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®denepanbHas paboyasi mporpamMma o ydeoHomy mpeamery «DPusuka» (06a30BbIi
ypoBeHb) (mpeameTHas o01acTh «EcTecTBEHHO-HAy4HbIC MPEIMETh») BKIIIOYACT
MOSICHUTENBHYIO 3aITMCKY, COIepKaHue O0YUCHMS, TUIAHUPYEMbIC PE3YIbTaThl OCBOCHUS
MIporpaMMBbI 10 (PU3MKE, TEMATHUECKOE INIAHUPOBaHUE.

[TosicHuTenpbHAs 3alKMCKa OTpakaeT OOIIME IeIW W 3aJayd W3y4YeHHsS (HU3HKH,
XapaKTEPUCTUKY TCUXOJOTHUYECKHUX TMPEANOCHIIOK K €ro M3YYCHHIO O0yYaroIIMMHUCS,
MECTO B CTPYKType Yy4eOHOro IUIaHa, a TakKe MOAXOJbl K OTOOPY coaepiKaHusd, K
OTIPEICTICHUIO TIJIAHUPYEMBIX PE3yJIbTaTOB.

Conepxanve oOy4YeHHsS pacKpbIBaeT COJEp)KATENbHbIC JIMHUH, KOTOPBIC
MpeaIaraloTcs JUisl 00sS3aTeIbHOTO M3Y4YEHUS B KaKIOM KJacce Ha YPOBHE CPEIHETO
oO1ero oOpazoBaHusl.

[InaHnupyemMble pe3ynbTaThl OCBOCHHMS MPOrpaMMbl MO (U3UKE BKIIOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIC pPe3yJbTaThl 3a BECh NMEPHOJ OOyYeHHS Ha YPOBHE
cpeaHero ooiiero oopa3oBaHus, a TaKXKe IMPEAMETHBIC NOCTHXKEHHUS 00yJaroIierocs 3a
KaXJIbIH T0J1 00y4eHHUS.

HOACHUTEJBHASA 3AIIMCKA

[Tporpamma no pusnke 6a30BOTr0 ypoBHS Ha yPOBHE CPEAHETr0 O0IIEro 00pa3oBaHus
pa3paboTaHa Ha OCHOBE MOJIOKEHUH U TPeOOBaHUI K pe3yJibTaTaM OCBOCHUS OCHOBHOM
oOpazoBaTenbHOM mporpammel, npeactaBieHHbIx B I'OC COO, a Takxke ¢ yuyéTom
benepanbHOl paboyeit mporpaMMbl BOCTUTAHUS U KOHIIEIIIIMU MTPENOIaBaHus y4eOHOTO
npenmera «®Pusnka» B 00pa3oBaTenbHbIX opraHuzauusx Poccuiickoit denepanum,
peanu3yroumx OCHOBHbIE 00pa30BaTEIbHbIE TPOTPAMMBI.

ConeprxaHue mporpamMmmsl 1o (pU3HMKE HAPaBIEHO HA (OPMUPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTuHbl Mupa oOyuaromuxcs 10—-11 kimaccoB npu oOydyennn ux ¢Gu3NKe Ha
0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOro mnoxaxona. IIporpamma mo
¢uszuke coorBeTcTBYyeT TpeboBaHusiMm PI'OC COO k MmIaHUpPyeMbIM JUYHOCTHBIM,
NPEIMETHBIM W METANpeJMETHBIM pe3yibTaTaM OOydeHHs, a TakKe YYHUTHIBAET
HEOOXOJMMOCTh pealu3aluyd MEXKIPEAMETHBIX CBA3€d (U3UKU C €CTECTBEHHO-
HAyYHBIMU YUYEOHBIMH TIpeAMeTamMHu. B Hell ompenenstoTcs OCHOBHBIC IENH WM3YUYEHUS
(bU3MKK Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHusl, MJIAHUPYEMBIE PE3YJIbTATHl OCBOCHUS
Kypca (QU3HKU: TUYHOCTHBIE, METANIPEAMETHBIE, TPEAMETHBIE (HAa 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIOYACT:

MJIaHUPYEMbIE pe3yJbTaThl OCBOEHUS Kypca (U3MKK Ha 0a30BOM ypOBHE, B TOM
YHCIIC TPEAMETHBIC PE3YIbTATHI IO TO1aM 00YUYCHUS;

cojiepkanue yueOHoro npeamera «dusnkay 1mo rojaam oOydeHUI.

[Iporpamma o ¢u3MKe MOXKET OBITh MCIOJIb30BaHA YUUTEISIMU KaK OCHOBA JIs
COCTaBJICHHsI CBOMX paboumx mporpamm. [Ipu paspabotke padodeit mporpaMMbl
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B TEMATHYECKOM TUIAHUPOBAHHUM JTOJKHBI OBITH YUTEHBI BO3MOXKHOCTH MCIOJIb30BaHUS
ANIEKTPOHHBIX (IUGPOBBIX) 00pa30BATENBHBIX PECYPCOB, SBISIIOMIMXCSA y4eOHO-
METOJAMYECKMMU MaTepuanamu (MyJIbTUMEIUHHBIE TPOTPAMMBI, JJIEKTPOHHbIE yUEOHUKH
W 3aJa4HUKH, DJIEKTPOHHbIE OWOIMOTEKH, BHUPTYyalbHbIE JA0OPATOPUH, HIPOBBIE
IPOrpaMMbl, KOJJICKIIMU HU(GPOBBIX 00pa30BaTENbHBIX PECYPCOB), PEATU3YIOIIUMU
JTUIAKTHYECKUE BO3MOXKHOCTH HMH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA,
COJIep>KaHNE KOTOPBIX COOTBETCTBYET 3aKOHOIATENBCTBY 00 00pa30BAHMH.

[IporpamMma 1Mo (u3MKEe HE CKOBBIBAET TBOPYECKYI0 WHHUILMATHUBY YyUUTENEU H
IPENOCTABIISIET BOBMOXHOCTD JUJISl pEATM3ALMU PA3JIMYHBIX METOJAMYECKUX MOAXO0A0B K
opraHu3anu oO0y4deHus (PU3UKE MpPH YCIOBUU COXpPAHEHHS OOs3aTENbHON YacTu
CoJIep KaHMs Kypca.

du3uka Kak Hayka 0 Haubosee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYMAsi B KaueCTBE
y4eOHOro mpeaMera B IIKOJIE, BHOCUT CYUIECTBEHHBIN BKJaJ B CHCTEMY 3HAaHUU 00
okpyxatomeM wMupe. [IkonbHbI Kypc (QU3MKK —  CHUCTEMOOOpa3yroUui 1Jis
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOIbKY (PU3MUECKUE 3aKOHBI JIeKAT B
OCHOBE IMIPOLIECCOB M SIBICHHWH, H3y4yaeMbIX XHUMHEWU, Ouosorueu, Qusnyeckoin
reorpadueit u actpoHomueil. Mcnosb3oBaHUEe UM aKTUBHOE NMPUMEHEHHE (DU3NUYECKUX
3HAHMM ONpenensieT XapakTep M pa3BUTHE pPa3HOOOpA3HBIX TEXHOJIOTMM B cdepe
HHEPreTUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA, IOJYYEHHS HOBBIX MAaTepHUaloOB C
3aJJaHHBIMU CBOMCTBaMU U Jpyrux. M3ydeHue (U3MKM BHOCUT OCHOBHOM BKIJAJ B
(dbopMupoBaHue €CTECTBEHHO-HAYyYHOI KApTHUHBI Mupa oOy4aromuxcsi, B
(dbopMUpOBaHKE YMEHUI MPUMEHITh HAy4HbII METOJ MO3HAHUS IPU BHIOJHEHUH UMHU
y4€OHBIX HCCIIEAOBAHUM.

B ocHOBY Kypca pu3uku 1151 ypOBHS CpeHEro o0Iero 00pa3oBaHus MOJIOKEH P
UJel, KOTOPbIE MOXKHO PACCMATPUBATh KAK MPHUHIIUIIBI €r0 MOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM Kypc SBISIETCS JIOTUYECKH
3aBEpUIEHHBIM, OH COJAEPKUT MaTepuall U3 BCEX paslieloB (PU3MKU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoes cenepanusayuu. B cooTBETCTBUU ¢ HEW MaTepuall Kypca GU3NKU 00beTUHEH
BOKpYr ¢usnyeckux Teopuidl. Benymum B Kypce sBigerca (popmupoBaHHe
IPENCTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzauus mnpeamnojaraeT HCIOJIb30BaHUE
I'YMaHUTapHOTO NMOTEHIMaNa (PU3NIECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTUS (PU3UKU
C pa3BUTHEM OOILECTBa, a TaKXe C MHPOBO33PEHUECKUMHU, HPABCTBEHHBIMH U
AKOJIOTUYECKUMHU MTPOOTIEMaMHU.

Hoesn npuxnaonou nanpaenennocmu. Kypc Gu3MKH MpenanosiaraeT 3HaKOMCTBO C
HIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTUYECKUX MPUIIOKEHUHN U3YyUEHHBIX TEOpUN U
3aKOHOB.

Hoes sxonocuzayuu peannusyercs MocpeiCTBOM BBEACHUS AIEMEHTOB COIEPKaHuUs,
MOCBSALIEHHBIX SKOJOTUYECKUM MpOOJieMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI
C pa3BUTHEM TEXHHMKHU M TEXHOJIOTHMM, a Takke 0OCY>KIeHUusl MpoOieM paluoHaIbHOIO
MPUPOAOTIOIB30BAHUS U SKOJOTUYECKON OE30IaCHOCTH.
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Crep>KHEBBIMU dJIEMEHTaMU Kypca (HU3UKM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3zoBaHusl sBJstOTCA  (pu3nueckue Teopu (PopMUpoOBaHUE TPE/ICTABICHUN
O CTPYKType MOCTpOeHHs (U3UUYECKON TEOpUH, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUSAX O MPUPOJIE, TPAHUIAX MPUMEHUMOCTH
TEOPUA, JUIsl ONIMCAHUS €CTECTBEHHO-HAYYHbBIX SIBJICHUI U MPOIIECCOB).

CucTeMHO-esTeIbHOCTHBIN MOAX0/T B Kypce (PU3UKU peann3yeTcs MPexIe BCEro 3a
CU€T OpraHM3alu HKCIEPUMEHTAIBHON NeaTeNbHOCTH oOydarommxcs. s 6a3zoBoro
YpOBHS Kypca GU3UKH — 3TO UCIOJIB30BaHNE CHCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U J1a00PaTOPHBIX pabOT, KOTOPHIE B TporpamMme 1o Gu3nKe 00beTUHEHbI
B OOIIHI CITUCOK YYCHHUECKUX MPAKTUYECKUX padoT. Brigenenue B yka3aHHOM MepevHe
7abopaTopHbIX pabOT, MNPOBOAUMBIX JJiI KOHTPOJIA W OILEHKH, OCYIIECTBIISIETCS
y4acTHUKaMU 00pa3oBaTeIbHOTO MPOoIecca UCXOs U3 OCOOCHHOCTEHN MIIaHUPOBAHUS U
ocHallleHus kabunera ¢pusuku. [Ipu 3ToM obecrieunBaeTcsl OBIAJEHUE 00YUarOIIMMHUCS
YMEHUSIMH  NPOBOJUTh KOCBEHHBIE HW3MEPEHUS, MCCIEAOBAaHUSA 3aBHUCHUMOCTEH
(bu3NYECKUX BEIMYNH U TOCTAHOBKY OIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yaenseTcs pelieHUIo0 pacyETHBIX U KaueCTBEHHBIX 3an1ad. [1pu
3TOM JJIA Ppacy€THBIX 3aJa4 IMPUOPUTETOM SIBIISIIOTCA 33Ja4yd C SIBHO 3aJaHHOMU
¢u3nyecKol  MOJAENBIO, MO3BOJSIOIIME  MPUMEHATh  U3YUYEHHBbIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO paszjiena Kypca, TaKk U UHTErpUpPys 3HAHUS U3 Pa3HbIX
pazaenoB. [ KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBJISIOTCS 3aJaHUsl Ha OObSICHEHUE
NPOTEKaHUsl (PU3NYECKUX SIBJICHUI U MPOIIECCOB B OKPYKAIOIIEH >KU3HM, TpeOyrolue
BbIOOpa (PM3UYECKOM MOJENH JIJISl CUTYALMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpedoBanusiMu GPI'OC COO k MarepuanibHO-TEXHUYECKOMY
o0ecreyeHunto yueOHOro npoiecca 6a30Bblil ypOBEHb Kypca (PU3MKHU Ha YPOBHE CPEIHETO
o0miero o0pa3oBaHUs TOJKEH M3y4daThCs B YCIOBUAX IMPEIMETHOrO KaOMHeTa (pU3MKU
WIM B YCIOBHUSIX HWHTEIPUPOBAHHOIO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOIO
nukia. B kabuHeTe Gu3MKu JODKHO OBITH HEOOXOAMMOE J1a00paTOpHOE 000PYI0BaHHE
JUTSL BBITIOJIHEHMSI YKa3aHHBIX B MporpamMMe Mo (U3MKE YUYEHWUYECKUX MPAKTHUECKHUX
paboT U IEMOHCTPAIIMOHHOE 000pYI0OBAHUE.

JlemoHCTpannonHoe obopyaoBanue GopMUpyeTcs B COOTBETCTBUU C MPHUHIIUIIOM
MUHUMAJIBHOM  JIOCTaTOYHOCTH M 00ECHeuyMBaeT IOCTAHOBKY MEPEUYMCIECHHBIX
B mporpamMme mo (U3MKe KIIOUEBBIX JIEMOHCTPAIMi [JIi MCCIECNOBAHUS H3Y4aeMBbIX
SIBJICHUI U TPOIIECCOB, IMIUPUUECKUX U (QyHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX
MIPUMEHEHUM.

JlabopaTopHoe oOopymoBaHWE NI YYCHUYECKUX  MPAKTUYECKUX  padoT
dbopmupyeTcsi B BUJIE TEMAaTUYECKUX KOMIUIEKTOB M 00€CIIEUMBAETCS B Pacu€re OJIHOTO
KOMIUIEKTa Ha JABYyX oOyuarommuxcs. TeMaTudeckue KOMIUIEKTHI J1a00paToOpHOTO
000pyI0BaHUS IOJKHBI OBITh TOCTPOEHBI HA KOMITJIEKCHOM MCIOJIb30BaHUH aHAJIOTOBBIX
U UpoBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTENHHBIX CHCTEM B BHUE
U POBBIX JabOpaTOpHUid.

OCHOBHBIMM LENSIMA  M3ydeHHs] (u3uku B oO0mIeM O0O0pa3oBaHUU SIBISIOTCA:

(dopMupoBaHrE UHTEPECA U CTPEMIICHHUSI 00YUYaIOIIUXCSI K HAYYHOMY M3YUYEHHIO
IIPUPOJIBI, PA3BUTHE MX UHTEIICKTYabHBIX M TBOPUECKHUX CIIOCOOHOCTEI;
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pa3BUTHE TPEACTABICHUNH O HAYYHOM METOJEe TMO3HaHUuA H (POpMHpOBaHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

(¢opMupOBaHHE HAay4YHOTO MHPOBO33PEHUS KaK pe3yibTaTa H3y4YeHHUS OCHOB
CTpOEHUS MaTepuu U PyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHWEe YMEHUU OOBSCHATH SBJICHUS C WCIOJIB30BAHHEM (HHU3UICCKUX
3HAHWI U HAYYHBIX JOKA3aTEIbCTB;

dbopMupoBaHrE TPEACTaBICHUH O ponu GU3UKKA I Pa3BUTHS APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTkeHHe 3TUX Iiesield  00ecreyrBaeTCsl pelIeHHeM CIeAYIOIUX 3a1ad B
npoliecce u3yueHus Kypca GU3NK1 Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHuUs:

npuUOOpEeTeHHe CUCTEMbl 3HaHUK 00 oOumX (U3MYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHUSIX, BKIIIOYAs MEXAHUKY, MOJEKYJSPHYIO (DU3UKY, IIEKTPOJIUHAMUKY,
KBaHTOBYIO (DM3HKY U 3JIEMEHTHI ACTPOPU3UKHU;

dbopMHpOBaHWE YMEHHA TPUMEHATh TEOPETHUYCCKUE 3HAHUS I OOBSCHEHUS
bu3nUecKux SBIEHUNA B TPUPOJIEC W I TPUHATHS MNPAKTUYECKUX PEIICHUN B
MOBCEHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB pEIIEHMs Pa3IMYHbIX 337au C SBHO 3aJlaHHOM (u3nyeckout
MOJIEJIbIO, 3aa4, OAPa3yMEBAIOIINX CAMOCTOSITEILHOE CO3JaHne (PU3NUECKON MOJIENH,
aJICKBaTHOM YCIIOBHUSIM 3a/1a4u;

NoHUMaHue GU3NUECKUX OCHOB U MPUHIIUIIOB ACHCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJOTHUECKHUX MPOIECCOB, MX BIUSHUS Ha OKPYIKAIOIIYIO CPEIY;

OBJIAJICHUE METOJaMU CaMOCTOSITEIbBHOTO  IUIAHUPOBAaHUSI U IMPOBEACHHUS
bu3nYeCKUX HKCIEPUMEHTOB, aHaIN3a U MHTEPIpEeTalud HHPOPMAIIH, ONpEeAeTICHUs
JIOCTOBEPHOCTH MOJYYEHHOT'O Pe3yJIbTaTa;

CO3/IaHME YCIOBUM JUISI Pa3BUTHS YMEHUW MPOEKTHO-UCCIEA0BATENBCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusyuenne ¢usuku (6a30BbIi ypoOBEHb) Ha YPOBHE CPEAHETO OOIIETo
oOpazoBanus otBoautcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B Hexeno), B 11
KJ1acce — 68 yacoB (2 yaca B HEJIEITIO).

[Ipenyiaraemsliil B mporpamMmme 1o (pu3ukKe nepedeHb 1a00paTOPHBIX U MPAKTHUECKUX
paboT sABIsAETCS PEKOMEHIOBAaHHBIM, YUYUTENb JIeJaeT BEIOOP MPOBEACHUS Ta00PaTOPHBIX
paboT U OMBITOB C YYETOM HHIUBUAYATBHBIX 0COOCHHOCTEHN 00yYarOIIMXCA.

JItobast pabouast mporpaMma JOJKHA MOJHOCTHIO BKIIIOYATh B Ce0sl CONEpIKaHHE
JTAHHOM MPOTPaMMBI TI0 (PU3HKE.

B otnensHbIX ciayyasx Kypc GU3MKK 0a30BOTO YPOBHSI MOXKET M3Y4aThCsa B 00BbEME
204 ygaca 3a nBa roga obyuenus (3 4 B Hemento B 10 u 11 kmaccax). B atom ciyuae
yBeJIMYUBaeTCs He MeHee ueM 10 20 4 pe3epBHOE BpeMs, KOTOPOE HCIOJIb3YyeTCs
y4uTelIeM IS W3yYeHHUs BOMPOCOB, TECHO CBS3aHHBIX C BBIOPAHHBIM MpoduiIemM
oOy4eHHs, U yBETUYMBACTCS yueOHas Harpyska, OTBOJMMAs Ha W3Y4YEHUE MEXaHHKH,
MOJIEKYJISIPHOU (DM3HUKH U AIEKTPOAMHAMUKH, 3a CYET paCUIMPEHUS YUCIIA JIAOOPATOPHBIX
paboT UCCIeTOBATEILCKOTO XapaKTepa U YPOKOB PEIICHHUsT KAaUeCTBEHHBIX U PACUETHBIX
3ajad.



®depepanbHas padbouast nporpamma | duszuka. 10—11 kiaccs (0a30BbIN yPOBEHBD)

COAEPKXAHUE OBYUYEHUA

10 KJIACC
Paznen 1. ®u3uka u MeTOAbI HAYYHOT'O MIO3HAHUSA
@®u3nka — Hayka o0 npupoje. Hayunesie MeToABI MO3HAHUS OKPYKAIOIIETO MUPA.
Ponb 3xcniepuMenTa ¥ TEOpUM B IPOLECCE TO3HAHUS ITPUPOBL. DKCIIEPUMEHT B
¢uzuke. MonenpoBaHue (bu3nyecKux SBICHUM " IIPOLIECCOB.
Hayunsie TUIIOTE3BI.
dusnyeckue 3aKOHbI U TEOpUU. ['paHuIIbl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.
Ponb 1 MecTo pu3Hku B OpMUPOBAHUN COBPEMEHHOW HAyUYHOW KapTUHBI MUPA, B
IIPAKTUYECKOMN JAEATEIBHOCTH JIOJIEH.
Jlemoncmpayuu

AHaJOroBBIE U I_[I/I(l)pOBBIG HN3MCPHUTCIIBHBIC HpI/I60pBI, KOMIIBIOTCPHBIC JaTYHUKH.

Paznen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe qBrxeHue. OTHOCUTENBHOCTh MEXAHUYECKOTO ABMKEHUS. CucTteMa
orcuéra. TpaekTopus.

[Tepemernienue, CKOPOCTh (CpEeIHsISt CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaTepUaibHOW TOYKH, HX TMPOEKIMH Ha OCHU CHUCTeMbl KoopauHaT. CloxeHue
MEPEMEILICHUM U CIIOKEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE TMPSAMOJUHEHHOE JBIKeHue. ['paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTHU U MEPEMEILICHHS] MaTepUaIbHON
TOYKU OT BPEMEHH.

CBobOosHOE TIazieHue. Y CKOpeHUe CBOOOIHOTO MaiCHUS.

KpuBonuuennoe nBwxkeHue. JBHKEHUE MATEPUATBHOW TOYKH MO OKPYKHOCTH C
MMOCTOSIHHOM MO MOJYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTh, JIMHENWHAs! CKOpOCTh. [lepuon
U yactoTta obOparnieHus. LleHTpocTpeMUTeNIbHOE YCKOPEHHE.

TexHuyeckre ycTpoHCTBa M MPAKTUUECKOE MPUMEHEHHE: CIUIOMETP, JBUKEHUE
CHapsJI0B, LICTIHbIC U PEMEHHBIC MEepeIayuu.

Jlemoncmpayuu

Mogens cucTeMbl OTCUéTa, WUIIOCTpAlMsd KHHEMAaTHYECKUX XapaKTePUCTUK
JIBYDKCHUS.

[IpeobpazoBanyie ABUAKEHUM C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXe U B Pa3pEKEHHOM MMPOCTPAHCTBE.

HaGnronenue naBuxkeHUss Tena, OpOIIEHHOTO TIOA YIJIOM K TOPU3OHTY W
TOPU30HTABHO.

N3mepenne yckopeHusi CBOOOTHOTO TaACHHUS.

Hanpasnenue CKOpoCcTH Ipu ABUKEHUH 110 OKPYKHOCTH.
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Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yuenne HEpaBHOMEPHOTO JBWXXEHHUS C 1EJIbIO0 ONPENEICHUS] MIHOBEHHOMN
CKOPOCTH.

WccnenoBanne COOTHOIIEGHUS MEXKIY  IMyTSAMH, MPOUJIEHHBIMU  TEJIOM 32
MOCJIe0BaTEIbHBIE PAaBHBIC MPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JIBUKEHUU C
HA4YaJIbHOM CKOPOCTBIO, PABHOM HYIJIIO.

N3yuenune MABWKEHUS IIapUKa B BSI3KOW KHUIAKOCTH.

N3yuenue aBuKeHUs Tela, OpOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

[TpuHuun otHocutenbHOCTH ['anunes. IlepBoit 3akoH HeroTona. MHEpuuanbHbie
CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunnun cynepno3uunu cwi. Bropoi 3akoH HeroToHa s
MaTepUAIbHON TOUYKH. Tpernii 3akoH HbproTOHA 111 MaTepuagbHbBIX TOYEK.

3akoH BceMupHOro tsaroreHus. Cuina tsokectu. [lepBas kocmuyeckass CKOpOCTb.

Cuina ynpyrocrtu. 3akoH ['yka. Bec Tena.

Tpenue. Buabsl Tpenus (mokosi, CKoibxkeHus, kadeHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHusl CKOJIbKEHUs U cuia TpeHus nokos. Koagduuuent tpenns. Cuna
COIPOTHUBIICHUSA IIPU ABUYKEHHUU TEJIA B )KUIKOCTHU UM Tase.

[ToctynaTenbHOE U BpallaTeabHOE ABMKEHUE a0COIIOTHO TBEPIOTO TeEa.

MOMEHT CHJIbI OTHOCUTEINIBHO OCH BpamieHus. [1nedo cuibl. YcimoBus paBHOBECUS
TBEPJOIO Tea.

TexHuyeckne yCcTporuCTBa U MPAKTUYECKOE MPUMEHEHUE: TOAIIUITHUKH, IBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.
Jlemoncmpayuu

SIBnenne nHepUUM.

CpaBHeHHE Macc B3aUMOAEHCTBYIOIINX

teir. Bropoii 3akoH HerotoHna.

N3mepenne cui.

CrioxeHue CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehOpMaIIHH.

HesecomocTs. Bec Tena npu yCKOpeHHOM IMOABEME U ITAICHUM.
CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHNS U CKOJIbKEHUSI.
YcnoBus paBHOBECHS TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3ydenue aBuxeHust Opycka Mo HaKJIOHHOM MIOCKOCTH.

HccnegoBanne 3aBUCHUMOCTA CHJI YNOPYTOCTH, BO3HUKAIOUIUX B TMPYKUHE H
PE3UHOBOM 00pa3sIie, OT ux AehopMaIium.

HccnenoBanue yciioBuid paBHOBECHUS TBEPAOTO TeJa, UMEIOIIETO OCh BPAILICHUS.
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Tema 3. 3akoust coxpanenus 6 mMmexanuke

Nmnynbe MaTepuanbHON TOUKH (Tesa), CUCTEMbl MaTepUalbHBIX TOYeK. MmyJibe
CWIbl UM HU3MEHEHHE HMITyJibca Tela. 3aKOH COXpaHEHHs HMIyJibca. PeakTuBHOE
JBUKEHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kunetnueckass »Hepruss MarepuaibHOW TOUku. Teopema 00 U3MEHEHHUH
KUHETUYECKOU YHEPTUMU.

[TorenunanbHas sHeprus. [loTeHuManpHas »HEprust ynpyro JaedopMHUpPOBaHHON
npy>kuHbl. [loTeHnnanpHas sHEprus Tena BOJIU3U MOBEPXHOCTH 3EMIIH.

[ToTeHuManbHBIE U HEMOTEHIUANBHBIE CUJIbl. CBSA3b pa0OTHI HEMOTEHIIUAIBHBIX CUJT
C U3MEHEHHUEM MEXaHUYECKOW SHEPTUH CUCTEMBI TeJl. 3aKOH COXPaHEHUS MEXAHUYECKOU
DHEPI'UH.

Yipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHuYeCKHe YCTPOMCTBA M TIPAKTUYECKOE IIPUMEHEHHE: BOJOMET, KOIED,
MIPY>KUHHBIN TTUCTOJIET, IBUKECHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUS

umMmIysbca. PeaktuBHoe

JIBKEHUE.

[lepexo MOTEHIIMATILHON YHEPTUU B KHHETHUECKYIO U OOPATHO.
Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3yuenne abCOMOTHO HEYMPYTOTO yaapa ¢ TOMOIIBIO IBYX OJUHAKOBBIX HUTSHBIX
MasITHUKOB.

WccnenoBanue CBs3M paOOTHI CHITBI C I3MEHEHHEM MEXaHWYECKON DHEPTUH Teia Ha
MIPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Pazgea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA
Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM M HX OIMBITHOE
obocHoBanue. bpoyHoBckoe gBwxkenue. Judbdysus. Xapakrep IBIWKEHUS W
B3aMMO/ICHCTBUS YaCcTHI] BeliecTBa. Mojienn CTpoeHuUsI Ta30B, )KUAKOCTEN U TBEPIBIX TEI
1 00bSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojieliei. Macca u pa3Mepbl MOJIEKYI.
KommuecTBo BemectBa. [loctossHHass ABoraspo.

TennoBoe paBHOBecwe. Temmeparypa u e€ usMepenue. lllkama Temmeparyp
Llenbcus.

Mogens uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYJSPHO-KUHETUYECKOM
TEOPUHU UJICATHHOTO raza. AOCONIOTHAS TEeMIIepaTypa Kak Mepa CpeaHel KHHETUUECKOM
SHEPIruM TEIUIOBOrO JBIKEHUs dacTull raza. lllkama temneparyp KennBuna. ['azoBbie
3aKkoHbl. YpaBHeHue Menaeneesa—Knaneiipona. 3akon JlanpToHa. WM3ompoiiecchl
B HJICAJTLHOM T'a3€ C MOCTOSTHHBIM KOJIMYECTBOM BeliecTBa. [ paduueckoe npeacraBieHue
M30IPOLIECCOB: U30TEpPMa, U30X0pa, N300apa.
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Texaudeckue ycTpoicTBa M MPAKTHYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.
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Jlemoncmpayuu

OnbITHI, JOKa3bIBAIOIIKE TUCKPETHOE CTPOCHHUE BEIIECTBA, (POoTOrpaduu MOJIEKYI
OpraHUYEeCKUX COCTUHEHUH.

OmnbiTel 10 AU PY3UH KUAKOCTEN U

ra3oB. Moienb OpOyHOBCKOTO JIBUKCHUSI.

Mogens onbita llTepHa.

OHLITI)I, AOKa3bIBAOIHUEC CYIICCTBOBAHNUC MCKMOJICKYJLIPHOTO BSaHMOHGﬁCTBHH.
MOI[CJ'IB, HIUTIOCTpUPYIOoIIad IIpUpoay AABJICHUSA I'a3da Ha CTCHKH COCya.
OHLITI)I, HILTIOCTPUPYIOIHUC YPABHCHHUC COCTOAHHUA UACAJIBHOI'O I'a3d, U30IIPOLCCCHI.

Yuenuueckuii saxcnepumenm, nabopamopmuvie padbomul

Omnpenenenre Macchl BO3yXa B KJIACCHON KOMHATe Ha OCHOBE U3MEPEHU 00BhEMa
KOMHATHI, TaBJICHUS U TEMITEPATyphl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXIY MapaMeTpaMH COCTOSHUS Pa3peKEHHOTO Ta3a.

Tema 2. Ocnosvl mepmoouHamuxu

Tepmonunamuueckass cucrema. BHyTpeHHsAs DJHEprus TEPMOAMHAMUYECKON
CUCTEMBI M cHocoObl €€ u3MeHeHusa. KommuecTBO TeroTel U paboTa. BHyTpeHHsA
DHEPIusl OJHOATOMHOTO HAEANBHOTO rasa. Buael Teronepenadn: TEILUIONPOBOJHOCT,
KOHBEKIIMS, U3JIyYEHHUE. Y IeJIbHAs TEIUIOEMKOCTh BENIECTBA. KONMMYECTBO TEIIOTHI IPH
TeIIonepeaaye.

[Tonsitue 06 agnadbatHoM npouecce. [lepBbiii 3akoH TepMoauHaMuKu. [[pumenenue
NEPBOTr0 3aKOHAa TEPMOJMHAMUKHM K H3ompoueccaM. ['paduyeckas HHTEpHpETALHS
paboThI raza.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh Mpo1ieccoB B MPUPO/IE.

TernoBble MamuHbl. [TpuHIMOBI AeWCTBUS TEMIOBBIX MamuH. [IpeoOpazoBanus
HHEPruu B TEIUIOBbIX MamnHax. KoaduuneHt none3Horo 1eicTBUS TEMIOBON MaIIUHBI.
[Mukn KapHo u ero ko3h@dHIIMEHT MOJE3HOTO JICUCTBHA. DKOJOTHYSCKHE IMPOOIEMBI
TEIJIO3HEPIETUKU.

TexHHuecKre yCTpOWCTBa U MPAKTUYECKOE MPUMEHEHHE: JIBUTaTEIb BHYTPEHHETO
CropaHus, ObITOBON XOJOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHenne BHYTpEHHEH SHEPTUH TeJla MPU COBEPIIICHUH PaObOTHI: BHIJIET MPOOKH U3
OYTBUIKM TIOJ JCHCTBHEM CXKAaTOro BO3JyXa, HarpeBaHue 3¢upa B JaTyHHOU TpyOke
yTEM TpeHUs (BUACOIEMOHCTPALIHS).

N3MeHeHne BHyTpeHHEW >Hepruu (TeMmepaTypbl) Tejla HpH Terulonepenaye.

OnbIT M0 aAabaTHOMY PACITUPEHHUIO BO3yXa (OTBIT C BO3YIIHBIM OTHUBOM).

Mopenu mapoBoil TypOWHBI, JBUTATENS BHYTPEHHETO CTrOpaHUs, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3mepenue yaenbHON TENI0EMKOCTH.
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Tema 3. Azpecammuvie cocmosanun eewjecmea. Pazoevie nepexoovl

[TapooOpa3oBanne u KoHmeHcanus. Vcmapenwe u kumeHue. AOCONOTHasS M
OTHOCHUTEJIbHAS BJIAXHOCTh BO3Ayxa. HacelmeHHslid mnap. VYxaenpHas —Temsora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KATIEHUSI OT JABJICHHUS.

Teépmoe Ttemo. Kpucrammuueckue u amopdHbie Teiaa. AHM30TPOINHUS CBOWCTB
kpuctayioB. Kuakue kpuctamibl. CoBpeMeHHble Martepuanbl. [lnaBienue wu
KpUCTAIUIM3aIus. Y IebHas TerioTa miasieHus. Cyonumanus.

VYpaBHeHue TEII0BOro OanaHca.

TexHudyeckue yCTpoWCTBA M MPAKTUYECKOE TMPUMEHEHHE: THUTPOMETp H
NICUXPOMETP, KaJTOPUMETP, TEXHOJIOTUU TMOIYYCHHUS COBPEMEHHBIX MaTepUajoB, B TOM
qyclie HAHOMATEPUaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBA HACBHIILICHHBIX TAPOB.
Kunenue npu noHW>KEHHOM J1aBJICHUMU.
CniocoObl u3MepeHus BIAXKHOCTH.
HaGnronenue HarpeBaHus U IJIABJIEHUSI KPUCTAJUIMYECKOTO BEIIECTBA.
JleMOoHCcTpanust KpucTasioB.
Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul
N3MepeHrne 0THOCUTENBHOM BIIa)KHOCTU BO3YXa.

Paznen 4. JaekrpoauHamMuKa
Tema 1. dInexkmpocmamuxa

DJeKTpu3anus Tell. DIEKTpUYEeCKUW 3apsia. J[Ba BHIA 3IEKTPUUYECKUX 3apsiioB.
[IpoBOAHUKM, NUAJIEKTPUKA U MOJYNPOBOJHUKU. 3aKOH COXPAHEHUS AJECKTPUUECKOTO
3apsna.

Bzaumopeiicteue 3apsgoB. 3akoH Kynona. To4yeyHBIA SIEKTPUYECKUN 3apsi.
OnekTpudeckoe noJie. Hanpssk€HHOCTD 3eKTpuuecKkoro noiist. [IpuHumn cyneprno3uiumn
ANEKTpUUYECKUX noJieh. JInHNU HanpsHKEHHOCTH DJIEKTPUYECKOTO MOJIS.

PabGora cun anextpoctatudyeckoro mojis. IloreHuman. Pa3HOCTh MOTEHIMAOB.
[IpoBOAHUKM U JUAJEKTPUKH B DJIEKTPOCTATHUYECKOM Tmoje. JludnekTpuueckas
MPOHUIIAEMOCTb.

DnekTpoE€MKOCTh. KoHieHcaTop. DIEeKTPOEMKOCTh IHIOCKOTO KOHAEHCATOpA.
DHeprus 3apsSKEHHOT0 KOHIEHCATopA.

TexHuyeckne yCTpONCTBA W  MNPAKTHUYECKOE MPUMEHEHHE: BJIEKTPOCKOI,
AIEKTPOMETP,  DJEKTPOCTaTHUECKas  3alluTa, 3a3eMJICHHUE  DJIEKTPONPUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN aIlapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO ¥ MPUHIMIT IEUCTBUS

anekTpomeTpa. Banmonencteue

Ha’JIEKTPU30BAHHBIX TE.

DIIEKTPUUECKOE T0JIE 3aPSIKEHHBIX TEI.

[IpoBOAHUKM B AIEKTPOCTATUYECKOM
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IIoJIC. SHGKTPOCTaTI/I‘-IeCKaH 3aliuTa.



®depepanbHas padbouast nporpamma | duszuka. 10—11 kiaccs (0a30BbIN yPOBEHBD)

JIMDAEKTPUKH B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTb JIEKTPOEMKOCTH INIOCKOTO0 KOHJAEHCATOPA OT ILIOMAAH IIJIACTHH,
PACCTOSHUS MEXAY HUMU U JUIEKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHAEHCATOpa.
Yuenuueckuu sxcnepumenm, nabopamopnsie pabomoi

N3mepenne 2neKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DIIEKTPUYECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUYECKOTO TOKA. MIcTOUHMKH
Toka. Cuna Toka. [I0CTOSIHHBIN TOK.

Hanpsixkenue. 3akon OMa 17151 y4acTKa LETH.

DNEKTpUYECKOE  CONPOTUBJIEHUE.  YENbHOE  CONPOTHUBICHHE  BELIECTBA.
IlocnenoBarensHOE, NapalIeIbHOE, CMEIIAHHOE COEIUHEHUE IIPOBOIHUKOB.

Pabora snekrpuueckoro Toka. 3akoH Jxoyns—JIeHa. MomHOCTb 31eKTpUYECKOTO
TOKA.

DNEeKTpOABMKYILAS CUJIA U BHYTPEHHEE CONPOTUBIICHUE UCTOYHUKA TOKA. 3aKOH
OmMa 17151 TOJTHOM (3aMKHYTOM ) AieKkTpudeckoil rienu. KopoTkoe 3ambikaHue.

DJIEKTPOHHAS TPOBOJAMMOCTD TBEPABIX METAILIOB. 3ABUCUMOCTDH COIIPOTHUBIICHUS
METAJJIOB OT TemIepaTypsl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKAN TOK B BaKyyMme. CBOMCTBA DJIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHAs U MPUMECHAs! IPOBOJAUMOCTbD MOTYIIPOBOAHHUKOB.
CaoiicTBa p—N-niepexoa. IlomynpoBogHUKOBBIE TPUOOPHI.

DNEeKTpUYECKNN TOK B paCTBOPaxX U pacIjiaBax JIEKTPOJIUTOB. DIEKTPOIUTHIECKAS
JACCOIMALINS. DIIEKTPOIIU3.

DIIEKTPUYECKHN TOK B razax. CaMOCTOSITENBHBIN U HECAMOCTOSATEIbHBIN pa3psI.
Momnnus. [1na3zma.

TexHuyeckne ycTporuCTBa M MPAKTUYECKOE NMPUMEHEHUE: AMIIEPMETP, BOJIBTMETD,
peocTar, UCTOYHUKHU TOKa, dJIEKTPOHArpeBaTeIbHbIE MPUOOPHI, FTEKTPOOCBETUTENbHBIE
npubOphl, TEPMOMETP  CONPOTHUBJICHMS, BaKyyMHBIM JHOJ, TEPMHUCTOPHI H
(boTOpEe3UCTOPHI, MOIYIPOBOJHUKOBBIN AUO/I, TaIbBAHUKA.

Jlemoncmpayuu

HBMCpeHI/IC CHJIbI TOKAa U HAIIPSAKCHUS.

3aBUCHUMOCTD COIMPOTHUBJICHUA MUJIMHAPHUYICCKHUX IIPOBOJHHUKOB OT AJIMHBI, IIJIOIIAN
IMOIICPCUHOro CCUCHUA U MaTCpualia.

CMmemaHHoOe COCOAMHCHUC ITIPOBOIHHUKOB.

[IpsiMmoe  w3MepeHMEe  BIEKTPOABMXKYLIEH  cuibl. KopoTkoe  3ambIkaHue
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHUSL.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psa U MpOBOAUMOCTD BO3/1yXa.

OHOCTOPOHHSISI TPOBOAUMOCTH AUOA.
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Yuenuueckuii saxcnepumenm, nabopamopmuvie padbomul

N3yyeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3MepeHue »ReKTpOABMKYIIEH CHJIbI HCTOYHHMKA TOKAa M €r0 BHYTPEHHETO
COMPOTHUBJICHUSI.

Hab6nronenue snektposnusa.

MexnpeaMeTHblie CBSI3H

N3yuenue kypca dusuku 6a3oBoro ypoBHs B 10 kiacce ocyniecTBiIsieTcs: ¢ yuéTom
CoJIep KaTeNIbHbIX MEXIIPEAMETHBIX CBSI3€d C KypcaMu MaTeMaTUKH, OMOJIOTHH, XUMHUH,
reorpaduy ¥ TEXHOJIOTHH.

Meoswxcnpeomemnvie nouwsimusi, CBSI3aHHBIE C HM3YYEHHMEM METOJOB HAYYHOIO
MO3HAHUSA: SIBJICHUE, HAYYHBIM (pakT, runoresa, puznueckas BeJIMUYHHA, 3aKOH, TEOPUS,
HaOII0/ICHUE, SKCIIEPUMEHT, MOJIETTMPOBAHUE, MO/IENb, H3MEPEHUE.

Mamemamuxa: pelieHUE CUCTEMbl ypaBHEHMH, JHHEWHas (yHKUus, napadoda,
runepOona, X rpauky U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIIMU: CUHYC, KOCUHYC,
TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M HX
IIPOEKIMHU Ha OCH KOOPJMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: MexaHuuyeckoe JBWKEHUE B JKUBOM mnpupoae, auddysus, ocmoc,
TEIJIOOOMEH JKUBBIX OPraHU3MOB (BHJbI TEIUIONEPEAAYH, TEIJIOBOE PAaBHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILECTBA, CTPOCHHE ATOMOB M MOJIEKYJ, MOJIb
BEILECTBA, MOJISIPHASI Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEW M Tra3os,
IIEKTPUYECKUE CBOMCTBA METAJIOB, MIEKTPOIUTHYECKAs AUCCOLUALINS, FalbBaHUKA.

l'eocpagusa: BnaXHOCTb BO3/1yXa, BETPbI, 0ApPOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3zoBaHUE JBUKEHUN C HCIOIb30BAHUEM MEXAHM3MOB, YUET
TPEHUS B TEXHUKE, IOAIINIIHUKK, HCIOJb30BAHUE 3aKOHA COXPAHEHUs HMITYJIbCa B
TEXHUKE (pakera, BOAOMET WM JIpyrue), JABUTATeNlb BHYTPEHHErO CropaHus, MapoBas
TypOHHa, OBITOBON XOJIOAUIBHUK, KOHIUIIUOHEDP, TEXHOJIOTUH MTOJIyYEHUSI COBPEMEHHBIX
MaTepHaoB, B TOM YHCIE€ HAHOMATEPHAJIOB, U HAHOTEXHOJOTHUH, JIEKTPOCTATUYECKAS
3alMTa, — 3a3eMJIEHHE  DJIGKTPONpPUOOPOB,  KCEPOKC,  CTPYWHBIA  MOPUHTED,
3JIEKTpOHArpeBaTesIbHbIe MPUOOPHI, FJTEKTPOOCBETUTEIbHbIE TPUOOPHI, FAJIbBAHUKA.

11 KJIACC
Pasznea 4. JaekrpoanHamMuka
Tema 3. Macnummnoe none. I1eKmpoMazHUMHAA UHOYKUUA

IlocTtosiHHBIE MaruuThl. B3aummoaencTBUE IMOCTOSHHBIX MarHuTOB. MarHuTHOE
noje. Bektop MarHMTHOW WHAYKUMHU. [IpuHOMII Cynepno3uiM¥ MarHUTHBIX ITOJIEH.
JIvann MmarauTHOM MHAYKIMU. KapTuHa TMHUI MATHUTHOW MHIAYKLIHUH TIOJISI TOCTOSTHHBIX
MarHuToB.

MarauTtHoe 1nojie MpoBOJAHUKA ¢ TOKOM. KapThHa JMHUN MHIYKIIMA MAarHUTHOTO
OJISL JUTMHHOTO MPSIMOTO MPOBOIHUKA U 3aMKHYTOI'O KOJIBLIEBOTO ITPOBOJHUKA, KATYIIIKA
¢ TokoM. OnbIT Opcrena. BzanmoaercTBre NpoOBOJHUKOB C TOKOM.
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Cuna Amrnepa, e€ MOyJIb U HaIllpaBJICHUE.

Cuna JlopeHna, e€ MOyJib U HarlpaBjeHUE. [BrKeHNE 3apsoKeHHON YacTHIIbI B
OJIHOPOJTHOM MarHuTHOM ToJie. Pabota cuibl JlopeHna.

SIBneHue 35eKTpOMarHuTHOM UHIYKIKU. [I0TOK BeKTOpa MarHUTHON MHAYKITUH.

DNEeKTPOJBIKYILAS CUJIa UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAYKIMU Dapajes.
BuxpeBoe snekTpuueckoe  Mojie.  JJEKTPOABMXKYIIAs  CWila  MHIYKIUU

B POBOJHUKE, ABWKYILIEMCS MOCTYNATEIbHO B OJHOPOTHOM MAarHUTHOM ITOJIE.
[IpaBuno JleHna.

NHayKTUBHOCTh.  SIBJI€HME  CaMOMHAYKLUMH.  OJIEKTPOJABKKYINAs  CHJa
CaMOWHYKIIHH.

DHeprusi MarHUTHOTO MOJS KaTYIIKH C

TOKOM. DJIEKTPOMATrHUTHOE MOJIE.

TexHuyeckue ycTpoucTBa U MPAKTUYECKOE NPUMEHEHHUE: IOCTOSHHbIE MATrHUTHI,
JJIEKTPOMArHUThl,  JJIEKTPOABUTraTEIb,  YCKOPUTENIM  DJIEMEHTAapHBIX  YacCTHL,
WHYyKIIMOHHASA I1€Yb.

Jlemoncmpayuu

OneiT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TTOJIEM.

JIMHUHA MHIYKIMK MarHUTHOTO MOJIS.

BzanmopericTBue 1ByX NPOBOJIHUKOB C

tokoM. Cuna Ammnepa.

JenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBneHue 3eKTPOMariuTHON UHAYKIUH.

[Ipasuo Jlenua.

3aBUCUMOCTb DJICKTPOJIBHKYIIEH CHJIBI HMHAYKIUM OT CKOPOCTH W3MEHEHMS
MarHMTHOTO ITOTOKA.

SIBrieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul
N3yueHne MarHuTHOTO MOJISl KATYIIKU C TOKOM.
HccnepoBanue 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.
HccnenoBanue sIBJIEHUS 3JIEKTPOMAarHUTHOW MHIYKIWU.

Pa3znea 5. KoJsieOanusi v BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbLE KONEOAHUA
Konebarenbhas cucrema. CBOOOIHBIC MeXaHUYECKHUE KoJjieOaHusl. ["apMoHnUecKre
kosnebanus. [lepuon, yactora, ammnTyaa u ¢asza koiedanuil. [IpyKUHHBIN MasgTHHK.
MarteMaTtnyeckuii MasTHUK. YpaBHEHHUE TapMOHHMUYECKHX KosieOanuii. [IpeBpaienue
SHEPIUH NIPU TAPMOHUYECKUX KOJICOaAHUSX.
Koneb6arenbupiit KOHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJIEOAHHUS B UACATHBHOM
K0JIe0aTeTbHOM KOHTYpE. AHAJIOTHUSI MEXIYy MEXaHUYECKUMHU U AJIEKTPOMATrHUTHBIMU
koneOanusimu. dopmyna TomcoHa. 3aKOH COXpAaHEHHMS DSHEPIUM B HACATILHOM
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K0JIe0aTeTbHOM KOHTYpE.
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[IpencraBnenre o 3aryxarnmx KojeOaHUsIX. BBIHYXKICHHBIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMarHUTHBIE KOJIeOaHMUs.

ITepemenHsbIil TOK. CHHYCOMAANBHBIN MEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYIHOE U JICUCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HATIPSIAKEHUS.

Tpancpopmarop. IlpousBoacTBo, mepenaya U MOTPEOJECHUE DIECKTPUUYECKON
SHEPrUM. OKOJOTMYECKHE PHUCKU TPU MPOU3BOACTBE dJIEKTposHepruu. KynbTypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue ycTporucTBa U NPAKTUYECKOE MIPUMEHEHHE: JJIEKTPUUECKHI 3BOHOK,
TEHEPATOP MEPEMEHHOT0 TOKA, JINHUHU JICKTPOIepe1ay.
Jlemoncmpayuu

UccnenoBanne mapamMeTpoB KojeOaTeabHONW cUCTeMbl (NMPYKUHHBIA WU
MaTEeMaTHYECKUN MasSTHHK).

Hab6nronenue 3atyxarmmx KojaeOaHuii.

HccnenoBanne CBONCTB BBIHYKICHHBIX KOJICOAHUH.

Habmronenue pezonanca.

CB0OOTHBIE AIIEKTPOMArHuTHHIE KOJIeOaHuUs.

OcuumiorpaMMsl  (3aBUCUMOCTH  CHUJIBI TOKa W HAalpsHKEHUS OT BPEMEHU)
JUTS JIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3oHanc 1mpu  DOCIENOBAaTENbHOM  COCAMHEHUM  PE3UCTOpPA,  KaTyILIKH
WHIYKTUBHOCTH M KOHAEHCATOPA.

Mopneinb TMHUY 3JIEKTPONEPEIaUn.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnepoBanue 3aBUCUMOCTH NIEPUOJIA MaJIbIX KOJIEOAHUM Tpy3a Ha HUTHU OT JIJIMHBI
HUTHU U MaccChl rpy3a.

HccnenoBanue NepeMEHHOIO TOKA B LIETIH U3 MOCIEA0BATEIBHO COETMHEHHBIX
KOHJICHCATOpa, KaTYLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBIE GOJIHbL

Mexanuueckrue BOJIHBL, yClIoBHS — pacnpoctpaHeHus. Ilepuon. CkopocTb
pacnpocTpaHeHus U TnHa BOIHBL. [lonepednsie u mpoaoasHbIe BOJHBL. HTEepdepeH s
U qudpakius MEXaHUYECKUX BOJTH.

3Byk. CkopocTsb 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. YCJIOBUSL M3JIYyYEHHUS BJIEKTPOMArHUTHBIX BOJIH.
B3aumnasi opuentanus BektopoB E, B, v B snexkrpomarHutHOi BojHe. (CBoiicTBa
AJIEKTPOMATHUTHBIX BOJH: OTpPaKEHUE, TMPEJIOMIICHUE, TOJApU3amus, IUPpaKius,
uaTepdepenius. CKOpocTh dJIEKTPOMATrHUTHBIX BOJIH.

[IIkana 5JIEKTPOMArHUTHBIX BOJIH. [IpUMeHEHHE HSJIEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHIMIBI paguOCBsI3U U TeNeBUAeHUs. Paqnonokanusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIECH CPEebI.

TexHuyeckne yCTpOWCTBA U  MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YyJbTPA3BYKOBasi JIMAarHOCTUKAa B TEXHUKE M MEIUILIUHE, pajap,
paanonpuéMHUK, TeNIEBU30p, aHTeHHa, TenedoH, CBY-neys.



®depepanbHas padbouast nporpamma | duszuka. 10—11 kiaccs (0a30BbIN yPOBEHBD)

Llemoncmpayuu

OO0pa3oBaHue ¥ pacIpOCTPaHEHUE MOMEPEUHBIX U IPOAOIbHBIX BOJIH.

KoneOmtomnieecst T€10 Kak HICTOYHUK 3BYKa.

Habitoienue oTpakeHus U IpeaoMIIEHUS] MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHnnu u 1udpakium MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmoienue cBsi3u TpOMKOCTH 3BYKa M BHICOTHI TOHA C aMIUIUTYAON U 4aCTOTOM
KOJIe0aHMil.

HccnenoBanne CBOMCTB 2JIEKTPOMATHUTHBIX BOJIH: OTPaKEHUE, IIPETIOMIICHHUE,
noJsipusanys, 1udpakuus, MHTepepeHLUs.

Tema 3. Onmuxa

I'eomeTrpuueckas onruka. [IpsmonnuenHoe pacpocTpaHeHUE CBETA B OTHOPOAHOM
cpene. JIyd cBera. TOUECUHBIN UICTOYHUK CBETA.

OTpakeHue cBeTa. 3aKOHbl OTpakeHusi cBera. l[locTpoenue wu300paxkeHU B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBeTa. 3aKOHBI TpPEJIOMJICHUS] CBeTa. AOCOTIOTHBIM IMOKAa3aTelNb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. [IpenenpHblii  yroi MOJHOTO
BHYTPEHHETO OTPAKCHHUSI.

Hucnepcus ceeta. CioxHbIN coctaB Oesoro cBeta. LIBerT.

Cobuparoniye u paccenBaromye JuH3bl. ToHkas nuH3a. DOKycHOE paccTOsiHUE U
onTHYECKas cwia TOHKOW JuH3bL. [locTpoeHune wu300pakeHU B COOMpAONINX U
pacceuBaromux JH3ax. PopMysa TOHKOM JIMH3BL. Y BEJIMUYCHUE, JaBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON OTITUKH.

BonnoBas ontuka. utepdepenius cBera. KorepeHTHbIe UCTOYHUKH. Y CIOBHS
HAOJIOICHUST MAaKCUMYMOB M MUHMMYMOB B HHTEP(EPEHIIMOHHON KapTUHE OT JBYX
cUH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakmus cera. JudpakimonHas pemérka. YCIOBHE HAOIIOICHHS TIJIABHBIX
MaKCUMYMOB TpH MaJ€HUU MOHOXPOMAaTUYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpouCTBa U MPAKTUYECKOE MPUMEHEHUE: OUKH, JTyna, (hoToanmnapar,
MPOCKIIMOHHBIN arapar, MUKPOCKOII, TEJIECKOII, BOJOKOHHAs ONTHKA, AU(pPaKIIMOHHAS
peleTKa, moJIsApons.

Jlemoncmpayuu

[IpssmMonuHeiHOE  pacnpoCTpaHEHUE, OTPAKEHHUE U  MPEIOMIIEHUE CBETa.
OnTuyeckue mpruodOpHI.

[TonHoe BHyTpeHHee oTpaxkeHre. Mojiellb CBEeTOBOA.

WccnenoBanue CBOMCTB N300paykKeHU B JTMH3AX.

Mopenu MUKpOCKoTa, TeJIECKOIa.

Hab6nronenue natepdepenimm

cBera. Habmonenne nudpaximm

CBETA.
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Habmronenue nucnepcuu cBera.
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[TosrydeHne crieKTpa ¢ IOMOIIBIO TIPU3MBI.
[TonmyuyeHue CeKTpa ¢ MOMOIIBIO TUPPAKINOHHON PEIIETKH.
Hab6nronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3mepenue nokasaresns NpeJoMIICHUS CTEKIIA.
HccnenoBanue CBOMCTB M300paKEHUI B JTMH3AX.
Hab6nronenue nucnepcnu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH
['paHuIel TPUMEHUMOCTH KJIACCHYECKOM MexaHuKH. [locTynarhl crienuaibHOM
TEOPUU OTHOCHUTEIHPHOCTH: WHBAPUAHTHOCTH MOJYJS CKOPOCTH CBE€Ta B BaKyyMe,
MIPUHIIUIT OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJJICHUE BpPEMEHM W COKpAIlCHUE
JUTUHEL.
DHeprusi U UMIYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBsI3p Macchl ¢ SHEPTUEN U UMITYJIbCOM PEISITABUCTCKOM YaCTULIBI. DHEPTUS MTOKOS.

Pazgen 7. KBanToBasi pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. Popmyna [Inanka cBs3u 3HEpruM POTOHA C €ro YaCTOTOW. DHEpPrus u
UMITYJIbC (POTOHA.

OtkpeiTue u ucciaegoBanue @otoddpdekra. OnbiTel A.I'. CronetoBa. 3aKOHBI
dotoapdexra. VYpaBHenue OitHmrTerHa a1 (orodpdekra. «KpacHas rpanuna»
dboToaddexra.

JlaBnenue ceera. OnbiTel [1.H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckue yCTpoCTBA M  MPAKTUYECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboToaTYMK, COJIHEUHAasl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®oT03(deKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.
HccnenoBanue 3akoHOB BHeIHETro (poToaddekra.
CBeToaunosn.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmnwiTel Pesepdopna 1o paccesHUIO 0-YacTHIIL.
[Tnanerapnas moaeins atoma. [loctynatsl bopa. M3nyuenue u nornoiienue GOTOHOB NpU
IIEpEX0/I€ aTOMAa C OJTHOI'0 YPOBHSI SHEPTUH Ha Apyroi. Bunbl ciekTpoB. CIEKTp ypOBHEM
DHEPIUM aToMa BOAOPOAA.

BosHoBble cBoiicTBa yactuu. Bosubl ae bpoing. KopnyckynasipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3JIyYCHHE.

TexHuueckne yCTpOMCTBA U MPAKTUYECKOE NMPUMEHEHHE: CIIEKTPAJIbHBIN aHAIN3
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(cmekTpocKoI), Ja3ep, KBAaHTOBBIA KOMIIBIOTED.
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Llemoncmpayuu
Mognens onbita Pezepdopra.
Onpenenenue JIMHBI BOJHbI
nasepa.
HabGnronenune mMHEHYATHIX CIIEKTPOB U3ITyUCHHUS.
Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonivl
Hab6nronenue muHEYaToOro CrieKTpa.

Tema 3. Amomnoe sa0po

DKCHEpUMEHTBI, JOKa3bIBAIOIINE CJIOKHOCTh CTpoeHus sapa. OTKpbITHE
paauoaktuBHOCTH. OnbIThl Pesepdopaa mo ompeneneHuto cocraBa paguoaAKTUBHOIO
usnydenus. CBoicTBa anbda-, 6eTa-, ramma-u3nydeHus. BiusHue paguoakTHBHOCTH Ha
JKUBBIE OPTaHU3MBI.

OtkpeiTHE TpoTOHa W HeWTpoHa. Hykmonnas Mopens sapa ['eitzenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio saapa. M30Torsl.

Anbda-pacnaa. DIEKTPOHHBIA U TO3UTPOHHBIN OeTa-pacnal. ['amma-u3inydyeHue.
3aKOH paJuOaKTUBHOIO pacnaja.

DHeprus CBsA3M HYKJIOHOB B sifjpe. SAnepHbie cuiibl. JledekT maccel spa.

SnepHble peakuuu. JleneHue u CUHTES sI€Ep.

SAnepubiit peakrop. TepmosinepHblii cunTe3. [Ipo6iieMbl U MEPCIEKTUBHI SACPHOMN
DHEPIreTUKH. DKOJOTHYECKNE ACTIEKTHI IAEPHON YJHEPTETUKMU.

DneMeHTapHble YacTULlbl. OTKPBITHE NO3UTPOHA.

Meroabpl  HAOMIOAEHWS M PETUCTPALMM  3JEMEHTapHBIX  YACTHII.

@yH/1aMEeHTaIIbHbIE B3aUMOJEHCTBUA. EQMHCTBO (pU3NUECKON KapTUHBI MUPA.

TexHuyeckre yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHME: IO3UMETpP, Kamepa
Buinbcona, siepHbIit peakTop, aToMHas 6omoa.
Jlemoncmpayuu

CuéTunK NOHU3HUPYIOITUX YACTHII.
Yuenuueckuii s3xcnepumenm, 1abopamopuvie pabomul
UccnenoBanue TpekoB 4acTuIl (TI0 TOTOBBIM (GoTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUU U ACTPOPUIMKH

Otamnsl pa3BUTHs aCTpOHOMHUH. [IpUKIagHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMHH.

Bup 38é3nH0r0 HeOa. Co3Be3aus, SpKue 3BE3/bI, INIAHETHI, UX BUIUMOE JIBH)KCHHE.

Comnnaeunas cucrema.

Counnrne. CosiHeYHass akTUBHOCTh. MicTounuk sHeprun CoJiHIa 1 3BE3/1. 3BE3IBI, X
OCHOBHBIE XapaKTEPUCTUKH. J[MarpaMma «CHeKTpaJIbHbIA KJIaCC — CBETUMOCThY. 3BE3/bI
IJIaBHOM TTOCJIEA0BAaTEIbHOCTH. 3aBUCUMOCTEL «Macca — CBETUMOCTDY JIJIS 3BE3]1 TIaBHOM
MoceI0BaTeNbHOCTH. BHyTpeHHee cTpoeHue 3B€31. COBpEMEHHBIE MPEACTABICHUS O
MPOUCXOXKIESHUM U 3BOJIIOIMK COJTHIIA U 3BE3. DTaIlbl KU3HU 3BE3]T.

Mnieunstii [TyTs — Hama ["anaktuka. [Tonoxenue u nemwxenue Connua B I'anakTuke.
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Turnbl raakTuk. Paguoramaktuku v kBa3zapbl. YEpHBIE BIPHI B iApaxX rajJakTHK.
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Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazderanue raiakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3TydEeHUE.

Macmradnas ctpykTypa Beenennoit. MetarainakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMMH.
Yuenuueckue nabnooenus

HaGnronenuss HEBOOPYKEHHBIM TJ1a30M C  HCIOJIB30BAHHEM KOMITBIOTEPHBIX
MIPWIOKEHUH TSI OTIPEIEIICHUS TTOJIOKEHUST HEOSCHBIX O0BEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3/11s1 CEBEPHOr0 MOJIYIIAPUS U SIPKUE 3BE3BI.

Habmronenus B Teneckon JIynsl, mraneT, Miieunoro Ilytu.

O6001maromee MOBTOPEHUE
Ponb ¢pu3uku u acTpOHOMHH B SKOHOMHUYECKOM, TEXHOJIOTMUYECKOM, COLMAIbHON U
TUYECKON cdepax NesATeIbHOCTH YeJIOBEKa, pojib U MECTO (PM3UKU U aCTPOHOMHUHU B
COBPEMEHHOW HAy4YHOW KapTHHE MHUpa, Pojib (U3HUECKOW TEOpUH B (POPMUPOBAHUU
IpeCTaBlICHUA O (PU3MUECKON KapTUHE MUpa, MECTO (DU3MUECKON KapTUHBI MUpa B
oOLIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJIE.

MexknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a30Boro ypoBHs B 11 kacce ocyniecTBIseTCs ¢ y4ETOM
COJIEPKATEJIbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMy MaTEMAaTHKU, OMOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie noHsimusi, CBSI3AHHBIE C W3YYEHUEM METOJOB HAy4YHOTO
MO3HAHUSA: SIBJICHUE, HAYYHBIM (PakT, Turnore3a, pu3nyeckas BEJIMYMHA, 3aKOH, TEOPHs,
HaO0JI0ICHHE, DKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHHE.

Mamemamuxa: penieHUE CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUe (YHKIIUU:
CUHYC, KOCHHYC, TaHI€HC, KOTAHI€HC, OCHOBHOE€ TPUTOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPbl M HX IMPOEKUMH HAa OCU KOOpPIHUHAT, CJIO0KEHUE BEKTOPOB, IPOU3BOIAHBIE
AJIIEMEHTAPHBIX (PYHKIIUN, TPU3HAKK TO00MSI TPEYTOJILHUKOB, OMPEACICHUE TUIOIIA N
IJIOCKUX (puryp u oob€ma Ted.

buonoeus: snexrpudeckue sIBJICHUS B )KUBOM MPUPOJIE, KOJIeOATEIbHbBIC IBUKCHUS
B JKMBOW MNPUPOJIE, ONTHYECKUE SIBJICHUS B >KMBOW NPUPOJE, ACHUCTBUE paJvalMyd Ha
JKUBBIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTypa TBEPIBIX TE,
MEXaHU3MbI 00pa30BaHUs KPUCTATUIMUECKOMN PEIIETKH, CIIEKTPAIbHBIN aHAJIH3.

l'eoecpagusa: mMarHUTHBIE TIONIOCA 3EMJIH, 3aJI€KH MArHUTHBIX pyH, GoTochEMKa
36MHOW MOBEPXHOCTH, MPEICKA3aHUE 3€MIICTPSICECHUM.

Texunonocus: NWUHUAKA  JJEKTPOIIEpENad, TEHEPATOpP  IEPEMEHHOrO  TOKAa,
AJIEKTPOIBUTATEIb, MHAYKIIMOHHAS T1€4Yb, pajap, paauoNpruEMHUK, TEJIEBU30p, aHTCHHA,
teneon, CBY-meub, NPOCKIMOHHBIM ammapaT, BOJOKOHHAS OITHKA, COJHEYHAs
OaTapes.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUM A

OcBoenue yuebHoro mnpenvera «®Pu3nka» Ha YpPOBHE CPEIHETO OOIIEro
oOpa3zoBaHus (0a30BbIi YpOBEHb) MTOJDKHO OOECHEUYHTh JIOCTHIXKEHHE CIETYIONTNX
JMYHOCTHBIX, METAPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHHS ydeOHOro mnpeamera «Duszuka» HTOHKHBI
OTpaxkaTb  TOTOBHOCTh M  CIOCOOHOCTh  OOYy4YalOIIMXCA  PYKOBOJCTBOBATHCS
chOpMHUPOBAaHHONW BHYTPEHHEH TMO3ULMEH JIMYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpHUEHTAIIU/, TO3UTUBHBIX BHYTPEHHUX YOCKICHUH, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
IIEHHOCTSIM POCCHICKOTO OOIIECTBa, pacUIMpeHUe >KU3HEHHOIO OIbITa W OIbITa
JEATEIbHOCTH B TIPOIIECCE pealn3allMi OCHOBHBIX HAIMPABJICHUN BOCIUTATEIHHOM
NEATEIIbHOCTH, B TOM YHCJIC B YACTHU:

1) rpaskIaHCKOr0 BOCIIMTAHMSA:

c(hOPMHUPOBAHHOCTH IPAKIAHCKOM MO3UITUN 00YJaIOMIErocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YICHA POCCUHCKOTO OOIIECTBA;

IPUHATHE TpaJMIIMOHHBIX 00II1eUEIIOBEUYECKHX I'YMaHUCTHYCCKHUX 5
JEMOKPAaTHICCKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSITCIBHOCTH B HHTEpecax

IPaKIAHCKOTO 00IIEeCTBa, y4acTBOBATh B CAMOYIIPABJICHUU B

oOpa3zoBaTeILHON OpraHu3alliu;

yYMEHHUE B3aMMOJICHCTBOBATH C COIMAIbHBIMH HHCTHTYTaMU B COOTBETCTBUU C MX
GYHKIHSIMHA ¥ HA3HAYCHUCM;

TOTOBHOCTB K TYMaHUTAPHOMN U BOJIOHTEPCKOM JIeITEIIbHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHHUSI:
c(hOpMHUPOBAHHOCTH POCCUMCKON IPakIaHCKOW UJIEHTUYHOCTH, MATPUOTHU3MA;
LIEHHOCTHOE OTHOILIEHHE K TOCYJApCTBEHHBIM CHUMBOJAM, JIOCTHKEHUSIM
POCCHMCKUX YUYEHBIX B 00J1aCTU (DU3UKU U TEXHUKE;

3) IyXOBHO-HPaABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMUS;

CIIOCOOHOCTh OIICHHWBATh CHUTYallMI0 W TNPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTONYMBOTO OyAYILEro;

4) 3¢TEeTHYECKOr0 BOCTIMTAHMS :
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ACTETUYECKOE OTHOILLIEHUE K MUPY, BKIIIOUas 3CTETUKY Hay4HOTO TBOPUECTBA,
npucymero pu3n4eckon Hayke;
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5) Tpy10BOr0 BOCTIMTAHHUS:

HHTEpPEC K PasIuYHbIM cepam MpodheCCHOHAIBHOW JESITEIbHOCTH, B TOM YHCIIC
CBSI3aHHBIM C (DM3UKOW M TEXHUKOM, YMCHHE COBEPINATh OCO3HAHHBIN BBIOOP OymyIeit
npodeCCHU U peali30BbIBaTh COOCTBEHHBIC YKM3HEHHBIC TLTAHBL;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHHIO W CaMOOOpa30BaHUIO B 00IacTH
(bHU3MKK Ha IPOTSHKEHUHU BCEH XKHU3HH;

6) 3KOI0THYECKOT0 BOCTIMTAHUS:

C(OPMHUPOBAHHOCTD IKOJIOTHUECKOM KyIbTYphl, 0CO3HAHHE ITI00AIBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIEM;

IUTAHUPOBAHUE U OCYILECTBIICHUE JCHUCTBUI B OKPYIKAOIIEH Cpeic HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA,;

Pacmmpenue onbita 1esTeIbBHOCTH IKOJIOTMYECKOM HAPABICHHOCTH Ha OCHOBE
UMEIOLINXCS 3HaHUHU 10 (pu3HKe;

7) IEHHOCTH HAYYHOTO MO3HAHMSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BuUTHA (PU3NUECKON HAYKH;

OCO3HaHUE LEHHOCTH HAy4YHOW NI€ATEIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YyUEHHUS
GU3MKK  OCYIIECTBIATH  HPOEKTHYHD W HCCIEIOBATENBCKYIO  JIEATEIbHOCTh
WHAUBHUAYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTeibHbIE YHUBEPCAJbHbIE YUeOHbIE eiiCTBUA
ba3oBble Jijornueckue aAeMcTBUA:
CaMOCTOSITENIbHO (DOPMYIUPOBAThH U aKTyaJTU3UPOBATh MPoOJieMy, pacCMaTpUBaTh €&
BCECTOPOHHE;
OTIPENIEIIATh IEH ACSITEIHLHOCTH, 3a/1aBaTh TapaMeTPhbl U KPUTEPUU UX JOCTHIKCHUS;
BBISIBJISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUECKUX
SIBJICHHSIX

pa3pabaThiBaTh IUIAH pELIEHUs MNpoOJjemMbl C Y4YETOM aHajdu3a HMMEIOIINXCS
MaTEepUAIBHBIX U1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B IEATEIIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJITATOB
LEJISIM, OLICHUBATh PUCKH NOCJIEICTBUI AEATEIbHOCTH;

KOOPJMHUPOBATH U BBIMOJIHATH Pa0OTY B YCIOBHUSX PEaIbHOT0, BAPTYAJIBHOTO U
KOMOMHHMPOBAHHOT'O B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIIEHUH >KU3HEHHBIX MPOOJIEM.

Ba3oBrbIe ucciaeaoBarejbCKHe 1eHCTBUA.
BJIQJCTh HAyYHOH TEPMUHOJIOTHECH, KIFOYCBBIMH TOHATHIMH M METOJaMHU
buznueckoil HayKu;
BJIQJICTh HAaBBIKAMH YYCOHO-HCCIICIOBATEILCKOW W TPOSKTHOU
NEATEeIbHOCTU B 00J1aCTU (PU3UKHU, CTIOCOOHOCTHIO U TOTOBHOCTBIO K
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CaMOCTOATCIbHOMY ITOUCKY
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METOJIOB pElIeHUS 3a/1a4 (PU3UUECKOTO COIEP KaHUS, IPUMEHEHHUIO PA3IMYHBIX METOOB
NO3HAHUS;

BIQJIETh BUJAMHU JIEATEIBHOCTH MO TIOJYYEHUIO HOBOTO 3HAHHUA, €ro
UHTEPIIpEeTALNU, TPeoOpa30BaHUIO U IPUMEHEHUIO B PA3IMUHBIX YUYEOHBIX CUTYaIUAX, B
TOM YHCJI€ IIPH CO3/1aHUH YUEOHBIX TPOEKTOB B 007acTH (PU3UKY;

BBISIBJISITH IPUYMHHO-CIICICTBEHHBIC CBSI3U U aKTyaJIM3UPOBATh 3a7a4y, BbIIBUTATh
TUIIOTE3Y €€ pelIeHus, HAXOUTh apTyMEHThI JUIs J0Ka3aTeIbCTBAa CBOMX YTBEPKICHUH,
3aJ1aBaTh MapaMeTpbl U KPUTEPUU PELICHHUS;

aHAU3UPOBATh IMONYYEHHBIC B XOJAE PEIICHUs 3aJa4ll Pe3yJbTaThl, KPUTHUYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX yCIIOBUSIX;

CTaBUTh M  (GOpPMYyJIHpPOBaTh COOCTBEHHBIE 3aJaud B  00pa3oBaTeIbHOU
JeSITETLHOCTH, B TOM YHCIIE TIPU U3yUeHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

yMETb [EPEHOCUTh 3HaHUS 1O (U3MKE B  MPAKTUYECKYI0  00JacThb
KU3HECITSIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIE UJIEH, IPEAJIaraTb OpUrHHAIIbHBIE [TOAXO0/Ibl U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, IOMYCKAIONINE aTbTePHATUBHBIC PEIICHUSI.

Pa6ora ¢ undpopmaunmeii:

BJa/IeTh HaBbIKAMHM TIOJyuYeHUs HHGOpMalUuu (PU3UUYECKOrO COAECpIKAHUS U3
UCTOYHUKOB pA3HBIX THUIOB, CAaMOCTOSITEIbHO OCYIIECTBIATH TIOWCK, aHAJU3,
CHUCTEMAaTH3allMI0 W HWHTEpHIpeTanuio HHQOpMAMKU pa3IWYHBIX BHIOB U (POpM
IpECTaBICHNUS;

OLICHUBAThH JOCTOBEPHOCTHh UH(OpMALINH;

UCIIOJIb30BaTh CPEACTBA MH(OPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B
pelIeHNd  KOTHUTHUBHBIX, = KOMMYHUKATUBHBIX W  OPraHU3allMOHHBIX 3a/ay C
coOmoicHueM TpeOOBaHUM  JIPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TUTHUEHBI,
pecypcocOepexeHusi, MpPaBOBbIX M OSTHYECKMX HOPM, HOPM HH(POpPMALIMOHHOU
0e301acHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COAEpX aHHs B Pa3IMYHBIX (opMmaTax ¢ y4€éToM
Ha3HAuYeHUs HMHPOpPMAlMM U LEJIEBOM ayJIUTOpPHH, BbIOMpas ONTUMAJIbHYIO (QopMy
MPEJICTaBICHNUS U BU3YaTH3aIUH.

KommyHuKkaTHBHBIC YHUBEPCAJIbHbIC YU4eOHbIe 1eiiCTBUA:
OCYIIECTBIIATH OOIIEHNE HA YPOKax (PU3HKHU M BO BHE-YPOUHOU €SI TEIbHOCTH;
pacino3HaBaTb IIPCAIIOCHIIKH KOHCI)J'II/IKTHLIX CI/ITyaHI/Iﬁ U CMATYAaTh I(OH(I)J'II/IKTBI;
paSBépHYTO " JIOTUYHO M3JIaraTb CBOKO TOYKY 3pPCHUS C UCITIOJIB30BAHUCM A3BIKOBBIX
CPEIICTB;

NOHUMATh ¥ UCTHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIMBUTyaIbHOU pabOThI;
BBIOMPATh TEMATHUKY U METO/Ibl COBMECTHBIX JAEHCTBUI C y4ETOM OOUIMX UHTEPECOB,
Y BO3MOKHOCTEMN Ka)KJI0TO YieHa KOJUIEKTHBA;
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MPUHUMATH LEJIM COBMECTHOU JEATEIIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JIEUCTBHS MO €€ JOCTUKEHHIO: COCTABJIATH IJIaH AEUCTBUN, PACIIPEIACIIATH POIU C YIETOM
MHEHUW YYaCTHUKOB, OOCYKIaTh PE3yJIbTaThl COBMECTHOM paOOTHI;

OIICHWBATh KAa4€CTBO CBOETO BKJIaJa M KaXKIOTO yYaCTHHKA KOMAHIIBI B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaratb HOBBIE TIPOEKTHI, OLIEHUBATh MAEHM C IIO3UIMU HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJIATh MTO3UTUBHOE CTPATETMUYECKOE MOBEACHUE B PA3JIMYHBIX CUTYALMSX,
MIPOSIBIISITH TBOPYECTBO M BOOOPAKECHUE, OBITh MHUITMATHBHBIM.

PerynsitTuBHble YHUBepcaJbHbIE ydeOHbIE JeliCTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIIECTBIIATh TO3HABATEIBHYIO IESITEIbHOCTh B 00J1aCTU DUBUKHU
U aCTPOHOMUHU, BBISBIISATH IPOOIEMBI, CTAaBUTh U (DOPMYJIUPOBATH COOCTBEHHBIE 3a]1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELICHUS] PACYETHBIX M KAYECTBEHHBIX 3a]1ad,
IJIaH BBIMOJHEHUS MPAKTUYECKOM paboThl C Y4E€TOM MMEIOIMIMUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUM;
JaBaTh OLICHKY HOBBIM CUTYalUsIM;
pacuIMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTCHHUIH;
Jie1aTh OCO3HAHHBIN BBIOOP, apTYMEHTHPOBATH €r0, OpaTh Ha ce0s OTBETCTBEHHOCTh
34 pEIICHHE;
OIICHUBATh IPUOOPETEHHBIN OIIBIT;
CIOCOOCTBOBATh (POPMUPOBAHUIO W TPOSBICHUIO IPYAUIMU B 00yacTu (U3HKH,
MIOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:
JaBaTh OLIEHKY HOBBIM CHTyalWsM, BHOCUTb KOPPEKTHBBI B
NEeSATEIbHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJITATOB LIETSIM;
BJIa/I€Th HaBbIKaMH IMO3HABATEIbHONU Pe(IIEKCHH KaK OCO3HAHUS COBEPIIIAEMbIX
JEWCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YJIBTATOB U OCHOBAHMI;
MCIIOJIb30BaTh MPUEMBI peIEKCUH JIsl OLEHKH CUTYalllud, BHIOOpa BEPHOTO
pEelIeHHS;
YMETh OLIEHUBATHh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 UX CHUYKEHUIO;
MIPUHUMATh MOTUBBI U apIYMEHTHI JPYTUX IPY AaHAJIU3€ PE3YJIbTaTOB IEATEIbHOCTH;
NPUHUMATD ce0sl, MOHUMAsi CBOU HEJOCTATKU M IOCTOMHCTBA;
OPUHUMATh MOTUBBI M apPTYMEHTHI IPYTUX [PU aHAJIM3€ PE3YIbTaTOB AESTEIbHOCTH;
MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B nponecce 1ocTUXKEHUsT JIMYHOCTHBIX PE3YyJbTATOB OCBOEHHUS MPOrPAMMBI IO
bu3uKe 715 ypOBHSI CPETHETO 00IIEro 00pa3zoBaHus y 00yUYaOIUXCsl COBEPIIICHCTBYETCS
AMOILIMOHAJIBHBII WHTEJIEKT,

npeanojaraimuii copMupoBaHHOCTD:
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CaMOCO3HaHUs, BKJIIOYAIOIIETO CIHOCOOHOCTh MOHUMATh CBOE SMOILIMOHAIBHOE
COCTOSIHUE, BUJICTh HAIIPaBJICHUS Pa3BUTHS COOCTBEHHON AMOIIMOHAILHOM cepbl, ObITh
YBEPEHHBIM B ce0¢;

CaMOpEryJIMpOBaHUs, BKIIIOYAIOIIETO CAMOKOHTPOJb, yMEHHUE MPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEJICHHUE, CIIOCOOHOCTD aallITUPOBATHCS K IMOIIMOHAIBHBIM
U3MEHEHUSM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlMU, BKJIIOYAIONIEH CTPEMJICHUE K JOCTHKEHUIO IEJIH U
yCIiexXy, ONTHMH3M, HHUIMATUBHOCTb, YMEHHME JICHCTBOBAThb, HCXOJS W3 CBOUX
BO3MOKHOCTEH;

OMITATHH, BKJIIOYAIONIEH CHOCOOHOCTh IOHHMMATh SMOILMOHAJIBHOE COCTOSTHUE
JIPYTUX, YUUTBIBATh €T0 MPH OCYIICCTBICHUH OOIIEHUS, CIOCOOHOCTh K COUYBCTBHUIO U
COTIEPEKUBAHHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOUAIOIIUX CIIOCOOHOCTh BBICTpAUBaTh OTHOIICHUS C
JPYTUMH JIFOAbMHU, 3a00TUTHCS, TIPOSIBIISATh HHTEPEC U pa3peiiaTh KOHMIUKTHI.

HPEIMETHBIE PE3YJIBTATDI

K xonmy oOyuenuss B 10 kjacce npeaMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TMpuUMeEpax poJib U MecTo (U3UKd B (OPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHHBI MHUpa, B Pa3BUTUU COBPEMEHHOM TEXHHUKU H
TE€XHOJIOTUH, B PAKTUYECKOU JIEATEIIbHOCTH JIFOAEH;

YUYUTHIBATh  TPaHUIBl MPUMEHEHUS]  HM3YYCHHBIX  (U3UYECKUX  MOJIETICH:
MaTepuanbHas TOYKa, WHEPLHMAIbHAs CHCTeMa OTCY€Ta, aO0COJIOTHO TBEPAOE TEIO,
UJICAIbHBIN Ta3, MOAEIU CTPOCHUS Ta30B, XUJIKOCTEW M TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUUECKUH 3apsijl PU PelIeHUH (PU3NIECKUX 3a]1aY;

pacrio3HaBath (U3UYECKHE SIBJICHUS (TIPOLIECChI) U OOBSACHITH HUX Ha OCHOBE
3aKOHOB MEXAaHHKH, MOJEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOEHHUS BEUIECTBA H
ANEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE TMPSMOJUHEHHOE IBUKEHUE,
CBOOO/IHOE TIAJIEHUE TeJ, JBHXKCHUE MO OKPY>KHOCTH, UHEPIMS, B3aUMOJICHCTBUE Te,
nuddy3usi, GpOYHOBCKOE JABHKEHUE, CTPOCHHUE KMIKOCTEH M TBEPABIX TEN, U3MECHCHHE
oObéMa Tel mNpU HarpeBaHuW (OXJaXIECHUU), TEIUIOBOE pPaBHOBECHE, HUCIApEHHE,
KOH/JICHCAIus, TUIaBJICHUE, KPUCTAIIU3AIUs, KUTIEHUE, BIaXKHOCTh BO3/1yXa, TOBBILIECHUE
JIABJICHUS Ta3a MpPU €ro HarpeBaHWU B 3aKPBITOM COCYJIE, CBSI3b MEXIY MapaMeTpaMu
COCTOSIHUA ra3a B U30MPOLECCaX, ANEKTPU3aLUA TeJl, B3aUMOJEHCTBUE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBWIKEHWE, UCIOJb3Yys (PU3UUECKHE BEIHYUHBIL:
KOOpJIMHATA, MyTh, MEPEMEILEHUE, CKOPOCTh, YCKOPEHHEe, Macca Teja, CUjla, UMITYJIbC
Tela, KWUHETHUYECKas OJHEPrus, MOTCHIMAJbHAS DSHEPrus, MeXaHudyeckas padora,
MEXaHU4eCKash MOITHOCTh; TP ONMHUCAHWM MPABWIBHO TPAKTOBATh (PU3UUYECKHUIA CMBICI
UCIIOJB3YEMbIX BEJIWYUH, HMX O00O03HAYEHUS] U EIUHHUIIBI, HAXOIUTh (POPMYIIbI,
CBSI3BIBAIONTUE JAHHYIO (PU3UUECKYIO BEIMUMHY C IPYTUMHU BEIIMYNHAMU;
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ONMCHIBATh U3YYEHHBIC TEIJIOBBIE CBOMCTBA TEJN U TEIUIOBBIE SIBJICHUS, UCTOJIb3YS
bu3nYecKue BEJIMUMHBL: JIaBIICHUE Ta3a, TEMIIEpaTypa, CPEeIHAS KUHETHYECKasi SHEPrHs
Xa0TUYECKOTO JBHKCHHUS MOJIEKYJ, CpEOHEKBagpaTU4YHas CKOpPOCTb MOJIEKY,
KOJIMYECTBO TEIUJIOTHI, BHYTPEHHSSI SHEPrus, padora rasa, Kod((PHUIMEHT IMOIe3HOTO
JIEUCTBUS TEIUIOBOTO JBUTATENIS; MPU OMHCAHUM MPABWIBHO TPAKTOBATh (PU3NUECKUIN
CMBICIT WCTIOJB3YEMbIX BEJIUYHMH, MX OOO3HAYEHUS W EAWMHUIIBI, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UUECKYIO BEIMUMHY C IPYTHUMH BEIIMUNHAM;

ONMUCBHIBATh M3YYEHHBIE BJIEKTPUUYECKUE CBOMCTBA BEUIECTBA M JJIEKTPUUYECKUE
sBJICHHUST (TIPOIIECCHI), WCHONB3YS (U3MYECKUE BEIUYUHBI: DICKTPUYCCKUN 3apsi,
AIEKTPUYECKOE T0JIE, HAIPSKEHHOCTD MOJIsA, MOTEHIMAN, PA3HOCTh MOTEHIUAIOB; MPU
OMMCAHUU TPABWIBHO TPAKTOBATH (PU3MUECKUU CMBICI HCIOJIb3YEMBIX BEIIMYUH, UX
0003HAaYEHUsI U CAMHUIIBL, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3UUYECKYIO
BEJIMYUHY C APYTUMU BEIIMYMHAMU;

aHaJIM3UPOBaTh GU3UUYECKUE MPOIECCHI U SBJICHUSI, UCTIONB3Ys (PU3NUECKUE 3aKOHBI
M OpUHLMIBL 3aKOH BcemupHoro tsarorenus, I, II u III 3akonbr HeroToHna, 3axoH
COXPAHEHHSI MEXAaHUYECKOM DHHEPruu, 3aKOH COXPAHCHUS WMITYJbCa, MPUHIIHI
CYyIIEpIIO3ULIUA CWJI, MPUHLUII PABHONPABUs HWHEPLHUAIBHBIX CUCTEM OTCUYETA,
MOJICKYJISIPHO-KMHETUYECKYI0 TEOPUI0 CTPOCHHUS BEILIECTBA, I'a30BBIE 3aKOHBI, CBA3b
CpeIHEel KHUHETUYECKOW HHEPruu TEIIOBOrO JBUMXKEHHS MOJIEKYJ C aOCOJIIOTHOM
TEMIIEPAaTypOM, NEPBbIM 3aKOH TEPMOJAUHAMHUKH, 3aKOH COXPAHEHUsS DJIECKTPUUYECKOTO
3apsiia, 3akoH KysnoHa, mpu 3TOM pa3ivydarh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTEeMaTUYeCKOe BhIPAKEHUE U yCIIOBUS (TPaHULIbI, 0071aCTH ) IPUMEHUMOCTH;

OOBSACHSTh OCHOBHBIC MPUHIIMIBI JEHCTBUS MAIMH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3ivyarh YCJIOBHS WX OE30MAaCHOr0 HCIOJIb30BaHUS B TMOBCEIHEBHOM
KU3HU;

BBITIOJIHATH YKCIIEPUMEHTHI 110 UCCIEA0BAaHUIO (U3HUECKUX SIBICHUN U MPOIIECCOB
C HCIOJb30BAaHUEM MPSIMBIX, U KOCBEHHBIX H3MEPEHUU, MpU ITOM (HOPMYJIUPOBATH
npobiieMy/3aqady W THUIIOTE3y Y4eOHOTO SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY M3
MPEJIO)KEHHOTO0 000PYI0BaHUS, TPOBOJUTH OMBIT U (DOPMYIUPOBATH BBHIBO/IBI;

OCYILIECTBIIATH NPSIMbIE U KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BEIUYUH, MPU FTOM
BBIOMPATh ONTUMAJBHBIA CIHOCO0 W3MEPEHHS W HCIOJIb30BaTh W3BECTHBIE METOJIbI
OLIEHKH MOTPENTHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH MEXAY (GU3HMUECKUMU BEJIMUYNHAMU C HUCTIOIH30BAHUEM
NPSIMBIX U3MEPEHUM, TIPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCUPOBATH PE3YJIbTAThI
MOJIYYeHHOW 3aBUCHMOCTU (PU3MUYECKUX BEIMYUH B BHJE TaOMUIl U TpaduKoB, AeiaTh
BBIBOJIBI 110 PE3YyJIbTATAM UCCIIEIOBAHUS;

co0JiroaTh MpaBuiia 6€30MacHOro TPy/Aa MPU MPOBEACHUN UCCIISIOBAHUM B paMKax
y4eOHOTO JKCIEPUMEHTa, y4eOHO-HCCIICOBATENHCKON U MPOEKTHON MEATeTLHOCTH C
HCIIOJIb30BaHUEM U3MEPUTEIIBHBIX YCTPONUCTB U JIa0OPATOPHOTO 000PYI0BAHUS;

peuiath pacy€THbIE 3aJayd C SIBHO 3aJaHHON (M3UYECKOU MOJEIbIO0, UCTOJb3Ys
(bu3nYecKue 3aKOHbBI ¥ TIPUHIIAIIBI, HA OCHOBE aHAJIN3a yCJIOBUS 3a/1a41 BHIOUPATH
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(bU3NYECKYI0 MOJIENb, BBIACIATH (PU3NYECKHE BETUUUHBI U (POPMYJIIbI, HEOOXOAUMBIE AJIs
e pelieHus, TPOBOJUTh PACUYEThl M OLICHUBATH PEAJbHOCTHh MOJYYEHHOTO 3HAYEHUS
(U3UYECKON BEIIMUNHBI,

pemarh KayeCTBEHHBIC 3aJauyd: BBICTPAaWBaTh JIOTHUYECKH HEMPOTUBOPECUUBYIO
LEMOYKY PpACCYXIACHUI C ONOpOM Ha H3YyYECHHbIE 3aKOHbl, 3aKOHOMEPHOCTH U
busnuecKue BICHUS;

UCIIOJIb30BaTh MpPHU PEIICHUH YYEOHBIX 3aJlad COBPEMEHHbIE MH(POPMAIMOHHBIC
TEXHOJOTHH JJI1 TIOMCKA, CTPYKTYpUPOBAaHUSA, HHTEPIPETAUU U TPEICTaBICHUA
y4eOHOI 1 HAyYHO-TIOMYJISIPHON HH(OpPMALIKH, TOTyYSHHON U3 pa3TUnYHbIX UCTOYHHKOB,
KPUTHUYECKH aHATM3UPOBATH MOTyYaeMyI0 HH(POpMAIIHIO;

MIPUBOJNTH MPUMEPHI BKJIAJa POCCUUCKUX H 3apyOeKHBIX YUIEHBIX-(DHU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHUE MPOLIECCOB OKPY’KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHH;

MCIIOJIb30BaTh TEOPETUUCCKUE 3HAHUS M0 (PU3UKE B TOBCEAHEBHOW >KU3HU IJIS
oOecrieyeHusi 0€30MAaCHOCTUM TMpU OOpamieHuu C M[OpudopaMu U TEXHUYECKUMH
YCTPOMCTBAMM, JJII COXPAHEHUS 3IO0pPOBbS M COOJIIOACHHS HOPM 3KOJOTHYECKOTO
MIOBEACHUS B OKPYKAIOILIEH CPEaE;

paboTaTh B TPyMIIE C BHIOJIHEHUEM PA3IMYHBIX COLMATIBHBIX POJICH, TIIAHUPOBATh
paboTy Tpynmbl, paIHOHAIBHO paCIpeAeNaTh OO0S3aHHOCTH U IUIAHUPOBATh
JESITEIbHOCTh B HECTAaHAAPTHBIX CUTYAIlMsIX, aJI€KBATHO OIICHMBATH BKJIAJ Ka)XXJI0TO U3
YYaCTHUKOB TPYTIIHI B PEIICHHE PACCMATPUBAEMON MPOOIEMBI.

K xoniy obyuenus B 11 kjacce mpeaMeTHBIC pPe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha TMpuUMeEpax pojib U MecTo (GU3uKd B (OPMHUPOBAHUU
COBPEMEHHOW HAy4yHOW KAapTUHbl MHUpPA, B pAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B MPAKTUYECKOU JEATEIBHOCTH JIOJEH, LEJIOCTHOCTh W €IUHCTBO
(bu3MYeCcKOi KapTUHBI MUDA;

YYUTBHIBATH TPAHUIIBI TPUMEHEHHSI U3YUYEHHBIX (DU3UYECKUX MOJIEIEeH: TOYCUHBIN
AIIEKTPUUYECKUN 3apsl, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, siAepHasi MOJE/b aToMa,
HYKJIOHHAsI MOJI€JIb aTOMHOTO s/Ipa MPU PEIICHUH PU3NYECKUX 3a]1ay;

pacno3HaBath (pU3NYECKHE SIBICHUS (TPOIECCh) U OOBICHATH WX HAa OCHOBE
3aKOHOB JJICKTPOJUHAMUKH W KBAHTOBOW (DH3UKH: DJICKTPUYECKash MPOBOJAUMOCTb,
TEIUIOBOE, CBETOBOE, XWMHUYECKOE, MArHUTHOE JCHCTBHUS TOKa, B3aUMOJCHCTBHE
MarHyuTOB, JIEKTPOMArHUTHAs UHIYKIIHS, JEHCTBUE MATHUTHOTO TOJISI HA TPOBOJIHUK C
TOKOM U JBIKYIIUNCS 3apsil, SJIEKTPOMAarHUTHBIC KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEHHOE
pacmpocTpaHEHUE CBETa, OTpa)K€Hue, IpesiomyieHue, uHrepdepeHuus, audpakuus u
MoJIsIpU3allvsl CBETa, JIUCTEpcHs cBeTa, QoTodnekTpuueckuil dpdext (dhoTodrddexr),
CBETOBOE JABJIEHHE, BO3HMKHOBEHHE JIMHEWYAaTOro CIEKTpa aroMa BOAOPOAA,
€CTeCTBEHHAsl U UCKYCCTBEHHAsI PaJUOAKTUBHOCTH;
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OMKCHIBATh HW3Y4YEHHBIE CBONCTBAa BeEMIeCTBA (DJICKTPUYECKUE, MAarHUTHBIE,
ONTUYECKHE, IEKTPUUYECKYIO MPOBOJUMOCTh PA3IUYHBIX CPENl) U JIEKTPOMArHUTHBIC
SBJICHUSI (TIPOIIECCHI), UCTIONB3YS (DU3UUECKUE BEIIMYUHBI: DJICKTPUUECKHUMN 3apsij, cuiia
TOKa, DJJCKTPUYECKOEC HAMNPSDKCHHWE, DJICKTPUYCCKOE COMPOTHBICHUE, Pa3HOCTh
MOTEHIINAJIOB, JIEKTPOABUKYIIAs CHUIa, pad0oTa TOKA, MHAYKIUS MAarHUTHOTO TI0JIsA, CUJjla
Awmmepa, cwria JlopeHlia, WHAYKTHBHOCTh KATYIIKH, JHEPTUS DJICKTPUUYECKOTO W
MarHUTHOTO TIOJICH, TIEPUOJT M YacTOTa KoJieOaHUI B KOJIeOATEIPHOM KOHTYpE, 3apsij U
CWJIa TOKa B TPOLECCE TAaPMOHUYECKUX DJIECKTPOMArHUTHBIX KoJjiebaHul, (PoKycHoe
pacCTosIHME W ONTHYECKas CHWJIa JIMH3BI, TPHU ONHWCAHWHM TPABHIHBHO TPAKTOBATH
(bu3MYeCcKuil CMBICT HUCTHOIB3YEMbIX BEJIMYUH, X 0003HAYEHUSI U €IUHMUIIbI, YKA3bIBaTh
(bopMyIIBI, CBSI3BIBAIONINE JAHHYIO (PM3HUECKYIO BEIMUNHY C IPYTUMH BEIIMYNHAMU;

OTHCHIBATh M3yUYCHHBIE KBAHTOBBIE SBJICHUS U TPOIECCHI, UCIIONB3Ys (U3HUECKHE
BEJIMYMHBI: CKOPOCTH SJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U 4YaCTOTA CBETA, DHEPTHS
¥ UMITYJIbC (OTOHA, TIEPUO/ TTOTypaciaaa, YSHEPTHS CBSI3U aTOMHBIX SITIEp, IPH OTTUCAaHUT
MPaBUJILHO TPAKTOBATH PU3MUECKHUI CMBICI UCIIOIB3YEMBIX BEJIMYHUH, UX 0003HAUCHUS U
CAMHMUIIBI, YKA3bIBaTh (POPMYJIbI, CBSI3bIBAIOIIME JIAHHYIO (PU3UYECKYIO BEIMYHUHY C
JIPYTUMU BETUIHMHAMHY, BEIYUCIIATH 3HaUCHUE (DU3UICCKON BEIIMYNHBI,

aHAIM3UPOBATh (PUZUYECKUE MTPOIIECCHI U SIBICHUS, UCTIONB3YS (PU3UUECKUE 3aKOHBI
¥ TIPUHIUIIEL: 3aK0H OMa, 3aKOHBI MMOCIEIOBATEILHOTO U MAPAUICTLHOTO COCAMHEHUS
MPOBOJHUKOB, 3aKoH J[xoyns—JIeHia, 3aKOH SJEKTPOMArHUTHONW WHAYKIIMH, 3aKOH
NPSIMOJIMHEMHOTO pPAcClpOCTPAHEHUS CBETa, 3aKOHbI OTPAXEHUS CBETa, 3aKOHBI
NPEJIOMJIEHUSI CBETa, ypaBHEHUE OWHIUTEHHA a1 (oTod(ddexTa, 3aKOH COXpaHEHUS
OHEPTUH, 3aKOH COXPAHCHHS HMITYJIbCa, 3aKOH COXPAHEHHUS JJIEKTPUUECKOTO 3apsfa,
3aKOH COXpaHEHHUs MacCOBOTO YKCIIA, TOCTYIaThl bopa, 3aKk0H pagruoaKTUBHOTO paciaja,
Ipy 3TOM pasiudaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe
BBIPOKEHUE U yCJIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OTIpeIeNATh HaMpaBJieHHE BEKTOpPA WHAYKIIMM MArHUTHOTO TOJS MPOBOJHHKA C
TOKOM, CHJIbI AMTiepa u cuiibl JIopeHa;

CTPOUTh W OINMKCHIBATh M300pa’KE€HHE, CO3/1aBa€MOE€ TUIOCKUM 3€pPKaJioM, TOHKOM
JIMH301;

BBITIOJTHATH SKCIIEPUMEHTHI 110 MCCIICOBAHNIO (DU3UIECKUX SBIICHUHA U MPOIIECCOB
C UCIOJIb30BAaHUEM TMPSMBIX, U KOCBEHHBIX M3MEPEHHIl: MPH 3TOM (POPMYIHPOBATH
npobiieMy/3aady M TUIOTE3y Y4eOHOTrO SKCIEePUMEHTa, COOMpaTh YCTAaHOBKY M3
MIPEIOKEHHOTO 000PYI0BaHHUSI, IIPOBOJANTH OMBIT H (POPMYJIMPOBATH BHIBOJIBI;

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE U3MEPEHUS (PHU3NYECKUX BEIIUYUH, ITPU ITOM
BBIOMPATh ONTHUMAJIBHBIA CIIOCO0 HM3MEPEHHS W HCIIOIh30BaTh HM3BECTHBIE METOJIBI
OLICHKH MOTPEUTHOCTEN U3MEPEHHN;

MCCJIEIOBAaTh 3aBUCUMOCTH (DM3MYECKUX BEIIMYMH C HCIOJb30BAaHUEM TIPSIMBIX
U3MEPCHUI: TIPH ITOM KOHCTPYHPOBaTh YyCTAaHOBKY, (DUKCHUPOBATh PE3yJIbTATHI
MOJIYYeHHOW 3aBHCHUMOCTUA (PU3MUECKUX BEIMYMH B BUAC TAOIWIl U TpaduKOB, MenaTh
BBIBOJIBI IO pe3yJIbTaTaM HUCCIICIOBAHMS,;
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coOI01aTh TIPaBMIIa OE30MACHOTO TPY/Aa P MPOBEACHUH HCCIICTOBAHUN B paMKaxX
y4eOHOTO 3KCIEPUMEHTa, y4eOHO-MCCICIOBATEIHCKON U TPOSKTHOW NEITeIbHOCTH C
WCITOJIb30BAaHUEM M3MEPUTEILHBIX YCTPONUCTB 1 1a00paTOPHOTO 000pYAOBAHUS;

pemarh pacy€THBIC 3a/add C SIBHO 3aJaHHOW (PU3MYECKON MOJIETBIO, UCIOIB3YSI
bu3NYecKue 3aKOHBI W TPUHITUIIBEI, HA OCHOBE aHajaW3a YCJIOBHS 3a/Jadd BBHIOMPATH
(U3UYIECKYIO MOJIEIb, BBIACIATH (PU3MYECKUE BEIIMUUHBI M POPMYJIbI, HEOOXOIUMBIC IS
e€ pelleHus, TPOBOAUTh PACUETH U OLICHUBATH PEATBLHOCTH MOJYYEHHOTO 3HAYCHUS
(bU3NYECKON BEIIMYUHBI;

pelllaTh Ka4eCTBEHHBIC 3a/1auM: BBICTPaUMBAaTh JIOTUYECKH HEMPOTUBOPEUUBYIO
LIETIOYKY pACCYXXJICHUHA C OMNOpOM HAa H3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W
dbuzndYecKue SABICHUS,

WCIIOJIb30BaTh TMPH PEIICHUH Y4YeOHBIX 3aJlad COBPEMEHHbIE HWH(pOpPMAIIMOHHBIC
TEXHOJIOTUU [JI1 TIOMCKA, CTPYKTYPUPOBAHUS, HMHTEPHPETAIIMU U TPEACTaBICHUS
y4eOHOM 1 HAyYHO-TIOMYJIIPHOW HH(POpMAITNH, TTOTYYSHHOU U3 Pa3IMYHbIX HCTOYHUKOB,
KPUTHYECKH aHAJIU3UPOBATH MOTydaeMyro HH(popMaIuio;

OOBSICHATh TMPUHIUIIBI JEUCTBUSI MAIllMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB,
pa3MyaTh YCIOBUS MX 0€30MacHOTO MCIIOIb30BaHUs B MIOBCEAHEBHOM KU3HU;

MPUBOJIUTH MPUMEPHI BKJIaJla POCCUUCKUX U 3apyOEKHBIX YUYEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B 00BSICHEHHE IIPOILIECCOB OKPYIKAIOIIET0 MUPA, B PA3BUTHE TEXHUKHU U
TEXHOJIOTHI;

HCII0JIb30BaTh TCOPETUUCCKHUE 3HAHUSA 10 (PU3UKE B IIOBCEIHEBHOM JKH3HM IS
obecricueHus: 0€30MacHOCTH MpU oOpalieHuH ¢ MpudopaMu M TEXHUYECKUMHU
YCTPOMCTBaMH, ISl COXPAHEHUs 3J0POBbS U COOJIIOJACHUS HOPM HSKOJOTHYECKOIO
MOBEJICHUA B OKPY>KaKOIIEH Cpee;

paboTaTh B TPYIINE C BHIMIOJTHEHUEM PA3IUYHBIX COLMAIBHBIX POJICH, MJIaHUPOBATH
paboTy TpyNmbl, palMOHAIBHO paclpeieisaTh O00S3aHHOCTH U  IJIAHUPOBATH
JIeSITEIbHOCTh B HECTAH/IAPTHBIX CUTYyallMsIX, aJICKBATHO OLIEHUBAThH BKJIAJ KaXXJOTO U3
YYaCTHUKOB TPYIIIIBI B PEIIEHHUE pacCMaTpUBaeMOM TPOOJIEMBI.
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10 KJIACC
Hanmenosanue
Ne KommuecTBo Mporpa 06 COTCDIKAMILE OCHOBHBIE BUJIBI JIEATEIILHOCTH
rpaMMH JepKaHU
/1 pasaciioB U TEM 4acoB porp P 00yJarommXxcs

y4eOHOro mpeaMeTa

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUSA

1.1 | ®usuka u MeToIbI 2 ®u3uka — HayKa 0 IpUpPOJIE. N3yyeHune Hay4HbIX (AMIUPUYECKUX U
HAy4YHOI'O [TO3HAHHUS Hayunsle MeTO/IBI IO3HAHUS TEOPETHUYECKUX ) METOJI0B ITO3HAHUS
OKPY’KaloIlIEero MUpA. OKPY’KaIOILET0 MHUpA.
Ponb sxkcniepyumenTa u Teopuu OOcy>xaeHue rpaHull IPUMEHUMOCTH
B IIPOLIECCE MMO3HAHUS (du3nYECKUX 3aKOHOB U TEOPHIl.
IpUPOABI. DKCIIEPUMEHT B Pabora B rpymne 1o noaroToBke
busne. KOPOTKHX COOOLIECHUM O pOJId U MECTe
Mog:[enpfp OBaHNE PU3HECKUX (GU3UKY B HAYKE U B MPAKTUYECKOU
ABJICHUI U nporieccoB. Hayunsbie NeATELHOCTH JIOIEI.
runore3bl. Gu3nuecKue 3aKOHbI U JIeMOHCTDAIIHS AHATOTOBBIX H
TeopuH. I paHNIIBI IPUMEHUMOCTH HH(bPOBBIX H3MEPHTETHHBIX
(u3irieckux sakoHoB. IIprHimm npuOOpPOB, KOMITBIOTEPHBIX AATYUKOB.
COOTBETCTBHAL. OcBoeHME OCHOBHBIX MTPUEMOB
Poxb 1 mecTo pusnxn paboThI ¢ UG POBOIL JTabopaTopueii Mo
B (hOpPMUPOBAHUH COBPEMEHHOMN ¢duzuke
HAay4YHOU KapTHUHbBI MUDA,
B IIPAKTUYECKOMN AEATENBHOCTH
JIIOJIEU
Hroro no pazneny 2
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! TIpu paspabotke paGoyeii mporpaMMbl B TEMATHYECKOM ILIAHMPOBAHKH JIOJIKHBI ObITh YUTEHBI BO3MOKHOCTH MCIIOJIB30BAHMS JJIEKTPOHHBIX (LU(POBHIX)
00pa30BaTeIbHBIX PECYPCOB, SBIAIOLIMXCS YIeOHO-METOANYECKHMHU MaTepualaMy, COAEP)KaHHE KOTOPBIX COOTBETCTBYET 3aKOHOAATENbCTBY 00 00pa30BaHUH.
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Pasznena 2. Mexanuka

2.1

Kunemartunka

MexaHnueckoe JBUXKEHHUE.
OTHOCUTENIBHOCTh MEXAaHUYECKOTO
nBwxkennsa. Cucrema oTcuéra.
Tpaexropus.

[lepemenienue, CKOpOCTh (CpeaHsis
CKOPOCTbh, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHUE MaTepHAIbHON TOUYKH,
UX TPOCKIIUU HA OCU CUCTEMBI
koopauHat. CloxxeHue
MEPEMEIICHUI U CII0KEHUE
CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE
IPSMOJIMHENHOE JBUKECHHUE.
I'padmku 3aBUCUMOCTH KOOPIMHAT,
CKOPOCTH, YCKOPEHUS, TyTH U
nepeMeIleHHs] MaTepUaaIbHON TOUKU
OT BPEMEHH.

CBo0OoHOE TTaJIEHHE.

Yckopenue cBOOOTHOTO

najieHus.

KpuBonuHenHoe 1BUXEHHE.
JIBr>KeHHne MaTepUaIbHOM TOYKU
M0 OKPY>KHOCTHU C MOCTOSIHHOM T10
MOJIYJII0 CKOPOCTBIO. YTJI0Bas
CKOPOCTb, JIMHEHHAsI CKOPOCTb.
[lepuon u yactota oOpamieHus.
[{eHTpOoCTpEMHUTENIBHOE YCKOPEHHUE.

[IpoBeneHue SKCIIEpUMEHTA: U3yUYEHUE
HEPAaBHOMEPHOT'O JBMXKEHUS C LETTBIO
OMpeIeJICHUs] MTHOBEHHOW CKOPOCTH;
HCCJICIOBAHUE COOTHOIIEHUS MEXKTY
MyTAMU, IPONICHHBIMHU TEJIOM

3a MOCJIeI0BATEIbHbIC PABHbBIC
MIPOMEXKYTKHA BPEMEHH TIPH
PaBHOYCKOPEHHOM JIBUKEHUU

C Ha4yaJIbHOM CKOPOCTBIO, PABHOM
HYJII0; U3yYCHUE JABUKCHUS IIapUKa B
BSI3KOM JKUIKOCTH; U3yUCHHUE TBUKEHUS
TeJa, OpPOIIEHHOTO TOPU30HTAIBHO.
OOBsCHEHHE OCHOBHBIX

MIPUHITUIIOB ICUCTBUS TEXHUYECKUX
YCTPOMCTB, TAKUX KaK: CIIUIOMETD,
LETTHbIC U PEMEHHBIC MTepelaun
JIBUKEHHUS; U YCIIOBUM UX
0e30IMacHOT0 MCI0JIb30BaHUS B
MMOBCEIHEBHOM

JKU3HH.

Pemenue pacu€THbIX 3a/1a4 C SIBHO
3aIaHHOM (PM3UYECKON MOJIEITBIO

C MCIIOJIL30BaHUEM OCHOBHBIX
bopMynT KHHEMAaTHKH.

[TocTpoenue u ananus rpauKoB
3aBUCHUMOCTEM KMHEMATHUUYECKUX
BEJIMYMH OT BPEMEHHU
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TexHuueckue ycTpoucTsa u

JIJIsl PABHOMEPHOTO
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IMPAKTNUYCCKOC ITPUMCHCHUC! H PAaBHOYCKOPCHHOT'O
CIINAOMCTP, ABHXKCHUC CHAPAA0B, HpHMOHHHCﬁHOFO JABHUIKCHUS.
OCIIHBIC U pCMéHHBIe nepcaadu Pacrnio3naBanue (l)I/ISI/I‘-ICCKI/IX

SIBJICHUI B YYEOHBIX ONbITaxX U
OKPYXaroUIeH )KU3HU: PABHOMEPHOE
"

PABHOYCKOPEHHOE MPSAMOJIMHENHOE
JBUKEHHE, CBOOOAHOE Ta/IeHNe

T€J, IBU>KEHHE 110 OKPYKHOCTH.
Onucanne MEXaHU4ECKOTO ABUKCHUS
C MCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: KOOpJAUHATA, IIyTh,
IIEPEMEILICHHE, CKOPOCTh, YCKOPEHHE.
PaboTa B rpynnax npu
IJIAHUPOBAHMH, ITPOBEACHUH U
WHTEPHPETALUN PE3YIHTATOB ONBITOB
Y aHAJIN3€ JOMOIHUTEIBHBIX
HMCTOYHHUKOB

uH(pOpMaIUK TI0 TeMe
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2.2

Jlnnamuka

[IprHIMI OTHOCHTEIBHOCTH
lNamunes. Ilepsoiii 3akoH HproToHa.
NuepunanbHble CUCTEMBI OTCUETA.
Macca Tena. Cuina. [IpuHuun
CyIEepNoO3uLINKU CHil. BTopoii 3aKoH

Hprorona s MaTepuanbHON TOUKHU.

Tperuit 3akon Hprotona
JUISI MATEPUAJIbHBIX TOYEK.
3aKOH BCEMUPHOTO TATOTEHUS.

Cuna tskectu. IlepBas
KOCMHUYECKast CKOPOCTb.

CpaBHeHHE MacC B3aUMOJECHCTBYOIIUX
Te.

W3ydeHne 3aBUCUMOCTH CHUJIBI
YOPYTrocTH OT aedopmanuu;
CpaBHEHHE CHJI TPEHHUS MTOKOSI, KaueHUs
U

CKOJIb)KEHUSI.

OOBsiCHEHHE HEBECOMOCTH.
IIpoBeneHue 3KCIEpUMEHTA!
HCCJIE0BAaHUE 3aBUCUMOCTH CHJI
YIPYTOCTH, BO3HUKAIOIIUX B MPY>KUHE
Y PE3MHOBOM 00paslLe, OT UX
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Cuna ynpyroctu. 3akoH ['yka.
Bec Tena.

Tpenne. Buasl Tpenus (mokos,
CKOJIb)KECHHUSI, KAUEHUS ).

Cuna tpenuns. Cyxoe TpeHHe.
Cuiia TpeHHs CKOJIbKEHHSI M CHUJIa
Tpenus nokosi. Koadduruent
TpeHus. Cuia COnpOTUBIICHUS
IIpU ABUKEHUH TEJIA B JKUJIKOCTH
WJIM rase.

[TocTynarenbHOE U BpalllaTeIbHOE
JBU>KEHUE a0COJIFOTHO TBEPAOTO
Tena.

MOMEHT CUJTBI OTHOCUTEIBHO OCH
BpameHus. [lneqyo cusbl. YcnoBus
paBHOBECHS TBEPAOTO TEJIA.
TexHuyeckue ycTponcTa u
IPaKTUYECKOE IPUMEHEHUE:
MOAIIUITHUKY, IBUKEHUE
UCKYCCTBEHHBIX CITyTHHUKOB

nedopMaiiu; u3yuyeHue JIBUKEHUS
Opycka 1o HaKJIOHHOM TIIOCKOCTH;
HCCIIeIOBAaHHUE YCIOBUM

paBHOBECHS TBEPJIOTO Tea,
HMMEIOIIEr0 OCh BPAIICHHUS.
OO0ObsAcHeHHEe 0COOEHHOCTEN
PaBHOMEPHOTO W PAaBHOYCKOPEHHOTO
MPSMOJIMHEHHOTO JIBHKCHUS,
CBOOOIHOTO IaJcHUS TEJ, IBMKCHUS
0 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HproToHa, 3aKkoHa BCEMHPHOTO
TATOTEHUSL.

OO0BsIcHEHNE OCHOBHBIX

NIPUHIIUIIOB JICHCTBUS
MOJIINITHUKOB U UX

MPAKTUIECKOTO MTPUMEHEHUS.

OOBsiCHEHUE TBHUKESHUSI UCKYCCTBEHHBIX

CITyTHUKOB.

Pemenne pacu€THbIX 3a7a4 C sIBHO
3aIaHHOM (PU3UYECKON MOJIEITBIO
C MCTIOJIh30BAaHNEM OCHOBHBIX
3aKOHOB U (POPMYII TUHAMUKH.
Pacno3naBanue ¢puznueckux
SIBJICHUH B Y4EOHBIX ONbITaX U
OKpY Karouen

JKU3HU: THCPLUA, BBaHMOHCﬁCTBHe TCJI.

AHanu3 pU3nYeCcKUx IpoLeccoB U

10-11 wvmacecwr (AaRORLITT VNORAHTL)
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SIBJICHUM C MUCIIOJIb30BAaHHUEM 3aKOHOB
N IIPUHOUIIOB: 3aKOH BCCMHUPHOT'O
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tarorenus, I, II u 11l 3akonsl HeroTOHA,
MIPUHITUIT CYTIEPHO3ULIMU CUJI, TPUHITUIIT
PaBHOIIPABHOCTH MHEPIIMATIBHBIX
CHCTEM OTCUETA

2.3

3aKOHBI COXpaHCHH:A B
MCXaHHKE

Nmmynibc MaTepraibHON TOYKH
(Tena), cucTeMbl MaTEepPHATBHBIX
TOYEK. IMITyJIbC CUJIBI M UBMEHEHUE
UMITYJIbCa TeJa. 3aKOH COXPAHEHUS
nMIyibca. PeakTuBHOE NBUKEHUE.
Pa6ora cuiibl. MOIIHOCTH CHUITHI.
Kunernueckas sneprus
MaTEepHAIBHOU TOYKH. TeopemMa
00 U3MECHEHUN KMHETUICCKOU
SHEPrHUH.

[TorenuuanbHasg SHEPTHSL.
[TorenuuanbHasg 3HEPTUS

ynpyro nehopMUpoBaHHON
PY>KUHBI.

[TorenuunanbHasg 3HEPTUS TEa
BOJIM3Y TOBEPXHOCTU 3EMIIH.
IloTeHnuansHbIE U
HETIOTEHIUAJIbHBIE CUJIbI. CBA3b
PpaboOThI HEMOTECHIIMALHBIX CHJT

C U3MEHEHUEM MEXAHUYECKOU
SHEPTUM CUCTEMBI TEN. 3aKOH
COXpPaHEHHSI MEXaHUYECKOMN
SHEPTUH.

IIpoBeaeHuE SKCTIEPUMEHTA!

n3y4deHue abCOTIOTHO HEYIIPYTOTO
yaapa

C ITOMOIIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB;

MCCJIEIOBAHKE CBSI3H PAOOTHI CHIIBI

C UIBMCHECHHEM MEXaHUUYCCKOM

SHEPrUM Tena

Ha MpUMEpPE PaCTIKEHUS PE3UHOBOTO
KIyTa.

OrneHka a0COMIOTHBIX ¥ OTHOCHUTEIHHBIX
MOTPEUTHOCTEN U3MEPEHUN (PU3NUECKUX
BCJIUYMH.

Pemenue pacu€THbIX 3a/1a4 C SIBHO
3aTaHHOM (PU3UYECKON MOJIEIIBIO

C MCIOJIb30BaHUEM OCHOBHBIX

3aKOHOB U (POPMYJI TUHAMUKH U
3aKOHOB COXPAaHEHUSI.

Pemrenne kauecTBEHHBIX 3a1a4

C OMOPOU HA U3YUYCHHBIE B pa3jieie
«MexaHuKay 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE
SIBJICHUSI.
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Yrpyrue u Heynpyrue

Onucanue MeXaHUYECKOTO JABUIXKCHUA C
HCIIOJIb30BaHHUEM (1)I/ISI/II-IGCKI/IX BCJINYUH:
HUMIIYJIBC TCJIa, KHHCTUYCCKAA SHCPI'UA,
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CTOJIKHOBCHUA.

TexHuueckne yCTporucTBa u
NPAKTHYECKOE TPUMEHEHHE:
BOJOMET, KOIIEP, NPYKUHHBIN
MIUCTOJIET, IBUKEHUE PAKET

MOTEHIMATIbHAS YPHEPT s, MEXaHUUECKast
paboTa, MEXaHUYECKasi MOIIIHOCTb.
AHanu3 QU3NYECKUX MPoLEeCcCOB U
SABJICHUM C UCIIOJIb30BAHUEM

3aKOHA

COXPAaHEHMSI MEXaHUYECKOU SHEPTUH,
3aKOHA COXPAHECHMS UMITYJIbCA.
OOBbsicHEHUE OCHOBHBIX MPUHLIUIIOB
JEUCTBHUS U NIPAKTUYECKOIO
MPUMEHEHUSI TEXHUYECKUX
YCTPOMCTB, TAKMX KaK: BOAOMET,
KOmEp,

MPY>KUHHBIN TUCTOJIET.

OObsicHEHUE ABUKEHUS PAKET C OMOPOi
Ha U3y4YCHHbIC (PU3MUECKHE BEJIMUYUHBI U
3aKOHBI MEXaHUKH.

Hcnonp30BaHue npy MOArOTOBKE
COOOIIEHUH O TPUMECHEHUH 3aKOHOB
MEXaHHUKH COBPEMEHHBIX
MH(POPMAITMOHHBIX TEXHOJIOTUN JIJIsI
MOUCKAa, CTPYKTYPHUPOBAHUSI,
WHTEpIIpETaAlUK U MPEJICTABICHUS
uH(bOpMaIuu, KPUTHICCKUN aHATH3
noyrygaemMou uHpopMaIuu

IIpoBenenrne KOCBEHHBIX

W3MEPEHUH, UCCIIETOBAHNMN
3aBUCUMOCTEN (PU3NUECKUX
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BCJIMYMH, ITPOBCPKaA
MMpCAJIOKCHHBIX T'HITIOTE3

Hroro no paszneny

18
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Pasznen 3. MousekyasipHas pu3uKa 1 TEPMOAUHAMMKA

3.1

OCHOBBI
MOJIEKYJIIPHO-
KMHETUYECKOU TEOpUHU

9

OCHOBHBIE MOJOXKECHUS
MOJIEKYISIPHO-KNHETHYECKON
TEOPUU U UX OINBITHOE
o0ocHOBaHuE. bpoyHOBCKOE
JIBHKCHUE.

Huddysus. Xapakrep ABUKEHUS U
B3aMMOJICHCTBHS YaCTHUI[ BEIIECTBA.
Mopenu cTpoeHHs Ta3oB,
KUJKOCTEW U TBEPABIX TEN U
00BbsSICHEHHE CBOMCTB BEILIECTBA

Ha OCHOBE 3THUX Mojele. Macca u
pasmepsl MoJiekyJi. KomnuecTBo
BemiecTBa. [loctossHHas ABoraapo.
TeroBoe paBHOBECHE.
Temnepatypa u €€ u3MepeHue.
[ITkama remneparyp Llenscust.
Mopens uneanbHOTO ra3a.
OCHOBHOE ypaBHEHHUE
MOJICKYJISIPHO-

KUHETUYECKOU TEOPUU

UJIeaIbLHOTO rasa.

AOcCOoI0THAs TeMIlepaTypa Kak Mepa
CpEHEN KNHETUYECKON DHEPTUU
TETJIOBOTO JIBMXKEHUS YaCTHIL ra3a.
[IIxana Temneparyp KenbBuHa.
I'a30BbI€ 3aKOHBI. YpaBHEHHE

IIpoBeneHne 3KCIIEpUMEHTA:
ONpEICICHUE MAcChl BO3IyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MEpeHU 00bEMa KOMHATHI, JaBICHUS
U TEMIIEpaTyphl BO3AyXa B HEH;
HCCJIEI0BAHHUE 3aBUCUMOCTU MEXIY
apamMeTpaMM COCTOSIHUS Pa3peKeHHOTO
rasa.

OneHka abCOIOTHBIX U OTHOCUTEIbHBIX
MOTPENIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJINYMH.

OOBbsicHEHUE OCHOBHBIX MPUHLIUIIOB
JIEUCTBUI TepMOMETpa U OapoMeTpa u
yCJI0BUM UX 0€30MaCHOTO
UCITOJIb30BAHUS B IOBCEIHEBHOM
KU3HH.

PacnoznaBanue ¢puznueckux
SIBJICHHH B YYCOHBIX OIBITaX U
OKpYyKatoten ®Ku3Hu: muddysus,
OpOYHOBCKOE JIBUKEHUE.

OmnrcaHye TEIIOBBIX SIBJICHUIN

C MCTIOJIb30BaHNEM (hU3HUECKHIX
BEJIMYMH: JaBJICHUE Ta3a,
TeMIIepaTypa, CPEeIHSS KHHETHIEeCKast
DHEPIHs XaOTHYECKOTO JIBIKEHUS
MOJIEKY!,
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MenpaeneeBa—Kitanenpona. CpeaHEeKBaApaTUYHasi CKOPOCTh
3akoH JlanbToHa. M30mporecchl
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B NICAJIbHOM ra3c C MOJICKYJI.

HOCTOSHHBIM KOJIMHCCTBOM AHanu3 QU3NYECKUX ITPOLIECCOB U

BCIECTBA. ABJIEHN ¢ ucnoiab3oBanueM MKT,
I'padrraeckoe mpencrapieHue ra30BbIX 3aKOHOB, CBSI3U CpEIHEI
H30IpOLECCOB: U30TEPMA, KHHETHYCCKOW SHEPTHH TEIIJIOBOTO
H30X0pa, H300apa. JIBH>KCHUST MOJIEKYJI C a0COJIFOTHOM
TexHuyeckue ycTporucTBa TeMIIepaTypoii.

IIPAKTHICCKOC ITPUMCHCHMUC! Pemenne pacuéTHBIX 3a1a4 ¢ SIBHO

TepMoMeTp, bapomeTp 3aJaHHOM (PU3MYIECKON MOJIETBIO

C HUCITIOJIB30BAHUEM OCHOBHBIX

noyioxxeHut MKT, 3akoHOB u
bopMy MOJIEKYISIPHOU (PU3UKH.
PaboTa B rpynnax npu
MJIAHUPOBAHUHU, TTPOBECHUH U
WHTEPIPETALUNA PE3YIBTATOB OMBITOB
U aHaJIN3e JOMOTHUTEIIbHBIX
HUCTOYHUKOB

uH(}OpMaIUU IO TEME
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3.2

OCHOBBI
TEPMOTMHAMUKHN

10

TepmoanHaMuyeckas cucTema.
BryTpenHss sHeprus
TEPMOJNHAMHUYECKON CUCTEMBI U
CroCOOBI €€ N3MEHEHUS.
KonuuecTBo TemioTsl U padora.

BHyTpeHHs1s1 sHEprysi 0THOATOMHOTO
HIcaIbHOTO Ta3a. Buabl
TETUIONepeIauu: TEIJIONPOBOAHOCTb,
KOHBEKIMS, U3IIYyUYCHHUE. Y IeTbHAs
TEIIOEMKOCTh BEIIECTBA.

[IpoBeneHNE SKCIIEPUMEHTA: U3MEPEHHE
YAENbHOMN TEMIOEMKOCTH BEIIECTBA.
Onenka aOCOIOTHBIX M OTHOCUTEIbHBIX
MOTPEIIHOCTEN U3MEepEeHU (HU3NMUECKUX
BEJINYHH.

N3yuenue mozaemneit napoBou

TypOWHBI, IBUraTeNsl BHYTPEHHETO
CrOpaHHUsi, pEaKTUBHOI'O JBUTATEIIA.
OObsicCHEHUE PUHIIMIIOB JIEUCTBUS U
yCIJIOBUI 0€3011aCHOTO UCIIOJIb30BAHMUS
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KonnuecTBoO TEmIoThI

MIpH TEIJIonepeaaye.

[Toustue 00 agnadbaTHOM
npouecce. [lepBbliil 3aK0H
TEPMOJIMHAMUKH.

[Iprmenenue nepBoro 3akoHa
TEPMOJIMHAMMKHU K U30IIPOIIECCAM.
['paduueckas uaTepnperanus
paboThI raza.

Bropoli 3ak0H TEpMOJUHAMUKH.
HeoGpaTumocTs mporieccoB

B [IPUPOJIC.

TennoBble MamHbl. [IpuHIMUIIBL
JIEUCTBUS TEIIJIOBBIX MAIIIMH.
[IpeobpazoBanus IHEPTUU

B TCILJIOBBIX MaIlIMHAX.
Koaddumuent nonesnoro
JIEMCTBUS TEILUIOBOW MAIIUHBI.
[Huxn Kapuo u ero kosddummeHt
MMOJIC3HOT'O JCUCTBHUS.
DKOJIOTUYECKHE MPOOIEMbI
TETJIOPHEPTETUKHU.

TexHuueckue ycTpoucTsa u
MPAKTUYECKOE MTPUMEHEHHUE:
JIBUTaTellb BHYyTPEHHETO CrOPAHMS,
OBITOBOI XOJIOIMIIBHUK,
KOHJIUITUOHED

B TTIOBCETHEBHOM JKM3HU JABUTATEIIS
BHYTPEHHETO CTOPaHMs, OBITOBOTO
XOJIOMUIIbHUKA, KOHTUIIHOHEPA.
Omnrcanye CBOMCTB TEN U TEIJIOBBIX
SABJICHUM C UCIIOJIb30BAHUEM
(bu3MYEeCKUX BEJIMYMH: JaBJICHUE
raza, TemIeparypa, KoJIm4ecTBO
TEIJIOTHI, BHYTPEHHSSI SHEPT U,
paboTa rasa.

Pemenue pacu€THbIX 3a/1a4 ¢ SIBHO
3aIaHHON (PU3UYECKON MOJIEITBIO

C CTIOJIb30BAaHUEM OCHOBHBIX
3aKOHOB U (POPMYJT MOJIEKYJISIPHOMN
(GU3UKY U TEPMOJIMHAMUKH.
Pemenne kauecTBEHHBIX 3a7a4

C OMOPOY Ha U3YUYEHHBIE B pasjiese
«MonexynsipHast pusuka u
TEPMOTMHAMHMKA) 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKHE
SIBJICHHSI.

PaGoTa B rpynmax mpu

aHaJIN3e JOTOJTHUTEIbHBIX
HMCTOYHUKOB MH(GOPMAIIUH 10
TeMe
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3.3

ArperatHbie

COCTOSIHHMS BEIECTBA.
da30BbIE MTEPEXOIbI

[TapooOpa3zoBaHuE U KOHIACHCALINS.
Hcnapenue u kuneHue.
AOGCOIIOTHAs M OTHOCUTENbHAS
BJI&YKHOCTb BO31yXa.
Haceimennsiii map. Y aenbHas
TEIUIOTa Mapo0Opa30BaHUS.
3aBUCUMOCTh

TEMIIEpaTypbl KUIIEHUS OT JIaBJICHHUS.
TBépnoe Teno. Kpucraimmueckue u
amopdHbIe Tena. AHU30TPONHUS
CBOMCTB KpucCTaLIOB. JKukue
kpuctajuibl. COBpeMEHHBIE
marepuaisl. [Inasnenue u
KpUCTauIA3anus. Y 1ejibHas TEIIoTa
riasneHus. CyOmumarusi.
YpaBHEHHE TEIIIOBOTO

Oananca. TexHuueckue
YCTPOMCTBA U IPAKTUYECKOE
IPUMEHEHUE: TUTPOMETP U
HICUXPOMETD,

KaJIOPUMETP, TEXHOJIOTHH
MOJIyYEHHS] COBPEMEHHBIX
MaTepHUaJIOB, B TOM YHUCIIE
HaHOMATEpPHUAJIOB,

Y HAHOTEXHOJIOTUH

[IpoBeneHue SKCIEpUMEHTA: U3MEPEHHE
OTHOCHUTEJILHOM BIAXXHOCTH BO3/IyXa.
Onenka aOCOIOTHBIX M OTHOCUTEIbHBIX
MOTPENTHOCTEN U3MepeHUN (PU3NIECKUX
BEJTUYMH.

N3ydenue CBOWCTB

HACBIIIEHHBIX MapoOB, CIIOCOOOB
M3MEPEHUS BIAXKHOCTH

HaOmnronenue kuneHus npu
MMOHMYKEHHOM JIaBJICHUU, HarPEBaHUS

Y TUJIABJICHUS] KPUCTAJUTMYECKOTO
BEILIECTBA.

OObsicCHEHUE IPUHIIUIIOB JICUCTBUS U
yCJI0BUI 0€30MMacHOro

MCIIOJIb30BaHUs B IOBCEIHEBHOM

KU3HU TUTPOMETPA, ICUXPOMETPA,
KaJIOpUMETpA.

N3ydeHne TEXHOIOTUM NOJIyYEHUS
COBPEMEHHBIX MAaTE€pPUAJIOB, B TOM
YHUCJIe HAHOMAaTEepPHaJIOB.

Pemienue pacu€THbIX 3a/1a4 C ABHO
3aIaHHOM (PM3UYECKON MOJIEITBIO

C UCIIOJIb30BaHUEM YPaBHEHHUS
TEIJI0BOro OanaHca.

Pelienrie kauecTBEHHBIX 33724

C OIIOPOM Ha U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hU3HUECKUE
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SABJICHHUA 110 TCMC.




Menenanruag nahnuaga mnarnanma | Murura 1011 vmacewr (AarRORLIT vnorerL)

Pacnio3naBanue pu3anyeckux

SBJICHUI B Y4EOHBIX OMbBITaX U
OKpYy>Karolen Ku3Hu: aedopmanus
TBEPJBIX TEJ, HATPEBAHUE U
OXJIQXKJICHUE TeJl, U3MEHEHNE
arperaTHbIX COCTOSIHUM

BELIECTBA U OOBSCHEHUE UX HAa OCHOBE
3aKOHOB U (POPMYJT MOJIEKYJISIPHOM
bu3uKH.

Hcnonb3zoBanue HHOOPMAMOHHBIX
TEXHOJIOTHH JIJISl IIOMCKA,
CTPYKTYpUPOBaHUs, UHTEPIPETALIUU U
npescTaBiIeHus UHpopMaluu mpu
MOATOTOBKE COOOIIEHUI O TPUMEHEHU U
3aKOHOB MOJIEKYJISIPHON (DU3UKU U
TEPMOJMHAMUKHU B TEXHUKE

Y TEXHOJIOTHAX

Wroro no pazneny 24

Paznen 4. JaekTpoauHaMuKa
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4.1

DNeKTpocTaThKa

10

DnekTpu3anus Tell. DIEeKTPUIECKUN
3apsa. [IBa Buaa aneKTpuyecKux
3apsinoB. [IpoBoaHuKY,
JTVJIEKTPUKHU U TTOJIYIIPOBOJHUKH.
3aKOH COXPAHEHHMSI JIEKTPUUECKOTO
3apsaa.

B3aunmoneiicTBue 3apsiioB. 3aKoH

Kyinona. ToueuHblid 37€KTpUUECKU
3apsii. DNEKTPUUECKOE MOJIE.

IIpoBeaeHUE SKCIIEPUMEHTA: U3MEPEHUE
AIEKTPOEMKOCTH KOHJIEHCATOPA.
OreHka aOCOIIOTHBIX 1 OTHOCHUTEIIHHBIX
MOTPEIIHOCTEN U3MEepEeHU (HU3NMUECKUX
BEJIMYUMH.

N3yyenue npuHIMIIOB JCWCTBUSA
AJIEKTPOCKOIIA, SJIEKTPOMETPA,
KOHJICHCATOopA.

N3ydyeHne npuHIKUNOB AECHCTBUS
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Hanpssk€HHOCTB IIEKTPUYECKOTO
nosis. [IpuHuun cynepno3unuu
BIEKTPUYECKUX Tonen. JInnnm
HaMpsHKEHHOCTH AJIEKTPUUECKOTO
TTOJIA.

Pabora cun
3JIEKTPOCTATUYECKOTO MOJISI.
ITorenmuan. Pa3HocThb
noreHuuanoB. [IpoBogHuku u
JADJICKTPUKH B
BJIEKTPOCTATUYECKOM II0JIE.

I[PIC)J'ICKTpH‘—I@CKaH IMPOHHULACMOCTD.

DnekTpoémkoctb. Konaencarop.
DIIEKTPOEMKOCTb MJIOCKOTO
KOHJIEHCAaTOpa. DHEpPrus
3apsXKEHHOT0 KOHJIEHCATOPA.
TexHuueckue yCcTpoucTsa u
NPaKTHYECKOE TPUMEHEHHE:
AIEKTPOCKOIL, dJIEKTPOMETP,
AJIEKTPOCTAaTUYECKas 3alluTa,
3a3eMJICHUE JIEKTPONpHUOOPOB,
KOHJIEHCATOP, KOMTMPOBAJIbHBIN
armapar, CTpyHUHBIN IPUHTED

U yCIIOBUM 0€3011aCHOTO MPUMEHEHUS
B IIPAKTUYECKON KU3HHU,
KOIMPOBAJIBHOTO aIllapara,
CTPYWHOI'O IPUHTEPA.
PaccmoTpenue dpusznueckux
OCHOBAHMI 3JIEKTPOCTATHYECKOU
3aIUTHI U 3a3€MJICHUS
AIEKTPONPUOOPOB.

Pemmenne pacuéTHbIX 3a7a4 C SIBHO
3aIaHHOM (PU3UYECKON MOJIEITBIO

C UCTIOJIb30BAaHUEM OCHOBHBIX
3aKOHOB U (POPMYIT JIEKTPOCTATUKH.
Pemennie kauecTBEHHBIX 3aja4

C ONIOpPOM HA U3YUYECHHBIE

3aKOHBI, 3aKOHOMEPHOCTH U
(dbuznyeckue sBICHUS
AIIEKTPOCTATUKH.

Pacno3naBanue puznueckux
SIBJICHUH B YYCOHBIX OIBITaX U
OKPYIKArOIIEH JKU3HU: JIEKTPU3ALUS
Te,

B3aUMOJICUCTBHE 3aPSAA0B U OObSICHEHUE
UX Ha OCHOBE 3aKOHOB U (hopMyJ
AIIEKTPOCTATUKH.

Onucanue N3y4eHHbIX CBONCTB
BEIIECTBA U NEKTPUUECKUX
SIBJICHUH C UCIIOJIb30BAHUEM
(U3UYECKUX BEIIMYWH:
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ANEKTPUYECKUN 3apsl,
HaIPsHKEHHOCTD JJIEKTPUYECKOIO MMOJIs,
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MOTEHIINAaJ, Pa3HOCTh
MOTEHIUAJIOB, AIEKTPOEMKOCTb.
AHanu3 pU3nYecKux MpoueccoB u
SIBJICHUH C UCIIOJIb30BAHUEM
bu3MYeCcKUX 3aKOHOB: 3aKOHA
COXpaHEHUS IEKTPUUECKOTO

3apsaa, 3akoHa Kymnona.

PaboTa B rpynmax npu aHaiuse
JIOTIOJITHUTEJIbHBIX HCTOYHUKOB
uH(pOpMaIUU U TOATOTOBKE
COOOIICHH O IPOSBICHUH 3aKOHOB
AIEKTPOCTATUKHU B OKPYKAIOIIEH KU3HU
Y IPUMEHEHUU

UX B TEXHUKE
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4.2

IlocTosTHHBII

3HCKTpI/I‘-ICCKI/Iﬁ TOK.

TokH B pa3sinM4HbIX
cpenax

12

DJIEKTPUYECKUM TOK. Y CIOBUS
CYILIECTBOBAHMUSI DIIEKTPUUECKOTO
Toka. Uctounuku Toka. Cuna
TOKa. [ IoCTOAHHBIN TOK.
Harmpsixenue.

3akoH Oma 115 ydacTKa LenH.
DIEeKTPUYECKOE COMPOTUBIICHUE.
VY 1ebHOE CONTPOTUBIICHUE
BemiecTBa. [locnenoBarensHoe,
napajijieIbHOe, CMEIIaHHOE
COEIMHEHHE MPOBOTHUKOB.
Paborta snexkTpuueckoro Tokxa.

3akoH J[xxoyns—JIena. MomHoCTh

QJICKTPHYCCKOI'O TOKaA.

[IpoBeneHue 3KCIEPUMEHTA: H3yUYEHUE
CMEIIaHHOTO COEMHEHUS PE3UCTOPOB;
n3Mmepenne JJ{C UCTOYHMKA TOKA U €ro
BHYTPEHHETO CONPOTHUBIICHHUS;
HaOJI0ICHUE JIEKTPOJIN3A.

OneHka abCONIOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEpeHUN PU3NIECKUX
BEJINYMH.

OOBbscHEHNE IPUHLUIIOB IEUCTBUS U
YCJIOBHM 0€3011acHOTO MPUMEHEHUS
aMIlIepMEeTpa, BOJBTMETPA, PEOCTATA,
MCTOYHHUKOB TOKa,
AJNEKTPOHATPEBATENBHBIX U

ANEKTPOOCBETUTEIBHBIX TPUOOPOB,
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DJIEKTPOJIBIKYIIIASI CHIIA U
BHYTPEHHEE COIPOTUBIICHHE
UCTOYHHUKA TOKa. 3akoH OMa

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

DJIEKTPOHHAs! TPOBOJAUMOCTh
TBEPJIBIX METAJUIOB. 3aBUCUMOCTD
CONIPOTHUBJIEHUSI METAJIJIOB

OT TEMIIEPATYyPBL.
CBepXIIpOBOIUMOCTb.
DJIEKTPUYECKHUN TOK B BAKYyME.
CBOMCTBA DJIEKTPOHHBIX ITyYKOB.
[TonynpoBoguuku. CoOCcTBeHHAs U
IpUMECHasi IPOBOJUMOCTh
MOJyIpPOBOAHUKOB. CBOMCTBA
p—N-niepexona.
[TosrynpoBOITHUKOBBIE TPUOOPBI.
DJIEKTPUYECKUI TOK B paCTBOpax U
pacruiaBax 3J€KTPOJIUTOB.

QHCKTpOHI/ITI/I‘-ICCKaH Jucconuranms.

DIIEKTPOJIH3.
DJIEKTPUYECKUM TOK B ras3ax.
CamocTosITeNnbHBIN U
HECAMOCTOSTEJbHBIN pa3psii.
Monnus. [1na3ma.
TexHuyeckue ycTporucTa u

TEpMOMETPA CONTPOTUBIICHUS,
BAaKyyMHOTO JIM0J1a, TEPMUCTOPOB U
($hoTOPE3UCTOPOB, MOJIYITPOBOTHUKOBBIX
JIMOJIOB, TaJbBAHUKH.

Pemienue pacy€THbIX 3a/1a4 C IBHO
3aJIaHHON (YU3UIECKON MOJIEITBIO

C UCIIOJIb30BaHUEM OCHOBHBIX

3aKOHOB U (POPMYJI TEMBI
«ITocTosIHHBIN

AJIEKTPUYECKUI TOK.

Pacno3naBanue puznuecKkux

SIBJICHUH B YYEOHBIX OIBITaX M
OKpYyXaroen

KU3ZHU: DJIEKTpUUYEcKasi IPOBOAUMOCTD,
TEIIOBOE, CBETOBOC, XMMHUECKOE,
MarHuTHOE JEHUCTBHUS TOKA.

AHaJN3 IEKTPUUYECKUX SIBJICHUN U
MPOLIECCOB B LEMSIX MTOCTOSIHHOTO

TOKa C MCII0JIb30BAHUEM 3aKOHOB:
3akoH OMa, 3aKOHOMEpPHOCTH
MOCJIeIOBATEILHOTO U MapalJIeIbHOTO
COCIMHEHUS MMPOBOHUKOB, 3aKOH
Jxoynsa-Jlenna.

Onucanue u3y4yeHHbIX CBONCTB
BEIIECTB M AJICKTPUUYECKUX SBIICHUHN

C UCITOJIb30BaHUEM (PH3UUSCKUX
BEJIMYMH: JICKTPUUECKUN 3apsi]l, CUIIa
TOKA, SJICKTPUIECKOE
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HaIpsKEHUE, SJIEKTPUUECKOE
CONPOTUBJICHUE,
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MPAaKTUIECKOE IPUMECHEHUE!
amMIiepMeTp, BOJIBTMETP, PEOCTaT,
UCTOYHUKH TOKA,
AIIEKTPOHATPEBATEIbHBIC
puOOPBI, FJEKTPOOCBETUTEIbHBIC
pUOOPBI, TEPMOMETP
COIIPOTHUBJICHUS, BAKYYMHBIH THO],
TEPMUCTOPHI U (POTOPE3UCTOPHI,
HOJYTIPOBOIHUKOBBIN IHO/L,
rajbBaHUKa

pa3HocTh noTeHnuanos, J/C, pabora
TOKa, MOIIIHOCTbh TOKA.

Hcnonb3zoBanue nHOOPMAITMOHHBIX
TEXHOJIOTUH /115 TIOMCKa,
CTPYKTYPHUPOBAHUS, UHTEPIIPETALIUN U
MpEICTaBICHUS] HHPOPMAIIUU TIPU
MOJATOTOBKE COOOIICHHUI O TPUMEHEHUHU
3aKOHOB MMOCTOSIHHOTO TOKAa B TEXHUKE
Y TEXHOJIOTUSAX

Wroro no pazneny 22
PesepBHOE Bpemst 2
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME
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11 KJIACC
Haumenosaunue
Ne KommuecTBo Mporpa 06 COTCDIKAMILE OCHOBHBIE BUJIBI
rpaMMH JEepKaHU

/1 paszesIoB 1 TEM 4acoB porp p JIEATETbHOCTH

y4eOHOTO TIpeAMeTa 0By HAIONIXCS

Paznen 1. DaekTpoauHamMuka

1.1 | MargurHoOE€ mojJie. 11 [TocTosgsHHBIE MATHUTEL. IIpoBeaeHUE SKCTIEPUMEHTA: U3YUYCHUE

3JI€KTpOMaF HHUTHAasA

HUHTYKITAS

BzaumoelicTBHE MOCTOSHHBIX
MarHuToB. MarHuTHoOE I0JIe.
BexTop MarHuTHOM MHITyKIIWH.
[TpuHIMIT cyneprno3uuuu
MarHuTHBIX nTojaeH. JImaun
MarHuTHOW nHAyKuu. Kaptuna
JIMHUA MarHUTHOW UHTYKIIMH TIOJIS
MOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 110Ji€ MPOBOIHUKA

¢ TokoM. KapTuHa JIMHUN MHIYKIUU
MarHuTHOTO IIOJIS JUTMHHOTO
MPSMOTO MPOBOJIHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O ITPOBOJIHUKA, KATYIIKH
¢ TokoM. OnbIT Dpcrena.
B3auMmopelicTBre MPOBOAHUKOB

C TOKOM.

Cuna Amnepa, €€ MOJyJIb U

MAarHUTHOI'O MOJISI KATYIIKHA C TOKOM;
HCCIIEIOBAHUE JEHUCTBUS IIOCTOSIHHOTO
MAarHuTa Ha paMKy ¢ TOKOM;
HCCIIEIOBAHUE SIBJICHUS
3JIEKTPOMArHUTHOW UHIYKIIUH.

OrnieHka a0COFOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEN U3MEPEHHUMN (PU3NUECKHUX
BEJIMYMH.

OObsiCHEHUE IPUHIIUIIOB JICUCTBUS U
YCJIOBHI 0€3011acCHOTO TPUMEHEHUS
MOCTOSIHHBIX MAarHUTOB,
3JIEKTPOMArHUTOB, 3JICKTPOABUTATENS,
YCKOPUTEJIEN AJIEMEHTAPHBIX YaCTHII,
VHIYKIAOHHOW NEYH.

Pemenne pacu€THbIX 3a1a4

Ha IpUMeHeHue GOpMYJT TEMbI

«MarauTHoe noJie. 9JI€KTpOMaFHHTHa}I
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HaIpaBIlICHUE.
Cuina Jlopenna, e€ MOayJib U
HamnpaBlieHue. [[BuxKeHHE

SapHX(GHHOﬁ JaCTHUIbI

HHAYKIOUS).
Pemenue kauecTBEHHBIX 3agad
C OHOpOﬁ Ha N3YYCHHBIC 3aKOHHI,

3daKOHOMCPHOCTH U (bH?:PILICCKHe
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B OJTHOPOJHOM MAarHUTHOM
nosie. PaGora cuitbl JlopeHiia.
SIBneHue 3IeKTpOMarHuTHOM
nHaykuuu. [ToTok BekTopa
MAarHUTHOW UHAYKIIHH.

SJIGKTpOI[BI/I)KYIHaSI CUJIa MHAYKIHH.

3aKOH 2JIEKTPOMArHUTHOU
uHaykuun Papanes.

BuxpeBoe 3J1eKTprUIecKoe NoJIE.
DNEeKTpOABIKYLIAs CHIIA
WHIYKIUU B TPOBOJIHUKE,
JBWKYILEMCS TIOCTYIIATEIbHO B
OJTHOPOJHOM MAarHMTHOM IIOJIE.
ITpaBuno Jlenna.
NHnykTuBHOCTG. fIBNEHNE
CaMOMHAYKIMH. DJIEKTPOABIKYILAS
CuJa CaMOMHIYKIIHH.

DHeprust MarHUTHOTO TTOJIS
KAaTYIIKH C TOKOM.
DNEeKTPOMarHUTHOE TMOJIE.
TexHuueckue ycTpoucTaa u
MIPAKTUYECKOE TPUMEHEHHUE:
MOCTOSIHHBIE MAarHUTHI,
AIEKTPOMArHuTHI,
AIEKTPOABUTATENb, YCKOPUTEIN
AIIEMEHTAPHBIX YACTHII,
WHIYKIMOHHAs 1€Yb

SIBJICHUS TEMbI « MarHuTHOE MOJIE.
DJIEKTPOMArHUTHASI UHTYKITUSD).
Onpenenenue HapaBJICHUS

BEKTOpPA UHAYKIIMM MarHUTHOTO
TIOJISI POBOJTHUKA C TOKOM, CHJIBI
Awmriepa u cuisl JIopeHiia.
Pacno3naBanue puznuecKkux
SIBJICHUH B YYEOHBIX OIBITaX M
OKPYIKarOIIEH )KU3HU:
B3aHMMO/ICHCTBUE MAarHUTOB,
AJIEKTPOMAarHuTHasi MHIYKIHUS,
JICICTBME€ MarHUTHOTO TOJISI Ha
MIPOBOJIHUK C TOKOM U JIBUKYIITUNCS
3apsl.

AHanu3 3JeKTPOMArHUTHBIX SIBJICHUN
C UCTIOJIb30BAaHUEM 3aKOHA
AJIEKTPOMArHUTHOW MHIYKIIUH.
OnucaHnne N3y4eHHBIX CBONCTB
BEIIECTB U AJIEKTPOMArHUTHBIX
SIBJICHUU C UCIIOJIb30BAHUEM
(hU3UYECKUX BEJIMYMH: UHIYKIIUS
MarHUTHOIO MOJIs, CKUjia AMIiepa, Cuiia
Jlopeniia, THAYKTUBHOCTh KaTyIIKH,
SHEPTHUsl JIEKTPUUECKOTO U MATHUTHOTO
oJieH

Hroro no pazneny

11
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Pa3nea 2. KoJsie0anus 1 BOJIHBI

2.1

MexaHU4ecKue 1
AIEKTPOMArHUTHHIE
KOJICOaHUS

KonebarensHas cucrema.

CBoOO/IHbIE MEXaHUYECKUE
konebanus. ['apMoHudeckue
kosebanus. [lepuon, yactora,
amIuTyaa u gasa

kosnebanuil. [IpyXxuHHBIN
MasITHUK.

MareMaTu4ecKkuii MasiTHHK.
YpaBHEHHE TaApMOHUYECKHAX
kosnebanwuii. [IpeBpamnienue
SHEPIUM NPU TAPMOHUYECKUX
KOJICOaHUSIX.

KomnebarenbHbIil KOHTYD.
CBOOOIHBIE AIEKTPOMArHUTHBIC
KOJIeOaHUs B UACATHBHOM
KoJIe0aTeTbHOM KOHTYpe. AHAIOTUs
MEK]ly MEXaHUYECKUMU U
AJIEKTPOMArHUTHBIMU KOJIEOAHUSIMHU.
®opmyna ToMmcoHa. 3aKkoH
COXPaHEHUS SHEPTUH B UJCATHHOM
K0JIe0aTeIbHOM KOHTYpE.
IIpencrasienue o 3aTyXaromux
KoJebanusax. BeiHyX1eHHBIC
MEXaHUYEeCKHe KojaeOaHus.
Pe3onanc. BeiHyXneHHbBIE

SJICKTPOMAarduTHBIC KOJICOaHHS.

HccnenoBanne napameTpoB

K0JIeOaTeIbHOM CUCTEMBI —

MePHO/Ia, YaACTOThI, AMIUTATY ABI U

¢azbr

KoJIeOaHu (MPYKUHHBIN W/WIH
MaTeMaTUYECKUM MasITHUK).
Hab0mronenue 3atyxaromux KojaeOaHui.
HccnenoBanrie CBOMCTB BBIHYKIEHHBIX
KoJIeOaHU.

Habmronenue pezonaHnca.

IIpoBeneHue 3KCepUMEHTA:
HCCJICIOBAHNE 3aBUCHMOCTH

nepuoJia Majbix KosieOaHul rpy3a Ha
HUTH

OT JIJIMHBI HUTU U MAaCCHI TPY3a;
MCCJIEIOBAHHUE TTEPEMEHHOTO TOKA

B IICTIH U3 TOCJIEA0BATEIILHO
COCIMHEHHBIX KOHAEHCATOPa,

KaTYIIKA U PE3UCTOPA.

Orenka aOCOFOTHBIX M OTHOCUTEIIBHBIX
MOTPENTHOCTEN U3MEpEeHUN (PU3NIECKUX
BCJTUYMH.

OObsiCHEHUE IPUHIIUIIOB JICUCTBUS U
YCJIOBHM 0€3011acHOTO MTPUMEHEHUS
AIEKTPUUECKOr0 3BOHKA, FEHEpaTopa
MEPEMEHHOTO TOKA, JINHUU
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[IepeMeHHBIN TOK.
CuHyCcOMIAIBHBIN IEPEMEHHBIN TOK.

AIIEKTponepeaay.

Pemienue pacy€THbIX 3a/1a4 C IBHO
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MonHOCTh NEPEMEHHOTO TOKA.
AMIUTMTYIHOE U ACUCTBYIOIIEE

SHAYCHUC CHUJIbI TOKA W HAIIPSIZKCHUA.

Tpanchopmarop. [IponsBoacTBO,
nepeaayda u noTpedieHue
ANEKTPUYECKON SHEPTUH.

DKOJIOTUYECKHUe PUCKHU

IIpH IIPOU3BOACTBC JICKTPOSHCPIUH.

KynpTypa ncrionb3zoBanus
AIIEKTPOIHEPTUU B
IIOBCETHEBHOM KU3HU.
TexHuueckue ycTporucTBa u
IIPAKTUYECKOE IPUMEHEHHUE:
AIEKTPUYECKUI 3BOHOK,
reHepaTop MEPEMEHHOI0 TOKA,
JIMHUAA

areKTponepeaayd

3aJIaHHON (YU3UIECKON MOJIEITBIO

C UCIIOJIb30BAaHUEM OCHOBHBIX
3aKOHOB M (POPMYJI, OITUCHIBAIOIITUX
MEXaHUYECKHE U DJICKTPOMArHUTHBIC
KoJeOaHHusI.

Omnuncanne MeXaHHYECKUX U
AIIEKTPOMATrHUTHBIX KOJICOAHHIMA

C UCITOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: TICPUO] ¥ 4aCTOTa
KoJebaHuil, aMmutyaa u asza
KoJIeOaHUM, 3apsij ¥ cujia ToKa

B TAPMOHHUYECKHUX
AIIEKTPOMATrHUTHBIX KOJICOAHMSX.
PerieHne kauecTBEHHBIX 3a/1a4

C OIIOPOU Ha M3YyUYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH, OTICHIBAIOIIINE
MEXaHUYECKHE U DJIEKTPOMArHUTHBIC
KOJIeOaHUsl.

PaboTa B rpynmnax npu
MJIAHUPOBAHUH, TTPOBEICHUH U
WHTEPIPETAINH PE3YIHTATOB OIBITOB,
Y aHAJIN3€ JOTOTHUTEIIBHBIX
UCTOYHHKOB

uH(pOpMAaIUH TI0 TeMe

10-11 wvmacecwr (AaRORLITT VNORAHTL)
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2.2

Mexanunyeckue u
AJIEKTPOMArHUTHBIC
BOJTHBI

MexaHU4EeCKHUE BOJIHEI,
YCJIOBUS PACIPOCTPAHEHUS.
ITepuon.

CkopocTh pacnpoCTpaHEHHS U
JvHA BOJIHBL. [lonepeunslie u

N3yuenue oOpazoBaHus U
pacrpoCcTpaHeHHs TOTIEPEUHBIX U
POAOIBHBIX BOJIH.

HabGnronenue orpaxeHus
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IPOJIOJIbHBIE BOJIHBI.
WuTepdepentus u qudpaxus
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTb 3ByKa. ['poMKOCTH
3ByKa. Beicora Tona. TemOp 3ByKa.
DIEKTPOMAarHUTHBIE BOJIHBI.
YcnoBus u3ny4deHUs

AJICKTPOMAarHUTHBIX BOJIH. B3anmHas
OopueHTauus BEeKTopoB E, B,
V B 2JIEKTPOMArHUTHOM BOJIHE.

CBOMCTBA DJIEKTPOMATHUTHBIX BOJIH:
OTPa)KEHUE, NIPEIIOMIICHUE,
nossipuzanus, audpaxius,
uHTepdpepenus. CKopocTb
JIIEKTPOMArHUTHBIX BOJIH.

[[Txana 3MeKTPOMAarHUTHBIX BOJIH.
IIprMeHeHne 3JIEKTPOMArHUTHBIX
BOJIH B TEXHUKE U OBITY.
[IpyHLIMIBI paguOCBA3U U
TeneBUIcHUS. Pagnonokanus.
DNEeKTPOMAarHUuTHOE 3arpsi3HEHUE
OKPYIKarOIIEH CPEBI.
TexHuueckue ycTpoucTaa u
IIPAKTUYECKOE TPUMEHEHHUE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJAbTPa3BYKOBasl THATHOCTHKA

B TEXHHUKE U MEJULIMHE, pajap,

U TIpeJIOMJICHUS, HHTep(epeHnu u
TudpaKkIy MEXaHUYECKUX BOJIH.
HabGnronenue cBs3M rpOMKOCTH 3ByKa
Y BBICOTHI TOHA C aMIUIUTYJION U
4acTOTOM KoJIeOaHUH, 3BYKOBOTO
pe30HaHca.

HccnenoBanue CBOWCTB
AJIEKTPOMArHUTHBIX BOJIH:
OTpaKEHHE, MPEITIOMIICHNUE,
MOJISIpU3aLIHNS,

nudpakiys, “HTepdepeHIus.

N3yuenue ycioBui U3ITy4ECHUS
3JIEKTPOMArHUTHBIX BOJIH, B3AMMHOMU
opueHTanuu BekTopoB E, B,

U B DJICKTPOMArHUTHOM BOJIHE.

N3yuyeHne npuMeHeHus
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OOBsicCHEHUE IPUHITUIIOB JICUCTBUS U
yCIJI0BU# 0€3011acHOr0 MPUMEHEHHUS
MY3bIKAJIbHBIX HHCTPYMEHTOB,
YIIBTPa3BYKOBOW JUArHOCTUKHU

B TEXHUKE U MEIUIMHE, pa1apa,
paguonpuEMHHKA, TEIICBU30PA,
aHTeHHbl, Tenedona, CBU-neun.
Pemenne pacuy€THBIX M KAUECTBEHHBIX
3a71a4 C OIIOPOU HA U3yUYEHHBIE
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3aKOHBI
M 3aKOHOMCPHOCTH, OIIKMCBIBAIOIINEC
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paIuoONpUEMHHUK, TEJIEBU30D, pacpoCTpaHEHUE MEXAHUYECKUX U
anTeHHa, tenedon, CBU-neun BJIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanre nHGOpMAITMOHHBIX
TEXHOJIOTUH /115 TIOMCKa,
CTPYKTYpPUPOBaHUS, HHTEPIIPETALIUU U
npecTaBiIeHus nH(popMauu

IIPH TTOATOTOBKE COOOIITESHUM

00 UCTOJIb30BAHUU JIEKTPOMATHUTHBIX
BOJIH B TEXHHUKE.

Y4acrtre B TMCKYyCCHU

00 2JIEKTPOMAarHUTHOM

3arpsI3HEHUH OKPY’KaIOIIEH CPEeIbl.
PaGoTa B rpynmax mpu
MJIAaHUPOBAHWH, TTPOBEICHUH H
WHTEPIPETALUU PE3YIHTATOB OMBITOB
Y aHaAJIM3¢ JOTOTHUTEIIBHBIX
HMCTOYHUKOB

uH(OpMAITUH TI0 TEME
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2.3

Onruka

10

['eomerpruueckas onTuka.

[IpsAMOTMHENHOE pacpOCTPaHEHUE
CBETa B OJJHOPOAHOM cpene. JIyu
cBeTa. ToYeyHbId HICTOYHHUK CBETA.
OTtpaxeHue cBeTa. 3aKOHBI
otpaxkeHus ceera. [loctpoenue
M300paKEeHUI B MIIOCKOM 3€pKalie.
[Ipenomiienue cBeTa. 3aKOHBI
MPEJIOMIICHUS CBETA.

AOCOIOTHBIM

nokaszaresb npejaomsieHus. [loaHoe

N3ydenue sBIIEHNS TIOJIHOTO
BHYTPEHHETO OTPAKEHMUS, €TO
IIPUMEHEHUS B CBETOBOJIE.

N3yuenne moaenen

MUKPOCKOIIa, TEJIECKOIA.

IlonydeHnue cnekTpa ¢ MOMOUIBIO
IPU3MBI U AUPPAKIIMOHHON PEIIETKH.
N3mepenne nokazarens

IIPEJIOMIIEHUS CTEKIIA.

HccnenoBanrie cBOMCTB U300paxeHUi
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BHYTPEHHEE OTPaXKEHUE.
[IpenenpHbIN yroa NoJIHOro
BHYTPEHHETO OTPAKCHHUSI.
Hucnepcust cBera. CIOXKHBIN COCTaB
oenoro ceeta. L[Ber.

Cobwuparoniyie 1 paccermBaroIne
nuH3bl. ToHKas rH3a. POKYCHOE
PacCTOSIHUE U ONITUYECKas CHUJIa
TOHKOM JIMH3bI. [locTpoeHue
M300paKEHUI B COOMPAIOIINX U
pacceuBaromux JmH3ax. Dopmyna
TOHKOM JIMH3bI. Y BEJIINYCHUE,
JIaBa€MO€ JIMH30M.

IIpenensl MPpUMEHUMOCTH
r€OMETPUYECKON ONTUKH.
BonnoBas ontuka. MaTepdepenuns
cBeta. KorepeHTHbIE HCTOYHUKH.
YcnoBus HaOMIOACHUS MAKCUMYMOB
1 MUHHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE

OT JIByX CHUH(a3HBIX KOT€PEHTHBIX
HMCTOYHUKOB.

Hudpakuus cseta. Judpakimonnas
peméTrka. Y clioBre HaOIIOACHUS
TJIABHBIX MAaKCUMYMOB TIPH MaJCHUN
MOHOXPOMAaTHYECKOIO CBETA

Ha AUPPAKIUOHHYIO PEIIETKY.

B JINMH3aX.

OObsicHEeHUE PUHIIUIIOB JIEUCTBUS U
YCJIOBHM 0€3011acCHOTO MPUMEHEHUS
OYKOB, JyTbl, (hOTOAMNIApATa,
MIPOEKIIMOHHOTO anmnapara,
MHKPOCKOIIA, TEIECKOIIA,
BOJIOKOHHOU OITHKHU,
TUGPaKIUOHHOMN peréTKH,
MOJISIPOUA.

Pemenue pacu€THbIX 3a1a4 ¢ IBHO
3aIaHHOM (PU3UYECKON MOJIEITBIO

C UCIOJIb30BAaHUEM OCHOBHBIX
3aKOHOB M (POPMYJI T€OMETPUUECKON
ONTHKH.

IToctpoenue u onrcanue
U300paKEHHUs, CO3/1aBAEMOr0 IJIOCKUM
3€pKajoM, TOHKOW JIMH30M.
PaccMmoTtpenue nipenenos
IIPUMEHUMOCTH T'€OMETPUYECKON
OINTHKM.

PacnoznaBanue ¢puznaeckux
SBJICHUI B OTBITaX U OKPY>KaroIen
KU3HU: IPSIMOJIMHENHOE
pacnpoCTpaHEHUE CBETA, OTPAKEHUE,
npesoMJeHue, uHTepdepeHuus,
Tupakus u

NOJISIpU3alisl CBETA, IUCIEPCUs CBETA.
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N3yuenune ycrnoBuii HaOMIOACHUS
MaKCHUMyMOB U MUHUMYMOB
B UHTEP(PEPEHITMOHHON KapTHHE
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[lonspuzanus ceera.

TexHuyeckue ycTporucTBa u
IIPAKTUYECKOE TPUMEHEHHUE:

OYKH, JIyna, poroamnmapar,
IIPOCKIIMOHHBIN arapar,
MUKPOCKOII, TEJIECKOII, BOJIOKOHHAS
ONTHKA, TUPPAKIMOHHAS PEIIETKA,
IIOJISIPOU T

OT JABYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

VYcnoBue HaOMIOIEHUS TIaBHBIX
MaKCHUMYMOB TIpH TIaICHUN
MOHOXPOMAaTHYECKOTO CBETa

Ha JUPPAKIUOHHYIO PEIIETKY.
AHanM3 ONTUYECKUX SIBJICHUN

C MCIOJIb30BaHUEM 3aKOHOB: 3aKOH
MPSMOJIMHEHHOTO PacCIpOCTPAHCHUS
CBETa, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBI MPEJIOMJICHHSI CBETA.
Ornrcanve ONTHYECKUX SIBJICHHM

C UCTIOJIb30BaHUEM (DU3UUECKUX
BEJINYMH: (POKYCHOE PACCTOSTHUE U

OIITHYCCKAas CHUJia JIMH3bI

Hroro no pazneny

24

Paznen 3. OcHOBBI cIeIHAJIBHON TeOPUH OTHOCUTEIBbHOCTH (naJsiee — CTO)
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3.1

OCHOBBI CEIUATBLHON
TEOpHUH
OTHOCHUTEIbHOCTHA

['panuIel NPUMEHUMOCTH
KJIaCCHUYECKOU MEXaHUKHU.
[locTynatsl crieManbHOU TEOPUH
OTHOCHUTEIbHOCTH: HHBAPHUAHTHOCTh
MOJIYJISI CKOPOCTH CBETa B BaKyyMe,
MIPUHIIAI OTHOCUTEIIBHOCTH
OHHITENHA.

OTHOCHUTEIBLHOCTD

OJHOBPCMCHHOCTH. 3aMGIUICHI/Ie
BpPEMCHH U COKPAIICHUC JJINHBI.

Pemenue kauecTBEHHBIX 3agad

C OIIOPO HA W3YyYECHHBIEC

noctynarsl CTO.

Hcnonb3oBanre nHGOPMAITMOHHBIX
TEXHOJIOTUH JIJIs TTIOUCKa,
CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUU U
npecTaBIeHUs] HHOOPMaLUK TPU
MOATOTOBKE COOOIIEHUM O TPaHHUIaX
IIPUMEHUMOCTH KIIACCHYECKON
MexaHuku 1 ocHoBax CTO
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DHeprus 1 UMITYJIbC

PEJIATUBUCTCKON YaCTHIIBI.
CBs13b Macchl € DHEPTUEH U
UMITYJIbCOM PENSATUBUCTCKON
YACTULIbI. DHEPIHsl TOKOSI

Hroro no paznemny

Pa3znen 4. KanToBasi pusuka

4.1 | DiaeMeHTbl
KBAHTOBOU OIITHUKH

®otonbl. Popmyna I1nanka cBs3u
sHepruu (HPOTOHA C €r0 YACTOTOM.
DHeprus 1 UMIyJbC (HOTOHA.
OTKpbITHE U UCCIIEIOBAHUE
dboroaddexta. OnbIThI

A.T'. CroneroBa. 3aKOHBI
dboroaddexra. YpaBHeHHE
OitHmreitHa 11 hoTodrddexTa.

«Kpacnas rpanuna»
dotorpdexra. JlaBnenue caera.
OnbIThI

I1.H. Jlebenesa.

XUMHUYECKOE EUCTBUE CBETA.
TexHuueckue ycTpoucTaa u
MPaKTUYECKOE TPUMEHEHUE!
dboTo3EMEHT, GOTOIATUHK,
COJIHEUHas OaTapesi, CBeTOIUO

Hab6monenue ¢potosddexra

Ha YCTAaHOBKE C IMHKOBOM

rmacTuHou. MccnenoBanne 3aKOHOB
BHeIHero pororddekra.

OOBsicCHEHHE OCHOBHBIX

MPUHLINIOB IEUCTBUSI TEXHUYECKUX
YCTPOUCTB,

Takux Kak: (poTo3IeMEHT, (POTONATUHK,
coJIHEeYHasi OaTapes, CBEeTOANO; U
YCJIOBUM WX 0€30MaCHOT0 MPUMEHEHUS
B MPAKTUYECKOW KU3HMU.

Pemienue pacu€THbIX 3a/1a4 C ABHO
3QTaHHOM (PU3UYECKON MOJIEIIBIO

C UCIIOJIb30BaHUEM OCHOBHBIX
3aKOHOB U (POPMYJT KBAHTOBOM
OTITHUKH.

Perienne kauecTBEHHBIX 3a7a4

C ONOpPOM Ha U3YUYECHHbIE 3aKOHBI,
3aKOHOMEPHOCTH KBAHTOBOUW OITHKH.
Pacno3naBanue ¢puznueckux
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SABJICHUN
B yUEOHBIX OIBITAX:
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dhoToanekTpudeckuii 3¢ dEKT, CBETOBOE
JTaBJICHHUE.

Onucanue n3y4eHHbIX KBAHTOBBIX
SABJICHUU U TPOLECCOB

C CIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: CKOPOCTH 3JIEKTPOMArHUTHBIX
BOJIH, JIJTMHA BOJIHBI M 4aCTOTa CBETA,
SHEPrUs U UMITYJIbC (OTOHA

4.2

Crpoenune atoma

Mopens atoma Tomcona. OnbITsI
Peszepdopaa no paccesinuio
a-dyactull. [Inanerapnas

MoJiesb atoma. Ilocrynartsl

bopa.

W3nydenue u noriomieHne GoToHOB
MIpY MEPEXOJIE aTOMA C OAHOTO
YPOBHSI DHEPTUU HA IPyroil. Buasl
crekTpoB. CIEKTp ypOBHEW SHEPTUU
aToma BOAOpoAa.

BoaHoBbIe cBOMCTBA YacTull. BOJIHEI
ne bpoiuns. KopnyckynsipHo-
BOJIHOBOW Jyaju3M.

CHoOHTaHHOE U BBIHYXJICHHOE
W3JIy4YECHUE.

TexHuyeckue ycTponcTsa u
MPAKTUYECKOE TPUMEHEHHE:
CIEKTPAJIbHBIA aHAJIN3
(CeKTpOoCKoI), Ja3ep, KBAaHTOBBIN
KOMITBIOTED

N3yuenune mozaenu omneita Pesepdopna.

IIpoBeneHue >3xciepuMenHTa

10 HAOJIIOJICHUIO JTUHEHYATOTO CIIEKTpa.
OrneHka a0COJIIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MepEeHU (PU3NIECKUX
BEJIMYMH.

N3yuenue monenu atroma: ToMcoHa,
IJIAaHETAaPHOM MOJIENIN aToMa,

Mojiena atoma bopa.

N3yyeHune cnekTpa ypoBHEN SHEPTUU
aToma Bosiopoaa. OObsICHEHHE
IIPUHIUIIOB IEMCTBUSA U YCIIOBUI
6e30macHOr0 MPUMEHEHHUS
CIIEKTPOCKOTA, JIa3epa, KBAHTOBOTO
KOMIIbIOTEPA.

Pemenne kauecTBEHHBIX 3a7a4

C OIIOPOM HA U3YUYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH H
dbuznyeckue
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aByIeHHs 10 TeMe «CTpOCHHE aToMay.
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Pacnio3znaBanue Gpu3andyeckux
SBJICHUH B YYEOHBIX OTIBITAX:
BO3HMKHOBEHUE JIMHENYAaTOTr0
CIEKTpa U3Ty4EHHUS.

AHaJIiN3 KBaHTOBBIX MPOLIECCOB U

SIBJICHUI C MCITOJIL30BAHHUEM
nocryaaroB bopa
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4.3

ATOMHOE SIIPO

DKCNepUMEHTHI, JOKa3bIBAIOIINE
CJIO)KHOCTH CTPOEHUS Spa.
OTtkpbITHE

PaAOaKTUBHOCTH. OTBITHI
Pezepdopnaa no

OIPEENICHUIO COCTAaBA
PaAMOAKTUBHOTO U3ITyUYEHHUS.
CgoiicTBa anbda-, 6eTa-,
ramma-usnydenus. Biusaue
PaIMOAKTUBHOCTHU HA KUBbIC
OpraHU3MBbl.

OTKpbITHE IPOTOHA U

HelTpoHa. HykiionHas monens
anpa [ elizenOepra-lBaHeHKo.
3apsn aapa. MaccoBoe 4ncio
sapa. U30Torsl.

Anbda-pacnag. IIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnai. ['amma-
U3Nly4eHue. 3aKOH PalMOaKTUBHOTO
pacnaja.

DHeprus CBs3U HYKJIIOHOB B SIJIpE.

SnepHblie CHIIBI.

N3ydenue 3KCrepuMeHTOB,

JTIOKa3bIBAIOIINX CIOKHOCTh CTPOEHUS
aTOMHOTO si/Ipa.

HccnenoBanue TPEKOB YaCTHI]
(1o roToBBIM (hoTOoTpadusiM).
N3ydenue saepHbIX cuil,
SJIEPHBIX pEaKUil CUHTE3a U
pacnajaa, TEpMOSIIEPHOTO
CUHTE3A.

N3ydeHne HyKJIOHHON MOJIENH
anpa [ elizenOepra-lBaHeHKoO.
OOBbsicHEHUE yCTpOICTBA U
IPUMEHEHHUS JO3UMETPa, KaMepbl
BunbcoHa, sspepHoro peakropa,
aTOMHOM OOMOBI.

Pemenue 3amau ¢ onopoi

Ha MOJIyYEHHbIEC 3HAHUS, B T.4. O 3apsle
Y MAacCOBOM YHCIIE A/Ipa.
Pacno3naBanue Gpu3nUecKuX sIBJICHHIM
B YUEOHBIX OIBITAX U B OKPY’Karolen
JKU3HH: €CTECTBEHHAA U
HMCKYCCTBEHHAs

PaIUOAKTUBHOCTb.
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JledexT macchl sapa.

Snepnpie peakuuu. [lenenue u
CUHTE3 sJIEP.

S nepnsiil peaktop. TepMosaepHbII
cunTe3. [Ipo6iembl U mepCreKTUBLI
AJIEPHON SHEPrETUKH.
DKOJIOTUYECKHUE ACTIEKTHI SIAECPHOM
SHEPIETHUKH.

DiieMeHTapHbIe YacTUlbl. OTKpBITHE
MO3UTPOHA.

MeTtonbl HaOIIOACHUS U
PETUCTPALIMU DIIEMEHTAPHBIX
YaCTHILI.

OyHIaMEHTaJIbHbIE
B3auMojicvcTBUs. EnMHCTBO
(bu3MYeCcKOi KapTUHBI MUPA.
TexHnueckue yCcTpoucTaa u
MPAKTUYECKOE MPUMEHECHHUE:
JI03UMETp, KaMmepa BuiibcoHa,
AJIEpHBINA peakTop, arToMHas bomOa

Ornucanue KBaHTOBBIX SIBJICHUU U
IIPOLIECCOB C MCIIOJIB30BAaHUEM
bu3MYECKUX BETUYHH: TEPHO/T

MOy paciaia, SHEPrus CBSI3H
aTOMHBIX sifiep, AeEKT MacChl Spa.
AHaJN3 MPOIECCOB U SBJICHUI

C UCITOJIb30BAHUEM 3aKOHOB U
IIOCTYJIATOB: 3aKOH

COXPAHEHMS IEKTPUIECKOTO

3apsiia, 3aKOH COXPaHEHUs

MacCOBOT'0 YHCJIA, TIOCTYIaThI

bopa, 3aK0H paaA0aKTUBHOTO
pacnaja.

VYyactue B paboTe KpyTjoro croia
«DyHIaMEHTAJIbHBIEC B3AaUMOJICHCTBHS.
EauHcTBO PU3nyueckoil KapTUHBI
MHUpPay.

Hcnonb3zoBanne nHOOPMAITMOHHBIX
TEXHOJIOTHH JIJIsl IOMCKA,
CTPYKTYPHUPOBAHUS, UHTEPIIPETAIIUU U
MpeICTaBICHNUs] HHPOPMAIIUU TIPU
MOJTOTOBKE COOOIIEHUI O TPUMEHEHUHN
3aKOHOB KBAaHTOBOU (PU3HKHU B TEXHHUKE
Y TEXHOJIOTHUSX, IKOJIOTUUECKUX
ACIIEKTaxX sIEPHON YHEPrEeTUKU

Hroro no pazneny

15
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Pa3znen 5. JjieMeHTBI aCTPOHOMMH M aCTPOPU3UKH

5.1

DNEeMEeHTHI
aCTPOHOMUH H
acTpopU3UKH

7

DTanbl pa3BUTUSI ACTPOHOMHUH.
[Ipuknannoe n
MHPOBO33PEHYECKOE 3HAUEHUE
aCTPOHOMMH.

Bun 3Bé3nHoro neba. Co3Be3aus,
APKUE 3BE3/IBI, TNTAHETHI, NX
BHINMOE IBIKCHHE.

ComnHeunas cucrema.

Comnaue. ConHeuyHass akTUBHOCTD.

Hctounuk sneprun ColiHIa U 3BE3.

3BE3/1bI, UX OCHOBHBIE
xapakTtepucTuku. /luarpamma
«CTHEKTPAIBHBIN KJIACC —
CBETUMOCTB». 3BE3/1bI INIABHOU
MIOCJIEA0BATENBHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTbY IS 3BE3]T
TJIABHOM ITOCJIEN0BATENBHOCTH.
BrayTpeHHee cTpoeHue 3BE3 .

CoBpeMeHHbBIE TPEACTABIEHUS

O TIPOMCXOKJACHUM U SBOJIIOIAH
CouHiia ¥ 3B€311. DTanbl )KU3HU
3BE3 .

Muiteunsiii [TyTe — Hama ["amakTuka.
ITonoxxenue u aBrxenue CoJHIIA

B 'anakTuke. THUIIbI rajakTHK.
Paguoramaktviky v KBa3apsl.

[ToaroToBka cooOreHu#t 00 ATanax
Pa3BUTHSI ACTPOHOMUH, O
MIPUKJIATHOM U MUPOBO33PEHUECKOM
3HAYEHUU aCTPOHOMUHU, O METOIAX
MOJy4YEHHUS HAyYHBIX
ACTPOHOMMYECKUX 3HAHUU,
OTKPBITUSIX B COBPEMEHHOM
aCTPOHOMMUH.

N3ydenne COBpeMEHHBIX
MPEACTABICHUN O IPOUCXOKICHUH U
sBosroIy CoJTHITA U 3BE3T.
N3ydyeHne TMIIOB rajakTHK,
PaIMOTAIAKTUK U KBa3apoB.
N3yuenune nBuKEHUST HEOSCHBIX TEll,
ABOJIIOIMH 3BE31 U Beenennon,
MPOIIECCOB, MPOUCXOIAIINX B
3BE€3/1aX, B 3BE3/IHBIX CUCTEMAX,

B MEXTaJaKTUYECKOM cpefe,
MacIITaOHOU CTPYKTYpbl BeeneHHoit.
OObsicHeHue pacipenus: Beenennoi
Ha OCHOBE 3aKkoHa Xa00i1a.
[TonroroBka k 00CYXIEHUIO
HEpElIeHHBIX MPO0JIEeM aCTPOHOMHUH.
[TpoBenenue HabmOICHUI
HEBOOPY>KEHHBIM TJ1a30M

C UCIIOJIb30BaHUEM KOMIBIOTEPHBIX

10-11 wvmacecwr (AaRORLITT VNORAHTL)
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YEpHbIE OBIPHI B sApPax rajJaKTHK.

l'IpI/IJ]O)KGHI/II\/’I JJI OIIPECACIICHU S
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Bcenennas. Paciumupenue

Bcenennoii. 3akon Xa00:ma.
Paz6eranue ranaktuk. Teopus
bonpmoro B3peiBa. PenukroBoe
U3JIyYEHUE.

MacirabHas CTpykTypa

Bcenennoi. MerarajakTuka.
Hepeménnpie mpobieMbl
aCTPOHOMHU

ITOJIOKEHUS HeOECHBIX 0OBEKTOB

Ha KOHKPETHYIO 1aTy: OCHOBHBIC
co3Be3auss CeBEepHOTO MOJyIIaApHs
U ApKU€ 3BE3/BL.

[IpoBenenue HabOACHUH B
teseckon JIyHsl, manetr, MiaeqHoro
ITytn.

VYuyactue B IUCKYCCHH O
HEepeIIeHHBIX MpobaemMax
ACTPOHOMHH

Hroro no pazneny

7

Pa3znen 6. O0o0maoniee NOBTOPpEeHUE
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6.1

O0o01maromiee
IIOBTOPEHHE

O060061eHune 1 cucTeMaTH3aIus
COJIEp KaHMs pa3/esIoB Kypca
«Mexannka», «MonekyJsipHas
¢u3MKa U TEPMOAMHAMUKAY,
«QnekTpoauHaMuKkay, «Konebanus
1 BOJIHBD, «OCHOBBI CHEIUAIIBHON
TEOPHUH OTHOCUTEIIBHOCTHY,
«KBanToBas pusuka», « JIEeMEHTHI
aCTPOHOMUU U aCTPOPU3UKIY.
Ponb ¢pu3uku u actTpoHOMHH B

HKOHOMHUYECKOM, TEXHOJIOTMYECKOM,
COLIMAJIBHOM M 3THYECKOU cepax
JeATEIbHOCTH YEJI0BEKa, POJb U
MecTO (GU3BUKHU U aCTPOHOMHUU

B COBPEMEHHOMN HAyYHOU KapTUHE

MHpa, 3HAUCHUE OMUCATEIbHOM,

Y4dactue B AUCKYCCUU O POJH (PU3UKU
1 aCTPOHOMUH B Pa3IMUHBIX chepax
JIeATEIILHOCTH YEJIOBEKA.

[ToaroroBka cooOIIEHMIT O MECTE
(bU3UYECKOM KapTUHBI MUpa B PATY
COBPEMEHHBIX MPEICTABICHUM

O TIPUPOJIE.

BrinmonHenne yueOHbIX 3ajaHUH,
JIEMOHCTPUPYIOIIUX OCBOCHHUE
OCHOBHBIX MOHSTHH, GPU3UIECKUX
BEJIMYMH U 3aKOHOB Kypca (pU3UKH
10-11 xnaccoB




Menenanruag nahnuaga mnarnanma | Murura 1011 vmacewr (AarRORLIT vnorerL)

CUCTEMATU3HUPYIOLIEH,
OOBSCHUTEITHLHOU H
MIPOTHOCTUYECKOMN (QyHKITUI
(bU3UYECKON TeOPHH, POJIb
¢buznueckoit Teopun B
dbopMHUpOBaHUU MTPEACTABICHUIMA
0 (hu3mueckoi KapTHHE MUPA, MECTO
bu3nYecKoi KapTUHBI MUpPa

B 001LIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE

Hroro no pazneny

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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