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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOro YpoOBHS Ha YPOBHE CpEIHEro OOIlero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IOJOKEHUH U TpeOOBAHMUN K pe3yibTaTaM
OCBOCHHSI OCHOBHOHM 00pa3oBaTeiIbHOM MporpaMMsbl, npeactaBieHHbIX B OI'OC
COO, a Takxe ¢ yué€roM (enepanbHOW paboyell NpOrpaMMmbl BOCIUTAHUSA U
KOHLEMUMK TpernojiaBanust yuyeOHoro npeamera «Pusnka» B 00pa3zoBaTEIbHBIX
OpraHu3anuUsIX Pocculickon Oenepanuu, peATU3YIOLINX OCHOBHBIE
o0OpazoBarenbHbIE MPOTPAMMBI.

Conepxanue mnporpaMMmbl MO (U3MKE HampaBieHO Ha (QopMUpOBaHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcs 10—11 kimaccoB npu 00yueHuu
X (u3MKe Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-IEATEIbHOCTHOIO MOJAXO0/A.
[Tporpamma no ¢usmke coorBercTByeT TpedoBanusmM OI'OC COO k muaHupyeMbIM
JMYHOCTHBIM, MPEIMETHBIM U METANPEIMETHBIM pe3yjIbTaTaM OOyYeHHUs], a TAKKe
YUYHUTHIBAET HEOOXOJUMOCTh pealh3alliid MEXIPEIMETHbIX CBsA3eH (U3UKU C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMU NpeaMeTaMu. B Hell onpenenstoTcss OCHOBHbIE
ey u3ydeHus (U3NKN Ha YPOBHE CPEIHEro OoOIIero o0pa3oBaHusl, INIaHUPyEMbIE
pe3ysbTaThl  OCBOGHMSI Kypca (U3MKH: JIMYHOCTHBIC, METalpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Tporpamma 1o gu3rke BKIIOYAET:

e IUJJAHUPYEMBIE PE3YJIBTATHI OCBOCHUS Kypca (PU3UKU Ha Oa30BOM YpPOBHE, B

TOM YHCJIE TPEIMETHBIEC PE3YJIbTAThI MO rojilaM 00yUEHUS;

e coJiepkaHue yueOHoro npeamera « Pu3nka» 1o rojgam o0yueHusl.

®duzrka Kak Hayka o HauOoJsiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyMNas B
KayecTBe y4eOHOro IMpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyskaromeM mupe. LlIkonpHbI Kype GU3NKN — cCTEMOOOpa3yoInii
JUI €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUM, HW3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuszmyeckoir reorpadueir u actpoHomued. HMcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKMX 3HAHUW  ONpejAessseT XapakTep M pa3BUTHE
pa3HOO0OpPa3HBIX TEXHOJIOTHI B cpepe IHEPTETUKH, TPAHCTIOPTA, OCBOEHUS KOCMOCA,
NOJIyYEHHUS] HOBBIX MAaTEPHAJIOB C 33JJaHHBIMU CBOMCTBaMH MU Apyrux. M3ydeHue
(buU3HKK BHOCUT OCHOBHOM BKJ1a/l B GOPMHUPOBAHKE €CTECTBEHHO-HAYYHOUN KapTUHBI
Mupa oOydarouuxcsi, B (OpMUpPOBaHME yMEHUN MPUMEHSATh HAYYHBIM METOJ
NO3HAHUS MIPHU BBINIOJHEHUU UMHU YUYE€OHBIX UCCIEA0OBAHMIM.

B ocHoBYy Kypca pusuku 1151 ypoBHS CpeIHEro oo1ero oopa3oBanus MoI0KeH
pAl uael, KOTOpPbIE MOKHO PACCMaTpUBaTh KaK MPUHLIUIIBI €70 HOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUUM € HEM Kypc SBJISIETCS JIOTMYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3/ieloB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJJACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HUKHU.



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

Hoes eymanumapusayuu. EE peanuzauus mnpeanosiaraeT HCIOJIb30BaHUE
TYMAHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAYKH, OCMBICICHUE CBSI3M Pa3BUTHUS
(U3MKH C pa3BUTHEM OOIIECTBA, & TAKXKE C MUPOBO33PEHUYCCKIMHE, HPABCTBCHHBIMHU
Y DKOJIOTMYECKUMU ITpoOIeMaMu.

Hoes npuknaomnoii nanpaenennocmu. Kype pu3nku npeanonaaraet 3HakOMCTBO
C MIUPOKUM KPYTOM TEXHMUYECKHX U TEXHOJIOTHYECKUX MPUIIOKECHUM W3YUYEHHBIX
TEOpUIl U 3aKOHOB.

Hoes sxonocusayuu peanu3yercs TOCPEACTBOM BBEACHHUS DIIEMEHTOB
COJIEp)KaHus, TMOCBSIMIEHHBIX JKOJOTUYECKUM MpoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKXKe OOCYKIEHUS
po6JieM palOHAIILHOTO MPUPOIOTIONB30BAHMS U SKOJIOTMUECKO 0€30IacHOCTH.

CrepKHEBBIMU 3JI€eMEHTaMU Kypca (DU3MKM Ha ypOBHE CpEIHEro OOIIEero
oOpa3oBaHus SBIAIOTCS (pusmyeckue teopuu (HOpMHUPOBAHHUE MPECTABICHUN O
CTPYKType NOoCTpoeHus: (pU3NIecKoil Teopun, poiu (pyHAaMEHTaIbHBIX 3aKOHOB U
MPUHITUTIOB B COBPEMEHHBIX MTPEICTABICHUSIX O PUPO/IE, TPAHHUIIAX MPUMEHUMOCTH
TEOPUA, JUIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U MPOIECCOB).

CucteMHO-IeSTEIbHOCTHBIN TOAX0A B Kypce (U3WKH pean3yeTcsl Mpexse
BCEr0 3a CU€T OpraHMU3allid HKCIEPUMEHTAIBLHON JESITEIbHOCTH O0yYaroluXcCs.
Jlist 6a30BOTO YPOBHA Kypca (PU3UKHU — 3TO UCTIOJIB30BAaHUE CHCTEMBI ()POHTATBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B MPOTpaMMe
no (usuke 0ObEIMHEHBI B OOIIMIA CIMUCOK YUYEHHYECKHX MPAKTUYECKUX padoT.
Brigenenue B yka3aHHOM TepedyHe JabopaTOpHBIX pPadOT, MPOBOAUMBIX IS
KOHTPOJIA Y OILIEHKH, OCYIIECTBIICTCS yYaCTHUKAMU 00pa30oBaTEeIbHOTO Mpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHUPOBAHUS M OCHAIIeHUs kaOunera (usuku. [lpu
9TOM oOOecreunBaeTCcsl OBJAJCHUE OOYyYaloIUMHUCSI YMEHUSMH IPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCICAOBAHUsS 3aBUCUMOCTECH (PU3NYCCKUX BEIHYWH U
MIOCTAHOBKY OIIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHME yAesSETCS PEHICHUIO paCUETHBIX U KAUYeCTBEHHBIX 3a/1a4.
[Tpu sTOM 7151 pacYETHBIX 3aJ1a4 IPUOPUTETOM SIBIISIFOTCS 3a]1a4M C SIBHO 33/IaHHOU
bu3nueckoil MOJENbl0, TMO3BOJSIONIME MPUMEHSATh HW3YUYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pasjienia Kypca, TaK U HWHTETpUPYs 3HAHUS U3
pasHbIX pas3zaenoB. JlJig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUS HA
0oOBsICHEHHE MpPOTEeKaHUs (U3NYECKUX SBICHUH M MPOLECCOB B OKpYKArOIIEH
KU3HH, TpeOyronue BhIOOpa (U3UYECKON MOJENHM ISl CUTyalluu MPaKTHKO-
OpUEHTHPOBAHHOTO XapaKTepa.



B cootBerctum ¢ Tpedoanusimu I'OC COO k maTepralbHO-TEXHUYECKOMY
obecrieueHn0 yuyeOHOro mpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha ypOBHE
cpenHero ooOmero oOpa3oBaHMs JOJDKEH HM3y4daTbCsl B YCIOBUAX MPEIMETHOTO
KaOuHeTa (PU3MKU WIM B YCIOBUAX HHTETPHUPOBAHHOIO KaOHMHETa MPEIMETOB
€CTECTBEHHO-HAYYHOI0 IMKiIa. B kaOumHeTe (U3MKH JOJDKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpyJOBaHUE JUIsl BBIMOJHEHUS YKAa3aHHBIX B MPOrpaMme II0
($u3MKe YICHUYECKUX MPAKTUIECKUX PabOT U JEMOHCTPAIIMOHHOE 000PYI0BaHHE.

JleMoHcTpaliuoHHOE  00Opy/0oBaHue (HOopMUpPYETCS B COOTBETCTBUU C
OPUHLKAIIOM MHHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHEeYrMBaeT IMOCTAHOBKY
MEPEUUCIEHHBIX B MporpaMMe 10 (U3MKE KIIIOYEBBIX JIEMOHCTpAlUNA s
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIIGHUA M  MPOIECCOB, HOMIUPUYECKUX U
(GyHITaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX MIPUMCHCHHM.

JlabopatopHoe 00OpyJOBaHHE [Jii YYEHUYECKUX MPAKTHUECKUX padoT
dopMupyeTcss B BHJIE€ TEMaTHUYECKHMX KOMIUIEKTOB M OOecredrBaeTcsl B pacuére
OJIHOTO KOMIUJIEKTa Ha JAByX oOydJaronuxcs. TeMaThuyeckue KOMILUIEKTHI
7a00paTOPHOTO O00OPYAOBAHMS JOJKHBI OBITH MOCTPOCHBI HA KOMILJIEKCHOM
UCTIOJb30BAaHUU AHAJOTOBBIX W IHU(POBBIX MPUOOPOB, a TAK)KE KOMITBIOTEPHBIX
MU3MEPHUTENBHBIX CUCTEM B BHJIE IIU(PPOBBIX JTa00paTOPHUHi.

OCHOBHBIMU TIEJISIMU U3YyYCeHHS (GU3UKHU B 00111eM 00pa30BAHUHY SIBIISIOTCS:

e (opmupoBaHue HHTEpeca M CTpEeMJICHUS OOYYAIOMIMXCA K HayYHOMY
W3YUYCHUIO TPUPOJBI, PA3BUTHEC HMX HMHTCIUICKTYAIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEN;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUA U (HOPMHUpPOBAHHE
MCCJIeI0BATEILCKOTO OTHOIICHUS K OKPYXKAIOIUM SIBIICHUSM;

e (opmMupoBaHHE HAYYHOT'O MUPOBO33PEHUS KaK pe3yjIbTaTa U3yueHUs: OCHOB
CTpOCHHS MaTepuu U (PyHAaAMEHTaIbHBIX 3aKOHOB (DH3UKU;

e (opMupoBaHHE YMEHUU OOBICHATH SIBICHUS C HCIOJIb30BAaHHEM
bu3rYecKX 3HAHUHM U HAYYHBIX JJOKA3aTEIbCTB;

e (opmupoBanue npeacTaBIeHUNH O poiM (PUMKHU OJIsT PA3BUTHS IPYTUX
CCTCCTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrkeHne STUX Ienei 00ecrednBaeTCsl pelIeHneM CIeIyIONNX 3a1ad B

nporecce u3yyeHus Kypca GU3MKH Ha ypOBHE CPEAHETO 00111ero o0pa3oBaHUs:

e TmpuoOpeTeHne CUCTEMbI 3HaHUH 00 00X PU3HUECKIX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPHsIX, BKJIIOYAs MEXaHUKY, MOJIEKYJIApHYIO (Du3uKy,
ANEKTPOJANHAMUKY, KBAHTOBYIO (PH3UKY U SJIEMEHTHI aCTPOPHU3UKY;

e (dopMupOBaHHE YMEHHMH TPUMEHATH TEOPETUYECKUE 3HAHUS IS
0oOBsCHEHHS] (PU3NYECKUX SBICHUW B TIPUPOJAE € IS TPHHITHS
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOU KU3HU;



e OCBOCHHE CIIOCOOOB peIIeHUs Pa3jIUYHbIX 3a7ad C SBHO 3aJlaHHOMN
dbu3nyeckoil MOAENbIO, 3a/Jay, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbHOE
co3gaHue GU3NUECKO MOJIENH, aJIEKBAaTHOW YCIOBUSIM 33/a4H;

e TOHWMaHWC (UBUYECKUX OCHOB WM MPHUHITUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOWCTB M TEXHOJOTUYECKUX MPOIIECCOB, MX BIHMSHUS Ha OKPYKAIOITYIO
cpeny;

e OBJAJCHUE METOJaMHU CAMOCTOSITEIBHOTO IUJIAHUPOBAHUS U IMPOBEACHUS
(bU3HYEeCKUX DKCICPUMEHTOB, aHAIM3a W HMHTEpPIpEeTarud WHGOpMAIIH,
onpeaereHusl JOCTOBEPHOCTH MOIYYEHHOTO PE3yJIbTaTa;

e CO3JIaHUE YCIIOBUM ISl PA3BUTUS YMEHUM IPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPUYECKOU JIEATETLHOCTH.

Ha wusyuenune ¢usuku (6a30Bblil ypOBEHb) Ha YPOBHE CpPEIHEro OOLIEro
obOpazoBanust otBoguTcsa 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEeZIEI0), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o ¢uU3NKE TEpeueHb JTa0OpaTOPHBIX U
NPAKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JElaeT BbIOOP
IPOBENCHUS JTA0OPATOPHBIX pPabOT M OMBITOB C YYETOM HMHIWBHAYaTbHBIX
0COOEHHOCTEH 00yJarOIIMXCS.



COJEPXAHUE OBYUYEHUA
10 KITACC

Paznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUA

®dusnka — Hayka o mpupone. HayuHble MeTOABI NMO3HAHUSA OKPYKAKOLIETO
Mmupa. Poiib 3KcriepuMeHTa v TEOPUH B MPOLECCE MO3HAHUS TPUPOABL. DKCIIEPUMEHT
B (husuke.

MopenupoBanue (pu3MYecKUx SBJICHUM U TpolieccoB. HayuHble THIOTE3BI.
duznyeckue 3aKOHbI U TeOpUH. ['paHULIbl TIPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHS.

Pons u Mecto ¢usuku B (HOpPMHUPOBAHUM COBPEMEHHOW HAyYHOW KapTHHBI
MHpa, B IPAKTUYECKON JEATEIbHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE HN3MEPUTENbHBIE MPUOOPHI, KOMIIbIOTEPHBIE
JATYUKH.

Pa3znes 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABUKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBUKCHMUS.
Cucrema otcuéra. Tpaekropusi.

[Tepemenienue, CKOpPoCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAass CKOPOCTh) M
YCKOPEHUE MaTepuaibHOW TOUKH, UX MPOEKIMH Ha OCHU CUCTEMbl KOOPJUHAT.
CrnoxxeHue nepeMeIeHni U CI0KEHNUE CKOPOCTEN.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsAMOJIMHEHHOe nBrkeHue. ['paduku
3aBUCUMOCTH KOOPJAHMHAT, CKOPOCTH, YCKOPEHHUs, IYTH H NEPEMELICHUS
MaTepuagIbHON TOYKU OT BPEMEHH.

CBobOosiHOE TIafieHne. Y CKOpeHue CBOOOHOTO MaIeHUS.

Kpuponunennoe nsrxenue. J{BrkeHne MaTepUAIbHON TOUKHU IO OKPYKHOCTH
C TOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEIHASA CKOPOCTb.
[lepuon u yactora obpanieHus. LieHTpocTpeMuTeNnbHOE YCKOPEHHE.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBI)KEHUE CHAPSIOB, IIETIHBIC U PEMEHHBIC MTepeIavu.

Jlemoncmpayuu

Mogenbs cucteMbl OTCYETA, WILTFOCTPALUsl KUHEMATHUYECKUX XapaKTEPUCTHUK
JIBHKCHUSL.

[IpeobpazoBanye NBUKEHUN ¢ UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3/IyXe U B Pa3pEKEHHOM MPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OPOIIEHHOrO TOJ YIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.



N3mepenue yckopeHusi CBOOOHOTO MaACHUSI.

Hanpasnenue ckopocTu pu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padonul

N3yyeHne HEPaBHOMEPHOTO JIBUXEHHS C LEIBIO ONPEACIEHUS] MTHOBEHHOMN
CKOpOCTH.

UccnenoBanne COOTHOLICHHS MEXKIYy NyTSAMH, MPOMJCHHBIMH TEJIOM 3a
MOCJICIOBATEILHBIC PABHBIE MPOMEXKYTKM BPEMEHU TIPU PaBHOYCKOPEHHOM
JIBUKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydenune nBMKEHUS IAPHUKA B BA3KON KUIAKOCTH.

N3yuenune aBuxeHus Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuaiun  otHocutenbHOocTH  ['anmumnes.  Ilepselii  3akoH  Hbrorona.
NuepunanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3uiuu cuii. Bropoii 3akon HeroToHa 11t
MaTepuaibHOU TOUKU. Tpernii 3akoH HproTOHA 1151 MaTepuanbHbIX TOYEK.

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

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

Tpenue. Buael Tpenus (mokosi, ckoibxkeHus, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOIBKEeHHUS U cuiia TpeHus nokosd. KoadduimenT tpenus.
Cuna conpoTUBIICHUA NPU ABUKEHUU TEJIa B )KUJIKOCTH WJIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE ABMXKEHHE a0COIIOTHO TBEPIOTO TeEa.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpamieHus. Ilmedo cunbl. YcnoBus
paBHOBeCUs TBEPJOIO TEA.

TexHuyeckre yCTpPOWCTBA M MPAKTUYECKOE TNPUMEHEHUE: MOAIIMITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBnenne nHepUUM.

CpaBHeHHE Macc B3aUMOAECHCTBYIOIINX TEJL.

Bropoii 3axkoH HerotoHna.

N3mepenue cuit.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U MMAaICHUU.

CpaBHEHUE CHII TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBeCHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenune aBuxeHus: Opycka 1no HakJIOHHOM MJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAKOIIUX B IPYXUHE U
pEe3MHOBOM 00pasiie, OT X AehopMarii.

HccnenoBanne yciIOBHM PaBHOBECHS TBEPAOrO TeEla, HUMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3axonbl COXpAHEHUA 6 MEXAHUKE

Nmnynsc marepuanbHOM TOYKM (TeNa), CHUCTEMbl MaTe€pUAIbHBIX TOYEK.
Nmnynse cuiibl 1 M3MEHEHHWE HMITYJIbCa TeJla. 3aKOH COXPAHEHMS WMITYJIbCA.
PeakTuBHOE NBHXKEHHE.

Pabora cusbl. MOIIHOCTH CUIIBL.

Kunernueckass sHeprus MarepuaibHOM Touykd. Teopema 00 H3MEHEHUU
KMHETUYECKOU SHEPTHUU.

[TorennuanbHas SHEprusl. [TorennuanbHas SHEprus YIPYyTO
nedopMupoBaHHOM NpykUHBL. [loTeHIIManbHAs SHEPTHS Tesia BOJIMU3U MOBEPXHOCTH
3eMIIH.

[loreHunanbHple W HENOTCHUUAIBHBIE  CHJIBIL. Csi3b  paboOTHI
HEMOTEHIMAIBHBIX CHJI C ©3MEHEHUEM MEXAHUYECKOW YHEPTUH CUCTEMBI TEN. 3aKOH
COXpaHEHHSI MEXAaHUYECKON IHEPTHUMN.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHnueckne yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOLOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBHKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

[Tepexo moTeHIMATBHON YHEPTUN B KHHETHUECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusle padbonul

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSIHBIX MAsTHUKOB.

UccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHHEM MEXAHHUYECKOW HHEPTrUu
TeJa Ha MIPUMEPE PACTSKEHUS] PE3UHOBOTO KTy Ta.

Pasznes 3. MouekyasipHas (pu3uka 1 TEPMOAUHAMUKA
Tema 1. OcHo8bl MONEKYIAPHO-KUHEMUUECKOU Meopuu
OCHOBHBIE TTOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHM U MX ONBITHOE
o0ocHoBaHue. bpoyHoBckoe nBmwxkenue. Huddysus. Xapakrep IBHKEHHUS U
B3aUMOJICMCTBUSL YaCTHUI[ BEIIECTBA. MoJAenu CTPOCHUS Ta30B, XUJIKOCTEU H
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE TUX Mojelei. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u €€ uamepenue. lllkana temmeparyp
Llenscus.



Mopens  wupeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHUYECKOW TEOpHHM HAeaIbHOro rasza. AOCONIOTHash TeMIiepaTypa Kak Mepa
CpelHEe KHWHETUYECKOW BSHEpPruM TEeIUIOBOro JABMKEeHMs vactul raza. l[llkana
temneparyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHue Menaeneea—Kianenpona.
3akon JlanproHa. M3ompoueccsl B UACaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencraBieHWe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBAa M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapoMerp.

Jlemoncmpayuu

OnbITHl, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHHME BeElIecTBa, ¢oTorpapuu
MOJIEKYJI OpraHUYECKUX COECTUHEHUN.

OmnbIThl 10 1P PY3UN KUAKOCTEN U ra3oB.

Mopenb 6pOyHOBCKOTO JBHKEHUS.

Mogens onsita lTepHa.

OnebIThI, JIOKa3bIBAIOIIINE CYIIECTBOBAHHE MEKMOJIEKYJIISIPHOTO
B3aUMOJECUCTBUSL.

Mopaenb, WLTIOCTpUpYOLIas IPUPOAY AaBICHHS I'a3a HAa CTEHKU COCY/a.

OnbIThl, WUIIOCTPUPYIOIIME YpPaBHEHUE COCTOSHHS UJCAIBHOIO rasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusle padonul

Omnpenenenre Macchl BO3yXa B KJIIACCHOM KOMHATe€ Ha OCHOBE M3MEpPEHUU
00bE€Ma KOMHATBI, JAaBJICHUS U TEMIIEPATypbl BO31yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXIY TapaMeTpaMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoauHaMuueckass cucremMa. BHYTpeHHSs dHEpPrus TEPMOJAMHAMUYECKOU
CUCTEMBI U cTIoco0bI e€ m3MeHeHus. KonmdecTBo TeroTel U padoTa. BHyTpeHHs s
SHEpPrusi  OJHOATOMHOTO  HJEalbHOro  Tra3a.  Buael  Temonepenayu:
TEIJIONPOBOHOCTh, KOHBEKIIMS, U3ITydeHHE. Y IeJIbHas TEIUIOEMKOCTh BEIECTBA.
KonuyecTBo TEmnoTs! MpH Temjionepeaaye.

[lonsiTue 00 aauabatHOM mporecce. llepBblii 3aKOH TEPMOAMHAMHUKH.
[IpumeneHnre mepBOTO 3aKOHAa TEPMOJMHAMHKH K H3omporeccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuky. HeoOGpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TerioBele  mamuHbl.  [IpuHOUWNBI  JEWCTBHS  TEIUIOBBIX — MAIIIMH.
[IpeoOpazoBanusi HEpruM B TEIUIOBBIX MammHaX. Koadduiment mnomae3Horo
nericTBusl TeruioBord MamuHbl. [lukn KapHo um ero kodpduumeHT mose3Horo
JNEUCTBUA. DKOJIOTMYECKUE MPOOIeMbl TEIIOIHEPTETUKH.



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

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEH SHEpPruu Tejla MPU COBEPIICHUU PaOOThI: BBLIET
npoOku u3 OyTBUIKH TIOJ JEWCTBHEM CXATOTO BO3/yXa, HarpeBaHue >pupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUICOIEMOHCTPALINS).

N3MeHeHune BHyTpeHHEH dHEpruu (TeMIlepaTyphl) Telia IpHu Terionepeaaye.

OnbIT 0 a1MabaTHOMY PACIIMPEHUIO BO3AYXa (OMBIT C BO3AYLIHBIM OTHUBOM).

Monenu napoBoil TypOUHBI, TBUTATEIsl BHYTPEHHETO CTOpaHus, pEaKTUBHOTO
JBUTATEIIS.

Vuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenue yaenbHOU TENI0EMKOCTH.

Tema 3. Aepecamnvie cocmoanus eeuwyecmea. Pazosvie nepexoonvl

[TapooGpa3oBanue u koHaeHcanus. Mcmapenue u kumnenue. AOCOTIOTHAS U
OTHOCHUTEJIbHAsA BIIAXHOCTh BO3ayxa. HaceleHHBIM map. YpaenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrannuyeckue u amop(uble Tena. AHU30TPONHMS CBOMCTB
kpuctaiioB. Kuakue kpucraiuibl. CoBpemeHHble Marepuaibl. [lnaBienue u
KpUcCTayui3aius. Y aefbHas TerioTa miasienus. Cyomumarus.

VYpaBHeHue TerioBoro dajgaHca.

TexHudyeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KaJTIOPUMETP, TEXHOJIOTHUHU MOJYyUYEHHUS COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBOIICTBA HACBHILLICHHBIX MTAPOB.

Kunenue npu nmoHW>KEHHOM JIaBJICHUU.

CnocoObl n3MepEeHus BIaKHOCTH.

HaGnronenue HarpeBanust u MiiaBJIeHUs KPUCTAJUIMUECKOTO BEIIECTBA.

JleMoHcTpanuust KpuCTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3Mmepenne 0THOCUTENbHON BIaXKHOCTU BO3/yXa.

Paznen 4. DjaeKkTpoAMHAMMKA
Tema 1. Inekmpocmamuxa
DIIEKTpU3aLUS TEIL. DIEKTPUUECKUN 3apsi. J[Ba BU1a JIIEKTPUUECKHUX 3aPsI0B.
[IpoBOOHUKHN,  JOUAJAEKTPUKK W MOJYHNPOBOJHHUKU. 3aKOH  COXPaHEHUs
AIIEKTPUYECKOTO 3apsiia.
BzaumopeiictBue 3apsaaoB. 3akoH KysoHa. TodedHbIN 3JIEKTPUUECKUAN 3apsil.
OnekTpuueckoe mnoae. Hanpspk€HHOCTe  dnekTpuueckoro mois.  [IpuHnumn



CYIIEPIIO3ULINU DJICKTPUUECKUX TOJEH. JIMHUKM HanpsKEHHOCTH JIJIEKTPUYECKOIO
TOJISL.

Pa6orta cun anextpocratudeckoro nojs. [lorennuan. Pa3HocTh NOTEHITMATIOB.
[IpoBOIHMKM W OUBIEKTPUKU B BJIECKTPOCTATHUECKOM mMoiie. Jluannexktpuueckas
MIPOHULIAEMOCTb.

DnekTpoéMKocTh. KonaeHncatop. DIeKTpOEMKOCTh IIJIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsyKEHHOTO KOHJIeH caTopa.

TexHHueckre YCTpPOMCTBA W IMPAKTUYECKOE MPUMEHEHHUE: SIIEKTPOCKOI,
ANEKTPOMETP, DJIEKTPOCTATUYECKAs 3allliTa, 3a3eMJICHHE DSJIEKTPONpHOOpPOB,
KOHJICHCATOP, KOMUPOBAJIbHBIN aIlapar, CTPYUHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y NMPUHIMUII IEUCTBUSA IIEKTPOMETPA.

BzauMmopelicTBrEe HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOHUKM B 3JIEKTPOCTATHYECKOM MOJIE.

DJIEKTPOCTATUYECKAs 3alUTA.

JIMAIIEKTPUKH B SJIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTU ILIOCKOIO KOHAEHCAaTopa OT IUIOIIAAH
TJIACTUH, PACCTOSIHUS MEXKIY HUMU U AUAJICKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3aps>KEHHOTO KOHJIEH caTopa.

Vuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3mepenne 2neKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku e paznuunsix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKAa.
HcTtounuku Toka. Cuia Toka. [TocTOSTHHBIN TOK.

Hanpsixkenue. 3akon OMa 114 ydacTka LETu.

DIJIEKTPUYECKOE COIMPOTUBIICHUE. YIEIbHOE COINPOTHUBIIEHUE BEIIECTBA.
[TocnenoBarenpHOE, MapalIeNbHOE, CMEIIIAHHOE COCIMHEHNE TPOBOJHUKOB.

Pabora oamextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MormiHOCTh
3JIEKTPUYECKOTO TOKA.

DIIEKTPOJABHKYIIAsl CHJIa U BHYTPEHHEE CONMPOTUBICHUE HCTOYHUKA TOKA.
3akoH Oma 111 MOJTHOM (3aMKHYTOM) 3JIeKTpU4Yeckoi 1enu. KopoTkoe 3aMmbIkaHue.

DJIEKTpOHHAsi ~ MPOBOJAMMOCTh  TBEPABIX  METAJIOB.  3aBUCUMOCTH
COINPOTHUBJICHUS METAIIJIOB OT TeMnepaTypbl. CBEpXITPOBOIUMOCTbD.

DIIEKTPUYECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynipoBOTHUKH. CoOcTBeHHas u MIPUMECHAs MPOBOJIUMOCTh
oJIynpoBOgHUKOB. CBOMCTBaA p—n-miepexoa. [TomynmpoBoHUKOBBIE TPHUOOPHI.

DJIGKTPUYECKUT TOK B  pacTBOpax M  pacijiaBaX  AJIEKTPOJUTOB.
DJIEKTPOIUTAYECKAS] AUCCOUHAIMS. DIECKTPOJIN3.



DJIEKTpUYECKU TOK B razax. CaMOCTOSATEIbHBIA M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Lazma.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, PEOCTAT, HCTOYHUKU TOKA, DJIEKTPOHArpeBaTeNbHbIE MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE TTPHUOOPHI, TEPMOMETP COMPOTUBIICHNUS, BAKYyMHBIH JTHO/,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYPOBOAHUKOBBIN TUOJ, TaTbBaHUKA.

Jlemoncmpayuu

N3MmepeHue cuiibl TOKa U HaMPSHKEHUS.

3aBUCHUMOCTh COIMPOTHUBIICHUS [WIMHAPUYECKUX MNPOBOJHUKOB OT JJIUHBI,
IJIOIIA/IN TTOTIEPEYHOT0 CEUYEHHUS U MaTepuaa.

CmenmanHoe COeIMHEHNE MPOBOJHUKOB.

[Ipsimoe wu3MepeHue HSIEKTpoABMKYIIEeH cuibl. KopoTkoe 3ambikaHue
raJIbBAaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO0 CONPOTUBIICHUS.

3aBUCHUMOCTh COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYyPBHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoil pa3psa U TpOBOAUMOCTh BO3/1yXa.

OOHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Vuenuueckuii skcnepumenm, nabopamopusie pabomul

N3yyeHnue cMenaHHOro COEAMHEHUS PE3UCTOPOB.

N3MepeHne 351eKTpOABUKYIIEH CUJIbI UCTOYHMKA TOKA M €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

Habnronenue aextposiusa.

MexknpeaMeTHbie CBA3H

Nzyuenune xypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce oCymiecTBISETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMM MaTeMaTHKH,
OHMOJI0TUH, XUMUH, Teorpadu U TEXHOJIOTUH.

Meorxcnpeomemnvle nonsimusi, CBSI3aHHbIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumore3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopus, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUE CUCTEMbl YpaBHEHHM, JMHEWHas (QyHKIUA,
napabona, runepOosia, UxX rpauku ¥ CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U X MPOEKIUH HA OCU KOOPJAUHAT, CJI0KEHUE BEKTOPOB.

buonoecua: mexannueckoe ABMXEHHE B KUBOUM mpupoje, nuddysus, ocMoc,
TEMI000MEH KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEIJIOBOE PaBHOBECHE),
AJIEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAS Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEHN U ra3oB,



AIEKTPUYECKUE  CBOMCTBA  METAIOB,  AJEKTPOJUTHUYECKAS  AMCCOLIMAINA,
raJibBaHUKA.

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

Texnonocus: mpeoOpa3oBaHUE NBIKEHUN C HCTHOJIH30BAHUEM MEXaHH3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIUIHUKHA, HCMIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JApPYTHE), JBUraTelb BHYTPEHHETO
cropanusi, mapoBasi TypOrHa, ObITOBOM XOJIOJUILHUK, KOHIUIIMOHED, TEXHOJIOTHUU
MOJIyYEHUsS] COBPEMEHHBIX MAaTEpHUAJIOB, B TOM YKCJIE HAaHOMATEpHUAJIOB, U
HAHOTEXHOJIOTHH, DJICKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE DJIEKTPONPHUOOPOB,
KCEPOKC, CTPYUHBIM MIPUHTED, 3JEKTPOHArpeBaTEIbHbIC pUOOPHI,
AIEKTPOOCBETUTELHBIE MPUOOPHI, TraJbBAHUKA.

11 KITACC

Pa3znen 4. JinekrpoauHaMuKa

Tema 3. Mazcnummnoe none. IneKmpomacHUmMHAA UHOYKYUSA

[ToctostHHbIE MarHuThL. B3anmMoencTBre MOCTOAHHBIX MATHUTOB. MaruuTHoe
nosie. Bektop MaruutHOM MHAYKUMHA. [I[pUHIMN Cyneprno3uiuy MarHUTHBIX MOJIEH.
Jluaum MarHuTHOM uWHAyKUMU. KapThHa JIMHUKA MAarHUTHOW HHAYKUHMM TIOJIS
MOCTOSSHHBIX MAarHUTOB.

MarauTHOE TmOJ€ MPOBOJHMKA C TOKOM. KapTuHa IMHUNA HHAYKIHA
MAarHUTHOI'O TOJISl JJIMHHOTO MPSIMOrO IIPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOI'O
IIPOBOJHMUKA, KaTyIIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBre NpOBOIHUKOB C
TOKOM.

Cuna Amrniepa, e€ MOAYJIb U HapaBJICHUE.

Cuna Jlopennia, €€ MOy/Ib U HampaBiieHUE. J[BUKEHUE 3apsSKEHHON YaCTUIIBI
B OJIHOPOJIHOM MarHuTHOM 1osie. Pabota cuiibl Jlopenia.

SIBiieHuEe DJIEKTPOMAarHUTHOW MHAYKUMHU. IlOTOK BeEkTOpa MAarHUTHOM
WHIYKUUAHA. OJIEKTPOABIXKYILAS CHJIA HWHAYKUAH. 3aKOH JJIEKTPOMArHUTHOU
nHaykuuu @apanest.

BuxpeBoe nsnexkTpuueckoe Tmosie. OIEKTPOJBIXKYILIAs CUla WHAYKIUU B
IIPOBOJHUKE, JBHXKYILEMCS MIOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

IIpaBuno Jlenua.

NHnykTUBHOCTB.  SIBIIEHME CaMOMHIYKIMHU. OJIEKTPOABHXKYIIAS  CHJA
CaMOUHIYKIIUU.

DHeprust MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHuueckre yCTpOMCTBA W TMPAKTUYECKOE TMPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, 3JEKTPOMArHUTHI, JJIEKTPOJABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHL, UHIYKIMOHHAS I1€Yb.



Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHE NEKTPOHHOT'O IyYKa MAarHUTHBIM TOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJISL.

B3aumopeiicTBre 1ByX TPOBOJHUKOB C TOKOM.

Cunia Amnepa.

Henctue cumbl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE ANIEKTPOMArHUTHON UHTYKIMH.

IIpaBuio Jlenna.

3aBUCHUMOCTh 3JIEKTPOJIBMKYILIEH CHIIBI MHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHuTHOIrO MOTOKa.

SIBrieHUE CAaMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

N3yyeHne MarHuTHOTO MOJI KaTYIIKH C TOKOM.

HccnenoBanue nercTBrs IOCTOSHHOIO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHIYKIIHH.

Pasnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMACHUMHbIE KONE€0AHUS

KonebarenprHast  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KOJIeOaHUA.
INapmonnueckue konedanus. Ilepuox, yactora, ammumryga v (asa KoseOaHUM.
[IpyxuHHBI MaATHUK. MaTeMaTU4eCKU MasATHUK. YPAaBHEHUE TAPMOHUYECKUX
kosnebanuii. [IpeBpareHue sHepruu NIpu rapMOHUYECKUX KOJICOaHUSX.

Koneb6arenbubiit koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KoJieOaHUS B
UJCAIIbHOM KOJIeOATeIbHOM KOHTYype. AHAJIOTHS MEXAy MEXaHUYECKUMU U
AJIEKTPOMATrHUTHBIMU KoJieOaHusiMU. Dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPIUH B UJCATBHOM KO0JI€OATEIbHOM KOHTYDE.

[Ipeacrasnenue o 3aTyxaromux KoneOaHusx. BolHyXIeHHbIE MEXaHUYECKUE
kosnebanus. Pezonanc. BeIHyKIeHHBIE 2JIEKTPOMAarHUTHbIE KOJIeOaHusl.

Ilepemennbii  TOK. CHHYCOMZANBHBIN NEPEMEHHBIA TOK. MOIIHOCTB
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JEHCTBYIOIIEE 3HAYEHHE CHJIBI TOKa U
HaIpPSKEHHUS.

Tpancpopmarop. [IpousBoacTBo, nepegadya U NOoTpedICHUE IEKTPUUECKON
SHEPruu. DKOJIOTMUECKUE PUCKU TNPHU MPOU3BOJACTBE AneKTposHepruu. KynpTypa
UCIIOJIb30BAHUS JIEKTPOIHEPTUU B MIOBCETHEBHON KU3HHU.

TexHnueckne yCTpOMCTBA U NPAKTUYECKOE ITPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUHU BJIEKTpOIiepe1ay.

Jlemoncmpayuu

Uccnenoanne mnapaMeTpoB KoyieOATeIbHOM CUCTEMBbl (MIPYKUHHBIN WU
MaTeMaTUYECKUI MasTHHK).



Habmronenue 3aryxaromux KojieOaHUM.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmronenue pezonanca.

CBOOOHBIE AIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuminorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUS OT BPEMEHU) IS
AJIEKTPOMATHUTHBIX KOJICOaHUH.

Pe3onanc mnpu 1OCIIENOBATENIBHOM COEAWHEHWHM PE3UCTOpa, KATYLIKH
WHIYKTUBHOCTHU U KOHJICHCATOPA.

Mopens TMHUY NEKTPONEPEAAYH.

Vyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

NccnegoBanue 3aBUCUMOCTH TIEPHOJa MAJbIX KoJieOaHUM rpy3a HA HUTU OT
JUTMHBI HUTH U MACChI Tpy3a.

Hccnenopanue nepeMeHHOro TOKA B LIENH U3 TIOCJIEI0BATEIBHO COEAUHEHHBIX
KOHJIEHCATOpa, KaTylIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaZHUNHbIE 6OJIHbL

MexaHnueckue BOJHBI, yclaoBUs pacnpocTtpaneHus. llepuoa. CkopocTh
pacnpocTpaHeHHsi W JJWHA BOJHBL llomepeuHble W MOPOJIOJIBHBIE BOJIHBL.
WNuTtepdepentus u audpaxiiyis MEXaHUIECKUX BOJIH.

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

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIYYEHUS IJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpakK€HUE, MpPEIOMIICHUE, MOoJsipu3anus, nudpaxuus,
uaTepdepeHus. CKOpocTh dIEKTPOMATrHUTHBIX BOJIH.

[IIxana 3M€KTPOMArHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMIIBI pagUOCBA3M U TelIeBUACHU. Panuoiokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEBI.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHECHUE: MY3bIKAJbHbBIC
WHCTPYMEHTHI, YJbTPa3ByKOBasi AUArHOCTMKA B TEXHUKE W MEAHIMHE, pajaap,
paauonpuéMHHUK, TEIEBU30p, aHTeHHa, TesegoH, CBYU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacIpoCTPaHEHUE MONEPEUHBIX U MPOJAOTIbHBIX BOJIH.

Kone6mromieecs Teo Kak UICTOYHUK 3BYKa.

HaGnronenue orpaxkeHus: U IpeIoOMIICHUS] MEXaHUYECKUX BOJIH.

Habmronenue untepdepeHnu u Audpakiiiu MEXaHU4eCKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIION U
4aCTOTOM KOJeOaHHUIA.



HccnenoBanue cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, IPETIOMIIEHUE,
noJispu3anus, 1udpakius, HHTepepeHus.

Tema 3. Onmuxa

l'eomerpuueckas ontuka. I[IpgMonMHENWHOE pPacHpOCTpPaHEHUWE CBETa B
OHOpOAHOM cpene. JIyd cBera. TOUECUHBIN UCTOYHUK CBETA.

OTtpakenue cBera. 3aKoHbI OTpaxkeHus cBera. [locTpoeHue n3o0pakeHui B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeTa. 3aKOHBI IPEIOMJIICHHS CBETAa. AOCOIIOTHBIN MTOKa3aTelb
npenowiieHus. llonmHoe BHyTpeHHee orTpaxeHue. IlpenenpHbId yroa MOJHOIO
BHYTPEHHETO OTPAKECHHUSI.

Hucnepcus ceeta. CiaoxHbIi cocTaB Oenoro cBeta. LIBer.

Cobuparomiye u paccermBaroye JuH3bl. ToHKas InH3a. DOKYCHOE pacCTOsTHUE
U ONTHYECKas CUiIa TOHKOW JuH3bL. [locTpoenne nzoOpakeHnii B COOMPAIOIINX U
pacceuBaromux JuH3aX. POpMysia TOHKOHN JUH3BI. Y BEJIMUCHUE, JaBAEMOE JINH30M.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONTHKHU.

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

Hudpakuus cBera. [udpakunonHnas pemérka. YcCIoBUE HaOIIOIEHUS
[JIABHBIX ~MAaKCUMyMOB IIpM NAJE€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHCHUE: OYKH, JIYIa,
doToamnmapaT, NPOEKIIMOHHBINA ammapaT, MHKPOCKOI, TEJEeCKOI, BOJOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssMonvHEHOE pacIpOCTPaHEHNUE, OTPAKEHUE M INPEJIIOMIICHHE CBETA.
OnTtuyeckue MpuOOPHI.

[TonHoe BHyTpeHHEE OTpakeHue. Mojelb CBETOBOA.

UccnenoBanue cCBONCTB M300paKEHUH B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Ha6nronenue natepdepennnm cera.

HaGnronenue nudpaxium ceera.

HaGnronenue aucnepcuu cBera.

[lonydeHne cuekTpa ¢ MOMOUIBIO PU3MBI.

[Tonyuyenue cnekTpa ¢ HOMOUIbIO TU(PAKIIMOHHON PEIIETKH.

HaGnronenue nonspusamnuu cBeTa.

Vyenuueckuii sxcnepumenm, 1ab6opamopusie padbonul

N3MepeHune nokazaress nperoMIIeHUs CTEKJIA.



UccnenoBanue cBOMCTB N300pakeHU B JTMH3AX.
HaGnronenue aucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIUAJIBLHONH TEOPUH OTHOCHUTEIbHOCTH
['paHun1bl TPUMEHUMOCTH KJIACCUYECKOM MeXaHUKH. [[oCcTyaThl cienuanbHON
TEOPUU OTHOCUTEJIbHOCTH: UHBAPUAHTHOCTb MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MPUHIIUIT OTHOCUTENBHOCTH DWHIITENHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEAJICHUE BPEMEHU U COKpAIlCHHUE
JUTUHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHUIBI.

CBsI3b MacChl C SHEPrUEN U UMITYJIbCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
ITOKOS.

Paznen 7. KanToBasi pusuka

Tema 1. dnemenmovt K6AHMOBOU ONMUKU

®dotonbl. ®opmyra [lnanka cBs3u sHEpruu GOTOHA C €r0 YACTOTON. DHEprus
U UMITYJIbC (POTOHA.

OtkpsiTue u uccinenoBanue Gporodddexra. OnbiThl A. I'. CToseroBa. 3aK0OHBI
dotorddexra. YpaBuenue DiHmTeitHa st hoTodapdexra. «KpacHas rpanunar
dboTorddexra.

JlaBnenne ceera. OnpiThl I1. H. JIeGenera.

XUMHUYECKOE ICUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE NpPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTumK, COIHEUHAs OaTapesi, CBETOUO.

Llemoncmpayuu

®otor(pdekT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeMIHETo (hoTodddexra.

CBeToauon.

Conneunas Oarapest.

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 YPOBHS SHEPrUM Ha Jpyroil. Bumbl
criekTpoB. CIEKTp YPOBHEU SHEPruu aToMa BOJIOPO/IA.

BonHoBreie cBoiicTBa yactull. Bosabl ne bpoiisa. KopnyckynsspHO-BOITHOBOM
JTyaJu3M.

CrnoHTaHHOE M BBIHYKJICHHOE M3Ty4YCHHE.

TexHuyeckre YCTPONCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), 1a3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu



Mogens onsita Pezepdopna.

Onpenenenue JIMHBI BOJHBI Ja3epa.

Habnronenue nuHeRYaThIX CIEKTPOB U3ITYUCHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

Habmronenue nuHEHYaTOrO CriekTpa.

Tema 3. Amomnoe a0po

DKCHEPUMEHTHI, JOKA3bIBAIOIINE CJI0XHOCTh CTpoeHUs siapa. OTKpbITHE
paaunoaktuBHOCTH. OnbITH Pe3epdopaa o onpeaeneHuio coctaBa paguoakTUBHOTO
w3nyuyenus.  CBoiictBa  anbda-, Oera-, ramma-usnydeHus.  BrusiHue
PaIMOAaKTUBHOCTHU HA KUBbIE OPTAHU3MBI.

OTtkpeiTHEe NpoTOHAa W HelTpoHa. Hykionnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M3oromnsl.

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

DHeprus CBs3M HYKJIOHOB B sifipe. SAaepHbie cuibl. Jledext macchl sapa.

SnepHble peakuuu. Jlenenue u CUHTE3 sA1€p.

Anepnsiit peaktop. Tepmosinepusiii cunte3. [IpoOraeMbl U MEPCHIEKTUBBI
SIIEPHOM SHEPTETUKU. DKOJIOTMUYECKUE ACTIEKTHI SIEPHON IHEPTETUKHU.

DnieMeHTapHble YacTUIlbl. OTKPBITHE O3UTPOHA.

Metob1 HAOJIIOACHUS U PETUCTPAIIMU PJIEMEHTAPHBIX YaCTHII.

®dyHaaMeHTaabHble B3aUMOJAEHCTBUA. EQUHCTBO (pu3nuecKoil KapTUHBI MUpA.

TexHn4eckne yCTpOMCTBA M MPAKTUUECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Buiibcona, simepHbiii peakTop, aToMHasi 6oM0a.

Jlemoncmpayuu

CYE€TYMK MOHU3BUPYIOIINX YACTHIL.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padonul

WccnenoBanue TpekoB yacTuil (1o roToBbIM (hoTorpadusm).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGU3MKH

Oranbl pa3BuThs actpoHomuu. [IpuknagHoe 1 MUPOBO33PEHUYECKOE 3HAUYCHHE
aACTPOHOMMUH.

Bun 3Bé3gHoro Heba. Co3Be3ausi, sipkue 3BE3[bI, TUIAHETHI, WX BHUAMMOE
JIBIDKCHHUE.

CoinHeuHas cucrema.

Connne. ConHeuHass akTMBHOCTh. Mcrounuk sHepruum CojHila U 3BE3L.
3BE3/1bI, UX OCHOBHBIC XApAKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kiacc —
CBETHUMOCTb». 3BE3/bl TIJIaBHOW MOCJIEIOBATEIIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» I 3BE3] TJIABHOM IOCJIEIOBATEILHOCTH. BHYTpPEHHEE CTpOCHHE



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

Muieunsiii I[Tyte — nama I'anmaktuka. [lonoxenune u aBwxkeHue CoHUA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapsl. UEpHBIE ABIPHI B SApax
TaJaKTHUK.

Bcenennas. Pacmiupenue Beenennoii. 3akon Xa0606ma. Pazberanue ranakTuk.
Teopus bonbioro B3psiBa. PeIMKTOBOE U3IIyUYEHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Vuenuuecxue nabnooenus

HaGnronenust HEBOOPYKEHHBIM TJIA30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUHN I ONpeeNeHus MOJ0XKEHUsI HEOECHBIX 00ObEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3us1 CEBEPHOIO MOJyIIapHs U IPKUE 3BE3BL.

Ha6nronenus B Teneckon Jlynsl, mnanet, Mieunoro IlyTu.

Oo6o0maromiee NOBTOPEHUE

Pons ¢usuku M acTpoHOMMM B 3KOHOMHYECKOM, TEXHOJOTUYECKOH,
COLIMAJIBHOM M 3TUYECKOM cpepax AesITeIbHOCTH YeTOBEKA, POJIb U MECTO (PU3UKU U
aCTPOHOMHUH B COBPEMEHHOW HayYHOU KapTHHE MUPA, POJIb GU3NUECKON TEOPHH B
dbopMupoBaHUY MPEACTABICHUHN 0 (HU3UIECKON KapTUHE MHUPa, MECTO (pr3ndecKoi
KapTUHBI MHUpa B O0HIEM Py COBPEMEHHBIX ECTECTBEHHO-HAYUYHBIX
MPEICTABJIEHUM O IPUPOJIE.

MexknpeaMeTHbIe CBSI3H

N3ydenune kypca pusuku 6a30Boro ypoBHs B 11 kiacce ocCylIeCTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMH MaTE€MaTHKH,
OMOJI0OTUH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Meowcnpeomemnvle nonsmusi, CBSI3aHHbIE C U3YyYEHHWEM METOJOB HAYy4YHOIO
NO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runores3a, (pusMyeckas BEIUYHMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, IKCIIEPUMEHT, MOJICITUPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelIEHHWE CUCTEMbl YpPaBHEHUH, TPUTOHOMETPUUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKIHMH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
IPOU3BOHBIC DJEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOJO00US TPEYTrOJHHUKOB,
oTpe/ieieHNe TIOMIAIN IIIOCKUX PUTyp 1 00bEMa Tell.

buonocusa: »nekTpuueckue SBICHUS B JKUBOW MpuUpoJe, KosieOaTeabHbIe
JIBUKEHUS B KMBOM MPUPOJIE, ONITUUYECKUE SBIICHUS B KUBOM NPUPOAE, TEUCTBUE
paaranyy Ha )KUBbIC OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAILNIMYECKAS] CTPYKTYpa TBEPIABIX
TEJ, MEXaHU3MbI 00PA30BAHMS KPUCTAITUYECKON PEIIETKU, CIEKTPATbHBIN aHATIU3.



leoepaghus:  MarHuTHpIE TIOMIOCAa 3€MJIM, 3aJ€KH MarHUTHBIX PV,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJICKa3aHUE 3eMIICTPSICCHUH.

Texnonocusa: JHWHUUA DIEKTPOINEpENAdY, TEHEPATOpP MEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTATENIb, WHAYKIHMOHHAA II€Yb, pPaaap, PaaUONPUEMHHUK, TEIEBU30DP,
anTteHHa, tenedon, CBU-meub, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA NPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mpeamera «Dus3mka» Ha ypoBHE CpeIHETo OOIIero
oOpazoBaHusi (0a30BBIM YpOBEHb) JOJKHO O00ECHEUYUTh JOCTHKEHHUE CJICIYIOIINX
JMYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIngyHOCTHBIE PE3yJIbTaThl OCBOCHHUS y4eOHOTro npeaMera « Ou3nKay AOJKHbI
OTpa)KaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalolIHUXCS PYKOBOJCTBOBATHCS
chOpMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOCXKJICHUH, COOTBETCTBYIOIIHNX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOIO OOIIECTBa, PACIIMPEHHUE >KU3HEHHOIO
ONBITA U OMbITA IESITEIBHOCTH B MPOILECCE pPean3ali OCHOBHBIX HAIpPaBJICHUN
BOCIIUTATEIIbHOU JI€SITENbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xaaHCKOTr0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMH 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOIO OOIIECTBA;

NPUHATHE  TPAJUIHUOHHBIX  OOLICYETOBEYECKHX T'YMAaHUCTUUYECKUX H
JIEMOKPAaTHUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JICSTEJIBHOCTh B MHTEpPECAX TIPa)KJaHCKOIO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIIbHON OpraHU3aIlNy;

YMEHUE B3aUMOAECHCTBOBATH C COLUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIIUSIMA 1 HAa3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMW JEATEIIbHOCTH;

2) IATPMOTUYECKOT0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKON UJCHTUYHOCTH, MAaTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHUSIM
POCCHUHCKHUX YUEHBIX B 00JIaCTH (PU3UKH U TCXHHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAI[MI0O U TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHCIIC B
JEATETbHOCTH YUEHOTO;

OCO3HAHME JINYHOTO BKJIAJIa B MOCTPOCHUE YCTOMYMBOTO Oy ayIIEro;

4) 3¢TeTHYeCKOro BOCIIUTAHMS:

3CTETUYECKOE OTHOLICHUE K MUPY, BKJIIOUYAs] 3CTETUKY HAYYHOTO TBOPYECTBA,
npucymero Gu3n4eckoi HayKe;

5) Tpy10BOIr0 BOCTIMTAHMS:



MHTEPEC K pa3IuyHbIM cdepam npodhecCHOHANBHOU JeATEILHOCTH, B TOM
YUCJIE€ CBS3aHHBIM C (PU3UKON M TEXHUKOM, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oyymieit mpodeccruu U peaanu30BbIBaTh COOCTBEHHbBIC )KU3HEHHBIC TJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 0Opa30BaHUIO M CaMOOOpPa30BaHUIO B 00JIaCTH
(bU3HKY HA IPOTSHKEHUN BCEH KU3HM,

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh OJKOJIOTHYECKOW KYJIbTYphl, OCO3HAaHHE TJI00aJIBHOTO
XapakTepa SKOJOTHYECKUX MpoOIieM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUM B OKPY>KAIOIIEH Cpelle Ha OCHOBE
3HaHMS LEJIeW YCTOMYMBOIO pa3BUTHSI YEIIOBEYECTBA;

pacUIMpEeHHE OMbITa JIEATEbHOCTH SKOJOTWYECKOM HAMpaBIEHHOCTH Ha
OCHOBE UMEIOITUXCS 3HAaHUH 110 (HU3UKE;

7) UEHHOCTH HAYYHOI'0 NTO3HAHUS:

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

OCO3HaHWE LIEHHOCTH HAY4YHOW JAESTENbHOCTH, TOTOBHOCTH B MPOIECCE
U3y4YeHUs PUBHKU OCYIIECTBIISATH IPOCKTHYIO U UCCIEI0BATEIBCKYIO ACTEILHOCTD
WHJIMBUIYaJIbHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE yUeOHbIE 1eHCTBUS
ba3oBble Jilornvyeckue aeicTBUA:
CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  MpoOiemy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpeNesATh IEIU JeATCIBHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTH KCHHS,
BBISBISAITH  3aKOHOMEPHOCTM W MNPOTUBOPEYMSI B  PaCCMATPUBAEMBIX
bU3UYECKUX SABICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJIEMBI ¢ yU4€TOM aHajau3a MMEIOITUXCS
MaTepHuaIbHbIX U HEMATEpUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJIAM, OIIEHUBATh PUCKH MOCJEACTBUIN AEATEIbHOCTH,
KOOPJAUHUPOBATH U BHIMIOJIHATH PA0OTY B YCIOBUSIX PEAIbHOTO, BUPTYAJIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIICHHUE TIPH PEIICHUH )KU3HCHHBIX MTPOOIIEM.
ba3oBble ucciieoBaTe/IbCKHeE eiiCTBUA:
BJIQJICTh HAYYHOM TEPMUHOJOTHUEH, KIIIOYEBBIMU MOHSATUSIMU M METOJAMHU
duznyecKoil HayKu;



BJIAJICTh HABBIKAMU y4e€OHO-MCCIIEIOBATENBCKOM U MPOSKTHOM NEITEIbHOCTH
B obOnactu (pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TIOUCKY
METOJIOB pelIeHUs 3ajad (U3UYECKOTO COJCpKaHUsS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB TTO3HAHHS,

BIAJCTh BHJAMH JCATEIBHOCTH TIO TMIOJYYEHUIO HOBOTO 3HAHUS, €r0
UHTEPIIPETAlY, MPEOOPa30BAaHUIO W TMPUMECHCHHIO B Pa3IUYHBIX YYeOHBIX
CUTYaIMIX, B TOM YHCJIC TIPU CO3JaHUH YICOHBIX TIPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBIISATh TIPUIMHHO-CJICACTBEHHBIC CBS3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATH THIOTE3Y €€ PEIICHUS, HAXOAUTh apTYMEHTHI JJIs T0Ka3aTeIhCTBA CBOUX
YTBEPKJICHUM, 3a]1aBaTh MapaMeTPhbl U KPUTEPUU PEIIICHMUS,

aHAIM3WPOBATh TIOJYYEHHBIE B XOJIE€ pEIICHUS 3aJa4d PE3yJIbTaThI,
KPUTHYCCKU OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (HOpMyIHMpoBaTh COOCTBEHHBIE 3aladyd B 00pa3oBaTEIbHOMN
NESTELHOCTH, B TOM YHCIIC TIPU U3YYCHUH (PU3UKHU;

JaBaTh OIEHKY HOBBIM CHUTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;,

yMETh TEPEHOCUTh 3HaHWA 10 (uU3MKe B TMPAKTUYECKYIO 00JacTh
KU3HEICATCITHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIE HJIEH, PEJIaraTh OPUTHHAIBHBIC TIOAXO/IbI M PEIICHNUS;

CTaBUTb MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIIHME aJIbTePHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaumeii:

BJIAJICTh HABBIKAMU TOJMydeHUS WH(POpMAINUK (HU3UIECKOTO COIACPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOATEIHLHO OCYIIECTBJISATh MOWCK, aHAJIM3,
CUCTEeMATH3AIMI0 W HHTEPIpETAIi0 WHOOPMAIMKA Pa3IUYHBIX BUAOB M (OpM
IIPE/ICTABIICHHUS,

OIICHUBATH JOCTOBEPHOCTHh HH(POPMAIIHH;

UCIIOJIb30BaTh  CPEJICTBa  WH(MOPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA B PEIICHHH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpraHW3aI[MOHHBIX
3aJ1a4 ¢ COOTI0JICHUEM TPEOOBAHUI YPrOHOMHKH, TEXHUKH 0€30TIaCHOCTH, TUTUCHBI,
pecypcocOepeKeHrs, MPAaBOBBIX W ATHYCCKUX HOPM, HOPM HH(POPMAITMOHHON
0e30ITaCHOCTH;

co37aBaTh TEKCTHl (PU3MUECKOTO COACpPKAaHUS B Pa3NUYHBIX ¢dopMarax c
y4€TOM Ha3zHAYCHHS MHPOPMAIIUHU U LIEJICBOW ayJUTOPHH, BRIOUPAst ONITUMATBHYIO
(dbopMy TIpeICTaBIICHUS W BH3yaJIH3alIiH.

KoMMyHNKaTHBHBIE YHHBePCAJIbHbIE YUeOHbIe el CTBHUS:
OCYILECTBIIATH OOIIEHUE HAa YPOKaxX (PU3UKU M BO BHEYPOUHOH NESATEIHLHOCTH;
pacmo3HaBaTh MPEANOCHUIKM KOH(IUKTHBIX CHUTyallMd ®  CMST4aTh
KOH(JIHKTHI;



Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOK TOUYKY 3pPE€HHUS C HCIOJIb30BaHUEM
SA3BIKOBBIX CPEJICTB;

MOHUMAaTh W MCIOJb30BaTh MNPEUMYILIECTBA KOMAHIHON M WHIUBUIYaJIbHOU
paboThI;

BBIOWpATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBUH C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXKJIOT0 YJI€HA KOJIJIEKTHBA;

NpUHUMATh 1€MW  COBMECTHOM  JEATEIILHOCTH, OpPraHU30BbIBATH U
KOOPJAMHUPOBATh JACHUCTBUA MO €€ NOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBU,
pacmpenensaTh pojid ¢ Y4ETOM MHEHHMHM YYacTHUKOB, OOCYXJaTh PpPE3yJbTaThl
COBMECTHOU paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIA/Ia M KAXJOT0 YYaCTHUKA KOMaHbl B OOLITUI
pe3yJIbTaT 1Mo pa3padOTaHHBIM KPUTEPUSIM;

peajaraTb HOBBIE NPOEKTHI, OLEHHMBATh HAEU C MO3UIMHA HOBU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh ITO3UTUBHOE CTPATErMYECKOE TIOBEICHUE B Pa3JIMYHBIX
CUTYAIUSIX, IPOSIBIISITH TBOPYECTBO U BOOOPAKEHHE, OBITh MHUIIMATUBHBIM.

PeryisiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIE NeHCTBHSA
Camoopranusanus:

CaMOCTOSATENIbHO OCYILIECTBISATh MMO3HABATENbHYIO ACSITENBHOCTh B 00JACTH
(U3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBbI, CTaBUTh U (HOPMYJIHUPOBATH
COOCTBEHHEBIE 3aJ1a4H;

CaMOCTOATENIBHO COCTABJIATh IIAH PELICHUS PacdyE€THBIX M KaueCTBEHHBIX
3aJ1a4, MJIaH BBIMOJIHEHUS IPAKTUIECKOW pabOThl ¢ Y4ETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUMH;

JaBaTh OLIEHKY HOBBIM CHTYallUsIM;

pacIMpsATh paMKH Y4E€OHOTO MPeaAMeETa Ha OCHOBE JIMYHBIX IPEIIIOYTECHHMI;

JieNlaTh  OCO3HAHHBIM BBIOOp, AapryMEHTUpOBaTh €ro, OpaTb Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO JPYAULMUA B 00IacTU
(bU3HKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIBHBIN HHTEJJICKT:

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

BJa/JeTh  HABbIKAMU  MO3HABATENbHON  pediekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YJIBTATOB U
OCHOBaHUM;

UCIIOJIb30BaTh MPUEMBI peIeKCUH Uil OLIEHKU CUTYyallu, BbIOOpa BEPHOIrO
pelIeHus;



yMETh OIIEHUBATh PUCKH W CBOECBPEMEHHO IMPUHUMATHh PEIICHUS IO HX
CHUKCHHUIO;

NpPUHUMATh MOTHBBI W apTryMEHTBHI JPYTHX TIPH aHAINW3E pPe3yIbTaToOB
NEeSTENHHOCTH;

IPUHUMATh ce0sl, TOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

IPUHUMAaTh MOTHBBI W apryMEHTBHI JPYTHX TP aHAM3C¢ pe3yJIbTaTOB
NESATENHHOCTH;

PU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mporiecce mocTmkeHs TMYHOCTHBIX PE3YIBTATOB OCBOCHHUS POTPAMMBI 110
bu3uKe A YPOBHA CpeIHEro ooOmero oOpa3oBaHUS Yy OOyYarONTUXCs
COBEPILICHCTBYETCS SMOITMOHAJIbHBIN WUHTEIUICKT, TIPE IO Iar afo I
c(hOpMUPOBAHHOCT:

CaMOCO3HAHUS, BKJIFOYAIOIIETO CITOCOOHOCTh TOHMMATh CBOE AYMOITMOHAIEHOE
COCTOSIHHME, BUJIETh HAMPABICHUS Pa3BUTHsI COOCTBEHHOW AMOITMOHAIILHON CEpHI,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJINPOBAHUs, BKIIFOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE IPHHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTh aIanTHPOBAThCA K
AMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSBIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOIICH CTPEMJICHUE K JIOCTHKCHHIO 1IETH U
yCIeXy, ONTUMH3M, WHHUIMATHBHOCTH, YMCHHE JCHCTBOBATH HCXOJSA M3 CBOMX
BO3MO>KHOCTEH;

AMITIATUH, BKIIOYAOIICH CITIOCOOHOCTh MOHUMATh SMOITMOHAIBHOE COCTOSHUC
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUs, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HAaBBIKOB, BKITFOYAOIIMX CITOCOOHOCTh BHICTPAUBAaTh OTHOIIICHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH MHTEPEC U pa3peInaTh KOHPIUKTHI.

IHNPE/IMETHBIE PE3YJIBTATbBI

K koniry o0yuenus B 10 kjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM yPOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIMXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TMPUMEpPax pojb U MECTO (PU3UKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAY4YHOW KapTUHBI MHpaA, B PA3BUTUH COBPEMEHHON TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH;

YYUTBIBATh TPAHUIBI TPUMEHCHHS H3YyYCHHBIX (U3UYCCKHX MOJICIICH:
MaTepuajibHas TOYKa, HHEpIIUAJIbHAs CHCTEMa OTCUéTa, aOCOIOTHO TBEPIOE TEIO,
UJICAIIbHBIN Ta3, MOJEIIM CTPOCHUS Ia30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AJIEKTPUUYECKUHN 3apsi/i PU pelIeHUH (PU3NUECKUX 3a]1ay;

pacrio3HaBath (U3UYCCKHE SBICHHS (TIPOILECCHI) U OOBSICHIATh UX HAa OCHOBE
3aKOHOB MEXaHHKH, MOJICKYJISIPHO-KUHETUUYECKOW TEOPHH CTPOCHHUS BEIIECTBA U



IEKTPOAVMHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHHUE,
cBOOOJHOE MaJCHUE TEJl, IBUKEHUE MO OKPYKHOCTH, MHEPLMs, B3aUMOACUCTBUE
Ten, nud@y3usi, OPOYHOBCKOE IBUKEHUE, CTPOCHUE KUAKOCTEH M TBEPIBIX Tel,
U3MEHEHHEe O0bEMa TeN MpU HarpeBaHUM (OXJIaXKJIECHHUH), TEIUIOBOE PaBHOBECHE,
UCIIApEHHUE, KOHJEHCAlMs, IUIABJICHUE, KPUCTAJIM3AlusA, KUIICHHWE, BIIAXXHOCTH
BO3/lyXa, MOBBIIICHUE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE,
CBSI3b MEXIYy IapaMeTpaMM COCTOSIHHA Ta3a B M30IPOLECCaX, IEKTPU3aLUs Tell,
B3aUMOJECHUCTBUE 3apsI0B;

ONHCHIBATh MEXAHWYECKOE JBMKEHHE, HCIONB3Yyd (PU3UUECKHE BEIUYHHBI:
KOOpAMHATa, IyTh, IEPEMELIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CWIIA,
UMITYJIBC T€JIa, KUHETHUYECKasl DHEPrus, NOTCHIUAIbHAS JHEPrus, MEeXaHU4ecKas
paboTa, MexaHMYecKass MOIIHOCTh; IpPU ONHWCAHUM MPABUIBHO TPAKTOBATH
(U3MYECKUIT CMBICT HMCHOJIb3YEMbIX BEJIMYHMH, HUX OOO3HAYEHUS U €IMHHIIbI,
HaXOAUTh (YOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHHY C APYTUMHU
BEJIMYMHAMU;

ONKCBIBATh W3YyYCHHBIC TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SBIICHUS,
UCTIONIb3Ysl (DPU3MYECKUE BEJIIMYMHBL: JaBJICHUE Tra3a, TeMIlepaTypa, CpeaHss
KMHETUYECKAsT DHEPIUs XaOTHYECKOIO JBMKEHHUS MOJIEKYJ, CPEIHEKBaApaTUYHAsS
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsSs 3HEprus, padbora rasa,
KO(QQUIMEHT TMOJIE3HOIO JEHCTBUS TEIJIOBOIO JBHUraTeisl; MpU ONHCAHUU
IPaBWIBHO TPaKTOBaTh (U3MUECKUH CMBICT MCHOJIb3YEMbIX BEJIMYUH, HX
0003HAaUEHHUA W E€OUHULBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(GHU3MYECKyI0 BEIUUYUHY C IPYTUMHU BEITHYHHAM;

OIMCBIBATh U3YUYECHHBIE HIIEKTPUUECKUE CBOWCTBA BEILIECTBA U DJIEKTPUYECKUE
SBJICHUS (IIPOLIECCHI), UCIOJNIb3Ysl (PU3NUYECKUE BEJIIMYMHBL: DJIEKTPUUECKUN 3apsii,
AIEKTPUYECKOE T0JIE, HAPSHKEHHOCTD IOJIS, MOTEHIMA, Pa3HOCTh MTOTEHIHAJIOB;
Opy ONHCAHMM TPABWIBHO TPAKTOBAaTh (PU3WYECKH CMBICI HCIOJIb3yEMBIX
BEJIMYMH, MX OOO3HAUCHMs] U EIUHHIIBI; YyKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE
JaHHYIO (PU3MUECKYIO BETUUYHUHY C IPYTMMH BETMUMHAMU;

aHAIU3UPOBaTh (PU3MUECKHE MPOLECCHl U SBJICHUS, UCIONB3YS (U3HMUECKUE
3aKOHBI U NIPUHIUIIBL: 3aKOH BCEMUPHOTO TArorenus, I, II u 11l 3akonsl HeroToHa,
3aKOH COXpPAaHEHMS MEXAHUYECKOW JHEPIMM, 3aKOH COXPAaHEHMs HMILYJIbCa,
OPUHIMUI CYNEPIO3ULIMHA CWJI, NMPUHUMUII PaBHONPABUS HHEPLUUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJSIPHO-KMHETHYECKYK) TEOPUIO CTPOCHMS BELIECTBA, TIa30BbIC
3aKOHBI, CBA3b CPEIHEN KMHETUYECKON HEPTUH TEIUIOBOTO JBUKEHHUS MOJIEKYII C
a0COJIIOTHOM TeMmIepaTypoi, MEPBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHUS
NIEKTPUYECKOro 3apsiaa, 3akoH KylloHa, mpu 3>TOM pasinyarh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIOBUSA (TpaHUIIbL,
00J1acTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIE IPUHIIUIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3auyarh YCIOBHS MX 0€30MaCHOT0 MCIOJIb30BAHUS B MOBCEIHEBHOM
KU3HH,

BBIMIOJHATh JKCHEPUMEHTHI 10 HCCICNAOBAHUIO (PU3UYECKUX SIBICHUNH U
IPOLIECCOB C HCIOJB30BAaHUEM MPAMBIX W KOCBEHHBIX H3MEPEHUH, NPU ITOM
dbopmyMpoBaTh MpodIeMy/3a1ady U THIOTE3y YUeOHOT0 SKCIIEPUMEHTa, COOHMpaTh
YCTaHOBKY M3 MPEAIOKEHHOTO 000PYI0BaHMSI, TPOBOAUTH OIBIT U (OPMYITUPOBATH
BBIBOJIBI;

OCYIIECTBIISATH MPSMbIE U KOCBEHHBIE H3MEPEHUS (PU3MUECKUX BEITUYHH, TIPU
3TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHUS W HUCHOJIb30BaTh H3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTENH U3MEPEHHUI;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXIy  (QU3NYECKUMH  BEIUYUHAMH  C
UCTIOJB30BAaHUEM TMPSMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(uKCHPOBATH Pe3yJIbTaThl MOMYUEHHOM 3aBUCUMOCTH (PU3NYECKUX BETUUYHMH B BUJIE
TaOJMIl U TPAPUKOB, JENIaTh BHIBOJBI 110 PE3yJIbTaTaM UCCIEAOBAHMS;

coOmro/1aTh MpaBuiia 0€30MacHOro TPyJa MpU MPOBEIECHUU HCCIIECIOBAaHUMN B
pamMkKax y4eOHOTO DSKCIEepHUMEHTa, Y4eOHO-MCCIENOBATENbCKOW W TPOEKTHOM
JESITeIbHOCTH C KCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000pyI0BaHUS,

pemiath pacu€THble 3aJa4dl C SBHO 3aJlaHHON (DU3MYECKON MOJIETbIo,
UCTIONB3YS (hM3MUecKHe 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIM3a YCIOBHS 3a7a9u
BbIOMpATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOauMbIe ISl €€ pelIeHUs, MPOBOAUTH PacuéThl M OLICHMBATh PEaJTbHOCTH
MOJTy4YE€HHOT0 3HaueHus (PU3MUECKON BEIIUYUHBL;

peniaTh KaueCTBEHHbIE 3a/1aUd: BBICTPAUBATh JIOTHYECKH HETIPOTUBOPEUUBYIO
IETIOYKY PacCyXJACHUW C OMOpPON Ha HM3yueHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3nYecKue sIBJICHNUS,

UCIIOJIb30BaTh IPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUU JJIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIMN U TPECTABICHUS
y4eOHOW W Hay4HO-TIONMYJSApHOW WHGOpPMAIMHU, TOJYYCHHONH W3 pa3IUYHbIX
UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH MOIydaeMyI0 HHPOPMAITHIO;

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

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3UKE B TOBCEIHEBHOM KU3HU IS
oOecrieueHuss 0€30MAaCHOCTH NpH OOpAllEHHH € NpUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMH, ISl COXPAHEHUS 310pPOBbS M COOJIIOICHUS HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKPYKAIOLIEH Cpee;



paboTatb B TpYIIE C BBHIIOJIHEHUEM PA3IMYHBIX COIHAIBHBIX POJIEH,
IUTAaHUPOBATh padOTy TPYIIbl, palMOHAIBHO pACHpEAeNiaTh OO0S3aHHOCTU U
IUTAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYAlUsIX, aIeKBATHO OIIEHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB T'PYIIIHI B PEIICHNE PACCMAaTPUBAEMON TPOOIIEMBI.

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

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (GU3UKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTH JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
¢bu3nUecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUSI M3YyUYCHHBIX (U3UYECKUX MOJIENeH:
TOYEYHBIN 3JEKTPUUECKUI 3apsij, Jy4 CBETa, TOUEUHbI UCTOYHUK CBETA, sA€pHas
MOJIe]Ib aTOMa, HYKJIOHHAas MOJEJIb aTOMHOIO sipa MpH peuIeHUuH (PU3NYECKHUX
3ajad;

pacno3HaBath (PU3NUYECKHE SIBJICHUS (MPOIECCHI) U OOBIICHATH UX HAa OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKN U KBAaHTOBOM (DU3UKHU: AJIEKTpUUECKasi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHMUTHOE JIEUCTBHS TOKa, B3aUMOJEHCTBUE
MarHuTOB, DJICKTPOMAarHuTHas WHAYKUUS, JACHCTBHME MAarHUTHOrO TIOJSI Ha
MIPOBOJHUK C TOKOM W JIBIKYIIMICS 3apsjl, SJICKTPOMArHUTHBIE KOJEOaHUS W
BOJIHBI, MPSIMOJIMHENHOE PacIpOCTPAHEHUE CBETAa, OTPAXKECHHE, MPEIOMIICHHUE,
uHTeppepeHus, audpakuus W MOJAApU3alMs CBETa, JHUCIEepCUs CBETa,
dbotornexTpuueckuil 3gdext (potoaddexT), cBETOBOE AaBiICHNE, BOSHUKHOBEHUE
JUHENYaTOro CHIEeKTpa aToMa BOJOPOJA, €CTECTBEHHas M HMCKYCCTBEHHAas
PaauO0aKTUBHOCTB;

OMKCHIBATh W3Y4YEHHBIE CBOMCTBA BEIECTBA (DJIEKTPUUYECKUE, MArHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYIO  NPOBOJUMOCTH  Pa3jIMYHbIX  Cpel) U
AJIEKTPOMATrHUTHBIE SABJICHHS (TIPOLECCHI), UCHOJIb3Ysl (DU3NYECKHE BEIUYMHBIL:
IIEKTPUYECKUI 3aps]l, CHJIA TOKA, JIEKTPHUUECKOE HAaNpsHKEHHE, JIEKTPUYECKOe
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMATIOB, JEKTPOJBIDKYIIAs Cuiia, paboTa TOKa,
UHAYKIUST MarHUTHOTO TMoJjsi, cuia Awmmepa, cuia JlopeHua, HWHIYKTUBHOCTH
KAaTyIIK{, 3HEPrusl 3JEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEpHOJ U 4YacToTa
KoneOaHuil B KojebaTenTbHOM KOHTYpe, 3apsl M cuja ToKa B TMpollecce
TapMOHUYECKUX JJICKTPOMATHUTHBIX KoJieOaHuM, (HOKYCHOE pacCTOsHUE U
ONTHYECKasi CHWJia JIMH3bI, TIPU OMMCAHUU TPABWIBHO TPAKTOBATH (DU3NUYECKUN
CMBICTI HCIIOJB3YEMBIX BEJIMYMH, HX OOO3HAYCHUS U €JAUHUIIBI, YKa3bIBaTh
(OopMyJIbL, CBA3BIBAIOIINE TAHHYIO (PU3HUECKYIO BETUUMHY C APYTUMH BETUUHMHAMMU;

ONUCHIBATh H3YyYCHHBIE KBAHTOBBIE SIBJICHUS M MPOLECCHI, HUCIOIb3YS
¢bu3ruecKkrue BEIMYUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJWHA BOJIHBI U
4acToTa CBETA, SHEPTUsI U UMIYJIbC (POTOHA, EPUOJI TIOJypaciaia, SHEPIHs CBI3U



aTOMHBIX SIJIep, TNpPU OINHUCAHUM TPABWIBHO TPAKTOBATh (PU3MUECKHN CMBICI
UCIOJIb3YeMbIX BEJIMYMH, MX OOO3HAYEHUS W €IUHHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBA3BIBAIOLIME JIAaHHYI0 (DU3MYECKYI0 BEJIMYMHY C JAPYTMMH BeJIMYMHAMU,
BBIYHCIIATH 3HAUCHHUE (PU3NUECKON BETUINHBL,

aHATM3UPOBaTh (PU3MUECKHE MPOIECCHl U SBIICHUS, UCIIONB3Ys (U3UUECKUE
3aKOHBI U MPUHIUIIBL: 3aK0H OMa, 3aKOHBI TIOCIIEIOBATEIHLHOTO U MapaiIeIbHOTO
COCTMHEHHS TPOBOJHUKOB, 3aKoH Jlkoyns—JIeHIia, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKITUH, 3aKOH TPSIMOJMHEHHOTO PacIpOCTPaHEHUS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEIIOMIICHUS CBETa, ypaBHEHUE DWHIITeHHA s doTtorddekTa,
3aKOH COXPaHEHWS! DHEPTUH, 3aKOH COXPAHEHHUS UMITYJIbCa, 3aKOH COXpaHEHUs
ANEKTPUYECKOr0 3apsijia, 3aKOH COXpaHEHUsI MacCOBOT'O YHCIA, MocTyiaTel bopa,
3aKOH paJM0aKTUBHOTO pacmlajaa, Mpu ATOM pa3IudaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BBIPAKEHHE U YCJIOBUS (TpaHUIbI, O0OJIACTH)
IPUMEHUMOCTH;

OTIpEeIeNATh HANPABJICHUE BEKTOPAa MHIYKIIMM MAarHUTHOTO TOJISI MPOBOIHHUKA
C TOKOM, cujibl Amrnepa u cuibl JlopeHna;

CTPOUTh W OIHCHIBATH HM300paKEHUE, CO3[aBAEMO€ IUJIOCKHM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJIHATDh JKCIIEPUMEHTHI TI0 WCCIICNOBAHUIO (DU3UYECKUX SBJICHUA U
IPOLIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHUH: TMPU 3TOM
dbopmynpoBath NpodaeMy/3a1ady U TUIOTE3y YUeOHOT0 SKCIIEPUMEHTa, COOHMpaTh
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OTBIT U (POPMYITUPOBATH
BBIBOJIBL

OCYIIECTBJISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUSI (U3NMUECKUX BETUYHH, MIPU
STOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEpPEHHUs W HUCIOJIb30BaTh W3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN;

WCCJIEIOBATh 3aBUCUMOCTH (PM3UYECKUX BEIIMYUH C UCTIOIb30BAaHUEM TIPSIMBIX
U3MEPEHUI: TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3yIbTAThI
MOJIYYCHHOW 3aBUCHUMOCTH (DM3MYECKUX BEJIMYMH B BHUZAEC TaOMUIl U TpaduKOB,
JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMS,

cobroaaTh npaBuiaa 0€30MacHOTO TpyJa NP MPOBEICHUM HCCIIECIOBAHUN B
pamMKax y4eOHOTO SKCIEepHUMEHTa, Y4eOHO-MCCIENIOBATENbCKOW W TPOEKTHOM
JESTEPHOCTH C HMCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPAaTOPHOTO
000pyI0BaHUS,

pemiaTh pacuéTHbIe 3a7a4d C SBHO 3aJaHHOW (DU3UYECKOM MOJIEIbIO,
UCTIONB3YS (hU3HUECKHe 3aKOHBI U MPUHIIUITBI, HA OCHOBE aHAJIM3a YCIOBHS 3a7a9u
BEIOWpATh (PU3UYECKYI0 MOJECIb, BBIACHITh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEeoOXonuMble NJisi €€ pelIeHHs, TPOBOIUTh PACUEThl U OIEHWBATH PEATBHOCTH
MOJIYYEHHOT'0 3HAUeHHS (PU3NUECKON BEJIMYUHBI,



pelIaTh Ka4eCTBEHHBIC 3a7aU: BRICTPAUBATh JIOTHYSCKU HEMTPOTUBOPECUUBYIO
IETIOYKY PAaCCYXJACHUU C OMOpPOH Ha HM3ydeHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKue sIBJICHNUS,

UCIIOJIb30BaTh IIPH PEIICHUH YIeOHBIX 3a/1a4 COBpEMEHHBIC HH(POPMAIIHOHHBIC
TEXHOJIOTHH JUIsI TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETANN U TIPEICTABICHUS
y4eOHOW W HAay4HO-TIONMYJIAPHOW WHGOpPMAIIUHU, TIIOJYYCHHONH W3 pa3IUYHbIX
HUCTOYHUKOB, KPUTUYCCKU aHAJIU3UPOBATH MOJIy4aeMyI0 HHPOPMAIIHIO;

OOBSCHATh TPHUHIMIBI JECHCTBUS MAIIUH, NPHOOPOB M TEXHUYCCKUX
YCTPOMCTB, pa3inyaTh YCIOBUS UX OE30MACHOTO MCIOIh30BAHUS B IIOBCEAHCBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUHUCKUX U 3apyOSKHBIX YUEHBIX-PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIECCCOB OKPY)KAMOIIEr0 MHpAa, B pPa3BUTHE
TEXHHUKH M TEXHOJIOTH;

UCIIOJIb30BaTh TCOPETUUYCCKUE 3HAHUS 110 (PU3MKE B TIOBCCIHEBHOM KU3HU IS
oOecrieueHrss 0€30MAaCHOCTH TPH OOpalleHUH € NPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMH, ISl COXPAHEHUs 3I0POBbS M COOJIFOICHUST HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CpeJIe;

paboTath B TpyHIE C BBHINOJIHCHHEM pPa3IMUHBIX COLUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TpPYNIbL, PAMMOHAIBHO pAaCHpeneysaTh OOS3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CHUTYyAIHsIX, aJeKBaTHO OIICHWBAThH
BKJIaJ[ KQ)KJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMAaTPUBACMON ITPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3ieioB U TeM un@poBbIe
Ne i/ P Konrtpouabnsie | IIpakTnueckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. DUBUKA U METOAbI HAYYHOI'O IIO3HAHUSA
1.1 ®u3nKa U METOJIbl HAYYHOTO NTO3HAHUS 2 Bubamorexa [IOK
' A y https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pasznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemaruia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Aunamika 7 https://m.edsoo.ru/7f41bf72
bubmuoreka [{OK
23 3aKOHbBI COXPaHEHUS B MEXAHUKE 6 1 1 hitps://m.cdsoo.rw/7f4 172
Hroro no pasneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bu6nuoreka [IOK
' TEOpUU https://m.edsoo.ru/7f41bf72
bu6mmorekxa [IOK
32 OCHOBBI TepMOHHAMH K1 10 ! https://m.edsoo.ru/7f41bf72
13 ArperatHble COCTOSIHHSI BEIIECTBA. 5 bubnuotexa [JOK

®da3oBrIe Nepexoabl

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

24

Paznen 4. JIEKTPOJAUHAMUKA

bubmnoreka LIOK
4.1 DIEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
47 [TocTostHHBIN neKTpUYecKuid TOK. TOKHM B 12 bubmmoreka [JOK
' pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pasneny 22
Pe3epBHOE BpeMst 2
OBUIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME



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

11 KITACC

KosunyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBaHue pa3/ie/ioB U TeM uudposbie
Ne ni/nn P Konrtpoasnsie | IIpakTnuyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Paszpnen 1. JIEKTPOIUHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHiuTHas 1 | 3 bubnmoreka [JOK
' WHTYKIUS https://m.edsoo.ru/7f41c97¢
Hroro no pasneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
21 MexaHU4eCKUE U AIEKTPOMAarHuTHbBIE 9 1 bubnmnoreka HOK
' KoJIeOaHus https://m.edsoo.ru/7f41¢97¢c
9 MexaHn4yeckne U 3J1€KTPOMarHuTHbBIE 5 | bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41¢97¢
bubmuorexa [JOK
2.3 0] 10 3
frma https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pazgexn 3. OCHOBBI CHEIIMAJIBHOM TEOPUH OTHOCUTEJLHOCTH

31 OCHOBBHI CIEITUATBHON TEOPUHU 4 | bubnmoreka [JOK
OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTHI KBAaHTOBOU ONTUKU 6 bubmorexa [IOK

https://m.edsoo.ru/7f41c97¢
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but6mmoreka [IOK

4.2 C 4
TPOCHHC atoMa https://m.edsoo.ru/7f41c97¢
but6mmoreka [{OK
4.3 A 5
TOMHOE A7pO https://m.edsoo.ru/7f41c97c¢
Hroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

5.1 DJeMEeHTBl aCTPOHOMHUU U aCTPOPHU3UKU 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazneny 7
Pa3nesn 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOpEHNE 4 Etltfsjzj/l;lr?::;(si(l)lg/};f4lc97c
Hroro no pazaeny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

10 KUIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoasnbie | IlpakTnyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
®dusuka — HayKa O IpUpPOJE.
1 Hayunsie MeTZ bl HOEH:HI/I;I 1 bubmorexa HOK
Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIIero MUpa
Ponb 1 mecTo husuku B

) (hopMUPOBaHUHN COBPEMEHHOM 1 bubnnorexa [HOK
Hay4YHOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JEATETbHOCTH JIIOAeH
Mexannueckoe IBHXEHHE.

3 OTHOCUTENBHOCTh MEXAaHUYECKOTO 1 bubmuoreka [JOK
nBuxkenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE

4 PaBHOMEpHOE IPSAMOJIMHENHOE | bubnnorexa [JOK
JIBUKCHHC https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MPSMOJIMHEITHOE ) bubmmoreka [IOK
JIBAXKECHUE https://m.edsoo.ru/ff0c372¢

6 CBoOoaHoOe majieHre. Y CKopeHue 1 bu6mmoreka [IOK
CBOOOIHOTO MaJIcHUS https://m.edsoo.ru/ff0c39¢cc
KpuBonnHeliHOE nBUXKEHNE.

. bubnuorexa [JOK

7 JBr>keHrEe MaTepHaibHON TOUKH IO |

OKPYXHOCTHU

https://m.edsoo.ru/ff0c3ada



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
https://m.edsoo.ru/ff0c3ada

[IpuHIKIT OTHOCUTENTBHOCTH

Kunernueckas OHCPIruAa

bu6mmoreka [IOK
8 lNanunes. MHepumanbHble CUCTEMBI
. https://m.edsoo.ru/ff0c3be8
otcyerta. [lepBbiii 3akoH HeroToHa
Macca tena. Cuina. [Ipunnun
9 CYIIEpHO3HIUH cUlI. BTopoi 3aKkoH bubmorexa [IOK
yrep ' p . https://m.edsoo.ru/ff0c3be8
HproTona nist MaTepuanbHOM TOYKH

10 Tperuii 3akoH HeroTOHA 1151 bubnuoreka [IOK
MaTepUabHbIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOTO TsroTeHus. Cuna

11 TskecTH. IlepBast kocMudeckast bubmmorexa LOK

- eP https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [HOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduunent

13 TpeHust. Cuia CONpOTUBIIEHUS TIPU bu6nuoreka [IOK
IBIDKCHUU TEJIa B )KUIKOCTHU WIIN https://m.edsoo.ru/ff0c3{76
rase
[TocTynarenbHOe U BpalaTelibHOE

14 JBUKEHHE a0COIIOTHO TBEPAOTO bubnnorexa [JOK
terna. MomenT cunbl. [1medo cumibl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHs TBEPOTO Tesa
NmMnynsc MaTepuanbHOU TOUKH,

15 CHCTEMBI MAaTEPUAJIbHBIX TOYEK. bubnnorexa [HOK
NmMnynbe cunbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITyjibca. PeakTuBHOE BUKEHUE

16 Paborta 1 MOIIIHOCTH CHJIBL. bu6mmoreka [IOK

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
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MaTepuaibHOi Touku. Teopema 00
M3MEHEHUN KHHETUUECKON SHEPIUn

17

[TorenumaneHas 3HEprus.
[TorennmansHast 3HEPTUS yIPYro
nepOpMHUPOBAHHON TIPYKUHBIL.
[TorenmanpHas 3HEprus Tena
BOJIM3H MOBEPXHOCTH 3eMIIU

bubmuoreka [JOK
https://m.edsoo.ru/ff0c461a

18

IToreHnuanbHbIC U
HETIOTEHIIHAJILHBIE CHIIBL. CBA3b
paboThl HEMOTEHITUATBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOW SHEPrUn
CHUCTEMBI TeJIl. 3aKOH COXPaHECHUS
MEXaHUYECKOM SHEPrUuun

bubnuoreka [JOK
https://m.edsoo.ru/ff0c478¢c

19

JlabopaTtopHast pabota
«HccnenoBanue cBsizu pabOTHI CUITBI
C U3MEHEHUEM MEXAHUYECKOU
SHEPIHH Tejla Ha IPUMeEpe
pacTsKEHUs PE3UHOBOTO KI'yTa)

20

KonrtponsHast pabora o Teme
«Kunemaruka. J[unamuka. 3aKoHbI
COXPAHEHHUS B MEXaHUKE

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKON
TeopuH. bpoyHOBCKOE ABUKEHUE.

Huddyszus

bubmmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTtep JBUKEHUS U
B3aUMOJICHCTBUS YaCTUL] BEIIECTBA.
Mojaenu cTpoeHus ra3oB, KUIKOCTEN
U TBEPABIX TEII



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

23

Macca monekyn. KonuuectBo
BemlecTBa. [locrosannas ABoraapo

24

TennoBoe paBHOBecue. TeMmmeparypa
u e€ usMmepenue. lllkana remneparyp
ILenbcus

25

Wneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHne MKT

bubmmorexa [IOK
https://m.edsoo.ru/ff0c4fde

26

AOcoroTHas TeMIiepaTypa Kak Mepa
CpeHEel KHHETHYECKOM SHEPrUuun
JIBU>KEHUS MOJIEKYJI. Y paBHEHUE
MenneneeBa-Knanelipona

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lambToHa. ['a30BBIC 3aKOHBI

28

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
MEXy TapaMeTpaMH COCTOSIHUS
pa3peXeHHOTO ra3a»

29

I/I30Hpoueccm B nJC€aJIbHOM ra3c u
150.¢ Fpa(I)I/I‘leCKOG NpeaACTaBJICHUC

bub6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

BryTtpeHnHss sHEeprus
TEPMOJUHAMUYECKON CUCTEMBI U
criocoOsl e€ u3Menenus. Konnuectro
TEIUIOTHI U paboTta. BHyTpeHHsIs
SHEPIUsi OJHOATOMHOI'O UJI€aJIbHOTO
rasa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

31

Bune! Ternonepenauun

bubmmorexa [IOK
https://m.edsoo.ru/ff0c5¢c36

32

yI[eJ'IBHaSI TEMIO0EMKOCTh BEIIECTBA.
KomnyecTBO TEMIIOTHI pu

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5c¢36



https://m.edsoo.ru/ff0c4fde
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Terionepenaye. AnunadaTHbIi
nporecc

IlepBblil 3aKOH TEPMOAMHAMUKY U

bubmuoreka [JOK

33
€ro IMPUMEHEHUE K U30IIpOLIecCaM https://m.edsoo.ru/ff0cSefc
HeobpaTumocTs mporieccos B
34 npupoje. Bropoii 3akoH bubmorexa HOK
PHPOAC: P https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKHU
35 [Tpunmun nevicreus u KT/ bu6mmoreka [IOK
TETJIOBOM MaIlIuHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KIIJ{
37 DKOJOTHYECKHEe MPOOIEMbl
TEIUIOPHEPTeTUKHI
O06o06marmuii ypox
38 <<MOJ‘II:K J'IISI{I HaZ{II?bI/ISI/IKa OcHoOBBI brbsmorexa LOK
P ' https://m.edsoo.ru/f0c6938
TEPMOJUHAMUKIY
KonrponbHast pabora o Teme
39 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa LIOK
yJAp ) https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKI
40 [TapooGpazoBaHue U KOHJEHCALUS. bubnuoreka [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOoIOTHASI U OTHOCHUTEITbHAS
41 BJIQXKHOCTh BO31yXa. HacklmeHHbIN brbmmorexa [OK
Ayxd. - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Tteno. Kpucrammueckue u
aMmopdHbIe Tena. AHU30TPOIHUS
. bubnuorexa [JOK
42 CBOMCTB KpHCTaLIoB. Kuakue

KpucTayibl. CoBpeMeHHbIE
MaTepuaibl

https://m.edsoo.ru/ff0c6510



https://m.edsoo.ru/ff0c5efc
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[InaBnenue U KpUCTATUIU3ALMSL.

bu6mmoreka [IOK

43 VnenpHaAs TEINIOTA IJIaBJICHUS.
A https://m.edsoo.ru/ff0c6708
CyO6numarus
bu6mmorexa [IOK
44 VYpaBHEHME TEIUIOBOro OajaHca
P hitps://m. edsoo.ru/fl0c6820
DneKkTpu3anus Tei. DINeKTPUIECKUN
45 3apsi. J(Ba BUIA 3EKTPUUYECKHUX bubmorexa HOK
PAL. A p https://m.edsoo.ru/ff0c6bcc
3apsa0B
IIpoBOAHUKH, TUAIECKTPUKU U
46 n(I))n TIPOBOIHUKH 3aKIO)H bubnnorexa LIOK
YHpOBOA ' https://m.edsoo.ru/ff0c6bec
COXpaHEHUs AJIEKTPUIECKOTO 3apsiia
B3aumopeiictBue 3apsiioB. 3aKoH
47 Kynona. ToyeuHBIN 31€KTPUUECKUI bubnmorera [IOK
y ) p https://m.edsoo.ru/ff0c6ced
3apsia
Hanpsik€HHOCTB 3JIEKTPUYECKOTO
43 nons. [puHnmn cynepnosuuuu bubmuoreka [JOK
JJIEKTPUYECKUX MoJeH. JInuuu https://m.edsoo.ru/ff0c6df2
HaIPSKEHHOCTH
Pabota cui sneKTpocTaTHIecKoro
49 nois. [Torennuan. PasHocTh bubmorexa LHOK
' ) https://m.edsoo.ru/ff0c600
IMOTEHIINAJTIOB
ITpoBOMHUKY U QUIIEKTPUKA B
50 3J1peKT OCTaTHYECKOM nolee buGnnorexa LIOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckasi IpOHUIIAEMOCTD
. Bubnuoreka IIOK
51 OnekrpoéMkocTs. Konnencatop i

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
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

52

DNEeKTPOEMKOCTD TIJIOCKOTO
KOHJICHCATOpa. DHEPrus
3apsHKEHHOT0 KOHAEHCAaTopa

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

53

JlabopaTtopHas pabota "U3mepenue
ANEKTPOEMKOCTH KOHEeHcaTopa"

54

[IpuHIMIT NENCTBUS U IPUMEHEHNE
KOHJIEHCATOPOB, KOMUPOBAIBHOTO
amnmnapara, CTpyHHOro npuHTepa.
DIeKTpocTaTUYeCKas 3alluTa.
3a3eMIIeHHE AIIEKTPONpuOOpOB

55

DIIEKTPUUYECKHI TOK, YCIOBHS €r0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporunenue. 3akon Oma 11t
y4acTKa 1enu

56

[MocnenoBarenbHOE, MapaienbHOE,
CMeIIaHHOE COeIMHEHHE
npoBoHHUKOB. JlabopaTtopHas
paborta «M3yueHue cMemaHHoro
COCIIMHEHUS PE3UCTOPOBY

0.5

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c7410

57

PaGoTta 1 MOIITHOCTB ANEKTPUIECKOTO
Toka. 3akoH J[>oynsa-Jlenua

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa A1 OJTHOM (3aMKHYTOI)
aneKkTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas padora
«M3mepenne D/IC ncrounuka Toka u
€ro BHYTPEHHETO COIIPOTUBIIEHUSD)

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7ae0

59

PesepHbliil ypok. KonTponabsHas
pabora 1o Teme "DNeKTpouHaMHKa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56

/ Beepoccuiickast mpoBepoyHas
paborta

60

O06o06mmarmuii ypok
«DNeKTpoANHAMHKAY /
Bcepoccuiickas mpoBepouHas pabota

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c88be

61

DIEeKTpOHHAs TPOBOJIUMOCTD
TBEPJBIX METAJUIOB. 3aBUCUMOCTD
COIIPOTUBJICHUS] METAJIIIOB OT
temriepaTypbl. CBEpXIIPOBOIUMOCTh

62

DIJIEKTPUYECKUHN TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITyYKOB

63

[TonynpoBOoAHHUKH, UX COOCTBEHHAS
U IIPUMECHAs IIPOBOIUMOCTb.
CaolicTBa p—n-niepexo/a.
[TomrynpoBOIHUKOBBIE TPUOOPHI

bub6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae

64

DNEKTPUUECKUN TOK B pacTBOpPax U
pacIuiaBax 3J€KTPOJIUTOB.
DNEeKTPOIUTHYECKAs JUCCOLIUAIUS.
DIIEKTPOIIN3

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

65

DNEeKTPUYECKUN TOK B ra3ax.
CamocTosTenbHbIN 1
HECaMOCTOSITEJIbHBIN pa3psi.
Momnnus. [Tnazma

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c84ae

66

DnexkTpuueckue nNpudopsl U
YCTPONCTBA U UX MPAKTUIECKOE
npumeHenue. [IpaBuiia TeXHUKH
0e30I1acHOCTH

bu6nuoreka [JOK
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

KonTponbhas pabota no teme
«2nekrpocratuka. [locTostHHBIN

bu6mmorexa [IOK

o7 3JeKTpruYecKuil Tok. Toku B 1 https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CPEaax»
68 PeseprHblit ypok. O6o0maromuit | bu6mmoreka [IOK
ypok 1o TeMam 10 kitacca https://m.edsoo.ru/ff0c8f6¢c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

11 KITACC

Kosn4yecTBo yacoB DJIeKTPOHHbIE
(1]
JI:;H Tema ypoka Beero Kontpoasnbie | IlpakTnyeckue i[:;:eﬂl/lﬂ :)lg:)l;l;zl:szrenbnme
padoThI padoTbI pecypesr
ITocTostTHHBIE MATHUTHI U X

) B3auMo/iericTBUE. MarHuTHOE TOJIE. 1 bubnuorexa [JOK
BekTop MarHUTHOM MHIYKLIHH. https://m.edsoo.ru/ff0c9778
JIMHUM MarHUTHOW UHAYKUIHH
MarsuTHoO€ 1oje NpoBOJHUKA C

) ToKOM. OnbIT DpcTeaa. 1 bu6nuoreka [IOK
B3anmoneicTere NpoOBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopnast pabora «3yuenue

3 MAarHUTHOTO TOJISI KaTYIIKHU C 1 1 bromorexa OK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME MAarHUTHOTO TOJIS Ha
MPOBOAHUK ¢ TOKOM. Cuiia Amnepa.

4 Jlaboparopnas pabota | | bubmmorexa [JOK
«HccnenoBanue OeiicTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM»

JlelicTBME MAarHUTHOTO TOJIS Ha

5 JIBIDKYIITYIOCS 3apPsSHKEHHYIO | bubmmorexa [JOK
yactuiry. Cwia Jlopenna. Pabota https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHia

6 DJNIeKTpOMarHuTHasE MHIYKIIUS. |

IToTOK BEKTOpa MarHUTHOM



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

uaaykuud. JJ1C uaaykun. 3akoH
AIIEKTPOMArHUTHOW MHAYKIIUU
®dapanes

Jlaboparopnas pabota
«HccnenoBanue siBICHUS
AIEKTPOMATHUTHON MHIY KL

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cal 50

NHnyKkTuBHOCTS. SIBIIEHUE
camounaykuuu. J/C
CaMOMHIyKIIMU. DHEPrHUs
MAarHUTHOTO TOJISl KATYIIKU C TOKOM.
DIIeKTPOMarHuTHOE TOJIe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHnueckue yCcTponucTBa U UX
IIPUMEHEHHUE: TIOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHHUTHI,
AJIEKTPOJIBUIaTeNb, YCKOPUTEIN
AJIEMEHTAPHBIX YACTHII,
WHAYKIIMOHHAs 11€Yb

10

Ob6o6maromuit ypok «MarautHoe
noJie. DJIEKTPOMarHuTHas
WHIY KIS

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

11

KonTponbhas pabota mno teme
«MarauTHoe 1oiJe.
DJIeKTPOMarHuTHast UHIYKIUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXAHUYECKHE
KoJjeOaHus. ['apMoHUUecKre
KosneOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJeOaHuH.
IIpeBpamienue 3aepruu

bu6mmoreka [IOK
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

13

JlaGopaTtopnast pabota
«HccnenoBanne 3aBUCHMOCTH
neproJia MajbIX KoeOaHuii rpy3a Ha
HUTH OT JJTUHBI HUTU ¥ MacChl
rpy3a»

14

KonebaTenbHbli KOHTYD.
CB00OOIHBIC AIEKTPOMATrHUTHBIE
KOJICOaHHUS B UJICATBHOM
K0JIeOaTEIbHOM KOHTYpE. AHAJIOTHUS
MEXIy MEXaHUYECKUMHU U
SJICKTPOMArHuTHBIMHA KOHGGaHI/IHMI/I

bubmnoreka LJOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3aKkoH
COXpaHEHHUS SHEPTUU B UI€aTbHOM
K0JIe0aTEIbHOM KOHTYpE

bub6mnoreka IIOK
https://m.edsoo.ru/ff0cb9c4

16

IIpeacrasnenue o0 3aTyxaromux
KosieOaHusX. BeIHYKIeHHBIC
MeXaHHYEeCKHE KoJieOaHus.
Pe3onanc. BeinyxaeHHbIe
AIIEKTPOMArHUTHBIE KOJIeOaHMs

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cbb86

17

IlepeMeHHBIN TOK.
CuHycouanbHbIN NepeMEHHBIN TOK.
MoUHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYAHOE U ACHCTBYIOIIEE
3HAUYEHUE CUJIbI TOKA U HAIIPSKEHUS

bu6mmorexa [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBoacTso,
nepegaya v norpedieHue
AIEKTPUUECKON SHEPTUU

19

YCTpoUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE AIEKTPUIECKOTO

bubmuoreka [{OK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3BOHKa, FeHepaTopa NepeMEeHHOro
TOKa, JIMHUH 3JIEKTponepeaay

OKOJIOTUYECKUE PUCKHU IIPU
IPOU3BOJICTBE NIEKTPOIHEPTUU.

20 Kynbrypa ncnosb3zoBanus
AJIEKTPOIHEPIUU B MOBCEIHEBHOM
KU3HU
Mexanuveckue BOJIHBI, YCIOBHS

acrpoctpanenus. [lepuon.

21 F():KOPPOCTLppaCHpOCTpaI:IeHI/IH u bubmmorexa LIOK
jumia somsr, TTorepedHsie https://m.edsoo.ru/ff0ccas4
IIPOJIOJIbHBIE BOJIHBI

” 3ByK. CKOpOCTH 3ByKa. [ pOMKOCTH bubnuoreka [JOK
3ByKa. Bricota ToHa. TemOp 3ByKka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHbIE BOJIHBI, UX

23 cBolcTBa U ckopocTh. [Ikana Bubmmorexa [IOK

https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMArHUTHBIX BOJIH
[TpuHIUTIBEI paTuOCBS3H U

24 TeneBuaeHus. Pa3BuTue cpencTs
cBs13u. Paguonokanus

25 Konrpomnbnas padora «Konebanus u bubnuorexa [IOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
IIpssMonuHEHOE pacpoCTpaHEeHue

%6 CBETa B OJHOPOJHOM Cpele. bu6nunorexa [IOK

ToueuHbIl UICTOYHUK cBeTa. JIyd
cBeTa

https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

OTtpaxeHue cBera. 3aKOHBI

27 oTpaxkeHus ceeta. [loctpoenue buomorexa LIOK
p o p https://m.edsoo.ru/ff0cd4e0
M300paxKeHH B IJIOCKOM 3epKajie
IIpenominenue ceera. [lonHoe
)3 BHYTpPEHHEE OTPa’KEHUE. bubnuorexa LIOK
[IpenenbHbIN yroJ MOJIHOTO https://m.edsoo.ru/ff0cd 76
BHYTPEHHET0 OTPaKEHUS
29 JlaGopatopHnas pabora «M3mepenue bu6nuoreka LIOK
MOKa3aTeIIsl IPEJTOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunzel. [TocTpoenune n300pakeHui
30 B uH3e. PopMysia TOHKOM JIMH3BI Bubmmorexa [IOK
- POPMY ' https://m.edsoo.ru/ff0cddle
VYBenuueHue JTUH3bI
JlaGopaTtopHnast pabota
31 «HccnenoBanue CBOWCTB
M300paxKeHHI B TUH3AX)»
Hucnepcus ceera. Cl0XKHbBIN COCTaB
1 oenoro ceera. L{Bet. JIJaboparopnas
paborta «Habmronenue nucnepcun
CBETa»
1 Wutepdepennus cera. Audpakius bubnuorexa [IOK
ceera. [ludpakuronnas peneTka https://m.edsoo.ru/ff0ced22
14 [TonepeyHOCTh CBETOBBIX BOJIH. bu6nuoreka [IOK
ITonspusanus csera https://m.edsoo.ru/ff0cf02e
OnTuueckue npudoOpsl U yCTPOHCTBA
35 1 yCIIOBUS UX O€30IaCHOTO
MPUMEHEHUS
36 I'panu1bl IPUMEHUMOCTH bubnuorexa [IOK

KJIACCUYECKOU MEXaHHUKHU.

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

ITocTynatel cienuanbHOU TEOPUHU

OTHOCHUTEIILHOCTH
OTHOCUTENBHOCTD
37 OJIHOBPEMEHHOCTHU. 3aMe/JICHHUE bubmmorexa [IOK
AHOBP ' s https://m.edsoo.ru/ff0cfad2
BPEMEHHU U COKpAIICHUE JJTUHBI
DHeprusi U UMITYJIbC
18 pENATUBUCTCKOM YacTulpl. CBs3b bu6nuorexa LIOK
MAacChl C SHEPrUeH U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprus MoKos
KoHnTtponbHas pabora «OnrTuka.
39 OCHOBBI CIELIUAJIBHOW TE€OpUU bubmorexa OK
H P https://m.edso0.ru/ff0cf6{0
OTHOCHUTEIbHOCTH
40 ®oronsl. opmyia [1nanka. bubmuorexa [IOK
DHeprus 1 UMITyJIbC (OTOHA https://m.edsoo.ru/ff0cfel6
OTKpbITHE U HCCIEA0BAHNE Eu6 [IOK
nonMoreka
41 otoapdexra. OnbiTe A. I'.
¢ bd https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHbl portorpdexra. YpaBHeHuE
42 3171HH1T61(711)Ha H(I;(b(bOTOS(I)(geKTa bubmmorexa LHOK
A ) https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanunia» porosaddexra
Jasnenne ceera. Onbitel I1. H.
43 JleOeneBa. XuMHU4eCKO€E IEHiCTBUE bubmorexa LOK
' https://m.edsoo.ru/ff0d04a6
CBETa
TexHu4YecKre ycTpoicTBa u
44 MPaKTUYECKOE TPUMEHEHHUE:

dboTorneMEHT, HOTOATIHK,
coJiHeuyHas baTapesi, CBETOIUO]]



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
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Penrenne 3amau mo reMe « DII€MEHTHI

bu6mmorexa [JOK

45 KBaHTOBOU OITHKN https://m.edsoo.ru/ff0d0302
Mopenb aroma Tomcona. ONbITHI

46 Pesepdopna mo paccesHuto o- bubmmorexa LIOK

https://m.edsoo.ru/ff0d091a
yactull. [Imanerapuast Mmoaens atoma
bubmuoreka [{OK

47 Hoctyxatsi bopa https://m.edsoo.ru/ff0dOafa
W3nyuenue u nornomieHne GoTOHOB

43 IIPU [IEPEXO0/I€ ATOMA C OJTHOTO bub6nuorexa LIOK
YPOBHS 3HEPTrUH Ha APyroil. Bubl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BosiHOBBIE cBOMCTBA YacTUL. BOIHBI

49 ne bpoiins. KopnyckynspHo- bu6nuorexa [IOK
BOJIHOBOM Jyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JTy4YCHHE
OTKpbITHE PATUOAKTUBHOCTH.

50 OmnsiTel Pezepdopaa no bu6nuoreka [IOK
OIPENEIIEHNUI0 COCTaBa https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOIO U3ITyYEHUS
CgoiicTBa anbda-, 6era-, raMma-

51 u3ny4yeHus. BousiHue
PaAOAKTUBHOCTHU Ha )KUBbIE
OpraHU3MBbI
OTKpbITHE IPOTOHA U HEUTPOHA.

5 H3otomnsl. Anba-pacna. bubnuorexa [JOK
DNEKTPOHHBIA U TO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaz. ['aMmma-u3nydeHue

53 DHeprusi CBSI31 HyKJIOHOB B si/Ipe. bubnmoreka [JOK

AnepHbie peakuuu. SaepHbii

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
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peaktop. [Ipo6iieMbl, IEPCTIEKTUBHI,
IKOJIOTHYECKUE ACTIEKTHI SACPHON
HEPTEeTUKU

54

OnemeHTapHble YacTULbl. OTKpPBITHE
no3uTpoHa. MeTobpl HaOMIOECHUS U
pETUCTpaLU DIIEMEHTAPHBIX
yactull. Kpyriblid cton
«DynaameHTagbHbIC
B3aumMoeiicTeus. EquHcTBO
bu3NYECKOI KapTUHBI MUPa»

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

55

DraIbl pa3BUTHS ACTPOHOMHHU.
[IpukiagHoe 1 MEPOBO33PEHUECKOE
3Ha4YC€HHE acTPOHOMHH. Buy
3B&3HOTO Heba. Co3Be3aus, ipKUe
3BE3/1bl, INIAHETHI, UX BHIMMOE
nBwxeHue. CollHEUHasi CUCTeMa

56

Coimne. CotHeyHast aKTUBHOCTb.
Uctounuk sneprun CosHa 1 3BE311

57

3BE3/bI, X OCHOBHEBIE
XapaKTEePUCTUKU. 3BE3IBI TTIABHON
MOCJIeI0BAaTEILHOCTH. BHyTpeHHEe
crpoenue 38€371. CoBpeMeHHbIE
MPEJICTABICHUS O IPOUCXOKICHUH U
sBostoninu CoHIIA U 3BE3]

58

Mneunsiit [IyTe — Hama
I'anaxtuka. [looxxeHue U IBIKCHUE
Comnna B I'amaktuke. ['amakTuky.
YEpHbIe ABIPHI B sIpax TaJaKTHK



https://m.edsoo.ru/ff0d0e38

59

Bcenennas. Pa30eranue rajJakTuK.
Teopust bosbiioro B3peiBa.
PenukroBoe U3TydeHHE.
MerTaranakTuka

60

Hepeuennsie mpoGieMbl
aCTPOHOMMHU

61

KonrpomnbHas pabora «DneMeHThI
ACTPOHOMMH U aCTPOPUIUKI)

62

O6o6matomuii ypok. Pons pusuku
Y aCTPOHOMHUHM B YKOHOMHYECKOH,
TEXHOJOTMYECKOM, COLIMAIBLHON U
ATHYECKOH cepax NesTeTbHOCTH
YyeJIoBeKa

63

O6o6matomuii ypok. Pois u mecto
(GU3UKN ¥ aCTPOHOMUM B
COBPEMEHHOM Hay4YHON KapTUHE
Mupa

64

O6o06matomuii ypok. Pois
(hU3UYECKON TEOpUH B
(bopMHpOBaHUY TIPEICTABICHUHN O
(bu3nveckoil kKapTHHE MUpa

65

O6o06matomuii ypok. Mecto
¢buznyecKoil KapTUHBI MUpPa B
001IeM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
NPEJICTaBICHUI O IPUPOIC

66

PesepBHbIil ypok. MarautHoe noie.
DJIEKTpOMAarHuTHask MHIYKIUS




PesepBubIil ypok. Ontuka. OCHOBBI

67 CIIelIMaIbHON TEOPUU 1
OTHOCHUTEJIbHOCTHU
Pezepnbiit ypok. KBanToBas gpusuka.
68 BJIeI\I/I)eHTH};I::TpOHOMHH u ! 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d1784
acTpoU3UKH
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME



https://m.edsoo.ru/ff0d1784




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOMH OBPA30BATEJILHOM ITPOT'PAMMBI

10 KIIACC

Kon
MpoBepPsIeMOro
pe3yJjbTarTa

IIpoBepsieMmble NpeaMeTHBIE Pe3YJIbTATHI OCBOEHHSI OCHOBHOI
o0pa3oBaTeIbHON MPOrpaMMbl CPeTHEr0 001Iero 06pa3oBaHMs

10.1

JleMoHCTpHpOBaTh Ha TMpHUMEpax poidb W MecTo (U3MKU B
(hOpMHUPOBAaHUK COBPEMEHHOW HAYYHOW KapTHHBI MHUPA, B Pa3BUTHUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTHIA, B MPAKTUYECKOUN AEATEIBHOCTH

monei

10.2

Y4YUTBHIBATH IPAaHUIIBI IPUMEHEHUS N3YYEHHBIX PH3NUECKUX MOICTICH:
MaTepHaibHas TOYKa, WHEpLHUAIbHAs CUCTeMa OTcuéra, abCOJIIOTHO
TBEPAOE TEJI0, UIICABHBIN Ia3; MOJEJIH CTPOCHHUS I'a30B, )KUJIKOCTEN U
TBEPABIX TEJN, TOYEUHBIA JIIEKTPUUECKUHN 3apsi] — IpPU PELICHUH

du3nUeckux 3amaq

10.3

Pacnio3naBaTh ¢u3nueckue siBaeHus (Ipouecchl) U 0ObICHATh UX Ha
OCHOBE 3aKOHOB MEXAHUKH, MOJEKYJISIPHO-KMHETHYECKON TEOpUu
CTPOCHMsSI BeIleCTBa M JJEKTPOAMHAMMKH: PpAaBHOMEPHOE U
PaBHOYCKOPEHHOE NPSAMOJIMHEHHOE JABHKEHUE, CBOOOIHOE NaJicHHue
T€J, JBWKEHHE IO OKPYKHOCTH, MHEpLHS, B3aUMOJIEHCTBHE TEI;
mud¢ys3usi, OpOYHOBCKOE IBMKEHHME, CTPOCHUE IKUAKOCTEH U
TBEPABIX TeJl, HU3MEHEHue o00bEMa Tel TMpH HarpeBaHUU
(oxJ1aXk/IeHNN), TEIUIOBOE PAaBHOBECHE, HCIApPEHHE, KOHJAEHCalus,
IUIaBJ€HUE, KPUCTAUIM3alUsl, KHUIIEHHE, BJIAXXHOCTh BO3AYyXa,
NOBBILICHUE JaBJIEHUS Tra3a IMPU €ro HarpeBaHUU B 3aKPHITOM
cocyle, CBs3b MEXJIy IapamMeTpaMd COCTOsSHUS Ta3a B

M30TPOIIeCcCcax; MIEKTPU3ALUS TEN, B3AUMOCHCTBHE 3aps 0B

10.4

OnuceiBaTh MEXaHUYECKOE [BM)KEHUE, HUCHOJIb3ysd (U3NYEeCcKHe
BEJINYUHBI: KOOPJIUHATA, IyTh, IEPEMEILIEHHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tena, CHJIA, MMIYJbC Tejla, KHUHETUYECKas DHeprus,
NOTEHIMAJbHAs »HEPrus, MeXaHudeckas pabora, MeXxaHUYecKas
MOIIHOCTb; IPH OMNMCAHUM IPABUIBHO TPAKTOBATh (U3NYECKUN
CMBIC]T HUCIOJB3YEMBIX BEJIMYMH, UX OO0O3HAuU€HUS U EIUHUIIbI,
HAXOJUTh (POPMYIIbI, CBSI3BIBAIOLINE TAHHYIO (DU3NYECKYIO BETHUUHY

C ApYI'UMH BCINYNHAMU




10.5

OnuceiBaTh HM3y4YEHHBbIE TEIUIOBBIE CBOWCTBA TEJI U TEIJIOBbHIE
SBIICHUS, HUCHONB3Ys (U3MUecCKHe BENIWYUHBI JIaBJICHHE Tas3a,
TeMIIEpaTypa, CpeaHss KUHETHYECKas DHEPrus XaoTUYECKOro
JBWKECHUS MOJIEKYJI, CPEIHEKBaJApaTHU4Has CKOPOCTb MOJIEKYII,
KOJMYECTBO TEIUJIOTHI, BHYTpPEHHss OJHeprus, pabora Trasa,
KOA(P(GUIIUEHT TOJE3HOT0 JEHCTBUS TEIUIOBOTO ABHUTATENs; MpHU
ONMCAaHWU  MpPaBWIBHO  TPaKTOBaTh  (DU3MUECKUA  CMBICI
UCIIOJIb3yEMBIX BEJIMYUH, UX O0O3HAYEHUS U €IUHUIIbI, HAXOIUTh
(GopMyIbl, CBA3BIBAIOIINE JAHHYI (U3WYECKYI0 BEJIWYHHY C

APYTUMU BCIIMYNHaAM

10.6

OnucelBaTh M3yYEHHBbIE JJIEKTPUYECKHE CBOMCTBA BELIECTBA U
AIIEKTPUYECKUE sIBICHHUS (IIPOLECChl), HCMONb3ys (U3NYECKHe
BEJIMYUHBI:  JJIEKTPUUYECKUA  3apsl,  ODJEKTPUYECKOE  MOJE,
HANpsDKEHHOCTh TOJIS, TMOTEHIMAN, Pa3HOCTh IOTEHIIMAJIOB; IPHU
ONMCAaHWHM  TPABWIBHO  TPAKTOBaTh  (PU3MUECKUH  CMBICI
UCTIOJIb3YEMBIX BEJIMYMH, MX O00O3HAUEHHsI U €IUHHUIIBI; YKa3bIBaTb
(dbopMyIIbl, CBSA3BIBAIOIIUE JAaHHYIO GU3UYECKYIO BETUUHHY C IPYTUMHU

BEJINYHNHaAMU

10.7

aHAJM3UPOBaTh (PU3MUECKUE TPOLECChl U SIBJICHUSA, HCIONIb3Ys
¢u3nyecKre 3aKOHbl U MPUHIUIBI 3aKOH BCEMUPHOTO TATroTeHMs, I,
IT n III 3axonb! HpIOTOHA, 3aKOH COXPAHEHHUS MEXaHUYECKOW SHEPT UM,
3aKOH COXPaHEHUS UMITYJIbCA, IPUHLIUII CYNIEPIIO3ULIMH CUJT, IPUHIUI
pPaBHOINIPABUS HHEPLMAIBHBIX CHUCTEM OTCYETA; MOJEKYJISIPHO-
KMHETUYECKYH0 TEOPUIO0 CTPOCHUS BEILIECTBA, IA30BbIE 3aKOHBI, CBA3b
CpPEIHEY KMHETHYECKOW DHEPrHMHU TEIUIOBOIO JBUXKCHHUS MOJIEKYJ C
abCOJIIOTHON TeMIIepaTypoil, MEepBbI 3aKOH TEPMOJNHAMMKH; 3aKOH
COXPAaHEHHs DIJIEKTPUYECKOro 3apsiaa, 3akoH KysoHa; mpu sTom
pas3InuaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €T0 MaTEMAaTHUECKOe

BBIPQ)XEHUE U yCIIOBHUS (TPAHUIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSICHITh OCHOBHBIC TPHHIIMITBI JCHCTBHUS MAIIUH, TPUOOPOB U
TEXHUUYECKUX YCTPOWCTB; pazNu4aTh YCJIOBUA HX OE30MacHOTO

HCIIOJBb30BaHUs B HOBCGI[HCBHOﬁ KHU3HHU

10.9

BBIMOTHATE SKCTIEPUMEHTBI 110 UCCIIETIOBAHUIO (PU3UYECKUX SBICHUN
U MIPOIIECCOB C UCIIOJIb30BAHUEM NPSAMBIX M KOCBEHHBIX M3MEPCHHUN;
npu 3ToM (HOPMYITHPOBATH MPOOIEMY (331a4y) U TUIIOTE3y Y4eOHOTO
OKCIEpUMEHTa,  coOMpaTh  YCTAaHOBKY M3  MPEIJIOKEHHOTO

060py,Z[OBaHI/ISI, MMpOBOAUTH OIILIT U (1)OpMy.HI/IpOBaTI> BBIBOBI




10.10

OcyiiecTBisATh MNpsIMbIE U KOCBEHHBIE H3MEpeHUs (U3HUECKUX
BEJIMYMH; TP 3TOM BBIOMPATh ONTHMAJbHBIN CIOCO0 M3MEPEHUs U

HCIIOJb30BaTh N3BCCTHLIC MCTOAbI OICHKHA HOFpeHJHOCTeﬁ I/I3MepeHI/II71

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3MYECKUMU BETUYMHAMU C
UCIIONIb30BaHUEM MPSMBIX WU3MEPEHHI; MPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PUKCHpOBaTh pe3yJbTaThl MOIYYEHHOH 3aBUCHUMOCTHU
(U3HYECKUX BEITUYHH B BUJIC TAOIUI] U TPadUKOB, JIEIaTh BEIBOIBI 1O

pe3yjibTaTaM UCCICAOBaHUA

10.12

Cobmromate mpaBmiaa 0€30MacHOrO TpyAa TMpH  MPOBEICHUU
UCCIICIOBAaHUM B paMKax y4yeOHOTro »JKCIEpUMEHTa, Yy4ueOHO-
UCCIIEI0BATENbCKON U MPOEKTHOM JESITENBHOCTH C MCHOIb30BaHHEM

M3MEPUTENIbHBIX YCTPOMUCTB U J1a00paTOPHOTO 000PY10BaHUS

10.13

Pemate pacuérHbie 3a1auu ¢ SBHO 3aIaHHON (PU3UYECKON MOJIEIBIO,
I/ICHOHBSYFI (1)I/ISI/I‘I€CKI/I€ 3aKOHBI N HpI/IHIII/IHLI; Ha OCHOBC aHaJIn3a
yCIOBHSA 33/Ja4d  BBIOMpaTh (U3UYECKYI0 MOJIENb, BBIIEIATDH
dbuznyeckre BeIUUUHbI U GOPMYJIIbI, HEOOXOIUMBIE NS €€ pelIeHUs,
MPOBOJIUTh Pacy€Thl ¥ OICHWBATh PEATBHOCTh TOJYYCHHOTO

3HAUYCHUS (PU3NMUECKOU BEIIMUYNHBI

10.14

Pemiate  kayecTBEHHbIE  3a/Ja4yd:  BBICTPAUMBATH  JIOTUYECKH
HEMPOTHUBOPEUUBYIO LIETIOYKY PACCYKIACHUMN C OMOPO HA U3yUEHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (I)I/I3I/ILIGCKI/Ie SABJICHUA

10.15

Hcnonb30BaTh MpU pelIeHHMH YYeOHBIX 337a4 COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOTMM JJs IOMCKA, CTPYKTYpUPOBaHMS,
UHTEPIpEeTallui U MPEICTABICHHUs y4eOHOH M Hay4dHO-NOMYJISIpHON
UHPOPMALINH, TIOTYYCHHOW U3 PA3IMYHBIX UCTOYHUKOB; KPUTHIECKU

aHAJTM3UPOBAThH MOJTy4yaeMyI0 HHPOPMALIUIO

10.16

[TpuBOANTH MpUMEPHI BKJIAZAa POCCHUUCKUX U 3apyOECKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOLECCOB OKPYKAIOIIETO

MHUpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonk30BaTh TeOpeTHUUYECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOM
KU3HH 711 oOecrieyeHus O€30MacHOCTH TpH  OOpalieHuH ¢
npuOopaMl M TEXHUYECKHMMM YCTPOMCTBAMH, MJIs COXpPaHEHHS
3I0pOBbSI U COOJIFOJICHUST HOPM OSKOJOTHYECKOTO TIOBEIEHHUS B

OKpYKaroIei cpene

10.18

PaGoTath B rpyIime ¢ BHIOJTHEHHEM PA3TUYHBIX COLIUATBHBIX POJIEH,
IUIAaHUPOBATh  palbOTy TPYIIbI, PAIMOHAIBHO paCIpenesaTh

00S3aHHOCTH H IIaHUpOBaTh JACATCIBHOCTh B HCECTAHAAPTHBIX




CUTyalluiaX, aJCKBATHO OLCHUBATH BKJIAA Ka)XJOT0 M3 YYaCTHHUKOB

IPYIIIbI B PELIEHUE pacCMaTPUBAEMON IIPOOIEMBI

11 KJIACC
Kon o
HpOBepﬂeMble l'[peJIMeTHLIe pe3y.]'leaTbI OCBOCHHUSA OCHOBHOH
MpoBepPsIeMoOro o
00pa3oBaTeIbHON MPOrpaMMbI CpeIHEro 001ero 0dopa3oBaHus
pe3yJbTarTa

JleMoHCTpHpOBaT, Ha MpHUMepax poidb H MecTo (u3MKu B
(hOpMHUPOBaHUH COBPEMEHHOW HAYYHOW KapTHHBI MHUPA, B Pa3BUTUH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTHIA, B MPAKTUYECKOUN AEATEIBHOCTH

Jr0/Ie, IEJIOCTHOCTD U €AMHCTBO (PU3NYECKOIN KapTHHBI MUpa

11.2

Y4YUTHIBaTH IPAaHUIIBI IPUMEHEHUS N3YYEHHBIX PH3NUECKUX MOICTICH:
TOYEYHBIN DJIEKTPUYECKUN 3apsl, ACpHAs MOJECIIb aTOMa, HyKIIOHHAs

MOJCJIb aTOMHOI'O AJipa IIpu pCIICHUN (1)I/ISI/I‘I€CKI/IX 3aJga4

11.3

Pacnio3naBath Qu3ndeckue sBieHus (MPoLecchl) U OOBICHATH UX HA
OCHOBE 3aKOHOB OJJICKTPOJWHAMHUKH W KBAaHTOBOW  (DHU3WKH:
JIEKTPUYECKasi MPOBOJAMMOCTh, TEILUIOBOE, CBETOBOE, XUMHYECKOE,
MarHUTHOE JEUCTBUS TOKa, B3aNMOJICUCTBHE MarHUTOB,
AIIEKTPOMArHUTHAs WHAYKLIHS, JEHCTBHE MAarHUTHOTO TIOJS Ha
MPOBOJIHUK C TOKOM M JBWXKYIIUHCSA 3apsii, 3JIEKTPOMarHUTHBIC
KoieOaHusT W BOJIHBI, TPSIMOJIMHEWHOE pacIpOCTPAHCHUE CBETa,
OTpakeHHe, TMpelomiieHue, uHTepdepeHuus, audpakuus u
MOJISIpU3aIus CBETa, AUCTIEPCHs CBETa, (POTOAIEKTpUIEeCKU 3P heKT
(botorddexT), cBeTOBOE NMaBlieHWE, BO3HUKHOBEHHE JHMHEHYATOTO
CIIEKTpa aroMa BOAOPOJA, ©CTECTBEHHAs H HWCKYCCTBEHHAs

pPaarnoOaKTUBHOCTDb

11.4

OnuchiBaTh H3Y4YEHHBIE CBOMCTBAa BeIECTBA (AJIIEKTPUUECKUE,
MarHUTHBIE, ONITUYECKHUE, DIEKTPUIECKYIO IPOBOIUMOCTD PA3IUYHBIX
Cpel) W DJICKTPOMArHUTHBIC SIBJICHUS (TPOLECCHI), WCIIONB3YS
¢usznyeckue BEIUWYMHBI: OJJEKTPUYECKUN 3apsj, cujila TOKa,
AIIEKTPUYECKOE  HAMPSIKCHHUE, DJJICKTPUUECKOE  COMPOTHBIICHUE,
pasHocth noteHmanos, J/C, paboTta Toka, MHIYKIUS MarHUTHOTO
nois, cuia Awmrmepa, cwia JlopeHIa, MHIYKTHBHOCTh KaTYIIKH,
SHEPTHUA IJICKTPUICCKOI0O U MArHUTHOI'O HOJ'ICI\/JI, nepuoa U 4actora
Kosie0aHui B KOJIe0aTeIbHOM KOHTYPE, 3aps/ U CHJIa TOKa B IIPOIIecce

rapMOHHUYCCKUX QJICKTPOMATrHUTHBIX KOHe6aHHﬁ, q)OKYCHOC




pacCToOAHNUEC U ONTHUYCCKAaA CHJIa JIMH3BI, IIPpU OIMKMCAHUH IPABUIIBHO
TPAKTOBATH (1)I/I3I/I‘IGCKI/H>'I CMBICJI HUCHOJIB3YCMbBIX BCJIIMYHH, HX
0003HAUCHHUS H CAUHUIIBI;, YKa3bIBaATb (bOpMynLI, CBA3BIBAIOIIHNEC

JaHHYIO (PU3UYECKYIO BEIMYUHY C IPYTUMH BEJIMYMHAMHU

11.5

OnuceiBaTh U3YUYEHHbIE KBAHTOBBIE SIBIIEHHSI U  IPOIIECCHI,
UCTIONB3Ysl (pU3MYEeCKue BEIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JIJTUHA BOJHBI M YacTOTa CBETA, YHEPTHs U UMITYJIbC (POTOHA,
NIEpHOJ] II0JIypaclaia, JHEPTUs CBA3U aTOMHBIX sJIep; IIPU OIIMCaHUU
NpaBUJIBHO TPakKTOBaTh (DU3MYECKUH CMBICH  HCIOJIb3YEeMbIX
BEJIMYMH, MX OOO3HAUYEHMsS] M E€IUHHULBI; YKa3blBaTb (POPMYIIbI,
CBS3BIBAIONINE JAHHYIO (DHU3MYECKYI0 BEIWYHHY C JAPYTHMH

BCIMYMHAMU, BBIYUCJIIATh 3HAUYCHHUC (bHBPI‘-ICCKOfI BCJIIMYHUHBI

11.6

AHanu3upoBaTh (pU3MYECKHE TPOLECChl M SBJICHUS, HCIOJIb3YS
¢u3mueckue 3aKOHbl M NPUHUMIBL  3akoH OMa, 3aKOHBI
MOCJIE0BATEIBHOIO U MapajlIeIbHOIO COEJAMHEHHUS IMPOBOJHUKOB,
3akoH J[>xoyisa — JIeH1a, 3aKOH 3JIeKTPOMarHUTHOM MHIYKINHN, 3aKOH
NPSMOJIMHEHHOTO pacIpPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBl IIPEJIOMJICHUS CBeTa, YypaBHEHHe OHHIITelWHa s
dboTordekrra, 3aKOH COXpAHEHHUS DHEPTUM, 3aKOH COXPaHEHUS
UMITYJIbCA, 3aKOH COXPAHEHHS OJIIEKTPUYECKOTO 3apsiia, 3aKOH
COXpaHEHHsS MacCcoBOTO 4Hcla, THocTynatel bopa, 3akoH
pPaAMOaKTUBHOTO pachajga; NOpH OTOM pa3audarh CJIOBECHYIO
(bopMyIMPOBKY 3aKOHA, €r0 MAaTEMAaTHYECKOE BIPAKEHUE U YCIOBUS

(rpaHuIbl, 006J1aCTH) TPUMEHUMOCTHU

11.7

OHpe}IeJ'IS[TB HAIpaBJICHUEC BCEKTOpa HWHAYKOHU MArHuTHOI'O IIOJIA

MIPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuiibl Jlopeniia

11.8

CtpouTh ¥ ONHUCHIBATH M300paKEHHUE, CO37aBa€MOE€ TUIOCKHM

3€pPKaJIOM, TOHKOW JINH30M1

11.9

BBITIONTHATE SKCIIEPUMEHTHI TI0 UCCIICTIOBAHUIO (DH3UYECKHUX SBICHUI
U TIPOIIECCOB C MCIOIh30BAaHUEM MPSMBIX M KOCBEHHBIX W3MEPEHUI;
pu 3ToM GopMyIUPOBaTh MpobieMy (3agauy) U TUIIOTe3y Y4eOHOTO
DKCTIEpUMEHTa,  CcOOMpaTh  YCTAaHOBKY M3  MPEIOKEHHOTO

000py10BaHUs, IIPOBOAUTH OIBIT U (POPMYJIMPOBATH BHIBOJIBI

11.10

OcyiiecTBisATh MNpsIMbIE U KOCBEHHBIE H3MEpeHUs: (U3NYECKUX
BEJINYMH; TP 3TOM BBIOMPATh ONTHMAJbHBIN CIOCO0 M3MEPEHUs U

HCIIOJBb30BaTh N3BCCTHLIC MCTOAbI OLICHKHA HOFpeHJHOCTeﬁ I/I3MepeHI/II71

11.11

I/ICCHCHOBaTB 3aBUCHUMOCTH (1)I/ISI/ILICCKI/IX BCJINYHH C UCIIOJIb30BAHUCM

MMPAMBIX I/ISMepeHHﬁ; npu 9STOM KOHCTPYHUPOBATL YCTAHOBKY,




(buKkcUpoBaTh pe3yNbTaThl MOJIYYEHHOW 3aBUCUMOCTH (U3UUYECKUX
BEJIMYMH B BUJIe TAOIUI U Tpa)UKOB, AETaTh BBIBOBI IO pE3yIbTaTaM

HUCCICIOBaHU

11.12

Cobmonate mpaBwiia 0e30macHOrO0 Tpylda NpH  IMPOBEICHUU
UCCIICZIOBAaHUI B paMKax y4eOHOro »SKCIEpHMEHTa, Yy4eOHO-
HCCIICI0BATEIBCKOM U MTPOEKTHON JIEATEIBHOCTH C HCIIOJIb30BaHUEM

U3MEPUTENIBHBIX YCTPONCTB U J1aOOPaTOPHOTO 000PY10BAHMS

11.13

Pemate pacuérHblie 3a1aun ¢ SBHO 3aJaHHON (DPU3UUECKON MOJIEIIBIO,
UCTIONB3Ysl (PM3MYECKHE 3aKOHBI M MPHUHIIMITBI; HA OCHOBE aHaIH3a
YCIIOBUSL 3aJauyd  BBIOMpATh (PU3UYECKYI0 MOJETb, BBIIETATH
bu3HYecKre BEIUYUHBI U (HOPMYJIbI, HECOOXOIUMBIE JUTsl €€ PeIlIeHHUsI,
MPOBOJIUTH pPacy€Thl ¥ OICHUBATh PEATBHOCTh TOJYYCHHOTO

3HaueHUs (PU3UUECKON BEIIMIMHBI

11.14

Pemate  kayeCcTBEHHBIE  3aJa4d:  BBICTPAMBATh  JIOTHYECKHU
HEIIPOTUBOPEYUBYIO LIETIOYKY PACCYKACHUN C OIIOPON HA U3YUYCHHBIC

3aKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/IIICCKI/IC SIBJICHHUA

11.15

Hcnonb3oBaTh MpHU pelIeHUMH Y4YeOHBIX 337a4 COBPEMEHHBIE
MH(QOPMALIMOHHBIE TEXHOJOIMM JJsl IOMCKA, CTPYKTYpUpPOBaHMS,
MHTEPIIPETAllUd U TPEICTaBICHUS y4eOHOW M HAy4YHO-MOMYJISIPHOI
UH(POPMALINH, TIOTYYSHHOW U3 PA3IIMYHBIX UCTOYHUKOB; KPUTHIECKU

AHAJIM3UPOBATDH MMOJIYy4YaCMYIO I/IH(I)OpMaI_II/IIO

11.16

OOBSICHATH MPUHIUIBI ACHCTBUS MAllUH, MPHOOPOB M TEXHUYECKUX
YCTPOMCTB; paziavuaTh YCJIOBUS MX O€30IacCHOTO MCIOJIb30BaHUS B

IIOBCEIHEBHON XKU3HU

11.17

[TpuBOANTE MpHUMEpPH! BKJIAZa POCCUMCKUX U 3apyOECKHBIX YUEHBIX-
(U3HKOB B pa3BUTHE HAYKH, B O0BSICHEHHE TPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOT I

11.18

Hcnonp30BaTh TEOpETUYECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOM
KU3HU Juig  obOecriedeHusi 0€30MacHOCTH Tpu  OOpalieHuud ¢
npubopaMM W TEXHUYECKUMH YCTpOMCTBaMH, IJIsl COXpaHEHUs
310pOBbS. M COOJIONEHUS HOPM SKOJIOTMYECKOTO IOBEIEHHUS B

OKpYXarollei cpeae

11.19

Pabotath B rpymnmne ¢ BBINOJIHEHHUEM Pa3IUYHbIX COLMAIbHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  TPYINIBl,  PAlMOHAIBHO  paclpenessTh
0053aHHOCTH M IUJIAHUPOBATh JAEATENBHOCTh B  HECTAHIAPTHBIX
CUTyallUsAX, aJCKBAaTHO OLIEHMBATH BKJIAJ KaXKIOTO U3 YYaCTHUKOB

IpYyMIIbI B pellIeHHe paccMaTpuBaeMoi MpoOIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KVIACC

Kon
pa3jiena

Kox npoBepsiemoro
3JIeMEeHTa

IIpoBepsieMble YJIeMEHTHI COAePKAHUS

OU3NKA 1 METOIbI HAYYHOI'O [TIO3HAHU A

1.1

®usuka — Hayka o mnpuponae. Hayunbie
METO/bI IO3HAHUS OKpY Karouiero mupa. Posib
DKCIIEPUMEHTAa M TEOPpUU B  IpOLECCE

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

1.2

MopenupoBanue (QHU3NYECKUX SBICHUH U
IIPOLIECCOB. Hayunsie TUIIOTE3BI.
®dusnyeckue 3aKOHBI U TEOPUH. [ paHUIIBI
NPUMEHUMOCTH  (U3WYECKUX  3aKOHOB.
[Mpuanun  coorBercTBusa. Poms u  MecTo
¢u3ukn B (POPMHUPOBAHUU COBPEMEHHOM
HAy4YHOW KapTHHBI MHpPa, B MPAKTHYECKOH

IEATEILHOCTH JII0AeH

MEXAHUKA

KMHEMATHKA

2.1.1

MexaHu4deckoe JABHIKCHUC.
OTHOCUTENIFHOCTD MEXaHHYCCKOTO

nBwkeHus. Cucrema otcuéra. TpaekTopus

2.1

[Tepemenienue, CKOPOCTh (CpeAHsIsE CKOPOCTh,
MTHOBEHHAasi  CKOPOCTb) U  YCKOpPEHHUE
MaTepUaIbHOW TOYKH, MX MPOEKIMH Ha OCH
CUCTEMBI KOOpP/IMHAT. Cnoxenue

HepeMeIHeHI/Iﬁ H CJIOKCHHUC CKOpOCTeﬁ

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IIPSAAMOJIMHENHOE JBHKCHUE. I'padpuxu
3aBHCHUMOCTH KOOpIMHAT, CKOpPOCTH,
YCKOpeHus, OyT¥ W [epeMelieHus

MaTepUaIbHOU TOUYKU OT BpEMEHU




CBobOoHOE najzieHue. Y CKopeHue

CcBOOOIHOTO ITaACHUS

2.1.5

KpuBonuneiinoe aswkeHue. PaBHOMepHOe
JBUXCHUC MaTepI/IaJ'II)HOI\/JI TOYKHU 110
OKpPY>KHOCTH. YTJIOBas CKOPOCTb, JINHEHHAas
CKOPOCTb. [Iepuon " 4acToTa.

HCHTPOCTI)CMI/ITGHBHOC YCKOpCHHC

TexHuyeckue  yCTPOWCTBA:  CHUAOMETD,
JIBIDKCHHUE CHAPAJIOB, IIEMHBIE U PEMEHHbBIC

nepcaadu

[IpakTnueckue paboTHI. N3mepenne
MIHOBEHHOM  ckopoctd.  HMccnenoBanue
COOTHOUIEHUS MEXKITY MyTSAMH,
IIPONJEHHBIMU TEJIOM 3a IOCJIEOBATEIbHBIE
paBHbIE  TMPOMEXYTKM  BpPEMEHH  IpHU
PaBHOYCKOPEHHOM JBI)KEHHU C HadaJbHOU
CKOpPOCThIO, paBHOW HyJ0. M3ydeHue
JBIKEHUS ILIApUKAa B BA3KOH JKUIKOCTH.
W3yyenue nBwxeHus Tena, OpOLICHHOIO

TOPU30HTAIBHO

2.2

TMHAMUKA

2.2.1

IIpyauun ~ oTHocuTenbHOCTH  [ammtes.
IlepBeii 3axkoH HerooToHa. MHepumanbHbIE

CHCTEMBI OTCUETa

222

Macca tena. Cuna. [IpuHiun cynepno3uiuu

CHUi

223

Bropoii 3axkon HeloTOHA 111 MaTepHalIbHON
TOYKM B HWHEPLUAIBHOW CHCTEME OTCYETA
(UCO). Tpernit 3axkoH HerooToHa s

MaTCpHaAJIbHBIX TOUCK

224

3akoH  BceMHMpHOro  taAroreHus. Cwuia
TskecTd. [lepBas kocMHueckass CKOPOCTb.

Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka




2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJILKEHUS W CHJa TPEHHs  IOKOS.
Koaddumuent tpenus. Cuna conpoTUBICHUS

[IpU ABUKCHUU TECJIA B ) KUAKOCTH HUJIN T'a3€

2.2.7

HOCTyrIaTCJ'ILHOG H BpallaTCJIbHOC ABUKCHUC

a0COTFOTHO TBEPIOTO Tela

228

MOMGHT CHJIBI OTHOCHUTCIIBHO OCHU BpaH_[eHI/Iﬂ.
[Tnedo cuibl. Y CIIOBUS paBHOBECHS TBEPAOTO
tena B UCO

229

TexHudeckue yCTpONCTBA: IOAIIMITHUKH,

JABMKCHUE NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[IpakTrueckue paboTel. 3ydueHue aBMKeHUS
Opycka TO HaKJIOHHOM TIIOCKOCTH TIOJ
JIEICTBHEM HECKOJIBKMX cHil. MccienoBanne
3aBUCUMOCTH CWJI YIIPYTOCTH, BOZHUKAKOIIUX
B nedopMupyemoii mpyXuHE U PE3NHOBOM
oOpa3ie, OT BEIMYUHBI HX JIedopMaluu.
HccnenoBanue YCIIOBHM paBHOBECHS

TBéleOFO TCJIa, UMCIOIICTO OCh BpalllCHUA

23

3AKOHBI

COXPAHEHIA B MEXAHUKE

2.3.1

I/IMHYJ'IBC MaTCpHaHBHOﬁ TOYKH, CHUCTCMBI
MaTCpraJIbHbIX TOYCK. HMHy.HI:C CUJIBI H

HU3MCHCHUC UMITYJIbCA TCJia

232

3akoH coxpaHeHuss wumnyiabca B HCO.

PeakTuBHOE NBUMXEHUE

233

Pa6ora cuiiet

234

MOoOIIHOCTD CHJIBI

235

Kunetnueckas OHEPIusia MaTepHaHBHOﬁ

TOYKHU. TeopeMa 0 KNHETUYECKON YHEPTUH

2.3.6

[TorenumansHas sHeprus. lloreHunanbHas
SHEprus YIpyTo nehopMUPOBaHHON
npyxuHbl. [loTeHIManbHasg D>HEPrus Tema

BOJIM3HU MMOBCPXHOCTH 3emnun




HOTCHHI/IEU'H)HBIG 1 HCIIOTCHIIMAJIBHBIC CHUJIBI.

CBs3b pa6OTBI HCIIOTCHIHUAJIBbHBIX CHII C

2.3.7 N3MEHEHUEM MEXaHU4YECKON SHEPIUHn
CUCTEMBI Tel. 3aKoH COXPAaHEHHUS
MEXaHUYECKON YHEPTUU

2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHHUS

3.9 TexHudeckue yCTpOHWCTBA: ABUKEHUE PAKET,

o BOJOMET, KOIIEp, IPY>KUHHBIA TUCTOJIET

[Ipaktnueckue pabGoTel. M3yueHue cBs3M

2310 CKOpPOCTEM Tel IMpH HEyHpyroM yaape.

UccnenoBanue cBsi3u  pabOTBl  CHIIBI  C

W3MEHEHHEM MEXaHHMYSCKOM SHECPTrUU TCJia

MOJIEKYJISIPHAS ®U3NKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPHU

3.1.1

OCHOBHbBIE ~ TIOJIOKEHUS  MOJEKYJSPHO-
KUHETHUYECKON TEOPHH. BpoyHoBckoe
neuxenue. uddysusa. Xapakrep ABHKEHUS

u B3aI/IMOI[€I\/JICTBI/I$I HaCTHll BEIICCTBA

Mopenu cTpoeHHsI Ta30B, >KUJIKOCTEH U
TBEPABIX Te€d U OOBACHEHUE CBOWCTB

BEIIIECTBA HA OCHOBE ATHUX MOJICICH

Macca monekyn. KomudectBo BemiecTsa.

[Tocrosnnas ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. lllkana remneparyp Lienscus

Mopnens  upeanpHoro rasza.  OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KHHETHYECKOU

TCOpHUU UACAIBHOTO Ir'a3a

AOGcooTHas TemMIepaTypa Kak Mepa cpeiHeit
KMHETUYECKON JHEpruu TEIUIOBOI'O
JIBIKEeHMs vactul rasa. [llkama temneparyp

KennBuHa

VYpaBuenue Kianeiipona — MeHzeneesa.

3akon [anpToHa




I"azoBbIe 3aK0HBI. M30mpo1iecchl B H1€aIbHOM
ra3e ¢ MOCTOSIHHBIM KOJMYECTBOM BEILIECTBA!

u30TEepMa, U30X0pa, U300apa

TexHuueckue  yCTpOWCTBA:  TEPMOMETP,

Oapometp

3.1.10

[IpakTueckue pabotel. M3MepeHune macchl
BO3/yXa B KJIaCCHOM KomMHare. MccimenoBanue
3aBHCHUMOCTHU MEXIy napameTpamu

COCTOSIHUA pa3pCKCHHOT'O ra3a

3.2

OCHOBbI TEPMOJAMHAMUKN

3.2.1

TepmonuHamuueckass cucrema. BHyTpeHHss
SHEPTUsl TEPMOJMHAMHYECKOM CHUCTEMBI M

CcocoObI €€ N3MEHEHUS

322

KonnyectBo TemnoTs! 1 paboTta. BHyTpeHHss

OHEPTHUA OAHOATOMHOI'O UACAJIBHOTO Ia3a

323

Buapl Temonepenayun: TEMIONPOBOJAHOCTD,
KOHBEKIIMS, U3Iy4eHue. TerioéMKOCTh Tena.
VinenpHasg TEIIOEMKOCTH BellecTBa. Pacuér

KOJIMYCCTBA TCIUIOTHI ITPH TCILIOIICpEaAAqC

3.24

[TepBsrit 3aKOH TEPMOJIUHAMUKH.
IIpumeHeHue IIEpBOro 3aKOHA
TEPMOJIUHAMUKHU K M30IPOIECCaM.

I'paduueckas uHTEpIIpEeTAIUs pabOTHI raza

325

TemnoBble mMamuHbl. [IpuHUMOBL AEHCTBUS
Teru10BbIX MamuH. [IpeobpazoBanus sHeprun
B TeIoBbIX MammHax. Kosddumuent
nosesHoro  aevictBus  (manee —  KIIJI)

teroBoit mammubl. [{ukin Kapuo u ero KIT/]

3.2.6

Bropoit 3aKOH TEPMOJIUHAMUKH.
HeoOpaTtumocTs mpoueccoB B MPHUPOJIE.
TeruoBple  ABUraTrenu.  JKOJIOTMUYECKHE

pO0OJIEMBI TETIJIOIHEPTreTUKU

3.2.7

Texnuueckue YCTpOWCTBA: JBUTaTEIIb
BHYTPEHHETO CTOpaHHs, OBITOBOM

XOJIOAUJIbHUK, KOHAUITUOHECD




3.2.8

[IpakTrueckue paboThI. N3mepenune

YAEIBHOMN TEMIOEMKOCTH

33

AT'PET'ATHBIE COCTOAHNMA BEIHLIECBA. ®A30BbIE ITEPEXO/IbI

3.3.1

[TapooOpa3oBanue u KOHJICHCALMsL.
Hcnapenne u KuneHue. YaenpHas TeEIIOTa
napooOpa3oBaHusl. 3aBHCHUMOCTh

TEMIICPATYPLI KUIICHUA OT JaBJICHHUA

332

AOCOIOTHAS U OTHOCUTEIbHAS BJIAXKHOCTH

BOo3ayxa. HacelenHsil map

333

Teépmoe  Tteno.  Kpucrammueckune u
amopdHbie Tema. AHHM3OTPONHSI CBONCTB
KpHUCTaJIJIOB. }KI/I}IKI/IG KpHUCTaJlJIBI.

COBpCMCHHBIC MaTCpHraJIbl

334

IInaBneHue u Kpucrajui3anusi. Y aenbHas

teruioTa miasiaeHus. Cyonumanus

335

VYpaBHeHue TEII0BOro Oanaxnca

3.3.6

TexHudeckue yCTpOMCTBA: TUTPOMETP U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJOTUU
IIOJIyYEHUSI COBPEMEHHBIX MAaTEPHUAIIOB, B TOM

YUCJIC HAHOMATCPUAJIOB, U HAHOTCXHOJIOI'MHU

3.3.7

[IpakTnueckue paboTHI. N3mepenne

BJIAJKHOCTH BO3yXa

SJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATHUKA

4.1.1

OnekTpuzanysi Teld. ODNEKTPUUECKHH 3apsil.

JIBa BHa 3NIEKTPUUECKHX 3aPsiIOB

[IpoBoaHUKM, IHADIIEKTPUKU Hu

MMOJYIIPOBOJHHUKH

4.1.3

3aKOH COXpaHEHUs DIIEKTPUIECKOTO 3apsiia

4.14

B3aumoneiicteue 3apsanos. 3akod Kynona

Onektpuueckoe  mose.  Hampsx€HHOCTH
AJIEKTPUYECKOTO HOJISL. [Tpunnun
cynepno3unuu. JluHuM  HANPSHYKEHHOCTH

QJICKTPHUYCCKOI'O ITOJIA




PaGota cHiI 3IEKTPOCTATHYECKOTO OIS

ITorenuuan. Pa3HOCTh MOTEHIIUATIOB

[TpoBOAHHKYN U TUAIEKTPUKU B TOCTOSITHHOM
ANeKTpudyeckoM moje. JuanekTpuyeckas

MMPpOHUIACMOCTDb

DIEKTPOEMKOCTb. Konnencarop.
DNeKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpA.

:‘)HepFI/Iﬂ 3apAKCHHOI'O KOHACHCATOpAa

TexHUYecKkne YCTPOWCTBA:  BJIEKTPOCKOIL,
ANEKTPOMETP, IJIEKTPOCTATHUECKAs 3alllUTa,
3a3eMIIeHHE ANEKTPONpPUOOpPOB,

KOH/JIEHCATOp, KCEPOKC, CTPYUHBIN ITPUHTED

4.1.10

IIpaxTHueckue paboThI. N3mepenue

MEKTPOEMKOCTH KOHJIEHCATOPA

4.2

IIOCTOSIHHBIN DJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcnoBus CYHICCTBOBAHUS IIOCTOAHHOI'O

4.2.1 AJEKTPUYECKOIO0 TOKa. VCTOYHHUKM TOKa.
Cuna Toka. [locTossHHBIN TOK
42.2 Hanpsioxenue. 3akon Oma 1151 ydacTka Henu
423 DJIEKTPUYECKOE COMPOTUBIICHUE. Y AEIBHOE
o COMPOTHUBIICHUE BEILIECTBA
424 [TocnenoBarensHoOe, napajuieiabHoe,
o CMEIIaHHOE COSTMHEHNE TTPOBOTHUKOB
Pabota snextpudeckoro Toka. 3akoH [xoyms
4.2.5
— Jlenua
4.2.6 MOUIHOCTB JIEKTPUYECKOTO TOKA
anekTpoaBwkymas cuia (mamee — DJC) u
427 BHYTPEHHEE  COMPOTUBIECHHWE HCTOYHHKA
o ToKa. 3akoH OMa IS TTOJTHOW (3aMKHYTOM)
anekTpuueckoil nenu. Koporkoe 3ambikaHue
428 DONEeKTpOHHAasi  MPOBOAMMOCTb  TBEPABIX

METaJUIOB. 3aBHCHUMOCTH COIIPOTUBJICHUA




METaJlJIOB oT TEeMIIePaTyPHI.

CBepXIIpoBOJIMMOCTh

4.2.9

Onexktpuueckuil Tok B Bakyyme. CBoiicTBa

AJIEKTPOHHBIX ITyYKOB

4.2.10

[TomynpoBoAHUKH. CobcTBeHHAS u
npuMecHast POBOANMOCTb
NOJIypoBOIHUKOB. CBOMCTBA p-n Mepexoa.

[TonynpoBOIHUKOBBIE TPUOOPHI

4.2.11

DJIEKTPUYECKU  TOK B AJIEKTPOJIUTAX.
DNEeKTpoIUTUYECKast JCCOLIMAIUS.

DJIeKTPOJIN3

4.2.12

DIIEKTPUYECKHI TOK B rasax.
CaMocTOsITeNbHBII W HECAMOCTOSTEIbHBIN
paspsia. Pa3nuuHbie TUITBI CaMOCTOSTENBHOTO

paspsaa. Monnus. [1nazma

4.2.13

TexHuueckue  yCTpOMCTBA:  amIepMETp,
BOJIBTMETP, peocTar, HUCTOYHHUKHN TOKa,
AJIEKTPOHArpeBaTEIbHBIE npudopHl,
AJIEKTPOOCBETUTEIILHBIE puOopHI,
TEPMOMETP  COIIPOTUBJICHMSI, BAKYyMHBIN
JIUOJl, TEPMHUCTOPHl U  (POTOPE3UCTOPHI,

HOJ'IyrIpOBOI[HI/IKOBHﬁ JU01, raJlbBaHHKa

4.2.14

[IpakTnyeckue paboTHI. N3ydenue
CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

M3mepenne DJIC ucroyHuka TOKa U €ro
BHYTpPEHHEro conpoTuBieHus. Habmronenue

QJICKTPOJIHU3a

11 KIIACC

Kon
pa3nena

Koanposepsiemoro
3JIeMeHTa

HpOBepﬂeMble JIEMEHTBI COACPKAHUA

4

SJIEKTPOAMHAMUKA

4.3

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S UHAYKIWA




4.3.1

TlocTosiHHBIE MarHUTHI. B3aumMoaencTBue

INOCTOAHHBIX MAarHuTOB

432

MaruautHoe 1one. BekTtop MarHuTHOU
uHAyKnuy.  [IpuHnmn — cynepno3unuu.
JIuaun MarHuTHOM MHAyKumu. Kaptuna
JUHUM MarHUTHOM WHIAYKIUU  TOJIS

IIOCTOAHHBIX MarHuTOB

433

MarauTHOE Mojie MPOBOJAHUKA C TOKOM.
KapTtuna nuHuii nosis JUIMHHOTO IPSMOTO
MPOBOJHUKA M 3aMKHYTOTO KOJIbLIEBOTO
MPOBOJIHMKA, KATYMIKH C TOKOM. OTBIT
Opcrena. BzaumoelicTBue MpOBOTHUKOB

C TOKOM

4.3.4

Cuna Amnepa, €€ MOyJIb U HAaIIPABJICHUE

4.3.5

Cuna  Jlopenuma, €€ wMomymp u
HampasjeHue. JIBHKeHue 3apsKEeHHOU
4aCTHULbI B OAHOPOJHOM MarHUTHOM I10JI€.

Pa6ota cunsl Jlopeniia

4.3.6

SIBneHue ANeKTPOMArHUTHON MHAYKIUU

4.3.7

IToTok BeKTOpa MarHUTHOM MHYKIIUU

4.3.8

2/C WHIYKIUU. 3akoH

3JICKTPOMArHUTHON MHAYKIuu Dapaaes

4.3.9

BuxpeBoe »snektpuueckoe mnone. IC
WHAYKOHWW B MNPOBOAHHUKE, ABHKYUICMCA
MOCTYNaTeNbHO B OJIHOPOJHOM

MardmMTHOM II0JIC

4.3.10

[IpaBuno Jlenna

43.11

NHAyKTUBHOCTSE. SIBnenue

camounaykiuu. 3J]C camouHIyKIuu

4.3.12

3Hepr1/151 MArdivMTHOIrO IIOJIsI KaTylmiKu C

TOKOM

4.3.13

:‘)HCKTpOMaFHI/ITHOC II0JIC

4.3.14

TexHnueckue yCTpONCTBA: TOCTOSTHHBIC

MAarHuThbl, SJICKTPOMArHUuTHhI,




OJICKTPOABUTATCIIb, YCKOPUTCIIN
QJICMCHTAPHBIX  YaCTULl, HWHAYKIMOHHAA

I1€4b

4.3.15

[IpakTnueckue  pabOTHI. N3yuenne
MAarHUTHOTO TIOJSI KATYIIKH C TOKOM.
Uccnegopanme nACHCTBUS ITOCTOSHHOTO
MarHurta Ha  pamKy c TOKOM.
UccnenoBanne SIBIICHUS

SHCKTpOMaFHHTHOﬁ HHAYKOHUU

KOJIEBAHMA 11 BOJIHBI

5.1

MEXAHUYECKUE N SJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

Konebarenpuast cucrema. CBoOOmHEIE
konebanus. ["apMoHMYeckre KoJjeOaHus.
ITepuon, wacroTta, ammumTyna u ¢asa

KOJIeOaHui

[IpyxvHHBIA MasTHUK. MaTeMaTH4eCKUi

MasiTHHUK

VYpaBHEHHE TapMOHUYECKUX KOJEOaHUM.
Kunematnueckoe u  AMHaAMUYECKOE

OIMCAHUE KOJIe0aTEIbHOr0O IBUKEHUS

5.14

[IpeBpamenue SHEPTUH pu
rapMoHMYecKkux  KosneOaHusix.  CBs3b
aAMIUIUTY IbI KoJIeOaHui HUCXOOHOM
BEJIMUMHBI C aMIUTUTyAaMH Kosie0aHuil eé

CKOPOCTH M YCKOPEHUs

5.1.5

KoneGarenbubiii  koHTyp. CBOOOIHBIE
JJIEKTPOMAarHUTHBIE KoseOaHus B
uaeaJbHOM  KoJeOaTeNTbHOM  KOHTYpE.
AHanorus MEXIy MEXaHWYECKUMH H
3JIEKTPOMArHUTHBIMHU KoJIeOaHUSAMU.

®opmyna Tomcona

3aKkoH COXpPAaHCHUA SHEPTHUU B NACAIIBHOM

KOJIe0aTeIIbHOM KOHTYpPC

BBIHY)KI[eHHBIe MCXaHHNYCCKHUC

kosicOanmst.  Pesomanc. Pe3onHancHas




KpHuBas. BBIHY)KZIGHHBIC

QJICKTPOMArHuTHBIC KoJiIeOaHMsI.

Ilepemennbiii  Tok. CHHYCOUAAIBHBIN

IIEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOTO TOKa.
AMIIIUTYHOE M JEHCTBYIOILEE 3HAUCHHE

CHJIbI TOKAa U HAIIPAKCHUA

5.1.10

Tpancdopmarop. IIpousBoacTBo,
nepeaaya u noTpedaeHue dIeKTPUIeCKoi
SHEPruu. OKOJOTMYECKHE PHUCKH IIpH
IPOU3BOJICTBE DJICKTPUYECKOH HHEPIUU.
Kynbrypa WCTIOJIb30BAHUS

3JIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU

5.1.11

TexHuueckue ycTpoicTBa: ceiicmorpad,
NEKTPUUYECKHUI 3BOHOK, JMHUN

QJICKTpoInEpeaavd

5.1.12

[IpakTuueckne pabotel. HMccaenoBanue
3aBHCUMOCTH IIepHOJia MaJIbIX KoJeOaHui
rpy3a Ha HUTH OT JJUHBI HUTU U Macchl
rpy3a. MccnenoBanue mepeMeHHOro ToKa
B Lenu u3 [0CJIEI0BATEIBHO
COEMHEHHBIX KOHJEHCATOpa, KaTyIIKu U

pesucropa

5.2

MEXAHNWYECKUE N DJIEKTPOMATI'HUTHBIE BOJIHbI

MexaHuveckue BOJTHBI, yCIIOBUS
pacnpoctpanenusi. Ilepuoa. CkopocThb
>21 pacmpocTpaHeHHss W JJIMHA  BOJIHBL
[TonepeuHsle ¥ TPOJOTBHBIE BOJTHBI
###Par### ntepdepermus u qudpaxims
222 MEXaHUYECKUX BOJH
3Byk. CkopocTs 3ByKa. ' poMKOCTB 3BYyKa.
523 Bricora ToHa. TeMOp 3ByKa
594 DJEeKTPOMarHUTHBIC BOJIHBL. Y CIIOBUS

H3JIYUCHUS  JJICKTPOMAIHHUTHBIX  BOJIH.




B3anmuas opuenrtanus Bektopos E, B u v

B 3JICKTpOM8.FHPITHOI>i BOJIHC B BAKyyMC

5.25

CBoiicTBa  DIIGKTPOMArHUTHBIX  BOIIH:
OTpakeHUE, PEJTOMJIICHUE, TOJISIPU3ALINS,
mudpakius, uHTepdepennus. CKopocTb

OJICKTPOMAriMuTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMATrHUTHBIX BOJIH.
[TpuMeHeHnEe 3IEKTPOMarHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

HpI/IHI_[I/IHBI pazmocm:m U TCICBUIACHUA.
Pagnomokarnus. DJIEKTPOMAarHuTHOE

3arpsiI3HEHUE OKPYIKaIOLIEN Cpeibl

5.2.8

TexHuueckue yCcTporCcTBa: My3bIKaJbHbIE
HHCTPYMEHTHI, YJIBTPa3ByKOBast
JIMarHOCTUKAa B TEXHUKE W MEIULIMHE,
pamap, pagUONMPUEMHHUK,  TEIECBU30D,

anTeHHa, tenedon, CBU-neuyn

53

##HParfH#OIITUKA

5.3.1

[Ipsmonuneitnoe pacnpocTpaHeHUE

CBETa B OJIHOPOJIHOM cpene. JIyu cBera

532

OtpakeHue cBeTa. 3aKOHBI OTPAKEHUS
cseta. [locrpoenne n300pakeHui B INIOCKOM

3epKajie

5.33

[Ipenomnenue cBera. 3aKkOHbI MPEIOMIICHUS
CcBeTa. AGCOMOTHBIN HoKa3areb

IpCIOMIICHUSA

534

Iomxoe BHYTPEHHEE OTpaKEHHE.
[IpenenbHBINA yros NoJIHOIO BHYTPEHHETO

OTpaXKCHUMA

535

Hucnepcuss cBera. CIIOXHBII CcOCTaB

Oenoro cBera. L{Bet

5.3.6

Colwuparolue U paccerBarolIUe JTUH3BI.
Tonkas nuH3a. DOKYyCHOE paccTOsIHUE U

OIITHUYCCKaA cHulia TOHKOH JIMH3BI.




[TocTpoenue M300paKeHUi B
COOMpAIOIIMX U PACCEUBAIOLIMX JIMH3AX.
®opmysia TOHKOW JMH3BL. Y BEIUYEHUE,

IaBaeMoe JHH30M1

5.3.7

Hpenenm IMPUMCHUMOCTH

reOMETPUYECKON ONTUKHU

53.8

Wntepdepentuss  cBera. KorepeHTHbIE
UCTOYHUKU.  YCIOBHS  HaOMIOAEHUS
MaKCUMYyMOB u MHHHMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JIBYX

CI/IH(baBHLIX KOTCPCHTHBIX HCTOYHHUKOB

539

Hudpakmus  cBera.  AudpakumonHas
pemérka. YcnoBue HaOMIOICHNS TIIaBHBIX
MaKCUMYMOB npu naIcHuu
MOHOXPOMAaTHYECKOTO cBeTa Ha

TU(QPAKIUOHHYIO PEIETKY

5.3.10

Hon;{pmaum[ CBECTa

5.3.11

TexHuyeckue ycCTpOMCTBa: OYKH, IyTa,
(dboToanmapar, TPOEKIIMOHHBIA ammapar,
MHUKPOCKOII,  TEJECKOIN,  BOJOKOHHAas
OIITHKA, nudpakIoHHAasT  pemeTKa,

MoJIsIpon g

53.12

[Ipaktnueckue  paboTel.  M3mepenwue
nokaszaresns npenomiieHus. MccnenoBanue
CBOMCTB  HW300paXEHMH B  JIMH3aX.

Habmonenue qucnepcun ceeta

BJIEMEHTAI CIIELITUAJILHOM TEOPUU OTHOCUTEJILHOCTU

6.1

I'paHuIpl NPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKH. ITocTynatel TEOPUU
OTHOCHUTEJILHOCTH: VMHBAapUAHTHOCTb
MOJIyJIE CKOPOCTHM CB€Ta B BaKyyMe,

MMPpUHOUIT OTHOCHUTCIBHOCTH OuHIITETHA

6.2

OTHOCUTENBHOCTh OIHOBPEMCHHOCTH.
3aM€)IJ'ICHI/I€ BpEMCHM MW COKpallCHUC

JUIMHBI




6.3

DHEprusi ¥ UMITYJIC CBOOOTHOM YaCTHIIBI

6.4

CBsi3b MaccChl C SHEPTHEH U HUMITYJIHCOM
CBOOOMHON YaCTHUIBl. ODHEPrusi MOKOS

CcBOOOIHOM Y4aCTHUIII

KBAHTOBA ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOU OITTUKU

7.1.1

®oronbl.  dopmyna IlmaHka  cBsA3M
sHepruu (HOTOHA C €T0 YACTOTOU. DHEPTHSI

U UMITYJIbC (POTOHA

7.1.2

OTkpbiTHE u UCCIIeIOBaHKE
¢dotordpdekra. Onpitel A.I'. Cronerosa.

3akoHb! poTo3ddexra

7.1.3

YpaBHeHue OHHIITEHHA s

dbotorddekra.  «KpachHas  rpaHHIa»

dhoTodrddekra

7.1.4

Hasnenue cBera. OnwiTel [1.H. JIeObenena

7.1.5

XUMHYECKOE IEUCTBUE CBETA

TexHudeckue ycTponcTBa: POTOIIEMEHT,
¢dboTonaTuuk, COJIHCYHAs Oarapes,

CBETOIHO/I

7.2

CTPOEHUE ATOMA

7.2.1

Mopens atoma Tomcona. OMBITEI
Pesepdopna o uccnenoBaHuio CTPOSHUS

aToMa. HnaHeTapHaﬂ MOACIb aTOMa

7.2.2

ITocrynater  bopa.  M3nyuenne u
norjionieHre (QOTOHOB TMPHU MEpexojie
aToMa C OJIHOTO YPOBHSI JHEPrUU Ha
npyroi. Buaer  cnektpoB.  CrekTp

YPOBHEW 3HEPTUU aTOMa BOAOPOAA

7.2.3

BoaHoBEIe cBoiicTBa yactun. BosHBI 1e
bporins. KopnyckynsipHO-BOJIHOBOM
nyamusM. Jludpakiuss SIEKTpOHOB Ha

KpHUCTaJIax




7.2.4

CrooHTaHHOE U BBIHYKACHHOC U3JTYy4YCHHC.

VYcTpoicTBO 1 MPUHIMIT PabOTHI JIa3epa

7.2.5

TexHuueckue yCTpouCTBa: CIIEKTPAJIbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN

KOMIIBIOTCP

7.2.6

[IpakTnueckue pabotel. HabOmronenwue

JIMHEWYATOro CIEKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HaOJNIOACHUS W PEruCTPaLUU

OJIEMCHTAPHBIX YaCTHUI]

7.3.2

OTKpbITHE PAAMOAKTUBHOCTH. ONBITHI
Pesepdopna mo ompeneneHuro cocrasa
panuoakTHBHOTO u3MydeHus. CBoHCTBa
anbda-, Oera-, raMMa-Hu3J1y4eHusl.
BnusiHue paguoakTHBHOCTH Ha JKUBBIE

OpraHu3MbI

7.3.3

OTKpbITHE  TPOTOHA W  HEHTpOHA.
Hyxnonnas mozens sinpa [eiizenoepra —
WBanenko. 3apsn sapa. MaccoBoe 4HCIIo

sapa. M3oTonsl

7.3.4

Anwda-pacna. DNEKTPOHHBIH "
MO3UTPOHHBIA  Oera-pacnan.  ['amma-
U3Iy4yeHue. 3aKOH  paJMOaKTUBHOIO

paciiazia

7.3.5

DOHeprus CBSI3M HYKJIOHOB B  SJpe.

Snepubie cuibl. JlepekT Macchl sapa

7.3.6

HI[epHLIe pCaKknunu. I[CJ'ICHI/IG 1 CHHTEC3

saep

7.3.7

Snepnbit peakrop.  TepmosiaepHbIN
cuHre3. [IpoGieMbl M  MEpPCHEKTHUBBI
AIEPHON DHEPreTHKU. OKOJIOIMYecKHe

ACIICKThI H,Z[epHOﬁ OHCPICTUKHU




7.3.8

OnemeHTapHble  YacTUlbl.  OTKpbITHE
[IO3UTPOHA. @DyH1aMEHTAIIbHBIE

B3aUMOJIEUCTBUS

7.3.9

TexHuueckue yCTpOMCTBA:  JO3UMETD,
Kamepa BunbcoHa, saepHbIi peakTop,

aToMHast omOa

7.3.10

ITpaktnueckue pabotsl. MccnenoBanue

TPCKOB qaCTun (HO I'OTOBBIM

¢dororpadusm)

OJIEMEHTBI ACTPOOU3NKA

8.1

Bun 3Bé3nHoro neba. Co3Be3nus, spKue

3BE31IBI, INIAHETHI, UX BUANMOE JBIKECHIE

8.2

Conueunas cucrema. l[lmaHeTsl 3eMHOU
rpynnsl.  Ilnanerel-ruranTel U UX
CHYTHI/IKI/I, KapJ'II/IKOBI)IG IIJIAHCTHI. Manme

tena CoTHEUHOH CHCTEMBI

8.3

Connue, d¢ortochepa u  armocdepa.

CoHeuHas akTHBHOCTH

8.4

WcTtounuk sneprun ConHua u 3B€37

8.5

3BE3/1bI, WX OCHOBHBIE XapPaKTEPUCTHKH:
Macca, CBETUMOCTb, PaJInyC, TeMIiepaTypa,
ux B3aMOCBSI3b. Juarpamma
«CHEKTPAJbHBIA KJIACC — CBETHUMOCTBY.
3BE34BI TVIABHOM  MOCIEAOBATCIBHOCTH.
3aBHCUMOCTh «Macca — CBETHUMOCTBY IS

3BE3]1 IVIaBHOM MOCJIEI0BATEILHOCTH

8.6

Buytpennee CTpOCHHE 3BE3.
COBpeMeHHBIG MpEACTABICHUA (0]
npoucxoxaeHnu 1 spomonyu CosHia u

3BE3. DTanbl )KU3HU 3BE3

8.7

Mneunsii Ilyte — Hama ['amakTuka.
ChnupanbHasgs  crpykTypa  ['amaktuku,
pacmpeneneHue 3BE3M, Ta3a U IIBUIM.

Ilonoxenne wu naBwxenue CoiHIa B




lanaktuke. Ilnockas u cdepuueckas

nojacucTeMsl I'ajakTuKu

8.8

Tunel ramaktuk. Pagmoramaktnky U

KBa3apbl. YEpHBIE ABIPHI B APAX FalaKTUK

8.9

Bcenennas. Pacmmpenue BceneHHOM.
3akoH XaO0Oma. Pa3Oeranme rajgakTHK.
Bo3pact u paguyc BceneHHoil, Teopus
Bosbmioro B3peiBa. Mogens «ropsueit

Bcenennoi». PenukroBoe usinydeHnue

8.10

MacmtabHast  cTpykTypa BceneHHOH.
Meraranaktuka. Hepeménusie mpooaemMbl

aCTPOHOMUU




. 1nsg mpoBeneHns eIMHOr0 rocy1apCTBEHHOT0 AK3aMeHa 1o (pu3uke (nanee
- EI'D mo ¢wusuke) ucnosb3yercss mnepedeHb (KoaupukaTop) MpPOBEPSIEMBIX
TpeOOBaHUH K pe3yJbTaTaM OCBOSHHUS OCHOBHOI 00pa30BaTelbHOM MPOTPaMMBI
CpemHero o0Iero o0pa3oBaHus U JIEMEHTOB COICPIKAHUS.

Tabmuma 14.4

[Tposepsiembie Ha EI'D mo ¢usuke TpedoBanmst
K pe3yJIbTaTaM OCBOEHUSI OCHOBHOU 00pa30BaTEIbHON MPOTPaMMBI
cpemHero odmiero oopazoBaHms

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOCHHS
MIPOBEPSIEMOT0 | OCHOBHOM 00pa30oBaTeNbHON MIPOrpaMMBbI CpeIHETO 001Iero 00pa3oBaHus
TpeOoBaHUS

1 ChopMupoBaHHOCT YMEHMH pacrio3HaBaTh (DU3UYECKHE  SBICHUSA
(mporiecchbl) U OOBACHATH UX HA OCHOBE M3yUEHHBIX 3aKOHOB

2 Bnanenne — ocHoBomosararomiuMu  (QU3MYECKMMH — HOHATUSAMH U
BEJIMYUHAMHU, XapPAKTEPU3YIOUUMH (PU3UYECKHE MTPOLIECCHI

3 CchopMupoBaHHOCTh YMEHHI MPUMEHSATH 3aKOHBI KIIACCUUECKON MEXaHHUKH,
MOJIEKYJISIPHOM (PH3UKH M TEPMOANHAMHKH, HJIEKTPOJMHAMUKHN, KBAHTOBOM
¢bu3uku U1 aHanu3a U OOBSICHEHUS SBJICHUH MUKPOMHPA, MaKpOMHUpPA H
Meramupa, pasiaudaTh yCJIoBHs (TpaHUIbI, 00JacTH) NPUMEHUMOCTH
(u3MYeCKUX 3aKOHOB, MIOHMUMATh BCEOOIMI XapakTep (pyHIaMEeHTaIbHBIX
3aKOHOB M  OrPaHUYECHHOCTh WCIOJB30BAHUS YACTHBIX  3aKOHOB;
aHaTU3UPOBATh (PU3MUECKUE MPOLIECCHI, UCIIOIbB3YsI OCHOBHBIE MOJIOKEHHS,
3aKOHBI U 3aKOHOMEPHOCTH

4 CdopmupoBaHHOCTH YMEHHS pa3inyaTh YCIOBUS MIPUMEHUMOCTH MOJIEIei
(hM3HUYECKUX TET U MPOIIECCOB (SIBJICHUN)

5 ChopMupoBaHHOCTH YMEHUS peIiaTh pacueTHBIC 3a7au C SIBHO 3aJIaHHOM
Y HESIBHO 3aJJaHHOU (pU3UUeCcKOl MOENbI0: HA OCHOBAaHUH aHAlIN3a YCIOBUS
BEIOMpaTh (PU3NYECKUE MOJECNIH, OTBEUAIONIUe TPEOOBAHUSAM 3a/ayH,
NPUMEHATH (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MIOCTYJIAThl (PUBNYECKUX
TEOPUM MPU HCTIOIH30BAHMHM MATEMaTHYECKHUX METOJIOB pEIICHUs 3ajad,
IIPOBOJUTH PacyeThl HA OCHOBAHWU MMEIOIINXCS TaHHBIX, AHAJIIU3UPOBATH
pe3yabTaThl U KOPPEKTUPOBATh METOABI PEUICHUSI C YYETOM MOJYyYEHHBIX
pe3yabTaToOB

6 Pematp kadecTBeHHbIE 3alayu, TPeOyIOUIMEe NPUMEHEHHsS 3HAHUHM U3
Pa3HBIX Pa3/eNIOB MIKOJIBHOTO Kypca (GU3UKH, a TAKKE UHTETpallUU 3HAHUHN
U3 JpYrux MpeAMETOB €CTECTBEHHOHAYYHOTO IIMKJAa: BBICTPAaWBaTh
JIOTUYECKYIO IIETIOYKY PAaCCYKJIEHUU C OMOpOM Ha W3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3MUECKUE SIBICHUS

7 BianeHne 0OCHOBHBIMU METOJaMM HAyYHOI'O MO3HAHUS, UCIIOIb3YEMBIMU B
¢u3nKe: TPOBOAWTH MpPSMBbIE W KOCBEHHBIE W3MEPEHUS (PU3NUECKUX
BEJIMYMH, BBIOMpas ONTHUMAJIbHBIA CIIOCOO H3MEPEHUs M HUCHOJb3YS
W3BECTHBIE METOAbl OLICHKH IIOTPEHIIHOCTEN H3MEPEHUH, IPOBOAUTH
UCCIICIOBAaHUE 3aBUCUMOCTEH (PU3MUECKUX BEIMYMH C HCIOJIb30BAaHUEM




NPSIMBIX W3MEPEHUH, OOBACHATH MOJTYYCHHBIE PE3YyJbTAThl, HCHOJB3YS
(¢u3nvecKne TeOpuu, 3aKOHBI M TIOHSTHS, U JENIaTh BBIBOJBI; COOJIOIATH
mpaBmwia 0e30macHOro TpyJa MpH MPOBEACHUM HCCICIOBAHUN B paMKax
y4eOHOTO JKCIIEPUMEHTa U y4eOHO-HUCCIIEAOBATEILCKOW NIESATEIFHOCTH C
HCTOJIb30BAHNEM LU(POBBIX U3MEPUTEIBHBIX YCTPOUCTB U J1a00PaTOPHOTO
o0opynoBaHUS

ChopMupoBaHHOCTh YMEHHMH aHAIM3UPOBATH U OLIEHUBATh IOCIEICTBUS
OBITOBOM W TPOM3BOJCTBEHHOW MAEATEIBHOCTH YEJIOBEKa, CBI3AHHOH C
(Gu3n4yeckuMu IpoLeccaMy, € IMO3ULUM HKOJOrMUECKOW O0e30IacHOCTH;
NPEACTAaBICHUN O palMOHAIbHOM IPUPOJOIOJIB30BAHUU, a TaKkKe
pa3yMHOM HCIOJb30BAaHUU JOCTIKCHUM HAyKH W TEXHOJOTWMH Ul
JaNbHEHIIEro pa3BUTH YeJIOBEUECKOro o0mecTna

OBmageHne  pa3nU4YHBIME ~ criocobamu  paboTtel ¢ mH(popMarmei
(U3MUECKOTO  COZAEpXKAaHMS  C  HCHOJNB30BAaHMEM  COBPEMEHHBIX
MH(OPMALMOHHBIX TEXHOJOTHIA; pa3BUTHE YMEHHI KPUTHYECKOTO aHAIIN3a
¥ OIIEHKH JIOCTOBEPHOCTH IOy4aeMoi HH(POPMALUH
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CdopMHUpOBaHHOCTH YMEHUU MPUMEHSTh OCHOBOIIOJIAraroIIe
ACTPOHOMHYECKHUE MMOHATHS, TCOPUH M 3aKOHBI JJIs aHAN3a U OOBSICHCHUS
(hU3UYECKUX MTPOIIECCOB, MPOUCXOIANINX Ha 3BE3/1aX, B 3BE3IHBIX CHCTEMAX,
B MEXXTaJaKTUUECKOU CpeJie; IBHKEHHSI HEOSCHBIX TEeJl, IBOJIIOIIMU 3BE3/ U
Bcenennoi

Tabauua 14.5

[lepeyens rreMeHTOB coaepkanus, mposepsieMbix Ha EI'D no ¢usuke

Kon Kon [IpoBepsieMBbIil 3JIEMEHT COAECPIKAHUS
paszzena/ | sJIeMeHTa
TEMBI
1 MEXAHUKA
1.1 KMHEMATHUKA
1.1.1 Mexannueckoe nBmkeHHe. OTHOCUTEIHLHOCTP MEXAHUYECKOI'O IBVKECHMUS.
Cucrema orcuera
1.1.2 MarepuanbHasi TOUKa. z A TPacKTOpHuA

Ee paaunyc-BekTop:

F(e)=(x(0),»(1),2(1)). i AF

TPaeKTopHus, -
NEpECMCIICHUC! () “
AF=F(t,)—F(t,)=%H—F =

= (Ax,Ay,Az) X

-

=y




IyTh.
CloxkeHue nepeMeneHHil:

Ar, = Ar, + Ar

1.1.3 | CxopocTh MaTepuaibHON TOUYKU:

. AF o

U_A_t =r —(Ux,Uy,UZ)’

At—=0
L, = A = X, , amanoruuno U, =V, U, =Z,,
At—0

Crnoxenue ckopocteii: U = U, T U,

Boluncienne mepememieHHss M MyTH  MaTepUAIbHOW  TOYKUM  TIpHU

IPSIMOJIMHEHOM JIBUKEHUH BJIOJIb OCH X IO TPAQUKy 3aBUCHMOCTH Uy (t)
1.1.4 _ AD .

Yckopenue MatepuanbHoit Touku: ¢ = A =Y, = (ax’ a,.d, ) ,

t At—0
A U ' ' \
— X — — —
a.= At —(Ux),,aHanoquHO a, _(UY)ﬂ a. —(Uz)t.
At—0

1.1.5 PaBHOMEpPHOE IPAMONIMHENHOE IBUKECHUE:

x(t) = x,+0,,t

L, (t) =U,, = const
1.1.6 | PaBHOyCKOpEHHOE NMPSAMOJIIMHEHHOE JBUKEHHE:

2
at
x(1) =X, + 0yt +
2
v, (t)=0,, +a
a, = const
2 2 _
v,, —U;, = 2a, (xz _x1)
L+,

[Tpu ABM>KEHUM B OJJTHOM HAIpaBJICHUH ITyTh S=——-1

1.1.7  |CBoboxnoe najeHue. Y CKOpeHrue CBOOOIHOTO




nageHus. JIBukeHHe Tena, OPOIMICHHOTO IO
yrnom & k ropuzonTy:

x(1) =X, + Uyt = X, + U, cO8 Q-1
2 2

t
£ =, +0, sina-t—gT

y(t)=y, +0y,t+

(1) =0,, =v,cosa

Ux
v, (t)=0,, + gt =v,sina—gt

g =0
g, =—g =const

1.1.8 KpuBonuueitnoe paBwkeHue. [[Bm>keHMEe MaTepUaqbHOW TOYKM MO
OKPY’>KHOCTH.
VYrnoBas M JMHEWHas CKOPOCTh TOouku: U = OR . [Ipn paBHOMEpHOM
2n
JBHKCHHU TOYKH MO OKpykHOCTH (O = _T =2nv
2
2
LleHTpOCTpEMUTENBHOE YCKOPEHHE TOYKU: d =— =0 R . Tlomnoe
YCKOPEHHUE MaTEepUAIIbHON TOYKHU
1.1.9 | TBepmoe temno. IlocTynaTenbHOE U BpallaTeIbHOE JIBHKEHHE TBEPJIOTO Tela
1.2 JMHAMUKA
1.2.1 WNuepumaneueie cucremsl otcuera. IlepBbii 3akoH Hprorona. IIpmHnmn
OTHOCUTENBHOCTH ["anumes
1.2.2 m
Macca Tena. [TnotHOCTH BemiecTBa: P = 7
123 F =F +F,+
Cuna. [Ipunnyn cynepnosuuuu Cuit: L yapuoneiiers — 41 o Teee
1.2.4 | Bropoii 3akoH HeroToHa: s marepuansHoi Touku B UCO
F=ma; Ap =FAt npu F = const
1.2.5 |Tperuii 3akoH HbroToHa 11s1 MaTepuabHbBIX __"'_.—.—""_
touek: 11, =-F, 12 F,,
1.2.6 |3akOH BCEMHPHOIO TATOTEHUS: CWJIbl INPUTSKEHHUS MEXKIY TOUYECUYHBIMHU

mlmZ
RZ

MaccaMU paBHBI F=G




Cuna Tsoxectu. llenTp Tskectu Tena. 3aBUCHUMOCTb CHUJIbI TSKECTH OT
BBICOTHI h Ha/T MOBEPXHOCTHIO TUTAHETHI paanycoM Ry:

_ GMm
T N2
(R, +h)
1.2.7 Cuna ynpyroctu. 3akoH I'yka: Fy = -kx
1.2.8 Cuina tpenusi. Cyxoe TpeHHe.
Cuna TpeHus: CKOJIbKEHUSI: FTp =puN
Cwuita TpeHus TOKOSI: F p SN
Koadpdunment tpenus
1.2.9 F
apieHue: P =~
s S
1.3 CTATHUKA
1.3.1 MOMEHT CUJIbI OTHOCUTEJIBHO OCH BpALLCHUS
|M| =Fl , Tme 1 - ruedo cuibl F
OTHOCHUTEIILHO OCH, TIPOXOJIAIIEH Yepe3 TOUKY
O nepneHauKyJIIpHO PUCYHKY F
1.3.2 Hentp wmacc Ttema. LleHTp Macc cucTeMbl MaTepUATbHBIX TOYEK:
. mr, +myr, +... .
Fam. = mtm, 4. B oxmHOpOsHOM TONIE TSHKECTH (g = COIlSt)
LEHTP Macc TeJla COBIAJIAET C €ro IEHTPOM TIKECTU
133 M +M,+..=0
Ycenosus paBHoBecud tBepaoro tena B UCO: § = =
P P E+F+..=0
1.34 3akoH [lackans
1.3.5 . . n=Dp.+09h
JlaBnenue B xuAKoCTH, okoseiica 8 UCO: P = Py T P&
1.3. I D
3.6 3akoH Apxumena: F Apx = —PBHTSCH ,
eciy Teno U KUIKoCThb okoATcs B MCO, 10 Fapx = pgVaureen
YcnoBue mraBaHus TeI
1.4 3AKOHbBI COXPAHEHUA B MEXAHUKE
1.4.1 D D

Ummyssc MaTepuanbHoi Touku: P = MU




1.4.2

Umnynsc cuctemsl Ten: P = Pyt Py +...

1.4.3 3aKOH U3MEHEHUS U COXPAHCHUS UMITYJIbCa:
B ICO Ap = A(pl + D, +) =F M+ AT+
8 CO Ap B A(pl +p2 +) =0 » CCJIA EBHCHIH +F;BHemH +..=0
PeakTuBHOE ABUXKEHUE
144 PaGota cuibl Ha ManoM MepeMeIeHu : F_;
A=|F||AF|-cos a=F, - Ax
-
Ar ¥
1.4.5 MOoOIIHOCTD CUIIBL: .
ecnu 3a Bpemss Al paGora criIbl H3MeHsETCS o F
Ha AA | To MOIIHOCTE CHITBI
AA v
P=— =F-v-cosa
At At—0
2 2
1.4.6 ) mo p
KuHeTHUeCKas SHEPTHs MaTepHaiIbHoOil Toukn: £ —=——="
2 2m
3aK0H U3MEHEHUSI KHHETUYECKON SHEPTUU CUCTEMbI MaTEPUAIbHBIX TOYEK: B
nco AE . =A +A, +..
1.4.7  |lloTeHuuanbHas YHEPIUsL:
AJId TIOTCHIUAJIBHBIX CHJI A12 =E Inoreny E 2M0TeHIL =—-AE HOTeHI] -
[loreHuuanbHas SHEPTrUs MaTEpPUATbHOM TOYKH B OJHOPOJHOM IIOJIE
TSOKECTH: Eporen = mgh.
[ToTeHnmansHas YHEPTHsI YIPYTro AeGOPMUPOBAHHOTO TeJa:
kx?
E IOTEHII = 2
1.4.8 3aKOH N3MEHEHHUS U COXPAHEHUS MEXAaHUYECKOM dHEPIUu:

EMGX = EKPIH + EHOTCHI.I)

sco AE ., =A

BCEX HEMIOTCHIL. CHUIT »

B I/ICO AEMGX = O > €Clikn ABC@X HCIOTECHII. CUJT = 0




1.5 MEXAHNYECKUE KOJIEBAHMA 11 BOJIHbI
1.5.1 ['apmonnueckue kojeOaHUs MaTepualbHOM TOUkH. AMIIUTYAa U ¢asza
kosnebanuii. Kunematnueckoe onucaHue:
x(t)=Asin(ot+9,),
L, (t) =X,
a, (t) = (l)x )t = —®2X(t) =a, -+t w’x=0 , TIe X - CMECIIECHHE u3
TI0JIO’KEHUSI PABHOBECHS.
JluHamuueckoe onucaHue:
ma, = -kx, rie k = mo’ . Ao 3HA4MT, uTO F, = -kX.
OHepreTUYecKoe ONMCaHKE (3aKOH COXPAaHEHHs MEXaHUYECKOH SHepruHn):
mv® kx* mvl, kA
+ = = = const
2 2 2
CBs3p aMIUIMTYJIl KOJIGOAHMH CMEILICHHsS MaTepuajJbHOH TOYKH C
aMIUTUTYaM1 KOJIEOaHUH ee CKOPOCTU M YCKOPEHHS:
Umax = O)A b amax = 0)2A
1.5.2 2n 1
[lepron u yacToTa KOJICOAHMIA: r=—-=—
Q) A%
[lepuon wmanbix CBOOOJHBIX KOJEOAHMH MAaTEMaTHYECKOTO MasTHHUKA!
/ [
T=2mn |[— .
g
m
Tepron cBOOGOMHBIX KONebaHuil Py KMHHOTO MATHHKA: | = 27I1 f;
1.5.3 Beinyxnennslie konebanus. Pezonanc. PesonancHas kpuBast
1.5.4  |IlonepeuHsle U MpOJOJbHBIE BOIHBI. CKOPOCTh paclpoOCTpaHEHUs U IMHA
1y
pomupr: A= U1 =—,
A%
WNuTtepdepentiusa u qudpakius BOJH
1.5.5 3Byk. CKOpOCTb 3BYyKa
2 MOJIEKYJISAPHAS ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVYJIAAPHAS ©U3UKA
2.1.1 Mogenu cTpoeHus rasoB, JKMAKOCTeM M TBepAblx Ten. Ilycts




TepMOJMHAMUYECKasl cucTeMa (Ten0) COCTOUT U3 N OJMHAKOBBIX MOJEKYI.

N m

Torzma Kojau4ecTBo BemecTsa ¥ — N = E
A

rae Na - unciio ABorajipo, m - Macca CUCTEMBI (Tena), B MOJISIpHAsl Macca
BEIICCTBA

2

2.1.2 TermmoBoe IBM)KEHUE aTOMOB M MOJIEKYJT BEIIECTBA
2.1.3 B3auMoelicTBUE YacTHI BEIIECTBA
2.14 | dud¢ysus. bBpoyHoBCKOE 1BUKEHUE
2.1.5 Mogenb uneansHoro raza B MKT
2.1.6 |CBa3p MexAy [aBIECHUEM U CpEJHEM KHHETUYECKOW DHeprueut
MOCTYNAaTeNbHOTO TEIJIOBOTO JIBWXKEHUS MOJIEKYJ HJealbHOro rasa
(ocnoBHOe ypaBHenue MKT):
_ 2
1 = 2 (mp*) 2 —
p=—mupv =—n-: =_—Nn-&,.,, rae my - Macca OIHOU
3 3 2 3 ’
N
MoJIeKyJbl, 11 = 7 - KOHIIGHTPAIHS MOJIEKYJTT
2.1.7 | Ab6comotnas temneparypa: T =t° + 273 K
2.1.8 CBsi3b  TemmepaTypbl Ta3a CO CpeIHEeW KHHETHYECKOM JHeprueut
MOCTYNaTeNbHOTO TEIJIOBOTO ABMKCHUS €M0 MOJIEKY:
2
— ([ my 3
gl'IOCT = ; =3 kT
2 2
2.1.9  |VYpaBuenue p = nkT
2.1.10 |Mogenb ueanbHOro ra3a B TePMOJMHAMUKE:

Ypasuenue MenaeneeBa — Knaneipona

BripakeHue 1Jisi BHyTpEHHEN SHEPTUU

YpaBuenne Menneneena - Knanelipona (nmpuMeHuMbie (POPMBI 3aITHCH):

pV =" RT = VvRT = NkT , p=PRL

i u

Belpaxenue nius BHYTPEHHEW HSHEPrUHM OJHOATOMHOIO HJEaJIbHOIO rasa
(mpumeHuMBIE (POPMBI 3aITUCH):

U :%VRT :%NkT 3 R e T :%pV

2 p




2.1.11

3akoH JlaapToHa JJIs JaBJIEHHUs CMECH PA3PEKEHHBIX I'a30B:
p=pitp>t..

2.1.12 | M3omporiecchl B pa3peKEHHOM raze C MOCTOSHHBIM YHUCIOM MOJIeKys N (¢
TMOCTOSHHBIM KOJIMYECTBOM Berecta v ):
nzorepma (T = const): pV = const,
P _ t
uzoxopa (V = const): -, — CONSt
T
n300apa (p = const): -, — const
T
I'paduueckoe npeacrarienue uzomnpoieccoB Ha pV-, pT- u VT-nquarpammax.
OO0BbeIMHEHHBIH ra30BbIId 3aK0H:
pV
——=const
T
JUIsl TIOCTOSIHHOTO KOJTMUECTBA BEIEeCTBa ¥
2.1.13 |HacbluieHHblE W HEHAChIIEHHbIE Mapbl. KauecTBeHHass 3aBUCUMOCThb
IJIOTHOCTA W JIABJICHWS HACBHIINICHHOTO Tlapa OT TeMIepaTyphl, HX
HE3aBHCUMOCTH OT 00BheMa HACHIIIEHHOTO Mmapa
2.1.14 | BnaxsocTb BO3/1yXa.
LT Pu(T)
OtHOCHTENbHAS BIaKHOCTE: ¢ = T = T
p Hachlll. apa ( ) p HachILl. apa ( )
2.1.15 |M3MeHeHue arperaTHbIX COCTOSIHMI BEIIECTBA: UCMAPEHUE M KOHJECHCALMS,
KHUIICHHUE KUJIKOCTU
2.1.16 |M3meHeHwe  arperaTHbIX  COCTOSSHMII ~ BellecTBa:  IUIAaBJICHHE U
KpUCTAILTU3AUS
2.1.17 |IIpeoGpazoBaHue FHEPTUU B (Pa30BbIX IEpexoaax
2.2 TEPMOJNUHAMUKA
2.2.1 TeroBoe paBHOBECHE U TEMIIEPATypa
2.2.2  |BHyTpeHH:s 3HEprus
223 Tertonepeaya Kak Crmoco0 W3MEHEHHS BHYTPCHHEW JHeprum 0Oe3
coBepiieHus padoTel. KoHBEKIHSI, TEMIONPOBOAHOCTD, U3IyUCHHE
224 KonuyecTBO TEMIOTHI.

VnenapHas TEMI0EMKOCTh BEIIECTBA C: Q =cmAT




225

VY aenbHas TeroTa nmapoodpaszoBanus L: Q = Lm.

VienbHas TEIoTa IIaBJIeHus A : Q = Am .

VY nenbHas TemioTa cropaHus Tomusa q: Q = qm

226 DOnemeHTapHass paboTa B TEpPMOJIUHAMUKE: A= pAV  Bpmucnenue
paboTsl 1o rpaduKy mporecca Ha pV-auarpaMMe
2.2.77  |llepBblil 3aKOH TEPMOIUHAMUKH:
le - AU12 + Alz = (Uz _U1)+ A12-
Annabara:
0,=0=4,=U,-U,=-AU,
2.2.8 Bropoii 3akon TepmonnHamMuku. HeobpaTumele mporiecchl
229 [Tpuniune! aeiictBus TemaoBbix MamuH. KITI;
T] — Aza UKIT — QHan - |QXOJ'I — 1_ |QX()_]]
QHan QHarp QHarp
2.2.10 |MaxkcumansHoe 3HaueHue KII. [{ukn Kapno:
r -—T T
_ __ “Harp X0m e
maxn_nKapHo - T _l_TOH
Harp Harp
2.2.11 | VYpaBuenue temnoBoro d6ananca: Q; + Q; +Q;+...=0
3 SJIEKTPOAMMHAMUKA
3.1 SJIEKTPUYECKOE TIOJIE
3.1.1 OnexTpuzauus Tel M €€ IPOsBIEHUS. DJEKTpudeckuil 3apsan. JBa Buia
3apsiga.  OJEMEHTapHbIM  DJIEKTPUYECKUH  3apsii. 3aKOH COXpPaHECHUS
AIEKTPUUECKOTO 3apsia
3.1.2 | B3aumopeiictBue 3apsoB. Toueunsie 3apsabl. 3akoH KynoHna:
B OTHOPOIHOM BEIIECTBE C JUAIEKTPUUECKOH TTPOHUIIAEMOCTBIO &
_lallel 1 ol
F=k S = —
er dnee, r
3.1.3 OnekTpuyeckoe notie. Ero neiicTere Ha 3IEKTpUUYECKUE 3apsiibl
3.14 I

= F
HaHpSI)KeHHOCTB QJIICKTPHUYCCKOIO ITOJIA: E= .
qnpoGHmﬁ




E =k1
ITone Toueunoro 3apsna: £, =K —,
r

onnopoanoe nojie: F = const .

KapTuns! TMHHUN HAIPSPKEHHOCTH ATUX MOJIEN

HOTeHI_II/IaHBHOCTb QJICKTPOCTATUYCCKOI'O ITOJIA.

Pa3HOCTB IIOTCHIIMAJIOB U HaHpﬂ)KeHI/Ie:
4,=9(9,-9,)=—qAo=qU
HOTGHHI/IaJ'ILHaH BHCPFI/ISI 3ap51z[a B SHGKTpOCTaTI/I‘leCKOM I10J1C:
W=qo.
A=—AW

W

[ToTennuan SJICKTPOCTATUYICCKOI'O I10JIA: (p -

CBsi3b HANPSDKEHHOCTH TIOJIE U PA3HOCTH TMOTEHIMAJIOB JJISI OAHOPOJIHOTO
anekTpoctaruueckoro nois: U = Ed

[TpyHLIMI CynepHIO3ULIMM IJIEKTPUUECKUX ITOJIECH:

—

E=E+E, +.. 0=0,+0,+...

ITpoBOAHMKY B RJIEKTPOCTATUYECKOM I0OJIE. Y CIOBHE PAaBHOBECHSI 3apsiOB:
T
BHYTpM  IPOBOJAHUKA [ —(), BHYIpM M  Ha  IOBEPXHOCTU

nposoanuka P = const

JIMPIeKTpUKM B SNEKTPOCTATHYECKOM  Tone.  JImdnekTpudeckas
IIPOHMIIAEMOCTH BelllecTBa ©

q
Konaencarop. 21eKTpoeMKOCTh KOHAEHCATOPA: C= E
Y
DIIEKTPOEMKOCTb IJIOCKOTO KOHJEHCATOPA: C= = SCO

d

3.1.10

Hapajmenbﬂoe COCIUHCHHUC KOHICHCATOPOB:
q=q1 + J2 +.., U1 = U2 = ... Cnapanﬂ = C] + C2 + ..

IlocnegoBaTenbHOE COSIMHEHIIE KOHACHCATOPOB:




1 1 1
U=Ui+ U+, ==y v & T T
Cnocn 1 C2
3.1.11 qU C U? q2
DHeprus 3apsHKeHHOTO KoHAeHcaTopa: W, = = =
2 2 2C
3.2 3AKOHBI ITOCTOAHHOI'O TOKA
3.2.1 I Ag )
Cuina Toka: £ = A_ . [loctrosnnsiit TOK: [ = const
t At—0
s mocTossHHOTO TOKa q = It
3.2.2 | YcnoBus cylecTBOBaHUS DJIEKTPUUYECKOIO TOKA.
Hampsokenne U u OJIC E
3.23 U
3akon OMa 1st ygacTKa [eTH: [=—
324 DJIEKTPUYECKOE COINPOTHUBJICHHUE. 3aBUCUMOCTh CONPOTUBIICHUS
OJIHOPOJIHOTO TPOBOJAHMKA OT €ro JJIWHBI U CEYEHUs. YJelbHOE
[
CONPOTHUBJICHUE BEILIECTBA. R=p E
3.2.5
CTOPOHHUX CHUJT
Ucrounuku toka. 9J1C ucTouHMKa TOKa: E=——7—
q
BHyTpeHHee conpOoTHUBIEHHE UCTOYHUKA TOKA
3.2.6 |3akon Oma Ui MOJHOW (3aMKHYTOM) 3JEKTPUYECKOMH
E E,
emu: E=1IR + Ir, oTkyna I= T R
B e R+r
3.2.7 [TapannensHOE cCOeIMHEHNE TPOBOIHUKOB:
L1, 1,
1211+Iz+...,U1:U2:..., 5 Ty T
Rnapann Rl R2
[TocnenoBarenbHOE COETMHEHNE POBOTHUKOB:
U= U1 + U2 + veey I] = 12 = ey Rnocn = R1 + R2 + ...
3.2.8 PaGota snekrpuueckoro toka: A = [Ut.

3akon Jlxoyus - Jlenna: Q = I°Rt.

U2
Ha pesucrope R: Q= A=I"Rt = [Ut = ?t




3.2.9 AA

MOIIHOCTH IEKTPUUECKOTO TOKA: P= A =1U
! At—0
2
) U
TermoBasi MOIIHOCTb, Bbie/sieMast Ha pesuctope: P =1"R=——=1U .
_ A‘/4CT. CHJI -
MoniHoCcTh HCTOYHHKA TOKA: PE - A =EI
t At—0

3.2.10 | CBoOonHbIE HOCUTENH IEKTPUUECKUX 3apSAA0B B IPOBOJAHUKAX. MeXaHU3Mbl
MPOBOJAMMOCTH TBEPJbIX METAJUIOB, PACTBOPOB U PACIIABOB 3JIEKTPOIUTOB,
ra3oB. [TonynpoBoguuku. [101ynpOBOIHUKOBBIN THO

33 MATHUTHOE ITIOJIE

3.3.1 MexaHuueckoe B3aUMOJEWCTBHE MarHuToB. MarHuTHoe noje. Bekrtop
MarHUTHOM WHAYKIIHU. [TpunLIMT CYNEepPHO3UINH MarHUTHBIX
MOJICH: B= Bl +B2 +...
JlvHMM WHAYKOMA MarHuTHoro mons. KapTuHa nWHWA WHAYKIAA
MarHMTHOTO MOJIS MTOJ0COBOTO U MOJKOBOOOPA3HOTO MOCTOSHHBIX MarHUTOB

3.3.2 OnbiT DpcTena. MarHuTHOe MoJjie MPOBOJHUKA ¢ TOKOM. KapTuHa JMHUN
WHYKIMA MarHUTHOTO TOJISl ITTMHHOTO IIPSIMOTO MPOBOAHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O ITPOBOJHUKA, KATYLIKH C TOKOM

333 Cuna AMrmepa, ee HanpaBJICHUE U BEJIUYNHA:
F, = 1B [ sina , rme O - yrom Mexmy HampapieHHEM NPOBOJHHKA H
BEKTOpOM B

334 — :
Cuna JlopeHua, ee Hanpas/ieHue u senunna; ) Jop — |4 VBSIO, e O -
yron Mexay Bektopamu U wu B . JIBwkeHue 3apspKeHHOH YacTHIBI B
OJIHOPOJIHOM MarHWTHOM I10JIe

34 OJIEKTPOMATHUTHAA UHYKIOUA

34.1 [ToTok BeKTOpa MAarHUTHON MHIYKIIUU:
®=BS=BScosa

34.2 SIBnenue snexkTpomMaruuTHOM UHAYKIMU. D/1C nHaykunu

343 3aKOH 3JIEKTpOMarHuTHON uHAyKIuu dapaes:

AD .
Ei =TT = _CDt
At At—0




3.44

OJ1C MHAYKIIMY B IPSIMOM MPOBOJHUKE \H 1 i

JUTMHOM 1, MBUXKyIIIEMCs cO CKOpOCThio U / \%{ 7
/ ;

(5 11 ) B OJJHOPOJHOM MarHHTHOM I10J1¢ B: / 3 /

|Ei| = Blvcosa e O - YroJI MeKILy BeKTopoM B 1 Hopmaisio 7 k

TJIOCKOCTH, B KOTOPOii nesxat Bektopsl [ u U ;ecu [ L Bu O L B,

10 |E,;| = Blv

3.4.5

IIpaBuno Jlenna

3.4.6

o

—,umm ® =LI.
1

NHAYKTUBHOCTB: L=

Al .

Camounayknus. IJIC caMOUHAYKIINH: Esi =—-L— =—LI t
At At—0

3.4.7

L_f
2

DHeprus MarHUTHOTO MOJIs KATyIIKu ¢ Tokom: W, =

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHUA U BOJIHBI

3.5.1

Koneb6arenbHblil kKoHTYp. CBOOOIHBIE 3JIEKTPOMATrHUTHBIE
Kosie0aHus B U1€aJIbHOM KOJ1e0aTelbHOM KOHTYpeE:

q(1) = G sin (01 +¢,)
[(t) =4, = O, Cos(oat + (po) = Imaxcos(oat + (Po)

21 1
dopmyna Tomcona: I’ =21+ LC , otkyna @ = 7 = ﬁ .

CBs13b AMIUIMTYABI 3apda KOHACHCATOpa C aMHHHTYI[Oﬁ CHUJIBI TOKa IIpU
CBO6OI[HBIX SJICKTPOMAardHuTHBIX KoJIeOaHUIX B nacaJIbHOM KoJieOaTeIbHOM

max

Q)]

KOHTYPE: Jmax =

3.5.2

3aKkoH COXPAaHCHUS SHEPIrun B UJ1CAJIbHOM KoJIe0aTeIbHOM KOHTYp€:

cu’ LI’ CU? L’
+ = = = —- = const .
2 2 2 2

353

BriHyX/1eHHBIE 3JIeKTPOMAarHUTHBIE KosiebaHus. PesonaHc
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[Tepemennsrtii Tok. [Ipon3BoICTBO, TIepenadya U MOTPEOICHHUE JEKTPUICCKON
SHEPIruun

3.5.5

CBolicTBa OJICKTPOMAarduTHBIX BOJIH. Biaumnas Opu€HTAllMsA BEKTOPOB B

>JIEKTPOMArHUTHOM BojiHe B Bakyyme: £ 1 B 1 ¢

3.5.6

[IIkana 371eKTpOMarHUTHBIX BOJH. II[prMeHeHne 2IeKTpOMarHuTHBIX BOJIH B
TEXHHUKE U OBITY

3.6

OIITHUKA

3.6.1

[IpsamonnHetHOE pacpOCTpaHEHUE CBETa B OJHOPOIHOU cpene. ToueuHbii
UCTOYHUK. JIyu cBeTa

3.6.2

3aKkoHbI OTpaXkeHus ceera. O = B
alp

S

3.6.3

[TocTpoenue n300paxxeHuii B MIOCKOM 3epKaje

3.6.4

3aKOHBI PEJIOMIICHHS CBETA.

[Ipenomienue cera: 7SI O =11, sinf}
AGCOIIOTHBIH TTOKa3aTeNb MPEIOMIEHHS:

n 1)
n =B _4

OTHOCHUTENLHBIN ITOKa3aTeIh IPCIIOMIICHUA: " “otH n D"
1 2

Xox 1y4den B mpu3Me.
CooTHOIIEHHE 4YAacCTOT W COOTHOLIEHWE JUIMH BOJH IIpU MEPEXone

MOHOXPOMaTHUYECKOI'0 CBETA Yepe3 IPaHuUIly pasjiesa ABYyX ONTHYECKUX CPEl:

Vi =V, mh, =ny\,

3.6.5

[TostHOE BHYTpEHHEE OTpaKEHHUE.
IIpenenbHblli  yroa MOJHOTO BHYTPEHHETO n<n n,
OTpaXKCHMUSL:

sinaQ,, =——=—=
n n,

OTH

3.6.6

C06HpanmHe n pacCCUBAOIINC JIMH3BI. Toukass nuH3a. (DOKYCHOG

1

pacCTOsIHUE U ONTUYECKAsA CHJIA TOHKOM JIMH3bI: D=

3.6.7

dopmysia TOHKOH JTMH3BI:




1 1 1 d T
= i
d f F q F
. [«\ h
YBGHI/I‘IGHI/Ie, JaBacMO€ JIMH30U: f

inzm. WV
H d

B ciygae paccenBaroniei JIMH3bIL:

_h_l/]

=—="—x<I
H d

3.6.8

Xoa nyya, MPOILIEAIIEro JIMH3Y MOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontudeckoil ocu. IloctpoeHne m3o0pakeHH TOYKHM M OTpe3Ka MpsIMOi B
coOMparoMX 1 pacCeMBAIOLINX JHH3aX U UX CUCTEMAaX

3.6.9

®doToarnmapat Kak ontuueckuii mpubop. [11a3 kak onruyeckas cucrema

3.6.10

Wntepdepenius cBera. KorepeHTHbIE UCTOYHUKHU. Y CIIOBUS HAOIO/IEHUS
MaKCUMyMOB M MHUHHUMYMOB B HHTEp()EpPEHIIMOHHOW KapTHHE OT IBYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB:

MaKCUMYMBI - A= 2m§ ,m=0,+/-1,+/-2,+/-3, ...,

A
MUHUMYMBI - A= (2m + 1)5 ,m=0,+/-1,+/-2,+/-3, ...

3.6.11

Hudpakmus ceeta. JudpaknuoHHas pemieTka. YCJIOBHE HAOIIOICHUS
TJIABHBIX MaKCHUMYMOB IPH HOPMAJIbHOM TMaJ€HHH MOHOXPOMATHYECKOTO

CBETa ¢ JUTMHOM BOJHBI A Ha peIeTKy ¢ mepuoaom d:

dsinQ, =m\ m=0,+/-1,+/-2,+-3, ..

3.6.12

I[I/ICHepCI/IH CBCTa

KBAHTOBA ®U3UKA

4.1

KOPITYCKVYJISIPHO-BOJIHOBOU Y AJIM3M

4.1.1

I'unores3a M. Ilinanka o kBantax. ®opmyia [1nanka: E=hv

?»p'

®otonbl. JHeprus HoToHA! E=hv=

E hv h

Nmnynee ¢potona: P = — =

c ¢ A

dotorpdext. OnbrTer A.I'. CTomerosa. 3akoHsl poTodddhexTa




4.1.4 | VYpaBuenue Diinmreitna s Gorodrddexra:
E(l)omﬂa = ABuxona + EKI/IH maxs
he hc
I‘He E(b()TOHa = hv = s ABLIXOI[a - thp - 7\/
A -
2
muo.
— max __
> “xummax - eU3ar[
2
4.1.5 |JlaBnenue cBera. JlaBieHwe cBeTa Ha IOJHOCTBIO  OTPAKAIOLLYIO
MOBEPXHOCTh U Ha MOJIHOCTHIO MOIJIOMIAIOILYI0 IOBEPXHOCTh
4.2 OU3NKA ATOMA
4.2.1 [InmanerapHast MOJ€Ib aTOMa
42.2 IToctynatel bopa. U3nydyenue u nornomieHne (POTOHOB MPHU MEPEX0JIe aToMa
C OJIHOT'O YPOBHsI DHEPIUU Ha IPYTOM:
hc
hv,,=—=|E,—E,|
mn
423 JIuneliuaTeie CIEKTPBI.
CrniekTp ypoBHEi sHEepruu aToMa BOA0poJa:
—13,6 5B
E, = > ,n=1,2,3, ..
n
4.3 OU3NKA ATOMHOTI'O SA/1PA
4.3.1 Hyknonnas monens sipa I'eitzenbepra - MiBanenko. 3apsij siapa. MaccoBoe
yucio sapa. Mzorornsl
432 PamnoakTuBHOCTE.
A A4 4
Anbda-pacnian: z X =7, Y +,He.
bera-pacnan.
. A A 0 ~
Dnexrponnsiit P-pacian; ; X =, Y+ e+V,.
A A 0 ~
[T03UTPOHHBII B-pacman . , X—=,, Y+ e+v,,
l'amMmma-uznydyenue
433 !

3aKOH PaJMOaKTUBHOIO pacnanga: N ( t) =N, DT,




t
ITycTh m - Macca pagroakTHBHOIO BemecTsa. Torma (t) =my-2 7

4.3.4 |Snepusie peakuuu. [leneHue u CUHTE3 sAEp




YYEBHO-METOAUYECKOE OBECNEYEHUE
OBPA3OBATE/IbHOIO NMPOLECCA

OBA3ATE/IbHbIE YHYEBHbIE MATEPUAJbI ANA YHEHUKA

e ®usmka, 10 knacc/ KacbsiHos B.A., M. AKuMOHepHOe 06L,ecTBo

U3patenbctBo«llpocBewweHue», 2023.

e ®usmka, 11 knacc/ KacbaHos B.A., AKunoHepHoe 06L1ecTso

N3paTenbcteo «llpocseweHne», 2023.

METOANYECKUE MATEPUAJbI ANA YYUTENA

Mporpamma Kypca ¢omnsmkm gna 10—11 knaccos. ba3oBbI ypoBeEHb

(aBTOp B. A. KacbaHoB)

YMK «®usuka. 10 knacc. ba3oeblii yposeHb»

1. ®un3umka. 10 Knacc. ba3oBsbin ypoBeHb. YYEOHUK C
3/1EKTPOHHbIM npuioxkeHmem (asTop B. A. KacbAHoB).

2. ®usuka. 10 knacc. basosbIn ypoBeHb. MeToanveckoe nocobue
(aBTop B. A. KacbAHoB).

3. ®usumka. 10—11 knaccol. ba3oBbIl ypoBeHb. TeTpaab ANs
nabopaTtopHbIx paboT (aBTopbl B. A. KacbsiHOB, B. A. KopoBuH).

4. ®dusmka. 10—11 Knaccol. ba3oBbi ypoBeHb. KomnneKT
TeTPaaen ANAKOHTPONbHbIX paboT (aBTop B. A. KacbaHoB) 5.

®u3umka. 10 knacc. AnaakTUyeckme KapTouKM-3aaHusA



(aBTOpbl M. A. Ywakos, K. M. Ywakos).

YMK «®u3ukKa. 11 kKnacc. ba3oevlii yposeHb»

1. ®unsmka. 11 knacc. ba3oBbIN ypoBeEHb. Y4EOHUK C
3/IEKTPOHHbIM npuioxkeHmem (astop B. A. KacbAHOB).

2. ®usmka. 11 knacc. ba3osbin ypoBeHb. MeToanyeckoe nocobue
(aBTop B. A. KacbaHoB).

3. ®usumka. 10—11 knaccol. ba3oBbIn ypoBeHb. TeTpaab ANA
nabopaTtopHbIx paboT (aBTOpbl B. A. KacbsiHOB, B. A. KOpoBUH).

4. ®dusmka. 10—11 knaccobl. ba3osbi ypoBeHb. KomnnekT
TeTpaaen ana KOHTPoAbHbIX paboT (aBTopbl B. A. KacbaHos, W.

B. Urpawos).

5. ®usumkKa. 11 knacc. AaakTnyeckme KapTouKn-3agaHma

(aBTOpbl M. A. Ywakos, K. M. Ywakos).

LUPPOBbLIE OBPA3OBATE/IbHbBIE PECYPCbI U PECYPCbI CETU

MHTEPHET

1 http://nsportal.ru - coumanbHas ceTb paboTHMKOB 06pas3oBaHMUA.

2 http://markx.narod.ru/pic/ - dusmkKa B wKone.

3 http://festival.1september.ru/articles/ - pectnsanb

neaarornyeckmx naen « OTKPbITbIA YPOK».

4 http://www.fizika.ru/ - cant gnsa yuntenen GpmMsanKu U NX y4eHMKOB.



http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://www.fizika.ru/

5 http://www.physics.ru/ - maTepuanbl no pusmke.

6 www . ege .edu.ru - HGOPMaUMOHHbIM nopTan El3.

7 http :// school - collection . edu . ru / - eamuHas Konnekuma LLIOPos
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