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denepanpHast pabovas nporpamMmMa o yaueoHomy npeamery «Pusnka» (0a30BbIN ypOBEHB)
(mpenmetHast o0nacTb «EcTecTBeHHO-HAyYHBIE TPEAMETHI») BKIIOYAET MOSCHUTEIHHYIO
3aIMCKY, CO/Iep)KaHue 00yUYeHHUs], IUTaHUPYEMBbIE PE3YIbTaThl OCBOCHUSAIPOTrPAMMBI 110 (PU3UKE,
TEMaTUYECKOE TUIAaHUPOBAHUE.

[TosicHuTenbHas 3amucKa OTpaXkaeT oOlMe Medd M 33Ja4d  U3y4deHHs (U3UKH,
XapaKTEPUCTUKY MCUXOIOTHYECKUX MPEANOCHUIOK K €ro H3yYeHHIO 00YJaroIUMUCs, MECTO B
CTPYKType YyueOHOro IUlaHa, a TaKkXke IOAXO0Jbl K OTOOPY COJAEp)KaHUs,K ONpEeeIeHUI0
TUTAHUPYEMBIX PE3YIbTaTOB.

Conepxanue oOyueHHsI PacKpbIBaeT COJEpXKaTelbHble JIMHUM, KOTOpPbIE IpeAIararTcs
JUIs 00513aTEIBHOI0 U3YUEHUS B KXK/IOM KJIaCcCe Ha YPOBHE CpeIHEro o011ero o0pa3oBaHusl.

[Inanupyemsbie pe3yinbTaTbl OCBOECHHUS NMPOrpaMMbl MO (QU3UKE BKIIOYAIOT JMYHOCTHBIE,
MeTanpeaAMETHbIE pPe3yJabTaThl 3a BeCh IEpHUOJ OOy4YeHHS Ha YPOBHE CpEIHEro OOIIero
0o0pa3oBaHus, a TaKXKe MPEAMETHBIC JOCTIKCHUS O0YJaIOMIerocs 3a KaKIbIH TOA 00yICHHUS.

MNOACHUTEJIbHAS 3AITUCKA

[Iporpamma mo ¢usuke 0a30BOro YypoBHS Ha YpOBHE cpefaHero oOmiero oobpa3zoBaHUs
pazpaboTaHa Ha OCHOBE TMOJOXXEHUH M TpeOOBaHMI K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
oOpasoBatenbHOM mporpammbl, mpeactaBieHHbIXx B DPI'OC COO, a Ttakxke ¢ ydérom
dbenepanbHOl paboueld mMporpaMMbl BOCHHTAHHMS W KOHIEMIIMK MPENOJIaBaHUus y4eOHOTro
npeamera «®du3mka» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoir ®Deaeparum,
peanu3yommux OCHOBHbIE 00pa30BaTEIbHbIE TPOIPAMMBI.

CopepxaHue mnporpamMmbl 10 (U3MKE HampaBiIeHO Ha (HOPMHUPOBAHUE ECTECTBEHHO-
HAay9HOW KapTUHBI MHupa oOydarommuxcs 10-11 xmaccoB mpu oOydeHMH wHX (¢QU3UKE Ha
0a30BOM YpOBHE HA OCHOBE CHCTEMHO-IESTEIbHOCTHOTO moxaxona. [Iporpamma no dusuke
cootBercTBYeT TpeboBanusiM PI'OC COO k miuaHUPYEMbIM JIMYHOCTHBIM, MPEIMETHBIM U
METanpeMETHBIM pe3yiibTaTaM OOy4YeHUs, a TaKkKe YYUTHIBACT HEOOXOJAMMOCTh peallu3aliu
MEXIPEIMETHBIX CBsI3el (DU3MKU C €CTECTBEHHO- HAYYHBIMU YYeOHBIMU TpenMeraMu. B Heit
OTIpPEIeNIAIOTCS. OCHOBHBIE 1IeJIM U3y4YeHusl (U3UKU Ha YPOBHE CPEeHEro o0Iero oopa3oBaHus,
MJIaHUPYEeMble PE3yibTaThl OCBOCHUS Kypca (GU3UKH: JUYHOCTHBIC, MeETalpeIMEeTHEIE,
npeaMeTHbie (Ha 6a30BOM YPOBHE).

[Tporpamma no usmke BKIIOYAET:

IUTAHUPYEMbIE€ PE3YJIbTaThl OCBOEHHUS Kypca (U3MKM Ha 0a30BOM ypOBHE, B TOM YHCIIE
peIMETHBIE PE3YIbTAThI 10 TOJaM O0yUeHNS,

conepkanue yueOHoro npeamera « Ou3nkay 1o rojgam o0ydeHusl.

[Iporpamma mo @u3uke MOXKeT ObITh HCMOJb30BAaHA YUMUTEISIMU KaK OCHOBa MJis
COCTaBJIeHUs1 CBOMX paboumx mporpamm. Ilpu paspaborke paboueil mporpaMmbl

B TEMAaTHYECKOM IIJITAHUPOBAHUU JOJKHBI OBITh YUTEHBI BO3MOXXHOCTH HCIIOJIH30BaHUS
ANEKTPOHHBIX  (HUQPOBBIX)  00pa30oBaTENbHBIX  PECYpCOB,  SBISAIOMIMXCS  y4eOHO-
METOAMYECKUMU MaTepHaliaMu (MYJIbTUMEIUNHBIE MPOTPAMMBbI, JJICKTPOHHBIC YYCOHUKH U
3aJJAYHUKHU, DJIEKTPOHHBbIC OMOIMOTEKH, BUPTYaIbHBIE JTAOOPATOPHUH, WUTPOBBIC MPOTPAMMEI,
KOJUIeKIIMK  [HU(POBBIX 00pa30BaTEIbHBIX PECYPCOB), PEATU3YIONIUMHU JIHIAKTHUYECKHE
BO3MOXKHOCTH HMH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, COJEpKaHHE KOTOPBIX
COOTBETCTBYET 3aKOHOJATEIbCTBY 00 00pa30BaHUU.

[Iporpamma 10 (uU3MKE HE CKOBBIBAET TBOPYECKYIO WHUIMATUBY YUYUTEIECH W
NPEIOCTABISIET BO3MOXKHOCTh JJIsl  peaju3allid Pa3IMYHbIX METOAMYECKHX IOJIXOI0B K
opraHu3anuu oOydeHus (pU3uKe MpH YCIOBHHM COXpaHEHHUs 00s3aTENIbHON YacTU COAEpKaHUS

Kypca.
®dwu3uka Kak Hayka 0 HanOoJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIAsl B KAYECTBE y4eOHOTO
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OpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIAaJ B CHUCTEMY 3HAHUN 00 OKpYyXarolleM
mupe. [lkonmpHBII Kypc (QHU3MKH —  CHCTEMOOOPA3YIOLIHH ISl €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEAMETOB, MOCKOJIBbKY (PU3NUYECKHUE 3aKOHBI JIEKATB OCHOBE IPOLECCOB U SIBICHHM,
H3y4aeMbIX XHUMUeH, Ononoruei, puznueckoit reorpadueii u acTpoHoMuel. Mcronp3oBanue u
aKTUBHOE TpUMEHEHHE (PU3MUECKUX 3HAHUN  ONpejAenseT XapakTep W  pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOIMM B cepe SHEpPreTHKH, TPaHCIOpTa,  OCBOEHHUA  KOCMOcCa,
IOJIyYEHUS HOBBIX MAaTEpHAJIOBC 33JaHHBIMU CBOWCTBaAMM W Jpyrux. W3yuenue Qusuku
BHOCUT OCHOBHOHM BKJIaAB  ()OPMUPOBAHUE  E€CTECTBEHHO-HAy4YHOM  KapTUHBI  MHpa
oOy4armuxcsi, B (OPMUPOBAHHE YMEHHUW NPUMEHATH HAYYHBIM METOJ MO3HAHUS IpHU
BBITIOJTHEHUU UMUY4YEOHBIX HCCIIEOBAHUI.

B ocHoOBY kypca (pu3MKH ISl ypOBHSI CpEAHEro 00IIero o0pa3oBaHus MOJIO0XKEH psiauei,
KOTOpBIE MOKHO PaccMaTpUBaTh KaK MIPUHIIMIIBI €r0 IIOCTPOCHHS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypcC ABIJIAETCS JOTMUYECKHU 3aBEPIIEHHBIM, OH
COJIEP>)KUT MaTepuaj U3 BCEX pa3JieioB (PU3UKH, BKIIOYAET KaK BOIPOCHI KIIACCUYECKOM, TaK U
COBPEMEHHOH (U3UKU.

Hoes cenepanuzayuu. B cooTBETCTBUU C HEW MaTepHuan Kypca GU3NKH 0ObEeIUHEH BOKPYT
¢usznueckux Teopuil. Benymum B Kypce sBisercs (OpMHUpPOBAaHUE NPEICTaBICHUN O
CTPYKTYPHBIX YPOBHSX MaT€pHH, BEIIECTBE U IOJIE.

Hoesn eymanumapuzayuu. E€ peanuszanus npeanoiaraeT UCHOIb30BaHHE TYMaHUTAPHOTO
NoTeHInana GU3NYECKON HayKH, OCMBICIIEHUE CBSA3H Pa3BUTHUS (U3HKUC Pa3BUTHEM OOLIECTBA,
a TaKXKe ¢ MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU U SKOJIOTMYECKUMU MPOOIEMaMHU.

Hoess npuxnaownoii uanpasiennocmu. Kypc ©GuU3MKA TpennosaracT 3HAKOMCTBO C
HIUPOKUM KPYTOM TEXHMUYECKMX M TEXHOJIOTMYECKHX NPHUJIOKEHUH H3yYEHHBIX TEOpUH U
3aKOHOB.

Hoesn osxonocuzayuu peanusyercs MOCPEICTBOM BBEJIEHHUS 3JIEMEHTOB COJAEp)KaHUS,
NOCBAIIEHHBIX ~ JKOJIOTMYECKUM  TpoOjemMaM  COBPEMEHHOCTH,  KOTOpbIE  CBS3aHBIC
pa3BUTHEM TEXHUKM M TEXHOJOTMH, a Takke oOCYyXJIeHUus MpodiieM palroHaIbHOTO
IPUPOIONOIIL30BAHMS M IKOJIOTUYECKON O€30MacHOCTH.

Crep:KHEBBIMU DJIEMEHTAMHU Kypca (PU3WKH Ha YpOBHE CpeHero o0Imiero oOpa3oBaHUs
SABJISIFOTCSA duznueckue TEOPUHU (popmupoBanue IPEACTABICHUN O CTPYKTypE
NOCTPOCHUSI (PU3MYECKON Teopuu, poiau (QyHIAMEHTAIbHBIX 3aKOHOB W MPUHIUIIOB B
COBPEMEHHBIX IPEACTABICHUAX O MPUPOJE, TPAHULAX TPUMEHUMOCTH TEOPHUM, I ONUCAHUS
€CTECTBEHHO-HAYUHBIX SBJICHUI U IIPOLIECCOB).

CucreMHO-1eATEeIbHOCTHBIN MOJAX0 B Kypce (PM3MKH pean3yeTcs MpexJie BCEro 3a CUET
OpraHu3aluy dKCIePUMEHTaIbHOM AesTeIbHOCTH o0ydatoniuxcs. Jlyig 6a30BoroypoBHs Kypca
($U3UKH — 3TO MCIIOJIb30BAHUE CHUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB U
71a00paTOPHBIX PaboT, KOTOphIE B MporpaMme Mo (u3uke OOBEIUHEHBI B OOIIMI CIHCOK
YUYEHUYECKUX MPAaKTHUECKUX padoT. BriaeneHune B ykazaHHOM INepedHe 1adopaTopHbIX padoT,
NPOBOJUMBIX IS KOHTPOJSL M OILIEHKH, OCYIIECTBIISETCS YYaCTHUKaMU OOpa30BaTEbHOTO
npoliecca MCXOoJs M3 OCOOCHHOCTEHM IUIAHMPOBAaHUS M OCHalleHus KabuHera (usuku. [Ipu
TOM 00ecreunBaeTcs OBJaJCHHE OOYYaIOUMUCS YMEHUSIMU TPOBOJIUTH KOCBEHHbIE
U3MEpEHUs, UCCIEAOBAHUS 3aBUCHUMOCTEH (PU3NYECKHUX BEJIUYMH M IMOCTAHOBKY OMNBITOB IO
IPOBEPKE MPENTIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHME yAeNseTCs pPEelIeHUI0 pacu€THBIX U KayeCTBEHHBIX 3ajad. [Ipu aTom
JUIsl pacy€THBIX 3a/Jau MPUOPUTETOM SIBISIOTCS 3aJaud C SBHO 3aJaHHOW (U3NYECKOMH
MO/JIETIBIO, MO3BOJISIONINE MPUMEHATh U3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOIO
pasnena Kypca, TaK U MHTETpUpPYs 3HAHMS M3 Pa3HbIX pa3zesnoB. [ KayecTBEHHBIX 3a1ay
IPUOPUTETOM SIBIISIFOTCSL 3aJaHUsl Ha OOBSICHEHHWE NpPOTeKaHWs (PU3MUECKUX SBIECHUN U
IPOLIECCOB B OKPYXAIOIIEeH KU3HU, TpeOyrole BbliOOpa GU3NYeCKOd MOJAEIH JUIsl CUTyalluu
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MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ tpeboBaHusimMu PI'OC COO K MaTepHaTIbHO-TEXHUYECKOMY
oOecrieyeHnI0 y4yeOHOro mnpoiecca 0a3oBblid YpOBEHb Kypca (PM3MKHM Ha YpPOBHE CPEIHETrO
oOmrero o0pa3oBaHus JTOJKEH M3Y4aThCsl B YCIOBUAX MPEIMETHOTO KaOuWHeTa (PU3UKU WU B
YCIIOBUSIX HWHTEIPUPOBAHHOIO KaOMHETa TMPEIMETOB E€CTECTBEHHO-HAYYHOro IHKiIa. B
KabuHeTe (U3MKKU JOKHO OBITh HEoOXoauMoe JabopaTopHOoe OOOpyAOBaHUE IS
BBINIOJTHEHUSI YKAa3aHHBIX B IporpamMme Mo (U3MKE YUYEHHUYECKUX MPaKTUYECKUX padboT U
JEMOHCTPAIMOHHOE 000pYI0OBaHUE.

JleMoHcTpaimoHHoe 00opynoBaHue (GopMUpPYETCS B COOTBETCTBHUHM C MPUHIMIIOM
MUHUMAJIBHOW  JIOCTATOYHOCTH U OOECIEYMBAaEeT  IOCTAHOBKY  IEPEUYUCIICHHBIX B
nporpaMMe 1o (pU3MKe KIFOUEBBIX JEMOHCTPAIMM I UCCIEAOBaHUS M3yYaeMbIX SIBICHUH U
MPOIIECCOB, SMIUPUIECKUX U (DYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUN.

JlabopaTtopHoe 00OpyIOBaHME Al YYEHHUYECKHUX NPAKTHUYECKUX padboT popmupyeTcs B
BUJIE TEMATUYECKUX KOMIUIEKTOB M 00€CIeYMBaeTcs B pacuére OJIHOTO KOMIUIEKTa Ha JBYX
oOydaromuxcsi. TeMaThdeckue KOMIUIEKTHI JabopaTopHOro oO0OpyAOBaHUS IOJDKHBI OBITH
MOCTPOEHBI Ha KOMIUIEKCHOM HCIOJb30BaHUN aHAJIIOTOBBIX U LIM(PPOBBIX MPUOOPOB, a TaKXKe
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJI€ IUPPOBBIX JIAOOPATOPHUH.

OCHOBHBIMM LIETSIMH U3y4YeHHsI PU3UKU B 00IIeM 00pa30BaHUU ABISIOTCA: (OPMHUPOBAHUE
UHTEpeca U CTPEMJICHHsI OOy4YaIOIIUXCs K HAYYHOMY H3YUCHHUIO

IPUPO/IbI, PA3BUTHE UX UHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE TMPEICTAaBIEHUH O HAy4YHOM METOJe TMO3HaHus U  (QOpMUpOBaHUE
UCCJIEIOBATEILCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

dbopMUpOoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa HU3yYEHUsT OCHOB CTPOCHHS
MaTepuu U pyHAAMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHHe YMEHUU OOBACHATH SBJICHUS C UCIIOJNB30BAaHMEM (U3MUECKUX 3HAHUN U
HAYYHBIX JIOKa3aTeIbCTB;

dbopMupoBaHHe NPEACTaBICHUN O poiu (U3MKK Uil Pa3BUTUS APYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHue 3TUX — 1enel  obecrneyuBaeTcs — peIlIeHHeM  CIEeAYIOIIUMX 337134 B
npoiiecce u3ydeHus Kypca GU3UKU Ha YPOBHE CPEHETO O0IIEro 00pa3oBaHus:

NpUOOpETeHNE CHUCTEMbl 3HAHUN 00 OOImHKX (QUINYECKUX 3aKOHOMEPHOCTAX, 3aKOHaX,
TEOPHSIX, BKIIOYAs MEXaHUKY, MOJEKYJISIPHYI (QHU3UKY, 3JIEKTPOJUHAMUKY, KBaHTOBYIO
(bu3KKy ¥ IIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHe YMEHUI MPUMEHATh TEOPETUYECKUE 3HAHUS JIJIs1 OOBSICHEHHS (PU3MUECKUX
SBIICHUA B TIPUPOAC © [ TPUHATHS TPAKTUYECKUX  PEIICHUI B MMOBCEIHEBHOM
KU3HU;

OCBOEHHE CIIOCOOOB PEIIeHUs PA3IMYHBIX 33J1a4 C SIBHO 33JJaHHON (PU3MUEeCKON MOEIbIO,
3a/1a4, MOJPa3yMEBAIOUIUX CAMOCTOSITENIbHOE CO3JaHMe (PU3NYECKON MOJenH, aJeKBaTHON
YCIIOBHSIM 33/1a4H;

NOHMMaHNe (PHU3UYECKHX OCHOB M MPUHIUIOB JEHCTBHS TEXHHYECKUX YCTPOWUCTB U
TEXHOJOTHYECKUX MPOIIECCOB, UX BIUSHUSA Ha OKPYKAIOILIYIO CPEY;

OBJIaJICHUE METOJAMHM CaMOCTOSATEIBHOTO IUIAHMPOBAHUS U MPOBEACHUS (U3NUECKUX
SKCIEPUMEHTOB, aHajdM3a W HMHTEpIpeTanud HH(OPMAIUHU, OIpPEAeiIeHHUS JOCTOBEPHOCTH
MOJIYYEHHOTO PEe3yJIbTaTa;

CO3JaHHWE YCIIOBUM IS Pa3BUTHUS YMEHUM MPOEKTHO-UCCIIEIOBATEIbCKOM, TBOPUYECKOU
NESATEIIBHOCTH.

Ha usydenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CpPEAHETO OOLIero oOpa3zoBaHUS
orBoautcs 136 yacoB: B 10 kimacce — 68 yacoB (2 waca B Hezemo),B 11 kmacce — 68
vacoB (2 yaca B HEJIEITIO).



[Tpeqnaraemslii B mporpamMme 1o Gpu3uKe nepedeHs J1a00paTOPHBIX U MPAKTUUYECKUX padoT
SBIISIETCSI PEKOMEHIOBAHHBIM, YYUTENb JIETaeT BHIOOP MPOBEACHHS JTaOOPATOPHBIX paboOT U
OMBITOB C YYETOM MHAUBUAYAJIbHBIX OCOOEHHOCTENW 00YYarOIINXCS.

JIrobas paboyasi mporpamMma J0JKHA MOJTHOCTBIO BKIJIIOYATh B ce0sl coaepKaHHe AaHHOM
IporpamMmBbl 0 pU3UKE.

B oTnenpHBIX cimydasix Kypc GU3HKH 6a30BOT0O YPOBHS MOKET M3ydarbes B 00béMe 2044aca 3a
nBa roga ooydenus (3 1 B Henemo B 10 u 11 xitaccax). B aToMm cirygaeyBenmmumBaeTcsi He MEHee
yeM 110 20 4 pezepBHOE BpeMsi, KOTOPOE HCIIOIb3YEeTCs YUUTENEM VI U3yUeHHsI BOIIPOCOB, TECHO
CBA3aHHBIX C BbIOpaHHBIM mHpo¢uiaeM OOydeHHs, U YBEIMUYMBAECTCS Yy4yeOHas Harpyska,
OTBOAMMAs HA HM3yYCHHE MEXaHUKH, MOJEKYIAPHOW (PU3UKK U IICKTPOJAWHAMHUKH, 33 CUET
paciIupeHus: Yyucia JabopaTopHbIX pabOT MCCIEI0BATEIbCKOTO XapaKTepa U YPOKOB PEIICHUs
KaueCTBEHHBIX U pacYETHBIX 3a/1a4.

COJAEP KAHUE OBYUYEHUSA

10 KJIACC
Pazjnen 1. ®u3uka u MeTOAbl HAYYHOT 0 MO3HAHUS
®usuka — Hayka o npupoje. Hayunble METOABI MO3HAHUS OKpYyKaromero mupa.Pomib
HKCIIEPUMEHTA U TEOPUH B MIPOIIECCE MO3HAHUS TPUPOJIBI. DKCIIEPUMEHT B (PU3UKE.
MopenupoBanue  Qu3MYECKUX  SABJICHUM W TmpoieccoB. HayuHble THIOTE3bI.
duznueckue 3aKOHBI M TEOPUU. ['paHUIBI TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[IpuHIKIT COOTBETCTBUS.

Ponb u MecTo ¢usuku B POpMUPOBAHUU COBPEMEHHOW HAyYHOW KapTUHBI MHPA,B
MPaKTUYECKOU ESITENIbHOCTH JIFOACH.

Jlemoncmpayuu

AHarnoroBbie U IU(POBBIE U3MEPUTETHHBIE MPUOOPHI, KOMIBIOTEPHBIC JATUUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe JBHKeHUE. OTHOCHTENBHOCTh MEXaHWYECKOro JBMkKeHus. Cucrema
orcuéra. Tpaekropus.

[lepemerienue, CKOpOCTh (CpenHsisi CKOpPOCTh, MTHOBEHHAs CKOPOCTb) U YCKOpPEHHUE
MaTepHAIIbHON TOYKH, UX MPOEKIIMU HA OCH CUCTEMBI KOOpaUHAT. Cl0KEeHUE EPEMEIICHUN U
CJI0’KEHHE CKOPOCTEN.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSMOIMHEHHOE IBUXKEHHE. | 'paduku 3aBUCUMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHUSI, MyTH U NIEPEMEIICHUS MAaTEPUATIBHON TOUKH OT BPEMEHH.

CBoOogHoe najieHne. Y CKopeHne CBOOOHOTO MaICHHUS.

KpuBonmneiinoe paBuvxeHue. JIBH)KEHHE MaTepUaJIbHOM TOYKH MO OKPYXHOCTH C
IIOCTOSIHHOM II0 MOAYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEMHas CKOpocTh. llepuon m
yacToTa oOparmieHus. [{[eHTpocTpeMHUTENbHOE YCKOPEHHE.

TexHuueckue yCTpOWCTBA M MPAKTHUYECKOE TPUMEHEHHE: CIOUIAOMETP, ABUKECHUE
CHApSJIOB, LIEITHbIE U PEMEHHBIE MTEPEIAYH.

Jlemoncmpayuu

Mogenb CUCTEMBbl  OTCU€Ta, WUIIOCTpalMsd KHHEMAaTUYECKUX  XapaKTEPUCTHK
JIBUKEHUS.

[IpeoOpazoBaHue NBUKEHUHN C KCTIOJIb30BAaHUEM MTPOCTHIX MeXxaHU3MOB.[lagenue
TEJ B BO3JIyX€ U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenue JIBIDKCHHSI  Tella, OpOIIEHHOTO TMOJi YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHnusi cBoOoIHOTO majienus. Hampasnenue
CKOPOCTH IIpY ABUKEHUH 10 OKPYKHOCTH.



Vuenuueckuti osxcnepumenm, nabopamopHule pabomol

N3ydyeHne HEpaBHOMEPHOTO ABHKEHUS C LIEJBIO ONPENCIICHUS MTHOBEHHOMCKOPOCTH.

HccnenoBanne  COOTHOWICHUST — MEXKIY MyTSAMH, MPOUJICHHBIMU TEJIOM 32
MIOCJIEIOBATENIbHBIE PaBHBIE IIPOMEXKYTKHM BPEMEHHU IPU PABHOYCKOPEHHOM JBHKEHHUH C
Ha4yaJbHOW CKOPOCTHIO, PABHOM HYIIIO.

W3yueHne NBWKEHMS IIApUKaA B BA3KOM KUAKOCTU. M3ydeHue
JBIDKEHUS Tella, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunnun otHocuTensHOCTH ["asmmites. Ilepseiil 3akon HeroTona. MHEpnansHble crCTEMBI
OTCYETA.

Macca tenma. Cuma. IlpuHnun cynepno3unuu cwi. Brtopoit 3akoH Hbrotona s
MaTepuaIbHOM TOUYKU. Tpetuit 3akoH HproTOHA /U1t MaTepUaAIbHBIX TOYEK.

3akoH BcemupHoro Tsarorenus. Cuna Tsbkectu. [lepBas kocmudeckas ckopocTbh. Cuiia
ynpyroctu. 3akoH I'yka. Bec Tena.

Tpenue. Buael TpeHust (1okos, CKoJbxkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJbXEHUA u cwia TpeHus Tnokos. Kosdduuuent tpenus. Cuta
CONPOTHUBIICHUS NIPU JBMKEHUH TeJA B )KUIKOCTH WM Ta3e.

[ToctynaTenbHOE U BpamaTelibHOE IBIKEHHE aOCOTIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCUTENBHO OcHu BpamieHus. [lmedo cuibl. YcnoBusi paBHOBECHS
TBEPAOIO Tea.

TexHuueckne yCTpPOWCTBA M TMPAKTUYECKOE TMPUMEHECHHWE: MNOAIIMIHUKY, JBUXEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuum.

CpaBHeHME MacC B3aUMOJIEHCTBYIOIIMNX TEN.

Bropoii 3akon HproToHa.

N3mepenue cuil.
Croxenue cuil.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT Jiepopmariuu.

HesecoMocTts. Bec Tena npu yckopeHHOM noabeéme U najgeHun. CpaBHEHHE CUIT
TPEHHUS TTOKOSI, KAUEHUS U CKOJIb)KEHUS.

VYcnoBus paBHOBECU TBEPAOTrO Tena. Buibl paBHOBECHS.

Vuenuueckuti sxcnepumenm, nabopamopHule pabomol

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH  CHJI YOPYTrOCTH, BO3HUKAIOIMIMX B TNPYKHHE U
PE3MHOBOM 00pasiie, OT uX JaedopMarum.

HccnenoBanue ycioBHil paBHOBECHUS TBEPAOTO TEJA, UMEIOIIETO OCh BPAICHUS.

Tema 3. 3akonvl coxpanenusn 6 mexanuke

NMnynbc MaTepuanbHOM TOUKH (Tela), CUCTEMbl MaTepUalbHBIX TOYEK. MMIynbC cuiibl U
M3MEHEHUE UMITYJIbCa TeJa. 3aKOH COXpPaHEHUsI UMITyJibca. PeakTUBHOE ABUKEHUE.

PaboTta cuibl. MOIIHOCTE CUJIEL.

Kunetnueckass sHeprusi MarepuaibHON Touku. Teopema 00 M3MEHEHMH KHHETUUYECKOU
SHEPIUH.

[TorennmansHas sHeprus. [loTeHnmanbHas 3HEPrUs ynpyro a1eGopMUpPOBAHHON TPYKUHBI.
[ToTennmanpHas SHEprus Tejaa BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnmansHbie M HEMOTEHIMANBHBIE CHIBI. CBSi3b PaOOTHl HEMOTEHIIMAIBHBIX CHII C
U3MEHEHUEM MEXaHUYECKOM SHEPruu CUCTEMbl Tell. 3aKOH COXPAHEHUS MEXaHWYECKOU
SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.



TexHnyeckne yCTpOMCTBA UM MPAKTUUECKOE NMPUMEHEHHUE: BOJOMET, KOIEP, NMPYKUHHBIN
IIUCTOJIET, IBUKCHHE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCa.

PeakTuBHOE ABUKEHUE.

[Tepexoa NOTEHIMATIBHOM 3HEPTUH B KHHETUYECKYIO U O0paTHO.

Yuenuueckuii osxcnepumenm, nabopamopHule pabomol

N3ydeHne aOCOMOTHO HEYNIPYTOTO yapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBs3u pabOThl CHIIBI C U3MEHEHHMEM MEXaHUYECKOW 3HEpPrHM TellaHa
IIpUMEPE PACTSHKEHUS PE3UHOBOTO JKI'yTa.

Pa3nen 3. MosekyJsipHast (pu3MKa U TEPMOIMHAMHKA

Tema 1. Ocnosbl MONEKYAAPHO-KUHEMUUECKOU MeopulU

OCHOBHBIE MOJOXKEHUS MOJEKYJIIPHO-KUHETHUECKONW TEOPUH U UX ONBITHOE 0OOCHOBAHUE.
bpoynoBckoe naBmxkenue. uddysus. Xapaktep ABMKEHHS M B3aUMOJICHCTBUS YaCTHUIL
BeuiecTBa. Mojieau CTpOEHHUsl Ta3oB, JKUIKOCTEH W TBEPIBIX TeNl U OOBICHEHHE CBOMCTB
BEIIIECTBA HAa OCHOBE ATHUX Mojeneid. Macca m pasmepbl Mosiekyid. KoamdyecTBo BeliecTsa.
[TocrosinHas ABoranpo.

TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. [llkana remneparyp Llenbcus.

Mopens uneanbHOro rasa. OCHOBHOE YpaBHEHHME MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH
uJealbHOTO raza. AOCOJIOTHas Temreparypa Kak Mepa CpeAHEel KMHETUYECKON HHEepruu
TEIJIOBOTO JABMXKeHUsA dvactul rasza. lllkama temnepatyp KenbBuHa. ['a30Bbie 3aKOHBI.
VYpaBuenne MenneneeBa—Kmaneiipona. 3akon JlanpToHa. HM3o0mponeccsl B MacalbHOM
raze ¢ MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduyeckoe mnpeacTaBiIeHHE U30IMPOLIECCOB:
U30TEpMa, U30X0pa, n30bapa.

TexHuueckue ycTponuCcTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, 10Ka3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA, poTorpaduu MOIeKy
OPraHUYECKUX COCIMHEHUM.

OnbiThl 10 U Py3UH KUIKOCTEHN U Ta30B.

Mopenb OpOYHOBCKOTO JABUKEHUS.

Mogens onbita LlTepHa.

OnbIThI, JOKA3bIBAIOLIME CYIIECTBOBAHUE MEXKMOJIEKYIISIPHOTO B3auMoeicTBus.Moiensp,
WUTFOCTPUPYIOIIAs PUPOAY AABJIECHUS ra3a Ha CTEHKH COCYZa.

OnBIThL, WILTIOCTPUPYIOIINE YPABHEHNE COCTOSIHUS UI€ATIBHOTO Ia3a, U30IPOLECCHI.

Vuenuueckuti sxcnepumenm, nabopamopHule pabomol

OmnpeneneHne Macchbl BO3/1yXa B KIIACCHOM KOMHATE HAa OCHOBE MU3MEPEHUN 00bEMAKOMHATHI,
JIaBJICHUS U TEMIIEPATypbl BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXKAY TapaMETpaMU COCTOSIHUS Pa3peKEHHOTO Tra3a.

Tema 2. Ocnoebl mepmoouHamurku

TepmonnHamuyeckass cucrema. BHYTpeHHssI SHepruss TEpMOJMHAMHUYECKOW CHCTEMBI U
cnoco0Obl €€ n3meHeHus. KonnuecTBo TemnoTsl U padota. BHyTpeHHsIsI SHEprusi 0THOATOMHOTO
UJeallbHOr0 Ta3a. Buael Ttemonepegadyu: TEILUIONPOBOAHOCTh, KOHBEKLHUS, W3IYUEHHUE.
VY nenbHas TEIIIOEMKOCTD BenlecTBa. KoanyecTBO TEIIOTHI TP TEIUIoNnepeiaye.

[TonsitTne 06 amuabatHoM mporiecce. I[lepBblii 3akoH TepMoAMHAMHKHU. lIpuMeHneHue
MEPBOr0 3aKOHA TEPMOJUHAMUKH K u3omporeccaM. ['paduueckas wHTEpmperanus pabOThI
rasa.

Bropoii 3akon TepMoanHamuku. HeoOpaTuMocTh IpoLeccoB B IPUPOJIE.

TeruoBble MammHbl. [IpuHIMIIBL AECTBUS TETUIOBBIX MaluH. [IpeoOpa3oBaHus SHEPTUU B
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TeruioBbIX MamuHax. Koadduiment nonesHoro aeictsus temnoBoir MamuHbl. [lukn Kapho u
ero K03 (HULIMEHT MOJIE3HOTO AEUCTBHUS. DKOJIOTUIECKHIE MTPOOIEMBI TETUIOIHEPT € TUKH.

TexHuueckue ycTpoiicTBa W TNPAKTUUECKOE NPUMEHEHHE: JABUTATENb BHYTPEHHETO
cropanusi, ObITOBON XOJOIUIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpEHHEN SHEpPruM Tejla MPU COBEPIICHHUU pPAOOTHI: BBUIET MPOOKH U3
OYyTBUIKM IOJ JEHCTBUEM CXKATOrO BO3/yXa, HarpeBaHWe 3(dupa B JaTyHHOU TpyOKe MyTEéM
TpeHUs (BUICOIEMOHCTPAITHSA).

M3MeHeHne BHYTpEHHEN SHEPTUU (TeMIEpaTypbl) Tesla npu Terionepeaade. OnbIT 1o
aauabaTHOMY PACIIMPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoit TypOUHBI, IBUTATENSI BHYTPEHHETO CTOPAHMSI, PEAKTUBHOT'O JIBUTATEIIS.

Vuenuueckuti osxcnepumenm, nabopamopHule pabomol

W3mepenue yaenpbHON TEIIOEMKOCTH.

Tema 3. Azpezammnvie cocmoanus eeujecmea. Pazoevie nepexoont

[TapooOpazoBanue u KoHueHcauusa. Mcmapenue u  kumeHue. AOCONIOTHas U
OTHOCUTENIbHAsI ~ BJIAXKHOCTh  BO3AyXa.  HacelmeHHslt  map.  YjaenbHas — Termiora
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT JaBJICHHUS.

TBépnoe teno. Kpucrammudyeckue u aMopHbie Tesna. AHU3OTPOIHUS CBOMCTB KPUCTAIIOB.
Kunkue kpucramasl. CoBpeMeHHble MaTepuainbl. [InaBneHue u kpucramumzauus. Y AelbHas
TeruioTa riasienusd. Cyonumanusi.

YpaBHeHue TerIoBoro OanaHca.

TexHu4eckne yCTpONCTBA M TPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U ICUXPOMETP,
KaJJOpUMETP, TEXHOJIOTMM TIOJyYE€HUS COBPEMEHHBIX MATE€pUaloB, B TOM YHCIE
HAaHOMATEpPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBIILIEHHBIX MAPOB.

Kunenue npu noHWKEHHOM JaBJICHUU.

Cnoco06b1 U3MEpeHHs BIAKHOCTH.

Hal6nronenne HarpeBaHus U MIIaBIEHUS! KPUCTAITMYECKOTO BelecTBa. JleMoHcTparus
KPHUCTAJLJIOB.

Vuenuueckuti oxcnepumenm, nabopamopHule pabomeol

N3MepeHre OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Paznen 4. daekTpoauHaAMUKA

Tema 1. Inexmpocmamuxa

OneKkTpu3zanusa Tell. OJJNEKTpUYEeCKU 3apsan. JlBa BuIa SIEKTPUYECKUX 3apAJIOB.
[IpoBOAHMKH, TUINEKTPUKH U MOTYIPOBOJHUKHU. 3aKOH COXPAHEHHUS JIEKTPUUECKOTr0 3apsa.

B3anmopeiicteue 3apsnoB. 3akoH  Kymona. TodeuHbId  DJIEKTpUYECKUN  3apsil.
Onektpuueckoe nosie. Hampspk€HHOCTh snekTpudeckoro mnoss. [lpuHuun cynepno3unuu
3NEKTPUYECKUX ToJIeH. JIMHUKM HanpsHKEHHOCTH 3JIEKTPUUECKOTO OIS,

Pabora cun anekrpocratuyeckoro mons. llorenmuman. Pa3HoOCTh MOTEHIMATOB.
[IpoBOgHMKKM W  JUAJNEKTPUKHM B BJEKTpOCTaTHYeCcKoM  mose.  JludnexTpuueckas
IPOHUIIAEMOCTb.

OnextpoéMkocTb. KonzaeHcarop. OJEKTpPOEMKOCTh IUIOCKOIO KOHJEHCAaTopa.

DHeprust 3apsyKEHHOr0 KOHJIEHCaTOopa.

TexHuueckue ycTpoicTBa M MPAKTUUYECKOE MPUMEHEHHUE: SJIEKTPOCKOI, 3JIEKTPOMETP,
ANEKTPOCTATHYECKAs 3aIlUTa, 3a3€MJICHHE DJICKTPOIPUOOPOB, KOHEHCATOP, KOMUPOBAIBHBIN
armapar, CTpyWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpONCTBO U MPUHLIUII JCUCTBUS DIEKTPOMETPA.
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B3anMopeiicTBre Ha3IEeKTPU30BAHHBIX TEJL.

DIEKTPUUECKOE I10JIE 3apsSyKEHHBIX TEJL.
[IpoBOJHUKH B 37IEKTPOCTATUYECKOM IOJIE.
DJeKTpocTaTUyecKas 3aIlnTa.

JIM3NEeKTPUKH B 3IEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH MJIOCKOTO KOHJIEHCATOpa OT IUIOIIAU IUIACTUH,PACCTOSHUS
MEX1y HUMH U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOr0 KOHJIEHCATOPa.

Yuenuueckuti sxcnepumenm, nabopamopnule pabomoi

N3mepenue 2neKTpoEMKOCTH KOHIEHCATOPA.
Tema 2. Ilocmosannstii 31exkmpuyeckuii mok. Toku 6 paznuunslx cpeoax

DJIEKTPUUECKUH TOK. Y CIIOBUS CYHIECTBOBAHUS IEKTPUUECKOIO TOKA. MICTOUHMKUTOKA.
Cuina toka. [locTOssHHBIN TOK.

Hanpsixenune. 3akon OMa 7151 ydacTKa LENu.

DIIEKTPUUECKOE CONPOTUBJICHUE. VY nenbHOE CONPOTHUBIICHUE BEILIECTBA.

[TocnenoBarenbHOE, NapaAJLIEILHOE, CMEIIAHHOE COCIMHEHNE ITPOBOTHUKOB.

PaGota snexrpuueckoro Toka. 3akoH Jxoyns—JIenia. MOIIHOCTh 3JIEKTPUUECKOTOTOKA.

DNEKTPOJABIKYIAsl CHUJIa U BHYTPEHHEE CONPOTHBJICHUE MCTOYHMKA TOKa. 3akoHOMa s
MOJIHOM (3aMKHYTOM) 35ekTpuueckoit nenu. Kopotkoe 3aMbIKaHHeE.

DJEeKTpPOHHAs MPOBOJUMOCTb TBEPABIX METAIIIOB. 3aBUCUMOCTh CONPOTUBICHUSIMETAIIIIOB
oT TeMiiepaTypsl. CBEpXIIPOBOIUMOCTb.

DJeKTpUUeCcKuil TOK B Bakyyme. CBOWCTBA 3JIEKTPOHHBIX MY4YKOB. [1omynpoBoAHUKH.
CobcTBeHHas! M MPUMECHas MPOBOJIUMOCTH TOJTYIIPOBOIHUKOB.

CaoiicTBa p—N-niepexoza. [lonynpoBoJHUKOBbIE TPUOOPHI.

DJIEKTPUUECKUH TOK B pPAcTBOpaxX M paciuiaBax >3JIEKTPOIUTOB. JIEKTPOJIUTHYECKAs
JMCCOLMAIIUS. DIEKTPOJIH3.

DnekTpuyeckuil TOK B razax. CamMoCTOATENbHBIA U HECAMOCTOSITENBHBIN pa3psl.

Momnnus. [Ina3ma.

TexHuueckue ycTpoiicTBa M MNPAKTUYECKOE IPUMEHEHUE: aMIEpPMETP, BOJIBTMETP,
peoctar, HUCTOYHUKH TOKa, JJIEKTPOHArpeBaTelbHble MPUOOPHI, 3SIEKTPOOCBETUTEIbHbBIE
npuOOpbl, TEPMOMETP COIMPOTUBIICHUS, BAKYyMHBIH IHOJ, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYIIPOBOIHUKOBBIN AMO/I, TalbBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAPS>KEHUS.

3aBUCUMOCTb CONPOTUBIICHUS IIMJIMHAPUYECKUX IPOBOJIHUKOB OT JJIUHBI, TUIOIIAIN
NONIEPEYHOr0 CEYEHMS M MaTepuana.

CMeniaHHO€ COeTMHEHNE MPOBOIHUKOB.

[Tpsimoe U3MepeHue ANEKTPOABUKYIIEH cunbl.  Kopotkoe 3aMbIKaHUE
raJIbBAHMYECKOIO AJIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTb CONPOTUBIIEHHSI METAJIIOB OT TeMriepaTypsl. [IpoBoiuMocTs
AIEKTPOJIUTOB.

HckpoBoit pa3psa U MPOBOJAUMOCTD BO3/1YXa.

OnHOCTOPOHHSS TPOBOAUMOCTD TUO/IA.
Vuenuueckuti osxcnepumenm, nabopamopHule pabomol
N3ydeHne cMEIaHHOTO COeTUHEHUS PE3UCTOPOB.

N3mepenue 3I1eKTpOoABMKYIIEH CUIIBI HCTOYHUKA TOKA M €r0 BHYTPEHHErOCONPOTUBIICHUS.

HabGntonenue anexktpoiausa.

Me:xnpeaMeTHble CBS3H

Uzyuyenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 Kilacce OCYIIECTBISETCS C YYETOM
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COJIEpPXKAaTEIbHBIX MEXKIPEIMETHBIX CBSI3€M € KypcamMH MAaTeMaTHKH, OWOJIOTMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHUHU.

Meoicnpeomemuvie nousimusi, CBSI3aHHbIE C M3YYEHHEM METOJIOB HAyYHOIO ITO3HAHUSA:
SBJICHUE, HAy4YHBIM ¢akT, rumnore3a, Quanyeckas BeIWYMHA, 3aKOH, TEOpHUs, HAOIIOACHUE,
HKCIIEPUMEHT, MOJIETTUPOBAaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxka: pelieHUE CUCTEMbl YpaBHEHU, TMHEHHAs QyHKIIUS, Tapaboia,runepooia,
ux TpaduKkd U CBOWCTBA, TPUTOHOMETPUYECKHE (DPYHKIUU: CHUHYC, KOCHHYC, TaHTEHC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M MX IMPOEKIHH Ha OCH
KOOpJMHAT, CJI0KEHNE BEKTOPOB.

buonozusn: mexannueckoe NBHKEHUE B KMBOW mpupone, 1updysus, ocMoc, TEmIo00MeH
YKUBBIX OPTaHU3MOB (BU/IBI TEILJIONEPEAayuH, TEINIOBOE PABHOBECHE), DIIEKTPUUYECKUE SIBICHUS B
JKUBOU MIPUPOJE.

Xumus: TUCKPETHOE CTPOEHHUE BEILECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJb BEILECTBA,
MOJISIpHAsT Macca, TeIUIOBbIE CBOMCTBA TBEPABIX TN, KUAKOCTEH W Ta3oB, DJIEKTPUUECKHE
CBOMCTBA METAJJIOB, JIEKTPOJIUTHYECKAS AUCCOLMALS, TAIbBAHUKA.

l'eoepaghus: BNaxXHOCTh BO31yXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonozus: nipeodpa3oBaHue IBIKCHUHN C UCTIOI30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJAIIMUIHUKHA,  HUCIOJb30BAHHE 3aKOHA COXPAaHEHUsS  HUMIIYJIbCAa B TEXHUKE
(pakera, BOJOMET U JIpyTHUE), IBUTaTeIb BHYTPEHHETO CrOpaHusl, mapoBasi TypOuHa, OBITOBOI
XOJIOAWIHHUK, KOHIUIIMOHEP, TEXHOJIOTUU TTOJTYYEHHUsI COBPEMEHHBIXMATEPUATIOB, B TOM YHCIIE
HAaHOMATEpHUAIOB, M  HAHOTEXHOJIOTMM, DJJIEKTPOCTaTHYECKas  3allluTa, 3a3eMJICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYWHBIM MPUHTEpP, DSIEKTPOHATPEBATENIbHBIE MPUOOPHI,
AJIEKTPOOCBETUTENIBHBIC MPUOOPHI, TalIbBAaHUKA.

11 KJIACC

Paznen 4. daekTpoauHaAMUKA

Tema 3. Maznummnoe none. IneKmpomazHUMHAA UHOYKYUA

[TocrossHHbIE MarHuThl. B3auMoaelcTBHE MNOCTOSIHHBIX MAarHUTOB. MAarHuTHOE MoJIe.
Bekrtop MmarmutHONM wuHAykuuu. I[IpuHIMD cynepno3unuym MarHWTHBIX nojed. JInHumn
MarHUTHOW MHAYKIMU. KapTrHa TMHUN MarHUTHOW MHAYKIIUM MOJISI HOCTOSHHBIXMArHUTOB.

MarnuTtHoe 1moje NMpPOBOJHUKA ¢ TOKOM. KapThHa NMHUN WHAYKIIMM MarHUTHOTO IOJS
JUTMHHOTO TMPSMOTO MPOBOJHUKA U 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzauMoeicTBre NPOBOAHUKOB C TOKOM.

Cuna Amrmepa, €€ MOJyJib U HalpaBIICHHE.

Cuna JlopeHnia, €€ mMoAylb W HampaBlieHHE. [[BH>KeHHE 3apsyKeHHOM YaCTHUIBIB
OJIHOPOAHOM MarHuTHOM mnose. Pabota cunel Jlopenna.

SIBrieHne ANEKTPOMArHUTHOM MHAYKIMH. 1I0TOK BEKTOpa MarHMTHOW WHIYKLIHH.

DIEKTPOJABIKYIIAS CHUJIa MHIYKIHUH. 3aKOH 3JIEKTPOMarHuTHOU nHAykuuu dapajes.

Buxpeoe 3JIEKTPUUYECKOE ToJie. DNIEKTPOABMIKYIIAS CWIa  WHAYKUHUH
B IIPOBOJIHUKE, ABUAKYIIEMCS IOCTYNATEIbHO B OJHOPOJHOM MarHUTHOM MOJIE.

IIpaBuino Jlenua.

NHIyKTUBHOCTD. SBnenue CaMOUWHYKIIUH. DAEeKTPOABUK YIS cuia
CaMOUWHTYKIIUH.

DHeprusi MarHuTHOT'O TIOJISI KATYIIKU C TOKOM.

DNEeKTPOMATrHUTHOE TOJIE.

TexHudyeckue yCTpPOWCTBA UM TMPAKTUUECKOE TMPUMEHEHHE: TIOCTOSIHHBIE MAarHHTHI,
AIEKTPOMArHUThl, 3JEKTPOABUTATENb, YCKOPUTENIU 3JIEMEHTApPHBIX YaCTUIl, WHIYKIIMOHHAs
neyb.

Jlemoncmpayuu

OmnbIT DpcTena.
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OTKIJIOHEHHE IEKTPOHHOTO MyYKa MArHUTHBIM TosieM.JIMHIN
WHYKIUA MAarHUTHOTO TIOJISI.

B3anmopeiicTre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cuibl JIopeHI1a Ha MOHBI DJIEKTPOJIUTA. SIBIIEHUE
3JIEKTPOMArHUTHOW UHIYKIIHH.

IIpaBuio Jlenna.

3aBUCHUMOCTD ANEKTPOJABIKYIEH  CHJIBI HHIYKIMH OT CKOPOCTH HM3MEHEHMS
MAarHUTHOTO MTOTOKA.

SIBrieHME CAaMOMHIYKIIHH.

Vuenuueckuti osxcnepumenm, nabopamopHule pabomol

W3yueHre MarHuTHOTO MOJISI KATYIIKU C TOKOM.

HccnenoBanue necTBHS MOCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBiICHUS 3IEKTPOMATHUTHON WHIYKIUU.

Pa3nen 5. KosieGanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHbsle KONeOAHUA

KonebGarenbHass cucrema. CBoOoAHbIE MeXaHWYeCKuEe KojebaHus. [apmMoHHueckue
konebanus. Ilepuon, wactora, amrmutyna u Qasa konebanuil. [IpyXMHHBIH MasSTHHK.
MaremaTu4eckuii MasiTHUK. YpaBHEHUE rapMoHUYecKux kosebOanuii. [IpeBpaiienue sHepruu
MIPU TAPMOHUYECKHUX KOJICOAHHUSX.

Koneb6atenpupiii koHTYp. CBOOOAHBIE AJIEKTPOMATHUTHBIC KOJEOAHUS B UACATHHOM
Koe0aTeIbHOM KOHTYpe. AHAIOTUS MEXIy MEXaHHMYEeCKUMH U DIIEKTPOMArHUTHBIMU
konebanusamMu. Gopmyna TomcoHa. 3aKOH COXpAaHEHUS PHEPTUU B UACAIBHOM KOJeOaTeTbHOM
KOHTYpE.

[IpencraBnenue o 3aTyxarolmux KojieOaHUsAX. BhIHYXJIEHHbIE MeXaHHYECKUE KOJeOaHUsl.
Pe3onanc. BeinyxieHHBIE 3JI€KTPOMAarHUTHBIEC KOJIeOaHusI.

[Iepemennblli TOK. CHHYCOMJAIbHBIN MEPEMEHHBIN TOK. MOIIHOCT NEPEMEHHOTO TOKA.
AMIUTUTYAHOE U JEUCTBYIOIIEE 3HAYCHUE CUJIbI TOKA U HAMPSIKEHUS.

Tpanchopmatop. IlpousBoncTBo, mepenada M MOTPEOICHUE AIEKTPUUECKONH HIHEPTHUU.
DKOJOTHYECKUE PHUCKU TMPU MPOU3BOJCTBE BJIEKTpodHeprun. KymnbTypa HCHOJIB30BAHUA
AIEKTPOIHEPTUU B TOBCETHEBHOM KU3HM.

TexHuueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHHUE: DIIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOTO TOKA, JIMHUU 3JIEKTpoInepeaay.

Jlemoncmpayuu

UccnenoBanue napamMeTpoB  KojiebaTenpbHOM  cHCTeMbl  (MPYXUHHBIM WM
MaTE€MaTHYECKUN MasSTHUK).

HaGmronenue 3atyxatomumx konebanuit. MccnenoBanue
CBOMCTB BBIHYKJICHHBIX KoJieOaHuii. Habmonenue pesoHaHca.

CBOOOTHBIC AIIEKTPOMATHUTHBIE KOJICOAHUS.

OcuusiorpaMMbl (3aBUCUMOCTM  CWJIBI TOKa M HampsOKEHUS  OT BPEMEHH)
JUTSL QJICKTPOMATHUTHBIX KOJICOaHUH.
Pe3onanc Opyu  MOCIEI0BATEIbHOM COCTMHCHUU pe3ucTopa, KaTyIIKA

WHJIYKTUBHOCTH ¥ KOHIEHCATOPA.

Mopenb TMHUY 3JIEKTPOIIepeIadun.

Vuenuueckuti axcnepumenm, nabopamopHule pabomol

HccnenoBanue 3aBUCMMOCTH MepUoa MajbIX KOJeOaHUM rpy3a HA HUTH OT JUIMHBIHUTH U
Macchl Tpy3a.

HccnenoBanue nepeMeHHOro TOKa B LIEMH U3 TOCJIEI0BATEIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyIIKN U PE3UCTOpa.

13



Tema 2. Mexanuueckue u 31eKMmpoOMAZHUMHbBLE 60JIHbL

MexaHnueckue BOJIHBI, YCIoBHs pacnpocTpanenusd. Ilepuoa. CkopocTs pacnpocTpaHeHus
u JuHa BoJjHbL [lomepeuHsle W TpoAosbHBbIE BOJHBL. WMHTephepeHUMs U AUPpPaKIUA
MEXaHUYECKHUX BOJIH.

3Byk. CkopocTs 3ByKa. ' pomkocTs 3ByKa. Beicota Tona. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBL. YCIIOBUS HW3JIy4EHUs 3JIEKTPOMAarHUTHBIX BOJIH. B3aumnas
opueHTanusi BekTopoB E, B, V B anekTpomarnutHOM BojHE. CBOWCTBA 3JE€KTPOMArHUTHBIX
BOJIH: OTpa)keHHe, MpesloMIIeHUe, moispuzanus, audpakuusa, uHTepdepeHus. CKOpoCcTh
3JIEKTPOMArHUTHBIX BOJIH.

[llkana  2MEKTPOMAarHUTHBIX BOJH.  [IpuMeHeHWME  SIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHuuMnbl paguocBaA3W W TeneBUIeHMS. Pannonoxanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOUIEH Cpebl.

TexHuueckue ycTpocTBa M MPAKTHUECKOE NPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
yIIbTPa3BYKOBasl AMArHOCTHKA B TEXHUKE W MEOUIMHE, pajap, paauonpUEMHUK, TEIEBHU30D,
anTeHHa, tenedon, CBU-neusp.

Jlemoncmpayuu

OO6pa3oBaHue U pacrpocTpaHeHHEe MONEPEYHBIX U MPOI0JIbHBIX BOIH. Konebtomeecs Teino
KAaK UCTOYHUK 3BYKA.

HaGunroneHue otpaxeHus U NpeaoMiIeHus] MexaHnueckux BosiH. Habmronenue
uHTepepeHInn U U pakiMi MEXaHUUYECKUX BOJIH.3BYKOBOM pPE30HAHC.

HaGumroneHue cBS3U TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYION M 4acTOTOM
Kosie0aHu.

HccnenoBanre CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, MPEIOMIICHHE,
noJisipu3anus, Tudpaxius, HHTepPepeHIus.

Tema 3. Onmuka

I'eomerprueckas onrtuka. lIpsMonnHeiiHOE paclpoCTpaHEHUE CBETA B OJHOPOIHOM Cpeie.
JIyu cBera. ToueuHblii ICTOYHUK CBETA.

Otpaxenue cBera. 3akOHbI OTpakeHuss  cBera. [locTpoeHne  H300paXKEHH B
IJIOCKOM 3€pKajie.

[Ipenomnenue cBeTa. 3aKkOHBI TMpPEIOMJIEHUS CBeTa. AOCONIOTHBIM  TOKa3aTelb
npenomieHus. [losHoe BHyTpeHHee oTpakeHue. IIpenenpHblid yroyl IOJHOrO BHYTPEHHETO
OTpaXKEHHUS.

Hucnepcus cera. CinoxHblil cocTaB Oesnoro ceera. L{ser.

Cobuparomue u paccewBarouiye JauUH3bl. ToHkas JsnH3a. POKYyCHOE pacCTOsHUE U
onTHYecKas cujaa TOHKOW JsmH3BL [locTpoeHue wu300pakeHH B COOMpAOIIUX U
paccenBaroux JuH3ax. @opmyiia TOHKOW JUH3bL. Y BEJINYEHUE, JaBAEMOE JTUH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBasi onrtuka. WHrepdepenums cBeta. KorepeHTHbIE HCTOYHHKH. Y CIOBHS
HAOMIOZACHUA MAaKCUMYMOB M MHHUMYMOB B HMHTEPPEPEHIIMOHHOW KapTUHE OT JBYX
cuH(pa3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuuss cBera. JudpakuvonHas pemé€rka. YciaoBue HaOMIOACHHUS TJIaBHBIX
MaKCUMYMOB TIPH MaJIeHUH MOHOXPOMATHYECKOT'O CBETa Ha JU(PPAKIMOHHYIO PELIETKY.

[Tonsipuzanus ceera.

TexHuueckue yCTpoilCTBA M MpPaKTHUYECKOE NPUMEHEHHWE: OYKH, Jymna, ¢oToamnmnapar,
NPOCKIIMOHHBIA ammapaT, MHKPOCKOIN, TEJIeCKON, BOJOKOHHAs ONTHKA, IU(PpaKIHOHHAS
peLIETKa, MOoIAPOnL,.

Jlemoncmpayuu

[IpssMonuHeriHoOe pacrpocTpaHeHue, OTpaX€HHE W  MPEJIOMIICHHE  CBETA.
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OnTuyeckue npudOpHI.

[ToniHOE BHYTpeHHEE oTpaxkeHue. Moienb CBETOBOA.
WccnenoBanue cBOCTB N300pakeHUI B JTMH3aX.

Mopenu MUKpOCKONa, TEIECKONA.

HaGmronenve naTepdepeHIum cBera.
Habmonenue nudpaknuu ceera.

HaGntonenue aucnepcuu cBeTa.

[TonyuyeHue criekTpa ¢ MOMOIIbIO TPU3MBL.

[TonydyeHue cnekTpa ¢ HOMOUIbI0 AUPpaKIIMOHHON peméTku. Habmonenue
NOJIIPU3aLliU CBETA.

Yuenuueckuti osxcnepumenm, 1abopamopnvie pabomoi

W3mepenue nokasaresns npeaomieHus crekia. Mccnenopanue
CBOICTB H300pakeHui B InH3ax.Habmonenne nucnepcun cBera.

Pa3nen 6. OcHOBBI cCrIeHAJILHOI TEOPHUH OTHOCUTEJIBLHOCTH

['paHunbl TPUMEHUMOCTH KJIaCCMUECKON MexaHukH. IlocTynarel crnenualbHOW TEopuu
OTHOCUTEIIbHOCTU: HWHBApUAHTHOCTh MOAYJS CKOPOCTH CBETa B BakKyyme, MNPUHIUI
OTHOCUTEIIBHOCTH DUHIITEHHA.

OTHOCUTEIBPHOCTh OJJTHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHHU U COKpACHUE JJINHBI.

DHeprusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBsI3b MacChl C SHEPTUEN U UMITYJILCOM PEJISITUBUCTCKOMN YaCTHUIbI. DHEPIrUs MOKOSI.

Pa3znen 7. KBanToBasi pusuka

Tema 1. Dnemenmot K6AHMOGOI ONMUKU

®otonsl. Gopmyna [lnanka cBsi3u 3HEprun (POTOHA € €r0 YaCTOTOM. DHEPrUs U UMITYJIbC
dboToHa.

OtkpeiTie u uccnenoanue Qoroddpdekra. Omnbitel  A.I.  CromeroBa. 3aKOHBI
dororddexra. VYpaBuenme Ounmreitna g porodddexra. «Kpacnmas  rpaHuia»
dbotordpdekra.

Hasnenue cBera. Omnbitel I1LH. JleGenera.

XHUMHUYECKOE NECUCTBUE CBETA.

TexHuueckue ycTpoilcTBa M MNpaKTUYECKOe NpHUMEHEHHe: (POTOdJIEeMEHT, (OTOAATUHK,
coJIHeUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

dotord ekt Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETo (hoTodpdexra.

Ceeronuon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OmnbiTel Pesepdopaa mo paccessHuto a-yactull. [lnanerapnas
mojenb atoma. [loctymnarer bopa. M3nydenue u nornomenue GOTOHOB MPH MIEPEXOIe aToMa C
OJIHOTO YpPOBHSI 3HEprMM Ha Jpyrod. Buasl cnexktpoB. CHEKTp YpPOBHEW SHEpPruum arToma
BOJIOpOJA.

BonHoBbie cBolicTBa yactuil. Bonue! ge bpoisa. KopnyckynsspHO-BOJIHOBOM Ayaiu3M.

CrioHTaHHOE U BBIHYKJEHHOE U31yYEHUE.

TexHuueckue yCTpOCTBAa M MPAKTHUUECKOE MPUMEHEHHME: CIEeKTPajJbHBIM aHamu3
(crieKTpoCcKoM), J1a3ep, KBAHTOBBIM KOMITBIOTED.
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Jlemoncmpayuu

Mopuens omnbita Pezepdopra.
OnpeneneHue JUIMHBI BOJIHBI J1a3epa.

HabmroneHre nuHedvyaThIX CIEKTPOB U3ITY4YECHHUS.
Jlazep.

Vuenuueckuii sxcnepumenm, nabopamophule pabomeol

HaGntonenve nuHeiyaToro cnexTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTHI, JOKa3bIBaIOIINE CJIO’)KHOCTh CTPOEHUSA saapa. OTtkpbiTHE
paanoaktuBHOCcTH. OmnbiTel  Pesepdopaa mno ompeneneHuro coctaBa pagHMOaKTHBHOTO
usnyuyenus. CoiicTa anbda-, 6eta-, raMMa-u3nydeHus. BiausHue paTnoakTHUBHOCTH HaKUBbIE
OpTaHU3MBI.

OTtkpeiTHEe npoTOoHAa U HeWTpoHa. HykionHas mopens sinpa ['eitzenOepra— lBaneHko.
3apsn sapa. MaccoBoe uucio sapa. M3otomsr.

Anbba-pacnan. DJIEKTPOHHBIN M MO3UTPOHHBIN OeTa-pacman. ['aMma-usnydeHue.

3aKOH paJlOaKTUBHOTO pacnajia.

OHeprus CBS3M HYKJIOHOB B sape. SaepHbie cunbl. [ledekt maccwl sapa.
SAnepuble peakuuu. JleseHue U CUHTE3 SAEP.

Snepupiii  peaktop. TepmosmepHbiit cuHTe3. [IpoOieMbl W TMEPCHEKTHBHI  SIEPHOM
DHEPIrEeTUKHU. DKOJIOIMYECKHE ACIIEKTHI SIACPHON SHEPTETUKH.

DneMeHTapHbIe 4acTULBI. OTKPBITHE TO3UTPOHA.

Mertonbl HaOMIOJEHUSI U PETUCTPALMU AJIEMEHTAPHBIX YacTull. DyHIaMeHTaIbHbIC
B3auMoeiicTBus. EquHcTBO hu3nueckoit KapTUHBI MHpA.

TexHudeckne ycTpoOMCTBa M MPAKTUYECKOE NPHUMEHEHHUE: TO3UMETp, Kamepa BuibcoHa,
SJIEPHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

CuéTYnK HOHU3ZUPYIOIIHNX YACTHII.

Vuenuueckuti oxcnepumenm, nabopamopHule pabomol

HccnenoBanue TpekoB 4acTuil (10 TOTOBBIM GoTorpadusm).

Pa3nen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3UKHU

Oransl pa3BUTUS acTpoOHOMHUH. [IpuKnagHOe 1 MUPOBO33pPEHYECKOE 3HAUEHUEACTPOHOMUH.

Bun 3B€3qHoro Heba. Co3Be3nus, sspKkue 3BE3/1bl, TUIAHETHI, UX BUIUMOE JIBIKECHUE.
Conneynas cucrema.

Connue. ConHeuHast akTUBHOCTh. Mctounmk sHeprun CosiHIIa W 3BE31. 3BE3IbI, UX

OCHOBHBIC XapaKTEPUCTUKHU. Jmarpamma «CHEKTpaJbHBIA KIACC — CBETUMOCTBY». 3BE3bI
[JIABHOM MOCIEN0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb» IJisi 3BE3] TJIABHOU
MIOCJIeI0BAaTENbHOCTU. BHyTpeHHee cTpoeHune 3BE3A.  COBpEMEHHbIE IIPEACTAaBICHUS O

MPOUCXOXKACHUU U 3BOOIMHU COJHIIA U 3BE31. DTallbl AKU3HU 3BE3.

Mneunsiii [1yTe — Hama ["anaktuka. [lonoxxenue u qeuxxenne Connna B ['anaktuke.

Tunel ranakTuk. PaguoramakTuky U kBasapbl. YEpHBIEC IBIPHI B IAPAX TAIAKTHUK.

Bcenennas. Pacimupenue Bceenennoi. 3akon XaO0ma. Pasz0eranue rajlakTuk.

Teopus bosbiioro B3peiBa. PenukroBoe usnydyeHue.

Macmrabnass  crpyktypa Bcenennoil. MeraranakTuka.
Hepeménusie mpo6iemMbl aCTpPOHOMUH.

Yuenuueckue nabarooenus

Halntonenrss HeBOOPY X EHHBIM I1a30M C MCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUITOKEHUN
JUISL  ONIPENIeTICHUsS] TIOJOKEHUsT HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3ausi CeBEpHOTO NOIyHIapys U IPKUE 3BE3BI.

Hab6mronenus B Teneckon Jlynsl, uraneT, Mneunoro [TyTu.

16



O0o0mariee noBTOpeHne

Ponp Qu3ukm W acTpOHOMHM B 3KOHOMHUYECKOHW, TEXHOJOTUYECKOH, COIUAIBHOW U
ATHYECKOW cdepax [esATeNbHOCTH 4YEJNOBEeKa, pOib M MeCTO (U3MKM U aCTPOHOMHUHU B
COBPEMEHHON Hay4YHOW KapTHHE MHpa, poJib (PU3NYECKON Teopuu B (HOPMHUPOBAHUU
npeIcTaBIeHU O (U3MYECKOW KapTUHE MHUpa, MecTOo (U3MYECKOW KapTUHBI MHpa B
o0LIEM psly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEICTABICHHUI O IPUPOIE.

MexnpeamMeTHbie CBSA3H

Nzydenne kypca ¢usuku 6azoBoro ypoBHs B 11 Kkiacce ocymiecTBisercs ¢ Y4ETOM
COJIEPKATEIBHBIX MEXIPEIMETHBIX CBA3€H C KypcaMd MaTeMaTHUKW, OHOJOTHUH, XHMHH,
reorpaduu ¥ TEXHOJIOTUH.

Meoicnpeomemuvie nowsimusi, CBSI3aHHBIE C HM3yYEHHEM METOJOB HAy4YHOTO TMO3HAHUS:
SBIICHUE, HAy4YHBIM (akT, rumnoresza, Qunyeckas BeTUUYHHA, 3aKOH, TEOpHs, HAOJIOJCHHE,
SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pelieHue CUCTEMBbl YpaBHEHUN, TPUTOHOMETpUUECKUE (DYHKLIHMU: CHUHYC,
KOCHUHYC, TaHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHI M MX
IPOEKIMH Ha OCH KOOPJMHAT, CIOKEHUE BEKTOPOB, MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKUUH,
NPU3HAKU [T0100MS TPEYTOIbHUKOB, ONpee/IeHNE TUIONIaAN MI0CKUX (puryp u o0béma Tel.

buonocus: snexrtpuyueckue SBICHUS B KUBOW MpHUpoie, KojeOaTenbHbIE IBUKEHHUS B
KUBOW TPUPOJE, ONTUYECKHUE SIBIICHHS B JKUBOW NPHUPOAE, ACICTBUE paguallid HA KUBBIE
OpraHU3MBlI.

Xumusa: CTPOEHHE aTOMOB M MOJEKYJ, KPHUCTAJUIMUECKas CTPYKTypa TBEPIBIX Tell,
MEXaHU3MbI 00pa30BaHMS KPUCTAJUIMUECKON PEIIETKH, CIEKTPATbHBINA aHATH3.

l'eocpaghusi; MarHUTHBIE TOJIIOCA 3€MIIM, 3aJIeKH MArHUTHBIX Py, (OTOChEMKA 3€MHOM
MOBEPXHOCTH, MPEACKa3aHNEe 3eMJICTPSICEHUIA.

Texnonozus: TAHUM BJIEKTpoOIEpeiad, T€HepaToOp NEPEMEHHOIO TOKa, 3JIEKTPOABUTATENb,
UHAYKIIMOHHAs T€4Yb, pajap, paguonpHUEMHMK, TeleBU30p, aHTEHHa, TenedoHn, CBU-neus,
NPOEKIIMOHHBIN anmapar, BOJIOKOHHAsI ONTHKA, COJIHEYHas OaTapes.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI ITO ®U3UKE
HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

OcBoenune yueOHoTO ipeameTa «Du3rkay Ha ypoBHE CpeAHET0 00111ero o0pa3oBaHus
(6a30BBIi YPOBEHB) JODKHO 00€CTICYUTH JOCTHKEHHUE CJICTYIONIUX TUYHOCTHBIX,
METanpeIMETHBIX U MPEIMETHBIX 00Pa30BaTEIIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIC pe3yIbTaThl OCBOCHHS y4eOHOTO mpeamera «Du3MKay JIODKHBI OTpa)kaTh
TOTOBHOCTh W CIIOCOOHOCTh  OOYYalOIIUXCsl  PYKOBOJCTBOBAThCS  C(HOPMUPOBAHHOU
BHYTPEHHEN [MO3ULMEN JIMYHOCTH, CHUCTEMOM UEHHOCTHBIX OpHUEHTAIMH, TO3UTUBHBIX
BHYTPCHHUX YOEKICHUH, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IIEHHOCTSAM POCCUHCKOTO
o0IIecTBa, PACIIMPEHHUE YKU3HEHHOTO OIbBITA U OIBITA ICATCILHOCTH B MPOIIECCe pean3aliuu
OCHOBHBIX HaIlpaBJICHUIN BOCTIUTATEILHON IEATETLHOCTH, B TOM YHCJIE B YaCTH:

1) IPaKIAHCKOr0 BOCITHTAHMSI:

c(hOpMHPOBAHHOCTh TPAXKTAHCKOW MO3HMIIMKM O0YUYaOIIErocss Kak akKTHUBHOTO U
OTBETCTBCHHOT'O WICHA POCCHICKOTO OOIIECTBA;

IMPUHATHC TPAAUIINOHHBIX O6Hlequ'IOBe‘IeCKI/IX TYMaHUCTHYCCKUX nu
JACMOKPATUYICCKHUX HGHHOCTeﬁ;
T'OTOBHOCTbH BECTH COBMCCTHYIO ACATCIIBHOCTD B HHTCpPECAX I'paKaaHCKOro

o011ecTBa, y4aCTBOBATh B CAMOYIPABJICHUU B 00pa30BaTEIbHOM OpraHU3allii;
YMEHHE B3aMMOJEHUCTBOBATh C COLMAIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C HUX
(YHKIMSAMHU U Ha3HAYEHHUEM;
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I'OTOBHOCTbD K FYMaHHTapHOﬁ nu BOHOHTépCKOP’I JACATCIIBHOCTH,

2) NATPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCUMCKOMN TPaXKIaHCKON UACHTUYHOCTH, TATPUOTU3MA; IIEHHOCTHOE
OTHOIIIEHWE K TOCYAapCTBEHHBIM CUMBOJIAM,  JOCTHKECHHSIM

pOCCHIiCKMX YUEHBIX B 00JaCTH (PU3UKH U TEXHUKE;

3) AYXOBHO-HPABCTBEHHOI'0 BOCTINTAHUA:

c(hOpMHPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TTOBEICHHUSI; CIOCOOHOCTh
OLICHMBATh CHUTYallMI0 W TPUHUMATh  OCO3HAaHHbIE  pELICHMUS,

OpUEHTHUPYSACh Ha MOPAbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIE B
JEeSTEIIbHOCTUA YYEHOIO;

OCO3HAHWE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOWYUBOTO OYYIIETO;

4) ICTETHYECKOT0 BOCTIUTAHUSI:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYAsl 3CTETUKY HAYyYHOTO TBOPYECTBA,IPUCYIIIETO
¢u3nueckoi HayKe;

5) TPYAOBOI0 BOCIIMTAHHUS:

UHTEpPEC K pa3UyHbIM cdepaM MNpoPECCUOHATBHON NEATeTbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (PU3UKOW W TEXHHKOM, YMEHHE COBEpIaTh OCO3HAHHBIM BBHIOOp OymyIIel
npodeccrur U peaTn30BhIBaTh COOCTBEHHBIE )KH3HECHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPa30BaHUIO B 00JacTH (U3HKHU HA
MPOTSKEHUU BCEH )KU3HU;

6) IKOJIOTHY€CKOr0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH FKOJIOTHIECKON KYIbTYPBI, OCO3HAHHE TTI00aTHFHOTO XapaKTepa
AKOJIOTHYECKHUX MPOoOIIeM;

TUTAHUPOBAHUE U OCYIIECTBIICHUE JEHCTBUN B OKpYXKAIOIIEH cpelie Ha OCHOBE3HAHMUS IIeJiei
YCTOWYMBOTO PA3BUTHS YCIIOBEUCCTRA,;

Pacmmpenue ombiTa JESITEIBHOCTH SKOJOTMYECKOW HAMPABICHHOCTH HA OCHOBE
UMCIOIIMXCSI 3HAHHUK 110 (PU3HKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCTh MHUPOBO33PCHHS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs PU3NICCKON HAYKH;

OCO3HAHME IIEHHOCTH HAay4YHOU JESITEebHOCTH, TOTOBHOCTH B MpoOIlecce U3yueHus: (pusuku
OCYIIECTBIISTh MPOCKTHYIO M HCCIIEIOBATENbCKYIO IEATeIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE.

METAIIPE/IMETHBIE PE3YJIbTATBI

[Mo3HaBaTe/IbHBIE YHHBEPCAIbHbIE Y4eOHbIE TeHCTBUA

ba3oBble JJoruueckue JeicTBUA:

CaMOCTOSTEIBHO (DOPMYTUPOBATH M AKTYaJTU3HPOBATH MPOOIEMY, paccMaTpuBaThee
BCECTOPOHHE;

OTIPEICIISATH IEIU e TEIIbHOCTH, 3371aBaTh apaMeTPhl U KPUTEPUHU UX JOCTUKCHHUS;BBISIBIISITH
3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PACCMATPUBAEMBIX (DU3UIECKUX

SIBIICHUSX

pa3pabarbIBaTh IJIaH pemieHuss mpobOiJeMbl ¢ y4€TOM aHaIW3a HMEIOIUXCS
MaTepHUaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JCATCIBHOCTh, OIICHUBATh COOTBETCTBUE PE3yJIbTATOBIICIISIM,
OIICHMBATh PUCKH MOCJICICTBUN JCATEIBHOCTH;

KOOPJMHUPOBATh U BBIMIOJHATH PabOTy B YCIOBHSIX PEaTbHOTO, BUPTYAILHOTO H
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIIJICHUE MTPH PEIICHUH KU3HCHHBIX MPOOJIEM.

Ba3oBble nccienoBareabckue AedcTBUSL:

BJIaACTb HaytlHOfI TepMHHOHOFHCﬁ, KIIFOYCBBIMHU IIOHATHUAMU n MCEroagamMu
18



¢dbuznueckoi HayKu;

BJIa/J€Th  HABbIKAMU y4€OHO-HCCJIENOBATEIbCKOM M TNPOEKTHOM  JAESITEIbHOCTHUB
o0nacTy (PU3HUKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOUCKY

METOJIOB pelieHus 3a7ad (PU3UUeCcKOro COJIep KaHUsl, TPUMEHEHHUIO Pa3IMYHBIX METOOB
MO3HAHUS;

BJIAJIETh BUJAMHU JESATEIBHOCTU 110 IMOJYYEHUIO HOBOTO 3HAHUS, €ro MHTEPIIpETALUH,
npeoOpa3oBaHUI0 M NMPUMEHEHHIO B PpA3IMYHBIX YUYEOHBIX CHUTYallMsX, B TOM YHCIE MPHU
CO3JIaHUU YICOHBIX TIPOCKTOB B 00JaCTH (DU3UKW;

BBISIBJISITh IIPUUMHHO-CIICJICTBEHHBIE CBSI3M M aKTYyaJU3UpOBaTh 3aJady, BBbIJIBUIaTh
TUINOTE3y €€ pelleHus, HaXOAUTh APTyMEHTHI IJIs JO0Ka3aTelbCTBA CBOUX YTBEPKIACHUIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUHU PEIICHHUS;

aHAJIM3UPOBATh TMOJIYYEHHBIE B XOJAE pELICHUS 3a/ladyd pPe3yJbTaThl, KPUTUYECKH
OLICHMBATh MX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIC 3a/aud B OOpa30oBaTeNbHOW NESITEIHHOCTH, B
TOM YHUCJIE IPU U3YUCHUH (PU3UKH,

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh PUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTH 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 00JIaCTh KUZHEACATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel; BBIIBUTATD
HOBBIE UJICH, TIPE]JIaraTh OPUTHHAIBHBIE MOAXObl M PEIICHUS;CTABUTh MPOOJIEMBI U
3a/1a4yM, JOMYCKAIOIINE aJbTePHATUBHbBIE PELICHUS.

PabGora ¢ unpopmanmeii:

BJIQJICTh HaBBIKAMHM  TOJIydeHHs ~ WHPopManuu  (U3MUYECKOTO  COJICpIKAHUS U3
MCTOYHUKOB PA3HBIX THIOB, CAMOCTOSATEIBHO OCYLIECTBIISITh MOUCK, aHAIN3, CUCTEMATHU3ALNI0
Y MHTEpIIpEeTaINo HHOPMALIUK PAa3IUYHbIX BUAOB U (POPM MpeCcTaBICHMUS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAIINH;

UCIIOJIb30BaTh CpelcTBa MHGOPMAIMOHHBIX M KOMMYHHKAIMOHHBIX TEXHOJOTUH B
pericHrH KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OpraHU3allMOHHBIX  3a7a4cC
COOTIOACHUEM TpeboBaHUM YPrOHOMUKH, TEXHUKU 0e30I1acCHOCTH, TUTHCHEI,
pecypcocOepekeHus, TPAaBOBBIX M ATHUYECCKUX HOPM, HOPM HH(OPMAITMOHHON O€301IaCHOCTH;

co3JaBaTh TEKCThl (PU3UYECKOTO COJAEpKaHUsl B pa3iMYHbIX QopMmaTax ¢ Y4ETOM
Ha3HayeHuss HHQOpMAIMUM W 1EJNeBOM ayaAuTOpuM, BbIOMpas ONTHUMAJbHYIO (GopMy
MIPEICTaBICHUS U BU3yalIU3alluH.

KoMMyHuKaTHBHBIC YHHUBepCaJbHbIe y4eOHble JAeHCTBHSA:

OCYHIECTBIISITh OOIIIEHNE HA YPOKaxX (PU3UKHU U BO BHE-YPOUHOH JESITEIbHOCTH;
pacno3HaBaTh NPEANOCHUIKA KOH(DIUKTHBIX CUTYallMil U cMAT4aTh KOHQIMKTHL; pa3BEPHYTO U
JIOTUYHO MU3JIaraTh CBOIO TOUKY 3PEHHUS C UCIOJIb30BAHNUEM SI3bIKOBBIX

CPEJICTB;

MOHUMATH U UCTIOIH30BaTh MPEUMYIIIECTBA KOMAHIHON U MHIMBUAYAIbHON paOOThI;BRIONPATH
TEMaTHUKY U METOJIbI COBMECTHBIX JICUCTBUI € y4ETOM OOIINX HHTEPECOB,

Y BO3MOKHOCTEM Ka)K/10T0 4JieHa KOJUIEKTUBA;

OPUHUMATh 1IeJIM COBMECTHOW JeATEIbHOCTH, OpPraHU30BbIBATH U KOOPJAMHUPOBATH
JIEUCTBUSA MO €€ MOCTHXKEHUIO: COCTABIIATH IUIAH JICHMCTBHUIM, PACHPENCNSATh POJIUA C Y4ETOM
MHEHHMI YYaCTHHKOB, 00CYKJaTh pPe3yJIbTaThl COBMECTHOU PabOTHI;

OILICHMBATh Kaue€CTBO CBOETO BKJIa/a M KaKJIOT0 y4aCTHUKA KOMaH/Abl B OOIIMI pe3ynbTar
1o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE MPOEKTHI, OLIEHUBATHh WJIEU C MO3ULIMH HOBHU3HBI, OPUTHMHAIBHOCTH,
IIPAaKTUYECKOW 3HAYUMOCTH;

OCYIIECTBJISITh [MO3UTHBHOE CTPATErMUECKOE IIOBEICHWE B PA3JIMYHBIX CHUTYalHUsX,
NPOSIBIIATH TBOPUECTBO U BOOOpaXkeHUE, ObITh MHUITUATUBHBIM.
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PerynsiTuBHBIe YHHBepcajbHble y4eOHbIe jJelicTBUS

Camoopranuszanmsi:

CaMOCTOSITEIbHO OCYIIECTBIIATH IMO3HABATENBHYIO JEATENBHOCTh B 0OJACTH (PU3UKHU U
ACTPOHOMMH, BBISIBIISITH MTPOOJIEMBI, CTABUTh U (OPMYIIUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEIbHO COCTaBJISITh IUJIAaH PEHICHUS PACUETHBIX M KauyeCTBEHHBIX 3ajad, IIaH
BBITIOJIHEHUSI TPAKTUYECKOW paboThl ¢ Y4E€TOM HMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEU U MPEAIIOYTCHUN;

JTaBaTh OIICHKY HOBBIM CUTYaIIHSIM;

pacHIUPSITh pAMKU Y4E€OHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOUYTECHHUIT;

JieNaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha celsi OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

crocoOCTBOBaTh (POPMHUPOBAHUIO U TPOSABJICHUIO DSPYAUIMU B obOnactu (U3UKH,
MOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHATbHBI HHTEJLJIEKT:

JaBaTh  OIICHKY HOBBIM CHTYaIlUsiM, BHOCHUTHh KOPPEKTHBBI B JICSITCIHLHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB IIEJISIM;

BJIa/IETh HaBBIKAMH TTO3HABATENILHOMN pedieKCHH Kak 0CO3HAHUS COBEPIIAEMBIXICHCTBUI U
MBICJIUTENIBHBIX MPOLIECCOB, UX PE3YJIHTATOB U OCHOBAHMUIA;

UCIIOJIB30BaTh MPUEMBI peIICKCUU ISl OLEHKU CUTYyallH, BEIOOpAa BEPHOTOPEIICHUS;

YMETh OILICHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATh PEIIEHUS M0 HMX CHIKEHUIO;
MPUHUMATHh MOTHUBBI M apTYMEHTBI APYTUX MIPH aHATU3E PE3yIbTaTOB ACSITCILHOCTH; IPUHUMATh
ce0s1, MOHNMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHTHl JAPYTUX MPU aHAIHU3E PE3YyIbTaTOB JACSTEIbHOCTU;
pU3HABATh CBOE MPABO U MPABO APYTUX HA OMIHMOKH.

B mnpomecce nmocTukeHUs ~ JMYHOCTHBIX — PE3yJAbTAaTOB  OCBOCHHUS  IPOrPamMMBI IO
bu3uKe ais YypoBHSI CpelHero oOiiero oOpa3oBaHUS Y OOYy4YalOIIMXCS COBEPIICHCTBYETCS

AMOLMOHAJIBHBIN MHTEJUIEKT, IpEAIoIaratonmf
c(hopMUPOBAaHHOCTH:

CaMOCO3HaHMsI, BKJIFOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOIMOHAIBLHOE COCTOSIHHE,
BUJICTh HAMpAaBIIEHUS Pa3BUTHUS COOCTBEHHOW SMOIMOHAIBHOU c(epbl, OBITH YBEpEHHBIM B
ceOe;

CaMOpPETYIUPOBAHMUS, BKJTFOYAIOIIETO CaMOKOHTPOJIb, yMEHUe MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJACHHUE, CIIOCOOHOCTHh AMaNTHUPOBATHCA K AMOIMOHAIBHBIM
WU3MEHEHUSM U MIPOSBIISITh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIIMM, BKJIIOYAIONICH CTpEeMJICHHE K JOCTIDKCHHIO IIENH U YCHEXY,
ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JICUCTBOBATh, UCXO/IS U3 CBOMX BO3MOYKHOCTEH;

OMIMATHH, BKJIIOYAIOMIEH CIOCOOHOCTh TMOHHUMATH SMOIIMOHAJIBLHOE COCTOSIHHE JIPYTHUX,
YYUTHIBATH €0 TIPH  OCYIICCTBICHHHM OOIICHHS, CIHOCOOHOCTH K COYYBCTBUIO W
COTIEPEKUBAHUIO;

COITMATPHBIX HAaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh  BBICTPauMBaTh  OTHOIICHUS C
JIPYTHMH JIFOJIbMH, 3800 TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peniaTh KOHPIHKTHIL.

MNPEAMETHBIE PE3YJIbTATBI

K xoniy obyuenus B 10 kjiacce mpeaMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE JOJIXKHBI
OTpakaTh CPOPMHUPOBAHHOCTH y OOYUAIOMINXCS YMEHUH:

JIEMOHCTPUPOBATHh HA MPUMEPaX PoJb U MeCTO (U3UKH B (HOPMHPOBAHUHU COBPEMEHHOU
HAyYHOM KapTHHBI MUPA, B PA3BUTHUU COBPEMEHHOW TEXHHKH M TEXHOJIOTHiA, B IPAKTUUYECKOM
NESITENbHOCTH JIIO/ICH;
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YUUTBIBaTh TPAHULBI NPUMEHEHUs HW3Y4YEHHBIX (U3MUECKUX MoJejel: MaTepualibHas
TOYKa, WHEPUHUAIbHAS CHUCTeMa OTCuéTa, abCONIOTHO TBEPIOE TENO, MICAIBHBIN Ta3, MOJENN
CTPOEHUS Ta30B, )KUJKOCTEH U TBEPABIX TEJ, TOUCUHBIN ANEKTPUUECKUN 3apsil IPU PELICHUN
¢u3nUecKux 3aaay;

pacrno3HaBaTh (U3NYECKHE SIBIEHUS (TPOLEcChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJIEKYISIPHO-KMHETUYECKON TEOPUU CTPOEHUS BEIIECTBA M JIEKTPOJWHAMUKHU:
pPaBHOMEPHOE U PAaBHOYCKOPEHHOE IMPSMOJIMHEWHOE [BUYKEHUE, CBOOOJHOE NaJCHHE Tell,
JBIDKEHHE TI0 OKPYXXHOCTH, WHEpLMs, B3auMozeicTBue Tes, Ouddys3us, OpoyHOBCKOE
JBUKEHUE, CTPOCHHUE JKUIKOCTEN M TBEPIBIX TEJ, U3BMEHEHHE 00bEMA TeJ MPU HArpEeBaHHUU
(oxJlaXXJAeHUM),  TEIUIOBOE  pPABHOBECHE,  HUCHApEHHE,  KOHJEHcallus,  IUIABJICHUE,
KpUCTAJNIN3allAs, KHUIIEHHE, BJIAXXKHOCTb BO3/yXa, IOBBIIICHUE [aBJIEHUsA TIa3a IpU €ro
HarpeBaHNH B 3aKPBITOM COCYJE, CBSA3b MEXK]ly TapaMeTpaMU COCTOSIHHS ra3a B M30IpoLeccax,
ANEKTpU3ALMS Tell, B3AUMOJECHCTBUE 3apAI0B;

ONKCHIBATh MEXAHWYECKOE JBUKEHHUE, UCIOJIb3Yysd (U3MYECKHE BEIMYMHBI: KOOPJMHATA,
IyTh, NIEPEMEILICHNE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHUjla, UMIYJIbC Tela, KHHETHYeCKas
SHEprusi, NOTEHLHAJbHAs SHEPrus, MeXaHudeckas paboTa, MEXaHMYecKas MOUIHOCTb; MpHU
ONMMCAHUM TIPAaBWIBHO TPAKTOBAaTh (PU3MUECKUM CMBICI HCIOJIB3YEMBIX BEJIWYMH, UX
00O3HaUeHUs] U EIUHMIBI, HAXOIUTh (OPMYJIBL, CBS3BIBAIOIIME JaHHYIO (DU3HUYECKYIO
BEJIMYMHY C APYTUMH BEIINUNHAMY;

ONKCHIBATh M3yYEHHBIE TEIJIOBbIE CBOICTBA TE€N M TEIUIOBBIE SIBJICHUS, HCIOJIb3Ys
¢u3znueckue BENWYMHBL: JIaBJIEHUE Ta3a, TEMIlepaTypa, CpeqHsAs KUHETHYecKas >SHEpIus
XA0TUYECKOTO JBUKEHUS MOJIEKYJ, CPEIHEKBaJApaTUYHAsI CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSSL dHEPrusi, padoTa ra3a, Ko3Q(QUUUEHT MOJE3HOr0 ACHCTBUS TEMIOBOIO
JBUTATENs; MpPU ONUCAHUU IMPaBUIbHO TPAKTOBAaTh (PU3MYECKUN CMBICT HUCIOJIb3yEMbIX
BEIMYUH, UX OOO3HAUYEHUS M EIUHMIBI, HAXOAUTh (QOPMYJbl, CBS3BIBAIOIIME JAHHYIO
($u3nUYECKyI0 BEIMUMHY C IPYTUMU BEJIMUYNHAM;

ONMKCHIBATh M3YYECHHbIEC DJIEKTPUUYECKUE CBOMCTBA BEIIECTBA U DJEKTPUUYECKHUE SIBICHMS
(mpotiecchl), UCTONIB3Ysl (PU3NUYECKUE BEIIMYUHBI: AIEKTPUUECKUN 3apsl, dJEKTPUUECKOoe MoJIe,
HanpspKEHHOCTh  MOJISI, IOTEHIMaJl, Pa3sHOCTh IOTEHLMAJIOB; NPU ONHWCAHWU IPABHIBHO
TPaKTOBaTh (PU3MUECKUN CMBICI HCHOJIb3YEMBIX BEIMYMH, UX O0O3HAUYEHUS W EIUHUIIBL
yKa3blBaTh (OPMYJbl, CBS3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIMYMHY C JPYTUMHU
BEJIMYMHAMY;

aHATU3UPOBaTh (DU3MUYECKUE MPOIECCHl U SBICHHS, HCIONb3Yysd (PU3NUYECKUE 3aKOHBI U
OPUHLMIBL 3aKOH BceMupHoro tarotenus, |, Il u Il 3akonsr HbroToHa, 3akoH coxpaHeHUs
MEXaHUYECKOM HHEPruu, 3aKOH COXpPAHEHHUS HWMIIYJbCca, NPUHIUI CYNEepHO3ULUU CHII,
IOPUHLMII PaBHOIIPAaBUS MHEPLUUAIBHBIX CHUCTEM OTCUYETA, MOJEKYISIPHO-KHHETUYECKYIO
TEOPUI0 CTPOCHHUS BEIECTBA, Ta30Bble 3aKOHbI, CBS3b CpEIHEH KHUHETUYECKOW SHEpruu
TEIUIOBOTO  JIBWJKEHHS  MOJIEKYl C  aOCOJIOTHOM  TemmepaTtypod, TMepBbIi  3aKOH
TEPMOJUHAMUKH, 3aKOH COXPAaHEHHs >JIEKTPUYECKOro 3apsaa, 3akoH Kynona, npu 3Tom
pa3nuyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €0 MAaTeMaTHYE€CKOE BBIPAKEHHE M YCIOBUS
(rpaHu1Ibl, 00TACTH) TPUMEHUMOCTH;

OOBSACHATh OCHOBHBIE MPUHIUIBI JEHCTBUS MalllH, TPUOOPOB U TEXHUYECKHUX yCTPOUCTB;
pa3nuyaTh yCIOBHUS X O€30MaCHOTO MCIOIB30BaHMS B IOBCEAHEBHOM JKU3HU;

BBITIOJHATh JIKCIEPUMEHTHl MO HCCIEAOBAHUIO (PU3UYECKUX SIBICHHM M MPOLIECCOB C
UCIIOJIb30BAHUEM TPSMBIX, M KOCBEHHBIX M3MEPEHUH, TMpuU OSTOM (GOPMYIHPOBATH
npoOiieMy/3alady ® THIOTE3Y Y4eOHOTO OKCIIEPUMEHTa, COOMpaTh  yCTAaHOBKY W3
NPEeUI0KEHHOT0 000pyA0BaHUS, TPOBOAUTD OTBIT U (POPMYITUPOBATH BHIBOIBI;

OCYILECTBJISITh HpPSIMbIE M KOCBEHHbIE M3MEpPEHUs (PU3NYECKUX BEJIMYMH, NPU ITOM
BbIOMPATh ONTUMANbHBIN CIIOCOO HM3MEpPEHHs] M HCIOJIb30BaThb HM3BECTHBIE METOJIbl OLICHKH
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MOrPEMIHOCTEN U3MEPEHU;

UCCIIEZIOBAaTh 3aBHCHMOCTH MEXAY (U3MUECKUMHU BEIMYMHAMH C HCIIOJIb30BAaHUEM
OpSIMBIX HM3MEPEHUI, MpU ITOM KOHCTPYMPOBATh YCTAHOBKY, (PMKCHPOBATh PE3YJbTAThI
HOJYYEHHOH 3aBUCHMOCTH (PU3MUECKUX BEIMYUH B BUJE TaOIUIl ¥ IpadUKOB, A€TIaTh BBIBOJIBI
IO pe3yJIbTaTaM UCCIIEA0BAHMS;

coOmoaTh mnpaBwiia O€30MaCHOTO TpPyAa MpU IPOBEACHUM MCCIEIOBAHMM B paMKax
y4eOHOro HKCIEPUMEHTa, Y4YEOHO-UCCIIEIOBATENbCKOM UM MPOEKTHOW JIEATEIBbHOCTH C
UCIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB U JIAOOPATOPHOTO 00OPYIOBAHNUS;

pematb pacy€THbIE 3aJadyd C SBHO 3aJ@aHHOM (U3MYECKOH MOJENbI0, HCIOIb3Ys
(du3nueckre 3aKOHbI U IPUHIUIIBI, HA OCHOBE aHaJIM3a yCJIOBUS 3a/1a4ydl BEIOUpATh

(GU3NYECKYI0 MOJIENb, BBIIEIATh (PU3NUECKUE BEITUYMHBI U POPMYJbl, HEOOXOIUMBIE AJIS
€€ peleHus, NPOBOJUTh PACUYETHl M OLICHMBATh PEAIBHOCTHh IIOJYYEHHOTO 3HA4YCHUs
bu3UeCcKOil BETUYNHBI;

peliaTth KaueCTBEHHbIE 3aJauyM: BBICTPAUBATh JOTMYECKHM HEMPOTHUBOPEUMBYIO LIEMIOUKY
paccyxJieHuil ¢ onopoi Ha U3y4YEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUYECKHUE SBIICHUS;

UCIOJIb30BAaTh MpU pPEIIEHWH YYEeOHBIX 3a/Jady COBPEMEHHbIE HWH(OPMALMOHHBIC
TEXHOJIOTUU Ul MOUCKa, CTPYKTYpUPOBAaHUS, MHTEPIPETALIMM U IpeACTaBlIeHUs ydeOHON U
HAYYHO-TIONYJISIpHOM MH(pOpMAIMK, NOJYYEHHOM M3 Pa3IUYHbIX HCTOYHHUKOB, KPUTUYECKH
aHaAJIM3UPOBATh MOJTyYaeMyto HH(POPMAIIHIO;

OPUBOJUTh NPHUMEPHl BKJIaJa POCCHUMCKMX M  3apyOeXHBIX  Y4EHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSCHEHUE IMPOLIECCOB OKPYKAIOIIET0O MHUpPA, B Pa3BUTHE TEXHUKU MU
TEXHOJIOTHH;

UCIIOJIb30BATh TEOPETHYECKUE 3HAHUS 1O (U3UKE B  MOBCEAHEBHOM  KU3HU IS
oOecrieyeHus1 6€30MacHOCTU MpHU O0palleHnH ¢ NpUOOpaMu U TEXHUYECKUMHU YCTPONCTBaMH,
JUIS. COXPaHEHUs 370pOBbs U COOJIIOJCHHSI HOPM HKOJIOTUYECKOIO MOBEACHHSI B OKpPY>KaroIei
cpene;

paboTaTh B IpyNIe ¢ BHIMOIHEHUEM Pa3IMYHbIX COLMAIBHBIX POJIEH, MIIAHUPOBATHPAbOTY
IpyNIbl, PalUOHAIBHO paclpeleNiaTh OO0f3aHHOCTH U IJIAHUPOBATH JIEATEIBHOCTh B
HECTaH/JIAPTHBIX CUTYallUsIX, aJCKBAaTHO OLIEHMBATH BKJAJ Ka)KJOTOM3 YYaCTHUKOB IPYIIIBI B
pelieHre paccMaTpruBaeMon IPOOIEMBI.

K kxonny o6yuyenus B 11 kjiacce npeaMeTHbIE PE3yNbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaxkaTh CPOPMUPOBAHHOCTh Y 00YHAIOITNXCSI YMEHHUIA:

JIEMOHCTPUPOBATh Ha MpPUMEpPax pojib U MecTo (U3UKU B (POPMHUPOBAHUU COBPEMEHHOU
Hay4YHOU KapTUHBI MHUPA, B PA3BUTUU COBPEMEHHON TEXHUKH M TEXHOJOTUH, B MPAKTHYECKON
JESTENBHOCTH JIIO/IEH, LIEJIOCTHOCTh M €IMHCTBO (PM3MYECKON KapTUHBI MUPA;

YUUTBHIBaTh TpaHULBI TMPUMEHEHUS W3YYCHHBIX (U3UUYECKUX MOJEJCH: TOUYCUHBIH
AIIEKTPUYECKUN 3apsl]l, Jyd CBeTa, TOUYCYHBIH HCTOYHUK CBETa, SAEpHAas MOJENb aToMa,
HYKJIOHHAsi MOJIeJIb @aTOMHOTIO SIIpa MpH pelieHuu GU3NIeCcKuX 3ajady;

pacro3HaBaTh (U3NYECKHE SBICHHS (IIPOLECCH) M OOBACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOIUHAMHUKHN ¥ KBAHTOBOW (PU3HMKU: 3IIEKTPHUECKasi MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE,
XMMHUYECKOe, MarHUTHOE ACHCTBUS TOKa, B3aUMOJIEWCTBHE MAarHUTOB, JJIEKTPOMArHUTHAs
UHAYKIMS, JeWCTBUE MAarHUTHOTO IOJII Ha MPOBOJHUK C TOKOM W JIBIXKYIIMWCA 3apsi,
JJIEKTPOMArHUTHBIE KOJICOAHWS M  BOJHBI, TNPSMOJIMHEHHOE pPaclpoOCTpaHEHUE CBETa,
OoTpakeHHe, MpejoMiieHne, uHTephepeHuus, Tudpakuus U MOJApU3alMs CBETa, TUCIEPCHS
cBera, dotodnekTpuueckuit 3¢pdext (pororddexrt), cBeTOBOE MaBlieHHE, BO3ZHHUKHOBEHHE
JMHENYaTOro CeKTpa aToMa BO10pO/ia, ECTECTBEHHAS M UCKYCCTBEHHAS! paJUOAKTUBHOCTb;

ONMCHIBATh HM3YyUEHHBIE CBOMCTBA BEILECTBA (3JIEKTPUYECKHE, MArHUTHBIE, ONTHYECKHE,
JIEKTPUUYECKYIO TPOBOAUMOCTD PA3JIMYHBIX CPEM) U IEKTPOMATHUTHBIE SIBIECHUS (IIPOLECCHI),
UCNOJIb3yd (PU3UYECKUE BEJIUYMHBL: IEKTPUYECKUH 3apsij, CHUla TOKa, D3JIEKTPUUYECKOE
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HANpPSDKEHUE, AJIEKTPUUYECKOE COMPOTHUBIICHHE, PA3HOCTh IMOTEHIMAIOB, 3JEKTPOJBIKYIIAS
cuia, paboTa ToKa, MHIYKIUS MAarHATHOTO TOJIs1, cuiaAMriepa, cuiia JlopeHia, HHAYKTHBHOCTh
KaTYIIKH, YHEPTHUS DICKTPUUYECKOTO W MArHUTHOTO IIOJICH, MEepUOJa W 4acToTa KojeOaHWil B
Kosie0aTeIbHOM KOHTYpE, 3apsl U CUjia TOKa B MPOIIECCe TAPMOHMYECKUX AJIEKTPOMArHUTHBIX
KosneOaHui, (OKyCHOE pacCTOSTHUE U ONTHYECKas Cuja JIUH3bI, MPU OMUCAHUU MPABUIBHO
TPAKTOBaTh (PM3MUECKUI CMBICT HCIOJB3yEeMBIX BEJIMYWH, UX OOO3HAYCHHS W CIUHHUIIHI,
yKa3plBaTh  (OPMYJIBI, CBS3BIBAIONINE JIAHHYIO (U3HUYECKYI0 BEIWYHHY C JIPYTUMH
BEJIMYMHAMU;

ONKCHIBATh HW3YYCHHBIC KBAHTOBBIC SBJICHHUS W TPOIECCHI, HCIOIB3YS (U3HUCCKHE
BEJIMYHMHBI: CKOPOCTh JJIGKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI W YacTOTa CBETAa, DHEPTHUS U
uMIynbc (OTOHA, TEpPHOJ TMoJlypacrajga, PHEepPrus CBS3M aTOMHBIX SJep, MPH OINUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUN CMBICT HCIIOJIB3YeMbIX BEJIMYMH, MX OOO3HAYEHUS U
CAVHUIIBI, YKa3bIBaTh (OPMYIIBI, CBS3BIBAIOININAE JaHHYI (U3HUYECKYI0 BEIMYUHY C
JIPYTHEMH BEJIMYNHAMU, BEIYHACIISATH 3HaAYCHUE (PU3HUECKON BETMYNHEI;

aHAIM3UPOBATh (PU3UYECKUE TPOILIECCHl W SIBICHUS, HCHONB3Yys (PU3NYECKUE 3aKOHBI U
npuHOMIB: 3akoH Owma, 3aKOHBI IIOCIIECIOBATEIBPHOTO W IMAPAUICIBHOTO COSAMHEHUS
MPOBOJHUKOB, 3akoH Jxoyns—JIeHna, 3aKOoH »JIEKTPOMArHUTHOM HMHAYKUHH, 3aKOH
NPSIMOJTUHEHHOTO PACTIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKCHHsSI CBETA, 3aKOHBI MPEIOMICHUS
cBeTa, ypaBHeHue OiHIITEeNWHa 11 GoToddh(PexTa, 3aKOH COXpaHEHUS DHEPIHH, 3aKOH
COXpaHCHHSI HMMIYJIbCa, 3aKOH COXpPAHEHHUS OAIICKTPUYECKOTO 3apsaa, 3aKOH COXPAHCHUS
MacCOBOT'O YHCJIA, MOCTYNaThl bopa, 3akOH pagroaKTHBHOTO pacmaja, P 3TOM pPa3IndaTh
CJIOBECHYIO (DOPMYIIMPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAXKEHUE U YCIIOBUS (TPaHUIIBL,
00JacTH) MPUMEHUMOCTH;

OTpECNIATh HAMpaBICHUE BEKTOpa WHIYKIWA MAarHUTHOTO TIIOJISI IPOBOJHHUKA C
TOKOM, cuJibl AMriepa u cuibl JIopeHiia;

CTPOUTH U OIUCHIBATh N300pakeHNe, CO3/IaBaeMOE TNIOCKUM 3€pKaJioM, TOHKOH JTMH301;

BBITIOJTHATh DKCIEPUMEHTBI TI0 HCCICAOBAHHMIO (DM3MYCCKHX SBJICHUH W TIPOIECCOB C
UCTIOJIb30BAHUEM  TIPSMBIX, ¥ KOCBEHHBIX H3MEPCHUU: TpU OSTOM (OPMYIHPOBATH
npoOjeMy/3alady W THIOTE3y YYeOHOro OKCIIEpUMEHTa, COOMpaTh  YCTAaHOBKY W3
IPEITIOKEHHOTO 000PYI0BaHUS, IPOBOJANTH OMBIT U (YOPMYITHPOBATH BHIBOJIBI;

OCYIICCTBJIATh TPSMbIC M KOCBEHHBIC H3MEPCHHS (PU3NYCCKUX BEJIMYUH, MPU ITOM
BBIOMpATh ONTUMANBHBIN CIOCOO WM3MEPEHHS U HWCIOJIb30BaTh HM3BECTHBIE METOIbl OICHKU
MOTPEIIHOCTEN U3MEPEHUM;

UCCJICIOBATh 3aBUCUMOCTH (PU3NICCKUX BEIMYUH C MCIIOIH30BAHUEM MPSMBIX U3MEPCHHUIA:
IIPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHUPOBATH PE3yJbTaThl MOTYYCHHOW 3aBUCHMOCTH
¢buznueckux BEIMYMH B BUAE TaOMUIl W TpaduKoB, AeNaTh BBIBOABI IO pe3yJabTaTaM
UCCIICIOBAHUS;

coOmroaTh TpaBwiia 0E30MacHOTO TpyAa IMPU IMPOBEICHUU HCCIACAOBAHMA B pPaMKax
y4eOHOTO DKCIEPUMEHTa, Yy4eOHO-UCCIIECIOBATEIbCKOM M TPOEKTHOW JEeATEIhbHOCTU C
UCIIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB B 1a00PaTOPHOTO 000PYIOBAHUS;

pemiath pacy€THBIC 3aJadyd C SBHO 3aJaHHOW (DU3UYECKOW MOJICNbI0, HUCIOJb3Ys
dbusnyeckre 3aKOHbI W TIPUHIMIIBI, HAa OCHOBE aHajdW3a YCJIOBHS 3aJladyd  BBIOUPATH
($U3NYIECKyI0 MOJIeNb, BBIICTATh (PU3MUECKHE BEIMYUHBI U (POPMYIBI, HEOOXOIUMBIE IS €€
pelICHHsI, IPOBOJAUTD PACUETHI M OIICHUBATh PEAIBHOCTD MOJTYYCHHOTO 3HAYCHUST (DU3HUCCKON
BCJIMYHHBI;

pemiaTh KadyeCTBEHHBIE 3aJlayM: BBICTPAUBATH JIOTUYECKH HEMPOTHBOPEUMBYIO IIETIOUKY
pacCcyXIeHHI ¢ ONOPOil Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UUECKHE SBICHHUS,

UCIIOJIb30BAaTh MPU PEIIeHWH YYeOHBIX 3a/ad COBPEMEHHbIE HWH(OPMAIMOHHBIC
TEXHOJIOTUU Ui TIOUCKa, CTPYKTYPUPOBAHMS, MHTEPIPETAIMN U MpeAcTaBleHusl ydeOHON U
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HaY4YHO-NIONYJISIPHOM MH(pOpMAlMK, MOJIYYEHHOH M3 pa3IU4HbIX HCTOYHHUKOB, KPUTUYECKH
aHAM3UPOBATH NOTyYaeMyto HH(POPMAIIHIO;

OOBSICHITH MPUHIIMITHI ICHCTBUS MAIlIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, Pa3InyaTh
yCIIOBHSI UX 0€30MaCHOTO UCIIOJIb30BAHUS B IOBCEHEBHOM KU3HU;

OPUBOAMTH NPUMEPbl BKIAJAa POCCUHCKUX M 3apyOeKHBIX  Y4YEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHUpPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHI;

UCMOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3MKE B  IOBCEJIHEBHOM  KM3HM IS
oOecrieyeHus1 0€30MacHOCTU MpU OOpalleHnH ¢ NpUuOOpaMu U TEXHUYECKUMHU YCTPONCTBaMH,
JUTSL COXPaHEHUS 370POBbS U COOIOCHHSI HOPM 3KOJIOTHYECKOTO TOBEACHHS B OKPY>KaroIei
cpere;

paboTaTh B IrpyMIe C BBIIOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX pOJIeH, IIIAaHUPOBATH PAdOTY
TPYNIBI, PAIOHATBHO PACIPENeIsITh OOSM3aHHOCTH M IUIAHUPOBATh JICATEIBHOCTh B
HECTaHJAPTHBIX CUTYAIMsIX, aIeKBATHO OICHUBATHh BKJIAJ] KaKIOTOM3 YYACTHUKOB TPYIIIHI B
peleHue paccMaTpuBaeMon IpoOIEMBI.
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TEMATHYECKOE INIAHUPOBAHUE'

10 KJIACC
Ne HanmenoBanue Kommaec OCHOBHBIC BUJIBI ICSTCILHOCTH
n/m pa3/eNoB u TeM TBOYACOB [IporpamMMHOe conepkaHue 00yJarOIIIXCs

y4eOHOro0 MpeiMeTa

Pa311e.11 1. ®uszukan ME€TOAbI HAYYHOI'O IIO3HAHUS

1. duznka u 2 ®uzuka — Hayka o N3ydyenne HayqHbIX (AMIOUPHUUECKHUX
1 METO/Ibl HAYYHOTO npupone. Hayunele MeTobI UTEOPETUYECKUX) METOIOB IO3HAHUS
MO3HAHUS ITO3HAHUS OKPY’KAOLIETO OKPY’KaIOIIETO MUpAa.

MHpA. OO6cyx1eHne TpaHuI]
Pounb 3kcniepuMeHTa ¥ TEOpUH IPUMEHUMOCTU(PUZNIECKIX 3aKOHOB U
B IIPOIIECCE MTO3HAHUS TEOpUH.

MIPUPOJIBL. DKCIIEPUMEHT B PaGora B rpymmne no noaroToBke

(dhusuke. KOPOTKHUX COOOIIEHHI O pOu U
MonenupoBanue GU3HUECKUX MecTeU3UKU B HAyKE U B
SIBJICHUHM U IIPOLIECCOB. NIPaKTUYECKOU IEATEIIbHOCTH JIIOJICH.

Hayunble runoressl. @uznyeckue JleMOHCTpaIus aHaJIOrOBBIX U

3aKOHBI UTEOpUU. I paHuIIBI U(PPOBBIX U3MEPUTETBHBIX TPUOOPOB,

IPUMEHUMOCTU(PUZNIECKIX KOMIIBIOTEPHBIX JTATUYUKOB.

3aKOHOB. [[pyHIMIT COOTBETCTBHS. OcBoeHre OCHOBHBIX TPUEMOB
Ponw u mecto Qpusuku paboTsic udpoBoit TabopaTopueit mo
B OopMHpOBaHUU ¢usnke

COBPEMEHHONHAYYHOU KapTHUHBI

MUDpa,
B [IPAaKTHYECKOM JIESITENBHOCTH JIFOJIEH

Wroro no paszneny 2
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Pa3zaea 2. MexaHuka

2.

Kunematuka

MexaHnuyecKkoe JBHKECHHE.
OTHOCUTETBLHOCTH MEXAHHUYECKOTO
nBrokennsa. CucreMa oTcyéTa.

Tpaexropus.

Ilepemenienne, CKOpOCTh
(cpenHsisi CKOPOCTh, MTHOBEHHAS
CKOPOCTh) UYCKOPEHHUE
MaTepualbHOI TOYKH, UX TPOCKIIUU
Ha OCH CHCTEMBI

KoopauHat. CioxXeHue
nepeMeNICHUN U CII0KEHUE
CKOPOCTEU.

PaBHOMEpHOE 1
PaBHOYCKOPEHHOEPSIMOJINHENHOE
JBUYKEHHE.

I'paduku 3aBUCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHHS,
NyTH U NIEPEMEIICHUSI MaTEPUATbHOM
TOUYKHUOT BPEMEHHU.

CBo0OosiHOE nafieHHE.
YckopeHnecBoOOTHOTO TTaACHUS.

KpuBonuHueiiHoe nBUKEHHE.
JIBMKE€HNE MaTEpUAIBHONW TOYKH I10
OKPY>KHOCTH C TIOCTOSTHHOM 110
MOJIYJIIO CKOPOCTBIO. YTIIOBAst

CKOPOCTb, IMHEWHASI CKOPOCTb.
[Tepuoxa u yactoTa oOpareHus.

[lentpocTpemuTenpbHoE
yckopeHue. TexHuueckrue ycTpoucTna
u

[IpoBeneHue 3KkcrepuMeHTa:
M3y4YE€HUEHEPAaBHOMEPHOTO JIBHXKCHUS C
LEJIBI0 ONTPEJETIEHNUS] MTHOBEHHOMN
CKOPOCTH; UCCJIEJOBAHUE COOTHOUIEHUS
MEXIY MMYTAMH, IPOHJECHHBIMU TEIOM

3a MOCJe10BaTeIbHbIC
PaBHBICTIPOMEKYTKH BPEMEHU
IIPU paBHOYCKOPEHHOM
JBIKCHUH

C HA4YaJIbHOU CKOPOCTBIO, PABHOMN
HYJIIO;U3yUY€HUE JIB)KCHUS IIapUKa B
BA3KOW KUJKOCTU; U3YUYCHHE IBKEHUS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO.

OObsicHEHHE OCHOBHBIX
MPUHIUIIOBICHCTBUS TEXHUUYECKUX
YCTPOUCTB,TAKUX KaK: CIIUJIOMETD,
IEMHbIE U PeMEHHBIC Tepeiaun
JBUKEHHUS; U YCIIOBUM UX
0€30MacHOr0 HUCIIOJIb30BAHUS B
MTOBCEHEBHOM

KU3HHU.

Pemienune pacu€tHbIxX 3a51a4 €
SIBHO3aJIaHHON (hU3NYeCKOn

MOJIETIBIO
C UCIOJIb30BaHMEM OCHOBHBIX
(bopMyITKHHEMATHKH.
[TocTpoenue u aHaJN3
rpauKoB 3aBUCUMOCTEN
KAHEMATHYECKUX  BEJIMYUH  OT
BpPEMEHU

AJIs1 paBHOMCPHOI'O
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MPaKTUYECKOE IPUMEHEHUE!
CIUJOMETP, ABUKEHUE CHAPSIOB,
LIEMHbIE U PeMEHHBIE TIepeaaun

1 paBHOYCKOPEHHOTO
MPSMOJIMHEHHOT O IBH)KCHHSL.

PacrioznaBanue GpuznuecKux
SIBJICHUWUB Y4€OHBIX OMBITAX U
OKPYKAroIIeH KU3HU: paBHOMEPHOE 1

PaBHOYCKOPEHHOE
IPSIMOJIUHEHHOE JIBHIKEHUE,
CBOOOTHOC MaJICHUE TSI, IBHKCHHUE T10
OKPYXHOCTH.

Omnmcanre MEXaHUYECKOTO
JBIDKEHHS C MCIIOJIb30BaHUEM
(U3HYECKUX BEIWMYHUH: KOOPINHATA,
yTh, IEPEMEIIICHHE, CKOPOCTb,
yckopenue. Pabora B rpymmax npu
TUTAaHUPOBAHUH,IIPOBEICHUN U
WHTEPIIPETAIINN PE3yIbTAaTOB OIBITOB U
aHaJM3€e JIOTOJIHUTEIIbHBIX HICTOYHUKOB

uH(bOpMAIIUU IO TEMe
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JlnHamuka

[IpuHUIKTT OTHOCUTEIBHOCTH
lNasmnes. [lepssiii 3akoH HproToHA.
NHepunanbHbIe CUCTEMBI OTCUETA.
Macca tena. Cuna. Ilpuniun
cylepno3unuu cui. Bropoit 3akoH

HeroTona 1 MaTepuanbHOM TOYKH.

Tperunit 3akoH HproToHa

JUTSl MATEPUATIBHBIX TOYEK.
3aKOH BCEMHUPHOTO TATOTECHHUS.
Cuna TsKecTH.

IlepBast kocMuueckas

CKOPOCTb.

CpaBHeHme macc
B3aMMO/ICCTBYIOIIUXTE.

N3ydenne 3aBUCUMOCTH CUIIBI
YIPYTOCTH OT ehopMaIiiu; CpaBHEHUE
CHWJI TPEHHUSI IOKOSI, KAUEHHUSI U

CKOJIbXKEHUS.

OO0bsicHEHHE HEBECOMOCTH.
[IpoBeneHue skciepruMeHTa:
HCCIIeIOBAaHUE 3aBUCUMOCTH CHJI
YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE

U pEe3UHOBOM o0pa3slie, OT UX
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Cuna ynpyrocTtu. 3aKoH
I'yka.Bec tena.

Tpenue. Buasl Tpenus
(TIOKO0$1,CKOIBKEHUS, KAUCHU ).

Cuna tpenusi. Cyxoe TpeHue.

Cuia TpeHUs CKOJIbXEHUS U
cunatpenus nokos. Koaddurment
Tpenusi. Cuiia CONpOTUBIICHUS TpU
JIBUKCHUH TeJla B )KHJIKOCTH WITH
rase.

[ToctynarensHOE U
BpallaTeIbHOCIBIKEHUE
a0COJIIOTHO TBEPJIOTO TETA.

MoOMEHT cujibl OTHOCUTEIBHO
ocu BpameHus. Ilnedo  cubl
VYcnoBusipaBHOBECHS TBEPJIOTO TEIIA.

TexHuueckne ycTponcTsa
UIPAKTUYECKOE IPUMEHEHUE:!
NOJIUINITHUKY, ABHKEHHE
HCKYCCTBEHHBIX CITyTHUKOB

nedopMaluy; u3ydeHue
JBUKEHUS OpyCKa MO0 HaKJIIOHHOU
MJIOCKOCTH; UCCIIEIOBAHUE YCIIOBUM
paBHOBECUSITBEPAOIO Tea,

UMEIOIIETO OCh BpaICHUSI.

OObsicHeHrE 0COOEHHOCTEM
PaBHOMEPHOT'O U PABHOYCKOPEHHOT'O
IPSIMOJTUHEIHOTO JIBUXKEHUS,
CBOOOJIHOTO TIAJICHUS T, IBUKEHUSTIO
OKPY>KHOCTU Ha OCHOBE 3aKOHOB
HreroToHa, 3aK0Ha BCEMUPHOTO
TATOTEHUSI.

OO0BsicHeHHE OCHOBHBIX
MPUHIIUIIOB/ICHCTBUS MOANIUITHUKOB U
179

MPAKTUYECKOTO MPUMEHEHUS.

OO0BscHEHNE IBIKEHUS
UCKYCCTBEHHBIXCITYTHUKOB.

Pemienune pacu€tHpIxX 3a51a4 ¢
SIBHO3aJIaHHON (hU3NYeCKOn
MOJIEJIbIO

C HCMOJIb30BaHUEM OCHOBHBIX
3aKOHOBU (DOPMYIT TUHAMUKHU.

PacnoznaBanue ¢puznueckux
SIBJICHUWB YIEOHBIX OTBITAX U
OKpY’KaroIen

YKU3HU: MHEPIIHS, B3aUMOJICHCTBHE TETl.

Ananus GpU3NYECKUX MPOIECCOB U

SIBJICHUH C UCTIOJIB30BaHUEM 3aKOHOB
UTIPUHIIUAIIOB: 3aKOH BCEMUPHOTO
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Tarorenus, I, II wu III 3akoHBI
Hprotona, npuHIUN CyNeprno3suuuu Cuil,
MPUHIMITPABHONPABHOCTH UHEPIUATIBHBIX

CHCTEM OTCUETA

3aKOHBI
COXpaHCHHUsI BMEXaHUKE

HNmnynbc MaTepuaibHOM TOUKHU
(Tema), cucTeMbl MaTepUaIbHBIX
To4yeK. IMIynbC CUIIbI U1 H3MEHEHUE
MMITyJIbCa TeIa. 3aKOH COXPAHCHUS
UMITyJIbCca. PEaKTUBHOE JBUYKEHUE.
PaGora cuibl. MOIIHOCTD CHUJTBI.

Kunernueckas sneprus
MaTepualibHOM TOYKH. Teopema
00 U3BMEHEHUU KHHETUYECKON
SHEPIUU.

[TorenmanbHas sHEpruUs.
[TorennumanbHas 3HEPTUS YIIPYTO
ne(OpMUPOBAHHON MIPYKUHBI.

[TorennmanbHas sHEprus
Tesa BOJIU3U MOBEPXHOCTH 3eMIITH.
[TorennmaneHbie U
HEMOTEHUUAJIbHBIE CUJTbI. CBS3b
paboTHI HETTOTEHIIUAIBHBIX CHJIC
W3MEHEHUEM MEXAHUYECKOU
SHEPrUU CUCTEMBI TeJl. 3aKOH
COXpAHEHUSI MEXaHUYECKOM
SHEPIUH.

Ypyrue u Heynpyrue

[IpoBeneHue s3KcriepuMeHTa:
U3Yy4EeHHEa0COIIOTHO HEYIIPYTOTO yapa

C TIOMOIIIBIO IBYX OJAMHAKOBBIX
HUTSHBIX MasITHUKOB; UCCIICIOBAHUE
CBSI3M pabOTHI CHIIBI C U3MEHEHUEM
MEXaHUYECKOU SHEPTUU Tesa

Ha IpUMEPE PACTKECHUS

PE3UHOBOTOXKIYTA.
Orenka a0COJIFOTHBIX 51
OTHOCHUTEIbHBIX MOTPEITHOCTEH

U3MepeHul PU3NYECKUXBEITNYHH.
Pemenue pacuérHbix 3a1a4 ¢
SIBHO33/IaHHOM (pU3HYECKON
MOJIEJIBIO
C UCIIOJIb30BAaHUEM OCHOBHBIX
3aKOHOBH (POPMYJ TUHAMMKH U 3aKOHOB
COXpaHEHUS.
Pemenne kauecTBEHHBIX 3a/1a4
C OIIOPOM HA U3yUYEHHBIE B pa3zeie
«MexaHuKay 3aKOHBI,
3aKOHOMEPHOCTUHU (PU3UUECKUE SIBICHHUS.
Onucanue MEXaHUYECKOTO ABUKECHUS
C MCIIOJIb30BaHUEM (DU3HUECKUX BEIUYHH:
UMITYJIbC T€JIa, KWHETUYECKas SJHEPTusl,
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CTOJIKHOBEHHUS.
TexHudeckne ycTpoucTsa

U IIPAKTHYCCKOC ITPUMCHCHUC!

BOJIOMET, KOTIEP, MPY>KUHHBIN
MHACTOJIET, IBUKEHUE PAKET

MOTEHIIMATIbHAS SHEPT U,
MexaHuuyeckaspaboTa, MexaHu4YecKast
MOIITHOCTb.

AHanu3 GU3NYECKUX MPOIIECCOB
U SBJIEHUN C UCIIOJIb30BAHUEM 3aKOHA

COXpaHEHMsI MEXaHUYECKOM
SHEPTHH,3aKOHA COXPAHEHUS
HMMITYJIbCA.

OO0BsicHeHHE OCHOBHBIX MPUHIIUIIOB
JEHUCTBHS M TIPAKTUYECKOTO MPUMECHEHUS
TEXHUYECKHUX YCTPOUCTB,TAKHX KaK:
BOJIOMET, KOTIEP,

NPY)KAHHBIN TTUCTOJIET.

OOBsicCHEHHE  JIBIDKCHHS pakeT ¢
OTMIOpONl Ha  HW3Yy4YeHHbIE  (PU3MUYECKHE
BEITMYUHBI N3aKOHBI MEXaHUKH.

Hcnonp3oBaHue npu NoJAroTOBKE
COOOIIEHUH 0 MPUMEHEHUHN 3aKOHOB
MEXaHUKH COBPEMEHHBIX
UH()OPMAITMOHHBIX TEXHOJIOTHUH TS
MOMCKA, CTPYKTYPHUPOBAHUS,
WHTEPIPETAIUU U TIPEJACTaBICHUS
uH(}OpMaIU, KPUTUUECKUN aHATN3
nojay4yaemMoi napopmanun
[IpoBeneHne KOCBEHHBIX U3MEPEHUH,
UCCJIe0BaHUMN 3aBUCUMOCTEN
(du3HUECKUX BEIIMYUH, IPOBEPKA

MPEAJIOKEHHBIX TUIIOTE3

Hroro no pazgeny

18
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Pasznen 3. MosiekyasipHasi pu3nKa ¥ TEPMOTUHAMHUKA

3.

OCHOBBI
MOJIEKYJISIPHO-

KUHETUYECKOH
TEOpUHU

9

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH U
UX OTBITHOE 00OCHOBAHHE.
BbpoyHOBCKOE nBUXKEHUE.

Huddys3usa. Xapakrep ABUKEHUS
Y B3aUMOJICMICTBUS YacCTHUI[ BEIIECTBA.
Mopenu cTpoeHus razos,

KHUJKOCTEN U TBEPIBIX TET U
00BSCHEHUE CBOMCTB BEIIECTBA

Ha OCHOBE 3THUX Mojenen. Macca
upa3Mmepsl Moiiekyi. KonnuectBo
BemiecTBa. [loctosHHas ABorapo.
TemnoBoe paBHOBECHE.

Temneparypa u eé€
n3mepenue.lllkana remneparyp
enscus. Moaens uaeanbHOrO
rasa.

OcHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KUHETUYECKON
TEOPHUH UJICATIBHOTO ra3a.

AOGcomoTHas TeMIeparypa Kak
MepacpeIHEN KUHETUYECKON SHEPrUun
TEIJIOBOTO JIBMYKEHUS YaCTHI] Ta3a.

[Ixana Temneparyp
KenpBuna.l'a30BbIe 3aKOHBI.
YpaBuenue MennaeneeBa—
Knaneripona.

3axoH JlanproHa. M3onpouecchl

[IpoBenenue
AKCIIEPUMEHTA: OTIPEICIICHHE
Macchl BO3yXa

B KJIACCHOM KOMHATE Ha OCHOBE
n3MepeHuit 00bEMa KOMHATBI, JaBICHHUSIN
TEMIEpaTyphl BO3IyXa B HEH;
UCCJIEIOBAaHUE 3aBUCUMOCTH MEXY
rapamMeTpaMu COCTOSTHUS Pa3peKCHHOTO
rasa.

Onenka a0COTIOTHBIX u
OTHOCHUTEJIBHBIX MOTPEIIHOCTEN
U3MepeHni (U3HIECKUXBEITNIHH.

OObsicHEeHHE OCHOBHBIX IIPUHIIUIIOB
NeiicTBUl TepMOMeTpa U GapoMeTpa u
YCJIOBHM X 0€30MacHOTO
UCTIOJIb30BAHUS B ITIOBCETHEBHOM

KU3HU.

PacnioznaBanue ¢puznueckux
SIBJICHUWB Y4€OHBIX OTBITAX H
OKpYyXaromiei xxu3Hu: nuddysus,
OpOYHOBCKOE JIBIKCHHE.

Onucanue TEmIOBbIX
SIBJICHUH C UCITOJIb30BAaHUEM
du3nuecKkux

BEJIMYMH: JTaBJIICHHE Ta3a,
TEeMIIEpaTypa,cpeHs sl KHHeTHYCCKast
SHEPTHUS Xa0TUYECKOTO JIBHKCHUS
MOJIEKY,

CpeHEeKBaApaTUIHAS CKOPOCTh
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B UJICAJIbHOM Tas3e C
MTOCTOSTHHBIMKOJINYECTBOM
BEILECTBA.

I'pacduueckoe npencrapieHne
M30IIPOLECCOB: U30TEPMA, H30X0Pa,
nzobapa.

TexHu4YecKkne yCcTporuCTBa
Y IPaKTUYECKOE NMPUMEHEHUE:
TEPMOMETP, OapoMETp

MOJIEKYII.

AHanu3 pu3NUecKuX IpoLEeccoB
WSBJICHUH ¢ ucnojib3oBaHueM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpeIHEN
KMHETUYECKON YJHEPTUH TEIIIOBOTO
JIBUKEHUS] MOJIEKYJI C aOCOIIOTHOM
TEMIIEPATYPOU.

Pemenune pacuérHbix 3a1a4 ¢
SIBHO3aJIaHHOM (hU3UYECKON
MOJIEJIbIO

C HCTOJIb30BaHUEM OCHOBHBIX

nosoxxenuit MKT, 3aKk0HOB U
bOpMYIMONCKYISAPHOU (PUZHKH.

PaGora B rpynmax npu
TJTAHUPOBAHUH,IPOBEACHUH U
WHTEPIIPETAIUN PE3YJIbTATOB OIBITOB U
aHaJIM3€ JIOMOJIHUTEJIbHBIX UCTOUHUKOB

uH(bOpMAIIUU IO TEMe

OCHOBEI
TEPMOJMHAMUKHU

10

TepMmoanHamuueckass CUCTEMA.
BuyTpenuss sneprus
TEPMOJIMHAMUYECKON CUCTEMBI U
CII0CcOOBI €€ H3MEHEHHS.

KonunaectBo Temnots u pabora.

BayTtpennsst sneprus
OJIHOATOMHOTOMJIcaJIbHOTO Ta3a. Buibl
TEIUIONEPEIauu: TEIIONPOBOJHOCTb,
KOHBEKUUS, U3ITy4eHUE. Y IeJIbHas

TEIMI0EMKOCTh BEIICCTBA.

IIpoBenenue SKCIIEPUMEHTA:
U3MEpPEHHUE  YNIEeNbHOM  TEIIOEMKOCTH
BEIIECTBA.

Ornenka a0COJIIOTHBIX u
OTHOCHUTEIBHBIX MOTPEUTHOCTEMN
U3MEpPEeHUI PU3NUYECKUXBEIUYHNH.

N3yuenue mojienen napoBoun
TypOUHBI,ABUTATENS] BHYTPEHHETO
CropaHus, peaKTUBHOTO ABUTATES.

OO0BsicHeHHE IPUHIIUIIOB JEHCTBUS U

yCIIOBUI 0€3011aCHOTO HCTIOIh30BaAHUS
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KomnuectBo
TETUTOTBHITIPU
Teruionepeaaye.

[TousaTue 00 agnadbatHOM
npouecce.llepBblii 3aK0H
TEPMOIMHAMUKHU.

[IpumeHneHue nepBoro 3akoHa
TEPMOIUHAMUKH K U30TIPOIIECCaM.
I'pacdmuueckas natepnperanus
paboTHI Tasa.

BTopoii 3ak0H TEpMOIMHAMUKH.

Heob6patumocts
MPOIIECCOBB MIPUPO/IE.

TerioBble MaIIMHBI.
[TpuHIUTIBIIEHCTBYS TEMIOBBIX
MaIIIHH.

ITpeobpazoBanus
SHEPIUUB TEIIOBBIX
MallIHax.

Koaddunuent noneznoro
JNIEUCTBUATEIIIOBON MAIlIUHEI.

[uxn Kapno u ero
KO3 (P PUIIMEHTIIOIE3HOTO IEHCTBUS.

DKOJOTUYECKUE
MPOOJIEMBITEIUIOIHEPTETUKH.

TexHuYecKne yCcTponucTBa
UIIPAKTHYECKOE TPUMEHEHHE:

JIBUTATEIb BHYTPEHHETO
CrOpaHus,0bITOBOM XOJIOIUIBHUK,

KOHJUIIUOHEP

B OBCETHEBHOM JKU3HA
JIBUTATEJS] BHYTPEHHETO CrOpaHMs,
OBITOBOTO XOJIOAUJIbHUKA,
KOHJULIKOHEPA.

Onucanre  CBOWCTB Tel W
TEIJIOBBIXSIBJIEHUH C UCIIOJIb30BAHUEM

($u3MUECKUX BEIMYMH: J1aBJICHUE
rasa,TeMIeparypa, KOJIM4eCTBO
TEIJIOTHI, BHYTPEHHSA SHEPrus, paboTa
rasa.

Pemenue pacuérHbix 3a1a4 ¢
SIBHO3aJIaHHOMN (hU3UYECKON
MOJIEJIbIO

C HCTOJIb30BAaHUEM OCHOBHBIX
3aKOHOBH (HhOPMYIT MOJIEKYIISIPHOM
bU3UKY U TEPMOAMHAMUKH.

Pemienne kauecTBEHHBIX 3a/1a4

C ONOpPOY HA U3YUYEHHBIE B pa3ieie

«MonekynspHas
¢du3nKa UTEPMOTUHAMUKAY
3aKOHBI,

3aKOHOMEPHOCTH U
(du3znyecKresBICHU.

Pab6ora B rpynmax npu
aHaJIU3€I0MOIHUTEIbHBIX
WMCTOYHHKOB MH(POPMAIIIH TIO
TeMe
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Arperarssie
COCTOSIHMS
BeniectBa.da3oBbie

NIEPEXO/IbI

[TapooOpazoBanue u

KoHAeHcauus. Mcnnapenue u KureHue.

AOcoJroTHas: 1 OTHOCHUTEIIbHAS
BJIAXKHOCTH BO3/1yXxa. HachIieHHbIN
nap. Y aeibHas TEIoTa
napooOpa3oBaHus. 3aBUCUMOCTh

TeMrepaTypbl KHIICHHUS OT
nasiieHus. TBEpmoe Telo.

Kpucrannuyeckue u amopdHsie Tena.

AHM30TPONHUS CBOMCTB KPUCTAILIIOB.
Kunkue

KPHUCTAJUIBL.
CoBpeMeHHbIEMATEPUAIIBI.
IInaBnenue n

KpHUCTa/UIM3aus. Y AeabHast
terotaruiapieHus. CyOaumanus.

YpaBHEHHE TEILUIOBOTO
Oananca.TexHHUYECKHE
YCTPOKCTBA U PAKTUYECKOE
MIPUMEHEHUE: TUTPOMETP U
MICUXPOMETP,

KaJOpUMETD,
TEXHOJIOTUH MOJTy4YEeHUS
COBPEMEHHBIX MAaTEPHUAJIOB,
B TOM YHCIie
HaHOMATEPHUAJIOB,

1 HAHOTEXHOJIOTUH

IIpoBenenue JKCIIEPUMEHTA!
W3MEPEHUE OTHOCUTEIIBHOM  BIIAXKHOCTH
BO3/yXa.

Onenka a0COJIFOTHBIX "
OTHOCHUTEIIBHBIX IOTPEIHOCTEN

U3MepeHul GU3NYECKUXBEITUYHH.

N3yuenune cBOMCTB
HAaCHIIIIEHHBIXITAPOB, CIIOCOOOB
M3MEpPEHUs BIAXKHOCTU

Hab6nronenue kurenus npu

MOHUKEHHOM JIaBJICHHH,
HarpeBaHMsIH IJIABJICHUS
KPUCTAJUIMYECKOTO BEIIECTBA.

OObsicCHeHHE IPUHITUTIOB ICUCTBHUS
1 ycIIOBUH 0€3011aCHOT0 UCIIOJIb30BaHUS
B MTOBCE/IHEBHOW KU3HU TUTPOMETPA,
IICUXPOMETPA, KaJOPUMETpA.

N3y4yeHune TeXHOJIOTUI OTYYEHHUS
COBPEMEHHBIX MaTEpHUAJIOB, B TOM YHUCIIE
HAaHOMaTEpPHaJOB.

Pemienune pacu€tHbIxX 3a51a4 €
SIBHO3aJIaHHON (hU3NYeCKOn
MOJIETIBIO

C UCIIOJIb30BaHUEM
yPaBHEHUATEIJIOBOTO OaaHca.

Pemenue kauecTBeHHBIX 3a/1a4

C OIIOPOH HA U3yUYEHHBIE 3aKOHBI,

3aKOHOMEPHOCTHU U
(bu3znyecKuesBICHUS 110 TEME.
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PacnioznaBanue puznueckux
SIBJICHUIB Y4€OHBIX ONBITAX U
OKpY’Karollel Ku3Hu: aegopmanus
TBEPABIX TE€JI, HATPEBAHUE U
OXJIaXKJIEHUE TeJl, U3SMEHEHUE
arperaTHbIX COCTOSSHUN

BEIIECTBA U OOBSACHEHHE UX Ha
OCHOBE3aKOHOB U (hopmyn
MOJIEKYJISIPHOU (PU3UKH.

Hcnonb3oBanue
UH(POPMALIMOHHBIXTEXHOJIOT U JIIs
MOMCKa,

CTPYKTYPUPOBAHUS, UHTEPIIPETALNN U
npecTaBieHust UHQOpMaLuu IpU
MOJATOTOBKE COOOUIEHUI O MPUMEHEHUHU
3aKOHOB MOJIEKYJIIPHOM (PU3UKH U
TEPMOJUHAMUKH B TEXHUKE

Y TEXHOJIOTUSAX

Wroro no pazneny 24
Pa3znen 4. DuiekTpoauHamuka
4. DJeKTpocTaTuKa 10 DnexTpu3auus Tell. [IpoBenenue AKCIIEpUMEHTA:
Onektpuueckuiizapsan. Jlsa suna U3MEpPEHUE JIEKTPOEMKOCTH
AIIEKTPUUECKUX 3apPSI0B. KOHJIEHCaTopa.
[TpoBonHUKH, Omnenka a0COIFOTHBIX U
TVDJICKTPUKH U TIOJTYTTPOBOJAHUKH. | OTHOCHUTEIIBHBIX TIOTPEITHOCTEH

3aKOH COXpaHEHMsI ANEKTPUUECKOIO
3apsja.
B3aumoperictBue 3apsiioB. 3aKOH
Kynona. Toueunslit
ANEKTPUYECKUN3apA . DIEKTPUIECKOE

U3MEpEeHN (PU3NIECKIXBETUUNH.
N3ydeHne npuHIUIIOB
JNEHUCTBUADIIEKTPOCKOIIA,
EKTPOMETPA,
KOHJIEHCATOpA.
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ITOJIC.

N3yuenune npuHIUNOB AEUCTBUS
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Hanpsxénnocts
anekTpudeckoronoins. [punnun
CYNEPIIO3ULUHU ANEKTPUUECKUX
noJier. JINHUKM HanpsKEHHOCTH
BJIEKTPUYECKOTOITOJIS.

Pa6ota cun
3IEKTPOCTATUYECKOTOTIOJIS.
[Torenmman. PazHocthb
noreHuanoB. [[poBogHUKH 1
TUAJIEKTPUKHU B

3IEKTPOCTATUYECKOM ITOJIE.

JlnpnexTpudeckas IpOHUIAEMOCTb.

DnektpoéMkocTb. KonaeHcarop.
DNEKTPOEMKOCTD
IIJIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO
KOHJAeHcaTopa. TexHuueckue
YCTPOICTBA U MPAKTUUECKOE
MIPUMEHEHHE:3JIEKTPOCKOTI,
NIEKTPOMETP,
NIEKTpOCTaTHYECKAs
3aIlUTa, 3a3€MIICHHE
ANEKTPONprOOPOB,KOH IEHCATOP,
KOIMPOBAJIbHBIMAIIIIAPAT,
CTPYWHBIN IIPUHTED

Y yCIIOBUI 0€301acHOro
MIPUMEHEHHUSIB TPAKTUUECKON JKU3HU,

KOITUPOBAJILHOTO arlapara,
CTpYHHOTOIIPUHTEPA.

PaccmoTpenne puznuecknx
OCHOBAaHUUAIEKTPOCTATUYECKOM 3aIIUTHI
U 3a3€MJICHUS DIIEKTPONIPHOOPOB.

Pemenune pacuérHbix 3a1a4 ¢
SIBHO3aJIaHHOM (hU3UYECKON
MOJIETIBIO

C HCIIOJIb30BaHUEM OCHOBHBIX
3aKOHOBU (DOPMYIT SJIEKTPOCTATUKH.

Pemenne kauecTBEHHBIX 3a/1a4

C OMOpOil Ha U3YUYCHHBIE
3aKOHBI,3aKOHOMEPHOCTH 1
bu3nYecKue IBICHUS
AIEKTPOCTATUKH.

PacnioznaBanue ¢puznueckux
SIBJICHUWB Y4€OHBIX OTBITAX U
OKpY’KaromIeH )KM3HU: SJIEKTpU3ALUS
TE,

B3aMMO/ICHCTBHE 3apsI0B U
00BSCHEHUENX Ha OCHOBE 3aKOHOB U
dopmyn

AIEKTPOCTATUKH.

Ornucannie N3y4eHHBIX CBOWCTB
BEILECTBA U AJIEKTPUUECKUX SIBJICHUIC
UCTIOJIb30BaHUEM (PU3UUYECKUX
BEJIUYUH: AJICKTPUUCCKUM 3apsi],

HaMPSHKEHHOCTD JICKTPUIECKOTO OIS,
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MOTEHIHUAJI, PA3HOCTh
MOTEHIUAIIOB, IEKTPOEMKOCTb.

Ananu3 pu3nYecKuX NporeccoB
USIBJIICHUH C UCIIOJIb30BAaHUEM
(pU3MYECKUX 3aKOHOB: 3aKOHA

COXpaHEHHs AEKTPUIECKOTO
3apsiaa,3akoHa Kynona.

PaGora B rpynmnax npu ananuse
JIOTIOJTHUTEIbHBIX UCTOYHUKOB
UH(POPMAIUU U TOJTOTOBKE COOOIIEHUIO
HPOSIBJICHUU 3aKOHOB 3JIEKTPOCTATUKUB
OKpYXarouei kM3HU U NPUMEHEHUN

UX B TEXHUKE

ITocTostHHBIN

ANEKTPUYECKUM
TOK. TOKH B
pa3IMYHBIX cpeaax

12

DIJIEKTPUYECKUH TOK. Y CIOBUSA
CYILECTBOBAHUS AJIEKTPUUYECKOTO

Toka. Mcrounukm Toka. Cuiia Toka.

[TocTOSIHHBIN TOK.

Hanpsxenne.

3akoH OMa Jyis yyacTka 1enu.
DIEKTPUYECKOE CONTPOTUBIICHHE.
VY nenbHOE CONpPOTUBIIEHNE
BeulecTBa. [locinenoBarenbHoe,
napauielbHOEe, CMEUIaHHOE
COEIMHEHUE TTPOBOIHUKOB.

PaGora snekTpruyeckoro Toka.

3akon [Jxoyns—Jlenua.
MONIIHOCTBAIEKTPUUECKOTO TOKA.

[IpoBeneHune skcnepuMeHTa:

U3Y4YEHUE CMEIIAHHOTO COCTMHECHHUS
pesucropoB; usmepenue IJIC ncrounnka
TOKa U EFTOBHYTPEHHETO CONPOTUBIICHHUS;
HAOJIIOJICHUE DJICKTPOJIH3a.

Ouenka a0COTIOTHBIX U
OTHOCHUTEIbHBIX MOTPEUTHOCTEN
U3MEpEeHUI PU3NUECKUXBEIUYHNH.

OOBsicHeHHE TPUHIIUTIOB JEHCTBHS
UyCIIOBUI 6€30MacCHOTO TPUMEHECHHUS
amIiepMeTrpa, BOJIbTMETpPa, peocTaTa,
HMCTOYHHKOB TOKA,

ANEKTPOHATPEBATEIBHBIX U

ANEKTPOOCBETUTEILHBIX PUOOPOB,
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DNEKTPOABIKYIIAs CUjia
Y BHYTPEHHEE CONPOTUBIICHHE
UCTOYHMKA TOKa. 3akoH Oma
JUIS1 TIOJTHOM (3aMKHYTOM)

BJIEKTPUYECKON LIETIH.
KopoTkoe3zambikaHue.

DNEeKTpOHHAs MPOBOANMOCTh
TBEPABIX METAJIOB. 3aBUCUMOCTh
COIPOTHBIICHUS METAJIIOB

OT TEMIIEPaTypBI.

CBepXnpoBOAMMOCTb.

DIIEKTPUYECKUI TOK B
BakyyMe. CBOMCTBA 31E€KTPOHHBIX
ITyYKOB.

[TonynpoBognuku. CoOcTBeHHAs
UIIPUMECHAs IPOBOIUMOCTD
MoJTynpoBoIHUKOB. CBOMCTBA

p—n-nepexona.

[TonynpoBoAHUKOBBIE TPUOOPHI.

DIEKTpUUYECKUI TOK B PaCTBOPAX
upacIiuiaBax 3JeKTPOIUTOB.

DIIEKTpONUTHYECKAS
JTUCCOLMALS. DIEKTPOJIN3.

DNEeKTpUYECKUl TOK B
ra3zax.CamMocTOsATENbHbIN U
HECAMOCTOSTEIIbHBIN pa3psil.
Monnus. [1na3zma.

TexHuueckue yCTpoucTBa U

TEPMOMETpPA COPOTUBIICHHS,
BAKYYMHOTI'O IN0J1a, TEPMUCTOPOB U
($hOTOpPE3UCTOPOB, MOTYIPOBOTHUKOBBIX
JINOJIOB, TaJIbBAaHUKH.

Pemenune pacuérHbix 3a1a4 ¢
SIBHO3aJIaHHON (hU3NYECKOU
MOJEJIBIO

C UCITOJIL30BAHUEM OCHOBHBIX
3aKOHOBU (hopMyit TeMbl «IloCTOSTHHBIM

BJIEKTPUYECKHUI TOKY.

Pacnio3naBanme pu3nueckux
SIBJICHUWB YUCOHBIX OIMBITAX U
OKpY Karolen

YKU3HU: JIEKTpUIECKAs
MPOBOJIMMOCTb,TEIIIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JSHCTBHS TOKA.

AHanu3 3JIEKTPUUYECKUX SBJICHUHN U
MIPOLIECCOB B IEMSIX MOCTOSHHOT'O TOKAC
HCITOJIb30BAaHUEM 3aKOHOB: 3aK0oH OMa,
3aKOHOMEPHOCTH MOCJIEI0BATEIBHOTO U
MAPAIUICIIbLHOTOCOEIMHECHUS
MPOBOJHUKOB, 3aKOH

Hxoyns-JIenua.

Ornucannie U3y4eHHBIX CBOWCTB
BEILIECTB U IEKTPUUECKUX SBICHUIC
UCIIOJIb30BaHNEM (DHU3UUYECKUX

BEJINYMH: JJICKTPUYECKUM 3apsi]l, CUjia

TOKQ, 3JIEKTPUYECKOE
HaIpsHKEHUE, IIEKTPUIECKOE
CONPOTHUBJICHHUE,
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MPaKTUYECKOE IPUMEHEHUE:!
aMIepMeTp, BOJIbTMETP, peOCTar,
UCTOYHUKH TOKa,
3JIEKTpOHArpeBaTeIbHbIe
MPUOOPHI,AIEKTPOOCBETUTEIbHBIE
npudOpsl, TEPMOMETP
COIIPOTHUBIICHUS, BaKYYMHBIH MO,
TEPMHUCTOPBI U GOTOPEZUCTOPHI,
MOJIYIIPOBOAHUKOBBIN U0/,
rajJbBaHUKa

paszHocTh noteHnuanos, AC,
paboTaTtoka, MOIIIHOCTh TOKA.

Hcnonb3oBaHue
UH()OPMAITMOHHBIXTEXHOJIOTHUN TS
ITIOMCKa,

CTPYKTYpPUPOBAHUS, HHTEPIIPETALIUU U

npecTaBiIeHUs HHPOPMaLIUU MTPH
MOATOTOBKE COOOIICHUH O MPUMEHEHUH
3aKOHOB MIOCTOSTHHOTO TOKa B TEXHUKE U
TEXHOJIOTHSIX

Wroro no pazneny 22
PesepBHOE Bpems

OBLIEE KOJIMYECTBO 68
YACOB I10 [TPOT'PAMME
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11 KJIACC
Ne Hanmenosanune Kommnuec OCHOBHBIE BUIBI AESITEILHOCTHA
n/m pa3zienoB u TeM TBOYAaCOB [IporpaMMHOE coziepxaHue oOy4aromuxcs
y4eOHOr0 MpeiMeTa
Pasznen 1. DiekTpoauHaMmuka
1. MaruauTHo€ noJe. 11 ITocTOsHHBIE MATHUTBL. [IpoBenenue skcnepuMeHTa: U3y4ECHUE

SHeKTPOMaI‘ HUTHAasA
HHAYKIUA

BzaumojeiicTBrE NOCTOSIHHBIX
MardHuToB. MarauTHoe moJie.
BexTop MarHUTHON MHIYKLIHH.
[IpuHIUT CynIEepIIO3UITUU
MarHUTHBIX nojeu. JInaun
MarHuTHOM uHAyKIuu. Kaptuna

JIMHUWA MarHATHOM MHIYKIWU TTOJIS
MOCTOSIHHBIX MarHUTOB.

MaruutHo€ noJie MpOBOIHUKA

¢ TokoM. KapTrna nuHM MHAYKIMT
MarHUTHOTO MOJIs JTMHHOTO
MPSIMOT0 MPOBOJHUKA U 3aMKHYTOI'O
KOJIBLIEBOT'O MPOBOJAHUKA, KATYILIKH
¢ TokoM. OnbIT Opcrena.
B3aunmopeincTBue npoBOAHUKOB

C TOKOM.

Cuna Amnepa, €€ MOAYJb U
HaIpaBJICHUE.

Cuina Jlopenua, e€ Monyib 1
HarpasjeHue. JIBuxeHune

OTHOCHUTCJIbHBIX

MarHUTHOTI'O TIOJIS1 KATYIIKH C TOKOM;
ycclieIoBaHue AeHCTBHUS IOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKOM;
HCCIIEIOBAHUE SIBJICHUS
ANEKTPOMArHUTHON WHTYKIIHH.
OreHka aOCOJIIOTHBIX U

MOTPEIIHOCTEN U3MEpEeHU (HU3NIECKIX
BEJIMYHH.

OObsicHeHHEe TPUHITUIIOB JCHCTBUS U
ycJIOBUI 06€30MacHOr0 NPUMEHEHUs
NOCTOSIHHBIX MarHuTOB,
3JIEKTPOMArHUTOB, AJIEKTPOIBUTATEIS,
YCKOPHUTEJEHN 2JIEMEHTAPHBIX YACTHULL,
VHIYKIAOHHOH €Y.

Pemenne pacy€THbIX 3a1a4

Ha MIpUMEHEeHue POpMYI TEMBI
«MarnuTHoe€ 1oJie. J1eKTpOMarHuTHas
UHAYKLIHS.

Pemienne kauecTBEHHBIX 3a1a4

C OIIOPOU HA U3yUYEHHBIE 3aKOHBI,
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SapH)KeHHOﬁ HYaCTHUIbI

3aKOHOMCPHOCTH U q)HSI/ILICCKI/Ie
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B OJJTHOPOJTHOM MAarHUTHOM
nosie.Pabora cunel Jlopenna.

SIBnenue
AIEKTPOMarHUTHOMMHAYKIUU.
IToTOK BEKTOpa MAarHUTHOU
WHIYKLINH.

DIIEKTPOABUXKYIIIAs CUIIa
WHTYKIHH.

3aKoH
ANEKTPOMAarHUTHOU
unaykunu dapanest.

BuxpeBoe anekTpudyeckoe moe.
DNIEKTPOABUKYIIAS CHIJIA UHAYKIIUUB
MIPOBOJIHUKE, ABUKYILIEMCS
IIOCTYTIATEIBHO B OJHOPOJHOM
MarHMuTHOM IIOJI€.

IIpaBuino Jlenua.

NuayktuBHOCTD. SIBICHUE
CaMOUHAYKIUH. DJIEKTPOABUKYIIAS
CUJia CAMOMHIYKIIUH.

DHeprusi MarHuTHOTO TOJIs
KaTYIIKHAC TOKOM.

DJIEKTPOMArHuTHOE MOJIE.
TexHuuecknue ycTpoucTBa U
MPAKTUYECKOE TPUMEHEHHUE:
MOCTOSTHHBIC MAarHUTBHI,

ANEKTPOMArHUTHI,

AJIEKTPOJIBUTATEIb,
YCKOPUTEIUIIEMEHTAPHBIX
YaCTHII,

MHYKIHOHHAA MeYb

SIBJICHUSI TeMbl « MarHuTHoe
nosie. NeKTpoOMarHuTHas
UHIYKLHS.

Ornpenenenue HarpaBICHUS
BEKTOPAUHIYKIIMM MAarHUTHOTO TOJIS
IIPOBOJIHUKA C TOKOM, CHJIbI AMIIEpau
cuiibl JIopeHna.

PacnioznaBanue ¢puznueckux
SIBJICHUIB Y4€OHBIX OIBITAX U
OKpY’KaloIIeil )KU3HU: B3aUMOJICHCTBUE
MarHuTOB, JIIEKTPOMAarHUTHAs
WHIYKIINSI, TE€MCTBUE MarHUTHOTO TOJIS
Ha IIPOBOJIHUK C TOKOM U ABUKYILIHICS
3apsia.

AHanM3 3IE€KTPOMarHUTHBIX
SIBJICHUIIC UCIIOJIb30BAHUEM 3aKOHA

3JIEKTPOMArHUTHOM
MHAYKIMU. Onrcanue U3y4eHHbIX
CBOIICTB BCIIICCTB "
AJIEKTPOMArHUTHBIX SIBICHUU C
UCII0JIb30BaHUEM

(bU3UYECKUX BETUYNH: WHIYKIIUS
MAarHuTHOTO TOJIs, cCujla AmIiepa, cujia
JlopeH11a, UHIYKTUBHOCTh KaTYIIKH,
SHEPTHUSI SIEKTPUUECKOTO U MAaTHUTHOTO
MoJIeH
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Uroro no pazneny

11
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Pa3nen 2. Kojie0aHnus ¥ BOJTHBI

2. MexaHU4ecKHe
u
AJIEKTPOMAarHUTHBIC
KoJIcOaHUs

KonebarenbHas cucrema.

CBoOOIHBIE
MEeXaHUUYeCKHe KoJieOaHusl.
I'apmMoHunyeckue

kosnebanus. [lepuon,
4yacToTa, aMIUTUTy1a U (asza
koneOanuit. [ [py KHHHBIHI
MasITHUK.

MaremaTuuecKknii MasiTHHK.

YpaBHEHHNE TapMOHUYECKUX

kosjeOanuii. [IpeBpamienne
SHEPTUUTIPU TAPMOHHUYECKUX
KoJIeOaHUsX.

KonebarenbHblil KOHTYP.

CBoOoOIHBIE
AIIEKTPOMArHUTHBICKOJICOAHUSI B
UJeaIbHOM

KoJ1e0aTeIbHOM KOHTYPE.
AHaNOTUAMEXKYy MEXaHUYECKUMH U

AIEKTPOMArHUTHBIMU
konebanusmu. @opmymna Tomcona.
3aKOH COXpPAHEHHUsI DHEPTUU B
UJeaIbHOM K0JIe0aTeIbHOM KOHTYpE.

IIpencraBnenue o
3aTyXarIIUXKOJICOAHUSIX.
BriHyX1€HHBIE MEXaHUYECKHE
KoJIeOaHusl.

Pesonanc. Beinyx1eHHbBIE

AIIEKTPOMArHUTHBIE
koseOanus.[lepeMeHHBIN TOK.

HccnenoBanne napaMeTpoB

KOJIe0aTeIbHOM CUCTEMBI —
NepPUOa,4aCTOThI, aMIUTUTYABI U (a3bl

KojieOaHui (TIpyKUHHBIN
W/ UIMMaTeMaTHYeCKUM
MasITHHK).

Hab6monenue 3aTyXaroIInx
koieOanuil. HMccnegoBaHue — CBOMCTB
BBIHYJICHHBIXKOJIEOAHU .

Hab6mronenne pezonanca.
[IpoBeneHue sKcriepuMeHTa:
HCCIIeIOBAaHNE 3aBUCUMOCTH Ieproa
MaJbIX KOJIeOaHUii rpy3a Ha HUTH

OT JUIMHBI HUTH U MACCHI TPY3a;
UCCJIe0BaHUE TIEPEMEHHOTO TOKaB
[ETH U3 MOCIE0BATEIHHO

COCIMHEHHBIX KOHJIEHCATOPA,
KaTYLIKUH PE3UCTOPA.

Onenka a0COJIFOTHBIX u
OTHOCHUTEJIBbHBIXIIOTPEIIHOCTEN U3MEPEHUI
(U3HMUECKUXBETUYHH.

OO0bsicHeHHE TPUHIIUTIOB JEHCTBUS
MYCJIOBHI 0€30MacHOTO MPUMEHEHUS
AJIEKTPUYECKOT0 3BOHKA, F€HEpaTopa
IIEPEMEHHOI0 TOKA, TUHUI

3JIEKTpOTepeIay.

Pemienne pacu€THbIX 3a/1a4 C SIBHO
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TOK.

CunycougaiabHbIN TEPEMEHHBIN
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MomHOCTh NEPEMEHHOT0 TOKA.
AMIUINTYJHOE U IEUCTBYIOLIEE
3HAUYEHHE CUJIbI TOKA U HATIPSIKECHHUSL.
Tpanchopmatop. [IpousBocTso,
nepenaya v noTpedieHue

ANEKTPUUYECKON SHEPTUU.

DKOJIOTUYECKUE PUCKU

IIPU IPOU3BOJICTBE
AIIEKTPOIHEPTUU.

KynpTypa ucnonszoBanus

AIEKTPOIHEPTUU B
IMOBCEIHECBHOMKHU3HU.

TexHnyeckrne ycTpomucTna
UIIPAKTUYECKOE TPUMEHEHHE:

AIEKTPUYECKHI 3BOHOK,
reHEPATOPIIEPEMEHHOIO TOKA, TUHUU

JIEKTpoIeperay

3a1aHHON (PU3UYECKON MOJICIIbIO

C UCTIOJIb30BaHHEM OCHOBHBIX
3aKOHOBU (POPMYJI, ONHUCHIBAIOIINX
MEXaHUYECKHE U AJIEKTPOMArHUTHbBIE
KoJeOaHus.

Onucanue MeXaHUYECKUX U
ANEKTPOMArHUTHBIX KOJIEOaHUIIC
HCIIOJIb30BaHUEM (PU3NYECKUX
BEJIMYMH: TIEPHO M YacTOTA

KoJIeOaHUH, aMILTUTY1a U
dazakonebanuii, 3apsaa U cUiia
TOKa

B TaPMOHUYECKUX
ANEKTPOMArHUTHBIXKOJICOAHUSX.

Permenne kauecTBEHHBIX 33124

C OMOpPOIl HA U3YUECHHBIE
3aKOHBI,3aKOHOMEPHOCTH,
OTMCHIBAIOIIINE

MeXaHUYeCKHEe U
AJNEKTPOMArHUTHBIEKOJICOaHMUS.

PaGora B rpynmax npu
TUTAHUPOBAHU U, IIPOBEICHUH U

MHTEPIPETALUU PE3YIBTATOB OINBITOB, U
aHaJIn3€e JTONOJIHUTEIIbHBIX HCTOYHUKOB

UH(POPMAIIUU TIO TEME

MexaHu4eckue
u
DJIEKTPOMAarHUTHbIE
BOJIHBI

MexaHuuyeckue BOJHBI,
YCIIOBUSPACIIPOCTPAHEHHUS.
Ilepuon.

CKOpOCTh pacpoCTpaHEHHUs U

JUIMHA BOJIHBL. [lonepeunsle u

N3yuenune obpa3oBanus u
pacnpocTpaHeHus ONEPEYHBIX U
IPO/IOJIBHBIX BOJIH.

HabGmonenue otpakenus
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IIPOJIOJIbHBIE BOJIHBI.
WNuTtepdepenuns u audppaxuus
MEXaHUYECKHUX BOJIH.

3BYK. CxkopocThb 3BYyKa.
I'poMkocTs 3Byka. BsicoTra TOHA.
TemOp 3ByKa. OJIEKTpPOMAarHUTHBIE
BOJIHBI.

VY cnoBus u3ny4eHus

AJIEKTPOMArHUTHBIX BOJIH.
B3anMuasiopueHnTanus BekToposB E, B,

U B JIEKTPOMAarHuTHOM BOJIHE.

CBolicTBa 2JIEKTPOMAarHUTHBIX
BOJIH:OTPaKE€HUE, IPEIOMIICHHE,

HoJIIpU3anus,
mudpakuus, tHTephepeHIus.
CkopocThb
AJIEKTPOMArHUTHBIX BOJIH.

[Ixana 3JIEKTPOMATrHUTHBIX
BOJIH. IIpumenenne
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE
u OBITY.

[TpuHIMIBI paIUOCBA3HU U
TeneBuieHus. Pagronokanus.
DNEeKTPOMArHUTHOE 3arps3HEHHUE
OKpY>KaroIIe Cpeabl.

TexHnueckue ycTponcTsa u
NPAKTUYECKOE TPUMEHEHUE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yIbTPa3BYKOBAsI IMATHOCTHKA

B TEXHUKE U MEIUIIMHE, pajaap,

Y TIpeJIOMJIEHUS, UHTEepdepeHIUN
UG PAKIIUU MEXaHUIECKUX BOJTH.

HaGmronenue cBs3u rpOMKOCTH 3BYKa
UBBICOTHI TOHA C AMILJTUTYI0M U

4acTOTOM KOJcOaHUH,
3BYKOBOI'OpE30HAHCA.

UccnenoBanne cBOUCTB

ANIEKTPOMArHUTHBIX BOJIH:
OTpakeHHeE,IpeIOMIICHUE, MOIIpU3aus,

nudpakiys, THTEpGEpEHITNS.

H3yuenue ycinoBui U3nydeHust

ANIEKTPOMArHUTHBIX BOJIH,
B3aMMHONOpPHEHTAITUN BeKTOpOB E, B,

U B JICKTPOMarHUTHOU BOJTHE.

N3ydeHne nmpuMeHeHNs

ANIEKTPOMArHUTHBIX BOJH B TEXHUKE
UOBITY.

OObsiCHEHHE TPUHIIUIIOB JCHCTBUS
UyCI0BUI 0€30MacHOTO NPUMEHEHHUS
MY3BIKQIbHBIX HHCTPYMEHTOB,
yIbTPa3BYKOBOM JMATHOCTHKHU

B TEXHUKE U MEJIULIMHE, pajapa,
paguonpuéMHUKA, TeIEBU30pa, AHTCHHBI,
tenepona, CBU-neun. Pemenue
pPacYETHBIX U KaUeCTBEHHBIX3a/1a4 C
OMOpPOM Ha U3yYEHHBIEC 3AKOHbI

Y 3aKOHOMEPHOCTH, OMHCHIBAIOIINE
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paguoONpUEMHUK,
TEJIEeBU30p, aHTEHHA, TeIe(OH,
CBY-nieun

pacrpoCTpaHEHHE MEXAHUYECKUX
MAJICKTPOMArHATHBIX BOJTH.

HUcnons3oBanue
UH()OPMAITMOHHBIXTEXHOJIOTHUN TS
ITIOMCKa,

CTPYKTYpHUPOBAHUS, UHTEPIIPETAIIUN
UTIpeACTaBICHUS HHpOpMaLUK

MIPU TIOJITOTOBKE COOOIIEHU M

00 UCIOIBL30BaHUHU
AJICKTPOMArHUTHBIXBOJIH B TEXHUKE.

YyacTue B TUCKYCCHU

00 2JIEKTPOMAarHUTHOM
3arps3HEHUHOKPYKAIOMIEH CPEeIbl.

Pa6ota B rpynmax mpu
TUIAaHUPOBAHUH,IIPOBEICHUN U
WHTEPIIPETAIINHN PE3yIbTAaTOB OIBITOB U
aHaJIM3€e JOIMOTHUTEILHBIX HCTOYHUKOB

uH(bOpMAIIUU IO TeMe

Onrtuka

10

['eoMeTpuueckas onTuka.

IIpsamonnHEHOE
pacIpoCTpaHEHHUECBETA B
OoHOpoaHOM cpene. JIyu cera.
To4euyHbI1 ICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI
oTpaxeHus ceta. [loctpoenune

M300paKEHUH B TUIOCKOM
3epkase. lIperomiienue cpera.
3aKOHBI IPEJIOMIICHUS CBETA.
AOCONIOTHBIN

nokasaresb rnpenomiienus. [loaHoe

N3yuenue sBneHus
MTOJIHOTO BHYTPEHHETO
OTpaX€HUs, ETONPUMEHECHHUS B
CBETOBO/IE.

N3yuenne mopenen
MHUKPOCKOIIA,TEJECKOTIa.

[Tony4yenue cnekTpa ¢ HOMOIIBIO
IpU3MBI U TUGPAKITUOHHON PEIIETKH.
N3mepenne nokasaresns npeaoMIeHUs
CTEKJIA.

HccnenoBanue cBOMCTB U300paskeHUN
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BHYTPEHHEE OTPaXKECHHUE.
IIpenenbHbIi yro oaHoro
BHYTPEHHET0 OTPAKECHUSI.

Hucnepcus ceeta. CoxKHBIN
coctaBOenoro ceera. L{BeT.

Cobuparoliue 1 paccenBaroIue
nuH3bl. ToHKas nuH3a. POoKycHOE
pacCTOSIHUE U ONTUYECKAsI cuila
TOHKOM JInH3bL. [locTpoenune
n300pakeHUH B COOMPAIOITUX H
paccenBarouux JuH3ax. @opmyna
TOHKOM JTUH3EI. YBEJINUYCHHUE,
JTaBA€MOE JINH30M.

[Ipenensi
MIPUMEHHUMOCTHU
r€OMETPUYECKOMN ONTHKH.

BosiHOBas ontuka.
WnTtepdepennuscsera. KorepeHTHbie
HMCTOYHHKHU.

YcnoBust HAOIOICHUS
MaKCUMYyMOBU MUHHUMYMOB

B UHTEP(EPEHIIMOHHON KapTUHE
OT JIBYX CUH(A3HBIX KOTE€PEHTHBIX
HMCTOYHHKOB.

Judpakuus cera.
HudpakunonHaspemérka. Y cioBue
HaOJII0/ICHUS T1aBHBIX MAKCUMYMOB
P NaICHUMMOHOXPOMATHYECKOTO
CBETa

Ha TUPPAKIUOHHYIO PEIIETKY.

B JIMH3aX.

OObsicCHEHHE TPUHIIMIIOB AEHCTBUS
UyCcIoBUI 6€30MacCHOTO TPUMEHEHHUS
OYKOB, JIYIIbI, poToanmapara,

MPOEKIIMOHHOTO arapara,

MHUKPOCKOIIA, TEJIECKOIa,
BOJIOKOHHOMONITUKH, TUDPAKITNOHHON
PELIETKY, MOIAPOULA.

Pemenune pacuérHbix 3a1a4 ¢
SIBHO3aJIaHHON (PU3UYECKOU
MOJIEJIbIO

C UCITOJIb30BaHUEM OCHOBHBIX
3aKOHOBU (HOPMYJT TeOMETPUUYECKOM
ONTHUKH.

[Toctpoenune u onucanue
M300pakeHMs,CO3/1aBaeMOT0 TUIOCKUM
3epKajoM, TOHKOW JIMH30M.

Paccmotpenune npenenos
MPUMEHUMOCTU T€OMETPUUIECKON
ONTHUKH.

PacnioznaBanue ¢puznueckux
SIBJICHUWB OMBITaX U OKpYKaromen
YKU3HU: IPSIMOJIMHENHOE
pacnpocTpaHeHUE CBETA, OTPAKEHHUE,
npeoMIIeHre, HHTepQepeHIus,
nudpakus u

noJjrsipu3anusa CBCTa, JUCIICPCUs CBCTA.

N3yuenue ycnosun
HaOJTIOICHUIMAKCUMYMOB U
MUHHMYMOB

B MHTEP(PEPEHIIMOHHON KapTHHE




[Tonsipuzanus ceera.
TexHu4eckne ycTpoucTBa U
IIPAKTUYECKOE IPUMEHEHHUE:

OuKH, JIyna, oToanmnapar,
MPOEKIIMOHHBIY anmnapar,

MHUKPOCKOTI, TEJECKOI,
BOJIOKOHHAsI ONITUKA, AU(PPaKLNOHHAS
pEeLIETKA, TOSAPOU T

OT IBYX CUH(a3HBIX
KOT€pEHTHBIXUCTOYHUKOB.

VcnoBue HaOIIOACHUS
IJ1aBHBIXMAKCUMYMOB TPH
MaJICHUM MOHOXPOMAaTHYECKOTO
CBeTa

Ha TUPPAKIUOHHYIO PEIIETKY.

AHaM3 ONTHYECKUX SIBJICHUU

C MCMOJIb30BaHHEM 3aKOHOB:
3aKOH MPSIMOJIMHEHHOTO
pacnpoCTpaHEHUACBETA, 3aKOHBI
OTpaXEHUsI CBETA, 3aKOHBI
MPEJIOMIICHHUS CBETA.

Onncanne ONTHYSCKUX
SIBJICHUHC HCIIOJIL30BAaHUEM
bu3nIecKux

BEIMYWH: (DOKYCHOE PACCTOSIHUE H

ONTHYECKas CHUJa JIMH3BI

Uroro no pazaeny
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Pasznen 3. OcHOBBI cienMajibHOI TeOpHH OTHOCUTeabHOCTH (najiee — CTO)
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OCHOBBI
CIIEIMATbHOUTEOPUH
OTHOCUTENHHOCTHU

['panuisl
MIPUMEHUMOCTH
KJIaCCHYECKOM MEXaHHUKHU.
[TocTynaTel ciequaIbHOW TEOPUU
OTHOCHUTEJIbHOCTH: HHBAPUAHTHOCTD
MOJYJIsl CKOPOCTH CBETA B BaKyyME,
MIPUHIIMIT OTHOCUTEIBHOCTH
OHHIITEHHA.
OTHOCUTEIILHOCTD
OJHOBPEMEHHOCTH.
3aMeIJICHUEBPEMEHU U
COKpAIllCHUE JJTUHBI.

Pemenne kauecTBeHHBIX 3a/1a4

C OIIOPOM HA N3yUYEHHBIE
noctynatslCTO.

Hcnone3oBanue
UH(GOPMAIIMOHHBIXTEXHOJIOTUH ISt
MOKUCKa,

CTPYKTYpPUPOBAHUS, UHTEPIIPETALUN
UIpeICTaBIeHUS MHPOPMALIUU TTPH
MOATOTOBKE COOOIICHHUH O rpaHUIaX
IIPUMEHUMOCTH KJIACCUYECKON

MexaHuku 1 ocHoBax CTO
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DOHeprus U UMIYJIbC

PEJATUBUCTCKOM YaCTHUIIBI.
CBs3b Macchl ¢ 3Hepruei u
UMITYJIbCOM PENIITUBUCTCKON

YaCTHILIbl. DHEPTHUs TOKOS

Uroro no pazneny

Paznen 4. KBantoBasi puszuka

4. DJIeMEHTBI
KBAHTOBOUOIITUKHA

®otonbl. ®opmyna [Imanka
CBSI3UAHEPIUU (POTOHA C €ro
YaCTOTOW. DHEPTHS U UMITYJIbC
dboToHa.

OTtkppITHE 1
ucciegoBanuedorodpdexra.
Omnpbitel A.T'. CroneroBa.
3akonsl poTodrPdekra.
VYpaBHeHue

DiiHmTeitHa 11t porodddekra.

«Kpacnas rpannna»
dororddexra./JaBneHue certa.
OnbIThHI

I1.H. JIeGenena.

XUMUUYECKOE NEHCTBUE
cBera. TexHu4yeckue ycTpoucTaa
U MIPaKTUYECKOE MPUMEHEHUE:
dbotornement, HOTOIATUHK,
COJTHEYHast baTapes, CBETOUO]T

Hab6monenue horoaddexra

Ha YCTaHOBKE C IUHKOBOU
iactuHoi. McecnenoBanue 3akoHOB
BHemHero ¢poTtodddekra.

OO0BsicHeHHE OCHOBHBIX
MPUHIMIOBAECHCTBUS TEXHUUECKHUX
YCTPOWCTB,

TaKUX Kak: ()OTOIJIEMEHT,
doTonaTuuk,conHeuHas 6aTapes,
CBETOJMO/I; U YCIIOBUI UX 0€30IacHOro
IPUMEHEHMSIB IPAKTUYECKON KU3HU.

Pemenue pacuérHbix 3a1a4 ¢
SIBHO33/IaHHOM (PU3HYECKON
MOJIETIBIO

C HUCIIOJIb30BAaHUEM OCHOBHBIX
3aKOHOBU (DOPMYJT KBAHTOBOU ONTHUKHU.

Pemenune kauecTBEHHBIX 3a/1a4

C OIIOPOU HA U3yYEHHBIE 3aKOHBI,

3aKOHOMEPHOCTU KBaHTOBOM
ontuku.Pacno3HaBanue gpusnyeckux
SIBJIEHU

B y4€OHBIX OMBITAX:
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doTtornekTpuyeckuii 3QpPexr,
CBETOBOE/IaBIICHUE.

Omnucanne U3y4eHHbIX
KBAaHTOBBIXSIBIIEHUH U MPOLIECCOB

C MCNOJIb30BaHUEM (PU3UUECKHUX
BEJIMYUH: CKOPOCTb AJIEKTPOMArHUTHBIX
BOJIH, JUIMHA BOJIHBI U YAaCTOTA CBETA,

SHEPrusl ¥ UMIYJIbC POTOHA

Crpoenue atoma

Mopnens aroma TomcoHa.
OmnsiTeIPe3epdopia o paccestHuio

a-dactull. [Inanerapnas
Mozenbaroma. [loctynater bopa.

N3ny4yenue u noriaomeHue
(boTOHOBIIPH MEpEX0jie aToMa C
OJIHOTO YPOBHS SHEPI'MH HA IPYTOM.
Bunasl cnektpoB. CriekTp ypoBHEN
SHEPTUUATOMA BOJIOPO/IA.

BoJstHOBBIE CBOMCTBA YaCTULL.
Bonnbizie bpoitns. KopryckyinsipHo-
BOJIHOBOU JTyaJli3M.

CrnioHTaHHOE U
BBIHYKJICHHOEU3IIYUECHHE.

TexHuueckue ycTponcraa
U IPAKTUYECKOE MPUMEHEHHE!
CIEKTpaJIbHbIN aHAJIU3

(cmexTpockon), J1azep, KBAaHTOBBII

KOMIIBIOTEP

Nzyuenne moaenu omnbita Pezepdopaa.

[IpoBenenue sxcriepuMenTa

1o HaOII0ICHUTO JMHEWYaTOTO
cektpa. OneHka  aOCONIOTHBIX U
OTHOCHUTEJIBHBIXITOTPEITHOCTEN U3MEPEHUIN
(bU3MUECKUXBETUYHH.

N3yuenue monenu aroma:

ToMcoHa, IIaHeTapHON MOJENH aToMa,
Mozaenuaroma bopa.

N3yuenue criekTpa ypoBHEN
sHepruuaToma Bojopoaa. O0bsicHeHue
IPUHLMUIIOB JEHUCTBUS U YCIOBUI
0€30MacHOr0 MPUMEHECHHUSI

CHEKTPOCKOIIA, JIa3epa,
KBaHTOBOT'OKOMITBIOTEPA.

Pemenue kauecTBEeHHBIX 3a/1a4

C OIIOPOU HA U3YYEHHBIE
3aKOHbI,3aKOHOMEPHOCTHU U
duznueckue

ABJIEHUA 110 TeMe «CTpoeHue aToma.
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PacnioznaBanue puznueckux
SIBJICHUWB YUEOHBIX OIBITAX:
BO3HUKHOBEHHE JIMHEUYATOTO CIIEKTpa
U3JTyYEHHUS.

AHanu3 KBaHTOBBIX MPOLIECCOB U

SIBJICHUU C
MCIIOJIb30BAaHUEMITOCTYJIATOB
bopa
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AToMHOE S7pO

OKCIIEPUMEHTHI,
JTOKa3bIBAIOINECTOKHOCTD
CTpOEHHUS SApa.

OTkpbITHE
PaanoaKkTUBHOCTU. OTIBITHI
Pesepdopna no onpenenenutro
COCTaBa PaIMOAKTUBHOTO
usnyuenus. CBoiicTBa anbpa-,
Oera-, raMMa-U3Iy4YEHHUS.

BrusiHue painoakTUBHOCTH Ha
JKUBbIE OPTaHU3MBI.

OTKpbITHE IPOTOHA U
HelTpoHa. Hyknonnas monens
snpa I'eitzenOepra-BaHeHKO.

3apsin siapa. MaccoBoe 4ucio
anpa.lizoronsl.

Anbda-pacnan. DIEeKTPOHHBIN U
MMO3UTPOHHBIN OeTa-pacmaj. ['amma-
U3Jy4eHHue. 3aKOH paluOaKTUBHOTO
pacnana.

DHeprus CBSI3U HYKJIOHOB B SIpE.

SnepHble cubl.

N3y4eHune s3KkcriepuMeHTOB,

JTIOKa3bIBAIOIIUX CII0KHOCTh
CTPOCHUSIATOMHOTO SiIpa.

HccnenoBanue TpekoB 4YacTHIL
(10 roTOBBIM (poTOrpadUsIM).
N3yueHue sepHbIX CUIL, SIEPHBIX
peakuuii CHHTe3a U pacrnaja,
TEPMOSIICPHOTO CUHTE3A.

N3ydeHne HyKIIOHHOM MOJEIN
anpal elizenOepra-lBaneHko.

OO0bsicHeHHE YCTPOICTBA U
NPUMEHEHUS TO3UMETPA, KaMephl
Bunbcona, snepHoro peakropa,
aTOMHOUN OOMOBI.

Pemenue 3agau ¢ onopou

Ha TMOJyYeHHbIE 3HaHUS, B T.4. O
3aps/ied MacCOBOM YUCIIE s/ipa.

PacnioznaBanue pusndeckux
SIBJICHUWB Y4€OHBIX OTIBITAX U B
OKpYKaIOIlIeH KU3HU: ECTECTBEHHAS U
UCKYCCTBEHHAas

PaauO0aKTUBHOCTb.
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HedexT macchl sipa.

Snepusle peaKun.
[enenue ucuHTe3 An€p.
S nepHbiit peaxrop.

Tepmosiaepubiii cuntes. [Ipobiaemsr u
MEePCIEKTUBBISAEPHON SHEPTETUKH.

DKOJIOTHYECKUE aCIEeKThI
AIEPHONIHEPTETHUKH.

DJleMeHTapHbIE YACTHUIIBL.
OTKpBITHETIO3UTPOHA.

MeTtobl HaOTIOCHUS U
PETUCTPALINH AIEMEHTAPHBIX
YacTHII.

dyHIaMEeHTaIbHbIE
B3anMoencTBud. EnuacTBO
¢bu3nyeckoit KapTUHBI MUpA.
TexHuueckne ycTporcTBa u
MPaKTUYECKOE MPUMEHEHUE!
JIO3UMETP, Kamepa BunbcoHa,

SJIEPHBINA PEaKTOp, aTOMHasi 6omOa

OnucaHue KBaHTOBBIX SIBIICHUH U
IIPOLIECCOB C UCIIOJIB30BAHUEM
(U3NUECKUX BEJINYMH: IEPHO
1I0JIypaciaja, SHEPrus CBA3M aTOMHBIX
anep, 1eeKT Macchl sapa.

AHanu3 rnpoueccos u
SBJICHUH C UCIIOJIb30BAHUEM
3aKOHOB U ITOCTYJIATOB: 3aKOH
COXPaHEHHUSIIIICKTPUIECKOTO
3aps/a, 3aKOH COXpPaHEHUS
MacCOBOT0 YHMCIIA, TOCTYJaThl
bopa, 3ak0H paTnoaKTUBHOTO
pacnana.

VYyacrtue B paboTe Kpyrioro croia

«DyHIaMEHTAIbHBIC
B3auMoieiicTBUs. ENUHCTBO usnueckoii
KapTUHBI MUPaY.

Hcnons3oBanue
UH(OPMALIMOHHBIXTEXHOJIOTUH 151
IIOHCKa,

CTPYKTYPUPOBAHUS, UHTEPIIPETALUU U
npecTaBIeHUS HTHPOpMaLUU IPpH
MOJIFOTOBKE COOOIICHUI O MPUMEHEHUH
3aKOHOB KBAaHTOBOH (PM3UKU B TEXHUKE U
TEXHOJIOTUSX, SKOJIOTUYECKUX

acrmeKkTax sJIepHON IHEPreTUKU

Wroro no pazneny

15
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Pa3jnen 5. DiieMeHTBI ACTPOHOMUM M ACTPOPU3UKH

S. DIIEMEHTBI
ACTPOHOMUH H
acTpopu3uKu

7

Dtanbl pa3BUTHUS ACTPOHOMHUH.
[IpuknagHOE 1 MUPOBO33PEHUECKOE
3HAYEHHUE ACTPOHOMMUH.

Bun 3Bé3qH010 HEODA.

Co3Be3aus, spKue 3BE3/1bl,
IUTAHETHI, UX BUAUMOE JIBHOKCHHUE.

Conneunas cucrema.

Comnne. ComHeuHast aKTUBHOCTD.
Nctounnk sHeprun CostHIA U 3BE3]I.

3BE3b1, UX OCHOBHEIC

XapakTepucTuku. Jluarpamma

«CTIEKTPaJIbHBIN KJIAcC —
CBETUMOCTD». 3BE31bI IJIaBHOU
IIOCJIEJOBATEIbHOCTH. 3aBUCUMOCTD

«Macca — CBETUMOCTDY IS
3BE3AIVIaBHOM
MOCJIEJOBATEIbHOCTH.

BryTpeHnHee cTpoeHue 3BE3.

CoBpeMeHHbIE
MPEJICTABIICHUS O
MPOUCXOKIECHUU U SBOJIFOLINHU
Comnaia 1 3BE3]1. DTanbl JKU3HU
3BE3I.

Muneunsii I[1yTe — Hama ["anakruxa.

ITonmosxeHnue u IBMKECHUE
Connuas ["anaktuke. Tumel
raJIaKTHK.

PanuoranakTuku u KBazapsl.

YEpHebie OBIPHI B AApax IAJIAKTUK.

IToaroroBka coobmieHui 00 3Tanax
pa3BUTHUS aCTPOHOMUH, O MPUKIIATHOMH
MHUPOBO33PEHUYECKOM 3HAYCHUU
ACTPOHOMHUHM, O METO/IaX MOJYUEHUS
HAaYYHBIX aCTPOHOMUYECKUX 3HAHU,
OTKPBITUAX B COBPEMEHHOM
ACTPOHOMHUHU.

N3yueHne coBpeMEeHHBIX
MPECTABIECHUNA O MPOUCXOKICHUU U
spoJirorinu CoJIHIIA B 3BE3I.

N3ydenue TUMOB rajakTHK,
paauoraiakTuK U KBa3zapoB. M3yueHnne
JBIKEHUS HEOECHBIX TEJI, DBOJIIOLUU
3B€311 U BceneHHo, mpoueccos,
MIPOUCXOISIIIUX B 3BE31aX,B 3BE3AHBIX
CHCTEMaX,

B MEXTAJIAKTUYECKOM Cpelie,
MacIITabHOM CTPYKTYphl BeceneHHOM.
Oo6wbsicuenue pacmupenust Beenennoitna
OCHOBE 3aKOHa Xa00ua.

IToaroroBka kK 00CYKIEHUIO
HEPEIICHHBIX MPOOJIEM aCTPOHOMUH.
[TpoBenenue HaGMIOICHUIMA
HEBOOPYKEHHBIM TJ1a30M

C UCITOJIb30BaHUEM KOMITBIOTEPHBIX

MPUIIOKEHUN JIJIs1 ONTPECTICHUS
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Bcenennas. Paciiupenue

Bcenennoii. 3axon Xa00i1a.
Paz6eranme ranaktuk. Teopus
bonwsmioro B3peiBa. PennkroBoe

MOJI0KEHUS HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3aust CeBepHOTo MoMyIapusiu
SIPKHUE 3BE3/IBI.

U3JIy4CHHE. [IpoBenenue HaOMIOIEHUN B
MacmitabHast CTpyKTypa teneckonJIyHsl, mianet, MieuHoro
Bcenennoi. [Iytn.
Meraranaktuka. Hepeménnpie VYyactue B IUCKYCCHH O
poOIeMbI HEpEIICHHBIXITPOOIeMax aCTPOHOMUH
aCTPOHOMUHU
Wroro no pazneny 7
Pa3nen 6. O0o01alomee nOBTOpeHne
6. O0600m1aro 4 O06001enue u VYuyactue B AMCKYCCUU O POJIU
iee CHCTEMaTH3alHs coAepKaHus (GU3UKUHA aCTPOHOMUH B Pa3IMUHBIX
MOBTOPEHUE pa3zienoB Kypca chepax IesTeNbHOCTH YeOBEKa.
«MexaHuKay, IToaroroBka cooOIEHUI 0 MECTE
«MonekynsipHass ~ ¢uzuka U dbuznueckoit KapTUHBI MUpPA B PATY
TEPMOJMHAMUKAY, COBPEMEHHBIX MPEJICTABICHUM
«INEKTPOIUHAMHKAY, 0 MPUPOJIE.
«Konebanuss u BOIHED, «OCHOBBI BrimoHenne yaeOHbBIX 33 aHui,
CrielaabHON TEOPUU | JIEMOHCTPHUPYIOIIUX OCBOCHHE
OTHOCHUTEIIBHOCTH, OCHOBHBIX MOHATUM, (PU3UUECKUX
«KBanToBas buzukay, BEJIMYMH U 3aKOHOB Kypca (PU3UKH
«IJIEMEHTHI aCTPOHOMHH " 10-11 xnaccoB
acTpou3uKm».
Ponw ¢usuku u actpoHOMUM B
AKOHOMHYECKOMH,

TEXHOJIOTUYECKOM,COIMATIbHOU 1
ATUYECKOH chepax AesTeTbHOCTH
4esi0oBeKa, POJb U MECTO (PUBHUKH U
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aCTPOHOMMHU
B COBPEMEHHOM Hay4YHOU KapTHHE
MHpa, 3HaYEHUE ONMCATENBHOM,
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CHCTEMaTH3HPYIOII]
eH,00bICHUTCIBHON 1

MIPOTHOCTUYECKON (DYHKITUI
¢buznyeckoi Teopuu, poib
(¢u3nuecKoi Teopuu B
(bopMHUpPOBaHUM NPEACTABICHUN

0 ¢u3nYecKol KapTUHE MHpa,
MeCcTOPU3NYECKON KapTHUHBI MUPa

B OOLIEM psly COBPEMEHHBIX

€CTECTBEHHO-Hay4YHbIX
IpeJCTaBIEHUM 0 Ipupoe

Uroro no pazaeny

PesepBHOE Bpems

OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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