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®denepanbHas pabouyas mporpamma 1o ydeOHomy mnpeamety «Dusuka» (6a30BbIi
ypoBeHb) (mpeameTHas o0nacTh «EcTecTBeHHO-HayuHbIE MPEIMETHI») BKIHOYACT
MOSICHUTENBHYIO 3aIMCKY, COIepKaHNue OOYyUCHHS, INIAHUPYEMbIC Pe3yIbTaThl OCBOCHUS
nporpaMmbl 1Mo (U3MKe, TEMaTUYeCKOe IUTAaHUpPOBaHUE, MepedeHb (Koaudukarop)
pacmpesieIeHHbIX IO KjlaccaM MpPOBEpPSIEMbIX TPEOOBaHUU K pe3ysibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTelbHON MPOrpaMMbl CPETHEr0 00IIero 0Opa3oBaHUsl U PJIEMEHTOB
coziepxkaHus o Ppusuke.

[losicHuTenpHAsT 3amUCcKa OTpakaeT OOIIME IEeNU U 3a7a4ud U3yuyeHUsl (U3HKH,
XapaKTEPUCTUKY TICUXOJOTUYECKHUX MPEANOCHUIOK K €ro M3y4eHHIO0 O0ydYaroIUMHKCH,
MECTO B CTPYKType Y4eOHOro TIUIaHa, a TakkKe IMOAXOABI K OTOOpY COJEp KaHWs,
K OINPEIEICHUIO UIAHUPYEMBIX PE3YJIHTATOB.

Conepxanue OOy4YeHHUsI PACKpPBIBAET COJEpXKATEIbHbIE JIMHUH, KOTOPBIC
npeaiaratoTcs JUisl 00sS3aTeIbHOTO M3YYEHUsSI B KaXKJIOM KJIacce Ha YPOBHE CPEIHETO
obmero oopazoBaHusl.

[Inanupyembie pe3yibTaThl OCBOCHHS TMPOTrpaMMbl MO (PU3KMKE BKIIOYAIOT
JIMYHOCTHBIE, METANpEIMETHBIE PEe3yJbTaThl 32 BECh IMEPUOJ]] OOY4YCHHUS Ha YpPOBHE
cpenHero obmero oOpa3oBaHUs, a TaKXKe IMPEAMETHBIE JOCTHKEHHS O00YyJaromerocs
3a KaXIbli TOJ1 OOy4eHHUSI.

INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o pu3uke 6a30BOr0 ypOBHS Ha YPOBHE CPEAHETO 001IeT0 00pa30BaHUS
pa3paboTaHa Ha OCHOBE TOJIOKEHUH U TPEOOBAHUHN K PE3yJIbTaTaM OCBOCHHS OCHOBHOM
oOpazoBarenbHO# TMporpammel, npenacrabieHHbix B GI'OC COO, a Takxke ¢ ydeToM
benepanbHOl pabodeit mporpaMMbl BOCITUTAHUS U KOHIICTIIIMH MPEOaBaHus yIeOHOTO
npeamera «®Pusnka» B 00pa3oBaTENbHBIX oOpraHu3anusx Poccuiickoit depepanuu,
peanu3yIMX OCHOBHBIE 00pa30BaTeIbHbIE TPOTPaAMMBI.

ConeprxaHue IporpaMMBbI 10 (PU3HUKE HAPABIICHO HA (OPMHUPOBAHUE €CTECTBEHHO-
HAay4YHOM KapTuHbl mupa oOydarommxcsa 10-11 kmaccoB mpu oOyueHuu uUx (U3UKE
Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-ACSTEILHOCTHOro mnojaxona. Ilporpamma
no ¢usuke coorBeTcTBYeT TpeboBaHusiM OI'OC COO Kk miIaHUPYEMBIM JTUYHOCTHBIM,
OpPEeAMETHBIM W METalpeJMETHBIM pe3ysibTaTaM OOy4YeHHs, a TakKe YUHUTHIBACT
HEOOXOJMMOCTh pealN3alid MEKIPEAMETHBIX CBsI3ed (HU3WKM C E€CTECTBEHHO-
HAyYHBIMU Y4YEOHBIMH TIpeAMeTamMu. B Hell omnpenesnstorcs OCHOBHBIC SN HU3YUYEHUS
GU3uKM Ha YpPOBHE CpenHero oOiiero oOpa3oBaHUs, IUJIAHUPYEMBIE PE3YJIbTaThl
OCBOCHHS Kypca (U3HUKHU: JTUYHOCTHBIE, METalpeJMETHbIC, MpeAMEeTHbIe (Ha 0a30BOM
YPOBHE).

[IporpamMma o ¢pu3HKe BKITIOYAET:

IJIaHUPYEMbIE pe3yJbTaThl OCBOEHUS Kypca (U3HKH Ha 0a30BOM YpPOBHE, B TOM
YHUCJIe TPeAMETHBIE PE3yJIbTaThl MO rogamM o0y4YeHus;

coJiepkanue yueOHoro nmpeaMera « Pu3nukay 1o rojam o0ydeHus.
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[IporpaMMa no ¢u3uke MOKET OBITh MCIOJNb30BaHA YYHUTEISMU KaK OCHOBA
JUIsL COCTaBJEHMsI CBOMX paboumx nporpamm. IIpu paspaboTke paboueil mporpammsl
B TEMATHUYECKOM IUIAHUPOBAHUM JOJIKHBI OBITH YUTEHBI BO3MOXHOCTH HCIOJIb30BaHUS
AJIEKTPOHHBIX (UU(PPOBBIX) O0Opa30BATEIBbHBIX PECYPCOB, SBISIOMIUXCS yueOHO-
METOJMYECKUMH MaTepuaiaMu (MyJIbTUMEIUNHBIE IPOTPAMMBI, JJIEKTPOHHbBIE YUEOHUKHU
U 3aJaYHUKH, DJICKTPOHHBIE OWOJIMOTEKH, BUPTyalbHbIE J1a0OpAaTOPUHU, HUIPOBHIC
IpPOrpaMMbl, KOJUIEKIUU LU(GPOBBIX 00pa30BaTENbHBIX PECYPCOB), PEATU3YIOLIUMU
JTUIAKTUYECKUE BO3MOKHOCTH HMH(POPMAIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTHIA,
CoJIep’KaHue KOTOPBIX COOTBETCTBYET 3aKOHOATENILCTBY 00 0Opa30BaHUU.

[IporpaMma 1o ¢u3nke NpeaoCTaBIsIeT BO3SMOKHOCTD JIJIsl peaT3alluy Pa3InyHbIX
METOJMYECKUX MOJIXO0J0B K OpraHu3aluu o0ydeHus (pU3MKe Npu YCIOBUM COXPAHEHUS
00s13aTeIbHOM YacTH COIEpPKaHUA Kypca.

du3uka Kak Hayka 0 HaubOosee OOIIMX 3aKOHAxX MPUPOJIbl, BHICTYIAsl B KaUuECTBE
y4eOHOro MpeAMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY 3HaHUMN
00 okpyxarwomeM wmupe. LkonpHBIE Kypc OQU3MKM — CHUCTEMOOOpa3yIOUIHil
JUISL ECTECTBEHHO-HAYUHBIX YUE€OHBIX IPEIMETOB, TOCKOJIBKY (PU3MUECKHE 3aKOHBI JIEKaT
B OCHOBE IIPOLECCOB U SIBJICHUH, H3y4aeMbIX XHUMUEH, Ouosorueu, ¢u3nYeCcKou
reorpadueil U actpoHomueil. Mcnonb3oBaHue W aKTUBHOE MPUMEHEHUE (PU3NYECKHX
3HAHUW OIpeNeNsieT XapakTep U pa3BUTHE pPAa3HOOOpPA3HBIX TEXHOJIOTHHA B cdepe
DHEPreTUKH, TPAHCIOPTA, OCBOCHUS KOCMOCA, IIOJYyYEHHMs HOBBIX MAaTepHUAIIOB
C 3aJlaHHBIMM CBOWCTBaMU M JApyrux. M3yueHue (U3MKHM BHOCUT OCHOBHOHM BKJIAJ
B (OpPMHpOBAaHHE  €CTECTBEHHO-HAyYHOHM  KapTUHBI  MHpa  OOy4aroIIMXcs,
B (OpMUPOBAaHNE YMEHHUHN MPUMEHITh HAYYHBIA METO]] TIO3HAHUS MIPH BBIIIOJIHEHUH MU
y4€OHBIX HCCIIE0BaHUN.

B ocHOBY Kypca ¢pu3uku /Ui ypoBHS CpeIHEro o0IIero 00pa3oBaHus MOJIOKEH Pl
UJEH, KOTOPbIE MOXKHO PACCMaTPUBATh KAK IPUHIIMIIBI €0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW Kype SBISETCA JIOTHYECKH
3aBEpUICHHBIM, OH COIEPXKHUT MaTepuan M3 BCEX Pa3/leioB (U3MKH, BKIHOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUU ¢ HEW MaTepuan Kypca pU3MKu 00beIMHEH
BOKpYr ¢usnueckux Tteopuil. Benymmm B Kypce sBusercs (OpMHUpPOBaHHE
NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEILIECTBE U IOJIE.

Hoes eymanumapusayuu. Peanuzauus wuAeH NOpeanonaraeT HMCHOJIb30BAHUE
TYMAaHUTAPHOI'O MOTEHIKaNa (PU3NUECKON HAyKH, OCMBICIICHUE CBSI3H PA3BUTUS (PU3HKU
C pa3BUTHEM OOIIECTBa, a TaKXK€ C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH MU
9KOJIOTUYECKUMHU MTPOOIEMaAMHU.

Hoes npuxnaomnoii nanpaénennocmu. Kypc pu3nku mnpeanosnaraer 3HaKOMCTBO
C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTHUECKUX MPUIOKEHUN N3YUEHHBIX TEOPUI
Y 3aKOHOB.

Hoes sxonocuzayuu peannsyercs noCpeCTBOM BBEICHHUS 3JIEMEHTOB COJIEPKAHMS,
HOCBSIIEHHBIX JSKOJIOTMYECKMM Mpo0JieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbI
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C Pa3BUTHEM TEXHUKHM M TEXHOJIOTUH, a TakXke OOCYKIEHHUS MpoOJieM palOHaIbHOIO
IPUPOIOTIONB30BAHUS M SKOJIOTHIECKON O€30MaCHOCTH.

CTepKHEBBIMU 3JIEMEHTaMH Kypca (U3UKHM Ha YPOBHE CpPEAHEro OOLIEro
oOpa3oBaHMs SBISIIOTCS  (u3nyeckue Teopuu (popmupoBaHHE TpeACTaBICHUN
O CTPYKType MOCTpoeHHs (hU3MUecKOod Teopuu, poiu (PyHIaMEHTATbHBIX 3aKOHOB H
IPUHIMIIOB B COBPEMEHHBIX MPEJICTABICHUAX O MPHUPOJE, TPAHULAX MPUMEHUMOCTH
TEOpUH, JIJIs1 ONTMCAHUS €CTECTBEHHO-HAYUHBIX SIBJIEHUI U MIPOLIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN NOAXO0/ B Kypce (PU3MKU peal3yeTcs MPEexAe BCEro
3a CYEeT OpraHu3aliu YKCIEPUMEHTAIbHON JAesTeIbHOCTH 00ydaromuxcs. J{ins 6azoBoro
YPOBHS Kypca (PM3UKHU — 3TO UCMOJIb30BAHUE CUCTEMBI (PPOHTATIBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB 1 J1a00paTOPHBIX pabOT, KOTOPBIE B IporpamMMe 1o (pu3uKe 00beTUHEHBI
B OOIIMH CIIMCOK YYEHUYECKHUX MPAaKTUUECKUX padboT. BrijeneHne B ykazaHHOM MepeuHe
7a00paTOpHBIX pPadOT, MNPOBOAUMBIX JUIsI KOHTPOJSI M OLEHKH, OCYIIECTBISETCA
y4acTHUKaMU 00pa30BaTeNIbHOrO IMpoliecca UCXOAs U3 0COOEHHOCTEN IIIAHUPOBAHUS U
ocHaieHus: kabunera gusuku. [Ipu 3TOM obecrnieunBaeTcsi OBNaACHUE 00yUYaIOIIUMUCS
YMEHUSMH TNPOBOAUTH KOCBEHHBIE H3MEPEHMS, HCCIECNAOBAHMS  3aBUCUMOCTEN
(u3NYECKUX BEIMYUH U TOCTAHOBKY OIBITOB IO MPOBEPKE MPEATI0KEHHBIX THIIOTES.

Pemmenne pacdeTHBIX M Ka4eCTBEHHBIX 3a7ad C 3aJaHHON (DHU3HUECKON MOJETBIO,
NO3BOJISIONIEE NPUMEHATh W3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO
paznena Kypca, TaKk ¥ UHTErpUpys 3HaHUS U3 Pa3HbIX Pa3enoB. /[ kauecTBEeHHbIX 3a1a4
OPUOPUTETOM SIBJISIOTCS 3a/laHusl Ha OOBSICHEHHE NPOTEKaHWsI (PU3UUYECKUX SIBJICHUIM
U IPOLECCOB B OKpYXarolleW >XU3HU, TpeOyromue BbIOOpa (PU3NYECKOW MOJEIH
JUTSl CUTYallud MTPAaKTUKO-OPHUEHTHPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ TpedoBanuamu PI'OC COO k MarepuaibHO-TEXHUYECKOMY
obecrneyeHnIo yueOHOro mporiecca 0a30BbIil ypOBEHb Kypca (PU3UKH Ha yPOBHE CPETHETO
oOuiero o0pa3oBaHMs TOJDKEH U3y4daThCs B YCIOBUSX IPEIMETHOrO KaOMHeTa (pU3MKu
WIM B YCJIOBUAX MHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO
nukia. Hanuume B xabunere Qu3uku HE0OXO0AMMOro J1abopaTopHOro 000pYI0BaHUS
JUISL BBITIOJIHEHMSI YKa3aHHBIX B MpOrpaMMe Mo (PU3MKE YUYEHHYECKHX MPAKTHYECKUX
paboT ¥ 1EMOHCTPAIIMOHHOTO 000pY10BaHUS 0053aTENbHO.

JleMOoHCTpalnoHHOE 000pyA0BaHNE (POPMHUPYETCS B COOTBETCTBUU C MPUHITUIIOM
MUHUMAJIBHON  JIOCTATOYHOCTM U  OOECNEeYMBAET IOCTAaHOBKY IMEPEUYHCIECHHBIX
B MporpamMme Mo (pU3uKe KIOYEBBIX IEMOHCTPALUil ISl UCCIEIOBAaHUS HM3y4aeMBbIX
SIBJICHUM U MPOLECCOB, IMIIMPUYECKUX U (PYH/IAMEHTAIbHBIX 3aKOHOB, X TEXHHUYECKUX
IIPUMEHEHUH.

JlabopatopHoe 00OpyJOoBaHME JJIsi YYEHHUYECKUX  MPAKTUYECKUX  padoT
(dopMupyeTcsi B BUJIe TEMAaTUYECKUX KOMIUIEKTOB U 00€CIEYNBAETCS B pacyeTe OJJHOTO
KOMIUIEKTa Ha JByX oOydarommuxcs. TeMaTndeckue KOMIUIEKTH J1ab0opaTopHOTO
000py10BaHUs TOJIKHBI ObITh HOCTPOEHBI HA KOMIUIEKCHOM HCIIOJIb30BAHUU aHAJIOTOBBIX
U 1UGPOBBIX MPUOOPOB, a TAaKXKE KOMITBIOTEPHBIX H3MEPHUTEIBHBIX CHUCTEM B BHJIE
1 poBLIX Ja00paTOpUid.

OCHOBHBIMU LIETSIMU U3YUeHUS (PU3UKHU B 00111€EM 0Opa30BaHUHU SBIISIFOTCSL:
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dbopMHUpoBaHUE MHTEpECa W CTPEMJICHHUS OOyYaroluxcsi K Hay4YHOMY H3Y4YEHUIO
PUPOIBI, PA3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CITOCOOHOCTEH;

pa3BUTHE TMPEIACTABICHUNH O HAyYHOM METOJAC IO3HAaHUS €W (POopMHUpPOBAHUE
MCCIIEIOBATENLCKOTO OTHOIICHUS K OKPYKAOIIUM SIBIICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjabTaTa HM3yYCHHUS OCHOB
CTpOCHUS MaTepuu U QyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMHUpOBaHWEe YMEHHA OOBSCHATH SIBJICHUS C HCIOJb30BaHUEM (PU3NUECKHUX
3HaHUH U HAYYHBIX JOKA3aTEIbCTB;

dbopMHpOBaHWE TPEACTABICHUNA O PpoOau (PU3MKK IS Pa3BUTHA JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA.

JlocTikeHrne HJTHX 1€  o0OecreunBaeTcsl pelieHHeM CIeAYIOMUX — 3ajad
B IIpoliecce U3y4eHus Kypca GU3UKH Ha YPOBHE CPEAHETO 001Iero o0pa3oBaHus:

MpUOOpPETEHUE CHUCTEMBl 3HAHWUK 00 00mux (QU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUSX, BKIIOYAs MEXaHUKY, MOJCKYISPHYIO (DU3UKY, IJIEKTPOJAUHAMUKY,
KBaHTOBYIO (PU3UKY U 3JIE€MEHTHI aCTPOPU3UKHY;

dbopMHpOBaHWE YMEHHH TMPUMEHATh TEOPETUYECKHE 3HAHUSA I OOBSICHEHUS
bU3MYeCKUX SBJICHUNH B TPUPOJEC U IS TPUHITUS MPAKTUYECKUX PEUICHUM
B IIOBCEIHECBHOM KU3HU;

OCBOCHHE CIIOCOOOB PEIICHMs PA3IMYHBIX 3aJa4d C SBHO 3aJaHHOW (hHU3UUECKOU
MOJIEJIbIO, 3a/1a4, TTOAPAa3yMEBAIOIIUX CAMOCTOSTENIbHOE CO3/laHne (PU3UYECKON MOJIeNH,
aJIEKBATHOM YCIIOBUAM 33/1a4H;

MoHUMaHue (PU3NYECKUX OCHOB U MPUHIIMIIOB ACHUCTBUSI TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEIY;

OBJQJCHUE METOJIaMH CaMOCTOSITEJIbHOTO  TUIAHUPOBAHUS U IPOBEICHUS
(bu3HYEeCKUX AKCIIEPUMEHTOB, aHAJIM3a U WHTEpHpeTanuu WHOOpMAIUK, OMpeaeiieHUs
JIOCTOBEPHOCTH MOJIIYYEHHOTO PE3yJIbTaTa;

CO3/JaHUE YCJIOBUM ISl Pa3BUTHUS YMEHHUH MOPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOU IEATEIIBHOCTH.

OOmree yuciiO 4acoB, PEKOMEHIOBAHHBIX M u3ydeHus (usuku, — 136 vacos:
B 10 kitacce — 68 yacos (2 yaca B Heneno), B 11 kmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipenyaraemsiii B mporpamme 1mo Gu3nke nepedeHn J1a00paTOPHBIX U MPAKTHIESCKUX
paboT ABISETCS PEKOMEIOBAHHBIM, YAUTEIb JIeTIAeT BHIOOP MPOBEICHUS JTa00paTOPHBIX
paboT ¥ OMBITOB C YYETOM HMHAUBHIyabHBIX OCOOCHHOCTEHN 00YyJaromImxcsl.

JIro6ast pabouast mporpaMMa JOJKHA TOJHOCTHIO BKIIIOYATh B Ce0Sl COAepKaHUe
JTAHHOM MPOTpaMMBbI O (PU3HUKeE.

B otnenbHBIX ciayyasx Kypc GU3UKUA 0a30BOr0 YPOBHS MOXKET HU3y4daThbCsl B 00beMe
204 4gaca 3a nBa roga ooyuenus (3 14 B Hemento B 10 u 11 kmaccax). B atom ciydae
YBEJIMYUBAETCS HE MeHee ueM 110 20 4 pe3epBHOE BpeMsI, KOTOPOE UCIIOJIb3YETCS yUUTEIIEM
JUISL. U3Y4YEHHUsS BOIPOCOB, TECHO CBS3aHHBIX C BBIOpAaHHBIM TpoduiieM OOy4YEHHS,
U yBEJIMYMBAETCS yueOHast Harpy3Ka, OTBOJIMMAst Ha U3YyYEHUE MEXaHUKH, MOJIEKYJISIPHOM
GU3MKKM M BJIEKTPOJMHAMMKH, 32 CUET PACIIMPEHUs Yucia JIabopaTOpHBIX padoT
HCCJIEI0BATENILCKOTO XapaKTepa U YPOKOB PEIICHHS KAUECTBEHHBIX U PACYETHBIX 3a/1a4.
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COAEPKXAHUE OBYYEHUA

10 KJIIACC

Paznen 1. ®Pu3zuka u MeTOAbI HAYYHOT'O MO3HAHUS

®usuka — Hayka o npupoze. HayuHble MeTONBI MO3HAHMS OKPYXKAIOIIETO MHUPA.
Pounb skcnieprMenTa u TEOpHH B IPOIecCce TO3HAHMSI TPUPOIBI. DKCIEPUMEHT B (PU3HKE.

MopnenupoBanue (u3MUECKUX SBJIEHUI H mpoueccoB. HaydHble THUmoTesbl.
dusnueckre 3aKOHbl U TEOPUH. ['paHUIIBI MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBUA.

Ponbs u Mecto ¢pusnku B GOpMHUpPOBAHUU COBPEMEHHON HAay4yHOH KapTHUHBI MUpAa,
B [IPAKTUYECKOU AEATEIBHOCTH JIIOEH.
Jlemoncmpayuu

AHanorosble U IU(PPOBBIE UZMEPUTETbHBIE PUOOPHI, KOMIIBIOTEPHBIE JATYUKH.

Paznen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe nBukeHre. OTHOCUTEIBHOCTh MEXAHUYECKOTO ABWKEeHUA. Cucrema
otcueTa. Tpaekropus.

[Tepemenienue, CKOPOCTh (CpeIHsIst CKOPOCTh, MTHOBEHHAS! CKOPOCTh) U YCKOPEHHUE
MaTepUalbHOM TOYKHM, KX TMPOEKUUHM HA OCH CHUCTEMbl KoopauHar. CroxeHue
MEPEMEILICHUI U CIIOKEHUE CKOPOCTEM.

PaBHOMepHOE ¥ PpPAaBHOYCKOpPEHHOE MpsIMOJIMHEHHOE JABWKeHHe. ['paduxu
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MyTH U MEPEMEILICHUS] MaTepUaIbHON
TOYKH OT BPEMEHH.

CBoOoaHOE maieHne. Y CKOPEHHE CBOOOTHOTO MaICHUSI.

KpuBonunennoe nuwxeHue. JIBHKEHHE MATEPHAIBHOM TOYKH II0 OKPYKHOCTH
C MOCTOSIHHOM 10 MOAYJIX0 CKOPOCTBIO. YTIIOBasi CKOPOCTb, IMHEWHAsA CKOPOCTh. [lepron
1 yactoTa oOpaiieHus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckre ycTpoNCTBA M MPAKTUYECKOE MPUMEHEHHUE: CHUAOMETP, JTBHKCHUE
CHaps/JIOB, LICTIHBIC U PEMEHHBIC MEPEIAUU.

Jlemoncmpayuu

Mogenb CHUCTEMBI OTCYETa, WJUIFOCTPALMS KHHEMATHYECKUX XapaKTEPUCTHK
JBUKEHHSL.

[IpeobpazoBanue NBUKEHUM C MCTIOIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGmionenue JBUXKEHUS Tena, OpOIIEHHOTO IO YIVIOM K TOPU3OHTY
Y TOPU3OHTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

HanpasneHue ckopocTH Ipu IBUAKEHUU IO OKPY>KHOCTH.
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Yuenuueckuu sxcnepumenm, 1abopamopHule pabomoi

N3yyeHne HepaBHOMEPHOT'O ABVKEHHUS C LENBIO OIPEIETICHNS MTHOBEHHON CKOPOCTH.

HccnenoBanne  COOTHOIIEHUS ~ MEXAY  IyTAMH, NPOWJCHHBIMH  TEJIOM
3a [10CJIE0BATEIbHbIE PABHBIE IIPOMEKYTKH BPEMEHHU IIPY PABHOYCKOPEHHOM JIBUKEHUU
C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3yuenune NBUKEHUS IAPUKA B BI3KOU )KUIKOCTH.

W3yuenue nBUKeHUs Te1a, OpOIIEHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun otHocurensHOocTH [Nanmunes. [lepsoiii 3akoH Herorona. MuepunanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. IlpunHuun cynepno3unmu cwi. Bropoil 3akoH HproToHa
JUIs MaTepUanbHON TOUKU. Tpetuit 3akoH HeroTOHA 1711 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro tsarorenus. Cuia tsxectd. [lepBas KocMUYeCKasi CKOPOCTb.

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

Tpenne. Bunpl Tpenus (mokosi, ckoibxeHus, kadeHus). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHUs: CKOJIbXKEHUS U cuia TpeHus nokosi. Koaddumuent tpenus. Cuiia
CONPOTHBJIEHUS MIPU JBUKEHUU TeJa B )KUIKOCTH WJIIU Ta3e.

[TocTynarenbHOe U BpaliaTelibHOE IBIXKEHHE a0COJIIOTHO TBEPIOTO Tea.

MOMEHT CHUJIBI OTHOCUTEJIBHO OCH BpauleHus. 11neqo cumnel. YcinoBus paBHOBECUS
TBEPAOIO Tea.

TexHudeckne yCTpONUCTBA U MPAKTUYECKOE MPUMEHECHUE: MOAIINITHUKH, IBUKCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nuepuuu.

CpaBHeHHE Macc B3aUMOJICUCTBYIOLIUX TET.

Bropoii 3axkon HeroToHa.

N3mepenue cu.

Ciio)xeHue Cuil.

3aBUCHUMOCTD CHJIBI YIIPYTOCTH OT AeOpMAaITUH.

HesecomocTte. Bec Tena npu yCKOpEHHOM NIOABEME U 11a/ICHUU.

CpaBHEeHUE CHII TPEHUS MMOKOSI, KAUEHUS U CKOJIBKEHUS.

VY ciioBust paBHOBECHS TBEPIOTO Tea. Buabsl paBHOBECHSL.

Yuenuueckuii oxcnepumenm, rabopamophule pabomoi

N3yuenue nBrxeHus Opycka 1o HaKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJ  YOPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE
U PE3UHOBOM 00pasiie, OT ux JAedopMarium.

HccnenoBanue yciioBUi paBHOBECHS TBEPIOTO TEJIA, UMEIOIIETO OCh BPAILICHMUS.

Tema 3. 3aKoHbl COXpaHeHUA 8 MEXAHUKE

Nmnynbc MaTepraibHON TOUYKH (Te€Ja), CUCTEMbl MaTepUANIbHBIX TOueK. MMItyibe
CWIbl U W3MEHECHUE HMITyJIbCa Tela. 3aKOH COXPaHCHUS HMITyJIbca. PeakThBHOE
JIBUKEHUE.
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Pabora cuibl. MOITHOCTB CHJIBL

Kunernueckass »sHeprus MartepuaibHol TOoukd. Teopema 00 U3MEHEHUU
KMHETHYECKOU SHEPTHH.

[lorenuuanbHas sHeprusa. [loTeHumanbHas >HEpPrUs ynpyro AeGpopMUPOBAHHOM
npyxuHsbl. [loTeHnnanpHas sHEprus Tejaa BOJIU3U NOBEPXHOCTH 3€MJTH.

[ToTeHunanbHbIE U HEMOTEHIMAIbHBIE CHIIbI. CBSA3b Pa0OTHI HETOTEHIIMATIBHBIX CHJI
C U3MEHEHNEM MEXaHUYECKOM SHEPTUH CUCTEMBI TEJl. 3aKOH COXPAHEHUSI MEXaHUYECKOM
JHEPIHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHMUSL.

TexHuyeckne yCTpOMCTBA M NPAKTHYECKOE NPHUMEHEHHE: BOJOMET, KOIIEp,
IPY>XUHHBIN IUCTOJIET, IBUKEHHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[lepexon MOTEHITNAILHOM SHEPTUU B KHHETUYECKYIO U 00paTHO.
Yuenuueckuii sxcnepumenm, 1abopamopnvie padomoi

N3ydeHne abCoNMOTHO HEYIIPYTOro yaapa ¢ HIOMOIIbIO IBYX OJAMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThI CUJIbI C UBMEHEHUEM MEXaHUYECKON HHEpruu Temna
Ha [IPUMEPE PACTSIKEHUS PE3UHOBOTO KTy Ta.

Paznen 3. MoJiekyasipHasi Qu3MKa ¥ TEPMOJAMHAMMKA
Tema 1. OcHogvl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpUM M HX OIBITHOE
oOocHoBanue. bpoyHoBckoe — aBuwxenue. duddysus.  Xapakrep — IBHKEHUS
Y B3aMMOJICMCTBUS YaCTHUILl BeulecTBa. MoAen CTpOEHUs ra30B, )KUIKOCTEH U TBEPIBIX
Te1 U OOBACHEHHE CBOMCTB BEILIECTBA HAa OCHOBE 3THX MoOjeneil. Macca u pa3Mepsl
monekyn. KonmnuectBo BemectBa. [locrossHHas ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa m ee wusmepenue. lllkama Ttemmeparyp
[enbcus.

Mopnenps uneansHoro rasza. OCHOBHOE YpPaBHEHHE MOJEKYJSIPHO-KHHETHYECKOU
TEOPUU UJCAIBHOTO ra3a. AOCOIIOTHAS TEMIIEpaTypa Kak Mepa CpeHEed KHHETHUECKON
SHEPryuu TEIJIOBOTO JABMXKEHMs yacTull rasza. [llkama temneparyp KenbBuHa. I'azoBbie
3aKOHbL. YpaBHeHne MenneneeBa—Knaneiipona. 3akon [lansToHa. WM3omponeccsl
B UJICAIbHOM Ta3e C IMOCTOSTHHBIM KOJIMUECTBOM BelecTBa. [ paguueckoe npeacrapieHne
M30MPOLECCOB: U30TEPMa, U30X0pPa, n300apa.

TexHuyeckue ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHHUE: TEPMOMETP, OaApOMETD.
Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE BELIECTBA, (POTOrpaduu MOIEKYJ
OpPraHUYECKUX COECIUHEHUN.

OnbiTel 0 AU y3UH KUTKOCTEH U ra30B.
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Monens OGpOyHOBCKOTO JIBUKEHUS.

Mogens onbita lTepHa.

OnbITHI, TOKA3bIBAIOIIKNE CYIIIECTBOBAHUE MEXMOJICKYJISIPHOTO B3aUMOICUCTBUSI.

Monens, WIUTFOCTpUpPYOLIas MPpUPOay JABICHUS ra3a Ha CTEHKHU COCYIa.

OMBITHL, WITIOCTPUPYIOIIUE YPABHEHUE COCTOSTHUS UICAJIBHOTO ra3a, U30MPOIIECCHI.
Yuenuueckuii oxcnepumenm, rabopamophule pabomoi

Omnpenenenre Macchl BO3ayXa B KJIACCHOW KOMHATE Ha OCHOBE M3MEPEHHI 00beMa
KOMHATBI, JaBJICHHS U TEMIIEPATypPhl BO3AyXa B HEMl.

UccnenoBanue 3aBUCUMOCTH MEXAY apaMETPaMu COCTOSIHUS Pa3peKEHHOT0 rasa.

Tema 2. Ocnosvt mepmoOuHamMuKu

TepmonuHamuueckass cucrema. BHYTpEeHHsAsI DSHeprus TEPMOIMHAMHYECKON
CHUCTeMBl U CHocoObl ee m3MeHeHHs. KomndecTBo TeminoTel U paborta. BHyTpeHH:ss
SHEPrusl OJJHOATOMHOI'O MIECAJIBHOIO Ta3a. Buapl Teruionepenayu: TEIIONPOBOIHOCTD,
KOHBEKLMS, W3Iy4eHUE. YJIeNIbHAs TEIUIOEMKOCTh BemecTBa. KoJMYecTBO TEIIOTHI
IIpY TEIIoNepeaye.

[Tonsitue 00 annabaTHOM nporiecce. IlepBblit 3akoH TepMoanHaMuku. [Ipumenenue
IEPBOr0 3aKOHAa TEPMOJMHAMHUKM K H3ompoleccaM. ['paduueckas uHTeprpeTanus
paboThI raza.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh IPOIIeccoB B MMPUPOIC.

TermnmoBsie mamuHbl. [IpuHIMIBL AeHCTBUS TEIUIOBBIX MamuH. [IpeobpazoBanus
SHEPTUH B TEIJIOBBIX MamnHaxX. Koaddumuent monesHoro nelicTBrs TEMIOBON MAITUHBIL.
[Mukn KapHo m ero xonhdHUIHMEHT TOJIC3HOTO ACHCTBUA. DKOJOTHIECKUE TPOOIEMBI
TEIJIOOHEPTETUKH.

TexHHUecKre yCTpOWCTBA U MPAKTUYECKOE IPUMEHEHHE: IBUTAaTEIb BHYTPEHHETO
Cropanusi, ObITOBOW XOJIOUIbHUK, KOHTUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEH HEPrUM Tejla IpU COBEPLIEHUU pabOThI: BBUIET MPOOKU
13 OYTBUIKU MOJ IEHCTBUEM CXKATOTO BO3[yXa, HarpeBaHue 3gupa B JaTYHHOH TpyOke
yTeM TpeHus (BUICOAEMOHCTpALNSA).

N3meHeHne BHYTpeHHEW sHepruu (TemrmepaTrypbl) Tejla MpH Terulonepenaye.

OneIT 110 aqMadaTHOMY paCIIMPEHUIO BO3yXa (OMBIT C BO3IYIIHBIM OTHUBOM).

Monenu mapoBoi TypOWHBI, ABUTaTeds BHYTPEHHETO CTOpPaHUs, PEAKTHBHOTO
JBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3mepeHne ynenbHON TEIII0EMKOCTH.

Tema 3. Azpezamnbie cocmoanusn eeuiecmea. Dazoevie nepexoovl

[TapoobOpa3oBanne W KoHAeHcanus. Mcnapenue u kumeHue. AOCOMOTHAs
U OTHOCUTENIbHAs BJIAXKHOCTH BO3AyXa. HacklmeHHbli mnap. YjaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT 1aBICHUS.

10
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Tepnoe teno. Kpucramnmueckue u amopdHble Tena. AHH30TPOINUS CBOWCTB
kpuctauioB. JKuakue  kpuctawwiel.  CoBpeMeHHble — Marepuaibl. [lnaBnenue
U KpUCTaJUTM3aIius. Y iefbHas Teriora miasienus. Cyonumarusi.

YpaBHEHHE TEITOBOTO OaaHca.

TexHu4eckue ycTponucTBa U MPAKTUYECKOE TPUMEHEHUE: TUTPOMETP U IICUXPOMETP,
KQIOPUMETP, TEXHOJIOTHU TIOJYYEHHUs] COBPEMEHHBIX MAaTE€pUalioB, B TOM YHUCIIE
HAaHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BJIAYKHOCTH.

HaGnronenue HarpeBaHus ¥ IJIABICHUS KPUCTALTNICCKOTO BEIIECTBA.

JleMoHCTpalus KpUCTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomuwl

N3mMepeHne OTHOCUTENIBHOM BIIaXKHOCTH BO3/TyXa.

Paznea 4. JnekTpoguHaMuka
Tema 1. dnekmpocmamuxa

DneKkTpu3anms Tell. DIEKTpUYeCKUid 3apsia. JIBa BHAA 3IEKTPUYECKUX 3apsoB.
[IpoBOAHUKH, TUAJIEKTPUKA U TOTYIPOBOJHUKUA. 3AaKOH COXPAHEHHUS 3JIEKTPUYECKOIO
3apsaa.

B3aumoneiictBue 3apsgoB. 3akoH Kynona. TouyeuHbIl SI€KTpUUECKUN 3apsl.
DIeKkTprdecKkoe nosie. HanpskeHHOCTh 3iieKTprudeckoro nods. [IpuHuun cynepno3unuu
AIEKTPUYECKUX NOJIEH. JINHUM HAIPSIKEHHOCTH JJIEKTPUUYECKOIO MOJIS.

PabGoTta cun snektpoctatudeckoro mnois. [lorenmman. Pa3HOCTh MOTEHIIMANIOB.
[IpOBOIHUKM W JAWANEKTPUKH B JJIEKTPOCTATUYECKOM Toje. JludnekTpuueckas
IIPOHULIAEMOCTb.

DIeKTpoeMKOCTh. KOHAeHcaTop. ONEKTPOEMKOCTh IUIOCKOIO KOHIEHCATOpA.
DHeprus 3apsHLKEHHOTO KOHASHCaTOopa.

TexHuueckrue YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE:  DJIEKTPOCKOIL,
AJIEKTPOMETP,  DJIEKTPOCTaTHMYECKas  3alluTa, 3a3eMJICHHE  DJIEKTPONpUOOpOB,
KOH/JICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIMIIL AEUCTBUSA JJIEKTPOMETPA.

B3auMoelicTBrE HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEI.

[IpoBOIHMKM B JIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

JIM3IIEKTPUKU B SJIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTD JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpPA OT IUIOIIAAM TUIACTHH,
PACCTOSTHUSI MEXK1y HUMU U TUDJICKTPUUECKON MMPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHASHCATopa.

11
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Yyenuueckuii sxcnepumenm, 1abopamoptule pabomuol
N3Mepenue 3JIEKTPOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 3nekmpuueckuii mok. Toku é paznuunsix cpedax

DIEKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA. MICTOUHUKH
Toka. Cuna Toka. [IoCTOSHHBIN TOK.

Hanpsikenune. 3akon Oma 11l yyacTKa UETH.

DJIEKTpUYECKOE  CONPOTHUBIICHHE.  YAEIBHOE  CONPOTHBIICHHE  BEIIECTBA.
[TocnenoBaTenpHOE, MapauIeIbHOE, CMEIIAHHOE COEIMHEHUE IPOBOJHUKOB.

PaboTa anexTpuueckoro Toka. 3akoH Jxxoynsa—JleHa. MOIHOCTb JIEKTPUUECKOTO
TOKA.

DIEKTPOJIBUKYIAsi CUJIa U BHYTPEHHEE CONPOTHUBIICHUE MUCTOYHUKA TOKA. 3aKOH
OMa 17151 TOJTHOM (3aMKHYTOM) 3eKTpudeckoit rienu. KopoTkoe 3amMmbIKaHue.

DIIEKTPOHHAS MPOBOAUMOCTbh TBEPABIX METAJIOB. 3ABUCUMOCTH CONPOTHUBIIEHUS
METAJJIOB OT TemImepaTypbl. CBEpXIpPOBOJIUMOCTb.

DIIEKTPUYECKAN TOK B BaKyyMe. CBOMCTBA JIEKTPOHHBIX ITYYKOB.

[ToymipoBoarku. CoOCTBEeHHAS M MPUMECHAS MPOBOJIUMOCTD TTOTYITPOBOTHUKOB.
CoiictBa p—n-nepexoja. [1oaynpoBoAHUKOBBIE TPUOOPHI.

DIIEKTPUYECKUM TOK B PACTBOPAX U pacIliaBaxX JIEKTPOIUTOB. DINEKTPOIUTHUECKAS
JTACCOLMALINS. DIIEKTPOIIU3.

DNeKTpU4eCKUil TOK B razax. CaMOCTOSITENbHBIN U HECAMOCTOSATEIbHBIA PA3pPs.
Monnus. [1na3zma.

TexHuyeckue ycTporucTBa M MPAKTUYECKOE NPUMEHEHHE: aMIIEpPMETP, BOIBTMETP,
peocTar, ICTOYHHKH TOKa, 3JIEKTPOHATrPEeBaTEIbHBIE TPUOOPHI, JIEKTPOOCBETUTEIILHBIC
npuoOpbl, TEPMOMETP COMPOTUBIICHUS, BAaKyyMHBIH JIUOJ, TEPMUCTOPHI U
(bOoTOpE3UCTOPHI, MOIYITPOBOTHUKOBBIN JUO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSKEHUSL.

3aBUCHUMOCTb COIPOTUBJIEHUS LIWIMHAPUYECKUX TPOBOJHUKOB OT JJIUHBI, ILTOIIAIH
MOIIEPEYHOr0 CEYCHUS U MaTepuaa.

CmelnranHoe COeTMHEHNE MMPOBOTHUKOB.

[Ipsmoe  w3mepeHWe  ANEKTpoIBHKyHlel  cuibl.  KopoTkoe — 3amblkaHue
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTb CONPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoit pa3psn U MPOBOAMMOCTD BO3/1yXa.

OnHOCTOPOHHSISE TPOBOAUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomuwl

N3ydeHne cMEemaHHOro COeIMHEHNS PE3UCTOPOB.

N3mepeHne »HEKTpOABUKYIIEH CHUJIbI HCTOYHHMKA TOKA M €ro BHYTPEHHETO
COIIPOTUBJICHU.

Hab6mronenue snexTponmsa.

12
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MesxknpeaMeTHbie CBA3H

N3yuenue kypca ¢puzuku 6a30Boro ypoBHs B 10 kjacce oCyIIECTBISETCS C YIYETOM
COJIEPKATEIIbHBIX MEXIIPEAMETHBIX CBS3€H ¢ KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMUH,
reorpaduu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nowsimusi, CBSI3AHHBIE C M3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHUE, HAYYHBIN (pakT, TUNOTE3a, (U3MUecKas BeITUINHA, 3aKOH, TEOPHS,
HaOII0/IeHUE, SKCTIEPUMEHT, MOJICTTUPOBAHUE, MOJICIIb, H3MEPECHHE.

Mamemamuxa: pemieHNe CUCTEMbl YpaBHEHWH, JHHEWHas (yHKIuWsA, mapaboda,
runepOosna, ux rpad@uKu U CBONCTBA, TPUTOHOMETPUYECKUE (PYHKIIMU: CUHYC, KOCUHYC,
TaHT€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUUYECKOE TOXKAECTBO, BEKTOPBI U HX
MPOEKIMH HAa OCU KOOPJAWHAT, CJI0KEHUE BEKTOPOB.

buonocua: mexaHumdeckoe JBIKEHHME B JKMBOM mpupoje, auddysus, 0ocMmoc,
TEIUIOOOMEH JKMBBIX OPraHU3MOB (BUJIBI TEIUIONEpPEay, TEIJIOBOE PAaBHOBECHE),
DIIEKTPUYECKUE SBJIICHUS B )KUBOU IIPUPOJE.

Xumus: DUCKPETHOE CTPOCHHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb
BEIIIECTBA, MOJISIPHASI MAacca, TEIJIOBBIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEW U Ta3oB,
3JIEKTPUYECKHE CBOMCTBA METAJUIOB, SJICKTPOIUTAYECKAS] AUCCOLMALNS, TAJIbBAHUKA.

l'eocpaghus: BIaxxHOCTh BO3AyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE JBUKEHUN C HCIOJb30BAHUEM MEXaHU3MOB, YYET
TPEHUS B TEXHUKE, IOJAIIUIHUKY, HCIOJIb30BAHUE 3aKOHA COXPAHEHHUs HMILYJIbCa
B TEXHUKE (pakeTa, BOJOMET U APYTrHUE), ABUTATE]Ib BHYTPEHHErO CrOpaHus, MapoBas
TypOWHa, OBITOBOM XOJIOWILHUK, KOHIUIIHOHED, TEXHOJIOTUN TIOTYICHHSI COBPEMEHHBIX
MAaTEPUAIOB, B TOM YHUCJIE HAHOMATEPUATIOB, U HAHOTEXHOJIOTUH, DJIEKTPOCTATUUECKAS
3allMuTa,  3a3€MJICHHE  DJICKTPONPUOOPOB,  KCEPOKC,  CTPYMHBIM  IPHUHTED,
AIIEKTPOHArPEeBATEIbHBIE TPUOOPHI, AIEKTPOOCBETUTEIBHBIE TPUOOPHI, FaTbBAHUKA.

11 KIIACC

Paznea 4. JnekTpoguHaMuka
Tema 3. Maznummnoe none. I1eKmpoMaZHUMHAA UHOYKUUA

[TocTostHHbie MarHuThl. B3aumMopeicTBUE MOCTOSIHHBIX MarHuTOB. MarHuTtHoe
nosne. Bexkrop MarHuTHOW WHAYKUWH. [IpyHIMII Cynepno3uuyy MarHUTHBIX ITOJIEU.
Jluauu MaraHuTHOM MHAYKIMK. KapTrHa TMHUN MarHUTHON UHTYKIIUU TOJISt TOCTOSTHHBIX
MarHuTOB.

MarnuTtHoe 1oJjie MpOBOAHMKA ¢ ToKOM. KapTuHa NUHHMI WHIYKIIMM MarHUTHOTO
MOJIS JUTMHHOTO TIPSIMOTO MTPOBOJIHUKA U 3aMKHYTOT'O KOJIBIIEBOTO MPOBOAHUKA, KaTYIIKH
¢ TokoM. OnbIT Opcrena. BzaumonelicTBrue NpOBOJAHUKOB ¢ TOKOM.

Cuna Amnepa, ee MOyJIb U HAallpaBJICHHUE.

Cuna JlopeHua, ee MOIyidb W HampaBicHHE. J[BHKEHHE 3apsHKEHHOW YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHoM mose. Pabota cuibl Jlopenna.

SIBieHue AMeKTpOMarHUTHON MHAYKIHMH. [IOTOK BEKTOpa MAarHUTHOW WHIYKIIWU.
DNEKTPOABUKYIIAS CUJIa MHAYKIIMH. 3aKOH 3JI€KTPOMArHUTHOM uHIyKuuu Dapasest.
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BuxpeBoe »snekrpuyeckoe — mojie.  DIEKTPOJABIWKYIIAS ~ CHJA  MHIYKUUHU
B IPOBOJIHUKE, ABIKYILIEMCS IMOCTYIIATEIbHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

IIpasuio Jlenna.

NHIyKTUBHOCTS. SlBieHne  CaMOMHIYKIIMU. DNEKTPOABUKYILAS cuia
CaMOUHIYKIWH.

DHEPrusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DIIEKTPOMArHUTHOE TOJIE.

TexHUYeCKHe yCTPOMCTBA M MPAKTUUECKOE MPUMEHCHHE: MOCTOSIHHBIE MArHUTHI,
3JIEKTPOMATrHUTBI, JJIEKTPOJIBUTATENb, YCKOPUTEIN SJIEMEHTAPHBIX YACTHULl, MHIYKIMOHHAS
I1€Yb.

Jlemoncmpayuu

OmnebiT Opcrena.

OTKIIOHEHUE BIEKTPOHHOIO ITy4YKa MAarHUTHBIM MOJIEM.

JIvHUM MHAYKIMA MAarHUTHOTO TOJIA.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JevictBue cuiibl JIopeHIIa HA HOHBI AJIEKTPOJIUTA.

SIBneHne 37IeKTPOMAarHUTHOM MHIAYKIIAH.

IIpasuio Jlenna.

3aBUCUMOCTDh  DJIEKTPOABWKYIIEH CHUJIbI HWHAYKIMM OT CKOPOCTH HW3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHre cCaMOMHIYKIUH.

Yyenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3ydyeHne MarHuTHOrO MOJIs KaTyIIKU C TOKOM.

HccnenoBanue nencTBUs MOCTOSIHHOIO MAarHUTA HA PAMKY C TOKOM.

HccnenoBanue siBIeHUs JIEKTPOMArHUTHOW UHAYKIIHH.

Paznen 5. KojieOanusi ¥ BOJITHBI
Tema 1. Mexanuueckue u 31eKmpomMazHuUmHbsle Ko1ebanus

Konebarenbnas cuctema. CBOOOHBIC MEXaHHUECKHE KoeOanus. ["'apMoHnIecKre
koneOanus. [lepuox, gacrora, ammnutyna u Qasza koiebanuid. [IpyXKUHHBIA MasTHHK.
MaremaTuyeckuii MasTHUK. YpaBHEHHE rapMOHHYECKHX KojieOanuid. [lpeBpamieHue
SHEPIUH MPH TAPMOHUYECKUX KOJICOAHUSX.

KonebarenbHplii KOHTYp. CBOOOHBIC AJICKTPOMAarHUTHBIC KOJICOaHUs B UI€aTbHOM
KoJie0aTeIbHOM KOHTYpe. AHAJIOTHS MEXIY MEXaHHMYECKUMH M DJICKTPOMarHUTHBIMU
koneOanusimu. Dopmyna Tomcona. 3aKOH COXpaHEHUS DHEPIMH B HACATIHHOM
K0J1e0aTeTbHOM KOHTYpE.

IIpencrabienre o 3aTyxXarolmux KojeOaHusX. BBIHYKICHHBIE MEXaHUYCCKHE
Kojebanus. Pezonanc. BeiHYX/IeHHBIC 3JIEKTPOMAarHUTHBIE KOJICOAHMS.

IlepemennspIil TOK. CHHYCOMAAIBHBIN ITIEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOTO
TOKA. AMIUTUTYTHOE U JICUCTBYIOIIEE 3HAUCHUE CUJTbI TOKA U HAIIPSKEHMUS.

14
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Tpanchopmarop. IlpousBoacTBo, mepenadya U TOTpeOJEHHUE AICKTPUUYSCKOM
SHEPruU. OKOJIOTUYECKHE PUCKH MPU MPOM3BOACTBE IJIEKTposHepruu. KymnbTypa
HCIOJIb30BAHUS JICKTPOIHEPTUU B TTOBCETHEBHOM KU3HMU.

TexHUYeCKHe YCTPOMCTBA U MPAKTUUECKOE NMPUMEHEHUE: ICKTPUUECCKUM 3BOHOK,
reHepaTop MePeMEHHOTO TOKA, TUHUM dJIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue rapaMeTpoB KoJieOaTeIbHOM CHCTEMBI (Mpy>KUHHBIHI
W MaTEMAaTHYCCKUN MAsSTHHK).

Hab6nronenue 3aTyXarommx KojaeOaHmil.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOaHUM.

Habmronenue pe3onanca.

CB0OOIHBIE STIEKTPOMArHUTHBIE KOJTEOaHMSI.

OcuumiorpaMmbl — (3aBUCHMOCTH  CHJIBI  TOKa U HalpsDKEHUS OT BPEMEHH)
JUTSI DJIEKTPOMArHUTHBIX KOJICOAHUH.

Pesonanc mpu  mociaeAOBAaTEIbHOM  COCIMHEHUM  PE3UCTOpa,  KaTyIIKU
WHJIYKTHBHOCTU U KOHJIEHCATOPA.

Mopenb TUHUY JIEKTPOINEepeIaun.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuwl

HccnenoBanue 3aBUCUMOCTH TIEpHOIa MaJIbIX KoJieOaHUM Irpy3a Ha HUTH OT JJIMHBI
HUTHU ¥ MacChI rpy3a.

HccnenoBanre nepeMEHHOTO TOKa B LIEMU M3 MOCJIECA0BATEIbHO COCIMHEHHBIX
KOHJIEHCATOpa, KaTYIIK! U pEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMACHUMHbBLE 60IHbL

Mexanuueckue BOJIHBL, yCJIOBHUS — pacnpocTpaHeHusi. Ilepuoa. CkopocTb
pacrpocTpaHeHus U JiyTiHa BoJIHbL. [lonepeunsie u mpoaoapHbIe BOJHBL. MHTEpdepeHms
1 1udpaKIusg MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBL. Y CIIOBUSI M3ITYyYEHUS SJICKTPOMArHUTHBIX BOJIH.
Bzaumuass opuenrtamusa BektopoB E, B, v B sjekTtpomarHutHoil BoiHe. CBOWMCTBa
AIICKTPOMArHUTHBIX BOJH: OTpa)K€HWE, IMpeoMJICHUE, IMOoJspu3anus, audpaxius,
uarepdepeniusa. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[Ilkana 53JEKTPOMArHUTHBIX BOJH. [IpUMEHEHHE HIEKTPOMATHUTHBIX BOJIH
B TEXHHUKE U OBITY.

[TpuHLMIIBI paIMOCBS3H U TelIeBUACHUS. Paguomokanusi.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuueckne YCTPOMCTBA W MPAKTUYECKOEC MPUMEHEHHUE: MY3bIKAJIbHBIC
MHCTPYMEHTBI, YJIbTPAa3BYKOBas JIHArHOCTHKA B TEXHUKE W MEAULMHE, pajaap,
pagvuoNpUEeMHHUK, TEICBU30p, aHTeHHa, TeseGoH, CBU-meus.

Jlemoncmpayuu

OO6pa3oBaHue 1 paclpoCTpPaHEHUE TTOTIEPEUHBIX U MPOAOJIbHBIX BOJIH.

Komneo6:mromeecs Te1o kak HCTOYHUK 3BYKa.

Habmronenue oTpaxxeHus U IPEIOMIICHUS MEXaHUYECKUX BOJIH.
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Habmronenune natepdepeHnu U Audpakiiud MeXaHHueCKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGnrogenue CBsA3M TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIUTYIOH M 9aCTOTOM
KOJICOAHMI.

HccnenoBanne CBOMCTB 3JICKTPOMATHUTHBIX BOJIH: OTPaK€HHUE, IPEIOMIICHHUE,
noJisipu3anys, tudpakius, naHTepepeHIIns.

Tema 3. Onmuxa

I'eomeTpuueckas onruka. [ IpsMonuHerHOe pacipOCTpaHEHUE CBETA B OAHOPOIHOMN
cpene. JIyu cBera. ToueuHbI HICTOYHUK CBETA.

OTpakeHHe CBeTa. 3aKOHBI OTpakeHUs cBera. [locTpoeHne wu300pakKeHUI
B IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBeTa. 3aKOHBI TPEJIOMJICHHSI CBeTa. AOCOIOTHBIM TOKa3aTelb
npesnomieHus. [lonHoe BHyTpeHHee oTpaxeHue. IIpeaesbHBI  yroj IOJIHOTO
BHYTPEHHETO OTPaKEHHUSI.

Hucnepcus ceeta. CiioxxHbIl cocTaB Oenoro cBera. LBer.

Cobuparouie u pacceuBarolue JuH3bl. ToHKass nauH3a. POKYCHOE pacCTOSHUE
U ONTUYecKas cuwia TOHKOW JuH3bL. [locTpoeHue wu300pakeHUl B COOMPAIOIIKX
M pacceMBarolMX JIMH3aXx. QPopMysa TOHKOM JHMH3BL. YBEIUMYEHHUE, JAaBAEMOE
JIMH30M.

[Ipenepl IPUMEHUMOCTH FEOMETPUYECKON ONTHKH.

BonnoBas onrtuka. Mntepdepennus cera. KorepeHTHble MCTOYHUKHU. Y CIOBHS
HAOMIOIEHUST MaKCUMYMOB M MHUHUMYMOB B HHTEpP(EPEHIIMOHHOW KapTHHE OT ABYX
cUH(a3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpaknus cera. JAudpakiuoHHas peleTka. Y cloBUEe HAOMIOACHUS IJIaBHBIX
MaKCHMYMOB IIpH M1aJICHUU MOHOXPOMATUYECKOTO CBETA HA AU(PPAKIIMOHHYIO PELIETKY.

[Tonmapu3zanus ceera.

TexHuueckne ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHUE: OUKH, JyIa, (OTOoAaIapar,
MIPOEKIIMOHHBIN armapar, MEKPOCKOII, TEJIECKOII, BOJOKOHHAS ONTHKA, TU(GPAKIIHOHHAS
penieTKa, moJIsIpOoUI.

Jlemoncmpayuu

[IpsMOnMHENHOE  PacHIpOCTPaHEHWE, OTPAXKEHUE U IPEIOMIICHHE  CBETA.
OnTrueckue mpuoOpHI.

[TonHOE BHYyTpEHHEE OTpakeHue. Moiens CBETOBOA.

HccnenoBanne cBOWCTB N300paKeHHI B JTMH3aX.

Mopenu MUKpPOCKOITa, TEJIECKOIA.

Ha6nronenue natepdepeHInm cBeTa.

Ha6nronenue nudpaxiuu ceera.

Hab6nronenue nucnepcuu cBeTa.

[lomy4yeHue CreKTpa ¢ MOMOILBIO PU3MBI.

[TonmyyeHue crekTpa ¢ MOMONIbIO TUPPAKTUOHHON PEIIETKH.

Habutoienue nonsipu3anuu cBeTa.
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Yuenuueckuu sxcnepumenm, 1abopamopHule pabomoi
N3mepenne nmoka3atens NpeoOMIICHHS CTEKIIA.
HccnenoBanue CBOMCTB N300pakeHUH B JIMH3AX.
Hab6nronenue nucnepcuu cBeTa.

Pa3znesn 6. OcHOBBI crieiUAJIbHO TEOPUH OTHOCUTEILHOCTH

I'paHuiel IPUMEHUMOCTH KJIACCUYECKOW MexaHUKH. llocTymarel crienuanbHOU
TEOPUU OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTb MOJYJISA CKOPOCTHM CBE€Ta B BaKyyMe,
IPUHIUI OTHOCUTENBHOCTA DWHIITEHHA.

OTHOCHUTENIBHOCTD OJHOBPEMEHHOCTH. 3aMEJUICHUE BPEMEHH M COKpAILECHHE
JUTVHBIL.

DHeprus ¥ UMITYJIbC PEIATUBUCTCKON YaCTULIBIL.

CBs13p MACCBI C JHEPTUEN U UMITYJIBCOM PEJSITUBUCTCKON YaCTUIIBL. DHEPTHUS MOKOSL.

Paznen 7. KBanroBasi pusuka
Tema 1. Inemenmol KEAHMOBOU ONMUKU

®otonbl. @opmyna Ilnanka cBs3u sHeprum (HOTOHA C €ro YaCTOTOM. DHEprus
¥ UMITYJIbC (POTOHA.

OtkpeiTiie u ucciuenoBanue (oroaddexra. Omnbitel A.I'. CroneroBa. 3aKoHBI
dororddexra. YpaBHenue OiinmTeitHa I Qorodddekra. «KpachHas rpanunan
dotorddekra.

JaBnenue ceeta. OnbiTel [1.H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

Texnuueckue ycTpoiicTBA M MPAKTHYECKOE MPUMEHEHHE: (OTOIJIEMEHT,
dboTomaTYNK, CoTHEUHAst OaTapes, CBETOAHO/I.

Jlemoncmpayuu

®oT03(PPeKT Ha yCTaHOBKE C IIMHKOBOMN ITACTHHOM.

UccnenoBanue 3akoHOB BHelHEro Gporoaddekra.

CBeToano.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbeiTel  Pesepdopnma 1Mo paccestHUIO  O-9acTHII.
[Tmanerapnas monens atoma. [loctynatst bopa. U3nyuenune u nornomenue poToOHOB pu
IIEpEX0/I€ aTOMa € OJTHOI'O YPOBHSI SHEPIUH HA Apyroul. Buasl ciekTpoB. CIIEKTp ypOBHEN
SHEPruy aTomMa BOJAOPOJIa.

BonnoBeie cBoiictBa wactuil. Bomubl 1€ bpoinsa. KopnyckynspHo-BOJTHOBOM
Iy aJIU3M.

CIOHTaHHOE U BBIHYKJIEHHOE U3JTy4YEHUE.

TexHuyeckne ycTpoucTBa M IMPAKTUYECKOE NMPUMEHEHUE: CIIEKTPAJIbHbBIA aHAJIN3
(CTIEKTpOCKOII), J1a3ep, KBAHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu

Monens onbita Pezepdopra.

OnpeneneHne JIMHBI BOJIHBI JIa3€pa.
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HaOmroteHne TMHEeRYaThIX CIIEKTPOB U3TydSHUSI.
Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopvle pabomul
HaGnronenue mmHERYaToro CeKTpa.

Tema 3. Amomnoe aopo

OKCHEPUMEHTBI, JIOKAa3bIBAIOIIME CIOXKHOCTh CTpoeHus sapa. OTkpeiTHe
paanoaktuBHOCTH. OnbIThl Pe3depdopra mo omnpeneneHuro cocraBa pajrOaKTUBHOTO
uznyuyeHus. CBoiicTBa anbda-, OeTa-, raMma-u3inydeHus. BriusHue paanoakTUBHOCTH
Ha KUBbIC OPTAHU3MBI.

OtkpeiTHe TpoTOHa W HeWTpoHa. Hykmonnas Mopenb siapa ['eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sijpa. M30Torsbl.

Anbba-pacniag. DIEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacmnaj. ['amma-uzinyyeHue.
3aKOH paIMOaKTUBHOIO pacnaja.

DOHeprus CBA3M HYKJIOHOB B siipe. Saepubie cuibl. JledexT maccol sapa.

Snepnpie peakunu. /leneHue u cuHTE3 AIEP.

Snepubiit peaktop. TepmosinepHblii cuHTe3. [Ipo0aemMbl U MePCIEKTUBHI SIEPHOM
DHEPreTUKU. DKOJIOTHYECKUE aCIIEKTHI SIACPHOM YHEPTETUKH.

DneMeHTapHble YaCTULBI. OTKPBITHE IO3UTPOHA.

MeTtoabl HAOIIOIEHUS U PETUCTPALIUU JIEMEHTAPHBIX YaCTHUIL.

@dyH1aMeHTaNbHbIE B3auMOJIeHcTBUS. EMUHCTBO (u3nueckoil KapTUHBI MUpA.

TexHuueckue yCTpOHMCTBA M IMPAKTUYECKOE IPUMEHEHME: JO3UMETp, Kamepa
BuuibcoHa, siiepHblil peakTop, aToMHasi 0omoa.
Jlemoncmpayuu

CueTunK HOHM3UPYIOLIUX YaCTHILI.
Yyenuueckuii sxcnepumenm, 1abopamoptule pabomuol

HccnenoBanue TpeKoB yacTull (110 TOTOBBIM (poTorpadusim).

Pa3nen 8. DiiemeHTHI aCTPOHOMUH U ACTPOPU3NKH

Otanel pa3sBUTHS acTpoHOMUU. [IpHKIagHOE M MHPOBO33PEHYECKOE 3HAYCHHE
aCTPOHOMMUH.

Bup 3Be3qnoro nHeba. Co3Besnusi, (pKre 3BE3/1bl, TUTAHETHI, UX BUIUMOE JBUKCHHE.

CoaHeuHas cucTeMma.

Counnne. ConHeyHast akTUBHOCTh. MicTounuk sHeprun CoJiHila 1 3Be3/. 3BE3/Ibl, UX
OCHOBHBIE XapaKTEPUCTHUKHU. J(narpamma «CreKTpaIbHbIN KJIACC — CBETUMOCTBY. 3BE3/IbI
IJIaBHOM I1OCJIEJ0BATEIbHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTD» JJIsI 3BE€3]] IJIaBHOM
MOCJeI0BaTeIbHOCTH. BHyTpeHHee cTpoeHue 3Be3l. CoBpeMEHHbIC IPECTaBICHUS
0 IPOUCXOXKACHUM U IBOTOIMK COJTHIIA U 3BE€3/1. DTallbl )KU3HU 3BE3/I.

Muieunsiii IyTh — Hama ["anaktuka. [Tonoxxenue u aemxenue CoiHia B ['aakTuke.
Tunel ranakTuk. PaguoranakTuky u kBa3zapbl. YepHbIe IbIPHI B siApax rajlakTHK.

Bcenennas. Pacmmpenne Bcenennoit. 3akoH Xa00Oma. Pasz0Oeranme rajlakTHK.
Teopus bosbiioro B3peiBa. PEIMKTOBOE U3TyUYEHHUE.
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MacmrabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepemennsie mpo6ieMbl aCTPOHOMUH.
Yuenuueckue nabnooenus

HaGmronenuss HEBOOPYKEHHBIM TJA30M C HCIOJB30BAHUEM KOMIIBIOTEPHBIX
IPUIIOKEHUH JUIs OIIpeIeTICHHsI TIOJI0KEHUSI HEOECHBIX O0OBEKTOB HA KOHKPETHYIO J1aTy:
OCHOBHBIE c03Be31s1 CEBEpHOro MOyLIapysi U SIPKUE 3BE3/bI.

Ha6monenus B reneckon JlyHsl, mnanet, Mueunoro [Tytu.

O0o01maroniee MOBTOPEeHUE

Ponp (¢u3MKu U acTpOHOMHHM B 3KOHOMUYECKOW, TEXHOJIOTUYECKOM, COLMaIbHON
U 3TUYEeCKOi cepax ACSITENTbHOCTH YENOBEKa, pOJib U MECTO (PU3UKHU U aCTPOHOMHUU
B COBPEMEHHOM HAy4yHOM KapTHHE MHpA, POjb (PU3MUECKON TEOpUU B POPMUPOBAHUU
NpPEJCTaBICHUA O (U3NYECKOM KapTUHE MHUpPA, MECTO (PU3NUYECKOW KapTHHBI MHUpa
B 00IIIeM psiZly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUH O IPUPOJIE.

MexnpeaMeTHble CBA3M

N3yuenue kypca ¢pusuku 06a3o0Boro ypoBHs B 11 kitacce oCyIecTBIsSETCA C YYETOM
CoZIepKaTEIbHBIX MEKITPEAMETHBIX CBSI3EH C KypcaMH MaTeMaTHUKH, OMOJIOTHH, XHUMHH,
reorpaduu U TEXHOJIOTHUH.

Meowcnpeomemuvie nowsmusi, CBSI3aHHBIE C HM3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHUE, HAYIHBIA (paKT, THIOTE3a, (PU3MUecKas BEIMYMHA, 3aKOH, TCOPHS,
HaO0JI0ICHHE, SKCTICPUMEHT, MOICIIUPOBAHUE, MOJIETh, H3MEPEHUE.

Mamemamuxa: pelieHUE CUCTEMbl YpaBHEHHUM, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPbl M HX IPOEKUMH HA OCU KOOpPJIHUHAT, CJIOKEHHUE BEKTOPOB, ITPOU3BOIHBIC
AJIEMEHTAPHBIX (PYHKIUH, TPU3HAKU MOJI00US TPEYTOJILHUKOB, ONPENeNICHUE TII0IA U
IUTOCKUX QUTyp U o0beMa Ted.

buonocus: snexrpudeckue sIBJICHUS B KUBOUM MPUPOJIE, KOJIeOaTeIbHbIE TBUKCHUS
B JKMBOW MPUPOJEC, ONTUYECKHE SIBICHUA B KUBOW MNPUPOJAE, NCHUCTBUE paavalluu
Ha KUBbIC OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAIUIMYECKasi CTPYKTypa TBEPABIX TEN,
MeXaHU3Mbl 00pa30BaHUSI KPUCTAITMYECKON PEIIeTKU, CIEKTPAIbHBIN aHAIU3.

l'eocpaghus: MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KW MAarHUTHBIX PYA, (OTOCHEMKa
36MHOU MOBEPXHOCTH, NPEACKAZAHUE 3EMIICTPACEHUN.

Texnonoeusa: JAHUM  DIIEKTPONEpPENAad, TEHEpPATOp IMEPEMEHHOIO  TOKAa,
ANEKTPOABUTATENh, MHIYKIIMOHHAS [1€4b, PaJap, PaJIUOIPUEMHHUK, TEIEBU30D, AaHTCHHA,
tenedon, CBY-meub, MPOSKIMOHHBIN ammapar, BOJOKOHHAS ONTHKA, COJHEYHAs
Oarapest.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenue  yueOHOro  mpeamera  «®Pu3Wka»  Ha  ypOBHE  CPEIHETO
obmero oOpa3oBaHus (0a30BbIi ypOBEHB) JOJDKHO OOCCHEYUTh JOCTHKEHUE
CICAYIOMIUX JIMYHOCTHBIX, MECTANpPEIMETHBIX M IPEAMETHBIX 00pa30BaTCIBHBIX
pE3yJIBTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJbTaThl OCBOEHHUS y4yeOHOro mpeamera «Duzuka» TOIHKHBI
OTpaXXaThb  TOTOBHOCTh W  CIIOCOOHOCTh  OOYy4YarOIIUXCSi  PYKOBOJICTBOBATHCA
chOpMUpPOBAHHOW BHYTPEHHEW TMO3MUIIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHUEHTAIU/, TO3UTUBHBIX BHYTPEHHUX YOEKICHUI, COOTBETCTBYIOIIUX TPAIULIMOHHBIM
[IEHHOCTSIM POCCHUHCKOro 00IlecTBa, pacHIMPEeHHUe KU3HEHHOTO OIbITa W OIbITa
JNEATEIBHOCTH B IIPOLIECCE peaAM3allMi OCHOBHBIX HAIIPABJICHUNW BOCIHUTATEIBHOU
JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHUS:

chOpPMHUPOBAHHOCTh TPAXKTAHCKOW TIO3WIMHM OOYYaOIIETocs KakK aKTHBHOTO
1 OTBETCTBEHHOT'O YJI€HA POCCUICKOr0 OOIIECTBa;

MIPUHSTHE TPAIUITMOHHBIX OOIICUEITIOBEUSCKUX TYMAHUCTUICCKUX M IEMOKPATHIECKUX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIBHOCTh B MHTEpPECax TI'pakAaHCKOIro
00IecTBa, yuacTBOBaTh B CAMOYITPABICHUH B 00pa30BaTEILHON OpraHU3aIliu;

YMEHHUE B3aUMO/ICHCTBOBATH C COIUAJIbHBIMUA UHCTUTYTaMHU B COOTBETCTBUU C UX
GYHKIUSMU 1 HA3HAYCHUEM;

TOTOBHOCTh K T'YMaHUTapHOU U BOJIOHTEPCKOM JACSATEIBHOCTH;

2) IaTPUOTHYECKOr0 BOCIIMTAHUS:
c(hOpMHUPOBAHHOCTHh POCCUMCKON TPAXKIAHCKON HICHTUYHOCTH, MaTPHOTU3MA;
LICHHOCTHOE  OTHOIIEHWE K TOCYJApCTBEHHBIM CHUMBOJAM, JIOCTHIKEHUSIM
POCCHUICKHX YUCHBIX B 001acTU (PU3UKH U TEXHUKE;

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIUTAHUA:

C(bOpMI/IpOBaHHOCTB HPABCTBCHHOI'O CO3HAHMS, STHICCKOI'O ITIOBCACHU S,

CIIOCOOHOCThH OICHUBATL CHUTyallUl0O W IIPHUHUMATb OCO3HAHHBIC PCIICHUA,
OPUCHTUPYSACH Ha MOPAJIbHO-HPABCTBCHHBLIC HOPMBI WM NOCHHOCTH, B TOM YHCIIC
B ICATCIIBHOCTHU YUYCHOTO,

OCO3HAHHC JIMYHOI'O BKJIaZad B IIOCTPOCHUC YCTOP'I‘{HBOFO 6YIIYHICFO;
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4) 3¢TeTHYECKOT0 BOCIIMTAHUS
ACTETUYECKOEC OTHOIIEHWE K MHUPY, BKIIOYas ACTETHUKY HAYYHOTO TBOPYECTBA,
IpUCYLIEro (PU3NYECKON HAyKE;

S) Tpy10BOI0 BOCIMTAHMS:

MHTEPEC K pasNu4HbIM cepaM mpodeCCHOHATBHON NEATEIHLHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DU3MKOM M TEXHUKOH, yMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOp OymyIIeit
npodeccuu 1 peain30BbIBaTh COOCTBEHHbBIE )KU3HEHHBIC TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO M CAMOOOPa30BaHUIO B 00JacT! (GU3HNKU
Ha IPOTSHKEHUN BCEU KU3HY,

6) 3K0J10rHYEeCKOr0 BOCIIUTAHUS

c(OpPMHUPOBAHHOCTH 3KOJOTUYECKOU KyJIbTYPbl, 0CO3HAHUE II100ATBHOI0 XapakTepa
HKOJIOTUYECKUX MPOOIIEM;

IJJAHUPOBAHKME U OCYILECTBIICHHE JCHCTBUI B OKPYXKAIOLIEH Cpele Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

Pacmmpenue oneita AESITENBHOCTH 3KOJIOTMYECKOW HAIIPaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAaHUHU TI0 (PU3HKeE;

7) UEHHOCTH HAYYHOI'0 MIO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3UYECKON HAYKH;

OCO3HAaHME IIEHHOCTH HAYYHOM JEATEIbHOCTH, TOTOBHOCTHh B IPOIIECCE M3YyUCHUS
(GU3UKH  OCYIIECTBIATh  MPOSKTHYHD W HCCIEAOBATEIbCKYH)  JCATEIBbHOCTH
WHIUBUTYyaJIbHO U B TPYTIIIE.

B mpomecce nocTHMKEHUS JUMYHOCTHBIX PE3YyJbTaTOB OCBOEHHUS ITPOTrpaMMBbI
nmo ¢u3uMKe 1 YPOBHSA cpeaHero oOmiero oOpa3oBaHus y  OOyYarommxcs
COBEPIIECHCTBYETCS AMOITMOHAIIBHBIN UHTEJUICKT, TIPEITOJIAT AFOTITHIA
c(hopMUPOBAHHOCTB:

CaMOCO3HaHUs, BKJIIOYAIOIIETO CIIOCOOHOCTh ITOHUMATh CBOE AMOIMOHAILHOE
COCTOSIHHE, BUJICTh HAMPABIICHUS Pa3BUTHS COOCTBEHHOU AYMOITMOHAILHON C(ephl, ObITH
YBEpPEHHBIM B ce0e;

CaMOpPETYJIUPOBAaHMS, BKIIOYAIOMIETO CAMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEJICHUE, CIIOCOOHOCTH aJIalITUPOBATHCS K AIMOIIMOHATBHBIM
U3MEHEHUSM U TIPOSIBIISATh THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMM, BKJIOUYAIOIIEH CTpEeMJIEHHE K JIOCTIDKCHHIO IIeNU
U yCrexy, ONTHMH3M, WHHUIIMATHBHOCTHb, YMEHHE JEHCTBOBATh, HMCXOAS W3 CBOUX
BO3MOXKHOCTEM;

OMITATHH, BKJIIOYAIOIICH CIOCOOHOCTh ITOHMMATh SMOLMOHAIBHOE COCTOSHUC
JPYTUX, YUYUTHIBATh €ro MPU OCYIICCTBIECHUM OOIIEHHUS, CIIOCOOHOCTh K COUYBCTBHUIO
U COTICPEIKUBAHMUIO;

COITMAJIbHBIX HABBIKOB, BKJIIOUYAIOIIUX CIOCOOHOCTh BBICTpAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITHE MHTEPEC U pa3pernaTh KOHPIUKTHI.
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METANIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHbIe YHHBEpPCAJIbLHbIE Y4eOHbIe JeHCTBUA
basoBble joruyeckue 1eiicTBus:

CaMOCTOSITENIEHO (hOPMYITUPOBATh U aKTyaIM3UpPOBaTh MpoOIeMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

ONMpEAeNATh UENU JEITEIbHOCTH, 3a/laBaTh MapaMeTpbl W KPUTEPUU HX
JOCTUKEHUS;

BBISIBJIAITh 3aKOHOMEPHOCTH W MPOTHUBOPEUHUS B PACCMATPUBAEMBIX (DU3UUYECKUX
SIBJICHUSAX;

pa3pabaTbiBaTh IUIaH pELIEHHs MNpoOJEeMbl C YYETOM aHajlu3a HUMEHOIIUXCS
MaTepUAIbHBIX 1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JACATEIBHOCTb, OLEHUBATH COOTBETCTBHUE PE3YJIbTATOB
LEJI5IM, OLICHUBATh PUCKH MOCIEACTBUM AEATEIBHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH PabOTy B YCJIOBHSX PEaIbHOr0, BUPTYAIbHOIO
Y KOMOMHUPOBAHHOT'O B3aUMOJECHCTBUS;

pa3BUBATh KPEATUBHOE MBITIICHUE TP PEIICHNUH KU3HEHHBIX TPOOIIEM.

Ba3oBble ucciieoBaTeIbCKUeE ICHCTBUA:

BIQJICTh HAYYHOH TEPMHHOJOTHCH, KIFOYEBBIMUA TIOHATHUSAMH W METOJaMH
bu3HYecKol HayKu;

BJIQJICTh HaBBIKAMHM yYeOHO-MCCIICIOBATCIIbCKOM M TPOSKTHON JeATCIBHOCTH
B 00ylacTH (DM3HMKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIIBHOMY TIOHCKY
METOJIOB PEIICHUS 3a/1a4 (PU3MUICCKOTO COACPKAHMS, IPUMCHCHHIO Pa3IMIHBIX METOJIOB
TIO3HAHHS;

BJIQJICTh BHJAMH JICATCIBHOCTH II0 IOJYYCHHIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAINN, TIPEOOPA30BAHUIO U TIPUMEHEHUIO B PA3IMYHBIX YICOHBIX CHUTYaIUsX,
B TOM YHCIIC TIPHU CO3JaHUH YICOHBIX TIPOSKTOB B 00JIaCTH (DU3HKH;

BBISBJISTH IPUIUHHO-CIICJICTBEHHBIC CBSI3U U aKTyaJIM3MPOBATh 3aJa9y, BbIIBUTATh
TUIIOTE3Y €€ PEIICHUS, HaXOIUTh apTrYMEHTHI JIJIs J0Ka3aTeIbCTBA CBOMX YTBEPIKICHUH,
3aJ1aBaTh MapaMeTPhl U KPUTCPUH PEIICHHUS,

aHAJIM3UPOBATh TOJIYYCHHBIC B XOJIe PEIICHHUS 3aJa4dl Pe3yjIbTaTbl, KPUTHUCCKU
OIICHUBAThH UX JIOCTOBEPHOCTH, IPOTHO3WPOBATh N3MECHECHNE B HOBBIX YCIIOBHUSX;

CTaBUTh ¥  (OPMYyIHMPOBATh COOCTBCHHBIC 3a7aud B  0Opa3oBaTEIbHOU
JESATCIIbHOCTH, B TOM YHUCIIC TIPH U3YYCHHH (DU3HKHY;

JaBaTh OIICHKY HOBBIM CHTYAIIHsIM, OLICHUBATh IPHOOPETECHHBIN OIIBIT;

YyMETh  IEPEHOCUTh 3HaHUA 10 (HU3WKE B  TNPAKTHYSCKYI0  00JacTh
KHU3HEICATCIIEHOCTH;

yMETh UHTCTPUPOBATH 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00JIACTEIH;

BBIJIBUTATh HOBBIC HJICH, TIpeJIaraTh OPUTHHAIBHBIC TIOAXO/IbI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33a49H, TOIYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.
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Pabora ¢ undopmanueii:

BJIaJICTh HaBBIKAMHM IMOJy4YeHHUS HHPopMamuu (GU3HIECKOr0  COJep KaHUs
U3 HCTOYHUKOB PAa3HbIX THUIIOB, CAaMOCTOSITEJILHO OCYIIECTBIATh TMOWCK, aHau3,
CHUCTEMATH3AIMI0 W WHTEPIpPETaluio WHGOPMAIUU pa3INYHBIX BHUIOB H  (popMm
MIPE/ICTABIICHMUS;

OIICHUBATh JOCTOBEPHOCTH MH(POPMALIHH;

HCIIOJB30BaTh CPeACTBA MHMOOPMAIIMOHHBIX M KOMMYHHUKAITMOHHBIX TEXHOJIOTHI
B PCIICHUM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX W OpPraHU3allMOHHBIX 3ajad
c coOmogeHneM TpeOOBaHWA JSPrOHOMHUKH, TEXHHKHA OC€30MacHOCTH, THTHCHBI,
pecypcocOepekeHHs, IPaBOBBIX W OATHYECKUX HOPM, HOPM HH(POPMAIMOHHOMN
0e30MacHOCTH;

CO3/1aBaTh TEKCTHl ()U3UYECKOTO COJICPKAHUS B Pa3IMYHBIX (opMaTax C y4yeToM
Ha3HauYCHUS WHPOPMAIMA W IEJEBOM ayJIWTOPHH, BBIOWpas ONTHUMAIBHYIO (GopMy
MIPEJICTABICHUS U BU3YyaJIM3alINH.

KomMMmyHUKaTHBHBIC YHUBEpPCAJbHbIE YUeOHbIE JeiCTBHS

OO0menue:
OCYILIECTBIIATH OOIICHUE HA YpOoKaX (PU3MKU U BO BHE-YPOUHOM JICSITEIHHOCTH;
pacmo3HaBaTh MPEANOCHUTKA KOH(PINKTHBIX CUTYallMi U CMATYaTh KOH()IUKTHI;
Pa3BEPHYTO M JJOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCITOIB30BAHUEM S3BIKOBBIX

CPEICTB.

CoBMecTHasI 1eITEJILHOCTD:

MMOHUMATh U UCIIOJIb30BATh MIPEUMYIIIECTBA KOMaHAHOW U UHIUBUAYATIbHON pabOThI;

BBIOMPATh TEMATUKY U METO/Ibl COBMECTHBIX JCHCTBUM C YU4ETOM OOIIIUX HHTEPECOB,
Y BO3MOXXHOCTEM Ka)KJI0T0 YJICHA KOJUICKTUBA,

IIPUHUMATH LEJIM COBMECTHOU AECSATEIIBHOCTH, OPraHU30BbIBAaTh U KOOPJAUHUPOBATH
JICUCTBHS 110 €€ TIOCTHKEHUIO: COCTABJIATH IIJIaH ACHCTBUMI, pACIIPEIECIIATH POJIU C YUYETOM
MHEHUU yYaCTHUKOB, OOCYKJIaTh PE3YJIbTaThl COBMECTHOM pabOThI;

OIICHMBAaTh Ka4eCTBO CBOETO BKJAJa M KaXKJIOrO0 yYaCTHHUKA KOMAaH/Abl B OONIMI
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

[peajaraTb HOBBIE IIPOEKTBI, OLEHUBATh MJIECU C I[O3MLUUM HOBU3HBHI,
OPUTHMHAIIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIATh NMO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3JINYHBIX CUTYALUAX,
MIPOSIBIISITH TBOPYECTBO M BOOOPAKECHHE, OBITH HHUITHATHBHBIM.

PerynsitTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIC HeMCTBUA
Camoopranuzanus:

CaMOCTOSITENIFHO OCYIIECTBIISTH MO3HABATEIBHYIO ACSITEIFHOCTD B 00JIaCTH (DU3UKHU
U aCTPOHOMUHU, BBISIBJISTH IPOOJIEMBI, CTABUTh U (DOPMYIUPOBATH COOCTBEHHbBIC 3a/auu;
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CaMOCTOAITEIIBHO COCTABJIATH ILIAH PEUICHUS PAaCYETHBIX M Ka4eCTBEHHBIX 3aJ1ad,
IUIaH BBIMOJHEHMSI MPaKTUYECKOW pPadOThl C y4EeTOM MMEIOIIUXCS PEeCypcoB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEAIOUYTEHUI;

JABATh OLIEHKY HOBBIM CUTYAaIUsIM;

paciupsATh paMK{ Y4EOHOI 0 MPeMETa Ha OCHOBE JIMYHBIX MTPEINOYTEHUN;

JieJ1aTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
3a pelIcHue;

OLICHHMBATh MPUOOPETEHHBIH OTIBIT;

CHoco0CTBOBaTh (DOPMHUPOBAHUIO U MPOSBICHUIO APYAMLMUA B 00sacTU (PU3HKH,
MOCTOSIHHO TOBBIIIATh CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb:

JABaTh OLIEHKY HOBBIM CHUTyalHsM, BHOCHTb KOPPEKTHBBI B JIESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIIAM;

BJIa/IETh HABBIKAMM IO3HABATEJIbHON pPEeQIEKCMM KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUM U MBICIIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHMI;

MCIIONIb30BaTh MpPHEMBbI pediekcuu JUisi OLEHKA CUTYyallud, BbIOOpa BEPHOTO
peleHus;

OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATH PEIICHUSA 110 UX CHUKECHUIO;

IIPUHUMATh MOTUBBI M aPTYMEHTBI IPYTUX [IPY aHAIN3E PE3YJIbTaTOB AESTEIILHOCTH.

IIpunsiTue ceds u Apyrux:
MPUHUMATH ceOsl, TOHUMAasi CBOM HEJIOCTATKU U IOCTOMHCTBA;
[IPUHUMATh MOTHUBBI U APTYMEHTBI APYTUX IIPU aHAIU3E PE3YIIbTATOB AESITEIBHOCTH;
MIPU3HABATh CBOE MPABO U MIPABO IPYTUX HA OITHOKY.

IHPEAMETHBIE PE3YJIbTATBI

B mpormecce m3yuenms kypca kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce
00yJaroIIMIiCs HAYYNTCS:

JEMOHCTPHUPOBaTh Ha IIpUMEpax pojb M MecTo (U3MKH B (POpMHpOBAHUHU
COBPEMEHHOM HayyHOM KapTUHBI MHpa, B Pa3BUTUM COBPEMEHHOM TEXHUKH
Y TEXHOJIOTUH, B MPAKTUYECKOU I€ATEIbHOCTH JIIOJICH;

VUYUTHIBATh  TPAHUIBI TPUMEHEHHUS  HM3YYCHHBIX  (U3UYECKUX  MOJEJCH:
MaTepuajibHas TOouYKa, WHEpIMajabHas CHCTEMa OTcYeTa, aOCOJIIOTHO TBEPAOE TEJIO,
WJICATBHBIN Ta3, MOJEIN CTPOCHHS Ta30B, XKUJKOCTEHW W TBEPHABIX TEJ, TOYCYHBIN
AIIEKTPUUYECKUH 3apsi IPU peIieHUH (PU3NUECKUX 3a]1a4;

pacno3HaBaTh (PU3NUYECKHE SIBICHHUSA (TPOIECCh) W OOBSICHATH WX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUUECKOM TEOpUM CTPOCHHUSA BEILECTBA
M DJICKTPOJMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSAMOJIMHEWHOE IBUXKEHUE,
CBOOOJHOE TMaJeHUE Tel, JBM)KCHHE II0 OKPYKHOCTH, HHEPILHS, B3aUMOJICHCTBHE
ten, muddysus, OpOyHOBCKOE ABMIKEHHE, CTPOCHHE MXKUIKOCTEH W TBEPIBIX TEII,
W3MEHEHHEe OO0bheMa Tel IPH HarpeBaHuM (OXJAXKIECHHUM), TEIJIOBOE paBHOBECHE,
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VClapeHue, KOHICHCALUsl, IJIaBJIICHUE, KPUCTAUIA3AllUs, KUIIEHUE, BIAaXHOCTh BO3/1yXa,
IOBBILICHUE JIABJICHUS ra3a IPU €ro HarpeBaHWU B 3aKPBITOM COCYJE, CBSI3b MEXKIY
[apamMeTpaMM COCTOSIHUS Ta3a B M3O0MPOLECCAX, IEKTPU3ALMSA TEJ, B3aUMOACHCTBUE
3apsa0B;

OMKCHIBATH MEXAaHUYECKOE JBWIKEHUE, HCIOJIb3Yd (PU3UUYECKHE BEJIUYMHBI:
KOOpJMHATA, MyTh, IEPEMEIIECHUE, CKOPOCTh, YCKOPEHHUE, Macca TeJla, CUJIA, UMITYJIbC
Tena, KUHETHUYECKas OJHEPrus, NOTCHIMAIbHAs SHEPrus, MeXaHuyeckas padorta,
MeXaHU4ecKass MOITHOCTh; MIPU ONMUCAHUM MPABHIBHO TPAKTOBATh (PU3UUYECKHUIM CMBICI
UCIIOJIb3YeMbIX BEJIIMYMH, HMX OO0O3HAYEHUS U EAUHUIBI, HAXOIUTh (QOPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMH BETUYMHAMU;

ONMCHIBAaTh U3YYEHHBIC TEIUUIOBBIC CBOMCTBA TEJ U TEIUIOBBIE SIBIICHUS, UCIIOJIb3YsI
dbu3rYecKue BEJIMYMHBL: JIaBJICHUE Ta3a, TEMIIepaTypa, CPEIHsASI KUHETHUECKasi SHEPTUs
Xa0TUYECKOI0 JIBMKEHUS MOJIEKYJ, CPEOHEKBAJAPATH4YHAs CKOPOCTh  MOJIEKY,
KOJMYECTBO TEIUJIOTHI, BHYTPEHHSASI dHEprus, pabdora rasa, KodOPUIMEHT MOJIE3HOTO
JIEUCTBUS TEIJIOBOTO JIBUTATENIS; MPU OMHCAHUU NPABWIBHO TPAKTOBATh (PU3MUECKUI
CMBICJI MCHOJIb3YEMbIX BEIWYUH, WX 0003HAUYECHMS] W €JIUHUIIBI, HaXOIUTh (OPMYJIbI,
CBS3BIBAIOIIME TAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BETUUYUHAM;

ONMCHIBATh M3YYCHHBIE SJICKTPUUYECKHE CBOMCTBA BEIIECTBA U JJIEKTPUYECKHUE
sBJIeHUsT (TIPOLIECCHI), MCHOJB3YSd (DU3UUYECKUE BEJIMYMHBL: DJICKTPUUYCCKUN 3apsif,
AIEKTPUYECKOE II0JIE, HAMNPSKEHHOCTh I10JIs, MOTEHUHAJ, PA3HOCTh ITOTCHIMAJIOB;
P ONKUCAHUU MPABUIILHO TPAKTOBATh (PU3MUECKHUI CMBICI UCIIOJIb3yEMbIX BETUYMH, UX
0003HAUCHUS M EIUHUIILI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO
BEJIMYUHY C APYTUMU BEIIMYMHAMU;

aHAIM3UPOBATh (PU3UUECKHE MTPOIIECCHI U SIBJICHUS, UCTIOIb3Ys (PU3NUECKUE 3aKOHbI
M OpUHLMIBL 3aKkOH BcemupHoro tsarorenus, I, II u III 3axonbl HeroToHa, 3akoH
COXPaHCHHUSI MEXAHUYECKOM DJHEPrUM, 3aKOH COXPAaHCHUS HWMIYJbCA, MNPUHIUII
CYIEpIO3ULINN CUJI, NPUHLUHUN PABHONPABUA HHEPUUAIBHBIX CHCTEM OTCYETA,
MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOEHHUS BEIIECTBA, T'a30BBIE 3aKOHBI, CBS3b
CpelHEeW KHWHETUYECKOM SHEPruM TEIUIOBOIO JBIXKCHHUS MOJIEKYJ C aOCOJIIOTHOMN
TEMIIEpaTypOM, MEPBbIM 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPAHEHHUS SIICKTPUUECKOTO
3apsna, 3akoH KyiioHa, mpu 3TOM pa3iuyarh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €TI0
MaTEMaTHYECKOEe BBIPAKECHNUE U YCIIOBUS (TPAHMIIBI, 00JaCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC MPUHITUIIBI ACHCTBUS MAallWH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3inyaTh YCIOBUA HMX OE30MaCHOTO HCIIOJIb30BAaHUSI B IOBCEIHEBHOU
KU3HU;

BBITIOJIHATH SKCIIEPUMEHTHI 110 MCCIIEIOBAHUIO (DU3NYECKUX SBJICHUM U MPOIECCOB
C HCIIOJIb30BAaHUEM TMPSAMBIX, U KOCBEHHBIX H3MEPEHHUM, MpU 3TOM (POPMYyIUPOBATH
npoOiemy/3ajauy W THUIOTE3Yy Y4YeOHOro OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY
U3 MPEJIOKEHHOTO 000pYAOBaHUS, MPOBOAUTH OIBIT U POPMYIUPOBATH BHIBOBL;

OCYIIECTBJISITh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEJIMYUH, IPU 3TOM
BBIOMpPATh ONTHUMAJBHBIA CHOCOO HW3MEPEHHS U HCIOJIb30BaTh W3BECTHBIE METOJIbI
OLICHKH IOTPELIHOCTEN U3MEPEHMUI;
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UCCIIEIOBATh 3aBUCUMOCTH MEX1y (PU3NUECKHUMH BEIMUYMHAMU C HCIOIb30BaHUEM
IPSIMBIX U3MEPEHU, TIPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (DUKCHPOBATh PE3yIbTaThI
MOJTyYE€HHOW 3aBUCUMOCTH (PU3WYECKUX BEIMYWH B BHUJAE TaONHIl M TpaduKOB, IENaTh
BBIBO/IbI 10 pE3yJIbTaTaM UCCIICJOBAHMUS;

coOMroIaTh paBuiia 0€30MacHOTO TPyAa MPH MPOBEICHUH HCCIIETOBAHUHN B paMKax
y4eOHOr0 H3KCHEPUMEHTa, y4eOHO-UCCIIEOBATEIbCKON M IMPOEKTHOM JEeSATEIbHOCTH
C UCIIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOMCTB U 1a00PATOPHOTO 00OPYI0BAaHUS;

pelaTh pacyeTHBIC 3a7a4d C SIBHO 3aJlaHHON (PU3UYECKOW MOJEIBI0, MCIIONb3YS
¢u3nyeckue 3aKOHbl M TNPUHIUIBI, HA OCHOBE aHaJM3a YCJIOBUS 3a/adyd BbIOMpPATH
(¢u3nyYeCcKyr0 MOJENb, BBIAEIATh (PU3MUECKUE BEIUYMHBI U (POPMYJIbl, HEOOXOAUMBIE
JUISL €€ PEeLeHUs], MPOBOJIUTh PACUEThl U OLIEHUBATh PEAIbHOCTD MOJYYEHHOIO 3HAYEHUS
($u3nYECKOIl BETNYNHBI;

pelaTh KayeCTBEHHbIE 3aJaud: BBICTPAaWBaTh JIOTMYECKH HEMPOTUBOPEUUBYIO
LENOYKY PAacCyXIECHUU C HCIOJIb30BAHUEM HM3YyUYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEU
U PU3NIECKUX SBIICHUM;

WCIIONIb30BaTh MPH PEHICHHH YYeOHBIX 3a7a4 COBPEMEHHbIE WH(OpPMAIMOHHBIC
TEXHOJOTHH MJI1 TIOWCKA, CTPYKTYPUPOBAHWS, WHTEPHPETAMU U TIPEACTABICHUS
y4eOHOI 1 HayIHO-TIOMYJISIPHON HH(GOpMAINH, TOTy4YEeHHOW U3 PAa3TUYHBIX HCTOYHHUKOB,
KPUTHUECKH aHATM3UPOBATH MOTy4aeMyr0 HHPOPMAIIHIO;

IPUBOJUTH MPHUMEPHl BKJIAJa POCCUHCKUX U 3apyOCKHBIX YUYEHBIX-(PU3UKOB
B Pa3BUTHUE HAYKU, 0OBICHEHUE MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTUH;

UCIIONIb30BaTh TEOPETHUYECKHWE 3HaHUsA 10 (U3UKE B TIOBCETHEBHOW IKU3HU
s obecriedeHnss 0€30MacHOCTH MpU OOpalleHuu ¢ MPUOOpaMH U TEXHUYECKUMHU
YCTPOMCTBAMH, IJIsi COXpPAHEHHsI 3/I0pPOBbS M COONIOJCHUS HOPM HKOJIOTHYECKOTO
IIOBEJICHUS B OKPYXKaloIlIeH cpee;

paboTaTh B IpyMIIE C BHIIOJIHEHUEM Pa3IMUHBIX COIMAIBHBIX POJICH, MIIaHUPOBATh
paboTy TIpynmbl, palUOHAIBHO pacCHpenessTh O0O0S3aHHOCTH M IJIAHUPOBATh
JeSITEIbHOCTh B HECTAHJAPTHBIX CUTYaIIMAX, OLIEHUBATh BKJIAJ] KaXKIO0TO U3 YYACTHUKOB
TPYMIBI B PEIICHUE pACCMATPUBAEMOM MPOOIEMBI.

B npouecce uzyuenus kypca ¢pusuku 6a3oBoro ypoBHs B 11 kiiacce o0yuaroniuiics
HAY4YUTCS:

JEMOHCTPUPOBaTh Ha MpUMEpax pojdb M MeCcTOo (QU3UKUM B (POPMUPOBAHUU
COBPEMEHHOW HAy4yHOM KapTUHbI MHpA, B PA3BUTUM COBPEMEHHOM TEXHUKH
U TEXHOJOTHH, B NPAKTUYECKON JEATEIBHOCTH JIFOJEH, LEIOCTHOCTh U E€JUHCTBO
($u3nyecKoil KapTUHBI MUPA;

YUUTHIBaTh IPAHULIBI IPUMEHEHUS] U3YYEHHBIX (PU3NYECKUX MOJENEH: TOUYEUHBIH
IIEKTPUYECKUH 3apsijl, Jyd CBETa, TOYECUHBI UCTOYHUK CBETA, S/I€pHAs MOJEIb aToMa,
HYKJIOHHAs1 MOJIEJIb @aTOMHOT'O Si/[pa IPU pelIeHnr PU3NUECKUX 3a/1a4;
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pacmo3HaBaTh (U3MUECKHE SBICHUS (TIPOIECCH) M OOBSICHATH WX Ha OCHOBE
3aKOHOB JJIEKTPOJUHAMUKH W KBAaHTOBOM (DU3MKH: 3JIEKTPUYECKass MPOBOJAMMOCTb,
TEIJIOBOE, CBETOBOE, XWMHUYECKOE, MAarHUTHOE JCHCTBUS TOKA, B3aMMOJICHCTBUE
MarHuTOB, 3JE€KTPOMAarHUTHas MHIAYKLHWSA, ACHUCTBUE MAarHUTHOIO IOJII HA IPOBOJHUK
C TOKOM M JABWXKYIIMHCS 3apsij, DOJIEKTPOMAarHUTHbIE KOJ€OaHUS W  BOJIHBI,
OpSIMOJIMHEMHOE pacpOCTPaHEHUE CBETa, OTPAXKEHHE, IPEJOMIIEHUE, HUHTEPPEpEHIIu,
TUGpakus W TMOJSIpU3alusl CBeTa, AUCIEPCUS CBETa, (POTO3NEKTpUUECKUU 3PPeKT
(potorddexT), cBeTOBOE MaBICHHWE, BO3HMKHOBEHWE JIMHEWYATOTO CIEKTpa aroma
BOJIOPO/Ia, ECTECTBEHHAsI U UCKYCCTBEHHAs! PaIMOAKTUBHOCTb;

ONKCHIBATh MW3YYECHHBIE CBOICTBA BellEeCTBA (DJIIEKTPUYECKHE, MAarHUTHBIE,
ONTUYECKHUE, DJIEKTPUUECKYI0 IPOBOAUMOCTh PA3IMYHBIX CPEN) U IJIEKTPOMArHUTHBIC
SABJICHUS (MPOLECCHI), UCTIONb3YsS (PU3UUECKUE BEIMUMHBI: JJIEKTPUUECKUN 3apsi, cuiia
TOKA, OJJIEKTPUYECKOE HANPSIKEHHUE, JJIEKTPUYECKOE CONPOTHUBIICHUE, Pa3HOCTH
NOTEHLUAJOB, 3JIEKTPOABMKYLIas cuja, padoTa TOKa, MHAYKLKS MarHUTHOTO TOJIs, CUjla
Awmnepa, cuna JlopeHna, HWHAYKTUBHOCTb KATYIIKH, OSHEPIrHUs SJIEKTPUYECKOIrO
Y MarHUTHOIO TOJIEH, epHoJ] U YacToTa KojeOaHui B KoJieOaTeIbHOM KOHTYpE, 3apsil 1
CHJIa TOKa B TPOIECCE TapPMOHMYECKUX JIEKTPOMArHUTHBIX KoJeOaHW, (POKYCHOE
paccTOSIHUE W ONTUYECKas CWJIA JIMH3bL, MPU OINWCAHUU MPABHIBHO TPAKTOBAThH
(u3nYECKUi CMBICI UCTIOIB3YEMBIX BEJIMYHMH, UX 0003HAUCHUS U €IUHUIIbI, YKa3bIBATh
(opMyIIbl, CBA3BIBAIOIIME JAHHYIO (PU3MUYECKYIO BEJIMUHUHY C IPYTUMH BEIMYMHAMU;

OTIHCHIBATh U3yYEHHBIC KBAHTOBBIC SIBIICHUS M MPOIIECCHI, UCTIONB3YS (U3NUECKUE
BEJIMYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M 4aCTOTA CBETA, SHEPIUs
Y UMITYJIC (POTOHA, MEPUOJ MOTypacnaa, SHEPTUs CBSI3U aTOMHBIX SIIEP, TPH ONTMCAHUU
IPaBWIBHO TPAKTOBAaTh (PU3MUECKHUI CMBICI MCHOIb3YyEMbIX BEJIMYUH, UX 0003HAYCHUS
U eIUHHIIBI, YKa3biBaTh (DOPMYJIBI, CBS3BIBAIONIME AAHHYIO (PU3UYECKYIO BEIHUUHY
C IpYTUMU BEJIMYMHAMU, BBIYUCIIATH 3HaUCHHE (PU3NUECKON BEIUUNHBI,

aHAJIM3UPOBATh (PU3NUECKHUE TPOLIECCHI U SIBICHUS, UCTIOIb3Ys PUINUECKUE 3aKOHbBI
U MPUHUUIBE: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENBHOTIO U MAPAJUICIbHOIO COEIUHEHUS
IIPOBOJIHUKOB, 3aKOH Jxoynsa—JIeHma, 3aKOH S3JEKTPOMArHUTHOM HWHAYKIUH, 3aKOH
OPSMOJIMHEMHOTO PAaCpOCTPAHEHHsI CBETa, 3aKOHbl OTPAXEHUS CBETa, 3aKOHbI
NpEeIOMJICHUSI CBETa, ypaBHEHHe OWHINTEeHa i (oTtodddekra, 3aKOH COXpaHEHHS
DHEPIUHU, 3aKOH COXPAHEHHUS HMITYJIbCa, 3aKOH COXPAaHEHHMs JJIEKTPUYECKOro 3apsija,
3aKOH COXPaHEHUs1 MacCOBOI0 YHCIIa, MOCTYJaThl bopa, 3aK0H paJnoakTUBHOIO pacnana,
OpU 3TOM pa3inyaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro MaTeMaTHUYecKOe
BBIPAKEHHE U yCIIOBUS (TPaHMIIbI, 00JACTH) MPUMEHUMOCTH;

ONpENENATh HalpaBJICHUE BEKTOpAa WHIAYKIWW MArHUTHOTO IMOJISI TPOBOJHUKA
C TOKOM, cuiibl Ammnepa u cuisl JlopeHna;

CTPOUTHh M OMHCHIBATh M300paKEHUE, CO3/1aBa€MOE IUIOCKUM 3€PKalioM, TOHKOU
JINH301;

BBITIOJHATH SKCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (PHU3UUIECKUX SIBICHUN M MPOIIECCOB
C HCIIOJIb30BAaHUEM IMPSIMBIX, U KOCBEHHBIX H3MEPEHHil: Mpu 3TOM (OpMYJIHMPOBATH
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npobiieMy/3ajauy M TUIOTE3y YYEOHOro OSKCIEpUMEHTa, COOMpaTh YCTAaHOBKY
U3 TIPEI0KEHHOTO 000PYAOBaHUS, TPOBOAUTH OTBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYIIECTBISTH MPSIMbIE M KOCBEHHBIC H3MEPEHUS (PUBNUYECKUX BEIHUMH, IIPH ITOM
BbIOMpaTh ONTUMANbHBIA CHOCOO M3MEPEHHS U HCIIOJIb30BATh W3BECTHBIE METOJIbI
OLIEHKH MOTPEUIHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTU (PU3NYECKUX BEJIUYMH C MCHOJIb30BAHUEM MPSMBIX
U3MEPEHUI: TpU STOM KOHCTPYMpPOBaThb YCTAHOBKY, (DUKCHPOBATH pE3YJbTAThI
MOJTyYE€HHOW 3aBUCUMOCTH (PU3WUYECKUX BEIMYWH B BUAC TaOIMUIl U rpadukoB, AenaTh
BBIBO/IbI 10 pE3yJIbTaTaM UCCIIEJOBAHMUS;

coOroaTh mpasuiia 0€30MacHOTO TPyAa MPH MPOBEICHUHU UCCIEA0BAHNN B paMKax
y4e0HOT0 HJKCIEPUMEHTa, y4eOHO-MCCIIEOBATENLCKON W TPOEKTHOU EATEITHHOCTH
C HCTIOIh30BAaHUEM U3MEPUTENBHBIX YCTPOMCTB U Ja00OPaTOPHOTO 00OPYIOBAHUS;

pelaTh pacyeTHbIE 3a7aud C SIBHO 3aJlaHHOW (DU3MUECKOM MOJENbI0, UCIIOJIb3Ys
¢dusnyeckue 3aKOHbI M TPUHIUIBI, HA OCHOBE aHalM3a YCJIOBUS 3a/addl BBIOMPATH
($u3nyeCcKyro MOJEIb, BBIACIATH (PU3HMUECKUE BEIMYUHBI U (DOPMYIIbI, HEOOXOAUMBIE IS
ee pelIeHHs,, TPOBOJAUTh PACUYEThl U OIECHUBATh PEATbHOCTH MOJYYECHHOTO 3HAYCHHS
($u3nYECKOIl BETNYNHBI;

pelaTth KayeCTBEHHbIE 3aJauyM: BBICTpaMBaTh JIOTUYECKH HEMPOTHUBOPEUUBYIO
[EMOYKY PACCYKIIEHUH C HCIOJB30BAHUEM H3YUYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH
U pU3NYECKUX SBJICHUM;

WCIIONb30BaTh MPHU PEHICHUH yYeOHBIX 3a7a4 COBPEMEHHbBIE HH(pOPMAIMOHHBIC
TEXHOJOTHH JJI TIOWCKA, CTPYKTYpUPOBAaHUSA, HHTEPIPETALUU M MPEICTABICHUS
y4eOHOW 1 HayYHO-ITOMYJISIPHON HH(POpMaLIUK, ITOJTyY€HHOMN U3 pa3InYHbIX ICTOYHUKOB,
KPUTHUECKH aHATM3UPOBATH MOTy4aeMyr0 HHPOPMAIIHIO;

OOBSCHATh NPUHLIUIIBI JEUCTBUS MAIIUH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB,
pa3ianyaTth yCIOBHS UX O€30MaCHOTO MCIIOIb30BAHMS B TIOBCEAHEBHON KHU3HU;

NPUBOIUTH TPHUMEPHI BKJIAJa POCCUUCKUX M 3apyOCKHBIX YUYEHBIX-(PU3UKOB
B Pa3BUTHUE HAYKH, B OOBSICHEHHUE MTPOLIECCOB OKPYKAIOILIET0 MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HaHUSA 10 (U3MKE B IIOBCEIHEBHOH JKU3HU
s obecriedeHusi 0€30macHOCTH TNpuU OOpalieHuud C MpudopaMu U TEXHHUYECKUMU
yCTpOMCTBAMHM, IJIsi COXpPAHEHMsI 30pOBbS MU COONIOACHHUS HOPM 3KOJIOIMYECKOIO
IIOBEJICHUS B OKPYXKaloIleH cpee;

paboTaTh B IpyNIie C BHIMOIHEHHEM Pa3IMYHBIX COLUATBHBIX POJICH, MIIAHUPOBATh
paboTy TIpynmbl, paUUOHAIBHO paclpeAeisaTh OOS3aHHOCTM U  IUIAHUPOBATH
JESTENIbHOCTh B HECTAH/IAPTHBIX CUTYAIUsIX, OLICHUBATh BKJIaJ KaXX/10T0 U3 YYaCTHUKOB
TPYMIBI B PEIICHUE pACCMATPUBAEMOM MPOOIEMBI.
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10 KJIACC
HaumenoBanune
No OCHOBHBIE BUIIBI AE€ATEIHbHOCTH
pa3nenoB U TEM [IporpammHoOe copepkanue
n/n 00yyJarommxcs

y49eOHOTO IpeaMeTa

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3H

AHHUA

1.1 | ®usuka u MeTOIBI 2 ®dusuka — HayKa 0 IpUpoJIE. N3ydeHne HayuyHbIX (3MIIUPUIECKUX

HAYYHOTO MO3HAHUS HayuHnbie MeTo1bI MO3HAHUS Y TEOPETHUUECKHX ) METOJIOB TIO3HAHUS
OKpY>KaIoILIEro Mupa. OKpY’KaroIIero Mupa.
Pounb skcniepuMenTa u Teopun OO6cy:x1eHne rpaHul] IPUMEHUMOCTH
B [IPOILIECCE MTO3HAHUS TPUPOJIBI. bu3NYECKUX 3aKOHOB U TEOPHIA.
DKCIepUMEHT B (PU3UKE. PaGora B rpymnmne no noaroToBke
MonenrpoBanue GpU3NIECKUX KOPOTKHX COOOIIEHUH O POJIA U MECTE
ABJIEHUH U nTpoueccoB. Hayunsie (Gu3MKK B HayKe U B IPAKTUYECKOM
runote3bl. PU3nyecKue 3aKOHbI NS TEIbHOCTH JTFOACH.
u Teopuu. ['paHu1isl mpuMeHUMOCTH | JleMOHCcTpalys aHaIoroBbIX
¢uznueckux 3aKoHOB. [TpuHIMI Y U POBBIX U3MEPUTETBHBIX
COOTBETCTBUSI. npuOOpPOB, KOMITBIOTEPHBIX TATYUKOB.
Ponb 1 mecTo ¢puzuku OcBoO€HHE OCHOBHBIX IPUEMOB PabOTHI
B (popMHpOBaHUH COBpEMEHHOU ¢ uugposoii tabopaTopueil o pusuke
Hay4YHOU KapTUHBI MUpA,
B MMPAKTHYECKON JIESITETHHOCTH JIFO/ICH

Hroro no pazneny 2

! TIpu paspaGotke pabGoueii MporpamMMbl B TEMATHYECKOM IUIAHMPOBAHUH JOJDKHBI OBITH yYTEHBI BO3MOXKHOCTH HCIIOJIb30BAHUS SJIEKTPOHHBIX (IU(PPOBHIX)

00pa3oBaTeIbHBIX PECYPCOB, SBISIOLIMXCS yUeOHO-METOANYECKUMH MaTepHalaMt, COAEPKaHNE KOTOPBIX COOTBETCTBYET 3aKOHOAATENILCTBY 00 00pa30BaHUH.
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Pa3nen 2. Mexanuka

2.1

Kuunemartuka

MexaHn4ecKoe IBUKECHHE.
OTHOCHUTENIBHOCTh MEXaHUYECKOTO
nerxeHus. Cucrema oTcyera.
Tpaexropus.

[lepemerienue, CKOpOCTh (CpeIHsIs
CKOPOCTb, MTHOBEHHAs1 CKOPOCTb)
Y YCKOPEHUE MaTEPUAIIBHON TOUYKH,
UX MPOEKIUH HA OCU CUCTEMBI
koopauHat. CiioxeHue
MEPEMENICHHH U CIIOKEHUE
CKOpPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE
IIPSAMOJIMHEWHOE JBUKEHUE.
['paduku 3aBUCUMOCTH KOOPIMHAT,
CKOPOCTH, YCKOPEHHUSI, ITyTH

Y [IEpEMENICHUS MaTepUaTbHOU
TOYKH OT BPEMEHH.

CBo0OoHOE ajieHue. Y CKopeHHue
CcBOOOIHOTO ITaJICHHUS.
KpuBonuHeHHOE IBUKECHUE.
JIBM>KEHUE MaTEPUATIBHOM TOUKHU
10 OKPY>KHOCTH C ITOCTOSIHHOU

10 MOJIYJIFO CKOPOCTBIO. Y TJI0Bas
CKOPOCTb, JIMHEIHAs1 CKOPOCTb.
Ilepuon u yactoTa 0OpanIeHUs.

LleHTpOoCTpEMUTENBHOE YCKOPEHHUE.

TexHuueckue ycTpoucTaa

[IpoBenenue sKcriepuMeHTa: U3y4eHue
HEPaBHOMEPHOTO ABM)KCHHUS C IENIBIO
ompe/ielIeHUs MTHOBEHHOM CKOPOCTH;
UCCIICIOBAaHNE COOTHOIIICHUS MEXKITY
NyTSIMU, TPONUJICHHBIMH TEJIOM

3a [OCJIeIOBATEIbHBIC PABHBIC
MPOMEKYTKU BPEMEHU

IPY PAaBHOYCKOPEHHOM JIBFKCHUHN

C Ha4aJIbHOM CKOPOCTBIO, PABHOU HYJIIO;
U3y4YCHUE JBWKCHUS IIapUKA B BA3KOM
KHUIKOCTH; U3YICHHUE IBIDKCHHS TEIIa,
OpOIIIEHHOT'0 TOPU30HTAIBHO.
OObsiCHEHHE OCHOBHBIX ITPUHITUIIOB
JNEUCTBUS TEXHUYECKUX YCTPOWCTB,
TaKUX KakK: CIIUJOMETP, IEMHbIC

¥ pEMEHHBIC TIepe1auu IBIKCHHSI,

U YCIIOBUM X 0€30MacCHOTO
UCIIOJIb30BAHUS B TIOBCETHEBHOM
KU3HU.

Petienne pacueTHbIX 3a1a4 C IBHO
3aJTaHHOHN (PU3MIECKOU MOJIEITHIO

C UCII0JIb30BAHUEM OCHOBHBIX (POPMYT
KHHEMAaTHKH.

[TocTpoenue u ananus rpadukoB
3aBUCUMOCTEH KHMHEMATHYECCKUX
BEJIUYMH OT BPEMEHU

JUTSL PABHOMEPHOTO
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U IIPAKTUYICCKOC IIPUMCHCHUC!
CIINAOMCTP, ABHKCHUC CHAPAI0B,
LCITHBIC 1 pEMCHHBIC IICPCAavun

Y PAaBHOYCKOPEHHOTO MPSIMOJIMHEUHOTO
JBUKCHHSL.

PacnioznaBanue pu3nuecKux SBICHUM
B y4€OHBIX ONBITAX U OKpYyKaroen
YKU3HHU: PABHOMEPHOE

Y PaBHOYCKOPEHHOE MPSIMOJIMHEHOE
NBHKEHHE, CBOOOAHOE Ta/IeHueE Tell,
JBH>KEHUE TIO OKPYKHOCTH.
OnucaHne MEXaHUYECKOT O IBHKEHUS
C UCIOJIb30BaHUEM (HU3HUECKUX
BEJINYMH: KOOPJIMHATA, ITYTh,
nepeMEIICHHE, CKOPOCTh, YCKOPEHHE.
PaboTa B rpynmnax npu miaHupOBaHUH,
MPOBEJICHUU U UHTEPIPETAILIUU
pPEe3yJIbTaTOB OIBITOB U aHAJIU3E
JOTIOJITHUTEJIbHBIX UCTOYHUKOB
uH(bOpMAINH 110 TEME

2.2

JlnHamuka

[IpuHIMI OTHOCUTEIBHOCTH
l'amunes. [lepsbii 3akoH HproTOHA.
NHepunanbHble CUCTEMBI OTCUETA.
Macca Tena. Cuna. [Ipuniun
CyINEepno3ulnu Cuil. Bropoit 3aKoH

HproTona 11 MaTepuanbHOM TOUKH.

Tperuit 3akoH HeroToHa

JUIS MAaTEPUATIBHBIX TOUEK.
3aKOH BCEMHUPHOTO TATOTEHUS.
Cuna tspxectu. [lepBas
KOCMHYECKASI CKOPOCTb.

CpaBHeHHME MacC B3aUMO/IEHCTBYIOLINX
Tell.

W3ydeHnne 3aBUCUMOCTH CHUJIBI
yHOPYTOCTH OT JehopMaliii; CpaBHEHUE
CWJI TPEHHUS MTOKOSI, KaueHUs

Y CKOJIL)KCHUSI.

OOBsicCHEHHE HEBECOMOCTH.
[IpoBeneHue 3xkcepruMeHTa:
UCCIIEI0BaHKUE 3aBUCUMOCTH CHUJI
yHOpPYTrOCTH, BOZHUKAIOIINUX

B IIPY’KUHE U PE3UHOBOM 00pa3slIe,
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Cwua ynpyroctu. 3akoH ['yka.

Bec Tena.

Tpenue. Buasl Tpenus (mokos,
CKOJIbYKCHUSI, KAUEHUS ).

Cuna tpenuns. Cyxoe TpeHHe.
Cwuita TpeHUs CKOJIBKEHUS U CUIIA
Tpenus nokosi. Koapdunnenrt
TpeHus. Cuia CONpOTUBIICHUS
IIpY ABUKECHHUU TEJA B )KUIKOCTH
WJIU Tas3e.

[TocTtynarensHOE 1 BpaliaTenbHOE
JIBUKEHHE a0COJIOTHO TBEPAOIO
Tena.

MOMEHT CHIIBI OTHOCHUTEIIBHO OCH
Bpamenus. [lnedo cunbl. YcenoBus
paBHOBECHS TBEPAOTO TEA.
TexHuueckue ycTpoucTaa

Y [IPAKTUYECKOE IPUMEHEHHE:
MOAIIUITHUKY, IBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB

OT UX JAe(popMalllN; U3yUYEHUE
JBIKEHUS OpycKa 10 HAaKJIIOHHOM
MJIOCKOCTH; UCCJIEIOBaHUE YCIOBUM
paBHOBECHS TBEPOTO TeJa, UMEIOIIETO
OCb BpalllCHUs.

OO0bsacHEeHHEe 0COOCHHOCTEH
PaBHOMEPHOTO U PABHOYCKOPEHHOTO
MPSIMOJIMHEUHOTO IBUKEHUS,
CBOOOJIHOTO MTaICHUS TSI, IBUKCHUS
110 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HproToHa, 3aKoHa BCEMUPHOTO TATOTEHUSL.
OOBsICHEHHE OCHOBHBIX MTPUHITUIIOB
JICVCTBUS TOAIIUITHUKOB U UX
MIPAKTUYECKOT0 MPUMEHEHUS.
OOBsiCHEHHE ABUKEHHS UCKYCCTBEHHBIX
CITyTHUKOB.

Pemienue pacueTHbIX 3a/1a4 C SIBHO
3a1aHHOM (PU3UIECKON MOJICTIBIO

C HCITOJIE30BaHNUEM OCHOBHBIX 3aKOHOB
1 HopMyJT TUHAMUKH.

Pacno3naBanue puznueckux siBICHUM
B YUCOHBIX OIBITaX M OKPYKAFOIICH
YKU3HU: MHEPIIUS, B3AaMMOJICHCTBUE TE.
Ananu3 pU3NYecKHX MpoIecCcoB

1 SIBJICHUH C UCIOJIb30BAaHUEM 3aKOHOB
Y TIPUHITMIIOB: 3aKOH BCEMUPHOTO
tsarorenus, I, II u 111 3akonsl HeroToHa,
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IMPUHOUII CYIICPIIO3UIUU CHUJI, IIPUHITUII
PAaBHOIIPABHOCTHU MHEPUHNAJIbHBIX
CHCTCM OTCUCTA

23

3aKOHBI COXpPaHCHUA
B MCXAaHHKC

Nmnynbe MaTepuasbHON TOUKU
(Tena), CUCTEMBI MAaTEPUATILHBIX
ToYeK. IMIyIbC CHIIBbI U U3MEHEHHE
MMITYyJIbCa TeJa. 3aKOH COXPAHEHUS
UMIyJbca. PeakTHBHOE ABUKEHHE.
PaboTa cuiibl. MOITHOCTD CHJTBI.
Kunernueckas sneprus
MaTepuagbHOU TOUKU. Teopema

00 U3MEHEHUU KUHETUYECKOU
SHEPTHUH.

[ToTeHuManbHas SHEPTUsl.
[ToTeHnnanbHast SHEPTUs YIIPYTro
1e(OpPMUPOBAHHON MPYKUHBIL.
[ToTeHuManbHast SHEPrUs Tela
BOJIM3U MOBEPXHOCTU 3EMIIH.
[ToTeHumanbHBIE U
HETOTEHINaIbHbIE CUJIbL. CBS3b
pabOoThl HEMOTEHITUATBHBIX CHUIT

C UBMEHEHHUEM MEXAaHUYECKOU
DHEPIUHU CUCTEMBI TE. 3aKOH
COXpaHEHUSI MEXaHUYECKOMN
SHEPTHUH.

Yupyrue u Heynpyrue
CTOJIKHOBEHHUSI.

[IpoBeneHuE SKCIIEPUMEHTA: U3YUYECHUE
a0COJIFOTHO HEYNPYTOro yaapa

C MMOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MasITHUKOB; HCCJICJOBaHIE
CBSI3U Pa0OTHI CUJIBI C U3BMEHEHHUEM
MEXaHUYECKON IHEPIUuu Tela

Ha IIPUMEPE PACTIKECHUS PE3IUHOBOIO
KTyTa.

OrneHka a0CONIOTHBIX H OTHOCHUTEIHHBIX
MOTPEIIHOCTEH U3MEPEHUN (PU3NUECKUX
BEJIMYMH.

Pemrenue pacueTHbIX 3a/1a4 € IBHO
3a1aHHOMN (PU3UIECKON MOJICTIBIO

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 GOpMYyJT TMHAMHUKA U 3aKOHOB
COXPAHECHUSL.

Pemenue kauecTBEHHBIX 3a4a4

C OMOPO Ha N3YUYEHHBIE B pa3JIeie
«MexaHHnKa» 3aKOHbI, 3aKOHOMEPHOCTH
U PU3NIECKUE SIBICHUS.

Omnucanne MEXaHUYECKOTO JIBMKCHHUS

C UCIIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: UMITYJIbC TEJIA, KHHETUYECKas
SHEPrusi, MOTCHIUAIbHAS SHEPI U,
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TexHuyeckue yCcTponucTBa MexaHu4eckas paboTa, MeXaHU4YeCcKas
Y MIPAKTUYECKOE TPUMEHEHHUE: MOIIIHOCTb.

BOJIOMET, KOTep, MPYKUHHBIN AHanu3 Gpu3NYeCcKuX MpoIEecCoB
MUACTOJIET, ABUKEHHUE PAKET Y SIBJICHUH C UCIOJIb30BAHUEM 3aKOHA

COXpPaHEHMS] MEXaHUYECKON SHEPTUH,
3aKOHA COXPAHEHUS UMITYJIbCa.
OOBsicHEHHE OCHOBHBIX MPUHITUIIOB
JICUCTBHS U MTPAKTUYECKOTO
MIPUMEHEHUS TEXHUUYECKUX YCTPOUCTB,
TaKUX KakK: BOJOMET, KOTIEp,
IIPYKUHHBIN TUCTOJIET.

OOBsicCHEHHUE TBIKEHUS PAKET C OTIOPOI
Ha W3y4YCHHbIC (PU3NUECKHE BEIIMUUHBI
1 3aKOHBI MEXaHHUKHU.

Hcnonp30BaHue py MOATOTOBKE
COOOIIIEHHH 0 TPUMEHECHHH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
UH(OOPMAITMOHHBIX TEXHOJIOTHI

JIJIs1 TIOUCKA, CTPYKTYPUPOBAHMS,
WHTEPIPETALNU U TTPEICTABICHUS
nH(popMaIu, KpUTHUYECKUN aHATHN3
noirydyaeMoi nHpopManuu
[IpoBeneHrEe KOCBEHHBIX U3MEPEHU,
HCCJICIOBAHUIN 3aBUCUMOCTEMN
(bU3HYEeCKUX BEINYNH, IIPOBEPKA
MPE/JIOKEHHBIX THITOTE3

Hroro no pazneny 18
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Pasznen 3. Mogiekyasipaasi pu3uka 1 TepMOIUHAMMKA

3.1

OcHOBBI
MOJIEKYISIPHO-
KUHETUYECKOU TEOPHUH

9

OCHOBHBIE MOJOKEHUS
MOJIEKYJISIPHO-KHHETHYECKOU
TEOPHUH U UX OIIBITHOE 0OOCHOBAHHE.
bpoyHOBCKOE nBUXKEHUE.
Huddysus. Xapakrep ABUKCHUS

Y B3aMMO/ICHCTBUS YaCTHUII
BemiecTBa. Mojienu CTpoeHus ra3os,
KUJKOCTEH U TBEPABIX TEI U
00BsICHEHHE CBOWCTB BEIIECTBA

Ha OCHOBE 3TUX Mojelen. Macca

1 pa3Mepsbl Mosieky. KonnuectBo
BemlecTBa. [locrosiHHass ABoraapo.
TerutoBoe paBHOBECHE.
Temnepatypa u ee U3BMEpEHHUe.
[IIxana remneparyp Llenbcust.
Mogeinb uaeanpHOro rasa.
OCHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUH UIECAIBHOIO Ia3a.
AOGcomoTHas TeMIepaTrypa Kak Mepa
CpEeIHEN KNHETUYECKON SHEPTUn
TEIUIOBOTO IBUKEHHUS YaCTHII rasa.
[IIxama remneparyp KenpBuHa.
["a30BbIe 3aKOHBL. YpaBHEHUE
MenneneeBa—Kianeipona.

3akoH [lanbToHa. M3omnpornecch

[IpoBeneHue 3xkcepruMeHTa:
oTpe/ieTIeHUE MacChl BO3yXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MEpEeHUil 00beMa KOMHAThI, JIaBJICHUS
U TeMIIepaTyphl BO3yXa B HEl;
UCCIIEJOBAaHUE 3aBUCUMOCTH MEXKTY
napaMeTpamMu COCTOSIHHSI Pa3peKeHHOTO
rasa.

OreHka a0COJIFOTHBIX U OTHOCUTEIbHBIX
HOTPEIIHOCTEN U3MEepEeHUN (PU3NUECKUX
BEJIMYHH.

OOBbsicHEHNE OCHOBHBIX TPUHIIUIIOB
NEeUCTBUN TepMOMETPA U OapoMeTpa

U YCIIOBUHM UX 0€30MacCHOTO
UCIOJIb30BaHUs B TIOBCEIHEBHOI
KU3HU.

PacnioznaBanue pusndeckux siBICHUN

B y4€OHBIX ONBITAX U OKpYyKarouen
xKu3HU: TP Py3usi, OpOyHOBCKOE
JIBUKECHUE.

Omnucanue TEIIOBBIX SBICHUMI

C UCTIOJIb30BaHUEM (DU3HUECKUX
BEJIMYMH: JJaBJICHUE ra3a, TeMIIepaTypa,
CpeIHss KHHETUYEeCKasi SHEPT U
Xa0TUYECKOTO ABUKEHUS MOJIEKYJI,
CpeIHEeKBaipaTHIHasi CKOPOCTh
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B U€ATIbHOM ra3e ¢ HOCTOSIHHBIM
KOJIMYECTBOM BEILIECTBA.
['padmyeckoe mpencraBIcHUe
M30IIPOLIECCOB: U30TEPMA, U30X0Pa,
n3zo0bapa.

TexHuueckue ycTpoucTaa

Y [IPAKTHUYECKOE IPUMEHEHHE:
TEPMOMETP, OapoOMeTp

MOJIEKYJL.

AHanu3 Gpu3NYeCcKuX MpoIECcCOB

U ABJICHUM ¢ ucrojibzoBanueM MKT,
ra30BbIX 3aKOHOB, CBA3U CPEIHEN
KUHETUYECKOW SHEPTUU TEIIOBOTO
JIBIKEHUS MOJIEKYJI ¢ aOCOJIFOTHOU
TEMIIEPATypPOH.

Pemenne pacueTHbIX 32124 € IBHO
3a1aHHOMN (hU3UIECKON MOJICTIBIO

C UCITOJIb30BAHUEM OCHOBHBIX
nonoxennit MKT, 3akoHoB u hopmyn
MOJICKYJISIPHOUN (PU3UKH.

PaboTa B rpynmax mpu miaHUpOBaHUH,
MPOBEJCHUN U UHTEPIPETALIUN
pE3yJIbTATOB ONBITOB U AHAJIN3E
JOTIOJIHUTENIbHBIX UCTOYHUKOB
uHGOpMAIIUH 110 TEME

3.2

OCHOBBI
TEPMOJAMHAMUKU

10

TepmonrHaMuueckas cucTeMa.
BnyTtpennss sHeprus
TEPMOIMHAMUYECKOU CHCTEMBI

U CIOCOOBI €€ N3MEHEHUS.
KonuuecTBo TennoTsl u padora.
BHyTpeHH:s 3HEPIHsl 0THOATOMHOTO
UJeaIbHOrO raza. Buabl
TEIUIONEPENAYH: TETIONPOBOIHOCTD,
KOHBEKIUS, U3Ty4YeHUE. Y JenbHast
TEIJIOEMKOCTh BELIECTBA.

[IpoBeneHNE IKCIIEPUMEHTA: U3MEPEHUE
YACIBbHOMN TEIUIOEMKOCTH BEILIECTBA.
OreHka a0COJIFOTHBIX U OTHOCUTEIbHBIX
MOTPEITHOCTEN N3MEepeHUH (HU3MUECKUX
BEJIMYUH.

W3ydenne Mmozeneit mapoBoi TypOUHBI,
JBUraTelisd BHYyTPEHHETO CrOPaHUs,
PEaKTUBHOTO IBUTATENS.

OOBbsicHEHUE IPUHIIUIIOB IEUCTBUS

¥ yCIIOBH 6€30I1aCHOTO UCTIOIb30BaHUS
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KosnuecTBO TEIIOThI

IIpH TeIIONEpe1aye.

[Tousitre 00 aguabaTHOM
npouecce. [lepBrbIit 3aK0H
TEPMOAMHAMUKH.

[Iprmenenne nepBoro 3akoHa
TEPMOJMHAMUKH K H30IIPOLIECCAM.
['padmueckas mHTEpIIpETALINS
paboThI raza.

BTopo¥ 3aK0H TEpMOAUHAMUKH.
HeobOpatumocTs nporieccos

B IIPUPOJIE.

TerutoBblie MavHebL. [ [puHIUIIBL
NEUCTBUS TEIJIOBBIX MAaIllUH.
[IpeobpazoBanus SHEPTUU

B TEIIOBBIX MAlIMHAX.
KoaddummenT none3noro necTBus
TETUIOBOM MAIIIMHBI.

Hukn Kapuo u ero kosduieHt
IIOJIE3HOTO IEUCTBUA.
DKOJIOTHYECKUE TPOOIEMBI
TEIJIO3HEPrETUKH.

TexHuueckue ycTpomucTaa

Y MIPAKTUYECKOE TPUMEHEHHUE:
JIBUTaTeIIb BHYTPEHHETO CTOPaHUs,
OBITOBOM XOJIOUIBHUK,
KOHJIULIUOHEP

B TIOBCETHEBHOM KU3HU JABUTATEIS
BHYTPEHHETO CTOpaHusi, OBITOBOTO
XOJIOMIbHHUKA, KOHTUITHOHEPA.
Omnucanue CBOMCTB TEJ U TEIJIOBBIX
SIBJICHUH C UCIIOJIb30BAHUEM
(U3HYECKUX BEJIMYHH: 1ABJICHHE rasa,
TeMIepaTypa, KOJINIECTBO TETUIOTHI,
BHYTpEHHSS1 SHEPrus, paboTa rasa.
Pemmenne pacueTHBIX 337124 C IBHO
3a1aHHOMN (PHU3UIECKON MOJICTIBIO

C UCTIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 GopMyIT MOJIEKYJISIpHOU (PU3KKH

¥ TEPMOTUHAMUKHL.

Pemenne kauecTBEHHBIX 33724

C OMOpOI1 HA U3yUEHHBIE B pa3ieie
«MonexynsipHas puznka

¥ TEPMOJIMHAMUKA)» 3aKOHBI,
3aKOHOMEPHOCTH 1 (PU3NIECKHUE
SIBIICHUSL.

PaGora B rpynmax npu aHanmse
JIOTIOJTHUTEIHHBIX HCTOYHHUKOB
uHGOpPMAIIUH TI0 TEME
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ArperarHblie
COCTOSIHMSI BELIECTBA.
da30BbIE MEPEXOABI

[TapooGpa3oBaHue ¥ KOHICHCAIIHSL.
Hcnapenue u KuneHue.
AOGCOIOTHAS M OTHOCUTEIbHAS
BJIAXKHOCTB BO3/1yxa. HaceIieHHbIi
nap. Y aenbHas TEIioTa
mapooOpa3oBaHusl. 3aBUCUMOCTD

TCMIICPATYPhI KUIICHUA OT JABJICHUS.

TBepnoe teno. Kpucrammueckue
U amopgHbIe Tesa. AHU30TPONHS
CBOWCTB KpUCTAIIOB. JKuakue
kpuctaiuibl. COBpEMEHHBIE
Marepuaibl. [lnaBinenne

Y KpUCTAIIN3au. Y IeTbHAs
TeruioTa riasneHus. Cyonumanus.
VYpaBHeHHE TEIIOBOTO OanaHca.
TexHuueckue ycTpoucTaa

Y IPAKTUYECKOE IPUMEHEHHE:
TUTPOMETP U IICUXPOMETD,
KAJIOPUMETP, TEXHOJIOTUU
IIOJIyYEHUS] COBPEMEHHBIX
MaTepHaJIOB, B TOM YHUCJIE
HAaHOMAaTEpHAJIOB,

Y HAHOTEXHOJIOTUHU

IIpoBeaeHue SKCIEPUMEHTA: U3MEPEHUE
OTHOCUTEIHHOM BIAXKHOCTH BO3/1yXa.
OrneHka a0CONIOTHBIX H OTHOCHUTEIHHBIX
MOTPEIIHOCTEH U3MEPEHUHN (PU3NIECKUX
BEJIMYHH.

M3y4eHne CBOMCTB HACHIIIICHHBIX

napoB, ClIOCO00B N3MEPECHHUS
BJIAJKHOCTH.

HaOaroneHue Kkunexuus

IIPU TTOHUKEHHOM JIaBJICHHH,
HarpeBaHusl U TUIaBJICHUS
KPUCTAJUIMYECKOTO BEIIECTRA.
OOBsICHEHHE IPUHIIMIIOB JICHCTBHS

1 yCJIOBUM 0€30MacHOT0 HCTIOJIb30BAHMS
B INOBCEIHEBHOM KU3HU TUTPOMETPA,
MICUXPOMETPA, KaJTOPUMETPA.

N3ydenune TEXHOIOTU OTyYEHUS
COBPEMEHHBIX MaTEPUAJIOB, B TOM YUCIIE
HaHOMAaTEPHUAJIOB.

Penienue pacueTHbIX 3a/1a4 C SIBHO
3aJTaHHON (PU3MIECKOU MOJIEITHIO

C UCTIOJIb30BAaHUEM YPABHEHHUS
TEIIOBOI'O OaJiaHca.

Pemenne xauecTBEHHBIX 33144

C OIIOPOM HA U3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH 1 (PU3NIECKHUE
SIBJICHHS 110 TEME.

38



DdenepanbHas pabouas nporpamma | dusuka. 10—11 knaccesl (6a30BbIN yPOBEHbD)

PacnioznaBaHue pu3nyeckux sABICHUN
B yUEOHBIX OIIBITAX U OKPYXKaroLIei
KU3HU: AeQopMalius TBEpbIX TeT,
HarpeBaHue U OXJIAKICHUE Tell,
WU3MEHEHHUE arperaTHblX COCTOSTHUI
BEIIeCTBAa M OOBACHEHUE NX HA OCHOBE
3aKOHOB U (pOPMYJT MOJIEKYJISIPHOM
1076371878

Hcnonp3oBanne nHGOPMaLIMOHHBIX
TEXHOJIOTHH JIJIS TIOMCKA,
CTPYKTYPUPOBAaHUS, UHTEPIIPETALUN
U TIpeJICTaBIICHUsI HH(POPMAIIUHU TIPU
MIOJITOTOBKE COOOIICHHI O MPUMEHEHUH
3aKOHOB MOJIEKYJISIPHOM (pU3uKU

Y TEPMOJMHAMUKH B TEXHUKE

Y TEXHOJIOTHSIX

Hroro no pazneny 24
Pa3znen 4. JiaekTpoauHaMuKa
4.1 | DnekrpocraTtuka 10 DnekTpuzanus Tei. DinekTpuueckuii | [IpoBeeHne SJKCIEpUMEHTa: U3MEPEHUE

3apsan. J{Ba BuJa 3JIEKTPUYECKHUX
3apsinoB. [IpoBoaHMKY,
JTURJIEKTPUKHU U TOJYyIPOBOIHUKH.
3aKOH COXpaHEHUS ANEKTPUIECKOTO
3apsja.

B3aumopericTBue 3apsiaoB. 3aKOH
Kyiona. ToueuHblii 2JIEKTPUYECKUI
3apsaa. DIEKTPUUECKOE TOJIE.

3JIEKTPOEMKOCTH KOHAEHCATOPA.
OreHKa a0COMIOTHBIX ¥ OTHOCUTENIHHBIX
MOTPEIIHOCTEH U3MEPEHUHN (PU3NUECKUX
BEJIMYMH.

H3ydenure npuHIUNOB AEUCTBUS
3JIEKTPOCKOIIA, JIEKTPOMETPA,
KOHJIEHCATOPA.

W3ydeHne NpuHIMIIOB IEUCTBUS
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HanpsykeHHOCTB 3JIEKTPHUUYECKOro
noss. [IpuHuun cynepno3unuu
ANEKTPUYECKUX nonen. JInnum
HAMNPSIKECHHOCTH 3JIEKTPUYECKOTO
TOJISL.

Pabota cui1 351eKTpOCTaTUUYECKOTO
noss. [lorenunan. Paznocts
noreHuanoB. [IpoBogHuky u
TUAJIEKTPUKH B
AJIEKTPOCTATUUYECKOM IIOJIE.
JlnanekTpruyeckas IpOHUILIAEMOCTb.
OnekTpoeMkocTb. Konuencarop.
DIIEKTPOEMKOCTb ILIIOCKOTO
KOHJICHCATOpa. DHEPTH
3apsSHKEHHOT O KOHJIEHCaTopa.
TexHuyeckue yCcTporucTBa

Y MPAKTUYECKOE MPUMEHEHHUE:
3JIEKTPOCKOIL, 3JIEKTPOMETP,
ANEKTPOCTATUYECKAs 3allNTa,
3a3eMJICHHE JJICKTPOIPHOOPOB,
KOHJIEHCATOp, KOITUPOBAJIbHBIN
arrapar, CTpyWHbIN IIPUHTED

U yCJIIOBUH 0€3011aCHOTO IPUMEHEHHMS
B MMPAKTUYECKOU JKU3HH,
KOMMPOBAIIBHOTO anmnapara, CTpynHOTO
MIpUHTEPA.

PaccmoTpenue ¢pusnyeckux o
CHOBAHMM JIEKTPOCTATUUECKON
3aIUTHI U 3a3EeMJICHUS
AIIEKTPOIPHUOOPOB.

Pemenue pacueTHbIX 3a/1a4 € IBHO
3a1aHHOMN (PU3UIECKON MOJICTIBIO

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 HOPMYIT SJIEKTPOCTATHKH.

Pemenne xauecTBEHHBIX 33144

C OIIOPOM Ha U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE
SIBIICHUS DJIEKTPOCTATUKMU.
Pacno3naBanue pusnuecKux sBICHUN
B YUCOHBIX OIBITaX M OKPYKarOIICH
JKA3HU: DJICKTPU3ALINS TET,
B3aMMOJICUCTBHE 3aPSI0B U OOBSICHEHUE
UX Ha OCHOBE 3aKOHOB U (hOpMYII
3JIEKTPOCTATHUKHU.

Onncanue n3y4eHHbIX CBOVICTB
BEIIIECTBA U DJICKTPUUECKUX SIBIICHUI

C UCIOJIb30BaHUEM (PU3HYECKUX
BEJIMYMH: 3JICKTPUUECKUUN 3aps/l,
HAMPSHKEHHOCTh 3JIEKTPUYECKOTO MOJIA,
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NOTEHLUAJ, PAa3HOCTh IOTEHIUAJIOB,
ANIEKTPOEMKOCTb.

Ananu3 Gpu3nIeCcKux IpoIECCOB

Y SIBJICHUH C UCTOJIb30BaHUEM
(u3nYECKUX 3aKOHOB: 3aKOHA
COXPaHEHUS AIEKTPUUECKOTO 3apsija,
3akoHa Kymona.

Pabora B rpynnax npu aHaiuse
JIOTIOJTHUTEIHHBIX HCTOYHHUKOB
uH(pOpMAaIIMU U TOATOTOBKE COOOLICHUI
O TPOSIBJICHUH 3aKOHOB AJIEKTPOCTATUKH
B OKpY’KaroIlen *U3HU U IPUMEHEHUU
UX B TEXHUKE

4.2

IlocTosTHHBIN

BHGKTpI/I‘-IeCKI/Iﬁ TOK.

TokH B pa3nu4HbIX
cpenax

12

DJIEKTPUUECKUM TOK. Y CIIOBUS
CYILIECTBOBAHUS JIEKTPUUYECKOTO
Toka. Mcrounuku Toka. Cuna Toka.
[TocTOAHHBIN TOK.

Hanpsoxenue.

3akoH OMa Il y4acTKa [EMH.
DIIEKTPUYECKOE COITPOTUBIICHHUE.
VY 1eJ1IbHOE CONTPOTUBIIEHUE
BemiecTBa. IlocnenoBsarenbHoe,
MapaAILICIIbHOE, CMEIIAHHOE
COEMHEHNE MTPOBOJHUKOB.
Pabota snexkTpuueckoro Tokxa.
3akoH Jxoyns—JIenua. MomHoCTh
AJIEKTPUYECKOTO TOKA.

[IpoBeaeHUE 3KCIEPUMEHTA: U3YUECHUE
CMELIAaHHOT'O COEIMHEHNUS PE3UCTOPOB;
m3Mepenne J/]C uCTouHrKa TOKA U €ro
BHYTPEHHETO COIPOTHUBIICHMUS;
HaOJII0IEHUE DJIEKTPOIN3A.

OreHka a0COIIOTHBIX U OTHOCHTEIBHBIX
HOTPEIIHOCTEN U3MEpEeHUN (PU3NUECKUX
BEJIMYHH.

OOBbsicHEHUE IPUHIIUIIOB IEUCTBUS

Y YCJIOBHI 0€30MTaCHOT0 MPUMEHEHHUS
aMIIEpMETPA, BOJIBTMETPA, PEOCTATA,
MCTOYHHUKOB TOKa,
JIEKTPOHArPEBATENIBHBIX U
3IIEKTPOOCBETUTENILHBIX TPUOOPOB,

41




DdenepanbHas pabouas nporpamma | dusuka. 10—11 knaccesl (6a30BbIN yPOBEHbD)

DIIEKTPOIBUKYIIAS CUJIA U
BHYTPEHHEE CONPOTUBIICHHE
HMCTOYHUKA TOKA. 3aK0H OMa

JUTSI TIOJTHOM (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe
3aMbIKAHHUE.

DJNIEeKTPOHHAs! TPOBOJAUMOCTh
TBEPJbIX METAJIOB. 3aBUCUMOCTh
CONPOTHUBJICHUSI METAJIJIOB

OT TeMIepaTyphl.
CBepXnpoBOAUMOCTS.
DIIEKTPUYECKUN TOK B BaKyyMe.
CBOMCTBA 2JIEKTPOHHBIX ITYYKOB.
[TonympoBouuku. CoocTBEHHAs
Y IIPUMECHAs! TPOBOJAUMOCTh
MOJyIpPOBOAHUKOB. CBOMCTBA
p—n-niepexona.
[ToynipoBOIHUKOBBIE TTPUOOPHI.
DIIEKTPUYECKUI TOK B paCTBOPax
Y PacCIIaBax dJIEKTPOIUTOB.

SHeKTpOJ'H/ITI/I‘IeCKaH Aucconnanmsi.

DIIEKTPOIU3.
DIIEKTPUYECKHN TOK B ras3ax.
CaMoCTOATENBHBIN U
HECAMOCTOSATENIbHBIN pa3psil.
Momnnus. [1na3zma.
TexHuyeckue yCTporucTBa

TEPMOMETPA CONPOTHUBIICHUS,
BAKYYMHOTO J10/ia, TEPMHCTOPOB U
(boTOpE3UCTOPOB, MOITYIPOBOJHUKOBBIX
JMOA0B, FaJIbBAHUKHU.

Pemienue pacueTHbIX 3a/1a4 C SIBHO
3a1aHHOM (PU3UIECKON MOJICTIBIO

C HCTIIOJIb30BAHHEM OCHOBHBIX 3aKOHOB
u hopmyn tembl «IlocTossHHBIN
AIEKTPUUYECKUI TOKY.

Pacno3naBanue puznueckux siBICHUM
B y4€OHBIX ONBITAX U OKpYyKaroen
YKA3HHU: DJIEKTPUYECKAst MPOBOJAUMOCTb,
TEIUIOBOE, CBETOBOE, XUMHUUECKOE,
MAarHuTHOE JIEUCTBUS TOKA.

AHaJIN3 SIIEKTPUUECKUX SBICHUIN

Y IIPOLIECCOB B LIEMAX IMOCTOSIHHOIO
TOKa C UCIIOJIb30BAHUEM 3aKOHOB:
3aKoH OMa, 3aKOHOMEPHOCTH
MOCJIEA0BATENBHOTO U NAaPAILIETBLHOTO
COEJIMHEHNUS MPOBOAHUKOB, 3aKOH
Jxoyins-Jlenna.

Onurcanue n3y4eHHbIX CBOMCTB
BEILIECTB U DJICKTPUYECCKUX SIBICHUMN

C UCMOJIb30BaHUEM (HU3HUECKUX
BEJIMYMH: JIIEKTPUUYECKUH 3apsi, CUIla
TOKQ, JIEKTPUUECKOE HAMPSIKEHUE,
3JIEKTPUYECKOE COMTPOTUBIICHUE,
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U TIPaKTUYECKOE MPHUMEHEHHE:
amIepMeTp, BOJIBTMETP, peocTar,
UCTOYHHUKH TOKA,
AIIEKTpOHATpeBaTeIbHBIE IPUOOPHI,
AIIEKTPOOCBETUTENLHBIE TIPUOOPEI,
TEPMOMETP COTIPOTUBIICHHUS,
BaKyyMHBII JHO, TEPMUCTOPEI

1 (GOTOPE3UCTOPHI,
MOJTYTIPOBOIHUKOBBIN AHO,
rajbBaHHKa

pazHocTh noteHnuanon, J{C, pabora
TOKa, MOIITHOCThH TOKa.
Hcrnonp3oBanre nHOOPMAITMOHHBIX
TEXHOJIOTHH JIJIS TIOMCKA,
CTPYKTYPUPOBAHUSI, UHTEPIIPETALIUN
U TIpeICTaBlIeHNs HHpOopMaIuu

IIPH MMOJITOTOBKE COOOIIEHUI

0 IPUMEHEHUH 3aKOHOB OCTOSITHHOTO
TOKa B TEXHUKE M TEXHOJIOTHIX

Hroro no pazaeny

22

PezepBHOE Bpems

OBULIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME
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11 KUIIACC

HaumenoBanue

No KommuectBo OCHOBHBIE BUJIbI JEATEIBHOCTH
pa3aenoB U TEM [TIporpamMmmuoe cosiepxkanue

n/n 4acoB 00y4aromuxcs

y49eOHOTO IpeaMeTa
Pazgea 1. dnekTpoguHammnka
1.1 | MaruutHoe nose. 11 [TocTosTHHBIE MArHUTHI. [IpoBeaeHHE SKCIEPUMEHTA: U3YUYCHUE

DIIEKTpOMarHuTHas
WHTYKITUS

BzanMoaencTBre NOCTOSTHHBIX
MarHuToB. MarauTHoE moJie.
BekTop MarHuTHOM MHIYKIIAH.
[TpuHIIUT CyTIepIIO3UIIUT
MarHMTHBIX ToJIeH. JInHuMn
MarHuTHOW MHAyKuuu. Kapruna
JIMHUN MarHUTHOM MHAYKIWU TOJIA
IMOCTOSIHHBIX MAarHUTOB.
MarauTHoe 1oJjie NPOBOIHUKA

¢ TokoM. KapTuHa muHui HHIYKIHHA
MarHUTHOTO MOJIS JJIMHHOTO
MPSAMOTO TPOBOJHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O MMPOBOHUKA, KATYIITKH
¢ TokoMm. OnbIT Dpcreaa.
B3anmoneicTere mpoBOAHUKOB

C TOKOM.

Cuna Amnepa, ee MOIyJIb

Y HampaBJICHUE.

Cuna JlopeHia, ee MOayJb

Y HampaBjieHue. [[BrkeHune
3apsKCHHOM YaCTHUIIbI

MarHUTHOTO ITOJISI KaTYIIKH C TOKOM;
UCCJIETIOBAHME ICVCTBUS IOCTOSIHHOTO
MarHuTa Ha paMKy C TOKOM;
VICCJIEIOBAHME SIBJICHUS
3NEKTPOMArHUTHON MHIYKIUH.

OreHka a0COMOTHBIX M OTHOCUTEIIHHBIX
NOTPEITHOCTEN U3MEPEHUN (PUBNUECKUX
BEJIMYHH.

OOBbsicHEHUE IPUHIIUIIOB AEUCTBUS

Y yCJI0BUHM 0€30MacHOr0 NPUMEHEHUS
IIOCTOSIHHBIX MarHUTOB,
3JIEKTPOMArHUTOB, YJIEKTPOABUTATEII,
YCKOPUTEJIEH 2JIEMEHTAPHBIX YaCTHIL,
VUHIYKIMOHHOU MEeYn.

Pemenue pacuetHsIx 3a0a4

Ha IpUMEHEHHE (HOPMYJI TEMBI
«MarnuTtHoe nose. DJIeKTpOMarHuTHast
VUHIYKLUS.

Pemrenne kauecTBEHHBIX 33124

C OIIOPOM Ha U3yUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE
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B OJIHOPOJTHOM MarHUTHOM II0JIE.
Pa6ora cunsl Jlopenna.

SIBIIeHME IIEKTPOMArHUTHON
nHaykuuu. [lotok BekTopa
MAarHUTHOM MHIYKIIHHU.
DIIEKTPOJABHKYIIAS CHJIA UHTYKIWH.
3aKOH AJIEKTPOMArHUTHON
nHaykuuu dapanes.

BuxpeBoe amekTpruueckoe mosie.
DIIEKTPOIBUKYILAs CUJla MHIYKIIUU
B IPOBOJHUKE, ABHKYILEMCS
MOCTYIMATEIBHO B OJTHOPOJTHOM
MAarHuTHOM IIOJIE.

[TpaBuno Jlenna.

NuaykTtuBHOCTL. fABIICHUE
CaMOMHIYKIIMU. DNEKTPOIBUKYIIIAs
CUJIa CAMOMHIYKIIUU.

DHeprus MarHUTHOTO MOJIS KaTYIIKH
C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.
TexHuueckue ycTpoucTaa

Y IPAKTUYECKOE TPUMEHEHHUE
MMOCTOSTHHBIE MAaTrHUTHI,
AJIEKTPOMArHUTHL,
AJIEKTPOABUTATEIIb, YCKOPUTEIIN
3JIEMEHTapHBIX YaCTHILI,
WHAYKIHOHHAS MEYb

SIBJICHUS TeMbl « MarHUTHOE MOJIC.
DJIEKTPOMAarHUTHAsI MHIYKITUSD.
Ornpenenenue HapaBJICHUA BEKTOPa
WHIYKIIUM MAarHATHOTO T10JIs1
MIPOBOJIHUKA C TOKOM, CHJIbI AMITepa
u cwibl JlopeHna.

Pacno3naBanue pu3MUeCKUX SBICHUN
B Y9€OHBIX OMBITaX U OKPYKAIOMIEH
’KM3HU: B3aUMOJCHCTBUE MarHuTOB,
3JIEKTPOMAarHUTHAsI MHAYKIIUS,
JIEUCTBHEC MAarHUTHOTO TI0JIS Ha
MIPOBOJIHUK C TOKOM U JIBUKYITUNCS
3apsia.

AHanIu3 3EKTPOMArHUTHBIX SIBICHUI
C MCIIOJIb30BAaHUEM 3aKOHA
AJIEKTPOMArHUTHOW UHIYKIIUH.
OnucaHue U3y4YCHHBIX CBOMCTB
BEILIECTB U JIEKTPOMArHUTHBIX
SIBJICHUN C MCIIOJIb30BaHUEM
(bU3UYEeCKUX BETMYHH: MHIYKITHSI
MarHMTHOIO MOJIsI, cCuja AMImepa, cujia
JlopeHiia, ”HAYKTUBHOCTh KaTYIIIKH,
SHEPrusl JIEKTPUIECKOT0 U MATHUTHOTO
ToJieu

Hroro no pazneny

11
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Pa3nen 2. Kosre0anusa u BOJTHBI

2.1

Mexaanueckue
Y 3JICKTPOMArHUTHBIE
KoJIcOaHUA

KonebarenbHas cucrema.
CB0OOOHBIE MEXAHUYECKUE
KojeOanus. ['apmoHnueckue
koneOanus. [lepuon, yacrora,
aMIuIuTya 1 asza kojieOaHui.
[IpyXMHHBIN MasATHHK.
MareMaTuyecKui MasiTHUK.
YpaBHEHUE TAPMOHUYECKUX
kosebanwuil. [IpeBpaiienue sHepruu
IIpU FApMOHUYECKHUX KOJICOaHUSIX.
KonebaTenbHbIil KOHTYP.
CB0OOTHBIE ATIEKTPOMArHUTHbIC
Kosie0aHus B UACAITLHOM
K0JIe0aTeIbHOM KOHTYpe. AHAJIOTHS
MEXIY MEXaHUYECKUMH U
ANEKTPOMATHUTHBIMU KOJIEOAHUSIMHU.
®opmyna TomcoHa. 3aKoH
COXPaHEHUS PHEPIUU B UJCATBHOM
K0JIe0aTeIbHOM KOHTYpE.
IIpencraBieHue o 3aTyXarOMMX
KoJeOaHusx. BeiHyX/1eHHbIE
MEXaHUYECKHE KOJIeOaHMsI.
Pe3onanc. BelHyX1eHHbBIE
AJIEKTPOMArHUTHBIE KOJIEOAHNUS.
IlepeMeHHBIN TOK.
CunyconanbHbIl IEPEMEHHBIN TOK.

Hccnenosanue napamMeTpos
K0JIe0aTeNIbHOM CUCTEMBI — IEPHO/IA,
YacTOTHI, aMIUTUTYAbI U (ha3bl
KoJIeOaHuil (Mpy>KUHHBIN

W/WIA MaTeMaTHIEeCKUI MasSTHUK).
Habmroienue 3aTyxaronmx KoJIeOaHuii.
HccnenoBaHue CBONCTB BBIHYKICHHBIX
KOJICOaHHH.

Habmronenue pezonanca.

[IpoBeneHue 3KCrIEpUMEHTA:
UCCJIEeI0BAHNE 3aBUCUMOCTH NeprUoaa
MaJbIX KOJeOaHu Ipy3a Ha HUTU

OT JIJIMHBI HUTU U MAacChl Ipy3a;
MCCJIEIOBAHNE IEPEMEHHOTO TOKA

B LIETIH U3 MOCJIEA0BATEIBHO
COEIMHEHHBIX KOHJEHCATOpa, KaTYIIKU
Y PE3UCTOPA.

OreHka aOCOIOTHBIX U OTHOCUTEIbHBIX
NOTPEIIHOCTEN U3MEPEHUN (PU3NYECKHUX
BEJIMYHH.

OOBbsicCHEHUE TPUHIUITIOB IEUCTBUS

U yCIIOBUH 0€30MacHOTI0 IPUMEHEHHUS
IIEKTPUYECKOr0 3BOHKA, FEHEpATOpa
IIEPEMEHHOTO TOKA, IMHUN
JIEKTpOIIepeIay.

Pemenne pacueTHbIX 3a/1a4 C IBHO
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MoOnIHOCTh NEPEMEHHOTO TOKA.
AMIUIMTYJTHOE U JEHCTBYIONIEE

3HAUYCHUC CUJIbI TOKA YU HAITPSIIKCHHA.

Tpancdopmarop. [Ipoussoactso,
nepenaya v noTpedyieHue
ANEKTPUYECKON SHEPTHUH.
DKOJIOTHYECKHE PUCKH

IIPpH IIPOU3BOACTBEC JICKTPOIHCPIUH.

Kynberypa ucnonszoBanus
AJIEKTPOIHEPTUU B MIOBCEIHEBHOU
KU3HU.

TexHuueckue yCTpoucTaa

Y NPAKTUYECKOE MPUMEHECHUE:
AJIEKTPUYECKUI 3BOHOK, TEHEPATOP
MEPEMEHHOTO TOKA, INHUU
ANEKTpoIepeay

3a1aHHOM (PU3HUECKOIN MOJICIIBIO

C MCITOJIb30BAaHHEM OCHOBHBIX 3aKOHOB
1 (OpMYJI, OTTUCHIBAIOIIINX
MEXaHUYECKHE U DJICKTPOMArHUTHBIC
KoJieOaHus.

Onucanne MEXaHUYSCKUX

1 DJICKTPOMArHUTHBIX KOJICOAaHUH

C UCIIOJIb30BaHUEM (PU3MUECKUX
BEJTUYMH: TICPUOJ] 1 4aCTOTA
KoJebaHuil, aMmmutyaa u asza
KoJIeOaHUM, 3aps ¥ Chjla TOKa

B TapMOHHYECKHUX JICKTPOMArHUTHBIX
KOJICOAHUSX.

Pernrenne xkauecTBEHHBIX 3a1a4

C OIIOPOM HA U3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OTTMCHIBAIOIITNE
MEXaHUYECKHE 1 DJICKTPOMArHUTHBIC
KOJICOaHMS.

Pabora B rpynmnax mpu riiaHupOBaHUH,
MIPOBEICHUH W UHTEPIIPETAIIH
pPe3yJIbTaTOB OIBITOB, U aHAJIU3E
JIOTIOJIHUTEJILHBIX HCTOYHUKOB
uH(pOpMaIMH 1Mo TEME

2.2

Mexaanueckue
Y 3JICKTPOMArHUTHBIC
BOJTHBI

MexaHnuecKue BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuo.
CkopocTh pacnpocTpaHEHUsI

U JyiHa BOJIHBL. [lonepeunbie

N3yuyenue o0pa3oBaHus

U PacIIpOCTPaHEHMsI TONIEPEUHBIX
Y TIPOJIOJTBHBIX BOJIH.
Habmonenue otpaxenus
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Y TIPOJIOJIbHBIE BOJIHBI.
Nurtepdepennus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CKOpOCTB 3ByKa. [ poMKOCTB
3ByKa. Bricora Tona. TemOp 3ByKa.
DIIEKTPOMAarHUTHBIE BOJIHBI.
YcnoBus U3ydeHUs
AJIEKTPOMArHUTHBIX BOJTH. B3anmuas
OopueHTalus BeKTopoB E, B,

V B JIEKTPOMAarHuTHOM BOJIHE.
CBoi1CTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpaKEHUE, MPEITIOMIIEHNUE,
noJisipu3anus, Tudpaxims,
untepdepenius. CKopocTh
AJEKTPOMArHUTHBIX BOJIH.

[IIxana 31eKTPOMarHUTHHIX BOJIH.
[IpuMeHeHne 3JIEKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.
[TpyuHLMIIBI paANOCBS3H

U TeJieBUIcHUs. Pagnonokanus.
DJIEKTPOMArHUTHOE 3arpsi3HEHNE
OKPYXarOUIEH CPEIbl.

TexHuueckue ycTpoucTaa

Y IPAKTUYECKOE MPUMEHEHUE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yIBTPa3ByKOBas TUArHOCTUKA

B TEXHUKE U MEIUIIMHE, pajaap,

U IPEJIOMIICHUS], UHTEPPEPEHIIUU

U TU(paKIMi MEXaHUYECKUX BOJIH.
HabGnronenue cBA3u rpOMKOCTH 3ByKa
Y BBICOTHI TOHA C aMILIUTYI0M

¥ 9aCTOTOU KoJieOaHMiA, 3ByKOBOTO
pe30HaHca.

HccnenoBaHue CBOWCTB
AJIEKTPOMArHUTHBIX BOJIH: OTPAKEHHUE,
IpeJIOMJIEHUE, MO PU3aLUs,
nudpakius, “HTepPEpeHIINS.
N3yueHune yciioBuid N3IIy4eHUS
JIEKTPOMArHUTHBIX BOJIH, B3aUMHOMU
OopHueHTalu BEKTOpoB E, B, v

B JIEKTPOMArHUTHOM BOJIHE.
N3yueHnne npumeHeHus
3JIEKTPOMATrHUTHBIX BOJIH B TEXHUKE

U OBITY.

OOBbsicCHEHUE TPUHIUIIOB IEUCTBUS

U yCIIOBUH 0€30MacHOTI0 PUMEHEHHUS
MY3bIKaJIbHBIX HHCTPYMEHTOB,
YIBTPa3BYKOBOW JTUATHOCTUKHU

B TEXHUKE U MEIULIMHE, pajiapa,
paguoNpHUEMHHKA, TEJIIEBU30DA,
aHTeHHbI, Tenedona, CBY-neuwn.
PemreHne pacueTHbIX U KAYECTBEHHBIX
3a/1a4 C ONIOPOM Ha U3y4YECHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OIMCHIBAIOIIINE
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paZvoONpPUEMHUK, TEJIIEBU30D,
antenHa, tenedon, CBU-neun

pacnpocTpaHEeHUE MEXaHUYECKHUX
Y DJIEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanne HHPOPMAITMOHHBIX
TEXHOJIOTHH JIJIS IOMCKA,
CTPYKTYpPHUPOBaHUs, HHTEPIPETALINU

U TIpeJICTaBJIeHUs HHGOpMAITUU

IpU IOJATOTOBKE COOOIICHUMN

00 KCIOJIb30BaHUH IEKTPOMArHUTHBIX
BOJIH B TEXHUKE.

VYyactue B ITUCKyCCUU

00 3JIEKTPOMarHuTHOM 3arpsi3HEHUN
OKPYXarOIIEH CPEIbl.

PaGora B rpynmax npu rmiaHUpOBaHUH,
MPOBEJACHUN U UHTEPIPETALIUU
pPE3yIbTATOB OIBITOB M AHAIIN3E
JOTIOJIHUTENBHBIX HCTOYHUKOB
uH(GOpPMAIIUH TT0 TEME

23

OnTuka

10

I'eomeTpuueckas onTuka.
[IpsamonnHENHOE pacnpOCTPaHEHUE
CBETa B OJHOPOAHOM cpexe. Jlyu
cBeTa. To4YeUHbIN UCTOYHHK CBETA.
OTtpaxeHue cBeTa. 3aKOHBI
oTpaxkeHus ceeta. [loctpoeHue
M300pakKeHHI B MJIOCKOM 3€pKalie.
[Ipenomnenue cBeta. 3aKOHBI
npeaoMIIeHus cBeTa. AOCOIOTHBIN
nokaszaresnb npenomiienus. [ToaHoe

W3ydeHnue sBIECHHS TIOJHOTO
BHYTPEHHETO OTPAXKEHUS, €T0
IIPUMEHEHUS B CBETOBOJIE.

N3yyenne Mmoaenen MUKPOCKOIIA,
TEJIECKOMa.

[Tosmyyenue cniekTpa ¢ MOMOIIBIO
TIPU3MBI ¥ TU(PPAKITHOHHON PEIICTKH.
N3Mepenune nokaszaresis mpeaIoMIICHHS
CTEKJIA.

UccnenoBanue cBONCTB M300paskeHU
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BHYTPEHHEE OTPAXKEHHUE.
[IpenenpHbIN yToJ MOIHOTO
BHYTPEHHETO OTPaKECHUSI.
Hucniepcns cera. CioKHBIM COCTaB
Ocnoro cBeta. L[Ber.

Coluparoime 1 pacceuBaroIue
nuH3bl. ToHkas nuH3a. DoKycHoe
pPAcCTOSIHUE U ONITUYECKasl CHUJIa
TOHKOM JuH3bI. [locTpoeHue
M300paXeHH B COOUPAIOIINX

Y paccenBarollnX JinH3ax. Gopmyia
TOHKOM JIMH3bI. Y BEJIIMYCHUE,
JTaBaeMoO€ JIMH30M.

[Ipenens H(pUMEHUMOCTH
T€OMETPUYECKOU OINTHKH.
Bonnosas ontuka. Uutepdepenuus
cBeta. KorepeHTHbIE HCTOYHUKM.

VY cioBus HaOMOICHUS

MaKCUMYMOB U MUHUMYMOB

B HHTepEPEHIIMOHHON KapTHUHE

OT IBYX CUH(a3HBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

Hudpakius ceera. [udpaknmronnas
penieTka. Y clioBUe HaOIIOACHUS
[JIABHBIX MAKCUMYMOB MPU NaJICHUN
MOHOXPOMAaTHUYECKOI'O CBETA

Ha TU(PPaKIIMOHHYIO PEIIETKY.

B JINH3AX.
OOBbsicHEHUE IPUHIIUIIOB AEUCTBUS

U YCJIOBHI 0€3011aCHOr0 NPUMEHEHUS
OYKOB, JIyIIbl, (hOTOAMIapara,
IPOEKIIMOHHOIO aIIapara,
MHUKPOCKOIIa, TEIECKONA, BOJIOKOHHON
ONTUKH, TUPPAKITMTOHHOMN PEIICTKH,
HOJIIPOHIA.

Pemrenne pacueTHbIX 3a1a4 € IBHO
3aIaHHON (PU3UYECKON MOJIEIBIO

C UCIOJIb30BAaHUEM OCHOBHBIX
3aKOHOB U (DOPMYII T€OMETPUUIECKOM
OTITUKU.

[TocTpoenue u onrcanne n300paxeHus,
CO31aBa€MOI'0 IIJIOCKUM 3€pKaJIOM,
TOHKOU JIMH30M.

Paccmotpenue npenenos
IPUMEHUMOCTH T€OMETPUUECKOM
OITUKHU.

PacnioznaBanue (pr3nuecKux BICHUM
B ONBITAX U OKPYXKAIOLIEH KUZHU:
IPSIMOJINHEWHOE PaCIpOCTPAHEHUE
CBE€Ta, OTPAXKEHUE, PEITOMIICHHE,
uHTepdepeHms, Tudpaxuus

Y NIOJIIpU3alusl CBETA, AUCTIEPCHUS
CBETa.
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ITonspusanus csera.

TexHuueckue yCTpoucTaa

Y IIPAKTUYECKOE IPUMEHEHHUE:
OYKH, JIyna, oToanmapar,
IIPOEKIIMOHHBIN anmnapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAs
ONTHKA, TU(PPAKIIMOHHAS PEIIETKA,
MIOJISIPOU L

N3ydenue ycnouit HabIOACHUS
MaKCHMYMOB U MUHUMYMOB

B MHTEP(EPEHITMOHHONW KapTUHE
OT JBYX CHH(a3HBIX KOTePEHTHBIX
HCTOYHUKOB.

VcnoBue HaOMIOIEHHS TIIaBHBIX
MaKCHMYMOB IpHU MMaICHUN
MOHOXPOMAaTHYECKOTO CBETA

Ha TU(PPAKIMOHHYIO PEIIETKY.
AHann3 onTHYECKUX SIBJIICHUI

C MCIIOJIb30BAaHHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEMHOTO PacipoCTpaHEHUS
CBETA, 3aKOHBI OTPAKCHUS CBETA,
3aKOHBI MPEJIOMIICHUS CBETA.
Omnuncanye ONTHYSCKUX SIBJICHUI

C WCIOJB30BaHUEM (PHU3UICCKHUX
BEIWYMH: (POKYCHOE PACCTOSTHHE

M ONITHYECKAs CHJIA JTUH3EI

Hroro no pazneny

Pa3znen 3. OCHOBBI clieIIHAJIBHOM TeOPUHU OTHOCUTENbHOCTH (1asee — CTO)

3.1

OCHOBBI CIEITUAILHOMI
TEOPHH
OTHOCHUTEJILHOCTH

4

['panu1bl MPUMEHUMOCTH
KJIACCUYECKON MEXaHHUKHU.
[Toctynatsl cnenuaibHON TEOPUU
OTHOCHUTEJIbHOCTH: MHBAPUAHTHOCTD
MOJTyJIsl CKOPOCTH CBETA B BAKyyME,
MPUHIUAI OTHOCUTEIIBHOCTH
OWHIITEHHA.

Pemenune kauecTBEHHBIX 3a7a4

C OIIOPOM Ha U3YYEHHBIE IT0CTYJIaThI
CTO.

Hcnonp3oBanne HHPOPMAITMOHHBIX
TEXHOJIOTUH JUIsl TIOUCKa,
CTPYKTYPUPOBAHMUS, THTEPIIPETALIUN
U TIpeJCTaBJICHUs HHPOpMaALIUU

51




DdenepanbHas pabouas nporpamma | dusuka. 10—11 knaccesl (6a30BbIN yPOBEHbD)

OTHOCHTENBHOCTH
OTHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHU U COKpPAIIEHUE JITTUHBI.
DHeprus U UMITyJIbC
PENSITUBUCTCKON YaCTHILIBL.
CBs13b MacChl C DHEPrUEN

Y UIMITYJIbCOM PEJIITUBUCTCKOM
YaCTHULbl. DHEPrUs TOKOS

IIPH MTOJATOTOBKE COOOIICHU
O TPAHUIIAX MPUMEHUMOCTH
KJIACCUYECKOU MEXAHUKHU XU OCHOBAX

CTO

Hroro no pazneny

Paznen 4. KBantoBas ¢pusnka

4.1

DJ1eMEHTHI KBAHTOBOM
OIITUKH

®otonsl. Popmyina [1naHka cBs3u
SHEpruM (POTOHA C €r0 YaCTOTOM.
DHeprus u UMIyJIbC POTOHA.
OTKpBITHE U UCCIIEIOBAHUE
doTtorpdexra. OnbITHI

A.T'. CroneroBa. 3aKOHBI
dbotorpdekra. YpaBHeHue
OuiamTerHa 1 GoTodrddexTa.
«Kpacnas rpanuma» poroaddexra.
JlaBnenue cBeta. ONbBITHI

I1.H. JleOenesna.

XUMHUYECKOE ICUCTBUE CBETA.
TexHu4yeckne yCcTporucTBa

U TIPAKTUYECKOE TPUMEHEHUE:
dhoTodIEMEHT, POTOIATIHK,
coJIHEeYHas baTapesi, CBETOIUO]]

Ha6monenue poroaddexra

Ha YCTAHOBKE C [IMHKOBOU IIJIACTHHOM.
HccnenoBanue 3aKOHOB BHEIITHETO
dotorddekra.

OOBsICHEHNE OCHOBHBIX ITPUHITUIIOB
JICUCTBUS TEXHUUECKUX YCTPOMCTB,
TaKuX Kak: OTOIIEMEHT, (DOTOTATUHK,
coJIHe4Hasi ObaTapesi, CBETOJIUO/;

U yCJIOBUH X 0€3011aCHOTO
MIPUMEHCHMS B MPAKTUYECKOU KU3HU.
Pemienue pacueTHbIX 3a/1a4 C SIBHO
3aaHHOMN (YU3UYECKOU MOJICTIBIO

C UCITOJIb30BaHHEM OCHOBHBIX 3aKOHOB
1 (HOpMyIJT KBAHTOBOM ONTHKH.
Pemenne kauecTBEHHBIX 337124

C OIIOPOY HA U3YyYECHHBIE 3aKOHBIL,
3aKOHOMEPHOCTH KBAHTOBOMW ONTHKHU.
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Pacnio3naBanue pU3NYECKUX SBICHHMA
B Y4eOHBIX OIBITaX:
dotornekTpudeckuii 3QpeKT, CBeToBOE
TaBJICHHE.

Omnucanue n3y4eHHbIX KBAHTOBBIX
SABJICHUW U TIPOLIECCOB

C HCTIOIh30BaHUEM (PH3UIECKIX
BEJIMYMH: CKOPOCTH AJIEKTPOMArHUTHBIX
BOJIH, JUIMHA BOJIHBI M YaCTOTA CBETA,
SHEPTUS U UMITYIHC POTOHA

4.2

Crpoenue atoma

Mopens atoma Tomcona. OnbITbI
Peszepdopma nmo paccesinuto
o-vactuil. [ [manetapnas moaenp
aroMma. [loctynarel bopa.
Wznyuenue u nornomuieHue GOTOHOB
MIPU MEPEX0JIE ATOMA C OJHOTO
YPOBHS SHEPIUM Ha APYyrou. Buabl
crieKTpoB. CIEKTp ypOBHEN SJHEPTUH
aToma BOJOpOJa.

BousHoBEIE cBOMCTBA yacTUll. BoiHbI
ne bpoins. KopryckynsipHo-
BOJIHOBOM AyaJIN3M.

CHoHTaHHOE U BBIHYKIECHHOE
U3IIy4YCHHUE.

TexHuueckue ycTpoucTaa

Y IPAKTUYECKOE TPUMEHEHHUE
CIIEKTpaJIbHbIA aHAIU3

Wzyuenune moaenu onbita Pesepdopra.
[IpoBeneHne FKCrepruMeHTa

10 HAOJIO/ICHUIO JIMHEWMYATOTO CIEKTpa.
OrneHka a0COJIFOTHBIX U OTHOCUTEIBHBIX
MOTPENIHOCTEN U3MepeHul (PU3nIecKux
BEJIMYUH.

N3yuenne monenu aroma: ToMcoHa,
MJIaHETapHOM MOJIENI aTOMa, MOJICIH
aroma bopa.

N3yueHue criekTpa ypoBHEN SHEPTrUun
aToma Bojiopojaa. OObiACHEHHE
IIPUHLINIIOB IEUCTBUS U YCIOBUN
0e30macHOro MPUMEHEHHUS
CIIEKTPOCKOTIA, Jia3epa, KBAHTOBOI'O
KOMITbIOTEPA.

Penienune kauyecTBEHHBIX 3a7a4

C OMOPOI HAa U3YUYECHHBIE 3aKOHBI,
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(ciekTpocKoI), Ja3ep, KBAaHTOBBIN
KOMITBIOTEP

3aKOHOMEPHOCTHU U (PU3UUECKHE
SIBIICHUS 110 TeMe « CTPOEHHE aTOMa.
PacnioznaBanue pu3ndeckux BICHAN
B Y4eOHBIX OIBITaX: BOSHUKHOBECHHE
JIMHENYATOr0 CIIEKTPa U3JIyUCHHUS.
AHaJIN3 KBAaHTOBBIX MPOLIECCOB

U SIBJIEHUU C UCIIOJIb30BAHUEM
noctyJsiatoB bopa

4.3

ATOMHOE S7pO

DKCIEPUMEHTBL, I0KA3bIBAIOIINE
CJIO)KHOCTb CTPOEHUS Sapa.
OTKpbITHE PAIOAKTUBHOCTH.
Omneitel Pezepdopna

II0 OIPEACIICHUIO COCTaBa
PaANOAKTUBHOTO U3IIyYEHHUSI.
CgoiicTBa anb(da-, 6era-,
ramMmma-usinydeHus. BausHue
PaIOaKTUBHOCTHY Ha KUBbBIC
OpraHU3MBbl.

OTKpbITHE IPOTOHA U HEUTPOHA.
HyxkiionHas mozens siapa
['eitzenbepra-lBanenko.

3apsan saapa. MaccoBoe 4YuCIo sapa.
N3oTomnsL.

Anbba-pacnaa. DIeKTPOHHBIH

U TO3UTPOHHBIN OeTa-pacnaj.
['amMma-u3nyuenue. 3akoH
PaJMOAaKTUBHOIO pacmaja.

N3yyeHne 3KCIepuMeHTOB,
JTIOKA3bIBAIOIINX CIIOKHOCTb CTPOCHHUS
aTOMHOTO Si7Ipa.

HccnenoBanne TpPEKOB YaCTHII

(o roToBBIM (oTorpadusam).
N3ydeHune s1epHbIX CUII, SJIEPHBIX
pEaKLMi CUHTE3A U pacmaja,
TEPMOSIICPHOTO CUHTE3A.

N3ydeHne HyKJIIOHHOW MOJIEINH sipa
['eitzen6epra-lBaneHko.

OOBbsicHEHUE yCTpOMCTBA

Y IPUMEHEHUS JO3UMETPA, KaMepPbl
Bunbscona, simepHoro peakropa,
aTOMHOM OOMOBEI.

Pemenue 3amau ¢ onopou

Ha MOJIyYEHHBIE 3HaHUS, B T.4. O 3apsijie
¥ MacCOBOM YMCIIE SiIpa.
PacnioznaBanue pusndeckux sBIeHUN
B YUCOHBIX OTBITaX U B OKPY KAOIICH
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DHeprus CBSI3U HyKJIOHOB B SIZIPE.

S nepHble CHUIIBL.

HedekTt macchl spa.

SAnepuble peakuuu. [lenenue

U CUHTE3 S1Ep.

S nepneiit peakrop. TepmosiaepHsIin
cunTtes. [IpoGnemMbl U epcreKTUBBI
AIEPHON DHEPTETUKH.
DKOJOTUYECKHUE aCIIEKTHI SJIEPHOU
SHEPIrEeTUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE
ITO3UTPOHA.

MeTtoab!I HaOJIFOIEHUS

Y PETUCTPALMHU SJIEMEHTAPHBIX
YaCTHULI.

OyHIaMEHTAJIbHbBIC
B3auMoAeucTBUA. EMUHCTBO
(bu3HYeCcKOM KapTUHBI MUPA.
TexHuueckue ycTpoucTaa

Y IPAKTUYECKOE TPUMEHEHHUE:
03UMeETp, Kamepa BuiibcoHa,
AJIEpHBINA peakTop, aToMHas bomba

JKU3HU: €CTECTBEHHASI U HICKYCCTBEHHAS
PaIMOaKTUBHOCTb.

Omnmcanne KBaHTOBBIX SABJICHUHU

Y MPOILIECCOB C UCMOJIb30BAaHUEM
(U3UYECKUX BEIMYHH: TIEPHUOJT
MoJIypacnajia, YJHEpPrus CBSI3U aTOMHBIX
snep, neGexT Macchl sapa.

AHanu3 IpoIecCoB U SIBJICHUM

C MCIIOJIL30BaHUEM 3aKOHOB B
MOCTYJIATOB: 3aKOH COXPaHEHMUS
3JIEKTPUYECKOTO 3aps/ia, 3aKOH
COXpaHEHMsI MaCCOBOI'0 YMCIIa,
nocrtynatsl bopa, 3akoH
PaaOaKTUBHOIO pacraja.

VYuyacrtue B paboTe Kpyrjiaoro croja
«DyHIaMEHTAJIbHBIC B3aUMOICHICTBUSI.
EauHCTBO PU3HUIECKON KapTUHBI MUPAY).
Hcnonp3oBanne HHGOPMAITHOHHBIX
TEXHOJIOTHH JIJIS TIOMCKA,
CTPYKTYpPUPOBaHUs, UHTEPIPETAIIUN

U TIpeJICTaBIICHUs WH(pOpMaIuu

IIPH MOJITOTOBKE COOOIIEHUM

0 IPUMEHEHUM 3aKOHOB KBAHTOBOM
(U3UKN B TEXHUKE U TEXHOJIOTHUSX,
AKOJIOTMYECKUX ACTEKTax sAePHOM
SHEPIrETUKU

Hroro no pazneny

15
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Pa3zges 5. DiieMeHTbI aCTPOHOMMH U ACTPOPUUKH

5.1

JIEMEHTEI
aCTPOHOMHUU
U acTpop3uKu

7

OTarnbl pa3BUTHUS aCTPOHOMHUM.
[TpuknagHOe 1 MEPOBO33PEHYECKOE
3HAYeHUE aCTPOHOMMUHU.

Bun 3Be3anoro ne6a. Co3pesaus,
SIPKUE 3BE3/1bl, TJTAHETHI, UX
BUJIMMOE JIBHKECHHE.

ConHeuHas cucTema.

Comnnue. CoiHeyHAass aKTUBHOCTb.

Nctounuk sHeprun ConHua v 3B€3/.

3Be3/1bl, UX OCHOBHBIE
xapakTepucTuku. /{luarpamma
«CHEKTPAIBHBIN KIIACC —
CBETHMOCTBY. 3B€3/1bl INIABHON
MIOCJIEI0BATEILHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTB) JJIsI 3BE3/1
TJIABHOM MOCJIEI0BATENBHOCTH.
BHuyTpeHHee cTpoeHue 3B€3 /1.
CoBpeMeHHBIE TPEACTABICHUS

O IIPOUCXOXKIECHUU U IBOJIOLUN
CouHiia v 3B€37. DTanbl )KU3HU
3BE3I.

Muneunsiit [1yts — Hama ["anakTuka.
ITonoxxenue u nBmxenne CoHIa

B ['anakTuke. TUIIBI TaJlaKTHK.
PannoranakTviky u KBa3apbl
UepHbie ObIPHI B sipax ralakTUK.

[ToaroroBka cooOmieHuit 00 rTanax
pa3BUTHS aCTPOHOMUHU, O TPUKIIATHOM
¥ MUPOBO33PEHYECKOM 3HAYECHUU
aCTPOHOMMH, O METOJIaX MOJIyYEHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUM,
OTKPBITUSAX B COBPEMEHHOI
aCTPOHOMUHU.

N3ydeHne coOBpeEMEHHBIX
IIPEACTABICHUMN O TPOUCXOKIAECHUN

1 sBoonnu CoJHIA U 3BE3/.
N3yueHne TUTIOB TAJIAKTUK,
paauOralakTHK U KBa3apoB.
N3yuenue nBuxeHns HEOECHBIX Te,
ABOJIIOIMY 3Be3]1 U Beenenno,
MPOIIECCOB, MPOUCXOASIINX B 3BE€3/aX,
B 3BE€3HBIX CUCTEMAX,

B MEXKTATAKTUYECKOU CpEIE,
MacITabHOU CTPYKTYphl BceneHHOIH.
OObsicHenue pacimupenus Beenennoi
Ha OCHOBE 3aKOHa Xaboua.
[ToaroToBKa K 00CYKICHUIO
HEPEIICHHBIX TPOOJIEM aCTPOHOMUH.
[IpoBeaenue Habm01eHUIM
HEBOOPYKEHHBIM TJIa30M

C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH JIJIs1 ONPEIETICHUS
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Bcenennas. Pacumpenne
Bcenennoit. 3akon Xab0ma.
Pa30eranue ramaktuk. Teopus
boseiroro B3peiBa. Penukrosoe
U3ITy4EHUE.

MacmrabHas CTpyKTypa
Bcenennon. MeraranakTuka.
Hepeennsie npo6ieMsl

MOJIOKEHUSI HEOECHBIX OOBEKTOB

Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3nsa CeBEpHOTO MOy IIApUs

U SIPKUE 3BE3/IbI.

[TpoBeaeHne HAOIIOACHUI B TEIECKOI
Jlynsl, naner, Mneunoro [lytu.
VYyactue B IUCKYCCUU O HEPEIIEHHBIX
npo0iemMax aCTpOHOMUU

aCTPOHOMHH
Hroro no pazneny 7
Pa3zngen 6. O00o01maroniee noBropenne
6.1 | O6o6maromee 4 O06o001IeHNE U CUCTeMaTH3aIIHS VYyacTue B JUCKYCCUU O pOJTA (PU3UKU
TIOBTOPEHUE COJIEpKaHusl pa3/ie]ioB Kypca Y aCTPOHOMUH B PA3JIMIHBIX cepax

«Mexanuka», «MonekyisapHas
¢u3MKa U TEPMOIMHAMUKAY,
«QnekTponrHaMukay, «Konebanus
Y BOJIHBD, «OCHOBBI CIIELIUATIBHOU
TEOPUU OTHOCUTEIBHOCTH,
«KBanToBas puszmnkay, « AINeMEHTHI
aACTPOHOMUU M aCTPOPUIUKI.
Ponb ¢usuku u actpoHoMun

B DKOHOMHUYECKOH,
TEXHOJOTMYECKOM, COIMATbHOM

Y DTHUYECKOH chepax nesTeIbHOCTH
YeJIOBEKa, pOJib U MECTO (PU3UKHU

Y aCTPOHOMMH B COBPEMEHHOU
Hay4YHOU KapTUHE MHUPA, 3HAYCHUE

JICSITEIbHOCTH YEJIOBEKA.
IToaroroBka cooOmEeHNH 0 MecTe
(bu3nYeCKO KapTHHBI MUPA B Py
COBPEMEHHBIX MPEICTABICHUI

0 IIPUPO/IE.

BrimonHenne yueOHbIX 3aJaHUM,
JEMOHCTPUPYIOIINX OCBOEHHUE
OCHOBHBIX TIOHATHUH, (DU3NIECKUX
BEJTMYMH 1 3aKOHOB Kypca (PU3HKHU
10-11 xnaccoB
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OIMCaTEIIbHOM,
CUCTEMATU3UPYIOLLEH,
OOBSICHUTEIBHOM

Y IPOTHOCTUYECKON (PyHKIIMIA
buznueckoil Teopum,

poJib pusnUecKoi Teopun

B ()OpPMUPOBAHUY TMPEACTABICHUN
0 pU3NYECKOI KaPTHHE MHUPA, MECTO
(bu3nyecKoil KapTUHBI MUpa

B 00111eM psily COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
IIPEACTABICHUH O IPUPOAC

Hroro no pazneny 4
PesepBHoe Bpems

OBHIEE KOJIMYECTBO 68
YACOB I10 TTPOT'PAMME
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INEPEYEHDb (KOAU®UKATOP) PACIIPEJAEJIEHHBIX 110 KJIACCAM
MMPOBEPSIEMBIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHMUSI
OCHOBHOM OBPA3OBATEJBLHOM ITPOT'PAMMBI CPEJTHET'O OBIIETO
OBPA30BAHUSA U DJIEMEHTOB COAEPKAHUA 11O ®PUSUKE

B ¢denepanbHbIX M pernoHANBHBIX TMPOIEAYpax OIEHKH KadecTBa 0Opa3oBaHUs
UCIIOJIb3yeTCsl mepeueHb (KoauduKaTop) paclpeaesieHHbIX MO KiaccaM IMPOBEPSIEMBIX
TpeOOBaHMI K pe3yJabTaTaM OCBOCHHUS OCHOBHOW 0OOpPa30BaTEIHHOM TMPOTPAMMBbI
CpemHero o0IIero oOpa3oBaHus U AJIEMEHTOB COJIEPKaHMS 1O (HhHU3HUKE.

10 KJIIACC

IIpoBepsieMble TPeOOBAHUA K Pe3yJIbTATAM OCBOCHHSI OCHOBHOI 00pa3oBaTeILHOM
MPOrpaMMblI

Kon [IpoBepsieMble PEIMETHBIE PE3YJIbTATHI OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOTO o0pa3oBaTeIbHOM IPOrpaMMBbl CPEHET0 001IEr0 00pa3oBaHUs
pe3yabrara
10.1 JleMoHCTpUpOBaTh Ha MpUMEpax pojib H  MECTO  (PU3KUKHU

B () OpMUPOBAHNUN COBPEMEHHON HAyYHON KapTUHBI MUpPA, B Pa3BUTHH
COBPEMEHHOW TEXHUKHU U TEXHOJIOTHM, B IPAKTUYECKOUN NEATEIBbHOCTH
moaen

10.2 Y4uThIBaTh TPpaHUIIBI TPUMEHEHUS N3YUYCHHBIX (DU3UUSCKUX MO/ICTICH:
MaTepuajibHas TOYKa, MHEpIMajJbHas CUCTeMa OTcyeTa, abCOIIOTHO
TBEPJO€ TEJIO, UACATBHBIN T'a3; MOJCIN CTPOCHHUS Ta30B, KUJIKOCTEH
U TBEPJIBIX TeJ, TOUYCUHBIM SJCSKTPUUCCKUN 3apsii — MPU PEIICHUU
bU3UIEeCKUX 3a1a9

10.3 Pacno3naBath ¢uzuyeckue siBiaeHUSA (MPOIECChI) U OOBSICHATH HUX
Ha OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISIPHO-KMHETHUYECKOU TEOPUU
CTPOEHHs  BEWIECTBA M JJIEKTPOJMHAMHUKH:  PABHOMEPHOE
Y PaBHOYCKOPEHHOE MPSMOJIMHEMHOE BUKEHNE, CBOOOTHOE NaJICHUE
T€J, JIBW)KEHHE IO OKPYKHOCTH, WHEPLMS, B3aUMOJECHCTBUE TEI;
g ¢ysusi, OpOyHOBCKOE ABMKEHUE, CTPOCHUE )KUIKOCTEN U TBEPIBIX
T€J, W3MEHEHUWE o0beMa TeNl MpU HArpeBaHUM (OXJAXKIACHHH),
TEIJIOBOE PAaBHOBECHE, WCHApPEHHE, KOHJCHCALMs, IUIABJICHUE,
KPUCTAUIM3alUs, KUIIEHWE, BIAXKHOCTbD BO3yXa, IOBBILICHUE
JABJICHUS T'a3a PU €ro HarpEBAHUH B 3aKPBITOM COCYJE, CBSI3b MEXKY
IapaMeTpaMHu COCTOSIHHS ra3a B HM30MPOLECCAX; AICKTpHU3aLUs Tell,
B3aMMO/JICHCTBUE 3aPsI0B
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10.4

OnucelBaTh MEXaHUYECKOE [BUKEHHE, HUCHOJb3Yys (U3NYECKUE
BEJINYMHBL: KOOPJMHATA, MMYTh, IEPEMENIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CHJla, UMIYJIbC TEla, KHAHETUYECKas DHEpPIusd,
NOTEHUMAIbHAsT JSHEprusi, MexaHudeckass paboTa, MeXaHHYecKas
MOIIHOCTh; MpPH OINHUCAHUM MPaBUIBHO TPAKTOBAaTh (HU3UUECKUI
CMBICJ HCIIOJIb3YEMbIX BEJIMYMH, HMX OO0O3HAUEHUS M EIUHUIIBL,
HAXOAUTh (POPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PHU3UUYECKYIO BETUUHHY
C APYTMMH BEJIMYMHAMU

10.5

OnuceIBaTh U3y4YEHHbBIE TEIJIOBBIE CBOMCTBA TEN U TEIJIOBBIE SIBICHMUS,
UCIONB3Ysl (PU3NYECKUE BEJIMYMHBL JaBJICHHUE Ta3a, TEMIEparypa,
CPEIHsAs] KHHETUYECKasl YHEPTUsl XAa0TUYECKOIO JBMKEHHUS MOJIEKYJI,
CpPEIHEKBaJpaTH4Has CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIJIOTHI,
BHYTPEHHS OJHeprusi, pabora Tras3a, KOd3()(PUIMEHT MOJE3HOTrO
JNEUCTBUS TEIUIOBOTO JIBUraTess; MpPU ONUCAHUU MPABUIIBLHO
TPaKTOBaTh (PU3UYECKUI CMBICI HWCHOJIB3YEMBIX BEIMYWH, WX
0003HAUEHHUS U E€OUHUIIBI, HAXOIUTh (OPMYJIbI, CBS3bIBAIOIIHNE
JaHHYI0 (PU3UYECKYIO BEJIUUYHMHY C APYTUMH BEIUYHHAM

10.6

OnuceiBaTh  HM3YYEHHBIE  BJIEKTPUYECKHME CBOMCTBA  BEIIECTBA
U DJIEKTPUYECKUE SBJICHUS (MPOLIECCHI), HCIONB3Ys (PU3NUECKHUE
BEJIMYUHBL:  DJIGKTPUYECKUN  3apsl,  AJIEKTPUYECKOE  TOJIE,
HalpsOKEHHOCTh  TOJIS, MHOTEHIMAaJl, Pa3HOCTh  IOTEHIUAJIOB;
MpyU  ONUCAHWM TPABUJIBHO TPAKTOBaTh (PU3MUECKUN  CMBICI
WCIIOJIb3yeMbIX BEJIMYMH, UX O00O03HAUYECHHsS] U €AUHUIIBI, YKa3bIBaTh
(hOopMyJIBI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUYUHY C IPYTUMHU
BEJIMYMHAMU

10.7

aHaJIU3UpPOBaTh (PU3NUECKHE TMPOUECCHl U SIBICHUS, HCIOIb3YS
(bu3nyecKre 3aKOHBI U PUHIUIIBL: 3aKOH BCEMUPHOTO TAroTeHus, I, 11
u III 3akoHbl HprOTOHA, 3aKOH COXpAaHEHUSI MEXAHUYECKOW SHEPIHUH,
3aKOH COXPAaHEHUS UMITYJIbCA, IPUHLIMI CYNEPIIO3ULIAN CUJI, TPUHIIMUI
PaBHOIIPaBUSI MHEPLMAIBHBIX CHUCTEM OTCYETA; MOJIEKYJISPHO-
KUHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, FA30BbIC 3aKOHBI, CBA3b
CpEoHEW KHHETUYECKOW SHEPTUM TEIUIOBOTO JBWXEHHUS MOJICKYII
¢ a0COJIFOTHOM TEMITepaTypoil, MEPBBIN 3aKOH TEPMOAMHAMUKH; 3aKOH
COXpaHEHMS DJICKTPUUYECKOro 3apsaa, 3akoH KyroHa; mpu 3ToM
pasnuyaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA, €0 MaTeMaTHYECKOE
BBIpaXKEHUE U YCIOBUS (TPaHUIIbI, 00J1aCTH) TPUMEHUMOCTH

10.8

OOBSICHAT, OCHOBHBIC TPHHIMIBI JEUCTBHS MAaIlWH, TPHOOPOB
U TEXHUYECKUX YCTPOMCTB; pazinyaTh YCJIOBUS HX 0OE€30MacHOTO
HCTOJIb30BaHUS B IOBCEHEBHOM KU3HU
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10.9

BbIMONHATE 9KCIEPUMEHTHI IO MCCIIEIOBAHUIO (PU3NYECKUX SIBICHUUN
U TPOIIECCOB C UCIOIB30BAHUEM MPSIMBIX U KOCBEHHBIX MU3MEPEHUM;
npu dSToM (QopMynupoBaTh mpobieMmy (3adady) U TUIOTE3Y
y4eOHOro IKCIEPUMEHTa, COOMpaTh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyI0BaHUs1, TPOBOJUTH OMBIT U (POPMYITUPOBATH BHIBOIBI

10.10

OCYHICCTBJIHTB INpAMBIC W KOCBCHHBLIC H3MCPCHUA (1)I/I3I/I‘-I€CKI/IX
BCIIMYHWH, IIPH 3TOM BI)I6I/IpaTI> ONTUMAJIBHBIA CITIOCO0 HU3MCPCHUA
H UCITIO0JIBb30BaTh N3BCCTHLIC MCTOAbI OICHKN HOI‘pGIHHOCTCﬁ I/I3MepCHI/If/'I

10.11

HccnenoBath 3aBUCHUMOCTH  MEXAY (U3HMUYECKUMHU BEIUYHMHAMHU
C HCIOJb30BAaHUEM MPSIMBIX MU3MEPEHUH; MPU 3TOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHUPOBATH pE3yJbTaThl MOJYYEHHOH 3aBUCUMOCTH
bu3MYeCKUX BETUYHH B BUJEC TAONMIl U TPa@HUKOB, IEIATh BHIBOJIBI
10 pe3yJIbTaTaM MCCIIEIOBAHUS

10.12

CobOmonate mpaBwia 0O€30MacCHOrO TpyAa MpU  MPOBEAECHUU
WCCIIEIOBAaHU B paMKax Y4YeOHOTO OKCIEpPUMEHTa, Yy4eOHO-
HCCIIEIOBATENILCKOM U MPOEKTHOM JEATENIBHOCTH C MCIIOJIb30BAaHUEM
M3MEPUTENbHBIX YCTPOMCTB U Ta0OPaTOPHOTO 000PYI0BAHUS

10.13

Pemate pacderHsle 3aa4uu ¢ SBHO 3aJaHHON (PU3MUECKON MOMACIBIO,
WCIIONB3YS (PU3HYECKHE 3aKOHBI M IPUHIIMIIBI; HA OCHOBE aHallu3a
YCIOBUS 3aJlaud  BBIOMpaTh (PU3MYECKYI0 MOJCHIb, BBIICIATH
(dbu3nyeckue BEIMYMHBI U (HOPMYJIBI, HEOOXOUMBIE IS €€ PEIICHUS,
MPOBOJIUTH PACYETHI U OLICHUBATH PEAIbHOCTD IMOJYYEHHOTO 3HAUCHUS
(hbU3NIECKOM BEITUIMHBI

10.14

Pemlate  KadyeCcTBEHHbIE  3aJayd:  BBICTPauBaThb  JIOTMYECKU
HETPOTUBOPEUYUBYIO LIETIOYKY PACCYKIAECHUM C OIIOPOU HA U3YUYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SIBIICHUS

10.15

Hcnonb3oBaTh TMpU peHIeHMH Y4YEeOHBIX 3a7ad COBPEMEHHBIE
MH(OPMALlMOHHBIE TEXHOJOTHUH Ul TIOUCKA, CTPYKTYpPUPOBAHUS,
MHTEPIIPETAllMM U MPEICTaBICHUs] y4eOHOW M Hay4yHO-NOMYJISIPHON
uH(pOpManuK, NOJIYYECHHOW U3 PA3TMYHBIX UCTOYHUKOB; KPUTHUYECKU
aHAIM3UPOBATh MOJYyYaeMyI0 HHPOPMaALIHIO

10.16

[IpuBOaMTH TIPUMEPHI BKJIAa POCCUHUCKUX M 3apPYOCKHBIX YUCHBIX-
(U3UKOB B pa3BUTHE HAYKU, OOBSICHEHHE INPOLIECCOB OKPYKAIOLIETO
MHpPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUN

10.17

Hcnonb3oBaTh TeOpeTHUECKUE 3HAHHS MO (U3HKE B MOBCEIHEBHOM
KU3HU 111 o0ecriedeHust 0€30MacCHOCTH MPU 00pallieHuy ¢ mpudopamu
U TEXHUYECKUMHU yCTPOMCTBAMM, [JII COXPAHEHUS 3JI0POBbs
U COOJIIOJIEHUS HOPM SKOJIOTMYECKOrO IOBEJICHUS B OKPYKAIOIICH

cpene
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10.18

PaGotate B rpyIe ¢ BBIIIOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBAaTh ~ pabOTy  TPYIIBL, PAHOHATBHO  PACIPEACISAThH
00A3aHHOCTH M IUIAHUPOBATh JEATEIbHOCTh B HECTAHJAPTHBIX
CUTyallMsIX, aJ€KBaTHO OLIEHMBATHh BKJIAJ KaXXIOT0 M3 yYAaCTHHKOB
TPYMIBI B pEIICHUE paccMaTpruBaeMoil mpoOIemMbl

IIpoBepsieMble 3J1eMEHTHI COIePsKAHUSA

Kox
pazzaena

Kon
MIPOBEPSEMOTrO
DJIEMEHTA

[IpoBepsieMbie PIEMEHTHI COAEPKAHUS

OU3NKA UMETOJbI HAYYHOTI'O ITO3HAHU A

1.1

du3nka — HayKa o npupone. Haydnsie MeTOIbI O3HAHUS
OKpyxaromero mupa. Posb dKcriepuMeHTa U TEOpuH
B IIPOLIECCE MO3HAHUS IPUPO/IbL. DKCIEPUMEHT B (PU3HKE

1.2

MonenupoBanue (U3NYECKUX SBJICHUNW W TIPOIIECCOB.
Hayunbie runorte3pl. @u3nyeckue 3aKOHBI U TEOPHUHU.
['panuiel mpuMeHMMOCTH  (DU3WYECKHX  3aKOHOB.
[Ipunmun  coorBercTBusA. Poap u  MecTto  (U3UKH
B (popMHUpOBaHUHU COBPEMECHHOM HAyYHON KapTHUHBI MUPA,
B MPAKTUYECKOU IEATETBHOCTH JIFOJIEN

MEXAHUKA

2.1

KMHEMATHUKA

2.1.1

Mexanuueckoe JIBUKEHHUE. OTHOCHUTENIBHOCTD
MEXaHUYECKOTO  JBUKCHUS. Cucrema  orcuera.
Tpaekropus

2.1.2

ITepememenue, CKOpPOCTb (cpennss CKOpOCTb,
MTHOBEHHAsi CKOPOCTb) U YCKOPEHUE MaTepualbHON
TOYKM, HMX MPOEKIMM HAa OCH CHUCTEMBbl KOOPAMHAT.
CoxeHne nepeMeeHni U CI0KEHUE CKOPOCTEN

2.13

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJMHEIHOE
nBrKeHHe. [ paduku 3aBUCMOCTH KOOPAUHAT, CKOPOCTH,
YCKOPEHMS, IyTH U IEPEMELIEHUS MaTepUaIbHON TOUYKH
OT BPEMEHHU

2.14

CBoboHOE MajicHue. Y CKOpeHHe CBOOOTHOTO MaACHUS

2.1.5

KpuBonuHueiiHoe nBuxeHue. PaBHOMEpHOE JBHKEHHE
MAaTEpUAIBHOM TOYKA II0 OKPYXHOCTH.  YTIJIOBas

62



denepanbHas padouas nporpamma | @usuka. 10—-11 knaccel (0a30BbIi YpOBEHb)

CKOpOCTb, JHMHEWHass ckopocTe. Ilepuon u wyacrora.
L{leHTpOCTpEMUTENBHOE YCKOPEHHE

2.1.6

TexHuueckue YCTPOﬁCTBaI CIIMAOMCTD, JABHOXKCHHC
CHapAOd0B, HCITHBIC U PCMCHHBIC IICPCIa4YN

2.1.7

[Ipaktnueckue pabGotel. M3MepeHne  MIHOBEHHOMU
ckopoctu. VccnenoBanue COOTHOIIEHUS! MEXTY ITyTSMH,
IPOWJIECHHBIMU TEJIOM 32 IIOCJICJOBATEIIbHBIE pPAaBHbBIC
MPOMEKYTKHA BPEMEHHU ITPU PAaBHOYCKOPEHHOM JIBUKEHUU
C HayaJbHOM CKOpPOCTBIO, paBHOM HyIO. M3ydeHwue
JBIDKEHUS INApUKa B BA3KOM KUAKOCTH. M3ydeHue
JBUKEHUS Tena, OPOLIEHHOTO TOPU30HTAIBHO

2.2

JTMHAMUKA

22.1

[Ipunuun otHocutenbHOCTH ['anmuiies. IlepBbiil 3aK0H
Herorona. MHeprmanbHble CUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHuunn cynepno3unyum Cri

223

Bropont 3akoH HproTroHa s MarepuanbHONW TOYKH
B nHeprmanbHoii cucreme orcyeta (MCO). Tperuii 3akoH
HproroHa 1151 MaTepranbHBIX TOUEK

224

3akoH BceMUpHOro TaroreHus. Cuna tsokect. [lepBas
KOCMMYECKas CKOPOCTh. Bec Tena

2.2.5

Cuia ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusa. Cyxoe Tpenue. Cumna TpEeHHUs CKOJIbKEHUS
u cuna tpeHus mnokos. Kosddumument tpenus. Cuna
COMPOTHUBIICHHUS MPU IBMXKCHUH TeJa B )KUJIKOCTH WU Tra3e

2.2.7

bHOC U BPallaTCIIbHOC ABMIKCHUC a0COIIOTHO

2.2.8

MoOMEHT cuiibl OTHOCUTENIBHO OcCH BpalmieHus. [linedo
cuibl. Y ciioBHs paBHOBecHs TBepaoro tena B UCO

229

TexHuueckue YCTpOﬁCTBaZ IIOAIINITHUKH, JOBHXKCHHC
HNCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[TpakTiueckue pabGoTel. M3yueHue nBmwkeHus Opycka
110 HAKJIOHHOH IIJIOCKOCTH IO JEMCTBUEM HECKOJIBKUX CHIL
HccnenoBanye 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAFOIIMX
B JAepopMUpyeMOl NpyXKHUHE U PE3UHOBOM oOpasle,
OT BeJIMUYUHBI uUX Aedopmanuu. VMcecnenoBanue yciaoBuii
PaBHOBECHS TBEPIOTO TENA, UMEIOILEr0 OCh BPAILICHUS
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23 3AKOHBI COXPAHEHUA B MEXAHUKE

2.3.1 Nmnynbc MatepuanibHOM TOUYKH, CUCTEMBI MATEPHAIIBHBIX
To4yeK. UMMybCc CHIIBI 1 U3BMEHEHHE UMITYJIbCca Teja

232 3akoH coxpaHeHusi ummyinbca B HMCO. PeaktuBHOE
JIBUKEHUE

233 Pa6ota cumbl

234 MOIIHOCTh CUITBI

235 Kunernueckas sHeprus marepuaibHOW TOUKH. Teopema
0 KHHETUYECKON DHEPTUU

2.3.6 [lorenunanbHas osHeprusd. lloTeHumaneHas dSHEpPrus
ynpyro negopMupoBaHHOW TpyxuHbL. [loTeHnuanbHas
SHEPrus Tejaa BOJIU3U MOBEPXHOCTH 3eMITU

2.3.7 [ToreHuManbHple W HENOTEHUUANbHbIE CHIIBL. CBS3b
paboThl  HEMOTEHIHUAIBHBIX CHJI C  HM3MEHEHHUEM
MEXaHUYECKON JHEPTUU CUCTEMBI TEJ. 3aKOH COXPAHEHUS
MEXaHUYECKON YHEPTUH

2.3.8 Yupyrue v Heynpyrue CTOJIKHOBEHUS

239 TexHuyeckne ycTpoiCTBa: JBUKEHHUE PAKET, BOJIOMET,
KOIIep, MPY>KUHHBIN MTUCTOJIET

2.3.10 [IpakTuueckue padotsl. U3yueHue cBsI3u CKOPOCTEH Tel
npu Heymnpyrom yaape. MccimemoBanue CBS3M paOOTHI
CUJIbI C '3BMEHEHUEM MEXAHUYECKOM SHEPIUH Tea

3 MOJIEKVYIJIAAPHASA ®U3UKA U TEPMOJAMMHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU

3.1.1 OCHOBHBIE  TOJOKEHUS  MOJIEKYJSIPHO-KUHETHYECKON
teopun. bpoyHoBckoe nBuwxkenue. dudbdysus. Xapakrep
JBI>KCHUS U B3aUMOJICHCTBUS YaCTHI] BEIIECTBA

3.1.2 Mogenn CTpoeHHUsI Ta30B, KUJIKOCTEHW W TBEPABIX TEI
1 00BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATUX MOJIETICH

3.13 Macca monekyn. KonumdectBo BemiecTBa. IloctosHHas
ABorajipo

3.14 TennoBoe paBHOBecHe. TeMmeparypa U €€ U3MEpPEHUE.
[ITxana Temneparyp Llenbcus

3.1.5 Mogenp wupaeanbHoro Traza. (OCHOBHOE ypaBHEHUE

MOJIEKYJIIPHO-KUHETUYECKON TEOPUU UACAIBHOIO ra3a
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3.1.6

AOconoTHasi ~ TemiepaTrypa Kak ~ Mepa  cpeaHel
KUHETUYECKOW DHEPrUU TEIUIOBOIO JIBMKEHUS YaCTHIL
raza. llIkana remneparyp KenbBuna

3.1.7

Ypasuenue Knaneiipona — MenaeneeBa. 3akoH /lanpToHa

3.1.8

['a30Bpie 3akoHBL. HM3ompoieccel B UICATBHOM Trase
C TOCTOSHHBIM KOJIMYECTBOM BEIIECTBA: H30TEpMa,
u30xopa, nzobdapa

3.1.9

TexHuyeckue ycTpoicTBa: TepMOMETP, OAPOMETP

3.1.10

HpaKTI/I‘-IGCKI/IG pa6OTI)I. I/I3M€peHI/Ie MacCbl BO3ayXa
B KJACCHOM KOMHaTe. HCCHGI[OBaHI/IG 3aBUCHUMOCTHU
MCXKAY IMapaMCTpaMn COCTOAHHA Pa3pCKCHHOI'O ra3a

3.2

OCHOBbBI TEPMO/IMHAMUNKIA

3.2.1

TepmoauHamMuueckass cucTeMa. BHYTpeHHssT SHeprus
TEPMOJMHAMHYECKONH  CHCTEMBI M  CIOCOOBI €€
U3MEHEHUS

322

KommuectBo TemnoTsl u pabota. BHyTpeHHssT sHEprus
OJIHOATOMHOT'0 MJICAJILHOTO Ta3a

323

Bunel Terutonepenayn: TEIIONPOBOIHOCTh, KOHBEKIIHS,
U3JTy4YCHUE. TennoemkocThb Tena. VY nenbHast
TETIOEMKOCTh BellecTBa. Pacuer konuyecTBa TEMJIOTHI
IpH TeIuIonepeaaye

324

[lepBbIii 3aKOH TepMOaMHAMUKH. lIpuMeHeHue mepBoro
3aKOHa TEPMOJMHAMHUKU K u3onporneccaM. ['paduueckas
UHTepIpeTanys paboTsl ra3a

3.25

TerioBsie mamuHbl. [IpUHUOKANBL JTEMCTBUS TEIUIOBBIX
MaiuH. [IpeoOpa3oBaHus SHEPTHH B TEIJIOBBIX MAIlIMHAX.
Koadpdumment monesnoro aeiictBus (manee — KIIJI)
termnoBoi MammHbl. [{ukn Kapuo u ero KIT/]

3.2.6

Bropoit 3akon  TepmomuHamuku. HeoOGparumocthb
IIpOLIECCOB B mpupofe. TemnoBele  IBUIATEIIH.
DKOJIOTHYECKHUE MPOOJIEMBI TEIIOIHEPTETUKU

3.2.7

TexHu4yeckne YCTPOMCTBA: JABUIaTellb BHYTPEHHETO
cropanusi, ObITOBOI XOJIOJUIbHUK, KOHTULUOHED

3.2.8

[IpakTueckue  pabOTHL N3mepenne  yaenbHOU
TEIIOEMKOCTH
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33 AT'PET’ATHBIE COCTOSAHM A BEIHECTBA. ®A30BbIE ITEPEXO/IbI

3.3.1 [TapoobOpa3oBanne ©  KOHjJeHcalmusa.  VcmapeHwue
U KUIEHWE. YJenbHas TeIioTa MapooOpa3oBaHus.
3aBUCHUMOCTh TEMIIEPATYPhI KUTICHUS OT JABJICHHS

3.3.2 AOCOIOTHAsT U OTHOCUTENIbHAS BJIAKHOCTH BO3/yXa.
Haceimennsiii map

3.33 TBepnoe Teno. Kpucramnmueckue u amopdHbie Tena.
AHM30TPONUS CBOMCTB KPUCTAILIOB. KUIKUE KPUCTAILIIBL.
CoBpeMeHHbIE MaTepHUalbl

334 [lnaBnenue wu KpucraumM3auus. YaenbHas TeIUIoTa
miasieHus. Cyomumanus

335 YpaBHEHHE TEIIOBOTO OaaHca

3.3.6 TexHn4eckrue yCTPOMCTBA: THUTPOMETP W TMICUXPOMETP,
KAIOPUMETP, TEXHOJOTUM TIOJIYYEHUS COBPEMEHHBIX
MaTtepuaioB, B TOM  YHCIE€  HAHOMATEPHUAJIOB,
Y HAHOTEXHOJIOTUHU

3.3.7 [IpakTuyeckue paboThl. MI3MepeHue BIaxKHOCTH BO31yXa

4 DJIEKTPOIMHAMUKA
4.1 DJIEKTPOCTATUKA

4.1.1 DIIeKTpU3alus Tell. DIEeKTpUUecKuid 3apsa. JlBa Buaa
AJIEKTPUUECKUX 3aPsI0B

4.1.2 [IpoBOAHUKY, TUATEKTPUKHU U MTOTYTIPOBOAHUKA

413 3aKOH COXpaHEHHs AJIEKTPUUECKOTO 3apsiaa

414 BzaumopeiictBue 3apsaoB. 3akoH Kynona

4.1.5 nyeckoe mnojie. HanmpsykeHHOCTh AIEKTPUYECKOTO

unuu. JIMHUKM HaNpsS>KEHHOCTU

4.1.6 Paborta cun snekrpoctarmueckoro moisa.  [loTeHmmar.
Pa3HocTh noTeHnuanos

4.1.7 [IpoBogHMKM W [OUAJEKTPUKHM B I[OCTOSTHHOM
AJIEKTPUUYECKOM MoJe. [[usnekTpuueckas IpOHUIIAEMOCTh

4.1.8 OnektpoeMkoctb.  KonaeHcaTtop.  DIEKTPOEMKOCTH

IUIOCKOTO  KOHJEHcAaTtopa. DHEprus  3apspKeHHOTO
KOHJIEHCATOpa
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4.1.9

TexHuyeckue yCTpPOWCTBA: DJIEKTPOCKOI, JJIEKTPOMETD,
JJEKTPOCTATHYECKAS 3aIuTa, 3a3¢MJICHHE
3NEKTPONPUOOPOB, KOHJECHCATOP, KCEPOKC, CTPYHHBIM
IIPUHTED

4.1.10

[IpakTuueckne paboTel. W3mepeHue 3IEeKTPOEeMKOCTH
KOH/IEHCATOpa

4.2

[MOCTOSIHHBIM DJIEKTPUUYECKHUIM TOK.

TOKH B PA3JIMYHBIX CPEJJAX

4.2.1

YcnoBus CyleCTBOBaHUS IMMOCTOSHHOIO 3JIEKTPUUECKOTO
Toka. Uctounnku Toka. Cuia Toka. [loCTOSTHHBIN TOK

422

Hanpsixenue. 3akon Oma i1 yyacTka uenu

423

DJIEKTPUYECKOE COMPOTUBIICHHUE. Y JICIBHOE CONPOTUBIICHUE
BEIIIECTBA

4.2.4

HOCJ’IGIIOB&TGHBHOG, MapayiICIbHOC, CMCIIaHHOC
COCOIUHCHUC ITPOBOJHNKOB

4.2.5

Pabota snexrpudeckoro Toka. 3akoH [[xoyms — Jlenma

4.2.6

MOIIHOCTB 3JIEKTPUYECKOrO TOKA

4.2.7

aneKTpoaBrKymas cuwia (nanee — 9J1C) u BHyTpeHHee
CONPOTHBJIEHUE UCTOYHUKA TOKA. 3aKOH OMa 7151 TOJTHOM
(3aMKHYTOI) 3JIEKTPUUYECKON 11(S1078 Kopotkoe
3aMbIKaHUE

4238

DJIEKTpOHHAs  MPOBOAUMOCTb  TBEPHABIX  METAJLJIOB.
3aBUCHMOCTb COITPOTUBIICHUSI METAIUIOB OT TEMIIEPATYPBHL.
CBepXITpOBOJIMMOCTh

4.2.9

DIIEKTPUYECKHUM TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX
My4YKOB

4.2.10

[lonynpoBonnuku.  CoOCTBeHHass U IpPUMECHas
IIPOBOJMMOCTh  IOJIyIPOBOAHMKOB. CBOMCTBa  p-n
nepexoja. [ToaympoBogHIKOBBIE TPUOOPHI

4.2.11

DJIEKTPUUYECKUI TOK B ANEKTPOIUTAX.
DIIEKTPOJIUTHYECKAS] AUCCOLHMALUS. DIEKTPOJIN3

4.2.12

DJIeKTpUuUeCcKnii TOK B razax. (CamMoCTosATEeNbHBIN
M HECAMOCTOATENbHBIM  paspsid. Pasnuunbeie  THIIBI
CaMOCTOSITENIBHOTr O pa3psiaa. Monnus. [lnazma
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4.2.13

TexHUYeCKHue YCTPOMCTBA: aMIIEPMETP, BOJBTMETP,
peocTtar, HMCTOYHUKH TOKa, 3JIEKTPOHArpeBaTeIbHbIE
IPUOOPHI, IEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP
CONPOTUBIICHUS, BAKYYMHBIH  JIHOJA, TEPMHUCTOPBI
U (QOTOpE3nCTOphl,  MOJYNPOBOJAHUKOBBIA  JTHOJ,
rajJbBaHUKa

4.2.14

[Ipaktnueckne  paboTel.  M3ydeHue  cMemaHHOTO
COECIMHEHMS PE3UCTOPOB.

N3mepenne DJIC HCTOYHMKA TOKA U €r0 BHYTPEHHETO
conpotusieHus. Habmronenue snextponusa
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IIpoBepsiemble TpeGoOBaHuUsI K pe3y/JibTaTaM OCBOEHHsI OCHOBHOI1 00pa3oBaTe/IbHOM

NPOrpamMMblI

Kon
MIPOBEPSEMOTO
pe3yibTaTta

HpOBGpHGMBIC INpCAMCTHBIC PC3YIIbTATBI OCBOCHUA OCHOBHOU
O6pa3OBaTCJIBHOI>'I IIporpaMmal CPCaIHCTO 06IHGF (¢} O6pa3OBaHI/I}I

11.1

JleMoHCTpHpOBaTh Ha IpUMEpax poJib W MECTO  (DHU3UKHU
B ()OpMUPOBAHNN COBPEMEHHON HaAyYHON KapTUHBI MUpPA, B Pa3BUTHH
COBPEMEHHOW TEXHUKHU U TEXHOJIOTHM, B IPAKTUYECKOUN NEATEIBHOCTH
JIIOJIEH, 1IEJIOCTHOCTh U €IMHCTBO (PM3UYCCKON KapTHHBI MUPa

11.2

VY4UTHIBaTh TPaHULIbI IPUMEHEHUS U3YUYEHHBIX PU3NYECKUX MOJIETICH:
TOYEYHBIN JJICKTPUUECKUM 3apsll, AIEPHAs MOJIENb ATOMA, HyKJIOHHAs
MOJIeTTb ATOMHOTO SI/Ipa MPH PelIeHNH (PU3NIECKUX 3aad

11.3

Pacnio3naBath (¢usnueckue sBieHUs (IpolecChl) U OOBACHATH UX
HAa OCHOBE 3aKOHOB DJJICKTPOJMHAMHKHA W KBAHTOBOW (DH3HKHU:
AIEKTPUYECKasi MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XHMHUYECKOE,
MarHMTHOE  JICHCTBUS ~ TOKa,  B3aWUMOJCWCTBHE  MAarHHTOB,
DJICKTPOMArHWTHAs ~ WHAYKIWSA, JICMCTBHE  MArHUTHOTO  TIOJIS
Ha TPOBOJHHUK C TOKOM M JBWKYIIMHCS 3apsijl, 3JIEKTPOMAarHUTHBIC
KojeOaHusT W BOJHBI, NPSIMOJMHEHHOE pacIpoCTpaHEHHE CBeTa,
OTpakeHue, IpeJIOMJICHHE, uHTepdepeHIus, T PaKIUsS
Y TIOJISIPU3AIINsI CBETA, JUCTIEPCHS CBEeTa, (DOTO3IEKTpuIecKuid 3 PexT
(boToaddexT), cBeTOBOE MaBICHHE, BO3HHKHOBEHHE JIMHEHYATOTO
CIeKTpa aToMa BOJOPOJIa, €CTECTBEHHass W  HCKYCCTBEHHAsS
PalMOaKTHBHOCTH

11.4

OnuceiBaTh M3yYEHHBIE CBOMCTBAa BEIIECTBA  (3JIEKTPUUECKUE,
MAarHATHBIE, ONITHYECKHUE, IJIEKTPUUECKYIO POBOANMOCTD PA3JINYHBIX
Cpel) U DJIEKTPOMAarHUTHBIE SIBIE€HUSA (MPOLIECCHI), HCHOJIb3Ys
bu3nueckue BETUYMHBL: JJIEKTPUYECKUM  3apsii, Cuila TOKa,
IEKTPUYECKOE  HAIPSDKCHUE,  JJIEKTPUYECKOE  CONPOTHUBIICHUE,
pasHocTh noreHuuanos, JJIC, pabora Toka, HHAYKIMS MarHUTHOTO
nosisg, cwia Awmnepa, cwia JlopeHla, WHAYKTHBHOCTb KATYIIKH,
DHEPrus JJEKTPUYECKOIO M MATHUTHOTO IIOJEH, MEPUOJ MU 4YacTOTa
Kosie0aHui B KojieOaTeIbHOM KOHTYpPE, 3apsi/i U CUJIa TOKa B IIPOLIECCe
FapMOHUYECKUX  3JEKTPOMArHUTHBIX  KoJebaHui,  (okycHoe
pPacCTOSIHME M ONTHUYECKas CHWJIA JIMH3bI; MPU OIMCAHUM ITPABHIIBHO
TpakTOBaTh (PU3UYECKUNH CMBICH HCIHOJB3YEMBIX BEIUYMH, HX
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0003HAYCHHs] W €IUHUIIBI, YKa3bIBaThb (POPMYJIBI, CBSI3bIBAIOIIIE
JTaHHYI0 (U3UYECKYIO BEJIUYUHY C APYTUMHU BEIUYHMHAMU

11.5

OnuceiBaTh N3yYEHHBIE KBAHTOBBIE SIBICHUS U MPOLECCHI, UCIIOIb3YS
¢bu3nYecKue BETUYHHBI: CKOPOCTH DJIEKTPOMArHUTHBIX BOJIH, JUTMHA
BOJHBI W YacTOTa CBETA, DHEPIHS W HMITYJIhC (POTOHA, TIEPHUO
MOJypacraga, OHHEPrus CBS3M ATOMHBIX SJ€p; IPH OINUCAHUU
MPaBUJILHO TPAKTOBATh (DU3UYECKUN CMBICI UCIIOJIb3yEMbIX BEJIMYHH,
uX 0003HAUCHMS U E€AUHUIIBI; YKa3bIBaTh (POPMYJIbI, CBS3bIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BEJIMUUHY C JPYTUMU BEJIMUYMHAMHU, BBIYUCISAThH
3HauYeHHUE (PU3NYECKON BEITUUHHBI

11.6

AHam3upoBaTh (U3MYECKUE TIPOIECCHl W SBJCHUS, HCIIONB3YS
dbu3MYecKue 3aKOHBI W NPUHIANBL 3akoH OMa, 3aKOHBI
MOCJIEIOBATEILHOTO U TMapaJJICIbHOTO COEIUHEHUS TMPOBOJIHHUKOB,
3akoH Jlxoyins — JIeHIia, 3aKOH 3JIEKTPOMAarHUTHOM MHAYKITUH, 3aKOH
MPSMOJIMHEHHOTO PaCIIPOCTPaHEHUS CBETa, 3aKOHBI OTPAKCHUS CBETA,
3aKOHBI PEIOMIICHUS CBeTa, ypaBHEHUE OliHIITeHA
st potodddexra, 3aKOH COXpPAHEHHS IHEPTUHU, 3aKOH COXPAHCHUS
UMITyJIbCA, 3aKOH COXPAaHEHUS JJIEKTPUUYECKOTO 3apsiia, 3aKoH
COXpaHEHHUsI MaccoBOro  uyucia, mnoctynarsl bopa, 3akoH
pPaJMOaKTUBHOTO paclajga; Mpud OTOM pasindarh CJIOBECHYIO
(GhOpMYIHPOBKY 3aKOHA, €T0 MaTEMAaTHYECKOE BBIPAKCHHE U yCIIOBUS
(rpanuIbl, 00J1aCTH) TPUMEHUMOCTH

11.7

OnpenensiTh HampaBiICHUE BEKTOPAa HMHIYKIIMM MAarHUTHOTO TOJIS
MIPOBOJAHUKA C TOKOM, CHJIbl AMriepa u cuiibl JlopeHiia

11.8

CtpouTh U ONKUCHIBaTh H300paKE€HUE, CO37aBaeMOE€ IIJIOCKUM
3€pKajoM, TOHKOM JIMH30U

11.9

BbINONMHATE 3KCHEPUMEHTHI IO UCCIIEIOBAHUIO (PU3NYECKUX SBJICHUN
U MPOLIECCOB C MCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX W3MEpPEHUM;
pu 3TOM GOpMYyIUPOBATH MPoOIEMy (3a7ady) U TUTIOTE3Y YU4EOHOTO
HKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  MPEUIOKEHHOI'O
000pyIOBaHus, MPOBOIUTH OMBIT U (DOPMYITHPOBATH BHIBOIBI

11.10

OcyiiecTBiATh MpsIMBIE U KOCBEHHbIE HM3MEpEHUs: (PU3HMUYECKUX
BEJIMYMH; IPU ATOM BBIOMpATh ONTUMAJIBHBIA CHOCOO H3MEpPEHUS
U HCHOJB30BAaTh M3BECTHBIE METOABl OLIEHKH MOTPEHIHOCTEN
U3MEPEHUN

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3UUECKUX BEJIMYUH C UCIIOJIb30BAHUEM
NPSAMBIX U3MEPEHUW; TIPU O3TOM KOHCTPYHUPOBATH  YCTaHOBKY,
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(bHKCHpOBaTI) PE3YIIbTAaThl HOHy‘leHHOﬁ 3aBUCHUMOCTHU (1)I/I3I/I‘-IGCKI/IX
BCJIMYHMH B BUJIC Ta6HI/II_I ur pa(bHKOB, ACJIaTb BBIBOABI I10 PC3YyJIbTaTaM
HCCIICOOBAHUA

11.12

CobOmonate mpaBwia 0O€30MacCHOrO TpyAa MpU  MPOBEACHUU
WCCIICIOBAaHUM B paMKax Y4eOHOTO OKCIEpPUMEHTa, Yy4eOHO-
HCCIIEIOBATENIbCKOM U MPOEKTHOM AESTENbHOCTU C HCIOJIb30BAHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PY10BAaHUS

11.13

Pematp pacdeTHble 3a1auul C SIBHO 3aJlaHHON (PU3MUECKON MOJIEIBIO,
UCTIONB3YSl (PU3NYECKUE 3aKOHBI M TPHUHIIMIIBI, HA OCHOBE aHaIM3a
yCIIOBUSL 3aJladyd  BBIOMpPATh (PU3UYECKYIO MOJEINb, BBIAEIATH
busznyeckre BeNUYUHBI U (HOPMYIIBI, HEOOXOTUMBIE JJISl €€ PEIICHUS,
MIPOBOJIUTH PACYETHI U OLICHUBATh PEATLHOCTD MMOJTYYEHHOTO 3HAUCHHS
(bu3nYeCcKOil BETUYNHbI

11.14

Pematn Ka4C€CTBCHHBIC 3aJda4uu. BBICTpAanBaTb JOT'MYCCKHU
HCIIPOTHUBOPCUYNBYIO LICIIOYKY paCCY)KI[GHI/Iﬁ C OHOPOﬁ Ha N3YUYCHHBIC
3daKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘-IGCKI/IG SABJICHHA

11.15

Wcnonb3oBaTh TMpu peHieHUH ydyeOHBIX 3a7a4 COBPEMEHHBIC
nH)OPMAITMOHHBIC TEXHOJOTUU I TIOWCKA, CTPYKTYPHPOBAHUSA,
MHTEPHpPETAUA U TPEJCTABICHUS Y4eOHOM W HAyYHO-TIOMYJISIPHON
uH(popMaIuK, TOTYYCHHOW U3 PA3IUYHBIX UCTOYHUKOB; KPUTHUYECKU
aHAJIM3UPOBATH MOTyYaeMyto HH()OPMAIIHIO

11.16

OOBSICHATH TPUHIMIBI JSHCTBUS MAIllMH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3Inyarh YCIOBUS HMX OE€30MMacHOTO HCIIOIb30BaHUS
B ITOBCEIHEBHOU KU3HU

11.17

[IpuBoAUTH TpPUMEPHI BKJIAJla POCCUICKUX U 3apyOEIKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKHU, B 00BSICHEHUE MPOIECCOB OKPY>KAIOIIETO
MHpPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonb3oBaTh TEOpETHUECKUE 3HAHUS MO (DU3MKE B MOBCETHEBHOMN
KU3HU 11 o0ecriedeHust 0€30MacHOCTH MPHU 00paIlleHUH ¢ TprudopamMu
U TEXHUYECKUMHU YCTPOWCTBAMH, [JII COXPAHEHHUS 3I0POBBS
U COOJIIOJIEHUS HOPM DKOJIOTMUECKOTO TOBEJICHUSI B OKpYKarouien
cpene

11.19

PabGotath B rpymnme C BBIIOJHEHUEM PA3IUYHBIX COIUAIIBHBIX POJIEH,
IJIAaHUPOBaTh  pabOTy  TPYMNIbl, PANUOHAIBHO  PacHpeacisiTh
00S3aHHOCTH ¥ TIUIAHUPOBATh JCSATEIBHOCTh B HECTaHAAPTHBIX
CUTyallusX, aJeKBATHO OIIEHMBATh BKJIaJ KaXXJIOrO0 HU3 yYaCTHUKOB
TPYIIIBI B pEIIEHNUE pacCMaTpUBAEMOM MPoOIIeMbl
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IIpoBepsieMble 3J1eMeHTHI COIePsKAHUS

Kon Kon [IpoBepsieMbie AIEMEHTHI COAEPKAHUSA
pasziena | MpoBEPSEMOro
3JIEMEHTA
4 DJIEKTPOIMHAMUKA
4.3 MATHUTHOE ITOJIE. 2JIEKTPOMATHUTHAA UHAYKUUA

43.1 [TocTrosiHHbIE MarHuThHL. B3auMoneicTBHE MOCTOSTHHBIX
MarHuTOB

4.3.2 MarnutHoe mone. BekTop MAarHMTHOM MHIYKIUH.
[TpuHmn cynepno3unuu. JIMHUYM MAarHUTHOW MHIYKIIVH.
KapTtuna nuH1I1 MArHUTHOW MHIYKIIMU HOJIS TIOCTOSTHHBIX
MarHuTOB

433 MaruuTtHOE 1oje NpoBOJHHUKA ¢ TOKOM. KapTnHa nrHHUM
MoJIsl JYIMHHOTO MPSIMOTO TMPOBOJIHUKA M 3aMKHYTOTO
KOJIBLIEBOTO TIPOBOJHMKA, KATYIIKH C TOKOM. OTBIT
Opcrena. BzanmoaencTre npoBOJHUKOB C TOKOM

434 Cuiia AMnepa, ee MOZyJIb U HaIllpaBJICHUE

4.3.5 Cuna Jlopenua, ee MOJyib W HampaBieHUe. J[BHKeHUE
3apsHKEHHOM YacTHIBl B OJHOPOJHOM MarHUTHOM MOJIE.
Pa6oTa cwter JIoperta

4.3.6 SIBieHue 3JIeKTpPOMarHUTHOW UHIYKIIUU

4.3.7 [IoTOK BEKTOpa MAarHUTHOW MHIYKLIUH

4.3.8 OJC nHAYKUMU. 3aKOH 3JEKTPOMArHUTHOW WHIYKIIUU
dapanes

43.9 BuxpeBoe anextpuueckoe mnone. IJAC wuHAYKIMU
B MIPOBOJHUKE, JBIKYIIIEMCST MOCTYNaTEeIbHO
B OJTHOPOJTHOM MarHUTHOM I10JI€

4.3.10 [IpaBuno Jlenna

43.11 NunyktuBHOCTh.  SBneHne  camomHaykumu.  OC
CaMOMHIYKIUU

4.3.12 DHEPrust MArHATHOT O TOJIS KATYIIKU C TOKOM

43.13 DJIEKTPOMArHUTHOE TOJIE

43.14 TexHudeckue yCTPOMCTBA: IIOCTOSHHBIE  MAarHUTHI,

QJICKTPOMArHuTHhI, QJICKTPOABUT ATCIIb, YCKOPHUTCIIN
QJICMCHTAPHBIX YaCTUI, MHAYKIIHNOHHAA IICYb
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4.3.15

[IpakTuyeckue paboTbl. M3ydeHHMe MAarHUTHOTO TIOJIS
KaTyIIKH ¢ TOKOM. McciienoBanne EMCTBUS MOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM. lccienoBaHue SIBICHUS
AJIEKTPOMArHUTHOM UHIYKIIUH

KOJIEBAHNMA 1 BOJIHBI

5.1

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

KonebarensHas cucrema. CBoOomHbple KoJicOaHUS.
["apMonmyeckue KOJICOAHUS. [Tepuon, 4acToTa,
aMIUTUTYJa ¥ a3za KojiebaHuM

5.1.2

[IpyxvHHBIN MasTHUK. MaTeMaTUYECKUI MASITHUK

5.1.3

YpaBHeHue FapMOHUYECKUX KOJICOaHMiA.
KunemaTtuaeckoe u JTUHAMUYECKOE OTIFICAHUE
K0J1€0aTEeIbHOrO IBMKEHUS

5.14

[IpeBpamienue 3HEPTUr MPU TAPMOHUIECKIX KOJICOaHUSX.
CBs3pb aMIUTATYABI KOJICOAHWUN WCXOTHON BEITUYHHBI
C aMIUTHTYJaMH1 KOJICOaHUI €€ CKOPOCTH U YCKOPEHUS

5.1.5

Konebarenpupiii KOHTYp. CBOOOIHBIC AJICKTPOMArHUTHBIE
KoJIeOaHus B UJIealIbHOM K0JIe0aTeTbHOM
KOHTYpE. Amnanorus MEXKTY MEXaHUYECKUMHU
U DJIEKTPOMATrHUTHBIMU  KoJjeOaHusiMmu.  Dopmyna
ToMmcoHna

5.1.6

3aK0H COXpaHEHUS SHEPTHH B UICATHHOM KOJIeOaTeIhbHOM
KOHTYpE

5.1.7

BeinykneHHbpIe MexaHUueckue KosebaHus. Pe3onaHc.
Pe3onancHast kpuBas. BeIHYKI€HHBIE AJIEKTPOMAarHUTHBIE
KOJIEOAHUS.

5.1.8

[lepemennslii TOk. CHHYCOHUIaJIbHBIA IEPEMEHHBIN TOK.

5.1.9

MomHocTh IIEPEMEHHOTO TOKA. AMImuTyIHOE
Y JICMCTBYIOIIEE 3HAYCHUE CUJIBI TOKA U HAIPSIKCHUS

5.1.10

Tpancdopmarop. [Ipon3sBoacTso, nepeaaya
U IOTpeOICHUE ICKTPUUSCKON SHEPTUU. IKOJIOTHICCKHE
pHUCKH npu MPOM3BOJICTBE 3JIEKTPUUYECKOMN
sHeprud. KynbTypa WHCHOIB30BaHUS AJIEKTPOIHEPTUHU
B IIOBCEHEBHOM KU3HUA

5.1.11

TexHuueckue ycTpoiicTa: cericmorpad, dJIeKTPUYECKUNA
3BOHOK, JINHUY JJIEKTponepeaayd
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5.1.12

[IpakTuueckue pabotel. lccienoBanue 3aBUCUMOCTU
nepuoAa MaibiX KojeOaHuW rpy3a HA HUTH OT JJIMHBI
HUTH U Macchl Tpy3a. MccaegoBanne nepeMeHHOro Toka
B LeNM U3  IIOCIEHOBAaTEIbHO  COCAUHEHHBIX
KOHJICHCATOpAa, KaTyIlKU U PE3UCTOpa

52 MEXAHNYECKUE U SJIEKTPOMAITI'HUTHBIE BOJIHBI

5.2.1 MexaHndeckue BOJHBI, YCJIOBUSA PacCIpOCTPaHEHUS.
[Tepron. CxkopocTh pacnpOCTpaHEHHS] W JIMHA BOJIHBI.
[Tonepeunsle U IPOJOJIBHBIE BOJIHBI

522 WuTtepdepentus u qnudpakiusi MEXaHUISCKUX BOJTH

523 3ByK. CKOpOCTH 3ByKa. | poMKOCTB 3ByKa. BricoTa TOHA.
TemOp 3ByKa

524 OJIEKTPOMAarHuTHBIE  BOJHBL. ~ YCJIOBUS  U3JIy4YECHUS
ANEKTPOMAarHUTHbIX  BOJH. B3anMHas  opueHTauus
BEKTOpPOB E, B V B 3j1eKTpOMarHuTHOM BOJIHE B BAKyyMe

5.25 CBONCTBa  DNEKTPOMArHUTHBIX  BOJIH:  OTPa)XEHHUE,
IpEIOMIICHUE, MOJIApU3aLus, Tudpakuus,
uHTepdepeHius. CKopocTb 31EKTPOMAarHUTHBIX BOJIH

5.2.6 [llxkama  >7MeKTpOMarHUTHBIX  BOJH.  [IpuMenenue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7 [IpuHIMIIBI PAIUOCBSA3U U TEJIEBUICHUA. Pagnonokamusi.
DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH Cpe/ibl

5.2.8 TexHUYEeCKUE yCTPOMCTBA: MYy3bIKaJIbHbIE HHCTPYMEHTHI,
YJIBTPa3BYyKOBasl AUArHOCTUKA B TEXHUKE W MEIMIIMHE,
pamap, paauoNpPUEMHHK, TEJIEBU30p, aHTCHHA, TeledoH,
CBY-neub

53 OIITHUKA

5.3.1 [IpssMonuHEHOE pacpOCTpaHEHUE CBETA B OJJHOPOIHOU
cpene. JIyd cBera

532 OtpaxkeHue  cBeTa. 3aKOHbl  OTpPaXEHUSI  CBETa.
[TocTpoenune n300pakeHUil B IIIOCKOM 3epKajie

533 [IpenomiieHne cBeTa. 3aKOHBI IIPENOMIICHUS CBETA.
AOCOIOTHBIN MTOKA3aTENb MPEIOMIICHUS

534 [lonHoe BHyTpeHHee oTpaxeHue. lIpenenpHbIl yroia

IMOJIHOTI'O BHYTPCHHCTO OTPAKCHUA
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535

Hucnepcust ceeta. CiokHBIN cocTaB 0esoro ceera. L{ser

5.3.6

CoOuparoniyie 1 pacceuBarolIye JUH3bL. TOHKas JUH3A.
@DOKyCHOE pacCTOSHME M ONTHUYECKas CHJIa TOHKOU
auH3bel.  [locTpoeHne wu300pakeHU B CcOOMpArOIINX
U paccenBaromux JuH3ax. DopMmylia TOHKOH JIMH3BI
VYBenuuenue, 1aBacMoe JUH30M

5.3.7

[Ipenenbl NPUMEHUMOCTHA TEOMETPUUECKOU ONITUKHU

5.3.8

Wnrtepdepennuss  cBera. KorepeHTHble  MCTOYHMKH.
VYcnoBus HaOmoOIEeHUST MaKCUMyMOB W MHUHHUMYMOB
B HMHTEP(HEPEHIIMOHHOW KapTHHE OT ABYX CHH(a3HBIX
KOT'€pEHTHBIX HCTOUHUKOB

539

Hudpakuus cBera. JudpakinuoHHas pemieTka. Y cloBUe
HAOJNFOJICHUS TJIABHBIX MAaKCUMyMOB TIpH  IaJICHUN
MOHOXPOMATHYECKOTO CBeTa Ha  JIU(PAKIHMOHHYIO
peLIeTKy

5.3.10

[Tonmapu3zanus ceera

5.3.11

TexHuyeckue ycTpoHCTBa: OUYKM, Jyma, (oToammnapar,
NPOECKIMOHHBIA  ammapar, MHKPOCKOI,  TEJIECKOII,
BOJIOKOHHAsl ~ ONTHKA,  AU(PPAKIMOHHAS  pEeIIeTKa,
HOJIIPOU T

5.3.12

[Ipaktrueckne  paboTtel.  M3MepeHwe  mokasaremns
npenomiieHusi. VccnenoBanue CBOWCTB H300pakeHUN
B nH3ax. Habmonenue nucnepcun cera

6 OJIEMEHTHBI CHEHI/IAJH)HOI\/II TEOPUHN OTHOCUTEJIBHOCTHU
6.1 I'paHuibl TPUMEHUMOCTH KJIACCUYECKOM MEXaHUKHU.
[TocTynatel TEOPUU OTHOCUTEIIBHOCTH: WHBAPUAHTHOCTD
MOJyJsl CKOPOCTH CBE€Ta B BaKyyMe, MPUHIMI
OTHOCHUTEIBHOCTH DUHILITEHHA
6.2 OTHOCHUTENBHOCTh  OJTHOBPEMEHHOCTH. 3ameiIeHue
BPEMEHHU U COKPAILICHUE JJTUHbI
6.3 DHeprusi U UMITYJIbC CBOOOTHOM YaCTHIIbI
6.4 CBsi3pb MacChl C 3HEPrHE M HMIYJbCOM CBOOOJIHOM
JaCTHUIIbI. DHEPIHUs MTOKOSI CBOOOTHON YaCTHUIIbI
7 KBAHTOBAS ®U3UKA
7.1 SJIEMEHTBHI KBAHTOBOM OIITUKU
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7.1.1 ®otonsl. ®opmyrna [lnanka cBsi3u sHepruu GOTOHA C €T0
4acTOTON. DHEPrusi U UMILYJIbC (POTOHA

7.1.2 OtkpeiTHe u uccnenoBanue ¢Gorodpdexra. OMNBITHI
A.I'. CronmeroBa. 3akonsl (hoTodPdekTa

7.1.3 VYpasaenne OiHmreliHa ns Gotoaddexra. «Kpacnas
rpanunay poroaddexra

7.1.4 JlaBnenue ceera. OnbiTel I1.H. JIeOeneBa

7.1.5 XUMHUECKOE ACHUCTBUE CBETA

7.1.6 Texuunyeckue ycTpoiicTBa: (OTOANEMEHT, (POTONATIHK,
COJIHEUHasi OaTapesi, CBETOUO/

7.2 CTPOEHME ATOMA

7.2.1 Mopens aroma Tomcona. Ombitel  Pesepdopna
II0 UCCIIEIOBAaHUIO CTpOeHus atoMa. I imanerapHas Moaesnp
aToma

7.2.2 [Toctynatel bopa. Wznyuenue u morsioimieHne (HOTOHOB
IpU INEpexoAe aromMa C OJHOTO YPOBHS DHEPrUu
Ha apyrou. Bunsl criektpoB. CHEKTp YPOBHEW 3HEPTHUH
aToMa BOJOpoAa

7.2.3 ple cBoMCTBA yactul. Bomasl ge bpois.

Ty aJli3M. Hudpaxms

7.2.4 CHIOHTaHHOE W BBIHYKJIEHHOE H3JIYyYEHHE. Y CTPOMCTBO
U IPUHIUN pa0oTHI Ja3zepa

7.2.5 TexHu4yeckne  yCTPOMCTBA:  CIEKTPAJIBHBIA  AHAJIN3
(CEKTPOCKOIT), J1a3ep, KBAHTOBbII KOMIIBIOTEP

7.2.6 [Tpaktndeckue pabotel. HabmogeHwe mMHEWYATOTO
creKTpa

7.3 ATOMHOE A1PO

7.3.1 MeTtoapl HaOMIOACHUS U PETUCTPALMU 3JIEMEHTAPHBIX
YaCTHULL

7.3.2 OtkpeiTe paanoakTuBHOCTH. OmbiTel Pesepdopma mo

ONPEJEICHUI0 COCTaBa PAJUOAKTUBHOIO U3ITyYEHHS.
CpoiictBa anb(a-, Oera-, raMMma-usiydeHus. BriusiHue
PaIMOAKTUBHOCTH Ha JKUBBIE OPTaHU3MbI
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7.3.3

OTkpbITHE TPOTOHA W HeWTpoHa. HykIIOHHas MoAelnb
anpa ['eiizenOepra — UBanenko. 3apsia siapa. MaccoBoe
yucio aapa. M3otomnsl

7.3.4

Anba-pacnag. DIEKTPOHHBIM M TO3UTPOHHBIN OeTa-
pacnan. ['amma-usnyyeHue. 3akOH PagUOAKTUBHOTO
pacnania

7.3.5

DHeprus CBA3M HYKIIOHOB B sijipe. SnepHbie cuibl. Jledext
Macchl s1pa

7.3.6

}Iz[eprle PCaKInu. I[GJ]GHI/IG U CUHTC3 AICP

7.3.7

Anepnswiii peaktop. TepmosinepHbliii cunte3. [IpoGrembl
U TEPCIEKTUBBI SAECPHON IHEPIETHUKH. IJKOJIOTMUYECKHUE
ACIIEKTHI AIEPHON YHEPTETUKHU

7.3.8

OneMeHTapHble  4YacThlbl.  OTKpBITHE  MO3UTPOHA.
dyHnamMeHTaIbHbIEe B3aUMOICHCTBUSA

7.3.9

TexHuyeckue ycTponcTBa: 103UMETp, Kamepa BuibcoHa,
SJIEPHBIN peakTop, aToMHasg OomOa

7.3.10

[IpakTudeckue pabotsl. VcciaegoBanue TPEeKOB 4acTHIL
(o rotoBbIM oTOorpadusiM)

OJIEMEHTBI ACTPO®U3NKA

8.1

Bun 3Be3gHoro Heba. Co3Be3nus, SpKUE 3BE3bI,
[UIAHETHL, UX BUJAUMOE JIBIKEHHE

8.2

Conneuynas cucrema. [lmaHeTsl 3€MHOW  IPYIIIBL
[ImaHeThI-TUTaHThl U UX CITYTHUKH, KAPJIUKOBBIC IIAHETHI.
Mansie Testa ColTHEUHOW CUCTEMBI

8.3

Comnane, Qorochepa wu  armocdepa. ConHeuHas
AKTUBHOCTb

8.4

HcTtounuk OHCPIUHU COJ'IHI_Ia " 3BC3[

8.5

3Be3lbl, HUX OCHOBHBIC XapaKTEpUCTUKHU: Macca,
CBETUMOCTh, pajidyc, TeMIepaTypa, WX B3aUMOCBS3b.
JlnarpamMma «CHEKTpaJbHbIA KJACC — CBETUMOCTHY.
3Be3Ibl TJIABHOW IOCJIEIOBATEIbHOCTH. 3aBHUCHUMOCTD
«Macca —  CBETHMOCTB» JUII  3Be3]  IJIaBHOM
MIOCJIEI0BATEIILHOCTH

8.6

BryTtpennee CTpOCHUE 3BE3/I. CoBpeMeHHbIE
NIPEJICTABICHUS O MPOUCXOXKICHUH U dBotonnu CoJHIIa
¥ 3B€3]1. DTaIbl )KU3HU 3BE3]1
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8.7

Mrneunsii Ilyte — nama Tanaktuka. ChnmpanbHas
CTpyKTypa l'amakTuku, pacnpeneneHue 3Be3l, Trasa
u 1eLd. Ilomosxkenue n aBmxenue ComnHia B I'anakTuke.
[Tnockas u chepudeckas noacucrems ["anakTuku

8.8

Tunel rajgakTUk. PaI[I/IOF AJJaKTHUKHU W KBa3aphbl. qepHBIG
AbIPBI B AJpax raJlaKTHK

8.9

Bcenennas. Pacmmpenune Bceenennoil. 3akon XaO0Oma.
Pazberanmne ramaxtuk. Bospact u pamumyc Bcenennoi,
teopuss  bompmioro  B3peiBa.  Mogenb  «ropsiuen
Bcenennon». PenukroBoe n3nyuenne

8.10

Macmrabnas ctpykrypa Bcenennoit. Meraranaktuka.
Hepemennsie mpo01eMbl aCTPOHOMHH
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