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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢us3uke 0a30BOro YpOBHS Ha YPOBHE CpEIHEro OOILero
oOpa3oBaHus pa3pab0oTaHa Ha OCHOBE IOJOKEHUH U TpeOOBAHUN K pe3yibTaTaM
OCBOCHHSI OCHOBHOHM 00pa3oBaTeiIbHOM MporpaMmsl, npenactaBieHHbIX B OI'OC
COO, a Takxe ¢ yu€roM (enepanbHO paboyell NporpaMMmbl BOCIUTAHUSA U
KOHLEMUMK TpenojaBanus yuyeOHoro npeamera «Pusuka» B 00pa3zoBaTeIbHBIX
Oopra"usanusax Poccuniickon denepanun, peanu3yommux OCHOBHBIE
oOpa3oBarenbHbIE MPOTPAMMBI.

Conepxanue mnporpaMMmbl MO (U3MKE HaNpaBieHO Ha (QopMUpOBaHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcs 10—11 kinaccoB npu 00yyeHun
X (u3nKe Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-IEATEIbHOCTHOIO MOJAXO0/A.
[Tporpamma no ¢pusmke coorBercTByeT TpedoBanusm OI'OC COO k mmaHupyeMbIM
JMYHOCTHBIM, MPEMETHBIM U METANpPEIMETHBIM pe3yjIbTaTaM OOyYEHHUs], a TAKKe
YUYUTHIBAET HEOOXOJUMOCTh peald3allii MEXIPEIMETHbIX CBsA3el (U3UKU C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMU NpeaMeTaMu. B Hell onpenenstoTcss OCHOBHbIE
Heny u3ydeHus GU3NKM Ha YPOBHE CPEAHETo O0IIero 00pa30BaHus, IJIaHUPYEMbIe
pe3ysibTaThl  OCBOGHMSI Kypca (U3MKH: JIMYHOCTHBIC, METalpeIMETHBHIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3uke BKIIOYAET:

e IUIAHMpPYEMBIE pe3yJbTaThl OCBOECHUA Kypca (pu3uku Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIBTATHI 10 F0JIaM 00YUYEHUS;

* cozaepxaHue yueOHoro npeamera «dusmkay mno rogam oO0ydeHuUs.

®duzrka kKak Hayka O HauOoisiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KayecTBe y4eOHOIo IMpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHUM 00 okpy:xaromiemM mupe. LIKoapHBIN Kypc GU3HKK — CUCTEMOOOPa3yOINI
JUI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB U SIBJIICHHWM, HM3y4aeMbIX XHMHEH, OHOJOTHEH,
dbuszudeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKMX 3HAHUW  ONpejAessseT  XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTHM B c(pepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJIYYEHHUS] HOBBIX MATEPHAJIOB C 33JaHHBIMU CBOMCTBaMHM M Apyrux. M3ydenue
(bu3HKK BHOCUT OCHOBHOM BKJIa/l B GOPMHUPOBAHUE €CTECTBEHHO-HAYYHON KapTUHBI
Mupa oOydvarouuxcs, B (OpMUpPOBaHME yMEHUN MPUMEHSATh HAYYHBIM METOJ
NO3HAHUS MIPHU BBINOJHEHUU UMHU YUYE€OHBIX UCCIIEA0BAHMM.

B ocHOBY Kypca ¢pu3nuku 1y1st ypOBHS CpETHET0 O0IIET0 00pa30BaHUs MOJI0KEH
PN UAEH, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK MPUHLIUIIBI €70 TOCTPOEHUS.

Hoess yenocmnocmu. B COOTBETCTBUM € HEM KypcC SBIISIETCS JIOTMUECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3/iejoB (PU3MKH, BKIIOYAET KakK
BOIIPOCHI KJJACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HUKHU.



Hoes cenepanuszayuu. B cOOTBETCTBMM € HEW MaTepual Kypca (pusuku
o0bequHEH BOKpPYr ¢u3nueckux Teopuil. Benmymmm B Kypce sBIsieTcs
dbopMupoBaHrE MPEICTABICHUA O CTPYKTYpPHBIX YPOBHSIX MAaTE€pHH, BEIIECTBE U
noJe.

Hoes cymanumapusayuu. EE peanuzauus mOpeanojiaraeT HUCHOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBSI3M Pa3BUTHUS
(GU3MKH ¢ pa3BUTHEM OOIIECTBA, & TAKXKE C MUPOBO33PECHUYCCKIMHE, HPABCTBCHHBIMU
Y DKOJIOTMYECKUMU ITpoOIeMamMu.

Hoes npuknaonoii nanpaenennocmu. Kype pu3nku npeanongaraet 3HakOMCTBO
C IIUPOKUM KPYTrOM TEXHMUYECKUX U TEXHOJIOTMYECKUX IMPHIOKEHUH U3yUYEHHBIX
TEOpU U 3aKOHOB.

Hoes sxonocusayuu peanu3yercs TOCPEACTBOM BBEACHHS DIIEMEHTOB
CONIEp’KaHus, TMOCBSMIEHHBIX JKOJOTUYECKUM TMpoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PA3BUTHEM TEXHUKH M TEXHOJIOTHM, a TakXke 00CYXKIEHUs
po6JieM palvoOHAIILHOTO MPUPOIOTIONIb30BAHMS U HKOJIOTMYECKOI 0€30MacHOCTH.

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

CucTeMHO-eSTEIbHOCTHBIN TOIX0A B Kypce (U3WKH peau3yeTcsl Mpex/e
BCEro 3a CYET OpPraHM3alUU SKCIEPUMEHTAIBHON AEeSITeTbHOCTH O0YyYaOUIUXCA.
Jl11s 6a30BOT0 YpOBHS Kypca (PU3UKH — 3TO HCTIONIb30BAHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OPaTOPHBIX pabOT, KOTOPHIE B TPOrpaMMe
no (usuke 0O0bEIMHEHBI B OOIIMIA CIMUCOK YUYEHHYECKHX MPAKTHYECKUX padoT.
Brigenenne B yKka3aHHOM TepedyHe J1abopaTOpHBIX padoT, MPOBOAUMBIX IS
KOHTPOJIA Y OLIEHKH, OCYIIECTBIIACTCS yUYaCTHUKAMU 00pa30BaTEeILHOTO IMpoliecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHAIIeHWs kaOuHera (usuku. [lpu
3TOM O0ECIEeYMBAETCs OBJaJCHUE OOyYarolIMMHUCS YMEHUSMU HPOBOJUTH
KOCBEHHbIE HM3MEPEHUSs, MCCIEJOBaHUSI 3aBUCUMOCTEH (U3MUECKUX BEIUYUH U
TIOCTAHOBKY OITBITOB TIO MTPOBEPKE MPEITI0KEHHBIX TUITOTE3.

Bonbuioe BHIMaHME yAeTSETCS PEHICHUIO PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Ipu 3TOM A1 pacu€THBIX 3a]1a4 MPUOPUTETOM SBIIAIOTCS 3aJa4u C SBHO 3aJaHHOU
bu3nueckoil MOJENblo, 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
0oOBsICHEHHE MpPOTEeKaHUus (U3NYECKUX SBICHUH M TPOILECCOB B OKpYKArOIIEH
KU3HH, TpeOytonue BhIOOpa (U3MYECKON MOJENH ISl CUTyallud MPaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.



B cootBerctum ¢ tpedoanusimu I'OC COO k maTepralbHO-TEXHUYECKOMY
o0ecrieueHno yuyeOHOro mpoiiecca 0a30BbIii YpOBEHb Kypca (DM3UMKH Ha ypOBHE
cpeaHero o0Omero o0pa3oBaHUsl JOJKEH H3Yy4yaTbCsl B YCIOBUSX MPEAMETHOIO
KaOnHeTa (PU3MKU WIM B YCIOBUAX HHTETPHUPOBAHHOIO KaOHMHETa MPEIMETOB
€CTECTBEHHO-HAYYHOI0 IMKiIa. B kaOuHeTe (U3MKH JOJDKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpyJIOBaHUE JUIsl BBIMOJHEHHUS YKAa3aHHBIX B MpOrpaMme II0
(bU3HKe YUCHUYECKHUX MTPAKTUICCKUX PabOT M IEMOHCTPAIIMOHHOE 000pYI0BaHHE.

JleMoHcTpaniuoHHOe  00opy/0oBaHue (HOPMUPYETCS B COOTBETCTBUU C
OPUHITUTIOM MUHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
NEPEUUCIEHHBIX B MporpaMMe 10 (PU3MKE KIIIOYEBBIX JAEMOHCTpAlUNA s
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW M  MPOIECCOB, HOMIUPUYECKUX U
(GyHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX MIPUMCHCHHM.

JlabopatopHoe 0O0OpyJOBaHHE [JIi YYEHUYECKUX MPAKTHUUECKUX padoT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUICKTOB M OOEcTednBacTCsl B pacuére
OJIHOTO KOMILJIEKTa Ha JABYyX oOydJaromuxcs. TeMaThudeckre KOMILUIEKThHI
7a00paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITH MOCTPOCHBI HA KOMILJIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTENBHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOPHUHi.

OCHOBHBIMU TIEJISIMU U3y4eHHS (PU3UKHU B 00111eM 00pa30BAHUH SIBIISIIOTCS

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

e pPa3BUTHEC MPENICTABICHUN O HAYYHOM METOJIC TIO3HAHUS B (DOPMUPOBAHHE
UCCJIeIOBATEILCKOTO OTHOIICHUS K OKPYXKAIOIUM SIBIICHUSM;

e (dopMHpOBaHKUE HAYYHOTO MUPOBO33PEHUS KaK Pe3yJIbTaTa U3y4eHHs] OCHOB
CTpPOCHHUS MaTepuu U QyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (GopMHpOBaHHEC YMEHUH OOBICHATH SBICHUS C HCIOJIH30BAHUEM
bu3HYecKrX 3HAHUHN ¥ HAYYHBIX JJOKA3aTEIbCTB;

e (dopMHpOBaHUE TPEACTABICHUN O poiu (DU3UKU ISl Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTrmkeHne 3THX Ienei 00ecrednBaeTCsl pelIeHneM CIeIyIONNX 3a1ad B

nporecce u3ydeHus Kypca GU3NKN Ha ypPOBHE CPEAHETo 001ero oopa3oBaHus:

e TPHOOPETEHHE CUCTEMBI 3HAHUM 00 00INX (PU3NIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHsX, BKJIIOYAs MEXaHUKY, MOJIEKYJIApHYIO (U3uKy,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HMKY M 3JIEMEHTBI aCTPOPU3HKHY;

e (GOpMHpOBaHHEC YMEHUH TPUMEHITh TEOPETHYCCKUE 3HAHUA IS
0OBsCHEHHS] (PU3NYECKUX SBICHUW B TIPUPOAE H IS TPHHITHS
IIPAKTUYECKUX PELICHUM B IIOBCEIHEBHOW KU3HU;



e OCBOCHHME CIOCOOOB pEIICHHS pa3IMYHBIX 3a/Jad C SBHO 3aJaHHOU
dbu3znyeckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbHOE
co3gaHue GU3NUECKO MOJIENH, aJIEKBAaTHOW YCIOBUSIM 3aauH;

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

e OBJIQJICHHE METOJaMH CaMOCTOSITEIBHOTO TUIAHUPOBAHUS M TMPOBEICHUS
(bU3NYEeCKUX SKCIEPUMEHTOB, aHAIM3a W HMHTEPIpETaruu WHGOpMAIIIH,
OTIpeieNICHUs TOCTOBEPHOCTHU MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JAHHE YCJIOBUU JJISI PA3BUTHUSI YMEHUU MPOECKTHO-UCCIEN0BATEIBCKOM,
TBOPUYECKOU NIEATETLHOCTH.

Ha usyuenune ¢usuku (6a30Bblil ypOBEHb) Ha YPOBHE CpPEIHEro OOLIETro
obOpazoBanust otBoguTcsa 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEZIEIIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o ¢GuU3NKE TEpeueHb JTa0OpaTOPHBIX U
MPAKTUYECKUX pabOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JElaeT BbIOOP
IPOBEICHUS JTA0OPATOPHBIX PabOT M OMBITOB € YYETOM WHIAWBHUAYATbHBIX
0COOEHHOCTEH 00yYJarOIIMXCS.



COJEPXKXAHUME OBYUYEHUA
10 KITACC

Paznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUA

®usnka — Hayka o mpupone. HayuyHble METOABI NMO3HAHUS OKPYKAKOLIETO
Mmupa. Poiib 3kcriepuMeHTa v TEOPUH B MPOLECCE TO3HAHUS IPUPOABL. DKCIIEPUMEHT
B (husuke.

MopenupoBanue (pu3MyecKux SBJICHUM M TpolieccoB. HayuHble THIOTE3BI.
®duznyeckue 3aKOHbI U TeOpUH. ['paHuIIbl TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHSI.

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

Jlemoncmpayuu

AHanoroBple W UHUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABukeHUE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcuéra. Tpaekropusi.

[Tepemenienue, cKOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTh) U
YCKOpPEHHE MaTepHalIbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMBbI KOOpPJIMHAT.
CiioxeHne nepeMenieHui 1 CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsMOJIMHEHOe nBrkeHue. ['paduku
3aBUCUMOCTH  KOOPJAHMHAT, CKOPOCTH, YCKOPEHUs, IYTH M HEpPEeMEUICHUs
MaTepHaIbHOW TOUYKH OT BPEMEHHU.

CBoOosiHOE TIafieHue. Y CKOpeHue CBOOOHOTO MaIeHHUS.

Kpusonunennoe npmxenue. /[BmxkeHne MmaTepuanbHON TOYKH IO OKPYKHOCTH
C MOCTOSIHHOM M0 MOJYJIKO CKOPOCTBIO. YTJIOBas CKOpPOCTb, JUHEHHAsI CKOPOCTb.
[lepuon u yactora obpanieHus. LleHTpocTpeMuTeNIbHOE YCKOPEHHE.

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

Jlemoncmpayuu

Mogenbs cucteMbl OTCYETA, WILTFOCTPALUs KUHEMATHUYECKUX XapaKTEPUCTHUK
JBHKCHUSL.

[IpeoOpazoBanue IBUKEHUI C UCTIOJIB30BAHUEM ITPOCTHIX MEXAHU3MOB.

[TageHue Ten B BO3AYXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmronenne ABmkeHus Tena, OPOIIEHHOrO MOJA YIJIOM K TOPHU3OHTY H
TOPU30HTANBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaACHUSI.

Hanpasnenue ckopocTy pu ABUKEHHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padbomul

N3yyeHne HEPaBHOMEPHOTO JIBUKEHHS C LEIBIO ONPEACIEHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanne COOTHOLICHHS MEXKIYy NyTAMH, MPOMJECHHBIMU TEJIOM 3a
MOCJICIOBATEIbHBIC PABHBIE MPOMEXKYTKM BPEMEHU TIPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3ydenune nBUKEHUS IAPHUKA B BA3KOMN KUIAKOCTH.

N3yuenune aBuxeHus Tena, OPOMICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuaiun  otHocutenbHOoCcTH  ['anmmnes.  Ilepselii  3akoH  Hbrorona.
NuepunanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoil 3akon HeroToHa
JUIs MaTepUaIbHON TOUKU. Tperuit 3akoH HproTOHA 1711 MaTEpUaIbHbIX TOYEK.

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

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

Tpenue. Buasl Tpenus (mokosi, CKonbxkeHus, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOIBKEHHUS U cuiia TpeHus nokos. KoadduimenT tpenus.
Cuna conpoTUBIICHUSA NPU ABUKEHUU Te€Ja B )KUJKOCTH WJIU Ta3e.

[locTynarenbHOE U BpalllaTeIbHOE IBMXKEHHE a0COIIOTHO TBEPOTO Tela.

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

TexHuyeckre yCTpPOMCTBA M MNPAKTUUYECKOE NPUMEHEHUE: MOAIIMITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBnenne nHepuUM.

CpaBHeHHE Macc B3aUMOAEHCTBYIOIIUX TEJL.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CroxeHune cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehopmaIuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U MMAICHUU.

CpaBHEHUE CHII TPEHUS MMOKOS, KAUYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Nzyuenune aBuxeHus: Opycka 1o HakJIOHHOM MIIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYXUHE U
pEe3MHOBOM 00pasiie, OT X AehopMaliii.

HccnenoBanne yclOBHM PaBHOBECHS TBEPAOTO TENA, HUMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmmnynsc MarepuanbHOM TOYKM (TeNa), CHUCTEMbl MaTe€pUAIbHBIX TOYEK.
Nmnynbe cuiibl 1 M3MEHEHHWE HMITYJIbCa TeJla. 3aKOH COXPAHEHMS MMITYJIbCA.
PeakTuBHOE NBHXKEHHE.

Pabora cusnbl. MOIIHOCTH CUIIBL.

Kunernueckass sHeprus MarepuaibHOM To4ykd. Teopema 00 H3MEHEHUU
KMHETUYECKOU SHEPTUU.

[TorennumanbHas SHEprusl. [TorennumanbHas SHEprus YIPYyTO
nedopMupoBaHHOU NpykuHBL. [loTeHIIManbHas SHEPTHS Tesia BOJIW3U MOBEPXHOCTH
3eMIIH.

[loreHunanbHple W HENOTCHUUAIBHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTEHIMAIBHBIX CHJI C ©3MEHEHUEM MEXaHUYECKOW IHEPTUH CUCTEMBI TEN. 3aKOH
COXpaHEHHSI MEXaHUYECKON IHEPTUMU.

Ynpyrue u Heynpyrue CTOIKHOBEHHUS.

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

Jlemoncmpayuu

3aKOH COXpAHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexoa moTeHIMATBHON YHEPTUN B KHHETHYECKYIO M 0OOPaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonul

N3yueHnre abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHUEM MEXAHMYECKOW DHEPTUr
TeJla Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KI'yTa.

Paszpnes 3. MosekyasipHas (pu3uka 1 TEPpMOAUHAMHUKA
Tema 1. Ocro6bt MONEKYNAPHO-KUHEMUUECKOT meopul
OCHOBHBIE TTOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHM U MX ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. uddysus. Xapakrep IBHXKEHHUS U
B3aWMOJICMCTBUSL YaCTUI] BElIECTBA. MoJAenu CTPOCHUS Ta30B, XKUJKOCTEU H
TBEPJIBIX TEN U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pa3mepsl MoJiekyJ. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

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



Mopens  upeanpHoro raza. (OCHOBHOE  YpPaBHEHHE  MOJIEKYJISIPHO-
KMHETHUYECKOW TEOpHM HACaIbHOro rasza. AOCONIOTHash TeMIiiepaTypa Kak Mepa
CpeaHEN KWHETHMYECKOM DSHEPrMU TEIUIOBOTO JBWXKEHMsA dvacTull rasa. [llkama
temneparyp KensBuna. ['a3oBbie 3akoHBI. YpaBHeHue MenaeneeBa—Kianenpona.
3akoH [lanbToHa. M30mpouecchl B MACANbHOM Ta3e C NOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencraBieHrne H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHu4yeckrue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHHME BElIeCTBa, (oTorpaduu
MOJIEKYJ OPraHUYECKUX COECTUHEHUM.

OmnbIThl 10 TP PY3UN KUAKOCTEN U razoB.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbIThI, JIOKa3bIBAIOIINE CYIIECTBOBAHHE MEXKMOJIEKYJIISIPHOTO
B3aUMOJECUCTBUSL.

Mopens, HIuTFoCTpUpyonas Mpupoay JaBICHHUS ra3a Ha CTEHKU COCYya.

OneITEl, WUTIOCTPUPYIOIIME YPAaBHEHHWE COCTOSIHMS MJIECAJIBHOIO Tasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

Onpenenenne Maccel BO3QyXa B KJIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHHMU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPATypPbl BO3yXa B HEW.

HccnenoBanne 3aBUCUMOCTH MEXIy ITapaMeTpaMU COCTOSHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoanHaMuueckass cucreMa. BHYTpeHHSS dHEpPrus TEPMOIMHAMUYECKOU
CUCTEMBI U cIoco0b!I €€ n3meHeHus. KonuuecTBo TemnoTsl U pabota. BHyTpeHHsis
DHEpPrus  OJAHOATOMHOIO  HJEalbHOro  rasa. Buasl  Temulonepenavu:
TEIJIONPOBOJIHOCTh, KOHBEKIIUS, U3Jy4YeHHUE. Y IeJbHAS TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEITIOTH NpH TEIIONEepeaaye.

[lonsiTue 00 aauabatHoM mporecce. llepBblid 3aKOH TEPMOJAMHAMHUKH.
[IpumeHenne mepBOro 3akoHa TEPMOAMHAMUKHM K u3ompoueccam. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Btopoii 3akon TepmoamHaMuky. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TeroBble  MamuHbl.  [IpuHIMOBI ~ AE€WCTBUS — TEIUIOBBIX  MAlIUH.
[Ipeobpa3oBanus SHEPruu B TEIUIOBBIX MamuHaX. KoadduiueHT mone3Horo
nericTBusl TeruioBord MamuHbl. [lukin KapHo um ero kodpduumMeHT moie3HOro
NEUCTBHUA. DKOJIOTHUECKHE 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 JIEWCTBHEM CXATOTO BO3/yXa, HarpeBaHue >Qupa B
JaTYHHOU TpyOKe MmyTEM TpeHHusl (BUIECOAEMOHCTPALINS).

N3MeHeHne BHyTpeHHEH SHEPruu (TeMIiepaTyphl) Tea Ipu Terlonepeaaye.

OnbIT 0 a1nabaTHOMY PaCIIMPEHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATElsl BHYTPEHHETO CTOpPaHus, pEaKTUBHOTO
JBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonul

N3mepenue yaenpHONU TENI0EMKOCTH.

Tema 3. Aepecammnsvie cocmoanusa eeuwyecmea. Dazoevie nepexoovt

[TapooGpa3oBanue u koHaeHcanus. Mcmapenne u kumnenue. AOCOTIOTHAS U
OTHOCHUTEJIbHAsA BIIAXHOCTh BO3ayxa. HacelmieHHbI map. YaenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIICHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrannuyeckue u amopduble Tena. AHU30TPONHMS CBOMCTB
kpuctamioB. Kuakue kpuctawibl. CoBpeMeHHble MaTtepuanbl. [lnaBnenuwe wu
KpUCTayu3aIus. Y aeibHas TerioTa miasienus. Cyomumarus.

VYpaBHeHue TerioBoro dajgaHca.

TexHu4yeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KaJTIOPUMETP, TEXHOJIOTHUHU MOJYyUYEHHUS COBPEMEHHBIX MaTEpHUaJOB, B
TOM YHUCJIE HAHOMATEpPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiICTBA HACBHILLICHHBIX MTAPOB.

Kunenue rnpu nmoHW>KEHHOM JIaBJICHUH.

CnocoObl n3MEepeHus BIaKHOCTH.

HaGnronenue HarpeBanust  MiaBJIeHUS KPUCTAJUTMUECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Paznen 4. JDjaeKTpoaMHAMMKA
Tema 1. Inekmpocmamuxa
DJIEeKTpU3aLUS TEI. DIEKTPUUECKU 3apsi. J[Ba BUIa 2JIIEKTPUUECKHUX 3aPs/I0B.
[IpoBOgHUKHN,  JUAJAEKTPUKA W MOJYNPOBOJHHUKU. 3aKOH  COXPaHEHUs
IIEKTPUYECKOTO 3apsi/ia.
BzaumopeiictBue 3apsaaoB. 3akoH KysioHa. TodedHbIN 2JIEKTPUUECKUAN 3apsil.
OnekTpuueckoe mnoae. Hanpsok€HHOCTe  anekTpuueckoro mnofs.  [IpuHnun



CYIIEPIIO3ULINMN DJIEKTPUUECKUX TOJIeH. JIMHMKM HanpsKEHHOCTH JJIEKTPUYECKOIO
OJISL.

Paborta cun anextpocratrudeckoro nojs. [lorennuan. Pa3HOCTh NOTEHITMATIOB.
[IpoBOIHMKM W JUBIEKTPUKU B BJIECKTPOCTATHUUECKOM mMoiie. Juanexrpuueckas
MIPOHULIAEMOCTb.

DnekTpoéMKkocTb. KoHaeHncarop. DIeKTpoEMKOCTh MIIOCKOTO KOHIAEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHCATopa.

TexHuueckrue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DJEKTPOCTATHUECKasl 3allluTa, 3a3e€MJICHHE JIIEKTPOIPUOOPOB,
KOHJICHCATOP, KOMUPOBAJIbHBIN allapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U NPUHIUII IEUCTBUSA DJIEKTPOMETPA.

B3auMopelicTBrE HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHUKM B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAs 3aLIUTA.

JIMAIIEKTPUKY B SJIEKTPOCTATUYECKOM TIOJIE.

3aBACHUMOCTBb  DJIEKTPOEMKOCTH INIOCKOrO0 KOHAEHCAaTopa OT IUIOIIAIH
IJIACTHH, PACCTOSHUS MEXKAY HUMHU U IUAIEKTPUIECKOW NPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3mepenne 3neKTpOEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JIIEKTPUYECKOrO TOKA.
Uctounuku Toka. Cuna Toka. [locTOsIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTka LEeTu.

DJIEKTPUYECKOE COINPOTUBIICHHE. Y IEIBbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaIeNbHOE, CMEIIIAHHOE COETMHEHUE IPOBOJHUKOB.

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

DIIEKTPOJABHKYIIAsl CHJIa U BHYTPEHHEE COMPOTUBIICHUE HMCTOYHUKA TOKA.
3akoH Oma 111 OTHOM (3aMKHYTOM) 3JIeKTpUuyecKoi nenu. KopoTkoe 3aMbIKaHuE.

DJIEKTpOHHAasT  MPOBOAUMOCTh  TBEPHABIX  METAUIOB.  3aBUCHUMOCTD
CONPOTHUBJIEHUSI METAILIOB OT TeMIIepaTypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUUECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynipoBOIHUKH. CoOcTBeHHas " MIpUMECHAas MPOBOJIMMOCTb
oJIynpoBOgHUKOB. CBOMCTBaA p—n-niepexoa. [TomynmpoBogHUKOBBIE TPHUOOPHI.

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



DJIEKTpUYECKU TOK B razax. CaMOCTOSTEIbHBIA M HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA AUOI,
TEPMUCTOPHI ¥ POTOPEIUCTOPHI, MOTYTPOBOAHUKOBBIN U0/, TaTbBaHUKA.

Jlemoncmpayuu

N3MmepeHue cuiibl TOKa U HAMPSHKEHUS.

3aBUCUMOCTh COINPOTUBIICHUS [WIMHAPUYECKUX MNPOBOJHUKOB OT JJIUHBI,
IJIOIA/IN TTOTIEPEYHOT0 CEUYEHUsS U MaTepuaa.

CmenianHoe COeIMHEHNE MPOBOJHUKOB.

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

3aBUCUMOCTh COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoil pa3psa U IpOBOAUMOCTh BO3/1yXa.

OIHOCTOPOHHSIS TPOBOAUMOCTD JUOA.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydenune cMEmaHHOro COEINHEHUS PEZUCTOPOB.

N3MepeHne 351eKTpOABUKYIIEH CUIIbI UCTOYHMKA TOKA M €ro BHYTPEHHETO
CONIPOTHUBJICHUSI.

Habnronenue anextposusa.

MexnpeaMeTHble CBSI3H

Nzyuenune xypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce oCymIecTBISETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMM MaTeMaTHKH,
OHMOJI0TUH, XUMHH, Teorpaduu U TEXHOJIOTHUU.

Meorcnpeomemnvie nonsmusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4YHBIA (akT, rumore3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopus, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUE CUCTEMbl ypaBHEHMM, JMHEWHas (QYHKIHA,
napabona, runepbosia, Ux rpauKku 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 KUBOUM mpupoje, nuddysus, ocMoc,
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,



AIEKTPUYECKUE  CBOMCTBA  METAJIOB,  AJEKTPOJUTHUYECKAS  JMCCOLIMAIUA,
raJibBaHUKA.

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

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIUIMHUKHA, HCMOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JApPYTHE), JBUraTelIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, ObITOBOM XOJIOJUILHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIyYEHUsS] COBPEMEHHBIX MAaTEpHUaJIOB, B TOM YKCJIE HaHOMATEPHUAJIOB, U
HAHOTEXHOJIOTHH, DJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE BJIEKTPONPHUOOPOB,
KCEPOKC, CTPYUHBI MIPUHTED, AIEKTPOHArpPEBATEIbHbBIC pUOOPHI,
AIEKTPOOCBETUTEBbHBIE MPUOOPHI, raJbBAHUKA.

11 KITACC

Pa3znen 4. JiaekTpoauHaAMMKA

Tema 3. Mazcnummnoe none. IneKmpomacHUMHAA UHOYKUUS

ITocTostnHBIE MarHuThl. B3anMoaeicTBue NOCTOSHHBIX MArHUTOB. MaranuTHoe
nojie. Bektop MarHuTHOM MHAYKUMU. [[pUHIUIT CynIeprIO3UIIMA MarHUTHBIX MOJIEH.
Jluaum MarHuTHOM uWHAYyKUMU. KapThHa JHMHUKA MAarHUTHOW HHAYKIHUHU TIOJIS
MMOCTOSIHHBIX MarHUuTOB.

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

Cuna Amnepa, €€ MO1yJib U HaIlPaBJICHUE.

Cuna Jlopeniia, e€ MOy/Ib U HampaBiieHUE. J[BUKEHHUE 3apsSKEHHON YaCTUIIBI
B OJTHOPOJTHOM MarHuTHOM IMoje. Pa6oTa cuisl Jlopenna.

SIBneHne 3NEKTPOMArHUTHOM WHAYKUMHU. [IOTOK BekTOpa MAarHUTHOM
WHIYKIWAHA. OJIEKTPOABIKYILAS CHJIA HWHAYKUHAH. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykuuu @apanes.

BuxpeBoe nanexktpuueckoe Tmosie. ODIEKTPOJBIXKYILIAs Cula HHIYKIUU B
MIPOBOJHUKE, IBMKYILIEMCS 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 3JIEMEHTapPHBIX
YaCTUIl, THIYKIIUOHHAS I€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE NEKTPOHHOI'O IyYKa MAarHUTHBIM TOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJISL.

B3aumopeiicTBre 1ByX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

Henctue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHUE AEKTPOMArHUTHON MHIYKIIUU.

IIpaBuio Jlenna.

3aBUCUMOCTb 3JIEKTPOJIBUKYILIEH CHIJIBI MHAYKUIHUH OT CKOPOCTH M3MEHEHUS
MarHuTHOIrO MOTOKA.

SIBrieHUE CAaMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbomul

N3yyeHne MarHuTHOTO MOJIs KaTYIIKU C TOKOM.

HccnenoBanue nelcTBUsI HOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHIYKIIHUH.

Pasnen 5. KosieOanus u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMACHUMHbIE KONE€0AHUSA

KonebarensHast  cucrtema. CBoOOHBIE  MEXaHUYECKHE  KOJIEOAHUS.
IMapmonnyeckue konedanus. Ilepuoa, wacrtora, ammumryga v (aza KoneOaHUM.
[IpyxxuHHBI MaATHUK. MaTeMaTU4eCKUN MaATHUK. Y PAaBHEHUE TAPMOHUYECKUX
kosneb6anwuii. [IpeBpareHue sHepruu Npyu rapMOHUYECKUX KOJICOaHUSIX.

Koneb6arenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KoJieOaHUSI B
UJCAIbHOM KOJI€OATeIbHOM KOHTYpe. AHAJIOTHS MEXAYy MEXaHUYeCKUMU U
AJIEKTPOMATrHUTHBIMU KoJieOaHusiMU. Dopmyna TomcoHa. 3akOH COXpaHEHUs
SHEPrHH B UJCAIBHOM KO0JIeOaTeIbHOM KOHTYDE.

[IpeacraBnenue o 3aTyxaromux KoneOaHusx. BolHyXIeHHbIE MEXaHUYECKUE
konebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMAarHUTHBIE KOJeOaHuUs.

[lepemennpiii  TOK. CUHYCOMAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKa. AMIUIMTYJHOE W JACHCTBYIOIIEE 3HAYEHHE CHJIbI TOKa U
HaIPSKEHHUS.

Tpancpopmarop. [IpousBoacTBo, nepegadya U NOTpeOICHUE IEKTPUUECKON
SHEPruu. DKOJIOTMUECKUE PUCKHU TNPHU MPOU3BOJACTBE AeKTposHepruu. KynpTypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B MIOBCETHEBHON KU3HU.

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

Jlemoncmpayuu

HccnenoBanre mnapamMeTpoB KoJjieOaTeTbHOW CHUCTEMBI (TIPY>KUHHBIA WM
MaTeMaTUYECKUI MasTHHK).



Habmronenue 3aryxarommx KojieOaHHi.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmtonenue pezonanca.

CB0OOOAHBIE AIEKTPOMATrHUTHBIE KOJIEOAHUS.

OcuminorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUS OT BPEMEHU) IS
AIEKTPOMATHUTHBIX KOJIeOaHUH.

Pe3oHanc mnpu mocnenoBaTEIbHOM COCIUHEHUM PE3UCTOpa, KaTyUIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPAa.

Mopens TMHUY NEKTPONEPENAYH.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

HccnenoBanue 3aBUCUMOCTH TIEPHOJAa MaJbIX KoJieOaHUM rpy3a HA HUTU OT
JUTMHBI HUTH U MACCHhI Tpy3a.

HccnenoBanne nepeMeHHOT0 TOKa B LIETIH U3 MTOCIEIOBATEIBHO COSTUHEHHBIX
KOHJICHCATOpa, KaTylIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUNHbIE 6OJIHbL

MexaHnueckue BOJHBI, ycioBusi pacnpoctpaneHus. llepumon. Ckopoctsb
pacnpocTpaHeHHsi W JJMHA BOJHBL llomepeuHble W MOPOJOJIBHBIE BOJIHBL.
WNuTepdepentus u nudpaxiiys MEXaHUISCKUX BOJIH.

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

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOICTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpakK€HUE, MpeJIOMJICHHUE, MOoJsipu3anus, Tudpaxuus,
uaTepdeperus. CKOpocTh dJIEKTPOMArHUTHBIX BOJTH.

[ITkaya 37€KTPOMArHUTHBIX BOJH. [[prMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyuHUMIIBI PAIMOCBS3H U TENEBUACHUA. Paqnookaus.

DIJIEKTPOMATHUTHOE 3arpsi3HEHNUE OKPYKAIOIIEH CPEbI.

TexHnueckne yCTpOMCTBA M MNPAKTHYECKOE IPUMEHCHHUE: MY3bIKAJIbHbBIC
VHCTPYMEHTHI, YJIbTPa3ByKOBas JIMAarHOCTUKAa B TEXHUKE WM MEAULHUHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTEHHA, Tesedon, CBY-neys.

Jlemoncmpayuu

O6pazoBaHue U pacIpoOCTPaHEHUE MONIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Konebmromieecst Teo Kak UICTOYHUK 3BYKa.

HaGnronenue orpakeHus: U peTOMIICHHUS] MEXaHUYECKHUX BOJIH.

Habnronenue nuntepdepeHnu 1 audpakiiiu MEXaHU4eCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOntonenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOW M
YaCTOTOM KOJIeOaHMIA.



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

Tema 3. Onmuxa

l'eomerpuueckas ontuka. I[IpsMonnMHENWHOE pPacHpOCTpaHEHUWE CBETa B
oqHOpOaHOM cpene. JIyd cBera. TOYECUHBINM UCTOYHUK CBETA.

OTtpakenue cBera. 3aKoHbI OTpaxkeHus cBeta. [locTpoeHue n3o0paxkeHUi B
IIJIOCKOM 3€pKaje.

[Ipenominenue cBeTa. 3aKOHBI IPEJIOMIICHUSI CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenoviieus. llonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbI yroa MOJHOIO
BHYTPEHHETO OTPAKEHHS.

Hucnepcus ceeta. CiaoxHbIN cocTaB Oenoro cseta. LBer.

Cobuparomiye u paccerBaroye JuH3bl. ToHKas inH3a. DOKYCHOE pacCTOsTHUE
U ONTHYECKas CUiia TOHKOW JUH3bL. [locTpoenne n3o0paxkeHuii B COOMPAIOIINX U
pacceuBaromyX JUH3ax. @opmysa TOHKOM JUH3bI. Y BEJIUYEHUE, JaBAEMOE JINH30M.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONTHKHU.

BonnoBass ontuka. Wurepdepenuuss cBera. KorepeHTHbIE HMCTOYHUKHU.
VYcnoBusi HaOMIOACHUS MAaKCUMYMOB M MHUHHUMYMOB B HWHTEp(EpPECHIIMOHHOM
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hubpakuus cBera. [ludpakunonHas pemeéTka. YcCIoBUE HAOIIOIEHUS
[JIaBHBIX ~MAaKCUMyMOB IIpM NAJE€HUH MOHOXPOMAaTHYECKOrO CBETa Ha
TU(DPaKIIMOHHYIO PEIIETKY.

[Tonapuszanus caera.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHCHHUE: OYKH, JIyIIa,
doToamnmapat, TPOEKIIMOHHBINA ammapaT, MHKPOCKOIN, TEJEeCKOI, BOJOKOHHAsS
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssmMonvHEHOE pacpOCTPaHEHNE, OTPAKEHUE U TNPEJIIOMIICHHE CBETA.
OnTtuyeckue MpuOOPHI.

[TomHOE BHyTpeHHEE oTpaxkeHue. Mozens CBETOBOA.

NccnenoBanue cBOMCTB N300pakeHUM B JTMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

Habmonenue natepdepeHnnn ceera.

HaGnronenue nudpaxiuu ceera.

HaGnronenue nucnepcuu cBera.

[TomyyeHnue cnekTpa ¢ MOMOILBIO MPU3MBI.

[Tonyuyenue cnekTpa ¢ IOMOUIbIO JU(PAKIIMOHHON PEIIETKH.

Habnronenue nonsipuzannu cBeTa.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3MepeHune nokazaress NpeoMIIeHUs CTEKJIA.



UccnenoBanue cBOMCTB N300pakeHUH B JTMH3AX.
HabGnronenue aucnepcuu ceera.

Pa3znes 6. OcHOBBI CIeNIUAJIBLHONH TEOPUU OTHOCHUTEJIbHOCTH
['paHnbl TPUMEHUMOCTH KJIACCUYECKOM MeXaHUKH. [locTyaThl cienuanbHON
TEOPUU OTHOCUTEJIbHOCTH: UHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MPUHIIUIT OTHOCUTEIBHOCTH DWHIITENHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHUE BPEMEHU U COKpAIlCHUE
JUTHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIBI.

CBsI3p MacChl C SHEPrUEl U UMITYJIbCOM PEIATUBUCTCKON YaCTHIIbl. DHEPTU
ITOKOS.

Paznen 7. KBantoBasi pusnka

Tema 1. dnemenmovl KBAHMOBOU ONMUKU

®otonbl. opmyia [lnanka cBs3u sHEprun GOTOHA C €r0 YaCTOTON. DHEPrus
¥ UMITYJIbC (POTOHA.

OtkpeiTre U uccienoanue Gporodrpdexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
dbotodddexra. YpapHenue DiiHmTeHa 111 Gotodrddexra. «KpacHas rpanuiia»
dboTorddexra.

JlaBnenne cBera. OnpiTol 11, H. JIeGenera.

XHUMHUYECKOE JEUCTBUE CBETA.

Texnuueckue yCTpONCTBA U MPAKTHUECKOE NpPUMEHEHHE: (HOTOIIEMEHT,
doTomaTUMK, CoTHEUHAas Oarapes, CBETOANO/I.

Llemoncmpayuu

®oto3(pdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeMIHETo GhoTodddexTa.

CBeToauo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -HaCTHIL.
[Inanerapnas mopens aroma. Iloctynatel bopa. M3nmydeHwe W MOIUIOLIEHHE
(GOTOHOB MpU Mepexo/ie aToMa C OJHOIO YPOBHSI HEPrUM Ha Jpyroil. Bumbl
criekTpoB. CIEeKTp YpOBHEM SHEPruu aToMa BOJIOPO/IA.

BonnoBelie cBoiicTBa yactuu. Bonnsl ne bpoinsa. KopmnyckynsipHO-BOJIHOBOM
JTyaJu3M.

CHOHTaHHOE U BBIHYK/IEHHOE U3Ty4YECHHUE.

TexHuuecknue yCTPOMCTBA M NPAKTUYECKOE NIPUMEHEHHUE: CIIEKTPajbHbIN
aHanu3 (CIEeKTPOCKOIT), 1a3ep, KBAHTOBBINA KOMIIBIOTED.

Jlemoncmpayuu



Monens onbita Pezepdopna.

Ornpenenenue JIMHBI BOJIHBI Ja3epa.

Halnronenue tuHeyaThIX CIIEKTPOB U3ITyUYECHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Habmronenue nuHEHYaTOrO0 CriekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIIUE CJOKHOCTh CTPOECHMUS sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdopaa o onpeaeneHuio coctaBa paguoakTUBHOTO
wsnydenns.  CBoiictBa  anbda-, Oera-, ramma-usnydeHus.  BiusHue
PaaMOaKTUBHOCTU HA KUBBIE OPTAHU3MBI.

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

Anbsda-pacnan. ONEKTPOHHBIM W TO3UTPOHHBIN 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. [IpoOGraemMbl U MEPCHEKTUBBI
SIIEPHOM SHEPTeTUKU. DKOJIOTHUYECKUE ACTIEKTHI SIEPHON IHEPTETHKHU.

DneMeHTapHble YacTUIlbl. OTKPBITHE O3UTPOHA.

Metob1 HAOJIIOACHUS U PETUCTPAIIMU AJIEMEHTAPHBIX YaCTHII.

dyHmaamMeHTaabHbIe B3auMOJIeicTBUS. EAUHCTBO (pu3nueckoil KapTUHBI MUpA.

TexHuyeckue yCTpoWCTBa U NPAKTHYECKOE IIPUMEHEHHUE: TO3UMETP, Kamepa
Buiibcona, simepHbiit peakTop, aToMHas 6oM0a.

Jlemoncmpayuu

CuéTurK MOHUBHUPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padonul

UccnenoBanue TpekoB dacTuil (110 ToTOBBIM (hoTorpadusm).

Pa3znes 8. DiieMeHTBI ACTPOHOMUM U ACTPOGU3MKH

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

Bun 3Bé3gnoro Heba. Co3Be3nusi, sipkue 3BE3IbI, TUIAHETHI, WX BHUIAUMOE
JIBIDKCHHUE.

CoiniHeuHas cucrema.

Connne. ConHeuyHass akTHMBHOCTh. Mcrounuk sHepruum ConHila U 3BE3L.
3BE3/1bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kiacc —
CBETHUMOCTB». 3BE3/bl TIJIaBHOW MOCIEIOBATEIIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» I 3BE3] TJIABHOM IMOCJIEIOBATEILHOCTH. BHYTpEHHEE CTpOCHHUE



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

Muieunsiii [TyTte — nama T'anaktuka. [lonoxenune u aBuxkeHue CoyHUA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBaszapsl. UEpHBIE ABIPHI B sSApax
TaJaKTHK.

Bcenennas. Pacmiupenue Beenennoii. 3akon Xa060ma. Pazberanue raiakTuk.
Teopus bonpioro B3psiBa. PeIMKTOBOE U3IIyUYEHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMH.

Vyenuueckue nabnrooenus

HabitoieHus: HEBOOPYKEHHBIM IJ1a30M C HCIOJB30BAaHUEM KOMIIBIOTEPHBIX
NPWIOKEHUHN JJI1 ONpeeNeHus MOJOXKEHUsI HEOECHBIX 00bEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3us1 CEeBEpPHOro MOJIylIapus U IpKHUeE 3BE3/bI.

Ha6monenus B Teneckon Jlynsl, maner, Mneunoro Ilytu.

O06o0maromniee NOBTOPEHUE

Ponp ¢u3ukm M acTpOHOMMM B HKOHOMUYECKOM, TEXHOJIOIMUYECKOM,
COLIMAJIBHOM M 3TUYECKOH cepax NedaTebHOCTH YEJI0BEKa, pOJib U MECTO (PU3UKU
¥ aCTPOHOMHHU B COBPEMEHHOW HAyYHOW KapTHHE MUpPA, pOJib PU3NIECKON TeOpUn
B (JopMUpOBaHUY TIPEACTABICHHN O PU3NUECKON KaPTHHE MUPA, MECTO PU3UUECKON
KapTUHBl MHUpPa B OOIIEM psAOy COBPEMEHHBIX  €CTECTBEHHO-HAy4YHBIX
MPEICTABJIEHUI O IIPUPOJIE.

MexnpeaMeTHbie CBA3U

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyiuecTBisercs ¢
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3€H C KypcaMM MaTeMaTUKH,
Ouosoruu, XMMHUHU, reorpauu U TEXHOJIOTUU.

Meowcnpeomemnvle nonsimusi, CBSI3aHHbIE C HW3YYEHHEM METOJOB HAYy4YHOIO
NO3HAHUSA: SIBJIEHWE, HAay4HbId (akT, runores3a, (pu3smyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHNE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIh, U3MEPEHUE.

Mamemamuka: pelIeHHE CUCTEMBbl YPaBHEHUH, TPUIOHOMETPUUYECKHUE
(YHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKIMH HA OCU KOOPAWHAT, CIOKEHHE BEKTOPOB,
POU3BOJHBIC JJIEMEHTAPHBIX (YHKIUH, MNPU3HAKK TOA00US TPEYTrOJbHUKOB,
oTmpe/eNeHIe TIONIAIN IIIOCKUX GUTyp U 00bhEMa Tell.

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

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTypa TBEPIBIX
TeJI, MEXaHU3Mbl 00pa30BaHUS KPUCTATUINYECKON peIETKH, CIIEKTPaIbHbINA aHAIH3.



leoepaghus:  MarHuTHBIC TIOMIOCA 3E€MJIM, 3aJ€KH MarHUTHBIX PV,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJICKa3aHUE 3eMJIICTPSICCHUI.

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



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

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoOBHE CpEIHETO OOIIero
oOpazoBaHus (0a30BbIM YypPOBEHb) JOJKHO OOECHEUUTHh JTOCTUXKEHHUE CIIECIYIOIINX
JMYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIngyHOCTHBIE PE3yJIbTaThl OCBOCHUS y4eOHOTro npeaMera « Ou3nKa» AOJKHbI
OTpaXaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYaloOIUXCS PYKOBOJCTBOBATHCS
chopMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOCXKJCHUH, COOTBETCTBYIOIIHNX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
ONBITA U OMNbITA JIECITEIBHOCTH B MPOIECCE pPea3ali OCHOBHBIX HAIpPaBJICHUN
BOCIIUTATEJIbHOW JI€SITENIbHOCTH, B TOM YKCJI€ B YACTH:

1) rpa:x1aHCKOr0 BOCIIMTAHMS:

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

NPUHATHE  TPATUIHUOHHBIX  OOIIEYETOBEYECKUX T'YMaHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTE;

TOTOBHOCTh BECTH COBMECTHYIO JICSATEIBHOCTh B MHTEpPECAX TIPa)KJaHCKOIO
00111eCTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00Pa30BaTEIbHON OpraHU3aIlNY;

YMEHHE B3alMOJICCTBOBATH C COLIMAIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMA 1 HA3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIIbHOCTH;

2) IATPMOTUYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUICKOM IPpa’KJaHCKON UIEHTUYHOCTH, MTATPUOTU3MA;

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

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO ITOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI U 1IEHHOCTH, B TOM YHUCJIC B
JETETbHOCTU YUEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

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

5) TpyA0BOIr0 BOCIIUTAHMSA:



MHTEPEC K pa3IUuyHbIM cdepaMm npodhecCHOHANBHOU JeATEILHOCTH, B TOM
YHCJIE€ CBS3aHHBIM C (PM3UKON M TEXHUKOM, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oyayuieit mpodeccuu U peaanu30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPAa30BaHUIO B 00JIACTH
(bU3HKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh ODKOJIOTHYECKONW KYJIbTYphl, OCO3HaHHE TJI00aJIBLHOTO
XapakTepa SKOJOTMYECKUX MpobiieM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUI B OKPY>KAIOIIEH Cpelle Ha OCHOBE
3HAHMS LEJIeW YCTOMYMBOIO Pa3BUTHSI YEJIIOBEYECTBA;

pacUIMpEeHHUE OMbITa JEATEIbHOCTH SKOJOTMYECKOM HAMpaBICHHOCTH Ha
OCHOBE UMEIOITUXCS 3HAaHUH 110 (HU3HUKE;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HPU3NUECKON HAYKH;

OCO3HaHWE LIEHHOCTH HAy4YHOW JAESTeNbHOCTH, TOTOBHOCTH B MPOIECCE
U3y4YeHUs PUBHKU OCYIIECTBISATH IPOCKTHYIO U UCCIE0BATEIbCKYIO AEATEIbHOCTD
WHNBUyaJIbHO U B TPYTITIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble Jjoruyeckue AeicTBUA:
CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  MpoOiemy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpPENENATh UEIH ACATEIBHOCTH, 3aJ1aBaTh IMapaMETPbl W KPUTEPUHU HX
JIOCTHKECHHS,
BBISBISAITH  3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3UYECKUX SABJICHUSX;
pa3pabarbiBaTh IUIAaH PEIICHUS MPOOJIEMBbI ¢ YUYETOM aHajdu3a MMEIOUIUXCS
MaTEPUATBHBIX U HEMATEPUATIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JICSITEILHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJIAM, OLIEHUBATh PUCKH MOCJIEACTBUMN AEATEIBHOCTH;
KOOPAUHUPOBATH U BHITIOJIHATH PA0OTY B YCIOBUSIX PEAIbHOTO, BUPTYAJTIBHOTO
1 KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPHU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBarebCKue 1eCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIOYEBBIMU MOHATHUSMH U METOAAMHU
duznyecKoil HayKu;



BJIA/ICTh HABBIKAMU y4e€OHO-MCCIIEIOBATENBCKON U MPOEKTHOM EITeIbHOCTH
B o0nactu (pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TIOUCKY
METOJIOB pelIeHUs 3a1ad (PU3UIECKOTO COJACpNKaHUSA, NMPUMEHEHHUIO Pa3IMYHBIX
METOJIOB TTO3HAHHS,

BIAJCTh BHJIAMH JCSATEIHHOCTH TIO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlNY, MPEOOPa30BaHUIO W TMPHUMECHCHHIO B Pa3IUYHBIX YYCOHBIX
CUTYaIMIX, B TOM YHCIIC TIPH CO3/IaHMH YICOHBIX MIPOEKTOB B 00J1aCTH (PU3UKH;

BBISBIISATE TPUYMHHO-CICACTBEHHBIE CBS3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATH THIOTE3Y €€ PEIICHUS, HAXOAUTh apTYMEHTHI JJIs T0Ka3aTeIhCTBA CBOUX
YTBEPKJICHUM, 33]1aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS,

aHAJIM3MPOBATh TIOJYUYEHHBIE B XOJIE pEIICHUS 3aJa4ud  PE3yJIbTaThI,
KPUTHYECKU OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (HOpMyIHMpoBaTh COOCTBEHHBIE 3aladyd B 00pa3oBaTEIbLHOMN
NESTETLHOCTH, B TOM YHCIIC TIPU U3YYCHUH (PU3UKHU;

JlaBaTh OIEHKY HOBBIM CHUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIHN OIIBIT,

yMETh TEPEHOCUTh 3HaHWA 10 (HU3MKe B TPAKTUYECKYIO 00JacTh
KU3HEICATCIHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HJICH, PEJIaraTh OPUTHHAIBHBIC TIOAXO/IbI M PEIICHNUS;

CTaBUTb MPOOJIEMBI M 3a/1a49H, JOIYCKAIOIINE AIbTCPHATUBHBIC PEIICHUS.

Pab6ora ¢ unpopmaumeii:

BJIAJICTh HABBIKAMU TOJMydeHUS WHPOpMAINUK (U3HUYECKOTO COICPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOATEIBHO OCYIIECTBISATh TIOWCK, aHAJIM3,
CUCTEeMATH3AIMI0 W WHTEPIpETANi0 WH(OOPMAIMKA Pa3TUYHBIX BUAOB U (OpM
IIPE/ICTAaBIICHHUS,

OIICHUBATH JOCTOBEPHOCTHh HH(POPMAIIHH;

UCIIOJIB30BaTh  CpeJCTBa  WH(MOPMAIMOHHBIX HW  KOMMYHHUKAITMOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3a71a4 ¢ COOTI0CHIEM TPEOOBaHU SPTOHOMHKH, TEXHUKH 0€30MTaCHOCTH, TUTUEHBI,
pecypcocOepeKeHrs, MPAaBOBBIX W ATHYCCKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30IacHOCTH;

co371aBaTh TEKCTHI (PU3MUECKOTO COJACpKAaHUS B Pa3IUYHBIX (opMarax c
y4€TOM HazHAYCHHS MHPOPMAITUH U [IEJICBOU ayJUTOPHH, BRIOUPAs ONTUMATBHYIO
(dbopMy TIpeICTaBIICHUS U BH3yaJIU3aliu.

KoMMyHHMKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIe NelCTBHA:
OCYIIECTBIIATH OOIIEHHE HA YpoKaX (PU3UKHU U BO BHEYPOUHOH 1€ATEIbHOCTH;
pacno3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHTyalud M CMSI4ath
KOH(JIUKTBIL;



pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIIOIb30BaHHEM
SI3BIKOBBIX CPEJICTB;

MOHUMAaTh M HCIIOJIB30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIAYaIbHOU
paboThI;

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

NPUHAMATh II€TH  COBMECTHOM  JIATEIBHOCTH, OpPTraHU30BHIBATH U
KOOPAMHHUPOBATh JIEHCTBUS TO €€ IOCTHIKCHHMIO: COCTAaBJATh IUIAH JCWCTBUH,
pachpenenartb poid C y4y€TOM MHEHHH y4YacTHHUKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOU paboThI;

OIICHMBATh Ka4eCTBO CBOETO BKJIaJa U KaXJI0T0 YYaCTHHKA KOMaH/IbI B OOIIHIA
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaraTh HOBBIE TPOEKTHI, OICHUBaTh HWACH C TO3UIMH HOBHU3HBI,
OPUTHUHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISAITh MO3UTUBHOE CTPATETHYECKOE TOBEJEHUE B Pa3IMYHbIX
CUTYAaIIUX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh HMHUITUATHBHBIM.

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe NeHCTBUA
Camoopranusanus:

CaMOCTOSATENIbHO OCYILIECTBISATh MO3HABATENbHYIO ACSITENBHOCTh B 00JACTH
(GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYJIUPOBATH
cOOCTBEHHEIC 3a/1a4H;

CaMOCTOATEJIBHO COCTaBJIATh IIAH PEIICHHUS PAacyE€THBIX M KadueCTBEHHBIX
3a]1a4, IJIaH BBINOJIHEHUS IPAKTUYECKOW pabOThl ¢ Y4ETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUMH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacmIMpsATh paMKH Y4E€OHOTO MPeaAMETa Ha OCHOBE JIMYHBIX MPEIIIOYTECHHMI;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO JPYAULMHA B 00IacTU
(U3HKH, TOCTOSIHHO TIOBBIIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJICKT:

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

BJa/JeTh HABbIKAMU  MO3HABATENbHON  pedrekcud Kak  OCO3HaHUsA
COBEPIIAEMBIX JIEUCTBUII M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YyJIbTaTOB U
OCHOBaHUM;

UCIIOJIb30BaTh MPUEMBI peIIeKCUU Ui OLIEHKU CUTYyalluH, BbIOOpa BEPHOTO
peLIeHus;



yMETh OIIEHUBATh PUCKH W CBOECBPEMEHHO IMPUHUMATh PEIICHUS IO HX
CHUKEHUIO;

NPUHUMATh MOTHBBI W apTryMEHTBHI APYTHMX TIPH aHAIM3E pPe3yIbTaTOB
NESITENHHOCTH;

NPUHUMATh Ce0sl, TOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

OpUHUMATh MOTHUBBI W apryMEHTBhl JPYrUX TMpU aHallu3e pe3yIbTaToB
NEeSATENHHOCTH;

NPU3HABATh CBOE MPaBO ¥ MPABO APYTHX HA OIIHOKH.

B mporiecce mocTmkeHns TMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPAMMBI 110
busnke g ypoOBHS cpeaHero oOmero o0pa3oBaHHS Yy  00y4aromuxcs
COBEPILIEHCTBYETCS AMOIIMOHANIbHBIN WUHTEJUICKT, IpeanoiaraImi
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITOCOOHOCTh TOHMUMATh CBOE AMOIIMOHATILHOE
COCTOSIHHE, BUJICTh HAMPABICHUS Pa3BUTHSI COOCTBEHHOW AMOITMOHAILHON CEpHI,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUs, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTh aJanTHPOBAThCA K
AMOITMOHAIEHBIM U3MEHEHHSM U TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOIIECH CTPEMJICHUE K JTOCTHXKCHUIO 1ETH U
yCcrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE IEHCTBOBATh HMCXOJs M3 CBOMX
BO3MO>KHOCTEH;

AMITIATUH, BKIIOYAOIIECH CITIOCOOHOCTh MTOHUMATh AMOITMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 TPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIIOUAIOIIMX CITIOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITHE MHTEPEC U pa3peIiaTh KOHPIUKTHI.

INNPEAMETHBIE PE3YJIBTATBI

K koHny o0yuenus B 10 kiacce npeaMeTHble pe3yiabTaThl Ha 0a30BOM YPOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYUaAIOLIUXCS YMEHUI:

JEMOHCTPUPOBAaTh Ha MpPUMEpPAX poJib U MeCTO (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpaA, B PA3BUTUU COBPEMEHHOU TEXHUKU HU
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOACH;

YUUTHIBaTh TPaHUIBl MPUMEHEHUS W3YUYCHHBIX (U3NYECKUX MOJEINIEH:
MaTepuaibHas TOUKa, MHEpLUaJIbHAas CUCTeMa OTCYETa, a0COIIOTHO TBEPAOE TEJNO,
UJCaIbHbIN a3, MOACIU CTPOCHUS Ta30B, )XUIKOCTEH U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUYECKUH 3apsij] NPy PEIICHUH PU3NYECKUX 3a]1aY;

pacnio3HaBaTh (PU3NUYECKHUE SIBICHUS (TPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETHUYECKOM TEOPUM CTPOCHMS BEILECTBA U



IEKTPOAVMHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHNUE,
CcBOOO/HOE MMAaJICHUE TeJl, IBUKEHUE MO OKPYKHOCTH, MHEPLHS, B3aUMOJEHCTBUE
Ten, nudPy3usi, OPOYHOBCKOE JIBUKEHUE, CTPOEHUE KUAKOCTEH M TBEPIBIX Tel,
U3MEHEHHE O0bEMa TeN MpU HarpeBaHUM (OXJIaXKJIEHUH), TEIUIOBOE PaBHOBECHE,
UCIIApEHNE, KOHJCHCALMs, IUIABJICHUE, KPUCTAIIM3Alus, KUIICHUE, BIIA)KHOCTH
BO3/lyXa, MOBBIIICHUE JABJICHUs ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE,
CBSI3b MEXKIy IapaMeTpaMM COCTOSIHWA Ta3a B M30IPOLECCax, IEKTpU3alus Tell,
B3aUMOJICHCTBUE 3aPs/IOB;

OMHCHIBATh MEXAHWYECKOE JBUKEHHUE, MCIONb3Yys (PU3NUECKUE BEIUYUHBL:
KOOpAMHATa, IyTh, IEPEMELIEHHE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CWIIA,
UMITYJIBC T€Jla, KUHETHYECKas: DHEPrus, NOTCHIUAIbHAS YHEPrus, MEeXaHU4ecKas
paboTa, MexaHM4YecKass MOIIHOCTh; MpPH OINWCAHUU MPaBUIBLHO TPAKTOBATH
(U3HYECKUII CMBICT HMCHOJBb3YEMbIX BEJIMYMH, HUX OOO3HAUEHUS M €IMHHIIBI,
HaXOAUThb (YOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHHY C APYTUMHU
BEJIMYMHAMU;

ONKCBIBATh WM3YyYCHHBIC TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SBICHUS,
UCTIONIb3Ysl (DU3MYECKUE BEJIIMYMHBI: JaBJICHUE Tra3a, TeMIlepaTypa, CpeaHss
KMHETUYECKAS DHEPTUs XaOTHYECKOIO JBHMKEHHUS MOJIEKYJ, CPEIHEKBaApaTUIHAs
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprus, pabora rasa,
KOA(QQUIUEHT TMOJIE3HOIO JEHCTBUS TEIJIOBOIO JBHUraTeNs; MpH OMNMCAHUU
OPaBUWJIBHO TPaKTOBaTh (U3MYECKUH CMBICH MCHOJb3YEMbIX BEJIIMYMH, HX
0003HAUEHHUA W E€OUHULBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(GU3NYECKYIO BEIUYUHY C APYTUMU BEIHMUNHAM;

OIUCBIBATh U3YUYECHHBIE HIIEKTPUUECKUE CBOWCTBA BEILECTBA U DJIEKTPUYECKUE
SIBJICHUS (IIPOLIECCHI), UCIONIBb3Ysl (PU3NUYECKUE BEJIIMYMHBI: DJIEKTPUUECKUN 3apsii,
AIEKTPUYECKOE T0JIE, HAPSHKEHHOCTD IOJIS, MOTEHIHAN, PA3HOCTh MTOTEHLIHAJIOB;
OpU ONHCAHMM TNPABWIBHO TPAKTOBATh (PU3UYECKH CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAYEHMsS] WU EIUHHIIBI; YyKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE
JaHHYIO (PU3MUECKYIO BETUUYHUHY C IPYTMMH BETMUMHAMU;

aHAJIM3UPOBaTh (PU3NUYECKHUE MPOLECCHl U SBICHUS, UCIONIB3Ys (PU3HUECKUE
3aKOHBI U NIPUHIUIIBL: 3aKOH BCEeMUPHOTO TAroreHus, I, II u 11l 3akonsl HeroToHa,
3aKOH COXpPAaHEHMS MEXAHUYECKOW DJHEPIHM, 3aKOH COXPAHEHMs HMILYJIbCa,
OPUHIMI CYNEPIO3ULIHUHA CWJI, MPUHUMUII PaBHONPABUS HHEPLUUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJSIPHO-KMHETHYECKYK) TEOPUIO CTPOCHMS BELIECTBA, TIa30BbIC
3aKOHBI, CBA3b CPEIHEN KMHETUYECKON HEPTrUU TEIUIOBOTO JBUKEHHUS MOJIEKYII C
a0COJIFOTHOM TeMmIepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHCHUS
JJEKTPUYECKOro 3apsifa, 3akoH KynoHa, mpu 3TOM pas3indarh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUSA (TpaHUIIbL,
00J1acTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE IPUHIIMUIIBI JEHCTBUS MaLIMH, IPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3auyarh YCJIOBHS X 0€30MaCHOTO MCIOJIb30BAHMS B MOBCEIHEBHOM
KU3HH,

BBIMIOJHATh JKCHEPUMEHTHI 0 HCCICNOBAHUIO (PU3UYECKUX SIBICHUN U
IPOLIECCOB C HCIOJB30BAaHUEM MPSAMBIX W KOCBEHHBIX H3MEPEHUU, HpPU HTOM
dbopmyIMpoBaTh MpodIeMy/3a1ady U THIOTE3y Y4eOHOI0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTH OMBIT U (POPMYJIUPOBATH
BEIBOJIBL;

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE H3MEPEHUS (PU3NUECKUX BEIUYHH, TPU
3TOM BBIOMpaTh ONTHUMAJbHBIM CIIOCOO M3MEPEHHS W HMCHOJIb30BaTh H3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHHU;

UCCIIEJIOBATh  3aBUCHUMOCTH  MEXIy  (PU3NYECKUMH  BEIUYUHAMH  C
UCTIOJb30BAaHUEM TMPSMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCHPOBATH PE3yJIbTAThl MOTYUEHHOM 3aBUCUMOCTH (PU3NYECKUX BETUUYHMH B BUJIE
TaOIUI ¥ TPaQUKOB, 1€1aTh BHIBOJBI 110 pe3yJIbTaTaM UCCIIEI0BAaHUS;

coOmro/1aTh MpaBuiia 6€30MacHOr0 TPyJa MpU MPOBEICHUU HMCCIECIOBAaHUMN B
pamMKax y4eOHOTO DSKCIEepHMMEHTa, Y4eOHO-MCCIeNOBATENbCKOW W TPOEKTHOM
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000pyI0BaHUS,

pemiath pacu€THble 3aJaydl C SBHO 3aJlaHHON (DU3MYECKON MOJIETbIo,
UCTIONB3Ys (hM3MUeCKHe 3aKOHBI U MIPUHIIMITBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7a9u
BbIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOJMMBIE ISl €€ pelleHHus, MPOBOJUTH PAcu€Thl M OLICHUBATH PEaIbHOCTh
NOJTy4YE€HHOT0 3HaueHus (PU3MUECKON BEIIUYUHBL;

peniaTh KaueCTBEHHbIE 3a/1aUd: BBHICTPAUBATH JIOTHYECKH HETIPOTHUBOPEUUBYIO
[ETIOYKY PAaCCYXJACHUW C OMOpOH Ha HM3yueHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3nYecKue sIBJICHNUS,

UCTIOJIb30BaTh IPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTMM JUIsl TIOMCKA, CTPYKTYpUPOBaHUS, UHTEPIPETALNN U MPECTABICHUS
y4eOHOH ¥ HAy4YHO-NONYJSAPHON HHPOPMALMK, TOJYYEHHOM U3 pa3InyHBIX
UCTOYHUKOB, KPUTUIECKU aHATTU3UPOBATH MOJTydaeMyto HHPOPMAITHIO;

IPUBOJUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, 00BSICHEHUE MPOIIECCOB OKPYIKAIOIIEr0 MUPa, B Pa3BUTUE TEXHUKH
1 TEXHOJIOTHM;

UCTIOJIb30BaTh TEOPETUUYCCKUE 3HAHUS 110 (PU3MKE B TOBCETHEBHOM KU3HU AJIS
oOecrieueHnss 0€30MAaCHOCTU NpH OOpallleHUH € NpUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMH, ISl COXPAHEHUsS 310pPOBbS M COOJIIOICHUS HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH Cpee;



paboTath B TpYyIIE C BBHIIOJHEHUEM PA3IMYHBIX COIHAIBHBIX POJIEH,
IUTAaHUPOBATh padOTy TPYIIbl, PAlMOHAIBHO paACHpeNesiaTh OO0S3aHHOCTU U
MJIAHUPOBATH JCATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE pacCcMaTpUBAEMOM MPOOIEMBI.

K koniy o0yuenus B 11 kjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM yPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPax pojb U MECTO (PU3NKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B PAa3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
¢dbu3HUecKoil KapTUHBI MUPA;

YUYUTHIBaTh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIETeH:
TOYCUHBIN AJIEKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHBIH UCTOYHHUK CBETA, sJIepHas
MOJIEJIb aTOMa, HYKJIOHHAsi MOJIEJh aTOMHOTO Sifpa MpU PEIIeHUU (PU3UIECKUX
3ajad;

pacro3HaBath (PU3NYECKHE SIBJICHUS (TPOIECCHI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU U KBAaHTOBOU (DU3UKHU: AJIEKTpUUECKasi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEWUCTBUS TOKA, B3aMMOJICHCTBUE
MarHuTOB, DJICKTPOMAarHuTHas WHAYKIUS, JACHCTBME MAarHUTHOrO TIOJSI Ha
MIPOBOJTHUK C TOKOM W JIBIDKYIIMICS 3apsll, SJEKTPOMArHUTHBIE KOJEOaHUsS W
BOJIHBI, MPSIMOJIMHENHOE PAacCIpOCTPAHEHUE CBETAa, OTPAKEHHE, MPEIOMIICHUE,
uHtepdepennus, audpakius W MOOJApU3alMsg  CBETa, JUCIEPCHUS CBETa,
dboTornexTpuueckuil 3gdext (potoaddexT), cBeTOBOE AaBIEHNE, BOSHUKHOBEHUE
JUHEWYATOro CHEKTpa aTomMa BOJOPOJia, €CTECTBEHHAass U HMCKYCCTBEHHas
PaIuOaKTUBHOCTE;

ONUCHIBATh M3YUYCHHBIE CBOWCTBA BEUIECTBA (AIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJICKTPUUYECKYI0  MPOBOJMMOCTh  pa3IMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIC SIBJICHUS (MPOIECCHI), UCMONB3Ys (PU3HUYECKUE BEIUYUHBIL:
AIIEKTPUYECKUIN 3apsij, CUJIa TOKA, DJIEKTPUUYECKOE HANpPsIKEHUE, DIICKTPUUYECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJTIOB, JEKTPOJBIDKYIAs CUiia, paboTa TOKa,
WHIYKLIHMS MarHUTHOTO Mojs, cwia Ammepa, cuna JlopeHna, WHIYKTUBHOCTB
KATYIIIKW, SHEPrus JJIEKTPUUYECKOTO M MArHUTHOTO TMOJed, MEpPHOoJl U YacToTa
KoneOaHuii B KojebaTenTbHOM KOHTYpE, 3apsil M Ccuja TOKa B TMpoIecce
TapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJiebaHuM, (OKYCHOE pacCTOsHuE U
ONTHYECKasi CWJa JIMH3bI, TIPU OMHCAHUU TPABWILHO TPAKTOBATH (DU3UUYECKUU
CMBICIT HCIIOJB3YEMBIX BEJIMYMH, MX OOO3HAYeHUS M €IAUHUIIBI, YyKa3bIBaTh
(GbopMyIIbl, CBSI3BIBAIONINE TAHHYIO (DU3UUYECKYIO BEIMUUHY C APYTUMU BETUIMHAMU,

ONUCHIBATh M3YyYCHHBIC KBAHTOBBIC SIBICHUS M MPOLECCHI, HUCIOIb3YS
¢u3nUecKkrue BEIMYUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJWHA BOJIHBI U
4acTOTa CBETa, YHEPTUs U UMITYJIbC (POTOHA, EPUO]I MOTypaciaa, SHEPTUsI CBSI3U



aTOMHBIX SJIep, TNpPU OINKUCAHUM TPABUIBHO TPAKTOBATh (PU3MUECKHH CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, MX OOO3HAYEHUS W €IHWHHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBS3BIBAIONIME JaHHYIO (U3MYECKYI0 BEIWYHHY C JPYTUMH BEIUYMHAMH,
BEIYHCIIATH 3HAUCHHE (PU3NUECKON BETUINHBL

aHATM3UPOBaTh (PU3MUECKHUE MPOIECCHl U SBIICHUS, UCIIONB3YS (HU3HUUECKUE
3aKOHBI U MPUHIMUIIBL: 3aK0H OMa, 3aKOHBI TOCIIEIOBATEIHLHOTO U MapaiIeIbHOTO
COCIMHCHHS TPOBOJHHUKOB, 3akoH Jlkoyns—JIeHIa, 3aKOH 3JEKTPOMArHHUTHOU
WHIYKITUH, 3aKOH TPSIMOJUHEHHOTO PacIpOCTPaHEHUS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETAa, ypaBHeHHWE OWHINTEHHA s doTtodrddexra,
3aKOH COXPAaHEHHUS! DHEPTUH, 3aKOH COXPAHEHHUS HUMITYJIbCa, 3aKOH COXPaHEHUS
ANEKTPUUECKOr0 3apsijia, 3aKOH COXpaHEHUsI MacCOBOT'0 YHCIA, MOCTynaTel bopa,
3aKOH paJi0aKTUBHOTO pacmajia, Mpu ATOM pa3InudaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BBIPAKEHHE U YCJIOBUS (TpaHUIIbI, 00JIACTH)
IPUMEHUMOCTH;

OTIpeIeNATh HAIPaBJICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TOJISI IIPOBOIHHUKA
C TOKOM, cujibl Amrnepa u cuibl JlopeHna;

CTPOUTh W OIMHCHIBATH HM300paKEHUE, CO3[aBAEMO€ IUIOCKHM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJIHATD JKCIIEPUMEHTHI TI0 WCCJIENOBAHUIO (DU3UYECKUX SBJICHUA U
IIPOLIECCOB C HCIIOJIb30BAaHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHUH: TMPHU ITOM
dbopmynupoBath NpodIeMy/3a1ady U TUIOTE3y YueOHOIo SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEIOKEHHOTO 000PYA0BaHUS, IIPOBOJAUTH OIBIT U (POPMYITHUPOBATH
BEIBOJIBL;

OCYIIECTBIISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUST (U3MUECKUX BEITUYHH, ITPU
STOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHHIC
METObI OLIEHKH ITOTrPEIHOCTEN U3MEPEHN;

MCCIIEIOBATh 3aBUCUMOCTH (PM3HUCCKUX BEIMYUH C UCTIOIB30BAHUEM TPSIMBIX
W3MEPEHUI: TPH 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YIbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BUAEC TaOMUIl U TpaduKOB,
JIeNaTh BBIBOJIBI 110 PE3YJIbTaTaM MCCIICIOBAHUS;

coboaaTh npaBuiaa 0€30MacHOTO TpyJa NP MPOBEICHUM HCCIICIOBAHUI B
pamMkax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIICIOBATEIHCKON W TPOSKTHOU
JESTENPHOCTH C HMCTIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000py10BaHUA,

pemiaTh pacuéTHpIe 3a7a4d C SBHO 3aJaHHOW (DU3UYECKOM MOJIEIIbIO,
UCTIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a9n
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATH (PU3MUECKHE BETUYMHBI U (DOPMYJIHL,
HEeoOXonuMbIe NJisi €€ PEelIeHUs, TPOBOJUTh PACUYEThl M OIEHUBATH PEATBHOCTH
MOJIYYEHHOT'O 3HAYCHHS (PU3MUECKON BEJIMYUHBI,



pelIaTh KaueCTBEHHBIC 3aaUH: BRICTPAUBATh JIOTHYCCKU HEMTPOTUBOPEUUBYIO
IIETIOYKY PAaCCYXJICHUW C OMOpPOH Ha HM3ydeHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKue sIBJICHNUS,

UCIIOJIb30BaTh IIPH PEIICHUH YICOHBIX 3a]1a4 COBpEMEHHBIC HH()OPMAIIMOHHBIC
TEXHOJIOTHH JUTSI TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETANNN U TIPEICTABICHUS
y4eOHOW W HAyYHO-TIONMYJIAPHOW WHGOpPMAIUHU, IIOJIYYCHHONH W3 pa3IMdHbIX
UCTOYHUKOB, KPUTHYCCKH aHAJIU3UPOBATH MOJTydaeMyIo HHPOPMAIIUIO;

OOBSCHATh TPHUHIMIBI JIEHCTBUS MAaIIUH, TPHOOPOB M TEXHUYECCKHUX
YCTPOMCTB, pa3inyaTh YCIOBUS UX OC30MACHOTO MCIIOIh30BAaHUS B IOBCEAHCBHOM
KU3HU;

IPUBOIUTH TPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOICCCOB OKPY)KAMOIIEr0 MHpA, B pPa3BUTHE
TEXHHUKH M TEXHOJIOTHA;

UCTIOJIb30BaTh TCOPETUUYCCKUE 3HAHUS 110 (PU3UKE B TIOBCECIHEBHOM KU3HHU IS
oOecrieueHrss 0€30MACHOCTH TPH OOpalleHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUs 3I0POBbS M COOJIFOJICHUST HOPM 3KOJOTHYECKOTO
IOBEJICHUS B OKPYKAIOLIEH Cpee;

paboTath B TpyHIe C BBHIMOJIHCHHEM pPAa3IMUHBIX CONUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIbl, PAMHOHAIBHO pAaCHpeneisaTh OOS3aHHOCTH W
TUTAHUPOBATH JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYAIMsIX, aJcKBaTHO OIICHHUBATH
BKJIAJ[ Ka)KJIOT0 M3 YYACTHUKOB I'PYIIIBI B PEIIICHHE PACCMAaTPUBACMOM ITPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos Di1eKTPOHHBIE
HaumeHoBaHue
Ne (uu¢posbIe)
pa3aeyioB U TeM Koutpoasnbie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
NMporpamMmbI padoThI padoThI
pecypchbl
Paznen 1. DUBUKA U METOJAbI HAYYHOI'O ITIO3HAHUA
11 ®usznka U METOJIbI ) bubmuoreka [{OK
' HAyYHOTO MO3HAHUSI https://m.edsoo.ru/7f41bf72
Hroro no pazngeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K 5
MHEMATHRA https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2
Hluramuica / https://m.edsoo.ru/7f41bf72
73 3aKOHBI COXPAaHEHUS B 6 1 1 bubnuoreka [IOK
' MEXaHUKe https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18

Pa3nea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUNHAMUKA

OcHOBBI Eu6 10K
nonroTexa
3.1 MOHeKyHﬂpHO: ? ! https://m.edsoo.ru/7f41bf72
KMHETHUYECKON TEOpUHU
310 OCHOBBI 10 | bubmuoreka [JOK
' TEPMOANHAMUKHI https://m.edsoo.ru/7f41bf72
33 ArperatHble 5 bubnuorexa [IOK



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

COCTOSIHUS BEIECTBA.
®a3oBbIe IEPEXOIbI

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

Hroro no pasneny 24
Paznen 4. JIEKTPOJANHAMUKA
bub6mmoreka [JOK
4.1 6) 10
flerTpocTatiia https://m.edsoo.ru/7f41bf72
[TocTosaHHBII
47 AIEKTPUUYECKUHN TOK. 12 bubnmorexa [JOK
' Toku B pa3nuyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pasneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO 63

YACOB 110 ITPOTPAMME



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

11 KITACC

KoanuyecTBO 4acos

DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB e I | MYS— (undposbie)
n/m | ¥ TeM NPOorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazpen 1. JIEKTPOANHAMUKA
MarunuTtHoe 1noJe. BuG 110K
nOIMOTEKA
L1 DIEKTpOMArHHTHAS 1 ! 3 https://m.edsoo.ru/7f41c97¢c
WHIYKUUS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
Mexanndeckue u
bubnuoreka [JOK
2.1 3JIEKTPOMATrHUTHBIE 9 1
https://m.edsoo.ru/7f41c97¢c
KoJIeOaHus
27 MexaHHYecKue U 5 | bubnunorexa LIOK
' 3IIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onika 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCHUTEJBHOCTH

31 OCHOBBI crieITUATILHOU 4 ) bubnuorexa [JOK
' TEOPHH OTHOCUTEILHOCTH https://m.edsoo.ru/7f41¢97¢
Nroro no pazaeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 OneMeHThl KBAaHTOBOU 6 bu6mmoreka [IOK



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

OIITUKHU https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [JOK
4.2 C 4
TpocHHC aToMa https://m.edsoo.ru/7f41c97¢
bu6mmorexa [JOK
4.3 A 5
TOMHOE A1pO https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Pa3nesa S. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

51 DNIeMEHTHI aCTPOHOMUU U 7 | bu6nmoreka [JOK
' acTpopu3uKu https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 7

Pa3nesn 6. OBOBIIAIOIIEE IOBTOPEHHUE

bubnuorexa [JOK
6.1 Obobuaromee nosToperHe 4 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO 68 4

YACOB I10 ITPOTPAMME



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KosamnuecTBo yacos D1eKTPOHHBIE
Ne T U BbI
Tema ypoka KonTpoabubie | IlpakTHueckue Aara uugposkie
n/n Bcero u3yyeHusi | oOpasoBaTejibHbIE
padoTbl padoThI
pecypchl
®u3uka — HayKa O MPUPOJIE.
Y PP bu6moreka [JOK
1 HayuHnble MeTO1bI TO3HAHUSA 1
https://m.edsoo.ru/ff0c32e2
OKPY’KaroIlero Mupa
Poine 1 MecTo ¢pusuku B
OPMUPOBAHUHU COBPEMEHHOM
2 i)a quol;I KapTUHBI 1\/11)1/1 a, B 1 bubmorexa HOK
Y pv pa, https://m.edsoo.ru/ff0c33e6
MPAKTHUYECKOM JIeATETbHOCTH
Toaei
MexaHnnueckoe JBHKEHUE.
OTHOCUTENBHOCTD
bu6mmorexa [JOK
3 MEXaHUYECKOTO JBUKEHUSL. 1
https://m.edsoo.ru/ff0c3508
[Tepemenienue, CKOpoOCTb,
YCKOpEHHUE
4 PaBHOMEpHOE MPSIMOTMHEUHOE 1 bubnuorexa [IOK
JBHUKCHHEC https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE | bubnunorexa [JOK
MPSIMOJIMHENHOE JIBUKCHUE https://m.edsoo.ru/ff0c372e
CBo0OoHOE TIaZIcHHE.
6 YckopeHnue cBOOOIHOTO 1 bubmmorexa [IOK
p https://m.edsoo.ru/ff0c39cc
TaJIeHUS
7 KpuBonuHeiiHoe ABUXKEHUE. 1 bubnunoreka [JOK



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

JIBrm>keHre MaTepuanbHON
TOYKH I10 OKPY>KHOCTH

https://m.edsoo.ru/ff0c3ada

[IpyHIMI OTHOCUTEIBHOCTH
lNanunes. MaepuuansHble

bu6mmoreka [JOK

8 cuctemsl orcuera. [lepBaiit https://m.edsoo.ru/ff0c3be8
3akoH HbroToHa
Macca tena. Cuna. [Ipunuun

9 Cymnepro3uiuu cuil. Bropou bubmuoreka [JOK
3akoH HeroToHa s https://m.edsoo.ru/ff0c3be8
MaTepHaTbHOU TOYKH

10 Tpetuu 3akoH HeroToHa m1st bubnuoreka [IOK
MaTEepHAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TATOTEHUS.

11 Cuna tspxectu. [lepas bubmmorexa [IOK

https://m.edsoo.ru/ff0c3d00

KOCMUYECKasi CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. bubmuorexa [JOK
Bec tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpduument

13 TpeHus. Cuia COnpoOTUBIICHUS bubnuorexa [JOK
MPU JBUKEHUU TEJIA B https://m.edsoo.ru/ff0c3f76
KUJKOCTHU WM raze
[ToctynarensHoe n
BpaIliaTeIbHOE JBUKEHUE

14 a0COJIFOTHO TBEPOTO TEa. bubnmoreka [[OK
MowmeHnT cuisl. [lnedo cuel. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBECHS TBEPAOTO
Tena

15 NmMnynsc MaTepuanbHOU TOYKH, bubnuorexa [IOK



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

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

https://m.edsoo.ru/ff0c43d6

16

Pabota u MOITHOCTD CUIIBI.
Kunernueckas sneprus
MarepualibHON Touku. Teopema
00 M3MEHEHUH KUHETUYCCKOU
SHEPTUU

bu6mmorexka [JOK
https://m.edsoo.ru/ff0c4502

17

[loTeHunanbHas 3HEprus.
IToreHumanpHas sHEpPIrust
ynpyro n1eopMupOBaHHON
npyxuHsl. [loreHnmanbHas
SHEpTrus Teja BOIU3U
MMOBEPXHOCTH 3eMITH

bub6mnoreka [IOK
https://m.edsoo.ru/ff0c461a

18

[MorenumnansHbIe 1
HETOTeHIHaIbHbIe CHIIbI. CBS3b
paboThl HEMTOTEHIIUAIBHBIX CHIT
C U3MEHEHUEM MEXaHHYECKOH
SHEPTUU CUCTEMBI T€J. 3aKOH
COXpaHCHHS MEXaHUYECKOH
SHEPruu

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

19

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

20

KonrponbHast pabora o Teme

bu6mmoreka [JOK



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

«Kunemaruka. Jlunamuka.
3aKOHbBI COXpAHEHUS B
MEXaHUKE»

https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
Teopun. bpoyHoBCcKoe
newkenue. duddysus

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

22

Xapakrep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHII
BelecTsa. Mozaenu CTpoeHus
ra3oB, )KHUJAKOCTEN U TBEPABIX
TEen

23

Macca monekyn. Konuuectso
BellecTBa. [locrosHHas
ABoraapo

24

TemnoBoe paBHOBECHE.
Temneparypa u €€ u3MepeHue.
[[Txana remnepatyp Llenscus

25

Wneanpueiii raz B MKT.
OcnoBHoe ypaBHeHne MKT

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

26

AOcomoTHas TemnepaTypa Kak
Mepa CpeTHEN KUHETUYECKOU
SHEPTUU JIBUKEHUS MOJIEKYIL.
YpaBHenue Menpeneena-
Knaneiipona

bu6mnoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lambroHa. ["a30BBIC
3aKOHBI

28

JlaGoparopHas paboTa



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

«HccnenoBanue 3aBUCUMOCTH
MeX1y apaMeTpaMu COCTOSHUS
pa3peKeHHOTO Ta3ay

I/I3OHpOI_[€CCBI B NACAJIbHOM I'a3€

29 U uX rpaduyeckoe bubmorexa HOK
P https://m.edsoo.ru/ff0c570e
TpeACTaBICHUE
BnyTtpennss sneprus
TEPMOIMHAMHYCCKOH CHCTEMBI
30 U CIIOCOOBI €€ U3MEHEHHS. bubmuoreka [{OK
KonugectBo TemnoTs! 1 padora. https://m.edsoo.ru/ff0c5952
BnyTtpeHHss dHeprus
O0JTHOATOMHOTO HJICaJIbHOTO Ta3a
31 Bunsl Temonepenauu bubmorexa HOK
A pea https://m.edsoo.ru/ff0c5¢36
V nenpHas TEINIOEMKOCTE
1 BellecTBa. KoinuecTBo TEmioThl bubmuoreka [JOK
MIpU TeIIonepeaye. https://m.edsoo.ru/ff0c5¢36
AnmabaTHBIif Iporiecc
[TepBrIil 3aKOH TEPMOAMHAMUKHU
33 1 €ro MPUMEHEHHE K bubmmorera [TOK
p https://m.edsoo.ru/ff0cSefc
U30MpoIeccam
HeobpaTtumocTs poreccoB B
34 npu (I)) e. Bropoit I3)aI<0H bubmorexa HOK
PHpOJE. BIOP https:/m.edsoo.rw/ff0c6230
TEPMOIMHAMUKHU
35 [punnun nevicteus u KIT bu6mmoreka [JOK
TEILIOBOM MaIlIMHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KITJI
37 DKOJIOrH4€eCKHe MpoOIeMbl



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

TEIUIOHEPTETUKHI

O6oO0maromuii ypok
38 <<M0JIL:K HI;JIl Hai}I/I:bI/ISI/IKa bubmmorexa [JOK
yip ’ https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOAMHAMUKI
KontponbHas paboTa mo Teme
39 «MonexynsipHas ¢pu3nka bubnmorera LHOK
Y ' https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOMHAMUKID)
[TapooGpazoBanue u
40 KoHzieHcanusd. Mcnapenue u bubmorexa HOK
A 1A P https://m.edsoo.ru/ff0c63b6
KUIICHUE
AOcCo0THAS U OTHOCHUTEIIbHAS
41 BJIAXHOCTh BO3yXa bubmorexa HOK
. Ayxa. https://m.edsoo.1u/ff0c64d8
Hacepiennsiit nap
Teepnoe Teo.
Kpucrannuaeckue u amopHbie
4 Tesia. AHU30TPOIIHSI CBOUCTB bubnunorexa [JOK
Kpuctamios. Kujakue https://m.edsoo.ru/ff0c65f0
Kkpuctaybsl. CoBpeMEHHbIE
MaTepUaIbI
[InaBneHne U KpUCTaTH3AIHU.
43 YV aenpHas TemioTa MiaBICHUS bubmorexa I[IOK
a ’ https://m.edsoo0.ru/ff0c6708
Cyb6numarus
bu6mmoreka [IOK
44
YpaBHeHHE TEIIOBOTO OanaHca httos://m.edsoo.ru/F0C6820
DneKTpu3aIus Tel.
45 DneKkTpuyecKuH 3apsia. [Isa bubmmorexa [IOK
P PAL https://m.edsoo.ru/ff0c6bce
BH/JIA DJICKTPUYECKHUX 3apsiIOB
46 [IpoBOIHUKY, TUBTIEKTPUKHU U bub6manoreka [IOK



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

TOJTYTIPOBOTHUKH. 3aKOH
COXPAaHEHHUS IEKTPUUYECKOTO
3apsna

https://m.edsoo.ru/ffOc6bcc

B3anmMoencTBue 3apsioB.

bubmunoreka [IOK

47 Sakon KyHOHa'_TOqeqHHH https://m.edsoo.ru/ff0c6ced
ANEKTPUUYECKUU 3aPsijl
HanpspkeHHoCTb
ANEKTPUYECKOTO TOJISL.
48 [IpuHnun cynepno3unun Bubnmorexa [IOK
N https://m.edsoo.ru/ff0c6df2
BJIEKTPUYECKUX MoJeu. JInnnn
HaNpsKEHHOCTU
PaGora cun
49 3JEKTPOCTATHUECKOTO MOJIS. bubnnoreka [IOK
[Torenman. Pasnocts https://m.edsoo.ru/ff0c6£00
HNOTEHLUAJIOB
[IpoBOIHUKY U TUANEKTPUKH B
50 3JIEKTPOCTATUYECKOM I10JIE. bubnuorexa IOK
Jusnexrpudeckas https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTh
. bu6mmoreka [JOK
51 DnekrpoeMkocTb. KoHnencarop httos://m.edsoo.ru/f0cT126
DIEKTPOEMKOCTD TIJIOCKOTO
52 KOHJIEHCaTOpa. DHEPrus Bubmmorexa LIOK
https://m.edsoo.ru/ff0c72c0
3apsKEHHOT0 KOHJIEHCAaTopa
JlabopaTtopHnas pabota
53 "N3MepeHue 31eKTPOEMKOCTH
KOHJIeHcaTopa"
54 [IpuHuumn nencTeus u



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

MpUMEHEHHEe KOHIEHCATOPOB,
KONMPOBAJIBHOTO amapara,
CTPYHHOTO ITPUHTEPA.
DnekTpocTaTHYecKas 3aIluTa.
3a3eMyieHHE 3JIEKTPONpUOOPOB

55

DNEeKTPUUECKUN TOK, YCIOBUS
€ro CyIIeCTBOBAHUS.
ITocrosunbi TOK. CHuna Toxa.
Hanpspkenue. ConpoTHBICHHE.
3akoH Oma aJig yyacTka 1enu

56

ITocnenoBsarensHOE,
napajuieIbHOe, CMEIIaHHOE
COCIMHEHUE MPOBOIHUKOB.
JlaGopaTopHas pabota
«3yueHue cMemaHHoro
COCIMHEHUS PE3UCTOPOBY

0.5

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

57

Pabora 1 MOIIIHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

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

58

3axoH OMa aJ1s1 OJTHOM
(3aMKHYTOM) 3JIEKTpUYECKON
nenu. KopoTkoe 3amMbIKaHMeE.
JlaGopaTopHas pabota
«M3mepenne D/1C ncrounuka
TOKa U €ro BHYTPEHHETO
COIIPOTHUBIICHHSD)

0.5

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

59

PezepBHbiil ypok. KonTposibHas

pabora 1o Teme

H3 n
JeKTpoAuHaMHKa" /

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



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56

Bcepoccniickas npoBepoyHast
paborta

60

Ob6o06maromuit ypok
«DNeKTpoAnHAMHKAY /
Bcepoccniickas npoBepoyHas
paborta

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

61

DneKTpOHHAs TPOBOJIUMOCTD
TBEPJIBIX METAJLIOB.
3aBUCHMOCTh CONIPOTHUBIICHUS
METAJIOB OT TEMIIEPATYPHI.
CBepxnpoBOIUMOCTb

62

DJEKTPUYECKUHU TOK B BaKyyMe.
CBoMCTBa AIIEKTPOHHBIX ITyYKOB

63

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

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

64

DNEKTPUUECKHUH TOK B
pacTBOpax M pacruiaBax
JJIEKTPOJIUTOB.
DNEeKTpOIUTHYECKAS
JUccoIanus. DIeKTPOIn3

bub6manoreka [IOK
https://m.edsoo.ru/ff0c82ba

65

DJIEKTPUYECKHUU TOK B Ta3ax.
CaMOCTOsITENbHBIN U
HECaMOCTOSITSIILHBIM Pa3psill.
Momauams. I1na3sma

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

66

DnexTpudeckue nNpudopsl U
YCTPOHCTBA U UX MPAKTUIECKOE

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



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

npuMeHeHue. [IpaBuna TeXHUKN
0€30I1aCHOCTH

KonrponbHas pabora o Teme

«Qnextpocraruka. [TocTosHHBIH bubnuoreka [IOK
67 . 1
3JeKTpUYeCcKuil TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeaax»
PezepBHblii ypoK.
68 O60§ aro }II/II;/'I OK TI0 TEMaM 1 bubmmorexa [IOK
HHATOTIHH Yp https://m.edsoo.ru/ff0c8f6c
10 xnacca
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

11 KITACC

KosmnuecTBo yacos D1eKTPOHHbIE
Ne aTa udpoBbIe
Tema ypoka Kontpoabubie | IlpakTuyeckue A upp
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIE
padoThI padoTsbI
pecypcbl
IlocTossHHBIC MATHUTEI U BX
B3aUMOACHCTBHE. MarHuTHOE
. bubmuoreka [JOK
1 nosie. Bextop MarHuTHOM 1
. https://m.edsoo.ru/ff0c9778
UHAYKIUU. JIMHUM MarHUTHOM
WHIYKIIUU
MarauTHO€E 1oJie MPOBOIHUKA
) ¢ TokoMm. OmbIT Dpcrena. | bubmmoreka [JOK
BzaumopeiicTBue mpoBOAHUKOB https://m.edsoo.ru/ff0c98fe
C TOKOM
JlaboparopHast pabota
bu6mmoreka [JOK
3 «M3y4eHne MarauTHOTO MOJIs 1 1
https://m.edsoo.ru/ff0c98fe
KaTYIIKH C TOKOM»
JlelicTBME MarHUTHOT'O MOJIS Ha
MPOBOJHUK C TOKOM. Cuia
4 Awmmnepa. JlabopaTtopnas padora i ) bubnuorexa LIOK
«Hccnenosannue neucTBUS https://m.edsoo.ru/ff0c9ac0
IIOCTOSIHHOT'O MarHuTa Ha
PaMKy C TOKOM)
JleficTBHEe MAarHUTHOT'O MOJIS Ha
5 JBUKYLIYIOCS 3apsKEHHYIO | bubnuorexa LIOK

yactuiy. Cuna Jlopenna.
Pa6ota cunsl Jlopeniia

https://m.edsoo.ru/ff0c9df4



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

DneKTpoMarHuTHast UHIYKITUS.
[ToTok BekTOpa MarHUTHOM
uHaykiuu. JJC uHayKImu.
3aKOH 3JIEKTPOMarHuTHOM
unaykunu Papanest

JlabopaTtopHnas pabota
«HccnenoBanue siBICHHUS
AJIEKTPOMArHUTHOW WHTYKIIHI)

bub6moreka [JOK
https://m.edsoo.ru/ff0cal 50

NuaykTUBHOCTS. SIBIEHUE
camounaykiuu. JJ1C
CaMOWHAYKITUU. DHEPTH
MAarHUTHOTO TIOJIST KATYIIIKH C
TOKOM. DJIEKTPOMAarHuTHOE
oJje

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

TexHudeckue yCcTporucTBa U UX
IIPUMEHEHHUE: TTOCTOSTHHBIE
MarHMThl, 2JICKTPOMAarHuThI,
JJIEKTPOBUIaTENb,
YCKOPHUTENH JIEMEHTaPHBIX
4acCTULl, UHAYKIMOHHAS T1€Yb

10

O6o0maromuii ypox
«MarguTtHoe 1oJe.
DneKTpoMarHuTHast UHIYKITUSD)

but6moreka [JOK
https://m.edsoo.ru/ffO0cab82

11

KonTponbhast padbota no teme
«MarsaurtHoe 1noue.
9HGKTp0MaFHI/ITHa${ HUHIOYKIOUA

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

12

CBo0o/1HBIE MEXaHUYECKUE
Konebanus. 'apMoHHUecKue
Kosie0aHus. YpaBHEHUE

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



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

TapMOHMYECKHUX KOJICOaHUH.
[IpeBpanienue suepruu

13

JlaGoparopHas paboTa
«Hccnenoanue 3aBUCHMOCTH
Tepro/ia MaJibIX KoJeOaHuit
rpy3a Ha HATH OT JTHHBI HUTH
1 Macchbl Tpy3a»

14

KonebateabHbIH KOHTYD.
CB0OOIHbBIE
3JIEKTPOMArHUTHBIC KOJICOaHMsI
B HAcaJIbHOM KOJIEOATEILHOM
KOHTYpPE. AHAJIOTHSI MEXLY
MEXaHUYECKUMU U
3IEKTPOMArHUTHBIMH
KOJIEOAHUSIMHU

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

15

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

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxarIux
Kosie0aHusX. BolHy)K€HHBIE
MEXaHHYECKHE KOJICOaHHS.
Pe3onanc. BeinyxaeHHbIe
3JICKTPOMAarHUTHBIE KOJICOAHMS

bub6mmorexa [JOK
https://m.edsoo.ru/ff0cbb86

17

[lepeMeHHBIN TOK.
CuHyCOMIIbHBIA
NIEPEMEHHBIM TOK. MOIITHOCTh
MEPEMEHHOT0 TOKa.
AMIUTUTYTHOE ¥ ICHCTBYIOIIICE

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



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

3HA4YCHUEC CUJIBI TOKA U
HaIps>KCHUA

18

Tpancdopmarop.
[IpousBoxacTso, nepenaya u
noTpeOIeHnE SIEKTPUICCKOM
SHEPTUU

19

Y CTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE JJIEKTPUIECKOTO
3BOHKA, T€HEpaTopa
MEPEMEHHOI0 TOKA, JINHUHI
3JeKTpornepenay

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

20

DKOJIOTUYECKHE PUCKH TIPU
MIPOU3BOJICTBE
anekTposHeprun. Kynsrypa
HCIIOIL30BaHMS
3JIEKTPOIHEPTHUHU B
ITOBCEIHEBHOM KU3HU

21

MexaHnueckre BOJIHBI,
YCIIOBUS PACIIPOCTPAHEHMUS.
[Tepuoa. Cxopoctb
pacnpocTpaHeHus U JUIMHA
BOJIHBL. [lonepeunsie n
IIPOJOJIbHBIC BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cca54

22

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

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

23

DIEeKTPOMarHUTHBIE BOJIHBI, UX
CBOMCTBA U CKOpocTh. [1Ikana
3JEKTPOMAarHUTHBIX BOJIH

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



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

[IpuHIHMIIBI pagnoCBA3U U

24 TeneBuacHusA. PasButue
cpencTB cBsi3u. Paguonokamus

75 KonTponsHas padbora bubnuorexa LIOK
«Konebanus v BOJHBD) https://m.edsoo.ru/ff0cc6f8
[IpssmMonuneitHOE

%6 pacIpoCTpaHEeHUE CBETA B bu6nuorexa [IOK
OIHOpPOAHOM cpene. ToueuHbli https://m.edsoo.ru/ff0cd350
MCTOYHUK CcBeTa. JIyy cBera
OTtpaxxeHue cBeTa. 3aKOHbI

7 oTpaxkeHus ceera. [loctpoenue bubmmnoreka [JOK
N300pKECHUH B TUIOCKOM https://m.edsoo.ru/ff0cd4e0
3epkaie
[Ipenomnenne ceera. [loaHoe

73 BHYTPEHHEE OTPAKECHUE. bu6mmoreka [JOK
[IpenenbHBIA IO MOJTHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPa’KeHUs
JlaGoparopHas paboTa

29 <<I/13MIZ:peHI;1€ ncica3aTeJm bubmorexa LIOK

https://m.edsoo.ru/ff0cd67a

MIPETIOMIICHUST CTEKIIa»
JIunsel. [loctpoenne

30 n300pakeHUi B JIMH3E. bu6nuorexa LIOK
®opmyIia TOHKOHN JTUH3BL. https://m.edsoo.ru/ff0cddle
YBenu4eHue JUH3bI
JlaboparopHas paboTa

31 «HccnenoBanue CBOMCTB
M300paXeHUI B TUH3AX)

32 Hucnepcus cBeta. CoxHBIN



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

cocTtaB 6enoro cBera. L[Ber.
JlaGopaTopHnas pabota
«Habmonenne aucnepcuu
CBETa»

WuTepdepenmus ceera.

bu6mmorexa [JOK

33 Mudpaius cera. . https://m.edsoo.ru/ff0ced22
JudpakuonHas pemeéTka

34 [TonepeyHOCTH CBETOBBIX BOJIH. bubnuorexa LIOK
[Tonsapusanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue Mpudops 1

35 YCTPOMCTBA U YCIIOBUS UX
6€301acHOT0 MPUMEHEHUS
['panu1Bl MPUMEHUMOCTH

16 KJIACCHYECKOW MEXAHHKHU. bu6moreka [JOK
[MoctynaTel crienuaibHOH https://m.edsoo.ru/ff0cf862
TEOPHUH OTHOCUTEITHHOCTH
OTHOCUTENBHOCTD

37 OJIHOBPEMEHHOCTH. bubnmoreka [JOK
3amenJieHre BpEeMEHH U https://m.edsoo.ru/ff0cfa42
COKpAIIICHHE JITTUHBI
DHeprusi ¥ UMIYJIbC

13 PEIIATHUBUCTCKON YaCTHUIIBI. bu6nuoreka [JOK
CBsi3b MacChI C SJHEPTHEH U https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPrUs MOKOs
Kontponbras padota «Onruka.

39 OCHOBBI cIENUATIBHON TEOpUHU bubmorexa LIOK

https://m.edsoo.ru/ff0cf610

OTHOCHUTEIILHOCTU

40 ®oronsl. opmyna [lnanka. bu6mmoreka [JOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

DHeprus U UMIyJIbC POTOHA

https://m.edsoo.ru/ff0cfel 6

OTKpBITI/Ie N UCCIICOOBAHUC

bu6mmoreka [IOK

41 .0 A.T.
porospdexra. Onbrrer https://m.edsoo.ru/ff0ctfc4
CroneroBa
3akonbl poTorddexra.

4 VYpaBHeHUE DHHIITEHHA JUTS bubnmnorexa [JOK
dboroarddekra. «kKpacHas https://m.edsoo.ru/ff0d015¢
rpanuna» Gorosdgexra
HaBnenune cBera. Onwite [1. H.

43 JlebeneBa. Xumudeckoe bubmorexa OK

. sleBa. https://m.edsoo.ru/ff0d04a6
JICUCTBUE CBETA
TexHuueckue ycTpoucTsa u
MPAKTUYECKOE MPUMEHEHHUE:

44
¢dorodnemMenT, poToaaTUHK,
COJIHEUHas OaTapesi, CBETOIUO]]
Pewienue 3anau o reme

45 «DneMeHThl KBAaHTOBOM bubmorexa [OK

https://m.edsoo.ru/ff0d0302
ONITHKI»
Mopens atoma TomcoHa.

46 OmneiTel Pe3epdopaa o bubnuorexa [JOK
PacCEeAHUIO O-4aCTHLI. https://m.edsoo.ru/ff0d091a
[LmanerapHas MoJenb aToMa

but6mmoreka [IOK
47 [Toctynater bopa
Y p https://m.edsoo.ru/ff0dOafa
W3nyyenue u moriomieHne
43 (OTOHOB TIpU Tepexo/ie aToMa bu6nunorexa [IOK

C OJIHOTO YPOBHS SHEPrUU HA
npyroi. Buael ciekTpos

https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
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https://m.edsoo.ru/ff0d0afa
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BosHOBBIE CBOWCTBA YaCTHILI.
Bounbl e bpouis.

bu6mmoreka [JOK

49 KopnyckyasipHO-BOJTHOBOX
PHyCKyIAp https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIIoHTaHHOE U
BBIHYKJICHHOE M3JTyICHHE
OTKpBITHE PATUOAKTUBHOCTH.

50 Omnsite Pe3epdopaa mo bu6muoreka [JOK
OIIPEAEIIEHNIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3TYUYCHUS
CaowuctBa anbda-, 6era-,

51 ramMmma-usnydeHus. Biausaue
pPaZOaKTUBHOCTH Ha KHUBBIC
OpTraHU3MBI
OTkpbITHE IPOTOHA U
HeuTpoHa. M3otomnsl. Anbga-

52 acnaj. DJICKTPOHHBIM U bubnmorexa LHOK
p o vp https://m.edsoo.ru/ff0d1162
MO3UTPOHHBIN OeTa-pacma.
lN'amma-uznydenue
DHeprus CBA3M HYKJIOHOB B
saape. SAnepHble peakiuu.

53 H,ur; HLH/I"p eaKT(Ij ITpoGaembl bubmmorexa HOK

p p p- 1P ’ https://m.edsoo.ru/ff0d1356
MEPCIIEKTUBBI, IKOJIOTUIECKUE
ACTICKTBHI SIICPHOM SHEPTCTUKU
DeMeHTapHbIE YaCTHUIIBI.
OTKpbITHE TO3UTPOHA. METO BT
54 HaAOJFOZICHUS ¥ PETUCTpaIlun bubnuorexa [JOK

3JIEMEHTAPHBIX YaCTHII.
Kpyrasiii cton
«DyHIaMEHTAIbHBIE

https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

B3auMOIeuCTBUs. EqnHCTBO
(U3NUECKOU KAPTHHBI MHPay

55

DTarnbl pa3BUTHS ACTPOHOMHUH.
[Ipuxnagnoe u
MHPOBO33PEHYECKOE 3HAUCHUE
acTpoHoMuUHU. Bu 3B€3/1HOTO
HeOa. Co3Be3us, SpKue
3BE3/IbI, INIAHETHI, UX BUINMOE
nemxenne. ConHeunas
cucrema

56

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

57

3BE3/bI, UX OCHOBHEIE
XapaKTEpUCTUKU. 3BE3/1bI
TJIAaBHOM MOCIIEZI0BATEIBHOCTH.
BuyTpennee ctpoeHue 3BE3.
CoBpeMeHHbIE NPEACTABICHUS
0 MIPOUCXOKACHUHU U HBOJIOIIIH
ConHua u 38€31

58

Mueunsi [1yTh — Hama
I'amaktuka. [lonoxxenue u
nekenre CoJiHIa B
I'anaktuke. I'amakTUKH.
UepHble ObIpHI B sSApax
raJlakTHK

59

Bcenennas. Pa3z6eranue
ranakTuk. Teopust bonbuioro
B3pbIBa. PenukTOBOE




u3nydyeHue. MeraranakTuka

60

Hepermennsie npo0iaeMbl
aCTPOHOMHUU

61

KontponpHas pabota
«DNeMeHTHbI aCTPOHOMUH U
acTpou3uKu»

62

O606maromuit ypok. Poib
(U3HUKU ¥ aCTPOHOMUH B
SKOHOMHUYECKOM,
TEXHOJIOTUYECKOM, COLMaNbHOM
U 3TUYECKOM chepax
NesITeIbHOCTH YeJIOBEKa

63

O6o06matomuii ypok. Ponb u
MecTO (pU3UKHU U aCTPOHOMMH B
COBPEMEHHOI HayYHOI
KapTHHE MHUpa

64

O6o06maromuit ypok. Poib
(buzmvecKoit Teopuu B
(hopmupoBaHUHN
npeCcTaBICHUN 0 PU3NICCKON
KapTUHE MHpa

65

O6o0maromuii ypok. Mecto
(u3NIEeCKO KapTUHBI MHpPa B
o0IIeM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIpeICTaBICHHUI O IPUPOJIE

66

PesepBHbIil ypok. MarautHoe
noJje. DJIeKTPOMarHuTHast
WHIYKIUS




PesepBHblit ypok. OnTuka.

67 OCHOBBI cIENUATIBHON TEOpUHU 1
OTHOCHTEILHOCTH
Pesepnslii ypok. KBanrosas
bu6mrorexa [JOK
68 ¢dusnKa. DIeMEHTHI 1

aCTPOHOMHUU U acTPOPHU3UKH

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOTPAMME

68



https://m.edsoo.ru/ff0d1784

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30OBATEJILHOM ITPOT'PAMMBI

10 KIIACC

Kon
NpoBepsieMOro
pe3yJjbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHEro o01ero 06pa3oBaHus

10.1

JleMoHCTpHpOBaTh Ha TMpuUMEpax poib W MecTo (UMK B
(hOopMHUPOBAHUK COBPEMEHHOM HAYYHON KapTHUHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUM, B IPAKTUYECKOU AEATEIBHOCTH

Jonen

10.2

VY4uTBIBAaTh I'PaHUILIbI TPUMEHEHUS U3yUEHHBIX (PU3MUECKUX MOJIEIICH:
MaTepHajbHas TOYKA, MHEpLUalIbHAs CUCTeMa OTcuéra, abCOJIOTHO
TBEPAOE TEO, UACATBHBIN Ira3; MOJAEIN CTPOCHUS Ta30B, KUIKOCTEH
U TBEPABIX TeEJ, TOYCUHBIM IEKTPUYECKUHN 3apsAl — IPU PEIICHUU

(bI/I3I/I‘lCCKI/IX 3aaaq

10.3

Pacnio3naBaTh ¢u3ndeckue siBneHus (IPoOLecchl) H OOBICHATh UX HA
OCHOBE 3aKOHOB MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOU TEOpUH
CTPOEHHUsI BEUIECTBA U JJIEKTPOJAMHAMHMKH: DPAaBHOMEPHOE W
PaBHOYCKOPEHHOE NMPSMOIMHENHOE ABUKEHUE, CBOOOIHOE MaJICHUE
TCJI, ABUIKCHUC II0 OKPYKHOCTHU, MHCPUUA, BSaHMOHeﬁCTBHC TCI,
mupdys3usi, OpOyHOBCKOE [BI)KEHHE, CTPOCHHUE J>KHIKOCTeH U
TBEPABIX TEJN, W3MEHEHHE 00BhEMa Tel Tpu  HarpeBaHUHU
(oxJaxaeHnn), TEIUIOBOE PAaBHOBECHE, HMCTHapeHue, KOHJCHCAIus,
IUIaBJICHUC, KpUCTallIM3alus, KHIICHUC, BJIAXXHOCTH BO31AYyXa,
MOBBIIICHNWE JaBJICHHUsS ra3a MpH €ro HAarpeBaHUUM B 3aKPBITOM
coCysle, CBA3b MEXIYy IapaMeTpamMu COCTOSIHHMsS Trasa B

H3o0Iponeccax; SJICKTpUu3auus T, B3aUMOJICHCTBHE 3apdaa0B

10.4

OnucelBaTh MEXaHUYECKOE JBI)KEHHE, HCHOJIb3ys (U3NYECKUe
BEJIMYMHBI: KOOPAUHATA, IIyTh, IIEPEMELIEHHUE, CKOPOCTh, YCKOPEHUE,
Macca Tela, CWIa, WMIYJIbC Tela, KUHETUYECKas OHEprus,
NOTEHIMAJbHAs HHEPIus, MeXaHudeckas paboTa, MexaHHYecKas
MOIIHOCTb;, IpPU OINHUCAHUU TNPABUIBHO TPAKTOBaThb (PUINYECKUI
CMBICII HMCIOJB3YEMBIX BEJIMYMH, UX OOO3HAUEHUS U EIUHMIIbI,
HaXOJUTh (POPMYJIbI, CBSI3bIBAIOLINE JaHHYIO (PU3NYECKYIO BEIUUUHY

C ApYT'UMH BCIWYNHAMUA

10.5

OnuceIBaTh HN3YYCHHBIC TCIIJIOBLIC CBOMCTBA Te€Jl U TCIUIOBLIC

SABJICHUA, HUCIIOJIB3Y (1)I/I3I/I‘IGCKI/Ie BCJIIMYMHBI. JaBJICHUEC Tasa,




TEMIIepaTypa, CpEeIHsAs KHHETHYecKash DSHEpPrusi XaoTHYECKOTo
JBUKEHUS MOJIEKYJ, CpEIHEKBaJApaTUYHas CKOPOCTb MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss OSHeprus, pabora rasa,
KO3 (GUIUEHT IOJE3HOro JEHCTBUSA TEIUIOBOTO JABUIATeNs; IpHU
OMMCaHUU  TNPAaBUIBHO  TPAKTOBAaThb  (U3MYECKUH  CMBICT
UCIIOJIb3YEMBIX BEIMYUH, UX O003HAYCHHS M €JUHHIIBI, HAXOAWUTH
(bopMyIibl, CBA3BIBAIOIIME JAHHYI (U3NYECKYIO0 BEJIUYUHY C

APpYyTUMHU BEJIIMYNHAM

10.6

OnuceiBaTh M3yYEHHBIE JIIEKTPUYECKHE CBOIICTBa BelIeCTBa U
ANEKTPUYECKUE SIBICHHUS (IIPOILIECCHI), HCIONB3ysl (PU3NUECKHe
BEJIMYMHBI:  DJIGKTPUYECKUI  3apsij,  JJCKTPHUECKOe  TIOJIe,
HaprI)KéHHOCTB noJjisA, IMOTCHLHUAaJ, Pa3sHOCTb NOTCHUOUAJIOB; IIPU
ONMCAaHWHM  TPABWIBHO  TPAaKTOBaTh  (PU3UYECKUH  CMBICI
HCIIOJIB3YEMBIX BCJIIMYHH, HUX 0003HaueHusa u CAWHUIEBI; YKa3biBaTbhb
(opMyJIbl, CBA3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BETUUYHUHY C IPYTUMHU

BCINYHNHaAMH

10.7

AHAJIM3UPOBATH (I)I/I3I/I‘-I€CKI/IC nmpoueccol M ABJICHHA, HUCIOJb3YA
¢buznyecKre 3aKOHbI U MPUHIUIBL: 3aKOH BCEMUPHOTO TIATOTeHMS, I,
IT u 11T 3akoHBI HhIOTOHA, 3aKOH COXpPaHEHUS] MEXaHUYECKOU YHEPTHH,
3aKOH COXpaHCHUWA UMITYJIbCA, IPUHIUII CYTIICPIIO3UIUN CHUJT, TPUHITUII
paBHOIIpaBusd HWHCPUHUAIBHBIX CUCTEM OTC‘-IéTa; MOJICKYJISIPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHUS BEIIECTBA, TA30BbIE 3aKOHBI, CBSI3b
CpeHEeN KMHETHYECKOW SHEpPrHuH TEIUIOBOrO JBM)KEHHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIIepaTypoH, MEePBbIA 3aKOH TEPMOJUHAMUKH; 3aKOH
COXpaHEHHUs JJIEKTPUYECKOTo 3apsiaa, 3akoH Kynona; mpu sTom
pa3ianyaTth CIOBECHYIO (hOPMYIHPOBKY 3aKOHA, €T0 MaTeMaTHUECKOe

BBIPOKECHHE U YCIOBUS (TPaHUIIbI, 00JIaCTH ) MPUMEHUMOCTH

10.8

OOBACHATb OCHOBHBIE NMPHUHLUIBI ACUCTBUS MallUH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pasziuyaTh YCJIOBUA HX O€30MacHOro

HCIIOJIB30BaHUsA B HOBCGHHCBHOﬁ KHU3HHU

10.9

BbINONMHATE SKCIIEPUMEHTHI IO UCCIIEI0BAHUIO (PU3UUECKUX SABJICHUN
U TPOLIECCOB C MCIOIb30BAHUEM IPSMBIX U KOCBEHHBIX U3MEPEHUIL;
npu 3ToM (HOpMYIHPOBATh MTPOOIEMY (337a4y) U THIOTE3y Y4eOHOTro
HKCIEpUMEHTa,  cOOMpaTh  YCTAHOBKY M3  IPEIOKEHHOIO

000pyA0BaHNUs, IPOBOAUTH OMBIT U (POPMYIUPOBATH BHIBOIBI

10.10

OcyuiecTBisATh MNpsIMbIE U KOCBEHHBIE H3MEpeHUs: (U3NYECKUX
BEJIMYMH; TIPYU 3TOM BBIOMpATh ONTHMAJBHBIA CIIOCOO M3MEPCHHS U

HCIIOJb30BaTh U3BCCTHBHIC MCTOAbI OLICHKHU HOI‘pCI_HHOCTeI‘/JI H3MepeHHI>’I




10.11

HccnenoBaTh 3aBUCUMOCTH MeXAy (U3NYECKUMU BEIMYMHAMU C
UCIIOJIb30BaHUEM MPSMBIX HU3MEPEHM; MPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHPOBaTh pE3yJNbTaThl IOJYYEHHOH 3aBUCHUMOCTH
(bu3nuecKrx BeIUYUH B BUJIE TaOIUI U rpadUKOB, eJ1aTh BHIBO/BI 110

pe3yJibTaTaM HCCle0BaHus

10.12

CoOmogate mpaBwia 0O€30MacHOr0 TpyJda TpHU TPOBEACHHUH
UCCIIEIOBAaHUM B paMKax Y4YeOHOro SKCIEpUMEHTa, Yy4ueOHO-
HCCHCHOB&TCHLCKOﬁ u HpOGKTHOﬁ ACATCIIBHOCTH C UCIIOJIB30BAHUECM

MU3MEPUTENIbHBIX YCTPOMUCTB U 1a00paTOPHOTO 000PYI0BaHUS

10.13

Pemarp pacu€THbie 3a1auu ¢ IBHO 33aJJaHHOW (PU3UYECKON MOJIENbIO,
UCIIONB3ysl (pr3MYecKre 3aKOHBI W MPHUHIIMITBI; HA OCHOBE aHaM3a
YCIOBHS 3aJa4dl  BBIOMpATh (PU3UYECKYIO MOJENb, BBIACIATH
busznyecKre BeTUYUHBI U (OPMYJIIbI, HEOOXOIUMBIC IS €€ pelIeHus,
MPOBOJIUTh pPAacyY€Thl M OLIEHUBATh PEAIbHOCTh MOJYYEHHOTO

3Ha4YCHUA (1)I/I3I/ILI€CKOI71 BCIINYHHBI

10.14

Pemarp  kayecTBeHHbIE  3aJaud:  BBICTPAMBATh  JIOTUYECKHU
HENPOTUBOPEUHBYIO IETIOUYKY PACCYKICHHM ¢ OOPOil Ha N3y4YEHHbIE

3aKOHBbI, 3aKOHOMCPHOCTH U @HSHHGCKHG SIBJICHUA

10.15

Hcnonp3oBaTh Mpu pelIeHUHd Y4YeOHbIX 3a7ad COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJOTMH JJIsl TOWCKA, CTPYKTypUPOBAHHS,
UHTEpIpEeTalliil U MPeICTaBICHHUs y4eOHOH M Hay4YHO-TIOMYJISIpHON
MH(pOPMaLINK, TOTYYEHHON U3 Pa3InYHbIX UCTOUYHUKOB; KPUTHYECKU

aHAJIM3UPOBATh MOITydaeMyI0 HH(OPMALIHIO

10.16

[TpuBOANTE MpHUMEpPHI BKJIAZAa POCCUHCKUX U 3apYOEKHBIX yUEHBIX-
(U3HMKOB B pa3BUTHE HAYKH, OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOT I

10.17

Mcrnonp30BaTh TEOPETHUECKUE 3HAHUS MO (DU3MKE B TTOBCEIHEBHON
XKHU3HU JUId  o0ecriedeHHss O€30MacHOCTH TpU  OOpalleHuu ¢
npubopaMH M TEXHUYECKUMH YCTPOHCTBaMH, s COXpaHEHHUs
300pOBbs. M COONIOEHUSI HOPM JKOJIOTMYECKOTO IOBEJIEHHS B

OKpY’Karolleu cpene

10.18

PaboTats B rpymre ¢ BHIMOJHEHHEM Pa3TUIHBIX COI[UATIBLHBIX POJICH,
IUIAHUPOBATh  pabOTy TPYIIBI, pPANHOHATBLHO  PACIPEICIATh
00SI3aHHOCTH Y TUIAHUPOBATh JIEATENBHOCTh B HECTaHIAPTHBIX
CUTyalUsX, aJIcKBaTHO OLIEHUBATh BKJIAJ Ka)XXIO0I'0 U3 y4aCTHUKOB

IPYIIIBI B pELIEHUE paccMaTpUBaeMoOM MpooOIeMbl




11 KIIACC

Kon
NPoOBEPsAEMOro
pe3yJbTaTa

IIpoBepsiemble NpeaMeTHBIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeILHON MPOrpaMMbl CPETHEr0 001IIero 06pa3oBaHMs

JleMOHCTpHpOBaT, Ha TMpUMEpax poidb W MecTo (U3UKU B
(GhOpMHUPOBaHUK COBPEMEHHOM HAYYHOW KapTHUHBI MUPA, B PA3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B MPAKTUYECKOUN AEATEITbHOCTH

JFO/IeH, IETIOCTHOCTD U €IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

Y4YUTBHIBATH TPAHUIIBI TIPUMEHEHHUS N3yUYEeHHBIX (PH3MUECKUX MOJICIICH:
TOYEYHBIN DJIEKTPUYECKUN 3apsLl, siIepHas MOJEIIb aTOMa, HyKJIOHHAs

MOZCIIb aTOMHOTI'O sApa ITpU pCIICHUN (I)I/I3I/I‘-IGCKI/IX 3aJga4

11.3

Pacnio3naBath Qu3ndeckue sBieHuUs (MPOLECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB JJIGKTPOJMHAMUKA ¥  KBAaHTOBOW  (DU3UKH:
AIIEKTPUYECKasl TMPOBOAMMOCTD, TEIIOBOE, CBETOBOE, XHMHUYECKOE,
MarHUTHOE  JEHCTBHUS  TOKa,  B3aMMOJACWUCTBHE  MAarHUTOB,
DIIEKTPOMATHUTHAS WHAYKLHSA, JEHCTBHE MArHUTHOTO TOJS Ha
NPOBOJHUK C TOKOM M JBWKYIIUHCS 3apsijl, SJICKTPOMArHUTHBIC
KOJICOaHUsT W BOJHBI, TNPSMOJHMHEHHOE pPACIpPOCTPAHCHHE CBETA,
OTpaXeHHe, TpeliomMiieHHe, uHTepdepeHuus, aupakuus U
HOJISIpU3ALUS CBETA, JUCIIEpPCUs CBETa, (POTOINEKTpHUEcKuil 3¢ ekt
(botorddexT), cBeTOBOE nMaBleHHWE, BO3HUKHOBCHHE JHMHEHYATOTrO
CIeKTpa aToMa BOJOPOAA, €CTECTBEHHass W HCKYCCTBCHHAs

PaaOaKTUBHOCTh

11.4

OnuceiBaTh UW3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPHUYECKUE,
MarHUTHBIE, ONITUYECKHUE, DIEKTPUIECKYIO TIPOBOIUMOCTD PA3IINIHBIX
cpel) ¥ DIEKTPOMArHUTHBIE SBJICHHS (IIPOLIECCHI), HUCIOJIb3YS
bu3MYeCKue BEIMYMHBL DJICKTPUYECKUH  3apsj, Cujla TOKa,
ANIEKTPUYECKOE  HAIpsDKEHUE, DJIEKTPUYECKOE COMPOTHUBIICHUE,
pasHocth moteHmanos, J/1C, paboTta Toka, HHIYKIUS MAarHUTHOTO
nonsi, cuna Awmmepa, cuia JlopeHia, MHAYKTHBHOCTH KaTYUIKH,
SHEPTUS DJEKTPUUYECKOTO W MArHUTHOTO TOJIEH, TIEPUOJ] M YacToTa
KosieOaHui B KOJIe0ATEIILHOM KOHTYPE, 3apsi/l U CHJIa TOKa B ITPOIIecce
FapMOHUYECKUX  3JEKTPOMAarHUTHBIX  KojeOaHHWH,  (oKycHoe
pacCTOSTHUE M ONTHUYECKAas CUJia JIMH3BI, NPU OMHUCAHWH MPABUIBLHO
TPAKTOBATh (PUIWYCCKUH CMBICI HCIIOJIb3YEMbIX BEIWYHMH, WX

0003HaueHHWsI W EAWHUIIB; YKa3blBaTh (OPMYIIBI, CBS3BIBAIOIINE




JaHHYTO (1)I/I3I/I‘I€CKYIO BCJIMYHHY C APYTUMH BCIUYNHAMU

11.5

OnunceiBaTh  HW3yYEHHBIE KBAaHTOBBIE SIBJIEHHA M IIPOLECCHI,
UCIIONIb3Ysl (PU3MYECKHE BEIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX
BOJIH, JIJTUHA BOJHBI M YacTOTa CBETAa, SHEPIHs U UMIYJIbC (POTOHA,
NIEPHOJ TIOJIypaclaia, JHEPTUs CBA3U aTOMHBIX sJIep; IIPU OIIMCaHUU
IOPAaBWJIBHO TPAKTOBAaTh (U3NYECKUH CMBICH  HCIOJIb3YEMBbIX
BEJIMYMH, WX OOO3HAYCHHUsS W EIWHUIBI, YKa3bIBaTh (OPMYJIBL,
CBS3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEJIUYMHY C JPYTUMHU

BCIIMYMHaAMM, BBIYUCIATH 3HAYCHUC (bHSPI‘ICCKOfI BCINMYHUHBI

11.6

AHanu3upoBaTh (pU3MYECKHE NPOLECChl M SBJICHUS, HCIOJIb3Y
dbusznyeckue 3aKOHBI M OPUHLHUIBE: 3akoH Owma, 3aKOHBI
MOCJIEIOBATEIBPHOTO ¥ TAPAJUICTLHOTO COCIMHEHUS TPOBOTHHUKOB,
3akoH Jl>xoyis — JIeHna, 3aKOH 2JIEKTPOMarHMTHOW MHYKIIUH, 3aKOH
OPSMOJIMHEMHOTO PAaCHpOCTPAaHEHUsI CBETA, 3aKOHBl OTPAXKECHUS
CBETAa, 3aKOHBI MPEJIOMJICHHUS CBETa, ypaBHEHHE OWHINTEWHA Js
dboTodrddexra, 3aKOH COXpPAHCHHUS DSHEPTUM, 3aKOH COXPAHEHUS
UMIIYJIbCA, 3aKOH COXPAHEHHS OJIIEKTPUUYECKOTO 3apsiia, 3aKOH
COXpPaHEHHsS MAaccoBOTrO 4Mcia, HocTyinatel bopa, 3akoH
pPaAMOaKTUBHOTO pachajga; 0Opu ASTOM pa3iudyarbh CJIOBECHYIO
(bopMyITMPOBKY 3aKOHA, €TO MATEMATHUECKOE BEIPAKEHHUE U yCIOBUS

(rpaHM1IBI, 006JIACTH) TPUMEHHUMOCTH

11.7

OHpGIIGJI?ITI) HAIpaBJICHUC BCKTOpa HWHAYKIMK MArHuTHOI'O II0JIA

IIPOBOJHMKA C TOKOM, cuiibl Amnepa u cuiibl Jlopenna

11.8

CtpouTh ¥ ONUCHIBATH M300pa’KE€HUE, CO37AaBAEMOE IUIOCKUM

3€pKajoM, TOHKOW JIMH301

11.9

BrimmonssaTs SKCHCPUMCHTHI 110 UCCIICJOBAHUTIO (I)I/ISI/I‘-ICCKI/IX SIBJICHUU
U TIPOLIECCOB C UCIMOJIb30BAHUEM TMPSMBIX U KOCBEHHBIX M3MEPCHUM;
pHu ATOM (GOPMYITUPOBATH MPOOIEMY (3a/1a4y) ¥ THIIOTE3Y YIEOHOTO
OKCIIEpUMEHTa,  CcOOMpaTh  YCTAHOBKY M3  MPEIIOKEHHOTO

000py10BaHUs, POBOAUTE OIBIT U (POPMYJINPOBATH BHIBOJIBI

11.10

OCyIIICCTBJISITB nNpsAMbIC W KOCBCHHBLIC H3MCPCHUS (1)I/I3I/I‘-IGCKI/IX
BCJIMYHH; IIPU 3TOM BLI6I/IpaTB ONTUMAJIBHBIA CIIOCOO HU3MCPCHHUA U

HCII0JB30BAaTh U3BCCTHBIC MCTOJbI OICHKHU HOFpeIHHOCTCﬁ I/I3MepeHHﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIMYHMH C UCIIOJIb30BaHUEM
OPSIMBIX HM3MEPEHUH; IIPH O3TOM KOHCTPYHPOBAaTh YCTAaHOBKY,
(buKcHpoBaTh pe3yNbTaThl MOIYYEHHONW 3aBUCHUMOCTH (U3UYECKUX
BEJIMYMH B BUJIe TaOIUI U TpaUKOB, eNaTh BBIBOBI IO pe3yJibTaTaM

HUCCICIO0BaHUA




11.12

Cob6ntogaTe mpaBuiia 0€30MacHOrO TpyJda MpU  IPOBEACHUU
UCCIIEIOBAaHUN B paMKax Y4eOHOro OSKCIepUMEHTa, Yy4ueOHO-
UCCIIEI0BATENbCKOM U MPOEKTHOMN J1eATEeIbHOCTH C UCIIOJIb30BaHUEM

M3MEPUTENIbHBIX YCTPONUCTB U 1a0OPAaTOPHOTO 000PY10BAHUS

11.13

Pemate pacuérHblie 3a1auu C SBHO 3aIaHHON (PU3HYECKOW MOJCIIBIO,
UCTIONB3Ysl (pr3Myeckne 3aKOHBI W MPUHIMIIBI; Ha OCHOBE aHAJIW3a
YCIIOBUSL 3aJadyd  BBIOMpATh (PU3NYCCKYI0 MOJEb, BBIICIATH
¢du3nueckre BeNUYUHbBI U POPMYJIIbI, HEOOXOAUMBIE ISl €€ pelIeHus,
MPOBOJIUTh pPacy€Tbl M OLIEHUBATh PEAIbHOCTh IOJYYEHHOIO

3HaYeHUS (PU3NYECKON BETUUMHBI

11.14

Pematp  KayecTBEHHbBIE  3a/Jaud:  BBICTpPAWBaThb  JIOTMUYECKH
HEMPOTHUBOPEUUBYIO LIEMIOYKY PACCYKICHUMN C ONMOPOIl HA U3yYEHHBIE

3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘IGCKI/I€ SIBJICHUA

11.15

Hcnonp30BaTh TpH  pelIeHHH YYeOHBIX 3a7ad COBPEMEHHBIC
MH(POPMALIMOHHBIE TEXHOJOTMHU JJsl TMOWCKA, CTPYKTYpUPOBAHMA,
UHTEpIpeTalii M MpeJCTaBIeHUs] y4eOHOH M Hay4YHO-TOMYJISIpHON
UH(POPMALIUH, TIOTYYEHHOW U3 PA3INYHBIX UCTOYHUKOB; KPUTUUECKU

AHAJTM3UPOBATH MOTydaeMyI0 HHPOPMAIIUIO

11.16

OOBSACHATH MPHUHLIMIIBI ACHCTBUS MAallliH, TPUOOPOB U TEXHUYECKUX
YCTPOWCTB; pasinyaTh YCJIOBHUS MX O€30MacHOTO HCIOJIb30BAHUS B

OBCEIHEBHON KU3HU

11.17

[TpuBOUTE NMpUMEPHI BKJIAJA POCCUMCKUX M 3apyOexkHBIX yUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B 00BSICHEHHE MTPOLIECCOB OKPYKAIOILET0

MHpa, B Pa3BUTHUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonp30BaTh TEOPETHUECKUE 3HAHUS MO (DPU3MKE B MOBCEIHEBHOM
KU3HM I8 oOecrieueHus O€30MacHOCTH TpHU  OOpameHuu ¢
npubopaMr W TEXHUYECKUMH YCTPONCTBaMH, JJsi COXpaHECHHUS
3I0pOBbSl U COOJIIOJICHUST HOPM SKOJOTHYECKOTO TIOBEIEHUS B

OKpYXKaroIiei cpene

11.19

PaGotath B rpymme ¢ BBIMOJHEHUEM Pa3IUYHBIX COIMAIBHBIX POJICH,
IUIAHUPOBaTh ~ pabOTy  TPyHNbl, PalUOHAIBHO  PACHpPEIeNsiTh
00s3aHHOCTM U TUIAHUPOBATH JIEATEIBHOCTh B HECTaHAAPTHBIX
CUTYallUsX, aJ€KBATHO OLIEHWBATh BKJIAJl KaXXJIOTO W3 YYaCTHHKOB

IPYIIIBI B PELICHUE PacCMaTpUBAEMOil TPoOIeMBbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon
pa3jiena

Kox npoBepsiemoro
3JIeMeHTa

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O [IO3HAHU A

1.1

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

MO3HAHUS MPUPOBL. DKCIIEPUMEHT B (pU3UKE

1.2

MopenupoBanue (QU3NYECKUX SBICHUN U
IIPOLECCOB. Hayunsie TUIIOTE3BL.
@u3NYeCKre 3aKOHbI M TEOpUH. [ paHUIIbI
NPUMEHUMOCTH  (U3MYECKUX  3aKOHOB.
[Ipunmun cootBercTBUs. Ponb uU  mecTo
¢u3ukn B (QOPMHUPOBAHUM COBPEMEHHOM
HAay4YyHOM KapTHUHBI MHpa, B MNPAKTUYECKOH

IEATEILHOCTH JII0AeH

MEXAHUKA

#iHPari#KTHEMATUKA

2.1.1

MexaHu4ueckoe JABUMOKCHUC.
OTHOCUTEIIFHOCTD MECXaHHUYCCKOTO

nerxeHus. Cucrema otcuéra. TpaekTopus

2.1

[lepemenienue, CKOPOCTh (CPeAHsIsi CKOPOCTh,
MTHOBEHHAasi  CKOPOCTb) W YCKOpPEHHUE
MaTepUaIbHOW TOYKU, X MPOEKIUU Ha OCU
CHUCTEMBI KOOpAUWHAT. Cnoxenue

MEepEMEIICHUMN U CIIOKEHUE CKOPOCTEM

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IIPSAMOJIMHEMHOE JBHXKCHUE. I'padpuxu
3aBHCHUMOCTH KOOpJUHAT, CKOPOCTH,
YCKOpEHUs, OyT¥ W I[epeMelieHus

MaTepUaIbHOU TOYKU OT BpEMEHU

CBobOoHOE najzieHne. Y CKoOpeHue

CBOOOIHOTO MaIECHUS




KpuBonuneiinoe nBuxenue. PaBHOMepHOE
JBIKEHHE  MaTepUalbHOM  TOYKM IO
OKPY’KHOCTH. YTJIOBasi CKOpPOCTb, JIMHEHHAs
CKOpOCTb. [Iepuon u 4acToTa.

LleHTpOCTpEMUTENBHOE YCKOPEHUE

TexHudeckue  yCTpOWCTBA:  CHUIOMETP,
JBIKCHHE CHApS/OB, LICMHBIE U PEMEHHBIC

nepenadn

[TpakTuyeckue paboThI. N3mepenue
MIHOBEHHOH  ckopoctH.  MccienoBanue
COOTHONLICHUA MCXKAY nyTiaAMHU,
IPOIIEHHBIMU TEJIOM 3a IOCJE10BaTEIbHbIE
paBHBIE  INPOMEXYTKH  BpPEMEHH  IIpU
PaBHOYCKOPEHHOM JIBM)KEHUHM C HaydalbHOM
CKOpPOCTBIO, paBHOW Hymo. M3ydyenue
JBIDKEHUS ILApUKa B BA3KOW SKUIKOCTH.
W3ydyenue nBWKEHUS Tena, OpOLIEHHOIO

TOpHU30HTAJIBHO

2.2

H#HPari## IMHAMUKA

2.2.1

[Ipunnun  otHOocuTensHOCTH  [anmnes.
IlepBbii 3axkoH HerootoHa. MuepuuanbHbIe

CHUCTEMEI OTCUETA

222

Macca Tena. Cuna. Ilpunnun cynepno3uuuu

CHI

223

Bropoii 3akon HproToHa 1j1s1 MaTepuaibHOU
TOYKM B HMHEPLUAIBHOW CHUCTEME OTCUYETa
(UCO). Tpermit 3axkoH HerooToHa Ist

MaTCpHaAJIbHBIX TOUCK

224

3akoH  BceMupHoro  TaroreHus. Cuiia
TshkecTH. [lepBasg KocMudeckass CKOpPOCTb.

Bec tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIKEHUST U CHJla TPEHHUS  TOKOS.

Koaddutment tpenns. Cuia conpoTUBIECHUS




IIpU ABUXKCHUU TECJIA B ) KUAKOCTHU HUJIU ra3ec

2.2.7

[TocTynarenbHOe U BpaliaTelIbHOE ABUKECHUE

a0COJIFOTHO TBépI[OFO TCl1a

2.2.8

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpallleHHS.
[1ieuo cumbl. YciioBUst paBHOBECUS TBEPAOTO
tena B UCO

229

TexHuueckue yCTpOMCTBA: TMOIIIUITHUKH,

JABWIKCHUC NCKYCCTBCHHBIX CIIYTHHKOB

2.2.10

[TpakTuyeckue paboThl. M3yueHue ABHKEHUS
Opycka MO HaKJIOHHOM IJIOCKOCTH TIOJ
JIEUCTBUEM HECKOJbKUX cuil. MccienoBanue
3aBUCUMOCTH CHJI YIIPYTOCTH, BOZHUKAOIIUX
B J1ehOpMUPYEMOIl TPYKUHE U PE3UHOBOM
obOpasnie, OT BEIWYMHBI WX 1edopmaruu.
Uccnenosanue YCIIOBUM paBHOBECHS

TBEPAOrO Tella, UMEIOIIETO OCh BPAILEHUS

23

##tPar#H###3AKOHbBI COXPAHEHUA B MEXAHUKE

NMnynsC MarepuasbHOM TOYKH, CHUCTEMBI

2.3.1 MarepuaibHbIX TOueK. WMmynsc cunbl U
M3MEHEHNE UMITYyJIbCca Tela
30 3akoH coxpaHeHuss ummyisca B HCO.
o PeakTuBHOE NBMKEHKE
233 Pa6ota cunbl
234 MoHOCTb CHIBI
35 Kunetnueckass  sHepruss  MaTepHAIBHON
o TOYKH. TeopeMa 0 KHHETUYECKOU SHEPTrUU
ITorenunanpHas »Heprus. IloTeHnuanbHas
)36 SHEprus yapyro nepopMHUpOBaHHON
o npyxuHsl. lloreHnumanbHas sHeprus Tena
BOJIM3M MOBEPXHOCTH 3EMIIU
[ToTeHunanbHbIE U HEMOTEHIMAIBHBIE CUJIBI.
37 CBsA3b pa®OTBl HEMOTEHLHUAIBHBIX CHJI C

U3MCHCHHECM MEXaHHUYECKOMH OHCPIrUun

CHUCTCMBbI TCII. 3akoH COXpaHCHUA




MEXaHUYECKON YHEPTUU

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS
239 TexHu4eckue yCTpOHUCTBA: ABUKEHUE PAKET,
o BOJOMET, KOTIEP, IPYKUHHBIA ITUCTOJIET
[Ipaktnueckue pabGoThl. M3yueHue cCBs3U
5310 CKOPOCTEHl Tel IMpu HEyHpyrom yaape.

UccnenoBanme cBsi3u  pabOTBl  CHIIBI  C

H3MEHCHHEM MEXaHHMISCKOM SHCPTrHHU TCJia

MOJIEKYJISAPHAS ®U3NKA 1 TEPMOAMHAMUKA

3.1

#i##Par###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKON TEOPUU

3.1.1

OCHOBHBIE ~ TIOJIOKEHUS  MOJEKYJSIPHO-
KUHETUYECKON TEOPHH. BpoyHoBckoe
neuxenne. uddysus. Xapakrep ABIKEHUS

u B33HMO[[CfICTBI/I$I qacCTull BEUICCTBa

Mogenu cTpoeHus Tra3oB, KUIAKOCTEH U
TBEPABIX Ted U OOBSCHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE ATHUX MOJIENICH

Macca wmonekyn. KosmuecTBo BeliecTsa.

[TocrosnHas ABoraapo

TemnoBoe paBHOBecue. Temmeparypa u eé

usmepenue. lllkana remneparyp Lienscus

Mopnens  upeanpHoro rasza. OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KHHETHYECKOU

TCOpHUU UACATLHOTI'O Ir'a3a

AOGcomoTHas TemrepaTypa Kak Mepa cpeHeit
KMHETHYECKON JHEpruu TEIUIOBOI'O
JIBIKEeHMs dactul rasa. [llkama temneparyp

KensBuHa

VYpasuenne Kianeiipona — Mengeneesa.

3akon [anpToHa

I"azoBbIe 3aK0HBI. M30mpol1IeCcChl B HI€AIbHOM
ra3c¢ C NMOCTOSHHBIM KOJIMYCCTBOM BCIUICCTBA.

n30TepMa, U30Xo0pa, n300apa

TexHuueckne  yCTpOWMCTBa:  TEPMOMETP,




O6apometp

3.1.10

[TpakTnueckue pabotel. M3Mepenue maccol
BO3/JyXa B KJJacCHOM KoMHare. MccinenoBanne
3aBUCHUMOCTH MEXIY napameTpaMu

COCTOAHHUA Pa3PCIKCHHOI'O ra3a

3.2

OCHOBbI TEPMOJIMHAMUKNU

3.2.1

TepMoauHamuyeckas cuctemMa. BHyTpeHHss
SHEpPrusi TEPMOJAMHAMHYECKOM CHUCTEMBI M

CIIOCOOBI €€ N3MEHEHUS

322

KonuyecTBo TeruioTsl u pabota. BHyTpeHH s

SHEPTIHUA OAHOATOMHOI'O UACAJIIBHOTO I'a3a

3.23

Bunel Tenmonepenauu: TEIUIONPOBOLHOCTD,
KOHBEKIUSA, u3ilydeHue. TennoéMKoCcTh Tena.
VYnenpHasd TEIIOEMKOCTHL BellecTBa. Pacuér

KOJMYCCTBA TCIIJIOTHI IIPH TCILIONEPEaaUC

324

IIepBb1it 3aKOH TEPMOJIUHAMUKH.
IIpumenenne IIEPBOTO 3aKOHA
TEPMOJAVHAMUKH K MU30IPOLECCAM.

I'padmyeckas uHTepnperanus paboThl Ta3a

3.25

TemoBble MamuHbl. [lpuHIMIOB AEHCTBUS
TeIUI0BbIX MammH. [IpeobpazoBanus sHEpTUA
B TEWIOBbIX MammHaX. Koaddurment
nosniesHoro aevictBusi  (manee —  KIIJ)

termioBoi mamuHbl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoii 3aKOH TEPMOJIUHAMUKH.
HeoOpatumocTs mpoleccoB B IMPHPOJE.
TenmoBrie JIBUTATEH. DKOJIOTHYECKUE

po0JIeMBI TEIUIOIHEPTETHKU

3.2.7

Texnuueckue YCTPOWCTBA: JIBUraTelb
BHYTPEHHETO CropaHus, OBITOBOM

XOJOOUJIBHUK, KOHAUIIUOHCD

3.2.8

IIpaxTuueckue paboThI. N3mepenue

YIEIbHON TEITIOEMKOCTH

33

#i#H#Part## AT PET ATHBIE COCTOSAHU A BEILIECBA. ®A30BbIE




[NEPEXO/IbI

3.3.1

[TapooGpazoBanue " KOHJICHCAITHSI.
Hcnapenue u KumeHue. YielbHas TEIIoTa
napooOpa3zoBaHusl. 3aBUCUMOCTh

TEMIICPATYPBI KUIICHUS OT JABJICHUA

332

AOCOmIOTHAS W OTHOCHUTENbHAS BJIAXKHOCTH

Bo3ayxa. HacelmeHHslil nap

3.33

Teépmoe  tenmo.  Kpucramnmueckue U
amopdHbIe Tenma. AHHU3OTPONHS CBOWCTB
KPHUCTAJIOB. Kunkue KPHUCTaJLIBL.

CoBpeMeHHbIE MaTepHUaIbI

3.34

[InaBnenne wu Kpucrammzanus. Y aelbHas

teruioTa masneHus. Cyonumanus

3.35

ypaBHeHI/IC TEILIOBOro OajlaHca

3.3.6

TexHuueckue yCTpOWCTBA: TUTPOMETP H
IICUXPOMETP,  KaJOPUMETP,  TEXHOJOTUHU
MOJIyYeHUsI COBPEMEHHBIX MaTepHaJIOB, B TOM

YHUCJIC HAHOMATCPHAJIOB, 1 HAHOTCXHOJIOTI'NH

3.3.7

IIpakTrueckue paboThI. N3mepenune

BJIAJKHOCTH BO3]1yXa

SJIEKTPOAMHAMUKA

4.1

#H#HPari#H##OJIEKTPOCTATUKA

4.1.1

OnexkTpuzauusi Ten. ONEeKTPUYECKUil 3apsj.

I[Ba BUA SJICKTPUUCCKUX 3apPs10B

HpOBOI[HI/IKI/I, AUIJICKTPUKHN u

ITOJIYITPOBOTHUKH

4.1.3

3aKOH COXpaHEHHsI JIEKTPUUECKOTO 3apsiia

4.1.4

B3aumopeiictBue 3apsanoB. 3akoH Kynona

4.1.5

Onextpuueckoe  mnone.  HanpsxkénHocThb
ANEKTPUYECKOTO TOJISL. [TpuHnmn
cyneprno3uiuuu. JIuHuM ~ HanpsyKEHHOCTH

SJICKTPHUYCCKOI'O ITOJIA

PaGota cHi 3IEKTPOCTATHYECKOTO OIS

ITorenuuan. Pa3HOCTh MOTEHIIUAIOB




HpOBOJIHI/IKI/I U OUSJICKTPHUKU B MMOCTOAHHOM
QJICKTPUYCCKOM  IIOJIC. I[I/IBJICKTPI/I‘-ICCKBJI

IMPOHUITACMOCTb

DIIEKTPOEMKOCTb. Konnencarop.
DIEeKTPOEMKOCTh IUIOCKOTO KOHAECHCATOpA.

DHeprus 3apsKEHHOI0 KOHAEHCATopa

TexHudeckue ycTpoHcTBa: 3IEKTPOCKOI,
AIIEKTPOMETP, INIEKTPOCTATHYECKasi 3alluTa,
3a3eMJIeHHE ANIEKTPONIPUOOPOB,

KOHJEHCATOP, KCEPOKC, CTPYHHBIN MIPUHTEP

4.1.10

[IpakTnueckue paboTHI. N3mepenne

BHGKTpOéMKOCTI/I KOHACHCATOpa

4.2

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJIAX

VYcaoBus CyICCTBOBAHUSA IIOCTOSHHOI'O

4.2.1 JJIIEKTPUYECKOr0 TOKa. MCTOYHMKM TOKA.
Cuna toka. IlocTostHHBIN TOK
422 Hanpsokenune. 3akon Oma 17151 yyacTka 1enu
423 DNEeKTpUYECKOe CONPOTUBJIEHHE. Y IETbHOE
o COIIPOTHUBJIEHUE BEILIECTBA
424 [TocnenoBarenbHoOe, napasieNbHoe,
o CMEIIAHHOE COEAMHEHNE TPOBOHUKOB
Pabota snekTpudeckoro Toka. 3akoH Jxoyns
4.2.5
— Jlenna
4.2.6 MoIHOCTb 3IEKTPUYECKOTO TOKA
anekTponaBmwkymias cuia (mamee — SAC) u
427 BHYTPEHHEE  CONPOTUBJICHHUE  HCTOYHMKA
o ToKa. 3akoH OMma a1 MOJHOM (3aMKHYTOM)
anekTpuueckoi rienu. Koporkoe 3ambikaHue
DNeKTpOHHAass  NMPOBOAMMOCTb  TBEPABIX
428 METAJJIOB.  3aBUCUMOCTb  CONPOTHUBIICHUS
o METaJIIOB oT TeMIIepaTyphbl.
CBepxnpoBoIUMOCTb
4.2.9 OnexTpuueckuil Tok B BakyyMme. CBolicTBa




AJIIEKTPOHHBIX ITyYKOB

4.2.10

[TomymipoBOIHUKH. CoOcTBeHHAS u
npUMecHast POBOJIUMOCTb
NOJypoBOIHUKOB. CBOMCTBA p-n Mepexosa.

[TomynpoBOIHUKOBBIE TPUOOPHI

4.2.11

:‘)J'ICKTpI/I‘ICCKI/Iﬁ TOK B QJICKTPOJIUTAX.
3JICKTpOJII/ITI/I‘~I€CKaSI JUcCcomuanus.

DJIIEeKTPOJIn3

4.2.12

DIIEKTPUYECKHI TOK B rasax.
CaMOCTOATENBHBIA W HECAMOCTOATEIbHBIH
paspsia. Pa3nudHbie TUITBI CaMOCTOSTENBHOTO

paspsaa. Mounus. [1nazma

4213

TexHuyeckue  yCTpPOMCTBA:  aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, MCTOYHUKH TOKA,
AIIEKTPOHArpeBaTEIbHbIE npudopHl,
AJIEKTPOOCBETUTEIILHBIE puOopHI,
TEPMOMETP  CONPOTUBJIEHMS, BAKYYMHBIN
IUOJl, TEPMHUCTOPl U  (POTOpPE3UCTOpHI,

HOHynpOBO,[[HI/IKOBBIﬁ Au04, raJlJbBaHHUKa

4.2.14

IIpaxTueckue paboTHI. N3yuenue
CMEIIAHHOTO COEIMHEHMSI PE3UCTOPOB.

N3mepenne DOJIC ucTOUHMKA TOKa M €ro
BHYTpeHHero comnpotusieHus. Habmronenue

QJICKTPOJIN3a

11 KIIACC

Kon
pa3aeia

Koanposepsiemoro
3JIeMeHTa

HpOBepﬂeMble 3JIEMEHTBI COACPKAHUA

4

SJIEKTPOAMHAMUKA

#HPari#M AT HUTHOE I10JIE. OJIEKTPOMAI'HUTHAA

WHIYKLAS

4.3

4.3.1

TlocTosiHHBIE MarHuThHl. B3auMmoaencTBue

IIOCTOSIHHBIX MarHuToB

432

MaruutHoe mosie. BekTtop MarHuTHOM




UHAYKIUU. [IpuHIMO — Ccynepno3uiuy.
Jlunum MarHuTHOM MHAYKIMU. Kaptuna
JIMHUA  MarHuTHOW HWHIOYKIUU  TOJS

IIOCTOAHHBIX MaroHmuToB

MarauTHOE MoJjie MPOBOAHUKA C TOKOM.
KapTtuna nuHuii nosist JIMHHOTO MPSMOTO

MNpOBOAHUKA W 3aMKHYTOI'O KOJIBLEBOTO

433 MPOBOJIHUKA, KATYIIKH C TOKOM. OTBIT
Opctena. B3aumoseiicTBie npoBOIHUKOB
C TOKOM
434 Cuna AMriepa, e€ MOJ1yJIb ¥ HapaBJICHHUE
Cuna  JlopeHuma, €€ Moaynb H
HampaBjieHue. JIBrkKeHue 3apsyKeHHOU
433 YaCTHUIbI B OJJHOPOAHOM MarHUTHOM TIOJIE.
Pa6ota cunsl Jlopeniia
4.3.6 SBneHune AMeKTPOMAarHUTHON MHIYKITHH
437 [ToTok BeKTOpa MarHUTHOW MHIYKIIMH
/C WHIYKIIUH. 3aKoH
4.3.8
ANEeKTpOMarHuTHOM nHAyKIu Papanes
BuxpeBoe anextpuueckoe mnome. I/C
WHIYKUUA B TPOBOJHUKE, IBUXKYIIEMCS
439 MOCTYIATEIbHO B OJIHOPOJHOM
MarHuTHOM TI0JIe
4.3.10 [IpaBusno Jlenma
NHIyKTUBHOCTS. SIBneHue
4.3.11
camouHaykuuu. IJ1C camonHIy KU
DHeprusi MarHUTHOTO TOJSl KaTyIIKHA C
4.3.12
TOKOM
43.13 DNEeKTPOMAarHUTHOE T0JIe
TexHuyeckue YCTPOWCTBA: MOCTOSHHBIE
MarHuThbl, AJIEKTPOMATrHUTHI,
4.3.14 JJIEKTPOABUIATENb, YCKOPUTEITN

OJICMCHTAPHBIX  YaCTull, HWHAYKIIHOHHAsA

IICYb




4.3.15

[IpakTnueckue paboTBhL. N3yuenne
MAarHUTHOTO TIOJI1 KaTYIIKH C TOKOM.
UccnenoBanne ACUCTBUS MOCTOSHHOTO
MarHuTa Ha  paMKy c TOKOM.
Uccnenopanme SIBIICHHS

SHCKTpOMaFHI/ITHOﬁ HHAYKOHUU

KOJIEBAHMA 1 BOJIHBI

5.1

#HPari#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE

KOJIEBAHUA

KonebarenpHast cucrema. CBOOOMIHBIC
KojieObanus. ['apMoHMYEecKHue KoJieOaHusI.
[lepuon, wacrora, ammumtyna u ¢dasa

KoJIeOaHuii

[IpyxuHHBIA MasTHUK. MaremMaTH4ecKui

MasATHHK

5.13

YpaBHeHHE TapMOHUYECKUX KOJICOaHHIA.
Kunemaruueckoe " OUHAMHUYECKOE

OIIMCaHKE KOJICOATEILHOIO JABVIKCHUA

[IpeBpamienue SHEpPruu npu
rapMoOHMYecKux  KoneOaHusx.  CBs3b
aAMILIUATY b KOJIeOaHUt HUCXOIHOU
BEJIMYHHBI C aMIUTUTYIaMU KOJIeOaHUi e

CKOPOCTH U YCKOPCHU

5.1.5

Konebatenpupiii  koHTYp. CBOOOIHBIE
ANEKTPOMATrHUTHBIC KoseOaHus B
UACaIbHOM  KOJEOATEIIbHOM  KOHTYDE.
AHanorusT MEXIYy MEXaHUYECKUMHU W
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMHU.

®opmyna Tomcona

5.1.6

3aKOH COXPaHEHUs dHEPIUuu B UI€aJIbHOM

KOJIeOaTeIbHOM KOHTYpPE

5.1.7

Brinyxnennbie MEXaHUYECKUE
koisicOanusa.  Pesonasnc. Pezonancuas
KpHBas. Brinyx1eHHBIE

QJICKTPOMArHUTHBIC KoJIeOaHHS.




[lepemennbiii  Tok. CuUHYCOUAANBHBIN

HepeMeHHHﬁ TOK.

5.19

MomHoCTb IIEPEMEHHOTO TOKa.
AMIUINTYAHOE U JACUCTBYIOLIEE 3HAYCHUE

CUJIbI TOKA U HAIIPSAXKCHUA

5.1.10

Tpancdopmarop. [IpousBoacTso,
nepeaaya U MoTpedeHHe dIIEKTPUIECKON
SHEPruu. OKOJOTHYECKHE PUCKH TpU
MPOU3BOJICTBE DJIEKTPUUECKOW HHEPTHUU.
Kynstypa UCIIOJIb30BaHUS

3JIEKTPOSHEPTUHU B MOBCEHEBHOMN KU3HU

5.1.11

Texnuueckue ycTpoiicTBa: cericmorpad,
ANMEKTPUICCKHI 3BOHOK, JIMHUA

QJICKTponepcaavd

5.1.12

[Ipaktuyeckue pabotel. HMccaenoBanue
3aBUCHMOCTH MEPHOa MaJIbIX KoJeOaHUi
rpy3a Ha HUTH OT JUIMHBI HUTU U MacChl
rpy3a. MccnenoBanue mepeMEeHHOTO TOKA
B Lenu u3 IIOCJIEI0BATEIILHO
COEIMHEHHBIX KOHJEHCATOpa, KaTYIIKH U

pe3ucropa

5.2

#HPari#MEX AHUYECKUE 1 OJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

MexaHuueckue BOJTHBI CIIOBUS
2

pactpoctpanenus. [lepuon. CkopocTh

pacrnpocTpaHeHHss W JUIMHA  BOJIHBI.

HOHGpG‘IHI)IC " MPOAOJIbHBIC BOJIHBI

522

HH#HPar## Nurepdepennys U qudpakuus

MEXaHNYCCKHX BOJIH

523

3Byk. CKOpOCTh 3ByKa. ' pOMKOCTH 3BYyKA.

Bricora Tona. TemOp 3ByKa

524

ONEKTPOMarHUTHHIE  BOJIHBL. Y CIIOBHSA
W3JIy4eHUs] DJIEKTPOMATHUTHBIX  BOJIH.
B3anmuas opuenranus Bekropos E, B u

U B 2JIEKTPOMAarHUTHOM BOJIHE B BAKyyMe

525

CBolicTBa  2JIEKTPOMAarHUTHBIX  BOJIH:




OTpakeHHe, IPEIIOMIICHUE, TOIIpH3anus,
mudpakuus, unrepdepenuus. CKopocTh

OJICKTPOMArdHMuTHBIX BOJIH

5.2.6

[Ixamna JIEKTPOMAarHUTHBIX BOJIH.
IIpuMeHeHNne 2IE€KTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

HpI/IHLII/IHBI PagruoCBA3N WU TCICBUACHUS.
Pannonoxaum{. :‘)J'ICKTpOMaFHI/ITHOC

3arpsi3HEHHE OKPYIXKAIOIIEH Cpeib

5.2.8

TexHnueckue yCcTpOHUCTBA: MYy3bIKAJIbHBIE
MHCTPYMEHTBHI, YJIBTpa3ByKOBas
JUAarHOCTHKa B TEXHUKE U MEIULUHE,
pajap, PpaguONpPUEMHHUK,  TEJIEBU30D,

anTeHHa, Tenedon, CBY-neyp

53

##H#ParH#OIITUKA

5.3.1

HpHMOJ’IHHCﬁHOG pacupoCTpaHCHUC

CBETa B OJIHOPOIHOM cpene. JIyu cBera

532

OtpaxkeHue cBeTa. 3aKOHBl OTPaKEHUS
csera. [locTpoeHne n300paKeHNiA B IIIOCKOM

3epKasie

533

[Ipenomiienne cBera. 3aKOHBI MPETIOMIICHUS
CBeTa. AOCOIIOTHBIA IOKa3aTeib

MIPEIOMIICHUS

534

IomHoe BHYTpEHHEE OTpaKEHUE.
[IpenenbHbI yrosl MOJIHOTO BHYTPEHHETO

OTpPaXKEHUS

53.5

Hucnepcust cBera. ClOXHBIM CcOCTaB

oenoro cBera. l{Bet

5.3.6

Cobuparore M paccerBarONIUe JHUH3HI.
Tonkast nuH3a. POKYCHOE pacCTOSIHUE U
ONTHYECKass cujga  TOHKOW  JIMH3BI.
ITocTpoenue n300pakeHU B
coOMparIIUX U PACCEHUBAIOIINX JIMH3aX.
@dopMyna TOHKOW JIMH3BI. YBEIUYCHUE,

JaBaeMoe JIUH30H




5.3.7

[Ipenensr IIPUMEHUMOCTHU

FCOMCTqueCKOﬁ OIITUKH

5.3.8

Wurepdepenrms  cBera. KorepeHTHbIC
HCTOYHUKH. VenoBuss — HaOMIOAEHUS
MaKCHMYyMOB u MHHHAMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(I)a?»HHX KOI'¢pCHTHBIX HCTOYHHUKOB
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Judpakuuss  cBera.  JudpaxmmonHas
peméTka. YcnoBue HaOMIOEHUS TIIaBHBIX
MaKCUMYMOB npu naJIcHUM
MOHOXPOMaTHYECKOTO CBETa Ha

TUGPAKIIMOHHYIO PEIIETKY

5.3.10

[Tonsapuzanus cBera

5.3.11

TexHuueckue ycCTpoWCTBa: OYKH, JIyHa,
¢doroanmnapar, MPOEKLUMOHHBIA ammapar,
MHKpPOCKOII,  TEJECKON,  BOJOKOHHAas
ONTHKA,  JAU(paKIHOHHAs  peméTKa,

TIOJISIPOU T

5.3.12

[Ipaktuueckue  pabotel.  M3mepeHue
nokasareJs npenomienus. Mccnenosanue
CBOMCTB  M300pakeHM B  JHMH3aX.

Ha6JHOI[eHI/Ie AUCTIEPCUU CBETA

RJIEMEHTAHI CIIELITUAJILHOM TEOPUU OTHOCUTEJILHOCTH

6.1

I'paHuipl MPUMEHUMOCTH KJIACCHYECKOU
MEXaHUKH. ITocTynatsl TEOPUU
OTHOCHUTEIILHOCTHU: UHBApUAHTHOCTh
MOZYJIl CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIIMI OTHOCUTEIBHOCTH DUHIITEHHA

6.2

OTHOCHUTEIILHOCTD OOIHOBPEMCHHOCTH.
3aMeaneHHe BpEMCHHU W COKpallCHUC

JUINHEL

6.3

DHeprusi ¥ UMITYJIbC CBOOOTHOM YACTHUIIBI

6.4

CBsi3p Macchl C PHEPrHed M MMITYJIbCOM
CBOOOJHON YacTHULl. OHEpPrus IOKOs

CcBOOOTHON YaCTHUIIBI




KBAHTOBAS ®U3UKA

7.1

H#i#Par###JIEMEHTBI KBAHTOBOU OITTUKU

®otonsl. Popmyna Ilnanka  cBs3M
7.1.1 sHepruu (POTOHA C €T0 YaCTOTOW. DHEPTrHUs

Y UMITYJIbC (POTOHA

OTtkpbiTHE u UCCJIEIOBAHNE
7.1.2 dboroaddekra. OmbiTel A.I'. CroneTona.

3akoHsl hoTodddexra

YpaBHeHue OHHIITENHA 1A

7.1.3 dboroaddexra.  «Kpacnas  rpaHunan

dotorddekra

7.1.4 Hasnenue cBera. OnbiTel [1.H. JIeOenena

7.1.5 XHUMHUYECKOE NeHICTBUE CBETA

Texnndeckue ycTpoicTBa: (OTOIIEMEHT,
7.1.6 ¢boronaTuuk, COJIHEYHas Oarapes,

CBETOIHO/I

7.2

CTPOEHUME ATOMA

Monens atoma TomcoHa. OnBITE
7.2.1 Pesepdopra o uccinenoBaHUIO CTPOCHHUS

aTomMa. HnaHeTapHaﬂ MOJECJIb aTOMa

[Tocrynater  bopa.  M3nyuenue u
noryomeHne (GOTOHOB MpH  TMepexojie
7.2.2 aToMa C OJIHOTO YPOBHS DJHEPruud Ha
apyroi.  Buabl  cnektpoB.  Cnektp

YPOBHEW HEPTrUM aTOMa BOAOPOJa

BomHoBEIE cBoiicTBa 4actuil. BoaHEI ne
bpoiiss. KopnyckynsipHo-BoTHOBOM
7.2.3
ayamm3M. Judpakuus SIeKTpOHOB Ha

KpucTajuiax

CrioHTaHHOE U BBIHYXKACHHOC U3JIYUYCHHUC.

7.2.4
YCTpoicTBO U IPUHIIMIT PaOOTHI J1a3epa

TexHuueckue yCTpoMCTBa: CIEKTPAIBHBIN

7.2.5 aHayn3 (CIEKTPOCKOIT), Jia3ep, KBAHTOBBIM

KOMITBIOTEP




7.2.6

[Ipaktuueckne pabotel. HabmoneHue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE AA1PO

7.3.1

Meroapl HaOMIOJIEHUS €W PETUCTpAIuU

QJICMCHTAPHBIX YaCTUI]

7.3.2

OTkpbITHE PaAMOAKTUBHOCTH. ONBITHI
Pesepdopna mo ompeneneHuto cocTtaBa
paavoaKkTUBHOrO u3nmydeHus. (CBolicTBa
anbda-, oera-, raMma-mu3JIy9eHHs.
BrusHre pamMoakTHUBHOCTH Ha JKUBBIC

OpraHu3MBbI

7.3.3

OTKppITHE  NPOTOHA W HEUTpPOHA.
Hyxionnas mozxens siapa I'eiizenOepra —
HBanenko. 3apsa sapa. MaccoBoe 4uciio

sapa. M3oTonsl

7.3.4

Anbda-pacnan. ONEeKTPOHHBIN u
MO3UTPOHHBIA  Oera-pacnaa. [amma-
U3JIy4eHue. 3aKOH  PaJUOAKTUBHOIO

pacmana

7.3.5

OHeprus CBSI3M HYKJIOHOB B  sJIpe.

SAnepusie cunbl. Jledekt Macco aapa

7.3.6

H,I[epHBIe pEaKiuu. I[eneHHe N CHHTC3

saaep

7.3.7

SAnepubiii  peakrop.  TepMosinepHsii
cuHre3. [IpoGiemMbl M  MEpPCHEKTHUBBI
SJIEPHOM  DHEPreTHUKU. OKOJOTUYECKHE

ACTEKThI EPHOM SHEPTETUKH

7.3.8

OneMeHTapHble  4YacTHlbl.  OTKpbITHE
IIO3UTPOHA. @yH1aMEHTAIIbHBIE

B3aUMOIEHCTBUS

7.3.9

TexHuueckue yCTpOMCTBA:  JO3UMETP,
kamepa BunbcoHa, sAIepHbBI peakTop,

aTomHast bomOa

7.3.10

ITpaktiueckue pabotsl. MccnenoBanue




TPEKOB qacTuIg (HO T'OTOBBIM

¢dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3BEé3qHOTO0 Heba. Co3Besnus, spKue

3Bé3I[BI, IIJIaHETHhI, UX BUAUMOC IBUKCHUC

8.2

Comnueunas cucrema. l[lmaHeTrsl 3eMHOU
rpynnbl.  [lnaHeTel-TUranTel W UX
CIIyTHHUKH, KapJIUKOBBIC IJIaHETHI. Masbie

testa CoMHEYHON CUCTEMEI

8.3

Connne, d¢otochepa u  armocdepa.

CoHeuHast akTHBHOCTD

8.4

Hcrtouynuk sneprun ConHua u 3BE371

8.5

3BE31bI, MX OCHOBHBIE XapPAKTEPUCTHKH:
Macca, CBETUMOCTb, PaJHyC, TEMIIEpaTypa,
HX B3aHMOCBSI3b. Juarpamma
«CTICKTPAITGHBIN  KJIACC — CBETUMOCTBY.
3BE31pI IVIABHOM  IIOCIIEIOBATEILHOCTH.
3aBUCUMOCTh «Macca — CBETHMOCTBY» JIJIs

3BE3]1 II1aBHOM MOCIEI0BATEILHOCTH

8.6

#H##Par###BHyTpeHHee CTpoeHue 3BE3I.
CoBpemeHHbIE IIPEJCTABIICHUS 0
npoucxoxaeHnn U sBomoruu ConHia u

3BE3. DTarbl )KU3HH 3BE3]I

8.7

Mineunsiii Ilyte — Hama ['amakTuka.
CnupanbHasg  cTpykTypa  [anakTukw,
pacupezneiieHue 3BE3N, ra3a U IBUIM.
Ilonoxeane u nBuwxkenne CoyHIA B
lanaktuke. Ilmockas wu cdepuueckas

IOACHUCTEMBI TlamaxTukn

8.8

Tunel ramaktuk. PaguoranakTukum ®

KBa3apbl. YEpHBIE IBIPHI B SJIPaX TaTaKTHK

8.9

Bcenennas. Pacmupenue BceneHHON.
3akoH XaO6sa. Pas30OeraHue rajakTuk.
Bospact u pamuyc BceneHHoH, Teopus

bonpmoro B3peBa. Mogens «ropsuen




Bcenennoii». PenukroBoe uzinyuenne

8.10

MacmrabHast  cTpykTypa  BceneHHoil.
Mertaranaktuka. Hepeménasie mpo6ieMsl

aACTPOHOMHHU




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka. 10 knacc. Makuies I'.4., byxoBues b.b., Corckuit H.H.; oz
penaxnueii [TapdentoeBoit H.A. Akmoneproe o6mecTBo «M3marenscTBo
«IIpocseuieHue

» ®usuka. 11 knacc. Msxuiues I'.4., bByxosues b.b., Hapyrun B.M.; nox
penakmueit [lapdentreBoit H.A. AxkuimonepHoe o6mectBo «M3maTenscTBo
«IIpocsemieHue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1. YueOnuk I'.4. Mskumes, b.b. byxoBues, H.H. Corckuit «®u3nka 10 knacc:
y4eOHHUK /17151 00111e00pa30BaTeNbHbIX YUPEKIECHUN: 0a30BbIH U NPO(UIBHBII
ypoBHN», M.: «IIpocBemienue», 2021 r.

2. YueOnuk I'.5l. Mskumes, b.b. byxosues, B.M. Uapyrun «®uszuka 11
KJ1acc: Y4eOHUK I 00111e00pa3oBaTeIbHbIX YUPESKICHUN: 0a30BBIN U
npodbuabHbIN ypoBHUY, M.: «IIpocBemenue», 2021 r.

3. Auapromeukun C.M., CnyxaeBckuii A.C. "Konctpykrop"
CaMOCTOATENbHBIX U KOHTPOJIbHBIX paboT. @usnka. 10-11 kmaccel. M.
«ITpoceemenue». 2010 r. 191 c.

4. I'pomueBa O.M. Tematnueckre KOHTPOJIbHBIE U CAMOCTOSITENIbHBIE PA0OTHI
no ¢usuke. 10 kmacc. M.: «DOx3amen». 2012 1. 192 c.

5. I'pomueBa O.U. Coopuuk 3anay no puszuke. 10-11 knaccol. M.: «Dx3amen».

2015 . 208 c.



6. [lIunos B.®. ®uzuka. 10-11 knaccesl. [loypouHoe niiaHUpOBaHUE K
yueOHuKy - Mskuiesa I'.5., byxosuesa b.b. u n1p. M.: «IIpocBemienue». 2015
r. 128 c.

7. PeimkeBuu A.I1. ®usnka. 3agaunuk. 10-11 xkmaccel. M.: «/Ipoda». 2013 1.
192 c.

8. I'pomueBa O.U. TemaTnueckrue KOHTPOJIbHBIE U CAMOCTOSTENbHBIE PAOOTHI
no ¢usuke. 11 xknacc. M.: «Dx3amen». 2012 . 144 ¢

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

1. ®enepanbHbIi LEHTP

nH(OPMAITMOHHO-00pa30BaTEIBLHBIX PECYPCOB
https://web.archive.org/web/20191121151247/http://fcior.edu.ru/

2. HOP u pecypcenl o pusuke http://class-fizik.ru/astw.html

3. Kopniopanus «Poccuiickuii yueOHUK»
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-
astronomiya/

4. I1IOP u pecypcst o ¢usuke http://class-fizik.ru/fizw.html

5. BupryanbHbie 1abopaTopHbie padOThI IO (PU3MKE
https://efizika.ru/course/view.php?id=44

6 1. bubnuoreka — Bc€ o npeamety «DPuszuka». — Pexxum noctyna:
http://www .proshkolu.ru

7. BuneoonsIThl Ha ypokax. — Pexum gocryna: http://fizika-class.narod.ru



8. Enunas xosmekuus U poBbIX 00pa3oBaTeIbHBIX PeCypcoB. — Pexum
noctyma: http://school- collection.edu.ru

9. DnekTpoHHBIE YYEOHHUKH TI0 Pu3uke. — Pexxum gocryma:
http://www.fizika.ru

10. ®enepanbHblil HEHTP UH(OPMAITMOHHO-00Pa30BATEIbHBIX PECYPCOB. —
Pexxum nocryna: http://www.fcior.edu.ru/

11. MuTepHeT ypok. — Pexum nocryna:
http://interneturok.ru/ru/school/physics/

12. Anumanuu pusndeckux o0beKToB. — Pesxxum noctymna:
http://physics.nad.ru/

13. XKusas pusuka: oOyuaromas nporpamma. — Pexxum moctyma:

http://www.int-edu.ru/soft/fiz.html



