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OenepanpHas paboyas mporpamma 1no yueOHomy npeamery «®dusnkay (6a30BbId
ypoBeHb) (mpeameTHass o001acTh «ECTECTBEHHO -HAy4dHbIE MPEAMETH») BKIIOYACT
NOSICHUTENBHYIO 3alUCKY, COJIepKaHUE O0yUEHHUs, TTIaHUPYEMbIE Pe3yIbTaThl OCBOCHHUSI
MIPOTPaMMBI 110 (PU3HUKE, TEMATUIECKOE TNIAHUPOBAHUE.

[TosicauTenpHAsT 3amycka OTpakaeT OOIIME e W 3aJadyd u3ydeHusl (pu3ukw,
XapaKTEPUCTUKY TCUXOJIOTHYECKUX MPEANOChUIOK K €ro HM3y4yeHHI0 OO0yYarolIMMUCH,
MECTO B CTPYKType Y4eOHOro IjIaHa, a TakKe TOIXOIbI K OTOOpY COAEp)KaHWs, K
OTpPEICICHUIO TIIAHUPYEMBIX PE3YJIbTaTOB.

ConepxaHue 00y4yeHHUsI paCKphIBAaeT  COJEp)KAaTeNIbHbIE JIMHUHM, KOTOpPbIE
MpeIaraloTcs sl 005S3aTeIbHOIO M3YyYEHHs] B KaXJIOM KJIacCe Ha YPOBHE CPEIHEro
oO1ero o0pa3oBaHusl.

[InaHnupyemMbie pe3yJbTaTbl OCBOCHHUS MPOrpaMMbl 10 (PU3UKE BKIIOYAIOT
JUYHOCTHBIE, METaNpeIMETHbIE pPEe3yJIbTaThl 3a BeCh MEpUoj] OOyYEeHHs Ha YPOBHE
cpenHero oOIero o0pa3zoBaHus, a TaKXKe MPEAMETHBIC JTOCTHKEHUSI 00yUaromerocs 3a
KaXXJIbId 101 O0y4EeHHUSI.

HOACHUTEJBHAS 3AIIMCKA

[Iporpamma no ¢usrke 6a30BOro ypoBHSI Ha YPOBHE CPEIHETr0 00I1IEero 00pa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJIOKCHHUN M TpeOOBaHUM K pe3yibTaTaM OCBOSHUS OCHOBHOMU
oOpazoBarenbHOl mporpaMmsbl, npeactaBieHHbIX B @I'OC COO, a Takke ¢ yduy€Tom
benepaibHON pabouel MpOorpaMMbl BOCIIMTAHUS W KOHIIEIUY MPENOJaBaHus y4eOHOTO
npeaMera «®Puszmka» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoit ®enepanuu,
peanu3yIonMx OCHOBHBIE 00pa30BaTEIbHBIC TPOTPAMMBI.

Copep:xanne mporpaMMbl 1o (PU3MKE HAMIPABICHO Ha (POPMHUPOBAHHUE €CTECTBEHHO-
HAay4YHOW KapTUHBI Mupa obOyuaromuxcs 10-11 kimaccoB mpu oOydyeHun ux (U3NKe Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AEATEIbHOCTHOro mnoaxoia. IIporpamma mo
¢uszuke cootBercTByeT TpeboBaHusM DPI'OC COO k MmIaHUPYEeMbIM JIMYHOCTHBIM,
MpEAMETHBIM M METAlpeAMETHBIM pe3yJibTaTaM OO0ydYeHHs, a TakKe YUYUTHIBACT
HEOOXOMMOCTh peau3allud MEXIPEIMETHBIX CBsi3ed (M3HKU C €CTECTBEHHO -
HAayYHBIMA YYCOHBIMU TIpEAMETaMH. B Hell ompenenstoTcss OCHOBHBIC IICIH W3yYCHHUS
(Y3UKY HA YPOBHE CPEHETO OOIIEro 00pa3oBaHus, TUIAHUPYEMBIEC PE3YIHTAThl OCBOCHUS
Kypca (pU3UKHU: TMYHOCTHBIE, METaNpeMETHBIC, TIPEMETHBIE (Ha 6a30BOM YPOBHE).

[Iporpamma o Gpu3MKe BKIIOYACT:

TUTAaHUPYEMBIE pe3yJIbTaThl OCBOCHHUS Kypca (U3WKH Ha 0a30BOM YpPOBHE, B TOM
YrCIie IPEeMETHBIE Pe3yIbTAaThI IO TOaM 00yUYCHHUS;

conepxkanue yueoHoro npeamera «dusuka» mo rogam o0ydeHusI.

[IporpamMma 1o Qu3uke MOXKET OBITh UCIOJIb30BaHA YUUTEISIMH KaK OCHOBA IS
cocTaBlieHUs] CBoux pabouux mnporpamm. [lpu paszpaGotke paboueld mporpamMMmbl B
TEMAaTHUYECKOM IUIAHUPOBAHUHU JOJKHBI OBITh YYTEHBI BO3MOXXHOCTH HCIOJB30BAHUS
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ANEKTPOHHBIX (IMGPPOBBIX) 00pPa30BATEIBHBIX PECYPCOB, SBISIOMIUXCS Y4YeOHO -
METOJAMYECKUMU MaTepUalaMy (MyJIbTUMEANIHBIE POTPAMMBI, JIEKTPOHHBIE YUEOHUKHU
U 3aJaYHUKU, DJEKTPOHHBbIE OWOJIMOTEKH, BUPTyaIbHbIE JAOOPATOPUM, HIPOBBIE
MIPOTPaMMBbI, KOJIICKIIMA HH(PPOBBIX 00pa30BaTEIbHBIX PECYpPCOB), PEATU3YIOIIHMMHI
IUIaKTUYECKUE BO3MOXKHOCTH HH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH,
coJiepyKaHue KOTOPBIX COOTBETCTBYET 3aKOHOJATEIBCTBY 00 0Opa30BaHUU.

[Iporpamma 10 (U3HKE HE CKOBBIBAET TBOPYECKYID WHULMATHUBY YUHMTENECH W
MIPEAOCTABIIAET BO3MOXKHOCTD ISl PEaTU3alluy PA3IMYHbIX METOJUYECKHX MOJIX0J0B K
opranmzanuu oOydeHus (U3MKE TpPHU YCIOBUU COXpaHEHHsI 00s3aTeNbHOM dYacTu
coJiep KaHus Kypca.

du3nka Kak Hayka O HamOoJjiee OOMIMX 3aKOHAX MPUPOJbI, BHICTyNask B KaYECTBE
y4eOHOIro IpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKIJIAJ B CUCTEMY 3HaHUU 00
okpy>xatoieMm Mupe. [1IkosbHBIN Kype (PU3UKH - CUCTEMOOOPa3yIOIINA [l €CTECTBEHHO-
Hay4HbIX YYEOHBIX MPEAMETOB, IMOCKOJIBbKY (PU3MYECKHE 3aKOHBI JIEKAT B OCHOBE
MIPOLIECCOB W SIBJICHUH, M3y4aeMbIX XHMHEH, Ouosiorneu, ¢puznueckoil reorpapued u
actpoHomued. Mcrnonb3oBaHWE MW AKTUBHOE NPUMEHEHHE (DU3UUYECKUX 3HAHMM
ONpENENseT XapaKTep M pa3BUTUE PAa3HOOOPA3HBIX TEXHOJIOTHHA B c(epe SHEPIreTHKH,
TPAHCIIOPTA, OCBOEHUSA KOCMOCA, IIOJYYEHUS HOBBIX MATE€pUAJIOB C 3aJaHHBIMHU
CBOMCTBaMH U Apyrux. M3yueHue (u3MKH BHOCUT OCHOBHOW BKIJIAJ B (DOpMUPOBaHUE
€CTECTBEHHO-HAYYHON KapTUHBI MHpa o0O0ydarwluxcsi, B (OPMUPOBAHHE YMEHHI
MPUMEHATH HAY4YHbI METO/I MO3HAHMSI PU BBITIOJIHEHUH UMH YYEOHBIX HCCIIEJOBAaHUH.

B ocHOBy kypca (hu3uku 15t ypoBHSI CpeTHEr0 00IIEro 00pa3oBaHUs MOJIOKEH Pl
UJel, KOTOPhIE MOXHO PACCMaTPUBATh KaK MPUHIIUIIBI €0 MOCTPOEHUS.

Hoes yenocmumocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKMT MaTepuanl M3 BCEX pas3AesioB (U3UKH, BKIIOYAET Kak
BOITPOCHI KJITACCUYECKOM, TAK U COBPEMEHHOM (DU3HUKHU.

Hoes eenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuan Kypca GU3NKU OObEIUHEH
BOKPYT (pu3HUecKUX Teopuil. Beaymum B Kypce siBiisieTcst GOpMUpPOBAHUE MPEACTABICHUN
O CTPYKTYPHBIX YPOBHSIX MaTe€puH, BELIECTBE U TOJIE.

Hoesa eymanumapuszayuu. EE peanuzauus MNpeAnonaraeT HMCHOIb30BaHUE
IYMaHUTapHOTO MOTEHIMaNIa (U3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTUS (DU3HUKH C
pa3BUTHEM OOIIECTBAa, a TakXKe C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMU U
AKOJIOTUIECKUMHU MPOOTIEMaMHU.

Hoesn npuknaownoti nanpaenrennocmu. Kypc Gusnmku npeanonaraeT 3HaKOMCTBO C
IIMPOKUM KPYTrOM TEXHUYECKUX M TEXHOJOTUYECKUX MPUIOKEHUN N3YUEHHBIX TEOPHUI U
3aKOHOB.

Hoes skonocuzayuu pean3yeTcs MOCPEICTBOM BBEIEHHUS JJIEMEHTOB COJIEpKaHUs,
MOCBSIIEHHBIX HKOJIOTUYECKUM TMpoOJieMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHBI C
pa3BUTHEM TEXHUKU U TEXHOJIOTUHM, a TakKe OOCYXXICHHs MpoOJieM palloHaIbHOIO
MIPUPOIONIOIB30BAHUS U IKOJIOTHYECKOW O€30MacHOCTH.

CrepXHEBBIMU 3JIEMEHTaMH Kypca (U3MKH Ha YPOBHE CpeIHEro ooIiero
oOpa3oBaHus ABISAIOTCA (u3nueckue Teopuu (hopMUpPOBAHHE TPEACTABICHUNA O
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CTPYKTYpE TMOCTpOeHHUsI (pu3ndyeckoll Teopuu, posii (yHAAMEHTAIbHBIX 3aKOHOB H
OPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSX O MPUPOJE, T'PaHUIAX TPUMEHUMOCTH
TEOpUH, ISl ONIMCAHUS €CTECTBEHHO -HAYYHBIX SBJICHUHN U MPOLIECCOB).

CucTeMHO-eSTeIbHOCTHBIN MOAXO0/ B Kypce (DU3HKHU peann3yeTcs MpexkIe BCero 3a
CU€T OpraHM3alUU SKCIEPUMEHTAIBHON NesTeNbHOCTH oOydaromuxcs. Jlms 0a3oBoro
YPOBHS Kypca (PU3UKH - 3TO UCIOIB30BAHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JIa0OPATOPHBIX padOT, KOTOPHIE B IporpaMMme no (Hpu3nke 00beTUHEHbI
B OOIIMI CIUCOK YUYEHHYECKHX MPAKTUUIECKUX paboT. BrieneHne B yka3aHHOM IEepeUHe
7a00paToOpHbIX paboOT, MTPOBOAMMBIX [UIsi KOHTPOJS M OLEHKH, OCYIIECTBIISIETCA
y4aCTHUKaMHU 00pa30BaTENBHOTO MPOIlecca UCXOAsl U3 OCOOCHHOCTEH TUIaHUPOBAHUS U
ocHaieHust kabunera ¢uszuku. [Ipu 3ToM obecrieunBaeTcsl OBNIaJICHUE 00YUYaIOIMIUMHUCS
YMEHUSIMU IPOBOJIUTH KOCBEHHBIE U3MEPEHUS, UCCIIEJOBAHMSI 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYMH U IIOCTAaHOBKY OIBITOB IO IPOBEPKE MPEII0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHME ylIeseTCsl pelIeHUI0 pacu€THRIX U KaueCTBeHHBIX 3aaad. [Ipu
ATOM [IJIsl Pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 3aJladyd C SBHO 3aJlaHHOM
bu3nyeckoil  MOJENbI0, TO3BOJSIONIME  TMPHUMEHSTh  HM3yYeHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJHOTO pasjenia Kypca, TaK U MHTETpUpys 3HAHHS U3 Pa3HbIX
pasnenoB. Iy KadecTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 3aJaHus HAa OOBSICHEHHUE
npoTeKkaHus: (PU3MUECKUX SBICHUM W MPOILIECCOB B OKPYXAIOIMICH >KW3HU, TPeOyromue
BbIOOpa (pU3MUECKON MOJICH JIsI CUTyallMH MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBumn ¢ TpedoBanusimu PI'OC COO k MarepuanbHO-TEXHUYECKOMY
oOecrieueHunto yueOHoro npoiiecca 0a30Bblid ypOBEHb Kypca (GU3UKU HA YPOBHE CPETHETO
oOuiero oOpa3zoBaHUs JOJKEH U3ydaTbCs B YCIOBUSAX MPEIMETHOTO KaOuHeTa (pU3MKu
WJIH B yCIIOBUSIX MHTETPUPOBAHHOT'O KaOMHETA MTPEeIMETOB €CTECTBEHHO ~HAyYHOTO LIUKJIA.
B kabunere ¢usuku JO0MKHO OBITH HEOOXOAMMOE J1IA0OpaTOpHOE OOOpPYIAOBAHHUE ISt
BBITIOJIHEHUSI YKA3aHHBIX B MIPOrpamMMe Mo PU3UKE YICHHUYECKUX MPAKTUYECKUX padoT U
J€MOHCTPALIMOHHOE 000pYyI0BaHUE.

JleMoHCTpaninoHHOEe 000pynoBaHue (popMUpyeTcs B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAJIBHONH JOCTaTOYHOCTH ¥ 00ECHedYMBaeT TOCTAHOBKY TIEPEUYHCICHHBIX B
mporpaMMe 1O (U3MKE KIIOUEBBIX JAEMOHCTpAlUN Il HCCIEAOBAHUSA H3y4aeMbIX
SBIICHUH ¥ TPOIIECCOB, SMIUPUIECCKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKHX
MIPUMEHEHU .

JlabopatopHoe 00OpyaOBaHUE [JII  YYEHHYECKUX  NPAKTUUYECKUX  paboT
dbopMupyercsi B BUJE TEMAaTUIECKUX KOMILJICKTOB M 00OECIIEUMBACTCS B pacyéTe OJHOTO
KOMIUIEKTa Ha JABYX oOyuaromuxcsa. Temarnueckue KOMIUIEKTHI JIaOOpaTOPHOIO
000pyI0BaHUs JOJKHBI OBITH MOCTPOECHBI HA KOMIUJIEKCHOM HCIOJIb30BAHUN aHAJIOTOBBIX
U 1UGPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX HM3MEPHUTEIIbHBIX CHCTEM B BUE
1M pOBBIX Ta0OPATOPHUH.

OCHOBHBIMHU TICJISIMHU H3y4eHUS PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCSI:

(opMupoBaHHE HHTEpECa W CTPEMIICHHS OOYydaroluXcs K HAyYHOMY M3YUYEHHUIO
MPUPOJIBI, PA3BUTHE UX MHTEIUICKTYaIbHBIX U TBOPUECKHUX CITOCOOHOCTEH;

pa3BUTHE TIPEACTABICHUA O HAyYHOM METOJE TMO3HaHUS W (opmHupoBaHUE
UCCJIeI0BATEHLCKOIO0 OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

(opMupOBaHHE HAYYHOTO MHPOBO33PEHMSI Kak pe3yJibTaTa M3yYeHUS OCHOB
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CTpPOEHHUS MaTepuu U QyHIAMEHTAIbHBIX 3aKOHOB (DU3HUKU;

dbopMupoBaHEe yMEHUN OOBSCHSITH SIBICHHUS C WCIOJIB30BAHUEM (PU3MUECKHUX
3HAHWI ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMupoBaHWE TPENCTABICHUNW O poilu GUBUKKA IS  Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHH.

JlocTkeHue 3TUX Liefiel 0OecrieunBaeTCs pEIIeHUEM CIIeAYIOIMX 3a/1a4 B IIpoliecce
M3y4deHus Kypca GU3NKH Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus:

NpUOOpETeHHEe CHUCTEMbl 3HAHUKW 00 OO0mMX (QUINYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHsX, BKIIOYAs MEXaHUKY, MOJEKYJISAPHYIO (U3HKY, DJIEKTPOAMHAMUKY,
KBaHTOBYIO (DM3HKY U DJIEMEHTHI aCTPO(U3UKH;

dbopMHpoBaHHEe YMEHUW MPUMEHATh TEOPETUUYECKUE 3HAHUS IS OOBSCHEHUS
(GU3MYEeCKUX SBJICHUN B TIPUPOJAE W IS TNPUHATHS TPAKTHYCCKUX PCEIICHUN B
MMOBCETHEBHOM KU3HU;

OCBOCHHE CIOCOOOB PEIICHUs] Pa3IMYHBIX 3a7a4 C SBHO 3aJaHHON (PU3MUYECKOU
MOJIETIBIO, 3a/1a4, MOAPA3yMEBAIOINX CAMOCTOSITENIbHOE CO3/IaHne (GU3MIECKON MOIETH,
aJICKBaTHOM YCIIOBUSM 3a/1a4u;

MOHUMaHue (PU3NIECKUX OCHOB W MPHUHIIAIIOB ICUCTBHS TEXHUYECKUX YCTPONCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, UX BIUSHUS HA OKPYIKAIOIIYIO CPEIY;

OBJIAJICHUE METOJaMH  CAMOCTOSITEIBHOTO  IUIAHUPOBAaHUST M MPOBEJCHUS
(U3UYECKUX DKCIIEPUMEHTOB, aHAIW3a M WHTEPIpETalud WH(POPMAINH, ONPEACICHUS
JIOCTOBEPHOCTH MOJTYYEHHOTO PE3yJIbTaTa;

CO37[aHUE YCIIOBUH JIJIST Pa3BUTHs YMECHUN IIPOEKTHO -HCCIIEA0BATEILCKOM,
TBOPYECKOU IESITENBHOCTH.

Ha uzydenue ¢pusuku (6a30BbIil ypOBEHb) HA YPOBHE CPEHETO 00111eT0 00pa30BaHMS
otBoautcs 136 dacoB: B 10 kiacce - 68 yacoB (2 yaca B Heneno), B 11 kimacce - 68 yacoB
(2 gaca B HezeIO).

[Ipenyaraemelil B mporpamMme 1o (Gpusuke rnepeyeHsb JJ1abopaTOPHBIX U MPAKTHUECKUX
palboT sABJIIETCS pEKOMEHIOBAHHBIM, YUNUTENh JIeJIaeT BEIOOP MPOBEACHHS 1a00PaTOPHBIX
paboT U OMBITOB C YUYETOM UHIUBHUIYATBHBIX OCOOEHHOCTEH 00yUYarOIMXCs.

JIroOast pabouas mporpamMma JOJKHA MOJHOCTHIO BKJIIOYATh B ce0s COJEpKaHUE
JTAHHOM MPOTPaMMBI IO (PHU3UKeE.

B otnenpHbIX ciiydasx kypc ¢Guzuku 6a30BOr0 ypOBHS MOXKET U3y4aThCsi B 00BEME
204 yaca 3a nBa roga obyudenus (3 u B "Hegenmo B 10 u 11 kimaccax). B atom ciyuae
yBeNIUYMBaeTCss He MeHee deM 10 20 4 pe3epBHOE BpEeMs, KOTOPOE HCIOIb3YETCs
VUHTEIIeM JIJIi W3Y4YCHHUS BOIPOCOB, TECHO CBS3aHHBIX C BBIOPaHHBIM TNPOGUIEM
oOydYCHMS, U yBEIUYMBACTCSA y4dcOHas Harpyska, OTBOJAMMAs Ha HM3yYCHHE MEXAHHKH,
MOJICKYJISPHOM (PU3UKHU U DJIEKTPOJIMHAMUKH, 32 CYET PACIITUPEHHS YMCTIa JIA0OPaTOPHBIX
paboT MCCIeNOBaTEILCKOTO XapaKTepa U YPOKOB PEIICHUS Ka4eCTBCHHBIX M PACUETHBIX

3a7au4.
COJIEP’ KAHUE OBYUEHMUSA
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10 KJTACC
Paznen 1. ®usuka 1 MeTOAbl HAYYHOT'0 MO3HAHUS

du3uka - Hayka o mpupoe. Haydnsie MeToAbI HO3HAHMS OKPYKArOLIEro Mupa. Ponsb
HKCIIEPUMEHTA U TEOPHUHU B MPOLIECCE TTO3HAHUS MPUPOABL. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (U3MUECKUX SABJIEHUHM U mporeccoB. Haydnble rumoressl.
®dusnyeckue 3aKOHbl U TEOpUU. ['paHUIBl NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUA.

Ponb 1 MecTo ¢pu3uku B GOpMUPOBAHUN COBPEMEHHON HAy4YHON KapTHUHBI MHUPA, B
IPAKTUYECKOMN NEATEIBHOCTH JIFOEH.
Jlemoncmpayuu

AHanoroBble 1 HU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYHKH.

Pasznen 2. Mexanuka
Tema 1. Kunemamuka

Mexanunueckoe 1BHKeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOT0 IBMKEeHMsI. Cuctema
orcu€ra. Tpaekropus.

[lepemenienue, CKkOpocTh (CpeHss CKOPOCTh, MTHOBEHHAsl CKOPOCTh) U yCKOpPEHUE
MaTepualbHOW TOYKM, HMX NPOEKIMM HA OCU CHUCTEMBI KoopauHar. CliokeHue
IIEPEMEILIEHUH U CII0)KEHUE CKOPOCTEM.

PaBHOMEpHOE U PABHOYCKOPEHHOE TNPSMOJUHENHHOE JABWXKEeHHE. ['paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUsI, IyTH U MEPEMELIEHUS MAaTepUaIbHOU
TOYKH OT BPEMEHH.

CBobOosHOE TIazieHue. Y CKOpeHUe CBOOOIHOTO MaieHUs.

Kpuonuneinnoe nemxkenue. J[BMKEHHE MaTEPUAIbHOM TOYKHU IO OKPYKHOCTH C
MIOCTOSIHHOM 10 MOJYJIFO CKOPOCTBIO. YTJIOBAask CKOPOCTh, JJMHEMHAs1 CKOPOCTh. [lepuon u
yactoTa oOpauieHus. LlenTpocTpeMuTenbHOe yCKOPEHHE.

TexHruecKkre yCcTpoOCTBAa M MPAKTUYECKOE MPUMEHEHHUE: CIHIOMETp, IBHKECHHE
CHaps/10B, LIETIHbIE U peMEHHBIE TIEPEIAYN.

Jlemoncmpayuu

Mopenp cucTeMbl OTCU€Ta, WUIIOCTPALUs KUHEMAaTUYECKUX XapaKTEPUCTHUK
JIBUYKEHUSI.

[IpeoOpazoBanue IBUKEHUN C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmtonenne pABwKeHHs Tena, OpOIIEHHOTO TOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

N3mepennie yckopeHusi CBOOOIHOTO MaJAeHHUS.

HampaBnenue ckopocTy py IBHKEHHUH 110 OKPYKHOCTH.

Yuenuueckuui sxcnepumenm, 1abopamopusie pabomol

N3ydyeHne HEPaBHOMEPHOIO [BWKEHUS C LEIbI0 OINPEAEICHUs MIHOBEHHOMU

CKOpOCTH.
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HccnenoBanue COOTHOLICHMS MEXAY IYTAMH, [PONACHHBIMH TEJIOM 3a
[IOCJIEIOBATENbHBIE PABHBIE ITPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JBUXCHUH C
HAYaJIbHOU CKOPOCTBIO, PABHOU HYIIIO.

N3ydenune nBMKEHUS IAPUKA B BA3KOM )KUIKOCTH.

N3ydenue qBuKEeHUs Teaa, OPOIIEHHOIO TOPU3OHTAIBHO.

Tema 2. /lunamuka

[IpuHuun orHocurensHOCTH ["amunes. Ilepseiit 3akoH Herorona. MHepumnanbHbie
CUCTEMBI OTCYETA.

Macca Ttena. Cuna. [lpunnun cynepno3unuu cui. Bropoil 3akoH HeroToHa st
MaTepuaabHOU TOuku. Tpernil 3akoH HproTOHA 1151 MatepraibHbIX TOYEK.

3akoH BceMupHOro TsroreHud. Cuia tsbxectu. [lepBast kocMuyeckas CKOpOCTb.

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

Tpenne. Bunbl Tpenus (mokos, cKojJbxkeHUs, kadeHus). Cuna Tpenus. Cyxoe
Tpenue. Cuia TpeHUs! CKOJIbKEeHHs U cuia TpeHus nokos. Kosddumuent tpenus. Cuia
COITPOTHUBIICHUS MPH IBUKECHUU TEJIA B )KUIKOCTHU UJIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBXKEHHE a0COIIOTHO TBEPIOTO TeEa.

MOMEHT CcHIIBI OTHOCUTEIBHO OCH BpauleHus. [1imedo cuibl. Y ciioBUs paBHOBECUS
TBEPJIOIO TeIA.

TexHuueckne yCTpOMCTBA U NMPAKTUYECKOE TPUMEHEHNE: OAIIUITHUKN, JBUKECHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepUUM.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIMX TET.

Bropoii 3akoH HerotoHa.

N3mepenne cui.

CrioxeHune Cuil.

3aBUCUMOCTH CUJIBI YIIPYTOCTU OT AehopMaIiu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TTAICHUM.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBECUS TBEPAOTrO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopsie padonul

N3ydenue aBuxeHust Opycka Mo HaKJIOHHOM MIOCKOCTH.

UccnegoBanne 3aBUCUMOCTH CHUJI YOPYTOCTH, BO3HUKAKOUIMX B MPYXKUHE U
PE3MHOBOM 00pa3iie, OT uXx aedopManum.

HccnenoBanue ycnoBuid paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUSI.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmnynbe maTepuaibHON TOYKHU (TeJa), CUCTEMbl MaTepUAIbHBIX TOYEK. MIMIybC
CUJIbl M U3MEHEHHWE UMIIYJbCa TeJa. 3aKOH COXPAHEHUs UMILyJbca. PeakTUBHOE
JIBUKEHHE.
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PaboTa cuiibl. MOITHOCTH CHJTBI.

Kunernyeckast sHeprusi ~ MaTepHalbHOM TOUKH. Teopema 00 H3MEHEHUH
KWHETHYECKON YHEPTHUH.

[TorenunanbHass sHeprus. IloTeHunanbHass 3HEprust ynpyro AepopMUPOBAHHOM
npyxusbl. [loTeHIIManbHas SHEPTHUs Teja BOJIN3H TOBEPXHOCTU 3€MJIH.

[ToTeHunaabHbIC U HETIOTECHIMATBHBIE CUJIbl. CBA3h paOOTHI HEMOTEHIIUATBHBIX CHJT
C UBMEHEHUEM MEXAaHUYECKON IHEPIrUU CUCTEMBI T€J. 3aKOH COXPAHEHHSI MEXaHUYECKOM
DHEPTHUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NPUMEHEHME: BOJOMET, KOIIED,
IIPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXPAaHEHMSI UMITYJIbCA.

PeakTuBHOE BUXKEHUE.

[lepexoa NOTEHIMAILHON YHEPTUU B KHHETHUECKYIO U OOPATHO.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3ydenne aOCOIIOTHO HEYNIPYTOro yJaapa ¢ MOMOIIBIO IBYX OJUHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsi3u pabOTHI CHIIbI C ©3MEHEHUEM MEXaHUYECKOM SHEPruu Teja Ha
IIPUMEPE PACTSKEHUS PE3NHOBOTO KTy Ta.

Paznen 3. MousekyisipHast Gu3nKa 1 TEPpMOAMHAMUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KUHETUYECKOW TEOPUM M MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Juddysus. Xapaktep IBKEHHS U
B3aMMOJECHUCTBUA YAaCTHUIl BelIeCTBa. MOJENIN CTPOEHUS ra30B, KUJIKOCTENU U TBEPABIX TEI
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojiejiel. Macca u pa3Mepbl MOJICKYI.
KommuectBo BemnectBa. [loctosiHaast ABorasipo.

TeroBoe paBHOBecue. Temmeparypa u e€ wusmepenue. lllkama rtemmeparyp
Llenbcus.

Mogenbs uaeanbHOro rasa. OCHOBHOE YpPaBHEHHUE MOJIEKYJISIPHO-KMHETHYECKOU
TEOPHH UJICATLHOTO Ta3a. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpeaHe KHHETUIECKOM
SHEPrUM TEIUIOBOTO ABMKEHHUs 4vactul raza. lllkana temmneparyp KenbBuna. ['a3zoBbie
3aKOHbl. YpaBHeHne MenpaeneeBa-Knanelipona. 3akon [lansToHa. M3omponeccel B
HJIeaIbHOM Tra3e C MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ 'paduueckoe npejcTaBiieHHe
M30IPOLIECCOB: U30TEPMa, U30X0pa, 300apa.

TexHnueckne ycTpoicTBa M MPAKTHUECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BellecTBa, pororpadhuu MOJIEKY
OPTraHUYECKUX COCAUHEHUN.

OmnbiTel 10 AU Py3Un KUAKOCTEH U ra30B.
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Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbIThI, T0Ka3bIBAIOIIUE CYIIECTBOBAHUE MEXMOJIEKYISIPHOTO B3aUMO/ICUCTBUS.

Mopens, HIUTIOCTPUPYIOLIas IPUPOLY AABICHU ra3a Ha CTEHKHU COCY/Ia.

OnbIThI, WIUTIOCTPUPYIOLINE YPABHEHUE COCTOSTHUA UAEATIBHOTO T'a3a, U30MPOLECCHI.
Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

Omnpenenenre Macchl BO3yXa B KJIACCHOM KOMHAaTe HAa OCHOBE U3MEpPEeHUN 00bEMa
KOMHATBHI, JaBJICHUS U TEMIIEPATypPhl BO3/lyXa B HEH.

Hccnenoanne 3aBUCUMOCTH MEXKTY ITApaMETPaMM COCTOSIHUS Pa3pEKEHHOIO rasa.

Tema 2. Ocrogbl mepmoouHamuKu

TepmoauHamuueckass cucremMa. BHYTpEHHsII DHEprus TEPMOJAMHAMHYECKOU
cucTeMbl U crocoObl €€ m3MmeHeHus. KommuectBo TemnoTel M paboTta. BHyTpeHHss
SHEPrus OJHOATOMHOI'O MJEANbHOrO rasa. Buael Temonepenayu: TEMIONPOBOIHOCTD,
KOHBEKIUsA, U3TydeHUE. Y AelIbHAs TEIIOEMKOCTh BenlecTBa. KonmnuecTBo TEmIOThl pU
TeIJIonepeaaye.

[Tonstue 06 anuadbatnom nporecce. [lepsbiii 3akoH TepmoauHaMuku. [Ipumenenue
IEPBOIo 3aKOHAa TEPMOJIMHAMUKH K n3onpoueccam. I'paduueckas nuTepnperanus padoTsl
rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatrmMocCTh TPO1IECCOB B IPUPOJIE.

TeroBble MammHbl. [IpuHOMNBL 1eWCTBUS TEIUIOBBIX MamuH. [IpeoOpa3zoBanus
SHEPruM B TEIUIOBbIX MamnHax. KoadpuuneHnt noae3noro 1eHCTBUS TEMIOBON MAIIUHBI.
[uxkn KapHo u ero xoshdUIMEHT MOJE3HOTO JCHCTBUA. DKOJIOTMUECKHE MPOOIIEMbI
TEIJIO3HEPIETUKHU.

TexHHuUecKre yCTpOMCTBA U MPAKTUYECKOE NPUMEHEHHUE: ABUTATENb BHYTPEHHETO
cropanusi, ObITOBO XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MmeHeHre BHYTPEHHEN SHEPTUM Teja MPU COBEPILIEHUHN paObOThI: BbUIET IPOOKHU U3
OYTBUIKH IO/ ICCTBUEM CXKATOTO BO3/IyXa, HarpeBaHue 3(pupa B TaTYHHOU TpyOKe MyTEM
TpeHus (BUIACOIEMOHCTpAIIHS).

N3MeHeHne BHyTpeHHEH dHEpPruu (TeMIiepaTyphl) Tea IpH TeIionepeiaye.

OnpIT 0 aAabaTHOMY PaCIIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu mapoBoil TypOWHBI, ABUTATENII BHYTPEHHETO CrOpaHUs, PEaKTHBHOTO
JBUTATEJIA.

Yuenuueckuui sxcnepumenm, 1abopamopusie pabomol

N3mepenue yaenbHON TENI0EMKOCTH.

Tema 3. Acpecammnvie cocmoanusn geuyecmea. Pazoevie nepexoovl

[TapooOpa3zoBanue u KoHaeHcauus. Mcmapenue u kurneHue. AOCOIIOTHas U
OTHOCUTEIIbHASA BJIQXHOCTh BO3Ayxa. HacelmeHHsld map. VYjaenbHas TeIioTa
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIEPATYPbl KUTICHHSI OT 1aBJICHUSI.

TBépnoe teno. Kpucrammmueckue u amopdHble Tena. AHHU30TPONUS CBOWCTB

1



OenepanbHas padouas mporpamma | @usuka. 10-11 kmacesl (0a30BbIi ypOBEHD)

kpuctauioB. JKuakue kpuctamiel. CoBpeMeHHble MaTepuasbl. [lmaBmeHue
KpucTayuh3aIys. Y AebHas TerioTa miaBiieHus. CyOaumanus.

VYpaBHeHue TEIIOBOTO OanaHca.

TexHHUECKHE yCTPOHCTBA M TPAKTUYECKOE MPUMEHECHHE: TUTPOMETP M TICUXPOMETD,
KaJIODUMETP, TEXHOJOTHH IIOJIYYCHHS COBPEMEHHBIX MAaTCpHAIOB, B TOM YHCIIC
HAaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIIEHHBIX TTAPOB.

Kunenue npu moHMKECHHOM JIaBJICHUU.

CrocoObl U3MEpPEHHUS BIIaYKHOCTH.

Ha6nronenue HarpeBaHus ¥ IJIABJICHUS KPUCTAJUTMYECKOTO BEIIECTBA.

JleMOHCTpaIus KpUCTAJIIOB.

Yuenuuecxuii sxcnepumenm, nabopamopHwvie pabomaoi

N3MepeHnne 0THOCUTEILHOM BIIaKHOCTH BO3IyXa.

Paznen 4. JjekTpoauHAMHMKA
Tema 1. dnekmpocmamuxa

DneKkTpu3anus Tel. DNEKTPUYECKUd 3apsna. [[Ba Buaa 3EKTPUUYECKHUX 3apsioB.
[IpoBOIHMKM, NHUAIEKTPUKHA W TOJYHNPOBOAHUKHU. 3aKOH COXPAHECHUS AJIEKTPHUYECKOTO
3apsiaa.

B3aumoneiictBue 3apsinoB. 3akoH Kynona. ToudeuyHbI 3JIEKTPUYECKHI 3apsil.
DnekTpuueckoe nose. HanpsmE€HHOCTh aiekTprudeckoro noist. [Ipunuun cynepno3nuumn
AJIEKTPUYECKUX TToNIEN. JIMHUM HANIPSHKEHHOCTH 3JIEKTPUUYECKOTO MOJISL.

PabGoTta cun snekrpocrarnueckoro mois. [lotenmuan. Pa3HocTh moTeHIMAanoB.
I[IpoBOMHMKM © JUAIEKTPUKU B DIIEKTPOCTATHYECKOM TmoJie. Jludnexkrpudeckas
[IPOHULIAEMOCTb.

ONekTpo€MKOCTh. KoHmeHcaTtop. OIJEKTPOEMKOCTh IUIOCKOrO KOHJEHCATOpa.
DHeprus 3apsSKEHHOT0 KOHAEHCATopa.

TexHuueckne yCTpOMCTBA U IPAKTUYECKOE TPUMEHEHHUE: DJIEKTPOCKOII,
ANEKTPOMETP,  BJEKTPOCTaTHYECKass  3allluTa,  3a3€MJIEHHE  3JIEKTPONpPUOOpPOB,
KOHJEHCATOP, KOMMPOBAJIBHBIN aIlapar, CTPYUHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MMPUHLUII IEUCTBUSA DIEKTPOMETPA.

B3auMoenicTBre HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEI.

[IpoBOAHUKM B 3JIEKTPOCTATUUECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

JIMAIIEKTPUKH B 3JIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh 3JEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOMIAAX IUIACTHH,
PACCTOSIHUSI MEXKly HUMU U TUDJIEKTPUUECKOM MMPOHULIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol
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N3mepenue 3neKTpoEMKOCTH KOHAEH caTopa.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. Y CIOBUS CYIIECTBOBAHUS JIEKTPUUYECKOr0 ToKa. IcTOUHUKHN
Toka. Cuia Toka. IlocTossHHBIN TOK.

Hanpsoxkenue. 3akon OMa 17151 y4acTKa LETH.

DJIEKTPUYECKOE  CONPOTHUBJIEHUE.  YIEIBbHOE  CONPOTHUBICHUE  BEIIECTBA.
[TocnenoBarenbHOE, TApaNIENbHOE, CMEIIAHHOE COEIMHEHUE POBOIHUKOB.

Paborta snekTpudeckoro Toka. 3akoH [[xoyinsg-JleHa. MomHOCTh 31€KTPUUECKOTO
TOKa.

DJIEKTPOJIBUXKYILIAsl CHJIA U BHYTPEHHEE CONPOTHUBIICHUE MCTOYHMKA TOKA. 3aKOH
Oma 11 OTHOM (3aMKHYTOM) AyieKTpruueckoi renu. KopoTtkoe 3ambikaHue.

DIIEKTPOHHAST MPOBOJUMOCTh TBEPABIX METAIOB. 3aBUCUMOCTH CONPOTHUBIICHUS
METAJIOB OT TeMIIEpaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUYECKAN TOK B BaKyyMme. CBOKMCTBA DJIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOOCTBEHHASI U TPUMECHAsI TIPOBOJUMOCTH MOIYTPOBOIHUKOB.
CgoiicTBa p-n-niepexoja. [lomynpoBogHUKOBBIE TPUOOPHI.

DIIEKTPUYECKHAN TOK B PACTBOPAX M PACIUIABAX AJIEKTPOJIUTOB. DIEKTPOITUTHIECKAS
JTUCCOLIMALNS. DIICKTPOIIU3.

DJNeKTpUYeCKUl TOK B razax. CaMOCTOSITEIbHBIA U HECAMOCTOSITENBHBIN pa3psil.
Monnus. [1na3ma.

TexHuueckne yCTpOMCTBA M IIPAKTUYECKOE NMPUMEHEHUE: aMIIEPMETP, BOJIBTMETP,
peocTaT, UICTOUHMKU TOKa, AJIEKTpOHArpeBaTeIbHbIC TPUOOPHI, SIEKTPOOCBETUTEIHHBIC
NpuOOphl, TEPMOMETP  CONPOTHUBJICHUS, BaKyyMHBIH  JUOA, TEPMHUCTOPHl U
(hOTOPE3UCTOPHI, OIYITPOBOTHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HANPSIKEHHUS.

3aBUCUMOCTH COIIPOTUBIICHUS HTWJIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOLIAINA
IIONIEPEYHOT 0 CEYEHUs U MaTepuaa.

CmemanHoe COeIMHEHUE TPOBOAHUKOB.

[Ipssmoe  w3MmepeHue  BIEKTpPOABMXKYILIEW  cwibl.  KOpoTkoe — 3aMbIKaHuE
rajJbBaHUYECKOIO 3JIEMEHTA U OIIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COITPOTUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psat 1 MpOBOAUMOCTD BO3/1yXa.

OIHOCTOPOHHSISI TPOBOAUMOCTD AUO/A.

Yuenuueckuui sxcnepumenm, n1abopamopuvie pabomol

N3ydenune cMEmaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABUAKYIIEH CHUJIbI HWCTOYHMKA TOKAa WU €ro BHYTPEHHETO
CONPOTHUBJICHUSI.

Hab6nronenue snektponusa.
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MexnpeaMeTHble CBA3H

N3ydenune kypca ¢pusuku 6a30Boro ypoBHs B 10 Kjgacce OCyIIECTBISICTCS ¢ yUETOM
COJIEPKATEIIbHBIX MEXKIIPEIMETHBIX CBS3EM C KypcaMH MaTEMaTUKH, OMOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nousamusi, CBSI3aHHBIE C M3YYEHUEM METOAOB HAYYHOTO
MMO3HAHUS: SBJICHUE, HAYYHBIN (DaKT, THIOTE3a, (PU3NYECKas BEIMYMHA, 3aKOH, TEOPHS,
HaOII0/ICHHUE, SKCIIEPUMEHT, MOJISTUPOBaHNE, MOJIEIh, U3MEPECHHUE.

Mamemamuxa: penieHWe CUCTEMbl YpaBHEHUM, JHMHEHHas (yHKIWs, mapadoiia,
rurnepoosia, ux rpa@uku U CBOMCTBA, TPUTOHOMETPHUYECKHUE (PYHKIIMHM: CUHYC, KOCHHYC,
TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIACCTBO, BEKTOPbI M HX
MPOEKIMH HA OCU KOOPJIMHAT, CII0KEHUE BEKTOPOB.

buonocus: MexaHmdeckoe NBHXKEHHE B JKUBOM mnpupojae, auddysus, ocMmoc,
TEIUIOOOMEH JKUBBIX OpraHW3MOB (BHUJIBI TEIUIONEPEIaun, TEIJIOBOE pPaBHOBECHE),
BJICKTPUYECKUE SIBIICHUS B )KUBOW IIPUPOJIE.

Xumus: THUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE ATOMOB M MOJEKYJ, MOJb
BEIIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEN, KUAKOCTEHM W Tra30B,
AJIEKTPUYECKUE CBOMCTBA METAJUIOB, SJICKTPOIUTAYECKAS JUCCOLUAIMSA, TAIbBAHHUKA.

T'eoepachus: BMaxXHOCTh BO3AyXa, BETPHI, 0apOMeTp, TEPMOMETP.

Texnonoecus: npeoOpa3oBaHUE JBMIKEHUM C HCIOJb30BAHUEM MEXAHU3MOB, YUYET
TPEHUSI B TEXHUKE, MOIUIMITHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHCHUS HMITYJIbCa B
TeXHUKE (pakeTa, BOJAOMET W JApPYrue), JIBUTATE]Ib BHYTPEHHETO CrOpaHus, MapoBas
TypOUHa, OBITOBOM XOJOAWIHHUK, KOHIUIIMOHEP, TEXHOJIOTUHU MOJYYSHUSI COBPEMEHHBIX
MAaTEPUaIOB, B TOM YKCJIE HAHOMATEPUAIIOB, U HAHOTEXHOJOTHH, JICKTPOCTATUYECKAS
3aIlUTa, 3a3e€MJICHUE AIEKTPONPHUOOPOB, KCEpOKC, CTpYUHBIN IIPUHTEDP,
AJICKTpOHArpeBaTeIbHBIC TPUOOPHI, JJIICKTPOOCBETUTEIBLHBIE TPUOOPHI, TaJIbBaHUKA.

11 KUIIACC
Pa3znen 4. JiaekTpoagMHAMMKA
Tema 3. Macnummnoe none. InexkmpomMazHUMHAA UHOYKUUSA

[ToctostHHbIe MaruuThl. B3anmoaencTBre NOCTOSHHBIX MATHUTOB. MarHuTHOE MoJe.
Bekrop marHuTHOM MHAyKuMH. [IpvHIMI cynepno3uumu MarHUTHBIX Iojed. JIlunum
MAarHUTHOW HHAYKOMW. KapThHa JWMHUM MAarHUTHOM MHIYKUMU II0JII MOCTOSTHHBIX
MarHUTOB.

MaruutHoe 1oJjie MpoBOJAHMKA ¢ TOKOM. KapTuHa JUHUNA MHAYKIIMA MarHUTHOTO
MOJIs1 JUTMHHOTO MPSIMOTO TIPOBOJIHUKA U 3aMKHYTOT'O KOJIBIIEBOTO ITPOBOJHUKA, KATYIIIKU
¢ TokoM. OnbIT Dpcrena. BzanmoneiicTBrue NpoBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOIyJIb U HaIllpaBJICHUE.

Cuna Jlopenua, €€ MoIyib W HampaBieHUe. J[BUKEHUE 3apsSKEHHOW YacTUIIbI B
OJIHOPOJHOM MarHuTHOM Tosie. Pabora cuibl JlopeHiia.

SIBneHHE DNIEKTPOMArHUTHOM HMHAYKIUU. [IOTOK BEKTOpa MarHMTHONM HMHIYKLUU.
DIEKTPOJIBIKYIIAs CHJIa UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM nHAyKiuu @apanes.
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BuxpeBoe anexkrpudeckoe mosie. INEKTPOABUKYIIAs CUla MHAYKINH B IPOBOTHUKE,
JBHKYIIEMCS TOCTYIIATEIIBHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuio Jlenna.

NaaykTuBHOCTh.  SIBJI€HHE  CaMOWHIYKIIHM. OJIEKTPOABIKYIIIAs  CHJIA
CaMOMHYKIINH.

DHeprusi MarHUTHOTO TOJISI KATYILIKU C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHuueckne yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHE: MOCTOSIHHBIE MAarHUTBHI,
AJIEKTPOMArHUThl,  DJIEKTPOJBUTATEIb,  YCKOPUTEIM  BJEMEHTApHBIX  YACTHII,
WHIYKIIMOHHAS 11€Yb.

Jlemoncmpayuu

OneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O ITy4YKa MAarHUTHBIM I1OJIEM.

JIuHMM UHIYKIIUX MarHUTHOTO TMOJIA.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME PIIEKTPOMArHUTHON UHAYKIIUU.

[Ipasuio Jlenua.

3aBUCUMOCTh 3JIEKTPOABWKYILEH CHJIBI HHAYKIMU OT CKOPOCTM HU3MEHEHUS
MAarHUTHOT'O MOTOKA.

SIBneHne caMOHIYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3yyeHne MarHuTHOTO MOJIS KaTYIIKU C TOKOM.

UccnenoBanue AelcTBUS MOCTOSSHHOTO MarHUTa HA PAMKY C TOKOM.

HccnenoBanue siBiIeHUs JIEKTPOMATHUTHOM UHIYKIIHH.

Paspnen 5. KosieOanusi m BOJTHBI
Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KO1€DAHUA

KonebarenbHas cucrema. CBOOOIHbIE MEXaHUYECKUE KoJebanus. I apmoHnueckue
konebanus. Ilepuon, vacrora, ammuutyaa u ¢aza kosneOanuil. [IpyKUHHBIM MasTHUK.
MareMaTtnyeckuii MasTHUK. YpaBHEHHE TrapMoOHMUYeckux kosiebanuid. IlpeBpamienue
SHEPrUM NMPU TAPMOHUYECKUX KOJIEOAHUSX.

Koneb6arenbupiit kKoHTYp. CBOOOAHBIC IJIEKTPOMATHUTHBIE KOJIEOAHUS B H1€ATLHOM
KOJIeOaTeIbHOM KOHTYpe. AHAJIOTHS MEX]y MEXaHUYECKHMMH U DJIEKTPOMarHUTHBIMU
koneOanusiMu. @Dopmyna TomcoHa. 3aKOH COXpaHEHHMS DSHEPTUM B  HJI€aJIbHOM
KoJie0aTeIbHOM KOHTYpE.

[IpeacraBienre O 3aTyXawIIUX KoOJeOAHUSAX. BBIHY>KIEeHHbIE MEXaHHUYECKHE
KoJnebanus. Pezonanc. BeIHyXI€eHHBIE 3JIEKTPOMArHUTHbIE KOJICOaHMSI.

ITepemennspiil TOk. CHHYCOUIAIBHBIA MEPEMEHHBIN TOK. MOIIHOCTh NMTEPEMEHHOTO
TOKa. AMITUTYTHOE U IEUCTBYIOIIEE 3HAUEHHUE CHIIBI TOKA U HAMPSKEHU.

Tpaunchopmarop. IlpousBoacTBo, mepemaya W TOTPEOJCHHE BIEKTPUUYECKOM

1
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SHEPruM. OKOJOTMYECKHME PHUCKH TNPU MNPOU3BOJACTBE dJIeKTpodHepruu. Kymnbrypa
MCII0JIb30BAHUS JICKTPOIHEPTUU B TOBCETHEBHOM JKU3HM.

TexHUYeCcKre yCTPONCTBA M MPAKTUYECKOE MPUMEHEHHUE: SJIEKTPUUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKa, TUHUHU dJIEKTpoIiepeaay.
Jlemoncmpayuu

HccnenoBanne mapaMeTpoB  KOJICOATENBbHOM CHCTEMBI (NMIPY>KUHHBIA — WJIH
MaTeMaTHYCCKUN MasSTHHK).

Habmronenue 3aryxaromux KojieOaHH.

HccnenoBanne CBONCTB BBIHYKJICHHBIX KOJICOAHUH.

Hab6nronenue pe3onanca.

CB0OOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcummorpaMMbl  (3aBUCHMOCTH CHJIBI TOKA M HANPSDKEHUS OT BPEMEHH) IS
AJICKTPOMAarHUTHBIX KOJICOaHUH.

Pe3oHanc mpu  MOCIEAOBATEIBHOM  COCAWHEHHWU  PE3UCTOpA,  KATYIIKU
WHJYKTUBHOCTH U KOHJICHCATOPA.

Mopens TUHUY AIEKTpOonepeaauH.
Yuenuueckuii sxcnepumenm, nabopamopHule pabonvl

HccnenoBanne 3aBUCUMOCTH TIEPHO/Ia MAJIBIX KOJIeOaHUH rpy3a Ha HUTH OT JJTUHBI
HUTHU U MacChl Tpy3a.

HccnegoBanne mepeMEHHOTO TOKAa B IIEMM W3 TOCJIEAOBATEIBHO COCIMHEHHBIX
KOHJICHCATOpa, KaTYyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUmMHbLE 60JIHbL

Mexanunueckne BOJHBI, ycioBus pacnpoctpanenusa. llepuwon. CkopocTh
pacrpocTpaHeHus U JyiHa BOJIHBL. [lonepeuHsie u npoaoibHble BOIHBL. MHTEphepeHius
1 qudpakiys MEXaHUYECKUX BOJTH.

3Byk. CKkopocTh 3BYyKa. ' poMKkoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJICKTPOMArHUTHBIE BOJHBL. Y CIIOBHSl M3JIYYCHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnuas opuentranms BektopoB E, B, v B snexkrpomarautHOW BoOsHE. CBONCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKECHHUE, MPEJIOMIICHUE, TMojspu3aius, audpakius,
unrepdepenius. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[[lxama 5JIEKTPOMArHUTHBIX BOJH. [IprUMEHEHWE SIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHLMIIBI paIMOCBA3U U TENEBUACHUSA. Pannookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAKOIIEN CPELBI.

TexHuueckne yCTpoMCTBa U MPAKTUUECKOE TPUMEHEHHE:! MY3bIKAJIbHBIE
WHCTPYMEHTHI, YJIbTPA3BYKOBas JMAarHOCTMKa B TEXHUKE MW MEIMIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OO6pa3zoBaHue M pacpOCTPAHECHUE MTOTIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Kone6mronieecst Teo Kak UICTOYHUK 3BYKa.

HabGnronenune orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.
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Habmonenue unrepdepeHunu u qudpakiina MEXaHHUECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabmiongeHue cBsi3u TPOMKOCTH 3BYKa M BBICOTBHI TOHA C aMIUIUTYAON M 4acTOTOMN
KoJe0aHuM.

HccnenoBanne CBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpaK€HUE, MPEIOMIICHHUE,
noJisipu3anus, rudpakuus, uHTepdEepeHITHS.

Tema 3. Onmuxka

I eomerpuueckas onruka. [IpssMonuHetHOE paCIIpOCTpaHEHUE CBETA B OJJHOPOTHOM
cpene. JIyu cera. ToueuHblii ICTOYHUK CBETA.

OtpaxkeHre cBeTa. 3aKOHbI OTpakeHUs cBeTa. llocTpoeHue u300pakeHUd B
IJIOCKOM 3€pKaje.

[Ipenomiienne cBera. 3aKOHBI NPETOMJICHUS CBeTa. AOCOIIOTHBIA IOKa3aTeib
npenomnenus. [lomHoe BHyTpeHHee oTpaxkeHue. IlpenenbHbII  yroa  IMOJHOTO
BHYTPEHHETO OTPAXKECHUS.

Hucnepcus cseta. CioxHbIi cocTaB Oenoro cBera. LBerT.

Cobuparonine u paccenBaronive JUH3bl. ToHkas JnH3a. POKYCHOE PACCTOSHUE U
onTuyeckas cuiga TOHKOW JuH3bL. IlocTpoeHune wu3o0pakeHUil B coOMparoUMX U
pacceuBaromux JuH3ax. DopMysia TOHKOM JIMH3BI. Y BEIMUCHUE, JaBAEMOE JINH30M.

IIpenenbl NpUMEHUMOCTH F€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. UHTepdepenuus cBera. KorepeHTHblE UCTOYHHUKHU. Y CIOBHS
HaOIIOAEHUS MAaKCUMYMOB M MUHUMYMOB B HHTEpP(EPEHUMOHHOW KapTUHE OT JABYX
cuH(}a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuus ceera. udpakuvoHHas pemeéTka. YCIoBUE HAONIOACHHS TJIABHBIX
MaKCUMYMOB NP MaJI€HUU MOHOXPOMATUYECKOIO CBETa HAa TU(PAKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHnueckne yCcTporuCcTBa U MPAKTUYECKOE MPUMEHEHHE: 0UKH, Jyna, (hoToamnmapar,
MPOCKITMOHHBIN arnmapaT, MUKPOCKOII, TEJIECKOT, BOJIOKOHHAsI ONTHKA, MU(paKIMOHHAS
peLETKa, MOJIAPOUL.

Jlemoncmpayuu

[IpssMONMHENHOE  pacHpoOCTpaHEHUE, OTPAKEHHE W IPEIOMJIIEHUE  CBETA.
OnTtuyeckue mpuodOpBHI.

[TosmmHOE BHYyTpEHHEE OTpakeHre. Mojiesib CBETOBOAA.

WccnenoBanue CBOMCTB N300paykKeHU B JTMH3AX.

Mojenu MUKPOCKOIIA, TEJIECKOTIA.

Habmronerune natepdhepeHIIny cBeTa.

Habmronenue nudpakiuu ceera.

HaOmronenue nucnepcuu cBera.

[TomyyeHue cnekTpa ¢ MOMOLIBIO TPU3MBI.

[Tonyuyenue ciekTpa ¢ MOMONIbI0 JU(PAKLIUOHHON PEIIETKH.

Hab6nronenue nonsipuzanum cBeTa.

Yuenuueckuii sxcnepumenm, rabopamophvle pabomuol
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N3mepenue nokasaresns IpeJoMIIEHUs CTEKIIA.
HccnenoBanue CBOMCTB M300paKEHUI B JTMH3AX.
Habmtonenue nucnepcuu cBera.

Pazgea 6. OcHOBBI cClieHAJIBHOM TEOPHU OTHOCHTEILHOCTH

I'paaniel IPUMEHMMOCTH KJIacCUYeCcKoW MexaHuku. [loctynaTel crnenuanbHOU
TEOPUU OTHOCHUTEIIBHOCTH: WHBApPUAHTHOCTH MOJIYJIS CKOPOCTH CBE€Ta B BaKyyMe,
MPUHINI OTHOCUTEILHOCTH DUHIIITEHHA.

OTHOCHUTEIBHOCTH OJJTHOBPEMEHHOCTH. 3aMe/IJIEHUE BPEMEHU U COKPAILICHHUE AJIHHBI.

DOHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13b MaccChl C SHEPTHEN U UMITYJIBCOM PEIATUBUCTCKOM YaCTULIbI. DHEPTUs TOKOSI.

Pasznes 7. KanToBas ¢pusuka
Tema 1. dnemenmolt K6AHM OGO ONMUKU

®otonbl. ®opmyna [lnanka cBs3u sHEpruM POTOHA C €r0 YACTOTOW. DHEPrus u
UMITYJIbC (POTOHA.

OtkpeiTie u uccnenoanue Gotodpdexra. Onbitel A.I'. CronmeroBa. 3aKOHBI
dotoapdexra. VYpaBHenue OuHmTerHa a1 GoTodpdexra. «KpacHas rpaHuna
dhororddexra.

JlaBnenue cBera. OnbeiTel I1.H. JIcOenena.

XUMHUYECKOE ICUCTBUE CBETA.

TexHuyeckue ycTpoiucTBa U NPAKTUYECKOE IPUMEHEHHUE: (b oTOdRIEMEHT,
dboTonaTuuK, cCoTHEUHasi OaTapesi, CBETOAUO.

Jlemoncmpayuu

®o10o3((PexT Ha yCTaHOBKE C LIMHKOBOU IJIACTUHOM.

UccnenoBanue 3akoHOB BHeMHEro GpoTodddekra.

CBeToauosn.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopgens aroma Tomcona. OmnwiTel Pezepdopna 1o paccessHUIO a-4acTHIL.
[Tnanerapnas moaens atoma. [loctynatel bopa. M3nyuenue u nornomenue GOTOHOB MPU
IIEPEXO0JI€ aTOMa C OJTHOTO YPOBHS YHEPTUM HA ApYyroi. Buael ciektpoB. CrieKTp ypoBHEN
DHEPIruM aToMa BOAOPOJA.

BonnoBeie cBoiictBa yactuul. Bomubel ge bpoina. KopryckynsipHO-BOJHOBOM
Iyau3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3JIyYCHHE.

TexHuuecKkue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHHUE: CIEKTPaJbHbIM aHAJIN3
(cnekTpockon), Jazep, KBAaHTOBbI KOMIIBIOTED.
Jlemoncmpayuu

Mogpens onbita Pezepdopa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

Hab6nronenue nuHeHyaThIX CIEKTPOB U3ITYyUEHUS.

Jlazep.
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Yuenuueckuii sxcnepumenm, rabopamopnule pabomuol
Hab6nronenue muHEYaToro CrieKkTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI,  JIOKa3bIBAIOLIME CIIOXKHOCTh CTpoeHHs sfapa. OTKpbITHE
paanoakTuBHOCTH. OmnbiThl Pe3epdopaa mo omnpenesneHuto cocrtaBa pagrloaKTUBHOTO
uznyudenus. CoiicTBa anbda-, 6eTa-, raMmma-u3nydeHus. BiausHue paqnoakTHBHOCTH Ha
KUBbIE OPTAHU3MBL.

OTtkpbITHE TPOTOHA U HeWTpoHa. HykinoHHas monens spa ['eitzen6epra- MiBaneHko.
3apsa sapa. MaccoBoe uunciio sapa. M30Tonsl.

Anba-pacnaa. DJIEKTpOHHBIA U MO3UTPOHHBIN Oera-pacnajn. ['amma-uznyuyeHue.
3aKOH paJMOAKTUBHOrO pacnaja.

DHeprus CBs3M HYKJIOHOB B sijfipe. Anepubie cuibl. Jlepekt Macchl sipa.

SnepHble peakuuu. JleneHue u CUHTES sI€ep.

Snepubiit peakrop. TepmosnepHsiit cunte3. [Ipo6ieMbl U MEPCIEKTUBHI SACPHON
SHEPreTUKH. DKOJIOTHUECKUE ACTIEKTHI AEPHON SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.

Mertobl HAOJIIOICHUS ¥ PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

@dyH1aMeHTalIbHbIE B3auMOieicTBUs. EMUHCTBO (u3nueckoil KapTUHBI MUpA.

TexHuueckre yCTpPOWCTBA M MPAKTHUYECKOE IPUMEHEHUE: T03UMETp, Kamepa
Buiibcona, simepHbIii peakTop, aToMHas 6omoa.
Jlemoncmpayuu

CU€TUrK MOHU3HPYIOIINX YACTHII.
Yuenuueckuui sxcnepumenm, n1abopamopnvie pabomol

HccnenoBanue TpeKoB YacTull (110 TOTOBBIM (OoTOrpadusim).

Pa3zpges 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

Otanbl pa3BuTus acTpoHOMHH. [IpHknagHOE W MHPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMH.

Bun 3Bé3nH0r0 Heba. Co3Be3aus, sipkue 3BE3/bl, IUTAHETHI, UX BUJAUMOE JBUKEHUE.

ConHeuHas cucrema.

Comnnue. ConHeunass akTuBHOCTb. Mctounuk sHeprun ConHua u 3B€31. 3BE311bI, UX
OCHOBHBIE XAPAaKTEPUCTUKU. J(HarpaMma «CHEKTPalIbHBIN KJIACC - CBETUMOCTBY. 3BE3bI
[JIABHOM MOCJIEIOBATEIBHOCTH. 3aBUCUMOCTh «MAcca - CBETUMOCTbY» ISl 3BE3[ TJIABHOM
MOCJIEA0BATENBLHOCTU. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE MPEACTABICHUS O
MPOUCXOXKICHUU U 3BOJIIOUK COJTHIIA U 3BE3/1. DTambl )KU3HU 3BE3I.

Mueunsiii [1yTs - Hama [” anaktuka. [Tonoxxenue u nuxenue Connua B I anakTuke.
Turnsl ranakTuk. PaguoranakTuky U KkBazapsl. YEpHBIE ABIPHI B siApax TAIAKTUK.

Bcenennas. Paciunpenue Beenennoii. 3akon Xa06:a. Pazoeranue ranaktuk. Teopust
bosbmioro B3peiBa. PenukToBoe n3nydeHue.

MacmrabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnpie mpobsieMbl aCTPOHOMUH.

Yuenuuecxkue nabmooenus
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HaOnroneHnuss HEBOOPY)KEHHBIM TIJ1a30M C  KCIOJIb30BAHMEM KOMITBIOTEPHBIX
MIPUJIOKEHUH JJIsl ONIPEIEICHUS MOJIO0KEHHUST HEOECHBIX 00OBEKTOB HA KOHKPETHYIO JATy:
OCHOBHBIE c03Be3/1Msi CEeBEpHOTro MOIyIIapus U sIPKUE 3BE3IBI.

Hab6nronenus B Teneckon Jlynsl, mnanet, Muegnoro [lyTn.

O06o0marniee NOBTOpPeHUE

Ponb ¢u3uKu ¥ acCTpPOHOMHH B SKOHOMHYECKOW, TEXHOJIOTMYECKOH, COIIMAIBHON U
ATUYECKON cdepax IesSTEIbHOCTH YeJOBEeKa, pOoJib U MECTO (M3MKH M aCTPOHOMHUHU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, poib (PU3NYECKOW Teopuu B (OPMHPOBAHUU
npeAcTaBiIeHU O (puU3MUeCcCKoi KapTUHE MHUpPA, MECTO (U3NYECKON KapTHHBI MUpaA B
o0I1eM psily COBPEMEHHBIX €CTECTBEHHO -HAYYHBIX MPEACTABICHUI O IPUPO/IE.

MexknpeaMeTHbIe CBSA3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 kacce oCcylecTBISETCS ¢ yUETOM
coJiepKaTeNIbHBIX MEXIPEIMETHBIX CBSI3€H ¢ KypcaMU MAaTeMaTUKH, OMOJIOTHUH, XUMUH,
reorpaduu U TEXHOJIOTHUH.

Meswxcnpeomemnvie nonsamus, CBA3aHHbIE C M3YYEHHMEM METOAOB HAYYHOI'O
MO3HAHUS: SIBICHUE, HAYYHBIN (akT, rumnoresa, Gpusnveckas BEIMYMHA, 3aKOH, TEOPHS,
HaOJII0ICHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: penieHUE CUCTEMbl YpaBHEHUM, TPUTOHOMETPUYECKHUE (DPYHKIUU:
CHUHYC, KOCHUHYC, TAHI'€HC, KOTAaHI'€HC, OCHOBHOE€ TPUIOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPbl M HMX IMPOEKIMH HAa OCH KOOPJHMHAT, CJIOKEHHE BEKTOPOB, IPOM3BOJHBIE
AJIEMEHTApHBIX (DYHKIIMI, MPU3HAKU MOJ00US TPEYTOJBHUKOB, OIMpEAeSiCHHUEe TUIOIaIu
IJI0CKUX QUTYp 1 00bEMa Tell.

buonocusa: anekTpuyeckue SBICHUS B )KUBOW IPUPOJE, KoJieOaTeIbHbIC ABUKEHUS B
YKABOM NIPUPOJE, ONITUYECKUE SBJIEHUS B )KUBOU IPUPOJIE, NCUCTBUE paiMallii HA )KUBbIC
OpTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJIIMYECKass CTPYKTypa TBEPABIX TeEl,
MEeXaHU3Mbl 00pa30BaHUSI KPUCTALTMYECKON PEeIETKU, CIEKTPATbHBIN aHATN3.

l'eocpagusa: MarHuTHBIE TONIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX pyl, (HOTOChEMKA
36MHOW MOBEPXHOCTH, MPEICKA3aHUE 3E€MIIETPSCCHU M.

Texnonozcusa:  JITMHUM DJIEKTPONEPENAY, TEHEPATOP MEPEMEHHOTO TOKA,
ANEKTPOABUTATENb, UHIYKIIMOHHAS NI€Yb, pajap, paAuoONpUEMHUK, TEIEBU30p, aHTCHHA,
tenedoH, CBU-neub, mpoeKITMOHHBIN anmapar, BOJOKOHHAsI ONITHKA, COJIHEYHAas OaTtapes.
IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJAHEI'O OBILIIET'O OBPA3OBAHUASA

OcBoenne ydeOHOTO mTipenMera «@Pu3nkay Ha ypOBHE CpeaHEro oOIIero
oOpa3zoBanusi (0a30BBIi YpPOBEHB) JIODKHO OOCCIEUYUTHh JOCTHUKEHHE CICIYIONMUX
JUYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.
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JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHMS yueOHOro mpeamera «®Dusuka» HTOHKHBI
OTpaxaTb ~ TOTOBHOCTH W  CIIOCOOHOCTh  OOYYalOIIMXCA  PYKOBOJCTBOBATHCS
chOpMHPOBAaHHONW BHYTPCHHEW TO3WIIMEH  JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpHEHTAIINM, TIO3UTHBHBIX BHYTPEHHUX yOCKIEHUH, COOTBETCTBYIOIINX TPATUITNOHHBIM
[IEHHOCTSIM POCCHMCKOTO O0OIlecTBa, pacCUIMpPeHHe >KU3HEHHOIO OIbITa W OIBITA
NEATEIIBHOCTH B IIPOLIECCE pEAM3alMd OCHOBHBIX HANpPaBICHUW BOCIHUTATEIBHOM
NEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCTIMTAHUSI:

c(OPMHUPOBAHHOCTh TPAXKAAHCKON MO3UIMK OO0YYarolIEerocsi Kak aKTHUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUIMCKOTO OOIIECTBA;

PUHATHE TPaIULIUOHHBIX 00111eYeI0BEYECKHIX I'YMaHUCTUYECKUX u
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO JEATEIBHOCTh B HHTEpPECAX TPaxdaHCKOTrO
oO011ecTBa, y4acTBOBATh B CAMOYIIPaBICHUHU B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aUMOJICUCTBOBATH C COLIMAJIBHBIMU MHCTUTYTaMU B COOTBETCTBHM C UX
(YHKIUSAMY 1 HA3HAUYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKOM NEATEIBHOCTH;

2) TMATPHOTHYECKOTO BOCTIMTAHMSI:
c(hOpPMHUPOBAHHOCTH POCCUUCKON IPaKIaHCKOM UJIEHTUYHOCTH, TATPUOTU3MA;
LICHHOCTHOE OTHOIIEHWE K TOCYJAapCTBEHHBIM CHUMBOJAM, JOCTHKEHUSM
POCCHICKUX YUYEHBIX B 00J1aCTU (DU3UKU U TEXHUKE;

3) MYyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, THYECKOTO ITOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTyalldl0 M TPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI MU ILIEHHOCTH, B TOM YHUCIIE B
NESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) CTETHYECKOr0 BOCIIMTAHMA:
SCTETHYECKOE OTHOINEHHE K MHpPY, BKJIIOYas JCTETHKY HAYYHOTO TBOPYECTBA,
IPUCYIIEro PU3MYECKOH HayKe;

5) TpyaoBOro BOCIIMTAHUS:

MHTEpEC K pas3iudHbIM cdepaM MpodhecCHOHATBHON NeATEeIbHOCTH, B TOM YHCIIe
CBSI3aHHBIM C (PM3MKON W TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBINA BBHIOOp OymyIieit
npodeccuu 1 peann30BbIBaTh COOCTBEHHBIC )KH3HECHHBIC TUTAHBI,

TFOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHUIO M CaMO0Opa30BaHUIO B 001acTH (PU3UKU
HAa NPOTSKEHUU BCEU )KU3HMU;
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6) IKOJOrHYEeCKOr0 BOCIIUTAHMSI:

c(hOpPMUPOBAHHOCTH IKOJOTHUECKON KYJIbTYpPbI, OCO3HAHHE TI00aIBHOTO XapaKkTepa
HKOJIOTUYECKUX MPOOIIeM;

IJIAHUPOBAHWE M OCYLIECCTBJIEHHUE JCUCTBUM B OKPYXKAIOIIEH Cpele Ha OCHOBE
3HaHUSA LIEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

Pacmmpenune omnbiTa AEATEIRHOCTH SKOJIOTMYECKOW HAMPABIEHHOCTH HAa OCHOBE
MMEIOIINXCS 3HAaHUH MO (PU3UKE;

7) UEHHOCTH HAYYHOTO NMO3HAHUS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUs (HU3HUECKOIN HAYKU;

OCO3HaHMWE IIEHHOCTH HAay4YHOW AESATEIbHOCTH, TOTOBHOCTh B MPOLIECCE M3YUYEHUS
GU3MKM  OCYIECTBIATH  MPOEKTHYI0 M MCCIEAO0BATENbCKYIO  JIEATEIbHOCTD
WHJVBHTyaJIbHO U B TPYyIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHBIE 1eiCTBUS
ba3oBble Jijornueckue JeiicTBUA:

CaMOCTOSTENIbHO (POPMYJIMPOBATH U aKTyaJHU3UPOBATh MPOOIEMY, pacCCMaTpUBaTh €€
BCECTOPOHHE;

OIPENICINIATH LETU ACITEIbHOCTH, 33/1aBATh NTAPAMETPbI U KPUTEPUU UX JTOCTUKCHUS,

BBISIBJISITh 3aKOHOMEPHOCTH W MPOTUBOPEUHUS] B PacCMaTpUBAEMbIX (DU3NUECKUX
SIBJICHUSIX

pa3pabarpiBaTh IIaH PEIICHUS MPOOJEMbI € YUYETOM aHaIM3a HMCHOITUXCS
MAaTEpPUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKH MOCIEACTBUIN AEATEIBHOCTH;

KOOPAWHUPOBATH U BBIMOJIHATH Pa0dOTy B YCJIOBHUSIX PEaJbHOTO, BUPTYaJIbHOTO U
KOMOMHHUPOBAHHOT'O B3aUMOJICHCTBHS,

pa3BUBaTh KPEATUBHOE MBIILICHUE MPU PEUICHUH )KU3HEHHBIX TTPOOJIEM.

ba3oBble ncciiegoBare/bCKHe AeiiCTBUS.

BJIQJCTh HAYYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMU TMOHSATUSIMU W METOJaMU
(bu3nYecKoi HayKH;

BJIQJICTh HABBIKAMHU Yy4YeOHO-HCCIICIOBATEILCKON M TPOSKTHON ACATEIBHOCTH B
obnacTu (pU3UKH, CTIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY METOJIOB
penieHns 3a1a4 PU3HIeCKOTo Coep KaHus, MPUMEHEHUIO Pa3IMYHbIX METOAO0B ITO3HAHUS;

BJIA/ICTh BUJIAMH JICSITCIIBHOCTH I10 IMTOJTYyYSHHUIO HOBOTO 3HAHUS, €r0 HHTEPIPETAIIH,
peoOpa30BaHUIO M MMPUMEHCHHUIO B PA3JIMYHBIX YUYEOHBIX CHUTYyaIUsAX, B TOM YHCIIC TIPH
CO37IaHUU YUEOHBIX TPOCKTOB B 00JIaCTH (PU3UKH;

BBISIBIISATH TTPUYMHHO-CJICJICTBEHHBIC CBSI3U M aKTyaJM3UPOBATh 3a/1a4y, BBIJIBUTaTh
runotesy e€ penieHus, HaXOAUTh aprYMEHTHI JIJIsl JI0Ka3aTeIhCTBA CBOMX YTBEPKICHUH,
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3aJ1aBaTh MapaMeTpbl U KPUTEPUU PELICHHUS;

aHAJIM3UPOBATh IMOJIyYEHHbIE B XOJ€ PELICHUS 3aJayd Pe3yNbTaThl, KPUTHUECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 3a]]a4l B 00pa30BaTEIbHOM JESTEIbHOCTH,
B TOM YHCJIEe IPU U3YYCHUH (DU3BHKY;

JaBaTh OLIEHKY HOBBIM CUTYAIlHsIM, OLICHUBATh MPHOOPETEHHBII OIIBIT;

yMETh  NEPEHOCUTh 3HaHUSA 1O (U3HKE B  MPAKTUYECKYI0  00JacTh
KU3HENIeATEIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIIBUTATh HOBBIE UJIEH, MIPEJIaraTh OPUTHHAIBHBIC TIOAXO/bI M PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, I0IyCKAIOIINE aTbTePHATUBHBIEC PEILICHUSI.

PabGora ¢ unpopmaunmeii:

BJA/IeTh HABbIKAMHU IMOJIy4eHUs HH(opMauuu (QU3NUECKOrO COACpKAHUS U3
VMCTOYHHKOB PAa3HBIX THUIIOB, CAMOCTOSITEBHO OCYLIECTBJIATh IIOMCK, aHAJIM3,
CUCTEMATU3ALMI0 W HHTEPHpETAlMil0 HHQOpMAlWK pa3MYHbIX BHIOB H (HopM
IIPEICTABIICHHUS;

OLICHUBATh JOCTOBEPHOCTh HHPOPMALINH;

MCIIOJIb30BaTh CPEACTBA MH(POPMALMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJIOTHI B
PEIIEHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 33/1a4 C COOII0ACHUEM
TpeOOBaHUI ASPrOHOMHMKH, TEXHUKH O€30IaCHOCTH, TUTHMEHBI, PECypcocOepexeHus,
MPABOBBIX U AITUYECKUX HOPM, HOPM MH(GOPMAIIMOHHON 0€30MacHOCTH;

CO371aBaTh TEKCThl (PU3NYECKOTO COAEpPKaHUA B PA3IMYHbIX (PopMarax ¢ y4éToM
Ha3HaueHUs WMHGOOpPMAMU M UEJIEBOM ayAUTOPUHU, BBIOMpAs ONTUMaJbHYIO (QopMy
IIPEACTABJICHHS U BU3yaIU3aLllN.

KomMMmyHuKaTHBHBIE YHUBEPCAJbHBbIE YUeOHbIE ICHCTBUSA:

OCYILIECTBIIATH OOIIEHUE HA YpOKaxX (PU3UKU U BO BHE-YPOUHOU €SI TEIHLHOCTH;

pacro3HaBaTh NPEANOCHUIKA KOH(MIUKTHBIX CUTYallUd U CMSATYATh KOH(DIIUKTHI;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOKO TOUKY 3PEHUS C UCIIOJb30BAHUEM SI3BIKOBBIX
CPEACTB;

MMOHUMATh ¥ UCTIOJIH30BaTh MPEUMYIIECTBA KOMAaHIHON 1 WHIUBUy JIbBHON paOOTHI;

BBIOMPATHh TEMATUKY U METOJ/Ibl COBMECTHBIX ACHCTBUM C YUETOM OOIIMX UHTEPECOB,
Y BO3MOYKHOCTEHN Ka)J0T0 YJIEHA KOJUJICKTUBA;

MPUHUMAThH LIE€JIM COBMECTHOU JIESITETbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH
JNEUCTBHUS IO €€ JOCTUKEHUIO: COCTABIIATH IIJIAH JECUCTBUM, pACHPEAEIATH POJIU C YUYETOM
MHEHUN YYaCTHUKOB, OOCYKIaTh PE3yJIbTaThl COBMECTHOUW pabOTHI;

OIICHMBATh Kauye€CTBO CBOETO BKJIaJla W KaXKJIOrO0 y4aCTHHKA KOMAaHJIbl B OOIIMIA
pe3ybTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKThI, OIECHUBATH MAEM C TIO3ULIHAM  HOBHU3HHBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYWIECTBJISITh MTO3UTUBHOE CTPATErMYECKOE MOBEICHUE B PA3JIMYHBIX CUTYaLUSX,
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IIPOABIIATE TBOPUECCTBO U B006pa}KCHI/IC, OBITH NHHUIIWMAaTUBHBIM.

PeryasiTuBHbIC YHUBEpPCAJbHbIE YUeOHbIE 1eHCTBUS
Camoopranusanus:

CaMOCTOSITEITEHO OCYIIECTBIISThH MTO3HABATEIbHYIO JIEATEILHOCTh B 00JaCTH (DU3UKU
U aCTPOHOMUH, BBISIBIISITH POOJIEMBI, CTAaBUTh U (POPMYIIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEIIbHO COCTABJIATh IJIAH PEIICHUS PAcUETHBIX M KAYECTBEHHBIX 3aiad,
IUTaH BBITIOJIHEHUS MPAKTUYECKON pabOThI C yUETOM UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXXHOCTEU U IIPEAIIOYTECHUM;

JaBaTh OIICHKY HOBBIM CHUTYAITUSIM;

pacuIMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHUI;

JienaTh OCO3HAHHBINA BBIOOD, apryMEHTHUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTh
3a pelIeHue;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO W TPOSIBICHUIO SPYIAUIMUA B 00JacTH (PUBUKH,
MTOCTOSIHHO TTOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOLHOHAIbHBIH HHTEJVIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsM, BHOCHTH KOPPEKTHBBI B JESTEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIbTATOB LIEIJISAM;

BJa/IeTh HaBBIKAMU I103HABATEIbHOU pe(IEKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHWM;

UCIOJb30BaTh NpUEMBI pediaeKCuu i OLCHKM CHUTyallud, BbIOOpa BEPHOIO
pEeIIeHNS;

YMETbh OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 UX CHUKEHUIO;

NPUHUMATh MOTUBBI U @pTYMEHTHI IPYTHX MPU aHATIU3€E PE3yIbTaTOB ACSTEIbHOCTH;

MPUHUMATD Ce0sl, MOHNUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apTYMEHTHI IPYTHX MPU aHAJIN3€ PE3YIbTaTOB ACSTEIbHOCTH;

MpHU3HABaTh CBOE MPABO W MPABO APYTUX HA OMIUOKH.

B mpormecce mocTkeHHs] JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPaAMMBI TIO
(bu3uKe U1 YPOBHS cpeHero o01iero o0pa3oBanus y 00yqaronuXcs COBEPIICHCTBYETCS

HMOIIMOHATBHBIH UHTEIJICKT, IIpEeIoIararoIIuii
c(hOpMHUPOBAHHOCTS:

CaMOCO3HAHUs, BKJIIOYAIONIETO CIIOCOOHOCTh TOHMMATh CBOE SMOIMOHAIBHOE
COCTOSIHUE, BUACTh HAMpPaBICHUS Pa3BUTHsI COOCTBEHHOW dMOIIMOHATBLHON Cephl, OBITh
YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAaHMs, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHHE MPHHUMATH
OTBETCTBEHHOCTbH 3a CBOE MOBEJCHHE, CIIOCOOHOCTh aIallTUPOBATHCS K SMOIIMOHATBHBIM
M3MEHEHUSIM U TPOSIBISTH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTHXKEHHUIO SN U yCTIEXY,
ONITUMHU3M, UHUIIUATUBHOCTh, YMEHHUE JEHCTBOBAThH, UCXO/SI U3 CBOMX BO3MOXHOCTEH;

SMIATHM, BKJIIOYAIOLIEH CHOCOOHOCTh NOHHUMAaTh 3MOLMOHAIBHOE COCTOSIHUE
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APYTUX, YUYUTBIBATh €r0 MPHU OCYILECTBICHUH OOILIEHUS, CHOCOOHOCTh K COUYBCTBHUIO U
CONEPEKUBAHMUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOIIHUX CHOCOOHOCTh BBICTpauBaTh OTHOIIEHUS C
APYTUMHU JIOABMH, 3a00TUTHCA, IPOSBISATH HHTEPEC U pa3periaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yibTaThl HA 0A30BOM ypOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCSI YMEHUN:

JEMOHCTPUPOBATh, HA TIPUMEPAX pOJIb W MecTo (u3uku B (HOPMHUPOBAHUU
COBPEMEHHOM HAyYHOUW KapTUHBI MUPA, B PA3BUTHUN COBPEMEHHON TEXHUKH U TEXHOJIOTHIA,
B MMPAKTUYECKOU JIEATEIIBHOCTH JIIO/ICH;

YUUTHIBATH TPAHUIIBI MPUMEHEHHS U3YUCHHBIX (PU3NYECKUX MOJIeTICH: MaTepraIbHas
TOYKa, MHEpIHMAJIbHAsg CHCTeMa OTCYETa, abCOJIOTHO TBEPAOE TENO, UACAIbHBIA Tas3,
MOJIEIN CTPOCHUS Ta30B, KUJIKOCTEH U TBEPIABIX TEJ, TOUCUHBIA DJICKTPUUYECKUMN 3apsil
IIpH petieHnr GU3NIEeCKuX 3a1a4;

pacro3HaBath (pU3nUECKue sIBJICHUS (TIPOLIECCHI) U OOBSICHATH UX HA OCHOBE 3aKOHOB
MEXaHHKH,  MOJIEKYJIPHO-KMHETUYECKOM  TEOpUM  CTPOCHMS  BEIIECTBA U
ANEKTPOAMHAMUKU: PAaBHOMEPHOE M PABHOYCKOPEHHOE MPSMOJUHEWMHOE [BUKEHUE,
CBOOO/JHOE MajJcHUE TeJ, JABUKEHUE MO OKPY>KHOCTH, MHEPIIUS, B3aUMOJCHCTBUE TEll,
muddy3usi, OpOYHOBCKOE JIBHIKEHHE, CTPOCHHUE JKUIKOCTEH U TBEPIBIX TEJ, U3MEHEHHE
o0béMa Tel Tpu HarpeBaHud (OXJIAXKIEHWUU), TEIJIOBOE paBHOBECHE, HCIApEHUe,
KOHJICHCAIys, IUIaBJICHUE, KpUCTAIU3allMs, KUTICHUE, BIIAXKHOCTh BO3/1yXa, MOBBIIIICHUE
JABJICHUS Ta3a MPU €r0 HAarpeBaHWM B 3aKPBITOM COCYZE, CBSI3b MEXIY MapameTpamu
COCTOSIHHS Ta3a B U30MPOLECCaX, AJICKTPU3ALIMS TeJl, B3AUMOJICHCTBHE 3apsI/IOB;

OMHCHIBATH MEXAHWYECKOE JIBIJKCHHME, WCIHOJb3ysl (U3ndecKkue BETUUYHHBL:
KOOpJIMHATA, MyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHJIa, UMITYJIbC
Tella, KWHETUYECKas OJHEprusi, MOTCHIMalbHAs »HHEPrus, MEXaHudeckas pabdora,
MEXaHUYeCcKas MOIIHOCTh; MPHU OMUCAHWUU MPABWIBHO TPAKTOBATh (PU3MUYECKHN CMBICI
HCIOJB3YEMBIX BEJIMYMH, HMX OOO3HAYeHUS W EAUHUIIBI, HaXOAUTh (HOPMYIIBL,
CBSI3BIBAIONIUE JAHHYIO (PU3MUECKYIO BEIMUMUHY C IPYTUMH BEJIMUYNHAMU;

OMKCHIBATh U3YYCHHBIC TEILIOBBIC CBOMCTBA TEJ W TEILIOBBIC SBJCHUS, MCIOIL3YS
(bu3NYecKre BEMYNHBI: JIaBIICHUE Ta3a, TeMIepaTypa, CPeaHsss KUHETHIECKAass dSHEPTHUS
XaO0THYECKOTO  JIBIDKCHHS  MOJICKYJI, CpeAHEKBaJpaTHYHAS CKOPOCTh  MOJICKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI HHEPrus, pabora Taza, KodDPHUIMEHT MOoJIe3HOTOo
JCHUCTBUS TEIUIOBOTO JIBUTATEIIS, NPH OMHCAHWUHU IMPABWIBHO TPAKTOBAaTh (hHU3MUCCKUI
CMBICIT WCITOJIb3YEMbIX BEIUYHMH, WX OOO3HAYEHUS W CAWMHUIIBI, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIMUMUHY C IPYTUMH BEJIMUNHAM;

OMKCHIBATh M3YUYEHHBIC JJICKTPUUYCCKHE CBONCTBA BEIIECTBA M DJICKTPUUYCCKUC
SABJICHHS (TPOIECCHI), HCMOJIB3Ys] (U3MUECKUE BETUYHMHBI DJICKTPUUYCCKUN 3aps,
ANEKTPUYECKOE TI0JIe, HAMPSHKEHHOCTH TMOJISI, MMOTEHIIMA, PA3HOCTh MOTEHIIMAJIOB; TIPH
OMHCAaHWUU TPABWIBHO TPAKTOBATh (U3WYECKUH CMBICI HCIIOJIB3YEMbIX BEIWYHH, HX

2
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0003HaUYEHUS U €IMHULIBI; YKa3blBaTh (JOPMYJIbl, CBSI3bIBAIOLINE JAHHYIO (PU3MUECKYIO
BEJIMYUHY C JPYTUMU BEIUUHHAMMU;

aHAJIM3UPOBATh (PU3NYECKUE MTPOLIECCHI U SBJICHUS, UCIIONB3YS (PU3NUECKUE 3aKOHbI
U IPUHLUNBL 3aKOH BcemupHoro tsaroreHus, I, II m III 3axoner HeroTona, 3akon
COXpPAaHEHUSI MEXAaHWYECKOM SHEPIHH, 3aKOH COXPaHEHUS HWMITYJbCa, MPUHIUI
CYNEpPHO3ULMHA CUJI, HPHUHLMI PABHOIpPAaBUS HMHEPLUUAIBHBIX CHUCTEM OTCUETa,
MOJIEKYJIIPHO-KUHETUYECKYIO TEOPHUI0 CTPOCHHSI BELIECTBA, T'a30BbI€ 3aKOHBI, CBS3b
CpeIHEll KUHETHMYECKON SHEpPruu TEIJIOBOrO MABMXKEHHS MOJIEKYd € aOCONIOTHOM
TEMIIEPATypOl, MEPBbI 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAaHEHUS AIJIEKTPUUYECKOTO
3apsaa, 3akoH KyiioHa, mpu 3TOM pa3iauyarh CIOBECHYIO (POPMYJIHPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BhIPAXKEHUE U YCIIOBHS (IpaHULlbl, 0071aCTH) IPUMEHUMOCTH;

OOBSACHATh OCHOBHBIE MNPUHLMIBI JEUCTBHUS MalluH, MPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB; pa3inyaTh yCIOBUS UX OE30MIACHOTO UCIIOJIb30BAHUS B TIOBCEAHEBHOMN KU3HU;

BBINOJIHATH KCIIEPUMEHTBI IO UCCIEI0BAaHUIO (PU3UUYECKUX SIBICHUN U TPOIIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX, U KOCBEHHBIX H3MEPEHHH, IpH 3TOM (OPMYIUPOBATH
npobsieMy/3aauy W TUIOTE3y Y4YeOHOro OHKCIEpPUMEHTa, coOMpaThb YCTAHOBKY U3
MPEAI0KEHHOTO0 000pYyI0BAHHUS, IPOBOAUTH ONBIT U (DOPMYJIMPOBATH BBIBOIBI;

OCYLIECTBJIATh NPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIUYMH, ITPU 3TOM
BbIOMpATh ONTUMAJIbHBINA CLIOCO0 U3MEPEHUS U UCII0JIb30BATh U3BECTHBIE METO/IbI OLIEHKH
ITOIPEIIHOCTEN H3MEPEHNN;

UCCIIEZIOBATh 3aBUCUMOCTU MeXAy (PU3MUECKUMU BEIMYMHAMU C HCIIOJIb30BAHUEM
MPSAMBIX U3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTAThI
MOJIyYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEIWYMH B BUAE TAOIUI M rpadMKOB, IEIaTh
BBIBOJIBI 10 pE3yJIbTaTaM UCCIIEI0BAHNUS;

coOJ01aTh MpaBuiia 0€30MaCHOT0 TPyJa NP MPOBEICHNUU UCCIEA0BaHUI B paMKax
y4eOHOr0 3KCIIEpUMEHTa, Y4eOHO-UCCIIEI0BATENIbCKOW U MPOEKTHOM NEATENbHOCTH C
HCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U JaOOPaTOPHOro 000pYAOBAHNUS;

pemiaTh pacy€THbBIE 3a/layd C SIBHO 3aJaHHON (DU3UYECKON MOJAEINbI0, MCIOJIb3YS
¢u3nueckue 3aKOHbl M TPUHLMIIBI, HA OCHOBE aHajW3a YCJIOBUS 33Jaud BBIOMpATh
(U3MYECKYI0 MOJIEIIb, BBIACIATh (PU3MUECKUE BETUYUHBI U POPMYIIbl, HEOOXOAUMBIE IS
e€ pelIeHus, TPOBOAUTh PACUYEThl M OLIEHHMBATh PEAJBHOCTh MOJYYEHHOI'O 3HAYEHHS
(hU3NIECKOM BEITUYHMHBI,

peniaTh KayeCTBEHHBIE 3a/lauyd: BBICTPAUBATh JIOTMYECKH HENPOTUBOPEUUBYIO
LEMIOYKY PACcCY>KIEHUMN C OMOPOM Ha U3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE
SIBJICHUS;

UCIOJIb30BaTh MPU PEUICHUH Y4YeOHBIX 3a/ad COBpPEMEHHbIE HH(OPMAIOHHBIC
TEXHOJIOTUH JJI IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIMU U MIPEACTABICHUS y4eOHON
M Hay4YHO-TIOMYJISIpHOM HMHGPOpPMALIMM, TMOIYYEHHOM U3 pa3IWYHBIX HCTOYHUKOB,
KPUTHUYECKH aHATM3UPOBATH MOJIyYaeMyr0 HHPOPMALIHIO;

MPUBOJUTH NPUMEPHI BKJIala POCCUHUCKHX U 3apyOexHBIX YUYEHBIX -(U3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYIKAIOLIEr0 MUPA, B Pa3BUTHE TEXHUKU U
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TEXHOJIOTHH;

MCIOJIb30BaTh TEOPETHUECKHE 3HAHHS MO (DU3MKE B TMOBCEAHEBHOW KHU3HU IS
oOecnieyeHrss O€30MacCHOCTH TpU OOpalleHud ¢ T[pudopaMu M TEXHUYECKUMH
YCTpOMCTBaMH, JUIsI COXpAHEHHsS 370POBbsI M COOJIOJEHUS HOPM HSKOJOTHYECKOTO
IIOBEJICHUS B OKPY XKaloIleH cpene;

paboTaTh B IPyMIIE C BBIIOJHEHUEM Pa3IMUHbIX COLUAIBHBIX POJIEH, IUIAHUPOBATh
paboTy IPYIIIbI, PALIMOHAIBHO PACIPEAEIIATh 0053aHHOCTH U IUTAHUPOBATh AESITEIbHOCTD
B HECTAHJAPTHBIX CUTYyallMsIX, aJ€KBaTHO OIICHMBATh BKJAJ KaXXJIOTO M3 YYaCTHUKOB
TPyNIbl B PELICHUE paccCMaTpUBaeMOil MPOOIEMBI.

K xonmy obOyuenus B 11 kiacce npeaMeTHblE pe3yibTaTbl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUaIOIIUXCsl YMEHHI:

JEMOHCTPUPOBaTh Ha IMpUMEpPax pojib U MecTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOM TEXHUKH U TEXHOJIOTUH,
B IIPAKTUYECKOMN NIEATETBbHOCTH JIIOJEH, LIETOCTHOCTh U €IMHCTBO (PM3HUYECKON KAPTUHBI
MUpa;

YUUTHIBaTh T'PAHUIbl MPUMEHEHHS] U3YUYEHHBIX (PU3NYECKUX MOJEIEH: TOUYECUHBIH
ANEKTPUYECKUI 3apsfl, JIy4Y CBETA, TOYEUHBII UCTOYHUK CBETA, SJAEpPHAsl MOJEIb aToMa,
HYKJIOHHAsl MOJIEJIb aTOMHOTO Si7[pa MU peIIeHNnU (PU3NYECKUX 3a/1a4;

pacro3HaBath (pu3nUecKue siBJIeHUS (TIPOLIECChI) U 0OBSICHATH UX HA OCHOBE 3aKOHOB
ANEKTPOJMHAMUKN M KBAHTOBOW (DU3UKU: AJIEKTPUUECKash MPOBOAMMOCTb, TEIIOBOE,
CBETOBOE, XUMHUYECKOE, MArHUTHOE JEWCTBUS TOKA, B3aUMOJEHCTBHE MAarHUTOB,
ANIEKTPOMArHUTHAs WHIAYKUUSA, ACHCTBUE MArHUTHOTO IOJS HAa MPOBOJAHHUK C TOKOM H
ABWOKYLIMMCS 3apsl, SJCKTPOMarHUTHbIE KoJIeOaHWsI U BOJIHBI, HPSAMOJIMHENHHOE
pacnpocTpaHEHUE CBETa, OTpaK€HUE, MpeJoMIIeHHe, MHTeppepeHuus, Audpakuus u
noJisipy3alusl cBeTa, Aucnepcusi cBeta, (GoTtodnekrpudyeckuid 3¢pdext (dhoTodaddexr),
CBETOBOE JIaBJICHWE, BO3HMKHOBEHHE JIMHEMYaTOro CHEKTpa aToMa BOJOpOAa,
€CTECTBEHHAsl U NCKYCCTBEHHAs paJluO0aKTUBHOCTb;

ONMKCHIBATH HM3YyYECHHbIC CBOMCTBA BeIIECTBA (DJIEKTPUUYECKHUE, MAarHUTHBIE,
ONTHYECKHUE, AIEKTPUUECKYIO MPOBOJAMMOCTD PA3IMYHBIX CPEX) M AJIEKTPOMATHUTHBIE
ABJICHUS! (ITPOLIECCHI), UCTIONB3YST (PU3MUECKUE BEIUYMHBI: SJIEKTPUUYECKUN 3apsij, cuiia
TOKA, JJEKTPUYECKOE HANPSDKEHUE, JJIEKTPUYECKOE CONPOTHUBIIEHUE, Pa3HOCTb
MOTEHLMAJIOB, AJIEKTPOIBIKYIIAs Cuila, paboTa TOKa, MHAYKLHS MarHUTHOTO TIOJIs, CHJla
Awmnepa, cuna JlopeHua, WHIYKTUBHOCTh KATYIUKH, B3HEPIHsl AJIEKTPUUECKOTO U
MarHMTHOTO MOJIEH, MepHoJ U YacToTa KojeOaHul B KOJIeOaTeIbHOM KOHTYpE, 3aps U
CHUJla TOKa B IMpollecCeé TapMOHUYECKUX HIIEKTPOMATHUTHBIX KoJjiebaHuM, (OKycHOe
pacCTOSIHUE M ONTHYECKas Cuja JIMH3bl, MpPU OMNHCAHUU MPABHIBHO TPAKTOBATh
(bu3nyecKnil CMBICT UCHOJIB3YEMBIX BEIMYUH, X 0003HAYEHHSI U €IMHUIIbI, YKa3bIBAaTh
(G opMyJIbl, CBSI3bIBAIOIINE JAaHHYIO (PU3NUECKYIO BETUUHUHY C IPYTMMH BEIMUMHAMU;

OTMUCHIBAaTh U3YUYECHHbIE KBAHTOBBIC SIBICHUS U MPOIIECCHI, UCTIONB3Ys (PU3NUECKUE
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BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YaCTOTA CBETA, SHEPTHS
1 UMITYJIbC (POTOHA, TIEPHOJ] TIOJypacIiajia, YHEPTHUS CBSI3U aTOMHBIX sJIEp, PY OTTMCAaHUHU
PaBUJILHO TPAKTOBATh (PU3MUECKUN CMBICIT UCIIOIB3YEMbIX BEIMUMH, MX 0003HAUYCHHS U
CAVHUITBI, YKa3bIBaTh (HOPMYJIbI, CBS3BIBAIOIINE MAHHYIO (M3MYECKYI0 BEIUYUHY C
JIPYTUMU BETMYMHAMH, BBIYUCIISITH 3HaYCHUE (DU3HMUCCKON BEIMINHBI,

aHaJIM3UPOBaTh (PU3NUECKHE MPOIIECCHl U SBJICHUS, UCTIONB3Ys (PU3NICCKUE 3aKOHBI
Y TPUHIAIGL 3aKoH OMa, 3aKOHBI MOCIEAOBATEIILHOTO U MapauIeIbHOTO COCIUHCHUS
IIPOBOJHUKOB, 3akoH Jlkoyms-JleHIla, 3aKOH JJIEKTPOMarHUTHOW WHIYKIIUM, 3aKOH
IPSAMOJMHEHHOTO PAaCHpOCTPAHEHHMS CBETa, 3aKOHBI OTPAXEHUsI CBETA, 3aKOHBI
MpeIOMIICHUSI CBETa, ypaBHEHHEe OWHIITEHHA id QoTodPdeKTa, 3aKOH COXpAHEHUS
DHEPIruH, 3aKOH COXPAHCHHUS HMITYJIbCa, 3aKOH COXPAHEHMs JJICKTPUUYECKOrO 3apsjia,
3aKOH COXPAaHEHHS MacCOBOTO YHCIIA, IOCTYNaThl bopa, 3akoH paMoOaKTHBHOTO pacIiaja,
IpH 3TOM pa3InyaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHa, €ro MaTeMaTH4YecKoe
BBIpaXEHUE U YCIOBUS (TPaHUIIbI, 00JaCTH) TPUMEHHUMOCTH;

OTIpeeNATh HANpPaBJICHUE BEKTOpPA WHAYKIIMM MArHUTHOTO IIOJISI TIPOBOJHHKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHIa;

CTPOUTh W OIHCHIBATh M300pakKCHHE, CO37aBacMOe IIJIOCKUM 3epKaJioM, TOHKOU
JIMH30M;

BBITIOJTHATH SKCIIEPUMEHTHI 110 UCCIEA0BAaHNIO (PU3UUYECKHUX SIBJICHUI U MPOIECCOB C
WCITOJIb30BAaHUEM TPSMBIX, W KOCBCHHBIX HW3MEPECHHM: TpPH ATOM (OPMYIUPOBATH
nmpobiieMy/3agadyy W THIOTE3y YYEeOHOTO DSKCIIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
MIPEIOKEHHOTO 000pYA0BaHMS, IPOBOANTH OMBIT H (POPMYITUPOBATH BEIBOJIBI;

OCYIIECTBIIATH NPSIMbIE U KOCBEHHBIC U3MEpPEHUS (DU3NUCCKUX BEIMYUH, TIPU 3TOM
BBIOMPATh ONTUMAJIBLHBIN CTIOCO0 U3MEPEHUS M UCIIOJIB30BaTh U3BECTHBIE METO/IBI OIICHKH
MTOTPEIIHOCTEN H3MEPEHN;

UCCIIEIOBATh 3aBUCUMOCTH (DH3WYECKUX BEIMYUH C MCIOJB30BAHUEM TPSIMBIX
M3MEPEHUN: TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATH PE3YJIbTAThI
MOJTYYCHHOW 3aBUCUMOCTH (PU3MUECKUX BEIWYWH B BUJIEC TAOIUIl ¥ rpaduKOB, JEnaTh
BBIBO/IBI 10 pe3yJIbTaTaM UCCIISI0BAHNS,

coOJro1aTh MpaBuiia OE30MaCHOTO TPY/a MPH MPOBEICHUN UCCIICOBAaHUHN B paMKax
y4eOHOTO JKCIEPUMEHTa, YU4EOHO -HCCIIEOBATEIBCKON U MPOCKTHOW NESITEIBHOCTH C
MCIIOJIb30BAaHNEM M3MEPUTEILHBIX YCTPONUCTB U 1a00paTOPHOTO 000PYAOBAHMS;

permaTh pacuy€THHIE 3a/ladyd C SIBHO 3aJIaHHON (DU3WYECKON MOMCIBIO, HCITONB3YS
¢u3nYecKue 3aKOHbI W TPUHIIMIBI, HAa OCHOBE aHajiW3a YCIOBUS 33Jadydl BBHIOUPATH
(hbU3UYECKYI0 MOJIENb, BBIACIATh (PU3NUECKUE BEIMUUHBI U (POPMYJIbI, HEOOXOIUMBIE IS
e€ pelmeHus, MPOBOIUTh PacuéThl M OICHHWBATh PEATLHOCTH TMOJYYCHHOTO 3HAYCHHS
(hU3NIECKOM BEITUYHMHBI,

pemaTrh Ka4eCTBEHHBIC 3a/laud: BBICTpAWBaTh JIOTHUYECKH HEMPOTHBOPECUYUBYIO
IIETIOYKY PACCYKIEHUM ¢ OTIOPOM HA M3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKHE
SIBJICHUS,

UCIIOJIb30BaTh TPU PEIICHUM Y4YeOHBIX 3a7ad COBpPEMEHHbIe WH(OpPMaIIMOHHBIC
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TEXHOJIOT MU AJIs IOUCKA, CTPYKTYPUPOBAHUs!, UHTEPIIPETALIUY U IIPECTaBICHUS Y4EOHOM
U HAYYHO-TIOMYJISIPHON HMH(pOpMAIMK, TMOJYYSHHONM U3 pa3IUYHBIX HCTOYHUKOB,
KPUTHYECKH aHAIM3UPOBATh MOJIyYaeMyo HH(pOpMaInio;

OOBSCHATh MPUHIMIMBI JACUCTBUA MAIIWH, MPUOOPOB U TEXHUYECKUX YCTPOUCTB,
pasnuyaTh yCI0BUS UX 0€30MaCHOI0 UCIIOIb30BaHUS B [IOBCETHEBHOW KU3HH;

OPUBOJAUTH MPUMEPHI BKJIAJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B 0OBSICHEHUE MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHH;

UCIOJb30BaTh TEOPETHUUECKUE 3HAHUSA MO (U3UKE B INOBCEIHEBHOHN >KU3HU IS
oOecrieueHrs O€30MacCHOCTH TpHU oOOpalleHnu C TOpudopaMu M TEXHHUYECKUMU
YCTpOMCTBaMH, JUIsl COXpPAHEHHs 370POBbsi U COOJIIOJEHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B IPYMIE C BHIIOJHEHUEM Pa3IMUHbIX COLUAIbHBIX POJIEH, NIaHUPOBATh
paboTy IPYIIIbI, PALIMOHAIBHO PacIpeAeATh 0053aHHOCTH U IUTAHUPOBATh ACSITEIbHOCTD
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBaTHO OIICHMBATh BKJAJ Ka)XXJIOTO M3 YYaCTHUKOB
IpyHIbl B pEelIEHUE paccCMaTpUBAEMOI MPOOIIEMBI.
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10 KUVIACC
HaumenoBanue
KonuuectBo OcHOBHBIE BUIBI ACSITEIBHOCTU
Ne n/m pa3zIesoB U TEM [IporpammHoe coaepkanue
9JacoB 00yJaronmxcst
y4eOHOro mpeamMera
Paznes 1. ®u3uka 1 MeTOIbI HAYYHOI'O MO3HAHUSA
1.1 |®uszuka u MEeTObI 2 dusnka - Hayka o pupoje. Hayunsie [M3ydyeHne HaydHbIX (IMIUPUUYECKUX U
Hay4YHOTO MTO3HAHUS METO/Ibl TO3HAHUS OKPY’KAIOIIETO TEOPETHUYECKHUX) METOJI0B ITO3HAHHUS

MHUpa. OKPY’KaIOILET0 MUpA.
Ponp sxciepruMeHTa U TEOpUM B OOcy>xaeHue rpaHull IPUMEHUMOCTH
MpoLIeCcCe MO3HAHUSI IPUPOIBI. dbu3nUecKux 3aKOHOB U Teopuil. Pabora B
OKCIIEpUMEHT B (PU3UKE. rpynme no noAroToBKE KOPOTKUX
MonenupoBaHue pU3NYECKUX COOOIIEHH O POJIU U MeCcTe (PU3UKH B
SBJICHUU U ITpoueccoB. HayuHble HAayKE U B IPAKTUYECKOU AEATEIIBHOCTU
runoTe3bl. u3nveckue 3aKOHbI U Troel.
Teopuu. I paHUIIbl MIPUMEHUMOCTH JleMOHCTpalusi aHAJIOTOBBIX U IIU(PPOBHIX
buszndeckux 3akoHOB. [Ipunimm W3MEPUTENLHBIX TPUOOPOB,
COOTBETCTBHUSI. KOMITBIOTEPHBIX JaTYUKOB.
Ponb u MmecTo pusuku B OcBoeHne OCHOBHBIX MPUEMOB PAOOTHI C
dbopMHpPOBAHUN COBPEMEHHOM udpoBoii 1abopatopueit mo pusnuxe
Hay4YHOUW KapTHUHBI MUpPa, B
MPAKTUYECKOMN JEATETbHOCTH JII0JIeH

Wtoro no pazaeny 2

+]1pu pa3paboTke paboueil mporpaMMbl B TEMaTHYECKOM IUIAHUPOBAHUH JIOJDKHBI OBITH YYTEHBI BO3SMOKHOCTH MCIOJIB30BAHUS AIEKTPOHHBIX (LUPPOBBIX)

06p3,30BaTeJ'IBHBIX PECYypPCOB, ABJIAIOMINXCA y‘{e6HO-M€T0):[I/I‘-ICCKI/IMI/I MaTepuajiamMu, COACPKaHNUC KOTOPBIX COOTBETCTBYCT 3dKOHOAATCIBCTBY 00 O6pa30BaHI/II/I.
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Pa3nen 2. Mexanuka

2.1

Kunematuka

MexaHnyeckoe ABUKECHUE.
OTHOCUTETBHOCTh MEXaHUYECKOTO
nemxkenna. CucremMa oTcuéra.
TpaekTopusi.

[lepemeltienue, CKOPOCTh (CpeTHsIs
CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOPECHUE MaTepHUaAIbHON TOYKH, UX
MPOEKIIMU HA OCH CUCTEMBI

KOOpAHWHAT. Cnoxenue HepeMGHIGHI/Iﬁ

Y CJIO)KEHHUE CKOPOCTEM.
PaBHOMEPHOE ¥ PABHOYCKOPEHHOE
MPSMOJIMHEUHOE JIBUYKECHUE.

[" paduku 3aBUCUMOCTH KOOP/MHAT,
CKOPOCTH, YCKOPEHUSI, IyTH U
[epEMELECHNUS MATEPUATIBHOW TOUKHU
OT BPEMEHHU.

CBoOosHOE TIajieHre. Y CKOpEHHE
CBOOOIHOTO ITaJIEHUS.
KpHBOJIMHENHOE IBUKEHHUE.
/[BroKeHNME MaTepUAIIbHOM TOYKU 110
OKPYKHOCTH C IOCTOSIHHOM 110
MOJIYJIFO CKOPOCTBIO. YTJI0Bast
CKOpPOCTb, JINHEWHAS! CKOPOCTb.
[lepuon 1 yactora obparieHusl.
L{eHTpOCTpEMUTEIBEHOE YCKOPEHHUE.
TexHn4eCKue yCTpOMCTBa U

[IpoBeneHNE SKCTIEPUMEHTA: H3yUYCHUE
HEPAaBHOMEPHOTO JIBIYKCHUS C TIEITBIO
OTIpE/ICIICHHS] MTHOBEHHON CKOPOCTH;
MCCJICIOBAHUE COOTHOIICHUS MEKIY

My TSIMU, TIPOHCHHBIMH TEJIOM 32
MOCJICIOBATEIHLHBIC PABHBIC TIPOMEKYTKH
BPEMEHU IIPU PaBHOYCKOPEHHOM
NBIKEHUHU C HAYaJIbHOM CKOPOCTHIO,
PaBHOU HYJIIO; H3yYCHUE JIBIKCHUS
[apyuKa B BA3KOHN KUIKOCTH; U3yUCHUE
NBYDKCHUS TeJla, OpOIIIEHHOTO
ropu3oHTagbHO. O0BsICHEHNE OCHOBHBIX
MPUHITUTIOB JICUCTBUSI TEXHUUECKUX
YCTPOWCTB, TAKUX KaK: CIUIOMETD,
[IEMTHbIC ¥ pEMEHHBIE TIEpeIaun
IBIDKEHUS, U YCIIOBHIA MX 0€30TIaCHOTO
WCITOJIb30BAHUS B TIOBCETHEBHOM YKU3HHU.
Pemienue pacy€THbIX 3a/1a4 C IBHO
3aIaHHOM (PU3UYECKON MOJIETIBIO C
MCITOJIb30BAHUEM OCHOBHBIX (hOPMYJT
KUHEMaTHKHU.

[TocTpoenue u ananu3 rpaduKoB
3aBUCUMOCTEH KHHEMAaTUYECKUX BETUYHH
OT BPEMEHH JIJIs1 pPABHOMEPHOTO
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[IPAKTUYECKOE IIPUMEHEHHUE:
CIIUJIOMETP, ABUKEHUE CHAPSIOB,
LICTIHBIC U PEMEHHBIE ITEpeIaun

1 PAaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
IBU>KEHUS.

Pacno3naBanue Gpu3NUeCcKUX SBICHUM B
y4eOHBIX OMBITAX U OKPYKAIOIIEH KUZHU:
PaBHOMEPHOE U PaBHOYCKOPECHHOE
MPSMOJIMHEHHOE IBKEHHE, CBOOOIHOE
MajiCHUE TEJ, IBMKEHUE TI0 OKPYKHOCTH.
Ornrcanye MEXaHUIECKOTO JTBMKCHHUS C
HCITOJTB30BaHNEM (DU3UYCCKUX BEITMYHH:
KOOpPJIMHATA, Ty Th, IEPEMEIIICHUE,
CKOpOCTh, yCKOpeHue. PaboTa B rpymmax
MpY TUIAHUPOBAHUH, TIPOBEJICHUN U
WHTEPIPETALUU PE3YIHTATOB OIBITOB U
aHaJIM3e JOMOTHUTEIbHBIX HCTOYHUKOB
nH(OpPMAITUU IO TEME

2.2

JIMHaMMKa

[IpyHUMIT OTHOCUTENBHOCTH [ anues.
[IepBblii 3ak0H HbrOTOHA.
MHepunaibHble CUCTEMBI OTCUETA.
Macca tena. Cuna. [Tpuniumn
CyIIEepIIO3ULIUU CUJl. BTOpOH 3aKOH
HeroToHa 1151 MaTepuaibHON TOUYKH.
Tperuii 3akoH HeroToHa 11t
MaTEepUAIIbHBIX TOYEK. 3aKOH
BCEMUPHOTO TAroTeHus. Cuia
TspkecTd. [lepBas kocMuueckas
CKOpOCTb.

CpaBHEHHE MacC B3aMMOAENCTBYOIINX
Te.

M3yueHne 3aBUCUMOCTH CHJIbI YIIPYTOCTH
oT nedopmalu; CpaBHEHUE CUIT TPEHUS
MOKOSI, KAUYEHUS U CKOJIBKCHUSI.
OObsicHEHUE HEBECOMOCTH.

[IpoBeneHne 3KCIEpUMEHTA:
MCCJIEIOBAHNE 3aBUCUMOCTH CHIT
YIIPYTOCTH, BOSHUKAIOIINX B TIPYKUHE U
PE3MHOBOM 00pasiie, OT uX
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Cuia ynipyroctu. 3akoH ['yka. Bec
Tela.

Tpenue. Buapl Tpenus (1mokos,
CKOJIbYKCHHUSI, KAYEHU ).

Cuina tpenusi. Cyxoe TpeHue.

Cuita TpeHUsI CKOJIbKEHUS U CHUJIa
TpeHus nokosi. Koagpuuuent tpenus.
Cuiia cOnpOTUBIICHUS IPH IBUKEHUN
TEeJIa B )KUJKOCTH WJIU Ta3e.
[TocTynaTenbHOE U BpallaTeIbHOE
NBIKEHHE a0COJIIOTHO TBEPAOTO Tea.
MOMEHT CHJIBI OTHOCHUTEIBLHO OCH
BpauieHus. [lneqo cunbl. Ycnosus
paBHOBECHUSA TBEPIAOIO TEA.
TexHuyecKkue yCcTporucTBa u
[MPAaKTUYECKOE MPUMEHCHHUE:
MOAIIUITHUKY, IBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB

nedopMalim; u3yuyeHue JIBHKEHUS
OpycKka 1o HaKJIOHHOM TIJIOCKOCTH;
HCCIIeIOBAaHNUE YCIIOBUM paBHOBECHS
TBEPJIOTO TeJ1a, UMEIOIIETO OCh
BpaITCHUSI.

OOBsicHEHHE 0COOCHHOCTEM
PaBHOMEPHOTO M PaBHOYCKOPEHHOTO
MPSMOJUHEHHOTO JIBUKEHHS, CBOOOTHOTO
MaJICHUsI T, IBHKCHUS 110 OKPYKHOCTH
Ha OCHOBe 3aK0oHOB HbIoTOHA, 3aK0HA
BCEMHUPHOTO TATOTCHUS.

OOBsiCHEHNE OCHOBHBIX IMPUHITAIIOB
TeHCTBYS MOAIIAITHUKOB U UX
MPAKTUIECKOTO MPUMECHEHUS.
OOBsiCHEHUE TBUKEHUSI UICKYCCTBEHHBIX
CITyTHHUKOB.

Permenne pacu€éTHBIX 3a/1a4 C SIBHO
3aIaHHOM (PM3UYECKON MOJIETIBIO C
HMCII0JI30BaHUEM OCHOBHBIX 3aKOHOB U
bopMyn TMHAMUKU.

PacnosnaBanue Gu3NUECKUX SBICHUN B
y4eOHBIX OMBITAX U OKPYKAIOIIEH KU3HHU:
WHEPIMS, B3aUMOACHCTBUE TEJl. AHATIU3
(bU3UYECKUX MPOIECCOB U SIBJICHUM C
HCITOJIb30BAaHUEM 3aKOHOB M IMTPUHITUIIOB:

3aKOH BCCMHPHOT'O
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Tarorenus, I, II u I1I 3akonsr HeroToHA,
[IPUHITUIT CYTIEPIO3ULINHU CUJI, TIPUHITUIT
PaBHONIPABHOCTH MHEPIIUATIBHBIX CUCTEM
OTCU€Ta

2.3

3aKOHBI COXpPAaHCHHA B
MCXaHHKE

HmiyieCc MaTepragIbHOW TOUKHU
(Tena), cUCTEMBI MaT€pUATbHBIX
TOYEK. IMITyJIbC CUJIBI U U3MEHEHUE
MMITYJIbCA T€JIA. 3aKOH COXPAHEHUS
MMITyJIbCca. PeakTHBHOE ABUYKEHHUE.
PaboTa cuiibl. MOITHOCTD CHJTBI.
Kunernueckas sHEpTHs
MaTepuaibHOU Touku. Teopema 00
W3MEHEHUH KHHETUYECKON SHEPTHUH.
[loTeHManbHas SHEPTruUsl.
[loTeHUMaIbHAS SHEPTUS YIPYTO
neopMUPOBAHHON NIPYKUHBI.
[loTeHImanpHas YHEPTUs Tena BOIU3H
noBepxHOCTH 3emMiu. [loTeHnanbHbIe
Y HEOTEHUHAIbHBIE CUJIbI. CBSI3b
pabOThI HEMOTEHIIUATLHBIX CHJI C
M3MEHEHNEM MEXaHUYECKOU SHEPTUun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON SHEPTUU.

Yrpyrue u Heynpyrue

[IpoBeaeHNE SKCIEPUMEHTA: U3YyUYECHUE
a0COJIIOTHO HEYNPYTOro yaapa ¢
MOMONIBIO IBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB; UCCJIEIOBAaHUE CBSI3HU Pa0OThI
CUJIbI C U3MEHEHUEM MEXaHUUYECKOMN
PHEPIUHU TeJa Ha IPUMEPE PACTKEHUA
PE3MHOBOTO KI'yTa.

OrneHka aOCOIOTHBIX U OTHOCUTEIBHBIX
MOTPEUTHOCTEN U3MEPEHUIN PU3NYECKHUX
BEJIMYMH.

Pemenne pacu€THbIX 3a/1a4 C SIBHO
3aIaHHOM (PU3UYECKON MOJIETIBIO C
MCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB U
dhopMysT TUHAMUKH U 3aKOHOB
COXpaHEHHS.

PenieHne kaueCTBEHHBIX 3a/1a4 C ONOPOH
Ha U3y4YEHHBbIC B pazjeine «MexaHuka»
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUe
SIBJICHUS.

Onucanue MEXaHUYECKOro ABUKEHUS C
MCITOJI30BaHUEM (DU3UYECKUX BEITUYHH:

HMITYJIbC TCJIa, KHHCTHYCCKAs SOHCPIus,
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CTOJIKHOBEHHMSI.

TexHu4yecKkue yCcTporucTBa u
[IPaKTUYECKOE IPUMEHEHHUE: BOJOMET,
KOIIED, NTPY>KUHHBIN TUCTOJIET,
JIB)KCHUE PAKET

[NOTEHLUAJIbHAS DHEPT U], MEXaHUYECKast
paboTa, MEXaHUUYECKas MOIIIHOCTb.
AHanu3 GU3NYECKUX MPOILIECCOB U
SIBJICHUM C UCIIOJIb30BAHUEM 3aKOHA
COXPaHEHMSI MEXaHUYECKOU SHEPTUH,
3aKOHA COXPAHEHUS UMITYJIbCA.
OOBbscHEHNE OCHOBHBIX MPUHIUIIOB
NIEUCTBUS U MPAKTUYECKOTO IPUMEHEHUS
TEXHUYECKUX YCTPOMCTB, TAKUX KaK:
BOJOMET, KOIIEP, NPYKUHHBIN MTUCTOJIET.
OOBbsicHEHUE IBMXKEHHS PAKET C ONOPOM
Ha U3y4eHHbIe (PU3NUECKHE BETUYUHBI U
3aKOHBI MEXaHUKH.

lcrionb30BaHue Mpy MOATOTOBKE
COOOIIIEHUI O TPUMECHEHUH 3aKOHOB
MEXaHUKN COBPEMEHHBIX
MH(GOPMALMOHHBIX TEXHOJIOTHH IS
MMOMCKa, CTPYKTYpPHUPOBAHHS,
WHTEPIIPETALNN U NIPEICTABICHUS
uH(pOpMallUU, KPUTUYECKUHN aHan3
nosyyaemoit unopmanuu [Ipoenenue
KOCBEHHBIX U3MEPEHU, UCCIETOBAHUI
3aBUCUMOCTEN (PU3NYECKUX BEJTUUHH,
[MPOBEPKA MPEII0KEHHBIX TUIIOTE3

Htoro no pazneny

18
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Paznen 3. MoJgiekyJasipHasi Gu3nKa 1 TEPMOJIMHAMHUKA

3.1

OCHOBBI MOJIEKYJISIPHO-
KUHETUYECKOU TEOpUHU

9

OCHOBHBIE MOJI0KEHUS MOJIEKYJISIPHO-
KUHETUYECKOW TEOPUHU U UX ONBITHOE
obocHoBanue. bpoyHosckoe
nekenue. Juddysua. Xapakrep
TIBYDKCHUS M B3aMMO/ICHCTBUST YaCTHIL
BelecTBa. Mojenn CTpoeHus ra3os,
YKAJIKOCTEN M TBEPABIX TET U
0OBSICHEHHE CBOMCTB BEILIECTBA HA
OCHOBE 3TUX Mozener. Macca u
pa3mepsl MoJieKyJl. KoaudyecTBo
BeniecTna. [locrosunas ABoraapo.
TennoBoe paBHOBecue. TemmnepaTypa
u e€ n3mepenue. [llkana remneparyp
Llenbcus. Mopaens ueaabHOIo rasa.
OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-
KUHETUYECKON TEOPUU HICAUTHHOTO
rasa.

AOcomI0THasl TeMIlepaTypa Kak Mepa
CpeaHEe KHUHETUYECKON SHEPTUU
TEIJIOBOTO JIBM>KEHUS YaCTHII rasa.
[[Ixana remneparyp KenbBuHa.
['a30BbIC 3aKOHBI. Y PaBHECHUE
MenneneeBa-Kianelipona. 3akoH

[laneToHa. M30mporecchl

[IpoBeneHNE KCIEPUMEHTA:
OIPEJIEIIEHNE MAaCcChl BO3/TyXa B KIIACCHOM
KOMHaTe Ha OCHOBE U3MEPEHUI 00bEMa
KOMHATBI, IaBJICHUSI U TEMIIEPATYPbI
BO3/lyXa B HEW; HCCIIEIOBAaHUE
3aBUCUMOCTH MEX]ly apaMeTpaMu
COCTOSIHHSI pa3pEKEHHOTO Ta3a.

OneHka abCONIOTHBIX U OTHOCUTEIBHBIX
MOTPEUTHOCTEN U3MEPEHUIN (PU3NYECKHUX
BEJIUYMH.

OOBbscHEHNE OCHOBHBIX MPUHIUIIOB
eNCTBUN TEpMOMETpa U OapoMeTpa U
YCIIOBUHM MX O€30MaCHOTO HCIIOIb30BaHMS
B IIOBCEIHEBHOM KU3HU.

Pacnio3naBanue GU3NUECKUX SIBICHUM B
y4EeOHBIX OIBITAX U OKPY’KAOLIEH JKU3HU:
g Py3usi, OpOyHOBCKOE TBUKEHUE.
OnucaHue TEIIOBbIX SIBICHUH C
MCIIOJIb30BaHNEM (PU3UYECKUX BEINYHH:
TaBJICHUE Ta3a, TeMIepaTypa, CPeaHss
KHMHETHYECKasl JHEPTUS XaOTUYECKOT O
NIBUKEHUS MOJIEKYJI,

CpeIHEKBaAPATHUYHASI CKOPOCTh
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B UJICAJIbHOM Tra3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM BEILIECTBA.

[" paduueckoe npeacTaBiIeHNE
M30IPOLIECCOB: U30TEPMA, U30X0PAa,
n3o0apa.

TexHuyecKkue yCcTporucTBa u
MPaKTHIECKOEe MPUMEHEHHE!
TEPMOMETP, OapoMeTp

MOJIEKY L.

AHanu3 pU3NYECKUX MpoLEeccoB U
SIBJICHUM ¢ ucrojib3oBaHueM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpEHEN
KUHETHYECKOW SHEPTUH TEIJIOBOTO
NIBH>KEHUST MOJIEKYJI C a0COJIFOTHOM
TEMIIEPaTypOH.

Pelienne pacu€THBIX 3a/1a4 C IBHO
3aIaHHOUN (PM3UYECKON MOJIETIBIO C
MCII0JIb30BaHUEM OCHOBHBIX MTOJIOKEHUIM
MKT, 3aKk0HOB 1 pOpMYIT MOJEKYISIPHON
(bu3HKH.

PaboTa B rpynmnax npu rmiaHUpOBaHUH,
MPOBEJCHUN U UHTEPIIPETALINU
PE3YJIbTATOB OIBITOB U aHAJIN3E
TOTIOJIHUTEJIbHBIX HCTOYHUKOB
nH(pOpMAIUU IO TEME

3.2

OCHOBBI
TEPMOJUHAMUKHN

10

TepmoauHaMHUYeCKasi CUCTEMA.
BHYyTpeHHsIs DHEPTUS
TEPMOJUHAMUYECKON CUCTEMBI U
CIIOCOOBI €€ U3MEHEHUSI.
KosnuecTBo TEIOTHI U paboTa.
BHyTpeHHsIs1 SHEpPTrUsi OTHOATOMHOTO
WJealbHOro ra3a. Buabl
TeIUIoNepeaayu: TEMIONPOBOIHOCTb,
KOHBEKIIUS, U3JIy4eHUe. Y IeabHast

TCILIOEMKOCTh BEIIIECTBA.

[IpoBeaeHNE SKCIIEPUMEHTA: U3MEPEHUE
YIETBbHOU TEIMITOEMKOCTH BELIECTBA.
Orenka aOCOFOTHBIX M OTHOCUTEHHBIX
MOTPENTHOCTEH U3MEPEHHUIN (PU3NUECKHIX
BEJIMYMH.

W3yuenne Moaenel mapoBoi TypOUHBI,
BUTATENI BHYTPEHHETO CTOPaHus,
PEAKTUBHOIO JIBUTATEIS.

OObsiCHEHUE IPUHIIUIIOB JICUCTBUS U

YCJIOBI/Iﬁ 0e€3011aCHOI0 UCIIOJIHL30BAHUS
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KoJnuecTBO TEII0Th IpH
TeIIonepeaaye.

[Tonsarue 00 aguabaTHOM ITpoIiecce.
[lepBbIii 3aKOH TEPMOJUHAMHUKHU.
[IpuMeHeHUE TTEPBOro 3aKOHA
TEPMOJMHAMUKH K U3omporeccam. I’
paduueckas UHTeprpeTanus padboThl
rasa.

BTOpo# 3aKOH TEPMOIVMHAMUKH.
HeobpaTtuMocTh Ipo11eccoB B
IPUPOJE.

TermoBbie MamuHbl. [TpuHIIUATIBI
NEeCTBUS TEIIOBBIX MAallIUH.
[IpeoOpa3zoBaHus SHEPTUH B TETJIOBBIX
MalllHAX.

KoadunmeHT nonesHoro aeicTBus
TETJIOBOM MAIIIMHEI.

[{ukn Kapno u ero koagdunreHt
[MOJIE3HOT'O JICHUCTBHUS.
DKoJIorHYecKue npoosIeMbl
TEIUIOPHEPT € TUKH.

TexHnu4eckue yCcTpoucTna u
MPAKTUYECKOE TPUMEHEHHUE:
NIBUTATE]Ib BHYTPEHHETO CTOpaHMUS,
OBITOBOM XOJIOTUIBLHUK, KOHIUIITUOHED

B IIOBCEHEBHOM KU3HU ABUTATENS
BHYTPEHHETO CrOpaHusi, OBITOBOTO
XOJIOAUIbHUKA, KOHAULIMOHEPA.
Onucanue CBOMCTB TeJl U TETIOBBIX
SIBJICHUI C MCITOJIb30BAaHUEM (PHU3UICCKUX
BEJINYMH: JIABJICHUE T'a3a, TEMIIEPATYpa,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSS
pHEprusd, pabora raza. Pemenue
pPacu€THBIX 3aJ1a4 C SIBHO 3a/IaHHOM
(U3UYECKON MOJENBIO C UCIIOJIB30BAHUEM
OCHOBHBIX 3aKOHOB U (hOpMYJT
MOJIEKYJIAPHON (PU3HKHU U
TEPMOJUHAMUKH.

PenieHne kaueCTBEHHBIX 3a/1a4 C OIIOPOH
Ha U3y4YeHHbIE B paznene «MonekysipHast
bu3MKa U TEPMOJUHAMUKAY 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SIBJICHHUS.
PaboTa B rpynmax mpu aHaimse
TONIOJIHUTEIBbHBIX NCTOYHUKOB
nH(pOpMAIUU IO TEME
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3.3

ArperaTHble COCTOSIHUS
BerecTBa. Pa3oBbIC
Mepexo/1bl

[TapooOpazoBaHue U KOHACHCAIHS.
Hcnapenue u kuneHue. AOCONOTHas
1 OTHOCUTEbHAS BIAKHOCTh BO3yXa.
HacelmenHsii map. Y aenbHas TeIioTa
napooOpa3oBaHus. 3aBUCUMOCTh
TEMIIEPATYPbI KATIEHUS OT TABICHUS.
TBEpnoe teno. Kpucrammmueckue u
amop(HbIe Tena. AHU30TPONUS
CBOWCTB KpUCTAILIOB. JKuakue
kpucTtaiuibl. COBpeMEHHbBIE
Matepuainsl. [inaBinenne n
KpUCTAJUTA3aUusA. Y IeJIbHasl TEIUIOTa
riassieHus. CyOnumanus. Y paBHeHHE
TEIUIOBOT0 OanaHca. TexHuyeckue
YCTPOMCTBA U MPAKTUYECKOE
[IPUMEHEHUE: TUTPOMETP U
[ICUXPOMETP, KaJJOPUMETD,
TEXHOJIOTHH TTOTYYEHUSI COBPEMEHHBIX
MaTepHaloB, B TOM YHCIIE
HAaHOMATEPUAJIOB, U HAHOTEXHOJIOTUU

[IpoBeeHNE SKCIIEPUMEHTA: U3MEPEHUE
OTHOCHUTENBHOM BIAXHOCTH BO3/1yXa.
Onenka a0CONIOTHBIX M OTHOCUTEIBHBIX
MOTPEIIHOCTEN U3MEPEHUHN (PU3NIECKIX
BEJIMYMH.

M3ydyeHne CBOMCTB HACBIIICHHBIX MTAPOB,
Croco00B U3MEPEHHUSI BIAKHOCTHU
HabrofeHue KureHus npy NOHMKEHHOM
TaBJICHUM, HAarPEBaHUS U TJIABJICHUS
KPUCTAJUINYECKOTO BEIECTBA.
OObsicHEeHUE IPUHIIUIIOB JICUCTBUS U
yCJI0BUM O€30MaCHOTO UCIOJIH30BAHUS B
[MOBCEIHEBHOM KU3HU TUTPOMETPA,
[ICUXPOMETPA, KaJIOPUMETPA.

M3ydeHne TEXHOJIOTUI Oy YEHHUs
COBPEMEHHBIX MAaTE€pUaJIOB, B TOM YHUCJIE
HaHOMATEPHUAJIOB.

Pelienre pacu€THBIX 3a/1a4 C IBHO
3aTaHHOM (PHU3UICCKON MOJICTIBIO C
MCIIOJIb30BaHUEM YPABHEHUS TEIIJIOBOTO
Oasanca.

PenieHne kaueCTBEHHBIX 3a/1a4 C ONIOPOH
Ha W3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
1 (HU3UYECKUE SBIICHUS 10 TEME.
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Pacno3naBanue pu3nyecKkux siBJICHUN B
y4IEOHBIX OMBITAX U OKPYIKAIOIICH KU3HHU:
nedopMarus TBEPALIX TEJ, HarpeBaHUE U
OXJIAKJICHUE TEJI, ©3MEHEHHUE arperaTHbIX
COCTOSIHUI BEIIECTBA U OOBSICHEHHUE HX
Ha OCHOBE 3aKOHOB U (pOopMyJI
MOJIEKYJIAPHOUN (PU3HKHU.

Hcnonb3oBanre HHGOPMAITMOHHBIX
TEXHOJIOTHH JIJIS1 IOMCKA,
CTPYKTYpHUPOBaHUS, UHTEPIIPETALIUU U
MpecTaBICHUs HHOOPMALIMK TIPH
MOATOTOBKE COOOIIEHUM O TPUMEHEHUHU
3aKOHOB MOJIEKYJIIPHON (DU3UKHU U
TEPMOJIMHAMUKH B TEXHUKE U
TEXHOJIOTHSIX

Htoro no pazaeny 24
Paznen 4. JjaekTpoauHAMMKA
4.1 |DnexTpocTaTuka 10 [IpoBeneHue 3KCIEpUMEHTA: U3MEPEHUE

DneKTpu3alus Tel. DINeKTPUUECKUI
3apsn. JBa BUIa JIEKTPUUECKUX
3apsinoB. [[pOBOHUKY, TUIIEKTPUKH
W TIOJIyIIPOBOJHUKH. 3aKOH
COXpaHEHUS AIEKTPUUECKOTO 3apsijia.
B3auMmoelicTBrE 3apsi10B. 3aKOH
Kysiona. TodeuHblll 31EKTPUUECKUI
3apsl. DIEKTPUUECKOE MOJIE.

PIEKTPOEMKOCTH KOHIEHCATOPA.
Onenka a0CONIOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTEH U3MEPEHHUMN (PU3NUECKIX
BEJINYHH.

M3yyeHue NpuHILIMIIOB AEUCTBUSA
DIIEKTPOCKOIIA, dJIEKTPOMETPA,
KOHJIEHCATOpaA.

M3ydyeHne npuHUMIIOB 1EUCTBUS
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HanpsokEHHOCTD 3JIEKTPUYECKOTO
nosst. [[puHnun cynepno3uiuu
DIEKTPUYECKUX Nosiel. JInHuu
HaNPsHKEHHOCTH DJIEKTPUYECKOTO
TOJIS1.

PaboTa cui1 31eKTPOCTaTUYECKOTO
nons. [lorennuman. PasHocts
roTeHuanoB. [IpoBogHuku u
TUDJICKTPUKU B DJIEKTPOCTATUYECKOM
nosue. Jlusnektpuueckas
MIPOHUIIAEMOCTb. DIEKTPOEMKOCTD.
KonpaeHncarop. DneKTpoEMKOCTh
MJIOCKOTO KOHAEHCATOpa. DHEPIUs
3apsKEHHOT0 KOHAEHCATOPA.
TexHuyecKkue yCcTporucTBa u
[MPAaKTUYECKOE MPUMEHCHHUE:
PIIEKTPOCKOIL, SJIEKTPOMETP,
PIIEKTPOCTATUYECKAsl 3allNTa,
3a3eMJIEHUE 3JIEKTPOIIPUOOPOB,
KOHJIEHCATOp, KOTIMPOBAJIbHBIN
arrapar, CTpPyUHbIN ITPUHTED

U yCIIOBUN O€3011aCHOTO MPUMEHEHUS B
MPaKTUYECKOM )KU3HU, KOMUPOBAIBHOIO
amnrapara, CTpyMHOro npuHTepa.
PaccmoTpenue pu3ndeckrux OCHOBAHUM
PIEKTPOCTATUYECKOM 3alIUTHI U
3a3eMJICHUs JIEKTponpuOopoB. PemeHue
pacyETHBIX 33/a4 C IBHO 3a/IaHHOU
(bu3MYECKOI MOJEIBIO C UCTIOIB30BaHUEM
OCHOBHBIX 3aKOHOB U (OpMYJT
PIIEKTPOCTATUKH. PellleHne KaueCTBEHHBIX
3a/1a4 ¢ OMOPOW HA U3yUECHHBIE 3aKOHBI,
3AKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS
PIEKTPOCTATUKU. PacriozHaBaHue
(bU3NYECKUX SIBJICHUI B YU€OHBIX OMBITAX
1 OKPY’KaIOILIEH dKU3HU: dJICKTPU3ALIHS
TeJl, B3aUMOJEHCTBUE 3apsJIOB U
00BSCHEHHE UX HAa OCHOBE 3aKOHOB U
(dhopMyIT SIEKTPOCTATUKH.

OrnurcaHue N3y4eHHbIX CBOMCTB BEIIECTBA
U DIIEKTPUUECKUX SBJICHUM C
MCITOJIb30BaHUEM (DU3UUCCKUX BEITHYUH:
DIIEKTPUYECKUM 3apsll, HAIPSHKEHHOCTh
RIIEKTPUYECKOTO TOJI,
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MOTEHIMAJI, PAa3HOCTh MOTEHIIUAJIOB,
PIIEKTPOEMKOCTb.

AHanu3 GU3NYECKUX MPOIIECCOB U
SIBJICHUI C UCIIOJIb30BAHUEM (DPU3HUECKUX
3aKOHOB: 3aKOHA COXPAHEHUS
PIIEKTPUYECKOTO 3apsijia, 3akoHa KyoHa.
PaboTa B rpynmnax nmpu aHajiuse
JTOTIOJTHUTEIbHBIX HCTOUHHUKOB
MH(GOpPMallMU U MOATOTOBKE COOOLIECHHM O
MPOSIBIICHUH 3aKOHOB AJIEKTPOCTATUKH B
OKpY>KaroIen )KU3HU ¥ MPUMEHEHUH UX B
TEXHUKE

4.2

[ locTOsTHHEBII

PIEKTPUYECKUH TOK.

TOKM B pa3IM4HBIX
cpenax

12

DIIEKTPUYECKUAN TOK. Y CIIOBUS
CYIIECTBOBAHMUS JIEKTPUUYECKOTO
Toka. Mlctounuku Toka. Cuia Toka.
[IOCTOSIHHBIN TOK.

Hanpsxenue.

3akoH OMa U1l y4acTKa [EMu.
DIEKTPUYECKOE COTPOTHUBIIEHUE.

Y 1eabpHOE COIIPOTHUBIICHUC BCIICCTBA.

[TocnenoBaTenbHOE, MapalieIbHOE,
CMEIIaHHOE COCIMHEHHE
MPOBOTHUKOB.

PaboTa 31eKTpUIecKoro Toxa.
3akoH J[xoyng-JIenna. MomHoOCTh
PIEKTPUYECKOTO TOKA.

[IpoBeaeHNE SKCIEPUMEHTA: U3YyUYCHUE
CMEIIaHHOI'O0 COEAUHEHUS PE3UCTOPOB;
n3Mepenue IJ1C nCTouHMKa TOKA U €r0
BHYTPEHHETO CONPOTHBIICHUS;
HaOJII0JICHHUE JICKTPOJIU3a.

OrneHka a0COIOTHBIX M OTHOCUTEJIBHBIX
MOTPENTHOCTEH U3MEPEHHUIN (PU3NUECKIX
BEJIMYMH.

OObsiCHEHUE IPUHIIUIIOB JICUCTBUS U
YCJIOBHI 0€3011acCHOTO TPUMEHEHUS
aMIIEpMETpa, BOJBTMETPA, PEOCTATA,
MCTOYHUKOB TOKA,
PJIEKTPOHArPEBATEIIBHBIX U

DIIEKTPOOCBETUTEIBHBIX TPUOOPOB,
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DIEKTPOJIBUKYIIAS CHIIA U
BHYTPEHHEE COIPOTUBIICHHE
MCTOYHUKA TOKa. 3akoH OMma Jiist
MOJTHOM (3aMKHYTOM ) SJIEKTPUUECKOM
nernu. KopoTkoe 3aMbIKaHueE.
DNEeKTPOHHAS TPOBOJIUMOCTH TBEPABIX
METAJJIOB. 3aBUCHUMOCTh
CONPOTUBJIEHUSI METAIIJIOB OT
TemrepaTypbl. CBEpXIPOBOAUMOCTb.
DIEKTPUYECKUN TOK B BaKyyMe.
CBONCTBA IEKTPOHHBIX TyYKOB.
[TonynpoBoguuku. CoOCTBeHHAs U
MpUMECHasi TPOBOJANMOCTh
MOJynpPOBOAHUKOB. CBOKCTBA p-N-
nepexoza.

[ToyIpOoBOTHUKOBBIE TIPUOOPHI.
DIIEKTPUYECKUN TOK B paCTBOpax U
pacIiiaBax 3JeKTPOIUTOB.
DNEeKTPOIUTHYECKas JUCCOIUALIUS.
DIEKTPOIIH3.

DIEKTPUYECKUN TOK B Ta3ax.
CamocToATenbHbIN U
HECAaMOCTOATENbHBIN pa3psia. MonHus.
[Lira3zma.

TexHu4uecKkue yCTpoucTBa 1

TEpPMOMETPA CONPOTUBJICHUS],
BAKYYMHOTO JIM0J1a, TEPMUCTOPOB U
($hoTOPE3UCTOPOB, MOJIYITPOBOTHUKOBBIX
TUOJI0B, TAJIbBAHUKH.

Pemenne pacu€THbIX 3a/1a4 C SIBHO
3aTaHHOM (PHU3UIECKON MOJICTIBIO C
MCMOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
dhopmyt Tembl «IlocTossHHBIN
PIEKTPUYECKUN TOKY.

Pacnio3naBanue GU3NUECKUX SBJICHHU B
y4EOHBIX OMBITAX U OKPYIKAIOIIEH KU3HU:
PIIEKTPUYECKAs POBOJAUMOCTb, TETIIOBOE,
CBETOBOE, XUMHYECKOE, MATHUTHOE
IEVICTBUS TOKA.

AHaU3 JNEKTPUYECKUX SIBIICHUH U
[TPOLIECCOB B LIEMSAX IMOCTOSTHHOTO TOKA C
MCIIOJIb30BaHUEM 3aKOHOB: 3aKOH OMa,
3aKOHOMEPHOCTH IMOCJIEI0BATEIBHOTO U
[MapaJJICIIbHOTO COCIMHEHUS
[IPOBOJHUKOB, 3aK0H Jlxoyisa-JleHna.
OrnurcaHue U3y4eHHbIX CBOMCTB BEIIECTB
Y JIEKTPUUYECKUX SIBJICHUMU C
MCIIOJB30BaHNEM (PU3HYECKUX BEJIUUMH:
PIEKTPUYECKUH 3apsijl, CUJla TOKa,
PIIEKTPUYECKOE HaAIPSHKEHUE,
PIEKTPUYECKOE COTPOTUBIICHUE,
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MpPaKTHYECKOEe MPUMEHEHHE!
amIiepMeTp, BOJIBTMETP, PeocTar,
WUCTOYHHUKH TOKA,
DIIEKTpOHATpeBaTEIbHbBIE IPHOOPHI,
HIIEKTPOOCBETUTEIbHBIE TIPUOOPHI,
TEPMOMETP COMPOTHUBIICHUS,
BaKyyMHBI! MO, TEPMHUCTOPHI U
($hoTOpPE3UCTOPHI,
MOJIyIPOBOTHUKOBBIN IO/,
raJbBaHHKa

pa3HOCTh noTeHuanos, J/1C, pabora
TOKa, MOIIIHOCTh TOKA.

M cnionb3oBanue HHOOPMAITMOHHBIX
TEXHOJIOTHH 15 TTIOUCKA,
CTPYKTYpHUPOBaHUS, UHTEPIIPETALIUU U
MpeacTaBlIeHUs] HHPOPMaLIUU MPU
MOATOTOBKE COOOIIEHUM O TPUMEHEHUHU
3aKOHOB MTOCTOSIHHOT'O TOKAa B TEXHUKE U
TEXHOJIOTUSIX

Wtoro no pazueny 22
Pe3epBHOE Bpemsi 2
OBIIEE KOJIMYECTBO 68
UYACOB I10 ITPOT'PAMME
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Ne | HammenoBanue Komuuectso | HOP Peanusanus 3a1a4 nporpamMmbl
/Tl | pa3fesioB U TeM 4acoB BOCITHTAHIA
y4eOHOTO TIpeaAMeTa
1 2 http://www.school.edu.ru/projects/physicexp 7. 1IEHHOCTH Hay4HOT'O MO3HAHUS
1. rpa)xAaHCKOTO BOCIIUTAHHS
Pa3nen 1. ®usuka u http://www.int-edu.ru/soft/fiz.html
MeTOIbl HAYYHOT'0
MO3HAHUA
2 Paznen 2. Mexanuka 18 http://www.phizinter.chat.ru/ 2. HaTPUOTHUYECKOTO BOCIIUTaHHSA
3 Pazznen 3. MoJexyasipuast 24 http://www.fizika.ru/ 3. IyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUS
¢usnKa ¥ TEpPMOAMHAMHKA 4. 5CTETHYECKOTO BOCTIUTAHUS
4 22 http://www.fizika.ru/ 5. TPyIOBOTO BOCIIHTAHUS
Pa3nea 4. http://experiment.edu.ru/ 6. DKOJIOTMYECKOT0 BOCIIUTAHUS
DJIeKTPOIMHAMHUKA
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11 KJIACC
Haumenosanue

Komuuect OCHOBHBIE BUJIBI JIEATEIILHOCTH

No n/mt pa3ziesioB U TEM [IporpammHoOe cosiepxanue
BO YacoOB 00yJaroImMXCcs

y4eOHOTro IpeaMeTa
Paznen 1. DiaekTpoguHAMHMKA
1.1 Mar»urtHoe I10JI€E. 11

DJIEKTpOMarHuTHas
WHTYKITUS

[TocTostHHBIE MarHuThl. B3anmonaencreue
[MOCTOSIHHBIX MarHUTOB. MarHuTHoOE noJie.
BekTop MarHuTHOM MHAYKUMU. [[puHIMI
CYINEPHO3UIIUY MATHUTHBIX MOJIEH. JInHUN
MarHAuTHOW MHAYyKIuU. KapTrHa 1nHui
MAarHUTHOW MHAYKIHUH TOJISI TOCTOSIHHBIX
MAarHuTOB. MarHMTHOE T0JI€ TPOBOIHUKA C
ToKOM. KapTuHa TMHUN MHIYKIMU
MArHUTHOTO MOJISI JJIMHHOTO MPSIMOTO
MMPOBOJIHMKA W 3aMKHYTOT'O KOJIBIIEBOT'O
MPOBOJAHUKA, KATYIIKU ¢ TOKOM. ONbIT
Opcrena. BzanmoelictBue MpoBOAHUKOB C
TOKOM.

Cuiia Amniepa, €€ MOIyJb U HalpaBJICHUE.
Cuia Jlopenna, e€ MOAyJb U HalpaBJICHUE.
JIBYOKEHHE 3apsIKEHHOW YaCTHIIbI

[IpoBeaeHNE SKCIEPUMEHTA: U3yUYCHUE
MarHUTHOTO MOJIsl KaTYIIKU C TOKOM;
MCCIIEIOBAHUE JIEVCTBUSA MOCTOSHHOTO
MAarHuTa Ha paMKy C TOKOM;
MCCIIEIOBAHNE SIBJICHUS
PIEKTPOMArHUTHOM MHTYKIIUH.

Ornenka a0COIOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEPEHHUMN (PU3NUECKHUX
BEJINYMH.

OOBsicCHEHUE IPUHIUIIOB JICUCTBUS U
YCJIOBHI 0€3011aCHOTO MPUMEHEHUS
MOCTOSTHHBIX MAarHUTOB,
PIIEKTPOMArHUTOB, AIIEKTPOABUTATENS,
YCKOPUTENIEH AJIEMEHTAPHBIX YaCTHII,
VHIYKLIAOHHOU IIEeYH.

Penienue pacy€THbIX 3a/1a4 HA
npuMeHeHue Gopmya Tembl « MarHUTHOE
MoJie. JIEKTPOMAarHuTHAsI HHAYKIHUSD.
PenieHne kaueCTBEHHBIX 3a/1a4 C ONOPOH
Ha W3yYECHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU

U (hU3IecKue
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B OJJTHOPOJHOM MarHUTHOM IIOJIE.
Pabora cunel Jlopenta.

SIBIEHUE DIIEKTPOMArHUTHOM
nHAYKIMA. [IoTok BekTOpa
MarHATHON WHAYKITUH.
DJEKTPOABIKYIIAS CHUJIa HHIYKIIAH.
3aKOH 3JICKTPOMAarHUTHOW MHTYKIIUU
dapanes.

BuxpeBoe 3JIEKTpUYECKOE TOJIE.
DJIEKTPOABIKYIIAs CHJIa UHAYKIIVH B
MMPOBOJHUKE, IBHXKYIIIEMCS
[MOCTYNATEIbHO B OJHOPOIHOM
MarHuTHOM IOJIE.

[IpaBuio Jlenua.

NHaykTUBHOCTS. fBIICHHE
CAaMOMHIYKIIMHU. DJIEKTPOJIBUKYIIIas
CUJIa CAMOMHIYKIIUHU.

DHEPrusi MAarHUTHOTO TOJISI KATYIIKH C
TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.
TexHnu4eckue yCTpoucTaa u
MPaKTUYECKOE MPUMEHECHHUE:
MOCTOSIHHBIC MAarHUTHI,
PJICKTPOMArHUThI, JIEKTPOABUTATEb,
YCKOPUTEH 3JIEMEHTAPHBIX YaCTHII,
VHAYKIIMOHHAS M€Yb

SIBJICHUS TeMbl « MarHuTHOE MOJIE.
DJIEKTPOMArHUTHASI UHTYKITUSD).
OnpeneneHue HampaBICHUS BEKTOpa
WHIYKIIUM MarHUTHOTO IOJIs MPOBOJTHUKA
C TOKOM, CHJIbl AMriepa u cuiibl JIopeHria.
Pacno3naBanue pu3nYeCKUX SIBJICHUN B
VICOHBIX OIBITaX U OKPY KAIOIICH JKH3HHU:
B3aHMMOJICHCTBUE MAarHUTOB,
PJIEKTPOMArHuTHas MHAYKIUS, 1CHCTBUE
MarHUTHOTO MOJISI HA IPOBOJIHUK C TOKOM
W IBUOKYIITUMACS 3apsijl.

AHaIM3 2JICKTPOMArHUTHBIX SIBJICHUMU C
HCIOJIb30BaHUEM 3aKOHA
PJIEKTPOMArHUTHOW MHIYKIMU. OnMcaHue
M3YUCHHBIX CBOMCTB BEIIECTB U
PIIEKTPOMArHUTHBIX SIBICHUM C
MCIIOJB30BaHNEM (PU3UYECKUX BEJIUYUMH:
WHYKIMS MArHUTHOTO TOJIsA, CHUJia
Amrnepa, cuia JlopeHna, UHIyKTUBHOCTb
KaTYIIKH, YHEPTUSI DJIEKTPUUECKOTO U
MarHMTHOTO MOJIeH

Hrtoro no pasugeny

11
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Pa3nen 2. KoJsie0anus M BOJIHBI

2.1

MexaHu4ecKue 1
PIEKTPOMArHUTHBIC
KOJICOAHUS

KonebarenbHas cucrema. CBOOOHBIE
MexaHuueckue kojebanus. I°
apMoHHnueckue konebanus. [lepuon,
JacToTa, aMIUIUTy1a U dasza
kosnebanuil. [Ipy>XMHHBIA MasSTHHK.
MareMaTu4ecKui MasiTHUK.
YpaBHEHHE TApMOHUYECKHAX
kosebanuii. [IpeBparnienue sHepruu
MPU FrapMOHUYECKUX KOJICOAHUSIX.
KonebarenbHbiii KOHTYp. CBOOOIHBIE
DIIEKTPOMArHUTHBIE KOJIeOaHus B
UeabHOM KOJIEOATEIbHOM KOHTYDE.
AHJIOTUS MEXKYy MEXaHUYECKUMH U
PIEKTPOMATrHUTHBIMH KOJIEOAHUSAMH.
®opmyna ToMmcona. 3aKoH
COXPaHEHUS SHEPTUH B UJCATHHOM
K0J1e0aTeIbHOM KOHTYpE.
[IpencraBieHue 0 3aTyXarmux
KoJeOanusax. BeiHy X 1eHHBIC
MexaHuveckue kojaebanus. PezoHanc.
BbIHYKI€HHbIE 3JIEKTPOMAarHUTHbBIE
kosebanus. [lepeMeHHbIN TOK.
CuHycOMIaIbHBIN IEPEMEHHBIN TOK.

HccnenoBanue nmapaMmeTpoB
KoJIeOaTeIbHON CUCTEMBI - TIepHO/Ia,
JaCTOTHI, AMIUTATYABI U (ha3bl KOJCOAHMI
(IpY>KUHHBIA U/WJIH MaTEMaTUUCCKUN
MaATHUK). HaOmroaenue 3aryxaronmx
kosnieOanuii. McciemoBanue CBOMCTB
BBIHYKJICHHBIX KOJICOaHUI.
HaOmnronenue pe3oHaHca.

[IpoBeneHrE SKCTIEpUMEHTA:
MCCIIEIOBAHNUE 3aBUCUMOCTH MEPUOA
MaJlbIX K0JIeOaHU Tpy3a HA HUTH OT
JIJTMHBI HUTH ¥ MACChI TPy3a;
MCCIIEIOBAHUE IEPEMEHHOTO TOKA B IEMH
13 IIOCJIEI0BATEIbHO COCTMHEHHBIX
KOHJEHCATOPA, KaTYIIKU U PE3UCTOPA.
Orenka aOCOTIOTHBIX ¥ OTHOCHTEIILHBIX
MOTPENTHOCTEH U3MEPEHHUHN (PU3NUECKIX
BEJIMUMH.

OOBsICHEHUE IPUHITUAIIOB JSHCTBUS U
YCJIOBHI 0€3011aCHOTO IPUMEHEHUS
PIIEKTPUYECKOTO 3BOHKA, T€HEpaTOopa
[MEPEMEHHOTO TOKA, JINHUU
BIIEKTponepeaay.

Pemenne pacu€THbIX 3a/1a4 C SIBHO
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MOIIHOCTE IEPEMEHHOTO TOKA.
AMIUTUTYIHOE U ACUCTBYIOIIEE
3HAYCHUE CUJIbI TOKA U HAIIPSDKCHUS.
Tpanchopmarop. [Ipoussoactso,
nepeaayda u noTpedeHue
DIIEKTPUYECKON SHEPTHH.
DKOJIOTUYECKUE PUCKHU NIPU
[IPOU3BOJICTBE JIEKTPOIHEPTUN.
KynpTypa ucnosib3zoBaHus
PIEKTPOIHEPTUU B MOBCEIHEBHOU
YKU3HH.

TexHuyeckue yCcTporucTBa u
[IPaKTUYECKOE IPUMEHEHUE!
PIIEKTPUYECKHUI 3BOHOK, TEHEPATOP
MEPEMEHHOr0 TOKa, TIMHUU
DIIEKTpoIiepeaay

3aTaHHOM (PHU3UYECKON MOJICTIBIO C
HCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
(hopMyJI, ONTUCHIBAIOIIUX MEXaHUYECKUE U
PIIEKTPOMArHUTHHIE KOJIeOaHus.
Omnucanne MeXaHUYECKUX U
PIICKTPOMArHUTHBIX KOJIeOaHuH ¢
MCIIOJb30BaHUEM (PU3UYECKUX BEJIUYUMH:
MepUOo M 9acTOTa KOJICOaHHH,
aMIuTyAa u asza kojaebaHui, 3apsia u
CuJia TOKa B TApMOHUYECKUX
DIICKTPOMArHUTHBIX KOJICOAHUSX.
PemieHre kaueCTBEHHBIX 3a/1a4 C OMOPOi
Ha U3Y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH,
OITMCHIBAIOIINE MEXaHUYCCKHE U
PIIEKTPOMArHUTHHIE KOJIeOaHus.

Pabora B rpynmnax npu mjiaHupOBaHUH,
MPOBEJICHUN U UHTEPIIPETALINU
PE3YJIbTATOB OIBITOB, U AHAJIU3E
JTOTIOTHUTEIILHBIX HCTOYHUKOB
nH(pOpMAaIUK IO TEME

2.2

MexaHU4eCKue 1
PJICKTPOMAarHUTHHIE
BOJTHBI

MexaHuyecKue BOJIHEI, YCJIIOBUS

pacnpoctpadenus. [lepuoa. CkopocThb

PacpOCTPAHEHHUS U JJIMHA BOJIHBL.
[Toniepeunsie u

N3yuenue oOpazoBaHus U
pacIpOCTpaHEHHUsI MTOTIEPEUHBIX
MIPOJIOJIBHBIX BOJIH.

Habmtoienue otpakeHus
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IIPOJIOJILHBIE BOIHBI.
WnTtepdepentus u qudpaxus
MEXaHUYECKUX BOJIH.

3Byk. CKOpPOCTh 3BYyKa. [ pOMKOCTh
3ByKa. Beicota ToHa. TeMOp 3ByKa.
DJIEKTPOMAarHUTHBIE BOJIHBI.
YcnoBus U3mydeHus
AJIEKTPOMArHUTHHIX BOJIH. B3anmHuas
opueHTanus BekTopoB E, B, u B
3JIEKTPOMArHUTHOM BOJIHE.
CBoiiCcTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpaXk€HUe, NPETOMIICHHE,
noJisipyu3anus, IMppaxkuus,
untepdepenius. CKopocTb
AJIEKTPOMArHUTHBIX BOJIH.

[IIxana 31eKTpOMarHuTHBIX BOJIH.
[IprMeHeHue 3eKTPOMarHuTHBIX
BOJIH B TEXHUKE U OBITY.

[TpuHLMIBI paguOCBSI3U U
TeseBuAcHuA. Paguonokaims.
DJIEKTPOMAarHUTHOE 3arpsi3HEHUE
OKPYXKaroUIEn Cpeibl.

TexHuueckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHHE!
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTPa3BYKOBasl TMarHOCTUKA B
TEXHUKE U MEIUIIUHE, pajap, v

pesioMJIeHUs, HHTep(epeHuu u
TudpakIui MEXaHUYECKUX BOJIH.
HaGntonenue cBs3u rpOMKOCTH 3ByKa
Y BBICOTBI TOHA C AMIUIUTYIOM U
4acTOTOM KOjeOaHUiA, 3ByKOBOTO
pe30oHaHca.

HccnenoBanne cBOMCTB
3JIEKTPOMArHUTHBIX BOJIH:
OTPAXKECHUE, IPEIIOMIICHHUE,
noJiipu3anus, Iuppaxkuus,
uHTepdepenus. M3ydenne ycioBuii
V3JIYYEHUS SIIEKTPOMArHUTHBIX BOJIH,
B3aMMHOW OPUEHTALUHA BEKTOPOB E,
B, 1 B 351IeKTpOMaruuTHOM BOJIHE.
N3ydenune npuMeHeHns
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE
u OBITY.

OO0bsicCHEHUE TPUHIIUIIOB ICUCTBUS U
yCIJIOBUI 0€3011acCHOT0 MPUMEHEHHUSI
MY3bIKaJIbHBIX UHCTPYMEHTOB,
yJIbTPa3BYKOBOUN AUArHOCTUKU B
TEXHUKE U MEJUIIUHE, pajapa,
paauonpuéMHMUKA, TEIIEBA30PA,
aHTeHHbI, Tenedona, CBU-neun.
Pemenue pacyérHbix u
Ka4E€CTBEHHBIX
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paTuONIPHEMHUK, TEIICBU30D, aHTCHHA,
tenedon, CBU-neus

pacrpoCTpaHEHNE MEXaHUUECKUX U
PIICKTPOMArHUTHBIX BOJIH.

W cnonb3oBanre HHGOPMAITMOHHBIX
TEXHOJIOTUH /1715 TIOMCKa,
CTPYKTYPHUPOBAHUS, HHTEPIIPETAIIUU U
MpeACTaBICHNS] HHPOPMAIINH TTPU
MMOATOTOBKE COOOIEHUI 00
HCIO0JIb30BaHUHU JICKTPOMArHUTHBIX BOJIH
B TCXHHKE.

Yyactue B JUCKYCCHH 00
PJIEKTPOMArHUTHOM 3arps3HEHUN
OKPYXarOIIEH CPEIbI.

PaboTa B rpynmnax npu jiaHupOBaHUH,
MPOBEJCHUN U UHTEPIIPETALINU
pE3yJIbTATOB OIBITOB M aHAJIN3E
TTOTOJIHUTEJIbHBIX HCTOYHUKOB

nH(pOpMaIUU IO TEME
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2.3

Onrtuka

10

[" eomeTpruuecKkas ONTHKA.

[ [pssMOTMHEHOE PacIIPOCTPAHEHUE
CBETA B OJHOPOIHOM cpene. Jlyu
cBeTa. ToueuyHBIM HCTOYHUK CBETA.
OTtpaxeHue cBeTa. 3aKOHBI
oTpakeHusl cBeTa. [locTpoeHue
N300paKEHHI B IJIOCKOM 3€pKalie.
[IpenomiieHue cBeTa. 3aKOHBI
MPEJIOMIICHHS CBeTa. AOCOTIOTHBIM
rmokasarenp npenomiieHus. [lomnoe

M3ydeHue sSBJICHHs TIOJIHOTO
BHYTPEHHETO OTPAXKEHUS, €r0
[IPUMEHEHUS B CBETOBO/IE.
M3ydenue Mozesie MUKpOCKOIa,
TEJIECKOIA.

[TosmyyeHne cnekTpa ¢ TOMOIIBIO TPU3MBbI
U audpakimoHHoN peméTku. M3mepenue

MoKazaTeJs MPeIOMJICHUS CTEKJIA.
HccnenoBanre CBONCTB U300paskeHUM
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BHYTPEHHEE OTpa)KEHUE.
[IpenenpHbIN yTOa NOJIHOTO
BHYTPEHHETO OTpakeHus. Jucnepcus
cBera. CioXkHbIN cocTaB 6€510Tr0
cBera. [IBer.

Cobuparoniyie 1 paccenuBaroIIye
nvH3bl. ToHkas nuH3a. POKyCcHOE
pacCTOsSIHUE U ONTUYECKas CUJIa
TOHKOW JIMH3BI. [locTpoeHne
M300pakeHH B COOMpPAOUINX U
paccenBaromux JuH3ax. Dopmyna
TOHKOM JIMH3BI. Y BEIMUCHHE,
JABAEMOE JIMH30M.

[Ipenensl mnpuMEeHUMOCTH
F€OMETPUYECKON ONITUKH.
Bonnoas ontuka. Matepdepenims
cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HAOJIIOACHUS MAKCHUMYMOB
Y MUHHMYMOB

B UHTEP(PEPEHIITMOHHOMN KapTUHE OT
JIBYX CUH(A3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

Hudpakuus cseta. Judpakuronnas
pemérka. Y clioBre HaOIIOACHUS
TJIABHBIX MAaKCUMYMOB TIPH NaJ€HUN
MOHOXPOMAaTUUYECKOTO CBETA Ha
IU(PPAKIMOHHYIO PEHIETKY.

B JIMH3aX.
OObsicHEHUE NPUHIIMIIOB JEHCTBUS U
yCJIOBU 6€30MacHOTO PUMEHEHUS
OYKOB, Jymbl, (hoTOAINIApaTa,
IPOEKIMOHHOIO aIIapara,
MHUKPOCKOTIA, TEJIECKOIA, BOJJOKOHHOMN
ONTHKH, TUPPAKIUOHHON PEIIETKH,
HOJIAPOUIA.

Pemenne pacu€THbIX 3a1a4 ¢ IBHO
3alaHHOM (PU3UYECKOU MOJIETIBIO C
UCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (GOpMYJI T€OMETPUUECKOMN ONTUKH.
[TocTpoenue u onucanue
nU300pakeHusl, CO34aBaeMOro
IJIOCKHAM 3€pPKAJIOM, TOHKOW JIMH30M.
Paccmotpenue npenenos
IPUMEHUMOCTH I'€OMETPHUECKON
ONTHKHU.

Pacnio3naBanue pu3nuecKux sIBICHUIMA
B OMBITAX M OKPYXKAIOLIEH KU3HU:
IPSIMOJINHEWHOE PACIIPOCTPAHEHHE
CBETa, OTPAXKEHUE, IPEITOMIICHHE,
untepdepenus, udpakius u
NOJIApU3ALIMS CBETA, TUCIIEPCUs
ceera. M3ydyenue ycioBui
HaOJII0/ICHUS] MAKCUMYMOB U
MUHUMYMOB B UHTEP()EPEHIIMOHHOMI
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[lonspr3anus ceera.

TexHuyeckue ycTponucTa u
[IPaKTUYECKOE IPUMEHEHHUE: OUKH,
yna, ¢poroanmnapar, IPOEKIMOHHBIHI
anrapar, MUKpOCKOII, TEJIECKOTI,
BOJIOKOHHAsI OINITUKA, AU(PPaKIIMOHHAS
PELIETKA, MTOJIAPOUT

OT JABYX CHH(A3HBIX KOTEPEHTHBIX
NCTOYHHUKOB.

YcnoBue HaOJIOICHUS T1aBHBIX
MaKCHUMYMOB TIPH TTIaICHUN
MOHOXPOMATHYECKOTO CBETa Ha

MU PAKITMOHHYIO PEMIETKY. AHATN3
ONITHYECKUX SBJICHUH C UCITOJIH30BAHUEM
3aKOHOB: 3aKOH MPSMOJIMHEHMHOTO
pacnpoCTpaHEHUs CBETa, 3aKOHbI
OTpaXEHUS CBETA, 3aKOHBI TIPEIIOMIICHHS
cBera. OnucaHue ONTUYECKUX SBJICHUM C
HCITOJTB30BaHNEM (DU3UICCKUX BEITUYHH:
(hOKyCHOE pacCTOSIHUE U ONTHYECKas
CHUJIa JTUH3bI

Hroro o pazueny

24

Paznen 3. OCHOBBI CIelIUAJIBHON TeOpUM OTHOCUTEILHOCTH (naJsee - CTO)
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3.1

OcCHOBBI ceruaIbHON
TEOpUU
OTHOCHUTEIBbHOCTH

[" paHUILbI NIPUMEHUMOCTH
KJIACCUYECKOM MeXaHUKU. [locTynarsl
CIEUaIbHOU TEOPHUH
OTHOCUTEIBHOCTH: HHBAPUAHTHOCTH
MOJYJISl CKOPOCTH CBETA B BAKyyMe,
[IPUHIUI OTHOCUTENBHOCTH
OWHIITENHA.

OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH.
3ameJIEHHE BPEMEHHU U COKPAICHUE
JUTVHBI.

Ha uzydeHHsle nmoctyaatel CTO.
Vcnonp30Banne MHPOPMAITMOHHBIX
TEXHOJIOTHH VIS TIONCKA,
CTPYKTYpUPOBAHUS, UHTEPIIPETALIUU U
npencTaBiIeHus] HHpopMaIuu mpu
MOATOTOBKE COOOIIEHUM O TpaHUIax

u ocHoBax CTO

Pelmmenre kaueCTBEHHBIX 3aJad C OHOPOﬁ

[IPUMCHUMOCTHU KJIACCUYECKOM MEXaHUKHU
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DHeprus U UMILYJIbC PEIIATUBUCTCKON
yacTUIbl. CBSI3b MAacChl C IHEPrUeh U
UMITYJIbCOM PEJSITUBUCTCKON
JaCTHULbl. DHEPIUs IOKOS

WTtoro no pasueny

Paznea 4. KBanToBasi pusunka

4.1

DNEMEHTHI KBAHTOBOMU
OIITUKH

®otonbl. Popmyna I1nanka cBs3u
PHEprun (POTOHA C €r0 YaCTOTOM.
DHeprus ¥ UMIyJbC (HOTOHA.
OTKpBITHE U UCCTIEIOBAHKE
dboroaddexra. OnbiTer A.T.
CroneroBa. 3akoHbl poTorddexra.
YpaBHEeHHE DUHIITEWHA JJIsT
dboroaddexra. «KpacHas rpaHuma
dboroaddexra. /laBieHne crera.
Omertel [1.H. JIeOGenena.
XUMHUUECKOE JIEVCTBUE CBETA.
TexHuyeckue ycTponcTa u
MPaKTUYECKOE TPUMCHEHHE:
dhoTo311eMeHT, (hOTOTATUHK,
COJIHEUHas OaTapesi, CBeTOIUO

Haobmronenue dporodddexra Ha
YCTAaHOBKE C IMHKOBOW TJIACTUHOM.
MccnenoBaHue 3aKOHOB BHEIITHETO
dbororddexra.

OOBsICHEHNE OCHOBHBIX MPUHIIMIIOB
IEHCTBUS TEXHUYECKUX YCTPOMCTB, TAKUX
Kak: poTodIeMeHT, POTOIATUHK,
COJIHEUHas OaTapesi, CBeTOIUO/; U
YCIIOBUM UX O€30MMaCHOr0 MPUMEHEHUSI B
[MPAKTUYECKOMN KU3HU.

Pemenre pacu€THbIX 3a/1a4 C SIBHO
3aTaHHOM (PHU3UICCKON MOJICTIBIO C
HCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB U
dhopMyI1 KBaHTOBOM onTuku. Perenue
KauyeCTBEHHBIX 3a]1a4 C ONIOPOM HA
M3y4YCHHBIC 3aKOHbI, 3AKOHOMEPHOCTH
KBAaHTOBOM OITHKHU. Pacrio3HaBaHue
buznyecKux sIBICHUN B yU4E€OHbBIX

OIIbITax:
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dhoToanekTpudeckuii 3¢ EKT, CBETOBOE
aBJICHHE.

Ornrcanye n3y4eHHBIX KBAHTOBBIX
SIBIICHUH ¥ ITPOIIECCOB

C MCTIOJIb30BaHUEM (PU3UUECKHUX BEIUYUH:
CKOPOCTbH JICKTPOMAarHUTHBIX BOJIH,
JUTMHA BOJIHBI M 4aCTOTa CBETA, SHEPTHS U
MMITYJIbC (POTOHA

4.2

Ctpoenue atoma

Mopens atoma Tomcona. OnbIThI
Pesepdopaa no paccesHUIO a-4acTHUL.
[LimaneTapHas MOAENb aToMa.
[Toctynarsl bopa.

W3imy4yeHue v noriomeHue oToHOB
[IpU IIEPEXOJIE ATOMA C OJHOTO YPOBHS
DHEPrUU Ha APYror. Buael CiekTpos.
CnexTp ypoBHEN SJHEPTUH ATOMA
BOJIOPOJA.

BosiHOBEIE CcBOMCTBA YacTull. BonHsI
e bponnsa. KopryckyispHOBOJIHOBOM
Tyann3M.

CrHOHTaHHOE U BBIHYXJICHHOE
W3JTy4YECHUE.

TexHnu4ecKkue yCTpoucTna u
MPAaKTUYECKOE MPUMEHECHUE:
CHEKTPAIbHBIN aHANIHU3 (CIEKTPOCKOM),
na3ep, KBAaHTOBBIA KOMIIBIOTED

W3ydenue moaenu omnbita Pesepdopna.
[IpoBeneHne SKCIIEpUMEHTA 110
HaOJII0/ICHUIO JTUHEWYATOTO CIIEKTpa.
Ornenka aOCOIOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEPEHUI PU3NYECKUX
BEJIMYMH.

WN3yuyenune moaenu aroma: TomcoHa,
[JIAHETAPHOM MOJIENIA aTOMa, MOJEHN
atoma bopa.

M3ydyeHne cnekTpa ypoBHENW SHEPTUU
aToma Bosiopoaa. OObsICHEHHE
[TPUHIIUIIOB ICMCTBUS U YCIIOBUI
0€30IacHOr0 MPUMEHEHHUS CIIEKTPOCKOIIA,
n1a3epa, KBAaHTOBOTO KOMITBIOTEPA.
PenieHne kaueCTBEHHBIX 3a/1a4 C OIIOPOH
Ha U3YYEHHbBIC 3aKOHBI, 3aKOHOMEPHOCTH
U (hU3UYECKUE SBIICHUS 110 TEME

((CTpOCHI/IC aToMay.
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Pacnio3naBanue Gpu3NUeCKUX SBICHUM B
y4eOHBIX OMNbITaX: BOSHUKHOBEHUE
JIMHENYATOr0 CIIEKTPA U3JTYyYCHHUS.
AHaJIN3 KBAHTOBBIX MPOLIECCOB U
SIBJICHHM C UCIIOJIb30BAHUEM NIOCTYJIAaTOB
bopa

4.3

ATOMHOE ]IpO

OKCIEePUMEHTHI, TOKa3bIBAIOIIIHE
CJIO’KHOCTb CTpOeHUS siipa. OTKpBITHE
PaguOaKTUBHOCTHU. OIBITHI
Pesepdopaa no onpeaeneHuto cocTaBa
PaINOAKTUBHOTO MU3JIyYEHUS.
CaoiicTBa anb(da-, Oera-, ramma-
n3nydyeHus. Bousaue
PaIMOaKTUBHOCTHU HA KUBbIC
OpTaHU3MBI.

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyxionnas mogens siapa I°
eiizenOepra-lMBaHeHko.

3apsg sapa. MaccoBoe 4nclio siapa.
H3oTomnsl.

Anbda-pacniaa. DIEKTPOHHBIN U
MMO3UTPOHHBIN OeTa-pacnai. ['amma-
W3JIydeHre. 3aKOH PaguoaKTUBHOIO
pacraja.

DHeprus CBsI3U HYKJIOHOB B sIJIpe.

M3ydeHne 3KCIepUMEHTOB,
TOKa3bIBAOIINX CIOKHOCTh CTPOEHUS
aTOMHOTO s1/Ipa.

VccnenoBaHue TPEKOB 4acTHI (110
roToBbIM (oTorpadusam). M3yuenue
SIIEPHBIX CUJI, AJIEPHBIX PEAKLUI CUHTE3A
W pacnaza, TEPMOSIIEPHOTO CUHTE3A.
M3ydeHne HyKJIOHHON MOJIEINH A1pa
[eit3enOepra-lBaHeHKO.

OOBbscHEHUE yCTPONUCTBA U PUMEHEHUS
no3uMeTpa, kamepsl BuiibcoHa, siiepHoro
peakTopa, aTOMHON OOMOBI.

PemieHune 3a1a4 ¢ OIOpoM Ha MOJyYEHHBIE
3HAHMS, B T.4. O 3apsJi€ U MacCOBOM
quCIIE AIpa.

Pacnio3naBanue GpU3NUECKUX SBJICHUN B
y4eOHBIX OIBITAX U B OKPY’KaoLIeH
PKU3HU: €CTECTBEHHAs! U UCKYCCTBEHHAs

Sl iepHbIE CUIIBI.

PaaAnOaKTUBHOCTD.
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JledbekT macchl sapa.

SnepHeie peakunu. [lenenne u cuHTE3
s1ep.

S nepHbii peaktop. TepMosiaepHbIi
cunTe3. [IpoOiaemMbl 1 MepCHeKTUBBI
S17IEPHOM SHEPIETUKH.
DKOJIOTUYECKUE aCIEKTHI SAIEPHON
DHEPIETUKH.

OnemeHTapHbIe YacTUIbl. OTKpBITHE
MTO3UTPOHA.

MeTopl HaOJIIOIEHUS M pErHCTpaIiu
DIIEMEHTAPHBIX YACTUL.
@yHIaMEHTAJIbHBIEC B3aUMOJICHCTBUS.
EauHCTBO PU3NUecKOi KapTUHBI
MHpa. TeXHUYECKUE YCTPOUCTBA U
[IPAKTUYECKOE IPUMEHEHHUE:
TO3UMETp, Kamepa BuiibcoHa,
sJIEpHBIIA peakTop, arToMHas bomOa

OnucaHve KBaHTOBBIX SIBIIEHUN U
[IPOLIECCOB C UCITOJIB30BAHUEM
(bu3MYECKUX BETUYHH: TEPHO/T
[TOJIypacIiaia, SHEPrus CBsI3U ATOMHBIX
s7ep, AePEKT Macchl sapa.

AHaJIN3 IIPOLIECCOB U SIBJICHUM C
VCIIOJIb30BaHUEM 3aKOHOB U IIOCTYJIATOB:
3a4KOH COXPAHEHUS IIEKTPUIECKOTO
3apsiia, 3aKOH COXPAHEHUSI MACCOBOTO
qucia, ocTyaaTel bopa, 3akoH
PaINOaKTUBHOIO pacIajia.

Yyactue B paboTe KpyTjoro croya
«DyHIaMEHTAJIbHBIC B3AUMOJICHCTBHS.
EAHCTBO PU3NYECKON KapTUHBI MUPAY.
Vcnonb30BaHne MHPOPMAITMOHHBIX
TEXHOJIOTUH JIJIs TIOKCKA,
CTPYKTYPUPOBAHUSA, HUHTEPIIPETALIUN U
npecTaBieHust UHpopMaluu mpu
MOJATOTOBKE COOOIICHUI 0 TPUMEHEHU U
3aKOHOB KBAHTOBOM (PU3UKU B TEXHUKE U
TEXHOJIOTHAX, DKOJIOTHUECKUX aCIEeKTax
SIIEPHOM DHEPrEeTUKHU

Hrtoro no pazueny

15

59



®enepanbHas padouas nmporpamma | @usuka. 10-11 kmaces (0a30BbIi ypOBEHD)

Pa3ges 5. DiaeMeHTHI ACTPOHOMHUM U ACTPO UMK

5.1

DJIEMEHTBI aCTPOHOMUU
U acTpoPU3UKU

7

OTanbl pa3BUTHUS ACTPOHOMMUHM.
[IpukinagHOe 1 MUPOBO33PEHUYECKOE
3HAYECHHE aCTPOHOMHH.

Bun 3Bé3nHoro Heba. Co3Be3aus,
IpKWE€ 3BE3/IbI, TNTAHETHI, NX BUIUMOE
nBwkenne. ColHeYHas cUCTEMa.
Connne. CojlHeUHass aKTUBHOCTb.
Hctounuk sneprun CoJiHIa U 3BE3.
3BE3/IbI, NX OCHOBHBIC
XapakTepucTuku. /luarpamma
«CIEKTPaJIbHBINA KJIACC - CBETUMOCTH).
3BE3/IbI TJIABHOM
MMOCJICOBATEIILHOCTH. 3aBUCUMOCTD
«Macca - CBETUMOCTb» JIJISl 3BE3]T
rJ1IaBHOM I10CJI€A0BATEIbHOCTH.
BHyTpeHHee CTpOEHHE 3BE3 .
CoBpeMeHHBIE TIPEICTABICHUS O
MPOUCXOXKIACHUU U HBOJOIMK ComHIIA
1 3BE3]1. DTaIlbl )KU3HH 3BE3.
Muneunsiit [1yTs - Hamma [ anakruka.
[Tomoxxenue u asmxkenue CojHIIA B
["anaxkTyuke. THIIBI raTaKTHK.
Panuoranaktuku u kBazapsl. YEpHbIe
IIBIPBI B SI/IpaX FAJIAKTHK.

[ToaroroBka cooOIeHM 00 dTanax
Pa3BUTHS ACTPOHOMUH, O TIPUKIATHOM U
MHUPOBO33PEHYECKOM 3HAYECHUU
ACTPOHOMMH, O METOJIaX MOJyYEHUS
HAay4YHBIX aCTPOHOMHUYECKUX 3HAHUH,
OTKPBITUSIX B COBPEMEHHOW aCTPOHOMHUHMU.
M3ydyeHne COBpEMEHHBIX IIPEACTABICHUM
0 POUCXO0XKACHUHU U 3Boonnu ColiHIa
1 3BE311. M3yueHue TUTIOB rajlakTUK,
paauorajakTUK U KBa3apoB. M3ydyeHue
TBIDKCHUS HEOCCHBIX TEJ, DBOJIOINHT
3BE311 1 BCeeHHOM, MpOIECCOoB,
[MPOUCXOIAIINX B 3BE3/1aX, B 3BE3IHBIX
CHUCTEMaX, B MEXXTAJIAKTUUECKOU Cpejie,
MacIITaOHOU CTPYKTypbl Beenennoit'.
OObsicHeHue pacumpeHus: Beenennoit Ha
ocHOBe 3akoHa Xa006ia. [loaroroBka K
00CYXJICHUIO HEPEIIEHHBIX MPOOIeM
actpoHomuu. [IpoBeaenne HaOI0ICHUI
HEBOOPYKEHHBIM IJ1a30M C
MCIIOJIb30BaHUEM KOMITBIOTEPHBIX

HpI/IHO}KCHI/Iﬁ AJIs1 OIIPEACIICHUS
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Bcenennas. Pacimupenne BeeneHHoO.
3akon Xab6mna. Pazberanue raiakTuk.
Teopust bonporo B3phIBa.
PenukToBOE M3NTyYEHUE.
MacmtabHas cTpyktypa BeeneHHO.
Meraranaktuka. Hepeménnsie
npo06JIeMbl ACTPOHOMUHU

10JIO’KEHUSI HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUsA
CeBepHOro nosymapust v spKue 3BE3/bl.
[IpoBeneHue HaOMIOACHUN B TENECKOI
JIyne1, utaner, Muteunoro [lytu.
YyacTue B AMCKYCCUHM O HEPEIICHHBIX
npoOsemMax aCTPOHOMHH

HToro no paszueny

7

Paznen 6. O6o01maromee noBTopeHue
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6.1

Oo6o0maroriee
MMOBTOPCHHUE

O060061eHre U cucTeMaTu3alus
COJZIepKaHMs pa3aeioB Kypca
«Mexannka», « MonekynspHas
bu3HMKa U TEPMOJUHAMUKAY,
«InexrpoanHaMukay, «Konebanus u
BOJIHBI», «OCHOBBI CIICIIUATBHOMN
TEOPUU OTHOCUTEIIBHOCTHUY,
«KBanrtoBas pusuka», «1neMeHTHI
aCTPOHOMUU U acTpodu3uKu». Poib
(GU3UKY U aCTPOHOMUU B
PKOHOMMYECKOM, TEXHOJOTHYECKOM,
COILIMAJIbHOM U 3THYECKOU cepax
NEeSITETbHOCTH YEJIOBEKA, POJIb U
MeCcTO (PU3UKU U ACTPOHOMHUH B
COBPEMEHHOW HAYYHOU KapTUHE MUPA,
3HAYCHHUE OMKUCATEIbLHOM,

YyacTue B AUCKYCCUH O POJU QUBHKHU U
aACTPOHOMUU B PA3JIMIHBIX cepax
nesTeIbHOCTH uesoBeka. [loaroroska
COOOIIIEHUI 0 MecTe PU3NIECKON
KapTHUHBI MUPA B Py COBPEMEHHBIX
MPEICTaBICHU O TIPUPO/IE.
BolnonHeHre y4eOHbIX 3aaHui,
TIEMOHCTPUPYIOLINX OCBOEHUE OCHOBHBIX
MOHATUH, GPU3MUECKUX BEIIUYUH U
3aKOHOB Kypca pusuku 10-11 kmaccos
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CHUCTEMATU3UPYIOLIEH,
OOBSCHUTENLHON U MPOTHOCTUYECKON
byHKIUH QU3NUECKON TEOpUHU, POJIb
bu3ngecKoit Teopun B GOPMHUPOBAHUT
MPEACTABICHUM 0 (PU3UIECKOM
KapTUHE MUpPa, MeCTO (U3NUECKOM
KapTUHBI MUpPA B OOIIEM pATY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE

Htoro no pazueny 4
Pe3epBHOE Bpemsi 3
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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Ne | HaumeHnoBanmne Komunuectso | LIOP Peanusanus 3a1a4 nporpaMMbl
/Tl | pa3AesioB U TEM 4acoB BOCIUTAHUS
y4eOHOT0 TIpeaMeTa
1 11 1. rpaxxgaHCKOTO BOCITUTAHUS
http://www.int-edu.ru/soft/fiz.html
Pazgea 1.
DJIEKTPOAMHAMMKA
2 Paznen 2. Koneoanus u 24 http://www.phizinter.chat.ru/ 2. MaTPHOTHYECKOTO BOCTIUTAHHS
BOJIHBI
3 Pa3nen 3. OcHoBBI 4 http://www.fizika.ru/ 4. 3CTETUYECKOTr0 BOCIIUTAHUS
CHEeNHMATBbHON TEOPUH
OTHOCHTEJIHLHOCTH
4 Paznen 4. KBanToBas 15 http://www.fizika.ru/ 5. TPy/IOBOTO BOCITMTAHHUS
e 6. 3KOJIOI'MYECKOr0 BOCIIUTAHUS
5 Pasgen 5. DjeMeHThI 7 http://www.school.edu.ru/projects/physicexp |7. 1eHHOCTH HAyYHOTO TO3HAHUS
ACTPOHOMMUH U
acTpodu3uku
6 Pa3nen 6. Ooo01maromee 4 http://experiment.edu.ru/ 3. IyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS

NOBTOpPEHHE
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