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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
KosmuecTBo yacos Di1eKTPOHHBIE
HaumeHoBaHue
Ne (uu¢posbIe)
pa3aesioB U TeEM Koutpoabnubie IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
NporpamMmbIl padoThI padoThI
pecypcebi
Paznen 1. DUBUKA U METOJAbI HAYYHOI'O ITIO3HAHUA
11 ®usznka U METOJIbI ) bubmuoreka [JOK
' HAyYHOTO MO3HAHUSI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pasznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K 5
HHEMATHRA https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2
Huramuica / https://m.edsoo.ru/7f41bf72
73 3aKOHBI COXPAHEHHUS B 6 1 1 bubnuoreka [IOK
' MEXaHUKe https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISAIPHAA ®U3UKA U TEPMOJANHAMUKA
OcHOBBI Eu6 10K
nonroTexa
3.1 - 9 1
MOHeKyHﬂpHOv https://m.edsoo.ru/7f41bf72
KMHETUYECKON TEOpUH
310 OCHOBBI 10 | bubmuoreka [JOK
' TEPMOANHAMUKHA https://m.edsoo.ru/7f41bf72

33 ArperatHble 5 bubnuoreka [IOK


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

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

®a3oBbIe IEPEXOIbI
Hroro no pasneny 24

Paszpnen 4. JIEKTPOANHAMUKA

bu6mmoreka [JOK
4.1 6) 10 1 1
flerTpocTatiia https://m.edsoo.ru/7f41bf72
[TocTosaHHBII
47 SIEKTPUUYECKUIN TOK. 12 | | bubnmoreka [JOK
' Toku B pa3nuyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pasneny 22
Pe3epBHOE BpeMst 2 1
OBUIEE KOJIMYECTBO
i 68 5 4

YACOB I10 ITPOTPAMME


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

11 KITACC

KoanuyecTBO 4acos

Ne HaumeHoBaHue pa3jie/ioB
I/l | TeM NPOrpamMmbl Bcero

Paznea 1. JIEKTPOJANHAMUKA

MaruurtHoe nose.

1.1 OneKTpOMarHuTHas 11
WUHIYKIUS
Hroro no pazneny 11

Pa3nea 2. KOJIEBAHUSA U BOJIHBI

Mexanuueckue u
2.1 3JIEKTPOMATrHUTHBIE 9
KOJIeOaHUs

Mexannueckue u
2.2 5

OJICKTPOMAariMuTHBIC BOJIHBI

2.3 Onruka 10

Hroro no pasneny 24

KoHTpoJbHbIe
padoTbI

IIpakTHyeckue
padoThI

Pazzea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCHUTEJIBHOCTH

31 OCHOBBI CITEIIHATBHOM 4

TCOPHUU OTHOCUTCIILHOCTU
Nroro no pazaeny 4

Pa3znesn 4. KBAHTOBAS ®PU3UKA

4.1 OJ1eMEHTEI KBAHTOBOU 6

1

DJIEeKTPOHHbIE
(uugposbIe)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c¢97¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41c¢97¢

bubnuorexa [JOK
https://m.edsoo.ru/7f41c97¢

bubnuorexa [{OK
https://m.edsoo.ru/7f41c97¢

bubnuorexa [JOK
https://m.edsoo.ru/7f41c97¢c

but6mmoreka [IOK


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

OIITUKHU
4.2 Crpoenue atoma 4
4.3 ATOMHOE SApO 5
Hroro no pazneny 15

Pa3nesa S. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

DneMeHTHl aCTPOHOMUU U

5.1 7 1

acTpOpU3NKU
Hroro no pasneny 7

Pa3nesn 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 Ob6o0maromiee MOBTOpEHNE 4
HWroro mo pazneny 4
PesepBHOe Bpems 3
OBLIEE KOJIMYECTBO 68 4

YACOB I10 ITPOTPAMME

https://m.edsoo.ru/7f41¢97¢
bubnmnoreka LIOK
https://m.edsoo.ru/7f41c97¢

bubmunorexa LIOK
https://m.edsoo.ru/7f41c97¢

bubmuorexa [IOK
https://m.edsoo.ru/7f41¢c97¢

bubnuoreka [JOK
https://m.edsoo.ru/7f41c97¢c


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




IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

®u3uka — HayKa O PUPOJIE.
HaquLIe METOAbI ITIO3HAHUA
OKPY’KaroIllero Mupa

Poine 1 MecTo Gpusuku B
(hopMHUPOBaHUH COBPEMEHHOM
Hay4YHOU KapTUHBI MHpPa, B
MIPAKTUICCKON JCSITETLHOCTH
moaen

MexaHn4eckoe JBUKEHUE.
OTHOCUTENBHOCTD
MEXaHHYECKOTO JIBFIKCHUSI.
[Tepemenienue, CKOpOCTb,
yCKOpEeHue

PaBHOMEpHOE MPSAMOTMHEUHOE
JBHUKCHHUEC
PaBHOyCKOpEHHOE

HpSIMOJ'II/IHeI/IVHOG JABHWXKXCHUC

CBoOoHOE TIaZICHHE.
YckopeHnue cBOOOIHOTO
ImagcHUuA

KpuBonuneliHoe 1BUXKEHHE.

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThl

IIpakTHyeckune
padoThI

JlaTa
HU3y4eHust

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

bu6morexa [JOK
https://m.edsoo.ru/ff0c32¢e2

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c33e6

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c3508

bubnunoreka [IOK
https://m.edsoo.ru/ff0c3620
bubmuoreka [{OK
https://m.edsoo.ru/ff0c372¢

bu6nmnoreka [JOK
https://m.edsoo.ru/ff0c39cc

bu6mmoreka [JOK


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

10

11

12

13

14

15

JIBrm>keHne MaTepuanbHON
TOYKH I10 OKPY>KHOCTH

[IpyHIMI OTHOCUTEIBHOCTH
lNanunes. MaepuuansHble
cucreMsbl orcueta. [lepBbii
3akoH HproToHa

Macca tena. Cuna. [Ipunuun
Cymnepro3uiuu cuil. Bropou
3akoH HeroToHa s
MaTepHaJTbHOU TOYKH

Tpetuu 3akoH HeroToHa st
MaTepHaIbHBIX TOYCK

3aKOH BCEMUPHOIO TATOTEHUS.
Cuna tsxectu. Ilepas
KOCMHYECKasi CKOPOCTb

Cuna ynpyroctu. 3akoH ['yka.
Bec Tena

Cuna tpenus. Koadpduuuent
Tpenus. Cuia COnpoTUBICHUS
IIPU JBUKCHHUM TEJa B
KHUJKOCTHU WIN ra3e

[ToctynarensHoe 1
BpallaTeabHOe ABMKEHUE
a0COJIFOTHO TBEPOTO TEa.
MowmenT cuibl. [ledo cumsbl.
VYcnoBus paBHOBECHS TBEPAOTO
Tena

HNMnynsc MaTepuanbHOU TOYKH,

https://m.edsoo.ru/ff0c3ada

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3bed

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3be8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3be8

bubnuoreka [{OK
https://m.edsoo.ru/ff0c3d00

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3el8

bub6aunoreka [IOK
https://m.edsoo.ru/ff0c3f76

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c41a6

bu6mmoreka [JOK


https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6

16

17

18

19

20

CHUCTEMBI MaTepHUAIIbHBIX TOYCK.
Nmnynbe cumbl. 3aKoH
COXpaHEHHUS UMITYJIbCA.
PeakTtuBHOE ABMKEHUE

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

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

[MorenumansHeIe 1
HETOTeHIHaIbHbIe CHIIbI. CBSI3b
paboThl HEMTOTEHIIUAIBHBIX CHIT
C U3MEHEHUEM MEXaHHYECKOH
SHEPTUU CUCTEMBI T€J. 3aKOH
COXpaHCHHS MEXaHUYECKOH
SHEPruu

JlaGopaTopHas pabota
«HccnenoBanue cBsi3u pabOThI
CHJIBI C U3MEHEHUEM
MEXaHUYECKOM DHEPIUHU Tesa Ha
npUMepe pacTsHKEHUS
PE3UHOBOTO KIyTa»

KonrtponbHas pabora o Teme

https://m.edsoo.ru/ff0c43d6

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c4502

bubmnoreka [IOK
https://m.edsoo.ru/ff0c461a

bubmuoreka [JOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [JOK


https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

21

22

23

24

25

26

27

28

«Kunemaruka. Jlunamuka.
3aKOHbI COXpPAHEHUS B
MEXaHUKE»

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
Teopun. bpoyHoBCcKOE
newkenue. uddysus

Xapakrep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHII
BelecTsa. Mozenu cTpoeHus
ra3oB, )KUJAKOCTEW U TBEPABIX
T

Macca monekyin. KonuuecTo
BemecTBa. [locrosHHas
ABorazipo

TennoBoe paBHOBECHE.
Temneparypa u €€ u3MepeHue.
[ITxana remnepatyp Llenscus

Wneanpueiii ras B MKT.
OcnosHoe ypaBHenue MKT

AGcomoTHas TemMnepaTypa Kak
Mepa CpeIHEN KUHETUYECKOU
SHEPTUU JIBUKEHUS MOJIEKYIL.
YpaBHenue Menpeneena-
Knaneiipona

3akoH /lambroHa. ['a30BbIC
3aKOHBI

JlaGoparopHas paboTa

https://m.edsoo.ru/ff0c4b74

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c4dc?

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4fde

bub6mnoreka [IOK
https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

29

30

31

32

33

34

35

36
37

«HccmenoBanne 3aBUCUMOCTH
MEXIy IMapaMeTpaMu COCTOSTHHS
Pa3peKEHHOTO Ta3ay»

H3onpoueccel B UieanbHOM rase
U uXx rpaduyeckoe
IIPEJCTABICHHUE

BuyTpenHnss sHeprus
TEPMOIMHAMHYCCKOH CHCTEMBI
U CHOCOOBI €€ U3MEHEHHS.
KonnuecTtBo Temnotel u paboTa.
BnyTtpeHHss dHeprus
OJIHOATOMHOT'O H/I€aJILHOT'O Ta3a

Bunael rerionepenaun

V nenpHas TEINIOEMKOCTE
BerecTBa. KonuecTBO TEIIOTHI
MIpH TeIUIonepeaye.
AnmabaTHsIif Iporiecc

[TepBrIil 3aKOH TEPMOAMHAMUKHU

H €ro IPUMCHCHUEC K
n3orponeccam

HeobpaTtumocTs nporneccos B
npupoze. Bropoit 3akoH
TEPMOIMHAMUKHU

[Tpunun nevicreus u KI1/
TETJIOBOW MalllHbI

Hukn Kapno u ero KIIJI

DKOJIOrH4€ecKHe MpooIeMbl

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c570e

bubnuoreka [{OK
https://m.edsoo.ru/ff0c5952

bu6mmoreka [JOK

https://m.edsoo.ru/ff0c5¢c36

bu6morexa [JOK
https://m.edsoo.ru/ff0c5¢36

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cSefc

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c6230

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c600a



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

38

39

40

41

42

43

44

45

46

TEIUIOHEPTE€TUKHI

Ob6o06maromuit ypok
«MonexynsipHas (pu3nKa.
OCHOBBI TEPMOAMHAMUKI

KonTponbHas pabota no teme
«MonexynspHas (pu3nKa.
OCHOBBI TEpPMOAMHAMUKI

[TapooOpazoBanue u
KoHzieHcanusd. Mcnapenue u
KUIIEHHUE

AOCOIIOTHAST 1 OTHOCUTEIbHAS
BIIQYKHOCTh BO3/IyXa.
Hacwpiennsriit nap

Tsepnoe Teo.
Kpucrannuueckue u amopdHbIe
Tena. AHM30TPOIHUS CBOUCTB
Kpuctaios. XKuakue
Kpuctaibsl. CoBpeMEHHbIE
MaTepuabl

[TnaBieHne U KPUCTAITH3AIIHSL.
VY aenbHas TEII0Ta TUIABJICHUS.
Cyb6numarus

ypaBHeHI/IC TEIIOBOro OanaHca

DreKkTpu3aIys Tel.
DnexTpuueckuu 3apsi. [Isa
BHUJIA SJIEKTPUUIECKUX 3aPsI0B

[IpoBOIHUKY, TUATEKTPUKHU U

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6938

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6a50

bubnnoreka [IOK
https://m.edso0.1u/ff0c63b6

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c64d8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c65f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6820

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c6bcc

bubnnoreka I[IOK


https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

47

48

49

50

51

52

53

54

TOJTYTIPOBOTHUKH. 3aKOH
COXPAHEHHMS IEKTPUUECKOTO
3apsja

B3anmopeuncTBue 3apsioB.
3akon Kynona. Toueunbin
AIIEKTPUYECKUH 3apsi]]

HanpspkeHHocTh
ANEKTPUYECKOTO TOJISL.
[IpuHIun cynepno3unun
IEKTPUUYECKUX TOJIeH. JInHUM
HaNpsKEHHOCTU

Pab6oTa cun
ANEKTPOCTATUYECKOTO TOJISL.
Ilorennuan. PazHocthb
MIOTEHIIHAIOB

[IpOBOIHUKY U TUANIEKTPUKH B
3JIEKTPOCTATUUECKOM II0JI€.
Juanexkrpuueckas
MIPOHUIIAEMOCTh

OnexrpoeMkocTs. Konnencatop

DIEKTPOEMKOCTD TIJIOCKOTO
KOHJIeHCAaTOopa. DHEPTus
3apsHKEHHOTO KOHACHCATOpa

JlabopaTtopHnas pabota
"N3MepeHue 31eKTPOEMKOCTH
KOHJIeHcaTopa"

[Ipuniun nercTBus u

https://m.edsoo.ru/ff0c6bcc

bu6morexa [JOK
https://m.edsoo.ru/ff0c6ced

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6df2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6f00

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7126

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
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MpUMEHEHHEe KOHIECHCATOPOB,
KOMMPOBAJILHOTO aIlapara,
CTPYHHOTO ITPUHTEPA.
DneKkTpocTaTHYecKas 3alluTa.
3azeMiieHHE 3JEKTPONpUOOPOB

DNEeKTpUUECKUN TOK, YCIOBUSA
€ro CyIIeCTBOBAHUSI.
Ilocrosunbi TOK. Cuna Toxa.
Hanpsbkenue. ConpoTHBICHHE.
3akoH Oma aJig yyacTka 1Uenu

ITocnenoBsarensHOE,
napasuieIbHOe, CMEIIaHHOE
COCJIMHEHUE MPOBOIHUKOB.
JlaGopaTopHas pabota
«3yueHue cMemaHHoro
COCTMHEHUS PE3UCTOPOB)

PaGota u moutHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
[xoyns-Jlenna

3akon Oma 115 OJTHOM
(3aMKHYTOM) 3JIEKTpUUECKON
uenu. KopoTkoe 3amMbIKaHHeE.
JlaGopaTopHas pabota
«M3mepenne D/1C ncrounuka
TOKa U €r0 BHYTPEHHETO
CONPOTHUBIICHUS»

PezepBHbiil ypok. KonTposibHas

pabora 1o Teme
"DOnexTpoauHamuka' /

0.5

0.5

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c7ae0

bu6mmoreka [JOK
https://m.edso0.ru/ff0c8c56


https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
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Bcepoccniickas npoBepoyHas
paborta

Ob6o06maromuit ypok
«DNeKTpoANHAMHKAY /
Bcepoccniickas npoBepoyHas
paborta

DneKTpOoHHAas! TPOBOIUMOCTD
TBEPJBIX METAJLIOB.
3aBUCHMOCTh COITPOTUBIICHHUS
METAJIOB OT TEMIIEPATYPHI.
CBepxnpoBOIUMOCTb

DJEKTPUYECKUHU TOK B BaKyyMe.
CBoOMCTBa AIIEKTPOHHBIX ITyYKOB

[TonynpoBoaHUKH, UX
coOCTBEHHas ¥ pUMECHas
npoBoauMocTh. CBOHCTBA p—n-
nepexona.
[TonynpoBoiHUKOBBIE TPUOOPHI

DNEKTPUYECKHUH TOK B
pacTBOpax M pacruiaBax
JJIEKTPOJIUTOB.
DNEeKTpOIUTHYECKAS
JUccoIanus. DIEeKTPOIn3

DJIEKTPUYECKHUU TOK B Ta3ax.
CaMOCTOsITENbHBIN U
HECaMOCTOSTSIIbHBIH Pa3psill.
Momnnams. I1na3sma

DneKkTpudeckue nNpudopsl U
YCTPOHCTBA U UX MPAKTUIECKOE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c88be

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

bu6mnoreka [IOK
https://m.edsoo.ru/ff0c82ba

bubmuoreka [{OK
https://m.edsoo.ru/ff0c84ae

bubmuoreka [{OK
https://m.edsoo.ru/ff0c86fc


https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

npuMeHeHue. [IpaBuna TeXHUKH
0€30I1aCHOCTH

KonrponsHas pabora o Teme

67 «OQnextpocraruka. [TocTosHHBIN | 1 bubnuorexa [IOK
3NeKTpUYeCcKuil TOK. Toku B https://m.edsoo.ru/ff0c8a8a
pPa3IUYHBIX Cpeaax»

PezepBHblii ypoK.
68 O60gmafom}§1)71 YPOK IO TeMaM 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0c8f6c
10 xnacca
OBUIEE KOJIMYECTBO YACOB I10 68 5 4

[TPOTPAMME


https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KITACC

Ne
/o

Tema ypoka

IlocTossHHBIC MATHUTEI U BX
B3auMOJIeHcTBHE. MaruuTHoe
nosie. Bextop MarHuTHOM
UHAYKIUU. JIMHUM MarHUTHOM
WHIYKIIUU

MarauTHO€E 1oJie MPOBOIHUKA
¢ TokoMm. OmbIT Dpcrena.
B3anmopeiicTBre MpOBOTHUKOB
C TOKOM

JlaboparopHast paboTa
((I/I3y‘-I€HI/Ie MAarHuTHOI'O I10JIsA
KaTylIKu ¢ TOKOM>»

JlelicTBEe MarHUTHOT'O MOJIS Ha
MPOBOJHUK C TOKOM. Cuita
Awmriepa. JlaboparopHuast pabota
«HccnenoBanne ASHCTBUS
IIOCTOSIHHOTO MarHuTa Ha
PaMKy C TOKOM)

JleficTBME MarHUTHOT'O MOJIS Ha
JBIDKYIIYIOCS 3apSKEHHYIO
yactuiy. Cuna Jlopenna.
Pa6ota cunsl Jlopeniia

KoangecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYecKkue
padoTbI

Jlara
U3ydeHust

DJIEeKTPOHHbIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c9778

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c98fe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c9ac0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
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11

12

DneKTpoMarHuTHast HHIYKITUS.
IToTok BekTOpa MarHUTHOM
uHaykiuu. JJC uHayKimu.
3aKOH 3JIEKTPOMarHuTHOM
unaykuuu Papanes
JlabopaTtopHnas pabota
«Hccnenosanue sIBICHUS
AJICKTPOMArHUTHON UHIYKITUY

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

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

O6o0maromuii ypok
«MaramTHoe 1oJe.
DneKTpoMarHuTHasT WHIYKITUSD)
KonTponbHas padota no teme
«MarauTHoe 1oJe.
DNeKTPOMAarHUTHAS WHIYKIIHSD
CB00OOIHBIE MEXaHUYECKHUE

Konebanus. 'apMoHnUecKue
Kosie0aHus. YpaBHEHUE

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal 50

bub6mmorexa [JOK
https://m.edsoo.ru/ff0ca600

bubnuoreka [JOK
https://m.edsoo.ru/ff0cab82

bubnunorexa LIOK
https://m.edsoo.ru/ff0cad58

bubmuoreka [JOK
https://m.edsoo.ru/ff0caf06


https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
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16

17

TapMOHMYECKHUX KOJICOaHUH.
[IpeBpanienue suepruu

JlaboparopHas pabota

«HccnenoBanue 3aBUCUMOCTH

Tepuo/ia MaJibIX KoJeOaHuit 1
T'py3a Ha HUTH OT OAJIMHBI HUTHU

1 Macchbl Tpy3a»

KonebateabHBIH KOHTYD.
CB0OOHbBIE
JIEKTPOMArHUTHBIC KOJICOaHHMSI
B McaJIbHOM KOJIEOATEILHOM
KOHTYpPE. AHAJIOTHSI MEXLY
MEXaHUYECKUMU U
3IEKTPOMArHUTHBIMH
KOJIEOAHUSIMHU

®opmyna Tomcona. 3akoH
COXpaHeHI/ISI BHCPFI/II/I B
HJIeaJbHOM K0JIe0aTeIbHOM
KOHTYpE

[Ipencrasnenue o 3aTyxarIux
KoJjeOaHusX. BeiHy)IeHHBIC
MEXaHUYECKUE KOJIEOaHus. 1
Pe3onanc. BeinyxaeHHbie
3JICKTPOMAarHUTHBIE KOJICOAHMS

[lepeMeHHBIN TOK.

CuHyCcOHMIAIbHBIA

NIEPEMEHHBIM TOK. MOIITHOCTh 1
MIEPEMEHHOT0 TOKa.

AMIUTUTYTHOE ¥ ICHCTBYIOIIIEE

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

bubmunoreka LIOK
https://m.edsoo.ru/ff0cb9c4

bubmunoreka LIOK
https://m.edsoo.ru/ff0cbb86

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


https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
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22

23

3HAa4YCHUC CUJIBI TOKA U
HaINpsDKECHUS
Tpauncdopmarop.
[IpousBoxacTBo, nepenaya u
noTpeOIeHNE YIEKTPUICCKOIM
SHEPTUU

YCTpOUCTBO U NMIPAKTUYECKOE
IIPUMEHEHHE IIEKTPUIECKOTO
3BOHKA, T€HEpaTopa
MEPEMEHHOI0 TOKA, JINHUHI
3JeKTpoInepenay

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

MexaHuuyecKkre BOJIHBI,
YCIIOBUS PACIIPOCTPAHEHMUSI.
[Tepuoa. Cxopoctb
pacnpocTpaHeHus U JUIMHA
BOJHBIL. [lonepeunsie n
IIPOJOJIbHBIC BOJIHBI

3Byk. CKOpOCTb 3BYKa.
I'poMkocTs 3ByKa. BeicoTa
ToHa. TemOp 3ByKa
ONEKTPOMAarHUTHBIE BOJIHBI, UX

CBOMCTBA U cCKOpocTh. [1Ikana
3JEKTPOMAarHUTHBIX BOJIH

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

bubnunorexa LIOK
https://m.edsoo.ru/ff0cca54

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cccOc

bubmunoreka LIOK
https://m.edsoo.ru/ff0ccfe0



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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[IpuHIHMIIBI pagnoCBA3U U
TeneBuaeHusa. PasButue
cpenacTs cBs3u. Pagmnosokarus

KonTponbHas padora
«Komebauud 1 BOJIHED

[IpssmMonuneitHOE
pacnpoCTpaHEHHUE CBETA B
OHOpPOAHOM cpene. ToueuHsli
MCTOYHUK cBeTa. JIyd cBera

OtpaxkeHue cBeTa. 3aKOHbI
oTpaxkeHus ceera. [loctpoenue
N300pKEHUH B TUIOCKOM
3epKkaie

[Ipenomnenne ceera. [ToaHoe
BHYTPEHHEE OTPAXKECHHUE.
[IpenenbHBIA YTOJI TOJIHOTO
BHYTPEHHET O OTPaXXeHUs

JlaboparopHast paboTa
«3mepeHne nokasaress
MIPEJIOMIICHHUS CTEKIIa»

JIunsel. [loctpoenue
M300paKeHUH B TNH3E.
®opmyia TOHKOHN JTUH3BI.
YBenn4eHue JUH3bI

JlaboparopHas paboTa
«HccnenoBanue CBOMCTB
M300paXCHUH B TUH3AX)

Hucnepcus cBeta. CoxXHBIN

bub6nmnorexa LIOK
https://m.edsoo.ru/ff0cc618

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd350

bubmunorexa LIOK
https://m.edsoo.ru/ff0cd4e0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd 716

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0cd67a

bubnuoreka [JOK
https://m.edsoo.ru/ff0cddle


https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
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39
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cocTtaB Oenoro ceera. L[Ber.
JlaGopaTtopHas pabota
«Habmonenne aucnepcuu
CBETa»

WuTepdepenmms ceera.
Hudpakus cera.
JudpakuronHas peméTka

[TonepedyHOCTH CBETOBBIX BOJIH.
[Tonsapusanus ceera

Onrtryeckue npudOpbl U
YCTpPOHCTBA U YCIIOBHS X
6€301acHOTO MPUMEHEHUS

I'paHuIbl IPUMEHUMOCTH
KJIACCHYCCKOU MEXAHHKH.
[MoctynaTel crienuaibHOH
TECOPHH OTHOCHTEIIBHOCTH

OTHOCUTENBHOCTD
OJTHOBPEMEHHOCTH.
3aMme]IeHre BpEMEHU U
COKpaIlleHNe JUTHHBI

DHeprust 1 UMITyJIbC
PETSITUBUCTCKOH YaCTHIIBL.
CBsI3b MacChl C SHEPTUCH U
HMITYJIbCOM. DHEPIUsl MOKOs

KontponbHas padota «Onruka.
OCHOBBI CIEUATIBHON TEOpUHU
OTHOCHUTEIBHOCTI

®otonsl. ®opmyia [1nanka.

bubnunorexa LIOK
https://m.edsoo.ru/ff0ced22

bubmuorexa [JOK
https://m.edsoo.ru/ff0ctf02e

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cf862

bubnunorexa LIOK
https://m.edsoo.ru/ff0cfa42

but6mmoreka [JOK
https://m.edsoo.ru/ff0cfc68

bubnuoreka [JOK
https://m.edsoo.ru/ffOcf610

bubmuoreka [JOK


https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
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DHeprus U UMIyJIbC POTOHA

OTKpBITHE U UCCIIEIOBAHUEC
dotorddexra. OnbiThr A. T
CroneroBa

3akonHsl poTorddexra.
YpaBHeHHE DUHIITEHHA JIIS
dhoroaddekra. «kKpacHas
rpanuna» Gorosdgexra

Hasnenue cBera. Onwite [1. H.
Jlebenena. Xumuueckoe
JIEUCTBUE CBETA

TexHuueckue ycTpoucTsa u
MPAaKTUYECKOE IPUMEHEHUE!
¢dorodnemMeHT, poToaaTUHK,
COJIHEUHas OaTapesi, CBETOIUO/]

Pertenne 3agad mo reme
«DeMeHTHI KBAHTOBOH
OLTHKN»

Monens atoma TomcoHa.
OmnsiTel Pesepdopaa mo
paccesiHUIO 0-4aCTHLL.
[LmanerapHas MOJeab aTOMa

IToctynarel bopa

N3nyyenue u nornouieHue
(hOoTOHOB MpH TIepexo/ie aToMa
C OZIHOTO YPOBHS SHEPrUHU HA
Ipyroi. Buael cnekTpos

https://m.edsoo.ru/ff0cfel6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ctfc4

bubmuorexa [{OK
https://m.edsoo.ru/ff0d015e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d04a6

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

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

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0afa

but6moreka [IOK
https://m.edsoo.ru/ff0d0afa


https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
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BosiHOBBIEC CBOMCTBA YaCTHII.
Boubl e bpouis.
KopryckynsipHO-BOJIHOBOU'
nyanu3M. CrIoHTaHHOE U
BBIHYKJICHHOE M3JTyuYCHHE

OTKpbITHE PAOAKTUBHOCTH.
OmnsiThl Pesepdopraa mo
OIIPEJIETICHUIO COCTaBa
PAAOAKTUBHOI'O U3JTYYCHUA

CaowuctBa anbda-, 6era-,
raMma-usiydeHus. BiusHue
PaIMOAKTUBHOCTH Ha YKHBBHIC
OpraHUu3MbI

OTkpbITHE IPOTOHA U
HeuTpoHa. M3otomnbl. Anbda-
pacmaj. DIeKTPOHHBIU U
MO3UTPOHHBIN OeTa-pactma.
l'amma-uznydenue

OHeprus CBA3M HyKJIOHOB B
saape. SlnepHsie peakLuu.
Snepubu peaktop. [Ipobnemsr,
IIEPCIEKTUBBI, JKOJIOTUYECKHE
ACTICKTHI SIIEPHOU SHEPTeTHKH

BHGMGHTapHI)Ie YaCTHIIHI.

OTKpbITHE TO3UTPOHA. METOIbI

HaOJII0/IEHUS U PETUCTpalun
2JIEMEHTApHBIX YaCTHII.
Kpyrasiii cton
«DyHIaMEHTaJIbHbIE

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

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

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

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38


https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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B3auMOeUCTBUsA. EqnHCTBO
(U3NUECKOU KApTHHBI MHPay

DTarnbl pa3BUTHS ACTPOHOMHUH.
[Ipuxnagnoe u
MHPOBO33PEHYECKOE 3HAUCHUE
acTpoHoMuHU. Bu 3B€3/1HOTO
HeOa. Co3Be3us, spKue
3BE3/IBI, INIAHETHI, UX BUIUMOE
nemxenne. ConHeunas
cucrema

Counuie. Conneunas
aKTUBHOCTH. ICTOUHHK
sHeprun CoJIHIIA U 3BE3]T

3BE3/bI, UX OCHOBHEIE
XapaKTEpUCTUKU. 3BE3/1bI
TJIAaBHOM MOCIIEZI0BATEIBHOCTH.
BuyTpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPEACTABICHUS
0 MIPOUCXOKACHUHU U HBOJIOIIIH
ConHua u 3B€31

Mueunsi [1yTh — Hama
lNamaxTuka. [lonoxenue u
neuxeHne ConHLa B
l'amakTtuke. ["amakTuku.
UepHble IbIpHI B SApax
raJaKTUK

Bcenennas. Paz6eranue
ranakTuk. Teopust bonbioro
B3phbIBa. PennkroBoe
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61

62

63

64

65

66

u3nydyeHue. MeraranakTuka

Hepemiennsie npo0iaeMbl
aCTPOHOMHUU

KontponpHas pabora
«DNEMEHTBI aCTPOHOMUH U
acTpOoU3UKID

O6o06maromuit ypok. Poib
(hU3HUKY 1 aCTPOHOMUH B
YKOHOMHMYECKOH,
TEXHOJIOTHYECKOM, COIMAJIbHON
U 2TUYEeCKOM chepax
JIeSITeIIbHOCTH YeJIOBEKa

O6o06matomuii ypok. Ponbs u
MecTO (PU3UKHU U aCTPOHOMMH B
COBPEMEHHOI HayYHOI
KapTHHE MHUpa

O6o06maromuit ypok. Poib
(bu3mvecKoit Teopuu B
(hopmupoBaHUHN
npeCTaBICHUN 0 (PU3NICCKOM
KapTUHE MHpa

O6o0maromuii ypok. Mecto
(u3nyueckoil KapTUHBI MHUpa B
o0uieM psily COBpEMEHHBIX
€CTECTBEHHO-HAYUYHBIX
IIPEICTaBICHUN O IPUPOIE
PesepBHeIil ypok. MarautHoe
noJje. DJIeKTpOMarHuTHast
WHIYKIUS



PesepBHblIit ypok. OnTuka.
67 OCHOBBI cIENUATIBHON TEOpUHU
OTHOCUTEIBHOCTH

Pesepnslii ypok. KBanrosas
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30BATEJILHOM ITPOT'PAMMBI

10 KIIACC

Kon
NpoBEPSIEMOT0
pe3yJabTara

10.1

10.2

10.3

10.4

10.5

IIpoBepsiemble NpeaMeTHBIE Pe3YJILTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeILHON MPOrPaMMbl CPeTHET0 001IIero 06pa3oBaHMs

JleMOHCTpHpOBaTh Ha MpUMEpax poidb W MecTo (U3UKH B
(GhOpMHUPOBaHUK COBPEMEHHOM HAYYHOW KapTHUHBI MUPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUIA, B MPAKTUYECKOU AEATEIbHOCTH

moaei

Y4YUTBIBaTH TPAHUIIBI IPUMEHEHUS N3yUYECHHBIX (PH3MUECKUX MOJICIICH:
MaTepHuaibHas TOYKa, MHEpLHUalIbHAs CUCTeMa OTcuéra, abCOIOTHO
TBEPAOE TEJO, UACATBHBIN I'a3; MOAEIN CTPOCHHUS I'a30B, KUIAKOCTEN
U TBEPABIX TE€J, TOUYECUHBIM IEKTPUUECKUHN 3apsA]l — NPU PEIICHUN

¢duznyeckux 3a1a4y

Pacno3naBaTh ¢usnueckue siBjaeHus (IpoLecchl) U OObICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KMHETHYECKON TEOpuu
CTPOCHMsSI BEIleCTBa M JJCKTPOAMHAMHUKH: PpAaBHOMEPHOE U
PaBHOYCKOPEHHOE NPSAMOJIMHEHHOE JBH)KEHUE, CBOOOAHOE NaJicHHue
T€J, JBWKEHHE IO OKPYKHOCTH, MHEpLHs, B3aUMOJICHCTBHUE TEI;
muddys3usi, OpOYHOBCKOE JIBWKEHHME, CTPOCHUE IKUAKOCTEH U
TBEPABIX TeJN, U3MEHEHHe o00bEMa Tel TMpH HarpeBaHUU
(OxJ1aXk/IeHNH), TEIUIOBOE PAaBHOBECHE, HCIApPEHHE, KOHJEHCaIus,
IUIaBJI€HUE, KPUCTAUIM3alUs, KHUIIEHHE, BJIaXXHOCTh BO3AYyXa,
NOBBIIIICHUE JIaBJICHUS Tra3a IMpPU €ro HarpeBaHUM B 3aKPHITOM
cocyle, CBf3b MEXJIy IapamMeTpaMd COCTOSHUS Ta3a B

M30IpoIleccax; AICKTPU3AIHS TeJl, B3aUMOJICHCTBHUE 3apsI0B

OnuceiBaTh MEXaHUYECKOE JBW)KEHUE, HUCHOIb3yd (U3NYecKHe
BEJIMYUHBI: KOOPJIMHATA, ITyTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHUE,
Macca Tena, CHWJIA, WMIIYJIbC TeNa, KHUHETHYECKas JHEprus,
NOTEHIMAJbHAs DHEPrus, MeXaHWdeckas paboTa, MeXaHHdecKas
MOIIHOCTb; MPH OMNMCAHUM IPABWIBHO TPAKTOBAaTh (PU3NUECKUNA
CMBICTT HUCHOJB3YEMBIX BEIMYMH, UX OOO3HAUEHUS U EIUHHIIbI,
HAXOJUTh (POPMYIIBI, CBSI3BIBAIOLINE JAaHHYIO (PU3NYECKYIO BETHUUHY

C ApyI'uMH BCINYNHAMU

OnuceiBaTh HU3YYCHHBIC TCIIJIOBBIC CBOMCTBa T€l U TEILIOBBIS



10.6

10.7

10.8

10.9

10.10

SBJICHHSI, HCIIOJIB3yS (HU3WYeCKHe BEIWYHMHBI JaBJICHHE Ta3a,
TEeMIIepaTypa, CpeOHsS KHHETHYECKash JSHEPrus XaoTHYECKOTO
IBIDKEHUS MOJEKYJ, CpeIHEKBaApaTUyHas CKOPOCTh MOJIEKYIL,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss OJHEprus, pabora rasa,
KO3(PGULMEHT TMOJE3HOTO MEWUCTBUS TEIJIOBOTO JBUTATENS; TMPH
OMHMCAaHWUU  MPABWIBHO  TPAKTOBaTh  (U3UYECKUHA  CMBICT
UCIIOJIb3yeMBbIX BENWYUH, UX O0O3HAYEHUS U €IUHUIIbI, HAXOIUTh
(GopMyIIbl, CBSA3BIBAOIIME JAHHYI (U3NYECKYI0 BEJIUYUHY C

APYyTUMH BCIIMYNHAM

OmnuceiBaTh M3Y4YEHHbIE DJIEKTPUYECKHE CBOMCTBAa BellecTBA U
DIIEKTPUYECKUE SBICHHS (IIPOIECCHI), MCIONB3Yys (U3NIECKHE
BEJIMYMHBI:  DJIEKTPUYECKUM  3apsj,  DJIEKTPUUYECKOE  IIOJIE,
HaNpsOKEHHOCTh  1OJI, TMOTEHLUAN, Pa3HOCTh IOTEHLHUANIOB; MpPU
ONMCAHWW  MPaBWIBHO  TpPAaKTOBaTh  (PU3MUECKH  CMBICHT
UCIIOJIb3YEMBIX BEIMYMH, UX O0OO3HAUEHUS U €IUHMIIBI; YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIONINE JAHHYIO (PU3NUECKYIO BETMUUHY C IPYTUMHU

BCINYHNHaAMM

aHaTU3UpOBaTh (PU3MUECKUE TIPOLECChl U SBJICHUS, HCIONIb3YS
(Gu3nyeckre 3aKOHbI U MPUHLMIIBL: 3aKOH BCEMUPHOI'O TATOTEHUs, I,
IT n III 3axonbl HpIOTOHA, 3aKOH COXpPAHEHUSI MEXaHUYECKOW SJHEPT UM,
3aKOH COXPaHEHHUsI UMITYJIbCA, IPUHIIUII CYIIEPIIO3ULIUHU CUJL, TPUHIUI
paBHOIIpaBUsA HMHEPLUMAIBHBIX CUCTEM OTCYETA; MOJCKYJISPHO-
KHHETUYECKYIO TEOPUIO CTPOCHUS BEILECTBA, Fa30BbIEC 3aKOHBI, CBA3b
CpeHEeW KMHETHYECKOW SHEPrHMHM TEIUIOBOIO JBMXKEHHUS MOJIEKYJ C
a0COIIIOTHOW TeMIIepaTypoid, IEpBbI 3aKOH TEPMOJANHAMHKH; 3aKOH
COXpaHEHHs DJIEKTPUYECKOro 3apsiaa, 3akoH Kysona; mpu stom
pas3InyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MaTeMaTHYECKOe

BBIpaKEHHUE U yCIIOBUS (TPaHULIbI, 00JIACTH) IPUMEHUMOCTH

OOBSICHATh OCHOBHBIE IMPHUHIMIIBI ACHCTBHS MallldH, TpUOOpPOB U
TEXHUYECKUX YCTPOWMCTB; pa3n4aTh YCIOBHUA HUX O€30MacHOro

HCIIOJIb30BaHUS B HOBCEAHEBHOM KU3HU

Brinonaare SKCHCPUMCHTHI 110 UCCIICJOBAHUTIO (1)I/I3I/I‘-ICCKI/IX SIBJICHUU
U TIPOIIECCOB C HCIOIH30BAaHUEM MPSIMBIX U KOCBEHHBIX W3MEPEHHIA;
pu 3ToM GOPMYITUPOBATH MPOOIEMY (3a/1a4y) ¥ THIIOTE3Y YIEOHOTO
OKCIIEpUMEHTa,  CcOOMpaTh  YCTAaHOBKY M3  MPEIOKEHHOTO

000py10BaHUs, IPOBOAUTE OIBIT U (POPMYJIMPOBATH BHIBOJIBI

OC}’HIGCTBJI?ITI) nNpsAMbIC W KOCBCHHBIC HN3MCPCHUSA (1)I/I3I/I‘-IGCKI/IX

BEJIMYMH; TIPU 3TOM BBIOMPATh ONTHMAJIbHBIM CIIOCOO M3MEPEHUs U



10.11

10.12

10.13

10.14

10.15

10.16

10.17

10.18

HCIIOJBb30BAaTh H3BCCTHBIC METOJbI OLICHKN HOl"peHIHOCTeI\/'I I/ISMCpeHI/II\/’I

HccnenoBaTh 3aBUCHMOCTH MEXAY (QU3NYECKUMHU BEIMYMHAMH C
WCIIOJIb30BAHUEM IIPSAMBIX WM3MEPEHMM; MPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHPOBATh pE3yJNbTaThl IMOJYYCHHOH 3aBUCHMOCTH
¢u3nUecKrx BEIMYUH B BUJIE TaOIUI] U IpadUKOB, 1eN1aTh BHIBOBI 110

peE3yabTaTaM UCCICOOBAaHUA

CoOmromaTh mpaBmiia 0O€30mMacHOrO Tpyla TpH  IPOBEIACHHUH
UCCIIEIOBAaHUM B paMKaX Y4eOHOro SKCIepuMeHTa, Yy4ueOHO-
MCCIIEIOBATENBCKOW U MPOEKTHOM JEATEIIbBHOCTH C UCIIOJIb30BAHUEM

U3MEPUTENIBHBIX YCTPOMCTB U 1a00paTOPHOro 000PYI0BAHUS

Pemrate pacuéTHble 3aauu ¢ SIBHO 3aJlaHHON (hPU3MYECKON MOJIENbIO,
UCTONB3Ysl (PU3MYECKHe 3aKOHBl M MPUHLUIBI; HA OCHOBE aHaJIN3a
yCIOBMS 3aJa4d  BBIOMpaThb (U3UYECKYI0 MOJIENb, BBIIEIATH
¢u3ndeckre BeMUMINHBI 1 POPMYIIBI, HEOOXOAUMBIE IS €€ pelIeHus,
IIPOBOJUTH pacyéTel U OLICHUBATb pPEAJIbHOCTb IIOJy4YEHHOIO

3HAa4YCHUA (1)14314‘1601(012 BCINYHMHBI

Pemate  kadecTBeHHbIE  3aJa4yd:  BBICTPAMBATh  JIOTUYECKHU
HENPOTUBOPEUYHBYIO IETIOUYKY PACCY>KICHHM ¢ OOPOM Ha N3yUYEHHbIE

3aKOHBbI, 3aKOHOMCPHOCTH U (bmnqecm/le SABJICHUA

Hcnonb3oBaTh MpU pelleHMM Y4eOHBIX 3a7ad COBPEMEHHBIE
MH(GOPMALIMOHHBIE TEXHOJOTUU JUISl TIOUCKA, CTPYKTYPUpPOBaHUS,
UHTEPIpETally U MPEICTaBICHUS y4eOHON M HayYHO-TIOMYJISIPHON
UH(POPMAaLINK, TOTYYSHHON U3 Pa3InYHbIX UCTOYHUKOB; KPUTUYECKU

aHAIM3UPOBATh MOJTy4YaeMyto HH(OpMaIIHIO

[TpuBOIUTH MpPUMEPHI BKJIAJa POCCUMCKUX M 3apyOekKHBIX yUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOJIOTHI

Hcnonp30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B MOBCEIHEBHOM
KU3HU i1 oOecriedeHHWss O€30MacHOCTH Tpu  OOpalieHud ¢
npubopaMM W TEXHUYECKUMH YCTPOIHCTBaMH, s COXpaHEHHUs
3I0pPOBbS M COOJIIOJIEHUS HOPM SKOJOTMYECKOro TIOBEJIECHUS B
OKpY’KaroIleu cpene

PaGoTats B rpyIime ¢ BHIIIOJIHEHHEM PA3IMYHBIX COLUATBHBIX POJIEH,
IUIAHAPOBAaTh  paboTy TpyNmbl, pPalUOHAIBHO pacHpeeNsiTh
00s3aHHOCTH ¥ IUIAHUPOBATh JIEATEIBHOCTh B HECTAHJAPTHBIX
CUTyaIUsIX, aJeKBaTHO OLICHUBATh BKJIAJ Ka)XJOr0 U3 yYaCTHUKOB

IPYIIIbI B pelIeHHEe paccMaTpUBaeMOl poOIeMbl



11 KIIACC

Kon
NMpoBepPsAEMOro
pe3yJbTaTa

11.2

11.3

11.4

IIpoBepsiemble NpeMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa30BaTe/IbHON MPOrPaMMBbI CpeIHero o01ero od0pasoBanus

JleMoHCTpHpOBaTh Ha TpUMEpax polb M MeCTOo (HU3UKH B
(dbopMUPOBaHUN COBPEMEHHON Hay4YHOW KapTUHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTU, B MPAKTUYECKOM JEATEIIbHOCTH

JOJIeH, LEeT0CTHOCTh U €IMHCTBO (PU3NYECKOM KapTUHBI MUpa

Y4UTHIBATh I'PAHULBI IPUMEHEHHS U3YUYEHHBIX (PU3NUECKUX MOIETICH:
TOYCUHBIN JIEKTPUUSCKUM 3apsl, siIepHas MOICNIb aTOMa, HyKJIOHHAs

MO/IeJIb aTOMHOT'O Si/ipa MPH peleHNH (HPU3NIECKHX 33124

PacnioznaBath (puznyeckue siBjaeHus (Mporecchl) U OOBSICHATh X Ha
OCHOBE 3aKOHOB JJIGKTPOJMHAMUKHA M  KBaHTOBOW  (DU3UKU:
AIIeKTpUYecKasi MPOBOAMMOCTh, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHUTHOE  JEHCTBHSA  TOKa,  B3aMMOJACWUCTBHE  MAarHUTOB,
AIIEKTPOMArHUTHAs WHAYKIUS, JEHCTBUE MAarHUTHOTO TOJNS Ha
IOPOBOJHUK C TOKOM M JBWXKYIIMHCS 3apsf, 3JIEKTPOMAarHUTHBIE
Koje0aHusi W BOJIHBI, NPSMOJMHEHHOE paclpoCTpPaHEHUE CBETa,
OTpakeHHe, INpejoMiieHue, uHTepdepeHus, audpakuus U
MOJISIPU3AIUs CBETA, AUCIIEPCUS CBETa, (OTOAIEKTpUIECKuil 3PPexT
(poroaddexT), cBEeTOBOE HaBieHHE, BO3ZHUKHOBEHHE JHMHEHYATOTO
CIEKTpa aroMa BOAOPOJAa, €CTEeCTBEHHass M HCKYyCCTBEHHas

PaarnOaKTUBHOCTD

OnuceiBaTh U3y4YEHHbIE CBOMCTBA BeIleCTBA (AJIEKTPUYECKUE,
MAarauTHBIC, OIITUYCCKUEC, SJICKTPUUCCKYIO ITPOBOAMMOCTD PA3JIMYHBIX
Cpel) ¥ DICKTPOMArHWTHBIE SBICHHUS (MIPOLECCHI), HCIONB3Ys
dbusznyeckue BENUYHMHBI: OJCKTPUYECKUW 3apsi, cujila TOKa,
AIIEKTPUYECKOE  HAMpsOKEHHE, D3JEKTPUUECKOe  COMNPOTHUBIICHUE,
pa3zHocTh noreHuuanos, IJIC, paboTa Toka, MHIYKIHS MAarHUTHOTO
nosist, cuna Awmmnepa, cuna JlopeHua, WHAYKTUBHOCTh KaTYIIKH,
DHEPrusl JIEKTPUUECKOTO0 M MAarHUTHOTO TOJEH, MeprojJ U 4acToTa
Kosie0aHui B Kosie0aTeIbHOM KOHTYpE, 3aps/l U CHJla TOKa B ITpoLiecce
rapMOHUYECKHUX  OJJEKTPOMAarHUTHBIX  KojeOaHWH,  (oKycHoe
pacCTOsTHUE M ONTUYECKas CUJjia JIMH3BL, MPU OMHUCAHUM MPABUIBLHO
TPakTOBaTh (UIUYECKUN CMBICT HCIIOJNBb3YEeMbIX BEIWYHH, WX
0003HaYeHMs] M EIUHUIBL, YKa3blBaTh (OPMYIbI, CBS3BIBAIOLIUE

JAHHYIO (PU3UYECKYIO BETUYNHY C IPYTHMHU BEIUIHHAMU



11.5

11.6

11.7

11.8

11.9

11.10

11.11

11.12

OnuceiBaTh M3yYEHHbIE KBAaHTOBBIE SIBIEHHUS M  IPOLECCHI,
UCTIONB3Ys (DPU3MUECKHE BEIWYHHBI: CKOPOCTH 3JEKTPOMArHUTHBIX
BOJIH, JIJTMHA BOJHBI M 4acTOTa CBETAa, SHEPIHs U UMIYJbC (POTOHA,
IIEPUOJ II0JIypaclaia, JHEPTUs CBA3U aTOMHBIX sAJIep; [IPU OIIMCAaHUU
NpaBUIbHO TPakTOBaTh (U3MYECKUH CMBICI  HMCIOJb3YEMbIX
BEJIMYMH, MX OOO3HAYEHHS MU EIWHUIBI, YKa3bIBaTh (OPMYJIBL,
CBS3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEJIWYMHY C JPYTHMMHU

BCJIMYMHAMU, BbIYUCJIIATh 3HAUYCHHC (1)I/I3I/ILI€CKOI7I BCJIIMYUHBI

AHanu3upoBaTh (U3NYECKUE TMPOLECCHl U SBJICHUS, HUCIOIb3YS
¢usznyeckue 3aKOHbl M OpUHLUIBL: 3akoH Oma, 3aKOHBI
MOCJICIOBATEILHOTO U TapaJyIeIbHOTO COCAMHEHHS IMPOBOJIHUKOB,
3aKkoH J[>koyns — JIeHna, 3aK0H 3JEKTPOMArHUTHOM MHIAYKIIUH, 3aKOH
MPSIMOJIMHEMHOTO PacIpOCTPAHEHHUs CBETA, 3aKOHbl OTPAKEHHUS
CBETA, 3aKOHBI NPEJIOMJIEHUS CBETA, YpPaBHEHHWE OWHINTEWHA IS
dororddekra, 3aKOH COXpAaHCHUS DHEPTHH, 3aKOH COXPAHCHHUS
MMITYJIbCa, 3aKOH COXPAHEHMs JJIEKTPUUYECKOrO 3apsjia, 3aKOH
COXpAaHEHUsT MacCOBOTO  4HCla, TMOCTyldaTel bopa, 3akoH
pPaaMoOaKTUBHOTO pachajaa; MpH OTOM pas3idyaTh CIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €T0 MATEMATHYE€CKOE BEIPAKEHUE U yCIIOBHUS

(rpaHu1IbI, 006JIACTH) TPUMEHHUMOCTH

OHpeIIeJISITB HalpaBJICHUC BCKTOpAa HWHAYKIIMKM MArHuTHOI'O IIOJIA

MMPOBOJAHUKA C TOKOM, CHJIbI AMnepa " CHUJIbI HopeHua

CTpOI/ITB 1 OIIMCBhbIBAaTh I/1306pa)KCHI/I€, co3aaBacMo€ IINIOCKUM

3epKajioM, TOHKOW JTMH30M

BBINONHATE SKCIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3HMUECKUX SABICHUN
U MIPOIIECCOB C UCIIOJIb30BAHUEM NPSAMBIX M KOCBEHHBIX U3MEPCHHUN;
npu 3ToM GopMyJIMpOBaTh MpolsaeMy (3agady) U TUIIOTE3y Y4eOHOTo
IKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  IPEII0XKEHHOTO

060py,Z[OBaHI/IH, MMPOBOAUTDH OIIBIT U (I)OpMy.TII/IpOBaTB BBIBOBI

OCyH_IeCTBJISITB NpsAMbIC W KOCBCHHBIC HN3MCPCHUS (1)I/I3I/I‘-IGCKI/IX
BCIIMYHH, IIpU 3TOM BBI6I/IpaTB OIITUMAJILHEIN CITIOCO0 HU3MCPCHUA U

HCIIOJB30BAaTh U3BCCTHHIC ME€TOAbI OLICHKHN HOFpGH.IHOCTGfI I/I3MepeHHﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BETMUYHMH C CIIOJIb30BaHHEM
NPSAMBIX HM3MEPEHUM; IpU HOTOM KOHCTPYHPOBATh yCTaHOBKY,
(GUKCUpOBaTh Pe3yJbTATHI MOJYYEHHOH 3aBUCHMOCTH (DU3MYECKHX
BEJIMYMH B BUJIe TAOIUI U TpaUKOB, JeNaTh BBIBOBI IO pe3yJibTaTaM

HCCIICIOBAHUA

Cobmroate mpaBwiia 0e30macHOro TpyJla HpH  IMPOBEACHUHU



11.13

11.14

11.15

11.16

11.17

11.18

11.19

UCCIeOBaHUNH B paMKax y4eOHOro »HKclIepuMeHTa, YyueOHo-
HCCJIEA0BATENBCKON U MTPOEKTHOM IEATEIIBHOCTH C UCHOJIb30BAHUEM

U3MEPUTENbHBIX YCTPONUCTB U 1a00PaTOPHOro 000py10BaHUS

Pemate pacu€THble 3a7a4ul ¢ ABHO 33JJaHHON (U3NUYECKON MOJIEINbIO,
UCTONb3ysl (PU3UYECKHE 3aKOHBl U MPUHLUIBI; HA OCHOBE aHAJIM3a
yCIOBMS 3aJadd  BbIOMpaThb (U3UYECKYI0 MOJIENb, BBIIEIATH
¢u3ndeckre BeMMINHBI 1 POPMYJIIBI, HEOOXOAUMBIE IS €€ pelIeHus,
IIPOBOJUTHL pacyéTel U OLICHMBAThb pPEAJIbHOCTb IIOJY4YEHHOIO

3HA4YCHUA (1)I/I3I/I‘leCKOI71 BCJINYHHBI

Pemarp  kadyecTBEHHbIE  3aJaud:  BBICTPAWBATh  JIOTUYECKHU
HENPOTUBOPEUHBYIO IETIOYKY PACCYKICHHM ¢ OMOPOM Ha N3y4YEHHbIE

3aKOHbI, 3aKOHOMCPHOCTH U (i)I/ISI/I'—IeCKI/Ie SABJICHUA

Hcnonb3oBaTe MpHU pelIeHMH Y4eOHBIX 3aJad COBPEMEHHBIE
MHPOPMALMOHHBIE TEXHOJOTHH JJISl TOWCKA, CTPYKTYpHUPOBAHHS,
UHTEPIpEeTalliy M MPEACTaBICHHUS y4eOHOH M Hay4YHO-TIOMYJISIPHON
UH(pOPMAaLIUK, TOTYYEHHON U3 Pa3InYHbIX UCTOYHUKOB; KPUTHUYECKU

aHAIM3UPOBATH MOJTy4YaeMyto HH(OpMaIIHIO

OOBSACHATH MPHUHIIMIIBI ASHCTBUS MAIllWH, TPUOOPOB U TEXHUUYECKUX
YCTPOICTB; pa3inyarh YCJIOBUS HUX O€30MaCHOrO HCIOIb30BaHUS B

HOBCEIHEBHON XKU3HHU

[TpuBOIUTH MpUMEPHI BKJIAJla POCCUUCKUX M 3apyOekHBIX yUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B 00BSICHEHUE MTPOLIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOJIOT Ui

Mcnonb30BaTh TEOPETHUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHON
KU3HM Juid  o0ecredeHuss O€30HMaCHOCTH HpU  OOpalleHuu ¢
npubopaMM M TEXHUYECKUMH YCTPOHCTBaMHU, sl COXpPaHEHHs
3I0pOBbsl U COOJIONEHUS HOPM DKOJIOTUYECKOIO IOBEJIEHHUS B
OKpY’Karolleu cpene

PaGotaTth B rpymnie ¢ BHIITOJHEHUEM Pa3IUYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  IpyINIbl, PAlMOHAIBHO  pacHpenessaTh
0053aHHOCTM M IUJIAHUPOBATH JEATEIBHOCTh B HECTaHJAPTHBIX
CUTYyallHsAX, aJCKBAaTHO OLIEHMBATh BKJIAJ KaXXJIOTO W3 YYaCTHHKOB

IpyMNIIbI B pELLIEHUE paccMaTpuBaeMoi po0IeMbl



IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KVIACC

Kon Kox npoBepsiemoro
pasaena 3JIeMeHTa

IIpoBepsiemble 31eMEHTHI COAePKAHUA

OU3UKA 1 METOIbI HAYYHOI'O [TIO3HAHU A

1.1
1
1.2
2
2.1.1
2.1.2
2.1
2.13

®usuka — Hayka o mnpupone. Hayunbie
METOAbl TO3HAHUS OKPY’KAIOIIEr0 MHpa.
Ponp skcnepumeHTa M TEOpUM B IPOLECCE

MO3HAHUS MPUPOJBL. DKCIIEPUMEHT B (PU3UKE

MopenupoBanue (QU3MYECKUX SBICHUH U
IIPOLIECCOB. Hayunsie TUIIOTE3BI.
dusnyeckue 3aKOHBI U TEOPUH. [ paHUIIBI
OPUMEHUMOCTH  (U3WYECKUX  3aKOHOB.
[Mpuanun cootBerctBus. Poms u  MecTo
¢u3ukn B (POPMHUPOBAHUM COBPEMEHHOMN
HAy4YHOW KapTHHBI MHpPA, B MPAKTHYECKON

NEATEILHOCTH JII0ACH

MEXAHUKA

##HPari#KIMTHEMATUKA
Mexannueckoe JBUKCHHUE.
OTHOCUTENBHOCTh MEXaHUYECKOT 0

nerxeHust. Cucrema orcuéra. TpaekTopus

[Tepemenienue, CKOPOCTh (CPEAHsIsi CKOPOCTh,
MTHOBEHHAasi  CKOPOCTh) W  YCKOpPEHHUE
MaTepUaIbHOW TOYKU, X MPOEKIUU Ha OCU
CHUCTEMBI KOOpPJIMHAT. CnoxeHnue

HepeMeH_IeHI/Iﬁ X CJI0XKCHUC CKOpOCTeﬁ

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IIPSAMOJIMHEMHOE JBHKCHUE. I'paduku
3aBHCHUMOCTH KOOpAMHAT, CKOPOCTH,
YCKOpEHUs, nyT¥ " nepeMenieHus

MaTepHaHbHOﬁ TOYKH OT BPEMCHU



2.2

2.2.1

222

223

224

225
2.2.6

CBobOoniHOE MajieHne. Y CKopeHue

C¢BOOOIHOTO MaIECHUS

KpuBonuneiinoe aswkeHue. PaBHOMepHOe
JBHUXCHUC MaTepHaHBHOﬁ TOYKHU 110
OKPYXHOCTH. YTJIOBas CKOPOCTb, JIMHEHHAas
CKOpOCTb. [Iepuon u 4acToTaA.

HCHTPOCTpeMI/ITeJ'ILHOC YCKOpPECHUC

TexHuyeckue  yCTPOWCTBA:  CHUAOMETD,
ABMIKCHUC CHApAA0B, HCHHLBIC W PEMCHHBIC
nepenavyu

[IpakTnueckue paboTHI. N3mepenne
MTHOBEHHOM  ckopoctu.  HccnenoBanue
COOTHOILIEHUS MEX Y MyTSIMH, IPOUICHHBIMU
TCJIOM 3a IOoCJIICAOBATCIBHBIC PaBHBIC
MIPOMEXKYTKH BpEMEHU npu
PaBHOYCKOPEHHOM JBM)KCHUM C HA4aJbHOU
CKOpOCThbIO, paBHOW Hymwo. HM3ydeHue
ABWIKCHUS IIapHUKa B BSI3KOU KUOAKOCTU.
W3ydyenue nBwKeHUs Tena, OpOLICHHOIO

TOPU30HTAJIBHO

#iHPari## IUHAMUKA

[Tpyauun ~ oTHOcuTenbHOCTH  [ammites.
IlepBeii 3axkoH HerooToHa. MHepumanbHbIE
CUCTEMBI OTCUETA

Macca tena. Cuna. IlpuHuun cynepno3unun
CUII

Bropoii 3akon HeloTOHA 11 MaTepHalbHON
TOYKM B HWHEPLUAIBHONW CHCTEME OTCYETA
(UCO). Tperuit 3axkon HerooTtoHa s
MaTEpHUAIbHBIX TOYECK

3akoH  BcemupHoro tarorenus. Cuna
TsbkecTd. IlepBas kocMuueckass CKOPOCTb.
Bec Tena

Cwuia ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus



23

2.2.7

2.2.8

229

2.2.10

CKOJBXKEHUSI W CWJIa TPEHHUS  TIOKOS.
Koaddutment tpenns. Cuna conpoTUBIECHUS

IIpu ABUXKCHUU TECJIA B ) KUAKOCTU HUJIU ra3ec

[TocTynmarenbHOE U BpaliaTeIbHOE ABUKCHUE

a0COJIFOTHO TBép,I[OFO TCl1a

MOMEHT CHJIBI OTHOCUTEIHHO OCH BpallleHHS.
[1imeuo cumbl. Y CiioBUS paBHOBECUS TBEPAOTO
tena B UCO

TexHuueckne yCTpONCTBA: TMOIIIUITHUKH,

JABMIKCHUC NCKYCCTBCHHBIX CITYTHHKOB

[TpakTuyeckue paboThl. M3yueHue ABHKEHHS
Opycka MO HaKJIOHHOM IJIOCKOCTH TOJ
JIEUCTBUEM HECKOJbKUX cuil. HccienoBanue
3aBUCHUMOCTH CWJI YIIPYTOCTH, BOZHUKAKOIINX
B JehOopMUPYEMOIl MPYKUHE U PE3UHOBOM
obOpasme, OT BeIWYWHBI WX Jedopmaruu.
Uccnenosanue YCIOBUM paBHOBECHS

TBEPIIOTO TEJIa, UMEIOIIETO OCh BPAIIEHUS

##Par#H###3AKOHBI COXPAHEHUMA B MEXAHUKE

23.1

232

233
234

2.3.5

2.3.6

2.3.7

NMnynsC MarepuasbHOM TOYKH, CHUCTEMBI
MaTepUaabHBIX To4YeK. VMIyinbc cuibl U

M3MEHEHUE UMITyJIbca Teja

3akoH coxpaHeHuss ummyisca B HCO.
PeakTuBHOE 1BHXEHHE

Pa6ota cubl

MOIHOCTB CHIIBI

Kunernueckass  sHepruss  MaTepHUAIBHON
TOYKH. Teopema 0 KHHETUYECKOU SHEPTUU
[TorennuanbHass sHeprus. IloreHnuanbHas
SHEprus yapyro nepOopMHUPOBAHHON
npyxuHsl. lloTeHuuanbHas 5>Heprus Tena
BOJIM3M MMOBEPXHOCTH 3eMIIU
[ToreHunanbHbIE U HEMOTEHIMAIBHBIE CUJIBI.

CBs13b pa6OTBI HCIIOTCHIHAJIBHBIX CHJI C



3.1

2.3.8

239

2.3.10

U3MECHCHHEM MEXaHUYECKOM OHCPIrUun
CHUCTEMBI TCII. 3aKkoH COXpPAaHCHUA

MEXaHUYECKON YHEPTUU

VYnpyrue u Heynpyrue CTOJIKHOBEHUS
TexHu4eckue yCcTpOHWCTBA: ABUKEHUE PAKET,
BOJOMET, KOTIEP, IPYKUHHBIA ITUCTOJIET
[Ipaktnueckue paboThl. M3yueHue cCBs3M
CKOpOCTEM Tel IIpU HEYNPYyroM yjaape.
HccnenoBanue cBA3M pabOThl  CHJIBI  C

H3MEHEHHEM MEXaHHMISCKOM OHCPIrUU TCJIa

MOJIEKYJISAPHAS ®U3NKA 1 TEPMOAMHAMUKA
###Par###OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU

3.1.1

OCHOBHBIE  TIOJIOKEHUS  MOJEKYJSIPHO-
KUHETUYECKON TEOPHH. BpoyHoBckoe
neuxenne. uddysus. Xapakrep ABMKEHUS

u BSaHMOﬂeﬁCTBHH qacCTull BEIICCTBa

Mogenu cTpoeHHs Ta30B, JXHUJIKOCTEH U
TBEPABIX Tel U OOBSCHEHHUE CBOWCTB

BEILIECTBA HA OCHOBE ATHUX MOJIENICH

Macca wMonekyn. KosmuecTBo BemiecTsa.

[ToctrosnHas ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u eé

usmepenue. lllkana remneparyp Llenbcus

Mognens  upeanpHoro rasza. (OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KHHETHYECKOU

TCOpHUU UACATLHOI'O Ira3a

AOGcomoTHas Temreparypa Kak Mepa cpeHeit
KMHETUYECKON JHEpruu TEIUIOBOI'O
JIBIKEeHMs dactul rasa. [llkama temneparyp

KenbBuna
VYpasuenne Kianeiipona — Mengeneesa.
3akon [anpToHa

I"a30BbIe 3aK0HBI. M30mpo1IeCcChl B HICATBHOM

ra3c C NMOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA!



3.2

3.1.10

3.2.1

322

323

324

3.25

3.2.6

3.2.7

3.2.8

u30TepMa, U30X0pa, H300apa

TexHuyeckue  yCTpPOWCTBA:  TEPMOMETP,

6apometp

[TpakTuueckue pabotel. M3mepeHue macchl
BO3/yXa B KJIaCCHOU komMHare. MccnenoBanue
3aBHCHUMOCTHU MEXIy napaMeTpamu

COCTOSAHUA pa3pCKEHHOT'O ra3a

OCHOBbI TEPMOJIMHAMUKN

TepmonnHamuueckass cucreMa. BHyTpeHHsS
DHEPrusl TEPMOAMHAMMYECKOM CHUCTEMBI H

CII0CO0BI €€ NU3MEHEHUS

KonnuectBo TemnoTs! 1 paboTta. BHyTpeHHsAs

SHEPTIHd OAHOATOMHOI'O NACAJIIBHOT'O ra3a

Bunapl Termonepenayn: TEMIONPOBOJAHOCTD,
KOHBEKIIUS, U3IyYeHue. TeroéMKOCTh Tena.
VYenpHas TEIIOEMKOCTH BeEIIEeCTBa. Pacuér

KOJIMYCCTBA TCIUIOTHI ITPU TCILIOIICpCaAadC

[TepBorit 3aKOH TEPMOJIMUHAMUKH.
IIpumeHeHne [IEpBOro 3aKOHA
TEPMOJIUHAMUKHU K M30MPOIECCaM.

['paduueckas uHTEpIIpEeTAIs pabOTHI ra3a

TermmoBble MamuHbl. [IpuHLMIOBL AEHCTBUS
TeTIOBBIX MamuH. [Ipeobpa3oBanus sHEPTUN
B TeIoBbIX MammHax. Koaddumuent
nosiesHoro  aewictBus  (mamee —  KIIJI)

teroBoit mamuubl. [{ukn Kapuo u ero KIT/]

Bropoii 3aKOH TEPMOJIUHAMUKH.
HeoOpatumocTs mpoueccoB B MPHUPOJE.
TeroBple  ABUraTeny.  JKOJOTMUYECKHE

pOo0OJIEMBI TEIIJIOIHEPTeTUKN

Texnuueckune YCTpOWCTBA: JBUTaTElIb
BHYTPEHHETO CropaHus, OBITOBOI

XOJIOAWJIbHUK, KOHAUITUOHEP

IIpakTrueckue paboThI. N3mepenune



33

4.1

YIEIbHON TEINTIOEMKOCTH

###HPar#t## AT PET ATHBIE COCTOSAHU A BEILIECBA. ®A30BbIE

3.3.1

332

333

334

335

3.3.6

3.3.7

4.1.1

4.1.3
4.1.4

INEPEXO/IbI

[TapooOpazoBanue u KOH/ICHCAIMsL.
Hcnapenne u KkuneHue. YaenpHas TeEIIOTa
napooOpa3oBaHusl. 3aBHCUMOCTD

TEMIICPATYPbI KUIICHUA OT AABJICHHUA

AOcCOm0THAS U OTHOCUTEIbHAS BJIAXKHOCTH

BOo3Ayxa. HacellenHslil map

Teépnoe  Tteno.  Kpucrammmueckune u
amopdHble Tena. AHHU30TPOINHUS CBOMCTB
KpPHUCTAJIJIOB. Kunxue KPHUCTAJLJIBL.
CoBpemeHHbIE MaTepUabl

IInaBneHne u KpucrauM3auus. Y aenpHas
TeruioTa miasiaeHus. Cyonumanus
YpaBHeHUE TEIIOBOTO OaaHca
TexHudeckne yCTpOMCTBA: TUTPOMETP U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTHH
MIOJTy4Y€HHUsI COBPEMEHHBIX MaTEPHAIIOB, B TOM
q1cJie HAHOMAaTEPHUAIIOB, U HAHOTEXHOJIOTUU

[IpakTnueckue paboTHI. N3mepenne

BJIAJKHOCTH BO3yXa

SJIEKTPOAMHAMUKA
###HPar#i## I JIEKTPOCTATUKA

OnekTpuzanysi Tel. ODNEKTPUUECKH 3apsil.
JIBa B 3NIEKTPUUECKHX 3apsIIOB
[IpoBOoHUKH, JUDIEKTPUKU "
MTOJTYTTPOBOTHUKH

3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsijia
B3aumoneiictBue 3apsanoB. 3akoH Kynona
Onektpuueckoe  mone.  HanpsxkéHHocTh
AIEKTPUUECKOTO TIOJISL. [TpuaIMT
cyneprno3uiuu. JIluHMM ~ HanpsyKEHHOCTH

QJICKTPHUYCCKOTO ITOJIA



4.2

4.1.10

PaGota cHiI 3IEKTPOCTATUYECKOTO OIS

ITorenuuan. Pa3HOCTh MOTEHIIMAIOB

[TpoBOAHUKY W TUAIIEKTPUKU B TIOCTOSTHHOM
ANIeKTpUYecKkoM moje. JluanekTpuyeckas

IMPOHUIACMOCTDb

DNEKTPOEMKOCTb. Konnencarop.
ONeKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpA.

:‘)HepFI/IH 3aPsSPKCHHOI'O KOHZCHCATOpa

TexHUuYecKrne YCTPOWCTBA:  BJIEKTPOCKOIL,
AIEKTPOMETP, IJIEKTPOCTATUUECKAs 3alllUTa,
3a3eMIIeHHE ANEKTPONPUOOpPOB,

KOHJIEHCATOp, KCEPOKC, CTPYHUHBIN IIPUHTED

IIpakTueckue paboThI. N3mepenue

NEKTPOEMKOCTH KOHIEHCATOPA

HHHPar###TIIOCTOSIHHBIN DJIEKTPUYECKUM TOK. TOKU B

4.2.1

422

423

4.2.4

4.2.5

4.2.6

4.2.7

4.2.8

PA3JIMYHBIX CPEJJAX

VYcnoBus  CymIeCTBOBaHUS  MOCTOSIHHOTO
ANEKTPUYECKOTO TOKa. MCTOuHMKHM TOKA.
Cuna Toka. [locTossHHBIN TOK

Hanpsioxenune. 3akon Oma 115t ydacTka enu
DJIEKTPUYECKOE COMPOTUBIICHUE. Y AEIBHOE
CONPOTHUBIICHUE BEILIECTBA
[locnenoBarensHoe, napasieNbHoe,
CMEIIaHHOE COeAMHEHNUE TPOBOHUKOB
PaboTa snextpudeckoro Toka. 3akoH [xoyms
— Jlenua

MoIIIHOCTD MEKTPUYECKOTO TOKa
anekTpoaBmwkymias cuna (manee — DJIC) u
BHYTPEHHEE  COMPOTUBIECHUE HCTOYHHKA
Toka. 3akoH OMa JjIsl TIOJTHOW (3aMKHYTOM)
anekTpudeckoit nenu. Kopotkoe 3ambikaHne
OJNIEKTpOHHAsE  MPOBOAUMOCTH  TBEPIBIX

METaJUIOB. 3aBUCHUMOCThH COITPOTUBIICHHUA

METAJJIOB oT TeMIIEpaTypPhl.



CBepXImpoBOIUMOCTD
OnekTpuueckuil ToK B Bakyyme. CBolicTBa
AIIEKTPOHHBIX IMyYKOB
[TonynpoBOAHUKH. CoOcTBeHHas u
IpUMECHas IIPOBOAMMOCTh
MoTynpoBOIHUKOB. CBOMCTBA p-n mepexoa.

[TosrynpoBOIHUKOBBIE TPUOOPHI

ONEeKTpUYEeCKUd TOK B DIJIEKTPOJIUTAX.

DNEKTPOIUTHYECKAS JTUCCOLIMAITHSI.
DnexTpoaun3
DNIEKTPUUECKUI TOK B rasax.

CaMOCTOSTEIILHEIN W HECAMOCTOSTEIbHBIN
pa3p5m. Pa3JII/I‘-IHBIC THUIIBI CAMOCTOATCIIBHOT'O

paspsiaa. Mounnus. [1nazma

TexHudeckne  yCTpOMCTBA:  aMIEPMETP,
BOJITMETP, PpEOCTaT, HCTOYHUKH TOKa,
AJIEKTPOHArpeBaTEIbHBIC puOopHI,
AIIEKTPOOCBETUTENBHbIE npudopsHl,
TEPMOMETP  CONPOTHUBJICHHS, BaKyyMHbIN
JMOJ, TEPMUCTOPHl U  (OTOPE3UCTOPHI,

HOHynpOBOHHHKOBBIfI An0a, raJlbBaHHUKa

IIpakTrueckue paboTHL. N3yuenne
CMEILIaHHOT'O COEIMHEHHSI PE3UCTOPOB.

N3smepenne DJIC uCTOUYHHMKA TOKAa M €ro
BHYTpEHHEro comnportusienus. HaOmronenue

ANEKTPOIIH3a

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

SJIEKTPOAMHAMUKA

##HHPartH##M AT HUTHOE I10JIE. D JIEKTPOMAT'HUTHAA

4.2.9
4.2.10
4.2.11
4.2.12
4.2.13
4.2.14
11 KJIACC
Kon Koanposepsiemoro
pasjiena 3JIeMeHTa
4
4.3

WHAYKLAS



43.1

432

433

4.3.4

435

4.3.6
4.3.7

4.3.8

4.3.9

4.3.10

4.3.11

4.3.12

4.3.13

4.3.14

TlocTostHHBIE MarHUTHI. B3aumoaencTBue

IIOCTOAHHBIX MaroHnuTOB

MaruutHoe 1oe. BekTop MarHUTHON
nHayKuud.  lIpuHnun — cynepnosunun.
Jluaun marnuTHOM mMHAykuuu. Kapruna
JIMHUM  MarHUTHOM  HWHIOYKIUU  TIOJIS

IIOCTOAHHBIX MAarHuTOB

MarautHoe mojie MPOBOAHUKA C TOKOM.
KapTtuna nuHuii nosist JIMHHOTO MPSMOTo
MPOBOJHUKA ¥ 3aMKHYTOI'O KOJIBIIEBOTO
MPOBOJIHUKA, KATYIIKH C TOKOM. OTBIT
Opcrena. BzaumojeiicTBre NpOBOIHUKOB

C TOKOM

Cuna Amnepa, €€ MOyJIb U HAaIIpaBJIEHUE
Cuna  JlopeHuma, €€ Moaynb H
HarpasjeHue. JIBuKeHue 3apsyKeHHON
Y4acTULIBI B OAHOPOJHOM MarHUTHOM IOJIE.
Pa6ota cuel Jlopentia

SIBieHHE AIEKTPOMAarHUTHOW MHIAYKIMH
[ToTok BeKTOpa MArHUTHON MHAYKLIHUU
/C WHIYKIUH. 3aKoH
NIEKTPOMAarHuTHOW nHAykuuu Papanes
BuxpeBoe anextpuueckoe mnome. I]C
UHAYKIMHU B TPOBOJHUKE, ABMXKYIIEMCS
MIOCTYIIATEJIEHO B OIHOPOJAHOM
MarHMTHOM I0JI€

IIpaBuio Jlenna

NHIyKTUBHOCTS. SIBnenue
camounaykiuu. DJ1C caMmonHayKuuu
OHeprus MarHUTHOTO IMOJIS KATyIIKH C
TOKOM

ONEeKTpOMAarHUTHOE I10JIE

TexHuyeckre yCTpONCTBA: IMOCTOSHHBIE

MAarHurTHhl, QJICKTPOMArHUuTHhI,



QJICKTPOABHUI'ATCIIb, YCKOPUTCIIN
QJICMCHTAPHBIX  YaCTull, HWHAYKIOHWOHHAA

II€4Yb

[IpakTnueckue  pabOTHI. N3yuenne

MarHUTHOTO TOJS KAaTYIIKd C TOKOM.

Uccnenosanue neUCTBUSL HOCTOSHHOIO
4.3.15

Mar"gura Ha pamKy C TOKOM.

Uccnenosanue SIBJICHUS

NEKTPOMAarHUTHOW MHAYKIIMH
5 KOJIEBAHM: 1 BOJIHBI

#HPar#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE
KOJIEBAHUA

KonebarenpHast cucrema. CBoOOIHBIC
KoneOanus. ['apMoHWYEeCKHe KoJieOaHUsI.
[lepuion, wacroTa, ammumutyna u ¢dasa

KoneOanuii

[IpyxuHHBIA MasTHUK. MaremMaTu4ecKui

MasiTHHUK

YpaBHEHHE TapMOHUYECKHUX KOJICOAHUH.
5.1.3 Kunematuueckoe u JTUHAMHYECKOE

OIIMCaHHE KojeOaTeILHOro JBHXKXCHUA

IIpeBpaienue SHEpPruu npu

5.1 rapMOHUYECKUX  Konebanuax.  CBs3b
5.14 aAMIUTUTY B KoneOaHuit UCXOIHOU

BEJIMYMHBI C aMIUIUTYIaMH KoJieOaHuit eé

CKOPOCTH U YCKOPEHUs

KonebGartenpupiii  koHTYp. CBOOOIHBIE
OJICKTPOMArHuTHBLIC KOHe6aHI/I$I B
uAeaIbHOM  KOJEOaTeIIbHOM  KOHTYDE.
Amnanorus MCXKAY MCXAaHUYCCKUMHU U
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMHU.

®opmyiia Tomcona

3aKkoH COXPAHCHUSA SHEPTHUU B UACAIIBHOM

5.1.6
KOJIeOaTeIbHOM KOHTYPE

5.1.7 Brinyxnennbie MEXaHUYECKHUE



5.1.9

5.1.10

5.1.11

5.1.12

konebanusa. Pesonanc. Pe3onaHcHas
KpuBasl. BrinyxaeHHbie

OJICKTPOMArHMTHBLIC KOJICOaHHS.

[lepemennbiii  Tok. CUHYCOUAANBHBIN

HepeMeHHHﬁ TOK.

MomHoCTb IIEPEMEHHOTO TOKA.
AMIITUTYTHOE U JIEHCTBYIOIIEE 3HAUCHUE

CUJIbI TOKA U HAITPSXKCHUA

Tpancdopmarop. [TpousBojacTBO,
nepenavya u moTpebIeHue AIeKTPUIECKOM
SHEPTUU. OKOJOTUYECKHE PHUCKH TIpU
MIPOU3BOJICTBE AJICKTPUUYECKON DHEPTHH.
Kynberypa WCTIOJIh30BAHUS

3JIEKTPOIHEPTUU B OBCEAHEBHOM KU3HU

Texuuueckue yctpoiicTBa: celicmorpad,
AIEKTPUYECKUI 3BOHOK, JINHUA

QJICKTponepcaavd

[Ipaktuyeckue pabotel. HMcciaenoBaHue
3aBHCHMOCTH NEpHOJa MaJbIX KOJIeOaHH
rpy3a Ha HUTH OT JUIMHBI HUTU U MacChl
rpy3a. MccnenoBanue mepeMEHHOrO TOKA
B Lenu u3 [IOCJIEI0BATEIILHO
COCIMHEHHBIX KOHJEHCATOpa, KaTyIIKH U

pe3ucropa

#HPari#MEX AHUYECKUE 1 OJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

5.2
522

523

524

MexaHunueckue BOJTHBI, YCIIOBHS
pacnpoctpanenusi. [lepuon. CkopocThb
pacrlpocTpaHeHHss W JUIMHA  BOJIHBI.

HonepeqHHe 1 MPOAOJIbHBIC BOJIHBI

#HH#HPar#t# Nutepdepenuys U qudpakuus
MEXAHUYECKUX BOJIH

3Byk. CKOpocTh 3ByKa. I pOMKOCTH 3ByKa.
Bricora Tona. TemOp 3Byka

BHCKTpOMarHI/ITHHe BOJHEL. Y CIIOBUSA

HU3ITY4YCHUSA  OJICKTPOMArHUTHBIX  BOJIH.



53

525

5.2.6

5.2.7

5.2.8

53.1

532

533

534

53.5

5.3.6

B3anmHuas opuenranus BekropoB E, B u

U B 3JIEKTPOMAarHUTHOM BOJIHE B BaKyyMe

CBoiicTBa  DJNIEKTPOMArHUTHBIX  BOJIH:
OTpa)keHUE, PEJIOMJIICHUE, TOJSIpU3aALINs,
mudpakius, uHTepdepenuus. CKOpoCTbh

OJICKTPOMArdHMTHBIX BOJIH

[Ixana JIEKTPOMAarHUTHBIX BOJIH.
IIpuMeHeHnEe 2IEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

HpI/IHLII/IHLI pazmoc13;131/1 U TCICBUOCHUA.
Pagnomokaryst. DJIEKTPOMAarHuTHOE

3arpsiI3HEHUE OKPYIKaIOLIEN cpebl

TexHuyeckue yCTporCTBa: MY3bIKAJIbHBIC
HHCTPYMEHTEL, YJIBTPa3ByKOBast
JIMarTHOCTHKAa B TEXHUKE W MEIULMHE,
pamap, paauONpPUEMHHK,  TEIEBU30D,

anTeHHa, Tenedon, CBU-neup

H##HParfH#OIITUKA

[Ipsimonuneitnoe pacmpocTpaHeHUe
CBETa B OJIHOPOJIHOM cpene. JIyu cBera

OtpaxkeHne cBeTa. 3aKOHBI OTPAKECHHS
ceta. [locTpoenre n300pakeHHi B IIIOCKOM

3epKae

IIpenomnenue cBeTa. 3akOHBI MPETOMIICHUS

CcBeTa. AOGCOTIOTHBIH MoKa3areb
MMPCIOMJIICHUA
IomHoe BHYTpEHHEE OTpaKEHHE.

[IpenenbHbIN Yyroy MOJHOIO BHYTPEHHETO
OTpa)KEHUs

Hucnepcust cBeta. ClOXHBIM COCTaB
oenoro ceera. L{Bet

Cobuparoriyue M paccerBaroNIUe JUH3BI.

Tonkas nuH3a. (DOKYCHOG pacCTosAHUC U

OIITHYCCKaA cHhlia TOHKOM JIMH3BI.



5.3.7

53.8

539

5.3.10

5.3.11

5.3.12

[TocTpoenne n300paxeHui B
COOMpAIOIIUX U PacCEMBAIONIMX JIMH3AX.
®opmysia TOHKOM JIMH3BI. Y BEJIWYECHHUE,

JTaBaeMoe€ JUH30H1

Hp CACJIbI IMPUMCHUMOCTHU

r€OMETPUUYECKON ONTUKH

Wntepdepennust cBera. KorepeHTHBIE
UCTOYHUKHU.  YCJIOBUSL ~ HaOIIOAEHUS
MaKCUMyMOB u MUHHAMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(1)a3HBIX KOTCPCHTHBIX HCTOYHUKOB

Hudpakmuss  cBeta.  Judpakunonnas
pemérka. YcioBue HaOIIOIEHHS TTIaBHBIX
MaKCUMYMOB npu naIeHuM
MOHOXPOMAaTHYECKOTO cBeTa Ha
T(QPAKIIUOHHYIO PEIIETKY

[Tonspuzanus ceera

TexHudyeckue ycTpoiCTBa: OYKH, IyMa,
dboToanmapar, TPOCKIIMOHHBINA armapar,
MHUKpPOCKOII,  TEJECKOM,  BOJOKOHHAS
OIITHKA, nudpakioHHasT  pemiéTka,

MoJIsIpon g

[Ipaktnueckue  pabotel.  M3mepeHue
nokasaresis npeinomiieHus. MecnenoBanue
CBOHCTB  W300pa)KCHM B  JIMH3aX.

HabGmronenue aqucnepcun ceeta

BJIEMEHTAHI CIIELITUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

6.2

I'paHuIbl MPUMEHUMOCTH KJIACCUYECKON
MEXaHUKH. ITocTynatel TEOPUH
OTHOCHUTEJIbHOCTH: WHBApUAHTHOCTh
MOAYJIsI CKOPOCTHM CBE€Ta B BaKyyMe,

MIPUHIUIT OTHOCUTENIbHOCTH DUHILITEHHA
OTHOCUTENBHOCTD OJTHOBPEMEHHOCTH.
3ameneHle BPEMEHM M COKpalleHHE

JUIHEL



7.1

7.2

6.3 DHeprusi ¥ UMIYJIbC CBOOOHON YaCTHUIIBI

CBsi3p Macchl C PHEPrHUed M MUMITYJIbCOM
6.4 CBOOOJHON YacTHULbl. OHEpPrus IOKOs

CBOOOHOM YaCTHUIIBI

KBAHTOBAS ®U3UKA

##Par###JIEMEHTBI KBAHTOBOU OITTUKU

@®ortonbl.  dopmyna Ilmanka  cBsA3M
7.1.1 sHepruu (POTOHA C €T0 YaCTOTOW. DHEPTrHUs

Y UMITYJIbC (POTOHA

OTtkpbiTHE u UCCIIEIOBaHUE
7.1.2 dbotoaddexra. OmpiTel A.I'. CroneTona.

3akoHsl poTtodddexra

YpaBHeHue OHHIITENHA st
7.1.3 dorordpdekra.  «KpacHas  rpaHUIa»
dotorddekra
7.1.4 HaBnenue cBera. OnbiTel [1.H. JIeOGenena
7.1.5 XuMHYECKOe ACHCTBHUE CBETA

Texaudeckue ycTponcTBa: (GOTOIIEMEHT,
7.1.6 ¢doronaTuuk, COJIHEYHAs Oarapes,

CBETOIUO/I
CTPOEHUE ATOMA

Monens aroma ToMcona. OTIBITEI
7.2.1 Pesepdopna no uccnenoBaHuio CTpoeHUS

aToMa. HJ'IaHCTapHafl MOACIb aToMa

[Tocrynater  bopa.  M3nyuenue u
norjomieHue (OTOHOB TIpU  TMEpPeXoje
7.2.2 aToMa C OJIHOTO YpOBHS DJHEpPruuM Ha
npyroi. Bumger  cnektpoB.  ChekTp

YPOBHEW 3HEPTrUH aTOMa BOAOPOJA

BousiHoBBIE cBOiCTBAa yactull. BoisHbl ae

bpoiisns. KopmyckyisipHO-BOJIHOBOM
7.2.3

nyanu3M. Jludpakius SIEeKTpOHOB Ha

Kpucrajjiiax

7.2.4 CHOHTaHHOE U BBIHYK/ICHHOE U3JIy4eHHE.



7.3

7.2.5

7.2.6

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

7.3.6

7.3.7

7.3.8

YcTpoiicTBO 1 pUHLIKIT paboOTHI Jiazepa

TexHuueckue yCTpoucTBa: CIEKTPATIbHBIN
aHanu3 (CIEeKTPOCKOIT), Jia3ep, KBAHTOBBII

KOMIIBIOTEP

[Tpaxtiueckue pabotel. HaGmonenue

JIMHEHYaToro CIICKTpa

ATOMHOE A1PO

Mertoapl HaOMIOAEHUS € PETUCTpAIUU

SJICMCHTAPHBIX YaCTUIL]

OTKpbITHE PATUOAKTUBHOCTU. OTBITHI
Pesepdopna mo ompeneneHuro cocraba
pannoakTUBHOTO wu3nmydeHus. CBoiicTBa
anbda-, oera-, raMma-u3JIy4eHUs.
BnusHre pannoakTUBHOCTH Ha JKUBBIC

OpraHU3MBbI

OTkpblTHE  TPOTOHa U HEUTpOHA.
Hyxnonnas mozens siapa ['eitzenbepra —
WBanenko. 3apsa snpa. MaccoBoe 4uciio

siapa. 3oTomnbl

Anbda-pacna. DIIEKTPOHHBIN u
MO3UTPOHHBIH  Oera-pacman.  ['amma-
U3NydeHue. 3aKOH  PAaJUOAKTUBHOIO
pacnana

OHepruss CBSI3M HYKJIOHOB B  sJIpe.
Anepubie cunbl. Jledekt Macchl sapa
Anepuble peakuuu. JlenmeHune W CUHTE3
anep

Anepubii  peakrop.  TepMosnepHsii
cunre3. [IpoOnembl U  NEPCHEKTUBBHI
SJIEPHOM  DHEPreTHKU. OKOJOTMYECKHE
aCTEKThl IEPHOM 3HEPTETUKU
OnemeHTapHble  4acTulbl.  OTKphITHE

IMO3UTpPOHA. CDYH,Z[aMeHTaHBHbIe

B3aUMOJIEVCTBUS



TexHuueckue yCTpOMCTBA:  JO3UMETP,
7.3.9 Kamepa BuibcoHa, sIEpHBIM pEAKTOP,

aTomMHas bomOa

[Ipaktuyeckne pabotel. McciaemoBanue
7.3.10 TPEKOB YaCTHUI] (o TOTOBBIM
dororpadusim)
OJIEMEHTBI ACTPOOU3UKHA

Bun 3Bé3qH0r0 Heba. Co3Besnus, sipKue
8.1
3BE3/1bI, TUTAHETHI, UX BUIUMOE JIBUKCHUE

Conueunast cucrema. IlmaHeTsl 3eMHOU
prngI. HHaHeTLI-F HUT'aHTbI nu nux
8.2

CITYTHUKHU, KAaPJIUKOBBIC ITJIIAHCTHI. Marjsre

Tena CoTHEeYHOH CUCTEMBL

03 Connue, dortochepa u armocdepa.

ConHeyHasi akTUBHOCTD
8.4 Wctouynuk sHeprun ConHua u 3B€371

3BE3bI, MX OCHOBHBIE XaPAKTEPUCTUKHU:
Macca, CBEeTUMOCTbh, PaJnycC, TeMIepaTypa,
150:¢ B3aUMOCBSI3b. uarpamma
8.5 «CTIEKTPAJIbHBIA KJIACC — CBETUMOCTDHY.
3BE3ApI IVIABHOH  ITOCIIEIOBATCILHOCTH.
3aBHCHUMOCTh «MAacca — CBETUMOCTB» IS

3BE3/]1 IVIAaBHOM MOCJIEI0BATEILHOCTA

###Par###BuyTpeHHee CcTpoeHue 3BE3L.

CoBpeMeHHbBIE TPE/ICTaBICHHS 0
8.6

MMPOUCXOXKIACHUN W 3BOJIFOLUN COJIHI_Ia u

3BE3. DTanbl )KU3HU 3BE3]

Mneunsiii Ilyte — Hama ["amakTuka.
ChnupanbHass  cTpykTypa  'anmaktuku,
pacnpeneneHue 3BE3/, Ta3a U IBUIM.
8.7 Ilonoxxenne wu paBwxkenne CoiHLA B
lamaktuke. Ilmockas wu  cdepuueckas

noacucTemsl ['amakTuku

Tuner ramaktuk. Pagmoramaktuku U

8.8
KBazapbl. YEpHBIE IBIPHI B AAPAX FATAKTUK



8.9

8.10

Bcenennas. Pacmmmpenue BcenenHoil.
3akon Xa0O0ma. PasOeranue TrajakTHK.
Bo3pact u paguyc Bcenennoit, teopus
bosbmioro B3peiBa. Mogenp «ropsueu

Bcenennoi». PennkroBoe uzinyuenne
MacmrabHast  cTpykTypa  BceneHHoi.

Meraramnaktuka. Hepeménusie mpooieMbl

aCTPOHOMHHU



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET






