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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qusnke 06a30BOr0 YpOBHS Ha YpPOBHE CPEIHETO OOIIEro
0o0pa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHUN W TpeOOBaHUUN K pe3yibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3oBaTesibHOW Mporpammsbl, mnpeactaBieHHbIX B DI'OC
COQO, a Takxke ¢ yuéroM (enepaibHOM pabodeil mporpaMMbl BOCHUTAHUS U
KOHIIENINK TpenofaBaHus ydeOHoro npeamera «dusuka» B 00pa3zoBaTelbHBIX
OpraHu3anusax Poccuniickon denepanum, peanu3yomux OCHOBHBIE
00pa3oBaresbHbIE NPOrPAMMBI.

CopepxaHue mnporpaMMmbl 10O (U3MKE HaMpaBieHO Ha (opMuUpOBaHHE
€CTECTBEHHO-HAYYHOM KapTHUHBI Mupa oOyuatomuxcs 10-11 kmaccoB mnpu
oOydeHnn nx ¢uznke Ha 6a30BOM ypPOBHE Ha OCHOBE CHCTEMHO-IESATEILHOCTHOTO
nonxona. [Iporpamma mo ¢usuke coorBerctByeT TpeboBanusim OI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, TMPEIMETHBIM W METalpeAMETHBIM pe3yJibTaTaM
o0Oy4eHHs, a TaKXKe€ YUYUTHIBAET HEOOXOAUMOCTb peah3alii MEKIPEIMETHBIX
CBs3e (DM3BHKM C €CTeCTBEHHO-HAYyYHBIMH Y4YEOHbIMH IpeaMeTamMu. B Hel
OTIPE/CIISAIOTCS OCHOBHBIE LIENTUM M3yueHUs (U3UKH Ha YpPOBHE CPEIHEro OO0IIero
o0pa3oBaHus, IUIAHUPYEMBbIE PE3YJIbTaThl OCBOEHUS Kypca (DU3UKU: JIMYHOCTHBIE,
MeTanpeIMeTHbIC, MPpeIMETHBIC (Ha 6a30BOM YpPOBHE).

[Iporpamma no gu3MKe BKIIOYAET:

e IUIAHHPYEMBbIE Pe3yIbTaThl OCBOEHUS Kypca (pu3uKu Ha 6a30BOM ypOBHE, B

TOM YHUCJIE MTPEIMETHBIEC PE3yJIbTATHI MO ro/1aM 00yUEHHUS;

e cojepkaHue yueOHoro npeamera « Ou3nkay mno rojgaM o0ydyeHusl.

®du3rka Kak Hayka O HauOolsiee OOIIMX 3aKOHAX MPUPOJbI, BHICTYMas B
KayecTBE y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHu# 00 okpykatoiieM mupe. LLkonpHbIM Kype HU3UKH — ccTeMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SIBIICHHM, HM3y4aeMbIX XHUMHEH, OUOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEpPreTuku, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TMOJIy4YEeHUS! HOBBIX MAaTe€pHaloOB C 3a/JlaHHBIMU CBOMCTBAMHU M APYIHX.
N3yyenue ¢Pu3MKu BHOCHUT OCHOBHOW BKJIaJl B (POPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydaroumxcs, B (opMUpOBaHME YMEHHUH MPUMEHSTH
HAYYHBI METOJT TO3HAHUSI PU BBIMOJIHEHUN UMH YUEOHBIX UCCIIEIOBAHUIM.

B ocHoBy Kkypca ¢usukm 11 YpOBHS CpemHEro oO0Imero oOpa3oBaHUs
MOJIOKEH pAl HUACH, KOTOphIE MOXHO paccMaTpuBaTh KaK MPUHIMIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuajl U3 BCEX pa3lesnoB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKu
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benmymmm B Kypce siBIsiercs
(dbopMUpOBaHUE MPEICTABICHUM O CTPYKTYPHBIX YPOBHSIX MaTe€pUH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
I'YMAaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
bu3uku ¢ pa3BuTHEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU MTPOOIEMaMHU.

Hoes  npuxnaonoti  uanpasnennocmu. Kypc (usukm  mpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYTrOM TEXHHUYECKHUX M TEXHOJIOTMYECKHX MPHUIOKECHUM
W3YUYCHHBIX TEOPHUI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs NOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHUs, TMOCBAMIEHHBIX JKOJIOTHUYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBI€ CBSI3aHbI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takxke 0O0CYXKICHUs
po0sIeM palMOHAIBLHOTO IPUPOIONOIb30BAHUS U HKOJIOTMYECKOM 0€301MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3MKM Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHus SABIAIOTCSA (pusmueckue Teopuu (PopMHUpOBAHUE TPEICTABICHUNA O
CTPYKTyp€ NOCTpOEHUsl (PU3NUECKON Teopuu, poiu (PyHAaAMEHTAIbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX IMPEACTABICHUSAX O NOPUPOJE, TIpPaHUIAX
NPUMEHUMOCTH TEOPHUH, JUIsl ONUCAHHUS ECTECTBEHHO-HAYYHBIX SABJICHUU U
MIPOIIECCOB).

CucTeMHO-IeSTeIbHOCTHBIN MOJAX0A B Kypce (PU3UKH peallu3yeTcsl MpPexae
BCETO 3a CUET OpPraHW3allid IKCIECPUMEHTATHHOU ACSATEIBPHOCTH O0YyYarOIIUXCH.
Jlns  6a3oBoro ypoBHA Kypca (HU3UKM — 3TO HCHOJB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B TIporpamMme mo (pu3uke OObEIUHEHBI B OONIUN CHUCOK YUYEHUYECKHUX
IpaKTHUECKUX PadoT. BoljeneHne B yka3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JUISi KOHTPOJIE W OIEHKH, OCYIIECTBISIETCS y4YaCTHUKaAMU
00pa30BaTENbHOIO Mpollecca UCXOMsl M3 OCOOCHHOCTEW IUIAaHWPOBAHUS U
ocHamieHus: kabuHera Quiuku. Ilpu »3TOoM obecneynBaeTcss OBJAJICHUE
00yJaronmMuCd yMEHUSMH TPOBOJUTH KOCBEHHBIC W3MEPEHHS, HCCIICTOBAHUS
3aBUCUMOCTEN (DU3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB TIO TPOBEPKE
MPEIJIOKEHHBIX TUITOTES.

bonplioe BHUMaHHME YIENAECTCS PEUIEHUIO PACYETHBIX M KAYECTBEHHBIX
3aaa4. [Ipy »TOM M pacy€THBIX 3a7a4 MPUOPUTETOM SIBIIAOTCA 3aJa4d C SIBHO
3aJJaHHOW (PU3NYECKON MOJIEIBIO, TO3BOJISIIOIINE IPUMEHATh N3yUYE€HHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HUHTETPUPYs 3HAHHUS U3
pa3HbBIX pa3nemnoB. [ KauyeCTBEHHBIX 3a/1a4 MPHOPUTETOM SIBIISIFOTCS 3a/IaHUS Ha
00OBSCHEHHE TPOTEKaHUs (U3MYECKUX SBJICHHA W TIPOIECCOB B OKpPYXKaIOIMIEH
XKU3HU, TpeOyrompe BbIOOpa (U3NYECKOW MOIEIH A CHTyalldd MPaKTHKO-
OPHUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu PI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOECIeUYeHHI0 ydeOHOTO Tpoliecca 0a3oBBI ypOBEHb Kypca
¢$bu3MKN Ha YPOBHE CpelHero 001ero oopa3oBaHus JOKEH N3y4aThCs B YCIOBHSIX
pEeIMETHOTO0 KaOuHeTa (M3WKU WM B YCIOBHSIX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO NUKiIa. B kabunHere (pu3MKM TOMKHO OBITH
HE0OX0aMMOe J1abopaTopHOe OOOpYAOBaHUE ISl BBHITIOJIHCHUS] YKAa3aHHBIX B
nporpamMme 1o (U3NKE YICHHUYECKUX MPAKTHUYECKUX padOT W JIE€MOHCTPAIMOHHOE
000pyi0BaHUE.

JlemMoHCcTpanmoHHOE  000pyIoBaHWe (QOpPMHUPYETCSI B COOTBETCTBHUH  C
OPUHITUTIOM MUHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBaeT IOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 10 (U3MKE KIIOYEBBIX JAEMOHCTpAIUdA s
WCCJICOBAHMUSI  WM3Yy4Yae€MbIX  SIBIIGHUW W  TPOIECCOB, OMIUPUYCCKUX U
(dyHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKUX MMPUMEHECHHIA.

JlabopatopHoe o0OoOpyAOBaHHE [JISi YYEHWYECKUX TNPAKTHUECKUX pPaboT
dbopmupyeTcss B BUJE TEMAaTUYECKHX KOMIUIEKTOB M OOECIICUMBAECTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JAByX oOOydJaromuxcs. TeMaThudeckhe KOMIUICKTHI
Ja00paToOpHOTO OO0OPY/NIOBAHUS JOJKHBI OBITh TOCTPOCHBI Ha KOMILJIEKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEIbHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOpHid.

OCHOBHBIMHU TICJIIMH U3y4eHUS PU3UKHU B 001IeM 00pa30BaHUH SIBJISTFOTCS:

e (opMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYyYaroIIMXCS K Hay4dHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEIUICKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEN;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HAHUA U (OPMUPOBAHUE
WCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ysibTaTa H3YYCHUS
OCHOB CTPOCHHS MaTepuu B PyHIaMEHTATbHBIX 3aKOHOB (PH3UKU;

e (dopmupoBaHWE YMEHHU OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
(bu3HYeCKUX 3HAHUHN U HAYYHBIX JJOKA3aTEIbCTB;

e (opmMupoBaHue TpenCTAaBICHUNA O PONM (PUIUKHU I PA3BUTHS JAPYTHUX
€CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJOTHUH.

JlocTrxkeHrne STUX 1elei 00ecreuynBaeTCsl pelieHHeM CIIeAYIONINX 3a1ad B

nporecce u3yueHus Kypca GU3NKH Ha ypPOBHE CPEHETO 00IIero oopa3oBaHus:



e TMpHUOOpETEeHHWE  CUCTEMBl  3HaHUK 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpHSIX, BKJTIIOYAst MEXaHUKY,
MOJICKYJISIpPHYI0  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HUKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yMEHUI MPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
0oOBSCHEHHS] (PU3NUYECKUX SBJICHUW B TIPUPOJAE U JJS TPHHITHUS
MMPAKTUYECKUX PEIICHUM B OBCEIHEBHOW KU3HU;

e OCBOGHHE CHOCOOOB peIIEHUs pPa3IUYHbIX 3a7a4 C SBHO 3aJlaHHOMN
dbu3nyeckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSATEIbLHOE
co3anue GU3NUeCcKo MOJIENH, aIeKBAaTHOW YCIOBHSIM 3a/1a4H;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIMIIOB JACUCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTHMYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO
cpeay;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M TMPOBEIACHUS
(¢u3nYECKUX SKCIEPUMEHTOB, aHalM3a U HMHTEpHpeTalud HH(opMaiuu,
OTpe/ieNIeHuUs JOCTOBEPHOCTHU MOJyYEHHOTO Pe3ybTara;

e CO3JaHUE YCJIOBUU JUIA PAa3BUTHsS YMEHUMN MPOEKTHO-UCCIIEN0BATEIBCKOM,
TBOPYECKOU J1€ATEIbHOCTH.

Ha wusyuenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CpPEAHEro OOIIero
obpazoBanus otBoautcs 136 gacos: B 10 kmacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraempiii B mporpamMme 1o (uU3MKE MepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJOBAHHBIM, YYUTENb JE€JaeT BBIOOP
npoBeneHusl J1abopaTopHbIX pabOT M OMBITOB € YYETOM MHIAUBHUAYaJIbHBIX
0COOEHHOCTEH 00yJaroIMXCH.



COJAEPKXAHUE OBYUYEHUA
10 KJTACC

Paznen 1. ®usuka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

®dusnka — Hayka o npupone. HaydHble METOAbl NO3HAHUSA OKPYIKAOIIETO
mupa. Ponp dkcnepuMeHTa W TEOpUM B IIPOLIECCE ITO3HAHUS ITPUPOIBL.
OKCHEPUMEHT B (PU3HKE.

MonenupoBanue (u3nuecKUx sBIEHUN U mpoueccoB. HayuHble rumoressl.
dusnveckre 3aKOHbI U TEOpPUH. ['paHUIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponp u mecro ¢u3uku B (HOpMHUPOBAHMM COBPEMEHHOM HAyYHOU KapTHHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AHanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIE
JATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBHKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBUKCHHS.
Cucrema otcuéra. Tpaekropus.

[lepemeliienre, CKOpPOCTh (CpeaHss CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTEepUaIbHOW TOYKH, MX MPOCKIMU HA OCH CHUCTEMbI KOOPAHMHAT.
Clio)keHue NnepeMenIeHU U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSIMOJIMHENHOe nBuxkeHue. ['paduxu
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, MyTH U [epeMElIeHUs
MaTepUaibHOW TOYKH OT BPEMEHH.

CBoOonHoe najzieHue. Y CKopeHre CBOOOHOTO MaIeHuS.

KpuBonnHeitHoe  nBukeHue. JIBUKEHHE  MaTepUaIbHOW TOYKHA IO
OKPY>KHOCTH C IMOCTOSIHHOM 110 MOJIYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JINHENHAS
ckopocTb. [lepuon u yactora oOpamienus. LleHTpocTpeMuTeNbHOE YCKOPEHUE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIUIOMETP,
JBH>)KCHUE CHAPSIOB, LEIHBIE U PEMEHHBIE MTEPEIayn.

Jlemoncmpayuu

Mogenbs cuctembl OTCUETA, WUIIOCTpAIUs KUHEMATHUYECKUX XapaKTEPUCTUK
JIBH>KCHUS.

[Tpeobpa3oBanre ABMKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmionenue aBuxkeHUs Teja, OpPOIIEHHOIO MOJ YrioM K TOPU3OHTY U
TOPU30HTAJIBHO.



H3mepenne yckopeHus CBOOOTHOTO MaeHHS.

Hanpasnenue ckopocTy Ipu ABUKEHUH IO OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomol

N3ydeHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOpOCTH.

HccnenoBanue COOTHOLICHHS MEXAY NyTSIMH, INPOMIAECHHBIMH TEJIOM 3a
IIOCJIEAOBATEIbHBIE PAaBHBIE IPOMEXYTKM BpPEMEHHM IPHU PABHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHnne NBUKEHUS IapUKa B BI3KOM )KUIKOCTH.

N3yuyenue ABUKEHUS Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ippammn  otHocutensHOCTH  ['amunes.  llepeeli  3akoH  HeroTtoHna.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunuun cynepnosuniuu cuil. Bropoi 3akon Herotona
JUISl MaTepUaIbHOM TOYKU. TpeTuil 3akoH HproTOHA 1151 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro TtAroteHus. Cuna Tsbkectu. IlepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunbl Tpenus (mokosi, ckojibxxeHusi, kaueHus). Cuna tpenus. Cyxoe
Tpenne. Cusa TpeHHs CKOJIbKEHUS U cuiia TpeHus nokosd. KoagdunueHt tpenus.
Cuna conpoTUBIIEHUS IPU IBH)KEHHUH TEJIa B )KUIKOCTH MJIU Tase.

[TocTynarenbHOE U BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpamieHusa. [lmedo cuibl. YcioBus
paBHOBECHS TBEPAOTO TENA.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: IOIIIMITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOJACHCTBYIOIINX TEN.

Bropoi 3akon HeroToHa.

N3mepenne cui.

CnoxeHune CHIL

3aBUCUMOCTB CHJIbI YIIPYTOCTHU OT Jiehopmanuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U AJCHHH.

CpaBHEHHE CUJI TPEHHUSI IOKOSI, KAYEHHS U CKOJIbYKEHUS.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buabl paBHOBecHS .

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomaol

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOU MIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE H
pe3nHOBOM 00pasiie, OT ux AehOpMAaITHH.

HccnenoBanne yclOBUM pPaBHOBECUS TBEPAOTO TeEJA, HMEIOLIEr0 OCh
BpALLCHUS.

Tema 3. 3axkonvt coxpanenus é mexanHuke

NmMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MATEpUAIbHBIX TOYEK.
NMnynbe culibl U1 U3MEHEHUE HUMITyJbca Tejla. 3aKOH COXPaHEHUs HMITYJIbCA.
PeakTtuBHOE IBUKEHUE.

PabGora cuiibl. MOIIIHOCTE CHITBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUku. Teopema 00 H3MEHEHUU
KUHETHUYECKOU SHEPTUMU.

[TorenuuanpHas SHEprusl. ITorenuunanbHas 3HEprust YIIPYTO
nedopmupoBaHHoi — npyxkuHbl.  [loTeHuuManbHas  SHeprust Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[loTenmuanpabie W  HENMOTCHIHMAIbHbIE  cuibl.  CBs3b  pabOTHI
HEMOTEHUHAIBHBIX CUJ C WU3MEHEHUEM MEXAHMYECKOW SHEPIHMU CUCTEMBI TEJ.
3aKOH COXpaHEHUS MEXAHUYECKON SHEPIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuYeCKHEe YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: BOIOMET, KOMED,
MPYKUHHBIN IUCTOJIET, IBUKECHHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTrBHOE IBUXEHUE.

[lepexoq NOTEHIUATBLHON YHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomoi

N3yuenne aOCOIOTHO HEYMPYTOro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanuie cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW DHEpruu
TeJIa Ha TPUMEPE PACTSKECHUS PE3UHOBOIO KIyTa.

Paznen 3. MoJgiekyasipHast pu3nKa 1 TEPMOJIUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHbBIE€ TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBmxenue. Juddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIecTBAa. MoJenu CTPOEHUsl Ta30B, XUIAKOCTEU U
TBEPIBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.



Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUHU HACANbHOro raza. AOCONIOTHas Temreparypa Kak mepa
CpeIHEe KHHETHUYECKOW SHEpPruM TEIUIOBOro ABMXKEHUs dactul rasza. lllkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUEe MenpaeneeBa—Kianeipona.
3akoH JlanbToHa. M30mpoueccsl B UAECATBHOM ra3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TepMa, H30X0pa,
u3obapa.

TexHuyeckue yCTpOMCTBA W NPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKAa3bIBAIOIINE IUCKPETHOE CTPOEHHE BeliecTBa, (oTorpadun
MOJIEKYJI OPTaHUYECKUX COECITMHEHUN.

OnbIThl 10 MU PY3UUN )KUAKOCTEH U ra3oB.

Monenb 6pOyHOBCKOTO ABUKEHUSI.

Mogens onsita IlTepHa.

OneIThI, JTIOKa3bIBAIOIIHE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJECHUCTBUA.

Mopens, HILTIOCTPUPYIOLIAas IPUPOY AABIEHUS ra3a Ha CTEHKH COCY/Ia.

OneITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHUS UACAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHI
00bEMa KOMHATBI, IABJICHUS U TEMIEPATYPbl BO3/IyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoounHamuku

TepmoanHamMuueckass cucrema. BHYTpeHHS SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl € u3MeHnenus. KoandecTBo TeminoTel U padota. BHyTpenHsis
HEPrus  OAHOATOMHOIO  WACAIBHOIO  rasza. Buuabl  Temuonepeaayu:
TEIJIONPOBOAHOCTh, KOHBEKILIMS, U3JIyUeHHUE. Y AeNbHAs TEIJIOEMKOCTh BEILECTBA.
KonuuecTBO TEMIOTHI IpH TEIIONEpeaaye.

[Tonsitue 00 amuabatHoM mpouecce. I[lepBblid 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHre mepBOro 3akOHa TEPMOJMHAMHUKH K H3ompoieccam. ['paduueckas
UHTEpIIpeTanus paboThl rasa.

Bropoii 3akoH TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TermoBble  mamuHbl.  [IpyHOMOBI  AEHCTBHS  TEIUIOBBIX  MAIMH.
[IpeoOpa3zoBanusi 3HEpPruM B TEIUIOBbIX MamuHax. KoadduimeHt mnoae3Horo
nevctBus TemioBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnojae3HOoro
JEeHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIHHUK, KOHIUITHOHED.

Llemoncmpayuu

W3meHeHue BHYTpEHHEH HSHEPruyd Tejla MPU COBEPIICHUH pPaOOThI: BBLIET
npoOKku U3 OYTBUIKM TOJ JCMCTBHEM CXKATOTO BO3/yXa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHHUs (BUACOJEMOHCTPALIHS).

M3MeHeHre BHyTpEHHEN SHEPIruM (TeMIlepaTypbl) Tela IpH TeIuionepeaaye.

OnpiT Mo anuabaTHOMY pacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYLIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, TBUTATENS] BHYTPEHHETO CTOPaHUs, pEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusn geuyecmea. Pazoevie nepexoont

[TapooOpa3oBanue u koHmeHcanus. Vcmapenue u kunenue. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3Ayxa. HacellieHHbIM map. YaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBJICHUS.

TBépnoe Teno. Kpucramnmueckue u amopdHbie Tena. AHU3OTPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaibl. [lnaBienue u
KpUcTayum3aius. Y AelbHas TerioTa miaBieHus. CyOoaumanus.

YpaBHeHue TerioBoro OanaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU TMOJYyUYEHHUSI COBPEMEHHBIX MaTEpPHUasoOB, B
TOM YHUCJIE HAHOMAaTEpUAJIOB, U HAHOTEXHOJIOTUU.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM J1aBJIEHUMU.

CriocoObl U3MepeHHs BIAXKHOCTH.

Hal6mronenue HarpeBanusi v IIaBJICHUS KPUCTAUTMUYECKOTO BEIIECTBA.

JleMOHCTpanust KpuCTalIoB.

Yuenuueckuii sxkcnepumenm, 1abopamopnvie pabomol

N3mepeHrne OTHOCUTENBLHOM BIIaXKHOCTH BO3/1YXa.

Pa3znen 4. JaekrpoanHamuka
Tema 1. Inekmpocmamuxa
OJNIeKTpU3alMsl TeJ. OJEKTpUYecKuil 3apsa. /JlBa BuAa SIEKTPUYECKUX
3apsa0B. 1IpOBONHMKH, OUANEKTPUKMA W MOJYNPOBOJHHUKU. 3aKOH COXPaHEHUs
IIEKTPUYECKOTO0 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. TodueuHbI 31€KTPUYECKUI 3apsil.
Onektpuueckoe Tmone. Hampsok€HHOCTh  anexkTpudeckoro mnoss.  [IpuHuun



CyNEPHO3ULIMU IJIEKTPUUECKUX IOJeH. JINHMM HanpsKEHHOCTH DJIEKTPUYECKOTO
IOJISL.

Pabora cun  osmekrpoctatmueckoro  mousis.  [lorennman.  PasHocTh
NOTeHUHUAIOB. [IpOBOJHHMKM W JUANEKTPUKU B DBJIEKTPOCTATUYECKOM IIOJIE.
JusnexTpuueckasi MPOHULAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEKTpOEMKOCTh TIIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckue yCTpoHMCTBA M TNPAKTUYECKOE NPUMEHEHHE: SIIEKTPOCKOII,
AIIEKTPOMETpP, DJEKTpOCTaTHUUECKas 3allUTa, 3a3eMJICHHE dJIEKTPONpUOOpPOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN annapar, CTPyHHbBINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmoneiicTBre HA3IIEKTPU30BAHHBIX TEJI.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[IpoOBOAHUKM B DJIEKTPOCTATUIECKOM II0JIE.

DnekTpocTaTHyecKas 3aluTa.

JIMPIEKTPUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaaH
IIJJACTUH, PACCTOSHUS MEXAY HUMU U JUAJIEKTPUYECKONU MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

N3mepeHne 31eKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Uctounuku Toka. Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 1715 yyacTKa LIETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaIeIbHOE, CMEIIAHHOE COETMHEHUE TIPOBOIHUKOB.

PabGora osnextpuueckoro Toka. 3akoH Jxoyms—Jlenma. MOIIHOCTB
AIIEKTPUYECKOTO TOKA.

ONEeKTPOABMXKYLIAsl CUia M BHYTPEHHEE CONPOTUBIEHUE HCTOYHHMKA TOKA.
3axon Oma 171 OJTHOM (3aMKHYTOM) 3yieKTpuueckoi nenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJUIOB OT TeMNEPATypbl. CBEPXITPOBOIUMOCTD.

DNeKTpuYeCcKrid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKMU. CobcTBeHHas u IpUMECHast MIPOBOAUMOCTD
NOJIyIpOBOJHUKOB. CBoiicTBa p—n-niepexo/ia. [lomynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKUM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJIMUTOB.
DNEeKTPOIUTUYECKAS TUCCOLMALUS. DIEKTPOIIN3.



OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSTENIbHBIMI
paspsa. Monnus. [1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: amIepMerp,
BOJITMETP, PEOCTaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTeIbHblE MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0/,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYITPOBOAHUKOBBIN U0/, FAJIbBAHUKA.

Llemoncmpayuu

M3mepenne Cuilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TOTIEPEYHOr0 CEUYECHUs U MaTepuraa.

CMelaHHOE COeTMHEHNE ITPOBOIHUKOB.

[IpsmMoe wW3MepeHHe DIEKTPOIABWXKYILIEH Ccwibl. KOpoTKkoe 3ambIKaHHe
raJIbBAHUYECKOTO MIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB NEKTPOIUTOB.

HckpoBoit paspsa M IpOBOAUMOCTb BO31yXa.

OOHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, n1abopamopnvie pabomol

M3yuyeHne cMenaHHOr0 COEIMHEHNS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYIIEW CUIIbI MCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIIPOTUBJIEHUS.

Habmroienue 3nexkTposiamsa.

MexnpeaMeTHbie CBSI3H

N3yuenne kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce OCyIIECTBISIETCS C
Y4ETOM COAECPIKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCaMM MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHMEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4dHbId (DakT, rumoresa, (u3MyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SIKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JHUHEHHass (QyHKIu,
napaboia, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (PyHKUIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI M UX IIPOEKIMU Ha OCU KOOPJIMHAT, CII0KEHNE BEKTOPOB.

Buonocus: mexanndyeckoe ABIKEHUE B KUBOW mpupojae, Auddys3us, ocMoc,
TEIUI00OMEH KMBBIX OPraHU3MOB (BHU[BI TEIIONEPEAAuH, TEIIOBOE paBHOBECHUE),
IIEKTPUYECKUE SIBJICHUS B )KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, XUIAKOCTEH H



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOIMTHUYECKAS AUCCOLMALNS,
rajbBaHUKA.

I'eoepaghus: BAaXKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHHEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, NOJAIIWIHUKHA, HCMIOJb30BAHHWE 3aKOHA COXPaHEHUs
UMITyJIbCa B TEXHUKE (pakeTa, BOAOMET W JApPYIrHE), JIBUIaTeilb BHYTPEHHEIO
Cropanusi, naponasi TypOMHa, OBITOBOM XOJIOAWJIBHUK, KOHAUIUOHED, TEXHOJOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allMTa, 3a3€MJICHUE S3JEKTPONpUOOpPOB,
KCEPOKC, CTPYMHBIN MIPUHTED, AIEKTPOHArPEBATEIIbHbBIC npuodopkI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJTACC

Pa3znen 4. JnekrpoanHamMuka

Tema 3. Macnummnoe nose. IneKmpoMazHUMHAA UHOYKYUA

[locTossHHBIE ~ MarHuThl.  B3aumonaeicTBUE  IMOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe mnosne. Bektop MarHuTtHOM uWHAyKuMH. [lIpuHiun cynepnosunnu
MAarHUTHBIX MOJIEW. JIMHMM MarHUTHOM WHAYKIMU. KapTMHa NMHHUI MarHUTHOU
WHIYKIWH TOJISI IOCTOSHHBIX MArHUTOB.

MaruutHoe 1O0J€ NpPOBOJHHMKA C TOKOM. KapTuHa JMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSMOr0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJHUKA, KaTylIKu ¢ TOKOM. OnbIT IpcTena. BzanmoieiicTBue NpoOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HalpaBjieHUE. [[BUKEHHUE 3apsSKEHHON YaCTULBI
B OJIHOPOJHOM MarHutHoM mnose. Pabora cuibl Jlopenna.

SIBeHne anexkTpoMarHMTHOM MHAYKUMU. [IOTOK BekTOpa MarHUTHOU
WHIYKIUU. ODJEKTPOJBIKYILAs Cujla HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuu dapajes.

BuxpeBoe »snexkrpuueckoe Imose. OIJEKTPOJABHXKYILAs CUJa HHAYKUUU B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJTHOPOJHOM MarHMuTHOM TIOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTb. SIBJIEHME CaMOMHIYKLIMHU. OJIEKTPOJIBHXKYILIAS — CHUJa
CaMOWHIYKIIUH.

DHEPrusit MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHndeckre yCTpOMCTBA M MPAKTHUYECKOE TMPUMEHEHUE: MOCTOSHHbBIC
MAarHuThl, BJEKTPOMATrHUTHI, DJIEKTPOJABUraTENb, YCKOPHUTEIH 3IIEMEHTAPHBIX
YaCTUIl, UHAYKIIMOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM TOJIEM.

JIvHUY MHIYKUMKW MAarHATHOTO TOJIS.

BzaumopeiicTBre ABYX TPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JevictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBneHue 3JIeKTPOMarHuTHOM UHIAYKIIHAH.

[TpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJBUAKYIIEH CUJIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
MarHMTHOTO IOTOKA.

SIBiIeHME CAaMOMHTYKIIH.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabonuvl

N3y4yeHrne MarHuTHOTO MOJIs KaTYLIKH C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MAarHUTAa HA PaMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM WHIYKIIHH.

Pa3nen 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpoOMaZHUMHbLE KONEOAHUA

Konebarensnas  cucrema.  CBOOOJHBIE  MEXaHMYECKHE  KOJICOAHUSI.
["apmonunyeckue konebanus. [lepuoa, yactora, amrmumryga v ($aza xoseOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTU4YECKUHA MASTHUK. YPAaBHEHHE TAPMOHHYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATHPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHWYECKUMH U
AIIEKTPOMArHUTHBIMU KoJieOaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHUS
HHEPrUU B UJCATBLHOM KOJI€OATEIHbHOM KOHTYPE.

[IpencraBnenne o 3aryxaronux KoyeOaHUAX. BBIHYK/IEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemenHpiii  TOK. CUHYCOMIANbHBIM MEPEMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOIO TOKAa. AMIUIMTYHOE U JACHUCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA WU
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIEKTPUUECKON
SHEPIrUM. DKOJIOTUYECKHE PUCKHU TMPHU MPOU3BOJACTBE 3AEeKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPIUU B IOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: JIICKTPUUYECKUI
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, IMHUH JIEKTpOIlepeiay.

Llemoncmpayuu

HccnenoBanne mapaMeTpoB KOJeOATENbHONW CHUCTEMBI (TMPYKUHHBIA WA
MaTEeMaTUYECKU MASITHUK).



Habmonenue 3atyxaronmx kojaeOaHui.

HccnenoBanue cBOMCTB BHIHYXKICHHBIX KOJIeOaHUH.

Ha6nronenue pe3onanca.

CBOOOHBIE JIEKTPOMATrHUTHBIE KOJIEOaHUSI.

OcnuorpaMMsl (3aBUCUMOCTH CUJIbI TOKA U HAINPSKEHUS] OT BPEMEHU) IS
3IIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc mnpu 1ocCnenoBaTeNbHOM COEOMHEHMM PE3UCTOPA, KaTyIIKH
VMHIYKTUBHOCTH M KOHJACHCATOPA.

Mopaeinb TuHUYM IIEKTPOIIEpEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HccnenoBanue 3aBUCMMOCTH MEpUOJia MajbIX KOjeOaHUil rpy3a HA HUTH OT
JUTMHBI HUTH ¥ MAacChl Ipy3a.

HccnenoBanue IMEPEMEHHOrO0 TOKa B LENM M3 MOCIEAO0BATEIBHO
COCIMHEHHBIX KOH/ICHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMaZHuUMHbIE 60IHbL

MexaHnudeckue BOJIHBI, ycioBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacrpocTpaHeHuss M JUIMHA BOJIHBL. [lomepeuHble W NIPOJOIBHBIE  BOJIHBI.
NnTepdepenius u qudpakuus MEXaHHYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DONEKTPOMArHUTHBIE BOJHBL. Y CJIIOBUS M3IYUYEHHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3anmuas opuenTanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XXE€HHUE, MPEIOMIICHUE, TOIsSpU3alus, AUPpaKiys,
uHTepdepeHus. CKOpoCcTb dJEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IpUMEHEHME AIIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIBI paguoCBs3U U TeneBuacHus. Pagnonokanms.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHU4ecKue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIBHBIE
WHCTPYMEHTHI, YJIBTPAa3BYKOBas IWAarHOCTMKA B TEXHUKE M MEIAULMHE, panap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0IbHBIX BOJH.

KoneOmtomeecs Te10 Kak HCTOUYHUK 3BYKa.

Habmonenue otpakeHus U IpeoMIICHUS MEXaHUYECKIX BOJIH.

Hab6monenne natepdepeHny u AUPpaKku MEXaHHUYEeCKUX BOJIH.

3BYKOBOI pPE30HAHC.

HaOmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH HU
4acTOTON KoseOaHuil.



HccnenoBanne  CBOMCTB — JJEKTPOMArHUTHBIX — BOJIH: OTpakeHue,
peroMIIEHUE, MOJSIpU3alus, AUPPaKius, THTEpPEepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. I[IpsMonuHENHOE pacIpoCTpaHEHUE CBETA B
OJIHOPOHOM cpene. JIyu cBeta. TOUCUHBIN HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbBI OoTpaxkeHUs cBeTa. llocTpoeHnue n3o0OpakeHuil B
IJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MOJHOTO
BHYTPEHHETO OTPaKEHHSI.

Hucnepcus ceera. CinoxHblil coctaB Oenoro csera. LBer.

Cobuparoniue U pacceuBaromue JuH3bl. ToHkas smH3a. DokycHoe
paccTossHME W OMNTHYECKas Cuja TOHKOW JHH3BL. [locTpoeHne u300pakeHU B
coOMpalolMX U pacceuBaOIIUX JinH3aX. DopMysia TOHKON JIMH3bL. Y BEIUYEHUE,
JaBAEMO€ JIMH30M.

[Ipenenbl MNPUMEHUMOCTH TEOMETPUUECKONU ONITHUKH.

BonnoBass ontmka. WHTepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEeHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakmuss cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIABHBIX ~MAKCUMyMOB IIpM MaJ€HUM MOHOXPOMAaTHYECKOIr0 CBETa Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOWCTBa M IMPAKTUYECKOE MNPUMEHEHUE: OYKH, JIyIa,
¢doToanmnapar, NPOEKIMOHHBIN ammapaT, MHKPOCKON, TEJIECKOI, BOJIOKOHHAs
OMNTHKA, TUPPAKIIUOHHAS PEIIETKA, TOIIPOU.

Jlemoncmpayuu

[IpssMONMHEHOE pacCIpOCTPAaHEHUE, OTPAKEHUE M NPEIOMIICHUE CBETA.
OnTrueckue mpruOOpHI.

[TonHoe BHyTpeHHEE OTpakeHre. Mosellb CBETOBOJA.

HccnenoBanre cBOMCTB M300paXE€HUM B JIMH3AX.

Mopaenu MUKpOCKONa, TEIECKOIA.

HaGmonenune natepdepeHnn crera.

Hab6mronenue nudpaxium ceera.

Habmronenue aucnepcuu cBeTa.

[TonydeHnue cnekTpa ¢ MOMOLIBIO IPU3MBL.

[TonydeHnue ciekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusaiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol



M3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paKEHUI B JTMH3AX.
Hab6mronenue nucnepcun cBera.

Pa3znen 6. OcHOBBI crielIHAJIBHON TEOPHH OTHOCUTEIbHOCTH
['panunpl  NPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynaTsel
CIIELMAIIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTh MOJIYJISI CKOPOCTH
CBETa B BaKyyMe€, IPUHIIUIT OTHOCUTEIBHOCTH DUHILTEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U COKPAILICHHE
JTUHBI.
OHeprus U UMILYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs3b Macchl C BHCpFHCﬁ U UMITYJIbCOM pCH}ITPIBPICTCKOﬁ YaCTHUIIbI. 9H€pFI/I}I
IIOKOAI.

Paznea 7. KBanToBasi pusuka
Tema 1. dnemenmul KEAHMOBOU ONMUKU
®dotonbl. Dopmyina [1nanka cBa3u SHeprun PoTOHA C €r0 YaCTOTON. DHEPTHUS
U UMITYJIbC (JOTOHA.
OTtkpeiTre u uccnenoBanue Gororpdexra. Onwitel A. I'. CtoneroBa. 3aKOHBI

dbororddexra. Ypasuenue OiHiTeiHa 11 doTodddexra. «KpacHas rpanuiiay
dbotoarddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHudeckue yCTpONCTBA M TMPAKTHYECKOE TMPUMEHEHHE: (OTODIEMEHT,
dboToaaTUMK, COTHEUHAs OaTapesi, CBETOIUO.

Jlemoncmpayuu

®o1orh(HEeKT Ha YCTaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHemHETo (poTodddekTa.

Ceeroauon.

Comnneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccesHUIO 0 -4acTHIL.
[Imanerapnas mopmens aroma. [loctynmater bopa. M3nydenwe u mornoimeHwue
(GbOTOHOB MpU MEepexojie aTomMa C OAHOrO0 YpPOBHS SHEPruu Ha JApyrou. Bumbl
criekTpoB. CHEKTp YPOBHEN SHEPIUU aTOMA BOJIOPOJA.

BonnoBble cBoiicTBa yactul. Bonnsl ne bpoitnsa. KopnyckynsipHO-BOJHOBOM
JTyaJin3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3JTyUCHHE.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE IMPUMEHEHUE: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.



Llemoncmpayuu
Mopuenb oneita Pesepdopra.
Omnpenenenue JJIMHBI BOJIHBI J1a3epa.
HabGnronenue iMHeHyaThIX CIEKTPOB U3ITYyUEHUS.
Jlazep.
Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi
Hab6nronenue nmuaeityaToro crnekrpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JI0KA3bIBAIOIIME CIIOKHOCTh CTpOeHUs dAnpa. OTKpbITHE
paguoaktuBHOCcTH.  OmbiTel  Pesepdopaa  mo  ompeneneHuio  cocraBa
panuoakTuBHOrO wu3ny4deHus. CBoiictBa anbga-, Oera-, ramma-u3ITydCHHS.
Brnusinve paguoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTkpbITHE TIPOTOHA U HeWTpoHa. HykiionHas monens sjpa ['eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3ororsl.
Anbda-pacnaa. OJEKTPOHHBIA M TO3UTPOHHBIA Oera-pacmaa. [amma-
U3Ty4eHHe. 3aKOH PaJlMOaKTUBHOI'O pacnaja.
OHeprus CBsA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledexT maccol sapa.
Snepnepie peakuuu. /leneHne u CUHTES SAED.
SAnepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
SIEPHOUN SHEPIETUKU. DKOJOTHUECKHUE ACTIEKTHI SIIEPHON SHEPIETUKU.
OnemeHTapHble YaCcTULbL. OTKPBITUE TO3UTPOHA.
Mertoabl HAOMIOACHUS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHII.
®dyHIaMeHTalbHbIe B3auMOoieicTBUs. ENUHCTBO (pn3nueckoil KapTUHBI MUpA.
TexHuyeckue ycTpoucTBa M MPAKTHUYECKOE MPUMEHEHUE: TO3UMETP, Kamepa
Bunbcona, siepHblil peakTop, aToMHasi bomoa.
Llemoncmpayuu
CU€TUMK MOHU3HUPYIOLINUX YACTHLL.
Yuenuueckuii sxcnepumenm, i1abopamopHule pabomaol
HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTorpadusim).

Paznen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKHU

DTarnbl pa3BUTUSA acCTpoOHOMUH. [IpuKiIagHOE U MUPOBO33PEHUYECKOE 3HAUECHUE
ACTPOHOMHH.

Bun 3Bé3mnoro neba. Co3Be3amsi, sSpKue 3BE3IBI, TUTAHETHI, WX BHUIANMOC
JIBHOKCHHE.

ComHeunas cucrTema.

Connne. ConHeuHas akTUBHOCTh. McTounHuk sHeprum ConHuia U 3BE3.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpalbHBIM Kiacc —
CBETHUMOCTB». 3BE3NBI TJIABHOM ITIOCIIECAOBATEILHOCTH. 3aBUCHMOCTH «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IOCJIEIOBATEILHOCTH. BHYTpEHHEE CTpOCHUE



3BE€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonuu CoJiHIa U
3BE3/. DTallbl )KU3HU 3BE3].

Mneunsiii Ilyte — Hama I'anaktuka. [lonoxxenue u nuxenue CoJsiHLIA B
[Nanaktrke. Tumnsl ramaktuk. PaguoranakTuku U KBa3apbl. YEpHBIE OBIPHI B AIpaAX
TaJIaKTHK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xab66ma. Pazberanue ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3nydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMHUM.

Vuenuuecxue nabnooenus

HaGmronenuss HeBOOPYEHHBIM TJIIA30M C HCIIOIH30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN JJI ONPENCIICHUS TOJI0KEeHNUS HEOSCHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31usA CEBEpPHOro MOJyIIapus U IPKUE 3BE3bI.

Hab6mronenus B Teneckon JlyHbl, mianet, Mieunoro [1yTu.

O0o0marmee NOBTOpeHue

Pons ¢usmku w acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAIPHON M dTUYECKOHN cepax MesITeTHHOCTH YeJIOBEKA, POJIb U MECTO (hU3UKU
Y aCTPOHOMUHM B COBPEMEHHOI HAay4YHOW KapTHHE MUpPa, poib (PU3NUECKON Teopuu
B (GOpPMHUpPOBAHUM TPEACTABICHUM O (PU3NYECKOM KapTUHE MHpaA, MECTO
bu3nYecKoil KapTUHBI MHPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kjacce ocyiiecTBisercs ¢
YYETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meowcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAY4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rurnoresa, (Qpuanyeckas BeIUYMHA, 3aKOH,
Teopusi, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKUE
GbyHKIMA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbI M MX MPOEKIHWH HA OCH KOOPJAWHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOJHBIE DJIEMEHTAPHBIX (QYHKIUH, MPU3HAKU MOAOOUS TPEyTrOJIbHUKOB,
onpe/eseHue TIONIaAH MITOCKUX GUryp u o0bEMaA Tel.

buonoeus: »nexTpuueckue SBICHUS B JKHUBOW Mpupojne, KoieOaTembHbIC
JBUKEHHS B )KUBOW NMPUPOJAE, ONTUYECKUE SIBIICHUSA B )KUBOW MPUPOJIEC, TEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKON pEIIETKH, CHEKTPaIbHbIN
aHams.



leoepaghusi:  MarHWTHBIE TIONIOCA 3€MJIM, 3alie)Kd MArHUTHBIX DY,
(doTochEMKa 3eMHOI TOBEPXHOCTH, TIPEICKa3aHNE 3eMIICTPSCCHUN.

Texnonocus: TWHAW DIIEKTPOIEpenad, T€HEepaTop MEepEeMEHHOIO TOKa,
SIICKTPOJIBUTATENb, MHAYKIUOHHAS TI€4b, pajgap, PaJAHONPHEMHUK, TEIEBU30D,
anteHHa, tenegoH, CBY-meub, MpPOEKIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
COJIHEuHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune ydeOHOTO Tpenmera «®Dusnmka» Ha YPOBHE CpPEIHEr0 OOIIero
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECHIEUUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeNIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ysIbTaThl OCBOCHUS y4eOHOro npeamera «PU3nka» AOTKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YaloIIMXCS PYKOBOJCTBOBATHCA
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIIMEH JUYHOCTH, CUCTEMOM IEHHOCTHBIX
OpUCHTAIWM, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITAa U ONBITA JEATEIBHOCTH B IMPOLECCE PEANM3alUi OCHOBHBIX HAPABICHUN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUINH 00YYAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX TYMAHHCTHUYECKUX U
JEMOKPATUYECKHUX LEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
00111ecTBa, y4acTBOBAaTh B CAMOYIIPaBICHUHN B 00pa30BaTEILHON OPraHU3allnu;

YMEHHE B3aUMOJIEICTBOBATH C COLIMATbHBIMU MHCTUTYTAaMHU B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYECHHUEM;

TOTOBHOCTh K TYMAaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHNS:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTPpUOTU3MA;

LIEHHOCTHOE OTHOWIEHHWE K TOCYJApPCTBEHHBIM CHMBOJAM, JOCTHUKEHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHbBIE PEUICHUS,
OPHUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M LICHHOCTH, B TOM YHCJIE B
JEATEIIbHOCTU YYEHOI0;

OCO3HAHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO Oy TyIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLICHUE K MUPY, BKJIKOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npUCYIIEro (pU3nYecKoi HayKe;



S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHabHON esATENbHOCTH, B TOM
YHClIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyayuieil npodeccun U peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
($U3MKYN Ha TPOTSKEHUH BCEU KU3HU;

6) 3K0JIOrM4eCKOro BOCIIMTAHMSA

c(OpPMUPOBAHHOCTh HKOJIOTMUYECKON KyJIbTYpbl, OCO3HaHHE TIJ100aJIbHOIO
XapakTepa 3KOJOTMYECKUX MPooIeM;

IUIAHUPOBAHKE U OCYILECTBIICHUE ICHCTBUNA B OKPYXKAIOILIEH Cpelie Ha OCHOBE
3HAHUA LIeJIEW YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HAaNpaBICHHOCTU Ha
OCHOBE UMEIOUINXCS 3HaHUHU 10 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (U3NUECKOIN HAYKH;

OCO3HAaHME LIEHHOCTH HAay4YHOM JEATENbHOCTH, TOTOBHOCTH B IpOLECCE
U3y4eHUsd  (QU3MKUM  OCYLIECTBISITH ~ IPOEKTHYHD M HCCIEJOBATENIbCKYIO
NEATEIbHOCTh MHIUBULYAJIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble JJornueckue aeicTByA:
CaMOCTOATENIbHO  (popMynupoBaTh U aKTyaJIM3UpOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIATh UENU JEATEIbHOCTH, 3a]1aBaTh IapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI,;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS NPOOJEeMbl ¢ Y4ETOM aHalv3a UMEIOIIUXCS
MAaTE€PUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITETbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB
1[EJISIM, OLIEHUBATh PUCKH MOCJIEACTBUIN AEATEIBbHOCTH;
KOOPJAMHUPOBATh M  BBHIMIOJHATH pabOTy B  YCIOBHUSIX  PEaJbHOTO,
BUPTYAJIBHOTO 1 KOMOMHHUPOBAHHOTO B3aMMO,ICHCTBHSI;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBarTelbCKHe 1eHCTBUSA:
BJIaJICTh HAYYHON TEPMHUHOJIOTHUEH, KJIIOUEBBIMU MOHATHUSMH U METOIAAMHU
(bU3nYECKO HAYKH;



BJIaJICTh HABBIKAMHU YYeOHO-HCCIICIOBATEIBCKONW U MIPOCKTHOU JCATCIIEHOCTH
B 001acTé (U3UKH, CIIOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOUCKY
METOJIOB pelieHUs 3a1ad (U3HUECKOTO COJEP)KaHUs, MPUMEHECHHUIO Pa3IMYHbIX
METOJIOB MIO3HAHUS;

BJIQJIETh BUJAMH JCATCILHOCTH 1O TOJYYCHHIO HOBOTO 3HAHUA, €ro
UHTEPIIPETAINN, MPEOOPA30BAHUIO W TPUMECHCHHIO B Pa3IMYHBIX YYeOHBIX
CUTYaIUsX, B TOM YHCJIC ITPH CO3/ITaHUH YICOHBIX ITPOSKTOB B 001aCTH (DU3HKHY;

BBISIBJISITH TPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaIM3WpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3Yy €€ pelIeHUs, HAaXOAUTh apryMEHTHI ISl JOKa3aTeIbCTBA
CBOMX yTBEPXJICHUI, 3a]]aBaTh MapaMETPhl M KPUTESPHUH PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJIe PpCHICHUS 3aJa4d  Pe3yJIbTaThl,
KPUTHYCCKH OIICHUBATh WX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (opMynHmpoBaTh COOCTBEHHBIC 3aJaud B 00pPa30BATEIHHOMN
JESTSIIBHOCTH, B TOM YHUCJIC TIPH N3YICHUH (DU3HUKHY;

JlaBaTh OIEHKY HOBBIM CHTYAIUsIM, OIECHUBAThH TIPUOOPETEHHBIHN OIIBIT,

yMEThb MEPEHOCUTh 3HAaHUA MO (PU3MKE B MPAKTUYECKYI0 OOJIacTh
KU3HECATCIILHOCTH,

yMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJICH, MPEJIaraTh OPUTHHAIBHBIC TOAXO0/bI M PEIICHUS,

CTaBUTH MPOOJIEMBI U 331a4H, JIOITYCKAIOIIHE aTbTCPHATHBHBIC PEIICHUSI.

Pa6ora ¢ undpopmaunmeii:

BJIa/ICTh HaBBIKAMH TMOJYYCHHUS WH(POPMAIMU (PU3NIECKOTO COACPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBISATH IOUCK, aHAIU3,
CUCTEMATH3aIMI0 W WHTEPIPETAi0 MHOOPMAIIMKA Pa3IUIHBIX BUAOB M (HOpM
IIPEICTaBIICHHUS,

OIICHUBATh JJOCTOBEPHOCTH HH(POPMAITHUH;

UCTIONB30BaTh  CpPEeACTBA  MHGPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTHA B PEIICHUH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U OpraHU3allMOHHBIX
3amad ¢ coOirojeHueM TpeOOBaHMII SPrOHOMUKH, TEXHUKHA OE€30MacHOCTH,
TUTHCHBI, PECYpPCOCOCPEIKEHUS, TMPABOBBIX W  JITHYSCKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 6€301TaCHOCTH;

CO3/MaBaTh TEKCThl (DPU3MUECKOTO COJEp)KaHUs B PpasIUYHbIX (opmarax c
y4EéTOM Ha3HAYCHHsI MHPOPMAITUHU U [IEJICBOU ayUTOPHH, BRIOUPAs ONTUMAITBHYIO
(dbopMy MpeAcTaBICHUS ¥ BU3yaTU3aIlNH.

KoMMyHHKATHBHBIE YHHBePCAJIbHbIE YUeOHbIe TeiiCTBUS:
OCYIIECTBIISATH 00IIEHNE HA YPOKax (DM3UKU U BO BHEYPOUHOU JEATEIHHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(MDIMKTHBIX CHUTyalludi W CMST4YaTh
KOH(JIMKTHI;



pPa3BEPHYTO M JIOTUYHO H3JaraTh CBOI0 TOYKY 3pPEHHUSI C HCHOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MMOHUMAaTh M MCIIOJb30BaTh NPEUMYILECTBA KOMAaHIHOM M WHIWBUYaJIbHOU
paboThI;

BBIOMpATh TEMAaTUKY M METOIbl COBMECTHBIX JEUCTBUU C YUETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOr'0 WICHA KOJIJIEKTUBA,;

MPUHUMATh LEIM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH W
KOOPJAWHUPOBATH JIEUCTBUS IO €€ NOCTMIKEHUIO: COCTABIIATh IUIAH JICUCTBUU,
pacmpenensaTh poJii ¢ Y4€TOM MHEHMH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOU pabOTHI;

OLICHMBATh KA4€CTBO CBOEr0 BKJAJa M KaXJOTO Yy4YaCTHMKA KOMAaHIbl B
o01uii pe3ynbTar 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE MPOEKThI, OLEHUBATH MAEHU C TO3ULIUH HOBHU3HBI,
OPUTMHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh TMO3UTUBHOE CTPATETHUYECKOE IIOBEACHUE B PA3JIUYHBIX
CUTYaISX, IPOSIBISATH TBOPUECTBO U BOOOPAXKEHHE, OBITH HHUITHATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCaJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENbHYIO JESTENLHOCTh B 00JacTH
GU3UKK W aCTPOHOMHUHU, BBISABIATH MPOOJIEMBbI, CTaBUTh U (POPMYJIMPOBATH
cOOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIBHO COCTABJATh IUIAH PEUIEHUS PACUYETHBIX M KAUYECTBEHHBIX
3aj]1a4, IJIaH BBIMOJIHEHUSI MPAKTUYECKON paboThl C YYETOM HMEIOLUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTECHUH;

JaBaTh OLIEHKY HOBBIM CHUTYaIMSIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHUI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparh Ha ce0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

OLICHUBATH MPUOOPETEHHBIN OTIBIT;

crnocoO0cTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO JPYAUIMU B 00JacTU
(bU3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIBTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B AESATEIBHOCTb,
OLICHMBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJIAJE€Th HABBIKAMHM  IO3HABATENbHOM  pedeKkcud KaKk  OCO3HaHUSs
COBEpLIAEMBIX JCHUCTBHUMI W MBICIUTEIBHBIX NPOLIECCOB, UX PE3YJIbTATOB U
OCHOBAaHUM;

UCIIOJIb30BaTh MPHUEMBI PEIIEKCHH JIJIsl OLIEHKH CHUTYalliH, BHIOOpa BEPHOTO
peLIeHHUS;



yMETh OIIEHWBATh PUCKH W CBOECBPEMEHHO TMPUHUMATHh PEIIEHUS IO WX
CHUKEHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTUX TMPU aHAIM3€ pPe3yJbTaTOB
JeSITEIbHOCTH,

IPUHUMATH Ce0sl, MOHMMAsi CBOM HEJIOCTATKU M JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apPTyMEHTHI JPYTUX TMPU aHAIM3€ pPe3yJbTaTOB
NEeSATeTLHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporecce mocTmKeHUS JTMYHOCTHBIX PE3yJIbTaTOB OCBOSHUS MPOTPaMMBI
no ¢u3MKe JJISI YPOBHSI CpPEAHEro oOImero ooOpa3oBaHus Yy OOydYaromuxcs
COBEPIIICHCTBYETCS AMOIMOHAIILHBII WHTEJUICKT, MIPEANOIaTr AFO I
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHANBHON cephl,
OBITh YBEPEHHBIM B Ce0€;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEAEHHE, CIOCOOHOCTh AAaNTUPOBATHCS K
YMOIIMOHAIBHBIM H3MEHEHHSIM U MIPOSBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAIlUM, BKIIOYAIOIICH CTPEMIICHHUE K TOCTIKEHUIO e U
yCcrnexy, ONTHMU3M, WHUIIMATHBHOCTHh, YMEHHUE JEHCTBOBATh HUCXOJI M3 CBOMX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
JIpYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUU OOIIEHHUS, CIHOCOOHOCTh K
COUYBCTBHIO U COTIEPEIKNBAHUIO;

COIMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAWBATh OTHOIIICHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3periaTh KOHPIHKTHI.

NPE/IMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpaKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIINXCS YMEHUH:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3UKA B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOM JIESTEIIbHOCTH JIIOJIEH;

YUYUTHIBATh TPAHMIBI TPUMEHEHHS W3YyYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKA, MHEPIIMAJIbHAs CUCTEMa OTCYETa, AOCOMIOTHO TBEPIOE TEIO,
UJICAIBHBIN Ia3, MOJEIIM CTPOCHUS Ta30B, )KUJAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
IEKTPUYECKUH 3apsij] MPU PEIICHUH (PU3NIECKUX 3a]1a4;

pacro3HaBath (U3UYECKHUE SBJICHHS (TIPOLIECChI) U OOBSICHITH UX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJSIPHO-KUHETHYECKOW TEOPUU CTPOCHHUS BEIIECTBA U



NEKTPOAVMHAMUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  IPSMOJMHEWHOE
JBUKEHUE, CBOOOJHOE IMaJICHUE TeJl, JBHKEHHUE IO OKPYXHOCTH, HHEPLHS,
B3aumMoeicTBue Ten, auddy3us, OPOYHOBCKOE ABMKEHHUE, CTPOSCHUE JKUIKOCTEH
U TBEPABIX TEN, U3MEHEHHE 00bEMA TeJl MPU HarpeBaHUU (OXJIaXKIEHHUH ), TEMI0BOE
paBHOBECHE, HCHAPEHUE, KOHJCHCALMS, IUIABJICHUE, KPUCTAJUIM3alUs, KUIICHUE,
BJIQXKHOCTh BO3/yXa, [TOBBIIICHUE JAABJICHUS I'a3a IPU €r0 HarpEBAHHUH B 3aKPHITOM
cocyze, CBfA3b MEXIAy [apamMerpaMy COCTOSHHMS Ta3a B H30Ipoleccax,
AIIEKTpU3aLUs TEJl, B3aUMOJCHCTBUE 3aPAJIOB;

OMKCHIBATh MEXAHUYECKOE JIBIXKEHHME, MCIOJb3ys (PU3NYECKHUE BEIUYUHBI:
KOOpAMHATA, NyTh, NEPEMEIIECHUE, CKOPOCThb, YCKOPEHHME, Macca Teja, Cuia,
UMITYJIbC TeJla, KHHETHYECKasi PHEPrus, NOTEHIMAIbHAS JHEPrusl, MEXaHU4eCcKas
paboTa, MeXaHMYeCKas MOIIHOCTb, NpPHU OMNHMCAHUU TPABUIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3YEMbIX BEJIMYMH, WX OO0O3HAYEHUS M €IUHHUIIbI,
HaxXoJUTh (OPMYJIbl, CBA3BIBAIOLINE JAHHYIO (DU3UYECKYIO BEIUUYHHY C JIPYTUMU
BEJINYMHAMU;

ONKCHIBAaTh HM3YyYEHHBIE TEIUIOBBIE CBOMCTBA TE€JA M TEIUIOBBIE SBJIECHUS,
UCTIONB3Ysl (U3MUECKHE BEIWYHMHBI: JaBICHHE Trasa, TeMIeparypa, CpeaHss
KMHETUYECKAs DHEPIUsl XaOTHYECKOrO JBHXKEHUS MOJIEKYJ, CPEAHEKBaIpaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWUYECTBO TEIUJIOThI, BHYTPEHHSIsI 3HEprusi, pabora rasa,
KOA(P(QUIIMEHT TOJIE3HOTO JEUCTBUS TEIUIOBOTO JABHUTATeNsl; MPH OMHCAHUU
IOPaBWIBHO TPAKTOBAaTh (DUBUYECKUN CMBICH HUCHOJB3YEMBIX BEJIMYHMH, HX
0003HaUE€HUS W E€JUHUIBI, HAXOAUTh (POPMYIIbI, CBS3BIBAIONIME JIAHHYIO
(bU3UYECKYI0 BEJIMUHMHY C APYTUMH BEIHMUYUHAM;

ONUCHIBATh U3YUYEHHBIE JIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUYECKHE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYUHBI: AJIEKTPUUECKUI 3aps,
AIIEKTPUYECKOE T10JIe, HANPSKEHHOCTD 011, TOTEHINAJI, PA3HOCTh NOTEHIMAJIOB;
IpU ONHMCAHUM TIPABWIBHO TPAKTOBATh (PU3UYECKUN CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUYECHMS] M EIUHMIIbI; YKa3blBaTh (OPMYJIbl, CBSI3bIBAIOIINE
JTaHHYI0 (PU3NYECKYIO0 BETUUYHUHY C IPYTUMH BEJIMYMHAMU;

aHAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI U IIPUHLMIIBL: 3aKOH BcemMupHoro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXpPAaHEHHMS MEXAHUYECKOW DJHEPTUM, 3aKOH COXPAHEHHUSI HWMILYJIbCA,
NPUHLHNIN CYNEPNO3ULUUNA CHJI, HPUHUUII PABHOINPABUS HHEPLHUAIBHBIX CHUCTEM
OTCYETA, MOJIEKYJSIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBSI3b CPEJHEN KMHETUYECKON 3HEPTUU TEIUIOBOIO JBUKEHUS MOJEKYI C
a0COJIFOTHON TeMmIepaTypoi, EPBbIN 3aKOH TEPMOJAMHAMUKHU, 3aKOH COXPAHEHUS
JJIEKTPUYECKOTO 3apsfa, 3akoH KyJloHa, Opu 3TOM pa3invyarh CJIOBECHYIO
(GOpMyYIMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BbIPAKEHUE W YCIIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC€ NPHUHLMIIBI JEHCTBUS MAIlllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBUA UX OE30MACHOTO HCIIOJIB30BAHUS B
MMOBCEHEBHOM JKHU3HHU;

BBINIOJIHATh AKCIIEPUMEHTHI MO0 HUCCIEIOBAHUIO (PU3MYECKUX SBJICHUM U
MIPOIIECCOB C HCMOJb30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHHI, MPH 3TOM
dbopmynupoBath mpobiieMy/3amadyy ¥ TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
co0uparh YCTaHOBKY H3 MPEUIOKEHHOrO O0OpYAOBaHHSA, MPOBOAUTH OMBIT U
(GbopMyIMpOBATH BHIBO/IBI;

OCYILIECTBIISATh NPSIMbIE U KOCBEHHBIE U3MEpPEHUsI GU3HUECKUX BEIUYUH, NPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh U3BECTHHIC
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIy  (PU3NYECKUMHU  BEJIUYUHAMH  C
WCIIOJIb30BAaHUEM TMPSAMBIX H3MEPEHUM, NPH 3TOM KOHCTPYHUPOBATH YCTAaHOBKY,
(buKcUpoOBaTh pe3yJbTaThl IMOTYYEHHON 3aBUCHUMOCTU (PU3MYECKUX BEIUYHH B
BUJIE Ta0auIl U TpaMKOB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM UCCIICJOBAHMUS,

coOiroAaTh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEIECHUU HCCIEIOBAaHUM B
pamMKax y4eOHOrOo SKCIEepUMEHTa, Y4eOHO-HMCCIEeIOBATENIbCKOW U MPOEKTHOMU
JESATEIbHOCTH C MCHOJb30BAHHUEM H3MEPUTEIbHBIX YCTPOMCTB U JIAOOPATOPHOIO
000pyaOBaHUS;

pemiate pacu€THbIE 3aJaud C SBHO 3aJaHHONW (DU3MUECKON MOJENbIo,
UCTIONB3YS (hr3HUecKne 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a YCIOBHS 3aauu
BBIOMpaTh (PU3NUECKYI0 MOJIEb, BBIJACIATh (DU3NUYECKUE BEIMYUHBI U (POPMYIIBI,
HEOOXoAUMbIEe I €€ pElIeHHs, TPOBOJUTh PAacU€Thl U OLEHUBATH PEATbHOCTH
MOJIyYEeHHOTO 3HAYeHUS (PU3UUYECKOU BEJIMYUHBI,

pelaTh Ka4eCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTUYECKU HEITPOTHBOPEUUBYIO
LEMOYKY PACCYKIEHUN C OMOpOM Ha HM3yYECHHbIE 3aKOHBI, 3AKOHOMEPHOCTH H
busnuecKue BICHUS;

UCIIOJIb30BaTh  MpU  pPEIIeHMH  y4eOHbIX  3aJlad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTHU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTaBJICHUs y4eOHOW U HAyYHO-TONMYJSIpHON MH(OpMaIUK, MOJTYYECHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOIyYaeMyt0 HH(OPMALIUIO;

MPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, OOBICHEHHE TPOLECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOIHUM;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JUIs obecrieueHrss 6€30MacHOCTH MPU O0pallieHur ¢ MpudopaMu U TEXHUUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 30OPOBbS M COOJIIOJIEHHUS HOPM SKOJOTUYECKOTO
MIOBEJICHUS B OKPY>KalOLLEH Cpele;



paboTath B TIpYyIIE C BBIIOJHEHUEM Pa3JUYHBIX COLHMAIBHBIX POJIEH,
IUTAHUPOBaTh pPabOTy TPYMNIbl, PALMOHAIBHO PACHPEAeNsaTh OOS3aHHOCTH U
IUIAHUPOBATH JIESTENBHOCTh B HECTAHIAPTHBIX CUTYyalUsAX, aJ€KBaTHO OLIEHUBATH
BKJIAJ| KQKJI0T0 U3 YYACTHUKOB I'PYIIIbI B PEIICHUE PACCMATPUBAEMON ITPOOIIEMBI.

K konmy oOyuenus B 11 kiacce mpeaMeTHbIE pe3yJibTaThl Ha 0Oa30BOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y O0YUAIOUINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpPUMEpax posib U MecTo (U3uKu B (HopMHpOBaAHHUU
COBPEMEHHOW HAy4YHOM KapTHHBI MHpA, B Pa3BUTHUM COBPEMEHHOW TEXHHUKU U
TE€XHOJIOTHH, B IPAKTHUYECKOW IEATEIBHOCTH JIIOJEH, LIEJIOCTHOCTh M E€IUHCTBO
(u3nUYECKON KapTUHBI MUPA;

YUUTHIBaTh TPAHUIBl MPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIM JIEKTPUUECKUM 3apsJ, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, JIEpHAs
MOJIeJb aTOMa, HYKJIOHHAs MOJI€JIb aTOMHOIO siipa IpPH PEIIEHUU (PU3NUECKUX
3azay;

pacro3HaBaTh (pU3NUecKe SBICHUS (TPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHU U KBAHTOBOU (DM3UKH: IEKTPUUYECKAsi MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBHUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, JJICKTPOMAarHUTHasT WHAYKLUUSA, JEHCTBHE MAarHUTHOIO IO Ha
IPOBOJAHUK C TOKOM M JBWXKYIUMHCS 3apsl, JIEKTPOMArHUTHBIE KOJeOaHUsA U
BOJIHBI, NPSIMOJIMHEWHOE pPAaCHpOCTPAaHEHUE CBETa, OTPAXKEHHUE, NPETOMIICHHUE,
uHTepdepennus, audpakuus W TOJMpPU3ALUS  CBETa, JUCHEPCUs CBETa,
dboTtoanexkTpudeckuii 3gdext (hoTodrddhexT), cBeTOBOE AaBieHNE, BOSHUKHOBEHUE
JMHENYaToro CIEeKTpa aroMa BOJOPOJA, C€CTECTBEHHas M MCKYCCTBEHHas

PaauOaKTUBHOCTb;
ONMCHIBaTh W3YYEHHBIE CBOKCTBA BEIIECTBA (DJIEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKUE,  DIEKTPUYECKYI0  IPOBOJUMOCTh  Pa3jgU4HBIX  Cpel) U

AIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), UCHOJIb3Ys (PU3NYECKUE BETUUYHHBIL:
AIEKTPUYECKUIN 3apsil, CHJIa TOKA, DJIEKTPUYECKOE HAIPSKEHUE, DIIEKTPUUYECKOE
COINPOTUBIIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOABMKYIIAas cujia, paboTa TOKa,
WHJYKIUST MarHUTHOrO MojisA, cuwia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTb
KATYIIKU, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJIeH, MEPUOJl M YacToTa
KoJjeOaHuii B KoseOaTenTbHOM KOHTYpe, 3aps] U CHiIa ToKa B IIpolecce
rapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOsHUE U
OTNTHYECKasl CHJIa JIMH3BI, TIPH OMHCAHWUU TPABHIBHO TPAKTOBATh (DU3UUECKUN
CMBICJT HCTIOJB3YEMbIX BEJIMYMH, WX OOO3HAYEHWS W €IUHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEJIMYUHY C JPYTUMU
BEJINYMHAMU;

ONUCHIBATh M3YYECHHBIE KBAHTOBBIE SBICHHUS M TMPOLECCHl, HCIOJb3YS
bu3nYecKue BEJIMYMHBI: CKOPOCTh SJCKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U



4acTOTa CBETA, SHEPTHs U UMIYJIbC (OTOHA, IEPUOJ TIOJTypacaia, SHEPTHs CBI3U
aTOMHBIX SI7IEp, TPU OINMHWCAHWU TPABWIHHO TPAKTOBATh (PU3WUECKUA CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAUCHUS W EIAWHMIIBI, YKa3bIiBaTh (OPMYJIBI,
CBSA3BIBAIOLIME JIAaHHYI0 (DU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BEJIMYUHBI,

aHAMM3UPOBATh (PU3UUYECKHE TPOIIECChI U SIBIICHUS, UCIOJIB3Yys (PU3HUECKHE
3aKOHBI U MPUHIUITIEL: 3aK0OH OMa, 3aKOHBI TIOCTIE0BATEIFHOTO U MAPAUICITLHOTO
COEIMHEHMs TPOBOJHMUKOB, 3akoH Jlxoyns—JleHra, 3aKOH 3JIE€KTPOMArHUTHOU
UHIYKIUHU, 3aKOH MPSIMOJIMHEHHOTO PaCIpOCTPAHEHUsI CBETa, 3aKOHbBI OTPaKEHUS
CBETa, 3aKOHBI MPEJOMIICHUSI CBETa, ypaBHeHHe ODWHIITeHHA Ui (oTodddekra,
3aKOH COXPaHEHUs 3HEPruu, 3aKOH COXPAHCHUSI UMITYJIbCa, 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsija, 3aKOH COXpaHEHUs MacCOBOT0 4HMclia, MOCTyJatel bopa,
3aKOH PaJIMOAKTUBHOIO pacraja, Mpyu 3TOM pa3indaTh CJIOBECHYIO (OPMYJIUPOBKY
3aKOHa, €ro MaTeMaTHYECKOE BBIPAKCHHE U YCJIOBUA (TpaHUIIBI, 00JIACTH)
MPUMEHUMOCTH;

OTIpEJIEIIATH HAMPABICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TIOJISI MPOBOTHUKA
¢ TOKOM, cuJibl Ammepa u cuibl JlopeHna;

CTPOUTh W OMNUCHIBATh H300pAXKEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HWCCJICAOBAHUIO (PU3UYECKUX SBJICHUA U
MIPOIIECCOB C WCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUM: TMPH 3TOM
dbopmynupoBath mpobiieMy/3agady M THIOTE3y Y4EOHOro JKCIEPUMEHTa,
coOupaTh YCTAaHOBKY H3 MPEIJIOKEHHOIO0 00O0pYyAOBaHMS, MPOBOAUTH OMNbBIT U
(bopMyIMpOBATH BHIBO/IBI;

OCYIIECTBIISATh MPSIMbIE U KOCBEHHBIE M3MEpPEHUsT (U3NUECKUX BEITUYUH, IIPU
TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO M3MEPEHUsS W HWCIOJIb30BAaTh W3BECTHBIC
METObI OLIEHKH TTOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIHOJIb30BAaHUEM
OPSMBIX HM3MEPEHUH: MPU D3TOM KOHCTPYHUPOBATH YCTAHOBKY, (UKCHPOBATH
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHJE TaOIUIl U
rpa(uKOB, AEIaTh BHIBOBI IO PE3yJIbTaTaM UCCIICIOBAHMS;

coOmo/1aTh MpaBuiia 0€30MacHOro TpyJla MpU MPOBEICHUU MCCIEIOBAHUN B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATEIbLCKOW U MPOEKTHOM
NESATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOWUCTB M JIAOOPATOPHOTO
000opyI0BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJEeNbIo,
UCIIOJb3Ys (PU3UUECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aa4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYJIbI,



HEOOXOaMMbIC I €€ PElIeHHs, MPOBOIUTh PACUEThl U OIEHWBATH PEATHHOCTH
MOJTyYCHHOTO 3HAYCHUS (PU3UYECKON BEIIMYNHBI,

pelIaTh KAYECTBEHHBIC 33/1a4M: BBICTPAUBATh JIOTUYECKHA HEMMPOTUBOPEUUBYIO
LEMOYKY PACCYXJAEHUM C OIMOpPOM HA M3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuzndecKue BICHUS,

HCII0JIb30BaTh npu pelLIeHuU y4eOHBIX 3aJa4 COBPEMEHHBIE
nH(OPMAITMOHHBIC TEXHOJIOTHH JJIS TIOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIIPETAITAN
U TMPEJCTaBIICHUS y4eOHOW U HAYyYHO-TIOMYJISIPHOW MHGOPMAIIUU, MTOJYYSHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJydaeMyto HHPOpMAIIHUIO;

OOBSICHATh TPUHIMIBI JEUCTBUS MAIlMH, TPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3indaTh yCJIOBH MX 0€30MacHOTO MCIIOJIh30BAHUS B MOBCEIHEBHOU
JKU3HH;

MIPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IIPOIIECCOB OKPYXKAIOIIEr0O MHUPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOIUM;

WCITOJI30BAaTh TEOPETHYECKUE 3HAHUS MO (U3UKE B TMOBCEIHEBHOW >KH3HU
JUTsl o0ecrieueHus: 0€30MacHOCTH MpU OOpaIeHNH ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPOMCTBAMHM, JJIsI COXPAHEHUS 370POBbsl U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJICHHUS B OKPY KAIOLIEH CPEJIE;

paboTaTh B TpYIEe C BBHINOJHEHUEM pPa3IUYHBIX COIHMAIBHBIX POJICH,
IJIAHUPOBATh PadOTy TPYIIbI, PalUOHATBHO pACHPEACNATh OO0S3aHHOCTU U
IJIAHUPOBATH ACATECIBHOCTh B HECTAHAAPTHBIX CUTYyalMsX, aJ€KBAaTHO OICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEIICHUE pacCMaTPUBAEMOM MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHuUe pa3ieioB U TeM uudpoBbIe
Ne n/m P Konrtpoabusie IIpakTHueckue (mudpp )
NMPorpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcebl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHU S
1.1 ®u3uKa ¥ METObl HAYYHOI'O O3HAHUS 2 Bubnmorexa [IOK
' A Y https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3nen 2. MEXAHUKA
bub6munoreka LIOK
2.1 K
HHEMATHRA > https://m.edsoo.ru/7f41bf72
bubmunoreka LIOK
2.2 Jlunamuka ! https://m.edsoo.ru/7f41bf72
bubmunoreka LIOK
2.3 3aKOHBI COXPAHEHHUS B MEXAHUKE 6 1 1 hits://m.cdsoo.rw/7f41bf72
Hroro no pazgeny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
11 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmmoreka [JOK
’ TEOPUHU https://m.edsoo.ru/7f41bf72
Bbubmunoreka LIOK
3.2 OCHOBBI TEPMOJUHAMUKHU 10 1 https-//m.cdsoo.rw/7f4 1bf72
313 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 Bu6muotexa [JOK
' ®a30BbIe IEPEXOJIBI https://m.edsoo.ru/7f41bf72




Nroro no pazgeny

24

Paznea 4. JIEKTPOJIMHAMUKA

but6mmoreka [IOK
4.1 UeKTpoCTaTHKA 10 https://m.edsoo.ru/7f41bf72
49 ITocTOsIHHBIN 3JIEKTpUYECKHM TOK. TOKH B 12 bu6nuorexa [IOK
’ Pa3IUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Nroro no pazgeny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/m P Kontpoabsnbsie IIpakTnueckue (mudpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThl padoThI
pecypcsl
Paznen 1. JIEKTPOJAUHAMUKA
11 MaruauTHoe nosie. DJIeKTpOMarHuTHas 1 1 3 bu6nuoreka [JOK
’ WH Ty KIIHS https://m.edsoo.ru/7f41c97¢c
Hroro no pasaeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
MexaHuyecKkue U 3JIEKTPOMarHUTHbBIE bubmmoreka [JOK
2.1 9 1
KoJieOaHus https://m.edsoo.ru/7f41¢97c
29 MexaHU4EeCKHUE U DIEKTPOMAarHUTHBIE 5 1 bu6nuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
2.3 0] 10 3
frKa https://m.edsoo.ru/7f41c97¢c
Nroro no pazgeny 24

Paszea 3. OCHOBBI CIEIIUAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

11 OCHOBBI CIEUATIBHON TEOPUH 4 1 bubnuoreka [JOK
) OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Paznea 4. KBAHTOBAS ®PU3UKA
4.1 DJIeMEHTEI KBAHTOBOU OITHUKHU 6 bubnnorexa LIOK
https://m.edsoo.ru/7f41c97c¢
4.2 Crtpoenue aToma 4 bubmuotexa [JOK




https://m.edsoo.ru/7f41c97c¢

43

ATOMHOE SApO

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c¢

Hroro no pazneny

15

Pa3nesa S. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazneny 7
Pa3nesn 6. OBOBIIAIOHIEE TIOBTOPEHUE

6.1 Ob6o06m1aro1iee MOBTOPEHNE 4 ngs?;;fee;sifrou/liﬂlwk
Hroro no pazneny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE

Ne Jara nudposbie

Tema ypoka Kontpoabubie IlpakTuueckue bp
n/n Bcero u3ydyeHusi  oOpa3oBaTeJIbHbIE

padoThbI padoThI
pecypcsl
®usuka — HayKa O IpUpPOJE.
4 prp bubmuoreka [IOK

Hayd4Hble METO b TIO3HAHUS
OKpY’Kalolero Mupa

https://m.edsoo.ru/ff0c32e2

Posb 1 MecTo (puzuku B

) (dbopMUPOBaHUN COBPEMEHHOM | bubmmoreka [JOK
Hay4HOU KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU S TETLHOCTH JIOIeH
MexaHn4deckoe JBIKCHHE.

3 OTHOCHUTEIBHOCTh MEXaHUYECKOTO 1 bubmuoteka [JOK
newxenus. [lepemenienne, CKOpocCTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE npsIMOJIMHENHOE | bu6nuoreka [JOK
JBHKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE TPSAMOJIMHENHOE | bubnmoreka [JOK
JIBYMKECHHE https://m.edsoo.ru/ff0c372e

6 CBobOonHOe majeHue. Y CKopeHue | bubnmoreka [JOK
CBOOOIHOTO MAaICHUS https://m.edsoo.ru/ff0c39¢cc
KpuBonuneliHoe IBUXEHUE.

7 JIBM>KeHHE MaTepuaIbHON TOYKHU 110 1 bubnmorexa LOK

https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTHU
8 [Tpuniun oTHOCUTENbHOCTH [ anumnes. 1 but6moreka [IOK




HMuepunanpHble CUCTEMBI OTCYETA.
Ilepseiit 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuina. [Ipunnun

9 Ccyneprno3uimu cuil. Bropoit 3akon bubmorexa [IOK
. https://m.edsoo.ru/ff0c3be8
HproToHa 1711 MaTepralbHOW TOUKH

10 Tpernii 3akoH HeroToHa 115 Bu6muotexa [JOK
MaTE€pHUAIIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCeMUpPHOTO TsroteHus. Cuna

11 TskecTu. [lepBas kocMuueckas bubmmorexa LOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bu6nuoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoadpunmienT tpenus.

13 Cuna cEnpomBneI({qu;)I npu I[BI/I)P;GHI/II/I bubmorexa [IOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIN ra3e
ITocTynarenbHOE U BpalaTesibHOE

14 JBUKEHHE a0COMIOTHO TBEPAOTO TENA. bubmmoreka [JOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HNMnynsc MaTepuabHOM TOYKH,

15 CHCTEMBbI MaTEPUAJIbHBIX TOYEK. bu6nuoreka [JOK
Nmnynbe cuinbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE IBUKEHHE
PaGota 1 MOIITHOCTH CHITBI.

16 KuHeTnueckas JHeprusi MaTepHaabHOM bu6nuoreka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETHYECKOH YHEPTHH

17 [ToTeHimanpHas SHEPTHUSL. but6mmoreka [IOK




[ToreHunanbHas SHEPTUS YIPYTO
ne(pOopMHUPOBAHHON MPY>KUHBL.
[MorennmansHas sHEPTrHs Tea BOIU3N
MOBEPXHOCTU 3eMITH

https://m.edsoo.ru/ff0c461a

18

[ToTeHMaTbHBIC U HETIOTCHIIUATBHBIC
cuibl. CBsI3b pabOTHI
HEMMOTCHIINAJIbHBIX CUJI C USMCHCHUEM
MeXaHHn4eCKou OHCPIUU CUCTCMEI TCII.
3aK0OH COXpaHEHUsI MEXaHUYECKON
SHEPTUU

but6mmoreka [IOK
https://m.edsoo.ru/ff0c478¢c

19

JlaGopaTtopHnas pabota
«HMccnenoBanue cBs3H pabOTHI CHITHI C
U3MEHEHHEM MEeXaHHUUEeCKOU OHCPIruun
TeJa Ha IPUMEPE PACTSHKCHHUS
PE3UHOBOTO JKI'yTa

20

KoHnTtponbHast pabota 1mo Teme
«Kunemaruka. JluHamuka. 3aKOHBI
COXPAHEHUS B MEXaHHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newxkenue. ubdysus

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTtep IBUKECHUS U
B3aMMOJCHCTBHUS YaCcTHUII BEIISCTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEH
1 TBEPJIBIX TEI

23

Macca monekyin. KonnyectBo
BemlectBa. [locrosnnas ABoraapo

24

TermoBoe paBHOBecue. TemnepaTrypa
u e€ usmepenue. Illkxana remneparyp




Lennscus

Wneansuerii raz 8 MKT. OcHOoBHOE

bubmunoreka LIOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemrepaTypa Kak Mepa
2 CpeaHel KHHETUYECKON SHEPTUU bu6nuoreka [JOK
JBUKECHHUS MOJIEKYJl. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knanelipona
27 3akoH JlanmbToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHnas pabota
)3 «MccnenoBanre 3aBUCUMOCTH MEKIY
napaMeTpamu COCTOSHHUS
pa3peKEHHOT0 Ta3a
29 W3ompouieccel B HacaIbHOM Ta3e U UX Bu6muotexa [JOK
rpagudecKoe mpeICTaBICHUE https://m.edsoo.ru/ff0c570e
BnyTtpeHHss dHEeprus
TEPMOJNHAMHYECKON CUCTEMBI U
30 crocoObI e€ m3MeHeHus. KonnuecTBo bubmuoreka [IOK
TEIUIOTHI U paboTta. BHyTpeHH: s https://m.edsoo.ru/ff0c5952
SHEPTruUsl OTHOATOMHOTO UJICATbHOTO
raza
31 Bunae! Tennonepenaun bubnnorexa LIOK
https://m.edsoo.ru/ff0c5¢36
VY nenpHas TENI0EMKOCTD BELIECTBA.
32 KonunuecTBo TennoTsl npu bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenaye. AauadbaTHeli mpoiecc
3 IIepBblil 3aKOH TEPMOAMHAMUKY U €TI0 bu6nuorexa [IOK
IIPUMEHEHUE K U30IIpoLeccaMm https://m.edsoo.ru/ff0c5efc
34 Heob6patumocTh mporieccoB B bubmuoreka [JOK




npupone. Bropoii 3akoH
TCPMOANHAMHUKNU

https://m.edsoo.ru/ff0c6230

[Tpunmun gevicteus u KIT/ TenmoBoit

bubmunoreka LIOK

39 MAITUHBI https://m.edsoo.ru/ff0c600a

36 Hukn Kapno u ero KI1J{

17 DKOJIOTHYECKUE TTPOOITIEMBI
TEIIOPHEPTETUKU

18 O6o6marmuil ypok «MosekymspHas bubnmoreka [JOK
¢buzuka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponbHas pabora o Teme

39 «Monexynsipaas ¢puznuka. OCHOBBI bubmmorexa LHOK

https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI)

40 [TapooOpa3oBanre U KOHIEHCAITHS. bu6nuoreka [IOK
Ucnapenue n kunenue https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS U OTHOCHUTEIIbHAS

41 BJIAXKHOCTh BO3/1yxa. HachleHHbIi buGnnorexa [IOK

https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramimueckue u

4 amop(HbIe Tena. AHU30TPONHUS bubmmoreka [JOK
CBOWCTB KpHUCTAIOB. JKuakue https://m.edsoo.ru/ff0c65f0
Kpuctayyibl. CoBpeMEHHbIE MaTepHAaIb
[InaBneHue U KpUCTAIUTH3AITHS.

43 VY nenpHas TEILIOTA IIJIaBJIEHUS. bubmmorexa [OK

https://m.edsoo.ru/ff0c6708
Cyb6numarus
but6mmoreka [IOK
44 YpaBHEeHHE TEIIOBOTO OamaHca https://m.odsoo.r/f0c6820
45 DneKkTpu3zanus Tei. INeKTPUIeCKUun bu6nuoreka [JOK

3apsa. [IBa BU1a SIEKTPUYECKUX

https://m.edsoo.ru/ff0c6bcc




3aps7IoB

[IpoBOIHMKH, TUDITIEKTPUKH U

46 MMOTYIIPOBOAHUKN. 3aKOH COXPaHEHHUS bubmorexa LIOK
yHpoBoa ’ P https://m.edsoo.ru/ff0c6bcc
3JIEKTPUYECKOTO 3apsia
B3aumoneiictBue 3aps10B. 3aKOH
47 Kynona. ToyeuHEBIN 3I€KTPUIESCKUH buGnnorexa LIOK
Y ' p https://m.edsoo.ru/ff0c6ced
3apsia
Hanps>k€HHOCTB IEKTPUIECKOTO
43 nons. [IpuHImMn cynepno3unuu bu6nuoreka [IOK
AJIEKTPUYECKUX NoJeH. JInnun https://m.edsoo.ru/ff0c6df2
HaIPSKEHHOCTU
Pabota cui 3eKTpoCcTaTHIeCKOTO
49 nois. Ilorennuan. PasHocTh bubmmorexa LOK
' ' https://m.edsoo.ru/ff0c600
MMOTCHIMAJIOB
ITpoBOIHUKH U TUINEKTPUKH B
P P bubmuoreka [IOK
50 3JIEKTPOCTATUYECKOM IIOJIE.
https://m.edsoo.ru/ff0c7018
JvanekTprudeckas TpOHUIIAEMOCTh
bubmunoreka LIOK
51 OnexTpoéMrocTh. Konmencaro
p A P https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH TIIIOCKOTO
52 KOHJIEHcAaTOpa. DHEPrUs 3apsKEHHOI0 bubnnorexa LIOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JlaGoparopHas pabota "M3mepenue
3EKTPOEMKOCTH KOHieHcaTopa”
[IpuHIMIT NEWCTBUSA U IPUMEHEHUE
54 KOH/JIEHCATOPOB, KOMMUPOBAIHLHOTO

anmnapara, CTpyMHOro IpuHTepa.
DneKTpocTaTHYecKast 3allnTa.




3azeMyIeHHE YIIEKTPOIPUOOPOB

55

DNEKTPUYECKUN TOK, YCIOBUS €TI0
cyniectBoBaHus. [IOCTOSIHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conpotusnenue. 3akon Oma aJist
yJacTKa Ienu

56

[MocnenoBarenbHOE, AapaLIEIBHOE,
CMEIIaHHOE COCTMHEHHE
MPOBOJTHUKOB. JIabopaTopHas padoTa
«M3y4eHne CMENIaHHOTO COCTMHECHUS
PE3UCTOPOBY

0.5

bubmunoreka LIOK
https://m.edsoo.ru/ff0c74£0

57

PaboTta 1 MOIITHOCTB AIMEKTPUUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

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

58

3akoH OMa a5 TOJTHOM (3aMKHYTOH )
anekTpuueckoil uenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«M3mepenne D/1C nctounuka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUS

0.5

bubmunoreka LIOK
https://m.edsoo.ru/ff0c7ae0

59

PesepsHbiit ypok. KoHTponbHas
pabota o Teme "DnekTpoauHamMuKa /
Bcepoccuiickast mpoBepouHas paboTa

but6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

60

O6o0maromuii ypok
«DQnexTpoanHamukay / Beepoccuiickas
poBepoyHas pabora

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

61

DIIeKTPOHHAs MMPOBOJIUMOCTD TBEPIIBIX
METaJIOB. 3aBUCUMOCTh
COTIPOTUBJICHUS METAJIJIOB OT
temiiepaTypbl. CBepXIIPOBOIUMOCTh




DIJIEKTPUUYECKUH TOK B BaKyyMe.

62 . 1
CBoiicTBa AJIEKTPOHHBIX ITyYKOB
[TomynpoBOIHUKH, UX COOCTBEHHAS U

63 IIpUMecHas MPOBOAUMOCTb. CBOICTBA | bubmmoreka [JOK
p—n-nepexoza. [lonynpoBoIHMKOBBIE https://m.edsoo.ru/ff0c84ae
npuOopbI
DJEeKTpUUECKU TOK B pacCTBOpax M

64 pacIiaBax 3JIEKTPOIUTOB. | bubmmoreka [JOK
DINIEKTPOJIUTHYECKAS AUCCOIALIMSL. https://m.edsoo.ru/ff0c82ba
DIIeKTpOnn3
DNEKTpUYECKUM TOK B ra3ax.

65 CaMOoCTOSITeTbHBIN U 1 bubmuoreka [IOK
HECAMOCTOSITENbHBIN pa3psa. MomaHusl. https://m.edsoo.ru/ff0c84ae
[Tnazma
DreKkTpudecKre mpudopsl U

66 YCTPOICTBA U UX MPAKTUYECKOE | Bu6muotexa [JOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
KonTtponbHas pabora o Teme

67 «Qnexrpocraruka. [locTosHHbII | Bu6muotexa [JOK
3JIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CpeIax»

68 PesepBHeIil ypok. O000Iarommii ypok 1 bu6nuoreka [JOK

o temaM 10 kitacca

https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME
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11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
[
JI:;_H Tema ypoxka Beero Kontpoabsnbie IIpakTuyeckue f:j;:ennﬂ :)Iglil;l;z?::enbﬂme
padoThI padoThbI pecypesI
[TocTossHHBIE MATHUTHI U UX

| B3auMoJiciicTBHe. MarauTHOE I0JIe. 1 Bbu6nmuoreka [JOK
Bektop MaruuTHOM MHAYKUMH. JIMHUN https://m.edsoo.ru/ff0c9778
MarHuTHON MHAYKITUU
MarauTHO€E 10JIe MPOBOIHHUKA C

) TokoM. OnbIT DpcTeaa. 1 bubmmoreka [JOK
B3aumopeiicTBue npoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnas pabota «3ydenne | | bu6mmoreka [IOK
MardUTHOTO I1OJIsSI KATYIIKHA C TOKOMY https://m.edsoo.ru/ff0c98fe
JleiicTBMEe MarHUTHOTO TOJISI Ha
MPOBOJHUK ¢ TOKOM. Cuita Amriepa.

4 Jlabopartopnas pabota | 1 bubnnorexka HOK
«UccinenoBanue neucTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOMY
JleiicTBMe MarHUTHOTO TOJISI Ha

5 JBIOKYIIYIOCS 3apsKEHHYIO YaCTHILY . | bubanorexka [HOK
Cuna Jlopennia. Pabota cumbl https://m.edsoo.ru/ff0c9df4
Jlopenua
DJieKTpoMarHuTHas HHayKus. [loTok

6 BEKTOpa MarHuTHOW uHAYKIHK. DJ1C 1

WHIYKUIHUU. 3aKOH AJIEKTPOMAarHUTHOMN




nnaykuuu dapanes

Jlaboparopnas pabota
«HccnenoBanue sBICHUS
ANEKTPOMATHUTHON WHITYKIIUN

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

NunykTuBHOCTSH. SBNEHUE
camonnaykiuu. 3J1C caMOMHIyKIHH.
DHeprusi MarHUTHOTO MOJIsL KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE ToJie

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHudeckue yCTponuCTBa U UX
IIPUMEHEHHUE: IIOCTOSTHHBIE MATHUTHI,
3JIEKTPOMArHUTBHI, 3JIEKTPOABUTATEIIb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHULI,
MHIYKIIMOHHAs IIeYb

10

O6o06maromuit ypok «MarautHoe
noJje. DIIEKTPOMarHUTHasT HHIYKIUS)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KontponbHas paboTa mo teme
«MarsuTtHoe noJe.
DneKTpOMarHuTHast UHIYKIUS»

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

12

CB0OOIHBIE MEXaHNYECKIE
KoJjiebanus1. ['apMoHnyeckue
KoJieOaHus. YpaBHEHHE
TapMOHHUYECKHUX KOJIeOaHUH.
IIpeBpamenue 3aepruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlabopartopHnas pabota
«HccrenoBanue 3aBUCUMOCTH
Mepro/ia MaJibIX KoJjeOaHuii rpy3a Ha
HUTH OT JUTMHBI HUTH ¥ MacChl TPy3a»

14

Koneb6arenpnbiit koHTYp. CBOOOIHBIE

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cb820




AJIEKTPOMAarHuTHbIE KojeOaHus B
UJeaTbHOM KOJIe0aTeTbHOM KOHTYpE.
AHaorust Mexxay MeXaHU4eCKUMH U
ANEKTPOMArHUTHBIMU KOJIEOaHUSIMU

15

®opmyna TomcoHa. 3akoH
COXPaHEHHUS YHEPTUU B UJICATTHBHOM
KoJe0aTeTbHOM KOHTYPE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBneHue o 3aTyxarmmx
KoJieOaHusAX. BeIHYX1eHHbIE
MeXaHH4JecKue Koyebanus. Pe3onanc.
BriHYX)1€HHBIC 3JIEKTPOMArHUTHBIC
KoJIe0aHus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennsbiii Tok. CHHYCOUIATBHBIN
MepeMEeHHbIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JeicTByoIee 3HaYeHHE CUIIbl TOKA U
HaIpsOKEHUS

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

18

Tpancdopmarop. [IpousBoactso,
nepeaayda u nmoTpedaeHue
AJIEKTPUYECKON SHEPTUU

19

Y CTpOUCTBO U MIPAKTUYECKOE
IIPUMEHEHHE YIEKTPUYECKOTO 3BOHKA,
reHepaTopa NEPEMEHHOI0 TOKa,
JIMHUH 3JIeKTponepenady

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHE PUCKU IIPU
MIPOU3BOJICTBE JIEKTPOIHEPTHH.
KynbpTypa ucnonp3oBanus
AIIEKTPOIHEPTUH B IOBCETHEBHOM
KHU3HA




MexaHWYeCKre BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuon. Ckopocth

bu6mmoreka [IOK

21 pacupoCTpaHEHHUs U JJIMHA BOJHBL. https://m.edsoo.ru/ff0cca54
[Tonepeunbie U TPOOJIbHBIE BOITHBI
” 3ByK. CKOpOCTb 3ByKa. ' poMKOCTH bubanorexka HOK
3ByKa. Beicota ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHbIE BOJIHBI, UX
23 cBoMcTBa U cKopocTh. [Ikana bubmorexa [TOK
https://m.edsoo.ru/ff0ccfe0
ANEKTPOMArHUTHBIX BOJIH
[IpuHUUIIBI paIuOCBA3U U
24 TeJieBUAeHus. Pa3BuTue cpeacTs
cBs3u. Paguonokanus
25 Konrponsnas pabdora «Konebanus u bubnuoreka [IOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[IpsmonuHelHOE pacipoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuorexa [JOK
Toueunslii ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBETa
OrtpaxeHue cBeTa. 3aKOHBI
27 oTpaxkeHus ceta. [locTpoenue bubmmorexa [TOK
. https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKalie
IIpenomnenue ceera. I[lonnoe
)3 BHYTpPEHHee oTpaxkeHue. IIpenenbHblil bubmmoreka [IOK
YTOJI TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKeHHUSI
29 JlaGopatopnas pabora «M3mepenue bubnuoreka [IOK
[OKa3aTelis IPEJIOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunzsl. [TocTpoenue n3o0pakeHuil B bubnuorexa [JOK




nuH3e. PopmyIia TOHKOHN JIMH3BI.
YBenuueHue JTUH3bI

https://m.edsoo.ru/ff0cddle

JlabopaTtopHnas pabota

31 «HccnenoBadnue CBONMCTB
M300paKeHUH B JIMH3AX)
Hucnepcus ceeta. ClI0KHBIN COCTaB
0 6enoro csera. LIer. JlaboparopHas
pabora «HabmroaeHue nucnepceun
CBETa»
3 Wutepdepennus ceera. Audpaxius bubnuoreka [IOK
csera. Jludppakunonnas pemérka https://m.edsoo.ru/ff0ced22
14 [TonepedyHOCTH CBETOBBIX BOJIH. bubanorexa [HOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
15 OnTruueckue MpuOOPHI M YCTPOMCTBA U
yCIIOBUS UX 0€30IaCHOr0 MPUMEHEHUS
['paHUIBI TPUMEHHUMOCTH
36 KJ1Iaccuueckor MexaHuku. [loctynarsl bubmmoreka [JOK
CIIELIMAIBHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH.
37 3ameJieHne BpPEMEHH U COKpallleHue bubmmorexa [OK
https://m.edsoo.ru/ff0cfad2
JUTHHBI
DHEpPrusi ¥ UMITYJIbC PEISATUBUCTCKON
38 yacTUIbl. CBSA3b MAcCChl C SHEPTUeH U bubmmorexa LIOK
https://m.edsoo.ru/ff0cfc68
HMITYJIbCOM. DHEPTHUsl MOKOS
Kontponbnas padota «Onruka.
39 OCHOBBI crielMaIbHON TEOPUH buGnnorexa LIOK

OTHOCUTCIIBHOCTH))

https://m.edsoo.ru/ff0cf610




®otonsl. Dopmyina I[1nanka. Dueprus

bu6mmoreka [IOK

40
¥ UMIYJBC POTOHA https://m.edsoo.ru/ff0cfe16
OTKpBITHE U HCCIICIOBAHNE Eub 10K
HOINOTEKA
41 otod(dexra. O A T.
pororppexr TIPITRL https://m.edsoo.ru/ff0cffc4
CroneroBa
3akousl hoTodrddexra. YpasHenue
42 aﬁHMTGIgI)Ha Hqi)l(bq)OTOBq)(geKTa buommorexa LHOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢portosaddexra
Hasnenue ceera. Onbits [1. H.
43 JlebeneBa. XMHYECKOE NEHCTBUE bubmmorera IOK
AeBd. A https://m.edsoo.ru/ff0d04a6
CcBeTa
TexHuueckue ycTpoicTa u
MPAKTUYECKOE IPUMEHEHHUE:
44
dboTosrneMeHT, GOTOAATUHK,
CONTHEYHas OaTapesi, CBETOIUOT
45 Pemenne 3agau mo Teme «DIEMEHTBI bubmuorexa [JOK
KBAHTOBOW ONTHKI)Y https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmbITEL
46 Pezepdopaa mo paccesHuio o-4actu bubmorexa [TOK
pOOPA p e https://m.edsoo.ru/ff0d091a
[InanerapHast MoJeIb aTOMa
Bbu6nuoreka [JOK
47 IT b
OCTYNATRL Hopa https://m.edsoo.ru/ff0d0afa
W3nyuenne u nornomeHue ¢GpoTOHOB
48 I I/I};IG eX01e aTOMaIlLI co H(()bro OBHSI buGnnorexa LIOK
p pexol . s yp https://m.edsoo.ru/ff0d0afa
SHEPTHUH Ha Apyroi. Buapl ciekTpoB
BomnHoBEIE cBoOiicTBa yacTull. BoIHEI
N bu6mmoreka [IOK
49 ne bpoins. KopnyckymnspHo-

BOJIHOBOM yann3M. CIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8




BBIHYKACHHOC U3TYy4YCHUC

50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI

Pesepdopna mo onpeneneHuio cocrapa

PaaOaKTUBHOI'O U3JTYYCHUA

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anb(da-, 6era-, ramma-
u3ily4eHus. BiausHue
PaZMOaKTUBHOCTH Ha KUBBIC
OpPraHHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. ['aMMa-usiydenue

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

53

OHeprus cBA3M HyKJIOHOB B S7pE.
Snepusle peakuuu. S nepHblil
peaktop. [IpobremMbl, mEPCTIEKTUBEIL,
9KOJIOTMUECKUE aCIEKTHI IAEPHON
SHEPreTUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULIbl. OTKpBITHE
MO3UTpoHa. MeToIbl HAOMIOACHUS U
pErucTpanyy 3J1€MEHTAPHBIX YACTHII.
Kpyrasiii cton «PyHnaMeHTalIbHbIE
B3auMogercTBUA. EnMUHCTBO
(bu3nuecKoil KapTUHBI MUPa

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

3T3.HBI paSBI/ITI/ISI aCTpOHOMI/II/I.
[IpuknagHOE 1 MUPOBO33PEHYECKOE
3HAYEHUE aCTPOHOMHUHU. Bun
3B&3mHOrO Heba. Co3Be3aus, ipKre
3BE3/BI, INIAHETHI, UX BUINMOC
nekenre. CoJIHEUHAs cucTeMa




56

Comnune. CoHeuHast akTUBHOCTD.
Ncrounuk sHeprun CoisHua u 3BE371

57

3BE3bI, NX OCHOBHBIE
XapaKTePUCTUKU. 3BE3IbI TJIABHOM
nociieoBaTeIbHOCTU. BHyTpeHHee
ctpoeHue 38&31. CoBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
sBomtounu CoJiHLA U 3BE3]

58

Muneunsiit [IyTe — Hama [Manaktuka.
Ilonoxxenue n neuxxenne CoiHIa B
lNanaktuke. ['anaktuku. YeépHbie
JBIPBI B A/ipax raJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bosbiioro B3pbiBa.
PennkroBoe uznydeHue.
Meraranaktuka

60

Hepemennsie mpoOiieMbl aCTPOHOMUU

61

KonTponpHas padora « D1eMeHThI
aCTPOHOMMUU U aCTPOPUIUKI

62

O6o06maromuii ypok. Pois ¢usuku u
aACTPOHOMHUHU B IKOHOMHUYECKOMH,
TEXHOJIOTHYSCKOM, COITMATbHON B
ATUYECKOH cdepax AesaTeTbHOCTH
YyeJoBeKa

63

O6o0maromuii ypok. Pois u mecto
(hU3UKH U aCTPOHOMHUH B
COBPEMEHHOM HAyYHOUW KapTUHE MUpa

64

O6o06mutaromuit ypok. Poib




(dbuzmveckoit Teopun B HOpMUPOBAHUHT
MpeJCTaBICHUN 0 (PU3NIECKOM
KapTHHE MHpa

O6o06maromuii ypok. Mecro
(bU3UIECKOI KapTUHBI MUPA B 00IIEM
pSTy COBPEMEHHBIX €CTECTBEHHO-

65

Hay4HBIX IIPEICTABICHUN O IPUPOLE

Pe3epBHbIil ypok. MarauTHoe mnosie.

66
DneKTpoMarHuTHas WHIYKITUS

Pesepubiit ypok. Ontuka. OCHOBBI
67 CIELIMaJIbHON Teopun
OTHOCHUTEJIBHOCTH

Pezepusiii ypok. KBantoBas ¢usnka.
68 DneMeHTHl aCTPOHOMUU U

acTpo(U3HUKH

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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU IPOI'PAMMBI

10 KITACC

Kon
NMpoBepPsIeMOro
pe3yJjabTaTa

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus

10.1

JleMOHCTpUpOBaTh Ha TpUMEpPaxX poib W MeCTO (PU3UKH B
(hOpMHUPOBAaHUHM COBPEMEHHOW HAy4YHOW KapTUHBI MHUpA, B Pa3BUTHUHU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTUH, B MPAKTUYECKON AEATEIbHOCTH

monen

10.2

VY4YuTHIBaTh TPAHHIIBI PUMEHEHUS U3YyUCHHBIX (PU3MYECKHX MOJEINei:
MaTepuaibHas TOYKa, MHEpIHUalbHas CHUCTeMa OTCUY&Ta, aOCOIIOTHO
TBEPAOE TEJIO, UACAIBHBIA I'a3; MOJCIN CTPOCHMS ra3oB, KUAKOCTEH U
TBEPABIX TEJ, TOYEUYHBIM OJJICKTPUYECKUU 3apsi] — IPU PpELICHUU

bu3nuecKkux 3aaa4d

10.3

Pacno3naBate Qusnueckue sBIEHUS (MIPOIECCHI) U OOBSICHATH MX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISIPHO-KHHETHUYECKOW Teopuu
CTPOCHHSI  BEIIECTBA M  DJIGKTPOJAWHAMHUKU: DPABHOMEpPHOE H
PaBHOYCKOPEHHOE MPSMOJMHEIHOE JBMKEHUE, CBOOOIHOE TaJeHUe
TeN, ABWXKEHUE IO OKPYKHOCTH, WHEPIHS, B3aUMOJCUCTBHE TE,
mupdysus, OpOyHOBCKOE [BHKEHHE, CTPOCHUE JKHUIKOCTEH W
TBEPABIX  TeJ, M3MEHEeHHWe o00BhEMa Tenm TpU  HarpeBaHHUH
(oXJIaXX/IeHWH), TEIUIOBOE pABHOBECHE, HCIIAPCHHE, KOHJCHCAIHS,
MJIaBJICHUE, KPUCTAJUIM3alKs, KHUIICHWE, BIAXHOCTh BO3/yXa,
MOBBIIICHHUE JABJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPHITOM COCYJE,
CBSI3b MEXOY IapaMeTpaMu COCTOSIHHSI Ta3a B H30Ipolieccax;

AJIEKTPU3ALIHS TEN, B3aUMOACHCTBHE 3apsIOB

10.4

OnuceiBaTh MEXaHUYECKOE JIBIDKEHHE, HCHOJIb3ys (usmueckue
BEJIMYMHBI: KOOpAMHATA, MyTh, MEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, MWMIYJIbC Tejla, KHUHETUYECKas DHEprus,
MOTEHLIMAJIbHAs JHEpPrusi, MeXaHudeckas paboTa, MexaHHuYecKas
MOIIHOCTb; IIPU OMMCAaHUH MPABHIILHO TPAKTOBATH (PU3UUECKUI CMBICIT
UCTOJBb3YEMBIX BEIMYMH, MX O003HAueHUs W EAMHUIBI, HAXOAUTh
(bopMyJIbl, CBSI3BIBAIOLINE JAHHYIO (PU3NYECKYIO BEIMYUHY C JPYyTUMHU

BCJIIMYNHaAMU

10.5

OnwuceIBaTh HU3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TEJI MW TEIJIOBEIC




SBIICHUS, UCHONB3Yys (U3MYECKHE BEIMYMHBI: JaBJICHHE Tras3a,
TEMIIepaTypa, CpeAHss KHHETHYECKas »JHEPrus XaoTH4YECKOIo
JNBW)KEHUS MOJIEKYJ, CpPEIHEKBAJApPAaTHUYHASI CKOPOCTh MOJIEKYII,
KOJIMYECTBO  TEMJIOTHI, BHYTpPEHHsA »HHeprus, pabota rasa,
KO3((UIIMEHT TOJEe3HOro0 JEHCTBUS TEIUIOBOTO JIBUTaTelNs; IpU
ONUCaHUU MPaBUIIHLHO TPaKTOBATh busznaeckuit CMBICIT
UCIIONBb3YEMBIX BEJIMYHMH, WX O0O3HAYEHUS M EIUHULBI, HAXOAWUTb
(bopMyIIbl, CBSA3BIBAIOIINE TAaHHYIO (PU3UUYECKYIO BEIMUHUHY C IPYTUMU

BCIIMYHUHaAM

10.6

OnwuceBaTh M3YYCHHBIC JJIGKTPHUYECKUE CBOWCTBA BEIIECTBA H
ANEKTPUYECKUE  SIBIICHUs  (MPOIECCHI), HCIONB3ys  (PHU3UUECKue
BEJIMYUHBI: QNIEKTPUYECKUI  3apsl,  JJCKTPUUYECKOEe  TOJIe,
HaANPsHKEHHOCTD  TOJIS, TOTCHIMAN, Pa3HOCTh MOTEHIMAJIOB; TIpH
ONMCaHWH TPABUIHHO TPAKTOBATh (U3NUECKUN CMBICI MCIIONIB3YEMBIX
BEeIIMYMH, WX OOO3HAYCHHS W EIWHUIBI, YKa3bBaTh (HOPMYIIHI,
CBS3BIBAIOIIME  JIAHHYIO  (U3WYECKYI0 BEIWYMHY C  JPYTUMH

BCJIIMYNHaAMU

10.7

aHAJIM3UPOBaTh (U3MYECKUE TMPOLECChl U  SIBICHUS, HCIIOJIb3YS
(bu3UYeCcKre 3aKOHBI M MIPUHITUIIBL: 3aKOH BCEMUPHOTO TsroTeHus, I, 11
u III 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOM DHEpIuH,
3aKOH COXpaHEHUsl UMITYJIbCa, MPUHILIUI CYNEPIO3ULIUNA CUJI, TPUHIIUIT
paBHOIIpaBUsS HHEPUUAIBHBIX CHUCTEM OTCUETa; MOJIEKYJSIPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHHUs BEIIECTBA, Ia30BbI€ 3aKOHBI, CBS3b
CpPEIHEH KUHETUYECKOM SHEPrUU TEIUIOBOIO [BMKEHUS MOJEKYJI C
aOCONFOTHON TeMIepaTypoi, MEPBbIi 3aKOH TEPMOJWHAMUKH;, 3aKOH
COXpaHEHUsl DJEKTPUYECKOro 3apsaa, 3akoH KyioHa; mpu 3ToM
pa3nuyath CIOBECHYIO (DOPMYJIHUPOBKY 3aKOHA, €r0 MaTeMaTHYecKoe

BBIpQ)KEHUE U yCIIOBUS (TPAHULIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC MPHHLUIBI JCHCTBHS MAIlMH, NPUOOPOB U
TEXHUYECKHX YCTPOMCTB; pa3IuyaTh YCIOBUS HX O€30MaCHOTO

HCIIOJIb30BaHHUA B HOBCCILHGBHOﬁ KHU3HHU

10.9

BrimoaaaTs SKCHCPUMCHTHI 110 UCCICTOBAHUIO q)HBH‘IeCKI/IX SIBJICHUU U
MIPOIIECCOB C UCMOJIB30BAHUEM IMPSIMBIX M KOCBEHHBIX H3MEPEHHIA; TIPH
aToM (opmynupoBaTh MpobieMy (3amady) M THUIOTE3Y Y4YeOHOTO
OKCIIEPUMEHTa,  CcOOMpaTh  YCTAHOBKY W3  MPEAJIOKEHHOTO

000pyI0BaHUSs, IPOBOAUTH OMBIT M (POPMYJINPOBATH BHIBOIBI

10.10

OC}’H.IGCTBJBITB mpsAMbIC W KOCBCHHBIC H3MCPCHUA (bH3I/IquKI/IX

BEJIMYMH; MPHU 3TOM BBHIOMpATh ONTUMAIBHBIA CIIOCOO HM3MEpPEHUS U




HCIIOJB30BaTh N3BCCTHBIC MCTOIbI OLICHKHU HOI‘pGH.IHOCTGﬁ H3MepeHI/II>'I

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (DU3MYSCKUMHU BEIIHYUHAMHU C
WCIOJIb30BAHUEM TMPSMBIX HM3MEPEHMId; MPU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh pE3yJlbTaThl MOJYyUYEHHOW 3aBHUCHMOCTH
(bU3UYECKUX BEIIMUMH B BUJIE TAOIUIl U TpadUKOB, JIe7IaTh BBIBOJIBI 11O

pe3yjibTaTaM UCCICA0OBAHNA

10.12

CobOmromaTe mpaBmiia  0€30MACHOTO  TpyJda TMpU  MPOBEICHUU
UCCIIEIOBAaHU B  paMKax y4yeOHOro OSKCIEpHUMEHTa, Yy4eOHO-
UCCIIEIOBATENILCKOW U TPOEKTHOW JAEATENBHOCTU C HCIOJIb30BAHUEM

M3MEPHUTEIBHBIX YCTPOUCTB U JIAOOPATOPHOTO 000pYAOBaAHUS

10.13

Pemate pacuéTHble 3aa4M ¢ SIBHO 3aaHHOM (hU3MUYECKON MOJIENbIO,
UCHONb3ysd (U3NYECKUE 3aKOHbl M TNPUHIMIBI, HA OCHOBE aHaIM3a
yCIOBMSI  3aJa4d  BBIOMpaThb (PU3UYECKYI0 MOJENb, BBIICIATh
¢dusnyeckre BETMUMHBI U (HOPMYIIbI, HEOOXOIUMBIE il €€ pelieHHUs,
MIPOBOJIUTH PACUYETHI U OLCHUBATH PEATbHOCTD IOJYYEHHOTO 3HAYCHUS

(hbU3UIECKON BETMYUHBI

10.14

Pemarr ~ kauecTBeHHBIE  3aJauu: BBICTpAauBaTh  JIOTMYECKHU
HEMPOTUBOPEUNBYIO LIETIOUKY PACCYKICHHUI C OMOpON Ha U3y4YEHHBIE

3aKOHBI, 3dKOHOMCPHOCTU U (1)I/I3I/I‘IGCKI/I€ SABJICHUA

10.15

Hcnonp3oBaTe MNpH  pelICeHMM Yy4eOHBIX 3aJad  COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJIOTUU ISl TOMCKA, CTPYKTYPHPOBAHHUSA,
MHTEPOpPETAllMd M MPEACTaBICHUS Y4eOHOM W Hay4HO-NOIMYJISIPHOMN
uHGOpMalKY, TOIYYEHHON M3 Pa3INYHBIX MCTOYHUKOB; KPUTHUYECKHU

aHAJIM3UPOBATh MOJTy4YaeMyto HH(OpMaLIHIO

10.16

[IpuBoauTh mpHUMEpHl BKJIala POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE IPOILECCOB OKPY KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

10.17

Hcnonp30BaTh TEOpETUYECKHE 3HAHUA MO (PU3UKE B IMOBCETHEBHOM
KHU3HH 17151 o0ecriedeHns 0€30MacHOCTH U 0OpalleH!H ¢ MpudbopaMu
U TEXHUYECKUMHU YCTPOWCTBAMH, JMJII COXPAHCHMs 3I0POBbS H

COOJTIOICHHSI HOPM SKOJIOTMYECKOTO MIOBEICHHUS B OKpY Karollen cpee

10.18

PaGoTaTh B rpynmne ¢ BBIIOJHEHUEM Pa3UYHBIX COLIMAIBHBIX POJIEH,
IJIaHUpOBaTh  paboOTy  TPYIIbI, palMOHAIBHO  paclpeaciirTh
00SI3aHHOCTH U IUIAHUPOBATh JEATEIBbHOCTh B HECTaHAAPTHHIX
CUTyalHUsiX, aJ€KBaTHO OIIEHMBATh BKJIAJl KaXXJOTO M3 YYAaCTHHKOB

TPYIIIbI B pellIeHHe paccMaTpUBaeMoil mpooOiieMbl




11 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTe/IbHOW MPOrPaMMbl CpeHero 001ero od0pa3oBaHus

11.1

JleMOHCTpHpOBAaTh Ha TMpUMepax polb W MecTo (HU3UKH B
(hOpMHUPOBaHUHM COBPEMEHHOW HAyYHOW KapTUHBI MUpA, B Pa3BUTHUH
COBPEMEHHON TEXHUKH U TEXHOJIOTHUW, B MPAKTUYECKON AEATEITbHOCTH

JIO/IeH, IIETIOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

Y4uTHIBaTh TPAaHULBI IPUMEHEHHS] U3YUYEHHBIX (DPU3HUECKUX MOJIEICH:
TOYEYHBIN AIEKTPUUECKUN 3apsf, siAepHasi MOJENb aTOMa, HYKJIOHHAs

MO/IeJIb AaTOMHOTO Sipa MPH peIIeHUH (PU3NIecKuX 3a1a4

11.3

Pacnio3naBate (usmueckue sBIeHUS (MPOIECCH) U OOBACHATH UX HA
OCHOBE 3aKOHOB  JJIEKTPOJMHAMUKA W  KBAHTOBOM  (PU3UKHU:
ANIEKTpUYEcKasi TMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHuTHOE JEUCTBUSA TOKa, B3aUMOJICVICTBUE MAarHuTOB,
ANEKTPOMATrHUTHAS WHAYKIOHS, JEHCTBHE MArHUTHOTO TOJS Ha
MPOBOAHUK C TOKOM U ABWXKYUIMICS 3apsl, 3JEKTPOMarHUTHbHIE
KojeOaHus W BOJIHBI, MPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeETa,
OTpaXEHHE,  NpeloMiIeHHe, uHTepdepeHuus, audpakuus U
MOJIIpU3allvsl CBETa, AMCIEPCUsT cBeTa, (OoTOoAIeKTpudecKuil dhdexT
(botoapdexr), cBeTOBOEC maBIEHWE, BO3HUKHOBEHUE JIMHEHYATOTO
CIeKTpa aToMa BOJIOpPOAA, €CTECTBEHHas U  HMCKYCCTBEHHas

PaaOaKTUBHOCTD

11.4

OnuceiBaTh  M3yY€HHBIC CBOICTBa  BelIeCTBA  (AJIEKTPHUYECKUE,
MarHuTHBIE, ONTUYECKUE, IEKTPUUECKYIO MPOBOJAUMOCTD Pa3IMUHBIX
Cpea) ™ DJIEKTPOMAarHWTHBIC SIBIEHUS (IIPOIECCHI), HCIOIB3YS
¢busnyeckue  BENMUYMHBL  DJIEKTPUUYECKMH  3apsa, Ccuila  TOKa,
AJIEKTPUUYECKOE  HANpPSDKEHHE,  AJIEKTPHUECKOE  COMPOTHUBIICHHE,
pasHocTh moteHuuanoB, D/IC, pabora Toka, MHIYKIMS MarHUTHOTO
nons, cunma Awmmepa, cwia JlopeHna, WHIYKTHBHOCTb KAaTyILKH,
SHEPIus IEKTPUUECKOr0 W MArHUTHOIO IOJEH, MEepuoj M 4YacToTa
KosiebaHui B KoseOaTeIbHOM KOHTYpE, 3apsia U CHla TOKa B Mpolecce
FapMOHUYECKHUX ANEKTPOMAarHUTHBIX KoJIeOaHuH, dokycHoe
paccTosiHHE M ONTHYECKas CUja JIMH3bI; IPU ONUCAaHWM IPABUIBHO
TPAKTOBaThb (PU3MYECKUH CMBICI HCIOJIb3YEMBIX BEIUYMH, MX
00O3HAYeHHUsT W €IUHHIbI;, YKa3blBaThb (OPMYJIbI, CBSI3BIBAIOLIHE

JaHHYIO (PU3HYECKYIO BETMUMHY C IPYTHMMHU BEIIMUMHAMHU




11.5

OnuceiBaTh N3y4EHHBbIE KBAaHTOBBIE SIBJIEHUS U IIPOLIECCHI, UCTIOIb3YS
¢u3znuecKkne BEIMYMHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJH, JJIMHA
BOJHBI W 4YacTOTa CBETa, SHEPrus M HUMOyJIbCc (OTOHA, MEpUOL
nojaypacnaia, SHEpPrus CBSI3M AaTOMHBIX sA€p; IpPU ONUCAHUU
MPAaBHIIBHO TPAKTOBATh (PM3MUYECKUIN CMBICI HCIIOIb3yEeMbIX BEIHYUH,
ux 0003HAYCHHUS W EIUHUIIBI; YKa3bIBaTh (YOPMYIIbI, CBSA3BIBAIOIINE
JaHHYI0 (U3UYECKYIO0 BETUYMHY C IPYTUMU BEIMUYUHAMHU, BHIYUCIIATD

3Ha4YeHHUE (PU3NYECKON BETUUHHBI

11.6

AHnanu3upoBaTh (U3MYECKHE MPOLECChl M  SBICHUS, HCIONb3YS
¢busznyeckre 3aKOHBI M NOpUHUUIOBL:  3akoH Owma, 3aKOHBI
IIOCJIEZI0BATENBHOTO M MAPAJUIENBHOIO COEAUHEHMSI ITPOBOJHMKOB,
3aKkoH [[xoynsa — Jlenua, 3aKOH 3J€KTPOMarHUTHONM WHAYKLUH, 3aKOH
MPSIMOJIMHENHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHbl ~ TPEJIOMJIEHUS  CBETa, ypaBHEHHE  OWHINTEHHA IS
dotorddekra, 3aKOH COXpPAaHEHHS DJHEPTrUU, 3aKOH COXpaHEHUs
MMIIyJIbCA, 3aKOH COXPAHEHMS JIIEKTPUUYECKOrO 3apsia, 3aKOH
COXpaHEHUsI  MaccoBOro uucia, nocryiatel  bopa, 3akoH
PaaMOAaKTUBHOIO paclajna; 0Opu ATOM pa3iaudaTb CJIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAXKEHUE U YCIIOBHS

(TpaHuIlBE, 007IACTH) TPUMEHUMOCTH

11.7

OHpe,Z[e.H}ITB HaIlpaBJICHUC BCKTOpa HWHAYKIHU MArHUTHOTO IIOJIA

MPOBOJHUKA C TOKOM, CHJIBI AMmiepa v cuibl JlopeHna

11.8

CTpOI/ITI: n  OIIMUCHIBATH I/I306pa)K€HI/I€, co3aaBacMo€  IMIIOCKHM

3€pKajioM, TOHKOW JIMH301

11.9

BBIMOTHATE SKCIEPUMEHTSHI 110 HCCIICAOBAHNIO (GU3NYECKUX SBICHUH U
IPOIIECCOB C MCIIOJIB30BAHNEM TPSAMBIX M KOCBEHHBIX MU3MEPEHHH; MU
3ToM (GopMyIHpOBaTh NpodiaeMy (3a7ady) M THUNOTE3y Y4eOHOTo
SKCHEPUMEHTa,  COOMpaThb  YCTaHOBKY M3  HPEAJIOKEHHOTO

000py10BaHUsl, IPOBOJUTH OMBIT U (POPMYIHUPOBATH BHIBOBI

11.10

OcymiecTBIATh TpsIMbIE W KOCBEHHBIC U3MEpPEHHs] (PU3UIECKUX
BEJIMYMH; MPHU 3TOM BBIOMPATh ONTHMAJbHBIA CHOCOO H3MEpEeHUs M

HCIIOJIB30BaTh U3BECTHBIC METOAbI OLICHKHN l'IOl"peH_IHOCTeI\/'I I/ISMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH C UCIOJIb30BAHUEM
NpsIMBIX ~ M3MEPEHUH; IpU OTOM KOHCTPYUPOBAThb YCTAHOBKY,
(buKcUpoBaTh pe3yNbTaThl MOJYYCHHON 3aBUCUMOCTH (U3NUYECKUX
BEJIMYMH B BUJE TaOIMIl U TPaQUKOB, J1e1aTh BEIBOJBI 110 PE3yIbTaTaM

ncciaca0oBaHus

11.12

CoOmtomate mpaBmia 0Oe30macHOro TpyJda TpU  TMPOBEICHUH




UCCIICIOBAaHUH B paMKax Yy4YeOHOro »HKCIepUMEHTa, Yy4eOHO-
UCCIEA0BaTENbCKON U IPOEKTHOM AEATEIbHOCTH C MCIOJIb30BAaHUEM

M3MEPUTEIBHBIX YCTPONUCTB U J1a00PaTOPHOTO 000pYI0BAHUS

11.13

Pemate pacuéTHble 3aa4M ¢ SIBHO 3aaHHOM (DPU3MUYECKON MOJIENbIO,
UCHONb3ysd (U3NYECKUE 3aKOHbl M TNPUHIMIIBI, HA OCHOBE aHaIM3a
yCIOBMSI  3aJa4d  BbIOMpaThb  (PU3UYECKYI0 MOJENb, BBIICIATh
¢usnyeckre BETMUUHBI U (HOPMYIIbI, HEOOXOIUMBIE Il €€ peIeHHs,
MPOBOJIUTH PACUYETHI U OLCHUBATH PEATbHOCTD IOJIYYEHHOTO 3HAYCHUS

(hU3UIECKON BETMYUHBI

11.14

Pemarr ~ kauecTBeHHBIE  3aJauu: BBICTpauBaTh  JIOTMYECKU
HEMPOTUBOPEUNBYIO LIETIOUKY PACCYKICHHUI C OMOpON Ha U3y4EHHBIE

3aKOHBI, 3aKOHOMCPHOCTU U (1)I/I3I/I‘IGCKI/I€ SABJICHUA

11.15

Hcnonp3oBaTe MNpH  pelIeHMM Yy4eOHBIX 3aJad  COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJIOTUU ISl TIOMCKA, CTPYKTYPHUPOBAHUSA,
MHTEPOpPETAllMd M MPEACTaBICHUS Y4eOHOM W Hay4HO-TOMYJISIPHOM
uHpOpMalUY, TOIYYEHHON M3 Pa3IMYHBIX MCTOYHUKOB; KPUTHUYECKH

aHAJIM3UPOBATh MOJTy4YaeMyto HH(OpMALIHIO

11.16

OOBSCHATh MPUHIUIBI ACHCTBHUS MAaIIUH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3nu4arTh YCIOBHS WX O€30MacHOr0 HMCIOJb30BaHUS B

HOBCEIHEBHOU KU3HU

11.17

[TpuBOAMTH TpPUMEpPBI BKJIAga POCCUHCKUX MU 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHit

11.18

Hcnonp30BaTh TEOpETUYECKHE 3HAHUA MO (PU3UKE B IMOBCETHEBHOMN
KU3HH 111 oOecrieueHrs 6€30macHOCTH P OOpaIieH!H ¢ MpuOopaMu
U TEXHUYECKUMHU YCTPOWCTBAMH, JMJII COXpPaHEHHs] 3I0pPOBbsl H

COOJIIOICHHSI HOPM 3KOJIOTHUYECKOT0 TIOBEACHHUS B OKpY KaloIIel cpesie

11.19

PaGotath B Tpynme ¢ BBIIOJIHEHHEM DPA3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboTy  TPYIIBI,  pPAlHOHAIBHO  PACHPEIENATh
O0sI3aHHOCTM M IUIAHUPOBaTh JIEATENBHOCTh B  HECTAHAAPTHBIX
CUTyalUsX, aJCKBATHO OLEHMBATb BKJIAJ KaXKIOro0 M3 Y4YaCTHUKOB

IPYIIIBI B PELICHUE pacCMaTpUBaeMOi MPOOIeMBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon
paznena

Koxa npoBepsiemoro
3jJIeMeHTAa

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

OU3NKA 1 METOJIBI HAYYHOI'O I[TIO3HAHU A

1.1

@uszuka — Hayka o mnpupoae. Hayunsle
METOJIbI ITO3HAHUS OKpYyXkKaromero Mupa. Pons
JKCIIEPUMEHTa M  TEOPUU B  IIPOLECCE

MO3HAHUS MPUPOBL. DKCIIEPUMEHT B (PU3UKE

1.2

MopenupoBanue (GU3HUECKUX SBICHUUA |
nporeccoB. Hayunsie runore3sl. @usnueckue
3aKOHbl U TeOopuH. ['paHHLIBI TPUMEHUMOCTH
buznUeCcCKux 3aKOHOB. [Ipunuun
coorBeTcTBUs. Poiab u Mecto ¢Qusuku B
dbopMupoBaHUH COBPEMEHHOM HAay4YHOH
KapTHHBI MUpa, B MIPaKTUYECKON

eITeIbHOCTH JII0ICH

MEXAHUKA

#HPariKMHEMATHUKA

2.1.1

Mexanuueckoe aBrxeHue. OTHOCUTEILHOCTD
MeXaHnyeckoro aBrmxeHusa. Cucrema oTrcuéra.

TpaekTopust

2.1

[lepemenienue, CKOpOCTh (CpedHsss CKOPOCTH,
MTHOBEHHAass  CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHOM TOYKH, UX TMPOEKIUH Ha OCH
CUCTEMBI KOOpJMHAT. Cnoxenue

MEPEMEIICHUIN U CIIOKEHUE CKOPOCTEM

PaBHOMEpHOE U PaBHOYCKOPEHHOE
IIPSMOJIMHEMHOE JIBWKECHUE. I'padpuxu
3aBHCHUMOCTH KOOpJMHAT, CKOPOCTH,
YCKOpEHUs, Iy TH u [IEPEMEILICHUS

MaTepuaIbHOU TOUKHU OT BpEMEHU




CBobOoaHoe mazieHne. Y CKopeHrue CBOOOHOTO

majeHust

KpuBonuneiinoe nBuxenue. PaBHOMepHOe
ABHNKCHUC MaTepHaHBHOﬁ TOYKHN 10
OKPYKHOCTH. YTJIOBAasi CKOPOCTh, JIMHEHas
CKOPOCTb. Ilepuon U 4yacToTa.

LleHTpOCTpPEMUTENEHOE YCKOPEHUE

TexHnuueckue YCTpOMCTBA: CIIUJIOMETP,
ABUKCHUC CHApPAAOB, HLCIHBIC W PCMCHHBLIC

nepe1avyn

[IpakTrueckue paboTHL. Nsmepenne
MTHOBEHHOM CKOPOCTH. Hccnenosanue
COOTHOUIEHUSI MEXKIYy IyTSAMH, NPOIJIECHHBIMA
TEIOM  3a  TOCJIEOBaTEIbHbIE  paBHbIE
MIPOMEXYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JBH)KEHUN C HA4YaJbHOM CKOPOCTBIO, PaBHOM
Hy10. 3ydeHue ABUKEHHS IIapuKa B BSI3KOM
KUIKOCTU.  V3ydyeHwe  JBUIKEHUS  Telna,

OpOIIEHHOTO TOPU30HTAIBHO

2.2

##HPart## TMHAMUKA

2.2.1

[TpuaIMn OTHOCHUTEJIBHOCTHU T'anunes.
[TepBriii 3akoH HproroHa. HMHepunaibHbIE

CHUCTEMBI OTCUETA

222

Macca tena. Cuna. IlpuHnun cynepno3uuuu

CHUll

223

Bropoii 3akon HproTOoHa 151 MartepuaibHOM
TOYKM B HWHEpPUUAIBHOM cucteMe oTcuéra
(UCO). Tperuii 3akon HplooToHa mia

MaTCpHUAJIbHBIX TOUCK

22.4

3aKoH BCeMHUPHOro TAroTreHus. Cumna TSKECTH.

[TepBast kocmuyeckasi ckopocTb. Bec Tena

225

Cuia ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuia TpeHHUS
CKOJIBKEHUS M  CWJIa TPEHUs  IOKOS.

Koaddunment tpenus. Cuna conmpoTUBICHUS




IIpH ABUKCHUU TECJIa B ) KUAKOCTH HUJIA I'a3C

2.2.7

HOCTyHaTeHBHOG " BpaIlaTCJIbHOC ABUKCHUC

a0COJIIOTHO TBEPAOTO TEJa

2238

MOMEHT CHJIbI OTHOCUTEIBHO OCH BpALICHMS.
[Inedo cunbl. YcioBus paBHOBECUs TBEPAOIO
tena B UCO

229

TexHuueckne  yCTpOWCTBA:  MOMAIIUITHUKH,

ABHUIKCHUC UCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[IpakTuyeckue paboTel. M3yueHune ABMKEHUS
Opycka 10 HaKJIOHHOM IJIOCKOCTH IOJ]
JIEUCTBUEM HECKOJNBKUX cuil. HMccienoBaHue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HHUKAIOIIUX
B jaepopMUpyeMOil TpPYXKHHE U PE3MHOBOM
oOpa3iie, OT BEIMYMHBI WX JAedopmarum.
HccnenoBanue ycinoBuii paBHOBECHS TBEPIOTO

TCJIa, UMCIOIICTO OCh BpalllCHUA

23

###Pari##3AKOHDBI COXPAHEHNA B MEXAHUKE

NMnynec MaTepUanbHOM TOYKH, CHCTEMBI

2.3.1 MaTepHaIbHBIX TO4YeK. MMIyabCc CuHIbl U
M3MEHEHUE UMITyJIbCca Tela
539 3akoH coxpaHeHuss wummyinabca B HCO.
o PeakTuBHOE IBUXKECHUE
233 PaboTa crtbt
234 MonHoOCTh CHIIBI
535 Kunernueckast s3Heprus MaTepraibHOM TOUKH.
o TeopeMa 0 KHUHETUYECKOUN SHEPTUH
[TorenmmansHast sHeprus. [loTeHnumanbHas
)36 SHEPTUs yIpyro nedopMUPOBAHHOM
o npyxunbl. [loTeHuuanbHas sSHeprus Tena
BOJIM3U TIOBEPXHOCTH 3eMIIH
[loTeHumanbHble ¥ HEMOTEHIMATbHBIC CHIIBI.
537 CBsi3b  paboThl HEMOTEHLUMAJIBHBIX CHUJ C

U3MCHCHUCM MEXaHHU4YECKOM OHCPIruun

CUCTEMBI TECII. 3akoH COXpaHCHUA




MEXaHUYECKOHN YHEPruun

2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHUS
939 TexHudeckue yCTpPOWCTBA: IBUIKEHUE PAaKET,
o BOJOMET, KOIIEp, NPY>KUHHBIN TACTOJIET
[Ipaktnueckue pabotTel. HM3ydeHwe CBs3H
53,10 CKOpPOCTEH Tel IIpU HEyIpyrom yzape.

UccnenoBanue CBs3M  pabOTBI  CHUJIBI €

U3MEHEHHEM MEXaHUYeCKO SHCPTrUHU TCJIa

MOJIEKYJISAPHAS ©®U3NKA 1 TEPMOAMHAMUKA

3.1

###Par###OCHOBBI MOJIEKVJIIPHO-KMHETUYECKOM TEOPUU

3.1.1

OcHoBHBIE MOJIOXKEHUS MOJIEKYJISIPHO-
KUHETHUYECKON TEOPUH. bpoyHoBckoe
newkenue. [uddysusa. Xapakrep ABUKEHUS U

B38.HMO[[€I>'ICTBI/I$I HacCTull BEIICCTBa

Mogenu cTpoeHusT Ta30B, KUIKOCTEH U
TBEPABIX Tel U  OOBSCHEHUE  CBOMCTB

BEIIIECTBA HAa OCHOBE ITUX MOJENIEH

Macca wmonekyn. KonmdecTBo —BerecTsa.

[TocrosaHas ABoraapo

TemnoBoe paBHOBecwe. Temmeparypa u €€

n3mepenue. [llkana remneparyp Lienscus

Mopens  uaeadbHOrO  rasa. OcHoBHOE
ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKOU

TCOpHUH NACAIIBHOT'O ra3a

3.1.6

AOcoiroTHasl TeMIiepaTypa Kak Mepa CpeIHen
KHUHETUYECKOU OHCPIHUU TCIJIOBOT'O ABUKCHUSA

yactuil raza. [lIkana temneparyp KensBuna

VpaBuenue Kimanelipona — MeHneneesa.

3akoH JlanmbToHA

l"azoBbIe 3ak0HBI. M301mpoLECCHl B U€aIbHOM
ra3e ¢ MOCTOSHHBIM KOJMYECTBOM BEIECTBA:

u30TEpMa, U30X0pa, n300apa

Texnuueckue YCTPOWCTBA: TEPMOMET,

OapomeTp




3.1.10

[Ipaktuyeckne paboTel. M3mepeHue Macchbl
BO3/yXa B KjJacCHOM komHare. MccnenoBanue
3aBHCHUMOCTH MEXJly TapaMeTpaMH COCTOSIHUS

pa3pex)eHHOTO ra3a

32

OCHOBbI TEPMOJINHAMMKNA

3.2.1

TepMoauHamuyeckass cucrtema. BHyTpeHHssS
OHCPTHUA TepMO,Z[I/IHaMI/I‘IeCKOI\/'I CUCTEMBI U

CIIOCOOBI €€ N3MEHEHUS

322

KonnuecTBo TemnoTer u paboTta. BHyTpeHHss

OHCPTHUA OAHOATOMHOI'O UACAJIBHOTO Ira3a

323

Bunel Temtonepenauu: TEmIONpPOBOIHOCTb,
KOHBEKIIUS, M3IydyeHHe. TertoéMKOCTh Tena.
VYnenbHas TEIUIOEMKOCTL BelllecTBa. Pacuér

KOJIMYCCTBA TCIIJIOTHI IIPU TCTIJIOTICPEaauC

324

IlepBbiit 3aK0H TepmoauHaMuKU. [IpuMeHenue
IIEPBOTO 3aKOHa  TEPMOJWHAMUKH K
u3onpoueccam. I'paduueckas UHTEpIIpeTAUL

paboTHI Ta3a

3.2.5

TemoBble MamuHbl. [IpuHUIUNBL EUCTBUS
TerIoBbIX MamuH. [IpeoOpa3oBanus SHEPrun
B TemwioBbiX MammHax. Koaddumuent
mone3sHoro  geiicrBus  (mamee —  KIIJI)

termoBoit mamuHbl. [{ukn Kapuo u ero KITJ]

3.2.6

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTs  mporieccoB B MPHUPOJIE.
Tenmnosrie JIBUTATEN. DKOJIOTHYECKHE

POOIEMBI TETUIOHEPTETUKU

3.2.7

Texnuueckue YCTpOMCTBA: JBUTaTelb
BHYTPEHHETO CTOpaHus, OBITOBOM

XOJIOAUJIbHUK, KOHAUITHUOHCD

3.2.8

[IpakTrueckue padbotel. MI3Mepenue yaenpHOM

TEIUIOEMKOCTH

33

###Par####AI'PEI’ATHBIE COCTOAHUA BELIECBA. ®A30BBIE

ITEPEXO/IbI




3.3.1

[TapooOpazoBanue u koHxeHcanys. Vcnapenue
" KUTICHHE. VY nenbHast TEII0Ta
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPATYPhI

KUIICHHUA OT JaBJICHUA

332

AOcCoNIOTHAE ¥ OTHOCHTEIBHAS BIIAXKHOCTh

BO3ayxa. HacelenHslil map

333

Teépmoe  Teno. Kpucrannnueckue 51
amopdHbIe Tenma. AHH30TPONHS  CBOMCTB
KPUCTAJLJIOB. Kunkue KPUCTaJUIBI.

CoBpeMeHHbIE MaTepHUAIIbI

334

[InaBnenne u Kpuctauzauus. Y aenbHas

teriora TiaBneHus. Cyomumarus

335

YpaBHEHHE TEIIOBOTO OamaHca

3.3.6

TexHuueckne YCTpOWCTBA: THUTPOMETP H
MCUXpomMeTp, KaJIOpuUMETp, TEXHOJIOTUHU
MOJIy4E€HUS COBPEMEHHBIX MAaT€pHalIOB, B TOM

YHUCJIC HAHOMATCPpHUAJIOB, 1 HAHOTCXHOJIOTUU

3.3.7

IIpakTnueckue paboThI. H3mepeHue

BJIQXKHOCTH BO31yXa

SJIEKTPOAMHAMUKA

4.1

###Par##OJIEKTPOCTATHUKA

4.1.1

DnekTpu3anus Tejl. DJIeKTpudeckui 3apsia. JIBa

BU A SJICKTPUYCCKHUX 3apsi10B

[TpoBoaHMKH, JTUDJICKTPUKH it

IIOJIYyIIPOBOJHUKHU

413

3akoH COXPAaHCHUSA JICKTPUICCKOI'O 3apdaa

4.14

B3aumopeiictue 3apsinoB. 3akoH Kynona

DneKTpuuecKoe mnoJie. Hanpsxéanocts
AIEKTPUYECKOTO OJIA. [TpuHnMn
cynepno3uiuu.  JIuHUM ~ HanpsHKEHHOCTH

SJICKTPHUYCCKOI'O I10JIA

PaGora cwmim  ANEKTPOCTATUYECKOTO  TOJIS.

Ilorenuuan. Pa3HoCTh MOTEHIINAIIOB

HpOBO,I[HI/IKI/I U JUSJICKTPUKU B IMOCTOSAHHOM




SJICKTPUYCCKOM II0JIC. I[HBJIGKTpH‘-I@CKaH

IIPOHUIIAEMOCTh
DIIEKTPOEMKOCTb. Konaencarop.
4.1.8 ONEeKTPOEMKOCTh IIOCKOIO  KOHJIEHCATOpa.
OHeprus 3apsHKEHHOTO KOHACHCATOpa
TexHuueckne  yCTpPOMCTBA:  AJIEKTPOCKOT,
419 NIEKTPOMETP, DJIEKTPOCTATUYECKAs] 3alUTa,
o 3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYWHBIN IIPUHTED
41,10 IIpakTnueckue paboThI. N3mepenue

AIIEKTPOEMKOCTH KOHJICHCATOPA

4.2

H#Par###TIOCTOSHHBIN DJIEKTPUYECKHUM TOK. TOKU B

PA3JIMYHBLIX CPEJAX

VcaoBus CymI€CTBOBAaHUA IIOCTOSIHHOI'O

4.2.1 ANeKTpuyecKoro Toka. Mcrounuku toka. Cuna
ToKa. [TocTOsTHHBIN TOK
422 Hanpsioxenune. 3akon OMa 1151 ydacTka Henu
Y DJIEKTPUYECKOE COMPOTUBJICHUE. Y IETBbHOE
o COMPOTHUBIICHUE BEILIECTBA
454 [TocnenoBarensHoe, napajieJbHOe,
o CMeIlIaHHOE COeMHEHNE TPOBOHHUKOB
Pabota anekTpudeckoro Toka. 3akoH Jkoyist
4.2.5
— Jlenua
4.2.6 MOUIHOCTB 3JIEKTPUYECKOTO TOKA
anekTpoaBwkymas cuna (manee — JJC) wu
427 BHYTPEHHEE CONPOTUBIICHHE HUCTOYHUKA TOKA.
o 3akon Oma s TOJMHOW  (3aMKHYTOM)
anekTpudeckoit nenu. Kopotkoe 3ambikaHue
DneKTpoHHas MIPOBOIMMOCTD TBEPIBIX
428 METAJJIOB.  3aBUCUMOCTb  COIPOTUBJICHHS
o METaJJIOB oT TEeMIIepaTypBhl.
CBepXnpoBOAMMOCTh
Y DJIeKTpUYECKMd TOK B Bakyyme. (CBoiicTBa

JJIEKTPOHHBIX IIyYKOB




4.2.10

[TonmynpoBoanuku. CoOCTBEHHAs! M IPUMECHAs
MPOBOJMMOCTh MOJIYIPOBOAHUKOB. CBOMCTBa

p-n nepexona. [TomynpoBogHUKOBBEIE TPUOOPHI

4.2.11

DNEeKTpUYECKUI  TOK B DJIEKTPOJUTAX.
DNeKTpOoMTHYECKas IUCCOLAIINSL.

OneKTpoan3

4.2.12

DNEeKTPpUYECKUl TOK B rasax.
CaMOCTOSTEIbHEIM W HECAMOCTOSTEIbHBIN
paspsan. Paznuunble TUIBI CaMOCTOSITEIHLHOTO

pazpsaa. Monnus. [1nazma

4.2.13

TexHnuueckue YCTpOMCTBA: aMIiepmeTp,
BOJIBTMCTD, peocTar, NCTOYHHUKU TOKa,
AJIEKTpOHarpeBaTebHbIe npuOopHI,
3JIEKTPOOCBETUTENILHBIE TPUOOPHI, TEPMOMETP
COIPOTUBIICHUS, BaKyyMHBII MO/,
TEPMUCTOPBI u (bOoTOpE3UCTOPHI,

MTOJTYTIPOBOTHUKOBBIN THOJ, TalbBaHUKA

4.2.14

IIpaxkTrueckue paboThI. N3yuenue
CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne 3JIC HUCTOYHMKA TOKa M €TO
BHYTpPEHHEro comnportusieHus. HaOmronenue

3JIEKTPONIH3a

11 KJTACC

Kon Koanposepsiemoro
pasiena 3JIeMEeHTA

IIpoBepsiemble 371eMeHTHI COAEPKAHNS

4

SJIEKTPOAMHAMUKA

##HHPari#M AT HUTHOE I1OJIE. DJIEKTPOMAT'HUTHA A MH/YKINA

43.1

IlocTtosHHEIE Mar"uThel. B3aumopaeiicTBue

IIOCTOSAHHBIX MAarHuTOB

4.3

4.3.2

MaruuTtHOoe mone. BekTop MarHuTHOU
uHaykuud.  [lpuHnun — cyneprno3uiuu.
Jluanm marauTHOM wuHAYKuuMu. Kaptuna

JIMHUM  MAarHuTHOM  WHAYKUMH  TOJIS




IIOCTOSAHHBIX MAarHuTOB

MarsnutHoe 10JIE NPOBOAHUKA C TOKOM.
KapTuna nuHUI 107 JIMHHOTO TPSIMOIO

MNPpOBOAHHMKA W 3aMKHYTOI'O KOJbLCBOI'O

433 IIPOBOJIHUKA, KATYIIKH C TOKOM. OIBIT
Opcrena. BzaumoaeiicTBue NpoBOAHUKOB C
TOKOM
434 Cuita AMriepa, €€ MOyJIb M HalPaBIICHHUE
Cuna JlopeHiia, €€ MOyJib U HAalpaBJICHUE.
JIBr>keHue  3apsDKEHHOM — 4acTULBI B
4.3:5 OJTHOPOJHOM MAarHMTHOM mone. Pa6ota
cuibl JlopeHna
436 SIBIIEHUE DNEKTPOMAarHUTHON UHIYKLIIHHA
437 [ToTok BeKTOpa MarHUTHOM MHIYKITUU
OJIC nHaykuu. 3aKOH 3JIEKTPOMArHUuTHOU
4.3.8 nHaykuun Gapanes
BuxpeBoe »snextpuueckoe mnone. IC
WHIYKIUA B TIPOBOJIHUKE, JIBHKYIIEMCS
439 MOCTYNAaTeJIbHO B OJHOPOJAHOM MarHUTHOM
oJjie
4.3.10 [IpaBuio Jlenna
NHAyKTUBHOCTH. SIBI€HUE CaMOMHAYKIIUH.
4311 O/1C camouHayKIIMMu
DHeprusi MarHUTHOTO TIOJNS KAaTyIIKH C
43.12
TOKOM
4.3.13 DJIEeKTPOMAarHUTHOE TOJIe
TexHuyeckne  yCTpOMCTBA:  IOCTOSIHHBIE
MAarHHUTEI, AJIEKTPOMATrHUTHI,
43.14
AJIEKTPOABUTaATEb, YCKOPHUTEHN
AJIEMEHTAPHBIX YaCTHUIl, MHAYKIIMOHHAS TT€Yb
[IpakTrueckue paboTHI. N3ydenue
4315 MarHUTHOTO TMOJsi KaTyIIKd C TOKOM.

Uccnenosanne aOelCTBUS  ITOCTOSHHOIO

Mar"HurTa Ha paMKy ¢ TokoMm. MccnenoBanue




SABJICHUA BHGKTpOMaFHI/ITHOfI HHAYKOWUN

KOJIEBAHUMA 1 BOJIHBI

5.1

##HHPar#MEX AHUYECKUE 1 OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

Konebarenprast cucrema. CBoOOmHBIE
koneOanus. [apMoHnueckue KoneOaHwUs.
[lepron, wactora, ammumtyga u dasa

KoJIeOaHui

[IpyxuHHbII MasTHUK. MaTemMaTuuecKuii

MasiTHHUK

VYpaBHEHHE TapMOHUYECKHX KOJICOaHMI.
Kunematunueckoe u JTUHAMUYECKOE

OITMCaHKE KO0JIe0aTEILHOTO JABHKCHU S

[IpeBpatienue SHEpPruu npu
rapMOHUYECKUX  KOJeOaHHSX. Cas3pb
aAMILTUATY b KoJIeOaHui HCXOIHOU
BEJIMYMHBI C aMIUIMTyJaMHU KojieOaHuil eé

CKOpPOCTH M YCKOPECHHS

Konebatenpubiii  koHTYp.  CBOOOIHBIE
SJICKTPOMArHMTHBIC KOHGGaHI/ISI B
UACaTbHOM  KOJICOATEIBHOM  KOHTYpe.
Amnanorus MCKOAY MCEXaHUYCCKUMHU )41
AJIEKTPOMArHUTHBIMH KOJICOAHHSIMU.

®opmyna Tomcona

3aKkoH COXPAaHCHUA DHCPIrUr B HACAJIBHOM

KoJieOaTeIbHOM KOHTYPE

BoinyxeHHBIE MEXaHUYECKUE KoieOaHusl.
Pe3onanc. Pe3onancnas KpHBasl.
BbIHy)KI[GHHBI@ SJICKTPOMArHuTHBIC

KOJICOaHU.

[lepemennbiii  TOK.  CHHYCOWJAIbHBINA

[IEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOTO TOKa.
AMIUTMTYHOE W JEHUCTBYIOLIEE 3HAYEHUE

CHJIbI TOKA U HAITPAKCHUSA




5.1.10

Tpanchopmarop. [IpousBoacTBo, nepempaya
U MOTpeOieHne >JIeKTPUUECKON SHEpruu.
DKOJIOTUYECKUE PUCKU MPU MPOU3BOJCTBE
AJIEKTPUYECKON SHEPIrUU. Kynberypa
HUCITOJIB30BaHUA SJICKTPOSHCPTHUUN B

MOBCEIHEBHOMN KU3HU

5.1.11

Texnuveckne ycTpoicTBa: cercMmorpad,
AJIEKTPUYECKHUI 3BOHOK, JINHUHA

aJIeKTpoIepeaayd

5.1.12

[Ipaktnueckue pabotel. lccnemoBanme
3aBUCUMOCTH TEpUOJIa MAJIbIX KoyeOaHun
rpy3a Ha HUTH OT JUIMHBI HUTH U MAacchl
rpy3a. MccnenoBanue nepeMEHHOTO TOKa B
LeNu U3 TOCJIeI0BaTEIbHO COEIUHEHHBIX

KOHJIEHCATOPa, KaTyIlIKH U PE3UCTOpa

5.2

#HHPart#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

Mexanuueckue BOJIHBI, yCIIOBUS
pacnpoctpanenus. Ilepuon. CkopocThb
pacnpocTpaHeHUSI W JJUHA  BOJIHBL.

HonepeqHHe " OpOJO0JIbHBIC BOJIHBI

522

#H#HPar#t# Nutepdepenuus u audpaxius

MEXaHUYCCKHUX BOJIH

523

3Byk. CKOpoCTh 3ByKa. I pOMKOCTB 3ByKa.

Bricora Tona. TemOp 3ByKa

524

ONEKTPOMarHUTHHIE  BOJHBL. Y CIIOBHS
U3JIy4E€HUs  DJIEKTPOMArHUTHBIX  BOJIH.
B3anmuas opueHranus Bextopos E, B n v

B AJIEKTPOMAarHUTHOM BOJIHE B BaKyyMe

525

CpoiicTBa  DJIGKTPOMAarHWTHBIX  BOJIH:
OTpaXXCHUC, MPCIOMIICHUC, MNOJApU3aluAd,
mudpakaus, uHtephepeHiusa. CKOpPOCTh

QJICKTPOMArHUTHBIX BOJIH

5.2.6

[IIxana AJIEKTPOMATrHUTHBIX BOJIH.
HpI/IMeHGHI/Ie SJICKTPOMAaruuTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

HpI/IHI_[I/IHBI paI[I/IOCBH3I/I U TCIICBUICHUS.
Pagnomoxarus. DJIEKTPOMarHuTHOE

3arpsiI3HEHUE OKPYIKaIOLIEN Cpebl

528

TexHudeckue yCTPOMCTBA: MY3BIKAJIbHBIC
UHCTPYMEHTBHI, yJIBTpPa3ByKOBas
NUAarHOCTHKAa B TEXHUKE W MEIULMHE,
pamap,  paguMONPUEMHUK,  TEIEBU30D,

anTeHHa, Tenedon, CBU-neyp

53

#HHPar##HH#HOIITUKA

5.3.1

[IpssMosIMHEHOE PAcCIpOCTPAHEHUE CBETA

B OJIHOPOJIHOM cpene. JIyu cBeTa

532

OtpaxxeHune cBeTa. 3aKOHBI OTPAKECHUS
ceta. [loctpoenne M300pakeHuii B THIOCKOM

3epKajie

533

Ilpenomnenne cBera. 3aKkOHBI IPETOMIICHUS
CcBeTa. AGCOMIOTHBIN HoKa3areJb

MMpCIOMIICHUSA

534

Iomxoe BHYTPEHHEE OTpaKEHUE.
[IpenenbHblid yroyl MOJHOIO BHYTPEHHETrO

OTpaXKEHUS

535

Hucnepcust cBera. CHOXHBIM  COCTaB

Ocnoro ceera. LlBer

53.6

Cobuparonue U pacceuBarolIMe JIMH3bL.
Tonkasa nuH3a. POKYCHOE pPaCCTOSIHUE U
ONTHYECKass  CWiIa  TOHKOM  JIMH3BI.
[Toctpoenne n300pakeHn B COOMPAIOIIIX
U pacceMBalIIUX JuH3ax. Dopmyna
TOHKOW JWH3BL. YBEJIWYEHHE, JaBacMoe

JIMH30U

5.3.7

IIpenensl NpUMEHUMOCTH I'€OMETPUIECKOU

OIITUKH

53.8

HNutepdepennius  cBera.  KorepeHTHBIC
MCTOYHHUKH. YcnoBus HaOJIIOICHUS
MaKCHMYyMOB u MUHUMYMOB B

UHTep(PEPEHIIMOHHONW KapTHHE OT JBYX




CI/IH(ba3HBIX KOTCPCHTHBIX UCTOYHHUKOB

Hudpakmus  ceera.  Judpakumuonnas

pemérka. YcimoBue HaOMIONECHUS TJIABHBIX

5.3.9 MaKCUMYyMOB npu MageHuu
MOHOXpPOMaTHYECKOTO cBeTa Ha
T(QPaKIUOHHYIO PEIETKY
5.3.10 [Monsipuzanus ceera
TexHudeckue yCTpOMCTBA: OYKH, JyIia,
doToanmapar, NPOEKLIMOHHBIA ammapar,
5.3.11 MHKPOCKOIL, TEJIECKOTI, BOJIOKOHHAs
OITHKA, I paKMoOHHas pemeérka,
TIOJISIPOU T
[TpakTnueckre  pabOTHL Wsmepenne
5310 nokasatenst npenomsienus. VMccnenoBanue

CBOMCTB  W300pakeHWMH B  JIMH3aX.

Habntonenue nucnepcuu cBeta

BJIEMEHTAI CITIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHunel OPUMEHMMOCTH KJIACCHUECKOMN
MEXaHUKH. [TocTynatel TEOPUH
OTHOCHUTENIBHOCTH: MHBAapUaHTHOCTh
MOAYJsl CKOPOCTH CBE€Ta B BaKyyMe,

MIPUHIUIT OTHOCUTENbHOCTH DUHILITEHHA

6.2

OTHOCHUTEILHOCTD OJIHOBPEMEHHOCTH.
3amemyieHMe BpPEMEHM W COKpAIlCHHE

JUTAHBI

6.3

DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIBI

6.4

CBsA3p Macchl C JPHEPrHEHd U MMITYJIHCOM
CBOOOJHOW YacTHULbl. OHEpPrus MOKOs

CBOOOIHOI YaCTUIIBI

KBAHTOBA ®U3UKA

7.1

###Par### I JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonbl. Popmyia [TnaHka cBsI3M SHEPrUU
doroHa ¢ ero uyacToTod. OHeprus u

UMITYJIbC (hOTOHA




OTtkpsiTHe U uccienoBanne Gporodddexra.
OIEBITE AT. CroxeTosa. 3aKOHEI

dorordpdekra

YpaBHeHue DOHHIITENHA IS
dhoTodrddekra. «Kpacnas TPaHUIIA

dorordpdekra

7.1.4

Hasnenue ceeta. Onbitel [1.H. Jlebenena

7.1.5

XUMHYECKOE NENCTBUE CBETA

TexHUYeCcKHue yCTPOUCTBA: (OTOIIEMEHT,
dboTomaTyuk, COJIHEUHAs Oarapes,

CBETOAHNO]

7.2

CTPOEHHME ATOMA

7.2.1

Monpens atoma TomcoHa. OnbBITEI
Pesepdopna no uccienoBaHUIO CTPOCHUS

aTromMa. HnaHeTapHaﬂ MOJACIIb aTOMa

7.2.2

[Toctynater Bbopa. Nznyuenue u
norjomieHue (HOTOHOB TPH  TEPEexoJie
aToMa C OJHOrO YpOBHS OJHEPIHMM Ha
npyroi. Buasl cnektpoB. CnexTp ypoBHEN

SHEPTUU aToMa BOJIOPO/Ia

7.2.3

BomnHoBEIE cBo¥icTBa 4acTHUll. BOJHBI [e
bponns. KopnyckynsipHo-BOIHOBOMI
nyanu3M. Jludpakius dIIEKTPOHOB Ha

KpHUCTaJIJIax

7.2.4

CrHoHTaHHOE M BBIHYKACHHOC H3JTYYCHHUC.

YCeTpoicTBO U IPUHITUTT PAOOTHI Jlazepa

7.2.5

TexHHUuecKkue YCTpOMCTBA: CIIEKTPAJIbHbBIN
aHanu3 (CIEKTPOCKOIT), ja3ep, KBaHTOBBIN

KOMITBIOTEP

7.2.6

[Ipaktuyeckne  pabotel.  HaGmionmeHue

JIMHENYaTOro CIEKTpa

7.3

ATOMHOE A1PO

7.3.1

Meroasl HaOMOACHHUS W PETUCTPAIIMH

SJICMCHTAPHBIX YaCTHUIL]




7.3.2

OTkpbITHE  PAAUOAKTUBHOCTU.  OMBITHI
Pezepdopna mno ompeneneHuio cocraBa
pamuoakTuBHOTO  m3nmydeHus. (CBoiicTBa
anb(da-, 6era-, ramMmma-u3iydeHus. BrivsHue

PaaAnOaKTUBHOCTH HaA JXUBBIC OPraHU3MbI

7.3.3

OTkpblTHE  OPOTOHAa U HEUTpPOHA.
Hyxnonnas monens sigpa I'eiizenbepra —
WBanenko. 3apsan siipa. MaccoBoe 4uciio

sapa. M3oTonsl

7.3.4

Anbda-pacna. DNeKTPOHHBIN "
NO3UTPOHHBIA  Oera-pacnan.  ['amma-
U3ITy4YCHUE. 3aKOH  paJMOAKTHBHOTO

pacraga

7.3.5

OHepruss CBA3M HYKIOHOB B  sIIpe.

Anepusie cunbl. Jlepekt Macchl siapa

7.3.6

SAnepuble peakuuu. JleneHWe U CHHTE3

sanep

7.3.7

SnepHsrit peaxkTop. TepMmosimepHbIi
cunre3. [IpoGiemMbl M  HEPCHEKTHBBI
SIICPHOM  DHEPreTHKHU.  DKOJOTMYECKHE

ACIEKTHI SIEPHOU DHEPTETUKU

7.3.8

OnemeHTapHble  yacTUlbl.  OTKpbITHE
MO3UTPOHA. @DyHaaMeHTaIbHbIE

B3aUMOJIEHCTBUSA

7.3.9

TexHuyeckue  yCTpPOWCTBA:  JO3UMETD,
Kamepa BuibcoHa, SAEpHBIM peakTop,

aroMHas bomOa

7.3.10

[Ipaktuyeckne pabotel. HccnemoBanue
TPEKOB YaCTUI] (mo TOTOBBIM

¢dororpadusm)

SJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mnoro neba. CosBesnus, spKue

3Bé3I[BI, IIJIaHCThI, X BUAUMOC IBUKCHUC

8.2

Conueunas cucreMa. IlmaHeTsl 3eMHOI




T'pYyHIIBIL. IImaHeThI-ruranThl u ux
CITYTHHUKH, KApPJHWKOBBIC IIJIAHCTHI. Mansie

Tena COTHEYHOH CUCTEMBI

8.3

Comnne, ¢orochepa u  armocdepa.

CoyiHeuHast aKTUBHOCTD

8.4

Hcrounuk sneprun CoJiHIIA U 3BE3NT

8.5

3BE3BI, WX OCHOBHBIC XapPaKTEPUCTHKH:
Macca, CBETUMOCTh, PaJNycC, TEMIIEparypa,
170'¢ B3aMMOCBSI3b. Huarpamma
«CTIEKTPAJbHBIA  KJIACC — CBETUMOCTBY.
3BE3apI  IVIABHOM  IOCJIENOBATEIILHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTBY IS

38371 ITIaBHOH MOCIEN0BATEILHOCTH

8.6

###Par###BuyTpennee  cTpoeHue  3BE3I.
CoBpeMeHHBIE MIPE/ICTABICHUS 0
MPOUCXOXKACHUN W 3BOJIFOIIUH COJIHLIa u

3BE3. DTanbl )KU3HHU 3BE3]

8.7

Mineunbii  Ilyte — Hama [Manaktuka.
CrnupanbHas CTpykTypa  l'anmaktukuy,
pacnpeneneHue 3BE3N, Tra3a U IbUIH.
[Tonoxenne wu nBmwxenne ConHima B
lamaktuke. Ilmockas wu  cdepuyeckas

noACUCTEMBI [ allakTUKH

8.8

Tuner ramaktuk. PagmoranakTuku U

KBa3apbl. UEpHBIE IBIPHI B Apax TaJakTUK

8.9

Bcenennas.  Pacmmupenune  BceneHHOM.
3akon XaO0Oma. PaszbOeranme rajgakTHK.
Bo3pact u pamuyc BcenenHoil, teopus
bonpmoro B3peiBa. Mogens  «ropsueu

Bcenennoi». PenukToBoe nsinyueHne

8.10

Macmrabnas ~ cTpykTtypa  BceneHHoii.
Meraranaktuka. Hepeménnbsie npoGiiemsl

aCTPOHOMHU




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

o @usuka, 10 knacc/ Maxkues I'.41., Byxosues b.b., Corckuiit H.H. nox
penaknueii [TapdhentoeBoit H.A., AknronepHoe o6mecTBo «M3marenscTBo
«IIpocsemieHue»

o ®dwusuka, 11 kimacc/ Msikumes I'.J1., Byxosues b.b., Yapyrua B.M. nox
penakimueit [TapdpentreBoit H.A., AkunonepHoe o6mecTBo «M31aTenscTBo
«IIpocsemieHue»

METOINYECKHUE MATEPHUAJIBI JJI YYUTEJIA

1. Coopnuk 3amau o pusuke. 10-11 xmaccel: mocodue s yuanmxcs
o011eo0pa3oBat. opranu3anuii: 6a30Belii 1 TpoduIbHBINA ypoBHI/ H.A.
[Tapdenwena.- M.: [IpocBemenue, 2019.-206 c.

2. Coopnuk 3ama4d no pusuke: 10-11 xmaccel/O. U. I'pomriieBa. — M.
H3nartenncTBO «IK3ameny», 2019. — 208 c.

3. ®usuka 10 knacc: auaaktuueckue Mmarepuaisl /A.E. Mapon, E.A. MapoH.-
M.: dpoda, 2019. -156 c.

4. VIDEOUROKI «®wu3uka 10 ki1acc» B NOMOILb YYUTETIO U YYEHUKY. §1
BUJIEOYPOK, 33 TecTa, 81 npe3eHTanus .

5. TemaTnueckue KOHTPOJIbHBIE U CAMOCTOSTENbHBIE paboThI 1O ¢pu3uke. 11
kiacc/ O.U. I'pomrieBa. — M.: U3pgatenbectBo «Ok3ameny, 2019. -142 c.

6. ®usuka 11 kmacc: nuaaktuaeckue Mmarepuaisl /A.E. Mapon, E.A. MapoH.-
M.: Jlpoda, 2019. -143 c.

7. VIDEOUROKI «®u3uka 11 knacc» B IOMOIIb YUYUTENIO U YUYEHUKY. 59
BUJIEOYpPOKOB, 41 Tect, 59 npeseHtanuii + 4 TEKCTOBbIE KOHTPOJIbHbIE pa0OThI
B

dbopmare EI'D.

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. ducranuuonnas mkona Ne368 http://moodle.dist-368.ru/ OTKpBITHIH Ki1acc.
CerteBoe 00pa3oBaTelbHOE COOOIIECTRO.
http://www.openclass.ru/node/109715

2. Enunas xoyuteKius nuppoBbIX 00pa30BaTEIbHBIX PECYPCOB.



http://schoolcollection.edu.ru/catalog/

3. ®enepanbHbIi HEHTP HHPOPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

4. UnTepHert ypok. http://interneturok.ru/ru/school/physics/

5. T'azera «1 ceHTSAOpsS» MaTepHabl 10 PUUKE.
http://archive.1september.ru/fiz

6. AHnmanuu ¢puzndeckux 00bekToB. http://physics.nad.ru/

7. Kuas dusuka: odyuaromias mporpamma. http:// www.int-edu.ru/soft/fiz.html
8. ®usuka.ru. http://www.fizika.ru/

9. du3unka: KoJUIEKIHs onbITOB. http://experiment.edu.ru
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