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®denepanpHas pabodas mporpamMma 1Mo ydeOHomy mpeametry «Dusmkay (6a30BbIi
ypoBeHb) (mpenmeTHas o0nacTh «EcTecTBeHHO-HaydHBIE TMPEIMEThI») BKIIOYACT
MOSICHUTENBHYIO 3aIIMCKY, CO/IepKaHue 00y4YeHHUs, INIaHUPYEMbIe PE3yIbTaThl OCBOCHUS
MIPOTPaMMBI 110 PU3HKE, TEMATHIECKOE TUIAHUPOBAHUE.

[TosicHuTenpHast 3amucKa OTpakaeT OOIIMe LeNd U 3a7aud U3ydeHus: (U3HKH,
XapaKTEPUCTUKY TICUXOJOTHUYECKHUX TMPEANOCHIIOK K €ro M3YYCHHIO O0YyYaroIIMMHUCS,
MECTO B CTPYKType YydeOHOTo IUIlaHa, a TakKe IOJAXO0Ibl K OTOOpy cojepKaHus,
K OIIPENEIICHUIO INIAHUPYEMBIX PE3YyJIbTaTOB.

Conepxanue OOydYeHHS PACKPBIBACT  COJCPKATEIbHBIC JIMHUH, KOTOPHIC
npeaiaraloTcs Juisi 00s3aTeNIbHOTO M3YUYEHHUsl B KaXKJIOM KJlacce Ha YPOBHE CPEIIHETrO
o011iero oOpazoBaHusl.

[Inanupyembie pe3ynbTaThl OCBOCHHMS MpOrpaMMbl MO (U3UKE BKIOYAIOT
JUYHOCTHBIE, METallpeJMETHBIC PE3yJIbTaThl 3a BECh MEPHOJ OOyYECHHs] Ha YPOBHE
cpelHero oOmero oOpa3oBaHHs, a TAKKE MNPEIMETHBIE JOCTUKEHUS OO0YydYaroIerocs
3a KaXJIbIi TOJ] O0y4eHHS.

INOACHUTEJBHASA 3AIINCKA

[Tporpamma o pusnke 6a30BOT0 YpOBHS HA YPOBHE CPEIHETO OOIIET0 00pa30BaHUs
pa3paboTaHa Ha OCHOBE IOJIOKEHUN U TPEOOBAaHUMN K pe3yJbTaTaM OCBOEHUSI OCHOBHOM
oOpazoBarenbHOI Tporpammbl, npeactaBieHHbIX B PI'OC COO, a Takke ¢ yuéTrom
benepanbHOl paboyeil mporpaMMbl BOCIUTAHUS U KOHLEMUMU MTPENOIaBaHMs y4eOHOTO
npenmera «®Duszmka» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit Depepanmu,
peanu3yronmMx OCHOBHbIE 00pa30BaTEIbHbIE TPOTPAMMBI.

Copep:xaHue mporpaMMsl 1o pU3MKe HApaBiIeHO HAa (OPMUPOBAHUE €CTECTBEHHO-
Hay4yHOW KapTuHBI Mupa oOydarommxcs 10-11 kmaccoB mpu oOydeHHH HX (QHU3UKE
Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JEATENBHOCTHOro mnoxaxona. Ilporpamma
no ¢usuke coorBeTcTBYeT TpedoBaHusiM @I'OC COO K mIaHUPYEMbIM JTUYHOCTHBIM,
NpPEIMETHBIM W METAlpeAMETHBIM pe3yibTaTaM OOyYeHHMs, a TakKKe YUYUTHIBAET
HEOOXOJMMOCTh peau3allid MEXIPEAMETHBIX CBsi3ed (UMK C €CTEeCTBEHHO-
HAay4YHbIMU YYEOHBIMH TpeAMeTamMu. B Hell omnpenenstorcs OCHOBHBIE LENH M3YUYEHUs
$u3MKKM Ha YPOBHE CpeIHEro oOmiero oOpa3oBaHUs, IUIAHUPYEMbIe pE3yJIbTaThl
OCBOCHHMSI Kypca (U3HMKHU: JTUYHOCTHBIE, METalpeIMETHbIE, IpeIMeTHbIE (Ha 0a30BOM
YpOBHE).

[Iporpamma no ¢u3MKe BKIIOYAECT:

IUTAHUPYEMbIE pe3yJIbTaThl OCBOEHUSI Kypca (PU3MKM Ha 0a30BOM ypOBHE, B TOM
YHClie IPEeIMETHBIE Pe3yJIbTaThl 10 ToAaM 00yUYEeHMUS;

coziepkanue yueoHoro npeamera «dusnkay mno rogam o0yueHusl.

[Iporpamma 1o (Qu3uke MOXET OBITh HCIOJIb30BaHA YYHUTENISIMH KaK OCHOBA
JUIsl COCTaBJIEHUsI CBOMX pabouux mporpamm. [Ipu paszpabotke paboueil mporpammbl
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B TEMATHYECKOM TUIAHUPOBAHHUM JTOJKHBI OBITH YUTEHBI BO3MOXKHOCTH MCIOJIb30BaHUS
ANIEKTPOHHBIX (IU(POBBIX) 00pa30BaTENbHBIX PECYPCOB, SBISIONIUXCA y4eOHO-
METOJMYECKUMU MaTepraiaMu (MyJIbTUMEAUUHBIE TPOrPaMMBbl, JIEKTPOHHBIE YYEOHUKU
U 3aJa4HUKH, DJCKTPOHHbIE OWUONMMOTEKH, BHUPTyajbHBIE J1a0OpaTOpUH, HUTPOBBIC
POrpamMMbl, KOJUIEKIIMM LHU(PPOBBIX 00pa30BATEIBHBIX PECYPCOB), PEATU3YIOIHUMH
JTUAAKTUYECKUE BO3MOYKHOCTH HMH(POPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTHH,
CoJIep>KaHUe KOTOPBIX COOTBETCTBYET 3aKOHOAATENILCTBY 00 00pa30BaAHMH.

[Iporpamma mo (pU3MKE HE CKOBBIBAET TBOPYECKYIO WHULMATUBY YUYUTENEH U
IPENIOCTABISIET BO3MOXKHOCTh I PeaU3aliy PA3JIMYHBIX METOJMYECKHX MOIXO0J0B
K OpraHu3anuud oO0y4yeHHs (U3HKe MpH YCIOBUH COXPAHEHHUS O0S3aTeIbHOW YacTH
CoJIep KaHMs Kypca.

du3uka Kak Hayka 0 Hambosiee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYMAsl B KaueCTBE
y4eOHOro mnpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY 3HAHHM
00 okpyxatomiem wMupe. LlkonbHbIE Kypc QU3HMKM — CcHUCTEMOOOpa3yrolui
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, MOCKOIBKY (PU3NYECKHUE 3aKOHBI JeXKAaT
B OCHOBE IIPOLIECCOB U SABJICHMI, HM3ydyaeMbIX XHUMHEH, Ouosorueil, Qpuznueckou
reorpadueit u actpoHomueil. Mcnosb3oBaHUEe UM aKTUBHOE NMPUMEHEHHE (DU3NUYECKUX
3HAHMI OmpeneNsieT XapakTep M pa3BUTHE pa3HOOOpa3HBIX TEXHOJOIMH B cdepe
DHEPreTUKH, TPAHCIOpPTa, OCBOCHHMS KOCMOCA, IIOJIYYEHHS HOBBIX MAaTepUaloOB
C 3aJaHHBIMU CBOMCTBaMU M Apyrux. M3ydeHuwe (U3UKM BHOCUT OCHOBHOM BKJIAJ
B (QopMHUpOBaHHME  E€CTECTBEHHO-HAy4YHOH  KapTHHBI MHpa  OOydYaroImxcs,
B (hOpMHUpOBaHHE YMEHUI IPUMEHATh HAYUHBINA METO/] IO3HAHUS [IPH BBIITOJIHEHUU UMH
y4€OHBIX UCCIIEI0BAaHUM.

B ocHOBY kypca pu3uku 1151 ypOBHS CpEeTHETO 00IIero o0pa3oBaHUs MOJIOKEH PsI
U7ei, KOTOPbIE MOXHO PACCMATPUBATh KAK MPUHIIUIIBI €0 MOCTPOEHUS.

Hoes yenocmnocmu. B coOTBETCTBUM C€ HEH Kypc SBISETCS JIOTUYECKU
3aBEpUIEHHBIM, OH COACPXKHUT MaTepuan M3 BCEX pa3leioB (U3MKH, BKIIOYAET Kak
BOIPOCHI KJITACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanusayuu. B cooTBETCTBUU ¢ HEW MaTepuall Kypca GU3NKU 00beTUHEH
BOKpYr ¢usnueckux Tteopuil. Benymwum B Kypce sBisieTcss (OpMUpPOBaHUE
IIPENCTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEILIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzauus nOpeanojaraeT HCIoJIb30BaHHUE
I'YMaHUTapHOTO NMOTEHIMaNa (PU3NIECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTUS (PU3UKU
C pa3BUTHEM OOIIeCTBa, a TaKXe C MHPOBO33PEHUYECKHUMH, HPABCTBEHHBIMH U
AKOJIOTUYECKUMHU MPOOTIEMaMHU.

Hoes npuxnaomoti nanpasenennocmu. Kypc pu3uKy mpeanonaraeT 3HaKOMCTBO
C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTHUUECKUX MPUIOKEHUN N3YUEHHBIX TEOPUI
Y 3aKOHOB.

Hoes sxonocuzayuu peansyercs moCpeCTBOM BBEIAEHUS AIIEMEHTOB COJEPKaHUS,
MOCBSALIEHHBIX SKOJOTUYECKUM TIpOoOJieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI
C pa3BUTHEM TEXHHMKHU M TEXHOJIOTHMM, a Takke 0OCY>KIeHUusl MpoOieM paluoHaIbHOIO
PUPOAOTIOIB30BAHUS U SKOJIOTUYECKON O€30IaCHOCTH.
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Crep>KHEBBIMU DdJIEMEHTaMU Kypca (QHU3MKA Ha YpPOBHE CPEAHEro OOIIero
oOpa3zoBaHus sBJstOTCA  (pusnueckue Teopuu (PopMUpoOBaHUE TIPE/ICTABICHUN
O CTPYKType MOCTpOeHHs (U3UUYECKON TEOpUH, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUSAX O MPHUPOJE, FPAHUIAX MPUMEHHUMOCTU
TEOPHUA, /ISl OTMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUHN U MPOIIECCOB).

CucTeMHO-eSTeIbHOCTHBIN TOAX0 B Kypce (PM3UKH peaqn3yeTcs MPekIe BCEro
3a CY€T OpraHU3alNU SKCIIEPUMEHTAILHON AesTeNbHOCTU 00yyatomuxcs. Jis 6a30Boro
ypOBHS Kypca GU3UKH — 3TO UCIIOJIb30BAHNUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JJa0OPaTOPHBIX padOT, KOTOPHIE B MporpamMme no GusnKe 00beAMHEHBI
B OOIIHI CIIMCOK YYEHNYECKHUX MPaKTUUECKUX padboT. Brinenenne B yka3aHHOM TMepeyHe
7abopaTopHbIX pabOT, MNPOBOAUMBIX JUII KOHTPOJISI MU OIEHKH, OCYILIECTBISETCS
y4aCTHUKaMU 00pa30BaTeIbHOTO MPOIecca UCXO/s U3 OCOOCHHOCTEH TUIAHUPOBAHUS U
ocHallleHus kabunera ¢pusuku. [Ipu 3ToM obecrieunBaeTcsl OBIAJEHUE 00YUarOIIMMHUCS
YMEHUSIMH  NPOBOJUTH KOCBEHHBIE HW3MEpPEHUs, MCCIEIOBAHUA 3aBUCHUMOCTEH
¢u3MYECKNX BETUYHMH U TIOCTAHOBKY OTBITOB 10 MPOBEPKE MPEATI0KEHHBIX TUTIOTE3.

Bonbiioe BHUMaHME yAENSETCS PEUICHUIO PAacYETHBIX M KAueCTBEHHBIX 3ajad.
[Ipy sTOoM 1151 pacy€THBIX 3a/ad MPUOPHUTETOM SIBJISIOTCS 3aayd C SIBHO 33JaHHOMU
(¢u3nyecKol  MOJENBIO, IO3BOJSIOLIME TNPUMEHSATh  HU3YYEHHBbIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3fiena Kypca, Tak U MHTETPUPYS 3HAHUS U3 PA3HBIX
pazaenoB. [ KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBJISIOTCS 3aJaHUsl Ha OObSICHEHUE
NPOTEKaHUsl (PU3NYECKUX SIBJICHUI U MPOIIECCOB B OKPYKAIOIIEH >KU3HM, TpeOyrolue
BbIOOpa (PU3HYECKON MOJAEIIN JJI CUTyalluu MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpedoBanusmu GI'OC COO k marepuasbHO-TEXHUYECKOMY
o0ecrneyeHunro yueOHoro mpoiiecca 6a30Bblid ypOBEHb Kypca (PU3UKHU HAa YPOBHE CPETHETO
o0miero o0pa3oBaHUs JOJDKEH M3ydaThCsl B YCIOBUSAX MPEIMETHOrO KaOuHeTa (U3UKU
WIM B YCJIOBHUSIX HWHTEIPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOIO
nukia. B kabuHeTe Gu3MKu JODKHO OBITH HEOOXOAMMOE J1a00paTOpHOE 000PYI0BaHHE
JUIsL BBIMOJHEHUS yKa3aHHBIX B IporpaMMe Mo (pU3MKe YYEeHMUYECKHUX MPaKTUYECKHX
paboT U AEMOHCTPALIMOHHOE 000pYAOBaHHUE.

JlemoHCTpannonHoe obopyaoBanue GopMUpyeTcs B COOTBETCTBUU C MPHUHIIUIIOM
MUHUMAJIBHOM  JIOCTaTOYHOCTH M 00ECHeuyMBaeT IOCTAHOBKY MEPEUYMCIECHHBIX
B IporpamMme Mo (pU3MKe KIIOYEBBIX JEMOHCTpALUil NJsl MCCIEAOBAaHUS H3y4aeMbIX
SIBJICHUH U MPOIIECCOB, SMIUPUUECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX
MIPUMEHEHUM.

JlabopaTopHoe o0OopymoBaHWE HJIsi  YUYCHUYECKUX  MPAKTUYECKHX  padoT
dbopmupyeTcsi B BUJIE TEMAaTUYECKUX KOMIUIEKTOB M 00€CIIEUMBAETCS B Pacu€re OJIHOTO
KOMIUIEKTa Ha JAByX oOydamomuxcs. Temarnyeckue KOMIUIEKTHI J1TaOOpPaTOpHOTO
000pyAOBaHMSI JOJKHBI OBITH OCTPOEHBI HA KOMITJIEKCHOM MCIOJIB30BAHUH aHAJIOTOBBIX
U 1U(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPHUTENBHBIX CHUCTEM B BHJE
1 (POBBIX TabOpaTOpUil.

OCHOBHBIMM LETSIMA  M3y4eHHs (u3ukun B oO0mIeM 00pa30BaHUM  SABIISIFOTCS:

(opMupoBaHrEe MHTEpEca M CTPEMIICHUs OOYYaIOIIMXCS K HAYYHOMY HM3YUYEHUIO
MIPUPOJIBI, PA3BUTUE X HHTEJUIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;
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pa3BUTHE TPEACTABICHUH O HAYYHOM METOJIeé TO3HaHUA U (POPMHUPOBAHUE
UCCJIEI0BATENHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSIM;

(dopMupoOBaHHE HAay4YHOTO MHPOBO33PEHUS Kak pe3yjbTaTa H3yUYEHHUS OCHOB
CTPOCHHSI MaTepUH U (PyHAAMEHTAJIbHBIX 3aKOHOB (DU3HKHU;

dopMupoBaHue yMEHHH OOBSICHATH SBICHHUS C HCIOJIb30BaHUEM (DHU3HUUECKUX
3HAHWM ¥ HAYYHBIX JOKA3aTEIbCTB;

dopMupoBaHHE TPENCTAaBICHUA O POAM (PU3UKH IS  Pa3BUTHS  JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH.

JlocTmkeHne HTHX Ledel oOecreynBaeTcs pEIICHHEM CIEAYIONMX —3aaad
B IIpoliecce U3y4yeHus Kypca GU3MKU Ha YPOBHE CPEIHETO 00IIEero 00pa3oBaHUs:

npuOOpEeTeHHe CUCTEMbl 3HaHUM 00 oO0muX (U3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHUSIX, BKIIIOYAs MEXAHUKY, MOJEKYJSPHYIO (DU3UKY, IIEKTPOJIUHAMUKY,
KBaHTOBYIO (PM3HKY U AJIIEMEHTBI aCTPO(PHU3UKH;

dopMupoBaHHE YMEHUI MPUMEHITh TEOPETHUECKHE 3HAHUS JUIS OOBSCHEHHS
buznyeckux SBICHUA B TPUPOAEC U Ui TPUHITUS MPAKTHYECKUX PELICHUM
B MTOBCETHEBHOM KU3HU;

OCBOEHHE CIOCOOOB pEIIEHMs Pa3IMYHbIX 337au C SBHO 3aJlaHHOM (u3nyeckout
MOJIEJIbIO, 3aa4, OAPa3yMEBAIOIINX CAMOCTOSITEILHOE CO3JaHne (PU3NUECKON MOJIENH,
aJICKBaTHOM YCJIOBUSIM 3aJ1a4H;

NoHUMaHue GU3NUECKUX OCHOB U NMPUHIIUIIOB ACHCTBUS TEXHUUYECKUX YCTPOUCTB U
TEXHOJOTHUECKUX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEIY;

OBJIAJICHUE METOJaMU CaMOCTOSITEIBHOTO  IUIAHUPOBAaHUSI W MPOBEACHUS
bu3nYeCKUX HKCIEPUMEHTOB, aHaIN3a U MHTEPIpEeTalud HHPOPMAIIH, ONpEeAeTICHUs
JIOCTOBEPHOCTH TOJYYEHHOT'O Pe3yJIbTaTa;

CO3/IaHME YCIOBHM JUISI Pa3BUTHUS YMEHHUM NPOEKTHO-UCCIEA0BATENBCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha wusydyenue ¢usuku (06a30BbIii ypoBEHb) Ha YpPOBHE CpPEIHEro OOIIero
obpaszoBanust otBoguTcs 136 wacoB: B 10 kiacce — 68 wacoB (2 waca B Hemesro),
B 11 kmacce — 68 yacoB (2 yaca B HEZEIIO).

[Ipenyiaraemsliii B mporpamme 1o Gu3ukKe nepedeHb 1a00paTOPHBIX U MPAKTHIECKUX
paboT ABISETCS PEKOMEHIOBAHHBIM, YUUTEIb JIeJIaeT BEIOOP IIpOoBeeHH Ta00paTOPHBIX
paboT U OMBITOB C YYETOM HHAUBUAYATHLHBIX OCOOCHHOCTEN 00yJArOIINXCS.

JItobast pabouast mporpaMma JOJKHA MOJHOCTHIO BKIIIOYATh B Ce0sl CONEpIKaHHE
JTAHHOM MPOTpaMMBbI IO (PHU3HUKeE.

B oTaenbHbIX ciyyasx Kypc GU3uKy 6a30BOr0 ypOBHS MOKET U3y4daThes B 00bEMe 204
yaca 3a nBa roga obydenus (3 u B Hememo B 10 m 11 kmaccax). B arom ciydae
yBeIMuuBaeTcsi He MeHee yeM 10 20 4 pe3epBHOE BpeMs, KOTOPOE HCTIONIb3YeTCsl YUUTEIEM
JUIST M3YYCHHsI BOMPOCOB, TECHO CBSI3aHHBIX C BBIOpAaHHBIM TpoduiaeM OoOydeHHs, U
YBEITUYHMBACTCS yUeOHAasI HArpy3Ka, OTBOJAUMAs HA U3yUYCHUE MEXAHHUKHU, MOJICKYJISIPHON
GU3MKM W SICKTPOAMHAMHKH, 3a CUET pacIIMpPEHHs 4YHUClia JabopaTOpHBIX paboT
MCCTIEIOBATENILCKOTO XapaKTepa U YPOKOB PEIICHHs KAYeCTBEHHBIX U PAaCUETHBIX 3a7ad.
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COAEPKXAHUE OBYYEHUA

10 KJIACC
Paznen 1. ®u3uka u MeTOAbl HAYYHOT'O MIO3HAHUSA

dusuka — Hayka o npupojie. HayuHble METOAbI MO3HAHUSI OKPYXKAIOIIEr0 MHUpA.
Ponp sxciepuMenTa ¥ TEOpUH B MPOIIECCE MMO3HAHUS TPUPOJIBI. DKCIIEPUMEHT B (PU3HKE.

MopaenupoBanue (QuU3MUECKUX SBJICHUH U TMpoleccoB. HaydHbie T'HUIIOTE3HI.
dusnyueckre 3aKOHBI U TeOpuH. ['paHUIBI TPUMEHUMOCTH (PU3MUECKHX 3aKOHOB.
[IpyHIMT COOTBETCTBHS.

Pons u Mecto pusuku B OpMUPOBAHUM COBPEMEHHOM HAy4YHOW KapTHHBI MHpA,
B MPAKTHUYECKOU ICATETBHOCTH JIOJICH.
Jlemoncmpayuu

AHaJIoroBbIe ¥ IU(POBBIC U3MEPUTEIBbHBIC TPHUOOPHI, KOMITLIOTEPHBIC JATIYNKH.

Pa3znen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe qBrukeHre. OTHOCUTENbHOCTh MEXaHUUECKOTO ABMKEeHUs. Cucrema
orcuéra. Tpaekropus.

[Tepemenienue, CKOPOCTh (CpEeIHsIst CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaTepUaIbHOW TOYKM, HMX TNPOEKUMH HA OCH CHUCTeMbl KoopauHaT. CloKeHue
IIEPEMEIICHUH U CI0KEHUE CKOPOCTEM.

PaBHOMepHOE U paBHOYCKOpPEHHOE TMpsIMOJIMHEWHOE JBIKeHHe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTHU U MEPEMEILICHHS] MaTEpUaIbHON
TOYKH OT BPEMEHH.

CBobOosHOE TajzieHre. Y CKopeHre CBOOOTHOTO TaICHUS.

KpuBonuuennoe aswxkeHue. JIBUKEHUE MaTepUaIbHOW TOYKHA I10 OKPYKHOCTHU
C MOCTOSIHHOM 10 MOJAYJIIO CKOPOCTBIO. YTIIOBasi CKOPOCTb, JMHEWHAS CKOPOCTh. [lepron
¥ yactota oOpamieHus. LleHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuyeckre ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHUE: CHUAOMETp, IBHXKCHUE
CHapsJI0B, LICTTHbIC U PEMEHHBIC TEPEIayu.

Jlemoncmpayuu

Mogenb cuCTEMBl OTCU€Ta, WUIIOCTpAlUs KUHEMAaTHYECKUX XapaKTEPUCTHUK
JIBIKEHUSL.

[IpeoOpazoBanue ABUKEHUHN C UCTIOTH30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yX€e U B pa3peKeHHOM ITPOCTPAHCTBE.

HaOnronenne paBwkeHHs Teja, OpOIIEHHOTO TOJA VYIJIOM K TOPHU30HTY H
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaACHHUS.

Hanpagpnenue ckopocTu npu JBUKEHUH 0 OKPY>KHOCTH.
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Yuenuueckuii axcnepumenm, nabopamopmsie pabomsi

N3yuenne HEpaBHOMEPHOTO JABMKEHUS C LEJIbI0 ONpENeTCHUsT MIHOBEHHOMU
CKOPOCTH.

UccnenoBanne  COOTHOILIEGHWS  MEXIY  NyTSIMHU,  MPONJCHHBIMH  TEJIOM
3a OCJIeA0BaTEIbHbIE PABHBIC TPOMEKYTKA BPEMEHU MPU PABHOYCKOPEHHOM JABUKEHUU
C HaYaJIbHOW CKOPOCTBIO, PABHOM HYIJIIO.

N3yuenune MABWKEHUS IIapUKa B BSI3KOW KHUIAKOCTH.

N3yuenue nBM>KEeHUS Tea, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa

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

Macca tena. Cuna. IlpunHuun cynepno3unmu cwi. Bropoil 3akoH HproToHa
JUI MaTEpUAIIbHON TOUKHU. Tpetuit 3akoH HbIOTOHA [ MaTepUaIbHBIX TOYEK.

3akoH BceMupHOTro TsroreHud. Cuna tshkectu. [lepBast kocMudeckas CKOPOCTb.

Cuia ynpyroctu. 3akoH I'yka. Bec Tena.

Tpenue. Bunel Tpenusi (mokos, ckoibxkeHwus, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHusl CKOJIbKEHUs U cuia TpeHus nokos. Koagduuuent tpenns. Cuna
COIIPOTHUBIICHUS NIPU ABUKECHUHU TeEJA B KUIKOCTHU WUJIU rase.

[TocTynarenbHOE 1 BpanaTeIbHOE ABUKEHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CHJIBI OTHOCUTEINIBHO OCH BpauieHus. [lnedo cunbl. YcimoBus paBHOBECHS
TBEPJOIO Tena.

TexHuueckne yCTpOMCTBa U NPAKTUYECKOE TPUMEHEHHUE: TTOAIUNITHUKH, JBUKEHNE
VICKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEepLMY.

CpaBHeHUE MacC B3aMMOJEHCTBYIOIIUX TEJI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHnue cui.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT A€(POpMaluu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MOKOSI, KAUYEHUS U CKOJIbKECHUSL.

VYcnoBust paBHOBECHS TBEPIOTO Tena. Buabl paBHOBECHS.

Yuenuueckuui sxcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHns OpycKa o HAKIOHHOW MJIIOCKOCTH.

HUccnegoBanne 3aBUCHUMOCTH CHJI YIOPYTOCTH, BO3HUKAKOIIMX B IMPYKUHE H
PE3UHOBOM 00pa3siie, OT X JedopMaruu.

HccnenoBanue ycinoBuid paBHOBECUS TBEPAOTO TeJa, UMEIOIIETO OCh BPALCHHUS.
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Tema 3. 3akonsl coxpanenus é Mexanuke

NMiynsc MaTepUanibHON TOYKH (Te€na), CUCTEMbI MaTepUANbHBIX TOYeK. MMmyibe
CWJIBl M W3MEHEHHE HMITyJIbca Tejd. 3aKOH COXPAaHEHWs HUMITyJbca. PeakTuBHOE
JBHYKCHHE.

Pa6Gora cuiiel. MOIITHOCTE CHUJIBL.

Kunernueckass »5Heprus MarepualpHOM ToukH. Teopema 00 H3MEHEHUU
KMHETHUYECKOW SHEPIHH.

[TotenuuanpHas sHeprus. [loTeHnmanbHas sHEprus ynpyro aepopMupoBaHHON
npyxuHbl. [loTeHInanbpHas sHEprus Tena BOJIN3HU MOBEPXHOCTH 3EMIIH.

[ToTeHmanbHbIE U HEMMOTEHIUAIbHBIE CUIIbL. CBSI3b pA0OTHI HEMOTEHIIUAIBHBIX CHJI
C U3MEHEHUEM MEXaHUYECKON SHEPTHH CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOM
DHEPI'UH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: BOIOMET, KOIIED,
IIPY>KUHHBIN IIUCTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpPaHEHUs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoa NOTEHIHATLHON SHEPTUU B KHHETUYECKYIO U OOPaTHO.
Yuenuueckuu sxcnepumenm, nabopamopusie pabomul

N3ydeHne abCOIOTHO HEYNPYTOTo yJapa ¢ HOMOIIbIO IBYX OAMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBs3u pabOThl CUIIBI C U3MEHEHHEM MEXaHWYECKOW 3HEpPTuu Teja
Ha [IPUMEpE PACTSHKEHUS PE3UHOBOTO JKI'yTa.

Pa3nen 3. MouiekyasipHasi pu3MKa ¥ TEPMOANHAMHUKA
Tema 1. Ocnogvl MoneKynapuo-KuHemu4ecKou meopuu

OCHOBHBIE TMOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUM M HUX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. [Auddysus. Xapakrep ABMKEHHS U
B3aMMO/ICVICTBHS YaCTHUL BelleCTBA. MOAENN CTPOCHUS Ta30B, KUJIKOCTENU U TBEPBIX TEI
1 00BsICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojesiel. Macca u pa3Mepbl MOJIEKYI.
KommuecTBo Bemectna. [TocTositnHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa m e€ wusmepenue. lllkanma Ttemmeparyp
[enscus.

Mogens uaeanbHOoro raza. OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHO-KMHETUYECKOM
TEOpUH UACATBHOTO ra3a. AOCOMIOTHAS TEMIIepaTypa Kak Mepa CpelHe KHHETUYECKON
SHEPrUU TEIUIOBOTO ABMKEHUs 4dactull rasza. lllkama temmneparyp KensBunHa. ['a3oBbie
3akoHbl. YpaBHeHHe MenaeneeBa—Knaneiipona. 3akon J[lansToHa. HM3omponecchl
B M/ICAJIbHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM BeliecTBa. [ paduueckoe npencrabienue
U30MPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

TexHu4yeckue yCTponucTBa U MPAKTUUYECKOE MPUMEHEHUE: TEPMOMETP, OapOMETP.
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Jlemoncmpayuu

OnbITHI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE BEIIECTBA, POTOrpaPuu MOJIEKYI
OpraHUYECKUX COCTUHEHUH.

OmnpiTel 110 UG GY3UN )KUIKOCTEH U Ta30B.

Moaenb 6pOyHOBCKOTO ABUKCHUSI.

Mopens onbita ITepHa.

OnbITHI, T0KA3BIBAIOLIME CYLIECTBOBAHNE MEXMOJIEKYJIIPHOTO B3aUMO/ICHCTBHS.

Mopaenb, HIIoCTpUpyoUas IpUpPOAY AABICHHS ra3a Ha CTEHKH COCYya.

OnbITHI, WJUTFOCTPUPYIOIINE YPAaBHEHHE COCTOSTHUS UJI€AJIbHOTO Ta3a, U30IPOLECCHI.
Yuenuueckuii sxcnepumenm, nabopamopusie pabomsi

OmnpeneneHrne Macchl BO3/IyXa B KJIaCCHOM KOMHATE HA OCHOBE U3MEpPEHUI 00bEMa
KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3IyXa B HEW.

HccnepoBanue 3aBUCHMOCTH MEX/TY IMTApaMETPaMU COCTOSIHUS Pa3peKEHHOr0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonuHamuueckass cucTemMa. BHYTpPEHHsAs DJHEPrus TEPMOJWHAMUYECKOU
CUCTEMBI M crHocoObl €€ u3MeHeHus. KonmuecTBo Temnotel M pabota. BHyTpeHHsS
DHEPrUs OJHOATOMHOI'O WACAIBHOIO rasa. Buipl Termsonepenadn: TEIIONPOBOIHOCTS,
KOHBEKIMS, HU3JIy4eHHUE. Y AENbHAs TEIUIOEMKOCTh BEHIECTBA. KOJIMYECTBO TEIIIOTHI
IIPU TEIUIoNEpeIaye.

[TonsiTue 00 agnadbatHoM npouecce. [lepBrlii 3aKkoH TepMoarHaAMUKU. [Ipumenenune
IEPBOrO0 3aKOHAa TEPMOJMHAMUKU K H3ompoleccaM. ['paduueckas HMHTEprpeTanus
paboThI Ta3a.

Bropoii 3akon TepmoarHamuku. HeoOpaTUMOCTh MPOIIECCOB B IPUPO/IE.

TeroBble MamuHbl. [TpuHIMOBI KeWCTBUS TEMIOBbIX MamuH. [IpeoOpazoBanus
HHEPruu B TEIUIOBbIX MamnHax. KoadduumeHT none3Horo aeicTByst TEII0OBOM MalIHBbI.
[Mukn KapHo u ero ko3h@dHIIMEHT MOJIE3HOTO JIEUCTBHSA. DKOJOTHYECKHE IMPOOIEMBI
TEIJIO3HEPIETUKMU.

TexHHuecKue yCcTpoWCTBa U MPAKTUYECKOE MPUMEHEHHE: JIBUTaTEIb BHYTPEHHETO
cropaHusi, ObITOBOUM XOJOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTpEHHEH HEPruM Teja MpU COBEPIIEHUH padOThI: BBUIET MPOOKH
13 OyTBUIKU MO JEHCTBUEM CKATOTO BO3/lyXa, HarpeBaHue 3¢upa B JIATYHHOU TpyOKe
nyTEM TpeHus (BUI€OAEMOHCTpAINs).

M3meHeHne BHYTPEHHEW 3HEpPruM (TeMIeparypbl) Tejla MpU TeIuloNepeaaye.

OmnbIT M0 aMabaTHOMY PACIIUPEHUIO BO3ayXa (OMBIT C BO3YIIIHBIM OTHUBOM).

Monenn mapoBoi TypOMHBI, ABUTATelIs] BHYTPEHHETO CrOpaHHs, PEAKTUBHOIO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

HN3mepenune yaenbHON TEIIOEMKOCTH.

10
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Tema 3. Aepecammnvie cocmoanusn eewjecmea. Dazoevie nepexoovl

[TapooOpa3oBanne u KoHmeHcamms. Mcnmapenwe u kurenwe. AOCONIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3Ayxa. HaceimeHHslii map. VYjenbHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPBI KUTIEHUS OT JABJICHUS.

Teépmoe Ttemo. Kpucrammmyeckue u amopdHbie Tena. AHH3OTPONHSI CBOWMCTB
kpuctayioB. Kuakue kpuctamuibel. CoBpeMeHHble Marepuanbl. [lnaBienue wu
KpUCTAIUTH3aIus. Y IebHast TersoTa tiasineHus. CyOmumarusi.

VYpaBHeHUe TETUIOBOTO OaaHca.

TexHnuueckne ycTponcTBa U MPAKTUIECKOE MPUMEHEHHE: TUTPOMETP U TICUXPOMETP,
KaJOPUMETP, TEXHOJOTUU TIOJYyYEHUS COBPEMEHHBIX MAaTE€pHAOB, B TOM YHUCIE
HAaHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoOlCTBa HACBHIILICHHBIX MMAPOB.

Kumnenuve npy NOHWKEHHOM J1aBICHUH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Habitoienne HarpeBaHus U IJIaBJIEHHS KPUCTAINIMYECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTaJIoB.

Vyenuueckuii axcnepumenm, 1abopamopmsie pabomol

H3mepenne OTHOCUTENBHOM BIaXXHOCTH BO3/AyXa.

Pa3znen 4. DinekTpoAuHAMHUKA
Tema 1. Inekmpocmamuka

DIIeKTpU3alus TeI. DJIEKTPUUYECKUU 3apsa. J(Ba BHAAa 3JIEKTPUUYECKUX 3apsAOB.
[IpoBOAHUKH, NUDJIEKTPUKUA U MOJYHPOBOJHUKU. 3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO
3apsaa.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHbI 3JIEKTpUYECKUAN 3apsi.
Dnektpuueckoe nojue. Hanpssk€HHOCTh 25ekTpruyeckoro noiis. [IpuHimn cynepno3unumn
ANEKTPUUYECKUX MoJei. JInHnY Hanps>KEHHOCTH AJIEKTPUYECKOTO TOJIS.

PabGora cun snexrpocratudyeckoro mosig. Ilorenuman. Pa3HOCTH MOTEHIMANIOB.
[IpoBOAHUKM ¥ JUABJIEKTPUKKA B DIIEKTPOCTATUYECKOM TMoje. JludnmekTpudeckas
MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. OIJIEKTPOEMKOCTh IJIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOTO KOHJEHCATOPA.

TexHuueckrue yCTPOMCTBA M IIPAKTUYECKOE IPUMEHEHME:  BJIEKTPOCKOIL,
AIIEKTPOMETP,  DJIEKTPOCTATHYECKass  3allluTa, 3a3eMJIEHHE  DIIEKTPONPUOOPOB,
KOHJICHCATOP, KOMMPOBAJIBHBIN aIlliapar, CTPyHHbINA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M IPUHLIMI IEHUCTBUSA JJIEKTPOMETPA.

B3aumMopenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEJ.

[IpOBOTHUKH B 31EKTPOCTATHYECKOM TOJIE.

DIIEKTPOCTATUYECKAs 3alUTA.

11
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JIMDIIEKTPUKY B AIEKTPOCTATUYECKOM TI0JIE.

3aBUCUMOCTB IEKTPOEMKOCTH IJIOCKOTO KOHAEHCATOpa OT IUIOIIAI! MIJIaCTHH,
pPaCCTOSHUSL MEXKTy HUMU U TUAJIEKTPUIECKON MTPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCATOopA.
Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomsi

N3mepeHne 31eKTpOEMKOCTH KOHIAEHCATOpa.

Tema 2. Illocmosannwtit 3nexkmpuueckuit mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUYECKUN TOK. Y CIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA. MICTOUHUKH
toka. Cuna Toka. [[ocTOsAHHBIN TOK.

Hanpsixenue. 3akon OMa 115 yyacTka IEnu.

DNEKTpUYECKOE  CONPOTUBJIEHUE.  YENbHOE  CONPOTHUBICHHE  BELIECTBA.
ITocnenoBarenpHOE, MAPAIIIEIBHOE, CMELLIAHHOE COCINHEHNE IIPOBOJHUKOB.

Pabora snextpuueckoro Toka. 3akoH Jxoyns—Jlenna. MouHoCTh 37€KTpUIeCKOro
TOKa.

DJIEKTPOJIBUKYILAs] CUJIa U BHYTPEHHEE CONPOTUBICHUE MCTOYHUKA TOKA. 3aKOH
OmMa 17151 ToJTHOM (3aMKHYTOM ) 3ieKkTpuueckoit nenu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAS MTPOBOAMMOCTB TBEPBIX METAIUIOB. 3ABUCUMOCTD COITPOTUBIICHUS
METAJJIOB OT TemnepaTypsl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKAN TOK B BaKyyMme. CBOMCTBA DJIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHAsI U TPUMECHAS! TPOBOJIUMOCTH MOJIYITPOBOTHUKOB.
CaoiicTBa p—n-nepexoja. [lonynpoBoaAHUKOBBIE TPUOOPBI.

DJIEKTPUYECKUM TOK B PACTBOPAX M paciliaBax 3JIEKTPOIUTOB. DJIEKTPOIUTUYECKAS
JACCOIMALINS. DIEKTPOIIN3.

DJIEKTPUYECKANA TOK B Trazax. CaMOCTOSATENbHBIA U HECAMOCTOSTEIbHBIN PA3PsL.
Momnnus. [1na3zma.

TexHuyeckne ycTporuCTBa M MPAKTUYECKOE NMPUMEHEHUE: AMIIEPMETP, BOJIBTMETD,
peocTar, UCTOYHUKHU TOKa, dJIEKTPOHArpeBaTeIbHbIE MPUOOPHI, FTEKTPOOCBETUTENbHBIE
npudOphl, TEPMOMETP  COMPOTHBICHHS, BaKyyMHBI JHOJ, TEPMHUCTOPHI U
(boTOpEe3UCTOPHI, MOITYIPOBOJHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenue CUitbl TOKa U HalIPSKEHUSL.

3aBUCUMOCTH CONTPOTUBIICHUS LIMVIMHAPUYECKUX TPOBOJHUKOB OT JIJIMHBI, TJIOIIAAN
MONIEPEYHOT 0 CEYEHUS U MaTepHuaia.

CMmelaHHOE COeIMHEHNE IPOBOAHUKOB.

[Ipsamoe  wu3MepeHHe  INEKTPOABMXKYLIEH  cuibl. KopoTkoe — 3aMbIkaHue
rajJbBaHUYECKOI0 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHUMOCTb CONPOTUBIICHUS] METAJNIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psia ¥ TpOBOAMMOCTD BO3yXaA.

OOHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

12
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Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydenne cMEmanHoro COeTMHEHUS] pE3UCTOPOB.

N3mepenne dIeKTPOJABIDKYIEH CHIIBI WCTOYHMKA TOKAa WM €ro BHYTPEHHETO
COMPOTHUBJICHUSI.

Hab6nronenue snextposusa.

Me:xnpeaMeTHble CBA3M

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

Meoswxcnpeomemnvie nowsimusi, CBS3aHHBIE C HM3YYEHHEM METOJOB HAYYHOTIO
MO3HAHUSA: SIBJICHUE, HAYYHBIM (pakT, runoresa, puznueckas BeJIMUYHHA, 3aKOH, TEOPUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJEIUPOBAHNE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: pelleHUE CUCTEMbl YpaBHEHHH, JuUHEHHass (QyHKkuus, napadoua,
runepOona, uX rpauky U CBONCTBA, TPUTOHOMETPUUECKUE (PYHKIIMU: CHHYC, KOCHHYC,
TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M HX
IIPOEKIMHU HA OCH KOOPJHUHAT, CJI0KEHUE BEKTOPOB.

buonocus: MexaHMuyeckoe [BWKEHUE B JKMBOM mpupone, auddysus, ocmoc,
TEIJIOOOMEH YUBBIX OPraHU3MOB (BHIbI TEIUIONEpPEAAauH, TEIJIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBON PUPOJE.

Xumus: TUACKPETHOE CTPOEHUE BEILECTBA, CTPOCHHE ATOMOB M MOJEKYJ, MOJb
BEILECTBA, MOJISIPHASI Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEW M Tra3os,
IIEKTPUYECKUE CBOMCTBA METAJIJIOB, SJIEKTPOJINTUYECKAS TUCCOLMALNS, TAIbBAHUKA.

l'eocpagpus: BIaXXHOCTh BO3/lyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3zoBaHUE JBUKEHUN C HCIOIb30BAHUEM MEXAHM3MOB, YUET
TPEHUS B TEXHHUKE, MOJIIMIIHUKYA, MCIOJb30BAaHUE 3aKOHA COXPAHEHUS] HMITYJIbCa
B TE€XHHUKE (pakeTa, BOJOMET W JPYyTue), JBUraTeidb BHYTPEHHErO CrOpaHus, MapoBas
TypOHHa, ObITOBON XOJIOAWIBHUK, KOHIULUOHEP, TEXHOJIOTUH MOJIYyYEHUS COBPEMEHHBIX
MaTepHaoB, B TOM YHCIE€ HAHOMATEPHAJIOB, U HAHOTEXHOJOTHUH, JIEKTPOCTATUYECKAS
3alMTa, — 3a3eMJIEHHE  DJIEKTPONpUOOpPOB,  KCEPOKC,  CTPYUHBIM  TpPUHTED,
3JIEKTpOHArpeBaTesbHbIe IPUOOPHI, FTEKTPOOCBETUTEIbHBIE TPUOOPHI, TAJIbBAHUKA.

11 KJIACC
Pazgen 4. DnekTpoauHAMUKA
Tema 3. Maznummnoe none. IneKmMpoOMazZHUMHAA UHOYKUUS

IlocTtossHHble MarHuThl. B3amMoaelcTBHE NOCTOSHHBIX MAarHuMTOB. MarHmTHOeE
nosje. BekTop MarHMTHOW WHAYKUMH. [IpUHIMIT Cynepro3uuyMu MAarHUTHBIX IIOJIEH.
JIvHMM MarHuTHOM MHAYKIMU. KapThHa JTMHUI MarHUTHOM MHYKIUH TI0JI51 TOCTOSIHHBIX
MarHmTOB.

MarauTtHoe 1nojie MpoBOJAHUKA ¢ TOKOM. KapThHa JMHUN MHIYKIIMA MAarHUTHOTO
IOJISL JUTMHHOTO MPSIMOTO IMPOBOJIHUKA U 3aMKHYTOT'O KOJIBLIEBOTO ITPOBOIHHUKA, KATYIIKH
¢ TokoM. OnbIT IpcTena. BzaumoaeicTBre NPOBOAHUKOB C TOKOM.
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Cuna Amnepa, €€ MOyJIb M HaIllpaBJICHUE.

Cuina Jlopenua, €€ MOIynb W HalpaBlIeHHE. J[BUKEHHE 3apsSKEHHOW YaCTHUILIbI
B OJIHOPOJIHOM MarHUTHOM 1oJjie. Pabora cuibl Jlopenna.

SIBneHME DIIEKTPOMArHUTHOW MHAYKUMU. [I0TOK BEKTOpa MarHMTHOM WHIYKLHH.
DIIEKTPOABUKYILAS CHJIA MHIYKIMHU. 3aKOH 3JIEKTPOMArHUTHOW HHAYKIuU Papazes.

BuxpeBoe »snektpuueckoe mosie.  DNEKTPOABMXKYIIAs  CWiIa  HUHAYKIUHU
B IIPOBOJAHUKE, IBHKYIIEMCS TOCTYATENBHO B OTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTB.  SIBIEHME  CAMOMHAYKUMU.  OJJEKTPOABHWKYLIAs  CHJIA
CaMOWHYKIIHH.

DHeprust MAarHUTHOTO MOJIS KaTYIIKU C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHnyeckre yCcTpoMCTBa M MPAKTUYECKOE NMPHUMEHEHUE: TOCTOSHHBIE MATHUTHI,
DIEKTPOMArHUThl,  AJIEKTPOABUTATENb,  YCKOPHUTENIH  JJIEMEHTApHBIX  YACTHLI,
WHIyKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OnsIT Opcrena.

OTKIJIOHEHHUE JIEKTPOHHOTO ITy4YKa MArHUTHBIM IIOJIEM.

JIMHMY MHAYKIIMY MarHUTHOT'O ITOJIA.

B3anmoneiicTBre AByX MPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

JlevictBue cuibl JIopeHIIa Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHME PIIEKTPOMArHUTHOW MHIYKIWH.

IIpaBuio Jlenna.

3aBUCUMOCTh 3JIEKTPOABMKYILEH CHJIBI HMHIYKIHH OT CKOPOCTHM HW3MEHEHUs
MAarHuTHOTO MOTOKA.

SIBneHne caMOMHIyKIIHH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3ydyeHne MarHuTHOTO MOJISI KATYIIKHA C TOKOM.

Hccenenoanue neMCTBUS IOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue SBIECHUS 3JIEKTPOMAarHUTHOM MHIYKIIHAH.

Paznen 5. Koste6anusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHunHvle KOAE0AHUA

Konebarenbhas cucrema. CBOOOIHBIC MeXaHUYECKHUE KoJjieOaHusl. ["apMoHnUecKre
kosnebanus. [lepuon, yactora, ammnTyaa u ¢asza koiedanuil. [IpyKUHHBIN MasgTHHK.
Martematnyeckuii MasTHUK. YpaBHEHHWE TapMOHHMUYECKHX Kosebanwmii. [IpeBpamienue
SHEPIUH MPU TAPMOHUYECKUX KOJICOAHUSX.

Koneb6arenbupiit KOHTYp. CBOOOIHBIE STIEKTPOMArHUTHBIE KOJIEOAHUS B UCATHHOM
K0JIe0aTeTbHOM KOHTYpE. AHAJIOTHUS MEXIY MEXaHUYECKUMHU U IJICKTPOMArHUTHBIMU
koneOanusimu. @dopmyna TomcoHa. 3aKOH COXpaHEHHUS DJHEPrud B HUACAIBHOM
K0JIe06aTeTbHOM KOHTYpE.
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[IpeacraBnenne o 3aryxaronux KoJieOaHUsSX. BBIHYXICHHBIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyXI€HHBIE 2JIEKTPOMArHUTHbIE KOJIeOaHuUs.

ITepemenHsbIil TOK. CHHYCOMAANBHBIN MEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYTHOE U JICUCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HATTPSIAKEHUS.

Tpancpopmarop. I[lpousBoacTBO, Tmepemadya W MOTPEOJIEHHWE DIIEKTPUUECKOU
DHEPruM. OKOJIOTMYECKHE PHUCKKM IIPU MPOU3BOJCTBE 3IIeKTpos3Hepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUU B IOBCEIHEBHOM KU3HMU.

TexHuyeckue ycTporucTBa U NPAKTUYECKOE MIPUMEHEHHE: JJIEKTPUUECKHI 3BOHOK,
TE€HEPATOP MEPEMEHHOI0 TOKA, JIMHUH 3JIEKTPONepeaay.
Jlemoncmpayuu

Uccnenoanne mnapamMeTpoB KoJaeOaTEIbHONW CUCTEMBbl (MPYKUHHBIA WU
MaTeMaTUYECKU MAsITHUK).

Habnronenue 3aryxaromumx KojieOaHUi.

HccnenoBanue CBONMCTB BBIHYKIEHHBIX KOJIEOaHUM.

Habmronenue pezonaunca.

CB0OOAHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHMUS.

OcuuiorpaMMbl  (3aBUCUMOCTH  CUJIBI  TOKa W HalpsDKEHUS OT BPEMEHH)
JUJIS1 DJIEKTPOMArHUTHBIX KOJICOaHUiA.

Pe3onanc mpu  1moOCIEIOBaTENbHOM  COEAMHEHUM  PE3UCTOpA,  KaTyLIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopeinb TUHUY 3JEKTPOIepeaadH.
Yuenuueckuii skcnepumenm, nabopamopmsie pabomoi

HccnenoBanue 3aBUCUMOCTH MEPUOJIa MAJIBIX KOJICOAHUM rpy3a HA HUTH OT JJIUHbI
HUTU U MACChI Tpy3a.

HccnepoBanue NepeMEeHHOTO TOKA B LENU U3 MOCIEA0BATEIbHO COETMHEHHBIX
KOHJICHCATOpa, KaTYyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpoMazHunHble 60JIHbL

Mexannueckue BOJHBI, ycioBusi pacnpoctpanenus. llepuwon. CkopocTb
pacnpocTpaHeHus U TnHa BoHbL. [lonepeunslie v mpoaoasHbie BosiHbL. MHTEepdepenuus
U audpakiys MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I pomkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBL. Y CIOBUS H3JIyYEHHUS 3JIEKTPOMATHUTHBIX BOJIH.
B3aumHuas opuenrauus BektopoB E, B, V B snektpomarnuTHO# BoaHe. CBolcTBa
AJIIEKTPOMArHUTHBIX BOJH: OTPaKEHUE, MpEeJIOMJICHUE, Moysgpu3anus, AudpaKuus,
uHTepdpepenius. CKoOpocTb JEKTPOMArHUTHBIX BOJIH.

[IIxkana >JIEKTPOMArHUTHBIX BOJIH. [IpUMEHEHME DIIEKTPOMArHUTHBIX BOJH
B TEXHHKE U OBITY.

[TpyuHLMIIBI PaIMOCBS3U U TENEBUACHUA. Pagnosokanus.

DNEeKTPOMAarHUTHOE 3arpsI3HEHNE OKPYIKAIOLIEH CPEIbI.

TexHuyeckne yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHME: MY3bIKaJIbHBIE
MHCTPYMEHTHI, YJIbTPAa3BYKOBAasl [MAarHOCTUKA B TEXHUKE MW MEOULMHE, pajap,
paauonpuéMHHUK, TeIEBU30p, aHTeHHA, TeiedoH, CBU-nieys.
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Llemoncmpayuu

O6pa3oBaHue U pacpoCTpaHEHUE MTOMEPEYHBIX U IIPOJIOTBHBIX BOJIH.

Koneo6mromeecs Teno kak UCTOYHUK 3BYKa.

Habmronenue oTpakeHus U IPEJIOMIICHHS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeHimm u U paxkiinu MEXaHHIECKUX BOJIH.

3BYKOBOM pe30HAHC.

HaGnronenue cBsA3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMILIUTYIOM M 4aCTOTOU
KOJICOAHHH.

UccnenoBanne CBOWMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MPEIOMIICHHE,
nosspu3anys, Audpakius, HHTeppepeHITus.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpsamomHEHHOE pacnpOCTPAHEHHUE CBETA B OJTHOPOJHOM
cpene. JIyd ceera. ToueuHbIi HCTOYHHK CBETA.

OTpaxkeHre cBeTa. 3aKOHbI OTpakeHHs cBeTa. lloctpoeHue wu300pakeHUM
B IJIOCKOM 3€pKaJie.

[Ipenomnenue cBeTa. 3aKOHBI TPEIOMIICHHS CBeTa. AOCOJIIOTHBIN TOKa3aTelb
npeiaomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbli  yrojl MOJHOIO
BHYTPEHHETO OTPaKCHUS.

Hucnepcust ceeta. CioxHbIi cocTaB 6enoro cseta. L[Ber.

Cobuparoniye u paccenBaromye JuH3bl. ToHkas nuH3a. DOKycHOE paccTOsiHUE U
OoNnTHYECKas Cuia TOHKOW JuH3bL [locTpoeHue wu300pakeHH! B cOOMpaIOMUX U
pacceuBaromux JuH3ax. PopMysa TOHKOM JIMH3bL. Y BEIMUCHUE, JaBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONTHUKH.

BonnoBas ontuka. MHtepdepenius cBera. KorepeHTHble UCTOYHUKH. Y CIOBHS
HAOJIOICHUST MaKCUMyMOB M MHHMMYMOB B HHTEP(PEPEHIIMOHHON KapTHUHE OT JIBYX
CUH(]a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakusa cera. JludpakinmonHas pemérka. YciaoBHe HAOMIOJCHHUS TIIABHBIX
MaKCHMMYMOB IPH MaJICHU MOHOXPOMATHYECKOTO CBETa Ha AUPPAKIIUOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHuyeckue ycTporcTBa U MPAKTHUECKOE MPUMEHEHUE: OUKH, JIyTia, (poToanmapar,
MPOCKIIMOHHBIN arapar, MUKPOCKOII, TEJIECKOI, BOJOKOHHAs ONTHKA, AU(pPaKIIMOHHAS
pelIeTKa, MoJIAPOUL.

Jlemoncmpayuu

[IpsiMmonuHeHOE  pacHpOCTpaHEHUE, OTPaXEHHE ¢ IPEIOMIICHHE CBETA.
OnTtuveckue npuOopsI.

[TosmHOE BHYTpEeHHEE OTpaxeHue. Monens cBeToBoAA.

Uccnenosanue cBONCTB M300pa)KEHU B JIMH3AX.

Mopenu MUKpOCKoOTa, TeJIECKOIa.

Habmronenne nuarepdepeHimm cBera.

Hab6nronenue nudpakmum ceera.

Habnronenue nucnepcuu cBera.
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[ToyyeHue cnekTpa ¢ HOMOILBIO PU3MBI.
[TosrydeHune criekTpa ¢ MOMOUIbIO TU(PPAKIIMOHHON PEIIETKY.
Habmonenue nossipusanuu cBeta.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomul
N3mepenune nokazarens NpeJoOMIICHHs CTEKIIA.
HccnenoBanue cBONCTB M300pa)KEHUI B JIMH3aX.
Hab6nronenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI cIeMAIBLHOI TEOPUH OTHOCUTEIbHOCTH

I'paaniel IPUMEHMMOCTH KJIACCHYECKOM MexaHuku. IlocTynartel cnenuanbHOU
TEOPUU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJSI CKOPOCTH CBETa B BaKyyMe,
MPUHIINAN OTHOCUTEJIBHOCTH DUHIIITEHHA.

OTHOCUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BpPEMEHUM W COKpalEHUE
JUTUHBI.

OHeprus U UMITYJIbC PEISATUBUCTCKON YaCTHULIBI.

CBsI3p MaccChl ¢ SHEPTUEN U UMITYJIBCOM PENSTUBUCTCKON YaCTULBI. DHEPTHS ITOKOS.

Pa3znen 7. KBantoBasi pusuka
Tema 1. Dnemenmol K6AHMOGOU ONMUKU

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

OtkpeiTie U uccinenoBanue Qororddexkra. Onpitel A.I'. CroneroBa. 3aKOHbBI
doToapdexra. YpaBuenue OuHmTetHa A  Qororddexra. «KpacHas rpaHHIa»
dboToarddexra.

JHaBnenue ceera. OnbiTel [1.H. JIeGenena.

XHUMHYECKOe IeHCTBHE CBETA.

TexHudyeckre yCTpPOWCTBA W  MPAKTUYECKOE TNPUMEHEHHE: (DOTORIEMEHT,
dboTomaTYMK, COJIHEUHas: OaTapesi, CBETOJIUO.

Jlemoncmpayuu

®o1o3((heKT Ha yCTaHOBKE € IIMHKOBOM MJIACTUHOM.

UccnenoBanue 3akoHOB BHElTHEToO GhoTodhdexTa.

Ceeronuon.

Conneunast 6aTapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmnwiTel Pesepdopna mo paccessHUIO —O-4acTHIIL.
[Tnanerapuas monens aroma. [loctynatel bopa. U3nydenne u nornouieHue GoToHOB Npu
IepEX0/IE aTOMA C OJJHOTO YPOBHS SHEPTUH Ha Apyroi. Bunel ciektpoB. CrieKTp ypOBHEN
DHEPrUU aTOMa BOJIOpOAA.

BonnoBeie cBoiictBa wactuil. Bosubl ne bpoina. KopnyckylisipHO-BOTHOBOM
Jyaju3M.

CHOHTaHHOE 1 BBIHYKJIEHHOE U3ITy4YECHHE.

TexHuueckre yCTpOMCTBA U MPAKTUYECKOE NPUMEHEHUE: CIIEKTPAJIbHBIN aHAIN3
(CIeKTpOCKOI), 1a3ep, KBAHTOBBIM KOMITBIOTED.
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Llemoncmpayuu
Mognens onbita Pezepdopra.
Ornpenenenue AJIMHBI BOJHBI J1a3epa.
Habmronenue nuHeMdaThiX CIIEKTPOB U3ITYYCHUS.
Jlazep.

Yuenuuecxuii sxcnepumenm, 1abopamopmsie pabomoi
Habmronenue nuHeyaToro cnekTpa.

Tema 3. Amomnoe s0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE  CJOKHOCTh CTpOCHHsS siapa. OTKpbITHE
panuoaktuBHOCTH. OmbIThl Pesepdopra mo ompeaeneHuio cocTaBa pagdoaKTHUBHOTO
uznyuyenus. CBoiicTBa anbga-, 6era-, raMma-u3inydeHus. BiusHue paguoakTHBHOCTH Ha
YKUBBIE OPTraHU3MBI.

OtkpeiTHE TpoTOHa U HeWTpoHa. Hykionnas woaens siapa [eiizeHOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tomnsl.

Anbha-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIA OeTa-pacnaj. ['aMMa-u3iydeHue.
3aKOH paIMOAKTUBHOIO pacnaja.

DOHeprus CBA3M HyKJIOHOB B siipe. SnepHbie cuibl. JledekT maccsl sipa.

Anepnsbie peakuuu. [lenenue u cuHTe3 AI€P.

SAnepubiit peaktop. TepmosinepHblii cunTe3. [IpoOiieMbl U EPCHIEKTUBHI SACPHON
DHEPreTUKHU. DKOJIOTHYECKUE ACIIEKTHI SIICPHON SHEPIrEeTUKH.

DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Meroabpl  HAOMIOAEHWS M PETUCTPALMM  3JEMEHTapHBIX  YACTHII.

dyHIaMeHTaNIbHBIE B3aUMOJICHCTBUA. ENMHCTBO (hr3nveckoil KapTHHBI MUpA.

TexHuyeckue yCTpOWCTBA M IPAKTHYECKOE IIPUMEHEHHWE: J03UMETp, Kamepa
Buiibcona, siaepHbIi peakTop, aToMHast bomoa.
Jlemoncmpayuu

CUY€TurK MOHU3HUPYIOIINX YACTHLI.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

UccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (poTorpadusim).

Pa3neu 8. DjeMeHTHI aCTPOHOMUHU U ACTPOPU3UKHU

Otansl pa3BUTHS aCTPOHOMMH. [IprKkitanHOE 1 MUPOBO33PEHYECKOE 3HAUEHUE
ACTPOHOMHH.

Bup 38€31H0T0 HeOa. Co3Be3aus, spKkue 3BE3/bI, TJIAHETHI, UX BUAUMOE IBUKEHUE.

ConHeuHas cucTema.

Counnrne. CosiHeYHass akTUBHOCTh. MicTounuk sHeprun CoJiHIa 1 3BE3/1. 3BE3/IBI, X
OCHOBHBIE XapaKTEPUCTUKH. J[MarpamMma «CIEKTPabHbIN KJIACC — CBETUMOCTBY. 3BE3/bI
IJIABHOM MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY» JIJIs 3BE3]] TJIABHOM
nocJeA0BaTeNbHOCTU. BHyTpeHHee cTpoeHue 3BE3A. (CoBpeMEHHbIE MPEACTABICHUS
O MPOUCXOXKJICHUU U 3BotounK COHIA U 3BE3T. DTalbl )KU3HU 3BE3.

Mueunsiii [TyTe — Hamia [Nanaktuka. [Tonoxenune u qeuxenue CosHia B ['anaktuke.
Tunel ranakTuk. PaguoranakTuky v KBa3apbl. UEpHbBIE IBIPHI B SIAPAX FAJIAKTHK.
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Bcenennas. Pacmmipenue Bcenennoi. 3akon Xa06ma. Pa30eranue rayiakTHK.
Teopus bonbpmioro B3peiBa. PemkToBOE N3TydEeHUE.

Macmradnas ctpykrypa Beenennoit. MetaranakTuka.

Hepeménnsie mpoOiaemMbl ACTPOHOMHUH.
Yuenuueckue nabnrooenus

Habmonenuss HEBOOPYXEHHBIM TJA30M C HCIOJIB30BAaHHUEM KOMIIBIOTEPHBIX
PUIIOKEHUH I OIpeIeTICHHsI TIOJI0KEHUST HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3/11s1 CEBEpHOT0 MOJYIIAPUS U APKHUE 3BE3IBI.

Ha6monenus B reneckon Jlynsl, mnaner, Mieunoro [TyTu.

O6o01maromee NOBTOpPEeHUE

Ponp pu3ukm u acTpoOHOMHUM B SKOHOMUYECKOW, TEXHOJIOTHYECKOU, COUATTLHON 1
THUYECKON cdepax AesITeIbHOCTH 4YeJIOBEKa, pojib U MECTO (PU3MKU U acCTPOHOMHUU
B COBPEMEHHOM HAy4HOH KapTHHE MHpa, POjb (HU3MUECKON TEOpuH B (POPMHUPOBAHUU
NPEACTABICHU O (PU3NYECKON KapTUHE MHUpPA, MECTO (PU3UYECKOW KapTUHBI MHUpPa
B OOIIIEM psiy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPECTaBICHUN O IPUPOJIE.

MesxknpeaMeTHbIe CBA3H

N3yuenue kypca pusuku 6a30Boro ypoBHs B 11 kiacce oCymecTBiIsieTcs ¢ yuéToM
COJIep KaTeNIbHBIX MEXIIPEAMETHBIX CBSI3€l C KypcaMu MaTeMaTHKU, OUOJIOTUH, XUMUH,
reorpauu ¥ TEXHOJIOTUU.

Meswcnpeomemuvie nowsmusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYYHOTO
MO3HAHUSA: SIBJICHUE, HAYYHBIA (akT, Tumnore3a, (puanyeckas BEIMYMHA, 3aKOH, TEOPHS,
HaOJII0/IEHUE, SKCIIEPUMEHT, MOACTIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHne CUCTEMbl YPaBHEHHMM, TPUTOHOMETPUUECKUE (PYHKIIMU:
CUHYC, KOCHHYC, TAaHI€HC, KOTaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOKIECTBO,
BEKTOPbl W KX NPOEKIHM HA OCH KOOPAWHAT, CJOKEHUE BEKTOPOB, IMPOU3BOJHBIC
3JIEMEHTApHbIX (PYHKUUN, TPU3HAKU TOJ00US TPEYrOJIbHUKOB, ONpPEIEICHHUE MI0LaIn
II0CKUX (huryp u o0bEMa Te.

buonocus: anexrpuyeckue sIBICHUS B )KMBOM MPUPOJE, KOJIeOaTeNbHbIE JBUKEHUS
B JKMBOW NPHUPOJE, ONTHYECKHE SIBICHUS B JKUBOW NPUPOAE, NECUCTBHE paavaldU
Ha KUBbIC OPTAHU3MBI.

Xumus: CTPOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAS] CTPYKTYpa TBEPIBIX TEI,
MEXaHU3Mbl 00pa30BaHUsI KPUCTAINYECKON PEIIETKH, CIEKTPAJIbHBIN aHaIH3.

l'eoepagpusa: mMarHuTHBIE TONIOCA 3€MJIM, 3aJ€KH MArHUTHBIX pyl, QOTOChEMKA
36MHOU MOBEPXHOCTH, MPEACKAZAHUE 3EMIICTPACEHUN.

Texnonocusa: TWHUM  DJIEKTPOIIEpeNad, TEHEpPaToOp  IEPEMEHHOTO  TOKa,
AIEKTPOABUTATEND, MHIYKIIMOHHAS 1€Yb, pajap, paAUONPUEMHUK, TEIEBU30p, AaHTCHHA,
tenedon, CBY-mieub, NPOEKIIMOHHBIM amnmapar, BOJOKOHHAs ONTHKA, COJHEYHas
Oarapes.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA3OBAHUA

OcBoenue yuebHoro mnpenmera «®dDu3nKa» Ha YPOBHE CpEAHEro OOIIEro
oOpazoBaHus (0a30BbIi ypOBEHB) JOJDKHO OOECHEUYUTh JOCTHKEHHE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U TTPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIBTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ysbTaThl OCBOCHHS Yy4yeOHOro mnpeamera «Du3MKay HAOJKHBI
OTpaxaTb  TOTOBHOCTb M  CIOCOOHOCTh  OOY4YalOIIMXCA  PYKOBOJCTBOBATHCS
chOpMHPOBAaHHONH BHYTPEHHEH TMIO3MIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpPUEHTAIINM, TO3UTUBHBIX BHYTPEHHUX YOEKIECHUM, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHICKOrO0 OOIIeCTBa, paCIIUPEHHUE >KU3HEHHOTO OIbITa U OIbITa
JESATEIPHOCTH B TMPOLIECCE PEeANN3alMi OCHOBHBIX HAIIPaBJICHUN BOCIHUTATEIBHOU
JESITETbHOCTH, B TOM YHCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIIMTAHUS:

c(OPMHUPOBAHHOCTh T'PAXKIAHCKON MO3UIMK O0YYaIOLIErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNHCKOI0 OOLIECTBA;

IIPUHATHE TPaJULIHOHHBIX 0O0IIEYeI0BEYECKHUX T'YMaHUCTHYECKUX 151
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTU COBMECTHYIO [EATEIBHOCTbh B HHTEpPECAX IPAKAAHCKOIO
o011ecTBa, y4acTBOBaTh B CAMOYIIPABIIEHUHU B 00pa30BaTeIbHON OpraHU3alliiy;

YMEHHE B3aUMOJCHCTBOBATH C COLMAJIbHBIMUA MHCTUTYTAMHU B COOTBETCTBUU C UX
GyHKIUSIMU ¥ HA3HAYCHHUEM;

TOTOBHOCTb K TYMAHUTAPHOU M BOJIOHTEPCKOU AEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:
c(hOpMHUPOBAHHOCTb POCCUMCKON IPakIaHCKOW UJIEHTUYHOCTH, MATPUOTHU3MA;
LIEHHOCTHOE OTHOILIEHWE K TOCYJapCTBEHHBIM CHUMBOJAaM, JIOCTHKEHUSIM
POCCHMCKUX YUYEHBIX B 001aCTH (PU3UKHU U TEXHUKE;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS ;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, THYECKOTO ITOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMi0 W TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHME JTUYHOTO BKJIa/Ia B TIOCTPOCHUE YCTONYUBOTO OYIyIIIETO;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS:
3CTETUYECKOE OTHOIIIEHUE K MHUPY, BKIIFOYAsi SCTETUKY HAYYHOTO TBOPYECTBA,
NPUCYIIETo (PU3MUYECKON HAYKeE;
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5) Tpy10BOT0 BOCIIUTAHUS:

WHTEpEC K pasNMnyHbIM cepaM mpodecCHOHATBEHON MeATeTbHOCTH, B TOM YHUCIE
CBSI3aHHBIM ¢ (DM3UKOH M TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOp OyIyIIeH
npodeccuu 1 peaaTu30BbIBATh COOCTBEHHBIC JKU3HECHHBIC TIJIAHBI,

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH (DHU3UKH
Ha IPOTSHKEHUN BCEH JKU3HU;

6) 3K0JI0rHYecKOro BOCIIUTAHMS :

c(hOpMHPOBAHHOCTH IKOJIOTHUECKON KYJIBTYPHI, 0CO3HAHHUE TJI00ATBHOTO XapaKTepa
AKOJIOTHYECKUX IPOOJIeM;

IJJAHUPOBAHUE U OCYIIECTBJICHUE JICCTBUI B OKpY>KaloIlIeH cpejie Ha OCHOBE
3HAHHUS LEJIE YCTOMYMBOrO PAa3BUTHS YEJIOBEUECTBA;

Pacmmpenune omnbiTa IEATEIBHOCTH 3KOJOTMYECKOM HAIIPABJICHHOCTH HAa OCHOBE
UMEIOITUXCS 3HAHUH 110 (PU3HUKE;

7) HIEeHHOCTH HAYYHOTO TIO3HAHUS:

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

OCO3HaHUE LEHHOCTH HAy4YHOW NI€ATEIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YyUEHHUS
GU3MKM  OCYIIECTBISATH  HPOEKTHYID U HCCIENOBATENbCKYIO  JIESTEIBbHOCTD
WHAUBHUAYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTeibHbIE YHUBEpPCAJbHbIE Y4eOHbIE JeCTBUS
ba3oBble Jlornyeckue JaeiicTBUA:

CaMOCTOSITENIbHO (DOPMYIUPOBATh U AKTyaIM3UPOBATH MPOOJIEMy, pacCMaTpUBaTh
€€ BCECTOPOHHE;

OTPENIETISATH LEH JeATeIbHOCTH, 3a7aBaTh TapaMeTPhl U KPUTEPUU UX JOCTHKECHHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M TMPOTHUBOPEYHUS B paccMaTpPUBAEMbIX (PU3MUYECKUX
SIBJICHUSX

pa3pabarpiBaTh IUIAH pEHICHHs NPOOJEMbI C Y4E€TOM aHaIM3a HMCHOIIUXCS
MaTepUaJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JICSITEILHOCTh, OIIEHUBATh COOTBETCTBUE PE3yJIHTATOB
LEJISIM, OLICHUBATh PUCKU TTOCIEACTBUN IESITEIHHOCTH;

KOOPJIMHUPOBATh W BBHITIOJNHATH PabOTy B YCIOBHUSX PEATLHOTO, BUPTYAIHHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

ba3oBble nccienoBare/ibCKHe 1efiCTBUA:

BJA/J€Th HAyYHOM TEPMHUHOJIOTHEH, KIIIOYEBBIMH TIOHATUSMU M METOJaMH
bu3nuecKoil HayKH;

BJa/IeTh HAaBBIKAMU Y4Y€OHO-HCCIIEAOBATEIbCKONM W TMPOEKTHOW JAEATEIbHOCTH
B o0jacTu (pU3MKHU, CHOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSITEIbBHOMY MOHUCKY
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METOJIOB PEIICHU 3a/1a4 (PU3NUECKOTO COAEPIKAHNS, TPUMEHEHUIO PAa3IMYHbIX METO/IOB
NO3HAHUS;

BIQJIETh BHUJAMHU JIEATEIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHHS, €ro
UHTEPIIpEeTalnU, TPeoOpPa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUYEOHBIX CUTYaIIUAX,
B TOM YHCJIE TIPU CO3/IaHUH YUEOHBIX TPOEKTOB B 001aCTH (PU3UKU;

BBISIBJISITH IPUYMHHO-CIICICTBEHHBIC CBSI3U U aKTyaJIM3UPOBATh 3a7a4y, BbIIBUTATh
TUIIOTE3Y €€ pelIeHus, HAXOUTh apTyMEHThI JUIs J0Ka3aTeIbCTBAa CBOMX YTBEPKICHUH,
3a71aBaTh MapaMeTphl U KPUTEPUH PEILICHHUS;

aHAU3UPOBATh IMONYYEHHBIC B XOJAE PEIICHUs 3aJa4ll Pe3yJbTaThl, KPUTHUYECKU
OLIEHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIOBHSIX;

CTaBUTh M  (OPMyIHpPOBaTh COOCTBEHHbIE 3aJayd B  00pa30oBaTeNbHOM
JeSITEILHOCTH, B TOM YHCJIE IPU U3yUYEeHUH (PU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIH OIIBIT;

yMETb [EPEHOCUTh 3HaHUSA 10 (uU3MKe B  NIPAKTHUECKYI0  00JacTb
KU3HECITSIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIE UJEH, IPEJIaraTh OPUrHHAIbHbIE TOAXO0/IbI U PELICHMUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JOIYCKAIOIINE aIbTEPHATUBHBIC PEIICHUS.

Pab6ora ¢ undopmanueii:

BJAJeTh HaBbIKAMHM MOJy4YeHHs] HHQOpMalMM  (QU3IUUYECKOTO  COAEpIKAHUA
U3 HMCTOYHHKOB pAa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBISTh IOWCK, aHAJMU3,
CHUCTEeMAaTH3allMI0 W WHTEPHpEeTanuio HHQOpPMAIMH pPAa3IUYHBIX BHIOB H (GopM
IpECTaBICHNUS;

OLIEHHBATh JIOCTOBEPHOCTh HH(OpMaLIUY;

UCIIOJb30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHM
B pEIICHHWH KOTHUTWUBHBIX, KOMMYHHKATUBHBIX M  OPTaHMU3AIMOHHBIX 3a/ad
c coOmojeHueM TpeOOBaHUM HSProOHOMHUKHM, TEXHUKH OE€30MacHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBBIX M O3TUYECKUX HOPM, HOPM HHPOPMAIMOHHOM
0e301acHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COAEpX aHHs B Pa3IMYHBIX (opMmaTax ¢ y4€éToM
Ha3HAuY€HUs HMHPOPMALMM M LIEJIEBOM ayJAUTOPUM, BBIOMpas ONTUMAIbHYIO (GopMy
MIPEJICTABICHUS U BU3YyaIH3aIiH.

KomMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIC NCHCTBHS:
OCYIIECTBIIATH OOIIEHNE HA YPOKax (PU3HKHU M BO BHE-YPOUHOU €SI TEIbHOCTH;
pacino3HaBaTb IIPCAIIOCHIIKH KOHCI)J'II/IKTHLIX CI/ITyaHI/Iﬁ U CMATYAaTh I(OH(I)J'II/IKTBI;
paBBépHYTO N JIOTUYHO H3JIaraTb CBOKO TOYKY 3PCHUA C UCIIOJIB30BAHUCM SA3BIKOBBIX
CPEICTB;
IMOHMMATh U UCITIOJIb30BATH IMPCUMYIIICCTBA KOMaHI[HOf/'I u HHI[HBH,HyaHBHOﬁ pa6OTBI;
BBIOMPATH TEMATUKY U METOJIbI COBMECTHBIX JIEHCTBUI C yUETOM OOIIMX HHTEPECOB,
1 BO3MOXKHOCTEHU KaXXa0ro 4jic€Ha KOJIJICKTHUBA,

22



®denepanbHas padovas nmporpamma | @usnka. 10-11 knaccerl (6a30BbIN yPOBEHB)

MPUHUMATH LEJIM COBMECTHOU JEATEIIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JICUCTBUA M0 €€ TOCTHKEHUIO: COCTABIIATH IUIAH JIEUCTBHUM, pACHPEAECHATH POJIU C YUETOM
MHEHUN yYaCTHHKOB, O0OCYXK/IaTh Pe3yIbTaThl COBMECTHOM pabOTHI;

OIICHWBATh KAa4€CTBO CBOETO BKJIaJa M KaXKIOTO yYaCTHHKA KOMAHIIBI B OOIIHIA
pe3yabTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TIPOEKTHI, OLIEHUWBATh MAEU C T[O3UIUU HOBU3HBI,
OPUTHHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATH MMO3UTUBHOE CTPATETHYECKOE MMOBEICHUE B PA3JIMUHBIX CUTYALMSX,
MPOSIBIISATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PerynsitTuBHble yHMBepcaJibHble y4eOHbIe JeHCTBUSA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYIIECTBIISATh I03HABATEIbHYIO JEATEIBHOCTD B 00J1aCTH (PU3UKU
U aCTPOHOMHUH, BBIABJIATH HPOOJIEMBbI, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHbIE
3aJ1aui;

CaMOCTOSATENIbHO COCTaBIIATh IUJIaH PEUIEHUS] pacUETHBIX M KAYeCTBEHHBIX 3a]1aY,
IUIAH  BBIMOJHEHMSI MPaKTU4YEeCKOW pabOThl C y4E€TOM HMMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEAIOYTEHMUIH;

JIaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paclupsaTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUI;

JieNIaTh OCO3HAaHHBIN BBIOOP, apryMEHTHPOBATh €T0, OpaTh Ha ce€0sl OTBETCTBEHHOCTh
3a pElICHHUE;

OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO IPYAUIIMU B 00JacTH (PUBUKH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBI YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

JaBaTh OILIEHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHBBI B JESITEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YyJIbTATOB LEISIM;

BJIa/I€Th HaBbIKaMH O3HABATEIbHOM pe(IeKCUM KaK OCO3HAHHUS COBEPILIAEMBIX
JEWCTBUI U MBICITUTENBHBIX MPOLIECCOB, NX PE3YIBTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI peIeKCUM ISl OUEHKH CUTYyallud, BHIOOpa BEPHOTO
pEelIeHHS;

YMETh OIIEHUBATh PUCKH M CBOEBPEMEHHO PUHUMATh PEIICHUSI 10 UX CHUXKEHUIO;

IIPUHUMATh MOTHBBI M ApTYMEHTBI IPYTUX IPH aHAIHU3€E PE3YJIbTATOB IESTEIIBHOCTH;

OpUHUMATh ce0sl, MOHUMAsi CBOM HEJOCTATKU U IOCTOMHCTBA,;

NPUHUMATh MOTHBBI U APTYMEHTHI JPYTUX PU aHAIHU3E PE3YIbTATOB AESITEIbHOCTH;

MpU3HaBaTh CBOE MPaBO U MPABO JAPYTUX HA OLIUOKH.

B mporiecce TOCTMKEHHSI JIMYHOCTHBIX PE3YJIbTAaTOB OCBOEHHUS IMPOrPaAMMBI
no Qusuke IS YpPOBHSA CPEIHEr0 O0O0mero oO0pa3oBaHUs Yy OO0y4YaromUXCs
COBEPILIECHCTBYETCS AMOILIMOHAJIBHBII WHTEJIEKT, IIPEIIOIAraroIui
c(hOpMHUPOBAHHOCT:

23



®denepanbHas padovas nmporpamma | @usnka. 10-11 knaccerl (6a30BbIN yPOBEHB)

CaMOCO3HAHUS, BKIIIOYAIONIETO CIIOCOOHOCTH IMOHUMATh CBOE SMOIMOHAILHOE
COCTOSIHUE, BUJICTh HAIIPaBJICHUS Pa3BUTHS COOCTBEHHON AMOIIMOHAILHOM cepbl, ObITh
YBEPEHHBIM B ce0¢;

CaMOpEryJIMpOBaHus, BKJIIOYAIOIIETO0 CaMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEJICHHUE, CIIOCOOHOCTD aallITUPOBATHCS K IMOIIMOHAIBHBIM
W3MEHEHUSM U TIPOSIBIISATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlMU, BKJIIOYAIONICH CTPEMJICHHE K JIOCTMXKEHHUIO IIEIU U
yCIexXy, ONTHMHU3M, HWHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATh, MCXOJAS M3 CBOMX
BO3MOKHOCTEH;

OMITATHH, BKJIIOYAIONIEH CHOCOOHOCTh IOHHMATh SMOIMOHAIBHOE COCTOSHUE
JIPYTUX, YUUTBIBATh €T0 MPH OCYIICCTBICHUH OOIIEHUS, CIOCOOHOCTh K COUYBCTBHUIO U
COTIEPEKUBAHHUIO;

COIIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BBICTPauMBaTh OTHOIICHUS
C IPYTHUMHU JIIOJIbMH, 3a00TUTHCS, MPOSBIIATh HHTEPEC U pa3peniaTh KOHPIUKTEHI.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kj1acce mpeaMeTHbIE pe3yJbTaThl Ha 0Aa30BOM YpPOBHE
JOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha TMpUMeEpax poJib U MecTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTUHBI MHUpPAa, B PAa3BUTUU COBPEMEHHOM TEXHHUKU H
TE€XHOJIOTUI, B PAKTUYECKOU NESITEIbHOCTH JIFOJEH;

YUYUTHIBATh  TPAHUIBl MPUMEHEHHS  U3YYCHHBIX  (PU3MYECKUX  MOJCIICH:
MaTepuaibHas TOYKa, WHEpIHaIbHAs CHCTEMa OTCYETa, aOCONIOTHO TBEPIOE TENO,
WJICAIbHBIN Ta3, MOJEIU CTPOCHUS Ta30B, XUJIKOCTEW W TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUUECKUH 3apsij] pU perieHuH GU3NIeCKUX 3a/1ay;

pacno3HaBaTth (pu3MUECKHe sBIEHUS (TpoLecchl) M OOBACHATH UX HA OCHOBE
3aKOHOB MEXAaHHKH, MOJEKYJAPHO-KMHETUYECKOW TEOPUU CTPOEHUS BEUIECTBA H
ANEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJUHEHHOE IBUKECHHUE,
CBOOO/IHOE TMAJICHHE TeJ, JBW)XEHUE IO OKPYXHOCTH, HWHEpLHUs, B3aUMOJCHCTBUE
ten, auddy3us, OpOyHOBCKOE BM)XKCHHE, CTPOCHHE JKHIAKOCTEH W TBEPIBIX TeI,
U3MEHeHHEe O00bEMa Tell MNpU HarpeBaHUU (OXJIAKIEHUH), TEIUIOBOE paBHOBECHE,
UCIIApEHNE, KOHJEHCAlINs, TJIaBJIEHUEe, KPUCTAJUIN3allksl, KUTIEHUE, BIIAXKHOCTh BO3lyXa,
MOBBIIIICHNE JTaBJICHUSI ra3a MpU €ro HarpeBaHUM B 3aKPBITOM COCYE, CBSI3b MEXIY
napamMeTpaMH COCTOSIHMSI T'a3a B M30IPOLIECCaX, ANEKTPU3alus Tell, B3auMOACHCTBUE
3apsiiOB;

OTNHUCBHIBATh MEXAHUYECKOE JIBMIKEHUE, HCMOJb3ys (U3NYECKUE BEJIIMYUHBI:
KOOpAWHATA, MyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, Cuia, UMITYJIbC
Tela, KUHETUYECKas OJHEPrus, MOTCHIMAIbHAS DJHEPrusi, MeXaHuueckas padoTa,
MEXaHUUYECKasi MOIIHOCTh; MIPU OMUCAHUM MPABUIbHO TPAKTOBATh (PU3MYECKUM CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYEHWsS U €IWHUIIBI, HAXOAUTh (HOPMYIIHI,
CBSI3bIBAIOIIME JaHHYIO (PU3UUECKYIO BEIMUUHY C IPYTUMHU BEJIMUUHAMU;
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OTUCHIBAaTh U3yUEHHbIEC TETUIOBBIE CBOMCTBA TEN U TEIUIOBHIE SIBICHUS, UCTIOIb3YS
bu3nYecKue BEJIMUMHBL: JIaBIICHUE Ta3a, TEMIIEpaTypa, CPEeIHAS KUHETHYECKasi SHEPrHs
Xa0TUYECKOTO  JABMKEHHUS MOJIEKYJ, CpEAHEKBaJpaTH4HAs CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSSI 3HEprus, padoTa rasa, K03()pQHUIMEHT MOJE3HOTO
JIEUCTBUS TEIUIOBOTO JBUTATENIS; MPU OMHCAHUM MPABWIBHO TPAKTOBATh (PU3NUECKUIN
CMBICTT UCHOJB3YEMBIX BEIHYMH, WX O003HAYECHMS M €AMHMIIBI, HAXOAUTH (POPMYJIBL,
CBSI3BIBAIOIIUE TAaHHYIO (PU3NUYECKYIO BEIMUUHY C IPYTUMH BEIUYHUHAM;

OMKCHIBATh M3YYCHHBIC DSJIEKTPUUYECKHUE CBOWMCTBA BELIECTBA U DJICKTPUUYECKUE
ABJICHHUSI (TIPOLECChI), HMCHOJB3Ys (DU3UUECKUE BEJIMYMHBL: BJIEKTPUUYECKUN 3apsij,
ANEKTPUUECKOE I0JIe, HANpPSHKEHHOCTh TOJIS, TMOTEHIMAJ, Pa3sHOCTh MOTEHIIMAJIOB,;
IIPU OMHMCAHUU MTPABUIIBHO TPAKTOBATH (PM3UYECKUIN CMBICI HCTIONIb3YEMbIX BETUUHH, UX
0003HauYEHUsI U €AMHMIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3bIBAIOIIME JIAHHYIO (PU3HUECKYIO
BEITMYMHY C IPYTHUMH BEITHYNHAMH,

aHAJIM3UPOBATH (PU3UUECKHE MPOLIECCHI U SIBICHUS, UCTIONB3YS PU3NIECKUE 3aKOHBI
U TPUHIUIBL 3aKkOoH BcemupHoro Tsrorenus, |, Il u |1l 3akons HeroToHa, 3akoH
COXpaHEHHUS MEXaHWYECKOW DHEPruH, 3aKOH COXPAaHCHHS UMITYJbCa, MPUHIIMII
CYNEpIO3ULIMA CWJI, TPUHIIMII PABHOMPABHS HWHEPIUAIBHBIX CHCTEM OTCUETa,
MOJIEKYJISIPHO-KUHETUUECKYIO TEOPUIO CTPOCHHS BEIECTBA, I'a30BbIE 3aKOHBI, CBA3b
CpeIHEel KWHETHYEeCKOW SHEPTruu TEIUIOBOTO MABMXKCHHS MOJEKYJT C aOCOIIOTHON
TEMIEPATypoil, NEPBbIA 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHMsS AJIEKTPUUYECKOrO
3apsifa, 3akoH KynoHa, mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro
MaTEeMaTU4YeCKOe BhIPAKEHUE U YCIOBHS (TPaHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSACHSTh OCHOBHBIC TPHUHIIMIBI JEHCTBUS MAIIUH, MPUOOPOB M TEXHUUYECKHX
YCTPOMCTB; pa3iuvaTh YCIOBUS WX O€30MacHOr0 HCIOJIb30BaHUS B TOBCEAHEBHOU
KU3HH,

BBITMOJIHATH SKCIIEPUMEHTHI [0 UCCIIETOBAHUIO (PU3UUECKUX SIBICHUN M IMPOLECCOB
C HCTOJb30BAaHUEM NPSIMBIX, U KOCBEHHBIX HM3MEPEHUH, TpHU STOM (POPMYyIUPOBATH
npobiieMy/3aady M THUIOTE3y Y4eOHOro »SKCIEepUMEHTa, CcoOMpaTh YCTaHOBKY
U3 TIPEITIOKEHHOTO 000PYI0BaHUS, IPOBOUTH OMBIT U (POPMYJIUPOBATH BHIBOJIBI;

OCYIIECTBIISITH MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NIECKUX BEIIMYNH, TIPU STOM
BbIOMpaTh ONTUMAJbHBIA CIHOCOO HM3MEPEHMs] M HCIOJIb30BaThb HM3BECTHBIE METO/bI
OLICHKH MOTPENTHOCTEN U3MEPEHU;

UCCIIEZIOBaTh 3aBUCUMOCTH MEXy (PU3MUECKUMU BEIMYUHAMH C MCIIOJIb30BAHUEM
IPSIMBIX W3MEPEHHH, TIPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PMKCUPOBATH PE3YyJIbTaThI
MOJIYYeHHOW 3aBUCHMOCTU (PU3MUYECKUX BEIMYUH B BHJE TaOMUIl U TpaduKoB, AeiaTh
BBIBOJIBI IO PE3yJIbTaTaM UCCIICI0BAHNUS,

coOroAaTh mpaBuiia 6€30MacHOro TPy/a MPHU MPOBEACHNUN UCCIICIOBAHUN B paMKax
y4eOHOT0 SKCIIEPUMEHTa, y4eOHO-UCCIIEOBATENLCKON M MPOEKTHOM JeATeIbHOCTH
C HCIIOJIb30BAHUEM U3MEPUTENIbHBIX YCTPOUCTB U J1a00paTOPHOTO 000Dy IOBAHHS;

pemarh pacy€THBIE 3aJa4u C SBHO 3aJaHHON (PU3NYECKOM MOJIEIBIO, MCIIONb3YS
¢bu3MYecKue 3aKOHbBI U MPUHITUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3a/1a4d BHIOUPATH
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($u3NYECKYI0 MOJIENb, BBIACIATh (PU3NUECKHE BEIUYMHBI U (OPMYJIbI, HEOOXOIUMBIE
JUIsl €€ peleHus], IPOBOJUTE PACUETHI M OLICHUBATh PEAJILHOCTD MOJyYEHHOIO 3HAYCHHMS
(U3UYECKON BEITMYUHEI;

pemiaTh KayeCTBEHHBIE 3aJlayd: BBICTPAMBATh JIOTMYECKH HENPOTHBOPEUYUBYIO
LEMOYKY PpACCYXIEHUII C ONOpOM Ha H3yYCHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH U
(duznueckue sBICHMUS;

UCIOJIb30BaTh IPU PEIICHUHM Y4eOHBIX 3aJad COBPEMEHHbIE HH(OPMALMOHHBIC
TEXHOJIOTUH JUIsl TIOWCKA, CTPYKTYpUPOBAHUS, HWHTEPIPETAlUd U MPEICTaBICHUS
y4eOHON 1 HAyYHO-TIOMYJISIPHON HH(POPMAIINH, TOTYYECHHON U3 Pa3TUYHBIX HCTOYHUKOB,
KPUTHUYECKH aHAJIU3UPOBATH MOTydaeMyl0 HHPOPMAIIHIO;

MPUBOIUTH TPUMEPHI BKJIaJa POCCHUUCKUX U 3apyOexHBIX YUEHBIX-(PHU3UKOB
B Pa3BUTHUE HAYKH, 00BICHEHUE MPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U
TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B IMOBCEAHEBHON KU3HU
UIst obecriedeHus 0€30MacHOCTH IMpU OOpalieHuu C NpUOOpaMH M TEXHUYECKUMU
YCTPOMCTBAMHM, MJII COXPAHEHUS 3I0pOBbA U COONIOACHUS HOPM SKOJOTHYECKOIO
MOBEJCHUS B OKPYKAIOIIEH CPEJIE;

padboTaTh B TPyNIE C BBHIIOJHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH, IJITAHUPOBATH
paboTy TIpynmbl, paUUOHAIBHO pACIPEAeNsATh OO0S3aHHOCTM W IUIAHUPOBATh
JeATEIbHOCTh B HECTAHJAPTHBIX CUTYyalMsX, aJCKBATHO OLIEHUBATh BKJAJ KaXKJI0TO
U3 YYACTHUKOB TPYNIIbI B PEIICHHE PACCMATPUBAEMOM IPOOIIEMBI.

K xoniy obyuenuss B 11 kjacce mnpeamMeTHbIE pe3yibTaThl Ha 0Aa30BOM YpPOBHE
JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH y 00YHAIOITUXCSI YMEHHI:

JEMOHCTPUPOBATh, Ha TMpUMeEpax pojib U MecTo (u3ukun B (HOPMUPOBAHUH
COBPEMEHHOW HAay4YHOW KapTUHBl MHpaA, B PA3BUTUM COBPEMEHHOM TEXHUKU W
TEXHOJIOTUM, B MPAKTUYECKOM JEITEIBbHOCTH JIIOAEH, LEJIOCTHOCTh W E€OUHCTBO
(bu3nYecKoi KapTUHBI MUPA;

YYUTBHIBATH TPAHUIIBI TPUMEHEHHSI U3YUYEHHBIX (DU3UYECKUX MOJIEIEeH: TOYCUHBIN
AIIEKTPUUYECKUN 3apsl, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, siAepHasi MOJE/b aToMa,
HYKJIOHHAsI MOJIeJIb aTOMHOTO si/Ipa MPpHY PEelIeHNH PU3NYECKUX 3a]1a4;

pacno3HaBath (U3MUECKHe SBICHUS (TIPOIECCh) M OOBSCHATH MX HA OCHOBE
3aKOHOB JJICKTPOJUHAMUKH W KBAHTOBOM (U3HMKHU: DJIEKTPUYECKAs MPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XWMHYECKOE, MAarHUTHOE JEWCTBUSI TOKA, B3aMMOJICHCTBUE
MarHMuTOB, 3JIEKTPOMArHUTHAsT UHAYKIHUS, IEUCTBUE MAarHUTHOTO TOJsi Ha MPOBOJHHK
C TOKOM M [BWXKYIIUHUCS 3apsii, OSJIEKTPOMArHUTHBIE KoOJICOAHHSI ¥ BOJIHBI,
MPSIMOJIMHEWHOE PacCIpOCTpaHEHUE CBETa, OTpaXKeHue, MpeJoMiIeHue, nHTepdepeHus,
nudpakiys U TONSpU3alMs CBeTa, AUCIEpCcUs cBeTa, (porolrnekrpuueckuit rhdext
(boToaddexT), cBeTOBOE AaBiieHHWE, BO3HUKHOBEHHE JIMHEWYATOro CIIEKTpa aToma
BOJIOPO/Ia, €CTECTBEHHAsI M UICKYCCTBEHHAs paIUOAKTUBHOCTD;
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ONUCHIBATh H3YUYECHHBIE CBOWCTBA BEILIECTBA (BJEKTPUUECKHUE, MArHUTHEIE,
ONTUYECKHE, DIECKTPUUYECKYIO MPOBOJUMOCTDH PA3IUYHBIX CPEN) U DJIEKTPOMArHUTHbBIC
SBJICHUSI (TIPOIIECCHI), UCTIONB3YS (DU3UUECKUE BEIIMYUHBI: DJICKTPUUECKHUMN 3apsij, cuiia
TOKa, DJJICKTPUYECKOE HaNpsiKEHUE, DJICKTPUYECKOE COMPOTUBICHHUE, PA3HOCTH
MOTEHIIMAJIOB, JIEKTPOABUKYIIAs Cuia, paboTa ToKa, MHIYKIMS MAarHUTHOTO TOJISI, CUjla
Awmmnepa, cwia JlopeHna, WHIYKTUBHOCTh KATYILIKH, JHEPrUs SJICKTPUUECKOTO U
MarHUTHOTO TIOJICH, TIEPUOJT M YacTOTa KoJieOaHUI B KOJIeOATEIPHOM KOHTYpE, 3apsij U
CWJIa TOKa B TIPOLIECCE TAPMOHUYECKUX DJIECKTPOMArHUTHBIX KoJieOaHUM, (OKyCHOE
pacCcTOsiHME W ONTHYECKas Cujla JIMH3bI, MPU ONHCAHUW MPABUIBLHO TPAKTOBATH
(bu3MYeCcKuil CMBICT HUCTHOIB3YEMbIX BEJIMYUH, X 0003HAYEHUSI U €IUHMUIIbI, YKA3bIBaTh
(bOopMyIIBI, CBSI3BIBAIONINE JAHHYIO (PU3UUECKYIO BEIMUMHY C APYTUMH BETUYUMHAMY,

OTHCHIBATh M3yUYCHHBIE KBAHTOBBIE SBJICHUS U TPOIECCHI, UCIIONB3Ys (U3HUECKHE
BEJINYMHBI: CKOPOCTb 3JIEKTPOMATrHUTHBIX BOJIH, IJIMHA BOJIHBI M YaCTOTA CBETA, SHEPTHUS
U UMITYJIbC POTOHA, IEPUO]] MOJTypacnaaa, SHEPrus CBSI3U aTOMHBIX sJIep, PU ONTUCAHUU
MPaBUJIBLHO TPAKTOBATH (PU3HUECKUI CMBICI UCTIOIb3YEMbIX BETUYMH, UX 0003HAUYCHHUS U
CAMHMIIBI, YKa3bIBaTh (OPMYJIbl, CBS3BIBAIOIIME JAHHYIO (DU3UYECKYIO BEIUUUHY
C IPYTUMU BEJIMUUHAMU, BBIYUCIIATH 3HaUCHUE (PU3NUYECKOM BEITMYNHBI,

aHAIM3UPOBATh (PU3MUYECKHE MPOIIECCHI U SBJICHUS, UCTIONIB3Ys (PU3NYECKUE 3aKOHBI
U MPUHIUIBE: 3aK0H OMa, 3aKOHBI TOCJIEN0BATEIFHOTO U MapaJIeIbHOIO0 COCIMHEHUS
MPOBOJAHUKOB, 3aKkoH JIxoyns—J/IeHna, 3aKOH 3JIEKTPOMAarHUTHOM HWHIYKIWH, 3aKOH
MPSIMOJIMHEWHOTO  PACIpOCTPAHEHUsI CBETA, 3aKOHbl OTPAXEHUS CBETAa, 3aKOHBI
NPEJIOMJIEHUSI CBETa, ypaBHEHUE OWHINTEHHA s (oTod(dPeKTa, 3aKOH COXpaHEHUS
SHEPIruM, 3aKOH COXPAHEHUS HMITYJIbCA, 3aKOH COXPAHEHUS JJIEKTPUYECKOro 3apsa,
3aKOH COXpaHEHHUs MacCOBOI0 YMCa, MocTynaThl bopa, 3aKoH pagnoakTUBHOTO pacmnaja,
IpU 3TOM pa3jinyarh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHAa, €ro MaTeMaTUYecKoe
BBIPKEHUE U YCIIOBUS (TPaHUIIBI, 00JIaCTH) TPUMEHUMOCTH;

OTPENICNIITh HAaNpaBJIEHWE BEKTOpa MHAYKIIMM MAarHUTHOTO TIOJIS TMPOBOJHHUKA
C TOKOM, CUJIbl Amrniepa u cuibl JlopeHua;

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

BBITIOJTHATh AKCIEPUMEHTHI 0 UCCIEIOBAHUIO (PM3UYECKUX SIBICHUM U TIPOIIECCOB
C UCIOJIb30BAHUEM TMPSMBIX, U KOCBEHHBIX W3MEPEHUU: MpU ITOM (HOPMYIHUPOBAThH
npobieMy/3agady HW THUIOTE3y Y4YEeOHOro DOKCIIEPUMEHTa, COOHMpaTh yCTaHOBKY
13 MPEIJI0KEHHOTO 000pYy10BaHUs, TPOBOAUTH OMBIT U (POPMYITUPOBATH BHIBOIBI;

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE U3MEPEHHS (DU3UUIECKUX BEITUYNH, TIPU ITOM
BBIOMpATh ONTUMAIBHBIN CIOCOO W3MEPEHUsS M HCIOJb30BaTh HM3BECTHBIE METOIBI
OLICHKU MOTPEMIHOCTEN U3MEPEHHU;

MCCJIEIOBAaTh 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH C HUCIOJIb30BAHUEM TMPSMBIX
U3MEPEHUN: TIPU OTOM KOHCTPYUPOBATh YCTAaHOBKY, (UKCHPOBATh PE3YIbTaThI
MOJIYYeHHOW 3aBHCHUMOCTUA (PU3MUECKUX BEIMYMH B BUAC TAOIWIl U TpaduKOB, MenaTh
BBIBO/IbI 110 PE3YJIbTaTaM UCCJIEIOBAHNUS,
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coOmro1aTh IpaBuiIa 0€30MacHOTO TpyAa MPY MPOBEICHUN UCCIISIOBAHUIA B paMKax
y4eOHOTO SKCIIEPUMEHTa, y4eOHO-HCCIICOBATEILCKON M TPOEKTHOW ACATEIHHOCTH
C HCTIOJIb30BAHUEM M3MEPHUTENBHBIX YCTPOUCTB | JTAOOPATOPHOTO 000PYIOBAHUS;

pemarh pacy€THBIC 3a/add C SIBHO 3aJaHHOW (PU3MYECKON MOJIETBIO, UCIOIB3YSI
bu3NYecKue 3aKOHBI W TPUHIIMIIEI, HA OCHOBE aHAM3a YCIOBHUS 3a/Jadd BBHIOMPATH
(U3UYIECKYIO MOJIEITb, BBIACIATh (PU3NYECKHUE BEIUIUHBI U (hOPMYJIbI, HEOOXOAUMBIE JIJIst
e€ pelleHus, TPOBOAUTh PACUETH U OLICHUBATH PEATBLHOCTH MOJYYEHHOTO 3HAYCHUS
(bU3NYECKON BEITMYNHBI,

pelllaTh KAa4eCTBEHHBIC 3a/1a4M: BBICTPAaMBaTh JIOTUYECKHA HENPOTHBOPEUUBYIO
LIETIOYKY PpACCYXJACHUW C ONOpPOM Ha W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
dbu3nYecKue SBICHNUS,

WCIIOJIb30BaTh MPU PEIICHUH YYeOHBIX 3a7a4 COBPEMEHHbIC HH(OPMAIMOHHBIC
TEXHOJIOTUU JJIsi TIOMCKA, CTPYKTYPUPOBAHHUS, HUHTEPHPETAIUU U TPEACTABICHUS
y4eOHOM U HAyYHO-TIOMYJIIPHON MHGOPMAITUH, TIOJIYYEHHON U3 pa3IMUYHbIX HCTOYHUKOB,
KPUTHYECKH aHAJIM3UPOBATD MOJTydaeMyr0 HH(POpMAIIHIO;

OOBSICHATh TMPUHIUIIBI JEUCTBUSI MAIllMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB,
pa3IMyaTh yCJIOBHS UX 0€30MacCHOTO HCIIOIb30BaHUS B IOBCETHEBHOM KU3HHU;

MPUBOJUTh MPUMEPHl BKJIaJla POCCHUICKUX M 3apyOeKHBIX YUYEHBIX-(PU3UKOB
B pa3BUTHE HAYKH, B OOBSICHEHHUE ITPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHUI;

UCIIOJIb30BaTh TEOPETHYECKUE 3HAHUS MO (PU3MKE B IIOBCEJIHEBHON  IKHU3HHU
I obecriedeHuss 0€30MacHOCTH IIPU OOpaIlleHHH C TpHOOpaMH M TEXHUYECKUMH
YCTPOMCTBAMH, IS COXPAHEHHUsI 3J0POBbSI U COOJIFOAEHUS HOPM DKOJOTHYECKOTrO
MOBEJICHUS B OKPYKAOIIEH CpelIe;

paboTaTh B TPYIINE C BHIMIOJTHEHUEM PA3IUYHBIX COLMAIBHBIX POJICH, MJIaHUPOBATH
paboTy Tpynmbl, palMOHAIBHO paclpeneisaTh O00S3aHHOCTH U IJIJAHUPOBATH
JIeSITEIbHOCTh B HECTAaHJAPTHBIX CHUTYyallUMsIX, aJ€KBATHO OIICHMBATh BKJAJ KaxKJIOTO
13 YYACTHUKOB TPYIIIHI B PEIICHUE pacCMaTpUBaEMOM MPOOJIEMBI.
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10 KJIACC
Haumenosaunue
No KommuectBo OCHOBHEIE BUIBI J€ATEILHOCTH
pa3/iesioB U TEM [IporpammHoOe conepxkanue
/T 4acoB 00yJaroIxcs

y4eOHOTO0 npeaMeTa

Pa3;[e.11 1. ®u3zuka u METOAbI HAYYHOI'O MO3HAHUA

1.1 | ®usuka u MeTobI 2 ®u3uka — HayKa 0 IpUpPOJIE. N3yuyeHne HayYHbIX (3IMIUPUUECKUX U
Hay4YHOT'O II03HAHUS HayuHble MmeToasl no3HaHUsA TEOPETHUYECKUX) METOJI0B ITO3HAHHUS
OKpPY>KaroILIEero MUpa. OKpPY’KarOIIEro MUpa.
Ponb sxcniepumenTa u Teopun OO6cy:xeHne rpaHull IPUMEHUMOCTH
B IIPOLIECCE MO3HAHUS IPUPO/IBI. (bu3NYECKUX 3aKOHOB U TEOPHIL.
DKCIEpUMEHT B (hU3UKE. PaGoTa B rpyrire mo noaroToBke
MopenupoBaHue pU3NYECKUX KOPOTKHX COOOIIEHUI O POJIU U MECTE
SIBJICHUM U ITpoueccoB. HayuHblie (hU3UKKN B HAyKe U B TPAKTUUECKOM
runoTe3bl. PU3N4eCcKue 3aKOHbI U JEATENIBHOCTH JIFOAEH.
TEOpHUH. [ paHULIBI TPUMEHUMOCTH JleMOHCTpanus aHaIoroBbIX U
¢uznyeckux 3aKoHOB. [IpuHnun U (PPOBBIX U3MEPUTENBHBIX MPUOOPOB,
COOTBETCTBHS. KOMIIBIOTEPHBIX JATYUKOB.
Pounb 1 MecTo puzuku OcBoeHue OCHOBHBIX TPUEMOB pabOThI
B (pOpPMHUPOBAHUHU COBPEMEHHOM ¢ unudposoii 1aboparopueit o pusnke
HAay4YHOW KapTHUHBI MUDPA,
B IIPAKTUYECKON JIEATEIILHOCTH JIFOIEH
Wroro o pazaeny 2

! TIpu paspaboTke paboueii MPOrpamMMbl B TEMATHYECKOM TUIAHUPOBAHUHM JIOJKHBI OBITH yUTEHBI BO3MOKHOCTH HCIIOJIB30BAHMS DIEKTPOHHBIX (IIU(POBBIX)
00pa30BaTEIbHBIX PECYPCOB, SBISIOIINXCS YIeOHO-METOJMUECKUMH MaTepHaIaMHt, COJIep)KaHNe KOTOPBIX COOTBETCTBYET 3aKOHOJATEIILCTBY 00 00pa30BaHMH.
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Pa3zgen 2. Mexanuka

2.1

Kunematunka

MexaHnueckoe JBHXKEHHUE.
OTHOCUTENTBHOCTh MEXAHUYECKOTO
nBwxkennsa. Cucrema oTcuéra.
Tpaexropus.

[lepemenienue, CKOpOCTh (CpeaHsis
CKOpPOCTb, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHUE MaTepHAIbHON TOUYKH,
UX TIPOEKIIMU HA OCH CUCTEMBI
koopauHat. CloxxeHue
MIEPEMEILCHUH U CI0KEHUE
CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE
IPSAMOJIMHEWHOE JBUKCHUE.
['paduku 3aBUCUMOCTH KOOPMHAT,
CKOPOCTH, YCKOPEHHUS, ITyTH U
NepeMEILICHNS] MaTEPUATIbHON TOUKH
OT BPEMEHHU.

CBoOoHOE nasieHue. Y CKopeHue
CBOOOTHOTO TMA/ICHHUSI.
KpuBonuneiHoe 1BUXEHHUE.
JIBrKeHHe MaTepUaIbHOM TOYKHU
10 OKPYKHOCTHU C MOCTOSTHHOM T10
MO/IYJII0 CKOPOCTBIO. YTJIOBas
CKOPOCTb, JINHEWHAsA CKOPOCTb.
[Tepuon 1 yactora obpareHusl.
LleHTpOCTPpEMHUTENBHOE YCKOPEHHUE.
TexHuuyecKkne yCTpoucTBa u

[IpoBeneHue SKCIEPUMEHTA: U3YUCHHE
HEPaBHOMEPHOIO JIBUYKEHHUS C LIEITBIO
OMpeIeJICHUS] MTHOBEHHOW CKOPOCTH;
UCCJIEIOBAHUE COOTHOILICHUS MEXKIY
MyTSMH, IPOUJIECHHBIMU TEJIOM

3a MOCJe0BaTEIbHbBIC PABHBIE
MIPOMEKYTKHA BPEMEHU TIPU
PAaBHOYCKOPEHHOM JIBU>KCHUU

C HAYAJIbHOM CKOPOCTBIO, PABHOU HYIJIIO;
M3YUYCHUE IBUKEHUS IIapUKa B BI3KOU
YKUJIKOCTH; U3YUYEHUE JIBHXKCHUS TEa,
OpOIIEHHOTO TOPU30HTAJIBHO.
OOBsiCHEHNE OCHOBHBIX MPUHIIUIIOB
JICVCTBHS TEXHUUECKUX YCTPOUCTB,
TaKUX KakK: CIIUJIOMETP, IEMHbIE U
pEMEHHBIC Nepelaun JBUKCHUS; U
yCI0BUI UX 6€3011aCHOTO
MCIIOJIb30BaHUs B MOBCEIHEBHOM
KU3ZHHU.

Pemenune pacu€THbIX 3a7a4 € ABHO
3aIaHHOM (PU3UYECKON MOJACIBIO

C UCTIOJIH30BaHUEM OCHOBHBIX (POPMYIT
KUHEMAaTUKH.

[TocTpoenue u ananu3 rpaduKoB
3aBUCUMOCTEN KHHEMAaTHYECKUX
BEJIMYMH OT BpEMEHU

JUJ1s PABHOMEPHOTO
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MPAKTUYECKOE IPUMEHEHHE:
CIUJIOMETP, IBUKEHUE CHAPSI/IOB,
LIENHbIE U peMEHHBIE TIEpeaun

¥ PaBHOYCKOPEHHOTO MIPSIMOJIMHEHHOTO
JIBMDKCHHUS.

Pacno3naBanue Ghpu3n4IecKuX SBJICHUM
B YUEOHBIX OIBITAX M OKPY>KaroIIeHh
YKU3HH: PaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE
JIBIDKEHHUE, CBOOOHOE MaJIcHUE TEII,
JIBIDKCHHUE TI0 OKPYKHOCTH.

Onucanye MEXaHUYECKOr0 JBHKEHUS
C UCITOJIb30BaHUEM (PU3UUECKUX
BEJTMYMH: KOOpJUHATA, MYTh,
MepeMeIleHIE, CKOPOCTh, YCKOPEHHUE.
PaGoTa B rpymnmax rnpu miaHApOBaHUH,
MIPOBEICHUH W UHTEPIPETAIINH
PE3YJIbTAaTOB OIBITOB U aHAJIN3E
JTOTIOJIHUTENIHLHBIX HCTOYHHUKOB
uH(pOpMaIUKU IO TEME

2.2

JInHamMuka

[IprHIMI OTHOCHUTEIBHOCTH
lNanunes. [lepsbiii 3akoH HproTOHA.
NuepunaibHble CUCTEMBI OTCUETA.
Macca rena. Cuna. [IpuHuun
CyIepro3uunu cui. Bropou 3akoH

Hprorona st maTepraibHOM TOUKH.

Tperuit 3akoH HeroToHA

U1 MaTepUaIbHBIX TOUYEK.
3aKOH BCEMUPHOI'O TATOTEHHUS.
Cuna Tsoxectu. [lepBas
KOCMHUYECKasi CKOPOCTb.

CpaBHeHHE Macc B3aMMOJEHCTBYFOLIUX
TeN.

W3y4eHne 3aBUCUMOCTH CHITBI
YOPYTOCTH OT AeopMaIiui; CpaBHEHUE
CHJI TPEHUS TTOKOSI, KaueHUs U
CKOJIb)KEHUSI.

OObsicHEHUE HEBECOMOCTH.
IIpoBeneHue 3kcniepuMeHTa:
UCCIIEIOBaHHE 3aBUCUMOCTHU CHII
YIPYTOCTH, BOBHUKAIOIIUX B IPYKUHE
U pE3MHOBOM 00pasiie, OT UX
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Cuna ynpyroctu. 3akoH ['yka.
Bec Tena.

Tpenne. Bunbl Tpenus (mokos,
CKOJIb>KECHHUSI, KAUCHHUS ).

Cuna tpenus. Cyxoe TpeHue.
Cuiia TpeHHUsI CKOJIBKEHUS U CUla
TpeHus nokosi. Koapdunment
TpeHus. Cuia COnpOTHUBIICHUS
IIpU ABUKEHUH TEJIA B JKUIKOCTHU
WIM rase.

[TocTynarenbHOE U BpalaTebHOE
JBU>KEHUE a0COJIFOTHO TBEPAOTO
Tena.

MOMEHT CHJTBI OTHOCUTEIBHO OCH
BpameHus. [Ineqyo cumel. Y cioBus
paBHOBECUS TBEPAOTO TEA.
TexHuyeckue ycTponcTBa u
IPaKTUYECKOE TPUMEHEHHE:
MOAIIUITHUKY, TBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB

nedopMaiiu; u3yuyeHue JIBHKEHUS
Opycka 1o HaKJIOHHOM TIOCKOCTH;
HCCIIeIOBAaHNUE YCIOBUN paBHOBECHS
TBEPJIOTO TeJla, UMEIOIIETO OCh
BpaIlCHHUS.

OO0OBsAcHeHHEe 0COOEHHOCTEN
PaBHOMEPHOTO M PaBHOYCKOPEHHOTO
MPSMOJIMHEHHOTO JIBIYKCHUS,
CBOOOHOTO MaJCHMS TEJI, IBIKCHUS
10 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HproTona, 3aKkoHa BCEMUPHOTO
TATOTCHHUS.

OOBsICHEHNE OCHOBHBIX MPUHITAIIOB
JIEUCTBUS TTOJIIMITHIUKOB U BX
MPaKTUYECKOTO IPUMCHCHHUSI.
OOBsicCHEHUE IBU)KEHUSI UCKYCCTBEHHBIX
CITyTHHUKOB.

Pemenne pacu€THbIX 3a71a4 C SBHO
3aTAaHHOM (PU3UYECKON MOJCIBIO

C MCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 GOpMyJT TMHAMHKH.

Pacnio3naBanue Gpuznyueckux siBICHUN
B YYCOHBIX OTIBITAX M OKpYKaromeh
KU3HW: WHEPIUS, B3aUMOJICHCTBHE TEIL.
AHanu3 pU3NYECKUX MPOIECCOB U
SIBJIEHHUI C MCIIOJIb30BAaHUEM 3aKOHOB U
MPUHITUIIOB: 3aKOH BCEMHUPHOTO
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tarorenus, I, II u 11l 3akonsl HeroTOHAa,
MIPUHITUIT CYTIEPHO3ULIMN CHUJI, IPUHIIUIT
PaBHOIIPABHOCTH MHEPIIMATIBHBIX
CHCTEM OTCYETA

2.3

3aKOHBI COXpAaHEHUS B
MEXaHUKe

Nmnynbec maTepuanbHON TOUYKU
(Tena), cucTeMbl MaTEpHATBHBIX

TOYCK. HMHYJ'IBC CHJIbI 1 UBMCHCHHUC
HMITYJIbCa TCJlIa. 3aKoH COXpaHCHUA
HMIIYJIbCA. PeakTtuBHOC JABHKXCHHUC.

Pabora cumnbl. MOIIHOCTD CHJIBI.
Kunernueckas sneprus
MaTepHaAIbHON TOUKH. Teopema
00 M3MEHEHUU KNHETUYECKON
SHEPIUH.

[TorenuuanbHasg SHEPTHSL.
[TorenuuanbHas SHEPrUs yupyro
nehOpMUPOBAHHOMN TIPYKUHBI.
[TorenuunanbHasg SHEPTUS TEA
BOJIM3M TOBEPXHOCTU 3EMIIH.
[TorenunanbHbIE U
HETIOTEHIUAIbHBIE CHITbL. CBSI3b
PaboOThI HEMOTECHIIMALHBIX CHJT
C U3MEHEHUEM MEXAHUYECKOU
SHEPIUU CUCTEMBI TEJ. 3aKOH
COXPaHEHHSI MEXaHUYECKON
SHEPIUH.

Yrpyrue u Heynpyrue

[IpoBeneHne FSKCIEPUMEHTA: U3YUCHHE
a0COJIFOTHO HEYIIPYTOro yaapa

C TIOMOIIIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MaATHUKOB; UCCIICIOBAHHE
CBSI3U PA0OTHI CUJIBI C U3BMEHEHUEM
MEXaHUYECKON SHEPTUU Tea

Ha MIPUMEPE PACTSHKEHUS PE3UHOBOTO
KryTa.

OrneHka aOCOMIOTHBIX ¥ OTHOCUTEBHBIX
MOTPENIHOCTEN U3MEPEHUN (PU3NUECKUX
BCJIUYMH.

Pemienne pacué€THbIX 33714 C SIBHO
3aTAaHHOM (PU3UYECKON MOJCIBIO

C MCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (popMys1 TMHAMUKHU U 3aKOHOB
COXpaHEHHS.

Pemrenne xauecTBEHHBIX 33724

C OMIOPOM HA U3YUYEHHBIC B Pa3/eiie
«MexaHHMKay 3aKOHbI, 3aKOHOMEPHOCTH
U (pU3UYECKUe SBICHUS.

Omnucanne MeXaHMYECKOTO JIBHKECHUS C
MCITOJIh30BaHUEM (DU3HUECKUX BEJTMIHH:
MMIYJIbC TEIA, KHHETUYECKAasi SHEePIrus,
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CTOJIKHOBEHUS.

TexHuyeckue ycTporcTa u
IPAKTUYECKOE IIPUMEHEHUE:
BOJOMET, KONEP, TPYKUHHBIN
IIUCTOJIET, ABUKCHUE PAKET

MOTEHIMAIbHAS SHEPT U], MEXaHUYECKas
paboTa, MEXaHUYECKasi MOIIIHOCTb.
AHanu3 pU3NYeCKUx MpoLeccoB u
SBJICHUM C UCHOJIb30BAHUEM 3aKOHA
COXpaHEHUsI MEXaHUUYECKOW IHEPTHUH,
3aKOHA COXPAHECHUS UMITYJIbCA.
OObsicCHEHUE OCHOBHBIX NMPUHIIAIIOB
JIEUCTBUS U MPAKTUYECKOTO
MIPUMEHEHUSI TEXHUYECKUX YCTPOICTB,
TAKUX KaK: BOJOMET, KOTIEP,
IIPY>KUHHBIN TUCTOJIET.

OObsicHEHUE ABUKEHUS PAKET C ONOPOi
Ha U3y4YeHHbIC (PU3NYECKUE BETNYNHBI U
3aKOHbI MEXAHUKH.

Hcnonp30BaHue npy MOArOTOBKE
COOOIIIEHUH O TPUMECHEHUH 3aKOHOB
MEXaHHUKH COBPEMEHHBIX
UH()OPMAITMOHHBIX TEXHOJIOTUHN IS
MOMCKa, CTPYKTYpUPOBAHUS,
WHTEpIIpETalUK U MPEJICTABICHUS
uH(bOpMAaIU, KPUTHIECCKUN aHATH3
noytyyaemMoil uHpopmManuu

[IpoBeneHre KOCBEHHBIX U3MEPEHU,
HCCIIEIOBAHUM 3aBUCUMOCTEN
(hU3MYECKUX BEJIMUMH, POBEPKa
MPEI0KEHHBIX TUIIOTE3

Hroro no pazneny

18
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Pa3nen 3. MoJiekyJisipHas Gu3uKa 4 TEPMOIMHAMHKA

3.1

OCHOBBI
MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUU

9

OCHOBHBIE MOJIOXKECHUS
MOJIEKYISIPHO-KNHETHYECKON
TEOPUU U UX OTBITHOE 0OOCHOBAHHUE.
bpoyHOBCKOE IBMXKEHUE.
Huddyzus. Xapakrep ABUKCHHUS U
B3aMMOJICHCTBUS YaCTHI] BEILIECTBA.
Mopenu cTpoeHus ra3os,
KUJKOCTEW U TBEPABIX TEN U
00BbSICHEHHE CBOMCTB BEIIIECTBA

Ha OCHOBE 3THX Mojener. Macca u
pa3Mepbl MoJiekyl. KonnuectBo
BemiectBa. [loctositHHas ABoraspo.
TerutoBoe paBHOBECHE.
Temmeparypa u €€ nsmepeHue.
[IIxama remneparyp Llenscus.
Mopens uaeaabHOTO Tas3a.
OCHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUU UIEATBHOIO ra3a.
AOcoioTHas TeMreparypa Kak Mepa
CpeHEN KNHETUYECKON SHEPTUU
TEIJIOBOTO JBUKEHUS YaCTHI] Ta3a.
[ITkama remneparyp KenbBuna.
['a30BbIe 3aKOHBI. YpaBHEHUE
MenpaeneeBa—Kitanenpona.

3akoH JlanbToHa. M3omporiiecchl

IIpoBeneHne 3KCIIEpUMEHTA:
ONpEIEJICHNE MACChl BO3AyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MEpEeHU 00bEMa KOMHATHI, JaBICHUS
Y TEMIIEPATYPHI BO3/lyXa B HEW;
UCCJIEIOBAHHUE 3aBUCUMOCTU MEXIY
rapamMeTpaMM COCTOSIHUS Pa3peKEHHOTO
rasa.

Onenka abCOIOTHBIX U OTHOCUTEIBHBIX
MOTPENIHOCTEN U3MEPEHUIN (PU3NUECKUX
BEJIUYMH.

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

Pacno3naBanue pu3n4eCcKux sIBJICHUM

B Y4€OHBIX ONBITAX U OKPYKaroIen
*Ku3HH: Tuddy3us, OpoyHOBCKOE
JIBUKEHUE.

OnucaHue TEIIOBbIX SIBJICHUI

C UCIOJIb30BaHUEM (PUZNUECKUX
BEJIMYMH: JIaBJICHUE Ta3a, TEMIIepaTypa,
CpEIHss] KHHETUYECKast SHEPIUs
XAa0TUYECKOTO JBH)KEHUS MOJIEKYI,
CpEeAHEKBAAPATUYHAS CKOPOCTh

35



denepanbHas padouast mporpamma | duszuka. 10—-11 knaccer (6a30BbIi ypOBEHB)

B UJICATTbHOM Ta3e C HOCTOSIHHBIM
KOJINYECTBOM BELIECTBA.
['paduueckoe npeacraBieHue
U30IPOLECCOB: U30TEPMa, U30X0Pa,
n3o0apa.

TexHuueckne yCcTpoucTBa 1
MPaKTUYECKOE TPUMEHEHHUE:
TEPMOMETp, OapoMeTp

MOJIEKYJI.

AHanu3 GU3NYECKUX MPOILIECCOB
SIBIICHUM ¢ ucrnojib3oBanueM MKT,
ra30BbIX 3aKOHOB, CBSI3U CPEHEN
KMHETUYECKOW SHEPTUH TETIJIOBOTO
JIBMDKCHUST MOJICKYJI ¢ aOCOJIFOTHOM
TEMITIEPATYypOH.

Petienne pacu€THbBIX 3a71a4 C SIBHO
3aTAaHHOM (PU3HYECKON MOJCIBIO

C UCMOJIb30BAaHUEM OCHOBHBIX
nonoxeHnit MKT, 3akoHOB 1 popMyn
MOJICKYJISIPHOHN (DU3UKH.

Pabota B rpynmax npu mjiaHUpOBaHUH,
MPOBEJICHUN U UHTEPIIPETALINU
PEe3yJIbTATOB OIBITOB M aHAJIN3E
JIOTIOJTHUTEIIbHBIX UCTOYHUKOB
uH(pOpMAIUHU TI0 TEME

3.2

OCHOBBI
TEPMOJIMHAMUKHU

10

TepmoguHaMHu4ecKas cucTemMa.
BryTpennss sHeprus
TEPMOJIMHAMHUYECKOU CUCTEMBI U
CITOCOOBI €€ M3MEHEHHUS.
KonuuectBo TemnoTsl 1 pabora.
BuyTpeHHss1 sHEprUg 0JHOATOMHOTO
HUIeaJIbHOro ra3a. Buabl
TEIUIONEPEIaun: TEMIOTPOBOJHOCTb,
KOHBEKLMS, U3IyUYCHHUE. Y IeTbHAs
TEIIOEMKOCTh BEIIICCTBA.

IIpoBeaeHuE 3KCIIEPUMEHTA: U3MEPECHUE
YAEIBbHOU TEIIIOEMKOCTH BELIECTBA.
OrieHKa abCOFOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEN U3MEpEHUN (HU3NIECKUX
BEJIMYMH.

N3yuenue Mojesneit mapoBoit TypOWHBI,
JIBUTATENI BHYTPEHHETO CTOPaHus,
PEAKTUBHOIO JIBUTATEIIS.

OObsiCHEHNE PUHITATIOB ACHCTBUS U
yCIIOBU# 0€30I1aCHOTO UCTIOIb30BaHUS
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KonuyecTBO TEMIOTHI

MIpU TEIIonepeaye.

[TonsTre 06 agnabaTHOM MpoIecce.
IlepBblii 3aKOH TEPMOJVHAMUKH.
[IpuMeHeHue epBOro 3aKoHa
TEPMOJUHAMUKHU K U30MPOIECCAM.
['paduueckas uaTEpnpeTanys
paboThI raza.

BTopo¥i 3aKk0H TEpMOIMHAMUKH.
HeoGpaTumocTs npoiieccon

B IIPUPOJIC.

TennoBeie MmammHBL. [[puHIATIBL
JIEHUCTBUS TETIJIOBBIX MAIIIHH.
[IpeobpazoBanms SHEPTUU

B TETUTOBBIX MAIlIMHAX.
KoaddunmeHT nose3Horo neucTBus
TEIUIOBOM MAILIUHBI.

Hukn Kapuo u ero ko3 dpunueHt
IIOJIE3HOTO JECUCTBUS.
DKOJIOTHYECKHE TTPOOTIEMBI
TETJIOPHEPTETUKH.

TexHuyeckue ycTponcTa u
PaKTUIECKOE MPUMEHEHHE:
JIBUTATE]Ih BHYTPEHHETO CTOPAHMSI,
OBITOBOH XOJIOIUIIBHUK,
KOHTUITHOHED

B TTIOBCETHEBHOM JKM3HU JBUTATEIIS
BHYTPEHHETO CTOPaHMs, OBITOBOTO
XOJIOIUITLHUKA, KOHTUITHOHEPA.
Omnrcanye CBONCTB TN U TETIOBBIX
SABJICHUM C UCIIOJIb30BAHUEM
bu3nYecKuX BeTUYHH: JIaBJICHUE T'a3a,
TeMITepaTypa, KOJTHIECTBO TEIIOTHI,
BHYTpPEHHSIS1 DHEprus, paboTa rasa.
Pemenne pacu€THbIX 3a71a4 C SBHO
3aTAaHHOM (PU3HYECKON MOJCIBIO

C UCIIOJIh30BaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJT MOJIEKYJISIPHOU (PU3UKH U
TEPMOTMHAMHUKH.

Pemenne kxauecTBEHHBIX 3a/1a4

C OTTOpO¥ Ha M3yYCHHBIC B pa3Jieie
«Momnexynsipaast pusuka u
TEPMOIMHAMUKA) 3aKOHbI,
3aKOHOMEPHOCTH U (PU3UIECKUE
SIBJICHHSI.

PaGoTa B rpymnmax npu aHanmuse
JIOTIOTHUTETHHBIX UCTOYHUKOB
uH(pOpMaIUH TI0 TeMe
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3.3

ArperatHbie
COCTOSIHHS BELIECTBA.
da3oBble EPEXObl

[TapooGpazoBaHue 1 KOHICHCALIHS.
Hcnapenue u xunenue.
AOcoII0THast 1 OTHOCUTENIbHAS
BJIAJKHOCTh BO3yXa. HachlleHHbIN
nap. Y aenapHas TeIuioTa
napooOpa3oBaHusi. 3aBUCUMOCTb
TEeMIIepaTypbl KUTIEHUS OT JaBJICHUS.
TBépnoe Teno. Kpucrainmmueckue u
amopdHbIe Tena. AHU30TPONUS
CBOMCTB KpuCTAIUIOB. JKuKue
Kkpucrauibl. COBpeMEHHbIE
Marepuansl. [InaBnenue u
KpUCTAITM3anus. Y AebHas TErIoTa
miasienus. Cyoaumanus.
YpaBHEHHUE TETUIOBOrO OajaHca.
TexHuyeckue ycTponcTBa u
IPaKTUYECKOE TPUMEHEHUE:
TUTPOMETP U IICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTHH
NOJIyYEHHS] COBPEMEHHBIX
MaTepHUaJIOB, B TOM YHUCIIE
HAaHOMATEpPHUAJIOB,

Y HAHOTEXHOJIOTHHU

[IpoBeneHNE SKCIIEPUMEHTA: UBMEPEHUE
OTHOCHUTEIIbHOM BIIAXKHOCTH BO3yXa.
Onenka aOCONIOTHBIX M OTHOCUTEBHBIX
MOTPENTHOCTEN U3MepeHUN PU3NIECKUX
BEJINYHH.

N3yyeHue CBOMCTB HACBIIIEHHBIX
NapoB, CI0COO0B U3MEPEHHUS
BJI&JKHOCTH

HaOmronenue kunenus npu
MMOHMYKEHHOM JaBJICHUH, HArPEBAaHUS

Y TUIABJIEHUS] KPUCTAJUIMYECKOTO
BEIIIECTBA.

OObsiCHEHUE IPUHIIUIIOB JICUCTBUS U
yCJI0BUM 6€30MaCHOTO UCTIOIb30BaHUS

B IMIOBCETHEBHOM KU3HU THTPOMETPA,
MICUXPOMETPA, KAIOPUMETPA.

N3ydyeHne TEXHONIOTUI OITyYeHUS
COBPEMEHHBIX MaTEPUAIOB, B TOM YUCJIE
HAaHOMAaTEpPHUAJIOB.

Pemenune pacu€THbIX 3a71a4 € ABHO
3QTAaHHOM (PU3HYECKON MOJCIBIO

C UCIIOJIb30BAHUEM YPaBHEHUS
TEIJIOBOTO OajaHca.

Pemenre kauecTBEHHBIX 3a/1a4

C OIIOPOM HAa U3yYECHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE
SABJICHHUS T10 TEME.
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PacnoznaBanue Gpuznyueckux siBICHUN
B y4€OHBIX OMBITaX U OKPYIKAIOIIEH
KU3HH: neopmaris TBEPIBIX TE,
HarpeBaHue U OXJIAKJIEHUE Tel,
M3MEHEHHUE arperaTHbiX COCTOSTHUM
BEI[ECTBA U OOBSICHEHHE UX Ha OCHOBE
3aKOHOB U (POPMYJT MOJIEKYJISIPHOM
buzuKU.

Hcnonb3zoBanne HHPOPMAIIMOHHBIX
TEXHOJIOTHH JIJIS IOMCKA,
CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIUHU U
MpeICcTaBIeHUs] HHPOPMALIUU MIPU
MOATOTOBKE COOOIIEHUN O MPUMEHEHUU
3aKOHOB MOJIEKYJISIPHON (DU3UKU U
TEPMOJIUHAMHKHU B TEXHUKE

U TEXHOJIOTHUSX

Hroro no pazgeny 24
Pa3znen 4. DinekTpoaAMHAMHUKA
4.1 | DnekTpocTaTrka 10 DunekTpu3zanus Tei. Jnekrpudeckuil | [IpoBeaeHue sKCrepuMeHTa: U3MEPEHUE

3apsan. JIBa BUIa JIIEKTPUUYECKUX
3apsanoB. [IpoBogHKKY,
JABJICKTPUKU U TTOJTYITPOBOJHUKH.
3aKOH COXpPaHEHHUS IEKTPUIECKOTO
3apsa.

B3aunmoneiicTBue 3apsioB. 3aKoH
Kynona. ToueuHblid 371€KTPUUYECKU
3apsii. DNEKTPUUECKOE MOJIe.

AIEKTPOEMKOCTH KOHJIEHCATOPA.
OreHka aOCOMIOTHBIX U OTHOCHUTEIBHBIX
MOTPEUTHOCTEN U3MEpEeHUN (PU3NUECKUX
BEJIMYHH.

N3yyenue npuHUKUNOB JCHCTBUSA
BJIEKTPOCKOIIA, JIEKTPOMETPA,
KOHJIEHCATOpA.

N3yyenue npruHUMUIIOB IEUCTBUSA
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Hanpsk€HHOCTB 2JIEKTPUYECKOTO
noJis. [IpuHuun cynepno3unuu
BIEKTPUYECKUX Tonen. JInnnmu
HaIpPsHKEHHOCTH 3JIEKTPUYECKOTO
HOJISL.

PaboTa cui 31eKTpoCcTaTuyecKoro
nons. [lorenunan. Paznocts
noteHuuanoB. [I[poBogHUKY 1
JADJICKTPUKH B
AIEKTPOCTATUYECKOM TIOJIE.
JlnaexkTpruueckast IpOHULIAEMOCTb.
DnekTpoémkocTb. Konnencarop.
DIIEKTPOEMKOCTD MIOCKOTO
KOHJIEHCATOpa. DHEprus
3apsHKEHHOT0 KOHJIEHCATOpa.
TexHuyeckue ycTporcTBa u
IIPAKTUYECKOE ITPUMEHECHHUE:!
3JIEKTPOCKOIL, 3JIEKTPOMETD,
3JIEKTPOCTATUYECKAs 3allINTa,
3a3eMJICHUE AJIEKTPOIIPUOOPOB,
KOHJEHCATOP, KOIMMUPOBAIIbHBIN
armapar, CTPyUHbIN IPUHTED

U ycIoBUM 0€30MacHOro MpUMEHEHUs

B [IPAKTUYECKOU KU3HU,
KOIMPOBAJIBHOIO ammapara, CTpynHOro
pPUHTEPA.

PaccmoTpenue pusnyeckux OCHOBaHUM
AJEKTPOCTATUYECKOM 3aIUTHI U
3a3eMJICHUS DJIEKTPOIIPUOOPOB.
Pemenune pacu€THeIX 3a71a4 C IBHO
3aTAaHHOM (PU3HYECKON MOJCIBIO

C UCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
U GOpMYJI JIEKTPOCTATUKH.

Pemenne kayecTBEHHBIX 33]1a4

C ONOPOW HA U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3HUYECKHE
SIBJICHHSI DJIEKTPOCTATUKHU.
Pacno3naBanue pu3n4eCcKux sBJICHUM
B Y4€OHBIX ONBITAX U OKPYKaroIen
KU3HU: SJICKTPU3ALIMS TEl,
B3aUMOJICUCTBHE 3apsII0B U OOBSICHEHUE
WX Ha OCHOBE 3aKOHOB U (hOpMYyJT
ANEKTPOCTATUKH.

OnucaHne 3y4eHHBIX CBOMCTB
BEILECTBA U JIEKTPUUYECKUX SIBJICHUI

C MCMOJb30BaAHUEM (PU3UUECKUX
BEJIMYMH: 3JIEKTPUUYECKHI 3apsiz,
HaIpPsHKEHHOCTD AIEKTPUYECKOTO MO,
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MOTEHIIUAJI, Pa3HOCTh MOTCHITNAJIOB,
AJIEKTPOEMKOCTb.

Anann3 GU3NIECKUX MPOIECCOB U
SIBJIEHUI C UCII0JIb30BaHUEM
(bU3NYECKUX 3aKOHOB: 3aKOHA
COXpaHEHMS JIEKTPUUECKOTO 3apsia,
3akoHa KynoHna.

Pabora B rpynnax npu aHaimse
JIOTIOJTHUTEIILHBIX NCTOYHHKOB
MH(pOpMAIU U TOJTOTOBKE COOOIIECHUMA
O MPOSBJIECHUM 3aKOHOB 3JIEKTPOCTATUKHU
B OKPYKaIOIIeH )KU3HU U PUMEHEHUU
UX B TEXHUKE

4.2

[locTostHHEBII

AIEKTPUYECKUH TOK.

Toku B pa3nU4HbIX
cpenax

12

DIJIEKTPUYECKHM TOK. Y CIIOBUSA
CYyLIECTBOBAHUS AJIEKTPUUECKOTO
Toka. Mctounmku Toka. Cuia Toka.
ITocTOSIHHBIN TOK.

Hanpsokenue.

3akoH OMa [ y4acTKa LEeTu.
DIIEKTPUUECKOE COMTPOTUBIICHUE.
VY 1enbHOE CONTPOTUBIIEHUE
BemiecTna. IlocienoBarenbpHoe,
napayjieIbHOE, CMEIIAHHOE
COEJIMHEHUE MPOBOJHUKOB.
Pabora sanexTpruyeckoro Toka.
3akoH [[>xoyns—JIenna. MomHoCTh
3JIEKTPUYECKOTO TOKA.

[IpoBeneHue dKCIIEpUMEHTA: U3yUYEHUE
CMEIIIAHHOTO COCIMHEHUSI PE3UCTOPOB;
m3Mepenue IJIC ucTouHMKa TOKA U €ro
BHYTPEHHETO COMPOTUBIICHUS;
HaOJII0ICHUE IIEKTPOJIN3A.

OrnieHKa a0COFOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEpEHUN (HU3NIECKUX
BEJINYUH.

OObsicCHEHUE PUHITATIOB ACHCTBUS U
YCJIOBHM 0€3011acCHOTO MPUMEHEHUS
aMIepMeTpa, BOJIbTMETPA, PEOCTATA,
HMCTOYHUKOB TOKa,
AJIEKTPOHArpeBaTENIbHbBIX U
AIEKTPOOCBETUTEIBHBIX MPUOOPOB,
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DJIIEKTPOJIBIKYIIASI CHIIA U
BHYTPEHHEE CONPOTUBIICHUE
MCTOYHHUKA TOKa. 3akoH OMa

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

DJIEKTPOHHAs! TPOBOJAUMOCTh
TBEPJIBIX METAIJIOB. 3aBUCUMOCTD
CONIPOTHUBJIEHUSI METAJIJIOB

OT TEMIEPATYPHI.
CBepXnpoBOJIUMOCTb.
DJIEKTPUYECKHUN TOK B BAKYyME.
CBOMCTBA DIEKTPOHHBIX ITYYKOB.
[TonynpoBonuuku. CoOCTBEHHAs U
pUMeCHasi IPOBOJAUMOCTh
MOJyIpPOBOAHUKOB. CBOMCTBA
p—Nn-niepexona.
[TonymipoBOTHUKOBBIE TPUOOPHI.
DJIEKTPUYECKUM TOK B pacTBOpPaxX U
pacruiaBax 3J€KTPOJUTOB.

QHCKTpOHI/ITI/I‘-IeCKaH AUucconuranms.

DJIEKTPOJIH3.
DJIEKTPUYECKUM TOK B ra3ax.
CamocTosITeNbHBIN U
HECAMOCTOSTEIIbHBIN pa3psLl.
Monnus. [Inasma.
TexHuyeckue ycTponucTsa u

TEPMOMETPA COMPOTUBJICHUS,
BAKYYMHOTO J10/1a, TEPMHUCTOPOB U

(b oTOpPE3UCTOPOB, MOTYIPOBOJHUKOBBIX
JIAOJIOB, TAIbBAHUKH.

Pemienune pacu€THbIX 3a7a4 € ABHO
3aJIaHHOHN (U3HYECKOU MOICITHIO

C UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u popmyn Temsl «IlocTossHHBIN
ANEKTPUYECKUI TOK».

Pacno3naBanue puznyeckux siBJICHUN
B YU€OHBIX ONIBITAX M OKPYKaIOLEeH
JKU3HU: DJICKTPUYECKas POBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHYECKOE,
MarHuTHOE JEHUCTBHUS TOKA.

AHanu3 3MEKTPUYECKUX SIBJICHUU U
IIPOLIECCOB B LEISAX MOCTOSTHHOTO TOKA
C MCIIOJIb30BaHMEM 3aKOHOB: 3aKOH
Oma, 3aKOHOMEPHOCTH
[IOCJIEIOBATEIBLHOIO U MTAPAIIIEIBHOTO
COEMHEHUS MPOBOJHUKOB, 3aKOH
Jxoynsa-Jlenna.

Onucanue u3y4yeHHbBIX CBONCTB
BEILIECTB U 3JIEKTPUUECKUX SIBIICHUI

C MUCMOJIb30BaHNEM (U3HUECKUX
BEJIMYMH: DJICKTPUUECKUUN 3aps]l, CUJIa
TOKQ, AJIEKTPUUYECKOE HAIIPSKEHHUE,
ANEKTPUUYECKOE CONTPOTUBIICHHUE,
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MPAKTUYECKOE IPUMEHEHHE:
aMIIepMeTp, BOJIbTMETP, PEOCTAT,
HMCTOYHUKHU TOKa,
AJIEKTPOHArPEBATENbHBIE IPUOOPHI,
AJIEKTPOOCBETUTEIBHBIE PUOOPHI,
TEPMOMETP CONPOTUBIICHUS,
BaKyyMHBIN U0/, TEPMUCTOPHI U
(hOTOpPE3UCTOPHI,
HOJIyTIPOBOJHUKOBBIN AHOJ,
rajibBaHuKa

pa3HocTh notenuuanos, IJC, pabora
TOKa, MOIIIHOCTh TOKA.

Hcnonb3zoBanue HHPOPMaIMOHHBIX
TEXHOJIOTHH 15 TIOMCKA,
CTPYKTYpHUPOBAHUS, UHTEPIIPETALIUN U
MIpeACTaBICHNS] HHPOPMAIINH TTPU
MOJATOTOBKE COOOIICHUI O TPUMEHEHUHU
3aKOHOB ITOCTOSTHHOT'O TOKA B TEXHUKE U
TEXHOJIOTUSIX

Hroro o pazgeny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOTPAMME
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11 KJIACC

HaumenoBanue

No KosmmuectBo OcCHOBHBIE BUJIBI IESITEILHOCTH
pa3liesIoB U TEM [IporpammHoe conepxanue

/T 4acoB 00yJaroIuXcs

y4eOHOro npeaMera
Pasznen 1. Dnexkrpoannamuka
1.1 | MarauTHoOe noJe. 11 ITocTOsTHHBIE MATHUTHI. [IpoBeaeHUE SKCIIEPUMEHTA: N3YUECHHUE

DJIEKTPOMAarHuTHAs
WHIYKITAS

B3anmoaeiicTBiE MOCTOSHHBIX
MarouToB. MarHuTHoe 1oJie.
BekTop MaroHuTHON UHAYKLIWH.
[IpyHIMT Cynieprno3uuun
MarHMTHBIX TTojaeH. JInnuu
MarHuTHOM MHAyKuuK. Kaptuna
JIMHUN MarHUTHOW MHIYKIIUU OIS
MOCTOSIHHBIX MAarHUTOB.
MarauTtHo€e 1oje NpoOBOJHUKA

¢ TokoM. KapTrHa TuHUNA UHIYKIAU
MarHuTHOTO MOJIS JJIMHHOTO
MPSIMOTO TPOBOIHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O ITPOBOJIHMKA, KATYIIKH
¢ TokoM. OnbIT Dpcrena.
BzaunmopericTBre NpoOBOIHUKOB

C TOKOM.

Cuita Amnepa, €€ MOyJIb U
HaIpaBJICHHUE.

Cuna Jlopenna, e€ MoayJib U
HanpasieHue. JIBrxeHue
3apsKEHHOM YaCTHUIIbI

MAarHATHOTO IOJIS KaTYIIKH C TOKOM;
WCCIIEIOBAHNE JEUCTBUS ITOCTOSTHHOTO
MAarHuTa Ha paMKy C TOKOM;
VCCIICIOBAHUE SIBJICHUS
AIEKTPOMAarHUTHON UHIYKIIUH.

OneHka a0COIFOTHBIX U OTHOCUTENIBHBIX
MOTPENTHOCTEN U3MEPEHUN (PU3NYECKUX
BEJINYHH.

OObsicHEeHNE PUHLIUIIOB ACHCTBUS U
ycJI0BU# 0€3011acHOr0 MPUMEHEHHUS
ITOCTOSTHHBIX MArHUTOB,
AIIEKTPOMArHuTOB, JJIEKTPOABUTATEN,
YCKOpUTEIIEH JIEMEHTAPHBIX YaCTHIL,
VHIYKIHOHHOM NEeYHU.

Pemrenue pacu€THbIX 3a1a4

Ha pUMeHeHne (POpPMyJT TEMBI
«MarauTtHoe noJie. DIIEeKTpOMarHuTHas
WHIYKIUS.

Pemenne kayeCcTBEHHBIX 3a/1a4

C OIIOPOU Ha U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HYECKUE
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B OJTHOPOJHOM MAarHUTHOM IIOJIE.
Pa6ota cumnsl Jlopenna.

SIBiieHME 2NEKTPOMArHUTHOM
uHaykiuu. [Totok BekTopa
MAarHUTHOW MHAYKIIHH.
DNEeKTPOABMKYLIASL CHIIA UHIYKLUH.
3aKOH 3JIEKTPOMarHuTHOMN
nHaykuuu dapanes.

BuxpeBoe 3J1eKTprUIecKoe NoJIe.
DNEKTPOBIXKYILAS CUJIa HHAYKIUN
B [IPOBOJHUKE, IBUXKYILEMCS
ITOCTYNATEIbHO B OAHOPOJHOM
MAarHUTHOM I10JIE.

[IpaBuio Jlenna.

NHnykTuBHOCTG. fIBNEHNE
CaMOMHIYKIIMH. DJIEKTPOABHKY LA
CUJIa CAMOUHIYKIIUU.

DHepruss MAarHUTHOTO T10JIST KATYILKH
C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.
TexHuyeckue ycTponucTsa u
MIPAKTUYECKOE IPUMEHEHUE:
ITOCTOSIHHBIE MATrHUTBHI,
AJIEKTPOMArHUTHI,
AIEKTPOABUTATEND, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHII,
VHIYKLIHAOHHAS [1€Yb

SIBIICHUSI TEMbI « MarHUTHOE IOJIE.
DJIEKTPOMArHUTHASI UHTYKITUSD).
OnpeneneHue HAINPaBJICHUS BEKTOPA
MHIYKIIUM MAarHATHOTO TOJIs
MPOBOJAHUKA C TOKOM, CHJIbI AMIiepa
u cuiel JlopeHia.

Pacno3naBanue puznyeckux siBICHUN
B YUCOHBIX OIBITaX M OKPYIKAOIICH
YKU3HU: B3aUMOJICHCTBHE MarHUTOB,
AIIEKTPOMArHUTHAsI UHAYKIUS,
JICNCTBHE MarHUTHOTO IOJIS Ha
MPOBOJAHUK C TOKOM M JIBUKYIIIHICS
3apsl.

AHanu3 3JIEKTPOMArHUTHBIX SBICHUM
C HUCIIOJIb30BAHUEM 3aKOHA
AIEKTPOMArHUTHOM WMHYKIIUH.
OnucaHue U3y4eHHBIX CBOMCTB
BEIIECTB U AJIEKTPOMArHUTHBIX
SIBIICHUI C MCIIOJIb30BaHUEM
(bU3UYECKUX BEIMYWH: WHIYKITUS
MarHUTHOIO MOJIsl, cujia AMnepa, cusia
Jlopeniia, THAYKTUBHOCTh KaTyIIKH,
SHEPTHUsl JIEKTPUUECKOTO U MATHUTHOTO
oJIeu

Hroro no pazuneny

11
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Pa3nen 2. Kosie0anus v BOJTHBI

2.1

MexaHU4ecKue 1
AIIEKTPOMArHUTHbBIC
KOJICOaHUS

KonebarenbHas cucrema.
CB00OOIHBIE MEXaHUYECKUE
konebanus. ['apMmoHnueckue
kosnebanwus. [lepuon, yactora,
aMIUIUTya U (pa3a KosreOaHui.
[Ipy>KUHHBIN MASITHHUK.
MareMaTn4yeckuii MasTHUK.
YpaBHEHHE TapMOHUYECKHUX
KoJiebanuil. [IpeBparienue sHeprumn
IIPY TAPMOHUYECKUX KOJICOAHUSX.
KonebarenbHblit KOHTYP.
CB0OOOIHBIE PTIEKTPOMArHUTHBIE
KO0JIEOaHUs B UACAITEHOM
K0JIe0aTeTbHOM KOHTYPE. AHAJIOTHS
MEXy MEXaHUYECKUMU U

QJICKTPOMAroHuTHBIMHA KOJICOAHHMSIMHU.

®opmyna ToMcoHa. 3akOH
COXPaHEHUS YHEPTUU B UJECATBHOM
K0JIe0aTeIbHOM KOHTYpE.
IIpencrasienue o 3aTyXarommx
KoJjieOanusx. BeiHyX/1eHHbIE
MEeXaHUYeCcKre KoJIeOaHus.
Pe3onanc. BeiHyX1eHHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHNS.
ITepeMeHHBIN TOK.

CuHycouaIbHBIN IEPEMEHHBIN TOK.

HccnenoBanne mapameTpoB
K0JIe0aTENbHON CUCTEMBI — IEPUO/IA,
JaCTOTHI, AMIUTATYABI U (ha3bl
Kosie0aHul (MPY>KUHHBIA W/ UIH
MaTeMaTUYECKU MasTHUK).
Habmronenue 3aryxaromux KojieOaHu.
HccnenoBanrie CBOMCTB BBIHYKIEHHBIX
KoJIeOaHU.

Habmronenue pezonanca.

IIpoBeneHue 3KCIEpUMEHTA!
UCCJIEIOBAHNUE 3aBUCUMOCTH TIEPHOJIa
MaJIbIX KoJICOaHHWH rpy3a Ha HUTH

OT JUTMHBI HUTH ¥ MacChI TPy3a;
HCCIIEIOBAaHNE MEPEMEHHOTO TOKA

B 1IETIN U3 TIOCJIEA0BATEIBHO
COCTMHEHHBIX KOHICHCATOPA, KaTyIIIK!
U pe3ucTopa.

OreHKa aOCOFOTHBIX U OTHOCHUTEIBLHBIX
MOTPEUTHOCTEN U3MepEeHU (PU3NIECKUX
BEJIMYHH.

OOBsICHEHUE PUHITATIOB ACHCTBUS U
YCJIOBHM 0€3011acCHOTO MPUMEHEHUS
AIEKTPUUECKOTO 3BOHKA, TEHEpATOpa
MEPEMEHHOTO TOKA, JINHUU
aleKTponepeaay.

Pemenune pacdy€THbIX 3a71a4 € SIBHO
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MonHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYIHOE U ACUCTBYIOIIEE

SHAYCHUC CUJIbI TOKA U HAIIPAKCHUSI.

Tpanchopmarop. IIpousBoacTso,
nepeaayda u noTpediieHue
AIEKTPUYECKON DIHEPTHH.
DKOJIOTUYECKHUE PUCKHU

IIPpH IIPOU3BOJACTBEC DJICKTPOOHCPIHUH.

Kynberypa ricnosib30BaHus
AJIEKTPOIHEPTUU B [IOBCEIHEBHOU
JKU3HU.

TexHuueckue yCcTpoucTaa u
MIPAKTUYECKOE PUMEHEHUE:
AIEKTPUYECKUN 3BOHOK, TEHEPATOP
IIEPEMEHHOI0 TOKA, JINHUU
aNeKTponepenayd

3aJIaHHOMN (PU3UIECKON MOJIEITBIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 GOpPMYII, OTTUCHIBAIOIIIIX
MEXaHUYECKHE U DJICKTPOMArHUTHBIC
KoJIeOaHus.

Onucanre MEXaHHYECKUX U
AIIEKTPOMATrHUTHBIX KOJICOAHMIA

C UCTIOIb30BaHUEM (DU3UUECKUX
BEJIMYMH: TICPUO ¥ 4aCTOTa
KOJIeOaHMi, aMITUTy1a U Pa3a
KoJIeOaHUM, 3apsi U CUJia TOKa

B TAPMOHUYECKUX IJICKTPOMATrHUTHBIX
KOJICOaHUSIX.

Pemenne kauecTBEHHBIX 3a/1a4

C ONOpPOM Ha U3YUYECHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU, OTMCHIBAIOIIIHE
MEXaHUYICCKHE U DJICKTPOMArHUTHBIC
KoJIeOaHus.

PaGoTa B rpymnmax npu riaHApOBaHUH,
MIPOBEICHUH U UHTEPIPETAIINH
PE3yIbTATOB OIBITOB, U AHAJIN3E
JOTIOJTHUTETBHBIX UCTOYHUKOB
uH(MOpMAITUHU TIO TEME

2.2

Mexannueckue u
BJIEKTPOMATHUTHBIC
BOJIHBI

MexaHuuecKkue BOJIHbI, YCIOBUS
pacnpoctpanenus. llepuog.
CKOpOCTh pacnpoCTpaHEHHUs U
JnuHa BoHbL. [lonepeunsie n

N3yuenue oOpazoBaHus u
pacrpocTpaHeHHsI IOTIEPEYHBIX U
IPOJIOJIEHBIX BOJIH.

Habmtonenue otpaxxeHus
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MPOIOJIBLHBIC BOJHBI.
WuTepdepentus u qudpaxus
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTh 3ByKa. [']poMKOCTH
3ByKa. BeicoTa ToHa. TeMOp 3ByKa.
DIEKTPOMArHUTHBIE BOJIHBI.
VYcnoBus U3ydeHHs
AJIEKTPOMArHUTHBIX BOJIH. B3anmHas
opueHTaIus BeKTopoB E, B,

U B 2JICKTPOMarHuTHOU BOJIHE.
CBOIICTBA AIEKTPOMArHUTHBIX BOJIH:
OTpa)KE€HHE, MPEIIOMIICHHUE,
nosspu3anus, audpaximys,
untepdepenius. CKopocTb
AJIEKTPOMArHUTHBIX BOJIH.

[I[Ixana 31eKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHue IEKTPOMArHUTHBIX
BOJIH B TEXHUKE U OBITY.
[IpuHIMTIBI paUOCBSI3U U
TeneBuaeHUs. Painonokanusi.
DIIeKTPOMAarHUTHOE 3arpsi3HEHNE
OKPYXKaroIIEN CPEIbI.
TexHuyeckue ycTponucTsa u
MPaKTUYECKOE TPUMEHEHHUE:
MY3bIKaJIbHbIE UHCTPYMEHTHI,
yJAbTPa3ByKOBas IMAarHOCTHUKA

B TEXHUKE U MEAULIMHE, paaap,

U TIpEeNIOMIICHHUS], UHTEP(EPEHITUU U
T paKIIi MEXaHUYECKUX BOJIH.
Habnrogenue cBsizu TpOMKOCTH 3ByKa U
BBICOTBI TOHA C AMIUIMTYIOM U
4acTOTOM KoJieOaHUM, 3ByKOBOT'O
pe30HaHca.

HccnenoBanue cBOWCTB
AIEKTPOMArHUTHBIX BOJIH: OTPaKECHHUE,
IIPEJIOMJIEHUE, MOIAPU3aALNs,
nudpakuys, MHTEphEpeHIIHS.
N3ydenue ycioBUN U3ITyYEHUs
AIEKTPOMArHUTHBIX BOJIH, B3AMMHOMN
opueHTaIuu BeKTopos E, B,

U B DJIEKTPOMArHUTHOU BOJIHE.
N3ydenne npuMeHeHus
AIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OObsacHeHUE PUHIUIIOB AEHCTBUS U
YCJIOBHI 0€3011acCHOTO MPUMEHEHUS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
YIIBTPa3BYKOBOW JUArHOCTUKU

B TEXHUKE U MEJIULIMHE, pajiapa,
paguonpuEMHUKA, TEIEBU30PA,
aHTeHHbl, Tenedona, CBU-neun.
Peliennie pacu€THBIX U KaU€CTBEHHBIX
3a/1a4 ¢ ONOPOM HA U3YUYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, ONUCHIBAIOIIINE
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panuonpuéMHUK, TEIEBU30DP,
anTeHHa, tenedon, CBU-neup

pacnpocTpaHeHUE MEXaHUYECKUX U
ANIEKTPOMATHUTHBIX BOJIH.
Hcnonb3zoBanue HHPOPMaIMOHHBIX
TEXHOJIOTHH JIJISl IOMCKA,
CTPYKTYPUPOBAHMUSI, UHTEPIPETALUU U
npecTaBiIeHus nH(pOpMaLuu

IIPU MOJATOTOBKE COOOIIEHUH

00 MCTIOJIb30BaHUH 3JEKTPOMATrHUTHBIX
BOJIH B TEXHHUKE.

VYyacrtre B JUCKyCCUU

00 3JIEKTPOMarHUTHOM 3arpsi3HEHUU
OKPYXaKOIIEH CPEIbI.

PaboTa B rpynmnax npu mjiaHupoBaHUH,
MPOBEJCHUN U UHTEPIIPETALINU
PE3yIbTATOB OIBITOB U AHAIIN3E
JIOTIOJIHUTEIbHBIX UCTOYHUKOB
uH(pOpMAIUHU TI0 TEME

2.3

Onrtuka

10

I'eomerpuueckas onTuka.
[IpsAmosMHENHOE PACIIPOCTPAHEHNE
CBETA B OJHOPOAHOM cpexe. Jlyu
cBeTa. TOYEYHBIM UCTOYHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
oTpaxeHnus csera. [loctpoenue
M300paKEHHI B TNIOCKOM 3€pKalie.
IIpenomiieHue cBeTa. 3aKOHBI
MpEJIOMIICHHS CBeTa. AOCOIOTHBIM
nokasarenp npenomienus. [lomaoe

N3y4denue sBIIEHNs TIOJHOTO
BHYTPEHHETO OTPAKEHMUs, €TI0
IIPUMEHEHUS B CBETOBOJIE.

N3ydenune Moaenein MUKpOCKOIIA,
TeJIeCKoma.

IlonydeHnue cekTpa ¢ MOMOLIBIO
MPU3MBI U TUPPAKITUOHHON PEIIETKY.
W3mepenne nokasaTesns peoMIIeHUs
CTEKJIA.

HccnenoBanue CBOMCTB N300pakeHU M
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BHYTPEHHEE OTPaKCHHUE.
[IpenenpHbIN yroi MoIHOTO
BHYTPEHHETO OTPaKECHHUSI.
Hucnepcust cBera. CoXHBIN COCTaB
oemnoro ceeta. LIBer.

Cobuparorniye 1 pacceMBaroIne
nuH3bl. ToHKas rH3a. POKYCHOE
pPacCTOSIHUE U ONITUYECKas CHUJIa
TOHKOW JIMH3bI. [locTpoeHne
M300paKEHHI B COOMPAIOIINX U
pacceuBaromux auH3ax. @opmyiia
TOHKOM JIMH3bI. Y BEJIMYECHUE,
JIaBa€MO€ JINH30M.

IIpenensl MpUMEHUMOCTH
r€OMETPUYECKOM ONITUKH.

BonnoBas ontuka. UaTepdepenms
cBeta. KorepeHTHbIC HCTOYHUKH.

VY cnoBus HaOII0ICHHUS] MAKCUMYMOB
1 MUHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE

OT JIBYX CUH(A3HbIX KOT€PEHTHBIX
HMCTOYHUKOB.

Hudpakuus cera. AudpakumonHas
peméTrka. Y clioBre HaOIIOACHUS
IJIABHBIX MAKCHMYMOB TP TIaJICHUU
MOHOXPOMATHYECKOIO CBETA

Ha TU(PPAKITUOHHYIO PEIIETKY.

B JIMH3aX.

OOBbsacHeHUE PUHITUIIOB ACHCTBUS U
yCJIOBHM 0€3011acCHOTO TPUMEHEHUS
OYKOB, JIyTibl, (hOTOAMIapara,
IIPOEKIIMOHHOTO anmapara,
MHKPOCKOIIA, TEJIECKOTIA, BOJIOKOHHOU
OINITUKH, AUPPAKLIMOHHON PEIIETKH,
MTOJISIPOUIA.

Pemenne pacu€THbIX 3a1a4 C SIBHO
3aTAaHHOM (PU3HYECKON MOJCIBIO

C UCII0JIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJI FeOMETPUYECKON ONTUKH.
[Toctpoenue u onucanue N300paxeHus,
CO3[1aBAEMOTO ITIJIOCKAM 3EPKAJIOM,
TOHKOM JIMH30M.

PaccMmoTtpenue nipenenos
IIPUMEHUMOCTH F€OMETPUYECKON
OITHKM.

Pacnio3naBanue Gpuznyueckux siBICHUN
B OIIBITAX U OKPY’KAIOLIEH KU3HMU:
MPSIMOJIMHEWHOE PACTIPOCTPAHEHUE
CBETAa, OTPaXEHUE, ITPEIOMIICHHE,
uHTephepeHIus, TMPpaKuus U
MIOJISIPU3ALMs CBETA, AUCIIEPCUS CBETA.
N3yuenue ycnoBuit HAOIIO1EHUS
MaKCMMYMOB U MUHHUMYMOB

B UHTEP(HEPEHIIMOHHON KapTHHE
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[lonspuzanus ceera.

TexHuyeckue ycTporucTBa u
IIPAKTUYECKOE IPUMEHEHUE:

OYKH, JIyna, oroamnmapar,
IIPOCKLIMOHHBIN arapar,
MUKPOCKOII, TEJIECKOII, BOJIOKOHHASI
ONTHKA, TUPPAKIMOHHAS PEIIETKA,
IIOJISIPOU T

OT ABYX CUH(A3HBIX KOT€PEHTHBIX
HMCTOYHUKOB.

YcnoBue HaOMIOEHUS TTIABHBIX
MAaKCHMYMOB MpPH MaJICHUU
MOHOXPOMATHYECKOTO CBETA

Ha TU(PPAKITMOHHYIO PEIIETKY.
AHanu3 ONTUYECKUX SIBICHUI

C UCITOJIb30BAHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHENHOTO PacpoCTpaHEHUS
CBETA, 3aKOHBI OTPAKECHUS CBETA,
3aKOHBI IPEJIOMJICHUS CBETA.
Onurcanue ONTUYECKUX SIBJICHUN

C UCTIOJIb30BAHUEM (PU3UYECKHUX
BEJINYMH: POKYCHOE PACCTOSIHUE U
ONTUYECKAS CUJIa JINH3BI

Hroro no pazneny

24

Pa3nen 3. OcHOBBI cienMAJILHOI TEOPUH OTHOCUTEILHOCTH (1asiee — CTO)

3.1

OCHOBBI CITETUATBLHOUN
TEOpUH
OTHOCHUTEIHHOCTH

4

['panuIbl NPUMEHUMOCTH
KJIACCUYECKOM MEXaHHUKH.
ITocTynatel ciennaabHOU TEOPUU
OTHOCHUTEJIbHOCTH: NHBAPUAHTHOCTh
MOJIyJIsl CKOPOCTH CBETA B BAKYYyME,
MIPUHITUIT OTHOCUTEIBLHOCTH
OHHINTENHA.

OTHOCUTEIBHOCTD
OJIHOBPEMEHHOCTH. 3aMe/IJICHHE
BPEMEHHU U COKPAICHUE JIJTUHBI.

Pemrenne xauecTBEHHBIX 3a71a4

C OMOPOU Ha U3YUYECHHBIC MOCTYJIAThI
CTO.

Ncnonb3oBanre nHOOPMAIMOHHBIX
TEXHOJIOTUH 15 TIOMCKA,
CTPYKTYpHUPOBAaHUS, UHTEPIPETALIUU U
IpeACTaBICHUS HHOOPMALIMH TIPH
MOATOTOBKE COOOIIEHUM O TpaHUIaX
IIPUMEHUMOCTH KIJIACCHYECKON
MexaHuku 1 ocHoBax CTO
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DHeprus 1 UMITYJIbC
PENSTUBUCTCKON YaCTHIIBL.
CBs13b Macchl € DHEprUEH U
MMITYJIbCOM PEISTUBHCTCKOM
YaCTHUI[bl. DHEPIHUs TOKOS

Hroro no pazgeny

Pa3znen 4. KBanroBas pusuka

4.1

DNEeMEHTBI KBAHTOBOMU
OIITUKH

®otonsl. Popmyna [Inanka cBsa3u
SHEpPruu (POTOHA C €ro YaCTOTOM.
DHeprus 1 UMIyJsC GOTOHA.
OTKpBITHE U UCCIIEIOBAHUE
dbotorddexra. ONbITHI

A.T". CroneroBa. 3aKOHBI
dboroaddexra. YpaBHeHUE
OitHmreitHa g gpororddexra.

«KpacHas rpanuna» gorosrddekra.

JaBnenue cBera. OnbIThI

I1.H. JIebenena.

XHUMHMYECKOE JICHCTBUE CBETA.
TexHuyeckue ycTponcTsa u
MPaKTUYECKOE TPUMCHEHHE:
dhoTo3;1eMeHT, (hOTOTATUHK,
COJIHEUHas 0aTapesi, CBEeTOIUO]

Habmronenue gpotoadpdexra

Ha YCTAaHOBKE C IMHKOBOM IIJIACTUHOM.
HccnenoBanre 3aKOHOB BHEIIHETO
dbororddexra.

OOBsiCHEHNE OCHOBHBIX MPUHIIUIIOB
JICVCTBHS TEXHUYECKUX YCTPOUCTB,
TaKuX Kak: poTodjeMeHT, (POTOaaTIHK,
COJIHEUHas OaTapesi, CBeTOIUO0/; U
yCJIOBHM UX 6€30MacHOTO MPUMEHEHUS
B IIPAKTUYECKOMN KU3HU.

Peuienne pacu€THbIX 3a7a4 C SIBHO
3aIaHHON (PU3UYECKON MOJAEIBIO

C HUCTOJIb30BAHHEM OCHOBHBIX 3aKOHOB
1 (HopMys1 KBAHTOBOM ONTHKH.
Pemienne kauecTBEHHBIX 3a/1a4

C OIIOPOY HAa U3YUYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOM ONTHKH.
Pacno3naBanue pu3M4eCKUX SBJICHUM
B y4€OHBIX OMbITAX:
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dboToanekTpudeckuii 3phexT, cBeToBOE
JTaBJICHHUE.

Onucanue N3y4eHHbIX KBAHTOBBIX
SBJICHUM U MTPOLIECCOB

C UCIOJIb30BaHUEM (PU3UUECKUX
BEJIMUMH: CKOPOCTb AJIEKTPOMArHUTHBIX
BOJIH, JIJTMHA BOJIHBI U YaCTOTA CBETA,
SHEPrUs U UMITYJIbC (DOTOHA

4.2

Crpoenue aToma

Moneas atoma TomcoHa. OnBITEI
Pesepdopaa no paccesHuro
a-yactul. [imanerapHas Mozielnb
aroMma. [loctynatel bopa.
W3nydenue u noriomieHne GoToHOB
IIPU IIEPEXOJIE aTOMA C OJHOTO
YPOBHSI DHEPIUHU HA Apyrou. Buael
cneKTpoB. CeKTp ypOBHEN SHEPTUH
aToma BOAOpoAa.

BomnaoBBIE cBolicTBa yacTHl. BOJIHEI
ne bpoiunsa. KopnyckynsipHo-
BOJIHOBOM JAyaJIU3M.

CHoHTaHHOE U BBIHYKJIECHHOE
U3JIyYEHHE.

TexHuyeckue ycTpoucTsa u
MPAKTUYECKOE MTPUMEHEHHE:!
CIIEKTPaJIbHBIN aHAJIU3
(CIEKTPOCKOIT), J1a3ep, KBAHTOBBIM
KOMITBIOTED

N3yuenne monenu onsita Pesepdopaa.
[IpoBeneHMe 3KCIEpUMEHTA

10 HaOJIFOJIEHUIO JINHEWYATOr0 CIEKTPa.
OneHka aOCOIOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEN U3MepeHUN (PU3NIECKUX
BEJIMYMH.

N3yuenune monenu aroma: TomcoHa,
MJIaHETapHOM MOJIETU aTOMa, MOJIETTU
aroma bopa.

N3yueHue ciekTpa ypoBHEN SHEPTUU
aToMa Bojiopoaa. O0bsiCHEHHE
IIPUHIUIIOB IEMCTBUSA U YCIIOBUI
0e301acHOro MPUMEHEHHUS
CIEKTPOCKOTA, Jla3epa, KBAaHTOBOTO
KOMITbIOTEPA.

Pemenne KkayeCTBEHHBIX 3a/1a4

C OIIOPOM Ha U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKHE
ABJICHHS 110 TeMe « CTpOEHUE aTOMay.
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Pacnio3naBanue Gpu3nuecKux sBICHUN
B yU€OHBIX OMBITaX: BOSHUKHOBEHHE
JMHENYaTOro CIEKTPa U3JIy4CHHUS.
AHanu3 KBaHTOBBIX ITPOLIECCOB U
SIBJIEHUH C UCII0JIb30BaHUEM
noctynaros bopa

4.3

ATOMHOE SO

OKCTIEpUMEHTBHI, JJOKA3bIBAIOIINE
CII0)KHOCTBH CTPOCHHUS SIPA.
OTKpBITHE PATMOAKTUBHOCTH.
OmneiTel Pezepdopaa mo
OIPEJEICHUIO COCTAaBA
pPazOaKTUBHOTO U3TyUYECHHUS.
CsoiicTBa anb(da-, 6eTa-,
raMMma-usnydeHus. Bausiaue
paziOaKTUBHOCTH Ha >KUBbBIE
OpTraHU3MBl.

OTKpbITHE TPOTOHA ¥ HEUTPOHA.
Hyknonunas mozaens spa
['eit3enOepra-lBaneHKo.

Bapsn sapa. MaccoBoe 4ucIio sjpa.

N3oTonsl.
Anbda-pacnag. IIEKTPOHHBIN U

MIO3UTPOHHBIN OeTa-pacnaz. ["'amma-
U3ITy4YeHHE. 3aKOH PAIMOAKTHBHOTO

pacnana.
DHeprus CBsI3U HYKJIOHOB B SIJIpE.
SlnepHble CHIIBL.

N3y4denne 3KCrIepuMEeHTOB,
JIOKA3bIBAIOIINX CI0KHOCTh CTPOCHHUS
aTOMHOTO sJ1pa.

HccenenoBanne TPEKOB YacTHIL

(10 roToBBIM (oTOrpaPusIM).
N3yuyeHue siAepHbIX CUIL, IIEPHBIX
peaklMii CHHTE3a U pacraja,
TEPMOSIIEPHOTO CUHTE3A.

N3ydenne HyKJIOHHOW MOJENH sIpa
['eitzenOepra-lBaneHko.

OOBbsicHEHUE yCTpoOCcTBa U
IIPUMEHEHUS JO3UMETPA, KAMEPHI
BunscoHa, sspepHoro peakropa,
aTOMHOU OOMOBI.

Pemenue 3anau ¢ onopou

Ha NOJIy4YECHHbIE 3HAHHUS, B T.Y. O 3aps/e
Y MAacCOBOM YHCIIE SIAPA.
Pacno3naBanue GpU3NYECKUX SIBICHHIMA
B y4E€OHBIX ONBITAX U B OKPY>Karolen
JKA3HU: €CTECTBEHHAS U UCKYCCTBEHHAs
PaaNOaKTUBHOCTb.

54



denepanbHas padouast mporpamma | duszuka. 10—-11 knaccer (6a30BbIi ypOBEHB)

JledekT mMacchl sapa.

Snepubie peakunu. Jlenenue u
CUHTE3 SIAEP.

S nepnpii peaktop. TepMosiaepHbIii
cunTtes. [Ipobiaembl U mepCeKTUBbI
AJIEPHON SHEPIETUKH.
DKOJIOTUYECKHUE ACTIEKTHI SIIEPHOMN
SHEPIreTUKH.

DneMeHTapHbIe YacTullbl. OTKPBITHE
MTO3UTPOHA.

MeTtonpl HAaOIIOACHUS U
pErucTpanuu 3JIeMEHTapHBIX
YaCTHII.

DyHIaMEHTAJIbHBIE
B3auMoAeuCTBUA. ENMHCTBO
(bu3MYECcKOi KapTHUHBI MUpA.
TexHnueckue yCTpoucTaa u
MPaKTUYECKOE TPUMEHEHHUE:
JIO3UMETP, Kamepa BuiibcoHa,
AJIEpHBINA peakTop, aToMHasi bomoOa

Ornucanue KBaHTOBBIX SIBJICHUU U
MIPOLIECCOB C UCITOJIB30BAHUEM
(GU3UYECKUX BEIMYWH: TIEPHOT
MOJIypacIaia, SHEPTHs CBSA3U ATOMHBIX
anep, neexT Macchl spa.

AHaJIN3 NPOUECCOB U SBJICHUM

C MCIOJIb30BaHUEM 3aKOHOB U
MIOCTYJIATOB: 3aKOH COXPAaHEHHUS
AIEKTPUYECKOr0 3apsiaa, 3aKOH
COXpaHEHUsI MaCcCOBOr'0 YHCIIA,
noctynarsl bopa, 3akoH
PaAMOAaKTUBHOTO paclajia.

VYyacTtue B paboTe Kpyriioro croja
«DyH1aMeHTaIbHbIE B3aUMOICUCTBUS.
EnunHcTBO Quznueckoid KapTUHBI
MUPay.

Hcnonb3zoBanne HHPOPMALIMOHHBIX
TEXHOJIOTUH 115 TIOUCKA,
CTPYKTYpHPOBAHUS, UHTEPIIPETALIUU U
npecTaBIeHUs] HOOPMaLUK TPU
MOJATOTOBKE COOOIICHHI O MPUMEHECHUH
3aKOHOB KBAaHTOBOU (DPM3HUKHU B TEXHUKE
Y TEXHOJIOTHUSAX, DKOJOTUUECKUX
aCIeKTax sJIEPHON SHEPreTUKH

Hroro no pazueny

15
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Pa3znen 5. JieMeHTHI aCTPOHOMMY U aCTPOPU3UKH

5.1

DNEeMEeHTHI
aCTPOHOMUH H
acTpopU3UKH

7

DTanbl pa3BUTUSI ACTPOHOMHUH.
[IpuknagHOe 1 MUPOBO33PEHUECKOE
3HAYECHHE aCTPOHOMHH.

Bup 3Bé3nnoro HeOa. Co3Besnus,
SApKHUE 3BE3/IbI, TIJIAHETHI, UX
BUJIMMOE JBIDKECHHE.

ConHeyHas cucreMa.

Comnaue. ConHeuyHass aKTUBHOCTD.

Hctounuk sneprun CoJiHIIa U 3BE3.

3BE3/bl, UX OCHOBHBIE
XapakTepucTuku. Jluarpamma
«CHEKTPAIIBHBIN KJIACC —
CBETHMOCTBY. 3BE3/IbI ITTABHOM
MOCIIEIOBATEILHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTbY» IS 3BE3]T
TJIAaBHOM MOCJIEA0BATEIBHOCTH.
BnyTpeHnHee cTpoeHue 3BE3 .
CoBpeMeHHbIE TPEACTaBICHUS

O MPOUCXOKICHUU U SBOJIIOIUN
ConHua u 3B€3/1. DTaIbl KU3HU
3BE3I.

Muneunsiit [1yTs — Hama ["anaktuka.
ITonoxxenue n aemxenue CoiHIA

B ['anakTuke. THUIIbI raJaKTUK.
Papnoranaktvku u KBa3apsl.
UEpHbie ObIPHI B s/Ipax rajJakTHK.

IToaroroBka cooOIeHM 00 dTanax
Pa3BUTHS ACTPOHOMMH, O TIPUKIATHOM
1 MUPOBO33PEHYECKOM 3HAUYCHUU
ACTPOHOMHH, O METOJAX MOTYyUYECHUS
HAaY4YHBIX aCTPOHOMHWYECKUX 3HAHUH,
OTKPBITUSIX B COBPEMEHHOM
ACTPOHOMHH.

N3ydyeHne COBpeMEHHBIX
MPEJICTABICHHUI O MPOUCXOXKICHUHN U
sposrroriuu CoJiHIa U 3BE3 .
N3ydeHne TUTIOB TaJIaKTUK,
paarorajakTUK U KBa3apos.
N3ydenne nBUXeHUsI HEOECHBIX Te,
ABOJIIOIMH 3BE311 U BeceneHHou,
MPOLIECCOB, MPOUCXOISIIMX B 3BE3/1AX,
B 3BE3/IHBIX CUCTEMAX,

B MEXTaJaKTUYECKOU cpefe,
MacTabHOW CTPYKTYphl BceneHHOIH.
OObsicHeHue pacimpenns Becenennou
Ha OCHOBE 3aKoHa Xa00:a.
[ToaroToBKa K 00CYKIECHUIO
HEpEIISHHBIX MTPO0JIeM aCTPOHOMHUHU.
[IpoBenenue HabMOACHUI
HEBOOPYKEHHBIM I'1a30M

C MCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH I ONIpEeACIICHUS
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Bcenennas. Pacimpenne
Bcenennoit. 3akon Xab60ma.
Paz6eranue ranaktuk. Teopus
bonpioro B3peiBa. PenmkroBoe
U3JIyYEHUE.

MacmtabHast CTpykTypa
Bcenennoil. Meraranakruka.
Hepeménnbie mpo6iembl

MOJIO’KEHHUSI HeOECHBIX 00BEKTOB

Ha KOHKPETHYIO JJaTy: OCHOBHBIC
co3Be3aus CeBepHOro Moy apHs

U ApKUE 3BE3BL.

[TpoBenenue HaOIIIOIEHUH B TEIECKOI
Jlynsl, utaner, Muteunoro Ilyrn.
VYyacTue B IUCKYCCHH O HEPELIEHHBIX
npobJieMax aCTpOHOMUU

aCTPOHOMHUU
Hroro no pazaeny 7
Pa3nes 6. O6o011ao1ee NOBTOPeHHE
6.1 | O6o6maromice 4 O06o01IeHe U cCUCTEMaTH3aIUS VYyactue B TUCKYCCUHU O POTH (PU3UKH
MTOBTOPEHUE coJiep KaHus pa3AesioB Kypca ¥ aCTPOHOMUH B PA3IUIHBIX chepax

«Mexannka», «MonekyisipHas
(bu3HMKa U TEPMOJUHAMUKAY,
«OnexTpoauHamukay, «Konebanus
U BOJIHBD, «OCHOBBI CHEIIUATbHON
TEOPUU OTHOCUTEIBLHOCTHY,
«KBanToBas puzukay, « JIeMEHThI
aCTPOHOMUU U aCTPOPUZUKIY.
Ponb ¢pu3uku 1 acTpOHOMUH B
AKOHOMHYECKOM, TEXHOJIOTUUECKOM,
COLIMAJIBHOM M 3THYECKOU cepax
JIEATEIIbHOCTH YeJI0OBEKa, pOJb U
MeCTO (PU3UKHU ¥ AaCTPOHOMHHU

B COBPEMEHHOM HAYYHOM KapTUHE
MHpAa, 3HAYEHUE OMUCATEIIBHOM,

JIEATEILHOCTH YCJIOBEKA.
IToaroroBka cOOOIIEHUN O MECTE
(bu3nyeCcKoi KapTUHBI MUpPa B Py
COBPEMEHHBIX MPEICTABICHUN

0 MpUpPOJIE.

BrimonHnenne yueOHbIX 3aaHUM,
JIEMOHCTPUPYIOIIUX OCBOEHHUE
OCHOBHBIX MOHSITHH, PU3UIECKUX
BEJIMYMH U 3aKOHOB Kypca (U3UKU
10-11 xnaccos
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CUCTEeMaTU3UPYIOILIEH,
OOBSCHUTETTLHOU H
MIPOTHOCTUYECKOMN (yHKITUI
(bU3UYECKON TEOPHH, POJTh
¢buznueckoit Teopun B
dbopMHUpOBaHUU MPEICTABICHUIN
0 (GU3UYECKON KapTHHE MHUPA, MECTO
bu3nYecKoi KapTUHBI MUpPa

B 00ILIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUMN O IPUPOJIE

Wroro no paznemny 4
Pe3epBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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