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PabGouass mporpamma mo ydyeOHOMy mnpeamery «®Pusuka» (0a30BbI ypOBEHB)
(mpeameTtHas obnacte «EcTeCTBEHHO-HAYYHBIE TPEIMETHD») BKIIOYAET OSICHUTEIbHYIO
3aIUCKY, cojiepXaHue OOy4YeHHUs, TUIaHUPYEMBbIE PE3yJIbTaThl OCBOECHUS IPOIPaMMBbI 110
¢bu3nKe, TeMaTHYECKOE TUIAHUPOBAHUE, TIepeUYeHb (KOAU(PUKATOP) pPACHPEICICHHBIX O
KjJaccaM  IpOBEpsEMBIX TpeOOBaHMH K  pe3ylbTaTaM OCBOEHUS  OCHOBHOM
00pa3oBaTEIbHOM MPOrpaMMbl  CPEIHET0 O0OIIero o0Opa3oBaHMs U 3JIEMEHTOB
coJiepkaHus 1o (husmke.

[losicHutenpHas 3amucka OTpaXkaeT OOIIME HEeNMM U 3ala4dl H3ydeHUus: (U3HKH,
XapaKTePUCTUKY TMCUXOJOTUYECKUX MPEANOChUIOK K €ro M3yYeHHUIO O0YyJarolmIMMHCH,
MECTO B CTPYKType Yy4eOHOro IUIaHa, a TaKXe IOAXO0JAbl K OTOOpY COAEp KaHMUS,
K OTPEJIEIICHHUIO IJIAHUPYEMBIX PE3YJIbTaTOB.

Copmepxanne OOy4YeHHsI PpacKphIBa€T COJAEp)KATEIbHBIC JIMHUHM, KOTOPBIC
npenaralTcs uig 0043aTeNIbHOTO M3Y4YEHHUsS B KaXK/IOM KJIacce Ha YPOBHE CPEIIHEro
o0111ero oOpa3oBaHusl.

[Inanupyemble pe3yinbTaTbl OCBOEHHUS MpPOrpaMMbl IO (U3MKE BKIIOYAIOT
JUYHOCTHBIC, METAlpeIMETHBIE PEe3yNbTaThl 3a BECh MEPHOJ OOYy4YeHHsS Ha YpOBHE
cpenHero obmero oOpa3oBaHHs, a TaKXe IMPEAMETHbIE JOCTUXEHHUS O00YyYaroIlerocs
3a KaXKIbIi o] 00y4YeHHUs.

HOACHUTEJIBHASA 3AIINCKA

[Tporpamma o puzuke 6a30BOro ypoBHS Ha yPOBHE CPEIHETO 00111eT0 00pa30BaHUS
pa3paboTaHa Ha OCHOBE TMOJIOKEHUH U TpeOOBaHUI K pe3ysibTaTaM OCBOCHUSI OCHOBHOM
oOpazoBaTenbHOM mporpammel, npeacraBieHHbix B GI'OC COO, a Takxke ¢ ydeToM
(dbenepanbHOl paboueil MporpaMMbl BOCIIUTAHUS U KOHIICTIUHU MPENOoJaBaHus y4eOHOTro
npeameta «Duszuka» B 00pa3oBaTeIbHBIX opraHuzamusx Poccuiickoit ®eneparuu,
peanu3yIIMX OCHOBHBIE 00pa30BaTEeIbHbIC MPOrPaMMBI.

ConeprxkaHue mporpaMmsl 1o PU3KUKE HAMPaBIEHO HA (POPMUPOBAHUE €CTECTBEHHO-
HaydHOW KapTWHBI Mupa oOydaromuxcs 10-11 kmaccoB mpu oOydeHMHM WX (PU3HKE
Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-IEATEIbHOCTHOro mnoaxoxa. lIporpamma
o ¢usuke coorBeTcTBYyeT TpeboBanusiM ®I'OC COO k miIaHUPYEMBIM JIMYHOCTHBIM,
MpPEeMETHBIM M METalpeAMETHBIM pe3yjbTaTaM oOOy4eHHUs, a TaKXe YYHUThIBAET
HEOOXOJAMMOCTh pean3allid MEXKIPEAMETHBIX CBsi3ed (U3UKM C €CTEeCTBEHHO-
HAay4YHBIMU YYEOHBIMH TIpeMeTaMu. B Heil ompenenstoTcss OCHOBHBIC IEMH W3YUYEHUS
(¢bU3MKM Ha YpPOBHE CpeIHero oOiiero oOpa3oBaHUs, IIAHUPYEMBIE PE3YJbTaThl
OCBOCHHS Kypca (M3HMKHW: JTUYHOCTHBIE, METaNpeIMETHbIE, IPeIMETHbIE (Ha 0a30BOM
YpOBHE).

[Iporpamma no (u3MKe BKIIOYAET:

MJIaHUPYEMBbIE pe3yJIbTaThl OCBOCHHUSI Kypca (hU3MKU Ha 0Aa30BOM YpPOBHE, B TOM
YHCJIe MPEAMETHBIC PE3YNIHTATHI IO TOIaM O0yUEHUS;

conepxkanue yuyeonoro npeamera «duzukay mo rogam o0ydeHHsI.



[Iporpamma mo ¢usuke MOXeT OBITh HCHOJb30BaHA YUYUTEISAMH KakK OCHOBA
IUIA COCTaBJeHMsI CBOMX paboumx mporpamm. [Ipm paspaboTke paboueit mporpammbl
B TEMATHYECKOM IUIAHUPOBAHUU JOJLKHBI OBITh YYTEHBI BO3MOKHOCTH HCIIOIb30BaHUS
ANEKTPOHHBIX (LIU(PPOBBIX) 00pa30BaTENIBHBIX PECYPCOB, SBISIOIIUXCS y4eOHO-
METOJAMYECKUMU MaTepuaiamMu (MyJIbTUMEIUIHBIE IPOTPAMMBI, JJIIEKTPOHHBIE YUEOHUKH
U 3aJa4HUKH, DSJCKTPOHHbIE OWONMOTEKH, BUPTyaJIbHbIE J1a0OPATOPUHU, HIPOBHIE
MPOrpaMMbl, KOJIJICKIIMU LU(GPOBBIX 00pa30BaTENbHBIX PECYPCOB), PEATU3YIOLUIUMU
IUIaKTUUECKUE BO3MOXKHOCTH HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH,
coJiepKaHUE KOTOPBIX COOTBETCTBYET 3aKOHOIATENBCTBY 00 00pa30BAHMH.

[Iporpamma 1o (u3uKe NpeaoCTaBISIET BOSMOKHOCTD JIJISl pealn3aluy Pa3InIHbIX
METOJIMYECKUX MOJIX0J0B K OpraHu3aluu 00ydeHus (pu3uKe Mpu YCIOBUU COXPAHEHUS
00s3aTEIbHON YaCTH COJEPKAHMS Kypca.

®du3rKa Kak Hayka o HaubOosee oOLIMX 3aKOHAX MPHUPOJIbI, BBICTYIAs B KaueCTBE
y4eOHOro MnpeaMera B IIKOJIE, BHOCHUT CYUIECTBEHHBIM BKJIAJ B CHUCTEMY 3HAHHM
00 oxpyxatromem wMupe. IkoapHBIE Kypc QU3HKH — CcUCTEMOOOpa3yroIui
JUTSl €CTECTBEHHO-HAYYHBIX YU4€OHBIX IPEIMETOB, MOCKOJBKY (PU3HMUECKUE 3aKOHBI JI€KAT
B OCHOBE IIPOLIECCOB WU SBJIICHHUM, H3y4ae€MbIX XUMHUEH, Ouosorueu, Qpuandeckoin
reorpadueit u actpoHomueil. Mcnonb3oBaHUEe M aKTUBHOE MpPUMEHEHUE (DU3UUYECKHUX
3HAHUI ONpenesieT XapakTep M pa3BUTHE pPa3HOOOpa3HbIX TEXHOJIOTMM B cdepe
DHEPreTUKH, TPAHCIIOPTA, OCBOEHHS KOCMOCA, IIOJIYYEHUS HOBBIX MAaTepHaJIOB
C 3aJaHHBIMU CBOWCTBaMU M JApyrux. M3yuenue (u3MKM BHOCUT OCHOBHOM BKJIAJ
B (opMUpOBaHHE  €CTECTBEHHO-HAyYHOM  KapTHUHBI  MHpa  OOydYarommxcs,
B (hOpMUPOBaHHE YMEHUI PUMEHATh HAYYHBIA METOJI TO3HAHMSI IPU BBIMIOJTHEHUN UMU
y4eOHBIX UCCIICIOBAHUI.

B ocHOBY kypca pu3uku 1151 ypOBHSI CpeTHETO 00111ero o0pa3oBaHus MOJ0KEH PSIJT
UJel, KOTOPbIE MOXHO PACCMaTPUBATh KaK MPUHIIUIIBI €0 MOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM Kypc SBISIETCS JIOTUYECKH
3aBEpPILICHHBIM, OH COJEPKHUT Marepuan M3 BCEX pa3liesioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJTACCUYECKOM, TAK M1 COBPEMEHHOMN (DH3HUKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEl MaTtepuan Kypca (Gpu3uku oObeIuHEH
BOKpYI (Qu3nueckux Tteopuil. Benymmm B Kypce sBisercss (popmupoBaHHe
MIPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. Peanvzanus wuAed MOPEANojaracT MCHOJb30BaHHUE
I'YMaHUTApHOTO MOTEHIIMa a GU3NYECKON HAYKHU, OCMBICIICHHE CBSI3U PAa3BUTHUS (PU3UKU
C pa3BUTHEM OOIIEeCTBAa, a TakKXEe C MHPOBO33PEHUYECKHUMH, HPABCTBEHHBIMU U
AKOJIOTUIECKUMHU MTPOOTIEMaMHU.

Hoes npuknaomoii nanpasnennocmu. Kypc (u3MKu mnpeanonaraeT 3HaKOMCTBO
C IIUPOKUM KPYT'OM TEXHUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUN N3YUEHHBIX TEOPUI
Y 3aKOHOB.

Hoes sxonocuzayuu peaan3yercs MocpeCTBOM BBEACHUS 3JIEMEHTOB COJIEpIKaHus,
MOCBSAILIEHHBIX JKOJIOTMYECKUM TMpoOJieMaM COBPEMEHHOCTH, KOTOPbIE CBS3aHbI



C pPa3BUTHEM TEXHUKHU U TEXHOJIOTHH, a TaKke OOCYKICHHS MpoOJieM paloHaIbHOTO
IPUPOAOIIOIB30BAHUS U SKOJIOTUYECKON 0€30MacHOCTH.

CrepKHEBBIMU dJIEMEHTaMU Kypca (QHU3MKM Ha YpOBHE CPEAHEro OOIIEero
oOpa3zoBaHusi SBIstOTCS  u3nueckue Teopun (hopMUpOBaHHME MPEICTaBICHUN
O CTPYKType MOCTpOCHHs (DU3MUECKON TeOopuH, poiau (hyHIAAMEHTAJIbHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUSAX O MPUPOJIE, TPaHUIaX MPUMEHUMOCTH
TEOPH, JJIsl OTMCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUN U MIPOIIECCOB).

CucTeMHO-eSTEIbHOCTHBIN TOX0/ B Kypce (DU3UKU peamu3yeTcs Mpexe BCEero
3a CYET OpraHU3alMK IKCIEPUMEHTAIBHON JesATeIbHOCTH o0yuatomuxcs. s 6azoBoro
YpOBHS Kypca (PU3UKH — 3TO UCTOIB30BAaHUE CUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JJA0OPATOPHBIX PabOT, KOTOPHIE B MporpaMme 1o (pusuke 00beTUHEHBI
B OO CIHCOK YYEHUYECKUX MPAKTUUECKUX paboT. Brigenenre B yka3aHHOM NepeuHe
7a00paToOpHBIX PAadOT, TPOBOAMMBIX MJii KOHTPOJS W OLEHKH, OCYIIECTBISETCS
y4yacTHUKaMU 00pa30BaTeNbHOrO Mpoliecca UCXOAsl U3 0COOEHHOCTEN IUIaHUPOBAHUA U
ocHameHus kabunera gusuku. [Ipu 3TOM obecrieunBaeTcsi OBIafeHHE 00yJaIOIIUMUCS
YMEHUSIMH  TPOBOJUTh KOCBEHHBIE HW3MEpPEHUs, MCCIEAOBAHUS 3aBUCUMOCTEH
(u3MYECKUX BEJIMYMH U MOCTAHOBKY OIBITOB I10 MPOBEPKE MPEAT0KEHHBIX THIIOTES.

Pemenne pacyeTHBIX M Ka4eCTBEHHBIX 3a7a4 C 3aJaHHON (DU3MUECKON MOJEIBIO,
MO3BOJIAIOIIEE MPUMEHATh H3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO
paszena Kypca, Tak 1 HHTETpUpYs 3HAHUS U3 Pa3HbIX pa3aenoB. i KauecTBEHHBIX 3a1a4
MIPUOPUTETOM SBJISIFOTCSL 3aJaHUSI Ha OOBSICHEHHWE MPOTEKaHUsI (HU3MUECKUX SIBICHUN
U TPOLIECCOB B OKPYXAIOUIEH »U3HHU, TpeOyrouiue BbIOOpa (U3MUECKONM MOAenn
IS CUTYallluy IPAKTHKO-OPUEHTHPOBAHHOTO XapaKkTepa.

B cootBerctBun ¢ TtpedoBanusmu PI'OC COO k MarepuanbHO-TEXHUYECKOMY
obecrieueHunto yueOHOTO npoiiecca 6a30BbIi YpOBEHb Kypca GU3HKU Ha YPOBHE CPETHETO
o011ero o0pa3oBaHus JTOJDKEH U3y4aThCsl B YCIOBUSX MPEIMETHOro KaOuHeTa (hU3MKU
WIK B YCJIOBHUSX HMHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO
nukia. Hamvume B kaOuHere QU3MKM HEOOXOAMMOro J1abopaTopHOro 000PYIO0BaHUS
JUIA BBITMIOTHEHUS YKa3aHHBIX B MporpamMme Mo (pu3nke y4eHHYECKHUX MPAKTHUYECKUX
paboT U JEMOHCTPALIMOHHOTO 000PYAOBaHUS 003aTENIBHO.

JleMOHCTpanMoHHOE 000pyI0BaHHEe (POPMUPYETCS B COOTBETCTBUU C MPUHITUTIOM
MUHUMAaJIbHOM  JIOCTATOYHOCTH M  0OECNEeYMBAET IOCTAHOBKY IMEPEYUCIEHHBIX
B Iporpamme Mo (U3uKe KIIOYEBBIX JIEMOHCTpALMil ISl MCCIENOBAHUS HU3ydaeMbIX
SIBIICHUH U TPOIIECCOB, SMITUPHUECKUX U PyHIAMEHTATBHBIX 3aKOHOB, MX TEXHHYECKHUX
MIPUMEHEHUN.

JlabopaTopHoe o00OopymoBaHWE JJII  YYCHHYECKHUX  MPAKTUYECKUX  paboT
dbopMupyeTcsi B BUJIe TEMAaTUHYECKUX KOMIUIEKTOB M 00ECIEUNBAETCSA B pacueTe OJHOTO
KOMIUIEKTa Ha JABYX oOydaromuxcs. TemaTtndeckue KOMIUIEKTHI JabOpaToOpHOTO
000py10BaHUs JOJIKHBI ObITh TOCTPOEHBI HA KOMIUIEKCHOM HCITOJIb30BAHUN AHAJIOTOBBIX
U U@pPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPUTEIBHBIX CHUCTEM B BHIIC
M (pOBBIX Ta00OPATOPHUH.

OCHOBHBIMHU LIETSIMU U3YYCHUST GUBUKHU B OOITIEM 00Pa30BAHUU SBIISIFOTCS:



(dopMupoBaHHE MHTEpeca U CTPEeMJICHHS O0y4aromMxcs K HAYYHOMY H3y4YEHUIO
IPUPO/IBI, PA3BUTHE UX UHTEIJICKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJEe TMO3HaHus U (popMHupoBaHUE
MCCJIEI0BATENBCKOTO OTHOIICHHS K OKPY KAIOIIUM SIBJICHUSIM;

(¢opMupOBaHHE HAay4YHOTO MHPOBO33PEHUSA KaK pe3yibTara HM3y4eHHUS OCHOB
CTpPOEHHUS MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (DU3HUKU;

dbopMupoBaHWEe YMEHUU OOBSCHATH SBJICHUS C MCHOJIB30BAHHEM (DU3UUECKUX
3HAHUI 1 HAYYHBIX JOKA3aTEJIbCTB;

dbopMupoBaHUE TPEACTaBICHUH O POAUM (QU3UMKU [ Pa3BUTUS  JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTUH.

JlocTikeHrne HJTHX Iiesie  obOecrneurBaeTcsl peHieHHeM CIeAYIoIMX —3ajad
B IPOIIECCE U3YUCHUS Kypca (PU3UKU HA YPOBHE CPEAHETO 00I1IeT0 00pa30oBaHus:

OpuoOpeTeHNEe CHUCTEMbl 3HAHUW 00 oOmuX (U3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHUSX, BKJIIOYAs MEXaHUKY, MOJEKYISIPHYIO (DU3UKY, DJIEKTPOJAUHAMUKY,
KBaHTOBYIO (PU3UKY U 3JIEMEHTHI acCTPO(U3UKH;

(opMHpOBaHHME YMEHH MPUMEHATH TEOPETUUYECKHWE 3HAHUA ISl OOBSICHEHHS
¢u3nUecKkux SBICHUW B TPUPOAE W i1 HOPHUHATHS MNPAKTUYECKUX PEIICHUN
B IIOBCEIHEBHOM KU3HU;

OCBOEHHE CIOCOOOB PEIICHMs Pa3IMYHbIX 33]ad C SABHO 3aJaHHON (hHU3HYECKOU
MOJIEJIbIO, 33/1a4, MOAPa3yMEBAIOLIUX CAMOCTOSATEILHOE CO3/IaHNE (PU3NYECKON MOJEIH,
aJICKBATHOM YCJIOBUAM 33/1a4H;

MOHUMaHuE (PU3NYECKUX OCHOB U MIPUHIIUIIOB IEUCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB, UX BIMSHUSA HA OKPYXKAIOLLYIO CPENLY;

OBJIAJICHAE METOJAaMH CaMOCTOATEIBHOTO IUIAHUPOBAHHUS M NPOBEIACHUS
(bu3NYECKUX SKCIIEPUMEHTOB, aHajIN3a U MHTEpIpeTalud UHPOpPMAIUH, ONpeaeIeHUs
JOCTOBEPHOCTH MOJTYUYEHHOI'O PE3yJIbTaTa;

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

OO6miee 4mclIO 4acoB, PEKOMEHJIOBAHHBIX A U3y4YeHHs (Pu3uku, — 136 4dacos:
B 10 ximacce — 68 yacos (2 yaca B Heneno), B 11 kimacce — 68 4acoB (2 yaca B HEJIEINIO).

[Ipenyiaraemeliii B iporpamme 1o Gu3uKe nepeyeHb J1a00paTOPHBIX U MPAKTHIECKUX
paboT sBISETCS PEKOMEIOBAHHBIM, YUUTENb JeJIaeT BHIOOP MPOBEACHHS J1a00paTOPHBIX
paboT 1 OMBITOB C YUETOM MHJIMBUIYATBHBIX OCOOCHHOCTEH 00y4aroImuXxcsl.

JItobast paGouast mporpaMma JOJIKHA MOJHOCTHIO BKIIIOYATh B Ce0sl CoNEep KaHHe
JAHHOM MpOTpaMMBbI MO (PU3UKeE.

B otnenpHbIX ciayyasx Kypc (U3UKKA 0a30BOT0 YPOBHS MOXKET U3y4daThbCsl B 00beMe
204 yaca 3a nBa roaa ooyudenus (3 4 B Hegento B 10 u 11 kimaccax). B atom ciydae
yBeIMuMBaeTcs He MeHee ueM 110 20 4 pe3epBHOE BpeMsi, KOTOPOE UCTIONb3YETCs YUUTEIEM
JUISl M3Y4YEHHUs BOIIPOCOB, TECHO CBSA3aHHBIX C BBIOpAHHBIM MpoduieM oO0ydeHus,
Y YBEJTMUMBAETCS yueOHasi Harpy3Ka, OTBOIUMAs HA U3yYE€HUE MEXaHUKH, MOJIEKYJISIPHOM
GU3UKA M SJEKTPOJMHAMMKHM, 32 CUET paCIIMpEeHHs Yucia JadopaTOpHBIX padoT
UCCIIEIOBATENLCKOTO XapaKkTepa U YPOKOB PEILIEHUS] KAYECTBEHHBIX U PACUETHBIX 3a7ay.



COILEPKAHUE OBYUYEHMUA

10 KJIIACC

Pa3znen 1. ®u3uka u MeTOIbl HAYYHOT0 MO3HAHUS

@dusnka — Hayka o npupoze. HaydHnele METOABI IO3HAHUS OKPYXKAIOLIEro MUpA.
Poub 3xcniepuMeHTa 1 TEOPHH B IPOIecce TO3HAHUS IPUPOABI. DKCIEPUMEHT B (PU3HKeE.

MogenupoBanue Qu3MUeckux sABJICHUM U mpoueccoB. HaydHble runoresbl.
®dusnyeckue 3aKOHbl U TEOpUHU. ['paHMIIBl NPUMEHHMOCTH (PU3NYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBHUS.

Ponb u mecto ¢pusuku B GOpMUPOBAHUN COBPEMEHHON HayYHOU KapTHUHBI MUpA,
B IIPAKTUYECKOU IEATEIBHOCTH JIFOACH.
Jlemoncmpayuu

AHanorosble U IUPPOBBIE U3MEPUTETbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATYUKH.

Pa3nen 2. MexaHuka
Tema 1. Kunemamuka

Mexannueckoe nBrmxkeHue. OTHOCUTENBHOCTh MEXaHUYECKOTO ABMKEHUS. Cructema
orcuera. Tpaekropus.

[Tepemernienue, CKOpPOCTh (CpeHSA CKOPOCTh, MTHOBEHHASI CKOPOCTh) M YCKOPEHHE
MaTepUAIbHOW TOYKH, KX MPOEKIUMU Ha OCU CHCTEMbl KoopauHar. CrokeHue
[IEPEMELLECHUI U CII0KEHUE CKOPOCTEM.

PaBHOMepHOE U PpaBHOYCKOpPEHHOE MpsIMOJIMHEHHOE JBIKEeHHE. ['paduku
3aBUCHUMOCTH KOOPJIUHAT, CKOPOCTU, YCKOPEHUSI, T U MEPEMEIICHUST MaTepUabHON
TOYKH OT BPEMEHH.

CBobOoaHOE majieHne. Y CKOpeHHe CBOOOTHOTO TaCHUS.

KpuBonuuenHoe nsuxeHue. [[BHKEHHE MaTepUAIbHOM TOYKH IO OKPYKHOCTH
C IOCTOSIHHOM 10 MOJYJIXO CKOPOCTBIO. YTJIOBasi CKOPOCTb, IMHEWHAs CKOPOCTh. [lepron
1 yactoTa oOpaienus. LleHTpocTpeMUTeIbHOE YCKOPEHHE.

TexHuyeckre yCTpoONCTBa M MPAKTUYECKOE MPUMEHEHUE: CIHUIAOMETP, IBUKCHUE
CHapsJI0B, LICTIHbIE U PEMEHHBIE MEepe/Iavu.

Jlemoncmpayuu

Mogenb CHUCTEMBI OTCYETa, WJUIIOCTPALMSI KUHEMATHYECKUX XapaKTEPUCTHK
JIBUKEHUS.

[TpeobpazoBanue NBUKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmonenne nBuKeHWS Tena, OpOIIEHHOTO TMOJ —YIVIOM K TOPHU30HTY
Y TOPU30HTAJIBHO.

N3mepenue yckopeHusi CBOOOHOTO MaeHUs.

Hanpasnenue ckopocTy Mpu ABUKEHUU TTO OKPYKHOCTH.



Yuenuueckuii sxcnepumenm, i1abopamopmule padomul

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

HccnenoBaHue  COOTHOLIEHMS ~ MEXKIY  IYTSIMHM, TPOWJIEHHBIMH  TEJIOM
3a OCJIEOBATENbHBIE PABHBIE IPOMEKYTKU BPEMEHU IPU PABHOYCKOPEHHOM JIBUYKEHUN
C HayaJIbHOM CKOPOCTHIO, PABHOI 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. Ilpunumn cynepnosunuu cui. Brtopoit 3akoH HeroToHa
IUIsL MaTepranbHOi Touky. Tpetnii 3akoH HproTOHA 111 MaTepuaibHbIX TOUYEK.

3akoH BceMupHOro Tarorenus. Cuiia tsxkectu. [lepBas kocMudeckast CKOpOCTb.

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

Tpenue. Bunbsl Tpenusi (mokos, CKojbxkeHus, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUsl CKOJIbKEHUS U cuiia TpeHus nokos. Koadduuuent tpenns. Cuna
CONIPOTHBJIEHUS NIPU JBUKECHUH TENA B KUIAKOCTH WJIU Ta3e.

[TocTynarenbHOE U BpalaTeIbHOE IBM>KEHUE a0COIFOTHO TBEPIOIO Tela.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpauieHus. [lnedo cuibl. YcioBus paBHOBECHs
TBEPJIOTO TENA.

TexHnuecKue yCTpOICTBA U MPAKTHYECKOE NPUMEHEHHE: IOAIUIUITHUKH, IBH)KEHHE
MCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBnenne nHepuum.

CpaBHEHHE MacC B3aUMOICHCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenne cu.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT Ae(popMaluu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOAbEME U TIAJICHUU.

CpaBHEHHE CHJI TPEHHUSI IOKOS, KAUEHHSI U CKOJIbKEHUSI.

VYcnoBus paBHOBECHUS TBEPIOTO Tena. Buasl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi

N3yuenue nBmxeHus Opycka 1o HaKJIOHHOM ITIOCKOCTH.

UccnenoBanne 3aBUCHMOCTH CUJ  YOPYTOCTH, BO3HUKAIOIIUX B TNPYKHUHE
U PE3UHOBOM 00pasiie, OT UX JAedopmaruu.

HccnenoBanue ycnoBril paBHOBECHUS TBEPAOTO TENA, UMEIOLIETO OCh BPAILLICHHUS.

Tema 3. 3aKkonwl coxpanenus 6 MmexaHuke

NmMnynbc MaTepuanbHOM TOYKM (T€Ja), CACTEMbl MaT€pUaIbHBIX TOUEK. MMITynbC
CWIBl M W3MEHEHHE HMIYyJbca Teja. 3aKOH COXPaHEHHs HMILyJbca. PeakTuBHOE
JBUKEHHE.



Pa6Gora cuiibl. MOIIHOCTE CHJIBL.

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

[lorenuuanpHas sHeprusa. [loTeHuuanbHas 3HEprus ynpyro aeQpopMHUpPOBAHHON
npyxuHbl. [loTeHnanpHas sHeprus Tena BOIU3HU MOBEPXHOCTU 3eMITH.

[ToTeHnnanbHbIE U HEMOTEHIMANBHBIE CUJIbl. CBsA3b PaOOTHI HEMIOTEHIIMAIBHBIX CHJIT
C U3MEHEHNEM MEXaHUYECKOM SJHEPIUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKON
DHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHUE: BOJIOMET, KOIIep,
IPYXUHHBIN IUCTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCa.

PeakTuBHOE OBHKCHUE.

[lepexon moTeHIMAaIbHOM SHEPTUH B KUHETUYECKYIO U 0OPATHO.
Yuenuueckuu sxcnepumenm, 1abopamopHule pabomoi

N3ydenne abCoOMOTHO HEYIIPYTOro yAapa ¢ MOMOUIBIO IBYX OJMHAKOBBIX HUTSHBIX
MAasiTHUKOB.

HccnenoBanue cBsi3u pabOThI CUJIbI C U3MEHEHUEM MEXaHWYECKOM SHEPIHM Tella
Ha MPUMEPE PACTKEHUS PEZUHOBOTO KTy Ta.

Paznen 3. MoJgiekyJisipHasi pu3nka v TepMOIMHAMUKA
Tema 1. Ocnoevl MOnEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYISIPHO-KUHETUYECKON TEOpUM M HX OIBITHOE
obocHoBanue. bpoyHoBckoe  mBwkenue. Juddysms.  Xapakrep — ABUKEHUS
Y B3aMMOJICMCTBUS 4acTHIl BemecTBa. MoJiesin CTpOEHHUsI ra30B, )KUAKOCTEN U TBEPABIX
Ted U OOBSICHEHHE CBOMCTB BeEIllleCTBA Ha OCHOBE 3THX Mojeneil. Macca u pa3Mmepsl
Monekysa. KonndectBo Bemecrsa. [locTositnHas ABoranpo.

TennmoBoe paBHOBecue. Temmeparypa m ee wusMmepenue. lllkanma temmeparyp
Lenscus.

Mopnenp umaeansHoro raza. OCHOBHOE YpPaBHEHHE MOJIEKYJISIPHO-KHHETHYECKOU
TEOpUHU UJCATBHOTO ra3a. AOCOIIOTHAS TeMIlepaTypa Kak Mepa CpeHe KHHETHUYEeCKON
SHEPrUu TEIUIOBOTO JABMXKEeHHs yacTull raza. [llkama temnepatyp KenbBuna. ['azoBbie
3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akon [anprona. HM3ompoueccsl
B UJICJTbHOM ra3e ¢ MOCTOSIHHBIM KOJIMUYECTBOM BellecTBa. I paduueckoe npeacTaBieHue
M30IPOLECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckue ycTpoiicTBa U MpakTUYECKOe MPUMEHEHHUE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIIKE JUCKPETHOE CTPOSHHUE BEIIECTBA, (POTOrpaduu MOJIEKYI
OPraHUYECKUX COCIUHECHUN.

OnbiTel 0 AUGY3UH KUIKOCTEN U Ta30B.



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.
Yuenuuecxuii sxcnepumenm, nabopamopHule pabomwi

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

HccnenoBanue 3aBUCUMOCTH MEKTY TapaMeTPAMU COCTOSIHUS Pa3pEKEHHOTO rasa.

Tema 2. Ocnosbt mepmoOUHaAMUKU

TepmoauHamMuueckass cucTemMa. BHYTpPEHHsAsI DJHEPrus TEPMOIMHAMUYECKOU
CUCTEMbl U crnocoObl ee u3MeHeHHs. KonmudecTtBo TemynoTsl U pabota. BHyTpeHHss
DHEPIUs OJTHOATOMHOI'O MACAIBHOIO ra3a. Buipl Temsonepenadu: TEIIONPOBOIHOCTS,
KOHBEKIHUA, U3IydyeHUE. YJelibHas TEIJIOEMKOCTh BemecTBa. KoJMYeCcTBO TEIIOTHI
IIpH TeIIoNepe1aye.

[TonsiTue 06 agnadbataoM npouecce. IlepBrlii 3aKkoH TepMoarHaAMUKU. [Ipumenenune
NEPBOrO0 3aKOHAa TEPMOJMHAMHUKU K wu3ompoueccaM. ['paduueckas uHTEpnperanus
paboThI raza.

Bropoii 3akon TepmouHamMuku. HeoGpatuMocTh po1ieccoB B MPUPOJIE.

TernoBble MamuHbl. [TpuHIUOBL KecTBUS TEMIOBBIX MamuH. [IpeoOpazoBanus
HHEPruM B TEIJIOBBIX MamnHaxX. Koadduuuent none3Horo neicTBus TEMI0BON MalIUHBbI.
Hukn KapHo u ero ko3hUIMEHT MOJIE3HOTO JCHCTBUS. DKOJOTHYECKHE IMPOOIEMbI
TEIMI0HEPTETUKHY.

TexHrueckue ycTpoucTBa U MPaKTUYECKOE MPUMEHEHHE: JIBUTaTelb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpPEHHEH 3HEpruu Tena MpU COBEPUIEHUH PaOOThI: BBUIET MPOOKH
13 OyTBUIKK TIOJT ICMCTBUEM CHKaTOrO BO3/yXa, HarpeBaHue 3gupa B JaTyYHHOU TpyOKe
MyTeM TpeHus (BUICOAEMOHCTpAIH).

N3mMeHeHne BHYTpPEHHEW 3HEpruM (Temreparypbl) Tella MpU TEeIulonepeaaye.

OnbIT 110 aTIMabaTHOMY PACIIUPEHUIO BO3TyXa (OTBIT C BO3AYIITHBIM OTHHBOM).

Monenn mapoBoil TypOMHBI, ABUraTeisi BHYTPEHHETO CTOpaHHs, PEaKTUBHOTO
JIBUTATEJISL.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomwi

N3mepenne ynenbHOU TENI0EMKOCTH.

Tema 3. Azpezammuvie cocmoanus eeuyecmea. Pazoevie nepexoovl

[TapooOpazoBanne u KoHaeHcanus. Mcmapenne wu  kuneHue. AOCOMIOTHAs
M OTHOCWUTENIbHAs BJIAXHOCTh BO31ayXa. HacelmeHHbld map. YjaenbHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPbl KUTICHUSI OT JaBICHHUS.
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Teepmoe tenmo. Kpucramnumueckune u amopduble Tena. AHU3O0TPONHS CBOWMCTB
kpuctauioB. JKuakume  kpuctamwibl.  CoBpeMeHHble — MaTepuanbl. [lnaBieHue
Y KpUCTajuIM3anus. Y iejibHasd TerioTa miasieHusa. Cyonumarus.

VYpaBHeHHE TEMI0BOro OaaHca.

TexHndeckue yCcTporuCcTBa U MPAKTHIECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KaJIODUMETP, TEXHOJIOTMU TIOJYYEHHs] COBPEMEHHBIX MATE€pUalIOB, B TOM YHCIIE
HAaHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenue nmpu NOHM>KEHHOM JIaBJICHUH.

Crioco0bl U3MepeHus BIaKHOCTH.

HaGnronenue HarpeBaHus U IJ1aBJIEHUS KPUCTAIUTMYECKOTO BEIIECTBA.

JIeMOHCTpaLys KpUCTaJIoB.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

N3mepeHne OTHOCUTENIBHOM BIIaXKHOCTH BO3TyXa.

Pazjnen 4. DaekTpoamHaMmmuka
Tema 1. dnekmpocmamuxa

DIIeKTpU3alus Tel. DJIEKTPUUYECKUU 3apsd. J(Ba BHAAa SJIEKTPUUYECKUX 3apsAOB.
[IpoBOIHMKH, AUAAEKTPUKH U TOIYNPOBOJAHUKHU. 3aKOH COXPAHEHUS JJIEKTPUUECKOTO
3apsna.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHbIl 3JI€KTpUUECKUNA 3apsl.
DiekTpruueckoe nosie. HanpsikeHHOCTh 35iekTpudeckoro notisd. [[puHuun cynepno3uiuu
ANEKTPUUYECKUX NoJieh. JIMHUK HanpsHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PabGora cun anextpocratudyeckoro mojis. IloreHuman. Pa3HOCTh MOTEHIIMAIIOB.
[IpoBOIHMKM UM AWDIEKTPUKH B DJIEKTPOCTATHYECKOM Tojne. Jlusnekrpuyeckas
MIPOHULIAEMOCTB.

OnektpoeMkocTb. KonaeHcaTop. OJEKTPOEMKOCTh IIJIOCKOIO KOHJEHCATOpa.
DHeprus 3apsHKEHHOTO KOHAEHCaTopa.

TexHuueckrue yYCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE:  JJIEKTPOCKOII,
ANEKTPOMETP,  DJIEKTPOCTaTHYECKasl  3aluTa,  3a3eMJICHHE  AJIEKTPONpPUOOpOB,
KOHJEHCATOP, KOMMPOBAJIbHBIN aIapar, CTPYWHBIN ITPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO ¥ MPUHIMIT ACUCTBUSI 3JIEKTPOMETPA.

BzanmopaencTBue Ha3IEKTPU30BAHHBIX TEJL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOAHUKM B 3IEKTPOCTATUYECKOM TIOJIE.

DJNIeKTpOCTaTUYECKasl 3alIUTa.

JIMAIIEKTPUKH B DJIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IIOCKOTO KOHJEHCATOpa OT IUIOLIAAU IUIACTHH,
PaCCTOSTHUSI MEK1Yy HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHASH caTopa.
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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 AJIEKTPUUECKOTO TOKA. MICTOUHUKH
Toka. Cuia Toka. IlocTossHHBIN TOK.

Hanpsoxkenue. 3akon Oma 11 y4acTKa LETH.

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

Pabota snexrpudeckoro Toka. 3akoH Jxoyns—JIena. MoHocTh 31€KTpUYECKOTO
TOKaA.

DJIEKTPOJIBUXKYIAsl CUJIa U BHYTPEHHEE CONPOTHBIECHUE UCTOYHHMKA TOKA. 3aKOH
OmMa 17151 ToTHOM (3aMKHYTOM ) AnekTpuueckoit nienu. KopoTkoe 3ambIkaHue.

DIIEKTPOHHAST MPOBOAUMOCTh TBEPJBIX METAJIIOB. 3aBUCUMOCTh COMPOTHUBIICHHUS
METAIJIOB OT TeMIiepaTypbl. CBEpXIPOBOJIUMOCTb.

DIIEKTPUYECKAN TOK B BaKkyyMe. CBOKCTBA DJIEKTPOHHBIX ITYYKOB.

[TonynpoBoauuku. CoOCTBEHHAs U MPUMECHAs! TPOBOAUMOCTD MOTYIPOBOHUKOB.
CsoiictBa p—n-niepexoaa. [lomynpoBogHUKOBEIE TPUOOPHI.

DJIEKTPUYECKHAN TOK B PaCTBOPAX M PACILIABAX JIEKTPOIUTOB. DIEKTPOIUTHYECKAS
JTUCCOLIMALNS. DIICKTPOIIU3.

DJNIEKTpUYECKUd TOK B razax. CamMOCTOSITENbHBIN U HECAMOCTOSATEIbHBIA Pa3psia.
Momnnus. [1na3zma.

TexHUYeCKHe yCTPOMCTBA U MPAKTUUECKOE MMPUMEHECHHUE: aMIIEPMETP, BOIBLTMETD,
peocTar, ICTOYHHUKHU TOKa, dJIEKTPOHArpeBaTeIbHbIE MPUOOPHI, JIEKTPOOCBETUTEIILHbBIE
npuOOphl, TEPMOMETP  CONPOTHUBJICHMS, BaKyyMHBIM JHOJ, TEPMHUCTOPHI H
(hoTOpPE3UCTOPHI, MOTYPOBOTHUKOBBIN JUO/I, FaTbBaHUKA.

Jlemoncmpayuu

N3mepenue cuitbl TOKA U HANPSHKEHUS.

3aBUCHUMOCTb COTPOTUBJIEHUS IUINHAPUUYECKUX MPOBOJHUKOB OT JUTUHBI, TUIOIIAIN
IIONIEPEYHOT 0 CEYEHUs U MaTepuaia.

CmeniaHHOE CO€IMHEHUE MPOBOAHUKOB.

[Ipamoe  wW3MepeHHe  BNEKTPOABIXKYIIEH  cwibl. KOpOTKOe  3ambIKaHUE
rajJbBaHUYECKOIO 3JIEMEHTA U OIIEHKA BHYTPEHHETO COMPOTUBIICHUA.

3aBUCUMOCTH COMPOTUBJIEHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psia 1 MPpOBOAUMOCTD BO3AyXa.

OaHOCTOPOHHSISI TPOBOAUMOCTD AUO/A.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabomsi

N3ydeHne CMEIIaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepeHne >IeKTpOABMKYIIEH CHJIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

Hab6nronenue snexrponusza.
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MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢pusuku 06a3oBoro ypoBHs B 10 kiacce oCyiecTBIsSeTCs C y4eTOM
CoJIep KaTeNIbHBIX MEKIIPEAMETHBIX CBSI3€H C KypCaMH MaTEMaTUKH, OMOJOTUU, XUMUU,
reorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvie nonsimusi, CBSI3AHHBIE C M3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHHE, HAyYHBIA (PaKT, TumnoTre3a, puanyeckas BEJIMYMHA, 3aKOH, TEOPHS,
Ha0JII0/ICHHE, SKCIIEPUMEHT, MOJICJIMPOBaHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHUEe CUCTEMbl ypaBHEHH, JHHEWHas (yHKUuWsA, mapadona,
runepOosa, ux rpaduku U CBOMCTBA, TPUTOHOMETpUUYECKHE (DYHKIIMH: CUHYC, KOCUHYC,
TaHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPbI U HX
IIPOEKIIMY Ha OCU KOOPJMHAT, CII0KEHNUE BEKTOPOB.

buonocus: MmexaHuuyeckoe IBWXEHHE B JKUBOM mnpupozae, Auddysus, ocMmoc,
TEIJIOOOMEH JKMBBIX OPraHU3MOB (BHIbI TEIUIONEpPEAaud, TEIJIOBOE PAaBHOBECHE),
JIIEKTPUYECKUE SBJIICHUSA B )KUBOU IPUPOJE.

Xumus: TUCKPETHOE CTPOCHME BEILIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJb
BEILIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEW U Ta3oB,
ANEKTPUYECKUE CBOKMCTBA METAJIIOB, DJIEKTPOJIUTHYECKAS TUCCOLMALINS, TAJIbBAaHUKA.

l'eocpacgpus: BNaxxHOCTh BO3/yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeodOpazoBaHue ABMXKCHUN C HCIIOJIB30BAHHMEM MEXAaHU3MOB, y4YeT
TPEHHUsT B TEXHHUKE, NOALIMIHUKH, HCIIOJIB30BAHME 3AaKOHA COXPAHEHUS HMIIYJbCa
B TE€XHUKE (pakeTa, BOJOMET M JIPYTue), ABUTaTellb BHYTPEHHETO CrOpaHMs, MMapoBas
TypOuHa, OBITOBON XOJOAWIBHUK, KOHAULIMOHEP, TEXHOJIOTUH MOIYYEHHS COBPEMEHHBIX
MAaTEepUAJIOB, B TOM YHCJIE€ HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTUH, JIEKTPOCTATHYECKAS
3alMTa,  3a3€MJIGHUE  DJIGKTPONPUOOpPOB,  KCEPOKC,  CTPYWHBIM  TPUHTED,
AJIEKTpOHArpeBaTesibHbIe IPUOOPHI, 3JIEKTPOOCBETUTEIbHbIE TPUOOPHI, FAJIbBAHUKA.

11 KJIACC

Paznes 4. JyiekTpoaAuHAMHKA
Tema 3. Maznummnoe noe. Jj1eKmMpoMazHUMHAA UHOYKYUUA

I[locTossHHbIe MarHuThl. B3anmoelCTBHE IIOCTOSIHHBIX MarHuToOB. MarnuTHoe
none. Bexkrop MarHWUTHOW WHAYKUWH. [IpyUHOUMIT Cyneprno3uuuyM MarHUTHBIX IOJIEH.
JIvHMM MarHUTHOW MHAYKIMU. KapTHa TMHUIA MarHUTHON MHAYKIIHUH T1OJI1 TOCTOSIHHBIX
MarHuTOB.

MarauTtHoe 1osie npoBOJAHUKA ¢ TOKOM. KapThHa JIMHUN MHIYKIIMA MAarHUTHOTO
MOJIS JUIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJIBIEBOTO TPOBOAHUKA, KATYIIIKH
¢ TokoM. OnbIT IpcTena. BzaumoaelicTBre NpOBOJHUKOB C TOKOM.

Cuna Amnepa, ee MOLyJIb U HallpaBJICHHUE.

Cuna JlopeHua, ee MOAyJdb M HampaBJieHUE. [[BMKEHHE 3apsSyKEHHOM YaCTHIIbI
B OJTHOPOJIHOM MarHUTHOM mnoJjie. Pabora cuiel Jlopenna.

SIBiieHME PNEKTPOMArHUTHOW MHAYKOHMHU. [IOTOK BEKTOpa MarHUTHOM WHIYKLIHH.
DIIEKTPOJABIIKYIIAS CUJIAa MHAYKIIMU. 3aKOH 3JIEKTPOMarouTHoW nHaykuuu dapases.
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BuxpeBoe  aiekTpUuYecKoe — Ioyie.  DJEKTPOJABMKYIAs  CHJIa  MHAYKLHA
B POBOJHUKE, ABWKYILEMCS IMOCTYNATEIbHO B OJJHOPOTHOM MAarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHIyKTUBHOCTB. SlBneHue  CaMOMHAYKIIMH. DNEKTPOABUKYIIAS cuia
CaMOMHAYKIIUU.

DHeprusi MAarHUTHOTO TOJIS1 KATYIIKHA C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.

TexHH4ecKre yCTpPOMCTBA M MPAKTUUECKOE MPUMEHEHUE: MOCTOSIHHBIE MATHUTHI,
AJIEKTPOMArHUThI, SJIEKTPOABUTATENb, YCKOPUTEN AIEMEHTAPHBIX YACTULI, HAYKIIMOHHAS
TeYb.

Jlemoncmpayuu

OmnbIT Dpcrena.

OTKIIOHEHUE JEKTPOHHOIO ITy4YKa MAarHUTHBIM TOJIEM.

JIuHMY UHIYKIIUY MarHUTHOTO TOJIS.

B3aumoperictBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIopeH11a Ha HOHBI JJIEKTPOJIUTA.

SBNeHuEe IEKTPOMArHUTHON UHIYKITUU.

[Ipasuiio Jlenna.

3aBUCUMOCTDh DJIEKTPOABMKYIIEH CWJIbl HMHAYKIIMM OT CKOPOCTH HW3MEHEHUS
MAarHUTHOT'O MOTOKA.

SIBneHne CaMOMHTYKIIHUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3ydyeHne MaraHuTHOrO MoJist KATYIIKU C TOKOM.

Uccnenosanue 1eiicTBUSA MOCTOSHHOIO MarHUTa Ha paMKy C TOKOM.

UccnenoBanue sSBICHUS 3JIEKTPOMArHUTHON MHIAYKIIUH.

Paznen 5. Kosiebanusi u BOJTHBI
Tema 1. Mexanuueckue u 3neKmpomacHumMHule KOJ1e0anus

KonebarenbHas cucrema. CBOOOIHBIE MEXaHUYECKHE KoJieOaHus. ["apMoHnueckue
konebanus. [lepuon, yacrora, ammuTyaa u ¢asza konedanuil. [IpyKUHHBIA MasSTHHK.
MareMaTtnyeckuii MasiTHUK. YpaBHEHHE TapMOHHUYeCKHX kosieOanuid. [IpeBpamieHue
SHEPTUU TIPU TAPMOHUYECKUX KOJICOAHHUSX.

Koneb6arenbupiit KOHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B UACATHBHOM
KoJiIe0aTeTbHOM KOHTYpe. AHAJIOTUS MEXIY MEXaHUYECKUMH M DJICKTPOMArHUTHBIMU
konebanusimu. @dopmyna TomcoHa. 3aKOH COXpaHEHUS DSHEPIUM B HJICATBHOM
KoJiebaTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyxarolmux KojeOaHUsX. BBIHYXIEHHBIE MEXaHUYECKUE
KoJiebaHusi. PezoHanc. BeIHYXI€HHBIC 2JIEKTPOMArHUTHBIE KOJICOAHMUS.

ITepemennslil Tok. CHHYCOMAANBHBIN MEPEMEHHBIN TOK. MOIIHOCTh TEPEMEHHOTO
TOKa. AMIUTUTYIHOE U IEUCTBYIOIEE 3HAUEHNE CUIIbI TOKA Y HAIPSKEHMUS.
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Tpanchopmarop. IIpousBoncTBo, mepenaya M MOTPEOICHUE AIEKTPUUECKON
SHEPrur. OKOJOTWYECKHE PHUCKA NpPH MPOU3BOACTBE 3JIEKTpodHepruu. Kynbrypa
WCIIOJIb30BAHUS JIEKTPOSHEPTUH B IIOBCETHEBHOM KU3HU.

TexHuyeckue ycTporucTBa M NPAKTHYECKOE IPUMEHEHHE: IEKTPUUECKUM 3BOHOK,
IeHEPATOP IEPEMEHHOI0 TOKA, JIMHUM JJIEKTPOIIepeaay.

Jlemoncmpayuu

Uccnenosanue MapaMeTpPOB Kose0aTeTpbHON CHUCTEMBI (OpyXKUHHBII
WJIA MaTEMaTUYECKUNA MasTHUK).

Habmronenue 3aryxaromux KojieOaHHH.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIEOaHUH.

Ha6nronenue pe3onanca.

CBOOOHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS.

OcmuorpaMmsl - (3aBUCMMOCTH  CHJIBI  TOKa W HAlpsDKEHUS OT BPEMEHH)
JUIS SIIEKTPOMAarHUTHBIX KOJICOaHUH.

Pe3onanc mpu  mocineAoBAaTEIbHOM — COSAMHEHUHM  PE3UCTOpa,  KaTyUIKU
MHIYKTUBHOCTH U KOHAEHCATOpa.

Mopesnb TUHUM 3JEKTpOoIepe1adn.

Yuenuueckuu sxcnepumenm, 1abopamopHule pabomoi

HccnegoBanue 3aBUCUMOCTY NIEPUOJIA MaAJIbIX KOJIEOAHUW Ipy3a HA HUTHU OT JJIMHBI
HUTHU ¥ MaccChl rpysa.

HccnegoBanue mepeMEHHOTO TOKA B IIEMM U3 MOCJIEI0BATEIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMAazHUMHbLE 60JIHbL

Mexannueckue BOJHBI, ycloBHs — pacnpoctpaHeHus. Ilepuon. CkopocThb
pacrpocTpaHeHus U JIyIMHa BoJiHbI. [lonepeunbie u npoAoasHbIe BOJHBL. MHTEpdepeHtms
1 qudpakiys MEXaHUYECKUX BOJIH.

3Byk. Ckopocth 3Byka. ['pomkocth 3Byka. Beicora ToHa. TemOp 3Byka.

DJIEKTPOMATHUTHBIE BOJIHBL. YCJIOBUS M3JIYYEHHS SJICKTPOMATrHUTHBIX BOJIH.
B3anmnuas opuentanusa BektopoB E, B, v B anekrpomarHutHOW BoJsHE. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJH: OTpa)XX€HUE, TMpeJIoMJIEHUe, TMoJspu3alus, audpaxuus,
unrepdepenius. CKOpocTh 3JIEKTPOMarHUTHBIX BOJIH.

[[lxama »JIEKTPOMArHUTHBIX BOJH. [IpUMEHEHHE SJIEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IpuHIMIIBI pagUOCBS3U U TeNeBUACHUS. Panronokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckne yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPA3BYKOBAas [HUArHOCTMKA B TEXHHKE MW MEIAUILMHE, pajap,
paguonpUEMHHUK, TEIEBU30p, aHTeHHa, Tesedon, CBU-meus.

Jlemoncmpayuu

OO0pazoBaHue U pacIpPOCTPAHEHHUE MTOTIEPEUHBIX U MPOJAOTBHBIX BOJIH.

KoneOmromeecs Teno kKak UICTOYHUK 3BYKa.

HaGnronenue oTpaskeHus ¥ IpesIOMIICHUS] MEXaHUYECKHUX BOJIH.
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Ha6nronenue natepdepennmnu u nudpakiinm MEXaHUIEeCKUX BOJTH.

3BYKOBO pe30HaHC.

HaGmoienne CBSI3W TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYION M 9acTOTOU
KoJIe0aHu .

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

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpamonrHerHOE pacupOCTPaHEHHE CBETA B OJTHOPOJHOM
cpene. JIyd cBera. ToueuHblii ICTOYHUK CBETA.

OtpaxkeHre cBeTa. 3aKOHbl OTpaxeHusi cBera. IlocTpoeHue wu300paKeHUI
B IJIOCKOM 3€pKalie.

[Ipenomnenue cBeTa. 3aKOHBI TpPEJIOMIICHUSI CBeTa. AOCOTIOTHBIA TMOKa3aTelNb
npenomieHus. [loaHoe BHyTpeHHee oTpaxeHue. [lpenenbHbId  Yrosl IOJHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus ceeta. CiioxxHbIl cocTaB 0enoro cBera. Ler.

Cobuparonie u pacceuBarolmiie JUH3bl. ToHKasg jauH3a. DOKYCHOE pPACCTOSHUE
U ONTHYecKas cuia TOHKOM mnuH3bl. [locTpoeHne wuzoOpakeHHi B CcOOMparOIIMX
U paccenBalmMX JuH3aX. Popmylia TOHKOW JIMH3bl. YBEIWYEHHE, [aBaeMOE
JIMH30M.

[Ipenesbl IPUMEHUMOCTH F€OMETPUYECKON ONTUKH.

BonnoBas onrtuka. Mutepdepenius cBera. KorepeHTHbIE UCTOYHUKH. Y CIOBUS
HaOJIO/ICHUST MAaKCUMYyMOB M MUHHUMYMOB B HHTEPGEpPEHIIMOHHOW KapTUHE OT JABYX
cuH(}a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

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

[Tonmapu3zanus ceera.

TexHuuyeckue ycTpoicTBa U MPAKTUIECKOE TPUMEHEHUE: OUKH, JTyTa, hoToanmapar,
MPOEKIIMOHHBIN anmnapar, MUKPOCKOI, TEJIECKOM, BOJIOKOHHAs ONTHKA, TU(PAKIIMOHHAS
peuIeTKa, MOJISPOUI.

Jlemoncmpayuu

[IpsAmosnHENHOE  pacHpOCTpaHEHUE, OTPAKEHUE U IPEIOMIICHUE  CBETa.
OnTuyeckre TpuOOpHI.

[TonHoe BHyTpeHHEe oTpakeHne. Moenb CBETOBO1a.

UccnenoBanue cBONCTB N300pakeHUMN B JIMH3aX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmronenue nnrepdepeniuu crera.

Ha6nronenue nudpaxiuum ceera.

HaOnronenue aucnepcuu cBera.

[Tony4yeHue creKTpa ¢ MOMOIIBIO PU3MBI.

[TomydyeHue criexTpa ¢ MOMOIIBLI0 AUGPAKITMOHHON PEIIETKH.

Ha6nronenue nonsipuszauu cBera.
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Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi
N3mepenune nokasaresns npesoMIIeHUs CTEKIIA.
HccnenoBanue cBOMCTB M300paKeHUH B JIUH3AX.
Habmronenue nucnepcuu cBera.

Pa3znen 6. OCHOBBI ClIeIIHAILHOM TEOPUH OTHOCHTEIbHOCTH

['panunbl TPUMEHUMOCTH KJIacCuyeckoil MexaHuku. I[locTynmatsl cnennanbHON
TEOPUH OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOIYJSL CKOPOCTM CBETA B BaKyyMe,
MPUHINI OTHOCUTEJIBHOCTH DUHIIITEHHA.

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHM M COKpallCHUE
JUTUHBL.

DHEprusi U UMITYJIbC PEIATUBUCTCKON YACTHUIIBI.

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

Pa3znen /. KBanToBasi pusuka
Tema 1. Dnemenmol KéaHmM 6O ONMUKU

®otonbl. Popmyina Ilnanka cBsizu 3HEpruu (POTOHA C €ro YacTOTOW. DHEprus
Y UMITYJIbC (POTOHA.

OtkpeiTue u ucciaegoBanue @otoddpdekra. Onbitel A.I'. CroneroBa. 3aKOHBI
dbotoapdexra. YpaBHenue OunmTeitHa i pororddexra. «KpacHas rpaHHIIa»
dhoTtodrddekra.

JlaBnenue cBera. OmbeiTel I1.H. JIcGenena.

XUMHYECKOE JICHCTBUE CBETA.

TexHuyeckre yCTpOWCTBA W  MPAKTUYECKOE TNpPUMEHEHHE: (HOTOIIEMEHT,
dhoTonaTuuK, coTHEUHasi ObaTapesi, CBETOAUOI.

Jlemoncmpayuu

®oT03(¢deKT Ha YCTAaHOBKE C IIMHKOBOM TIACTHHOM.

UccnenoBanue 3akoHOB BHeMHEro GpoTodddekra.

Ceeroguo.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopgenr artoma Tomcona. OmnwiTel Pesepdopna mo paccessHUIO —0-4aCTHIIL.
[Tnanerapuas moaens atoma. [loctynatst bopa. M3mydenune u nornormierne GOTOHOB IPH
Mepexo/ie aToMa ¢ OJIHOTO YPOBHS 3HEpruu Ha Apyroil. Buasl cnektpoB. CriekTp ypoBHEN
SHEPrUM aTOMa BOJOPOAA.

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

CnoHTaHHOE U BBIHYKJICHHOE U3JIyYEHUE.

TexHudeckne yCTpOMCTBA M MPAKTHUYECKOE NMPUMEHEHHUE: CIIEKTPAJIbHBIN aHAINA3
(cexTpockori), 1a3ep, KBAaHTOBbII KOMIIBIOTED.
Jlemoncmpayuu

Mogpens onbita Pezepdopaa.

Ornpenenenue IIMHbBI BOJIHBI 1a3epa.
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Habmoienue nuHeRvaThiX COEKTPOB U3ITyYEHUS.
Jlazep.

Yuenuuecxuii sxcnepumenm, nabopamopHule pabomwl
Habmronenue muHelyaToro cekrpa.

Tema 3. Amomnoe a0po

DKCHEpUMEHTBI, JOKAa3bIBAIOIIME CIOXKHOCTh CTpoeHus sapa. OTKpbITHE
panunoaktuBHOCTH. OnbIThl Pesepdopaa mo ompeneneHHio cocTaBa pagudOaKTHUBHOIO
uznyuyeHus. CBoiicTBa anb(da-, O0eTa-, raMma-u3inydeHus. BnusHue paanoakTUBHOCTH
Ha )KUBbIE OPTaHU3MBI.

OtkpeiTHE TpoTOHa M HeWTpoHa. Hykimonnas Mopens sapa ['eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M30Tormsl.

Anbda-pacnaa. DNEeKTPOHHBIA U NO3UTPOHHBIN OeTa-pacnaj. I'aMMa-u3iIydeHue.
3aKOH paIMOAKTUBHOTO pacnaja.

DHeprus CBA3M HYKJIOHOB B sifipe. SAnepHbie cuiibl. JledekT maccel spa.

Anepnsie peakuuu. [lenenue u cuHTE3 AI€EP.

SAnepubiit peaktop. TepmosinepHblii cuHTe3. [IpoOaeMbl U MEPCIIEKTUBHI SIIEPHOM
DHEPreTUKH. DKOJOTHUECKNE ACTIEKTHI IAEPHON SHEPTETUKHU.

OneMeHTapHble YacTUIbl. OTKPBITHE IO3UTPOHA.

MeToabl HAOTIOAEHUS M PETHUCTPALIMU 3JIEMEHTAPHBIX YaCTHULI.

@yH/1aMEeHTaJIbHbIE B3aUMOJeHCTBUS. ENUHCTBO (pu3HUeCcKOl KapTUHBI MUpA.

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

CueTynK MOHU3UPYIOIINUX YACTHII.
Yuenuueckuu sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue TpekoB yacTuil (0 TOTOBBIM (poTorpadusim).

Pazjen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKHI

Otanel pa3BUTHS acTpoHOMUU. [IpHknagHOE M MHPOBO33PEHYECKOE 3HAUCHHE
aACTPOHOMMUM.

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

CosiHe4Has cucrema.

Counnre. ConHeyHas akTUBHOCTh. MicTounuk sHepruu CoJfiHila U 3Be3/. 3BE3/Ibl, X
OCHOBHBIE€ XapaKTEPUCTUKHU. J(narpamma «CeKTpaIbHBIN KJIacC — CBETUMOCTBY. 3BE3/IbI
IJIaBHOM MOCJIEA0BATEIbHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTb) JIJISI 3B€3]1 TJIaBHOM
nocjaeAoBaTeNbHOCTU. BHyTpeHHee cTtpoeHue 3Be3n. CoOBpEeMEHHbIE MPE/ICTABICHUS
0 TIPOMCXOXKACHUHU U 3BOtOIIMU COJIHITA U 3BE3/. DTallbl )KU3HU 3BE3].

Mueunsiii [1yTe — Hama ["anaktuka. [Tonoxxenue u nemxenue CosHia B ['asiakTuke.
Tunsl ranaktuk. Paguoranaktuku u kBazapbl. YepHBIE IBIPHI B siApax rajJakTHK.

Bcenennas. Pacmmipenune Bcenennoil. 3akon Xa006ma. PasOeranume rajgakTuk.
Teopwus bonbiioro B3peiBa. PenukroBoe nsimydenue.
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Macmrabnas ctpyktypa Beenennoit. MeTaranakTuka.

Hepemennsie mpo6sieMbl aCTPOHOMHUM.
Vuenuueckue nabnrooenus

HaGnronenuss HEBOOPY)KEHHBIM TIJ1a30M C  HCIOJIB30BAHUEM KOMITBIOTEPHBIX
PUJIOKECHHM SIS ONIPEACIICHUS MOJIOKEHNS HeOECHBIX 00bEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3/1uss CEeBEpHOro MOJyIIapUs U IPKUE 3BE3IbI.

Ha6mronenus B reneckon JIyasl, manet, Maeuroro [Tytn.

O6o0maroniee NOBTOpeHue

Ponb ¢u3uku 1 acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJIOTMYECKOM, COIHMATIbHOM
U 3TUYECKOU cepax AESTENbHOCTH YEJIOBEKAa, pOJib U MECTO (PU3UKH U aCTPOHOMHUU
B COBPEMEHHOW HAy4HOH KapTHHE MHpPA, POJb (HU3MUECKON TeOpHH B (HOpMHPOBAHHUH
IpeicTaBiIeHU O (U3NYECKON KapTUHE MHpa, MECTO (PU3NYECKOM KapTHUHBI MHpa
B OOIIEM psTy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJCTABICHUN O IPUPOJIE.

MesknpeaMeTHbIE CBA3H

N3yuenue kypca ¢pusuku 6a3oBoro ypoBHs B 11 kiacce oCyIecTBIsSE€TCA C Y4ETOM
COJIEPKATENIbHBIX MEKIPEAMETHBIX CBSI3E€HM ¢ KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMUH,
reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemuvie noHsmusi, CBSI3aHHBIE C HW3YUYEHHEM METOJOB HAYyYHOTO
MO3HAHUS: SIBJICHUE, Hay4YHBIN (akT, Tunores3a, punyeckas BEJIMUYMHA, 3aKOH, TEOPHS,
Ha0II0ICHUE, SKCIIEPUMEHT, MOICIIUPOBAHUE, MOJIETh, U3MEPEHUE.

Mamemamuxa: penmieHUE CUCTEMbl YpaBHEHUH, TPUTOHOMETpUUYECKHE (HYHKIIUU:
CHUHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE€ TPUIOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPbl M HX MPOCKIUM HA OCHU KOOPJHMHAT, CIOKEHHUE BEKTOPOB, IMPOU3BOJHBIC
AJIEMEHTApHBIX (YHKIUN, TPU3HAKU MOJ00UST TPEYTOJLHUKOB, OMpEAeICHUE IO
IJI0CKUX QUryp u oobema Ted.

buonoeus: snexrpudeckue sIBICHUS B )KUBOM MPUPOJIE, KOJdeOaTenbHbIE TBUKEHUS
B JKMBOW MPHUPOJIC, ONTHUYECKUE SIBJICHUS B KUBOW MPUPOAE, ACHUCTBUE paaHalliU
HA JKUBBIC OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJIMYECKAsI CTPYKTypa TBEPIBIX TET,
MEXaHU3Mbl 00pa30BaHUs KPUCTATUIMUECKON PEIICTKH, CIIEKTPAIbHBIN aHaIH3.

l'eoecpagusa: marHUTHBIE TIONIOCA 3€MJIM, 3aJie)KM MarHUTHBIX pya, (GOTOChEMKa
36MHOW MOBEPXHOCTH, MPEJICKA3aHUE 3E€MIIETPSCCHUH.

Texnonocusa: JNUHWAMA  DJIEKTPOIEpenad, TEHEpPaTop IMEPEMEHHOr0  TOKa,
3JIEKTPOJIBUTATEIb, MHIYKIIMOHHAS [1€4b, PAaap, PaAUOIPUEMHUK, TEIIEBU30D, AHTCHHA,
tenepon, CBY-neub, NPOEKIIMOHHBIM ammapar, BOJOKOHHAs ONTHKA, COJIHEUHAs
Oarapest.
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IHVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOTI'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenune  yueOHoro  mpeamera  «®Pu3uka» Ha  ypOBHE  CPEAHETrO
obmero oOpa3oBanus (0a30BbIi ypOBEHb) JOJKHO OOECHEYUTh JOCTHIKEHHUE
CIICIYIOIMNX JINYHOCTHBIX, METAlPEIMETHBIX U MPEAMETHBIX 00pa30BaTEeIIbHBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pE3yJbTaThl OCBOEHUSA YydeOHOro mpeamera «Du3uKay TOJKHBI
OTpaXaTh  TOTOBHOCTh U  CIIOCOOHOCTh  OOYYalOIIUMXCS  PYKOBOJCTBOBATHCS
chOpMHUpPOBAHHOW BHYTPEHHEW TO3UIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIUM, TO3UTUBHBIX BHYTPEHHUX YOCKICHUI, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM
IIEHHOCTSIM POCCHUMCKOTO O0OIIeCcTBa, PACHIMPEHUE >KU3HEHHOTO ONBbITa W OIbITa
JNEATEIPHOCTH B IPOLIECCE peajr3alld OCHOBHBIX HAIPaBICHUN BOCIUTATEIBHOU
NEATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOro BOCIIATAHUSA:

c(hOPMUPOBAHHOCTDh TPAXKIAAHCKON TMO3UIMU OOYYalolIerocss Kak aKTUBHOTO
1 OTBETCTBEHHOI'O YJICHA POCCUICKOTO OOIIECTBa;

MIPUHSTHE TPATUIIUOHHBIX OOIIIEYESIOBEUECKUX TYMAHUCTUIECKUX U IEMOKPATHUECKUX
IICHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX TIPAXKIAHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIIbHONM OpPTaHU3aIINY;

YMEHUE B3aMMOJEHCTBOBAThH C COLMAIBHBIMA UHCTUTYTaAMU B COOTBETCTBUH C UX
(YHKIUSAMY 1 HA3HAUYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOU W BOJIOHTEPCKOU JIESITENHHOCTH;

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

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMSI:

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh  OLIGHHMBATh CUTYallUI0 M MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPHUEHTHPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMbI W LIEHHOCTH, B TOM YHUCIE
B JIEATEIILHOCTH YYEHOI0;

OCO3HaHHUE JTUYHOTO BKJIaJla B IOCTPOCHHUE YCTOMYHUBOIO OyIyILEro;
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4) 3CTeTHYECKOT0 BOCTIMTAHMS:
ACTETUYECKOE OTHOIIECHHWE K MHUPY, BKIIOYas ACTETHUKY HAy4YHOTO TBOPYECTBA,
npucyuiero pu3nYeckoil Hayke;

5) Tpy10BOT0 BOCIIUTAHUS:

MHTEpeC K pas3iauyHbIM cepam mpodecCHOHATBFHON NEATENIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C ()M3UKOM U TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BbIOOp OymyIeit
npodeccuu U peann30BbIBaTh COOCTBEHHBIC )KIU3HEHHBIC TUIAHBI,

TOTOBHOCTbH U CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHUIO B 0071aCcTH (PU3UKU
Ha MPOTSHKEHUU BCEH KU3HH;

6) 3K0JI0rH4eCKOr0 BOCTIUTAHMS:

c(OpPMUPOBAHHOCTH 3KOJOTUYECKOU KYJIbTYpPbl, 0CO3HAHUE II100AIBHOTO XapakTepa
HKOJIOTMUYECKUX MPOOIIEM;

IJIAHUPOBAHUE W OCYILIECTBJICHHUE JICCTBUI B OKPYKAIOIIEH CPEAe HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

Pacmmpenue oneita AESTENBHOCTH HKOJIOTMYECKOM HAIPABICHHOCTH HAa OCHOBE
MMEIOIINXCS 3HAHUM 10 (PU3HUKE;

7) HEHHOCTH HAYYHOT'0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BUTH GU3NIECKON HAYKH;

OCO3HAHHWE IEHHOCTH HAy4YHOW JESATEIbHOCTH, TOTOBHOCThH B IMPOIIECCE MU3YUCHUS
(GU3UKA  OCYIICCTBJIATH  TMPOCKTHYID M HCCIEAOBATEIIBCKYIO  JIEATEIbHOCTH
WHIUBUyaJIbHO U B TPYIIIIE.

B mporecce MOCTMKEHHMS JHMYHOCTHBIX PE3YIbTATOB OCBOCHHS IPOTPAMMBI
no (¢u3uMKe M9 YPOBHSA CpeaHero oO0mero o0pa3oBaHus y  OOydarouuxcs
COBEPIICHCTBYETCS AMOIMOHATBHBIN UHTEIJICKT, MIPEIOJIararoIIHiA
c(hOpMUPOBAHHOCTH:

CaMOCO3HAHUs, BKJIFOYAIOIIETO CIMOCOOHOCTh MOHWUMATh CBOE HAMOIMOHAIBHOE
COCTOSIHHE, BUJICTh HAMPABIICHUS PAa3BUTHS COOCTBEHHOM SYMOITMOHAIBHON c(pepbl, OBITh
YBEPEHHBIM B ce0¢;

CaMOPETYJIMPOBAHUS, BKIIOYAIOMIETO CaMOKOHTPOJb, YMCHHE IPUHUMATH
OTBETCTBEHHOCTH 3a CBOE TIOBEJICHHE, CIIOCOOHOCTh Al THPOBATHCS K SMOITMOHAITBHBIM
W3MEHEHUSM U TIPOSIBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMK, BKJIIOYAIONIEH CTpeMJieHHEe K JOCTIDKEHUIO IeTu
U yCIIeXy, ONTHMH3M, WHHIIMATHBHOCTH, YMEHHE JCHCTBOBATh, HMCXOAS W3 CBOUX
BO3MOKHOCTEH;

OMMATHH, BKJIIOYAIOIICH CIIOCOOHOCTh MOHWMAaTh ASMOIMOHATBHOE COCTOSHUE
JIPYTUX, YAUTHIBATH €0 MPU OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K COUYYBCTBHIO
1 COTICPEIKNBAHMIO;

COIMAJIBHBIX HABBIKOB, BKJIIOYAIONINX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCSA, TPOSIBIISITH HHTEPEC U pa3peliaTb KOHPIUKTHI.
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METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIEe YHUBepPCAJbHbIE YUeOHbIEe AeilCTBUS
ba3oBble JJornveckue 1eMcTBUA:

CaMOCTOSTENIbHO (DOPMYJIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, paccMaTpPUBATh
€€ BCECTOPOHHE;

ONpENEATh 1ENU JICATeNIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTYOKEHUS

BBISIBJISITh 3aKOHOMEPHOCTH W TIPOTUBOPEUHS B PacCMaTPUBAEMBIX (PU3NUECKUX
SIBIICHUSAX;

pa3pabaThiBaTh IUIAH pEUIEHUS NPOOJEMbl C Y4YE€TOM aHalIW3a HMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JCSATEIHLHOCTh, OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
LIEJISIM, OLICHUBATh PUCKU MOCJIEACTBUMN JEATEIbHOCTH;

KOOPAMHUPOBATh U BBIMOJHITH pabOTy B YCIOBUSIX PEaIbHOr0, BUPTYaJIbHOIO
1 KOMOMHUPOBAHHOTO B3aUMO/JICHCTBUS,

pa3BUBaTh KPEaTUBHOE MBIIIUICHUE TIPH PEIICHUN KU3HEHHBIX IIPOOJIEM.

Bba3oBble ucciiegoBaTe/ibCKue AeiiCTBUSL:

BIIQJICTh HAYYHOW TEPMHHOJOTHEH, KIIOYCBHIMH TMIOHATHSAMH ¥ METOJaMHU
(bu3NYeCcKON HAYKH;

BJIQJICTh HAaBBIKAMHU Y4YEOHO-HUCCIEAOBATEIbCKOM W TPOEKTHOU JeSTEIHHOCTU
B oOyiacti (pu3MKH, CIIOCOOHOCTHIO W TOTOBHOCTBIO K CaMOCTOSTEIHLHOMY IOUCKY
METOJIOB pelIeHHs 3a/1a4 (PU3UUECKOTO COACepKaHUs, IPUMEHEHHUIO PAa3JINYHBIX METO0B
MO3HAHUS;

BJaeTh BUIAMH JIEATEIBHOCTH 1O TIOJYYEHUIO HOBOTO 3HAHHUSA, €ro
WHTEpIpETalnU, TPEoOPa30BAHUIO U MPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX CUTYyAITUsX,
B TOM YHCJIE€ TPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1aCTU (DU3UKH;

BBISIBIISITh IPUYNHHO-CIIEJICTBEHHBIE CBA3U U aKTyalM3UpPOBaTh 3a7a4y, BbIABUTATh
TUTIOTE3Y €€ PEelIeHHs, HaXOUTh apTyYMEHTHI JJI JI0Ka3aTeIbCTBA CBOUX YTBEPKICHUH,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS,

aHAJIM3UPOBATh TIOJYYCHHBIC B XOJI€ PEIICHUS 3a/laddl Pe3yNbTaThl, KPUTHUECKU
OILICHMBATh UX JJOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

cTaBUTh ®  (GOpMyIuUpOBaTh COOCTBEHHBIC 3a7aud B  0Opa30BaTEIBHOU
JEATETBHOCTH, B TOM YHCIIC TIPH U3yUYCHUH (DU3UKH;

JlaBaTh OIICHKY HOBBIM CUTYAITUsIM, OIICHUBATh MPUOOPETCHHBIN OIIBIT;

YyMETh TEPEHOCHTHh 3HAaHWUA 1O (U3MKE B  MPAKTHUYECKYI0  0O0JacTh
KU3HEIEeATEIIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE HJICH, NTPEIaraTh OpUTrHHAIBHBIC TTOIXO/IBI U PEIICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.
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PaGora ¢ undopmanmeii:

BJIQ/JIETh HAaBBIKAMH TONydeHUs uHPopMammu (U3NYECKOTO  COJEPIKaHUs
U3 MCTOYHMKOB pAa3HbIX THUIIOB, CaMOCTOSITEJIBHO OCYHIECTBIIATH IIOUCK, aHaJIU3,
CUCTEeMATHU3allMI0 W MHTEPOpeTanuio HHPOPMAlMU pa3IUYHbIX BUAOB U (opm
MIPEICTABIICHUS;

OLIEHMBATH JIOCTOBEPHOCTh HH(OpMaIUH;

MCIIOJIb30BaTh CpPEACTBAa MH(MOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHHA
B PCEIICHUM KOTHUTUBHBIX, KOMMYHMKAaTHUBHBIX U OpraHM3allMOHHBIX  3aJ]ad4
C coOyoeHueM TpeOOBaHUN SPrOHOMHMKHM, TEXHUKM O€30IIaCHOCTH, TUTHMEHBI,
pecypcocOepexeHuns, TMpPaBOBbIX W OTUYECKUX HOPM, HOPM HWHGOPMAITMOHHON
0€e30I1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEPNKAaHHS B Pa3IMUHBIX opMmaTax C yuyeToMm
Ha3Ha4YeHUs] MHPOPMALlMM W LEJIEBOM ayIUTOPHUH, BBIOMpas ONTHUMAIbHYIO (QopMy
NPEJICTaBICHUS U BU3YyaIU3allH.

KoMMmyHuKkaTHBHBIE YHMBepPCAJbHbIE Y4YeOHbIE JeHCTBHS

Oo0menue:
OCYIIIECTBJIATH OOIIEHNE HA YPOKax (PM3UKHU M BO BHE-YPOUHOU NESITEIHHOCTH;
pacmo3HaBaTh MPEANOCHIIKA KOH(DIUKTHBIX CUTYAllMA U CMATYATh KOH(MIUKTHI;
Pa3BEpPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PCHHS C UCTIOJIb30BAHUEM SI3bIKOBBIX

CPEJICTB.

CoBMecTHasI 1eSITEJILHOCTD:

MOHUMATh Y UCTOJIH30BaTh MPEUMYIIECTBA KOMAHHOW U WHANBUIYAIbHON paOOTHI;

BBIOMPATH TEMATUKY Y METO/Ibl COBMECTHBIX JICUCTBUH C y4€TOM OOLTUX HHTEPECOB,
Y BO3MOKHOCTEHN KaXXJI0T0 WICHA KOJUICKTHBA;

MPUHUMATH LEJIM COBMECTHOU JEATEIIBHOCTH, OPraHU30BbIBATh U KOOPJIUHUPOBATH
JNEUCTBUS 10 €€ TOCTHXKEHUIO: COCTABIIATH IIJIaH AEUCTBUN, PACIIPEACIIATD POJIU C YYETOM
MHEHHUI y4aCTHUKOB, 00CYK/IaTh pe3yJIbTaThl COBMECTHOM PabOTHI;

OIICHMBATh KA4€CTBO CBOETO BKJIAJia M KaKJIOTO yYaCTHMKA KOMAaHJIbI B OOIIHIA
PE3yNbTAT MO pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OLEHUBATh WAEHM C TO3UIMA  HOBHU3HHI,
OPUTHUHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh MO3UTUBHOE CTPATETUYECKOE MOBEICHUE B PA3JUYHBIX CUTYaLUSX,
MPOSIBJIATH TBOPUECTBO M BOOOpaKEHUE, ObITh HMHUIIMATUBHBIM.

PeryjnsiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIe JeMCTBUSA
Camoopranusamnus:

CaMOCTOSITEIILHO OCYIIECTBIIATH TO3HABATEIBHYIO IEITEILHOCTh B 00J1aCTH (PUBHKHU
U aCTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTh W (POPMYIUPOBATH COOCTBEHHBIC
3a]1a4H;
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CaMOCTOSITEJIbHO COCTAaBIIATH IUIAH PELIECHUs PACUYETHBIX W Ka4eCTBEHHBIX 3a]1ad,
IUIaH BBINOJHEHUS NPAKTUYECKOM padOThl € YYETOM HMMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTCHHI;

JABaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacuIMpATh paMKH y4eOHOT0 pe/IMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHUIA;

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

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCcOOCTBOBAaTh (POPMUPOBAHUIO U MPOSIBICHUIO SPYAMUIIMU B 00J1acTU (PU3KKH,
MIOCTOSTHHO TOBBIIIATh CBOW 00pa30BATENIbHBIN U KYJIBTYPHBIN YPOBEHD.

CaMOKOHTPOJIBb:

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

BJIQJICTh HABBIKAMU IO3HABATEIBHOU PEQPIIEKCUU KAaK OCO3HAHHUSI COBEPLIAEMBIX
JNEUCTBUI U MBICIUTENBHBIX NPOLECCOB, UX PE3YIBTATOB U OCHOBAHMM;

UCIIOJIb30BaTh MPUEMBI PEeQIIEKCUU JUIsl OLIEHKU CUTYyallMd, BbIOOpa BEPHOTO
peleHus;

OLICHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATHh MOTUBBI M aPTYMEHTHI IPYTUX IIPHA aHAJIU3€E PE3YJIBTATOB AEATEIBHOCTH.

IIpunsaTHE ce0s U APYTrUX:
IpUHUMATH ce0s, TOHUMAasi CBOM HEJIOCTATKU U IOCTOMHCTBA;
MIPUHUMATh MOTHBBI M apTYMEHTBI IPYTUX MPU aHATU3E PE3YJIbTaTOB JEATCIIBHOCTH;
PU3HABATH CBOE MPABO M MPABO JPYTHX HA OMIHOKY.

HPEIMETHBIE PE3YJIbTATDBI

B mpomecce usyuenus kypca kypca ¢usumku 06azoBoro ypoBus B 10 kiacce
0OyJaroIIUIiCs HAYIUTCS:

JEMOHCTPUPOBaTh HAa MpUMEpax pojab U MecTo (Gu3uku B (HOpMUPOBAHHUH
COBPEMEHHOW HAy4YyHOM KapTUHbI MHpA, B PA3BUTHUM COBPEMEHHOM TEXHHUKHU
Y TEXHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIOJIEN;

VUYUTHIBATh  TPAHUIBI TPUMEHEHHUS  W3YYCHHBIX  (PU3UYECKUX  MOJEIICH:
MarepuanbHas TOYKa, WHEpIHMalbHAs CHCTEMa OTCYeTa, a0COJIIOTHO TBEPAOE TENO,
WJICAUIbHBIA Ta3, MOAEIU CTPOCHMS Ta30B, KXUJIKOCTEW W TBEPIBIX TEJ, TOYCUYHBIN
AIEKTPUUECKUH 3apsij] NPy PEIICHUH PU3NYECKUX 3a]1ay;

pacrio3HaBath (U3HUYECKHE SIBJICHUS (TMPOLIECChI) U OOBSCHATH WX HA OCHOBE
3aKOHOB MEXaHUKH, MOJEKYISPHO-KMHETUUYECKOW TEOpUM CTPOEHUS BEIECTBa
U DJEKTPOJMHAMUKHU: PAaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE IBUKEHUE,
CBOOOJHOE TMAaJICHUE Tel, JBUXKEHUE IO OKPYKHOCTH, HHEpLHs, B3aUMOJCHCTBUE
ten, auddys3usi, OpOyHOBCKOE [BM)XEHHUE, CTPOCHHE >KHMJIKOCTEH W TBEpPABIX Te,
M3MEHEHUE o0bemMa Tela MpU HarpeBaHuWU (OXJIAKIEHUHU), TEIJIOBOE PaBHOBECHE,
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HCHapeHne, KOHICHCALNs, IUIABJIECHNUE, KPUCTAIUIN3ALUs, KUTIEHNUE, BIIAXKHOCTh BO3yXa,
MOBBILICHUE JABJICHHS ra3a MPHU €ro Harp€BaHWHU B 3aKPHITOM COCYJIE, CBSI3b MEKIY
IIapaMeTpaMM COCTOSIHHS Ta3a B HM30IPOLIECCaX, JIEKTPU3ALMA TEJ, B3aMMOJEUCTBUE
3apsAJI0B;

OMHCHIBATh MEXAHWYECKOE JBMKCHUE, WCIONIB3Yysd (U3NICCKUE BEIUIUHBI:
KOOpAMHATA, MyTh, NIEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUIIA, UMITYJIbC
Tela, KUHETUYECKas HSHEPrusi, MOTCHIMaJbHAs »SHEPrusi, MexaHuueckas padora,
MEXaHUYeCKass MOITHOCTh; TP ONMHUCAHWH MPABHIIBHO TPAKTOBATh (PU3UUCCKUIA CMBICT
UCIIOJIb3YeMBIX BEJIMYMH, WX O0O3HAYCHUS W EIUHUIBI, HAXOAUTh (POPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (PU3HUECKYIO BEIMUHUHY C IPYTUMH BEIIMUYNHAMU;

ONKMCHIBATh U3YUYEHHBIC TEIJIOBBIE CBOMCTBA TEJN W TEIUIOBBIC SIBIICHUS, UCIOJIb3YS
(bu3nyecKkre BEIMYUHBI: JIaBJICHUE ra3a, TeMIiepaTypa, CpeaHsiss KUHETHYeCKasi SHEPTus
XA0TUYECKOTO  JIBUKCHHUSI MOJICKYJ, CpPEIHEKBAJIpATU4YHAA CKOPOCTH  MOJICKYII,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSIA SHEprus, padbora rasza, Ko3(QPHUIMEHT MOJE3HOTO
JEUCTBUSL TEIJIOBOTO JIBUTATEJISI; MIPU OMHCAHWU TPABWIBHO TPAKTOBATH (PU3UUECKUM
CMBICJI HCTIOJIb3YeMbIX BEIUYUH, UX OOO03HAYCHUS W €IUHMIIBI, HAXOAUTh (POPMYIIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3MYECKYIO BEJIMUMHY C IPYTUMU BEIIMYHUHAM;

ONKMCHIBATh M3YYCHHBIE JJIEKTPUUYECKHUE CBOWCTBA BEIIECTBA U DJICKTPUUECKHUE
saBCHUs (TIPOLIECCHI), MCIOJIB3YSl (DU3UYECKUE BEJIMYMHBL: AJICKTPUUECKUN 3apsi,
ANEKTPUUYECKOE TOJIe, HANPSHKEHHOCTh IOJS, MOTEHIHMall, Pa3HOCTh MOTEHIMAJIOB;
MIPY OMKMCAHUH MPABUIILHO TPAKTOBAThH (PU3MUECKUN CMBICI UCIIOJIb3YEMbIX BEJIMYUH, UX
0003HauEHUS W €IUHUIIBI, YKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO
BEJIMYMHY C APYTUMH BEJIMUHMHAMU;

aHAIM3UPOBATh GU3HUECKHE MPOIIECCHI U SIBJICHUS, UCTIONB3YS (PU3NYECKUE 3aKOHBI
W TpUHLUIBL 3aKOH BcemupHoro tsrorenus, I, II u III 3axkonbr HproToHa, 3akoH
COXPAaHEHUS MEXAaHWYECKOW DSHEpPruu, 3aKOH COXPAHECHHS UMIIYJIbCa, MPUHIUII
CyHEepHO3ULIMA CWJI, TPUHIMI PAaBHONPABUS HWHEPUUAIBHBIX CHCTEM OTCYETa,
MOJICKYJISIPHO-KMHETUUECKYIO TEOPHUIO CTPOCHMS BEIIECTBA, Ia30BbIE 3aKOHBI, CBS3b
CpelHel KWHETUYECKOW OHEPrHHM TEIUIOBOTO JIBIJKCHHUSI MOJIEKYJT C aOCOIIOTHOM
TeMIEpaTypol, MEPBBIM 3aKOH TEPMOJAMHAMUKHU, 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsana, 3akoH KyioHa, mpu 3TOM pa3iudarh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €O
MaTeMaTUYeCKOe BBIPAKCHUE U YCIIOBUS (TPAaHUIIBI, 00JIaCTH ) MPUMEHUMOCTH;

OOBSACHSTh OCHOBHBIC TPUHIIMIBI JCHCTBUS MAIWH, TPHUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3ivyarh YyCIOBHUS WX OE30MAaCHOTO0 HCIIOJIB30BAHUS B TOBCEIHEBHOM
KU3HH,

BBITIOJTHATH DKCIIEPUMEHTHI 110 UCCIEAOBAHUIO (PU3MYECKUX SIBICHUM U TIPOIIECCOB
C HCIOJIb30BAHUEM TIPSIMBIX, U KOCBEHHBIX HM3MEPEHUM, TPU ATOM (POpMyIUpPOBaAThH
npobyiemMy/3agadyy M THUIOTE3y Y4€OHOro »HKCIEpPUMEHTa, COoOupaTh YCTAHOBKY
13 MPEIJIOKEHHOTO 000pYA0BaHUSI, POBOIUTH OMBIT U (HOPMYJIUPOBATH BHIBOBI,

OCYILIECTBIIATH MPSIMbIE U KOCBEHHBIE M3MEpEHUs (PU3NYECKUX BEIWYHH, TIPU ITOM
BBIOMpaATh ONTHUMAaJbHBIN CIOCOO W3MEPEHUS M HCIOJb30BaTh WM3BECTHBIE METOJIbI
OLICHKH ITOTPEMIHOCTEN U3MEPEHU;
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MCCJIEIOBATh 3aBUCUMOCTH MEXY (HU3MUYECKUMHU BEIMYUHAMHE C MCTIOIb30BAHHEM
NPSIMBIX U3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCUPOBAThH PE3yiIbTaThl
MOJIYYCHHON 3aBUCHUMOCTU (PU3MYECKHUX BEJIMYMUH B BHJE TaOMUI U rpaduKoB, AeiaTh
BBIBO/IbI 110 pE3yJIbTaTaM UCCIEIOBAHNUS;

coOJr01aTh IIpaBuiIa 0€30MaCHOTO TPy 1A MPU MPOBEICHUU UCCIIEIOBAHUN B paMKax
y49eOHOTO JKCIIEPUMEHTA, Y4eOHO-MCCIIENOBATEILCKOW M TMPOCKTHOW JEATEIHHOCTH
C MCTIOJIb30BaHUEM M3MEPHUTEIHHBIX YCTPOMCTB U JIA0OPATOPHOTO 000Dy I0BAHNS,

pemaTh pacyeTHbIC 3a/aud C SIBHO 33JJaHHON (M3MUECKOW MOJEINbIO, HCHOJb3Ys
(bU3MYecCKue 3aKOHBI W TMPHUHIIMIBI, HA OCHOBE aHAIM3a YCIIOBUS 3aJa4d BHIOUPATh
(UBUYECKYI0 MOJENb, BBIICIATh (DU3MUECKUE BEIUYUHBI M (HOPMYIIBI, HEOOXOIUMBIE
JUISL €€ PEIIeHUs], MPOBOAUThH PACUETHI U OLICHUBATH PEAIbHOCTh MOJTYYEHHOTO 3HAUYCHUS
(bu3nyeCcKoi BETMYUHBI,

peliaTh KayeCTBEHHBIC 3aJlaud: BBICTPAMBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LIETIOYKY PACCYXKJICHUM C HCIOJIb30BAaHUEM H3YYEHHBIX 3aKOHOB, 3aKOHOMEpPHOCTEH
U (U3UYECKUX SIBJICHHUI;

UCIIOJIb30BaTh TMPHU PEIICHUU Y4YEOHBIX 3aJad COBPEMEHHbIE HWH(OpPMaAIMOHHBIC
TEXHOJOTUU [UJI TIOMCKA, CTPYKTYPUPOBAHUSA, WHTEPIPETAlNH W MPEICTABICHUS
yueOHOM U HAyYHO-TIOMYJIIPHON HH(POPMAIUH, TOTYYEHHON U3 Pa3IMYHbIX HCTOYHUKOB,
KPUTHUYECKU aHATM3UPOBATH MOIyHaeMyl0 HHGOPMAIIHIO;

OPUBOJIUTH TPUMEPHl BKIIAJAa POCCUUCKUX U 3apyOEkKHBIX YUEHBIX-(PU3UKOB
B Pa3BUTHE HAYKH, OOBSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOT U,

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B TIOBCEJHEBHON KHU3HU
st obecnieyeHus: 0€30MacHOCTA TPU OOpaleHuu ¢ MpUOOpaMu U TEXHUUYECKUMU
YCTPOMCTBaMH, JJIsi COXPAHEHUsI 370pPOBbsi U COOJIIOJICHUS HOPM DKOJOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH Cpeae;

paboTath B TPYMIIE C BBHITIOJHEHUEM PA3JIMYHBIX COIMATIBLHBIX POJICH, IJIAHUPOBATh
paboTy Trpymmbl, palMOHAIBLHO pACHpEeNeNaTh OOSI3aHHOCTH U IUIAHUPOBATh
NeATEeIbHOCTh B HECTAHAAPTHBIX CUTYaAlIUSIX, OLICHUBATH BKJIAJl KaXKJI0TO U3 YYaCTHUKOB
TPYIIIBI B pelIEHUE pacCMaTpUBaeMoOi MpoOIeMBbI.

B nporiecce n3yuenus kypca ¢puznku 6a30Boro ypoBHs B 11 kiaacce oOydarommiics
Hay4HTCS:

JIEMOHCTPUPOBATh, HA TMpUMEpPaxX pojab U MecTo (Gu3uku B (HOpMUPOBAHHUH
COBPEMEHHOW HAyYHOW KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOM TEXHUKHU
U TEXHOJOTHM, B IPAKTUYECKOW MAEATEIBHOCTU JIKOJEH, LEIOCTHOCTh U E€IUHCTBO
(bu3MYecKoi KapTUHBI MUPA;

YUYUTHIBATh T'PAHUIIBI TPUMEHEHHS U3YYEHHBIX (DU3UYECKUX MOJIETeH: TOYCUHBIH
AJIEKTPUYECKUN 3apsfl, JIyd CBETa, TOUEYHBbIM MCTOYHHUK CBETA, SiICPHAS MOJEb aToMa,
HYKJIOHHAsI MOJIeJTb aTOMHOTO s/Ipa MPHU PEIICHIH (PU3NUECKHUX 3a]1a4;
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pacrno3HaBaTh (PU3MUECKHE sIBJICHUS (TPOLECCh]) U OOBACHATH MX HAa OCHOBE
3aKOHOB 3JIEKTPOAMHAMUKM M KBAHTOBOM (DM3MKH: 3IJIEKTpUYECKas MPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XHMHUYECKOE, MAarHUTHOE JCHCTBUS TOKa, B3aUMOJICHCTBHE
MarHMToB, 3JEKTPOMAarHUTHas WHAYKIHS, AEMCTBHUE MAarHUTHOTO TOJIA HA MPOBOJHUK
C TOKOM W JBIKYIIMWCA 3apsij, OJJICKTPOMAarHuTHbIE KoJeOaHWsI UM  BOJIHBI,
NPSIMOJIMHEMHOE pacIpOCTpaHEHUE CBETA, OTPAKECHHE, MPeJIOoMIICHIE, HHTEp(epeHIHs,
IUQpakIus W TOJSIpU3alus CBETa, JAUCIEPCHs CBeTa, (POoTodneKTpuueckuid >PQexT
(boToaddexT), cBeToBOE AaBICHHWE, BO3ZHHMKHOBEHHE JIMHEHYATOTO CIEKTpa aroMa
BOJIOPO/a, ECTECTBEHHASI U UCKYCCTBEHHAs paJlOaKTUBHOCTH;

ONKCHIBATh HW3YYEHHBbIE CBOWCTBAa BEIIECTBA (DJIIEKTPUUYECKHE, MArHUTHBIE,
ONITUYECKHUE, DICKTPUUECKYI0 MPOBOJAUMOCTD PA3UYHBIX CPENl) U 3JIEKTPOMArHUTHBIC
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ysd (PU3NUECKUE BEIMUYMHBL: JIEKTPUUECKUN 3apsl, cuja
TOKa, DJEKTPUUECKOE HANpsHKEHUE, JJIEKTPUYECKOE CONPOTHBIICHUE, Pa3HOCTh
MOTEHIIMAJIOB, JIEKTPOIBIKYIIAs CHiia, paboTa TOKa, MHAYKIIMS MAarHUTHOTO TOJIS, CHIIa
Awmnepa, cuina JlopeHna, HMHIYKTUBHOCTb KaTyIIKH, DSHEPIHsl 3JIEKTPUUECKOTO
¥ MarHuTHOTO TIOJIEH, IePHOJ] M YacToTa KojeOaHui B KoeOaTeIbHOM KOHTYpE, 3apsii U
CHWJa TOKa B MPOLECCE TaPMOHUYECKUX 3JIEKTPOMArHUTHBIX KoJeOaHuil, (poKycHoe
paccTosiHME W ONTHYECKas CHUJla JIMH3bL, MpPU OINHCAHUU NPABWIBHO TPaKTOBATh
(bu3MYECKU CMBICT UCTIONB3YEMBIX BEIMYHMH, MX 0003HAUYCHUS U €IUHUIIBI, YKa3bIBATh
(bopMyIibl, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEIUUUHY C JPYTMMH BEITUUMHAMU;

OMHCHIBATh U3yYEHHBIC KBAHTOBBIC SIBICHUS M MPOIIECCHI, UCIIONIB3Ys (hHU3HUECKHE
BEJIMYUHBI: CKOPOCTh IJIEKTPOMArHUTHBIX BOJIH, IJTMHA BOJHBI M YACTOTA CBETA, SHEPTHUS
U UMITYJIbC (POTOHA, IEPUO/] TTOTypacIaa, SHEPTUS CBSI3U aTOMHBIX sJI€p, IPU ONUCAHUU
MPAaBUJIBHO TPAKTOBAaTh (PU3MUECKHI CMBICT MCIOIB3YEMbIX BETUYHMH, UX 0003HAYCHUS
U €IUHUIBI, YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOLIUE JaHHYIO (U3NYECKYIO BEIUUYHHY
C IPYTUMU BEJIMYMHAMHU, BBIYUCIIATH 3HaUCHHUE (PU3UUECKON BEIUYUHBL;

aHATM3UPOBATH (PU3NUECKHUE MTPOLIECCHI U SBICHHUS, UCTIONB3YS (PU3HUECKUE 3aKOHBI
U MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCJEI0BAaTEIBHOTO U MapalIeIbHOTO COETMHEHUS
IIPOBOAHUKOB, 3aKOH J[xkoyns—JIeHnma, 3aKOH AIEKTPOMAarHMTHOM WHIYKIHMH, 3aKOH
NPSIMOJIMHEMHOTO  paclpOCTpAaHEHUs] CBETa, 3aKOHbl OTPAKEHHUS CBETa, 3aKOHBI
MpEJIOMJICHUSI CBETa, ypaBHeHWE OWHITelHa msi doTtodrddexra, 3aKOH COXpaHEHUS
DHEPrUM, 3aKOH COXpPAHEHHUS WMITYJIbCa, 3aKOH COXPAHEHHUsS 3JICKTPHUECKOTO 3apsna,
3aKOH COXpaHEHHsI MacCOBOTO YMCIa, MOCTyNIaThl bopa, 3aK0oH paino0aKTUBHOTO pacnaja,
Oph STOM pa3inyaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe
BBIPXKEHHE U YCIIOBUS (TPaHUIIbl, 00JIACTH) NPUMEHUMOCTH;

OTIPE/ICTISATh, HANpaBlIEHWE BEKTOpPAa HMHIYKIIMM MAarHUTHOTO TIOJS TPOBOJHHUKA
C TOKOM, CHJIbl AMIiepa u cuiibl JIopeHna;

CTPOUTHh M OMHCHIBATH M300pa)KEHHE, CO3/IaBaeMO€ TUIOCKUM 3EepKalloM, TOHKOMN
JIMH30M;

BBITIOJHATH SKCIIEPUMEHTHI TT0 UCCIICOBAHUIO (DU3MUECKUX SBICHUN U TPOIIECCOB
C HCIIOJNBb30BAHUEM IMPSIMBIX, U KOCBEHHBIX H3MEPEHH: Mpu 3TOM (OpMYyIUPOBATH
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npobiieMy/3ajauy ¥ THOOTE3Y Y4YeOHOro OJKCHEPUMEHTa, COOMpaTh YCTAHOBKY
U3 IPEJI0AKEHHOI0 000pyA0BaHNUs, IPOBOUTH OMBIT U (POPMYIHPOBATH BHIBOBI;

OCYILECTBIIATh MPSIMbIE U KOCBEHHBIE U3MEPEHUST (PU3NUECKUX BEJIUYUH, IIPU 3TOM
BbIOMpaTh ONTUMAJIbHBII CHOCOO HM3MEPEHUST U HCIHOJb30BaTh H3BECTHBIE METObI
OLICHKH MOTPEIIHOCTEN U3MEPEHU;

MCCJIE0BAaTh 3aBUCHUMOCTH (DU3MUECKUX BEJIMYMH C HUCIHOJIb30BAHUEM IPSIMBIX
U3MEPEHUI: TpPU HSTOM KOHCTPYHMPOBATh YCTaHOBKY, (PUKCHPOBATh pE3yJIbTaTh
IOJyYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEJIWYUH B BUJAE TaONMIl U IpadUKOB, J€1aTh
BBIBOJIBI IO pE3YyJIbTaTaM UCCIEI0BAHNUS;

co0roAaTh mpaBuiia 0€30MacHOro TpyAa MPH MPOBEIEHUU HCCIEA0BAHNN B paMKax
y4eOHOro JKCHEPUMEHTa, y4e€OHO-UCCIIENOBATENbCKON U TNPOEKTHOW NEATEIbHOCTU
C MCIOJIb30BaHUEM U3MEPUTENBHBIX YCTPOICTB U JIa0OPATOPHOrOo 000PYI0BAHNUS;

pemarh pacyeTHbIE 3a/1a4d C SIBHO 33aJaHHOW (PU3MYECKONW MOJEIbIO, UCIOIb3Ys
¢u3nueckrue 3aKOHbI M TNPUHLUIBI, HA OCHOBE aHaJlM3a YCJIOBUA 3a/ladydl BBIOMPATH
(U3UYECKYIO MOJIEND, BBIAEIATh (PU3HMUECKUE BEIMYUHBI U (POPMYJIbl, HEOOXOAUMBIE JIs
€€ pElIeHUs, ITPOBOJNUTh PAacyeThl U OLEHUBATH PEAIBHOCTDH IOIYYEHHOTO 3HAUYCHUS
(bu3NYECKOIl BETNYHHBI;

pemaTh KayeCTBEHHBIE 3a/layd: BBICTPAMBATh JIOTUYECKHM HENPOTHBOPEUUBYIO
LEMOYKY PACCYXACHUN C HCIOJIb30BAHMEM H3YyUEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH
U (PU3UYECKUX SIBICHHIA;

UCIOJIb30BaTh NPU PEIICHUU Y4eOHBIX 3a7ad COBPEMEHHbIE HH(OpPMAaIOHHBIE
TEXHOJIOTMM JUIsl TIOMCKA, CTPYKTYPUPOBAaHHUS, HHTEPIPETALMU W MPEACTABICHUS
y4eOHOM 1 HAyYHO-TIOMYJISIPHOU MH(GOPMALIMH, TOJTYYEHHOW U3 Pa3JIMYHBIX HCTOYHUKOB,
KPUTHUYECKH aHAJIU3UPOBATH MOJTy4yaeMyt0 HHPOPMAIHIO;

OOBSCHATh NPUHLIUIIBI JEUCTBUS MAaIUH, MPUOOPOB M TEXHUUYECKUX YCTPOICTB,
paznuyaTh YCI0BHUS UX 0€30MaCHOIO UCIIOIb30BAHUS B IOBCETHEBHOW KU3HH;

MPUBOANTH MPUMEPHl BKJIAJla POCCUMCKMX M 3apyOekKHBIX YUYEHBIX-(DHU3UKOB
B pa3BUTHE HAYKH, B OOBSICHEHHE MTPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKU
1 TeXHOJIOTHU;

UCIOJb30BaTh TEOPETUYECKHE 3HaHUSA 1O (PU3MKE B MOBCEIHEBHOM JKW3HU
st obecniedeHus 0e30MacHOCTH MpU OOpalleHUH C NpUuOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMH, MAJisi COXpPAHEHHUS 3/I0pOBbS M COOJIOACHHUS HOPM SKOJIOTHUYECKOIO
TOBEJICHUS B OKPYKAKOIIEN CpelIE;

paboTaTh B rpynIe ¢ BHIMOIHEHUEM PA3UYHBIX COIIMANBHBIX POJIEH, IMIIaHUPOBAThH
paboTy Tpymmbl, palUOHAIbHO pacCHpenessTh O0S3aHHOCTH U IUIAHUPOBATh
JEeSATENBHOCTh B HECTAHJAPTHBIX CUTYALMIX, OUEHUBATH BKJIA] KaKJOT0 U3 YYaCTHUKOB
IpyNIbl B pelIEHUE pacCMaTpUBaeMOU MPOOJIEMBI.
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TEMATHYECKOE IINIAHUPOBAHUE!

10 KJIACC
HanmenoBanue
No OCHOBHBIE BUABI AE€ITEIILHOCTH
pa3/iesioB U TEM [TporpammHoOe copepkaHue
/11 oOydJaronuxcs

y4e0HOTO MpeaMeTa

Pa3ue.11 1. ®usuka n METOAbI HAYYHOI'O MO3H

aHuA

1.1 | ®usuka u MeTOIbI 2 ®u3nka — HayKa O IPUPOJIE. N3ydyeHne HayuHBIX (3MIIUPUIECKUX

HAy4YHOT'O MO3HAHUS Hayunble MeTO/1bI TO3HAHUS Y TEOPETHYECKHUX ) METOJIOB ITO3HAHUS
OKPY’KaIOILET0 MUPA. OKPYarOILEro MUpa.
Pons 3xkcniepumenTa u teopun OO0cy>xaeHue rpaHul] IPUMEHUMOCTH
B [IPOLIECCE TO3HAHUS PUPO/IBI. (du3nYECKUX 3aKOHOB U TEOPHIl.
DKCIEepUMEHT B (PU3HUKE. PaboTa B rpymnmne no noaroToBke
MonennpoBanue GU3NIECKUX KOPOTKHX COOOIIEHUH O pOJId U MECTe
SIBJICHUM U TIpo1ieccoB. HayuHbie (bU3UKY B HayKe U B MPAKTUYECKOU
runote3bl. Gu3nuecKue 3aKOHbI JEATETbHOCTH JIFOJICH.
U TeopuH. ['paHuIpl NpUMEHUMOCTH | JleMOHCTpalus aHaJIOTOBBIX
¢usnueckux 3akoHOB. [IpuHIUN U U (POBBIX U3MEPUTETBHBIX
COOTBETCTBHUSI. pUOOPOB, KOMIBIOTEPHBIX JATYUKOB.
Ponb u MmecTo Qpusnku OcBoeHnEe OCHOBHBIX PUEMOB padOThI
B (hopMUpOBaHUHU COBPEMEHHOM ¢ mudpoBoi Jaboparopueii mo Gpusnke
HAay4YHOU KapTHUHBI MUDA,
B IMPAKTUYECKOM JIEITENBHOCTH JIFOAEH

Hroro no pazaeny 2

! Tlpn paspabotke paboueii mporpaMMbl B TEMATHYECKOM ILUIAHUPOBAHMH JIOJUKHBI OBITH YYTEHBI BO3MOKHOCTH HCIIOJB30BAHMS JJIEKTPOHHBIX (LM(pPOBBIX)

06p3.30BaTeJ'II>HBIX PECYypPCOB, ABJIAIOMINXCA y‘l66HO-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 MaTEPUATIbHON TOUYKH,
UX IIPOEKIMU HA OCU CUCTEMBI
koopauHat. CloxxeHue
IIEPEMEILIEHNAN U CII0KEHUE
CKOpOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE
IPSMOJIMHENHOE JBUKECHHUE.
I'paduku 3aBUCUMOCTH KOOPAUHAT,
CKOPOCTH, YCKOPEHHUS, TyTH

Y [IEPEMEILICHUS] MaTepUaIbHON
TOYKHU OT BPEMEHU.

CBobOoaHOe nageHue. Y ckopeHue
CBOOO/IHOTO TMaJIEHUSL.
KpuBonnHenHoe 1BUXEHHE.
JIBM>KeHHEe MaTepUAIbHON TOUKH
10 OKPY>KHOCTH C IIOCTOSIHHOM

10 MOJIYJIXO CKOPOCTBIO. YTJIOBas
CKOPOCTb, JINHEWHAsA CKOPOCTb.
[Tepuon u yactoTa oOpareHus.

LlenTpocTpeMuTeIbHOE YCKOPEHUE.

TexHudeckue ycTpoucTaa

[IpoBeneHne FKCIEPUMEHTA: U3YUEHUE
HEPaBHOMEPHOIO IBUKEHHUS C LETBIO
ONpEIEJICHNS] MTHOBEHHOW CKOPOCTH;
UCCJIEIOBAHNE COOTHOLIEHUS MEXKIY
MyTSMH, IPOMJEHHBIMU TEJIOM

3a MOCJIeA0BaTENIbHBIE PABHbIE
IIPOMEKYTKHA BPEMEHHU

IIPY PAaBHOYCKOPEHHOM JIBH>KEHUN

C Ha4aJIbHOM CKOPOCTBIO, PABHOM HYJIIO;
U3y4YEHUE ABUKCHUS IIApUKa B BA3KON
KUJKOCTH; U3yUYCHHE JIBU)KCHHUSI TEIA,
OpOIIEHHOTO TOPU3OHTAIIBHO.
OOBbsicHEHNE OCHOBHBIX MPUHIUIIOB
JIEUCTBUS TEXHUYECKUX YCTPOWCTB,
TaKMX Kak: CIUJOMETP, LEIHBIE

Y PEMEHHBIE [TepEAaUn ABUKCHUS;

Y yCJIOBUH X 0€30MacHOro
UCITOJIb30BAHUS B IIOBCEIHEBHOM
KU3HU.

Pelenue pacueTHbIX 3aa4 C SBHO
3QTaHHOM (PU3UYECKON MOJIEIIBIO

C UCITOJIb30BAHUEM OCHOBHBIX (POPMYT
KHHEMAaTHUKH.

[TocTpoenune u ananu3 rpaduKoB
3aBUCUMOCTEN KHMHEMaTH4YECKUX
BEJIMYMH OT BPEMEHU

JUJ1s. PABHOMEPHOTO
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Y IPAKTUYECKOE IPUMEHEHHE:
CIUJIOMETP, JBUKEHHUE CHAPSI0B,
LICIIHBIEC ¥ PEMEHHBIE NIepelaun

¥ PAaBHOYCKOPEHHOTO IPSIMOJIMHEHHOTO
JIBUOKECHUSL.

Pacnio3znaBanue (pu3nuecKux SBICHUMI
B yUEOHBIX OMBITAX U OKPYXKAIOIIe
’KU3HU: paBHOMEPHOE

Y PABHOYCKOPEHHOE MPSMOIUHENHOE
JIBIDKEHHE, CBOOOHOE TTaJICHUE TEI,
JIBUKEHHE 10 OKPY>KHOCTH.
Onucanyne MEXaHUYECKOTO IBUKEHUS
C MCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: KOOpJMHATA, IIYTh,
nepeMeNIeHHEe, CKOPOCTb, YCKOPEHHE.
Pabora B rpynmnax npu miaHupOBaHUH,
IPOBEJCHUH U UHTEPIIPETALUU
pe3yJIbTAaTOB OMBITOB U aHAIIU3E
JIOTIOJTHUTEIbHBIX HCTOUHHUKOB
uH(pOpMAaIUK 110 TEME

2.2

JInHamuKa

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

Herorona i1 MmaTepuaibHON TOUKMU.

Tpernii 3akoH Herotona

JUISl MATEPUAIIBHBIX TOYEK.
3aKOH BCEMUPHOTO TSATOTEHHS.
Cuna tsxectu. IlepBas
KOCMHYECKAsI CKOPOCTb.

CpaBHeHME MacC B3aUMOICUCTBYIOIIHNX
TeIL.

N3yuenne 3aBUCUMOCTH CHJTBI
YOPYTOCTH OT iepopMaIiu; CpaBHCHHE
CHJT TPEHUS TIOKOS, KAUCHUS

U CKOJIBKCHUSI.

OOBsicCHEHHE HEBECOMOCTH.
IIpoBeneHue 3kcniepuMeHTa:
WCCJIEIOBaHHE 3aBUCUMOCTH CHJI
YIPYrOCTH, BOSHUKAIOIIUX

B MPY>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
BpameHus. [neqyo cumel. Y cinoBus
paBHOBECHS TBEPJOTrO Tea.
TexHuueckue ycTpoucTaa

U MIPAKTUYECKOE MPUMEHEHUE:
MOAIIUITHUKY, IBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB

OT uX JedopMalnu; n3ydeHue
JBIDKCHUS OpycKa 10 HAaKJIOHHOM
IIJIOCKOCTH; MCCJICI0BaHUE YCIOBUMN
PaBHOBECHS TBEPAOTO T€Ja, UMEIOIIETO
OCh BpallCHUS.

OOBscHEHHE 0COOCHHOCTEH
PAaBHOMEPHOT'O U PAaBHOYCKOPEHHOT'O
MPSMOJIMHEHHOTO JIBIYKCHUS,
CBOOOIHOTO MTaJICHUS TEJ, TBHKCHHUS
110 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HrroToHa, 3aK0HA BCEMUPHOTO TATOTEHHUS.
OOBsICHEHNE OCHOBHBIX IPUHIIMIIOB
JIENCTBUS MOAIIAITHUKOB U UX
MPaKTUYECKOTO MTPUMEHEHUS.
OOBsiCHEHUE JBUKEHUS HCKYCCTBEHHBIX
CITyTHHKOB.

Petienne pacueTHbIX 3a/1a4 C SBHO
3aTaHHOM (PHU3UYECKON MOJIEIBIO

C MCITOJIb30BaHHEM OCHOBHBIX 3aKOHOB
1 (HopMyJ TMHAMUKHU.

PacniosnaBanue Gpu3nUeCcKuX SIBICHHIM
B Y4€OHBIX OMBITaX U OKPYKaromeh
JKU3HU: HHEPITUS, B3aUMOJICHCTBHE TEIL.
AHanu3 GU3NYECKUX MPOLIECCOB

U SIBJICHHUH C MCIIOJb30BAHUEM 3aKOHOB
Y TIPUHITUIIOB: 3aKOH BCEMHPHOTO
tarorenus, |, |1 u 11l 3akonsl HeroToHa,
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IMPUHOUII CYIICPIIO3UITUU CUJI, IIPUHITUII
PaBHOIIPABHOCTHU MHCPUHAJIBbHBIX
CHCTCM OTCUCTA

2.3

3aKOHBI COXpPAHEHUS
B MEXaHUKE

Nmnynec MaTepuanbHON TOUYKU
(Tena), cuUCTEMBbI MaTepUATIbHBIX

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

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

[TorenuunanbHas S3HEPTHSL.
[TorenuuanbHas SHEPTUS YIIPYTO
neopMUPOBAHHON MPYKUHBI.
[TorenunanbHas 3HEprus Tena
BOJIM3Y MOBEPXHOCTU 3EMIIH.
[TorenumanbHbIE U
HEMOTEHIHAIbHBIE CUIIbL. CBS3b
paboThl HEMOTEHITUATIBLHBIX CHIT
C U3MEHEHUEM MEXAHUYECKOU
SHEPTUM CUCTEMBI TEN. 3aKOH
COXPAaHEHUSI MEXAaHUYECKON
SHEPIUMU.

Yupyrue v Heynpyrue
CTOJIKHOBEHMUSI.

[IpoBeneHne FKCIEpUMEHTA: U3YUEHUE
a0COJIFOTHO HEYNPYTOro yaapa

C IOMOIIIBIO IBYX OJIMHAKOBBIX
HUTSIHBIX MasiTHUKOB; UCCJICIOBAaHUE
CBSI3U paOOTHI CUJIbI C UBMEHEHHEM
MEXaHUUYECKOM IHEPTUU Telia

Ha IPUMEPE PACTSIKEHHS PE3UHOBOTO
KTyTa.

OrneHka aOCOIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEepEeHU (PU3NUECKUX
BEJINYUH.

Petienne pacueTHbIX 3a/1a4 C SBHO
3aTaHHOM (PU3UYECKON MOJIEIIBIO

C UCIIOJIb30BAaHNEM OCHOBHBIX 3aKOHOB
u HOpMyJ TMHAMUKU U 3aKOHOB
COXpaHEHHUSI.

Pemienne kauyecTBEHHBIX 3a7a4

C OIOPO Ha U3YUYECHHBIE B pa3jeiie
«MexaHuKa» 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKHUE SBIICHUA.

Ornucanne MeXaHUUECKOTO JIBMYKEHUS

C MCTIOJIb30BaHNEM (hU3HUECKIX
BEJINYMH: UMITYJIbC T€JIa, KHHETUYECKAs]
SHEPrus, MIOTEHIMAIbHAS DHEPT U,
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TexHnueckne ycTpoucTBa

U IIPAKTUYECKOE IPUMEHEHHE:
BOJIOMET, KOIIEp, NPY>KUHHBIN
IIUCTOJIET, ABUKCHUE PAKET

MexaHu4yecKkas paboTa, MEXaHUYeCKas
MOIITHOCTb.

AHann3 pU3n4eCcKuX MporeccoB

Y SIBJICHUH C UCIOJIb30BAHUEM 3aKOHA
COXpPAaHEHUSI MEXaHWYECKOW dHEPIuH,
3aKOHA COXPAHECHUs UMITYJIbCa.
OOBbsicCHEHUE OCHOBHBIX MPUHLIUIIOB
JEUCTBHUS U NIPAKTUYECKOIO
MPUMEHEHUSI TEXHUYECKUX YCTPOUCTB,
TaKMX KakK: BOJOMET, KOIIEp,
IIPYKUHHBIN TUCTOJIET.

OOBbsiICHEHUE TBUKEHUS PAKET C ONIOPOI

Ha W3y4YCHHbIC PU3NUECKUE BEIIMUUHbI
Y 3aKOHBI MEXaHUKH.
Hcnonp30BaHue npu MOArOTOBKE
COOOIIEHUM O TPUMEHEHUH 3aKOHOB
MEXaHHKH COBPEMEHHBIX
MH(POPMAITMOHHBIX TEXHOJIOTUN

JUIS1 TIOUCKA, CTPYKTYPUPOBAHUS,
MHTEPIIPETALNUN U MPEJICTABICHUS
nH(popMaIu, KpUTHUECKUN aHATN3
noJryqaemMou nHpopMaIuu
[IpoBeneHre KOCBEHHBIX U3MEPEHUH,
HCCIIEIOBAHUM 3aBUCUMOCTEN
(bU3UYECKUX BEJIMYWH, TIPOBEPKA
MPEAJIOKEHHBIX TUIIOTE3

Htoro no pazgeny

18
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Pa3nen 3. MoJgekyJisipHasi pu3nka ¥ TepMOIUHAMUKA

3.1

OCHOBEI
MOJIEKYJIIPHO-
KHHETUYECKOU TEOpUn

9

OCHOBHBIE MTOJIOKEHUS
MOJIEKYJISIPHO-KMHETHYECKOU
TEOPUHU U UX OIBITHOE 0OOCHOBAHUE.
BpoyHOBCKOE IBUXKEHUE.
Huddysus. Xapaktep IBUKCHUS

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

Ha OCHOBE 3TUX Mojelen. Macca

U pa3mepsl MolieKyl. KonnyectBo
BemiecTBa. [loctosHHas ABoraapo.
TeruioBoe paBHOBECHE.
Temneparypa u ee U3BMEpPEHHUE.
[Tkama remneparyp Llenscust.
Mogens uneajasLHOro rasa.
OcHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUHU UJICATBLHOIO Ta3a.
AOGcouroTHas TeMIiepaTypa Kak Mepa
CpEHEN KNHETUYECKON DHEPTUU
TEIUIOBOTO JIBUYKCHUS YaCTHII Ta3a.
[Ixana Temneparyp KenbBuHa.
['a30BbIE 3aKOHBI. Y paBHEHHUE
MenaeneeBa—KianeipoHa.

3akoH [lanbToHa. M30mpornecchl

IIpoBeneHNe 3KCIEpUMEHTA:
OIpEJEICHUE MACChl BO3lyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MEpEHU 00beMa KOMHATBI, JaBJICHMUS
U TEMIIEpaTyphl BO3AyXa B HEM;
UCCJIEIOBAHKUE 3aBUCUMOCTU MEXIY
rapamMeTpaMH COCTOSIHUS Pa3peKEHHOTO
rasa.

OreHka a0COJIIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTENH U3MEPEHUN (PU3NYECKHUX
BEJIMYHH.

OObsicCHEHUE OCHOBHBIX TPUHIIUIIOB
JIEHCTBUI TepMOMETpa U OapomeTpa

Y yCJIOBUH X 0€30MacHOro
UCITOJIb30BAHUS B IOBCEIHEBHOM
KU3HU.

Pacno3naBanue pusnveckux siBICHUN

B yU€OHBIX ONBITAX U OKpYXKaromiei
KU3HU: U Py3usi, OpOyHOBCKOE
JIBUYKEHUE.

OnucaHue TenIoBbIX SIBJICHUI

C UCIIOJIb30BaHUEM (PU3NYECKUX
BEJIMYMH: JJaBJICHUE ra3a, TeMIeparypa,
CpEIIHSsI KWHETUYeCKast SHEPTUs
Xa0THYECKOIO ABHKEHUS MOJIEKY!I,
CpEIHEKBAIpaTUYHasi CKOPOCTh
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B UJICATBHOM Ta3e C TIOCTOSTHHBIM
KOJIMYECTBOM BEIIISCTBA.
['padmgeckoe mpencTaBIcHUE
M30TIPOIIECCOB: H30TEpPMa, H30X0pa,
n3obapa.

TexHnueckne ycTpomcTBa

Y IPaKTHYECKOE TPUMEHEHHE:!
TepMOMETp, OapoOMeTp

MOJIEKYI.

AHanu3 GU3NYEeCKuX MPoLEecCoB

U ABJICHUM ¢ ucroyb3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpEIHEN
KMHETUYECKOW SHEPTUHU TEINIOBOTO
JBUKEHHUS MOJIEKYJI ¢ a0COJIIOTHOU
TEMIIEPATypPOH.

Pemenue pacueTHbIX 3a1a4 C SBHO
3aIaHHOM (PU3UYECKON MOJIEIBIO

C UCIIOJIb30BAaHNEM OCHOBHBIX
nonoxenuit MKT, 3akoHOB 1 hopmyn
MOJIEKYJISIPHON (PU3UKH.

PaboTa B rpynmnax npu njiaHupoBaHUH,
IIPOBEICHUH U HHTEPIPETALNH
PE3YNbTATOB OIBITOB U AHAJIU3E
JOTIOJTHUTENBHBIX UCTOYHHUKOB
uH(pOpMAaIUK 110 TEME

3.2

OCHOBBI
TEPMOTUHAMUKA

10

TepMoanHaMuyecKas CUCTEMA.
BryTtpennss sneprus
TEPMOJIMHAMHUYECKOU CUCTEMBI

U CIIOCOOBI €€ N3MECHEHUS.
KomuuecTBo TemioTsl u pabdora.
BHyTpeHHss1 5HEPTUS OTHOATOMHOTO
HealbHOro ra3a. Buabl
TEIUIONEPENAYH: TEIIONPOBOAHOCTb,
KOHBEKIIUS, U3JIyYEHHE. Y IebHAas
TEMJIOEMKOCTh BEIIECTRBA.

[IpoBeneHne SKCIIEpUMEHTA: U3MEPEHUE
YACIBHOMN TEIJIOEMKOCTH BEILIECTBA.
OreHka aOCOIOTHBIX U OTHOCUTEIBHBIX
MOTPENIHOCTENW U3MEPEHUN (PU3NYECKUX
BEJIMYUH.

N3yuenue Mojeneit napoBoi TypOHHBI,
JIBUTaTelIsl BHYTPEHHETO CrOPaHUs,
PEAaKTUBHOIO IBUTATEIIs.

OOBbsicHEHNE IPUHIUIIOB ACHCTBUS

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. [[puHIUTIBI
NEeUCTBUS TETJIOBBIX MAaIlIUH.
[TpeobpazoBanus SHEPTUN

B TEIUIOBBIX MallIMHAX.
Koaddurment nonesnoro aeiictTBus
TETUIOBOM MAIlIHBI.

uxn Kapuo u ero koaduipeHt
MOJIE3HOTO JECUCTBUSL.
DKOJIOTMYECKHUE TPOOIEMbI
TEIJI03HEPTETUKU.

TexHuyeckue yCTporucTaa

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

B [TIOBCEIHEBHOM KU3HU JABUTATEIS
BHYTPEHHETO CTOPaHMs, OBITOBOTO
XOJIOAUIbHUKA, KOHAUIIMOHEPA.
Onrcanue CBOMCTB TEIl U TEIUIOBBIX
SABJICHUM C UCIIOJIb30BAHUEM
(bu3MYeCcKUX BEIMYMH: 1aBJICHHE T'a3a,
TeMmrepaTypa, KOJIM4eCTBO TEIUIOTHI,
BHYTpPEHHSISl dHEprus, paboTa rasa.
Petienne pacueTHbIX 3a/1a4 C SBHO
3aTaHHOM (PHU3UYECKON MOIEIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJ MOJIEKYIISIPHOU (PU3UKH

U TEPMOJIMHAMUKHU.

Pelienne ka4yeCcTBEHHBIX 3a7a4

C ONOPOW HAa U3YUYEHHBIE B pa3IEie
«MonexynsipHas ¢puzuka

Y TEPMOJUHAMUKAY» 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE
SIBJICHUSI.

PaboTa B rpynnax npu aHaiuze
JIOTIOJTHUTEJIbHBIX HCTOYHUKOB
uH(pOpMaIUK IO TeEME
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3.3

ArperaTHble
COCTOSIHMSI BEIIECTBA.
da30BbIE MEPEXOABI

[TapooOpazoBaHue U KOHACHCALIUS.
Hcnapenue u xuneHue.
AOCOIIOTHAs M OTHOCUTENbHAS
BJIAJKHOCTB BO311yxa. HacelieHHbIi
nap. YaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTD
TEMIIEpaTypbl KUIIEHUS OT AABJICHUS.
TBepnoe Teno. Kpucrannmueckue
1 aMopdHbIe Tenaa. AHU30TPONUS
CBOMCTB KpuCTaLIOB. JKujkue
kpuctajuibl. COBpeMEHHBIE
Marepuaisl. [ naBnenne

U KpUCTAJUIM3aLus. Y IeJIbHas
TeruioTa riasieHus. Cyonumanusi.
VYpaBHeHuUE TEMI0BOTO OanaHca.
TexHuueckue ycTpoucTaa

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

Y HAHOTEXHOJIOTUU

[IpoBenenue s3kcepuMeHTa: U3MEPEHUE
OTHOCHUTEJILHOM BIAKHOCTH BO3IyXa.
Onenka aOCONIOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTENH U3MEpPEHUN (PU3NUYECKUX
BEJIMYUH.

N3ydeHne CBONMCTB HACHIIIIEHHBIX
MapoB, Coco00B U3MEPEHUS
BJIQYKHOCTH.

Hab6nronenue kuneHus

IIPY MIOHMYKEHHOM JIaBJICHUH,
HarpeBaHUs U TUIaBJICHUS
KPUCTAJUTMYECKOTO BEIIECTRA.
OObsicHEHUE IPUHITUTIOB ICUCTBUS

1 yCJI0BUM 0€30MaCHOT0 UCII0JIb30BAHUS
B IMIOBCETHEBHOMW XKU3HU THTPOMETPA,
MICUXPOMETPA, KaJJIOPUMETPA.

N3ydyeHne TEXHOIOTUI NOITYyYECHUS
COBPEMEHHBIX MAaTEPHUAIIOB, B TOM YUCJIE
HaHOMAaTEpPHUaJIOB.

Peliennie pacueTHbIX 3a/1a4 C SBHO
3aIaHHOM (PM3UYECKON MOJIEITBIO

C UCIIOJIb30BaHUEM YPaBHEHUS
TEIJIOBOTO OasaHca.

Pelienrie kKayeCTBEHHBIX 3a7a4

C OIIOPOY HA U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3NYECKUe
SIBJICHUSI 110 TEME.
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PacrosnaBanue GU3HMUECKUX SIBICHUM
B YU4E€OHBIX OMBITAX U OKPYXKarolen
KU3HU: Tepopmanus TBEpAbIX Tell,
HarpeBaHue U OXJaXJACHUE Te,
M3MEHEHHUE arperaTHbIX COCTOSTHUM
BEII[ECTBA M OOBSICHEHUE UX Ha OCHOBE
3aKOHOB U (POPMYIT MOJICKYJISIPHOM
(bu3MKH.

Hcnonb3oBanue nHGOpMAIMOHHBIX
TEXHOJIOTUH JIJIs TIOMCKA,
CTPYKTYpHUPOBAHUS, UHTEPIIPETALINU
U TIpeICTaBIICHUS MH(OPMALIMK TPU
MOATOTOBKE COOOIICHUM O MPUMEHEHUHN
3aKOHOB MOJIEKYJISIPHON (DU3UKU

Y TEPMOAVMHAMUKHU B TEXHUKE

1 TEXHOJIOTHSIX

Hroro no pazaeny 24
Pasznen 4. JjaekTpoguHAMHUKA
4.1 | DaexTpocTaThKa 10 DnekTpuzanms Tei. JiekTpuueckuil | [IpoBeneHne 3KkcriepuMenTa: U3MEPEHUE

3apsa. JlBa BUIa SIIEKTPUUECKUX
3apsaaoB. [IpoBogHuKH,
TADJICKTPUKU U MTOTYITPOBOJHUKH.
3aKOH COXpaHEHUs MIEKTPUUYECKOTO
3apsza.

B3anmoneiicTBue 3aps10B. 3aKOH
Kynona. ToueuyHbIi 3JI€KTpUUECKUN
3apsi. DNEKTPUUECKOE MOJIE.

AJIEKTPOEMKOCTH KOHJIEHCATOPA.
OrieHka aOCOFOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEH U3MEepEeHN (PU3NIECKUX
BEJINYUH.

N3ydyeHne npuHIUIIOB A1EUCTBUSA
AJIEKTPOCKOIIA, DJIEKTPOMETPA,
KOHJICHCATOPA.

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

Pabota cuit 351eKTpOCTaTHYECKOTO
nons. [lorennuman. Paznocts
noreHuuaoB. [ I[poBogHuky n
JADJICKTPUKH B
3JIEKTPOCTATUYECKOM TI0JIE.
JlnamexTpruyeckas IpOHULIAEMOCTb.
DnektpoeMKkocTh. KoHzencarop.
DIIEKTPOEMKOCTb INIOCKOTO
KOHJIEHCATOpa. DHEpPrus
3apsHKEHHOT 0 KOHJIEHCaTOopa.
TexHuueckne ycTpoicTBa

Y MIPAKTUYECKOE MPUMEHECHHUE:
3JIEKTPOCKOIL, AJIEKTPOMETD,
3JIEKTPOCTATUYECKAs 3aIlINTa,
3a3eMJICHUE AJIEKTPOIIPUOOPOB,
KOHJIEHCATOP, KONTMPOBAIbHBIN
armapar, CTpyMHBIN IIPUHTED

U yCIIOBUI 0€3011aCHOTO NPUMEHEHUS
B IIPAKTUYECKON KU3HHU,
KOIMPOBAJIBHOTO aIIapaTa, CTpPyHHOIO
MpUHTEPA.

PaccMmoTpenue puznyeckux o
CHOBAHUM 3JICKTPOCTATUYECKOU
3aIUThI U 3a3€MJICHUS
AIIEKTPONPHOOPOB.

Pemienne pacueTHbIX 3a/1a4 C IBHO
3aTaHHOM (PHU3UYECKON MOIEIBIO

C UCTIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
1 (HOpMyIT SIIEKTPOCTATUKH.

Peliennie kayeCTBEHHBIX 3a7a4

C OITIOPOY Ha U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKHE
SIBJICHUS DJIEKTPOCTATUKH.
Pacnio3naBanue Gpusnveckux siBICHUN
B YU4E€OHBIX OMBITAX U OKPYXKAIOIIEh
KU3ZHU: DJICKTpU3aIus Tel,
B3aMMO/ICHCTBHE 3aps0B U O0OBICHECHUE
MX Ha OCHOBE 3aKOHOB U (hopMyT
AJIEKTPOCTATUKH.

Onucanue U3y4eHHBIX CBOMCTB
BELIECTBA U AJIEKTPUUECKUX SIBICHUN

C UCIOJIb30BaHUEM (U3UUECKUX
BEJINYMH: JIEKTPUYECKUN 3apsi,
HaIpPsSKEHHOCTh AJIEKTPUUECKOTO OIS,
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MOTEHIIUAJI, PA3HOCTh ITOTEHIIUAJIOB,
AIEKTPOEMKOCTb.

AHanmn3 PU3NYECKUX MPOIECCOB

U SIBJICHUH C UCIIOJIb30BaHUEM
(bU3MYECKUX 3aKOHOB: 3aKOHA
COXPAHEHMS AJIEKTPUUECKOTO 3apsiia,
3akoHa KyioHna.

Pabora B rpynmax npu aHaimse
JIOTIOJTHUTEIILHBIX NCTOYHHKOB
nH(pOpMaIKU U TOATOTOBKE COOOIIEHUM
O MIPOSIBJICHUH 3aKOHOB DJICKTPOCTATUKU
B OKPYXAaIOIIeH )KM3HU U PUMEHEHUU
UX B TCXHUKE

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 LeTu.
DIIEKTPUYECKOE COMPOTUBIICHHUE.

Y nenpHO€E CONMPOTUBIICHUE
Bemectna. [locnenoBarensHoe,
napajijieibHOE, CMEIIaHHOE
COEMHEHUE MPOBOJHUKOB.
Paborta snexkTpuyueckoro Toka.
3akoH /[xxoyns—JIenna. MomHoCTb
ANEKTPUYECKOTO TOKA.

[IpoBeneHue SKCIIEpUMEHTA: U3YUEHUE
CMEIIIAHHOTO COCIMHEHUSI PE3UCTOPOB;
n3Mepenue JJ1C ucTtouyHuka Toka v ero
BHYTPEHHETO COMPOTHBIICHHS;
HaOJIOICHUE JIEKTPOJIN3A.

Orenka aOCOIOTHBIX M OTHOCUTEIIBHBIX
MOTPENIHOCTENW U3MEPEHUN (PU3NYECKUX
BEJIMYMH.

OOBsICHEHUE TIPUHITUATIOB ICHCTBUS

Y YCJIOBHI 6€30MacCHOT0 MPUMEHEHUS
aMIiepMeTpa, BOJIbTMETPA, PEOCTaTa,
HMCTOYHHUKOB TOKA,
AIEKTPOHATPEBATENHHBIX U
AIIEKTPOOCBETUTEIHHBIX MMPUOOPOB,
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DJIIEKTPOJIBIKYIIAS CHIIA U
BHYTPEHHEE CONPOTUBIICHUE
MCTOYHHUKA TOKa. 3akoH OMa

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

DJIEKTPOHHAs! TPOBOJAUMOCTh
TBEP/IbIX METAJIOB. 3aBUCUMOCTh
CONPOTHUBJIEHUSI METAJIIOB

OT TEMIIEpPaTypPBhl.
CBepXIpoBOIUMOCTb.
DIIEKTPUYECKAN TOK B BAKyyME.
CBOIICTBA 3JIEKTPOHHBIX ITYYKOB.
[TonynpoBonuuku. CoOCTBEHHAs
Y IIPUMECHAS IPOBOJIUMOCTD
MOJyNIpOBOAHUKOB. CBOMCTBA
p—Nh-nepexona.
[TonynpoBOIHUKOBBIE TTPUOOPHI.
DIIEKTPUYECKUM TOK B paCTBOpax
U pACIUIaBAX AJIEKTPOIUTOB.
DNEeKTPOIUTHYECKAS JUCCOLIUAIMSI.
DIIEKTPOJIN3.

DJIEKTPUYECKHI TOK B ra3ax.
CaMoCTOSTENbHBIN U
HECAMOCTOSATEJIbHBIN pa3psL.
Monnus. [1na3ma.

TexHuueckue ycTpoucTaa

TEPMOMETPA COMPOTUBJICHUS,
BaKyyMHOT'O JIM0JIa, TCPMUCTOPOB U
($hoTOPE3UCTOPOB, MOTYIPOBOTHUKOBBIX
JIMOJIOB, TaJIbBAHUKHU.

Pemenne pacueTHbIX 3a/1a4 C SIBHO
3aTaHHOM (PHU3UYECKON MOJIEIIBIO

C UCIIOJIb30BAHHEM OCHOBHBIX 3aKOHOB
u popmyn Tembl «IlocToSIHHBIM
BJICKTPUYECKUU TOK).

Pacno3naBanue pu3nyeckux siBICHUN
B YYEOHBIX ONBITaX U OKPYXKaIOIIeH
KU3HU: JICKTPUUYECKAS IPOBOJIUMOCTb,
TEIIOBOE, CBETOBOE, XMMHUECKOE,
MarHuTHOE JEUCTBHUS TOKA.

AHaIU3 3IEKTPUIECKUX SIBICHUN

Y MPOIIECCOB B LEMAX ITOCTOSTHHOTO
TOKa C MCII0JIb30BAHUEM 3aKOHOB:
3akoH OMa, 3aKOHOMEPHOCTH
MOCJIEIOBATEIBLHOTO U TAPAJIEBHOTO
COCJIMHEHUS POBOJIHUKOB, 3aKOH
Jxoynsa-Jlenna.

Onucanue u3y4yeHHbIX CBOMCTB
BEIIECTB U JICKTPUUECKUX SIBICHUI

C UCITOJIb30BaHUEM (PH3UUSCKUX
BEJIMYUH: DJIEKTPUUECKUH 3apsl, CHUJIa
TOKQ, 3JIEKTPUYECKOE HANPSIKEHHUE,
AJIEKTPUYECKOE COMPOTUBIICHUE,
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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

pa3HocTh notennumaino, 3/C, pabora
TOKa, MOIIIHOCTbh TOKA.
Hcnonb3zoBanre nHOOPMAITMOHHBIX
TEXHOJIOTUH /115 TIOMCKa,
CTPYKTYpHUPOBAHUS, UHTEPIIPETALINHI
U TIpe/icTaBlieHUus uHpopMauu

IIPHU MOJITOTOBKE COOOIIEHUI
O 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 KommuectBo OCHOBHBIEC BUIBI J€ITEILHOCTH
pa3/iesioB U TeEM [IporpammHoOe conepxanue
/11 4acoB oOy4Jaronuxcs
y4eOHOro rpeaMera
Pasznen 1. Dnexkrponmnamuka
1.1 | MarauTHO€ HoJe. 11 [TocTOsTHHBIE MATHUTHI. [IpoBeneHnEe SKCIEPUMEHTA: U3YUYCHUE

DJIeKTpOMarHuTHas
VHTYKLUS

BzaumoielicTBUE ITOCTOSTHHBIX
MarHuToB. MarHuTHoe mose.
BekTop MarHuTHOM MHIYKIIMH.
[TpuHUIMI cyniepno3uiuu
MarHMTHBIX oJIeH. JInHuM
MarHuTHOM nHaykiuu. Kaptuna
JIMHUM MarHUTHOM MHAYKIWU TOJIA
MOCTOSIHHBIX MAarHUTOB.
MarauTtHoe 1ojie NpOBOIHUKA

¢ TokoM. KapTuHa TMHUN UHAYKIUU
MarHuTHOTO HOJISI JJTUHHOTO
MPSIMOT'O TPOBOJIHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH
¢ TokoM. OnbIT Dpcrena.
B3auMoelicTBrE MPOBOTHUKOB

C TOKOM.

Cuna AMmnepa, ee MOAYJb

Y HaIlpaBJICHUE.

Cuna JlopeHua, ee MOIyJIb

Y HalpasieHue. /[Brmkenue
3apsIKEHHOM YaCTHULIbI

MAarHUTHOTO ITOJIS KaTyIIKH C TOKOM;
WCCIIEIOBAHUE JENUCTBHS IIOCTOSTHHOTO
MAarHATa Ha paMKy ¢ TOKOM;
VCCIICIOBAHUE SBIICHUS
AJIEKTPOMATrHUTHON UHIYKLIHH.

OreHka a0COJIFOTHBIX U OTHOCUTEIbHBIX
MOTPEUTHOCTEN U3MEPEHUN (PUZNUYECKUX
BEJIMYHH.

OObsicHEHUE IPUHLIUIIOB IEUCTBUS

Y yCJI0BUI 0€30MMacHOr0 NPUMEHEHUS
IIOCTOSIHHBIX MarHUTOB,
IEKTPOMATHUTOB, DJIEKTPOABUIATENIS,
YCKOPUTENIEH 2JIEMEHTAPHBIX YaCTHIIL,
VHAYKIIMOHHOM IEUH.

Pemenue pacueTHbIx 3a1a4

Ha MpUMEHEHHE (POPMYJIT TEMBI
«MarauTHoe nosue. JNeKTPOMArHUTHAS
WUHIYKLHS.

Pemenne kayeCcTBEHHBIX 3a1a4

C OIIOPOY HA U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NUECKUE

44




B OJJHOPOJHOM MarHUTHOM TOJI€.
Pabora cumnel Jlopenta.

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

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

IIpaBuio Jlenna.

NHnykTuBHOCTG. fIBNEHNE
CaMOMHAYKIMH. DJIEKTPOABIKYLIAs
CuJa CaMOMHIYKIIHH.

DOHeprusi MarHUTHOTO TOJIS KaTyIIKU
C TOKOM.

DNEeKTPOMarHuTHOE TOJIE.
TexHuueckue ycrponcraa

Y [IPAKTUYECKOE IPUMEHEHHE:
MOCTOSTHHBIE MarHUTHI,
AIIEKTPOMArHUTHI,
AIEKTPOABUTATEND, YCKOPUTEIN
AJIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS [1€Yb

SABJICHUS TEMBI «MarHuTHOE MoJe.
DIIEKTPOMAarHUTHAS! UHIYKLIHSD).
OnpeneneHue HanpaBIeHUs BEKTOpa
WHYKIIMM MAarHUTHOTO TOJIs
MIPOBOJAHUKA C TOKOM, CUJIbI AMIiepa
u cwibl JIopeHna.

Pacno3naBanue pusndeckux siBICHUN
B YYEOHBIX ONBITaX U OKPYXKaIOIIeH
JKU3HU: B3aUMOJICCTBUE MATHUTOB,
AIEKTPOMArHuTHAsI HHAYKIUA,
JIECTBUE MAarHUTHOTO MOJISl Ha
MIPOBOAHUK C TOKOM M IBUKYIIHICS
3aps.

AHaJIN3 SJIEKTPOMATrHUTHBIX SBICHUMN
C UCIIOJIb30BAaHUEM 3aKOHA
AIEKTPOMArHUTHON WHTYKIIUH.
Onucanue n3y4yeHHbIX CBOMCTB
BEILIECTB U AJIEKTPOMArHUTHBIX
SBJICHUH C UCIIOJIb30BaHUEM
bU3NYEeCKUX BEITUYUH: MHAYKITUS
MarHUTHOIO MOJIsl, cCujia AMnepa, cuiia
Jlopeniia, THAYKTUBHOCTh KaTyIIKH,
AHEPIUsl JIEKTPUUECKOTO 1 MATHUTHOTO
oJjen

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. [IpeBpamienue suepruun
IIPU TAPMOHUYECKUX KOJICOAHUSIX.
KonebarenbHblii KOHTYP.
CBOOOIHBIE AJICKTPOMATrHUTHBIE
KoJieOaHusl B UACaTbHOM
K0JIe0aTeIbHOM KOHTYpe. AHAIOTUs
MEXIy MEXaHUICCKUMHU U

QJICKTPOMAIrHUTHBIMHA KOJICOAHUSIMU.

®opmyna TomcoHa. 3aKkoH
COXPaHEHUS PHEPTUU B UIECATBHOM
K0J1e0aTEIbHOM KOHTYDE.
IIpencrasieHue o 3aTyXaromux
KosieOaHusX. BoIHyKIeHHbIE
MEXaHUYECKUE KOJIeOaHMUsI.
Pe3onanc. BeiHyX/1eHHBIE
3JIEKTPOMArHUTHBIE KOJICOAHNUS.
ITepeMeHHBIN TOK.

CunycouanbHbIN IEPEMEHHBIN TOK.

HccenenoBanue napameTpoB
KOJIeOaTeIbHON CUCTEMBI — [TEPUO/IA,
Y4acTOThI, AMIUIUTYABI U (ha3bl
KoJieOaHuM (MPy>KMHHBII

W/WJIA MaTeMaTUYECKUN MasSTHUK).
HaOmnronenue 3aTyxarmmnmx KojaeoaHuu.
HccnenoBaHue CBONCTB BHIHYKICHHBIX
Kosie0aHui.

HaOmronenue pezoHanca.

[IpoBenenue s3KCepUMEHTA:
MCCJICI0BAHNE 3aBUCHMOCTH TEpUOa
MaJIbIX KojeOaHuid rpy3a Ha HUTH

OT JYIMHBI HUTU U MAaCChI TPY3a;
HCCJICTIOBAHNE TIGPEMEHHOTO TOKA

B 1IETIM U3 MOCEA0BATEIEHO
COEIMHEHHBIX KOHEHCATOPa, KaTYIIKA
U PEe3UCTOpA.

Ornenka aOCOIOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTEH U3MEPEHNN (PU3NUECKHIX
BCJIMYHH.

OOBsICHEHUE TIPUHITUATIOB ICHCTBHUS

Y YCJIOBHI O€30TIaCHOTO TPUMEHEHUS
AIEKTPUUECKOTO 3BOHKA, TEHEpATOpa
MEPEMEHHOTO TOKA, JINHUU
AIIEKTpOTIepeay.

Pemenune pacueTHbIX 337124 C SIBHO
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MonHOCTh NEPEMEHHOTO TOKA.
AMIUTNTYTHOE U JEUCTBYIOLIEE

SHAYCHUC CHUJIbI TOKA X HAIIPAKCHUS.

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

IIPpH ITPONU3BOJACTBEC DJICKTPOIHCPIUH.

KynbTypa ucnons3oBanus
AJIEKTPOIHEPTUH B MIOBCEIHEBHOU
JKA3HU.

TexHuueckue ycTpomucTaa

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

3aJIaHHOHN (PU3HUECKON MOJICITHIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
U (GOopMyJ1, ONHUCHIBAIOLINX
MEXaHUYECKUE U DJIEKTPOMArHUTHHIC
Kosie0aHusl.

Onucanne MEXaHUYECKUX

Y DJIGKTPOMArHUTHBIX KOJeOaHu

C MCIOJIb30BaHUEM (PU3HUECKUX
BEJIMUMH: IEPUOJ U YacTOTa
KoJeOaHuil, aMInTyaa u asza
Kosie0aHu, 3aps] U cujia TOKa

B FAPMOHUYECKHX JICKTPOMArHUTHBIX
KOJIeOaHUsIX.

Pernenne kadyecTBEHHBIX 3a/1a4

C ONOpPOM Ha M3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OTICHIBAIOIIINE
MEXaHUYECKUE U 3JIEKTPOMarHUTHbIE
Kosie0aHusl.

Pabora B rpynmax mpu miaHUpOBaHHH,
MPOBEJICHUH U UHTEPIIPETALIUU
pe3yJIbTAaTOB OMBITOB, M aHATIN3E
JTOTIOJTHUTEIBHBIX HCTOYHHUKOB
uH(pOpMaIUK 110 TEME

2.2

MexaHnueckue
Y 3JIEKTPOMATrHUTHBIE
BOJTHBI

Mexanuyeckue BOJIHbBI, yCIOBUS
pacnpocrtpanenus. [lepuos.
CkopocTh pacpoCTpaHEHUs

Y JyirHa BOJIHBL. [lonepeunbie

N3yuenune o6pa3oBaHus

U pacipoCTpaHEHUS MOTIEPEUHBIX
Y TIPOJIOJIBHBIX BOJTH.
Habmonenue orpakeHus
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Y TIPOJIOIBHBIE BOJIHBI.
Nutepdepenius u nudpaxiys
MEXaHUYECKUX BOJIH.

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

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

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

[TpuHIMIIBI paaUOCBSI3U

U TeneBuieHus. Paguonokanus.
DIEKTPOMAarHUTHOE 3arpsi3HEHUE
OKPYKaIOLIEN CPEJIbL.

TexHuueckue ycTponcTaa

Y MMPAKTUYECKOE MPUMEHEHUE:
MY3bIKaJIbHbIE UHCTPYMEHTHI,
yIbTPa3ByKOBast JUAarHOCTUKA

B TEXHUKE U MEAULIMHE, paap,

U TIpeJIoMJICHUS], HHTep(pepeHuu

U TUGPaKIIIN MEXaHUYECKUX BOJTH.
HabGnronenue cBs3u rpOMKOCTH 3ByKa
Y BBICOTHI TOHA C AMIUIUTY 10U

Y YaCTOTOM KOJIEOAHUH, 3ByKOBOTO
pEe30HaHca.

HccenenoBanue CBONCTB
AIIEKTPOMATrHUTHBIX BOJIH: OTPAKEHHUE,
IIPEJIOMJIEHUE, MTOJIAPU3ALS,
nupakuys, “HTepdepeHIus.
N3ydeHune ycioBui n3nydeHus
AIEKTPOMATHUTHBIX BOJIH, B3AUMHOMN
opueHTaluu BeKTopoB E, B, v

B DJIEKTPOMArHUTHOW BOJIHE.
N3ydyeHne npuMeHeHus
AJIIEKTPOMATrHUTHBIX BOJIH B TEXHUKE

U OBITY.

OOBbscHEHNE IPUHIUIIOB ACHCTBUS

Y YCJIOBHI 0€3011acCHOT0 MPUMEHEHUS
MY3bIKaJIbHBIX HHCTPYMEHTOB,
YIABTPA3BYKOBOW JUArHOCTUKU

B TEXHUKE U MEIULIMHE, paiapa,
paanoNpUEMHHUKA, TEIEBU30PA,
anTeHHbl, Tenedona, CBY-meun.
Permenune pacyeTHbIX M KaY€CTBEHHBIX
3a/1a4 ¢ OIOPOM HA U3YUYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OMTUCHIBAOIIHE
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paavoONPUEMHHUK, TEIEBU30D,
aHTeHHa, Teneon, CBU-neupb

pacnpoCTpaHEHUE MEXAHUYECKUX
Y 3JICKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanre nHGOPMAITMOHHBIX
TEXHOJIOTUH JIJIs TIOMCKa,
CTPYKTYPHUPOBAHUsA, UHTEPIIPETALUN
U TIpeICTaBJIeHUs] HH(OPMaIIUK

IIPHU MOJITOTOBKE COOOIIEHUI
00 MCI0JIb30BAHUH AJIEKTPOMArHUTHBIX

BOJIH B TEXHHUKE.
VYyacTtue B IUCKyccun

00 3JIEKTPOMAarHUTHOM 3arpsi3HEHUN
OKPY’KarOIIEU CPEIBI.

PaboTa B rpynnax npu mjiaHupoOBaHUH,
IIPOBEICHUH U HHTEPIPETALNH
PE3yNbTATOB OIBITOB U AHAJIU3E
JIOTIOJTHUTENBHBIX UCTOYHUKOB
uH(pOpMAaIUK 110 TEME

2.3

Onrtuka

10

['eomeTprueckast onTuka.
[IpsamosMHENTHOE pacpOCTPaHEHUE
CBETA B OTHOPOIHOU cpene. JIyu
cBeTa. TOYeUHbIN UCTOYHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
otpaxeHus ceeta. [loctpoenue
M300paXEHUM B TUIOCKOM 3€pKaJie.
IIpenomiienue cBeta. 3aKOHBI
MPEIOMJICHUS CBETa. AOCOTIOTHBIN
nokasaresnp npenomiienus. [loaHoe

N3ydenue sBII€HNs TIOJHOTO
BHYTPEHHETO OTPaXEHUs, €T0
IIPUMEHEHUS B CBETOBOJIE.

N3yyenne Mmonenen MUKPOCKOIIA,
TEJIECKOIIA.

ITonmydyeHue criekTpa ¢ IOMOILBIO
IPU3MBI U TU(PPAKIIMOHHON PEIIETKH.
M3mepenne nokasaress NpeaoMIICHUs
CTEKIJIA.

HccnenoBanue CBOMCTB M300paKeHUN
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BHYTPEHHEE OTPaXKECHUE.
[IpenenpHbIN yro MoaHOTo
BHYTPEHHETO OTPAKCHUSI.
Hucnepcust cBeta. CliokKHBIN COCTaB
oenoro ceeta. LBer.

Cobwuparorniye 1 paccemBaroIne
nH3b1. ToHKas muH3a. DOKyCHOE
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.

VYV cnoBust HaOIIOAEHUS

MaKCHMYMOB U MUHUMYMOB

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.
OOBbscHEHNE IPUHIUIIOB ACHCTBUS

U yCIIOBUI 0€3011aCHOr0 NPUMEHEHUS
OYKOB, JyTibl, hOTOAIIapaTa,
MPOEKIIMOHHOIO aIIapara,
MHKPOCKOIIa, TEJIECKONa, BOJOKOHHOMN
ONTHKH, TUPPAKIMOHHON PEIIETKH,
MOJIAPOU/IA.

Pelenue pacueTHbIX 3aa4 C SBHO
3aIaHHOM (PU3UYECKON MOJIEITBIO

C UCIOJIb30BAHUEM OCHOBHBIX
3aKOHOB U (POPMYJI T€OMETPUUYECKOM
OITHKH.

[TocTpoenue u onucanue n300paxeHus,
CO37aBa€MOT0 IIJIOCKUM 3€pKAJIOM,
TOHKOMW JIMH30M.

PaccMmoTtpenue nipenenos
MPUMEHUMOCTH T€OMETPUUYECKOMN
OITHKH.

PacnioznaBanue Gpusndeckux sBICHUAN
B OIIBITAX U OKPYKAIOLIEH KU3HMU:
MPSIMOJIMHEWHOE PACIIPOCTPAHEHUE
CBETa, OTPAXKEHUE, IPEJIOMIICHHUE,
uHTephepeHus, 1udpaxius

U MOJISIpU3aIUsl CBETa, IUCTIePCUs
CBETA.
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[Tonspuzanus ceera.

TeXHUYECKHE yCTPOUCTBA

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

N3yuenue ycioBuit HaOI0ICHUS
MaKCHMYMOB U MUHUMYMOB

B MHTEp(EPEHIIMOHHON KapTHUHE
OT IBYX CUH(]a3HbBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

VY cnoBue HaOIIOAEHUS TTIABHBIX
MaKCHMYMOB MPH MaICHUU
MOHOXPOMATHYECKOI'O CBETa

Ha TU()PaKIIMOHHYIO PEIIETKY.
AHaJIN3 ONITHYECKUX SIBJICHUI

C UCITOJIb30BAHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEMTHOTO PaclpOCTPaHEHHUS
CBETa, 3aKOHBI OTPAKECHUS CBETA,
3aKOHBI IPEJIOMJICHHUSI CBETA.
Onucanue ONTUYECKUX SIBICHUN

C UCHOJIb30BaHUEM (PU3UUECKUX
BEJINYUH: (POKYCHOE PacCTOSIHUE

Y ONITUYECKAs CUJla JIMH3bI

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
MOJTyJIsl CKOPOCTH CBETA B BAKYyME,
MIPUHLNI OTHOCUTEIbHOCTH
OWHIIITENHA.

Pemenue kaueCTBEHHBIX 3a0a4

C OIOPOM Ha U3YUYEHHBIE MMOCTYJIAThI
CTO.

Hcnonb3oBanre nHGOpMAIMOHHBIX
TEXHOJIOTUH /1151 IOUCKA,
CTPYKTYPUPOBAHUsA, UHTEPIIPETALUN
U TIpeJICTaBJIeHUs] HH()OpMaILIUH
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OTHOCUTEIBHOCTD
OJTHOBPEMEHHOCTH. 3aMeIJICHNE
BPEMEHU M COKPAICHUE JITTUHBI.
DHeprus U UMIYJIbC
PEAATUBUCTCKOM YaCTHIIBI.
CBs13b Macchl C 3Hepruei

1 UMITYJIbCOM PEIISITUBUCTCKOMN
JaCTHI[bI. DHEPTHUS TTOKOS

IIPH MOJTOTOBKE COOOIICHUN
O TPaHUIAaX MPUMEHUMOCTHU
KJIACCUYECKOU MEXAHUKHU YU OCHOBAX

CTO

Hroro no pazgeny

Pa3znen 4. KBanToBasi pusuka

4.1

DJIIeMEHTHI KBAHTOBOU
ONTUKH

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

A.I'. CroneroBa. 3aKOHBI
dboroaddexra. YpaBHeHHE
OitamrreitHa 1 ororddexra.
«Kpacnas rpanuna» porodddekra.
JlaBnenue cBeta. OMbBITHI

I1.H. JIebenena.

XHUMHUYECKOE JICHCTBHUE CBETA.
TexHnueckue ycTpoucTsa

U TIPAKTUYECKOE IPUMECHEHHE:!
boTO37EMEHT, POTOAATUHK,
CoJIHEeYHas baTapesi, CBETOIHO]]

Ha6monenue potordpdexra

Ha YCTAHOBKE C IMHKOBOM TUTACTHUHOM.
HccnenoBanne 3aKOHOB BHEIITHETO
dhoTodrddekra.

OOBsiCHEHUE OCHOBHBIX ITPUHITUTIOB
JIEUCTBHS TEXHUUECKUX YCTPOUCTB,
TaKuX Kak: OTOAIEMEHT, (DOTOIATUUK,
COJIHEUHas1 OaTapesi, CBETOIUOT;

U yCIIOBUM X 0€30MacCHOT0
MPUMEHEHUS B TPAKTUYECKON JKU3HU.
Pemenue pacdeTHbIX 3a/1a4 € SIBHO
3aIaHHOM (PM3UYECKON MOJIEITBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (hOpMYJT KBAHTOBOW OTITHKHU.
Pemenne kauecTBEHHBIX 3a/1a4

C OMOPOM HA U3YUYEHHBIE 3aKOHbI,
3aKOHOMEPHOCTH KBAaHTOBOW OMTUKH.
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Pacnio3naBanue Gu3NYeCKuX SBICHUN
B Y4E€OHBIX OIBITAX:
dboToanekTpudeckuii 3 PpexT, CBeToOBOE
JTaBJICHUE.

Omnucanne N3y4eHHBIX KBAHTOBBIX
SIBJICHUI U MTPOIIECCOB

C UCTIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: CKOPOCTH JIEKTPOMArHUTHBIX
BOJIH, JIJTMHA BOJIHBI M YaCTOTa CBETA,
AHEPrUs U UMITYJIbC POTOHA

4.2

Crpoenue atoma

Mogens atoma Tomcona. OnbITbI
Peszepdopaa no paccesnuio
a-yactuil. [ [maneTapnas Mmoaenb
aroMma. [loctynarel bopa.
N3nyyenue u norioiieHue GoTOHOB
[P IIEPEX0JIE ATOMA C OJHOTO
YPOBHSI JHEPIUU HA Apyroi. Buasl
cnekTpoB. CeKTp ypOBHEN SHEPTUH
aToMa BOJOPOAA.

BoanoBble cBOMcTBA yacTHUIl. BOIHBI
ne bpoiunsa. KopnyckynsipHo-
BOJIHOBOU TYaJIU3M.

CHOHTaHHOE U BBIHYXJIECHHOE
W3JIy4YEHHUE.

TexHuueckue ycTponcTaa

Y IPAKTUYECKOE TPUMEHEHHUE:
CIEKTPAJIbHBIA aHAJIN3

N3yuenne monenu onsita Pesepdopra.
IIpoBeneHne sKCcIIepUMEHTa

10 HaOJIIOICHUIO JIMHEHYATOT0 CIEeKTpA.
OneHka abCONIOTHBIX U OTHOCUTENIbHBIX
MOTPEUTHOCTENH U3MEPEHUN (PU3NYECKHUX
BEJIMYUH.

N3yuenne monenu aroma: TomcoHa,
MJIaHETapHON MOJENH aTOMa, MOJIENH
aroma bopa.

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

Pemenne kauecTBEHHBIX 33124

C OIIOPOM HA U3yYEHHBIE 3aKOHBI,
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(CIEKTPOCKOIT), J1a3ep, KBAaHTOBBII
KOMITBIOTEP

3aKOHOMEPHOCTH U (PU3HUECKUE
ABJICHHS 110 TeMe « CTpOeHUE aToMay.
Pacnio3znaBanue (pu3nuecKux SBICHUIMI
B yUEOHBIX OIBITaX: BOSHUKHOBEHHE
JMHENYATOrO CIIEKTPa U3ITyUECHHUS.
AHanan3 KBaHTOBBIX IIPOLIECCOB

Y SBJICHUI C UCIIOJIb30BAaHUEM
mocTysaroB 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 NPOTOHA U HEUTPOHA.
Hyxnonnas moznens sapa
['eiizenbepra-MBanenko.

3apsan siapa. MaccoBoe yucio sipa.
N3otomsL.

Anwda-pacnaa. DIeKTPOHHBIH

Y MO3UTPOHHBIM OeTa-pacnaj.
[MamMma-uznyuyenue. 3akoH
PaAMOaKTUBHOIO pacraja.

N3ydeHne SJKCepuMEHTOB,
JTIOKa3bIBAIOIINX CI0KHOCTh CTPOSHUS
aTOMHOTO s7Ipa.

HccnenoBanne TPEKOB YaCTHUI]

(1o roToBbIM oTOrpadusIM).
N3yueHnue s1epHbIX CUJl, 1IEPHBIX
peaKkIui CUHTE3a U pacnaja,
TEPMOSIIEPHOTO CUHTE3A.

N3ydeHne HyKIIOHHOM MOJIENH s11pa
I'eitzenbepra-MBanenko.

OObsicHEeHUE YCTpONCTBA

Y IPUMEHEHHUSI JO3UMETpa, KaMepbl
Busnbcona, ssgepHoro peakropa,
aTOMHOU OOMOBI.

Pemenue 3anau ¢ onopou

Ha MOJyYEHHbIE 3HAHUS, B T.4. O 3apsje
Y MAacCOBOM YHCIIE AIpa.
Pacno3naBanue pu3nuecKux sBICHUM
B yu€OHBIX ONBITAX U B OKpYXKaromien
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DHeprus CBSI3U HyKJIOHOB B SIPE.

S nepHble CHUIIBL.

JledbexT Maccol sipa.

S nepneie peakiuu. Jlenenue

Y CHUHTE3 SIEP.

S nepnsiit peakrop. TepmosaepHsIi
cunTes. [Ipobaembl U mepcneKTUBbI
AIEPHON YHEPIETUKMU.
DKOJOTUYECKUE ACTIEKTHI SJIEPHOU
DHEPIrETUKHU.

DneMeHTapHble YacTUllbl. OTKpBITHE
IIO3UTPOHA.

MeTtoabI HAOIIOIEHUS

Y PETUCTpaLMU 3JIEMEHTapPHBIX
YaCTHII.

OyHIaMEHTAJIbHBIE
B3auMoOJIchcTBUS. EqMHCTBO
(buU3MYECcKO KapTUHBI MUPA.
TexHuueckue ycTrpomucTaa

Y MMPAKTUYECKOE MPUMEHEHUE:
JIO3UMETP, Kamepa BuiibcoHa,
SJIEPHBINA PeaKTop, aToMHasi oomba

KW3HU: €CTECTBCHHAS M UCKYCCTBECHHAs
PaIOAKTUBHOCTb.

OnucaHne KBaHTOBBIX SIBJICHUI

1 IIPOLIECCOB C UCTI0JIb30BAHUEM
(hU3NYECKUX BETUYHH: TIEPHUOJT
MOJIypacrajia, SHEPrus CBSI31 aTOMHBIX
snep, AeeKT MacChl sapa.

AHanu3 IpoIecCoB U SIBJICHUMN

C UCIIOJIb30BaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPAaHEHHUS
AJIEKTPUYECKOTO 3apsiaa, 3aKOH
COXPaHEHHSI MaCCOBOTO YHCIIA,
nocrynartsl bopa, 3akoH
PaIMOAKTUBHOIO pacnaja.

VYuyacrtue B paboTe KPyrjoro crojia
«DPyHIaMEHTAJIbHBIC B3aUMOCUCTBUS.
EnuncTBO huzndeckoil KapTHHBI MUPAY.
Hcnonb3oBanre nHGOPMAITMOHHBIX
TEXHOJIOTHUH JIJIs TIOMCKA,
CTPYKTYPHUPOBAHUs, UHTEPIIPETAUN

U TIpeJICTaBJIeHUs] H(OpMaILIUK

IIPU MIOJITOTOBKE COOOIIECHUI

O MPUMEHEHUHU 3aKOHOB KBAHTOBOM
(U3UKH B TEXHUKE U TEXHOJIOTHSIX,
AKOJIOTMYECKUX ACIIEKTaX SIICPHOMN
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.

Comnneunas cucreMa.

Connne. CotHeuHass aKTUBHOCTb.

Ncrounuk sneprum ConHua U 3B€37.

3Be3/1bI, UX OCHOBHBIC
XapaKTepucTUKU. JlnarpamMmma
«CTIEKTPaJIbHbBIN KJIACC —
CBETHUMOCTBY. 3B€3/IbI IJIaBHOU
TOCJICA0BATSILHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTDY JIJIS 3BE3]1
TJIaBHOM TI0CJIE0BATEIbHOCTH.
BayTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHBIE TPEACTABIEHUS

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

Miteunsiii [1yts — Hama ["anakTuka.
ITonoxxeunue u nuxxenne CoiHIa

B 'anakTuke. THuIbl ragakTHK.
Paguoranaktviky u KBa3apsl.
UepHbie IbIPHI B SIpax ralakTUK.

ITonroroBka cooOmeHni 00 3Tamax
Pa3BUTHS aCTPOHOMHMH, O TPUKIIATHOM
1 MUPOBO33PEHYECKOM 3HAYCHUU
aACTPOHOMMH, O METOJIaX MOJIyYEHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUM,
OTKPBITUSIX B COBPEMEHHOM
aACTPOHOMMUH.

N3ydeHne coBpeMEHHBIX
MIPEJICTaBICHUI O MPOUCXOXKICHUU

u 3BoJirorM CoJIHIIA U 3BE3]I.
N3yueHne TUIIOB TaJIaKTHK,
pPaIuOTAIAKTUK U KBa3apoB.
N3yuenne nBUKeHUS HEOCCHBIX Te,
ABOJIIOIMU 3Be311 U BceneHnou,
MPOIIECCOB, MPOUCXOASIINX B 3BE3/1aX,
B 3BE3JIHBIX CHCTEMaX,

B MEKTATAKTUYECKOU CPEIE,
MaciTabHOU CTPYKTYphl BeeneHHOI.
OOwbsicHeHue pacmmpenus Beenennoi
Ha OCHOBE 3aKOHa Xa00:a.
[ToaroroBka K 00CYXIEHUIO
HEpeIIeHHBIX ITP00JIeM aCTPOHOMHMH.
[IpoBenenue HabmOICHUI
HEBOOPYKEHHBIM TJIa30M

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

MacuitabHast CTpyKTypa
Bcenennon. MeraranakTuka.
Hepemennsie mpoOaemsl
aCTPOHOMUU

MOJIOKEHUST HEOSCHBIX 00BEKTOB

Ha KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3ua CeBepHOro noiayumapus

U SIPKUE 3BE3/IBI.

[TpoBenenue HaOIIOICHUI B TEIECKOII
Jlynsbl, miianer, Miueunoro IlyTu.
VYyacTre B IUCKYCCHH O HEPELIEHHBIX
npo0semMax aCTpPOHOMUH

Hroro no pazgeny

7

Pa3nen 6. O0o0maroniee nNoBTropeHue

6.1

O0o06marortee
MTOBTOPCHHE

4

O0600uIeHNe U cucTeMaTU3alus
COJZIepKaHus pa3aeioB Kypca
«Mexanuka», «MoJekysapHas
bu3MKa U TEPMOJUHAMUKAY,
«InexrpoauHamukay, «Komnebanus
1 BOJHBDY, «OCHOBBI CIIEIUATBHOMN
TEOPUU OTHOCUTEIHLHOCTHY,
«KBanrtoBas puszuka», « JIeMEHTHI
ACTPOHOMHH U aCTPOPUIUKU.
Ponb ¢puzuku 1 actpoHOMUN

B SKOHOMHYECKOM,
TEXHOJIOTHYECKOM, COIMATIbHON

1 OTUYECKOM chepax nesiTeTbHOCTH
YeJIOBEKA, POJIb U MECTO (hH3UKU

U aCTPOHOMHH B COBPEMEHHOM
Hay4YHOU KapTUHE MUpPA, 3HAYCHHUE

VYyacTue B AUCKYCCUU O poJin (PU3UKU
1 aCTPOHOMUH B PA3JIMUHBIX chepax
JIeSATCIBHOCTH YEJIOBEKA.
IToaroroBka cOOOIIEHUN O MECTE
(dbu3nYecKol KapTHUHBI MUpPA B PATY
COBPEMEHHBIX MPEACTaBICHUN

0 MPUPOJIE.

Brimonnenne yueOHbIX 3ajaHUM,
JIEMOHCTPUPYIOIIUX OCBOEHHUE
OCHOBHBIX MOHSTHH, PU3UIECKUX
BEJIMYMH U 3aKOHOB Kypca (PU3HKHU
10-11 xnaccos
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OIIMCATEIIbHOM,
CUCTEMATU3UPYIOLICH,
OOBSICHUTEITLHOM

Y IPOTHOCTUYECKON (PyHKIIMIHA
(u3nYeCcKOi TeopHH,

poJIb PU3NYECKON TEOPUU

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

B 0011IEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
IIPEICTABICHUN O IPUPOAC

Hroro no pazaeny 4
PesepBHoe Bpems

OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOI'PAMME
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HHEPEYEHDb (KOAUPUKATOP) PACITPEJEJIEHHBIX ITO KJIACCAM
MPOBEPAEMbBIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHUA
OCHOBHOU OBPA30BATEJBHOM MPOT'PAMMBI CPEJTHEIO OBILETO
OBPA30OBAHUSA U DJIEMEHTOB COAEPKAHUS 110 PUBUKE

B ¢enepanbHBIX M pPETMOHANBHBIX MPOIEIYypax OICHKHM KadecTBa 0Opa3oBaHUS
UCTIONB3yeTCs MepedeHb (KoaudukaTop) pacmpeesieHHBIX MO0 KaccaMm MPOBEPSIEMbIX
TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTEIbHOM MPOTPAMMBI
CpemHero o0mero o0pa3oBaHus U AJIEMEHTOB COJEPKaHUS 10 (HHU3UKE.

10 KJIACC

IIpoBepsiemble TPeOOBaAHUA K Pe3yIbTATAM OCBOCHHMS OCHOBHOI 00pa30BaTe/1bHOM
NPOrpamMMmbl

Kon [IpoBepsiembie IpeAMETHBIE PE3YIIHTATHl OCBOCHHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeIbHON MPOrpaMMBI CPEIHETO 00IIEro 00pa3oBaHus
pe3yJnbTara
10.1 JleMoHCTpUpOBaT, Ha TMpuUMeEpax pojib M  MECTO  (PUBUKHU

B ()OPMUPOBAHUU COBPEMEHHON HAYyYHOUN KapTUHBI MUpPa, B Pa3BUTHH
COBPEMEHHOW TEXHUKH U TEXHOJIOTUI, B TPAKTUYECKOMN JESITEIbHOCTH
JIIOJIEN

10.2 YYUTBIBATh TPAHUIBI TPUMEHEHHUS U3YYCHHBIX (DU3HMUSCKHUX MOJICIICH:
MaTepHalbHas TOYKa, WHEPIMAIbHAs CUCTEMa OTCYETa, aOCOJIOTHO
TBEPJOC TEJIO, UACAIBHBIN Tr'a3; MOJCIN CTPOCHUS ra30B, KHUIKOCTEH
U TBEPABIX TEJ, TOYCUHBIA DIICKTPUYCCKHH 3apsii — MPH PEIICHUU
bu3nYecKuX 3a1a4

10.3 Pacnio3naBaTh (usnueckue sBieHHs (IPOLECCh) U OOBACHATH HX
Ha OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETHUECKON TEOpUU
CTPOCHHsI ~ BeIIecTBa W DJJIEKTPOJWHAMHUKU:  PaBHOMEPHOE
U PaBHOYCKOPEHHOE MPSMOJIMHENHOE IBUKEHUE, CBOOOIHOE Ma/IeHNE
TeN, IBWKCHHE IO OKPY>KHOCTH, WHEPIHS, B3aHMMOJCHCTBHE Te;
mudy3usi, OpoOyHOBCKOE ABUKEHHUE, CTPOCHHE KUIKOCTEN 1 TBEPABIX
TeJ, HW3MEHEHHWE oO0bemMa TeNl TMpu HarpeBaHuH (OXJIAKICHUN),
TEIUIOBOE paBHOBECHE, WCIApEHHe, KOHICHCAIMS, IIJIaBJICHUE,
KpUCTAJUIM3AlUsl, KWUIIEHHWE, BIAXKHOCTh BO3[yXa, I[OBBILICHUE
JIaBJICHUS ra3a pu ero HarpeBaHUU B 3aKPBITOM COCY/JIE, CBSI3b MEXKIY
napaMeTpaMH COCTOSIHHSI Ta3a B M30MpOIleccax; AIEKTpU3aIus Ted,
B3aUMO/ICMCTBUE 3aPsII0B
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10.4

OnuceiBaTh MEXaHWUYECKOE JBIDKCHUE, UCIOJB3YysS (PU3HUECKHe
BEJMYMHBI: KOOPAUHATA, ITyTh, IEPEMEIICHHE, CKOPOCTh, YCKOPEHUE,
Macca Teja, Cuila, UMIIYJIbC Tella, KUHETUYeCKas DSHeprus,
MOTEHIUAJIbHAS JHEPTHsi, MeXaHudeckas pabora, MexaHU4yecKas
MOIIIHOCTb; TMpPH OINWCAaHUU TPaBUIBHO TPaKTOBaTh (HU3MUECKUIN
CMBICI HCHOJIb3YEMBIX BEIUYUH, UX OOO3HAUYECHUS U EIUHUIIBI,
HaXoJUTh (HOPMYJIbI, CBS3bIBAIOIIME JAHHYIO (PU3UUYECKYIO BEIIMUYUHY
C IPYrUMU BEJIMUMHAMU

10.5

OnuceIBaTh N3yUYEHHBIC TETNIOBBIE CBOMCTBA TEII M TEIUIOBBIC SBJICHUS,
UCTIONB3YSl (PU3WYECKUE BEJIMYHMHBI: JaBICHUE rasa, TemIepaTypa,
CpeIHssl KMHETHUYECKas YHEPrHsl XaOTUYECKOTO JBUKEHHSI MOJIEKYII,
CpEeIHEKBagpaTUyHasi CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOTHI,
BHYTPEHHSIS JHeprusa, padora raza, KOI(PPUUUMEHT MOJIE3HOrO
NEHCTBUSL  TEIUIOBOTO  JIBUraTelss; MpU ONMCAHUU MPaBHIBHO
TPakTOBaTh (PU3MYECKHA CMBICI HUCHOJB3YEMBIX BEIUYUH, HX
00O3HAYCHUS W EIUHHIBI, HAXOJUTh (HOPMYIBI, CBS3BIBAIOIINE
JaHHYIO (PU3MYECKYIO BETUUUHY C IPYTMMH BEIMYHMHAM

10.6

OnuncelBaTh  M3yYEHHBIE  JJIEKTPUYECKHME CBOMCTBA  BEIIECTBA
U DJIEKTpUYECKUE SABJICHUS (IIPOLECCHI), HCIHOJB3Ys (pU3MUecKue
BEJIMYMHBL:  DJIEKTPUYECKUM  3apsf,  JJIEKTPUYECKOE  IMOJIE,
HalpsOKEHHOCTh  TOJISI, NOTEHUMAl, Pa3HOCTh  MOTEHIMAJIOB;
IpyU  ONWCAHUU TIPABUIBHO TPAKTOBATh (DU3WYECKUIM  CMBICIH
UCIIOJB3YEMbIX BEJIMYUH, UX O0O3HAYCHMS] M €IUHUIILI; YKa3bIBaTh
(dbopMyIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BETUYUHY C APYTUMHU
BEJINYNHAMU

10.7

aHaJIM3UPOBaTh (PU3UUYECKHE TPOLECCHl U SBJICHUS, HCIOIb3Ys
bu3nYecKue 3aKOHbI ¥ MIPUHITUIIBL: 3aKOH BCEMUPHOTO TsroTenus, |, |1
u III 3akonbl Hpr0TOHA, 3aKOH COXpaHEHUS MEXAHWYECKOW DHEPIHH,
3aKOH COXPAHEHMS UMITYJIbCA, IPUHIIUI CYNIEPIO3ULIUN CUJI, IPUHLIAIL
paBHOMNpaBUs HHEPUHUAIBHBIX CHCTEM OTCYETa; MOJIEKYJIAPHO-
KMHETHUYECKYIO TEOPUIO CTPOCHHMSI BEIIECTBA, ra30BbIE€ 3aKOHbI, CBA3b
CpEIHE KUHETHMYECKOW 3SHEpPrHMM TEIUIOBOTO JABUKEHUS MOJIEKYJ
c aOCOJIFOTHOM TEeMITepaTypoil, MEPBBIM 3aKOH TEPMOAMHAMUKH; 3aKOH
COXpaHEHHUsl JJIEKTPUYECKOro 3apsaa, 3akoH KylloHa; mpu 3TOM
pa3ianyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOe
BBIPKEHUE U YCIIOBUS (TPAHUIIbI, 00JACTH) MPUMEHUMOCTHU

10.8

OOBSCHITL OCHOBHBIC NPHUHIUIIBI JEUCTBUS MaIlllMH, MNPUOOPOB
U TEXHUYECKUX YCTPOMCTB; pazinyaTh YyCIOBUS HX O€30MacHOro
MCIMOJIb30BaHUA B TIOBCEAHEBHOM KU3HU
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10.9

BBINONMHATE SKCIIEPUMEHTHI IO UCCIEAOBAHUIO (PU3HUYECKUX SBICHUN
U TIPOLIECCOB C UCMOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEpPEHUM;
npu SToM (QopMynmHpoBaTh TpoOseMy (3agady) © THIOTE3Y
y4eOHOI0 3KCIEPUMEHTA, COOMPATHh YCTAHOBKY W3 IMPEIJIOKEHHOTO
000pyI0BaHUsl, MPOBOIUTH OMBIT U (POPMYJIUPOBATH BHIBOIBI

10.10

OcyuiecTBiATh NpPSAMBIE U KOCBEHHBIE H3MEpPEHUS (PU3NUECKUX
BEJIMYMH; TPU ITOM BBIOMPATHh ONTHUMAIBHBIA CHOCO0 H3MEpEHHS
Y HCIIOJIb30BATh U3BECTHBIC METOBI OLICHKH MTOTPEIIHOCTEN N3MEPEHUI

10.11

HccnenoBaTh 3aBUCUMOCTH MEXKAY (U3MYECKUMHU BEIUMYMHAMHU
C HCIIOJB30BAHUEM IPSAMBIX U3MEPEHMM; IIPU 3TOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpPOBAaTh pe3yJbTaThl MOJYYEHHOW 3aBUCHUMOCTHU
(¢u3nyecKuX BEJIMYMH B BUJIE TAOJIUIl U IpadHKOB, JENIaTh BBIBOJbI
I10 pe3yJIbTaTaM MUCCIICIOBAHN

10.12

CobOmonare mnpaBwia 0O€30MacCHOrO Tpylda TMpU  IPOBEACHHUH
UCCIIEJOBaHUM B paMKax Yy4eOHOro JKCIEPUMEHTa, Y4eOHO-
UCCJIEIOBATENBCKON U MPOEKTHOW AESITENbHOCTU C HCHOJB30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U J1a0OpaTOPHOTO 000PYAOBAHUS

10.13

Pemarp pacueTHble 3a/1a4M ¢ BHO 3aJaHHON (PU3MUYECKON MOJEIbIO,
UCIIOJIb3Ysl (PU3WYECKHE 3aKOHBI M TMPUHLMUIIBI; HA OCHOBE aHaM3a
yCIIOBUS 3aJayd  BBIOMPATh (PUBHYECKYIO MOJEINb, BBIIEIAThH
bu3nueckue BeIMYMHbBI U (HOPMYJIbl, HEOOXOIUMBIE JIJISl €€ PEIICHMUS,
MPOBOJUTH PACUETHI U OLICHUBAThH PEATbHOCTH IMOJTYYEHHOTO 3HAYEHUS
(bU3NYECKOM BETMUUHBI

10.14

Pemlatb  kadecTBEHHbIE  3aJayu:  BBICTPAMBATH  JIOTUYECKH
HEMPOTUBOPEYUBYIO LIETIOYKY PACCYKICHUM C ONIOPOM HA U3YUYEHHBIE
3aKOHbI, 3aKOHOMEPHOCTH U (PU3NYECKUE ABJICHUS

10.15

Hcnonp3oBaTh TMpu  pEeHICHHH Y4YEOHBIX 3alad  COBPEMEHHBIC
UH(OPMAITMOHHBIE TEXHOJOTHUU [UJISl TOWCKa, CTPYKTYPUPOBAHMS,
WHTEPIPETAUA U TIPEACTaBICHUS YYEOHOW M HAay4YHO-TIOMYJIIPHOMN
uH(pOpMaIuK, TOTyYCHHON W3 Pa3IMUYHbIX UCTOYHUKOB; KPUTHUECKH
aHATM3UPOBATh MOTydyaeMyIo HH(POPMAIIHIO

10.16

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

10.17

Hcmonb30BaTh TeOpeTUYECKUE 3HAHUS 1O (DU3UKE B IOBCEIHECBHOM
YKU3HU JIJ1s1 o0ecrieueHus: 0€30MacHOCTH MpU 0OpallieHnu ¢ mprudopamMu
U TEXHUYECKUMU YCTPOWUCTBaAMH, [JIi COXPAHEHHUS 30POBbS
U COOJIIOZIEHUS HOPM DKOJIOTMYECKOTO TOBEJICHHUS B OKPYKaIOIIEH

cpene
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10.18

PaGoTath B rpyrime ¢ BBIIOJHEHUEM Pa3IUYHBIX COUAIBLHBIX POJIEH,
IUIAaHUPOBATh ~ paboOTy  TPYNIbI, PalMOHAIBHO  PACIPEICNSThH
O0s3aHHOCTH W TUIAHUPOBATh JEATEIBHOCTh B HECTaHAAPTHBIX
CUTyallusX, aJeKBAaTHO OIIEHMBATh BKJIaJ Ka)KJOrO0 U3 yYaCTHUKOB
IPYNIIBI B pelIEeHUE paccMaTpuBaeMou mpoodieMbl

IIpoBepsieMbIe Y1eMEHTHI COEPKAHUS

Kon
paszena

Kon
IIPOBEPSIEMOTO
DJIEMEHTA

HpOBepHeMBIe SJICMCHTHBI COACPKAHNA

OU3NKA UMETOAbI HAYYHOI O ITO3HAHHMA

11

duznka — Hayka o npupoje. HayuHbie MeTObI MO3HAHUS
OKpykaromero mupa. Poiib 3KCnepuMeHTa W TEOpUu
B IIpOII€CCE MO3HAHMS MPUPOJIbI. IKCIIEPUMEHT B (PU3MKE

1.2

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

MEXAHUKA

2.1

KMHEMATHUKA

211

Mexanuueckoe JBUKEHUE. OTHOCHUTENIBHOCTH
MexaHudeckoro  ABwxkeHus.  Cucrema  oTrcyera.
Tpaexropus

212

[lepemenienue, CKOPOCTb (cpennsist CKOPOCTBb,
MTHOBEHHasi CKOPOCTb) M YCKOpPEHHE MaTepHaIbHON
TOYKH, WX MPOCKIUH HA OCH CHUCTEMBI KOOPJIHUHAT.
CnoxeHue nepeMeIeHnii U CI0KEHHE CKOPOCTE

2.1.3

PaBHOMEpPHOE UM PaBHOYCKOPEHHOE MPSIMOJIUHEUHOE
nekeHue. ['padrku 3aBUCUMOCTH KOOPIMHAT, CKOPOCTH,
YCKOPEHUS, IyTHU U MEPEMEIICHUS MAaTEPUATbHOW TOUKHU
OT BPEMEHU

214

CBoOosHOE majieHue. Y CKopeHue CBOOOIHOTO aACHUS

2.15

KpuBonunerinoe paBwxkeHue. PaBHOMEpHOE JBUKEHHE
MATEPUAIIBHOM TOYKM MO  OKPYKHOCTH.  YTJOBas
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CKOpOCTb, JHMHEWHass ckopocTe. Ilepron u yacrora.
[leHTpocTpeMUTETHLHOE YCKOPEHUE

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 TMOCJIEIOBATEIIbHBIE PABHBIC
MIPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JBUKEHHUU
C HAYAJIBHOM CKOPOCTBIO, paBHOW HyJO. HM3ydeHue
JBUKCHHSI IIApUKA B BA3KOM KHUAKOCTH. 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 11 MarepuagbHOM TOYKH
B nHepnuanbHoi cucreme orcuera (MCO). Tperuii 3akoH
HeroToHa j1s1 MaTepuaIbHbIX 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
COTIPOTHBIICHUS MTPH JBWKCHHUH TeJIa B )KUIKOCTH WJIH Ta3e

2.2.7

BHOC W BpalllaTCJIbHOC ABUKCHUC a0COJIFOTHO

2.2.8

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

2.2.9

TexHnueckue yCTpPOWCTBA: MOAUIMITHUKH, JIBUYKCHHE
HMCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[TpakTnueckue pabGoTsl. M3yueHue nBmkeHus Opycka
10 HAKJIOHHOM TJIOCKOCTH MO/ AEHCTBUEM HECKOJIBKHIX CHIL.
HccnenoBanye 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIIUX
B AcpopMHUpYyeMOil TIPYKHUHE MU PE3UHOBOM OOpasIle,
OT BeNMWYUHBI uX Aedopmanuu. VMccnenoBanue ycioBui
paBHOBECHS TBEP/IOTO TEJa, UMEIOIIETO OCh BPaICHHUs
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2.3

3AKOHbI COXPAHEHHM 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 MaTepralibHOM TOUYKU. Teopema
0 KMHETHUYECKON YHEPTUH

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  HEMOTEHUHMAIBHBIX CHJI C  HW3MEHEHHEM
MEXaHUYECKOIM SHEPTUH CUCTEMBI TEJl. 3aKOH COXpPaHEHUS
MEXaHHYECKON YJHEPTUH

2.3.8 VYpyrue u Heynpyrue CTOIKHOBEHHUS

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

2.3.10 [Ipaktuueckue paboTbl. M3yueHue CBS3U CKOPOCTEU Tel

npu Heynpyrom ynape. MccienoBanue cBsi3M pabOThI
CUJIbI C U3MEHEHUEM MEXaHUYECKO YHEPTUH Tella

MOJIEKVIIAAPHASA ®U3UKA 1 TEPMOIMMHAMUKA

3.1

OCHOBBI MOJIEKYJISPHO-KUHETUYECKON TEOPUN

3.1.1 OCHOBHbIE  TIOJIOKEHHSI  MOJIEKYJIIPHO-KUHETUYECKOM
teopun. bpoyHoBckoe naBmxkenue. Huddysus. Xapaxkrep
JIBYDKCHUS U B3aMMO/JICHCTBUS YACTHIL BEIIECTBA

3.1.2 Mogenu CTpo€HHUSI Ta30B, KUJIKOCTEH W TBEPABIX Tel
1 00BSICHEHHE CBOWICTB BEIIIECTBA HA OCHOBE ATHX MOJIETICH

3.1.3 Macca monekyn. KonaudectBo BemiectBa. [loctosiHHas
ABorazpo

3.1.4 TermoBoe paBHOBecue. Temmeparypa U €€ U3MEpPEHHUE.
[ITkana remneparyp Llenscus

3.15 Mopens wupaeanbHoro raza. (OCHOBHOE ypaBHEHHUE

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

AOcomoTHasT ~ TeMmrepaTypa Kak ~ Mepa  CcpeaHel
KMHETHYECKOW 3HEPruU TEIJIOBOIO JIBMXKEHHS YaCTHI
ra3a. [lIkama remneparyp KenbBuna

3.1.7

VYpasnenue Knanelipona — MenneneeBa. 3akoH J[aibToHa

3.18

['a3oBbic 3akoHBI. M30mporiecchl B HIACATBLHOM Tase
C TIOCTOSHHBIM KOJMYECTBOM 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 TapaMeTpaMy COCTOSTHUSI pa3peKEHHOTO raza

3.2

OCHOBbBI TEPMOJIMHAMUKN

3.21

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

3.2.2

KonuvectBo TemnoTel U pabota. BHyTpeHHssT HEprus
OJIHOATOMHOT0 HJICAJIBHOTO Ta3a

3.2.3

Bunel temonepenauu: TEIIOMPOBOJHOCTb, KOHBEKIIHS,
U3IIyYCHHUE. TermoeMKoCTh Tena. VY nenvHas
TEIJIOEMKOCTh BeEIIEeCTBA. Pacyer KoiauyecTBa TEILIOTHI
MpY TeIionepeaaye

3.24

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

3.25

TennoBbie MammHbl. [IpUHIUIBI TEHCTBUS TEIJIOBBIX
MaiiuH. [TpeoOpa3oBaHus YHEPTUH B TEIJIOBBIX MaIlIMHAX.
Koaddumment mnomnesnoro neiictBus (mamee — KIIJI)
teroBo MamuHbL. [ukn Kapuo u ero KIIJ]

3.2.6

Btopoit 3akoH  TepmoauHamuku. HeoOGpaTumocThb
MPOLIECCOB B Ipupone. TemnoBble  IBUTaTENH.
DKOJIOTUYECKHE MPOOIEMBI TETUIOAHEPTETUKH

3.2.7

TexHnueckue yCTpPOMCTBA: JIBUTAaTellb BHYTPEHHETO
cropanusi, ObITOBON XOJOAWIHHUK, KOHAUITMOHED

3.2.8

IIpakTnueckue paboTHLI. Nsmepenne YACIBHON
TEIUIOEMKOCTH
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3.3

AT'PEI'ATHBIE COCTOSAHMA BEIHECTBA. ®A30BBIE ITEPEXO/IbI

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

3.3.2 AOCOJIOTHAasT M OTHOCUTENbHAsT BJIAKHOCTh BO3/IyXa.
Hacepimennsii map

3.3.3 Teepnoe Ttemo. Kpucramnuueckue u amopdHble Tena.
AHH30TPONUS CBOMCTB KPUCTAILIOB. JKUAKNE KPUCTAILIIBI.
CoBpeMeHHbIe MaTepualbl

334 [InaBneHne W KpucTauM3auusa. YAENIbHAs TEIUIoTa
iaBieHus. Cyonumanus

3.35 YpaBHEHHE TEIIOBOTO OaaHca

3.3.6 TexHUYecKue yCTpOMCTBA: TUTPOMETP M TICUXPOMETD,
KaJOPUMETP, TEXHOJOTHUU TMOJYYCHHUS COBPEMEHHBIX
MaTepuagoB, B TOM  4YHCIE€  HAaHOMAaTepUaJOB,
Y HAHOTEXHOJIOTUHU

3.3.7 [Ipaktrueckue padoThl. I3MepeHne BIa)KHOCTH BO3/1yXa

4 DJIEKTPOAMMHAMUKA
4.1 OJIEKTPOCTATHUKA

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

4.1.2 [IpoBOAHUKH, TUDIEKTPUKA U HOTYIPOBOIHUKH

4.1.3 3aKOH COXpaHEHHUS JIEKTPUUECKOT0 3apsiaa

41.4 B3aumoperictBue 3apsaaoB. 3akoH Kynona

4.1.5 nyeckoe noJie. HanmpsikeHHOCTh 3IEKTPUYECKOTO

uiyn. JINHAM HaNpsHKCHHOCTH

4.1.6 PabGota cun snexrpocraruueckoro mois. [lorenmmarn.
Pa3zHocTh moTeHIManoB

4.1.7 [IpoBOIHMKM W [HUPJEKTPUKHA B IOCTOSSHHOM
AIIEKTPUIECKOM ToJIe. J{ndnekTpudeckas mpoHUIIaeMOCTh

4.1.8 OnektpoeMkocTh.  KoHueHcaTtop.  DIJIEKTPOEMKOCTh

IINTOCKOT'O KOHJOCHCAaTOopa. 3HepFI/I$I 3aPAKCHHOTO
KOHACHCATOpa
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4.1.9

TexHr4eckrue yCTPOMCTBA: JJIEKTPOCKOIN, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAS 3aIuTa, 3a3¢MJICHHE
AIEKTPONPUOOPOB, KOHJIEHCATOpP, KCEPOKC, CTPYUHBIN
IIPUHTED

4.1.10 [Ipaktuueckue paboTel. HM3MepeHHe 3JIEKTPOEMKOCTH

KOHZICHCATOpa
4.2 [NHOCTOSAHHbIN SJIEKTPUYECKHNU TOK.
TOKU B PA3JIMYHBIX CPEJJAX

42.1 VYcnoBust CyliecTBOBaHUS MOCTOSTHHOTO 3JIEKTPUUYECKOTO
toka. crounnku Toka. Cuna Toka. [locTossHHBIN TOK

422 Hanpspxkenue. 3akodn Oma J1jid ydacTKa 1enu

4.2.3 DJEeKTpUYECKOE COMPOTUBIICHHE. Y JICTIbHOE COITPOTURIICHUE
BEIIECTBA

4.2.4 ITocnemoBaTenpHOE, napajuienabHOe, CMEIIaHHOE
COEIMHECHUE TTPOBOTHUKOB

4.2.5 PaboTa snexTpudeckoro Toka. 3akoH [[xoys — Jlenia

4.2.6 MOIIHOCTB AIIEKTPHUUECKOTO TOKA

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

4.2.8 DNeKTpOHHAas  MPOBOJAMMOCTh  TBEPJBIX  METAJIOB.
3aBUCUMOCTbH CONPOTHBIICHUS METAJUIOB OT TEMITEPaTyPHhI.
CBepXnpoBOIUMOCTh

4.2.9 OnexTpuyeckuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX
My4YKOB

4.2.10 [TonynpoBoguuku.  CoOcTBeHHass W TMpUMeECHas
MPOBOJMMOCTh  TTOJIyIPOBOAHUKOB.  CBoiicTBa  p-N
nepexoza. [lomynpoBoAHUKOBBIE TPHUOOPHI

4211 DNEeKTpUYECKUi TOK B ANEKTPOIUTAX.
DIIEKTPOIUTHYECKAS] AUCCOHNAIMS. DIECKTPOJIN3

4212 OnekTpuueckuid TOK B razax. (CamoCTOATENbHBIN

M HECAMOCTOSATENIbHBIM  pas3psAn. Pa3nuuHble TUIIBI
CaMOCTOATENBHOTO pa3psaa. Monnus. [1nazma
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4.2.13

TexHuyeckue yCTpPOWMCTBA: aMIIEPMETP, BOJIBTMETD,
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 snexkrpoimsa
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11 KJIACC

IIpoBepsieMble TpeOOBAHUS K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30BaTeIbHOM

NPOrpaMmbIl

Kon
MIPOBEPSIEMOTO
pe3ynbTara

[IpoBepsiemble IPEAMETHBIE PE3YIbTAThl OCBOEHUSI OCHOBHOM
0o0pa3oBaTenbHOM MPOTrpaMMBbI CPEAHETO 00111eT0 00pa30BAHMUS

111

JleMoHCTpHpoOBaTh Ha TNpUMEpPax pojib U MeCTOo  (PU3UKHU
B (hopMHpOBaHMH COBPEMEHHOW HAy4YHON KapTHHBI MUPA, B Pa3BUTHH
COBPEMEHHOW TEXHUKH U TEXHOJIOTUH, B MPAKTUYECKON JEATEIBHOCTH
JIOJIEH, 1IEJIOCTHOCTh M €IMHCTBO (PU3NUECKON KapTUHBI MUpa

11.2

Y4YUTBIBaTh rPaHULBI IPUMEHEHUS U3YUEHHBIX (PU3UUECKUX MOJEICH:
TOYECYHBIN ICKTPUUYECCKUM 3apsill, AIepHas MOJEIb 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 MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XUMHYECKOE,
MarHuTHOE€  JIEWCTBHsSI ~ TOKa,  B3aWUMOJCHCTBHEC  MAarHWTOB,
DJIIEKTPOMArHUTHAST ~ UHIYKUUS, JIEWCTBHE  MArHUTHOTO  TOJIS
Ha TPOBOJHUK C TOKOM W JBIKYIIUHCS 3apsll, JIEKTPOMArHUTHBIC
KOJeOaHWsT M BOJIHBI, MNPSAMOJMHEMHOE pPacnpoCTpaHEHUE CBETa,
OTpa’KEeHHE, MIPEJIOMIICHHE, uHTEpPEPEHIIHS, T pakius
U TIOJISIpU3alls CBETa, AUCTepCUs CBeTa, (hOTodeKTprudecKuid 3 HexT
(boToaddexT), cBeTOBOE MaBICHUE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aroMa BOJOPOJAd, €CTECTBEHHass U  UCKYCCTBEHHAs
PaaNOaKTUBHOCTh

114

OnuceiBaTh HM3yYCHHBIE CBOMCTBA BeEIIeCTBA  (DJIEKTPUUECKHE,
MarHUTHbIE, ONITUYECKUE, PTIEKTPUUECKYIO IIPOBOJUMOCTD PA3INYHBIX
Cpela) U DJIEKTPOMAarHUTHbIC SBJICHUS (MIPOIIECCHI), HUCIOB3YS
bu3nUecKkue BEIWYWHBI: JJIGKTPUYECKHM  3apsij, Ccuila TOKa,
AIEKTPUUYECKOE  HAMNPSHKEHUE, DJIEKTPUUYECKOE  COMPOTHUBJIECHUE,
pazHocTh noTeHImanoB, J/]C, paboTa Toka, HHIYKIUS MarHUTHOTO
noyist, cwia Awmmepa, cwia JlopeHia, WHIYKTUBHOCTh KaTYIIKH,
SHEPIusi AJIEKTPUUYECKOTO M MAarHUTHOTO TOJIEM, MEPUO] M 4YacToTa
KoJIeOaHMI B KOJIeOATEILHOM KOHTYPE, 3apsiji U CUJla TOKa B MPOIECCe
TapMOHUYECKHX  DJIEKTPOMArHUTHBIX  KojiebaHu#,  (okycHoe
pPacCTOSIHME M ONTHYECKas Cuja JIMH3BL, TPU ONMWCAHWU MPABUIBHO
TpakToBaTh (DU3WYECKUN CMBICT MCIOJIB3YEMBIX BEIMYHMH, HX
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00O3HAYEHHs] M E€IUHMIIbI;, YyKa3blBaTh (HOPMYIIbI, CBS3BIBAIOIIIE
JAHHYI0 (PU3UYECKYIO BEIUYHMHY C APYTUMH BEIMYUHAMHU

115

OnuceiBaTh U3y4CHHBIE KBAHTOBBIC SBIICHUS U MPOIIECCHI, UCTIOIB3YS
bu3NYeCKre BEIMYHMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M YacTOTa CBETa, DHEPTUS W HUMITYyJbC (OTOHA, TEPHUO
nojypacrmajga, JHEPrusl CBS3M AaTOMHBIX SiAep; MpPH  ONMUCAHUH
MPaBUIIBLHO TPAKTOBATh (PU3UIECKUN CMBICIT UCIIOJIb3yeMbIX BEITUUMH,
uX 00O3HAUCHUS WU CIUHUIIBI, YKa3bIBaTh (POPMYJIIBI, CBSI3BIBAIOIIHC
JTAHHYIO (DU3UYECKYIO BEIMUMUHY C IPYTUMHU BEIMUYNHAMH, BBIYUCIISAThH
3HauYeHUE (PU3NICCKON BEITMUNHBI

11.6

AHanu3upoBaTh (PU3NYECKHE NPOLECCHl W SBJICHUS, HCHOJIb3YS
¢uznyeckue 3aKOHbl M HpUHOMIBL:  3akoH OMa, 3aKOHBI
IIOCJIEOBATEIBHOIO M IApAJJICIIBHOIO COEOUHEHUs IPOBOJHUKOB,
3aKkoH JIxoyis — JIeHna, 3aK0H JIEKTPOMarHUTHOM MHAYKIUH, 3aKOH
IPSIMOJIMHEWHOIO PacpOCTPaHEHUS CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBI IIPEIIOMIICHUSA CBETa, YpaBHEHHUE OWHIITEHA
i poro3addexra, 3aKOH COXpaHEHUSI IHEPIHH, 3aKOH COXPaHEHUS
UMITYJIbCA, 3aKOH COXPAHEHWs JJIEKTPUYECKOrO 3apsja, 3aKOH
COXpPaHEHUsI  MacCoOBOrO  4ucia, MNocTynarsl bopa, 3akoH
PAaAMOAKTUBHOIO pacnaga; Ipud OTOM pas3IMyaTh CIOBECHYIO
(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 IUIOCKUM
3epKajgoM, TOHKOW JIMH30H1

11.9

BBITIONHSTE 3KCIEPUMEHTHI TI0 UCCIICAOBAHUIO (PU3UICCKUX SIBICHHM
U TMPOIIECCOB C MCIIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX M3MEPECHHUII;
pu 3ToM (popMyIUpoBaTh MpodsieMy (3a7ady) U THUIOTE3Y y4eOHOTO
OKCMIEPUMEHTa,  COOMpaTh  yCTAaHOBKY M3  MPEJIOKEHHOTO
000py0BaHUSs, IPOBOJAUTH OIBIT U (POPMYIUPOBATH BHIBOIBI

11.10

OcyiiecTBisiATh TpsIMbIE W KOCBEHHBIE WM3MEPEHHUS (PU3HUECKHUX
BEJIMYMH, MPU STOM BBIOMpATh ONTUMAJIBHBIA CIOCOO H3MEpPEHUS
M WUCIOJB30BaTh MW3BECTHBIE METOABl OLEHKM MOTPEUIHOCTEN
M3MEPEHUN

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3UUYECKUX BETMYUH C UCIIOJIB30BAHUEM
NpPSAMBIX HW3MEPEHUN; TpU OTOM KOHCTPYMPOBATH  YCTaHOBKY,
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(bUKCUPOBATh PE3YNHTATHl TMOJYYCHHOW 3aBUCUMOCTH (HHU3HUYECKUX
BEJTMYMH B BUC TAOIHI] U TPpa(UKOB, A€JIaTh BEIBOABI IO PE3yIbTaTaM
WCCJIEIOBAHMS

11.12

CoOmomate mpaBujia 0€30MacHOTO  Tpyda IMpU  MPOBEACHUHU
HUCCIICIOBAaHUM B paMKaxX yd4eOHOro SKCIepUMEHTa, Yy4eOHO-
MCCIIEIOBATENIbCKOM U MPOEKTHOM AEATEIIBHOCTU C HUCHOJIb30BAaHUEM
HU3MEPUTEIBHBIX YCTPOMCTB U JJa00paTOPHOTO 000PYA0BaHUS

11.13

Pemmath pacdeTHbIC 3a/1a4Ml ¢ SBHO 3aJaHHON (PM3MUECKON MOJEIbIO,
UCTIONB3YSl (PU3MYECKUE 3aKOHBI M TPUHIIMIBI, HA OCHOBE aHAIM3a
yCIIOBHSI 3aJladydl  BBIOMpPATh (U3MYECKYI0 MOJENb, BBIACIAThH
busnyeckue BeIMUUHbBI U (HOPMYJIIbI, HEOOXOIUMBIE JIJISl €€ PEIICHMUS,
MIPOBOJIUTH PACUETHI U OIICHUBATH PEATLHOCTH IMOTYYEHHOTO 3HAUCHUS
(bU3UYECKOM BETMUUHBI

11.14

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

11.15

Hcnonb3oBaTh MpU pEHIEHUH Y4YEeOHBIX 337a4 COBPEMEHHBIE
UH(POPMAILIMOHHBIE TEXHOJOTMHM Uil TIOUCKA, CTPYKTYpUpPOBaHUS,
WMHTEPHPETAlUd U TPEACTaBICHUS YYEOHOW M HAYYHO-TOMYJISIPHON
uH(pOpMaIUK, TOJYYEHHON U3 Pa3IMYHbIX UCTOYHUKOB; KPUTHUYECKU
aHaAJIM3UPOBATh MOIy4aeMyI0 HH(POPMaLIUIO

11.16

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

11.17

[IpuBoaMTH MpUMEPHI BKJIAJAa POCCUMCKUX M 3apYOEkKHBIX YUECHbBIX-
(U3UKOB B pa3BUTUE HAYKH, B 00BSICHEHUE MPOLECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUI

11.18

Hcmonb30BaTh TeOpEeTUUECKUE 3HAHUS 10 (PU3HMKE B ITOBCEIHEBHOM
YKU3HU JIJ1s1 o0ecTieueHus: 0€30MacHOCTH Mpu oOpalleHuu ¢ mpudopamu
U TEXHUYECKUMH YCTPOMCTBaMH, [JIsi COXPaHEHUsS 30POBBS
U COOJIIOZIEHHS HOPM DKOJIOTMYECKOT'O IMOBEACHHUS B OKPYXKAIOIICH

cpene

11.19

PaGoTath B rpy1ine ¢ BHIMOTHEHUEM PA3TMYHBIX COIUATBHBIX POJICH,
IUIAaHUPOBATh ~ pabOTy  TpPyNIbl, palMOHAIBHO  pacHpenessiTh
O0S3aHHOCTH M IUJIAHUPOBATh JACATENBHOCTh B HECTaHIAPTHBIX
CUTyalMsIX, aJ€KBATHO OLIEHMBATh BKJIaJ KaXJOTO W3 YYaCTHUKOB
IpyNIbl B pelIEHUE paccMaTpuBaeMon MpoOIeMbl
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IIpoBepsieMblie 3J1IeMEHTbI COAEPKAHUS

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

43.1 ITocTosHHBle Mar"HuThel. B3anmMoaencTBue MOCTOSHHBIX
MarHuTOB

4.3.2 MarnutHoe 1mone. BekTop MarHMTHOM HMHIYKIIUH.
[IpyHIMn cynepno3uuuu. JIMHUM MarHUTHOW MHIYKIIVH.
KapTuHa nuHMI1 MArHUTHOW HHAYKIUU MOJISI TOCTOSTHHBIX
MarHuToOB

4.3.3 MarauTtHoe 10J€ TPOBOJIHUKA ¢ TOKOM. KapTuHa nuHui
MOJIs JJIMHHOTO TMPSAMOTO IPOBOJHHUKA M 3aMKHYTOT'O
KOJIBIIEBOTO TPOBOJHUKA, KATYIIKM C TOKOM. OTBIT
Opcrtena. BzanmoaeicTBue NpoOBOIHUKOB C TOKOM

4.3.4 Cuiia Amnepa, ee MOAyJIb U HallpaBJICHUE

4.3.5 Cuina Jlopenua, ee MOIy/ib W HampaBjieHue. JIBUKeHHE
3apsDKEHHOM YacTUIlbl B OJTHOPOJAHOM MArHUTHOM IIOJIE.
Pabora cumel JIopeniia

4.3.6 SIByieHNE NEKTPOMArHUTHOM UHTYKIIMH

4.3.7 IToTok BeKTOpa MarHUTHOW UHAYKIUU

43.8 OJIC mHaykuuu. 3aKOH 3JICKTPOMArHUTHOM WHIYKIUU
®dapajes

4.3.9 BuxpeBoe omektpuueckoe mose. IJC  wumHIYKINM
B MIPOBOJTHUKE, JIBHOKYIIIEMCS MOCTYIIATEIBHO
B OJIHOPOJTHOM MarHMTHOM T0JIE

4.3.10 [TpaBuiio Jlenia

4.3.11 NHnykTuBHOCTH.  SIBIIEHME  CaMOMHIYKIIMH. OJ1C
CaMOUHAYKITUU

43.12 DHeprus MAarHUTHOTO TIOJISI KATYIIKH C TOKOM

43.13 DIEKTPOMarHuTHOE TOJIE

4.3.14 TexHuyeckue  yCTpPOWCTBA: IIOCTOSHHBIE  MAarHWTHI,

QJICKTPOMAIrHUTEI, QJICKTPOABUIATCIIb, YCKOPUTCIIN
QJIECMCHTAPHBIX YaCTUI, HHAYKIIMOHHAA I1CYb

72



4.3.15

[TpakTnueckue padoTel. M3ydueHne MarHUTHOTO TMOJIs
KaTyLIKH ¢ TOKOM. MccnenoBanue 1eicTBHsI TOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM. McciemoBaHue siBIEHUSA
AIEKTPOMAarHUTHOM MHIYKIIUU

KOJIEBAHU A U BOJIHBI

5.1

MEXAHUYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEGAHU A

5.11

KonebarenrHasgs cucrema. CBoOoaHble  KOJeOaHUS.
["apMonnyeckue KoJIeOaHuUsL. [Tepuon, YyacToTa,
aMIUIMTya U dasza KojebaHui

5.12

[IpyxvHHBIN MasgTHUK. MaTeMaTUYECKUN MasSTHUK

513

YpaBHeHue FapMOHUYECKUX KoJieOaHUi.
Kunemarnueckoe U JTUHAMHUYECKOE OMHUCaHue
KOJIe0ATeIbHOTO JIBUKEHUS

5.14

[IpeBparieHue HEPrur MNPy rapMOHUYECKUX KOJICOAHUSX.
CBsi3b aMIUIUTYABl KOJICOAHUN HCXOJIHOM BEITUYHHBI
C aMIUTUTYJaMU KOJeOaHUi €€ CKOPOCTH U YCKOPEHUS

5.15

Konebarenbhpiii KOHTYp. CBOOOIHBIE AJICKTPOMArHUTHBIE
KOJIEOaHUs B AAcaIbHOM KO0JIE0ATEIILHOM
KOHTYDE. Amnanorus MEXKITY MEXaHUYECKUMU
U DJICKTPOMATHUTHBIMU  KojeOanmsmu.  Dopmya
Tomcona

5.16

3aK0OH COXpaHEHHUs YHEPTUH B UJICAJIbBHOM KOJIeOaTeIbHOM
KOHTYpE

5.1.7

BreiHyX/IeHHBIE MeXaHW4deckne Kojebanus. Pe3oHaHc.
PezonancHas kpuBas. BeIHYXIEHHBIE AJIEKTPOMAarHUTHBIC
KOJICOAHUS.

5138

[lepemennslil Tok. CHHYCOHUTAIbHBINA IEPEMEHHBIN TOK.

5.1.9

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

5.1.10

Tpauchopmarop. [Ipoussoxctso, nepegaya
U IOTpeOJIeHNE 3JIEKTPUUECKON SJHEPTUU. DKOJIOTHUECKHe
PUCKH pu IIPOU3BOJICTBE AIIEKTPUYECKOU
sHepruu. KylbTypa UCHONB30BaHUS AJIEKTPOIHEPTUH
B [IOBCETHEBHOM KU3HU

5.1.11

TexHuueckue ycrpoiicTBa: ceiicmorpad, 3JeKTpUYECKU
3BOHOK, JIMHUU JJIEKTponepeaay
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5.1.12

[Ipaktnueckue pabotel. lccnenoBaHne 3aBHCHUMOCTU
nepuoAa MaiblX KojeOaHuM rpy3a Ha HUTU OT JUUTMHBI
HUATHA U Macchl Tpy3a. MccinenoBanue nepeMeHHOro Toka
B Lend U3  IOCIEHOBATCIIBHO  COCOUHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOpa

5.2 MEXAHUYECKUE U 9JIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1 MexaHudeckue BOJIHBI, YCJIOBHS paclpoCTpaHEHHUS.
[lepuon. CkopocTh pacnpOCTpaHEHHS U JJIMHA BOJIHBI.
[Tomepeunbie 1 MPOIOIBHBIE 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 35IeKTpOMarHuTHOM BOJIHE B BAKYyME

525 CBoiicTBa  3BJEKTPOMArHUTHBIX  BOJIH:  OTpa)XKEHUE,
MIPEIOMIICHUE, HOJISIpU3aLIn, audpakuus,
unTepdepenmus. CKOpoCcTh dJIEKTPOMArHUTHBIX 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,
yJIbTPa3ByKOBasi IMarHOCTUKAa B TEXHUKE M MEIUIIMHE,
paaap, paIuONpPUEMHUK, TEIEBU30P, aHTEHHA, Tele(OH,
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 [Ipenomnenue cBeTa. 3aKOHBI MPEIOMIICHUS CBETA.
AOCOIOTHBIN MOKA3aTeNb MPETOMIICHHUS

534 ITonmnoe BHyTpeHHee oTpaxkeHue. lIpeaenbHbI yron

IMOJIHOT'O BHYTPCHHCTO OTPAKCHU
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5.3.5 Hucnepcust ceera. CioxkHbIN cocTaB 0enoro ceera. [{ger

5.3.6 Cobwuparomue u pacCeMBarOIIME JTUH3BL. TOHKas JIMH3A.
@DOoKyCcHOE pacCTOSIHUE M OINTHYECKas CHiia TOHKOM
muH3bl.  [locTpoeHue wu300pakeHUil B coOMparommx
U pacceuBaromux JuH3aX. POopMmysa TOHKOW JIMH3BI.
YBenuueHue, 1aBacMoe JIMH301

5.3.7 [Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTUKHU

5.3.8 Nurtepbepenmuss  cBeta. KorepeHTHbIE  MCTOYHUKH.
VYcinoBusi HaOMOJEHUS MaKCUMYMOB M MHUHHMYMOB
B HMHTEP(EPEHIIMOHHOW KapTHHE OT ABYX CHH(Aa3HBIX
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 yCcTpoOMCTBa: OYKHM, Jyma, (oroammapar,

IIPOCKLIMOHHBIA  aIlapar, MHUKPOCKOIl,  TEJECKOIL,
BOJIOKOHHAsI ~ ONTHKA, JU(paKIMOHHAs  pEIIeTKa,
MOJISIPOU

5.3.12 [Ipaktuueckne  paboTel.  M3mepenwe  moxazarens
npenomieHusi. MccienoBanne CBOMCTB HM300pakeHUN
B 1uH3ax. Habmonenue nucnepcuu ceera

6 DJIEMEHTHBI CHEHHAHBHOﬁ TEOPUU OTHOCHUTEJIBHOCTHU
6.1 ['paHuipl TPUMEHMMOCTH  KJIIACCUYECKOM MEXAHUKH.
[TocTynaTel TeOpUH OTHOCHUTEIHLHOCTH: WHBAPHAHTHOCTH
MOJYJII CKOPOCTH CBE€Ta B BakKyyMe, IIPHHIIMII
OTHOCHUTEIBbHOCTH DHHIITEIHA
6.2 OTHOCUTENIBHOCTh  OJTHOBPEMEHHOCTH. 3ameieHue
BPEMEHH M COKPAICHUE JTHHBI
6.3 DHeprus 1 UMITYJIbC CBOOOTHOM YaCTHITHI
6.4 CBsi3b Macchl C JHEPrUel M UMITYJILCOM CBOOOJHOM
JaCTHUIIBI. DHEPIHUs IMOKOS CBOOOIHOM YaCTHIIBI
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 DiinimuTerHa ais gportorddexra. «KpacHas
rpa"uia» ¢horodddexra

7.1.4 Jasnenue ceera. OnbiTel I1.H. JleGeneBa

7.1.5 XUMUYECKOE NEHCTBUE CBETA

7.1.6 TexHuueckue ycTpoiicTBa: (poTO37IeMEHT, POTONATUHK,
COJIHEUHas OaTapesi, CBETOIUO

7.2 CTPOEHHME ATOMA

7.2.1 Mopnens aroma Tomcona. Omnwitel  Pesepdopna
10 UCCIIEZIOBAHUIO CTpoeHus aToMma. [ImanerapHas Moienb
aToMa

7.2.2 [Toctynatet bopa. M3nyuenue u morjoiieHrue (pOTOHOB
Opu Tepexofe aroMa ¢ OJHOTO YPOBHSA OJHEPTruu
Ha apyroi. Bunbel criektpoB. CHEKTp YpOBHEW 3HEpPruu
aToma BoJopoAa

7.2.3 ple cBoiMcTBa wactuil. Bomuel 1e  bpoiis.

Ty aJTA3M. Hudpakius

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

7.25 TexHu4yeckue  yCTPOWMCTBA:  CIEKTPAJIBHBIA  aHAJIM3
(cexTpockoI), 1a3ep, KBAaHTOBbII KOMIIBIOTEP

7.2.6 [Ipaktuueckue pabotel. HabmrogeHnue nuHEHYATOrO
CIIEKTpa

7.3 ATOMHOE S1PO

7.3.1 MeTonbl HaOMIOACHUS W PETUCTPALMU AJIEMEHTapHbIX
JaCTHI]

7.3.2 OtkpeiTHe paanoakTUBHOCTH. OmnbIThl Pesepdopaa mo

OTPECIICHUIO COCTaBa PaAMOAKTUBHOTO H3TyUYCHUS.
CpoiictBa anb(da-, Oera-, raMMma-uzinydeHus. BrusHue
PaINOaKTHBHOCTH Ha KHUBBIC OPTaHU3MBI
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7.3.3

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

734 Anbda-pacnag. DJEKTPOHHBI M TMO3UTPOHHBIA OeTa-
pacnaa. ["amma-uznydenue. 3akOH pPaIUOAKTHBHOTO
pacmana

7.3.5 DOHeprus CBsA3U HYKJIOHOB B sizipe. S nepHbie cuibl. JlegexT
MaccChl siipa

7.3.6 Snepusie peakiuu. JleJeHre U CHHTES sJIep

7.3.7 Anepubiii peaktop. Tepmosinepusiit cunTe3. [IpoOiaemsr
U TIEPCHEKTUBBI SIEPHON IHEPreTHUKU. DKOJIOTHUECKUE
aCIEKTHI SACPHON YHEPTETUKH

7.3.8 OneMeHTapHble  4YacTulbl.  OTKpBITHE  IMO3UTPOHA.
@dyHIaMeHTaNIbHbIE B3aUMO,ICHCTBUS

7.3.9 TexHuueckue ycTpoicTa: J03UMeTp, kamepa BusbcoHna,
AJIEpHBIA peaKkTop, aToMHas bomba

7.3.10 [IpakTueckue padbotsl. VcciaegoBanue TPEeKOB 4acTHIL
(o rotoBbIM (hoTOTpadusiM)

BJIEMEHTBI ACTPO®U3NKHA

8.1 Bun 3BesmHoro HeGa. Co3Be3gus, SpKHE 3BE3JIbI,
IJTAHETHI, UX BUJANMOE JBUKEHUE

8.2 Conneunas cuctema. IlmaHeTsl 3€MHOW  TPYMIIBL
[11aHeTHI-TUTAHTHI U KX CITYTHUKH, KapJIMKOBBIC TITAHETHI.
Maieie Tena ConmHEYHOM CUCTEMBI

8.3 Connnie, Qorochepa wu  armochepa. ConHeuHas
aKTUBHOCTD

8.4 Nctounuk sueprun CoJiHIIA U 3BE3]T

8.5 3Be3Abl, UX OCHOBHBIE XapaKTEpUCTHUKU: Macca,
CBETUMOCTb, PaJWyC, TeMIepaTypa, UX B3aHMOCBS3b.
Jlnarpamma «CHEKTpaJdbHBIA KIJIACC — CBETUMOCTBY.
3Be3Abl TJIAaBHOW MOCIEA0BATEIbHOCTU. 3aBHUCHUMOCTD
«Macca —  CBETUMOCTBY»  JUISI  3Be3]l  TJIABHOH
MOCJIE0BATEIHHOCTH

8.6 BryTpennee CTpOEHHE 3BE3I. CoBpeMeHHbIe

NpEACTAaBJICHUA O IIPOUCXOKIACHNH WU 3BOJIIOLIUU COJ'IHI_Ia
" 3BC31. DTanskl )KU3HU 3BE3 ]
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8.7

Mneunsiii Ilyte — nHama [amakthka. ChoupaibHas
cTpyktypa l'amakTuku, pacnpeaeieHue 3Be3], rasa
n nean. [omoxxenne n agBmkenne Comnna B I'amakTuke.
[Tnockas u chepudeckas moacucTemsl [ aakTuku

8.8

Tunsel 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 nsinyueHue

8.10

Macmtabnast ctpykrypa Bcenennoil. Meraranaktuka.
Hepemennbie mpo0sieMbl aCTPOHOMUU
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