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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 YUEOHBIX MPEAMETOB;

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

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

Pabora ¢ unpopmanmeii:

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

OIICHUBATH JOCTOBEPHOCTHh HH(POPMAIIHH;

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

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

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



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

MOHUMAaTh M HCIIOJIB30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUAYaIbHOU
paboThI;

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

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

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

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

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

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIE NeHCTBUSA
Camoopranusanus:

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

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

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4E€OHOTO MpeAMeTa Ha OCHOBE JIMYHBIX IPEIIIOUYTECHHMI;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

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

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJICKT:

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

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

UCIOJIb30BaTh MPUEMBI peIeKCUU Ui OLIEHKU CUTYyalluH, BbIOOpa BEPHOTrO
peLIeHus;



YMETh OIIEHUBATh PUCKH W CBOECBPEMEHHO IMPUHUMATH PEIICHUS IO HX
CHUKEHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBhI JPYTHUX TIPH aHAIM3Ee pPe3yIbTaToOB
NEeSITENHHOCTH;

IpPUHUMATh Ce0sl, TOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

OpUHUMATh MOTHUBBI W apryMEHTBhl JPYrUX IMpU aHallu3e pe3yJIbTaToB
NESATENHHOCTH;

PU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

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

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

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

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

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

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

INNPEAMETHBIE PE3YJIBTATBI

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

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

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

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



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

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

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

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

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



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

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

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

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

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

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

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

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

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

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



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

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

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

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

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

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

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



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

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

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

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

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

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

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

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

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



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

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

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

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

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

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



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HaunmMeHnoBanme KosmuecTBo yacos
Ne DJIeKTpOHHbIe (LM (ppPOBbIE)
pa3aeiioB H TeM Konrpoabusie | IlpakTnyeckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NPOrpamMMbl padoThI padoThl
Pazgen 1. PU3UKA U METO/IbI HAYYHOI'O IO3HAHUSA
®dusnka U METOAbI
1.1 2 https://m.edsoo.ru/U9ATWI1KSE
HAy4YHOT'O TIO3HAHUS
Hroro no pazneny 2
Paznea 2. MEXAHUKA
2.1 Kunematuka https://m.edsoo.ru/BOC4C7J3K
2.2 JnHamuka https://m.eds00.ru/O8D5S0P60O
3
2.3 AKOHBL COXpANCHILL B 6 1 1 https://m.edsoo.ru/N7L6O5SUOR
MeXaHUKe
Hroro no pazneny 18

Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUNHAMUKA

OcHOBBI

3.1 MOJIEKYJISIPHO- 9 1 https://m.eds00.ru/NSO7Q8C1J
KMHETUYECKON TEOPUHU

3.2 Octopb! 10 1 https://m.edsoo.ru/Y3X3B8HIR
TEPMOJIUHAMUKHU
ArperaTHblie

3.3 COCTOSIHHS BEIIECTBA. 5 https://m.edsoo.ru/HS5YOY6UON

dazoBrIe nepexoabl



https://m.edsoo.ru/U9A7W1K5E
https://m.edsoo.ru/B0C4C7J3K
https://m.edsoo.ru/O8D5S0P6O
https://m.edsoo.ru/N7L6O5U0R
https://m.edsoo.ru/N5O7Q8C1J
https://m.edsoo.ru/Y3X3B8H1R
https://m.edsoo.ru/H5Y0Y6U0N

Hroro no pazneny 24
Paszpnen 4. JIEKTPOANHAMUKA
4.1 DNeKTpOoCTaTUKA 10 1 1 https://m.edso0.ru/L6V2T3W4D
[TocTosanHBIM
4.2 SCKIPHACCIIH TOK. 12 1 1 https://m.edsoo.ru/D1POD5SNOV
Toxku B pa3nu4HbIX
cpemax
Hroro no pazneny 22
Pe3epBHOE Bpems 2 https://m.edsoo.ru/POC60OSE6S
OBILEE KOJIMYECTBO 68 4 4
YACOB 110 [TIPOIT'PAMME



https://m.edsoo.ru/L6V2T3W4D
https://m.edsoo.ru/D1P0D5N0V
https://m.edsoo.ru/P0C6O5E6S

11 KITACC

KoanuyecTBO 4acos

Ne HaunmeHoBaHue pa3neiioB DJIeKTpOHHbIe (HH(ppOBbIE)
Kourpoasbnbie | IlpakTHyeckue
/| ¥ TeM NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIC PeCypPChI
padoTsbI padoThI
Paznea 1. JIEKTPOJAUHAMUKA
MarnuTHO€ nose.
1.1 DJIeKTpOMarHuTHast 11 1 3 https://m.edsoo.ru/L8V7X2H6F
WUHIYKUHUS
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHBI
Mexanuueckue u
2.1 3IIEKTPOMATHUTHBIE 9 1 https://m.edsoo.ru/POC100X1V
KoseOaHus
M
2.2 exartreciue 5 1 https://m.edsoo.ru/O8F2M8K6Y
3JIEKTPOMAarHUTHBIE BOJIHbI
2.3 Onrtuka 10 3 https://m.eds0o0.ru/RSL.9SONSW
Hroro no pazneny 24

Pazgen 3. OCHOBBI CHEIIUAJIBHOM TEOPUU OTHOCUTEJLHOCTH

OCHOBBI CITEIHATBHOM

3.1 1COpHH OTHOCHTETHOCTH 4 1 https://m.edsoo.ru/Q3T7Z8RIR
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA

4.1 IICMEHTEL KBAHTOBOI 6 https://m.edsoo.ru/P4G8V5U4Z

OIITHUKH



https://m.edsoo.ru/L8V7X2H6F
https://m.edsoo.ru/P0C1O0X1V
https://m.edsoo.ru/O8F2M8K6Y
https://m.edsoo.ru/R5L9S0N5W
https://m.edsoo.ru/Q3T7Z8R1R
https://m.edsoo.ru/P4G8V5U4Z

4.2 Crtpoenue aToma 4 https://m.edsoo.ru/X1G1M9Q3I
4.3 AToOMHOE S1pO 5 https://m.edsoo.ru/D8Y6E8T4W
Hroro no pazneny 15

Pa3nea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

DneMeHTbl aCTPOHOMUU U

5.1 7 1 https://m.edsoo.ru/W2W3W2YS5C
acTpou3uku

Hroro no pasneny 7
Pa3znen 6. OBOBIAIOIIEE IOBTOPEHUE

6.1 Ob6o06muaromiee MOBTOpEeHNE 4 https://m.edsoo.ru/G4V7A6TAL
Hroro no pazneny 4
PesepBHOE Bpems 3 https://m.edsoo.ru/A1Y1X0T3P
OBLIEE KOJIMYECTBO 68 4

YACOB IIO ITPOITPAMME



https://m.edsoo.ru/X1G1M9Q3I
https://m.edsoo.ru/D8Y6E8T4W
https://m.edsoo.ru/W2W3W2Y5C
https://m.edsoo.ru/G4V7A6T4L
https://m.edsoo.ru/A1Y1X0T3P




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos
Ne Hara DJIeKTPOHHBIE N (ppoBbIE
n/n Tema ypoxa Bcero Konrponbubie | Ipaxririeckie U3yueHusi | oOpa3zoBaTe/ibHbIE pecypchl
padoThI padoThI
®usuka — HayKa O PUPOJIE.
1 HayuHnble MeTO1bI TO3HAHUSA 1 https://m.edsoo.ru/E217J5M0Q
OKPY’KaOIIEeT0 MUpPA
Posnb 1 MecTo ¢pu3uku B
(hopMHUpOBaHUH COBPEMEHHOM
2 Hay4YHOU KapTUHBI MUPA, B 1 https://m.edsoo0.ru/M9G2U7G3Y
MIPAKTUIECKON JCSITeTLHOCTH
monei
MexaHnnueckoe JBHKEHUE.
OTHOCUTENBHOCTD
3 MEXaHUYECKOTr0 JBUYKEHHUS. 1 https://m.edsoo.ru/P6K2M1J8Y
[Tepemenienue, CKOpOCTb,
YCKOpEHHUE
4 PasromepHoe mpsMoHHeHrHoe 1 https://m.edsoo.ru/TIK7L3IW6W
TBUKCHHE
5 PaBHOyCKOp?HHoe 1 https://m.edsoo.ru/P1K4R5T8E
MPSMOJIMHEUHOE JIBUKCHHE
CBobOoHOE TIaZIeHHE.
6 YckopeHue cBOOOTHOTO 1 https://m.eds00.ru/D8Y0Q3J8C
naICHUS
7 Kpupomieiitioe apivkere. 1 https://m.edso00.ru/L.200X7X5R

JIBr>KeHHEe MaTepuaabHOU



https://m.edsoo.ru/E2I7J5M0Q
https://m.edsoo.ru/M9G2U7G3Y
https://m.edsoo.ru/P6K2M1J8Y
https://m.edsoo.ru/T1K7L3W6W
https://m.edsoo.ru/P1K4R5T8E
https://m.edsoo.ru/D8Y0Q3J8C
https://m.edsoo.ru/L2O0X7X5R

TOYKH IO OKPYKHOCTH

[IpuHLUII OTHOCUTENBHOCTH
lNanunes. MaepuuanbHble

CUCTCMbI MaTCPpHUAJIbHBIX TOYCK.

8 . https://m.edsoo.ru/E2T5A6R2R
cucreMsbl orcyera. [lepBbiii
3akoH Herotona
Macca tena. Cuna. [Ipunuun
CYNEPIIO3ULIUU CUl. BTopou

9 ynep H p https://m.eds00.ru/C6Y314T90
3akoH HeroToHa mis
MaTepHUaTbHOU TOUKH
Tperuu 3axod HprotoHa

10 PETIH SAKOH HIHIOTOHA Ut https://m.edsoo.rw/F3L2EINSO
MaTepHaIbHBIX TOUEK
3aKOH BCEMUPHOTO TATOTEHUS.

11 Cuna Tsoxectu. [lepBas https://m.edsoo.ru/Y7V6A9I0U
KOCMHUECKasi CKOPOCTb
Cuia yopyroctu. 3akoH I'yka.

12 yupy y https://m.eds00.ru/S107Y674Q
Bec Tena
Cuna tpenus. Koapduument
TpeHus. Cria COIPOTHUBIIEHUS

13 p p https://m.edsoo.ru/O713Z705R
MpY JBU>KEHUU TEJIa B
SKAUIKOCTH WU rase
[ToctynarensHoe n
BpaniaTeIbHOE JBUKEHUE
a0COIIOTHO TBEPIOTO TEA.

14 P https://m.edsoo.ru/F7P3NOX1K
MowmenT cunbl. ITnedo cuim.
VYcnoBusi paBHOBECHS TBEPOTO
TeIa
HNmmyiabc MaTepuaabHON TOUKA

15 y p ’ https://m.edsoo.ru/HSD7TOB4E



https://m.edsoo.ru/E2T5A6R2R
https://m.edsoo.ru/C6Y3I4T9O
https://m.edsoo.ru/F3L2E1N8O
https://m.edsoo.ru/Y7V6A9I0U
https://m.edsoo.ru/S1O7Y6Z4Q
https://m.edsoo.ru/O7I3Z7O5R
https://m.edsoo.ru/F7P3N0X1K
https://m.edsoo.ru/H5D7T0B4E

Nmmynbe cunbl. 3akoH
COXpaHEHHS UMITYJIbCA.
PeakTuBHOE IBMKEHUE

16

PaboTa 1 MOUTHOCTH CHIIBI.
Kunernueckas sneprus
MarepuanibHOU ToUKU. Teopema
00 M3MEHEHUH KUHETUYECKOU
SHEPruu

https://m.edsoo.ru/P1V3IK5WI1P

17

[ToTenuuanpHas SHEPTHUS.
[ToTeHuunanpHas sHEpPTrUst
ynpyro aeGopMupoBaHHON
npyxunbl. [loTeHuanbaas
SHEprus Tena BOIU3U
MOBEPXHOCTU 3eMIIH

https://m.edsoo.ru/W8A7F7MS5D

18

[ToTenuuanbHbIE U
HEeMOoTeHMaIbHble cUiibl. CBA3b
paboThI HEMOTCHIIUATBHBIX CHJIT
C M3MECHEHUEM MEXaHUYECKOU
SHEPTUH CUCTEMBI Tel. 3aKOH
COXpaHCHHS MEXaHUYECKOH
SHEPTrUU

https://m.eds0o0.ru/Z607T1YOW

19

JlaGopaTopHas pabota
«HMccnenoBanue cBsizu paboOTHI
CHJIBI C U3MEHEHUEM
MEXaHUYECKOU DHEPIUHU Tesa Ha
MIpUMeEpEe PACTSHKECHUS
PE3UHOBOTO KIyTa»

https://m.edsoo.ru/USKSR2F8U

20

KonTponbHas pabota mo Teme
«Kunemaruka. /Ilunamuxa.

https://m.edso0.rw/T7K9U6POU



https://m.edsoo.ru/P1V3K5W1P
https://m.edsoo.ru/W8A7F7M5D
https://m.edsoo.ru/Z6O7T1Y0W
https://m.edsoo.ru/U8K5R2F8U
https://m.edsoo.ru/T7K9U6P0U

3aKOHBI COXpaHEHUS B
MEXaHHUKE»

OcCHOBHbIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON

21 https://m.edsoo.ru/WIY8GON2B
Teopuun. bpoyHoBCcKOE
newkenue. uddyzus
XapakTtep JBUKEHUS U
B3aMOJEUCTBUS YaCTHI]

22 BelecTra. Mojenu CTpoeHust https://m.edsoo.ru/B9Z2W7H6V
ra3oB, )KHJIKOCTEN U TBEPABIX
TeI
Macca monekyn. KonuuecTBo

23 BemiectBa. [locTostHHAs https://m.edsoo.ru/X6P9D00O4R
ABoraapo
TemnnoBoe paBHOBECHE.

24 Temneparypa u €€ U3MepeHHe. https://m.eds00.rt/SOH7TNOCIG
[ITxanma remneparyp Llenscus
Wneanpueiii ra3z B MKT.

25 https://m.edsoo.ru/P8Z7G8W 1B
OcnoBHoe ypaBHeHne MKT
AOcomoTHas TeMIepaTypa Kak
Mepa CpelHEe KNHETUYECKOU

26 SHEPTUU JBUKCHUS MOJIEKYIL. https://m.edsoo.ru/T1D8S610W
YpaBHenue Menpeneena-
Knaneiipona

27 3axon JlansToHa. I'asopeie https://m.edsoo.ru/O2B9U2D3K
3aKOHBI

28 JlaGopatopnas padora https://m.edsoo.ru/I2K2B2K9B

«HccnegoBanue 3aBUCUMOCTHU



https://m.edsoo.ru/W9Y8G6N2B
https://m.edsoo.ru/B9Z2W7H6V
https://m.edsoo.ru/X6P9D0O4R
https://m.edsoo.ru/S9H7N0C9G
https://m.edsoo.ru/P8Z7G8W1B
https://m.edsoo.ru/T1D8S6I0W
https://m.edsoo.ru/O2B9U2D3K
https://m.edsoo.ru/I2K2B2K9B

MEXTy TTapaMeTpaMH COCTOSHUS
pa3peKeHHOT0 Ta3ay

H3onporiecchl B n1eaibHOM rase

29 U UX rpaduyeckoe https://m.edsoo.ru/K6V3IN5R4H
MpeACTaBICHUE
BuyTpenHnss sueprus
TEPMOIMHAMHYCCKON CHCTEMBI

30 M CIIOCOOBI €€ H3MCHCHMH, https://m.edsoo.ru/VIF1CTN4Z
KomnnuectBo Temnotel u padoTa.
BuyTpenHnss sueprus
0JIHOATOMHOT'O HJICAJIbHOTO ra3a

31 Bunael rerionepenaun https://m.edsoo.ru/X3N2UOB8H
VY aenpHas TEMI0EMKOCTh

32 BemecTsa. Kommriectso https://m.eds0o.ru/B6M9Z6E6Z
TEIJIOTHI IPH TEIUIONEpeaaye.
AnabaTHBIN mporecc
[IepBrIil 3aKOH TEPMOAMHAMUKHU

33 U €r0 IIPUMEHEHUE K https://m.edsoo.ru/C2W0OB8NIB
H30IpoIeccaM
HeobOpaTtumocTs mporeccoB B

34 npupoje. Bropoii 3akoH https://m.edsoo.ru/Y219P2D8R
TEPMOJUHAMHUKHU

35 Ip HHHHI} Aciicteust n K11 https://m.edsoo.ru/M5V2V8Q3K
TEIUIOBOM MaIlTuHbI

36 Huxn Kapno u ero KITJ https://m.edsoo.ru/POBSH2R70
DKOJIOTHYECKHUE TIPOOIEMBI

37 https://m.edsoo.ru/M9ILIK2T2D
TETJIOOHEPTETUKH

38 O6o0maromuii ypok https://m.edsoo.ru/J3POM3M8U



https://m.edsoo.ru/K6V3N5R4H
https://m.edsoo.ru/V7F1C7N4Z
https://m.edsoo.ru/X3N2U0B8H
https://m.edsoo.ru/B6M9Z6E6Z
https://m.edsoo.ru/C2W0B8N9B
https://m.edsoo.ru/Y2I9P2D8R
https://m.edsoo.ru/M5V2V8Q3K
https://m.edsoo.ru/P0B5H2R7O
https://m.edsoo.ru/M9L9K2T2D
https://m.edsoo.ru/J3P0M3M8U

«MonekynspHas pusuka.
OCHOBBI TEPMOINHAMUKID)

KonrponsHas pabora o Teme

39 «MonexynsipHas (pu3nKa. https://m.edsoo.ru/TSD8B2HS8P
OCHOBBI TEPMOAUHAMUKI
[TapoobpazoBanue u

40 KoHAeHcauus. Mcnapenue u https://m.edsoo.ri/L6P7VOVSK
KUIIEHUE
AGCOIOTHAs M OTHOCUTEIbHAS

41 BJI&KHOCTh BO3/TyXa. https://m.eds00.ru/O0Z1Y4T7V
Hacepiennsiit nap
Tsepnoe teno.
Kpucrannmaeckue u amopdabie

42 Tena. AHH3OTPOIIHS CBOHCTS https://m.edsoo.ru/Y 110X402N
KpucTauioB. Kuakue
Kkpuctaiuibl. COBpeMEHHbIE
MaTepuabl
[lnaBnenue u KpUCTATUIU3ALMSL.

43 VY nenpHas TEIIOTA TJIaBICHUSI. https://m.edsoo.ru/I2D111B7Z
CyO6numarust

44 YpaBHeHHE TEIUIOBOro HajaHca https://m.edsoo.ru/Z1E3H5NIR
DneKTpu3aIus Tel.

45 Dnektpudeckuu 3apsa. [Isa https://m.eds00.ru/F605V4GTT
BHJIA YJIEKTPUUECKUX 3apsA0B
[IpoBOAHMKY, AUDIIEKTPUKHU U

46 HOYNPOBOAHHKH. 3AKOH https://m.eds00.ru/Y3C60Q902E

COXpaHEHHS AIICKTPUUECKOTO
3apsaa



https://m.edsoo.ru/T5D8B2H8P
https://m.edsoo.ru/L6P7V0V5K
https://m.edsoo.ru/O0Z1Y4T7V
https://m.edsoo.ru/Y1I0X4O2N
https://m.edsoo.ru/I2D1I1B7Z
https://m.edsoo.ru/Z1E3H5N9R
https://m.edsoo.ru/F6O5V4G7T
https://m.edsoo.ru/Y3C6O9O2E

47

B3aumozencTBue 3apsiioB.
3akon Kynona. ToueyHbn’
ANEKTPUICCKUH 3apsijl

https://m.edsoo.ru/C7L.3D2A3E

48

Hanpspokennoctsb
IEKTPUUYECKOTO MOJIA.
[Ipunnun cynepno3uuuu
NIEKTPUYECKUX TosieH. JInHum
HaMNpsHKEHHOCTH

https://m.edsoo.ru/LOHSX6VOF

49

Pab6ota cun
3JIEKTPOCTATHYECKOTO TOJIS.
ITorenmman. PaznaocTs
MOTEHI[NAIOB

https://m.edsoo.ru/Y3S7V90OS5E

50

[IpoBOIHUMKY M TUANEKTPUKH B
INEKTPOCTATUYECKOM II0JIE.
Jusnexrpudeckas
MIPOHULIAEMOCTD

https://m.edsoo.ru/V6BIBIC2F

51

OnektpoeMkocTb. KoHmeHncarop

https://m.edsoo.ru/T9S4S0D9Z

52

DNEKTPOEMKOCTh INIOCKOTO
KOHJIEHCAaTopa. DHeprus
3apsHKEHHOI0 KOHJIEHCAaTopa

https://m.edsoo.ru/U1P2A6M4AT

53

JlaboparopHas paboTa
"U3mepeHue 3eKTpOEMKOCTH
KOHJeHcaropa"

https://m.edsoo.ru/USASVS5TON

54

[Tpuniun nercTBus u
MPUMEHEHUE KOHJEHCATOPOB,
KOIMPOBAJIIBLHOTO arapara,
CTPYHHOTO MPUHTEPA.
DNeKTpocTaTUYeCKas 3alluTa.

https://m.eds00.ru/Q4G7F3C8X



https://m.edsoo.ru/C7L3D2A3E
https://m.edsoo.ru/L6H5X6V0F
https://m.edsoo.ru/Y3S7V9O5E
https://m.edsoo.ru/V6B9B9C2F
https://m.edsoo.ru/T9S4S0D9Z
https://m.edsoo.ru/U1P2A6M4T
https://m.edsoo.ru/U8A5V5T0N
https://m.edsoo.ru/Q4G7F3C8X

3a3emileHue AIEKTPOIpuOOpOB

55

DJEeKTPUUECKUH TOK, YCIOBUS
€ro CYILIECTBOBAHMSI.
[TocTosiHHBIM TOK. Cuita Toka.
Hanpsokenne. ConpoTuBieHuE.
3akon OMa a1 yyacTka Lenu

https://m.edsoo.ru/R1D0X4D2D

56

[TocnenoBarensHOE,
napajiesibHOe, CMEIIAaHHOE
COETMHEHHE IMPOBOTHUKOB.
JlabopaTopHas pabota
«/3ydeHne cCMemanHoro
COEIMHEHUS PE3UCTOPOBY

0.5

https://m.edsoo.rw/E6M2W7W7S

57

PaboTa 1 MOIITHOCTH
AJEKTPUYECKOTO TOKA. 3aKOH
Hxoyns-Jlenna

https://m.edsoo.ru/FOP1I7R3B

58

3akoH OMa 11 MOJTHOM
(3aMKHYTOI) 3JIEKTPUYECKOM
uenu. KopoTkoe 3ambIKaHueE.
JlabopaTopHas pabota
«M3mepenne D/1C ucrtounuka
TOKa ¥ €r0 BHYTPEHHETO
CONPOTHUBIICHUS»

0.5

https://m.edsoo.ru/A3WIHOE7R

59

PesepsHblii ypok. KonTposabHas

pabora 1o Teme

" n
DnekTpoauHamuka" /

Bcepoccniickas npoBepoyHas

paborta

https://m.edsoo.ru/COP3M7K 1P

60

Ob6o06maromuit ypok
«DNEeKTpoANHAMHUKAY /

https://m.edsoo.ru/C110M2I3L



https://m.edsoo.ru/R1D0X4D2D
https://m.edsoo.ru/E6M2W7W7S
https://m.edsoo.ru/F0P1I7R3B
https://m.edsoo.ru/A3W9H0E7R
https://m.edsoo.ru/C0P3M7K1P
https://m.edsoo.ru/C1I0M2I3L

Bcepoccniickas npoBepoyHas
paborta

61

DnEeKTpOHHAs POBOJAUMOCTb
TBEPJBIX METAJIIOB.
3aBUCUMOCTb COIIPOTUBIIEHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepxnpoBOIUMOCTb

https://m.edsoo.ru/H7X1W5B7N

62

DJIEKTPUYECKUHU TOK B BaKyyMe.
CBOMCTBA AIIEKTPOHHBIX MTyYKOB

https://m.edso0. s u/M7X2N2F9U

63

[TonynpoBoaHuKH, UX
coOCTBEHHas ¥ MpUMECHas
npoBoauMocTh. CBOKMCTBA p—n-
nepexona.
[TonynpoBoHUKOBBIE TPUOOPHI

https://m.edsoo.ru/N7T4N7L6C

64

DNeKTPUYeCKUH TOK B
pacTBOpax M pacIuiaBax
JJIEKTPOJIUTOB.
DNEeKTpOoNUTHYECKAs
Juccouuanus. JIeKTpoIIn3

https://m.edsoo.ru/Z4G7R 716D

65

DNEKTPUYECKUH TOK B Ta3ax.
CaMOCTOSITENIBHEIN U
HECaMOCTOSTEIbHBIH Pa3psill.
Momnnwms. I1na3zma

https://m.edsoo.ru/Z8P8F7F4P

66

DnexTpudeckue npudopsl U
YCTPOMCTBA U UX MPAKTUYECKOE
npumMeHenue. [IpaBuna TeXHUKN
0€30MacHOCTH

https://m.edsoo.ru/N9H2I3R1S

67

KonrtponsHas pabora o Teme
«Inexkrpocraruka. [locTossHHBIN

https://m.edsoo.ru/Q3H4L9K6L



https://m.edsoo.ru/H7X1W5B7N
https://m.edsoo.ru/M7X2N2F9U
https://m.edsoo.ru/N7T4N7L6C
https://m.edsoo.ru/Z4G7R7I6D
https://m.edsoo.ru/Z8P8F7F4P
https://m.edsoo.ru/N9H2I3R1S
https://m.edsoo.ru/Q3H4L9K6L

3NeKTpudecKuil ToK. Toku B
Pa3JINYHBIX Cpeaax»

PesepBHBIil ypOK.
68 O06o06maromuit ypok o Temam
10 xnacca

https://m.edsoo.ru/C3X1NON1U

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68



https://m.edsoo.ru/C3X1N0N1U

11 KITACC

KoangecTBo 4acoB

Ne Hara DJIeKTpOHHbIe U poBbIE
n/n Tea ypoxa Bcero Kontpoapiete | Hpakririeckue U3ydYeHHsi | 00pa3oBaTe/ibHbIE Pecypchl
padoThI padoThI

[TocTosiHHBIE MATHUTHI U UX
B3auMOJiecTBUE. MarHUTHOE

1 noje. BekTop MarHuTHOM 1 https://m.edsoo.ru/HOU4E7X4E
UHAYKIUU. JIMHUY MarHUTHOM
WHIYKIUU
MarauTHO€ 10JI€ MPOBOIHUKA

2 © TOKOM. OVHHT Iperena. 1 https://m.edsoo.ru/V1Z3R3J2]J
B3aumopeiicTBre MpOBOTHUKOB
C TOKOM
JlaGoparopHas paboTa

3 «M3y4eHne MarauTHOrO 1oJs 1 1 https://m.edsoo.ru/H8C7R2HSW
KaTYIIKA C TOKOM
JleficTBMe MarHuTHOTO IIOJIS Ha
MIPOBOJIHUK ¢ TOKOM. Cuia

4 Awmiepa. Ha60paT0?Ha51 patora 1 1 https://m.edsoo.r/EQLOJ1T.8U
«HccnenoBanue encTBus
MMOCTOSIHHOT'O MarHuTa Ha
PaMKy C TOKOM
JleficTBMEe MAarHUTHOT'O MOJIS Ha

5 AABIDKYIYIOCH SapIRCHIYIO 1 https://m.edsoo.rw/TSHIA1ATM
yactuny. Cuna Jlopenua.
Pa6ota cunsl Jlopenia

6 DNEeKTpOMarHuTHasi UHIYKIUS. 1 https://m.edsoo.ru/T1T5A0DIN



https://m.edsoo.ru/H0U4E7X4E
https://m.edsoo.ru/V1Z3R3J2J
https://m.edsoo.ru/H8C7R2H5W
https://m.edsoo.ru/E0L0J1L8U
https://m.edsoo.ru/T5H1A1A7M
https://m.edsoo.ru/T1T5A0D9N

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

JlabopaTopHas pabota
«HccnenoBanue sIBICHUS
AMEKTPOMArHUTHOM WHIYKIIHI

https://m.edsoo.ru/IIM7Q5N2H

NunykTuBHOCTH. SIBIEHUE
camounaykiuu. 3J1C
CaMOMHIYKIIUHU. DHEPrust
MAarHUTHOTO TIOJIST KATYIIIKH C
TOKOM. DJIEKTPOMAarHUTHOE
noJie

https://m.edsoo.rw/L8WSI1J1Y

TexHudeckue yCcTponucTBa U UxX
IIPUMEHEHHUE: ITIOCTOSTHHBIE
MarHuThbl, JIEKTPOMArHUTHI,
JJIEKTPOJABUIaTENb,
YCKOPHUTENH JIEMEHTaPHbIX
YacTHLl, UHAYKLIIMOHHAsS [1€Yb

https://m.edsoo.ru/U2F2B202R

10

O6o0maromuii ypok
«Mar>guTtHoe 1oJI€e.
DJIEKTPOMArHuTHAsT UHYKIIUS»

https://m.edsoo.ru/IOBOD4U1D

11

KonTponbHast padbora no teme
«MaruurtHoe 1oue.
SHGKTPOMaFHI/ITHaSI HHIOYKIOUS»

https://m.edsoo.ru/Q9IHSNIVET

12

CB00o/1HBIE MEXaHUUECKUE
Konebanus. 'apMoHnueckue
KoseOaHus. YpaBHEHUE
rapMOHMYECKHUX KOJICOaHU M.

https://m.edsoo.ru/N2A1AS5T60



https://m.edsoo.ru/I1M7Q5N2H
https://m.edsoo.ru/L8W5I1J1Y
https://m.edsoo.ru/U2F2B2O2R
https://m.edsoo.ru/I0B0D4U1D
https://m.edsoo.ru/Q9H5N9V6T
https://m.edsoo.ru/N2A1A5T6O

[IpeBpanienue 3uepruu

13

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
NepHUOa MaJIbIX KOJICOAHHIA
rpy3a Ha HUTHU OT JJIMHBI HUTH
Y MacChl Tpy3a»

https://m.edsoo.ru/K107Y3K9U

14

Kose0aTenbHBIN KOHTYD.
CB0OOIHBIE
ANEKTPOMArHUTHBIC KoJeOaHus
B HA€aJIbHOM KOJIEOATEILHOM
KOHTYpE. AHAJIOTHS MKy
MEXAaHNYECKUMH U
AJIEKTPOMArHUTHBIMH
KoJIeOaHUsIMU

https://m.edsoo.ru/VOJ3T1WI9H

15

®opmyna Tomcona. 3akoH
COXpaHeHI/Iﬂ BHCPFI/II/I B
HJIeaJIbHOM KOJIe0aTeIbHOM
KOHTYpe

https://m.edsoo.ru/H1V3ICINSE

16

[IpencraBnenue o0 3aTyxarmx
KoseOaHusx. BeIHyKIeHHBIC
MeXaHUYECKHE KOoJieOanus.
Pe3onanc. BeinykxaeHHbIE
3JICKTPOMAarHUTHBIE KOJICOaHMS

https://m.edsoo.ru/F1Z4T17Z8V

17

[TepeMEHHBIN TOK.
CHHYCOUIQTBHBIA
IIEPEMEHHBIM TOK. MOITHOCTh
NEPEMEHHOT0 TOKa.
AMIUTUTYTHOE U JICHCTBYIOIICE
3Ha4YCHHUE CUIBI TOKA U

https://m.eds00.ru/C215VSL6F



https://m.edsoo.ru/K1O7Y3K9U
https://m.edsoo.ru/V0J3T1W9H
https://m.edsoo.ru/H1V3C8N5E
https://m.edsoo.ru/F1Z4T1Z8V
https://m.edsoo.ru/C2I5V5L6F

HaIps>KCHUA

18

Tpancdopmarop.
[IpousBoxacTso, nepenaya u
HOTpeOJICeHUE FITEKTPHUUECKOM
SHEPTUU

https://m.edsoo.ru/P8TIP3FSI

19

YCTpoUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE DIIEKTPUYECKOTO
3BOHKA, T€HEpaTopa
MEPEMEHHOT0 TOKA, JIMHHUI
3JIeKTpoIepesay

https://m.edsoo.ru/J3L8B2K1M

20

DKOJIOTHYEeCKHE PUCKU TIPU
IIPOU3BOJICTBE
anekTposHepruu. Kynsrypa
UCIIOJIb30BaHUS
JEKTPOIHEPIHH B
MOBCE/THEBHOU JKU3HH

https://m.edsoo.ru/Z8K8O3HS5K

21

MexaHnueckre BOJIHBI,
YCIJIOBUS PACIIPOCTPAHEHMUS.
[Tepuoa. Cxopoctb
pacnpocTpaHeHus U JUIMHA
BoJIHBL. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHBI

https://m.edsoo.ru/Q1U3Z7TOS

22

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

https://m.edsoo.ru/E3S3D6L6]

23

DJeKTPOMAarHUTHBIC BOJIHBI, HX
CBOMCTBA U CKOpOcTh. [1Ikana
3JIEKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/S3VOL6F1G

24

[TpuHIMIIBI paANOCBA3Y U

https://m.edsoo.ru/O6J11.7787



https://m.edsoo.ru/P8T9P3F5I
https://m.edsoo.ru/J3L8B2K1M
https://m.edsoo.ru/Z8K8O3H5K
https://m.edsoo.ru/Q1U3Z7T0S
https://m.edsoo.ru/E3S3D6L6J
https://m.edsoo.ru/S3V0L6F1G
https://m.edsoo.ru/O6J1L7Z8Z

TeneBuaeHus. Pa3Burtue
CpeACTB CBs3U. Pamnonokanms

KonrtponsHas padora

25 https://m.eds00.ru/BSW774K9G
«Konebanus v BOJHBD)
[IpsimonuneliHoe

26 pactipoCTparcrue ceera B https://m.edsoo.ru/Z7W5T8A7B
OJIHOpOJIHOM cpene. ToueuHblit
HUCTOYHMK cBeTa. JIyu cBera
OrtpaxkeHue cBeTa. 3aKOHbI

27 OTpERCTE CBveTa' Hocrpoerirte https://m.edsoo.ru/V5F9T1B2S
M300pakeHUH B TUIOCKOM
3epkaie
[Ipenomnenne ceera. [lonHoe

28 BHYyTperHee ?TpameHHe. https://m.edsoo.ru/R7B9T3Q3U
[IpenenbHbIA yroa NOIHOTO
BHYTPEHHETO OTPAKCHUSI
JlaGoparopHas paboTa

29 «3mepeHune nokasarens https://m.edsoo.ru/A4MIR4ARY
MIPEJIOMIICHUS CTEKIIa»
JIunzsl. [TocTpoenne

30 H300paxeHnii B JjHng. https://m.eds00.ru/F7Y9J1Q0T
®opmyIia TOHKOHN JTUH3BL.
YBenu4ueHue JUH3bI
JlaGopaTopHas pabota

31 «Hccnenosanue cBOMCTB https://m.edsoo.ru/B21.4Q4U8J
M300paXeHUI B TUH3AX)

32 Jlctiepens caeta. Caoxibii https://m.edsoo.ru/X4W6F 1 E4AN

coctaB Oemoro ceta. L[BerT.



https://m.edsoo.ru/B5W7Z4K9G
https://m.edsoo.ru/Z7W5T8A7B
https://m.edsoo.ru/V5F9T1B2S
https://m.edsoo.ru/R7B9T3Q3U
https://m.edsoo.ru/A4M9R4A8Y
https://m.edsoo.ru/F7Y9J1Q0T
https://m.edsoo.ru/B2L4Q4U8J
https://m.edsoo.ru/X4W6F1E4N

JlaGopaTtopHnas pabota
«Habmonenne nucriepcuun
CBETa»

WnTepdepenmus ceera.

33 Judpakmus cBeta. https://m.edsoo.ru/R1C4V3BOE
JudpakiuonHas pemeéTka

34 HOHepeqHOCTB CBETOBBIX BOTH. https//medsoom/SZQSGSPlU
[Tonsapusanus ceera
Onrtuyeckue MpuoOOpHI U

35 YCTPOMCTBA U YCIIOBUS UX https://m.edsoo.ru/Q1QI1LOB4N
6€3011acHOT0 MPUMEHEHUS
I'paHUIBI MPUMEHHUMOCTH

36 KaceHieckon MexaHHKH; https://m.edsoo.ru/C7L8VOE2H
[Toctynatel crienraibHOU
TEOPUH OTHOCHTEIHLHOCTH
OTHOCUTENBHOCTh

37 OAHOPPEMEHHOCTHL. https://m.edsoo.ru/W8ROE3X8Y
3aMmeIeHHE BpEMEHU U
COKpAIIICHHUE JITTHHBI
DHeprus u UMIYJIbC
PENATUBUCTCKOU YACTHIIBI.

38 . https://m.edsoo.ru/V3K7A4NSI
CBs3b MACChI C SHEPTUEH U
UMITYJTECOM. DHEPIHUsl MOKOS
Kontponbnas padota «Onrtuka.

39 OCHOBBI CTIEITUATBHON TEOPUH https://m.edsoo.ru/N2A2H6D3B
OTHOCHUTEIIbHOCTH

40 | boromnl. bopuyna [lnaria. hitps://m.edsoo.n/L3FOP3LAT

DHeprus U UMIyJIbC POTOHA



https://m.edsoo.ru/R1C4V3B0E
https://m.edsoo.ru/S2Q5G8P1U
https://m.edsoo.ru/Q1Q1L0B4N
https://m.edsoo.ru/C7L8V0E2H
https://m.edsoo.ru/W8R0E3X8Y
https://m.edsoo.ru/V3K7A4N5I
https://m.edsoo.ru/N2A2H6D3B
https://m.edsoo.ru/L3F0P3L4T

41

OTKpbITHE U HCCTIEI0BaHUE
dbortorddekra. OnbiTer A. I
CroneroBa

https://m.edsoo.ru/C9A5TIQ2D

42

3akonb! porodddexra.
YpaBHeHUE DUHIITEHHA JUISI
dotorddekra. «Kpacuas
rpanunay Goro3ddexra

https://m.edsoo.ru/G7KOG7WOP

43

Hanenue cera. OnwiThl I1. H.
JleGenneBa. XumMudeckoe
JICUCTBHE CBETa

https://m.edsoo.ru/P3IW4S6727

44

TexHnueckue ycTpoicTea u
MPaKTUYECKOe MPUMEHEHHE:
(dhoTosmeMeHT, (OTOIaTUHK,
COJIHEeYHast 6aTapesi, CBETOAHOA

https://m.edsoo.ru/JSSODSE3E

45

Pemmenue 3agaq mo reme
«D1eMeHTbl KBAHTOBOU
ONTHUKWN»

https://m.edsoo.ru/M7V6N4H1X

46

Mogens atoma ToMcoHa.
OmnsiTel Pesepdopaa no
pacCessHUIO (i-4aCTHII.
[lnaneTapHas Mojzienb aToMa

https://m.edsoo.ru/Y8U3F2127

47

ITocrynartsr bopa

https://m.edsoo.ru/V7DSESG6V

48

N3nydenue u norioneHue
(OTOHOB IpuU Tepexo/ie aToMa
C OJJHOTO ypOBHS PHEPIUH Ha
Ipyroii. Buasl criekTpos

https://m.edsoo.ru/M6X2Q2M5Q

49

BosHOBBIE CBOWCTBA YaCTHILI.
Boubl e bpouis.

https://m.edsoo.ru/K8ESH2V2F



https://m.edsoo.ru/C9A5T9Q2D
https://m.edsoo.ru/G7K0G7W0P
https://m.edsoo.ru/P3W4S6Z2Z
https://m.edsoo.ru/J5S0D8E3E
https://m.edsoo.ru/M7V6N4H1X
https://m.edsoo.ru/Y8U3F2I2Z
https://m.edsoo.ru/V7D8E5G6V
https://m.edsoo.ru/M6X2Q2M5Q
https://m.edsoo.ru/K8E8H2V2F

KopnyckynsipHO-BOJTHOBOU
nyanu3M. CrIoHTaHHOE U
BBIHY)KICHHOE U3TTy4YCHUE

OTKpBbITHE PaJUOAKTUBHOCTH.
OmnsiThl Pesepdopaa mo

50 https://m.eds00.ru/A919Q7YON
OTIPEJICIICHUIO COCTaBa
PaZlMOAKTHBHOTO M3ITyYSHHS
CaowuctBa anbda-, 6era-,
ramMMa-u3inydeHus. Biusaue
51 https://m.edsoo0.ru/T1X9A4Y 1G
PaAMOAKTUBHOCTH Ha )KUBBIC
OpTaHHU3MBI
OTKpBITHE IPOTOHA U
HeuTpoHa. M3oTomsl. Anbpa-
52 pacmaj. DIeKTPOHHBIN U https://m.edsoo.ru/F5C1P8E3F
TIO3UTPOHHBIN OeTa-pacma.
l'amma-uznydenue
OHeprus CBA3M HyKJIOHOB B
sanape. SlnepHsle peakuu.
53 Snepubin peaktop. [Ipodiemsl, https://m.edso0.rw/L.2G5VIDIL
HEePCIEKTHBBI, SKOJIOTUIECKHE
ACTICKTHI SIIEPHOU SHEPTeTHKH
DJeMeHTapHbIC YaCTHIIBI.
OTKpbITHE TO3UTPOHA. METOIbI
HaAOJIO/ICHUS U PETHCTPAIIIN
AJIEMEHTAPHBIX YACTHII.
54 https://m.edsoo0.ru/X6R3T3S3S

Kpyrusiii cron
«DyHIaMEHTaJIbHbIE
B3auMOIeUCTBUs. EqnHCTBO
(bU3NUECKOU KApTHHBI MHPay



https://m.edsoo.ru/A9I9Q7Y0N
https://m.edsoo.ru/T1X9A4Y1G
https://m.edsoo.ru/F5C1P8E3F
https://m.edsoo.ru/L2G5V9D9L
https://m.edsoo.ru/X6R3T3S3S

55

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

https://m.edsoo.ru/O301U3H1P

56

Comnaue. ConHeuHas
aKTUBHOCTE. MIcTOUHUK
sHepruu CoJsiHIA U 3BE3]T

https://m.edsoo. s/ X7M8H1Q9Y

57

3B€31BI, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3]IbI
TJIABHOHW TIOCJIEIOBATEIBHOCTH.
BnyTtpennee ctpoeHue 3B€31.
CoBpeMeHHBIE MPEICTABICHUS
0 MPOUCXOKICHUH U IBOIIOLIUN
CoJHIIa U 3BE31

https://m.edsoo.ru/C21.2C9A0V

58

Muneunsi [1yTe — Hama
T'amakTuka. [Tonoxenue u
nexenne CorHIa B
T'amakTuke. ["'anakTukm.
UepHbie IbIpHI B AIpax
TraJIaKTHK

https://m.edsoo.ru/Y6X6U2P6A

59

Bcenennas. Pasberanue
ranaktuk. Teopus bosbiioro
B3pbIBa. PesnkToBOE
n3nydyeHue. MeraranakTuka

https://m.edsoo.ru/LOI8V&I14U

60

Hepermennsie npo0iaembl

https://m.edsoo.ru/U4F8QOESO
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aACTPOHOMHHU

KontponbHas padora

61 «JeMEHThI aCTPOHOMMH U https://m.edso0.ru/Y6Y9D4G7X
acTpOPUUKID
O6o06matromuii ypok. Posb
(U3HUKYU ¥ aCTPOHOMUH B

62 BKOHOMquCKOH’V . https://m.edsoo.ru/MSA4P6TIM
TEXHOJIOTUYECKOH, COLMAIbHOM
U 3THYECKOU chepax
NeSITeTbHOCTH YeJI0BEKa
Ob6o06uaromuit ypok. Pois n

63 meeto (I)PBHKVH 1 aCTp?,HOMHH 8 https://m.edsoo.ru/JIN2H3EQOV
COBPEMEHHOW Hay4YHOMH
KapTUHE MHpa
O606maromuii ypok. Ponb
(u3nyeckoil Teopuu B

64 (dhopMupoBaHUH https://m.edsoo.ru/I4AW6MOW4Z
MIPECTAaBICHUN O (PU3NIECKOI
KapTUHE MHpa
Ob6o06maromuit ypok. Mecto
(bu3nueckoil KapTUHBI MHpa B

65 o01IeM psiTy COBPEMEHHBIX https://m.eds00.ru/M508TOBOY
€CTECTBEHHO-HAYYHBIX
MPEACTABICHUI O MPUPOJE
PesepBHblil ypok. MaruutHoE

66 oJie. JIEKTPOMarHuTHas https://m.edsoo.ru/TOX1E6CTN
WHIYKITUS

67 Pesepeiibiit ypox. Onriica. https://m.edso0o.ru/M4J2B7W8P

OCHOBBI cIEUATIBHON TEOpUHU
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https://m.edsoo.ru/M4J2B7W8P
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68

Pesepnblii ypok. KBanrosas
¢usnka. DIeMeHTHI
ACTPOHOMHH U aCTPOPUUKU

https://m.eds00.ru/R6C9T10Q0Z
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30BATEJILHOM ITPOT'PAMMBI

10 KIIACC

Kon
NpoBEPSIEMOT0
pe3yJabTara

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

10.1

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

moaei

10.2

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

10.3

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

10.4

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

10.5

OnuceiBaTh HU3YYCHHBIC TCIIJIOBBIC CBOMCTBa T€l U TEILIOBBIS




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

10.6

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

10.7

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

10.8

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

HCIIOJIb30BaHUS B HOBCEAHEBHOM KU3HU

10.9

Brinonaare SKCHCPUMCHTHI 110 UCCIICJOBAHUTIO (I)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

10.10

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

BEJIMYMH; TIPU 3TOM BBIOMPATh ONTHMAJIbHBIM CIIOCOO M3MEPEHUs U




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

10.11

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

10.12

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

U3MEPUTENIBHBIX YCTPOMCTB U 1a00paTOPHOro 000PYI0BAHUS

10.13

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

10.14

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

3aKOHBbI, 3aKOHOMCPHOCTH U (bHSI/ILIeCKI/Ie SABJICHUA

10.15

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

10.16

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

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonp30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B MOBCEIHEBHOM
KU3HU i1 oOecriedeHHWss O€30MacHOCTH Tpu  OOpalieHud ¢
npubopaMM W TEXHUYECKUMH YCTPOIHCTBaMH, s COXpaHEHHUs
300pOBbS M COOJIOJEHUSI HOPM 3KOJIOTMYECKOIO IIOBEJIEHHUS B

OKpY’KaroIleu cpene

10.18

PaGoTats B rpyIime ¢ BHIIIOJIHEHHEM PA3IMYHBIX COLUATBHBIX POJIEH,
IUIAaHUPOBATh  pabOTy TPYIIbI, PALMOHAIBHO PACIPENEIATh
00s3aHHOCTH ¥ IUIAHUPOBATh JIEATEIBHOCTh B HECTAHJAPTHBIX
CUTyalHUsIX, aleKBaTHO OLICHMBATh BKJIAJ KaXXJ0r0 U3 YYaCTHUKOB

IPYIIIbI B pelIeHHEe paccMaTpUBaeMOl poOIeMbl




11 KIIACC

Kon
NMpoBepPsAEMOro
pe3yJbTaTa

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

JleMoHCTpHpOBaTh Ha TpUMEpax polb M MeCTOo (HU3UKH B
(bopMHpPOBAHNU COBPEMEHHOW HAyYHOM KapTUHBI MUpA, B Pa3BUTUHU
COBPEMEHHOM TEXHUKH U TEXHOJIOTUH, B IPAKTUYECKON 1€ATEIBHOCTH

JOJIeH, LEeT0CTHOCTh U €IMHCTBO (PU3NYECKOM KapTUHBI MUpa

11.2

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

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

11.3

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

11.4

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

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

11.6

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

11.7

OHpeIIeJISITB HalpaBJICHUC BCKTOpAa HWHAYKIIMKM MArHuTHOI'O IIOJIA

MMPOBOJAHUKA C TOKOM, CHJIbI AMnepa " CHUJIbI HopeHua

11.8

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

3epKajioM, TOHKOW JTMH30M

11.9

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

11.10

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

11.11

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

11.12

Cobmroate mpaBwiia 0e30macHOro TpyJla HpH  IMPOBEACHUHU




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

U3MEPUTENbHBIX YCTPONUCTB U 1a00PaTOPHOro 000py10BaHUS

11.13

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)14314%(:1(0?1 BCJINYHHBI

11.14

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

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

11.15

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

11.16

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

HOBCEIHEBHON XKU3HHU

11.17

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

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOJIOT Ui

11.18

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

11.19

PaGotaTth B rpymnie ¢ BHIITOJHEHUEM Pa3IUYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  IpyINIbl, PAlMOHAIBHO  pacHpenessaTh
0053aHHOCTM M IUJIAHUPOBATH JEATEIBHOCTh B HECTaHJAPTHBIX
CUTyallUsIX, a/IeKBaTHO OLEHMBATh BKJIAJ KaXKJIOTO0 M3 YYaCTHUKOB

IpyMNIIbI B pELLIEHUE paccMaTpuBaeMoi po0IeMbl




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KVIACC

Kon
pa3jiena

Kox npoBepsiemoro
3JIeMeHTAa

IIpoBepsiemble 31eMEHTHI COAePKAHUA

OU3UKA 1 METOIbI HAYYHOI'O [TIO3HAHU A

1.1

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

MO3HAHUS MPUPOJBL. DKCIIEPUMEHT B (PU3UKE

1.2

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

NEATENBHOCTH JIIOAEH

MEXAHUKA

2.1

KNMHEMATHKA

2.1.1

MexaHu4deckoe JABHOKCHUC.
OTHOCHUTEILHOCTh MEXaHHUYCCKOTO

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 CKOpOCTCﬁ

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

MaTepHaHBHOﬁ TOYKH OT BPEMCHU

CBobogHoOe majieHre. Y CKopeHue




CBOOOMHOTO TAaICHUSA

KpuBonuneiiHoe naBuxenue. PaBHOMepHOE
JBIKCHHE  MaTepUaJbHOM  TOYKM IO
OKPY’KHOCTH. YTJIOBasi CKOpPOCTb, JIMHEHHAs
CKOPOCTb. Ilepuon U 4acToTa.

LleHTpOCTpEMUTENBHOE YCKOPEHUE

TexHudeckue  yCTpOWCTBA:  CHUIOMETP,
JBUKCHHE CHApSIOB, LICMHBIE U PEMEHHBIC

nepenadn

[IpakTuueckue paboTHL. Nsmepenue
MTHOBEHHOU CKOPOCTH. Uccnenosanue
COOTHOUICHUS MEK Y IIyTSIMH, IPOHIEHHBIMU
TEJIOM 3a  TOCJEAOBATEIbHbICE  pPaBHbIC
MPOMEKYTKHU BpEMEHHU npu
PaBHOYCKOPEHHOM JIBUKEHUHM C HaydajJbHOU
CKOpPOCTBIO, paBHOW Hymo. H3ydenue
JBIDKEHUS IapuKa B BA3KOW SKUIKOCTH.
W3yuenne [BUKEHUS Tella, OPOLICHHOTO

TOPU30HTAJIBHO

2.2

JTNHAMUKA

2.2.1

[TpuHIMI OTHOCHUTEILHOCTU T"anunes.
IlepBriii 3axkoH Herotona. MHepuunanbHbie

CHUCTEMEI OTCUETa

222

Macca Tena. Cuna. Ilpunuun cynepno3uuuu

CHII

223

Bropoii 3akon HproToHa misi MatepuanbHOR
TOYKM B HMHEPIHUAIBHOW CHCTEME OTCuéra
(UCO). Tpermit 3axkoH HerooToHa mist

MaTCpHaJIbHBIX TOUYCK

224

3akoH  BceMupHoro  TaroreHus. Cuia
Tsokectu. [lepBas KocMuueckas CKOpOCTb.

Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJNIbKEHUST U CHJa TPEHHUS  IOKOS.

Koadduunent tpenus. Cuna conpoTHBIEHUS




IIpUu ABUXKCHUU TECJIA B X KUAKOCTHU HUJIU ra3ec

2.2.7

[TocTymarenbHOE U BpaliaTeIbHOE ABUKEHUE

a0COJIFOTHO TBép,I[OFO TCl1a

2.2.8

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpalllCHHS.
[1meyuo cumbl. YciioBUSl paBHOBECHS TBEPAOTO
tena B UCO

229

TexHuueckue yCTpONCTBA: TMOIIIUITHUKH,

JABWIKCHUC NCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[TpakTuyeckue paboThl. M3yueHue ABHKEHUS
Opycka MO HaKJIOHHOM IJIOCKOCTH TIOJ
JIEUCTBUEM HECKOJbKUX cuil. HccienoBanue
3aBUCUMOCTH CHJI YIIPYTOCTH, BOZHUKAIOIIHUX
B JehOpMUPYEMOIl TPYKUHE U PE3UHOBOM
obpasrie, OT BEIWYWHBI WX Jedopmaruu.
Uccnenosanue YCIIOBUM paBHOBECHS

TBEPIOTO TeJIa, UMEIOIIETO OCh BPAIICHUS

23

3AKOHbBI COXPAHEHUWA B MEXAHUKE

23.1

NMnynsC MarepuasbHOM TOYKH, CHUCTEMBI
MaTepUaabHBIX To4YeK. VMIynbc cuibl U

HN3MCHCHHEC UMITYJIbCA TCJIa

232

3akoH coxpaHeHuss ummyiasca B HCO.

PeakxtuBHOE JBHXXCHUC

233

Pabora crier

234

MONIIHOCTE CUJIBI

2.3.5

Kunetnueckass  sHepruss  MaTepHAIBHON

TOYKH. TeopeMa 0 KHHETUYECKOU OHEPIrun

2.3.6

ITorenumnansHas sHeprus. I[loreHuumanbHas
SHEprus YIpYyTo nehOpMUPOBAHHOM
npyxkuHbl. lloTeHLManbHass JHEpPrus Tea

BOJIM3M MOBEPXHOCTH 3EMIIU

2.3.7

HOTGHHI/IEUIBHBIG N HCIIOTCHIMAJIBHBIC CHUIJIBI.
CBs13b pa6OTBI HCIIOTCHIHAJIBHBIX CHII C
HNU3MCHCHHCM MEXaHUUYEeCKOMH OHEPIrun
CHUCTCMbI TCII. 3akoH COXpaHCHHA

MEXaHUYECKON IHEPIrUn




2.3.8

VYnpyrue v Heynpyrue CTOIKHOBEHUS

TexHu4eckue yCcTpOHWCTBA: ABUKEHUE PAKET,

2.3.9
BOJIOMET, KOTIep, MPY>KUHHBINA MUCTONET
[Tpaktnueckue paboTel. M3yueHue cBs3u
5310 CKOpPOCTEl Tel TMpH HEyHpyrom yaape.

Hc CJIICOOBAaHUC  CBA3U pa6OTBI CHJIBI C

W3MEHCHHEM MEXaHHMISCKOM OHCPIUH TCJIa

MOJIEKYJISAPHAS ®U3NKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKYJISPHO-KUHETUYECKOM TEOPUH

3.1.1

OCHOBHbBIE  TIOJIOKEHUST  MOJIEKYJSIPHO-
KUHETUYECKON TEOPHHU. BpoyHoBckoe
neuxenne. uddysus. Xapakrep ABHKEHUS

u BSaHMOJIGfICTBI/ISI YJacCTHll BEIICCTBa

Mogenu cTpoeHus Tras3oB, KUIKOCTEH U
TBEPABIX Tel U OOBSCHEHHUE CBOWCTB

BCIIIECTBA HA OCHOBE ATHUX MOJICIICH

Macca w™onekysn. KonuuecTBo BemiecTsa.

[ToctrossnHass ABoraapo

TemnoBoe paBHOBecue. Temmeparypa u eé

usmepenue. lllkana remneparyp Llenscus

Mogens wunmeanpHoro rasza. (OCHOBHOE
ypaBHECHHE MOJICKYJISIPHO-KHHETHICCKOM

TCOpHUU UACATLHOI'O Ira3a

AOGcomoTHas Temreparypa Kak Mepa cpeHeit
KMHETHYECKON JHEpPruu TEIUIOBOI'O
nBWKeHHs vactul rasa. Illkana temmneparyp

KensBuna

Vpasuenne Kianeiipona — Mengeneesa.

3akoH JlanbToHA

I'a30BBIC 3aKOHEI. I/ISOHpOHCCCH B 1CaJIbHOM
ra3c¢ ¢ NOCTOAHHBIM KOJIMYCCTBOM BCIIICCTBA:

U30TepMa, U30X0pa, u306apa

TexHuueckne  yCTpOWMCTBa:  TEPMOMETP,

OapomeTtp

3.1.10

[Ipaktuyeckue paboThl. M3mepeHue maccel




BO3/yXa B KJIacCCHOM komMHare. MccinenoBanue
3aBUCUMOCTH MEXKIY rnapameTpamu

COCTOSAHUA pa3pCKEHHOI'O ra3a

3.2

OCHOBbI TEPMOJAMHAMUKN

3.2.1

TepmonnHamuueckas cucreMa. BHyTpeHHsIA
DHEPrusl TEPMOAMHAMMYECKOM CHUCTEMBI HU

CIIOCO0BI €€ NU3MEHEHUS

322

KonuyecTBo TemnoTs! 1 paboTta. BHyTpeHHAs

OHEPTHUA OAHOATOMHOI'O NACAJIBHOT'O ra3a

3.23

Buael Temonepenauu: TEIUIONPOBOIHOCTb,
KOHBEKLMs, u3ilydeHue. Tenno€MKocTs Tena.
VaenrHasg TemnoéMKOCTH BellecTBa. Pacuér

KOJIMYCCTBA TCTIJIOTHI IPH TCIIONCPCIavuC

3.24

ITepBrIit 3aKOH TEPMOAUHAMUKHU.
IIpumenenne IIEpBOro 3aKOHA
TEPMOJMHAMUKHU K M30IpoLIECCaM.

['padmueckas unTepnperanus paboThl ra3a

3.25

TemmoBble MamuHbl. [IpuHUMOBL AEHCTBHS
TEIJIOBBIX MamuH. [IpeoOpa3oBanus sHEPrun
B TemwIOBbIX MammHax. Koadduuuent
nosiesHoro  aewictBus  (mamee —  KIIJI)

temioBoi MamuHbl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoii 3aKOH TEPMOJIUHAMUKU.
HeoOpatumocTs TpolieccoB B MPHUPOIC.
TemnoBsle  ABUTATEIN. DKOJIOTHYECKUE

HpO6JICMBI TCIIIOOHCPICTUKHU

3.2.7

TexHnuueckue YCTpOMCTBA: JIBUTATENh
BHYTPEHHETO CropaHus, OBITOBOM

XOJIOAMIBHUK, KOHIUITUOHED

3.2.8

[IpakTrnueckue paboThL. N3smepenune

YAEIBbHOM TEIIOEMKOCTH

3.3

AT'PEI'ATHBIE COCTOAHNA BEHIECBA. ®A30BbBIE ITEPEXO/IbI

3.3.1

[TapooOpazoBanue u KOH/ICHCALMsL.
Hcnapenne u KuneHue. YaenpHas TEIUIOTa
napooOpa3oBaHusl. 3aBUCHUMOCTh

TEMIICPATYPhbI KUIICHUA OT AaBJICHHA




332

AOCOMIOTHAA W OTHOCHUTENbHAA BIIAKHOCTH

Bo3ayxa. HacelmenHslii map

3.33

TBépmoe  Tteno.  Kpucramnmueckue u
aMopdHbie Tena. AHU3ZOTPONHS CBOMCTB
KpHUCTAJIJIOB. Kunxue KPUCTAJLJIBL.

CoBpemeHHbIE MaTepuabl

334

[InaBnenne w Kpuctamu3amus. Y JIelbHas

TCIJI0TA ITIJIaBJICHHUA. Cy@]’[HMaHHH

3.35

VYpaBHeHue TEII0BOTO OanaHca

3.3.6

TexHuueckue yCTpOMCTBA: THUTPOMETP U
MNCUXPOMCTDP, KaJIOpUMCTP, TEXHOJIOTUHU
MOJIy4CHHA COBPEMCHHBIX MaTCpHaIOB, B TOM

YHUCJIC HAHOMATCPHUAJIIOB, 1 HAHOTCXHOJIOT'NH

3.3.7

IIpakTueckue paboThI. N3mepenue

BJIAJKHOCTH BO3ayXa

OJIEKTPOAMMTHAMUKA

4.1

OJIEKTPOCTATHUKA

4.1.1

OneKTpu3anusi Tel. JJNEKTPUUECKUM 3apsi.

JIBa BH1a SJICKTPUIECKUX 3apsI0B

[TpoBoaHMKH, TUDIIEKTPUKU u

IIOJIYIIPOBOXHUKU

4.1.3

3akoH COXPAHCHUS SJICKTPUUICCKOT'O 3apsaia

4.1.4

B3aumopeiictue 3apa10B. 3akoH Kynona

Onexrpuueckoe  nose.  Hanpsox€HHOCTB
JIEKTPUUECKOIO OJIA. [TpuHnmn
cynepnosuiuu. JIMHMM = HanpsKEHHOCTH

SJICKTPHUYCCKOTO ITOJIA

PaGotra cHI 3IEKTPOCTATUYECKOTO OIS

IMorennuan. Pa3HocTh IOTEHIINAIOB

HpOBO,Z[HI/IKI/I U OUBJICKTPHUKU B IMOCTOAHHOM
QJICKTPUYCCKOM  IIOJIC. I[I/IBJICKTpI/I‘-IeCKaSI

IMPOHUIIACMOCTD

DIIEeKTPOEMKOCTb. Konnencarop.
DneKTPOEMKOCTh TUIOCKOTO KOHICHCATOPA.

DHeprus 3apsKEeHHOr0 KOHAEHCAaTopa




TexHuueckue yCTpOWCTBA:  3JIEKTPOCKOII,

QJICKTPOMCTP, IJICKTPOCTATUYCCKAA 3alluTa,

4.1.9
3a3eMJICHUE AJIEKTPONPUOOpPOB,
KOHJIEHCATOP, KCEPOKC, CTPYHHBIN IPUHTEP
41.10 [IpakTnueckue paboTHI. H3mepenne

NEKTPOEMKOCTH KOHJIEHCATOPA

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JINYHBIX

CPEJIAX

4.2.1

VcnoBus CyII€CTBOBAHUA IIOCTOSHHOI'O
QJICKTPHUYCCKOI'0 TOKa. Hctounuku TOKa.

Cuna Toka. ITocToSSHHBIN TOK

422

Hanpsioxenue. 3akon Oma 115t ydacTka Lenu

423

DNEKTpUYECKOe COMPOTUBJICHHE. Y IETbHOE

COIIPOTUBJICHUEC BCIICCTBA

4.2.4

HOCJ’ICI[OB&TCJ'IBHOG, IapajjieibHOC,

CMCIIAHHOC COCAMHCHUC ITPOBOAHHUKOB

4.2.5

Pabota snexrpuyeckoro Toka. 3akoH J>xoyis

— Jlenua

4.2.6

MontHoCTb SJICKTPHUYCCKOI'0 TOKaA

4.2.7

anekTpoaBmwkymas cuia (manee — DJC) u
BHYTPEHHEE  COIPOTUBICHHE  HMCTOYHUKA
Toka. 3akoH OMa Jjisl TTOJIHOW (3aMKHYTOM)

BHCKTqueCKOﬁ CIIN. KOpOTKOC 3aMbIKaHUC

4.2.8

3J'IeKTpOHHa}I IMPpOBOAUMOCTD TBépIILIX
MCETAaJIJIOB. 3aBHCHMOCTD COITPOTUBJICHHUA
MCTAJlJIOB OoT TEMIICPATYPhI.

CBepxnpoBOIUMOCTb

4.2.9

OnekTpuueckuil Tok B Bakyyme. CBolicTBa

9JICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBOAHUKH. CoOcTBeHHast u
MpUMecHas MPOBOJIUMOCTH
NoJIynpoBoIHUKOB. CBOMCTBA p-n mepexoa.

[TosrynpoBOIHUKOBBIE TPUOOPHI

4.2.11

ONEeKTpUYEeCKUd TOK B DIIEKTPOJIUTAX.

DIEeKTPOTUTHIECKAs JIUCCOIHALINSL.




DIIeKTPOnu3

4.2.12

DNIeKTPUUIECKUI TOK B rasax.
CaMoCTOATENBHBII W HECAaMOCTOATENbHBIN
paspsia. Pa3nuuHbie TUTIBI CAMOCTOATENEHOTO

pazpsana. Monnus. [1nazma

4.2.13

Texnudyeckne  yCTpOWCTBa:  aMmIepMerp,
BOJIBTMETP, peocTar, HCTOYHHUKU TOKa,
AIIEKTPOHAT PEBATENbHbIE npuoopHI,
AIIEKTPOOCBETUTENBHBIE npudopHl,
TEPMOMETP  COINPOTHBJICHUS, BaKyyMHBIN
MO, TEPMUCTOPHI U (HOTOPE3UCTOPHI,

HOJ'IyrIpOBOI[HPIKOBBIﬁ Ao, raJJbBaHHMKa

4.2.14

[IpakTnueckue paboTEHL. N3yuenue
CMEIIAHHOTO COeIMHEHUS PE3UCTOPOB.

N3mepenne DJIC ucTtouHumka TOKa U €ro
BHYTpPEHHEro comnpoTtusienus. Habmonenue

AIIEKTPOIIN3A

11 KIIACC

Kon
pa3aena

Koanposepsiemoro
3JIeMeHTa

HpOBepﬂeMble 3JIEMEHTBI COACPKAHUA

4

SJIEKTPOAMHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMAT'HUTHA A MHAYKIWA

4.3.1

IlocTtosunabple MarauTEl. B3aumonencraue

IIOCTOSAHHBIX MarHuToOB

4.3

4.3.2

MaruauTtHOE TIOJ1IE. BEKTOp MarHUTHOM
UHAYKIUU. [IpuHOMO — cyneprno3uiuu.
Jlunum marHutHOM uHAyKIuH. KapTtuna
JUHUM  MarHUTHOM  MHIAYKIUU  TOJIS

IIOCTOSAHHBIX MAarHuToOB

433

MarauTHO€E 1OJi€ TPOBOJAHUKA C TOKOM.
KapTtuna nuHui 0o JJIMHHOTO IPSIMOTO
MPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOI'O
MMPOBOJIHUKA, KATYIIKH C TOKOM. OTBIT

Opcrena. B3aumozeiicTBre NpoBOJHUKOB




C TOKOM

4.3.4 Cuna AMriepa, e€ MOIyJIb M HalpaBJICHHUE
Cuna  Jlopenma, €€ MOaylb W
HampasjieHue. J[BHKeHue 3apsKEHHOM
433 YaCTUIBI B OJHOPOJHOM MAarHUTHOM
noJie. PaboTta cuiter Jlopenia
4.3.6 SIBrieHME ANEKTPOMArHUTHOW UHAYKIIUH
4.3.7 IToTok BeKTOpa MarHUTHOM MHIYKIIUU
/C WHIYKITUH. 3aKkoH
4.3.8
3JEeKTPOMarHuTHOM MHAYKunu Papaaes
BuxpeBoe anexrpuueckoe mnose. I/C
WHIYKIUU B TIPOBOJHUKE, IBHKYIIEMCS
439 MOCTYIATEIbHO B OJIHOPOJIHOM
MarHuTHOM TI0JIe
4.3.10 [IpaBusio Jlenia
NHAYKTUBHOCTSD. SIBnenue
4.3.11
camounaykuuu. IJIC camonHy K1
OHeprusi MarHUTHOTO IOJS KaTYIIKU C
4.3.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE I0JIe
TexHudeckue yCTpPONCTBA: IOCTOSHHBIE
MarHuThl, AJIEKTPOMATrHUTHI,
4.3.14 JJIEKTPOJIBUTATEIb, YCKOPUTEIH
AJIEMEHTAPHBIX  YaCTHIl, WHIYKIIMOHHAS
neyb
IIpakTueckne paboTHI. Nzyuenue
MarHUTHOTO TOJsi KATYIIKU C TOKOM.
4315 HccnenoBanue A€MCTBUSA TMOCTOSTHHOTO

Maraura Ha PaMKy C TOKOM.

HCCJ’ICI{OB&HI/IC SABJICHUA

3JIEKTPOMATHUTHON MHIYKLIMHU

5 KOJIEBAHUA U BOJIHBI
MEXAHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJJEBAHUA
5.1 KonebarenvHass cucrema. CBoOOIHBIE

5.1.1

KoJjiebanus. ['apMoHMYECKHEe KoJaeOaHwus.




[lepuon, uwacrorta, ammuuTyna u ¢asa

KoJIeOaHuit

5.12

[IpyxuHHBI MasTHUK. MaTeMaTH4ECKUI

MasATHHUK

YpaBHEHHE TapMOHUYECKUX KOJICOAHMIA.
Kunematnueckoe  u  AMHaAMUYECKOE

OIMMCAaHUE KOJIeOATENbHOr0 IBUKEHUS

5.14

[IpeBpamenue SHEPIrUU pu
rapMOHUYECKUX  KoiebaHusx.  CBs3b
aAMILIATY b Kosie0aHui UCXOJTHON
BEJIMYUHBI C aMIUIUTYJIaMH KOJIeOaHuH eé

CKOPOCTH U YCKOPEHUs

5.1.5

Konebarenbubiit  koHTyp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KoJIeOaHUs B
uaeaJbHOM  KoJeOaTenbHOM  KOHTYpeE.
AHamorusi MeXIy MEXaHWYECKUMH |
JIEKTPOMArHUTHBIMU KOJIEOaHUSMU.

®opmyna Tomcona

5.1.6

3akoH COXPAaHCHUA SHEPTHUU B NACAIIBHOM

KoJie0aTeIbHOM KOHTYpPC

5.1.7

BoinyxaeHHbie MEXAHUYECKUE
konebanusa. Pesonanc. Pesonancuas
KpuBasi. BrIHyX1eHHBIC

OJICKTPOMArHMTHBIC KoJieOaHusl.

5.1.8

Ilepemensbiii  Tok. CHHYCOUAAIBHBIN

HepeMeHHHﬁ TOK.

5.1.9

MomHocTh MEPEMEHHOTO TOKA.
AMIIIUTYHOE U JEHCTBYIOIEE 3HAUECHUE

CHJIBI TOKA W HAIIPSKCHUA

5.1.10

Tpancdopmarop. [IpousBoxacTso,
nepeaya U noTpediIeHue dIEKTPUIEeCKOi
SHEPruu. OKOJOTHYECKHE PUCKH MpU
IIPOU3BOJICTBE JJIEKTPUUYECKON DHEPIHM.
KynsTypa HCIOJIb30BAHUS

QJICKTPOOHEPIUU B MMOBCEIHEBHOM KU3HU

5.1.11

TexHuueckue ycTpoicTBa: ceidicmorpad,




BIIEKTPUYECKHI 3BOHOK, JINHUA

QJICKTponepcaavd

5.1.12

[Ipaktuuyeckue pabotel. HMcciaenoBanue
3aBUCHMOCTH NEPHUOJA MaJIbIX KOJIeOaHU!
rpy3a Ha HUTH OT JJIMHBI HUTH U MaccChl
rpy3a. MccrnenoBanue nepeMeHHOro TOKa
B Lenu u3 II0CJIE0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOpa, KaTyLIKU U

pe3ucTopa

52

MEXAHNYECKUE

" SJIEKTPOMATI'HUTHBIE BOJIHBI

5.2.1

MexaHnueckue BOJTHBI, YCIIOBHS
pacnpoctpanenus. Ilepuon. CxopocTh
pacrpocTpaHeHHss W JUIMHA  BOJIHBIL

HOHCpG‘-IHBIC 1 IPOAOJIbHBIC BOJIHBI

522

Wntepdepenims u adpaxius

MEXaHHNYECKUX BOJIH

523

3Byk. CkopocTh 3ByKa. ' poMKOCTBH 3BYyKa.

Bricora Tona. Tem0Op 3ByKa

524

DNEeKTPOMarHUTHbIE BOJHBL. Y CIIOBUS
WU3JIYyYECHHUS] DJIEKTPOMATHUTHBIX  BOJIH.
Bzaumnas opuentanusi BektopoB E, B u

UB BHCKTpOMaFHHTHOﬁ BOJIHC B BAKyyMC

5.25

CBolicTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpakeHHe, MPEeTOMIICHHE, TTOJIIPU3ALIHS,
mudpakuusi, uaTepdepenuus. CKopocTh

OJICKTPOMAarduTHBIX BOJIH

5.2.6

[lIxana 3JIEKTPOMATrHUTHBIX BOJIH.
HpI/IMCHeHI/Ie OJICKTPOMArHuTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHBI pPaaroCBA3N MU TCICBUACHUS.
Pannonoxaum{. 9JICKTpOMaFHI/ITHOC

3arpsI3HEHUE OKPYXKAIOIIEH CPEeabl

528

TexHu4eckue yCTpoHCTBA: MY3bIKAJIbHBIC
UHCTPYMEHTBHI, YJIBTpa3ByKOBas
JUAarHOCTHKa B TEXHUKE M MEIUIUHE,

pamap, paaMONPUEMHMK,  TeJEeBU30pP,




aHTeHHa, Tenedon, CBU-neun

53

OIITUKA

5.3.1

[IpssmonuHeitHoe pacnpocTpaHeHue

cBeTa B OJHOpOHOM cpexe. JIyu cBera

532

OtpaxkeHre cBeTa. 3aKOHbl OTPAKEHUS
ceta. [locTpoeHne n300paxeHni B INIOCKOM

3epKasie

533

[Ipenomnenne cBera. 3aKOHBI MPEIOMIICHUS
CBETa. AOGCOIIOTHBIH MoKa3aTellb

IIPpECIOMIICHUSA

534

[TonmHoe BHYTpPEHHEE OTpaKEHHUE.
[IpenenbHbINA yroyi NOJHOrO BHYTPEHHETO

OTpaKEHUS

5.35

Hucnepcust  cBeta. CIIOXKHBIH  COCTaB

Oenoro cBera. L[BeT

53.6

Cobuparolye M paccenBarollue JHH3BL
Tonkast nmuH3a. POKYCHOE pacCTOSHUE U
ONTHYECKass CWJIa  TOHKOM  JIMH3BI.
[TocTpoenue n300pakeHH B
COOMpAIOIIUX U PaCCEUBAIOIIUX JIMH3AX.
®opmysia TOHKOW JHUH3BL. Y BEIUYEHUE,

JaBacMoOcC JIMH30H

5.3.7

[Ipenenst MIPUMEHUMOCTHU

reOMETPUYECKON ONTUKHU

5.3.8

WNurtepdepentiuss  cBeta. KorepeHTHbIC
HCTOYHHUKU. YcnoBus HaAOIIOAEHUS
MaKCHUMYMOB 51 MUHUMYMOB B
MHTEp(PEPEHITMOHHONH KapTHHE OT JBYX

CI/IH(baSHLIX KOTCPCHTHBIX HCTOYHUKOB
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Hudpakius  cBera.  AudpakuuonHas
peméTka. YcnoBue HaOMIOACHUS TJIaBHBIX
MaKCUMYMOB npu najIeHuu
MOHOXPOMATHYECKOTO cBeTa Ha

TU(PPAKIUOHHYIO PEIIETKY

5.3.10

Honﬂpnsam/m CBCTa

5.3.11

TexHuyeckue ycTpoicTBa: OYKH, IyTia,




¢doToanmnapar, MPOEKIMOHHBIN ammapar,
MHUKPOCKOI, ~ TEJIECKOI,  BOJIOKOHHAas
ONTHKa,  JAU]pakuMOHHAs  pemérka,

oJsIpon g

53.12

[Ipaktrueckue  pabotel.  M3mepeHue
rokasaresns npejaomiieHus. MecnenoBanue
CBOMCTB  HW300pa)XCHMH B  JIMH3aX.

HabGmonenue qucnepcun ceera

BJIEMEHTAI CIIELITUAJILHOM TEOPUU OTHOCUTEJILHOCTH

6.1

I'paHunel MPUMEHUMOCTH KJIACCUYECKON
MEXaHUKH. [TocTynatel TEOPUH
OTHOCHUTEJILHOCTH: MHBAapUaHTHOCTh
MOZYJII CKOPOCTHM CBE€Ta B BaKyyMe,

MPUHIUIT OTHOCUTEIBHOCTH DUHILITEHHA

6.2

OTHOCUTENHHOCTh OITHOBPEMCHHOCTH.
33MG,ZUI€HI/Ie BpEMCHHU W COKpallCHUC

JUINHBI

6.3

9HeprI/I$I " UMITYJIbC CBO6OHHOﬁ JacCTHUIIbI

6.4

CBs13p MacChl C 3Hepl"I/I€I71 U HUMITYJIBCOM

CBOOOJHOW 4YaCTHUIBL. DHEPTUS IOKOS

CBOOOIHOM YaCTHUIIEI

KBAHTOBAA ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOM OIITUKHU

®otonsl. Dopmyna [lmanka cBs3u
9HEepruu (PoTOHA C ero 4acToToi. DHEeprus

Y UMITYJIbC POTOHA

OTtkpbiTHE u HCCJIEI0BAHNE
dotorddekra. Onpitel A.I'. Ctonetosa.

3axoHbl poTodddexra

YpaBHeHue DOHHIITEiHA I

dboroadpdekra.  «KpacHas  rpanunan

dbotorddekra

7.1.4

Hasnenue ceera. OnbiTel [1.H. JIeOGenera

7.1.5

XHUMHYECKOE NEeHCTBUE CBETA

7.1.6

TexHuueckue ycTpoicTBa: (GOTOIIEMEHT,




¢dboTonaTyuk, COJIHEYHAsI Oarapes,

CBETOOHNOJ

7.2

CTPOEHME ATOMA

7.2.1

Monens atoma Tomcona. OnbBITE
Pesepdopa no uccieroBaHUO CTPOCHHS

aToMa. HnaHeTapHaﬂ MOJCJb aTOMa

7.2.2

[Toctrynatet  bopa.  Uznydyenue wu
MoTJIoNIeHNe (OTOHOB TIPU TEPEXOojie
aToMa C OJHOTO YpOBHS SHEPruu Ha
apyroi.  Buper  cnektpoB.  Cnektp

YPOBHEW YHEPTUHU aTOMa BOJIOPOJIa

723

BomHoBEIE cBoiicTBa yactun. BosHBI Ie
bponns. KopnyckynsipHo-BOIHOBOM
nyanmu3M. Jludpakiust 37IeKTpoHOB Ha

Kpucrajuiax

724

CrnoHTaHHOE B BBIHYKIACHHOC U3JTYy4YCHHUC.

YcTpoiicTBO U pUHLIKI PaOOoTHI J1a3epa

7.2.5

TexHu4eckue yCTpoucTBa: ClIEKTPaIbHBII
aHanu3 (CIeKTPOCKOI), J1a3ep, KBAHTOBBIHM

KOMIIBIOTED

7.2.6

[Ipaktuueckue pabotsl. Habmronenue

JIMHEMYATOTO CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Mertoasl HaOMIOIEHUS € PETUCTpAIUU

QJICMCHTAPHBIX YaCTHUIL]

7.3.2

OTkpbiTHE PAagUOAKTHUBHOCTU. OTMBITHI
Pesepdopna mo ompeneneHuto cocrasa
panuoakTuBHOrO u3nmy4yeHus. (CBoiicTBa
anbda-, oera-, raMma-u3JIy4eHUS.
BrnusHre panMoakTUBHOCTH Ha JKUBBIC

OpraHU3MbI

7.3.3

OTkpblTUE  TPOTOHA U  HEWUTpOHA.
Hyxinonnas mozens sipa ['eiizenbepra —
WBanenko. 3apsn sapa. MaccoBoe 4mciio

siapa. M30Tormbl

7.3.4

Anbda-pacna. DJIEKTPOHHBIN u




MO3UTPOHHBIA  Oeta-pacnaa. [amma-
U3lydeHue. 3aKOH  paguOaKTHBHOIO

pacmnania

7.3.5

OHeprus CBSI3M HYKJIOHOB B  SJpE.

SAnepusie cunbl. Jledekt Macch sapa

7.3.6

}I,I[epHLIC PCaKInU. Z[eneHHe U CHHTC3

saaep

7.3.7

SAnepubiii  peakrop.  TepmosaepHbIN
cuHre3. [IpoGiemMbl M  MEpPCHEKTHUBBI
SIIEPHOM  DHEPreTHKU. KOJOTHYECKHE

ACTEKTHI EPHON SHEPTETUKH

7.3.8

DnemeHTapHble  yactuipbl.  OTKpbITHE
o3uTpOHaA. (DYH,Z[aMeHTaHBHLIC

B3aUMOJICUCTBHU

7.3.9

TexHuueckue yCTpOMCTBA:  JO3UMETP,
Kamepa BunbcoHa, siaepHBId peakTop,

aToMHast bomOa

7.3.10

IIpaktuyeckne pabotel. HMccienoanue
TPEKOB YaCTHIL (mo TOTOBBIM

¢dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3qHoro neba. Co3Be3nus, spKue

3BE3.IBI, IJIAHETHI, UX BUAUMOE IBIIKEHUE

8.2

Conneunass cucrema. IlnaHeTsl 3eMHON
prHHLI. HHaHCTLI-F HUT'AaHTHhI nu ux
CHYTHI/IKI/I, KapJ'II/IKOBI)Ie TIJIAHCTHEI. Mamﬂe

tena CoJTHEUHOH CHCTEMBI

8.3

Connue, d¢orochepa u  armocdepa.

CoHeuHas akTHBHOCTD

8.4

WcTtounuk sneprun ConHua u 3B€371

8.5

3BE31bI, MX OCHOBHBIE XAPAKTEPUCTHKHU:
Macca, CBETUMOCTb, PaJinyc, TEMIIeparypa,
170:¢ B3aUMOCBSI3b. Juarpamma
«CTICKTPAJILHBIA  KJIacC — CBETHMOCTBHY.
3BE3MBI TVIABHOM  MOCIEAOBATCIHHOCTH.

3aBHCUMOCTh «Macca — CBETHUMOCThY JJIA




3BE3]] TTIABHOM ITOCICA0BATCIIEHOCTH

Baytpennee CTpOEHUE 3BE3N.
CoBpemeHHbBIE IIPEACTaBIICHUS 0
MPOUCXO0XkIEHNH U 3Boronuy CoHIa U 3BE31.

OTallbl KU3HU 3BE3]

8.7

Muneunbii Ilyte — Hama [anakTtuka.
CnupansHass  cTpyktypa [ amakTukw,
pacnpeneneHue 3BE31, Ta3a W TBUIH.
[Tonoxxenue wu nBwxkenne ConHua B
lamaktuke. Ilmockas wu chepuueckas

noAcucTeMBI [ alakTUKu

8.8

Tuner ranaktuk. PaguorajakThka H

KBa3apbl. YEpHBIE ABIPHI B sIpax ralakTHK

8.9

Bcenennas. Pacmmpenue BceneHHOM.
3akon XaO6ma. Pas0Oeranne rajgakTHK.
Bo3pact u pagmyc Bcenennoii, teopus
bosbmioro B3peiBa. Mogens «ropsuei

Bcenennoi». PennkroBoe nzinydeHue

8.10

Macmirabnass  ctpyktypa  BceneHHoil.
Mertaranaktuka. Hepeménnsle npobiaembl

aACTPOHOMHHU




