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OdenepanpHas pabouas mporpamMma no ydeOHomy mpenmery «Dusuka» (0a30BbId
ypoBeHb) (mpeamerHas oOnacth «EcTecTBeHHO -HaydHble TPEAMETH») BKIIOYAET
NOSICHUTEIbHYIO 3aIIUCKY, COAepXaHWe OO0y4yeHMs], IUIAHUPYEMbIE pe3ylbTaThl OCBOEHUS
pOrpamMmsl 1o pU3MKE, TEMATUYECKOE TUIaHUPOBAHUE.

[losicHutenpHas 3amucka OTpakaeT oOIiue IMenu M 3aJayd HU3yyeHus (QU3UKH,
XapaKTEPUCTHUKY MCUXOJIOTMUYECKUX MPEANOCHIIOK K €r0 U3YyYEHHUIO 00YUYaroIMMHKCS, MECTO
B CTPYKType y4eOHOro IUIaHa, a TaKkKe MOAXOJbl K OTOOPY COAEpKaHusl, K ONpeAeTICHHIO
IUTAHUPYEMBIX PE3yJIbTaTOB.

Coneprxanue 00yueHUs paCKPhIBAET COJIePKaTEbHbIE TUHUU, KOTOPbIE TIPEIaratoTCst
JUTS1 00513aTETTFHOTO U3YYEeHHSI B KOKIOM KJIacCe Ha YPOBHE CPEAHETO OOIIero 0Opa3oBaHusl.

[1nanupyemsble pe3yabTaTbl OCBOEHHSI IPOrpaMMBbl IO (PU3MKE BKIOYAIOT TUYHOCTHBIE,
MeTanpeAMETHbIE Pe3yJbTaThl 3a BECh MEpHOJ] OOy4YeHHs Ha YpPOBHE CpPEJHEro OOLIero
00pa3zoBaHusl, a TAKKE MPEAMETHBIE IOCTHKEHHS 00YUaIOIIErocs 3a KaX bl o] 00y4YeHusl.

HOACHUTEJIBHAA 3AIINCKA

[Tporpamma no usuke 6a30BOro ypoBHSI Ha YPOBHE CpeaHEro oOIero oopa3oBaHus
pa3paboTaHa Ha OCHOBE MOJIOKEHHM U TPeOOBAHMM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
oOpa3zoBarenbHON Mporpammel, mnpenactaBieHHbix B @I'OC COO, a Takxke ¢ yd€rom
dbenepanbHON pabodeil mporpaMMbl BOCHIUTAHHUS M KOHIEMIIMU MPENoJaBaHusl yu4eOHOTO
npeamera «®dusuka» B oOpasoBaTenbHbIX oOpranuzanusax Poccuiickoit ®deneparuu,
peaM3yIONIMX OCHOBHBIE 00pa30BaTeIbHBIC MPOTPAMMBI.

Coneprxkanue nporpaMMbl o (pU3MKe HANpaBJIEHO HAa (POPMUPOBAHHE €CTECTBEHHO -
HAy4YHOW KapTuUHBI Mupa obOyuaronuxcs 10-11 kmaccoB mpu oOydeHurn ux (U3UKE Ha
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0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AEITEILHOCTHOTO noaxoza. [Iporpamma no ¢usuke
cootBercTBYeT TpeboBanusiM GI'OC COO Kk maaHUPYEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U
METalpeIMETHBIM ~ pe3yJibTaTaM OO0yuYeHHsA, a TaKKe YUYHUTHIBAET HEOOXOIUMOCTb
peanu3aluu MEXIPEAMETHBIX CBS3ed (DU3UKH C €CTECTBEHHO - HAay4YHBIMU Y4YEOHBIMU
npeaMmeramu. B Hell onpenenstoTcs OCHOBHBIE €M M3Y4YeHUsl GU3UKU Ha YPOBHE CPEAHETO
o0miero o0pa3oBaHusl, IUIAHUPYEMBIE PE3YNIbTAaThl OCBOCHHUSI Kypca (PU3UKU: JTUYHOCTHEIE,
MeTanpeaMeTHbIE, TpeIMeTHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma 1o hu3vKe BKIIOYAET:

IUTaHUPYEMbIE pe3yJIbTaThl OCBOCHUS Kypca (PU3MKU Ha 6a30BOM YpOBHE, B TOM YHCIIE
MpeJIMETHbIE PE3YyJIbTaThI 10 ToJaM 00y4eHuUs;

coziepkanue yuyeOHoro npeamera «duznkay mo rojgam o0yueHHsI.

[Iporpamma mo ¢uszuke MOXET OBITh HCHOJIB30BAHA YUYUTEISIMU KAaK OCHOBA JIs
COCTaBJICHMsSI CBOMX pabounx mnporpamm. [Ipu paszpaborke pabGoueil mporpammbl B
TEMaTUYEeCKOM IUIAHUPOBAHUU JIOJKHBI OBITH YUYTE€Hbl BO3MOXKHOCTH HCIIOJIb30BAHUS
ANEKTPOHHBIX (IIM(PPOBBIX) 00PaA30BATEIBHBIX PECYPCOB, SBISIONIUXCS yd4eOHO -
METOJUYECKUMH MaTepuaiaMu (MyJIbTUMEIUNHBIE TIPOTPAMMBbI, HJIEKTPOHHbIE YUEOHUKH U
3aJIaYHUKH, SJICKTPOHHbIE OUOINOTEKH, BUPTyAJIbHBIE Ta00OPATOPHH, UTPOBBIC MPOTPAMMEI,
KOJUIEKIIUA 1HU(POBBIX 00pa3oBaTENbHBIX PECYPCOB), PEAIM3YIONUMH JAUIAKTUYECKUE
BO3MOXKHOCTH MH(QOPMAIIMIOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJIOTHM, colep KaHue KOTOPBIX
COOTBETCTBYET 3aKOHOAATENILCTBY 00 00pa30BaHUH.

[Iporpamma 1o Qu3uke HE CKOBBIBAET TBOPYECKYI0 MHUIIMATUBY YUYUTENEH U
NPENOCTABISAET BO3MOXHOCTh [JIsl pPeaIM3alUd PA3IUYHbIX METOJUYECKUX MOIXOI0B K
opraHu3anuu oOydeHHs (U3UKE TPH YCIOBUM COXpPAHEHHUS O005A3aTeIbHON dYacTH
coJiepKaHus Kypca.

®du3nka Kak Hayka O HauOosiee OOILIMX 3aKOHAaX MPUPOJIbI, BBHICTyMHas B KayeCTBE
y4eOHOro mpeaMeTa B IIKOJE, BHOCUT CYHIECTBEHHBIM BKJIaJ B CHCTEMY 3HAHHM 00
okpyxaromem wmwupe. lIkonbHbIE Kypc (QU3MKH - CHCTEMOOOpasyrolmuil s
€CTECTBEHHO-HAy4HbIX YYE€OHBIX MPEIMETOB, MOCKOJIbKY (PHU3MYECKHE 3aKOHBI JIEXKAT B
OCHOBE MPOIIECCOB U SIBJICHUI, N3y4aeMbIX XUMUeEH, Onoaorueit, puznueckoit reorpadueit u
actpoHomuei. VMcnonp30BaHne U akTUBHOE MPUMEHEHHE (DU3UUYECKUX 3HAHUM OIMpeaesnseT
XapakTep M pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTMM B cdepe PHEpreTHKH, TPaHCIOpTa,
OCBOEHHMSI KOCMOCA, MOJy4€HHsI HOBBIX MaTE€pHaJIOB C 33JaHHBIMH CBOMCTBAMHU U JPYTHUX.
N3yuenne ¢u3nku BHOCUT OCHOBHOW BKJaJ B (OPMHUPOBAHUE €CTECTBEHHO-HAYyYHOUN
KapTHUHBI MHUpa oOydarluxcs, B (popMHpOBaHHE YMEHHH MNPUMEHSATh HAYYHBIH METOH
MO3HAHUS TP BHITIOJTHEHUN UMH YUEOHBIX HCCIICIOBAHUH.

B ocHoBy kypca uzuKkM Uil YPOBHSI CPEIHETO OOIIEro oOpa3oBaHUs MOJOKEH PsiT
uzei, KOTOpble MO’KHO pacCMaTpyBaTh KakK MPUHIUIIBI €0 OCTPOEHUSI.

Hoes yenocmnocmu. B COOTBETCTBUU C HEM KypPC SBJISETCS JJOTMUECKHU 3aBEPIIEHHBIM,
OH COAEPKHUT MaTepuall U3 BCeX pa3fesioB (U3HUKH, BKIIOYAET KaK BOMPOCHI KJIACCHUECKOM,
TaK U COBPEMEHHOM (PU3UKHU.

Hoes cenepanuzayuu. B cooTBeTCcTBUU ¢ HEM Marepuan Kypca (PU3MKH O00BEIMHEH
BOKpPYT (pr3udeckux Teopuid. BenymmM B Kypce siBisiercs: GoOpMUpOBaHUE MPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BELIECTBE U TOJIE.
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Hoes  eymanumapuzayuu. EE€  peanusauuss  IpeanoyiaracT  HMCIOJIb30BaHHE
TYMaHUTapHOTO MOTEHIMaa (PU3NYECKON HAYKH, OCMBICICHHE CBSI3U Pa3BUTHUS (DU3HUKH C
pa3BuTHEM OOIIECTBA, a TaKkKe C MHUPOBO33PEHUYECKHMH, HPABCTBEHHBIMU U
9KOJIOTUYECKUMU MTPOOIeMaMHu.

Hoes npuxnaownoii nanpasnennocmu. Kypc (uU3uMKU mpeamnojiaraeT 3HAKOMCTBO C
HIMPOKUM KPYrOM TE€XHMUYECKHX U TEXHOJIOTMUECKHX MPHIOKEHUM HW3YyYEHHBIX TEOpUH U
3aKOHOB.

Hoesn sxonocuzayuu peanusyeTcsl MOCPEACTBOM BBEIIEHUS 3JIEMEHTOB COACpP)KaHUSA,
MOCBSIIEHHBIX KOJOTHIECKUM MPOOIEMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C PA3BUTHEM
TEXHUKU W  TEXHOJOTHUW, a TakkKe OOCYXIeHUus mpodJieM  PpalroOHAIBLHOTO
IPUPOAOTIONB30BAHNUS U HKOJIOTHYECKOM 0€30MacCHOCTH.

CrepKHEBBIMU 2JIEMEHTaMU Kypca (PU3UKU HA YPOBHE CPEIHETO O0IIero o0pa3oBaHus
ABISAIOTCA (pr3nueckue Teopuu ((popMUpOBaHUE MPECTABICHUN O CTPYKTYpPE MOCTPOCHUS
¢uznyeckoit Teopuu, poiau (PpyHAAMEHTAIbHBIX 3aKOHOB M TMPHUHIIMIIOB B COBPEMEHHBIX
NPEACTABIICHUAX O IPUPOJIE, TPAHULIAX IPUMEHUMOCTH TEOPHIL, 1J1sl OMCAHUS €CTECTBEHHO
-HAYYHBIX SIBICHUN U TPOIIECCOB).

CucTeMHO-AESTENIbHOCTHBIN TOIX0/I B Kypce (PU3NKU pealu3yeTcsl MPEkIe BCEro 3a
CU€T OpraHM3allUM SKCIEPUMEHTABHOW JedaTenbHOCTH oOydvaromuxcs. Jias 6azoBoro
YpOBHSL Kypca (DU3UKH - 3TO MCMOJIb30BAHHE CUCTEMBI (PPOHTANBHBIX KPATKOBPEMEHHBIX
SKCIIEPUMEHTOB U JIa0OPAaTOPHBIX pabOT, KOTOPBIE B Mporpamme 1o (Hu3nke 0ObeIMHEHbI B
OOIIMI CIUCOK YYEHUYECKUX MPAKTUYECKUX paldoT. BoimeneHue B yka3aHHOM IMEpEUHE
7abopaToOpHBIX pabOT, TPOBOAUMBIX IS KOHTPOJISI M OILIEHKH, OCYIIECTBIACTCS
y4acTHUKaMU 00pa30BaTeIbHOrO Mpolecca HCXOAs W3 OCOOCHHOCTEH MJIaHUPOBAaHUS U
ocHaieHus kabuHera Qusuku. [lpum 3TOM oOOecmeunBaeTcsi OBIAAEHUE OOYUYaIOIIUMHUCS
YMEHUSIMUA MPOBOJUTH KOCBEHHBIE M3MEPEHUS, UCCIIEIOBAHUS 3aBUCUMOCTEN (PU3NUYECKUX
BEJTUYHH U MOCTAHOBKY OIBITOB IO MPOBEPKE MPEIIOKEHHBIX TUIIOTES.

Bonbiioe BHHUMaHUE ylensieTcsl pelleHUI0 pacu€THBIX M KauyecTBEHHbIX 3anad. [Ipu
3TOM JJIA PacUETHBIX 3a/1a4 MPUOPUTETOM SBIIAIOTCS 3a/1a4U C SIBHO 33JJaHHOU (hU3MUECKO
MO/IEJbIO, TO3BOJISIONINE MPUMEHSTh U3YUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJIHOTO
paszena Kypca, Tak U UHTErpUpysl 3HaAHUS U3 Pa3HbIX pa3fenoB. JJig KaueCTBEHHBIX 3a]1a4
MPUOPUTETOM SIBJISIFOTCS 3aJlaHus Ha OOBSICHEHHE MPOTEKaHUA (DU3UYECKUX SIBICHUN U
MPOIIECCOB B OKPYXKAIOIIEH KU3HH, TpeOyIolue BbI00pa PU3nUecKor MOAETH JIsl CUTYaIluH
MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa.

B coorBerctBun ¢ TpedoBanusmu PI'OC COO k MarepuanbHO-TEXHUYECKOMY
obecrieueHnto yueOHOro mporecca 0a30BbIil ypOBEHb Kypca (PU3UKH Ha YPOBHE CPEIHETO
o01ero oOpa3oBaHus JOHKEH N3Y4YaThCs B YCIOBHIX IIPEIMETHOTO KaOMHETa (DU3UKH WITH B
YCIIOBUSIX WHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB E€CTECTBEHHO -HAay4yHOro IMKia. B
kaOuHeTe (U3MKU JODKHO OBITh HeoOxoauMoe JabopaTopHoe 0O0OpyIOBaHUE IS
BBITIOJIHEHUS yKa3aHHBIX B MPOrpaMMe MO (PU3MKE YUYEHUUYECKUX MPAKTUYECKUX PAOOT U
JEMOHCTPALIMOHHOE 000pyI0BaHUE.

JleMoHCTpallMoHHOE 000pyaoBaHue (OPMUPYETCS B COOTBETCTBUU C MPHHIIUAIIOM
MUHUMAJILHOM JTOCTAaTOYHOCTH U 00€CIIeUrBaeT MOCTAHOBKY MEPEUNCIICHHBIX B IIPOrpaMme
1o (PU3MKE KITHOYEBBIX IEMOHCTPALIHI 1J1 UCCIIEIOBAHUS U3yYaeMbIX SIBICHUI U MPOIIECCOB,
AMITUPUYECKUX U (PyHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MMPUMEHEHHUH.
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JIaGoparopHoe 000py0BaHUE ISl yYEHUYECKUX MPAKTHYECKUX padoT hopMupyercs B

BUJIE TEMAaTUYECKUX KOMILUIEKTOB U 00€CNeUYnBaeTCs B pacyére OJJHOrO KOMIUIEKTa Ha JIByX
oOyuaromuxcs. TeMaTudeckre KOMIUIEKThI JJa0OpaTOPHOTOo 00OPYIOBaHUS JTOKHBI OBITH
MOCTPOEHBI HA KOMIUIEKCHOM HMCIIOJIb30BAHNUN aHAJIIOTOBBIX U HU(POBBIX TPUOOPOB, a TAKKE
KOMIIBIOTEPHBIX U3MEPUTEIIbHBIX CUCTEM B BUE ITU(PPOBHIX JTAOOpATOPHIA.

OCHOBHBIMHU TIENIAMH U3yUeHUs (PU3UKU B 0011IeM 00pa30BaHUH SIBIISIFOTCS:

dbopMUpOBaHHE HHTEpeca U CTpeMJIeHUs OOydYalomuXCsl K HAy4YHOMY H3YYCHHIO
NPUPOABI, PA3BUTHE UX UHTEIUIEKTYyaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEACTABIECHUI O HAy4YHOM METOJEe TMO3HaHus u (opMHUpoBaHHE
HCCJIeI0BATENLCKOTO OTHOILIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

¢dbopMupOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yibTaTa U3yueHUs] OCHOB CTPOCHHSI
MaTepuH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKU;

dbopMupoBaHUE YMEHHI OOBSICHSTH SIBICHUS C UCTIONB30BaHHEM (PU3NIECKUX 3HAHUHN U
HAYYHBIX JI0Ka3aTebCTB;

dbopMHpoBaHUE MPEACTABICHUI O POU (PUBUKHU ISl PA3BUTHSI APYTUX €CTECTBEHHBIX
HAaYK, TEXHUKU 1 TEXHOJIOTHA.

JlocTikeHne TUX 1ee 00ecrieunBaeTCsl pelieHueM CIEAYIOIINX 337a4 B MPOIIECcce
U3y4eHUs Kypca (U3UKU Ha YPOBHE CPEAHETO 0011ero o0pa3oBaHUs:

NPUOOPETEHNE CUCTEMBI 3HAHUHN 00 00IMMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSIX, BKJIIOYAS MEXAHHUKY, MOJEKYJSIPHYIO (PU3UKY, 3JIEKTPOJUHAMUKY, KBAHTOBYIO
(bu3MKy U 2IIEMEHTHI acTPO(PU3UKY;

dbopMHUpOBaHHE YMEHHN TMPUMEHATh TEOPETHUECKUE 3HAHUSA Uil OOBSCHEHUS
(bu3nYecKuX SBICHUM B IPUPOJIE U VISl IPUHSITHS IPAKTHUECKUX PEIICHUI B TOBCETHEBHOM
KU3HU;

OCBOCHHME CIIOCOOOB pEIICHUS Pa3IMYHbIX 337ad C SIBHO 3aJaHHOM (Qu3nyecKou
MOJIENbIO, 33[a4, MOAPA3yMEBAIOIIUX CAMOCTOATEIbHOE cO37aHue (U3NYECKOW MOJENHu,
aZICKBATHOM YCJIOBUSM 33/1a4H;

NOHMMaHue (PU3UYECKUX OCHOB U TPUHIUIOB JACHCTBHSI TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTMUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPEAy;

OBJIAJICHHE METO/JAMH CAMOCTOSITEILHOTO MJIAHUPOBAHUS U MPOBEACHUS (PU3UUECKUX
HKCIIEPUMEHTOB, aHAJIM3a M HUHTEpIpeTanuu WHGOpPMAIUU, ONpEesIeHUs] JTOCTOBEPHOCTH
MOJIYYEHHOTO PE3yNbTara;

CO3JIaHKE YCIOBUH [T Pa3BUTHUSL YMEHHM MPOEKTHO -UCCIEA0BATENBCKOM, TBOPUYECKON
NEeSTEIbHOCTH.

Ha uzyuenne pusvku (0a30BBIi ypOBEHB) Ha YPOBHE CPEIHETO OOIEro 0Opa3oBaHUs
otBonutcs 136 yacos: B 10 kiacce - 68 yacoB (2 vyaca B Henenio), B 11 kimacce - 68 gacos (2
yaca B HEJICITIO).

[Ipennaraemsiii B mporpamme 1o ¢Gpu3uKe nepevyeHb Tab0paTOPHBIX U MPAKTUYECKUX
paboT sBISETCS PEKOMEHIOBAaHHBIM, YUMTENb JEJAET BHIOOP MpOBEAEHUs J1a00paTOPHBIX
paboT U OMBITOB C YYETOM MHJIMBUIYATbHBIX OCOOCHHOCTEN 00YyHarOIIXCA.

JIrobast paGouas mporpamma JOJKHA TOJHOCTBIO BKJIIOYATh B ce0sl copepikaHue
JAHHOM MPOTpaMMBI 0 (PU3HUKE.
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B otnenbHbIX citydasix Kypc Gpu3uku 0a30BOTO YpPOBHSI MOXKET U3ydaTbes B 00béme 204
yaca 3a aBa roga oOydenus (3 u B Hememo B 10 m 11 kmaccax). B atom ciyuae
YBEJIUYMBAETCSl HE MeHee ueM 10 20 4 pe3epBHOE BpeMsl, KOTOPOE UCTIONb3YETCSl YUUTEIEM
JUIST U3Y4YEHHUs BOMPOCOB, TECHO CBSA3aHHBIX C BBIOpAHHBIM MpoduieM OOydeHHs, U
yYBEJIUYMBAECTCSl ydeOHasi Harpyska, OTBOJMMAsl Ha M3yUYEHHE MEXaHWKH, MOJEKYJISPHOU
GU3UKKM W DIIEKTPOAMHAMHUKM, 3a CYET pacIIUpeHus dYuciaa JabopaTopHBIX padoT

HCCJIEIOBATEILCKOTO XapaKTepa U YPOKOB PEIICHUS Ka4eCTBEHHBIX M PACUETHBIX 3a7ad.
COILEPKXAHUE OBYUYEHUA

10 KITACC
Pa3jnen 1. ®u3uka u MeToAbl HAYYHOI0 MO3HAHUS

du3uka - Hayka o npupoje. Hayuneie MeTObI MO3HAHUS OKpYsKarouero mupa. Poib
HKCIIEPUMEHTA U TEOPUHU B TIPOIECCE MTO3HAHUS MPUPOBL. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanre (¢GuU3NYECKUX SIBIGHUH W TmpoleccoB. HaydHble THIIOTE3BI.
®duszuveckre 3aKOHbI U TeOpUH. [ paHUIIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpuHiumn
COOTBETCTBHS.

Ponb u mecTo dusuku B popMUpoBaHUM COBPEMEHHOM HAy4YHOU KapTUHBI MUPA, B
MIPAKTUYECKOM AEATENBbHOCTH JIIOAEU. [Jemoncmpayuu

AHanorosble ¥ HUPPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATUUKH.

Paznen 2. Mexanuka Tema 1. Kunemamuxa

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOro JBMXeHus. Cucrema
orcué€ra. Tpaekropus.

[Tepemernienue, cKopocTh (CpemHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE
MaTepHUAIbHOM TOYKH, UX IPOEKIIUU HA OCH CUCTEMbI KOOpIUHAT. ClI0KEHUE epeMenIeHUI
Y CIIOKEHUE CKOPOCTEM.

PaBHOMEpHOE W  PaBHOYCKOPEHHOE TpsMOJIMHEWHOe JBWkeHue. [ 'paduxu
3aBUCUMOCTH KOODPJMHAT, CKOPOCTH, YCKOPEHUs, MYTH W NEPEMEIIECHUs MaTepUalbHOU
TOYKHU OT BPEMEHHU.

CBoOomHOE mazieHue. Y CKopeHrne CBOOOHOTO TaICHHUS.

KpuBonmunennoe nsmxeHue. [[BmKeHME MATEpUAIbHOM TOYKM IO OKPYKHOCTH C
ITIOCTOSIHHOM I10 MOZYJIFO CKOPOCTBIO. YTJIOBas CKOPOCTh, JIMHEWHAss CKopocTh. [lepnon u
yacTtoTa ooparnienus. LleHTpocTpeMutensHoe yCKOpEHHe.

TexHuuecKue yCTpoicTBa U MPAKTUYECKOE NPUMEHEHHE: CIIUIOMETD, ABMKEHHUE
CHapsI10B, LIETIHbIE U pEMEHHBIE NTepenaun. [Jemoncmpayuu

Mopens cuctemMbl OTCUETA, WJUIFOCTpAlMsl KHHEMATHUECKUX  XapaKTEPUCTHUK
JBUKEHUSI.

[TpeoOpazoBaHue NBMKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3AyX€E U B pa3peKEHHOM IPOCTPAHCTBE.

Habmonenne aBuKeHHS Tela, OpPOIIEHHOTO IO yIJIOM K TOPU30HTY H
TOPU30HTANIBHO.
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N3mepenne yckopeHusi CBOOOTHOTO MaeHUsI.

Hanpagnenue ckopocTu pu ABHKEHUU 110 OKPYKHOCTH.
Yuenuuecxuii sxcnepumenm, nabopamoprvie pabomoi

I/I3yquI/Ie HCPABHOMCPHOI'O IBHMIKCHHUA C LCJIBIO OIIPCACIICHUSA MTI'HOBEHHOM CKOpPOCTH.

I/ICCJ'IG,Z[OBaHI/Ie COOTHOIIICHUA MCKIY My TsIMU, HpOfII[eHHBIMI/I TEIOM 3a
MOCJICAOBATCIIbHBIC PABHBIC MPOMEKYTKH BPEMCHHU IIPU PABHOYCKOPCHHOM ABWXKXCHHUU C
Ha4aJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHue nBUKEHUs IapUKa B BA3KOU KUJIKOCTH.

N3yuenue aBuxeHus Tena, OpoleHHOr0 TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipunuun otHocutensHOCcTH [anmunes. Ilepsoeiid 3akoH Hptorona. MHepumanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuina. Ilpunimun cynepno3unuu cuil. Bropoi 3akoH HeroToHa st
MaTepUAIbHOW TOYKHU. TpeTuii 3aKkoH HproTOHA U1 MarepralIbHBIX TOUEK.

3akoH BcemupHoOro tsrorenud. Cuna tsokectu. [lepBas kocMudeckasi CKOpOCTb.

Cwuita ynpyrocrtu. 3akoH ['yka. Bec tena.

Tpenue. Buasl TpeHus (Mokos, cKoiabxkeHus, kauenus). Cuna tpenus. Cyxoe TpeHue.
Cuma TpeHHs CKOJBXKEHHS M cwia TpeHuss mnokos. Kosddumuent tpenus. Cuma
CONPOTHUBJICHUS IIPU JABWKEHUH TEJIA B )KUJIKOCTH WIIH rase.

[TocTynarenbHOe U BpalaTeIbHOE JBUKEHUE a0COIIOTHO TBEPIOTO TeEa.

MOMEHT cHJbl OTHOCUTENBHO OCU BpamieHus. [linedo cuiibl. YCIIOBHS paBHOBECUS
TBEPAOTO TEJIA.

TexHuyeckue yCcTporucTBa U MPAKTUYECKOE TPUMEHEHUE: TTOAIINITHUKH, IBHKCHUE
VCKYCCTBEHHBIX CITyTHUKOB. /[emoHcmpayuu

SIBnenune nHepuum.

CpaBHEHHE MacC B3aUMOJAECHCTBYIOIINX TEI.

Bropou 3axkoH HerotoHna.

H3mepenue cu.

CiioxeHue CHil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAeOpMaIIUU.

HesecomocTts. Bec Tena mpu yCKOpEHHOM MOABEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MMOKOS, KAYEHUS U CKOJIb)KECHHS.

YcnoBust paBHOBECHS TBEPAOTO Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopHvie pabomoi

N3yuenue nBmxeHus Opycka 1Mo HaKJIOHHOM MIIOCKOCTH.

Hccnenoanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIIUX B MPY>XUHE U PEZUHOBOM
oOpasziie, OT ux aegopMaluu.

HccnenoBanue ycnoBuid paBHOBECHUS TBEPAOTO TEJA, UMEIOLIETO OCh BPALICHUS.
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Tema 3. 3axoHnbl COXpaAHEHUA 8 MEXAHUKE

Nmnynsc maTtepuanbHOM TOYKHM (Tena), CUCTEMbl MaTepUalbHBIX ToueK. MMITynbce
CWJIBl U U3MEHEHHE UMITYJIbCa TeJa. 3aKOH COXPaHEHHUs UMITyJibca. PEakTUBHOE IBMKEHHE.

Pabota cuiibl. MOIITHOCTB CHITBL.

Kunernueckas sneprust MmarepuanbHoit Touku. Teopema 00 M3MEHEHNH KUHETUYECKOM
DHEPIUH.

[lorenumanbHass sHeprus. IloTeHuManbHas sSHeprus ymnpyro AepopMHUPOBAHHOU
npyxuHbl. [loTeHIManpHas SHePTrUs Tena BOJIN3U MOBEPXHOCTH 3eMITH.

[ToTennumanbHble M HEMOTEHIMANIbHBIE CHJIbL. CBA3h PA0OTHI HEMOTCHIIMAILHBIX CHII C
U3MEHEHUEM MEXAHWYECKOW HHEPTrUU CHUCTEMBI TEl. 3aKOH COXPAHEHHMS MEXaHWYECKOMN
DHEPIUH.

Ynpyrue v Heynpyrue CTOIKHOBEHHS.

TexHuyeckue ycTporucTBa U MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOIIED,
MPYKWHHBIN TUCTOJIET, IBWXKEHUE PAKET. /J[emoncmpayuu

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE NBIXKEHUE.

[lepexon moTeHIMANBHON YHEPTUU B KUHETHYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3yyenne abCoOMOTHO HEYNPYroro yiapa ¢ MOMOUIbIO JIBYX OJIMHAKOBBIX HUTSHBIX
MAasiTHUKOB.

UccnenoBanue cBs3M pabOThl CHIBI C M3BMEHEHHEM MEXaHHMYECKOW PHEpPruM Tella Ha
IIPUMEPE PACTSHKEHUS PE3UHOBOIO XKI'yTa.

Paznea 3. MosekyisipHas (pu3uKa M TEPMOJAMHAMUKA
Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TOJOXEHUSI MOJIEKYJISIPHO-KMHETHUYECKOM TEOPUU U HUX OIBITHOE
obocHoBanue. bpoyHoBckoe aBmwkenue. Juddysms. Xapakrep IBUKEHHS U
B3aMMOJIEHCTBUS YaCTHULl BellecTBa. Monenn cTpoeHus ra3oB, )KUIKOCTEN U TBEPABIX TET U
OOBSICHEHHE CBOMCTB BEIlIECTBA Ha OCHOBE ATHX Mojeieil. Macca u pa3mepbl MOJEKYII.
KommuecTBo BemectBa. [locrosHnas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopenp uneanbHOro raza. OCHOBHOE YpaBHEHUE MOJIEKYJIIPHO-KMHETUYECKON TEOPUH
ujeanbHOro rasa. AOCONIOTHasE TemrepaTypa Kak Mepa CpeJHEell KMHETUYEeCKOW 3HEepruu
TEIUIOBOrO JBIKEHMs vactul raza. [llkama temmneparyp KenpBunHa. ['a30BbIE 3aKOHBI.
VYpaBuenne MenpeneeBa-Knanelipona. 3akoH Jlansrona. M3ompoiiecchl B HacalIbHOM Irase ¢
MOCTOSTHHBIM ~ KOJIMYECTBOM BellecTBa. [ 'paduyeckoe mpeacTaBIeHUE HN3OMPOIECCOB:
U30TepMa, U30X0pa, u300apa.

TexHudyeckue yCcTpoHCTBa U MPAKTHUECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbIThI, JTOKa3bIBAIOLIUE AMCKPETHOE CTPOEHHUE BellecTBa, (QoTorpaguu MOJIEKYI
OpraHUYECKUX COCITUHECHUM.
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OmnbrTel 110 U PY3UN )KUIKOCTEH 1 Ta30B.

Monens OpoyHOBCKOIo ABMXKEeHUs. Moaenb

onbiTa [lITepHa.

OnbITHI, JOKa3bIBAIOIIME CYIIECTBOBAHNE MEXKMOJIEKYJIIPHOTO B3aNMOACHCTBHS.
Mopnens, muTrocTpupyromas Npupoay JaBIEHUS Ia3a Ha CTEHKU cocyaa. OnbIThI,
WUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSHUS NIEAIBHOIO ras3a, U30MpOLeCChl. Yuenuueckuu
9KCnepumenm, 1abopamopmvie pabomel

Ormpenenenre Macchl BO3yXa B KJIACCHOM KOMHATe€ Ha OCHOBE M3MEpEeHHUU 00BEMa
KOMHAThI, JABJICHHS ¥ TEMIIEpaTypbl BO3/IyXa B HEW.

HccnenoBanue 3aBUCHMOCTH MEX/y TapaMeTpaMU COCTOSIHUSL Pa3peKeHHOIO rasa.

Tema 2. OcHoebl mepmoOUHAMUKU

TepMoamHamMuueckast cucremMa. BHyTpeHHssI SHEPrusl TEPMOAUHAMUYECKON CUCTEMBI
u crnocoObl e€ wu3MeHeHusa. KonudectBo Temnorsl M pabota. BHyTpeHHsAs 3Heprus
OJTHOATOMHOI'0 MJEAJBHOr0 raza. Buapl Temonepenadn: TEIIONPOBOJHOCTb, KOHBEKIIMS,
U3JIy4eHHUe. Y IelbHas TeINIOEMKOCTB BelllecTBa. KomuecTBO TEIUIOTHI pH TEIUIONEpeIaye.

[Tonsitue 06 apnabatHoM mporiecce. [lepBblil 3akoH TepMoanHamMuKku. [IpuMenenue
MEPBOT0 3aKOHA TEPMOAMHAMUKHU K m3ompoieccam. ['paduueckas unrepnperanusi padboThl
rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatumocTs nporeccoB B pupojie. TerioBbie
MatuHbl. [IpuHIUNBL 1elicTBUS TEIIOBBIX MaliuH. [IpeoOpazoBanus SHEPrUU B TETIOBBIX
MammHax. Kosaddunuent noneznoro aeiicteus teroBoi mamunsl. [{ukin Kapho u ero
KO3 PUIIMEHT MONE3HOTO ACUCTBUS. DKOJOTUYECKUE MTPOOIEMBbI TEIIIOIHEPTETUKHU.

TexHuyeckue ycTpoWCTBa W IPAKTHYECKOE NMPUMEHEHHME: JBUraTelb BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOJUIbHUK, KOHTUITUOHED.

Jlemoncmpayuu

N3menenne BHYTpEHHEW SHEPIUM Tea MPU COBEPILICHUU PAOOTHI: BBUIET MPOOKHU U3
OYTBUIKH TIOJI IEMCTBHEM CKATOro BO3/yXa, HarpeBaHue 3¢upa B JaTyHHOU TPyOKe MyTEM
TpeHus (BUACOIEMOHCTPALINS).

N3menenue BHyTpeHHEH sHEpruu (TEMIEpaTyphbl) Tela Mpu Tertonepenaye. OnbIT M0
aanabaTHOMY paCUIMPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM OTHUBOM). Moienu napoBoi
TypOWHBI, IBUTATENS] BHYTPEHHETO CTOPAHUsl, PEAKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopHusle pabomoi

M3mepeHue yaenbHOU TEIUNIOEMKOCTH.

Tema 3. Azpecamnivie cocmoanus eeuecmea. Dazosvie nepexoovl

[TapooOpazoBanne wu KoHAeHcamws. Vcrmapenne wu kuneHue. AOCOTIOTHasS U
OTHOCHUTENIbHAsL  BJAXHOCTh  BO3Ayxa. HaceumeHHeli map. VYaenpHas — TeEIUioTa
napooOpa3oBaHusl. 3aBUCIMOCTb TEMIIEPATyPbl KUTICHUS OT J1aBJICHHUS.

TBépnoe Teno. Kpucrannuyeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctamioB. XXKuakue kpucramisl. CoBpeMeHHbIe MaTepuaibl. [iiaBnenne u
KpUcTayui3aius. Y ienpHas TerioTa miasnenus. Cyonumarus. Y paBHEHHE TETIIOBOTO
Oananca.
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Texauueckue YCTpOﬁCTBa H IIPAKTUYICCKOC IIPUMCHCHHUC: TUT'POMCETP U IICUXPOMETP,
KaJIOPUMCETP, TEXHOJIOTHUH MMOJTYUYCHUA COBPEMCHHBIX MATCPHAIOB, B TOM YHCJIC
HaHOMAaTCPHaJIOB, U HAHOTCXHOJIOTHUH. ,ZZeMOHcmpauuu
CBoliCTBa HACHIIICHHBIX TAPOB.
Kunenne IIPHU IIOHM>KCHHOM J1aBJICHHH.
CriocoObl U3MEpEHHsI BIIaXKHOCTH.
Ha6HIOI[eHI/Ie Harp€BaHuA 1 IUIABJICHUA KPUCTAJNIMICCKOI'O BCUICCTBA.
I[eMOHCTpaI_II/ISI KpHUCTAJIJIOB.
Yuenuueckuii sxcnepumenm, 1abopamoprvie pabomoi
N3MepeHnne 0THOCUTEILHOM BIAXXHOCTH BO3/IyXa.

Paznen 4. dnekTrpoguHamMuka
Tema 1. Inekmpocmamuka

DJNeKTpU3alus Tell. ODJIEKTpUYEeCKUui 3apsan. JlBa BHUIA JJIEKTPUUYECKHX 3aAPSAJIOB.
[IpoBOAHUKH, AWAIEKTPUKU W TOJYNPOBOJHUKH. 3aKOH COXPAHEHHS BJIEKTPUYECKOTO
3apsia.

B3anmopneiictBue 3apsnoB. 3akoH Kymona. ToueuHblil 3J€KTpUYECKUN  3apsil.
Onexrpuyeckoe noje. Hanpsok€HHOCTE anekTpuueckoro noss. [IpuHuun cyneprno3uiuu
ANEKTPUYECKUX NoNer. JIMHNKA HanpsHYKEHHOCTHU AJIEKTPUYECKOTO TTOJIS.

Pabora cun anekrpocrarnueckoro moss. IloreHuman. Pa3HOCTh MOTEHIMANIOB.
[IpoBOAHUKM W  AUDJIEKTPUKU B  AJIEKTPOCTATHYECKOM moJie. Jludnekrpuueckas
MIPOHUIIAEMOCTb.

DnekrpoéMKocTh. KonaeHcarop. DneKTpoEMKOCTh IIIOCKOTO KOHAEHCAaTOpa. JHEPTUs
3apsHKEHHOTO KOHJIEHCATOPA.

TexHuyeckue ycTporucTBa U MPAKTUYECKOE PUMEHEHUE: AIIEKTPOCKOIL, IEKTPOMETD,
AIEKTPOCTATHYECKAs 3aIlUTa, 3a36MJICHHUE AJICKTPOIIPUOOPOB, KOHICHCATOD,
KOIMPOBAJIBHBIN anmapar, CTpyuHbI npuHTep. [Jemoncmpayuu

Y CTpONCTBO U NMIPUHLIKIL JEUCTBUS DIEKTPOMETPA.

BzaumopeiicTBre HaEKTPU30BAHHBIX TE.

DIIEKTPUYECKOE TT0JIE 3aPSKEHHBIX TElL.

[IpoBOAHUKM B ANEKTPOCTATUIECKOM TOJIE.

DJIEKTpOCTaTUYECKas 3aluTa.

JIM3IEKTPUKH B AJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb JIEKTPOEMKOCTH IIOCKOTO KOHAEHCATOpa OT IJIOLIAAH IJIACTHH,
PACCTOSHHS MEXAY HUMHU U JUICKTPUYECKON TPOHUIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJICHCATOpa. YueHuueckuii skcnepumenm, 1abopamopHule
pabomul VIzmepenue 351eKTpoEMKOCTH KOHASH CaTOpa.

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

DNEKTPUUYECKUN TOK. Y CIIOBHUS CYIIECTBOBAHUS AIEKTPUICCKOTO TOKA. MICTOUHMKH
toka. Cuna Toka. [TocTosTHHBIN TOK.

Hanpspkenue. 3akon Oma Juist ydacTka HemnH.

DIEKTPUYECKOE COMPOTUBIICHHE. Y ACIbHOE COMPOTUBIICHUE BEILIECTBA.
[TocnenoBarenpHOE, MapaJIeIbHOE, CMEIIAHHOE COSAMHEHHUE MMPOBOITHUKOB.
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PaGota snextpudeckoro Toka. 3akoH Jxoyisa-Jlena. MoOIHOCTD 3IEKTPHUECKOTO
TOKa.

DIIEKTPOJABHXKYILIAsl CUJIa U BHYTPEHHEE CONPOTUBIIEHNE UCTOYHMKA TOKa. 3akoH OMa
JIJIS1 TIOJTHOM (3aMKHYTOM) AJIEKTpUdecKoi 1enu. KopoTkoe 3ambIkaHue.

DJIEKTPOHHAS! TPOBOIUMOCTH TBEPABIX METAIOB. 3aBUCUMOCTb COITPOTHUBIICHUS
METaJUIOB OT Temreparypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKUd TOK B BakyyMe. CBOMCTBA 3JI€KTPOHHBIX MMy4YKOB. [lomynpoBogHUKY.
CoOcTBeHHas U MpUMECHAasi MPOBOAUMOCTD MOJIYITPOBOAHUKOB. CBOMCTBa p-I-liepexo/ia.
[ToymipoBOTHUKOBBIE TIPUOOPHI.

DIIEKTPUYECKUN TOK B PACTBOPAX M pacIuiaBax 3JEKTPOJUTOB. DJIEKTPOJUTHUECKAS
JUCCOIMAIMS. DIEKTPOIIU3.

DneKkTpudyecKkuid ToK B razax. CaMoCTOSATEIbHBIN U HECAMOCTOSITENbHBIN pa3ps/l.
Monnus. [1na3ma.

TexHuyeckue yCTpotCTBA U MPAKTUYECKOE IPUMEHEHUE: aMIIEPMETP, BOJIBTMETD,
peocTaT, UICTOYHUKHU TOKa, AIEKTpOHArpeBaTeIbHble IPHUOOPHI, IIEKTPOOCBETUTEIbHbIC
npUOOPkI, TEPMOMETP COTIPOTUBIICHHSI, BAKYYMHBIN U0/, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MOJTYTIPOBOJHUKOBBIN THOJ, TalIbBaHUKA. /[emoHcmpayuu

N3MepeHne CUiTbl TOKA U HAIIPSIKEHUS.

3aBUCUMOCTH CONPOTHUBJICHUS IMJIMHAPUYECKUX ITPOBOJHUKOB OT JJIMHBIL, IUIOIIAIN
IIONIEPEYHOr0 CEYEHUS U MAaTEpHUAIA.

CMemaHHoe COeTMHEHUE TIPOBOIHUKOB.

[IpsiMoe nu3MepeHue NeKTpoABIKYIIEeH criibl. KopoTkoe 3ambikanne

rajJbBAHUYECKOIO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONMPOTUBIICHUS. 3aBUCUMOCTh

CONPOTHUBIJIEHUS METAJUIOB OT TeMIeparypsel. [IpoBOAUMOCT 3JIEKTPOIUTOB.

HckpoBoit pa3psia U NpOBOAUMOCTb BO3AyXa. OJHOCTOPOHHSIS TPOBOJAUMOCTD THO/A.

Vyenuueckuii sxcnepumenm, 1abopamopHvle pabomol
N3ydeHne cMEmaHHOrO COEUHEHUS PE3UCTOPOB.

N3mepenne dneKTpOABWKYLIEHM CUJIbl HMCTOYHHKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHHUS.

Hab6nronenue snekrposnmsza.

MexnpeaMeTHble CBS3H

Nzyuenne xypca usuku 6a30Boro ypoBHs B 10 kiacce OCyIIECTBISETCS ¢ YYETOM
COJIEPKATENbHBIX MEXKIIPEIMETHBIX CBA3€M C KypcamMu MaTeMaTHKH, OMOJIOTMH, XUMUH,
reorpauu ¥ TEXHOJOTHH.

Meosicnpeomemnvie nonamus, CBI3aHHbIE C U3YYEHUEM METOAO0B HAYYHOI'O IMO3HAHUS:
SBJICHUE, Hay4YHbIM (hakT, THUnoTe3a, (pu3nyeckas BEIMUMHA, 3aKOH, TEOPHs, HAOJIOICHHE,
HKCIIEPUMEHT, MOJIIMPOBAHKE, MOJEIh, H3MEPEHUE.

Mamemamuxa: pemieHHe CUCTEMbl YpaBHCHMM, JWHEWHas QyHKIWA, Mmapadora,
runepboia, ux rpa@uky M CBOWMCTBA, TPUTOHOMETpUYECKHE (YHKIUHU: CUHYC, KOCHHYC,
TaHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPHI U UX MPOCKIIUU
Ha OCH KOOPJIMHAT, CII0KEHUE BEKTOPOB.
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buonocus: MexaHWueckoe BWIKEHHWE B KUBOM mnpupojae, auddysus, ocMmoc,
TEIJI000OMEH KHMBBIX OpraHn3smMoB (BI/I,Z[BI TCIUIOIICpEaAaY, TCILIOBOC paBHOBeCI/IC),
IIEKTPUYUECKHE SIBJICHHS B )KHBOU MPHUPOJIE.

Xumus: AUCKPETHOC CTPOCHUC BCHICCTBA, CTPOCHUC AaTOMOB W MOJICKYJI, MOJIb
BEIIIECTBA, MOJISIPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPHBIX TEI, XUIAKOCTEHM M Ta3oB,
QJICKTPHUUYCCKHUC CBOMCTBA MCTAJUIOB, OJJICKTPOJUTHYCCKAA JUCCOOMAlNA, TIaJIbBaHMUKA.
leoepagus:  BIaXHOCTH BO3AyXa, BETPBl, OapoMeTp, TepMoMeTp. 1exHonocus:
npeoOpa3oBaHre JABMUKEHUH C HCIONH30BAHUEM MEXAaHU3MOB, YUET TPEHHUS B TEXHHKE,
MMOAIIHUITHUKH, UCIIOJIBb30BAHUC 3dKOHA COXPAHCHUA UMITYJIbCa B TCXHUKC (paKeTa, BOJIOMéT
U JIpyTHE), NIBUTATEIh BHYTPEHHETO CrOpaHus, mapoBasi TypOuHa, OBITOBOM XOJOJAWIBHUK,
KOHAUIIUMOHCP, TCXHOJOTHUHU IIOJYYCHHUA COBPCMCHHBLIX MATCpUalIOB, B TOM YHCIIC
HAaHOMATCPHUAJIOB, MW  HAHOTCXHOJIOTHH, JJICKTPOCTATHYCCKAA 3aluTa, 3a3CMJICHHUC
AJIEKTPONIPUOOPOB, KCEPOKC, CTPYWHBIM MPHUHTEP, DJIEKTPOHArpeBaTeIbHBIC MPUOOPHI,
AJIEKTPOOCBETUTEBHBIC TPUOOPHI, TATbBAHUKA.

11 KIIACC
Pa3znea 4. JiaekTpoanHamMuka
Tema 3. Macnummnoe noe. IneKmpoMazHUMHAA UHOYKUUA

[TocTositHHBIE MarHUTHL. B3anMOIENCTBUE MOCTOSIHHBIX MArHUTOB. MarHuTHOE moJie.
BekTtop marHutHOM uHAyKUuU. [IpuHUUO Ccynepno3uiMM MarHUTHBIX Moneil. JluHun
MarHuTHOM WHAyKUMH. KapTuHa JMHMIA MarHUTHOM WHAYKUMU TIOJSI TOCTOSHHBIX
MarHuTOB.

MarunuTHoOe€ 1oJjie IpoBOAHNKA ¢ TOKOM. KapTuHa THHHMI MHIYKIIMH MarHUTHOTO TTOJIS
JUTMHHOTO TIPSIMOTO TTPOBOTHUKA M 3AMKHYTOT'O KOJIBIIEBOTO MTPOBOTHUKA, KATYIIKH C TOKOM.
OmneiT Dpcrena. BzanmoencTBre MpOBOJHUKOB C TOKOM.
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Amnepa, €€ MOJlyJIb U HaIlpaBJICHUE.

Cuia Jlopenua, e€ Monyib U HanpapiieHue. [[BrKeHUe 3apsyKeHHOW YaCTHUIIbI B
OJIHOPOJTHOM MarHuTHOM nojie. Pabora cuisl Jlopenna.

SIBieHHe 37IEKTPOMArHUTHOW MHAYKIMH. [I0TOK BEKTOpa MarHUTHOW MHIYKIIUH.
DIIEKTPOJABIKYILASA CHJIA MHIYKIMH. 3aKOH 3JIEKTPOMArHUTHOW HHIYKIMU Dapajest.

Buxpeoe a5iekTprueckoe nosie. DIEKTPOABUKYILAsl CHIIa HHAYKIIUU B IPOBOJHUKE,
JBIKYIIEMCSI IOCTYNAaTEIbHO B OJTHOPOJHOM MarHuTHoM noje. [Ipasuio Jlenua.

NHnyKTUBHOCTG. SIBNIEHNE CAaMOUHIYKIIMH. DIEKTPOABIKYIIAS CUJla CAMOUMHAYKIIWH.

DHeprusi MarHUTHOT'O TOJISI KaTYIIKKU ¢ TOKOM. DJIEKTPOMArHUTHOE TI0JIE.

TexHu4yeckne yCTporucTBa U MPAKTUYECKOE TPUMEHEHHUE: TOCTOSTHHBIE MArHUTHI,
AIEKTPOMArHUTHI, JIEKTPOABUraTEIb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, HHAYKIHOHHAS
neub. /[emoncmpayuu

OnbiT Dpcrena.

OTKIJIOHEHUE 3JIEKTPOHHOIO ITyYKa MATHUTHBIM 10J1eM. JIMHUY UHTyKIIMA MarHUTHOTO

noJid. B3anmopeiicteue 1ByxX NpOBOAHUKOB ¢ TOKOM. Cuita AMriepa.

[etictBue cuibl JIopeHa Ha MOHBI AIEKTPOIUTA. SIBICHUE 3JIEKTPOMArHUTHOU

uHaykuuu. [Ipasuiio Jlenna.

3aBUCHUMOCTB JIEKTPOJBMKYILIEH CHITBI MHAYKIUU OT CKOPOCTH U3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBneHne caMOMHIYKIMH. Yyenuueckuii akcnepumenm, 1a60pamopHvle pabomsi
N3ydeHre MarHuTHOTO IOJISI KATYLIKHA ¢ TOKOM. VcciienoBaHue 1eMCTBUS IOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKOM. MccienoBanue siBIEeHUs 3JIEKTPOMArHUTHOW UHTYKIIUH.

Pasnen 5. KosieOanusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONEOAHUS

Konebarenbnass cuctema. CBOOONIHBIE MexaHHUecKHe KoseOaHus. ['apMoHHuUeckue
konebanms. Ilepwon, wacrora, ammmryaa u ¢dasza koneOanuii. [IpyKUHHBI MasTHHK.
MareMaTtuyeckuii MasTHUK. YpaBHEHHE TapMOHUWYECKUX KoieOanuil. IIpeBpaienue
SHEPrUH MPU FraPMOHUYECKHUX KOJICOaHUSX.

Konebarenbnpiii koHTYp. CBOOOIHBIC JIEKTPOMArHUTHBIE KOJICOAHUS B HICaTbHOM
KOJIE0ATeIbHOM KOHTYpe. AHAJIOTHs MEXIYy MEXaHMYECKUMHU U DJIEKTPOMAarHUTHBIMU
koneOanusimu. @Popmyna Tomcona. 3akoH coXpaHEHHS OHHEPrUM B  UJ€aJIbHOM
KoJie0aTeIbHOM KOHTYPE.

[IpencraBinenne o 3aryxarommx KojeOaHusX. BbIHyXJAeHHbIE MEXaHUYECKHE
kosieOanus. Pesonanc. BeiHyX/1eHHBIE JIEKTPOMATrHUTHBIE KOJICOAHUS.

[Tepemennsbiit Tok. CUHYCOMIAIbHBIA MEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMITTUTYTHOE M JICUCTBYIOIIEE 3HAYCHUE CUIIBl TOKA M HAMPSHKEHUS.

Tpancopmarop. [IponsBoacTBo, nepeaada u MOTPEOICHUE HINEKTPUUESCKON SHEPTHH.
DKOJIOTUYECKHE PUCKH TMPU MPOU3BOJACTBE 3JIEKTPOIHEpruu. KynbTypa HMCIONB30BaHUS
AJIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HU.
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TexHu4YecKkue yCTpOMCTBA U MPAKTUYECKOE TPUMEHEHHE: AIEKTPUUYECKHUIN 3BOHOK,
reHepaTop MEPEMEHHOI0 TOKA, JIMHUM JJIEKTpolepenad. Jemoncmpayuu

UccnenoBanne  mapamMeTpoB — KoieOaTeIbHOM  CHUCTEMBI  (TIPYKUHHBIA WM
MaTeMaTUYECKU MASTHHUK ).

Habmonenue 3aryxaromux KojeOaHui.

UccnenoBanue cBOMCTB BbIHY X ICHHBIX KOJIEOAHUH.

Habmonenue pezonanca.

CB0OOIHBIC JIEKTPOMArHUTHBIE KOJIeOaHNS.

OcmuorpaMMbl  (3aBUCMMOCTH  CHJIBI TOKAa W HANpsDKEHUS OT BPEMEHH) s
AJIIEKTPOMArHUTHBIX KOJICOaHUI.

Pe3onaHc npu mocnenoBaTebHOM COEAUHEHNH PE3UCTOPA, KaTYIIKH HHIYKTUBHOCTH
Y KOHJIEHCaTOopa.

Mopenp TUHUY JIeKTpoNepenaun. Yuenuueckui
9KCnepumeHnm, 1abopamopuvie pabomol

UccnenoBanne 3aBUCMMOCTH TEPUOJa MaJIbIX KOJIeOaHM Tpy3a Ha HUTH OT JJUHBI
HUTH U MACCBI Ipy3a.

HccnenoBanne NEPEMEHHOIO0 TOKAa B LENM M3 TOCIEIOBATENIBHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTYILKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMazHuUmHvle 60 IHbL

Mexannueckne  BOJIHBI, yciaoBusL — pacnpoctpaHeHus. llepuwon.  Ckopocth
pacnpocTpaHeHus U AjiMHa BOJIHbL. [lonepeunsie u mpoosibHbIe BOJIHBL. MHTepdepenuus u
Tudpakiysi MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. BricoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJIHBI. Y CJIOBHUSL H3JIYYEHHS] DJIEKTPOMArHUTHBIX  BOJIH.
B3aumuas opuentanusi BektopoB E, B, VvV B anextpomarnuTHOi BosiHe. CBoiicTBa
AJIEKTPOMAarHUTHBIX BOJIH: OTpPaK€HHUE, TPEJIOMJICHUE, TMOojspu3anus, Audpaxius,
unTepdepeHius. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIeKTpOMarHUTHBIX BOJIH. [[pUMEHEHME 3TIEKTPOMATHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpunuMnBI paguoOCBsA3U U TEIEBUACHU. Pannonokanus.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAKOIIEH CPEIbI.

TexHuyeckue  ycTpoHMCTBA M NPAKTHYECKOE  NPUMEHEHHE:  MY3bIKAJIbHbBIC
WHCTPYMEHTBI, VYIbTPA3BYKOBas [MAarHOCTUKa B TEXHHMKE M MEIUUUHE, pajap,
paguonpUEMHHUK, TEICBU30p, aHTeHHa, Tenedon, CBU-neusb.

Jlemoncmpayuu

OO6pazoBaHue 1 pacpOCTpaHEHHUE MMONEPEUHBIX U MPOAOIbHBIX BOJH.

Konebmtomieecs Teno kak HCTOUHUK 3ByKa. HaOmtogenue oTpaxkeHus u

npeoMIIeHUs] MexaHuueckux BosiH. Habmonenue untepdepeHunu u

nudpakIMi MEXaHUYECKUX BOJIH. 3BYKOBOM PE30HAHC.

Habmronenue cBA3u IpOMKOCTH 3BYyKa U BBICOTHI TOHA C aMIUIMTYIOW M 4acTOTOU
KOJICOaHMIA.

UccnenoBanue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXXEHHUE, IPEJIOMIICHHUE,
noJisipu3anys, Tudpakius, nHTephepeHITHS.
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Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsmMonuHEHOE pacHpOCTpaHEHUE CBETA B OJHOPOIHOU
cpene. Jlyd cBera. ToueuHbIli HICTOUHUK CBETA.

OTtpaxeHne cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHne n300paxeHuil B MIOCKOM
3epKaje.

[Ipenomnenue cBera. 3aKOHBI TIpeIOMJICHUS CBeTa. AOCOMIOTHBIA TMOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHblid yroyl MoJIHOr0 BHYTPEHHETO
OTPAKECHUSL.

Hucnepcust cBeta. ClnoxHBIN cocTaB 6emoro ceera. [[ser.

Cobuparoniye v paccenBaromue JuH3bl. ToHKast TuH3a. DOKYCHOE PAaCCTOSIHUE U
OINTHYecKas cuijia TOHKOM uH3bl. [locTpoeHne n3obpaxeHnii B COOMpPAIOIINX U
paccenBaromuX JiMH3ax. DopMysa TOHKOHU JIUH3bL. Y BEJIMYECHUE, JaBAEMOE JIMH30U.
[Ipenenbl NPUMEHUMOCTH TEOMETPUUECKON ONITHKH.

BonnoBass ontuka. Mutepdepennus cBera. KorepeHTHblE HCTOYHUKU. Y CIOBUS
HAOJNIOACHUSI MaKCUMYMOB W MHHUMYMOB B HHTEPQEPEHIIMOHHOW KapTHHE OT JBYX
cuH(pa3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus ceera. JudpakunonHas peméTka. Y cioBre Habt0IeHUS TI1aBHbIX
MaKCHMYMOB IpH MMaJeHUH MOHOXPOMATHUECKOTO CBETA HA TU(PPAKIIMOHHYIO PEIIETKY.
[Tomapu3zanus ceera.

TexHrUecKkue yCcTpoicTBa U MPaKTUYECKOE MPUMEHEHHUE: OUYKH, Jiyna, ¢oToarnrmapar,
MPOEKIMOHHBIN ammapar, MUKpPOCKOII, TEJIECKON, BOJOKOHHAs ONTHKA, MUGPaKIUOHHAS
pEIIETKA, MOIAPOU.

Jlemoncmpayuu

[IpsimoninHeitHOEe pacnpoCcTpaHEHUE, OTPAXKEHUE U MpENoMIIeHHE cBeTa. ONTHYecKue
pUOOPBHI.

[TosHOE BHYTpEeHHEE OoTpakeHue. Mojeinb cBeToBoa. MccnenoBanue cBOMCTB

n300pakeHui B IMH3aX. Mozenn MUKpocKkona, teieckona. Habmoaenue

untepdepenmmu ceera. Habmonenue nudpakuuu ceera. Habmonenue aucnepcun

CBeTa.

[Tonydenue cnekrpa ¢ mOMONIbI0 Mpu3Mel. [loTydeHne cnekTpa ¢ MOMONIbIO

nudpakioHHo# peméTku. Habnonenue nonsipusanuu cBeta. Yuenuueckutl

aKcnepumenm, 1abopamopHule pabomsi VI3MepeHre noka3aTes IpeoMICHHSI CTEKJIA.

Hccnenoanue cBOCTB M300paxeHuit B TuH3ax. Habmonenne nucnepcuu cBeTa.

Paznen 6. OcHOBBI crIeNUAIBbHON TEOPUH OTHOCUTEIbHOCTH

['panuIIBl MPUMEHUMOCTH KJIACCUYECKOW MeXaHUKU. [IocTymaTel cienuanbHON TEOpUn
OTHOCHUTEJIbHOCTH: HWHBAPUAHTHOCTH MOAYJS CKOPOCTHM CBE€Ta B BaKyyMe, MPHUHIIHUII
OTHOCHUTEJIbHOCTH DUHILTEHHA.

OTHOCHTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHNE BPEMEHU U COKPALIEHUE JTUHBI.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YACTHULIBI.

CBsi3b MaccChbl C SHEPrUeil U UMITYJILCOM PEISTUBUCTCKON YaCTULIbl. DHEPTHUS MOKOSI.
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Pazgea 7. KanToBas ¢pusuka
Tema 1. dnemenmol K8AHMOBOU ONMUKU

®otonbl. @opmyna Ilnanka cBs3u sHEepruu (POTOHA C €ro 4acTOTOW. DHeprus u
UMIYJbC GOTOHA.

OtkpeiTie u wuccienoBanue Qororddexra. OmbiTei A.I. CroneroBa. 3aKOHBI
doroadpdexra. VYpaBuenue OiHmTeHAa I orodPdekra. «KpacHas rpaHunar
doTodrddexkra.

JlaBnenue ceera. OnwiTel [1.H. JleGeneBa. Xumuueckoe ACHCTBUE CBETA.

TexHuueckne ycTpoucTBa U MPaKTUYECKOE MPUMEHEHHE: (POTOAIEMEHT, (DOTOIATUHK,
coJiHeyHas Oarapes, CBeTOAUO. /lemoncmpayuu

doTor(pdeKT Ha YyCTaHOBKE ¢ IMHKOBOM TutacTUHOM. MccnenoBanue 3aKkoHOB

BHenHero potoaddexra. Creroanon. ConHeunas 6arapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnwiTel Pe3epdopaa o paccesauto a-yactuil. [Imanerapnas
mozenb atoma. [locrynarst bopa. M3nyuenue u norsnoiieHue (OTOHOB MU MEPEXOIE aToMa
C OJIHOTO YpOBHS HEPTruM Ha Apyroil. Bunbl criektpoB. CHEKTp ypOBHEN SHEPIUM aToOMa
BOJIOpPOAA.

BonnoBele cBoiicTBa yactuil. Bonusl 1e bpoitis. KopnyckyisspHO-BOJHOBOM Ty aJIU3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHUE.

TexHU4eCKHe YCTPOMCTBA M NPAKTHUYECKOE IIPUMEHEHME: CIIEKTPAJIbHBIM aHAJIA3
(ceKTpoCKoII), Jia3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu

Mogens onbita Pezepdopaa. Onpenenenue IIMHBI BOJTHBI

nazepa. HabmioeHre muHeuaThIX CIEKTPOB H3ITYUECHUS.

Jlazep.
Yuenuueckuii sxcnepumenm, 1a60pamopHsle pabomoi

Habmonenune nuaEiMaTOr0 CiekTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTBI,  JIOKa3bIBAIOIIME  CJIOKHOCTb  CTpoeHus  anapa.  OTkpeiThe
paauoaktuBHOoCcTH. OmbiThl Pezepdopaa mo ompeneneHdio cocTaBa pPaJIdOaKTUBHOTO
uznyuenusi. CpoiicTBa anbda-, 6era-, raMMa-u3nydeHus. BrnusiHue pagnoakTHBHOCTH Ha
KUBBIE OPTAHU3MBI.

OTtkpbiTHE IpOoTOHA U HeiTpoHna. Hyknonnas monens sipa ['eitsenOepra- MBaneHko.
3apsa sapa. MaccoBoe uncio siapa. M30Torsbl.

Anbda-pacnan. DNEeKTpPOHHBIM W TO3UTPOHHBIM Oera-pacman. [‘amma-uzmyuenue.
3aKOH paguOaKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B siipe. SAnepHbie cuiibl. JleQekT Macchl sipa.

S nepubie peakunu. JleneHre u CUHTE3 SaEp.

SAnepusiii peaktop. TepmosiaepHslii cuHTe3. [Ipo0iaemMbl 1 IepCHeKTUBBI SAIEPHOM
HHEPreTUKHU. DKOJIOTMUYECKUE aCIEKThI 1I€PHON SHEPTETUKHU. DIIEMEHTAPHBIE YACTHULIBL.
OTKpbITHE TO3UTPOHA. MeTOo 1l HAOMIOICHUSI U PErUCTPAIMH JIEMEHTAPHBIX YaCTHII.
®dyHaamMeHTaIbHbIE B3aUMOJCHCTBYS. ENMUHCTBO (n3nyeckoil KapTuHbl Mupa. TexHuYecKkue

17



®enepanvHas padoyas nporpamma | Pusuka. 10-11 kmacce! (0a30BbIi ypOBEHB)
YCTPOMCTBA U MPAKTHYECKOE IPUMEHEHHE: T03UMETP, KamMmepa BunbcoHa, siaepHbIi
peakTop, aromHas 6om0a. Jemoncmpayuu
CuéTurK MOHU3HUPYIOIINX YACTHUIl. YueHuueckuii IKcnepumenm, 1abopamopHbie
pabombi
UccnenoBanue TpekoB yacTuIl (10 TOTOBBIM QoTorpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U ACTPOGU3UKHU

Otanbl pa3BuTUs acTpoHOMHH. [IpukiianHOE W MHUPOBO33PEHUYECKOE 3HAYEHUE
aCTPOHOMMUH.

Bup 3Bé3nnoro He6a. Co3Be3aus, ipkue 3BE3/1bI, IIAHETHI, UX BUAMMOE JIBUKCHUE.

ComnHeuHas cucTema.

Connue. ConneuHass akTUBHOCTh. McTtounuk sHeprun CoJiHIIa U 3BE3M. 3BE3MBI, UX
OCHOBHBIE XapaKTepUCTUKHU. [narpamMma «CHEKTpaJIbHBIM KJACC - CBETUMOCTB». 3BE3MIBI
TJ1aBHOHN IMOCIEIOBATEIBHOCTU. 3aBUCUMOCTh «Macca - CBETUMOCTB» IJIs 3BE3] TNIAaBHOMU
nocieoBaTeaIbHOCTH. BHyTpeHHee crpoeHue 3BE31. COBpEMEHHBIE MPEICTABICHUS O
MPOUCXOXKIACHUU U 3BOOIMKA COTHIA U 3BE3/]. DTaIlbl )KU3HU 3BE3.

Mueunsiit ITyTh - Hama [Nanaktuka. [lonoxenue u nwkenue Comnnia B ['anakTuke.
Tunel ranaktuk. Paguoranaktuky u kBazapbl. YEpHbIE ABIPHI B siApaxX ralakTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ma. Pa3beranue ranaktuk. Teopust
Bonbioro B3psiBa. PelnkToBOE H3ITydYeHUE.

MacmrabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnpie npobiemMbl aCTpOHOMUM.

Yuenuueckue nabnooenus

Habmonennss HEBOOPY)KEHHBIM TJ1a30M C  KCIHOJB30BAHUEM  KOMITBIOTEPHBIX
MPWIOKEHUHN IS OTpeaeSieHUs TOJI0KEHHs HEOSCHBIX OOBEKTOB HAa KOHKPETHYIO JaTy:
OCHOBHBIE c03Be311s1 CeBEpHOTro MOMYIIApUs U APKUE 3BE3IbI.

Habmonenus B Teneckon Jlynsl, maner, Mueunoro IlyTu.

O0o0maoee NOBTOpPEHNE

Ponb ¢u3nku M acTpOHOMHMH B 3KOHOMHUYECKOM, TEXHOJOIMYECKOM, COLUAIbHOU U
TUYECKON c(epax AEesTeNbHOCTH 4YeJIOBEKa, POjb U MECTO (PU3MKM M aCTPOHOMHUHU B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, poiib (U3NYECKON Teopuu B (HOPMHUPOBAHUU
IpEeJICTaBICHUN 0 PU3NUECKON KapTUHE MUpPa, MECTO (PU3NUECKON KapTUHBI MUpa B 00ILIEM
Py COBPEMEHHBIX €CTECTBEHHO -HAYUYHBIX IPEACTABIECHUI O IPUPOJE.

MexknpeaMeTHbie CBSA3H

Nzyuenne kypca ¢usmku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBisieTcs ¢ YIETOM
COJIepXKaTeNIbHBIX MEXIPEIMETHBIX CBA3EH C KypcaMu MaTeMaTHKH, OWOJIOTHH, XHUMUH,
reorpadguu U TEXHOJOTHH.

Meocnpeomemnvle nonsamus, CBI3aHHBIE C U3yUYCHUEM METOJIOB HAYYHOTO IMO3HAHMS:
SBJICHUE, Hay4YHBIM (hakT, THMoTe3a, (pu3ndyeckas BEIMUMHA, 3aKOH, TEOpHs, HaOJI0ICHHE,
AKCIEPUMEHT, MOJACIIMPOBAHUE, MOJIETh, U3BMEPECHHUE.

Mamemamuxa: penieHHEe CHUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKHUE (DYHKITUH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO, BEKTOPHI
M HUX MPOEKIMU HAa OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOU3BOIHBIE AJIEMEHTAPHBIX
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GyHKINN, TPU3HAKU TI0I00MS TPEYTOJILHUKOB, OINpeaeieHre TUIOMAAN TUIOCKUX Guryp u
00bEMa Ter.

buonocus: snexTpuyeckue sSBICHUS B KMBOW MPUPOJIE, KojieOaTeIbHbIE JBIKCHUS B
JKUBOM MPUPOAE, ONTUUYECKHUE SIBJICHUS B KUBOM MPUPOJAE, NEHUCTBUE PAAUALIMU HA KUBBIE
OpPraHU3MBlI.

Xumus: CTpOCHME aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKasd CTPYKTypa TBEPHABIX TeEN,
MEXaHHU3Mbl 00PAa30BaHUS KPUCTAIIIMUECKON pEeIETKH, CIIEKTPaJIbHBIN aHAIIN3.

l'eoepagpus: marHuTHBIE TIONIFOCAa 3€MIIHM, 3aJICKH MAarHUTHBIX Pyd, (OTOCHEMKA
3€MHOM OBEPXHOCTH, NMPEICKAZAHUE 3€MIIETPSICEHUM.

Texnonocua:  NUHUAM  DJIEKTpPOIEpEady,  TEHEpPATOp  MNEPEMEHHOIO0  TOKa,
DJIEKTPOJBUraTeNlb, UHAYKIIMOHHAS I1€4b, paaap, paauONpPUEMHUK, TEIECBU30pD, AHTECHHA,

tenedon, CBU-neub, mpOEKIIMOHHBIN anmnapar, BOJIOKOHHAsS ONTHKA, COJTHEYHAs OaTapesi.
HJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TTPOI'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

OcBoenune yueOHoro npenmMera «dusnka» Ha ypoBHE CpeqHero oOmero oopa3oBaHus
(0a30BBIl  ypOBEHb) JMJOKHO OOECHEYHUTh JOCTHIKEHHE CIEAYIOUIUMX JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pE3yNbTaThl OCBOCHHUS y4eOHOro rmnpeamera «®DU3UKa» TOJKHBI
OTpakaTb  TOTOBHOCTH M CIIOCOOHOCTh  OOyYaromMXCs  PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH IMO3HMIMEH JIMYHOCTH, CHCTEMOU 1IEHHOCTHBIX OPHUCHTAIIHH,
MO3UTUBHBIX BHYTPEHHUX YOCKICHHI, COOTBETCTBYIOIIMX TPAIUIIMOHHBIM IIEHHOCTSIM
POCCHUHCKOTO OOIIEeCTBA, PACHIUPEHUE >KU3HEHHOTO OMbITa M OMBITA JCATEIHHOCTH B
MPOIIECCE peaTu3allid OCHOBHBIX HAMPABICHUN BOCIMUTATEIbHOW AEATEIBHOCTH, B TOM
YHCJI€ B YaCTH:

1) rpa:knaHCKOro BOCMUTAHMS:

C(OPMHUPOBAHHOCTh TPAKIAHCKOW TO3HMIMU OOYyYaromerocsi Kak aKTHBHOTO |
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;

NPUHATHE TPAJIUIIUOHHBIX O0IIEUYEIIOBEUECKUX TYMAHUCTHUECKUX U JIEMOKPATUIECKHUX
LICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSITEIIBHOCTh B HHTEPECaX rpa)IaHCKOTO 00IIeCTBa,
y4acTBOBATh B CaMOYIIPABJICHUN B 00pa30BaTeIbHON OpraHU3aIluy;

YMEHHE B3aMMOJICHCTBOBATh C COIMAIBHBIMH WHCTUTYTAMH B COOTBETCTBHUHM C HMX
(GYHKIUSAMU ¥ HA3HAUYCHUEM;

TOTOBHOCTH K TYMaHHUTAPHOU U BOJIOHTEPCKOM JCSTEIBHOCTH;

2) IaTPUOTHYECKOTO BOCTIUTAHHUS S

c(OpPMUPOBAHHOCTh POCCUHCKOM rPaKAaHCKOW MACHTUYHOCTH, IaTPHUOTU3MA;
LIEHHOCTHOE OTHOILIEHUE K F'OCYIapCTBEHHBIM CUMBOJIAM, JOCTHKEHUSAM POCCUNUCKUX
y4€HBIX B 001aCTU (U3UKH U TEXHUKE;
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3) AYXOBHO-HPABCTBCHHOI'0O BOCIIUTAHUA:
c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STHYECKOT0 TTOBEACHHUS; CTIOCOOHOCTH
OIICHUBATDH CUTYAIIUIO U IPUHUMATb OCO3HAHHLIC PCIICHUA, OPUCHTHUPYACH HA
MOPaJIbHO-HPABCTBCHHBLIC HOPMbLI 1 HIEHHOCTH, B TOM YHCJIC B ACATCIILHOCTHU yqéHOTO;
OCO3HAHHMEC JTUYHOI'O BKJIaaa B IIOCTPOCHHUC YCTOﬁqHBOFO 6y1[y1uer0;

4) 3¢TeTHYECKOT0 BOCTIMTAHUS:

ACTETHUYECKOE OTHOIICHWE K MHpPY, BKIIOYas OSCTETHKY HAyYHOTO TBOPYECTBA,
npucyero Gu3nueckoil Hayke;
5) Tpy10BOT0 BOCIIMTAHUSI:

UHTEpeC K pPa3Nu4yHbIM cepam MpodhecCHOHATBHOW NeATEIHHOCTH, B TOM YHCIE
CBS3aHHBIM C (PM3UKOW M TEXHMKOW, YMEHHME COBEpIIATh OCO3HAHHBIM BHIOOp OymyIIei
npoheccuu 1 pealin30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC TIIAHBI;

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 001acTH (PU3UKHU HA
MPOTSIKCHUN BCEU )KU3HU,

6) 9K0JI0rHYecKOro BOCIIUTAHHUS

c(hOPMHUPOBAHHOCTh IKOJIOTUYECKOM KYJIbTYpbI, OCO3HAHUE TJ00AIILHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;

IJJAHUPOBAHUE U OCYILIECTBICHUE JCUCTBUN B OKPYKAIOLIEH CPENE HA OCHOBE 3HAHUS
L[eJIEW YCTOMYMBOIO pa3BUTHS YEJIOBEUECTRA;

Pacmmpenne omnbiTa JESATENIBHOCTH SKOJIOTMYECKOW HAIMPABICHHOCTH Ha OCHOBE
MMEIOITUXCS 3HAaHUH 10 (PU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHMSI:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOU JEATEIbHOCTH, F'OTOBHOCTh B MPOLIECCE W3YUYCHHS
(bU3MKH OCYIIECTBIATH MPOESKTHYIO U UCCIEA0BATENBCKYIO AESATENbHOCT HHIUBUYAIbHO U
B IpyMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTeIbHbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eCTBUS
ba3oBble Jjornueckue JelcTBUA:

CaMOCTOSTEIILHO (DOPMYIUPOBATh U aKTyaJu3UPOBaATh MPOOJIEMY, pacCMaTpuBaTh e¢
BCECTOPOHHE;

ONPENETATH LETU AEATEIIbHOCTH, 3a1aBaTh NMTAPAMETPbI U KPUTEPUU UX JTOCTUKECHUS;
BBISIBIIATH 3aKOHOMEPHOCTH U MMPOTUBOPEYHS B paCCMATPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3pabarpiBaTh IUTAH pEIICHUS TpoOJeMbl ¢ yYETOM aHaidu3a HWMEIOITUXCS
MAaTEPHUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTbh KOPPEKTHUBBI B AEATEIbHOCTh, OLICHUBATHh COOTBETCTBUE PE3YJIHTATOB LEISAM,
OLICHUBATh PUCKU MOCIEJACTBUM JEATEIILHOCTH;

KOOPJMHUPOBATh W BBIMOJHATH pabOTy B YCIOBHUSAX PEATbHOTO, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBHSI;
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pa3BUBATh KPEaTUBHOE MBINIJICHUE TIPY PEIICHUN KU3HEHHBIX MPOOIIEM.

ba3oBble ucciaenoBare/ibCKie 1eicCTBUA:

BIIAJICTh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMU MOHSATHUSIMUA U METOAAMH (PU3UUECKON
HAyKU;

BIIAJICTh HaBBIKAMHU YUYEOHO-UCCIIEIOBATEIBLCKON M TPOCKTHOW JEATEIHHOCTH B
obsactu (PU3MKHU, CIIOCOOHOCTHIO W TOTOBHOCTHIO K CAMOCTOSTEIIBHOMY MOHWCKY METOIOB
perieHus 3a1a4 GU3NIECKOro colepKaHus, MPUMEHEHHUIO Pa3IMUYHBIX METO/I0B ITO3HAHHS,

BJIQJICTh BUJAAMH JCATCILHOCTH TI0 TIOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIIPETAIINH,
peoOpa3oBaHUI0 M MPUMEHEHHIO B Pa3IMYHBIX yYEOHBIX CUTYaIHsIX, B TOM YHCJIE TPH
CO371aHUM YUEOHBIX MPOEKTOB B 00J1aCTH (PU3HKHU;

BBISIBIIATh IIPHYMHHO-CIICCTBEHHBIC CBS3M W aKTyaJIM3UpPOBATh 3aJady, BBIIBUIaTh
TUMoTe3y e€ perieHus, HaXOAWTh apTyMEHTHI I JOKa3aTelbCTBA CBOMX YTBEPIKIACHHM,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS;

aHAJIM3UPOBaTh IIOJYYCHHBIE B XOJ€ PCIICHUS 3aJa4d Pe3yIbTaThl, KPUTHUECKH
OIICHMBATh MX JJOCTOBEPHOCTh, POTHO3UPOBATh N3MEHEHNE B HOBBIX yCIIOBHUSX;

CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIC 3a7a4 B 00Pa30BaTEILHOM NEATEIHHOCTH, B
TOM YHCJIC TIPH U3yYEHUN (DU3HKU;

JlaBaTh OIIEHKY HOBBIM CHUTYAIIHsSIM, OIICHUBATh IPUOOPETEHHBIHN OITBIT;, YMETh
MIEPCHOCHUTD 3HAHUS 110 (PH3UKE B MPAKTHYECKYIO 00JIaCTh KU3HEICATEILHOCTH,

yMETh UHTETPUPOBATH 3HAHMS U3 PA3HBIX MPEAMETHBIX 00JaCTEH; BHIIBUTATh

HOBBIC HJIEH, TIPeJIaraTh OpUTrHHAIBHBIC ITOIXO0/IBI U PEIICHUS; CTAaBUTh

pOoOJIeMBI U 33J1a4M, TOTYCKAIOIUE albTepPHATUBHBIE PEIICHUSI.

Pabora ¢ nnpopmanmueii:

BJIQJICTh HABBIKAMH TOJy4YeHHS WHGOpMANuU (U3HUYSCKOTO COACPKAHHUS U3
UCTOYHUKOB  pPa3HBIX THIIOB, CAMOCTOSITEIbHO  OCYIICCTBISATH TIOWCK, aHAJM3,
CHUCTEMAaTH3allMI0 W HHTEpHpeTanuio HHGOpPMalMu pazIuYHbIX BUAOB U  (opm
IIPEICTABJICHUS;

OILICHMBATH JOCTOBEPHOCTH MH(OpMAITUH;

UCTOJIb30BaTh CPEJACTBA MH(POPMAIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTHIl B
pEIICHNN KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M OPTaHU3AIMOHHBIX 33/1a4 C COOIIOICHUEM
TpeOOBaHMI HAPrOHOMHUKH, TEXHHMKH O€30MacHOCTH, TUTHEHBI, pecypcocOepekeHus,
NPABOBBIX U ATHYECKUX HOPM, HOPM HH(DPOPMAIIMOHHOW O€301TaCHOCTH;

CO3/1aBaTh TEKCTHl (PHU3UYECKOTO COAEPKAHMS B Pa3IMUHBIX (popmarax ¢ y4éTom
Ha3HaueHUs WHPOpMAlUU U I1IeJIEBOM ayJAWTOPHH, BBIOMpas ONTHUMAJIbHYIO (QopMy
NPEJICTABICHUS U BU3YTU3AIIHH.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe NeiCTBUA:

OCYLIECTBIAThH OOIIEHNE HAa YPOKaX (PU3UKK U BO BHE-YPOUHOU IeATENIbHOCTH;
pacno3HaBaTh MPEANOChUIKM KOHPIUKTHBIX CUTyallui U CMATYaTh KOH(PIIUKTBI; pa3BEPHYTO
Y JIOTUYHO U3JIaraTh CBOKO TOUYKY 3PEHMS C UCIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB;
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IMOHHUMATb U UCIIOJIb30BAaTh IMMPCUMYIIICCTBA KOMaH,HHOﬁ 151 I/IH,ZII/IBI/II[yaJIBHOﬁ pa6OTBI;
BBIOMPATh TEMAaTUKY U METOJIbI COBMECTHBIX JIEUCTBUI C yUETOM OOIINX UHTEPECOB, U
BO3MOKHOCTEH KaXa0Iro 4JIC€Ha KOJJICKTHUBA,

[IPpUHHUMATh LEJIU COBMECTHOM ACATCIIBHOCTHU, OPraHU30BbIBATH W KOOPAWHHPOBATH
JEUCTBUS 10 €€ JOCTHKEHHUIO: COCTABIIATh IUIaH JEHCTBUM, pacpeneisaTh POJIU ¢ YYETOM
MHEHHU y4aCTHUKOB, 00CYKAaTh pe3yIbTaThl COBMECTHOM paOOTHI;

OIICHMBATh KauyeCTBO CBOETO BKJIaJa M KaXXJOTO yYacTHHKA KOMaHABl B OOIIWA
PE3YJbTAT 110 pa3pa6OTaHHBIM KPpUTCPHUAM;

npeaiiaraTb HOBBIC IMIPOCKTHI, OLCHUBATL UACH C ITO3WIIMHU HOBU3HbI, OPUT'MHAJIbHOCTH,
MMPAKTUYECKON 3HAYMMOCTH;

OCYHICCTBIIATE IIO3UTUBHOC CTPATCIHYCCKOC ITOBCACHHUC B PA3JIMYHBIX CUTYAIUAX,
IMMPOABJIATH TBOPUYCCTBO U B006pa)KeHI/Ie, OBITH HNHHUIIUATHUBHBIM.

PerynsiTuBHbI€ YHUBeEpPcaJbHbIE Y4eOHbIE 1eHCTBUS
Camoopranusanus:

CaMOCTOSITENTEHO OCYIIECTBIISThH MTO3HABATEIBHYIO JIEATEILHOCTh B 00JIaCTH (PU3UKHU U
aACTPOHOMUHU, BBISBIISITH TIPOOJIEMBI, CTABUTH U (POPMYIIUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENIbHO COCTABIIATH IUIaH PELICHUs pacU€THBIX U KaUeCTBEHHBIX 3ajiay, TUIaH
BBITIOJIHEHUS MTPAKTUYECKON pabOThI C YUETOM UMEIOITUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXKHOCTEH U MPEINOYTeHHUIA; JaBaTh OLEHKY HOBBIM CUTYaIIUsIM;

pacHmpsATh paMKHi Y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPENOUYTEHUH; AeIaTh
OCO3HaHHBIN BHIOOP, apTyMEHTUPOBATH €ro, OpaTh Ha c€0s1 OTBETCTBEHHOCTH 3a PEIICHMUE;

OLICHUBATh MPUOOPETEHHBIH OIIBIT;

CIocoOCTBOBaTh (hOPMHUPOBAHUIO W TMPOSBICHUIO JPYAUIIMA B 001acTH (DHU3UKH,
MIOCTOSTHHO TTOBBINIATH CBOM 00pa30BaTENbHBINA U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH MHTEJJIEKT:
JaBaTh OIEHKY HOBBIM CHUTYAIlUsM, BHOCUTh KOPPEKTHUBHI B JEATEIHHOCTD, OIICHUBATH
COOTBETCTBHE PE3YJIHTATOB LIETISIM;
BIAJCTh HABBIKAMM TO3HABaTENbHOM pepIECKCHMM KaK OCO3HAHMUS COBEPIIAEMBIX
JIEVCTBUM U MBICIIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHU;
UCTIOJIb30BaTh MPUEMBI pe(IIEKCHHU JJIs1 OLIEHKH CUTYyalllH, BELIOOpa BEPHOTO PEIICHMS;
YMETh OLICHUBATh PUCKH M CBOCBPEMEHHO PUHUMATH PEIICHUS IO UX CHIDKCHHUIO;
NPUHUMATh MOTHUBBI U apTyMEHTBI APYTHUX MPU aHAIU3€E PE3YIbTaTOB JIEATEIbHOCTH;
IPUHUMATH ce0s, MOHUMAas CBOM HEJIOCTATKH U JJOCTOMHCTBA; MPUHUMATh MOTHBBI U
apryMEHTHI JIPYTUX MPU aHAIHU3E Pe3yIbTAaTOB AESITEILHOCTH; PU3HABATH CBOE MPABO
Y IIPABO JPYTUX HA OIIUOKHU.
B mporiecce noctrkeHus: TMUHOCTHBIX Pe3yJIbTaTOB OCBOCHHSI IPOTPAMMBI 10 (PU3UKE
JJI.  YPOBHS CpEIHEro oO0Iero oOpa3oBaHMsl Yy OOYYarOIIMXCS COBEPIICHCTBYETCS
SMOIMOHAJIbHBIN UHTEJIEKT, MpEeANnoIararonmii
c(hOpMHUPOBAHHOCTb:
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CaMOCO3HaHHs, BKIOYAKOIICro CHOCOOHOCThL ITOHMMAaTh CBOE SMOIIMOHAJIBbHOC
COCTOSIHME, BHUJETh HAMPABICHUS Pa3BUTHUS COOCTBEHHOW >MOIIMOHAILHOU CQepbl, OBITH
YBEpPEHHBIM B ce0€;

CaMOpCTyJInpOBaHud, BK/IIOYAKOIIECTO CaMOKOHTpPO/JIb, YMCHHUC [MPUHHUMATDH
OTBETCTBEHHOCTbH 3a CBOE IIOBE€ACHUC, CIIOCOOHOCTH aIarTupoBaTbLCA K OMOIMOHAJIbHBIM
N3MCHCHUSAM U IIPOABJIATH FI/I6KOCTI>, OBITH OTKPLITBEIM HOBOMY,

BHYTpPEHHEH MOTHBAlLlMU, BKIIOYAIONIEH CTpEMJIEHHE K JOCTHKEHHIO e U YCIexXy,
OIITUMU3M, MTHUIUATUBHOCTL, YMCHHUC HeﬁCTBOBaTB, HUCxXonasa U3 CBOUX BO3MOH(HOCTCﬁ;

OMIIaTHuu, BKJIIO‘-IaIOHIeﬁ CIIOCOOHOCTh MOHUMATh SMOIHOHAJIBHOC COCTOSAHHUEC APYTHUX,
YUUTBIBATH €r0 MpPHU OCYLIECTBICHUM OOILECHHS, CHOCOOHOCTh K COUYYBCTBHIO H
COIICPCIKNBAHUIO,

COONHUaJIbHBIX HABBIKOB, BKIHOYAIOIIUX CIIOCOOHOCTh BBICTpAMBATh OTHOLICHHA C
JIPYTHMH JIOJABMH, 3a00TUTHCS, TIPOSIBIISITh HHTEPEC U pa3peliaTh KOHQIUKTHI.

HNPEAMETHBIE PE3YJIBTATHI

K xonity o6y4yenus B 10 kj1acce rnpeMeTHbIe pe3yJibTaThl HA 06a30BOM YPOBHE JOJKHbI
oTpakaTbh c(HOPMUPOBAHHOCTD y O0YUAIOIIMXCS] YMEHUI:

J€MOHCTPHUPOBATh Ha IPUMEPaXxX poJib U MECTO (PU3UKU B ((OPMHUPOBAHUN COBPEMEHHOM
HAay4YHOM KapTUHbI MHpA, B Pa3BUTUM COBPEMEHHOW TEXHHKH W TEXHOJOTWH, B
NPAaKTHUYECKOH IEATENBHOCTH JIIOACH;

YUUTBHIBaTh IPAHMIIBI TPUMEHEHUS! U3YUYECHHBIX (DU3MUECKUX MOJENEN: MaTepraibHas
TOUYKa, HEPLUAJIbHASI CUCTEMA OTCUETA, AOCOIIOTHO TBEPOE TEIIO, HCANIBHBIN I'a3, MOAEIN
CTPOEHUSA T'a30B, JKUIKOCTEN U TBEPABIX TN, TOYCUHBIN MIEKTPUUECKUM 3apsl IIPU PELLICHUN
bu3nYecKuX 3a1ad4;

pacro3HaBath (pU3UYECKUE ABICHUS (MPOIECChl) M OOBSICHATh MX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETHUECKOIN TEOPUH CTPOCHUS BEILECTBA U SJIEKTPOAMHAMUKHU:
paBHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE, CBOOOJHOE IMajJieHue Ted,
JBIDKEHHE TI0 OKPY>KHOCTH, WHEpIUs, B3auMojehcTBUe Teu, AudQysus, OpoyHOBCKOE
JBUKEHHE, CTPOECHUE KHUJIKOCTEN U TBEPABIX TeJl, U3MEHEHUE 00BbEMa TeJl IPU HAarpEeBaHUU
(oxJIaXXIeHNU), TEIJIOBOE  pPAaBHOBECHE, HUCIApEHUE, KOHJAEHCAlus, IUIABICHUE,
KpUCTAJUIM3ALMsl, KUIIEHUE, BJIAKHOCTb BO3/yXd, MOBBIIIEHUWE [ABJICHUSA ra3a IpU €ro
HarpeBaHUM B 3aKpbITOM COCYZAE, CBA3b MEXKIy IMapaMeTpaMu COCTOSHUS Ta3a B
M30IIPOLIECCAX, IIEKTPU3ALIMS TeJl, B3AUMOCHCTBUE 3aps/10B;

ONKCHIBATh ~MEXAHUYECKOE JIBIKEHHME, UCHOJIb3ys (PU3NYECKHE  BEIMYMHBI:
KOOpJMHATA, ITyTh, IEPEMEILIEHNE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUla, UMITYJIbC Tefa,
KUHETUYECKasl Heprus, MOoTeHLMaJbHasl 3HEPIus, MexaHuuyeckas padboTa, MeXaHUYecKas
MOIIHOCTh; MPH OMMCAHUM IPABUIBHO TPAKTOBAaTh (PU3MUECKUN CMBICT HCIOIb3YEMbIX
BEJIMYMH, UX OO0O3HAYEHHUS M EIUHHIIBI, HaXOIUTh (POPMYIIbI, CBA3BIBAIOIIUE JIAHHYIO
(U3MYECKYIO BEIMUYUHY C IPYTUMH BEIINYHHAMY,;

OIKCHIBaTh W3YYECHHBIE TEIUIOBBIE CBOMCTBA TEJN U TEIUIOBBIE SIBICHUS, UCIOJIb3YS
(¢u3nyeckue BEIWYMHBL: JIaBJICHHE Ta3a, TeMmIepaTypa, CpedHss KUHETHYecKas >HEpIus
Xa0TUYECKOIO ABM)KEHUS MOJIEKYJI, CPEIHEKBAPATUYHASI CKOPOCTh MOJIEKYJI, KOJINYECTBO

23



®enepanvHas padoyas nporpamma | Pusuka. 10-11 kmacce! (0a30BbIi ypOBEHB)
TEIUIOThI, BHYTPEHHSAS OSHeprus, pabora raza, KOIPQPUIMEHT TMOJE3HOr0 JEeHUCTBUS
TEIJIOBOTO JIBUTATENsl; NPU OMUCAHUM MPABWIBHO TPAKTOBaTh (U3UUYECKUM CMBICTT
UCIIOJIb3yEeMbIX BEIMUUH, UX 0003HAUYECHUS U €JUHULIbI, HAXOUTh ()OPMYJIbL, CBSI3bIBAIOILINE
JaHHYI0 (PM3UYECKYIO0 BEIMUMHY C IPYTUMHU BETUIMHAM;

ONMUCHIBATh N3yYECHHBIC AIEKTPUYECKHUE CBOMCTBA BEIIECTBA U DJICKTPUUECKHUE SBJICHUS
(mpotiecchl), UCTONB3Ys (PU3MUYECKUE BEIWYUHBI: DJIEKTPUUECKUN 3apsill, dJIEKTPUUECKOe
M0oJIe, HANpPsLDKEHHOCTH TIOJS, ITOTEHLMAN, PAa3HOCTh ITOTCHIMAJIOB; IPHU OMUCAHUU
NPaBWJILHO TPAKTOBATh (DU3MUECKUN CMBICI HCIIONB3YEMbIX BEIIMYMH, UX 00O03HAYCHUS U
€IMHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIINE JAaHHYIO (PU3UYECKYIO BETMUUHY C IPYTUMHU
BEJINYMHAMU;

aHAJIM3UPOBATh (PU3UUYECKUE MPOLIECCHI U SIBJICHUS, UCTIONB3YsI (U3HUECKUE 3aKOHBI U
NPUHIMIBL: 3aKOH BceMupHoro tsrotenus, |, Il u 11l 3axonst HeioToHa, 3aKOH COXpaHEHHUS
MEXaHUYECKON JHEPrUH, 3aKOH COXPAHEHHsI HMMITYJIbCA, MPUHIUI CYIEPIO3ULUN CHUJI,
IIPUHLMII PAaBHONPABUSA HMHEPLUMAIBHBIX CHCTEM OTCUETA, MOJIEKYJISIPHO-KUHETUYECKYIO
TEOPUIO0 CTPOCHHMS BEIIECTBA, Ia30BbIE 3aKOHBI, CBA3b CPEAHEW KMHETUYECKOM JHEPruu
TEIUIOBOTO  JIBIDKEHUS MOJIEKYJl C aOCOJIIOTHOM —TeMIiepaTtypoi, TMepBbI 3aKOH
TEPMOJMHAMUKHU, 3aKOH COXPaHEHUs 3JIEKTPHUUYECKOro 3apsijaa, 3akoH KysonHa, mpu 3ToM
pa3nuyaTth CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €0 MATEMAaTUYECKOE BBIPAKEHUE U YCIIOBHS
(rpanuIel, 00JaCTH) MPUMEHUMOCTH;

OOBSACHATh OCHOBHBIE NPUHIIMIBI JCUCTBUS MAIIMH, NPUOOPOB U TEXHUYECKHUX
YCTPOICTB; pa3inyaTh YCIOBUS WX 0€30MacCHOTO UCTIOIH30BAHMS B TIOBCEIHEBHOM KU3HU;

BBITIOJIHATD DKCIIEPUMEHTHI 10 UCCIEAOBAHUIO (PU3NYECKUX SBJICHUM U TMPOIECCOB C
UCIIOJIb30BAHUEM TIPSIMBIX, M KOCBEHHBIX HW3MEPEHUH, MpuU 3TOM (HOPMYIUPOBAThH
npoOiemy/3afady W THIOTE3y Yy4eOHOTO OJKCIIEpPUMEHTa, COOUpaTh YCTAHOBKY U3
MPEI0KEHHOT0 000PYI0BaHUs, TPOBOAUTH OIBIT U (POPMYIUPOBATH BHIBOIBI;

OCYUIECTBIISITh MPSIMbIE U KOCBEHHBbIE M3MEpPEHUs] (QU3NYECKUX BEIUYHH, MPHU 3TOM
BBIOMPATh ONTUMAIBHBIA CIIOCOO M3MEPEHUSI U MCIOIb30BaTh U3BECTHBIE METOJBI OIEHKU
MOTPELIHOCTEN U3MEPEHNUN;

UCCIIEJIOBATh 3aBUCHUMOCTH MEXAY (U3MYECKUMHU BEIMYMHAMH C HCIOJIb30BaHUEM
OPSIMBIX U3MEPEHUM, MPU ITOM KOHCTPYMPOBATh YCTAHOBKY, (DPMKCHPOBATH PE3YJIbTATHI
MOJyYEHHOW 3aBUCHUMOCTH (PU3MYECKHX BEJIMYMH B BUJEC TaOnuil U TrpaduKoB, AeNaTh
BBIBOJIBI 10 PE3YJIbTATAM MCCIIEIOBAHUS,

coOmo1aTh npaBuiia 0€30MaCHOr0 TpyAa MPH MPOBENCHUM UCCIIEIOBAaHUN B paMKax
y4eOHOro HKCIEPUMEHTa, Y4eOHO-HCCIEeI0BAaTENIbCKOM M IMPOEKTHOM JEATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB U TaOOPATOPHOTO 000PYAOBAHMS;

pemath pacy€THble 3aJayd C SBHO 33JaHHON (U3MUECKON MOMENBIO, HCIONb3YS
¢u3nueckrue 3aKOHbI W TPHUHIMIIBI, HAa OCHOBE aHAlM3a YCJIOBHS 3aJa4yd BBHIOUPATH
(bu3nYECKyI0 MOJIEIIb, BBIICITh (pU3HUecKre BeTHUMHBI U (POPMYJIIbI, HEOOXOAMMBIE /ISl €€
peleHus, IPOBOAUTL pPACYE€Tbl M OLEHUBATH PEAIBHOCTh IOJYYEHHOIO 3HAYCHMS
(hbU3UYECKON BEIIMYUHBI;

pelaTh Ka4eCTBEHHBIE 3aJa4M: BEICTPAUBATh JIOTMYECKH HEMPOTUBOPEUUBYIO LIETIOUKY
paccykKIeHUM C OMOPOi Ha U3YUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (U3UUECKUE SIBICHHUS;
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UCIIOJIb30BaTh TMPHU PEHICHUH YYEOHBIX 3a/Jad COBPEMEHHbIE HMH(OPMAIMOHHbBIC

TEXHOJIOTHH IS TIOUCKA, CTPYKTYPHPOBAHUS, MHTEPIPETAIINY 1 TIPECTABICHUS YIeOHOW 1
HAYYHO-TIOMYJISIPHON MH()OPMAINH, TTOTy9eHHON U3 Pa3IMYHBIX HCTOYHUKOB, KPUTUYECKH
aHAJTM3UPOBATh MOTyYaeMyr0 HH()OPMAIIHIO;

PUBOIUTH IPUMEPHI BKJIaa POCCHICKUX M 3apyOeKHBIX YIEHBIX-(U3UKOB B Pa3BUTHE
HayKH, 00BSICHEHHE TPOIIECCOB OKPYKAIOIIETO MUPA, B pPA3BUTHE TEXHUKU M TEXHOJIOTHH;

MCTIOJIb30BaTh TEOPETUYECKHE 3HAaHUS TO (PHU3WKEe B IMOBCETHEBHON >KU3HU IS
oOecnieyeHusi 0€30MACHOCTH MpU OOpallleHud C TOpudopaMud M TEXHUYECKUMHU
YCTPOWCTBAMH, JUII COXPAHEHHUS 30POBbS M COOJIOACHUS HOPM HKOJIOTHYECKOTO
MIOBEACHUS B OKPYKAIOIIEH CPEJIE;

paboTaTh B Tpynrme ¢ BBITOJHEHHEM Pa3IUYHBIX COIMAJIBHBIX POJICH, TIAHHPOBATH
paboTy TpyNIbl, PAIIMOHATBFHO PaCTIPEACTATh 00SI3aHHOCTH | TUTAHUPOBATH JESITEIHHOCTD B
HECTAaHAAPTHBIX CUTYalMsX, al6KBaTHO OLIEHUBATh BKJIAJ] KQKJOI'0 U3 YYACTHUKOB I'PYIIIBI
B PELIEHUE pacCMaTPUBAEMON IIPOOIEMBI.

K konity o0yuenus B 11 kJacce rnpeiMeTHbIe pe3yabTaTbl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTh CHOPMHUPOBAHHOCTH Y 00YYaArOUIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poib U MECTO PU3UKHU B GOPMUPOBAHUU COBPEMEHHOM
HAay4YHOM KapTUHbI MHUpPa, B PA3BUTHUM COBPEMEHHOM TEXHUKH M TEXHOJOTHM, B
MPAKTUYECKON JEeATEIbHOCTH JIIOJEH, LIEOCTHOCTh M E€IUHCTBO (PU3MUECKON KapTHUHBI
MHpA;

YUUTHIBATH TPaHUIBl MPUMEHEHUS H3YyUYECHHBIX (U3HMUECKUX MOJENe: TOYeUHBIH
AIEKTPUYECKUI 3apsij, Jyd CBETa, TOYEYHBbIM MCTOYHUK CBETA, SAEpPHAs MOJEIb aTroma,
HYKJIOHHAsI MOJIEJIb AaTOMHOTO Sijpa MpH pelieHuu GU3NUeCcKuX 3a/1ay;

pacrio3HaBath (puzndecKue sSBICHHS (MMPOIECChl) U OOBICHATh X HAa OCHOBE 3aKOHOB
ANEKTPOJUHAMUKN W KBAaHTOBOW (DM3HMKHU: DJIEKTpUYECKas MPOBOAUMOCTb, TEIIOBOE,
CBETOBOE, XUMHUYECKOE, MArHUTHOE JICHUCTBUA TOKA, B3aUMOACHCTBUE MAarHHUTOB,
AJIEKTPOMArHUTHAas WMHIYKIUS, JACHCTBHE MArHUTHOTO MOJS HA MPOBOJHUK C TOKOM H
JNBIDKYIIMMCS  3apsii, DJICKTPOMAarHUTHbIE KOJ€OaHUS U BOJHBI, MPSIMOJUHEHHOE
pacnpocTpaHeHHE CBETa, OTpPakeHWe, TMpejomiieHue, uHTepdepeHus, Audpakuus u
MoJIApU3aIisl CBETa, Jucrepcusi cBeta, ¢otodnexTpudeckuii shdext (dbotorddexr),
CBETOBOE JIaBJICHHE, BOSHUKHOBEHUE JJUHEWYATOIO CIIEKTPa aToMa BOJIOPO/Ia, €CTECTBEHHAS
Y UCKYCCTBEHHAs PaJIMOAKTHUBHOCTD;

ONKCHIBATh M3YYEHHbIE CBOWCTBA  BellecTBA  (JIEKTPUUYECKHUE, MAarHUTHBIE,
ONTUYECKHE, DJIEKTPUUYECKYIO MPOBOJAUMOCTD PA3JIMUYHBIX CPEI) U DJICKTPOMATHUTHBIC
ABJIEHUS (TIPOLIECCHI), UCTIOb3YS (PU3NUECKUE BETUUUHBIL: JIEKTPUUYECKUN 3apsij, CUila TOKa,
NIEKTPUYECKOE HAIPSDKEHUE, 3JIEKTPUUYECKOE COINPOTHUBIICHHE, PAa3HOCTb MOTEHIIHAJIOB,
AJIEKTPOJBIKYINAsS CHIIa, paboTa TOKA, MHIAYKIMS MarHUTHOTO MOJs, Cuiia AMIepa, cuia
JlopeHua, WHAYKTUBHOCTh KATYIIKH, DHEPrus S3JEKTPUUYECKOTO0 M MAarHUTHOTO TIOJIEH,
MEPHUOJI U YacTOTa KoyieOaHUH B KojeOaTeTpHOM KOHTYPE, 3apsii U Chjla TOKa B MPOIecce
rapMOHHYECKHX AJIEKTPOMArHUTHBIX KoseOaHuil, (POKyCHOE pacCCTOSIHUE U ONITUYECKasl Cuila
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JIMH3bI, IIPU OIHMCAHHWU IIPABUJIIBHO TPAKTOBATH (1)I/I3I/I‘-ICCKI/II71 CMBICJI HCIIOJIb3YyCMBbIX

BEJIMYMH, MX OOO3HAUCHUS W CJMHUIILI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE JTAHHYIO
(U3UYECKyI0 BEIIMUMHY C IPYTHMU BEJIMYHHAMY;

OIMHCHIBATh HM3YUYCHHBIC KBAHTOBBIC SIBJICHUS W TPOIECCHI, UCIONB3Ys (U3HUYSCKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJTMHA BOJIHBI M 9acTOTa CBETA, YHEPTHS U
UMIyJsC (HOTOHA, MEPUOJ MOJypachana, SHEPrUsl CBSA3M aTOMHBIX siiep, NMPU OMHUCAHUU
NPAaBWJILHO TPAKTOBATh (DM3MYECKUN CMBICI MCIIOJIB3YEMbIX BEIMYMH, UX O0O3HAYCHUS U
€IMHUIIBI, YKA3bIBaTh (HOPMYIIbI, CBSA3BIBAIOIIUE JAaHHYIO (PU3NYECKYIO BETMUMHY C IPYTUMHU
BEJIMUYMHAMU, BBIYUCIATE 3HAaUCHHE (PU3UYECKON BETMUHHBI,

aHAIM3UPOBATh (PU3UUYECKUE MTPOLIECCHI U SIBICHUS, UCIIONIBb3Ys (PU3NYECKUE 3aKOHBI U
OpUHLUIBL: 3akoH OMa, 3aKOHBI MOCIEOBATEIBHOIO M MapajUIeNIbHOTO COEAMHEHUs
MMPOBOJHUKOB, 3aKOH JDxkoyns-JIeHna, 3aKkOH SJIEKTPOMAarHUTHOW WHAYKUIWAH, 3aKOH
OPSIMOJIMHEMHOTO  PacCHpOCTPAaHEHHMsI CBETa, 3aKOHBI OTPaXXEHHWsS CBETa, 3aKOHBI
MpeJIOMJICHUST CBEeTa, ypaBHeHUE OWHIITEeHHa 1 ¢oTtodrddexTa, 3aKOH COXPAHCHUS
DHEPIUH, 3aKOH COXPAHCHUS UMITYJIbCA, 3aKOH COXPAaHEHUS JIEKTPUIECKOTO 3apsi/ia, 3aKOH
COXpPaHEHUsI MacCOBOTO UMCIIa, MOCTYNaThl bopa, 3aK0H paJoakTUBHOTO paciaja, Ipu 3TOM
pa3ryaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €T0 MaTEMATHUECKOE BRIPAKCHHE U YCIIOBUS
(rpanunpl, 00JaCTH) MPUMEHUMOCTH;

OTIpe/IeIIATh HAMpaBJICHUE BEKTOPa MHTYKIIMU MATHUTHOTO TIOJISl IPOBOAHHUKA C TOKOM,
cwibl Amnepa u cuibl JlopeHna;

CTPOUTh M OIKCHIBATh H300paKEHHE, CO37aBaeMOE€ IJIOCKHM 3€pPKaJiOM, TOHKOMH
JIMH301;

BBITIOHSTh DKCIEPUMEHTBI 110 UCCIEAOBAHUI0 (PU3NYECKUX SIBICHUN U MPOIECCOB C
UCTIOJb30BAaHUEM TMPSAMBIX, W KOCBEHHBIX HM3MEPCHUH: TIpU 3TOM (OpPMYITHpPOBATH
npobiieMy/3aady H THIOTE3y Y4eOHOro SKCIIEPUMEHTa, COOMpaTh YCTAHOBKY U3
NpeIOAKEHHOTO 000y I0BaHUS, POBOAUTH OMBIT U (POPMYIUPOBATH BHIBOBI;

OCYIIECTBIISITh TIPSIMBIE W KOCBEHHBIC M3MEpPEHUS (U3MUYECKUX BEIIMYUH, MPU ITOM
BBIOMpATh ONTHUMAJILHBIA CIIOCOO M3MEPEHUS M UCIOJIb30BaTh U3BECTHBIC METOBI OIICHKU
MIOrPENTHOCTEN U3MEPEHNN;

UCCIIEJIOBATh 3aBUCUMOCTH (DU3MUYECKUX BEIWYMH C HCIOJIH30BAHUEM TMPSMBIX
U3MEPEHHI: IPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCUPOBATH PE3YJIbTATHI MOTYUYEHHON
3aBHCHUMOCTH (DU3NYCCKUX BEIUYMH B BUAC TAONMHMII W TpadUKOB, JIEIaTh BBIBOIBI IO
pe3yybTaTraM UCCIeI0BaHNUS;

co0iroAaTh npaBuia 0€30MacHOro TpyAa NpU MPOBEACHUU HUCCIEOBAaHUM B paMKax
y4e0HOTO JKCMEPUMEHTa, Y4eOHO -HCCIEOBATEIBCKOM W TMPOCKTHOW NEATEIBHOCTH C
UCTOJIb30BaHUEM U3MEPUTENBHBIX YCTPOUCTB U JIaOOPATOPHOr0 000y I0BaAHMUS;

pemiate pacdy€THhIC 3aJadd C SBHO 3aJaHHON (DU3MYECKON MOJEIBbIO, HCIIOJIB3YS
¢dbusnyeckue 3aKOHBI M TPUHIUIBI, HAa OCHOBE aHallM3a YCIOBHS 3a/ladyd BHIOMpAThH
(GU3UYECKYIO MOJIETh, BBIICIATH (U3MUECKHIE BEIMUMHBI M (POPMYIIBI, HEOOXOAUMBIE IS €€
pElIeHus], TMPOBOIUTH pacu€Thl M OICHMBATH PEATBHOCTh TIOTYYCHHOTO 3HAYCHUS
(bu3nyecKoil BETUUHHBI,
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peuiaTb Ka4CCTBCHHDLIC 3a/1a4U: BBICTPANBATD JIOTHYCCKH HCIIPOTUBOPCUYNBYIO IICIIOYKY
paccykJIeHUM C OMOPO Ha U3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUECKHUE SIBJICHUS;

UCIIOJIb30BaTh MpPU PEUICHUU YYEOHBIX 3a/ad COBPEMEHHbIE HMH(OPMAIMOHHbIE
TEXHOJIOTHH I TOUCKA, CTPYKTYpUPOBAHUS, UHTEPIPETALIMH U MPECTaBIEHUs y4eOHOH U
HAy4IHO-TIOMYJISAPHON HHGOPMAIIUU, TTOJIYY€HHON M3 Pa3IMUYHbIX UCTOYHUKOB, KPUTUYECKH
aHAJIM3UPOBATH MOTyYaeMyI0 HHPOPMAIIHIO;

OOBSACHATh NPUHLMUIBI JEUCTBUS MAalIMH, NMPUOOPOB M TEXHUYECKUX YCTPOWCTB,
pas3invdaThb yCJIOBHUA UX 0€30I1aCHOI0 UCIIOJIH30BaHUS B HOBCCI[HGBHOﬁ JKU3HU,

MPUBOJIUTH PUMEPHI BKJIaJIa POCCHMCKUX U 3apyOEIKHBIX YUEHBIX-(DHU3UKOB B Pa3BUTHE
HAayKWH, B 00BSICHEHHE MpOoICCCOB OKPYIKAIOIICTO MHUPA, B pa3BUTHC TCXHHUKU U TGXHOHOFHﬁ;

HCIIOJIb30BaTh TCOPCTUYCCKHUEC 3HAHHUA 110 (1)I/ISI/IKC B HOBCCHHCBHOﬁ KU3HU I
obOecrieueHnss 0€30MACHOCTU TMpU OOpalieHuu ¢ [pudopaMd U TEXHUYECKUMHU
YCTPOWUCTBAMHM, JMJII COXPAHEHUS 370pOBbSA U COOMIOACHUS HOPM SKOJOTHYECKOIO
MIOBEJICHUS B OKPYKarOIIeH Cpee;

pa6OTaTB B I'pymIi€ € BBIIOJIHCHHUCM PA3JIMYHBIX COIHAJIbHBIX pOHeI;’I, IJIaHUPOBATb
paboTy TPyMIbl, palIMOHATIBLHO PaCIPeIesATh 00S3aHHOCTH U TJIAHUPOBATH JEATEIHHOCTD B
HECTAHAAPTHBIX CUTyalluAX, aICKBATHO OICHNBATDH BKJIAJA KAXXKJI0I'0O U3 YUACTHHUKOB I'PYIIIIbI
B pEIlIEHUE pacCMATPUBAEMOI MTPOOIIEMBI.
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10 KJTIACC

No
/11

HaumeHnoBanue pa3ienos
U TEM y4eOHOTO
npeaMeTa

KonnuectBo
4acoB

[IporpamMmmHoO€e coziepxKaHue

OCHOBHBIE BUJIbI I€ATEIHHOCTH
00yJaroImxcs

Paznen 1. @®u3uka U METObI HAYYHOIO MO3HA

HHUA

11 dur3rKa 1 METOJIBI 2 ®usmka - Hayka o ipupojie. Hayunsie | M3yueHnue HayyHbIX (AMIIUPUYECKUX U
Hay4YHOTO MTO3HAHUS METO/Ibl IO3HAHUSI OKPYIKAFOIIETO TEOPETUUYECKHX ) METO/IOB TTO3HAHUS
mupa. Poinb skcniepruMenTa 1 Teopuu B | OKpyskatoiero mupa. OocyxaeHue
MPOIECCE TTO3HAHUS TPUPO/IBI. TPaHUIl TPUMEHUMOCTH (PU3NMUECKUX
DKCHEPUMEHT B (PUBHKE. 3aKOHOB U Teopuil. PaboTta B rpymnre no
MopenupoBaHue PU3NYECKUX SBICHHUM| MOATOTOBKE KOPOTKUX COOOIICHUN O POJIH
1 riponieccoB. HayuHble rumnoressl. 1 MecTe (U3HUKHU B HAYKE U B IPAKTUYECKOM]
®uznyeckue 3aKOHbI U TEOPUHU. NEeATENbHOCTHU JI0AEH. JleMoHCTpatys
['panu1sl IpUMEHUMOCTH (PU3HUYECKUX | AaHATIOTOBBIX M LHU(POBBIX U3MEPUTEILHBIX
3aKOHOB. [[pyHIIMI COOTBETCTBUS. pruOOPOB, KOMIBIOTEPHBIX TATYUKOB.
Ponb 1 mecTo Gusuku B OcBoeHHe OCHOBHBIX IPUEMOB pabOThI €
dbopMHpPOBAHUU COBPEMEHHOM 1 poBoit 1aboparopueii Mo Gpusnke
Hay4YHOU KapTHUHBI MUpa, B
MPAKTUYECKOU JEATENbHOCTH JIIOAEN
Uroro no pazneny 2

! TIpu paspaboTtke paboueii MpOrpamMMbl B TEMATHYECKOM IUIAHMPOBAHUH JIOJKHBI OBITh YYTEHBI BO3MOXKHOCTH HCIIOJIb30BAHUS DJIEKTPOHHBIX (LH(POBBIX)
00pa3oBaTEIbHBIX PECYPCOB, ABJISAIONINXCSA Y4eOHO-METONISCKUMH MaTepHUaIaMu, COJIEPIKaHNE KOTOPBIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 00pa3oBaHHH.
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Pasznen 2. Mexanuka

2.1

Kunemartuka

MexaHnueckoe JBUKEHUE.
OTHOCHUTENBHOCTh MEXaHUYECKOTO
nBkeHus. Cucrema oTcuéra.
Tpaexropus.

[lepemenienue, CKOpoCTh (CpeaHsis
CKOPOCTb, MTHOBEHHAs1 CKOPOCTh) U
YCKOPEHHE MaTepuaIbHOU TOUKH,
UX MPOEKIIUUA HA OCU CUCTEMBbI
KoopauHat. CiioxeHne
MEPEMENIEHUMN U CII0KEHUE
CKOpPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE
IIPSAMOJIMHEUHOE JBUKCHUE.
I'paduku 3aBUCMMOCTH KOOPIMHAT,
CKOPOCTH, YCKOPEHUS, TyTH U
nepeMeNIeHHs] MaTepruaIbHON TOUKU
OT BPEMEHHU.

CBoOoaHOe nageHue. Y CKopeHue
CcBOOOIHOTO IMaJICHU.
KpuBonuHeriHoe ABUKEHHUE.
JIBr>xeHre MaTepuaibHON TOUYKU
10 OKPY>KHOCTH C IIOCTOSIHHOM 110
MOJYJIIO CKOPOCTBIO. YTIIOBas
CKOPOCTb, JTUHEIHAs! CKOPOCTh.
[Tepuon u yactora oOpareHus.
LleHTpOoCTpEMHUTETBHOE YCKOPEHHE.
TexHuyeckue yCcTpoucTBa U

[TpoBeneHmne s3KCIEpUMEHTA: U3yYCHUE
HEPABHOMEPHOTO ABUKEHUS C IICIIBIO
onpe/elIeHUs] MTHOBEHHOM CKOPOCTH;
WCCJIEIOBAHUE COOTHOIICHUS MEXKITY
Iy TSIMU, IPONICHHBIMU TEJIOM

3a MOCJIEI0BATEIbHbIE PABHbIE
IPOMEKYTKH BPEMEHU TIPU
PAaBHOYCKOPEHHOM JBUKEHUU

C HaYaJIbHOM CKOPOCTBIO, PABHOW HYIIIO;
U3y4YEHHUE JIBIXKCHUS IIaPUKaA B BSI3KOU
KUIKOCTH; U3yUCHHE JIBUKECHUSA TENa,
OpOLIEHHOTO0 TOPU30HTAIIBHO.
OObsicHEeHNE OCHOBHBIX MPUHITUTIOB
JIEVCTBUS TEXHUYECKUX YCTPOMCTB,
TaKMX Kak: CIUIOMETP, IIETHbIE U
pEMEHHBIE TIepeayu IBHKECHUS; U
yCIOBUM WX 0€301aCHOTO
UCIIOJIb30BaHUS B TOBCEAHEBHOM
AKU3HU.

Pemenne pacu€THpIxX 3a/1a4 ¢ IBHO
3aaHHOMN (PU3UYECKON MOJIENBIO

C UCIIOJIb30BaHHEM OCHOBHBIX (hOpMYIT
KMHEMATHKHU.

[Toctpoenue u ananu3s rpadukoB
3aBUCHUMOCTEN KHHEMATUYECKUX
BEJIMYMH OT BPEMEHU

JUIsl pPAaBHOMEPHOTO
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IIPAKTUYECKOE IPUMEHEHHUE:
CIIUJIOMETP, IBUKEHUE CHAPSIIOB,
LICIIHbIEC U PEMEHHBIE IIepefayn

¥ PaBHOYCKOPEHHOTO MPSIMOJIMHEIHOTO
TIBYDKEHUSL.

Pacno3naBanue pu3muecKX SBICHUH B
y4eOHBIX OIBITAX U OKPYIKAFOIIEH KU3HU:
PaBHOMEPHOE U PABHOYCKOPEHHOE
NpSIMOJIMHEMHOE IBUYKEHHUE, CBOOOAHOE
HaJeHNE TeJ, IBIKEHHE M0 OKPYKHOCTH.
Omnucanne MEXaHUYECKOTO JIBIKEHHS C
HCIIONIb30BaHUEM (PH3HMUECKUX BETUUNH:
KOOpPJMHATA, IyTh, IEpEMEIIICHHE,
CKOPOCTb, YcKopeHue. Pabota B rpynmax
IpH IUTAHUPOBAHUH, TIPOBEICHUH U
MHTEPIIPETAINU PE3YIbTATOB ONBITOB U
aHaJIM3€ JOTIOJHUTEIBHBIX HCTOYHUKOB
nH(OpMAINH 110 TEMe

2.2

Jlnnamuka

HpI/IHI_[I/IH OTHOCHUTEIbHOCTHU [ anuies.

IIepBrlii 3akoH HproTOHA.
HNuepumanbHble CUCTEMBI OTCUETA.
Macca tena. Cuna. [Tpuniun
cynepno3uuuu cui. Bropoit 3akoH
Hprorona st MaTepuanbHOU TOUKH.
Tperuit 3akoH HeroTona s
MaTEepUAIbHBIX TOYEK. 3aKOH
BCEMHpPHOTO TsAroTeHus. Cuna
TsokecTH. [lepBast kocMudeckas
CKOPOCTBb.

CpaBHEHHE MacC B3aUMOJICHCTBYIOIINX
Te.

N3ydyeHne 3aBUCUMOCTH CHJIBI YIIPYTOCTH
oT AehopMaIiK; CpaBHEHUE CHUJ TPCHHUS
TIOKOSI, KAUCHHUS M CKOJIbKEHUS.
OO6mbsicuenne HeBecoMocTH. [IpoBenenue
AKCIIEPUMEHTA: UCCIICIOBAHNC
3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HUKAIOIINX B MPYKUHE H PE3NHOBOM
o0Opasiie, oT ux
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Cuna ynpyroctu. 3akoH ['yka.
Bec Tena.

Tpenue. Bunbl Tpenus (mokos,
CKOJIbXEeHUs, KaueHus ). Cuiia
Tpenusa. Cyxoe Tpenue. Cuiia
TPEHUS CKOJIBKEHUS U CUJIa TPEHUS
nokosi. KoadduimeHt TpeHus.
Cwita conpoTuBIEHUA NPU
JBUKEHHUHU TeJla B KHUIKOCTH WU
rase.

ITocTynarenbHoe U BpallaTeabHOE
JBUKEHHE a0COIIOTHO TBEPIOTO
Tena.

MOMEHT CHJIbI OTHOCUTENIBHO OCH
BpameHus. [Ineqo cunbl. YcnoBus
paBHOBECUS TBEPAOTO TEA.
TexHn4eckue yCTpoucTea u
MPaKTUYECKOE MPUMEHEHHE:
HOJIIUITHUKH, TBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB
nedopmaiiu; n3ydeHue
IBUKEHHSI OpyCcKa MO HAKJIOHHOMN
IUIOCKOCTH; UCCIIEIOBAHHE

YCJIOBUM paBHOBECHS TBEPIOTO Tea,
MMEIOIIETO OCh BPAIICHMSI.

OOBbsicHEHHE 0COOCHHOCTEH
PaBHOMEPHOT'O ¥ PAaBHOYCKOPEHHOTO
MPSIMOJIUHEWHOTO JIBHYKCHUS,
CBOOOIHOIO TaJICHUS T, IBHUKCHUS 110
OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HproTona, 3aKkoHa BCEMUPHOTO
TSATOTECHUS.

OOBsICHEHNE OCHOBHBIX MPUHIIAIIOB
JIEHUCTBUS TTOAIIUITHUKOB U UX
MPAKTUYECKOTO MPUMEHEHHUSI.
OOBsiICHEHHE TBUKEHUS UCKYCCTBEHHBIX
CITyTHUKOB.

Pemenne pacu€THpIX 3a71a4 C IBHO
3aIaHHON (PU3UUECKON MOJICIBIO C
HCITOJIb30BAHMEM OCHOBHBIX 3aKOHOB U
dbopmyn nuramuku. PacnioznaBanue
(bU3HYECKUX SBJICHUNA B YY€OHBIX OIIBITaX
Y OKpY>Karolllen )KU3HU: UHEPLHUS,
B3aHUMOJICHCTBHUE TE€. AHAIIN3
(GU3HYECKUX MPOIIECCOB U SBJICHUMN C
MCITOJIb30BaHNEM 3aKOHOB U ITPUHIIUIIOB:
3aKOH BCEMUPHOTO
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tsarorenus, |, II u III 3akonsr HeroToHa,
MPUHLKI CYTIEPITO3ULINHI CUJT, IIPUHLIAIT
PaBHOIIPABHOCTU MHEPIMATIBHBIX CUCTEM
OTCYETA

2.3

3aKOHBI
MEXaHUKE

COXpPaHECHUs B

Nmmnynbsc maTepuanbHOi TOUKH (Tena),
CHUCTEMbI MATEPUAIIBHBIX TOUYEK.
NMnyJsibC CUITBI M U3BMEHEHNE
UMITyJIbCa T€Ja. 3aKOH COXpPaHEHUs
UMITyJIbca. PeakTuBHOE IBUKEHUE.
Pabota cuiibl. MOIITHOCTD CHJTBI.
Kunernueckas 3HEprust MaTepuanbHOU
Touku. Teopema 00 M3MEHEHUU
KUHETHUYECKOU SHEPTUMU.
[TorenunanbHas 3HEprus.
[ToreHumanbHast SJHEPTHs yIpyro
neOpMUPOBAHHON MPYKUHBIL.
[ToTennmanpHas HEPruUs TeNa BOIU3U
noBepxHOCcTH 3emin. [loTeHnmanpHple
Y HENOTEHIMAIIbHBIE CUIIBI. CBA3b
paboThl HEMOTEHIUATBLHBIX CUJI C
U3MEHEHUEM MEXAaHUYECKON SHEPIUU
CHUCTEMBI T€Jl. 3aKOH COXPaHECHHUS
MEXaHHYECKON IHEPTHH.

Yupyrue u Heynpyrue

[IpoBeneHue 3xciepuMEHTa: U3y4eHUE
a0COJIIOTHO HEYNPYTOTO y1apa C
MOMOIIBIO JIBYX OJTMHAKOBBIX HUTSHBIX
MasITHUKOB; UCCJIEIOBAaHUE CBSI3U PAOOTHI
CHJIBI C U3MEHEHNEM MEXaHUYECKOU
SHEPrUM Teja Ha MPUMEPE PACTKECHUS
PE3MHOBOTO KIyTa.

Orenka aOCOIOTHBIX M OTHOCHTEIBHBIX

MOTPEIIHOCTE HM3MepeHuil  (pusnueckux|

BEJIMYMH.
Pemenue pacy€THbIX 3a/1a4 C IBHO
3aIaHHON (PU3UYECKON MOJIEINBIO C
HCIIO0JIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopMyJl TUHAMUKU U 3aKOHOB
COXpaHECHHS.
Pemrenue kauecTBEHHBIX 3a/1a4 C ONIOPOU
Ha U3yYEHHbIE B pazjeiie «MexaHuka»
3aKOHBI, 3aKOHOMEPHOCTH U (PU3HIecKue
siBiieHus. OnrcaHue MEXaHUYECKOTO
JBIKEHUS C UCTIOJIH30BAaHUEM (PUBUUECKUX
BEJIMYMH: UMITYJILC T€JIa, KHHETUYECKast
SHEprus,
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CTOJKHOBeHH. TexHuueckue
YCTPOMCTBA U IIPAKTUYECKOE
MIPUMEHEHHE: BOAOMET, KOIIED,
MPYKUHHBIN TUCTOJIET, IBUKEHNE
pakeT

MOTEHUHAJIbHAS YHEPTHSI, MEXAHUYECKAs
paboTa, MexaHu4YeCKas MOIITHOCTh. AHAJIH3
($u3HUECKUX MPOLIECCOB U SBJICHUMN C
UCIIOJIb30BaHUEM 3aKOHA COXPAHEHUS
MEXAHUYECKOM DHEPIUH, 3aKOHA
coxpaHeHus uMiysbca. O0bsicCHEHUE
OCHOBHBIX IPUHIIUIIOB JEHCTBUSA U
MPAKTUYECKOTO MPUMEHEHUS TEXHUYECKUX
YCTPOMCTB, TAKUX KaK: BOJIOMET, KOIIED,
NpY>KUHHBIN ncToeT. OOBsICHEHNE
JBH)KCHUS PAKET C OMOPOX HAa U3yYCHHBIE
¢duznyecKkue BEJIMYNHBI U 3aKOHbI
MeXaHUKU. Mcrons30BaHue nmpu
MOJITOTOBKE COOOIIEHUI O MPUMEHEHUH
3aKOHOB MEXaHHUKH COBPEMEHHBIX
MH(OPMAIIMOHHBIX TEXHOJIOTHM JJIs
IIOMCKA, CTPYKTYPHUPOBAHUSI,
WHTEPIIPETALNN U MPEACTABICHHS
uH(pOpMaIH, KPUTUYECKUI aHan3
nosryqaemoit unopmaruu [IpoBenenue
KOCBEHHBIX U3MEPEHHUI, HCCIIETOBAHUIM
3aBUCHUMOCTEHN (PU3NUECKUX BEIHYUH,
MIPOBEPKA MPEJIOKEHHBIX TUIIOTE3

Hroro no pazneny

18
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Pazgea 3. MosexkyasipHas (pU3NKa ¥ TEPMOAMHAMUKA

3.1

OCHOBBI

MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUU

9

OCHOBHBIE TI0JIOKEHUA

MOJIEKYJISIPHO-KUHETUUECKOI
TEOPHUH U UX OINBITHOE 00OCHOBAHUE.
bpoyHoBCKOE IBHKEHUE.
Huddysus. Xapakrep IBUKESHUS U
B3aMMOJICHCTBUS YaCTHI] BEIIECTBA.
Mopnenu cTpoeHus ra3os,
KHUJIKOCTEW U TBEPABIX TEN U
00BsCHEHHE CBOWCTB BEIIIECTBA

Ha OCHOBE 3TUX Mojenen. Macca u
pa3mepsl MoJieKyJl. KonnyectBo
Bewecta. [locrosHuas ABoragpo.
TennoBoe paBHOBECHE.
Temneparypa u €€ u3MepeHue.
[Ixana Temneparyp Llenbcus.
Monens naeaisrHOTO rasa.
OCHOBHOE ypaBHEHHUE
MOJIEKYJISIPHO-KUHETUYECKON
TEOPUU UECATBHOrO Ta3a.
AOcoioTHas Temneparypa Kak Mepa
CpEHEN KNHETUYECKON SHEPTUU
TEIUIOBOIO JIBM>KEHUST YaCTHIL Ta3a.
[Ixana Temneparyp KenbBuna.
['a30BbIE 3aKOHBI. YpaBHEHUE
MenpneneeBa-Kianenpona.

3akoH [ansToHa. M30mponeccsl

IIpoBenenue 3kcriepuMeHTa:

ONpeICJICHUE MacChl BO3yXa
B KJIACCHOUW KOMHATE HAa OCHOBE

I/I3Mep€HI/II71 00BEMa KOMHAaThbI, 1aBJICHUA

U TEMIIEPATYpPbl BO3/lyXa B HEW;
VICCIIEIOBAHNE 3aBUCUMOCTH MEXKITY

napaMeTpaMH COCTOSIHUSL Pa3peKeHHOTO

rasa.

Onenka abCONIOTHBIX U OTHOCUTEIbHBIX
MOTPEITHOCTEN M3MEPEeHUN (PU3NIECKUX

BEJIMUMH.
OO0bsicHeHHE OCHOBHBIX MPUHITUIIOB
NEeNUCTBUN TepMOMeETpa U OapomeTpa u
yCJIOBHI UX 0€30MacHOTo
UCTIOJIb30BaHUS B TIOBCETHEBHON
AKU3HU.

Pacno3naBanue ¢puznueckux sBJICHUN
B YUEOHBIX OTBITAX U OKPYKAIOIIEH
xu3HU: nudPysusi, OpoyHOBCKOE
JIBUKCHHE.

Onucanue TEIUIOBBIX SIBJICHHIMA

C UCTIOJIb30BaHUEM (PU3HUECKUX
BEJIMUMWH: JaBIICHUE Ta3a, TeMIepaTypa,
CpeIHsIsl KHHETUYeCKasi SHEPTUs
Xa0TUYECKOI0 ABMKEHUS MOJIEKYIL,
CpeIHEKBaIpaTUIHas CKOPOCTh
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B UJICAIbHOM T'a3e C OCTOSHHBIM
KOJIM4ecTBOM BemecTBa. ['paduueckoe
IPEJICTaBICHNE U30IPOLIECCOB:
U30TepMa, U30X0pa, u3odapa.

TexHuueckue YCTPOUCTBA 151

NpaKTUYECKOe

TEpMOMETp, OapoMeETp

IMPUMCHCHHUC!

MOJIEKYJI.

AHanu3 GU3NYECKHUX MPOIIECCOB U SBICHUM

¢ ucrnojibzoBanrueM MKT, ra3oBbIX 3aKOHOB,

CBA3M CpEIHEW KUHETUYECKOW OSHEpPIruu

TEIJIOBOTO  JBWKEHUS  MOJEKYJlT  C

A0COJTFOTHOM TeMIIepaTypOH.
Pemienue pacu€THbIX 3a/1a4 C IBHO
3aaHHON (PU3UYECKON MOJIENBIO C
UCIIOJIb30BAaHUEM OCHOBHBIX MOJIOKEHUMN
MKT, 3ax0HOB 1 pOpMYIT MONEKYISIPHOM
¢u3uku. Pabora B rpynmnax npu
IJIAHUPOBAHUHU, POBEJICHUH U
UHTEPIPETALUU PE3YIHTATOB OMBITOB U
aHaJIN3€ JOMOJHUTEIbHBIX HCTOYHUKOB
uH(pOpMAaIUH TI0 TeEME

3.2

OCHOBBI

TCPMOANHAMHNKHN

10

TepmoanHaMHUU€ECKasi CUCTEMA.
BHyTpeHnHss sHeprus
TEPMOJIMHAMHYECKON CUCTEMBI U
cnocoOsl €€ n3meHeHus. Konnuectro
TEIUIOTHI U paboTa. BHyTpeHHsIs
SHEPTUs OJHOATOMHOTO UI€AILHOTO
rasza. Buael Teruionepenayu:
TEIJIONMPOBOTHOCTh, KOHBEKIIHS,
U3NTydeHue. Y AesbHas TeII0EMKOCTh

[IpoBeneHne 3KCIIEpUMEHTA: U3MEPEHHE
YAEIBHOMN TEIUIOEMKOCTHU BEILIECTBA.
OnenHka abCONIIOTHBIX U OTHOCUTEIbHBIX
MOTPEIIHOCTEN U3MEPEeHUN (PU3NUECKUX
BEJINYMH.

Nzyuenune moneneit napoBoit TypOUHSI,
JIBUTaTelIsl BHYyTPEHHETO CrOPaHMs,
peakTuBHOTO ABUTaTENsI. OOBsCHEHNE
MPUHLHUIIOB IEUCTBUSA U YCIOBUHI
0€30MMacHOr0 UCIOJIb30BAHUS

BCIICCTBA.
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KonugecTBo TennoTs! npu
terionepenayde. [lonsitue 06
aauabaTHOM mporecce. [lepBbiii
3aKOH TEPMOJAUHAMUKHU.
[IpumeHeHune nepBoro 3akoHa
TEPMOJIMHAMUKH K U30ITPOIIECCaM.
I'paduueckas uaTepnperanus
paboTHI Ta3a.

Bropoi 3aKk0H TepMOTMHAMHUKH.
HeobOparumocTs nporeccoB B
OpUpo/IE.

TeroBbie MamuHbL. [TpuHIUIBI
JENCTBUSA TEIVIOBBIX MAIlIKH.
[IpeobpazoBanms YHEPTHHU B
TeIUI0BbIX MamKHax. Koagduument
MIOJIE3HOTO IEUCTBUSA TEIUIOBOU
mamuHbl. [{ukn KapHo u ero

K03 (PUIMEHT MOIE3HOTO ACHCTBUS.
DKOJIOTUYECKHUE MPOOTIEMBI
TEIUIOdHEPreTUKu. TexHnyeckue
YCTPOMCTBA U MPAKTUYECKOE
MIpUMEHEHUE: JBUTATEIIb
BHYTPEHHETO CrOpaHusi, ObITOBOM

XOJIONWJIbHUK, KOHTUIIUOHED B
MOBCEHEBHOM JKU3HU JIBUTaTENs
BHYTPEHHETO CTOpaHusi, ObITOBOTO
XOJIONWIIbHUKA, KOHJTULIMOHEPA.
Ornucanue CBOMCTB TeN U TEIIOBBIX
SIBJIEHUW C UCIIOJIb30BAHUEM
(bu3MUeCKNX BEJIMYMH: 1aBJICHUE Ta3a,
TEeMIEepaTypa, KOJINYECTBO TEIIOTHI,
BHYTpPEHHsISI DHEpPrusi, paboTa rasa.
Pelienne pacu€rHeIX 3a/1a4 C SIBHO
3aIaHHON (PU3UYECKON MOJIENBIO C
UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
dbopMyI MONEKYISIPHON (DU3UKU U
TepMOAUHAMUKU. Permenne
KA4eCTBEHHBIX 3a/1a4 C OMOPOM Ha
U3y4eHHbIe B pazzaeine «MoleKysipHas
bu3KKa U TEpMOAMHAMUKAY» 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE
SIBJICHUSL.

Pabora B rpynmax npu aHanuze
JIOTIOJTHUTENBHBIX HCTOYHUKOB
uH(pOpMaIUH 10 TeEME
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3.3

ArperarHbie

COCTOSIHUS BEIIICCTBA.
®da30BbIE MEPEXO/IbI

[TapoobOpa3oBanue 1 KOHICHCAITHS.
Hcnapenue u xuneHue.
AOGCOII0THas U OTHOCUTEIIbHAS
BJIAKHOCTB BO31yXa. HachIeHHbIN
nap. Y aenbHasi TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTD
TEMIIEpaTypbl KUTIEHUS OT JIaBJICHUSI.
TBépnoe teno. Kpucrammmueckue u
amopdHbIe Tena. AHU30TPOIIHS
CBOMCTB KpUCTAILIOB. JKuakue
kpuctaiuibl. COBpEMEHHbIE
Matepuainsl. [naBnenue u
KpUcTauin3anus. Y 1eJapHas TeIoTa
raBienust. Cyonumarusi.
VYpaBHEHUE TEIIOBOIo OaaHca.
TexHuyeckue ycTpoucTBa U
NPAKTUYECKOE MPUMEHEHHE:
TUTPOMETP U MICUXPOMETD,
KaJIOPUMETP, TEXHOJIOT MU
NIOJIyYEHHSI COBPEMEHHBIX
MaTepHaJioB, B TOM UYHUCIIE
HAaHOMAaTEPHUAJIOB,

Y HAHOTEXHOJIOTUH

[IpoBenenue sxkcnepruMeHTa: U3MEPEHHE
OTHOCHUTEJBHOMN BIAKHOCTH BO3yXa.
OreHka aOCOMIOTHBIX M OTHOCUTEIILHBIX
HOTPELIHOCTEN U3MEpPeHNH (PU3NYECKUX
BEJINYMH.

N3yuenne cBONCTB HACBIIIIEHHBIX
1apoB, CIIOCOO0B U3MEPECHUS
BJI&YKHOCTH

HabGnronenue xumnenus mpu
MMOHMKEHHOM JIaBJICHUH, HArPEBaHUS

¥ TUIABJICHUS KPUCTAJUTMYECKOTO
BEILECTBA.

OObsicHEHUE TPUHIIUIIOB JEHCTBUA U
YCJIOBHI O€30MaCHOr0 UCTIOJIb30BAHUS
B [NIOBCEIHEBHOM KU3HU TUTPOMETPA,
IICUXPOMETPA, KAJOPUMETPA.

N3yueHne TeXHONIOrnii NOJTy4YEeHUS
COBPEMEHHBIX MaTepHUAIOB, B TOM YHUCIIE
HAaHOMAaTEPUAJIOB.

Pemenne pacu€THpIxX 3a/1a4 ¢ IBHO
3aaHHON (YU3UIECKON MOJEIBIO

C UCTIOJIb30BAaHUEM YPABHECHUS
TEIJIOBOro OajaHca.

Pelienne kauecTBEHHBIX 3a/1a4

C OMOPOH Ha N3YYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKHE
SIBJICHUSI 110 TEME.
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Pacno3naBanue (pu3nueckux sBICHUN B
y4€OHBIX OMBITAX M OKPY KAIOIICH KU3HU:
nedopmartiusi TBEPBIX TEN, HArPEBaHUE U
OXJIAKJCHUE TEJl, U3SMEHEHUE arperaTHbIX
COCTOSIHMI BEIIeCTBA U OOBICHEHHE UX HA
OCHOBE 3aKOHOB U (HOpMYJI MOJIEKYJISIPHOM
bu3HKy.

Ucnonb3zoBanue nHpHOpMaIIMOHHBIX
TEXHOJIOTUM ISl IOKCKa,
CTPYKTYPUPOBAHMUSI, UHTEPIIPETALINH U
npecTaBlieHus UH(popMauu npu
MOJITOTOBKE COOOIIEHUI O MPUMEHEHUH
3aKOHOB MOJIEKYJISIPHOU (DU3UKHU U
TEPMOJIMHAMUKH B TEXHUKE U
TEXHOJIOTUSIX

Hroro no pazneny 24
Paznea 4. daekrpoamHamMuka
4.1 | DnekrpocraTtuka 10 DnekTpusanus Tei1. Dnekrpuueckuii | [IpoBeieHre SKCIEPUMEHTA: H3MEPEHHUE

3apsan. JlBa Buaa 3JE€KTPUUYECKUX
3apsAa0B. [IpOBOAHUKH, TUAIEKTPUKHU U
MOJIYIIPOBOJHUKU. 3aKOH COXPaHEHHUS
3JIEKTPUYECKOT0 3apA/a.
B3anmoneiictBue 3apsioB. 3aKOH
Kynona. TodeuHslil 3€eKTpUIECKUI
3apsil. DJICKTPUUECKOE TOJIE.

ANEKTPOEMKOCTH KOHAeHcaTopa. O1eHKa
a0COIIOTHBIX ¥ OTHOCHUTEIIHHBIX
MOTPEITHOCTEH N3MEPEeHUN (PU3UIECKUX
BEJIMYMH.

N3yueHne npuHUKUIOB JEUCTBUS
AJIIEKTPOCKOIIA, AIEKTPOMETPA,
KOHJIEHCATOopa.

N3yueHne npuHIUIOB JEUCTBUS
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Hanpsx€HHOCTD 3JIEKTPUUECKOTO
nosist. [IpuHiun cynepno3unuu
3NeKTpUuYecKux noseu. Jlnnuu
HANPsHKEHHOCTHU AJIEKTPUUECKOTO
TOJISL.

PaGora cuit aeKTpocTaTu4ecKoro
nons. Ilorennman. PasHocts
noreHuuanos. [IpoBonHuku u
TUAJIEKTPUKU B
3JIEKTPOCTATUYECKOM MOJIE.
JnsriekTpuyeckasi MpOHUIAEMOCTb.
DnekrpoémkocTs. Konnencarop.
DIJIEKTPOEMKOCTb MIOCKOTO
KOHJIEHCATOpa. DHEPTHUsl
3apsHKEHHOTO KOHJIEHCATOPA.
TexHuyeckue ycTpoucTBa U
MIPaKTUYECKOE NPUMEHEHUE:
3JIEKTPOCKOII, SIEKTPOMETD,
ANIEKTPOCTAaTUYECKAs 3allNTa,
3a3eMIICHUE IEKTPOIPHUOOPOB,
KOHJIEHCATOp, KONMUPOBAJIBbHBIN
arnmapar, CTpyMHbIN PUHTEDP U
YCJIOBHM 0€30MacHOTr0 MPUMEHEHUS

B [IPAKTUYECKOM )KM3HU, KOUPOBAIBLHOTO
arapara, CTpyuHOro IIpuHTepa.
Paccmotpenne ¢puznieckux 0CHOBaHUM
AIEKTPOCTATUYECKOM 3aLIUTHI U
3a3eMJIEHUS 3IIEKTPoIpruOopoB. Pemienue
pacy€THBIX 3a7a4 C ABHO 3aJIaHHOMN
(bu3nYeCKO MOJIENbIO C UCIIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U (hOpMYI
AJEKTpOCTaTUuKu. Pemenue
Ka4EeCTBEHHBIX 33/1a4 C ONIOPOU HA
W3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U
buznyecKue sIBICHUS AIEKTPOCTATUKU.
Pacno3naBanue ¢pu3nuecKux sBICHUN B
y4€OHBIX ONBITAX U OKPYKAIOIIEH KU3HU:
AIEKTpU3alUs TEJl, B3aUMOJICHCTBHE
3apsAI0B U OOBSICHEHUE UX Ha OCHOBE
3aKOHOB U (POPMYJI DJIEKTPOCTATHKH.
Ornrcanue N3y4eHHbIX CBOMCTB BEIIECTBA
Y DJIEKTPUUYECKHX SIBJICHUN C
UCIOJIb30BaHUEM (PU3NYECKUX BEIUUUH:
AIEKTPUYECKUH 3apsill, HAIIPSKEHHOCTD
AIEKTPUYECKOTO IO,
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NOTEHIIMAJI, Pa3HOCTh MOTEHIIUAJIOB,
3JIEKTPOEMKOCTB.

AHanu3 pU3NYeCKuX MPOIECCOB U
SIBIIGHUY C UCIIOJIb30BaHUEM (DU3HUYECKUX
3aKOHOB: 3aKOHA COXPaHEHUS
ANIEKTPUUECKOro 3apsaa, 3akoHa Kynona.
PaGora B rpynnax npu aHanuze
JOTIOJTHUTENBHBIX UICTOYHUKOB
uH(pOpPMAIUH U MTOATOTOBKE COOOIIIEHUI O
MIPOSIBJICHUH 3aKOHOB JIEKTPOCTATUKH B
OKpY>Karolllel ®U3HU U TPUMEHEHUH UX B
TEXHUKE

4.2

IlocTosTHHBIN

BJIEKTPUYECKUU TOK.

Toku B pa3audHBIX
cpenax

12

DJIEKTPUYECKUM TOK. Y CIIOBHS
CYILIECTBOBAHMS 3JIEKTPUUECKOTO TOKA.
Hcrounnku Toka. Cuiia Toka.
[TocTosiuubli TOK. Hanpspkenue.
3akoH Oma JiJ1 y4acTKa LETH.
DIIEKTPUYECKOE CONPOTUBIICHUE.

VY nenpHOe CONPOTUBIIEHUE BELIECTBA.
[TocnenoBarenpHOE, ApaLIETbHOE,
CMEUIaHHOE COEANHEHHE
IPOBOJHUKOB. PaboTa 31eKTpuyecKoro
Toka. 3akoH [[xoynsa-Jlenua.
MOWHOCTB ANEKTPUUECKOTO TOKA.

ITpoBeneHue SKCIIEpUMEHTA: U3y4YEHUE
CMELIaHHOTO COEIUHEHUS PE3UCTOPOB;
n3mepenue JJ1C ucTouHMKa TOKa U €ro
BHYTPEHHETO COIPOTUBIICHHUS;
HaOroeHue aekTposnsa. OueHka
a0COJIOTHBIX U OTHOCUTEIIBbHBIX
MOTPENTHOCTEN N3MEPEeHUN (PU3UIECKUX
BEJIMYUH.

OO0®bsicHeHrEe PUHITUTIOB JEHCTBUS U
yCIJIOBUI 0€30MacHOro MPUMEHEHUs
aMIiepMeTpa, BOJIbTMETPA, PEOCTaTa,
MCTOYHUKOB TOKa,
AJIEKTPOHArPEBATEIbHBIX U
AJIEKTPOOCBETUTENBHBIX IPUOOPOB,
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DNeKTPOABMKYIIAs CUila U
BHYTPEHHEE COIPOTUBIICHUE
UCTOYHHUKA TOKA. 3akoH Oma s
MOJIHOM (3aMKHYTO)
anexkTpuueckoit nenu. Koporkoe
3aMbIKaHUE.

DJIEKTPOHHAS! TPOBOIUMOCTh
TBEPABIX METAIJIOB. 3aBUCUMOCTh
COIPOTHUBIIEHUS] METAJIOB OT
TEeMIIepaTyphbl.
CBepXIpoBOIUMOCTb.
DNEeKTpUYECKUN TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX TYYKOB.
[TonynpoBonuuku. CoOCTBEHHAS U
pUMeCcHasi IPOBOAUMOCTD
NoJIynpoBOAHUKOB. CBOMCTBa
p-T-iepexoa.
[TonynpoBoIHUKOBBIE TPUOOPHI.
DNEeKTpUYECKUI TOK B PacTBOpax U
pacruiaBax 3J€KTPOJIUTOB.

QHGKTpOHI/ITI/I‘-ICCKaSI Jucconuanus.

DJIEKTPOIIH3.
DJIEKTPUYECKHI TOK B Ta3ax.
CamocTosTeNbHBIN U
HECAMOCTOATENBHBIN pa3psia.

Monnus. 11na3ma. Texunueckue
YCTPOWCTBA U

TEpPMOMETPA COMPOTUBIICHUS,
BAKYYMHOT'O AU0/1a, TEPMUCTOPOB U
($hOoTOpPE3UCTOPOB, TOTYITPOBOTHUKOBBIX
JIMOJIOB, TaJIbBaHUKU. Penienue
PACUETHBIX 3a]1a4 C SIBHO 3aJJaHHOM
buznyecKoit MOIETBIO C
MCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB H
dbopmyi Tembl «IlocTosTHHBIN
AIEKTPUYECKUM TOK». PacriozHaBanue
(¢u3nyecKux SBJICHUI B y4EOHBIX ONbITAX
Y OKPYIKAIOIIEH )KU3HU: AJIEKTPUYECKast
MIPOBOAUMOCTb, TEIUNIOBOE, CBETOBOE,
XMMHUYECKOE, MAarHUTHOE JICHCTBUS TOKA.
AHaJIU3 IEKTPUUYECKUX SABJICHUN U
MIPOLIECCOB B LIEMSX MOCTOSHHOTO TOKA C
MCIIOJIb30BaHUEM 3aKOHOB: 3aKOH OMma,
3aKOHOMEPHOCTH TOCJIEI0BATEIBHOTO 1
MapajuieIbHOTO COCIMHEHUS
MIPOBOJIHUKOB, 3aKOH J[koyia-JIenna.
Ornrcanye U3y4eHHbIX CBOMCTB BEILIECTB
Y DJIIEKTPUYECKUX SIBJIEHUU C
WCIOJIb30BaHUEM (DU3UUECKUX BETUYMH:
AIEKTPUYECKUM 3apsifl, Cuia TOKa,
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ANIEKTPUUECKOE HAIIPSKEHUE,

QJICKTPHUUICCKOC COIIPOTHUBIICHUC,

MPAKTUYECKOE MPUMEHEHHE:
aMIiepMeTp, BOIBTMET]P, PEOCTaT,
MCTOYHUKH TOKa,
3JIEKTpOHArpeBaTesibHbIe TPUOOPHI,
3JIEKTPOOCBETUTEIHHBIE TPUOOPHI,
TEPMOMETP CONPOTUBIICHHUS,
BaKyyMHBIH MO, TEPMUCTOPHI U
dboTope3ucTopsl,
HOJTYTIPOBOJHUKOBBINA AUO/,
raJibBaHUKa

pazHocTh noteHiuano, I/(C, pabora
TOKAa, MOIITHOCTh TOKa.
Ucnonb3zoBanue nHGHOpMaIIMOHHBIX
TEXHOJIOTHI JIJIs TIOMCKA,
CTPYKTYPHUPOBAHUS, HHTEPIIPETAIIUN 1
npecTaBlIeHNus HH(pOopMAaIUu Ipu

MOJITOTOBKE COOOIICHU O IPUMEHEHUH
3aKOHOB MOCTOSIHHOTO TOKA B TEXHHUKE U

TCXHOJIOIUAX

Hroro no pazueny 22
PeszepBHOE Bpemst 2
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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11 KUIIACC
Ne |HaumenoBaunue pa3neioB Kommuectso HporpaMMHOG COACPIKaHNC OCHOBHEIE BUJIBI I€ATEILHOCTHA
/1 U TeM y4eOHOTO 4acoB o0yyaroumxcs
npeaMera
Pazgea 1. DnekrpoamHaMuka
1.1 | MaruurHoe more. 11 [TocTossHHBIE MATHUTBI. [IpoBeneHue 3KCriepruMeEHTa: U3yYEHUE

DJIEKTpOMarHUTHas
WHIYKITAS

BzanmopencTBre MOCTOSTHHBIX
MarHuToB. MarautHoe none. Bexkrop
MarHuTHOM MHAyKuuU. [IpuHumn
CYIEPIIO3UIIMY MArHUTHBIX MOJICH.
JIvHMM MarHUTHON MHIYKIMUU.
Kaprrna nuHuii MaraHuTHOM UHAYKIAH
IIOJISI IOCTOSIHHBIX MAarHUTOB.
MarnuTtHOE 1oJjie MPOBOIHUKA C
ToKOoM. KapTuHa JTuHUN MHIYKIIUU
MarHUTHOTO MOJIS JJJTMHHOTO MPSMOTO
MPOBOIHUKA U 3aMKHYTOI'O
KOJIBIIEBOT'O TTPOBOJIHUKA, KATYIIKH C
TokoM. OmnbIT Dpcrena.
B3aumopeiictBre NpOBOJHUKOB C
TOKOM.

Cuna Awmrnepa, e€ MOAyJb U
HanpaBJICHUE.

Cuia Jlopenua, e€ Mmonyip u
HarnpasJeHue. J[BMKEHUE 3apsiKEHHOU
YaCTHUIIBI

MarHUTHOTO TIOJISI KaTyIIKU C TOKOM;
UCCIIEIOBAHNE JEHUCTBUS TOCTOSIHHOTO
MarHuTa Ha paMKy ¢ TOKOM; UCCJI€I0BaHNE
SIBJICHUSI 3JIEKTPOMArHUTHON MHAYKIIUU.
OreHka aOCONIOTHBIX M OTHOCUTENIBHBIX
MOTPEITHOCTEH N3MEPEeHUN (PU3UIECKUX
BEJIMYMH.

OObsicHEeHUE NPUHIIUIIOB JEHCTBUA U
yCJIOBHI 6€3011aCHOr0 MPUMEHEHHS
NOCTOSIHHBIX MArHUTOB,
JIEKTPOMArHUTOB, 3JIEKTPOIBUTATENS,
YCKOPUTENEH 3IEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHOW neuu. Pemmenue
pacuéTHBIX 3a7a4 Ha MpUMeHeHne Gopmy
TeMbl «MarHuTHOE MoJie.
DNEeKTpOMAarHuTHAasI UHTy KLU,

Pelienne kauecTBEHHBIX 3a/1a4 C OTOPOH
Ha M3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH 1
buznueckue
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B OJJHOPOJHOM MarHUTHOM IIOJIE.
Paborta cumner Jlopenna. SIBnenue
AIEKTPOMArHUTHOW MHAYKIUU. [1oTOK
BEKTOPa MarHUTHOU UHAYKIIUH.
DJEKTPOABHKYIIASl CUJIa UHAYKIIAH.
3aKOH 3JIEKTPOMAarHUTHOM MHIYKIIHH
@apanes. BuxpeBoe anekrpudeckoe
noJie. DIEKTPOIBHKYIIAs CUIIa
WHIYKIUHU B IIPOBOIHUKE,
JBHKYILEMCSI TIOCTYIIATENIbHO B
OJTHOPOJAHOM MarHUTHOM TIOJIE.
[IpaBuio Jlenua. MTHOQyKTUBHOCTSD.
SIBiieHUE CAMOMHYKIIUH.
DJIEKTPOABKYIIAs CHUJIa
CaMOWHIYKIIUU. DHEPIrUusi MarHUTHOTO
N0JI KaTYIIKH C TOKOM.
DIEeKTPOMAarHuTHOE TOJIE.
TexHuyeckue ycTporucTBa U
MPAKTUYECKOE TPUMEHEHHE:
NOCTOSIHHBIE MarHUTHI,
DJIIEKTPOMArHUTHI, dJIEKTPOABUTATEb,
YCKOPHUTEIM DJIEMEHTAPHBIX YaCTHLL,
WHIYKIMOHHAS NI€Yb

SIBIICHUSI TEMbI «MarHuTHOE I0JIe.
DJeKTpOMarHuTHasE UHYKIIHS.
OrnpeneneHre HarpaBJIeHHUs] BEKTOpa
WHIYKIIUA MAarHATHOTO TIOJISl IPOBOJTHUAKA
C TOKOM, CHJIbl Amriepa u cuibl JlopeHtia.
Pacno3naBanue pu3nyeckux siBJICHUN B
Y4EOHBIX ONBITaX U OKPYKAIOIIECH KU3HU:
B3aHMOJICHICTBHE MAarH1TOB,
AJIEKTPOMAarHuTHasi UHIYKIUS, IEICTBUE
MAarHUTHOIO MOJISI HA MPOBOJHUK C TOKOM
Y JIBUOKYITUACS 3apsil.

AHaJIN3 SIEKTPOMArHUTHBIX SIBICHUH C
HCIIOJIb30BAaHMEM 3aKOHA
3JIEKTPOMArHUTHOM MHAYKIMU. Onurcanue
M3YyYEHHBIX CBOMCTB BEIIECTB U
AJIEKTPOMArHUTHBIX SBJICHUM C
WCIIOIb30BaHNEM (PU3MUECKUX BEITUIHH:
WHIYKIIHASI MArHUTHOTO TOJIs1, CUJIA
Awmrepa, cuia JIopeHiia, MHIyKTUBHOCTb
KaTYILIKH, YHEPT Ul JIEKTPUUECKOTO U
MarHuTHOTO I10JICH

Uroro no pazneny

11
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Paznen 2. Kosie0anus ¥ BOJIHBI

2.1

Mexaanueckue u
3JIEKTPOMAarHUTHBIE
KOJIcOaAHUSA

KonebarensHas cucrema. CBOOOIHBIC
MEXaHUYECKUE KOJIeOaHu .
lMapmonuveckue xonedanus. [lepuosn,
4acToTa, aMIUTUTya U ¢a3a
Kosebanuii. [Ipy>KUHHBIN MasSTHUK.
MareMaTnyeckuii MasiTHUK.
YpaBHEHUE TaPMOHUYECKUX
konebanuid. [IpeBpaiienne sHeprun
IIPY TAPMOHUYECKHUX KOJICOAHMSIX.
Konebarenbublit koHTyp. CBOOOAHBIE
3JIEKTPOMAarHUTHBIE KOJieOaHus B
U7caIbHOM KOJIe0aTeTbHOM KOHTYPE.
AHaJIOTHS MEXTy MEXaHUYECKUMU U
AJIEKTPOMArHUTHBIMU KOJICOAHUSIMHU.

®opmyna ToMcoHa. 3aKOH COXpaHEHHUST

SHEPTUU B UJICATHHOM KOJI€OATEIIbHOM
koHType. [Ipeacrasnenue o
3aTyXarolux KoJeOaHUsX.
BbIHYXKI€HHBIE MEXaHUYECKUE
kosebanus. Pezonanc. BeiHyX1eHHBIE
3JIEKTPOMATHUTHBIE KOJICOaHUsI.
[IepemMeHHBIN TOK.

CuHyconIaJIbHBINA TIEPEMEHHBIN TOK.

HccnenoBanne napameTpoB
KoJ1e0aTeIbHOM CUCTEMBI - IEpUO/Ia,
YacTOThI, AMIUTUTYIbI U (pa3bl KosieOaHu
(MpY>KUHHBINA W/WIH MaTeMaTHYECKUN
MaaTHUK). HaOnrogenue 3aTyxaromumx
kosjebanuii. MccnenoBanue cBOMCTB
BBIHYK/ICHHBIX KOJI€OaHU.
Hab6monenue pesonanca. [Iposenenue
HKCIIEPUMEHTA: UCCIIEI0BAHNE
3aBUCUMOCTH MEPUO/Ia MAJTBIX KOJeOaHnu
rpy3a Ha HUTHU OT JJIMHBI HUTH U MaccChl
rpy3a; UCCIEA0BaHUE IEPEMEHHOTO TOKA B
LENH U3 TTOCJIEN0BATEIIBHO COETMHEHHBIX
KOHJIEHCATOpa, KaTYIIKH U PE3UCTOPA.
Onenka aOCONIOTHBIX W OTHOCHUTEIBHBIX
MOTPEIIHOCTE U3MEPEHUN  (U3NYECKUX
BEJINYMH.
OObsiCHEHUE TPUHIIUIIOB JCHCTBUA U
YCJIOBHM 0€3011acCHOr0 NPUMEHEHUS
AIIEKTPUYECKOTO 3BOHKA, TEHEpaTOpa
MIEPEMEHHOT0 TOKA, JINHUI
AJIIEKTpoNEPEAaY.
Pemrenue pacy€THbIX 3a/1a4 C IBHO
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MOIIHOCTB IEPEMEHHOT0 TOKA.
AMIUIMTYJTHOE U JEUCTBYIOLIEE
3HAYEHUE CUJIbl TOKA U HAIIPSHKEHUS.
Tpancdopmarop. [IponsBoacTso,
nepenava u norpedaeHue
3JIEKTPUYECKOU SHEPTUH.
DKOJIOTUYECKUE PUCKHU TTPU
IIPOU3BOJICTBE JIEKTPOIHEPI M.
KynbpTypa ncnosip3oBanus
JIEKTPOIHEPTUU B IIOBCEIHEBHON
KU3HU.

TexHuyeckue ycTpoucTBa U
IIPAKTUYECKOE TPUMEHEHHUE:
JIEKTPUYECKUI 3BOHOK, TEHEPATOP
MIEPEMEHHOT0 TOKA, JINTHUU
AJIeKTporepeaay

3aJlaHHON (PU3UUECKONU MOJIEIBIO C
WCITI0JIb30BAaHUEM OCHOBHBIX 3aKOHOB H
(GhopMyJ1, ONHMCHIBAIOIINX MEXaHUUECKHUE U
AJICKTPOMArHUTHBIC KOJICOaHHS.
Onucanue MEXaHMYECKUX U
DJIEKTPOMArHUTHBIX KOJICOAHUH C
WCITI0JIb30BaHNEM (PU3UYECCKUX BEIIMYNH:
MIEPHO]T ¥ 9acTOTa KOJIeOaHUN, aMIUTUTY/1a
1 (haza KojaeOaHU, 3apsiT U CHJIa TOKA B
TrapMOHUYECKUX JICKTPOMArHUTHBIX
KOJICOaHMSIX.

Pemenre kaueCTBEHHBIX 3a7]a4 C OMIOPO
Ha U3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH,
OITMCHIBAOIIME MEXaHUNICCKHEC 1
AJICKTPOMArHUTHBIC KOJIeOaHUS.

PaGota B rpynmax npu miaHuPOBaHHH,
IIPOBEJICHUH W MHTEPIPETAINN
PE3yIBTATOB OIBITOB, U AHAJIHM3E
JOTIOTHUTEHHBIX UICTOYHUKOB
uH(pOpMaIUU IO TEME

2.2

MexaHnuyeckue u
3JIEKTPOMAarHUTHbIE
BOJTHBI

MexaHnuveckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb
pacnpoCTpaHEHUsI U JUIMHA BOJIHBIL.
[Tonepeunsie u

N3ydenne oOpazoBaHus u
pacnpocTpaHCHHS MTOTICPEYHBIX U
MPOIOILHBIX BOJIH. Habmonenue
OTpaKEHUs
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poAoJIbHBIE BOJHBL. MHTEepdepeHius
U U PaKIKsI MEXaHUYECKUX BOJIH.
3ByK. CKOpPOCTBh 3ByKa. | poMKOCTH
3Byka. Boicora ToHa. TemOp 3ByKa.
DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS
U3ITy4YEeHHSI DJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuenranus BekTopos E,
B, u B aiieKTpOMarauTHOM BOJTHE.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH:
OTpa)KeHUe, MPEJIOMJICHHE,
noJsipu3anys, Tudpaxims,
unTepdeperus. CKopocTb
3JEKTPOMArHuTHeIX BOJH. [lIkana
AJIEKTPOMAarHUTHBIX BOJIH.
[IpumeHeHue 3MeKTPOMarHUTHBIX
BOJIH B TEXHUKE U ObITY. [TpuHIIMIBI
PaguOCBSA3U U TEIEBUACHUS.
Panuonokarus. DnekTpoMarHuTHOE
3arpsi3HEHUE OKPYKAIOIIEH Cpebl.
TexHn4eckue yCTpoucTea u
MPAKTUYECKOE MPUMEHEHHE:
My3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTPa3BYyKOBasi JUATHOCTHKA B
TEXHUKE U MEIUIMHE, pajap, u
peoMIIeHUs, UHTEp(PEepEeHIINH U

T paKIIi MEXaHHYECKUX BOJIH.
Habmoienue cBsi3u rpOMKOCTH 3ByKa U
BBICOTHI TOHA C aMIUIUTYJ0M U 4aCTOTOM
KoJie0aHMii, 3ByKOBOTO pEe30HAHCA.
HccnenoBanue cBOWCTB
3JIEKTPOMATHUTHBIX BOJIH: OTPAKEHUE,
IIPEJIOMJIEHUE, MOJISIPU3ALUS,
nudpakuus, uarepdepenius. M3ydenue
YCIIOBUM U3JIy4EHHUSI JIEKTPOMArHUTHBIX
BOJIH, B3aMMHOM OPUEHTAIIUU BEKTOPOB
E, B, u B 2JIeKTpOMarHuTHOM BOJIHE.
N3yueHne npuMeHeHus
AJIEKTPOMATHUTHBIX BOJIH B TEXHUKE U
OBITY.

OObsicHEeHUE PUHIIUIIOB JEHCTBUA U
yCJIOBHM 0€30MaCHOr0 MPUMEHEHHUS
MY3bIKaJIbHBIX HHCTPYMEHTOB,
yJIbTPA3BYKOBOM JUATHOCTUKU B TEXHUKE
U MEAUIMHE, paaapa, paIuonpuEMHUKA,
TEJIEeBU30pa, AHTEHHBI, TenedoHa,
CBY-neun. Pemenue pacu€THbIX U
KAaueCTBEHHBIX 33/1a4 C OMIOPOH Ha
U3Y4YEHHBIC 3aKOHBI U 3aKOHOMEPHOCTH,
ONKCHIBAIOIINE
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paauonpuéMHUK, TEJIEBU30pP, AHTEHHA,
tenedon, CBU-neup

pacrpocTpaHEeHUE MEXaHHUECKUX U
AJICKTPOMArHUTHBIX BOJIH. McIioyib30BaHue
HH(OPMAITMOHHBIX TEXHOJIOTHH JIJIs
MOKCKA, CTPYKTYPUPOBAHUS,
UHTEPIIPETAIINN U TIPEACTABIICHUS
uHGOPMAITUH ITPH ITOATOTOBKE COOOIIICHNUN
00 UCTOJIb30BAaHUH JICKTPOMArHUTHBIX
BOJIH B TEXHHKE. YUYacTHE B JIUCKYCCHH 00
AIIEKTPOMArHUTHOM 3arps3HEHUN
okpykatoiei cpenpl. Pabota B rpymnmax
IIPY IUIAHUPOBAHUH, IPOBEACHUH H
UHTEPIIPETAIIMN PE3YIbTATOB OMBITOB U
aHaJIn3e JOIMOIHUTEIbHBIX HCTOYHUKOB
uH(OpMAITUH TI0 TeME

2.3

Onruka

10

['eomeTpuueckas onTuka.
[IpssMONIMHEWHOE PaCIIPOCTPAHEHUE
CBETa B OAHOPOJIHOM cpene. JIyu cBera.
To4euHbIld HICTOYHUK CBETA.
OTtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS
ceeta. [loctpoenune n3zobpaxeHuit B
IJI0CKOM 3epkaie. [Iperomnenne
CBETa. 3aKOHBI MPEJTOMIICHUS CBETA.
AOCOIIOTHBIN MTOKa3aTelNb
npesniomiuenus. [lonHoe

W3yueHue siBIeHUS MTOJIHOTO BHYTPEHHETO
OTpa)X€HUs, €ro IPUMEHEHUs B CBETOBOJIE.
N3yuyeHnne monenen MUKpPOCKOIIA,
TEJIECKOIIA.

[Tomydenue ciekTpa ¢ MOMOLIbIO PU3MBI
U AU pakuroHHON peméTku. M3amepenue
IIOKa3aTesis MPEJIOMIICHUS CTEKIIA.
HccnenoBanue cBONCTB U300paKeHUI
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BHYTPEHHEE OTPAKECHUE.
[IpenenbHbIN yrou MoJHoro
BHYTPEHHETO OTpakeHus. Jlucnepcus
cBeta. CloxkHbIN cocTaB 0€I0ro
ceeta. [[Ber. Cobuparomue u
pacceuBaromue JUH3bI. TOHKAs
nuH3a. POKYCHOE PacCTOSHUE U
ONTUYECKAs CUJIA TOHKOH JINH3BI.
[TocTpoenue nzobpakeHuii B
COOMPAIOIIIKX U PACCEUBAOIINX
nrH3aX. PopMyJia TOHKOM JIMH3HL.
VBenuueHue, J1aBacMoe JIUH30M.
[Ipenensr npuMeHUMOCTH
reOMETpUYECKOM onTUku. BomHoBas
onrtuka. Untepdepenius cpera.
KorepeHTHbIE HICTOYHUKU. Y CITOBHS
HaAO0JIIOICHUSI MAaKCUMYMOB U
MUHUMYMOB

B UHTEpEPEHIITMOHHON KapTUHE OT
NBYX CUH(A3HBIX KOT€PEHTHBIX
HMCTOYHUKOB.

Hudpakuus cera. {udpakunonHas
peméTka. Y cioBre HabII0ICHUS
[JIABHBIX MAKCUMYMOB TIPH MaJICHUN
MOHOXPOMATHYECKOI'O CBETA Ha
TUGPAKIUOHHYIO PEHIETKY.

B JIMH3aX.
OO0bsicHeHNE PUHITUTIOB JEHCTBUS U
yCJIOBUI 0€30MacHOro MpUMEHEHUs
OUKOB, JIyTbl, hoTOAIapara,
IPOEKIMOHHOIO arapara, MUKpPOCKOIIa,
TEJIECKOMNa, BOJJOKOHHOM OIITHKH,

T PAKIIMOHHON PEeIIETKY, TOISPOUIA.
Pemenne pacu€THpIxX 3a1a4 ¢ IBHO
3aaHHOMN (PU3UYECKON MOJIENBIO C
MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
bopMyIT TeOMETPUICCKON ONITHUKH.
[TocTpoenue u onucanue U300paxeHus,
CO3/1aBa€MOT0 TUIOCKUM 3€PKaJIOM,
TOHKOM JMH3011. PaccmoTpeHnue
IpeiesoB IPUMEHUMOCTH
T€OMETPUYECKOU ONTUKH.
PacnioznaBanue pu3nyeckux sSBICHUIA B
OMBITAaX U OKPY>KAIOIIEH KU3HU:
MPSIMOJIMHEUHOE PACIIPOCTPAHEHUE
CBETa, OTPAXKEHUE, MPEIOMIICHUE,
uHTEpPEpeHIHS, TUDPAKIHS U
NOJIApU3ALIMS CBETA, IUCIIEPCHS CBETA.
Nzyuenune ycnoBuit HaOMIOICHUS
MaKCUMYMOB U MUHUMYMOB B
uHTEep(HEePEHIIMOHHOM KapTHHE
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OHeprus U UMILyJIbC
PENATUBUCTCKON YaCTHIIBI.
CBs13bp Macchl € 3HEPrUe U
UMITYJIbCOM PENIITUBUCTCKOM
YaCTULIbI. DHEPIHsl TOKOS

Hroro no paznemy

Paznea 4. KanToBasi pusuka

4.1

DeMEHTHI KBAHTOBOU

OIITUKH

®otonbl. Popmyia [1naHka cBsA3M

sHepruu (poToHa ¢ €ero YacTOTOM.
DHeprus U UMIyJbC (OTOHA.
OTKpBITHE U HCCIIEIOBAHKE
dorordpdekra. OnbiTel A.T.
CroneroBa. 3akoHbl poTodPdeKTa.
YpaBHeHUe DUHIITEHA 1JIsT
dotorddekra. «KpacHas rpanuiia»
dotorddexra. J[aBnenue crera.
Omnpritet [1.H. JleGeneBa. Xummudaeckoe
nercTBUe cBeTa. TexXHU4YecKue
YCTPOMCTBA U MTPAKTHYECKOE
npuMeHeHue: GoTo IEeMEHT,
dboTonaTumk, comHeyHas 6arapes,
CBETOAMNO]

Habmonenne ¢potoaddexra

Ha YCTAaHOBKE C IIMHKOBOW TIACTUHOM.
HccnenoBanne 3aKOHOB BHEIIHETO
dhoToaddexra.

OObsacHEeHUE OCHOBHBIX MPUHIIMIIOB
JEUCTBUS TEXHUYECKUX YCTPOUCTB, TAKUX
Kak: oTodseMeHT, HOTOAaATUHK,
coJiHeYHas 6arapesi, CBETOIUO/; U
yCJIOBHM UX 0€30MacHOr0 MPUMEHEHUS B
IIPAKTUYECKOM KU3HU. Permenue
PacU€THBIX 3a7a4 C ABHO 3aIaHHOU
(bur3HUECcKO MOJIENBIO C UCTIOIb30BAaHUEM
OCHOBHBIX 3aKOHOB M ()OPMYJT KBAHTOBOM
onTUKH. Perienne KkauecTBEHHBIX 3a4a4 C
ONOpPOM Ha U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAHTOBOMW OINTHUKH.
Pacnio3naBanue ¢pu3nuecKkux sBJICHUN B
y4eOHBIX OIBITAX:

u ocHoBax CTO
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doToanexTpuueckuii 3p(HeKT, CBETOBOE
JIaBJICHUE.

Omnucanne N3y4eHHBIX KBAHTOBBIX
SIBIICHUI U MPOLIECCOB C UCIIOIB30BAHUEM
(U3AYECKUX BEITUIHH: CKOPOCTh
AIIEKTPOMATrHUTHBIX BOJIH, JAJIMHA BOJIHBI U
4acTOTa CBETAa, SHEPTHS U UMITYJIHC
dboToHa

4.2

Crpoenune atoma

Mogenp aTroma Tomcona. OnbITHI
Pesepdopna no paccesnuio a-yactuil.
[Lmanerapnas Mmogenp aroma.
[Tocrynater bopa. U3nyuenue u
norjiouieHre (GOTOHOB MPU Mepexoe
aToMa ¢ OJIHOrO YPOBHsS HEPTUU Ha
npyroii. Bunpl cnektpoB. CexTp
YPOBHEN SHEPTUHU aTOMa BOJOPO/A.
BoustHOBBIE cBOMICTBA YacTull. BOaHBI
ne bpoiins. KopmyckymnsipHo-
BOJIHOBOM aAyaiin3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YCHHUE.
TexHn4eckue yCTpoucTea u
IIPAKTUYECKOE TPUMEHEHHE:
CTHIEKTPAJIbHBINA aHATU3 (CIIEKTPOCKOIT),
Ja3ep, KBAHTOBBIM KOMITBIOTED

N3ydenne monenu omnbita Pesepdopra.
[IpoBeneHne 3xcriepuMenTa no
HaOJIOICHUIO JIMHEHYATOTO CIIEKTpa.
Onenka abCOIIOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEH U3MEPEHNI (PU3UIECKUX
BEJINYVH.

N3yuenne monenu aroma: ToMcoHa,
IJJAHETapHOM MOJIENIH aTOMa, MOJEIN
aroMa bopa.

N3yueHne cnekTpa ypoBHENU SHEPTUU
aToma Bojoponaa. OObsICHEHUE TPUHITUTIOB
JEUCTBUS U YCIIOBUM O€3011aCHOTO
MIPUMEHEHHUS CIIEKTPOCKOIA, JIa3epa,
KBaHTOBOI'O KOMITBIOTEPA.

Pemienne kauecTBEHHBIX 3a/1a4 C OIIOPOU
Ha U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH H
dbuznyeckue siBieHus mo reme «CTpoeHue
aToMay.
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Pacnio3naBanue ¢pu3nuecKux sBICHUN B
y4€OHBIX OMBITaX: BOZHUKHOBEHHE
JMHENYATOro CIEeKTpa U3ITyYCHHs. AHAIU3
KBaHTOBBIX IIPOLIECCOB U SIBJICHUM C
UCIOJIb30BaHUEM NOCTYIaTOB bopa

4.3

ATOMHOE A11pO

DKCHEPUMEHTHI, I0KA3bIBAIOIIUE

CJIOKHOCTB CTPOCHHA s1Apa. OTKpBITI/IC

PaaArOaKTUBHOCTH. OnBITHI

Pesepdopna no omnpeneneHnio cocraBa

PaIMOAKTUBHOTO U3ITyUYEHUS.
CaoiicTBa anbda-, 6era-,
ramMmma-usnydenus. Brnusnue
PaMOAKTUBHOCTH Ha KUBBIC
OpraHU3MBI.

OTKpbITHE NPOTOHA U HEUTPOHA.
Hyxnonnas monens snpa
I'eitzen6epra-MBaneHko.

3apan saapa. MaccoBoe 4ncio spa.
H3ororsl.

Anbda-pacnan. JIEKTPOHHBINA U
MO3UTPOHHBIN OeTa-pacnaa. ["amma-
U3NTy4eHHne. 3aKOH pau0aKTUBHOIO
pacrnaja.

DHeprusi CBA3M HYKJIOHOB B SIpE.
SlnepHbIe CHIIBL.

N3yuyeHne 3KkCnepuMeHToB,
JIOKA3bIBAOIIMNX CJI0KHOCTh CTPOEHHUS
aTOMHOTO sifpa. MccnenoBanue TpeKoOB
yacTull (1o roToBbIM (hoTorpadusim).
N3yueHune siaepHbIX CUil, SIAEPHBIX
peaKIui CUHTE3a U pacnaja,
TEPMOSIEPHOTO CUHTEe3a. M3yueHune
HYKJIOHHON MOJEIH s11pa
['eitzenbepra-MBanenko. O0bsCHEHHE
YCTPOMCTBA U IPUMEHEHHUS I03UMETPA,
KaMepbl BuibcoHa, siiepHoro peakropa,
aTOMHOU O0MOBI. Perrenne 3amay ¢
OMOpOM Ha MOJTyYEHHBIE 3HAHUS, B T.4. O
3apsiie 1 MaCCOBOM YHCIIE SIIPA.
PacnosnaBanue ¢pu3nueckux sBICHUIN B
y4€OHBIX OMBITaX U B OKPY>KAIOIIEH
JKA3HU: €CTECTBEHHAs U HCKYCCTBEHHAS
PaIMOaKTUBHOCT.
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Jledekt maccol siapa. SnepHbie
peakuuu. JleneHue u CUHTE3 saep.
Snepnsliil peaktop. TepMosaepHBbIi
cunTtes. [IpobGiaembl 1 mepcrneKTUBbHI
SIIEPHOU SHEPrETUKHU. DKOJIOTHUECKUE
ACIIEKTHI SIEPHON SHEPIETUKH.
DiieMeHTapHble YacThllbl. OTKpbITHE
ITO3UTPOHA.
MeTto/1p1 HaOTIOIEHUS U PETUCTPALIUU
3JIEMEHTAPHBIX YACTHLI.
@yHIaMEHTaIbHbIE  B3aUMOJECHUCTBHUS.
EnuHCTBO (hu3MuecKkoil KapTUHBI MHpA.
TexHuueckue YCTpOMCTBa 51
MPAKTUYECKOE MPUMEHEHHUE: TO3UMETP,
KaMmepa BunbCoHa, SIEpHBIM PEAKTOD,
aTomMHas 6omOa

Onucanue KBaHTOBBIX SIBJICHUI U
IIPOLIECCOB € UCIIOJIB30BAaHUEM
(bu3NYECKUX BETUYHH: TIEPUOJ
MOJTypaciajia, SHEPrusl CBA3U ATOMHBIX
anep, nedexr macchol sapa. AHanus
IIPOLIECCOB U SIBJICHUM C UCIIOJIb30BAHUEM
3aKOHOB U MOCTYJIATOB: 3aKOH COXPaHEHUs
DIEKTPUYECKOTO 3apsa, 3aKOH
COXPaHEHM MacCOBOI'0 YKCIIA, ITOCTYJIAThI
bopa, 3aK0H palMOaKTUBHOIO pacIaia.
VYyactue B paboTe Kpyrioro croja
«DPyHIaMEHTaIbHbIE B3AUMOJACUCTBU.
EnuHcTBO Qu3nyeckoit' KapTUHBI MUPay.
Hcnonp3oBanue nHGOPMAITMOHHBIX
TEeXHOJIOTUH 1181 IOUCKA,
CTPYKTYPUPOBAHMS, HHTEPIIPETALUN U
MpeacTaBlIeHus UHPOPMAIUU TIPH
MOJATOTOBKE COOOIICHUI O TPUMEHEHUH
3aKOHOB KBaHTOBOU (DU3UKHU B TEXHUKE U
TEXHOJIOTUAX, SKOJOTHYECKUX aCIEKTax
AJIEPHON SHEPTETUKH

Hroro no pazneny

15
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Pa3zges 5. DiaeMeHTHI ACTPOHOMUM U ACTPOPU3UKH

5.1

DJIEMEHTBI
aCTpPOHOMHUU
U
acTpoU3UKH

7

DTarbl pa3BUTHS ACTPOHOMMUH.
[TpuknagHoe 1 MUPOBO33PEHUYECKOE
3HAYECHUE aCTpOHOMUHU. Bup
3BE3HOTO HeOa. Co3Be3Ius, IpKUe
3BE3/b1, IUTIAHETHI, X BHIUMOEC
nBwkenne. CojHeYHas CUCTEMA.
Comnre. CotHeuHasi aKTUBHOCTb.
Ncrounuk sneprun CoJiHIA U 3BE3/.
3BE31bI, ©X OCHOBHBIC
XapakTepucTuku. Jnarpamma
«CHEKTPAIBbHBIN KJIACC -
CBETHUMOCTBY». 3BE3/bI IJIaBHOM
MOCJIEIOBATEIbHOCTH. 3aBUCUMOCTD
«Macca - CBeTUMOCTb» JIJIsI 3BE3]1
TJIAaBHOM MOCJIEIOBATEIIHHOCTH.
BnyTtpennee ctpoeHue 3BE3.
CoBpeMeHHbIE TPEACTaBICHUS O
MIPOUCXOXKICHUH U SBOJIIOIUN
ConHia u 3B€3]1. DTanbl >KU3HU
3BE3I.

Muteunsiit I1yTs - Hama ["anakTuka.
ITonoxxenne u aemxenne CoaHIa B
I'anakTuke. Tunel raJakTHK.
Paguoranaktuku u kBazapsl. YEpHbie
JBIPBI B S/Ipax TaJlaKTHK.

[ToaroroBka cooOuieHuit 00 Tanax
pa3BUTHUS aCTPOHOMMHU, O IPUKIIATHOM
Y MUPOBO33PEHYECKOM 3HAYEHUU
aCTPOHOMUH, O METOJAX IOJIyYEHUS
HayYHBIX aCTPOHOMUYECKHNX 3HAHUU,
OTKPBITUSIX B COBPEMEHHOU
acTpoHOMUU. M3ydyeHne coBpeMeHHBIX
IIPEICTABICHUN O POUCXOKICHUU U
sBonmtounu ConHia u 38€31. M3yuenue
TUIIOB FaJIAKTUK, PAJAUOTATIAKTHK U
KBa3apoB. M3yueHue IBuKEeHUA
HEOECHBIX TeJl, YBOJIOLUH 3BE3 U
Bcenennoii, nmpoueccos,
IIPOUCXOIAIINX B 3BE3/1aX, B 3BE3HBIX
CUCTEMAX, B MEXKTaJIaKTUYECKOH Cpene,
MacmTabHOM CTpyKTypbl Beenennoit'.
OO6wbsicHenue pacupenus: Beenennoit

Ha OCHOBE 3aKoHa Xab0:a. [Toaroroska

K 00CYKIEHHUIO HEPEIICHHBIX MPo0JieM
actpoHomuu. [IpoBenenue
HAO0JII0ICHUI HEBOOPYKEHHBIM TJ1a30M
C UCIIOJIb30BaHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHUM TSI OIIPENEIIEHUS
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CHCTEMATU3UPYIOLIEH,
0OBSICHUTEIILHON U
MPOTHOCTHYECKON (DYHKITHIA
(U3UIECKOU TEOPHUH, POITh
buznyeckoit Teopuu B
(bopMUPOBaHNY TPEICTABICHUI
0 (puzmueckoit KapTUHE MUPA, MECTO
bu3HUecKoi KapTUHBI MHpa

B 00LIEM psiy COBPEMEHHBIX
€CTECTBEHHO-HAay4HbIX
MPEICTABJICHUM O TIPUPOJIC

Hroro no paszneny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME

«OnekTpoauHamukay, «Komebanus u
BOJHBDY, « OCHOBBI CIICIIUAILHOM
TEOPUU OTHOCUTEIIHHOCTHY,
«KBanrtoBas pusnka», « IMeMEHTHI
acTpOHOMUH U acTpou3ukm». Pob
(bU3HKK U aCTPOHOMHUH B
AKOHOMUYECKOM, TEXHOJOTHUECKOM,
COILIMAJIbHOM U 3THUYECKOH chepax

JESATEIBbHOCTH Y€JIOBEKA, POJIb U MECTO
(bU3HKY U aCTPOHOMHUH B COBPEMEHHOM

HAay4YHOW KapTHHE MUPA, 3HAYEHUE
OIMCaTEJIbHOM,

MHpA B Py COBPEMEHHBIX
MPEJICTABICHUN O IPUPOJIE.
Brinmonnenne yueOHBIX 3a1aHUH,

ACMOHCTPHUPYIONIUX OCBOCHHUC OCHOBHBIX
HOHSITI/II\/‘I, (bHSI/I‘leCKI/IX BCJINYHH U 3aKOHOB

Kkypca pusuku 10-11 kmaccos
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