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denepanpHas pabodas mporpamma mo yueonomy npeamety «Dusuka» (0a30BbIN
ypoBeHB) (mpenMeTHass o001acTh «EcTecTBEHHO-HAydHbIE TMPEAMETHI») BKIIOYACT
MOSICHUTETIBHYIO 3aMHICKY, COICpKaHUe 00yUeHMs], ITIAaHUPYEeMbIe Pe3yIbTaThl OCBOCHUS
IPOrpaMMBI 110 PU3UKE, TEMATHUECKOE TIIAHUPOBaHHE.

[TosicauTenpbHAs 3amycKa OTpaKaeT OOIIME e W 33aJayd H3ydeHHUs (U3HKH,
XapaKTePUCTUKY TCHXOJOTUICCKUX TPEANOCHUIOK K €r0 M3YyYeHHI0 O0ydJaroluMHUcCH,
MECTO B CTPYKType Yy4eOHOro IUIaHa, a TakXe MOIXOJbl K OTOOpY COJEepKaHHS,
K OTIPEJICIICHHUIO TTAHUPYEMBIX PE3YJIbTATOB.

Conep:xkanue OOy4YeHHsS PaCKpbIBA€T COJACP)KATEIbHBbIE JUHUU, KOTOpPbIC
npeaiaraloTcs JUisl 00s3aTelIbHOTO M3YYEHHUs B KaXKJIOM KJIacce Ha YPOBHE CPEIHETO
oO1iiero oopazoBaHusl.

[Imanupyemble pe3ynbTaThl OCBOEHHUS TMPOTPAaMMBI MO (DU3UKE BKIIOYAIOT
JUYHOCTHBIE, METaNpeAMETHBIE PE3yJIbTaThl 3a BECh MEpUOj OOy4YeHHsS Ha YPOBHE
CpeaHero o0miero o0pa3oBaHUsA, a TAaKKE IMPEAMETHbIE JOCTHKEHHS OOydarolerocs
3a KaXJIbIil roj] O0y4eHHUs.

INOACHUTEJIBHAA 3AIINCKA

[Iporpamma o gusnke 6a30BOr0 YpOBHS Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus
pa3paboTaHa Ha OCHOBE TOJIOKEHUH U TPeOOBAaHUM K PE3ysIbTaTaM OCBOCHHUSI OCHOBHOM
oOpazoBarenbHOI Tporpammel, npenacraBieHHbix B PI'OC COO, a Takxke ¢ y4éToMm
benepanpHOl pabouel MporpaMMbl BOCIIUTAHUS U KOHIIETIIUY MPENOaBaHusl y4eOHOTO
npenmera «Puszmka» B oOpa3zoBaTenbHBIX opranmzanusx Poccuiickoit deneparuu,
peanu3yronMxX OCHOBHbIE 00pa30BaTeNIbHbIE TPOrPAMMBI.

CopepxaHue mporpaMMsl 1o (U3MKE HAMPABIEHO Ha (POPMHUPOBAHUE €CTECTBEHHO-
Hay4YHOW KapTWHBI Mupa oOywaromuxcs 10-11 kmaccoB mpu oOydeHmm uX (HU3UKE
Ha 0a30BOM YypOBHE Ha OCHOBE CHUCTEMHO-JESATENBHOCTHOro mnoxaxona. llporpamma
no ¢usuke coorBercTByeT TpeboBanusm ®I'OC COO k miaHUpyeMbIM JTUYHOCTHBIM,
NpPEIMETHBIM W METaNpPEIMETHBIM pe3yJbTaTaM oOOy4YeHHus, a TakK€ YUUTHIBAET
HEOOXOJUMOCTh peau3allid MEXIPEIMETHBIX CBs3ed (U3UKU C EeCTECTBEHHO-
HAayYHbIMU Y4YeOHBIMH TpeAMeTaMu. B Hell onpenenstoTcsi OCHOBHBIE LIENTU H3YyYEHHUS
¢u3MKNM Ha YpOBHE CpEeAHEro oOero o0pa3oBaHMs, IUIAHUPYEMBIE PpE3YJbTaThl
OCBOCHHMS Kypca (DM3HKHU: JIMYHOCTHBIE, METalpeAMETHBIC, NMpeaMeTHbIe (Ha 0a30BOM
YpOBHE).

[Iporpamma mo ¢pu3uke BKIIOYAET:

TJIaHUPYEMBIE pe3yJIbTaThl OCBOEHUS Kypca (U3MKU Ha 0a30BOM ypOBHE, B TOM
YHClie IPEeIMETHBIE PE3YIbTATHI IO TOJaM 00yUYCHHUS;

coJiep>kaHue yueoHoro npeameta «Du3nkay 1o rogam o0ydeHusl.

[IporpamMma mo ¢u3uke MOXXKET OBbITh HCIHOJIb30BAaHA YUUTEISIMH KaK OCHOBA
JUISL COCTaBlIeHUs] cBouX paboumx mporpamm. [Ipm paspaborke paboueld mporpaMmsl



B TEMaTHYECKOM IIJIAHUPOBAHUM JIOJKHBI OBITh YUYTE€HbI BO3MOYKHOCTH HCIOJIb30BAHUS
ANEKTPOHHBIX (IU(POBBIX) 00pa30BaTEIBHBIX PECYPCOB, SBISIOMIUXCA Y4eOHO-
METOJUYECKUMU MaTepuaiaMy (MyJIbTUMEIUNHBIE IPOTPaMMBbl, 3JIEKTPOHHBIE YUEOHUKU
U 33J]a4YHUKH, DJIEKTPOHHblE OWMOIMOTEKH, BHUPTYyaJbHbIE J1AOOPATOPHM, WIPOBBIE
IPOrpaMMBbl, KOJJIEKIMU LHU(PPOBBIX 00pa30BaTENbHBIX PECYPCOB), PEATU3YIOLIUMHU
TUJAKTUYECKHE BO3MOYKHOCTH HMH(POPMALIMOHHO-KOMMYHUKALIMOHHBIX TE€XHOJIOTHIA,
COJIep>KaHUE KOTOPBIX COOTBETCTBYET 3aKOHOIATEIBCTBY 00 00pa30BAHMH.

[IporpaMMa mo ¢u3nMKe HE CKOBBIBAET TBOPUYECKYIO WHHUIMATHBY YYHUTENIEH H
IPENOCTABISIET BO3MOXKHOCTD JUI PEAM3ALMKU PA3IUYHBIX METOAUYECKUX IMOAXO0/I0B
K OpraHu3zanuu oOydeHus (pU3MKe MpU YCIOBUU COXpAHEHHsS O00s3aTeNIbHOM dYacTu
COJZIEpKaHMs Kypca.

®du3rka Kak Hayka o HamOoJjee OOIIMX 3aKOHaX MPHUPOIbI, BHICTyNasi B KaueCTBE
y4eOHOro mnpeaMeTa B LIKOJE, BHOCHT CYIIECTBEHHBIM BKJIAJ B CUCTEMY 3HAHUU
00 okpyxatouieM wmupe. IlkonbHbIA Kypc (U3MKH —  CHCTEMOOOPA3YIOIIMIA
JUISl €CTECTBEHHO-HAYYHbBIX YY€OHBIX IPEAMETOB, TOCKOIBKY (PU3NYECKHE 3aKOHBI JIEKAT
B OCHOBE IIPOLIECCOB M SBJIEHUM, HU3y4aeMbIX XUMHUEH, OHoJorueu, Quanyeckoin
reorpadueit u actpoHomuei. Vcnosb3oBaHWEe W aKTUBHOE NMPUMEHEHUE (U3UYECKUX
3HAHWI ONpenNesieT XapakTep W pa3BUTUE PA3HOOOPAa3HBIX TEXHOJOTHHA B cdepe
DPHEPreTUKH, TPAHCIOPTa, OCBOCHHS KOCMOCA, IOJYYEHUS HOBBIX MAaTepHAIOB
C 3a/laHHBIMU CBOWCTBaMU M Jpyrux. M3yueHue (U3MKKH BHOCUT OCHOBHOHM BKJIaJ
B (opmMupoBaHHME  €CTECTBEHHO-HAy4YHOW  KapTUHBI  MHpa  OOydarouuxcs,
B (hpopMupoBaHre YMEHUI NPUMEHITh HAYYHbII METO]I TO3HAHUS MPU BBIITOJIHEHUH UMH
y4€OHBIX UCCIICIOBAHUIA.

B ocHOBY Kypca (u3uKU JU1sl ypOBHSI CPETHETO 001Iero o0pa3oBaHus MOJI0KEH Psij
UJEN, KOTOPbIE MOXKHO PaCCMaTPUBATh KaK IPUHLIUIIBI €0 TOCTPOEHUS.

Hoes yenocmumocmu. B COOTBETCTBUM C HEH Kypc SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJEPXUT MaTepuai U3 BCeX pa3lenoB (U3MKH, BKIIOYAET Kak
BOIPOCHI KJJACCUYECKOM, TaK U1 COBPEMEHHOM (DU3HUKHU.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ Heil MaTtepuan Kypca Gpusuku o0beuHEH
BOKpYr (Qu3nueckux teopuil. Benymmm B Kypce sBiasercs (popMmMupoBaHHe
MPEAICTABICHUM O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEILIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuszanus MOpeanojaraeT HUCIOJIb30BaHUE
TYMaHUTAPHOTO MOTeHIMaNa (U3MIYECKON HAyKH, OCMBICIIEHUE CBSI3U PAa3BUTUSA (PUBHKHU
C pa3BUTHEM OOIIECTBA, a TaKXKE C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU U
HKOJIOTUYECKUMU MTPoOIeMaMu.

Hoes npuxnaonot uanpasenennocmu. Kypc Qus3nku mpeamnosiaraeT 3HAKOMCTBO
C IIUPOKUM KPYTOM TEXHUYECKUX M TEXHOJIOTMYECKUX MPUIIOKEHNN N3YUEHHBIX TEOPUI
Y 3aKOHOB.

Hoes sxonocuzayuu peanusyercs MOCPeACTBOM BBEICHUS 3JIEMEHTOB COJIEPIKaHus,
HOCBSIIEHHBIX HKOJIOTMYECKUM IpOOJeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbI
C Pa3BUTHEM TEXHUKHU M TEXHOJIOTUH, a Takke 0OCYKIEHHUsS MpOoOJIeM palMOHAIBLHOTO
IPUPOIONIOIB30BAHUS U KOJIOTMYECKON O€30MaCHOCTH.



CrepXHEBBIMU 3JIEeMEHTaMHU Kypca (U3MKH Ha YPOBHE CpPEIHEro oOIIero
oOpazoBaHMsl ABIAIOTCS  (pusmueckue Teopuu (popMUpOBaHHE MPEICTABICHUN
O CTPYKTYpE IMOCTpPOCHHs (PU3MYECKON TEeOpHuH, poju (PyHIaMEHTAIbHBIX 3aKOHOB U
NPUHILIUIIOB B COBPEMEHHBIX MPEACTABICHUSAX O MPHUPOJE, TPAHMIIAX MPUMEHHUMOCTH
TEOPUA, JUIsl ONTMCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUI U MPOIIECCOB).

CucTeMHO-IesITeIbHOCTHBIN TOAX0 B Kypce (DU3UKU peanu3yeTcsl Mpexkie BCEero
3a CYET OpraHu3alru HKCIIEPUMEHTAIBHON JAesITeIbHOCTH 00yJaromuxcs. J{mns 6a3oBoro
YPOBHSI Kypca (GU3UKU — 3TO UCIIOJI30BAaHUE CUCTEMbBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U J1a00OPaTOPHBIX pabOT, KOTOPBIE B IporpaMMe 1o Gpu3uke 00beIMHEHBI
B OOIIIMI CIIMCOK YYEHUUECKHUX MPAKTUUECKUX paboT. Brienenue B yka3aHHOM MepeyHe
7a00paTOpHBIX pPabOT, MPOBOAMMBIX [UISI KOHTPOJS M OICHKH, OCYIIECTBISIETCS
y4acTHUKaMU 00pa3oBaTeNIbHOTO Mpoliecca UCXOAS U3 0COOEHHOCTEN IIIaHUPOBAHUS U
ocHauleHus kabunera gusuku. [lpu 3ToM obecrnieunBaercss OBIaAeHUE 00YUYaIOIIUMUCS
YMEHHSIMH  TIPOBOJUTH KOCBEHHBIE HM3MEPEHHS, HCCICNOBAHUS 3aBHUCHMOCTEH
(¢u3NYECKUX BEIMYMH U IOCTAHOBKY OIBITOB 110 IPOBEPKE MPEJIOKEHHBIX THIIOTES.

bonpiioe BHUMaHHME YAETSETCS PEUICHUIO PACUETHBIX M KadeCTBEHHBIX 3ajad.
[Tpu 3TOM 1711 pacu€THBIX 3a/ad MPUOPUTETOM SIBIISIOTCA 3a7aud C SIBHO 3aJlaHHOU
¢u3nyecKkol  MOAENbIO, TMO3BOJSIOIIME  MPUMEHATh  M3YyYEHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJIHOTO paszeia Kypca, TaKk U WHTETPUPYS 3HAHUS U3 Pa3HBIX
pazaenoB. [l KaueCTBEHHBIX 3a]a4 MPUOPUTETOM SIBIIAIOTCA 3a/laHusl HAa OOBSCHEHHUE
npoTekaHuss GU3NYECKUX SBICHUN U TPOIECCOB B OKPY)KAIOIICH XKU3HH, TPEOYIOIIHe
BbIOOpA (hH3MUECKON MOJIENN AJIsl CUTYallul PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanmsimu PI'OC COO k maTepHabHO-TEXHUYECKOMY
o0ecrieyeHunto yueOHOro npoiiecca 0a30Bbli YpOBEHb Kypca (PU3UKHU HAa YPOBHE CPEAHETO
o0miero o0pa3oBaHUs JTOJDKEH U3ydaTbCs B YCIOBMSIX MPEAMETHOTO KaOuMHeTa (U3MKU
WIM B YCJIOBHSIX HWHTETPHUPOBAHHOTO KaOWHETa MPEIMETOB €CTeCTBEHHO-HAYyYHOTO
nukina. B kabunere GU3UKH JODKHO OBITH HEOOXOIUMOE JabopaTopHOEe 000pyAOBaHUE
JUTSL BBITIOJTHEHMSI yKa3aHHBIX B IMpOrpaMMe MO (U3MKE YUYEHUYECKHX MPAKTHUYECKUX
paboT U IEMOHCTPALIMOHHOE 000pYAOBaHUE.

JlemoHCcTpanMoHHOE 000pyaoBaHue (HOPMUPYETCS B COOTBETCTBUU C MPUHIUIIOM
MUHUMAJIBHON JTOCTATOYHOCTH U  O0OECIeYMBACT TIOCTAHOBKY IEPEUUCICHHBIX
B IporpamMme Mo (u3MKe KIIOUEBBIX JEMOHCTpALMW I HCCIEIOBAHUS H3y4aeMbIX
SIBIICHUH U TPOIIECCOB, SMIMPUYECKUX U (yHIaMEHTAIBHBIX 3aKOHOB, UX TEXHHUYECKUX
IIPUMEHEHUM.

JlabopaTtopHoe o0OpymoBaHHME JUISI YYCHMUYECKHX  TPAKTUYECKUX  padoT
dbopMupyeTcsl B BHJIE TEMAaTUIECKUX KOMIUIEKTOB U 00ECIIEUYMBAETCS B PacuéTe OHOTO
KOMIUIEKTa Ha JABYX oOydaromuxcs. TemaTnueckue KOMILIEKTHI J1abopaTOPHOTO
000pyTOBaHMsI JOIKHBI OBITH MOCTPOEHBI HA KOMITJIEKCHOM MCTIOJIh30BAaHUH aHATIOTOBBIX
U UU@poBbIX NPUOOPOB, a TaKKE KOMIBIOTEPHBIX HM3MEPUTENIbHBIX CHUCTEM B BHUJE
U poBbIX Jab0paToOpuid.

OCHOBHBIMHU LIENISIMU  U3Y4YeHUS (UMK B 00meM OOpa30BaHUU SIBIISIOTCS:

(dopMupoBaHrE MHTEpECa U CTPEMJICHHS OOY4YaIOIIMXCS K HAyYHOMY HU3YUYEHUIO
PUPOJIbI, PA3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;



pa3BUTHE TPEJCTABIECHUA O HAYYHOM METOJIe MO3HaHuA U (opMupoBaHUe
HCCJIEI0BATENHCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSIM;

dbopMHpOBaHWE HAYYHOTO MHPOBO33PCHHS KaK pe3yJbTaTa H3YYCHHS OCHOB
CTpOEHHUS MaTepuu U PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKHU;

dbopmupoBaHUe YMEHH OOBSACHSATH SIBICHUS C HCIOJIb30BAaHUEM (PU3MUYECKHUX
3HAHWM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHpoBaHUE TMPEACTABICHUNH O poOdu (PU3MKU IS  Pa3BUTUSA  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTmxeHne ASTHX 1eled o00ecrneynBacTCsl pEIIeHHEM CIEAYIOIUX 33134
B TIpOIIECCe U3YUYCHHsI Kypca (PU3UKU HA YPOBHE CPEIHEro O0IIero 00pa3oBaHus:

NpUOOpPETEeHNE CHUCTEMbl 3HAHUK 00 O0O0mMX (QU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUSX, BKJIIOYAs MEXaHUKY, MOJIEKYJSIPHYIO (DU3UKY, DJIEKTPOJAUMHAMUKY,
KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPU3UKY;

dbopMHpoBaHUEe YMEHHUI MNPUMEHATh TEOPETUYECKHE 3HAHUS [JIi OOBSCHEHUS
bu3nUecKkux SBJICHHM B TNpUpPOAEC U JUISl TPUHATHS TMPAKTHUECKUX PEIICHUIM
B IIOBCEIHEBHOM KU3HU,

OCBOEHHUE CMOCOOOB pEIICHMs PA3IMYHBIX 3a7a4 C SBHO 3aJaHHOU (PU3UUECKON
MOJIEIIbIO, 337124, MOAPa3yMEBAIOIIUX CAMOCTOATEILHOE Co3AaHe (HU3MUECKON MOJIEIH,
aJICKBaTHOM YCIIOBUSIM 3a/1a4u;

MOHUMaHUe (PU3UIECKUX OCHOB M TIPUHIIMITOB JIEHCTBUS TEXHUICCKUX YCTPOUCTB U
TEXHOJIOTUYECKHX TMPOIIECCOB, UX BIMSHUS Ha OKPYKAIOUIYIO CPEY;

OBJIAJICHAEC METOJaMH CaMOCTOSITCIIPHOTO TUTAHUPOBAHUS H  TIPOBEICHUS
(bU3MYEeCKUX IKCIIEPUMEHTOB, aHAIM3a M UHTEPIpeTaly UHPOpMaIlUU, ONpEIeTCHHUS
JIOCTOBEPHOCTH MOJTYYEHHOTO PE3yJIbTaTa;

CO3/IaHME€ YCJIOBUW JJs Pa3BUTUA YMEHUW TMPOEKTHO-MCCIIEI0BATENHCKOH,
TBOPUYECKOU JIESITEITIBHOCTH.

Ha wusydenne ¢usuku (0a30BbIi YypOBEHb) Ha YpPOBHE CPEIHETO OOIIETOo
obpazoBanust otBoautTcs 136 wacoB: B 10 kmacce — 68 wacoB (2 waca B HeEIENi0),
B 11 xacce — 68 yacoB (2 yaca B HEJCIIO).

[Ipenyaraemelii B mporpamMme 1o Gu3HKe mepeueHb JJa00PaTOPHBIX U MTPAKTHYECKUX
paboT ABISETCS PEKOMEHIOBAHHBIM, YUUTENh JISJIACT BHIOOP TIPOBEICHUS JJa00PaTOPHBIX
paboT U OMBITOB C YUETOM UHAUBUIYATHHBIX OCOOCHHOCTEH 00yJaromuxcs.

JIrobast paboyas mporpaMma JOJDKHA TOJIHOCTHIO BKJIIOYATh B ceOsl copeprkaHue
JTAHHOM MPOTPaMMBI IO (pHU3UKeE.

B otaenbHbIX ciydasx Kypc pu3nku 0a30BOro ypoBHS MOKET U3ydaThesi B 00bEMe 204
yaca 3a gBa rojga oOydenus (3 u B Hememo B 10 m 11 kmaccax). B arom ciydae
yBeMUYUBaeTCsl He MeHee ueM 110 20 4 pe3epBHOE BpeMsi, KOTOPOE UCTIONb3YETCs YIUTEIEM
JUISL U3y4EHHs] BOMPOCOB, TECHO CBSI3aHHBIX C BBIOPAHHBIM MpoduieM Oo0yudeHus, U
YBEIMYMBACTCS YdeOHAs Harpy3Ka, OTBOAMMAS HA U3YUCHUE MEXAHUKH, MOJICKYJISIPHOM
GU3MKKA W SIEKTPOJAMHAMUKH, 3a CUET pACHIMpPEHUs 4Yucia JabopaTOpHBIX padoT
HCCJIEIOBATENILCKOTIO XapaKTepa U YPOKOB PEIICHUS KAYECTBEHHBIX U PACUETHBIX 3a/1a4.



COJEPXAHME OBYUYEHUA

10 KJIACC
Pasznen 1. @usuka 1 MeTOAbI HAYYHOT'O IO3HAHUS
duszrka — HayKa o npupoje. HaydHnsle METOABI TO3HAHUS OKPYKAIOLIETO MUPA.

Pounb sxcnieprMenTa 1 TEOpUH B MPOLIECCe MO3HAHUS MPUPOIbI. DKCIIEPUMEHT B (pU3HKeE.

MopnenupoBanue (QU3NYECKUX SBJIEHUN U mpoueccoB. HayuHble runoressl.
dusnueckre 3aK0Hbl U TeOpUU. [ paHUIBI IPUMEHUMOCTH (PU3NUECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb 1 MecTo pusnku B GopMHUpOBaHUM COBPEMEHHON HAyYHOM KapTHUHBI MHpA,
B IIPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu
AHaorosbie ¥ U(PPOBBIE U3MEPUTEIIBHBIC TPUOOPHI, KOMITBIOTEPHBIE TATUYNKH.

Pa3jnen 2. MexaHuka
Tema 1. Kunemamuka

Mexannueckoe aBrxeHne. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBMkKEHHS. CrucTteMa
orcuéra. TpaekTopus.

[Tepemerenue, CKOPOCTh (CpeIHSASI CKOPOCTh, MTHOBEHHASI CKOPOCTh) M YCKOpPEHHUE
MaTepUaibHOM TOYKH, HMX TMPOCKIMM HAa OCH CHUCTEeMbl koopauHat. CroxeHue
MEPEMEILICHUM U CIIOKEHNE CKOPOCTEM.

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE TpsMOJIMHEWHOe nBkeHue. [ 'paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIYyTHU U MEPEMEIICHUSI MaTepUabHON
TOYKU OT BPEMEHH.

CBobOosHOE MajieHue. Y CKOpeHre CBOOOHOTO MaICHMUS.

KpuBonmHeHoe nBUKEHUE. J[BHKEHHWE MaTEepUaNbHOW TOYKM MO OKPYKHOCTH
C MOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJIOBAsI CKOPOCTh, JINHEWHAsA CKOPOCTh. 1lepnon
U yactoTta oOparmieHus. LleHTpocTpeMUTeNbHOE YCKOPEHHE.

TexHuyeckue ycTpolcTBa U MPAKTHUYECKOE MPUMEHEHUE: CIHUJIOMETpP, ABUKECHHE
CHapSJI0B, LICMTHBIE U PEMEHHBIE TIEpEeAayH.

Jlemoncmpayuu

Mopens cucTteMbl OTCuUéTa, WUIIOCTpAllMsd KHHEMATHYECKUX XapaKTEPHUCTHUK
JBH>KCHUSL.

[IpeoOpazoBanue NBMKEHUH C UCIIOIH30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmiogenue pABuxkeHUsT Tena, OpOIIEHHOTO TOJA YIiOM K TOPU3OHTY H
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOHOTO Ma/IeHHUS.

Hamnpagnenne ckopocTu npu ABUKEHHUH 110 OKPYKHOCTH.



Yuenuueckuii sxcnepumenm, nabopamopusie pabomol

N3yyeHne HEpaBHOMEPHOTO JABWKEHHUS C LEJIbI0 ONpENeJCHUsT MIHOBEHHOMU
CKOPOCTH.

HccnenoBanre  COOTHOILIEGHUS  MEXKIY — MyTSAMH,  MNPONUACHHBIMU  TEJIOM
3a TIOCJIeIOBaTEIbHbIC PABHBIE TPOMEKYTKHA BPEMEHHU MPU PABHOYCKOPEHHOM JIBIXKCHHUH
C Ha4YaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yyenue pABMKEHUS IIapuKa B BS3KOM JKHUJIKOCTH.

N3yueHne nBuxeHUs Tena, OpONIEHHOTO TOPU30HTAILHO.

Tema 2. /lunamuka

[Tpuanun otHocutensHOCTH [anmuned. [lepseiii 3akon HeroTona. MHepumanbHbIe
CUCTEMBI OTCYETA.

Macca tena. Cwuna. IlpuHnun cynepnosunmu cui. Bropol 3akon Herotona
JUIs MaTepualibHOM TOUKU. TpeTuit 3akoH HproTOHA 111 MaTepUalbHBIX TOYEK.

3akoH BceMupHoOro Tsrorenud. Cuia tspkectu. [lepBas kocmMuyeckas CKOpOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunbl Tpenus (mokosi, cCKoyibkeHus, kadeHus). Cuna tpeHus. Cyxoe
Tpenue. Cuiia TpeHusl CKOJIbKEeHUs U cuia Tpenus nokosi. Kosddumument tpenus. Cuna
CONPOTUBJICHUS MIPU ABUKEHUH TEJIa B )KUJIKOCTH WJIH rase.

[locTynarenbHOE 1 BpalllaTeIbHOE ABMKEHUE a0COIIOTHO TBEPIOTO TENA.

MOMEHT CHJTbI OTHOCUTENIBHO OCH BpaueHus. [lneqo cunbl. YcinoBus paBHOBECUS
TBEPIOIO Tea.

TexHuyeckue yCcTpocTBa U MPAKTUUECKOE TPUMEHEHUE: MOJIIUITHUKY, TBHKCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne UHEPLUU.

CpaBHeHuE Macc B3aUMOAECHCTBYIOIINX TE.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CroxeHune Ccuil.

3aBUCUMOCTH CUJIBI YIIPYTOCTHU OT JiehopMaIiuu.

HesecomocTts. Bec Tena nmpu yCKOpEHHOM NOABEME U AJCHUU.

CpaBHeHUE CHII TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBust paBHOBECHS TBEPAOTO Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomol

N3yuenue nuxenns Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CHUJI  YINPYTOCTH, BO3HUKAIOIIMX B NPYKHUHE U
pe3nHOBOM 00pasiie, OT ux AePOpPMAaIIHH.

UccnenoBanue yciioBui paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO OCh BPAILLICHHUS.



Tema 3. 3aKoHbl cOXpaneHus 6 mexaHuke

NMnynbc MaTepuanbHOM TOUKM (Tesa), CUCTEMbl MaTepHabHBIX TOYeK. Mmybe
CHUJIBI U M3MEHEHHE HMIIyJbCca Teja. 3aKOH COXpPaHCHUsS HUMITyJibca. PeakTuBHOE
JIBUKCHUE.

Pa6Gora cuibl. MOIIIHOCTH CHJIEL.

Kunernueckass »dHeprus MaTepualbHOM TOukd. TeopemMa 00 U3MEHEHUH
KUHETHUYECKOU YHEPTUU.

[ToreHunanbHas 3Heprus. [loTeHIManpHass SHEPrus ynpyro aeGopMupoBaHHOM
npyxuHbl. [loTeHIManbHas SHEPTUs Tejla BOJIU3H MOBEPXHOCTU 3EMITH.

[ToTeHIManbHBIC U HEIOTEHIIUATBHBIC CHITBI. CBSI3h PaOOTHI HETIOTEHITHATBHBIX CHIT
C UI3BMEHEHUEM MEXAHUYECKOW SHEPTUH CUCTEMBI TEJI. 3aKOH COXPAHEHUSI MEXaHUYECKOU
SHEPIHUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: BOJOMET, KOIED,
MIPY>KUHHBIN TUCTOJIET, IBUKCHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

[lepexon noTeHMaNbHOM YHEPTUU B KHHETUYECKYIO U 0OOPaTHO.
Yuenuuecxuii sxcnepumenm, 1abopamopuvle pabomuol

N3ydenne abCoTIOTHO HEYIPYToTo yaapa ¢ TOMOIIBIO ABYX OJWHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBA3u pabOTHI CUJIbI C UBMEHEHUEM MEXaHUYECKOW PHEPTruu Tena
Ha MMPUMEPE PACTSHKEHUS] PE3UHOBOTO JKT'YTa.

Paznen 3. MousekyJsipHast pu3uKa U TEPMOJUHAMUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopul

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU U HMX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep IBUKEHUS WU
B3aUMOJICHCTBUS YAaCTUL BEIIECTBA. MOJIENIN CTPOEHUS Ta30B, )KUJIKOCTEN U TBEPIBIX TEI
1 00bsSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MOjeneil. Macca u pa3Mepbl MOJICKY L.
KommuecTBo BemnectBa. [loctossHHas ABoraspo.

TemoBoe paBHOBecue. Temmeparypa u €€ wusmepenue. lllkana temmeparyp
Llenbcus.

Mogene uaeanbHOro raza. OCHOBHOE YpPaBHEHHE MOJICKYJISIPHO-KMHETUYECKOU
TEOPUU UJCATHHOTO raza. AOCOIIOTHAS TeMIlepaTypa Kak Mepa cpeHed KMHETHYECKON
SHEPrYUU TEIUIOBOTO ABMKeHUs dacTtull ra3za. lllkana temneparyp KensBuna. ['a3oBbie
3aKoHbl. YpaBHeHue MeHnneneeBa—Knaneiipona. 3akoH Jlambrona. WM3ompouecch
B MJICAJTLHOM T'a3€ C MMOCTOSTHHBIM KOJIMYECTBOM BelecTBa. ['padudeckoe nmpeacTaBicHue
M30IPOIIECCOB: U30TEPMa, U30X0pa, H300apa.

TexHuuyeckue ycTpoicTBa U MpakTHUYECKOE MPUMEHEHHE: TEPMOMETP, OapOMETP.



Llemoncmpayuu

OMBITHI, TIOKA3bIBAIOIIUE JUCKPETHOE CTPOCHUE BellecTBa, (hOTOTpaduu MOJICKYIT
OPraHMYECKUX COCAUHCHUH.

OmnbiTel 110 71U GY3UM KUTKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopens onbiTa LTepHa.

OnbIThI, JOKA3bIBAIOIIKE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBUS.

Mogens, WILTIOCTPpUPYIOIIas TPUPOTY IABJICHUS ra3a HA CTEHKU COCya.

OnbIThI, WUTIOCTPUPYIOIINE YPABHEHUE COCTOSHUS UICAIBHOTO ra3a, U30MpPOLIECCHI.
Yuenuueckuti sxcnepumenm, rabopamoptule pabomoi

OmnpeneneHne Macchl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEPEHUH 00bEMa
KOMHAThI, JaBJICHUS U TEMIIEpATypbl BO3IyXa B HEM.

UccnenoBanue 3aBUCUMOCTH MEXy MapaMeTpaMu COCTOSTHUS Pa3pe:KEHHOTO rasa.

Tema 2. Ocroebl mepmoouHamurku
TepMoauHaMuueckass cucTeMa. BHYTpeHHSST DJHEpPrus TEPMOJMHAMUYECKOM

CUCTEMBI M crocoObl €€ u3MeHeHus. KommuecTBo TerioTel W pabora. BHyTpeHHsis
DHEPIusl OJHOATOMHOTO HAECANIBHOTO ra3a. Buael Teruionepenadu: TEIIONPOBOAHOCTD,
KOHBEKIIUS, HU3IyYEHHE. YIenbHasg TEIIOEMKOCTh BelecTBa. KOIMYECTBO TEIIOTHI
IIPU TEIJIONEpeIaye.

[Tonsitue 06 agnabarnom mpouecce. [lepBoiit 3akoH TepmoauHaMuku. [I[pumenenue
MEepBOTO 3aKOHAa TEPMOJMHAMHUKU K wu3ompoieccaMm. ['padudeckas wHTEprnperaius
paboTHI raza.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTuMoCTh POIIECCOB B IPUPO/IE.

TennoBsle MamuHbl. [IpuHIUIBL JEHCTBUSA TEIUIOBBIX MamuH. [IpeoOpa3zoBanus
HHEPTUHU B TEIJIOBBIX MamnHax. Koadduiiuent nmone3noro qeiCcTBUS TEMIOBOM MAIIIUHBI.
[Huxn KapHo u ero xondPuIMEHT MOJIE3HOTO ACHCTBUS. DKOJOTHUUECKUE MPOOIEMBbI
TEIJIO3HEPTeTUKU.

TexHuyeckue ycTpoHuCTBa U MPAKTUYECKOE MPUMEHEHUE: IBUTATENIb BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAWJIBHUK, KOHAUIIMOHED.

[Tpodeccun nnxeHep — XUMUK, HHXKEeHEp — hus3uk u 1.1. [lomydyerue npodeccuii B
CamapckoM HallMOHAJIbHOM HCCIIE0BATENLCKOM YHUBEpcUTeTe nMeHu akajgemuka C.I1.
Koponesa.

Jlemoncmpayuu

M3meHeHne BHYTPEHHEW PHEPTUU Teja MPU COBEPIICHUH PaOOThI: BBUIET MPOOKH
u3 OYTBUIKM TIOJT ICUCTBUEM C)KATOTO BO3yXa, HarpeBaHue d(dupa B JaTyHHOU TpyOKe
yTEM TpeHUs (BUICOIEMOHCTPALINS).

N3meHeHnne BHYTpeHHEW »HHepruu (TeMmmepaTyphl) Tela MpuU TeIUlonepenaye.

OnbIT 0 aAKa0ATHOMY PACIIUPEHHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopnenu mnapoBoil TypOHWHBI, JBUTaTENsl BHYTPEHHETO CrOpaHusi, PEaKkTUBHOIO
JIBUTATEJIS.
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Yuenuueckuti sxcnepumenm, 1abopamopsle pabomol
N3mepenue yienbHOoN TEIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusa eeuiecmea. Pazosvie nepexoovt
[TapooOpazoBanue u KoHjeHcauus. Mcnapenwe u kunenwe. AOCOIIOTHAS H

OTHOCHUTEJIbHASI BJIAXKHOCTh BO3Ayxa. HacelileHHbId map. YenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT 1aBJICHHUS.

Teépnoe Ttemo. Kpucrammmueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaiuiel. CoBpemeHHble Marepuanbl. [lmaBienue wu
KpUcTayuM3anus. Y aenbHas Teriora miaasieHus. Cyonumanus.

VYpaBHeHuE TEII0BOro OagaHca.

TexHuueckrue yCcTporucTBa U MPAKTUYECKOE PUMEHEHUE: TUTPOMETP U IICUXPOMETP,
KQIOPDUMETP, TEXHOJIOTUM TIOJYYEHUSI COBPEMEHHBIX MAaTEpUajoB, B TOM YHCIIE
HAaHOMATEPUAJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiiCTBa HACBHIILICHHBIX ITAPOB.

Kunenue npu noHUKEHHOM JIaBJICHUH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Hab6nronenue HarpeBaHus U TUIaBJICHUS KPUCTAUIMYECKOTO BEIIECTRA.

JleMoHcTpalusi KpucTasioB.

Yyenuueckuii sxcnepumenm, 1abopamopuvle pabomol
N3mMepenne OTHOCUTENIBHOM BIaXKHOCTH BO3AYXaA.

Paznen 4. JjaekTpoaMHAMHUKA
Tema 1. Inexkmpocmamuxa

OnekTpu3anus Tell. DJIEKTpUYecKuil 3apsia. [[Ba BHAa SIEKTPUUECKUX 3apsI0B.
[IpoBOIHUKH, AUANEKTPUKA M MOIYNPOBOAHUKHU. 3aKOH COXPAHEHHS BJIEKTPUYECKOTO
3apsaa.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. TodedHbId 3IEKTPUUYECKUN 3apsil.
DnekTpuueckoe noJie. Hanpssk€HHOCTH 35ieKTprudeckoro nosis. [lpuHnun cynepno3uunn
AJIEKTPUYECKUX TOJIeH. JIMHUY HANPsSKEHHOCTH AIIEKTPUYECKOTO TOJIS.

Pabora cun amekrpocratmyeckoro moig. Ilorenmuman. Pa3HOCTH MOTEHITMAIOB.
[IpOoBOIHMKM ¥ AUAPIEKTPUKU B BJIEKTPOCTATUUECKOM moJie. Jludnnexktpuueckas
MPOHHULIAEMOCTb.

DNeKTpoE€MKOCTh. KoHIIeHCaTop. DIEKTPOEMKOCTh IIJIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsKEHHOT0 KOHAEHCAaTopa.

TexHndyeckue yCTPOMCTBA UM MPAKTHUYECKOE IPUMEHEHUE: DIIEKTPOCKOII,
IEKTPOMETP,  DJCKTpOCTaTHUeCKash  3aluTa, 3a3eMJICHHE  DJIEKTPONpHOOpPOB,
KOHJICHCATOP, KOUPOBAJIBHBIN alliapar, CTPYWHBIN IIPUHTED.

Llemoncmpayuu

Y CTpOUCTBO ¥ TPUHIUI I€UCTBUS DIIEKTPOMETPA.

B3aumoericTBre Ha3IEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpOBOJHUKH B 3IEKTPOCTATUYECKOM I1OJIE.
11



9HCKTpOCT3TI’I‘I€CKa}I 3aluTa.
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JINDIEKTPUKH B DJIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOMIAJAH IJIACTHH,
PACCTOSHUS MEXIAY HUMH U IUDJIEKTPUIECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHASHCATOPA.
Yyenuueckuti sxcnepumenm, 1abopamoptsle pabomol

N3mepenue 3neKTpoEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmosannwtit nekmpuueckuit mok. Toku ¢ paznuunwix cpeoax

DIEKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHMS JIEKTPUUECKOTO TOKA. MIcTOUHMKH
Toka. Cuina Toka. [locTosHHBIHI TOK.

Hanpspxenune. 3akon Oma 1151 yyacTKa LEnu.

ONEKTpUYECKOE  CONPOTUBIIEHUE.  YJENBHOE  COINPOTHUBIICHHE  BEIIECTBA.
[TocnenoBarenbHOE, MAPAIIIENBHOE, CMEIIAHHOE COEAMHEHNE IPOBOTHUKOB.

Pabota snexkTpuueckoro Toka. 3akoH J[xoyns—Jleniia. MoImHOCTh AEKTPUUECKOTO
TOKa.

DNEKTPOJBIXKYIAs CUJIa U BHYTPEHHEE COMPOTUBIICHUE MCTOYHUKA TOKA. 3aKOH
OmMa 117151 TOJTHOM (3aMKHYTOM ) AJIeKTpruueckoi nenu. KopoTkoe 3aMbIKkaHue.

DJIEKTPOHHAS MPOBOAUMOCTD TBEPABIX METAIOB. 3aBUCHMOCTh CONPOTHUBIICHUS
METAJJIOB OT TemnepaTypbl. CBEpXIPOBOIUMOCTb.

DJIIEKTPUYECKUM TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX ITYYKOB.

[TomympoBonuuku. CoOCTBEHHAS U TPUMECHAS IIPOBOAUMOCTD MOIYITPOBOTHUKOB.
CaoticTBa p—N-niepexonaa. [lomynpoBoaHUKOBBIEC PUOOPHI.

DJIEKTPUYECKHUM TOK B pACTBOPAX U PACIIaBaX IEKTPOJIUTOB. DIEKTPOIUTHIECKAS
JIACCOIMALIMS. DIEKTPOIIU3.

DJIEKTPUYECKANA TOK B Trazax. CaMOCTOSTENbHBIN U HECAMOCTOSTEIBHBIN pa3psia.
Momnnus. [Tnazma.

TexHn4eckre yCTpOMCTBa U MPAKTUYECKOE NMPUMEHEHUE: aMIIEPMETP, BOJIBTMETP,
peocTar, ICTOYHHUKHU TOKA, 3JIEKTPOHArpeBaTeIbHble NPUOOPHI, JEKTPOOCBETUTEIIbHbBIE
NpuOOpbl, TEPMOMETP  COMPOTUBJICHUS, BAKYyMHBIA JHOJ, TEPMHUCTOPHl H
(hOTOPE3UCTOPHI, TOTYTIPOBOJHUKOBBIN U0/, TAIbBAHHUKA.

Jlemoncmpayuu

N3mepenne cuibl TOKa U HapsiKEHUS.

3aBUCUMOCTH CONPOTUBIICHUS UIUHIPUUYECKUX MPOBOJHUKOB OT JUIMHBI, TUIOILA N
MONIEPEYHOT 0 CEYEHN U MaTepuaa.

CmemanHoe COeTMHEHUE POBOJHUKOB.

[Ipsmoe  wW3MepeHHe  DNEKTPOABMXKYIIEM  cuibl. KopoTkoe — 3ambIKkaHue
raJlbBaHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTH COMPOTUBIICHUS] METAJJIOB OT TEMIIEPATYPHL.

IIpoBOAMMOCTB IIEKTPOIUTOB.

NckpoBoil pa3ps ¥ MPOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSIS TPOBOAUMOCTD AUOJA.
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Yuenuueckuii sxcnepumenm, nabopamopusie pabomol
N3y4yeHne cMENIaHHOTO COEIUHEHUS PE3UCTOPOB.
W3mepenne 3IeKTPOJBIKYIIEH CHIIbI HMCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTUBJICHUS.
Ha6monenue snextponusa.

Me:xnpeaMeTHbIe CBA3H

N3yuenue kypca ¢pusuku 0a3oBoro ypoBHs B 10 kiiacce oCyIlecTBIisieTcs ¢ y4ETOM
CoJIep KaTelIbHbIX MEXKITPEAMETHBIX CBSI3€H C KypcaMU MaTEMaTUKH, OMOJIOTUU, XUMUH,
reorpauu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nowsimusi, CBS3aHHbIE C HW3YYEHHUEM METOJIOB HAYYHOIO
MO3HAHUSA: SIBJICHUE, HAYYHBIN (akT, runores3a, (pu3nveckas BeJIMYMHA, 3aKOH, TEOpHs,
HaOJII0/IEHUE, SKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: penieHHe CUCTEMbl ypaBHEHUU, JUHEHHas (yHKUMsA, napadoina,
runepo6oa, X rpauKu U CBOMCTBA, TPUTOHOMETPUUECKHE (QYHKIUU: CUHYC, KOCUHYC,
TQHI€HC, KOTAaHI'€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI U HUX
IIPOEKIMHU HA OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocus: MexaHuueckoe IBWKEHHE B KUBOW mpupoae, auddysus, ocmoc,
TEIUIOOOMEH KHUBBIX OpPraHU3MOB (BHABI TEIUIONEpPEaur, TEIUIOBOE PaBHOBECHUE),
AIEKTPUYECKHUE SIBJICHUS B AKUBOUN MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEILECTBA, CTPOCHUE aTOMOB M MOJEKYJI, MOJb
BEILECTBA, MOJISIPHAS Macca, TEIUIOBBIE CBOWCTBA TBEPHABIX TEJ, KUAKOCTEH U Ta3o0B,
AIEKTPUYECKUE CBOMCTBA METAIIOB, JIEKTPOJIUTUYECKAS TUCCOLMALNS, TaJIbBAHUKA.

T'eoepagpus: BMaxxHOCTH BO3/LyXa, BETPHI, 0apOMETpP, TEPMOMETP.

Texnonocus: nmpeodpazoBaHUE ABMXKEHUH C HCIIOJIB30BAHUEM MEXaHU3MOB, YUYET
TPEHUS B TEXHUKE, NOJAIUIMIIHUKH, HCIOJIb30BAHME 3aKOHA COXPAHEHUs HMITyJbCca
B TE€XHUKE (pakeTa, BOJAOMET U JAPYTue), ABUTATENb BHYTPEHHETO CrOpaHHs, mapoBas
TypOuHa, ObITOBON XOJIOAMIBHUK, KOHAULIMOHEP, TEXHOJOTUH MOJTYYEHHS] COBPEMEHHBIX
MaTepuaioB, B TOM YKCIIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH, JJIEKTPOCTATUYECKAS
3allUTa,  3a3€MJIGHUE  DJEKTPONPUOOPOB,  KCEPOKC,  CTPYHHBIH  TIpPUHTED,
3JIEKTPOHArpeBaTeNbHbIE TPUOOPHI, TEKTPOOCBETUTEIbHBIE PUOOPHI, TaATbBAHUKA.

11 KJIACC
Paznen 4. JjaekTpoaMHaMuKa
Tema 3. Maznummnoe none. I1eKmMpoOMaAZHUMHAA UHOYKYUS

ITocTostHHBIE MaruuThl. B3amMmogelcTBHE NOCTOSIHHBIX MAarHUTOB. MarHuTHOeE
nosje. Bekrop marHuTHOM HMHAYKUMWU. [IpyHUOMN Cynepno3WiMyd MAarHUTHBIX ITOJIEH.
JIvHMM MarHuTHOM MHAYKIMK. KapTuHa JIMHUI MArHUTHON MHTYKIIMHY TTOJISl TOCTOSTHHBIX
Mar"HuToB.

MarauTtHoe 1ojie NpOBOJAHUKA C TOKOM. KapTMHa JMHUN MHAYKIHMU MarHUTHOTO
MOJISL JJIMHHOTO NPSIMOTO MPOBOJAHUKA M 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIIKU
¢ TokoM. OnbIT DpcTeaa. BzanmoaericTBre NpOBOJHUKOB C TOKOM.
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Cuna Amnepa, €€ MOAYJIb U HallpaBJIEHUE.

Cuna JlopeHua, €€ Moayib M HalpabiieHUE. J[BHKCHHME 3apspKEHHON YacTHLIBI
B OJTHOPOJIHOM MarHuTHOM moiie. Pabota cumsl Jlopenia.

SIBneHHE DNEKTPOMArHUTHOM MHAYKUMH. [I0TOK BEKTOpa MarHMTHOM MHIYKIIHH.
DNeKTpOoABIXKYLIAs CHUJla MHAYKIMU. 3aKOH 3J1€KTpoMarHuTHOM nHaykuuu dapazes.

BuxpeBoe snektpuueckoe  ToJsie.  DJNEKTPOABMXKYINAS  CHJIA  HUHIYKIHUH
B IIPOBOJIHUKE, JBIKYIEMCSI IOCTYNATENBHO B OAHOPOJIHOM MarHUTHOM IIOJI€.

[IpaBuno Jlenma.

NHAyKTUBHOCTE.  SIBIEHME  CaAMOMHAYKIMM.  OJIEKTPOJABIKYIAs  CHJa
CaMOWHYKIIHH.

OHeprust MarHUTHOT O IOJIs1 KATYLIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue ycTporcTBa M IMPAKTUYECKOE NMPUMEHEHHUE: ITOCTOSHHBIE MAarHHWTHI,
DIEKTPOMArHUThI,  JJEKTPOJABUIATENb,  YCKOPUTEIM  DJJEMEHTAPHBIX  YaCTHL,
VHIYKIIMOHHAS I1E€Yb.

Joctmxenns  Mononbix  ydyeHblXx  Camapsl.  Camapckuid  HaMOHAJIBHBIN
HCCIIE0BaTENbCKN yHUBEepceuTeT uMeHn akagemuka C.I1. Koponesa.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIIOHEHME DNEKTPOHHOTO ITyYKa MATHUTHBIM ITOJIEM.

JIvHMK MHIYKIIMY MAarHUTHOTO TTOJIS.

B3anmoneiicTBre 1ByX NpOBOJHUKOB C TOKOM.

Cuna Amnepa.

Jevictue cuiibl JIOpeHI1a HA MOHBI SJIEKTPOJIUTA.

SIBneHHE DIIEKTPOMATHUTHOW HHAYKIUU.

IIpaBuo JleHuna.

3aBUCHUMOCTb JJIEKTPOABUKYIIEN CHJIBI MHAYKIHH OT CKOPOCTH W3MEHEHUS
MAarHuTHOTO IOTOKA.

SIBiIeHME CAMOUHYKLIMH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3ydenre MarHuTHOTO IOJIS KATYIIKU C TOKOM.

Hccnenoanue nevcTBrs MOCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

UccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON UHAYKIIUH.

Pa3nen 5. Kojie0anus 1 BOJIHBI
Tema 1. Mexanuueckue u 3neKmpomazHumHusle Koaeoanus

KonebarensHas cucrema. CBOOOIHBIE MeXxaHWYeCcKUe KoyieOanus. ["apmoHudeckue
konebanus. [lepuon, yacrota, ammiutyna u ¢aza xonedanuid. [Ipy>KUHHBIN MasTHUK.
Marematuueckuii MasTHUK. YpaBHEHHE TrapMoHHWYeckux Kosebanuil. IlpeBpamienue
HHEPrUM NPU FAPMOHUYECKUX KOJIEOAHUSAX.

Konebatenbublit koHTYyp. CBOOOHBIE JIEKTPOMATrHUTHBIE KOJIEOaHHS B UI€ATBHOM
K0J1e0aTEIbHOM KOHTYpE. AHAJOTUSl MEXIYy MEXaHUYECKUMHU U DJIEKTPOMATHUTHBIMU

koneOanusimu. @opmyna TomcoHa. 3aKOH COXpaHEHHsS SHEPrUM B HAEaJIHHOM
15



K0JIe06aTeTbHOM KOHTYpE.
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[IpeacraBienre o 3aTyxarOUMX KoJieOaHUsX. BBIHYXIEHHbIE MEXaHUYECKHE
Kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHuUsl.

[Tepemennblil TOK. CHHYCOUJATBbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUIUTYIHOE U JEHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HATIPSIKEHUS.

Tpanchopmarop. IlpomsBoacTBo, mepegadya u MOTpeOJIEHUE DICKTPUUECKOMN
DHEPruM. OKOJIOTMYECKHE PHUCKHA IMpU MPOU3BOJACTBE AJEKTpodHeprun. KynbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B ITOBCETHEBHOM )KU3HH.

TexHuyeckue yCTporCcTBa M MPAKTUYECKOE NMPUMEHEHHUE: JIEKTPUUECKUN 3BOHOK,
TE€HEPATOP MEPEMEHHOI0 TOKA, JIMHUH 3JIEKTPOIepeaay.
Jlemoncmpayuu

HccnenoBanre mapamMeTpoB KojeOaTeabHONW CUCTeMbl (MPYKUHHBIM WM
MaTeMaTUYECKU MAsITHUK).

HaOnronenue 3atryxaromux KojaeOaHui.

UccnenoBanue CBONCTB BEIHYKICHHBIX KOJICOAHUIA.

Habnronenue pezonanca.

CB0OOHBIC AIEKTPOMArHUTHBIEC KOJICOaHUSI.

OcuuiorpaMMbl — (3aBUCUMOCTH  CUJIBI  TOKa W HAIPSOKEHUST OT BPEMEHH)
JUTS DJIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3oHanc 1mpu  1mOCIENOBAaTENbHOM  COEAUHEHUM  PE3UCTOpPA,  KaTYLIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TMHUY 3JIEKTPOIEepEIayu.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

HccnenoBanre 3aBUCHMOCTH TIEPHOJIAa MAJIBIX KOJIEOAHUH Tpy3a HA HUTHU OT JIJIMHBI
HUTU U MACChI Ipy3a.

HccnenoBanre NepeMEeHHOT0 TOKA B LIETH U3 MOCIEA0BATENIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U pe3ucTopa.

Tema 2. Mexanuueckue u 31eKmpomMazHUMHbsLe 60HbI

Mexannueckue BOJHBI, ycioBUsi pacnpocTtpaneHusi. llepuoa. CkopocTh
pacrpocTpaHeHus U AjinHa BOJIHbL. [lonepeunsie 1 mpooipHbIe BOJIHBL MHTEphepeHms
U AU paKiys MEXaHUYECKUX BOJIH.

3Byk. CxopocTh 3ByKa. ' pomkocTh 3Byka. BeicoTa Tona. TeMOp 3ByKa.

DONEeKTpOMAarHUTHHIE BOJHBL. YCIOBUS H3IYYEHUS DSJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrauusi BektopoB E, B, V B anektpomarHutHoil BosiHe. CBoMcTBa
AIIEKTPOMATHUTHBIX BOJIH: OTpPaXX€HHE, TMPEIOMIICHHUEe, TMoispu3auus, Iudpakius,
uHTepdepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

Illxana DSIEKTPOMArHUTHBIX BOJH. [Ip¥MeHEHHE DIEKTPOMArHUTHBIX  BOJH
B TEXHUKE U OBITY.

IIprHIMIBI paguOCBI3K U TeNeBUACHU. Pagnonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOWCTBA M IPAKTHYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, YyJIbTPA3BYKOBas JMArHOCTHMKA B TEXHUKE U MEIMIMHE, pajap,
panuonpuéMHHUK, TEIEBU30p, aHTeHHa, Tenedgod, CBY-meus.
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Llemoncmpayuu

O0pa3oBaHue 1 pacIpOCTPaHEHUE MONEPEUHBIX U TPOJOJIBHBIX BOJIH.

Konebmomieecs Teo Kak HICTOYHUK 3BYKa.

HabGmoienue otpaskeHus U IpeoMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue untepdepeHu u qudppakiui MEXaHUYECKUX BOJIH.

3BYKOBO pE30HaHC.

Habmroienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIATY/I0M U 4aCTOTON
KOJIeOaHMIA.

HccnenoBaHue CBOWCTB 3EKTPOMAarHUTHBIX BOJIH: OTPa)K€HUE, IPEIOMIICHUE,
noJisipu3anys, Tudpaxius, HHTephepeHIINs.

Tema 3. Onmuka

['eomeTpuueckas ontuka. [IpsMoauHeliHOE paclipOCTpaHEHUE CBETA B OJTHOPOIHOM
cpene. JIyd cBera. ToueUHBIN UCTOYHUK CBETA.

OtpaxkeHne cBeTa. 3aKOHbl OTpaxeHus cBera. lloctpoeHue wu300pakeHHI
B IJIOCKOM 3€pKalie.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUSI CBeTa. AOCONIOTHBIA IMOKa3aTellb
npeinomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. lIpeaenbHbIl yrojl MOJHOTO
BHYTPEHHETO OTPAKCHUS.

Hucnepcus ceera. CioxHbIN cocTaB 0enoro ceera. L{Ber.

Cobwuparoniyie U paccenBaromiye JTuH3bl. ToHKas nrH3a. DOKYCHOE PacCTOSIHUE U
ONTHYECKas Cuila TOHKOW JuH3BL [locTpoeHne wu300pakeHHl B COOHMpAIOIMIUX U
pacceuBaromux JuH3ax. PopMysa TOHKOM JIMH3BL. Y BETMYECHUE, 1aBAEMOE JTUH301.

[Ipenenbl NpUMEHUMOCTH T€OMETPUUYECKOM ONTUKH.

BonnoBas onrtuka. UHtepdepenuus cBera. KorepeHTHblE MCTOYHHMKHU. Y CIIOBUSA
HaOJII0JICHUS] MAaKCUMYMOB M MUHHUMYMOB B HMHTEp(QEpPEHIIMOHHON KapTUHE OT JABYX
cuH(pa3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaxuus cBera. Judpaxunonnas pemérka. YclioBre HaOMIOJEHUS TJIABHBIX
MaKCHMYMOB IpH MaJeHUH MOHOXPOMATHYECKOr0 CBETa Ha JUMPAKIIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHnueckue yCTpoicTBa v MPaKTUYECKOE MPUMEHEHUE: OUKH, JIyTa, oToanmnapar,
MIPOCKIIMOHHBIN aIlapar, MUKPOCKOT, T€JIECKOT, BOJIOKOHHAS ONTHKA, AUGPAKIIHOHHAS
peLIETKA, MOJIAPOUL.

Jlemoncmpayuu

[IpsMonMHEHOE PacHpOCTPAHEHUE, OTPAXXECHHE W MPEJOMIICHUE  CBETA.
OnTuyeckue npudopsI.

[TomHOE BHyTpeHHEE oTpaxeHue. Mojiesib CBETOBOA.

UccnenoBanue cBONCTB U300paKeHUN B JIMH3AX.

Mogenn MUKpOcKoma, TEJIECKOIA.

HabGmronenue uatepdepeHiium cBera.

Ha6nronenue nudpakmum ceera.

Habnronenue nucnepcuu cBera.
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[Tomy4yeHune cnekTpa ¢ TOMOILIBIO TPU3MBI.
[TomydyeHue criekTpa ¢ TOMOIILI0 AUGPAKITNOHHON PEIIETKH.
Habmronenue noysipuzaiiuu cBeTa.

Yuenuuecxuii oxcnepumenm, 1abopamopusie pabomuol
N3mepenune nokaszaresns NpeoMIICHUS CTEKIIA.
UccnenoBanue cCBONCTB M300paKeHU B JIMH3AX.
Ha6nronenue nucnepcuu cBera.

Pa3nesn 6. OcHOBBI crielIHAJILHON TEOPHUH OTHOCUTEIHHOCTH

['paHuIpl IPUMEHMMOCTH KJIACCHYECKOM MexaHuku. [locTynaTtel cnenuanbHOU
TEOPUH OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTb MOZYJS CKOPOCTH CBE€Ta B BaKyyMe,
IPUHIUI OTHOCUTENBHOCTH DUHIITEHHA.

OTHOCHUTEIIBHOCT OJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHU M COKpAILEHUE
JUTUHBI.

OHEPrusi ¥ UMITYJIbC PENSTUBUCTCKON YaCTHLIBI.

CBs13b MacChl € SHEPTUEN U UMITYJIBCOM PEISTUBUCTCKON YACTHULIBI. DHEPTHUS ITOKOSI.

Pasznen 7. KBantoBasi puznka
Tema 1. Inemenmot K6anmogoit OnmuKu

®otonsl. Popmyna [Inanka cBsi3u 3HEpruu (POoTOHA C €ro YaCTOTOH. DHEprus u
UMITYJIbC (POTOHA.

OtkpeiTie u uccinegoBanue ¢otoddpdexra. OnbiTel A.I'. CrosieToBa. 3aKOHBI
dboroaddexra. YpaBHenue OIiinmTerHa 18 (porosddexra. «KpacHas rpaHUIa
dboToaddexra.

JlaBnenue ceera. OnwiTel I1.H. Jlebeaena.

XHUMH4YECKOe IeHCTBHE CBETA.

TexHUYeCKHuEe YCTPOMCTBA W MPAKTUYECKOE MpPUMEHEHHue: (POTORIEMEHT,
dboTonaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oT03(¢heKT Ha YCTAaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Uccnenosanue 3akoHOB BHeIHETO GoTod(deKTa.

Cseroauon.

Conneunast 6arapes.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OmbiTel Pesepdopma mo paccesHHIO —O-YaCTHIL.
[Tnanerapuas monens aroMa. [loctynarsl bopa. M3nyuenue u nornomnienue GOToHOB MpU
IepPEXO/IE ATOMA C OJHOTO YPOBHS SHEPTUH HA ApYyroil. Buasl criektpoB. CiekTp ypoBHEM
DHEPIUM aTomMa BOAOPOAA.

BosHoBbIE cBoOMcTBa 4yactuill. Bosnbl ne bpowa. KopryckynsipHO-BOJITHOBOM
JyaJIu3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JIy4YECHHE.

TexHuyeckue yCTpoWCTBA U MPAKTUYECKOE NPUMEHEHHE: CIEKTPAIbHBIN aHaIu3
(cexTpocKoI), 1a3ep, KBAHTOBBII KOMIBIOTED.
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Llemoncmpayuu
Monens onsita Pesepdopna.
OnpeneneHue IJIMHbBI BOJIHBI J1a3epa.
Hab0mronenne muHeHYaThIX CIIEKTPOB U3TyUCHHUS.
Jlazep.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomoi
HabGmronenue muHe9aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTHI,  JIOKa3bIBAIOIIME CIIOXKHOCTh cTpoeHus sapa. OTkpbiThe
paanoaktuBHOCTH. OnbIThl Pesepdopna mo ompeneneHuo cocTaBa paguoaKTUBHOIO
u3nyyeHusi. CBoiicTBa anb(a-, 6era-, raMMa-u3nyyeHus. BausHue paainoakTUBHOCTH Ha
JKUBBIE OPTaHU3MBI.

OtkpeiTHE TpoTOHAa W HeWTpoHa. HyknonHas wmonens danpa ['eizenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio siapa. M30Tomsl.

Anbda-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-usnyuenue.
3aKOH paJiMOaKTUBHOIO pacmajia.

DOHeprus CBA3M HYKJIOHOB B sjipe. Snepubie cuibl. Jlepekt Macchl sapa.

SAnepnsbie peaknuu. Jlenenue u CUHTE3 SIEp.

Anepubiii peakrop. Tepmosiaepusiii cunte3. [IpobnemMbl U NEPCIEKTUBBI SAAECPHON
DHEPIreTUKH. DKOJIOTUUECKUE ACTIEKTHI SIACPHON SJHEPTETUKH.

DneMeHTapHble YaCTULBl. OTKPBITHE O3UTPOHA.

Meroabpl  HaOMIOAGHUS W PETUCTpallMd  JJIEMEHTAPHBIX  YaCTHIL.

dyHIaMeHTaIbHbIC B3aUMOJICHCTBUA. ENMHCTBO (pu3nuecKor KapTUHBI MUPA.

TexHuyeckue yCTpPOMCTBA M MPAKTHYECKOE NPUMEHEHHE: IO3UMETp, Kamepa
Bunbcona, siiepHbIil peakTop, aToMHas 0omoa.
Jlemoncmpayuu

Cu€TYnK HOHNU3UPYIOLINX YaCTHULL.
Yuenuueckuti sxcnepumenm, 1abopamopsie pabomol

UccnenoBanue TpekoB 4acTuIl (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JjieMeHTBI ACTPOHOMUM U ACTPOPU3UKHU

DTarsbl pa3BUTHSI aCTpOHOMUU. [IpukinagHoe U MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMHH.

Bun 3Bé3nnoro veba. Co3Besnus, ipkue 3BE3/1bl, MIIAHETHI, UX BUANMOE JBUKCHUE.

ConHeuHas cucrema.

Counnue. CosniHeyHas akTUBHOCTh. VIcTounuk sHeprun ConHua v 3BE31. 3BE3/bI, UX
OCHOBHBIEC XapaKTEPUCTUKU. [[narpamma «CreKTpaIbHBIN KJIAaCC — CBETUMOCTBY. 3BE3/bI
IJIAaBHOM MOCJIEA0BATEIBHOCTH. 3aBUCUMOCTD «MAacCa — CBETUMOCTB» JJIs 3BE3]] TJIAaBHOM
MOCJEeA0BaTENBHOCTU. BHyTpeHHee crpoeHne 3BE3n. COBpEMEHHBIE NPEICTABICHUS
O MPOUCXO0XKACHUU U 3BooLKA COoNHIIA U 3BE3/. DTambl )KU3HU 3BE3I.

Mneunsiii [Tyt — Hama ["anaktuka. [lonoxenue u apmxenue Connua B ['anakTuke.
Turnbl ranakTuk. PaguoranakTuku v kBa3apbl. YEpHBIE ABIPHI B AIpax rajJaKkTHK.
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Bcenennas. Paciupenne Bceenennoii. 3akon XaOOma. Pa30eranme ranakTwk.
Teopwust bonporo B3peiBa. PenukToBoe nsiydeHue.

Macmrabnas cTtpykrypa Beenennoit. MeraramakTuka.

Hepeménnsie mpoOiaemMbl aCTPOHOMUMU.
Yuenuueckue nabnrooenus

HaOnronenusi HEBOOPYKEHHBIM TJIa30M € HCIOJb30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUHN TSl ONpeIeTICHUS MOJI0XKEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy:
OCHOBHbIE c03Be3/11s1 CeBEpHOro MONYIIApUs U IPKUE 3BE3/IBI.

Ha6nronenus B Teneckon Jlynsl, maner, Miteanoro [TyTu.

O0o01marouIee NOBTOPEHHE

Ponb ¢u3nku u acTpOHOMHM B 3KOHOMHYECKON, TEXHOJIOTHYECKOMN, COIIMAIBHON 1
TUYECKON cdepax NeATeIbHOCTH YeJIOBEKa, pojib M MECTO (PU3HKM U aCTPOHOMHUU
B COBPEMEHHOW HAYYHOW KAapTHHE MHpA, poJib (U3HUECKOW TEOpUU B (HOPMUPOBAHUH
OpeCTaBICHUA O (PU3MUYECKON KapTUHE MHpa, MECTO (U3NYECKOM KapTUHBI MHUpa
B 00ILIEM PSIAYy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHHI O IPUPOJE.

MesknpeaMeTHble CBA3H

N3yuenue kypca ¢pusnku 0a30Boro ypoBHs B 11 kimacce ocymecTBisieTcs ¢ y4ETOM
COJIep KaTEIIbHBIX MEKITPEAMETHBIX CBSI3€HM C KypcaMH MaTeMaTUKH, OMOJIOTUH, XUMHH,
reorpaduu ¥ TEXHOJOTHH.

Meorxcnpeomemnvie nousimusi, CBSI3aHHBIE C HM3YYEHHMEM METOJOB HAy4YHOTO
MO3HAHUSA: SIBJICHUE, HAYYHBIN (akT, runores3a, puznueckas BeIUUYMHA, 3aKOH, TEOpUSs,
HaOJII0/IEHUE, SKCIIEPUMEHT, MOJIETIMPOBAaHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pemieHue CUCTEMbl YpPaBHEHUN, TPUTOHOMETPUYECKUE (DYHKIIUU:
CUHYC, KOCHHYC, TaHI€HC, KOTaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPbl M KX IIPOCKLIMM HA OCU KOOPJIMHAT, CII0OKEHUE BEKTOPOB, IIPOU3BOIHBIC
AJIIEMEHTAPHBIX (PYHKIMH, TPU3HAKU MOJIO0MS TPEYrOJbHUKOB, OMpPENeCHUE MII0IaIn
I0CKUX puryp u o6bEMa Tel.

buonoeusa: >nekrpuyeckue sBICHUS B )KUBOW MPUPOJIE, KOJIeOATEIbHbIEC ABUKECHUS
B JKMBOW IPUPOJE, ONTUYECKUE SIBJICHUS B JKUBOM IPUPOJEC, NEUCTBUE pagualvu
Ha KUBBIC OPTaHU3MBI.

Xumusi: CTPOEHUE aTOMOB M MOJIEKYJI, KPUCTAIUINYECKAsA CTPYKTypa TBEPABIX TEN,
MEXaHU3MbI 00pPa30BaHUS KPUCTAITMIECKON PEIIETKH, CIEKTPAIbHBINA aHAJTHU3.

l'eocpaghusa: MarHUTHBIE TOJIIOCA 3E€MJIM, 3aJIEKM MarHUTHBIX pya, (GoTochEMKa
36MHOM NOBEPXHOCTH, NMPEICKA3ZAHUE 3EMIIETPSICEHU.

Texnonoeus:  JHHUM  DIIEKTPONEPENAdY, TEHEpPATOp TMEPEMEHHOIO0  TOKa,
AJIEKTPOIBUTATEIb, HAYKIMOHHAS 1€4b, Paap, PaIUONPUEMHHUK, TEIEBU30D, AaHTCHHA,
tenedon, CBU-meub, NPOEKIMOHHBIN ammapar, BOJOKOHHAs ONTHKA, COJIHEYHAsS
Oatapes.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

OcBoenne yueOHOoro mnpeamera «®dusukay Ha YpOBHE CpPEIHETO OOIIEro
oOpa3zoBanus (0a30BBI ypPOBEHb) MODKHO OOECHEYUTh JOCTHIKCHHE CIICIYIONNX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIE pe3yNbTaThl OCBOCHHS YyueOHOro mnpeaMera «®Du3uKay TOKHBI
OTpaXaTh TOTOBHOCTh U  CHOCOOHOCTh  OOyYaloImMXCS ~ PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIUH, TO3UTUBHBIX BHYTPEHHUX YOCKICHU, COOTBETCTBYIOIINX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHICKOrOo OOIIECTBa, PACIIMPEHHE >KU3HEHHOTO OMNbITa M OIbITa
JEATEIbHOCTH B IIPOIECCE peau3allid OCHOBHBIX HAIlPaBICHUN BOCIUTATEIHHOM
JIeSITEILHOCTH, B TOM YHCJIC B YaCTH:

1) rpakIaHCKOT0 BOCIIATAHMS:

C(OPMHPOBAHHOCTD IPAXKTAHCKOM MO3UITUH 00YJAFOIIErOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCUHCKOTO OOIIECTBA;

NOPUHATHE  TPAAUIMOHHBIX  OOINEYETOBEYCCKMX  T'yYMAHHUCTHYECKHX WU
JICMOKPATUYCCKHUX [ICHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JCSATEIBHOCTh B HHTEpPECax TIPaKIaHCKOTO
00IIIeCTBa, yUaCTBOBATh B CAMOYIIPABJICHHH B 00pa30BaTEIbHON OpraHNu3aIliH;

yYMEHHE B3aUMOJICHCTBOBATh C COIUAIBHBIMUA HHCTUTYTAMHU B COOTBETCTBHMH C MX
(GYHKIHMSIMA ¥ Ha3HAYEHHEM;

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOM IEATEIIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTUTAHNS:
c(hOpPMHUPOBAHHOCTH POCCUMCKON IPakIaHCKOW UJIEHTUYHOCTH, NATPUOTHU3MA;
LICHHOCTHOE OTHOILIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHXKCHUSAM
POCCHICKUX YUEHBIX B 00J1aCTH (PUBHKHU U TEXHUKE;

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS :

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STUIECKOTO TTOBEIACHUS;

CIIOCOOHOCTh OIIEHHWBAaTh CHUTYallMI0 W NPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B
JESTEIIbHOCTU YYEHOT ;)

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOT0 BOCTIMTAHUSI:
ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUAsi 3CTETUKY HAYYHOTO TBOPUYECTBA,
npUCyIIEro (pU3nYecKoi HayKe;
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5) TpyA0BOTr0 BOCIUTAHMS

MHTEpPEC K paziuyHbIM cepaM NpodecCHOHATBHON NEATEIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PM3HUKOW U TEXHUKOM, yMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOP OymyIen
npodeccuu 1 peain30BbIBaTh COOCTBEHHBIC )KM3HEHHBIE TUIAHBI,

TOTOBHOCTbH U CITIOCOOHOCTH K 00pa30BaHMIO U caMO00pa30BaHMIO B 001aCTH (PU3UKU
Ha NPOTSHKEHUU BCEH JKU3HU;

6) ’KOJIOrMIeCcKOT0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTH HKOJIOTMUECKOM KYJIbTYPbl, 0OCO3HAHHUE TTI00ATIEHOTO XapaKTepa
HKOJIOTHYECKUX MPOOIIEM;

IJIAHUPOBAHUE U OCYIIECTBJICHUE JEUCTBUI B OKPYXKAIOILICH Cpelle Ha OCHOBE
3HAHUSA LEeJIel YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;

Pacumpenne onpiTa AEATEIBHOCTA HKOJOTHMUECKON HAMPABICHHOCTH HA OCHOBE
UMEIOIIUXCS 3HAaHUM 110 QUBHKE;

7) HEeHHOCTH HAYYHOT0 MO3HAHMA:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3HUECKON HAYKU;

OCO3HAHHWE LEHHOCTH HAyYHOW NI€ATEIbHOCTH, TOTOBHOCTh B MPOLIECCE MU3YUCHUS
(GU3MKM ~ OCYIIECTBISATh  MPOEKTHYI0O U MCCIEIOBATEIbCKYIO  JESATEIBHOCTD
WHIUBUYaJIbHO U B TPYyIIIE.

METANPEIMETHBIE PE3YJbTATbDI

Ilo3HaBaTe/ibHbIC YHHBEPCAJIbHbIC Y4eOHbIC AeCTBUSA
ba3oBble 1oruyeckue 1eicTBus:

CaMOCTOATENLHO (POPMYJIMPOBATh U aKTyaIHU3UPOBATH MPOOJIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

OIpCACIIATD HCIIN ACATCIIbBHOCTH, 3a/1aBaTh ITapaMETPbl U KPUTCPHUU UX JOCTHUIKCHHA,

BBISIBIISITh 3aKOHOMEPHOCTH M TPOTHUBOPEUUS] B PACCMATPUBAEMBIX (U3HUUECKUX
SABJICHUAX

pa3pabarpiBaTh IUIAH pEIICHHS TPOOJeMbl C YYE€TOM aHaIM3a HWMEIOIIMXCS
MaTEePHAILHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTDb KOPPEKTHUBBI B ACATCIbHOCTL, OUCHUBATE COOTBECTCTBUC PE3YJILTATOB
oejsiM, OOCHUBATDb PUCKH HOCJ'ICI[CTBI/II‘/JI ACATCIIBHOCTHU,

KOOPJIMHUPOBATh U BBIMOJHATH pa0OTy B YCIOBUSIX PEaJTbHOTO, BUPTYAJIbHOIO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

Pa3BUBATb KPCATHBHOC MBIINIJICHUC IIPU PCIICHNUH JKU3HCHHBIX HpO6J’ICM.

Ba3oBble ncciaenoBaTe/ibCKHe AeCTBUSA.

BJIAJICTh HAY4YHOM TEPMHHOJIOTHEH, KIIOUYEBBIMH TMOHATUSIMA W METOAAMU
buznueckoil HayKu;

BJIQJIETh HAaBBIKAMHU YYCOHO-MCCIIEIOBATEILCKOM W TPOCKTHOW JEeATEIbHOCTH
B 007aCTH (PU3HUKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY TTOUCKY
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METOJIOB pEUIeHMs 3a/1a4 (PU3NYECKOTO COAECPKAHUSL, IPUMEHEHHUIO PA3IMYHBIX METO/I0B
NO3HaHMS;

BJIAJAETh BUJAMU JEATEIBHOCTH IO IOJYYEHUIO HOBOTO 3HAHHUSA, €ro
UHTEPIIPETALNHY, Pe0OPa30BaHUIO U MPUMEHEHUIO B Pa3IMUHBIX YUEOHBIX CUTyalUsIX,
B TOM YHCJI€ IIPU CO3/1aHUU YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKU;

BBISIBJIATh IPUYMHHO-CJIEICTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh 33]1ayy, BbIIBUTaTh
TUIIOTE3y €€ PelICHUs, HAXOJAUTh apTyMEHTBI JIJIsl JJOKA3aTeIbCTBA CBOMX YTBEPKICHHUI,
3aJ1aBaTh apaMEeTPbl U KPUTEPUU PEILICHUS;

aHAJIN3UPOBATh MOJIYYEHHBIC B XOJI€ PEILEHUS 3aJa4l pe3yJbTaTbl, KPUTUUYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHUSAX;

CTaBUTh M  (OpMyJIupoBaTh COOCTBEHHBIE 3aJauyd B  00pa30BaTEIbHOMN
JESITEIbBHOCTH, B TOM YHCJIE IIPU U3YYE€HUU (PUBUKH;

JaBaTh OLEHKY HOBBIM CUTYAIIMSIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETh NEPEHOCHTh 3HAaHUS 1O (QU3MKE B  MPAKTHYECKYI0  OOJacTh
KU3HEIEATEIIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUT'aTh HOBBIE UJIEH, ITPEJIaraTh OPUTMHAIBHBIE TOAXO0/bI U PELLICHHUS;

CTaBUTb MPOOJIEMBI U 33]1a4H, TOMYCKAIOLIUE albTEPHATUBHBIEC PEILICHHUS.

Pabora c undgopmanmei:

BJIAJE€Th HaBbIKaMH MOJydeHUs HMHPopMalMu  (HU3UUYECKOTO  COACpNKAHUS
U3 HCTOYHHMKOB pAa3HBIX THUIOB, CaMOCTOSITENIBHO OCYHIECTBISATh TIOMCK, AaHAJIU3,
CUCTEMATH3allMI0 W MHTEpPOpETaluio HWHPOPMalUU pa3IUYHbIX BUIOB U  (QopM
MIPE/ICTABIICHHUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMAIUH;

UCIIOJIb30BaTh CpeACTBa MH(MOPMAIMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJIOTHM
B pCEUICHHWH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX ¥ OpPTaHU3AIMOHHBIX  3ajad
c coOmoaeHueM TpeOOBaHHMM JProHOMHUKH, TEXHUKH O€30IaCHOCTH, THUTHEHBI,
pecypcocOepexeHusi, TMPaBOBBIX U JTUYECKUX HOPM, HOPM HH(OpMALMOHHON
0e30IacHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COAEpPX aHHUS B Pa3jIMuYHbIX (opMaTax ¢ y4éToM
Ha3HaueHUs HHPOPMALMM M 1IeJIEBOM ayAUTOPUH, BbIOMpas ONTUMaIbHYIO (opmy
MPEICTABIICHUS U BU3yaJlU3al[1u.

KOMMYHI/IKaTI/IBHI)Ie YHUBEPCAJIbHBIC yqeﬁnble I[eﬁCTBI/Iﬂ:
OCYIIECTBIISATH OOIIEHNE HA YpOKaX (PU3UKH U BO BHE-YPOUHOU AESITEIbHOCTH;
pacrno3HaBaTh MPEANOCHIIKA KOHPIUKTHBIX CUTYallMi U CMSTYaTh KOH(DIUKTHI;
Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOXO TOUYKY 3PEHUSA C UCIIOJIB30BAHUEM SI3BIKOBBIX
CPEACTB;
MOHUMATh U UCTIOJIH30BATh MPEUMYIIECTBA KOMAaHAHON U MHIMBHUIYaTbHON paObOTHI;
BBIOMpATh TEMATHKY M METO/IbI COBMECTHBIX JICHCTBHIM C y4ETOM OOIINX HHTEPECOB,
Y BO3MOYKHOCTEH Ka)KI0I'0 YIEHA KOJUIEKTHBA,;
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MIPUHUAMATh LI COBMECTHOM NIESITENBHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH
JICUCTBUA T10 €€ NTOCTUKEHUIO: COCTABIIATH IJIaH JCUCTBHM, paCHpPEAENATh POJIK C YIETOM
MHEHUU Y9aCTHHKOB, 00CYKJaTh PE3yJIbTaThl COBMECTHOU PaOOTHI;

OLICHMBATh Kauye€CTBO CBOETO BKJIAJla M KaXXJOT0 y4aCTHHKA KOMaH[bl B OOIIMii
pe3yabTaT 1Mo pa3padoTaHHBIM KPUTEPUSIM;

MpejaraTb HOBBIE IPOEKThI, OIEHWBATh MJE€H C MO3WIUU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBJISITh MTO3UTUBHOE CTPATErMUYECKOE MOBEJICHUE B PA3JIMYHBIX CUTYaIUSX,
MPOSIBIISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HMHUIIUATUBHBIM.

PerynsitTuBHble yHMBepPCAaJbHbIe YUeOHbIE eHCTBUSA
Camoopranusamnus:

CaMOCTOSITENIEHO OCYIIECTBIISATh IO3HABATEIBHYIO JEATEIBHOCTh B 00J1aCTH (PU3UKH
U AaCTPOHOMHH, BBIABJISITH MHPOOJEMBI, CTaBUTh U (OPMYIUPOBATh COOCTBEHHBIE
3aJ1aui;

CaMOCTOATENIBHO COCTAaBIIATh IUIAH PELICHUS PACYETHBIX M KAYECTBEHHBIX 3a/ad,
IUIAH  BBIIOJHEHHSI TPaKTUYeCKOM paboThl ¢ Y4ETOM HUMEIOUIUXCA PECYpPCOB,
COOCTBEHHBIX BO3MOXXHOCTEN U MPEANIOYTEHU;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacIMpATh PAMKH y4€OHOTO ITpeAMETa Ha OCHOBE JIMYHBIX TPEANOYTEHUH;

JIeIaTh OCO3HAHHBIN BBIOOP, ApTYMEHTUPOBATH €T0, OpaTh Ha €051 OTBETCTBEHHOCTh
32 pELICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO M MPOSBICHUIO IPYAULMU B 00JaCTH (PU3HKH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbII HHTEJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYyal[UsiM, BHOCUTb KOPPEKTHBBI B JAESTEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJIa/I€Th HAaBBIKAMHU MO3HABATEIBHOU pe(IeKCUU KaK OCO3HAHMS COBEPIIAEMBIX
JIEVCTBUM U MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIOJIb30BaTh MPUEMBI PeIIEKCHH JIJIsl OLIEHKH CUTYalllH, BBIOOpa BEPHOTO
peleHus;

YMETb OIIEHUBATh PUCKU U CBOCBPEMEHHO NIPUHUMATH PEIICHUS M0 UX CHIKEHUIO;

MPUHUMATh MOTHBBI U apTYMEHTBI IPYTUX MPU aHATN3€ PE3yJIbTaTOB JEATEIbHOCTH;

MPUHUMATD Ce0sl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apTYMEHTHI APYTUX MIPH aHAIM3E PE3YIbTATOB e TEIHHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKH.

B mporecce noCTHXKEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS IPOTPaMMBI
no (¢u3uMKe IS YPOBHS CpEIHEro oOmero oOpa3oBaHus Yy OOydaroUuxcs
COBEPILIEHCTBYETCS HMOIMOHAIbHBIH WHTEJIEKT, IpeInoararmui
c(OPMUPOBAHHOCTD:
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CaMOCO3HAHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE 3MOLMOHAIBHOE
COCTOSIHHE, BUJICTh HAMpPaBICHUS Pa3BUTHsI COOCTBEHHON AMOLIMOHAIBHOM cepbl, ObITH
YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHMSI, BKJIIOYAIOIIEIO CaMOKOHTPOJb, YMEHHUE IPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEACHNUE, CIOCOOHOCTh a/1allTUPOBATHCS K 3MOLMOHATIbHBIM
U3MEHEHUSM U MPOSIBIATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKJIOYAIOLIEH CTpEMJICHHE K JOCTHXKEHUIO LEIU U
yCIexXy, ONTUMHU3M, WHUIUATUBHOCTb, YMEHHE JEHCTBOBATh, MCXOHs M3 CBOHUX
BO3MOKHOCTEM;

IMIATHM, BKJIKOYAIOIIEW CHOCOOHOCTh MHMOHMMATh 3MOLMOHAJIBHOE COCTOSTHHE
JIPYTUX, YYUTHIBATh €T0 MPHU OCYIIECTBIECHUHU OOIIEHUS, CHOCOOHOCTh K COUYBCTBHUIO U
COIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOMIMX CIHOCOOHOCTh BBICTPAWBAaTh OTHOIICHHS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIIATH UHTEPEC U pa3peliaTh KOH(IUKTHL.

HPEAMETHBIE PE3YJIBTATBI

K xoniy oOydenus B 10 kjacce npeaMeTHbIe pe3yjbTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPaXkaTh C(POPMUPOBAHHOCTD Y OOYYAIOIIMXCA YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax poJib U MecTo (u3uku B (POpMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B PAKTUYECKOU IEATEIIBHOCTH JIFOAEH;

YUUTBIBATh  TPAHULBl OPUMEHEHUS  U3YYEHHBIX  (U3MYECKUX  MOJENeil:
MaTepuajbHas TOYKa, WHEpIMalbHAs CHCTeMa OTcuéTa, aOCOJIOTHO TBEPAOE TEo,
UJICAIbHBIN Ta3, MOJEIU CTPOCHMUS Ta30B, XKUIAKOCTEW W TBEPABIX TEJ, TOUYECUHBIN
AIIEKTPUYECKUH 3apsij NpU pelieHnH (PU3NYECKUX 3a]1aY;

pacno3HaBaTh (PU3NYECKHE SIBICHUS (TIPOIECCh) M OOBSCHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIPHO-KMHETUYECKOW TEOPUHM CTPOCHMS BEIIECTBA U
IEKTPOAUHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJIMHEHHOE JBUXXEHUE,
cBOOO/JHOE TaJeHHe TeJ, JBWKEHUE IO OKPYKHOCTH, HHEpLUs, B3aUMOJCHUCTBHE
ten, aud@ys3usi, OpOYHOBCKOE IBUKEHUE, CTPOEHUE >KHAKOCTeH W TBEPABIX Tel,
u3MeHeHne oO0bEéMa Tel MNpU HarpeBaHUU (OXJIAXIEHUHU), TEIJIOBOE paBHOBECHE,
WCIIAPEHNE, KOHJCHCAIIMS, TJIABJICHUE, KPUCTAJUIN3ALMS, KUTIEHHUE, BJIaXKHOCTh BO3AYXa,
MOBBILIIEHNE NIABJICHUS ra3a MpPU €r0 HATPEBAHUM B 3aKPBITOM COCYJE, CBSI3b MEXKIY
rapaMeTpaMM COCTOSIHHS Ta3a B M30IPOLIECCAxX, JJIEKTPU3ALUs TeJ, B3aUMOJCHCTBUE
3apsI0B;

ONKCHIBATh MEXAaHHUYECKOE JBUKCHHE, HCIOJb3ys (PU3HUECKUE BEITUUYMHBIL:
KOOpAMHATA, MyTh, NEPEMELIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CHIIA, UMITYJIbC
Tela, KUHETUYEeCKas »JHEeprus, IOTEHIUadbHas OJHEprus, MeXaHudeckas paborta,
MEXaHUYECKask MOIIHOCTh; MPHU OMUCAHUM MPABHIBHO TPAKTOBATh (YU3HUECKUNA CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, WX OOO3HAYeHMs] U EAUHUIbI, HAXOIUTh (OPMYIIHI,
CBSI3BIBAIOIIUE TAHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMU BEIUYUHAMY,
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OMKCHIBATh MU3YyUYEHHBIE TEIUIOBbIE CBOMCTBA TEN U TEIUIOBBIC SIBJICHUS, UCIIOIb3YS
bu3nYecKue BEIMYMHBL: IaBJICHHUE Ta3a, TEMIEpaTypa, CPEAHssT KHHETUYECKas dHEPrus
Xa0TUYECKOTO JABIKCHHS MOJIEKYN, CpPEAHEKBAApaTUYHAs CKOPOCTh  MOJIEKYJ,
KOJIMYECTBO TEILJIOTHI, BHYTPEHHsSI 3HEprusi, padorta raza, K03(QQGUIKEHT MOJIE3HOTO
JEUCTBUS TEIUIOBOTO JBUTATEIS;, MPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (PU3MUCCKHMA
CMBICIT WCTIONIb3YEMBIX BEIWYNH, WX 0003HAYCHMSI W €IUHUIIBI, HaXOIUTh (HOPMYIIBI,
CBSI3BIBAIOLIUE TAHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMU BETUUMHAM;

OINKCHIBaTh HM3YyUYEHHBIE 3JCKTPHUUECKHE CBOWCTBA BEIIECTBA M JIIEKTPUUYECKHE
sBJIeHUS (TIPOLIECCHI), MCIOJIb3yd (DU3UYECKHUE BEIMYMHBL: DJIEKTPUUYECKUM 3aps,
AIIEKTPUYECKOE TOJIe, HAMpsHKEHHOCTh IMOJIA, MOTEHIMAJ, Pa3HOCTh IOTEHIMAJIOB;
TP ONMCAHUH MPABUIILHO TPAKTOBATh (M3MUECKUI CMBICI MCITOJIB3yEMBIX BEITUYMH, X
0003HauEHUsI U EAUHUIIBI, YKa3bIBaTh (hOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO
BEITMYMHY C APYTHMH BEITHYNHAMH,

aHAIM3UPOBaTh PU3UYECKUE MPOIIECCHI U SBICHUS, UCTIOJIb3Ys (PU3NUECKHUE 3aKOHBI
U TPUHLUIBL 3aKoH BcemupHoro Tsrotenus, |, |l u Ill 3akonsl HpioToHa, 3akoH
COXpaHEHHUS MEXAHWYECKOW JHEPTHH, 3aKOH COXPAaHCHHUS WMITYJIbCa, TPUHITAII
CYNEpIIO3ULIMA  CHWJI, TIPUHIIMI PABHONpPABUS HMHEPUUAIBHBIX CHUCTEM OTCYETA,
MOJICKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHS BEIECTBA, Ta30BbIe 3aKOHBI, CBSI3b
CpellHe KWHETUYECKOW SHEPruM TEIIOBOrO JBHKEHUS MOJEKYJI C aOCONIOTHOU
TEeMIIepaTypol, MepBbIi 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPAHECHUS DJIEKTPUUYECKOTO
3apsifa, 3akoH KynmoHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYITHPOBKY 3aKOHA, €ro
MaTEeMaTU4YeCKOe BBIPAKEHUE U yCIIOBUSA (TPaHULIbI, 0071aCTH ) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC MPUHIIMIBI JEHCTBUS MAIUH, MPUOOPOB U TEXHHUUYECKUX
YCTPOMCTB; pasznuyaTh YCIOBUS WX 0€30MacHOr0 HCIIOJNB30BAHHUS B TTOBCEIHEBHOU
KU3HH,

BBITIOJTHATH SKCIIEPUMEHTHI 110 MUCCIIEIOBAHUIO (PU3NUECKHUX SBJICHUN M MPOIECCOB
C UCIIOJIb30BAaHUEM TMPSAMBIX, U KOCBEHHBIX H3MEPEHHU, NpHU 3TOM (POPMYIHPOBATH
npoOsieMy/3aadyy M THUIOTE3y Y4eOHOro SKCIEPUMEHTa, COOUpaTh YCTaHOBKY
U3 MPEAJIOKEHHOTO 000PYI0BaHMS, POBOIUTH OMBIT U (HOPMYITUPOBATH BHIBO/IHI,

OCYIIIECTBJISATh MPSMbIE U KOCBEHHbBIE U3MEPEHUS (PU3NYECKUX BEIIUYWH, IIPU ITOM
BBIOMPATh ONTHUMAJBHBIN CIOCO0 WM3MEPEHHS W HCIOJIh30BaTh HM3BECTHHIE METOIbI
OLICHKU ITOIPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXAy (PH3NUECKUMH BETUYMHAMU C UCTIOIB30BaHUEM
MPSMBIX U3MEPEHUH, P ITOM KOHCTPYUPOBATh YCTAHOBKY, (DMKCUPOBATH PE3YJIHTATHI
MOJIYYCHHOW 3aBHCHMOCTH (DM3MYCCKUX BEJIMYHMH B BHUAC TAOJIWIl M TpaduKOB, JIenaTh
BBIBO/IBI 10 PE3YJIbTaTaM MCCIICIOBAHNUS;

coOJTI01aTh TIpaBMIIa 0€30TMaCHOTO TPyAa MPU MPOBEICHUH UCCIEAOBAHUIN B paMKax
y4eOHOT0 SKCHEPUMEHTa, Y4eOHO-MCCIEIOBATEIbCKOM W TPOEKTHOM JEeATEeNbHOCTH
C UCIIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOUCTB U JIa0OPAaTOPHOTO 00OPYIOBAHMS;

pemats pacy€THbIE 33Ja4d C SABHO 3aJaHHOW (PM3MUYECKON MOENbI0, UCTIOIb3Ys
bu3nuecKue 3aKOHbI W MPUHIMUIIBI, HA OCHOBE aHaliu3a YCJIOBHS 33Jlayl BbIOMpATH
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($U3NYECKYI0 MOJIETb, BBIACIATh (PU3NYECKUE BEIMUYMUHBI U (POPMYJIbI, HEOOXOIUMbIE
11 €€ pelleHus], IPOBOJAUTh PACUETHI U OLICHUBATh PEAIIbHOCTh MOJIYYEHHOIO 3HAUCHUS
(u3NYECKOI BETNUYHHBI;

pemiath KayeCTBEHHBIC 3aJauyM: BBICTPAUBATh JIOTUYECKH HEMPOTHBOPEUUBYIO
LENOYKY PACCYXIEHUH C ONOpOM HAa M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
(duznueckue sBICHMUS;

UCIIOJIb30BaTh IMpPHU PELICHUH YYEOHBIX 3a7au COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJOTMM JUIsl TOWCKAa, CTPYKTYpUpPOBAaHMs, WHTEPIPETALMM W MPEICTaBICHUS
y4eOHOW M HayYHO-TIONYJISIPHON HH(OpMALIUY, TOIYYEHHON U3 Pa3IMYHbIX HICTOYHHUKOB,
KPUTHYECKH aHAIU3UPOBATh MOIyYaeMyto HH(OPMALINIO;

NPUBOJUTH MPUMEPHI BKJIaJa POCCHUCKHX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAYKH, 00BICHEHUE IIPOLECCOB OKPYIKAIOLIET0 MUPA, B Pa3BUTUE TEXHUKU U
TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUYECKHUE 3HAaHUS MO (U3MKE B IOBCEIHEBHON  KHU3HU
Ui obecrieyeHust 0€30IacHOCTM NpU OOpalleHHHd ¢ NpubopaMu M TEXHUYECKUMHU
yCTpOMCTBaMM, JJIsi COXPAHEHHUS 3/0pOBbS M COOJIOAEHHUS HOPM 3KOJOTHYECKOTO
MIOBEACHUS B OKPYXKAIOLIEH CpeJIE;

paboTaTh B rpymnIe ¢ BHIMOJIHEHUEM Pa3IMYHbIX COLUANBHBIX POJIEH, IUIAHUPOBATh
pa®oOTy Tpymmbl, paUUOHAIBHO paclpeAeisaTh OOS3aHHOCTH U  IUIAHUPOBATH
JIeSITEIbHOCTh B HECTAHJAPTHBIX CHUTYalHsIX, aJeKBaTHO OIICHMBATHh BKJAJ Ka)XJIOTO
U3 YYACTHUKOB TPYIIIHI B PEIICHUE PAaCCMaTPUBAEMON TTPOOIIEMBI.

K xoniy oOydenus B 11 kiacce npeaMeTHble pe3yjbTaThl Ha 0a30BOM YpPOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y O0YUAIOIIMXCSI YMEHUH:

JIEMOHCTPUPOBATh Ha TMpPUMEpPAX poJib U MeCTO (PU3UMKU B (POpPMUPOBAHUU
COBPEMEHHOW HAy4YyHOW KapTUHBl MHUpPA, B pPA3BUTUM COBPEMEHHOM TEXHUKH W
TEXHOJIOTUM, B NPAKTUYECKOM JESITEIbHOCTH JIFOACH, UEJIOCTHOCTh W EIUHCTBO
(bu3MYeCcKOoi KapTUHBI MUPA,

YYUTHIBATh TPAHUIIBI MPUMEHEHUS HU3YYEHHBIX (PU3NYECKUX MOJENEH: TOUYCUHBIH
AIEKTPUYECKUHN 3apsil, JIyd CBETa, TOYECYHBIM MCTOYHHMK CBETA, SJIEpHAST MOJEIb aToMa,
HYKJIOHHAs MOJIeJIb aTOMHOTO sI/Ipa MpH pelieHun HU3NIeCKuX 3aJ1ay;

pacno3HaBaTh (pU3MUECKHE SBICHUS (MPOIECCh) U OOBACHITH MX HA OCHOBE
3aKOHOB JJICKTPOJMHAMUKH U KBAHTOBOW (M3HWKHU: JJICKTpUUYECKAs TMPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XHMHUYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJICHUCTBUE
MarHuTOB, JICKTPOMAarHUTHAsT WHIYKIMS, JEHUCTBUE MAarHUTHOTO IOJIsS Ha MPOBOIHUK
C TOKOM W JBWXKYIIUUCS 3apsll, OJJIEKTPOMArHUTHbIE KOJeOaHUsS W  BOJIHBI,
NPSIMOJIMHEMHOE PacIpOCTpPaHEHUE CBETA, OTPAKEHHUE, MPEJOMIICHHUE, HHTEPPEPEeHIIHS,
nudpakiys U TOJIIpU3alMs CBETa, JUCIEPCUs CBeTa, (POTOANIEKTpUUECKUil 3(dekT
(boToaddexT), cBeToBOE HaBlieHHE, BO3HMKHOBEHHUE JIMHEMUYATOro CHEKTpa aroma
BOJIOPOJA, €CTECTBEHHASI U HCKYCCTBEHHAS PAIMOAKTUBHOCTD;
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ONMKCHIBATh HW3YYEHHBIE CBOWCTBA BeIIECTBA (DJIEKTPUUYECKHE, MAarHUTHbBIE,
ONTUYECKHE, DIEKTPUUYECKYIO MPOBOJAUMOCTh PA3UYHBIX CPEll) U AJIEKTPOMATHUTHBIC
sBNIeHUS (TIPOIIECCHI), UCTIONB3YsI (PU3NUYECKUE BETUUYMHBIL: AJICKTPUUYECKUI 3apsij, cuja
TOKa, DJJEKTPUUYECKOE HaMpsHKEHUE, JJIEKTPUUECKOE COINPOTHUBICHHE, Pa3HOCTb
MOTEHIMAJIOB, JIEKTPOABUKYILAs CHUJla, pad0Ta TOKAa, MHIYKIIHS MATrHUTHOTO MOJIs, CHIIa
Awmnepa, cuna JlopeHla, WHIYKTUBHOCTh KaTyIIKH, SHEPTUs AJIEKTPUYECKOTO H
MarHUTHOTO TOJIEeH, MepHol U YacToTa KojieOaHUN B KOjeOaTeTbHOM KOHTYPE, 3apsii U
CHJIa TOKa B TPOIECCE TapMOHUYECKHX JJIEKTPOMArHUTHBIX KoJeOaHuil, (OKyCHOE
paccTOsSTHUE U OINTHUYECKas CUJa JIMH3bI, MPU OIUCAHWU MPABWIBHO TPAKTOBAThH
(bu3MYECKU CMBICIT KCIIOJIb3YEeMbIX BEIMYUH, UX 0003HAUCHUS M €UHUIIBI, YKa3bIBATh
(GopMyIIbl, CBA3BIBAIOIIME JAHHYIO (PU3MUYECKYIO BEIMYMHY C JPYTUMU BETMUMHAMU;

OIKCHIBaTh U3yYEHHbIE KBAHTOBBIE SIBJIICHUS U MPOILECCHI, UCIIONIB3YS (PU3HUECKHE
BEJIMYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U YACTOTA CBETA, SHEPTHUS
U UMITyJIbC (POTOHA, IEPUO/] MOy paciajia, SHEPrus CBA3U aTOMHBIX SA€p, IPU ONUCAHUU
IPABWJIBHO TPAKTOBATh (PU3MUECKUN CMBICI UCIIOJIb3YEMbIX BEJIMUMH, UX 0003HAYEHUS U
€AMHMIIBI, YKa3blBaTh (POPMYJbI, CBSI3BIBAIOIIME JAaHHYIO (PU3NYECKYI0 BEIMUYUHY
C IpYTMMH BEJIMYMHAMM, BBIYUCIATH 3HAU€HUE (PU3UUECKOI BEIIMUNHBI;

aHAIM3UPOBaTh (PUZUYECKHE MPOLIECCHI U SBIEHUS, UCTIOJIBb3Ys (PU3HMUECKHUE 3aKOHBI
Y NpUHLUIBL: 3aK0H OMa, 3aKOHBI MOCIEA0BATEIBHOIO U MapajuIeIbBHOIO COCAUHEHUS
IPOBOJTHUKOB, 3aKOH Jkoyns—JleHma, 3aKOH 3JIEKTPOMAarHUTHOM WMHAYKLIHWH, 3aKOH
NPSIMOJIMHEWHOTO  PACIPOCTPAHEHHSI CBETA, 3aKOHBl OTPAKEHHUSI CBETA, 3aKOHBI
MpEJIOMJICHUSI CBETa, ypaBHEHHE DWHIITeHHa it (porodddexTa, 3aKOH COXpAHEHHUS
HHEPryHu, 3aKOH COXPAHEHUS MMIYJbCa, 3aKOH COXPAaHEHHUs 3JEKTPUUYECKOro 3apsia,
3aKOH COXpPaHEHHUs MacCOBOT'0 YMCa, MOCTyIaThl bopa, 3aKOH paA0aKTUBHOTO pacmaja,
OpU S3TOM pas3iuyarh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro MaTeMaTU4ecKoe
BBIPKEHUE U yCIIOBUSA (TpaHULIbI, 00JIaCTH) IPUMEHUMOCTH;

ONpEENATh HAMNpaBIEHUE BEKTOpAa MHAYKIIMM MAarHUTHOTO TMOJS MPOBOJHHMKA
C TOKOM, cuiibl AMriepa u cuiibl JIopeHna;

CTPOUTH U OINMHCHIBATH M300pa)K€HUE, CO3/1aBAEMOE MJIOCKUM 3€pPKaJIOM, TOHKOMU
JIMH30M;

BBITIOJIHATh SKCIIEPUMEHTHI M0 UCCIEA0BAHUIO (PU3MUECKUX SIBJICHUN U MPOLECCOB
C HCHOJb30BAaHUEM MPSIMBIX, U KOCBEHHBIX H3MEPEHMI: MpU 3TOM (POpMYyIUPOBATH
npobsieMy/3aadyy W THUIOTE3y Y4eOHOro »HKCHEpPUMEHTa, COOUpaTh YCTAaHOBKY
U3 MPEAJIOKEHHOTO 000pYA0BaHMS, POBOIUTH ONBIT U (HOPMYIUPOBATH BHIBOIBI;

OCYUIECTBJISATh MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIIUYUH, [IPU 3TOM
BbIOMpaTh ONTHUMAJbHBIA CIHOCOO HM3MEpPEHMs] M HCIOJIb30BaTh HM3BECTHBIE METOMbI
OLICHKU ITOrPEIIHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH (U3NYECKUX BEIMYMH C HCIOJB30BAaHUEM MPSIMBIX
U3MEPEHHI: TpHU O3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATh PE3yIbTaThl
MOJIY4YeHHOW 3aBUCHUMOCTU (PM3UUECKUX BEJIMYMH B BUJAE TAOJUIl U rpa@uUKOB, J1eJaTh
BBIBO/IBI 110 PE3YJIbTATaM HCCIIEIOBAHUS;
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coOJII01aTh paBUIIa 0€30MaCHOTO TpyAa MPY MPOBEICHUN UCCIEA0BaHUI B paMKax
y4e0HOTO SKCIEepUMEHTa, y4eOHO-MCCIIEeOBATEIbCKOM U TMPOEKTHOU AESITeNbHOCTU
C UCTIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOMCTB U JIa0OPATOPHOTO 0OOPYIOBAHMS;

pemath pacyéTHBIC 3a7aud C SIBHO 3aJlaHHOW (DU3MUECKON MOJENbIO, HUCIOJNb3Ys
bu3nuecKkue 3aKOHBl W TMPHUHLHUIIBI, HA OCHOBE aHalIM3a YCIOBHS 3aJadyd BbIOMpATH
(bU3MYECKYIO MOJIEITb, BBIICIATH (DU3MUECKHUE BETMUUHBI U (OPMYJITbI, HEOOXOIUMBIE IS
e pemieHus, MPOBOJUTh PAaCUEThl U OLEHUBATH PEATLHOCTh MOJYYEHHOI'O 3HAYEHUS
(buU3MYECKON BEJIMYUHBI;

pemiaTth KayeCTBEHHBIC 3aJauM: BBICTPAUBATh JIOTUYECKH HEMPOTHBOPEUUBYIO
IENOYKY PACCYyXICHUH C OMOpOM Ha H3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznYecKue sIBICHUS;

UCIIONb30BaTh MPH PEUICHUH YYeOHBIX 3a/Jad COBPEMEHHBbIE HH(POPMAIMOHHBIC
TEXHOJOTMM JUIsl TOMCKA, CTPYKTYPUpPOBAHHS, WHTEpIpETallMM W NpPEeACTaBICHUS
y4eOHO! M Hay4YHO-TIONYJISIPHON MH(OPMALINH, TTOTYYEHHON U3 pa3IUYHbIX HCTOYHHUKOB,
KPUTHYECKH aHATH3UPOBATH MOJTydaeMyto HH()OPMAIINIO;

OOBSCHATh NMPUHLUIBI JCUCTBUS MAIUH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB,
pa3nnyaTth yCIOBHs UX O€30MaCHOTO MCIIOJIb30BAHUS B TIOBCEAHEBHOM KU3HMU;

IPUBOJUTH NMPUMEPHI BKJIAaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAYKH, B OOBSICHEHHE MPOILIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HaHUS MO (U3MKE B TOBCEIHEBHON  IKHU3HU
Uist o0ecriedeHus 0e30MacHOCTH MpU OOpalleHuu ¢ OpudopaMu M TEXHUYECKHUMHU
yCTpOMCTBaMM, HJIsi COXPAHEHHs 3/I0pOBbS M COOJIOACHHS HOPM 3KOJOTHYECKOIO
MOBEACHUS B OKPYXKAIOLIEH Cpee;

paboTaTh B IpyMIe C BHIMOJIHEHUEM PA3IMUHbIX COLMAIBHBIX POJIeH, IUIaHUPOBATh
pa®oTy Tpymmbl, paUOHAJIbHO pACIpEeAesaTh OO0S3aHHOCTM U  IUIAHUPOBATH
JeSITEIbHOCTh B HECTAHJAPTHBIX CHUTYaIlMsIX, aJeKBaTHO OIICHHBATh BKJIAJ KaXKIOTO
U3 YYaCTHUKOB T'PYIIIbI B pEIICHUE PacCMaTpUBAEMON MPOOIIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHUE'

denepanbHas pabouas nporpamma | @usmka. 10-11 kmaccel (0a30BbIi YpOBEHB)

10 KJIACC
Hanmenosanue
Ne Kommuectso OCHOBHBIE BUBI AEATEITLHOCTH
pa3/iesioB U TEM [TporpamMmmHoO€ coepxanue
/11 4acoB 00yYarOIIMXCs

y4eOHOro mpeiMeTa

Paznen 1. ®u3uka u MeTOAbl HAYYHOT'O TO3H

AHHuA

1.1 | ®usuka u MeToAbI 2 Pu3nka — HayKa O IPUPOJIE. N3yuyenune HayuHbIX (AMIUPHUUECKUX U
HAy4YHOT'O TO3HAHUS HayuHnble MeTOABI MO3HAHUSA TEOPETUUYECKHUX) METO/IOB [TO3HAHMUSI
OKPYXaOIEro MHUpa. OKPY’KaIOILIET0 MUPA.
Ponb skcriepuMenTa u TeOpun OO0cy>x1eHue rpaHul] TPUMEHUMOCTH
B [IPOLIECCE MO3HAHUS TPUPO/IBIL. (buU3HUECKUX 3aKOHOB U TEOPHIA.
DKCIEepuMEHT B (hU3HKE. Pabota B rpymme 1o moaroToBKe
MonenupoBanue GU3NIECKUX KOPOTKHUX COOOIICHHI O POJIK 1 MECTE
ABJICHUU U ITponeccoB. HayuHblie (GU3UKN B HAYKE U B TPAKTUUECKOM
runoTe3bl. Gu3nveckue 3aKOHbI U NEeSATEIbHOCTH JIIOJIEH.
Teopuu. [ paHuLIbI TPUMEHUMOCTH JleMOHCTpanust aHaJIOTOBBIX U
buszndeckux 3akoHOB. [IpunImm U(POBBIX U3MEPUTEITHHBIX IPUOOPOB,
COOTBETCTBHUSI. KOMIBIOTEPHBIX JaTYUKOB.
Ponb u mecto Pusnku OcBoeHue OCHOBHBIX TPHUEMOB PaOOTHI
B ()OPMUPOBAHUH COBPEMEHHON ¢ nudpoBoit maboparopueii o huznKe
HAay4YHOU KapTHUHBI MUDA,
B [IPAKTUYECKOM JESITEINBHOCTHU JIFOACH
Uroro no pazueny 2

! TIpu paspaboTke paGoueii mporpamMMbl B TEMATHYCCKOM IMIAHMPOBAHHMH JOJDKHBI OBITH YUTCHBI BO3MOXHOCTH HCIIONB30BAHHS YIEKTPOHHBIX (IM(pPOBBHIX)
00pa3oBaTeIbHBIX PECYPCOB, SBISIONINXCS YUeOHO-METOIMISCKUMHI MaTepHralaMH, COJIEpKaHne KOTOPBIX COOTBETCTBYET 3aKOHO/IATEIhCTBY 00 00pa30BaHHH.
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Pa3gea 2. Mexanuka

2.1

Kunemartnka

MexaHn4ecKo€e IBUKEHUE.
OTHOCUTENBHOCTh MEXAHUYECKOTO
nemxkenna. Cucrema oTcuéra.
Tpaexropusi.

[lepemenienue, CKOpOCTh (CpeaHss
CKOpPOCTh, MTHOBEHHAs1 CKOPOCTb) U
YCKOPEHHE MaTEPUAIbHON TOUKH,
UX MPOEKIUU HA OCU CUCTEMBI
KoopauHatT. CloxkeHne
MEPEMENIEHUN U CIIOKEHNE
CKOPOCTEM.

PaBHOMEPHOE ¥ pAaBHOYCKOPEHHOE
MPSMOJIMHEWHOE JBUKECHHUE.
['paduku 3aBUCUMOCTU KOOPJUHAT,
CKOPOCTH, YCKOPEHUS, TyTH U
nepeMeneHrs MaTepuaaIbHON TOUKH
OT BPEMEHHU.

CBoOogHOe najzieHue. Y CKopeHue
CBOOO/IHOTO ITaJIEHUS.
KpuBoIMHENHOE NBUKEHHUE.
JBmxkeHne MatepruaibHOM TOYKHU
10 OKPYKHOCTH C IOCTOSIHHOM 110
MOJYJIKO CKOPOCTBIO. YTJIOBas
CKOPOCTb, JINHEHHAs CKOPOCTh.
[lepuon u yacToTa oOpalieHus.
[leHTpoCTpEeMUTENBHOE YCKOPEHHUE.
TexHuuyeckue ycTponucTBa u

[IpoBeneHne 3KCIIEpUMEHTA: U3yYCHHE
HEPAaBHOMEPHOTO IBUKEHUS C LIEJIbIO
ONpEe/ICJICHUS] MTHOBEHHOW CKOPOCTH;
UCCIIEOBAHUE COOTHOIICHUS MEKIY
MyTSMHU, TPONUAECHHBIMU TEJIOM

3a MOCJIEI0BATEIIbHBIC PABHBIE
MPOMEKYTKH BPEMEHU TIPU
PaBHOYCKOPEHHOM JIBH)KEHUU

C HaYaJIbHOM CKOPOCTHIO, PABHOU HYIIIO;
W3YUYEHUE IBUKEHUS [IapUKa B BSI3KOU
XKUJKOCTH; U3yUEHUE JBHKCHUS TENa,
OpOIIEHHOT'O0 TOPU30HTAIIBHO.
OO0BsicHeHNE OCHOBHBIX MPUHIIUIIOB
JIEVCTBUS TEXHUYECKUX YCTPOMCTB,
TaKuX KakK: CIUJOMETp, [IEMTHbIE U
pEMEHHBIE MEpEeIaun IBUKEHUS; U
YCIIOBHUH WX 6€3011aCHOTO
MCIIOJIb30BaHUs B TIOBCETHEBHOMN
KU3ZHHU.

Penienune pacu€THbIX 3a/1a4 C ABHO
3a1aHHON (PU3UYECKON MOJIEIIBIO

C UCIOJIb30BAaHUEM OCHOBHBIX (POPMYII
KMHEMAaTHKHU.

[TocTpoenue u ananus rpaukoB
3aBUCHUMOCTEN KMHEMaTUYECKHUX
BEJINYMH OT BPEMEHHU

IJ1s1 PABHOMEPHOTO
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IMPAKTHYCCKOC IIPUMCHCHUC!
CIINAOMCETP, ABHIKCHUC CHAPAI0B,
OCITHBIC U peMéHHBIe nepcaadun

Y PaBHOYCKOPEHHOTO NPSIMOJIMHEHHOTO
JIBYKEHUS.

Pacnio3naBanue ¢pu3nuecKux siBICHUN
B YYEOHBIX OMBITaX U OKPYKAIOIIEH
YKU3HHU: pABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIUHENHOE
JBU)KEHUE, CBOOOHOE MaJICHUE Tel,
JBHYKEHUE IO OKPY>KHOCTH.
Onncanne MEXaHUYECKOTO JBUKEHUS
C UCIOJIb30BaHUEM (PU3UUECKHUX
BEJIMYMH: KOOpAUHATA, ITyTh,
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHHE.
Pabora B rpynmnax npu rjiaHUpOBaHUH,
IIPOBEICHUH U MHTEPHPETALNN
pEe3yIbTaTOB OIBITOB M AHAJIN3E
JOTOJTHUTENBHBIX UCTOYHUKOB
uH(OpMAITUH 10 TEME

2.2

JlnHamuka

[IpyHIMT OTHOCUTEIBHOCTH
["anunes. Ilepseiit 3akoH HproTOHA.
HNHepunaibHble CHCTEMBI OTCUETA.
Macca Tena. Cuna. [Tpunnun
CyIepno3ulnu cuil. Bropou 3akoH

HproTona nj1st MaTepuaabHON TOUYKH.

Tpernii 3akoH Hprotona
JUISL MATEPUAJIBHBIX TOYEK.

3aKOH BCEMHUPHOT'O TATOTEHHS.
Cuna Tsoxectu. [lepBas
KOCMHMYECKast CKOPOCTb.

CpaBHEHME MaCC B3aUMOJEHCTBYIOIIUX
TEJ.

N3yueHune 3aBUCUMOCTH CHJIBI
yIOPYTOCTH OT AehOpMaIiK; CpaBHEHNE
CHUJI TPEHUS MTOKOS, KAaUeHUs U
CKOJIbKEHHUSI.

OOBbscHEHNE HEBECOMOCTH.
[IpoBeneHue sKCriepuMeHTa:
UCCJIeI0BAHNE 3aBUCUMOCTH CHUII
YOPYTOCTH, BO3HUKAIOUIUX B IPYKUHE
U pe3UHOBOM 00paslie, OT ux
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Cuna ynpyroctu. 3akoH ['yka.

Bec Tena.

Tpenue. Buasl Tpenus (1mokos,
CKOJIbYKCHHUSI, KAUEHU ).

Cuina tpenusi. Cyxoe TpeHue.
Cuuta TpeHUS CKOJIBKEHUS U CHUJIa
TpeHus nokosi. Koagdunment
TpeHus. Cuia CONpOTUBIICHUS
IIPU JBUKEHHUU TEJA B )KUAKOCTHU
WJIM Tas3e.

[locTynarenabHOE U BpalaTesbHOE
JIBHDKEHUE a0COJIFOTHO TBEPIOTO
Tena.

MOMEHT CHJIIBI OTHOCHTEIIBHO OCH
BpaieHus. [lnedo cumel. Ycnosus
paBHOBECHUSA TBEPIAOIO TeA.
TexHuueckue ycTporucTsa u
IIPAKTUYECKOE NPUMEHEHHE:
MOAIIUITHUKY, IBUKEHUE
MCKYCCTBEHHBIX CITyTHHUKOB

nedopManyu; u3ydeHue JIBHKCHUS
OpycKa Mo HaKJIOHHOM TIOCKOCTH;
HCCJIC/IOBAHUE YCIIOBUI PAaBHOBECHS
TBEPAOTO TEJa, UMEIOIIETO OCh
BpAILICHUA.

O0BsAcHeHne ocoOeHHOCTEN
PaBHOMEPHOTO U PABHOYCKOPEHHOTO
MPSMOJIMHEHHOTO JBU)KEHUSI,
CBOOOTHOTO TAJICHUS TEJI, ABUKCHUS
10 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
Hsrorona, 3axkoHa BCEMUPHOTO
TSATOTCHUS.

OOBsiCHEHHE OCHOBHBIX IMPUHITUIIOB
JIEHCTBUS MOIIMITHUKOB 1 UX
MPAKTUYECKOTO MPUMEHEHUS.
OOBsicHeHHE TBUKEHUS UICKYCCTBEHHBIX
CITyTHUKOB.

Pemenne pacu€THbIX 3a/1a4 C SIBHO
3a1aHHOM (PU3UYECKON MOJIEIIBIO

C UCIIOJIb30BAaHMEM OCHOBHBIX 3aKOHOB
U GOopMyN TUHAMUKHU.

PacnioznaBanme ¢pu3nuecKux siBICHUN
B y4€OHBIX OTBITAX U OKPYKAIOIIEH
YKU3HU: UHEPIIUS, B3aUMOJICUCTBHE TEJI.
AHam3 PU3NUECKUX MPOIECCOB U
SIBJICHUM C UCIIOJIb30BaHHUEM 3aKOHOB U
MIPUHIIUIIOB: 3aKOH BCEMHUPHOTO
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tarorenus, I, II u 11l 3akonsl HeroToHa,
MIPUHIIUIT CYTIEPHO3ULIUN CHUJI, IPUHIIUTI
PaBHOIIPABHOCTH MHEPIUATIBHBIX
CHCTEM OTCUETA

2.3

3aKOHBI COXpPAaHCHU B
MCXaHHUKE

NmMnynbc MaTepuanbHON TOUKU
(Tena), cucTeMbl MaTEpUATBHBIX
ToYeK. IMITyIbC CHIIBI U1 U3MEHEHHE
VMMITYJIbCA TeJIa. 3aKOH COXPaHCHUS
UMITyJibca. PeakTuBHOE ABUKEHHE.
PaboTa criibl. MOIIHOCTE CHIIBL.
Kunernueckas sHeprus
MaTepuaJbHOM TOUKHU. Teopema

00 U3MEHEHUU KUHETUYECKON
DHEPTHUU.

[TorenuumanbHas HEpPrusl.
[ToTeHunanbHas 3HEPrUs ynpyro
nehOopMUPOBAHHOMN TIPYKUHBI.
[ToTeHuMabHAs SHEPTUS TENa
BOJIM3U TOBEPXHOCTH 3E€MJIU.
[TorenuuanbHbiE U
HEMOTEHIUANIbHBIE CHIIbI. CBSI3b
pabOThl HEMOTEHIIUALHBIX CHJT

C U3MEHEHUEM MEXAHUYECKOU
DHEPIUMU CUCTEMBI TEJ. 3aKOH
COXPAaHEHHSI MEXaHUYECKOMN
DHEPIUH.

Ynpyrue u Heynpyrue

[IpoBenenue 3KCrIiepuMeHTa: U3yUYeHHE
a0COJIIOTHO HEYNPYTOTo yaapa

C TIOMOIIBIO IBYX OJTMHAKOBBIX
HHUTSHBIX MAasSTHUKOB; HCCJICIOBAaHHUE
CBSI3U PaOOTHI CHJIBI C U3BMEHECHUEM
MEXaHUYECKON YHEPTUH Tella

Ha IIPUMEPE PACTHKEHUS PE3HHOBOTO
KIyTa.

OrieHKa a0COTIOTHBIX U OTHOCHUTEIBHBIX
NOTPEIIHOCTEN U3MEPEHUN (PU3NYECKUX
BEJIMYHH.

Pemenre pacu€THBIX 3a/1a4 C IBHO
3alaHHOM (PU3UYECKON MOJIEITBIO

C MCITOJIb30BaHEM OCHOBHBIX 3aKOHOB

1 HopMyIT TMHAMUKH U 3aKOHOB
COXpaHCHHUSI.

Penienne kauecTBEHHBIX 33124

C ONOPOY HA U3YUECHHBIE B pa3Jieiie
«MexaHHKay» 3aKOHbI, 3aKOHOMEPHOCTH
U (pU3NYECKUe SBICHUS.

Omnucanne MEXaHUYECKOTO ABMKCHUS C
WCTIOJIb30BaHUEM (DU3UYECKUX BEIIMUNH:
HMMITYJIbC T€JIa, KHHETHYECKasi SHEPIus,
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CTOJIKHOBEHMSI.
TexHuueckue yCcTponcTBa u
MPAKTUYECKOE TPUMEHEHHUE:
BOJOMET, KOIIEP, IPYKUHHBIN
MIACTOJIET, IBUKEHUE PAKET

MOTEHIMAJIbHAS SHEPT U, MEXaHUYECKAs
paboTta, MexaHU4ecKasi MOIIHOCTb.
AHanu3 pu3nYecKux NporeccoB U
SIBJIEHUH C UCIIOJIb30BAHUEM 3aKOHA
COXPAaHEHHSI MEXaHUYECKOW YHEPTHH,
3aKOHA COXPAHEHUSI UMITYJIbCA.
OO0bsicHEHHE OCHOBHBIX TPUHIUIIOB
JEUCTBUS U MTPAKTHYECKOTO
MPUMEHEHUS TEXHUYECKUX YCTPOUCTB,
TaKUX KaK: BOJOMET, KONEP,
IIPYKUHHBIN ITACTOJIET.

OObsicHEHUE JBUKEHUS PAKET C OMOPOH
Ha U3Y4YCHHbIC (PU3NYECKHE BETUINHBI U
3aKOHbI MEXaHUKH.

Hcnonp30BaHne npy NOATOTOBKE
COOOIIIEHUI 0 TPUMEHECHUH 3aKOHOB
MEXaHHUKU COBPEMEHHBIX
UH(OPMAITMOHHBIX TEXHOJIOTHH IS
MOUCKA, CTPYKTYPUPOBAHUSI,
WHTEPIIPETAlUU U MPEICTABICHUS
uH(bOpMaIu, KPUTHUYCCKUN aHATH3
noJryqaemMoit uHopmaruu

[IpoBeneHne KOCBEHHBIX U3MEPEHUH,
VICCIIEIOBAHUM 3aBUCUMOCTEN
(bU3UYECKUX BEJIMYUH, TPOBEPKA
MPEAJIOKEHHBIX TUIIOTE3

Uroro no pazneny

18
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Pa3nen 3. Mosekyasipuasi pusuka u TepMOANHAMHUKA

3.1

OcCHOBBI
MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUU

9

OCHOBHBIE MOJOXKEHUS
MOJIEKYISIPHO-KNHETHYECKOMN
TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
bpoyHOBCKOE IBUKEHUE.
Huddysus. Xapakrep ABIKEHUS U
B3aMMO/ICHCTBUS YACTHUI] BEIIECTBA.
Mogenu cTpoeHus rasos,
KUJIKOCTEN U TBEPABIX TET U
00BsICHEHUE CBOMCTB BEIIECTBA

Ha OCHOBE ATUX MoJelnel. Macca u
pa3Mepbl MoJiekyi1. KonnuectBo
BemiecTBa. [ToctosiHHas ABoraapo.
TemioBoe paBHOBECHE.
Temneparypa u €€ usmepeHue.
[ITkana remneparyp Llenscus.
Mozeinp naeaabHOro rasa.
OCHOBHOE ypaBHEHHUE
MOJIEKYJISIPHO-KMHETUYECKOU
TEOPUH UJCATLHOIO Ta3a.
AOcooTHas TeMIieparypa Kak Mmepa
CpEIHEW KNHETUYECKON DHEPTUU
TEIJIOBOTO JIBUKEHUS YaCTHIL rasa.
[[Txana remneparyp KenpBuHa.
["a30BbI€ 3aKOHBI. YpaBHEHUE
MenpaeneeBa—Kianepona.

3akoH JlanbeToHa. M3omnponecchl

[IpoBeneHue >KcriepuMeHTa:
ONpEIENIEHUE MacChl BO3/1yXa

B KJIACCHOM KOMHATE Ha OCHOBE
u3MepeHui 00bEMa KOMHATHI, 1aBJICHUS
Y TEMIIEpATypPhl BO3yXa B HEM;
UCCJIEIOBAHNE 3aBUCUMOCTH MEXIY
napamMeTpaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

OreHka aOCOIOTHBIX U OTHOCUTEIBHBIX
NOTPEIIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJINYHH.

OObsicHEeHHNE OCHOBHBIX MPUHIIUIIOB
JENCTBUN TepMOMETpa u GapoMeTpa u
yCJIOBUH WX 0€30MaCHOTO
WCIIOJIb30BaHUs B MOBCEAHEBHOM
KU3ZHU.

PacnioznaBanue puznueckux siBICHUN

B YYEOHBIX OMBITaX U OKPYXKaOIIeH
*Ku3HU: Tuddy3us, OpOyHOBCKOE
JBI)KCHUE.

OnucaHue TEMIOBBIX SBJICHUM

C UCTIOJIb30BaHHEM (DU3UUECKUX
BEJIMYMH: IaBJICHUE ra3a, TeMIeparypa,
CpeaHsis KHHEeTUYeCKasi SHEPT sl
XA0TUYECKOTO JIBUKEHUS MOJIEKYI,
CpPEIHEKBAIPATUYHAsA CKOPOCTh
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B UJICAJIBHOM Ta3e ¢ IOCTOSIHHBIM
KOJIMYECTBOM BEILIECTBA.
['padmyeckoe mpencraBicHe
M30IPOIIECCOB: U30TEPMA, U30X0Pa,
n3obapa.

TexHuyeckue ycTponcTBa u
IPAKTUYECKOE IPUMEHEHUE!
TEpPMOMETp, OaPOMETP

MOJIEKYIL.

AHanu3 pU3nYecKux NporeccoB U
SIBIICHUM ¢ ucnojb3oBanneM MKT,
ra30BbIX 3aKOHOB, CBSI3U CPEIHEMN
KMHETUYECKON SHEPTUU TETLNIOBOTO
JIBUKEHUST MOJIEKYJI ¢ aDCOTIOTHOM
TEMIIEpaTypoH.

Pemienue pacu€THbIX 3a/1a4 C IBHO
3aIaHHON (PU3MUECKON MOJIEIIbIO

C UCIIOJIb30BAHUEM OCHOBHBIX
nonioxkennit MKT, 3akoHO0B u popmyi
MOJIEKYJIIPHOUN (PU3UKH.

Pabota B rpymmnax npu njiaHupOBaHUU,
MPOBEJAEHUU U UHTEPIIPETALINU
pEe3yJIbTaTOB OIBITOB U aHAJIU3E
JOTIOJITHUTEJIbHBIX UCTOYHUKOB
uH(pOpMaIUH 110 TEME

3.2

OCHOBBI
TEPMOIUHAMUKHN

10

TepMoanHaMuueckas CUCTEMA.
BHyTpeHHss sHEpIrUs
TEPMOJINHAMUYECKON CHUCTEMBI U
CIOCOOBI €€ N3MEHEHUSI.
KonnuecTBo TenioTsl u padora.
BHyTpeHHs1s1 sHEpTUsi OAHOATOMHOTO
HUJeaIbHOro ra3a. Buabl
TEIUIONEpe1ayu: TEIJIONPOBOIHOCTD,
KOHBEKIIUS, U3JIyYCHHUE. Y AebHAas
TEIJIOEMKOCTh BEILIECTBA.

[IpoBeaeHmne SKCrIEpUMEHTA: U3MEPEHNE
yIeIBHON TETUIOEMKOCTH BEIIECTBA.
OreHka aOCONFOTHBIX U OTHOCHUTEIBHBIX
MOTPENTHOCTEN U3MepeHul (Pr3nIecKux
BCJTUYHH.

Nzyuenue mopeneli mapoBoi TypOHHBI,
JIBUTATEIS] BHYTPEHHETO CTOPaHUS,
PEaKTHBHOTO JIBUTATEJIS.

OObsicHEeHUE TPUHIUIIOB JIEUCTBUS U
yCIIOBUI 0€30T1aCHOTO MCITOJIH30BAHUS
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KoanuecTBO TEIIOTHI

MIpY TeIUIoNepeaaye.

[TonsTue 06 ajabaTHOM Mpoliecce.
IlepBblii 3aKOH TEPMOAMHAMUKH.
[IprumeHeHue 1epBoro 3aKoHa
TEPMOJAMHAMUKH K U30MPOIECCAM.
['paduyeckas uaTEpIIpETAIIUS
paboTHI raza.

BTopoii 3aKk0H TepMOTMHAMUKH.
Heob6patumocTs mporieccon

B IIPUPOJIE.

TennoBsie MamuHbL. [ [puHUIUATIBI
JICHCTBUS TEIUIOBLIX MAIIIMH.
[IpeoGpazoBanus SHEPTUH

B TCILJIOBBIX MAIlIMHAX.
Koadduiment nose3noro neucTeus
TEIJIOBOM MaIlIUHbI.

[ukn KapHo u ero ko3¢ duiiuent
MOJIC3HOT'O JICCTBHUSI.
DKoJIornYecKue npoodIeMbl
TETUIOPHEPTETUKH.

TexHuueckue ycTpoucTaa u
MPaKTUYECKOE IPUMEHEHHUE:
JIBUTaTeIb BHYTPEHHETO CrOPAHMUS,
OBITOBOM XOJIOIMJILHHUK,
KOHJIULIIOHED

B TIOBCE/IHEBHOM JKU3HU JBUTATEIS
BHYTPEHHETO CTOpaHusi, OBITOBOTO
XOJIOIMIIbHUKA, KOHTUITMOHEPA.
Ornrcanue CBOMCTB T€J U TETNIOBBIX
SIBJICHUM C UCIIOJIb30BAaHUEM
(du3nYeCcKNX BETUYMH: TaBJICHHE ra3a,
TeMIiepaTypa, KOJIM4eCTBO TEIUIOTHI,
BHYTpPEHHSISl SHEprus, padoTa rasa.
Pemenne pacu€THbBIX 337124 C SIBHO
3a1aHHOM (PU3UYECKON MOJIEIIBIO

C UCMOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
U GopMyJT MOJIEKYJISIPHOU (DU3UKU U
TEPMOIUHAMHUKHU.

Pemenune kauecTBEHHBIX 33124

C OIOpPOM Ha M3YUYEHHBIE B pa3fere
«MonekynsapHas pu3MKa u
TEPMOJIMHAMHKA) 3aKOHBI,
3aKOHOMEPHOCTHU U PU3NYECKHE
SIBJICHUSL.

PaboTa B rpynmax npu aHanmsze
JOTIOJTHUTEIHHBIX MUCTOYHHKOB
uH(OpMAITUH IO TEME
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3.3

ArperaTHeie
COCTOSIHHSI BEILIECTBA.
@®a30BbI€ NEPEXOabI

[TapoobOpa3oBanue 1 KOHAEHCAIHSI.
Hcnapenue u KureHue.
AOCOIOTHAas ¥ OTHOCUTENbHAS
BJIAJKHOCTB BO3yXa. HachlleHHbII
nap. YenapHasi TerioTa
napooOpazoBaHus. 3aBUCUMOCTh
TEMIIEPATYPbI KUTIEHUS OT IaBJICHUSI.
TBépnoe Teno. Kpucrammmueckue u
amopdHbIe Teaa. AHU30TPONUS
CBOMCTB KpUCTaIIOB. JKuakue
Kpuctayiisl. COBpEMEHHBIE
Marepuansl. [InaBnenue n
KpUCTAJIM3aLMs. Y AebHAs TEIIOTa
riaBiaeHus. Cyommmanus.
VYpaBHeHME TEMIOBOTO OaaHca.
TexHuueckue ycTpomucTaa u
MPaKTUYECKOE TPUMEHEHHUE:
TUTPOMETP U TICUXPOMETD,
KQJIOPUMETP, TEXHOJIOTUH
MOJTYYEHHUsI COBPEMEHHBIX
MaTepuaoB, B TOM YHCIIE
HaHOMATEepPHUAJIOB,

Y HAHOTEXHOJIOTHH

[IpoBeaeHune 3KCrIepuMEHTa: U3MEpPEHNE
OTHOCUTEIBHOM BIAKHOCTH BO3/yXa.
OneHka a0COMIOTHBIX U OTHOCUTEIIBHBIX
NOTPENIHOCTEN U3MepeHul (PU3nYecKux
BEJIMYMH.

N3yueHne CBOKMCTB HACBIIIEHHBIX

MapoB, CIIOCOO0B U3MEPEHHUS
BIIQYKHOCTH

Habnronenue kunenus npu
MOHKEHHOM JIaBJICHUH, HAaTrPEBaHUs

Y TUIABJIEHUS] KPUCTAJUNIMYECKOTO
BEIIIECTBA.

OObsicHEeHUE TIPUHIIUIIOB ICUCTBUS U
YCJIOBHUI O€3011aCHOT0 UCIIOIb30BaHUS

B IIOBCEIHEBHOW KM3HU TUTPOMETDA,
MICUXPOMETPA, KAJIOPUMETPA.

N3yyeHne TeXHOIOTUI MMOJIyYEHHS
COBPEMEHHBIX MATEPHUAIIOB, B TOM YHUCJIE
HAaHOMAaTEpPHUAJIOB.

Pemrenue pacu€rHbIxX 3a71a4 ¢ IBHO
3aJaHHON (PU3HYECKON MOJICIIBIO

C UCIIOJIb30BAHUEM YPABHEHUS
TEeIJI0BOTO OaaHca.

Pemenne kauecTBEHHBIX 33124

C OIIOPOY HA U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (hU3UUECKUE
SIBJICHHUS 110 TEME.
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Pacno3naBanue pU3N4ECKUX SIBICHUN
B YUEOHBIX OMBITaX U OKPYKAIOIIEH
KU3HU: AePopMalus TBEPIBIX Tel,
HarpeBaHUe U OXJIAKIEHUE Tel,
U3MEHEHHUE arperaTHbIX COCTOSHUN
BEIECTBA U 00BICHEHHE UX HA OCHOBE
3aKOHOB U (POPMYIT MOJIEKYJISIPHOM
(duzuKH.

Hcnonb3oBanue nHGHOpMAIIIOHHBIX
TEXHOJIOTHH JUIsl TOKCKa,
CTPYKTYpUPOBAHHUS, UHTEPIIPETALIUN U
npeacTaBiIeHUs HHDOpMALIUU TIPH
MOJIFOTOBKE COOOIIEHUI O MPUMEHEHUH
3aKOHOB MOJIEKYJISIPHOU (PU3UKH U
TEPMOJMHAMUKYU B TEXHUKE

Y TEXHOJIOTHSIX

Uroro no pazneny 24
Pa3znen 4. DaekTpoanHaMuKa
4.1 | DnexTpocTraTuka 10 DnekTpuszanus Ten. JnekTpudeckui | [IpoBeneHne sKkcrepuMenTa: U3MEpEeHUe

3apsan. JBa BUIa 3IEKTPUUYECKUX
3apsanoB. [IpoBogHUKY,
JIADJICKTPUKU U MOJTYITPOBOHHUKH.
3aKOH COXPAHEHUS AJIEKTPUIECKOTO
3apsja.

B3aunmoneiicTBue 3aps10B. 3aKOH
Kynona. ToueuHbI 27EKTpUYECKUI
3apsii. DIEKTPUUYECKOE MOJIE.

AJIEKTPOEMKOCTH KOHJIEHCATOPA.
OrieHKa a0COMIOTHBIX U OTHOCHUTEIBHBIX
NOTPEIIHOCTEN U3MEpEeHUN (PU3nYecKux
BEJIMYMH.

N3yyeHne npuHLIMIIOB JCUCTBUSA
AJIEKTPOCKOIIA, JIEKTPOMETPA,
KOHJIEHCATOpA.

N3yyenune npuHIUIIOB I€UCTBUS
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Hanpsk€HHOCTB 3JIEKTPUYECKOTO
nons. [Ipunnun cynepno3nuuun
ANEKTPUYECKUX Nosiel. JInnum
HaIPsKEHHOCTH DIIEKTPUYECKOTO
TIOJISL.

Pabota cui1 31eKTpocTaTuyecKoro
nosst. [lorenuuman. PazHocts
noreHuainos. [IpoBogHuku u
JIADJIEKTPUKU B
ANEKTPOCTATUYECKOM II0JIE.
JusnexkTpuyeckas IpOHULIAEMOCTb.
OnektpoémkocTb. KoHneHncarop.
DIIEKTPOEMKOCTb TJIIOCKOTO
KOHJIeHCaTopa. DHEPrusl
3apsKEHHOT0 KOHJIEHCATOPa.
TexHuueckue ycTpomucTaa u
MIPAKTUYECKOE TPUMEHEHHUE:
AIIEKTPOCKOIL, JIIEKTPOMETD,
AJIEKTPOCTATUUYECKAsl 3allINTa,
3a3eMJICHHE JIEKTPONPUOOPOB,
KOHJICHCATOP, KOIMUPOBAIbHBIN
arrapar, CTpyWHbIN IIPUHTED

Y YCJIOBUIA 0€3011aCHOTO MPUMEHEHUS

B [IPAKTUYECKOW KU3HU,
KOIHUPOBAJIbHOTO anmnapara, CTpyruHOro
IpUHTEpA.

PaccmoTpenne ¢puznueckux OCHOBaHUMN
3JIEKTPOCTATUYECKOM 3alUTHI U
3a3eMJIEHUS JIEKTPOIPUOOPOB.
Pemienune pacu€THbIX 3a/1a4 C ABHO
3aIaHHOM (PU3HYECKON MOJEIBIO

C UCII0JIb30BAHMEM OCHOBHBIX 3aKOHOB
1 (HOpMYJT STIEKTPOCTATUKHU.

Pelenue kauecTBEeHHBIX 3a/1a4

C OMOPOU HAa U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE
SIBJICHUS SJIEKTPOCTATUKHU.
PacnioznaBanue ¢puznueckux siBICHUN
B y4€OHBIX ONBITAX U OKpYKaroeh
KU3HU: AJIEKTpU3alus Tel,
B3aMMO/ICHCTBHUE 3apsi10B U OObSICHEHHE
UX Ha OCHOBE 3aKOHOB U (hOpMYJT
ANEKTPOCTATUKH.

Onucanre n3y4eHHbIX CBOMCTB
BEILIECTBA U DJIEKTPUUECKUX SBICHUI

C UCIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: 3JIEKTPUUECKUM 3apsij,
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TOJIS,
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MOTEHIMAJ, PA3HOCTh IOTEHIINAJIOB,
BIIEKTPOEMKOCTb.

Ananu3 Gpu3nYECKUX MPOIECCOB U
SBJICHUH C UCITOJIb30BAHUEM
(bu3MUEeCcKUX 3aKOHOB: 3aKOHA
COXpaHEHMs AIEKTPHUUECKOTO 3aps/a,
3akoHa KymoHna.

Pabota B rpynmax npu aHanuse
JOTIOJIHUTEJIbHBIX UCTOYHUKOB
nH(OpMaIMK U TOATOTOBKE COOOIIICHUM
O IIPOSIBJICHUU 3aKOHOB AJIEKTPOCTATUKH
B OKpY>KalOIlIEH )KU3HU U TPUMEHEHUHN
WX B TEXHUKE

4.2

IlocTosTHHEII

AJIEKTPUYECKUM TOK.

Toku B pa3IM4HBIX
cpenax

12

DIIEKTPUYECKUN TOK. Y CIIOBUS
CYILIECTBOBAHMUS JIEKTPUUYECKOTO
tToka. Ucrounuku Toka. Cuiia Toka.
ITocTOSsHHBIN TOK.

Hanpsxenue.

3akoH OMa U1l y4acTKa LEMu.
DIEeKTPUUECKOE COMPOTUBIICHUE.

Y 1enpHO€E COMPOTUBIICHUE
BemiecTBa. [locinenoBarenbHoeE,
napasuiesibHOe, CMEIIaHHOE
COEIMHEHNE MTPOBOJHUKOB.
PaboTa snexkTpruyeckoro Toka.
3akoH Jxoyns—JIeHiia. MomHocTh
ANEKTPUYECKOTO TOKA.

[IpoBeneHue FKCIEpUMEHTA: U3YUYEHUE
CMEUIAaHHOTO COEAMHEHUS! PE3UCTOPOB;
n3Mepenue DJIC ucTouHnka ToKa M €ro
BHYTPEHHETO COMPOTUBIICHHS;
HAOJIOICHHE DJIEKTPOJIU3A.

OueHka a0CONIOTHBIX U OTHOCUTEIBHBIX
NOTPEIIHOCTEN U3MEpEeHUN (PU3NYECKUx
BEJIMYUH.

OObscHEeHNe TPUHLUIIOB AEHCTBUS U
yCIJIOBUI 0€3011acCHOTO MPUMEHEHUS
aMIiepMeTpa, BOJIbTMETPA, PEOCTaTa,
UCTOYHUKOB TOKA,
AJIEKTPOHArpeBaTeNbHbIX U
3JIEKTPOOCBETUTENBHBIX TPUOOPOB,
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DNEeKTPOJIBUKYIIAS CUIIA U
BHYTPEHHEE CONIPOTUBIICHUE
MCTOYHHKA TOKa. 3akoH Oma

JUJIS1 TIOJTHOM (3aMKHYTOM )
anekTpuueckor nenu. Kopotkoe
3aMbIKaHHE.

DNEeKTpOHHAsS NPOBOJUMOCTD
TBEPJIBIX METAIIOB. 3aBUCUMOCTD
CONPOTHUBJIEHUSI METAIIOB

OT TEMIIEpPaTYpHI.
CBepXHnpoOBOIUMOCTb.
DIIEKTPUYECKUN TOK B BaKyyMe.
CBoIiCTBa AJIEKTPOHHBIX ITYYKOB.
[TonynpoBognuku. CoOCTBEHHAs U
MpUMECHasi TPOBOJAUMOCTh
MOJyIpOBOAHUKOB. CBOMCTBA
p—Nn-nepexona.
[ToyrpoBOTHUKOBBIE TTPUOOPHI.
DIIEKTPUYECKHUN TOK B PACTBOPAaxX U
pacIiaBax 3JeKTPOJIUTOB.

BHGKTpOHI/ITI/I‘-IeCKaH AuCconuralms.

DIEeKTPOIIH3.
DJIEKTPUYECKHM TOK B raszax.
CaMoCTOSITENBHBIN U
HECAMOCTOSITEIIbHBINA Pa3psl.
Monnus. [1na3zma.
TexHu4yeckue yCTpoucCTBa U

TEpPMOMETPaA CONPOTUBIICHUS,
BaKyyMHOTO JH0/Ia, TEPMUCTOPOB U

(hOTOPE3NCTOPOB, MOTYIPOBOTHUKOBBIX

JINOJIOB, TaJIbBAaHUKHU.
Pemrenue pacu€THbIX 3a71a4 ¢ IBHO
3aJIaHHOMN (PU3HIECKONU MOJCITBIO

C UCIIOJIb30BAaHMEM OCHOBHBIX 3aKOHOB
u hopmyi Tembl «IlocTossHHBIN
AJIEKTPUUECKHUI TOK.

Pacno3naBanme (hpu3nyecKux sIBICHUMA
B YUCOHBIX OMBITaX U OKPYKaIOIICH
JKU3HU: SJICKTPUYECKAs IPOBOJAUMOCTb,
TEILIOBOE, CBETOBOE, XUMHUYECKOE,
MarHuTHOE JEHUCTBHUS TOKa.

AHanu3 3JIEKTPUYECKUX SIBIICHUN U
MPOLECCOB B LEMSIX TOCTOSHHOTO TOKA
C MCIOJIb30BaHHUEM 3aKOHOB: 3aKOH
Oma, 3aKOHOMEPHOCTH
MOCIIEIOBATEIBLHOTO U TAPaJIEBLHOTO
COCIMHECHUS IPOBOIHUKOB, 3aKOH
Hxoymns-Jlenna.

Onucanue n3y4eHHbIX CBOMCTB
BEIIECTB U DJICKTPUUECKUX SABJICHUN

C UCTOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: JICKTPUUECKUH 3apsil, cuia
TOKa, JICKTPUUECKOE HANPSIKECHUE,
AIEKTPUYECKOE CONPOTUBIICHHUE,
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PAKTUYECKOE IPUMEHEHHE:
amIrepMeTp, BOJIbTMETP, PEOCTar,
UCTOYHHUKH TOKA,
3JIEKTPOHArpeBaTeNbHbIE IPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TIPUOOPHI,
TEPMOMETP COMPOTUBIICHUS,
BaKyyMHBIH JHOM, TEPMHUCTOPHI U
(hOoTOPE3UCTOPHI,
ITOJTYTIPOBOJHUKOBBIN AUO,
rajJbBaHUKa

pasHocTh noTeHiuanos, IJ1C, padora
TOKa, MOILIHOCTh TOKA.

Ucnonb3oBanue nHGOPMAIIMOHHBIX
TEXHOJIOTHUH JIJIsI TOMCKa,
CTPYKTYpHUPOBaHUS, UHTEPIIPETALIUU U
npecTaBlieHus UHPOpMaIUU TPH
MOJITOTOBKE COOOIIEHU O TPUMEHEHUHU
3aKOHOB MOCTOSIHHOTO TOKA B TEXHUKE U
TE€XHOJIOTHUAX

Nroro no pazneny 22
Pe3epBHOE Bpems 2
OBILIEE KOJIMYECTBO 68
YACOB IIO I[TPOTPAMME

45



denepanbHas pabouas nporpamma | @usmka. 10-11 kmaccel (0a30BbIi YpOBEHB)

11 KJIACC

HaunmenoBanue

No KommuectBo OCHOBHBIE BUJIBI J€SITCIILHOCTH
pa3/iesioB U TEM [IporpamMmHOE cosiepKaHue

n/n 4acoB 00yJaromuxcs

y4eOHOro ImpeaMeTa
Paznen 1. daekTpoanHamMuka
1.1 | MarauTHoOe€ noJie. 11 [TocTosIHHBIE MATHUTHI. [IpoBeneHue 3KCIEPUMEHTA: U3YUEHUE

3JI€KTpOMaI‘HI/ITHaiI
HHAYKOUA

B3aumoaencTBre NOCTOSIHHBIX
MarHuToB. MarauTHoOE I0JIC.
BekTop MarHUTHOM MHTYKIIUH.
[IpyHIMT Cynepno3nnuu
MarHMTHBIX noJiek. JInaun
MarHuTHOM MHAyKIuU. KapTuHa
JIMHUM MarHUTHOW MHIYKIUH MOJIA
MMOCTOSIHHBIX MarHUTOB.
MarnutHo€e noJsie mpoBOHUKA

¢ TokoMm. KapTrHa JIMHUN UHTYKIIUA
MardMTHOTO HOJISI JJIMHHOTO
MPSIMOT'O MPOBOJHUKA ¥ 3aMKHYTOTO
KOJIBLIEBOT'O ITPOBOJHUKA, KATYILIKH
¢ TokoM. OnbIT DpcTena.
B3anmopeiicTBue npoBOAHUKOB

C TOKOM.

Cuita Amnepa, e€ MOayJIb U
HanpapJICHHE.

Cuna Jlopenua, e€ MOyJb U
HanpasieHue. J[BrxxeHue
3apsiKEHHOW YaCTHUIIbI

MAarHUTHOTO I10JIs1 KATYIIKH C TOKOM;
HCCIIEOBAHUE IEUCTBUS IIOCTOSIHHOTO
MAarHMATa Ha PaMKy C TOKOM;
HCCIIEJOBAHNE SIBJICHUS
AIIEKTPOMArHUTHOU UHAYKIUU.

OreHka abCOTIOTHBIX M1 OTHOCUTENIBHBIX
MOTPEIIHOCTEN U3MEPEHNI (PU3HUUECKUX
BEJINYHH.

OOBbscHEHNE IPUHIUIIOB IEUCTBUS U
yCIJIOBUi1 6€3011aCHOT0 MPUMEHEHUS
ITIOCTOSIHHBIX MarHUTOB,
AJIIEKTPOMArHUTOB, MIEKTPOABUTATEIS,
YCKOPHUTEJEHN 2JIEMEHTAPHBIX YaCTHII,
VHIYKIHOHHOM IIEYH.

Pemenne pacu€rHbIX 3a1a4

Ha MpUMEeHeHHue GOPMYJI TEMBI
«MarauTHoe nosie. DIEKTPOMarHuTHas
WHIYKIIUSD) .

Penienne kauecTBEHHBIX 3a1a4

C OIIOPOM HA U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUE
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B OJTHOPOJHOM MarHUTHOM IIOJIE.
Pa6ora cumnel Jlopenta.

SIBneHne 3EKTPOMAarHuTHOM
nHaykuuu. [loTok BekTopa
MAarHUTHOW WHTYKIIUH.
DNEeKTpOABMKYIIAs CUJIa UHAYKIUU.
3aKOH AJIEKTPOMArHUTHOM
nHaykuuu apanes.

Buxpesoe aiekTpuyeckoe 1mose.
DIIEKTPOABMKYIIASA CUJIa UHIYKIIUU
B IPOBOJIHUKE, JBUKYIIEMCS
MOCTYIATEIBHO B OJTHOPOJHOM
MarHuTHOM MOJIE.

[IpaBuiio JleHna.

NunykTuBHOCTS. fBIICHUE
CaMOUHIYKIWU. DJIECKTPOABUKYIIAS
CHJIa CAMOWHIYKIIHH.

DHeprusi MarHUTHOTO MOJISI KATYIIKH
C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.
TexHuuyeckue ycTponucTsa u
MPAKTUYECKOE TPUMEHEHHUE:
MMOCTOSIHHBIC MarHHUTHI,
3JIEKTPOMArHUTHI,
AJEKTPOJIBUTATEND, YCKOPUTEIIH
3JIEMEHTAPHBIX YACTHIIL,
WMHIYKIIMOHHAS 11€Yb

ABJICHUS TEMbI «MarauTHoe moJie.
DJIEKTPOMAarHUTHAsE UHIYKLIHS).
Ornpeenenue HalpaBIEHUS BEKTOpa
MHIYKIIMU MarHUTHOTO IO
MPOBOJAHUKA C TOKOM, CHJIbI AMITepa
u cuiel JlopeHia.

PacrioznaBanue ¢pu3nuecKkux siBICHUN
B YYEOHBIX OMBITaX U OKPYXKaIOIIeH
KU3HU: B3aUMO/JICHICTBUE MAarHUTOB,
AIEKTPOMArHuTHAsI UHAYKIUS,
JNENCTBUE MAarHUTHOTO TOJISl HA
MIPOBOAHUK C TOKOM M JIBUKYIIHICS
3apsia.

AHaJIU3 3IEKTPOMArHUTHBIX SIBJIICHUI
C MCMOJIb30BaHUEM 3aKOHA
AIEKTPOMArHUTHOM WHIYKIIUH.
Onrcanue n3y4yeHHbIX CBOWCTB
BEIIIECTB U 3JIEKTPOMArHUTHBIX
SBJICHUH C UCTIOJIb30BAHUEM
(UBUYECKUX BEJIMYWH: WHIYKITUS
MarHUTHOIO MOJIsl, cCujia AMnepa, cuiia
JlopeH1ia, MHAYKTUBHOCTh KaTYIIKH,
SHEPTHUSI AJIEKTPUUECKOTO U MATHUTHOTO
roJjeu

Hroro nio pazneny

11
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Pa3nen 2. KoJsie0anus v BOJIHBI

2.1

MexaHudyeckue u
ANIEKTPOMArHUTHBIE
KoJIe0aHus

KonebarenpHas cucrema.
CBoOOHBIE MEXaHUYECKHE
KoJjiebanus. [lapmMoHuUeckue
koJjiebanus. Ilepuon, gacTora,
aMIUTATYAa U (a3a KoJieOaHuH.
[IpyXVHHBIN MASITHUK.
MareMaTHuecKui MasiTHUK.
YpaBHEHHE TAPMOHUYECKHUX
koseOanuii. [IpeBparienue sHeprun
IIPU TAPMOHHYECKUX KOJeOaHUSIX.
KonebarenbHbIil KOHTYP.
CBOOOHBIC AIEKTPOMATrHUTHBIE
KoJIcOaHMs B UJICATLHOM
KoJieOaTeIbHOM KOHTYpE. AHAJIOTHS
MEX]ly MEXaHUYECKUMU U

QJICKTPOMAarHMTHBIMHU KoJeOaHHUSIMU.

®opmyna TomcoHa. 3akoH
COXpPAHEHUS YIHEPTUH B UCATHHOM
K0JIe0aTeIbHOM KOHTYpE.
IIpencraBneHune o 3aTyXarOMKUX
KoJieOanusx. BeIHyX1eHHBIE
MEXaHHUYECKHE KOJIeOaHus.
Pe3onanc. BeiHyX1eHHbBIE
AJICKTPOMArHUTHBIC KOJICOaHMSI.
IlepeMeHHBIN TOK.

CuHycou1anbHbI NEPEMEHHBIHN TOK.

HccnenoBanne napameTpoB
K0J1e0aTeIbHOM CUCTEMBI — IEPUOA,
4acTOThI, AMIUIUTYABI U (a3bl
KoJieOaHui (MPy>KMHHBIN W/ UITH
MaTeMaTUYECKUI MasSTHHK).
HaOnronenue 3aryxaromux KojieOaHuii.
HccnenoBanne CBOKWCTB BBIHYKIEHHBIX
KOoJIeOaHM.

HaOmronenue pe3oHanca.

IIpoBeneHME IKCIIEPUMEHTA:
HCCJIEI0BaHNE 3aBUCUMOCTH IIEPHO/1a
MaJibIX KosieOaHuil rpy3a Ha HUTU

OT JIJIMHBI HUTU U MACCHI IPy3a;
HCCJIEI0BaHUE IEPEMEHHOTO TOKA

B LIETIM U3 MOCJIEI0BATEIBHO
COEJIMHEHHBIX KOHJIEHCATOPa, KaTYILIKH
U PE3UCTOPA.

OneHka a0CONMIOTHBIX M OTHOCUTEIBHBIX
MOTPEUTHOCTENW U3MEPEHUN PU3NYECKHUX
BEJINYHH.

OObsiCHeHHE IPUHITUTIOB JCHCTBUS U
YCJIOBHM 0€30MacHOr0 MPUMEHEHUS
AIIEKTPUUECKOr0 3BOHKA, FeHEpaTopa
MEPEMEHHOTO TOKA, TUHUU
AJIeKTpoIiepeaay.

Pemienne pacu€THbIX 3a/1a4 € IBHO
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Mo1HOCTh NEPEMEHHOTO TOKA.
AMIUTUTYIHOE U ACHCTBYIOIIEE

SHAYCHUC CUJIbI TOKA 1 HAIIPAKCHU .

Tpanchopmarop. [IpoussoacTso,
nepenava u norpedacHue
AIIEKTPUUECKOI SHEPTUH.
DKOJIOTHYECKHUE PUCKU

IIpH IIPOU3BOACTBC IJICKTPOIHCPIHUH.

KynpeTypa ucnons3zoBanus
AJIEKTPOIHEPTUHU B IOBCEIHEBHOM
JKU3HU.

TexHuyeckue ycTponcTsa u
MIPAKTUYECKOE TPUMEHEHHUE:
AIEKTPUYECKUN 3BOHOK, TEHEPATOP
IIEPEMEHHOTO TOKA, IMHUU
areKTponepenayd

3aJIaHHOM (PU3NIECKON MOJICITHIO

C MICTIOJIH30BAaHUEM OCHOBHBIX 3aKOHOB
1 GOpMYJI, ONTHUCHIBAIOIINX
MEXaHWYECKUE U DJIEKTPOMAarHUTHBIE
KoJIeOaHusl.

Onucanue MEXaHUYECKUX U
AIEKTPOMATHUTHBIX KOJIEOAHM

C UCIOJIb30BaHUEM (DPU3UUECKUX
BEJTMYMH: TICPUO ¥ 4ACTOTA
KoJeOaHuil, ammnTya u pasza
KOJICOaHM, 3aps/] U CUla TOKa

B TAPMOHHUYECKUX AJICKTPOMATrHUTHBIX
KOJICOaHUSIX.

Pemenue kauecTBEHHBIX 33124

C OIOPOM Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OITUCHIBAIOIINE
MEXaHUYECKHE U AJICKTPOMArHUTHBIC
KoJieOaHusl.

PaGora B rpynmax npu miiaHUPOBaHUU,
MPOBEICHUH W UHTEPIPETAIINH
pE3yJIbTATOB OMBITOB, M AaHATIN3E
JIOTIOJTHUTEIHHBIX UICTOUYHUKOB
uH(pOpMaIUK 110 TEME

2.2

Mexannyeckue u
AJIEKTPOMArHUTHBIE
BOJTHBI

Mexannyeckue BOJIHbBI, YCIOBUS
pacnpoctpanenus. [lepuog.
CKOpOoCTh pacipoCTpaHEHUs U
JuiHa BOJIHBL. [lonepeynsie u

N3yuenune oOpazoBaHus u
pacIpoCTpaHeHus OMIEPEUHBIX U
MIPOJIOJIBHBIX BOJIH.

Habmronenue otpaxxeHus
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IIPO/IOJIbHBIEC BOJIHBI.
HuTepdepenuus u qudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [ poMKOCTh
3ByKa. Bricota Tona. TeMOp 3ByKa.
DJEeKTPOMarHUTHbIE BOTHBI.

YcnoBus HU3JIYYCHHUA
QJICKTPOMArHUTHBIX BOJIH. Bianmnas

OpUeHTaIus BEKTopoB E, B,

U B DJIEKTPOMAarHUTHOM BOJIHE.
CBoiiCTBa 3JIEKTPOMArHUTHBIX BOJIH:
OTpa)KEHHE, MPEITIOMIICHUE,
noJIsipu3alus, Iuppaxus,
unrepdepenius. CKopocThb
AJIEKTPOMArHUTHBIX BOJIH.

[IIxana 31eKTPOMarHUTHBIX BOJIH.
[IpuMeHeHUE NEKTPOMArHUTHBIX
BOJIH B TEXHUKE U OBITY.
[IpuHLMIBI pAaUOCBS3U U
TeneBUICHUS. Pagnonokamnus.
DIIEeKTPOMarHuTHOE 3arpsi3sHEHNE
OKPYKaIOIIEN CPEIbL.
TexHuueckue ycTpoucTaa u
MPAKTUYECKOE TPUMEHEHHUE:
MY3bIKaJIbHbIE UHCTPYMEHTHI,
YJIbTPAa3BYKOBAs TUarHOCTUKA

B TEXHUKE U MEIMIIMHE, pajap,

U [IpeJIoMJICHUs1, UHTephEePEHITNH U
nudpakiuid MEXaHUYECKUX BOJIH.
Habnronenue cBs3M rpOMKOCTH 3ByKa U
BBICOTHI TOHA C aMIUTUTYI0M U
4acTOTOU KOJIeOaHM, 3ByKOBOTO
pe30HaHca.

HccnenoBanne CBOKCTB
AJIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE,
MIpEJIOMJIEHUE, MOISIPU3ALK,

I paKuus, MHTEpPEpEeHIIHSL.
N3yueHune ycinoBuii u3IydyeHus
AJIIEKTPOMArHUTHBIX BOJIH, B3AUMHOU
opueHTaIuu BekTopos E, B,

V B DJICKTPOMAarHuTHOM BOJIHE.
N3ydenue npuMeHeHus
ANEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OOBbsicHEeHNE IPUHLUIIOB ACHCTBUS U
yCIIOBH 0€30MacHOr0 MPUMEHEHUS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
YIBTPa3BYKOBOM JUArHOCTUKH

B TEXHUKE U MEUIIMHE, pajiapa,
paauonpuEMHUKA, TEIEBU30PA,
aHTeHHbI, Tenedona, CBU-neun.
Pemiennie pacu€THBIX U KQU€CTBEHHBIX
3a/1a4 ¢ OIIOPOU HA U3yYECHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, ONTUCHIBAIOILINE
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paIuoONpUEMHHUK, TEJIEBU30D,
anTeHHa, tenedon, CBY-meun

pacnpoCTpaHEHHE MEXaHUUECKHUX U
AJIIEKTPOMATHUTHBIX BOJIH.
Hcnonb3oBanue nHGOPMAIIMOHHBIX
TEXHOJIOTUH JIJIs1 TIOMCKa,
CTPYKTYpPUPOBAHUS, UHTEPIPETALIUU U
npecTaBiIeHus nHGOpMauu

MIPH MOJTOTOBKE COOOIICHUIN

00 UCTIOIb30BaHUH DJIEKTPOMArHUTHBIX
BOJIH B TEXHHUKE.

VYyacrtre B JMCKYCCHH

00 3JIEKTPOMATrHUTHOM 3arpsi3HEHUH
OKPYXKaIOUIEH CPEIBL.

PaGora B rpynmax npu miiaHUpOBaHUH,
MPOBEJCHUH U UHTEPIIPETALUU
pE3yJIbTaTOB OMNBITOB U aHAJIU3E
JOTIOJIHUTEIHHBIX HCTOUHUKOB
uH(pOpMaIUK 10 TEME

2.3

OnTuka

10

['eomeTprueckas ONTHKA.
[IpsAsMOJIMHENHOE pacIPOCTPAHEHUE
CBETA B OJTHOPOJHOM cpexe. Jlyu
cBeTa. TOUYeUHbIM HCTOYHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
oTpaxkeHus ceeta. [loctpoenue
M300paKEHUI B IJIOCKOM 3€pKaJe.
IIpenomiieHue cBeTa. 3aKOHBI
MpesIoMJIeHHsI cBeTa. AOGCOJIIOTHBIN
rokKasareb npesomiieHus. [lonnoe

N3ydenue sSBICHHS TIOJIHOTO
BHYTPEHHEI'0 OTPAKEHUS, €TI0
IIPUMEHEHUS B CBETOBOJIE.

N3yuenue moaeneit MUKpOCKOIA,
TEJIECKOIa.

ITonmy4yeHue criekTpa ¢ IMOMOILBIO
MPU3MbI U TUPPAKITUOHHON PEIIETKY.
N3mepenue nokasaresns nperoMIIeHus
CTEKJIA.

UccnenoBanue CBOMCTB M300payKeHUIMA
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BHYTPEHHEE OTPaKECHUE.
[IpenenbHbIi yroa noJIHOTro
BHYTPEHHETO OTPAKCHHUSI.
Hucnepcus ceera. CoKHBIM COCTaB
oenoro cera. LBer.

Cobuparorniye 1 pacceuBaroIne
nuH3bl. ToHKas nuH3a. DOKyCcHOE
pPacCTOSIHUE U ONITUYECKas CUJia
TOHKOM JMH3bI. [locTpoeHune
M300paKEHHI B COOMPAIOIINX U
pacceuBaromux JuH3ax. Dopmyna
TOHKOM JIMH3BI. Y BEIMUCHHE,
JlaBaeMoe€ JIMH30MU.

[Ipenensr npuMeHUMOCTH
reOMETPUYECKON ONITHUKH.
Bonnosas ontuka. UaTeppepeHims
cBeta. KorepeHTHbIE HCTOYHUKH.

VY caoBust HaONIIOICHNUS MAKCUMYMOB
1 MUHHUMYMOB

B MHTEP(hEPEHITMOHHON KapTHHE

OT JIBYX CHH()a3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

HMudpakuus ceeta. JudpakuuonHas
peméTrka. Y clioBre HAOIIOACHUS
IJIABHBIX MAaKCUMYMOB TIPH MaICHUU
MOHOXPOMAaTHYE€CKOIO CBETA

Ha TUGPAKITIOHHYIO PEIIETKY.

B JINH3aX.
OOBsSICHEHHE TIPUHITAIIOB JICHCTBUS U
yCIIOBUI 06€30MacHOT0 MPUMEHEHHUS
OYKOB, JyTibl, hOTOAIIapaTa,
MIPOEKIIMOHHOTO aIIapara,
MHUKPOCKOIA, TEJIECKOIIA, BOJJOKOHHOM
ONTHUKH, TUPPAKITUOHHON PEIIETKH,
MOJISIPOUAA.

Pemienne pacy€THbIX 3a/1a4 C IBHO
3aIaHHOM (PU3UYECKON MOJEIBIO

C UCII0JIb30BAHNEM OCHOBHBIX 3AKOHOB
1 (OpMYJI r€OMETPUUECKON ONTUKH.
[TocTpoenue u onucaHue n300pakeHus,
CO371aBa€MOT0 MIJIOCKUM 3€pKaJIOM,
TOHKOM JIMH30M.

PaccmoTtpenue npenenos
IIPUMEHUMOCTH F€OMETPHYECKON
ONTHUKH.

PacrioznaBanue puznuecKkux siBICHUN
B OIBITaX M OKPY>KAIOIIEH KU3HU:
NPSIMOJIMHEWHOE PACIIPOCTPAHEHUE
CBETa, OTPAXKEHUE, IPEJTIOMIICHHUE,
uHTepbepeHus, Tudpaxius u
MOJISIpU3alvs CBETA, IUCIIEPCUS CBETA.
N3yuenue ycnoBuii HaOII0ICHUS
MaKCHMYMOB U MUHUMYMOB

B UHTEP(HEPEHIIMOHHON KapTHHE
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ITongpuszanus cBera.

TexHuyeckue ycTponucTsa u
MPAKTUYECKOE TPUMEHEHHUE:

OYKH, Jyma, (hoToanmapar,
MPOEKIMOHHBIN anmnapar,
MHKPOCKOTI, TEJIECKOI, BOJJOKOHHAs
ONTHKA, TUPPAKIMOHHAS PEIIETKA,
TIOJISIPOUT

OT IBYX CUH()A3HBIX KOTE€PEHTHBIX
MCTOYHHUKOB.

VcnoBue HAOJIIOICHHS TJIaBHBIX
MaKCHMYMOB IIPH MMaJICHUN
MOHOXPOMAaTHYECKOI'O CBETa

Ha TU(PAKIIMOHHYIO PEIIETKY.
AHanM3 oNTHYECKHUX SIBJICHUMN

C HCIIOJIb30BAaHUEM 3aKOHOB: 3aKOH
MPSAMOJIMHEMHOTO PacpOCTPAHECHUS
CBETA, 3aKOHBI OTPAKECHUS CBETA,
3aKOHBI MPEJIOMJICHUS CBETA.
Omnucanue OoNTUYECKUX SIBJICHUM

C MICTIOJIb30BaHUEM (DU3UUCCKUX
BEJIMYMH: (POKYCHOE PacCTOSHUE U
OIITHYECKas CUJIa JIMH3bI

Hroro no pazneny

24

Pa3nen 3. OcHOBBI clleNUAJILHOI TeOPUH OTHOCUTENbHOCTH (1a1ee — CTO)

3.1

OCHOBBI CIIELINATILHON
TEOPUH
OTHOCHUTEIbHOCTHA

4

['panu1Ibl IPUMEHUMOCTHU
KJIaCCUYCSCKOM MEXaHHUKH.
ITocTynatel ciennaabHOU TEOPUU
OTHOCUTEIILHOCTH: UHBAPUAHTHOCTH
MOJTYJISI CKOPOCTH CBETA B BaKyyMe,
MPUHIIAI OTHOCUTEILHOCTU
OHHINTENHA.

OTHOCHTETBHOCTD
OJIHOBPEMEHHOCTH. 3aMeJIJICHUE
BPEMEHHU U COKPAILICHUE IJIUHBI.

Pemenune kauecTBEHHBIX 3a71a4

C ONOPOM HA U3YUYEHHBIE OCTYJIATHI
CTO.

Hcnons3oBanne nHPOpMAITMOHHBIX
TEXHOJIOTUH IJIs1 IIOMCKA,
CTPYKTYpPUPOBAHUSI, THTEPIIPETAIIUN U
IpeCTaBICHUS HHOOPMALIMH TIPH
MTOATOTOBKE COOOIICHHUI O TPaHUIIaX
MIPUMEHUMOCTH KJIACCUUYECKOMN
MexaHuku 1 ocHoBax CTO
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DHeprus v UMITyJIbC
PENIATUBUCTCKON YaCTHUIIBL.
CBs13b Macchl € DHEPTUEH U
UMITYJIbCOM PENSITUBUCTCKOM
YaCTULIBI. DHEPIUs MOKOs

Wroro no pazneny

Pasznen 4. KBanToBas pusuka

4.1

DeMeHThl KBAHTOBOU
OIITUKH

®otonsl. Popmyna [Inanka cBsa3u
sHepruu (OTOHA C €r0 YaCTOTOM.
DHeprus U UMITYJIbC (GOTOHA.
OTKpbITHE U UCCIEA0BAHUE
dboroaddexra. OnbIThI

A.T". CroneroBa. 3aKOHBI
dboroaddexra. YpaBHeHUE
OitamreitHa 1 potoddpdexra.
«Kpacnas rpanunia» potodpdexra.
JaBnenue cBeta. OnbITHI

I1.H. JIeGenesa.

XHUMHUYECKOEe IEHUCTBUE CBETA.
TexHuueckue ycTpoucTaa u
MPAKTUYECKOE TPUMEHEHHUE:
dboToanemMeHT, GOTONATUHK,
coJIHeUHas O6aTapesi, CBeTOIUO

Hab6monenue gpotordpdexra

Ha YCTaHOBKE C IMHKOBOM IJIACTHHOM.
Hccnenoanne 3aKOHOB BHEIIIHETO
dbororddexra.

OObsiCHEHHE OCHOBHBIX MPUHIIAIIOB
JNEUCTBUSI TEXHUUYECKUX YCTPOMCTB,
TaKHX Kak: GOTOAIEMEHT, (OTOJATUHK,
COJIHEUHas OaTapesi, CBEeTOANOI; U
yCIOBUM WX 0€30MaCHOTO MPUMEHEHUS
B IPAKTUYECKOW KU3HHU.

Pemienue pacy€THbIX 3a/1a4 C IBHO
3aTaHHOM (PU3UYECKON MOJCITBIO

C UCIIO0JIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (hOpMYJT KBAaHTOBOW OTITHKHU.
Perienne kauecTBEHHBIX 3a/1a4

C OIIOPOM HAa U3YUYECHHbIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOM ONTHKH.
Pacno3naBanue (pu3ndecKuXx siBICHUM
B y4€OHBIX OTbITaX:
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dhoTornekTpuueckuii 3 ekT, CBeTOBOE
TaBJICHUE.

Onucanue n3y4eHHbIX KBAHTOBBIX
SIBJICHUM U ITPOLECCOB

C MCIIOJIb30BaHUEM (DPU3HUECKUX
BEJIMYUH: CKOPOCTh IJICKTPOMArHATHBIX
BOJIH, JIJTAHA BOJIHBI M YaCcTOTa CBETA,
SHEPTUS U UMITYJIBC (OTOHA

4.2

Ctpoenue atoma

Monenb atoMa TomcoHa. OTIBITE
Peszepdopaa no paccesuuio
a-uyactul. [Inanerapuas moaenn
atoMma. [loctynarel bopa.
N3nyyenue u norioiieHre GoTOHOB
I[P MIEPEXOJIE aTOMa C OAHOTO
YPOBHS SHEPTUU Ha Apyrou. Buel
cnekTpoB. CIIEKTp YpPOBHEW SHEPTUU
aToma BOAOpoJa.

BouiHOBBIE cBOMCTBA yacTull. BoJsiHbI
ne bpoitnsa. KopnyckynsipHo-
BOJIHOBOU TyaJIU3M.

CHOHTaHHOE U BBIHYKIECHHOE
W3JTy4YCHHUE.

TexHuyeckue ycTponcTBa u
MPAKTUYECKOE MPUMEHECHUE:
CIIEKTPaJIbHBIN aHaAJIU3
(cnexkTpockoIt), 1a3zep, KBAHTOBBIN
KOMIIBIOTED

N3yuenune moaenu onbita Pesepdopaa.
IIpoBenenue skcnepumMeHTa

10 HAOJIIOICHUIO JIMHENYATOro CIEeKTpA.
OrneHnka aOCONIOTHBIX U OTHOCUTEIBHBIX
MOTPEUTHOCTEN U3MEPEHUN (PU3NUECKHUX
BEJINYHH.

N3yuenune moaenu atoma: TomcoHa,
MJIaHETapHOW MOJEN aTOMa, MOJIETH
atoma bopa.

N3yueHue ciekTpa ypoBHEW IHEPTUH
aToma Bojiopojia. O0bsiCHEHUE
MIPUHIUIIOB IEMCTBUS U YCIOBHM
0e301acHOro MPUMEHEHHUSI
CIIEKTPOCKOIIA, JIa3epa, KBAHTOBOTO
KOMIIbIOTEDPA.

Perienne kauecTBEHHBIX 3a71a4

C OIIOPOY HA U3yYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKHUE
saBJeHUS N0 TeMe «CTpOeHHEe aToMay.
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Pacno3naBanue pu3nuecKux sBICHUN
B yU€OHBIX OMBITaX: BOSHUKHOBEHHE
JIMHEWYATOr0 CIEKTPA U3JIYyYEHUS.
AHann3 KBAaHTOBBIX MPOLIECCOB U
SIBJICHUH C HCIIOJIb30BaHUEM
ocTyJaToB bopa

4.3

ATOMHOE SApO

DKCIEPUMEHTHI, I0Ka3bIBAIOIINE
CJIO’KHOCTh CTPOEHUS SI/Ipa.
OTKpBITHE PATUOAKTUBHOCTH.
OmnsiTel Pezepdopaa mo
OTPENICIICHUIO COCTaBa
PaMOAKTUBHOTO U3ITyUCHUS.
CgnoiicTBa anbda-, Oera-,
ramMmMma-usinyuyeHus. Biausinue
PaMOaKTUBHOCTH Ha >KUBBIC
OpTaHU3MBI.

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyxnonnas mozaens siapa
['eitzenOepra-MBaneHko.

3apsia siapa. MaccoBoe YKo sipa.
N3oTtomnsl.

Annda-pacniag. DIEKTPOHHBIN U
MTO3UTPOHHBIN OeTa-pacnaz. ['amma-
U3JIydeHue. 3aKOH pagioaKTUBHOTO
pacnaja.

DHeprus CBsI3U HyKJIOHOB B sIJIpE.
SnepHbie CUIIBL.

N3y4deHne 3KCrIepuMEHTOB,
JOKa3bIBAIOIIUX CIIOKHOCTh CTPOEHUS
aTOMHOTO sIpa.

HccnenoBanue TpeKOB 4aCTUIL

(10 roToBBIM (oTOrpadPusIM).
N3y4yeHue SAepHbIX CUIL, SIAEPHBIX
pPEaKLNil CUHTE3a U pacnaja,
TEPMOSIIEPHOTO CUHTE3A.

N3ydeHne HyKJIOHHON MOJENH sIpa
['eit3enOepra-MBaneHko.

OObsicHEHUE yCTpOICTBA U
IIPUMEHEHUS JO3UMETPA, KAMEPHI
BuiibcoHa, siaepHoro peakropa,
aTOMHOM G0MOBI.

Pewrenue 3agau ¢ onopou

Ha MOJYyYEHHBIE 3HAHUS, B T.4. O 3apsije
Y MacCOBOM YHCIIE SApPA.
Pacno3naBanue pu3nveckux siBICHUN
B yU€OHBIX OMBITaX U B OKPYXKaIoUIeil
’KU3HU: ECTECTBEHHAs U NCKYCCTBEHHAs
PaAOAaKTUBHOCTD.
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JledexT macchl sapa.

Snepubie peakunu. Jlenenue u
CUHTE3 SJED.

S nepnsiit peakrop. TepmosinepHsIn
cunTes. [Tpobaembl 1 epcneKTUBBI
SAJIEPHON DHEPTETUKH.
DKOJIOTHYECKHE ACTIEKTHI AIEPHOU
HYHEPreTUKH.

DnemMeHTapHble YacTULbl. OTKpBITHE
MO3UTPOHA.

MeTtopl HaOMIOAEHUS U
pErucTpanuu AIEMEHTAPHBIX
YacTHLI.

dyH1aMEHTaJIbHbBIE
B3auMojievcTBusl. EamHCTBO
(bu3MYECcKOl KapTUHBI MHpA.
TexHnueckue ycTpoucTBa U
MPaKTUYECKOE MPUMEHEHUE:
JI03UMETP, KaMepa BuibcoHa,
AJIEpHBINA peaKTop, aToMHas boMOa

Onucanue KBaHTOBBIX SIBJICHUN U
IIPOILIECCOB C UCITOIb30BAHUEM
(U3UYECKUX BEIMUWH: TIEPUO/T
MIOJIypacIaja, SHEPIHsl CBSI3H ATOMHBIX
sanep, 1eeKT Macchl sapa.

AHaJIN3 IPOLIECCOB U SIBJIICHUI

C UCIIOJIb30BAaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPAaHECHHUS
ANEKTPUUYECKOTO 3aps/ia, 3aKOH
COXpPaHEHHsI MAaCCOBOTO YHCIIA,
nocrynartsl bopa, 3akoH
PaaMOaKTUBHOTO pacraja.

VYyacTue B paboTe Kpyrioro croa
«DyHIaMEHTaIbHBIC B3aUMOJICHCTBUS.
EanHcTBO pU3nyueckoi KapTUHBI
MHUpPay.

Hcnonb3oBanue nHGOPMAITMOHHBIX
TEXHOJIOTUH /17151 IOKCKa,
CTPYKTYpHUPOBAHUS, UHTEPIIPETALIUU U
npecTaBlIeHus] HHOOPMaLMK TPU
MOITOTOBKE COOOIICHHI O MPUMEHEHHUH
3aKOHOB KBAaHTOBOU (DM3UKHU B TEXHUKE
Y TEXHOJIOTHUSAX, IKOJIOTUUECKUX
ACIIEKTax sIEPHOU DHEPIreTUKU

Hroro nio pazneny

15
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Pa3zpnen 5. JjieMeHTbI aCTPOHOMHUY M ACTPOPHU3UKH

5.1

D1EeMEHTBI
aCTPOHOMUU U
acTpoU3UKH

7

DTanbl pa3BUTUSI ACTPOHOMHUH.
[TpuknagHoe 1 MEPOBO33PEHUYECKOE
3HAYECHHE aCTPOHOMHH.

Bun 3Bé3nnoro HeOa. Co3Besaus,
APKUE 3BE3/IBI, TUTAHETHI, NX
BUJIMMOE IBMKCHUE.

CoiHeyHas cucTeMa.
Comnaue. ConHeuyHass aKTUBHOCTD.

Nctounuk sHeprun ColiHIIa U 3BE3].

3BE3/bI, X OCHOBHBIE
XapakTepUCTUKU. [{narpamma
«CHEKTPAIIbHBIN KJIACC —
CBETHUMOCTBY». 3BE3/bl IJIaBHOM
MOCJIEI0BATEIIBHOCTU. 3aBUCUMOCTh
«Macca — CBETUMOCTb) JIJIs 3BE3]T
TJIABHOM ITOCJIEN0BATENBHOCTH.
BuyTtpeHHee ctpoeHue 3BE3 .
CoBpeMeHHBIE TPEACTABIEHUS

O ITPOUCXO0XKICHUH U 3BOJIFOLIMU
ConHua u 3B€3/1. DTaIbl KU3HU
3BE3I.

Miteunsiii [1yTs — Hamra I'anakTuka.
[Tonoxxenne un nerxeHue CoiHIAa

B ['anmakTuke. TUIBI raJakTUK.
PannoranakTvky v KBa3apsl.
YeEpHbIe IbIPHI B A/IpAX TaJIAKTHK.

ITonroroBka cooOmeHni 00 3Tamax
Pa3BUTHS ACTPOHOMMH, O MPUKIIATHOM
Y MUPOBO33PEHYECKOM 3HAYECHUU
ACTPOHOMMH, O METOJAX MOTYyUYCHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUM,
OTKPBITUSIX B COBPEMEHHOMU
ACTPOHOMMH.

N3ydeHne cCOBpEMEHHBIX
MIPEJCTABICHUN O TPOUCXOKIACHUH U
spotonun CoJtHIIa U 3BE3].
N3ydeHue TUIIOB rajakTHK,
PaIMOTAIAKTUK U KBa3apoB.
N3yuenue nBuxkeHUsI HEOECHBIX TeT,
ABOJIIOIMH 3BE311 U BeeeHHoH,
MPOLIECCOB, MMPOUCXOISAIIMX B 3BE3AX,
B 3BE3/IHBIX CUCTEMAX,

B MEXXTAJIAaKTUYECKOU cperie,
MacITabHOM CTPYKTYphl BeeneHHot .
OObsicHenue pacipenus: Beenennoit
Ha OCHOBE 3aKOHa Xa00:a.
[ToaroroBka K 00CYXKJICHUIO
HEpEIICHHBIX MPO0JIeM aCTPOHOMHUH.
[IpoBenenue HaOIOICHUI
HEBOOPYKEHHBIM IJ1a30M

C UCTI0JIb30BAHUEM KOMITBIOTEPHBIX
MPUIOKECHUH TSI ONIPEICIICHUS
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Bcenennas. Pacumpenne
Bcenennoii. 3akon Xa00:ma.
Paz6eranue ranaktuk. Teopus
bonpmoro B3psiBa. PenukroBoe
U3IIy4YEHUE.

Macmrabnas cTpykTypa
Bcenennoii. MeTtaranakTuka.
Hepewénnpie npo6iieMsl

MTOJIOKEHUST HEOCCHBIX OOBEKTOB

Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3usa CeBepHOro norymapus

U SIPKUE 3BE3/IBI.

[IpoBenenue HaOIIOIEHUH B TEIECKOII
Jlynsl, mmaner, Mueunoro [lyru.
VYyacTture B IUCKYyCCUU O HEPEIIEHHBIX
npobJieMax aCTpPOHOMUU

aCTPOHOMHUU
Uroro no pazueny 7
Pa3znen 6. O6o0maromniee NnoBToOpeHne
6.1 | OGobmaromee 4 O06001IeHNE ¥ CUCTEMAaTU3AIIHS VYyacTue B AUCKYCCHH O POJIH (PUBHKHU
MOBTOPCHHE COJIEpKaHUs pa3/ie]ioB Kypca ¥ aCTPOHOMUU B PA3JIMIHBIX cepax

«Mexanuka», «MonexkynspHas
bu3MKa U TEPMOJTUHAMUKAY,
«InexktpoauHamukay, «Konedbanus
Y BOJIHBDY, «OCHOBBI CENUAITIBHON
TEOPUU OTHOCUTEIBHOCTHY,
«KBanToBas puzukay, « AIeMEHTbI
aCTPOHOMUU U aCTPOPUBHKIY.
Ponb ¢usuku 1 actpoHOMEH B
AKOHOMMYECKOM, TEXHOJIOTHYECKOM,
COIMAJIbHOM M 3THYECKOM cepax
JEATEIIbHOCTH YeJI0OBEKa, pOJib U
MeCTO (PU3HUKHU ¥ aCTPOHOMUH

B COBPEMEHHOM HAYYHOMN KAPTUHE
MHUpAa, 3HAYCHUE OMUCATEIbHOM,

NEeSITeTbHOCTH YEJIOBEKa.
IToaroroBka cOOOIIIEHUN O MECTE
(bU3MUECKO KapTUHBI MUpPA B PSIAY
COBPEMEHHBIX MPECTAaBICHUN

O IPUPOJE.

BrlinonHenne y4eOHbIX 3ajaHuM,
JEMOHCTPUPYIOIIMX OCBOCHHE
OCHOBHBIX TIOHATUH, PUINIECKUX
BEJIMYMH U 3aKOHOB Kypca pusuku 10—
11 kmaccoB
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CUCTEMATU3HPYIOLLIEH,
OOBSICHUTENEHOU U
MPOTHOCTUYECKON (HyHKIIUH
(bU3UYECKON TeOPHH, POJIb
¢buznueckoit Teopun B
(bopMupOBaHUY IPECTABICHUN
0 (u3muecKkol KapTUHE MUPa, MECTO
(bu3MYECcKOi KapTUHBI MUpPa

B OOIIEM psATy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX
MPEJCTABICHUN O IPUPOJIE

Uroro no pazueny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOTPAMME
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