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®denepanibHas pabodasi mporpamma no yueOHoMy npeamety «Dusuka» (0a30BbIit
ypoBeHb) (mpeaMmeTHas o001acTh «ECTECTBEHHO-HAy4YHBIE TIPEAMETHI») BKIIOYAET
MOSICHUTEIIbHYIO 3aIlUCKY, COJIEpKAHUE 00yUEHHUS, TITAHUPYEMbIE PE3YJIbTaThl OCBOCHUS
nporpamMMsl 1o (pU3UKe, TeMaTUYECKOE IJIAHUPOBAHHUE.

[TosicHuTenbHas 3amucka OTpa)kaeT OOIMe LEeNW W 3alauyd U3ydeHus (PU3MKH,
XapaKTEPUCTUKY TICUXOJOTHYECKUX MPEANOCHUIOK K €ro M3Y4YeHHUIO0 O0y4JarolUMHUCH,
MECTO B CTPYKType y4eOHOro IUTaHa, a TaKXe IMOAXOJIbl K OTOOPY COIEp)KaHUf,
K ONPEJICTICHUIO TJIAHUPYEMBIX PE3YIIhbTaTOB.

Conepxanue OOy4eHHUSI PACKPBIBAET COJEpXKATEJbHbIC JIMHUU, KOTOPBIC
npeaaraloTcs i 00s13aTeIbHOT0 U3YYEHHsS] B KaXKJIOM KJacCe Ha YPOBHE CPEIHETO
o01ero oOpa3zoBaHus.

[Inanupyembie pe3ynbTaTbl OCBOEHUS NPOrpaMMbl 1O (HU3MKE BKIIOYAIOT
JUYHOCTHBIE, METAlpeIMETHBIE pEe3yabTaThl 3a BECh MEpUOJ] OOYUYECHHS Ha YpPOBHE
cpeaHero oOmIero oOpa3oBaHMs, a TAKXKE MPEIAMETHBIC JOCTIKEHHS O0ydJaromierocs
3a KaXbli TO 00y4eHUS.

INOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢usrke 6a30BOro ypoBHsI Ha YpOBHE CpeIHEr0 00111ero 00pa3zoBaHus
pa3paboTaHa Ha OCHOBE MOJIOKEHUN U TPEOOBAHU K pe3ybTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBarenbHOM mporpaMmbl, npeactaBieHHbIXx B OI'OC COO, a Takxke ¢ y4€ToM
benepanbHOil paboueli MporpaMMbl BOCIUTAHUS U KOHIIENIUU NPENOAaBaHus yueOHOT O
npenmera «®Pusnka» B 00pazoBaresbHbIX opranuzauusx Poccuiickoit ®deneparuu,
pean3yIoIINX OCHOBHBIE 00pa30BaTElIbHbIE IPOrPAMMBI.

Coneprxanue mporpaMmbl 1o (PU3UKE HAMIPaBICHO HA (HOPMHUPOBAHUE ECTECTBEHHO -
HAy4YHON KapTuHbI Mupa oOywaromuxcs 10—11 kmaccoB mpu oOydeHWM uX (U3HKE
Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-IEATENIbHOCTHOrO mnonaxoxa. I[Iporpamma
no ¢usuke coorBercTByeT TpeboBaHusM GI'OC COO k MmIaHUPyEeMbIM JIMYHOCTHBIM,
NpEeIMETHBIM U METAllPEIMETHBIM pe3yJibTaTaM OOy4YeHUs, a TakKe YYUTHIBACT
HEOOXOJIMMOCTh pealii3allid  MEXKIIPEAMETHBIX CBA3€ (IUM3UKH C €CTEeCTBEHHO-
HAayYHBIMU y4eOHBIMH MpeaMeTamMu. B Hell onpenensioTcsi OCHOBHBIE LENH HU3y4YEHUs
GU3UKM Ha YpPOBHE CpeAHEro ooOmero oO0pa3oBaHUs, IUIAHUPYEMBIE PE3YJIbTaThl
OCBOCHUSI Kypca (M3UKH: JTUYHOCTHBIC, METANpeJMETHbIE, MpeAMEeTHbIE (Ha 0a30BOM
YPOBHE).

[Iporpamma 1o Gpu3MKe BKIHOYAET:

IUTAHUPYEMBbIE Pe3yJIbTaThl OCBOCHHS Kypca (pu3uku Ha 0a30BOM ypOBHE, B TOM
YHCJIe TIPEIMETHBIC PE3YJIbTATHI 1O ToJiaM 00 yUCHHUS;

cozepxanue yueOHoro npeamera «dusnkay mo rojgam o0ydeHusl.

[Iporpamma 1o ¢u3mke MOXKET OBITh HCIIOJNIb30BaHA YYHUTEISIMH Kak OCHOBA
JUTSI COCTaBJIGHHUS CBOMX paboumx mporpamm. [lpu pazpaborke pabouei mporpammbl
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B TEMAaTUYECKOM ILJIAHUPOBAHUU JIOJDKHBI OBITh YUYTEHBI BO3MOXXHOCTH HCIOJIb30BAHMUS
ANEKTPOHHBIX (IU(POBBIX) 00pa30BaTENBHBIX PECYPCOB, SBISIOMIMUXCA Yy4eOHO-
METOUYECKIMU MaTepruaiaMu (MyJIbTUMEANITHBIC TPOTPaMMBI, SJIEKTPOHHBIE YYCOHUKHU
U 3aJaYHUKH, DJICKTPOHHbIE OMOIMOTEKH, BHUpTyajbHbIE Ja0OpaTOPUHU, HUIPOBbHIE
IPOTPaMMBbI, KOJUIEKIIMH ITU(GPOBBIX 00pa30BaTENBHBIX PECYpPCOB), pPEATHU3YIOIIUMU
JTUIAKTHYECKHE BO3MOXXHOCTH HMH()OPMAIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH,
cofiepKaHie KOTOPhIX COOTBETCTBYET 3aKOHOAATENLCTBY 00 00pa30BaHUM.

[Iporpamma 1o ¢u3MKEe HE CKOBHIBACT TBOPYECKYI0 WHUIIMATUBY YUUTENCH |
MPEIOCTABISET BO3MOXKHOCTD JUIS PEATU3alMHd PA3IMIHBIX METOJUYECKUX TOIXOI0B
K OpraHm3anuu oOydeHus (U3WKE MPU YCIOBUU COXPAHEHHUS OOs3aTEIbHOW YacTh
CoZiepaHus Kypca.

®du3nka Kak Hayka o HauOosiee OOLIMX 3aKOHAX MPUPObI, BHICTYNAs B KaueCTBE
y4eOHOro mpeaMera B IIKOJE, BHOCHUT CYIIECTBEHHBIH BKIJIAJ B CHUCTEMY 3HAHUU
00 okpyxatomieM wmupe. llkonbHbli Kypc GU3MKH — CUCTEMOOOPA3yIOIIMIA
JUTSl €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, MOCKOJIbKY (U3MUYECKUE 3aKOHBI JIEKAT
B OCHOBE TPOIIECCOB U SABJIEHHUH, M3y4aeMbIX XHMHEH, Ouomorueut, Qusmueckoin
reorpadueii u acrpoHomueid. Vcrnonab30BaHWe M aKTUBHOE MpPUMEHEHUE (PU3NYECKUX
3HAaHUM ONpeNeNsieT XapakTep M pa3BUTUE pPa3HOOOpPA3HBIX TEXHOJIOTMM B cdepe
DHEPreTUKH, TPAHCIIOPTa, OCBOCHHUS KOCMOCA, TIOJIYYCHHs] HOBBIX MAaTE€pHAIIOB
C 3aJaHHBIMU CBOMCTBaMHU U Jpyrux. V3yueHue (QU3MKH BHOCUT OCHOBHOM BKJIaJ
B (OpMHUpOBAaHHME  €CTECTBEHHO-HAYYHOM  KapTUHBI  MHUpa  O00y4aroumuxcs,
B (hOpMUPOBAaHNE YMEHUN MTPUMEHSTh HAYYHBIH METO/I MO3HAHUS TPU BHITIOJIHEHUU MU
y4eOHBIX UCCIICIOBAHUM.

B ocHOBY kypca dhu3uKu 11 YPOBHS CPEIHETO 00IIEro 00pa3oBaHUs TOJI0KEH Pl
U7IeH, KOTOPBIE MOYKHO pacCMaTpUBaTh KaK MPUHIIMIIBI €T0 MOCTPOCHHS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SBISETCA JIOIMUECKU
3aBEpIIEHHBIM, OH COACPXKHUT MaTephall U3 BCeX pa3AesioB (PU3MKH, BKIIIOYAET Kak
BOMNPOCHI KJTACCUYECKOM, TaK U COBPEMEHHON (PU3UKHU.

Hoesn cenepanuszayuu. B cOOTBETCTBUM ¢ HEeW MaTtepual Kypca GU3NKU 00bEeANHEH
BOKpPYr (¢u3uyeckux Teopuil. Beaymmm B Kypce sBusercs (OpMUPOBaHUE
MPEJICTABIICHUN O CTPYKTYPHBIX YPOBHSIX MaTepuu, BEUIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanusanus mpeanojaraeT HUCHOJIb30BAHHE
TYMaHUTApHOTO MOTEHIIMaNa (PU3NIECKON HayKH, OCMBICIICHHUE CBSI3U Pa3BUTHUS (PU3HKHU
C pa3BUTHEM OOILECTBA, a TaKXe C MHUPOBO33PEHUECKUMH, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU MTPOOIeMamu.

Hoes npuknaonoti nanpasnennocmu. Kypc (U3UMKH Npeanoiaraet 3HaAKOMCTBO
C LUMPOKUM KPYrOM TEXHUYECKUX U TEXHOJIOTUYECKUX MPUIOKEHUN U3yUeHHBIX TEOPHil
Y 3aKOHOB.

Hoes sxonoeuzayuu peannsyeTcsi TOCPEACTBOM BBEIACHHS 2JIEMEHTOB COJICP)KAHMUS,
NOCBAIIEHHBIX JKOJOTMYECKUM MpobOjieMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI
C pPa3BUTHEM TEXHUKU M TEXHOJOTHH, a TaKXke OOCYXACHHS MPOOJIEM palMOHAILHOTO
IPUPOJIOTIONH30BAHMSI M SKOJIOTHUECKON 0€301acHOCTH.
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CTepXHEBBIMM  DJIEMEHTaMHM Kypca (HU3MKM Ha YpOBHE CpEIHEro OOIero
oOpa3oBaHusl SBISIIOTCA  (Qu3nyeckue Teopur ((POpMUpPOBAHUE MPEACTABICHUN
O CTPYKTYype NOCTpOeHUs (U3HYECKOW TEOpUHU, posid (yHIAMEHTAIbHBIX 3aKOHOB WU
IPUHIIMIIOB B COBPEMEHHBIX IPEACTABICHUAX O NPUPOAE, I'PaHMUIAX NPUMEHHUMOCTH
TEOpPUH, U1l ONIMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUN U IIPOLIECCOB).

CUCTEMHO-IESITEILHOCTHBIN TOAX0 B Kypce (PU3HKU peaTu3yeTcs Mpexkae BCEro
3a CU€T OpraHU3aIK SKCIEPUMEHTAILHOM e TeIbHOCTH 00ydaromuxcs. [ 6a3oBoro
YPOBHS Kypca (PU3UKH — 3TO UCIOIb30BAHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U Ja0OPaTOPHBIX pabOT, KOTOPBIE B TPOrpaMMe Mo PU3nKe 00bEeTMHEHbI
B OOIIMI CIIMCOK YYEHUYECKUX MTPAKTUYECKUX padoT. BhigeneHre B yka3aHHOM NepeyHe
7a00paTOpHBIX pabOT, MPOBOJUMBIX [JII KOHTPOJS M OIEHKH, OCYIIECTBIISIECTCS
y4acTHUKaMU 00pa30BaTEIbHOr0 MpoIecca UCXOAs U3 0COOCHHOCTEHN MIIaHUPOBAHUS U
ocHauleHusi kabunera ¢usuku. [lpu 3ToM obecrnieunBaeTcs OBIaACHUE 00YHarOITUMUCS
YMEHUSMU TPOBOJUTH KOCBEHHBIE HM3MEPEHHUs, HCCIEAOBAHUS  3aBHCHMOCTEU
($u3nYECKUX BETMYUH U TOCTAHOBKY OMBITOB IO MPOBEPKE MPENIOKEHHBIX THIIOTES.

bonbiioe BHUMaHUE YAENAETCS PEIICHHIO PacuE€THBIX M KAaueCTBEHHBIX 3ajlad.
[Ipu sTOM 1711 pacd€THBIX 3aJlay MPUOPUTETOM SBIIAIOTCS 33Jaud C SIBHO 3aJaHHOM
(¢u3nuecKo  MOJENbI0, TMO3BOJSIIOIIME MPUMEHATh  HU3YYEHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOIO pas3fesia Kypca, TAK U MHTErpupys 3HaAHUS U3 Pa3HbIX
pa3zaeoB. [l KadecTBEHHBIX 3aJa4 MPUOPUTETOM SBIISIOTCS 3a/laHusl Ha OOBSCHEHUE
NPOTEKAHUsT (PU3NYECKUX SIBICHHI M MPOLECCOB B OKpYKAarOUIeH >KU3HU, TpeOyrolue
BbIOOpa PU3NYECKON MOAEIH ISl CUTYalluu MTPaKTUKO-OPUEHTHPOBAHHOI O XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu OPI'OC COO k MarepHalibHO-TEXHUYECKOMY
o0ecrneyeHunto yueOHoro mpoiiecca 6a30BbIi ypOBEHb Kypca (PU3UKH HA YPOBHE CPETHETO
o0uiero o0pa3oBaHusl JOKEH M3y4aTbCsd B YCIOBUAX MPEAMETHOrO KaOuHeTa (QU3HKU
WIA B YCIOBUSIX HHTETPUPOBAHHOIO KaOMHETa NPEAMETOB E€CTECTBEHHO-HAyYHOTO
nukia. B kabunere GU3NKK TODKHO OBITH HEOOXOIUMOE JTAOOpaTOpHOE 000PYIOBaHKE
JUTSL BBITIOJIHEHUS YKA3aHHBIX B IMporpaMme Mmo (U3MKE YUEHMUYECKUX MPAKTUYECKUX
paboT U AEMOHCTPAIMOHHOE 000PYI0BaHUE.

JleMmoHcTpamoHHoe 000pyAoBaHuEe (POPMHUPYETCS B COOTBETCTBUU C MPHUHIIUIIOM
MUHHUMAJIbHOM  JIOCTaTOYHOCTH M  OOEcleuMBaeT IMOCTAaHOBKY IEPEUYHUCIICHHBIX
B IporpamMme Mo (U3HKE KIIOYEBBIX JIEMOHCTpAlMi Ul MCCIEIOBAHUS HM3y4aeMbIX
SBJICHUW M MPOLIECCOB, IMIUPUYECKUX U (PYyHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHU .

JlabopaTopHoe  OOOpyaoBaHHE JJIi  YUYEHHYECKUX IMPAKTUYECKUX  padoT
dopmupyeTcst B BUi€ TEMaTHUECKUX KOMILJIEKTOB U O0ECIIEUYMBAETCS B PACUETE OJTHOTO
KOMILJIEKTa Ha JBYX oOOydvaromuxcs. TemaTudeckne KOMIUIEKThI JIa0OpaTOPHOIO
000pyI0BaHMsI JOKHBI OBITH TOCTPOEHBI HA KOMITJIEKCHOM HCIIOIb30BaHUH aHAJIOTO BBIX
U 1UGPOBBIX MPUOOPOB, a TaKkKe KOMIBIOTEPHBIX W3MEPHUTENbHBIX CHUCTEM B BUE
M (POBBIX JTA0OPATOPHIA.

OCHOBHBIMHM LIEJIIMU M3y4eHUs (PU3UKH B 00IIEM 00pa30BaHUU SIBIISIOTCS:

(dopMupoBaHUE MHTEpEca M CTPEMJICHHs] OOY4JaIOUMXCS K HAYYHOMY H3Yy4EHHUIO
PUPOJIBI, PAa3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;



®denepanbHas padouas mporpamma | @usuka. 10—-11 kmaccsl (6a30BbIi YPOBEHB)

pa3BUTHE TMPEACTABICHUH O HAYYHOM METOAE MO3HaHUS W (OPMUPOBAHHE
HCCJIEI0OBATEIHCKOIO OTHOIIIEHUS K OKPY>KAIOIIUM SIBIICHUSIM;

dopMUpOBaHUE HAYYHOTO MHPOBO33PEHUSI KaK pe3ylbTaTa HM3y4eHHUs OCHOB
CTPOCHHS MaTEepHH B (PyHIaMCHTAIbHBIX 3aKOHOB (DU3HKH;

dbopMHUpoBaHUE YMEHHUH OOBSICHATH SBJICHUS C UCIOJIb30BaHUEM (PU3NUECKUX
3HAaHWWA W HAYYIHBIX JI0KA3aTEIIbCTB;

dbopMupoBaHUE TIPEACTABICHUM O poiu (GU3UKKA JJs  Pa3BUTHUS  JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH.

JlocTiokeHrne HTUX 1eJiel  oOecredrBaeTCsl peIIeHuEM  CIEIYIONUX —3a/a4
B IIpoliecce U3y4eHHsl Kypca (PU3MKU Ha ypOBHE CpPEIHEro o0IIero 0opa3oBaHus:

npuoOpeTeHue CUCTeMbl 3HaHUKW 00 oOmuX (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPUSIX, BKIIOUas MEXaHUKY, MOJEKYIAPHYIO (GU3UKY, AJIEKTPOJUHAMUKY,
KBaHTOBYIO (PM3UKY U 3JIE€MEHTHI aCTPOPUUKHU;

dbopMUpoBaHUE YMEHUW NTPUMEHSATH TEOPETHUECKUE 3HAHUS MJisi OOBSICHEHUS
bu3nuecKkux SBICHUN B TIPUPOAEC U I TPUHATAS TPAKTHUYCCKUX PEIICHUN
B IIOBCEIHEBHOM JKU3HU;

OCBOEHHE CTMOCOOOB PEIICHUS PA3TUYHBIX 33/a4 C SBHO 33JlaHHON (DU3MUYECKOM
MOJIEJIbIO, 33/1a4, TOAPAa3yMEBAIOIINX CAMOCTOSITENBHOE CO3aHue (PU3NUECKON MOJIENH,
aJICKBAaTHOM yCIIOBUSIM 3a]1a4H;

NOHUMaHue (U3HUUECKUX OCHOB U MPUHIIUIIOB JEHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSIHUS HA OKPYKAIOIIYIO CPE.Y;

OBIIQJICHME METOJaMU  CaMOCTOSTEIFHOTO IJIAHUPOBAHUA W MPOBEACHUS
(bU3HYECKUX DKCIIEPUMEHTOB, aHAM3a W WHTEPIpPETAud WHOOPMAINH, ONPEICICHUS
JIOCTOBEPHOCTHU MOJTYYEHHOTO PE3yJIbTaTa;

CO3/laHUE YCJIIOBHHM Ui pa3BUTHS YMEHHUN TPOEKTHO-HCCIIEIOBATENHCKOM,
TBOPYECKOM JE€ATEIBHOCTH.

Ha wusydenne ¢usuku (0a30BbIi ypoBEHb) Ha YpPOBHE CpEOHEro OOIIero
oOpa3oBanusi orBomutcs 136 daco: B 10 kmacce — 68 yacoB (2 waca B HeIENi0),
B 11 knacce — 68 yacoB (2 yaca B HEEINIO).

[Ipennaraemslii B mporpaMme 1o (pu3uKe nepeyeHb Jad0paTopHbIX U MPAKTHUECKUX
paboT SABISETCS PEKOMEH/I0BAaHHBIM, YUUTEIb JeJIaeT BRIOOP MPOBEACHHUS TaOOPaTOPHBIX
paboT U OMBITOB C YYETOM UHAUBUAYATBHBIX OCOOCHHOCTEHW 00y4aroImMXCs.

JIrobast paGouasi mporpamMma JoJKHA TOJHOCTBIO BKIIIOYATh B ce0sl cColep KaHHe
JTAHHOW MPOTpaMMBI TI0 (pHU3HUKE.

B otnenbHbIX citydasx Kypc GU3uKu 0a30BOr0 YpOBHS MOKET M3y4daThes B 00bEMe 204
yaca 3a aBa roxa ooyuenus (3 u B Hegemo B 10 m 11 kmaccax). B atom ciyuae
YBEJIMUYMUBAETCS HE MeHee YeM 710 20 4 pe3epBHOE BpeMsl, KOTOPOE HCIOJIb3YETCS YUUTENIEM
JUIE M3y4EHHUsS] BOIIPOCOB, TECHO CBSI3aHHBIX C BBIOpaHHBIM mMpoduiieM OO0y4deHus, U
YBEIIMUMBACTCSl yueOHasi Harpys3ka, OTBOAMMAs HA M3y4eHHE MEXaHUKH, MOJICKYIISIPHON
GU3MKKM M AJICKTPOJWHAMHKH, 3a CUET pacHIMpeHds 4Yuciia JabopaTOpHBIX padoT
WCCIICIOBATEIILCKOTO XapaKTepa M YPOKOB PEIICHUS KAUSCTBEHHBIX U PACUETHBIX 3a]1a4.
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COJEPXXAHUE OBYUYEHUA

10 KJIACC
Paznes 1. ®u3uka u MeTOAbl HAYYHOI 0 TO3HAHUS

®usuka — Hayka o npupoxae. HayuHble MeTOAbI NMO3HAHUS OKPYKAIOLIETO MUpA.
Ponb skcriepuMeHTa U TEOpUU B MPOILIECCe MO3HAHUS MPUPOJIbI. DKCIIEPUMEHT B (PUBHKE.

MopenupoBanne (U3MYECKUX SBIEHWNW © TporeccoB. HayuyHble THIOTE3HI.
dusnyueckne 3aKOHBI W TEOpUU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
ITpyrHIUIT COOTBETCTBUS.

Ponb u mecto gu3uku B GOpMUPOBAHUM COBPEMEHHOW HAy4YHOW KapTHUHBI MHpA,
B MPAKTUYECKOU JIESITETbHOCTH JIFOAEH.
Llemoncmpayuu

AHasnorossie U HUPPOBLIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATYUKH.

Paznen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe ABUKeHHE. OTHOCUTEIbHOCTh MEXaHUYECKOT 0 IBMkEHUs. Cuctema
orcuéra. Tpaekropus.

[lepemelienne, CKOPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHUE
MaTepuaJbHON TOYKHM, HX TMPOEKIMM HA OCH CHUCTeMbl KoopauHat. CroxxeHue
IIEPEMELIEHUN U CI0KEHUE CKOPOCTEMN.

PaBHOMepHOE U paBHOYCKOPEHHOE MPSMOJIMHEHOEe JBWXKeHue. [ 'paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, TIYTH U MIEPEMEICHUs] MaTepHaTbHOMI
TOYKU OT BPEMEHH.

CBoOogHoe majeHue. Y CKOpeHHe CBOOOIHOT'O MaICHUS.

KpuBonuHeliHoe nBWKEHHE. [[BH)KEHME MaTEpUAIbHOM TOYKH IO OKPYKHOCTH
C MOCTOSIHHOM IO MOJTYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHENHAs CKOpOCTh. [lepuon
U yactota oOpaiienus. LleHTpocTpeMuTenbHoOe YCKOPEHUE.

TexHHYecKue YCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHE: CIUJOMETD, JIBUKEHUE
CHapsI0B, IIEMTHBIE U PEMEHHBIE TIEPEIAUH.

Jlemoncmpayuu

Mogenb CcHCTEMBI OTCYETA, WJUIIOCTpPAlUs KUHEMAaTUYECKHX XapaKTEPUCTUK
JIBU>KCHUSL.

[IpeoOpazoBaHue IBMKEHUM C UCIIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TaneHue Ten B BO3yXe U B pa3peKEHHOM IMPOCTPAHCTBE.

HabGmonenne paBuwxkeHUsT Teja, OpOIIEHHOTO TIOA YIVIOM K TOPU30HTY H
TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOIHOTO TMaICHHUS.

Hanpanienue ckopocTy npu IBUKEHUU 11O OKPY>KHOCTH.
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Yuenuueckuii osxcnepumenm, rabopamopnvle pabomul

N3ydyeHne HEPAaBHOMEPHOTO [IBUKEHHS C LEJIbI0 ONPEACICeHUs MTHOBEHHOU
CKOPOCTH.

HccnenoBanne  COOTHOLICHUS ~ MEXAY  MOYTSIMH, NOPOWJCHHBIMH  TEJIOM
3a [OCJIEI0BATEIbHBIE PABHBIE IPOMEKYTKH BPEMEHH IPU PABHOYCKOPEHHOM JIBUKECHUU
C HA4aJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydenune 1BUKEHUS LIApUKa B BA3KOU KU IKOCTH.

N3ydenue nBukeHUs Tena, OPOIICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[IpuHmmn otHocutensHOCTH ['anmnes. [lepseiii 3akoH Herorona. MHepunanbHbie
CUCTEMBI OTCUETA.

Macca tena. Cwima. Ilpunuun cynepnosunuu cuil. Btopoil 3akoH HbrooToHa
JUIsl MaTepuaabHOM Touku. Tpetuil 3akoH HproToHa 111 MaTepraibHbIX TOYEK.

3akoH BceMupHoro tsarorenus. Cuna tspkectu. IlepBas kocMuyeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buasl Tpenus (mokos, ckoibxeHus, kadeHus). Cuma Ttpenus. Cyxoe
Tperue. Cuia TpeHUs! CKOJbXEeHUs U cuiia TpeHus mokost. Koaddumment tpenus. Cuna
COIMPOTHUBIICHHS TTPU ABUKEHUHU TEJIA B )KUIKOCTH WJIH Ta3e.

[TocTynarensHOE U BpaliaTelbHOE IBUKEHUE a0COMOTHO TBEPAOTO TETa.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaieHus. [1nedo cuiel. YcioBus paBHOBeCHs
TBEPIOrO Tena.

TexHu4eckue ycTpoNCTBa U MPAKTUYECKOE MPUMEHEHUE: TTOAMIMUITHUKY, TBUKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHre nHepLuU.

CpaBHEHHME Macc B3aMMOICHCTBYIOIINX TEN.

Bropoi1 3akon HeroToHa.

N3mepenue cui.

CrnoxeHue cui.

3aBHCUMOCTH CHJIBI YIIPYTOCTH OT J1e(hOpMaLIUH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOIBEME U MAICHUH.

CpaBHEHME CUIT TPEHUS MTOKOSI, KAUEHUS U CKOJIb)KCHUS.

VY cnoBus paBHOBECU TBEPIOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii osxcnepumenm, rabopamopnvle pabonmol

N3ydenue aBuxeHus: Opycka 1o HaKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B TMPYXKUHE H
PE3UMHOBOM 00pa3Iie, OT Ux AchopMaIliu.

HccnenoBanue ycinoBuid paBHOBECHS TBEPAOrO TEJIa, UMEIOIIETO OCh BPALCHUS.
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Tema 3. 3aKkoHbl COXPAHEHUA 6 MEXAHUKE

Nmnynbc MaTepualibHOM TOUKM (T€Ja), CUCTEMbI MaTepHalIbHbIX ToYeK. VMmyibe
CWIBl M W3MEHEHHE HMIIYJbCa TeJld. 3aKOH COXpPAaHEHHUs HUMITylbca. PeakTnBHOE
JBHKCHUE.

Pa6ora cuiibl. MOIIHOCTD CUJIBI.

Kunernueckass »Heprus MarepuaibHOM TOuUku. Teopema 00 U3MEHEHHH
KUHETUYECKON SHEPTHHU.

[Torennmanbuas 3Heprus. [loTeHnmanbHas sHEprus ynpyro aedopMHUpPOBAHHON
npyxuHsbl. [loTeHManbHas sHEPrus Tejaa BOJIM3HU MOBEPXHOCTH 3EeMITH.

[ToTreHumanbHbIE U HEMOTEHIIMAIbHBIE CHITBL. CBSI3b PabOThl HEMOTEHIUAIBHBIX CHIT
C U3MEHEHUEM MEXAaHUYECKOU SHEPTUU CUCTEMBI TeJ. 3aKOH COXPAHEHUS MEXaHUYECKON
DHEPIUH.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckne ycTpOMCTBa M IPAKTUYECKOE IPUMEHEHHE: BOJOMET, KONED,
IIPY’KUHHBIM [TUCTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTuBHOE 1BHXKEHUE.

[lepexon mOTEHIMAIBHOM HEPTUU B KHHETUYECKYIO U 0OPaTHO.
Yuenuueckuu sxcnepumenm, rabopamopHuie pabomoi

N3yuenne abCOMIOTHO HEYNIPYroro yaapa ¢ IOMOIIbIO ABYX OJMHAKOBBIX HUTSHBIX
MAasITHUKOB.

HccnenoBanue cBsizu padOThI CHIIBI C U3MEHEHHEM MEXaHMYECKOW 3HEpPruu Tesa
Ha [IPUMEpPE PACTSIHKEHUS PE3UHOBOTO KI'yTa.

Paszgen 3. Mouieky/sipHasi pU3HKa ¥ TEPMOAMHAMMKA
Tema 1. Ocnogvt MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUUM M UX OIBITHOE
obocHoBanue. bpoyHoBckoe aBwxenue. duddysus. Xapakrep ABUKEHUS U
B3aMMO/JICHCTBUS YaCTHI] BenlecTBa. MOJe/n CTpOEHUS ra30B, )KUIKOCTEN U TBEPABIX TEI
1 00BsICHEHUE CBOMCTB BEIllECTBA HA OCHOBE 3TUX MoJiejieil. Macca u pa3Mepbl MOJIEKYJI.
KomnuecTtBo BemecTBa. [locTosanas ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa m €€ wusMmepenue. lllkama temmeparyp
Llenscus.

Mopens uaeanbHOoro raza. OCHOBHOE YpPaBHEHHE MOJIEKYISPHO-KHHETHYECKOU
TEOPHH UCABbHOrO ra3a. AOCOMIOTHAs TeMIepaTypa Kak Mepa CpeJHell KMHETUYECKOU
SHEPryuU TEIUIOBOrO NBMXKEHMS yactull ra3a. Illkana temneparyp KenbBuna. ['a3oBbie
3aKOHbl. YpaBHeHue MenneneeBa—Knanelipona. 3akon JlansToHa. WM3omporecchl
B UJICAJIbHOM Ta3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ 'paduueckoe npeacraBieHue
M30IPOLECCOB: U30TEPMA, U30X0Pa, h300apa.

TexHuueckue yCcTpoicTBa U MPaKTUUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.
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Jlemoncmpayuu

OnbIThI, JOKa3bIBAIONINE JUCKPETHOE CTPOEHUE BellecTBa, GoTorpaduu MOJEKYII
OpPraHUYECKUX COCTUHCHUM.

OnbIThl 10 TUPPY3UHN KUAKOCTEH U ra30B.

Mopenbs OpOyHOBCKOT'O IBUKEHUS.

Mogens onbita IITepHa.

OnbIThI, 1OKA3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3aUMOJEHCTBHS.

Mogenb, WILTIOCTPUPYIOLIAs IPUPOAY JABICHHS Ta3a HA CTEHKU COCY/a.

OnbIThI, MJUTFOCTPUPYIONIUE YPABHEHUE COCTOSHUSI U]1€aTIbHOIO T'a3a, U30MPOIECCHI.
Yuenuueckuiui saxcnepumenm, 1abopamopuvie pabomul

OmnpeneneHue Macchl BO31yXa B KJIACCHON KOMHATE Ha OCHOBE M3MEpeHU 00bEéMa
KOMHATBI, IaBJICHUS U TEMIIEPATyphl BO31yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEXIY TapaMeTPaMH COCTOSTHUS Pa3pekKeHHOr 0 rasa.

Tema 2. Ocnoevl mepmoounamuku

TepmonuHamuyeckass cucteMa. BHYTpeHHssE SHEprus TEPMOAUHAMUYECKOU
CHUCTeMbI M crmocoObl €€ m3MeHeHus. KommuecTBo TemnoTel u paborta. BHyTpeHH:ss
DHEPIHsl OJHOATOMHOIO HJEAIBHOrO ra3za. Buasl Temonepenayn: TEIIONPOBOIHOCTb,
KOHBEKLIMS, W3Jy4CHHE. Y JAelbHAsA TEIJIOEMKOCTh BellecTBa. KoNMM4ecTBO TEIIIOTHI
IIPH TEIUIONIEpEaaye.

[Tonsitue 06 aguadarnom npouecce. [lepBolil 3akoH TepMoauHaMuku. [Ipumenenne
NEpPBOro 3aKOHa TEPMOJAMHAMHUKH K H3ompoleccaMm. ['paduyeckas uHTEprpeTanus
paboThI Taza.

BTtopoii 3akoH TepmonuHamuku. HeoOpaTUMOCTh MpOIIeCCOB B TPUPOJIE.

TemoBbie MamuHbl. [IpuHIMNIBL MEeHdCTBUS TEMIOBBIX MariuH. [IpeoOpa3oBanus
SHEPruM B TEIUIOBBIX MalnHax. KoadduumeHT none3Horo AecTBUs TEIIOBON MAILIMHBIL.
[Muxn Kapao u ero ko3¢p@uIUEHT MOAE3HOTO AEHCTBHS. DKOJOTHYECKHE MpOOIeMbI
TEIIOOHEPTETHUKHU.

TexHr4ecKne yCTpOMCTBA U IIPAKTUYECKOE IPUMEHEHUE: JBUTATEIb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOJAWIIBHUK, KOHAUIMOHED.

Jlemoncmpayuu

V3meHneHnne BHYTpEHHEH >HEpruu Tejia MpH COBEPIICHUH pabOThI: BBUIET MPOOKH
U3 OYTBUIKM MO IEHCTBUEM CXKAaTOrO BO3/yXa, HarpeBaHue 3(upa B JaTyHHOU TpyOKe
nyTéM TpeHus (BUACOAEMOHCTpALs).

M3meHeHne BHYTpEeHHEN SHEPruM (TEMIIEpaTypbl) Tela MpH TEIIonepeaaye.

OnbIT M0 aAabaTHOMY PACHIUPEHUIO BO3yXa (OMBIT C BO3AYIITHBIM OTHUBOM).

Monenu napoBoil TypOMHBI, ABUraTeNs BHYTPEHHEIO CrOpaHUsi, PEaKTHUBHOIO
JIBUTATEJIS.

Yuenuueckuu sxcnepumenm, 1abopamopusie pabomul

N3mepenue ynenbHOU TEIIOEMKOCTH.

10
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Tema 3. Acpecamnwie cocmoanus eeuyecmea. Dazoevie nepexoovl

[TlapooOpa3oBanue u KoHjeHcainusa. Vcrmapenue u kumneHue. AOCOMIOTHas U
OTHOCUTENIbHASI BIIAXHOCTh BO3AyxXa. HacelieHHbli map. VYjaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYpPhl KUTICHUS OT JIaBJICHHUS.

Tépnoe teno. Kpucramimueckue u amopdHbie Teina. AHU3OTPONHS CBOWCTB
kpuctauioB. JKunkme kpucramuibsl. CoBpemMeHHble Martepuanbl. llmaBinenue w
KpUCTaJTU3anus. Y AelbHas Teriora rmiaasieHus. Cyomumanus.

YpaBHEHHE TEIIOBOro OaaHca.

TexHrueckre ycTponucTBa U MPAKTUYECKOE TPUMEHEHHE: TUTPOMETP U TICUXPOMETP,
KAJIOPUMETP, TEXHOJOIMU IIOJYYEHHUSI COBPEMEHHBIX MAaTEpUaloB, B TOM YHUCIE
HaHOMAaTEpUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIEHHBIX MAPOB.

Kunenne npyu noHM>KEHHOM TaBJICHUU.

CrocoObI m3MepeHust BIaXKHOCTH.

HabGnronenne HarpeBaHus U IJIABICHUS KPUCTALITNICCKOTO BEIECTBA.

JleMoHCcTpanus KpUCTaJIOB.

Yuenuueckuii osxcnepumenm, rabopamopnsle pabomol

N3mepenne 0OTHOCUTENBHOM BIAXKHOCTH BO31YyXa.

Paznen 4. daekrponuHaMuka
Tema 1. dnekmpocmamuxa

DIneKTpu3alus Tel. DJIEeKTpUUeCKUi 3apsia. JIBa BHUIIa AIEKTPUUECKUX 3apsioB.
[IpoBOAHUKH, NUAJIEKTPUKHA U MOJYNPOBOJHUKHU. 3aKOH COXPAaHEHUS SJIEKTPUUYECKOrO
3apsiaa.

Bzaumoperictue 3apsgoB. 3akoH Kynona. TodeyHbId SIEKTPUYECKUN 3aps.
Dnektpruueckoe nosie. Hanpssk€HHOCT 3NeKTpruyYecKoro noJjst. [IpuHiun cyneprno3uinum
ANEKTPUUYECKUX MOJNeH. JINHUM HaNpsy)KEHHOCTH 3JIEKTPUYECKOTO TMOJS.

PabGora cun snextpocratmdeckoro mois. [lorennuman. PazHocTs moTeHIMANoB.
[IpoBOOHMKH W JOUANEKTPUKHA B DJIEKTPOCTATHUYECKOM TMoJie. [[udnekTpuueckas
MIPOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcatop. ONEeKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsHKEHHOT0 KOHJIEHCATOopa.

TexHuueckue yCTpOWCTBA M IIPAKTUYECKOE IPUMEHEHHE:  BJIEKTPOCKOIL,
AIEKTPOMETP,  DJIEKTPOCTATUYECKas  3allliTa,  3a3€MJICHHE  AJIEKTPONpPHOOPOB,
KOHJICHCATOP, KOIUPOBAJIbHBIN amnIapar, CTPYHHbIA IPUHTED.

Jlemoncmpayuu

VY CTpoCTBO M MPUHLINI IEVCTBUSA IJIEKTPOMETPA.

BzanmopericTBrue HaA3NEKTPU30BAHHBIX TE.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX TElL.

[IpoBOJTHUKM B JIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOCTaTHYECKas 3alUTa.

11
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JIMPIEKTPUKH B DJIEKTPOCTATUIECKOM TIOJIE.

3aBUCHUMOCTh 3JEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOIIA[H IUIACTHH,
PACCTOSTHUSI MEXYy HUMU U AUAJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCATopa.
Yyenuueckuii sxcnepumenm, 1abopamophule pabonul

N3mepenue 31eKTpOoEMKOCTH KOHAEHCATOPa.

Tema 2. Ilocmoannwiii 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DNEeKTPUYECKUI TOK. Y CIIOBUS CYLIECTBOBAHUS JIEKTPUUECKOr0 TOKA. MICTOUHMKH
Toka. Cuna Toka. ITocTOAHHBIN TOK.

Hanpsbxenne. 3akon OMa 1i1s yuacTka LEIH.

DONEeKTPUYECKOE  CONPOTHBJIIEHHE.  YEIbHOE  CONPOTUBIICHHE  BELIECTBA.
IlocnenoBarenbHOE, MapaJJIEILHOE, CMEIIAHHOE COEAUHEHNE IPOBOJHUKOB.

Pa6ota snextpuueckoro Toka. 3akon J[xoyns—JIena. MomHOCTb 3IEKTPUIECKOTO
TOKaA.

DIIEKTPOABUKYIIAs CUJIA U BHYTPEHHEE CONMPOTUBIICHHE MCTOYHHKA TOKA. 3aKOH
OMa f171s1 TOTHOM (3aMKHYTOM ) AJIeKTpuyeckoi 1enu. KopoTtkoe 3aMbikaHue.

DJIEKTPOHHAS. MPOBOJAUMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTH COMPOTHUBIICHUS
METAJUIOB OT TeMneparypbl. CBEpXIIPOBOAUMOCTD.

DIIEKTpUUECKUN TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBogurku. CoOCTBEHHAsI U TPUMECHAs TPOBOIMMOCTH MOTYITPOBOIHUKOB.
CaoiicTBa p—n-niepexoaa. [lonynpoBoIHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKNN TOK B PACTBOPAX U PaACIIIaBAX AJIEKTPOIUTOB. DIEKTPOIATHIECKAS
JTUCCOLMAIIUS. DJICKTPOJIH3.

DIIEKTpUUECKU TOK B razax. CamMoCTOSITENbHBIN U HECAMOCTOSITEILHBINA Pa3psil.
Monnus. [1nazma.

TexHn4ecKkrne yCTpOMCTBA M MPAKTUUYECKOE TPUMEHEHHE: aMIIEPMETP, BOIBTMETP,
peocTar, UCTOYHHUKHU TOKa, dJIEKTPOHATPEBATEIbHBIC MPUOOPHI, dIEKTPOOCBETUTEIHHBIC
npuOOphl, TEPMOMETP CONPOTHUBIICHHS, BaKyyMHBIM JAWOJ, TEPMHUCTOPHI H
(bOTOPE3UCTOPHI, TOTYIPOBOTHUKOBBIA U0/, TabBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIIPSKEHHUS.

3aBUCUMOCTh CONPOTUBIICHUS [IUIMHAPUUECKUX MPOBOAHUKOB OT JJIMHBI, IUTOIIAIH
ITONIEPEYHOr0 CEUECHUS U MATEpUAIa.

CmenanHoe COeIMHEHUE MTPOBOIHUKOB.

[Ipamoe  wm3MepeHHe  BIEKTpOABMXKYWEH cuwibl. KopoTkoe — 3ambIkaHue
raJlbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHUBIICHHUSI.

3aBHCUMOCTh COIPOTHUBIICHUSI METAJNIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE IAEKTPOJIUTOB.

HckpoBoni pa3psia v MPpOBOAUMOCTD BO3/1yXa.

OIHOCTOPOHHSISI TPOBOJIUMOCTD THO/IA.

12



®denepanbHas padouas mporpamma | @usuka. 10—-11 kmaccsl (6a30BbIi YPOBEHB)

Vuenuuecxuii sxcnepumenm, nabopamoptule pabomeol

N3ydyeHne cMenanHoro COeIMHEHMS PE3UCTOPOB.

HN3mepenne »ICKTPOABUKYIINEH CHJIBI HCTOYHHKA TOKAa M €ro BHYTPEHHETO
COIPOTHUBIICHHUS.

Hab6monenne amekTpoiusa.

MexnpeameTHbie CBS3H

Nzydenue kypca ¢pusnuku 6a30Boro ypoBHs B 10 kjacce oCymecTBIsIeTcsi ¢ yuéTom
COJIEPKATENbHBIX MEKIPEIMETHBIX CBSA3EH ¢ KypcaMl MaTeMaTUKH, OUOJIOTHH, XHMUH,
reorpaduy U TEXHOJIOTHHU.

Mesicnpeomemnvle nousmus, CBS3aHHBIE C W3YYCHHEM METOJOB HAaYYHOTO
MO3HAHUS: SIBJICHHUE, HAYYHBIM (haKT, TUTIOTE3a, u3nUecKas BeIUINHA, 3aKOH, TEOpHs,
Ha0JII0/IEHHE, SKCIIEPUMEHT, MOJICIMPOBaHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHUe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIus, Mapadoa,
runepOosia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIIMU: CUHYC, KOCUHYC,
TaHI€HC, KOTAaHI'€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl U HX
MIPOEKIUH HA OCU KOOPAUHAT, CIOXKEHHE BEKTOPOB.

buonoeus: mMexaHwdyeckoe [BIXKEHHME B >KMBOM mpupozae, nuddysus, ocMoc,
TEMJI000MEH >KMBBIX OPraHu3MoB (BUIBI TEIUIONEPENadu, TEIUIOBOE pPaBHOBECHUE),
AIIEKTPUYECKUE SBJIICHUS B )KUBOU IPUPO/IE.

Xumus: DUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIPHAsI Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUAKOCTEW W Tra3oB,
AJIEKTPUYECKUE CBOMCTBA METAJIJIOB, AJIEKTPOJUTHYECKAS JUCCOLUALINS, TaTbBAHUKA.

T'eoepaghus: BIaxxHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE JBUKCHUN C HCIOJIb30BAHUEM MEXaHH3MOB, Y4ET
TPEHHUS B TEXHUKE, MOJIIMWITHUKU, HWCIOJb30BAHUE 3aKOHA COXPAaHEHHUS HMITYJIbCa
B TeXHUKe (pakeTa, BOAOMET W APYTHE), IBUTATE]Ib BHYTPEHHErO CrOpaHus, MapoBas
TypOuHa, OBITOBOM XOJIOJUIbHUK, KOHIUIIMOHED, TEXHOJIOTMH MOTYyYEHUSI COBPEMEHHBIX
MaTepuasgoB, B TOM YHUCJIE HAHOMATEPUAIOB, © HAHOTEXHOJIOIMH, AJIEKTPOCTATUYECKAS
3all[UTa,  3a3€MJIGHUE  JJIEKTPONPUOOPOB,  KCEPOKC,  CTPYHHBIM  TMPUHTED,
AJIEKTPOHArpeBaTelbHbIe TPUOOPHI, JIEKTPOOCBETUTENBHBIC MPUOOPHI, raTbBAHUKA.

11 KJIACC
Pa3znen 4. DinekTpogiuHAMHUKA
Tema 3. Maznummnoe noje. IneKmpomazHUMHAA UHOYKYUA

IlocTossHHBIE MarHuThl. B3aumonelcTBHE NOCTOSHHBIX MarHUTOB. MarHuTHOE
nosie. BekTop MarHWTHOM WHAYKIUU. lIpUHIMI Cyneprno3uuyMy MarHUTHBIX ITOJIEH.
JInHnn MarHuTHOM MHAYKIMU. KapTuHa JIMHUI MarHUTHOW MHAYKIIUY MOJISI IOCTOSIHHBIX
MarHuTOB.

MarnuTtHOe 1nojie MPOBOJHMKA ¢ TOKOM. KapTuHa JMHUN MHAYKIIMH MarHUTHOTO
NOJIsL JJIMHHOTO IIPSIMOTO MTPOBOJIHUKA U 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJIHUKA, KATYIIKH
¢ TokoM. OnbIT Opcreaa. BzanmoaencTBue NpoBOJHUKOB C TOKOM.

13



®denepanbHas padouas mporpamma | @usuka. 10—-11 kmaccsl (6a30BbIi YPOBEHB)

Cuna Amrniepa, €€ MOIYJIb U HallpaBIICHHE.

Cuna JlopeHua, €€ Monynb W HampaBlieHUE. JI[BU)KEHHE 3apsyKEHHOW YaCTHIIBI
B OJJHOPOJHOM MarHuTHOM Mose. Pabora cuibl JlopeHna.

SBneHne 3MeKTpOMAarHUTHOW MHAYKIMU. [IOTOK BEKTOpa MarHMTHOM WHIYKLIHH.
DJNEKTPOABWIKYIIAS CUJIa UHAYKIUH. 3aKOH 3JICKTpOMarHuTHoOW uuaykuuu dapanes.

BuxpeBoe  anekTpuueckoe — moJsie.  ONEKTPOABIKYILAS  CHJIA  WMHIYKIUU
B IIPOBOJIHUKE, ABMKYLIEMCS ITOCTYIATEIBHO B OAHOPOJIHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTtuBHOCTB.  SIBIIEHME  CaMOMHIYKLIHH. DNEeKTpoABMXKYILIas  CHIIA
CaMOUHAYKIIHH.

DHepruss MarHUTHOT'O TOJIS KaTYIIKHA C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHnueckrne yCTpOMCTBA U MPAKTUYECKOE NMPUMEHEHUE: MOCTOSIHHBIE MAarHUTHI,
AIEKTPOMArHUThl,  JJIEKTPOJABUIaTENlb,  YCKOPUTEIM  DBJIEMEHTAPHBIX  YaCTHII,
VHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE JIEKTPOHHOIO MyYKa MAarHUTHBIM TTOJIEM.

JInHMY UHAYKIIMA MAarHUTHOTO TOJIS.

B3aumoperictBue 1ByX POBOJHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cunbl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBiIeHUE PAEKTPOMArHUTHOW UHIYKIIUH.

[Ipasuiio Jlenua.

3aBUCUMOCTh JJIEKTPOABMXKYIIIEH CHJIBI HMHAYKIUM OT CKOPOCTH HW3MEHEHUS
MAarHUTHOIO MOTOKA.

SIBrieHME CaMOMHIYKIIUU.

Yuenuueckuui sxcnepumenm, iabopamopuvie pabomul

N3ydeHnrne MarHuTHOrO MoJisi KaTYIIKHA C TOKOM.

NccnenoBanue NeCTBUS MOCTOSHHOTO MAarHWTa HA paMKY C TOKOM.

HccnenoBanue sIBIEHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pasznen 5. KoneOGanust 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMaZHUMHbLE KONEDAHUA

KonebarenpHasa cuctema. CBOOOAHBIE MEXaHUUECKHE KoJeOaHus. ['apmoHnueckue
konebanus. Ilepuon, yactora, ammuryaa u (asza xkonebanuil. [IpyXMHHBIA MasTHUK.
MaremaTudyeckuii MasTHUK. YpaBHEHHE TapMOHWYECKUX KkojeOanuil. [IpeBpaiienue
SHEPrUM NMPU TAPMOHUYECKUX KOJIeOaHUX.

KonebarenbHblit KOHTYp. CBOOOAHBIC DIEKTPOMAarHUTHBIE KOJICOAHUS B UJ1€aTbHOM
K0J1e0aTeTbHOM KOHTYpe. AHAIOrus MEXIy MEXaHUYECKUMHU U 3JIEKTPOMarHUTHBIMHU
koneOanusmu. @Dopmyna TomcoHa. 3aKOH COXpaHEHUSI HHEPrUU B HUJCATHHOM
KoJieOaTeIbHOM KOHTYDE.
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[IpencraBineHne o 3aryxalluxX KojeOaHUsAX. BBIHYyXIEHHbIE MEXaHUYECKUE
KosjeOanus1. Pezonanc. BeiHYXIeHHbBIE AJIEKTPOMarHUTHhIE KOJIeOaHusl.

[lepemennslii TOK. CHHYCOUIAIBHBIN NEPEMEHHBIN TOK. MOIIIHOCTE NTEPEMEHHOTO
TOKa. AMIIUTYJHOE U JEHCTBYIOIEE 3HAYECHUE CUIIBI TOKA U HAIIPSDKCHMUS.

Tpancdopmarop. IlpousBojacTBo, mnepegaya W MNOTPEOJICHUE AIEKTPUUECKOU
DHEPIUU. OKOJIOTMYECKHE PHUCKU MPHU TPOU3BOJACTBE JIIEKTpodHepruu. KynbTypa
VICIIOJIb30BAHMS JIEKTPOIHEPTUU B TOBCEAHEBHOM KU3HU.

TexHuyeckrue yCTpoWCTBA U MPAKTUUYECKOE NPUMEHEHUE: DJIEKTPUUYECKUN 3BOHOK,
rEHEPATOP NMEPEMEHHOI0 TOKA, JIMHUU AJIEKTPONEPEay.
Jlemoncmpayuu

Hccnenoanue mapaMeTpoB  KoJjieOaTeNbHOW CUCTEMbl (NPYKUHHBIA WU
MaTEeMaTHYECKUNA MasTHUK).

HabGnronenne 3aTyxaromux Kojae0aHuu.

HccnenoBanue CBOMCTB BBIHYXKICHHBIX KOJICOAHUH.

HaOmronenue pezonanca.

CB0OOAHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMS.

OcmwiorpaMMbl — (3aBUCUMOCTH  CHJIBI TOKAa M HAIPsDKEHHMST OT BPEMEHH)
JUIS 3JEKTPOMArHUTHBIX KOJIEOaHUM.

Pezonanc nmpum  mocnenoBaTENbHOM — COCAMHEHMHM — PE3UCTOPA,  KATYLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenp TMHUY 3JIEKTPONepeaauH.
Yuenuueckuu sxcnepumenm, rabopamopuvie pabomul

HccnenoBanue 3aBUCUMOCTH NIEPHUO/Ia MAJIBIX KOJIeOaHUI Ipy3a HA HUTH OT JJIMHBI
HUTHU U Macchl rpy3a.

HccnenoBanne mepeMEHHOrO0 TOKAa B LENM W3 IOCIEAOBATENBHO COEAUHEHHBIX
KOHJIEHCATOPa, KaTYILIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMAZHUMHbLE 60JIHbL

MexaHnnueckue BOJHBIL, yciaoBus — pacnpoctpaHeHus. [lepuon. Ckopoctb
pacrpocTpaHeHus U JUIMHA BOJIHBL. [lonepeunsie u npoaoasHble BoIHbL. MHTEpdepeHus
U TUQpaKLnisg MEXaHHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3ByKa. Beicora ToHa. TeMOp 3ByKa.

OJIEKTPOMArHUTHHIE BOJIHBL. Y CIOBHUS H3JIY4CHHsI DJIEKTPOMATHUTHBIX BOJIH.
B3aumHuas opuentanusa BekTopoB E, B, v B smexkrpomarnuTHOi BosiHe. CBoiicTBa
ANEKTPOMArHUTHBIX BOJIH: OTpPaXEHWE, MPEJIOMIICHHE, MOosIpu3anus, Iudpakuus,
uHTepdeperHursa. CKopocTh 3IEKTPOMArHUTHBIX BOJIH.

[llkana SNEKTPOMAarHUTHBIX BOJH. [IpuMeHeHHEe HIEKTPOMArHUTHBIX BOJH
B TEXHUKE U OBITY.

[IpuHIMITBI pagUOCBSI3U U TENEBUACHU. Pagronokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOIIEH CPEBI.

TexHuueckne yCTpOWCTBA U INPAKTUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTBI, YJbTPAa3BYKOBas JHArHOCTMKAa B TEXHUKE MW MEIULMHE, pajap,
paauonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neys.

15



®denepanbHas padouas mporpamma | @usuka. 10—-11 kmaccsl (6a30BbIi YPOBEHB)

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTpaHEHHUE MONEPEUHBIX U MPOJOJIBHBIX BOJIH.

KoneOmromeecs Te1o Kak HCTOYHUK 3BYKa.

HaGnronenne oTpakeHus ¥ MPEIOMIIEHUS MEXaHUYECKUX BOJIH.

Hab6mronenune nnrepdepenunu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOH PE30HAHC.

HaGmronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOW U YaCTOTOM
KOJIeOaHUH.

HccnenoBaHnne CBOWMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPaXEHHUE, IPEIOMIIEHUE,
noJisipu3anus, nudpakis, nHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonMHENHOE pacIpOCTPaHEHUE CBETA B OTHOPOAHOM
cpene. JIyd cBera. ToueuHbIli ICTOYHUK CBETA.

OTtpaxeHne cBeTa. 3aKOHbI OTpaxeHHs cBera. [locTpoeHne u300paKeHHI
B IJTIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEJIOMJICHUS CBeTa. AOCOJIOTHBIM MOKa3aTelb
npenomiieHus. llomHoe BHyTpeHHee oTpaxeHue. lIpenenbHblid  yrom MOJTHOTO
BHYTPEHHETO OTPAXKECHHUS.

Hucnepcus ceera. CnoxHblii cocTaB Oenoro cBera. LlBer.

Cobuparomne u paccenBarouiue JuH3bl. ToHkas nuH3a. DoKycHOE paccTosiHuEe U
ONTHYECKass cuia TOHKOM JuH3bl. llocTpoenne wu300pakeHU B COOMPAOIIMX U
paccenBarOUX JuH3ax. Popmyna TOHKOU JIMH3bL. Y BEIUYEHHE, TABAEMOE JIMH30M.

[Ipenenbr MPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBas ontuka. UnTtepdepennms cBeta. KorepeHTHbIE MCTOYHUKH. Y CJIOBHS
HAOJIIOICHUST MAaKCUMYMOB U MHHHUMYMOB B WHTEP(EPEHIIMOHHON KapTHHE OT JBYX
cUH(pa3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus csera. AudpakuuonHas pemérka. Y clIoBHE HaOMIOIEHUS TJIABHBIX
MaKCUMYMOB TIPH MaJICHUH MOHOXPOMATHUYECKOT0 CBETa Ha TUPPAKIIUOHHYIO PEHIETKY.

[Tonsipu3zanms ceera.

TexHuyeckue ycTpoiicTBa U MPaKTHUECKOE MPUMEHEHHE: OUKH, JIyna, (hoToanmapar,
MPOEKIIMOHHBIN arapar, MUKPOCKOI, TEJIECKOI, BOJIOKOHHAsI ONTHKA, NU(PpaKIInOHHAS
peLIETKA, TTOISAPOUI.

Jlemoncmpayuu

[IpsMonuMHEWHOE pPacHpOCTpPAHEHUE, OTPAXKEHWE W IPEJIOMIICHHE  CBETA.
OnTuueckue npuOOpHI.

[TonHoe BHyTpeHHEE OoTpakeHrue. Moienb CBETOBOIA.

HccnenoBanue cBoWCTB U300pakKeHU B JIMH3AX.

Mopenu MUKpPOCKOIIa, TeJIeCKOona.

Ha6monenne natepdepeHinm crera.

Hab6monenue nudpakuuu crera.

Hab6mronenune nucnepcuu ceera.
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[Tonyuenue criekTpa ¢ MOMOIIBIO MPU3MBI.
[Tonmydenue criekTpa ¢ MOMOIIbIO AUPPAKIUOHHONW PEIIETKH.
Hab6mtonenue nomnsipusaiuu cBera.

Vuenuuecxuii sxcnepumenm, rabopamopmule pabomuol
N3mepenue mokazarens MpeoMIICHHS CTEKIA.
UccnenoBanue cBOMCTB M300paXKEHUM B JIMH3AX.
Hab6mronenne nucnepcuu cBera.

Paznen 6. OcHOBBI CrIeNMAJILHOM TEOPUU OTHOCUTEIbHOCTH

['paHnubl TPUMEHUMOCTH KJIACCUYECKOM MeXaHWKHW. llocTynaTel crneuraibHOU
TEOPUU OTHOCHUTEIHLHOCTH: WHBAPUAHTHOCTH MOIYJSI CKOPOCTH CBETa B BaKyyME,
MPUHIIUAN OTHOCUTEILHOCTU DIHINTEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHHE BpPEMEHHU U COKpAILICHUE
JIUTAHBI.

DHEprus U UMNYJbC PEISITUBUCTCKON YaCTUIIBI.

CBs3b MacChl C SHEPTUEH U UMITYJIbCOM PEJISITUBUCTCKON YaCTULIBI. DHEPTHUs ITOKOSI.

Paznen 7. KBanTtoBasi pusuka
Tema 1. Inemenmol KBAHMOBOU ONMUKU

®otonsl. Popmyna [lnanka cBsA3M 3HEpruM (POTOHA C €ro YacTOTOM. DHEprus u
UMITYJIbC (DOTOHA.

OtkpeiTie u wuccnenoBanue Gorodddexra. Onbitet A.I'. CroneroBa. 3aKOHBI
dbororddekra. YpaBHeHnue OuHmTelHa i ¢Gorodddekra. «KpacHas rpaHuUIia»
dbotorddekra.

JlaBnenue ceeta. OnbiTel [1.H. Jlebenera.

XHUMHUYECKOE JICUCTBUE CBETA.

Texnuueckue yCTpOWCTBA ©  TMPAKTHYECKOE TMPUMEHEHHE: (HOTOIJIEMEHT,
dboTOIaTUNK, COTHEUHAs OaTrapest, CBETOIHO/I.

Jlemoncmpayuu

®otoad(heKT Ha YCTAaHOBKE C IIMHKOBOMW TJIACTHHOM.

HccnenoBanue 3ak0oHOB BHENTHETO (oTodPdeKTa.

Cseronuo.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mogenr aroma Tomcona. OmnbiTel Pesepdopna mno paccessHUIO 0-YaCTHII.
[Inanerapuas monens aroma. [loctynarel bopa. U3nydenue u nornomienre GOTOHOB MpU
IIEPEXO/IE aTOMA C OAHOTO YPOBHS DHEPIUM Ha Apyrou. Buael criekTpos. CrieKTp ypOBHEN
DHEPIUM aToMa BOAOPOAA.

BonnoBeie cBoiictBa 4actuil. Bomnbl e bpois. KopnyckyisspHO-BOJIHOBOM
TyaJIA3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JTyYEHHUE.

TexHuueckrne yCTpOMCTBA U IMPAKTUUECKOE NMPUMEHEHUE: CHEKTPAIbHBIN aHAIN3
(cekTpocKoIl), Ja3ep, KBAHTOBBIM KOMITBIOTED.
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Jlemoncmpayuu
Mogens onbita Pezepdopna.
Onpenenenue JJIMHBI BOJIHBI Ja3epa.
Habmronenue nmHelyaThIX CIEKTPOB U3TYyYCHUS.
Jlazep.

Yuenuueckuii osxcnepumenm, rabopamopnsle pabomol
Habmronenue nmHelyaToro CrexkTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI,  JTOKA3BIBAIOIIUE CIOXKHOCTb CTpoeHus sapa. OTKpbITHE
paanoaktuBHOCTH. OnbiThl Pesepdopna mo ompeneneHuto coctaBa paarloaKTHBHOIO
usnydenus. CBoicTBa anbda-, 6eTa-, raMmma-u3nydeHus. Bivsane paanoakTHBHOCTH Ha
YKUBBIE OPTaHU3MBI.

OtkpeiTe TpoTOHA U HeWTpoHa. Hykmonnas wmopenp sngpa ['elizenOepra—
WBanenko. 3apsa sapa. MaccoBoe uncio siapa. M30Tomnsbi.

Anbda-pacnan. DIeKTpOHHBIM U MO3UTPOHHBIA OeTa-pacman. ['amma-uznydenue.
3aKOH paAMOAKTUBHOIO pacnaja.

DHeprus CBs3M HYKJIOHOB B sifipe. SAnepubie cuibl. Jledekt maccol siapa.

S nepuble peakiuu. /lenenue u cuHTe3 €.

SAnepusbiii peaktop. TepmosinepHsiii cunTe3. [IpobieMbl U TEPCIIEKTUBBI SIECPHON
DHEPIreTUKH. DKOJOTUUECKUE ACIIEKTHI SIACPHOM SHEPIETUKH.

DnieMeHTapHble YacTullbl. OTKPBITHE MO3UTPOHA.

Mertonpl HAOJIIOICHUS ¥ PETUCTPAIIAN SJIEMEHTAPHBIX YACTHII.

dyHaaMeHTalbHbIe B3auMOAECTBUS. EAMHCTBO (pr3nyeckoil KapTUHBI MUPA.

TexHuueckne yCTpOMCTBA M IPAKTUUECKOE NPUMEHEHHE: JTO3UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.
Jlemoncmpayuu

CU€TurK MOHU3BUPYIOLIHUX YACTHII.
Yuenuueckuui sxcnepumenm, iabopamopuvie pabomul

HccnenoBanue TpekoB 4acTuIl (110 TOTOBBIM (HOTOTpadusim).

Pa3znen 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3UKH

Otamnbl pa3BUTHA acTpoHOMHUH. [IpHKIagHOE W MHPOBO33PEHUYECKOE 3HAUYCHHE
ACTPOHOMMH.

Bun 3Bé€3nHoro Heba. Co3Bes3nus, ssipkue 3BE3/1bl, IUIAHETHI, UX BUAUMOE JBH)KEHUE.

ConneuHas cucreMa.

Connue. Conneunast akTUBHOCTh. Mcrounnk sHeprum CosHua u 3BE€34. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKH. /[narpaMma «CIEeKTpaJIbHbII KJIacC — CBETUMOCTBY. 3BE3/IbI
IJIABHOW MOCIIEI0BATENBHOCTU. 3ABUCUMOCTD «Macca — CBETUMOCTB» ISl 3BE3] TJIABHOU
IIOCJIEIOBATENBHOCTH. BHYyTpeHHee cTtpoeHne 3BE34. COBpPEMEHHBIE MPEACTABIICHUS
O MIPOUCXOXKJICHNUH U 3BOroMU ConHIA U 3BE311. DTalbl )KU3HU 3BE3].

Mueunsiii [TyTe — Hamia ['anaktuka. [lonoxxenue u nuxenne ConHua B ['anakTuke.
Tunsl ranaktuk. PaguoranakTuky U KkBa3zapbl. UEpHbBIE IBIPHI B AApax rajJaKTUK.
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Bcenennas. Pacmupenune Bceenennoit. 3akon Xa0O0ma. Pa3beranue rajakTuk.
Teopus bosbiioro B3peiBa. PemkToBO€E U3nydeHuUE.

Macmrabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobiieMbl aCTPOHOMUMU.
Yuenuuecxue nabarooenust

HaGmronennsi HEBOOPYKEHHBIM TJIA30M C  MCIOJIb30BAHUEM KOMIIBIOTEPHBIX
MIPUIIOKEHUM JIs OTIpeIeNICHUs TIOJIOKEHUsI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO JIaTYy:
OCHOBHBIE c03Be3/11s1 CEeBEpHOro MONYIIAPUS U SIPKUE 3BE3IBI.

HaOmonenus B Teneckon Jlynsl, mnaner, Mneunoro IlyTu.

O6o0maiee NOBTOpPEHNE

Ponb ¢pu3nku u acCTpOHOMUU B YKOHOMUYECKOM, TEXHOJIOIMUECKOM, COLIMATIbHON U
ITUYECKON cdepax NesATeNbHOCTH YeJIOBeKa, pojb M MECTO (U3UKH M aCTPOHOMHUU
B COBPEMEHHOI HAay4yHOW KapTHHE MHpA, POJib (PU3NYECKOW Teopuu B (HOPMUPOBAHUU
NpPEACTaBICHUNA O (U3NYECKOW KapTHMHE MHUPA, MECTO (DHU3MUECKON KapTUHBI MUPA
B OOIIIeM psiy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHUI O IPUPOJIE.

MexnpeaMeTHbie CBSI3H

Nzyuenne kypca pusuku 6a30Boro ypoBHs B 11 kinacce ocymecTBISIETCS ¢ y4ETOM
coJiepKaTeIbHBIX MEXKIIPEIMETHBIX CBA3EH C KypcaMu MaTEMaTUKU, OMOJIOTHH, XUMHUH,
reorpauu ¥ TEXHOJOTUH.

Meowcnpeomemnvie noHsimus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAyYHOIO
MO3HAHUS: SIBJICHHE, HAYYHBIA (DaKT, TMmore3a, pu3ndeckas BEIMYUHA, 3aKOH, TEOPHS,
HaAOJII0/ICHHE, DKCIIEPUMEHT, MOJISIIUPOBAHUE, MOJIEh, U3MEpPEHUE.

Mamemamuxa: pemieHue CUCTEMbl YPAaBHEHHM, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIAECTBO,
BEKTOPbl M HMX MPOEKIMH HA OCU KOOpPJWHAT, CJIOKEHUE BEKTOPOB, MPOU3BOJIHBIC
AJIEMEHTAPHBIX (DYHKIMH, TPU3HAKU MOJ00US TPEYroJIbHUKOB, OMPEEICHUE TUIONIAIN
MJI0CKUX GUryp u oobéMa Tel.

buonoeus: >nekrpuyeckre sBJICHUS B dKUBOM MPUPOJE, KoJeOaTeIbHbIE JBUKEHUS
B JKMBOM IPUPOAE, ONTHUYECKUE SIBIICHUS B JKUBOM MPHUPOJEC, JIEUCTBHE paaHALUN
Ha KMBBIC OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsT CTPYKTYpa TBEPABIX TE,
MEXaHU3MbI 00pa30BaAHUS KPUCTAIUTMYECKON PEIIETKHU, CIEKTPATIbHBIN aHAIN3.

l'eoecpagus: marHUTHBIEC TMOMIOCAa 3€MJIM, 3aJIeKHM MarHUTHBIX Py, (OTOChEMKA
36MHOM IIOBEPXHOCTH, ITPEACKA3aHUE 3EMIICTPSICEHUM.

Texnonocus:  NUHUM  DJIEKTpOIIEpeNad, TEHEPATOp MEPEMEHHOr0  TOKa,
ANIEKTPOJIBUTATENb, MHIYKIIMOHHAS TI€4Yb, pajap, paaAuoNpuEéMHUK, TEIEBU30P, AaHTCHHA,
tenedoH, CBY-neuyb, NPOCKIMOHHBIA amnmapaT, BOJOKOHHAas OINTHKA, COJIHEYHAas
Oatapes.
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INIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBILIEI'O OBPA30BAHUA

OcBoenue yueObHOro mnpeaMera «@PuU3MKa» HA YpPOBHE CPEIHETO OOIIETro
oOpa3zoBaHusi (0a30BbIli ypOBEHb) ITOJDKHO OOECIICUMTh JIOCTHXKCHHE CIIEAYIOITUX
JUYHOCTHBIX, METAIPEIMETHBIX U MTPEAMETHBIX 00pa30BaTEIIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATbBI

JIngHOCTHBIE pPe3yJbTaThl OCBOCHHUS ydeOHOro rmnpeaMera «®DuU3UKa» TOJKHBI
OTpakaTb  TFOTOBHOCTb U  CIOCOOHOCTh  OOYyYaroUIMXCsi  PYKOBOJCTBOBATHCS
chOpMUPOBAHHON BHYTPEHHEH MO3UIMEH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIMH, MO3UTUBHBIX BHYTPEHHUX YOSKICHUM, COOTBETCTBYIOUIUX TPAAUIIMOHHBIM
LEHHOCTSIM POCCHICKOTO OOIIECTBa, pACIIMPEHUE S>KU3HEHHOTO OIbITa M OMbITa
NEATENIbHOCTA B MPOLECCE peaM3alid OCHOBHBIX HAIlPaBJICHHI BOCHUTATEIbHON
NEATEIIbHOCTH, B TOM YHCJIE B YAaCTHU:

1) rpaxaaHcKoOro BOCIUTAHUS:

c(OPMHUPOBAHHOCTh TPAKIAHCKON MMO3UIMK OOY4YaIOIIErocsl KaK aKTHBHOTO M
OTBETCTBEHHOI'O YJIEHA POCCUIICKOIro OOIIECTBA;

IPUHATHE TPaJULIMOHHBIX OOIIEYEIOBEYECKMX  T'YMaHHCTUYECKUX "
JEMOKPaTHYECKUX LIEHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYIO JIE€ATEIBHOCTh B HWHTEpPECAX TIPakIaHCKOrO
o011ecTBa, y4acTBOBaTh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aHMMOJEHCTBOBATH C COLMAIbHBIMU MHCTUTYTAaMH B COOTBETCTBHM C MX
(GYHKIMSAMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHOM ¥ BOJIOHTEPCKOU IESATENBHOCTH;

2) IaTPHOTHYECKOI 0 BOCIIUTAHUSA:
c(OPMUPOBAHHOCTh POCCUNCKOM T'Pak1aHCKON UIEHTUYHOCTH, MaTPUOTU3MA;
[ICHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUSIM
POCCUICKUX YYEHBIX B 00J1aCTH (PU3UKU U TEXHUKE;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMS:

c(hopMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUSI, TUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYallMI0O W TNPUHUMATh OCO3HAHHBIC PEIICHMUS,
OpPUEHTUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI W IIEHHOCTH, B TOM YHCIE B
JIEATEILHOCTUA YYEHOTO;

OCO3HAHHE JJMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMIUBOTO OYIYIIETO;

4) 3cTEeTHYECKOr0 BOCIIUTAHUS
ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAs SCTETUKY HAy4YHOTO TBOPYECTBA,
npucyuiero GpU3N4ecKoil HayKe;
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S) TpyA0BOro BOCIIUTAHMS:

UHTEpEC K pa3inuHbIM chepam MpodeccruoHaTbHOM JEesITEIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DM3MKON M TEXHUKOH, YMEHUE COBEPIIATh OCO3HAHHBIN BHIOOp Oymymiein
npodeCCHy U peaTu30BbIBATh COOCTBEHHBIE JKU3HEHHBIE TUIAHBL;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOPa30BaHUIO B 00J1aCTH (PUBUKHU
Ha MPOTSHKEHUH BCEH JKU3HH,

6) 3K0JI0rH4eCcKoro BOCIIUTaHUs

c(hOpMUPOBAHHOCTH FKOJOTHYECKON KyIbTYPhl, 0CO3HAHKE II100aJIbHOTO XapaKTepa
HKOJIOTMYECKHUX MPOOJIeM;

IUIAHUPOBAHUE W OCYILIECTBJIECHUE NIEMCTBUU B OKPYXKAIOLIEH CpEAe Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOrO Pa3BUTHUS YEJIOBEUYECTBA;

Pacumivipenrie onbiTa IEATEIBHOCTH SKOJIOTMYECKON HANpaBiICHHOCTH HA OCHOBE
UMEIOIINXCS 3HAHUM 10 (PU3BHUKE;

7) HEHHOCTH HAYYHOI 0 MO3HAHUS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3MUECKON HAYKU,

OCO3HAHUE I[EHHOCTU HAyYHOW JESITEIbHOCTH, TOTOBHOCThH B MPOIECCE U3Y4UEHUS
(GU3UKM  OCYIIECTBISITH  MPOEKTHYIO UM KCCIIENOBATENIbCKYIO  JIESITEIbHOCTD
WHJIUBUAYATBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

IHo3HaBaTe/bHbIC YHUBEPCAJIbHbIC YYeOHbIe 1eiiCTBUA
ba3oBrble 1oruyeckue 1eMCcTBUA:

CaMOCTOSITETTLHO (DOPMYTUPOBATh U aKTYaJIU3UPOBATh MPOOJIEMY, paccMaTpyuBaTh
€€ BCECTOPOHHE;

onpeaAcsITh HCIU ACATCIIBHOCTH, 3a1aBaTh MapaMCTPbl U KPUTCPHUU UX JOCTHIKCHU A,

BbIABIIITE 3dKOHOMCPHOCTH M IIPOTHUBOPCUYHA B PpaCCMATPHUBACMBIX (1)I/IBI/I‘I€CKI/IX
SABJICHUAX,

p33pa6aTI)IBaTI> IUIaH PCHICHUA HpO6JI€MI)I C y‘{éTOM dHaJIn3a HMCIOMIHNXCA
MAaTCPpUAJIBHBIX 1 HCMATCPHAJIbHBIX PCCYPCOB;

BHOCHTb KOPPCKTHUBBI B ACATCIBHOCTb, OLHCHUBATL COOTBCTCTBHUC PC3YJIbTATOB
oeisiM, OCHUBATh PUCKU HOCJ'IeI[CTBI/Iﬁ ACATCIIbHOCTH,

KOOPJAMHUPOBATh U BBINOJHATH PabOTy B YCJIOBHSIX PEAIbHOI'O, BUPTYaJbHOIO H
KOM6I/IHI/Ip0BaHHOI‘O BSaHMOHeﬁCTBHH;

Pa3BHUBATb KPCATHBHOC MBIIIJICHUC IIPpU PCIICHNUHN JKU3HCHHBIX HpO6HCM.

Ba3oBrle ucciienoBare1bCKHe 1eicTBUA:

BIaJeTh HAYYHOM TEPMUHOJIOTHEH, KIIOYEBBIMH TIOHATUAMH M METOJaMHU
(bu3nUecKol HayKu;

BIaJ€Th HAaBBIKAMU Y4eOHO-MCCIEIOBATEIbCKOW M TPOEKTHOW NeATEIbHOCTH
B o0nactu (U3HMKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEILHOMY IOUCKY
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METOJIOB peIlIeHUs 3a7ad (PU3NUECKOro COAEepKaHUs, IPUMEHEHHUIO PA3JINYHBIX METO/I0B
NIO3HAHUS;

BJIAQ€Th BHUAAMHM  JCSATEIBHOCTH IO TMOJYYEHUIO HOBOIO 3HAHUA, €ro
WHTEpIpETauy, TPeoOPA30BAHUIO U TPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CUTYyalHsX,
B TOM YHCJIE IPU CO3JJaHUU YYEOHBIX TPOEKTOB B 001ACTH (PUBUKHU;

BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBSA3M U aKTYyaJM3UpPOBaTh 33/1a4y, BbIIBUTATh
TUIOTE3Y €€ PEIICHUS, HAXOAUTh apryMEHTHI IS 1OKA3aTeIbCTBA CBOUX YTBEP)KJICHUM,
3aJ1aBaTh MapaMeTPbl U KPUTEPHUH PELLICHMUS;

AHAIM3UPOBATH TOJYYEHHBIE B XOJ€ PEUICHUS 3alaud pe3yibTaThbl, KPUTHUYECKU
OLIEHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTb U  (OpPMYJIUMpOBaTh COOCTBEHHblE 3a7aud B  00pa30BaTEIbHOU
JESTEIbHOCTH, B TOM YHUCJIE IIPY U3Y4EHUU (PU3HKY;

JaBaTh OLEHKY HOBBIM CUTYAllUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

YMETh  NEPEHOCUTh 3HaHUS 1O (U3MKE B  IPAKTUYECKYKD  00IacThb
KU3HENIEATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HbIX MPEAMETHBIX 00JacTei;

BBIIBUTATh HOBBIE UJIEH, MIPEAJIaraTb OPUTHHAIBHBIE TIOJIXO/IbI M PELICHUS;

CTaBUTh MPOOJIEMBI U 33[1a4H, JONMYCKAIOIIUE albTEPHATUBHBIC PEILICHHUS.

Pabora ¢ undopmanmneii:

BJIQJICTh HABBIKAMHM TONYYCHHS HWHPOpMANHMK  (DU3UICCKOTO  COACPKAHUS
U3 HWCTOYHHMKOB PA3HBIX THIIOB, CAMOCTOSITEIHHO OCYIIECTBIATH ITOMCK, aHAJIN3,
CUCTEMaTH3allMI0 W WHTEPIPETANNI0 WH(POpPMAIIMK pa3IUYHBIX BHIOB H  (GopM
MIPEICTABIICHUS;

OIICHUBAThH JIOCTOBEPHOCTH HH(MOPMAITUH;

UCIIOJIb30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHUKAITMOHHBIX TEXHOJOTUN
B pENICHMM KOTHUTUBHBIX, KOMMYHHKATHBHBIX ¥ OpPraHU3AIlMOHHBIX  3aja4
C coOmoneHneM TpeOOBaHWUW JPrOHOMUKH, TEXHUKH O€30MaCHOCTH, THUTHEHBI,
pecypcocOepexeHus, TMPaBOBbIX W OATUYECKUX HOPM, HOPM HHGOPMAIMOHHOM
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHI (DU3UYCCKOTO COJCPIKAHMS B Pa3IMYHBIX (opMarax ¢ ydéToMm
Ha3HaueHWs WHPOpPMAIMA W TEJIEBOW ayAUTOPWHU, BBIOMpAs ONTUMAIBHYIO (GopMy
MIPEJICTABIICHUS U BU3yaJTU3aIlHH.

KoMmyHHKAaTHBHbIC YHUBEPCAJIbHbIC Y4eOHBIC 1eCTBUSA:
OCYIICCTBJIATD O6I]1€HI/I€ Ha YpOKax (I)HSI/IKI/I H BO BHe-ypquoﬁ ACATCIBbHOCTH,
pacrio3"HaBaTb NPEAITOCHIIIKHA KOH(l)J'H/IKTHBIX CI/ITyaL[I/Iﬁ U CMATYaTh KOH(l)J'II/IKTBI;
paSBépHYTO N JIOTUYHO n3JjiaraTb CBOIO TOYKY 3PCHUS C UCITIOJIb30BAHUEM A3BIKOBLIX
CPEACTB;
IMTOHUMATb 1 UCITI0JIB30BATh ITPCUMYIIICCTBA KOMaH)IHOﬁ N MHAWBUAYAJIbH ou pa6OTLI;
BBIOMpATH TEMATUKY U METOJIbI COBMECTHBIX JEHCTBUH C y4ETOM OOIIUX HHTEPECOB,
1 BO3MOKHOCTEH KaXXI0Io 4JICHAa KOJIJICKTHUBA,
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IPUHUMATh L€ COBMECTHOU IEATEIbHOCTH, OPIraHU30BbIBaTh U KOOPAUHUPOBATH
JEUCTBUA 110 €€ JOCTUKEHUIO: COCTABIIATH IUIAH AEUCTBUM, pacpeIeATh PO C YUETOM
MHEHUI YYaCTHUKOB, 0OCYXIaTh Pe3yJbTaThl COBMECTHOM PabOTHI;

OLICHMBAaTh KAau€CTBO CBOEr0 BKJIAJa M KaXJOr0 y4aCTHMKA KOMaHJbl B OOIIMIA
pPE3YJIbTAT MO pa3paboTaHHBIM KPUTEPUSIM;

IpemiaraTb  HOBBIE TNPOEKTHI, OLIEHWBATh MJAEU C TO3UIUU HOBHU3HBI,
OPUTMHAIILHOCTH, NPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATH ITO3UTUBHOE CTPATErMYECKOE IOBEICHUE B PA3JIMUHBIX CUTYALUAX,
HPOSIBJISITH TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.

PerynsiTuBHBI€ YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA
Camoopranmzanmsi:

CaMOCTOSITENILHO OCYLIECTBIIATH O3HABATEIBHYIO IEITEbHOCT B 00JIACTH (PUBUKHU
U aCTPOHOMHHM, BBISBISITh MPOOJIEMBbI, CTaBUTh M (HOPMYIUPOBATH COOCTBEHHBIC
3a]a4u;

CaMOCTOSITEJIbHO COCTABJIAThH IUIAH PEIICHHS] PACUETHBIX M KaueCTBEHHBIX 3ajady,
IUIAaH  BBIOJHEHHMS TPAKTUYECKOM paldoThl € YYETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEHN U MPEIIOYTEHHI;

JaBaTh OLICHKY HOBBIM CUTYAalLUsIM;

paciupsTh paMKy yueOHOIro IpeaMeTa Ha OCHOBE JIMUHBIX IIPEIIOUYTEHUMH;

JieNaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €T0, OpaTh Ha CEOsI OTBETCTBEHHOCTD
3a PEILCHNUE;

OLICHMBATh TPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (hOPMHUPOBAHUIO U TMPOSIBICHUIO 3PYAUIIMUA B 00acTH (DU3UKH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHbIN U KyJbTYPHBIH YPOBEHb.

CaMOKOHTPO/Ib, SMOIMOHATbHBIN HHTE/JIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyallUsIM, BHOCHTb KOPPEKTHUBBI B JEATEIHHOCTH,
OLIEHUBATh COOTBETCTBUE PE3YJILTATOB IIEIISIM;

BJIAJIeTh HABBIKAMU I103HABATENIFHOW pedIeKCHM KaK OCO3HAHMS COBEPIIAEMBIX
JIeMCTBUI M MBICIUTEIBHBIX IPOLIECCOB, UX PE3YIbTaTOB U OCHOBAHMIA;

UCIIONIb30BaTh NpUEMBI peduieKCHM ISl OLEHKH CUTYyallMH, BbIOOpa BEPHOTO
peleHus;

YMETh OIIEHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 UX CHIKEHUIO;

MPUHUMATH MOTHUBBI M QpTYMEHTBI IPYTHX MIPH aHAIHU3€E PE3yIbTATOB IEATEIHHOCTH;

MPUHUMATD €051, MOHNMasi CBOM HEIOCTATKH U JOCTOMHCTBA;

IPUHUMATh MOTHUBBI M a@pTYMEHTBI IPYTUX [P aHAJIU3€E Pe3yJIbTaTOB JESTEIIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYIMX Ha OIIMOKH.

B nmnpouecce AOCTHMXKEHHS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS IPOTrPAMMBbI
no (¢u3MKe I8 YpOBHS CpelHero oOmiero o0pa3oBaHus y OOy4aromuxcs
COBEPIIICHCTBYETCS AMOIMOHATbHBIH WHTEIJICKT, Ipenoararnui
c(hOpMUPOBAaHHOCTb:

23



®denepanbHas padouas mporpamma | @usuka. 10—-11 kmaccsl (6a30BbIi YPOBEHB)

CaMOCO3HAHMs, BKJIIOYAIONIEr0 CIIOCOOHOCTh IOHHUMAaTh CBOE SMOIMOHAILHOE
COCTOSIHHE, BUJIETh HAMPABJICHUS PAa3BUTHS COOCTBEHHON AMOIMOHAIBHOM chephl, OBITH
YBEPEHHBIM B ce0¢;

CaMOpETyJIMPOBaHUS, BKIIOYAKOMIETO CAMOKOHTPOJb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEICHUE, CIOCOOHOCTh aJaTUPOBATHCS K IMOIIMOHAIbHBIM
W3MEHEHUSIM U TIPOSIBIISTH THOKOCTD, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEH MOTHUBAILIMM, BKJIIOYAIONIEH CTPEMJICHHE K JIOCTHKEHHUIO LEIU WU
ycnexy, ONTUMHU3M, HHUIHUATUBHOCTh, YMEHHE JEHCTBOBaTh, MCXOAS W3 CBOUX
BO3MOKHOCTEH;

SMIIATHH, BKIIFOYAIOMICH CIIOCOOHOCTH IIOHMMATh SMOIMOHAILHOE COCTOSHUE
JIPYTUX, YYUTHIBATh €0 MPU OCYILIECTBICHUU OOIIEHHS, CIOCOOHOCTh K COUYBCTBHIO U
CONEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTpaMBaTh OTHOILICHMS
C APYTHMHU JIIOJIbMH, 3a00TUTHCS, MPOSBIIATh HHTEPEC U pa3peliaTh KOHMIUKTHI.

IHPEAMETHBIE PE3YJIbTATBI

K koHiy obydyenust B 10 kjacce mnperMeTHble pe3ysbTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YUAIOUINXCS YMEHUM:

JIEMOHCTPUPOBATh HA TMpPUMEpPaX poib U MecTo (Gu3uku B (POpMUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTUHBI MHUpPA, B Pa3BUTUM COBPEMEHHOM TEXHUKU H
TEXHOJIOTUH, B MPAKTUYECKOU IESITETbHOCTH JIFOJICH;

YUUTHIBATh  TPaHULIBl  MPUMEHEHUS  U3YYEHHBIX  (U3UYECKUX  MOJCIICH:
MaTepualibHasg TOYKa, MHEpUHUaIbHas cUCTeMa OTcuéra, aOCONIOTHO TBEPIOE TENO,
UJICATbHBIN Ta3, MOAEIM CTPOEHUSI Ta30B, >XKUJKOCTEH WM TBEPIBIX TEJ, TOYEYHBIN
IIEKTPUUECKUM 3apsi] MpU pelieHnH (PU3NUEeCKUX 3a7au;

pacrio3HaBaTh (U3MYECKUE SBJICHUS (MpoLEcChl) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXAaHHUKH, MOJIEKYISIPHO-KHHETUYECKOM TEOPUM CTPOCHHUS BEIIECTBA H
ANEKTPOJUHAMUKHU: PAaBHOMEPHOE M PABHOYCKOPEHHOE MPSAMOJIMHENHOE JIBUKEHUE,
CBOOO/JIHOE TMaJeHUE TeN, ABUKEHUE IO OKPY)KHOCTH, WHEpIUs, B3aMMOJICHCTBUE
ten, aud@ysus, OpOyHOBCKOE ABMKEHHE, CTPOCHHUE MKUIKOCTEHM M TBEPABIX TeEJ,
U3MEHEHHE OOBEMA Tell MNpU HarpeBaHUM (OXJAXKIEHUHU), TEIJIOBOE paBHOBECHUE,
WCIIApEHNE, KOHJCHCANs], IJIaBJICHUE, KPUCTAILIM3alusl, KUIIEHUE, BIAKHOCTh BO3/1yXa,
IIOBBIIICHUE JTaBJICHUS Tra3a IPHU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBS3b MEXKIY
rapaMeTpaMy COCTOSHHMS ra3a B M3OIPOLECCAX, AJEKTPU3ALUs TEJ, B3aUMOIECHCTBHUE
3aps10B;

ONKCHIBAaTh MEXaHUYECKOE JBI)KEHUE, UCHONb3ysd (U3MUECKHe BETMYMUHBIL:
KOOpJMHATA, IIyTh, IIEPEMEIIECHNUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CUjlad, UMITYJIbC
Tela, KUHETHUYECKas OJHEprus, IOTCHIMAIbHAS DJHEpPrus, MexaHudeckas paboTa,
MEXaHU4ecKasi MOIIHOCTh; MPU ONMUCAHUU MPABUIBLHO TPAKTOBATH (PU3HUUECKUI CMBICIT
UCIOJIb3YEMbIX BEJIIMYMH, HMX OO0O3HAUYeHHS W EAUHUIBI, HAXOAUTh (HOPMYJIBI,
CBSI3bIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH BEIMYHMHAMU;
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OIKCHIBaTh W3YYEHHBIE TEIJIOBBIC CBOMCTBA TEJ U TEIUIOBBIE SBJICHUS, UCIONb3Ys
¢u3nyeckue BEIMUUHBL: JaBJICHUE ra3a, TeMIepaTypa, CpeAHssl KHHETUYECKask SHeprus
Xa0TUYECKOI0  JBW)KEHHUS MOJIEKYJd, CpPEIHEKBaJApaTHUYHas CKOPOCTbh MOJIEKYJ,
KOJIMYECTBO TEIJIOThI, BHYTPEHHSsI AHEprus, paborta raza, Ko3(QQPUUUEHT MOJE3HOTO
JEUCTBUS TEIJIOBOIO JIBUraTess; MPHU ONUCAHWU MPABUIBLHO TPAKTOBATh (PU3MUECKUU
CMBICIT MCIOJb3YEMbIX BEIMYMH, UX OOO3HAYEHUS U €IUHUIbI, HaXOAWTh (POPMYIbI,
CBSI3bIBAIOLINE TAHHYIO (PU3NYECKYIO BEJIMYUHY C IPYTUMH BEJIMUMHAM;

ONMCHIBATh HM3YYEHHBIE 3JIEKTPUUYECKHE CBOMCTBA BEIIECTBA M AJIEKTPUYECKHE
SBNICHUsST (TIPOLIECCHI), HCMONb3yd (PU3NUECKHUE BEJIMYMHBL: AJIEKTPUUYECKUM 3apsf,
ANEKTPUYECKOE T0JIe, HANPsLKEHHOCTh IMOJISI, MOTEHLHWAal, Pa3HOCTh MOTEHIMAJIOB;
IIPY ONMCAHUHU IIPABUIIBHO TPAKTOBATH (PU3MUECKUN CMBICIT UCIOJIb3YEMBIX BEJIMYUH, UX
0003HAUEHUsl U €IMHULIbI; YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO
BEJIMUUHY C APYTUMHU BEJIMUYNHAMY;

aHAJIM3UPOBAThH (PU3UUYECKUE MPOLIECCHI U SBJICHUS, UCIIONIb3YS (PU3NUECKHUE 3aKOHBI
W OpUHIMIBL 3aKOH BcemupHoro tsarorenus, I, II m III 3akoner Herorona, 3axkon
COXPAHEHHMS] MEXAaHWYECKOM DHHEPruu, 3aKOH COXPAaHEHHsS HMIYJIbCa, MPUHLUII
CyNEpHO3ULMNA CHWJI, TPUHLUWI PAaBHONPABUS WHEPLUAIBHBIX CHUCTEM OTCUETA,
MOJIEKYJISIPHO-KMHETUYECKYIO TEOPHIO CTPOEHHUS BEIECTBA, I'a30BbI€ 3aKOHBI, CBS3b
CpeAHEW KHWHETUYECKOW SHEPruu TEIUIOBOIO JBM)KEHUS MOJEKYl1 C abCOIIOTHOM
TEMIIEPaTypOi, TEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHMS AJIEKTPUUYECKOIO
3apsina, 3akoH KysnoHa, mpu 3ToM pas3nnyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €ro
MaTeMaTUYECKOE BhIPAKEHUE U YCIOBUS (TPaHULIbl, 001aCTH) MTPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC MPHUHIIUIBI JIEHCTBUS MAIIMH, TPUOOPOB M TEXHHUYECKHX
YCTPOMCTB; pa3nuyarh YCIOBUS WX O€30MACHOIO HCIOJb30BaHUSA B MOBCEIHEBHOMN
KU3HU;

BBITIOJIHATD YKCIEPUMEHTHI IO UCCIIEAOBAHUIO (PU3UUECKUX SBICHUN U MPOIECCOB
C HUCMOJb30BAHMEM TMPSAMBIX, U KOCBEHHBIX H3MEpPEHUi, mpHU 3TOM (POPMYIHPOBAThH
npoOieMy/3agady W THUIOTE3y YYeOHOTO OKCIIEPUMEHTa, COOMpaTh YCTAHOBKY
U3 MPEJI0KEHHOT0 000pYAOBaHHUSA, TPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBODI;

OCYILECTBJISTh MPSIMbIE U KOCBEHHbBIE N3MEPEHUS (PU3NUECKUX BEJIIMUUH, IIPU 3TOM
BbIOMpAaTh ONTUMAJIBHBI CHOCOO HM3MEPEHUS W HCIOJb30BaTh H3BECTHBIE METObI
OLIEHKHU MOTPEIIHOCTEN U3MEPEHMUI;

UCCIIEZIOBATh 3aBUCUMOCTU MEXY (PU3MUECKMMH BEIMUMHAMU C UCIOIb30BAaHUEM
IPSIMBIX MU3MEPEHHH, IPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yIbTAThHI
MOJIYYCHHOM 3aBUCUMOCTH (PU3MYECKHUX BEJIWYMH B BHJE TaOIUL U rpadHKoOB, JenaTh
BBIBOJIBI 10 PE3yJbTaTaM HCCIIEOBaHUS;

coOroaTh NpaBuiia 6€30MacHOro TpyAa MpH MPOBEECHUU UCCIIEIOBAHUN B paMKax
y4eOHOIro H3KCHEepUMEHTa, y4eOHO-HCCIIEAOBATEIbCKOM W TMPOEKTHON JesSTEIbHOCTU
C UCII0JIb30BAHUEM M3MEPHUTENBHBIX YCTPONCTB U JIAOOPATOPHOr0 000PYI0BaHUS;

pemarb pacuy€THbIC 33Ja4d C SIBHO 3aJaHHOW (PU3MYECKON MOJIENbIO, HCIONb3YS
¢du3nueckre 3aKOHbl W TPHUHIUIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a7aud BbIOUpATh
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(GU3UYECKYI0 MOJIENb, BBIACIATh (PU3NYECKHUE BEIMUYUHBI U (POPMYIIBI, HEOOXOAUMBIC
JUIs1 €€ peLIeHUs, TPOBOJIUTH PACUETHI U OLICHUBATh PEATIbHOCTh MOJIYYEHHOTO 3HAYCHUS
(bU3MYECKON BEJIMYMHBIL;

pelmarh KayeCTBEHHBIC 3aJadd: BBICTPAUMBATH JIOTMYECKU HEMPOTUBOPECUHUBYIO
LETIOYKY PAaCCYXKJIECHUUM C OINOpPOM Ha U3YUYECHHBIE 3aKOHBI, 3aKOHOMEpPHOCTH W
(bu3UYECKHE ABICHNUS,

UCIOJIb30BaTh MPU PEUICHUU YYEOHBIX 3a7a4 COBPEMEHHbIE HWH(OPMAIMOHHBIC
TEXHOJOTUM JJIsl TIOWCKA, CTPYKTYPUPOBAHHWS, HHTEPHPETALMUA W NPEACTABICHUS
y4eOHOM U HAYIHO-TIONYJIIPHON HH(POPMAIIUU, TTOTYYEHHON U3 Pa3IMYHBIX HCTOYHHUKOB,
KPUTUYECKU aHAJTM3UPOBATh MOTydaeMylo HH(pOpMaIInio;

MPUBOIUTH TPUMEPHl BKIAJAa POCCHMCKUX M 3apYyOCKHBIX YUEHBIX-(DU3UKOB
B Pa3BUTHE HaYKH, OOBSICHEHHE MPOIIECCOB OKPYKAOIIETO MUPA, B PA3BUTHE TEXHUKH U
TEXHOJIOT UM,

UCIOJIb30BaTh TEOPETUYECKUE 3HAHMS 10 (U3MKE B TIOBCEIHEBHOW IKU3HU
JUIst obecrieueHusi Oe30MacHOCTH MpH O0pallleHud ¢ MpUOOpaMu W TEXHUYECKHUMU
YCTPONCTBAMU, JJII COXPAHEHHS 3J0pPOBbS M COOJIIOJIEHUS HOPM DKOJIOTMYECKOTO
IIOBEJICHUS B OKPYKAaIOLIEH CpeJIE;

paboTaTh B IpyMIie C BBIMOJIHEHUEM PA3IMYHbIX COIUATLHBIX POJICH, MIIAHUPOBATh
paboTy TpYIIbI, palMOHAIBHO paclpelesaTh OOsS3aHHOCTH M IUIAHUPOBATH
JEATEIbHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJE€KBAaTHO OLIEHUBATh BKJaJ KaxKJIOTrO
W3 YYaCTHUKOB TPYIIIIBI B PEIIEHHUE paccMaTpUBaeM o MpoOJIeMBbl.

K xoniy o0ydenuss B 11 kjiacce mpeIMeTHbIE Pe3yJbTaThl HA 0a30BOM ypOBHE
JOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y 00 yUYAFOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HAa TMPUMEpPaXx poilb W MecTo (Gu3uku B (POpMUPOBAHHH
COBPEMEHHOM HAay4YHOW KapTHUHbI MHpa, B Pa3BUTHUM COBPEMEHHOW TEXHUKH U
TEXHOJOTUH, B MPAKTUYECKON JEATENbHOCTU JIIOJIEH, UEJIOCTHOCTh W  €IUHCTBO
(bu3nyuecKol KapTUHBI MUDA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS WU3YYCHHBIX (PU3NUECKHX MOJCNICH: TOYCUHBIN
AIEKTPUYCCKHH 3apsil, JTyd CBETa, TOYCUHBIH UCTOYHUK CBETA, SIepHAs MOJETh aTOMa,
HYKJIOHHAs MOJIEJIb aTOMHOTO Sipa MPH peleHnn (PU3nIecKrx 3a1ad;

pacnio3HaBaTh (PuU3MUECKUEe SIBJICHUSA (MPOIECCH) U OOBICHATH HMX HAa OCHOBE
3aKOHOB DJICKTPOJAWHAMUKHA W KBAaHTOBOW (PH3HMKHU: SJIEKTPUYECKAs MPOBOJIMMOCTb,
TEIJIOBOE, CBETOBOE, XWUMHUYECKOE, MArHUTHOE JCHCTBUS TOKA, B3aWMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHUTHAs WHIAYKIUS, TEWCTBHE MAarHUTHOTO IOJIS HAa MPOBOTHUK
C TOKOM W JBWXKYIIUHCA 3apsj, DJJICKTPOMAarHUTHBIC KojeOaHWsS W BOJIHEI,
NPSIMOJIMHEHHOE PACIIPOCTPAHEHHUE CBETA, OTPAKECHUE, MpeSIOMIICHUE, UHTEpPEepeHIIus,
nudpakuus U TONSpU3aIvsa CBETa, JUCTIEPCUsi CBeTa, (Porodnekrpudeckuii s ekt
(botorpdekT), cBeTOBOE MABICHHE, BO3HHKHOBEHHE JIMHEMYATOrO CIIEKTpa aroma
BOJIOPO/JIa, ECTECTBEHHAS U UCKYCCTBEHHAS PAJOAKTUBHOCTD;
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ONKCHIBaTh M3YyYEHHBIE CBOMCTBAa BeLIECTBA (DJIIEKTPUUECKUE, MArHUTHBIC,
ONTUYECKHUE, DJEKTPUUYECKYIO MPOBOAUMOCTh PA3NUYHBIX CPEA) U IJIEKTPOMArHUTHBIE
ABJIEHUA (IIPOLIECCHI), UCTIONB3Ysd (PU3MUECKHE BEIMYHMHBL: JIEKTPUUECKUN 3apdll, cuja
TOKa, OJJIEKTPUYECKOE HaINpsDKEHUE, DSJIEKTPUYECKOE COMPOTUBJICHHUE, Pa3HOCTb
MOTEHIINAJIOB, SJIEKTPOIBMKYIIAs CHIIa, padoTa TOKa, MHAYKLHS MArHUTHOTO MOJIs, CHJIa
Awmnepa, cuna JlopeHlla, WHIYKTUBHOCTb KAaTYILIKH, SHEPIHsl SJIEKTPUUYECKOr0 H
MarHMTHOTO MOJIEH, EPUOJ] U YacToTa KoJieOaHUi B KOJIeOATeTbHOM KOHTYpE, 3apsia U
cHjla TOKa B IPOLECCe TapMOHUYECKHX D3JIEKTPOMAarHUTHBIX KojeOaHuM, (QOoKycHOe
paccTOSHME W ONTUYECKas CHJIA JIMH3bI, I[PU ONUCAHUM IMPABWIBHO TPAKTOBATH
(bu3nYeCKuil CMBICI UCIOIb3YEMbIX BEJIMUMH, UX 0003HAUEHUS U €IUHUIIbI, YKA3bIBaTh
(opMyJibl, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEIMYUHAMUY;

OIKCHIBaTh W3Y4YEHHbIE KBAHTOBBIC SIBJICHUS U MIPOLECCHI, UCIONb3Ys (PU3NUECKUE
BEJIMYMHBI: CKOPOCTb 3JICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YAaCTOTA CBETA, YHEPIUs
Y UMITYJIbC (POTOHA, IEPUOJ NIOTypacaia, SHEPTus CBA3U aTOMHBIX SA€p, IPU ONUCAHUU
MPaBUIILHO TPAKTOBATH (PU3UUYECKUI CMBICIT HCTIONIb3yEMbIX BETUYHH, UX 0003HAYCHUS U
CIMHULIBI, YKa3bIBaTh (OPMYIIBI, CBS3BIBAIOLINE MAHHYIO (U3MUYECKYIO BEIUUYHHY
C IpYTMMH BeTMYMHAMH, BHIYUCISTH 3HAU€HUE (PU3UYECKON BETUUHHBI;

aHAIM3UPOBATH (PU3NUECKUE ITPOLIECCHI U SABJICHHUS, UCTIONB3YS (PU3UUECKUE 3aKOHBI
U NPUHOHUINBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BAaTEIbHOIO U MAPAJUIEIBHOIO COEIUHEHUS
IIPOBOJHUKOB, 3aKOH Jlkoyis—JIeHna, 3aKOH 3JIEKTPOMarHUTHOM WHAYKLIHH, 3aKOH
NPSIMOJIMHEMHOTO  paclpOCTPAaHEHUSI CBETA, 3aKOHBl OTPAKEHHSI CBETA, 3aKOHBI
NPEJIOMJICHUS] CBETA, ypaBHEHHE ODilHmTeHa s (poTodpdekTa, 3aKOH COXpaHEHUS
HHEPruH, 3aKOH COXPAHEHHUS MMITYJIbCA, 3aKOH COXPAHEHHS 3JIEKTPUYECKOro 3apsia,
3aKOH COXPaHEHHs! MacCOBOI'0 YKCIIa, MOCTYJaThl bopa, 3aK0oH painoakKTUBHOTO pacnajia,
Opyd 5TOM pa3ivyarh CIOBECHYIO (OPMYJIUMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BbIpa)KEHUE U yCIIOBUS (TPaHULIbI, 00J1aCTH) TPUMEHUMOCTH;

ONpEAENATh HANpPABJICHHE BEKTOpAa WHIAYKIIMM MArHUTHOTO IOJII MPOBOJHHUKA
C TOKOM, cuJiibl AMrepa u cuiibl JIopeHiia;

CTPOUTHb M OMHCHIBATh HM300paKEHHE, CO3JaBAEMOE IUIOCKHM 3€pKajioM, TOHKOM
JIMH30M;

BBINOJIHATH KCIEPUMEHTHI IO UCCIIEAOBAHNIO (PU3UUECKUX SIBICHUM U MPOLIECCOB
C HCIIOJIb30BAHUEM IMPSIMBIX, U KOCBEHHBIX H3MEPEHMI: Ipu 3TOM (POpMYIHpPOBATh
npobsemy/3agady M TUIOTE3y Y4eOHOro OKCIEepUMEHTa, CcoOUpaTh YCTAaHOBKY
U3 MPEAJIOKEHHOT0 000PYI0BAHHUS, IPOBOJIUTH ONBIT U (POPMYIUPOBATH BHIBOJIBI;

OCYIIECTBIISATH MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIIMYUH, MPU 3TOM
BBIOMpPATh ONTUMAJBHBIM CHOCOO W3MEPEHUsS M HCIHOJIb30BATh HM3BECTHBIE METObI
OLICHKH MOTPEMIHOCTEW N3MEPEHU;

UCCIIEZIOBATh 3aBUCHMOCTH (PU3MUECKHX BEJIWYUH C MCIOJIb30BAHUEM MPSIMBIX
U3MEPEHUI: TpU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATH pE3YJbTaThl
NOJTy4EeHHON 3aBUCUMOCTU (PU3UUECKHX BEJIMYMH B BHJE TaOnUIl U rpaduKoB, JeIaTh
BBIBOJIBI T10 PE3yJbTaTaM UCCIIEOBAHUS;
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co0uro1aTh npaBuiia 6€300acHOro TPYAA IPU IPOBEACHUH UCCIIEI0BAaHUI B paMKax
y4eOHOIro H3KCIEpUMEHTa, Y4eOHO-HCCIIEAOBATEIbCKONM U TMPOEKTHOM JEeATEIbHOCTU
C HCMOJb30BAHUEM HU3MEPUTENIbHBIX YCTPOUCTB M JJAOOPATOPHOTO 000PYAOBAHUS;

pemarbh pacuy€THbIE 33Ja4d C SIBHO 3aJaHHOW (PU3NYECKON MOJIENBbIO, HCIONb3YS
(¢u3nuecKre 3aKOHbl M TMPHUHIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a7aud BbIOMpATh
(U3HUECKYIO MOJIEIb, BBIACIATh (DU3NUECKUE BEIMUMHBI U (POPMYJIbI, HEOOXOIUMBbIE JIJISI
€€ pelICHHs, TPOBOAUTH PAcUEThl M OLICHUBATh PEANBbHOCTH MOJYYEHHOI'O 3HAYEHUS
(bU3UYECKON BEIIMYNHEL;

pelaTb KayeCTBEHHBbIE 3aJaud: BBICTPAWBATH JIOTUYECKH HEMPOTUBOPEUYHBYIO
LENOYKY pacCyXICHH C ONOpOil Ha H3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU H
(u3nyecKue sIBICHUS;

UCMOJIb30BaTh NPU PEIICHUU Y4YEOHBIX 3a7a4 COBPEMEHHbIE HH(QOpPMAallMOHHBIE
TEXHOJIOTUM JJI1 TIOUCKA, CTPYKTYpUPOBaHUS, HHTEPHpPETAllUd U IPEACTaBICHUS
y4eOHOM 1 HAYYHO-NIOMYJIPHON HH(POPMALIUK, TOJTy4EHHOW U3 pa3InYHbIX HCTOYHUKOB,
KPUTHUECKH aHATM3UPOBATh MOTydaeMyro HH(OPMAIINIO;

OOBSICHATh MPUHLIUIBI ACHCTBUA MAIIWH, TPUOOPOB M TEXHUYECKUX YCTPOIMCTB,
pa3nuyarh YCIOBHS MX O€30MaCHOrO UCIOJIb30BAHMS B TOBCEAHEBHOM KU3HU;

MPUBOJIUTH MPUMEPHl BKIAJAa POCCHUMCKUX M 3apyOEKHBIX YUEHBIX-(DU3HKOB
B Pa3BUTHE HAYKHU, B OOBSCHEHHE MPOLIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTUH;

UCMOJb30BaTh TEOPETUUYECKUE 3HAHUS N0 (U3UKE B TOBCEAHEBHOM >KU3HU
U1l obecnieyeHus: O0e30MacHOCTH MpH OOpallleHMH ¢ MpUOOpaMu M TEXHUYECKHUMU
YCTPOMCTBAMHU, JII COXPAHEHUsS 3I0pPOBbS M COOJIIOJCHHS HOPM HKOJIOTMYECKOTO
TOBEJCHUS B OKPYXKAIOIIEH CPELE;

paboTaTh B rpymIe ¢ BBIIOJIHEHUEM PA3IMYHbIX COLUMATBHBIX POJIEH, MIIAHUPOBATh
padoTy TpyNIbl, pPalMOHAIBHO pAaCHpPENeNATh OO0S3aHHOCTH M  IUIAHUPOBATh
JEATENbHOCTh B HECTaHJAPTHBIX CHUTYalUsX, aJ€KBaTHO OLIEHUBATh BKJIAJ KaXK10IO
U3 YYaCTHUKOB TPYIIBI B PELICHHUE PAaCCMaTPUBAEMON TTPOOIEMBI.
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10 KJIACC
Hanmenosanue
Ne KomuuectBo OCHOBHBIE BUIBI I€ATEIBHOCTH
pa3esoB U TEM [IporpammHoOe conepxaHue
n/m 4acoB o0 y4arommxcs

y4eOHOI0 ImpeIMeTa

Paznen 1. ®usuka v MeTOAbI HAYYHOI O MIO3HAHMS

1.1 | ®usuka u METOBI 2 ®du3nka — HayKa O MPUPO/IE. N3ydenune Hay4yHbIX (IMIUPUUECKUX U
HAYyYHOT'O TO3HAHUS HayuHnble MeTo1bl TO3HAHUS TEOPETUYECKUX ) METOOB TTO3HAHUS
OKpYKaroIiero Mupa. OKpPYaroliero Mupa.
Ponp skcnepumenTa u reopun OOcyxaeHue rpaHul TPUMEHUMOCTH
B [IPOLIECCE MMO3HAHUSI TPUPOJIBI. (U3HUECKUX 3aKOHOB M TEOPHA.
DKCHEepUMEHT B (PU3HKE. Pabota B rpymnmne no noaAroToBke
MopenupoBanue pU3NYECKUX KOPOTKHX COOOIIEHUI O POJIM U MECTe
SIBJIEHUW U TTponieccoB. Hayunbie (bU3KMKY B HAyKe U B IPAKTUYECKOM
runore3bl. Pu3ndecKrue 3aKOHbI U NEATEIILHOCTH JIFOJIEH.
Teopuu. I paHULIBI NPUMEHUMOCTH JleMoHCTpanus aHaJOroBbIX U
¢u3nyeckux 3akoHOB. [IpuHIUN U (POBBIX U3MEPUTENBHBIX TPUOOPOB,
COOTBETCTBUSI. KOMITbIOTEPHBIX JIATYUKOB.
Ponb 1 Mmecto dpusuku OcBoeHME OCHOBHBIX MPUEMOB padOTHI
B (pOpMUPOBAHUM COBPEMEHHOMN ¢ nudpoBoit maboparopuel 1o GhusuKe
HAYYHOU KapTUHBI MHPA,
B IIPAKTUYECKOM JACATETbHOCTHU JFOACH
Hroro no pazaeny 2

' TIpu paspaboTke paboueil MporpaMMbl B TeMAaTHYECKOM IIAHHPOBAHMH JOJLKHBI OBITH y4TeHBI BO3MOYKHOCTH HCIIONB30BAHHS AJIEKTPOHHBIX (IM(POB BIX)
00pa30BaTENIbHBIX PECYPCOB, SIBJISIOMIMXCS Y1eOHO-METOAUUECKUMH MaTepHaIaMy, COEepkKaHUe KOTOPhIX COOTBETCTBYET 3aKOHO/ATENILCTBY 00 00pa30BaHUU.
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Pasznen 2. Mexanuka

2.1

Kunemartunka

MexaHndeckoe OBUKEHHUE.
OTHOCHUTENIBHOCTh MEXAHUYECKOT O
nBrkeHus1. CucremMa oTcuéTa.
Tpaekropusi.

[lepemenienue, CKOpoCTh (CpeaHsist
CKOPOCTh, MTHOBEHHAs1 CKOPOCTh) U
YCKOPEHUE MATEPUAIILHON TOYKH,
UX MPOEKIIMU HAa OCU CUCTEMBI
koopauHat. CrioxxeHue
MEPEMENIEHUN U CII0KEHNE
CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE
MPSAMOJIMHENHOE JBUKCHUE.
I'paduku 3aBUCUMOCTH KOOPIUHAT,
CKOPOCTH, YCKOPEHUS, ITyTH U
nepeMelleHrs MaTepruaibHOU TOUKU
OT BPEMEHHU.

CBoOoniHOE najieHue. Y CKopeHue
CBOOOJHOIO MaJIeHHUs.
KpuBonuHeiiHOE 1BUXEHUE.
JIBM>KeHME MaTepUaIbHON TOUKU
10 OKPY>KHOCTH C TIOCTOSIHHOM 11O
MOJIYJIFO CKOPOCTBIO. YTJ0Bas
CKOPOCTb, JIMHENHAsA CKOPOCTb.
[lepron u yacrora oOpaleHus.
LleHTpOCTpEMUTETBHOE YCKOPEHHE.
TexHuueckre ycTporucTBa u

[IpoBeneHre SKCIEpUMEHTAa: U3yUEHUE
HEPaBHOMEPHOI'O JIBUXKEHUS C LIETBIO
OnpeJIeIEHUs] MTHOBEHHOM CKOPOCTH;
UCCJICIOBAaHNE COOTHOIICHUS MEXKTY
MyTSIMU, IPONUACHHBIMU TEJIOM

3a MOCIeI0BaTEIbHbIC PABHbBIC
IPOMEXYTKH BPEMEHU TIPU
PaBHOYCKOPEHHOM JBUKEHUU

C HAaYAJIbHOM CKOPOCTHIO, PABHOM HYIIIO;
M3y4YEHUE JIBUXKEHUS IIapuKa B BA3KOU
KUJIKOCTH; U3YYEHUE JBUKECHUS TeNa,
OpOIIEHHOTO TOPU3OHTAIBHO.
OOBsiCHEHHE OCHOBHBIX ITPUHIUIIOB
JIEUCTBUSI TEXHUYECKUX YCTPOMCTB,
TaKUX KaK: CIUJIOMETP, LIEMTHbIE U
peMEHHBIE Tepelaun JTBUKCHUS; U
yCJIOBUH X 6€30MacHOro
MCII0JIb30BaHUS B IOBCETHEBHOM
AKHU3HH.

Pemenue pacu€THbIX 3a7a4 C IBHO
3aJJaHHOM (PU3HIECKON MOJCITHIO

C UCTIOIb30BAaHUEM OCHOBHBIX (hOPMYIT
KMHEMAaTHKHU.

[TocTpoenue u anau3 rpauKoB
3aBUCUMOCTEN KUHEMATHYECKUX
BEJIMYUH OT BPEMEHHU

JUIsl PABHOMEPHOTO
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MPAKTUYECKOE TPUMEHEHHE:
CIIUIOMETP, NIBUKEHHUE CHAPSIIOB,
LEMHBIE U PEMEHHBIE TIEpEIaun

U PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOT 0
JIBUYKEHUSL.

Pacno3naBanue pu3n4ecKux sBICHUN
B YUEOHBIX OMBITAX U OKPY Karolen
YKU3HU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEUHOE
NIBIDKEHHE, CBOOOTHOE MaJICHUE TEJl,
JBU>KEHUE TIO OKPYKHOCTH.

Onucanne MEXaHUYeCKOro IBUKEHUS
C UCIOJIb30BaHUEM (U3UUECKUX
BEJIMYMH: KOOPAUHATA, MYTh,
nepeMenieHue, CKOpocTh, YCKOPEHUE.
Pabora B rpynnax npu rjiaHUupOBaHUH,
MIPOBEJICHUU U UHTEpHpETallun
pe3yJIbTAaTOB OIBITOB U aHATIU3E
JOTIOJTHUTENIbHBIX UICTOUHUKOB
uH(dOpMAIIIH IO TEME

2.2

JlnHaMuKka

[IpuHIUIT OTHOCUTENBHOCTH
INanunes. Ilepssiii 3akoH HproToHA.
NuepunanbHble CHCTEMBI OTCUETA.
Macca Tena. Cuna. [Ipuniun
CYIIEpPIO3UIIUU CUJI. BTOpo# 3aKk0H

HproTona /11 MmarepuaibHOM TOYKH.

Tpernit 3akoH HeroToHa

JUTSL MaTepUaIbHbIX TOYEK.
3aKOH BCEMUPHOTO TATOTEHHS.
Cuna tsokectu. IlepBas
KOCMHUYECKAsI CKOPOCTb.

CpaBHEeHHE Macc B3aUMOICHCTBYIOLIUX
TEN.

N3y4uenue 3aBUCUMOCTH CHUJIBI
YIIPYTOCTH OT Jiehopmanuu; cpaBHEHUE
CHWJI TPEHUS TTOKOSI, KaUyeHUs U
CKOJIb)KCHHUSI.

OOBbsicHEHHE HEBECOMOCTH.
[IpoBeneHue FKCIIEpUMEHTA:
UCCJIEIOBaHNE 3aBUCUMOCTH CHJI
YIPYTrOCTH, BO3HUKAIOIIUX B MPYKUHE
U PE3MHOBOM 00pasIe, OT UX
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Cuna ynpyrocrtu. 3akoH ['yka.
Bec Tena.

Tpenune. Bunbl Tpenus (mokos,
CKOJIb)KCHHUSI, KAUCHUS).

Cuna tpenus. Cyxoe TpeHue.
Cwita TpeHUs CKOJIBKEHUS U CHUJIa
TpeHus nokos. Koaddurment
TpeHus. Cuma COnpOTUBIICHUS
MIPU JBUKEHUU TeNa B )KUIKOCTU
WJIM rase.

[TocTynarensHOE U BpaliaTelbHOE
JBUKEHUE aOCOIOTHO TBEPIOTO
Tena.

MOMEHT CHJIbI OTHOCUTEIIBHO OCH
BpaiieHus. [nedo cumel. Y cioBust
paBHOBECHS TBEPAOTO TENA.
TexHuyeckre ycTponucTsa u
MPaKTUYECKOE TPUMEHEHHUE:!
NOAIINITHUKH, IBUKEHUE
UCKYCCTBEHHBIX CITYTHUKOB

nedopmanun; u3ydeHue JTBUKCHUS
Opycka 1o HaKJIOHHOM TJIOCKOCTH;
MCCIIE0BAHNE YCIIOBUN PaBHOBECHS
TBEPAOTO TEJA, UMEIOLLETO OCh
BpaIicHusI.

OOBsicHeHHEe 0COOEHHOCTEN
PaBHOMEPHOI'O U paBHOYCKOPEHHOTO
MPSAMOJIMHENHOTO IBHKEHUS,
CBOOOJIHOTO MaJCHUs TEJl, ABUKECHHUS
10 OKPYXHOCTH Ha OCHOBE 3aKOHOB
Herorona, 3ak0Ha BCEMUPHOTO
TATOTEHUS.

OObsiCHEHHE OCHOBHBIX TTPUHITUIIOB
JEUCTBUS MOAIINITHUKOB U UX
MPaKTUYECKOTO TPUMEHEHUSI.
OObsicHEHUE TBMXKCHHS UCKYCCTBEHHBIX
CITYTHUKOB.

Pemenue pacu€THbIX 3a1a4 C SIBHO
3aIaHHOM (PU3UYECKON MOJIENBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U GOopMyI TUHAMUKH.

Pacnio3naBanvie Gpu3nueckux sSBICHUN
B YUEOHBIX OMBITAX U OKPYKarolen
YKU3HU: UHEPLIMS, B3aUMOJICUCTBUE TE.
AHanmu3 pU3NYECKUX MPOIIECCOB U
SIBJICHUH C UCIIOJIb30BAHUEM 3aKOHOB U
MPUHIIUAIIOB: 32aKOH BCEMUPHOTO
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tarorenus, I, I u III 3akonsl HeroTOHA,
MIPUHIINT CYIIEPIIO3UIIAN CHJI, TPUHIIUII
PaBHOIIPABHOCTH MHEPIIMATIBHBIX
CUCTEM OTCYUETA

23

3aKOHbBI COXPAHEHHUS B
MEXaHUKE

NMynbsc MaTepraibHON TOYKH
(Tena), cucTeMbl MaTepUaAIbHBIX

TOYCK. I/IMHYHBC CHJIBI 1 U3BMCHCHUC
HMITYyJIbCa TCJIa. 3aKoH COXpaHCHUA
HMITYJIbCA. PeakTuBHOE JABUKCHHUC.

Pa6Gora cuiibl. MOIIIHOCTE CHJIBI.
Kunernueckas sHeprus
MaTepuaJIbHOM TOUKH. Teopema
00 U3MEHEHUU KUHETUYECKON
SHEPIrUH.

[TorennmaneHas HEpPrUs.
[ToreHumanbHass SHEPrUs ypyro
nehOpMUPOBAHHON MPY>KUHBI.
[ToreHumanbHas 3Heprus Tea
BOJIM3U MMOBEPXHOCTH 3EMJIH.
IlorenmanbHbBIE U
HETOTECHIUAJIbHBIE CUJIbI. CBSI3b
pabOTHI HETTOTEHIIUAJIBHBIX CHJI
C U3MEHECHUEM MEXaHUYECKON
DHEPIUM CUCTEMBI TEJl. 3aKOH
COXPAHEHUSI MEXaHUYECKOU
SHEPIrUH.

Yupyrue u Heynpyrue

[IpoBeneHrE 3KCIEPUMEHTA: U3yUEHUE
a0COJIIOTHO HEYIPYTOro ynapa

C IOMOUIBIO JIBYX OJAMHAKOBBIX
HUTSHBIX MASITHUKOB; UCCIIEIOBAaHNE
CBSI3U pabOTHI CUJIbI C U3MEHEHUEM
MEXaHUYECKOW JHEPTUH Tela

Ha IIPUMEPE PACTSKEHUS pE3HHOBOTO
KIyTa.

OneHka abCOIOTHBIX U OTHOCUTEIIbHBIX
NOTPEIIHOCTEN N3MEepEeHUN (PU3NIECKUX
BEJIMYMH.

Pemrenne pacu€rHbIX 3a/1a4 ¢ IBHO
3aTaHHOM (PU3UYCCKON MOJECIBIO

C MUCIOJIb30BAHMEM OCHOBHBIX 3aKOHOB
U (GOopMyJ IMHAMUKH U 3aKOHOB
COXPaHCHMUS.

Pemrenne kauecTBEHHBIX 3a/1a4

C OIIOPOM Ha U3YYEHHBIE B pa3Jere
«MexaHuKa» 3aKOHbI, 3aKOHOMEPHOCTHU
U (pU3HYECKHUe SIBJICHUS.

Onucanue MEXaHUYECKOTO IBUKEHHUS C
UCIOJIb30BaHUEM (PU3HUECKUX BETUYMH:
UMITYJIbC T€Nla, KHHETUYECKast SHEPIHsl,
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CTOJIKHOBEHHUS.
TexHuueckre ycTponucTBa u
[IPAKTUYECKOE TPUMEHEHHUE:
BOJAOMET, KONIEP, NPYKUHHBIN
MHUCTOJIET, IBUKECHUE PAKET

NOTEHIMAJIbHAS SHEPTHsl, MEXaHUYECKas
paboTa, MEXaHUYEeCKasi MOLHOCTb.
AHanmmn3 pU3NIECKUX MPOIIECCOB U
SIBJICHUI C UCITOJIb30BAaHUEM 3aKOHA
COXpaHEHUs] MEXaHUYECKOU SHEPIuH,
3aKOHA COXPAHEHMS UMITYJIbCA.
OObsicCHEHHE OCHOBHBIX ITPUHITUIIOB
JEUCTBUS U MPAKTUYECKOTO
NPUMEHEHUSI TEXHUYECKUX YCTPOMCTB,
TAKUX KaK: BOAOMET, KONED,
IIPYKUHHBIN TUCTOJIET.

OOBbsiCHEHUE IBMXKEHUS PAKET C ONTOPOI
Ha U3y4YCHHbIC (PU3NYECKUE BEIUUUHBI U
3aKOHBI MEXaHUKHU.

Hcnonp30BaHue Npy MOATOTOBKE
COOOIIIEHNH O TPUMEHECHUH 3aKOHOB
MEXaHUKHA COBPEMEHHBIX
MH(}OPMAIIMOHHBIX TEXHOJIOTUM JIJIs
MIOMCKA, CTPYKTYPUPOBAHUS,
WHTEPIPETALMU U MPECTABICHUS
uH(OpMAIH, KPUTUIECKUHN aHATTU3
noixyyaemMon uH(popMauu

[IpoBenieHrEe KOCBEHHBIX U3MEPEHUH,
VCCIIENOBAaHNN 3aBUCHMOCTEN
($u3nYeCKUX BEIMYHH, TPOBEPKa
IIPEIJIOKEHHBIX TUIIOTE3

Hroro no pazuneny

18
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Pasznea 3. Mouieky/sipHasi pU3HKa ¥ TEPMOAMHAMHKA

3.1

OCHOBBI
MOJIEKYJIIPHO-
KUHETUYECKOU TEOPUHU

9

OCHOBHBIC TTOJIOKCHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUH M X OIBITHOE OOOCHOBAHHE.
bpoyHOBCKOE NBHKEHME.
Huddysus. Xapakrep ABIKCHUS U
B3aMMOJICUCTBUS YaCTHUI] BEIISCTRA.
Mojenu cTpoeHus ra3os,
KHUIKOCTEN U TBEPABIX TEN U
00BSICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE ATUX MoJjieer. Macca u
pasmepsl mosekyil. KonnuectBo
BemiecTBa. IlocTossHHass ABoraapo.
TennoBoe paBHOBECHE.
TemmepaTtypa u €€ u3MepeHue.
[IIkanma remneparyp Llenbcusi.
Mopenb nieaabHOro rasa.
OcHOBHOE ypaBHEHUE

MOJIEK YIS PHO-KUHETUYECKOM
TEOPUU UJICAUTHHOTO rasa.

AOGcommoTHas TeMreparypa Kak Mepa

CpEIHEN KUHETUYECKON SHEPTUU
TEIUIOBOTO JIBUKEHUS YaCTHII rasa.
[IIkama Temnepatyp KeabBuna.
['a30BbIE 3aKOHBI. Y paBHEHUE
Menneneea—Kmnaneitpona.

3akoH [lansToHa. M3ompoieccsl

[IpoBeneHne IKCIEpUMEHTA:
OIpeZIeNIeHHE MacChl BO3yXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MepeHnii 00bEMa KOMHATBHI, 1aBJICHHUS
Y TEMIIEPATYpPbI BO3AyXa B HEW;
MCCJIEIOBAaHNE 3aBUCUMOCTH MEXIY
napamMeTpamMu COCTOSTHUSI pa3peKEHHOT O
rasa.

OreHka aOCOMIOTHBIX M OTHOCUTEIbHBIX
MOTPEIIHOCTEN U3MepeHn (PU3NIECKUX
BEJIMYMH.

OOBbsICHEHHE OCHOBHBIX TPUHIIUIIOB
NENCTBUI TepMOMETpa U OapoMeTpa u
yCJIOBUH UX 6€30MacHOro
VICIIOJIb30BaHMS B ITOBCETHEBHOMN
KU3HH.

PacnioznaBanve Gpuznyueckux sBICHUN

B y4€OHBIX OMBITAX U OKPY>KArOIIeH
KU3HU: TU(dy3us, OpoOyHOBCKOE
JBH)KCHUE.

Onucanue TEIUIOBBIX SABJICHUN

C UCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: JIABJIICHUE ra3a, TeMIeparypa,
CpEIHAS] KHHETUYECKAas SHEPI s
Xa0TUYECKOI0 IBUKEHUSI MOJIEKYII,
CPEHEKBaJApATUYHAsA CKOPOCTh
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B UJICAJIbHOM Ta3e C MOCTOSHHBIM
KOJINYECTBOM BEILIECTBA.
['padmueckoe npeacraBieHue
M30IIPOLIECCOB: U30TEPMa, U30X0pa,
n3o0apa.

TexHuuyeckue ycTponucTsa u
[IPAKTUYECKOE IIPUMEHEHHUE:
TEPMOMETP, OapoMeTp

MOJIEKYIL.

AHanu3 pU3n4YecKuX IpoIecCcoB U
SIBIICHUM ¢ ucnojb3oBanuem MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpPEIHEN
KMHETUYECKOU YHEPTUU TEILIOBOIO
JBIDKEHUST MOJIEKYJT ¢ a0COTIOTHOM
TEMIIEPATYPOU.

Pemenune pacu€THbIX 3a71a4 € SIBHO
3a71aHHON (PU3UYECKON MOAEIBIO

C UCIIOJIb30BAHUEM OCHOBHBIX
nonoxeHnit MKT, 3akoHOB u ¢hopmyn
MOJIEKYJISIPHOU (PU3UKH.

Pabota B rpymnmax npu riaHupOBaHUH,
MPOBEJICHUU U UHTEPIIPETALUN
PE3YyIBTATOB OMBITOB U aHATIU3E
JOTOJTHUTEIbHBIX UICTOUHUKOB
uH(pOpMaIIK IO TEME

3.2

OCHOBBI
TEPMOIMHAMH KU

10

TepMoanHamMu4deckasi CUCTEMA.
BHyTpenHss sHEprUA
TEPMOJAUHAMHUYECKON CUCTEMBI U
CIIOCOOBI €€ U3MEHEHUSI.
KonuuecTBo Tennotsl U padbora.
BuyTpeHHss 3HEprust 0THOATOMHOTO
HJicaIbHOro raza. Buasl
TEIJIONEPENauM: TEIIONPOBOIHOCTb,
KOHBEKIIHs, U3JIy4YEeHUE. Y IeTIbHas
TEIJIOEMKOCTh BELECTBA.

[IpoBeneHue 3KCIEpUMEHTA: U3MEPEHHUE
YAEIBbHON TETIIOEMKOCTH BEIIECTBA.
Ornenka aOCONIOTHBIX M OTHOCHUTEIBbHBIX
MOTPEITHOCTEN U3MEpeHU (PU3nIecKux
BEJINYHH.

N3ydenue moeneil napoBoil TypOUHBI,
JIBUTATENS] BHYTPEHHETO CTOPAHUS,
PEaKTUBHOTO JIBUTATEIIS.

OOBsicCHeHHE TPUHITUIIOB JIEUCTBUS U
YCIIOBHI 0€30IaCHOT'0 MCIIOJIb30BaHUS
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KomnuecTBo TerioTsl

IIPU TEIUIONEpEaaye.

[Tonsarue 06 aguabaTHOM IpoIiecce.
ITepBbli1 3aKOH TEPMOIMHAMUKH.
[IprumeHenue repBoro 3aKoHa
TEPMOJUHAMUKH K U30IPOLIECCAM.
I'padmueckas nHTEpIpETALUSL
paboTHI Taza.

BTopoii 3aK0H TEPMOIMHAMUKH.
HeoGpatumocTs mpoiieccoB

B [IPUPOJE.

TemtoBble MamnHbL. [TprUHITUTIBL
JEHCTBUS TEIJIOBBIX MAIlIMH.
[TpeobpazoBanus IHEPTUH

B TEIUIOBBIX MAIlIMHAX.
Koadpdunuent nonesnoro aercTus
TEIUIOBOW MAIlWHBI.

Hukn KapHo u ero ko3gpuuueHt
HIOJIE3HOT'O JICHCTBUS.
DKOJ0ruuecKrue npoodaemMsl
TEIJIO3HEPT€TUKHU.

TexHnueckne ycTpoucTBsa u
MPaKTUYECKOE MPUMEHEHHE:
JBUTATENIb BHYTPEHHETO CrOpaHus,
OBITOBOH XOJIOUIIBHHUK,
KOHJULIOHED

B TIOBCETHEBHOM JKU3HU JIBUTATEIIS
BHYTPEHHETO CrOpaHusi, ObITOBOIO
XOJIOAWIbHUKA, KOHIUIMOHEPA.
Omnucanue CBOMCTB T€J U TEIJIOBBIX
SIBJICHUW C UCIIOJIb30BaHUEM
dbu3NYECKUX BEJIMYMH: JABJICHUE Ta3a,
TEeMIIepaTypa, KOJIUIECTBO TETIOTHI,
BHYTPEHHsISI DHEPrus, padoTa rasa.
Pemenne pacu€THbIX 3a/1a4 C SIBHO
3aJJaHHOUN (PU3MIECKON MOJCITHIO

C HCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyI MOJEKYJISIPHOM (DU3UKHU U
TEPMOJANHAMUKHU.

Pemenne kauecTBEHHBIX 3aa4

C OIOPOI Ha U3YyYEHHBIE B pa3fiee
«MonexynsipHas Qusuka u
TEPMOJAMHAMHKAY 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE
SIBJICHHSI.

PaGora B rpymnmax npu aHanmse
JIOTIOJIHUTENIbHBIX UCTOYHUKOB
uH(GOpPMAIUH TI0 TEME
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ArperarHsie
COCTOSIHMS BEILECTBA.
@da30BbIE NTEPEXOABI

[TapooOpa3zoBaHue U KOHACHCAIHS.
HcnapeHue u KUMEHUE.
AGCOIIOTHAS. U1 OTHOCUTEIIbHAS
BJIAJKHOCTh BO3ayxa. HaceimeHHbIn
nap. Y nenpHas Temiora
napooOpazoBaHusi. 3aBUCUMOCTh
TEMIIEPATYPHI KUTIEHUS OT TABJICHUSI.
Trépnoe Teno. Kpucramnmmueckue u
amop(dHbIe Tena. AHU30TPOMHS
CBOMCTB KPUCTAJJIOB. JKuakue
kpuctauibl. CoBpeMEHHbIE
Marepuansl. [l1aBnenue u
KpUCTAJIM3alus. Y IeJIbHas TEmIoTa
rasienusi. Cyomumanus.
YpaBHeHHE TEIIOBOrO OaaHca.
TexHuueckne ycTporucTBa u
MPaKTUYECKOE TPUMEHEHHUE:
TUTPOMETP U TICUXPOMETD,
KATOPUMETP, TEXHOJIOTUH
NOJIyYEHUSI COBPEMEHHBIX
MaTepuagoB, B TOM YUCIIE
HaHOMAaTEpHUaJIOB,

Y HAHOTEXHOJIOTU U

[IpoBeneHre SKCIEpUMEHTA: U3MEPEHUE
OTHOCHUTEJIbHOW BIAXKHOCTH BO31yXa.
OreHka aOCOMFOTHBIX M OTHOCUTEIIbHBIX
MOTPEIIHOCTEN N3MEepEeHUN (PU3NIECKUX
BEJINYUH.

N3ydyeHne cBOMCTB HACBIICHHBIX
1apoB, CIOCOOOB U3MEpPEHUs
BJIAYKHOCTH

HaGmronenue kunenus npu
MOHUKEHHOM JIaBJICHUM, HATPEBAHUS

U TJIABJICHUS KPUCTAIIMYECKOTO
BEILIECTBA.

OObsicCHEHUE PUHIIUIIOB JIEHCTBUS U
yCIIOBUI 0€30MacHOr0 MCIOIL30BaHUS
B [IOBCEJIHEBHOM KU3HU TUTPOMETPA,
MICUXPOMETPA, KaJTOPUMETPA.

N3ydyeHne TeXHOJIOTHUM MOTy4dEeHUS
COBPEMEHHBIX MaTE€PHAJIOB, B TOM YHCIIC
HaHOMAaTepHUasoB.

Pemenue pacdy€THbIX 3a7a4 C IBHO
3aJJaHHON (PU3MIECKON MOJCIHIO

C UCIOJIb30BAaHUEM YPABHEHHUS
TEIJIOBOTO OasaHca.

Penienune kauecTBEHHBIX 3a1a4

C OMOPOH HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (PU3UUYECKHE
SBJICHUS 110 TEME.
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Pacnio3naBanue ¢pu3ndyecKux SBICHUN
B YU4€OHBIX OMBITAX U OKPY>KAIOIIeH
KU3HU: nedopmarusi TBEPABIX TeT,
HarpeBaHue U OXJIAXKJCHUE Tell,
W3MEHEHUE arperaTHbIX COCTOSIHUM
BEIIECTBA U OOBSICHEHUE UX HA OCHOBE
3aKOHOB U (POPMYJT MOJIEKYJIIPHOU
bu3uKH.

Hcnonb3oBanue nHGOPMAITMOHHBIX
TEXHOJIOTUM JIJIs1 TTOKCKA,
CTPYKTYpUPOBAHMUS, UHTEPIPETAIIUU U
npeacTaBieHus HHGOpMAaIMU Mpy
MOJITOTOBKE COOOIIEHU O TPUMEHEHUHU
3aKOHOB MOJICKYJISIPHON (DU3UKHU U
TEPMOJANHAMHKHU B TEXHHUKE

Y TEXHOJIOTHSIX

Hroro no pazneny 24
Paznen 4. diekTpoauHaMuKka
4.1 | DnekTpocTaTuka 10 DJieKTpu3anus Tei. JiekTpudeckuid | [IpoBeneHue SKCrepuMEHTa: U3MEPEHUE

3apsan. /IBa Buaa 3JIEeKTPUYECKUX
3apsanoB. [IpoBogHuKw,
JIUBJICKTPUKU U MMOTYIPOBOJHUKHU.
3aKOH COXpPaHEHUS INEKTPUUECKOTO
3apsiza.

BzaumopericTBue 3aps10B. 3aKOH
Kynona. ToueuHslii 3JIEKTPUYECKUN
3apsl. DNEKTPUUECKOE TOJIE.

JIEKTPOEMKOCTU KOHJIEHCATOPA.
Orerka aOCOMOTHBIX U OTHOCUTEIBHBIX
MOTPEUTHOCTEN U3MEpEeHN (PU3NIECKIX
BEJINYMH.

N3yueHue NpUuHUHUIIOB ACHCTBUS
AIIEKTPOCKOIIA, HIIEKTPOMETPA,
KOH/JIEHCATOpa.

N3yueHue NpuHIUIIOB AEHCTBUS
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Hanpsk€HHOCTB 3JIEKTPUYECKOTO
nosist. [IpuHnun cynepnosuuuu
BJICKTPUYECKUX TTOJer. JInHumM
HANPsHKEHHOCTH DJIEKTPUYECKOTO
TTOJIAL.

Pabota cui 351eKTpoCTaTH4eCcKOro
noJist. [lorennuan. Pa3HocTh
noreHuuanoB. [I[poBogHUKHN 1
JIUDJIEKTPUKU B
AJIEKTPOCTATUYECKOM MOJIE.
JlnanexkTpuyeckas MPOHUIAEMOCTb.
DnekTpoéMKocTh. KoHnaencarop.
DNEeKTPOEMKOCTH TUIOCKOTO
KOHJIEHCAaTOpa. DHEPrus
3apsKEHHOI 0 KOHJIEHCATOpa.
TexHuueckne ycTporucTBa u
MPAKTUYECKOE TPUMEHEHHUE:
AJIEKTPOCKOIL, AJIEKTPOMETD,
AJIEKTPOCTATUYECKAS 3aINTA,
3a3eMJICHUE JIEKTPONPUOOPOB,
KOHJIEHCATOP, KONIMPOBAJIbHBIN
anrapar, CTpyHHBIN IIPUHTEP

U yCJIOBHI 0€30MacHOr0 MPUMEHEHHUS
B [IPAKTUYECKOM KU3HU,
KOIIMPOBAJILHOI'O anmnapara, CTpyiHOIro
IIPUHTEPA.

Paccmotpenue gpuznueckux OCHOBaHUMN
3JIEKTPOCTATUYECKOU 3aIUThI U
3a3eMJIEHUS AJIEKTPONprOOPOB.
Pemenune pacu€THbIX 3a71a4 € SIBHO
3a71aHHON (PU3UYECKON MOEIBIO

C UCIOJIb30BAHMEM OCHOBHBIX 3aKOHOB
U GOpMYI SIEKTPOCTATHKHU.

Pemrenne kauecTBEHHBIX 3a/1a4

C OIIOPO¥ Ha U3YYEHHBIC 3AKOHBI,
3aKOHOMEPHOCTHU U (PU3HUECKUE
SIBJICHUS 3JIEKTPOCTATHUKH.
PacnioznaBanue Gpuznyeckux sBICHUN
B YU4€OHBIX OMBITAX U OKPY>KarOIIeH
YKU3HU: DJIEKTPU3ALIMS Tell,
B3aMMO/ICHCTBUE 3apsAJI0B U OOBICHEHHE
UX Ha OCHOBE 3aKOHOB U (hopMyI
AIEKTPOCTATHKH.

Onucanue U3y4eHHbIX CBOMCTB
BEIIECTBA U AJIEKTPUUYECKUX SBJICHUI

C UCIOJIb30BAHUEM (PU3HUECKUX
BEJIMYMH: JJICKTPUYECKHUN 3apsil,
HaNpsLKEHHOCTD 3JIEKTPUYECKOTO TOJI,
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NOTEHILMAJI, PA3HOCTh MMOTEHIIUAJIOB,
BIIEKTPOEMKOCTb.

AHanmmn3 pU3NIECKUX MPOIIECCOB U
SIBIICHUU C UCIIOJIb30BAaHUEM
(bu3MUECKNX 3aKOHOB: 3aKOHA
COXpaHEHUs ANEKTPUUYECKOro 3apsa,
3akoHa KymoHna.

Pabota B rpynmnax npu ananuse
JIOTIOTHUTEIILHBIX UCTOYHUKOB
uH(OPMAITIH ¥ TIOJITOTOBKE COOOITICHUH
O MPOSIBJIEHUH 3aKOHOB 3JIEKTPOCTATUKH
B OKpYXKaIOIIeH KU3HHU W MPUMCHCHUH
UX B TEXHUKE

4.2

IlocTossHHBIII

AJIEKTPUYECKUH TOK.

Toku B pa3IM4HBIX
cpenax

12

DJIEKTPUUYECKUN TOK. Y CIIOBUS
CYILIECTBOBAHMUSI JIEKTPUUECKOTO
Toka. crounuku Toka. Cuia Toka.
[TocTOAHHBIN TOK.

Hanpsoxenue.

3akoH OMa 1J1s1 yyacTKa Lenu.
DNEKTPUYECKOE COMPOTUBIICHHUE.

VY IenbHOE COMPOTUBIICHHE
BeniectBa. [locnegoBarensHoe,
napajuiesibHOe, CMEIIaHHOE
COCIMHEHHUE MTPOBOHUKOB.

Paborta »nexTpuyeckoro Toka.
3akoH J[>xoyns—Jlenma. MoniHocTh
AJIEKTPUYECKOTrO TOKA.

[IpoBeneHre SKCIEpUMEHTA: U3yYCHUE
CMEIIIAHHOTO COEJIMHEHUS PE3UCTOPOB;
n3mepenne DJIC UCTOUHMKA TOKA U €ro
BHYTPEHHET'0 COIPOTUBIICHNS;
HaOJII0ICHHUE DJICKTPOJIH3A.

OneHka abCOIOTHBIX U OTHOCUTENIbHBIX
MOTPENTHOCTEN U3MEpeHU (PU3nIecKux
BEJINYUH.

OObsicHEeHUE PUHIIUIIOB JIEHCTBUS U
yCIIOBUI 0€3011aCHOr0 MPUMEHEHUS
amIiepMeTpa, BOJIbTMETpa, peocTara,
HMCTOYHUKOB TOKA,
3JIEKTPOHArpeBaTeIbHbIX U
AJIEKTPOOCBETUTEIHHBIX TPUOOPOB,
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DIIEKTPOABIKYIIAsl CUJIA U
BHYTPEHHEE COIPOTUBIICHUE
MCTOYHHKA TOKA. 3akoH OMa

JUTSI TIOJTHOM (3aMKHYTOM )
anexTpuyeckor nenu. Koporkoe
3aMbIKaHHE.

DneKTpoHHAasi MPOBOJUMOCTD
TBEPIBIX METAIIOB. 3aBUCUMOCTh
COIPOTHUBIICHUS] METAJIJIOB

OT TEMIIEpaTypHl.
CBepxnpoBOAUMOCTb.
DJIEKTPUYECKUN TOK B BaKyyMe.
CBolicTBa 3JEKTPOHHBIX ITYYKOB.
[TonynpoBoguuku. CoOCTBeHHAs U
IIPUMECHAs TPOBOAUMOCTD
MOIyNnpOoBOAHUKOB. CBOMCTBA
p—n-nepexona.
[TonynpoBOJHUKOBBIE TPUOOPHI.
DNeKTpUYECKUH TOK B pacTBOpax 1
pacriaBax J1eKTPOJIUTOB.

3JICKTpOJII/ITI/I‘-ICCKa$I Aucconuanus.

DIIEKTPOIH3.
DJIEKTPUYECKUAN TOK B ra3ax.
CaMoCTOsTENbHBIN U
HECAMOCTOSITEJIbHBIN pa3psii.
Monnus. [1na3zma.
TexHuueckre ycTporucTBa U

TEpPMOMETPa CONPOTUBIICHHUS,
BaKyyMHOT'O AM0]1a, TEPMUCTOPOB U
(bOTOPE3UCTOPOB, MOTYITPOBOTHUKOBBIX
JMOA0B, FraJIbBAHUKH.

Pemenue pacu€THbIX 3a1a4 C SIBHO
3aIaHHON (PU3UYECKON MOJIEIBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u popmyi Tembl «IlocTosTHHBIN
DIEKTPUYECKUU TOKY.

Pacno3naBanve Gpuznyeckux sSBICHUN
B YUEOHBIX OMBITAX U OKPYKarolen
YKU3HU: DJIEKTpUYECKasi MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MAarHUTHOE JECUCTBUS TOKA.

AHaIIn3 3JIEKTPUYECKUX SIBJICHUHN U
MPOLIECCOB B LEMSX MOCTOSHHOTO TOKA
C UCIIOJIb30BAHUEM 3aKOHOB: 3aKOH
OmMma, 3aKOHOMEpPHOCTH
MIOCJIEIOBATENBHOrO U NApaJLIEIbHOTO
COEIMHEHUS POBOAHUKOB, 3aKOH
Jxoyns-Jlenua.

Onucanue n3y4eHHbIX CBOMCTB
BEILECTB U JICKTPUUECKUX SIBJICHUI

C UCIOJIb30BAHUEM (PU3UYECKUX
BEJIMYUH: JIEKTPUUECKUU 3apsiji, CHIIa
TOKa, SJIEKTPUUECKOE HAMPSHKEHUE,
AIEKTPUUYECKOE COMTPOTUBIIEHUE,
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MPAKTHUECKOE MPUMEHEHHE:
amIepMeTp, BOJIbTMETP, PeocTar,
MCTOYHUKHU TOKa,
AJIEKTPOHArpeBaTeIbHbIE TPUOOPHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI,
TEPMOMETP COMPOTUBIICHUS,
BaKYyMHBIH THOJI, TEPMUCTOPHI U
(bOoTOpE3UCTOPHI,
MOJTYIIPOBOJHUKOBBIN U0/,
rajbBaHUKa

pa3zHocTh noteniumainos, IJ[C, padota
TOKa, MOIITHOCTh TOKa.

Hcnons3oBanue nH(MOpPMAIMOHHBIX
TEXHOJIOTUM JIJIs1 TOKCKa,
CTPYKTYpUPOBaHMUS, UHTEPIPETAIIUN U
npeacTaBieHus HHQOpMaUuK npu
MOATOTOBKE COOOIICHU O TPUMEHECHUHN
3aKOHOB IOCTOSIHHOT'O TOKa B TEXHUKE H
TEXHOJIOTHSX

Htoro no pazneny 22
Pe3epBHOE Bpems 2
OBHIIEE KOJIMYECTBO 68
YACOB I1O ITPOI'PAMME
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11 KJIACC

HanmenoBanue

Ne KommaecTBo OCHOBHBIE BUJIBI ICITEIbHOCTH
pa3ziesioB U TeM [IporpamMmmuoe conepkanue

n/m 4acoB o0 y4arommxcs

y4eOHOI0 IIpeIMeTa
Paznen 1. diekTrpoauHamMuka
1.1 | MaruutHoe moJie. 11 [TocTosTHHBIE MarHUTHI. [IpoBenenue 3KcriepuMeHTa: U3y4eHUE

DJIeKTpOMarHuTHas
WHTYKITUSI

B3aumopaencTBre NOCTOSHHBIX
MarHuToB. MarHuTHoE IoJIe.
BekTop MaraHuTHON MHIYKLIHH.
[Tpunun cynepno3uiuu
MarHMTHBIX IToieH. JInnuu
MarHuTHOW MHAYKInU. Kaptuna
JIMHUM MarHUTHOW MHAYKIIMH MOJIA
ITOCTOSTHHBIX MarHUTOB.
MarsnuTHOE 1oJie TPOBOJHUKA

¢ TokoM. KapTuHa TUHUI UHIYKIIUH
MAarduTHOTO II0JIS JUTHHHOT'O
MPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O
KOJIbLIEBOT'O IIPOBOJHUKA, KaTYIIKH
¢ TokoM. OnbIT DpcTeaa.
B3anmoperictBue npoBOTHUKOB

C TOKOM.

Cuna Amnepa, €€ MOIy/b U
HAaMpaBJICHUE.

Cuna JlopeHnna, €€ MOysb U
HarpasieHue. J[BrxxeHue
3apsSKEHHOW YaCTHIIbI

MAarHUTHOTO IOJISI KaTYIIKH C TOKOM;
UCCJIEIOBAHUE JEHUCTBUS TIOCTOSHHOIO
MarHuTa Ha paMKy ¢ TOKOM;
UCCIJIEIOBAHUE SIBJICHUS
AIIEKTPOMAarHUTHOW MHIYKIINH.
Onenka a0CONIIOTHBIX M OTHOCUTENBHBIX
MOTPEIIHOCTEN U3MEPEHUIN (PU3NYECKHUX
BEJIMYMH.

OOBbscHEHNE NPUHLUIIOB IEUCTBUS U
yCIIOBU 0€3011acCHOTr0 MPUMEHEHUS
ITOCTOSIHHBIX MarHUTOB,
AJIEKTPOMAarHUTOB, 3JIEKTPOIBUTATEI,
YCKOPUTEIIEH 3JIEMEHTAPHBIX YaCTHLI,
MHIYKIIMOHHOM IIEYH.

Pemenne pacu€rHbIx 3a1a4

Ha MpUMEHEHUE POPMYI TEMBI
«MarnuTtHOe nojue. DIeKTPOMAarHUTHas
WHTYKIUSD).

Pelmenne kauecTBEHHBIX 3a/1a4

C OIOPOW HA U3YUYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTHU U (pU3HUYECKUE

44



®denepanbHas padodas mporpamma | @usuka. 10—11 kmaccer (0a30BBIH yPOBEHD)

B OJHOPOAHOM MAarHMWTHOM IIOJIE.
Pa6ora cumsr Jlopenna.

SIBneHne ANEKTPOMATHUTHOU
nHaykuu. [lotok BexkTopa
MarHUTHOW WHIYKIIHH.
DNEeKTPOABHIKYILAs CHJIa MHIYKLUU.
3aKOH AJIEKTPOMArHuTHON
nHaykunu Papanes.

BuxpeBoe anekrprueckoe noie.
DNEKTPOABMKYILIAs CHJIA MHIYKIUU
B IIPOBOJJHUKE, IBHIKYILIEMCS
MTOCTYNATEIBHO B OJTHOPOJIHOM
MAarHUTHOM MOJIE.

IIpaBuno Jlenua.

NunykTuBHOCTD. SIBIEHUE
CaMOMHIYKLHH. DJIEKTPOABUKYILIAS
CuJa CaMOUHIYKLIUH.

DHeprusi MarHUTHOTO OIS KaTyIIKH
C TOKOM.

DNEeKTPOMArHUTHOE MOJIE.
TexHnueckne ycTpoucTsa u
IPAKTUYECKOE IPUMEHEHHE:
IIOCTOSIHHBIE MarHMTHI,
AJIEKTPOMArHuThI,
AJIEKTPOABUTATEND, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHLI,
VHYKIIMOHHAS NE€Yb

SABJIEHUS TeEMbI «MarHUTHOE TOJIE.
DJIEKTPOMAarHUTHAs! UHIYKIIHS.
OrnpenenieHUe HAMPABICHUS BEKTOPa
WHAYKIIUA MarHUTHOTO MOJIs
MIPOBOJIHUKA C TOKOM, CHJIbI AMIIEpa
u cuiibl JIopeHna.

Pacno3naBanue pu3nM4ecKux SBICHUN
B Y4E€OHBIX OMBITAX M OKPYKAIOIeih
YKUA3HU: B3aUMO/JICVICTBUE MAarHUTOB,
AJIEKTPOMArHuTHAasE UHAYKIUSA,
NENCTBHE MAarHUTHOTO TOJIS Ha
MPOBOJAHUK C TOKOM U JBHKYIIIAMCS
3apsn.

AHanuM3 3JIEKTPOMAarHUTHBIX SBJICHUN
C UCIIOJIb30BAHUEM 3aKOHA
AJIEKTPOMArHUTHOW UHIYKIINH.
Onucanue n3y4eHHbIX CBOMCTB
BEILIECTB U 3JIEKTPOMArHUTHBIX
SABJICHUH C UCIIOJb30BAHUEM
(U3UYECKUX BETWYUH: WHITYKITUS
MAarHuTHOTO MOJIsl, cujla AMrepa, cuiia
JlopeHiia, ”HAYKTUBHOCTh KaTYILKH,
AHEPIUs AIEKTPUYECKOrO U MArHUTHOTO
oJIEH

Hroro no pazneny

11
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Paznea 2. Kosie0anus 1 BOJHBI

2.1

MexaHU4eCcKHue 1
AJIEKTPOMArHUTHHIE
KoJICOaHU S

KonebarenpHas cucrema.
CB0oOOHBIE MEXaHUYECKUE
KoseOanus. ["'apmonnueckue
koneOanus. [lepuon, gactora,
amMIuIuTyaa 1 pasza KoieOaHui.
[IpyXMHHBIN MasATHUK.
MaremMatuyeckuii MasiTHUK.
YpaBHEHHE TAPMOHUYECKUX
kosnebanuit. [IpeBparenue sHepruu
IpU TaPMOHUYECKHUX KOJICOAHUSIX.
KonebarenbHbIil KOHTYP.
CBOOOIHBIE 3JIEKTPOMArHUTHBIE
KoJIe0aHUs B UACAILHOM
K0J1e0aTeIbHOM KOHTYpe. AHAJIOTUs
MEXK]ly MEXaHUYECKUMU U
AIEKTPOMArHUTHBIMH KOJICOAHUSIMHU.
®opmyna TomcoHa. 3aKOH
COXPAHEHHUS IHEPTUH B UICATBHOM
KoJIe0aTeILHOM KOHTYpE.
[IpencraBieHne 0O 3aTyXarOIMMNX
Kosie0aHusaxX. BeIHYKIeHHbIE
MEXaHUYeCKUE KOaeOaHusl.
Pe3onanc. BeiHyXk1eHHbBIE
AJIEKTPOMArHUTHBIE KOJIeOaHusl.
IlepeMeHHBII TOK.
Cunycou1anbHbIN TEPEMEHHBIN TOK.

HccnenoBanne napamMmeTpoB
KoJieOaTeIbHON CUCTEMBI — MEPHOJIA,
YaCTOThI, AMIUIATYIBI U (ha3bl
KoseOaHuii (MPy>KUHHBIN U/UITN
MaTeMaTUYECKUIl MaATHHK).
Habmronenue 3aTyxaromux KoJe0aHuu.
HccnenoBanue CBOMCTB BbIHYKIEHHBIX
KOJIEOaHUH.

HaGmonenue pesonanca.

[IpoBeneHne sKCepUMEHTA:
MCCJIEeI0BaHNUE 3aBUCUMOCTH IIeproaa
MaJIbIX KoJieOaHU Tpy3a Ha HUTH

OT JUTMHBI HUTH U MAcCChI TPY3a;
MCCJIEeI0BaHNE TEPEMEHHOI0 TOKA

B LIETIU U3 MOCIEA0BATENBHO
COCMHEHHBIX KOHJIEHCATOPA, KaTYIIIKA
U PE3UCTOpA.

Onenka a0COJIIOTHBIX U OTHOCUTENbHBIX
MOTPENTHOCTEN U3MEpeHU (PU3NIEeCKuX
BEJIMYMH.

OObsicHEeHUE TPUHIIUIIOB JIEUCTBUS U
YCIIOBUI 0€30M1aCHOr0 NPUMEHEHHUS
ANIEKTPUUYECKOr0 3BOHKA, TeHepaTopa
MEPEMEHHOIO TOKA, TUHHUIN
AJeKTponepeaay.

Pemenue pacuéTHbIX 3a71a4 C SIBHO
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MoOnIHOCTh NEPEMEHHOIO TOKA.
AMIUIUTYJHOE U AEHCTBYIOIIEE

3HAYCHUC CUJIbI TOKA U HAIIPAKCHUA.

Tpanchopmarop. [IpousBoactso,
nepenaya u notrpedieHue
AJIEKTPUYECKOU IHEPIUU.
DKOJIOTUYECKHE PUCKH

ITpU IIPOU3BOACTBEC DJICKTPOOHCPIUU.

Kynerypa ucnons3zoBanus
3JIEKTPOSHEPTUH B IMOBCETHEBHON
KU3HHU.

TexHnueckne ycTponcTBa u
IIPAKTUYECKOE IIPUMEHEHHUE:
AJIEKTPUYECKUHN 3BOHOK, T€HEPATOP
IIEPEMEHHOI0 TOKA, IMHUU
aJIeKTponepenayd

3aIaHHOM (PU3UYECKON MOENbIO

C MCTOJb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMYyII, ONTUCHIBAIOIIIUX
MEXaHUYECKHE U DJICKTPOMArHUTHBIC
KoJieOaHus.

Onucanne MEXaHUYECKUX U
AJIEKTPOMArHUTHBIX KOJICOaHUIA

C MCTIOJIb30BaHUEM (DU3HUECKHUX
BEJIMYMH: TIEPUO ¥ 4aCcTOTa
Kosie0aHui, aMruTyna u ¢asa
KoJieOaHmiA, 3aps]T U CUjla TOKA

B TAPMOHUYECKUX IJICKTPOMArHATHBIX
KOJIeOaHUsX.

Pemenne kauecTBEHHBIX 3a/1a4

C OIOPOW HA U3YUYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTH, ONTUCHIBAIOIITNE
MEXaHUYCCKHE U DJIICKTPOMArHUTHBIC
KoJieOaHus.

PaGora B rpymnmnax npu riaHupOBaHUH,
MPOBEICHUN U UHTEPIIPETAIIUN
PE3yJIbTaTOB OMBITOB, U aHAJIHM3E
JIOTIOTHUTEIILHBIX HCTOYHUKOB
uH(pOpMaIK 10 TeEME

2.2

MexaHu4eCcKue 1
AJIEKTPOMArHUTHBIE
BOJTHBI

MexaHn4ecKkue BOJIHBI, YCIOBUS
pacnipoctpanenus. [lepuog.
CKopoCTh pacnpoCTpaHEHUs U
JUIMHA BOJHBL. [lonepeunsle n

N3ydyenue oOpa3zoBaHus u
pacrpocTpaHeHHsI TIONEPEYHBIX U
MPOAOTBHBIX BOJIH.

Habmonenue orpaxkenus
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MIPOJOJIbHBIE BOJIHBI.
WNutepdepenius u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CKOpOCTh 3BYKa. | pOMKOCTH
3Byka. Beicota ToHa. TemOp 3ByKa.
DNEeKTPOMarHUTHBIE BOJTHBI.
VYcaoBust uznydeHus
AIEKTPOMArHUTHBIX BOJIH. B3anmHas
opueHTanus BeKTopoB E, B,

U B 3JIEKTPOMAarHUTHOW BOJIHE.
CBolicTBa 31€KTPOMATrHUTHBIX BOJIH:
OTpaXeHHE, PETOMJIICHUE,
noJispu3anus, TuQpaKius,
untepdepenius. CKOpocTb
AIEKTPOMArHUTHBIX BOJIH.

[Ikana »MeKTpOMarHUTHBIX BOJIH.
[TpumeHeHne 3IeKTpOMarHUTHBIX
BOJIH B TCXHUKE H OBITY.
[IpuHIUIIBI pagUOCBSI3U U
TeneBuaeHus. Pagronokarusi.
DNEKTPOMATrHUTHOE 3arps3HEHUE
OKPYKaloIIen Cpebl.
TexHnueckne ycTponcTsa u
MPaKTUYECKOE MPUMEHEHHE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTPa3ByKOBas TMArHOCTHKA

B TEXHHUKE U MEIUIIMHE, pajap,

Y TIpeIoMIIeHUs], UHTEephEPEHIINHT U
Tudpakiui MEXaHUYECKUX BOJIH.
HaGmronenue cBsizu rpOMKOCTH 3BYKa U
BBICOTBI TOHA C aMIUIUTYI0M U
4acTOTOU KoJIeOaHUH, 3ByKOBOTO
pe30HaHca.

HccnenoBanue cBONCTB
AJIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE,
MpEJIOMJICHHE, NOJISIPU3ALIUS,
audpakiusi, “HTepPEePeHIIHSL.
N3ydenune ycnoBuil U3y4yeHUs
AJIEKTPOMArHUTHBIX BOJIH, B3aUMHOM
opueHTanuu BeKTopoB E, B,

V B JICKTPOMArHMTHOW BOJIHE.
N3yuenue nprumeHeHus
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OOBsiCHEHUE TPUHITUIIOB JICUCTBUS U
yCIIOBUI O€30MacHOr0 MPUMEHEHHUSI
MY3bIKAJIBHBIX HHCTPYMEHTOB,
YIBTPa3BYKOBOM JUATHOCTUKH

B TEXHUKE U MEJIUIINHE, pajapa,
PaIuONPUEMHHKA, TEJIEBU30DA,
aHTeHHbI, Tenepona, CBU-neun.
Pemienne pacu€THBIX U KaU€CTBEHHBIX
3a/1a4 ¢ ONOPOI HA U3YyUYEHHbIEC 3aKOHBI
Y 3aKOHOMEPHOCTH, OMKCHIBAIOLINE
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paguoONpUEMHUK, TEIEBU30D,
anTeHHa, tenedon, CBU-neun

pacnpocTpaHEeHUE MEXAHUYECKUX U
AJIEKTPOMAarHUTHBIX BOJIH.
Hcnonb3oBaHue HHPOPMALIMOHHBIX
TEXHOJIOTUM JIJIs1 TOUCKA,
CTPYKTYPUPOBaHUS, UHTEPIPETALUU U
MpeICTaBIeHUs UHPOpMalUU

IIpY IOJATOTOBKE COOOIIEHUI

00 MCNOJIb30BaHUU JIEKTPOMArHUTHBIX
BOJIH B TEXHUKE.

VYyactue B ITMCKyCCUU

00 AIIEKTPOMarHUTHOM 3arps3HEHUU
OKPYKarollen Cpebl.

Pabora B rpymnmax npu mjiaHupOBaHUH,
IIPOBEJICHNN U NHTEPIPETALNN
PE3YJIBTATOB ONBITOB U aHAJIM3E
JIOTIOJTHUTENIbHBIX HCTOYHUKOB
uH(pOpMaIK 1o TeMe

23

Onrtuka

10

['eomeTpuueckas onruka.
[IpssMonMHEHHOE pacIPOCTPAHEHUE
CBETa B OIHOPOAHOM cpexe. Jlyu
cBeTa. TOYeUHbIM UICTOYHHUK CBETA.
OtpaxxeHue cBeta. 3aKOHBI
otpaxeHus ceera. [loctpoenue
M300paKEHUH B IJIOCKOM 3€pKaJie.
[Ipenomiienue cBeta. 3aKOHBI
MpeioMJIeHHs cBeTa. AOCOTIOTHBIN
rokasaressb npenomienus. [lonHnoe

N3yuenue siBIeHUS MTOJTHOTO
BHYTPEHHETO OTPAXKEHUSI, €TO
IPUMEHEHUS B CBETOBOJIE.

N3ydyenune moaenern MUKpPOCKONa,
TEJIECKOIa.

[Tonydenue ciekTpa ¢ TOMOIIBIO
MPU3MBI U TUGPAKIIMOHHONU PEIIETKH.
N3mepenne nmokazarens mpeoMIICHUS
CTEKJIA.

HccnenoBanue cBOWCTB M300pasKEHUIMA

49




®denepanbHas padodas mporpamma | @usuka. 10—11 kmaccer (0a30BBIH yPOBEHD)

BHYTpPEHHEE OTpakKeHUE.
[IpenenbHbIN Yo MOIHOTO
BHYTPEHHET'0 OTPaKEHUS.
Jucnepcus cBeta. CI0KHBIN COCTaB
Oemoro cBeta. LIBer.

Cobuparoliiue 1 paccerBaroIIne
miH3bl. ToHKas nuH3a. POKyCHOE
PacCTOSIHUE U ONTHYECKast CUJIA
TOHKOM J1H3bL. [locTpoeHue
M300paKeHU B COOMPAIOIINX U
paccenBaromux JuH3ax. Popmyna
TOHKOM JIMH3BI. Y BEIMUCHUE,
JTaBaeMoe JIMH30M.

[Ipenensr npuMeHUMOCTH
r€OMETPUUYECKON OITHUKH.

Bonnosas ontuka. Matepdepennus
cBera. KorepeHTHbBIC HCTOYHUKH.
VYcnoBus HaOMOICHUS MAKCUMYMOB
1 MUHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE

OT IBYX CHH(]A3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

Hudpaxkuus csera. {udpakunonnas
peméTka. Y cioBrue HaO0ACHUS
IJIABHBIX MAKCHUMYMOB MPHU MaICHUU
MOHOXpPOMAaTHYECKOTO CBETA

Ha AUGPAKIIUOHHYIO PEHIETKY.

B JIMH3AX.

OObsicHEeHUE TPUHIIUIIOB JIEUCTBUS U
YCIIOBUI 0€30MacHOTO MPUMEHEHUS
OYKOB, JIyIIbI, poTOAarapara,
MTPOEKIIMOHHOTIO arapara,
MHKPOCKOIA, TEJIECKOIA, BOJIOKOHHOM
ONTHUKH, TUPPAKIIMOHHON PEIIETKH,
HOJIAPOUAA.

Periennie pacu€THbBIX 337124 C SIBHO
3aJJaHHOMN (PU3UIECKON MOJCIBIO

C UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (popMyI1 reOMETPUUECKON ONTHUKHU.
[TocTpoenue u onucanue U300paKeHUs,
CO37aBAEMOr0 TJIOCKUM 3€PKaJIOM,
TOHKOM JIMH30M.

Paccmorpenune npenenos
MIPUMEHUMOCTH T€OMETPUUECKOMN
ONTHUKH.

Pacno3naBanue Gpu3nM4eCcKUxX SBICHUN
B ONBITaX U OKPY>KAIOILIEH KU3HU:
MPSAMOJIMHEWHOE PACIIPOCTPAHEHUE
CBETa, OTPAKEHUE, ITPEIIOMIICHHUE,
UHTEepPepeHLns, Tuppakus U
MOJISIPU3ALINS] CBETA, TUCIIEPCUS CBETA.
N3ydenue yciaoBuil HabIOICHUS
MaKCUMYMOB U MUHUMYMOB

B MHTEePHEPEHIITMOHHON KapTUHE
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[Tonsipusanus cBera.

TexHuueckre ycTponucTBa u
[IPAKTUYECKOE TPUMEHEHHUE:

OYKH, JIyma, (hoToanmapar,
NPOEKIMOHHBIN arapar,
MMKPOCKOI, TEJIECKOM, BOJIOKOHHAS
OINTHKA, TU(PPAKIIMOHHAS PEHIETKA,
IIOJISIPOU]L

OT JIBYX CHH(Aa3HBIX KOT€PEHTHBIX
HCTOYHHKOB.

VYcnoBue HaOMIOACHUS TJIaBHBIX
MaKCUMYMOB IIpH NaJICHUU
MOHOXPOMATHY€ECKOrO CBETa

Ha AUGPAKIUOHHYIO PEHIETKY.
AHanu3 ONTUYECKUX SIBJICHUN

C MCIIOJIb30BAHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEWHOTO PACHPOCTPAHECHUS
CBETAa, 3aKOHBI OTPAKECHMSI CBETA,
3aKOHBI ITPEJIOMJICHUS CBETA.
Onucanue oNTHYECKUX SABJICHUN

C MCIIOJIb30BaHUEM (DU3HUECKHUX
BEJIMYUH: (DOKYCHOE pACCTOSHUE U
OITHYECKAs CUJIA JIMH3bI

Hroro no pazneny
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Paznen 3. OcHOBBI crIeNMAJIBHON TEOPUH OTHOCUTEIBHOCTH (Hajiee — CTO)

3.1

OCHOBBI CIIEIUAJILHOM
TEOPUH
OTHOCHUTEJILHOCTH

4

['panuIel IPUMEHUMOCTH
KJIACCUYECKON MEXaHUKH.
ITocTynarsl crienuaibHOU TEOPUH
OTHOCUTEJIbHOCTH: HHBAPUAHTHOCTH
MOJTyJIsl CKOPOCTH CBETa B BAKYyM€,
MPUHIKUI OTHOCUTEILHOCTH
OUHIITEHA.

OTHOCUTENTBHOCTH
OJTHOBPEMEHHOCTHU. 3aMeJIJICHUE
BPEMEHH U COKPAILICHUE JJIUHBI.

Pemnienne kadecTBEHHBIX 3a1a4

C OIOPOM HA M3YYEHHBIE TTOCTYJIAThHI
CTO.

Hcnonb3oBanue nHGHOPMAITMOHHBIX
TEXHOJIOTHUM JIJIs1 TTOMCKa,
CTPYKTYpUPOBaHUS, UHTEPIPETAIIUU U
npeAcTaBieHus HHOOPMAIUU ITPU
MTOATOTOBKE COOOIEHUN O TpaHMIIaX
MIPUMEHUMOCTH KJIACCUUYECKON
MexaHuku 1 ocHoBax CTO
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DHeprus U UMIyJIbC
PEIATUBUCTCKON YaCTUILIBL.
CBs13b Macchl C YHEPTUEN U
VMITYJIbCOM PEJIATUBUCTCKOMN
YaCTHUI[bl. DHEPrUs MTOKOs

Hroro no pazneny

Pasznen 4. KpanroBasi pusuka

4.1

DJeMeHThbl KBAaHTOBOM
OIITHKH

®oroubl. Popmyna [lnanka cBsazu
SHEPruM (POTOHA C €ro YaCTOTOM.
DHeprusi U UMIYIbC (HOTOHA.
OTKpBITHE U HCCTIETOBAHUE
dotoaddekra. OnpITH

A.T". CroneroBa. 3aKOHBI
dotorpdekra. YpaBHeHue
Oiinimrerina st porodddekra.
«Kpacnas rpanuna» dporodddexra.
JlaBnenue cBera. ONbBIThI

I1.H. Jlebenena.

XUMHNYECKOe JeHCTBUE CBETA.
TexHnueckne ycTpoucTsa u
MPaAKTUYECKOE TPUMEHECHHUE!
¢dororement, poTomaTINK,
coJIHEeUHas OaTtapesi, CBETOANO]T

Ha6monenue dpotorddexra

HAa YCTAHOBKE C [IMHKOBOW IIACTUHOM.
HccnenoBanne 3aKOHOB BHEITHETO
dotorddexra.

OObsicHEeHNE OCHOBHBIX MTPUHITUIIOB
JNEUCTBUSI TEXHUYECKUX YCTPOMCTB,
TakuX Kak: (poTosnemeHT, GOoToAaATIHK,
coJHe4Has 6arapesi, CBEeTOANO/; U
yCJIOBUH WX 6€30MacHOr0 MPUMEHEHUS
B IPAKTUYECKON JKU3HU.

Pemienune pacu€THbIX 3a7a4 € SIBHO
3aIaHHOM (PU3HYECKON MOJIENbIO

C MCIIOJIb30BAHMEM OCHOBHBIX 3aKOHOB
1 (hOpMYyJT KBAaHTOBOM OITHUKH.
Pemenne kauecTBEHHBIX 3a/1a4

C OIOPOM Ha U3YUYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOM OIITHUKH.
PacnioznaBanuie pu3nyecKux sBJICHUN
B YU4E€OHBIX OMBITAX:
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(dotosnekTpuueckuii 3(hPexT, cBEToBOE
JaBJICHUE.

Onucanue N3y4eHHBIX KBAHTOBBIX
SIBJICHUU U TTPOLIECCOB

C UCTOJb30BAHUEM (PU3HUYECKUX
BEJIMYMH: CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JUIMHA BOJIHBI M YaCTOTA CBETA,
SHEPIUs U UMITYJbC (OTOHA

4.2

Crtpoenune aToma

Mogenbp atoma Tomcona. OTBITEI
Peszepdopaa no paccessHuio
a-yactull. [lnanerapuas monenb
aroma. [loctynarsl bopa.
Nznydyenue u nornomieHue GoToHOB
MIpY MEPEXOAE aTOMa C OJTHOTO
YPOBHSI DHEPIruu Ha Apyrou. Bumasl
cnekTpoB. CIIEKTp ypOBHEN SHEPIUU
aToMa BOJIOpoAa.

BomaHoBbIe cBOlicTBa yacTHuIl. BomHEBI
ne bpoina. KopnyckynsipHo-
BOJIHOBOW J1yaJiu3M.

CHoHTaHHOE U BBIHYKJICHHOE
U3JIy4CHUE.

TexHnueckne ycTpoucTsa u
MPAKTUYECKOE TPUMEHEHHE:
CIEKTPAJIbHBIN aHAJIN3
(cekTpockoIt), Ja3ep, KBAHTOBBII
KOMIIBIOTED

Nzyuenne monenu onwita Pesepdopra.
[IpoBeneHue sKCriepuMeHTa

10 HAOJIOJICHUIO TUHEHYATOrO CIIEKTpa.
OneHnka a0CONIIOTHBIX U OTHOCUTENBHBIX
MOTPEIIHOCTEN U3MEPEHUN (PUBNUECKUX
BEJINYVH.

N3yuenne monenu aroma: ToMcoHa,
IIJIAHETAPHOW MOJIENIM aTOMa, MOJEIIN
aroma bopa.

N3yyeHue cniekTpa ypoBHEN dHEPIUU
aToMa Bogoponaa. OObsiCHEHUE
MIPUHIUATIOB JIEMCTBUS U YCIOBUM
0€30MacHOr0 MPUMEHEHHUS
CIIEKTPOCKOIIA, JIa3epa, KBAHTOBOT'O
KOMIIBIOTEPA.

Pemenne kauecTBEHHBIX 3a/1a4

C OIOPOM Ha U3YUYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKHE
ABJIeHUA 110 Teme «CTpoeHue aTomay.
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Pacnio3naBanue pu3n4ecKux sBICHUN
B Y4E€OHBIX ONBITAX: BOSHUKHOBEHUE
JUHEWYATOroO CIEKTpa U3JTy4EHUSI.
AHann3 KBaHTOBBIX ITPOIECCOB U
SIBJIICHUU C UCIIOJIb30BAHUEM
nocrysaroB bopa

4.3

ATOMHOE 411po

DKCIEPUMEHTHI, JOKa3bIBAIOIINE
CJI0)KHOCTb CTPOCHHUS SI/Ipa.
OTKpBITHE PAAMOAKTUBHOCTH.
Onsitel Pesepdopaa no
OTIpEICIICHUIO COCTaBa
PaANOAKTUBHOT O U3ITYYCHUS.
CgoiicTBa anbda-, Oera-,
ramMmmMma-u3inydeHus. Biausinue
PaINOaKTUBHOCTH Ha KUBbBIC
OpraHU3MBI.

OTKpbITHE POTOHA U HEUTPOHA.
Hyxknonnas monens sigpa
I'eiizenbepra-MBanenko.

3apsia siapa. MaccoBoe 4ucio sjpa.

N3otomnsl.
Anbda-pacnaa. IIEKTPOHHBIN U

MO3UTPOHHBIN OeTa-pacnai. ['amma-
U3IIydeHue. 3aKOH paOaKTUBHOIO

pacmana.
DHeprus CBSI3U HYKJIOHOB B SJIpE.
SlnepHbIe CUJIBL.

N3y4yeHne 3KCrepuMeHTOB,
JI0Ka3bIBAIOIIUX CIIOXKHOCTb CTPOCHUS
aTOMHOTO siJIpa.

HccnenoBanue TpeKOB YacTHII

(o rotoBBIM hoTOTrpadusim).
N3ydeHue siaepHbIX CUIL, SIACPHBIX
peaKkuuii CUHTE3a U pacraja,
TEPMOSIIEPHOTO CUHTE3A.

N3yyeHne HyKIOHHOW MOJENH Sapa
['eitzen6epra-MBaneHko.

OOBbscHeHue yCcTpoiicTBa U
MIPUMEHEHUS I03UMETPA, KaMEpPhI
Buiibcona, siaepHoro peakropa,
aTOMHOM OOMOBI.

Pemenue 3amau ¢ onopoi

Ha TOJTy4EHHBIE 3HAHUSA, B T.4. O 3apsJie
Y MacCOBOM YHCIIE sApA.
Pacno3naBanue pu3n4ecKux sBICHUN
B YUEOHBIX OMNBITaX U B OKPY KAt
KU3HU: €CTECTBEHHAsI U UCKYCCTBEHHAS
PaaNOaKTUBHOCTD.
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JHedexT Maccol sapa.

Snepnsbie peakunu. [lenenue u
CUHTE3 s1IED.

SAnepubiit peakrop. TepmosiaepHbIn
cunte3. [Ipo6iemMbl 1 TEPCIEKTUBBI
SIIEPHOU YHEPIETUKMU.
DKOJIOTUYECKHUE ACTIEKTHI SAEPHOU
DHEPIreTUKH.

DOnemeHTapHble YacTHUIlbl. OTKpBITHE
MMO3UTPOHA.

Mertonpl HAOIIOICHUS U
pErUCTpalvU FJIEMEHTAPHBIX
YacTHlIl.

DyH1aMEeHTaJIbHBIE
B3auMoiencTBus. EMMHCTBO
(du3nuecKol KapTUHBI MUpA.
TexHuyeckre ycTponucTsa u
MPAKTUYECKOE TPUMEHEHHE:!
NO3UMETp, Kamepa BuiibcoHa,
SIIEPHBIN peakTop, aToMHasi bomoOa

OnucaHne KBaHTOBBIX SIBJICHUN U
IIPOLECCOB C UCIIOIb30BAHUEM
(bU3HYECKUX BETUYUH: TIEPHO/T
MoJypacnana, SHEPrus CBA3U aTOMHBIX
snep, AeeKT Macchl siapa.

AHaNu3 MpoeccoB U SIBICHUIN

C UCITOJIb30BAHUEM 3aKOHOB U
NOCTYJIaTOB: 3aKOH COXPAHEHUS
AJIEKTPUYECKOTO 3apsiaa, 3aKOH
COXPAaHEHHUSI MACCOBOT'O YHCIIA,
nocrynatel bopa, 3akoH
PaarOaKTUBHOTO pacnaja.

VYyacTtue B paboTe Kpyriioro crosa
«DyHTIaMEHTaJIbHBIE B3AUMO/JICCTBUS.
EnnnHcTBO Quznueckoil KapTUHBI
MHPaY.

Hcnons3oBanue nHPOpMaIMOHHBIX
TEXHOJIOTUM JIJIS1 IONCKA,
CTPYKTYpPUPOBaHHUS, UHTEPIPETALUU U
npeJicTaBlIeHus UHPOpMAIUU TIPU
MMOITOTOBKE COOOIIEHUIA O TPUMEHEHUHT
3aKOHOB KBAaHTOBOU (DM3UKHU B TEXHHUKE
Y TEXHOJIOTHSIX, IKOJIOTHYECKUX
aCIeKTax sIepHON SHEPrETUKH

Hroro no pazneny

15
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Pa3zgen S. DiieMeHTBI ACTPOHOM UM U ACTPOPUIUKH

5.1

DJIEMEHTHI
aCTPOHOMHH U
acTpor3uKU

7

DTarbl pa3BUTUS ACTPOHOMUM.
[TpuknagHOe 1 MUPOBO33PEHYECKOE
3HAYCHUE aCTPOHOMMH.

Bug 3Bé3anoro neda. Co3Besaus,
SIpKHUE 3BE3/TbI, TUTAHETHI, UX
BUJNMOE JIBH)KEHUE.

ConHeuHnas cucrema.

Comnnie. CojlHeUHAast aKTUBHOCTD.

Hcrounuk sneprun CosHIA U 3BE3].

3BE3/bI, X OCHOBHBIC
XapaKTEepUCTUKH. Jlnarpamma
«CTIEKTPaJIbHBIN KJIACC —
CBETUMOCTDEY». 3BE3/IEI TJIAaBHOU
MMOCJICIOBATEILHOCTH. 3aBUCHUMOCThD
«Macca — CBETUMOCTb» JJIs 3BE3]T
I'JIaBHOM ITOCJICOBATEIHLHOCTH.
BnayTrpeHHee cTpoeHune 3BE3 .
CoBpeMeHHbIE TPEACTABICHUS

O MPOUCXOKICHUN U IBOJIFOLINU
CoiHna 1 3B€31. DTalbl )KU3HU
3BE3I.

Mueunsiit [lyte — Hama [ amakTuka.
ITomoxxenne u aBmxenue CoHIA

B 'amakTuke. THIIBI raIaKkTHK.
PanuoranakTuku U KBazaphbl.
UEpHbie ABIPHI B siApax rajlakTUK.

IToxroroBka cooOIeHU 00 dTanax
Pa3BUTHS aCTPOHOMHHU, O TPUKIIATHOM
Y MUPOBO33PEHYECKOM 3HAYEHUH
ACTPOHOMHHM, O METOAAX MOJTYyYCHUS
Hay4YHBIX aCTPOHOMUYECKHUX 3HAHUH,
OTKPBITHUSIX B COBPEMEHHON
aCTPOHOMMH.

N3yyeHne coBpeMEHHBIX
NPEACTABICHUN O TPOUCXOKIECHUU U
sBomonny CoNHIA U 3BE3I.
N3ydenune TUNIOB rajnakTUK,
paavorajiakTUK U KBa3apos.
N3yuyenue nBuxeHrss HEOECHBIX Te,
ABOJIIOLMH 3BE31 U BeenenHol,
MPOLIECCOB, MPOUCXOIAIIMX B 3BE3AAX,
B 3BE3JIHBIX CUCTEMAX,

B MEKTAIAKTUYECKOU CPEJIE,
MacITabHON CTPYKTYpbl BeeneHHoid.
OO0BsicHeHHe paciupenust BeenenHoun
Ha OCHOBE 3aKoHa Xa0o0u1a.
[ToaroroBka K 006CYXIECHUIO
HEpEIIEHHBIX MPOOJIEM aCTPOHOMHUH.
[TpoBenenue HaOmOICHUI
HEBOOPYKEHHBIM IJ1a30M

C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIIOKEHUN JJISI ONIPEICIICHUS
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Bcenennas. Pacimpenne
Bcenennoii. 3akon Xa061a.
Pazberanue ramaktuk. Teopus
bosbiioro B3peiBa. PenkroBoe
W3JTy4YCHHUE.

MacirabHas CTpyKTypa
Bcenennon. MeraranakTtuka.
Hepeménnbie mpoOieMbl

MTOJIOKECHUS HEOCSCHBIX 00BEKTOB

Ha KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3ausi CeBepHOro Moiaymapus

U SIpKUE 3BE3/BL.

ITpoBenenue HabMOACHUHN B TEIECKOII
Jlynsl, mnaner, Mieunoro IlyTu.
Y4acTue B IMCKYCCUM O HEPEIIEHHBIX
npo0seMax aCTpOHOMHH

aCTPOHOMUU
Hroro no pazneny 7
Paznen 6. O6o0miaoiee noBToOpeHue
6.1 | O6obmaromee 4 O06o0011eHne U cucTeMaTu3aIus VYyacTue B AUCKYCCUU O POJH GUBUKHU
MIOBTOPCHHE COJZIEpKaHMS pa3/ie]ioB Kypca ¥ aCTPOHOMUH B Pa3IMIHBIX chepax

«Mexanuka», «MonekyisapHas
dusnKa U TepMOANHAMUKAY,
«InexTpoauHamukay, «Konedanus
Y BOJIHBDY, «OCHOBBI CITEIMAIBHOM
TEOPUH OTHOCUTEIILHOCTI,
«KBanToBas pusnkay, « JIeMEHTHI
aACTPOHOMUU U aCTPOYUZUKIY.
Ponp ¢usuku m actpoHOMHH B
AKOHOMMYECKOM, TEXHOJIOTHUECKOM,
COLIMATILHOM M 3THYECKOU cepax
NEATENbHOCTU YEJIOBEKA, POJIb U
MecTO (PM3UKHU U aCTPOHOMUHU

B COBPEMEHHOW Hay4HON KapTUHE
MUpPa, 3HAYCHUE OMUCATEIHLHOM,

JIESITSIIHHOCTH YEJI0OBEKA.
ITonroroBka cooOIEeHUIT O MECTE
(bu3nyecKol KapTUHBI MUpPa B Py
COBPEMEHHBIX MPE/ICTaBICHUMN

0 IPUPOJIE.

Brinmonnenve yueOHbIX 3a1aHUH,
JEMOHCTPUPYIOIINX OCBOCHUE
OCHOBHBIX IMOHSATHN, (PU3UIECKUX
BEJIMYMH M 3aKOHOB Kypca (Ppu3uku
10-11 xnaccos
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CUCTEMATU3UPYIOLIEH,
OOBSICHUTETTLHOU U
MPOTHOCTUYECKON (DYHKIIHIA
dbusznueckoi Teopuu, Poih
(duznyeckoi Teopuu B
(OopMHUPOBAHUH TIPEACTABIICHUIN
0 (hu3MUecKoil KapTUHE MUPA, MECTO
du3nIecKol KapTUHBI MUPA

B 001IIeM PSIy COBPEMEHHBIX
€CTECTBEHHO-HAYIHBIX
MPECTABJIEHUN O PUPOJE

Hroro no pazneny 4
Pe3epBHOE Bpems 3
OBHIEE KOJIMYECTBO 68
YACOB I1O ITPOI'PAMME
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