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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHS Ha YPOBHE CpEIHEro OOIlero
oOpa3oBaHus pa3zpab0oTaHa Ha OCHOBE IOJOKEHUH U TPeOOBAHUN K pe3yibTaTaM
OCBOCHHSI OCHOBHOHM 00pa3oBaTeiIbHOM MporpaMmsl, npeactaBieHHbIX B OI'OC
COO, a Takxe ¢ yu€roM (enepanbHO paboyell HporpaMMmbl BOCIUTAHUSA U
KOHLEMUMU TpenojaBanus yuyeOHoro npeamera «Pusmka» B 00pa3oBaTeIbHBIX
Oopra"usanusax Poccniickon denepanun, peanu3yommux OCHOBHBIE
o0Opa3oBaTeIbHbIE MPOTPAMMBI.

Conepxanue mnporpaMmbl MO (U3MKE HampaBieHO Ha (QopMUpOBaHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcs 10—11 kimaccoB npu 00yyeHun
X (u3nKe Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-IIEATEILHOCTHOIO MOJIXO0/A.
[Tporpamma no ¢usmuke coorBercTByeT TpedoBanusm OI'OC COO k mmaHupyeMbIM
JMYHOCTHBIM, MPEMETHBIM U METANpPEIMETHBIM pe3yjIbTaTaM OOyYeHHUs], a TAKKe
YUYHUTHIBAET HEOOXOJUMOCTh peald3alliil MEXIPEIMETHbIX CBsA3ed (U3UKU C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMU NpeaMeTaMu. B Hell onpenenstoTcss OCHOBHbIE
Heny u3ydeHus GU3NKM Ha YPOBHE CPEAHETo O0IIero 00pa3oBaHus, IIaHUPYEMbIe
pe3ysnbTaThl  OCBOGHMSI Kypca (U3MKH: JIMYHOCTHBIC, METalpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gu3uke BKIIOYAET:

* IUIAHMPYEMBIE Pe3yJIbTaThl OCBOCHUA Kypca (pu3uku Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIBTATHI 10 F0JIaM 00YUYEHUS;

e cozepxaHue yueOHoro npeamera «dusmkay mno rogam o0y4eHuUs.

®duzuka Kak Hayka o HauOoisiee OOLIMX 3aKOHAX MPUPOJbI, BHICTyMas B
KayecTBe y4eOHOIo IMpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHUI 00 okpy:xaromiemM mupe. HIKoapHBIN Kypc GU3HKK — CUCTEMOOOPa3yOIINI
JUI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SIBJIICHHMM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuszudeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKMX 3HAHUW  ONpejAesseT  XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTHH B c(pepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
IOJIyYEHHS] HOBBIX MATEPHAJIOB C 33JlaHHBIMU CBOMCTBaMH U Apyrux. V3yueHue
(bu3HKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHUPOBAHKE €CTECTBEHHO-HAYYHON KapTUHBI
Mupa oOydarouuxcs, B (OpMUpPOBaHME yMEHUN MPUMEHSATh HAYYHBIM METOJ
MO3HAHUS MIPHU BBINIOJHEHUN UMHU YUYE€OHBIX UCCIIEA0OBAHMM.

B ocHoBYy Kypca pusuku 1151 ypoBHS CpeIHEro 0011ero oopa3oBaHus MONI0KEeH
PN UAEH, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 TOCTPOEHUS.

Hoess yenocmnocmu. B COOTBETCTBUM € HEM KypcC SBJISIETCS JIOTMYECKU
3aBEPILIEHHBIM, OH COJICPKUT MaTepuaj U3 BCEX pa3/iejoB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HUKHU.



Hoesa cenepanuszayuu. B cOOTBETCTBMM € HEW MaTepual Kypca (pusuku
o0beMHEH BOKpPYr ¢u3Mueckux Teopuil. Benmymmm B Kypce sBIsieTcs
dbopMupoBaHrE MPEICTABICHUA O CTPYKTYpPHBIX YPOBHSX MAaTE€pPHH, BEIIESCTBE U
noJe.

Hoes eymanumapusayuu. EE peanuzauus OpeanosiaraeT HCHOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
(GU3MKH ¢ pa3BUTHEM OOIIECTBA, & TAKXKE C MUPOBO33PECHUYCCKIMHE, HPABCTBCHHBIMU
Y DKOJIOTMYECKUMU ITpoOIeMaMu.

Hoes npuknaomnoii nanpaenennocmu. Kype pu3nku npeanongaraet 3HakOMCTBO
C IIUPOKUM KPYTrOM TEXHMUYECKUX U TEXHOJIOTMUYECKUX IMPHIOKEHUH H3y4YEHHBIX
TEOpU U 3aKOHOB.

Hoes »sxonocusayuu peanu3yercs TOCPEACTBOM BBEACHHUS DJIEMEHTOB
CONIEp)KaHus, TMOCBSMIEHHBIX JKOJOTUYECKUM TMpoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PAa3BUTHEM TEXHUKH M TEXHOJIOTHM, a TakXke 0O0CYXKIEHUs
po6JieM palOHAIILHOTO MPUPOJOTIONIb30BAHMS U SKOJIOTMYECKO 0€30MacHOCTH.

CrepKHEBBIMU 3JIEeMEHTaMU Kypca (DU3MKM Ha ypOBHE CpEIHEro OOIIero
oOpa3oBaHus SBISAIOTCS (pusmyeckue teopuu (HOpMHUPOBAHHUE MPEICTABICHUN O
CTPYKType NOoCTpoeHus: (U3nIecKoil Teopun, poiu (pyHAaMEHTaIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPECTABICHUAX O IPUPO/IE, TPaHUIIAX TIPUMEHUMOCTH
TEOPUA, JUIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUIN U MPOIECCOB).

CucTeMHO-eSTeIbHOCTHBIN TOAX0A B Kypce (U3WKH peau3yeTcsl Mpexe
BCEro 3a CYET OpPraHM3alUU SKCIIEPUMEHTAIBHON AEeSITeNTbHOCTH O0YyYarOUIUXCA.
Jl11s 6a30BOT0 YpOBHS Kypca (PU3UKH — 3TO HCTIOIb30BAHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPHIE B TPOrpaMMe
no (usuke 0ObEIMHEHBI B OOIIMI CIMUCOK YUYEHHYECKHX MPAKTUYECKUX paldoT.
Brigenenue B yka3aHHOM TepedyHe J1abopaTOpHBIX padoT, MPOBOAUMBIX IS
KOHTPOJIA U OLIEHKH, OCYIIECTBIIACTCS yYaCTHUKAMU 00pa30BaTEeIBHOTO IMpoliecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS M OCHameHus kabunera ¢usuku. [lpu
3TOM O0ECIEeYnBaeTCs OBJaJCHUE OOyYarolMMHUCS YMEHUSAMU TMPOBOJUTH
KOCBEHHbIE HM3MEPEHUs, MCCIEIOBaHUSl 3aBUCUMOCTEH (U3MUECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB TIO MTPOBEPKE MPEITI0KEHHBIX TUITOTE3.

Bonbiioe BHIMaHME yAETSETCS PEHICHUIO PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Ipu 3TOM A1 pacu€THBIX 3a]1a4 MPUOPUTETOM SBIIAIOTCS 33Ja4u C SBHO 3aJaHHOU
bu3nueckoil MOJENbl0, MO3BOJSIONIME MPUMEHSATh HW3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pasjeia Kypca, TaK U WHTETpUPYs 3HAHUS U3
pasHbIX paszaenoB. JlJig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUS HA
OoOBsICHEHHE MpPOTEeKaHUs (U3NYECKUX SBICHUH M TPOILECCOB B OKpY)KAIOIIEH
KU3HU, Tpelytonue BhIOOpa (U3UYECKON MOJIENH IS CUTyalluu MPaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.



B cootBerctum ¢ tpedoanusimu I'OC COO k maTepralibHO-TEXHUYECKOMY
obecrieueHn0 yuyeOHOro mpoiiecca 0a30BbI YpOBEHb Kypca (DU3UMKH Ha ypOBHE
cpeaHero o0Oiero o0pa3oBaHUsl JOJKEH H3Yy4yaTbCsl B YCIOBUSX MPEAMETHOIO
kaOuHeTa (PU3MKU WIM B YCIOBUAX HHTETPHUPOBAHHOIO KaOHMHETa MPEIMETOB
€CTECTBEHHO-HAYYHOI0 ITMKiIa. B kaOuHeTe (U3MKH JOJDKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpyJIOBaHUE JUIsl BBIMOJHEHHUS YKAa3aHHBIX B MpOrpaMme II0
(bU3HKe YUCHUYECKHUX MTPAKTUICCKUX PabOT M IEMOHCTPAIIMOHHOE 000pYI0BaHHE.

JleMoHcTpanluoHHOe  00opy/oBaHue (HOpPMUPYETCS B COOTBETCTBUU C
OPUHITUTIOM MUHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBAET IMOCTAHOBKY
MEPEUUCIEHHBIX B MporpaMMe 10 (U3MKE KITIOYEBBIX JAEMOHCTpAlUWA s
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW M  MPOIECCOB, HOMIUPUYECKUX U
(GyHITaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MIPUMCHCHHM.

JlabopatopHoe 0O0OpyJOBaHHE [JIi YYEHUYECKUX MPAKTHUUYECKUX padoT
dbopmupyeTCcss B BUJE TEMAaTUYECKUX KOMIUICKTOB M 00OECTeunBaeTCs B pacuére
OJIHOTO KOMIUJIEKTa Ha JAByX oOydJarommxcs. TeMaThuyeckue KOMIUIEKTHI
7a00paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITH MOCTPOCHBI HAa KOMILJIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPHUTENBHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOPHUH.

OCHOBHBIMHU TIEJISIMU U3y4eHHS (PU3UKHU B 00111eM 00pa30BAHUH SIBIISIIOTCS:

e (dopMHpOBaHHE HWHTEpPeca U CTPEMIICHHS] OOYYaIOIIUXCS K HAy4YHOMY
U3YUYCHUIO TMPUPOJBI, PA3BUTHEC HMX HMHTCIUICKTYalIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEN;

e pa3BUTHEC MPEJICTABICHUN O HAYYHOM METOJIe TO3HAHUS B (DOPMUPOBAHHE
MCCJIEI0BATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (dopMHpPOBaHHE HAYYHOTO MUPOBO33PEHUS KaK Pe3yJIbTaTa U3y4eHHsI OCHOB
CTpPOCHHUS MaTepuu U QyHIaAMCHTAIBHBIX 3aKOHOB (DU3UKH;

e (GOopMHpOBaHHEC YMEHUH OOBICHATH SBICHUS C HCIOJIH30BAHUEM
bu3rYecKrX 3HAHUHN ¥ HAYYHBIX JJOKA3aTEIbCTB;

e (dopMHpOBaHUE TPEACTABICHUN O poiu (U3UKU ISl Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTrmkeHne ITHX Ienei 00ecrednBaeTCsl pelIeHneM CIEeIyIONNX 3a1ad B

nporecce u3yueHus Kypca GU3NKN Ha ypPOBHE CPEAHEro 001ero oopa3oBaHus:

e TPHOOPETEHHE CUCTEMBI 3HAHU 00 00INX (PU3NIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHsX, BKJIOYAs MEXaHUKY, MOJIEKYJIApHYIO (u3uKy,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HMKY M DJIEMEHTBI aCTPOPU3HKHY;

e (GOpMHpPOBaHHEC YMEHUH TPUMEHITh TEOPETHYCCKUE 3HAHUSA IS
0oOBbsCHEHHSI (PU3NYECKUX SBICHUW B TPUPOAE € IS TPHHITHS
MIPAKTUYECKUX PELICHUM B IIOBCEIHEBHOW KU3HU;



e OCBOCHHE CIOCOOOB pEIICHHS pa3IMYHBIX 3a/Jad C SIBHO 3aJaHHOU
dbu3nyeckoil MOAENbIO, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbHOE
co3gaHue GU3NUECKON MOJIENH, aJIEKBAaTHOW YCIOBUSIM 3a/1auH;

e TIOHMMaHWE (PU3NYECKUX OCHOB W TIPUHIIMIIOB JEHCTBUS TEXHUYECCKUX
YCTPONCTB M TEXHOJOTUYECKUX MPOIIECCOB, MX BIHSHUS Ha OKPYKAIOITYIO
cpeny;

e OBJIIQJICHHE METOJaMH CaMOCTOSITEIIPHOTO TUIAHUPOBAHUS M TMPOBEICHUS
(bU3NYEeCKUX SKCIIEPUMEHTOB, aHAIM3a W HHTEPIpETArud WHGOpMAIIIH,
oTpeieNieHUs TOCTOBEPHOCTHU MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JAHHE YCJIOBUU JJISI PA3BUTHUS YMEHUN MPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPUYECKOU JIEATETLHOCTH.

Ha wusyuenune ¢usuku (6a30Bblii ypOBEHb) Ha YPOBHE CpPEIHEr0 OOLIETro
obOpazoBanust otBoguTcsa 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEZIEIIO), B
11 xnmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o ¢uU3NKE TEepeueHb JTa0OpaTOPHBIX U
MPAKTUYECKUX pabOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEJaeT BbIOOP
IPOBENCHUS JTA0OPATOPHBIX PaObOT M OMBITOB € YYETOM HMHIAWBHUAYATbHBIX
0COOEHHOCTEH 00yJarOIIMXCS.



COJEPXAHUE OBYUYEHUA
10 KITACC

Paznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUA

@dusnka — Hayka o mpupone. HayuHble METOABI NMO3HAHUS OKPYKAKOLIETO
Mmupa. Poiib 3KCriepuMeHTa U TEOPUH B IPOLECCE TO3HAHUS TPUPOABL. DKCIIEPUMEHT
B (husuke.

MopenupoBanue (pu3nMyecKux sSBJICHUM M TpolieccoB. HayuHble THMOTE3BI.
®duznyeckue 3aKOoHbl U TeOpUH. ['paHulIbl TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHS.

Pons u Mecto ¢usuku B (HOpMHUPOBAHUM COBPEMEHHOW HAayYHOW KapTHHBI
MUpa, B IPAKTUYECKON JEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple W UHUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABukeHUE. OTHOCHTENBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema otcuéra. Tpaekropusi.

[Tepemenienue, cKopocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTh) U
YCKOpPEHHE MaTepHaJbHOW TOYKH, MX MPOEKLIHMH HAa OCH CHUCTEMBbI KOOpPJIMHAT.
CiioxeHne nepeMenieHui 1 CI10KEHUE CKOPOCTEN.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsMOJIMHEHOe nBrkeHue. ['paduku
3aBUCHMOCTH  KOOPAHMHAT, CKOPOCTH, YCKOPEHHUs, IyTH W TNEpPEeMEUICHUS
MaTepHaIbHOW TOUYKH OT BPEMEHHU.

CBoOoiHOE TIafieHHe. Y CKOpeHUEe CBOOOHOTO MaIeHUS.

Kpusonunennoe npmxenue. /[BmxkeHne MmaTepuanbHOM TOYKH IO OKPYKHOCTH
C MOCTOSIHHOM 1O MOJYJII0 CKOPOCTBIO. YTJIOBas CKOpPOCTb, JUHEHHAs CKOPOCTb.
[lepuon u yactora obpanieHus. LleHTpocTpeMuTeNIbHOE YCKOPEHHE.

TexHuueckue yCTpPOMCTBAa M MPaKTUYECKOE TPUMEHEHHE: CHUIOMETP,
JBUYKEHUE CHAPSI0B, LIEMTHbIE U PEMEHHBIE TIEpPEIayuu.

Jlemoncmpayuu

Mopenbs cucteMbl OTCYETA, WILTIOCTPALUsl KUHEMATHUYECKUX XapaKTEPUCTHUK
JIBHKCHUSL.

[IpeoOpazoBanue IBUKEHUI C UCTIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[TageHue Ten B BO3AYXE U B pa3peKeHHOM ITPOCTPAHCTBE.

HaGmtonenne ABMXeHUs Tena, OPOIIEHHOrO MOJA YIJIOM K TOPU3OHTY H
TOPU30HTANIBHO.



N3Mmepenne yckopeHusi CBOOOIHOTO MaACHUSI.

Hanpasnenue ckopocTu pu ABUKEHHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopusie padomul

N3yyeHne HEPaBHOMEPHOTO JIBUKEHHS C LEIBIO ONPEACICHUS MTHOBEHHOMN
CKOpOCTH.

UccnenoBanne COOTHOLICHHS MEXKIYy NyTSAMH, NPOMAECHHBIMU TEJIOM 3a
MOCJICIOBATEILHBIC PABHBIE MPOMEXKYTKM BPEMEHU TIPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydenune nBUKEHUS IAPHUKA B BA3KOM KUAKOCTH.

N3yuenune aBuxeHus Tena, OpOUIEHHOTO TOPU30OHTAIBHO.

Tema 2. /lunamuxa

[Ipuaiun  otHocutensHOocTH  ['anmmnes.  Ilepselii  3akoH  Hbrorona.
NuepunanbHple CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuii. Bropoil 3akon HeroToHa
JUI MaTepUagIbHOU TOUKU. Tpernit 3akoH HproTOHA 1711 MaTe€pUaIbHbIX TOYEK.

3akoH BcemupHoro taroreHuss. Cuia Tsbkectn. IlepBas kocMmuueckas
CKOpOCTBb.

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

Tpenue. Buasl Tpenus (mokosi, cKoibxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUsl CKOIBKEHHUS U cuiia TpeHus nokos. KoadduimenT tpenus.
Cuna conpoTHUBIICHUS MPU IBUKEHUU TEJIa B )KUJKOCTH WJIU Ta3e.

[locTynarenbHOE U BpalllaTeIbHOE ABMXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpameHus. [lmedo cumbl. YcnoBus
paBHOBeCUs TBEPJOIO TEIA.

TexHuyeckre yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHUE: MOAIIMITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBnenne nHepuUM.

CpaBHeHUE Macc B3aUMOAECHCTBYIOIINX TEJL.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CiioxeHune cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOIBEME U MMAICHUU.

CpaBHEeHUE CHII TPEHUS MMOKOS, KAYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenue aBuxeHus: Opycka 1o HakJIOHHOM MJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYKUHE U
pPE3MHOBOM 00pasiie, OT X AehopMaIli.

HccnenoBanne yclOBHM PaBHOBECHS TBEPAOTO TENA, HUMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3axonbl COXpaAHEHUA 6 MEXAHUKE

Nmmnynsc marepuanbHOM TOYKH (Tena), CHUCTEMbl MaTe€pUaIbHBIX TOYEK.
Nmnynse cuiibl 1 M3MEHEHHWE HMITYJIbCa TeJla. 3aKOH COXPAHEHMS MMITYJIbCa.
PeakTuBHOE NBHKEHHE.

Pabora cusbl. MOIIHOCTH CUIIBL.

Kunetnueckass sHeprus MarepuaibHOM To4yku. Teopema 00 H3MEHEHUU
KMHETUYECKOU SHEPTHUU.

[TorennumanbHas SHEprusl. [TorennumanbHas SHEprus YIPYyTO
nedopMupoBaHHOM NpykuHBL. [loTeHIIManbHas SHEPTHS Tesia BOJIM3U MOBEPXHOCTH
3eMIIH.

[loreHunanbHple ¥ HENOTCHUUAJIBHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTEHLIHAIBHBIX CHJI C ©3MEHEHUEM MEXaHUYECKOW IHEPTUH CUCTEMBI TEN. 3aKOH
COXpaHEHHSI MEXaHUYECKON IHEPTUMU.

Ynpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHnueckne yCTpOWCTBA U IMPAKTUUYECKOE NMPUMEHEHHE. BOLOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexon moTeHIMATBHON YHEPTUN B KHHETHYECKYIO M OOPaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopusle padbonvl

N3yueHnne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThI CUIIBI C U3MEHEHUEM MEXAHMYECKOW DHEPTUU
TeJla Ha IPUMEPE PACTSKEHUS PE3UHOBOTO XKI'yTa.

Paszpnes 3. MosekyasipHas (pu3uka 1 TEPpMOAUHAMHUKA
Tema 1. Ocro6bt MONEKYNAPHO-KUHEMUYECKOT meopuu
OCHOBHBIE TTOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHM U MX ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. uddysus. Xapakrep IBHXKECHHUS U
B3aUMOJICMCTBUSL YaCTUI] BElIECTBA. MoOJAENM CTPOCHUSA Ta30B, XKUJKOCTEU H
TBEPJIBIX TE U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pa3mepsl MoJiekyJ. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u €€ uaMmepenue. lllkana temmeparyp
Llenbcus.



Mopens  upeanpHoro raza. (OCHOBHOE  YpaBHEHHE  MOJIEKYJSIPHO-
KMHETHUYECKOW TEOpHHM HACaIbHOro rasza. AOCONIOTHash TeMIiepaTypa Kak Mepa
CpeaHENd KWHETHMYECKOM OSHEPrMU TEIUIOBOTO JBWXKEHMsA dvacTull rasza. [llkama
temneparyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHue MenaeneeBa—Kianenpona.
3akoH [lanbToHa. M30mpouecchl B MACANBHOM Ta3e C NOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpencraBieHrWe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHu4yeckrue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapoMeTp.

Jlemoncmpayuu

OnbITHl, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHME BeElIecTBa, ¢oTorpapuu
MOJIEKYJ OPraHUYECKUX COECTNHEHU.

OmnbITel 10 1P PY3UN KUAKOCTEN U razoB.

Mopenb OpOyHOBCKOTO JBUKEHUS.

Mogens onsita llTepHa.

OnebIThI, JIOKa3bIBAIOIINE CYIIIECTBOBAHHE MEXKMOJIEKYJIISIPHOTO
B3aUMOJECUCTBHUSL.

Mopnens, murocTpupyronias Ipupoay JaBICHHS ra3a Ha CTEHKH COCYya.

OneITEl, WUIIOCTPUPYIOIIME YPAaBHEHHWE COCTOSIHMS MJICAJIBHOIO Tasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

Onpenenenne Maccel BO3QyXa B KJIACCHOM KOMHAT€ HA OCHOBE HM3MEPEHHMU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPATYPbl BO3yXa B HEW.

Hccnenoanne 3aBUCUMOCTH MEXIy ITapaMeTpaMU COCTOSHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoauHaMuueckass cucreMa. BHYTpeHHSS JHEpPrus TEPMOJMHAMUYECKOU
CUCTEMBI U cIoco0bI €€ n3meHeHus. KonnuecTBo TemnoTsl U pabota. BHyTpeHHsis
DHEpPruss  OAHOATOMHOIO  HJEalbHOro  rasa. Buasl  Temulonepenayu:
TEIJIONPOBOJIHOCTh, KOHBEKIIUS, U3Jy4YeHHUE. Y IeJbHAS TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEIOTH NpH TEIIIONEpeaye.

[lonsiTue 00 aauabatHoM mporecce. llepBblii 3aKOH TEPMOAMHAMHUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJAMHAMUKHM K u3ompoueccam. ['paduueckas
UHTEpHpeTanys padoThl rasa.

Btopoii 3akon TepmoamHaMuku. HeoOGpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TermoBble  MamuHbl.  [IpuHIMOBL ~ AEWCTBUS — TEIUJIOBBIX  MAllIUH.
[Ipeobpa3oBanus HSHEPruu B TEIJIOBBIX MamuHaX. KoadduiueHT mone3Horo
nerictBusl TeruioBord MamuHbl. [lukn KapHo u ero kodpduumMeHT moJIe3HOro
NENCTBUA. DKOJIOTHYECKHE MPOOJIEMbI TETUIOIHEPTETHUKH.



TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEH SHEpPruu Tejla MPU COBEPIICHUU PaOOThI: BBLIET
npoOku u3 OyTBUIKM TIOJ JEWCTBHEM CXATOTO BO3JyXa, HarpeBaHue >Qupa B
JaTYHHOU TpyOKe MmyTEM TpeHHusl (BUICOAEMOHCTPALINS).

N3MeHeHune BHyTpeHHEH SHEpruu (TeMIiepaTyphl) Tea Ipu Terionepeaaye.

OnbIT 0 a1nabaTHOMY PaCIIMPEHUIO BO31yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoil TypOUHBI, IBUTATEll BHYTPEHHETO CTOpPaHus, pEaKTUBHOTO
JBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenue yaenpHOU TENI0EMKOCTH.

Tema 3. Aepecammusie cocmoanusa eeuwyecmea. Dazoevie nepexoovl

[TapooGpa3oBanue u koHaeHcanus. Mcmapenne u kumneHue. AOCOTIOTHAS U
OTHOCHUTEIIbHAsA BIIAXHOCTh BO3ayxa. HacelmeHHbIM map. YaenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBICHUS.

TBépnoe Teno. Kpucrannuyeckue u amop(duble Tena. AHU30TPONHMS CBOMCTB
kpuctamioB. Kuakue kpuctamwibl. CoBpemMeHHble MaTtepuanbl. [lnaBnenuwe wu
KpUcCTayui3aIus. Y aeibHas Teriora miasienus. Cyomumarus.

VYpaBHeHue TeriIoBoro dajgaHca.

TexHu4yeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUHU MOJYyUYEHHUS COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiICTBA HACBHILLIEHHBIX NTAPOB.

Kunenue rnpu moHW>KEHHOM JIaBJICHUH.

Cnoco0bI U3MEepEeHUs BIaKHOCTH.

HaGnronenue HarpeBanust  MIaBJIeHUS KPUCTAUTMUECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Paznen 4. DjaeKTpoAMHAMMKA
Tema 1. Inekmpocmamuxa
DJIeKTpU3aLUS TEIl. DIEKTPUUECKUI 3apsi. J[Ba BUIa JIEKTPUUECKHUX 3aPs/I0B.
[IpoBOOHUKHN,  JOUAJAEKTPUKA W MOJYNPOBOJHHUKU. 3aKOH  COXpaHEHUs
IIEKTPUYECKOTO 3apsiia.
BzaumopeiictBue 3apsaaoB. 3akoH KysioHa. TodedHbIN 2JIEKTPUUECKUAN 3apsil.
OnekTpuueckoe mnoje. Hanpspk€HHOCTE  dnekTpuueckoro mnods.  [IpuHoun



CYIIEPIIO3ULINM DJICKTPUUECKUX TOJIeH. JIMHMKM HanpsKEHHOCTH JJIEKTPUYECKOIO
HOJISL.

Paborta cun anextpocratrudeckoro nojs. [lorennuan. Pa3HoCTh NOTEHITMATIOB.
[IpoBONHMKM W JUBIEKTPUKU B BJIECKTPOCTATHUUECKOM mMoiie. Juannexrpuueckas
MIPOHULIAEMOCTb.

DnekTpoéMkocTb. KoHaeHncarop. DIeKTpoEMKOCTh IIIOCKOTO KOHIEHCATOPa.
DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOII,
AIIEKTPOMETpP, DJEKTPOCTAaTHUECKasl 3allluTa, 3a3€MJICHHE JIIEKTPONPUOOPOB,
KOHJICHCATOpP, KOMUPOBAJIbHBIN aIlapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHIUII IEUCTBUSA DJIEKTPOMETPA.

B3auMopenicTBrE HA3IEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOIHUKM B 3JIEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATUYECKAs 3aLIUTA.

JIMAIIEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.

3aBACHUMOCTBb  JJIEKTPOEMKOCTH INIOCKOrO0 KOHAEHCAaTopa OT IUIOIIAIH
IJIACTHH, PACCTOSHUS MEXAY HUMH U IUIEKTPUIECKOW NPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3mepenne 35meKTpOoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JIIEKTPUYECKOrO TOKa.
Hctounnku Toka. Cuna Toka. [locTOsIHHBIN TOK.

Hanpsixkenue. 3akon OMa 1714 ydacTKa LEeTu.

DJIEKTPUYECKOE COINPOTUBIICHHE. Y IEIBHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaIeNbHOE, CMEIIIAHHOE COCIMHEHUE TPOBOJHUKOB.

PaGora oanextpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCT
AIEKTPUYECKOTO TOKA.

DIIEKTPOJABHKYIIAsl CHJIa U BHYTPEHHEE COMPOTUBIICHUE HMCTOYHUKA TOKA.
3akoH Oma 111 OJTHOM (3aMKHYTOM) 3JIeKTpU4YecKoi nenu. KopoTkoe 3aMbIKaHue.

DJIEeKTpOHHAasT  MPOBOAUMOCTh  TBEPABIX  METAUIOB.  3aBUCHUMOCTD
CONPOTHUBJIEHUSI METAILIOB OT TeMIIepaTypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynipoBOIHUKH. CoOcTBeHHas u MpUMECHAas MPOBOJIMMOCTH
oJIynIpoBOTHUKOB. CBOMCTBA p—n-miepexoa. [1omynmpoBoHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKU TOK B pacTBOpax M  paciuiaBax  3JIEKTPOJMUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALIMS. DIEKTPOIIU3.



DJIEKTpUUECKU TOK B razax. CaMOCTOSTEIbHBIA M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AJIIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA AUOI,
TEPMUCTOPHI ¥ POTOPEIUCTOPHI, MOTYTTPOBOAHUKOBBIN TUO/, TaTbBAHUKA.

Jlemoncmpayuu

N3MmepeHue cuiibl TOKa U HAMPSHKEHUS.

3aBUCUMOCTh COIMPOTHUBIICHUS [WIMHAPUYECKUX MNPOBOJHUKOB OT JJIUHBI,
IJIOIA TN TTOTIEPEYHOT0 CEUYEHUS U MaTepuaa.

CmenianHoe CoeIMHEHNE MPOBOJHUKOB.

[IpssmMoe wW3MepeHHne dIEKTPOABMXKYIIEH cuibl. KopoTkoe 3ambIKaHHE
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTh COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYyPBHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoil pa3psa U IpOBOAUMOCTh BO3/1yXa.

OIHOCTOPOHHSIS TPOBOAUMOCTD JUOA.

Vuenuueckuii sxcnepumenm, nabopamopmusie pabomul

N3ydenune cMEmaHHOro COEINHEHUS PEZUCTOPOB.

N3MepeHne 35IeKTPOABUKYIIEH CUJIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONIPOTHUBJICHUS.

Habnronenue anexrposusa.

MexnpeaMeTHble CBSI3H

Nzyuenune xypca ¢usuku 6a3oBoro ypoBHs B 10 Kimacce oCymiecTBISETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJI0TUH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsmusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAYy4YHOIO
MO3HAHUSA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopus, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICITUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelnieHUE CUCTEMbl ypaBHEHMM, JMHEWHas (QyHKIHA,
napabona, runepbosia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIUHA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonoecusa: mexannueckoe ABWXEHHE B KUBOHM mpupoje, nuddysus, ocMmoc,
TEII000MEH KUBBIX OPraHU3MOB (BHUABI TEIUIONEpPEIaun, TEIIOBOE PaBHOBECHE),
AJIEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHNE BELIECTBA, CTPOEHNUE ATOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAS Macca, TEIIOBbIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEU U Ta30B,



AIIEKTPUYECKUE  CBOMCTBA  METAJIOB,  AJEKTPOJUTHUYECKAS  JAMCCOLIMAINA,
raJibBaHUKA.

l'eocpacghus: B1aXXHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE NBIKEHUN C HCIOJIH30BAHUEM MEXaHH3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIUIMHUKHA, HCIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JApPYTHE), JBUraTelIb BHYTPEHHETO
cropanusi, mapopasi TypOuHa, ObITOBOM XOJIOJUIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIyYEHUsI COBPEMEHHBIX MATEpHUaJIOB, B TOM YKCJIE HAaHOMATEPHUAJIOB, U
HAHOTEXHOJIOTHH, DJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE BJIEKTPOIPHUOOPOB,
KCEPOKC, CTPYMHBII IIPUHTED, AIEKTPOHArpPEeBATEIbHbBIC puOOPHI,
AIEKTPOOCBETUTEBLHBIE MPUOOPHI, raJbBAHUKA.

11 KITACC

Pa3znen 4. JiaekTpoauHAMHUKA

Tema 3. Mazcnummnoe none. IneKmpomacHUMHAA UHOYKUUS

ITocTostnHBIE MarHuThl. B3anMoaeicTBue NOCTOSHHBIX MArHUTOB. MaranuTHoe
nojie. Bektop MarHuTHOM MHAYKUMU. [[pUHIUIT CynIeprO3UIIMA MarHUTHBIX MOJIEH.
JluHum MarHuTHOM uWHAyKUMU. KapThHa JIHMHUKA MAarHUTHOW HHAYKUIHUM TIOJIS
MMOCTOSIHHBIX MarHuTOB.

MarauTHOe TMOJ€ MPOBOJHMKA C TOKOM. KapTmHa IHMHUNA WHAYKIHU
MAarHUTHOTO TIOJIA JJIMHHOTO IPSAMOrO IMPOBOJHHKA W 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHHUKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaelicTBre MpoOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MO1yJib U HaIlpaBJICHUE.

Cuna Jlopeniia, e€ MOy/Ib U HampaBiieHUE. J[BUKEHHUE 3apsKEHHON YaCTUIIBI
B OJTHOPOJITHOM MarHuTHOM IMoJje. Pa6oTa cuisl Jlopenna.

SIBneHne 3NEKTPOMArHUTHOM WHAYKUMU. [IOTOK BekTOpa MAarHUTHOM
WHIYKIUAHA. OJIEKTPOABIKYILAS CWJIA HWHAYKUHAH. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Qapanes.

BuxpeBoe nanekrtpuueckoe Tmosie. DIEKTPOJBIXKYILIAs Cula HHIYKIUU B
MIPOBOJHUKE, IBMKYIIEMCS MTOCTYNATEIbHO B OAHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NHnykTUBHOCTB.  SIBIIEHME CaMOMHIYKIMHU. OJIEKTPOABHXKYINAS  CHJA
CaMOUHIYKIIUU.

DHeprusi MAarHUTHOTO TOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHuueckre yCTpOMCTBA W TMPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHbBIC
MArHUThbl, 3JEKTPOMArHUTHI, SJIEKTPOJABUIATENb, YCKOPUTEIHA 3JIEMEHTAPHBIX
YaCTHIl, THIYKIIUOHHAS I1€Yb.



Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHE NEKTPOHHOI'O IyYKa MAarHUTHBIM TIOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJISL.

B3aumogeiicTBre 1ByX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

Hencrue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE PEKTPOMArHUTHON UHIYKIIUU.

IIpaBuiio Jlenna.

3aBUCHUMOCTD 3JIEKTPOJBMKYILIEH CHIIBI MHIAYKIHUH OT CKOPOCTH M3MEHEHUS
MarHuTHOrO MOTOKA.

SIBrieHUE CAaMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padomul

N3yyeHne MarHuTHOTO MOJIS KaTYIIKU C TOKOM.

HccnenoBanue nercTBrs HIOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHIYKIIHH.

Pasnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAHUMHbBIE KOJ1€DAHUS

KonebarensHast  cuctema. (CBoOOHBIE  MEXaHUYECKHE  KOJIEOAHUS.
IMapmonnueckue konedanus. Ilepuox, wacrtora, ammumryga v (aza KoseOaHUM.
[IpyxxuHHBI MaATHUK. MaTeMaTU4eCKUN MaATHUK. Y PAaBHEHUE TAPMOHUYECKUX
kosneb6anwuii. [IpeBpareHue sHepruu Npyu rapMOHUYECKUX KOJICOaHUSX.

Koneb6arenbupiit  koHTYp. CBOOOJHBIE 3JIEKTPOMATrHUTHBIE KoJieOaHUS B
UJCAIbHOM KOJIeOaTeIbHOM KOHTYpe. AHAJIOTHs MEXAYy MEXaHUYECKUMU U
ANIEKTPOMATrHUTHBIMU KoJieOaHusiMU. Dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPTrUH B UJCATBHOM KO0JIeOaTeIbHOM KOHTYDE.

[IpeacraBnenue o 3aTyxaromux KoneOaHusx. BolHyXIeHHbIE MEXaHUYECKUE
kosnebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMarHUTHBIE KOJeOaHus.

[lepemennpiii  TOK. CUHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKa. AMIUIMTYJHOE W JCHCTBYIOIIEE 3HAYEHHE CHJIbI TOKa U
HaIPSKEHHUSL.

Tpancopmarop. [IpousBoacTBo, nepegadya U NOTpeOIeHUE IEKTPUUECKON
SHEPruu. DKOJIOTUUECKUE PUCKHU TPHU MPOU3BOJACTBE AneKTposHepruu. KynpTypa
UCIIOJIb30BAHUS DJIEKTPOIHEPTUU B MIOBCETHEBHON KU3HU.

TexHnueckne yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTponepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapamMeTpoB KoJjieOaTeNbHOW CHUCTEMBI (TIPY>KUHHBIA WIH
MaTeMaTUYECKUI MasSTHHK).



Habmronenue 3aryxarommx KojieOaHHi.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmronenue pezonanca.

CBOOOHBIE AIIEKTPOMArHUTHBIC KOIEOaHUSI.

OcumnorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUSI OT BPEMEHU) IS
AIEKTPOMATHUTHBIX KOJIeOaHUH.

Pe3oHanc mnpu mocnenoBaTEIbHOM COCIUHEHUM PE3UCTOPa, KaTyUIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens TMHUY IEKTPONEPENAYH.

Vyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

WccnenoBanue 3aBUCUMOCTH TIEPHOJAa MaJbIX KoJieOaHUM rpy3a HA HUTU OT
JJTMHBI HUTH U MACCHhI Tpy3a.

HccnenoBanue nepeMeHHOI0 TOKA B LIETIH U3 MTOCIEI0BATEIBHO COEIUHEHHBIX
KOHJICHCATOpa, KaTylIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUNHbIE 6OJIHbL

MexaHnueckue BOJHBI, ycioBusi pacnpoctpaneHus. llepumon. Cxopoctsb
pacnpocTpaHeHHsi W JJIMHA BOJHBL [lomepeuHble W MOPOJOJIBHBIE BOJIHBL.
WNuTepdepentus u nudpaxiiys MEXaHUISCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpakK€HUE, MpPeIOMJICHHUE, ToJsIpu3anus, Tudpaxuus,
uaTepdeperus. CKOpocTh dJIEKTPOMArHUTHBIX BOJTH.

[[Tkasa 37€KTPOMArHUTHBIX BOJH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyuHUMIIBI PAIMOCBS3U U TENEBUACHUA. Paqnookarus.

DIJIEKTPOMATHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEbI.

TexHnueckne yCTpOMCTBA M MNPAKTHUYECKOE IPUMEHCHHUE: MY3bIKAJbHbBIC
MHCTPYMEHTHI, YJIbTPa3ByKOBas JIMAarHOCTMKAa B TEXHUKE W MEAULHUHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTEHHA, Tesedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacIpPOCTPaHEHUE MONIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Konebmromieecs Teo Kak UICTOYHUK 3BYKa.

HaGnronenue orpaxkeHus: U IpeTOMIICHHUS] MEXaHUYECKHUX BOJIH.

Habnronenue nuntepdepeHnu 1 Audpakiiii MEXaHUYeCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOntonenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOW M
4aCTOTOM KOJIeOaHMIA.



HccnenoBanue CBOKMCTB JIEKTPOMATHUTHBIX BOJIH: OTPAXKEHHUE, ITPEIIOMIICHUE,
noJispu3anus, 1udpakius, uHTepPepeHus.

Tema 3. Onmuxa

l'eomerpuueckas onruka. I[IpAMonMHENWHOE pPACHpOCTpPAaHEHUE CBETa B
OHOpOAHOM cpene. JIyd cBera. TOYECUHBIN UCTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHbI OTpaxkeHus cBeta. [locTpoeHue n3oOpaxkeHUi B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeTa. 3aKOHBI IPEJIOMJIICHUSI CBeTAa. AOCOIIOTHBIN MOKa3aTeNb
npenoviieus. llonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbId yroa MOJHOIO
BHYTPEHHETO OTPaKEHHUS.

Hucnepcus ceeta. CiaoxHbIN cocTaB Oenoro cseta. LIBer.

Cobuparomniye u paccerBaroye JuH3bl. ToHKas inH3a. DOKYCHOE pacCTOsTHUE
U ONTHYECKas CUiia TOHKOW JuH3bIL. [locTpoenne n3oOpaxkeHnii B COOMPAIOIINX U
pacceuBaroyX JUH3aX. @opmysa TOHKOM JUH3bI. Y BEJIMYEHUE, JaBAEMOE JINH30M.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONTHKHU.

BonnoBass ontuka. Wurepdepenuuss cBera. KorepeHTHblE HMCTOYHUKH.
VYcnoBust HaOMIOACHUS MAaKCUMYMOB M MHUHHUMYMOB B HWHTEp(EpPECHIIMOHHOM
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. [udpakunonHas pemeéTka. YcCIoBUE HAOIIOIEHUS
[JIABHBIX ~MAaKCUMyMOB IIpM TAJE€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(QPaKIIMOHHYIO PEIIETKY.

[Tonapuszanus caera.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHCHHUE: OYKH, JIYIIa,
doToamnmapaT, TPOEKIIMOHHBINA ammapaT, MHKPOCKOIN, TEJIEeCKOI, BOJOKOHHAsS
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMonvHEHOE pacpOCTPaHEHNE, OTPAKEHUE M TNPEJIIOMIICHHE CBETA.
OnTtuyeckue MpuOOPHI.

[TomHOe BHyTpeHHEE oTpaxkeHue. Mozens CBETOBOA.

UccnenoBanue cBOMCTB N300pakeHUM B JTMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

Habmonenue natepdepeHnnn ceera.

HaGnronenue nudpaxiuu ceera.

HabGnronenue nucnepcuu cBera.

[TomyyeHnue cnekTpa ¢ MOMOIIBIO MPU3MBI.

[Tonyuyenue cnekTpa ¢ HOMOUIbIO JU(PAKIIMOHHON PEIIETKH.

HaOnronenue nonsipuzannu cBeTa.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3MepeHue nokazaress NpeoMIIEHUs CTEKJIA.



WccnenoBanue cBOMCTB N300pakeHUM B JTMH3AX.
HaGnronenue aucnepcuu cBera.

Pa3znes 6. OcHOBBI cIeIUAIBLHONH TEOPUU OTHOCHUTEJIbHOCTH
['paHu1bl TPUMEHUMOCTH KJIACCUYECKOM MeXaHUKH. [[ocTyaTel cienuanbHON
TEOPUU OTHOCUTEJIBHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MPUHIIUIT OTHOCUTENBHOCTH DWHIITENHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U COKpAIlCHUE
JUTHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsI3p MacChl C SHEPrUEN U UMITYJIbCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTUs
ITOKOS.

Paznen 7. KBantoBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonbl. Dopmyia [lnanka cBsa3u sHEprun GOTOHA C €r0 YACTOTON. DHEPrus
¥ UMITYJIbC (POTOHA.

OtkpeiTre u uccienoanue gporodrpdexra. OnbiTel A. I'. CroneroBa. 3akOHbI
dbotorddexra. YpaBHenue DiiHmTeHa 111 Gotorddexra. «KpacHas rpanuiia»
dboTorddexra.

JlaBnmenne cBera. OnpiTol I1. H. JIeGenera.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE NpPUMEHEHHE: (HOTOIIEMEHT,
doToaaTUMK, CoTHEUHAas Oarapes, CBETOAUO/I.

Llemoncmpayuu

®otor(pdeKT Ha YyCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeMIHETo GhoTodddexra.

CBeToauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -HaCTHIL.
[Inanerapuas mopens aroma. Iloctynatel bopa. M3nydeHwe W MOIUIOLIEHHE
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHS JHEPrUM Ha Jpyroil. Bumbl
criekTpoB. CIeKTp YpOBHEU SHEPrUU aToMa BOJIOPO/IA.

BonnoBele cBoiicTBa yactuu. Bonnsl ne bpoinsa. KopmyckynsipHO-BOJIHOBOM
JTyaJin3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3Ty4YECHHUE.

TexHuueckue yCTPOMCTBA M MPAKTUYECKOE NIPUMEHEHHUE: CIIEKTPajbHbIN
aHanu3 (CIEeKTPOCKOIT), 1a3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu



Monens onbita Pezepdopna.

Ornpenenenue QJIMHBI BOJIHBI Ja3epa.

HaGnronenue TMHeYaThIX CIIEKTPOB U3ITyUYECHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Habmronenue nuHEHYaTOrO CriekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIIUE CJOKHOCTh CTPOECHMUS sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdopaa o onpeaeneHuio coctaBa paguoakKTUBHOTO
usnyuyenus.  CBoiictBa  anbda-, Oera-, ramMma-usnydeHus.  BrusiHue
PaaMOaKTUBHOCTHU HA KUBbIE OPTAHU3MBI.

OtkpblTHE  TpoTOHA W HeWrpoHa.  HykioHHas  Mozens  sapa
I'eiizenoepra—Banenko. 3apsya sapa. MaccoBoe uucio sjapa. M30Tormsl.

Anbsda-pacnaa. ONEKTPOHHBIM W TO3UTPOHHBIM OeTa-pacman. [amma-
u3lly4yeHue. 3aKOH paJuoakTUBHOTO pacraja.

DHeprus CBs3M HYKJIOHOB B sifipe. SnepHbie cuibl. Jledext macchl siapa.

SnepHble peakuuu. Jlenenue U CUHTE3 sAIep.

Anepnsiit peaktop. Tepmosinepusiii cunTe3. IIpoOGraemMbl U TMEPCHEKTUBBI
SIIEPHOM SHEPreTUKU. DKOJIOTHUYECKUE ACTIEKTHI SIIEPHON IHEPTETHKHU.

DneMeHTapHble YacTUIlbl. OTKPBITHE TO3UTPOHA.

Metob1 HAOJIIOACHUS U PETUCTPAIIMU PJIEMEHTAPHBIX YaCTHII.

dyHmpamMeHTaabHbIe B3auMOJIeHcTBUS. EquHCTBO (puznueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoWCTBAa U NPAKTHYECKOE IIPUMEHEHHUE: TO3UMETP, Kamepa
Buiibcona, simepHbiii peakTop, aToMHasi 6oMoa.

Jlemoncmpayuu

CuéTUnK MOHUBHUPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbomul

UccnenoBanue TpekoB yacTuil (1o ToTOBBIM (hoTorpadusm).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

Otanbl pa3Buths actpoHomuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aACTPOHOMMUH.

Bun 3Bé3gnoro nHeba. Co3Be3ausi, sipkue 3BE3IbI, TUIAHETHI, WX BHUAUMOE
JBIDKCHUE.

CoiiHeuHas cucrema.

Connne. ConHeuyHass akTMBHOCTh. Mcrounuk sHepruum ConHila U 3BE3L.
3BE3/1bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. JlMarpaMma «CHEKTpaJbHBIM Kiacc —
CBETHUMOCTB». 3BE3/bl TJIaBHOW MOCIEIOBATEIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» I 3BE3]l TJIABHOM IMOCJIEIOBATEILHOCTH. BHYTpEHHEE CTpOCHHUE



3BE311. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOXKACHUU U 3Boronnu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Muieunsiii I[IyTte — nama I'anaktuka. [lonoxenune u aBwxkeHue CoyHUA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapsl. UEpHBIE ABIPHI B SApax
TaJIaKTHK.

Bcenennas. Pacmiupenue Beenennoii. 3akon Xa0606m1a. Pazberanue rajiakTuk.
Teopus bonpioro B3psiBa. PeIMKTOBOE U3IIyUYEHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMH.

Vyenuueckue nabnrooenus

HabintoieHus: HEBOOPYKEHHBIM IJ1a30M C MCIOJb30BAaHUEM KOMIIBIOTEPHBIX
IPWIOKEHUHN JJI1 ONpeeNeHus MOJOXKEHUsI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3us1 CEeBEpPHOro MOJIylapus U IpKUe 3BE3/bI.

Ha6monenus B Teneckon Jlynsl, maner, Mneunoro Ilytu.

Oo6o0maromniee NOBTOPEHUE

Ponp ¢u3uku U acTpOHOMMM B HKOHOMUYECKOM, TEXHOJIOIMUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax IedaTebHOCTH YEJI0BEKa, poJib U MECTO (PU3UKU
¥ aCTPOHOMHHU B COBPEMEHHOW HAYyYHOW KapTHHE MUPA, pOJib (PU3UIECKON TeOpUun
B (opMUpOBaHUY TIPEACTABICHHM O PU3NUECKON KaPTHHE MUPA, MECTO PU3UUECKON
KapTUHBl MHUpPa B OOIIEM psAOy COBPEMEHHBIX  €CTECTBEHHO-HAy4YHBIX
MPEJICTABJIEHUI O IIPUPOJIE.

MexnpeaMeTHbie CBA3U

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyiuecTBisercs ¢
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBS3€H C KypcaMM MaTeMaTHKH,
Ouosoruu, XMMHUHU, reorpauu U TEXHOJIOTUH.

Meowcnpeomemnvle nonsimusi, CBSI3aHHbIE C HU3YYEHHEM METOJOB HAYy4YHOIO
NO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runores3a, (pusnMyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelIEHHE CUCTEMBbl YPaBHEHUH, TPUIOHOMETPUUYECKUE
(YHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKIHMH HA OCH KOOPAWHAT, CIOKEHHE BEKTOPOB,
IPOU3BOJHBIC JJIEMEHTAPHBIX (YHKIUH, MNPU3HAKK TOA00US TPEYroJbHUKOB,
oTmpe/ieNeHIe TIOMIAIN IIIOCKUX GUTyp B 00bhEMa Tell.

Buonocus: »nekrpuyeckue SBIECHUS B JKUBOM MNpUPOJE, KojeOaTenbHbIE
JNBWKEHUS B )KMBOM IMPUPOJIE, ONITUYECKUE SBJIEHUS B KUBOW NPUPOAE, ACHUCTBUE
paauanuy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTypa TBEPIBIX
TeJI, MEXaHU3MbI 00pa30BaHUS KPUCTATUINYECKOMN peIETKH, CIIEKTPaIbHbIA aHATH3.



leoepaghusi:  MarHuTHBIE TIOMIOCA 3€MJIM, 3aJI€KH MarHUTHBIX PV,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJICKa3aHUE 3eMJICTPSICCHUI.

Texnonocusa: IJHWHUUA DIIEKTPOIEpENady, TEHEPATOpP MEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTATENIb, WHAYKIHMOHHAA I€Yb, paaap, PaaAUONPUEMHHUK, TEIEBU30DP,
anTteHHa, tenedon, CBU-meub, MpOEKIIMOHHBIN ammapaT, BOJIOKOHHAS OITHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA NPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoOBHE CpEIHETO OOIIero
oOpazoBaHusi (0a30BbIM YpPOBEHb) JOJKHO OOECHEUUTH JTOCTUKEHHE CIICIYIOIINX
JUYHOCTHBIX, METANPEAMETHBIX U MIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIngyHOCTHBIE PE3yJIbTaThl OCBOEHUS y4eOHOTro npeaMera « Ou3nKa» AOJKHbI
OTpaXaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYalolUXCS PYKOBOJCTBOBATHCS
chopMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpHUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOCXKJCHUH, COOTBETCTBYIOIIHNX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOIO
ONBITA U ONbITA ECITEIBHOCTH B MPOILECCE PEa3ali OCHOBHBIX HAIPaBJICHUN
BOCIIUTATEJIbHOW JI€SITENIbHOCTH, B TOM YKCJI€ B YACTH:

1) rpa:x1aHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKTAHCKOMN MO3UIIMHU 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOIO OOIIECTBA;

NPUHATHE  TPATUIHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTE;

TOTOBHOCTh BECTH COBMECTHYIO JICSATEIBHOCTh B MHTEpPECAX TIPa)KJaHCKOIO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIIbHON OpraHU3allNY;

YMEHHE B3aMMOJICCTBOBATH C COLIMAIbHBIMU UHCTUTYTaMH B COOTBETCTBHHU C
X QYHKIIUSIMA 1 HA3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIIbHOCTH;

2) NATPMOTUYECKOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUICKOM I'Ppa’KJaHCKON UIEHTUYHOCTH, MTATPUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHUXKCHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAI[MI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI U 1IEHHOCTH, B TOM YHUCJIC B
JEATEIbHOCTU YUEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

3CTETUYECKOE OTHOILICHUE K MUPY, BKJIIOUYAs] 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyiero Gpusnueckon Hayke;

5) TpyA0BOr0 BOCIIUTAHMSA:



MHTEPEC K pa3IUyHbIM cdepaMm mnpodhecCHOHATBHOU JeATEIbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oyaymieit mpodeccuu U peaanu30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K OOpPa30BaHUIO M CaMOOOpa30BaHUIO B 00JIacTH
(bU3HKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0J10rN49eCKOro BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh DKOJIOTHYECKOW KYJIbTYphl, OCO3HaHHE TJI00aJBHOTO
XapakTepa SKOJOTMYECKUX MpobiieM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUM B OKPYKAIOIIEH Cpelle Ha OCHOBE
3HaHMS LEJIeW YCTOMYMBOIO pa3BUTHSI YEJIIOBEYECTBA;

pacUIMpEeHHUE OMbITa JIEATENbHOCTH SKOJOTMYECKOM HAMpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUH 110 HU3HUKE;

7) UEHHOCTH HAYYHOI'0 MTO3HAHUSA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NIECKON HAYKH;

OCO3HaHWE LIEHHOCTH HAy4YHOW JAESTeNbHOCTH, TOTOBHOCTH B MPOIECCE
U3yUYeHUs PUBHKU OCYIIECTBISATh TPOCKTHYIO U UCCIE0BATEIbCKYIO AESATEIbHOCTD
WHNBUyaJIbHO U B TPYTIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble Jjoruyeckue AeiicTBUA:
CaMOCTOSITeNIbHO  (popMynupoBaTh M aKTyalIM3UpoOBaTh  MpoOiemy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh UEIH ACATEIBHOCTH, 3aJ1aBaTh IMapaMETPbl W KPUTEPUHU HX
JIOCTH KECHHS,
BBISBISAITH  3aKOHOMEPHOCTM W MPOTHUBOPEUYMSI B  PACCMATPUBAEMBIX
(bUBUYECKUX SABICHUSX;
pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ YUYETOM aHajdu3a MMEIOLIUXCS
MaTEPUATBHBIX U HEMATEPUATIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JICSITEILHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJIAM, OIIEHUBATh PUCKH MOCJIEACTBUMN AEATEIbHOCTH;
KOOPAUHUPOBATH U BHITIOJIHATH PA0OTY B YCIOBUSIX PEAIbHOTO, BUPTYAJIBHOTO
1 KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPHU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBarebCKue JeCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTHEH, KIKOYEBBIMU MOHATHUSMH U METOAAMHU
duznyecKoil HayKu;



BJIA/ICTh HABBIKAMU y4e€OHO-MCCIIEIOBATENBCKOM U MPOSKTHOM NEITeIbHOCTH
B oOnactu (pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TIOUCKY
METOJIOB pelIeHUs 3a1ad (PU3UIECKOTO COJACpNKAHUS, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB TTO3HAHMS,

BIAJCTh BHJIAMH JCSATEIHHOCTH TIO TMOJYYEHUIO HOBOTO 3HAHUS, €r0
UHTEPIIPETAlNN, MPEOOPa30OBaHUIO W TMPHUMECHCHHIO B Pa3UYHBIX YYeOHBIX
CUTYaIMIX, B TOM YHCIIC TIPH CO3/JIaHHH YUCOHBIX MIPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBIISATh TIPUYMHHO-CICACTBEHHBIC CBSI3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATH THIOTE3Y €€ PEIICHUs, HAXOAUTh apTyYMEHTHI JJIS T0Ka3aTEIhCTBA CBOUX
YTBEPKJICHUM, 33]1aBaTh MapaMeTPhl U KPUTEPUU PEIIICHUS,

aHAJIM3WPOBATh TIOJYYEHHBIE B XOJIE PEIICHUS 3aJa4d  PE3yJIbTaThI,
KPUTHYCCKU OIICHUBATH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (HOpMyIHMpOBaTH COOCTBEHHBIE 3aladyd B 00pa3oBaTEIbLHOMN
JESTETLHOCTH, B TOM YHCIIE TIPU U3YYCHUH (PU3UKHU;

JaBaTh OIEHKY HOBBIM CHUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIHN OIIBIT,

yMETh TEPEHOCUTh 3HaHWA 10 (HU3MKe B TPAKTUYECKYIO 00JacTh
KU3HEICATCITHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC HJIEH, MPEJIaraTh OPUTHHAIBHBIC TIOAXO/IbI M PEIICHNUS;

CTaBUTH MPOOJIEMBI M 3a/1a49H, JOITYCKAIOIINE AIbTCPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmanmeii:

BJIAJICTh HABBIKAMU TOJydeHUS WH(POpMaAIuu (HU3UYECKOTO COICPKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOATEIHHO OCYIIECTBISATh TIOWCK, aHAJIM3,
CUCTEMATHU3AIMI0 W WHTEPIpETAINi0 WHOOPMAIMKA PA3IUYHBIX BUAOB U (OpM
IIPE/ICTAaBIICHHUS,

OIICHUBATH JOCTOBEPHOCTHh HH(POPMAIIHH;

UCIIOJIB30BaTh  CpPeJACTBa  WH(MOPMAIMOHHBIX HM  KOMMYHHUKAITMOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3a71a4 ¢ COOTI0ICHIEM TPEOOBaHU SPTOHOMHKH, TEXHUKH 0€30TTaCHOCTH, TUTUEHBI,
pecypcocOepeKeHrs, MPAaBOBBIX W ATUYCCKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30macHOCTH;

co371aBaTh TEKCTHI (PU3MUECKOTO COACpKAaHUS B Pa3IUYHBIX (dopMarax cC
y4€TOM Ha3zHAYCHHUS MHPOPMAITUHU U LIEJICBOU ayJUTOPHH, BRIOUPAs ONTUMATBHYIO
dbopMy TIpeICTaBIICHUS U BH3yaJIU3aliu.

KoMMyHHMKAaTHBHBIC YHHBEPCAJIbHbIC YUeOHbIe NelCTBHA:
OCYIIECTBIIATH OOIIEHUE HA YpOKaX (PU3UKHU U BO BHEYPOUHOH 1€ATEIbHOCTH;
pacno3HaBaTh MNPEANOCHUIKM  KOH(DJIMKTHBIX CHTyalud M CMSTr4ath
KOH(JIUKTBIL;



pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOIb30BAaHHEM
SI3BIKOBBIX CPEJICTB;

MOHUMAaTh M HCIIOJIB30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUAYaIbHOU
paboThI;

BbIOMpaTh TEMAaTHKY W METOJbl COBMECTHBIX IEHCTBHI C y4€TOM 0OLIUX
MHTEPECOB M BOBMOKHOCTEH KaXKJIOTO YJieHa KOJUICKTHBA,

NPUHAMATh II€TH  COBMECTHOW  JIEATEIBHOCTH, OpPTaHU30BHIBATH U
KOOPAMHHUPOBATH JIEHCTBUS TO €€ JOCTHIKCHHMIO: COCTAaBJIATh IUIAH JICWCTBUH,
pachpenenarTh poid C y4y€TOM MHEHHH y4YaCcTHHUKOB, OOCYXIaThb pEe3yJbTaThl
COBMECTHOU paboThI;

OIICHMBATh Ka4ECTBO CBOETO BKJIAJa U KaXIOTO YYaCTHHKA KOMaHIbI B OOIIIHIHA
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaraTh HOBBIE TPOEKTHI, OIECHUBATh HUACH C TMO3UIMH HOBHU3HBI,
OpUTHUHATBHOCTH, TPAKTUIECKON 3HAYNMOCTH;

OCYIIECTBJISAITh IMO3UTUBHOE CTPATETMYECKOE TOBEJECHUE B pa3IMYHbIX
CUTYAaIIUX, IPOSBIIATH TBOPYECTBO U BOOOPAKEHUE, OBITh HMHUITUATHBHBIM.

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIE NeHCTBUSA
Camoopranusanus:

CaMOCTOSATENIbHO OCYILIECTBISATh MO3HABATENbHYIO ACSITENBHOCTh B 00JACTH
(U3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYJIUPOBATH
cOOCTBEHHEIC 3a/1a4H;

CaMOCTOATENIBHO COCTaBJIATh IIAH PEIICHHUS PAcUyE€THBIX M Kaue€CTBEHHBIX
3a]1a4, IJIaH BBIMOJIHEHUS IPAKTUYECKOW pabOThl ¢ Y4ETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4E€OHOTO MpeAMeTa Ha OCHOBE JIMYHBIX IPEIIIOUYTECHHMI;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTrb Ha cels
OTBETCTBEHHOCTb 32 PEIICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO JPYAULMUA B 00IacTU
(U3HKH, TOCTOSIHHO TIOBBIIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJICKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJaJeTh HABbIKAMU  MO3HABaTENbHON  pedrekcun Kak  OCO3HaHUsA
COBEPIIAEMBIX JIEUCTBUII M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YJIbTaTOB U
OCHOBaHUM;

UCIOJIb30BaTh MPUEMBI peIeKCUU Ui OLIEHKU CUTYyalluH, BbIOOpa BEPHOTrO
peLIeHus;



YMETh OIIEHUBATh PUCKH W CBOECBPEMEHHO IMPUHUMATH PEIICHUS IO HX
CHUKEHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBhI JPYTHUX TIPH aHAIM3Ee pPe3yIbTaToOB
NEeSITENHHOCTH;

IpPUHUMATh Ce0sl, TOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

OpUHUMATh MOTHUBBI W apryMEHTBhl JPYrUX IMpU aHallu3e pe3yJIbTaToB
NESATENHHOCTH;

PU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mporiecce mocTmkeHns TMYHOCTHBIX PE3YIbTATOB OCBOCHHUS POTPAMMBI 110
busnke g ypoOBHS cpeaHero oOmero o0pa3oBaHHS Yy  00yYaromuxcs
COBEPILIEHCTBYETCS AMOIIMOHANIbHBIN WUHTEIUIEKT, Ipeanoiararomii
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITIOCOOHOCTh TOHMUMATh CBOE AMOIIMOHATLHOE
COCTOSIHHE, BUJICTh HAMPABICHUS Pa3BUTHSI COOCTBEHHOW AMOITMOHAILHON CEpHI,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYyJIMPOBaHUs, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBO€ TIOBEACHHE, CIIOCOOHOCTh aIanTHPOBAThCA K
AMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOIICH CTPEMJICHUE K JTOCTHKCHHIO 1ETH U
yCcrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JEHCTBOBATH HMCXOJs M3 CBOMX
BO3MO>KHOCTEH;

AMITIATUH, BKIIOYAOIIECH CITOCOOHOCTh MIOHUMATh AMOITMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIIOUAIOIIMX CITIOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH MHTEPEC U pa3peIiaTh KOHPIUKTHI.

INNPEAMETHBIE PE3YJIBTATBI

K koH1y 00yuenus B 10 kiacce npeaMeTHbIe pe3yiabTaThl HA 0a30BOM YpPOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUaIOLIUXCS YMEHUI:

JEMOHCTPUPOBaTh Ha MpPUMEpaxX poJib U MecTO (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpPaA, B PA3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOAEH;

YUUTHIBaTh TPaHULBl MPUMEHEHUS W3YUYCHHBIX (U3NYECKUX MOJEINIEH:
MaTepuaibHasl TOUKa, MHEpLUaJIbHAs CUCTeMa OTCYETa, a0COIIOTHO TBEPAOE TEJNO,
UJCaIbHBbIN a3, MOACIU CTPOCHUS Ta30B, )XKUIKOCTEH U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUYECKUH 3apsij] NpU PEIICHUH PU3NYECKUX 33]1ay;

pacno3HaBaTh (PU3NUYECKUE SIBICHUS (TPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETUYECKOM TEOPUM CTPOCHMS BEILECTBA U



IEKTPOAVMHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHNUE,
cBOOO/HOE MMAaJICHUE TEJl, IBUKEHUE MO OKPYKHOCTH, MHEPLHS, B3aUMOJEHCTBUE
Ten, aud@y3usi, OpOYHOBCKOE JIBUKEHUE, CTPOCHUE KUAKOCTEH M TBEPIBIX TEl,
U3MEHEHHE O0bEMa TeN MpU HarpeBaHUM (OXJIaXKJIECHUH), TEIUIOBOE PaBHOBECHE,
UCIIApEHNUE, KOHJCHCALMs, IUIABJICHUE, KPUCTAIIM3Aalus, KUIIEHUE, BIIA)KHOCTH
BO3/lyXa, MOBBIIICHUE JABJICHUS ra3a IPU €ro HarpeBaHUM B 3aKPBITOM COCY/IE,
CBSI3b MEXIYy IapaMeTpaMM COCTOSIHUA Ta3a B M30IPOLECCaX, AIEKTpU3aLus Tell,
B3aUMOJICCTBUE 3aPs/IOB;

OMHCHIBATh MEXAHWYECKOE JBUKEHHUE, MCIONb3YysS (PU3NUECKUE BEIUYUHBL:
KOOpAMHATa, IyTh, IEPEMELIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CWIIA,
UMITYJIBC T€Jla, KHHETHUYECKasl dHEPrus, NOTCHIUAIbHAS DHEPrus, MEeXaHU4ecKas
paboTa, MexaHM4YecKass MOIIHOCTh; MpPH OINWCAHUU MPaBUIBLHO TPAKTOBATH
(U3HYECKUIl CMBICT HMCHOJBb3YEMbIX BEJIMYMH, WX OOO3HAUEHUS M €IMHHIIbI,
HaXOAUTh (YOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUUYHHY C APYTUMHU
BEJIMYMHAMU;

ONNCBIBATh W3YyYCHHBIC TEIUIOBBIC CBOMCTBA TE€JI M TEIUIOBBIE SBICHUS,
UCTIONIb3Ysl (DU3MYECKHE BEJIIMYMHBI: JaBJICHUE Tra3a, TeMIlepaTypa, CpeaHss
KMHETUYECKAS DHEPTUs XaOTHYECKOIO JBMKEHHUS MOJIEKYJ, CPEAHEKBaApaTHYHAsS
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsSs 3HEprus, padbora rasa,
KOO(QGUIUEHT TMOJE3HOI0 JEHCTBUS TEIJIOBOIO JBHUraTeNs; MpH ONHCAHUU
OPaBUWJIBHO TPaKTOBaTh (U3MUECKUH CMBICH HCHOJb3YEMbIX BEJIMYUH, HX
0003HAUEHUA W E€OUHULBI, HAXOIUTh (OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO
(GU3NYECKYI0 BEIUYUHY C APYTUMU BEIHMUNHAM;

OIMCBIBATh U3YUYECHHBIE HIIEKTPUUECKUE CBOWCTBA BEILIECTBA U DJIEKTPUUECKUE
SIBJIEHUS (IIPOLIECCHI), UCIONIb3Ysl (PU3NUYECKUE BEJIIMYMHBI: DJIEKTPUUECKUN 3apsi,
AIEKTPUYECKOE TO0JIE, HAPSHKEHHOCTD IOJIS, MOTEHIHAN, Pa3HOCTh MTOTEHIHAJIOB;
Opy ONHCAHWM TNPABWIBHO TPAKTOBATh (PU3MYECKHI CMBICI HCIOIb3YyEMBIX
BEJIMYMH, MX OOO3HAYCHMsS] M EIUHHIIBI; YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE
JaHHYIO (PU3MUECKYIO BETUUYUHY C IPYTMMH BETUUMHAMU;

aHAJIN3UPOBaTh (PU3NYECKHUE MPOLECCHl U SBICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI U NIPUHIUIIBL: 3aKOH BCEeMUPHOTO TAroreHus, I, II u 11l 3akonsl HeroToHa,
3aKOH COXpPAaHCHMS MEXAHUYECKOW DJHEPIUM, 3aKOH COXPAHEHMs HMILYJIbCa,
OPUHIMUI CYNEPIO3ULIHUHA CHWJI, NMPUHUUII PaBHONPABUS WHEPLUUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJSPHO-KMHETHYECKYI) TEOPUIO CTPOCHMS BELIECTBA, TIa30BbIC
3aKOHBI, CBA3b CPEJHEN KMHETUYECKON HEPTrUU TEIUIOBOTO JBUKEHHUS MOJIEKYII C
a0COJIFOTHOM TeMmIepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHCHUS
JJEKTPUYECKOro 3apsifa, 3akoH KynoHa, mpu 3TOM pas3inyarh CIOBECHYIO
(GOpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUSA (TpaHUIIbL,
00J1acTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE IPUHIIMIIBI JEHCTBUS MALIMH, IPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3auyarh yCJIOBHS X 0€30MaCHOTO MCIOJIb30BAHMS B MOBCEIHEBHOM
KU3HH,

BBIMOJHATh JKCHEPUMEHTHI O HCCICNOBAHUIO (PU3UYECKUX SIBICHUN U
IPOLIECCOB C HCIOJB30BAaHUEM MPSAMBIX W KOCBEHHBIX H3MEPEHUU, HpPU HTOM
dbopmyupoBaTh MpodIeMy/3a1ady U THIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEAIOKEHHOTO 000PYI0BaHMsI, TPOBOANUTH OMBIT U (POPMYIIUPOBATH
BEIBOJIBL;

OCYIIECTBIISITH MPSMBIE U KOCBEHHBIE H3MEPEHUS (PU3MUECKUX BETUYHH, TIPU
3TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHsS W HMCHOJIb30BaTh H3BECTHBIC
METO/Ibl OIICHKH MOTPEIIHOCTEN U3MEPEHHUI;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXIy  (QU3NYECKUMH  BEIUYMHAMH  C
UCTIOJb30BAaHUEM TMPSMBIX HM3MEPEHUH, MPH ITOM KOHCTPYHPOBATh YCTAHOBKY,
(uKCHPOBATH PE3yJIbTAThl MOMYUYEHHOM 3aBUCUMOCTH (PU3NUYECKUX BETUUYHMH B BUJIE
TaOIUI ¥ TPaQUKOB, 1€1aTh BHIBOJBI 110 pe3yJIbTaTaM UCCIIEI0BaHUS;

coOmro/1aTh MpaBuiia 0€30MacHOro TPyJa MpU MPOBEIECHUU HCCIECIOBAaHUMN B
pamMkKax y4eOHOTO DSKCIEepMMEHTa, Y4eOHO-MCCIeNOBATENbCKOW W TPOEKTHOM
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000pyI0BaHUS,

pemarh pacu€THble 3aJaydl C SBHO 3aJlaHHON (DU3MYECKON MOJIETbIo,
UCTIONB3Ys (hM3MUECKHe 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7a9u
BbIOMpATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUYECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOAMMBIE ISl €€ pelleHus, MPOBOJUTH PAcu€Thl M OLICHUBATH PEaIbHOCTh
MOJy4YE€HHOT0 3HaueHus (PU3MUECKON BEIIUYUHBL;

peniaTh KaueCTBEHHbIE 3a/1a4d: BICTPAUBATh JIOTUYECKH HETIPOTUBOPEUUBYIO
[ETIOYKY PAaCCyXJACHUU C OMOpON Ha HM3yueHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzuYecKue sIBJICHNUS,

UCTIOJIb30BaTh IPU PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTMH JUIsl TIOUCKA, CTPYKTYpUPOBAHUS, UHTEPIPETALNUN U MPEJCTABICHUS
y4eOHOH ¥ HAy4YHO-NOMYJSAPHON HHPOPMALIMM, TOJYYEHHOM U3 pa3InyHBIX
UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH MOJIydaeMyt0o HHPOPMAITHIO;

IPUBOJIUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYyKH, 00BSICHEHUE MPOIIECCOB OKPYIKAIOIIEro MUPa, B Pa3BUTUE TEXHUKH
1 TEXHOJIOTHM;

UCTIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3UKE B IOBCETHEBHOM KU3HU AJIS
oOecrieueHuss 0€30MAaCHOCTU NpH OOpalllEHHH € NpUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMH, ISl COXPAHEHUsS 30POBbS M COOJIIOICHUS HOPM 3KOJOTHYECKOTO
MIOBEJICHUS B OKPYKAIOIIEH CpeIe;



paboTath B TpYIIE C BHINOJIHEHUEM PA3IMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh padOTy TPYIIbl, PAlMOHAIBHO paACHpeNesiaTh OO0S3aHHOCTU U
MJIAHUPOBAThH JCATEILHOCTh B HECTAHAAPTHBIX CUTYAIlUSX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE pacCcMaTpUBAEMOM MPOOIEMBI.

K koniy o0yuenus B 11 kjacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpPUMEpPax pojb U MECTO (PU3NKU B (POpMHUpOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B NPAKTUYECKON AEATEIBHOCTH JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
¢bu3nUecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIETeH:
TOYCUHBIN AJEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHBIH UCTOYHUK CBETA, sJIepHas
MOJIEJIb aTOMa, HYKJIOHHAs MOJIEJIh aTOMHOTO Sifjpa MpU PEIICHUU (PU3UIECKUX
3aj1ad;

pacno3HaBaTh (PU3NYECKHE SIBJICHUS (TPOIECCHI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU U KBAaHTOBOM (DU3UKHU: AJIEKTpUUECKasi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEWUCTBUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, DJICKTPOMarHuTHas WHAYKIUS, JACHCTBME MArHUTHOrO TIOJSI Ha
IPOBOJHUK C TOKOM W JBIDKYIIMICS 3apsll, 3JIEKTPOMArHUTHBIE KOJEOaHUsS W
BOJIHBI, MPSIMOJIMHENHOE PacHpOCTPAHEHUE CBETAa, OTPAXKEHHE, MPEIOMIICHUE,
untepdepennus, audpakius W MOOJApU3alMS  CBETa, JUCIEPCHUS CBETa,
dbotornexTpuueckuil 3pdext (potoadPdexT), cCBETOBOE AaBIEHNE, BOSHUKHOBEHUE
JUHEWYATOro CHEKTpa aTomMa BOJOPOJla, €CTECTBEHHAass U HMCKYCCTBEHHas
PaauO0aKTUBHOCTE;

OMKCHIBATh W3Y4YEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJICKTPUUYECKYI0  MPOBOJMMOCTh  pa3IUYHBIX  Cpel) U
AJIEKTPOMArHUTHBIC SIBJICHUS (MPOIECCHI), UCMOJNB3Ys (PU3HUYECKUE BEJIUYUHBIL:
AIEKTPUYECKUIN 3apsijl, CUJIa TOKA, DJIEKTPUYECKOE HANpPSKEHUE, JICKTPUUYECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJTIOB, JEKTPOJBIDKYIIAs CUiia, paboTa TOKa,
WHIYKIHMS MarHUTHOTO TMojs, cwia Awmmepa, cuna JlopeHna, WHIYKTUBHOCTH
KATYIIKW, DHEPrus HJIEKTPUYECKOTO M MArHUTHOTO TMOJed, MEPHOoJl U YacToTa
KoneOaHuii B KojebaTenTbHOM KOHTYpE, 3apsl M Ccuja TOKa B TMpoIecce
TApMOHUYECKUX JJICKTPOMATHUTHBIX KoJiebaHu#, (OKYCHOE pacCTOsHUE U
ONTHYECKasi CWJa JIMH3bI, TIPU OMHCAHWUU TPABWIHLHO TPAKTOBATH (DUIUUYECKUUN
CMBICIT HCIIOJB3YEMBIX BEJIMYMH, MX OOO3HAYeHUS M €IAUHUIIBI, YyKa3bIBaTh
(GbopMyIIbl, CBSI3BIBAIONINE TAHHYIO (DU3UYECKYIO BEIMUUHY C APYTUMU BETUUMHAMU,

ONUCHIBATh H3YyYCHHBIC KBAHTOBBIC SBICHUS M MPOLECCHI, HUCIOIb3YS
¢dbu3nUecKkrue BEIMYUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJWHA BOJIHBI U
4acTOTa CBETa, YHEPTUs U UMITYJIbC (POTOHA, EPHO/I MOTypaciaa, SHEPTUsI CBSI3U



aTOMHBIX SIJIep, TPU OINKUCAHUM TPABUIBHO TPAKTOBAaTh (PU3MUECKHH CMBICI
UCIOJIb3yeMbIX BEJIMYMH, X OOO3HAYEHUs U €IHUHHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBS3BIBAIONIME JaHHYIO (U3MYECKYI0 BEIWYHHY C JPYTUMH BEITUYMHAMH,
BBIYHCIIATH 3HAUCHHUE (PU3NUECKON BETUINHBL,

aHAIM3UPOBaTh (PU3MUECKHUE MPOIECCHI U SBIICHUS, WUCIIONB3YS (HU3HUUECKUE
3aKOHBI U MPUHIUIIBL: 3aK0H OMa, 3aKOHBI TOCIIEIOBATEIHLHOTO U MapaiIeIbHOTO
COCIMHCHMSI TPOBOJHHUKOB, 3akoH JDkoyns—JIeHIa, 3aKOH 3JEKTPOMArHHUTHOW
WHIYKITUHU, 3aKOH TPSIMOJUHEHHOTO PacIpOCTPaHEHUS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHeHHWE OWHINTEHHA it doTtodrddexra,
3aKOH COXPaHEHHUS] DHEPTUH, 3aKOH COXPAHEHHUS HUMITYJIbCa, 3aKOH COXpaHEHUS
ANEKTPUYUECKOTO 3apsijia, 3aKOH COXpaHEHUs MacCOBOTO YHCIA, MocTynaTsl bopa,
3aKOH paJM0aKTUBHOTO pacmlaja, Mpu 3TOM pa3InudaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BBIPAKEHHE U YCJIOBUS (TpaHUIIbI, 00JIACTH)
IPUMEHUMOCTH;

OTIpeJIeNATh HAIPaBJICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TOJISl IPOBOIHHUKA
C TOKOM, cujibl Amrnepa u cuibl JlopeHna;

CTPOUTh W OIHCHIBATH HM300paKEHUE, CO3[aBAEMO€ IUIOCKHM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATDh JKCIIEPUMEHTHI TI0 HCCIIENOBAHUIO (DU3UYECKUX SBJICHUA U
IPOLIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHUMN: TMPHU 3TOM
dbopmynupoBath NpodaemMy/3a1ady U TUIOTE3y YueOHOIro SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEI0KEHHOTO 000pYA0BaHUS, IIPOBOJAUTH OIBIT U (POPMYITHUPOBATH
BEIBOJIBL

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUST (GU3NUECKUX BETUYHH, MIPU
STOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEpPEHUs W HUCIOJIb30BaTh W3BECTHHIC
METObI OLIEHKH ITOTrPEIHOCTEN U3MEPEHNU;

MCCJICIOBATh 3aBUCUMOCTH (PU3MUECKUX BEIMYUH C UCTIOIB30BAHUEM TIPSIMBIX
WU3MEPEHUI: TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YIbTATHI
MOJIYYCHHOW 3aBUCHUMOCTH (DM3MYECKUX BEJIMYMH B BUAEC TaOMUIl U TpaduKoOB,
JIeNaTh BBIBOJIBI 110 PE3YJIbTaTaM MCCIICIOBAHUS;

coboaaTh mpaBuiaa 0€30MacHOTO TpyJa NP MPOBEICHUM HCCIIEIOBAHUI B
pamMKkax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIICIOBATEIBCKON W TPOSKTHOU
JESITETPHOCTH C HMCTIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaHUS,

pemiaTh pacuéTHbIe 3a7a4d C SBHO 3aJaHHOW (DU3UYECKOM MOJIEIIbIO,
UCTIOJIB3YsI (PU3UYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAJN3a YCJIOBUS 3a/1a9n
BbIOMpaTh (PU3UUECKYIO MOJEIb, BBIACIATH (PU3MUECKHE BETUYMHBI U (DOPMYIIHL,
HEoOXoMUMbIe NJisi €€ PEeIIeHUs, TPOBOJUTh PACUYEThl M OIEHUBATH PEATBHOCTH
MOJIYYEHHOT'0 3HAYCHHS (PU3MUECKON BEJIMYUHBI,



pelnIaTh KaueCTBEHHBIC 3aaui: BRICTPAUBATh JIOTHYCCKU HEMTPOTUBOPEUUBYIO
IETIOYKY PAaCCYXJACHUN C OMOpOH Ha H3ydeHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKue sIBJICHNUS,

UCIIOJIb30BaTh IIPH PEIICHUH YICOHBIX 3a/1a4 COBpEMEHHBIC HH()OPMAIIMOHHBIC
TEXHOJIOTHH JUTSI TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETANNN U TIPEICTABJICHUS
y4eOHOW W HAayYHO-TIONMYJISAPHOW WHGOpPMAIUHU, IIOJYYCHHON W3 pa3iIMdHbIX
HUCTOYHUKOB, KPUTHYCCKH aHAJIM3UPOBATH MOJTydaeMyI0 HH(POPMAIIUIO;

OOBSCHATh TPHUHIMIIBI JEHCTBUS MAaIIUH, TPHOOPOB M TEXHUYECCKUX
YCTPOMCTB, pa3inyaTh YCIOBUS UX OE30MaCHOTO MCIOIh30BAaHUS B IOBCEAHEBHON
KU3HU;

NIPUBOIUTH TPUMEPHI BKJIaJIa POCCUHUCKUX U 3apyOC)KHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOICCCOB OKPY)KAMOIIEr0 MHpAa, B pPa3BUTHE
TEXHHUKH M TEXHOJIOTHIA;

UCTIOJIb30BaTh TCOPETUUYCCKUE 3HAHUS 110 (PU3UKE B TIOBCEIHEBHOM KU3HU IS
oOecrieueHrss 0€30MACHOCTH TPH OOpalleHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS M COOJIIOJICHUST HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CpeLE;

paboTath B TpyHIe C BBHIMOJIHCHHEM pPAa3IMUHBIX COIHUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPyNIbl, PAMHOHAIBHO paCHpenesaTh OO0S3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYAIMsIX, aJcKBaTHO OIICHUBATH
BKJIAJ[ Ka)KJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHHE PACCMAaTPUBACMOM ITPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HaunmMeHnoBanme KosmuecTBo yacos
Ne DJIeKTpOHHbIe (LM (ppPOBbIE)
pa3aeiioB H TeM Konrpoabusie | IlpakTnyeckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NPOrpamMMbl padoThI padoThl
Pazgen 1. PU3UKA U METO/IbI HAYYHOI'O IO3HAHUSA
®dusnka U METOAbI
1.1 2 https://m.edsoo.rt/AVIAWVNQO
HAy4YHOT'O TIO3HAHUS
Hroro no pazneny 2
Paznea 2. MEXAHUKA
2.1 Kunematuka https://m.edsoo.ru/SNO2MCWXU
2.2 JnHamuka https://m.edsoo.rt/RML6BX3PU
3
2.3 AKOHBL COXpANCHILL B 6 1 1 https://m.edsoo.ru/S6NRCXHA7
MeXaHUKe
Hroro no pazneny 18

Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUNHAMUKA

OcHOBBI

3.1 MOJIEKYJISIPHO- 9 1 https://m.edsoo.ru/HRGVSNOPE
KMHETUYECKON TEOPUHU

3.2 Octopb! 10 1 https://m.edsoo.ru/HK6KIL6RS9
TEPMOJIUHAMUKHU
ArperaTHblie

3.3 COCTOSIHHS BEIIECTBA. 5 https://m.edsoo.ru/HSM355JCH

dazoBrIe nepexoabl



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH

Hroro no pazneny 24
Paszpnen 4. JIEKTPOANHAMUKA
4.1 DNeKTpOoCTaTUKA 10 1 1 https://m.edsoo.ru/LSRP72QLI
[TocTosanHBIM
4.2 SCKIPHACCIIH TOK. 12 1 1 https://m.edsoo.rut/GEWTDQXWW
Toxku B pa3nu4HbIX
cpemax
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBILEE KOJIMYECTBO 68 4 4
YACOB 110 [TIPOIT'PAMME



https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

11 KITACC

KoanuyecTBO 4acos

Ne HaunmeHoBaHue pa3neiioB DJIeKTpOHHbIe (HH(ppOBbIE)
Kourpoasbnbie | IlpakTHyeckue
/| ¥ TeM NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIC PeCypPChI
padoTsbI padoThI
Paznea 1. JIEKTPOJAUHAMUKA
MarnuTHO€ nose.
1.1 DJIeKTpOMarHuTHast 11 1 3 https://m.eds00.ru/Z2Q390NGS8
WUHIYKUHUS
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHBI
Mexanuueckue u
2.1 3IIEKTPOMATHUTHBIE 9 1 https://m.eds0o0.ru/3TLNQKPG6
KoseOaHus
M
2.2 exartreciue 5 1 https://m.edsoo.rt/WQT6385V1
3JIEKTPOMAarHUTHBIE BOJIHbI
2.3 Onrtuka 10 3 https://m.edsoo.r/TUPOIURXM
Hroro no pazneny 24

Pazgen 3. OCHOBBI CHEIIUAJIBHOM TEOPUU OTHOCUTEJLHOCTH

OCHOBBI CITEIHATBHOM

3.1 1COpHH OTHOCHTETHOCTH 4 1 https://m.edsoo.rt/AOUCOVDK?2
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA

4.1 IICMEHTEL KBAHTOBOI 6 https://m.edsoo.rt/SWOVAWQRS

OIITHUKH



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS

4.2 Crtpoenue aToma 4 https://m.edsoo.ru/HSBEAOQEA
4.3 AToOMHOE S1pO 5 https://m.eds00.ru/97MCIDZXQ
Hroro no pazneny 15

Pa3nea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

DneMeHTbl aCTPOHOMUU U

5.1 7 1 https://m.edsoo.ru/3EOD6K XI19
acTpou3uku
Hroro no pasneny 7
Pazgen 6. OBOBIIAIOLIEE IOBTOPEHHUE
6.1 Ob6o06muaromiee MOBTOpEeHNE 4 https://m.eds00.ru/O2JEGZCIM
Hroro no pazneny 4
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO 68 4

YACOB IIO ITPOITPAMME



https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ
https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoandecTBO 4acoB
Ne Hara DJIeKTpOHHbIe HU(pPOBBIE
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
®usuka — HayKa O PUPOJIE.
1 HayuHnble MeTO1bI TO3HAHUSA 1 https://m.edsoo.ru/YXGQSPM1P
OKPY’KaOIIEeT0 MUpPA
Posnb 1 MecTo ¢pu3uku B
(hopMUpOBaHUH COBPEMEHHOM
2 Hay4YHOU KapTUHBI MUPA, B 1 https://m.edsoo.ru/SHSXWFFVO
MPAKTUYECKON IEATETbHOCTH
monei
Mexanuueckoe OBMIKEHHUE.
OTHOCHUTEILHOCTD
3 MEXaHUYECKOI'O JBMKCHHUS. 1 https://m.edsoo.ru/RSOAO0V5ZX
[Tepemenienue, CKOpOCTb,
YCKOpEHHUE
PaBHOMEpHOE TPSIMOJIMHEHHOE
4 1 https://m.edsoo.ru/L8IPY2JEZ
NIIBIOKEHUE
PasHOYCKOpEHHOE
5 y pv 1 https://m.edsoo.ru/MDIDKJOUB
MPSIMOJTMHEMHOE JIBHKCHHE
CBo0OoHOE HaJeHHE.
6 YckopeHnue cBOOOIHOTO 1 https://m.edsoo.ru/MXPLZIX8]J
MaJeHUSA
KpuBonuneiiHoe 1BUXEHUE.
7 . 1 https://m.edsoo.rw/TFLI2C4DN
JIBr>KeHre MaTtepuaibHOU



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN

TOYKH IO OKPYKHOCTH

[IpuHLUII OTHOCUTENBHOCTH
lNanunes. MaepuuanbHble

TOYKH, CUCTEMBI

8 . https://m.eds00.ru/J6QY7N3IWN
cucreMsbl orcyera. [lepBbiii
3akoH Herotona
Macca tena. Cuna. [Ipunuun
CYNEPIIO3ULIUU CUl. BTopou

9 ynep H p https://m.edsoo.ru/BVINWTAQH
3akoH HeroToHa mis
MaTepHUaTbHOU TOUKH
Tperuu 3axod HprotoHa

10 DETHI SAKOM HpIOTOHA U1 hitps://m.edsoo.ru/JYL4I4UAN
MaTepHaIbHBIX TOUEK
3aKOH BCEMUPHOTO TATOTEHUS.

11 Cuna tsxectu. IlepBas https://m.edsoo.ru/D13D593MU
KOCMHUECKasi CKOPOCTb
Cuia yopyroctu. 3akoH I'yka.

12 yupy y https://m.edsoo.ru/RILVFXEQD
Bec Tena
Cuna tpenus. Koapduument
TpeHus. Cria COIPOTHUBIIEHUS

13 p p https://m.edsoo.ru/UZBUPCM5M
MpY JBU>KEHUU TEJIa B
SKAUIKOCTH WU rase
[ToctynarensHoe n
BpaniaTeIbHOE JBUKEHUE
a0COIIOTHO TBEPIOTO TEA.

14 P https://m.edso0.ru/IDOAU40TS
MowmenT cunbl. ITnedo cuim.
VYcnoBusi paBHOBECHS TBEPOTO
TeIa
Nmmyiabc MaTepuaibHON

15 y p https://m.eds00.ru/MSJQTKNWC



https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC

MaTepuaIbHBIX TOUCK.
Nmnynbe cumbl. 3aKoH
COXpaHEHHUS UMITYJIbCA.
PeakTtuBHOE ABMKEHUE

16

Pabota u MOILITHOCTD CHUIIBI.
Kunernueckas sneprus
MarepualibHON Touku. Teopema
00 M3MEHEHUH KUHETUYECKOU
SHEPTUU

https://m.edsoo.ru/J1V591.28B

17

[loTeHunanpHas 3HEprus.
IToreHumanpHas sHEpIrust
ynpyro n1eopMupoBaHHOU
npyxuHsl. [loreHnmanbHas
SHEprus Tena BOIU3U
TMOBEPXHOCTH 3eMITH

https://m.edsoo.ru/RNEXJW4KF

18

[MorenumansHeIe 1
HETIOTEHIHAIbHBIC CUJIBI.
CBs13b pabOTHI
HETOTEHIIMAIBHBIX CHJI C
U3MEHEHUEM MEXaHUYEeCKOU
SHEPTUU CUCTEMBI T€Jl. 3aKOH
COXpaHEHHS MEXaHUYCCKOH
SHEPTUH

https://m.eds00.rt/DA3QVTOXQ

19

JlaGoparopHas paboTa
«HccnenoBanue cBsi3u pabOTHI
CHJIBI C ©3MEHEHUEM
MEXaHMUYECKOW YHEPTUU TeJa
Ha MPUMEPE PACTHKEHHUS
PE3HHOBOTO KTyTa»

https://m.edsoo.rt/W1R4R88UG



https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG

20

KonTponbHas pabota no teme
«Kunematuka. Jlunamuka.
3aKOHBI COXPAHECHHSI B
MEXaHUKE»

https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
Teopuu. bpoyHoBckoe
newkenue. duddysus

https://m.eds0o0.ru/OEY9VYU2B

22

Xapakrep JBUKEHHUS U
B3aUMOJECUCTBHUS YaCTHI]
BeecTsa. Mozenu cTpoeHust
ra3oB, JKUIKOCTEH U TBEPIBIX
TEN

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyn. KonuuectBo
BemtecTBa. IlocTosHHas
ABoraapo

https://m.edsoo.ru/FLIBAQDI13

24

TemnoBoe paBHOBECHE.
Temneparypa u e€ u3MepeHue.
[[Txana remnepatyp Llenbcus

https://m.edsoo.rt/WPNY6QASZ

25

Wneanpueiii ras B MKT.
OcHoBHoe ypaBHeHue MKT

https://m.edsoo.rui/UKJFVSBZO

26

AGcomoTHas TemMnepaTypa Kak
Mepa CpeIHEN KUHETUYECKOU
SHEPIUH JBHKEHUS MOJIEKY.
YpaBuenue MeHieneena-
Kianeiipona

https://m.edsoo.ru/BXUDVDG2F

27

3akoH /lamproHa. ["a30BBIC
3aKOHBI

https://m.edsoo.ru/Y3WB66I3A



https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH

28 MEX]ly TapaMeTpaMu https://m.edsoo.ru/35DBLKT96
COCTOSTHUS Pa3pEKEHHOTO
raza»
H3onporiecchl B U1eaiIbHOM

29 rase u ux rpaduueckoe https://m.eds00.ru/OZJ3KZNI5
IpeJCTaBICHHE
BryTtpeHnHss sHeprus
TEPMOJIMHAMHUYCCKOU CHCTEMbI
U CIIOCOOBI €€ N3MEHEHHUS.

30 KonudaecTBo TEmaoTh! 1 https://m.eds00.ru/9JQITVXIS
pabota. BHyTpeHHss 3Heprus
OJTHOATOMHOTO HCATBHOTO
rasa

31 Buns! Teronepenaun https://m.edsoo.ru/36JJI20W9
VnenpHast TEMI0EMKOCTh

32 Bemmectea. Konmriectso https://m.edsoo.ru/SK3Y4H86L
TEIUIOTHI IIPU TEIUIONEepe1ayde.
AnabaTHBIN MpoIecc
[TepBrlit 3aK0H

33 TEPMOJMHAMUKH U €T0 https://m.edsoo.ru/2ZHO6R3GAS8
MIPUMEHEHHE K U30IpoIeccam
HeoOpaTtumocTs nponieccos B

34 npupoje. Bropoit 3akon https://m.edsoo.ru/S8SLWDFT8
TEPMOJIUHAMUKHU

35 Tpuruun aefictsus 1 KL https://m.edsoo.ru/DLCDEAAUC

TEIUIOBOI MaIIMHEI



https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC

36

Hwuxn Kapno n ero KITJ{

https://m.edsoo.1u/4XPSAOVIM

DKosorudyeckue npoodaemMbl

37 https://m.edso0.ru/PO7ZMYMSI
TETUIOPHEPT e TUKHI
O6o0maromuii ypox

38 «MonekynspHas pU3HKa. https://m.edsoo0.ru/9EKZODDWP
OCHOBBI TEPMOJAMHAMUKID)
KonTponbHast pabota no teme

39 «MonekynsipHas Gpu3HKa. https://m.edsoo.ru/RCARYE6ZX
OCHOBBI TEPMOAUHAMUKI
[TapooOpazoBanue u

40 KoHaeHcanusa. Vcnapenue u https://m.edso0.ru/X48Q078EE
KHIICHUE
AOCONIOTHAS M OTHOCUTEIIbHAS

41 BJIA)KHOCTh BO3/1yXa. https://m.edsoo.ru/98HVAEBMM
Hacepiennsiit nap
Tsepnoe teno.
Kpucrannuueckue u
amop¢HbIe Tena. AHU30TPOIUS

42 . https://m.edsoo.ru/JXFWLMZNK
CBOMCTB KpucTaioB. JKuakue
Kpuctaibl. CoBpeMeHHbIE
MaTepHabl
[lnaBnenue n KpUCTATUIU3ALIMSL.

43 VenpHas TEIIOTA IIABICHUS. https://m.edsoo.ru/OX117G6MR
CyOnumarust

44 YpaBHEHHE TEIUIOBOTO OamaHca https://m.edsoo.ru/OTUXGN2I1
DnexTpu3aius Teq.

45 DnexTpuueckuu 3apsi. JIsa https://m.eds00.1u/QJ2S7TWSBM

BUJId DJICKTPUUYCCKUX 3apssI0B



https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM

[IpoBOTHUKY, TUATEKTPUKHU U
MOJYTIPOBOJAHUKH. 3aKOH

46 https://m.edsoo.ru/F3YVPQUYH
COXPaHEHHUS AJIEKTPUIECKOTO
3apsna
B3anmMoencTBue 3apsioB.

47 3akon Kynona. Toueunbn’ https://m.edsoo.ru/SUSBUOTHH
ANIEKTPUYECKUH 3aPsi]]
HanpspokenHocTsb
ANEKTPUYECKOTO TOJISL.

48 [IpuHnun cynepno3unun https://m.edsoo0.ru/9IKAWD2V6
AIEKTPUUYCCKUX TOJICH. JInHUM
HaINpsHKEHHOCTH
Pabora cun

49 SMCKTPOCTATHHEBCROTO TOI. https://m.edsoo.ru/VOPDIOASLF
[Torenuuman. PazHocts
MTOTEHIIUAJIOB
[IpoBOIHUKY U JUAIEKTPUKHU B

50 DICKTPOCTATIICCROM HOJC. https://m.edsoo.ru/12P2S3127
Jusnexrpuueckas
IPOHUIIAEMOCTh

51 IICKTPOCMKOCTE. https://m.edsoo.ru/BIUPRD52W
Konpaencarop
ONEKTPOEMKOCTH INIOCKOTO

52 KOHJIEHCAaTopa. DHeprus https://m.edsoo.ru/XPUKP82V8
3apsHKEHHOI0 KOHAEHCAaTopa
JlabopartopHas paboTa

53 "U3mepeHue 3eKTpOEMKOCTH https://m.edsoo.ru/PBGM4F845

KOHJeHcaTopa"



https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845

54

[IpuHnumn neicTeus u
IIPUMEHEHHE KOHJIEHCATOPOB,
KOIMPOBAJIBHOI'O arapara,
CTPYHWHOTO IIPUHTEPA.
DeKkTpocTaTHYeCcKas 3alluTa.
3azeMyieHHE SIEKTPONPUOOPOB

https://m.edsoo.ru/H3QIPNHYY

55

DIJIEKTPUYECKUH TOK, YCIOBUS
€ro CyIIeCTBOBAHUS.
TTocTrosaunsbiii Tok. Cuiia ToKa.

Hamnpsokenne. ConpoTuBiieHue.

3akon Oma aJig yyacTka 1enu

https://m.edsoo.ru/D6Y72A4B7

56

ITocnenosarensHOE,
[apaJuIeIbHOE, CMEIIAHHOE
COEIMHEHHE NTPOBOJHUKOB.
JlaGoparopHas paboTa
«M3ydyeHue cMeIanHoro
COEJIMHEHUS PE3UCTOPOBY

0.5

https://m.edsoo.rui/SLKT3UPUR

57

Pabora 1 MOIIHOCTH
3JEKTPUYECKOTO TOKA. 3aKOH
[xoyns-Jlenna

https://m.edsoo.rw/LESHA2A3M

58

3akon OMa 1 ITOJTHOM
(3aMKHYTOM) DJIEKTPHUECKOM
nenu. Kopotkoe 3amblkaHue.
JlaboparopHas paboTa
«M3mepenne D/1C ncrounuka
TOKa U €r0 BHYTPEHHETO
COIIPOTHBIICHHSD)

0.5

https://m.edsoo.rui/YNSBE7PBS

59

DJIeKTPOHHAS IPOBOAUMOCTD
TBEPJIBIX METAJIIOB.

https://m.edsoo.rt/ WMNNBQLI9H



https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/WMNNBQL9H

3aBUCHUMOCTb COIIPOTHUBIICHUS
METaJJIOB OT TEMIIEPATYPHI.
CBepXmpoBOIMMOCTb

DNEeKTPUYEeCKUH TOK B

60 Bakyyme. CBoUCTBa https://m.edso0.ru/4CCYCJ785
AJIEKTPOHHBIX MTyYKOB
[TomynpoBogHUKH, X
coOCTBeHHas ¥ pUMecHas
61 HpOBOAMOCTE. CBOHCTBA p— https://m.eds00.ru/S55A1DQUR
n-rnepexoa.
[TomynpoBoAHUKOBBIE
npubopsI
DJIEKTPUUECKUU TOK B
pacTBopax U pacriaBax
62 3JIEKTPOJIUTOB. https://m.eds00.ru/QUOQUWVII
DNEeKTPOIUTHYECKAS
JUCCOLUAIUS. DIEKTPOIIN3
DJEeKTPUYECKUH TOK B Ta3ax.
63 CamMOCTOATCILHEIH Hv https://m.edso00.ru/2VX2KLFQA
HECaMOCTOSITENIbHBIN pa3psijl.
Momnnus. [lnazma
DnekTpuueckue mpruOopsl U
YCTPOMCTBA U UX
64 IIPAKTUYECKOE IPUMEHEHHUE. https://m.edsoo.ru/KJA02KUPS
IIpaBuia TexHUKH
0e30macHOCTH
O6o0maromuii ypok
65 «ONeKTpoAUHAMUKAY / https://m.edsoo.ru/PS6MDY07H

Bcepoccuiickas npoBepoyHas



https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/P86MDY07H

paborta

KonrtponbHas pabora o Teme

«ONEeKTpOCTaTHKA.

66 [TocTosTHHBIN 3NIEKTPUYECKUIA 1 https://m.edsoo.ru/PASKIGWP4
TOK. TOKHM B pa3in4HbIX
cpenax»
PesepBHBIil ypOK.
KonrtponbHas pabora o Teme

67 "DnexrpoauHamuka' / 1 https://m.edsoo.ru/MFM6EIESX
Bcepoccniickas npoBepodyHas
pabota
PesepBHBIil ypOK.

68 O06o0uaromuit ypok o Temam 1 https://m.edsoo.ru/HLOAT6SNU
10 xmacca

OBIIEE KOJIMYECTBO YACOB 68

[10 ITIPOT'PAMME



https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/HL0AT6SNU

11 KITACC

KoaunuecTBO 4acoB

Ne Hara DJIeKTpPOHHBIE N (ppoBbIE
n/n Tewa ypoka Bcero Konrpoabubie | - TMpakruieckie H3ydeHHnsi | o0pa3oBaTe/IbHbIE pecypchl
padoThI padoTsbI

[TocTosiHHBIE MATHUTHI U UX
B3auMOJiecTBUE. MarHUTHOE
1 noje. BekTop MarHuTHOM 1 https://m.edsoo.ru/4ADMOYIIN6
UHAYKIUU. JIMHUY MarHUTHOM
WHIYKIUU
MarauTHO€ 10JI€ MPOBOIHUKA
2 © TOKOM. OVHHT Iperena. 1 https://m.edsoo.ru/1L5CT47FX
BzaumoneiictBue
MIPOBOJTHUKOB C TOKOM
JlaGoparopHas paboTa
3 «M3y4eHne MarauTHOrO 1oJs 1 1 https://m.edsoo.ru/HGHXI NL.RZ
KaTYIIKA C TOKOM
JleficTBME MarHUTHOTO IOJIS
Ha MPOBOJIHUK C TOKOM. Cuiia
4 Awmepa. Jlabopatopras 1 1 https://m.edsoo.ru/UVHDISEX4
pabora «MccnenoBanue
JIIEUCTBUS IIOCTOSIHHOT'O
MarHuTa Ha PaMKy C TOKOM»
JleicTBME MarHuTHOTO MOJIA
5 Ha ABIDIYIUYIOCH SapiRCHITYIO0 1 https://m.edsoo0.ru/7ABZQGQC9
yactuny. Cuna Jlopenua.
Pa6ota cunsl Jlopenia
6 DNEeKTpOMarHuTHasi UHIYKIUS. 1 https://m.edsoo.ru/VA26C9C3J



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J

[ToToKk BEKTOpa MarHUTHOM
uaaykuuu. DJ1C nHayKimu.
3aKOH 3JIEKTPOMarHuTHOM
uHaykuuu Papanest

JlabopaTopHas pabota
«HccnenoBanue sIBICHUS
3JIEKTPOMATrHUTHOMN
UHIYKIH»

https://m.edsoo.ru/XZS5SMQCBU

NuaykTuBHOCTS. SIBIeHUE
camounaykiuu. JJ1C
CaMOWHAYKITUU. DHEPTH
MAarHUTHOTO TIOJIST KATYIIIKH C
TOKOM. DJIEKTPOMAarHuTHOE
oJje

https://m.edsoo.ru/EOTONSAEA

TexHu4eckue yCcTporucTBa U UX
IIPUMEHEHHUE: ITOCTOSTHHBIE
MarHMThl, 2JIEKTPOMAarHHTHI,
JJIEKTPOJBUIaTENb,
YCKOPHUTENH JIEMEHTaPHBIX
4acTUll, UHAYKIMOHHAS TI€Yb

https://m.edsoo.ru/UWNLFA9L6

10

O6o0maromuii ypok
«MaramTHoe 1oJe.
DneKTpoMarHuTHas
WUHIYKIHSDY

https://m.edsoo.ru/COBOSBGMC

11

KonTponbhas pabota no teme
«MarnauTtHoe 1ose.
DIJIeKTpOMarHuTHast
UHIYKIHSDY

https://m.edsoo.ru/8X637EL EU

12

CB00OOIHBIE MEXAHUYECKHE

https://m.edsoo.ru/9Y6GYWEVP



https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP

koseOanus. 'apmonnyeckue
KoJieOaHus. Y paBHEHUE
rapMOHMYECKUX KOJICOaHHH.
[peBparienue sHepruu

13

JlabopaTopHas pabota
«HccnenoBanue 3aBUCUMOCTH
Tepro/Ia MaJIbIX KoJeOaHui
rpy3a Ha HUTU OT JUIMHBI HUTU
U MaccChl Tpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KosnebateabHbIH KOHTYP.
CB00OOIHEBIE
AJIEKTPOMArHUTHBIC KOJIeOaHuUs
B HJI€aJbHOM KOJIEOATEIHLHOM
KOHTYpe. AHAJIOTHS MEXTY
MEXaHUYECKUMHU U
AJIEKTPOMATrHUTHBIMH
KoJIe0aHusIMHU

https://m.edsoo.ru/H6JCOSBAD

15

®opmynna Tomcona. 3akoH
COXPaHEHHUS SHEPTUH B
UIeaibHOM KoJiebaTeIbHOM
KOHTYpE

https://m.edsoo.ru/MHNWD2I HU

16

[IpencraBnenue o
3aTyXaloluX KOJIeOaHUsIX.
BbIHyXI€HHBIE MEXaHUYECKUE
Kosiebanus. Pesonanc.
BeiHyXcHHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHHs

https://m.edsoo.ru/FMBDWPPG4

17

[TepeMEeHHBIU TOK.
CuHyCOHMIAIbHBIA

https://m.edsoo.ru/VDEYXRVUI



https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI

nepeMeHHbBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa.
AMIUIATYHOE U
JICHCTBYIOIIIECE 3HAUCHUE CHITBI
TOKA W HaINPSHKEHUS

18

Tpauncdopmarop.
[IpousBoacTso, nepenaya u
noTpeOIIeHUE FIEKTPHUIECKOM
SHEPTUU

https://m.edsoo.ru/1ZWZUL8SQK

19

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE DIEKTPUIECKOTO
3BOHKA, T€HEpaTopa
MEPEMEHHOT0 TOKA, JINHUHI
3JeKTpoIepenay

https://m.eds00.ru/93Z12W4QQ

20

DKOJIOTUYECKHE PUCKH TIPU
MIPOU3BOJICTBE
anekTposHeprun. Kynsrypa
HCITOIB30BaHMS
3JIEKTPOIHEPTHUHU B
ITOBCEIHEBHOM KU3HU

https://m.eds0o0.ru/AIDUNYKWNO

21

MexaHuueckue BOJIHBI,
YCIIOBUS PACIIPOCTPAHEHMSI.
[Tepuoa. Cxopoctb
pacnpocTpaHeHus U JUIMHA
BOJIHBL. [lonepeunsie n
IIPOJOJIbHBIC BOJIHBI

https://m.edsoo.ru/W2XBOR3HJ

22

3Byk. CKOpOCTb 3BYKa.
I'poMkocTs 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

https://m.eds00.ru/Z827Q6V70



https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O

9HeKTpOMaFHHTHBI€ BOJIHBI,
WX CBOWCTBA M CKOPOCTb.

23 https://m.edsoo.ru/SWB57C06X
[IIxana 3neKTPOMarHUTHBIX
BOJTH
[IpuHUUIIBI panOCBA3U U

24 TeneBuaeHus. Pa3Butne https://m.eds00.ru/2WQTSLGLV
CpEeACTB CBsA3U. Pagnonokanus

25 Kontponeras padora https://m.edsoo.rut/IHURON8OB
«KonebaHus 1 BOJTHBI
[Ipsimonunerinoe

26 paCHpOCTpafI CHHC CBOTa B . https://m.edsoo.rut/HUF74ANDOW
OJTHOPOJIHOM cpene. TodeuHbIit
HUCTOYHMK cBeTa. JIyu cBera
OTtpakeHue cBeTa. 3aKOHBI

27 OTPDACHHA CBveTa' Hoctpoenne https://m.edsoo.ru/IMBKQM?227
M300paXKeHUH B TUIOCKOM
3epKase
[Ipenomiienne ceera. [lonHoe

28 BHYTPeHHEe ?Tpa)KeHHe' https://m.edsoo.ru/V49RISTRN
[IpenenbHBIA yTOA MOTHOTO
BHYTPEHHETO OTPAKECHUSI
JlaGoparopHas paboTa

29 «3mepeHune nokasareis https://m.edsoo.ru/JO2EIM1DQ
MPEJIOMIICHUS CTEKIIa»
JIunzel. [loctpoenue

30 H300paKCHHUI B JIHH3C. https://m.edsoo.ru/W2MMSI9KIC

dopmyIia TOHKOH JTUH3BI.
YBeIUUeHUE JIMH3BI



https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC

31

JlaGopaTtopHnas pabota
«HccnenoBanue CBOMCTB
U300paKeHH B TUH3AX)

https://m.edsoo0.ru/Q1ZCMWI980

32

Hucnepcus cera. CroxXHbIN
coctaB Oemoro ceta. L[BeT.
JlabopaTtopHnas pabota
«Habmonenne nucriepcuun
CBETa»

https://m.edsoo.ru/K9OWVKEI11

33

WuTepdepenmus ceera.
Hudpaxius cera.
JudpakionHas pemeéTka

https://m.edsoo.ru/C8LCRSEJI

34

ITonepedHOCTH CBETOBBIX
BojH. [lonmspusanus csera

https://m.eds00.ru/Q2118XYOJ

35

Onruyeckue npudOpbl U
YCTPONCTBA U YCIOBUSI UX
6€301acHOTr0 NMPUMEHEHUS

https://m.edso0o0.ru/M5127JYGT

36

I'paHuIIBbI MPUMEHUMOCTH
KJIaCCUYCCKOU MEXaHUKH.
[MoctynaTel crienualbHOU
TECOPHH OTHOCHTEIIBHOCTH

https://m.edsoo.ru/P8GBIFJ5N

37

OTHOCHUTEIBHOCTD
OJJHOBPEMEHHOCTH.
3aMeIeHHe BpEMEHU U
COKpaIlleHUe JUTNHBI

https://m.edsoo.rt/OVLMCN6B2

38

DHeprusi U UMITYJIbC
PEISTUBUCTCKOM YaCTHIIBL.
CBsI3b MacChI C SJHEPTHEH U
UMITYJIBCOM. DHEPTHUS TOKOSI

https://m.eds00.1u/190Z2Y4BUB



https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB

KonTponbnas pabora
«Ontuka. OCHOBBI

39 . https://m.edso0.ru/L8689JPLI
CIeNUaJIbHON TEOpUHr
OTHOCHUTEILHOCTHY

40 ®otonst. Dopmysa [natiia. https://m.edsoo.ru/ZL6P16LA0
DHeprus U UMIyJIbC POTOHA
OTKpBITHE U HCCTIETOBAHUE

41 ¢doroaddexra. OnbiTer A. T https://m.edsoo.ru/PGL5SXXSRO
CroneroBa
3akonHbl PoTordPexra.

42 YPaBHCHHE JUHIITCHHA A1 https://m.edsoo.ru/YLCK770G8
dboroarddekra. «kKpacHas
rpanunay gorosaddexra
Hasnenune cBera. OnwiTer [1. H.

43 JlebeneBa. XuMHUYECKOE https://m.edso0.ru/EGO6ZQISA
JIEUCTBHUE CBETA
TexHuueckue ycTpoucTsa u
MIPAKTUIECKOE TPUMEHEHUE:

44 (dhoTorIeMEeHT, POTOTATUHK, https://m.edsoo.ru/UFQDRSL5SM
coJiHe4Has OaTapes,
CBETOJIHO/T
Pemenue 3anau 1o reme

45 «DneMeHThI KBAaHTOBOM https://m.edsoo.ru/ZE73A67B1
ONTUKH
Monens atroma TomcoHa.

46 Omerrer Pesepgopaa 1o https://m.edsoo.ru/FIC11POHN

PACCCAHHUIO O-YaCTHII.
[Inanerapnas Mmozens aroma



https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8
https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN

47

[Toctynatser bopa

https://m.edsoo.ru/6 X7TGFHZ9X

48

W3nyyenue u morsomieHme
(hOTOHOB MpH TIEpexo/ie aToMa
C OJIHOTO YPOBHS SHEPTHH Ha
Ipyroi. Buasl ciekTpos

https://m.edsoo.ru/NNE8BHZYBE

49

BosHOBBIE CBOHCTBA YaCTHII.
Bouasl 1e bpowis.
KopnyckynsipHO-BOJTHOBOU
nyanu3M. CIOHTaHHOE U
BBIHY)KJICHHOC U3JIyYCHHE

https://m.edsoo.ru/J710TLFCO

50

OTKpbITHE PaJUOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo
OIIPEICTICHUIO COCTaBa
PaIOaKTHBHOTO U3ITyUCHHS

https://m.edsoo.ru/TSJFUU3TP

51

CsomucTBa anbpa-, 6era-,
ramMMa-u3inydeHus. Bnusaue
PaZMOAaKTUBHOCTH Ha KHUBBIE
OpTaHU3MBI

https://m.edso0.rui/UOIRQS0Z5

52

OTkpbITHE IPOTOHA U
HeuTpoHa. M3orombl. Anbda-
pacmaj. DIeKTPOHHBIN U
MTO3UTPOHHBIA OeTa-pacral.
lNamma-uznyuenue

https://m.edsoo.ru/H2XTHOG3E

53

DHeprust CBSI3M HyKJIOHOB B
anpe. SinepHsle peakuuu.
SInepHBIU peakTop.
[Ipo6eMbl, MepCIIeKTHBEI,
9KOJIOTUYECKUE aCTIEKThI
STICPHOY DHEPTETHKHU

https://m.edsoo.ru/CFJYJSSIG



https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP
https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG

54

DeMEHTapHbIC YaCTHUIIBI.
OTKpBITHE TO3UTPOHA.
MeTtopl HaOMIOIEHUS U
pPEruCTpaluy 3JIEMEHTAPHBIX
yactull. Kpyrislii cron
«DyHIaMEHTAIbHBIE
B3aUMOJICHCTBUS. EMUHCTBO
(U3NYECKON KapTHHBI MUPaY»

https://m.edsoo.ru/SUC62U40A

55

Dransl pa3BUTHS aCTPOHOMHHU.
[IpuxknagHoe u
MHUPOBO33PEHYCCKOE 3HAUCHUE
acTpoHoMuu. Bun 3B€31HOTO
HeOa. Co3Be3aus, SpKue
3BE3/IBI, INTAHETHI, UX BUIUMOE
nexenue. CoyiHevHast
cHcTeEMa

https://m.edsoo.ru/5SPXS219VY

56

Comnaue. ConHeunas
aKTUBHOCTE. ICTOUHUK
sHepruu CoJsiHIA U 3BE3]T

https://m.edsoo.ru/1JZR54JA0

57

3B€31BI, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3]IbI
IJIaBHOM ITOCJIEI0BATEIHHOCTH.
BnyTtpennee ctpoeHue 3B€31.
CoBpeMeHHBIE MPECTABICHUS
0 MIPOUCXOKICHUU U
sBosrorny COJTHIA U 3BE3

https://m.edsoo.ru/GGD3W7470

58

Muneunsi [1yTe — Hama
T"anaktuka. Ilonoxenne u
nexenne CorHia B

https://m.edsoo.ru/L.2U4S1HU2



https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0
https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2

lNamakTuke. ['anmakTukm.
UepHble IbIpHI B Apax
raJlakTUK

59

Bcenennas. Pa3beranue
rajaktuk. Teopus bosbiioro
B3pbIBA. PenmmkroBoe
n3nydyeHue. MeraranakTuka

https://m.edsoo.ru/9ITWRLVWNN

60

Hepemennsie npo0iaeMbl
aCTPOHOMHUU

https://m.edsoo.u/LIHNL2MCF

61

KontponpHas padota
«DNEMEHTBI aCTPOHOMUH U
acTpou3uKm»

https://m.edsoo0.ru/TXTTCT488

62

O6o06maromuit ypok. Poib
(U3HUKU U aCTPOHOMUH B
SKOHOMHUYECKOH,
TEXHOJIOTHYECKOH,
COIIMAILHON U DTUYECKOU
cdepax AeaTeITbHOCTH
YyeJoBeKa

https://m.edsoo.ru/WNJSCRXYD

63

O6o06matromuii ypok. Pons u
MecTO (PU3MKH U aCTPOHOMUHU
B COBPEMEHHOW HAYYHOU
KapTUHE MHpa

https://m.edsoo.ru/2PFPB28UF

64

O606maromuit ypok. Poib
(bu3mvecKoit Teopuu B
hopmupoBaHUHN
IpeCTaBIeHU 0 pu3ndecKon
KapTUHE MHpa

https://m.eds00.ru/Y29SVPCVR

65

O6o0maromuii ypok. Mecto

https://m.edsoo.ru/LKNUIKHZH



https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/WNJ5CRXYD
https://m.edsoo.ru/2PFPB28UF
https://m.edsoo.ru/Y29SVPCVR
https://m.edsoo.ru/LKNUIKHZH

(u3nueckoil KapTUHBI MUpa B
o01eM psay COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
NpECTaBICHUNA O IPUPOJIC

PesepBHbIil ypok. MaruutHoe

66 rosie. DJIeKTPOMarHuTHaS 1 https://m.edsoo.rt/EVMFIQTP6
UHAYKIUS
PesepBHbIit ypok. OnTuka.

67 OcHOBBI cIENMAIBHON Teopun 1 https://m.edsoo.rw/ESABJRK8L
OTHOCHUTEJIbHOCTH
Pesepnelii ypok. KBantoBas

68 ¢uznka. DneMeHTHI 1 https://m.edsoo.ru/RARQLVO2J]
ACTPOHOMMH U acTPOPUNKU

OBIIEE KOJIMYECTBO HACOB 68

I10 ITIPOT'PAMME



https://m.edsoo.ru/EVMFIQTP6
https://m.edsoo.ru/E5ABJRK8L
https://m.edsoo.ru/RARQLVO2J




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

METOIUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



O-11

HauMenoranue
AIIEKTPOHHOTO
00pa3oBaTeILHOrO
pecypca,
COCTaBHTENh
(cocTaBuTEIN)
JIEKTPOHHOTO
00pa3oBaTeILHOIO

pecypca

Kpatkoe onmucanue
AIIEKTPOHHOT'0 00Pa30BaTEIILHOTO pecypea (BKIIOUas
CTPYKTYPY, IIpeIMETHOE
CoJIepIKaHie U MeTaJ[aHHbIe, [IO3BOJISIONINE OJIHO3HAYTHO
WICHTH(HUIIMPOBATE AIEKTPOHHBIN 00pa30oBaTeIbHbIN pecypc)

IIpaBoobmanarens
AEKTPOHHOTO 00pa30BaTeIbHOTO pecypea (HAUMEHOBAHHE
IOPHIUYECKOTr0 JIMIA JIN00 paMIIHs, UMsI, OTYeCTBO (IIpU
HaJIMIUH) (PH3HIESCKOTO JTHUIIA,

KOTOPOMY B YCTaHOBJICHHOM
3aKoHOAaTeIbCcTBOM Poccuiickoi Menepaiuu
HOpsJIKe IPHHA/IIEKUT HCKIIIOYUTEIBHOE TIPABO Ha
AIIEKTPOHHBIH 00pa3zoBaTEeILHEIH pecypc)

Duzuxa 11 xace

Ypoku 1o yaedHOMY mpeamery "duznuka"

OI'AOY BO
"l'ocymapcTBEHHBI YHHBEPCUTET IIPOCBEIICHHS "

Dusuxa, 10 -
11 xiaccel

KoMruiekcHbIi 06pa3oBaTeIEHEII MaTepHal o (pH3UKe,
BKJTIOUAIOTIH CIICHAPHH YPOKOB, CIICHAPHH H3YICHHS TEM,
BHJICOYPOKH, BUPTYyaJIbHbIC 1a00paTOPHUH, ICKTPOHHBIE
yueOHbIe TOCOOMS M TECTHI ¢ aBTOMATHYECKOH IIPOBEPKOA
JUTSI HCTIONTF30BAHMS Ha YPOKAX U CAMOIIOITOTOBKH YUAIITHX CST

I'AOY BO MI'TIY

Duzuka 11 wiace
(6a30BBI YPOBEHD)

BxmouaeT B cebst 3aHATHS, COCTOAMIHNC U3 HHTCPHECT-YPOKOB,

H TCMaTHICCKHUEC KOHTPOJBHBIC pa6OTI)I. I/IHTCpHeT -YPOKH

MpeacTaBJICHBI KOMINICKCOM JTHIAKTHUYCCKHUX CIUHHII,
COICPIKAIUX TCOPHUIO, HHTCPAKTUBHEIC My.IIBTPIMeJIPIfIHBI €
O6'I>CKTLI, 3alaHHs C OTKPBITEIM OTBETOM, KOHTPOJIBHBIC
3aJaHHUA C aBTOMAaTHYCCKHM OIICHHBAHHEM.

000
"MoounsHoe DiekTpornnoe ObpazoBanue"







