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®enepanbHas paboyas mporpaMma no yuebHomy mnpeamery «Dusukay (0a30BbIit
ypoBeHb) (mpeaMmeTHass o00sacTh «EcTecTBEHHO-HayyHbIE HPEIMETHI») BKIIOUYAET
HOSICHUTEIBHYIO 3alMCKY, COJIep KaHne 00yUEHHUs, IUTAHUPYEMBIE PE3yIbTaThl OCBOCHUS
nmporpamMmel 1Mo (pU3MKE, TEMAaTUYECKOE IUIAHUPOBAHUE, MEpedYeHb (Koau(pHUKaTop)
pacnpe/ieNIeHHbIX 0 KjaccaMm MpOBEpsieMbIX TPeOOBaHMW K pe3yJbTaTaM OCBOEHUS
OCHOBHOHM 00pa3zoBaTeIbHON MpOrpaMMbl CPEAHET0 00IIero 00pa30BaHUs U AJIEMEHTOB
cojiepKaHus o (PU3HKE.

[losicHuTenpHas 3amucKka OTpaXkKaeT OOIIMe LEeAd W 33Jayd u3ydeHus (usmkw,
XapaKTEPUCTHKY TCUXOJOTMYECKHUX MPEANOCHUIOK K €ro M3y4eHHIO0 O0y4YarolUMHUCH,
MECTO B CTPYKType Y4YEOHOro IUIaHa, a TakkKe MOJAXOAbl K OTOOpYy COAEp KaHMS,
K OIPEAEIICHUIO INIAHUPYEMBIX PE3YyJIbTaTOB.

ConepxxaHue OO0ydeHHsS PpACKPBIBAET COAEpPKATEIbHbIE JIMHUHM, KOTOpPBIE
npearaloTcs A 00A3aTeIbHOTO M3YYEHHs B KaXKJIOM KJIacce Ha YPOBHE CPEIHEro
00111ero 00pa3oBaHusl.

[Inanupyemble pe3yinbTaTbl OCBOEHHUS MpPOrpaMMbl IO (U3MKE BKIIOYAIOT
JUYHOCTHBIE, METAlPEAMETHBIE PE3yJIbTaThl 3a BECh MEpuoja OOy4YEeHUS Ha YpOBHE
cpeaHero obmero oOpa3oBaHUs, a TaKXe IMPEAMETHbIE JOCTHXEHHUS O00YyYaroIlerocs
3a KaXKIbIi roj] 00y4eHHUs.

HOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢u3uke 6a30BOro ypoBHs HA YPOBHE CPEIHETO O0IIEro 00pa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHUHN U TPeOOBAaHUH K pe3yJibTaTaM OCBOCHMSI OCHOBHOU
oOpazoBarenbHOM mporpammel, npeacraBieHHbix B GI'OC COO, a Takxke ¢ ydeToMm
dbenepanbHOl pabouell MporpaMmMbl BOCITUTAHUS U KOHIICTIUH MPENoJaBaHus yueOHOro
npenmera «®Puszuka» B 00pa3oBaTeNbHBIX oOpraHu3amusax Poccuiickoit depepanuu,
peanu3yrouMx OCHOBHbIE 00pa30oBaTEIbHbIE TPOrPAMMBI.

ConeprxkaHue porpaMMsI 1o (GU3HMKE HAMPaBICHO HA (OPMUPOBAHUE €CTECTBEHHO-
Hay4yHOU KapTuHbl mupa oOydarommxca 10-11 knaccoB mpu oOyueHun ux (usMke
Ha 0a30BOM YypOBHE Ha OCHOBE CHUCTEMHO-JIEATEIbHOCTHOro mojaxona. IIporpamma
no ¢usuke coorBercTByeT TpeboBanusiM ®I'OC COO K miIaHUPYEeMbIM JIMYHOCTHBIM,
NpeAMETHBIM W METalpeJAMETHBIM pe3yjibTaTaM OOyYeHHUs, a TakKXe YUYUTHIBACT
HEOOXOJAMMOCTh pealn3allid MEXKIPEAMETHBIX CBsS3el (U3UKH C €CTECTBEHHO-
HAay4YHBIMU YYEOHBIMH TIpeAMeTamMu. B Hell ompenenstoTcs OCHOBHBIC IEH WU3YUYCHUS
bu3uKM Ha YPOBHE CpeaHero oOmero o0pa3oBaHus, IUIAHUPYEMbIE pE3yJbTaThl
OCBOCHHS Kypca (U3HMKHW: JTUYHOCTHBIC, METANpeIMETHbIE, IPeIMETHbIE (Ha 0a30BOM
YPOBHE).

[Iporpamma no (u3mKe BKIIIOYAET:

IUTAaHUPYEMBIE pe3ybTaThl OCBOEHUSI Kypca (pu3uMKu Ha 0a30BOM ypOBHE, B TOM
YHCJIe MPEAMETHBIC PE3YIbTATHI IO TOAaM O0yUCHHS,

cofiepkanue yueOHoro npeamera « Pu3nkay» mo rojgam o0y4eHusl.
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[Iporpamma mo ¢usnke MOXeT OBITh HCIOJIb30BAaHA YUYUTEISAMH KaK OCHOBA
IUIA COCTaBJeHMsI CBOMX paboumx mporpamm. [Ipm paspaboTke paboueil mporpammbl
B TEMaTHYE€CKOM IUJIAHUPOBAHHUH JTOJDKHBI OBITH YUTEHBI BO3MOXKHOCTH HCIOIB30BaHUS
ANEKTPOHHBIX (IU(POBBIX) 00pa30BaTENbHBIX PECYPCOB, SBISIONIMXCA y4eOHO-
METOIMYECKUMHU MaTepuagamMu (MyIbTUMEIUHHBIC TPOTPAMMBbI, SJIE€KTPOHHBIE YIEOHUKU
U 3aJaYHUKH, DJCKTPOHHbIE OWONMMOTEKH, BUPTyaJbHBIE JTa0OpPAaTOpUH, HUTPOBBIC
MPOrpaMMBbl, KOJIJICKIUU LU(GPOBBIX 00pa30BaTENbHBIX PECYPCOB), PEATU3YIOLUIUMU
IUIaKTUYECKUE BO3MOXKHOCTH HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH,
coJiepykaHue KOTOPBIX COOTBETCTBYET 3aKOHOJATEILCTBY 00 00pa30BaHUU.

[Iporpamma 1o (pu3uKe NpeaoCTaBISIET BOSMOXKHOCTD JIJISl peaJIU3alliy Pa3Iu4HbIX
METOJANYECKUX MOAXOA0B K OpraHu3aiuu o0ydeHus (pU3uKe Ipu YCIOBHH COXPaHEHUS
00s3aTeNIbHON YaCTH COJEPKAHMS Kypca.

®du3rKa Kak Hayka o HaubOosee oOLIMX 3aKOHAX MPHUPOJIbI, BBICTYIAs B KaueCTBE
y4eOHOIro mnpeaMera B IIKOJIE, BHOCHUT CYUIECTBEHHBIM BKJIAaJ B CHUCTEMY 3HAHMM
00 oxpyxatomeMm wMupe. [IkoapHBIE Kypc QU3HKH — cUCTEMOOOpa3yroIui
JUTSl €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEIMETOB, MOCKOJIBKY (PU3HMUECKUE 3aKOHBI JIEKAT
B OCHOBE IIPOLIECCOB WU SIBJICHUM, W3y4aeMbIX XUMHUEH, OHoJoruen, (usndeckon
reorpadueit u actpoHomueil. Mcnonb30BaHWe M aKTUBHOE MpPUMEHEHHUE (DU3UYECKHUX
3HAHUI OmIpenesnsieT XapakTep M pa3BUTHE pPa3HOOOpa3HbIX TEXHOJOTHd B cdepe
DHEPreTUKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, IIOJYyYEHHs HOBBIX MaTEepUAIOB
C 3a/JlaHHBIMU CBOMCTBaMU W Apyrux. M3ydenuwe (U3MKU BHOCUT OCHOBHOM BKJIA
B (opmMHpoBaHHME  €CTECTBEHHO-HAyyHOM  KapTHMHbBI  Mupa  oOydaromuxcs,
B (POPMUPOBAHNUE YMEHUM MPUMEHATh HAYUHBI METO/] IO3HAHUS MTPH BBIIIOJIHEHUU UMU
y49eOHBIX UCCIICIOBAHUM.

B ocHOBY kypca pu3uku 11 ypOBHS CpeTHETO 00111ero o0pa3oBaHus IMOJ0KEH PSIJT
uJel, KOTOPbIE MOXHO paCCMaTPUBATh KaK MPUHIIUIIBI €0 MOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM Kypc SBISIETCS JIOTUYECKH
3aBEPILICHHBIM, OH COJEPKUT MaTephall M3 BCEX pa3leioB (U3UKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DH3HKHU.

Hoes cenepanuzayuu. B coOoTBEeTCTBUU € HEeil MaTtepuan Kypca Gu3uku oObeuHEH
BOKpYr (Qusnueckux teopuil. Benymmm B Kypce saBisieTcs (HOpMUpOBaHME
MIPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEILIECTBE U IOJIE.

Hoes eymanumapuzayuu. Peanmuzanus wujed NOpeanosiaraeT MCHOJIb30BaHUE
TYMaHUTApHOTO MOTEHIIKa a GU3NYECKON HAYKHU, OCMBICICHHE CBSI3U PAa3BUTHUS (PU3UKU
C pa3BUTHEM OOIIECTBAa, a TakKXe C MHUPOBO33PEHUYECKHUMH, HPABCTBEHHBIMU U
AKOJIOTUYECKUMHU MPOOTIEMaMHU.

Hoes npuknaomoti nanpasenennocmu. Kypc (pusmky mnpeamnonaraeT 3HaKOMCTBO
C IIUPOKUM KPYT'OM TEXHUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN N3YUEHHBIX TEOPUI
Y 3aKOHOB.

Hoes sxonocuzayuu peanu3yercs MoCpeCTBOM BBEICHHUS FIEMEHTOB COJEpKaHus,
IOCBSIILIEHHBIX JKOJIOIMYECKMM Npo0JieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbI
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C Pa3BUTHEM TEXHUKHU M TEXHOJOTHH, a TaKke OOCYXKIACHHs MpoOJieM palloHaIbHOTO
IPUPOAOIIONB30BAHUS U IKOJIOTUYECKON O€30MacHOCTH.

CrepKHEBBIMU dJIEMEHTaMU Kypca (QHU3MKM Ha YpOBHE CPEAHEro OOIIEero
oOpa3zoBanusi sBIsitOTCS  du3nueckue Teopud (HopMUpOBaHHE MPENCTABICHUN
O CTPYKType MOCTpOCHHs (U3MUECKON TEOpuH, poiu (yHIaMEHTaIbHBIX 3aKOHOB U
INPUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUSAX O MPHUPOJIEC, TpaHUIAX MPUMEHUMOCTH
TEOPUM, JUISl ONTMCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUI U MPOIIECCOB).

CucTeMHO-eSTEIbHOCTHBIN TOJIX0 B Kypce (PU3UKU peanu3yeTcsl Mpexae BCEro
3a CYET OpraHU3AlMK IKCIEPUMEHTAIBHON JeATeIbHOCTH o0yuatomuxcs. st 6a3oBoro
YpOBHS Kypca (PU3UKH — 3TO HCIIOIb30BAHUE CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U J1a00paTOPHBIX paboT, KOTOPBIE B MporpamMMe 1o (pusrke 00beJMHEHbBI
B OOIIMH CIIMCOK YYEHUUECKHUX MPAaKTUUECKUX paboT. Brienenre B yka3aHHOM NepedHe
7ab0paTopHbIX PadOT, TPOBOAMMBIX JJii KOHTPOJS W OLEHKH, OCYIIECTBIISETCS
y4yacTHUKaMu 00pa30BaTEIbHOrO Mpolecca UCXOAsl U3 0COOEHHOCTEHN MIIAHUPOBAHUS U
ocHameHus kabunera gusuku. [Ipu 3ToM obecrnieunBaeTcsi OBIaAeHUE 00yUaIOIIUMUCS
YMEHUSIMH  NPOBOJUTh KOCBEHHBIE HW3MEpPEHUs, MCCIEAOBAHUA 3aBUCHUMOCTEH
(pu3MYECKUX BETMYHMH U IOCTAHOBKY OIBITOB IO NMPOBEPKE MPENTI0KEHHBIX TUIIOTES.

Pemmenne pacyeTHBIX M Ka4eCTBEHHBIX 3a7a4 C 3aJaHHON (DHU3HUECKOU MOJEIBIO,
NO3BOJISAIOIIEE MPUMEHATh H3YyUYEHHBIE 3aKOHbI U 3aKOHOMEPHOCTH KaK M3 OIHOIO
paszziena Kypca, Tak 1 HHTETpUpYS 3HAHUS U3 Pa3HBIX pa3aenoB. s KauecTBEHHBIX 3a1a4
PUOPUTETOM SIBIISIIOTCS 3a/laHUsl HAa OOBSICHEHUE MPOTEKaHUs (U3MUECKUX SBICHUUN
U TIPOILIECCOB B OKpYXKArOIIEH KHWU3HHU, TpeOyromue BbIOOpa (U3HMYECKOW MOICIH
IS CUTYalluy IPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpedoBanusmu PI'OC COO k MarepuanbHO-TEXHUYECKOMY
obecrieueHunto yueOHOTO mpoiiecca 6a30BbIN YpOBEHB Kypca (U3HKK Ha YPOBHE CPETHETO
oOuiero oOpa3oBaHMsl TOJDKEH M3y4aThCs B YCIOBUAX MPEIMETHOro KaOuHeTa (hU3NKU
WIA B YCJIOBHUSX HMHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO
nukiaa. Hamuuwe B xabunere Qu3umku HE0OXO0AMMOro J1abopaTopHOro 000PYIOBaHUS
IUI BBITMIOTHEHUS YKAa3aHHBIX B MporpamMme Mo (hHU3MKe YYCHHUECKHX MPaKTUYECKUX
paboT U AEMOHCTPAIIMOHHOTO 000PYAOBaHUS 00S3aTEIIBHO.

JleMOHCTpanMoOHHOE 000pyI0BaHHEe (POPMUPYETCS B COOTBETCTBUU C MPUHITUTIOM
MUHUMAJIbHOM  JIOCTATOYHOCTH M  OOECIEYMBAET IOCTAHOBKY IMEPEYUCIEHHBIX
B Iporpamme mo (Qu3uKe KIHOYEBBIX JEMOHCTPALUM ISl MCCIIEIOBAaHUS HU3y4aeMbIX
SBIICHUH U MPOIIECCOB, SMIUPHUECKUX U PyHIAMEHTAIBHBIX 3aKOHOB, HX TEXHHYECKHUX
MIPUMEHEHUN.

JlabopaTopHoe o00OopymoBaHWE JJII  YYCHHYECKHUX  MPAKTUYECKUX  paboT
(dopMupyeTcsi B BUJe TEMAaTHYECKHX KOMIUIEKTOB U OOECIIEUUBAETCA B pacueTe OJHOTO
KOMIUJIEKTa Ha JABYX OOy4armuxcsa. TeMaThuyeckue KOMIUIEKThI JabopaTopHOTO
000pyIOBaHUs TOJKHBI OBITh TOCTPOEHBI HA KOMIUIEKCHOM HCIIOJIb30BAHUN AHAJIOTOBBIX
U 1U(pPOBBIX MPUOOPOB, a TAKXKE KOMIIBIOTEPHBIX H3MEPHUTEIBHBIX CHUCTEM B BUJIE
1M (ppoBBIX TabOpaTOpHil.

OCHOBHBIMU LIETSIMU U3YUYEHUS (PU3UKHU B 00111eM 00pa30BaHUHU SBIISIOTCS:
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(dopMupoBaHHE MHTEpeca U CTPEeMJICHHS O0y4aromMxcs K HAYYHOMY H3y4YEHUIO
IPUPOBI, PA3BUTHE UX UHTEIJIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

pa3BUTHE TPEACTABICHUNA O HAYYHOM METOJEe TMO3HaHUA U (POpMHUpPOBaHUE
HCCIIEIOBATENICKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBICHUSIM;

(¢opMupOBaHHE HAay4YHOTO MHPOBO33PEHUSA KaK pe3yibTara HM3y4eHHUS OCHOB
CTPOEHHUS MaTepuu U QyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMHpoBaHWEe YMEHUU OOBSCHATH SBJICHUS C MCHOJIB30BAHHEM (DHU3UUECKUX
3HAHUU U HayYHBIX JJOKA3aTEIbCTB;

dbopMupoBaHuEe TpPEACTaBICHUH O poiau (U3UKA 7 Pa3BUTHS  JIPYTrHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHne HTUX Ieied obOecrneunBaeTcsl pelieHueM CISAYIOMMX — 3aja4y
B MPOIIECCe U3YUCHUS Kypca (PU3NKK HAa YPOBHE CPEAHETO 00IIEro 00pa3oBaHuUs:

npUOOpETeHHEe CUCTEMbl 3HaHUM 00 oO0mux (U3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHUSX, BKIIOYAs MEXaHUKY, MOJEKYJSIPHYIO (DU3UKY, DJIEKTPOJAMHAMUKY,
KBaHTOBYIO (PU3UKY U 3JIE€MEHTHI aCTPOPU3UKHY;

dbopMupoBaHHE YMEHUM MPUMEHSITH TEOPETHUUYECKUE 3HAHUA Il OOBICHEHUS
bu3uYeCKUX SBJICHUN B MOPUPOAE U I TPUHATUS NPAKTUUECKUX PEIICHUM
B IIOBCEIHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB PEIICHMs Pa3IMYHbIX 33]ad C SABHO 3aJaHHON (hHU3HYECKOU
MOJEJIbIO, 3a/1a4, MOAPa3yMEBAIOLIUX CAMOCTOATEIBbHOE CO3AaHNe (PU3NUECKONU MOJEIH,
aJICKBATHOM yCJIOBUAM 33/1a4H;

MOHUMaHue (PU3NYECKUX OCHOB U MPUHIIUIIOB AEHCTBUS TEXHUYECKUX YCTPOICTB U
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJAJECHUE METOJIaMH CaMOCTOSITEIbHOIO IUIAHUPOBAaHUA W MPOBEIACHUS
(bu3HUEeCKUX AKCIIEPUMEHTOB, aHAIM3a W MHTEpIpeTanuu HHPOPMAIINH, ONpPeeICHUS
JOCTOBEPHOCTH MOJTYYEHHOTO PE3yJIbTaTa;

CO3/IaHME YCJIOBHM JUISL Pa3BUTUSL YMEHUW MPOEKTHO-UCCIEA0BATENBCKOM,
TBOPUYECKOU JIESITETbHOCTH.

OO6miee 4mciiO 4acoB, PEKOMEHIOBAHHBIX A M3y4eHHs (Qu3nku, — 136 dacos:
B 10 kmacce — 68 yacoB (2 yaca B Hezento), B 11 knacce — 68 yacoB (2 yaca B HEAEINIO).

[Ipenyaraemsiii B mporpamme 1o Gu3nKe nepedeHb Ja00paTOPHBIX U MPAKTHIECKUX
paboT SABISETCS PEKOMEIOBAHHBIM, YUUTEIh JIEJIaeT BHIOOP MPOBEJACHUS Ta00PATOPHBIX
paboT 1 ONBITOB C YYETOM MHJIMBUIYATBHBIX OCOOCHHOCTEHN 00y4aroIuXxcsl.

JItobast pabouast mporpaMma JOJKHA TMOJHOCTHIO BKIIIOUATh B C€0Sl CONEpIKaHUE
JAHHOM TIPOTPaMMBI 110 (PU3HKE.

B otnenbHbIX ciayyasx Kypc (GU3UKKA 0a30BOT0 YPOBHS MOXKET U3y4aThCsl B 00bEMe
204 yaca 3a nBa roga ooydenust (3 4 B Hemenmo B 10 u 11 knaccax). B atom ciydae
yBeJIMYUBaETCs HEe MeHee ueM 110 20 4 pe3epBHOE BpeMs, KOTOPOE UCIIONIb3YETCSl YUUTETIEM
JUIS M3Y4YEHUsS BOIIPOCOB, TECHO CBS3aHHBIX C BBIOpAHHBIM MpoduiaeM o0ydYeHUs,
U yBEJIMYMBAETCS yueOHast Harpy3Ka, OTBOJIMMAsi HA U3yYEHUE MEXAHUKH, MOJIEKYJISIPHOM
GU3NKKM M BJIEKTPOJIMHAMUKH, 32 CUYET paCIIUpEeHHs Yucia JadopaTOpHBIX padoT
UCCIIEIOBATENILCKOTO XapaKkTepa U YPOKOB PEIICHUSI KAYECTBEHHBIX U PACUETHBIX 3a7ay.
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COLEPKXAHUE OBYUYEHMUA

10 KJIACC

Pa3znen 1. ®u3uka u MeTOAbl HAYYHOT0 MO3HAHUS

@dusnka — Hayka o npupoze. HaydHnele METOABI IO3HAHUS OKPYXKAIOLIEro MUpA.
Poub 3xcniepuMeHTa 1 TEOPHH B TPOIeCCe TO3HAHUS IPUPOABI. DKCIEPUMEHT B (PU3HKE.

MogenupoBanue Qu3MUecKUx sABJICHUM U mpoueccoB. HaydHble runoresbl.
@dusnyeckue 3aKOHbl U TEOpUHU. ['paHMIIBl TPUMEHHMOCTH (PU3NYECKUX 3aKOHOB.
IIpyHIMI COOTBETCTBUA.

Ponbs u Mecto ¢pu3NKu B (POPMUPOBAHUU COBPEMEHHON HAy4YHOM KapTHUHBI MUpa,
B [IPAKTUYECKOU AEATEIBHOCTH JIFOACH.
Jlemoncmpayuu

AHanorosble U IU(PPOBBIE U3MEPUTETbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATYUKH.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuxa

Mexanunueckoe qBrxkeHrue. OTHOCUTEIBHOCTh MEXaHUYECKOT0 IBHKeHNA. CrucreMa
orcuera. Tpaekropus.

[lepemerienue, CKOpocTh (CpeaHssl CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE
MaTEepUAIIBHOM TOYKM, KX IPOEKUMM HAa OCH CHCTeMbl KoopauHar. CroKeHue
MIEPEMELIECHUMN U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MNpSAMOJIMHEHHOE JBWXeHue. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NEPEMEILECHHS] MaTepruaIbHOM
TOYKH OT BPEMEHH.

CBobOosHOE majieHue. Y CKOpeHHe CBOOOTHOTO TaACHHUS.

KpuBonmuuenHnoe nsuxeHue. [IBUKeHHE MaTEpUAIBHOM TOYKU IO OKPYKHOCTH
C IOCTOSIHHOM 110 MOJYJIX0 CKOPOCTBIO. YTUIOBast CKOPOCTh, JTMHEWHass CKOPOCTh. Ileprnon
1 yactoTa oOpanienus. LleHTpocTpemMuTebHOE YCKOPEHHUE.

TexHuueckue ycTpoucTBa M MPAKTHUUECKOE MPUMEHEHHUE: CIUIOMETpP, ABUKECHHE
CHaps/10B, LIEMTHBIE M PEMEHHBIE TIEPEIayu.

Jlemoncmpayuu

Mogenb CHUCTEMBI OTCYETa, WJUIIOCTPALMSI KUHEMATHYECKUX XapaKTEPUCTHK
JBUKEHUS.

[IpeoOpazoBanue ABMKEHUHN C UCIIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3AYXE U B pa3peKeHHOM IPOCTPAHCTBE.

HabGmiogenne ABMKEeHUS Tena, OpOIIEHHOTO TOA YIJIOM K TOPU30HTY
U TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.

Hamnpasnenue cKkopoCTH MpH IBUKEHUH IO OKPYKHOCTH.
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Vuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3yueHre HepaBHOMEPHOT'O JBMKEHHS C LENIBIO ONPEIEIIEHHS] MTHOBEHHON CKOPOCTH.

HccnenoBaHue  COOTHOLIEHMS ~ MEXKIY  IYTSIMHM, TPOWJIEHHBIMH  TEJIOM
3a OCJIE0BATEIbHBIE PABHBIE TPOMEKYTKHA BPEMEHU MPU PABHOYCKOPEHHOM JIBUKEHUN
C HayaJIbHOM CKOPOCTHIO, PABHOH HYIIIO.

W3ydyeHne MABMXKEHHSA IIApUKA B BSA3KOW KHJKOCTH.

W3ydenue nBmKeHuUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[IpuHuun otHocutenbHOCTH ['anunes. IlepBoi 3akoH Herotona. MHepuuanbHbie
CUCTEMBI OTCYETA.

Macca tena. Cuna. I[lpunumn cynepnodunuu cui. Btopoil 3akoH HeroToHa
IUI MaTepUajJbHOU TOUKU. Tpernit 3akoH HproTOHA 111 MatepuaibHbIX TOYEK.

3akoH BcemupHOro taroreHus. Cuiia tsokectu. [lepBas kocMudeckast CKOpOCTb.

Cuia ynpyrocru. 3akoH ['yka. Bec tena.

Tpenue. Bunsl Tpenusi (mokos, ckoibxeHus, kadeHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHusl CKOJIbKEeHUA U cuia TpeHus nokos. Koadduument tpenns. Cuna
CONIPOTHBJIEHUS IIPU ABUKECHHUM TEJA B )KUIKOCTH WU Ta3e.

[TocTynarenbHOE U BpanaTeIbHOE ABMKEHUE a0COIFOTHO TBEPIOIO Tela.

MOMEHT CHJIBI OTHOCUTEINIBHO OCH BpalleHus. 11neuo cumel. YcinoBus paBHOBECHS
TBEPJIOTO TEA.

TexHuyeckue yCcTpoucTBa U MPAKTUYECKOE IPUMEHEHHE: TTOAIIMITHUKY, JBUKCHHE
VCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepuum.

CpaBHEHHE MacC B3aUMOICHCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenne cu.

CrnoxxeHue cuil.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT AeopMaIuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MTOIbEME U MTAJAECHUMU.

CpaBHEHHE CHUJT TPEHHSI IOKOSI, KAUEHHS U CKOJIbYKEHUS.

VYcnoBus paBHOBECHUS TBEPIOTO Tena. Buasl paBHOBeCHS.

Vuenuueckuii axcnepumenm, 1abopamophule pabomwi

N3yuenue nBmxeHus Opycka 1o HaKJIOHHOM ITIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CUJ  YOPYTOCTH, BO3HUKAIOIIUX B TNPYKHUHE
Y PE3UHOBOM 00pasiie, OT Ux aedopmanuu.

HccnenoBanue ycnoBuil paBHOBECHUS TBEPAOTO TENIA, UMEIOLIETO OCh BPAILLICHHUS.

Tema 3. 3aKkonwl coxpanenus 6 mexaHuke

NMiynbC MaTepUaibHOM TOYKH (TENa), CUCTEMBI MaTepUAIbHBIX TOYEK. VIMITynbC
CWIbl W W3MEHEHHE HMIIyJbCa Tela. 3aKOH COXpPAaHEHUs HMITyjlbca. PeakThBHOE
JBIYKEHUE.
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Pa6Gora cuiibl. MOIITHOCTE CHJIBL.

Kunernueckas »sHeprus MarepuanbHod TOukd. Teopema 00 U3MEHEHUH
KUHETUYECKOU IHEPTUU.

[lorenuuanpHas sHeprusa. [loTeHuuanbHas 3HEprus ynpyro aeQpopMHUpPOBAHHON
npyxuHbl. [loTeHnanbHas sHEprus Tena BOJIM3H MOBEPXHOCTU 3eMITH.

[ToTeHnnanbHbIE U HEMOTEHIMANBHBIE CUJIbL. CBsA3b Pa0OTHI HEMOTEHIIMAIBHBIX CHUJIT
C U3MEHEHHEM MEXaHUYECKOM JHEPIMU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKON
JHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE IPUMEHEHHE: BOJIOMET, KOIIep,
IPYXUHHBII IUCTOJIET, IBUKEHNUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCa.

PeakTuBHOE OBHKCHUE.

[lepexon moTeHIMaIbHOM SHEPTUH B KUHETUYECKYIO U O0PATHO.
Vuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

N3ydeHnne abCoMOTHO HEYIIPYTOro yAapa ¢ MOMOUIBIO IBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOThI CUJIbI C U3MEHEHUEM MEXaHWYECKOM SHEPIHM Tela
Ha MPUMEPE PACTIKEHUS PESUHOBOTO XKTYTa.

Paznen 3. MoJgekyJisipHasi pu3znka v TepMOIMHAMUKA
Tema 1. Ocnoevl MoneKyAAPpHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYISIPHO-KUHETUYECKON TEOpUM M HX OIBITHOE
obocHoBanue. bpoyHoBckoe — mBwxkenue. Juddysums.  Xapakrep — ABUKEHUS
Y B3aMMO/JICVCTBUS YaCTHUL BellecTBa. MoJen CTPOEHHUsI Ta30B, )KUAKOCTEN U TBEPABIX
Tel U OOBACHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3THUX Mojenei. Macca u pasmepsl
monekyn. KonnuectBo BemectBa. [locrossHHas ABoraapo.

TeruioBoe paBHOBecue. Temmeparypa u ee wusmepenue. lllkama temmneparyp
Llenbcus.

Mopenp uaeansHoro raza. OCHOBHOE YpPaBHEHHE MOJIEKYJISIPHO-KHHETHYECKOU
TEOPUH UCATBHOTO ra3a. AOCOIIOTHAs TeMIepaTrypa Kak Mepa CpeiHel KHHETUYECKO
SHEPruu TEIUIOBOTO JABMKEeHHs yacTull raza. [llkama temnepatyp KenbBuna. I'azoBbie
3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akon [anprona. HM3ompoueccsl
B UJICaJTbHOM ra3e ¢ IOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I paduueckoe npeacTaBieHue
M30MPOLECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckue ycTpoiicTBa U MpakTUYECKOE MPUMEHEHHUE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIKE JUCKPETHOE CTPOCHHUE BEIIECTBA, (OTOrpaduu MOJIEKYI
OpPraHUYECKUX COCTUHEHUN.

OnpbiTel 0 AUG Y3UH KUIKOCTEN U Ta30B.
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Mogens 6pOyHOBCKOTO JIBHYKEHUS.

Mogaens onbita [lITepHa.

OnbIThI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOICUCTBUS.

Mojenb, WILTFOCTPUPYIOIIAs MPUPOY AABIICHUS ra3a Ha CTEHKH COCy/a.

OnbIThI, WITIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS UICAIBHOTO ra3a, U30IPOIIECCHI.
Vuenuueckuii sxcnepumenm, 1abopamopHole pabomwl

OrnpeneneHre Macchl BO3/IyXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEPECHHUI 00bema
KOMHATBHI, JaBJICHUS U TEMIIEPATYpPhl BO3lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEKTY TapaMeTPAMU COCTOSIHUS Pa3pEeKEHHOTO rasa.

Tema 2. Ocnosvl mepmoounamuxu

TepmoauHamMuueckass cucTemMa. BHYTpPEHHsAsI DJHEPrus TEPMOIMHAMUYECKOU
CUCTEMBbl U crnocoObl ee u3MeHeHHs. KomumdectBo TemynoTsl M pabota. BHyTpeHHss
SHEPrUs OJHOATOMHOI'O WACAJIBHOIO Ta3a. Buibl Teronepenadyu: TEIIONPOBOIHOCTS,
KOHBEKIHUA, U3IydyeHUE. YJelibHas TEIJIOEMKOCTh BemiecTBa. KoJM4ecTBO TEmIOTHI
IIpH TeIIonepeaye.

[TonsiTue 00 agnadbarnoM npouecce. I1epBriii 3akoH TepmoauHamMuky. [IpuMenenue
IEpPBOr0 3aKOHAa TEPMOJMHAMHUKM K wu3ompoueccaM. [paduueckas uHTEpmperanus
paboThI raza.

Bropoii 3akon TepmonuHamuku. HeoGpaTtuMocTh po1ieccoB B MPUPOJIE.

TeroBble MamuHbl. [TpuHIMIBL KecTBUS TeMIoBbIX MamuH. [IpeoOpazoBanus
SHEPruM B TEIUIOBBIX MamnHax. Koadduuuent none3Horo nedcTBus TEMI0BON MaIHBbI.
[ukn KapuHo u ero xoddUIMEHT MOJIE3HOTO ACHCTBUSA. DKOJIOTHYECKHE MPOOIEMbI
TEIUIOPHEPTETUKHU.

TexHrueckue ycTpoucTBa U MPaKTUYECKOE MPUMEHEHHE: JIBUTaTelb BHYTPEHHETO
cropanusi, ObITOBOU XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEH 3HEpruu Tena MpU COBEPUIEHUH PaOOThI: BBUIET MPOOKH
13 OyTBUIKK TIOJT ICMCTBUEM CHKaTOTO BO3MyXa, HarpeBaHue d(upa B IaTyHHOU TpyOKe
MyTeM TpeHUs (BUACOIEMOHCTPALIUS).

N3mMeHeHne BHYTpPEHHEW 3HEpruM (Temreparypbl) Tella MpU TEeIulonepeaaye.

OnbIT 110 aTMabaTHOMY PaCIIUPEHUIO BO3TyXa (OTBIT C BO3AYIITHBIM OTHHBOM).

Monenn mapoBoil TypOMHBI, ABUTATENs] BHYTPEHHETO CrOpaHus, PEaKTUBHOTO
JIBUTATETIS.

Vuenuueckuii axcnepumenm, 1abopamophule pabomwi

N3mepenne ynenbHON TENI0EMKOCTH.

Tema 3. Aepezamnbie cocmoanusn eeuyecmea. Pazoevie nepexoovt

[TapooOpazoBanue wu KoHaeHcanusa. VMcnmapeawme u kumneHue. AOcComOTHAS
M OTHOCHUTENbHAs BIAXHOCTh BO3Ayxa. HacwlleHHBIH map. YenbHas TerioTra
mapooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPbl KUIICHHS OT JaBICHHUS.

10
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Teepmoe Ttenmo. Kpucrammumueckune u amopduble Tena. AHU3O0TPONHUS CBOMCTB
kpuctauioB. JKuakume  kpuctamwibl. CoBpeMeHHble — MaTepuanbl. [lnaBieHue
Y KpUCTaJuIM3anus. Y iejibHas TerioTa miasieHusd. Cyonumarusi.

VYpaBHeHHE TEMI0BOro OaaHca.

TexHnueckue ycTpomuCcTBa U MPAKTUYECKOE IPUMEHEHNE: TUTPOMETP U IICUXPOMETP,
KaJIODUMETP, TEXHOJIOTMU IIOJyYEHHs] COBPEMEHHBIX MATE€pUaloB, B TOM YHCIIE
HAaHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenue npu nOHM>KEHHOM JIaBJICHUH.

Crioco0bl U3MepeHus BIaKHOCTH.

HaGnronenue HarpeBaHus U IJ1aBJIEHUS KPUCTAIUTMYECKOTO BEIIECTBA.

JIeMOHCTpaLys KpUCTaJIoB.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

N3mepeHne OTHOCUTENIBHOM BIIaXKHOCTH BO3TyXa.

Pasznen 4. DieKkTpoAMHAMHKA
Tema 1. dnekmpocmamuxa

DIIeKTpU3alMs Tel. DJIEKTPUUYECKUU 3apsaa. JlBa BHAa JJIEKTPUUECKHUX 3apsiiOB.
[IpoBOAHUKH, AUAPAEKTPUKH U MOIYNPOBOJAHUKHU. 3aKOH COXPAHEHUS JIEKTPUUECKOIO
3apsna.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuyHbll sneKTpUuYecKUd 3apsl.
DnekTpruueckoe nosie. HanpspkeHHOCTh 3iiekTpuueckoro nodid. [IpuHuun cynepno3uimm
ANEKTpUYECKUX noJiel. JIMHUKM HanpsKEHHOCTHU AJIEKTPUYECKOTO TOJIS.

PabGora cun anextpocratudyeckoro mojis. IloreHuman. Pa3HOCTh MOTEHIIMAIIOB.
[IpoBOIHMKM UM AWDNEKTPUKH B JJIEKTPOCTATHYECKOM Tojie. JludnekTpuyeckas
IPOHUIIAEMOCTb.

OnektpoeMkocTb. KonaeHcaTop. OJEKTPOEMKOCTh IIJIOCKOIO KOHJEHCATOpa.
DHeprus 3apsHKEHHOTO KOHAeH caTopa.

TexHuyeckne yCTpONCTBA W  NPAKTHUYECKOE MPUMEHEHHE: DJIEKTPOCKOT,
AJEKTPOMETP,  DJIEKTPOCTaTHYECKasl  3aluTa,  3a3eMJIeHHE  JJIEKTPONpPUOOPOB,
KOHJEHCATOP, KOMMPOBAJIbHBIN aIllapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO ¥ MPUHIMIT ACUCTBUSI 3JIEKTPOMETPA.

BzanmopaencTBue Ha3IEKTPU30BAHHBIX TEJL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[TpoBOHUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

DnekTpocTaThyecKas 3aluTa.

JIMBAEKTPUKY B DJIEKTPOCTATHUECKOM TMOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH MJIOCKOTO KOHJEHCATOpa OT IUIOLIAAX IUIaCTHH,
PACCTOSHUS MEXIY HUMU U JUAIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHASH caTopa.

11
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Vuenuueckuii oxcnepumenm, 1abopamopnvie pabomoi
N3mepenue 351eKTpOoeMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtii Inekmpuueckuit mok. Toxku 6 paznuunsix cpeoax

DIIEKTPUYECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUYECKOTO TOKA. ICTOUHMKH
Toka. Cuia Toka. IlocTossHHBIN TOK.

Hanpsbxkenue. 3akon Oma 11 y4acTKa LEH.

DNEKTPUYECKOE  CONPOTHUBIIEHWE.  YJEIBHOE  CONPOTUBIEHUE  BELIECTBA.
[TocnenoBarenbHOE, MAPAIIIENBHOE, CMEIIAHHOE COEIMHEHNE POBOAHUKOB.

PaboTa snexrpuueckoro Toka. 3akoH Jxoyns—JIena. MoHoCTh 371€KTpUYECKOTO
TOKA.

DJIEKTPOJIBUKYIAsl CUJIa U BHYTPEHHEE CONMPOTHBJIECHUE UCTOYHHMKA TOKA. 3aKOH
OMa 11t moTHOM (3aMKHYTOM) AnekTpudeckoil nenu. KopoTkoe 3aMmbikaHue.

DJIEKTPOHHAS MPOBOJWMOCTh TBEPIBIX METAJUIOB. 3ABUCHMOCTH COIPOTUBIICHUS
METAIJIOB OT TemmepaTypbl. CBEpXIpOBOIUMOCTb.

DIIEKTPUYECKAN TOK B BaKkyyMe. CBOKCTBA DJIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHAs! M MPUMECHASI POBOAUMOCTD MOJYITPOBOIHUKOB.
CsoiictBa p—n-niepexoaa. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHAN TOK B PACTBOPAX M PACIUIaBaX AIEKTPOIUTOB. DIEKTPOIUTHYECKAS
JIUCCOLIMALNS. DIIEKTPOIIU3.

DJNIeKTpUYEeCKUi TOK B razax. CaMOCTOSITENbHBI U HECAMOCTOATENIbHBIA pa3psil.
Monnus. [1na3zma.

TexHUuecKkne yCTpOMCTBA U MPAKTUUECKOE TPUMEHEHHUE: aMIIEPMETP, BOJIBTMETD,
peocTar, UICTOYHHUKHU TOKa, dJIEKTPOHArpeBaTeIbHbIE MPUOOPHI, JEKTPOOCBETUTEIILHbBIC
npuOOphl, TEPMOMETP CONPOTUBIICHUSA, BAKYyMHBIA JIMOA, TEPMUCTOPHI U
(oTOpE3UCTOPHI, NOITYHIPOBOJHUKOBBIN AHO/I, FaJbBAHUKA.

Jlemoncmpayuu

N3mepenue cuitbl TOKA U HANPSHKEHUS.

3aBUCHUMOCTh COTPOTUBIICHUS IIUIMHAPUUYECKUX MPOBOJHUKOB OT JUTUHBI, TUIOIIAIN
NONEPEYHOT0 CEYEHUS U MaTEPHAIIA.

CMelaHHOEe COeIMHEHNE POBOIHUKOB.

[Ipamoe  wW3MepeHHe  BNEKTPOABIXKYIIEH  cwibl. KOpOTKOe  3ambIKaHUE
rajbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCHUMOCTB COITPOTUBIIEHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psia 1 MPpOBOAUMOCTD BO3AyXa.

OOHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Vuenuueckuii oxcnepumenm, 1abopamopnvie pabomoi

N3ydeHne CMEIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne SIeKTpOABIKYILIEN CHUJIbl HCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUSI.

Hab6nronenue snexrponusza.

12
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MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 kiiacce oCyiiecTBiIseTcs C y4eTOM
CoJlepKaTeIbHBIX MEKIIPEAMETHBIX CBSI3€H C KypcaMH MaTEMaTUKH, OMOJIOTUU, XUMUH,
reorpaduu U TEXHOJIOTHH.

Meowxcnpeomemnvie nowsmusi, CBSI3aHHBIE C HM3YYEHHEM METOJOB HAy4YHOTO
MO3HAHUSA: SIBJICHUE, HAYYHBIM (akT, rumores3a, ¢pusnueckas BeJIUUYHHA, 3aKOH, TEOpHSs,
HaOJII0/ICHKE, SKCIIEPUMEHT, MOJICIUPOBAHUE, MOJIETh, U3MEPEHUE.

Mamemamuxa: pelieHUE CUCTEMbl ypaBHEHHM, JHHEWHas (yHKUuWsA, mapadona,
runepOosa, ux rpaduKu U CBOMCTBA, TPUTOHOMETpUUYECKHE (DYHKIIMH: CUHYC, KOCUHYC,
TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO, BEKTOPbI M HX
MIPOEKIIMHU HA OCU KOOPJIMHAT, CIIOKEHNE BEKTOPOB.

buonocus: MmexaHuuyeckoe IBWKEHHE B JKUBOM mnpupozae, Auddysus, ocMmoc,
TEIJIOOOMEH JKUBBIX OPraHU3MOB (BHIbI TEIUIONEpPEAAaud, TEIJIOBOE PAaBHOBECHE),
JIIEKTPUYECKUE SBJIICHUSA B )KUBOU IPUPOJE.

Xumus: TUCKPETHOE CTPOECHME BEILIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJb
BEILIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEW U Ta3oB,
ANEKTPUYECKUE CBOMCTBA METAJIIOB, DJIEKTPOJIUTHYECKAS TUCCOLALINS, TAJIbBAHUKA.

l'eocpagpus: BNaxxHOCTh BO3/yXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonozus: npeodOpazoBaHuE ABMXKEHUN C HCIOJIb30BAHUEM MEXaHM3MOB, YYET
TPEHUs B TEXHUKE, IMOJALIMIIHUKH, HCIIOIb30BAHUE 3aKOHA COXPAHEHUS MMIIyJbCa
B TE€XHUKE (pakeTa, BOJIOMET W JIpyrue), IBUraTteib BHYTPEHHErO CropaHus, mapoBas
TypOUHa, OBITOBON XOJIOAWIBHUK, KOHIULIHUOHEP, TEXHOJIOTUH MOIYYEHUS COBPEMEHHBIX
MAaTEpUAJIOB, B TOM YHWCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH, JIEKTPOCTATHYECKAS
3alUTa,  3a3€MJIGHHE  JJIGKTPONpUOOpPOB,  KCEPOKC,  CTPYWHBIM  TpUHTED,
AJIEKTpOHArpeBaTesibHbIe IPUOOPHI, SJEKTPOOCBETUTENbHBIE TPUOOPHI, ralbBaHHUKA.

11 KJIACC

Paznes 4. DyiekTpoAuHAMHKA
Tema 3. Maznummnoe none. I1eKmpoOMaZHUMHAA UHOYKYUS

IlocTossnHble MaruuThl. B3ammojelCTBHE IIOCTOSIHHBIX MAarHuTOB. MarHuTHoe
nosje. BekTop MarHUTHOM WHAYKUUU. [IpuHIMI Cynepno3uiuyd MarHUTHBIX IIOJIEH.
JIvHMM MarHuTHOW MHAYKIMU. KapTuHa IMHUNA MarHUTHOM MHAYKIIUU MTOJIS1 TOCTOSIHHBIX
MarHuTOB.

MarauTtHoe o€ NpoBOJAHMKA ¢ TOKOM. KapThHa JIMHUKA MHIYKIUA MAarHUTHOIO
MOJIS1 AJIMHHOTO MPSIMOTO MPOBOJIHUKA U 3aMKHYTOTO KOJIBIIEBOTO TPOBOAHUKA, KATYIIIKH
¢ TokoM. OnbIT IpcTena. BzaumoaelicTBre NpOBOJHUKOB C TOKOM.

Cuna Amnepa, ee MOyJIb U HallpaBJICHHUE.

Cuna JlopeHua, ee MOAyJdb W HampaBleHHE. [[BUKEHHE 3apsiKEHHOW YaCTHIIbI
B OZJHOPOJIHOM MarHUTHOM 1oJje. Pabora cuisl JIopeHna.

SIBneHHE AIEKTPOMAarHUTHOM MHIAYKIMH. 1IO0TOK BEKTOpa MAarHWUTHOW WMHIYKLHH.
DIIEKTPOJABIKYIIAS CUJIa MHAYKIMHU. 3aKOH JIEKTPOMarHuTHOW nHaykuu dapases.
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BuxpeBoe  3leKTpUYECKOE  MOJIe.  OJEKTPOJBHKYIAs  CHjla  MHAYKUUHU
B IPOBOJHUKE, ABWKYILEMCS IMOCTYNATEIbHO B OJHOPOTHOM MAarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHIyKTUBHOCTB. SlBneHne  cCaMOMHAYKIIUH. DIEKTPOABUKYILAS cuia
CaMOMHAYKIIUH.

DHeprusi MAarHUTHOTO TOJIS1 KATYIIKHA C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.

TexHuyeckre yCTpoONCTBA M MPAKTUYECKOE MPUMEHEHUE: MOCTOSHHbIC MATrHUTHI,
ANEKTPOMArHUTHI, SJIEKTPOJABUTATENb, YCKOPUTENN AIEMEHTAPHBIX YaCTHULI, UHAYKIIMOHHAS
1eyYb.

Jlemoncmpayuu

OmnbIT Dpcrena.

OTKIIOHEHUE JEKTPOHHOIO ITy4YKa MAarHUTHBIM TOJIEM.

JIuHMY UHIYKIIUY MarHUTHOTO TOJIS.

B3anmoneiicTBre AByX TPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIopeH11a Ha HOHBI JJIEKTPOJIUTA.

SBNeHuEe IEKTPOMArHUTHON UHIYKITUU.

[Ipasuo Jlenna.

3aBUCUMOCTDh DJIEKTPOABMKYILEH CWUJIbl HMHAYKIMM OT CKOPOCTH HW3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne CaMOMHTYKIIHUH.

Vuenuueckuii sxcnepumenm, 1a6opamopHule pabomoi

N3ydeHne MarHuTHOTO MOJIsE KaTYIIKU C TOKOM.

Uccnenosanue 1eiicTBUSA MOCTOSHHOIO MarHUTa Ha paMKy C TOKOM.

UccnenoBanue sSBICHUS 3JIEKTPOMArHUTHON MHIAYKIIUH.

Pasnen 5. KosieOanust 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomacHUmMHble KOJ1e0aHUuA

Konebarenbhas cucrema. CBOOOIHBIE MEXaHUYECKHUE KOoJieOaHus. ["apMoHnUecKue
konebanus. Ilepuon, yactora, ammuryga u ¢asa xoneOanuid. [IpyXMHHBIN MasTHUK.
MareMaTtuyeckuii MasiTHUK. YpaBHEHHE TapMOHUYECKHX KonieOanuii. IIpeBpaieHue
SHEPTUM NMPU TAPMOHUYECKUX KOJICOAHUSX.

Koneb6arenbupiit KOHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B UACATHBHOM
K0J1e0aTeIbHOM KOHTYpe. AHAJOrus MEXIy MEXaHHMUYECKUMHU U 3JIEKTPOMarHUTHBIMU
koneOanusimu. @Dopmyna TomMcoHa. 3akOH COXpaHEHUS OHHEPrUM B UJI€ATHHOM
KoJiIe0aTeIbHOM KOHTYpE.

[IpeacraBinenre o 3aTyxarHMX KojeOaHUsX. BbIHyXJAEHHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHyXI€HHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHuUs.

IlepemenHsblil Tok. CHHYCOMIANBHBIN TIEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOIO
TOKa. AMIUIMTYTHOE U JIEHCTBYIOIEE 3HAUEHHE CUJIbI TOKA U HAIIPSKEHUSI.
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Tpanchopmarop. IIpousBoncTBo, mepenaya M MOTPEOICHUE AIEKTPUUECKON
SHEPrud. OKOJOTWYECKHE PHUCKA NpPHU MPOU3BOACTBE 3JIEKTpodHepruu. Kynbrypa
WCIIOJIb30BAHUS JIEKTPOSHEPTUH B IOBCETHEBHOM KU3HHU.

TexHu4yeckue ycTporucTBa U NMPAKTHYECKOE IPUMEHEHUE: DIEKTPUYECKUN 3BOHOK,
TeHEPATOP IEPEMEHHOT0 TOKA, JIMHUM JJIEKTPOIIepeaay.

Jlemoncmpayuu

Uccnenosanue MapaMeTpPOB Kose0aTeTpbHON CHUCTEMBI (OpyXKUHHBII
WIA MaTeMaTUYECKUNA MasTHUK).

Habmronenue 3aryxaromux KojieOaHHH.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIEOaHUH.

Habmronenue pezoHanca.

CBOOOHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS.

OcmuorpaMmsl - (3aBUCMMOCTH  CHJIBI  TOKa W HalpsDKEHUS OT BPEMEHH)
JUIS 3IIEKTPOMArHUTHBIX KOJIEOaHM.

Pe3onanc mpu  mocineAOBaTEIbHOM — COCAMHEHUHM  PE3UCTOpa,  KaTyUIKU
MHIYKTUBHOCTHU U KOHAEHCATOpa.

Mopesnb TUHUM 3JEKTpOoIepe1adn.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomoi

HccnegoBanue 3aBUCUMOCTY NIEPUOJIA MAJIbIX KOJIEOAHUW Ipy3a Ha HUTHU OT JIJIMHBI
HUTHU U MaccChbl Ipy3a.

HccnegoBanue mepeMEHHOTO TOKA B IIEMHM U3 MOCJIENI0BATEIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpoMAazHUMHbLE 60JIHbL

Mexannueckue BOJHBI, ycloBHs — pacnpoctpaHeHus. Ilepuon. CkopocThb
pacnpocTpaHeHus U AjuHa BoJHbL. [lonepeunsie 1 nponoibHble BOJHBL. MHTEpdepeHtns
1 qudpakiys MEXaHUYECKUX BOJIH.

3Byk. Ckopocth 3Byka. ['pomkocTh 3Byka. Bricora Tona. TemOp 3Byka.

DJIEKTPOMAarHUTHBIE BOJIHBL. YCJOBHS W3JYyYECHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, v B anekrpomarHutHOW BoJsHE. (CBOMCTBa
ANIEKTPOMATHUTHBIX BOJIH: OTPa)K€HUE, MpeJOMJIEHUE, NoJsapu3anus, Audpakuus,
uHTeppepenius. CKopocTh 3J€KTPOMArHUTHBIX BOJIH.

[IIxkana SJIEKTPOMATHUTHBIX BOJIH. IIpMMEHEHHE SJIEKTPOMAarHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IpuHIMIIBI paIUOCBS3U U TeNEBUACHUS. Panrookanusi.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbl.

TexHuueckne yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIC
UHCTPYMEHTHI, YJIbTPa3BYKOBas JUMAarHOCTUKA B TEXHUKE W MEIULMHE, pajap,
pPaaMONPUEMHUK, TeJIEBU30p, aHTEHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OObpazoBanue U pacpoCTpaHEHHUE MOMEPEUHBIX U TPOAOIBHBIX BOJIH.

Kone6momieecs Te0 Kak UCTOYHUK 3BYKa.

HaGnronenue oTpaskeHus ¥ IpesIOMIICHUS] MEXaHUYECKHUX BOJIH.
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Ha6nronenue naTepdepennmu u qudpakiuy MEXaHUIECKUX BOJTH.

3BYKOBO pe30HaHC.

HaGmoienne CBSI3W TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYION M 9acTOTOU
KoJieOaHu .

HccnemoBanne CBOWMCTB 3JEKTPOMArHUTHBIX BOJH: OTpPaKCHHE, MPEIOMIICHUE,
noJisipu3anus, rudpakuus, uHTepdEepeHITHS.

Tema 3. Onmuxka

['eomerpuueckas ontuka. [IpsamomHEHHOE pacnpOCTPAHEHHUE CBETA B OJTHOPOJHOM
cpene. JIyu cBera. ToueuHblii ICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHbl OTpakeHus cBera. llocTpoeHue wu300pakeHU
B IUIOCKOM 3€pKaje.

[Ipenomnenue cBeTa. 3aKOHBI TPEJIOMJICHUSI CBeTa. AOCOIOTHBIM IMOKa3aTelNb
npesomieHus. IlonmHoe BHyTpeHHee oOTpaxkeHue. IIpenenbHbIi  yroa IOJIHOTrO
BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus ceeta. CiioxxHbIl cocTaB 0enoro cBera. Ler.

Cobuparonie u pacceuBarolmiyie JUH3bl. ToHKasg jauH3a. DOKYCHOE pPACCTOSHHE
U OoINTuYeckas cwia TOHKOW muH3bl. [locTpoeHune wu300pakeHUil B COOMpPAIOIINX
U paccenBaromnux JuH3ax. Popmysa TOHKOM JMH3BL. YBEJIHWYEHHE, J1aBAEMOE
JIMH30M.

[Ipenenbl n(PUMEHUMOCTH T€OMETPUYECKON ONITHUKH.

BonnoBas ontuka. Uutepdepennus cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBUS
HaOJIOJICHUST MAaKCUMyMOB M MUHHUMYMOB B HHTEPGEpPEHIIMOHHOW KapTUHE OT ABYX
cuH(}a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuus ceta. Judpakiuonnas perietka. YciaoBue HaOMIOIEHUS TJIaBHBIX
MaKCMMYMOB IIpY MaJI€HUU MOHOXPOMATUYECKOIO CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuuyeckue ycTporcTBa U MPaKTUUECKOe MPUMEHEHUE: OUKH, JTyTa, poToanmnapar,
POEKIIMOHHBIN anmapart, MUKPOCKOII, TeJIECKOII, BOJIOKOHHAs ONTHUKA, AU(pPaKIUOHHAS
penieTKa, NOJISIPOUI.

Jlemoncmpayuu

[IpsAmosnHENHOE  pacHpOCTpaHEHUE, OTPAKEHUE U IPEIOMIICHUE  CBETa.
OnTuyeckue mpuOOpHI.

[TonHoe BHyTpeHHEe oTpakeHue. Monenb CBETOBO1a.

UccnenoBanue CBONCTB M300paKeHUN B JIMH3aX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmronenue nnrepdepeniuu crera.

Ha6nronenue nudpaxiuu ceera.

Hab6nronenue nucnepcuu cBera.

[Tony4yeHue creKTpa ¢ MOMOIIBIO MPU3MBI.

[TomydyeHue crexTpa ¢ MOMOIILI0 AUGPAKITMOHHON PEIICTKH.

HaGnronenue nonsipuszauu cBera.
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Vyenuueckuii sxcnepumenm, 1a60opamopHule pabomoi
N3mepenune nokasaresns npesoMIIeHUs CTEKIIA.
HccnenoBanue cBOMCTB M300paKeHUH B JIUH3AX.
Habmronenue nucnepcuu cBera.

Pa3znen 6. OCHOBBI ClIeNIHAIbHOM TEOPUH OTHOCHTEIbHOCTH

['panuibl OPUMEHUMOCTH KJlacCMYECKOW MexaHuku. IlocTynarel crnenuaibHON
TEOPUH OTHOCUTEIIBHOCTH: WHBAPUAHTHOCTH MOXYJS CKOPOCTM CBETa B BaKyyMe,
MPUHINI OTHOCUTEILHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHM M COKpallCHUE
JUTUHEL.

DHEprusi U UMITYJIbC PEISTUBUCTCKON YACTHUIIBI.

CBs3b MacCChl C SHEPTUEH U UMITYJILCOM PEISTUBUCTCKON YaCTULIBI. DHEPTUS MOKOSI.

Pa3znen /. KBanToBasi pusuka
Tema 1. Dnemenmot KéaHmM 06O ONMUKU

®otonbl. @opmyna [lnanka cBs3u sHEprud (QOTOHA C €ro YaCTOTOW. DHEprus
U UMIyJIbC (POTOHA.

OtkpeiTue u ucciaegoBanue @otoddpdekra. Onbitel A.I'. CroneroBa. 3aKOHBI
dotordpdexra. VYpaBuenue DitHmreitHa s poroaddekra. «KpacHas rpanuna
doToaddekra.

JaBnenue cBera. OnbiTel I1.H. JIeOenena.

XHUMHUYECKOEe IEHUCTBUE CBETA.

TexHuyeckre yCTpOWCTBA U  MPAKTUYECKOE MpUMEHEHHE: (HOTOIIEMEHT,
dboTomaTUMK, COJTHEUHAs OaTapesi, CBETOIUO.

Jlemoncmpayuu

®oT03(¢deKT Ha YCTAaHOBKE C IIMHKOBOM TIACTHHOM.

UccnenoBanue 3akoHOB BHeMHEro GpoTodddekra.

Ceeroguo.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmnwiTel Pesepdopna 1o paccesHHIO 0-4acTHIIL.
[Tnanerapuras mogenb atoma. [loctynatst bopa. Mznyuenue u normonienre GOTOHOB IPH
Mepexo/ie aToMa € OJIHOTO YPOBHS SHEpruu Ha Apyroil. Buasl cnektpoB. CriekTp ypoBHEN
SHEPrUM aTOMa BOJOPOAA.

BonnoBeie cBoucTtBa uyactun. Bomubl ne bpounsa. KopnyckynsspHo-BoaHOBOU
Iy aJli3M.

CHOHTaHHOE U BBIHYKJACHHOE U3TyYEHUE.

TexHuyeckue ycTponcTBa M IPAKTUYECKOE NMPUMEHEHUE: CIIEKTPAJIbHBIA aHAJIN3
(cexTpockort), 1a3ep, KBAaHTOBbII KOMIIBIOTED.
Jlemoncmpayuu

Mogpens onbita Pezepdopra.

Ornpenenenue IIMHbBI BOJHBI 1a3epa.
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Habmoienne nuHeRvaTbiX COEKTPOB U3ITyYEHUSI.
Jlazep.

Vuenuueckuii oxcnepumenm, 1abopamopnvle pabomwi
Habmronenue muHelyaToro cekrpa.

Tema 3. Amomnoe a0po

OKCHEpUMEHTBI, JOKAa3bIBAIOIINE CJIOXKHOCTh CTpoeHus sapa. OTKpeITHE
pannoaktuBHOCTH. OnbIThl Pesepdopaa mo ompenenaeHHio cocTaBa paguOaKTHUBHOIO
m3nyuyenus. CpoiicTBa anbda-, Oera-, raMMa-u3ilydeHus. BiausHue paguoakTUBHOCTH
Ha )KUBbIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHa M HeWTpoHa. HykionHas wogzens sapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M30tormnsl.

Anbda-pacnaa. DNEeKTPOHHBIA U NO3UTPOHHBIN OeTa-pacnaj. I'aMMa-u3inydeHue.
3aKOH paIMOaKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHblie cuiibl. Jledekt maccel gpa.

SAnepnsbie peakuuu. [lenenue u cuHTE3 AI€EP.

SAnepubiit peaktop. TepmosinepHblii cuHTe3. [IpoOaeMbl U MEPCIIEKTUBHI SIIEPHOM
OHEPreTUKHU. DKOJOTHUECKNE ACTIEKTHI IAEPHON YJHEPTETUKHU.

OneMeHTapHble YacTUIbl. OTKPBITHE IO3UTPOHA.

MeTtoabl HAOTIOAEHUS M PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHUL.

@yH/1aMEeHTaJIbHbIE B3aUMOJeHCTBUS. ENUHCTBO (pu3nuecKoi KapTUHBI MUpA.

TexHuueckue yCTpOWCTBA W NPAKTUYECKOE NPUMEHEHME: JO3MMETp, Kamepa
Buiibcona, simepHblIil peaktop, aToMmHasi bomoa.
Jlemoncmpayuu

CueTynK MOHU3UPYIOIINUX YACTHII.
Vuenuueckuii sxcnepumenm, nabopamopnvie pabomsi

HccnenoBanue TpekoB yacTuil (o TOTOBBIM (poTorpadusim).

Pa3nen 8. DiieMeHTHI aCTPOHOMNH U ACTPOPU3MKH

Otanbl pa3BuTHs acTpoHomuu. [IpukinagHoe W MHUPOBO33PEHUYECKOE 3HAUCHHE
ACTPOHOMMUHM.

Bup 3Be3qnoro Heba. Co3Be3aus, SpKUe 3BE3/1bl, IJIaHEThI, KX BUJIUMOC JBIKCHHE.

CoiHeuHast cucreMa.

Counnre. ConHeyHas akTUBHOCTh. MicTounuk sHeprun CoJjiHila U 3Be3/1. 3BE3/Ibl, X
OCHOBHBIE XapaKTepUCTUKU. [[narpamMmmMa «CHeKTpaibHBIN KJIaCC — CBETUMOCTBY. 3BE3/1bI
IJIaBHOM IMOCJIEIOBATEIbHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTbBY JIJIS 3BE3]T INIABHOU
nocjaeAoBaTeIbHOCTU. BHyTpeHHee cTtpoeHue 3Be3n. COBpEeMEHHbIE MPE/ICTABICHUS
0 MPOUCXO0XKACHUU U 3BoMoLMK CONMHIA U 3BE3/. DTalbl )KU3HU 3BE3/1.

Muieunsiii [1yTs — Hama ["anaktuka. [Tonoxxenue u qemxenue CosHia B ['aiakTuke.
Tunsl ranaktuk. Paguoranaktuku v kBazapbl. YepHBbIE IBIPHI B siApax rajJakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon Xa006ma. Pasz0eranuwe rajiakTuk.
Teopus bonbioro B3peiBa. PenukroBoe nsimydenue.
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Macmrabnas ctpyktypa Beenennoit. MeTaranakTuka.

Hepemennsie mpo6sieMbl aCTPOHOMHUM.
Yuenuueckue nabnooenus

HaGnronenusi HEBOOPY)KEHHBIM TJIA30M C  HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPUIIOKECHHM SIS ONIPECIICHUS MOJIOKEHNS HeOECHBIX 00bEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3/1usl CEeBEpHOro MOJyIIapus U SIPKUE 3BE3IbI.

Ha6mronenus B reneckon JIyasl, manet, Maeuroro I[Tytu.

O6o0maroniee nOBTOpeHue

Ponb ¢u3uku 1 acTpoHOMHHM B SKOHOMHYECKOM, TEXHOJOTMYECKOM, COIMATbHOM
U 3TUYECKON cepax AESITENbHOCTH YEJIOBEKa, pOJib U MECTO (PU3UKU U aCTPOHOMHUU
B COBPEMEHHOW HAYYHOW KapTUHE MHpPA, POJIb (PU3UYECKOW TEOpPHH B (POPMUPOBAHUU
OpEICTaBICHUA O (U3NYECKOM KapTUHE MHUpPa, MECTO (PU3NYECKOM KapTHHBI MHpa
B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUN O IPUPOJIE.

MeknpeaMeTHbIE CBA3H

Nzyuenue kypca ¢pusuku 06a30Boro ypoBHs B 11 kinacce ocyliecTBIsS€TCS ¢ yU€TOM
coJiep KaTeNIbHbIX MEKIIPEAMETHBIX CBSI3€HM C KypcaMHU MaTEMaTUKH, OMOJOTUN, XUMHUH,
reorpaduu U TEXHOJOTUHU.

Meowxcnpeomemnvie nousimusi, CBS3aHHBIE C M3YYEHHEM METOAOB HAYYHOTO
MO3HAHUS: SIBJICHUE, HAYYHBIM (pakT, runores3a, puanyeckas BEIMYUHA, 3aKOH, TEOPHS,
HaOJII0/IEHUE, SKCIIEPUMEHT, MOJIEIMPOBaHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHne CUCTEMbl YpPaBHEHHM, TPUTOHOMETPUUECKHE (DYHKIIMH:
CUHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE€ TPUIOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPbl M HX IMPOEKLIHUH Ha OCU KOOpPIHMHAT, CJIOKEHUE BEKTOPOB, IIPOM3BOJHBIC
AJIeMEHTapHbIX (PYHKUUN, MPU3HAKK TOJI00MS TPEYrOJbHUKOB, OMpPEAeSICHUE MII0Iaau
IJI0CKUX QUryp u oobema Ted.

Buonocus: >nexTpuyueckue sIBICHUS B KUBOU MpUpPOJE, KoueOaTellbHbIe ABMKEHUS
B JKMBOM IIPUPOJE, ONTUYECKHUE SBJIICHUSA B KUBOW NPUPOJAE, NCHUCTBUE paavaluu
Ha JKBBIE OPTaHU3MBI.

Xumus: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTYpa TBEPABIX TE,
MEXaHU3Mbl 00pa30BaHUs KPUCTAIUIMUYECKOW PEIIETKH, CIEKTPAIbHBINA aHAJIU3.

l'eocpaghus: mMarHuUTHBIE TONIOCA 3€MJIM, 3aJ€KU MArHUTHBIX PYHA, (POTOCHEMKa
36MHOW MOBEPXHOCTH, MPEICKAZAHUE 3EMIIETPSCCHUMN.

Texnonocua:  JUHUKA  DJIEKTpOIlEpenad, T[EHEpaTop IIEPEeMEHHOr0  TOKa,
ANEKTPOABUTATEIb, HHAYKI[MOHHAA 1I€4b, Paaap, paIuoOIPUEMHHUK, TEJIEBU30D, AaHTECHHA,
tenedon, CBY-meuyb, MPOCKIMOHHBIM amnmapaT, BOJOKOHHAs OITHKA, COJHEYHAas
Oarapest.
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IHVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI 110 PU3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne  ydeOHOro  mpeamera  «®Pu3mka» HA  ypOBHE  CPEIAHETO
obmero oOpa3oBaHus (0a30BbIi  ypOBEHb) JOKHO OOECHEYUTh JOCTHKEHUE
CIICIYIOIUX JINYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIBHBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pE3yJbTaThl OCBOEHUSA YydeOHOro mpeamera «Du3uKay TOJKHBI
OTpaXXaThb  TOTOBHOCTh M  CIIOCOOHOCTh  OOYYalOIIUXCS  PYKOBOJCTBOBAThCS
chOpMUpPOBAHHOW BHYTpPEHHEW TO3UIMEN JIUYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIUMM, TO3UTUBHBIX BHYTPEHHUX YOCKICHUI, COOTBETCTBYIOIIUX TPATULIMOHHBIM
IIEHHOCTSIM POCCHUHCKOro 0OIllecTBa, pacIIMpEeHUE KU3HEHHOTO OIbITa M OIbITa
JNEATEIPHOCTH B IPOLECCE peajr3ally OCHOBHBIX HAIPaBJICHUN BOCIUTATEIBHOU
JNEATEIBHOCTH, B TOM YUCJIC B YACTH:

1) rpa:kaIaHCKOr0 BOCIIMTAHUS S

C(OPMHUPOBAHHOCTh TI'PAXJTAHCKOM TO3MIIMKA OOYdYalomerocss Kak aKTHBHOTO
¥ OTBETCTBECHHOTO WICHA POCCUKMCKOTO OOIIECTBA;

NPUHSITHE TPATUIIMOHHBIX OOIICUEIIOBEYSCKUX T'YMAHUCTUICCKUX M JEMOKPATHUCCKHIX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICATCIBHOCTh B HHTEpPECax TI'PaXKTaHCKOTO
o0IIIecTBa, y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3aIl1H;

YMEHHE B3aUMOJICHCTBOBATh C COIIMAIbHBIMM HHCTUTYTaMU B COOTBETCTBUH C UX
(GYHKIUSAMHA ¥ Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTAPHOU M BOJIOHTEPCKOM JACITEIBHOCTH;

2) NIATPHOTUYECKOT0 BOCIIUTAHMSI:
c(hOpMHUPOBAHHOCTH POCCUMCKON IPAKIAHCKOW UIEHTUYHOCTH, ATPUOTU3MA;
LEHHOCTHOE OTHOLIEHHE K TOCYJapCTBEHHBIM CHUMBOJAM, JIOCTHKEHUSIM
POCCHICKHX YUYEHBIX B 001aCTH (PU3UKU U TEXHUKE;

3) yXOBHO-HPABCTBEHHOI'0 BOCITUTAHMA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBEICHMS;

CIIOCOOHOCTh  OLIGHHMBATh CUTYallUI0 M MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPHUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMbI W LIEHHOCTH, B TOM YHUCIE
B JIESITEILHOCTH YYEHOTO;

OCO3HAHME JUYHOTO BKJIaJIa B IOCTPOCHUE YCTOMYUBOTO OYAYIIIETO;
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4) 5¢TeTH4eCKOro BOCIIMTAHUSI:
ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYas ACTETHUKY HAYYHOTO TBOPYECTBA,
npucyuiero pu3ndeckoil Hayke;

5) Tpy10BOr0 BOCIIUTAHUS:

MHTEPEC K pa3iIu4yHbIM cdepaM NpodecCHOHATBHON AESTEIFHOCTH, B TOM YHCIC
CBSI3aHHBIM C ()U3UKOW M TEXHHKOI, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oymyriei
poeCCHU U PEaTM30BBIBATH COOCTBEHHBIC YKH3HCHHBIC TUTAHBL;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHUIO B 007acTh (PU3UKU
Ha MPOTSHKCHUU BCEH JKU3HM,

6) 3K0JI0rH4eCKOro BOCTIMTAHMS:

c(OpPMUPOBAHHOCTH 3KOJOTUYECKOU KYJIbTYpPbl, 0CO3HAHUE II100AIBHOTO XapakTepa
HKOJIOTMYECKUX MPOOIEM;

IJIAHUPOBAHUE M OCYILIECTBJICHHUE JICMCTBUI B OKPYKAIOIIEH CPEe HA OCHOBE
3HAHUA LIEJIEW YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

Pacmmpenue oneita AESTENBHOCTH HKOJIOTMYECKOM HAIPABIEHHOCTH HAa OCHOBE
MMEIOIINXCS 3HAHUH 10 (PU3UKE;

7) HEHHOCTH HAYYHOT'0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (HU3UUECKON HAYKH;

OCO3HAHHWE IEHHOCTH HAyYHOW NESTEIIbHOCTH, TOTOBHOCThH B IPOIIECCE MU3YUCHHS
GU3MKKM  OCYHIECTBIATH  TMPOCKTHYID WM HCCJICAOBATEIBCKYIO  JEATEIbHOCTh
WHIUBUyaJIbHO U B TPYIIIIE.

B mporecce MOCTMKEHHMS JHMYHOCTHBIX PE3YIbTATOB OCBOCHHS IPOTPAMMBI
no (¢u3uMKe IS YpPOBHA CpeaHero oOmero oOpa3oBaHusi y  0OOydaromuxcs
COBEPIICHCTBYETCS AMOIMOHATBHBIN UHTEIJICKT, MIPEIOJIararoIIHiA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUs, BKJIIOYAIOIIETO CIIOCOOHOCTh TOHMMAaTh CBOE HMOIMOHAIBHOE
COCTOSIHHE, BUJICTh HAIPABJICHUS Pa3BUTHS COOCTBEHHOW SYMOITMOHAIBHOMN c(ephl, ObITH
yYBEpPEHHBIM B ce0e;

CaMOpETYJINPOBAHUSA, BKIIOYAIOIIETO CaMOKOHTPOJb, YMCHHE IPUHUMATH
OTBETCTBEHHOCTH 3a CBOE TOBEACHHUE, CIIOCOOHOCTD aIallITUPOBATHCS K SMOIIMOHATBHBIM
U3MCHCHHSAM U TIPOSBIISATH THOKOCTH, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIIMHM, BKJIIOYAIONIEH CTPEMJICHHE K JOCTIDKCHHIO IIeNU
U yCrlexy, ONTHMH3M, WHUIUATHUBHOCTH, YMCHHE JCHCTBOBATh, HCXOHIS W3 CBOHUX
BO3MOKHOCTEH;

AMIIATUH, BKJIIOYAIOLIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHAIBHOE COCTOSIHHUE
JIPYTUX, YAUTHIBATh €0 MPU OCYIIECCTBICHUU OOIIEHUS, CIOCOOHOCTh K COYYBCTBHIO
U COTIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTb BBICTPAMBATh OTHOIIEHUS
C APYTUMH JIIOJIbMH, 3a00TUTHCSA, IPOSIBIISITH HHTEPEC U pa3peIiaTb KOHPIUKTHI.
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METANIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTeibHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeilCTBHUS
ba3oBble JJornveckue 1eMcTBUA:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEMy, pacCMaTpPUBATh
€€ BCECTOPOHHE;

ONpEeNEATh UENU JICATeNIbHOCTH, 3a/laBaTh MapaMeTpbl U KPUTEpUH HX
JIOCTYOKEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH W TIPOTUBOPEUHS B PacCMaTPUBAEMBIX (PU3NUECKUX
SIBIICHUSAX;

pa3pabaThiBaTh IUIAH pEUIEHUS TNPOOJEMBbl C Y4YE€TOM aHalIu3a HMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUATIBHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JACSATEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
LIEJISIM, OLICHUBATh PUCKU MOCJIEACTBUN JEATEIbHOCTH;

KOOPAMHUPOBATh U BBIMOJHITE pabOTy B YCIOBUSIX PEATIbHOTO, BUPTYaJIbHOIO
1 KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIUICHUE TIPH PEIICHUN KU3HEHHBIX IIPOOJIEM.

Bba3oBble ucciiegoBaTe/ibCKue AeiiCTBUSL:

BIQJICTh HAYYHOH TEPMHHOJOTHEH, KIIOUYEBHIMU TMOHATHSAMH U METOJIaMHu
bu3nUecKoil HayKu;

BJa/IeTh HaBBIKAMHM Yy4€OHO-UCCIIEIOBATEILCKOM M MPOEKTHOM JesTeIbHOCTU
B obOnactu (U3MKU, CIMOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY ITOUCKY
METOJIOB peIICHU 3a/1a4 (PU3NYECKOTO COACPKAHMSI, IPUMEHEHHUIO Pa3IMYHbIX METO/I0B
MIO3HAHUS;

BIQJIETh BUJAMHU JIEATEIBHOCTH 1O TIOJYyYEHUIO HOBOTO 3HAHHUA, €ro
UHTEPIpPETaliU, TPEoOPa30BaAHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX CUTYyAITUsX,
B TOM YHCJI€ IPU CO3/IaHUU YUYE€OHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBIIATH MPUYUHHO-CIICJICTBEHHBIE CBSI3U W aKTYaJU3UPOBATh 3a/1a9y, BBIJIBUTATH
TUIOTE3Y €€ PeIIeHUs, HAXOUTh apTyMEHTHI JIJIs 10Ka3aTelIbCTBA CBOMX YTBEPKICHUM,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIIICHUS,

aHAJIM3UPOBATh TIOJYyYEHHBIC B XOJZI€ PEIICHUS 3aJladdl pe3yNbTaThl, KPUTUUECKU
OIICHMBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHUE B HOBBIX YCIIOBUSX;

cTaBUTh ®  (GOpMyIuUpOBaTh COOCTBEHHBIC 3a7aud B  0Opa30BaTEIBHOU
JESTEIIbHOCTH, B TOM YHCJIC TIPU U3YYCHUH (DU3HUKY;

JlaBaTh OIICHKY HOBBIM CUTYAITUsIM, OIICHUBATh MPUOOPETCHHBIN OIIBIT;

yMETb [EPEHOCUTh 3HaHUS 1O (U3MKEe B MPAKTUYECKYI0  00JIacTh
KHU3HEIEATEIIbHOCTH;

YMETbh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIaCTel;

BBIJIBUTATh HOBBIE UJICH, MIPEJIaraTh OpUrHHATbHBIE TTOAXO/bl U PEIICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.
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Pabora ¢ uadopmanmeii:

BJIQ/JIETh HAaBBIKAMHM TONy4YeHUss HHPopMammu (U3NYECKOTO  COJEp KaHUs
U3 MCTOYHMKOB pAa3HBIX THUIIOB, CaMOCTOSITEJIBHO OCYUIECTBIIATH IIOUCK, aHaJIU3,
CUCTEeMATHU3allMI0 W MHTEpPOpeTanuio HHPOPMAlMU pa3IUYHbIX BUAOB U (opm
MPEICTaBICHHS,

OLIEHMBATH JIOCTOBEPHOCTh HH(OpMaIUH;

MCIIOJIb30BaTh CpPEACTBAa MH(MOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHHA
B PCEIICHUM KOTHUTUBHBIX, KOMMYHMKAaTHUBHBIX U OpraHM3allMOHHBIX  3aJ]ad4
C coOmoJeHueM TpeOOBaHUN OSPrOHOMHUKH, TEXHUKH OE€30IacHOCTH, T'MTUEHBI,
pecypcocOepexeHurs, TPaBOBbIX W OTUYECKUX HOPM, HOPM HWHGOPMAITMOHHON
0e30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEPNKAaHHS B Pa3IMUHBIX opMmaTax C yuyeToMm
Ha3HA4YeHHUs] MHPOPMALMM U LEJEBOM ayJIWTOPUH, BBIOMpas ONTUMAIbHYIO (opMy
IPECTaBICHUS U BU3YyaIU3AIIH.

KoMMmyHuKkaTUBHBIE YHMBepPCAJbHbIE Y4yeOHbIE JeHCTBHS

Oo0menue:
OCYIIIECTBJIATH OOIIEHNE HA YPOKax (PM3UKHU M BO BHE-YPOUHOU NESITEIHHOCTH;
pacrno3HaBaTh MPEANOCHIIKA KOH(DIUKTHBIX CUTYAllMA U CMATYaTh KOH(MIUKTHI;
Pa3BEpPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PCHHS C UCTIOJIb30BAHUEM SI3BIKOBBIX

CPEJICTB.

CoBMecTHasI 1eSITEJILHOCTD:

MOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAaHAHOW U MHANBUIYAIbHON pabOTHI;

BBIOMPATh TEMATUKY ¥ METO/Ibl COBMECTHBIX JICUCTBUH C y4€TOM OOLTUX HHTEPECOB,
Y BO3MOKHOCTEHN KaXXJ0T0 WICHA KOJUICKTHBA;

MPUHUMATH LEJIM COBMECTHOU JEATEIIBHOCTH, OPraHU30BbIBATh U KOOPJIUHUPOBATH
JNEUCTBUS 10 €€ TOCTUKEHUIO: COCTABIIATD IJIaH JEUCTBUN, PACTIPEEIISATH POJIU C YYETOM
MHEHHI Y4aCTHUKOB, 00CYKJIaTh pe3yJIbTaThl COBMECTHOMN PabOTHI;

OIICHMBATh KAa4€CTBO CBOETO BKJIaJia M KaXKJOTO yYaCTHHKA KOMAaHIbI B OOIIMIA
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE MPOEKTHI, OLEHUBATh WAEHM C TO3UIMA  HOBHU3HHI,
OPUTHMHAIIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISITH MO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3JIMYHBIX CUTYyalUsIX,
MPOSIBIISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITMATUBHBIM.

PerynsiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE JHeHCTBUA
Camoopranusamnus:

CaMOCTOSITEIIEHO OCYIIECTBIIATH TO3HABATEILHYIO IEITEILHOCTh B 00J1aCTH (PUBHKHU
U aCTPOHOMHHM, BBISBISATH NPOOJEMBI, CTaBUTh U (OpPMYJIHUPOBATH COOCTBEHHBIE
3a]1a4H;
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CaMOCTOSITEJIbHO COCTAaBIIATH IUIAH PELIECHUs PACUYETHBIX W Ka4eCTBEHHBIX 3a]1ad,
IUIaH BBINOJHEHUS NPAKTUYECKOM padOThl € YYETOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEIOUYTCHHI;

JABaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacIMpATh paMKH y4eOHOT0 IIpeIMEeTa Ha OCHOBE JIMYHBIX MPEAIOYTCHHI;

7ieNiaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
3a pEILCHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCcOOCTBOBAaTh (POPMUPOBAHUIO U MPOSIBICHUIO SPYAMUIIMU B 00J1acTU (PU3KKH,
MTOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTENIbHBIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIBb:

JaBaTh OLIEHKY HOBBIM CHUTyalWsM, BHOCHTb KOPPEKTHBBI B JACSATENBHOCTB,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJIQJICTh HABBIKAMU IO3HABATEIBHOU PEQPIIEKCUU KAaK OCO3HAHHUSI COBEPLIAEMBIX
JNEUCTBUI Y MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI PEQIIEKCUU JUIsl OLIEHKM CUTYyallMd, BbIOOpa BEPHOIO
peleHus;

OLICHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX MPH aHAJU3€E PE3YIIBTATOB AEATEIBHOCTH.

IIpunsitue cebsi U APyrux:
PUHUMATH ce0sl, TOHUMAsi CBOM HEJIOCTATKH U JJOCTOMHCTBA;
MIPUHUMATh MOTHBBI M apTYMEHTBI IPYTUX MPU aHATIU3E PE3YJIbTAaTOB JEATCIIBHOCTH;
IIPU3HABATh CBOE MPABO M MPABO JAPYTHX HA OLIHNOKY.

HPEIMETHBIE PE3YJIbTATDBI

B mpomecce usydenus kypca kypca ¢usuku 06azoBoro ypoBHs B 10 kiacce
0Oy4aroIuiicss HAyYUTCS:

JEMOHCTPUPOBATh HAa TMpUMEpax pojb M MecTo (PU3UKM B (HOpMUPOBaAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHUpa, B pPA3BUTUU COBPEMEHHOM TEXHUKHU
Y TEXHOJIOTUH, B IPAKTUYECKOU NEATEIBHOCTH JIOJIEH;

YUUTHIBATh  TPaHMIBl  TIPUMEHEHUS  M3YYEHHBIX  (U3MUYECKUX  MOJEINEH:
MaTepualibHasi TOYKa, MHEpLHaIbHAs CHCTEMa OTCYeTa, aOCOJIIOTHO TBEPAOE TeEoO,
WJCaJIbHbIA Ta3, MOJEIM CTPOCHUS TIa30B, JKUIKOCTEM W TBEPABIX TEJ, TOYECHHBIN
ANEKTPUYUECKUH 3apsij] MPU PEIICHUH (PU3NYECKUX 3a]1ay;

pacno3HaBaTh (PU3NYECKHE SBICHUS (MPOLECCh) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYISIPHO-KMHETUYECKOM TEOPUM CTPOCHUS BEIECTBA
U JIEKTPOJUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJMHEHHOE JBUXXCHUE,
cBOOO/JHOE MAaJEHUE TeJ, ABW)KEHHE II0 OKPY)KHOCTH, HHEpLMs, B3aUMOJCICTBHE
Ten, aud@ysus, OpOYHOBCKOE IBUKEHHE, CTPOCHHME KHUJIKOCTEH M TBEPIABIX TeEJ,
U3MEHEHUE o0beMa Tela IpU HarpeBaHuM (OXJIAXKIEHHM), TEIJIOBOE pPaBHOBECHE,
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HCIIAPEHNE, KOHJCHCALUS, IIJIABJICHUE, KPUCTAIUIN3ALMS, KUIIEHNE, BIAXKHOCTh BO3/1yXa,
IIOBBILIICHNE NABJIEHUS ra3a IIPU €ro HarpeBaHWHU B 3aKPBITOM COCYJAE, CBA3b MEXIY
IIapaMeTpaMMu COCTOSIHHS Ta3a B HM30IPOLIECCaX, JICKTPU3ALMUA TEJ, B3aMMOJEWCTBUE
3apsJI0B;

ONHUCHIBATh MEXAaHUYECKOE JBIKEHHE, WCIONb3ysd (U3UUECKUE BEIHMUUHBL:
KOOpAMHATA, IyTh, NIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUIa, UMITYJIbC
Tena, KWHETHUYeCKas OJHEprusi, IOTeHIMaIbHAs JSHEprus, MeXaHudeckas paboTa,
MEXaHWYEeCKas MOIIHOCTh; IPU OMHCAHUM MPABUIBHO TPAKTOBATh (PU3UUYECKUN CMBICT
UCIONB3YEMBIX BENUYMH, WX OOO3HAYeHHWs] U EIAWHMIBI, HaXOAUTh (POPMYIIBL,
CBA3BIBAIOIIME JAHHYIO (PU3HUYECKYIO BEJIMUMHY C IPYTUMH BEJIMYMHAMU;

ONMUCHIBATh U3yYECHHBIE TEIUIOBBIE CBOMCTBA TEJ U TEIUJIOBBIE SIBJICHHUS, UCIIOJIb3YS
(u3ruecKre BEJIMYMHBI: JaBJICHUE T'a3a, TEMIIEpaTypa, CpEeIHsAsd KUHETHUECKash SHEPIUs
XAa0TUYECKOTO JBWKEHHMS MOJIEKYJ, CpPEOHEKBagpaTU4yHas CKOPOCTb MOJEKY,
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSS 3HEprus, padora rasa, Ko3(Q(QUIMEHT MOJIE3HOTO
JEUCTBUA TEIJIOBOTO JBUTATENS; MPU OMNHCAHUM MPABWIBHO TPAKTOBATH (PUINUYECKUI
CMBICII MCHOJIb3YEMbIX BEIUYHMH, UX OOO03HAYEHUS M €OUHULBI, HAXOOUTh (POpPMYIIbI,
CBA3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEJIMUHUHY C IPYTUMH BEJIMYMHAM;

ONMUCBHIBATh M3YYEHHBIE DJIEKTPUUYECKUE CBOMCTBA BEIIECTBA U DJIEKTPUYECKHUE
ABJIEHHS (IIPOLIECCHI), MCHOJIb3Yd (U3UUYECKUE BEIMYMHBL: SJIEKTPUUYECKUN 3apsj,
JJIEKTPUYECKOE TI10JIe, HANPSKEHHOCTh IIOJIs, INOTEHIMAJ, Pa3HOCTh IOTEHIUAJIOB;
pU OMUCAHUU MTPABUIIBHO TPAKTOBATh (DU3MUECKUN CMBICT UCTIOIb3YEMbIX BEIMYUH, UX
0003HaUYEHUS U €IMHULIBI, YKa3bIBaTh (POPMYJIbI, CBS3bIBAIOLINE JAHHYIO (PU3NUYECKYIO
BEJIMYUHY C APYTMMU BEIIMYMHAMU;

aHAJIM3UPOBATh (PU3UUECKHE MTPOLIECCHI U SIBJICHUS, UCIIOJIB3YS (PU3NUYECKUE 3aKOHBI
U OpuHLOMOBL 3aKk0OH BcemupHoro tsrorenus, I, II u III 3axkonbr HeroToHa, 3akoH
COXPAaHEHMS MEXaHWYECKOM DHEPIUMH, 3aKOH COXPAHEHMS MMIIYJIbCa, IPUHLUII
CyHEPHO3ULMM CWJI, MPHUHIUII PAaBHONPABUA HWHEPLUUAIBHBIX CHUCTEM OTCUETA,
MOJIEKYJIIPHO-KMHETUUECKYI0 TEOPHUIO CTPOCHMS BELIECTBA, I'a30BbIC 3aKOHBI, CBA3b
CpenHell KHHETUYECKOW SHEPruu TEIUIOBOTO JBIKEHHS MOJIEKYJT C aOCONIOTHOU
TEMIIEPATYPOH, NMEPBBIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHMS DIIEKTPUYECKOTO
3apsiaa, 3akoH KynoHa, mpu 3TOM pa3inyaTrh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BhIPAXKEHHUE U YCIOBHS (TpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC NMPHUHILMUIIBI JIEHCTBUS MAaIIUH, TPUOOPOB M TEXHUUECKUX
YCTPOMCTB; pa3inyaTh YCJIOBUA HMX OE30MaCHOTO HCIOJIb30BAaHUS B IOBCEIHEBHOU
KU3HU;

BBINIOJIHATH HKCIIEPUMEHTHI 110 UCCIEAOBAaHUIO (PM3UUECKUX SIBJICHUN U MPOIIECCOB
C HCIIOJIb30BAaHUEM TMPSMBIX, U KOCBEHHBIX H3MEpPEHUMH, MpU 3TOM (HOPMYIUPOBATH
npoOiemy/3afadyy W THUIOTE3y Y4eOHOro OSKCHEpUMEHTa, COOMpaTh YCTAaHOBKY
U3 MPEIJI0KEHHOTO 000pYA0BaHUS, POBOAUTH OIBIT U POPMYIUPOBATH BHIBOADL;

OCYUIECTBJISATH MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEITUYUH, IPU ITOM
BBIOMpPATh ONTHUMAJBHBII CHOCOO0 W3MEPEHHsS] U HUCIOJIb30BaTh W3BECTHBIE METOJIbI
OLICHKH ITOTPEMIHOCTEN U3MEPEHU;
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MCCJIEIOBATh 3aBUCUMOCTH MEXAy (PU3NYECKMMH BETMUMHAMU C UCTOIb30BaHUEM
OpSIMBIX U3MEPEHUM, IIPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3YJIbTAThl
[OJyYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIMYUH B BHUJE TaOJIULl U TpauKOB, JEIaTh
BBIBOJIbI 1O pPE3YyJIbTaTaM MCCIIET0BAHMS;

co0roAaTh npaBuiia 0€3011aCHOTO TPyAa MPH MPOBEICHUU HCCIIE0BaHUN B paMKax
y4eOHOr0 JKCIEPUMEHTa, y4eOHO-HMCCIEeIOBATENIbCKOW M TPOEKTHOW JAEATEeIbHOCTH
C HCTIOIb30BAaHUEM U3MEPUTEIBHBIX YCTPOMCTB U 1a00PaTOPHOTO 00OPYIOBAHUS;

pelaTh pacyeTHbIC 3a7a4d C SIBHO 3a/laHHOM (PU3MUECKOM MOJENbI0, UCIOJIb3Ys
¢u3nyeckue 3aKOHBI M TMPHUHIUIBI, HA OCHOBE aHAlM3a YCIOBHUS 3aJayd BBHIOMPATH
(U3HUECKYI0 MOJEIb, BBIIEIATh (PU3NYECKHE BEIUYHMHBI U (OPMYIbI, HEOOXOIUMBIE
JUISl €€ pelIeHus, TPOBOJUTh PACUEThl M OLICHUBATh PEATIBHOCTD MOJYYEHHOIO 3HaYEHUS
(br3UYECKON BEIIMUUHBIL;

pemiaTh KayeCTBEHHBIE 3aJauyM: BBICTPAWBaTh JIOTMYECKHM HENPOTUBOPEUYHUBYIO
LEMOYKY pacCyXICHHM C HCIOJIb30BAaHUEM HU3YYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH
U PU3NYECKUX SBIICHUMN;

UCIOJb30BaTh NPU PEIICHWU Y4YeOHBIX 3a7ad COBPEMEHHbIE HH()OpPMAaIOHHBIC
TEXHOJIOTUH JUI IIOMCKA, CTPYKTYPUPOBAaHHs, WHTEPHPETalUd W TNPEICTABICHUS
yueOHON U HayYHO-TIOMYJISIPHOM HH(pOpMauu, NOJTy4YEHHOU U3 pa3IMYHbIX HCTOYHUKOB,
KPUTHYECKH aHAIM3UPOBATh MOJIYyYaeMy0 HHPOPMAIIHIO;

OPUBOJUTH MPHUMEPHl BKJIAJa POCCUHCKUX M 3apyOEKHBIX YUYEHBIX-(PU3UKOB
B Pa3BUTHUE HAYKU, OOBSICHEHUE MPOIIECCOB OKPYKAIOUIETO MUPA, B Pa3BUTUE TEXHUKU U
TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKHWE 3HaHUS 1O (U3MKE B TMOBCEIHEBHOM IKU3HU
i obecriedeHusi 0€30MacHOCTH MpU OOpalleHuH ¢ NpuOoOpaMHu U TEXHUYECKHUMHU
YCTPOMCTBAMHM, IJII COXPAHEHUS 3J0pPOBbSI M COONIOACHHS HOPM 3KOJOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpeJie;

paboTaTh B IpyMIIE C BHITOJHEHUEM PA3IMYHBIX COLIMAIBHBIX POJICH, MIIAHUPOBATh
paboTy Tpymmbl, palUoOHAJIbHO paclpeleisTh O00S3aHHOCTH M IUIAHUPOBATH
JEeSATEIbHOCTh B HECTAHAAPTHBIX CUTYalUsIX, OLIEHUBATh BKJIa/ KaXJA0r0 U3 YYACTHUKOB
IpyNIbl B pelIeHUE paccMaTpUBaeMOoil MpoOIEMBl.

B nporiecce u3yuenus kypca ¢pusznku 6a30Boro ypoBHs B 11 kiacce oOyuaromumiics
Hay4HTCS:

JIEMOHCTPUPOBATh HA TpPUMEpAX pojab U MecTo (Gu3uku B (HOPMUPOBAHHUH
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPAa, B PA3BUTUH COBPEMEHHOM TEXHUKHU
W TEXHOJOTHM, B IPAKTUYECKOM HAESATEIbHOCTH JIFOAEH, LEJIOCTHOCTh W E€AUHCTBO
(bu3nuecKoil KapTUHBI MUPA;

YUUTBIBATh TPAHUIIBI TPUMEHEHUS M3YUYEHHBIX (DU3NYECKUX MOJIEIECH: TOUCUHBIN
ANEKTPUYECKUI 3apAall, JIy4Y CBETA, TOUEUHBIM UCTOYHUK CBETA, AJIE€pHAs MOJEIb aTOMa,
HYKJIOHHAsI MOJIeJThb aTOMHOTO s/Ipa MPH PEIICHUH (PU3NYECKHUX 3a]1a4;
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pacno3HaBaTh (PU3NYECKHE SIBICHUS (MPOLECCh) U OOBICHATH HUX HA OCHOBE
3aKOHOB JJIEKTPOJMHAMUKH W KBAHTOBOM (PU3MKH: BJIEKTpUYECKas MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XWMHYECKOE, MArHUTHOE JECHCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, 3JEKTPOMArHUTHAs WHIYKLHSA, AEHCTBUE MArHUTHOIO IOJISI Ha IPOBOJHUK
C TOKOM ¥ JBIKYIIUWCA 3apsij, OJJICKTPOMAarHUTHbIE KoOJIeOaHWsT UM  BOJIHBI,
NPSIMOJIMHEMHOE pacIpOCTpaHEHUE CBETa, OTPAKCHHE, TPeJIOMIICHIE, HHTEp(EepeHIIHs,
IUGpPaKkIUs W TOJSIpU3alus CBeTa, AMUCIEpPCHs cBeTa, (hoTornexTpuueckuil 3dpdext
(boToaddexT), cBeToBOE AaBiCHHWE, BO3HUKHOBEHHE JMHEHWYATOro CIIEKTpa aToma
BOJIOPO/1a, ECTECTBEHHAsI U UCKYCCTBEHHAs! paIMOAKTUBHOCTD;

ONUCHIBATh HU3YUYEHHBIE CBOWCTBAa BEIIECTBA (AJIIEKTPUUYECKHE, MAarHUTHBIC,
ONTHYECKHUE, JIEKTPUUYECKYIO MPOBOJMMOCTD PA3IUYHBIX CPEJ) U AJIEKTPOMArHUTHBIE
ABJIEHUS (IPOLIECCH), UCTIONb3Ys (PU3NYECKUE BEIMUMHBL: JEKTPUUECKUN 3apsl, cuiia
TOKa, OJJIEKTPUYECKOE HAIPSDKEHUE, DIIEKTPUYECKOE COINPOTHUBIICHHE, Pa3HOCTh
MOTEHIUAJIOB, JIEKTPOABUKYIAs CUila, paboTa TOKa, MHAYKIUS MAarHUTHOTO TOJIsA, CHJIa
Awmrnepa, cuna JlopeHlla, WHAYKTUBHOCTh KATYIIKH, OHEPTHUs DIIEKTPUUECKOTO
Y MarHUTHOTO TMOJIEH, IEPUOJI M YaCTOTa KoJieOaHUM B K0JIe0aTeIbHOM KOHTYPE, 3apsija U
cuja TOKa B MPOLECCEe TAPMOHUYECKUX 3JIEKTPOMArHUTHBIX KoJeOaHWil, (poKycHOe
paccTOsIHUE W ONTHYECKas CHiIa JIMH3bI, MPU ONUCAHWW TPABWIBHO TPaKTOBATh
(U3HUECKUI CMBICT UCTIOIb3YEMBIX BETUYMH, UX 0003HAYEHUS U €UHULIbI, YKA3bIBATh
(opMyJibl, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEJIMUNHY C JPYTUMU BETUYMHAMU;

OMKCHIBATh U3yUYEHHBIE KBAHTOBBIE SIBJICHUSI U MPOLECCHI, UCIIONb3Ys (PU3HUECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U YaCTOTA CBETA, YHEPTUs
¥ UMITYJIBC POTOHA, IEPUO]] TTOTypacaa, SHEPTUsl CBSI3U aTOMHBIX sIEp, TPH OMUCAHUN
MPaBUJILHO TPAKTOBATh (DU3UUYECKUN CMBICI UCIOJIb3YyEMbIX BEIMYHMH, UX 0003HAUCHUS
U €JIMHUIIbI, YKa3biBaTh (DOPMYIIbI, CBSI3bIBAIOIINE MAHHYIO (DU3UYECKYIO BEIHYUHY
C IPYTUMH BEJIMYMHAMU, BEIYUCIIATH 3HAUCHHE (PU3NUECKON BETUUHHBL;

aHAJIU3UPOBATh (PUBHUYECKHE MPOIIECCHI U SIBJICHUS, UCIOJIb3Ys (PU3NUYECKUE 3aKOHBI
Y NpUHLUIBL: 3aK0H OMa, 3aKOHBI MOCJIEN0BATEIBHOTO U MMAPALUIETBHOTO COEAMHEHUS
IIPOBOJAHUKOB, 3aKOH Jlxoyns—JIeHua, 3aKOH 3JIEKTPOMArHUTHOM WHAYKIIMU, 3aKOH
NPSAMOJIMHEMHOIO paclpOCTPAHEHHsI CBETA, 3aKOHbl OTPAXEHUS CBETA, 3aKOHBI
MIpPEJIOMJICHUSI CBETa, ypaBHeHWE OWHImTeHHa misi GoTodddexra, 3aKOH COXpaHEHUS
SHEPTUU, 3aKOH COXPAHEHHUS MMITYJIbCa, 3aKOH COXPAHEHMS BJIEKTPUYECKOTO 3apsiia,
3aKOH COXpPAHEHUsI MaCCOBOI'0 YUCIIa, NOCTYNaThl bopa, 3aKOH painoakTUBHOIO pacnaja,
Opyd 3TOM pa3auyarh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro MaTeMaTUYeCKOe
BBIPAKEHUE U yCIIOBUA (TpaHUILIbl, 00JaCTH) IPUMEHUMOCTH;

ONpeNeNsaTh HalpaBlIeHUE BEKTOpAa HHIYKIMKW MArHUTHOTO IMOJS TPOBOJHUKA
C TOKOM, cuibl Amriepa u cuisl Jlopenua;

CTPOUTh M OMKCHIBATh M300pa’KE€HUE, CO3/1aBa€MOE€ TUIOCKHM 3€pKaJIoM, TOHKOMN
JIMH30M;

BBITIOJIHATD AKCIIEPUMEHTHI M0 UCCIAEAOBAHUIO (PU3UYECKUX SIBJICHUN U MPOLIECCOB
C HCIIOJNb30BAHUEM IMPSIMBIX, U KOCBEHHBIX H3MEPEHHi: Mpu 3ToM (OpMYyIUPOBATH
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npobjemy/3agady W THUNOTE3y YYEOHOro OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY
U3 IPEJI0AKEHHOIO 000pYA0OBaHNUS, IPOBOIUTD OMBIT U (POPMYITUPOBATH BBIBOJBL;

OCYILECTBIIATh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIIMYUH, IIPU 3TOM
BbIOMpaTh ONTUMANbHBIA CHOCOO M3MEPEHUS U HCIOJIb30BATH W3BECTHBIE METOJbI
OLICHKH MOTPELIHOCTEN U3MEPEHU;

MCCIIEIOBaTh 3aBUCUMOCTH (U3NYECKUX BEIUYMH C HCIOJIH30BAHUEM MPSMBIX
U3MEpPEHUIl: TpHU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (PHUKCHUPOBATH pPE3yJIbTaTh
IOJyYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEJIWYUH B BUJAE TaONMIl U IpadUKOB, J€1aTh
BBIBOJIbI 10 pE3YyJIbTaTaM UCCIEI0BAHMUS;

co0roAaTh npaBuiia 0€30M1acHOro Tpy/a IPH MPOBENECHUHN UCCIEA0BAHNN B paMKax
y4eOHOr0 H3KCHEPHUMEHTa, y4eOHO-UCCIIEOBATENbCKON U TMPOEKTHOW NEATEIbHOCTU
C MCIOJIb30BaHUEM U3MEPUTENBHBIX YCTPOICTB U J1a0OPATOPHOrO0 000PYI0BAHNS;

penaTh pacyeTHbIE 3a/aud C SIBHO 3aJJaHHON (PU3MYECKOW MOJEIbI0, MCIOJb3Ys
(u3nyeckue 3aKOHbl U TMPHUHIMIIBI, HA OCHOBE aHalM3a YCIIOBUS 3aJaud BBIOMpATH
(pU3HYECKYIO MOJIENb, BBIACIATh (PU3NYECKUE BETUUUHBI U POPMYIIbI, HEOOXOUMBIE TS
€€ pellIeHUusl, IPOBOAUTh PacyeThl U OLEHUBATh PEATBHOCTH MOIYYEHHOIO 3HAUYEHUs
(u3nYeCKOi BETNYHUHBI;

pemaTh KayeCTBEHHBIE 3a/layd: BBICTPAMBATh JIOTUYECKHM HENPOTHBOPEUUBYIO
LENOYKY PacCyKICHUM C MCIOIb30BAHMEM H3YUYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH
1 (pU3UYECKUX SIBICHMIA;

UCIOJb30BaTh NPU PEIICHUH Y4eOHBIX 3a7ad COBPEMEHHblE HMH(OpPMAIOHHBIE
TEXHOJIOTMHM JJI1 TIOUCKA, CTPYKTYPUPOBaHHUS, HHTEPHPETAlMU U MPEJCTABICHUS
y4eOHOI ¥ HayYHO-TTOMYJISIPHON HH(OpPMAIINH, TOJTYISHHON U3 pa3TNIHBIX HICTOYHHUKOB,
KPUTHYECKH aHAIM3UPOBATH MOJTYyYaeMy0 HHPOpMAIIHIO;

OOBSCHATh NPUHLIUIIBI JEUCTBUS MAaIUH, MPUOOPOB M TEXHUUYECKUX YCTPOICTB,
paznuyaTh yCI0BHUS UX 0€30MaCHOIO UCIIOIb30BAHUS B IOBCETHEBHOW KU3HH;

MPUBOIUTH TPUMEPHI BKJIaJa POCCHUCKHX M 3apyOexHBIX YUEHBIX-(DU3HKOB
B pa3BUTHE HAYKH, B OOBSICHEHHE MTPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTUH;

HCIIOJIb30BaTh TEOPETHUECKHE 3HAHMUA IO (PU3UKE B IOBCEJAHEBHOM >KU3HU
Uit obecniedeHus 0e30MacHOCTH MpU OOpalleHuH C NpuOopaMu U TEXHUYECKUMU
yCTpOMCTBaMH, Al COXPAHEHHS 3/I0pOBbS M COOJIOACHHUS HOPM 3SKOJIOTHYECKOIrO
IOBEJICHUS B OKPYKAIOIIEH CpELE;

paboTaTh B rpynIe ¢ BHIMOIHEHUEM PA3UYHBIX COIIMANBHBIX POJIEH, IMIIaHUPOBAThH
paboTy Tpynmbl, paUOHAIbHO pACHpEeNeNsTh O0S3aHHOCTHU U IUIAHUPOBATh
JesITeIbHOCTh B HECTAHJIAPTHBIX CUTYAllUsIX, OLICHUBATh BKJIAJ Ka)KJO0TO U3 yYaCTHUKOB
IpyNIbl B PELIEHUE pacCMaTpUBAEMOI POOIIEMBI.
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10 KJIACC
HanmenoBanue
No OCHOBHBIE BUABI AE€ITEILHOCTH
pa3/iesioB U TEM [TporpammHoOe copepkaHue
/11 oOydJaronuxcs

y4eOHOTO MpeaMeTa

Pa3ue.11 1. ®usuka n METOAbI HAYYHOI'O IMO3H

aHuA

1.1 | ®usuka u MeTOIbI 2 Pu3nka — HayKa O PUPOJIE. N3ydeHne HayuyHbIX (3MIIUPUIECKUX

HAy4YHOT'O MO3HAHUS Hayunble MeTO/1bI TO3HAHUS Y TEOPETHYECKUX ) METOJIOB ITO3HAHHUS
OKPY’KaIOILET0 MUPA. OKPYXAIOILEro MUpA.
Pons 3xkcniepumenTa u teopun OO0cy>xaeHue rpaHul] IPUMEHUMOCTH
B [IpOLI€CCE O3HAHUS PUPOIBI. (bu3nYECKUX 3aKOHOB U TEOPHIl.
DKCIEepUMEHT B (PU3HUKE. PaboTa B rpymnmne no noaroToBke
MonennpoBanue GU3NIECKUX KOPOTKHX COOOIIEHUH O pOJId U MECTe
SIBJICHUM U TIpo1ieccoB. HayuHbie (U3UKY B HayKE U B MPAKTUYECKOU
runote3bl. Gu3nuecKue 3aKOHbI NS TeNbHOCTHU JIHOJEH.
U TeopuH. ['paHuIpl NpUMEHUMOCTH | JIeMOHCTpalus aHamoroBbIX
¢usnueckux 3akoHOB. [IpuHIUN U U (POBBIX U3MEPUTETBHBIX
COOTBETCTBHUSI. pUOOPOB, KOMIIBIOTEPHBIX JATYUKOB.
Ponb u MmecTo Qpusnku OcBoeHnEe OCHOBHBIX PUEMOB pabOThI
B (hopMUpOBaHUHU COBPEMEHHOM ¢ mudpoBoi Jaboparopueii mo Gpusnke
HAay4YHOU KapTHUHBI MUDA,
B IMPAKTUYECKOM JIEITENBHOCTH JIFOAEH

Hroro no pazaeny 2

1 .
[Ipu paszpaboTke paboueill mporpaMMbl B TEMaTHUYECKOM IUIAHUPOBAHHUM JOJDKHBI OBITH YYTEHBI BO3MOKHOCTH HCIIOJIB30BaHMS AIIEKTPOHHBIX (IIU(PPOBHIX)

06p3.30BaTeJ'II:HBIX PECYypPCOB, ABJIAIOMINXCA y‘IC6HO-M€TO,Z[I/ILIeCKI/IMI/I MaTcpuajiaMu, COACPKAaHUC KOTOPBIX COOTBCTCTBYCT 3aKOHOAATCILCTBY 00 O6p3,30BaHI/II/I.
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Pa3gen 2. Mexanuka

2.1

Kunematuka

MexaHnueckoe ABUKEHHUE.
OTHOCHUTEIBHOCTh MEXaHUYECKOTO
nBkeHus. Cucrema oTcyeTa.
Tpaexropus.

[lepemernienue, CkOpocTh (CpeaHsis
CKOPOCTb, MTHOBEHHAs1 CKOPOCTb)
1 YCKOPEHHE MaTEPUaIbHON TOUKH,
UX IIPOEKIMU HA OCU CUCTEMBI
koopauHat. CloxxeHue
IIEPEMEILIEHNAN U CII0KEHUE
CKOpOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE
IPSMOJIMHENHOE JBUKECHHUE.
I'paduku 3aBUCHMOCTH KOOPAMHAT,
CKOpPOCTH, YCKOPEHUS, ITyTH

Y IIEPEMEILICHUS] MaTepUaTbHON
TOYKH OT BPEMEHH.

CBobOoaHOe nageHue. Y ckopeHue
CBOOO/IHOTO TMaJIEHUSL.
KpuBonnHenHoe 1BUXEHHE.
JIBr>KeHHe MaTepUAIIbHON TOUKH
10 OKPY>KHOCTH C IIOCTOSIHHOM

10 MOJIYJIXO CKOPOCTBIO. YTJIOBas
CKOPOCTb, JINHEWHAs1 CKOPOCTb.
[lepuon 1 yactoTa oOpalIeHHUS.

LlenTpocTpeMuTeIbHOE YCKOPEHUE.

TexHudeckue ycTpoucTaa

IIpoBeneHME IKCIIEPUMEHTA: U3yUEHUE
HEPaBHOMEPHOIO JIBUKEHHUS C LIETBIO
OIIPEJEIICHUS] MTHOBEHHOI CKOPOCTH;
UCCJIEIOBAHUE COOTHOLIEHUS MEXKIY
IIyTSIMU, IPONJEHHBIMU TEJIOM

3a MOCJIeA0BaTENIbHbIE PABHbIE
IIPOMEKYTKH BPEMEHH

IIPY PAaBHOYCKOPEHHOM JIB’KEHUN

C HAYaJIbHOM CKOPOCTBIO, PABHOW HYIIIO;
W3y4YEHUE ABUKCHUS IIapUKa B BA3KON
KUAKOCTH; U3yUCHHE JIBV)KCHHUSI TEIA,
OpOIIEHHOTO TOPU30HTAIILHO.
OOBbscHEHNE OCHOBHBIX MPUHIIUIIOB
JNENUCTBUS TEXHUYECKUX YCTPOWCTB,
TaKUX Kak: CIIUJOMETP, LEIHBIE

Y PEMEHHBIE [TepeAadn ABUKCHUS;

U yCIIOBUM X 0€30MacCHOT0
WCITOJIb30BAHUS B IIOBCEIHEBHOM
KHU3HU.

Pelenue pacueTHbIX 3aa4 C SBHO
3aIaHHOM (PU3UIECKON MOJIEIIBIO

C UCITOJIb30BAHUEM OCHOBHBIX (POPMYIT
KHHEMATHUKH.

[TocTpoenue u ananu3 rpaduKoB
3aBUCUMOCTEM KMHEMAaTH4YECKUX
BEJIMYMH OT BPEMEHU

JUIsl PABHOMEPHOTO
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Y IPAKTUYECKOE IPUMEHEHHE:
CIUJIOMETP, JIBUKEHHUE CHAPSI0B,
LICIIHBIEC ¥ PEMEHHBIE NIepelaun

Y PAaBHOYCKOPEHHOTO IPSIMOJIMHEHHOTO
JBYKEHUSL.

Pacnio3naBanue (pu3nueCcKux SBICHUIMI
B yUEOHBIX OMBITAX U OKPYXKAIOIIeH
KU3HU: paBHOMEPHOE

Y PAaBHOYCKOPEHHOE MPSMOJIMHENHOE
JBIDKCHHME, CBOOOTHOE MAJICHHUE TE,
JBUKEHHE 10 OKPYKHOCTH.

Onucanye MEXaHUYECKOTO IBUKEHUS
C UCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: KOOPAUHATA, YTh,
nepeMeNIeHHe, CKOPOCTb, YCKOPEHHE.
Pabora B rpynmnax npu miaHupOBaHUH,
MPOBEJICHUH U UHTEPIIPETALIUU
pE3yJIbTAaTOB OMBITOB U aHAIIU3E
JOTOJIHUTENBHBIX HCTOYHUKOB
uH(pOpMaIUK 10 TEME

2.2

JInHamuKa

[IprHIMI OTHOCHUTEIBHOCTH
lNanunes. Ilepsbiii 3akoH HproTOHA.
NHepunaibHble CUCTEMBI OTCUETA.
Macca rena. Cuna. [Ilpunnun
Cynepro3uunu cuil. Bropou 3akoH

Herorona 1y MaTepuaibHON TOUKMU.

Tpernii 3akoH Herotona

JUT MaT€pPHAIbHBIX TOYEK.
3aKOH BCEMUPHOT'O TATOTEHHUS.
Cuna tsoxectu. IlepBas
KOCMUYECKasi CKOPOCTb.

CpaBHeHHE MacC B3aUMOICUCTBYIOIIHNX
Tl

N3yueHne 3aBUCUMOCTH CHITBI
YOPYTOCTH OT JiepopMaIiu; CpaBHCHHE
CHJT TPEHUS TTOKOS, KAUCHUS

U CKOJIBKCHUSL.

OOBsicCHEHHE HEBECOMOCTH.
IIpoBeneHue 3KcrniepuMeHTa:
UCCJIEI0BAHKE 3aBUCUMOCTH CHII
YIPYTOCTH, BOSHUKAIOIIUX

B IIPY>KUHE U PE3UHOBOM 00pa3sIie,
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Cuna ynpyroctu. 3akoH ['yka.

Bec Tena.

Tpenue. Buasl TpeHus (mokosl,
CKOJIBKCHUS, KAUCHUS).

Cuna tpenuns. Cyxoe TpeHHe.
Cuuta TpeHUs CKOJIBKEHHUS U CUIIa
TpeHus nokos. Koappuuuent
TpeHus. Cuia COnpOTUBIICHUS
MIPU JBUKEHUM Teja B )KUIKOCTH
WJIM Ta3e.

[ToctynarenbHOE 1 BpallaTeIbHOE
JBU>KEHHUE a0COJIFOTHO TBEPAOTO
Tena.

MOMEHT CUJIbI OTHOCUTEIBHO OCH
Bpamenus. [neqyo cumel. YcnoBus
paBHOBECHS TBEPJOTrO Tea.
TexHuueckne ycTpoucTaa

U MIPAKTUYECKOE MPUMEHEHHUE:
MOAIIUITHUKY, TBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB

OT uX JedopMaiu; n3ydeHue
JIBIDKEHMS OpyCcKa 10 HAKJIOHHOM
IIJIOCKOCTH; MCCJIEI0BaHUE YCIOBUN
paBHOBECHS TBEPOTO TeJla, UMEIOIIETO
OCh BPAIIICHHUS.

OO0BscHeHHEe 0COOCHHOCTEH
PAaBHOMEPHOTO U PAaBHOYCKOPEHHOT'O
MPSAMOJIMHEHHOTO JIBHKCHUS,
CBOOOHOIO ITaJI€HUS TEM, IBMKEHUS
10 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HrroToHa, 3aK0Ha BCEMHUPHOTO TATOTCHUSL.
OOBsiCHEHHE OCHOBHBIX IPUHITUIIOB
JIEUCTBHUS MOIIUITHUKOB U UX
MPaKTUYECKOTO TPUMEHEHUS.
OOBsicCHEHUE JBUKEHUS HCKYCCTBEHHBIX
CITyTHHUKOB.

Pemenne pacueTHBIX 33124 C SBHO
3aTaHHOM (PHU3UIECKON MOJIEIIBIO

C MCITOJIb30BAaHHEM OCHOBHBIX 3aKOHOB
1 (hopMyJ TMHAMUKU.

PacniosnaBanue Gpu3NUEeCKUX SIBJICHUIM
B Y4€OHBIX OMBITaX U OKPYKAIOIIeH
KU3HU: HHEPIIKS, B3aUMO/ISHCTBHUE TEII.
AHanu3 Gpu3HYecKrX MpOLECCOB

U SBJICHUH C UCIOJIL30BaHUEM 3aKOHOB
Y TIPUHITUTIOB: 3aKOH BCEMHUPHOTO
tsarorenus, |, |1 u 11l 3akonsl HeroToHa,
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IIPUHIOUII CYIICPIIO3UIUU CUJI, IIPUHITUIL
PaBHOIIPABHOCTHU MHEPUHAJIBHBIX
CHCTCM OTCUCTA

2.3

3aKOHBI COXpPAHEHUS
B MEXaHUKE

Nmnynec MaTepuanbHON TOUYKU
(Tena), cuCTEMBbI MaTepUATIbHBIX

Touek. IMITyibC CHITBI M U3MEHEHUE
AMITYJIbCA T€JIa. 3aKOH COXPaHCHUS
UMITyJIbca. PeakTUBHOE ABUKEHHUE.

Pabora cuiibl. MOIIHOCTH CUITBL.
Kunernueckas sneprus
MarepuagbHOU TOUKU. Teopema
00 M3MEHEHUU KHHETUYECKON
SHEPIUHu.

[TorenunanbHas 3HEPTHSL.
[TorenuuanbHas SHEPTUS YIIPYTO
neopMUPOBAHHON MPYKUHBI.
[TorenunanbHas s3HEprus Tena
BOJIM3Y MOBEPXHOCTU 3EMIIH.
IloTennuansHbIC U
HEMOTEHIHAIbHBIE CUIIbL. CBS3b
pabOThl HEMOTEHITUATBHBIX CHJI
C U3MEHEHUEM MEXAHUYECKOUN
SHEPTUM CUCTEMBI TEN. 3aKOH
COXPAaHEHUSI MEXAaHUYECKON
SHEPIUMU.

Yupyrue v Heynpyrue
CTOJIKHOBEHMUSI.

[IpoBeneHmE IKCIIEPUMEHTA: U3yUCHUE
a0COJIIOTHO HEYNPYTOTO yaapa

C TIOMOIIBIO IBYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB; UCCJICIOBAHUC
CBSI3U pa0OTHI CUJIbI C UBMEHEHHEM
MEXaHUIECKOM YHEPTUU Tea

Ha MPUMepE PaCTSKEHUS PE3UHOBOTO
KTyTa.

Orenka aOCOFOTHBIX M OTHOCUTEIIBHBIX
MOTPENTHOCTEN U3MEepPEeHUN (PU3NUECKUX
BEJIMYMH.

Pemenne pacueTHBIX 33124 C SBHO
3aIaHHOM (PU3UIECKON MOJIEIIBIO

C UCITIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 HopMyJ TMHAMUKU U 3aKOHOB
COXPaHCHUHI.

Pemenne kauecTBEHHBIX 33134

C OTIOPOIi HA U3yUEHHBIC B pa3ieie
«MexaHuKay 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS.

Onurcanre MeXaHUIECKOTO JIBFKCHHUSI

C MCTIOIb30BaHUEM (PU3UUECKHUX
BEJIMYMH: UMITYJIbC T€JIa, KHHETUYEeCKas
SHEPrUs, NOTEHIIUANIbHAS YHEPTHS,
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TexHuyeckue yCcTporucTaa MexaHuveckas paboTa, MeXaHUYeCcKast
Y IPAKTHYECKOE TPUMEHEHHUE: MOIIHOCTb.

BOJIOMET, KOIIEp, NPYKUHHBIN AHanmu3 GU3NIECKUX MPOIIECCOB
IIACTOJIET, IBUKEHUE PAKET U SIBJICHUH C UCIIOJIb30BAHUEM 3aKOHA

COXpaHEHUsI MEXAHUYECKOW SHEPIUH,
3aKOHA COXPAHEHHSI UIMITYJIbCA.
OObsicHEHUE OCHOBHBIX MPUHLIUIIOB
JEUCTBUA U ITPAKTUYECKOIO
MPUMEHEHUSI TEXHUYECKUX YCTPOUCTB,
TaKMX Kak: BOJOMET, KOIIEep,
MPY>KUHHBII TUCTOJIET.

OObsiICHEHUE IBUKEHUS PAKET C ONOPOI
Ha U3Y4YEHHbIE PU3NYECKHUE BEIUYUHBI
Y 3aKOHbI MEXaHUKHU.

Hcnonp30BaHne npu MOArOTOBKE
COOOIIIEHUM O TPUMEHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH()OPMAIIMOHHBIX TEXHOJIOTUH

JUISI IOUCKA, CTPYKTYpHUPOBaHUS,
WHTEPHPETALNN U TPEICTABICHUS
uH(pOpMaIUK, KPUTUIECKUN aHAITN3
oJtyqaeMou nHpopMaIuu
[IpoBeneHre KOCBEHHBIX U3MEPEHUH,
HCCIIEIOBAHUM 3aBUCUMOCTEN
(bu3nueCKrX BEIWYHMH, TPOBEPKA
MIPEJIOKEHHBIX TUIIOTE3

Hroro no pazneny 18
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Pa3nen 3. MoJgekyJisipHasi pu3nka ¥ TepMOIUHAMUKA

3.1

OCHOBEI
MOJIEKYJIIPHO-
KHHETUYECKOU TEOpUn

9

OCHOBHBIE MTOJIOKEHUS
MOJIEKYJISIPHO-KMHETHYECKOU
TEOPHUHU U UX OIIBITHOE 0OOCHOBAHUE.
BpoyHOBCKOE IBUXKEHUE.
Huddysus. Xapaktep IBUKCHUS

Y B3aMMOJICHCTBHUS YaCTHII
BellecTsa. Mojaenu CTpoeHus ra3os,
YKUAJIKOCTEU U TBEPJBIX TEN U
00BSCHEHHE CBOWCTB BEIIECTBA

Ha OCHOBE 3TUX Mojelen. Macca

U pa3mepsl MolieKyl. KonnyecTBo
BeniecTBa. [loctossHHas ABoraapo.
TeruioBoe paBHOBECHE.
Temneparypa u ee U3BMEpPEHHUE.
[Tkama remneparyp Llenscust.
Mogens uneajasLHOro rasa.
OcHOBHOE ypaBHEHUE
MOJIEKYJIAPHO-KUHETUYECKOU
TEOPUHU UJICATHLHOIO Ta3a.
AOGcouroTHas TeMIiepaTypa Kak Mepa
CpEHEN KNHETUYECKON DHEPTUU
TEIUIOBOTO JIBUYKECHUS YaCTHLI T'a3a.
[Ixana Temneparyp KenbBuHa.
['a30BbIE 3aKOHBI. Y pPaBHEHHUE
MenaeneeBa—Kitaneipona.

3akoH [lanbToHa. M30mpornecchl

IIpoBeneHMe 3KCIEPUMEHTA:
OINpEJETICHUE MACChl BO3lyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MEpEeHU 00beMa KOMHATHI, JaBJICHMUS
Y TEMIIEpaTyphl BO3AyXa B HEM;
HCCJIEIOBAHUE 3aBUCUMOCTU MEXKIY
IapaMeTPaMH COCTOSHUS Pa3peKEHHOTO
rasa.

OreHka aOCOIOTHBIX U OTHOCUTEIBHBIX
MOTPEUTHOCTEW U3MEPEHUN (PU3NYECKHUX
BEJIMYHH.

OObsicCHEHUE OCHOBHBIX TPUHIIUIIOB
JENUCTBUN TepMOMETpa U GapoMeTpa

1 yCJIOBUH X 0€30MacHOro
WCITOJIb30BaHUS B IIOBCEIHEBHOM
KU3HU.

Pacno3naBanue pusnveckux sBICHUN

B yUEOHBIX OMBITAX U OKpYXKaromie
KU3HU: U Py3usi, OpOyHOBCKOE
JBUKECHHE.

OnucaHue TerIOBbIX SIBICHUN

C UCIOJIb30BaHUEM (PU3NYECKUX
BEJIMYMH: JJABJICHUE ra3a, TEMIIepaTypa,
CPEIHssI KWHETUYECKasl SHEPTHs
Xa0THYECKOIO ABUKECHUS MOJIEKY!,
CPEIHEKBAIpaTUYHasi CKOPOCTh
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B UJICATBHOM Ta3e C TIOCTOSTHHBIM
KOJIMYECTBOM BEIIICCTRA.
['padmgeckoe mpencTaBIcHUE
M30TIPOIIECCOB: H30TEpPMa, H30X0pa,
n3obapa.

TexHnueckne ycTpoucTBa

U IIPaKTUYECKOE MPUMEHEHUE:
TepMOMETp, OapoOMeTp

MOJIEKYI.

AHanu3 pu3HUecKuX MpoIECCOB

U ABJICHUM C ucroyb3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpEIHEN
KMHETUYECKOW SHEPTUHU TEINIOBOTO
JBUYKEHUSI MOJIEKYJI C aDCOTIOTHOM
TEeMIIEPaTypPOHu.

Pemenne pacueTHbIX 3a1a4 C IBHO
3aIaHHOM (PM3UYECKON MOJIEIIBIO

C UCIIOJIb30BAaHUEM OCHOBHBIX
nonoxenuit MKT, 3akoHOB 1 hopmyn
MOJIEKYJISIPHON (PU3UKH.

PaboTa B rpynnax npu njiaHupoBaHUH,
IIPOBEICHUH U HHTEPIPETALMU
PE3yNbTATOB OIBITOB U AHAJIU3E
JOTIOJTHUTENIBHBIX UICTOYHUKOB
uH(pOpMaIUK 10 TEME

3.2

OCHOBBI
TEPMOIUHAMUKA

10

TepMoanHaMuyecKas CUCTEMA.
BuyTtpenHss sneprus
TEPMOJIMHAMHUYECKOU CUCTEMBI

U CIIOCOOBI €€ N3MECHEHUS.
KomuuecTBo TemioTsl u pabdora.
BHyTpeHHss1 5HEPTUsl OTHOATOMHOTO
HealbHOro ra3a. Buabl
TEIUIONEPENAYH: TEITIONPOBOAHOCTb,
KOHBEKIIMS, U3JIy4YECHHUE. Y IeIIbHas
TEMJIOEMKOCTh BEIIECTRA.

IIpoBeneHnEe dKCIIEpUMEHTA: U3MEPEHUE
YAEIBHOMN TENIOEMKOCTH BEILIECTBA.
OreHka aOCOMIOTHBIX U OTHOCUTEIBHBIX
MOTPEUTHOCTENW U3MEPEHUN (PU3NYECKUX
BEJINYMH.

N3yuenue Mojeneit napoBoi TypOHHBI,
JBUTaTelIsl BHYyTPEHHETO CrOPaHMs,
PEaKTUBHOIO IBUIATEII.

OOBbscCHEHNE IPUHIUIIOB AEHCTBUS

Y yCJIOBUI 0€3011aCHOr0 UCIOIb30BAHUS
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KonunuecTBo TemnoTsl

MIpU TEIJIonepeaaye.

[TonsiTue 06 aqnabaTHOM
nporuecce. [lepBbiii 3aK0H
TEPMOIUHAMUKH.

[IprmeHeHne nepBOro 3aKOHA
TEPMOJUHAMHUKH K U30TPOLIECCAM.
['paduueckas uaTepnperanus
paboThI raza.

BTopoii 3aK0H TEpMOAMHAMUKH.
Heob6patumocTs npoiieccos

B [IPUPOJIC.

TennoBbie MamuHbL. [IpuHIUIIBI
NEeUCTBUS TETJIOBBIX MAaIlIUH.
[TpeobpazoBanus SHEPTUN

B TEIUIOBBIX MallIMHAX.
Koaddumument nonesnoro aeiicTBus
TETUIOBOM MAIlIHBI.

[Huxn Kapuo u ero koadurmeHt
MOJIE3HOTO JECUCTBUSL.
DKOJIOTHYECKHUe TPOOIEeMbl
TEIJI03HEPTETUKU.

TexHuyeckue yCcTponucTaa

U IPAKTUYECKOE TPUMEHEHHE:
JIBUTaTellb BHYTPEHHETO CTOPaHUsI,
OBITOBOI XOJIOIMIIBHUK,
KOHJTULIUOHED

B [TIOBCEIHEBHOM KU3HU JBUTATEIS
BHYTPEHHETO CrOpaHusi, OLITOBOTO
XOJIOAUIBHUKA, KOHIUIIUOHEPA.
Onurcanue CBOMCTB TEJl U TETLIOBBIX
SBJICHHUM C UCIIOJIb30BAHUEM
(bu3MYeCcKUX BEIMYMH: 1aBJICHHE T'a3a,
TeMrepaTypa, KOJIM4eCTBO TEIUIOTHI,
BHYTpPEHHSIS1 HHEprus, paboTa rasa.
Petienne pacueTHbIX 3a/1a4 C SBHO
3aIaHHOM (PHU3UYECKON MOJIEIIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJ MOJIEKYIISIPHOU (PU3UKH

Y TEPMOJIMHAMUKHU.

Pemienne kauyecTBEHHBIX 3a7a4

C OIOPOU HA U3YUYEHHBIE B pa3eie
«MonexynsipHas ¢puzuka

Y TEPMOJMHAMUKA)» 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NUECKUe
SIBJICHUSI.

PaboTa B rpynnax npu aHaiuze
JOTIOJITHUTEJIbHBIX NCTOYHUKOB
uH(pOpMaIUu 10 TeEME
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3.3

ArperaTHble
COCTOSIHMSI BEIIECTBA.
da30BbIE MEPEXOABI

[TapooOpazoBaHue U KOHACHCALIUS.
Hcnapenue u xuneHue.
AOCOIIOTHAs M OTHOCUTENbHAS
BJIAJKHOCTB BO311yxa. HacelimeHHbIi
nap. YaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTD
TEMIIEpaTypbl KUIIEHUS OT AABJICHUS.
TBepnoe Teno. Kpucrannmueckue
1 aMop(HbIe Teaa. AHU30TPONHUS
CBOMCTB KpuCTaLIOB. JKujkue
kpuctajuibl. COBpeMEHHBIE
Marepuaisl. [ naBnenne

Y KpUCTAJUIM3anus. Y 1eJabHas
TeruioTa riasieHus. Cyonumanusi.
VYpaBHeHuUE TEMI0BOTO OanaHca.
TexHuueckne ycTpoucTaa

Y IIPaKTUYECKOE IPUMEHEHUE:
TUTPOMETP U MICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTHH
MOJIyYE€HHS] COBPEMEHHBIX
MaTepHaJIOB, B TOM YHUCJIE
HaHOMAaTEpHUaJOB,

Y HAHOTEXHOJIOTUU

[IpoBenenHue skcepuMeHTa: U3MEpPEHUE
OTHOCHUTEJILHOM BIAXXHOCTH BO3/lyXa.
Onenka aOCONIOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTENH U3MEPEHUN (PU3NUYECKUX
BEJIMYUH.

N3ydeHne CBONMCTB HACHIIIICHHBIX
MapoB, COcO00B U3MEPEHUS
BIIQYKHOCTH.

Hab6nronenue kuneHus

MIpY OHMKEHHOM JIaBJICHUH,
HarpeBaHUs U TUIaBJICHUS
KPUCTAJUTMYECKOTO BEIIECTRA.
OObsicHEHUE PUHITUATIOB IEUCTBUS

1 yCJI0BUI 0€3011aCHOT0 UCII0JIb30BAHUS
B MTOBCETHEBHOM KM3HU TUTPOMETPA,
MICUXPOMETPA, KaJJOPUMETPA.

N3ydyeHne TeXHONIOTUi OIyYEeHUS
COBPEMEHHBIX MaTEPHAJIOB, B TOM UHCIIE
HaHOMaTepHUaJoB.

Pemenue pacueTHBIX 33124 C SBHO
3a1aHHOM (PM3UYECKON MOJIEITBIO

C UCTIOJIb30BAaHUEM YPABHEHUS
TEIJIOBOTO OasaHca.

Pemenne kauecTBEHHBIX 33124

C ONOPOM Ha U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3NYeCcKue
SBJICHUSI 110 TEME.
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Pacmo3naBanue GpU3NUECKUX SIBJICHUM
B y4eOHBIX OMBITaX U OKpYKarouiei
KU3HU: TepopManus TBEpAbIX Tel,
HarpeBaHue U OXJIAXKIACHUE TeT,
M3MEHEHHUE arperaTHbIX COCTOSTHUM
BEIIIECTBA M OOBSICHEHUE UX Ha OCHOBE
3aKOHOB U (POPMYIT MOJIEKYJISIPHOU
(bu3MKH.

Hcnonb3zoBanne nHOOpMAITMOHHBIX
TEXHOJIOTHH 1 TIOMCKA,
CTPYKTYpHUPOBAHUS, UHTEPIIPETALINU
U TIpeJICTaBIICHUS HH(DOPMALIMK TIPU
MOATOTOBKE COOOIICHUM O MPUMEHEHUHU
3aKOHOB MOJIEKYJISIPHON (DU3UKU

Y TEPMOJAMHAMUKHU B TEXHUKE

Y TEXHOJIOTHSIX

Hroro no pazaeny 24
Pasznen 4. JjaekTpoguHAMHUKA
4.1 | DnexTpocTaThKa 10 DnekTpuzanus tei. Jiekrpudueckuil | [IpoBeneHne s3kcriepuMenTa: U3MEpPEHUE

3apsa. JlBa BUIa SIIEKTPUUECKUX
3apsaaoB. [IpoBogHuKH,
TUBJIEKTPUKHU U TTOJIYIIPOBOJHUKH.
3aKOH COXpaHEHUs MIEKTPUUYECKOTO
3apsna.

B3aumMopeiicTBue 3aps10B. 3aKOH
Kynona. ToueuyHbIi 3JI€KTpUUECKUN
3apsi. DNEKTPUUECKOE MOJIE.

AJIEKTPOEMKOCTH KOHJIEHCATOPA.
OrieHka abCOFOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEH U3MEpPEeHNN (PU3NUECKUX
BEJINYUH.

N3y4yeHne npuHIUIIOB 1EUCTBUSA
AIEKTPOCKOIIA, dJIEKTPOMETPA,
KOHJICHCATOPA.

N3yyenue npuHUKUIIOB JCUCTBUS
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HanpsikeHHOCTB 37K TpUIECKOTO
nosis. [IpuHauun cynepno3unuu
3JIEKTPUYECKUX Tonen. JInnnm
HaIPSKEHHOCTH 3JIEKTPUYECKOTO
TOJIS.

Pabota cuit 351eKTpOCTaTHYECKOTO
nons. [lorennuman. Paznocts
noteHuuaoB. [ [poBogHuky n
JADJICKTPUKH B
3JIEKTPOCTATUYECKOM TI0JIE.
JlnamexTpruyeckas IpOHULIAEMOCTb.
DnektpoeMKkocTh. KoHzencarop.
DIIEKTPOEMKOCTb INIOCKOTO
KOHJIEHCATOpa. DHEpPrus
3apsHKEHHOT 0 KOHJIEHCAaTOopa.
TexHuueckne ycTpoimcTBa

Y MIPAKTUYECKOE MPUMEHECHHUE:
3JIEKTPOCKOIL, AJIEKTPOMETD,
3JIEKTPOCTATUYECKAsl 3aIlINTa,
3a3eMJICHUE AJIEKTPOIIPUOOPOB,
KOHJIEHCATOP, KONTUPOBAIbHBIN
armapar, CTpyMHBIN IIPUHTED

U YCJIOBHIA 6€30MacHOTr0 MPUMEHEHUS
B IIPAKTUYECKOM KHU3HHU,
KOIMPOBAJIBHOIO aIIapara, CTPyHHOTro
MIpUHTEPA.

PaccmoTtpenue ¢pusndeckux o
CHOBAHUM 3JICKTPOCTATUYECKON
3alUThI U 3a3€MJICHUS
AIEKTPONPHOOPOB.

Pemienne pacueTHbIX 3a/1a4 C SBHO
3aTaHHOM (PM3UYECKON MOJIEIIBIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMYJ SJIEKTPOCTATHKHU.

Pelienne kauyeCcTBEHHBIX 3a7a4

C OITIOPOY Ha U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3UUECKHE
SIBJICHUS DJIEKTPOCTATUKH.
PacnioznaBanue Gpusnveckux siBICHUN
B Y4E€OHBIX OMBITaX U OKPYKAIOIIEH
KU3ZHU: DJICKTpU3AIUs Tel,
B3aMMO/ICHCTBHUE 3aPs 0B U O0OBICHEHUE
MX Ha OCHOBE 3aKOHOB U (hopMyT
ANIEKTPOCTATUKH.

Onucanue U3y4eHHBIX CBOMCTB
BELIECTBA U AJIEKTPUUECKUX SIBICHUN

C CIOJIb30BaHUEM (PU3UYECKUX
BEJIMYMH: JIEKTPUYECKUI 3apsi,
HaIMpS>KEHHOCTh AJIEKTPUUECKOTO MO,
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MOTEHIIUAJI, PAa3HOCTh IMTOTEHIIUAJIOB,
AIEKTPOEMKOCTb.

AHanu3 GU3NIecKuX MpoIecCoB

U SIBJICHUH C UCIIOJIb30BAHUEM
(hU3MYECKUX 3aKOHOB: 3aKOHA
COXpaHEHMUS AJIEKTPUUECKOTO 3apsija,
3akoHa KyioHa.

Pabora B rpynmax npu aHayimse
JIOTIOJTHUTEIIFHBIX UCTOYHUKOB
MH(pOpMAaIUU U TOITOTOBKE COOOIIEHUM
O MPOSIBJICHUH 3aKOHOB 2JICKTPOCTATUKU
B OKPYXaIoIIeH >KM3HU U PUMEHEHUU
UX B TEXHUKE

4.2

IlocTogHHBINA

AIEKTPUYECKUH TOK.

Toku B pa3nu4HbIX
cpenax

12

DIJIEKTPUYECKHM TOK. Y CIIOBUSA
CYIIECTBOBAHUS AJIEKTPUUECKOTO
Toka. crounuku Toka. Cuiia Toka.
[TocTOSsIHHBIN TOK.

Hanpsoxenue.

3akoH OMa [ y4acTKa LeMu.
DIIEKTPUYECKOE COMPOTUBIICHHE.

Y nenpHO€E CONMPOTUBIICHUE
Bemectna. [locnenoBarensHoe,
napajuiesIbHOe, CMEIIaHHOE
COEMHEHUE MPOBOJHUKOB.
PaboTa snekTpuyeckoro Tokxa.
3akoH /[xxoyns—JIenna. MomHoCTb
ANEKTPUYECKOTO TOKA.

[IpoBeneHne dKCIIEpUMEHTA: U3YUYEHUE
CMEIIIAHHOTO COCIMHEHUSI PE3UCTOPOB;
n3Mepenue JJC nucTtouHuka Toka v ero
BHYTPEHHETO COMPOTHBIICHHUS;
HaOJII0ICHUE JIEKTPOJIN3A.

OreHka aOCOIOTHBIX M OTHOCUTEIIBHBIX
MOTPEUTHOCTENW U3MEPEHUN (PU3NYECKUX
BEJIMYMH.

OOBsICHEHUE PUHITATIOB ICUCTBUS

Y YCJIOBHI 6€30MaCHOT0 MPUMEHEHUS
aMIiepMeTpa, BOJIbTMETPA, PEOCTaTa,
HMCTOYHUKOB TOKa,
AIEKTPOHATPEBATEIHHBIX U
AIIEKTPOOCBETUTEIIHHBIX MMPUOOPOB,
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DJIIEKTPOJIBIKYIIAS CHIIA U
BHYTPEHHEE CONPOTUBIICHUE
MCTOYHHUKA TOKa. 3akoH OMa

JUIS1 TIOJTHOU (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe
3aMbIKaHUE.

DJIEKTPOHHAs! TPOBOJAUMOCTh
TBEP/IbIX METAJIOB. 3aBUCUMOCTh
CONIPOTUBJICHUSI METAJIJIOB

OT TEMIIEpPaTypPBhl.
CBepXIpoBOIUMOCTb.
DIIEKTPUYECKAN TOK B BAKyyME.
CBoiICTBA 3JIEKTPOHHBIX IMYYKOB.
[TonynpoBonuuku. CoOCTBEHHAs
Y IIPUMECHAS IPOBOJIUMOCTD
MOJyNIpOBOAHUKOB. CBOMCTBA
p—Nn-niepexoja.
[TonynpoBOIHUKOBBIE TTPUOOPHI.
DIIEKTPUYECKHUM TOK B pacTBOpax
U pACIUIaBaX AJIEKTPOIHUTOB.
DNEKTPOUTHYECKAs TUCCOLIUALINSL.
DIIEKTPOJIN3.

DJIEKTPUYECKHI TOK B ra3ax.
CaMoCTOSTENbHBIN U
HECAMOCTOATENIbHBINA pa3ps.
Monnus. [1na3ma.

TexHuueckue ycTpoucTaa

TEPMOMETPA CONMPOTUBJIEHUS,
BAKYYMHOT'O JUOJa, TEPMUCTOPOB U
($hoTOPE3UCTOPOB, MOTYIPOBOTHUKOBBIX
JINOJIOB, TaJIbBAaHUKHU.

Pemenne pacueTHbIX 3a/1a4 C SIBHO
3aIaHHOM (PU3UYECKON MOJIEIIBIO

C UCII0JIb30BAHHEM OCHOBHBIX 3aKOHOB
u popmyn Tembl «IlocTOSTHHBIM
BJICKTPUYECKUU TOK).

Pacno3naBanue pu3nyeckux siBJICHUN
B YYEOHBIX OMBITaX U OKPYXKaIOIICH
KU3HU: DJICKTPUUECKAS IPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUECKOE,
MarHMTHOE JEUCTBHUS TOKA.

AHaIu3 3JEKTPUIECKUX SIBICHUN

Y MPOILECCOB B LEMAX MOCTOSHHOTO
TOKa C MCII0JIb30BAaHUEM 3aKOHOB:
3akoH OMa, 3aKOHOMEPHOCTH
MOCJIEIOBATEIBLHOTO Y TAPaJlIEIbHOTO
COCIMHEHUS MPOBOIHUKOB, 3aKOH
Jxoynsa-Jlenna.

Onucanue n3y4yeHHbIX CBOMCTB
BEIIECTB U JICKTPUUECKUX SIBJICHUI

C UCITOJIb30BaHUEM (PH3UUSCKUX
BEJIMYMH: JIEKTPUUECKUH 3aps, cuia
TOKQ, 3JIEKTPUYECKOE HANPSIKEHHUE,
AJIEKTPUYECKOE COMTPOTUBIICHUE,
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Y TIPaKTHUYECKOE MPUMEHEHUE:
amIepMeTp, BOJIBTMETP, peocTar,
UCTOYHUKHU TOKA,
AJIEKTpOHArpeBaTeNIbHbIC TPUOOPHI,
AIIEKTPOOCBETUTENIbHBIE IPUOOPHI,
TEPMOMETP COMPOTUBIICHUS,
BaKyyMHBIN U0/, TEPMHUCTOPHI

1 (hOTOPE3UCTOPBHI,
MOJTYTIPOBOTHUKOBBIH U0,
rajJbBaHHUKa

pa3HocTb notenuumanos, /C, padbora
TOKa, MOIIIHOCTbH TOKA.
Hcnonb3oBanre nHOOpMAIMOHHBIX
TEXHOJIOTUH 1 TIOUCKA,
CTPYKTYpHUPOBAHUS, UHTEPIIPETALINI
U Tpe/icTaBlIeHus UHPopMaluu

IIPH MOJITOTOBKE COOOIIEHUI
0 IPUMEHEHHUH 3aKOHOB MOCTOSTHHOTO

TOKa B TCXHUKC U TCXHOJIOTHUAX

Hroro no pazgeny

22

PesepBHoe Bpems

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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11 KJIACC

HaunmeHnoBanue

No KonuuectBo OCHOBHBIC BUABI J€ITEILHOCTH
pa3/iesioB U TeEM [IporpammHoOe conepxanue

/11 4acoB oOy4Jaronuxcs

y4eOHOro rpeaMera
Pasznen 1. Dnexkrponmnamuka
1.1 | MarauTHOe noJe. 11 ITocTOsITHHBIE MArHUTHI. [IpoBeneHne SKCIEPUMEHTA: U3YUCHUE

DJIeKTpOMarHuTHas
VHTYKLUS

BzaumoielicTBUE ITOCTOSTHHBIX
MarHuToB. MarHuTHoe moie.
BekTop MarHuTHOM MHIYKIIMH.
[TpuHUIMI cyriepno3uiuu
MarHMTHBIX oJIeH. JInHuMn
MarHuTHOM MHaykiuu. Kaptuna
JIMHUM MarHUTHOM MHAYKIWU TOJIA
MMOCTOSIHHBIX MAarHUTOB.
MarauTtHoe 1osie NpOBOIHUKA

¢ TokoM. KapTuHa TMHUN UHIYKIUU
MardMTHOTO MOJIS JUTMHHOTO
MPSIMOT'O TTPOBOJIHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O MPOBOJAHUKA, KATYIIKH
¢ TokoM. OnbIT Dpcrena.
B3auMoelicTBrE MPOBOTHUKOB

C TOKOM.

Cuna AMmnepa, ee MOAYJb

Y HaIlpaBJICHUE.

Cuna JlopeHua, ee MOIyJIb

Y HarpaBjieHue. [[BrkeHue
3apsIKEHHOMN YaCTHUILIbI

MAarHATHOTO I1OJIS KaTYLIKU C TOKOM;
WCCIIEIOBAHNE JEHCTBHS IIOCTOSSHHOTO
MAarHATa Ha paMKy ¢ TOKOM;
VCCIICIOBAHUE SIBIICHUS
AIIEKTPOMAarHUTHOM MHIYKLIMH.

OrneHka a0COJIFOTHBIX U OTHOCUTEIbHBIX
MOTPEUTHOCTEN U3MEPEHUN (PUZNYECKUX
BEJIMYUH.

OObsicHEHUE IPUHLIUIIOB IEUCTBUS

Y yCJI0BUH 0€30MMacHOr0 NPUMEHEHUS
ITIOCTOSIHHBIX MarHUTOB,
IEKTPOMATHUTOB, DJIEKTPOABUIATENIS,
YCKOPHUTENEN DJIEMEHTAPHBIX YaCTHLL,
WHAYKIIUOHHOM IEUH.

Pemenue pacueTHbIx 3amau

Ha MpUMEHEeHHE (HOPMYJIT TEMBI
«MarauTHoe nosue. JNeKTPOMArHUTHAs
WUHIYKLHSD.

Pemenue kayeCcTBEHHBIX 3a1a4

C OIIOPOM Ha N3YUYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NUECKUE
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B OJJHOPOJHOM MarHUTHOM IOJI€.
Pabora cumnel Jlopenta.

SIBrIEHME DNEKTPOMArHUTHON
nHaykuuu. [loTok BekTopa
MAarHuTHOW WHIYKIIUH.
DIEKTPOIBUKYIAs CUJIa MHTYKIIUH.
3aKOH 2JIEKTPOMArHUTHOU
uHaykuuu @apanes.

Buxpesoe aiekTpuyeckoe 1mose.
DOneKTpoABMXKYIIAs CUjla UHAYKIUU
B IIPOBOJIHUKE, IBHKYILIEMCS
ITOCTYNATEIbHO B OAHOPOJHOM
MAarHuTHOM IIOJI€E.

IIpaBuo Jlenna.

NHnykTuBHOCTG. fIBNEHNE
CaMOMHIYKIINH. DJIEKTPOIBHXKYIIIAS
CuJa CaMOMHIYKIIHH.

DOHeprusi MarHUTHOTO MOJIS KaTyIIKU
C TOKOM.

DNEeKTPOMarHuTHOE TOJIE.
TexHuueckue ycrponcraa

Y [IPAKTHUYECKOE IPUMEHEHHE:
MOCTOSTHHBIE MarHUTHI,
AIIEKTPOMArHUTHI,
AIEKTPOABUTATEND, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTULL,
WHIYKIIMOHHAS [1€Yb

SBJICHUS TEMBI «MarHuTHOE MoJe.
DIIEKTPOMAarHUTHAsE UHIYKLIHS.
Ornpenenenue HanpaBIeHUs BEKTOpa
MHIYKIIUM MAarHUTHOTO MOJIs
MIPOBOAHUKA C TOKOM, CUJIbI AMIiepa
u cwibl JIopeHma.

Pacnio3naBanue pusndeckux siBICHUN
B YYEOHBIX OMBITaX U OKPYXKaIOIIeH
KU3HU: B3aUMO/JICHCTBUE MAarHUTOB,
AIEKTPOMArHuTHAsI HHAYKIHUSA,
JeWCTBUE MAarHUTHOTO MOJISl Ha
MIPOBOAHUK C TOKOM M JIBUKYIIHICS
3aps.

AHaJN3 dJIEKTPOMATrHUTHBIX SIBJICHUMN
C UCIIOJIb30BAaHUEM 3aKOHA
AIEKTPOMArHUTHON WHTYKIIUH.
Onucanue u3y4yeHHbIX CBOMCTB
BEIIIECTB U AJIEKTPOMArHUTHBIX
SIBJICHUH C UCIIOJIb30BaHUEM
(bU3UYECKUX BETUYNH: WHAYKITUS
MarHUTHOIO MOJIsl, cujia AMnepa, cuiia
JlopeHiia, THAYKTUBHOCTh KaTYyLIKH,
AHEPIUsl DJIEKTPUUYECKOTO 1 MATHUTHOTO
roJjen

Hroro no pazgeny

11
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Pa3nen 2. Kosie0aHus 1 BOJIHBI

2.1

MexaHnyeckue
Y 3JICKTPOMArHUTHBIE
KoJicOaHus

KonebatenbHas cucrema.
CBoOO/IHbIE MEXaHUYECKUE
KoJjebanus. 'apmonnueckue
kosnebanwus. [lepuon, yactora,
aMITATyAa ¥ (aza KojaeOaHuH.
[Ipy>XKMHHBIN MasATHUK.
MareMaTu4ecKkuii MasiTHUK.
YpaBHEHHE TaApMOHUYECKUAX
koJiebanuil. [IpeBpanienue suepruun
IIPU TAPMOHUYECKUX KOJICOAHUSIX.
KonebarenbHblii KOHTYP.
CB0OOOIHBIE PJICKTPOMATrHUTHBIE
KoJieOaHusl B UACaTbHOM
K0JIe0aTeIbHOM KOHTYpe. AHAIOTUs
MEXIy MEXaHUICCKUMHU U

QJICKTPOMAIroHuTHBIMHA KOJICOAHUSIMU.

®opmyna TomcoHa. 3aKkoH
COXPaHEHUS YHEPTUU B UIECATBHOM
K0J1e0aTEIbHOM KOHTYDE.
IIpencrasieHue o 3aTyXarommx
KosieOaHusX. BoIHyKIeHHbIE
MEXaHUYECKUE KOJIeOaHMUsI.
Pe3onanc. BeiHyX/1eHHBIE
AJIEKTPOMArHUTHBIE KOJICOaHNUS.
ITepeMeHHBIN TOK.

CunycouanbHbIN IEPEMEHHBIN TOK.

NccenenoBanue napameTpoB
KoJIeOaTeIbHON CUCTEMBI — [IEPUO/IA,
4acTOThI, AMIUIUTYABI U (ha3bl
KoJieOaHuM (MPy>KMHHBII

W/WJIA MaTeMaTUYECKUN MasSTHUK).
HaOntonenue 3aTyxarmnmx KojaeoaHuu.
HccnenoBanue CBONCTB BBIHYKICHHBIX
Kosie0aHuM.

HaOmronenue pe3oHaHca.

[IpoBenenue 3KCIEpUMEHTA:
MCCJICIOBAHKE 3aBHCHMOCTH TIEPUOa
MaJIbIX KojeOaHuid rpy3a Ha HUTH

OT JIYIMHBI HUTU U MAacCChI TPY3a;
HCCJICIOBAaHNE TICPEMEHHOTO TOKA

B IIETIH U3 MOCTEA0BATEILHO
COEIMHEHHBIX KOHEHCATOPa, KaTYIITKU
U pE3UCTOpA.

OreHka aOCOFOTHBIX M OTHOCUTETBHBIX
MOTPENTHOCTEH U3MEPEHNN (PU3NMUECKHIX
BCJTMYHH.

OOBsICHEHUE PUHITATIOB ICUCTBUS

Y YCJIOBHI 0€30T1aCHOTO TPUMEHEHUS
AIEKTPUUECKOTO 3BOHKA, TEHEpATOpa
MEPEMEHHOT0 TOKa, TIMHUN
AIIEKTpOTIepea.

Pemenne pacueTHbIX 33714 C SIBHO
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MonHOCTh NEPEMEHHOTO TOKA.
AMIUTNTYTHOE U JEUCTBYIOLIEE

SHAYCHUC CHJIbI TOKA X HAIIPAKCHUS.

Tpanchopmarop. [IpoussoacTso,
nepegaya v norpediaeHue
AIEKTPUYECKON SJHEPTUH.
DKOJIOTHYECKHE PUCKU

IIPpH ITPONU3BOJACTBEC DJICKTPOIHCPIUH.

KynbTypa ucnons3oBanus
AJIEKTPOIHEPTUU B MIOBCEIHEBHOU
JKA3HU.

TexHuueckue ycTpomucraa

Y MPAKTUYECKOE MPUMEHECHUE:!
AIEKTPUYECKUI 3BOHOK, TEHEPATOP
MEPEMEHHOTO TOKA, INHUU
AJIEKTpoIepenay

3aJIaHHON (PU3UUECKON MOJICITHIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 GOopMyJ1, ONTHUCHIBAIOLINX
MEXaHUYECKUE U DIIEKTPOMAarHUTHBIE
KosieOaHusl.

Onucanne MEXaHUYECKUX

Y DJIGKTPOMATrHUTHBIX KOJeOaHu

C UCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: IEPUOJ U 4acTOTa
KoJieOaHuil, aMImntyaa u asza
Kosie0aHu, 3aps]] U cujia TOKa

B FAPMOHUYECKHX JIEKTPOMArHUTHBIX
KOJIeOaHUsIX.

Pemmenne kadecTBEHHBIX 3a/1a4

C ONIOPOM Ha U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OTICHIBAIOIIINE
MEXaHUYECKUE U 3JIEKTPOMArHUTHbIE
Kosie0aHusl.

Pa6ora B rpynmax mpu miiaHUpOBaHHH,
MPOBEJICHUH U UHTEPIIPETALIUU
pE3yJIbTATOB OMBITOB, M aHATIN3E
JOTIOJIHUTENIBHBIX HCTOYHUKOB
uH(pOpMaIUK 1Mo TeMe

2.2

MexaHnueckue
Y DJICKTPOMArHUTHBIE
BOJTHBI

MexaHnuecKkue BOJIHbI, yCIOBUS
pacmnpoctpanenus. [lepuog.
CKopocCTh pacnpocTpaHEeHUs

U JyviHa BousiHbl. [lonepeunsie

N3yuenune o6pa3oBaHus

Y pacpOCTpPaHEHUS MTOTIEPEUHBIX
Y TIPOJIOJIBHBIX BOJTH.
Habmonenue orpaskeHus
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Y TIPOJIOIBHBIE BOJIHBI.
Nutepdepenius u nudpaxiys
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTb 3ByKa. ' pOMKOCTB
3ByKa. Bricora Tona. TemOp 3ByKa.
DIEKTPOMAarHUTHBIE BOJIHBI.
YcnoBus n3nmydeHust
AJIEKTPOMArHUTHHIX BOJIH. B3aumHas
opueHTauus BekTopos E, B,

U B JIEKTPOMAarHuTHON BOJIHE.
CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH:
OTpa)KECHHE, MPEITIOMIICHUE,
noJIsipu3alus, 1uQpakius,
untepdepenius. CKopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[I[Ixana 31eKTPOMarHUTHBIX BOJIH.
[IpuMeHeHue 2JIeKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.

[TpyuHUMITBI pagOCBSI3U

U TeneBuieHus. Paguonokanus.
DIEKTPOMAarHUTHOE 3arpsi3HEHUE
OKPYKaIOLIEN CPEJIbL.

TexHuueckue ycTponcTaa

Y MMPAKTUYECKOE MPUMEHEHUE:
MY3bIKaJIbHbIE UHCTPYMEHTHI,
yJIbTPa3ByKOBast JUAarHOCTUKA

B TEXHUKE U MEAULMHE, pajap,

U TIpesIoMJICHUS, HHTep(epeHnu

U U PaKIIIN MEXaHUYECKUX BOJTH.
Habmoienue cBs3u TpOMKOCTH 3BYKa
Y BBICOTHI TOHA C AMIUIUTY 10U

Y YaCTOTOM KOJIEOAHUH, 3ByKOBOTO
pEe30HaHcA.

HccnenoBanue CBONCTB
AIIEKTPOMATHUTHBIX BOJIH: OTPAKEHHUE,
IIPEJIOMJIEHUE, TOJIAPU3aALs,
nudpakuys, uHTephepeHIIus.
N3ydeHune ycioBui n3nydeHus
AJNIEKTPOMATHUTHBIX BOJIH, B3AUMHOM
opueHTaluu BeKTopoB E, B, v

B DJIEKTPOMATrHUTHOW BOJIHE.
N3ydyeHne npuMeHeHus
AIIEKTPOMATHUTHBIX BOJIH B TEXHUKE

U OBITY.

OOBbscHEHNE IPUHIIUIIOB IEUCTBUS

Y yCJIOBHI 6€3011acCHOT0 MPUMEHEHUS
MY3bIKaJIbHBIX HHCTPYMEHTOB,
YIBTPa3BYKOBOW JUArHOCTUKU

B TEXHUKE U MEIULMHE, pajapa,
paaroNpUEMHUKA, TEJIEBU30PA,
anTeHHbl, Tenedona, CBY-meun.
Pelenue pacyeTHbIX U KaU€CTBEHHBIX
3a/1a4 ¢ OIIOPOM HA U3YUYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OUCHIBAIOIINE
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panuoNpPHEMHUK, TEIEBU30pP,
anTeHHa, teneon, CBU-neun

pacnpoCTpaHEHUE MEXAHUYECKUX
Y 3JIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanre nHGOPMAITMOHHBIX
TEXHOJIOTUH 15 TIOUCKA,
CTPYKTYPHUPOBAHUsA, UHTEPIIPETAUN
Y TIpeJICTaBIICHUS MH(OPMaILIUK

IIPH MOJITOTOBKE COOOIIEHUI
00 MCIO0JIb30BAHUH AJIEKTPOMArHUTHBIX

BOJIH B TEXHHKE.
VYyacTtue B IUCKycCUn

00 3JIEKTPOMAarHUTHOM 3arpsi3HEHUN
OKPY’KarOIIEH CPEIbI.

PaboTa B rpynmnax npu miaHupoOBaHUH,
IIPOBEICHUH U HHTEPIPETALMU
PE3yNbTATOB OIBITOB M AHAJIN3E
JOTIOJTHUTEIbHBIX UICTOYHUKOB
uH(pOpMaIUK 10 TEME

2.3

Onrtuka

10

I'eomeTprueckas onrTuka.
[IpstMonMHETHOE PACTIPOCTPAHEHUE
CBETA B OTHOPOIHOU cpene. JIyu
cBeTa. TOYeUHbIN UCTOYHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
otpaxeHus ceera. [loctpoenue
M300paKEeHU B MIIOCKOM 3epKalie.
[Ipenomnenue ceera. 3aKOHbI
MPEIOMJICHUS CBETa. AOCOTIOTHBIM
nokasaresnp npenomiienus. [loaHoe

N3ydenue sABIIEHNs TIOJHOTO
BHYTPEHHETO OTPaXEHUs, €T0
IIPUMEHEHUS B CBETOBOJIE.

N3yyenne Mmonenen MUKpPOCKOIIA,
TEJIECKOIIA.

ITomy4yeHue criekTpa ¢ IOMOILBIO
IPU3MBI U TU(PPAKIIMOHHON PEIIETKH.
N3mepenne nokasaresns NpeaoMIICHUs
CTEKJIA.

HccnenoBanue CBOMCTB M300paKeHU
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BHYTPEHHEE OTPaXKECHUE.
[IpenenpHbIN yroi MoaHOTo
BHYTPEHHETO OTPAKCHUSI.
Hucnepcust cBeta. Cli0kKHBIN COCTaB
oenoro ceeta. LBer.

Cobwuparorniye 1 paccemBaroIne
nH3b1. ToHKas H3a. DOKyCcHOE
pPacCTOSIHUE U ONITUYECKas CHUJIa
TOHKOM JMH3bI. [locTpoeHne
U300paKEHHI B COOMPAIOIINX

U paccenBaronux JimHzax. Gopmyna
TOHKOM JIMH3BI. Y BEIMUCHHE,
JIaBa€MO€ JINH30M.

IIpenensl npUMEHUMOCTH
T€OMETPUUYECKON ONTHUKH.
Bonnogas ontuka. Untepdepenius
cBeta. KorepeHTHbIE HCTOYHUKH.

Y cnoBus HabMOAEHUS

MaKCHMYMOB U MUHHUMYMOB

B MHTEp(HEPEHITMOHHON KapTHHE

OT ABYX CUH(a3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpakuus ceera. {udpakunonHas
perieTka. Y clioBue HaOIIOACHUS
[JIABHBIX MAKCUMYMOB MPH NAJICHUN
MOHOXPOMAaTHYECKOIO CBETA

Ha TU(PPAKITNOHHYIO PEIICTKY.

B JIMH3aX.
OObsicHEHUE PUHITUIIOB IEUCTBUSA

U YCJIOBHIA 0€30MacHOr0 MPUMEHEHUS
OYKOB, JyTibl, hOTOAIIapaTa,
MIPOEKIIMOHHOTO aIIapara,
MHKPOCKOIIa, TeJIECKONa, BOJOKOHHOMN
ONTHKH, TUPPAKITUOHHON PEIIETKH,
MOJIAPOU/IA.

Pelenune pacueTHbIX 3aa4 C SBHO
3aIaHHOM (PM3UYECKON MOJIEIIBIO

C UCII0JIb30BAHUEM OCHOBHBIX
3aKOHOB U (POPMYJI T€OMETPUUYECKOM
OITHKH.

[TocTpoenue u onucanue n300paxeHus,
CO37aBa€MOT0 IIJIOCKUM 3€pKAJIOM,
TOHKOW JINH30M.

PaccmoTtpenue nipenenos
MPUMEHUMOCTH T€OMETPUUYECKOIN
OITHKH.

PacnioznaBanue Gpu3nveckux sBICHUAN
B OIIBITAX U OKPY’KAIOLIEH KU3HMU:
NPSIMOJIMHEWHOE PACTIPOCTPAHEHUE
CBETa, OTPAXKEHUE, IPEJTOMIICHHE,
uatepdepenius, udpakius

Y MOJISIpU3alisl CBETA, JUCIIEPCHUS
CBETA.
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[lonspuzanus ceera.

TeXHUYEeCKHE yCTPOUCTBA

Y MPAKTAYECKOE MPUMEHECHUE:
OUKH, Jyma, (hoToanmnapar,
MMPOEKIMOHHBIN amIapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAS
ONTHKA, TU(PpaKIIMOHHAS PEIlIeTKa,
TIOJISIPOU T

N3yuenue yciioBuit HaOII01CHUS
MaKCHMYMOB U MUHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE
OT IBYX CUH(a3HBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

VY cnoBue HaOIIOAEHUS TTTABHBIX
MaKCHMYMOB IIpH MMaICHUN
MOHOXPOMAaTHYE€CKOI'O CBETA

Ha TU(PPaKIIMOHHYIO PEIIETKY.
AHaN3 ONTHYECKUX SIBJICHUI

C UCIIOJIb30BAaHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEITHOTO PacCIpOCTPAaHEHHUS
CBETa, 3aKOHBI OTPAKECHUS CBETA,
3aKOHBI IPEJIOMJICHHUSI CBETA.
Onucanue ONTUYECKUX SIBJICHUMN

C MCHOJIb30BaHUEM (DU3UUECKUX
BEJINYUH: (POKYCHOE PacCTOSIHUE

Y ONITUYECKAs CUJia JIUH3bI

Hroro no pazgeny

Pa3znen 3. OcHOBBI cllelIHAIbHOI TeOpUH OTHOCUTENbHOCTH (1a1ee — CTO)

3.1

OCHOBBI CcIIEIAAJILHON
TEOPUHU
OTHOCHUTEJILHOCTH

4

['panuLbl NPUMEHUMOCTH
KJIACCUYECKOW MEXAHUKHU.
IToctynartsl cienquaibHON TEOPUU
OTHOCHUTEJIbHOCTH: UHBAPUAHTHOCTh
MOJTIyJIsl CKOPOCTH CBETA B BAKYYyME,
MIPUHLNI OTHOCUTEIbHOCTH
OWHIIITENHA.

Perienne kaueCcTBEHHBIX 3a/1a4

C OIOPOM Ha U3YUYEHHBIE MMOCTYJIAThI
CTO.

Ncnonb3oBanre nHGOPMAIMOHHBIX
TEXHOJIOTHH JIJIS TIOMCKA,
CTPYKTYPHUPOBAHUsA, UHTEPIIPETALUN
Y TIpeJICTaBlIeHUs] HH()OPMaLIUK
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OTHOCUTEIBHOCTD
OJTHOBPEMEHHOCTH. 3aMeIJICHNE
BPEMEHU M COKPAICHUE JITTUHBI.
DHeprus U UMIYJIbC
PEAATUBUCTCKOM YaCTHIIBI.
CBs13b Macchl C 3Hepruei

1 UMITYJIbCOM PEIISITUBUCTCKOM
JaCTHI[bI. DHEPTHUS TTOKOS

IIPH MOJTOTOBKE COOOIICHUI
0 TPaHUIAX MPUMEHUMOCTHU
KJIACCUYECKOU MEXAHMKHU Y OCHOBAX

CTO

Hroro no pazgeny

Pa3znen 4. KBanToBasi pusuka

4.1

DJIIeMEHTHI KBAHTOBOU
ONTUKH

®otonbl. Popmyna [Inanka cBsizu
sHepruu (HOTOHA C €r0 YACTOTOM.
DHeprus ¥ UMIyJIsC (HOTOHA.
OTKpBITHE U UCCIIEIOBAHNE
dboroaddexra. OnbITH

A.I'. CroneroBa. 3aKOHBI
dboroaddexra. YpaBHeHHE
OitamreitHa as pororddexra.
«Kpacnas rpanuna» porodddekra.
JlaBnenue cBeta. OMbBITHI

I1.H. JIebenena.

XHUMHUYECKOE JICHCTBHUE CBETA.
TexHuueckue ycrponcraa

U TIPAKTUYECKOE PUMECHECHHE:
dboToaemMeHT, GOTONATUHK,
CoJIHEYHas baTapesi, CBETOIHO]]

Ha6monenue potordpdexra

Ha YCTAaHOBKE C IMHKOBOM TTACTUHOM.
HccnenoBanne 3akOHOB BHEIITHETO
dhoTtodrddekra.

OOBsicHEHNE OCHOBHBIX ITPUHITUTIOB
JNEUCTBUSI TEXHUUYECKUX YCTPOMCTB,
TaKuX Kak: (POTOAJIEMEHT, (DOTOIATUUK,
COJIHEUHas1 OaTapesi, CBETOIUOT;

U yCIIOBUM X 0€30MacCHOT0
MPUMEHEHUS B TPAKTUYECKON JKU3HHU.
Pemenue pacdeTHbIX 3a1a4 C SIBHO
3a1aHHOM (PM3UYECKON MOJIEITBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (hOpMyYJT KBAaHTOBOW ONITHKH.
Pemenne kadyecTBEHHBIX 33134

C OMOPOY Ha U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOMW OMTUKH.

52



denepanbHas padboyas nporpamma | Pusnka. 1011 kiaccel (6a30BbIi YPOBEHD)

Pacnio3naBanue pu3nYecKux sBICHUN
B y4€OHBIX ONBITAX:
dhoTtoanekTpudeckuii 3¢ PexT, cBeToOBOE
JaBJICHUE.

Omnucannie U3y4eHHBIX KBAHTOBBIX
SIBJICHUI U MTPOIIECCOB

C MCTIOJIb30BaHUEM (PU3UUECKHUX
BEJIMYMH: CKOPOCTH JIEKTPOMArHUTHBIX
BOJIH, JIJTAHA BOJIHBI M YaCTOTa CBETA,
SHEPrUs U UMITYJIbC POTOHA

4.2

Crpoenue atoma

Mogens atoma Tomcona. OnbITbI
Peszepdopaa no paccesnuio
a-yactuil. [ [maneTapnas Mmoaenp
aroMma. [loctynarel bopa.
N3nyyenue u norioiieHre GoTOHOB
IIpY [IEPEX0JI€ aTOMa C OAHOTO
YPOBHSI JHEPIUU HA Apyroi. Buasl
crekTpoB. CEKTp ypOBHEN SHEPTUH
aToMa BOJOPOJA.

BoaHoBble cBOMCTBA yacTHUIl. BOIHBI
ne bpoiunsa. KopnyckynsipHo-
BOJIHOBOU TYaJIU3M.

CHOHTaHHOE U BBIHYXJIECHHOE
W3JIy4YEHHUE.

TexHuueckue ycTponcTaa

Y IPAKTUYECKOE TPUMEHEHHUE:
CIEKTPAJIbHBIA aHAJIN3

Nzyuenne moaenu onbita Pesepdopaa.
IIpoBeneHne sKkcriepuMeHTa

10 HAaOIIOICHUIO JIMHEHYATOTO CIEKTPA.
OneHka abCONIOTHBIX U OTHOCUTENIbHBIX
MOTPEUTHOCTEN U3MEPEHUN (PU3NYECKHUX
BEJIMYUH.

N3yuenune moaenu aroma: TomcoHa,
MJIaHETApPHOW MOJENH aTOMa, MOJENH
aroma bopa.

N3yuenue criekTpa ypoBHEN SHEPTUU
aToma Bojiopojia. O0bsiCHEHUE
IIPUHLINAIIOB IEUCTBUS U YCIOBUN
0e30MacHOro MPUMEHEHHUS
CHEKTPOCKOIA, J1a3epa, KBAHTOBOIO
KOMIIBIOTEpA.

PemeHne kauecTBEHHBIX 33124

C OIOPOM HA U3yYECHHBIE 3aKOHBI,
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(CIEKTPOCKOIT), J1a3ep, KBAaHTOBBIH
KOMITBIOTEP

3aKOHOMEPHOCTH U (prU3HUECKHe
ABJICHHS 110 TeMe « CTpOeHUE aToMay.
Pacnio3naBanue (pu3nueCcKux SBICHUIHI
B YUEOHBIX OIbITAaX: BOSHUKHOBEHHE
JMHENYATOro CIIEKTpa U3ITyUEHHUS.
AHanu3 KBaHTOBBIX IPOLIECCOB

Y SBJICHHUI C UCIIOJIb30BAaHUEM
noctynaros bopa

4.3

ATOMHOE PO

DKCIEepUMEHTBI, TOKA3bIBAIOIIHNE
CJIOKHOCTH CTPOCHUS SIpa.
OTKpBITHE PATUOAKTUBHOCTH.
Omneitel Pezepdopaa

O OTPEICIICHUIO COCTaBa
PaIMOAKTUBHOTO U3TYICHHUSI.
CsoiicTBa anb(da-, 6eTa-,
raMmma-u3aydeHus. Biausaue
PaMOaKTUBHOCTH HA JKUBBIC
OpPTraHU3MBI.

OTKpbITHE TPOTOHA U HEUTPOHA.
Hyxnonnas moznens sapa
["eiizenbepra-lBaneHko.

3apsn siapa. MaccoBoe yucio sipa.
N3otomsL.

Anwa-pacnaa. DIeKTPOHHBIH

U MO3UTPOHHBIA OeTa-pacmaj.
[MamMma-uznyuyenue. 3akoH
PaAMOaKTUBHOIO pacraja.

N3y4deHne SKCnepuMeHTOB,
JOKa3bIBAIOIINX CJI0KHOCTh CTPOCHUS
aTOMHOTO sJIpa.

HccenenoBanne TPEKOB YaCTHUIL

(1o roToBBIM (oTOrpadusiM).
N3yuenue s1epHbIX CUJl, AIEPHBIX
pPEaKLM CUHTE3a U pacnaja,
TEPMOSICPHOTO CUHTE3A.

N3yueHne HyKIIOHHOM MOJIENH s11pa
I'eiizenOepra-lBaneHko.

OOBbscHeHue ycTpoiicTBa

Y IPUMEHEHHUSI JO3UMETpPa, KaMepbl
Busnbcona, sspepHoro peakropa,
aTOMHOM OOMOBI.

Pemenue 3anau ¢ onopou

Ha MOJyYEHHbIE 3HAHUS, B T.4. O 3apsje
Y MAacCOBOM YHCIIE sIpa.
Pacno3naBanue pu3nuecKux sBICHUM
B yU4€OHBIX ONBITAX U B OKpYXKarolien
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DHeprus CBSI3U HyKJIOHOB B SIIPE.

S nepHble CHUIIBL.

JledbexT Maccol spa.

S nepneie peakiuu. Jlenenue

Y CHUHTE3 SIEP.

S nepnsiil peakrop. TepmosiaepHsIi
cunTe3. [Ipobaembl U mepcreKTUBbI
AIEPHON YHEPIETUKMU.
DKOJOTUYECKUE aCIIEKTHI SICPHOU
DHEPIrETUKHU.

DneMeHTapHble YacTUIlbl. OTKPBITHE
IIO3UTPOHA.

MeTtoabI HAOIIOIEHUS

Y PETUCTpalMU 3JIEMEHTaPHBIX
YaCTHL.

OyHIaMEHTAJIbHBIE
B3auMoOJIchcTBUS. EqMHCTBO
(buU3MYECcKO KapTUHBI MUPA.
TexHuyeckue ycTpoucTaa

Y MPAKTUYECKOE MPUMEHEHUE:
JIO3UMETP, Kamepa BuiibcoHa,
SJIEPHBINA PeaKkTop, aToMHasi bomba

YKU3HU: €CTECTBEHHAS U UCKYCCTBECHHAS
PaIOaKTUBHOCTb.

OnucaHne KBaHTOBBIX SIBJICHHI

Y TIPOLIECCOB C UCIOJIb30BAHUEM
(hU3NYECKUX BEITUYHH: TIEPHUO]T
MOJTypacIajia, SHEPrus CBSI31 aTOMHBIX
snep, 1e(eKT Macchl siapa.

AHanu3 IpoIecCoB U SIBJICHUM

C UCIIOJIb30BaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPAHEHHUS
AJIEKTPUYECKOTO 3apsifa, 3aKOH
COXpPaHEHHSI MAaCCOBOTO YHCIIA,
nocrynarsl bopa, 3akoH
PaIMOAKTUBHOIO pacnaja.

VYyacrtue B paboTe KpyrJioro crosa
«DyHIaMEHTAJIbHBIC B3aUMOJCUCTBUS.
EnuncTBO hm3nveckoil KapTHHBI MUPAY.
Hcnonb3oBanre nHGOPMAITMOHHBIX
TEXHOJIOTHH JJIs1 [TIOUCKA,
CTPYKTYPHUPOBAaHUs, UHTEPIIPETAUN

U TIpeJICTaBlIeHUs] HH(OpMaLIUU

IIPH TIOJITOTOBKE COOOIIECHUI

O MPUMEHEHUHU 3aKOHOB KBAHTOBOM
(U3UKU B TEXHUKE U TEXHOJIOTHSX,
JKOJIOTUYECKUX ACTIEKTAaX SACPHOU
SHEPreTUKH

Htoro no pazgeny

15
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Pa3zpnen 5. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKH

5.1

DIIEMEHTHI
aCTPOHOMHUU
U acTpoPpU3UKHU

7

DTanbl pa3BUTUSI ACTPOHOMHUH.
[IpuknagHOe 1 MEPOBO33PEHYECKOE
3HAYEHUE aCTPOHOMMUH.

Bun 3Be3anoro He6a. Co3pesaus,
SIPKUE 3BE3/Ibl, TUTAHETHI, UX
BUJIMMOC JIBHKCHHE.

ComnHeunas cucreMa.

Comnaue. ConHeuyHass akTUBHOCTD.

Ncrounuk sneprun ConHua U 3B€37.

3Be3/1bI, UX OCHOBHBIC
XapaKTepucTUKU. JlnarpamMmma
«CTIEKTPaJIbHbBIN KJIACC —
CBETHUMOCTBY. 3B€3/IbI IJIaBHOM
TOCJICA0BATSILHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTDY JIJIS 3BE3]1
TJIaBHOM T10CJIEJ0BATEIbHOCTH.
BayTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbBIE TPEACTABIEHUS

O TPOUCXOKACHUM U IBOJIOIUU
ConHna u 3Be3/1. DTallbl )KU3HU
3BE3I.

Miteunsiii [Tyts — Hama ["anakTuka.
ITonoxxeunue u nBuxkenne CoiHIa

B I'amakTuke. TUIBI rajakTUK.
Paguoranaktviky u KBa3apsl.
UepHbie IbIPHI B SIIpax ralakTUK.

IToaroroBka cooOmeHni 00 3Tamax
Pa3BUTHS aCTPOHOMHMH, O IPUKIIATHOM
1 MUPOBO33PEHYECKOM 3HAYCHUH
aACTPOHOMMH, O METOJIaX MOJIYYEHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUM,
OTKPBITUSIX B COBPEMEHHOMU
ACTPOHOMMUH.

N3ydeHne coBpeMEHHBIX
MIPEJICTaBICHUH O MMPOUCXOKICHUU

u 3BoJiroIM CoJIHIIA U 3BE3]I.
N3ydeHne TUIIOB TalaKTUK,
paIuOTAIAKTUK U KBa3apoB.
N3yuenne nBuKeHUsI HEOSCHBIX Te,
ABOJIIOIMY 3Be311 U BceneHnou,
MPOIIECCOB, MPOUCXOASAIINX B 3BE3/1aX,
B 3BE3JIHBIX CUCTEMaX,

B MEKTATAKTUYECKOU CPEIE,
MacIITabHOU CTPYKTYpbl BeeneHHoif.
OOwbsicHeHue pacmmpenus BeenenHoi
Ha OCHOBE 3aKOHa Xa00Ja.
[ToaroroBka K 00CYKIEHUIO
HEpeIIeHHBIX ITP00JIeM aCTPOHOMHMH.
ITpoBenenue HabmOICHUI
HEBOOPYKEHHBIM TJIa30M

C UCTIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH I ONpeIeTCHUs
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Bcenennas. Pacimpenue
Bcenennoii. 3akon Xab60ma.
Paz6eranue ranaktuk. Teopus
bonpioro B3peiBa. Penukrosoe
U3IIy4YCHHE.

MacuitabHast CTpyKTypa
Bcenennon. MeraranakTuka.
Hepemennsie mpoOaemsl

MTOJIOKEHUST HEOECHBIX 00BEKTOB

Ha KOHKPETHYIO JJaTy: OCHOBHBIE
co3Be3ug CeBepHOro Moiayumapus

U SIpKUE 3BE3/IbI.

[IpoBenenue HaOIIOICHUI B TEIECKOI
Jlynsl, mianer, Mieunoro IlyTu.
VYyacTre B IUCKYCCHH O HEPELIEHHBIX
npo0semMax aCTpOHOMUHU

aCTPOHOMHUU
Hroro no pazgeny 7
Pa3nen 6. O0o0maroniee nNoBTropeHue
6.1 | O6ob6maroree 4 O0600uIeHNe U cUCTEMaTU3aLUs VYyacTue B AUCKYCCUU O poJin (PU3UKU
IIOBTOPEHUE COJIEpKaHusl pa3/iesioB Kypca Y aCTPOHOMUU B Pa3IMYHBIX cepax

«Mexanuka», «MoJekysapHas
bu3MKa U TEPMOJUHAMUKAY,
«QnekrponuHaMukay, «Konebanus
Y BOJIHBD, «OCHOBBI CHEUAIBHON
TEOPHUH OTHOCUTEIIBHOCTHY,
«KBanToBas puszukay, « IeMeHTHI
aCTPOHOMUU U aCTPOPU3UKIY.
Ponb ¢puszuku 1 acTpoHOMUN

B SKOHOMHYECKOM,
TEXHOJIOTHYECKOM, COIMATIbHON

Y 3TUYECKOH c(pepax AesTeNbHOCTU
YeJI0BEKa, POJib U MECTO (DPU3UKHU

Y aCTPOHOMHH B COBPEMEHHOM
Hay4YHOM KapTUHE MUpA, 3HAYECHHE

JIeSITEILHOCTH YeJIOBEKA.
IToaroroBka cOOOIIEHUN O MECTE
(bu3nyecKoil KapTHUHBI MUpPA B Py
COBPEMEHHBIX MTPEACTaBICHUM

0 IPUPOJIE.

Brinonaenne y4eOHbIX 3ajaHUH,
JEMOHCTPUPYIOLIUX OCBOEHUE
OCHOBHBIX MOHSITHH, GPU3UIECKUX
BEJIMYMH U 3aKOHOB Kypca (PU3HKHU
10-11 xnaccos
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OIIMCATEIIbHOM,
CUCTEMATU3UPYIOLICH,
OOBSICHUTEITLHOM

Y IPOTHOCTUYECKON (PyHKIIMIHA
buznueckoit reopuu,

poJIb PU3NYECKON TEOPUU

B ()OPMHPOBAHUHU IIPEICTABICHHIA
0 (PM3HYECKOU KAPTUHE MUPA, MECTO
(bu3MYECcKOil KapTUHBI MUpPa

B 0011IEM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
IIPEICTABICHNUN O IPUPOAC

Uroro no pazgeny 4
PesepBHoe Bpems

OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOI'PAMME
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HEPEYEHDb (KOAUPUKATOP) PACITPEJEJIEHHBIX ITO KJIIACCAM
MPOBEPSIEMbBIX TPEBOBAHWMH K PE3YJIbTATAM OCBOEHUSA
OCHOBHOU OBPA30BATEJBbHOM NPOT'PAMMBI CPEJHEIO OBIIETO
OBPA30OBAHUSA U DJIEMEHTOB COAEP KAHUSA 110 PUBUKE

B ¢enepanbHBIX M pPETMOHANBHBIX MPOIEIYypax OICHKHM KadecTBa 0Opa3oBaHUS
UCTIONB3YeTCs MepedeHb (KoaudukaTop) pacmpeelIieHHBIX MO KaccaMm MPOBEPSIEMbIX
TpeOOBaHWI K pe3yJbTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTEIbHOM MPOTPAMMBI
CpemHero o0mero o0pa3oBaHus U AIEMEHTOB COACPKaHUsI 10 (PHU3HUKE.

10 KJIACC

IIpoBepsiemble TPEOOBAHUA K Pe3y/IbTATAM OCBOCHHMS OCHOBHOI 00pa30BaTe/1bHOM
NPOrpaMMbIl

Kon [IpoBepsiembie peAMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeIbHON IPOrpaMMBbI CPEIHETO 00IIEro 00pa3oBaHus
pe3yJnbTara
10.1 JleMoHCTpUpOBaT, Ha TMpuUMepax pojib M MeCTO  (UBHKHU

B ()OPMUPOBAHUU COBPEMEHHON HayYHOU KapTUHBI MUpPA, B Pa3BUTHH
COBPEMEHHOW TEXHUKU U TEXHOJIOTU, B TPAKTUYECKOMN JEITEIbHOCTH
JIIOJIEN

10.2 Y4uThIBaTh TPAHULIBI TPUMEHEHUS U3YUYEHHBIX (DU3UYECKUX MOJICIICH:
MaTepuajibHas TOYKa, MHEpIMajabHas CHCTeMa OTcYeTa, aOCOIFOTHO
TBEPJIOE TEJIO, UACAIBHBIN Ia3; MOJIEIN CTPOEHHUS Ta30B, KHUIAKOCTEU
M TBEPHABIX TEJ, TOUCUHBIN SJICKTPUUECKUN 3apsill — NpPHU PEIICHUU
bu3nYecKuX 3a1a4

10.3 Pacnio3naBaTth (usnueckue sBieHHs (IPOLECCh) U OOBACHATH HX
Ha OCHOBE 3aKOHOB MEXAaHWKH, MOJEKYJISIPHO-KHHETHUYECKOW TEOPUHU
CTPOEHUsI  BELIECTBA M JJEKTPOJMHAMUKH:  PaBHOMEPHOE
U PaBHOYCKOPEHHOE MPSMOJIMHENHOE IBUXKEHUE, CBOOOIHOE TaIeHNe
T€J, JIBW)KEHHE IO OKPY>KHOCTH, HWHEpLHUs, B3aUMOJCICTBUE TE,
muddy3usi, OpoyHOBCKOE ABUKEHHUE, CTPOCHHE KUIKOCTEN U TBEPIBIX
TeJ, HW3MEHEHHWE oO0bemMa TeNl TMpu HarpeBaHuH (OXJIAKICHUN),
TEIJIOBOE paBHOBECHE, MWCHApEeHHUEe, KOHJEHCAllUs, IUJIABJICHUE,
KpUCTAJUIM3alMs, KHUIIEHWE, BIIAXKHOCTh BO3AYyXa, IIOBBIIICHUE
JABJICHUS Ta3a IIPHU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBS3b MEXKIY
napaMeTpamMH COCTOSIHMSI Ta3a B M30MPOLECcCax; AIEKTpU3alus Ted,
B3aMMO/JICHCTBUE 3apsAJI0B
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10.4

OnuceiBaTh MEXaHUYECKOE JBIDKCHUE, UCIOJB3ysS (PU3HUECKHE
BEJMYMHBI: KOOPAUHATA, ITyTh, IEPEMEIICHHE, CKOPOCTh, YCKOPEHUE,
Macca Teja, Cuila, UMIIYJIbC Tella, KUHETUYeCKas DSHeprus,
MOTCHIIMAIbHAS JHEPIHs, MeXaHWdeckas paboTa, MeXaHHYecKas
MOIIIHOCTh; TPH OINUCAHWW TPABWIBHO TPaKTOBaTh (HU3MUECKUN
CMBICIT HCIIOJIb3yeMBIX BEIMYWH, WX OOO3HAYCHHS W CIUHUIIBI,
HaXoJUTh (HOPMYJIbI, CBS3bIBAIOIIME JAHHYIO (PU3UUYECKYIO BEIIMUYUHY
C IPYrUMU BEJIMUMHAMU

10.5

OmnuceIBaTh N3yUYEHHBIC TETUIOBBIE CBOMCTBA TEN U TEIIOBHIC SABJICHUS,
UCTIONB3Ysl (PU3WYECKUE BEJIMYHMHBI: JaBICHUE rasa, TemIepaTypa,
CpeIHssl KMHETHUYECKas YHEPrUsi XaOTUYECKOTO JBUKEHHSI MOJIEKYII,
CpEeIHEKBagpaTUyHasi CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOTHI,
BHYTPEHHSIS JHeprusa, padora raza, KOI(PPUUUMEHT MOJIE3HOrO
NEHCTBUSL  TEIUIOBOTO  JIBUraTelss; IpPU ONHMCAHUU MPABHIBHO
TPakTOBaTh (PU3MUECKHA CMBICI HUCHOJB3YEMBIX BEJIUYUH, UX
00O3HAUYCHUS W EIUHHIBI, HAXOJUTh (OPMYIBI, CBS3BIBAIOIINE
JaHHYIO (PU3MYECKYIO BETUUUHY C IPYTMMH BEIMYHMHAM

10.6

OnucelBaTh  M3YyYEHHBIE  DJJIEKTPUYECKHME CBOMCTBA  BEILIECTBA
U DJEKTPUYECKUE SBICHUS (MPOIECChI), HUCIMONB3Ys (PU3NUECKHE
BEJIMYMHBL:  DJIEKTPUYECKUM  3apsf,  JJEKTPUYECKOE  TMOJE,
HalpsOKEHHOCTh  TOJIS, MOTEHUMWAl, pPa3HOCTh  MOTEHIMAJIOB;
IpyU  ONWCAHUU TIPABUIBHO TPAKTOBATh (DU3WYECKUIM  CMBICIH
UCIIOJB3YEMbIX BEJIMYUH, UX O0O3HAYCHMS] W €IAUHUIIBI; YKa3bIBaTh
(GbopMyIIBI, CBSI3BIBAIOIINE JAHHYIO (U3UYECKYIO BEIUYUHY C APYTUMHU
BEJINYNHAMU

10.7

aHaJIM3UPOBaTh (PU3UUYECKHE TPOLECCHl U SBJICHUS, HCIOIb3Ys
bu3nYecKue 3aKOHbI ¥ MPUHIIUIIBL: 3aKOH BCEMHUPHOTO TsAroTenus, |, |1
u 11l 3axoHbl HprOTOHA, 3aKOH COXpaHEHUs MEXAaHUYECKOM DHEPIUM,
3aKOH COXPaHEHUs UMITYJIbCA, MPUHLINI CYNEPIIO3ULIAN CUJI, TPUHLIUI
PaBHONPABUS HMHEPLMAIBHBIX CUCTEM OTCUETA; MOJEKYISPHO-
KMHETUYECKYIO TEOPHUIO CTPOEHUS BEIIECTBA, Ia30BbIC 3aKOHBI, CBA3b
CpeNHEN KHHETUYECKOW DJHEPIMU TEIUIOBOIO JBUKEHHUS MOJIEKYJI
c aOCOJIFOTHOM TEeMIIepaTypoil, MEPBbIN 3aKOH TEPMOAMHAMUKH; 3aKOH
COXpPAaHEHMs DJJEKTPUUYECKOro 3apsaa, 3akoH KynoHa; mpu sTtom
pa3ianyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOe
BBIPKEHUE U YCIIOBUS (TPAHUIIbI, 00JACTH) MPUMEHUMOCTHU

10.8

OOBSICHAT, OCHOBHBIE NPHUHIUIBI JIEWCTBUS MalllMH, MPUOOPOB
U TEXHUYECKUX YCTPOMCTB; pa3iuuyaTh YCIOBHUS UX O0€30MacHOro
WCIIOJIb30BaHUs B IOBCEAHEBHON KU3HU
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10.9

BBIMONMHATE 9KCIIEPUMEHTHI IO UCCIEAOBAHUIO (PU3HMUECKUX SBICHUN
U TIPOLIECCOB C UCMOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEpPEHUM;
npu SToM (QopMymHpoBaTh TpoOseMy (3agady) ©  THIOTE3Y
y4eOHOI0 3KCIEPUMEHTA, COOMPATHh YCTAHOBKY W3 IMPEIJIOKEHHOTO
000pyI0BaHUsl, MPOBOIUTH OMBIT U (POPMYJIUPOBATH BHIBOIBI

10.10

OcyuiecTBiATh NpPSAMBIE U KOCBEHHBIE H3MEpPEHUS (PU3NUECKUX
BEJIMYMH; MPU ATOM BBIOMPATh ONTUMAIBHBIMN CIOCOO H3MEpPEHHUS
Y HCTIOJIb30BAaTh U3BECTHBIE METOBI OLICHKH MTOTPEIIHOCTEN N3MEPEHUI

10.11

HccnenoBaTh 3aBUCUMOCTH MEXKAY (GU3NYECKUMU BEIUMYMHAMHU
C HCIIOJBb30BAHUEM IPSAMBIX U3MEPEHMM; IIPU 3TOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHPOBATh pE3yJIbTaThl IMOIYYEHHOM 3aBHCUMOCTH
(¢u3nyecKuX BEJIMYMH B BUJIE TAOJIUIl U IpadHKOB, JENIaTh BBIBOJbI
I10 pe3yJIbTaTaM MUCCIICIOBAHN

10.12

CobOmonare mnpaBwia 0O€30MacCHOrO Tpylda TMpU  IPOBEACHHUH
UCCIIEJIOBaHUM B paMKax Yy4eOHOro OSKCHEPUMEHTa, Y4eOHO-
UCCJIEIOBATENBCKON U MPOEKTHOW AEATETbHOCTU C UCIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U J1a0OpaTOPHOTO 000PYAOBAHUS

10.13

Pemate pacueTHble 3a7ja4M C SIBHO 3aJJaHHON (PU3MUYECKON MOJEIBIO,
UCIIONIb3Yysl (PU3WYECKHUE 3aKOHBI M TMPUHLMUIIBI; HA OCHOBE aHaln3a
yCIIOBUSI 3aJayd  BbIOMpPATh (U3MYECKYI0 MOJEINb, BBIICIATh
bu3nueckue BeIMYMHbBI U (HOPMYJIbl, HEOOXOIUMBIE JIJISl €€ PEIICHMUS,
MPOBOJUTH PACUETHI U OLICHUBATh PEATLHOCTH IMOJTYYEHHOTO 3HAYEHUS
(bU3NYECKOM BETMUUHBI

10.14

Pemlatb  kadecTBEHHbIE  3aJayu:  BBICTPAMBATH  JIOTUYECKH
HEMPOTUBOPEUYMBYIO LIETIOYKY PACCYKICHUM C ONIOPOM HA U3YUYECHHBIE
3aKOHbI, 3aKOHOMEPHOCTH U (PU3NYECKUE ABJICHUS

10.15

Hcnonp3oBaTh TMpU  pEeHICHHH Y4EOHBIX 3alad  COBPEMEHHBIC
nH()OPMAITMOHHBIC TEXHOJOTHUU [JIsl TOWCKA, CTPYKTYPUPOBAHWS,
WHTEPIPETAUA U TIPEACTaBICHUS YYCOHOW M HAayYHO-TIOMYJISIPHOMN
uH(pOpMaIUH, TOJYYSHHON W3 Pa3IMYHBIX UCTOYHUKOB; KPUTHUECKH
aHATM3UPOBATh MOTy4YaeMyIo HH(POPMAIIUIO

10.16

[IpuBoaMTH TPUMEPHI BKJIaJa POCCHMCKUX M 3apyOEIKHBIX YUCHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHUE TEXHUKU U TEXHOJIOTUI

10.17

Hcnonp30BaTh TEOpPETHUECKUE 3HAHMS TO (PU3HKE B TIOBCETHEBHOM
YKWU3HU JJ1s1 o0ecrieueHus: 0€30MacHOCTH MpH 00pallleHuH ¢ mprudopamMu
U TEXHUYCCKUMH YCTPOHCTBAMH, [UIsl COXpPAHEHHUS 370POBbs
U COOJIFOIGHUST HOPM DKOJIOTUYECKOTO TMOBEACHHUS B OKPYXKalOIIeH

cpene
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10.18

PaGoTath B rpyrime ¢ BBIIOJHEHUEM Pa3IUYHBIX COIUAIBLHBIX POJIEH,
IUIAaHUPOBATh ~ paboOTy  TPYNIbI, PalMOHAIBHO  PACIPEICNSThH
O0s3aHHOCTH W TUIAHUPOBATh JEATEIBHOCTh B HECTaHAAPTHBIX
CUTyallusX, aJ€KBATHO OIICHMBATh BKJIaJ KaXXJOTO W3 yYaCTHUKOB
IPYNIIBI B pelIEeHUE paccMaTpuBaeMou mpoodieMbl

IIpoBepsiemMbie Y1eMEHTHI COEPKAHUS

Kon
pazzaena

Kon
MIPOBEPSIEMOTO
DJIEMEHTA

HpOB@pHCMBle SJICMCHTHBI COACPKAHNA

OU3NKA UMETOAbI HAYYHOI O ITO3HAHHMA

11

du3znka — Hayka o npupoze. Hayunble METOIbI TO3HAHUS
OKpykaromero mupa. Posib 3KCnepuMeHTa W TEOpUU
B IIPOIIECCE MMO3HAHUS MPUPOJIbI. IKCIIEPUMEHT B (PU3UKE

1.2

MopnenupoBanue (QU3NYECKUX SBICHUHM M IPOLIECCOB.
Hayunbie runore3pl. @u3nMyecKue 3aKOHBI U TEOPHHU.
['panuiel  mpuMEeHUMOCTH  (UBUYECKUX  3aKOHOB.
[lpunuun cootBercTBUs. Poab u  mMecTto  GUBUKH
B (h)OpMUPOBAHUM COBPEMEHHOW HayYHOU KapTHHBI MUPA,
B MMPAKTUYECKOU NEATEIBHOCTH JTIOICH

MEXAHUKA

2.1

KMHEMATHUKA

211

MexaHnnueckoe JIBUKCHUE. OTHOCHUTENIBHOCTH
MEXaHHYECKOTO  JIBUOKCHUS. Cucrema  orcuyera.
Tpaexropus

2.1.2

[lepemenienue, CKOPOCTb (cpenusis CKOPOCTb,
MTHOBEHHAsi CKOPOCTb) M YCKOPEHUE MAaTepHAIbHOM
TOYKH, WX MPOCKIUH HA OCH CHUCTEMBI KOOPJIHUHAT.
CnoxeHue nepeMeIeHnii U CI0KEHHE CKOPOCTE

2.1.3

PaBHOMEpPHOE UM PaBHOYCKOPEHHOE MPSIMOJIUHEUHOE
nerkeHue. ['paduku 3aBUCUMOCTH KOOPIUHAT, CKOPOCTH,
YCKOPEHUS, YT U MNEPEMEIICHUS MATEPUAIBHON TOUYKHU
OT BPEMEHU

2.14

CBoboiHOE MajieHue. Y CKOpeHUe CBOOOTHOTO aACHUS

2.15

Kpuponunerinoe npmxkeHue. PaBHOMEpHOE JBHKEHHE
MaTepuaibHOM TOYKM TI0 OKPYKHOCTH.  YTJoBas
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CKOPOCTh, JHMHEMHas CcKopocTb. llepron wm wacrora.
[leHTpOoCTpEMUTENBHOE YCKOPEHHE

2.16

TexHuyeckue YCTpOﬁCTBaI CIIMAOMCTD, JABHIXKCHHUC
CHapsAO0B, LCIIHBIC U pCMCHHBLIC IICPCAaIn

2.1.7

[Ipaktnueckue  pabGotTel. M3MepeHne  MIHOBEHHOM
ckopocTu. MccnenoBanue COOTHOLIEHUSI MEXAY MYTSIMU,
MPOMJICHHBIMU TEJIOM 34 IIOCJIEIOBATEIIbHBIE PAaBHBIE
MIPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JBUKEHHUU
C HAYAJIBHOM CKOPOCTBIO, paBHOW HyJO. HM3ydeHue
JBWKCHHS IIAPUKA B BA3KOM KUJAKOCTH. M3ydeHue
JIBUKEHUSA TeJa, OPOIIEHHOTO TOPU30HTAIBHO

2.2

JTMHAMUKA

2.2.1

[Tpuanun otHocuTenbHOCTH ["anmmiies. IlepBbiil 3aKOH
Hprorona. MHepunaibHbIe CHCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHuun cynepno3unnm Cui

2.2.3

Bropoii 3akon HproToHa a1 MarepuasbHOM TOYKH
B nHepruanbHo# cucreme orcuera (MCO). Tperuii 3akoH
HproTona a5t MaTepraibHBIX TOUEK

2.24

3akoH BcemupHoro tiarorenus. Cuna tspkectu. IlepBas
KOCMHYECKasi CKOpocTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpEeHUs CKOJIbKEHUS
u cuna tpeHus mnokos. Kosddumment tpenus. Cuna
COIIPOTHUBIICHUS MTPH JBMKCHHUH TeJIa B )KUIKOCTH WJIH Ta3e

2.2.7

bHOC W BpallaTCJIbHOC ABUKCHUC a0COJIFOTHO

2.2.8

MOMEHT CuIbl OTHOCUTEIIBHO OCH BpamieHus. [liedo
cuibl. Y clioBHs paBHOBecus TBepaoro tena B UCO

2.2.9

TexHnueckue yCTpPOWCTBA: MOAUIMITHUKH, JIBUYKCHHE
HMCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[Ipaktuueckue paboThl. M3ydenwe nBrkeHus Opycka
10 HAKJIOHHOM TJIOCKOCTH TIO/ ICHCTBUEM HECKOJIBKHX CHIL.
HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIINX
B jaeQopMuUpyeMoOii TIpyKHMHE WU DPE3UHOBOM OOpasIle,
OT BeNMMYUHBI UX Aedopmanmu. VccnenoBanue yciaoBHid
paBHOBECHS TBEPIOTO TEJa, UMEIOIIETO OCh BPAIICHHUS
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2.3 3AKOHbI COXPAHEHNMS B MEXAHUKE

23.1 Nmiynbc MaTepuaibHOM TOUKH, CUCTEMbI MATEPUATBHBIX
Touek. IMITynibC CHITBI M UI3MEHEHHE UMITYJIbCa Tela

2.3.2 3akoH coxpaHeHusi ummyinbca B HMCO. PeaktuBHOE
JIBUKCHHEC

2.3.3 Pabora cuibl

234 MOUTHOCTh CHUJTBI

2.3.5 Kunernueckasi sHeprusi MmaTepuasibHOM TOUYku. Teopema
0 KMHETHYECKON DHEPTUH

2.3.6 [TorennuanbHas »Heprusa. lloTeHIManbHAas SHEPTUsS
yrnpyro neopmupoBaHHOW mpyxkuHbL. [loTeHUManbHas
SHEprus Tena BOIM3U MOBEPXHOCTU 3eMITH

2.3.7 [loreHnuanbHbple W HENOTCHIMAJIbHBIE CHIBL CBS3b
paboOThl  HEMOTCHIMANBHBIX CHJI C  HM3MEHEHHEM
MEXaHUYECKOM SJHEPTHH CUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHHYECKON YJHEPTUH

2.3.8 VYrpyrue u Heynpyrue CTOIKHOBEHUS

2.39 TexHUYecKue yCTpOMCTBA: JBUKEHUE PAKET, BOJAOMET,
KOTIep, MPY>KHHHBIA MTACTOJIECT

2.3.10 [Ipaktuueckue paboTbl. M3yueHue CBS3U CKOPOCTEU Tel
npu Heynpyrom yaape. MccnemoBanue cBsi3u paOOTHI
CWJIbI C IBMEHEHHEM MEXaHUYeCKOW SHEPTUHU Teja

3 MOJIEKYJISIPHAS ®U31KA U TEPMOJIMHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM

311 OCHOBHBIE  TIOJIOXKEHUS  MOJIEKYJISIPHO-KMHETHYECKOU
teopun. bpoyHoBckoe naBmxkenue. uddysus. Xapaxrep
JBIDKEHUS U B3aUMOJICHCTBHUS YaCTHII BEIIECTBA

3.1.2 Mogenu cTpoeHUsl ra3oB, KUAKOCTEH W TBEPABIX TEIN
1 00BSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE THX MOJIEJIEH

3.1.3 Macca monekyn. KonaudectBo BemiectBa. [loctosiHHas
ABorazpo

3.1.4 TennoBoe paBHOBecue. TemriepaTtypa U ee U3MEpPEHHUE.
[ITkana remneparyp Llenbcus

3.15 Mopens wupaeanbHoro raza. (OCHOBHOE ypaBHEHHUE

MOH@KYHHPHO-KHH@TH‘ICCKOﬁ TCOpHUHN UACAIBHOI'O ra3a
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3.16

AOcomoTHass ~ TeMmiepaTypa Kak Mepa  cpefgHei
KUHETUYECKOW SHEPruu TEIUIOBOTO JBIDKEHHUS YaCTHIIL
ra3a. [lIkama remneparyp KenbBuna

3.1.7

VYpasnenue Knanelipona — MenneneeBa. 3akoH JlaibToHa

3.18

['a3oBbic 3akoHBI. M30mporiecchl B HIACATBLHOM Tase
C TIOCTOSHHBIM KOJHYECTBOM BEIISCTBA: H30TEPMa,
n30x0pa, n300apa

3.1.9

TexHuuyeckue ycTpoiicTBa: TepMOMETP, OAPOMETP

3.1.10

[Ipaktuueckue paboThl. M3mMepeHue Macchl BO3IyXa
B KIIAacCHOM KomHaTe. VcciaegoBaHne 3aBUCHMOCTH
MEK]ly TapaMeTpaMu COCTOSIHUS pa3peKEHHOTO raza

3.2

OCHOBbBI TEPMOJIMHAMUKN

3.21

TepMO,Z[HHaMquCKaH CHCTCMA. BHYTpeHHHH OHCPIUA
TGpMOHHHaMHHGCKOﬁ CHCTCMBI u CITOCOOBI cC
U3MCHCHUA

3.2.2

KonudectBo TemnoTel U pabota. BHyTpeHHSssT dHEprus
OJJHOATOMHOT'0 UJEAJIbHOTO rasa

3.2.3

Bunel tenonepenauu: TEMJIOMPOBOJHOCTb, KOHBEKIIHS,
U3IIyYCHHUE. TennoeMKoCTh Tena. Y nenvHas
TEIJIOEMKOCTh BeElIecTBA. Pacyer Koau4yecTBa TEIUIOTHI
MpY TeIionepeaaye

3.24

IlepBbIil 3akOH TepMoaMHAMUKU. [IpuMeHeHue nepBoro
3aKOHAa TEPMOJUMHAMUKH K u3omnpoueccaM. ['papuueckas
WHTEpHIpeTanus padoThl ra3a

3.2.5

TennoBbie MamwuHbl. [IpUHIUIBI IEHCTBUS TEMJIOBBIX
MaiiuH. [IpeoOpa3oBaHus YHEPTUH B TEILJIOBBIX MaIlIHAX.
Kosddumment mnomnesnoro neiictBus (mamee — KIIJI)
teroBo MamuHbL. [ukn Kapuo u ero KIIJ]

3.2.6

Btopoit 3akoH  TepmoauHamuku. HeoOGpaTumocThb
MPOLIECCOB B mIpupoje. TemnoBele  BUTATEINH.
DKOJIOTUYECKHE MPOOIEMBI TETUIOAHEPTETUKH

3.2.7

TexHu4yeckue yCTpOMCTBA: JBUTATENb BHYTPEHHETO
CrOpaHusi, ObITOBON XONOAWIBHUK, KOHAULIMOHED

3.2.8

[IpakTueckue paloTHI. N3smepenune YAEIBbHON
TEIIOEMKOCTH
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3.3 AT'PEI'ATHBIE COCTOSAHMA BEILIECTBA. ®A30BbBIE ITEPEXO/IbI

3.3.1 [TapooOpa3oBanue W  KoHJeHcamus.  lcmapeHue
U KWMEHWE. VYJenbHas TemIoTa MapooOpa30BaHus.
3aBUCUMOCTh TEMIIEPATYPHI KUTIEHUS OT JABJICHUS

3.3.2 AOCOJIOTHAsT W OTHOCUTENbHAsT BJIAKHOCTH BO3IyXa.
Hacepimennsii map

3.3.3 Teepnoe Ttemo. Kpucramnuueckue u amopdHble Tena.
AHH30TPONUS CBOMCTB KPUCTAIUIOB. JKUAKNE KPUCTAILIIBI.
CoBpeMeHHbIE MaTepUabl

334 [InaBneHne W KpucTauM3auusA. YAENIbHAs TEIUIoTa
iaBieHus. Cyonumanus

3.35 YpaBHEHHE TEIIOBOTO OaaHca

3.3.6 TexHU4ecKue YCTpOMCTBA: TUTPOMETP M TICUXPOMETP,
KaJOPUMETP, TEXHOJOTHUU TMOJYYCHHUS COBPEMEHHBIX
MaTepuasoB, B TOM  YHCI€  HAHOMATEpPUAJOB,
Y HAHOTEXHOJIOTUHU

3.3.7 [Ipaktrueckue padoThl. i3MepeHne BIaxKHOCTH BO3/1yXa

4 DJIEKTPOAMMHAMUKA
4.1 OJIEKTPOCTATHUKA

41.1 DIieKTpr3anums Tel. DNEKTpU4ecKui 3apsia. [IBa Buaa
DIIEKTPUIECKUX 3apPsI0B

4.1.2 [IpoBOAHUKH, TUDIEKTPUKU U TOTYIPOBOJHUKH

4.1.3 3aKOH COXpaHEHHUS JIEKTPUUECKOT0 3apsiaa

41.4 B3aumoperictBue 3apsaaoB. 3akoH Kynona

4.1.5 n4yecKoe mnoJie. HanpsikeHHOCTh 3JIEKTPUYECKOTrO

uiyn. JINHAM HaNpsHKCHHOCTH

4.1.6 PabGota cun snexrpocraruueckoro mois. [lorenmmarn.
Pa3zHocTh moTeHIManoB

4.1.7 [IpoBOIHMKM W [HUPJEKTPUKHA B IOCTOSSHHOM
AIEKTPUUECKOM ToJie. JusnexTpuieckas NpoOHUIIAeMOCTh

4.1.8 OnektpoemMkocTb.  KoHugeHcaTop.  DIEKTPOEMKOCTH

IUIOCKOTO  KOHJEHCAaTopa. DHEpPrus  3apspKeHHOTO
KOHJICHCATOPa
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4.1.9

TexHH4eCcKre yCTPOMCTBA: JJIEKTPOCKOIN, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAS 3aInuTa, 3a3¢MJICHHE
AIEKTPONPUOOPOB, KOHJIEHCATOpP, KCEPOKC, CTPYUHBIN
IIPUHTED

4.1.10

[IpakTuueckue pabotel. M3mepeHue 3IEKTPOEMKOCTU
KOHZICHCATOpa

4.2

[MIOCTOSIHHBIN DJIEKTPUUECKUMN TOK.

TOKH B PA3JIMYHBIX CPEJJAX

4.2.1

YCnoBuS CylIECTBOBAHUSA MOCTOSHHOIO 3JIEKTPUUECKOTO
Toka. Uctounnku Toka. Cuia Toka. [loCTOSIHHBIN TOK

4.2.2

Hanpsxenue. 3akon Oma i1 yyacTka 1enu

4.2.3

DIEKTPUYECKOE CONMPOTUBIIEHUE. Y IETTEHOE COMPOTUBIICHNE
BEILIECTBA

4.2.4

HOCJ’I@I[OB&TCJ'IBHOC, IapaiiCJIbHOC, CMCIHIaHHOC
COCAMHCHUC ITPOBOAHHUKOB

4.2.5

Pabora anekTpudeckoro Toka. 3akoH oy — JIenma

4.2.6

MOHIHOCTI) QJICKTPHUYICCKOI'O TOKa

4.2.7

anekTpoaBkKymas cuna (nanee — IJ[C) u BHyTpeHHee
COIPOTHUBJICHUE UCTOYHHUKA TOKA. 3akOH OMa 7151 TOJTHOM
(3aMKHYTOH) DIEKTPUYECKOU (S 1178 Kopotkoe
3aMbIKaHUE

4.2.8

DNeKTpOHHAas  MPOBOJAMMOCTh  TBEPJBIX  METAJIOB.
3aBUCHUMOCTb COMTPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.
CBepXnpoBOIUMOCTh

429

DIIEKTPUYECKUN TOK B BakyyMe. CBOKMCTBA AJIEKTPOHHBIX
ITy4YKOB

4.2.10

[ToynpoBOIHUKM. CoOctBeHHass ¥ MpUMECHas
MPOBOJIUMOCTh  MOJNYNPOBOAHUKOB.  (CBoiicTBa  p-n
nepexoza. [lomynpoBoAHUKOBBIE TPHUOOPHI

4211

DNEeKTpUYECKUi TOK B ANEKTPOJIUTAX.
DNEKTPOIUTAYECKAS] TUCCOLMALIUA. DIEKTPOIIU3

4.2.12

OnekTpuueckuid TOK B razax. (CaMOCTOSATENbHBIN
U HECAMOCTOSITENbHBIA  pa3psia. Pasznuunble  THUMBI
CaMOCTOATENBHOTO pa3psiaa. Monnus. [lnazma
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4.2.13

TexHuyeckue yCTpPOWCTBA: aMIIEPMETP, BOJBTMETD,
peocTar, HUCTOYHHUKM TOKA, DJIEKTPOHATPEBATEIIBHBIC
npuOOpPBI, ITEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP
CONPOTHUBJICHUS, BAaKyyMHBIM  JMOJ, TEPMHUCTOPBI
U (QOTOpE3UCTOphl,  MOJYHNPOBOJHUKOBBIM  THOL,
raJlbBaHUKa

4.2.14

[Ipaktuueckue  pabotbl.  M3yueHwme  cMelIaHHOTO
COEJIMHEHHUS PE3UCTOPOB.

N3mepenne D/IC ucTouHMKa TOKA U €r0 BHYTPEHHETO
conpoTuBieHus. Habmonenue snexkTpomsa
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IIpoBepsieMble TPeOOBAHUSA K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30BaTeIbHOM

NpOrpaMmbIl

Kon
MIPOBEPSIEMOTO
pe3ynbTara

[IpoBepsiemble IPEAMETHBIE PE3YIbTAThl OCBOEHUSI OCHOBHOM
0o0pa3oBaTeNbHOMN MPOTrpaMMBbI CPEAHETO 00111eT0 00pa30BaAHMUS

111

JleMoHCTpHpOBaTh Ha TpUMEpPax poJib U MECTO  (PU3UKHU
B (popMHpOBaHMHM COBpEMEHHOW Hay4YHON KapTHHBI MUPA, B Pa3BUTHH
COBPEMEHHOW TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOU EATEIbHOCTH
JIOJIEH, 1IEJIOCTHOCTh M €IMHCTBO (PU3NUECKON KapTUHBI MUpa

11.2

Y4uTHIBaTh rpaHULBI IPUMEHEHUS U3YUEHHBIX (PU3UUECKUX MOJIENIEH:
TOYECYHBIN ICKTPUUYCCKUN 3apsll, AIepHAst MOJEIIb aTOMa, HyKJIOHHAs
MO/JIeIb ATOMHOTO Apa MPH pelIeHnN (PU3NUECKUX 33134

11.3

Pacno3naBath ¢uszudeckue siBICHUSA (MPOIECCh) U OOBICHATh HX
HAa OCHOBE 3aKOHOB OJJICKTPOJMHAMUKH M KBAaHTOBOW (pU3MKHU:
3JIEKTpUYECKasi MPOBOJMMOCTb, TEIUIOBOE, CBETOBOE, XMMHYECKOE,
MarHuTHOE€  JICWCTBHSI ~ TOKa,  B3aWMOJCHCTBHEC  MAarHWTOB,
DJIIEKTPOMArHUTHAST ~ WHIYKUUS, JeWCTBHE  MArHUTHOTO  TIOJIS
Ha TPOBOJHUK C TOKOM W JIBWXKYIIUHCS 3apsij, dJIECKTPOMArHUTHbHIE
KOJeOaHWsI M BOJIHBI, MNPSMOJIMHEMHOE pacnpoCTpaHEHHE CBETAa,
OTpa’KEeHHE, MIPEJIOMIICHHE, uHTEpPEPEHIIHS, T pakius
U TIOJISIpU3aliis CBETa, JUCTIEpCHsl CBeTa, (poTodekTpudeckuii 3 ekt
(boToaddexT), cBeTOBOE MaBICHUE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aroMa BOJOPOJAd, €CTECTBEHHass U  HUCKYCCTBEHHAs
pPaJIMOaKTUBHOCTh

114

OnuceiBaTh M3y4YEHHBIE CBOMCTBAa BEHIECTBA  (IJIIEKTPUUYECKUE,
MarHUTHbIE, ONITUYECKUE, PJIEKTPUUECKYIO MPOBOJUMOCTD PA3INYHBIX
Cpela) U DJIEKTPOMAarHUTHbIC SBJICHUS (MIPOIIECCHI), HUCIOB3YS
bu3nUecKkue BEIWYWHBI: JJIGKTPUYECKHM  3apsij, Cuila ToOKa,
AIEKTPUUYECKOE  HAMNPSHKEHUE, DIIEKTPUYECKOE  COMPOTUBJICHUE,
pazHocTh noTeHImanoB, J/]C, paboTa Toka, HHIYKIUS MarHUTHOTO
noisi, cuna Awmmepa, cwia JlopeHlla, MHAYKTUBHOCTh KAaTYIIIKH,
SHEPrusi AJAEKTPUUYECKOTO M MArHUTHOTO TOJIEM, MEPUOa M 4acToTa
KoJIeOaHM B K0JIeOaTEIbHOM KOHTYPE, 3apsi/i U CUJla TOKa B MPOIECCce
TapMOHMYECKHX  AJIEKTPOMArHUTHBIX  KojeOaHuid,  (OKycHOE
pacCTOsSIHME M ONTUYECKas CUJIa JIMH3BI, IPU OMUCAHUM NPaBUIIBLHO
TPakToOBaTh (PU3MYECKUN CMBICI MCHOJIb3YEMbIX BEJIMYUH, HUX
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00O3HAUCHHUsI M EIUHMIIBI;, YyKa3blBaTh (HOPMYIIbI, CBS3BIBAIOIIIE
JTaHHYI0 (PU3UYECKYIO0 BETUUYHHY C IPYTUMH BEIMYMHAMHU

115

OnuceIBaTh U3y4YEHHBIE KBAHTOBBIC SIBIICHUS U MIPOIIECCHI, UCTIOIB3YS
bu3NYeCKre BEIMYHMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M YacTOTa CBETa, SHEPIUs U HUMIYJIbC (POTOHA, TMEpPUOA
nojiypacrnana, SHEpPrusi CBA3M AaTOMHBIX fAJep; MpPU ONHCAHUU
MPaBUIIBLHO TPAKTOBATh (PU3UIECKUN CMBICIT UCIIOJIb3yeMbIX BEITUUMH,
uxX 0003HAUEHUSA W EAUHUIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOIIME
JTAHHYIO (PU3UYECKYIO BEIMUUHY C IPYTUMU BEIMUYNHAMH, BBIYUCIISATh
3HaYeHUE (HU3NYECKOU BEITUUNHBI

11.6

AHanu3upoBaTh (PU3NYECKHE NPOLECCHl W SBJICHHS, HCHOJb3YS
¢uznyeckue 3aKOHbl M HpUHOMIBL:  3akoH OMa, 3aKOHBI
IIOCJIEOBATEIBHOIO M IApAJJICIIBHOIO COEOUHEHUs IPOBOJHUKOB,
3aKkoH JIxoyis — JIeHna, 3aK0H JIEKTPOMarHUTHOM MHAYKIUH, 3aKOH
IPSIMOJINHEWMHOTO PaCpOCTPaHEHUs CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBI IIPEIIOMIICHUSA CBETa, ypaBHEHHUE OWHIITEHA
i poro3addexra, 3aKOH COXpaHEHUS SHEPIHH, 3aKOH COXPaHEHUS
UMITYJIbCA, 3aKOH COXPAHEHWs >JIEKTPUYECKOro 3apsia, 3aKOH
COXpaHEHUsI  MacCoOBOrO  4ucia, MocTynarsl bopa, 3akoH
PAaAMOAKTUBHOIO pacnaga; Ipud 3TOM pas3jinyaTb CJIOBECHYIO
(OopMyIMPOBKY 3aKOHA, €r0 MaTeMaTHUYECKOE BBIPAXKEHHUE U YCIOBUS
(rpanu1bl, 00J1aCTH) NPUMEHUMOCTH

11.7

OnpenensiTh HaNpaBI€HUE BEKTOPA WMHIYKIIMU MAarHUTHOTO TOJIS
MIPOBOJHUKA C TOKOM, CHIIbI AMmepa u cuiibl Jlopenia

11.8

CtpouTh ¥ OIHKCHIBaTH H300pakeHUE, CO37aBaeMoOe IUJIOCKUM
3epKajgoM, TOHKOW JIMH30H1

11.9

BBITIOTHATE 3KCIEPUMEHTHI TI0 MCCIICAOBAHUIO (PU3UUYCCKUX SIBICHHM
U TPOIIECCOB C MCIIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX M3MEPECHHUIA;
pu 3ToM (popMyIUpoBaTh MpodsieMy (3a7a4y) U TUIIOTE3Y Y4EOHOTO
OKCMIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEAJIOKEHHOTO
000pyI0BaHUS, IPOBOJAUTH OIBIT U (hOPMYITUPOBATH BHIBOIBI

11.10

OcyuiecTBiATh NPSAMBIE W KOCBEHHBIE H3MEpPEHUs (PU3NUECKUX
BEJIMYMH; MPU STOM BBIOMPATh ONTUMAJIBHBIM CIOCOO H3MEpPEeHHUs
M HCIOJb30BaTh H3BECTHBIE METOABI OLEHKU ITOIPEIIHOCTEN
WU3MEPEHNUN

1111

HccnenoBath 3aBUCUMOCTH (PU3UYECKUX BEIIMUUH C UCTIOJIb30BAaHUEM
OpsIMBIX  M3MEPEHHMM; TpU OITOM KOHCTPYHUPOBATh YCTAHOBKY,
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(bUKCUpPOBATH PE3YNHTATHl TMOJIYYCHHOW 3aBUCUMOCTH (DU3HUECKHUX
BEJTMYMH B BUC TaOIHI] ¥ TPaUKOB, AENIaTh BEIBOBI IO pe3ybTaTaM
WCCJIEIOBAHMS

11.12

CoOmomate mpaBujia 0€30MacHOTO  Tpyda IMpU  MPOBEACHUHU
HUCCIICIOBAaHUM B paMKaxX yd4eOHOro SKCIEepUMEHTa, Yy4eOHO-
HCCIIEIOBATENIbCKOW M MPOEKTHOM AEATEIIBHOCTU C UCIOJIb30BAHUEM
HU3MEPUTEIBHBIX YCTPOMCTB U JJa00paTOPHOTO 000PYA0BaHUS

11.13

Permath pacdeTHbIC 3a/1a4Ml ¢ SBHO 3aJaHHON (PM3MUECKON MOJEIbIO,
UCTIONIb3Ysl (PU3MYECKHUE 3aKOHBI W TPHUHIIMIIBI; HA OCHOBE aHaln3a
yCIIOBHSI 3aJladydl  BBHIOMpPATh (U3WYECKYI0 MOJENb, BBIACIATh
busnueckue BEIMYMHBI U (HOPMYJIbl, HEOOXOIUMBIE JIJISl €€ PEIICHMUS,
MIPOBOJIUTH PACUETHI U OIICHUBATH PEaTbHOCTH IMOTYYEHHOTO 3HAUCHUS
(bU3UYECKOM BETMUUHBI

11.14

Pemlatb  kadecTBEHHBIE  3aJa4yu:  BBICTPAMBATH  JIOTUYECKH
HEMPOTUBOPEUYMBYIO LIETIOYKY PACCYKJICHUM C ONIOPOM HA U3YUYCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SABJICHUS

11.15

Hcnonb3oBaTh MNpU  pEHIEHWH Y4eOHBIX 337ad COBPEMEHHBIE
UH(GOPMALlMOHHBIE TEXHOJOTMHM Uil TIOHMCKA, CTPYKTYpPUpPOBaHUS,
MHTEPNpPETAlud U TMPEACTaBICHUS YYEOHOW M HAYYHO-TOMYJISIPHON
uH(pOpMaIUK, TOJYYEHHON U3 PA3TMYHBIX UCTOYHUKOB; KPUTHUYECKU
aHaAJIM3UPOBATh MOIy4aeMyt0 HH(POPMALIHIO

11.16

OOBSICHSITh MPUHLMIBI JEHCTBUSI MAIIMH, TPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB; pa3jinyarh YCJIOBUS HX OE€30MACHOr0 MCIOJIb30BaHUS
B [TIOBCEIHEBHOU KU3HU

11.17

[TpuBoaUTH MpUMEpHI BKJIAJAa POCCUMCKUX M 3apYOEHKHBIX YUECHbBIX-
(GU3UKOB B pa3BUTHE HAYKHU, B 00BSICHEHUE MIPOLIECCOB OKPYIKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUI

11.18

Hcmonb30BaTh TeOpEeTUUECKUE 3HAHUS 10 (PU3HMKE B ITOBCEIHEBHOM
YKU3HU JIJ1s1 o0ecTieueHus: 0€30MacHOCTH Mpu oOpallieHuu ¢ mpudopamu
U TEXHUYECKUMH YCTPOMCTBaAMH, [JIsi COXPaHEHUS 30POBBS
U COOJIIOZIEHUST HOPM DKOJIOTMYECKOI'O TMOBEACHUS B OKPYXKaIOIICH

cpene

11.19

PaGoTath B rpyIine ¢ BHIMOTHEHUEM PA3TMYHBIX COIMATBHBIX POJICH,
IUIAaHUPOBATh ~ pabOTy  TPYNIbl, palMOHAIBHO  pacHpenessiTh
O00s3aHHOCTH M IUIAHUPOBATh JACSATENBHOCTh B HECTaHAAPTHBIX
CUTyallusX, aJ€KBATHO OIIEHMBATh BKJIaJ KaXXJIOTO M3 YYAaCTHHKOB
IpyNIbl B pelIEHUE paccMaTpuBaeMou mpoodieMbl
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IIpoBepsieMble 3J1IeMEHTbI COIEPKAHUS

Kon Kon IIpoBepsieMble 2IEMEHTHI COACPKAHUS
paszena | IpoOBEPSEMOro
AIIEMEHTA
4 SJIEKTPOIMHAMUKA
4.3 MAT'HUTHOE ITIOJIE. JIEKTPOMAT'HUTHAA MHAYKLA

43.1 [locTosiHHBIE MarHuTHl. B3aumojelcTBre MOCTOSHHBIX
MarHuTOB

4.3.2 MarnutHoe mone. BekTop MarHMTHOM MHIYKIHH.
[IpyHIMn cynepno3uuuu. JIMHUM MarHUTHOW MHIYKIIMH.
KapTuHa nuHMI1 MAarHUTHON MHAYKIWU MOJISI HOCTOSTHHBIX
MarHuTOB

4.3.3 MarnuTtHoe o€ NpoBOJHHUKA ¢ TOKOM. KapTuHa nuHMi
MOJSl JJIMHHOTO NPSIMOTO TPOBOJHHMKA W 3aMKHYTOIO
KOJIBLIEBOTO MPOBOJHHMKA, KATYIIKU C TOKOM. OTBIT
Opcrena. BzanmoeiicTBue NPOBOAHUKOB C TOKOM

4.3.4 Cunia AMnepa, ee MOyJIb U HallpaBJICHUE

4.3.5 Cuina Jlopenna, ee Moy/ib U HampaBjieHue. J[BUkeHue
3apsDKEHHOM YacTUIlbl B OJTHOPOJAHOM MArHUTHOM IIOJIE.
Pabora cumel JIopeniia

4.3.6 SIByieHNE PNEKTPOMArHUTHOM MHTYKIIUH

4.3.7 IToTok BeKTOpa MarHUTHOW UHAYKIUU

43.8 OJIC mHaykuuu. 3aKOH 3JICKTPOMArHUTHOM WHIYKIUU
®dapajes

4.3.9 Buxpeoe anektpudeckoe mnoje. IJC uHAyKUMH
B IPOBOJHUKE, JIBHDKYILIEMCST MOCTYNaTEIbHO
B OJJHOPOJTHOM MarHUTHOM I10JI€

4.3.10 [TpaBuiio Jlenia

4.3.11 NHnykTuBHOCTH.  SIBIIEHME  CaMOMHIYKIIMH. OJ1C
CaMOUHAYKITUU

4.3.12 DHeprvsi MAarHUTHOTO TOJIs1 KATYIIKH C TOKOM

4.3.13 DNeKTpOMarHuTHOE ToJie

4.3.14 TexHuyeckue yCTpOWCTBA: IOCTOSHHBIE  MAarHMTHI,

QJICKTPOMArHuThl, QJICKTPOABUTATCIIb, YCKOPUTCIIN
QJIECMCHTAPHBIX YaCTUI, HHAYKIIMOHHAA I1CYb
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4.3.15

[TpakTiueckue paboThl. M3ydeHne MarHUTHOTO TOJS
KaTyLIKH ¢ TOKOM. MccneoBanue 1eiCTBHsI TOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM. McciemoBaHue sIBIEHUSA
AIEKTPOMAarHUTHOM MHIYKIIUU

KOJIEBAHU A U BOJIHBI

5.1

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEGAHU A

5.11

KonebarenrHasgs cucrema. CBoOoxHble  KoeOaHUS.
["apMonnyeckue KoJIeOaHuUsL. [Tepuon, YyacToTa,
aMIuTyaa u ¢asza koiaebaHui

5.12

[IpyxvHHBIN MasgTHUK. MaTeMaTUYECKUN MasSTHUK

513

YpaBHeHue FapMOHUYECKUX KoJieOaHUi.
Kunemarnueckoe U JTUHAMHUYECKOE OMHUCaHue
KOJIe0ATeIbHOTO JIBUKEHUS

5.14

[IpeBparieHue >HEPTrUX MPYU rapMOHUYECKUX KOJICOAHUSX.
CBsi3b aMIUIUTYABl KOJICOAHUN HCXOJIHOM BEITUYHHBI
C aMIUTUTYJaMU KOJeOaHUi €€ CKOPOCTH U YCKOPEHUS

5.15

Konebarenbubiit KoHTYp. CBOOOIHBIC 2JIEKTPOMArHUTHBIE
KoJIeOaHus B uJeaabHOM KoJieOaTeIbHOM
KOHTYpE. AHanorus MEXITY MEXaHUYECKUMU
U DJICKTPOMATHUTHBIMU  KojeOanmsmu.  Dopmya
Tomcona

5.16

3aK0OH COXpaHEHHUs YHEPTUH B UJICAJIbBHOM KOJIeOaTeIbHOM
KOHTYpE

5.1.7

BreiHyX/IeHHBIE MeXaHW4deckne Kojebanus. Pe3oHaHc.
Pe3zonancHas kpuBas. BeIHYXIEHHBIC DJIEKTPOMAarHUTHBIC
KOJICOAHUS.

5.1.8

[IepemennsIil Tok. CHHYCOUIaIbHBINA IEPEMEHHBIN TOK.

5.1.9

MoIIHOCTD MIEPEMEHHOTO TOKa. AMILUTATYAHOE
Y JICUCTBYIONIEE 3HAYCHHUE CUJIbI TOKA U HANIPSKEHUSA

5.1.10

Tpancdopmarop. [Ipoussoxctso, nepegaya
U NOTpeOJICHNE AIIEKTPUUECKON SHEPTUU. DKOJIOTHUECKHE
PUCKH npu IIPOU3BOJICTBE ANEKTPUYECKOU
sHeprun. KynbTypa HCIONB30BaHUSA 3IIEKTPOIHEPTUU
B IIOBCETHEBHOM KU3HU

5.1.11

Texnudeckue ycTpoicTBa: ceiicMorpad, deKTPUIECKUM
3BOHOK, JIMHUU AJIEKTponepeaay
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5.1.12

[Ipaktnueckue pabGoTel. MccnenoBanne 3aBHCHMOCTU
nepuoAa MaiblX KojeOaHuM rpy3a Ha HUTU OT JUUTMHBI
HUATHA U Macchl Tpy3a. MccinenoBanue nepeMeHHOro Toka
B Lend U3  IOCIEHNOBATCIIBHO  COCOUHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOpa

5.2 MEXAHUYECKUE U 9JIEKTPOMAT'HUTHBIE BOJIHBI

521 MexaHnyeckue BOJHBI, YCIOBUSL PacHpOCTPaHEHUSI.
ITepuon. CkopocTh pacnpOCTpaHEHUs U JJMHA BOJIHBI.
[Tomepeunbie 1 MPOOTBHBIE BOTHBI

5.2.2 HNurtepdepenius u nudpakins MEXaHUYECKUX BOJTH

5.2.3 3Byk. CkopocTs 3ByKa. ' poMKocTh 3Byka. BeicoTa ToHa.
TemOp 3ByKa

524 ONEeKTPOMAarHUTHBIE  BOJHBIL.  YCIOBHS — W3IY4YCHUS
DIIEKTPOMArHUTHBIX ~ BOJH. B3amMHas  opueHTanus
BEeKTOpOB E, B V B 351eKTpOMarHuTHOM BOJIHE B BAKYyME

525 CBoiicTBa  3BJEKTPOMArHUTHBIX  BOJIH:  OTpa)XKEHUE,
MPEIOMIICHUE, HOJISIPU3aLIn, audpakuus,
uaTepdepenims. CKOpoCcTh IJIEKTPOMArHUTHBIX BOJIH

5.2.6 [[lxkama  2JIEKTPOMAarHUTHBIX  BOJH.  [IpumeHeHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7 [TpuHLMIIBI paAHOCBA3H U TeNeBUAEHUA. Paguonokanus.
DJIEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEeH Cpeibl

5.2.8 TexHUYeCcKue yCTpOMCTBA: My3bIKaJbHbIE HHCTPYMEHTHI,
yIIbTPa3ByKOBasi MarHOCTUKAa B TEXHUKE M MEIUIIMHE,
paaap, paIuONpPUEMHUK, TEIEBU30P, AaHTEHHA, Tele(oOH,
CBY-neun

5.3 OIITUKA

53.1 [IpsiMmonMHEHOE pacpOCTPAHEHUE CBETA B OJTHOPOIHOM
cpene. JIyud cBera

5.3.2 OtpaxxeHue  cBeTa.  3aKOHbI  OTPAKEHUS  CBETA.
[TocTpoenune n300pa>keHuil B IJIOCKOM 3epKajie

5.3.3 [Ipemomiienne cBera. 3aKOHbI MPEIOMJIEHHUS CBETA.
AOGCOIOTHBIN [TOKA3aTeb PETOMIICHHUS

5.34 [lonnoe BHyTpeHHee oTpaxeHue. IlpenenpHbii yron

IMOJIHOT'O BHYTPCHHCTO OTPAKCHU
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5.3.5 Hucnepcust ceera. CroxkHbIN cocTaB 0enoro ceera. [{ser

5.3.6 Cobwuparomue u pacCeMBarOIIME JTUH3BL. TOHKas JIMH3A.
@DOoKyCcHOE pacCTOSIHUE M OINTHYECKas CHiia TOHKOM
muH3bl.  [locTpoeHue wu300pakeHUMil B coOMparommx
U pacceuBaromux JuH3axX. Popmysla TOHKOW JIMH3BI.
YBenuueHue, 1aBacMoe JIMH301

5.3.7 [Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTUKHU

5.3.8 Nurtepbepenmuss  cBeta. KorepeHTHbIE  MCTOYHUKH.
VYcnoBusg HaOmoOIEeHUS MaKCHMyMOB U MHUHUMYMOB
B MHTEPPEPEHIIMOHHONW KApTUHE OT ABYX CHH(]a3HBIX
KOT€PEHTHBIX HCTOYHHUKOB

5.3.9 Hudpaxuus ceta. Judpakuuonnas pemierka. Y clOBHE
HAOJNIOZCHUST TJIABHBIX MAaKCUMyMOB TIpU  [aJICHUU
MOHOXPOMATHYECKOTO CBeTa Ha  JAUGPAKIHOHHYIO

pEIIETKY
5.3.10 ITonsapuzanus cBera
5.3.11 TexHUUecKue YCTpOMCTBa: OYKH, Jyma, (oroamnmapar,

MPOEKIIMOHHBIM  ammapar, MHMKPOCKOI,  TEJIECKOT,
BOJIOKOHHAsE  ONTHKa, Ju(dpakiuOHHAs  peElIeTKa,
MOJISIPOU T

5.3.12 [Ipaktuueckne  paboTel.  M3mepenwe  moxazarens
npenomieHusi. MccienoBanue CBOMCTB HM300pakeHUMN
B 1uH3ax. Habmonenue nucnepcuu ceera

6 SJIEMEHTDHBI CHEHHAHBHOfI TEOPUM OTHOCUTEJIBHOCTHU
6.1 I'panunbl TPUMEHUMOCTH  KJIACCHYECKOW MEXAHUKH.
[TocTynatel TEOPUU OTHOCUTEIIBHOCTH: WHBAPUAHTHOCTD
MOJYJIE CKOPOCTHM CBE€Ta B BakKyyMe, MPUHLHI
OTHOCHUTEIBbHOCTH DHHIITEIHA
6.2 OTHOCUTENIBHOCTh  OJTHOBPEMEHHOCTH. 3ameieHue
BPEMEHHU M COKpAIlEHUE JJTUHbI
6.3 DHeprus 1 UMITYJIbC CBOOOTHOM YaCTHITHI
6.4 CBsi3b MacChl C JHEPTHEH W HUMMYJIbCOM CBOOOJTHOM
YaCTHI[BI. DHEPTHS TTOKOSI CBOOOTHOM YaCTHUIIBI
7 KBAHTOBAS ®U31NKA
7.1 SJIEMEHTBI KBAHTOBOU OIITUKU
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7.1.1 ®otonbl. Dopmymna [1nanka cBs3u SHEPTUN POTOHA C €r0
YaCTOTOW. DHEPrusl U UMITYJIbC (POTOHA

7.1.2 OtkpeiTue U uccienoBanue Goroddpdexra. ONBITHI
A.T'. CroneroBa. 3akonsl hoTodddexTa

7.1.3 VYpaBuenue DiinimnTerHa ans dportosrddexra. «KpacHas
rpa"uia» ¢horodddexra

7.1.4 Jasnenue ceera. OnbiTel I1.H. JleGeneBa

7.1.5 XUMUYECKOE NEHCTBUE CBETA

7.1.6 TexHuueckue ycTporcTBa: (pOTO3JIEMEHT, (POTONATUHK,
COJIHEUHas OaTapesi, CBETOIUO

7.2 CTPOEHHME ATOMA

7.2.1 Mopnens aroma Tomcona. Omnwitel  Pesepdopna
II0 MCCIIEIOBAHUIO CTpoeHus aroma. [imanerapnas moaens
aToMa

7.2.2 [Toctynatet bopa. M3nyuenue u morjoieHrue GpoOTOHOB
opu Tepexoie aroMa ¢ OJHOTO YPOBHS OJHEPTrUu
Ha apyroi. Bunbel criektpoB. CHEKTp YpOBHEW 3HEpPruu
aToMa BOJIOpoja

7.2.3 ple cBoiMcTBa dactuil. Bomuel 1e  Bpoiis.

Ty aJTA3M. Hudpakius

7124 CrnoHTaHHOE U BBIHYXIEHHOE H3JIy4eHHE. Y CTPOMCTBO
Y IPUHIMI paboTHI Ja3epa

7.2.5 TexHu4yeckue  yCTpOMCTBA:  CHEKTPAJIBHBIA  aHAJIN3
(CIeKTpOCKOIT), Ja3ep, KBAHTOBBI KOMIIBLIOTEP

7.2.6 [Ipaktnueckue pabotel. HabmogeHwe nuHEWYATOTO
CIIEKTpa

7.3 ATOMHOE S4PO

7.3.1 MeTonbl HaOMIOACHUS W PETUCTPALMU AJIEMEHTapHbIX
JaCTHIT

7.3.2 OtkpeiTHe paauoakTuBHOCTH. OmbiThl Pesepdopna mo

OINpEACICHUIO COCTaBa PaJMOAKTHBHOIO H3JIyYCHHS.
CpoiictBa anb(da-, Oera-, raMMma-u3nydeHus. BrusHue
PaIMOaKTUBHOCTH Ha KHBBIC OPTaHU3MBI
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7.3.3

OTkpbiTHE NPOTOHA M HeWTpoHa. HykinoHHas Mopens
anpa I'eiizenOepra — MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M3oromnsl

7.3.4

Anbda-pacnag. DJEKTPOHHBI M TMO3UTPOHHBIA OeTa-
pacnaa. ['amma-uznyuyeHue. 3aKOH pPaJIUOAKTHUBHOTO
pacnaza

7.3.5

DOHeprus CBs3U HYKJIOHOB B sizipe. SnepHbie cuibl. JlegexT
Macchl spa

7.3.6

H,Z[epHBIC PCaKIm. HGJIGHI/IG U CUHTC3 AICP

7.3.7

Snepnsiii peakrop. TepmosinepHbiii cunte3. [IpoGiemsr
W TEPCIEKTUBBI SJIEPHOM SHEPreTUKU. IKOJIOTUYECKUE
ACIIEKTHI AIEPHON IHEPTETUKHU

7.3.8

9JI€M€HT3pHBI€ HJaCTHUIEI. OTKpBITI/IC IIO3UTPOHA.
CDYHIIaMeHTaJIBHBIC BSaHMOHeﬁCTBHH

7.3.9

TexHnyeckue ycTpolcTBa: 103UMETp, Kamepa BuibcoHa,
AJIEpHBIA peaKkTop, arToMHas bomOa

7.3.10

[IpakTuueckue pabotsl. VcciaeqoBanue TPEKOB 4acTHIL
(o rotoBbIM (hoTOTpadusiM)

SJIEMEHTBI ACTPOOU3NKA

8.1

Bun 3BesmHoro HeGa. Co3Be3gus, SpKHAE 3BE3JIbI,
IUIQHETHI, UX BUAUMOE IBIKCHHUE

8.2

Conneunas cucrema. [lmaHeTsl 3€MHOM  IPYIIIBL
[ImaHeThI-TUTaHThI U UX CIIYTHUKH, KAPJIMKOBBIC ILJIAHETHI.
Mauibie Tena COTHEUHOU CUCTEMBI

8.3

Comnne, Qorochepa wu  armocdepa. ConHeunas
AKTUBHOCTb

8.4

Ncrounuk sueprun CoJiHIIA U 3BE3]T

8.5

3Be3/Ibl, WX OCHOBHBIC XapaKTepUCTUKH: Macca,
CBETHUMOCTh, pPaJNyC, TeMIlepaTrypa, HX B3aUMOCBSI3b.
JlnarpamMma «CHEKTpaJbHBIM KJIACC — CBETUMOCTHY.
3Be3/Ipl TJIABHOM ITOC/IEIOBATEIBHOCTH. 3aBHCHUMOCTH
«Macca —  CBETHMOCTB»  JUII  3Be3X  IJIaBHOM
MIOCJIEI0BATEIILHOCTH

8.6

BuyTpenHee CTpOECHHE 3BE3]. CoBpeMeHHbIE
IPEJICTaBICHUS O MPOUCXOXKAEHUH U 3Botounu CosHna
¥ 3B€3/1. DTaIbl XKU3HU 3BE3]1
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8.7

Mneunbiii Ilyte — nHama [amakthka. ChoupajibHas
CTpyKTypa [l'allakTuku, pacnpeneieHue 3Be3/, Trasza
n neian. Tomoxxenne n aemkenne Comnna B I'amakTuke.
[Tnockas u chepudeckas moacucTemsl [ aakTuku

8.8

Tunel ranaktuk. Pagumoranaktuku u kBazapel. UepHble
JBIPBI B S/Ipax rajJaKTUK

8.9

Bcenennas. Pacmmpenue Bcenennoi. 3akon XaOo6ua.
Pa36eranue ranmaktuk. Bospact m paamyc BceneHHOM,
teopuss  bombmoro  B3peBa.  Mogens  «ropsueu
Bcenennoii». PenukroBoe nsnyueHue

8.10

Macmtabnast ctpykrypa Bcenennoil. Meraranaktuka.
Hepemennbie mpo0sieMbl aCTPOHOMUU
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