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OdenepanbHas paboyasi mporpamma o ydeoHomy npeamety «Dusuka» (6a30BbIN
ypoBeHb) (mpeameTHas o0nacTh «EcTecTBeHHO-Hay4yHbIE MPEIMEThI») BKIIOYACT
MOSICHUTENIbHYIO 3aIMUCKY, COJIepKaHUe O0yUeHHUs], INTAHUPYEMbIE PE3YJIbTaThl OCBOCHUS
MIPOrpaMMBbl 10 PU3HKE, TEMATUUECKOE MIIAHUPOBAHUE.

[losicHuTenbHas 3amucKa OTpa)kaeT OO0IIME e W 3a7aud M3y4uyeHus (PU3HKH,
XapaKTEPUCTUKY TCUXOJIOTHYECKUX MPEANOCHUIOK K €ro M3y4eHHIO 00y4arolluMHUCH,
MECTO B CTPYKType y4eOHOro IUlaHa, a TakXke MOAXOAbl K OTOOpY colep:KaHus,
K ONPEJIETICHUIO TIIaHUPYEMBIX PE3YIbTaTOB.

Copepxanue OO0yuyeHHUsI paCKpbIBaeT COJEp)KATEIbHBIE JIMHUHM, KOTOpPBIE
npeaaratoTes g 0053aTeIbHOr0 M3YYeHHs] B Ka)JOM KJIacC€ Ha YpPOBHE CPEIHETO
o01rero oOpazoBaHusl.

[Inanupyemble pe3ynbTaTbl OCBOEHHUS MpOrpamMMbl MO (HU3UKE BKIIOYAIOT
JUYHOCTHBIE, METallpeAMETHBIC PE3yJbTaThl 3a BECh IMepuoj OOy4YEeHHs] Ha YpPOBHE
cpenHero oOmiero oopa3oBaHusi, a TakXKe MPEIMETHbIC JOCTHXKEHUS OO0Yy4arolerocs
3a KaXJIbIi TOJ] 00yUeHHS.

HOACHUTEJIBHAA 3AIITMCKA

[Iporpamma no ¢pusuke 6a30BOro ypoBHs Ha YPOBHE CpPEIHEro 00IIero 00pa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKEHUI U TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
oOpazoBaTenbHOM Mporpammsl, mpeacTaBieHHbIXx B @I'OC COO, a takxke ¢ yud€Ttom
denepanbHOil paboueli MporpaMMbl BOCIIMTAHMS M KOHIICTIIIMY TMpernofgaBaHus y4eOHOTo
npeamera «Puzmka» B 00pa3oBaTeNbHBIX oOpraHm3anusax Poccuiickoit denepanuw,
peanu3yroX OCHOBHBIE 00pa30BaTeNIbHbIC IPOTPAMMBI.

Copeprkanue mporpaMmsbl 1o (PU3KUKe HAMPaBIEHO HA (OPMUPOBAHUE ECTECTBEHHO-
HAay4YHOU KapTUHBI Mupa oOydaromuxcs 10-11 kmaccoB mpu oOydeHHHM HX (H3UKE
Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JEATEILHOCTHOrO monaxona. lIporpamma
mo ¢usmke coorBeTcTBYeT TpeboBanusM PI'OC COO k miIaHUPYEMBIM JTUYHOCTHBIM,
MpPEeIMETHBIM W METAlpeJMETHBIM pe3yjbTaTaM OOyYeHHs, a TaKKe YYHUTHIBACT
HEOOXOIMMOCTh peaNH3allid MEXKIPEAMETHBIX CBsi3ed (UMK C E€CTECTBEHHO-
HAyYHBIMU y4eOHBIMH TIpeIMeTaMH. B Heil ompenenstoTcs OCHOBHBIE IIENIA U3YUYCHUS
¢u3nKu Ha YpOBHE CcpeaHero ooOmero oO0pa3oBaHMs, IUIAHUPYEMbIC PE3YIbTAThI
OCBOCHHS Kypca (U3HMKHU: JUIHOCTHBIC, METANpeIMETHbIE, IPeIMETHbIE (Ha 0a30BOM
YPOBHE).

[Tporpamma 1o (hu3MKe BKIIIOYALT:

IJIAaHUPYEMbIE pe3yJIbTaTbl OCBOCHHS Kypca (pU3MKM Ha 0a30BOM ypOBHE, B TOM
YuCJie IPeAMETHBIE PE3yJIbTAaThI 10 TOJlaM O0yUYEeHUS;

cojepkanue yueOHoro npeamera «dusukay no rojgam oOydeHus.

[Iporpamma 1o ¢u3nke MOXKET ObITh HCMOJb30BaHA YUMUTENISIMH KaK OCHOBA
JUIs COCTaBIIEHUsI CBOMX pabouux mporpamm. [Ipu paspaborke paboueld mporpammbl
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B TEMAaTUYECKOM IJIAHUPOBAHUM JTOJKHBI OBITh YYTEHBI BO3MOKHOCTH UCIOJIb30BaHUS
ANEKTPOHHBIX (UU(PPOBBIX) 00pa30BATENbHBIX PECYPCOB, SBISIOUUXCS y4eOHO-
METOMYECKUMH MaTepraiaMiu (MyJIbTUMEAUMHBIE TPOIPAMMBI, 3JIEKTPOHHbBIE YUEOHUKU
M 33JlaYHUKH, DJIEKTPOHHBbIE OMOJIMOTEKH, BUPTyalbHbIE JIAOOPATOPUM, HUIPOBBIE
MPOrpaMMbl, KOJUIEKIMH LU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), PEATU3YIOIIUMHU
IUAAKTUYECKUE BO3MOXHOCTH HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH,
coJiep KaHre KOTOPBIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 00pa30BaHUU.

[Iporpamma mo ¢u3MKe HE CKOBBIBAET TBOPYECKYI0 HHHUIMATUBY YUHUTENIEH U
IPEAOCTABISIET BO3MOXHOCTh JUIA PEATU3ALUM PA3JIMYHBIX METOAUYECKHX MOJXOA0B
K OpraHu3anuu oOydeHus (U3MKE NpPU YCIOBUU COXPAHEHMsI 00s3aTEIbHOM YacTH
COJIepKaHusl Kypca.

®du3rka Kak Hayka o0 HauOosiee OOIIMX 3aKOHAaX MPUPOJIbI, BBICTYIMAsl B KaUECTBE
y4eOHOro mpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJaJ B CHCTEMY 3HaHUN
00 okpyxatomiem wwupe. IllkonbHbIi Kypc GuU3MKH —  cHcTeMOoOpasyrouui
JUTSL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOIBKY (DU3NYECKUE 3aKOHBI JIEKAT
B OCHOBE TMPOIECCOB MW SBIICHUN, H3y4yaeMbIX XHUMHUEH, Ouosorueu, Quanueckon
reorpadgueit u actpoHomueil. Mcnonb3oBaHMe W aKTUBHOE MPUMEHEHUE (PU3NYECKUX
3HAHMM OMpeNeNsieT XapakTep M pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTrWM B cdepe
DHEPIreTUKH, TPAHCIOPTa, OCBOEHUSI KOCMOCA, IMIOJYYEHHsS HOBBIX MaTepHaloOB
C 3aJJaHHBIMH CBOMCTBAMH M Jpyrux. M3ydenue ¢(u3uku BHOCHUT OCHOBHOW BKJIAJ
B (opMHUpOBaHHE  €CTECTBEHHO-HAy4yHOHM  KapTHUHBI  MHpa  OOyYaroluxcs,
B (hOpMHUpPOBaHNE YMEHUN MPUMEHSATh HAYYHBIA METO/I MO3HAHUS IPH BHIMOJTHEHUU UMU
y4eOHBIX UCCIIETOBAHUIA.

B ocHOBY Kypca ¢hu3ukH 111 YPOBHS CpeHEro o01ero oopa3oBaHus MOJIOXKEH Pl
ueH, KOTOpble MOYKHO pacCMaTPUBATh KaK MPUHIUIIBI €r0 MOCTPOEHUSI.

Hoess yenocmnocmu. B COOTBETCTBMM C HEW Kypc SBISETCS JIOTHUYECKHU
3aBEpIIEHHBIM, OH COJIEPKUT MaTepuall M3 BCEX pa3lelioB (PU3WMKH, BKIIOUAET Kak
BOIIPOCHI KJIIACCUYECKOM, TaK M1 COBPEMEHHOU (PU3HKHU.

Hoes cenepanuzayuu. B coOTBETCTBUM C HEW MaTepHall Kypca GU3NKH 00beTUHEH
BOKpYr ¢usnyeckux Teopuil. Benymum B Kypce sBiserca (QopMHUpOBaHUE
IIPEICTABICHNN O CTPYKTYPHBIX YPOBHSIX MaTEPHUH, BEIIECTBE U IOJIE.

Hoesa eymanumapuzayuu. EE peanuzauuss NpeanojaraeT HCIOIb30BaHUE
rYMaHUTapHOTO MOTEHIMaIa PU3NIECKON HayKH, OCMBICIICHUE CBSI3U Pa3BUTHUS (HU3UKU
C pa3BUTHEM OO0IIecTBa, a TakXe C MHPOBO33PEHUYECKHMMH, HPABCTBEHHBIMH H
HKOJIOTUYECKUMU TPodIeMaMHu.

Hoesa npuxnaownoii manpaesnennocmu. Kypc Qu3umku mpeamosjaraer 3HaKOMCTBO
C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKUX NPWIOKEHUI N3YYEHHBIX TEOPUI
Y 3aKOHOB.

Hoes sxonocusayuu peann3yercs MOCPeICTBOM BBEICHHMS JIEMEHTOB COJIEpKaHus,
MOCBSUIEHHBIX 3KOJOTMYECKUM Npo0ieMaM COBPEMEHHOCTH, KOTOPBIE  CBSI3aHbI
C pa3BUTHEM TEXHHUKH M TEXHOJIOTHM, a TakkKe 0OCYX AEHHUsS MPOoOJEM paOHAIBHOIO
MIPUPOAOIIOIB30BaHUS U SKOJOTNYECKON O€30IIaCHOCTH.
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CrepXKHEBBIMM 3JIEMEHTaMU Kypca (U3UKM Ha YpOBHE CPEAHEro OOIIEero
oOpa3zoBaHus SBIAOTCA  (Qu3nyeckue Teopun (PopMUpOBaHHE MpPEACTaBICHUN
O CTPYKTYype MOCTpOoeHHUs (U3MUECKON Teopuu, ponH (PyHAAMEHTAIbHBIX 3aKOHOB U
MPUHIMIIOB B COBPEMEHHBIX MPEJCTABICHUSAX O MPHUPOJE, TPaHHUIAX MPUMEHHUMOCTH
TEOpUH, JJIsl ONMCAHUS €CTECTBEHHO-HAYYHbIX SBJICHUI U MPOLIECCOB).

CHCTEeMHO-/1eSTEIbBHOCTHBIN MOAX0l B Kypce (PU3UMKU peanu3yeTcsl Npexkae BCEro
3a cU€T OpraHu3alry HKCIEPUMEHTAIBHOMN AesSTeNbHOCTH oOyyatomuxcs. /s 6azoBoro
YPOBHS Kypca (GU3NKH — 3TO UCTIOJIF30BaHNE CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U TaOOPATOPHBIX padOT, KOTOPHIE B Iporpamme 1o ¢pusnke o0beAMHEHbI
B OOLIMI CIUCOK YUYEHUYECKHUX MPAKTUUECKUX paboT. Brigenenne B yka3aHHOM MepeyuHe
nabopaTopHBIX pPabOT, NPOBOAUMBIX JJIsI KOHTPOJISE M OUEHKH, OCYIIECTBISETCA
y4acTHHKaMu 00pa30oBaTEIbHOTO MpOIecca UCXOAS U3 OCOOEHHOCTEH MIIAHUPOBAHUS U
ocHailleHus kabunera ¢usuku. [lpu 3ToM obecrnieunBaeTcs OBlIaJeHHE 00YUYaIOUUMUCS
YMEHUSMU TPOBOJUTh KOCBEHHBIE HW3MEpPEHUs, WCCIEIOBaHUA 3aBUCHUMOCTEH
(U3NIECKUX BETMYMH U IIOCTAHOBKY OIBITOB IO MMPOBEPKE MPEJIOKEHHBIX THIIOTE3.

bonbiioe BHMMaHUE yHnensieTcs PEIICHUI0 PAacYETHBIX M KAauyeCTBEHHBIX 3ajad.
[Ipu sTOM ISt pacuy€THBIX 3ajlay MPUOPUTETOM SIBISIIOTCSA 3aJa4dl C SIBHO 3aJlaHHOMU
¢u3ndecKkoli  MOJNEIbIO, TO3BOJISIIONIME  MPUMEHSITh  W3YYCHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJHOIr0 pasjiesia Kypca, TaKk U MHTETPUPYS 3HAHMS U3 Pa3HbIX
paznenoB. J[ns KauecTBEHHBIX 3ajlad MPUOPUTETOM SBIISIIOTCS 3aJaHMs HAa OOBSICHEHUE
NpOTeKaHUsT (PU3NYECKUX SIBJICHUN M MPOIIECCOB B OKPYKAIOIIEH KU3HM, TpeOyrolue
BbIOOpa PU3NYECKON MOJIETH IJIsi CUTYallUH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBetctBUM ¢ TpeboBanusiMu PI'OC COO k maTepHaTbHO-TEXHHUYECKOMY
oOecreyeHnto yueOHoro rpoiiecca 6a3oBblil ypoOBEHb Kypca (PU3UKH HA YPOBHE CPETHETO
oOmrero o0pa3oBaHUs JOJKEH M3y4aThCs B YCIOBHSAX MPEAMETHOTO KaOuWHeTa (U3UKH
WIM B YCIOBUSAX HHTETPUPOBAHHOIO KaOWHETa MPEIMETOB E€CTECTBEHHO-HAYYHOTO
nukia. B xkabunere Gpu3nuku 10KHO OBITH HEOOXOIMMOE JabopaTopHOEe 000pYAOBaHUE
JUTSL BBITIOJIHEHUS YKa3aHHBIX B MporpamMMe Mo (pU3uke YyYEHHYECKUX MPAKTHUECKHUX
paboT B IEMOHCTPAIIMOHHOE 000PYI0BaHHE.

JlemoHcTpanmonHoe obopyaoBaHue GopMuUpyeTcs B COOTBETCTBUU C MPHUHIIMIIOM
MUHUMAIBHON  JIOCTATOYHOCTH H OOECTIEeYMBAET IOCTAHOBKY TMEPEUMCICHHBIX
B IporpamMme Mo (U3MKE KIIOUEBBIX IEMOHCTpPAIMA i UCCIIENOBAHUS H3y4aeMbIX
SIBJICHUN M TIPOIIECCOB, YMITUPHUIECCKUX U (PYHITaMEHTAJIBHBIX 3aKOHOB, UX TEXHUYECKUX
MIPUMEHECHUM.

JlabopatopHoe oOopymoBaHWE [IJIi  YYCHHYECKHMX  MPAKTUYECKUX  padboT
GopmupyeTcst B BU7ie TEMaTHUYECKUX KOMITJIEKTOB U 0OECIIEUnBAETCs B pacuére OJHOTO
KOMITJIEKTa Ha JBYX OOydJarommxcs. TemaTHdeckue KOMIUIEKTHl J1abopaTOPHOTO
000pyAOBaHMSI JOKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM HCTIOIB30BaHUH aHATIOTOBBIX
1 nU(pOBBIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BHIIC
U (pOBBIX J1aOOpaTOPHUIA.

OCHOBHBIMH LETSIMM  U3y4eHUS] (U3UKH B 00IIEM OOpa30BaHUM SIBISIOTCS:

dbopMHupOBaHUE WHTEpECA M CTPEMIICHUS OOYYaIONMUXCS K HAYYHOMY H3YYCHHIO
MPUPOBI, PA3BUTHE WX UHTEIUICKTYaTbHBIX W TBOPUYECKUX CITIOCOOHOCTEHH;
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pa3BUTHE TPEACTABICHU O HAyYHOM METOJAC TO3HaHUS U (OPMHPOBAHUE
HCCJIeI0BATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHHSIM;

dbopMHUpOBaHNE HAYYHOTO MHPOBO33PEHHS KaK pe3yjibTaTa HW3Y4YCHUS OCHOB
CTpOEHUS MaTepuu U (yHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopmupoBaHue yMEHUN OOBSICHATH SBICHUS C MCIOJIB30BAaHUEM (PU3MUECKUX
3HAHWHA W HAYIHBIX JIOKA3aTEITbCTB;

dbopMHUpOBaHUE TIPSACTABICHHA O poiv (U3UKKA IS Pa3BUTHA JAPYTHX
€CTCCTBECHHBIX HAYK, TCXHUKU U TEXHOJIOTHH.

JlocTimkeHue OTUX 1elied oOecrneunBaeTcs pelieHueM CIEAYIOIIMX — 3ajad
B IIpOLIECCEe U3YUYEHHS Kypca (PU3UKHU Ha YPOBHE CpeIHEro o01ero 0opa3oBaHus:

NPUOOPETCHHE CHUCTEMBbI 3HAHMK 00 0o0muX (U3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TCOPHUAX, BKIIOYAs MEXaHUKY, MOJEKYJSIPHYIO (DH3UKY, 3JICKTPOJIUHAMHUKY,
KBAaHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPODU3UKH;

dbopMHUpOBaHUE YMEHHUHW NPHMEHATh TEOPETHYCCKUE 3HAHUSA JUIT OOBSICHCHHS
¢u3nUecKnX SBJICHUH B TPUPOAC M JUIS TPHHATHS TNPAKTHUYECKUX PCIICHHH
B TIOBCC/THCBHOM JKHU3HU;

OCBOCHHE CIIOCOOOB PEIICHUS PA3IMYHBIX 3a]ad C SBHO 3aJaHHOW (PU3HUYECKOU
MOJIENBIO, 3a/1a4, TI0JIPa3yMEBAIOIINX CAMOCTOSITENIbHOE co3aHue GU3NUECKOU MOICIIH,
aJIeKBaTHOM YCIIOBUSIM 3a]1ayH;

NOHUMaHHe (PU3NYECKUX OCHOB U MPUHIIUTIOB IEUCTBHS TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSAHUS Ha OKPYKAIOIIYIO CPENY;

OBJIaJICHUE METOJaMH  CaMOCTOATEIbHOTO IUJIAHUPOBAHHMS W  IPOBEICHUS
(Gu3MUECKUX IKCIIEPUMEHTOB, aHAM3a W MHTEPIIpETaluu UHPOPMAIIMH, ONpPeIeIeHUs
JIOCTOBEPHOCTH TMOJTYYEHHOTO PE3yJIbTaTa;

CO3JAHME YCIOBUW JUISI PAa3BUTHUS YMEHUM IPOEKTHO-HCCIIEIOBATEIBCKOM,
TBOPYECKOM JESATEIbHOCTH.

Ha wusyuenne ¢usnku (0a30BBIi ypOBEHb) Ha YpPOBHE CpEIHEro OOIIero
obpaszoBanus orBoautcs 136 wacoB: B 10 kimacce — 68 yacoB (2 uwaca B Hemeio),
B 11 xnacce — 68 wacoB (2 Jaca B HeJeIO).

[Ipennaraemslii B mporpamMme 1o Gu3ukKe rnepedeHb J1a00paTOPHBIX U MPAKTHUECKUX
paboT ABISAETCS PEKOMEHIOBAHHBIM, YYHTEJb JIaeT BEIOOP MPOBEACHUS 1a00PATOPHBIX
paboT U OMBITOB ¢ YYETOM MHIUBUAYATHHBIX OCOOCHHOCTEHN 00yJaroImXcs.

JIrobast paGouasi mporpaMMa JOJKHA TIOJHOCTHIO BKIIIOUATh B ce0sl coleprKaHHe
JAHHOW MPOTPaMMBI IO (hHU3HUKE.

B otnenpHBIX cydasx Kypc Qu3uKu 6a30BOTO YPOBHS MOXET H3y4daThcs B 00BEMe 204
yaca 3a jaBa roga oOydenus (3 u B Hememo B 10 m 11 kmaccax). B atom ciydae
yBenuuuBaeTcs He MeHee yeM 10 20 4 pe3epBHOE BpeMsi, KOTOPOE UCTIONB3YETCS YIUTEIeM
JUISL U3Y4YEHUs BOIMPOCOB, TECHO CBSI3aHHBIX C BBIOpaHHBIM TpoduiaeM OO0y4YeHHs, U
yBEIMYHUBAETCS yueOHasi Harpy3Ka, OTBOJUMAs Ha U3YYCHHE MEXaHWKHU, MOJEKYISIPHON
GU3UKH W DIEKTPOJAMHAMUKHU, 3a CYET paclIUpeHUsl uucia JabopaTOpHBIX pabdoT
HCCIIEI0BATEIILCKOTO XapaKTepa U YPOKOB PEIICHUS KAYSCTBEHHBIX U PACUETHBIX 3a/1a4.
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COAEPXAHUE OBYYEHUA

10 KJIACC
Pa3nen 1. ®u3nka u MeTOIbI HAYYHOT O O3HAHUS

dusuka — Hayka o0 npupojne. Hayunesie MeTOAbl IMO3HAHUSA OKPYXKAIOUIEr0 MUpa.
Pounb 3kciepuMenTa U TEOPUH B MPOLIECCE MMO3HAHMS PUPOIbI. DKCIIEPUMEHT B (PUBUKE.

MopenupoBanue (U3MUYECKUX SBIECHUNM U mpoueccoB. HayuyHble TruUmortessl.
duznyeckue 3aKOHbI U TEOpUU. ['paHHIIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb m Mecto ¢pu3uku B GOpMHUPOBAHUM COBPEMEHHOM HAYYHOW KapTUHBI MUDA,
B [IPAKTUYECKOMN JIEATEIBHOCTH JIIOIEH.

Jlemoncmpayuu
AHasnorobsie U IU(PPOBBIC U3MEPUTETBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYHKHU.

Pa3znen 2. Mexannka
Tema 1. Kunemamuxka

Mexanundeckoe aBrxeHre. OTHOCUTETBHOCTh MEXaHUUYECKOT0 IBMKEHUS. Cuctema
orcuéra. TpaekTopus.

[lepemernienne, CKOPOCTh (CpeaHsS] CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHHE
MaTepuajJbHOM TOYKHM, HX TMPOEKIMM HA OCHU CHUCTEMBbl KoopauHat. CroxeHue
NEPEMELIECHUN U CIIOKEHNE CKOPOCTEN.

PaBHOMepHOE U PaBHOYCKOpPEHHOE TMPAMOJUHEHHOE JBUKeHue. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUS, IyTHU U MEPEMEIIECHUS] MaTEpUaTbHOMI
TOYKHU OT BPEMEHH.

CBoOoaHoe najzieHre. Y CKopeHre cBoOOTHOTO TaIeHHUS.

KpuBonmHeitHoe nBuxeHue. [[BUKEHHME MaTEpUAIBHOW TOYKH IO OKPYKHOCTH
C TOCTOSTHHOW MO MOAYJIFO CKOPOCTBIO. YTIIOBasi CKOPOCTh, JINHEWHAsA CKOPOCTh. [leproy
1 yactoTa oOparmieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NMPUMEHEHHUE: CIIUIOMETP, IBUKCHUE
CHapsJI0B, LICTIHbIE U PEMEHHBIE MEpEe/Iayu.

Jlemoncmpayuu

Mogenb cuCTEMBl OTCYETA, WIUIIOCTpAlUsl KUHEMATHUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanre ABUKEHUH C UCITOJIH30BAHUEM MTPOCTHIX MEXAaHNU3MOB.

[Taenue Ten B BO3yXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmronenne paBwkeHUs Tena, OpPOMIEHHOTO TIOA YIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.

N3mepenne yckopeHus: CBOOOIHOTO TaICHUS.

Hampagiienrie ckopocTy Npu ABUKEHHUH 110 OKPY>KHOCTH.
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Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3ydyeHrne HEPaBHOMEPHOIO [BWIKEHHUS C LEJIbI0 OIPENEIICHUS MIHOBEHHOU
CKOpOCTH.

HccnenoBanne  COOTHOLICHUS  MEXKAY  IyTSAMM,  NPOHMIACHHBIMU  TEJIOM
3a [0CJIEI0BATEIIbHBIEC PABHBIE IIPOMEKYTKH BPEMEHHU IIPU PABHOYCKOPEHHOM JIBUYKEHUN
C HA4YaJIbHOW CKOPOCTBHIO, PABHOW HYIIIO.

N3yyeHue [BUKEHUSA IIApUKa B BA3ZKOM KUIAKOCTH.

N3yuyenue nBUKEHUA Tena, OPOIIEHHOTO TOPU30HTATIBHO.

Tema 2. lunamuxa

[Tpuaumun otHocutenbHOCTH ['anmunes. Ilepsoiii 3akoH Herorona. MHeprmanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cui. Btopoil 3akon HprooToHa
JUIsl MaTepuanbHOl Touku. Tperuil 3akoH HploTOHA 77151 MaTepUaIbHBIX TOUEK.

3akoH BceMupHOTro Tarorenus. Cumna tsokectu. [lepBasg kocMudeckasi CKOpOCTb.

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

Tpenue. Buapl Tpenusi (mokos, ckoibxeHusi, kadeHus). Cuna tpenusi. Cyxoe
TpeHue. Cusa TpeHUs CKOJIbXEHUS U cuiia TpeHus nokos. Koaddunuent tpenus. Cuna
COIPOTUBJICHUS NIPU JBUKECHUHU TEJIA B )KUJIKOCTH WJIU rase.

[TocTynaTenpHOE M BpaliaTeIbHOE IBI)KEHHUE a0COFOTHO TBEPIOTO Tea.

MOMEHT CUJIbl OTHOCHUTENIBHO OCH BpamieHus. [lnedo cuibl. Y CioBus paBHOBECHS
TBEPJIOTO TEA.

TexHu4yeckrne yCTpOUCTBA U MPAKTUUECKOE MPUMEHEHHE: MOAIIUITHUKY, TBUKECHHUE
VUCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepIuUu.

CpaBHeHME MacC B3aMMOAEHCTBYIOIIMNX TEJI.

Bropoii 3akoH HeroTOHA.

N3mepenue cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT I€(OpMaIInu.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U TTAJICHUM.

CpaBHeHUE CUJT TPEHUS MTOKOS, KAUEHHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBECHS TBEPIOTO Teyla. Buabl paBHOBECHS.

Yuenuuecxuii sxcnepumenm, nabopamophuvle pabombi

N3yuenue nBmkeHust Opycka Mo HAKJIIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAKOIIMX B TMPYXKUHE H
pe3nHOBOM 00pa3iie, OT uX JepopMalnH.

HccnenoBanne ycioBui paBHOBECHS TBEPIOTO Tela, UMEIOLIETO OCh BPAL[CHHUS.
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Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynbc MaTepuaibHOM TOYKM (Tesa), CUCTEMbl MaTepUaIbHbIX TOUEK. VMITynbe
CWIbl M M3MEHEHWE HMIyJIbca Tena. 3aKOH COXPAaHEHUs HMIylbca. PeakTuBHOE
IBUKCHUE.

Pa6ora cuiibl. MOIHOCTG CHIIBI.

Kunernueckast »sHeprusi MarepualibHOM TOuku. Teopema 00 U3MEHEHHUH
KUHETUYECKOW SHEPTUMU.

[lotenumanbuast sHeprus. lloTeHuunanbHasg >HEPrus ynpyro JneopMupoOBaHHOU
npyxuHbl. [loTeHIManbHas SHEprus Tejaa BOJIM3U NOBEPXHOCTH 3eMJIH.

[ToTeHuuanbHble U HEMOTEHIMANbHBIE CHIIBL. CBsI3b paOOThI HEMOTEHIIMABHBIX CUJI
C U3MEHEHUEM MEXAHUYECKOM YHEPTUU CUCTEMBI TEJ. 3aKOH COXPAHEHUS MEXAHUYECKON
JHEPIUHU.

VYIpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue YCTpOWCTBA U IPAKTUYECKOE IPUMEHEHHUE: BOJIOMET, KOIED,
IPY>KUHHBIA [TUCTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE 1BUKEHHUE.

[lepexon moTeHMAIBHOM SHEPTUH B KWHETHUECKYIO U 0OpaTHO.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydeHne abCOIIOTHO HEYTIPYTOro yAapa ¢ MOMOILBIO JBYX OJIMHAKOBBIX HUTSIHBIX
MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CUJIBI ¢ U3MEHEHHEM MEXaHMUYECKON SHEepruu Tela
Ha [IPUMeEpE PACTKEHUs PE3UHOBOIO KIyTa.

Pazjnen 3. MoJiekyJsipaasi pu3nka ¥ TepMOIUHAMUKA
Tema 1. Ocnogvt MoneKyIAPHO-KUHEMUYECKOU meopuu

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUUM M HX OINBITHOE
obocHoBanme. bpoyHoBckoe nBmxkenue. Juddysumsa. Xapakrep OBWKEHUS U
B3aWMOJICMCTBHS YaCTHUL BellecTBa. MOJenu CTpOCHUS Ia30B, )KUIKOCTENU U TBEPIBIX TEI
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojenel. Macca u pa3Mepbl MOJIEKYI.
KomuuecTBo BemectBa. [loctositHHast ABoraapo.

TermoBoe paBHOBecue. Temmepatrypa u €€ wu3Mmepenue. lllkanma Ttemmepatyp
Llenbcus.

Mogens uaeanbHoro ra3za. OCHOBHOE YypaBHEHUE MOJEKYJISIPHO-KMHETUYECKOU
TEOPHUH UJICATIbHOTO ra3a. AOCONIIOTHAsI TeMIIepaTypa Kak Mepa CpeIHel KMHETUYEeCKOU
SHEPrUU TEIUIOBOro ABWKEHUA 4dactul rasza. lllkama temneparyp KenbBuna. ['a3oBbie
3aKkoHbl. YpaBHeHue Menneneesa—Knanelipona. 3akon [lanpToHa. W3o0mpoleccsl
B UJICATbHOM Ta3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe npeacraBieHue
M30IIPOLIECCOB: U30TEPMA, U30X0pa, n3o0apa.

TexHuueckue yCcTpoilcTBa U MPaKTUUECKOE MPUMEHEHUE: TEPMOMETP, OapOMETP.



denepanbHas padbodas mporpamma | dusuka. 10-11 kiacce (6a30BbIi ypOBEHB)

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOLIME JUCKPETHOE CTPOCHME BEIECTBA, (poTorpaduu MoneKyn
OPraHUYECKUX COCTUHEHU M.

OnpiThl 0 AP GY3UN KUAKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mopnens onbita TepHa.

OMnBIThL, TOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECHCTBHS.

Mopens, HILUTIOCTPUPYIOIIAs IPUPOAY JaBICHUS ra3a HA CTEHKU COCYIa.

OnBITHL, WIUTFOCTPUPYIOLNE YPABHEHNE COCTOSIHUS UJI€AJIbHOTO ras3a, N30MpOLECCHI.
Yuenuueckuii sxcnepumenm, nabopamoprsie pabomsi

Omnpenenenue Macchl BO3/lyXa B KJIaCCHOW KOMHAaTe Ha OCHOBE MU3MEpPEeHHI 00bEMa
KOMHATBhI, JABJICHUSI U TEMIIEPATYPHI BO3yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXy TapaMETPaMH COCTOSIHUS Pa3pekKEHHOIO rasa.

Tema 2. Ocnogbl mepmoouHamuKu

TepmonuHamuyeckass cuctema. BHYTpeHHSsI DJHEpruss TEPMOJIUHAMHYECKOU
cucTeMbl U crmocoObl e€ m3MeHeHus. KommuecTBo TeminoTel u pabora. BHyTpeHHss
SHEPrHsl OJJHOATOMHOTO HJCalTbHOrO raza. Buawl Temmonepeaadu: TEIIONPOBOIHOCTD,
KOHBEKLIMSI, M3Jy4YCHHUE. Y AeNbHas TEIIOEMKOCTh BeHIeCcTBAa. KoOIMYECTBO TEIUIOTHI
IpU TETUIONEepeaaye.

[Tonsitue 06 agnadataom nporecce. [lepsolii 3akoH TepMoanHamMuku. [Ipumenenue
NEPBOrO0 3aKOHAa TEPMOAMHAMHUKH K wu3omporeccaM. ['paduueckas HHTEpIpeTALHs
paboTHI raza.

Bropoii 3akon TepmoanHamMuku. HeoOpaTHMOCTh MPOIECCOB B IPUPO/IL.

TennoBeie MammHbL. [IpuHIUNB qelicTBHS TeTUIOBBIX MarmmuH. [IpeoOpazoBanus
HHEPTUU B TEIJIOBBIX MamuHaX. KoahuineHT nojae3Horo 1eicTBrs TEIIOBON MAIlIUHBI.
Hukn KapHo u ero xonddUIIMEHT MOJIE3HOTO IEHCTBUSA. DKOJIOTHYECKHE MPOOIEMbI
TEIJIO3HEPTETUKHU.

TexHuueckne ycTpoilcTBa M MPAKTUUECKOE MPUMEHEHHUE: IBUTATE]Ib BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAMIBHHUK, KOHIUITUOHED.

Jlemoncmpayuu

H3meHeHre BHYTPEHHEH SHEPrUM Tella MPU COBEPIICHUH PA0OTHI: BBIJIET MPOOKHU
u3 OyTBUIKM TIOJ] IEMCTBHEM CKAaTOTO BO37yXa, HarpeBanue 3upa B JaTyHHOU TPyOKe
MyTEM TpeHUs (BUACOIEMOHCTPALIHS).

N3meneHnne BHyTpeHHEW SHepruu (TeMIeparypbl) Tella MpU TEIonepeaaye.

OmneIT 110 a1MabaTHOMY PACIIUPEHUIO BO3/1yXa (OTBIT C BO3YIIHBIM OTHUBOM).

Mopenu mapoBoil TypOWHBI, JBUTATENSI BHYTPEHHETO CTOpaHUs, PEaKTUBHOTO
JIBUTATETIS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomsi

N3smepenne yaenbHON TEITOEMKOCTH.
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Tema 3. Acpezcammnivie cocmoanua eewjecmea. Dazoevie nepexoovl

[TapooOpazoBanue u koHjeHcarus. Mcnapenue u kuneHue. AOCONIOTHasT U
OTHOCUTENbHAsI BJIAXHOCTh BO3Ayxa. HacelmeHHslii mnap. VYnaenpHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUSI OT AaBJICHHUS.

Teépnoe teno. Kpucramnmuyeckue u amopdHble Tenaa. AHU30TPONHS CBONCTB
kpuctaioB. Kunkume kpucrtamuibl. CoBpeMeHHble Marepuanbl. [lnaBneHune wu
KpUCTalin3anus. Y aenbHas TemioTa miasienus. Cyoaumanusi.

YpaBHeHUE TEMIOBOro OaaHca.

TexHuyeckue ycTpoiicTBa U MPAKTUUECKOE TPUMEHEHHE: TUTPOMETP U TICUXPOMETD,
KaJOPUMETP, TEXHOJIOTMM TIOJYYEHHUS COBPEMEHHBIX MAaTepuajoB, B TOM YHUCIE
HAaHOMATEepUaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HAaCHIIIEHHBIX MTAPOB.

Kunenue npu NOHU>KEHHOM J1aBJICHUU.

Cnioco0bl U3MEPEHUS BIIAYXKHOCTH.

HaGmronenue HarpeBaHus U MIJIABJIEHUS KPUCTAINIMYECKOTO BEIIECTRA.

JleMOHCTpanys KpUCTasIoB.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomsi

M3MepeHre OTHOCUTEIBHOM BIIaKHOCTH BO3yXa.

Paznen 4. DiieKTpPOAMHAMHKA
Tema 1. Inekmpocmamuka

DOnekTpu3auus Tel. DJEKTpUYecKUuM 3apsan. JIBa BHIAa 3IIEKTPUYECKUX 3apsiIOB.
[IpoBOAHUKH, TUAIEKTPUKUA U TMOJYNPOBOJHHUKU. 3aKOH COXPAHEHHUS 3JIEKTPHYECKOTO
3apsiaa.

B3anmopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHbll 3J€KTpUYECKUN 3apsl.
Dnektpuueckoe noje. Hanpssk€HHOCTh 3nekTpudeckoro noiid. [IpuHuun cynepno3unuu
ANEKTPUYECKUX MoJeH. JIMHUN HaNpsy)KEHHOCTH AJIEKTPUUYECKOTO TOJIA.

PabGora cun anmekrpoctatudeckoro mojs. IloreHnman. Pa3HOCT MOTEHIIMATIOB.
[IpoBOIHMKM UM JUABNEKTPUKA B JJIEKTPOCTATUYECKOM 1oje. Jluamexrpuyeckas
MIPOHULIAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. DIEKTPOEMKOCTh IJIOCKOTO KOHAEHCATOpA.
DHeprus 3apssKeHHOT0 KOHAEHCATopa.

TexHuuecknue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHE: DJIEKTPOCKOII,
ANEKTPOMETP,  DJEKTPOCTaTUYECKas  3alluTa,  3a3€MJICHHE  BJIEKTPONpPUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN armnapar, CTPyHHbBINA PUHTED.

Jlemoncmpayuu

Y CTpolCTBO U NPUHLIKIN AEHUCTBUS JIEKTPOMETPA.

B3anmopenicTBrue HA3JIEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TTOJIE€ 3APSIKEHHBIX TEJL.

[IpOBOHKMKH B 3JIEKTPOCTATHYECKOM MOJIE.

DJIEKTpOCTATUYECKAs 3allUTa.

11
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JIN3IIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IJIOCKOr0 KOHJAEHCATOPA OT IJIOLIAIH IIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUYECKON MPOHUIAEMOCTH.

DHeprus 3apsLKeHHOT0 KOHAEHcaTopa.
Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHAEHCATOPa.

Tema 2. Ilocmosannwtii 3nexkmpuueckuil mok. Toxu ¢ paziuunvlx cpeoax

DIIEKTPUUYECKUN TOK. Y CIOBUSA CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MICTOUHMKHN
Toka. Cuia Toka. [IoCTOsIHHBIN TOK.

Hanpsixenne. 3akon OMa 1151 ydacTKa LEIu.

DNEKTPUYECKOE  CONPOTHUBJIEHUE.  YIEIbHOE  CONPOTUBJIEHUE  BEIIECTBA.
IlocnenoBaTenpHOE, NAPAIIENBHOE, CMEILIAHHOE COEIMHEHHUE POBOJHUKOB.

PaGota sanexrpuueckoro Toka. 3akoH [xoyns—JIenuna. MomHOCTb 3J€KTPUUYECKOTO
TOKA.

DIIEKTPOABWKYIIASI CUJia U BHYTPEHHEE COMPOTHUBIIEHWE MCTOYHMKA TOKAa. 3aKOH
OmMa 17151 TIoJTHOM (3aMKHYTOM) AeKTpruueckoi 1enu. KopoTkoe 3aMbikaHue.

DIIEKTPOHHAsI TPOBOJUMOCTD TBEPABIX METAIIOB. 3aBUCUMOCTh COITPOTUBIICHUS
METaJUIOB OT TeMneparypbl. CBEPXIPOBOIUMOCTb.

DNeKTpUYeCcKuid TOK B BakyyMe. CBOKCTBA JIEKTPOHHBIX MTYYKOB.

[MonympoBoauuku. CoOCTBEeHHAsI U TPUMECHAas! TPOBOUMOCTH TOJTYIIPOBOIHUKOB.
CaotictBa p—n-nepexona. [omynpoBoHUKOBBIE TPUOOPHI.

DNEeKTpUUECKU TOK B paCTBOPAaxX U paciulaBax 3JAEKTPOIUTOB. DJIEKTPOIUTHUECKAS
JIUCCOLMAIUsL. DICKTPOJIH3.

DJNIeKTpUUYECKUM TOK B razax. CaMOCTOATENIbHBI U HECAMOCTOSITEIIbHBIN pa3psil.
Monnus. [Inazma.

TexHuueckne yCcTpoilcTBa U MPAKTUYECKOE MPUMEHEHUE: aMIIEPMETP, BOIBTMETP,
peocTar, UCTOYHUKH TOKA, dJIEKTPOHArpeBaTeIbHbIe MPUOOPHI, IJIEKTPOOCBETUTEIHHBIC
npuOOpsl, TEPMOMETP CONPOTHUBIICHHS, BaKyyMHBIM JHOJ, TEPMUCTOPHI U
dboTope3nucTopsl, MOTYIPOBOAHUKOBBIN AMO/I, TAIbBAHHUKA.

Jlemoncmpayuu

N3Mmepenue cuibl TOKa U HAIPSKEHUS.

3aBUCHUMOCTb COMPOTUBIICHUS HIUIIMHIPUIECKUX TPOBOTHUKOB OT JIMHBI, TIOILAIN
MOIIEPEYHOr0 CEYEHUs U MaTepuala.

CwmenanHoe COeTMHEHUE MPOBOJHUKOB.

[Ipamoe  wm3MepeHMe  BIEKTpOJABMXKyIIEM  cuwibl. KopoTkoe  3amblkaHue
rajJbBAHUYECKOTO AJIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBJICHHUS.

3aBUCUMOCTbH CONPOTUBJIEHUS] METAJJIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH 3JIEKTPOIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTh BO31yXaA.

OIHOCTOPOHHSAS MPOBOJUMOCTD THOJIA.

12



denepanbHas padbodas mporpamma | dusuka. 10-11 kiacce (6a30BbIi ypOBEHB)

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

W3y4eHne cMemanHOro COeTMHEHUS PE3UCTOPOB.

W3mepeHre HIEKTPOIBWIKYINECH CHUIBI WCTOYHHMKA TOKA W €ro BHYTPEHHETO
COTIPOTHBIICHHSI.

HaGmonenue snexkrponusa.

MexnpeaMeTHbIe CBA3U

N3yuenue kypca pusuku 6azoBoro yposHs B 10 ki1acce OCyLIECTBIAETCS € yUETOM
coJiep KaTesIbHbIX MEXIPEIMETHBIX CBA3EH C KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMUH,
reorpauu U TEXHOJIOTUH.

Mesicnpeomemuvie nowsamus, CBA3aHHBIE C HW3YYEHHEM METOAOB HAy4YHOIO
NO3HAHUS: ABJIICHUE, HayYHbIH (DAKT, TUIOTE3a, PU3NYECcKas BEJIMYMHA, 3aKOH, TEOPHs,
HaOJI0IEHNE, SKCIIEPUMEHT, MOJIETIMPOBaHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxka: pelnieHHe CUCTEMBl ypaBHEHMH, JMHEHHas (yHKUus, napadoia,
runepOosia, ux rpaduKu U CBOMCTBA, TPUTOHOMETpUUYECKHE (DYHKIIMHU: CUHYC, KOCUHYC,
TAHI€HC, KOTAaHI'E€HC, OCHOBHOE TPUIOHOMETPHUUYECKOE TOXKAECTBO, BEKTOPBI U MX
IIPOEKIIMU HA OCH KOOPAUHAT, CIIO)KEHUE BEKTOPOB.

buonocus: mexaHnudeckoe [BHXKEHHE B JKMBOW mpupoae, Auddysus, ocMmoc,
TEIUIOOOMEH JKUBBIX OPraHu3MoOB (BUIbI TEIUIONEpEaayun, TEIJIOBOE PAaBHOBECHE),
JIIEKTPUYECKUE SABJICHUS B KUBOU IIPUPOJIE.

Xumusa: NUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJI, JKUIKOCTEM U Tra3os,
JNEKTPUYECKUE CBOMCTBA METAJIOB, DJIEKTPOIUTUYECKAS JUCCOLMALINS, IaJbBAHUKA.

I'eoepagpus: BIaxHOCTh BO3/YyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpazoBaHUE JABMKEHUN C HCIOJB30BAHUEM MEXAHHU3MOB, YUET
TPEHUS B TEXHUKE, IOMIIUIIHUKK, HCIIOJIB30BAHUE 3aKOHA COXPAaHEHUsA WMILYJIbCa
B TEXHHUKE (pakera, BOJOMET U JPYIH€), ABUTraTe]Ib BHYTPEHHETO CrOpaHus, HapoBas
TypOMHa, OBITOBOM XOJOIUIBHUK, KOHTUIIMOHEDP, TEXHOJIOT U MOJTyYEHUSI COBPEMEHHBIX
MaTepuasgoB, B TOM YHUCJIE HAHOMATE€pUaJIOB, U HAHOTEXHOJOTUH, IEKTPOCTATUYECKAS
3alUTa,  3a3€MJIEHHE  DJJIEKTpPONpUOOpOB,  KCEPOKC,  CTPYHHBIM  HpHUHTEP,
AJIEKTpOHArpeBaTeIbHble IPUOOPHI, FTEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC
Paznen 4. DiieKTpoAMHAMUKA
Tema 3. Maznummnoe noye. IneKmpomazHuUmMHAs UHOYKUUA

IlocTossHHBIE MarHuThl. B3ammojelcTBHE IMOCTOSSHHBIX MArHMTOB. MarnuTHoOeE
nosne. BekTop MarHMTHOM WHAYKUMHU. [IpUHIMII Cyneprno3uuuu MAarHUTHBIX IOJIEH.
Jlvany MarHuTHOM HHAYKIMK. KapTrHa TMHWI MarHUTHOM MHYKIIMA MOJISI TOCTOSTHHBIX
MarHuTOB.

MarnutHoe moJsie TpOBOJIHMKA C TOKOM. KapTuHa JUHWUNA WHIAYKIIMHM MAarHUTHOI'O
MOJIS JUIMHHOTO TPSMOT0 MPOBOJHUKA U 3aMKHYTOI'O KOJIBIIEBOTO MMPOBOJHUKA, KATYIIIKH
¢ TokoM. OnbIT Opcrena. BzanmoaercTBre TpoOBOAHUKOB C TOKOM.

13



denepanbHas padbodas mporpamma | dusuka. 10-11 kiacce (6a30BbIi ypOBEHB)

Cuna Amnepa, €€ MOAyYJIb U HAlTPaBJICHUE.

Cuna Jlopenua, e€ MOAy/lb W HampaBleHUE. [[BMKEHHE 3apsHKEHHOW YaCTHUIIBI
B OJIHOPOJJHOM MarHuTHOM mose. Pabota cunsl Jlopenna.

SIBiieHne AMEKTpOMarHUTHOW UHAYKUUU. [IOTOK BEKTOpa MarHUTHOM WMHIYKLHH.
DIIEKTPOABIIKYIIAS CUJIAa MHAYKIIMU. 3aKOH 3JIEKTPOMAarHuTHOM nHaykiuu dapanes.

BuxpeBoe snekTpuyeckoe  moje.  DJIEKTPOABWXKYIIas  CWiIa  MHIYKIUHU
B IPOBOJIHUKE, ABMKYIIEMCS MOCTYIATEILHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

IIpasuno Jlenna.

NHnykTUBHOCTh.  SIBIEHME  CaMOMHAYKIIHH. ONEeKTpOABWKYIAST  CHJIA
CaMOMHIYKIINH.

DHEpPrusi MarHUTHOTO TOJISl KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHuueckue yCTpOMCTBa M MPAKTUYECKOE MPUMEHEHUE: MOCTOSSHHBIE MAarHUTHI,
AJIEKTPOMArHUThl,  DJIEKTPOJBUTATEIb,  YCKOPUTEIM  DJIEMEHTAPHBIX  YacCTHII,
WHJIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHUE JIEKTPOHHOIO MyYKa MAarHUTHBIM TOJIEM.

JIvHUM MHIYKIMYA MarHUTHOTO TIOJIS.

B3anmoperictBue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JeiictBue criibl JIOpeHIIa HA HOHBI AJIEKTPOJIUTA.

SIBiIeHUE ANEKTPOMArHUTHONM UHIAYKIUU.

[TpaBuiio Jlenna.

3aBUCUMOCTh DJIEKTPOJBIXKYIIEH CHJIBI HHAYKOUU OT CKOPOCTH HW3MEHEHUS
MAarHMTHOTO ITOTOKA.

SIBneHne CaMOMHIYKIIHH.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomsi

N3ydyeHrne MarHuTHOIO MoJist KaTyIIKH ¢ TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa HA PAMKY C TOKOM.

HccnenoBanue sABIECHUS 3JIEKTPOMArHUTHOW WHTYKIIHH.

Paznen 5. KoneOanus u BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMazcHuUmMHble KOJ1eOAHUA

Konebarensnas cucrema. CBOOOIHBIE MeXaHWYeCKUE KosieOanus. ["apMoHnyeckue
konebanwms. [lepuon, gactora, ammumryaa u ¢asza koiebanwid. [IpyKUHHBIT MasTHUK.
MaremaTuueckuii MasTHUK. YpaBHEHHE rapMOHHUYECKMX KoJeOanuii. [IpeBpaiienue
SHEPTUU TIPU TAPMOHUIECKUX KOJICOAHUSIX.

KonebarenpHblit KOHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUs B U€aTbHOM
KOJIe0aTEeIbHOM KOHTYpE. AHAJIOTUSI MEXIY MEXaHUYECKUMU M JJIEKTPOMArHUTHBIMU
konebanusamu. Popmyna TomcoHa. 3aKOH COXPAHEHUSI SHEPIUU B HJICATIBHOM
KoJieOaTeIbHOM KOHTYPE.
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[IpencraBieHne o 3aTyXxamMMX KojeOaHUsAX. BbIHYXJIEHHbIE MEXaHUYECKUE
KosneOanus. Pezonanc. BeIHYKI€HHBIE 3JIEKTPOMarHUTHBIE KOIeOaHUs.

Ilepemensblii TOK. CUHYCOUIABHBIA ITEPEMEHHBIM TOK. MOITHOCTh NEPEMEHHOTO
TOKa. AMIUIMTYJTHOE U JIEUCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HAIIPSIKEHUSL.

Tpancdopmatop. IlpousBoacTtBo, mnepenaya W MOTpPeOJEHUE DIEKTPUUYECKON
DHEPruM. OKOJOTMYECKHE PHUCKM IIPU NPOU3BOACTBE dJeKTpodHepruu. Kymnbprypa
HCIIOJIB30BAHUS DJIEKTPOIHEPIUH B IIOBCEAHEBHOMN KU3HU.

TexHuyecKkne yCTpoMCTBAa U NPAKTUYECKOE NMPUMEHEHUE: IIEKTPUYECKUN 3BOHOK,
reHepaTop IIEPEMEHHOI0 TOKA, JIMHUU dJIEKTpOoIepeaay.
Jlemoncmpayuu

HccnenoBanne mnapamMeTpoB KoJjieOaTeNbHOW  CHUCTEMbl  (MPYKUHHBIA — WJIU
MaTEMaTUYECKUN MASITHUK).

HaGmronenue 3aTyxaronmx KojaeOaHui.

HccnenoBanne CBONCTB BRIHYXACHHBIX KOJIEOAHUM.

HaGmonenue pe3onanca.

CB0OOHBIE 2JIEKTPOMAarHUTHBIC KOJICOAHMUSI.

OcuumiorpaMMbl — (3aBUCUMOCTH  CUJIBI  TOKAa W HAIpPSOKEHUS OT BPEMEHH)
JUTSI DJIEKTPOMArHUTHBIX KOJIeOaHUM.

Pesonanc mnpu  [ocCaeqoBaTEIBbHOM — COCIMHEHUM  PE3UCTOpa,  KaTyLIKU
UHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogens JIMHUM DIIEKTpoIepeaadH.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue 3aBUCUMOCTH IIEPHO/Ia MajbIX KOJeOaHU Ipy3a Ha HUTU OT JUIMHBI
HUTHU U MaccChl Ipy3a.

HccenenoBanne NEpEMEHHOIO TOKA B LIENU U3 ITOCJIEN0BATEIBHO COCTUHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMazHUNIHbLE B0IHbL

MexaHnnueckue BOJIHBL, yclIOBHS  pacnpoctpaHeHus. llepuon. CkopocThb
pacnpocTpaHeHHs U JJIMHA BOIHBL. [lonepednsie u mpooibHbIe BOHBL. HTephepeHius
U audpakiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3ByKka. BeicoTa Tona. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJIHBL. YCJIOBUS M3JIyYEHHS] BJIEKTPOMAarHUTHBIX BOJIH.
B3anmuas opuentauus BektopoB E, B, V B smektpomarnutHOi BosiHE. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJH: OTpa)K€HUEe, MpeIoOMJIEHUEe, MoJspu3anus, AuQpakius,
uaTepdepennus. CKOpocTh dIEKTPOMArHUTHBIX BOJIH.

[Ilkana SJIEKTPOMAarHUTHBIX BOJH. [IpuMeHEHHE SIEKTPOMArHUTHBIX BOJH
B TEXHUKE U OBITY.

[TpuHUMIIBI pagUOCBA3U U TeIeBUIeHU. Panuonokanus.

DJIEKTPOMArHUTHOE 3arpSI3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuueckue yCTpoWCTBA W  MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, VYIJIbTPAa3BYKOBasi JMArHOCTUKA B TEXHUKE MW MEIUIIMHE, pajaap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-neusb.
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Jlemoncmpayuu

OO0pa3oBaHue 1 pacCIPOCTPAHEHHE MTONEPEUHBIX U TPOJOJIBbHBIX BOJIH.

Koneobmromeecs Teno Kak MCTOYHUK 3BYKa.

HaGmionenue oTpaxkeHus ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenue uurepdepeHiuu 1 1uppakiinu MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOM M 4YaCTOTOM
KOJIeOaHUI.

HccnenoBanue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaK€HUE, MPETOMIICHHE,
noJisipu3anus, nudpakius, uaTepPepeHus.

Tema 3. Onmuxa

I'eomeTrpuueckas onruka. [IpsgsMonuHENHOE pacIpOCTPaHEHUE CBETA B OJHOPOJHOM
cpene. JIyu ceera. ToueuHbIl HCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxeHus cBeTa. I[locTpoeHne U300paKeHUIA
B IJIOCKOM 3€pKalie.

[IpenomiieHne cBeta. 3aKOHBI TPEJIOMJICHHS CBeTa. AOCOJIOTHBIM TOKa3aTelb
npenomieHus. IlonmHoe BHyTpeHHee oTpaxeHue. lIpeaenbHbld  yrojl MOJHOTO
BHYTPEHHETO OTPAKECHUSI.

Hucnepcust ceeta. CioxHbINH cocTaB 6enoro ceeta. LIBer.

Cobuparomue u paccenBaronue JuH3bl. ToHkas nuH3a. DokycHoe paccrosiHue U
onTUYeCKass Ccuia TOHKOW JuH3bL. [locTpoeHue wu3z00pakeHHit B coOUparolmuX U
paccenBarolux JuH3aX. PopMyiia TOHKOW JIMH3BL. Y BEIMUYEHHUE, JaBAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBas onrtuka. Untepdepenmus csera. KorepeHTHbIE MCTOYHUKU. Y CIOBUSA
HAOJIIOICHUSI MAKCUMYMOB U MHUHHMYMOB B MHTeP(EPEHIIMOHHON KapTHHE OT JIBYX
cuH(pa3HBIX KOTEPEHTHBIX UCTOUHUKOB.

Hudpakmus ceta. JudpakinuonHas pemérka. YCIOBHE HAOIIOICHHS TIIABHBIX
MaKCHUMYMOB TIPH MaJIEHUA MOHOXPOMATHYECKOTO CBeTa Ha JU(GPAKIMOHHYIO PEHIETKY.

[Tonspuszauus ceera.

Texuuyeckue ycTporcTBa U MPAKTHUECKOE MPUMEHEHHE: OUKH, JIyTa, oToanmnapar,
MIPOCKITMOHHBIN anmapar, MUKPOCKOTI, TEJIECKOI, BOJJOKOHHAS ONTHKA, AUPPAKITMOHHAS
peleTKa, moJsApons.

Jlemoncmpayuu

[IpsmMosMHEHOE  pacHpOCTPAHEHHUE, OTPAXKEHUE U IPEJIOMIICHHE  CBETA.
OnTudeckue TpuOopsHI.

[TonHoe BHyTpeHHEEe oTpaxeHnune. Moaens CBeToBoAA.

HccnenoBanne cBOWCTB M300payKeHUIA B TUH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Habnronenue natepdepeHImu cBeTa.

HabGmtonenue nudpaxuuu ceta.

Habmronenue nucnepcuu cBeTa.
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[lony4yeHune criekTpa ¢ HOMOIIBIO TPU3MBL.
[lony4yenue crnekTpa ¢ HOMOLIbI0 JU(PAKLIMOHHON PEIIETKH.
Habmronenue noisipusanuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
N3mepenue nmokazaresns NpeJoMIIEHUS CTEKIIA.
HccnenoBanue cBOMCTB U300paKEHUH B JIMH3AX.
HaGmronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI crIeIHAIBLHOI TEOPUHM OTHOCUTEIBLHOCTH

['paHullbl TPUMEHUMOCTH KJIaCCHMUECKOW MexaHuku. llocTymarel cnenuaibHOM
TEOPUU OTHOCUTEIBHOCTH: HMHBAPUAHTHOCTh MOJAYJS CKOPOCTHM CBE€Ta B BaKyyMe,
OPUHIIMIT OTHOCUTENIbHOCTH DWHILITEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeJJIeHMe BpPEMEHU M COKpaIlleHHE
JUTMHBI.

DHeprusi U UMITYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs13b MacChl C SHEPTHUEH U UMITYJIbCOM PEJIATUBUCTCKOM YaCTHUIBI. DHEPIHsI TOKOSI.

Pa3nen 7. KBantoBasi pusznka
Tema 1. Dnemenmul K6aHMoGO ONMUKU

®doronnl. Popmyna [lnanka cBsA3M 3HEpPruu (POTOHA C €ro YaCTOTOW. DHEPrUs W
UMITYJIbC (DOTOHA.

OtkpeiTie u wucciaegoBanue ¢otoddpdexkra. OmpiTel A.I. CroneroBa. 3akoHBI
dotoaddexra. YpaBHenue OunmTeriHa 11 pororddekra. «KpacHas rpaHuian
doTorddexra.

JlaBnenue cBeta. OnbiTel [1.H. JIeOGenena.

XHUMHYECKOE NeHCTBUE CBETA.

TexHuueckne ycTpoWcTBa M TMPAKTHYECKOE TMPUMEHEHHE: (OTOIIEMEHT,
¢dboTomaTunK, CoJIHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIACTHHOM.

HccnenoBanue 3ak0HOB BHEMTHETO GoTodhPexTa.

Ceeroguon.

Conneunas Gatapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. Ombeitel Pesepdopma mo paccessHUIO O-4aCTHIL.
[Inanerapuas mozaens aroMma. [loctynatel bopa. U3nydyenue u nornoiienre GOTOHOB MpU
repexo/jie aToMa ¢ OJJHOrO YPOBHS SHEPruu Ha Apyroil. Buasl ciektpoB. CriekTp ypoBHEN
SHEpPryUU aToMa BOJIOPOAA.

BonnoBeie cBoiictBa uvactunl. Bomubel nge bpoins. KopmyckysisipHO-BOJIHOBOM
Ty aJvi3M.

CnoHTaHHOE U BBIHYKJICHHOE U3IIyYEHHE.

TexHnyeckne yCTpPOWCTBA M MPAKTUUECKOE MPUMEHEHUE: CIEKTPaJbHbIA aHAJU3
(CIeKTpOCKOIT), J1a3ep, KBAHTOBBI KOMIIBIOTED.
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Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Ornpenenenune JIMHBI BOJHBI Ja3epa.
HaGmronenne nuHelyaTbIx CIIEKTPOB U3TyUCHUS.
Jlazep.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomsi
HaGmtonenue nuHeiyaToro CrexkTpa.

Tema 3. Amommnoe a0po

OKCIEpUMEHTBI,  JTOKA3bIBAIOIIME CJIOXKHOCTh CTpoeHus sapa. OTKpbiTHe
paanoaktuBHOCTH. OmnbITl Pesepdopaa mo ompeneneHuio coctaBa paguoaKTUBHOIO
nuznyuenus. CBoiicTBa anbda-, 6eta-, ramma-u3nydeHus. Bnusinue paanoakTUBHOCTH Ha
YKVBbIE OPTraHU3MBI.

OtkpeiTe mnpoTOHa W HeWTpoHa. Hykionnas w™opgens siapa I'eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uucio sapa. M30Tomnsbl.

Anbda-pacnian. DIEeKTPOHHBIA M MO3UTPOHHBIN Oera-pacnan. ['amma-uzinydeHue.
3aKOH paIMOaKTUBHOIO pacraja.

DHeprust CBs3M HYKJIOHOB B sifipe. SAaepubie cuiibl. Jlegext macch sapa.

SAnepHble peakuuu. JleneHrue U CUHTES s1Iep.

Anepnsiii peakrop. Tepmosiaepusiii cuuTe3. [IpoOaeMbl U EPCHIEKTUBHI SIEPHOM
SHEPIreTUKU. DKOJOTUYECKUE ACTIEKTHI IAEPHON IHEPTETUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Metonpl  HAOMIOAEHHMS M PETUCTpAlldd  JJIEMEHTApHBIX  YacCTHII.

dyHaaMeHTaIbHbIe B3auMOAeUCTBUS. ENUMHCTBO u3nuecKoil KapTUHBI MUPA.

TexHuueckne yCTpOWCTBA U TNPAKTUYECKOE IPUMEHEHHE: JO3UMETpP, Kamepa
Buibcona, siaepHbIid peakTop, aToMHast 6omoa.
Jlemoncmpayuu

Cu€TynK MOHU3UPYIOLINUX YACTHLI.
Yuenuueckuii sxcnepumenm, nabopamoprsie pabomsi

HccnenoBanne TpekoB YacTil (10 TOTOBBIM (poTorpadusam).

Pa3nen 8. Ji1eMeHTHI ACTPOHOMHUM M ACTPOPUZUKHI

Otanbl pa3BUTUS acTpoHOMUM. [IpuKIagHOE U MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, SpKue 3BE3/IBI, ITIAHETHI, UX BHIMMOE JIBI)KCHHE.

CoJiHEUHAs cucTeMa.

Connne. ConHevHasi akTUBHOCTb. McTounuk sHeprun CosiHIa U 3BE31T. 3BE3BI, UX
OCHOBHBIC XapaKTepUCTUKH. J[narpaMma «CIEeKTPaIbHBIA KJIACC — CBETUMOCTBY. 3BE3/IbI
TJIAaBHOM ITOCJIEIOBATEIbHOCTH. 3aBUCUMOCTE «Macca — CBETUMOCTEY JIIS 3BE3]1 TJIaBHOM
nocjeoBaTeibHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoBpeMEHHBIE MPECTaBICHUS
0 MPOUCXOXKICHUH 1 dBoroMH CoJIHIIa U 3BE3/. DTambl )KU3HHU 3BE3.

Mueunsiii [lyTe — Hama [Nanaktuka. [lonoxkenue u neuxenue CosiHna B ['amakTuke.
Turnbl ranakTuk. PaguoranakTuku U kBa3apbl. YEpHBIE IBIPHI B SApax rajakTHK.
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Bcenennas. Pacmnpenne Bceenennoil. 3akon Xa0606ma. Pazberanue rajaakTuk.
Teopus boibiioro B3peiBa. PEIMKTOBOE U3IIyYEHHUE.

Macmtabnas crpykrypa Beenennoil. Meraranakruka.

Hepeménnbie mpoOieMbl aCTPOHOMUH.
Yuenuuecxue nabnooenus

HaGmtonenust HEBOOPYKEHHBIM TJIa30M C  HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHU M JJIS1 OTIpEeIeICHUS TI0JIOKEHUS HeOECHBIX 00BbEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE CO3Be3AUs1 CEBEPHOTO MOIYIIAPHS U IPKHUE 3BE3IBI.

HaGmonenus B Teneckon JIynsl, mianet, Mneunoro Ilytu.

Oo6o0maromee NOBTOpPeHNe

Ponb (u3uKu U acTpOHOMHUU B SKOHOMUYECKON, TEXHOJIOTMYECKON, COLIUMATILHON U
ATUYECKON cdepax NeATeTbHOCTH YeJOBEeKa, poJib U MECTO (U3UMKU M aCTPOHOMHUHU
B COBPEMEHHOHN Hay4YHOW KapTHHE MHUpa, Pojb (PU3ndyeckoil Teopuur B GOpMUPOBAHUU
npecTaBieHui 0 (U3MYECKON KapTMHE MHUpa, MECTO (PU3MYECKON KapTHUHBI MHpA
B OOIIEM Psiy COBPEMEHHBIX €CTECTBEHHO-HAYYHbBIX MPECTaBICHUIN O MPUPO/IE.

MexnpeaMeTHble CBA3U

Nzyuenne kypca ¢pusuku 6a30Boro ypoBHs B 11 kiacce oCyIiecTBIseTcs ¢ y4ETOM
COJIepKaTeNIbHBIX MEKIPEIMETHBIX CBS3EH C KypcaMH MaTeéMaTUKH, OMOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJOTHH.

Meowcnpeomemnvle nousmusi, CBS3aHHBIE C W3YyYEHHEM METOJOB HAyYHOTO
MO3HAHMS: SBJICHUE, HAYUYHBIA (aKT, TUrnoresa, (usndeckas BeIUYUHA, 3aKOH, TEOPHs,
HaOII0/IeHNE, SKCIIEPUMEHT, MOJISTTUPOBAaHUE, MOJIEIb, U3MEPEHHE.

Mamemamuka: penieHUe CUCTEMbl YpaBHEHUH, TPUTOHOMETPHUUYECKHE (YHKIIHH:
CHHYC, KOCHHYC, TaHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPhl M WX IPOEKIMH Ha OCH KOOpJMHAT, CJIOKEHHUE BEKTOPOB, IMPOU3BOIHBIC
AJIEMEHTapHBIX (YHKIIMH, TPU3HAKU MOJ00US TPEYrOJIbLHUKOB, OMNPEICIICHHE TUIOMAIN
IJIOCKUX GUTYp U 00bEMA Te.

buonoeus: snexrpudeckue sIBJICHUS B )KUBOW MPHUPOJE, KOeOaTeIbHBIC IBHKCHHUS
B JKMBOM MPHUPOJIE, ONTHUYECKUE SIBJICHUS B KUBOM MPHUPOJAE, JIECHUCTBUE paaualuv
HA >KUBBIE OPTaHU3MBI.

Xumus: CTpOCHUE aTOMOB M MOJIEKYJI, KpUCTAIUIMYECKAsA CTPYKTypa TBEPABIX TEJI,
MEXaHHU3MbI 00pa30BaHUs KPUCTALTHYSCKON PEIIETKH, CIICKTPAIbHBIN aHAIH3.

leoepaghusi: MarHWTHBIC TIONIOCA 3€MIIM, 3aJIeKW MArHUTHBIX Py, (OTOCHhEMKA
3€MHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMJIICTPSICCHUN.

Texnonoeus:  NMHUM  DJIEKTpONEpENady, TEHEpaTop  IMEPEMEHHOIO0  TOKa,
3JICKTPOJBUTATEIIb, UHAYKIIMOHHAA T1€Yb, paaap, paAuONPUEMHHUK, TEJIEBU30p, AHTCHHA,
tenedoH, CBU-nedyb, NPOCKIMOHHBIM ammapaT, BOJOKOHHAs OITHKA, COJHCYHAs
Oatapes.
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IHVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE
HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

OcBoenue yueOHOoro mpeamera «®Pus3uka» Ha YpPOBHE CPEAHETO OOIIETO
oOpaszoBanus (06a30BbI ypOBEHB) JIOHKHO OOECHEYUTh JOCTHKEHHE CIIETYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX M IMPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMUYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3YyJbTAaThl OCBOCHUS ydeOHOro mnpeamera «Duszukay TOIKHBI
OTpakaTb TOTOBHOCTh W  CIIOCOOHOCTh  OOYYarOIIUXCS  PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTpPEHHEW TO3UIIMEH  JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOCKIECHUN, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, pacHIUpPeHUE KU3HEHHOTO ONbITa M OIbITA
NEATEIBHOCTA B TMPOLECCE pealv3allii OCHOBHBIX HAIpPaBICHUNA BOCIUTATEIBHOU
NEATEIbHOCTH, B TOM YHCJI€ B YaCTH:

1) rpaKIaHCKOT0 BOCTIMTAHUSI:

CcOPMUPOBAHHOCTH TPAKIAHCKON TO3ZUIMH OOYUarOIIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCUIICKOTO OOIIEeCTRa;

NPUHATHEC  TPAJUIMOHHBIX  OOINEYETOBCUSCKMX  TYMAaHHCTHYECKHX |
JIEMOKpaTHYECKUX [ICHHOCTEHH;

TOTOBHOCTh BECTH COBMECTHYIO JEATENIHOCTh B HMHTEpPEcax TIpa)IaHCKOTO
00IecTBa, Y4aCTBOBATh B CAMOYIIPABICHUHU B 00pa30BaTEIbHON OpraHU3alluH;

YMEHHE B3aUMOJCUCTBOBATh C COIMATBHBIMU WHCTHUTYTAMH B COOTBETCTBUU C UX
(QYHKIHMSAMU 1 HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHHTAPHOW M BOJIOHTEPCKON CATCILHOCTH;

2) IATPHOTUYECKOTO BOCITUTAHMS
c(hOpPMHUPOBAHHOCTH POCCUUCKON TPAKIAHCKON UICHTUYHOCTH, TATPUOTU3MA,
LICHHOCTHOE OTHOLICHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHMKECHUSIM
POCCHIMCKUX YUEHBIX B 007aCTH (DUBHKHU U TEXHUKE,

3) IyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:

c(hopMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHHS, STHUYSCKOTO TTOBEICHNS,

CIIOCOOHOCTh OIIGHMBATh CHUTYallUl0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBCHHBIC HOPMbI U IIEHHOCTH, B TOM YHCJIC B
NESATENbHOCTA YUYEHOTO;

OCO3HaHHUE JTUYHOTO BKJIAJIa B IOCTPOCHUE YCTOMUUBOTO OYAYIIIETO;

4) 3cTeTHYEeCKOr0 BOCTIUTAHMS:
ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYAs 3CTETUKY HAyYHOTO TBOPUYECTBA,
MpUCYIIETO (PU3NYECKOU HAYKE;
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5) TpyA0BOr0 BOCIIUTAHMS:

MHTEpEC K pas3auuHbIM cepaM npodhecCHOHATBHOU JeATENbHOCTH, B TOM YHCIIE
CBSA3aHHBIM C (PU3UKON M TEXHUKOH, YMEHHE COBEPILATH OCO3HAHHBIA BBIOOp Oyayien
npodeccun 1 peaan30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TJIaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 001aCTH (HPU3UKU
Ha TPOTSDKEHUU BCEH JKU3HH,

6) IKOJIOrHY€CKOr0 BOCIIMTAHUS :

c(hOpMUPOBAHHOCTh IKOJIOTHYECKOHN KYJIBTYPhl, 0CO3HAHUE II100aIbHOT'O XapaKTepa
AKOJIOTUYECKUX MPOOIeM;

IJIAHUPOBAHUE U OCYIIECTBICHUE JEUCTBUUA B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUS LEJed YCTOMYMBOTIO Pa3BUTHUS YEJIOBEUECTBA;

Pacmupenue ombiTa AESTEIBHOCTH 3KOJOTHYECKOW HAMpPaBICHHOCTH HA OCHOBE
UMEIOIINXCS 3HAaHUH 110 QU3HUKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMUSI:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs HU3HUECKON HAYKH;

OCO3HAaHHE LIEHHOCTU HAyYHOW AEATEIBbHOCTU, TOTOBHOCTH B MPOLECCE M3YUYEHUS
(U3UKU  OCYWIECTBIATh  NPOEKTHYD U HCCJIENOBATENbCKYIO  JI€ATEIbHOCTh
UHAVBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

IHo3HaBaTe/IbHbIC YHUBEpPCAJbHbIC Y4eOHbIC ACHCTBUSA
ba3oBble Jiornyeckue 1eicTBuA:

CaMOCTOSITEILHO (DOPMYJIMPOBATH U aKTyaJIM3UPOBATH MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

OIIPCACIIATD LHCIU ACATCIbHOCTH, 3a1aBATh ITAPAMCTPBI U KPUTCPUHU UX JOCTHUIKCHHA,

BBISIBIIATh 3aKOHOMEPHOCTH U TPOTHUBOPEYHS B PACCMATPUBAEMBIX (PHU3HMUECKUX
ABJICHUAX,

pa3pabaTpiBaTh IIJIaH pEIIEHUS MPOOJEMbI € YYETOM aHaIM3a HWMEIONUXCS
MaTepHaIbHbIX U HEMATEPUAILHBIX PECYPCOB;

BHOCHTBb KOPPCKTHUBLI B JACATCIIbHOCTh, OOCHHNBATL COOTBCTCTBUC PC3YJILTATOB
OeJIsiM, OLICHUBATL PHUCKH HOCJ'IGI[CTBI/Iﬁ ACATCIIBHOCTHU,

KOOPJAMHUPOBATh U BBINOJIHATH PA0OTy B YCIOBUSIX PEANbHOTO, BUPTYAJIbHOIO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

Pa3BHUBATh KPCATHBHOC MBIIIJICHUC IIPHU PCIICHUH )KU3HCHHBIX HpO6J’I€M.

ba3oBble uccienoBaTelbCKue JeiiCTBUS.

BIIaJICTh HAYYHOWM TEPMHUHOJIOTHEH, KIIOUYEBBIMU TOHATUSIMU M METOJaMHU
bu3nUYecKol HayKH;

BJIaJICTh HAaBBIKAMH Y4YEOHO-HCCIIEIOBATEILCKON W TMPOEKTHOU JI€ATEIBHOCTH
B o0sacth (PU3HUKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
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METOJIOB PEIICHUS 3a7a4 (PU3HUECKOr0 COACPKAHUS, IPUMEHEHUIO PA3IMYHBIX METOJIOB
MO3HAHUS;

BJIAJE€Th BUIAAMHU JCATENBHOCTH MO TMOJYYEHUIO HOBOIO 3HAHUS, €ro
MHTEpIpEeTalny, NpeoOpa3oBaHuI0 U MPUMEHEHHUIO B PA3JIMYHbIX YUYEOHBIX CUTYyalUsX,
B TOM UYHCJI€ IPHU CO3/IaHUU YUEOHBIX MPOEKTOB B 00JACTH (PU3HKHY;

BBISIBJISITh PUYUHHO-CIICJICTBEHHBIE CBA3U U AKTYaJW3UpPOBATh 3a7a4y, BbIABUTATh
rUNoTe3y €€ peuieHus, HaXOAUTh apryMEHTHI JJIs I0Ka3aTelIbCTBA CBOMX YTBEPXKIICHUM,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBATH TOJYYEHHBIE B XOJE DPEIICHUS 3aJa4d Pe3yJbTaThl, KPUTHUUECKH
OLICHMBATh X JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTh U  (GOpMYJIMpOBaTh COOCTBEHHbIE 3a7aud B  00pa3oBaTesIbHOU
JEeSTEIBHOCTH, B TOM YHCIIE TPU U3YYEHUH (PU3HKY;

J1aBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

yMETh TNEPEHOCUTh 3HaHUs 10 (U3MKEe B  TNPAKTUYECKYI0  00JIacTh
KU3ZHEJEATEIHHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE UJIEH, MPE/JIaraTb OpUruHAIbHBIC TTOIXOIbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33]1a4H, I0MyCKAIOI1e albTePHATUBHBIE PEIICHUS.

Pab6ora ¢ nnpopmanmeii:

BIAJIETh HABBIKAMH TONYYeHHS HHpoOpMarmu  (PU3NIECKOTO  COACPIKAHWS
U3 HMCTOYHHUKOB PAa3HBIX THIIOB, CaMOCTOSITEILHO OCYIICCTBISATH TIOWCK, AaHaJW3,
CHUCTEMAaTH3allMI0 W HHTEPIpPETANi0 HWHPOPMAIMK pPAa3IMYHBIX BHIOB H (OpM
IpeICTaBIICHUS;

OILIEHWBATH JIOCTOBEPHOCTH HH(OPMAIINH;

UCTIOJIh30BaTh CPEACTBA WHPOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH
B PpCUICHWH KOTHUTUBHBIX, KOMMYHHUKATHBHBIX ¥  OpPraHHM3AIMOHHBIX 33134
c coOmoaeHueM TpeOOBaHUM HSPrOHOMHKH, TEXHUKH OCE30MAaCHOCTH, THUTHEHBI,
pecypcocOepeKeHHsI, TPaBOBBIX M OSTUYECKHMX HOPM, HOPM HH(POPMAIMOHHOM
0e30I1aCHOCTH;

co37aBaTh TEKCThI (PU3UYECKOTO COJEPKAHMS B Pa3IUYHBIX (opMarax ¢ y4éToOM
Ha3HAueHUs HMHQPOpPMAIMM U LEJIEBON ayIUTOPHH, BBIOMpas ONTHUMAIbHYIO (GopMmy
MPE/ICTABICHUS U BU3YyaIU3aIUH.

KomMMmyHMKaTHBHBIC YHMBEpPCaJIbHbIe y4eOHbIe JeiiCTBHSA:
OCYIIECTBIISITH OOIIEHUE HAa YPOKaxX (PM3UKHU U BO BHE-YPOUHOU €SI TEIHHOCTH;
pacrno3HaBaTh MPEAMOCHUIKN KOHMIUKTHBIX CUTYyaIlui U CMSATYaTh KOH(DIUKTHI;
Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOKO TOUKY 3PEHUS C UCIIOJIB30BAHUEM S3BIKOBBIX
CPEACTB;
MMOHUMATh U UCTIOJIB30BATh MPEUMYIIECTBA KOMAHIHOM Y MHUBHUAYaJIbHON pabOTHI;
BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JACHCTBUM C YUYETOM OOIIMX UHTEPECOB,
Y BO3MOXHOCTEMN KaXKJA0r0 WIeHa KOJIJIEKTUBA;
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NPUHUMATH LIEJIM COBMECTHOU AEATEIBHOCTU, OPTAaHU30BbIBATh U KOOPJIUHUPOBATH
JNEUCTBUSA T10 €€ TOCTMKEHUIO: COCTABIIATH IUIAH ACUCTBUM, PACIIPEAEIATD POJIU C YUETOM
MHEHHI YYaCTHUKOB, 00CYK/IaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OIICHMBATh KAue€CTBO CBOEr0 BKJIaJa M KaXXJOTO Y4YaCTHHMKA KOMAaHIbI B OOLIUN
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npemiaraTb  HOBBIE  IPOEKTHI, OLEHWBATh MJIEU C T[IO3ULUUA  HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYNUMOCTH;

OCYIIECTBIIATH MMO3UTUBHOE CTPATETMUYECKOE MOBEACHUE B PA3JIMYHBIX CUTYalUSX,
MPOSIBJISITh TBOPUYECTBO U BOOOPAKEHUE, ObITh HMHUIIUATHUBHBIM.

PeryiasiTuBHble yHHBepCAJbHbIe y4eOHbIE JTeHCTBUS
Camoopranusanus:

CaMOCTOSTEIBLHO OCYIIECTBISATh O3HABATEbHYIO AESTEIILHOCTD B 00J1acTU (PU3UKU
U aCTPOHOMHH, BBISBISATH NPOOJIEMBI, CTaBUTh M (POPMYIUPOBATH COOCTBEHHBIC
3a/1a4H;

CaMOCTOSITEJILHO COCTABJIAThH IUJIaH PEIICHUS PACUYETHBIX M KAYeCTBEHHBIX 3ajad,
IJIaH BBINIOJIHEHUSI TPAKTUYECKOW paboThl C y4€TOM HMMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEATIOYTCHU;

JaBaTh OLICHKY HOBBIM CHUTYalIHsIM;

pacHIMpATh paMKH Y4EOHOTO MpeAMETa Ha OCHOBE JTUYHBIX MPEATIOUYTEHUH;

JIeaTh OCO3HAHHBIN BBIOOP, ApTYMEHTHUPOBATH €0, OpaTh Ha ce0s OTBETCTBEHHOCTh
3a pEIICHHE;

OLICHUBATh MPUOOPETEHHBIH OIBIT;

crocoOcTBOBaTh (POPMHUPOBAHUIO U TPOSBICHHUIO SPYAMIIMU B 00JacTU (PU3UKH,
MIOCTOSTHHO TTOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHD.

CaMOKOHTPOJ/Ib, IMOIUOHATBHbIN HHTEJLJIEKT:

aBaThb OLIEHKY HOBBIM CHUTYallMsIM, BHOCHTb KOPPEKTUBBI B JE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEISM;

BJIAJICTh HABBIKAMU MTO3HABATEIbHON pedIeKCUN KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUUA M MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMII;

MCIIOJIb30BaTh MPUEMBI pedIeKCHH JUIsl OIEHKA CUTYyalluH, BHIOOpa BEPHOTO
peuieHus;

YMEThH OLICHUBATh PUCKUA U CBOEBPEMEHHO MPUHUMATH PELIECHUS IO UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apIYMEHTBI APYTUX MPU aHAIU3E PE3YJIbTATOB AESITEIBHOCTH;

MIPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U ApTYMEHTHI APYTUX MPU aHAIU3E PE3yJIbTaTOB ACSTEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTHX HA OUIMOKH.

B mpoiecce mOCTUKEHHMS JIMYHOCTHBIX PpE3YJbTaTOB OCBOCHHSI TMPOrPAMMBI
nmo Qusmke IS YpPOBHA CpeaHEro oOmmero ooOpa3oBaHUS Yy OOYYaKOIIUXCS
COBEPIIEHCTBYETCS AMOIMOHATBHBIN UHTEJUICKT, MpEANOoJIararonii
c(hOpMUPOBAHHOCTb:
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CaMOCO3HaHMs, BKJIOYAIOLIETO0 CIIOCOOHOCTh MOHUMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJIECHUS Pa3BUTHS COOCTBEHHOM 3MOLIMOHAIBHOU cepbl, OBITH
YBEpPEHHBIM B CceO€;

CaMOpETYJIUPOBAaHMs, BKIIOYAIOIIETO CaMOKOHTPOJb, YMEHHME IPUHUMATH
OTBETCTBEHHOCTb 3a CBOE MOBEICHHE, CIIOCOOHOCTh aAaNTUPOBATHCS K IMOLIMOHATIBHBIM
MU3MEHEHUSIM U IPOSBIATH THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBALMM, BKJIOYAIOIIEH CTpEMJIEHHE K JAOCTHKEHHUIO UEeNH U
ycrexy, ONTUMHU3M, HWHUIMATUBHOCTh, YMEHHUE JI€MCTBOBATb, HCXOJs U3 CBOMX
BO3MOXKHOCTEH;

SMIIATUH, BKJIIOYAIOUIEH CIOCOOHOCTh MOHMMATh SMOIMOHAIIBHOE COCTOSHUE
IPYTUX, YYUTHIBATh €r0 MPU OCYIIECTBICHUHN OOIIEHMSI, CIIOCOOHOCTh K COYYBCTBHUIO U
COTEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOIIMX CHOCOOHOCTh BBICTPAWBATh OTHOILICHUS
C IPYTUMHU JIOJIbMU, 3a00TUTHCS, MPOSIBIISATh UHTEPEC U pa3peiiaTh KOHOIUKTHI.

NPEAMETHBIE PE3YJIBTATBI

K xonmy obOyuenus B 10 kjaacce mpeaMeTHbIE pe3ysibTaThl HA 6a30BOM YpOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTh Yy 00YUAIOIMIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (u3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAy4yHOW KapTHUHBI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHUKH W
TE€XHOJIOTHH, B MPAKTUYECKON I€ATETbHOCTH JIIOJIEH;

YUUTHIBAaTh  TPaHUIBl MPUMEHEHUS  W3YUYEHHBIX  (DU3MUECKUX  MOJEJeH:
MarepuajgbHas TOYKa, WHEpIHaTbHAs CHCTeMa OTCYETa, aOCOJMIOTHO TBEPAOE TEJo,
UJICATbHBIA Ta3, MOJEIN CTPOCHUS Ta30B, KUJIKOCTEM M TBEPABIX TEJ, TOYECUHBIN
AIEKTPUUYECKUI 3apsi MPU pellieHnH PU3HIECKUX 3a]1a4;

pacrio3HaBaTh (U3MYECKUE SBJIECHUS (TPOIECChI) U OOBSACHATH HUX Ha OCHOBE
3aKOHOB MEXaHMKH, MOJEKYJSIPHO-KUHETUYECKOM TEOpUM CTPOCHUSI BEIIECTBa W
AJIEKTPOJUHAMUKUA: PABHOMEPHOE U PABHOYCKOPEHHOE TMPAMOJMHENHOE JBH)XEHUE,
CBOOOJIHOE TIAJICHUE TeJ, JABHKEHHE II0 OKPYKHOCTH, HWHEPIIHS, B3aUMOCHCTBHE
ten, nuddysus, OpOyHOBCKOE ABUKECHHE, CTPOCHHE S>KUIKOCTEH W TBEPIBIX TEI,
M3MEHEeHHEe O00BEMa Tell NpH HarpeBaHuM (OXJIaXIACHUH), TEIUIOBOE pPAaBHOBECHE,
HcrnapeHue, KOHJIeH callysl, TIaBIeHUe, KpUCTAJIIM3allusl, KUTIEHHE, BIIAXKHOCTh BO3/lyXa,
TOBBIIIICHUE JIaBJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBA3b MEXKIY
rapaMeTpaMH COCTOSHHSI Ta3a B HM3O0MPOIIECCax, DJICKTPU3ALMS Tel, B3aUMOICHCTBHUE
3apsjI0B;

OMHUCHIBATh MEXAaHUYECKOE JBWKEHUE, UCIOAb3ysS (U3UYECKUE BEIUYHHbI:
KOOpJIMHATa, MyTh, TIEpEMEIICHNE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHUJIa, UMITYJIbC
Tela, KUHETHWYECKas JHEpPrus, MNOTCHIUAIbHAsA DJHEPrus, MexXaHudeckas padoTa,
MEXaHU4YeCKass MOIIHOCTb; MIPH OMHMCAHUM MPABUIBHO TPAKTOBATh (PU3UUYECKUM CMBICI
HCTOJIb3YEMBIX BEJIMYMH, HUX O0O3HAUYCHUS W CAWHUIIBI, HaXOIUTh (OPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEIMYMHY C APYTUMH BeJIMUUHAMU,
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OTMCHIBATh M3YUYCHHBIC TETJIOBBIC CBOMCTBA TEJ M TEIUIOBHIC SIBICHUS, UCTIOIB3Ys
¢u3nyeckre BEeTUYHHBI: JTaBJICHHUE Ta3a, TEMIepaTypa, CPEAHssI KHHETHYeCKasi SHEPTUs
Xa0TUYECKOTO  JABWXKEHHMS MOJIEKYJ, CpEAHEKBaJgpaTHYHas CKOPOCTb MOJEKYII,
KOJMYECTBO TEIUIOThI, BHYTPEHHSS 3HEPrus, padoTa raza, Kod(QQPUUUEHT MOJIE3HOTO
JACHCTBUS TEIJIOBOTO ABUTATENS; MPU OMHUCAHWU MPABUIBHO TPAKTOBATH (PU3MUECKHIA
CMBICT WCHOJB3YEMBIX BEJIMYWH, WX OOO3HAYCHHS M CAMHUIIBI, HAXOAUTH (POPMYIIBL,
CBSI3BIBAIONINE TaHHYIO (PU3UYECKYIO BEIUUUHY C IPYTUMH BEIMUNHAM;

OMKCHIBATh HM3YYECHHbIE 3JIEKTPUUYECKHUE CBOWCTBA BEIIECTBA W AJIEKTPUUYECKHUE
ABJIEHUS (MPOLECCHI), MCMHOJB3Ysd (U3MUYECKUE BEJIMYMHBI: BJICKTPUUYECKUN 3apsij,
AIEKTPUUECKOE TMOJIe, HANpPsHKEHHOCTh TMOJS, TMOTEHIMaN, Pa3sHOCTh MOTEHIMAJIOB;
NpY OTMMMCAHWUU TIPABUIIBHO TPAKTOBATH (PHU3NUECKHUI CMBICI UCTIONB3YEMBIX BETMUWH, UX
0003HAYCHHUS U €IMHUIIBI, YKa3bIBaTh (POPMYJIIBI, CBSI3bIBAIOIINE NaHHYIO (DU3HUECKYIO
BEJIMYUHY C IPYTUMH BEIIMYNHAMY,

aHANIM3UPOBATH (PU3UYECKUE MTPOLIECCHI U SIBICHUS, UCTIONB3YS (PU3HUUECKHUE 3aKOHBI
U TPUHIUIBL: 3aK0H BcemupHoro tsrotenus, |, |l u Ill 3axkonsr HerloToHa, 3akon
COXpaHEHHUS] MEXaHWYEeCKOW DSHEpPrud, 3aKOH COXPAHCHHUS WMIYJIbCa, MPHHIIUI
CYNEPTIO3UIIUKA CHJI, TPHHIUII PABHONPABUS WHEPIHAIBHBIX CHUCTEM OTCYETa,
MOJIEKYJISIPHO-KMHETHYECKYI0 TEOPHIO CTPOEHHUSI BEIIECTBA, Ia30BbIE 3aKOHBI, CBS3b
CpeIHEell KHHETHMYECKOM SHEpruu TEIUIOBOIO JBMKEHUS MOJIEKYJ C aOCOJIIOTHOU
TEeMIepaTypoi, MEepPBbIil 3aKOH TEPMOJMHAMUKHU, 3aKOH COXPAHEHUS 3JIEKTPUUECKOIO
3apsiaa, 3akoH KysoHa, mpu 3ToM pas3nuyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €ro
MaTeMaTUYECKOE BBIPAKEHUE U YCJIOBHUS (TpaHULlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NPHUHLHUIBI JEUCTBUS MAalIUH, NMPUOOPOB M TEXHUYECKHUX
YCTPOWCTB; pa3inyaTh YCJIOBHS HMX O€30MAaCHOI0 HCIOJIb30BaHUS B IOBCEIHEBHOM
KU3HU;

BBITIOJIHATD YKCHEPUMEHTHI MO0 UCCIIETOBAHUIO (PU3MUECKUX SIBIIEHUH U MPOLECCOB
C HUCHOJb30BAaHUEM INPSAMBIX, U KOCBEHHBIX WM3MEpPEHUH, IpU 3TOM (OPMYIHUPOBATH
npoOjeMy/3agady W THUIIOTE3y YYEeOHOTO OKCIEpPUMEHTa, CcoOHUpaTh YCTAHOBKY
U3 IPEJI0AKEHHOT0 000pyI0BaHUs, IPOBOUTH OMBIT U (HOPMYIHPOBATH BHIBOBI;

OCYILECTBIIATH MPSIMbIE U KOCBEHHbIE HU3MEPEHUs (PU3NUECKUX BEJIUUMH, TIPU 3TOM
BbIOMpaTh ONTUMANbHBIA CHOCOO HM3MEPEHHMS M MCIOJIb30BaTh WM3BECTHBIE METObI
OLIEHKH ITOIPEITHOCTEN U3MEPEHNUI;

HCCJIEIOBATh 3aBUCHMOCTH MEXY (PU3MUECKUMH BEIMYMHAMU C UCIIOJIb30BAaHUEM
NPSIMBIX U3MEPEHHM, IPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCUPOBATH PE3YIbTAThHI
MOJTyYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEJIWYMH B BUAE TaOIHIl U IpadUKOB, JIeiaTh
BBIBOJIBI 10 PE3YJIbTaTaM HCCIIECIOBaHMUS;

co0ro1aTh mpaBuiia 0€30MacHOTO TPyAa MPH MPOBEICHUHU HCCIEA0BaHNN B paMKax
yu4eOHOro 3KCIEepUMEHTa, Y4eOHO-HCCIEeNOBAaTENbCKOM W MPOEKTHOM N1eATeIbHOCTH
C MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOMCTB U 1a0OPAaTOPHOTO 000PYAOBAHNUS;

pemaTts pacy€THhIC 3a/a4ll C SBHO 33JaHHON (PU3NYECKONW MOJENbI0, MCIIONb3Ys
¢u3nyeckne 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJM3a YCJIOBUS 3a/1a4ll BRIOUPAThH
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(U3HYECKYI0 MOJENb, BBIACHATh (PU3HMUECKUE BEIUMYHMHBI U (POPMYIbl, HEOOXOIHUMbIE
ISt €€ pelieHus, IPOBOAUTH PACUETHI U OLEHUBATh PEANbHOCTD MOJYYEHHOIO 3HAYEHUS
bu3nYeCcKOl BEIMUUHBIL;

pemarb KayecTBEHHBbIE 3aJauM: BBICTPAUBATh JIOTMYECKH HEMPOTUBOPEUYUBYIO
LEMOYKY pacCyXJeHHl ¢ Omopodl Ha H3yYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U
dbuznUecKue sIBJICHUS,

UCIIOJIb30BaTh MpPHU DPEIICHUH YYEOHBIX 3a/lady COBpPEMEHHble HH(GOPMAIMOHHbBIE
TEXHOJOTUU JJI1 TOUCKA, CTPYKTYPUPOBAHMS, HHTEPHPETALMM M TPEACTaBICHUS
y4eOHOM 1 HAyYHO-TIONYJISpHOM MH(OpMALMH, TOJTYYEHHON U3 Pa3TUYHbIX HCTOYHHUKOB,
KPUTHUYECKH aHATU3UPOBATh MOJy4aeMyl0 HHPOPMAIIHIO;

OPUBOJIUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3HKOB
B Pa3BUTHE HAYKH, 0OBSICHEHUE MPOLECCOB OKPY>KAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHMS MO (U3MKE B TMOBCEAHEBHOM KU3HU
st obecriedyeHus: 06e30MacHOCTH MpU OOpallleHHMH ¢ NpUOOpaMd U TEXHHUYECKUMU
YCTPOIMCTBAMH, JIi COXPAHEHHsS 3J0POBbS M COOJIIOJCHHS HOPM SKOJOTHYECKOTO
MOBE/ICHUSI B OKPYXKaIOIlel cpesie;

paboTaTh B IpyMIe C BHIIOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH, MJIaHUPOBATh
paboTy TpymIbl, palMOHANBbHO pacHpelesTh OO0S3aHHOCTH U IUIAHUPOBATh
JESITEIbHOCTh B HECTAHIAPTHBIX CUTYalUsX, aJI€KBATHO OLIEHHWBATh BKJIAJ KaXKIOIrO
U3 YYaCTHUKOB I'PYIIIBI B PEILICHUE pacCMaTpUBAEMOM MPOOIEMBI.

K xoniy obydenuss B 11 kiacce mpeIMeTHbIE pe3ysibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPakaTh CHOPMUPOBAHHOCTD Yy 00YUAIOIMMUXCS YMEHUM

JEMOHCTPUPOBATh Ha TMpUMEpaxX poib U MecTo (u3uku B (HOPMHUPOBAHUU
COBPEMECHHOM HAy4YHOM KapTUHBI MHPA, B pPA3BUTHM COBPEMEHHOMW TEXHUKU U
T€XHOJIOTHM, B TMPAKTHYECKON HEATEIbHOCTU JIIOACH, LEJIOCTHOCTh W E€IHHCTBO
buznuecKoi KapTUHBI MUPA;

YYHUTHIBATh TPAHUIIBI TPUMEHEHUS M3YYCHHBIX (DU3MUYECKUX MOJENCH: TOYCUHBIN
ANEKTPUUYECKUI 3apsi, JIyd CBETa, TOUCUHbI UCTOUHUK CBETA, sIAEPHAS MOJENb aTOMa,
HYKJIOHHAs MOJIEJIb aTOMHOTO Si/Ipa MpU PEIICHUH PU3NYECKUX 3a]1aY;

pacno3HaBaTh (u3nyeckue SBICHHUS (MPOLECCh) W OOBICHATH WX HAa OCHOBE
3aKOHOB JJICKTPOJWHAMUKH W KBAaHTOBOW (PM3WKH: JJIEKTPUYECKash MPOBOJANMOCTb,
TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MArHUTHOE JEHCTBHUS TOKa, B3aUMOJECHCTBUE
MAarHuTOB, AJEKTPOMArHUTHAsE WHAYKIHUS, JI€MCTBUE MArHUTHOIO MOJISI HAa MPOBOJHUK
C TOKOM W [JBIXKYLIMWACS 3apsij, DSJEKTPOMArHUTHbIE KoOJIEOAaHHSI U  BOJIHBI,
MPSIMOJIMHEWHOE PaclpOCTPAHEHUE CBETA, OTPaKEHUE, MPEeIoMIICHUE, UHTEphEpEeHIIHs,
nudpakus W TOJSIpU3alvs CBETa, AMCHEpPCHUsi cBeTa, (HOTOAIEKTpUYecKuilt 3Ppdext
(boToadhdekT), cBETOBOE MaBlICHHWE, BO3HMKHOBEHHE JIMHEHYATOrO CIIEKTpa aromMa
BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAsl PaJIMOAKTUBHOCTb;
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OMHUCHIBATh U3YUYEHHBIE CBOWCTBA BeHIECTBA (AIEKTPUUECKUE, MAarHUTHBIC,
ONTUYECKUE, DIICKTPUUECKYIO0 MPOBOIUMOCTH PA3IMYHBIX CPEll) U DJIEKTPOMATHUTHBIC
SBJICHUS (MIPOIECCHI), UCTIONB3Ysl (U3UUYECKUE BEITUUYUHBI: JIEKTPUUCCKUN 3apsij, cuja
TOKa, DJICKTPUYECKOE HaNpsDKEHUE, DJIEKTPUYECKOE COMPOTUBIEHUE, PA3HOCTH
MOTEHIIUAJIOB, AJIEKTPOABUKYIIAs CHIIA, pad0Ta TOKA, UHIYKIIUS MAarHUTHOTO TIOJIsI, CHJIa
Awmnepa, cuna JlopeHna, WHAYKTUBHOCTh KATYIIKHU, SHEPrUsl JJIEKTPUUECKOTO U
MarHUTHOTO TMOJIeH, MePHUOJ U YacToTa KojebaHuil B KojiebaTeIbHOM KOHTYpE, 3apsij U
CWJIa TOKa B MpPOLIECCE TapMOHUYECKUX DJIEKTPOMArHUTHBIX KoJieOaHuM, (OKyCHOE
paccTosiHUE€ W OINTHYECKas Cuja JIMH3bI, MPU ONHUCAHUU TPABUIBLHO TPAKTOBATH
(bU3UYECKU CMBICT UCIIOJIB3YEMbIX BEJIUYUH, UX 0003HAUEHUS U €IUHUIIbI, YKA3hIBATh
dbopMyIibl, CBSA3BIBAIOIINE TAaHHYIO (PU3UYECKYIO BETUYMHY C IPYTUMHU BEJIMUMHAMU;

OMUCHIBATh W3yUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOIECCHI, UCTIONB3Ys (U3UUECKUE
BEJIMYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, IJIMHA BOJHBI M YACTOTA CBETA, DHEPTHUS
¥ UMITYJIbC (DOTOHA, TIepHO/ MOJTypacaaa, SHEPTUsl CBSI3U aTOMHBIX siJIep, TPU ONMCAHUH
IPaBUJIILHO TPAKTOBATh (PU3MUECKUN CMBICI UCIIOJIB3YEMbIX BEJIMUMH, UX 0003HAYEHUS U
€UHUIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIONIME JaHHYIO (U3WYECKYIO BEIUYUHY
C IPYTMMU BEJIMUYMHAMH, BEIYUCIISITH 3HAaUCHUE (PU3UUECKON BEITMYNHBI,

aHAJTM3UPOBATH (PU3MYECKUE MPOIECCHI U SIBICHUSI, HCTIOJIB3YS (DU3NYECKHUE 3aKOHBI
U MPUHLUINBL: 3aK0H OMa, 3aKOHBI MOCJIEIOBATEIBHOTO U MAPAJJIEIBHOTO COECIUHEHUS
IPOBOJHUKOB, 3aKoH Jlkoyns—JIeHna, 3aKOoH 3JIEKTPOMarHUTHOM WHAYKUWH, 3aKOH
OPSMOJIMHENHOTO PAacHpOCTPAaHEHUS] CBETA, 3aKOHbl OTPAXKEHHSI CBETa, 3aKOHBI
NpeIOMJICHHsI CBETa, ypaBHeHHE ODiHIITEeHa 11 GortorddexTa, 3aKOH COXpaHEHHUS
SHEPI'vM, 3aKOH COXPAHEHMS MMIYJIbCAa, 3aKOH COXPAaHEHHS 3JIEKTPUYECKOIo 3apsna,
3aKOH COXpaHEHHUs MacCOBOT0 YMciia, ocTynaTel bopa, 3aK0H paJnO0aKTUBHOTO pacraja,
OpU 3TOM pa3iuvarh CIOBECHYIO (OPMYJIHpPOBKY 3aKOHA, €ro MaTeMaTHYecKoe
BBIp@YKEHUE U YCJIOBUS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH;

ONpENENATh HANPAaBICHUE BEKTOpa HWHAYKIWA MAarHUTHOIO MOJs MPOBOJAHHUKA
C TOKOM, cujibl Amriepa u cuisl JlopeHna;

CTPOUTh M OIHCHIBATH M300pa)K€HUE, CO3/]aBaeMOE IUIOCKUM 3€pKajioM, TOHKOU
JIMH30M;

BBITIONTHSATH AKCIIEPUMEHTHI 110 MCCIICIOBAHUIO (DU3UYECKUX SBICHUN U MPOIECCOB
C HCIIOJIb30BAaHUEM TMPSMBIX, ¥ KOCBEHHBIX HM3MEPEHUU: MpU 3TOM (POPMYyIHUpPOBATH
npobiieMy/3aady M THUIOTE3y Y4YeOHOTO JKCIEPUMEHTa, COOHMpaTh YCTaHOBKY
U3 MIPEAJIOKEHHOTO 000PYI0BaHUS, TPOBOUTH OMBIT U (DOPMYITUPOBATH BHIBOIHI;

OCYIIECTBIISITH MPSIMbIE Y KOCBEHHBIC U3MEPEHUS (PU3NYECKUX BEITUYNH, IIPU STOM
BBIOWPATh ONTHMAIBHBIM CIMOCO0 WM3MEPEHHS W HWCIOIh30BAaTh HM3BECTHBIE METOBI
OLIEHKH MTOIPEITHOCTEN U3MEPEHN;

MCCJIEIOBAaTh 3aBUCUMOCTH (U3MYECKUX BEIMYUH C WCIOJIB30BAHHEM TIPSIMBIX
U3MEPEHUN: TpPU OSTOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCUPOBATh PE3yJIbTAThI
MOJIYYEHHOW 3aBUCUMOCTU (PU3UYECKUX BEIWYUH B BUAE TaOIUIl U rpaduKoB, J1€JaTh
BBIBOJIbI TI0 PE3YJIbTaTaM UCCIEIOBAHUS;
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co0JIr01aTh MpaBuiIa 6€30MaCHOIO TPy ia MPU MPOBEACHUN UCCIEOBAHUM B paMKax
y4eOHOr0 AKCHEPUMEHTa, Y4EOHO-HCCIIEN0BATEIbCKOM M TPOCKTHOM JEATEeIbHOCTH
C MCMOJb30BaHUEM MU3MEPUTENIBHBIX YCTPOICTB U J1JA0OPATOPHOTO 000PYI0BAHUS;

pemaTth pacuy€THBIC 3aJa4d C SIBHO 3aJlaHHOM (PU3MUYECKON MOJEINbIO, UCIOIb3YS
dbu3udeckue 3aKOHbI M MPUHIUIIBI, Ha OCHOBE aHajIu3a YCIOBHS 3a/Jaud BbIOMPATh
(bU3UYECKYI0 MOJIENb, BBIACISITh (PU3UUECKUE BEIMUUHBI U ()OPMYJIIbI, HEOOXOIUMBIE TS
e€ pelleHusi, MMPOBOJAUTH PACUEThl U OLICHUBATH PEATbHOCThH MOJYYEHHOTO 3HAYCHMUS
(br3uYeCKON BEIMUUHBL;

pelath KadeCTBEHHBIC 3aJlayd: BBICTPAUBATH JIOTUMYECKU HEMPOTHBOPECUHUBYIO
IEMOYKY PACCyXIACHUW C OINMOpPOM Ha U3y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTU U
dbuzndeckue sIBJICHUS,

UCIIOJIB30BaTh MPHU pEIIeHUHU Y4eOHBIX 3ajJa4 COBpPeMEHHble HH(POPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETANMH UM TIPEACTABICHUS
y4eOHOW ¥ HAyYHO-TIOMYJISPHON MH(GOpPMAIUH, TTOJIYYCHHOW U3 pa3InYHbIX HCTOYHUKOB,
KPUTHUUYECKHU aHAJTU3UPOBATH MOTy4aeMyto HH(OPMAIIUIO;

OOBSICHATh MPUHITUIIBI JACHCTBHUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOMNCTB,
pasznuyaTh yCIOBUSI X O€30MaCHOTO MCIOJIH30BaHMS B TTIOBCEIHEBHOM KU3HU,

IPUBOAUTL MPUMEPHI BKJIAJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3HKOB
B Pa3BUTHE HAYKH, B OOBICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHH;

UCIIOJIB30BaTh TEOPETUUECKHWE 3HAHUS 1O (U3WKE B TOBCEAHEBHOW IKHU3HU
U1l obecriedeHuss 0€30MacHOCTH TPU OOpalleHUuH ¢ TpPUOOpaMH M TEXHHUYCCKUMH
YCTPOUCTBAMHU, JUISI COXPAHEHHUs 3J0POBbS MU COONIOJAEHUS HOPM 3KOJOTHYECKOTO
MIOBEJICHUS B OKPY’KaIOIIEH cpese;

paboTaTh B TPYNIIE C BHIOJHEHUEM PA3IMYHBIX COIUAIILHBIX POJICH, TUTAHUPOBATH
paboTy TIpymmbl, palMOHAIBHO paclpeneisaTh OO0S3aHHOCTH U  IJIAHUPOBATH
NEATeIbHOCTh B HECTAaHJAPTHBIX CUTYaIlMsIX, aJCKBaTHO OIICHWBATh BKJAJ] Ka)JI0ro
U3 YYaCTHUKOB IPYNIIBI B PEIICHUE PAaCCMaTPUBAEMOM IIPOOIEMEI.
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10 KJIACC
HaumenoBaunue
Ne KomnnuecTtBo OCHOBHBIE BUBI JEATEILHOCTH 20P
pas3aenoB U TEM [IporpammHoe conepxanue
n/m 4acoB oOyuarommxcs

y4eOHOro npeameTa

Pa3nen 1. ®u3nka u MeTOAbI HAYYHOT O O3HAHUS

1.1 | ®usuka u MeTOIBI 2 ®duszuka — Hayka O MPUPOJeE. W3y4yeHne HaydHBIX (SMITMPUYCCKHUX U
HAYYHOTO ITO3HAHHMSI Hay4Hble METO/TbI TO3HAHUS TEOPETUYECKUX ) METOJIOB TIO3HAHUS
OKPY’KaIOIIEro MUpA. OKpYKaIOLIero Mupa.
Ponb skciepuMeHTa U Teopun OOcCyXxaeHUE TPAHKI] IPUMEHUMOCTH
B TPOIIECCE MMO3HAHMS IIPUPO/IBI. (bU3HYECKMX 3aKOHOB U TCOPHH. S
DKCNEepUMEHT B (PU3HUKE. Pa6ora B rpymme no noAroToBKe %
MopenupoBaHue pU3NIECKUX KOPOTKHX COOOIICHHUI O POJIU U MECTe §
SIBJICHUH U TipouieccoB. Hayunbie (bU3HMKY B HAYKE U B MIPAKTUYECKON % g
runore3bl. Ou3nyeckue 3aKOHbI U NEeSTEeHLHOCTH JTIOJIEH. 2 §
Teopuu. [ paHUIIbI IPUMEHUMOCTHU JleMOHCTpalys aHaIoTrOBbIX U é‘ %
buzndyeckux 3aKkoHOB. [IpuHIHM IH(PPOBBIX U3MEPUTENLHBIX IIPUOOPOB, || S
COOTBETCTBHS. KOMITBIOTEPHBIX JTATYHKOB. = ?é
Ponb u Mmecto dusnku OcBoeHHE OCHOBHBIX MPUEMOB paOOTHI E 8
B () OpMUPOBAHUHU COBPEMEHHOMN ¢ mudpoBoit 1aboparopueii mo puszuke | S 2
Hay4YHOM KapTUHBI MUPA, Ei ;?;
B [IPAKTUYECKOU ACATEIILHOCTH JIFOJIEN ==
Uroro no pazgeny 2

! Tpu paspabotke paGodeii MporpaMMbl B TEMATHUECKOM TLIAHUPOBAHUM JIOMKHBI OBITh YUTEHbI BO3MOKHOCTH MCIIONB30BAHHS SIEKTPOHHBIX (IIM(POBBIX)
00pa3oBaTeIbHBIX PECYPCOB, SIBIISIOMINXCS Y1€OHO-METOANYECKUMHU MaTeprallaMt, COJIEp>KaHne KOTOPBIX COOTBETCTBYET 3aKOHOAATENLCTBY 00 00pa30BaHHH.
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Pa3gea 2. Mexanuka

benepansaDT padoTay porpaMva | Om3nka. 0=t xraccer (Ga3oBwni ypose

15)

2.1

Kunemartuka

MexaHU4eCKOe JTBUKEHUE.
OTHOCHUTENBHOCTh MEXaHUYECKOTO
nBmxkenus. CucreMa oTcuéTa.
Tpaekropus.

[lepemernienue, CKOpoCTh (CpeaHsis
CKOPOCTh, MTHOBEHHAsI CKOPOCTb) U
YCKOPEHUE MAaTePUaIbHONW TOUKH,
UX MPOEKIIMU HA OCH CUCTEMBI
KoopauHat. CloxeHue
MEPEMEIIECHUMN U CIIOKECHUE
CKOPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE
NPSMOJIMHENHOE ABUKEHHUE.
I'paduxu 3aBHUCUMOCTH KOOPIUHAT,
CKOPOCTH, YCKOPEHHUS, ITyTH U
nepeMEIECHNS] MaTEPUAIBHOW TOUKU
OT BPEMEHMU.

CBoOoaHOE maienne. Y CKOpeHue
CBOOOIHOTO ITaJIEHUS.
KpuBonuHeiHOe ABUKEHUE.
JIBr>KeHrE MaTeprUaAIbHON TOUKH
10 OKPY>KHOCTH C IIOCTOSIHHOU T10
MOJIYJIFO CKOPOCTBIO. YTJIOBas
CKOPOCTb, JINHEWHAS! CKOPOCTb.
[lepuoa u yactora obOpalieHusl.
LleHTpOoCTpEMUTENIBHOE YCKOPEHHUE.
TexHnueckne ycTpoucCTBa U

[TpoBeneHne HKCIIEpUMEHTA: N3YICHHEC
HEPABHOMEPHOTO JBUKEHUS C IEITHIO
OTIpEICIICHUS] MTHOBEHHOH CKOPOCTH;
WCCJICIOBAHUE COOTHOIICHHS MEXTY
My TSIMH, TIPOHICHHBIMU TEJIOM

3a TIOCJIC/IOBATEIIbHBIC PaBHBIC
MIPOMEKYTKH BPEMEHU TIPH
PaBHOYCKOPEHHOM JIBHKCHHUH

C HaYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO;
U3YyYCHHE JIBVOKCHHUS IIIApUKA B BA3KOM
KUJKOCTH;, M3yYCHHUE JIBIKCHUS TeJa,
OpOIIEHHOT'O TOPU30HTATBHO.
OObsicHEeHHE OCHOBHBIX IMTPUHITUTIOB
NENUCTBUS TEXHUYECKUX YCTPOUCTB,
TaKUX KaK: CIUJOMETP, IIEMTHBIE U
pEeMEHHBIE Tepelauul ABIKESHUS; U
yCJIOBHH UX 6€3011acCHOTO
UCIIOJIb30BaHMS B TIOBCETHEBHOM
KU3HU.

Pemenue pacu€THbIX 33724 C SBHO
3a1aHHOM (PU3UYECKON MOJCITBIO

C UCTIOJIH30BAaHUEM OCHOBHBIX (pOpMYIT
KUHEMAaTHUKHU.

[TocTpoenue u ananus rpaguKkoB
3aBUCHUMOCTEH KMHEMAaTHYECKHX
BEJIMYHMH OT BPEMEHU

JUTSI PABHOMEPHOTO
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L/J,Lpd IbHd é)d()()‘id}i IIpo

IIPaKTUYECKOE IPUMEHEHH
CIIUJIOMETP, IBU)KEHUE CHAPSIAOB,
LEITHBIE U PEMEHHBIE NIEPEAAUH

pdl\ll\ld}[I\JJMmKd. 10=1%1 l\JldLLblb A30BRI OBL

Y PAaBHOYCKOPEHHOTI'O IIPSMOJIMHEHUH
JBUKCHUS.

PacnioznaBanue pu3anyeckux sBICHUN
B y4€OHBIX ONBITAX U OKpYyXKarouiei
JKA3HU: pABHOMEPHOE U
PABHOYCKOPEHHOE MPSIMOJIMHENHOE
JBY>)KEHUE, CBOOOIHOE MAJICHUE Tell,
JIBU)KEHHUE 110 OKPYKHOCTH.

OnucaHne MEXaHUYECKOTO JIBMXKEHUS
C MCTIOJIB30BaHUEM (PU3UYECKUX
BEJINYMH: KOOPJAMUHATA, IIyTh,
[IEPEMEILEHNE, CKOPOCTh, YCKOPEHHE.
PaGora B rpynnax npu rnjiaHupOBaHUH,
IIPOBEACHUU U UHTEPIIPETALUU
pPEe3yIbTaTOB OIBITOB U aHAJIU3E
JOTIOJIHATEIIBHBIX UCTOYHUKOB
UH(pOpMAIUH 110 TEME

15)

2.2

JIlnHamuka

[TpuHIUIT OTHOCUTEIBLHOCTH
lNamunes. [lepsoiid 3akoH HeroTOHa.
HNueprmanbHble CUCTEMBI OTCUETA.
Macca tena. Cuna. [Tpuniun
CyIepno3uiuu cui. Bropoi 3akoH

HproToHa /11 MaTepuaabHON TOUYKHU.

Tperuit 3akoH HeroToHa

JUISl MAT€PUATIbHBIX TOUEK.
3aKOH BCEMUPHOTO TSITOTEHHSI.
Cuna tsxectu. [lepBas
KOCMHYECKasi CKOPOCTb.

CpaBHeHHE Macc B3aUMOJICHCTBYIOITUX
TeN.

N3y4yenune 3aBUCUMOCTHU CHJIBI
YIPYTOCTH OT JepOopMaIliu; CpaBHEHUE
CWJI TPEHUS MOKOSI, KAaUeHUS U
CKOJIbKEHUS.

OObsicHEHIE HEBECOMOCTH.
[IpoBeneHue FKCIIEPUMEHTA:
UCCIIEIOBAaHUE 3aBUCUMOCTH CHUJI
YIOPYTrOCTH, BOBHUKAIOIINX B MPYKUHE
U PE3MHOBOM 00pa3slie, OT UX

https://resh.edu.ru -

https://www.yaklass.ru -

http://physics.nad.ru/physics.htm -




élﬂblliﬁ ya0oTas ITpo
Ka.

Cuna ynpyrocﬁ’fﬂﬁgKOH

Bec Tena.

Tpenue. Bunsl Tpenus (mokosl,
CKOJILXKEHUSI, KAUEHU ).

Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHUs CKOJbXECHUS U CUJIa
Tpenus nokos. Koagduuuent
TpeHus. Cuna COnpoTUBIICHUS
MIpU JBVXKEHUHU TEJIa B AKUJIKOCTHU
WJIU Ta3e.

[TocTynaTtenbHOE M BpalllaTeibHOE
JBIDKEHHE aOCOJIFOTHO TBEPIOTO
Tena.

MOMEHT CHJTbI OTHOCUTEIBHO OCH
BpaieHus. [lineuo cuibl. YcemoBus
paBHOBECUS TBEPIOTO TENA.
TexHu4yeckue yCTporucTBa U
PaKTUYECKOE IPUMEHEHHUE:
NOAIINITHUKH, TBH)KECHUE
UCKYCCTBEHHBIX CITyTHHUKOB

paMVa [ PW3ARE,. 1011 KITACCHl {0a30BhIM YPOBT
He(pOPMALlK; M3yHeHIE ABIDKCHIS

OpycKa Mo HaKJIOHHOM MIIOCKOCTH;
MCCIIEIOBAaHUE YCIOBUM PaBHOBECUS
TBEPJOIO Teja, UMEIOIIETO OCh
BpalleHUS.

OOBbsicHeHre 0cOOeHHOCTEN
PaBHOMEPHOT'O ¥ pPaBHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO JIBUKEHUS,
CBOOOJIHOTO MAaJICHUS TeJ, TBIKCHUS
M0 OKPYXKHOCTH Ha OCHOBE 3aKOHOB
HproToHa, 3aKk0Ha BCEMUPHOTO
TATOTCHUS.

OOBsICHEHHE OCHOBHBIX MPUHITUIIOB
JEUCTBUS MOAIINITHUKOB U UX
MPaKTUYECKOTO IPUMEHEHUS.
OObsicHEHNE TBUKEHUST UICKYCCTBEHHBIX
CITyTHUKOB.

Pelrenne pacu€THbIX 3a7a4 C SIBHO
3a1aHHOMN (PU3UYECKON MOJCITBIO

C HCTOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
U GOpMYyJT TMHAMHUKH.

PacrioznaBanue pu3ndecKkux sSBICHUN
B Y4E€OHBIX OTIBITAX M OKPY>KAIOIICH
YKU3HU: UHEPLUS, B3aUMOJICHCTBHE TEll.
AHanu3 GU3NYeCKUX MPoILeCCOB U
SBJICHUH C UCTIOJIb30BAHUEM 3aKOHOB U
MPUHIUIIOB: 32aKOH BCEMUPHOTO

15)
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DeepATEHAT pAO0Ua TIPO

YAMMd | PU3NEA. KJIACCBHI BBIN OBC
lT;IFOT HUS, If JITI 3AKOHbBI | LIOT(?’

MPUHLNI CYNEPIIO3ULINU CHUJI, anHan
PaBHONPABHOCTH MHEPIIMATBHBIX
CUCTEM OTCUETA

15)

2.3

3aKOHBI COXPaHEHUS B
MEXaHUKe

NMmnynec MaTepuanbHOW TOUKU
(Tenma), cucTeMbl MaTepUATIBHBIX
ToYeK. MIMITynbC CUIIbl U U3MEHEHUE
MMITyJIbCa TeIa. 3aKOH COXPaHEHUS
uMIyJibca. PeakTuBHOE JIBUKEHHUE.
PaboTra cuiisl. MOIIHOCTE CHIIBL.
Kunernueckas sHeprusg
MarepuaiabHOi Touku. Teopema

00 U3MECHEHUU KUHETHYECKON
SHEPIuHu.

[ToTeHunanbHas SHEPTUSL.
[ToTeHunanbHas 3HEPrUs yupyro
neopMUPOBAHHOMN MPY>KUHBI.
[ToTeHunanbHas SHEPrUs Tena
BOJIM3U TOBEPXHOCTH 3E€MJTH.
[loTeHuManbHbBIE U
HEMOTEHIMabHbIE CUIbL. CBS3b
paboThl HEMOTEHITUATBHBIX CHJT

C U3MEHEHHUEM MEXaHHYECKOU
SHEPTUH CUCTEMBI TeN. 3aKOH
COXPAHEHHUSI MEXaHUYECKOU
DHEPIUMU.

Yupyrue u Heynpyrue

[TpoBeneHne SKCIIEPUMEHTA: H3YICHUE
a0COJIFOTHO HEYIIPYTOro yjapa

C TIOMOIIIBIO ABYX OJTMHAKOBBIX
HUTSHBIX MasITHUKOB; UCCJICTIOBAHHE
CBSI3M pa0OTHI CHIIBI C U3BMCHCHHEM
MEXaHHYECKOW SHEPTHH Tella

Ha TIPUMEPE PACTSHKCHUS PE3UHOBOTO
KIyTa.

Onenka aOCOFOTHBIX B OTHOCUTEIIBHBIX
MOTPEIIHOCTEN U3MEPEHU (PU3NIECKUX
BEJIMYMH.

Pemenue pacu€THbIX 33714 ¢ SBHO
3a1aHHOM (PU3UYECKON MOJCITBIO

C UCTIOJIb30BAHNEM OCHOBHBIX 3aKOHOB
1 GOpMyIT TMHAMUKH U 3aKOHOB
COXpaHCHHUS.

Pemenue xauecTBEHHBIX 33124

C OIIOPOY HA U3YUYEHHBIE B pa3eie
«MexaHuKa» 3aKOHBI, 3aKOHOMEPHOCTH
U GU3UYECKHE SBICHUS.

Onucanue MEXaHMYECKOTO JIBIKSHHUS C
UCIIOJIb30BaHNEM (PU3NUECKUX BEITHUNH:
UMITYJIBC T€JTa, KHHETHYECKAsl YHEPT U,

https://resh.edu.ru - https://www.yaklass.ru - http://physics.nad.ru/physics.htm -




DTaepaTEHET pa00Tas PO
CTOJIKHOBCHUAI.

TexHu4YecKue yCTpoucTBa U
IIPAKTUYECKOE IIPUMEHEHNUE:
BOJIOMET, KONED, NPYKUHHBIN
IIACTOJIET, IBUKECHUE PAKET

pamma | Pm3nRa, 0= Kmaccer (Ga3oBEII gROBC
MNOTCHOMAJIbHAaAg SHEPIUA, MCXaHUYCCKasd

paboTa, MEXaHHYECKas MOIIHOCTb.
AHanu3 pusndyeckux npoueccoB u
SABJICHUM C UCTIOJIb30BAHMUEM 3aKOHA
COXpaHEHUsI MEXaHUYECKON SHEPTUH,
3aKOHA COXPAaHEHMS UMITYJIbCA.
OOBsiCHEHHE OCHOBHBIX MTPUHIIUIIOB
JEUCTBUS U TIPAKTUYECKOTO
MPUMEHEHHS TEXHUUECKUX YCTPOUCTB,
TaKUX Kak: BOJAOMET, KONED,
NPY>KUHHBIA MUCTOJIET.

OOBsiCHEHHE JBUKECHUS PAKET C OMOPOoit
Ha W3y4YeHHbIE (PU3NUECKUE BEIUUMNHBI U
3aKOHbI MEXAHUKH.

Hcnonp30BaHue MpU NOATOTOBKE
COOOIIIEHHI 0 TPUMEHEHUH 3aKOHOB
MEXaHUKHU COBPEMEHHBIX
UH(GOPMAIIMOHHBIX TEXHOJIOTHM JIJIst
MOMCKA, CTPYKTYPUPOBAHUS,
MHTEPIPETALUU U MPECTABICHUS
uH(pOpMAIH, KPUTHIESCKUI aHAIIN3
nosrygaeMoi nHbopmaIu
[IpoBeneHre KOCBEHHBIX U3MEPEHUH,
VICCIIEIOBAaHNN 3aBUCUMOCTEMN
(bu3HUeCKUX BETUYHH, MPOBEPKA
MPEAJIOKEHHBIX TUIIOTES

15)

Hroro no pazneny
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Pa3nen 3. MoJiekyasipaasi pu3uka u TepMOAMHAMHUKA

benepansaDT padoTay porpaMva | Om3nka. 0=t xraccer (Ga3oBwni ypose

15)

OcHOBBI
MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUHU

9

OCHOBHBIE TTOJOKEHUS
MOJIEKYJIAPHO-KUHETUYECKOU
TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
bpoyHOBCKOE nBUXEHHUE.
Huddys3usa. Xapakrep ABUKEHUS U
B3aMMOJICHCTBUS YACTHUI] BEILIECTBA.
Mojenu cTpoeHus ra3os,
JKUJIKOCTEN U TBEPIBIX TEN U
00BsICHEHHE CBOMCTB BEI[ECTBA

Ha OCHOBE 3TUX MoJjeie. Macca u
pa3Mepsbl MoJiekysl. KonndectBo
BemiectBa. [loctostHHass ABoraapo.
TennoBoe paBHOBECHE.
Temnepatypa u €€ usmepeHue.
[ITxana Temnepatyp Llenscus.
Monenb neaabpHOIo rasa.
OCHOBHOE ypaBHEHUE
MOJICKYJISIPHO-KUHETUYECKOU
TEOPUHU UJICATBHOIO rasa.
AOcCoIoTHas TeMIiepaTypa Kak Mepa
CpeHEeW KHHETUYECKON DHEPIUn
TEIUIOBOT'O JBWKECHUS YaCTHUI] rasa.
[IIxana remnepatyp KenbBuHa.
['a30BbIC 3aKOHBI. Y paBHEHUE
MemnneneeBa—KnaneipoHna.

3akoH [lanberoHa. M3ompouecchl

IIpoBenenue dKCrepuMeHTa:
OIIPEACIICHUE MACChI BO3/1yXa

B KJIACCHOW KOMHATE Ha OCHOBE
u3MepeHuit 00bEMa KOMHATHI, JaBJICHUS
Y TEMIEpaTyphl BO3/1yXa B HEH;
MCCIIEIOBAaHUE 3aBUCUMOCTH MEXITY
rapaMeTpaMu COCTOSHUS Pa3peKEHHOTO
rasa.

OreHka aOCOJIFOTHBIX U OTHOCUTEIBHBIX
MOTPEITHOCTEN U3MEPEeHHUN (PU3NUECKUX
BEJINYMH.

OOBsiICHEHHE OCHOBHBIX MTPUHIIUIIOB
NENUCTBUM TepMOMeTpa 1 0apoMeTpa
yCIIOBUM WX 0€301acHOT0
VCIIOJIb30BAaHUS B [IOBCEIHEBHOU
YKA3HU.

Pacno3naBanmne pu3M4eCKUX SBICHUN

B y4€OHBIX OMBITAX M OKpYyXKarouiei
KU3HU: TudPy3us, OpOyHOBCKOE
JIBUOKEHUE.

OnucaHne TETUIOBBIX SIBIICHUM

C UCTIOTh30BaHUEM (DU3UIECKUX
BEJINYMH: JABJICHUE ra3a, TeMIepaTypa,
CpeOHssl KHHETUYECKast YHEPTUs
Xa0TUYECKOTO JIBUKEHHS MOJIEKYIL,
CpPEOHEKBAIpATHYHAS CKOPOCTh

http://physics.nad.ru/physics.htm -
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PeACpaIEHA PA00Ias [P0
B 1JCaJIbHOM I'a3 IOCTOSAHHBIM

KOJIMYE€CTBOM BEILIECTBA.
I'padpuueckoe npeacrasienue
M30IPOLECCOB: U30TEPMA, U30X0Pa,
u3o0apa.

TexHuuyeckue ycTpoucTsa U
PAKTUYECKOE MPUMEHEHHUE:
TepMOMETp, OapoMeTp

deMdIi dm3nra, 10=1 1 xraccer(6a30BET ypoBe
MOJICKYJI.

AHanu3 pu3znyeckux NpoueccoB u
SIBJICHUM ¢ ucnoab3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBSA3U CpEAHEN
KUHETUYECKOW SHEPTUU TEIIOBOTO
JIBIDKCHHST MOJIEKYJI C a0COJIFOTHOM
TEMIIEPATypOH.

Pemenne pacu€THbIX 3a1a4 ¢ ABHO
3aIaHHOM (PU3HUECKON MOJICIIbIO

C UCIIOJIb30BAHUEM OCHOBHBIX
nonoxxennit MKT, 3akoHoB u hopmyn
MOJIEKYJISIPHOU (PU3UKH.

Pabota B rpynmnax npu rnjiaHUpOBaHHH,
IIPOBEJICHUY U UHTEPIIPETALIUU
pEe3yJIbTATOB OIBITOB U AHAJIN3E
JIOITOJTHUTEIIBHBIX HCTOYHUKOB
uH(popMaIuu Mo TeMe

15)

3.2

OCHOBBI
TEPMOIUHAMUKH

10

TepMmoanHamMuueckas CucTema.
BHyTpeHHss sHEpTUA
TEPMOJUHAMHUYECKON CUCTEMBI U
CIocoObI €€ N3MEHEHHUS.
KonngecTBo TemuIoTH U pabdora.
BHyTpeHHss sHEprusi 0OAHOATOMHOIO
HAeaIbHOTO ra3a. Buasr
TEIUIONEPEIauM: TEIIONPOBOIHOCTb,
KOHBEKIIUA, U3JTyUYCHHUE. Y JeJIbHas
TEIJIOEMKOCThH BEIICCTBA.

[TpoBeneHue sKCcIepuMEHTa: U3MEPEHHE
yIENBHOMN TETNIOEMKOCTH BEIIECTBA.
Ornenka aOCOMOTHBIX M OTHOCUTEIIBHBIX
MOTPENTHOCTEN U3MEPEHUIN (DU3UIECKUX
BEJIMYMH.

N3yuenne Mojesnei napoBoil TypOUHBI,
JIBUTATEIISI BHYTPEHHETO CTOpPaHus,
PEaKTUBHOTO JIBUTATEIIS.

OOBsicCHEeHHE NPUHIIUIIOB ACHCTBUS U
yCIIOBU O€30MTaCHOTO MCTIOIH30BaAHMUS

https://resh.edu.ru
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=N

AN aa

WTACPAJIbHAA ])d()()‘id?i [l])()
KonnuecTBO TEMIOTHI

pH TeIuIonepeaye.

[TonsiTue 06 agnabaTHOM MpoIecce.
[IepBrIil 3aKOH TEPMOAMHAMUKH.
[IpruMmeHeHue rnepBoro 3akoHa
TEPMOANHAMUKH K U30IMPOIIECCAM.
I'paduueckas untepnperarus
paboThI rasa.

Bropoii 3akoH TepMOJIUHAMUKH.
Heob6paTumocTs nporieccon

B IIPUPO/IC.

TennoBsie MamuHbL. [IpuHIHAIBL
JEUCTBHS TEIJIOBBIX MAIIIHH.
[IpeoGpazoBanus 3HEprUn

B TETJIOBBIX MaIlIMHAX.
KoaddpunmenT monesHoro neucTrus
TEIUIOBOUW MAIlIWHBbI.

Hukn Kapuo u ero xoadduiiueHt
IIOJIC3HOT'O JENUCTBUSL.
DKOJOTUYECKUE MPOOIIEMBI
TEIJIO3HEPTreTHKHU.

TexHnueckue ycTporucTBa U
NPaKTUYECKOE IPUMEHEHHUE:
JBUTaTENb BHYTPEHHErO CrOPaHMUS,
OBITOBOM XOJIOAWIBHUK,
KOHJIULIMOHEP

pdl\rll\rld(j:q)ldmt(d. 1U=1T1 KJIacChl (0a30BbI yPOBE
B ITIOBCE€AHEBHOMU KU3HU ABUT'AaTCIIA

BHYTPEHHETO CropaHusi, OLITOBOTO
XOJIOJIMJIbHUKA, KOHIUIIMOHEPA.
Omnucanue CBOMCTB TEN U TEIJIOBBIX
SIBJICHUH C MCIIOJIb30BAaHUEM
(bu3HUeCKUX BEJIMYMH: JIaBJICHUE ra3a,
TeMneparypa, KOJIu4eCTBO TEIIOTHI,
BHYTPEHHSSI dHEpTUsi, paboTa rasa.
Pemenne pacu€THbIX 3a1a4 ¢ ABHO
3aIaHHOM (PU3HUECKOIN MOJICIIbIO

C UCITOJIL30BAHUEM OCHOBHBIX 3aKOHOB
1 HopMyIT MOJIEKYISIPHON (DU3UKH U
TEPMOJIUHAMUKH.

Pemenne kauecTBEHHBIX 3a/1a4

C OIIOPOM HA U3YUYCHHBIC B pa3Jeie
«MonekynsapHas Gu3nKa u
TEPMOJNHAMHUKA» 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UICCKHE
SIBJICHUS.

Pabota B rpynmnax npu aHanuse
JIOTIOJIHUTEJIbHBIX UICTOUYHUKOB
uH(pOpMAIIH TI0 TEMe

15)
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3.3

ArperarHsie
COCTOSIHUS BEILECTBA.
da30BbIC IEPEXOABI

@CACB(L[I)IILIH A0 0T IIpo
[TapooOpazoBaHKe 1 KOHICHCAIIHS.

Hcnapenue u kuneHue.
AOCOJIOTHASI 1 OTHOCUTEIIbHAS
BJIA)KHOCTh BO31yXa. HachIeHHbIN
nap. Y iejibHas TeIiora
napooOpa3zoBaHus. 3aBUCUMOCTh
TeMIEPaTypbl KUTICHUS OT JABJICHUSI.
Teépnoe teno. Kpucrannmueckue u
aMmopdHbIe Tena. AHU30TPOIHUS
CBOMCTB KpUCTAJUIOB. JKugkue
kpuctauibl. COBpeMEHHBIE
Martepuaibl. [lnaBnenne n
KpUCTa/uIM3anus. Y ieJibHas TEIioTa
wiaBnenus. CyOomumanus.
VYpaBHeHUE TEMI0BOro OanaHca.
TexHuyeckue yCTporucTBa U
IIPAKTUYECKOE TPUMEHEHHUE:
TUTPOMETP U IICUXPOMETD,
KQJIOPUMETP, TEXHOJIOTUH
IIOJIyYEHUSI COBPEMEHHBIX
MaTepuaioB, B TOM YUCJIE
HaHOMAaTEpHaJIOB,

Y HAHOTEXHOJIOTUU

]ﬁl\rll\rldé‘@ﬂjl{“{d. 10=11xraccwH (pdjOBblﬁeV]}I)OBC
POBCACHUEC SKCIICPUMCHTA: UBMCPCHUC

OTHOCUTEIBHOM BJIAXXHOCTH BO3/1yXa.
OrneHka aOCOJIFOTHBIX U OTHOCUTEIBHBIX
NOTPEIIHOCTEN U3MEPEHUIN (PU3UUECKUX
BEJINYMH.

N3ydeHue CBOMCTB HACBIILIEHHBIX
napoB, Coco00B U3MEPEHUSI
BJIAXKHOCTH

Hab6ntonenue kutenus npu
MOHW)KEHHOM JIaBJICHUU, HArPEBAHUS

Y TJIaBJICHUS KPUCTAILIMYECKOTO
BEILIECTBA.

OOBsiICHEHHE PUHITUTIOB JIEUCTBUS U
yCIIOBUI 0€30MacHOr0 UCIIOJIb30BaHUS

B [IOBCEIHEBHOM KU3HU THTPOMETPA,
NICUXPOMETPA, KaJOPUMETPA.

N3yyeHune TeXHOIOTUH MMOJTyUYECHUS
COBPEMEHHBIX MATEPHUAJIOB, B TOM YHUCJIE
HaHOMAaTepHUasoB.

Pelrenne pacu€THbIX 3a7a4 C SIBHO
3a1aHHOM (PU3UYECKON MOJCITBIO

C UCITOJIb30BaHUEM YPABHECHUS
TEIJIOBOTO OajaHca.

Peuienne kauyeCcTBEHHBIX 3a/1a4

C OMOPOW HAa U3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKHUE
SABJIEHUS TI0 TEME.

15)
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DTaepaTEHET pa00Tas PO

MM T PmsnRa,. 0= I Kraccer (Ga30BhIi EE
acro3HaBaHue (PU3NUYCCKUX SIBJICH

B YUEOHBIX OIBITAX U OKPYXKarOIIEeH
KU3HU: 1eopmanust TBEPABIX Tell,
HarpeBaHue U OXJIAXKACHUE Tell,
U3MEHEHUE arperaTHbIX COCTOSHUN
BEIIIECTBA U OOBSICHEHHE UX HA OCHOBE
3aKOHOB U (POPMYJI MOJIEKYJISIPHOI
(du3nKH.

Hcnonbs3zoBanue HHPOPMALIMOHHBIX
TEXHOJIOTUH JIsI IOUCKA,
CTPYKTYPHUPOBAHUS, UHTEPIPETALUH U
IpeCTaBlIeHUs] HUHPOpPMALUU TIpU
HOJrOTOBKE COOOIIEHUI O TPUMEHEHUN
3aKOHOB MOJIEKYJIIPHOM (pU3UKH U
TEPMOJIMHAMUKH B TEXHUKE

Y TEXHOJIOTUSIX

15)

Hroro o pazneny 24
Paznen 4. DiekTpoanHaAMHUKA
4.1 | DnekTpocTaThka 10 DnexTpuzanus Ten. Jnekrpudeckuii | [I[poBeaeHue sKCIIepUMEHTa: U3MEPEHHE | '

3apsa. [IBa Bua 3E€KTPUUYECKUX
3apsaoB. [IpoBonHuKY,
JIUBJICKTPUKU U MTOJTYIPOBOJHUKHU.
3aKOH COXpaHEHHUsI PTEKTPUUECKOTO
3apsa.

BzaumopericTBue 3aps10B. 3aKoH
Kynona. ToueuHbll 251eKTpUYECKHUI
3apsaa. DINEKTPUUECKOE TOJIE.

AIEKTPOEMKOCTH KOHJICHCATOPA.
Ornenka aOCOMOTHBIX M OTHOCUTEIIBHBIX
MOTPENTHOCTEN U3MEPEHHUI (DU3UIECKUX
BEJINYMH.

N3ydeHne NpuHIUIIOB JEUCTBUSA
AIEKTPOCKOIA, 3JIEKTPOMETPA,
KOHJIEHCATOpa.

N3ydeHne NpUHIUIIOB JEUCTBHS

https://resh.edu.ru
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(DC/J.C DAIIEHA Pa00Iasd IIpo

Hanpsx€HHOCTB SJIEKTPUUCCKOTO
nonst. [IpuHiun cynepno3uiuu
BJIEKTPUYECKUX ToJIeH. JInauun
HaIPsHKEHHOCTU JJIEKTPUUECKOTO
HOJIA.

PaboTa cui 3aeKkTpocTaTu4ecKoro
noJia. Ilorenmman. Pa3Hocth
noTeHuuanoB. [IpoBogHuKY 1
JADJICKTPUKU B
AIEKTPOCTATUYECKOM TOJIE.
JusnexkTpuyeckast IpOHULIAEMOCTb.
OnektpoémkocTh. Konnencarop.
DIEKTPOEMKOCTD MJIOCKOTO
KOHJIEHCAaTOpa. DHEPrus
3apsKEHHOI'0 KOHJIEHCATopa.
TexHuyeckue yCTporucTBa U
IIPAKTUYECKOE TPUMEHEHHUE:
AIEKTPOCKOIL, IIEKTPOMETD,
AIEKTPOCTATHYECKAS 3aILNTA,
3a3eMJICHHUE AJIEKTPOITPHUOOPOB,
KOHJIEHCATOP, KOMMMPOBAJIbHBIN
arrmapar, CTpyWHbIN IIPUHTED

paMMm dé)(bld.jl«
M yCITOBUU

3OTaCHOTO HpHAeHeHA
B [IPAKTUYECKOM JKU3HU,
KOIAPOBAJILHOI'O aIllapara, CTpyHHOro
MIPUHTEPA.

Paccmotpenue puznueckux OCHOBaHUM
AJIEKTPOCTATUYECKOU 3AIIUTHI U
3a3eMJICHHS 3JIEKTPOIPUOOPOB.
Pemenne pacu€THbIX 3a1a4 ¢ ABHO
3aIaHHOM (PU3MUECKOIN MOJIEIIbIO

C UCTOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U GOPMYIT AJIEKTPOCTATUKH.

PelieHne kauyeCTBEHHBIX 3a/1a4

C OIOPO HA U3yUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE
SBJICHUS JIEKTPOCTATUKH.
PacrioznaBanue pusndyeckux sBIeHUN
B y4eOHBIX OMBITAX M OKpYXKarouiei
KU3HU: DJIEKTpU3AIUs Tel,
B3aMMO/ICHCTBHE 3aps/IOB U OOBSICHEHUE
HX Ha OCHOBE 3aKOHOB M (hOpMYJT
DIEKTPOCTATUKH.

Ornucanne N3y4eHHbIX CBOICTB
BEILIECTBA U 3JICKTPUUYECKUX SIBIICHUI

C UCIOJIb30BaHHEM (PU3UUECKUX
BEJINYMH: 3JIEKTPUYECKUH 3apsi,
HaNpsHKEHHOCTD 3JIEKTPUYECKOTO TMOJIS,

15)
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DTaepaTEHET pa00Tas PO

pamma | Pm3nRa, t0=11 l\JldLLblI_\IUdSOBbIﬁ ypOBE
MMOTCHIOMAJ, Pa3HOCTb NOTCHIINAJIOB,

DJIEKTPOEMKOCT.

Ananu3 pU3n4ecKux MpoLeccoB u
SABJICHUM C UCIIOJIb30BAHUEM
(U3HUECKUX 3aKOHOB: 3aKOHA
COXpaHEHHUsI DJIEKTPUUYECKOTO 3apsa,
3akoHa Kynona.

Pabora B rpymnmax npu aHanuse
JOTIOJTHUTENIbHBIX UICTOYHUKOB
uH(pOpMAIIMK U TOATOTOBKE COOOIIEHUN
O MIPOSIBJIEHUH 3aKOHOB AJIEKTPOCTATUKH
B OKpYXarollen )KU3HU U TPUMEHEHUHU
WX B TEXHUKE

15)

4.2

IlocTosTHHEII

C-)JIGKTpI/I‘IGCKI/Iﬁ TOK.

Toxu B pa3nmuuHbIX
cpenax

12

DIIEKTPUUYECKUM TOK. Y CIIOBUS
CYILIECTBOBAHHUS DJIEKTPHUUECKOTO
Toka. Uctounuku Toka. Cuia Toka.
[TocTosIHHBIN TOK.

Hanpsxenue.

3akon OMa [ yyacTKa LenHu.
DIIEKTPUUECKOE COMPOTUBIICHHUE.
VY 1es1bHOE CONPOTUBIICHUE
Belectna. [locnenoBarenbHoe,
napajiesbHOEe, CMEIIaHHOE
COEIMHEHNE MTPOBOIHUKOB.
PaGoTa snexTpudeckoro Toka.
3akoH J[xoynsa—Jlenia. MoiHoCTh
AIEKTPUYECKOTrO TOKA.

[IpoBeneHne SKCIEPUMEHTA: U3YUEHUE
CMEILIAHHOTO COEIMHEHUS] PE3UCTOPOB;
u3mepenue JJ]C ucTouHnka Toka 1 ero
BHYTPEHHETO CONPOTUBIICHHUS;
HaOJII0/ICHUE JICKTPOJIU3A.

OrneHka aOCOMOTHBIX M OTHOCUTEIIBHBIX
MOTPEITHOCTEN M3MEpPEeHHI (PU3NUECKUX
BEJINYUH.

OObsicHEeHNE PUHIIAIIOB ACHCTBUS U
yCIIOBU 0€30MacHOTO IPUMEHEHUS
aMIiepMeTpa, BOJIbTMETPA, peocTara,
HMCTOYHUKOB TOKa,
AJIEKTPOHATrPEBATENbHBIX U
AJIEKTPOOCBETUTEIBHBIX TPUOOPOB,

https://resh.edu.ru - https://www.yaklass.ru -

http://physics.nad.ru/physics.htm -




7(1 lbllcl}l ])dUOLidH IIpo
3JI€KTpOI[BI/I)KYH_[a

BHYTPEHHEE COMPOTUBIICHUE
MCTOYHHKA TOKa. 3akoH OMa

JUISL TIOJTHOM (3aMKHYTOM )
anexTpuyeckon nenu. Koporkoe
3aMBbIKaHUE.

DNeKTpOHHAsI TPOBOJIUMOCTh
TBEPBIX METAJIJIOB. 3aBUCUMOCTD
COTNPOTHUBJICHUSI METAJIJIOB

OT TeMIIEPATYPHI.
CBepXIpOBOIUMOCTb.
DIEKTPUUECKUN TOK B BAKyyMe.
CBoiiCTBa DJIIEKTPOHHBIX ITYYKOB.
[MonynmpoBoauuku. CoOCTBEHHAs U
IPUMECHASI IPOBOJAUMOCTD
NOJIyIIpOBOAHUKOB. CBOMCTBA
p—Nn-niepexona.
[TonympoBOIHUKOBBIE TPUOOPHI.
DIEKTPUYECKUN TOK B pacTBOpax U
pacruiaBax 3J1€KTPOJIUTOB.
DNEKTPOIUTHYECKAS TUCCOLINAIIUSL.
DIIEKTPOIIH3.

DIIEKTPUUYECKUM TOK B raszax.
CamocTOSTENbHBIN U
HECAMOCTOSITEIIbHBIN pa3psl.
Monnus. [1na3zma.

TexHnueckne ycTpoucCTBa U

paMMad | Dmsura. t0—tIxacch

TEPMOMETpPA COIPOTHUBIICHUS
BAKYYMHOI'O AUOJA, TepMHCTopOB "

(b oTOpPE3UCTOPOB, MOITYIPOBOIHUKOBBIX
JIUOJIOB, TaJIbBAHUKHU.

Pemenne pacu€THbIX 3a1a4 ¢ ABHO
3aIaHHOM (PU3UYECKOI MOJIETIbIO

C HCTOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
u popmyi Tembl «IlocTossHHBIN
DIIEKTPUYECKUHN TOK).

Pacnio3naBanue pu3N4eCKUX SIBICHUN
B YUCOHBIX OTBITaX U OKPYKaroIen
YKU3HU: AJIEKTPUYECKasi TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MarHuTHOE JEHUCTBHS TOKA.

AHanu3 IEKTPUYECKUX SBICHUN U
MIPOLIECCOB B IIEMSAX MOCTOSTHHOTO TOKA
C UCIIOJIb30BAHUEM 3aKOHOB: 3aKOH
OMa, 3aKOHOMEpPHOCTH
MOCJIEI0BATEILHOTO U ApaJIEIbHOTO
COEIMHEHUS POBOJHUKOB, 3aKOH
Jxoynsa-JIenna.

Onucanne N3y4eHHbIX CBOICTB
BEILIECTB U AJIEKTPUUECKUX SIBICHUN

C UCIIOJIb30BaHHEM (PU3NYECKUX
BEJIMYUH: JIEKTPUUECKUH 3apsl, Cuiia
TOKQ, JIEKTPUYECKOE HANIPSI)KEHUE,
AIEKTPUYECKOE COMPOTUBIICHHUE,

UdjOBblM YPOBC

15)
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(DCAdeJ[bllcl}lé)dGOLidH PO
IIPAKTUYECKOE IIPUMEHEHHUC:

aMIIepMETp, BOJIBTMETP, PEOCTAT,
UCTOYHUKH TOKa,
AJIEKTpOHArpeBaTesibHble MPUOOPHI,
AJIIEKTPOOCBETUTENBHBIE TPUOOPHI,
TEPMOMETP CONPOTUBIICHHUS,
BaKYyMHBII 1HOJ, TEPMUCTOPHI U
boTOpE3UCTOPHI,
NOJIYIPOBOAHUKOBBIN U0/,

Pa3HOCTh MOTEHIMANIOB, JC, paboTa
TOKa, MOIITHOCTH TOKA.

Hcnons3oBanue nHGOPMAIMOHHBIX
TEXHOJIOTHM JIJIsI TTIOUCKA,
CTPYKTYPUPOBAHUSI, UHTEPIIPETALNU U
npeacTaBieHus UHGOPMAIUU pU
MOATOTOBKE COOOIIEHUM O TPUMEHEHUHN
3aKOHOB ITOCTOSIHHOI'O TOKAa B TEXHUKE U
TEXHOJIOTHSIX

15)

rajbBaHUKa
Uroro no pazaeny 22

Pe3epBHOE BpeMs 2

OBUIEE KOJIMYECTBO 68

YACOB I1O ITPOT'PAMME
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denepanbHas pabouas nporpamma | dusuka. 10—11 kimaccsr (0a30BbIi YPOBEHD)

11 KJIACC
Haumenosanue
Ne KomuuecTtBo OCHOBHBIE BUBI JEATEILHOCTH 20P
pa3ziesioB U TeM [IporpammHoe conepkaHue
n/m 4acoB oOyuarommxcs
y4eOHOro npeameTa
Pa3nen 1. JnekTponmHaMuka
1.1 | MarguTHoOE€ moJie. 11 ITocTossHHBIE MATHUTEIL. [IpoBeneHre FKCIEPUMEHTA: U3yUCHHE
DneKTpOMarHuTHAs BzaumogeiicTBrE MOCTOSTHHBIX MarHUTHOTO TMOJIS KaTYIIKH C TOKOM; G 3
£ 3
g3
= o
WH Ty KITHSI MArHMTOB. MarduTHOE IT10JI€E. HUCCIIEJOBAHUE JIEUCTBHUS TOCTOSIHHOTO § N 5
c =
S X 8
g o3
= = <
BekTop MarouTHOM UHAYKIIUH. MarHuTa Ha paMmKy C TOKOM;
[TpunIUN cynepno3unuu HUCCJIEIOBAHUE ABIICHUSI
MAarHUTHBIX T10JIe. JIuHuN AJIEKTPOMArHUTHOW UHAYKIINH. g
— >
23
= =

MarHuTHOW MHAyKunu. Kaptuna
JIMHUW MarHUTHOW MHIYKIIUU TOJISI
IMOCTOSTHHBIX MAarHUTOB.

MarsuTtHoe 1oJ1€ MPOBOHUKA

¢ TokoM. KapTuHa MTUHUNA UHIYKIHA
MarduTHOT'O MOJIS JUTMHHOTO
MPSAMOr0 MPOBOJHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O TPOBOJIHMKA, KATYIIIKH
¢ TokoMm. OnbIT OpcTeaa.
BzaumonelicTBre TPOBOTHUKOB

C TOKOM.

Cuna Amnepa, €€ MOyJb U

OreHka aOCOIIOTHBIX U OTHOCUTETBHBIX
MOTPEITHOCTEN U3MEPEHUN (PU3NISCKUX
BEJINYMH.

OObsicHEHNE PUHITUTIOB ACHUCTBUS U
yCJIOBHUI 0€3011aCHOT0 TPUMEHEHUS
MTOCTOSIHHBIX MAarHUTOB,
AIEKTPOMATHUTOB, AJIEKTPOIBUTATEIS,
YCKOPHUTEJIEH AJIEMEHTAPHBIX YACTHLL,
VHIYKUMOHHOW MEeYH.

Pemenne pacu€THbIX 3a1a4

Ha IpUMEHEeHHE (POPMYJT TEMbI
«MarsnuTtHoOE€ noJie. DNeKTPOMarHuTHasI
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HarpaBJICHHE. denepanpHas padbouas mpo }ﬁyﬂiyﬂmnga. 10-11 xnaccel (6a30BBIN ypOBEHb)

Cuna JlopeHnna, €€ Monysb 1 Pemienune kauecTBEHHBIX 3a1a4
HalpasieHue. J[BuxeHue C OIIOPOY Ha U3YYECHHBIE 3aKOHBI,
3apsKEHHOM YaCTHULIbI 3aKOHOMEPHOCTH U (hU3NUECKUE
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T aepaIE A Pa00Tas IO
B OAHOPOAHOM MArHMTHOM IIOJIC.

Pabota cunsl Jlopenna.

SIBiIeHUE 3IIEKTPOMArHUTHOM
nHAyKuuu. [loTok BekTopa
MarHUTHON MHIYKIHWH.
DIIEKTPOABWKYIIAS CUJIA UHIYKIIUU.
3aKOH 3JIEKTPOMAarHuTHOU
nHaykuuu dapanes.

Buxpesoe anekTpuyeckoe noie.
DIIEKTPOABIIKYILAS CUJIa UHAYKIINU
B MPOBOJIHUKE, ABMKYIIEMCS
MOCTYIATEJIbHO B OJJHOPOJHOM
MarHUTHOM I10JIC.

[IpaBuio Jlenua.

NuaykTtuBHOCTS. fABIICHUE
CaMOMHAYKINH. DIEKTPOABUKYIIIas
CUJIa CAMOUHIYKIIUH.

DHEeprusi MarHUTHOTO TOJIST KaTYIIKH
C TOKOM.

DIEKTPOMArHUTHOE TOJIE.
TexHnueckne ycTporucTBa U
MPAKTUYECKOE MPUMEHECHUE:
MIOCTOSIHHBIE MarHUThlI,
AJIEKTPOMATHUTHI,
AJIEKTPOABUTATEIb, YCKOPUTEIIN
AJIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS M1€Yb

pamma | Pm3uRa. 0= I Kraccer {0a30BhIT ypOBT

ABJIEHUS TEMBI «MarauTHOE MOJIE.
DIIEKTPOMArHUTHAS UHAYKIIS.
OrnpenenieHne HaNpaBICHUSI BEKTOPa
WHJIYKIIMA MarHuTHOTO TIOJISt
MPOBOJHUKA C TOKOM, CHJIBI AMIiepa
u cuiel JlopeHia.

Pacnio3naBanue pu3nM4eCKUX sIBICHUN
B YYEOHBIX OMBITaX U OKPYKAIOIICH
YKU3HU: B3aUMO/JICVCTBUE MAarHUTOB,
ANEKTPOMArHUTHASI MHYKIUA,
JICUCTBHE MAarHUTHOTO TIOJISl HA
MPOBOJHUK C TOKOM U JBHXKYILHMICS
3apsi.

AHanN3 3JIEKTPOMATrHUTHBIX SIBJICHHI
C UCIIOJIb30BAaHHEM 3aKOHA
AIEKTPOMArHUTHON MHAYKIIHH.
OnucaHne N3y4eHHbIX CBOMCTB
BEILECTB U 3JIEKTPOMArHUTHBIX
SBJICHUH C UCIIOJIb30BAHHEM
bu3HUeCKUX BETUYUH: UHAYKIUS
MarHuTHOTO MOJs, cujia AMIiepa, cuia
Jlopenua, THAYKTUBHOCTbD KaTYLIKH,
DHEPrus JIEKTPUUECKOTO U MATHUTHOTO
oJen

15)

Hroro no pazneny

11
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Pa3gea 2. Kosie0anusa u BOJIHBI

benepansaDT padoTay porpaMva | Om3nka. 0=t xraccer (Ga3oBwni ypose

15)

2.1

Mexannueckue n
3JIEKTPOMATrHUTHBIE
KoJIcOaHus

KonebarenbHas cucrema.
CB00OOTHBIE MEXaHUUYECKUE
kosneOanus. ["apmMoHnyeckue
kosnebOanus. [lepuon, yactora,
aMIuuTyaa u (pasa KojaeOaHuH.
[Ipy>XMHHBIN MasITHUK.
MareMaTu4eCcKuil MasiTHUK.
YpaBHEHHE TAPMOHUYECKUX
kosnebanuii. [IpeBparenue sHeprun
IIPU TAPMOHUYECKUX KOJICOAHUSIX.
Koneb6arenbHblit KOHTYP.
CB0OOIHBIE 2TIEKTPOMArHUTHBIC
KoJIe0aHUsI B UI€AJTbHOM
Kos1e0aTeTbHOM KOHTYpE. AHAJIOTHUs
MEXKy MEXaHUYECKUMHU U

QJICKTPOMAaroiuTHBIMHU KoJeOaHHUSIMU.

®opmyna TomcoHa. 3aKoH
COXpaHEHUS PHEPTUU B UJCATHHOM
KoJIeOaTeTbHOM KOHTYPE.
[IpencraBieHue 0 3aTyXaromMnx
koseOaHusX. BeiHyKeHHBIC
MEXaHHYECKHE KOJIeOaHusI.
Pe3onanc. BeiHyX1eHHBIE
AIIEKTPOMAarHUTHBIE KOJIEOaHMUSI.
[lepeMeHHBIN TOK.

CuHycouanbHbIN NEPEMEHHBIN TOK.

HccenenoBanue napaMeTpoB
K0J1e0aTeabHOM CUCTEMBI — IEPHO/IA,
YaCTOThI, aMIUTUTYAbI U (ha3bl
KoseOaHuil (Mpy>KUHHBIN W/WIH
MaTEeMaTUYECKUN MASTHHUK).
Hab6nroneHue 3aTyxaromux KojaeOaHuu.
HccnenoBanue CBOWCTB BBIHYXACHHBIX
KoJ1IeO0aHU.

Habmonenue pezonanca.

[IpoBeneHue 3KCEPUMEHTA:
UCCIIeI0BaHKe 3aBUCUMOCTH TIepuoa
MaJibIX KoJieOaHuM Tpy3a Ha HUTH

OT JUTMHBI HUTH U MacChI TPy3a;
UCCJIeIOBaHKE IEPEMEHHOI0 TOKa

B IIENTU U3 MIOCJIEIOBATEIHHO
COEIMHEHHBIX KOHICHCATOPA, KaTYIIKU
U pEe3UCTOpAa.

OreHnka aOCOIIOTHBIX U OTHOCUTENbHBIX
MOTPEITHOCTEN M3MEPEHUN (DU3NUSCKUX
BEJINYUH.

OOBbsicHEeHUE PUHIUIIOB JACHCTBUS U
yCIIOBH 0€301acHOro MpUMEHEHHUs
IIEKTPUYECKOI0 3BOHKA, FEHEPATOPA
MIEPEMEHHOI0 TOKA, JIMHUI
3JIEKTponepeiay.

Pemenue pacu€THbIX 3a71a4 C IBHO

https://resh.edu.ru - http://physics.nad.ru/physics.htm -
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(DC/J.C DAIEHA Pa00Tas [P0
MoiHOCTb nepeMéHHoro OKa. 1

AMIUTUTYTHOE U AEHCTBYIOIIEE
3HAQYEHUE CUJIBI TOKA U HAIIPSKECHMUS.
Tpancdopmatop. IIponsBoacTso,
nepenaya u norpedaeHue
3JIEKTPUYECKOU SHEPTUH.
DKOJIOTUYECKHUE PUCKHU

IIPU POU3BOJCTBE MIEKTPOIHEPTUH.
Kynprypa ncnonb3oBanus
AJIEKTPOIHEPT UM B ITIOBCETHEBHOM
AKU3HU.

TexHuueckue yCTporucTBa U
PaKTUYECKOE TPUMEHEHHUE:
ANEKTPUYECKUI 3BOHOK, TEHEPATOP
IIEPEMEHHOTO TOKA, TUHUU
AJIeKTpoIepeaayd

pamma  Pu3pra. 10=11 Kuaccer {0a3oBsi ypoBe
3aJaHHOU (PU3NYCCKOHU MOACIIBIO

C UCIIOJTh30BaHUEM OCHOBHBIX 3aKOHOB
1 (HopMyII, ONTKUCHIBAIOIIUX
MEXaHHYECKHUE U DJICKTPOMArHUTHBIE
KoJIeOaHMUs.

OnuncaHve MEXaHUYECKUX U
DJICKTPOMArHUTHBIX KOJICOaHMMA

C UCIIOJTh30BaHUEM (DH3UICCKUX
BEJIMYHH: TICPUOJI M YACTOTa
Kosie0aHuii, aMIIuTyaa u pasza
KOJIcOaHMIA, 3aps]T ¥ CHJIa TOKa

B TAPMOHHYECKHUX JICKTPOMArHUTHBIX
KOJICOaHUSX.

Pemenue xauecTBEHHBIX 33124

C ONOPOM HA U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OTTMCHIBAIOIIHE
MEXaHUYECKHUE U DIIEKTPOMATrHUTHbIE
KosieOaHus.

Pabota B rpynmnax npu rnjiaHupOBaHUH,
MPOBEJICHUU U UHTEPIPETAIIUN
PE3YNIBTATOB OIBITOB, U AHATIU3E
JOTIOJTHUTEIBHBIX HCTOYHHKOB
uH(pOPMAIIIH 110 TEME

15)

2.2

Mexaanueckue u
3JIEKTPOMATrHUTHBIE
BOJTHBI

MexaHn4ecKue BOJTHBI, yCIOBUS
pacnpoctpanenus. [lepuos.
CkopocTh paclipoCTpaHEHUs U
JuHA BOJTHBL [lomepeunsie u

N3yuyenune oOpa3zoBaHus u
pactpocTpaHEHUS TTOTIEPEYHBIX U
MIPOJIOJILHBIX BOJTH.

HabGntonenue oTpaxkeHust

http://www.elk

49



Q\JCAC}fdJlblld}l PaO0TIasT TIPO
IMPOAOJILHBIC BOJIHBI.

WNnrtepdpepenuus u nudpaxus
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTh 3ByKa. [ pOMKOCTB
3ByKa. Bricota Tona. TeMOp 3ByKa.
DNeKTpOMarHUTHbHIE BOJIHBI.
VYci10BUs U3ITy4YEeHUA
AJIEKTPOMArHUTHBIX BOJIH. B3anmMHuas
OpUEeHTaIusl BEKTOpoB E, B,

V B 3JIEKTPOMAarHUTHOW BOJIHE.
CBolicTBa IEKTPOMAarHUTHBIX BOJIH:
OTpa)KE€HHE, MPEIOMIIEHNUE,
noJsisipusanus, Audpakuus,
unTepdepennns. CKopocTb
3JEKTPOMArHUTHBIX BOJIH.

[IIxana 31€KTpPOMarHUTHHIX BOJIH.
[IpuMeHeHue 3IeKTPOMArHUTHBIX
BOJIH B TEXHUKE U OBITY.
[IpuHUMIIBI pagUOCBA3U U
TeneBUIeHus. Paguonokanusi.
DNEeKTpOMarHUTHOE 3arpsi3HEHUE
OKPY’KAIOIIEH CPEIBI.
TexHrnueckue ycTporucTBa U
IPAKTUYECKOE PUMEHEHHUE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIBTPa3BYKOBasi JUAarHOCTHUKA

B TEXHHUKE U MEIULIMHE, pajaap,

pavva [ Pm3nRa. 10— Kraccer (0a30BEIT ypoBT
1 TIpelIOMICHHS, HHTEPDEPEHINH 1

Tu(dpakuu MEXaHUYECKUX BOJIH.
Habntonenue cBsi3u TpOMKOCTH 3BYyKa U
BBICOTHI TOHA C aMIUTUTY0N 1
4acTOTOU KoJieOaHU, 3ByKOBOTO
pe3oHaHca.

HccnenoBanue CBOWCTB
AIIEKTPOMArHUTHBIX BOJIH: OTPaXKE€HUE,
MpEJIOMIICHHE, TIOJIApU3aIus,
nudpakiys, uHTephepeHITus.
N3yueHue ycaoBU U3TydeHUs
AIIEKTPOMArHUTHBIX BOJTH, B3aMMHOM
OpueHTanu BeKTopoB E, B,

V B 2JIEKTPOMArHUTHOMN BOJIHE.
N3yyenune npuMeHeHUs
AIIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U
OBITY.

OObsicHEHNE MPUHIIMIIOB ACHCTBUS U
yCIIOBU 0€30MacHOTO IPUMEHEHUS
MY3BIKaJIbHBIX HHCTPYMEHTOB,
yIBTPA3BYKOBOW IMarHOCTUKHU

B TEXHHUKE U MEAUIIMHE, pajapa,
paauonpuéMHUKA, TEIEBU30Pa,
aHTeHHBI, Tenedona, CBU-neun.
Pemenune pacu€THBIX U Ka4ECTBEHHBIX
3a/1a4 ¢ ONOPOM HA U3YUYEHHBIE 3aKOHbI
Y 3aKOHOMEPHOCTH, OMUCHIBAIOIINE

15)
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DeepATEHA pa0ooTas TTPoO
paI[I/IOHpI/IeMHI/IK TCICBH3

aHTEHHa, Tene(doH, CB‘I-neqb

paMmMmad | Dmsura, t0—tIxacch (UdSOBbIM YPOBC

PacIpoOCTPaHEHNE MEXAHUYECKUX U
AIEKTPOMArHUTHBIX BOJIH.
Hcnons3oBanue nHGOPMAIMOHHBIX
TEXHOJIOTHM JIJIsI TIOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETALUN U
npeacTaBieHus nHpopmManuu

MIPU MOJITOTOBKE COOOIICHUH

00 MCIOIL30BaHUH SJICKTPOMAIrHUTHBIX

BOJIH B TEXHUKE.
VYuyactue B JUCKyCCUU
00 JIEKTPOMAarHUTHOM 3arps3HEHUHU
OKpYXKarolen Cpebl.

Pabora B rpyiiax 1npu rmiaHupOBaHUHU,

NPOBEACHUH U UHTEPIIPETAIlUN
PE3yIbTaTOB OMBITOB M aHATN3E
JIOTIOJTHUTEIHHBIX NCTOYHUKOB
uH(popMamu Mo Teme

15)

2.3

Onrtuka

10

['eomeTpuueckas onruka.
[IpssMonTMHENHOE pacIpOCTPaHEHUE
CBETa B OAHOpPOAHOU cpene. JIyu
cBeTa. ToYeyHbIM HCTOYHHK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
oTpaxxeHus cseta. [loctpoenue
M300paKeHUH B TJIOCKOM 3€pKaje.
[Ipenomuenue cBeTa. 3aKOHBI
npeoMJIeHUs cBeTa. AOCOTIOTHBIN
nokasareins npesnomiienusd. [lonnoe

N3yueHue sIBIEHUS OTHOTO
BHYTPEHHET0 OTPAXEHUS, €T0
MPUMEHEHHUS B CBETOBO/IE.

N3ydenue moaenern MUKpOCKOIIA,
TEJIECKOTA.

[lonyueHue cnekTpa ¢ MOMOIIbIO
pU3MBI ¥ TU(PPAKITMOHHON PETIETKH.
N3mepeHue nokasaTesns mpeaoMiIeHus
CTEKJIA.

HccnenoBanue CBOWCTB H300pakeHUN

http://www.elkin52.

http://physics.nad.ru/ph

ysics.htm -
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DeepaIBEHST pao0dds IPO
BHYTPEHHEE OTPAKEHHUE.

IIpenenbHBIN yrom moJIHOro
BHYTPEHHETO OTPAKECHMUS.
Hucnepcus cBeta. ClOXKHBIN COCTaB
oenoro ceeta. Lger.

Cobuparorire 1 paccenBaroIne
nvH3bl. ToHKas nmuH3a. POKyCHOE
paccTosIHUE U ONTHUYECKas cuiia
TOHKOU JINH3BI. [locTpoeHue
U300paKeHU B COOMPAIOIIUX U
pacceuBaromux auH3zax. opmyna
TOHKOU JINH3BI. Y BEJIUUCHUE,
JaBaeMO€ JIMH30M.

[Ipenensl npUMEHUMOCTH
r€OMETPUUECKOUN ONTUKHU.

Bonnosast ontuka. aTepdepenuus
cBeta. KorepeHTHbIE HCTOYHUKM.
VYcnoBust HaOMIOACHUST MAKCUMYMOB
Y1 MUHHUMYMOB

B MHTEP(PEPEHIIMOHHON KapTHHE

OT IBYX CUH(A3HBIX KOTEPEHTHBIX
VICTOYHHKOB.

Hudpakuus cera. JudpakimoHHas
peméTka. Y cioBue HaOMI0ACHUS
[JIaBHBIX MAKCUMYMOB TPHU NaJ€HUU
MOHOXPOMAaTHYECKOI0 CBETA

Ha AU(PAKIIMOHHYIO PEIIETKY.

]}éuﬁgllﬁﬁgg%mxd. 0=t xraccer(6a3zoBEl ypoBe

OOBbsicHeHHE MPUHIIUIIOB ACHCTBUS U
yCIIOBU 0€30M1acCHOTr0 NPUMEHEHUS
OYKOB, JyIibl, (hoTOAIIapaTa,
MPOEKIIMOHHOIO anmnapara,
MHKPOCKOIIA, TEJIECKOIA, BOTOKOHHOMN
ONTUKH, TUPPAKIIMOHHON PEIIETKH,
MOJSIPOUA.

Pemenne pacu€THbIX 3a1a4 ¢ ABHO
3aIaHHOM (PU3HUECKOMN MOJICIIbIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U (HOpMYJI TEOMETPUIECKON OTITUKH.
[TocTpoenue u onvcanune n300paKeHusl,
CO3/1aBa€MOr'0 IJIOCKUM 3€PKAJIOM,
TOHKOU JINH30M.

Paccmorpenue npenenos
IIPUMEHUMOCTHU F'€OMETPUYECKOU
ONTHUKH.

Pacno3naBanmne pu3M4eCKUX SBICHUN
B OIBITAX U OKPYXKAIOIIECH KU3ZHMU:
MIPSIMOJIMHENHOE PacCIpOCTPAHEHUE
CBETA, OTPAKEHUE, NTPEIIOMIICHUE,
uHTepepennus, tudpakius u
MOJISIPU3alnsl CBETA, TUCIIEPCUSI CBETA.
N3ydenue ycinoBuil HAOIIOAEHUS
MaKCHMYMOB U MUHAUMYMOB

B MHTEP(EPEHIIMOHHON KapTUHE

15)

52



DeepaTFHE pa00das TTPO
[Tonsgpuszanus cBeTa.

TexHu4YecKue yCTpoucTBa U
IIPAKTUYECKOE IPUMEHECHUE:

OUKH, JTyna, oroanmnapar,
MIPOEKIMOHHBIN armapar,
MHKPOCKOII, TE€JIECKOII, BOJIOKOHHAs
ONTHKA, TU(PPaKIIMOHHAS pEUIETKA,
HOJISIPOU

pdl\ll\ldg‘/@ﬂjl{“{ —10=tixmaccer (0a3oBEIT ypOBT

OT ABYX CUH(A3HBIX KOTEPECHTHBIX
HMCTOYHUKOB.

VcaoBue HaOIIOICHYS TJIaBHBIX
MaKCHMYMOB TIpH TIaICHAH
MOHOXPOMAaTHYECKOTO CBETa

Ha TUGPAKIIMOHHYIO PEIIETKY.
AHaIH3 ONITHYECKUX SIBICHUI

C MCIIOJIb30BAHUEM 3aKOHOB: 3aKOH
PSIMOJIMHEHHOTO PacIpOCTPaHEHUS
CBETa, 3aKOHBI OTPAKCHUS CBETA,
3aKOHBI TIPEJIOMJICHHS CBETA.
Onucanue ONTHYECKUX SABICHUMN

C MCIIOJIb30BaHUEM (DH3UICCKUX
BEJIMYUH: (POKYCHOE PACCTOSHHE U
OIITHYECKas CUJIa JIMH3bI

15)

Uroro no pazneny

24

Pasjnen 3. OcHOBBI clielMAJIBHOM Teopuu oTHOCcUTeabHOCTH (Haj1ee — CTO)

3.1

OCHOBEI CIIELIMAIEHON
TEOPUH
OTHOCHUTEIILHOCTH

4

['panu1bl MNPUMEHUMOCTH
KJIACCUYECKON MEXaHUKH.
[locTynaTel crienuaibHONW TEOPUH
OTHOCHUTEJIbHOCTH: HHBAPUAHTHOCTh
MOJIyJIsI CKOPOCTH CBETA B BAKyyMe,
MPUHIMI OTHOCUTEJIBHOCTH
OWHIITEHHA.

OTHOCHUTEIBLHOCTh
OJTHOBPEMEHHOCTHU. 3aMeJICHUE
BPEMEHM U COKPAIICHUE JJINHBI.

Penrenue xaueCTBEHHBIX 3a4a4

C OTIOPOY Ha U3YYEHHBIC MOCTYJIAThHI
CTO.

Hcrnons3oBanue nHGOPMAITMOHHBIX
TEXHOJIOTUM JIJIsl TTIOMCKa,
CTPYKTYPUPOBAHUS, UHTEPIPETAIIUU U
npeACTaBIeHUS HHPOPMAIUH TTPH
MOJATOTOBKE COOOIIEHNH O TPpaHHIIaX
MIPUMEHUMOCTH KJIACCUYECKOUN
MexaHuku 1 ocHoBax CTO

http://www.elkin52.
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DeepaTFHET pa00das TTPO
OHeprus 1 UMIYJIb

PENIATUBUCTCKOMN YaCTULIBI.
CBs13b Macchl € SHEPTUEN U
UMITYJIbCOM PEISTUBUCTCKON
YaCTHILIbl. DHEPIHs TOKOS

pamma | msnra. t0=tixmaccer (GazoBeT ypose

15)

Hroro no pazgeny

Pasznen 4. KBantoBas pusuka

4.1

OneMeHThl KBAaHTOBOM
OIITUKH

®otonsl. opmyia [Imanka cBsa3u
sHepruu (POTOHA C €0 YaCTOTOH.
DHeprusi 1 UMIYJIbC GOTOHA.
OTKpBITHE U UCCIIEIOBAHUE
dboTorddexra. ONbITHI

A.T". CroneroBa. 3aKOHBI
dotorddexra. YpaBHeHUe
DiHmTeHa 1a ororddekra.
«Kpacnas rpanuna» porosddekra.
JaBnenue ceera. ONBITHI

I1.H. JIeOenena.

XHUMHYECKOE JIeHCTBUE CBETA.
TexHuyeckne yCTporucTBa U
MPAKTUYECKOE MPUMEHEHHUE:
dboTo37eMeHT, POTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO.]

Ha6mronenue gpororddexra

Ha YCTAHOBKE C IIMHKOBOH TUIACTHUHOM.
HccnenoBanne 3aKOHOB BHEITHETO
dbotorddexra.

OOBsSICHEHHE OCHOBHBIX IMTPUHITUTIOB
JEHCTBUS TCXHUUECKHX YCTPOMHCTB,
TaKUX Kak: oTolseMeHT, HoToIaTuuK,
cCoJTHEYHas 6arapesi, CBeTOANO; U
yCIIOBUM WX 0€30MacCHOTr0 MPUMEHEHUS
B IPAKTUYECKOU KU3HU.

Pemenue pacu€THbIX 33724 C SBHO
3a1aHHON (PU3UYECKON MOJCITBIO

C UCTIOJIh30BAaHNEM OCHOBHBIX 3aKOHOB
1 (OpMyJT KBAaHTOBOM ONTHKH.
Pemenue xauecTBEHHBIX 33124

C OIIOPOY HAa U3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOM OIITHUKH.
PacrioznaBanme Gpu3ndecKux sBICHHAMA
B YU€OHBIX OTbBITAX:

http://www.elkin52. http://physics.nad.ru/physics.htm -
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OenepaTbHET pao0das IPO

P 11\11\'1(1:‘1 Dm3uKRa, 10—1 I KITacch kUcleBblii OBT
$OTOBMEKTpHdeCKHil 3GDEKT, CBETOBOE

JTaBJICHUE.
Onucanue U3y4eHHbIX KBAHTOBBIX
SABJICHUU U TIPOLIECCOB

C UCTOJb30BaHUEM (PU3NYECKUX
BEJIMYMH: CKOPOCTb AIEKTPOMATHUTHBIX
BOJIH, JIMHA BOJIHBI M YacCTOTA CBETA,
HHEPrusi U UMNYJbC (POTOHA

15)

4.2

Ctpoenue aToma

Monenb atoma TomcoHa. OnbIThI
Pezepdopaa no paccesauto
a-dactull. [InanetapHas Mmoaenb
aroma. [loctynater bopa.
Nznyuenue u normnomenne GOTOHOB
IIPU NIEPEXOJIE aTOMA C OJHOTO
YPOBHS SHEPTUU Ha Apyroul. Bubl
crekTpoB. CIEKTp ypOBHEN IHEPTUH
aToma BOAOpoAa.

BommoBeie cBolicTBa yacTtuil. BoiaHEbI
ne bpousa. KopnyckyisipHo-
BOJIHOBOU TyJIU3M.

CHOHTaHHOE U BBIHYXJAEHHOE
U3JIyYCHHE.

TexHnueckue ycTpoucTBa U
MIPAKTUYECKOE TPUMEHEHHUE
CIIEKTpaJIbHbIA aHAJIU3
(CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN
KOMIIBIOTED

Nzyuenne monenu onwita Pesepdopaa.
[IpoBeneHue SKCIIEpUMEHTA

10 HAOJIOJICHUIO JIMHEHYATOTO CIIEKTpA.
O1eHKa a0CONIOTHBIX 1 OTHOCHUTEIBHBIX
MOTPEITHOCTEN U3MEPEHUN (PU3NUECKUX
BEJIMYMH.

N3yuenune monenu aroma: ToMcoHa,
IJIAHETAPHOW MOJIeNIM aToMa, MOJIEH
aroma bopa.

N3yuyeHue criekTpa ypoBHEN SHEPTUU
aToma Bojgopoaa. O0bsICHEHUE
MIPUHIUATIOB JICMCTBUS U YCIOBUH
0e30macHOro MPUMEHEHUs
CIIEKTPOCKOIIA, J1a3epa, KBAaHTOBOTO
KOMIIbIOTEpA.

Penrenne xauecTBEHHBIX 3a4a4

C ONOPOW HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE
saBieHUs 110 Teme «CTpoeHue aToMay.
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OenepaTbHET pao0das IPO

P tm3nra, 1611 Kmaccer (0a3oBbI PREE
acrio3HaBaHue (PHU3HUUYECKUX SBJIEH

B YUEOHBIX OMBITAX: BOBHUKHOBEHHE
JIMHENYATOTO CIIEKTPA U3J1yUYECHHUS.
AHaJIn3 KBAaHTOBBIX MPOILIECCOB U
SIBJICHUH C UCII0JIb30BAaHUEM
nocrynaros bopa

15)

4.3

ATOMHOE S7IpO

DKCHEPUMEHTHI, IOKAa3bIBAFOIIINC
CIIOKHOCTh CTPOCHHS SpA.
OTKpBITHE PaIMOAKTUBHOCTH.
Omneitel Pezepdopaa no
OTIPEJICJICHUIO COCTaBa
PaIMOAaKTHBHOTO U3TyYCHUSI.
CgoiicTBa anbda-, 6era-,
ramMmMma-uziydenus. Biusaue
PaINOaKTUBHOCTH Ha KUBbIE
OpraHU3MBI.

OTKpbITHE TPOTOHA U HEUTPOHA.
Hyxinonnas monens siapa
I'efizenbepra-MBaneHko.

3apsia siapa. MaccoBoe 9mciio sapa.
H3oTombI.

Anbda-pacnan. DIEeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnan. ['amma-
u3IIydeHue. 3aKOH PauOaKTHBHOTO
pacraja.

DHeprus CBsI3M HYKJIOHOB B sIJIpe.
SlnepHble CHIIBI.

N3ydeHue sKCepuMEHTOB,
JIOKA3bIBAIOIINX CIIOXKHOCTh CTPOCHUS
aTOMHOTO siIpa.

HccnenoBanne TPEKOB YaCTHIL

(o roToBBIM hoTOrpadusim).
N3y4denue sa1epHbIX CUJl, IE€PHBIX
peaKkuuii CuHTe3a U pacnaja,
TEPMOSIIEPHOTO CUHTE3A.

N3yyeHne HyKJIOHHOW MOJEIH siapa
['eitzenbepra-lBaneHKo.

OObsicHEHHE YCTPOWCTBA U
MPUMEHEHHS JO3UMETPA, KAMEPBI
BuiibcoHa, siiepHOro peakTopa,
aTOMHOW OOMOBI.

Pemenue 3anau ¢ onopou

HAa MOJIyYEHHbIC 3HAaHUS, B T.4. O 3apsle
Y MacCOBOM YHCJIE Spa.
Pacno3naBanue pu3nyeckux sIBICHUU
B YUEOHBIX OMBITAX U B OKPYXKaIoIIei
JKA3HU: €CTECTBEHHAsI U HCKYCCTBEHHAs
PalMOAKTUBHOCTb.

http://physics.nad.ru/physics.htm -
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D epaTFHE pa00das TTPO
JledekT Macchl SApa.

Snepneie peakuuu. [lenenue u
CUHTE3 SIAED.

SnepHbiii peakrop. TepmosaepHbIn
cuntes. [Ipo6remMbl 1 MepCHeKTUBBI
SIZICEPHOM DHEPIETUKMU.
DKOJOTMYECKHUE ACTIEKTHI SIJICPHOM
SHEPreTUKHU.

DJieMeHTapHbIe YacTUIbl. OTKpBITHE
MO3UTPOHA.

Mertoabl HAOMIOAEHUS U
pPETUCTPALINU DJIEMEHTAPHBIX
YaCcTHL.

dyHnaMeHTaIbHbIE
B3auMoaecTBUI. EqMHCTBO
bu3nuecKol KapTUHBI MUPA.
TexHuuyeckue yCTporucTBa U
IIPAKTUYECKOE TPUMEHEHHUE:
JIO3UMETP, Kamepa Bunbcona,
SJICPHBIN peaKkTop, aTOMHas bomba

pamMMa | Pm3nRa, t0=1 1 Kraccer {0a3uBEIiT ypOBT
NHUCAaHUEC KBAHTOBLIX ABJICHUU U

IIPOLIECCOB C UCIIOJIb30BAaHUEM
(bU3UYECKUX BEIUYUH: TIEPUO]T
MoJIypacrajia, SHEpPrus CBS3U AaTOMHBIX
anep, 1eeKT Macchl sapa.

AHaJIM3 TPOLIECCOB U SIBJICHUM

C UCIOJIb30BAHHEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPaHEHHUS
AIIEKTPUYECKOTO 3apsijia, 3aKOH
COXpaHEHMsI MaCCOBOI'0 UMCIIA,
noctynatel bopa, 3akoH
pPaauoaKTUBHOTO pacraa.

VYyacTue B paboTe Kpyrioro crojia
«DyHlaMEHTaJIbHBIE B3aUMO/IECHCTBUSI.
EnuncTBO (Drznueckoif KapTUHBI
MUpPay.

Hcnonb3oBanue nHPOPMaITMOHHBIX
TEXHOJIOTUH 15 IIOKCKA,
CTPYKTYpUPOBaHHUS, UHTEPIPETALIUU U
npecTaBieHus nHpOpMaIuu pH
MOJITOTOBKE COOOIIECHUI O TPUMEHEHUHN
3aKOHOB KBAaHTOBOM (PM3UKHU B TEXHHUKE
Y TEXHOJIOTUSIX, IKOJIOTUUECKUX
acreKTax siJIepHON YHEPTreTUKU

15)

Hroro no pazneny

15
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Pa3nen 5. Ji1eMeHTBI ACTPOHOMHUM M aCTPOPUZUKH

benepansaDT padoTay porpaMva | Om3nka. 0=t xraccer (Ga3oBwni ypose

15)

5.1

DIEeMEHTBI
ACTPOHOMHH U
acTpou3uKu

7

DTarbl pa3BUTUS ACTPOHOMUH.
[IpukiiagHO€ 1 MUPOBO33PEHUYECKOE
3HaYeHUE aCTPOHOMMUH.

Bun 3Bé3aHoro HeOa. Co3Be3nus,
SIpKHE 3BE3/IBI, TUTAHETHI, UX
BUIMMOE JBH)KEHHE.

ConHeyHas cucTeMa.

Connue. ConHeyHass aKTUBHOCTE.

Uctounuk sneprun CoaHLa U 3BE3I.

3BE3/1bI, X OCHOBHBIC
XapakTepucTuku. JluarpamMmma
«CTEKTpaJbHbIN KJIacc —
CBETHUMOCTBY». 3BE3/IBI TJIaBHOM
I10CJIeJ0OBAaTEIbHOCTH. 3aBUCHUMOCTD
«Macca — CBETUMOCTDY IS 3BE3]T
IJIAaBHOM IOCJICIOBATECIILHOCTH.
BHyTpenHee cTpoeHue 3BE3.
CoBpeMeHHbBIE TTPECTABICHUS

0 MPOUCXOKJICHUHU U SBOJIOIUU
Connna u 3BE3/1. DTaIlbl )KU3HU
3BE3.

Muteunsiii [TyTe — Hama ["anakTuka.
ITonmoxxenue n aBmxenue ComHia

B I'anaktuke. THUIIBI TaTaKTHK.
PaamoranakTuky v KBa3aphl.
YEpHbIe ABIPHI B sApaxX rajJakTHK.

[ToaroToBka coobiieHuii 00 Tamax
Pa3BUTHS ACTPOHOMHUH, O MPUKIATHOM
Y MUPOBO33PEHUYECKOM 3HAYEHUH
aCTPOHOMUH, O METO/AAaX MOJYUYEHHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHU,
OTKPBITUAX B COBPEMEHHOM
aACTPOHOMHUH.

N3ydeHnne cCOBpeMEHHBIX
MPEJCTABICHUN O TPOUCXOKIACHUU U
sBosironiuy CoJjiHIa U 3BE3 .
N3ydeHue TUMOB rajakTHK,
paanorajakTUK U KBa3apos.
N3yueHnue nBuxeHUs HEOECHBIX Te,
ABOJIIOLIMHM 3BE3]1 U BeeseHno,
MPOIECCOB, MPOUCXOISIINX B 3BE3/1aX,
B 3BE3JHBIX CUCTEMAX,

B MEXTaJakKTUYECKOU cpejie,
MacIITaOHON CTPYKTYpbl BeeneHHOM.
Oo6mbsicHenue pacimupenus Beenennoit
Ha OCHOBE 3aKoHa Xa0o0a.
[ToaroTroBKa K 00CYXJICHHUIO
HEPEIICHHBIX MTPOOJIEM aCTPOHOMMUH.
[TpoBenenue HabIIOICHUI
HEBOOPYKEHHBIM IJ1a30M

C UCMOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUM TSI OTIPEACTICHUS
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CDC CPDAJIBHAM 7d60‘id51 IIPO
Bceenennas. Paciiipenue | 1

Bcenennoit. 3akon Xa06ua.
Pazberanue ramaktuk. Teopus
bousbioro B3psiBa. PenukroBoe
U3JIyYEHUE.

MacmtabHast cTpykTypa
Bcenennoii. Meraranakruka.
Hepeménnnie npo6iemsl

paMma | Pm3nRa._ =11 Kractsr (0a30B 6T ypoBT

IIOJIOKEHNS HEOECHBIX O0OBCKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausi CeBEpHOTO NOTyLIapus

U IpKUE 3BE3BI.

[TpoBenenne HaOMIOACHH B TEJIECKOM
Jlynsl, iianer, Muteunoro Ilyru.
VYyacTue B IUCKYCCHM O HEPEUIEHHBIX
npoOJieMax aCTPOHOMHUU

15)

aCTPOHOMUU
Hroro no pazaeny 7
Pa3nen 6. O6o01maronee noBTopeHne
6.1 | O6oOwaromee 4 O00011IEHNE U CUCTEMATHU3AIIUS VYyacTue B TUCKYCCUH O POJIH (PU3UKU
IOBTOpPEHUE coJiep KaHMs Pa3zeiioB Kypca Y aCTPOHOMMH B Pa3IMUHBIX chepax

«Mexanuka», «MoJekynsapHas
bu3MKa 1 TEPMOJIUHAMUKAY,
«QnexTpoanHamukay, «Konedanus
Y BOJIHBDY, «OCHOBBI CIIEIIUATBHOMN
TEOPUH OTHOCUTEIIBHOCTH,
«KBanroBas puszukay, «IeMEHTHI
ACTPOHOMHH M aCTPOPUBUKI.
Ponb ¢usuku u actpoHOMUHM B
AKOHOMHYECKOM, TEXHOJOTUUECKOM,
COIMAJIEHOM M 3THUYECKOU chepax
JESATENbHOCTH YEJIOBEKA, POJIb U
MeCTO (PM3UKH U aCTPOHOMUU

B COBPEMEHHOW HAy4YHOU KapTUHE
MHpa, 3HAYCHUE ONUCATEIIBbHOM,

JIEATSIIPHOCTH YeJIOBEKa.
[ToaroroBka coOOIIIEHUNA O MECTE
bU3UYECKON KapTHUHBI MUPA B PSITY
COBPEMEHHBIX MPEACTABICHUN

O MPUPOJIE.

BrlimioHeHre y4eOHBIX 3a/1aHUH,
JIEMOHCTPUPYIOLINX OCBOCHHUE
OCHOBHBIX MTOHATHH, PU3HICCKUX
BEJIMYUH 1 3aKOHOB Kypca (QU3UKH
10-11 xiaccos
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CL\’C/_IC%QJU)II(,[X paooHqad Impo
CHUCTEMATU3UPYIOLIEH,

00BSCHUTEIBHOU U
IPOTrHOCTUYECKON (hyHKIIMMA
(bu3nueckoi Teopuu, poib
(du3nuecKor TeOpUH B
(GbopMHUpOBaHUY MTPEACTABICHUM

0 (puzmyeckoil kKapTUHE MHUpa, MECTO
(bu3nuecKol KapTUHBI MUPA

B OOLIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABIICHUN O TIPUPO/IE

pamma | msnra. t0=tixmaccer (GazoBeT ypose

15)

Htoro no pazaeny 4
PesepBHoe Bpemst 3
OBUIEE KOJIMYECTBO 68
YACOB 110 ITPOI'PAMME
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