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PaGouast mporpamma | ®usuka. 10-11 kmaccer (6a30BBIN YPOBEHB)

denepanpHas pabodas mporpaMma Mo ydeOHomy mnpenMery «Pusnkay (6a30BbIN
ypoBeHb) (mpenmeTHas o0nactb «EcTecTBeHHO-Hay4yHbIE MPEIMEThI») BKIIOYAET
NOSICHUTENBHYIO 3aIIUCKY, COJIEp)KaHUE 00yUEHHUS, ITITAHUPYEMBIE PE3yJIbTaThl OCBOECHUS
IPOrpaMMmBbl 10 PU3HUKE, TEMATUUECKOE IIIAHUPOBAHUE.

[losicHuTenbHAs 3amucKa OTpa)kaeT OOIIME LEeNW WU 3a7aud H3y4yeHUs (PU3HKH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOCHUIOK K €ro M3y4eHHIO O0YYarolUMUCH,
MECTO B CTPYKType Y4eOHOTo IUIaHa, a TaKKe MOAXOABl K OTOOpY COAEpIKaHMS,
K OIIPENEIICHUIO INIAHUPYEMBIX PE3YyJIbTaTOB.

Conepxanue OO0ydeHHS PACKPBIBAET  COJEp)KATEIbHbIE JIMHUHM, KOTOpPHIE
IpeajaratoTcs Ui 00sA3aTeIbHOIO M3Y4YEHHUS! B KAXKIOM KJIacCe Ha YPOBHE CPEIHErO
o61ero oOpazoBaHusI.

[Inanupyemble pe3yibTaThl OCBOEHHS MpPOrpaMMbl IO (PU3HMKE BKIIOYAIOT
JUYHOCTHBIE, METANpEeIMETHbIE PEe3yJIbTaThl 3a BEChb NEpHoa OOyUeHHUs Ha YPOBHE
cpenHero oduiero oOpa3oBaHMs, a TaKXKe MPEIMETHbIE JOCTHKEHUS OO0Yy4Yarollerocs
3a KaXJIbId ToJ1 00y4eHUsI.

HOACHUTEJBHAA 3AIIUCKA

[Tporpamma 1o usmke 6a30BOro ypoBHS Ha YPOBHE CPEIHET0 OOIIero 00pa3oBaHus
pazpaboTaHa Ha OCHOBE TOJIOXKEHHUM U TPeOOBaHUI K pe3yibTaTaM OCBOCHHSI OCHOBHOM
oOpazoBarenpHO#l mporpammel, npencraBieHHbIX B PI'OC COO, a Takxke ¢ yd€Tom
benepanbHOi pabouelt porpaMMbl BOCIIUTAHUS U KOHIIETIIMU MPENOJaBaHus yueOHOTo
npenmera «Puszmka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit Depepanuu,
peann3yrouMx OCHOBHbIE 00pa30BaTEIbHbIE IPOTPAMMBI.

ConeprkaHue mporpaMmbl 1o GU3KUKe HAMPaBIEHO Ha POPMUPOBAHUE €CTECTBEHHO-
Hay4YHOM KapTuHbI Mupa oOyuarommxcs 10-11 kimaccoB mpu oOyueHHM uX (Qu3nKe
Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JEATEIHLHOCTHOro monaxona. [Iporpamma
no ¢usuke coorBeTcTBYeT TpeboBanusiM GI'OC COO k miIaHUPYEMBIM JIMYHOCTHBIM,
NpeAMETHBIM U METalmpeAMETHBIM pe3yjbTaraM OOy4YeHHUs, a TaKXke YYHUTHIBAET
HEOOXOUMOCTh pealn3alldd MEXKIPEAMETHBIX CBsi3ed (U3UKH C €CTECTBEHHO-
HAay4YHBIMH Y4EOHBIMU TpeaMeTaMu. B Hell ompeaessitoTcss OCHOBHBIC IEU U3Yy4YCHUS
bU3NKM HA YpPOBHE CpEIHEro oOImero oO0pa3oBaHUs, IUIAHUPYEMBIC PE3yIbTaThl
OCBOCHHMS Kypca (U3MKHU: JUYHOCTHBIE, METalpeIMEeTHbIe, MpeaMeTHbIe (Ha 0a30BOM
YpOBHE).

[Iporpamma 1o (pu3MKe BKIIOYAECT:

MJIaHUPYEMBIE pe3yIbTaThl OCBOCHUS Kypca (pu3uku Ha 0a30BOM YpOBHE, B TOM
YuClie IPEAMETHBIC PE3YJIbTATHI IO F0JlaM 00yUYeHUs;

cojiepkaHue yueOHoro npeamera «Pu3nka» mo rojaam o0y4eHusl.

[Iporpamma o ¢u3nke MOXET OBITh HCMOJb30BaHA YYHUTEISIMA Kak OCHOBA
JUTsl COCTaBIICHUS CBOMX pabouux mporpamm. [Ipu paspabotke pabodeit mporpamMmbl
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B TEMaTHYECKOM IUIAHUPOBAHUU JIOJHKHBI OBITh YUTEHBI BO3MOKHOCTH HCIOJIb30BAHUS
ANEKTPOHHBIX (UU(PPOBBIX) 00pa30BaTENBbHBIX PECYPCOB, SBISIOIIUXCS y4eOHO-
METOMYECKUMHU MaTepraiaMu (MyJIbTUMEINHHBIE IPOTPAMMBI, JICKTPOHHBIE YI€OHUKN
U 3aJaYHUKH, DJCKTPOHHBIE OWONMOTEKH, BUPTyaJbHbIE J1a00OpaTOpUH, HUTPOBBIC
IPOrpaMMBbl, KOJJICKIUU LU(POBBIX 00pa30BaTENbHBIX PECYPCOB), PEANTHU3YIOIIUMU
TUIaKTUYECKUE BO3MOXKHOCTH HH(POPMAIIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTHH,
coJiepKaHUe KOTOPBIX COOTBETCTBYET 3aKOHOAATENILCTBY 00 00pa30BAHMH.

[Iporpamma mo (U3MKE HE CKOBBIBAET TBOPYECKYID WHULMATUBY YUYUTENEH U
IPENOCTABISAET BO3MOXKHOCTh ISl pealn3alyy Pa3IMYHbIX METOJUYECKUX MMOAXOA0B
K OpraHu3anuud oOy4yeHHs (U3HKEe MPH YCIOBHUH COXPAHEHHUs O005S3aTeIbHON YacTH
coziepkaHus Kypca.

du3rka Kak Hayka o HauOosiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyIAs B Ka4ECTBE
y4eOHOIro mIpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIM BKIJIAJ, B CHCTEMY 3HAHMM
00 okpyxatomeM wupe. IlkonbHblE Kypc QU3MKH —  CHCTEMOOOpa3yroLIuid
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHUE 3aKOHBI JEXKAT
B OCHOBE IIPOLIECCOB U SBJICHHM, HM3ydaeMblX XHUMHEH, Ouonorueit, ¢uznuecKou
reorpadueil U actpoHomuel. Vcnosb30BaHME M aKTUBHOE NPUMEHEHUE (DU3UUECKUX
3HAHMM ONpeNeNsieT XapakTep M pa3BUTHE pa3HOOOpa3HBIX TEXHOJIOTHM B cdepe
SHEPreTUKH, TPAHCIOPTA, OCBOCHHMS KOCMOCA, IMOJYYEHUS HOBBIX MaTepHaJOB
C 3aJJaHHBIMH CBOMCTBaAMHU M Jpyrux. M3ydenwe Qu3Mku BHOCUT OCHOBHOW BKJIAJl
B (opMHpOBaHHME  E€CTECTBEHHO-HAy4yHOM  KapTHMHBI  MHpa  OOydaroluxcs,
B (hOpMHPOBaHNE YMEHHUN MPUMEHSTh HayUHbIN METO/1 MO3HAHUS NPHU BHINOJIHEHUA UMU
y4eOHBIX UCCIICIOBAHUM.

B ocHOBY kypca ¢hU3uKH 1151 YPOBHS CpETHET0 00IIero o0pa3oBaHUs MOJIO0KEH Pl
U7eil, KOTOPbIE MOXKHO PACCMATPHUBATh KAK MPHUHIIUIIBI €0 MOCTPOEHUSI.

Hoes yenocmnocmu. B cooTBeTCTBUM € HEMl Kypc SBISETCS JIOTUYECKU
3aBEpUIEHHBIM, OH COIEPXHUT MaTepuan M3 BCeX pPa3lesoB (U3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHON (DU3UKHU.

Hoes cenepanusayuu. B cooTBETCTBUU ¢ HEW MaTepHall Kypca GU3NKU 00bEIUHEH
BOKpPYr (¢usnyeckux Tteopuil. Benymumm B Kypce sBisercss (GopMUpOBaHUE
IIPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzauus npeamnojaraeT MCIOJIb30BaHUE
TYMaHUTapHOTO MOTEHLMaNa (PU3NIECKON HAyKH, OCMBICIICHUE CBSI3U Pa3BUTHUS (PU3UKHU
C pa3BUTHEM OOIIECTBAa, a TaKXE C MHUPOBO33PEHUYECKHUMH, HPABCTBEHHBIMU U
HKOJIOTHYECKUMU MTPOOIeMaMHu.

Hoes npuknaomnoti nanpasnennocmu. Kypc (usmku mpenrmnonaraer 3HaKOMCTBO
C IIMPOKUM KPYTOM TEXHUYECKHX U TEXHOJIOTUYECKUX MPUIIOKEHNUN U3YYEHHBIX TEOPHIA
Y 3aKOHOB.

Hoes sxonocuzayuu peannsyercst HoCpeICTBOM BBEIACHHS 3JIEMEHTOB COJIEP KaHuU,
MNOCBSIIIEHHBIX HKOJIOTMYECKUM TMpoOJieMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHbI
C pa3BUTHEM TEXHHMKHU U TEXHOJIOTHM, a Takxke OOCYX IAEHUS MpOoOJEeM palMOHAIbHOIO
IPUPOAOIIONB30BAHUS U SKOJIOTUYECKON O€30MaCHOCTH.
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CrepXHEBBIMU DJIEMEHTaMU Kypca (U3UKM Ha YPOBHE CPEIAHEro OOIIero
oOpa3oBaHusl sBIAOTCS  (pusmueckue Teopuu (popmupoBaHHE MPEACTABICHUIMA
0 CTPYKTYpE MOCTpOeHUs (U3MYECKON Teopuu, posin (yHIAAMEHTAIbHBIX 3aKOHOB U
MPUHITUIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MPHUPOJE, TPAHUIAX MPUMEHUMOCTHU
TEOpUH, JIJIsl ONMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOIIECCOB).

CucTeMHO-eSTeIbHOCTHBIN MOAX0A B Kypce (PU3MKH peallu3yeTcsl MPEeXkIe BCETO
3a CYET OpraHU3aIuH SKCIEPUMEHTAIBHOM IeATEeNbHOCTH o0yJarommxcs. J{ms 6a3oBoro
YPOBHS Kypca (PM3UKH — 3TO UCTIOIb30BaHUE CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JJa0OPATOPHBIX pabOT, KOTOPBIE B MporpaMMe 1o (pru3nKe 00beAMHEHBI
B OOIIMI CIIMCOK YUEHUUECKHUX MPAKTUYECKUX padoT. BrieneHne B ykazaHHOM NEpeuHe
7a00paTOpHBIX PAadOT, TPOBOAUMBIX Ui KOHTPOJISI U OILICHKH, OCYIIECTBIISETCS
y4acTHUKaMU 00pa30BaTEIBHOTO MPOIecca UCXOs U3 OCOOCHHOCTEW TUIAHUPOBAHUS U
ocHaieHust kabunera ¢pusuku. [Ipu sTom obecrieunBaeTcst OBiIaACHHE 00YYArOITUMUCS
YMEHHUSIMH ~ TIPOBOJUTH KOCBEHHBIC HW3MEpPEHUs, MCCIEAOBAHUSA 3aBUCHUMOCTEH
(bu3HUEeCKNX BETMYUH U MIOCTAaHOBKY OIBITOB MO IPOBEPKE MPEIIOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHME ynenseTcs PEIICHUIO PACUETHBIX M KAYeCTBEHHBIX 3ajiad.
[Tpu sTOM JUIsi pacdE€THBIX 3a/lay MPUOPUTETOM SIBIISIIOTCA 3aJa4dl C SIBHO 3aJIaHHOMN
¢uznyecKol  MOJAENBIO, TMO3BOJSIONIME MPUMEHSATh  M3Y4YCHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO paszfiesia Kypca, TaK U MHTErpUpys 3HAHUS U3 Pa3HBIX
paznenoB. J{ns KaueCTBEHHBIX 3a7a4 MPHOPHUTETOM SIBISIFOTCS 3aJaHUsS Ha OOBSICHEHUE
NPOTEKaHUsl (PU3NYECKUX SIBICHUA U TPOILIECCOB B OKPYXAIOIICH KU3HU, TPEOyrOIIHe
BbIOOpA PU3NYECKON MO JJI CUTYyaIlMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusmu OI'OC COO k MarepuasbHO-TEXHUYECKOMY
obecrieyeHnIo yueOHOro Tpoiiecca 6a30BbIld YPOBEHb Kypca (PU3NKKU HA YPOBHE CPETHETO
o0m1ero o0pa3oBaHus TOJDKEH M3y4aThCsl B YCIOBUSX MPEAMETHOTO KaOWHETa (PU3UKU
WIM B YCIOBUSX HWHTETPUPOBAHHOTO KaOWMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO
nukia. B kabunere Gpuinku A0MKHO OBITH HEOOX0AMMOE JabOpaTOpHOE 00OPYAOBaHUE
JUTSI BBITIOJTHGHMSI YKa3aHHBIX B MporpaMMe Mo (U3HKE YUCHHYECKUX MPAKTHUECKUX
paboT U JEMOHCTPALIMOHHOE 000PYI0BaHHUE.

JleMoHCTpannoHHOe 000pyAOBaHre (POPMHUPYETCS B COOTBETCTBUU C MPHUHIIUIIOM
MUHUMAJIBHOM  JTOCTAaTOYHOCTH W OOECIEeYMBAaE€T TIOCTAHOBKY IMEPEUYHMCICHHBIX
B TporpamMMme Mo (Qu3uKe KIIOYEBBIX IEMOHCTpAIM AJs MCCIEAOBAHUS H3Y4aeMbIX
SIBIICHUIA M TIPOIIECCOB, IMITUPUICCKUX U (PYyHIAMEHTAIBHBIX 3aKOHOB, X TEXHHYCCKHUX
IIPUMEHECHUM.

JlabopatopHoe obOopymoBaHWE MJIsi  YYCHHUYECKHUX  MPAKTUYECKUX  padoT
dbopMupyeTcs B BUJE TEMAaTHUYECKHX KOMILUIEKTOB U OOECIEUNBAETCs B pacuére OAHOTO
KOMIUIEKTa Ha JAByX oOydaromuxcs. TeMmaTndeckue KOMIUIEKTHI J1abOpaTopHOTO
000pyI0BaHMsI JOJIKHBI OBITH TIOCTPOCHBI HA KOMITJIEKCHOM MCTIOJIb30BAHUH aHAJIOTOBBIX
U U(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BHJIC
1M (ppoBBIX JTabOpaTOPHIA.

OCHOBHBIMHM TIETISIMH  HM3y4eHUS (U3UKKA B 00meM OOpa30BaHUU SBISIOTCS:

dbopMupoBaHUE WHTEpPECAa M CTPEMJICHUS OOYYalOMUXCS K HAYYHOMY H3YyUYCHHIO
PUPOIBI, PA3BUTHE UX WHTEJUICKTYAJIbHBIX U TBOPUECKHUX CITOCOOHOCTEN;
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pa3BUTHE TPEICTABICHUN O HAyYHOM METOJAC TMO3HaHUS W (POPMUPOBAHUE
MCCJIeI0BATEIHLCKOTO OTHOIIIEHHUS K OKPYKAIOUTUM SIBJIICHUSIM;

dbopMHUpOBaHME HAYYHOTO MHMPOBO33PEHUS KaK pe3yjbTaTa HW3Y4YEHUS OCHOB
CTpPOEHHUS MaTepuu U QyHAaMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHUE YMEHUU OOBSCHATH SBJICHUS C MCIOJIB30BAHHEM (DUIUYECKUX
3HAHWW ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTaBICHUH O POAM (U3UKHA IS Pa3BUTHS  JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHrne STUX 1esiei  00ecleyMBaeTCs pelIeHUuEM CIEAYIoIMX —3a7ad
B IIpOIIECCE U3YUYEHUsI Kypca (U3UKH Ha YPOBHE CPEIHETO O0IIEro 00pa3oBaHus:

npuoOpeTeHHe CUCTEMbl 3HaHUM 00 00mux (QU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHIX, BKIIOUAs MEXAHHKY, MOJICKYJISAPHYIO (PU3UKY, SJIEKTPOAMHAMHUKY,
KBaHTOBYIO (PM3UKY U DJIIEMEHTBI acCTPODU3UKH;

dbopMHupOBaHNE YMEHHA MPUMEHATH TCOPETUUYCCKUE 3HAHUA IS OOBSICHCHHS
bu3NUecKuX SBICHUW B TMPUPOJAE ¢ JJIS TPUHATUS MPAKTHUYECKUX PEIICHUM
B IIOBCEJIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB PEIICHUS PA3NIMUYHBIX 337a4 C SBHO 3aJlaHHON (PU3MyecKoin
MOJIEJIBIO, 3a/1a4, TI0/IPA3yMEBAIOIINX CAMOCTOSITENIbHOE CO37aHne (PU3NUECKON MOJIEIH,
aJICKBaTHOM yCIIOBUSIM 33]1a4H;

MOHUMaHue (U3NIECKUX OCHOB ¥ MPUHIIATIOB JECHCTBUS TEXHUICCKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOUIYIO CPENY;

OBJIAJICHNEC METOJaMH CaMOCTOSITCIbHOTO IUIAHUPOBAaHUS W IMPOBEIACHHS
bu3HYEeCKUX HKCIIEPUMEHTOB, aHAIM3a U MHTEpIpeTanuu HHGOpMAIINK, OTpeIeICHUs
JIOCTOBEPHOCTH TOTYYSHHOTO Pe3yIbTaTa;

CO3/IaHME YCJIOBHUM JUIS PAa3BUTHS YMEHUW MPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITEIIBHOCTH.

Ha wusyuenne ¢usuku (06a30Bblii ypOBEHb) Ha YPOBHE CpeIHEro OOIIero
obpaszoBanus orBoautcsi 136 gacoB: B 10 kmacce — 68 wacoB (2 ywaca B HeeCIIO),
B 11 xnacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipenytaraemeiii B mporpamMme 1mo GU3HKe MepeueHb Ja00PaTOPHBIX U MPAKTHICCKUX
paboT ABISETCS PEKOMEHIOBAHHBIM, YYUTEIb JIEIaeT BEIOOP MPOBEACHUS JIA00PATOPHBIX
paboT U OMBITOB C YYETOM UHIUBUIYATBLHBIX OCOOCHHOCTEH 00yUaronIuXcCsl.

JIro0ast paboyast mporpamMma J0JDKHA MOJHOCTBIO BKJIIOUATh B CEOsl CoJlepKaHUe
JAaHHOW IIPOrpaMMBI IO (PU3UKE.

B otnenbHbIX ciydasx Kype pusuku 6a30BOro ypoBHS MOXKET U3ydaThes B 00béme 204
gaca 3a naBa roga obOydenus (3 u B Heaemo B 10 m 11 kiaccax). B arom ciydae
yBenm4uBaeTcs He MeHee ueM 10 20 4 pe3epBHOE BpeMsi, KOTOPOE UCTIONIb3YETCS YUUTEIIeM
JUISl U3yYEHHUsI BOIMPOCOB, TECHO CBS3aHHBIX C BBIOpAaHHBIM MpoduiaeM OOydeHHs, U
yBEIMYMUBAETCS yueOHast Harpy3Ka, OTBOJIMMAs Ha NU3yYEHNUE MEXaHUKH, MOJICKYJISIPHOU
GU3MKKA M DAJCKTPOJMHAMHUKH, 3a CUYET paCHIUPEHHMS 4YHciaa JaOOpaTOPHBIX padoT
UCCIICIOBATEIILCKOTO XapaKTepa v YPOKOB PEIICHUST KAUeCTBCHHBIX M PACUETHBIX 3a/1a4.
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COJEPXKXAHUE OBYUYEHUA

10 KJIACC
Pa3znen 1. ®u3nka u MeTOABI HAYYHOT'O IO3HAHUA

®usnka — Hayka o npupoje. HaydHple METOIBI MO3HAHUSA OKPYKAIOLIETO MUPA.
Poub skcniepMenTa 1 TEOpUH B MIPOLIECCE MO3HAHUS IPUPOIbl. DKCIIEPUMEHT B (PU3HKE.

MopaenupoBanne (QU3NYECKUX SBIEHUN U TmpolueccoB. HaydHble TUMOTE3HI.
dusznueckre 3aKOHBI M TEOPUHU. |'paHHIBI MPUMEHUMOCTH (DU3HUECKUX 3aKOHOB.
[IpyHOKAT COOTBETCTBHS.

Ponp u mecto ¢pusuku B GOpMHUPOBAHUHM COBPEMEHHON HAay4HOH KapTHHBI MUpA,
B [IPAKTUYECKOM IEATEIBHOCTH JIFOACH.
Jlemoncmpayuu

Amnanorosblie U HU(GPOBHIE U3MEPUTENBHBIE PUOOPHI, KOMIIBIOTEPHBIE TATYUKH.

Pa3nen 2. Mexanunka
Tema 1. Kunemamuka

Mexannueckoe aBmkeHrne. OTHOCUTETLHOCTh MEXaHUUECKOTOo JABMkeHus. Cucrema
orcuéra. Tpaekropus.

[Tepemenienue, CKOpOCTh (CpelIHsISt CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHHE
MaTepualibHOM TOYKH, HX TMPOEKIMH HA OCH CHUCTeMbl KoopauHat. ClioxeHue
IIEPEMELICHHUM U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE TpsIMOJIMHEHHOe nBrkeHue. [ 'paduxu
3aBUCUMOCTH KOOPJWHAT, CKOPOCTH, YCKOPEHUSI, IyTH U MEPEMEIICHUs MaTepUaIbHON
TOYKU OT BPEMEHH.

CBoOosiHOE TIazicHre. Y CKOpEeHHE CBOOOTHOTO T ICHHUS.

KpuBonuueitHoe nBukeHuE. [[BUKeHHME MaTE€pHaIbHOM TOYKH IO OKPY>XHOCTH
C IOCTOSIHHOM IO MOJIYJIFO CKOPOCTBIO. YTIIOBasi CKOPOCTh, JIMHEWHAs: CKOPOCTh. [lepron
U yactota oOparnieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckre yCcTpONCTBA U MPAKTUYECKOE MPUMEHEHUE: CIUJIOMETP, JABUKEHUE
CHaps/IOB, LIETIHbIC U PEMEHHBIC TEPEIayu.

Jlemoncmpayuu

Mogenb cUCTEMBI OTCU€TA, WUIIOCTPALMS KUHEMAaTUYECKUX XapaKTEPUCTUK
JIBHDKCHUSL.

[IpeoOpazoBaHue IBMKEHUM C KCIOJIb30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXE U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaOnronenne paBwkeHHs Tena, OpOIIEHHOTO TOJA YIJOM K TOPU30HTY H
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO MaICHHUS.

Hanpapnenue ckopocTu npu JBUKEHUH MO OKPY>KHOCTH.
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Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomel

N3ydyeHne HEPABHOMEPHOTO JBWKEHMS C LEJNbI0 ONPEACIICHUS MIHOBEHHOU
CKOpPOCTH.

HccnenoBanne  COOTHOLIEHUS  MEXIYy  IYTAMHM,  INPOWIECHHBIMA  TEJIOM
3a [10CJIEI0OBATEIIbHBIE PABHBIE IPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JBUKEHUU
C Ha4YaJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3ydyeHne nABWKEHUS IIApUKa B BA3KOM KUIKOCTH.

N3yuenue nBmxkeHus Teaa, OpoieHHOr0 TOPU30HTAIBHO.

Tema 2. lunamuxa

[Tpuauun otHocutenbHOCTH ["anmunes. [lepBoit 3akoH HeroToHa. MHeprmanbHbIe
CHUCTEMBI OTCYETA.

Macca tena. Cuna. IlpunHuun cynepno3uuuu cwi. Bropoil 3akoH HproToHa
JUIs. MaTEpUaIIbHON TOUKU. Tpetuit 3akoH HpIOTOHA /1711 MaTeprUaIbHBIX TOYEK.

3akoH BceMupHOTro TsroreHusd. Cuia tspkectu. [lepBast kocMuyeckas CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buael Tpenus (mokosi, ckoibxeHus, kadeHusi). Cuna tpenus. Cyxoe
Tpenue. Cumna TpeHUs CKOJbXKEHUsS U cuiia TpeHus nokos. Koapdunuent tpenus. Cuna
COITPOTHUBIICHUS IIPU ABUKCHUHU TeJa B KUJIKOCTH WUJIN rase.

[TocTynarensHOE U BpanaTeIbHOE ABUKEHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CHJIbI OTHOCUTENIBHO OCH BpaiieHus. [lnedo cumbl. YcnoBus paBHOBeECHUS
TBEPIOIO TeNA.

TexHuueckne yCTpOMCTBA U NMPAKTUYECKOE PUMEHEHUE: OAIIUITHUKH, IBUKEHUE
VICKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenune nHepuu.

CpaBHeHME Macc B3aMMOJEHCTBYIOIINX TEI.

Bropoii 3akoH HerotoHna.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT A€(OpPMALIUH.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MMAICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUYEHUSI U CKOJIBKEHUSI.

VYcnoBust paBHOBECHS TBEPIOTO Tena. Buibl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopmusie pabomeol

N3ydenue aBmxeHus OpycKa 1o HAKIOHHOW TIOCKOCTH.

Hccnenopanne 3aBUCUMOCTH CHJ  YINPYTOCTH, BO3HUKAKOIIMX B NPYKHHE U
pEe3UHOBOM 00pasiie, OT X AehOpMAaIIHH.

HccnenoBanue ycioBur paBHOBECHUS TBEPAOTO TEJA, UMEIOIIETO OCh BPAICHHUS.
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Tema 3. 3akonwvl coxpanenus é mexanuke

NMiynbc MaTepuanbHON TOYKU (TENa), CUCTEMBI MaTepUaIbHBIX TOYeK. VIMITynbC
CWIbl W H3MEHEHUE HMIIyJIbca TeJla. 3aKOH COXpPaHEHUs HMITyJbca. PeakThBHOE
JBHYKEHUE.

PaboTa cusbl. MOIIIHOCTB CHUJIBI.

Kunernueckass »Heprus MarepuaidbHOW TOYku. TeopemMa 00 H3MEHEHUU
KMHETHYECKOW SHEPIHH.

[lorenuuanbHas sHeprus. [loTeHnManpHas SHEPrusi ynpyro aeGopMUpOBAHHON
npyxusbl. [loTeHanpHas sHeprus Tesa BOJIU3U MOBEPXHOCTU 3EMIIN.

[ToTeHanbHbIe U HETOTEHIMAIbHbIE CUJIbl. CBSI3b pa0OTHI HEMOTEHIIMAIBHBIX CHJI
C U3MEHEHUEM MEXaHUYECKOM SHEPIHUH CUCTEMBI TEJl. 3AKOH COXPAHEHUS MEXaHUYECKOM
DHEPIUH.

VYipyrue u HEyIpyrue CTOJIKHOBEHHUS.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: BOIOMET, KOIED,
IIPY>KMHHBIM ITUCTOJIET, IBUKCHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE nBHKEHHE.

[Tepexon mOTEHIIUATBEHOM YHEPTUU B KWHETUYECKYIO U 00paTHO.
Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yyenue abCOMOTHO HEYNIPYTOTo yAapa ¢ MOMOUIBIO IBYX OAMHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBsizu pabOThl CUIIBI C U3MEHEHHEM MEXaHWYECKOW 3HEpruu Teja
Ha [IPUMEpE PACTSHKEHUS] PE3UHOBOTO JKI'yTa.

Pa3nen 3. MouiekyasipHas (pu3nka 4 TepMOTUHAMUKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKON TEOPUU U MX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Jduddysusa. Xapaktep ABUKEHUS U
B3aMMO/ICVICTBHSI YACTUL BellecTBAa. MOAENN CTPOCHUS Ta30B, KUJIKOCTEN U TBEPIBIX TEI
1 00BsICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX MojieNiei. Macca u pa3Mephl MOJIEKY L.
KommuecTBo Bemectna. [ToctostnHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa um €€ wusMmepenue. lllkana temmeparyp
Lenbcus.

Mogens uaeanbHoro ra3za. OCHOBHOE YpaBHEHHE MOJIEKYJSPHO-KHHETUYECKON
TEOPUU UJCATBHOTO Ta3a. AOCOMIOTHAS TeMIepaTypa Kak Mepa CpeHel KHHEeTHYEeCKON
SHEPrUU TEIUIOBOTO JABWKEHUA yactull ras3a. Illkana temneparyp KenpBuna. I'a3oBbie
3akOHbl. YpaBHeHne MenneneeBa—Knaneitpona. 3akon [lanproHa. HM3omponecchl
B MJI€aJIbHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. [ paduueckoe npecraBieHue
U30MPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

TexHuueckue ycTpoicTBa U MPAKTUIECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.
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Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BEIlIEeCTBa, poTorpaduu MoJeKyn
OpraHUYECKUX COCTMHEHUMN.

OnpbiTel 0 AUGPDY3UH KUIKOCTEN U ra30B.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogens onbita [lTepHa.

OnbIThI, 10KA3BIBAIOLIME CYLIIECTBOBAHUE MEXKMOJIEKYJIIPHOTO B3aUMOACHCTBUS.

Mopens, HILTIOCTPUPYIOLIAS TPUPOLY JAaBJICHUS I'a3a HA CTEHKU COCYIA.

OnbIThI, WJUTFOCTPUPYIOIIKE YPABHEHHUE COCTOSIHUS UI€ATBHOTO ra3a, H30MPOLECCHI.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomeol

Omnpenenenne Macchl BO3/lyXa B KJIaCCHOW KOMHAaTe Ha OCHOBE U3MEPEHHI 00bEMa
KOMHAThI, IaBJICHUS U TEMIIEpATypbl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXKLY MApaMeTpaMu COCTOSIHUSL Pa3pEKEHHOT0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonuHamuueckass cucremMa. BHYTpPEHHSAs DJHEPIrUs TEPMOJMHAMUYECKOU
CUCTeMBbl M crocoObl €€ m3MeHeHus. KoiaumdyecTBO TemIOThl M padota. BHyTpeHHss
SHEPIUsl OJHOATOMHOTO HJICAIbHOTO raza. Bujabl Teronepenayu: TEMIONPOBOJHOCTD,
KOHBEKIIMS, U3JIy4eHHUE. YJenbHas TEIUIOEMKOCTh BelecTBa. KoJMUecTBO TEMIOTHI
IIpU TEIJIoNEpeIaye.

[Tonsatue 06 aguabatHoM nporiecce. [lepBriil 3akoH TepmoguHamuku. [Ipumenenue
MEepPBOT0 3aKOHAa TEPMOJMHAMUKH K wu3omporieccaM. ['paduueckas HHTEpIpeTaIus
paloThI Ta3a.

Bropoii 3akoH TepmoanHamuki. HeoOpaTUMOCTh MPOIIECCOB B MIPUPOJIE.

TennoBeie Mamuubl. [IpuHIMIBL AeHCTBUS TEIIOBBIX MaivH. [IpeoOpazoBanus
HHEPTUU B TEIJIOBBIX MarHaxX. KoaGhuimeHT mojae3noro qeiCTBUS TEIUIOBON MAIlIMHBI.
[ukn Kapro m ero ko3¢ GUIMEHT IMOJE3HOT0 ASHCTBHS. DKOJOTHUYCCKHE TPOOIEMBI
TEITIOPHEPTETUKHU.

TexHuyeckre yCcTpoilCTBa U MPAKTHUYECKOE MIPUMEHEHHUE: JIBUTATE]Ib BHYTPEHHETO
cropanusi, ObITOBOM XOJIOJUILHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTpEHHEH HEPTUM Tejia IMPU COBEPIICHUU PadOThI: BBUIET MPOOKU
u3 OYTBUIKH TIOJ IEUCTBUEM CKAaTOTO BO3/yXa, HarpeBaHue 3¢upa B JaTYHHOU TpyOKe
NyTEM TpeHUs (BUACOIEMOHCTpALIUS).

N3MmeHeHne BHyTpeHHEW 3HEpruu (TeMIieparyphl) Tejla MpU TeIionepeaaye.

OnbIT 0 anabaTHOMY PACIIMPEHUIO BO3AYyXa (OMBIT C BO3AYUIHBIM OTHHUBOM).

Mopenu mapoBoil TypOWHBI, JBHUTATENs BHYTPEHHETO CrOpaHUs, PEaAKTUBHOTO
JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenune yaenbHON TEIIOEMKOCTH.

10
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Tema 3. Azpezamnivie cocmoanusn eeujecmea. Dazosvie nepexoont

[TapooOpazoBanue u KoHaeHcanusa. lMcnapenue u kuneHue. AOCOJMIOTHAs U
OTHOCHUTENbHAS BJIAXKHOCTh BO3Ayxa. HacelieHHbId map. YaenpHas TEioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPHI KUTICHUS OT JaBJICHUS.

Tépnoe Ttenmo. Kpucramnuyeckue u amopduble Tena. AHHU30TPONHS CBONCTB
kpuctamuioB. JKugkue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBnenue u
KpUCTayUIA3aIus. Y AebHas TerioTa miaBieHus. CyOommmarust.

YpaBHeHue TemioBoro Oanaxca.

TexHu4eckue yCTpoucTBa U MPaKTUUECKOE TPUMEHEHUE: TUTPOMETP U TICUXPOMETP,
KAJIOPUMETP, TEXHOJIOTUU TIOJIYYEHHUS] COBPEMEHHBIX MAaTE€pUalioB, B TOM YHCIIE
HAaHOMATEPUAJIOB, © HAHOTEXHOJIOTHUH.

Llemoncmpayuu

CBoiiCcTBa HACHIIIEHHBIX MTAPOB.

Kunenuve npu noHMKEHHOM JIaBJICHUMU.

Cnoco0bl U3MEpeHUs BIaKHOCTH.

HaOntonenue HarpeBanus U MIaBieHUsI KPUCTAITMYECKOTO BEIIECTRA.

JleMOHCTpanust KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3mepenre 0OTHOCUTENBHOM BIQKHOCTH BO3TyXa.

Pa3znen 4. DieKTpoAUHAMHUKA
Tema 1. Inekmpocmamuka

DJIeKTpU3alus Tel. DIEKTPUYECKUU 3apsid. J(Ba BUAa SIEKTPUUYECKUX 3apANIOB.
[IpoBOAHUKH, NTUAIEKTPUKUA U MOJYIPOBOJHUKU. 3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO
3apsa.

BzaumopeiictBue 3apsgoB. 3akoH Kynona. ToudeuHbld SIEKTPUUYECKUNA 3apsil.
OnekTtpuueckoe nojie. Hanpssk€HHOCTH 35ekTprudeckoro nosist. [I[punnun cynepno3unuu
BJIEKTPUYECKUX NoyieH. JIMHNM HAPSXKEHHOCTH AJIEKTPUYECKOTO TTOJIS.

PabGoTta cunm anekTpoctatudeckoro modisi. [lorenmman. Pa3HOCTh MOTEHIMANIOB.
[IpoBOIHUKM ¥ AWAJIEKTPUKH B JJIEKTPOCTATUYECKOM Tmoje. Jlusnekrpuyeckas
MIPOHULIAEMOCTb.

OnekTpoéMKocTb. KonaeHcatop. DIEKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpa.
DHeprus 3apsHKEHHOTO KOHJEHCAaTopa.

TexHuueckne YCTpPOMCTBA M IPAKTUYECKOE TMPUMEHEHHE:  BJIEKTPOCKOIL,
AIEKTPOMETP,  DJIEKTPOCTaTHUECKas  3aluTa, 3a3eMJIeHHe  JAJIEKTPONpPUOOPOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN aIllapar, CTPYUHbINA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO ¥ IPUHLINI IEUCTBUSA JJIEKTPOMETPA.

B3anmoneiicTBue Ha3IEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TI0JIE 3aPSKEHHBIX TEl.

[TpoBOAHUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DJNIEeKTpOoCcTaTHUECKas 3alIUTa.

11
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JIMDAEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTB NIEKTPOEMKOCTH IIJIOCKOTO KOHAECHCATOpa OT ILIOIAIH IIJIaCTHH,
PACCTOSHUS MEXAY HUMU U TUDJICKTPUYECKON ITPOHULIAEMOCTH.

OHeprus 3apsPKEHHOTO KOHJEHCATopA.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenne 351eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannstit 31exkmpuyeckuit moxk. Toku 6 paznuunsix cpeoax

DJIEKTPUYECKUN TOK. Y CIOBHS CYHIECTBOBAHUS 3JIEKTPUUECKOr0O TOKA. MIcTOUHMKH
Toka. Cuna Toka. [IocTOsSHHBIN TOK.

Hanpspxenue. 3akon OMa 15t yyacTka 1elu.

DJIEKTPUYECKOE  CONPOTUBJIIEHUE.  YIEIbHOE  CONPOTUBJIEHUE  BEIECTBA.
[TocnenoBaTenpHOE, MAPAIIIEIbHOE, CMEIIIAHHOE COEMHEHNE TPOBOJHUKOB.

Pabota anekTpudeckoro Toka. 3akoH J[xoyns—JIenua. MomHOCTh 3JIEKTPUIECKOTO
TOKA.

DJIIEKTPOJIBHXKYIIAsA CUJIA U BHYTPEHHEE CONPOTUBIECHHUE MCTOYHUKA TOKA. 3aKOH
OmMa j7151 TOJTHOM (3aMKHYTOM) 3J1eKkTpruueckoit 1ienu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAS TPOBOAUMOCTH TBEPIBIX METAILIIOB. 3aBUCUMOCThL COITPOTHUBJICHUS
METAJIJIOB OT TemmepaTypbl. CBEpXIpOBOUMOCTbD.

DIIEKTPUYECKUN TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomympoBoauuku. CoOCTBEHHAs! U TPUMECHAS TPOBOJIMMOCTD TOJTYITPOBOTHUKOB.
CaoiictBa p—n-nepexoxa. [1oaynpoBoAHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKUN TOK B PACTBOPAX U paciiyiaBaxX AJIEKTPOJUTOB. DIEKTPOIUTHIECKAS
JACCOLMALINS. DIEKTPOIIHU3.

DJNeKTpUYecKud TOK B Tra3zax. CaMOCTOSITEIbHBIA U HECAMOCTOSITEIbHBIN pa3psl.
Mounus. [1na3zma.

TexHudyeckue yCTpONCTBA U MPAKTUUECKOE MPUMEHEHUE: aMIIepPMETP, BOJIBTMETD,
peocTaT, UCTOYHUKU TOKa, dJIEKTpOHArpeBaTelbHbIe TPUOOPHI, JIEKTPOOCBETUTEIbHBIC
npuboOpsl, TEPMOMETP  CONPOTHBIICHHS, BaKyyMHBI JHOJ, TEPMHUCTOPHI U
(bhoTOpPE3UCTOPHI, MOTYPOBOTHUKOBBIN U0/, TajbBaHUKA.

Jlemoncmpayuu

N3mepeHue cuiibl TOKa U HApsHKEHUSL.

3aBUCHUMOCTb COMPOTUBIICHUS TUTUHAPUUYECKUX TPOBOJHUKOB OT JIJTUHBI, ILJIOIIAIH
MONEPEYHOr0 CEYCHUSI U MaTepuaa.

CwmenianHoe COeIMHEHUE TIPOBOTHUKOB.

[IpssMmoe  w3MepeHHE  BIEKTPOABMXKYyIIEH  cuibl. KopoTkoe  3ambIKaHHUE
rajgbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTH CONPOTUBIICHUSI METANIOB OT TEMIEPATYPHI.

[TpoBOAMMOCTH 3IEKTPOIUTOB.

HckpoBoii pa3psa 1 TpOBOAMMOCTb BO3/1yXa.

OaHOCTOPOHHSISI TPOBOJAUMOCTH AUO/IA.

12



PaGouast mporpamma | ®usuka. 10-11 kmaccer (6a30BBIN YPOBEHB)

Yuenuueckuii sxcnepumenm, nabopamopusie pabomsi

N3ydeHne cMenmaHHOro COeIMHEHUSI PE3UCTOPOB.

N3mepenrie 3IEKTPOJABIKYIIEH CUIIBI HMCTOYHMKA TOKAa MU €ro BHYTPEHHETO
CONPOTUBJICHUSI.

Hab6nronenue snextposusa.

Me:knpeaMeTHble CBSA3H

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 10 Kilacce OCyIECTBISETCSA ¢ YU4ETOM
COJIepKaTeIbHBIX MEXKIIPEAMETHBIX CBS3EH C KypcaMy MaTeMaTUKH, OMOJIOTUH, XUMHUH,
reorpauu U TEXHOJOTUU.

Mesicnpeomemnvie  nouwsimus, CBA3aHHBIE C HW3YYEHHEM METOJOB HAy4HOIO
NO3HAHMS: SIBJICHUE, HAYYHBINA (DaKT, THIOTE3a, PU3NYecKasi BEIMUMHA, 3aKOH, TeOpus,
HaOJII0JIEHUE, SKCIIEPUMEHT, MOICTUPOBAHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelieHHE CUCTEMbl ypaBHEHUH, JHHEHHas (yHKUHMs, Mapadoia,
runepOosa, ux rpaduKu U CBOMCTBA, TPUTOHOMETpUYECKHE QYHKIIUU: CUHYC, KOCUHYC,
TAQHT€HC, KOTAHIE€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXAECTBO, BEKTOPHI M WX
MIPOEKIIMK HA OCH KOOPAHMHAT, CII0)KEHHE BEKTOPOB.

buonocus: mexannuyeckoe ABWKEHHE B KUBOW mpupoxae, auddysus, ocMmoc,
TEIUIOOOMEH KHUBBIX OPraHU3MOB (BHJbI TEIJIONEPEAAayu, TEIJIOBOE paBHOBECHE),
AIIEKTPUIECKHE SIBICHUS B KUBOU MPHUPOJIC.

Xumus: NTUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOSHHE aTOMOB M MOJIEKYJ, MOJb
BELIECTBA, MOJISIpHAsi Macca, TEIIOBbIE CBOMCTBA TBEPABIX TEN, KUAKOCTEH W Ta30B,
3JIEKTPUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIUTHUECKAs JUCCOLMAIMS, FalbBaHUKA.

TI'eocpaghus: BIaxXHOCTH BO3yXa, BETPBI, 6apOMeETp, TEPMOMET.

Texnonozus: npeodpazoBaHUE JABIKEHUN C HCIOJB30BAHMEM MEXAHHU3MOB, YUET
TPeHHUS B TEXHUKE, MOMAIIUIHUKH, WCIOJIb30BAaHUE 3aKOHA COXpPAHEHHs HUMITYJIbca
B TeXHUKEe (pakera, BOJOMET W JPYrUe), ABUTaTelb BHYTPEHHErO CrOpaHus, MmapoBas
TypOuHa, OBITOBON XOJIOAMIFHUK, KOHIUIIMOHEDP, TEXHOJIOTHH MOIYYEeHUS COBPEMEHHBIX
MaTepuasoB, B TOM YMCIe HAHOMaTEepPUaJOB, U HAHOTEXHOJIOTUH, AJIEKTPOCTaTUUECKas
3aluTa,  3a3eMJIGHHE  3JEKTPONpHOOpOB,  KCEPOKC,  CTPYWHBIM  MpHUHTED,
AJIEKTpOHArpeBaTeNbHbIe MPUOOPHI, JEKTPOOCBETUTEIbHBIC TPUOOPHI, TAIbBAHUKA.

11 KJIACC
Paszneun 4. DyieKTpoAUHAMUKA
Tema 3. Maznummnoe noe. IneKmMpoMazHUMHAA UHOYKUUS

IlocTtosinHble MarHuThl. B3aumojelcTBHEe IOCTOSHHBIX MarduToB. MarumTHOE
nosje. BekTop MarHUTHOW WHAYKUMH. [IpUHOMII Cyneprno3uuyu MarHUTHBIX I1OJIEH.
JIvHnn MarHuTHOM MHAYKIMKU. KapTrHa JIMHUI MarHUTHOM MHIYKIIUU TTOJISI TOCTOSIHHBIX
MarHuTOB.

MarauTtHoe noJsie MpoOBOJHUKA ¢ TOKOM. KapTuHa nuHMN MHAYKIMU MarHUTHOTO
MOJIS1 JUIMHHOTO MPSIMOTO MPOBOIHUKA U 3aMKHYTOT'O KOJIBIIEBOTO TPOBOJHUKA, KATYIIIKA
¢ TokoM. OnbIT Dpcrena. B3anmoaeiicTBre NpoOBOJHUKOB C TOKOM.
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Cuiia Amnepa, e€ MOJyJIb U HallpaBJICHUE.

Cuina Jlopenua, €€ MOIylb M HalpaBlieHHE. J[BUKEHUE 3apsiKEHHOW YacCTHUILIbI
B OJIHOPOJTHOM MarHUTHOM moJje. Pabora cuibl JlopeHna.

SIBneHHE DIEKTPOMArHUTHOW MHAYKIMU. [I0TOK BEKTOpa MarHUTHOM WHIYKIIHH.
DNEeKTpOABMKYLIAs CUJIA MHAYKIMHU. 3aKOH AJIEKTPOMAarHuTHON nHaykuuu dapanes.

BuxpeBoe snektpuueckoe  moJie.  DJNEKTPOABUXKYINAS  CHJIA  HUHIYKIUU
B IIPOBOJHUKE, IBUKYILEMCS IOCTYNATENBHO B OJTHOPOJTHOM MATHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHnyktuBHOCTE.  SIBI€HME  CAMOMHAYKUMHU.  OJJEKTPOABMXKYyLIas  CHJa
CaMOUWH]TYKIINH.

DHeprusi MarHUTHOT'O TI0JIS1 KATYIIKU C TOKOM.

DJIEKTPOMAarHUTHOE MOJIE.

TexHuyeckne yCTpOMCTBA U NMPAKTUYECKOE MPUMEHEHHUE: MTOCTOSHHBIE MArHUTHI,
JJEKTPOMArHUThl,  JJEKTPOABUTaTENb,  YCKOPDHUTENM  DJIEMEHTApHBIX  YacCTHIL,
WHYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKIIOHEHHE JIEKTPOHHOIO ITy4YKa MArHUTHBIM IIOJIEM.

JIuHMY UHAYKIIUM MarHUTHOTO MOJIS.

B3aumopericTBre 1ByX ITPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBNeHHE SIIEKTPOMATHUTHOW UHIAYKIIHAH.

ITpasuiio Jlenua.

3aBUCHUMOCTb JJIEKTPOJBMXKYILIEH CHJIbI MHAYKOUHA OT CKOPOCTH HW3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBneHre CaMOUHTYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydyeHne MarHuTHOTO NOJIst KATYIIKHA C TOKOM.

HccnenoBanne neicTBUs MOCTOSHHOTO MAarHUTa Ha PAMKY C TOKOM.

UccnenoBanue siBieHUS 3JIEKTPOMATHUTHON UHAYKIIHH.

Pa3nen 5. Kosredanus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KOAE0AHUA

Konebarenbhas cucrema. CBOOOIHbIE MEXaHUUECKUE KoeObaHus. ["TapMoHnyeckue
konebanus. Ilepuon, yactora, ammuryaa u ¢asza xosnebdanuil. IIpyKUHHBIN MasTHUK.
MareMaTtnyeckuili MasTHUK. YpaBHEHUWE TrapMOHMYECKUX KoieOanwii. IIpeBpaiuenue
SHEPIUM NPU TAPMOHUYECKUX KOJIEOaHUAX.

Konebatenbublit koHTYyp. CBOOOHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B U/I€aTbHOM
KOJIE0ATEIbHOM KOHTYpe. AHAJIOTHs MEXKIY MEXaHMYECKUMHU U 3JIEKTPOMATrHUTHBIMU
koneOanusimu. dopmyna TomcoHa. 3aKkOH COXpaHEHHS DJHEPruud B HUACAIBHOM
K0JIe06aTeTbHOM KOHTYPE.
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[IpencraBienrie o0 3aTyXarOUUX KojdeOaHUAX. BBIHYXJIEHHbIE MEXaHHYECKHUE
Kosebanus. Pezonanc. BeiHyK€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

IlepemenHsbIil Tok. CHHYCOHMIabHBIN MTEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOTO
TOKa. AMILTUTYTHOE U IEUCTBYIOIIEE 3HAUEHHE CUJIbI TOKA U HAIIPSKEHUS.

Tpancopmarop. IlpomsBoacTBO, Tepemadya W MOTPEOICHHUE DIICKTPHUUCCKON
DHEPIUM. OKOJOTMYECKUE PHUCKU IIPU NPOU3BOACTBE 3JIEKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTI U B IOBCEIHEBHOM KU3HMU.

TexHn4yeckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: DIEKTPUUECKUN 3BOHOK,
reHepaTop MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.
Jlemoncmpayuu

Uccnenoanne mapamMeTpoB KojeOaTeabHONW cUCTeMbl (NMPY>KUHHBIA WK
MaTEMaTUYECKUA MASITHUK).

HaOnronenue 3aryxaromux KojieOaHu.

HccnenoBanrie CBONCTB BBIHYKJIEHHBIX KOJIEOaHUM.

Habnronenue pezonanca.

CB0OOIHBIE JIEKTPOMArHUTHbIE KOJIEOAHMUS.

OcmwiorpaMMbl — (3aBUCUMOCTH  CHJIBI TOKa M HaIpsDKEHUS OT BpPEMEHH)
JUTS JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc nmpu  1mOCIENOBATENbHOM  COEAMHEHUM  PE3UCTOpA,  KaTyUIKU
VMHIYKTUBHOCTH U KOHJIEHCATOpa.

Mopeinp JIMHUM 3IEKTPOIIEpEAAYH.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomeol

HccnenoBanue 3aBUCUMOCTH NIEPUOAA MaJIbIX KOJIEOaHUN Ipy3a HA HUTH OT JIJTMHbI
HUTHU U Macchl Ipy3a.

HccnepoBanue NepeMEeHHOr0 TOKa B LIENU U3 MOCIEA0BATEIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMmpoMazZHunHble 60IHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpaHenus. llepuon. Ckopocth
pacnpocTpaHeHus U JAjMHa BOJIHbL. [lonepeunsie u mpoosibHble BOHbL. MHTepdepenuuns
U AU paKiysg MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DONEKTPOMArHUTHBIE BOJHBI. YCJIOBUS M3IYyUYECHHUS SIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentaums BexktopoB E, B, vV B anexTtpomarnutHO#l BosHe. CBolcTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, TMpeJIoMIIeHUEe, Moysipu3anus, audpakuus,
uHTepdepeniys. CKOpoCcTh JIEKTPOMArHUTHBIX BOJIH.

[Ilkama SIEKTPOMArHUTHBIX BOJH. [IpUMEHEHHE 3JIEKTPOMATHUTHBIX BOJIH
B TEXHUKE U OBITY.

[TpyuHLIMITBI PaIMOCBS3U U TEIEBUACHUS. Pannonokamus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHNUE OKPY KAIOIIEH CPEIbI.

TexHuyeckre yCTpOWCTBA W TNPAKTUYECKOE TNPUMEHEHHE: MY3bIKaJbHBIC
MHCTPYMEHTBI, YJIbTPAa3BYKOBasi JMATHOCTMKA B TEXHHKE MW MEIULHHE, pajap,
paguonpuéMHHUK, TeIEBU30p, aHTeHHA, TenedoH, CBU-nieys.
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Llemoncmpayuu

OO0pazoBaHue U pacrpocTpaHEHHUE MONEPEUHBIX U MPOJIOJIBHBIX BOJIH.

KoneOmromnieecs Te10 Kak MICTOYHUK 3BYKa.

Habmoienue oTpaskeHus: M MPeIoMIICHUSI MEXaHHUECKHUX BOJTH.

Habntonienue unreppepeHunu 1 qudpakiui MEXaHUUECKUX BOJIH.

3BYKOBOM pe30HAaHC.

HabntoieHue cBsi3u TpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYJOM U 4acTOTOM
KOJIEOAHMI.

HccnenoBaHue CBOWCTB 3J€KTPOMAarHUTHBIX BOJH: OTPaXEHUE, MPEIOMIIEHUE,
noJIpu3anys, IMPpaKuus, UHTEPPEPEHIIHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsamMonHerHOE pacIpOCTPaHEHHUE CBETA B OJTHOPOIHOM
cpene. Jlyu cBeta. ToueyHbIi HICTOUHUK CBETA.

OtpaxxeHne cBeTa. 3akoHbl OTpaxkeHus cBera. llocTpoeHue wu300pakeHUI
B IJIOCKOM 3€pKaJie.

[Ipenomnenue cBeTa. 3aKOHBI TPEJIOMIICHUS] CBeTa. AOCOJIOTHBIM MOKa3aTelhb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbId  yroia  MOJIHOTO
BHYTPEHHETO OTPAXKEHUSI.

Hucnepcust ceeta. CioxHbIN cocTaB O6enoro ceta. L[BerT.

Cobuparone 1 pacceuBarouiye JMH3bl. ToHKas JuH3a. POKYCHOE pacCTOSHUE U
onTHYECKas cuia TOHKOW JMH3bL. [locTpoeHue wn3o0pakeHHil B cOOMparOIIUX U
pacceuBaronX JuH3ax. PopMysa TOHKOU JIMH3BL. Y BEJIMYECHUE, 1aBAEMOE JIMH30M.

[Ipenenbr TpUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBas ontuka. MuTepdepennus cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBUS
HaOJII0/ICHUs] MAaKCUMYMOB M MHUHHUMYMOB B HHTEP(EPEHIIMOHHON KapTUHE OT JBYX
cuH(}a3HBIX KOTE€PEHTHBIX UCTOYHUKOB.

Hudpakuus ceta. Judpakiumonnas pemérka. YcaoBue HaOJIOACHUS TIABHBIX
MaKCHUMYMOB TIPH MaJICHUA MOHOXPOMATHYECKOTO CBETa HAa AUPPAKIIMOHHYIO PEIIETKY.

[Tongapuszanus ceera.

TexHuyeckue ycTpoicTBa U MPaKTHUECKOE MPUMEHEHUE: OUKH, JTyTia, poToanmapar,
MPOCKIMOHHBIN ammnapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS OINTHUKA, TU(PPAKIIUOHHAS
pEETKA, MOJIAPOUL.

Llemoncmpayuu

IIpsMonuHEHOE PacHpOCTpPAHEHUE, OTPAKEHWE U IPEIOMIICHHE  CBETa.
OnTuyeckue npuOOpsHI.

[TonHoe BHYyTpeHHEE OTpaxeHne. Mozennb CBETOBOA.

HccnenoBanue cBONCTB M300payKEHUH B JIMH3AX.

Mojenn MUKpPOCKOIIA, TEJIECKOIIA.

Hab6nronenue narepdepeHImm creTa.

Hab6nronenue nudpakium crera.

Habmronenue nucrnepcun cBeTa.
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[Tomy4yeHue ciekTpa ¢ HOMOILBIO PU3MBI.
[Tonmy4yenue cnekTpa ¢ HOMOUIBI0 AU(PAKLIUOHHON PEIETKU.
Haburoienue nossipuzanuu cBera.

Vuenuueckuii sxcnepumenm, nabopamopivie pabomul
N3mepenue nokasaress NpeaoMIIeHHUs CTEKIIA.
HccnenoBanrie CBOMCTB U300paKEHUN B JIMH3AX.
Hab6nronenue nucmnepcuu cBera.

Pa3nen 6. OcHOBBI crielIHAIBLHON TEOPUU OTHOCUTEIbHOCTH

I'pannipl IPUMEHMMOCTH KJIACCHYECKOM MexaHWKH. llocTynmarsl cnenumanbHON
TEOPUU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOZYJSI CKOPOCTH CBETA B BAaKyyME,
MPUHIIUAIN OTHOCUTEIBHOCTU DUHILITEHHA.

OTHOCHUTEIIBHOCTD OJHOBPEMEHHOCTU. 3aMEJUICHHE BPEMEHUM U COKpAILCHUE
JUTUHBI.

OHeprus U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl € SHEPTUEN U UMITYJIbCOM PEJSITUBUCTCKOM YaCTULIBI. DHEPTUS ITOKOS.

Pa3znen 7. KBantoBasi puszuka
Tema 1. Dnemenmuot K6AHM OGO ONMUKU

®otonbl. Popmyna [lnaHka cBA3u 3HEepruu (PoToHA C €ro 4acToTOW. DHEprus u
UMITYJIbC (POTOHA.

OtkpeiTiie U wucciuenoBanue (oroaddekra. Ombitel A.I'. CtoneToBa. 3aKoHbI
dbotorddexra. YpapHenue OIuHmTeHa i dororddekxra. «KpacHas rpaHuIay
dboToaddekra.

JaBnenue cBera. OnbiTel I1.H. JIcOenena.

XHUMHYECKOE JICUCTBUE CBETA.

TexHudyeckre yCTpOWCTBA W  MPAKTUYECKOE TNpPUMEHEHHE: (HOTOAIEMEHT,
dboTOMaATUMK, COTHEUHAs OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®o1or(p(DHEeKT Ha YCTAaHOBKE € IIMHKOBOM MJIACTUHOM.

UccnenoBanue 3akoHOB BHelTHEro potorddekra.

Ceertoauon.

Conneunas 6aTtapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccessHUIO —O-9acTHII.
[Tnanerapuas monens aroma. [loctynarel bopa. M3nydenue u nornomnieHue GpOTOHOB MpU
NEePEXO/IE ATOMA C OJHOTO YPOBHS SHEPTHUH Ha Apyroi. Buel criektpoB. CIEKTp ypOBHEN
DHEpPruy aTomMa BOJI0Opoja.

BonnoBeie cBoiictBa wactuil. Bosubl ne bpoinsa. KopnyckynspHO-BOTHOBOM
Jyaau3M.

CHOHTaHHOE U BBIHYKJEHHOE U3JIy4YCHHE.

TexHuuecKkre yCTpOMCTBA M IMPAKTUYECKOE MPUMEHEHUE: CIEKTPaIbHbIA aHaIU3
(CIEKTpPOCKOIT), J1a3ep, KBAHTOBBIA KOMIIBIOTED.
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Llemoncmpayuu
Mogens onbita Pezepdopaa.
Onpenenenue JIMHBI BOJIHBI Jla3epa.
Habmronenue nuHeMdaThIX CIIEKTPOB U3ITyYCHUS.
Jlazep.

Yuenuuecxuii sxcnepumenm, 1abopamopuvle pabomoi
Habmronenue muHeN4aToro cnekTpa.

Tema 3. Amomnoe sopo

OKCHEpUMEHTBI,  JIOKA3bIBAIOIIME  CJOKHOCTh CTpOCHHsS sapa. OTKpbiTHE
paanoakTuBHOCTH. OmnbITel Pesepdopaa mo ompeneneHuro cocTtaBa pagdOaKTUBHOIO
uznydeHus. CBoiicTBa anbda-, 6era-, raMma-u3nydeHus. BrusHue paanoakTHBHOCTH HA
YKUBBIEC OPTaHU3MBI.

OtkpeiTHE TpoTOHa W HeWTpoHa. HykiionHas wogens sapa [elizeHOepra—
NBanenko. 3apsan sapa. MaccoBoe uucio saapa. M30Tomnsl.

Anbda-pacnaa. DNEKTPOHHBIN M MO3UTPOHHBIN OeTa-pacnajn. ["amMmMa-uzinyuyeHue.
3aKOH paJIMOAKTUBHOIO pacnaja.

DOHeprus CBA3M HYKJIOHOB B siipe. SnepHble cuibl. JlegekT macchl sapa.

Anepnsie peakuuu. [lenenue u cuHTE3 AI€EP.

Snepusbiit peaktop. TepmosinepHsiii cuHTe3. [IpoOiemMbl M MEPCIEKTUBBI SACPHON
DHEPreTUKH. DKOJIOTMYECKUE aCIIEKTHI SIACPHON SHEPIrEeTUKH.

DneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

Meronbsl  HaAONIOAEHHST WM PErMCTpAalMU  AJIEMEHTapHbIX  YacTHL.

dyHIaMeHTalbHbIE B3aUMOCHCTBUSA. ENMHCTBO (hrU3MvecKoil KapTHHBI MUpA.

TexHHUecKre YCTPOICTBA M IPAKTHYECKOE IPUMEHEHHE: J03UMETp, Kamepa
Bunbcona, sinepHbiii peakTop, arToMHas 6omoa.
Jlemoncmpayuu

CuéTurK MOHU3HPYIOIIMX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopmusie pabomel

HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (poTorpadusim).

Pa3nen 8. JjaeMeHTHI ACTPOHOMHUM U ACTPOPU3UKHU

Orarbl pa3BUTUSA acCTpOHOMHUU. [IpuKIIagHOE 1 MUPOBO33PEHYECKOE 3HAUEHUE
ACTPOHOMMH.

Bun 3Béznnoro Heba. Co3Be3nus, spKue 3BE3/IbI, IJIAHETHI, UX BUAUMOE JBUKEHUE.

ConnedyHas cucrema.

Connue. CosnHeuHast akTUBHOCTb. McTounuk sHeprun CosiHIa U 3BE31. 3BE3BL, UX
OCHOBHBIE XapaKTEPUCTUKH. J(narpaMma «CIEeKTpaJIbHbII KJIacC — CBETUMOCTBY. 3BE3/1bI
TJIABHOM IOCJEN0BATEILHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTb) ISl 3BE3]1 [NIABHOU
NOCJIE0BATENbHOCTU. BHyTpeHHee cTpoeHue 3BE3N. (COBpEMEHHBIE NPEACTABICHUS
0 MPOUCXOXKACHUH U 3BoToUMK CoJTHIA U 3BE3/. DTallbl )KU3HU 3BE3/.

Muneunsiii [1yts — Hama ["amaktuka. [Tonoxxenne u nerkenue CoiHua B ['anakTuke.
Tunel ranakTuk. PaguoranakTuku U KBa3apbl. YHEpHBIE IBIPHI B siApax rajlakTUK.
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Bcenennas. Pacmmpenue Bcenennoit. 3akon XaO6ma. PasOeranme ranakTwk.
Teopus bonbsmoro B3peiBa. PenukroBoe usiyyeHue.

Macmtabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.
Vuenuueckue nabarooenus

HaGnrogenusi HEBOOPYKEHHBIM TJ1a30M C  HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MIPWIOKCHUH IS OTIPEISIICHHS TTOJIOKEHHUS HEOSCHBIX 0OBEKTOB HA KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3/1us CeBEepHOro MONyIIapUs U IPKUE 3BE3/IbI.

Habmronenus B Teneckon Jlynsl, maner, Mieunoro I[lyTu.

O0o001maK01ee MOBTOPEHHE

Ponb ¢u3uku u aCTpOHOMHUU B YIKOHOMUYECKOU, TEXHOJIOTHYECKOM, COIMAIbLHON U
TUYECKON cdepax AeATeIbHOCTU 4YEJOBEKa, poJib U MECTO (PU3UMKHM U acCTPOHOMHUU
B COBPEMEHHON HAay4YHOU KapTHHE MUpa, pojib (HU3NYECKON Teopuu B (HOPMHUPOBAHUU
NPENCTaBICHUNA O (PU3NYECKON KapTUHE MHpa, MECTO (PU3UYECKON KApTUHBI MHpA
B OOIIIEM psiy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJCTaBICHUN O IPUPOJIE.

Me:knpeaMeTHbie CBSA3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 kiacce oCymecTBisercs ¢ yuéTom
COJIEpIKaTeIbHBIX MEXIIPEAMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTHKU, OMOJIOTUH, XUMUH,
reorpaduu U TEXHOJIOTHUHU.

Meowxcnpeomemnvie nousimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO
MO3HAHMS: SIBJICHUE, HAYYHBIN (DaKT, TUIOTE3a, PU3ndecKas BEIMYMHA, 3aKOH, TEOpus,
HAOJI0/IEHNE, SKCTIEPUMEHT, MOACTUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKUE (DYHKIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPHl M WX MPOCKIMH Ha OCH KOOPAMHAT, CIOKEHHE BEKTOPOB, IMPOU3BOJHBIC
3JIEMEHTApHbIX (PYHKUWHN, IPU3HAKK MOAOOUS TPEYrOJIbHUKOB, ONpEAeNiCeHUE TIIOIMAIH
10CKUX (huryp u o0bEMa Te.

Buonocus: >nexTpuueckre SBICHUS B )KHUBOU MPUPOJE, KoJIeOaTeTbHbIC TBIKEHUS
B JKMBOW TPUPOJE, ONTHUECKHUE SIBICHHUS B XUBOW MPHUpPOJE, ACUCTBUE paTUaINH
Ha JKMBBIE OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKask CTPYKTypa TBEPBIX TeJ,
MEeXaHU3Mbl 00pa30BaHUs KPUCTAIUTMYECKON PEeIETKY, CIEKTPaIbHBIM aHAN3.

l'eocpaghus: MarHUTHBIE TOJIIOCA 3E€MIIM, 3aJIeKH MArHUTHBIX Py, GOTOCHEMKA
3eMHOU TIOBEPXHOCTH, MPEACKa3aHUE 3eMIICTPSCECHHH.

Texnonocusi:  TUHUM  DJIEKTpONEpenady, T[EHepaTop NEPEMEHHOIO0  TOKa,
AIIEKTPOJBUTATENb, UHIYKIIMOHHAS [1€4Yb, pajap, paaIuonpuéMHUK, TEIEBU30p, AHTCHHA,
tenepod, CBY-neub, NpPOEKUMOHHBIM amnmapar, BOJOKOHHAs ONTHKA, COJIHEYHAs
Oarapes.

19



PaGouast mporpamma | ®usuka. 10-11 kmaccer (6a30BBIN YPOBEHB)

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOTI'PAMMBI 10 PU3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenue yueOHoro mnpenmera «®Du3MKa» Ha YpPOBHE CpEIHETO OOIIETro
oOpazoBanusi (0a30BbIil ypOBEHb) JOHKHO OOECIEYUTh JIOCTHIKEHHE CIEAYIOIIUX
JMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIndHOCTHBIE pe3ynbTaThl OCBOCHHS YydeOHOro mnpeamera «Dusuka» HAOIKHBI
OTpakaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYYaIOIIMXCS  PYKOBOACTBOBATHCS
chOpMUpPOBAHHOW BHYTPEHHEW TMO3UIIMEH JIMYHOCTHU, CUCTEMOW I[E€HHOCTHBIX
OpPUEHTAIIN, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUN, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
IEHHOCTSIM POCCHICKOrO0 OOIIeCTBa, pacCIIMPEHUE >KU3HEHHOrO OIbITa U OIbITa
JEATEIbHOCTH B IMPOLECCE peAM3alM OCHOBHBIX HAIPABJICHUNA BOCHHUTATEIbHOU
JESITETbHOCTH, B TOM YHCJIE B YaCTH:

1) rpamIaHCKOro BOCIIMTAHUSI:

c(OPMUPOBAHHOCTh T'PAXKIAHCKON MO3UIMKM O0YYaIOUIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUNHCKOI0 OOLIECTBA;

IIPUHATHE TPaIULIUOHHBIX 00LIEYETOBEYECKUX T'YMaHUCTUYECKUX u
JEMOKPAaTUYECKUX LIEHHOCTEH;

FOTOBHOCTb BECTH COBMECTHYIO JEATCIBHOCTH B MHTEpEcax IPaXJaHCKOIO
oOl1ecTBa, y4acTBOBaTh B CAMOYIIPABICHUHU B 00pa30BaTeIbHON OpraHU3alliy;

YMEHHE B3aUMOJECHCTBOBATh C COLMAJIBbHBIMA UHCTUTYTAMU B COOTBETCTBUHU C UX
(GYHKIMSAMHI 1 Ha3HAYCHUEM;

TOTOBHOCTb K TYMAaHUTAPHOMN U BOJIOHTEPCKOMN ACATEIILHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHMSA:
c(hOpPMHUPOBAHHOCTH POCCUNCKON IPAKJAHCKON UACHTUYHOCTH, IAaTPUOTU3MA;
IIEHHOCTHOE OTHOILIEHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JIOCTH)KEHUAM
POCCUICKUX YUEHBIX B 00JaCTH (PU3UKU U TEXHUKE;

3) AyXOBHO-HPaBCTBEHHOT'0 BOCIIUTAHMS :

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO IMOBEICHNUS,

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0O W NPUHUMATh OCO3HAHHBIE PEILICHMUS,
OPUEHTUPYACH Ha MOPAIBLHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YUCJIE B
JEATEIbHOCTU YYEHOTI0;

OCO3HAHME JTUIHOTO BKJIa/Ia B TOCTPOCHUE YCTOMIMBOTO OYAYIIETO;

4) 3¢TEeTHYECKOr0 BOCITUTAHUSI:
ACTETUYECKOE OTHOIIICHUE K MHUPY, BKIIFOYAst SCTCTUKY HAYYHOT'O TBOPUYECTBA,
IpUCyIIero GU3NYECKON HayKe;
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5) Tpya0BOr0 BOCIIUTAHMS

WHTEpEC K pasnmuyHbiM chepaM npodeccHoHaTbLHON AeATeTbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DM3UKOH M TEXHUKOH, YMEHHE COBEpPIATh OCO3HAHHBIM BBHIOOP Oymymei
npodeccun u peaTu30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO U CaMO0Opa30BaHUI0 B 00J1acTH (hU3UKU
Ha TIPOTSHKEHUU BCCH JKU3HM,

6) 3K0JI0THYeCKOr0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTH IKOJIOTHUYECKON KYJIBTYPhI, OCO3HAHHE TII00aTBHOT0 XapaKTepa
HKOJIOTHYECKUX MPOOIIEM;

IUIAHUPOBAHKE U OCYIIECTBIICHHE EHCTBUI B OKpYIKalOIIEeH Cpelie Ha OCHOBE
3HaHUA LieJIed YCTOMYMBOrO pa3BUTHS YEIOBEUYECTBA,

Pacmmpenue ombiTa A€ATETRHOCTH SKOJIOTHMUYECKON HANpPaBIEHHOCTH HAa OCHOBE
UMEIOIINXCS 3HAHUU 10 (prU3mKe;

7) HEeHHOCTH HAYYHOTO MO3HAHMA:

c(OpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (U3UYECKON HAYKH;

OCO3HAHHUE LIEHHOCTH HAyYHOM JEATEIbHOCTH, TOTOBHOCTH B IIPOLIECCE U3YUCHUS
GU3MKKM  OCYIIECTBISATh  MPOEKTHYIO M HUCCIENOBATEIbCKYIO  JESATEIbHOCTb
VHIUBUIYAJIBHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTeqbHbIC YHUBEpPCAJIbHbIC Y4eOHbIC ACHCTBUS
ba3oBble oruyeckue JeMcTBUA:

CaMOCTOATENEHO (OPMYITHPOBATh M AKTyaJIM3UPOBATH MPOOJIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

OTIPENEIIATh IENIN IeATEIBHOCTH, 33/1aBaTh MMapaMeTPhl K KPUTEPUH UX TOCTHKCHHS,

BBISIBJISITH 3aKOHOMEPHOCTH W TPOTHBOPEYMS B PACCMATPUBAEMBIX (PH3UUIECKHUX
SIBIICHUSIX

pa3palaTbiBaTh IUIAH pelIeHUs MOpoOJIeMbl C Y4E€TOM aHaliu3a HWMEIOIINXCS
MaTepHAIbHBIX U HEMAaTepUATIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITEILHOCTD, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
TEJISIM, OIICHUBATh PUCKU MOCIEACTBUM JIEATEIHHOCTH;

KOOPJIMHUPOBATh W BBHITIOJHATH PabOTy B YCIOBHSX PEAbHOTO, BUPTYAJIHHOTO U
KOMOMHHMPOBAHHOT'O B3aMMOJICHCTBYS;

pa3BHUBATh KPEaTUBHOE MBIIUICHHUE TIPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

Ba3oBhle ucciienoBarejbcKHe JeiiCTBHUA .

BIaJCTh HAyYHOW TEPMUHOJOTHEH, KIIOYEBBIMH TIOHATHSMH M METOIaMH
buznyecKoil HayKu;

BJIa/IETh HABBIKAMHU Y4YEOHO-UCCIIEOBATEIBCKOM W TMPOEKTHOU JAEATEIbHOCTH
B o0jacTu (pU3MKHU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOUCKY
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METOJIOB PEIICHUS 337a4 (PU3UYECKOI0 COAEPHKAHUSA, TPUMEHEHUIO PA3IMYHBIX METOJIOB
NIO3HAHUS;

BIQJCTh BUJAMHU JCATENBHOCTH II0 IOJYYEHHID HOBOTO 3HAHMS, €TI0
UHTEPIIPETALNU, IPE0OPA30BAHUIO U IPUMEHEHHUIO B PA3IMUHBIX YYEOHBIX CUTYalUsX,
B TOM YHCJIC TIPU CO3AaHUU YUYE€OHBIX MPOEKTOB B 00JIACTH (PU3UKU;

BBISIBJIATh IPUYUHHO-CJICJICTBEHHBIE CBA3U U aKTyaJIU3UpPOBATh 3a/1a4y, BbIJIBUTaTh
TUNOTE3y €€ PEeIIeHUs, HaXOAUTh apryMEHTBI JUIs JI0Ka3aTelbCTBA CBOUX YTBEPKICHU,
3aJ1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBATh IOJYYEHHBIE B XOJ€ PELICHUS 3a/a4yd PE3yJbTaTbl, KPUTUUECKU
OLICHHBATb UX JJOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U  (OpPMYyIUpOBaTh COOCTBEHHBbIE 3aJauyd B  00Opa30BaTEIbHOU
JEeATEIbHOCTH, B TOM YHCIIE IPU U3YYEHUH (PU3HKHU;

J1aBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATh TPUOOPETEHHBIN OIBIT;

YyMETh  MEPEHOCUTh 3HaHUSA 1O (QU3MKE B  MPAKTUYECKYI0  00JacThb
KU3ZHEIEATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JaCTel;

BBIJIBUTaTh HOBBIE UJIEH, TPEJIaraTh OPUTMHAIIBHBIE MOJX0/Ibl U PELLIECHUS;

CTaBUTh NMPOOJIEMBI U 3a/1a4H, JOITYCKAOIIUE aJIbTEPHATUBHBIE PEILICHUS.

Padora ¢ undpopmanmeii:

BJIQJICTh HABBIKAMHU TOJMY4YeHHs HHPOpMAIMK  (PU3UIECKOTO  COJACPIKaHUSA
U3 HMCTOYHMKOB pa3HbIX THUIIOB, CaMOCTOSITEJIBHO OCYIIECTBIATh IIOUCK, aHaJu3,
CUCTEeMATHU3allMI0 W MHTEPHpPETaluio HHPOpMAIMK pa3IMYHBIX BUAOB U (opMm
IIPE/ICTaBIICHNUS;

OIICHMBATH JIOCTOBEPHOCTH HH(POPMAITUH;

UCIOJIb30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI
B pEIICHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U  OpPraHW3AIMOHHBIX 33734
c coOsogeHueM TpeOOBaHUM HJPrOHOMUKH, TEXHUKU O€30MacHOCTH, THUTHEHBI,
pecypcocOepekeHusi, MPaBOBBIX U O3TUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30macHOCTH;

CO3/1aBaTh TEKCThI (PU3UYECKOTO COAEPIKAHUSA B Pa3IMYHbIX (popMarax ¢ y4éTom
Ha3HAueHUd HMHPOpPMALMKA M LEJEBOM ayIUTOPHH, BBIOMpas ONTHUMAIbHYIO (opmy
IPEICTABIICHUS U BU3YyAIH3aLUU.

KoMMyHUKATHUBHBIE YHUBeEpPCAJIbHbIE Y4eOHbIe AeiCTBHSI:
OCYIIECTBIIATH OOIIEHNE HA YPOKaxX (PM3UKH U BO BHE-YPOUHOH JESITEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKY KOHPIUKTHBIX CUTYallui U CMIr4aTh KOH(DIUKTHI,
Pa3BEPHYTO U JJOTUYHO U3J1araTh CBOIO TOUKY 3pEHMS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;
MTOHUMATh U UCIIOJIb30BATh TPEUMYILIECTBA KOMAHIHOM M HHIMBUIyaJIbHON padOThI;
BBIOHpATh TEMATUKY U METObI COBMECTHBIX JCMCTBUIN C yUETOM OOIINX UHTEPECOB,
Y BO3MOKHOCTEM Ka)KIOTO WICHA KOJJIEKTUBA;

22



PaGouast mporpamma | ®usuka. 10-11 kmaccer (6a30BBIN YPOBEHB)

MIPUHUMATH LEJIM COBMECTHOMU JIESITEIBHOCTH, OPTaHU30BbIBATh U KOOPIUHUPOBATH
JICUCTBUA M0 €€ IOCTUKEHUIO: COCTABIIATH IUIAH JICUCTBUM, paCHPEAEHATh PO C YUETOM
MHEHHI YYaCTHUKOB, 00CYK/IaTh pe3yJIbTaThl COBMECTHOM PabOTHI;

OLICHMBATh KA4ye€CTBO CBOETO BKJIAJla U KaXJOrO0 YYaCTHHUKA KOMaHAbl B OOIIUM
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TIPOEKThI, OLICHUBATh MAEU C T[O3UIUU HOBU3HBI,
OPUTHMHAIIBHOCTH, ITPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATETUUECKOE MOBEJCHUE B PA3JIMYHBIX CUTYyalUsIX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

PerynsitTuBHble YyHMBepCaJbHbIE Y4eOHbIE eHCTBUA
Camoopranusanus:

CaMOCTOSITENILHO OCYIIECTBIISATh MIO3HABATEIbHYIO JESTEIbHOCTh B 00J1aCTH (PU3UKU
U aCTPOHOMHM, BBISBIATH MPOOJEMBI, CTaBUThb U (POPMYJIUPOBATH COOCTBEHHbIE
3aJlauu;

CaMOCTOATEJIBHO COCTAaBJIATh IUIAH PEIICHMs] PaCUETHBIX M KAYECTBEHHBIX 3aJ1ad,
IUIaH  BBIMOJHEHUS TPAKTUYECKOH paboThl € Y4ETOM HMEIOIIMXCA PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsaTh paMK1 y4eOHOTO0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JienaTh OCO3HAHHBINA BEIOOP, ApryMEHTUPOBATH €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
3a pelICHHUE;

OLICHUBATh NPUOOPETEHHBIHN OIIBIT;

CIOoCOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO 3PYIMLMUA B 00JacTH (PU3MKH,
MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIIMOHAIbHbI HHTEJLJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYaIllUsIM, BHOCHUTb KOPPEKTHUBBI B JESATEIHHOCTD,
OIIEHUBATh COOTBETCTBHUE PE3YJIHTATOB IETISIM;

BJIaJICTh HABBIKAMH MTO3HABATEILHON peIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX
JIEUCTBUM U MBICIIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

HCIIOJB30BaTh NPUEMBI pedieKCur Jisl OIEHKU CUTYyalluu, BBIOOpAa BEPHOTO
peleHus;

YMETb OLICHUBATH PUCKH M CBOEBPEMEHHO IPUHUMATH PEIICHUS 110 UX CHHXKEHUIO;

IPUHUMATh MOTHBBI U aPTYMEHTHI IPYTUX MPU aHATIU3€E PE3YIbTATOB JICSITEILHOCTH;

MPUHUMATh Ce0sl, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTBI APYTUX MIPU AaHAIU3E PE3YyJIbTaTOB ACSATEIBHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTHX HA OITUOKH.

B mponecce AOCTHKEHMS JIMYHOCTHBIX pE3YyJbTaTOB OCBOCHHS IPOrPAMMBI
no Qusuke IS YPOBHS CpEIHEr0 O0O0mero oO0pa3oBaHUs y OOYy4aromUXCs
COBEPIIEHCTBYETCS AMOIMOHATBHBII WUHTEIUIEKT, peanoararomun
c(hOpMUPOBAHHOCTD:
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CaMOCO3HaHMS, BKIIIOYAIOIIETO CIOCOOHOCTh IMOHMMATh CBOE HMOLIMOHAIBHOE
COCTOSIHHE, BUJIETh HAIIPaBJIEHUS Pa3BUTHS COOCTBEHHON 3MOLMOHANBHON c(hepbl, ObITH
YBEPEHHBIM B ce0¢;

CaMOpETyJIMPOBaHMUs, BKIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHE IIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEACHHUE, CIIOCOOHOCTh aaTUPOBATHCS K AMOLIMOHATIbHBIM
U3MEHEHUSIM U MPOSIBISTh THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEI MOTHMBALIMM, BKIIIOYAIOMIEH CTPEMIICHHE K JOCTHKEHUIO LEIU U
ycrnexy, ONTUMHU3M, HWHULMATUBHOCTb, YMEHHE JEHCTBOBaTh, HCXOISd U3 CBOMX
BO3MOKHOCTEM;

AMIATHM, BKJIKOYAIOIIEH CIIOCOOHOCTh IOHHMMAaTh SMOILMOHAIBHOE COCTOSHUE
JPYTUX, YUUTHIBATh €0 MPU OCYIIECTBICHUHN OOILIEHUS, CIOCOOHOCTh K COUYBCTBUIO U
CONEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTH BBICTPaMBATh OTHOLICHMS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSABIISTh HHTEPEC U pa3peliaTb KOHQPIUKTHI.

IHPEAMETHBIE PE3YJIBTATBI

K xoniy obyudenuss B 10 Kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YypOBHE
JIOJDKHBI OTpakaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBaTh Ha TMpuUMepax poJib U MecTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MHpA, B PA3BUTUM COBPEMEHHOM TEXHUKU W
TEXHOJIOTUH, B IPAKTUUYECKOU AEATEIILHOCTH JIFOAEH;

VUYUTHIBATh  TPAHUIBI TNPUMEHEHHS  W3YYCHHBIX  (PU3UYECKUX  MOJEIICH:
MaTepualibHas TOuKa, MHEpIMaibHas cUCTeMa OTCYE€Ta, abCOJIIOTHO TBEPAOE TEJO,
WJICAIBHBIN Ta3, MOJEIM CTPOCHMS Ta30B, XUJIKOCTEW M TBEPABIX TEJ, TOYCUYHBIN
AIIEKTPUUECKUH 3apsij] Mpu perieHnn GU3NIecKuX 3a/1ay;

pacrio3HaBath (uU3UYECKHE SIBICHHUS (TPOLIECChI) M OOBSICHATH MX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOpUM CTPOCHHUSI BEIIECTBA U
3JIEKTPOJAMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE IMPAMOJMHEWHOE JBUXKEHHUE,
CBOOOJHOE TAJICHUE TeJ, JABMIXKEHHE IO OKPY)XKHOCTH, HWHEPIUS, B3aUMOJCHCTBHE
ten, auddys3us, OpOyHOBCKOE IBHKCHHE, CTPOCHHE >KHAKOCTEH W TBEPIBIX Tel,
U3MEHEHHEe O00bEMa TeNl MNpH HarpeBaHUM (OXJIAXKJEHHUU), TEIUIOBOEC pPaBHOBECHE,
UCIIapeHNe, KOHAEHCAlNsI, TUIaBJICHUE, KpUCTAIUTN3AIUs, KUTIEHHE, BJIAXKHOCTh BO3/1yXa,
MOBBIIEHUE JTaBJIICHUS ra3a NpPU €ro HarpeBaHWM B 3aKPBITOM COCYAE, CBSI3b MEXKIY
rapaMeTpaMH COCTOSIHUSI Ta3a B M3OMPOIIECCax, SJICKTPU3aAlUs TeJl, B3aUMOJICHCTBUE
3apsI0B;

OTNHUCBHIBATh MEXAHUYECKOE JIBM)KECHUE, HCMOb3ysl (U3WYECKUE BEJIIMYUHBI:
KOOpJIMHATA, MyTh, NEPEMEIICHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUJIa, UMITYJIbC
Tela, KUHETUYECKas OHHEPTrus, MOTCHIMANIbHAS DJHEpPrusi, MeXaHwdeckas paboTa,
MEeXaHU4ecKasi MOIIHOCTD; MPU OMUCAHUU MPABUIBLHO TPAKTOBATH (PU3UUYECKUN CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, WX OOO3HAYEHUS W €IWHUIBI, HAaXOIUTh (OPMYJIBI,
CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEJIMUMHY C APYTUMU BEIMUHMHAMU;
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ONMUCHIBATh W3YyUCHHBIC TEIJIOBBIC CBOWMCTBA TEJ U TEIJIOBBIC SBJICHUS, UCIIOIb3YS
¢dbu3nUecKre BEJIMYUHBI: JAaBJICHUE ra3a, TeMIepaTypa, CpeaHssi KWHETUYECKas YHEPTus
XA0TUYECKOTO  JBW)KEHHUS MOJIEKYJ, CpEIHEKBaJpaTH4Has CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI SHEPrus, padora rasa, KodQ(PHUIMEHT MOJIE3HOTO
JEUCTBUA TEIJIOBOTO JBUTATENS; MPHU OMUCAHUM TMPABUIBLHO TPAKTOBATH (PU3UYECKUIN
CMBICJT MICTIONIb3YEMBIX BEJIMYHMH, MX OOO3HAYCHUS W CAWHUIIBI, HAXOAUTHh (HOPMYJIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3HYECKYIO BEJIMUMHY C APYTUMHU BEIUUUHAM;

ONUCHIBATh M3YYEHHBIC SJIEKTPUUECKUE CBOMCTBA BEIIECTBA W DICKTPUUECKHUE
ABJICHUSL (MPOLECChl), HCMHOJIb3Ys (PU3UUYECKHE BEJIMYMHBIL AICKTPUUECKUN 3apsi,
AIIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTH TMOJS, MOTEHIMANl, PAa3HOCTh MOTEHIIUAJIOB,;
MIPU ONMCAHUU MPABWIHHO TPAKTOBATH (PU3MUECKUN CMBICI UCIIONB3YEMbIX BEJIMUUH, UX
0003HaUCHUS W CAUHUIIBI, YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIIUE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C IPYTUMU BEJIIMUUHAMU;

aHaJIM3UPOBaTh (U3UYECKUE MPOLIECCHI U SBJICHUS, UCTI0JIb3Ys (PU3NUYECKUE 3aKOHBI
U OpUHIUIBEL: 3akoH BcemupHoro tsrorenws, |, Il u IlIl 3axkonsr HeroToHa, 3akoH
COXpAaHEHHUS MEXaHUYECKOM HHEPruM, 3aKOH COXPAHCHUS HUMITYJIbCa, MPUHIIUII
CyHNEpHO3ULIMA CWJI, MPHUHIUI PABHONPABUS HWHEPUUAIBHBIX CUCTEM OTCUETA,
MOJIEKYISIPHO-KUHETHYECKYI0 TEOPHUI0 CTPOCHUSI BELIECTBA, I'a30BbI€ 3aKOHBI, CBS3b
CpedHel KHWHETHMYECKOM SHEPruy TEIJIOBOTO JIBHKEHHUS MOJIEKYJ C aOCOIOTHOM
TEMIIEPATYPOil, MEPBbIA 3aKOH TEPMOJIMHAMHUKH, 3aKOH COXPAHEHUS AJIEKTPUUYECKOTrO
3apsna, 3akoH KynoHna, mpu 3ToM pasinyaTh CIOBECHYH (POPMYIHPOBKY 3aKOHA, €ro
MaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUS (TPaHUIIbI, 00JACTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC MPHUHIUIIBI JEHCTBHUS MAaIllUH, MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB; pa3inyaTh YyCIOBUA HMX OE€30MacHOTO WCIIOJIb30BaHUS B TOBCEIHEBHOU
KU3HU;

BBITIOJTHATH AKCIIEPUMEHTHI 10 UCCIEAOBAHUIO (PU3NUECKUX SIBICHUM U MPOIIECCOB
C HCIIOJNIB30BAaHUEM MPSMBIX, U KOCBEHHBIX W3MEPEHHU, MpU 3TOM (OpMyIUpoBaTh
npoOsieMy/3aadyy M TUIOTE3y Y4YEOHOTO OKCIEPUMEHTa, COoOupaTh YCTAHOBKY
U3 MIPEIJIOKEHHOTO 000PYI0BaHUS, TPOBOUTH OMBIT U (DOPMYITUPOBATH BHIBOIBI;

OCYIIECTBIIATh MPSMbIE U KOCBEHHBIE U3MEPEeHUS (PM3UUECKUX BEJIUYHH, TIPU 3TOM
BBHIOMpaTh ONTUMAJIBHBIM CIOCOO W3MEPEHUS M HCIOJb30BaTh HM3BECTHBIE METO/IbI
OLICHKH MOTPEUIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH MEXAY (U3HMUECKUMU BEJIMUYNHAMU C UCIIOJIH30BAHUEM
NPSIMBIX U3MEPEHUM, TTPH 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCUPOBATH PE3YJIbTaThI
MOJIYYCHHON 3aBUCHUMOCTH (PM3MYECKHUX BEJIMYWH B BHUJE TAOIHUI] U rpadMKOB, IETIaTh
BBIBO/IbI 10 PE3YyJIbTaTaM UCCIEIO0BAHUS;

coOr01aTh IpaBuIIa 0€30MaCHOTO TPYy/Aa MPU NPOBEECHUHU UCCIIEIOBAHUN B paMKax
y4eOHOTO SKCIEPUMEHTa, YYEOHO-HUCCIENOBATEILCKOW M TMPOEKTHON JESTEIHHOCTH
C MCTOJIb30BAHUEM MU3MEPHUTENBHBIX YCTPOMCTB U JIaOOpaTOPHOTO 000PYI0BAHUS;

peuiath pacy€THbIC 3aJa4u C SIBHO 3aIaHHOM (PU3HYECKON MOJECNBIO, UCIIOIb3Ys
(bu3nYecKre 3aKOHbBI U MMPUHITUIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 3a/1a4d BHIOUPATH
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(u3NYECKYI0 MOJEIb, BBIAEIATh (U3NYECKUE BEIWYMHBI U (POPMYJbI, HEOOXOAUMBIE
JUIsL €€ peleHus], IPOBOAUTh PACUETHI U OLIEHUBATH PEATIbHOCTD ITOJIYYEHHOTO 3HAYEHUS
(bu3UYECKON BETUYHHBI,

pemiaTb KayeCTBEHHBIE 3aJa4d: BBICTPAUBATh JIOTMYECKHM HENPOTHBOPEUUBYIO
LEMOYKY pACCYXKACHUM C ONOpPOM Ha W3YyYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznYecKue SBICHUS;

UCIOJIb30BaTh NPU PEIICHUH YYeOHBIX 3aJady COBPEMEHHbIE HH(GOpPMAIMOHHBIE
TEXHOJIOTUUA JUIsl TIOMCKA, CTPYKTYpUPOBAHUS, HHTEPIPETAUU M MPEICTaBICHUS
y4€0HOI U Hay4YHO-NOMYJIIPHON HHPOpPMALUK, TOTYYEHHON U3 Pa3InNYHbIX HICTOYHUKOB,
KPUTUYECKU aHAJIM3UPOBATH MOIyYaeMyr0 HHPOPMALIHIO;

OPUBOIAUTH MPUMEPHI BKJIAJa POCCUHCKUX M 3apyOE€KHBIX YUEHBIX-(U3UKOB
B Pa3BUTHE HAYKH, OOBSICHEHUE MPOLECCOB OKPYkKAIOLIEr0 MUPA, B PA3BUTHE TEXHUKU U
TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (U3MKE B TOBCEAHEBHON JKU3HU
Uist obecriedeHusi 0€30MacHOCTH MpU OOpalieHuH C NpuOOpaMH M TEXHUYECKUMU
YCTPOMCTBAMHM, /JII COXpaHEHUS 3I0pPOBbS M COOJIIOJCHHS HOPM 3KOJOTHYECKOTO
MOBE/ICHUS B OKPYXKAIOUIEH CpEE;

paboTaTh B IPYMIIE C BHITOJHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATH
paboTy Trpynmbl, pPAUOHAIBHO PpACHpEAeNiATh OO0S3aHHOCTM W IUIAHMPOBATh
JEATEIbHOCTh B HECTAH/IAPTHBIX CUTYyallUsAX, aJ€KBaTHO OLIEHMWBATh BKJIAJ Ka)KJI0TO
U3 YYACTHUKOB T'PYIIIIBI B PEIICHUE PACCMAaTPUBAEMON MTPOOIIEMBI.

K xoniy obyuenuss B 11 Kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH y 00YHAIOITUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMeEpax poJib U MecTo (u3uku B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHpA, B Pa3BUTUM COBPEMEHHOM TEXHUKU W
TEXHOJIOTUM, B NPAKTUYECKOW JEITEIbHOCTH JIFOACH, LEIOCTHOCTh W E€IUHCTBO
(bu3nUecKoi KapTUHBI MUDA;

YUYUTBHIBATh TPaHUIIBI TPUMEHEHUS] U3YYEHHBIX (PU3MUECKUX MOJCJICH: TOUEUHBIN
AJICKTPUUYECKUN 3aps/l, JIyd CBETa, TOUCUHbI UCTOYHUK CBETA, SJICPHAsl MOJIENIb aTOMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO s/Ipa MpHY pPelieHn: PU3NYECKUX 3a71a4;

pacno3HaBaTh (U3MYECKHE SBICHUS (TIPOIECCH) M OOBSICHATH MX HAa OCHOBE
3aKOHOB JJICKTPOJMHAMUKN U KBAHTOBOW (DUBHMKHU: DIIEKTPUUYECKAs IPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XWMHYECKOE, MArHUTHOE JEHUCTBUSI TOKAa, B3aMMOJICHCTBUE
MarHuTOB, 3JIEKTPOMArHUTHAsE UHAYKIHUS, JIEUCTBUE MAarHUTHOIO MOJs HA MPOBOJIHUK
C TOKOM M [JBIXKYIIMUWACS 3apsij, DSJIEKTPOMAarHUTHbIE KOJeOaHHWS W  BOJIHBI,
NPSIMOJIMHEWHOE PACTIPOCTPAHEHUE CBETA, OTPAXEHUE, MPEOMIIEHUE, HHTEPPEPEHIIHS,
mudpakuus U TOJSpU3aLMs CBeTa, AMCHEepcUs CBeTa, (OTOIIEKTpUUECKUU 3PdeKT
(boToaddexT), cBeTOBOE AaBieHHWE, BO3HUKHOBEHHE JIMHEWUYATOrO CIIEKTpa aToma
BOJIOPO/JIa, €CTECTBEHHAS M UCKYCCTBEHHAs PaIMOAKTUBHOCTb;
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ONKCHIBATh HW3YYEHHBIE CBOMCTBA BELIECTBA (BJIEKTPUUYECKUE, MAarHUTHBIE,
ONTHYECKHE, IECKTPUUYECKYI0 MPOBOJUMOCTh PA3MUYHBIX CPE) U AJICKTPOMATHUTHBIC
SIBJICHUSI (TIPOIIECCHI), UCTIONB3Ys (PU3MUECKUE BEITUUYMHBI: DJIEKTPUUYECKUN 3apsij, cuiia
TOKa, OJJIEKTPUYECKOE HANpsIKEHHUE, BJIEKTPUUYECKOE CONPOTUBIEHUE, PA3HOCTH
MOTEHIINAJIOB, JIEKTPOABUKYIIAs CUila, paboTa TOKa, MHAYKIMS MAarHUTHOTO TIOJIS, CUjIa
Awmnepa, cwia JlopeHua, HHAYKTHMBHOCTb KaTYIIKH, SHEPIUs 3JIEKTPUUYECKOTO H
MarHUTHOTO MOJIEH, IEPUOJ U YAaCTOTa KOoJeOaHUi B KOJIeOATETbHOM KOHTYpE, 3aps]l U
cuija TOKa B MPOLIECCE TapMOHUYECKUX DIIEKTPOMArHUTHBIX KosieOaHuid, (HOKycHOe
paccTosiHME W ONTHYECKas CWIa JIMH3bL, NPHU ONHCAHMM NPAaBUIBHO TPAKTOBAThH
(buU3HUECKUil CMBICI UCTIOIB3YEMBIX BETUYHMH, UX 0003HAUYCHUS U €IUHUIIbI, YKA3bIBATh
(bopMyIIbI, CBA3BIBAIONINE JAHHYIO (PU3MUYECKYIO BEIMYUHY C IPYTHMH BEITUYHHAMU;

OMKCHIBATh U3yYEHHbIE KBAHTOBBIE SIBJICHUS U MPOILECCHI, UCIOJIb3Ys (PU3NUYECKUe
BEJINYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIMHA BOJIHBI U YaCTOTA CBETA, SHEPTHUS
Y UMITYJIbC (POTOHA, IEPUOJ] MOTypacnaia, SHEPTHsl CBSI3U ATOMHBIX sJI€P, IPU ONKUCAHUN
MPaBUJIHLHO TPAKTOBATH (PU3MUECKHUI CMBICI UCTIOIb3YEMBIX BETUYHH, UX 0003HAUCHUS U
CIMHMIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIONINE JAHHYIO (U3HUECKYIO BEIHYUHY
C APYTrUMU BEJIMYMHAMU, BBIYUCIISATH 3HAUEHUE (PU3NUECKON BETUYUHBI;

aHAIM3UPOBATh (PU3UUYECKHE MPOIIECCHI U SIBJICHUS, UCTIONIB3Ys (PU3NYECKUE 3aKOHBI
U NpUHIUIBL: 3aKoH OMa, 3aKOHBI MOCJIEI0BATENBHOTO U NMapaJlIeIbHOTO COETMHEHUS
IIPOBOJHUKOB, 3akOoH Jlxoyis—JIeHna, 3aKOH 3JEKTPOMAarHUTHOW WHAYKIIUHU, 3aKOH
NPSIMOJIMHEWHOTO  PAcClpOCTPAaHEHUsI CBETAa, 3aKOHbl OTPaKEHUS CBETAa, 3aKOHBI
NPEJIOMJIEHUS] CBETa, ypaBHEHUE ODWHIITEHHA 111 (oTod(ddeKTa, 3aKOH COXPAHECHHS
SHEPIUM, 3aKOH COXPAHEHMS] UMITYJIbCA, 3aKOH COXPAHEHHUs 3JIEKTPUUYECKOro 3apsja,
3aKOH COXPaHEHHs MACCOBOTO YMCa, MOCTynaThl bopa, 3aKOH panoakTUBHOTO pacnaja,
Opyd 3TOM pa3iuyarh CIOBECHYIO (QOPMYJIHPOBKY 3aKOHA, €ro MaTeMaTUYecKoe
BBIPKEHUE U YCIIOBHS (TPaHUIIbI, 00JIaCTH) TPUMEHUMOCTH;

ONpENENIATh HANMpaBJICHUE BEKTOpAa HWHAYKIMH MAarHUTHOTO TOJISI MPOBOJHHUKA
C TOKOM, CUJIbl AMmepa u cuiibl JIopeHna;

CTPOUTHh M OIHKCHIBaTh M300pakeHHE, CO3JaBacMO€ IJIOCKHM 3€pPKajioM, TOHKOH
JIMH30;

BBINIOJIHATH HKCIIEPUMEHTHI 110 UCCIEAOBAHUIO (PM3UUECKUX SIBIEHUN U MPOLIECCOB
C HCIIOJIb30BAaHUEM TMPSAMBIX, U KOCBEHHBIX H3MEPEHUI: MpHU 3TOM (POpMyIUpOBaTH
npobiemy/3aady W THIOTE3y Yy4eOHOTO OJKCIEPUMEHTa, COoOUpaTh YCTaHOBKY
U3 MPEAJIOKEHHOT0 000PYI0BaHUs, IPOBOJIUTH OMBIT U (HOPMYIUPOBATH BHIBOIBI;

OCYILECTBIISITh MPSIMbIE U KOCBEHHBIC U3MEPEHUST (PU3UUECKUX BEJIUYHH, IIPU 3TOM
BBIOWPATh ONTHUMAIBHBIN CIOCO0 HM3MEPEHHS W HCIOJIh30BaTh HM3BECTHHIE METObBI
OLICHKH TOTPEIIHOCTEN U3MEPEHNM;

MCCJIEIOBATh 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH C HUCIOJIb30BAHUEM TMPSIMBIX
U3MEPEHHI: TpU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PpPE3YJIbTATHI
MOJIYYEHHON 3aBUCHUMOCTH (PU3UYECKHUX BEJIIMYMH B BHUJIE TAOIMI] U rpaduKOB, JEIaTh
BBIBO/IbI 10 PE3YyJIbTaTaM UCCIEI0BAHUS;
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co0r01aTh paBuiia 6€30MacHOTO TPyAa MPH MPOBEICHUH HCCIETOBaHNN B paMKax
y4e0HOTO JKCIEpUMEHTa, Y4eOHO-HCCIEIOBATENILCKOW W TPOEKTHOW N1eATEIbHOCTH
C MCIOJIb30BAHUEM HU3MEPUTENBHBIX YCTPOICTB U JIa0OPaTOPHOIO 000PYI0BAHUS;

pemarh pacy€THBIE 33/1a4U C SBHO 33JaHHON (PU3NYECKOW MOJIEIBIO, UCIIONIb3YS
¢usznyeckue 3aKOHbI M TPUHIUIBI, HA OCHOBE aHalM3a YCIOBUS 3aJayd BBIOMPATH
(u3nYECKyI0 MOZIEIb, BBIACNATH (PU3UUECKUE BEIUUUHBI U (DOPMYIIbI, HEOOXOAUMBIE IS
e peleHus, IPOBOJUTh Pacu€Thl M OLIEHWBATH PEATBHOCTh MOJYYEHHOTO 3HAUYCHUS
(u3nYeCcKOi BETNUHUHBI;

pelath KayeCTBEHHbIE 3aJauM: BBICTPAWBATH JIOTUYECKH HENPOTHBOPEUUBYIO
LENOYKY PpAaCCy)KJIEHUH C ONOpod Ha H3Y4YEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTU U
(duznyeckue sBICHUS;

UCTIOJIb30BaTh NPU PEHICHUH YYeOHBIX 3aJad4 COBpPEMEHHbIE HH(GOpPMAIMOHHBIC
TEXHOJOTHH JUIS TIOMCKAa, CTPYKTYpPUPOBAHMS, HWHTEPIPETAlMA U TPEACTABICHUS
y4eOHON U HayYHO-TIOMYJIAPHON MH(POPMALIUU, TOTYYEHHON U3 Pa3InYHbIX HCTOYHUKOB,
KPUTHYECKU aHAJIU3UPOBATh MOJy4yaeMy0 HH(pOpMaIHIo;

OOBSCHATh NPUHLUIBI JIEHCTBUS MAIIMH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB,
pasnuyaTh yCIOBUS UX O€30MMaCHOTO HCIIOIb30BAHMS B TIOBCEAHEBHOM KU3HH;

MPUBOIUTH TPUMEPHl BKIAJa POCCHUCKHX U 3apyOeKHBIX YUEHBIX-(U3UKOB
B pa3BUTHUE HAYKH, B 00BSICHEHUE IPOLIECCOB OKPYKAIOUIETO MHUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3MKE B IOBCEJHEBHOW >KM3HU
uig obecriedeHusi 0e30MacHOCTU NpU OOpallleHuu C NpudbopaMu U TEXHUYECKUMHU
yCTPOMCTBaMH, IJIsi COXPAHEHHS 30POBBS U COONIONCHUS HOPM HKOJOTHYECKOTO
IIOBEJICHUS B OKPYXKAIOUIEH CpEE;

paboTaTh B TPYIIE C BHITOJHEHUEM PA3NIUYHBIX COLMATBHBIX POJICH, TITAHUPOBATh
paboTy TIpynmbl, paUUOHAJIbHO pPACIPEAENsATh OO0S3aHHOCTHM W  IUIAHUPOBATh
JeSITeIbHOCTh B HECTAaHAAPTHBIX CUTYallUAX, aJ€KBAaTHO OLEHUBATh BKJIAJ KaXJOTO
U3 YYACTHUKOB TPYIIIHI B PEIICHNE PACCMaTPUBAEMON MTPOOIEMBI.
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10 KJIACC
Haumenosanue
Ne KomuuectBo OCHOBHEIE BUIBI 1€ITEILHOCTHA
pa3ziesioB U TeM [Tporpammuoe conepxanue
1/ 4acoB oOyyJarommxcs

y4eOHOT 0 npeaMeTa

Pas;[e.ﬂ 1. ®u3zuka n METOAbI HAYYHOI'O MO3HAHUSA

1.1 | ®usuka u MeTOabI 2 ®duznka — HayKa O MPUPOJIE. N3yyenue HayyHBIX (AIMIUPUUECKUX U
HAyYHOT'O MO3HAHUS Hayunble MeTO/1bI TO3HAHUS TEOPETHUYECKHUX) METO/I0B MTO3HAHUS
OKPYXKAIOIEro MUpa. OKPYXaIOIEro MUpa.
Ponb skcnepriMeHTa U Teopun OO6cyxaeHue rpaHul] MPUMEHUMOCTH
B MPOLIECCE MO3HAHUS IPUPOJIBI. (bu3NYECKUX 3aKOHOB U TEOPHIL.
DKCHepUMEHT B (PU3HKE. PaGoTa B rpyrire mo noaroToBKe
MopenvupoBanue pU3NIECKUX KOPOTKHUX COOOIIEHUI O POJIU U MECTE
SIBJICHUM U TTpoueccoB. HayuyHblie (U3UKKN B HAYKE U B IPAKTUYECKOM
runotesbl. u3nyeckue 3aKOHbI U JeATETbHOCTH JIFOJIEH.
Teopuu. ['paHuIbl MPUMEHUMOCTH JleMOHCTpalus aHaJOTOBBIX U
¢uznyeckux 3aKoHoB. [IpuHnun U (POBBIX U3MEPHUTETHHBIX MPUOOPOB,
COOTBETCTBHUSI. KOMITBIOTEPHBIX TATYUKOB.
Ponw u mecTo dpusuku OcBoeHue OCHOBHBIX TPUEMOB PaOOThI
B (pOpMUPOBAHUU COBPEMEHHOM ¢ uudpoBoit 1adboparopueil no pusmnke
HAay4YyHOU KapTHUHbI MUDA,
B [IPAKTUYECKOM JIESITEIBHOCTH JIIOAEH
Hroro mo pazaemy 2
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Pa3nen 2. Mexanuka

2.1

Kunemartuka

MexaHnuecKoe IBUKEHNE.
OTHOCHUTEIBHOCTh MEXAHUYECKOTO
nBkeHus. Cucrema oTcuéra.
Tpaexropus.

[Tepemernienue, CKOpoCTh (CpeaHsis
CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U
YCKOPEHHE MaTEPUAIIbHON TOUKH,
UX MPOEKIIUU HA OCU CUCTEMBI
koopauHat. CioxxeHue
NEPEMEILICHUN U CTI0KEHUE
CKOpOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE
NPSMOJIMHENHOE JBUKECHHUE.
I'paduixu 3aBUCMMOCTH KOOPAMHAT,
CKOpPOCTH, YCKOPEHUS, TyTH U
NepeMENICHHS] MAaTepUaIbHOM TOUKU
OT BPEMEHH.

CBoOosHOE MajicHue. Y CKOpeHUe
CBOOOTHOTO Ma/ICHHUSI.
KpuonnHenHoe nBHXKEHUE.
JIBI>KeHNE MaTepUaIbHON TOUKHU
10 OKPY’KHOCTH C IIOCTOSTHHOM 110
MOJIYJIFO CKOPOCTBIO. YTJIOBas
CKOPOCTb, JIMHENHAs! CKOPOCTb.
[lepuon u yactora oOpamieHus.
LleHTpOoCTpEMUTENBHOE YCKOPEHUE.
TexHuueckue yCTponucTna u

[IpoBeneHne FIKCIEPUMEHTA: U3yUEHHE
HEPaBHOMEPHOI'O JBUKEHUS C LENbIO
ONpEIEJICHUS] MTHOBEHHOM CKOPOCTH;
MCCJIEIOBAHUE COOTHOLIEHUS MEXIY
MyTSMH, IPOMJEHHBIMU TEJIOM

3a MOCJIEA0BATEIbHbIE PABHBIC
MPOMEKYTKHA BPEMEHHU MIPU
PAaBHOYCKOPEHHOM JIBHKCHUU

C HAYaJIbHOW CKOPOCTHIO, PABHOW HYIIIO;
M3YUYEHHE IBUKEHUS IIAPUKA B BA3KOU
KUJKOCTH; U3yUEHUE ABUKEHHUS TeENa,
OpOIIEHHOI'O0 TOPU30HTAJIBHO.
OObsicHEeHNE OCHOBHBIX MPUHIIUIIOB
JIEWCTBUS TEXHUYECKUX YCTPOUCTB,
TaKUX KaK: COIUJOMETP, LIEIHbIE U
PEMEHHBIE Nepeauy IBHKECHHUS; U
yCJIOBUH X 0€3011aCHOTO
UCITIOJIb30BAHUS B IOBCEAHEBHOM
KU3HU.

Pemenune pacu€THbIX 3a1a4 ¢ IBHO
3aIaHHOUN (PU3UYECKON MOJEIBIO

C UCIOJIb30BaHUEM OCHOBHBIX (pOpMy
KHUHEMaTHKU.

[TocTpoenue u ananus rpaukoB
3aBUCUMOCTEN KMHEMaTHYECKUX
BEJIMYUH OT BPEMEHU

JUTsl pPABHOMEPHOTO
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MPAKTUYECKOE IPUMEHEHUE:
CIHUJIOMETP, IBUKEHUE CHAPSIJIOB,
LIENHbIE U pEMEHHBIE TIEpEIaun

¥ PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO
JIBUKECHMSL.

Pacno3naBanme pu3nueckux siBIeHUN
B y4€OHBIX OMBITAX U OKPYXKAIOIIeH
’KU3HU: paBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJINHENHOE
JIBIDKEHHE, CBOOOIHOE MaJeHUE TeJl,
JBUKEHHE 110 OKPYKHOCTH.

Omnucanne MEXaHUYECKOTO JIBUKEHUS
C MCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: KOOpAUHATA, ITYTh,
nepeMenieHne, CKOpOCTh, YCKOPEHHE.
Pabora B rpynnax npu riaHMupOBaHUH,
IPOBEJCHUH U UHTEPIIPETALUU
pe3yIbTaTOB OMBITOB M aHAJIN3E
JIOTIOJIHUTENIbHBIX HCTOUHUKOB
uH(pOpMaIUU IO TEME

2.2

JAnHamuka

[TIpuHIUIT OTHOCUTEIBHOCTH
lNanunes. [lepsbiit 3akoH HeroTOHA.
NHepunaibHble CUCTEMBI OTCUETA.
Macca rena. Cuna. [IpuHnun
CyIepno3uiuu cuii. Bropou 3akoH

Herorona miis MmaTepuanbHON TOUKHU.

Tperuit 3akoH HeroToHa

JUISl MaTEPUATbHBIX TOYEK.
3aKOH BCEMUPHOTO TSATOTECHMUS.
Cuna tsxectu. IlepBas
KOCMHYECKast CKOPOCTb.

CpaBHeHHE Macc B3aUMOIEHCTBYIOITNX
Teq.

N3ydeHne 3aBUCUMOCTH CHJIbI
YIOPYTrOCTH OT JepopMaiiviv; CpaBHEHHE
CHJT TPEHUS TIOKOSI, KaUYeHUS U
CKOJIBKCHHUS.

OOBsICHEHHE HEBECOMOCTH.
IIpoBeneHue 3KCriepuMeEHTa:
HCCIIEIOBAHUE 3aBUCUMOCTH CHJI
YIPYTOCTH, BOSHUKAIONINX B IMPYKHHE
1 PE3MHOBOM 00paslie, OT UX
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Cuna ynpyroctu. 3akoH ['yka.
Bec Tena.

Tpenue. Bunpl TpeHus (moxos,
CKOJIBKCHUSI, KaueHusl).

Cuna tpenus. Cyxoe TpeHue.
Cuia TpeHus CKOJIBKEHUS U CUJjla
Tpenus nokos. Koaddurment
TpeHusa. Cuia COnpOTUBIICHUS
IIPU ABUKEHUH TEJIa B )KUJIKOCTH
WJIM Ta3e.

[TocTynarenbHoE U BpalaTelibHOE
JBIKEHHUE aOCOJIIOTHO TBEPIOTO
Tena.

MOMEHT CHJTbI OTHOCUTEIBHO OCH
Bpamenus. [neqo cumnel. YcinoBus
paBHOBECUS TBEPAOIO TEA.
TexHuyeckue ycTpoucTBa U
IPaKTUYECKOE MPUMEHEHUE:
NOAIINITHUKH, IBU)KECHUE
UCKYCCTBEHHBIX CITyTHUKOB

nedopManyu; n3ydeHue JTBHKCHUS
OpycKka 1o HaKJIOHHOM TJIOCKOCTH;
HCCIIeIOBAaHUE YCIIOBUN paBHOBECHUS
TBEPJIOTO TeJIa, UMEIOIIETO OCh
BpaIlEHUS.

OOBsicHeHHEe 0COOEHHOCTEN
PaBHOMEPHOTO W PAaBHOYCKOPEHHOTO
MPSMOJIMHEWHOTO JBUKEHUS,
CBOOOIHOTO MaJIEHUS TEJI, IBUKECHUS
0 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HrproToHa, 3aK0Ha BCEMHPHOTO
TATOTCHMSI.

OOBsiICHEHHE OCHOBHBIX IMPUHITUIIOB
JIENCTBUS MOAIIUITHUKOB U UX
MPAKTUYECKOTO PUMCHECHHUSI.
OOBsiCHEHUE IBUXKEHUSI UCKYCCTBEHHBIX
CITyTHUKOB.

Pemenne pacuéTHbIX 3a7a4 C SBHO
3aIaHHON (PU3UYECKON MOJEIBIO

C MCII0JIb30BAHHUEM OCHOBHBIX 3aKOHOB
1 GOpMyJT TUHAMUKH.

Pacnio3naBanue Gpuznyeckux siBICHUI
B YU4€OHBIX OTIIBITaX M OKpYKaroIei
’KU3HU: WHEPIUS, B3aUMOJICHCTBUE TEIL.
AHanu3 GU3NYECKHUX MPOIIECCOB U
SIBJICHUH C MCITOJIb30BaHUEM 3aKOHOB U
MIPUHITUIIOB: 3aKOH BCEMHPHOTO
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tarotenus, I, II u I1I 3akonsr HeroToHA,
MIPUHIIUIT CYNIEPHO3ULINU CUJI, TPUHITUTT
PaBHOIIPABHOCTH MHEPIIMATIbHBIX
CHCTEM OTCYETA

2.3

3aKOHBI COXpPAaHCHHA B
MCXaHHKC

NmMnynbc MaTepuanbHON TOUYKU
(Tena), cUCTEMBbl MaTePHATbHBIX

TOYeK. MIMITyIbC CHIIBI U U3MEHEHHE
UMITYJIbCa T€Ja. 3aKOH COXPaHECHUS
UMITyJIbCa. PEakTUBHOE IBUKEHHUE.

PaboTa cuiibl. MOITHOCTD CHJTBI.
Kunernueckas sHeprus
MaTepualbHOM TOUKHU. Teopema
00 U3MEHEHUU KUHETUYECKON
SHEPIuMu.

[TorenuuanbHas sHEprus.
[TorenuuanbHas 3HEPrUs yupyro
ne(hopMUPOBAHHOMN NPYKUHBI.
[ToreHumanbHas 3HEpPrus TeIa
BOJIM3H MOBEPXHOCTU 3eMJIN.
[TorenunanbHbiE U
HEMOTEHIHUAJIbHBIE CUIIbL. CBS3b
paboOThI HEMOTEHIIUATBHBIX CHJT
C U3MEHEHUEM MEXAHUYECKON
SHEPIUM CUCTEMBI TEJ. 3aKOH
COXPaHEHHUsI MEXaHUYECKOU
SHEPIUHu.

Yupyrue u Heynpyrue

[IpoBeneHnEe SKCIEPUMEHTA: U3YUEHUE
a0COJIFOTHO HEYIIPYTOro yjaapa

C IOMOIIBIO JBYX OJJMHAKOBBIX
HUTSIHBIX MasiTHUKOB; UCCIIEOBAHUE
CBSI3U Pa0OTHI CUJIBI C U3MEHEHUEM
MEXAHUYECKON DHEPruuU Tena

Ha IPUMEPE PACTSHKEHUS PE3UHOBOTO
KIyTa.

OrneHka aOCOJIFOTHBIX U OTHOCUTEIbHBIX
MOTPENIHOCTEN U3MepeHui (PU3NYECKUX
BEJIMYUH.

Peniennie pacu€THbIX 3a7a4 C SIBHO
3aTAaHHOM (PU3UYECKON MOEIIBIO

C UCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (HopMyJT TUHAMUKH U 3aKOHOB
COXpaHEHMUS.

Pelienne kayeCTBEHHBIX 3a/1a4

C OMOPOM Ha U3YUYCHHBIC B pa3jieie
«MexaHuKkay» 3aKOHbI, 3aKOHOMEPHOCTH
U (hU3UYECKHUE SIBIICHUA.

Ornucanue MEXaHUYeCKOro ABUKEHUS C
HCIIOJIb30BaHuEM (PU3NUYECKUX BEJIUYUMH:
UMITYJIbC T€JIa, KHHETUYECKasi SHEPrusl,

33



PabGouas nporpamma | dusuka.

10-11 xmaccer (6a30BbIN YPOBEHB)

CTOJIKHOBEHMS.

TexHuyeckue ycTponucTBa u
IPAKTUYECKOE IPUMEHEHHE:
BOJOMET, KONEDP, NPy KUHHBIN
IIUCTOJIET, ABUKCHUE PAKET

MOTEHIMAIbHAS SHEPTHsI, MEXaHUYecKas
paboTa, MEXaHUYECKasi MOIIIHOCTb.
AHanu3 GU3NYECKUX MPOLECCOB U
SIBJICHUH C UCTIOJIB30BaHUEM 3aKOHA
COXpaHEHUs] MEXaHUYECKOW YHEPTHUH,
3aKOHA COXPaHEHUS UMITYJIbCa.
OObsicHEeHHE OCHOBHBIX MPUHITUIIOB
JEUCTBUA U MMPAKTUYECKOTO
MPUMEHEHUSI TEXHUYECKUX YCTPOUCTB,
TAKUX KaK: BOJOMET, KOTIEP,
IIPYKUHHBIN TUCTOJIET.

OObsicHEHUE ABUKEHUS PAKET C OMOPOit
Ha U3y4YEeHHbIC (PU3NYEeCKrEe BETMYMHBI U
3aKOHBI MEXaHUKHU.

Hcnonp30BaHue npu MOAroTOBKE
COOOIIEHNUH 0 TPUMEHCHHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH(GOPMAIIMOHHBIX TEXHOJIOTHH TS
MOMCKA, CTPYKTYPUPOBAHMS,
MHTEPHPETALNU U IPEICTABICHUS
uH(bOpMaIuH, KPUTUIECKUI aHaIn3
noyiyqaemMoin uHpopmanuu

[IpoBeneHre KOCBEHHBIX U3MEPEHU,
MCCIIEIOBAHNUM 3aBUCUMOCTEN
(bu3MYECKUX BETMYNH, IPOBEPKa
MPEIOKEHHBIX TUIIOTE3

Hroro no pazaeny

18
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Pa3nen 3. MoJiexyasipHasi puznka 1 TepMOAUHAMHUKA

3.1

OCHOBBI
MOJIEKYJISIPHO-
KHHETUYECKOU TEOPUHU

9

OCHOBHBIE MOJOXKEHUS
MOJIEKYISIPHO-KNHETHYECKOMN
TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
bpoyHOBCKOE BHXKEHUE.
Huddys3us. Xapakrep ABUKCHUS U
B3aMMOJEHCTBHS YaCTHUI] BEILIECTBA.
Mogenu cTpoeHHus Ta3os,
KUJKOCTEH U TBEPABIX TEN U
00BsCHEHNE CBOMCTB BEIIECTBA

Ha OCHOBE 3TUX MoJielier. Macca u
pa3Mepbl MoJiekyi1. KonnuectBo
Bemiecta. [locrostnHass ABoraapo.
TennoBoe paBHOBECHE.
Temmneparypa u €€ nsmepeHue.
[IIxamna remneparyp Llenbcus.
Mopenp uaeaabHOro rasa.
OcCHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KUHETUYECKOU
TEOPUHU UJICATBHOIO rasa.
AOGcoitoTHas TeMrepaTypa Kak Mepa
CpeHEeN KHHETUYECKON SHEPTUU
TEIJIOBOTO JBUKEHHS YaCTHI] Ta3a.
[I[Txana remneparyp KenbBuna.
["a30BbIC 3aKOHBI. Y paBHECHUE
MenpaeneeBa—Kitanenpona.

3akoH JlanbpToHa. M30mporiiecchl

[IpoBeneHne 3KCIIEpUMEHTA:
ONPEIEIICHNE MACCHI BO3/1yXa

B KJIACCHOM KOMHATE HA OCHOBE
U3MepeHuil 00bEMa KOMHATHI, 1ABJICHHUS
Y TEMIIEPATYPBI BO3yXa B HEM;
HCCIIEIOBAHUE 3aBUCUMOCTH MEXTY
rapaMeTpaMH COCTOSTHUS Pa3pEKEHHOTO
rasa.

Ornenka aOCOJIFOTHBIX M OTHOCUTEIBHBIX
MOTPENIHOCTEN U3MEPEHUIN (PU3UUECKUX
BEJINYUH.

OOBsiCHEHNE OCHOBHBIX MTPUHIIUIIOB
NeUCTBUHN TepMoMeTpa B OapomeTpa u
yCJIOBUH WX 0€3011aCHOTO
MCIIOJIb30BaHUsl B IOBCEAHEBHOM
JKU3ZHU.

Pacno3naBanue pu3n4ecKux sBJICHUM

B YUEOHBIX ONBITaX U OKPYXKAIOIICH
Ku3HU: TudPy3usi, O pOyHOBCKOE
JIBIDKCHUE.

Ornucanue TEMIOBBIX SBJICHUIN

C UCTIOIh30BaHUEM (PU3UYECKUX
BEJIMYMH: JJABJICHHUE ra3za, TEMIIepaTypa,
CpeaHssl KHHETUYEeCKasi SHEPTrHsl
Xa0TUYECKOTO JIBUXKEHUSI MOJIEKYI,
CpeIHEKBaAPATHYHAS CKOPOCTh
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B UJICATTbHOM Ta3€ C HOCTOSIHHBIM
KOJIMYECTBOM BEIIECTBA.
I'paduueckoe npeacrasienue
U30IPOLECCOB: N30TEPMA, U30X0Pa,
n3o0apa.

TexHu4yeckne yCTpomucTBa U
PAKTHYECKOE IPUMEHEHHUE:
TEpMOMETP, OapoOMETP

MOJIEKYI.
Ananu3 GU3NYeCKUX MpOLECCOB U
SIBIICHUM ¢ ucnojib3oBanueM MKT,
ra30BbIX 3aKOHOB, CBSI3U CPEIHEN
KMHETHUYECKOU SHEPTUH TETIIIOBOTO
JIBHDKCHUST MOJIEKYJT ¢ @0COJIFOTHOM
TEMIIEpaTypou.

Periennie pacu€THbIX 3a7a4 C SIBHO
3aTaHHOM (PU3UYECKON MOIEITBIO

C UCMOJIb30BAaHUEM OCHOBHBIX
nosioxxeHnit MKT, 3akoHOB U popMmyit
MOJICKYJISIPHOU (DU3UKH.

Pabota B rpynmnax npu rjiaHupOBaHUH,
MPOBEICHUU U UHTEPIIPETALIUN
pPE3yJIbTATOB OIBITOB U aHAJIN3E
JIOTIOJIHUTEIIbHBIX HCTOYHHUKOB
uH(pOpMaIUU IO TEME

3.2

OCHOBBI
TEPMOJIMHAMUKHU

10

TepmoauHamMu4deckas CUCTEMA.
BryTtpennss sHeprus
TEPMOJIMHAMHUYECKOW CUCTEMBI U
CITOCOOBI €€ N3MEHEHHUS.
KonuuectBo TemnoTsl 1 padbora.
BuyTpennsisi sHEprusi 0JHOATOMHOTO
HnaealbHOro ra3a. Buabl
TEIUIONEPEAYN: TEIIONPOBOIHOCTb,
KOHBEKIIHUS, U3IIyYEHHE. Y AeIbHAS
TEeIUIOEMKOCTH BEIIECTBA.

[IpoBeneHnE SKCIIEPUMEHTA: U3MEPEHUE
YACIBHOMN TEIIIOEMKOCTH BEIIECTBA.
OreHka aOCOJIFOTHBIX U OTHOCUTEIbHBIX
MOTPENIHOCTEN U3MEpPEHUI (PU3NUECKUX
BEJINYHH.

N3yuyenue mojeneit mapoBoil TypOUHBI,
JIBUraTelisi BHYyTPEHHETO CrOPaHus,
PEaKTUBHOIO IBUTATEIIS.

OObsicHEeHNE NPUHLUIIOB ACHCTBUS U
YCIIOBUI O€3011aCHOTO MCIOJIb30BAHUS
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KonuyecTBO TEmIOTHI

IIpH TeIIonepeaye.

[TonsiTue 06 amnabaTHOM MpoIIecce.
[IepBblii 3aKOH TEPMOJIMHAMUKH.
[IprMmeHenue epBoro 3akoHa
TEPMOJIMHAMUKH K U30TIPOIIECCaM.
['padmueckas nHTEpIpETALIUS
paboThI rasa.

BTopoi 3aKk0H TEpMOIMHAMUKH.
HeobpatumocTs npoiieccos

B IPUPOJIE.

TemnoBbie MammHbL. [[puHIHATIBI
JIEHCTBYUS TETIJIOBBIX MAIIIHH.
[IpeobpazoBanust sHEprUU

B TETUIOBBIX MAIlIMHAX.
KoaddunmeHT none3Horo nencTrus
TEIUIOBON MAILIMHBI.

Huxkn Kapuo u ero kosdduiimeHt
[IOJIE3HOTO JCHCTBHA.
DKOJIOTUYECKHE TTPOOIEMBI
TEIUIOHEPT € TUKH.

TexHuyeckue ycTponucTBa u
IPaKTUYECKOE MPUMEHEHUE:
JIBUTATEJIh BHYTPEHHETO CTOPaHus,
OBITOBOM XOJIOJIUIBLHHUK,
KOH/IULIMOHEP

B TIOBCETHEBHOM JKU3HU JIBUTATEIS
BHYTPEHHETO CrOpaHusi, OBITOBOTO
XOJIOMIIbHUKA, KOHIUIIHOHEPA.
Omnucanue CBOMCTB TeJ U TEIJIOBBIX
SABJICHUM C UCIIOJIb30BAHUEM
¢bu3nyeCKrX BEJIMUMH: IaBIICHUE ra3a,
TeMIiepaTypa, KOJIM4eCTBO TEIUIOTHI,
BHYTpPEHH:ISl SHEprus, paboTa rasa.
Pemenue pacu€THbIX 337124 € SIBHO
3aIaHHOUN (PU3UYECKON MOJEIBIO

C UCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HopMyJT MOJIEKYISIPHOU (PU3UKU U
TEPMOIMHAMHUKH.

Pemenne kauecTBEHHbBIX 3a/1a4

C OIIOPOY HA U3YYEHHBIE B pa3Jieiie
«MomnexynspHas pusuka u
TEPMOJMHAMMKAY 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NUECKUE
SIBJICHUSI.

PaGoTa B rpynmnax npu aHanmse
JIOTIOJIHUTENIbHBIX HUCTOUHUKOB
uH(pOpMAITUH TIO TEME
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3.3

ArperatHeble
COCTOSIHMS BEILECTBA.
@da30BbIE IEPEXOABI

[TapooGpazoBaHue 1 KOHJIEHCAIIUA.
Hcnapenue u kuneHue.
AGcCoII0THas M1 OTHOCUTENbHAS
BJIAJKHOCTB BO31yxa. HachlleHHbIM
nap. Y enbHas TeIioTa
napoooOpa3oBaHusi. 3aBUCUMOCTb
TEMIIEpaTypbl KUIIEHUS OT JaBJICHUS.
Teépnoe teno. Kpucramnmmueckue u
amopdHbIe Tena. AHU30TPONUs
CBOWCTB KpuCTAJLIOB. JKuakue
kpuctaiibl. COBpeMEHHbIE
marepuaisl. [InaBnenue n
KpUCTAJIM3alus. Y AebHAs TEMI0TA
wiainenus. Cyomumanusi.
YpaBHEHHUE TEIIOBOro OajaHca.
TexHuyeckue ycTporucTBa u
IPAaKTUYECKOE TPUMEHEHHUE:
TUTPOMETP U TICUXPOMETD,
KAJIOPUMETP, TEXHOJIOTUU
IOJIyYEHHSI COBPEMEHHBIX
MaTepuaoB, B TOM YHCIIE
HaHOMAaTEpHUaJIOB,

Y HAHOTEXHOJIOTU U

[IpoBeneHNE KCIIEPUMEHTA: UBMEPEHUE
OTHOCHUTEJIbHOM BIJIAXKHOCTH BO3AyXa.
Onenka abCOIIOTHBIX M OTHOCUTENBHBIX
MOTPENIHOCTEN U3MEepEeHU (PU3NYECKUX
BEJINYHH.

N3ydeHne cBOMCTB HACBIIIEHHBIX
MapoB, Coco00B U3MEPEHUS
BIIAXKHOCTH

Hab6nronenue kumnenus npu
MMOHMYKEHHOM JaBJICHUH, HArPEBaAHUS

Y TJIABJICHUS] KPUCTAJUIMYECKOTO
BEILIECTBA.

OObsicHEeHUE MPUHIIUIIOB JEHCTBUS U
yCIJIOBUI O€30ITaCHOTO UCIIOIH30BAHUS

B MOBCEIHEBHOW KM3HHU THTPOMETPA,
IICUXPOMETPA, KAJIOPUMETPA.

N3ydeHne TEXHOJIOTUN MOJTyYEHUS
COBPEMEHHBIX MAaTEPHUAJIOB, B TOM YHUCJIE
HaHOMAaTEpHUAJIOB.

Pemenne pacu€THbIX 3a7a4 C IBHO
3aTaHHOM (PU3UYECKON MOICITBIO

C UCIIOJIb30BAHUEM YPaBHEHUS
TEIJIOBOTO OajaHca.

Pemenre kauecTBEHHBIX 3a/1a4

C OIIOPOY Ha U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE
SBJICHHUS 10 TEME.
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Pacnio3HaBanue (pu3n4ecKux sBICHUN
B Y4eOHBIX OIBITAX U OKPYXKaroIein
KU3HU: JedopManus TBEPIABIX Tell,
HarpeBaHue U OXJIaXECHUE Tell,
M3MEHEHHUE arperaTHbIX COCTOSHUN
BELIECTBA U OOBSICHEHHNE UX Ha OCHOBE
3aKOHOB M (JOPMYJI MOJIEKYJISIPHOU
(bu3uKH.

Hcnonb3zoBaHne HHPOPMALIMOHHBIX
TEXHOJIOTMH JJIsI IOUCKA,
CTPYKTYpPUPOBaHUS, UHTEPIPETALUHU U
npeJcTaBiIeHus HH(OpMaluu Ipu
HOJrOTOBKE COOOIIEHHI O TPUMEHEHUH
3aKOHOB MOJIEKYJIAPHOU (PU3UKH U
TEPMOJIMHAMUKHU B TEXHUKE

Y TEXHOJIOTUSX

Hroro no pazgeny 24
Pasznen 4. DiekTpoAMHAMHUKA
4.1 | DnexTpocTaThka 9 OnekTpu3auus Teil. dnekrpuueckuid | [IpoBeneHne s3kcriepuMenTa: u3MepeHue

3apsa. JBa Buaa 3JIE€KTPUUYECKUX
3apsaoB. [IpoBogHuKw,
JTUBJIEKTPUKHU U TIOJTYIIPOBOAHUKH.
3aKOH COXpaHEHMS AIEKTPUUECKOTO
3apsa.

B3aumopeiicTBue 3apsa10B. 3aKOH
Kynona. ToueuHsbli 351eKTpUYECKUAN

3apsaa. DIEKTPUUECKOE TOJIE.

ANEKTPOEMKOCTH KOHAEHCATOPA.
OrneHka aOCOJIFOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEN U3MEpeHU (HU3NIECKUX
BEJIMYMH.

N3ydyeHne NpuHIUIIOB 1EUCTBUS
AIEKTPOCKOIIA, IJIEKTPOMETPA,
KOHJIEHCATOpa.

N3ydyeHne npuHUHUIIOB 1€UCTBUS
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Hanpssk€HHOCTB 2IIEKTPUYECKOTO
nosist. [IpuHnmn cyneprno3unun
3JIEKTPUYECKUX NosieH. JInHnun
HaIPSHKEHHOCTH JIEKTPUYECKOTO
HOJIA.

Pabota cui 31eKTpoCTaTuYECKOro
nons. [lorenuuman. Pasnocts
noteHuuaoB. [IpoBogHUKY 1
TURIIEKTPUKH B
JIEKTPOCTATUYECKOM II0JIE.
JlusnexTpruyeckast IpOHULIAEMOCTb.
OnektpoéMkocTh. Konnencarop.
DIIEKTPOEMKOCTb MIIOCKOTO
KOHJIEHCATOpa. DHEPTHs
3apsKEHHOT0 KOHEHCATOpA.
TexHuyeckue ycTpoucTBa u
IIPAKTUYECKOE IPUMEHEHHUE:
AIIEKTPOCKOIL, JIIEKTPOMETD,
ANEKTPOCTATUYECKAs 3aINTA,
3a3eMJICHUE JIEKTPONpruOOpoB,
KOHJICHCATOP, KOIMMUPOBAJIbHBIN
armapar, CTPyUHBIN [IPUHTED

U YCJIOBHI 0€30MMacHOr0 MPUMEHEHUS

B [IPAKTUYECKOMN KU3HU,
KOIIMPOBAJIBHOIO anmnapara, CTpyHHOTO
MIPUHTEPA.

PaccmoTpenue pusndecknx oCHOBaHUH
ANEKTPOCTATUYECKON 3aIUTHI U
3a3eMJIEHUS 3JIEKTPONIPHOOPOB.
Pemenue pacuéTHpIX 3a7a4 € IBHO
3aTaHHOM (PU3UYECKON MOIEITBIO

C UCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (HOPMYJ SJIEKTPOCTATHKHU.

Pelienne kayeCTBEHHBIX 3a/1a4

C OIIOPOM HA U3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE
SBJICHUS DJIEKTPOCTATHKHU.
Pacno3naBanue pu3n4ecKux sBJICHUM
B YUEOHBIX ONBITaX U OKPYXKaIOIIeH
YKU3HM: DJIEKTPU3ALMS Tel,
B3aMMOJIEHCTBHE 3apsAA0B U OObSICHEHUE
MX Ha OCHOBE 3aKOHOB U (hopMyIl
AIEKTPOCTATUKH.

OnucaHue n3y4eHHbIX CBOMCTB
BEILECTBA U 3JIEKTPUUECKUX SIBICHUI

C MCMOJb30BaHUEM (PU3HUECKUX
BEJIMYMH: JIEKTPUUYECKHI 3apsij,
HaIpPsHKEHHOCTD AMEKTPUUECKOTO MO,
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MOTEHIINAaJI, Pa3HOCTh OTEHIIUAJIOB,
AJIEKTPOEMKOCTb.

AHanu3 GpU3nYecKux MpoIeccoB U
SIBJICHUH C UCTIOJIb30BAaHUEM
(buU3MYEeCKUX 3aKOHOB: 3aKOHA
COXpaHEHHUS IIEKTPUUECKOTO 3apsiia,
3akoHa KymoHna.

PaboTa B rpynmax mpu aHanuse
JIOTIOJTHUTEJIbHBIX UCTOYHUKOB
MH(pOpMAIIMH U MTOJTOTOBKE COOOIIEHUIMA
O TIPOSIBJICHUH 3aKOHOB JIEKTPOCTATUKHU
B OKpY>KaloIlleH )KU3HU U PUMEHEHUU
WX B TEXHUKE

4.2

[HocTosTHHEII

AIEKTPUYECKUH TOK.

Toku B pa3nu4HbIX
cpenax

13

DIIEKTPUYECKHAN TOK. Y CIIOBUS
CYIIIECTBOBAHMUS DJIEKTPUUECKOTO
Toka. Mcrounuku Toka. Cuiia Toka.
[TocTOSAHHBIN TOK.

Hanpsoxenue.

3akoH OMa [iJ1 y4acTKa LEeTu.
DIIEKTPUUECKOE COMPOTUBIICHHUE.
VY 1e1pHOE COPOTUBIICHUE
BeniecTna. [locienoBarenbHoE,
napajyieIbHOE, CMENIAHHOE
COEJIMHEHHUE MPOBOIHUKOB.
PaboTa 351eKTpruecKoro Toka.
3akoH /[>xoyns—JIeHiia. MomHoCTh
AJIEKTPUYECKOTO TOKA.

[IpoBeneHue 3KCIIEpUMEHTA: U3yUEHUE
CMEIIIAHHOTO COCIMHEHUSI PE3UCTOPOB;
m3Mepenue IJIC uCTouHMKa TOKA U €TO
BHYTPEHHETO COMPOTUBIICHUS;
HaOJIOICHHE DJICKTPOJIN3A.

Ornenka aOCOJIFOTHBIX M OTHOCUTEBHBIX
MOTPENIHOCTEN U3MEpPEHUI (PU3NUECKUX
BEJIUYHH.

OObsicCHEHNE PUHIIUATIOB ACHCTBUS U
yCIIOBUI 0€30M1acHOTO MPUMEHEHUS
aMIiepMeTpa, BOJLTMETPA, peocTaTa,
HMCTOYHHUKOB TOKa,
AJIEKTPOHATPEBATEIIbHBIX U
AIIEKTPOOCBETUTEIBHBIX IPUOOPOB,
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DIIEKTPOJIBIKYIIAS CHIIA U
BHYTPEHHEE COIIPOTUBIICHUE
MCTOYHHUKA TOKa. 3akoH OMa

JU1s1 TIOJTHOM (3aMKHYTOM)
anekTprdeckou nenu. Koporkoe
3aMBbIKaHUE.

DneKTpoHHas IPOBOJUMOCTb
TBEPIBIX METAILIOB. 3ABUCHUMOCTD
CONPOTHUBJICHUS METAJIOB

OT TEMIIEPATYPHI.
CBepXnpoBOIUMOCTb.
DJIEKTPUYECKHUN TOK B BAKyyMe.
CBOMCTBA DIEKTPOHHBIX ITYYKOB.
[TonmynpoBonuuku. CoOCTBEHHAs U
IpUMECHAas IPOBOAUMOCTD
MOJIYyNIPOBOAHUKOB. CBOKCTBA
p—N-niepexona.
[ToynpoBOJHUKOBBIE TPUOOPHI.
DJIEKTPUYECKUN TOK B pacCTBOpPax U
pacruiaBax 3J€KTPOJIUTOB.

QHCKTpOHI/ITI/ILIGCKaSI Aucconuanms.

DIIEKTPOJIU3.
DJIEKTPUYECKUM TOK B ras3ax.
CaMOCTOSATENBHBIN U
HECAMOCTOSTEIIbHBIN pa3psL.
Mounus. [ma3ma.
TexHuueckne yCTpoucTBa u

TEPMOMETPA COMPOTUBIICHUS,
BAKYYMHOTO J10/1a, TEPMHUCTOPOB U

(b oTOpE3UCTOPOB, MOTYIPOBOTHUKOBBIX
JIAOJIOB, TAJIbBAHUKH.

Pemenne pacu€THbIX 3a7a4 C IBHO
3aTaHHOM (PU3UYECKON MOJIEIIBIO

C UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u hopmyn tembl «IlocTossHHBIN
AIEKTPUYECKUN TOK).

Pacno3naBanue pu3nM4eCcKux sIBICHUM
B Y4€OHBIX ONBITAX U OKpYKarouei
KU3HU: JIEKTPUUECKas MPOBOAUMOCTD,
TEIIOBOE, CBETOBOE, XUMHUUYECKOE,
MAarHUTHOE JEUCTBUS TOKA.

AHanu3 3JIEKTPUYECKUX SIBJICHUN U
IIPOLIECCOB B LEISAX MOCTOSTHHOTO TOKA
C MCIIOJIb30BAHUEM 3aKOHOB: 3aKOH
Oma, 3aKOHOMEPHOCTH
IIOCJIEIOBATEIBLHOIO U NIAPAJUIEIIBHOIO
COEMHEHUS MPOBOJIHUKOB, 3aKOH
Jxoynsa-Jlenna.

Onucanue N3y4eHHbIX CBOICTB
BEIIECTB U JICKTPUUECKUX SIBICHUMN

C MCTIOJb30BaHNEM (DU3HUECKUX
BEJIMYUH: DJICKTPUUECKUU 3aps]l, CUJIa
TOKa, 3JICKTPUUECKOE HAIIPSIKEHUE,
AJIEKTPUYECKOE COMPOTUBIICHHUE,
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MPAKTUYECKOE IPUMEHEHUE:
aMIIEpMETp, BOJIBTMETP, PEOCTAT,
HMCTOYHHKH TOKA,
AJIEKTPOHArpeBaTeNbHbIE PUOOPHI,
AJIEKTPOOCBETUTEIBHBIE IPUOOPBHI,
TEPMOMETP CONPOTUBIICHUS,
BaKyyMHBII U0, TEPMUCTOPHI U
(hOTOPE3UCTOPHI,
MOJIyIIPOBOJHUKOBBIN AUO/,

pasHocTh noteHnuanos, IJIC, pabora
TOKa, MOIIIHOCTh TOKA.

Hcnonp3oBanue nHPOPMAITMOHHBIX
TEXHOJIOTUM JIJISl TIOKCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETALNU U
MIpEICTaBICHNUS] HHPOPMAIIUU TIPU
MOJATOTOBKE COOOIICHUI O TPUMEHEHUHU
3aKOHOB ITOCTOSIHHOT'O TOKA B TEXHUKE U
TEXHOJIOTHSAX

raJibBaHUKa
Hroro no pazgeny 22

PesepBHOE Bpems 2

OBILEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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11 KJIACC

HaumenoBanue

No KonuuecTBo OCHOBHBIE BUJBI IEATSIILHOCTH
pa3ziesioB U TeM [IporpammHoe conepxanue

1/ 4acoB oOyyJarommxcs

y4eOHOr0 MpeaMeTa
Pasznen 1. DnexkrpoamaaMuka
1.1 | MarauTHoO€ noJe. 11 [TocTOSIHHBIE MATHUTBHI. [IpoBeneHrE SKCIIEPUMEHTA: U3YUEHUE

DJIEKTpOMarHuTHas
WHTYKIUS

BzaumonaencTBre MOCTOSHHBIX
MarHuToB. MarHuTHOE TOJIE.
BekTop MarauTHOM UHAYKLUU.
[TpuHIUI CynIepnO3ULIU
MarHUTHBIX NoJeu. JInaum
MarHuTHOM MHAYKIuU. Kaptruna
JIMHUM MarHUTHOM MHIYKIIUU OIS
MOCTOSIHHBIX MarHuTOB.
MarauTHo€e 1ojie IpOBOJHUKA

¢ TokoM. KapTrHa TuHUI MHIYKIIUU
MarHUTHOTO MOJISI JJIMHHOTO
MPSIMOTO TPOBOJIHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O TPOBOJAHUKA, KATYIIKH
¢ TokoM. OnbIT Dpcrena.
BzaumopericTBre NPpOBOTHUKOB

C TOKOM.

Cwuita Amnepa, €€ MOlyJib U
HaIpaBJICHHUE.

Cuna Jlopenua, €€ Moaysb U
HampasieHue. JIBrxxenue
3apsKEHHON YaCTULbI

MAarHUTHOTO I10JIS1 KaTYIIKH C TOKOM;
UCCJIEI0BAHNE AEHCTBUS TOCTOSHHOTO
MarHuTa Ha paMKy C TOKOM;
WCCJIEIOBAHUE SIBJICHUS
AIIEKTPOMAarHUTHOW MHIYKLIHH.

OreHka a0COJIFOTHBIX M OTHOCUTEIbHBIX
MOTPEIIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJINYVH.

OObsicHEeHNE NPUHLUIIOB ACHUCTBUS U
yCIIOBU 0€30MacCHOT0 MPUMEHEHHUS
IIOCTOSIHHBIX MArHUTOB,
AJIEKTPOMArHUTOB, 3JIEKTPOIBUTATE,
YCKOPUTENEN 3JIEMEHTAPHBIX YACTHIIL,
WHIYKIIMOHHOW TEYH.

Pemienune pacu€THbIX 3a1a4

Ha IpUMEHEHHE POPMYII TEMBI
«MarauTtHoe noJsie. DIeKTPOMArHUTHAS
WUHIYKIUS.

Pemenune KkayeCcTBEHHBIX 3a/1a4

C OIIOPOY Ha U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pu3nyeckue
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B OJJHOPOJIHOM MarHUTHOM TIOJIE.
Pabora cumnsl Jlopenna.

SIBrIeHME DNEKTPOMArHUTHON
nHaykuuu. [loTok BekTopa
MarHUTHOM UHAYKIIHH.
DNEKTPOJBIXKYIIAS CUJIA UHTYKIIUH.
3aKOH 3JIEKTPOMArHUTHOM
nHaykuu dapanest.

Buxpesoe anekTpuyeckoe nouie.
DIIEKTPOABMXKYIIAS CUJIA UHIYKIIUU
B NMPOBOJIHUKE, IBUKYILEMCS
MOCTYNATEIbHO B OJHOPOJHOM
MarHuTHOM MOJIE.

ITpaBuno Jlenua.

NunykTtuBHOCTS. fBIICHHE
CaMOMHAYKIMH. DIEKTPOJIBUKYIIIas
CUJIa CAMOMHIYKIIUH.

DHeprus MarHUTHOTO MOJISl KaTYIIKH
C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.
TexHuuyeckue ycTponcTa u
MPAKTUYECKOE TPUMEHECHUE:
MMOCTOSIHHBIC MAarHUTHI,
AJIEKTPOMArHUTHI,
AJIEKTPOJIBUTATEIb, YCKOPUTEIIN
AJIEMEHTAPHBIX YaCTHII,
WHYKIIMOHHAS TIeYb

ABJICHUS TeMbI « MarHUTHOE TOJIE.
DNEKTPOMArHUTHAS! UHIYKIIHS.
Onpenenenue HanpaBiIeHUs BEKTOpa
WHYKIIMY MAarHUTHOTO IO
MIPOBOJHUKA C TOKOM, CHJIbI AMIiepa
u cwiibl JIopeHna.

PacnioznaBanue Qpuanyeckux siBICHUMI
B YYEOHBIX ONBITaX U OKPYKAIOIICH
YKU3HH: B3aUMOJIEHCTBUE MarHUTOB,
AIEKTPOMArHUTHAsI HHAYKIUSA,
JEeHCTBUE MarHUTHOTO MOJIS Ha
IIPOBOJHUK C TOKOM M JIBHXKYLIUICS
3aps.

AHaJIN3 3JIEKTPOMAarHUTHBIX SIBICHUI
C MCIOJIb30BAHUEM 3aKOHA
AIEKTPOMArHUTHON MHIYKIHH.
Onrcanue n3y4yeHHbBIX CBOMCTB
BEILECTB U AJIEKTPOMAarHUTHBIX
SBJICHUH C UCIIOJIb30BAaHUEM
(U3MYECKUX BEJIMYUH: UHAYKIIUS
MarHMTHOIO MOJis, cujia AMiepa, cuiia
JlopeHua, THAYKTUBHOCTb KaTYIIKH,
HHEPrHUs FNEKTPUUYECKOTO U MArHUTHOTO
oJjen

Hroro no pazueiny

11
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Pa3nen 2. Kosie0anusa 1 BOJITHBI

2.1

Mexanunyeckue u
AIIEKTPOMArHUTHbBIE
KoJe0aHus

KonebatenbHas cucrema.
CB00OOIHBIE MEXAaHUYECKUE
koneOanus. ['lapmMoHMUeckue
kojebanus. [lepuon, yactora,
aMIIuTyaa u paza KkojaeOaHu.
[Ipy>XKMHHBIN MAsTHUK.
Marematnueckuil MassTHUK.
YpaBHeHHE TapMOHUYECKUX
KoJjiebanuid. [IpeBpaiienne sHepruu
IIPU TAPMOHUYECKUX KOJICOAHUSX.
KonebaTenbHbIi KOHTYD.
CB0OOOIHBIE 2TIEKTPOMArHUTHBIE
KOJIeOaHMs B UI€AIbHOM
K0JIe0aTeIbHOM KOHTYpE. AHAIOTUs
MEXIy MEXaHHUYECKUMU U

QJICKTPOMAIrHUTHBIMHA KOJICOAHUSMU.

®opmyna ToMcoHa. 3aKOH
COXPaHEHUS YHEPTUH B UJCATBHOM
K0JIe0aTeIbHOM KOHTYpE.
[IpencraBieHHE O 3aTyXaKOIIUX
KoseOaHusX. BeIHyX)1eHHbBIE
MEXaHUYeCKHe KoJIeOaHus.
Pe3onanc. BeiHyX1eHHBIE
AJIEKTPOMAarHUTHbIE KOJIeOaHNUs.
IIepemeHHBIN TOK.

CunycouanbHblid IEPEMEHHBIN TOK.

HccenenoBanne nmapaMeTpoB
KOJIE0ATEIbHOM CUCTEMBI — IEPUO/A,
JaCTOThI, AMIUTATYIBI U (ha3bl
KoJieOaHu| (MIPY>KUHHBIN W/WUIH
MaTEeMaTUYECKU MAsITHUK).
HaOmronenue 3atyxaromux KojaeOaHui.
HccnenoBanre CBOMCTB BBIHYKICHHBIX
KOJICOaHMI.

HabGmronenne pe3onanca.

[IpoBeneHne dKCIIEpUMEHTA:
UCCJIeI0BAHNE 3aBUCUMOCTH TIEPHOIa
MaJIbIX KoJieOaHuM rpy3a Ha HUTH

OT JTMHBI HUTH ¥ MacChI TPYy3a;
UCCJIEJOBAaHUE IEPEMEHHOTO TOKa

B IIETIH U3 MOCJIEI0BATEIHHO
COEIMHEHHBIX KOHEHCATOPA, KATYIIIKH
U pe3UCTOpA.

OreHka aOCONIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEPEHUH (HU3UIECKUX
BEJTUYHH.

OObsICHEHUE MPUHITATIOB ACHCTBUS U
yCIJIOBUIA 0€3011acHOTO MPUMEHEHUS
AIIEKTPUUECKOTO 3BOHKA, TeHEpaTOpa
MIEPEMEHHOI0 TOKA, JIMHUU
AIIEKTpoTepeaay.

Pemenue pacu€THbIX 337124 C SBHO
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MonHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYTHOE U ICHCTBYIOILIEE
3HAYEHUE CUJIBI TOKA U HAIIPSKECHMUS.
Tpanchopmarop. [IpousBocTso,
nepejaaya u norpedieHue
ANEKTPUYECKOU IHEPTUH.
DKOJIOTUYECKHUE PUCKHU

IIPU IIPOU3BOICTBE DJIEKTPOIHEPIUH.
Kynbrypa ncnonb3oBanus
AIEKTPOIHEPTUH B OBCEIHEBHOU
KU3HU.

TexHuueckne yCTporucTBa U
IIPAKTUYECKOE IPUMEHEHUE:
AIEKTPUUYECKUI 3BOHOK, TEHEPATOP
IIEPEMEHHOTO TOKA, JIMHUHU
aJeKTponepeaad

3aJIaHHO¥ (PU3HUECKON MOJIEIBIO

C UCTIOIH30BAaHNEM OCHOBHBIX 3aKOHOB
U GOpMYJI, OTTHCHIBAIOIITIX
MEXaHUYECKHUE U DJICKTPOMArHUTHBIC
KoJIeOaHusl.

Omnucanre MEXaHMYECKUX U
AJIIEKTPOMATrHUTHBIX KOJICOAHMI

C UCTIOJIb30BaHUEM (PU3UYECKUX
BEJTUYMH: TIEPUO ¥ 4aCTOTA
KoJieOaHWM, aMIUIUTY A U (aza
KoJIe0aHUH, 3aps/] ¥ CUJTa TOKa

B TAPMOHUYECKUX AJICKTPOMArHUTHBIX
KOJICOAHMSIX.

Perenne kaueCTBEHHBIX 3a/1a4

C OIIOPOW Ha U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OIHUCHIBAIOIIINAE
MEXaHUYECKHUE U DJIEKTPOMArHUTHbHIE
KoJIeOaHwUsl.

PaGoTa B rpynmnax npu riaHUpOBaHUH,
MPOBEJICHUU U UHTEPIPETALUN
PE3YNIBTaTOB OMBITOB, U AHAIHM3E
JIOTIOJTHUTEIHHBIX UICTOYHUKOB
uH(pOpMaIUU IO TEME

2.2

MexaHu4ecKue u
AJIEKTPOMATrHUTHBIE
BOJIHBI

Mexannyeckue BOJIHbI, YCIOBUS
pacnpoctpanenus. [lepuog.
CKOpOCTh pacnpoCTpaHEHUs U
JUIMHA BOJIHBIL. [loriepeunsie u

N3yuyenue oOpa3zoBaHus u
pacnpocTpaHEHUS TIOTIEPEYHBIX
MIPOJIOJIBHBIX BOJIH.

HaOmronenue otpaxeHus
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MPOJIOJILHBIE BOIHBI.
WuTepdepentus u qudpaxus
MEXaHUYECKUX BOJIH.

3ByK. CKkOpOoCTh 3ByKa. [ pOMKOCTH
3ByKa. Bricora Tona. TemOp 3ByKa.
DIEKTPOMATHUTHBIE BOJIHBI.
YcnoBus n3ny4eHus
ANIEKTPOMArHUTHBIX BOJIH. B3anmHas
opueHTalus BekTopos E, B,

U B 2JIGKTPOMAarHUTHOM BOJIHE.
CBoOIICTBA DIIEKTPOMArHUTHBIX BOJIH:
OTpa)X€HUE, NPETOMIICHHE,
nossipu3anus, Tudpakius,
uHTeppepenuus. CKopocTb
AJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 31eKTpOMarHuTHHIX BOJIH.
[IpuMeHeHue IeKTPOMArHUTHBIX
BOJIH B TEXHUKE U OBITY.

[IpuHLIMIBI paUOCBSI3U U
TeneBuaeHUs. Paguonokanus.
DIEeKTPOMArHUTHOE 3arpsi3HEHUE
OKPYKaIOIIEH CPEIbL.

TexHuueckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHHUE:
MY3bIKaJIbHbIE HHCTPYMEHTBHI,
yJIbTPa3BYKOBas IMArHOCTUKA

B TEXHUKE U MEAUIIMHE, pajaap,

U TIpeNOMIICHHUSI, UHTEphEPEHITUH U
Tu(pakuu MEXaHUYECKUX BOJIH.

HabGnronenue cBsi3u TpOMKOCTH 3ByKa U

BBICOTHI TOHA C aMILTUTYI0N U
4acTOTOU KoJieOaHUi, 3ByKOBOTO
pe30oHaHca.

HccnenoBanne CBOMCTB

QJICKTPOMATIHUTHBIX BOJIH: OTPAXKCHUC,

MPEJIOMIICHHE, TOJIApU3aLus,
nugpakuus, uHTephepeHIus.
N3yuyenune ycinoBun U3ay4eHus
AIEKTPOMArHUTHBIX BOJIH, B3AUMHOMN
opueHTaluu BekTopos E, B,

U B 3JICKTPOMAarHuTHOU BOJIHE.
N3ydenne npumMeHeHus

QJICKTPOMAIrHNTHBIX BOJIH B TCXHUKC U

OBITY.

OOBbsicHEeHUE IPUHIUIIOB AEHCTBUS U
YCIJIOBUI 0€3011acCHOTO MPUMEHEHUS
MY3bIKaJIbHBIX HHCTPYMEHTOB,
YIBTPA3BYKOBOM JUATHOCTUKH

B TEXHUKE U MEAUIIMHE, pajapa,
paguonpuEMHHKA, TEIEBU30DA,
aHTeHHbI, Tenedona, CBU-neun.

Pemenune pac4€THBIX U KAUECTBEHHBIX
3a71a4 C ONOPOX Ha U3YUYEHHBIEC 3aKOHBI

M 3aKOHOMCPHOCTH, OIMHMCBIBAIOIINEC
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paguoNpUEMHUK, TEJICBU30D,
anTeHHa, Tenedon, CBU-neup

pacnpocTpaHEeHUE MEXAaHUUECKUX U
AIIEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanue nHGHOPMALIMOHHBIX
TEXHOJIOTUM JIJISl TIOKCKA,
CTPYKTYPHPOBaHUS, UHTEPIPETALUN U
npejcTaBlieHus UHPopMauu

MIPY TOJTOTOBKE COOOIIEHUI

00 HMCII0JIb30BAHNUH 3JIEKTPOMATrHUTHBIX
BOJIH B TEXHUKE.

VYyactue B JuCKyccuu

00 2JIEKTPOMarHUTHOM 3arpsi3HEHUN
OKPYKaIOIIEH CPEIbL.

PaboTa B rpynmnax npu rmiaHupOBaHUH,
IIPOBEICHUU U UHTEPIpPETALNN
PE3YJIBTATOB ONBITOB U AHAJIN3E
JOTIOJTHUTENbHBIX UICTOYHUKOB
uH(pOpMaIUKU IO TEME

2.3

Onrtuka

10

['eomeTpuueckas onruka.
[IpsamosiMHENHOE pacIpOCTPAHEHUE
CBETa B OJHOPOAHOM cpexe. JIyu
cBeTa. To4YeuHbI HCTOYHUK CBETA.
OtpaxxeHue cBeTa. 3aKOHBI
oTpaxeHus csera. [loctpoenue
M300paX€HU B MJIOCKOM 3€pKaJie.
[Ipenomiienune cBeTa. 3aKOHbI
npesioMJIeHHs cBeTa. AOCOTIOTHBIN

IMOKa3aTCJIb ITPCJIOMIICHUS. ITonnoe

N3yuyeHue sSBIEHUS MTOJHOTO
BHYTPEHHETO OTPAXKEHUS, €TO
IIPUMEHEHUS B CBETOBOJE.

N3ydeHne Moaenei MUKpOCKOIIA,
TEJIECKOIIA.

ITonydyeHue cekTpa ¢ TOMOLIBIO
IPU3MBbI U AUPPAKIUOHHON PEIIETKY.
N3mepeHne nokas3aTesns MpeaoMIeHUs
CTEKJIA.

HccnenoBanne CBOWCTB N300payKEHUN
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BHYTPEHHEE OTPaXKEHUE.
[IpenenpHbIN yroa MoaHoro
BHYTPEHHETO OTPaXKEHUS.
Hucnepcus ceeta. CII0XKHBIA cOCTaB
oenoro ceeta. LIBer.

Cobuparoniyie 1 paccermBaroIe
nuH3bl. ToHKas muH3a. POKYyCHOE
pPacCTOSIHUE U ONITUYECKAas Chjia
TOHKOM JInH3bI. [locTpoeHne
M300paKEHUN B COOMPAIOIINX U
pacceuBaromux auH3zax. opmyna
TOHKOW JIMH3BI. Y BEJIMUYCHUE,
JIaBAEMOE JINH30M.

[Ipenensl npUMEHUMOCTH
F€OMETPUYECKON ONITUKH.

BonnoBas ontuka. UaTepdepenus
cBeta. KorepeHTHbIE HCTOUHUKH.
VYcnoBust HAOMIOIEHUST MAKCUMYMOB
1 MUHHUMYMOB

B UHTEP(PEPEHIITMOHHOMN KapTUHE

OT JIBYX CUH()a3HbIX KOT€PEHTHBIX
HMCTOYHUKOB.

Hudpakuus cera. AudppakuuoHHas
pemérka. Y clioBre HaOIIOACHUS
IJIABHBIX MAKCUMYMOB TP NaJI€HUN
MOHOXPOMAaTHYECKOTO CBETa

Ha TU(PPAKITUOHHYIO PEIIETKY.

B JINH3aX.
OObsicHEeHNE PUHLIUIIOB ACHCTBUS U
yCIIOBU 0€3011aCHOTO NPUMEHEHUS
OYKOB, JyTibl, (hOTOAMNIApATA,
MIPOEKIIMOHHOIO anmapara,
MHKPOCKOIA, TEJIECKONa, BOJIOKOHHOW
ONTUKU, TUPPAKIIMOHHON PEIIETKH,
MOJISIPOUIA.

Pemenue pacu€THpIX 3a71a4 C IBHO
3aIaHHON (PU3UYECKON MOEIBIO

C UCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJI r€OMETPUUECKONW ONTUKH.
[TocTpoenue u onucanue N300paxeHus,
CO37aBaE€MOT0 TUIOCKUM 3€PKAJIOM,
TOHKOM JINH30M.

PaccMmoTtpenue nipenenos
IPUMEHUMOCTH T€OMETPUUECKOM
OITHKH.

PacnioznaBanme Gpuanyeckux siBICHUIMI
B OIBITAX U OKPY’KAIOLIEH KU3HU:
MPSMOJIMHENHOE PaCIpPOCTPAHEHUE
CBETa, OTPAXXEHUE, NPEJIOMIICHUE,
uHTEepPEepeHINs, TUPPAKIUI U
NOJIIpU3aLMsl CBETA, JUCIIEPCHSI CBETA.
N3yuenue ycnoBuid HaOIOIEHUS
MaKCHUMyMOB U MUHUMYMOB

B UHTEPPEPEHIIMOHHON KapTHUHE
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[Tonapu3zanus ceera.

TexHuyeckue ycTporcTa u
IIPAKTUYECKOE IPUMEHEHUE:

OYKH, JIyna, (hoToamnmnapar,
IIPOEKIMOHHBIN anmnapar,
MHKPOCKOII, TEJIECKOI, BOJIOKOHHAS
OINTHKA, AUPPAKIIMOHHAS PELIETKA,
MTOJISIPOU T

OT ABYX CUH()A3HBIX KOT€PEHTHBIX
MCTOYHHKOB.

VYcnoBue HaOIIOEHUS TTIABHBIX
MaKCUMYMOB TP NaJeHUU
MOHOXPOMAaTHYECKOTO CBETa

Ha AUGPAKIIMOHHYIO PEIIETKY.
AHanu3 ONTUYECKUX SBJICHUN

C MCIIOJIb30BAHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHENHOTO paclpoOCTPaHEHUS
CBETa, 3aKOHbI OTPAKEHUSI CBETA,
3aKOHBI MTPEJIOMJICHUS CBETA.
OnucaHue ONTHYECKUX SIBJICHUI

C UCTIOJIb30BAHUEM (PUZUYECKUX
BEJIMYMH: (POKYCHOE PACCTOSIHUE U
ONTHYECKAS] CUJIA JIMH3BI

Hroro no pazaeny

24

Pa3nen 3. OcHOBBI clenMAIbLHOM TeOpPUH OTHOCUTEIBLHOCTH (1asiee — CTO)

3.1

OCHOBBI CITEIAATBEHOU
TEOpUHU
OTHOCHUTEILHOCTH

4

['panuLbl MPUMEHUMOCTH
KJIaCCUYECKON MEXAHUKHU.
[locTynarsl crieuaibHON TEOPUH
OTHOCHUTEJIbHOCTH: HHBAPUAHTHOCTh
MOJYJISI CKOPOCTH CBETA B BaKyyMe,
MPUHIIUAI OTHOCUTEILHOCTU
DiHIITElHA.

OTHOCUTEIBLHOCTD
OJITHOBPEMEHHOCTHU. 3aM€IJICHUE
BPEMEHHU U COKpAIIEHUE JIJTUHBI.

Pemenne kauecTBEHHBIX 32124

C OMOPOM HA U3YUYEHHBIE MMOCTYJIAThI
CTO.

Hcnonb3oBanre nHOOPMAIIMOHHBIX
TEXHOJIOTUH JJIs1 IOMCKA,
CTPYKTYpUPOBAHUS, HHTEPHPETAIIUU U
npeAcTaBiIeHus] HHGOPMAIUX IIPU
MOATOTOBKE COOOIIEHUI O TpaHUIlaxX
IIPUMEHUMOCTH KJIIACCUYECKOU
Mexanuku u ocaioBax CTO
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DHeprusi 1 UMITYJIbC
PENATUBUCTCKON YaCTHUIIBL.
CBs13b Macchl C 3HEPrUeil U
UMITYJIbCOM PEISTUBUCTCKON
YaCTULbl. DHEPTUS [TOKOSI

Hroro no pazaeny

Paznen 4. KBanToBas pusuka

4.1

DeMeHThl KBAHTOBOU
OIITUKH

®otonsl. Popmyna [Inanka cBsa3u
sHEpruu (POTOHA C €r0 YACTOTOM.
DHeprus 1 UMIyJbC GOTOHA.
OTKpBITHE U UCCIIEIOBAHUE
dbotorddexra. OnbITHI

A.T". CroneroBa. 3aKOHBI
dbororddexra. YpaBHeHue
OuinmTenHa s Gotoaddexra.

«Kpacnas rpanuta» dpotodrddexra.

JlaBnenue cBeta. OMbBIThI

I1.H. JIcGenena.

XHUMHMYECKOE JCHCTBUE CBETA.
TexHuueckue yCcTpoucTBa u
MPAKTUYECKOE TPUMEHEHHUE:
dhoToa11eMeHT, (OTOIaTUHK,
COJIHEUHas OaTapes, CBeTOIUO

Habmronenue gpotoaddexra

Ha YCTAHOBKE C IMHKOBOM IIJIACTUHOM.
HccenmenoBanne 3aKOHOB BHEIITHETO
dboToaddexra.

OOBsiICHEHHE OCHOBHBIX MPUHIIUIIOB
JNEUCTBUS TEXHUYECKUX YCTPOUCTB,
TakuX Kak: poTosaeMeHT, POoToaaTUHK,
COJIHEUHas OaTapesi, CBETOANO; U
YCIJIOBUI UX O€30MacHOT0 MPUMEHEHUS
B [IPAKTUYECKOMN KU3HU.

Pemenune pacu€THbIX 3a7a4 € ABHO
3aTAaHHOM (PU3UYECKON MOEITBIO

C HCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (OpMYyJT KBAHTOBOH ONTHKH.
Perienne kauyecTBEHHBIX 3a/1a4

C OOPOW HA U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU KBAaHTOBOM ONTHKH.
Pacnio3naBanue Gpuznyeckux siBICHUI
B Y4€OHBIX OTBITAX:
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dboToanekTpudeckuit 3P ekT, CBETOBOE
JIaBJICHHUE.

Omnucanne N3y4eHHbIX KBAHTOBBIX
SIBIICHUH ¥ MPOIIECCOB

C MCTIONIb30BaHUEM (DU3HUECKUX
BEJIMYMH: CKOPOCTH AIEKTPOMArHUTHBIX
BOJIH, JJTUHA BOJHBI U YaCTOTa CBETA,
DHEPTUs U UMITYJIbC (POTOHA

4.2

Crpoenue aToma

Mopens atoma ToMcoHa. OnbIThI
Pesepdopaa no paccessHuro
a-dyactull. [nanetapuas Mmozienpb
aroma. [Toctynatel bopa.
W3nydenue u noriomieHne GoToHOB
IIPU IIEPEXOJIE aTOMA C OJHOTO
YPOBHSI DHEPIUU Ha Ipyrou. Busl
cneKTpoB. CIEKTp ypOBHEN IHEPTUH
aToma BOAOpOAa.

BoanoBbIe cBoMicTBa yacTull. BOIHEBI
ne bpoiutsa. KopnyckynspHo-
BOJIHOBOU JTYQJIU3M.

CnoHTaHHOE U BBIHYXJIEHHOE
W3JIy4YCHHUE.

TexHuueckue ycTpoucrsa u
MIPAKTUYECKOE ITPUMEHEHHUE:
CIIEKTpaJIbHbIA aHAIU3
(ciexTpocKoIt), Jiazep, KBAHTOBBIN
KOMIIBIOTED

Nzyuenne monenu onwita Pezepdopaa.
[IpoBeneHne dSKCIEpUMEHTa

10 HaOJIFOJICHHUIO JINHEWYATOr0 CHEKTpa.
OneHka abCOIOTHBIX M OTHOCUTEIbHBIX
HOTPEIIHOCTEN U3MepeHUil PU3NUECKUX
BEJIMYMH.

N3yuyenue monenu atoma: ToMcoHa,
IJIaHETApPHOM MOJIETIN aTOMa, MOJIETN
aroma bopa.

N3ydeHune criekTpa ypoBHEN JHEPTUN
aToMa Bojiopoaa. OObsiCHEHHE
MIPUHIIUIIOB JICCTBUS U YCIOBUM
0e30MacHOro0 MPUMEHEHHUS
CIEKTPOCKOIA, JJa3epa, KBAHTOBOTO
KOMITBIOTEPA.

Pemenne kauecTBEHHBIX 3a/1a4

C OIIOPOY HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE
aByieHUs 110 TeMe «CTpoeHue aToMa.
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Pacnio3naBanue Gpu3nuecKkux sBICHUN
B Y4€OHBIX ONBITAX: BO3HUKHOBEHHE
JIMHEWYATOrO CIIEKTPA U3JIyYECHUS.
AHaJIN3 KBAaHTOBBIX MPOIECCOB U
SBJICHUH C UCTOJb30BAHUEM
noctyJsaros bopa

4.3

ATOMHOE 411pO

DKCIEpUMEHTHI, 1I0Ka3bIBAIOIUE
CJIOHOCTb CTPOEHUS SApA.
OTKpbITHE PAIMOAKTUBHOCTH.
Omnsitel Pezepdopaa no
OINPEJEICHUIO COCTAaBa
PaJIMOAKTUBHOTO U3TYyUYEHUSI.
CsoiicTBa anbda-, 6era-,
ramMmMma-u3inyuyeHus. Biausinue
PaJMOAKTUBHOCTH HA KUBbHIE
OpTaHU3MBI.

OTKpbITHE TPOTOHA U HEUTPOHA.
Hyknonnas moxaens sjipa
['eitzenbepra-MBaneHko.

3apsna sapa. MaccoBoe 4HCIIo sapa.

N3oTomnsl.
Anbda-pacnag. IIEKTPOHHBIN 1

MIO3UTPOHHBIN OeTa-pacnaz. ['amma-
U3ITydeHHe. 3aKOH pauOaKTHBHOTO

pacnana.
DHeprus CBs3U HYKJIOHOB B sJIpe.
SlnepHble CUIBL.

N3ydeHne 3KCIepuMEHTOB,
JTIOKa3bIBAIOIINX CIIOKHOCTH CTPOCHHUS
aTOMHOTO S]Ipa.

HccnenoBanue TpEKOB YacTHIL

(1o roToBbIM (oTOorpadusm).
N3yuyeHue siiepHbIX CUIL, SAEPHBIX
peakiuii CHHTe3a U pacrnaja,
TEPMOSIIEPHOTO CUHTE3A.

N3ydeHre HyKJIOHHON MOAENH siapa
['eitzenOepra-MBaneHko.

OOBbsicHEHHE yCTpOMCTBa U
IIPUMEHEHUS JO3UMETPA, KAMEPHI
BunbcoHa, sspepHoro peakropa,
aTOMHOU OOMOBI.

Pemenue 3agay ¢ onopou

Ha [OJIy4YE€HHBIE 3HAHMS, B T.4. O 3aps/e
¥ MaccOBOM YHMCIIE sipa.
Pacno3naBanue pu3nuecKux SIBICHUM
B y4€OHBIX ONBITAX U B OKpYXKaromiei
YKU3HU: €CTECTBEHHAs U UICKYCCTBEHHAs
PaINOaKTUBHOCTb.
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Jledekt macchl sapa.

Snepneie peakuuu. Jlenenne u
CUHTE3 fJIEP.

S nepneii peaktop. TepMosiaepHbIn
cunTe3. [Ipo6iembl U epCcreKTUBLI
AJIEPHON DHEPIETUKH.
DKOJIOTUYECKHE aCTIEKTHI SIEPHOM
DHEPIETHUKH.

DiieMeHTapHbIe YacTULbl. OTKpBITHE
MO3UTPOHA.

MeTtonpl HaOIIOAEHUS U
pErUCTpalUu 3JIEMEHTaPHBIX
YaCTHII.

dyHIaMEHTaJIbHbIE
B3auMOAeUCTBUA. ENMHCTBO
(bu3MYeCcKOil KapTHUHBI MUpA.
TexHuueckue yCcTpoucTBa u
MPAKTUYECKOE MTPUMEHEHHE:
JI03UMETp, Kamepa BuiibcoHa,
AJIEpHBIA peakTop, aToMHasi boMoOa

Onucanue KBaHTOBBIX SBICHUU U
MIPOLIECCOB C UCIIOJIBb30BAHUEM
(U3UYECKUX BEJIIMYUH: IEPHUO/T
MOJypacnajia, SHepTus CBs3M aTOMHBIX
sanep, 1eeKT Macchl spa.

AHanu3 poueccoB U SIBJICHUH

C UCIIOJIb30BAaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPAHECHUS
ANEKTPUYECKOTO 3apsiaa, 3aKOH
COXpPAaHEHHsI MaCCOBOTO YHCIIA,
nocrtyinatel bopa, 3akoH
PaIrOaKTUBHOTO pacnaja.

VYyactue B paboTe Kpyrjioro cTojia
«DyHaaMEHTaIbHbIE B3aUMOICCTBUSL.
EnuHcTBO QPU3nyeckoil KapTUHBI
MHUPAY.

Hcnons3oBanre nHOOPMAIIMOHHBIX
TEXHOJIOTHH JIJIs IOMCKA,
CTPYKTYPHUPOBaHUS, HUHTEPIIPETALIUU U
npejacTaBiieHust HGOpMaIuy Npu
MOTOTOBKE COOOIIEHU O MPUMEHEHUU
3aKOHOB KBAaHTOBOM (DM3UKHU B TEXHUKE
Y TEXHOJIOTHSX, YKOJOTHUECKUX
aCIEKTax SI/ICPHON SHEPTETUKHU

Hroro o pasgeny

15
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Pa3znen 5. DiieMeHTHI aCTPOHOMHUM U aCTPOPU3UKHU

5.1

DJIEMEHTBI
aACTPOHOMUH H
acTpopU3UKU

7

DTanbl pa3BUTUS ACTPOHOMUMU.
[IpuknagHOe 1 MUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMMUH.

Bup 3B€3aH0T0 HeOa. Co3Be3aus,
SpKUE 3BE3/IbI, TUTAHETHI, UX
BUJIMMOE JBIKEHHE.

Comnneuynas cucrtema.

Comnne. CoHeuHast aKTUBHOCTb.

Nctounuk sneprun CosHIa U 3BE3]I.

3BE3/bI, UX OCHOBHBIEC
XapakTepUCTUKH. Jlnarpamma
«CHEKTPAJIBbHBIN KJIACC —
CBETHUMOCTbY». 3BE3/IbI IJTAaBHOM
TIOCJIEIOBATSIbHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTDY JJIA 3BE3]
IJIaBHOM ITOCJIEIOBATCILHOCTH.
BuyTtpeHHee ctpoeHue 3BE3 .
CoBpeMEHHBIE NPEICTABICHUS

O MPOUCXOKJICHUU U 3BOJIFOLINHU
CouHIia ¥ 3B€311. DTarnbl )KU3HU
3BE3I.

Muieunsiii [1yts — Hama ["anakTuka.
[Tonoxxenue n asmwxenne CoiHIa

B I'amaktuke. TuUnbl ragakTHk.
PapuoranakTvky U KBa3aphl.
YEpHble ABIPHI B sApaX rajakTUK.

IToaroroBka cooOieHuii 00 Tamax
pa3BUTHUSA ACTPOHOMMH, O MPUKIIATHOM
1 MUPOBO33PEHUYECKOM 3HAUYCHUU
aCTPOHOMHH, O METOJIaX MOJIyYCHUS
HAaY4YHBIX aCTPOHOMHYECKUX 3HAHUM,
OTKPBITUSIX B COBPEMEHHOMU
aCTPOHOMMUH.

N3ydeHne COBpeMEHHBIX
MIPEJICTABIECHUMN O MPOUCXOXKICHUUN U
spotouru CoJIHIIA U 3BE3I.
N3ydeHue TUIIOB rajakTHK,
paJMOTAJIaKTUK U KBa3apoB.
N3yuenue nBuxeHns HEOECHBIX Te,
ABOJIIOIUM 3BE311 M BeenneHHowu,
MPOLIECCOB, MPOUCXOISIIIMX B 3BE3/1aX,
B 3BE3/IHBIX CUCTEMAX,

B MEXTaJaKTUYECKOU Cpeje,
MacITabHOU CTPYKTYpbl BceneHHOH.
OOwbsicHenue pacipenus Beenennoi
Ha OCHOBE 3akoHa Xa00:a.
[ToaroroBka K 00CYXJICHHUIO
HEpEIICHHBIX MTPO0OJIEM aCTPOHOMHUM.
[IpoBenenue HabMOACHUIN
HEBOOPYKEHHBIM TJIA30M

C MCIIOJIb30BAHUEM KOMITHIOTEPHBIX
MIPUJIOKEHUM JJIs OTIpEICIICHUS
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Bcenennas. Pacmmpenne
Bcenennoit. 3akon Xa06ma.
Pa3z6eranue ramaktuk. Teopus
bonpioro B3peiBa. PennkroBoe
U3JIyYEHUE.

MacuirabHas cTpykTypa
Bcenennoii. Meraranakruka.
Hepeménnble npobiembl

TIOJIOKEHUST HEOECHBIX 00BEKTOB

Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3auss CeBepHOTO NOoJIyapus

U ApKUE 3BE3BL.

[IpoBeneHne HaOMIOACHUI B TEIECKON
Jlynsbl, mutaner, Maeunoro Ilytu.
YyacTue B JUCKYCCUM O HEPELIEHHBIX
npobyieMax acCTpOHOMHUHU

aACTPOHOMUU
Hroro no pazgeny 7
Pa3nes 6. O600611ai01Iee MOBTOPEHHE
6.1 | O6o6maromiee 4 O06o00uIeHne U cucTeMaTu3anus VYyacTre B IUCKycCUU O poJin (PU3UKU
IIOBTOPEHUE COJIEpKaHUs pa3/iesioB Kypca Y aCTPOHOMUH B pa3IM4HbIX chepax

«Mexanuka», «MonekyisapHas
bu3MKa U TEPMOIUHAMUKAY,
«InexkTpoanHamukay, «Konebanus
Y BOJHBD, «OCHOBBI CIIEIIUATBHOMN
TEOPUH OTHOCUTEILHOCTHY,
«KBanrtoBas pusuka», « JIeMEHTbI
ACTPOHOMMH U aCTPOPUIUKI».
Ponb ¢pusuku 1 acTpoHOMUU B
AKOHOMHMYECKOM, TEXHOJIOTHUECKOM,
COLIMAJIBHOM M 3THYECKOU cepax
JIEATEIIbHOCTH YeJIOBEKa, pOJib U
MeCTO (PU3UKH U AaCTPOHOMHH

B COBPEMEHHOW HAyYHOM KapTUHE
MHUpa, 3HAUCHHE OIMUCATEIbHOM,

JIeSITEILHOCTH YEJIOBEKA.
IToaroroBka coOOIIEHUI O MECTE
(dbu3nYecKoi KapTUHBI MUPA B PSIAY
COBPEMEHHBIX NIPEICTaBICHUN

O MPUPOJIE.

Brimonnenue yueOHbIX 3a1aHUH,
JIECMOHCTPHUPYIOLIUX OCBOCHHUE
OCHOBHBIX MOHSTUH, (PU3NIECKUX
BEJTUYMH U 3aKOHOB Kypca GU3UKU
10-11 xmaccoB
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CUCTEMAaTU3UPYIOLIEH,
OOBSCHUTEITLHOU U
MPOTHOCTUYECKON (PyHKIIHIA
(dbu3nyecKoil TeOpuu, poJib
buznueckoit Teopun B
dbopMHpOBaHUYU MPECTABICHUN
0 (hU3NYEeCKO KapTHHE MHUPA, MECTO
(u3nYecKoi KapTUHBI MUpa

B 00IIIEM PsITy COBPEMEHHBIX
€CTEeCTBEHHO-HAYYHbIX
MPEJICTABICHUN O IPUPOJIE

Hroro no pazneny 4
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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