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OdenepanbHas pabouas nporpamma mo yueOHoMy mpeamety «Duszukay (0a30BbIi
ypoBeHb) (mpeameTHas o0nacth «EcTecTBEeHHO-HAay4dHBIE MPEIMETHI») BKIIOYAET
MOSICHUTENIBHYIO 3aMHCKY, COJACpKAHUE 00YUCHUS, INIAHUPYEMbIE Pe3yIbTaThl OCBOCHHSI
nporpaMMmbl 10 (U3HWKE, TEMAaTHYECKOe IUIAHUPOBaHUE, MepedcHb (KoaupuKaTop)
pacnpeliesIeHHBIX 10 KJIaccaM IPOBEPSIEMBIX TPEOOBaHWN K pe3yjbTaTaM OCBOCHHSI
OCHOBHO# 00pa3oBaTeIbHON MPOrpaMMBbl CpeAHEro o0Iero o0pa3oBaHusl M IJIEMEHTOB
cojiepKaHusl o (PU3HKeE.

[TosicHuTeNbHAS 3amUCKa OTpaXkaeT OOIMMe IENM W 3aJayd WM3Y4YeHUs (U3HKH,
XapaKTEPUCTUKY TICUXOJIOTHYCCKUX MPEANOCHUIOK K €ro M3yYeHHI0 O0ydYaroIUMHMCH,
MECTO B CTPYKTypEe Y4YeOHOro IjlaHa, a TaKXKe IMOJXOJBI K OTOOpY COJEpKaHHS, K
OTIPEICTICHUIO TUIAHUPYEMBIX PE3YJIbTATOB.

Conepxanue 0Oy4YeHHsS  pacKpbIBaeT  CoOepKaTelbHble JMHUH, KOTOPHIE
npeaararoTcest Juisi 00s13aTeNbHOr0 M3Y4YeHHUS B Ka)XXJIOM KJIacce Ha YPOBHE CPEIIHETO
ob1rero oOpazoBaHusl.

[Inanupyemble pe3yabTaThl OCBOCHHUS MPOrpaMMmbl MO (U3HKE BKIHOYAIOT
JUYHOCTHBIE, METaNpeIMETHbIE pe3yibTaThl 3a BECh NEpPHOJ] OOy4YeHHS HAa YPOBHE
cpeaHero oo1mero oopa3oBaHus, a TaKKe MPEIMETHBIC TOCTHKEHUS O0ydJaroIierocs 3a
KaXXJIBIH TOJT 00yUYeHUS.

IHOACHHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢usuke 6a30BOr0 ypoBHS Ha YPOBHE CPEIHETO 00111er0 00pa3oBaHUs
pa3zpaboTaHa Ha OCHOBE TOJIOKEHUM U TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
oOpazoBarenbHOM Tporpammel, mpeactaBieHHbx B ®I'OC COO, a Takxke ¢ yd4eToM
denepanbHOil pabodeit mporpaMMbl BOCIIUTAHKS W KOHIICTIIIHH MPETIOJaBaHus yueOHOTO
npeamera «®dusuka» B oOpa3oBaTesNbHBIX opranuzauusx Poccuiickoin ®enepanuu,
peaIu3yIoINX OCHOBHBIE 00pa30BaTEIbHbIEC POTPAMMEI.

Conepxanue mporpamMmbel 1Mo  (HU3MKE HampaBieHO Ha (opmMupoBaHHe
€CTECTBEHHOHAYYHON KapTUHBI Mupa oOydarommxcs 10—11 kimaccoB mpu o0ydeHUH UX
¢u3uke  Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-JIESITEJIBHOCTHOTO MOAXO/A.
[Iporpamma 1o ¢usuke coorBercTBYeT TpeboBanusM PI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, TPEIMETHbIM W METaNpeIMETHBIM pe3ylibTaTaM oOOy4YeHHUs, a TaKkKe
VUUTHIBAET HEOOXOAMMOCTh pEaIM3alUM  MEKIPEIMETHBIX CBA3eH (U3UKH C
€CTECTBEHHOHAYYHbIMHU YYEOHBIMU MpeMeTaMu. B Hell onpenensatoTcss OCHOBHBIE 1EIU



M3y4YeHUs PU3UKHU Ha YPOBHE CpeIHEro o01ero o0pa3oBaHus, INIAHUPYEMbIE PE3YIbTAThI
OCBOCHHS Kypca (PU3MKH: JTUYHOCTHBIE, METalpeAMETHbIe, IpeIMETHbIE (Ha 0a30BOM
YpOBHE).
[Iporpamma no ¢u3MKe BKIIOYAET: MIAHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca
¢u3nku Ha 6a30BOM YpOBHE, B TOM
qyclie TpPEeIMETHbIE pe3yibTaThl MO TojaM OOy4YeHHs; COAepKaHue
yuebHoro npenmera «dusuka» mo rogam o0yueHus.
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[Iporpamma no (u3uKe MOKET OBbITh MCIOJIb30BAHA YUUTEISIMU KaK OCHOBA s
cocTaBlieHUs cBoMX pabouux mporpamMm. I[lpm paspaborTke pabouell mporpamMmbl B
TEMaTUYECKOM IUIAHUPOBAHUU JIOJKHBI OBITh YYTEHBI BO3MOXHOCTH HCIIOJIb30BaHUS
AJIEKTPOHHBIX (1 pOoBBIX) o0pa3zoBaTeIbHBIX peCypcoB, ABJSIOIIUXCSA
y4eOHOMETOUYECKUMH MaTepuaiamMu (MyJIbTUMEAUIHBIE MPOTPAMMBI, 3JIEKTPOHHbIE
y4€OHUKH M 3alauHUKH, DJIEKTPOHHbIE OHOIMOTEKH, BHUPTYyaJibHbIE JaOOpATOpPUH,
UTPOBbIE  MPOrpaMMbl, KOJJIEKIMH HUGPOBBIX 00pa30BATENbHBIX  PECYPCOB),
peaNnu3yoMUMHI TUAAKTUYECKHE BO3MOXKHOCTH MH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH, COJIepKaHUE KOTOPBIX COOTBETCTBYET 3aKOHOJATENBCTBY 00 00pa30BaHUU.

[Iporpamma no ¢usuke NpeaocTaBiIsieT BO3MOXHOCTD JJI peaiu3aliyi pa3InuHbIX
METOJIMYECKUX TOJIXOJIOB K OpraHu3aluu o0ydeHus: (pu3uKe Mpu YCIOBHHM COXpaHEHUs
00s3aTENIbHON YaCTH COJIEP’KaHUs Kypca.

®du3rka Kak Hayka o HambOoJjee OOIIMX 3aKOHAX MPUPOJIbI, BBHICTYIAsl B KayeCTBE
y4e0HOro MpeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIM BKJIAJ B CUCTEMYy 3HAaHUH 00
okpyxatomeM wmupe. IlkonbHbll Kypc (UMK — cHCTEMOOOpasyomuid A
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (hU3HUECKHE 3aKOHBI JIeXKaT B
OCHOBE TIPOIIECCOB M SIBJICHHUM, H3ydyaeMblX XHUMHUEH, Ouoyiorueu, Quanyeckon
reorpadueit u actpoHomueil. Mcnonb30oBaHuE U aKTUBHOE MPUMEHEHHE (PU3MYECKHUX
3HAHMM ONpeNeNsieT XapakTep M pa3BUTHE Pa3HOOOpPAa3HBIX TEXHOJNOTHM B cdepe
SHEPIreTUKH, TPAHCIIOPTA, OCBOEHUSI KOCMOCA, MOJYYEHHS HOBBIX MAaTE€pUaOB  C
3aITaHHBIMU CBOMCTBaMHU W Apyrux. M3ydeHue (hU3MKM BHOCHUT OCHOBHOM BKJIaJ B
dbopMupoBaHUE €CTECTBEHHO-HAYYHOU KapTHHBI MUpa 00yJaromuxcs, B popMupoBaHue
YMEHHUI NPUMEHSTh HAYYHBIA METOJl TO3HAHUS TIPU BBHINIOJHEHUH HUMHU Y4eOHBIX
UCCIICIOBAHU.

B ocHOBY kypca pusuku 1151 ypoBHS CpeTHETo 0011ero o0pa3oBaHus MOJI0XKEH Pl
uJel, KOTOPbIE MOKHO PACCMaTPUBAThH KaK MPUHIUIIBI €0 MOCTPOECHUSI.

Hoess yenocmnocmu. B COOTBETCTBUM C HEW Kypc SBIAETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COJEPXHUT MaTephall M3 BCEX pasleiioB (U3WKU, BKIIOYACT Kak
BOIIPOCHI KJTACCUYECKOM, TaK M COBPEMEHHOMN (U3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEH MaTepHal Kypca PuU3NKU 00bEeIUHEH
BOKpYr (Qusnueckux Teopwit. Beaymum B Kypce sBigeTcs (HOpMHpOBaHHE
MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPUH, BEILIECTBE U MOJIE.

Hoea eymanumapuzayuu. Peanuzanus uWAeW MPEANOaraeT HUCHOJb30BaHUE
F'YMaHUTApHOTO MOTEHIMaNa (PU3NYECKON HayKH, OCMBICIICHUE CBSI3U PA3BUTHUSL (PUBUKU
C pa3BuTMEeM oOOIllecTBa, a TakKe C MHUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU H
HKOJIOTMYECKUMU ITpoOIeMamu.

Hoes npuxnaonoti nanpasnrennocmu. Kypc (U3MKy npeanosaraeT 3HaKOMCTBO C
IIUPOKUM KPYIOM TEXHUUECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN NU3YUCHHBIX TEOPUM U
3aKOHOB.
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Hoes sxonozuzayuu peann3yercsi HOCPEACTBOM BBEIEHUS NIEMEHTOB COAECPKaHMS,
MOCBSILIEHHBIX SKOJOTMYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBl C
pPa3BUTHEM TEXHUKU M TEXHOJOTWW, a TakKe OOCYXIEHHUs NpoOJIeM pPalMOHAIBHOTO
IIPUPOIONIOIB30BAHUS U SKOJIOIMUECKON 0€3011aCHOCTH.

CrepXKHEBBIMM 3JIEMEHTaMU Kypca (U3MKM Ha YPOBHE CpPEIHEro OOIIEero
oOpa3zoBaHus ABISIOTCA (usmyeckue Teopud ((HOpMHpPOBAHHUE MPEACTABICHUN O
CTPYKTYpe TOCTpOoeHHs (U3MYECKON Teopuu, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUSAX O MPUPOJIE, T'PAHULAX MPUMEHUMOCTHU
TEOpUH, JJIs ONMCAHUS €CTECTBEHHO-HAYUHbIX SIBJICHHUM U MPOIIECCOB).

CucTeMHO-/1eSITeIBHOCTHBIN MOAX0 B Kypce (PU3MKH peau3yeTcsl MPexJie BCEero
3a CYET OpPraHu3aluy HKCIEPUMEHTAIBHON AesTeabHOCTH oOydarommxcs. s 6a3oBoro
YpPOBHS Kypca (PU3UKH — 3TO UCIIOIB30BAHNUE CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U J1a00PaTOPHBIX pabOT, KOTOPHIE B ITporpamme no Gu3nke 00beTMHEHbBI
B OOIIMI CIIMCOK YYEHUYECKUX PAKTUUECKUX paboT. Brljenenre B ykazaHHOM IEpeyHe
nabopaTopHBIX PabOT, MNPOBOAUMBIX JUISI KOHTPOJIA M OLEHKH, OCYIIECTBISETCA
y4aCTHUKaMHU 00pa30BaTEIBHOIO MPOLEcca UCXOI U3 OCOOCHHOCTEH MIaHUPOBAHUS U
ocHauleHus kabuHeta ¢usuku. [Ipu s3Tom obecrieunBaeTcs oBlaJeHHE 00y4arOIUMUCS
YMEHUSAMHU IIPOBOAUTH KOCBEHHBIE H3MEPEHUsA, HCCIEAOBAaHUA 3aBUCHUMOCTEU
(u3nYecKNX BEJIMYMH U OCTAHOBKY OIBITOB 110 IPOBEPKE MPEIOKEHHBIX TUIIOTES.

Perenne pacdeTHBIX M Ka4eCTBEHHBIX 3ajad C 3aJaHHON (PU3MYECKON MOJENbIO,
TIO3BOJISIONIEE TPUMEHATh HM3yYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO
paszelna Kypca, Tak ¥ MHTETPUPYsI 3HAHUS U3 Pa3HBIX pa3iesioB. J[J1s kadeCTBEHHBIX 3a/1a4
MPUOPUTETOM SIBJISIOTCS 3aJaHMs HA OOBSICHEHUE MPOTEKAHUs QU3HUYCCKUX SBICHUA |
IIPOIIECCOB B OKPY’KAIOIIEH >KU3HM, TpeOyrolue BbiOOpa (hU3WUYECKOW MOJENTH s
CUTYaIH NMPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun c TpeboBanusiMu OGI'OC COO k MaTepHallbHO-TEXHUYECKOMY
o0ecrieueHunIo yueOHOro mpoiiecca 6a30BbIi YPOBEHb Kypca (U3UKH Ha YPOBHE CPETHETO
o01rero oOpa3oBaHus JOJKEH M3Y4aThCsl B YCIOBHSIX MPEIMETHOTO KaOWHETa (U3UKU
WIM B YCJIOBUAX HWHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO
nukia. Hanmane B kabuHeTe pu3ukn He0OX0AMMOT0 J1ab0paTopHOTO 0O00PYAOBAHUS IS
BBITIOJTHEHUS YKa3aHHBIX B IPOrpaMMe 10 PU3UKE YUCHUIECKUX MPAKTUICCKUX paboT u
JEMOHCTPAIIMOHHOTO 000PYIOBaHHMS 00S3aTEIIBHO.

JlemoncTpanmonHoe obopyaoBaHue GopMupyercs B COOTBETCTBUU C MPHHIIUIIOM
MUHUAMAJILHON JTOCTATOYHOCTH W OOECIEYMBAET IOCTAHOBKY TICPEYUCICHHBIX B
mporpaMme Mo (U3WKe KITIOYEBBIX JEMOHCTpAIMil JUIsl WCCIEAOBAHMS H3YdaeMBbIX
SIBIICHUW M TIPOTIECCOB, IMITUPHICCKUX U (PyHTaMEHTATbHBIX 3aKOHOB, MX TEXHUUYECKHUX
MIPUMEHEHUM.

JlaGopaTopHoe oOopyaoBaHME JUIi YUYCHHYECKHUX  IPAKTHUECKUX  padoT
dbopmupyetcst B BUAE TEMATUYECKUX KOMIUIEKTOB U 00€CTIEUMBAETCA B PACUETE OJIHOTO
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KOMIUJIEKTa Ha JBYX oOOydaomuxcsa. TemaTnueckue KOMIUIEKTBI J1IabOopaTOPHOTO
000pyAOBaHUS JOJIKHBI OBITh HOCTPOECHBI HA KOMILJIEKCHOM MCIOJIb30BAHUH aHAIOT'OBBIX
u 1upoBBIX NpUOOPOB, a TaKXKE KOMIIBIOTEPHBIX H3MEPUTEIBHBIX CHUCTEM B BHJIC
U (pPOBBIX T1a00PATOPHIA.

OCHOBHBIMM ULEISIMU M3y4eHHsS] (u3uku B oOmEM o0O0pa30BaHUU SIBISIOTCS:

(dopMHUpoBaHUE UHTEPECA U CTPEMIICHHS O0YUYAIOIIUXCS K HAYYHOMY U3YUYEHUIO
NPUPOABI, PA3BUTUE UX HHTEIUIEKTYaJbHBIX U TBOPUYECKHX CIOCOOHOCTEH; pa3BUTHE

NpeJICTaBIEHUH O HAYYHOM METOJIE TTO3HaHUsS U (OpMHUPOBAHUE
UCCJIeI0BATEIBCKOIO OTHOILIEHHUS K OKPY>KAIOIIUM SIBIEHUSAM; (POpPMUPOBaHHE HAYYHOTO

MHUPOBO33PEHUS KaK pe3yJbTaTa U3y4eHHs] OCHOB
CTPOCHMSI MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (Pu3MKU;, (POpMHUPOBAHUE YMEHUI

OOBSCHATD SABJICHUS C UCTIOIB30BaHUEM (PU3UYECKUX
3HAHUM U Hay4YHBIX JI0KA3aTEIbCTB; (HOPMUPOBAHUE MPEACTABICHUI O PO GU3UKH JJIst
Pa3BUTHSA IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTkeHne STUX Lened oOecreurBaeTCsl pEelIeHUEM CIEAYIOIMUX 3aJad B
npolecce M3ydeHus Kypca (UMK Ha YpOBHE CpeaHero oO0miero ooOpa3oBaHMS:
NpUOOPETeHNE CUCTEMBI 3HaHUM 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHSIX, BKIIOYAs MEXaHUKY, MOJICKYJSPHYIO (U3UKY, IJIEKTPOIUHAMHUKY,
KBAaHTOBYI0 (DM3UKY M AJIEMEHTBl acTpodu3uKky; (HOpMHPOBAHHE YMEHHMN MPUMEHSTH
TEOPETUYECKUE 3HAHUS JJI1 OOBSICHEHUS
¢u3nueckux SBICHUW B MPUPOJAE U I TPUHATHS TPAKTUYECKUX pEUICHUH B
MIOBCETHEBHOM KU3HU; OCBOCHHE CITIOCOOOB PEIICHUS pa3IMYHBIX 3324 C SBHO 33 JaHHON
duznuecko MOJENbI0, 3a/ay, MOAPA3yMEBAIOIIUX CAMOCTOSTEIBHOE CO3JaHue
duznueckor Mo, aJleKBaTHON YCIOBHAM 3a7ja4M; MOHUMaHUE (PU3NYECKUX OCHOB U
MIPUHIIUIIOB IEMCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKHX TIPOLIECCOB, UX BIHSHUSA HA OKPYXAIOIIYIO Cpely; OBJIaJcHUE
METOJIaMH  CaMOCTOATEIHLHOTO  IJIAHUPOBAHHMSI W TMPOBEACHUS  (PU3MYECKUX
HKCIIEPUMEHTOB, aHATN3a U HHTEPIPETANA HH(HOPMAIIIH, OTIPEICICHHS JOCTOBEPHOCTH
MOJIYyYEHHOT'0 PE3yJbTaTa; CO3JaHUE YCJIOBHM [ pa3BUTHUS YMEHHI MPOEKTHO-
HCCIICIOBATEIILCKOM,

TBOPYECKOMN AEATEIBbHOCTH.

OO6m1ee ynCII0 4acoB, PEKOMEHIOBAHHBIX M M3ydeHus ¢pusnuku, — 136 gacos: B 10
KJ1acce — 68 4acoB (2 yaca B Henento), B 11 kinacce — 68 yacoB (2 yaca B HEJENIO).

[Ipennaraemsiii B mporpaMmme 1o Gu3uKe nepeyeHb J1abopaTOPHBIX U MPAKTUUECKUX
paboT SABISIETCS PEKOMEIOBAHHBIM, YUUTENb JEIaeT BHIOOP MPOBEACHHUS J1a00paTOPHBIX
paboT U OMBITOB C YUETOM HHAUBUIYAIBHBIX OCOOCHHOCTEH 00yUatOImINXCS.

JIrobas pabouast mporpamma JIOJ>KHA MOJHOCThIO BKIJIIOYATh B ce0sl cojliepiaHue
JAHHOM MTpOrpaMMBbl 10 (U3UKE.
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B oTaenpHBIX Citydasx Kypc GU3NKH 0a30BOTO YPOBHS MOXKET H3ydaThCs B 00BEMe
204 daca 3a nBa roma ooyuyenus (3 u B Hegenmo B 10 u 11 kmaccax). B atom ciyuae
YBEJIIMUYMBAECTCS HE MeHee yeM 10 20 4 pe3epBHOE BpeMs, KOTOPOE HCIOIb3YETCS
YUUTEJIEM I HW3YYCHHs] BOIPOCOB, TECHO CBS3aHHBIX C BBIOPAHHBIM TIPOdHIEM
oOydYeHMs, W YBEIWYMBACTCSA ydueOHas Harpys3ka, OTBOAMMAsS HA WU3YYCHHE MEXaHHKH,
MOJICKYJIIPHOU (DU3UKHU M 3JICKTPOIUHAMUKH, 32 CUET PACIIUPEHUS Yrcia Jab0opaTOPHBIX
paboT uCCIe0BATEIBLCKOTO XapaKkTepa U YPOKOB PEIICHUs KaUeCTBEHHBIX U PACUETHBIX
3a/ay.

COAEPKXAHUE OBYUYEHUSA

10 KJIACC Pa3zgea 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUA

®duszrka — HayKa o npupojie. HayuHblie MeTOIbI MO3HAHUS OKPYKAIOIIEr0 MUPA.
Pounb skciepuMeHTa ¥ TeOpUH B MPOIIECcCe MO3HAHUS MPUPOJIBI. DKCTIEPUMEHT B (DU3HUKE.

MopenupoBanue pu3NUECKUX SBICHUN U TIpolieccoB. Hay4yHble rTUIOTE3HI.
duznyeckre 3aKOHbI U Teopud. [ paHUIIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpyHIMI COOTBETCTBHSI.

Poinb n MecTo pusuky B popMUPOBAaHUN COBPEMEHHOW Hay4YHOI KapTUHBI MUpa, B
IIPAKTUYECKOM IEATEIbHOCTH JIFOACH.
Jlemoncmpayuu

Amnanorossie U U(PPOBBIE U3MEPUTEIBHBIEC TPUOOPHI, KOMITBIOTEPHBIE JATUNKH.

Pasznen 2. Mexanuka
Tema 1. Kunemamuka

Mexanunueckoe nBukeHre. OTHOCUTEIBHOCTh MEXaHUUECKOTO ABUXKEHUs. CucrteMa
oTrcyeTa. TpaeKkTopus.

[lepemerienne, CKOPOCTh (CPEaHASI CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepuagbHON TOUYKHU, UX MIPOEKIUU HA OCU CUCTEMBI KoopaAnHAT. ClOKEHHE
IIEPEMELIECHHUN U CI0KEHUE CKOPOCTEM.

PaBHOMepHOE 151 PaBHOYCKOPEHHOE MPSMOJIMHENHOE  JIBUKCHHUE.
['padwikm 3aBECUMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHHUS, TIYTH U TIEPEMEIICHHSI
MAaTepPUAIbHOU TOYKH OT BPEMEHMU.

CBoOoaHoe nazeHre. Y CKOpeHre CBOOOTHOTO ITaICHHMS.

KpuBonmnueitnoe asmxeHue. J[BUKEHHE MaTepHAIbHOM TOYKH IO OKPYKHOCTH C
MMOCTOSIHHOM TIO MOAYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEHHAsSI CKOPOCTh. [lepron u
yacToTa oOpanieHus. LleHTpocTpeMUTenbHOE YCKOPEHHE.

TexHnyeckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHECHUE: CIIUAOMETP, IBUKCHHUE
CHapsJI0B, LICIIHBIE U PEMEHHbBIE NIEPENAYU.
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Jlemoncmpayuu
Mojgenb CcUCTEMBI OTCUETA, WUIIOCTPAIMS KHHEMATHUUYECKUX XapaKTEPUCTUK
JIBUKCHUSL.

[IpeoGpazoBanue ABUAKEHUHN C UCIIOJIB30BAHUEM IIPOCTHIX MEXaHU3MOB.

[lagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmionenuve nABMXEHHS Tena, OpOLIEHHOTO MOJA YIJIOM K TOpPU30OHTY U
TOPU30HTAIBHO.

N3mepenue yckopeHus: CBOOOHOTO MaeHHUS.

Hanpasnenue ckopocTu npu JIBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3yyenue HEpaBHOMEPHOTO [BIXKEHHUS C LEJbI0 ONpEeeiIeHUs] MIHOBEHHOMN

CKOPOCTH.

HccnenoBanre COOTHOIICHHUS MEXAY MYTSAMH, TPONUICHHBIMH TEJIOM 3a
NOCJIeIOBaTeNIbHbIE PABHbIE TPOMEKYTKHA BPEMEHH MIPU PABHOYCKOPEHHOM JBUKEHHUH C
HA4YaJIbHOM CKOPOCTHIO, PAaBHOM HYJIIO.

N3yueHne nBUKEHUS IIAapUKa B BA3KOU )KUAKOCTH. M3yueHune

JBUKEHUS Tesa, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa
[Tpuaumn otHocutensHOCTH ['anumes. [lepBeiii 3akoH HeroToHa. MHepuumanbHbIe
CUCTEMBI OTCUETA.

Macca tena. Cuna. I[Ipunuun cynepno3unuu cwi. Bropoil 3akoH HeroToHa miid
MaTepUaIbHOW TOUKHU. TpeTnil 3akoH Hpr0TOHA 1151 MaTepUATbHBIX TOYEK.

3akoH BcemupHoro Tsarorenus. Cuina tspkecTd. [lepBas kocMuyeckasi CKOpOCTb.

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

Tpenune. Bunel TpeHus (mokosi, cCkoibxkeHus, kadeHusi). Cuna tpenus. Cyxoe
tperne. Cuia TpeHHs CKOJMbXEHUS U cuiia TpeHus nokos. Koaddumuent tpenns. Cuna
CONPOTHUBIICHUS NIPU ABUKEHUH TeJla B )KUIKOCTH WM Ta3e.

ITocTynaTenpHOE M BpamaTeabHOS ABMIKCHUE a0COIFOTHO TBEPJIOTO Tea.
MOMEHT CHJIBI OTHOCUTENIBHO OCH BpamieHus. [lmedo cuibl. Y CiIoBUS paBHOBECHS
TBEPAOTO TENA.

TexHuueckue YCTPOﬁCTBa " IMPAKTUYICCKOC MPUMCHCHUC ITIOAIMINITHUKH, IBUKCHHC
HCKYCCTBCHHBIX CIITYTHHKOB.

Jlemoncmpayuu
SIBneHue nHEpIUH.
CpaBHEeHME MACC B3aUMOJICMCTBYIOIINX TEII.
Bropoii 3akon HproToHa.
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N3mepenue cui.

Ciio)xeHue Cui.

3aBUCHUMOCTbD CHJIBI YIIPYTOCTH OT JiepopMariuu.

HesecomocTts. Bec tena npu yCKOpEeHHOM NTOABEME U NAJICHUN.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUSI U CKOJIbKECHMUSL.

VYcnoBus paBHOBECHS TBEPAOTro Tena. Buasl paBHOBeCHS.
Yuenuueckuii sxcnepumenm, nabopamopnuie pabomwr 3yuenue

JIBIDKEHUS OpycKa 10 HAKJIOHHOM TJIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH CHUJI YOPYTrOCTH, BO3HUKAIOUIMX B MPYXKUHE U
pPE3UHOBOM o0paslie, OT UX AehOopMaIHH.

HccnenoBanne ycaoBUl paBHOBECHUS TBEPIOTO TEJIA, UMEIOLIErO OCh BPALLICHUS.

Tema 3. 3axkouvt coxpanenus 6 mexaHuke

NmMmynbe MaTepuanbHOW TOYKH (TeNla), CUCTEMbl MaTepUANIbHBIX TOYEK. VIMIysbe
CUJIBI U UW3MEHEHUE WMIIyJbCa Tela. 3aKOH COXpaHEHMsS HMITyJibca. PeakTUBHOE
JIIBHOKEHIUE.

PabGora cuibl. MOIITHOCTE CHUJIBL.

Kunetnueckas SHEprus MaTepuajibHOM  TOYKH. Teopema 00
U3MEHEHUN KUHETUYECKOM IHEPIHUHU.

[Torennuanbuas sHeprus. [loTeHnuanpHass SHEpPTHs ynpyro aedopMUpPOBAHHOU
npykuHbl. [loTeHIIMaNbHAS YHEPTHS Tea BOJIM3U MTOBEPXHOCTH 3EMITH.

[ToTeHnmanbHbIe M HEOTEHIIUATbHBIE CUITBL. CBS3b PA0OTHI HEIOTEHITUATBHBIX CHII
C UI3BMEHEHUEM MEXaHUYECKOI SHEPTUU CUCTEMBI T€Jl. 3AKOH COXPAaHEHUSI MEXaHUYECKON
SHEPIUHU.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHnuecknue yCTpOWCTBA M NPAKTHYECKOE MPUMEHEHUE: BOJOMET, KOIEp,
MPYKUHHBIA [TUCTOJIET, JBU)KEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktrBHOE IBHXKEHHUE.

[lepexoa MOTEHIIMATBLHOM SHEPTUHN B KHHETUUYECKYIO U 00paTHO.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3ydenne abCONMIOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO IBYX OJWHAKOBBIX HUTSHBIX
MasiITHUKOB.

HccnenoBanue cBsA3u pabOTHI CUJTBI C UBMEHEHUEM MEXaHUYECKOW SHEPTUU Teja Ha
MPUMEPE PACTHKEHUS PE3UHOBOTO KIyTa.

10
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Paspnen 3. Mouieky/isipHasi PU3HKAa M TEPMOAMHAMHMKA

Tema 1. Ocho6bl MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIO)KEHUS MOJICKYISIPHO-KUHETUYECKOM TEOPUM M MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Juddysus. Xapakrep IBHKEHUS U
B3aUMOJICHCTBUS YaCTHII BelllecTBa. MOJIesIh CTPOEHUS Ta30B, JKUIAKOCTEN U TBEPJIBIX TEI
1 00BsICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX MojieNiel. Macca 1 pa3Mepbl MOJIEKYI.
KommuecTBo BemectBa. [loctosinHas ABoraapo.

TennoBoe paBHOBecue. Temmepatrypa u ee wusMmepenue. lllkana Ttemmeparyp
Llenbcus.

Mopens naeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KMHETUUECKOM
TEOPUH UJICATHHOTO Ta3a. AOCOIOTHAS TeMIIepaTypa Kak Mepa CpeIHeH KUHETHUYEeCKON
SHEPryu TEIUIOBOTO JBUXEHMS yacTul] ra3a. [llkana temnepatyp KenbBuna. ['a3oBbie
3aKkoHbl. YpaBHeHne MenaeneeBa—Knaneiipona. 3akon JlansTona. M3omponeccsl B
U7ieaTbHOM Ta3e ¢ MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. ['paduueckoe npeicTaBieHUe
U30IPOLIECCOB: U30TEpPMa, H30X0pa, u300apa.

TexHuuyeckue ycTpoHCTBa U MPAKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OApOMETP.
Jlemoncmpayuu

OnbIThI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIeCTBa, (GOTOrpapuu MOJEKYI
OpraHUYECKUX COECTUHEHUM.

OmnbiTel 10 MU PY3UN )KUIKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JBUKCHHUS.

Mopnaens onbita lTepHa.

OnBITHL, T0KA3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3AUMOAECHCTBHS.

Mojenb, WLTIOCTPUPYIOLIAs IPUPOAY AABICHUS ra3a Ha CTEHKH COCY/IA.

OMNBITHL, WUTIOCTPUPYIOIINE YPABHEHUE COCTOSHUS M€aTbHOTO r'a3a, U30IPOLIECCHI.
Yuenuueckuii sxcnepumenm, iabopamoprusie pabomol

Omnpenenenne Macchl BO3ayXa B KIIACCHONW KOMHAaTe HA OCHOBE M3MEPEHUN 00bhema
KOMHATBHI, JaBJIICHUS U TEMIIEPATYPHI BO3yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXKY ITapaMeTpaMH COCTOSIHUSI Pa3peKEHHOT0 rasa.

Tema 2. OcHosvl mepmoOuHaAMUKU

TepMoauHamuueckas cucremMa. BHYTpeHHSE JHEPrus TEPMOJAMHAMHYECKOU
cucTeMbl M crocoObl ee u3MeHeHusa. KommuectBo TeminoTsl u padora. BHyTpeHHss
SHEprus OJHOATOMHOIO MAEAJbHOrO rasa. Buasl Temionepenadyu: TENIONPOBOAHOCTD,
KOHBEKIHS, U3IIyYEHHE. Y JeIbHAS TEINIOEMKOCTh BelecTBa. KOMM4ecTBO TEmIOThl MpH
TemIonepeaaye.

11
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[TonsTue 06 aguadbarHoMm npouecce. [lepBrlii 3akoH TepMoanHamMuku. [Ipumenenue
NEepBOro 3aKOHa TEPMOJMHAMUKHM K wu3ompoueccaM. ['paduueckas uHTEppeTanus
paboTHI raza.

Bropoii 3akon Tepmonunamuku. HeoOpaTumMocTh Ipo1ieccoB B IPUPO/IL.

TeroBble MamuHbl. [TpuHIMIBL AeMCTBUS TEIIOBBIX MamiuH. IIpeoOpasoBanus
SHEPrUu B TEIUIOBBIX MamnHax. KoadduuneHT none3Horo AeHCTBUS TEIIOBOI MalIUHBI.
Huxn KapHo u ero xod¢g@uIMeHT MOJEe3HOTO ACHCTBUSA. DKOJOTHYECKUE MPOOIEMBI
TEIJIO3HEPTETUKHU.

TexHuueckne yCcTpoiCTBa U NMPAKTUYECKOE MPUMEHEHUE: JBUTaTEIb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAWJIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHyTpeHHEH SHEPTUH TeJla MPU COBEPIICHUH PaOOThI: BEUIET MPOOKU U3
OYTBUIKM TIOJ ACHCTBHEM CXKAaTOTO BO3/yXa, HarpeBaHue >Qupa B JIATYHHOU TpyOke
nyTeM TpeHus (BUICOIEMOHCTPAIIHS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIepaTyphl) TeNa MpHU TEIUIonepeaaye.

OmnbIT 10 aAabaTHOMY PaCUIMPEHUIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mognenu napoBoil TypOHMHBI, ABUraTesiss BHYTPEHHEIO CrOpaHHs, PEaKTUBHOIO
IBUTATEIIA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenue ynenbHOU TEIIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanus eeuwjecmea. Pazoevie nepexoovl

[TapooOpazoBanne u KoHaeHcauusa. Mcmapenue u kumneHue. AOCONIOTHAsS U
OTHOCHUTEJIbHAs BIIAXKHOCTh BO3Ayxa. HacellmeHHBIM mnap. YelbHas TemioTa
napooOpa3oBanus. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT J1aBJICHUS.

Teepmoe Teno. Kpucramnmueckue u amopdHble Tena. AHU3OTPOINHUS CBOMCTB
kpuctayioB. JKuakue kpuctaiael. CoBpemMeHHble wmaTepuanbl. IlnaBnenue 151
KpUCTaIM3aIus. Y AelbHas TerioTa miasieHus. Cyonumanms.

VYpaBHeHUE TEMJIOBOIO OanaHca.

TexHnyeckne yCTpoUCTBa U NPAKTUYECKOE TPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJJOPUMETP, TEXHOJIOTUU MOJTYUEHUS] COBPEMEHHBIX MAaTEPHUAIIOB, B TOM
YUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HACBIILIEHHBIX aPOB.

Kunienune npy noHM>XKEHHOM J1aBJICHUM.

Cnoco0bl U3MEpPEeHUS BIAXKHOCTH.

HaGntonenne HarpeBaHuss W IUIaBJIEHUSI  KPUCTAJNIMUYECKOTO  BEILIECTBA.

JlemoHCcTpanys KpUCTajlIoB.

12
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Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol
N3mepenue 0THOCUTEIBHOM BIAXKHOCTH BO3/1yXa.

Paznea 4. Jnekrpoaunamuka Tema
1. dnekmpocmamuka

OnekTpu3anus Tej. ODIEKTPUYECKUU 3apsa. J(Ba BuAa 3JIEKTPUYECKHUX 3apsIOB.
[IpoBOAHUKH, NUDJIEKTPUKHA U TOJYIPOBOAHUKH. 3aKOH COXPAHEHHMS DJIEKTPUUYECKOTO
3apsaa.

B3anmopeiictBue 3apsnoB. 3akoH KynoHa. TodeuyHBIN 3JIEKTPUYECKHUNA 3apsii.
Dnekrpuueckoe noje. HanpskeHHOCTh dneKkTprueckoro noiid. [IpuHuun cynepno3uuuu
ANEKTPUUYECKUX MOJEH. JIMHUN HANPS)KEHHOCTH 3JIEKTPUYECKOTO TTOJIS.

PabGota cun snektpoctatueckoro mois. Ilorenuuan. PazHoOCTh MOTEHLMANOB.
[IpoBOAHMKM W JUPJEKTPUKUA B DIIEKTPOCTATUYECKOM Tmone. JludnmekTpuueckas
IPOHUIIAEMOCTb.

OnektpoeMkocTh. KoHaeHcaTtop. ONEKTPOEMKOCTh IJIOCKOIO KOHJEHCATOpa.
DHeprus 3apsKEHHOTO KOHJIEHCATOpA.

TexHnueckne yCTpPOHCTBA W NPAKTUYECKOE IPUMEHEHHE:  DIIEKTPOCKOIL,
AJIEKTPOMETpP,  JIEKTpOCTaTUUecKass  3allluTa, 3a3eMJIGHHE  3JIEKTpOIpuOOpoB,
KOHJECHCATOP, KOMMPOBAJIbHBIN aNIapar, CTpyHHBIN IPUHTED.

Jlemoncmpayuu
Y CTpONCTBO M IPUHIUIT JEUCTBUS AIEKTPOMETPA.
B3aumMonenicTBre Ha3JIEKTPU30BaHHBIX TEI.
DIIEKTPUUYECKOE TOJIE 3aPSIKEHHBIX TEJl.
ITpoBOHUKH B JEKTPOCTATUUECKOM IIOJIE.
DJIEKTpOCTATUYECKAS 3allUTa.

JIMPNEKTPUKH B AJIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCaTopa OT IUION[AAu IJIACTHH,
PAcCTOSIHUSI MEXAY HUMH U AUDJICKTPUUECKONU MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHIEHCATOopA.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenue 31eKTpoeMKOCTH KOHAEHCATOPa.

Tema 2. [locmoannwtii 31ekmpuyeckuii mox. Toxu e paziuunvix cpedax
DNEeKTPUUECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOTO ToKa. McTouHuku
toka. Cuita Toka. [IoCTOSTHHBIN TOK.

Hanpsixenne. 3akon Oma 11 yyacTka LEnu.
DJIEKTPUYECKOE  CONMPOTHUBIICHUE.  YIEJIbBHOE  CONPOTHBJICHHE  BEIIECTBA.
[TocnenoBaTenpHOE, MapaJLIEIIBHOE, CMEIIAHHOE COETMHEHNE MPOBOIHUKOB.

13
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Pabota snextpuueckoro Toka. 3akoH Jlxoyns—Jlenia. MOIHOCTh JIEKTPUIECKOTO
TOKa.

DIIEKTPOABWIKYILASI CUJIa U BHYTPEHHEE COINPOTUBICHUE MCTOYHHMKA TOKA. 3aKOH
OmMa 17151 MoTHOM (3aMKHYTOM ) AieKTpruueckoit nenu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAS] MPOBOJAUMOCTh TBEPABIX METAUIOB. 3aBUCHUMOCTH COINPOTUBIICHUSA
METaJIOB OT TemIepatypbl. CBEpXIIPOBOAUMOCTD.

DIIEKTPUUYECKUN TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX MYyUYKOB.

[MonynpoBoauuku. CoOCTBEHHAsI U TPUMECHAS MPOBOIUMOCThH MOTYNPOBOIHUKOB.
CgoiicTBa p—N-niepexoaa. [lomynpoBoIHUKOBBIE TPUOOPHI.

DIIEKTPUUYECKUU TOK B PACTBOPAX U pacCIIaBaX 3JIEKTPOJIUTOB. DICKTPOIUTHUECKAS
IUCCOLMaIsl. DIEKTPOJIN3.

DJNIEKTpUUYECKUM TOK B razax. CaMOCTOSITENIbHBI U HECAMOCTOATEIIBLHBIN pa3psii.
Mounus. [1na3ma.

TexHuueckue yCTpOMCTBA U MPAKTUUECKOE MPUMEHEHUE: aMIIEPMETP, BOJILTMETD,
peocTaT, UCTOYHHKU TOKa, DJICKTPOHArpeBaTeNIbHbIC MPUOOPHI, JIEKTPOOCBETUTEIIHHBIC
npuOOpbl, TEPMOMETpP  CONPOTUBIICHUS, BaKyyMHBIM JHOJ, TEPMHUCTOPHI U
(dboTope3nucTopsl, NOTYIMPOBOAHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HaIpSKEHHUS.

3aBUCHMOCTb CONTPOTUBJIEHUS HUIUHAPUIECKUX TPOBOIHUKOB OT JJIMHBI, TJIOLIAINA
NOMNEPEYHOr0 CEUEHUS U MaTepurara.

CmemaHHOE COeIMHEHUE TPOBOJHUKOB.

[IpssMmoe  w3MepeHHe  SIIEKTPOABMXKYIIEH  CWibl. KopoTkoe  3aMbIkaHuE
rajbBaHUYECKOT0 AJIIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTH CONPOTUBIICHUSI METAIIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3ps U MpOBOJAUMOCTb BO31yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomsi N3yuenue

CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3Mmepenne »REKTpOABMKYLIEH CWIBI HMCTOYHMKA TOKAa W €ro BHYTPEHHETO
COIIPOTUBJICHUS.

Habnronenue anextpoiusa.

Me:xknpeaMeTHblIe CBA3H

N3yuenne kypca ¢pusuku 6a3oBoro ypoBHs B 10 Kjacce oCylecTBIsSETCS C yYETOM
COJIepKaTeNIbHbIX MEXIPEIMETHBIX CBSI3€H ¢ KypcaMu MaTEMaTHKH, OMOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.
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Meowcnpeomemnvle nowsamus, CBSI3aHHbIE C UW3YYEHHEM METOJOB HAYYHOIO
MO3HAHUSA: SIBICHHE, HAYYHBIM (pakT, runoresa, pusnueckas BEIUUYMHA, 3aKOH, TEOpHUs,
HaO0JI0/IeHNE, SKCIIEPUMEHT, MOICIIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuka: penieHUe CUCTEMbl ypaBHEHUM, JUHEWHas (yHKius, mapadorna,
runepOoiia, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUUECKHE (DYHKIIMH: CUHYC, KOCUHYC,
TAHT'€HC, KOTAHINE€HC, OCHOBHOE TPUT'OHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M HX
MPOEKIMU Ha OCU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonocus: mexaHnudeckoe [BWXKEHHME B JKMBOW mpupojne, auddysus, ocmoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BUIbI TEIUIONEpPEAaud, TEIJIOBOE PAaBHOBECHE),
AIIEKTPUYECKHE SIBJICHUS B )KHBOU MpUpoe.

Xumus: TUCKPETHOE CTPOEHUE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb
BEIIECTBA, MOJISIpHAs Macca, TEIUIOBbIE CBOMCTBAa TBEPIBIX TEJ, XKUIAKOCTEH U Ta30B,
ANEKTPUUECKHE CBOMCTBA METAIIJIOB, SJIEKTPOJIUTUYECKAS TUCCOIMAIINS, TAIbBAaHHUKA.

T'eoepaghus: BnaxXHOCTH BO3/1yXa, BETPhI, 6apoOMeTp, TEPMOMETD.

Texnonoeus: npeodpa3oBaHHe JBUKEHUN C MCIOIB30BAHUEM MEXaHHU3MOB, y4deT
TPEHHs] B TEXHUKE, MOJAIIUIHUKHN, WCIIOJIb30BAHUE 3aKOHA COXpAaHEHUsS UMIyJbca B
TEeXHHKE (pakeTa, BOJAOMET M JpYyrue), ABUTaTelb BHYTPEHHETO CropaHus, MapoBas
TypOuHa, OBITOBON XOJIOIUIBHUK, KOHIUIIMOHED, TEXHOJIOTUH MOJTYy4YEHUS COBPEMEHHBIX
MaTEpHUaJiOB, B TOM YHKCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJOTHUHU, DIEKTPOCTATUUECKAS
3allnTa,  3a3eMJICHHE  DJIEKTpONpuOOpOB,  KCEPOKC,  CTPYWHBIA  TPHUHTED,
ANIEKTPOHATrpeBaTeNIbHbIE TPUOOPHI, AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raJbBaHUKA.

11 KUITACC Pa3znea 4. DjieKTpOoAMHAMHUKA

Tema 3. Mazcnummnoe none. In1eKmpomacHUMHAA UHOYKYUA

[ToctossHHBIE MarHuThl. B3anmMoaeiCTBUE ITOCTOSHHBIX MAarHUTOB. MarHutHoe
nosje. BekTop MarHMTHOW WMHAYKUMHU. [IpUHOMI Cyneprno3uuyMd MAarHUTHBIX IOJIEH.
Jlvany MarHUTHOM MHAYKIMH. KapTrHa TMHUI MArHUTHOM UHIYKIIUHU TTOJISI TOCTOSIHHBIX
MAarHuTOB.

MarauTtHoe 1noJie MPOBOJHUKA ¢ TOKOM. KapThHa JIMHWNA MHAYKIHM MarHUTHOTO
MOJISL JJIMHHOTO MPSIMOTO MPOBOJIHUKA M 3aMKHYTOTO KOJIBLIEBOTO ITPOBOJHUKA, KATYIIKH
¢ TokoM. OnbIT Opcrena. BzanmoaelicTBue MpOBOJIHUKOB C TOKOM.

Cunia AMmnepa, ee MOAYJIb U HallpaBJICHHUE.

Cuna JlopeHiia, ee MOIy/Ib U HampaBjieHHe. J[BH)KEHUE 3apsSKEHHOM 4YacTHUIbl B
OJTHOPOJIHOM MarHuTHOM nosie. PaGota cuibl Jlopenna.

SIBrieHNE ANEKTPOMArHMTHOW UHAYKIMU. [I0TOK BEKTOpa MarHUTHOM MHIYKIHH.
DIIEKTPOABWKYIIAS CUJIA MHAYKIWH. 3aKOH 3JIEKTPOMarHuTHOW nHaykuu dapanes.

BuxpeBoe »snekTpuyeckoe mosie. OJIEKTPOABHXKYIIAS CUJIA HHAYKUIWAH B

MPOBOJHHUKE, IBUKYIIEMCS MTOCTYIATEIBHO B OJHOPOJHOM MArHUTHOM IIOJIE.
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ITpasuno Jlenua.

NHayKTUBHOCTS. SBnenne CaMOUHIYKIIHH. DIIEKTPOABUXKYIIIAS cula
CaMOMHIAYKIINH.

DHEPrusi MArHUTHOTO MOJIA KaTYIIKU ¢ TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHuueckne yCTpOMCTBa M MPAKTUYECKOE MPUMEHEHHE: MOCTOSAHHBIE MAarHUTHI,
AJEKTPOMArHUThl,  JJIEKTPOABUIATENb,  YCKOPUTEIHU  BJIEMEHTAPHBIX  YaCTHII,
WHJIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MATHUTHBIM TTOJIEM.

JIvHUM MHIYKIIUA MarHUTHOTO TIOJISI.

B3aumopelicTBue IByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME IEKTPOMArHUTHOW UHAYKLIUU.

[Tpasuiio Jlenna.

3aBUCHMOCTD DJIEKTPOJBIXKYIIEH CHJIBI HMHIYKIMM OT CKOPOCTH W3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBeHHEe CaMOMHIYKIIHUH.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomsi N3yuenue

MAarHMTHOTO IOJIsI KaTYIIKH C TOKOM.

HccnenoBanue neicTBUS MOCTOSSHHOTO MAarHUTA HA paMKy ¢ TOKOM. MccienoBanue
SIBJICHUS 3JICKTPOMAarHUTHOW MHTYKIIHAH.

Paznen 5. KoseOanus u BOJIHBI
Tema 1. Mexanuueckue u I1eKmMpoOMazZHUNHbLE KOJ1eOAHUA

Konebarenvnas cuctema. CBoOOHBIE MeXaHUUYeCKHe KoneOanus. ['apMoHndeckue
konebanwms. [lepuon, wactora, ammumuryaa u ¢daza konebanuit. [IpyKUHHBIN MasSTHHK.
MaremaTnueckuii MasiTHUK. YpaBHEHHE rapMOHUYECKUX KoJjeOanuii. I[IpeBpaienue
SHEPIUM MPU FrAPMOHUYECKUX KOJICOAHUSX.

Konebatenpubiit koHTYp. CBOOOIHBIC 2JIEKTPOMArHUTHBIE KOJIEOaHUS B UACATLHOM
K0J1e0aTeTbHOM KOHTYpe. AHAIOTHS MEXITY MEXaHUUYECKUMU U DJIEKTPOMArHUTHBIMU
konebanusmu. @opmysna TomcoHa. 3aKOH COXpaHEHUS SHEPTUH B UACATHHOM
KoJie0aTeIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaroumux KojeOaHuAX. BbIHYXIE€HHbIE MEXaHHYECKHUE
Konebanus. Pezonanc. BeIHYK/I€HHbBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUS.
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Ilepemennslii TOk. CHHYCOMAQIBHBIN NEPEMEHHBIA TOK. MOITHOCTh IEPEMEHHOTO
TOKa. AMIUIMTYTHOE U JEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSIKEHUS.

Tpauncdopmatop. [IponsBoacTBo, nepeaada u NOTpeOICHUE IIEKTPUIECKOM
DHEPIUH. JKOJOTUUYECKUE PUCKHU IIPU IPOU3BOJCTBE 3JIEKTpodHeprun. Kynbrypa
HCIIOJIB30BAHUS DJIEKTPOIHEPIUU B IIOBCEIHEBHOM KU3HU.

TexHuyeckne yCcTpOUCTBA U NMPAKTUUECKOE NMPUMEHEHUE: IEKTPUUECKUN 3BOHOK,
reHepaTop MEPEMEHHOI0 TOKA, JIMHUU 3JIEKTpoIiepeaay.

Jlemoncmpayuu

UccnenoBanune mnapamMeTpoB KoyeOAaTeNbHONM CUCTEMBI (TIPYKUHHBIN 7M1
MaTeMaTHYECKUM MasiTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanre CBOWCTB BBIHYXICHHBIX KOJICOAHHMIA.

HaGmtonenue pesonanca.

CBoOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuutorpaMMbl  (3aBUCHMOCTH CHJTBI TOKA M HANPSDKEHUS OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJICOaHUHA.

Pe3onanc IIpu IIoCJICA0BAaTCIIbHOM COCIMHCHUH pe3nucTOopa, KaTyIIKH
HWHAYKTUBHOCTH U KOHACHCATOPA.

Mojenb JIMHUM DJIEKTPOIIEpeaadHu.
Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

HccnenoBanne 3aBUCUMOCTHU TEPUO/Ia MAIIBIX KOJIEOAHUH I'py3a HA HUTH OT JTHHBI
HUTH U MacChI Ipy3a.

HccnenoBanne MepeMEHHOr0 TOKa B LENU M3 IOCIEAOBATEIIBHO COEAUHEHHBIX
KOHJIEHCATOpPa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbIE G0TIHbL

Mexannueckue BOJIHBIL, yclioBHs — pacnpoctpanenus. llepuon. CkopocTb
pacnpocTpaHeHHs 1 ITTuHA BOIHBL. [lonepednsie u mpooibHbIe BOMHBL. HTEphepeHius
1 AU paKivs MEXaHUIECKUX BOJTH.

3Byk. CxopocThb 3ByKa. ' poMKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJIHBL. YCJIOBHUS M3JIYYEHHUS DSIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanmusi BektopoB E, B, v B snekrpoMmarHutHOi BojHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpa)K€HUE, MpeIoMJIeHUe, Nospu3anus, Audpakius,
unrepdepennusi. CKOpoCTh MEKTPOMATHUTHBIX BOJIH.

[IIxana 3JIEKTPOMArHUTHBIX BOJIH. [[pyMeHEeHME AEKTPOMAarHuTHBIX BOJH B
TEXHHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3U U TeNeBUACHUS. Pannonokanus.

DNEeKTPOMATrHUTHOE 3arpsI3HEHUE OKPY>KAIOUIEH CPeIbl.
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Texuuueckue yCTpPOMCTBA U IIPAKTUYECKOE IIPUMEHEHHUE:
MY3bIKaJIbHbIE MHCTPYMEHTBI, YIbTPa3ByKOBas IMArHOCTHKA B TEXHUKE U MEJULINHE,
panap, paIuoNpUEeMHHUK, TEIEBU30p, aHTeHHa, Tesiepod, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacpoOCTPaHEHUE MONEPEYHBIX U MTPOJOJIbHBIX BOJIH.

Koneobmomeecs Teno Kak MCTOUYHUK 3BYKA.

HaGmonenue oTpaxkeHus U MPeIOMIICHUS MEXaHUYECKUX BOJIH.

Ha6monenne uurepdepeHunu u Auppakinuy MeXaHM4eCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmionenue cBsi3u rPOMKOCTH 3BYKa M BBICOTBHI TOHA C aMIUIMTYAOW M YaCTOTOU
KOJIeOaHUI.

HccnenoBanne CBOWMCTB 3JEKTPOMATHUTHBIX BOJIH: OTPa)XXE€HUE, IPEIOMIICHHE,
noJisipusanusi, tudpakius, nHTepdepeHns.

Tema 3. Onmuxa

I'eomeTpuueckas onruka. [IpaMoIuHENHOE pacIpOCTPaHEHUE CBETA B OJTHOPOIHOM
cpene. Jlyd ceera. ToueuHbIli HCTOYHHUK CBETA.

OtpaxxeHue cBeTa. 3aKkOHBI OTpakeHus cBeTa. llocTpoenune wuzoOpaxkeHUU B
IJIOCKOM 3€pKajie.

[Ipenomnenue cBeta. 3aKOHBI IPETOMIICHHS cBeTa. AOCOTIOTHBIN MOKa3aTelhb
MPEIIOMJICHUS. [TosHOE BHYTPEHHEE oTpaxenue. [IpenenbHblii yroJu
IIOJTHOTO BHYTPEHHETO OTPAXKEHUSI.

Hucnepcust ceeta. ClnoxHBIM cocTaB Oenoro ceera. L[Ber.

Cobwuparomue u pacceuBaromue JuH3bl. ToHkas nuH3a. DOKyCHOE pacCTOSHHUE U
onTUYeCKas cuiaa TOHKOW nuH3BL [locTpoenne wu3o0paxeHuil B coOuparonux U
paccenBarouX JuH3axX. PopMyra TOHKOU JUH3BL. Y BEJIMUECHUE, JaBAEMOE JIMH3O0M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. UuTepdepenius cBera. KorepeHTHbIE WCTOYHHMKHU. Y CIOBUS
HAOJIOICHUST MaKCUMyMOB M MHHHMYMOB B HMHTEP(GEPEHIIMOHHOW KapTHHE OT ABYX
cuH(pa3HBIX KOTE€PEHTHBIX HCTOYHHUKOB.

Hudpakuusa csera. [udpaknmonHas pemieTka. YciaoBHe HAOTIOJEHUS TJIABHBIX
MaKCUMYMOB TIPHU NaJeHUN MOHOXPOMATHYECKOTO CBETa Ha JUPPAKIIMOHHYIO PEIIETKY.

ITonspuszaums ceera.

TexHuueckue ycTporucTBa U MPAKTUIECKOE MPUMEHEHHE: OUKH, JIyna, (poToarnrmapar,
MPOEKIMOHHBIN alMapaT, MUKPOCKOII, TE€JIECKOI, BOJOKOHHAs ONTHKA, NTU(PPaKIMOHHASL
pelIeTKa, MOJSPOUSI.

Jlemoncmpayuu
[IpsmoniHEHOE  pAacHIpOCTpPaHEHHE, OTPAXEHHE U  IPEJIOMJIICHHE  CBETA.
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OnTuueckue npuOopBkI.
IlonHoe BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.
HccnenoBanue cBOWCTB M300paXKeHUI B JIMH3AX.
Mojenn MUKpOCKOIIA, TEIECKOIA.
HaGmonenue untepdepeHnm crera.

Ha6monenue nudpaxuun cera. Habmonenue
JUCTIEPCUU CBETA.

[TonyuyeHue cnekTpa ¢ MOMOIIbIO IPU3MBI.
[lony4yenue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHONW PEIIETKH.
Habmronenue nonspuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol
N3mepenue nokazaress NpeaoMIICHUS CTEKIIA.

UccnenoBanue cBOCTB n300pakeHuit B tnH3ax. Habmonenne
JUCIIEPCUHU CBETA.

Pa3zznesn 6. OcHOBBI crIeNMATBLHON TEOPUH OTHOCUTEIBHOCTH

['paHunpl NpUMEHUMOCTH Kilaccuyecko MexaHuku. IloctynaTel crnenuanbHON
TEOPUH OTHOCUTEJIIBHOCTH: HMHBAPUAHTHOCTh MOJIYJsl CKOPOCTH CBETa B BaKyyMe,
IPUHIUI OTHOCUTEIBHOCTH DHHIITEHHA.

OTHOCUTENIBHOCTh OJHOBPEMEHHOCTU. 3aMeIJICeHME BPEMEHU U COKpAallEHUE
JUIAHBI.

DHeprusi U UMIYJIbC PEISATUBUCTCKONW YACTHUIIBIL.

CBs13b MacChI C JHEPTUEN U UMITYJILCOM PEISTUBUCTCKON YaCTHULIBI. DHEPIHUS MOKOSI.

Paznen 7. KBanToBas pusuka Tema 1.
Dnemenmovl K6aHmMoGoI ONMUKU

®oronsl. Dopmyna [lnanka cBs3u 3Heprun PoTOHA C €T0 YACTOTOW. DHEPrus U
UMITYJIbC (POTOHA.

OtkpeiTie u wucciuenoBanue (orodddexra. OmbiTe A.I'. CroneToBa. 3aKOHBI
dororddexra. VYpaBuenue DitHmTeHa a8 doTtodrddexra. «KpacHas rpaHHIAa»
dboToarddexra.

JlaBnenue ceeta. OnbiTel [1.H. JIebenena.

XHUMHUYECKOE JEUCTBUE CBETA.
TexHuueckue yCTPOHMCTBA M MPAKTUYECKOE TMPUMEHEHHE: (POTOIIEMEHT,
dboTogaTunK, comHeuHas OaTapes, CBETOAUOI.

Jlemoncmpayuu
®doT1o3¢dPeKT Ha YCTAaHOBKE C ITMHKOBOM IJIACTHHOM.
HccnenoBanne 3aKkoHOB BHEMIHETO (poTodhPeKTa.
Csetoauon.
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Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pe3epdopaa mo paccessHuIo 0.-4acTHIl.
[Inanerapuas monens aroma. [Toctynatel bopa. M3nydenue u noriomeHue GOTOHOB
IIPU NIEPEXOJIE aTOMa C OJHOTO YPOBHSI DHEPTUM Ha Apyrou. Buasl cnexktpoB. Cexktp
YPOBHEH SHEPTUM ATOMA BOJOPOJA.

BonHoBeie cBoiicTBa uyactul. Bomubel ge bpoitnsa. KopnyckynasipHO-BOITHOBOM
IyaJli3M.

CrnoHTaHHOE U BBIHYXJECHHOE U3JTyYEHHE.

TexHuueckne yCTpOMCTBa U MPAKTUUYECKOE MPUMEHEHHE: CHEKTPAJIbHBIN aHAIU3
(CIEKTPOCKOIT), J1a3ep, KBAHTOBBIH KOMITHIOTED.
Jlemoncmpayuu

Mopnens onbita Pesepdopaa.

Ornpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenue nuueiyaThiX CIEKTPOB u3nyuenus. Jlazep.

Yuenuuecxuii sxcnepumenm, nabopamophule pabomoi
HaGmronenne muHevaToro cekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI,  JOKa3bIBAIOIIUE  CJIOXKHOCTh CTpoeHHs siapa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a mo onpeaeeHno coctaBa paanoakKTHBHOTO
uznyuenus. CoiicTBa anbda-, Oera-, raMMa-u3nydeHus. BiusHue pagnoakTHBHOCTH
Ha KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHA | HeWTtpoHa. HykimoHHas Mogens sapa [eizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sigpa. M30Tomnsl.

Anbda-pacnan. DIeKTpOHHBIN U TO3UTPOHHBIN OeTa-pacnal. ['amma-u3nydeHue.
3aKOH paJMOAKTUBHOIO pacnaja.

DHeprusi CBsI3U HYKIIOHOB B siipe. Snepubie cuibl. JledexT maccsl sapa.

SAnepHble peakunu. /lenenue u cuHTE3 S€EP.

SAnepusrit peakrop. Tepmosiaepubiii cunte3. [IpobiieMbl U MEPCIIEKTUBHI SACPHON
AHEPIreTUKU. DKOJIOTUYECKUE ACTIEKThI SIICPHON SHEPTETUKH.

DOneMeHTapHble YacTUllbl. OTKPBITHUE TO3UTPOHA.

Metobl HAOJIIOACHUS U PETUCTPALIMH JIEMEHTAPHBIX YaCTHIL.

dyH1aMeHTaIbHbIe B3auMoeicTBUS. EAMHCTBO (hr3nyecKoil KapTUHBI MUpa.

TexHnueckne yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHHE: JIO3UMETpP, Kamepa
Buiibcona, siaepHblil peakTop, aToMHas 0oMoa.
Jlemoncmpayuu

CdeTurK HOHU3UPYIOIIMX YACTHII.
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Yuenuueckuii sxcnepumenm, nabopamopruie pabomul
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (hoTorpadusim).

Paszzgen 8. DiieMeHTHI ACTPOHOMUM U ACTPO(PU3IUKH

Otanbl pa3BUTHS acTpoHOMUU. lIpHKiIagHOE M MHPOBO33PEHUYECKOE 3HAYEHUE
ACTPOHOMMH.

Bun 3Bezgnoro He6a. Co3Be3nusi, sipkue 3B€3/1bl, IVIAHETHI, UX BUIUMOE JBH)KCHHE.

Conneynas cucrema.

Connue. Conneunast akTUBHOCTb. MlcTouHMK sHeprun ConHIa U 3B€37. 3BE3/Ibl, UX
OCHOBHBIE XAPAaKTEPUCTUKH. JlnarpaMma «CHeKTpajIbHbIN KJIACC — CBETUMOCTBY. 3BE3/bI
[JIABHOM MOCJIEI0BATEIBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTB) JJIsI 3BE3/] TJIABHOM
NOCJIEIOBATENIBHOCTH. BHyTpeHHee cTpoeHue 3Be31. COBpEMEHHBIE MPEACTABICHUS O
IPOUCXOKAEHUU U 3BOTOLNN COHIA U 3B€3/1. DTallbl )KU3HU 3BE3/1.

Mueunsiii [1yTs — Hama ["anaktuka. [lonoxxenue u asuxxenue CoiHia B ['aakTuke.
Tunel ranaktuk. Pagroranaktuky v kBazapsl. YepHbIE IBIPHI B SIAPAX TAITAKTUK.

Bcenennas. Pacimpenne Beenennoit. 3akon Xa0606ma. Pazberanue rajakTuk.
Teopust bosibiioro B3peiBa. PenmmkTOBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaramakTuka.

Hepemiennsie mpo6ieMbl aCTPOHOMUMU.
Yuenuuecxue nabnooenus

HaGmionenusi HEBOOPY)KEHHBIM TIJIa30M C HMCHOJIB30BAHUEM KOMIIBIOTEPHBIX
NPWIOXKEHU M NIJIs1 OTpeIeICHHS TIOJI0KEHUSI HEOECHBIX 00BEKTOB HA KOHKPETHYIO IaTy:
OCHOBHBIE c03Be311s1 CEBEPHOTO MOIYIIAPUS U SIPKUE 3BE3/IbL.

Ha6monenus B Teneckon Jlyasl, mianet, Miteanoro IlyTwu.

O6o0maroiiee NOBTOPEHNE

Ponb hu3uku 1 acTpOHOMUN B SKOHOMUYECKOM, TEXHOJOTHUECKOM, COITMAIbHON U
ATUYECKON chepax AEATEIHHOCTH YEJIOBEKA, POJIb U MECTO (M3MKU U aCTPOHOMHUHU B
COBPEMEHHOW HAy4YyHOW KapTUHE MHUpA, POJib (U3MYECKOW Teopuu B (HOPMHPOBAHUU
MpeACTaBICHU 0 (PU3NYECKON KapTUHE MUpPa, MECTO (M3MUYECKOW KApTUHBI MHpa B
o01IeM psiIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUN O TIPUPO/IC.

Me:xknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢pusznku 6a30Boro ypoBHs B 11 Kmacce ocymiecTBIsSETCS ¢ yIETOM
COJIepKaTeNIbHbIX MEXIPEIMETHBIX CBSI3€H ¢ KypcaMu MaTEMaTHKH, OMOJIOTHH, XUMUH,
reorpadum ¥ TEXHOJIOTHH.

Mescnpeomemnvie noHamusi, CBSI3AHHBIE C M3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHUE, Hay4YHbIN (DaKT, TUnoTe3a, pu3nueckas BEIUYMHA, 3aKOH, TEOpPHUS,
HaOJII0/IeHHEe, SKCIIEPUMEHT, MOJICTTUPOBaHUE, MOJIEb, U3BMEPECHHUE.
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Mamemamuxa: pemieHue CUCTEMBl YPaBHEHHH, TPUTOHOMETPUUECKHE (YHKIIHH:
CHUHYC, KOCHHYC, TaHT€HC, KOTaHT€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPHl M HX TMPOEKIMH Ha OCH KOOPJIWHAT, CJIOXEHHE BEKTOPOB, MPOU3BOJHBIC
AJIEMEHTapHBIX (QYHKIWN, TPU3HAKK TTOOOHS TPEYTOJbHUKOB, ONpeAeNeHIE TUIOMIA U
IJIOCKUX (puryp u oobema Ted.

bBuonozus: anexrpudeckue sIBICHUS B )KUBOM MPUPOJE, KoJeOaTeIbHbIE IBUKECHHUS
B JKMBOM NIPUPOJE, ONTUYECKUE SIBJIICHUSA B KUBOM IPUPOJE, NEHUCTBUE paavallUd Ha
JKUBBIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAS] CTPYKTYpa TBEPABIX TET,
MEXaHM3MbI 00pPa30BaHUsl KPUCTATUIMUECKON pelIeTKH, CIEKTPaIbHbIA aHAIU3.

l'eocpaghus: MarHuTHBIE TOJIIOCAa 3€MIIM, 3aJleKU MarHUTHBIX pya, (OTOChEeMKa
36MHOI TOBEPXHOCTH, MPEICKA3AHUE 3EMIIETPACECHUM.

Texnonocusa:  TUHUM  DIIEKTpOIlEpeNad, TEHEepaTop MEPEMEHHOIO  TOKa,
ANEKTPOIBUTATENb, MHAYKIIMOHHAS [1€4b, pajap, paAuONpPUEMHUK, TEIEBU30D, AaHTCHHA,
tenepon, CBU-neub, npoeKIMOHHBIN anmapat, BOJIOKOHHAs ONITHKA, COJTHEYHAas OaTapes.

ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne ydeOHOro mpeamera «@Du3uka» Ha YpPOBHE CpEIHETO  OOIIETro
oOpaszoBanus (06a30BbIi YpPOBEHB) JOKHO OOECIECUUTh JOCTHKCHHE  CIICTYIOIINX
JMYHOCTHBIX, METAPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC PE3yJabTAaThl OCBOCHHUSA y4eOHOro mpeamera «DuU3UKa» TODKHBI
OTpakaTh TOTOBHOCTP M  CIIOCOOHOCTh  OOYYAIOIIUXCS  PYKOBOJCTBOBATHCS
chopMUpOBaHHOM BHYTpPEHHEH TO3WIHMEH  JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpHMEHTAIINH, TOBUTUBHBIX BHYTPEHHUX YOCKAECHUM, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHUHCKOTO OOIIEeCTBA, paCIIMPEHUE >KU3HEHHOTO OMbITa U OIbITa
NESTEIbHOCTA B TMPOLECCE peaau3allii OCHOBHBIX HAMpPaBJICHUM BOCIHUTATEIbHOU
JCATCIBHOCTH, B TOM YMCJIC B YacTH: 1) rpaskIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTb IPAXKAAHCKON MO3UIIUU 00YUYAIOIIErOCsl KaK aKTUBHOTO
U OTBETCTBEHHOTO UJIEHAa POCCUHCKOro oOIllecTBa; NPHUHATUE TPagUIMOHHBIX
00111e4eTIOBEYECKUX TYMAHUCTUUECKUX U IEMOKPATUYECKUX
LIEHHOCTEW; TOTOBHOCTH BECTH COBMECTHYIO JICSITEILHOCTh B MHTEPECAX IPAKIAHCKOTO
oO111ecTBa, y4aCTBOBATh B CaMOYIIPABJICHUU B 00pa30BaTEeIbHON OpraHU3allu; YMEHUE

BSaHMOHCﬁCTBOBaTB C conraJIbHbIMU MHCTUTYTaMHU B COOTBETCTBUU C UX
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GYyHKIMSMUA Y Ha3HAYEHUEM; TOTOBHOCTh K TyMaHUTapHOU U
BOJIOHTEPCKOM JEATEIIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSI:
c(OpPMHUPOBAHHOCTh POCCUICKON TIpakIAaHCKOW WACHTUYHOCTH, MATPUOTU3MA;

IHEHHOCTHOC OTHOICHNEC K rOCYAapCTBEHHLIM CUMBOJIaAM, JOCTHKCHUAM

POCCHIICKHMX yYCHBIX B 00J1aCTH (DPU3UKU U TEXHHKE; 3)
AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA

C(I)OpMI/IpOBaHHOCTB HPaBCTBCHHOT'O CO3HaHUA, OTHYCCKOI'O IHOBCACHMUA,
CIIOCOOHOCTD OLCHUBATH CUTYAlIUIO U IPUHUMATL OCO3HAHHBIC PCIICHU,

OPHEHTHUPYSICh Ha MOpPalbHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH, B TOM YHCIE B
HESTEIbHOCTH YYEHOT0; OCO3HAHHME JIMYHOIO BKIaJa B IOCTPOEHHE YCTOWYMBOIO
OyayIIero;
4) 3¢TeTHYECKOro BOCIIMTAHMS

ACTETHYECKOE OTHOIIEHHE K MUPY, BKJIIOYask 3CTETHKY HAyYHOI'O TBOPUYECTBA,

HpUCYIIETo GPU3NUECKON HayKe; D)
TPYA0OBOI'0 BOCTIMTAHUS:

MHTEPEC K Pa3INIHBIM cepam MpodeccnoHaTbHOM NesTEIEHOCTH, B TOM YHCIIe
CBSI3aHHBIM ¢ (PU3MKON M TEXHMKOH, yMEHHE COBEpIIaTh OCO3HAHHBINA BBHIOOp OymyIei
npodeCCU W PEaNM30BBIBATH COOCTBEHHBIC JKU3HEHHBIC IUIaHBI, TOTOBHOCTH W
CIOCOOHOCTh K 00pa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCTH (PU3HKU

Ha MPOTSHKCHUH BCEH KU3HU; 6)
IKOJIOTHYECKOT0 BOCTIMTAHHUS:

c(hOpPMHUPOBAHHOCTH IKOJIOTHUECKOU KYIbTYpPhl, 0CO3HAHHE TI00aIBLHOTO XapakTepa

AKOJIOTUYECKUX MPOoOJIeM; IUIAHUPOBAHUE U OCYILIECTBICHUE IEUCTBUI B OKPYKaIOIIEH
cpeie Ha OCHOBE

3HAHUS LEJIEd YCTOWYNBOTO PAa3BUTHS YEJIOBEUECTBA;
Pacimmpenune omnbiTa OESATENBHOCTH 3KOJOTHYECKOW HAIPABJIEHHOCTH HA OCHOBE

UMEIONINXCS 3HAHUH 10 (hH3HKE; 7) EHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTUs (U3NYECKON HAYKU; OCO3HAHUE IIEHHOCTH HAYYHOM JIeSITEIbHOCTH, TOTOBHOCTh
B MPOLIECCE U3YUECHUS
(GU3UKH  OCYHIECTBISITH  MPOEKTHYD W HCCIENOBATENbCKYI  JEATENbHOCTb
VHJIMBU1YaJbHO U B TPYIIIIE.
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B mporecce mOCTHXKEHHS JIMUHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPAMMBI  I10
bu3uKe 1J1s1 ypOBHS CpeIHEro 0011eT0 00pa30BaHUs Y 00y4arOIUXCsl COBEPILICHCTBYETCS
AMOIMOHATBHBIN UHTEIUIEKT, MPEANOoIaraloniuil cOpMUPOBAHHOCT:

CaMOCO3HaHMs, BKJIOYAIOIIETO0 CIOCOOHOCTh IMOHUMATh CBOE SMOLMOHAIBHOE
COCTOSIHUE, BUJICTh HAIIPABJIEHHUS Pa3BUTHS COOCTBEHHOW SMOIIMOHAIBHOU chephl, OBITh
YBEPEHHBIM B ce0Oe; caMOperyJupoBaHMs, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHUE
MPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEJEHUE, CIIOCOOHOCTh aJalmTHUPOBATHCA K
AMOIIMOHATBHBIM HW3MEHEHUSIM U TIPOSIBISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;
BHYTpPEHHEN MOTHBAIMH, BKIIOYAIOIIEH CTPEMIICHUE K IOCTUKEHUIO TIEJIH
U YCIeXy, ONTHUMHU3M, WHHUIIMATUBHOCTH, YMEHUE JEWCTBOBATh, HMCXOJs W3 CBOMX
BO3MOKHOCTEH;, SMIATHH, BKJIIOYAIOIICH CIMOCOOHOCTh IMOHMMATh SMOIMOHAIBHOE
COCTOSTHUE
JIPYTUX, YYUTBHIBATh €T0 MPHU OCYIIECTBICHUU OOIIEHUS, CTIOCOOHOCTh K COUYBCTBUIO H
COTIEPE)KMBAHUIO; COIUAJIBHBIX HABBIKOB, BKJIIOUAIOIIMX CIIOCOOHOCTh BBICTPAMBAThH
OTHOIIICHHUSI
C APYTUMU JIOJIbMH, 3a00TUTHCS, IPOSIBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIe YHUBeEpPCAJIbHbIE YUeOHbIE JeiicTBUS Ba3oBbie

Joruvyeckue aecTBHA:
CaMOCTOSITEILHO (hOPMYJIMPOBATH M aKTYaJIU3UPOBATH IPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE; OIpPEEIATh LEIU IeSITEIbHOCTH, 33/1aBaTh MapaMeTphbl U KPUTEPUU UX

JTOCTH)KCHHUS, BBIABISTE 3aKOHOMEPHOCTH M IPOTUBOPEUYUS B PACCMATPHBACMBIX
bu3mIecKux

SBJICHUSX; pa3pabaThIiBaTh IJIaH PEIICHUs MPOOJIEMBI C YIETOM aHAIN3a UMEIOIIUXCS

MAaTEPUAIBHBIX U HEMATEPUAIBHBIX PECYPCOB; BHOCUTH KOPPEKTUBBI B JEATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJILTATOB

LIEJIAM, OLICHUBATh PUCKU IOCJIEACTBUN IESATEIbHOCTH; KOOPIAMHUPOBATH U BBINOJIHSITH
paboTy B YCIOBUSX pPeaJbHOTO, BUPTYAJIHLHOTO

Y KOMOMHHMPOBAHHOT'O B3aMMO/JICHCTBHS; pa3BUBATh KPEATUBHOE MBIIIICHUE
MIpY PEIICHUH KU3HEHHBIX NMpo0seM. ba3oBble Hcc/ie0BaTeIbLCKHE
AeHCTBUA.

BJIaACTb H&y‘-IHOfI TCpMHHOJ’IOFHCﬁ, KJIIOYCBBIMU ITIOHATHUAMHN U MCTOAaMH

(dbu3nYecKol HAayKu; BIAJIETh HaBbIKAMU Y4Y€OHO-UCCIEIOBATEIBCKOM M MPOEKTHOU
NEATENbHOCTH
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B o0yiactu (HU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOUCKY
METOJIOB PEHICHUS 3a/1a4 (PU3NIECKOTO COACPIKAaHMUs, IPUMEHEHUIO PA3INIHBIX METOI0B
MO3HAHMS;

BJAQJeTh BUJAAMH JICATEIBHOCTH IO TIOJYyYEHHIO HOBOTO 3HAHHUSA, €ro

MHTEpIpETalny, NPeoOpa30BaAHUIO U IPUMEHEHHUIO B PA3IMYHbBIX YU€OHBIX CUTYallUsIX, B
TOM YHMCJIE TIPU CO3[JaHUU YUYE€OHBIX TPOEKTOB B 00JACTH (PU3HUKU; BBISBISATH NPUUUHHO-
CJIE/ICTBEHHBIE CBSI3M U aKTYaJU3UpPOBATh 3ajady, BBIABUIATb TUIIOTE3y €€ PEIICHMUS,
HaXOAUTh apryMEHTHI JUIsl I0KAa3aTeNbCTBA CBOMX YTBEPXKJICHUM, 3a7aBaTh NapaMeTphbl U
KPUTEPUH PELICHUS; aHAIM3UPOBATH MOTYYEHHbIE B X0JI€ PEIICHUS 3a]la4ll PEe3yJIbTaThl,
KPUTHYECKU

OLICHMBATh X JOCTOBEPHOCTb, TPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBUSIX; CTABUTH

1 popMyIMpPOBaTH COOCTBEHHBIE 3a]jaul B 00pa30BaTeIbHON

JESATEIBHOCTH, B TOM YHCJIC TIPH U3YYCHUH (DU3MKH; 1aBaTh OLICHKY HOBBIM CHUTYaIUsIM,
OIICHMBATh TPUOOPETCHHBIM OIBIT; YMETh IEPCHOCHTh 3HAaHHUS TI0 (U3HKE B
NPAKTHYCCKYIO 00JIaCTh JKU3HEACATCIIBHOCTH; YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HbIX
IIpeAMETHBIX 00J1acTei; BBIABUTATh HOBBIC WJEH, MPEAJIaraTb OPUTrHHAIBHBIE TIOIXOIbI
U PEIICHUs; CTaBUTh MPOOJIEMBI U 33J1auH, JOMYCKAOIINE aTbTEPHATUBHBIC PEIICHUS.
PabGora ¢ undgopmanmeii:

BJIAJE€Th HABBIKAMHU TIOJyYeHUS HHPOpMAIuu  (DU3NYECKOTO  COJIepIKAHUS
U3 HCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIILHO OCYIIECTBIATh TOUCK, aHAJIN3,
CHUCTEMATH3alUI0 U MHTEPIPETAIINI0 HHOOPMAIIMH PAa3TUIHBIX BHJIOB U (OpM
IPEACTaBICHUS, OICHUBATh JOCTOBEPHOCTh

uH(dOopMaIny;

UCITOJIB30BaTh CPEACTBAa MH()OPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
pelIeHNd KOTHUTHMBHBIX, KOMMYHHMKATHUBHBIX W OpPraHM3allMOHHBIX 3aja4 c
cobmoeHneM  TpeOOBaHMK  APrOHOMHUKH, TEXHUKH O€30MMacHOCTH, THTHCHBI,
pecypcocOepexeHus, MPaBOBBIX U ATUYECKUX HOPM, HOPM HH()OPMAIIMOHHON
0€30I1aCHOCTH; CO3/1aBaTh TEKCThI (PU3MUECKOTO COJIEPIKAHUS B Pa3IMUHBIX (hopMaTax C

Y4ETOM
Ha3HaUYCHUs WHPOPMAIMA W IIEJICBOH ayJAUTOPHUH, BBIOMpAs ONTHUMAJIbHYIO GopMy
MPEACTABICHNS M BU3YaJIU3alIUH.

KoMmmyHuKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIE 1CHCTBUS
Oo0wenue:

OCYHIECTBIISITh OOLIEHWE Ha ypoKax (DM3UKU U BO BHE-YPOUHOU JEATEIIbHOCTH;
pacro3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTyallUd W CMATr4aTh KOH(IIMKTHI,
Pa3BEPHYTO U JIOTUYHO U3JIATaTh CBOKO TOUKY 3PEHUS C UCTIOJIb30BAHUEM SI3BIKOBBIX

CpPEICTB.
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CoBMecTHaAA 1eATEIbHOCTD:
IIOHUMATh MW MHCIIOJIB30BaTh HpeI/IMYI]_IeCTBa KOMaHﬂHOfI n HHI[HBHI[yaHBHOﬁ
paboThl; BRIOMpATh TEMATUKY U METOJbl COBMECTHBIX ACHCTBUHN C y4e€TOM OOIIMX
UHTEPECOB,

U BO3MOXKXHOCTEH KaKXI0ro 4ji€Ha KOJJIJICKTHBA, IIPpUHUMATb LCJIA COBMECTHOU
ACATCIbHOCTH, OPraHU30BbIBATh U KOOPAWHHUPOBATH

HeﬁCTBI/IH 110 €€ JOCTHKCHHUIO. COCTABJIATD I1JIaH I[eﬁCTBI/Iﬁ, pacnpeaciiATb poJid ¢ Y4€TOM
MHEHUM YU4aCTHHUKOB, O6cy}KI[aTB PE3YIbTAThI COBMECTHOM pa6OTBI; OLCHHUBATH
Ka49CCTBO CBOCTO BKJIaZd U KaXKXKA0I'0O YHACTHHUKA KOMAaH/IbI B O6H.[I/IfI

pPe3yabTaT II0 p83pa6OTaHHBIM KpUTCpHUAM, MpCajiaraTb HOBBIC IIPOCKTHI, OLICHUBATH
nJICcHu C IMO3UlIN1u HOBHU3HBI,

OPUTMHAJIBHOCTH, HpaKTHqCCKOﬁ 3HAYUMOCTH, OCYHCCTBIIATDH ITO3UTHUBHOC
CTPATCTHYCCKOC ITOBCACHUC B PA3JIMYHBIX CUTYyaAllUAX,

IMPOABJIATH TBOPUYCCTBO U B006pa}KCHI/I€, OBITH NHHUIIMATUBHBIM.

PerysiTuBHbIE YHHMBepPCAJIbHbIE Y4eOHbIe [1eiicTBUSA

Camoopranusanus:
CaMOCTOSITEIILHO OCYIIECTBIISATh MO3HABATENBHYIO IEATEILHOCTD B 0071aCTH (GU3UKU
Y aCTPOHOMHH, BBISBIIATH MPOOJIEMBI, CTABUTH U (POPMYIHPOBATH COOCTBEHHBIC 3aJ]1a4H;

CaMOCTOATEIBHO COCTaBJISATh IJIAH PENICHUS PACUETHBIX M KAYECTBEHHBIX 3a/ad,
IJIaH  BBITIOJIHEHUS TPAKTHYECKOW paboThl € yYETOM HMEIOIIUXCS PECypPCOB,
COOCTBEHHBIX BO3MOXKHOCTECH WM TIPEANOUYTCHHM; JaBaTh OLICHKY HOBBIM CHTYaIIUSIM;
pacMpATh paMKH y4eOHOrOo MpeIMeTa Ha OCHOBE JUYHBIX MPEANOYTCHHH; JeNaTh
OCO3HAHHBIN BBIOODP, ApTYMEHTHPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH

3a pelieHue; OIICHUBATh
MPUOOPETCHHBIN OTIBIT;

croco0CTBOBATH (HOPMHUPOBAHUIO M MPOSBICHUIO SPYIULIAN B 00J1acTH (DU3UKH,

MOCTOSSHHO  TOBBIIIATH  CBOM  00pa30oBaTeNbHBIM U KYJBTYPHBIM  ypOBEHD.
CaMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CHUTYyAllUAM, BHOCUTb KOPPCKTHUBLI B ACATCIIbHOCTD,

OILICHMBATh COOTBETCTBHE PE3YJbTATOB IIEJISIM; BJIAJIETh HABBIKAMH MO3HABATEIbHOMU
pedrexkcuu Kak 0CO3HAHMS COBEPIIIAEMBIX

JNEUCTBUA M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJbTATOB U OCHOBAHWI; HCIOJIb30BAaTh
npueMbl pedIeKCUH JJI OLIEHKU CUTYalliu, BBIOOpa BEPHOTO
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peleHns; OLIEHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATH PELICHMS IO UX CHUKEHUIO;
IIPUHUMATh MOTUBBI U aPTYMEHTBI APYTUX IIPU AHAIN3E PE3YJIbTATOB AEATEIBHOCTH.

IIpunsiTHe ceds U APyrux:
MIPUHUMATH Ce0sl, TOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI M aPIYMEHTBI IPYTUX P aHAJIU3€E PE3YIBTATOB IESTENBHOCTH;
MPU3HABATH CBOE MPaBO M MPABO APYIHX HA OMIMOKY.

NPEAMETHBIE PE3YJIBTATBI

B mpouecce m3ydenuss kypca Kypca ¢usuku 6azoBoro ypoBHs B 10 Kiacce
oOy4aromuiicss Hay4YuTCs:

ACMOHCTPHUPOBATH HA IPUMCPAX POJIb U MCCTO (I)I/ISI/IKI/I B q)OpMI/IpOBaHI/II/I

COBpeMeHHOﬁ HaquOﬁ KapTWUHbBI MHpPA, B PA3BUTHUU COBpeMeHHOﬁ TCXHHUKH )41
TGXHOHOFHﬁ, B HpaKTH‘ICCKOﬁ ACATCIIBHOCTHU JIIO}ICﬁ; YUUTBIBATH I'PAHUIIBI IPUMCHCHUA
N3YUYCHHBIX (i)I/ISI/ILIeCKI/IX MO)ICJIefli MaTCpuajibHasd TOYKd, HHCpHOHUAJIbBHAA CHUCTCMaA
OTCUCTa, a0COJIFOTHO TBEPAOC TCJIO, I/I,IIGaJII)HHﬁ ra3, MOJACJIN CTPOCHUA I'a30B, )KI/II[KOCTGIZ
U TBCPABIX TCII, TOYCUYHBIN BJ'ICKTpI/ILIGCKI/Iﬁ 3apiaa IIpu pCIICHUU (1)H3PI‘{CCKI/IX 3ajJgay,
pacIio3HaBaTb (1)I/I3I/I‘IGCKI/IC SABJICHHS (HpOHGCCBI) 1 O0BSICHATH NX HA OCHOBE

3aKOHOB MEXaHUKH, MOJICKYJIIPHO-KHHETHUUYECKOW TEOpHU CTPOCHUS BeEIIecTBA U
ANEKTPOJMHAMUKHU: PaBHOMEPHOE W PABHOYCKOPEHHOE TMPSMOJMHEHHOE JBUKEHUE,
CBOOOJIHOEC MaJICHUE TeJ, ABHKEHUE IO OKPYKHOCTH, UHEPIIHs, B3aUMOJICHCTBUE TeTI,
muddy3us, OpOyHOBCKOE JBMKCHHUE, CTPOSHHUE KUJIKOCTEH U TBEPBIX TEJ, U3MEHEHHE
oO0beMa Ted TIpU HarpeBaHUM (OXJIAXKJICHHH), TEIUIOBOEC paBHOBECHE, HCIapeHUE,
KOHJICHCAIIMS, TUTABJICHUE, KPUCTAJUTH3AIINsI, KUTICHHE, BIIAXKHOCTD BO31yXa, TTOBBIIICHUE
JIaBJICHUS Ta3a MPH €ro HarpeBaHWU B 3aKPBITOM COCYE, CBSI3b MEXIy MapamMeTpamu
COCTOSIHMSA Ta3a B H3OMpoIeccax, OJJICKTpU3aIUs TeJ, B3aUMOJICHCTBUE 3apsioB;
OIMMKCHIBATh MEXAHMUYECKOE JBIKCHHE, UCTIONb3Ys (PU3MUECKHE BETUYHHBI: KOOPANHATA,
myTh, MEpEMENICHUE, CKOPOCTh, YCKOPEHHME, Macca Teja, CHIla, UMITYJIbC Tena,
KMHETUYECKas SHEPIHs, MOTEHIIMATbHAS SJHEPTUsl, MEXaHUUYeCcKasi padoTa, MeXaHU4eCKast
MOIITHOCTG; TIPH ONKCAHUU MPABUIHLHO TPAKTOBATh (DU3MYECKUIN CMBICI UCIIOIB3YEMBIX
BEITMYMH, MX 0003HAUEHUS W €IWHUIIBI, HAXOIUTH (POPMYIIBI, CBSA3BIBAIOIINE JTAHHYIO
¢u3nUeCKyl0 BEIWYMHY C JAPYTMMH BEIMYWHAMU; OMUCHIBATH N3YYCHHBIC TEIJIOBBIC
CBOWCTBA TE€J U TEIJIOBBIC SIBJICHUS, UCTIONIB3Ys (PU3MYECKUE BETUUYMHBI: TABICHHE Ta3a,
TEeMIIepaTypa, CpEeIHsSl KHHETHYECKas JHEPTys XAaOTHUECKOTO JBIDKCHHS MOJICKYI,
CpPEeIHEKBaApaTUIHASI CKOPOCTh MOJICKYJ, KOJTMYECTBO TEIIOTHI, BHYTPCHHSST SHEPTHSI,
pabota ra3a, K03 HUIMEHT MOJE3HOTO ASHCTBUS TEIIOBOTO JABUTATENIS; MPU ONMUCAHUN
MPABUIIHLHO TPAKTOBATH (PU3UUECKHUI CMBICI UCITOJIB3YEMbIX BEIMUWH, IX 0003HAYCHUS U
CAVHUIIBI, HAXOIWUTH (OPMYJIBI, CBS3BIBAIONIME JAHHYIO (PU3WYECKYI0 BEIHYUHY C
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IPYTMMH BEJIMYMHAM; ONMCHIBATH W3YUYEHHBIE AJIEKTPUYECKHE CBOMCTBA BEIIECTBA U
AIEKTPUUYECKHE

ABJIEHUS (TIPOLECCHI), HUCHOJB3Yd (U3MUYECKUE BEJIMYMHBL: BJIEKTPUUYECKUU 3apsij,
ANEKTPUUYECKOE TOJIE€, HAPSHKEHHOCTh NOJISI, MOTEHIMA, PA3HOCTh MOTEHIMAIIOB; IpHU
ONMHMCAHUM TPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIOJIb3YEMbIX BEJIMYUH, UX
0003HaYEHUsI U €IMHMIIBL; YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PU3NYECKYIO
BEJIMYMHY C IPYTMMHU BEJIMUYMHAMM; aHATM3UPOBATh (PU3UUECKHUE MPOIECCH U SIBICHMUS,
UCIIOJIB3YA (PU3NYECKUe 3aKOHbBI

U OPUHLUNBL: 3aKOH BceMmupHOro taroreHus, I, II u III 3akonsr HeroToHa, 3akoH
COXpPAaHEHMSI MEXAHWYECKOW DHEPruH, 3aKOH COXPAHEHMsS MMIIYJIbCa, MPUHIUII
CyNEepHO3ULMHA CHJI, TPUHIUI PABHONPABUS HWHEPUUAIBHBIX CHCTEM OTCYETA,
MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOEHHUS BEIIECTBA, T'A30BbIE 3aKOHBI, CBA3b
CpellHEe KWHETHYECKOM OHHEPruu TEeIJIOBOTO JIBIXKEHHUS MOJIEKYJT € aOCONIOTHOM
TEMIIEPATYPOl, MEPBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHS DJIEKTPUYECKOTO
3apsna, 3akoH KyloHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (HOPMYIUPOBKY 3aKOHA, €ro
MaTEMaTUYECKOEe BBIpAKEHHE U yCJIOBUS (TpaHUIBl, OOJACTH) NPUMEHHUMOCTH;
OOBSICHATH OCHOBHBIE TPUHLMIIBI JACHCTBHUS MAIIUH, HOPUOOPOB U TEXHUYECKUX
YCTPOWCTB; pas3iuuyaTh YCJIOBHsS MX O€30MaCHOrO MCIIOJIb30BAHMS B IOBCEIHEBHOU
KU3HU;  BBIIOJIHATH HKCIEPUMEHTHI 10 HCCIEAOBAHHIO (DU3MYECKUX SBICHUA U
IIPOLIECCOB C HCIIOJIB30BAHUEM IIPSAMBIX, M KOCBEHHBIX W3MEPEHUH, IPU OTOM
dbopmynupoBaTh MpobiIeMy/3alayy W THUIIOTE3y Y4eOHOTro SKCIEPUMEHTa, COOupaTh
YCTaHOBKY U3 NpPEAJIOKEHHOT0 00OpYyI0BaHUs, MPOBOJUTH ONBIT U (OPMYIHUPOBATH
BBIBOJIbl; OCYLIECTBIIATH MPSIMbIE U KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BEIUYUH, MPU
3TOM BBIOMPATh ONTUMAJIbHBIN CIOCOO M3MEPEHUS U HCIOIb30BaTh U3BECTHBIE METO/IbI
OLICHKH MTOTPENTHOCTEN U3MEPECHUN;

MCCJIEI0BATh 3aBUCUMOCTH MEXy (DM3NYECKUMU BETUYHMHAMU C HUCIIOIH30BAHUEM
MPSAMBIX U3MEPEHUHN, TPU ATOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCUPOBATH PE3YIHTATHI
MOJIYYCHHOW 3aBUCHUMOCTU (PM3MUYECKHX BEIUYHMH B BUC TaONHIl U rpaduKoB, JenaTh
BBIBOJIBI TIO pEe3yJbTaTaM HMCCIEIOBAHUS;, COOMIOAATh MpaBuia O€30MacHOro Tpyaa Mpu
MIPOBEICHUY UCCIEAOBAHUI B paMKaxX

y4e0HOTO IKCIIEPUMEHTA, Y4eOHO-UCCIIeN0BATEThCKOW U TIPOEKTHON JESITEIIBHOCTH C
MCITOJIb30BAaHUEM M3MEPUTETBHBIX YCTPOUCTB U TAOOPATOPHOTO 00OPYIOBAHHUS;, PEIIATh
pacyeTHbIE 3a/la4d C SBHO 3aJIaHHON (DU3MYECKOW MOJENbIO, MCIONB3YsS (U3HUECKHUE
3aKOHBI M MPUHIMIIBI, HA OCHOBE aHalIM3a YCJIOBHUS 3aJaud BBIOUpATh (DU3UUECKYIO
MOJIENb, BBIJIENATh (PU3NUECKUE BETUYMHBI U (POPMYIIbI, HEOOXOAUMBIE IS €€ PEIIeHUSs,
MPOBOJIUTh PACUYEThl U OLEHUBATH PEATBHOCTh IMOJIYYEHHOrO 3HAaYeHUs] (U3UUYECKOU
BEJIMYMHBI; pelarhb Ka4eCTBEHHBIE 3a7a4u: BBICTPAaNBaTh JIOTUYECKH
HENPOTHUBOPEYUBYIO
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LIETIOYKY PACCYKICHUHN C UCIIOJIb30BAHUEM H3YyUYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEU W
(u3nuecKuX SBICHUM; HMCIOJb30BaTh MPU PELIEHUU Y4YEOHBIX 3a7a4 COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTMHM JJI1 TNOMCKA, CTPYKTYPUPOBAHMS, WHTEPHPETALUU U
MpPEACTaBICHUs Y4E€OHOM W HAYYHO-TIONMYJSIPHOM HMH(POpPMalMH, TOJYYEHHOH H3
pPa3IUYHBIX MCTOYHUKOB, KPUTHYECKH AaHAIM3UPOBATH IMOJIy4aeMyl HH(POpMaLUIO;
MPUBOJIUTH MIPUMEPHI BKJIA/Ia POCCUMCKUX U 3apYOECKHBIX YUEHBIX-(DHU3UKOB

B pa3BUTHE HayKH, OOBSICHEHUE MPOLIECCOB OKPYKAIOIIEr0 MUPa, B Pa3BUTUE TEXHUKHU U
TEXHOJIOTUI; UCIIOJIb30BATh TEOPETUUECKUE 3HAHUS IO (PU3KKE B OBCEIHEBHON KU3HU
st obecriedeHus: 0e30MacHOCTU MpU OOpalleHUH ¢ NpubopamMu M TEXHUYECKUMHU
YCTPOWCTBAaMH, JUIsl COXPAHEHHUS 370pPOBbsl U COOJIIOJEHUS HOPM 3KOJOTHYECKOIO
NOBE/ICHHSI B OKpY’Karollel cpene; paboTaTh B Tpymre € BBIIOJHEHUEM Pa3IUYHBIX
COLIMAJIBHBIX POJIEH, IJIAHUPOBATh pPabOTy TPYIIbI, PAUOHATBHO paCIpeaesiaTh
00S13aHHOCTH U IJIAHUPOBATH JEATEILHOCTh B HECTAHAAPTHBIX CUTYallMsIX, OLICHUBATH
BKJIAJ] Ka)KJOTO M3 YYACTHUKOB I'PYIIIHI B PEIICHUE PACCMATPUBAEMOM MPOOIIEMBI.

B mpornecce usyuenus kypca gpusnuku 6azoBoro ypoBHs B 11 ki1acce o0yuaromuiics
HaY4YUTCS:

JIEMOHCTPUPOBATH HA MMPUMEpax poJib U MecTO GU3UKHU B (HOPMUPOBAHUU

COBPEMEHHOM HAy4YyHOM KApTHUHBI MHUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKH U
TEXHOJOTHH, B TMPAKTUYECKOW JAEATEIbHOCTH JIOAEH, II€JIOCTHOCTh U €IUHCTBO
(br3HUYIeCKON KapTHHBI MUPA; YYUTHIBATh TPAHUIIBI IPUMEHEHUS N3YyUYCHHBIX (PU3HYICCKHUX
MOJEJIEN: TOUSUHBIN

AIEKTPUYECKUM 3apsifl, Jyd CBETA, TOUEYHBIM MCTOYHUK CBETA, SIACPHASI MOJEIb aTOMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO Si/[pa MPHU peleHrny GU3nIecKux 3a1ad;

pacno3HaBaTh (PU3WYECKUE SIBICHHS (TMPOIECCh) U OOBSICHATH WX HA OCHOBE
3aKOHOB DJICKTPOJUHAMUKA W KBAaHTOBOW (PU3MKH: JJIEKTpPHUECKas TMPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XHUMHUYECKOE, MAarHUTHOE JI€MCTBUSA TOKa, B3aUMOJCICTBHE
MarHuTOB, 3JIEKTPOMArHUTHASI MHAYKIIHS, IEHCTBIE MAarHUTHOTO TOJISl HA MTPOBOJIHUK C
TOKOM W JBMIKYIIUIACS 3apsiJl, JICKTPOMArHUTHBIE KOJICOaHMS ¥ BOJTHBI, TPSIMOJIMHEHHOE
pacnpoCTpaHEHHE CBETa, OTPaKCHHE, MpeTOMIICHHe, WHTephepeHI s, AUPPaKIus U
MOJIApU3aIKs CBETa, JAWCIEpcUus cBeTa, QorodnekTpudeckuii dpdext (dhoTodrddexr),
CBETOBOE JIaBJIEHUE, BO3HUKHOBEHHME JIMHEWYATOrO0 CIEKTpa aroMa BOJIOPOJa,
€CTECTBEHHAsI M MCKYCCTBEHHAs] PAJMOAKTUBHOCTH; OMHCHIBATH M3YYCHHBIC CBOMCTBA
BelllecTBa (RJIEKTPUUYECKUE, MATHUTHBIC, ONTUYECKUE, DJIEKTPUUECKYI0 MPOBOJUMOCTD
Pa3IUYHBIX CPENl) U DJIEKTPOMATHUTHBIC SIBICHUS (MPOLIECCHI), UCTIONB3Ys (HU3UUECKUE
BEITUYHMHBI: DJICKTPUYECKHA 3apsAll, CHJIa TOKa, DJJCKTPUYECKOE HampsHKCHHE,
ANEKTPUUYECKOE COMPOTUBICHUE, PA3HOCTh MOTEHIMAJIOB, AJIEKTPOABUXKYIAS CHUJIA,
paboTa TOKa, HWHAYKUUS MArHUTHOrO T1OJsA, cwia Awmmepa, cuna JlopeHna,
WHIYKTUBHOCTh KAaTYIIKH, YHEPTUS DJIEKTPUIECKOTO W MAarHUTHOTO TOJICH, TIEPHOI U
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4acToTa KoJieOaHWii B KOJIeOATeNbHOM KOHTYpe, 3aps] M CHJa TOKa B TIIpoIecce
TApPMOHUYECKUX JJICKTPOMArHUTHBIX KoJeOaHUH, OKYCHOE PAacCTOSHUE U ONMTHYECKas
CWJIA JIMH3BI, TIPU OMMMCAHUH MPABUIILHO TPAKTOBATH (YM3UUECKUIN CMBICI HCIIOIh3YyEMBbIX
BEJIMYMH, WX 0003HAYEHUS W CIUHUIIBI, YKa3bIBaTh (DOPMYJIIbI, CBS3BIBAIONIUE JTAHHYIO
(GU3HYECKYI0 BEIMYHMHY C JPYTMMH BEIMYMHAMHM, OIKMCHIBATh M3YYCHHBIC KBAHTOBBIC
SIBIICHUS U TIPOIIECCHI, HCTIOIB3Ys (PM3UYECKUE BEITMYUHBI: CKOPOCTh DJIEKTPOMArHUTHBIX
BOJTH, JJTMHA BOJIHBI M YaCTOTA CBETA, YHEPTHUS U UMITYJIbC JOTOHA, IEPUO]T TIoJTypacmajia,
DHEPTUs CBSI3U AaTOMHBIX SJEP, NMPU ONMUCAHWUU TPABWIBHO TPAKTOBATh (DU3UUYCCKUN
CMBICIT MCTIOJB3YEMbIX BEIMYMH, UX 0003HAYCHHUS U CIUHUIILI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIUYUHY C JAPYTMMH BEJIWYWHAMU, BBIYUCISTH
3HaueHWE (U3MUYECKOW BEIMYMHBI; aHAIM3UPOBATh (DU3UYECKUE MPOIICCCHI U SBIICHUS,
UCTIOJIBb3Ys (PM3UYECKUE 3aKOHBI U MPUHIIUIIBL: 3aK0H OMa, 3aKOHBI TIOCJIEA0BATEILHOTO
M TapajulebHOTO COCJAMHEHHWS TPOBOAHHWKOB, 3akoH JDkxoyms—JleHna, 3akoH
AJIICKTPOMAarHUTHOM WHIYKIIMK, 3aKOH MPSMOJIMHCHHOTO pacrpoCTpaHCHUS CBeTa,
3aKOHBI OTPa)KCHHUS CBETA, 3aKOHBI MPEJIOMIICHHUS CBETa, YpaBHEHWE DWHINTEHHA JJIs
doToaddexra, 3aKOH COXpaHEHUs] DHEPTUM, 3aKOH COXPAHCHHUS HUMITYJbCA, 3aKOH
COXpaHEHUS IEKTPUUECKOTO 3aps/ia, 3aKOH COXPAHEHHUSI MacCOBOTO YHUCIIA, TIOCTYJIAThI
bopa, 3akoH pagroakTUBHOTO pacmaja, Iph TOM pa3IndaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BBIPAKCHHE W YCJIOBUA (TPaHUIBI, OO0JIACTH)
NPUMEHUMOCTH; OMNpPEIEISITh HAMpaBICHUE BEKTOpa WHAYKIMA MAarHUTHOTO IOJIS
POBOTHUKA

C TOKOM, cuibl Ammepa u cuibl JlopeHia; CTpOUTh W OMHUCHIBaTH H300pa’KEHHE,
CO3/1aBa€MO€ IJIOCKUM 3€PKajioM, TOHKON

JUH30M; BBIMOJTHATH JKCIEPUMEHTHI IO MCCIEIOBAHUIO (U3MYECKUX SBICHUM U
IPOIIECCOB C UCIOJIb30BAHMEM TMPSMBIX, U KOCBEHHBIX HW3MEPEHUI: TpPH ITOM
dbopmynupoBaThk MpodiIeMy/3aadyy W THIOTE3y y4eOHOTO SKCIEPHUMEHTa, COOMpaTh
YCTAaHOBKY U3 MPEIJIOKEHHOTO 00O0pYy/IOBaHUS, MPOBOJWTH OMBIT U (POPMYIUPOBATH
BBIBOJIBI; OCYIIIECTBIISATH MPSMbIE U KOCBEHHBIC M3MEPEHUS (HU3MYECKUX BEJIHYWH, TIPU
ATOM BBIOMPATh ONTUMAJIBHBIN CIIOCOO U3MEPEHUS U MCTOIb30BaTh U3BECTHBIE METOIbI
OLICHKH MOTPEUIHOCTEN U3MEPEHHUI; NCCIIeI0BATh 3aBUCUMOCTH (PU3UUECKUX BEIUUYHUH C
WCIIOJIb30BAaHUEM TMPSMBIX HW3MEPEHUN: TPH OTOM KOHCTPYHUPOBATh YCTaHOBKY,
duKCHpOBaTH PE3YNHTATH MONYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIUYMH B BHIIC
Tabmui W TpaduKoB, MEJaTh BBIBOJALI IO pPE3ydbTaTaM HCCIIEIOBAaHUS, COOJIONATH
mpaBmiIa 0€30MacHOTO TPY/a IPH MPOBEJACHUH UCCIECIOBAHUN B paMKax

y4eOHOr0 3KCIEpUMEHTa, Y4eOHO-UCCIIeA0BATEIbCKOW U MPOEKTHOMU JEATENIbHOCTU C
MCIIOJIb30BaHUEM MU3MEPUTEIbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBAHUS; pEIlIaTh
pacyeTHBIE 3a/1a4u C SBHO 3aJJaHHON (DU3UYECKON MOJIEIIbIO, UCTIONIb3YS

¢usnueckre 3aKOHBI W TPUHITUIIBE, HA OCHOBE aHAM3a YCJOBHUS 3a/Jadd BBHIOUPATH
(bU3UYECKYI0 MOJIENh, BBIACIATH PU3MUECKUE BEIMUYMHBI U (POPMYJIIbI, HEOOXOIUMBbIE JIs
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€e pELICHHUs], NPOBOJUTH pacueThl U OLCHUBATHh PEAJbHOCTDH IOJYYECHHOI'O 3HAYECHUS
(u3nuecKOl BEJIMYMHBI, pElIaTh KAaueCTBEHHbIE 3a/Jaud: BBICTPAMBATh JIOTUYECKU
HENPOTUBOPEYUBYIO
LIETIOYKY PACCYKICHUHN C UCIIOJIb30BAHUEM H3YyYECHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH W
(¢u3nuecKkux SBJICHUM; HMCIOJb30BaTh MPU PELIEHUH YYEOHBIX 3a7a4y COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJIOTMM AJI1 MOMCKA, CTPYKTYpUPOBAHUS, MHTEPIPETALMH U
MpEACTaBICHUs Y4E€OHOM W HAYYHO-TIOMYJSIPHOM HMH(POpPMalUM, TOJYYEHHOH U3
pPa3IUYHBIX MCTOYHUKOB, KPUTHYECKH AaHAIM3UPOBATH IMOJy4aeMyl HH(OpMalUIo;
OOBSACHATH MPUHIUIIBI IEUCTBUS MAIIMH, MPUOOPOB U TEXHUYECKUX YCTPOUCTB,
paznuyath yCJIOBHS HX O€30MacCHOrO HCIOJIb30BaHUS B TOBCEIHEBHOW KU3HU;
OPUBOJUTH MPUMEPHI BKIIaJIa POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DHU3UKOB
B pa3BUTHE HAYKH, B 00BSICHEHHE MPOIECCOB OKPYKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKHU
Y TEXHOJIOTUIA; UICTIONIb30BaTh TEOPETUYECKHE 3HAHUS IO (PU3UKE B MOBCETHEBHOM KU3HU
st obecriedeHusi 06e30MacHOCTH MpU OOpalleHHH ¢ NpUOOpaMU U TEXHUYECKHUMU
yCTPOWCTBAaMH, JUIsl COXPAHEHHUS 370pPOBbsl U COOJIIOJEHUS HOPM 3KOJOTHYECKOIO
NOBEJICHUSI B OKpY’Karolel cpene; paboTaTh B Tpymre € BHIMOJHEHUEM PA3IMYHBIX
COLIMAJIbHBIX POJIEH, IUIAHUPOBATH
paboTy TIpynmbl, panUOHAIbHO pACIPENENsATh O0S3aHHOCTH U  IUIAHUPOBATh
NEATEIIBHOCTh B HECTAHIAPTHBIX CUTyalUsX, OLEHUBATh BKJIAJ KaKI0r0 U3 YYaCTHUKOB
IpYIIbI B peUIeHUE pacCMaTpUBaeMoOn IPOOIIEMBI.
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10 KJIACC
HaumenoBanue
Ne KomuuecTBo OCHOBHBIE BUIIKI NEATEILHOCTH
pa3aeiioB U TEM [IporpammMHoe coaepxxanue
/o 4acoB oOy4Jaromuxcs

yqe6H0r0 npeamMeTa

Pasznen 1. ®u3uka u MeTOAbl HAYYHOT' 0 TO3HAHMS

1.1

dusuka u MCTOAbI
HAay4YHOT'O ITO3HAHUA

2

dusrka — HayKa O IPUPOJE.
Hayunbie MeTOoABI TO3HAHUS
OKpY’KarUIero Mupa.

Poub sxcriepuMenTa u Teopun B
IIpoLEeCcCe MO3HAHUS IIPUPOIBI.

DKCIIEpUMEHT B dusuke.
MopaenupoBaHue buznuecKux
ABJICHUM W TmporeccoB. Hayunbie

rumnore3bl. dusnyeckue 3aKOHBI U
Teopud. ['paHUIBl TPUMEHUMOCTHU
bu3udeckux 3akoHOB. [IpuHITHTI
COOTBETCTBHSI. Poanp u wmecto
busuku B (opmupoBanuu
COBPEMEHHOW HAy4YHOM KapTUHBI
MHpA, B MIPAKTHYECKON
JICATEIIbHOCTH JIIOJICH

M3ydyeHne HaydHBIX (IMIUPUYCCKUX
U TCOPETUYECKUX ) METOJ/IOB ITO3HAHMSI
OKpYKaroIIero Mupa.

OOcyxaeHUE TpaHUl] IPUMEHUMOCTH
(bu3HUeCKNX 3aKOHOB M TEOPHIA.
PaGora B rpymre 1o noJroToBke
KOPOTKHX COOOIIEHUMN O POJIK U MECTe
(GU3UKH B HAYKE U B MPAKTUYECKOM
NeSITeIIbHOCTH JItoieH. [lemoHcTpanus
aHAJIOTOBBIX W IU(PPOBBIX
U3MEPUTETBHBIX TPUOOPOB,
KOMITBIOTEPHBIX NTaTYMKOB. OCBOEHHUE
OCHOBHBIX NPHUEMOB PabOTHI C

1 poBoii mabopaTopueit o Gpusnke

! MIpu paspaborke paGoueli MporpaMMbl B TeMATHUECKOM ILTIAHMPOBAHUU JIOJKHBI OBITH yYTEHBI BO3MOMKHOCTH MCIIONB30BAHHUS AIEKTPOHHBIX (IM(POBHIX)

06paSOBaTeJ’ILHLIX PECYpPCOB, ABJIAOIINXCA y‘le6HO-M€TO,[[I/I'-ICCKI/IMI/I MatepuajiaMu, COACPIKAHUC KOTOPBIX COOTBECTCTBYCT 3aKOHOAATCIILCTBY 00 06p330BaHI/II/I.
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Hroro no pazneny

Pa3znen 2. Mexanuka
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2.1

Kunemartuka

MexaHn4yecKoe JIBMDKCHHUE.
OTHOCHUTEIILHOCTh MEXaHHYECKOT'O
nBxenus. CucremMa oTcuera.
Tpaekropus.

[Tepemernienne, CKOPOCTh (CpeTHSIS
CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHUE MAaTEPUAIbHONW TOUKH,
UX TIPOCKIIMU HA OCH CUCTEMBI
koopauHat. CinoxeHue
MEPEMEIIEHUMN U CIIOKEHUE
CKOPOCTEH.

PaBHOMEpHOE 1 pABHOYCKOPEHHOE
MPAMOJIMHENHOE IBUKECHHUE.
I'paduku 3aBuCUMOCTH

KOOPJIMHAT, CKOPOCTH, YCKOPEHHS,
IyTH W IIEPEMEIICHUS
MaTEPUAIIBHOW TOYKHA OT BPEMEHH.
CBobOogHoe TmageHue. Y CKOpEeHHE
CBOOOHOTO MaJICHUS.

KpuBonuHeHoe qBHKEHUE.
JIBr>keHrE MaTepUaAIbHON TOUKH
10 OKPY>KHOCTH C MMOCTOSTHHOM
10 MOJAYJTFO CKOPOCTBIO. YTJIOBast
CKOpPOCTb, JINHEWHAS! CKOPOCTb.
[lepuon u yactora obGpanieHusl.

[IpoBeneHne SKCIEPUMEHTA: U3YUYECHUE
HEPaBHOMEPHOI'O ABUKEHUSA C LETBIO
ONpeAEIEHNs] MTHOBEHHON CKOPOCTH;
MCCIIEIOBAHUE COOTHOILLICHUSI MEXIY
MyTAMU, IPONUJCHHBIMU TEJIOM 3a
MOCJIE/IOBATEILHBIE PABHBIC
MPOMEKYTKH BPEMEHU TIPU
PaBHOYCKOPEHHOM JIBUKEHUU C
HA4YaJIbHOW CKOPOCTBIO, PABHOW HYIIIO;
M3y4YEeHUE JIBUXKEHUS IIapuKa B BA3KOU
XKUJKOCTH; U3YUEHUE IBUKCHUS TeNa,
OpOIIEHHOT'O TOPU30HTAIBHO.
OObsicHEeHNE OCHOBHBIX MTPUHITUTIOB
JIEUCTBUS TEXHUYECKUX YCTPOUCTB,
TaKUX KaK: COUIOMETP, LIEMHbIE U
PEMEHHbIE MEPEIaun IBHKECHUS; U
YCJIOBUH X 6€3011acCHOTO
HCII0JIb30BaHUS B IOBCEAHEBHOM
JKA3HU.

Pemienue pacueTHsIX 3a7a4 ¢ IBHO
3aTAaHHOW (PU3MYECKON MOJCIIBIO C
WCIIOJIb30BAaHUEM OCHOBHBIX (POPMYIT
KUHEMAaTUKHU.

[TocTpoenue u ananus

rpauKOB 3aBUCUMOCTEN
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LleHTpOCTpEMUTENBHOE YCKOPEHUE.
TexHuuyeckue ycTponucTBa

KMHEMATUYECKUX BEJIMYUH OT
BPEMEHU [IJI1 PABHOMEPHOIO
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U TPaKTUYECKOE MPUMEHEHHUE:
CHUJOMETP, IBHIKEHUE CHAPSAOB,
LENHbIE U PpEMEHHBIE NepeJadun

¥ PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO
JIBHYKEHUS.

PacriozHaBanmne Gu3HUECKHUX SIBICHUNA B
y4eOHBIX OTIBITAX M OKPYXKaroeh
YKU3HH: PaBHOMEPHOE

¥ PaBHOYCKOPEHHOE MPSMOITMHEHHOE
JBUKEHHE, CBOOOTHOE TTaJIeHUe Tell,
JBIYKEHUE TI0 OKPYKHOCTH.

Onucanue MEXaHHYECKOTO JIBFOKCHHS C
UCIIOJIb30BaHUEM (DU3HUCCKUX
BCJIMYMH: KOOpANHATA, MYTh,
nepeMenieHne, CKOpoCTh, YCKOpEHHE.
PaGora B rpymnmax npu miaHupOBaHUH,
NIPOBEACHUH U UHTEPIIPETAIUN
PE3yJIBTAaTOB OIBITOB U aHAIIN3E
JIOTIOJTHUTEIIBHBIX NCTOYHUKOB
nH(OpMaIHH 0 TeMe
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2.2

JnHamuka

[IprHIUIT OTHOCUTEIBHOCTH
lNanunes. Ilepsbiii 3akoH HproTOHA.

HNuepunanbHble CUCTEMBI OTCYETA.
Macca rena. Cuna. [Ipuanun
CyIepno3uiuu Cuil. Bropou 3akoH
HeroToHa miis MaTepuanbHOM
Touku. Tperun 3akoH HeroToHa s
MaTepHaabHbIX TOUECK. 3aKOH
BCeMUpHOro TsaroteHusi. Cuna
TskecTH. [lepBast kocMHudeckas
CKOPOCTb.

CpaBHEHHE Macc B3aMMOIEUCTBYIOIINX
TEJ.

N3yueHne 3aBUCUMOCTH CHUJIBI
YOPYTrOCTH OT AedopmaIuu;
CPaBHEHHUE CHJI TPEHUS MOKOSI, KAUEHUs
Y CKOJIBYKEHUS.

OObsicHeHNE HEBECOMOCTH.
[IpoBeneHue s3KCEpUMEHTA:
MCCIIEJOBAHNE 3aBUCUMOCTH CHUJI
YIPYTrOCTH, BOBHUKAIOIIUX B
NpY>XUHE U Pe3UHOBOM 00pasIie,
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Cwuia ynpyroctu. 3akoH I'yka.
Bec Tena.

Tpenue. Buabl Tpenus (moxos,
CKOJIbXKeHUsI, kKaueHus). Cuma
Tpenus. Cyxoe tpenue. Cuiia
TPEHMSI CKOJIbKEHUS U CUjia
Tpenus nokos. Koadpduuuent
Tperusi. Cusa COnpoTUBICHUS
IpU JIBKEHUU Tela B )KUIKOCTH
WM Ta3e.

[TocTtynaTenpHOE M BpaljaTeIbHOE
JBUKEHUE aOCOIIOTHO TBEPIOTO
Tena.

MOMEHT CHJIbI OTHOCUTENIBHO OCH
BpamieHus. [nedo cumel.
VYcnoBus paBHOBECHUS TBEPAOTO
Tesia. TeXHUYEeCKue yCTpOMCTBa U
IPAKTUYECKOE PUMEHEHHE:
NOJIIUITHUKH, TBUKEHUE
UCKYCCTBEHHBIX CITyTHUKOB

oT ux Jedopmanuu;  U3y4YCHHE
JNBUKEHUsT Opycka 10 HaKJIOHHOU
IUIOCKOCTH; HCCIENOBAaHUE YCIOBUHI

paBHOBECHS TBEPAOTO TeJla, UMEIOIIETO
OCh BpaIlCHUS.
OO0bgacHeHnEe oco0eHHOCTEH
PaBHOMEPHOTO H PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JIBHOKECHUS,

CBOOOIHOTO MaJIcHUS TEJI, IBYIKEHHS 110

OKPY’>KHOCTH Ha OCHOBE 3aKOHOB
HproTona, 3aKOHa BCEMUPHOTO
TaroreHus. OObBSICHEHWE  OCHOBHBIX

MPUHLHUIIOB JIEMCTBUS MOAIIUITHUKOB U
UX MPAKTUYECKOTO TPUMEHEHHS.
OObsicHEHNE NBIKEHUS HCKYCCTBEHHBIX
CITyTHUKOB.

Pelrenne pacueTHbIX 337124 C SIBHO
3aTAaHHOM (PU3MYECKON MOJCIIBIO C
VICIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB

1 GOpMyJT TUHAMHKH.

PacroznaBanme GpuznuecKkux sBICHUN

B YYEOHBIX ONBITAX U OKPYKAIOIIEH
JKA3HU: UHEPLHSI, B3aUMOJICICTBHE

Tea. AHanu3 PU3MUYECKUX MPOLIECCOB

Y ABJIEHUW C UCIIOJIb30BAHUEM 3aKOHOB
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Y IIPUHLIMUIIOB: 3aKOH BCEMUPHOIO
tsarorenus, I, II u 11l 3akonsl HeroTOHA,
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IMPHUHOMAII CYTICPIIO3UIHUHN CHJII, IIPUHIUIT
PaBHOIIPABHOCTH MHCPLHUAIBHBIX
CHCTEM OTCUECTAa
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2.3

3aKOHBI COXpAaHEHHS B
MEXaHUKe

NMnynec MaTepuanbHOU TOYKU
(Tenma), cucTeMbl MaTepUATIBHBIX

ToueK. IMIyJbC CHIIBI M U3MEHEHUE
MMITYJIbCa T€a. 3aKOH COXPAaHECHUS
uMITyJibca. PeakTuBHOE IBMXKEHHE.

Pa6ora cuiabl. MOIITHOCTD CHUTHL.
Kunetnueckas sueprus
MarepuaibHON TOUKHU. Teopema
00 M3MEHEHUU KMHETHYECKOU
SHEPTHUH.

[TorennuanbHas SHEPrUsl.
[TorennuanbHast SHEPTUsl yIPYyro
ne(opMUpPOBAHHOMN MPYKUHBI.
[TorennuanbHas SHEprus Teaa
BOJIM3H MOBEPXHOCTH 3EMJIH.
IloTrennnaneHBIE 1
HETOTEeHIMANIbHBIE CUJIbI. CBS3b
pabOTHI HETTOTSHIIMAIBHBIX CHJI
C U3MEHEHUEM MEXaHUYECKOMN
SHEPIUU CUCTEMBI TeJl. 3aKOH
COXPAHEHHS] MEXaHUYECKOU
SHEPTUM.

Ynpyrue u HeEynpyrue
CTOJIKHOBEHHS.

IIpoBenenue dKCIIepUMEHTA:

n3yuyeHue abCOIIOTHO HEYIIPYTOro
yAapa ¢ IMOMOIIBIO JBYX OAUHAKOBBIX
HUTSHBIX MasTHUKOB;, MCCJICJJOBAHNC
CBSI3U Pa0OTHI CUJIBI C U3MEHEHUEM
MEXaHUYECKOW YHEPTUU TeNa Ha
MIPUMEPE PACTSXKEHUSI PE3UHOBOTO
KIyTa.

OrneHka aOCOMIOTHBIX M OTHOCHUTEIIBHBIX
MOTPEITHOCTEN U3MEPEHUN (DU3NUECKUX
BEJIMYMH.

Pelienue pacueTHbIX 3a71a4 C SBHO
3aIaHHOM (PU3MYECKON MOJCIBIO C
HCITOJIE30BAHUEM OCHOBHBIX 3aKOHOB

1 HopMYJT TUHAMUKH B 3aKOHOB
COXpaHECHUSI.

Pemenue xaueCTBEeHHBIX 3a7a4 C
ONOPOM HA U3YUYECHHBIC B pa3JIeiie
«MexaHuKay 3aKOHBI,

3aKOHOMEPHOCTH U (DU3UUCCKHEC
SIBIICHUSI.

Onucanne MEXaHUYECKOIro JIBIDKCHHUS C
HCITOIb30BaHUEM (PU3UUSCKUX
BEJIMYMH: UMITYJIbC TE€Ja, KHHETUYECKAs
SHEPIrUsl, MOTCHINAIbHAs YHEPIHUsl,
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TexHu4yecKkue yCTpoucTBa U MexaHu4deckas paboTta, MEXaHUYeCcKast
IIPAKTUYECKOE IIPUMEHEHNUE: MOIIHOCTb.

BOJZIOMET, KOIIEp, IIPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET

AHanu3 pu3nYecKux NpoueccoB u
SBJICHUM C UCIOJIb30BAaHUEM 3aKOHA
COXPAaHEHHSI MEXaHUUECKOW SHEPTUH,
3aKOHA COXPAaHEHUS UMITYJIbCA.
OObsicHEeHHE OCHOBHBIX MTPUHIIUIIOB
JIEHUCTBUS U MTPAKTUYECKOTO
NPUMEHEHUS] TEXHUYECKUX

YCTPOMCTB, TAKHUX KaK: BOJIOMET,

KOIlep, NPY>KMHHBII MHUCTOJIET.
OOBbsicHEeHUE IBUKEHUS PAKET C ONOPOil

Ha U3YUCHHBIC (1)H3H‘{CCKI/IG BCJINYNHEBI
N 3aKOHBI MCXaHHKH.

Hcnonb3oBaHue nMpu NOATOTOBKE
COOOIIEHNH 0 TPUMEHECHHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
WH()OPMAIIMOHHBIX TEXHOJIOTUN IS
MOMCKa, CTPYKTYPUPOBaHUS,
MHTEPIPETAIMUA U TIPEACTABICHUS
nHpOpMaALIUK, KPUTUYECKHUI aHAJIU3
nosryqaemMoi nHbopmaru
[IpoBeneHrnEe KOCBEHHBIX U3MEPEHUH,
HCCJICIOBAHUM 3aBUCUMOCTEH
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(dbu3MYeCKUX BEJIUUUH, MPOBEPKA
MPEIJI0KEHHBIX TUIIOTES

Uroro no pazneny

18
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Paszpnen 3. MouiekyisipHasi pU3HKA M1 TEPMOAMHAMHMKA
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3.1

OCHOBBI
MOJIEKYJIAPHOKUHETUYECKON
TEOpUU

OCHOBHBIE TTOJOKEHHUS
MOJIEKYJIAPHO-KUHETUYECKOU
TEOPUU U UX OMBITHOE
000CHOBaHHUE.

BbpoyHOBCKOE JIBUKEHHUE.
Huddysus. Xapakrep ABUKEHUS
Y B3aUMOJICHMCTBUS YaCTUIL
BelllecTBa. Mojien CTpOEHUS
ra3oB, )KHUJKOCTEH U TBEPJIbIX TEJ
1 00BSICHEHHE CBOMCTB BEIECTBA
Ha OCHOBE 3TUX Mojenen. Macca
U pazMmepbl Mosekyl. KonnuectBo
BenectBa. [locTostHHas
ABorapo.

TemnoBoe paBHOBECHE.
Temmepartypa u ee U3BMEpEHHE.
[ITxana Temmnepatyp Llenbcus.
Mopenp naeaabHOro rasa.
OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETUYECKON
TEOPUHU UJICATBHOTO rasa.
AOcCoIoTHas TeMIiepaTypa Kak
Mepa CpeIHEN KHHETUYECKOU
SHEPIrUU TEIUIOBOTO JBUKEHUS
yacrtul raza. [llkana temneparyp

[IpoBenenue sxkcnepuMeHTa:
ONpPEAEIECHUE MACChl BO3yXa B
KJIACCHOM KOMHATe Ha OCHOBE
u3MepeHuit 00beMa KOMHATBHI,
JIaBJICHUA U TEMIIEPATYPHI BO3AyXa B
HEM; UCCIIEIOBAHUE 3aBUCUMOCTH
MEXy MapamMeTpaMH COCTOSTHHS
pa3peKEHHOro rasa.

Orienka a0COJIOTHBIX U
OTHOCUTEJbHBIX MOTPEITHOCTEN
U3MepeHu (HU3NIECKUX BEITMYMH.
OObsicHEeHHE OCHOBHBIX MTPUHITUTIOB
JeWCTBUI TepMOMETpa U bapoMeTpa
U yCIIOBUHM X 0€3011aCHOTO
HCII0JIb30BaHUS B IOBCEAHEBHOM
KU3HH.

Pacno3naBanue pu3ndecKkux sBICHUN
B y4e€OHBIX OMBITAX M OKPYXKaIOMIei
*u3HU: TudPy3usi, OpOyHOBCKOE
JBUKECHHE.

Ornucanue TeIIOBBIX SABICHUN C
UCIIOJIb30BaHNEM (U3HUECKUX
BEJIMYMH: JIaBJIICHUE Ta3a,
TEMIIepaTypa, CPeAHssI KHHETUYEeCKast
SHEPrus Xa0TUYECKOIO JIBUKECHUS
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KenbpBuHa. ['a30BbIie 3aKOHBI.
YpaBuenue MenaeneeBa—
Knaneiipona.

3akoH lansToHa. M30omporeccel

MOJIEKYJI, CPETHEKBapaTUYHAS
CKOPOCTh
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B UJICAJIBHOM Ta3e C MOCTOSHHBIM
KOJIMYECTBOM BEILIECTBA.
I'padpuueckoe npeacrasienue
U30IIPOLECCOB: U30TEPMa, U30X0Pa,
n3o0apa.

TexHnueckue ycTpoucTBa U
NPaKTUYECKOE IPUMEHEHHE:

TEPMOMETP, OapoOMETP

MOJIEKYJI.

AHanu3 pu3nyecKux NpoueccoB u
sIBJICHUI ¢ ucnoab3oBanuem MKT,
ra3oBbIX 3aKOHOB, CBSI3U CPEIHEN
KMHETUYECKOW SHEPTUH TEILJIOBOTO
JBIDKCHHS] MOJICKYJT C aOCOFOTHOM
TeMIEpaTypoi.

Pelienue pacueTHbIX 3a71a4 C IBHO
3aIaHHOM (PU3UYECKON MOJCIBIO C
MCTIOJIb30BAHUEM OCHOBHBIX
nonoxenni MKT, 3akoHOB 1
bopMysT MOJEKYISAPHON (HU3UKH.
PaGora B rpymnmax npu rnjiaHuPOBAHUH,
MIPOBEAECHUYN U UHTEPIIPETALUH
pPEe3yJbTAaTOB OIBITOB U aHAJIU3E
JIOTIOJIHUTENIbHBIX UCTOYHUKOB
nH(OpMaIHH 0 TeMe
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3.2

OCHOBBI
TEPMOAUHAMUKHU

10

TepMonuHamuyeckas cucTeMa.
BryTpeHHss sHeprus
TEPMOJIUHAMUYECKOU CUCTEMBI U
CHOCOOBI €€ U3MEHEHUS.
KonuuectBo Temiors! u padoTa.
BryTpeHHsIs sHEeprus 0THOATOMHOTO
HjeaabHOTO ra3a. Buasl
TEIUIONIEPEIauM: TEIIIONPOBOIHOCTb,
KOHBEKIs, U3JIyYEHHUE. Y IebHas
TEILUIOEMKOCTbH BELIECTBA.

IIpoBeneHue dKCIIEpUMEHTA: U3MEPEHUE
YAEIBHOU TEIUNIOEMKOCTH BELLECTBA.
OneHka abCOIIOTHBIX M OTHOCUTEIBHBIX
NOTPEIIHOCTEN U3MEpEeHUN (PU3NUECKUX
BEJINYMH.

N3yuyenue moneneit napoBoi TypOUHBI,
JBUTATelsl BHYTPEHHErO CrOpaHus,
PEaKTUBHOTO JIBUTaTE.

OObsicHEeHUE MPUHIIUIIOB JIEHCTBUSA U
yCII0BHI 0€3011aCHOI0 MCIIOJIb30BaHUS
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KonnuecTBo TemnoTsl

pH TeIuionepeaye.

[TonsiTue 006 anguadbaTHOM
npouecce. [lepBbiit 3aKk0H
TEPMOJANHAMUKH.

[IprMmeHenue nepBoro 3akoHa
TEPMOJAMHAMUKHU K U30TIPOIIECCaM.
I'paduueckas uaTepnperarus
paboThI raza.

Bropoii 3akoH TepMOTUHAMUKH.
HeoOpaTtumocTs mporieccoB B
PUPO/IE.

TennoBeie MalTUHBI.
[IpyHUMIIBI TENCTBUA TETIOBBIX
MmamuH. [IpeoOpazoBanus
SHEPTUM B TEIUIOBBIX MAllIMHAX.
Kosd punment nonesnoro aecTBust
TEIUIOBOW MAIlWHBI.

Huxn Kapno u ero

K03 (DHUIMEHT MTOIE3HOTO
NEUCTBUS. DKOJIOTUUECKUE
poOJIEMbI TEIJIO3HEPTETUKHU.
TexHnueckue ycTporucTBa U
MPaKTUYECKOE TPUMEHEHHUE:

B MTOBCEHEBHOM )KM3HU JIBUTATEIIS
BHYTPEHHETO CTOPaHMsI, OBITOBOTO
XOJIOIUIBLHUKA, KOHIUITHOHEPA.
OnucaHue CBOMCTB TEI U TETUIOBBIX
SIBIICHUH C UCIIOJIb30BAaHUEM
(bU3MYECKUX BEJTMYWH: TABJICHHUE rasa,
TeMITepaTypa, KOJIMYECTBO TEIUIOTHI,
BHYTPCHHSIS SHEprusi, paboTa rasa.
Permenue pacueTHbIX 3aJ1a4 C IBHO
3aIaHHOM (PU3UYECKON MOJCIBIO C
UCIOJIb30BAaHMEM OCHOBHBIX 3aKOHOB
1 HopMyIT MOJIEKYJIIpHON DU3UKU U
TEPMOIUHAMUKH.

Pemenue kayecTBEHHBIX 3a/1a4 C
OTIOPO¥ HA M3YYCHHBIE B paselne
«MonekynspHas pu3nKa U
TEPMOJIMHAMUKAY 3aKOHBI,
3aKOHOMEPHOCTH U

busnueckue sBICHUS.

PaGora B rpymnmnax npu aHanmuse
JIOTIOJTHUTEIIBbHBIX HCTOYHUKOB
uH(popMalKK Mo TeMe
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JIBUTATEJIb BHYTPEHHETO CTOPAHUS,
OBITOBOM XOJIOIUIIbHUK,
KOHJIUIIUOHEP
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3.3

ArperaTHsie
COCTOSIHUS BEILECTBA.
@da30BbIC IIEPEXOBI

[TapooOpa3zoBaHue U KOHICHCAIUS.
Hcnapenue u xuneHue.
AOCOJIIOTHASI 1 OTHOCUTEIIbHAS
BJIA)KHOCTB BO31yxa. HachlleHHbIN
nap. YaenbHasi TerjaoTa
napooOpa3zoBaHus. 3aBUCUMOCTh
TEMIIePaTypPhl KUTICHUSI OT
JaBJeHus. TBepaoe Teno.
Kpucrannuueckue u amopdHbie
TeNa. AHU30TPOIHS CBOMCTB
KpucTayioB. XKuakue KpucTasibl.
CoBpeMeHHbIE MaTEpUAIBI.
[InaBneHne u KpUCTAIA3ALUS.
VY nenpHas TemioTa MaBJICHHUS.
CyOnumarnusi.

YpaBHeHHE TeTUIOBOrO OaiaHca.
TexHuyeckne yCTpOHMCTBA U
NPaKTUYECKOE TPUMEHEHHE:
TUTPOMETP U

MICUXPOMETP,

KaJIOPUMETP, TEXHOJIOTUH
MOJIYYEHUSI COBPEMEHHBIX
MaTepuasoB, B TOM YHUCIIE
HaHOMAaTepuasaoB, U
HAHOTEXHOJIOTUU

[IpoBeneHnE FKCIIEPUMEHTA: UBMEPEHUE
OTHOCUTEJIBHOU BJIAKHOCTH BO3/1yXa.
OreHka aOCOJIFOTHBIX U OTHOCUTEIBHBIX
NOTPEIIHOCTEN U3MEPEHUN (PU3NUYECKUX
BEJINYMH.

N3ydeHune cBOMCTB HACKIIIEHHBIX
apoB, CIOCOOOB  HM3MEpPEHUSs
BJIQKHOCTH.

HalGnronenue kuneHus: mpu
MMOHW)KEHHOM JIaBJICHUM, HATPEBAHUS U
IJIaBJIEHUS KPUCTAJUIMYECKOTO
BenecTBa. OObsICHEHUE PUHIIUIIOB
JEeUCTBUS U yCIIOBHM 6€3011acHOTO
WCIIOJIb30BAHUS B IOBCEAHEBHON KU3HU
TUTPOMETPA, ICUXPOMETPA,
KajnopuMmeTpa. 3yueHue TeXHonorum
MOJIYYEHUSI COBPEMEHHBIX MAaTEPHUAJIOB,
B TOM YHCJIE HAHOMATEPUAJIOB.
Peuienue pacueTHsIX 3a7a4 C IBHO
3QIAaHHOW (PU3MYECKON MOJCIIBIO

C HCHOJIb30BAHUEM YPaBHEHUSA
TEIJIOBOro OanaHca.

Peuienne kauecTBEHHBIX 3a7a4

C ONOPOW HAa U3YUYECHHBIE 3aKOHBI,
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3aKOHOMEPHOCTH U (pu3ndeckue
SIBJICHUSA 10 TEME.
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Pacno3naBanue Gpu3n4ecKux siBICHUM
B YUEOHBIX OIBITAX U OKPYXKaroIIeH
XKU3HU: 1eopmanysi TBEpAbIX Tell,
HarpeBaHue U OXJIAXKACHUE Tel,
MU3MEHEHUE arperaTHbIX COCTOSHUN
BEIIECTBA U OOBSICHEHUE UX Ha OCHOBE
3aKOHOB U (POPMYJI MOJIEKYJISIPHOI
(bu3MKH.

Hcnonp3zoBanne MHPOPMALIMOHHBIX
TEXHOJIOTUH JIsI IOUCKA,
CTPYKTYPUPOBaHUsl, UHTEPIPETALUA U
npeACcTaBiIeHUs HUHPOPMALIUU TIpU
HOJTOTOBKE COOOILIECHUH O
IPUMEHEHNHU 3aKOHOB MOJIEKYJISIPHOM
(GU3UKU U TEPMOJMHAMMKH B TEXHUKE
Y TEXHOJIOTUSAX

Hroro no pazneny

24

Paznen 4. JiaekTpoguHaMHuKAa
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4.1

DIIEKTPOCTATHKA

10

OnexTpusanus Tei. JICKTPUICCKUN
3apsa. [IBa BuIa d1E€KTPUYECKUX
3apsaoB. [IpoBoHUKY,
JTUAIEKTPUKHU U TOJIYITPOBOAHUKH.
3aKOH COXPaHEHHUs DJIEKTPUIECKOT O

3apsija.
B3aumopeiictBue 3apsiioB. 3akoH

Kynona. ToueuHsli 3JIEKTPUUECKUN
3apAl. DIEKTPUYECKOE TOJIE.

[IpoBeneHue d3KCEpUMEHTA: U3MEPEHUE
AJIEKTPOEMKOCTH KOHJEHCATOPA.
OrneHka aOCOMIOTHBIX M OTHOCHUTEIIBHBIX
NOTPEIIHOCTEN U3MEpEeHUN (PU3NUECKUX
BCJIMYMH.

N3yyeHune npuHIUIOB IEUCTBUSA
AJIEKTPOCKOIIA,  JJIEKTPOMETPA,
KOHJIEHCATOPa.

N3yyeHne npuHUUIIOB AEUCTBUS
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HanpsikeHHOCTB 371€KTPUYECKOro
nons. [IpuHiun cynepno3uiuu
BJIEKTPUYECKUX ToJIen. JInnum
HANPSYKEHHOCTH 3JIEKTPUUECKOTO
TIOJIA.

Pabota cui anekTpocTaTuuecKoro
noina. Ilorenmman.  Pa3HocTh
noteHuuanoB. IlpoBogHMKH U
JTADIICKTPUKHU B
BJIEKTPOCTATUYECKOM TI0JIE.

JusnekTpuyeckas NpOHUIIAEMOCTb.
DIIEKTPOEMKOCTb.
KonnencaTtop. D11eKTpoeMKOCTb
IJIOCKOTO KOHJIEHCAaTOopa.
DHeprus 3apsSKEHHOTO
KOHJIeHcaTtopa. TexHuyeckue
YCTPOWCTBA U MPAKTUYECKOE
MPUMEHEHHE: SIIEKTPOCKOTI,
DIEKTPOMETD,
AIEKTPOCTATUUECKAs 3aINTA,
3a3eMJICHUE IIEKTPOTIPUOOPOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN
arnrmapar, CTpyWHbIN IPUHTED

U yCJIOBHI 0€30MaCHOT0 MPUMEHEHUS B
MPAKTUYECKOMN KU3HH,
KOIIMPOBAJIBHOIO anrapara, CTpyuHoro
MIPUHTEPA.

PaccMoTpenne pusndyeckux o
CHOBAHMM DJIEKTPOCTATUUECKOU
3aIIUThI ¥ 3a3€MJICHUSA
AIIEKTPONPUOOPOB.

Pelienue pacueTHbIX 3a71a4 C IBHO
3aIaHHOM (PU3UYECKON MOJCIBIO C
MCII0JIb30BAHUEM OCHOBHBIX 3aKOHOB

U (GOpMyIT BIIEKTPOCTATUKH. Perienue
KAueCTBEHHBIX 33J1a4 C OMOpOil Ha
M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
1 (pU3NYECKHE ABJICHUS
ANEKTPOCTATUKH.

PacrioznaBanue ¢puznueckux sSBICHUN B
y4eOHBIX OTIBITAX M OKpPYXKaIoeh
JKA3HU: DJICKTPU3ALINS TeE,
B3aUMOJICCTBUE 3apSA0B U
O00OBSCHEHUE UX HA OCHOBE 3aKOHOB U
(bOopMyIT SJIEKTPOCTATUKH.

Ornucannie U3y4eHHbIX CBOMCTB
BEILIECTBA U JJIEKTPUUECKUX SABICHHI

C UCIOJIb30BaHUEM (DU3UUYECKUX
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BEJINYMH: JJIEKTPUUECKUH 3apsi,
HaIPSKEHHOCTD 3JIEKTPUYECKOTO
oI,
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MOTEHIUAII, PA3HOCTh MOTCHIIUAJIOB,
AIIEKTPOEMKOCTb.

AHanu3 pu3nYecKux NpoueccoB u
SBJICHUM C UCTIOJIb30BaHUEM
(u3NYECKUX 3aKOHOB: 3aKOHA
COXPAHEHUS JIEKTPUUECKOTO

3apsiaa, 3akoHa Kynona.

PaGora B rpymnmnax npu aHanusze
JIOTIOJTHUTENIbHBIX HICTOYHUKOB
uH(pOpMAIMK U TIOJrOTOBKE COOOIIEHUN
O MPOSIBJICHUH 3aKOHOB 3JIEKTPOCTATUKH
B OKpPY’KaroIlIe! KU3HU U IPUMEHEHUU
UX B TEXHHKE
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4.2

IlocTOosSHHEBIN

BJIEKTPUYECKUH TOK.

Toxu B pa3IM4HbIX
cpenax

12

DIIEKTPUUYECKUN TOK. Y CIIOBHS
CYILIECTBOBAHMUSI DJIEKTPUUIECKOTO
toka. Uctounuku Toka. Cuiia Toka.

IIoCTOSIHHEBIN TOK.
Hanpsixenue.

3akon OMa [ yyacTKa LenHu.
DIIEKTPUUECKOE COMPOTUBIICHUE.

VY 1e1bHOE COMPOTUBIICHUE
Bemrectna. IlocienoBaTensHoE,
napajjieabHOe, CMENIAHHOE
COEJIMHEHUE MPOBOTHUKOB.

Pabora snexTpuyeckoro Toka.
3akoH J[xoyns—JIenia. MomHocTh
3JIEKTPUYECKOTO TOKA.

[IpoBeneHnE SKCIIEPUMEHTA: U3YyUCHUE
CMEIIAHHOI'O COEIMHEHUS PE3UCTOPOB;
m3Mepenne JJIC UCTOUHMKA TOKA U €TO
BHYTPEHHETO COMPOTUBIICHUS,
HaAO0JII0/ICHHE JIEKTPOJIN3A.

OreHka aOCOJIFOTHBIX U OTHOCUTEIBHBIX
MOTPEITHOCTEN 3MEpPEHUN DU3NUECKUX
BEJINYMH.

OOBsiCHEHHE TIPUHITUTIOB JEUCTBUS

U yCJIOBHM 6€301aCHOT0 MPUMEHEHUS
aMIlepMeTpa, BOJIBTMETPA, PEOCTaTa,
HMCTOYHUKOB TOKa,
AIEKTPOHATPEBATENBHBIX U
AIIEKTPOOCBETUTENBHBIX TPUOOPOB,
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DIIEKTPOABWKYIIAS CUIIA U
BHYTPEHHEE CONPOTUBIICHUE
MCTOYHHKA TOKA. 3akoH OMa 1114
MOJIHOM (3aMKHYTO )
anekTpuueckoi nenu. Koporkoe
3aMBbIKaHUE.

DNeKTpOHHAsI TPOBOJIUMOCTh
TBEPJIbIX METAJLIOB.

3aBUCUMOCTH COMPOTHUBIICHUS
METaJIJIOB OT TEMIIEPATYPHI.
CBepXIpoOBOIUMOCTb.
DIIEKTPUUYECKUM TOK B BAKyyMe.
CBolicTBa 3JIEKTPOHHBIX MYYKOB.
[TonynpoBoguuku. CoOCTBeHHAsT U
MpUMeCcHas IPOBOIUMOCTD
MOJynpoBOAHUKOB. CBOMCTBA P—
N-repexoa.
[TomrynpoBOJHUKOBBIE TIPHOOPHI.
DIEKTPUUECKUN TOK B paCTBOPAX
U pacIuiaBax 3JIeKTPOJIUTOB.
DIEKTPOIUTHYECKAS JUCCOIUALIUS.
DIEKTPOIU3.

DJIEKTPUUYECKHUM TOK B raszax.
CaMOCTOSITeNIbHBIA 1
HECAMOCTOSITeJIbHBIA pa3psi.

TEPMOMETpPA CONPOTUBIICHUS,
BAKYYMHOI'O AM0Ja, TEPMUCTOPOB U

(b oTOpPE3UCTOPOB, MOTYIPOBOTHUKOBBIX
JIUOJIOB, TaJIbBAHUKHU.

Pelienue pacueTHbIX 3a71a4 C IBHO
3aIaHHOM (PU3UYECKON MOJCIBIO C
WCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB

u hopmyi Tembl «IlocTossHHBIN
DIIEKTPUYECKUMN TOK).

Pacno3naBanue pu3nyeckux sBICHUN
B YUCOHBIX ONBITAX U OKPYKAIOIICH
KU3HU: DJIEKTPUYECKas
IIPOBOJIMMOCTb, TEIIOBOE, CBETOBOE,
XUMHUYECKOE, MATHUTHOE IEUCTBUS
TOKa. AHAJIN3 AIEKTPUUYECKUX SABICHUN
Y TIPOLIECCOB B LIETISIX IOCTOSIHHOTO
TOKa C UCTOJb30BaHUEM 3aKOHOB!
3aKkoH OMa, 3aKOHOMEpPHOCTH
IIOCJIEIOBATEIBHOTO U NIAPaJUIEIBbHOIO
COEMHEHUS IPOBOIHUKOB, 3aKOH
Jxoynsa-JIenna.

Onucannie N3y4eHHbIX CBOMCTB
BEILIECTB U JJICKTPUUYECKUX SBICHUU C
WCIIOJIb30BaHNEM (U3HUECKUX
BEJIMYMH: 3JIEKTPUUYECKUH 3apsif, Chjia
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Mounnus. I1na3ma.
TexHu4YecKne yCTporucTBa

TOKa, SJICKTPHUYCCKOC HAIIPSAKCHHUC,
QJICKTPUICCKOC COITPOTUBJIICHHUC,

61



®denepanbHas padouas mporpamma | Gusnka. 10—11 kmaccel (0a30BbIN YPOBEHD)

U IPAKTUYECKOE MPUMEHEHHUE:
aMIIepMeTp, BOIBTMETP, PEOCTaT,
UCTOYHUKH TOKa,
AJIEKTpOHArpeBaTelIbHbIE TPUOOPHI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI,
TEPMOMETP CONPOTUBIICHHUS,
BaKYyMHBII MO, TEPMUCTOPHI U
boTOpE3UCTOPHI,
MOJIYIPOBOHUKOBBIN JAHO/,

pa3HocTh notenuuanos, JC, padbora
TOKa, MOIITHOCTh TOKA.

Hcnons3oBanue nH(MOpMaIMOHHBIX
TEXHOJIOTUM JJ1s IOUCKA,
CTPYKTYPUPOBAHUSI, UHTEPIIPETALUU
U TIpeICTaBiIeHUs UHPOpMAIUU TIPU
IIOJITOTOBKE COOOIICHUI O
MIPUMEHEHUH 3aKOHOB IMIOCTOSIHHOTO
TOKa B TEXHUKE U TEXHOJIOTHIX

rajbBaHUKa
Uroro no pazneny 22
PesepBHOE Bpems 2
OBIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
11 KJIACC
HaumenoBanue
Ne KonnuectBo OcHOBHbIE BU/IBI J€ATEIBHOCTU
pa3liesioB U TeM [IporpamMmmHoOe cosiepxaHue
/o 4acoB 00yJaronuxcs
y4e0HOTO TIpeIMeTa

Pazznen 1. DiekTpoguHAMHUKA
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1.1

MarunutHoe 1oze.
DIIEKTpOMAarHuTHas
WHTYKIHSI

11

ITocTosiHHBIC MarHUThI.
BzaumopaencTBre NOCTOSIHHBIX
MarHuToB. MarauTHoe IoJe.
BexTop MarouTHONM UHAYKLWH.
[Tpunun cynepno3unuu
MarHUTHBIX TToJeH. JInHun
MarHuTHOM uHaykuuu. Kapruna
JIMHUW MarHUTHOW UHIAYKIUH OIS
IMOCTOSTHHBIX MarHuTOB. MarHuTHOE
MOJIE TPOBOJHUKA C TOKOM.
Kapruna nmuHui MHIyKUMANA
MariuTHOI'O MOJISL JJIMHHOTO
MPSAMOr0 ITPOBOJIHUKA U
3aMKHYTOT'O KOJIBLIEBOTO
MPOBOJIHUKA, KATYIIKA C TOKOM.
OnbiT Opcrena. Bzaumoeiictue
MIPOBOJIHUKOB C TOKOM.

Cuia Amnepa, ee MOAYIb U
HarpaBJICHUE.

Cuna Jlopenia, ee MOAYJb

Y HampasieHue. J[BrxeHue
3apsHKEHHOM YaCTHIIBI

[IpoBeneHnE SKCIIEPUMEHTA: U3YyUYCHUE
MArHUTHOTO TOJI KaTYIIKU C TOKOM;
MCCIIEIOBAHUE JIEMCTBUS ITOCTOSHHOTO
MAarHuTa Ha paMKy ¢ TOKOM;
MCCIIEIOBAHUE SIBJICHUS
ANEKTPOMATHUTHOW UHAYKIIMH.
OrneHka aOCOJIFOTHBIX U OTHOCUTEIBHBIX
MOTPEITHOCTEN N3MEpPEeHUN DU3NUESCKUX
BEJIMYMH.

OOBsiICHEHHE PUHITUIIOB JACHCTBUS U
yCJIOBUHM 0€30MacHOr0 MPUMEHEHUS
MOCTOSIHHBIX MarHUTOB,
AIEKTPOMAarHuTOB,

ANEKTPOIBUTATEINS], YCKOPUTEIIEH
AJIEMEHTApPHBIX YaCTHII,
MHAYKIIMOHHOW Tieun. Pemenue
pacyeTHBIX 3a7]a4 Ha IPUMEHEHHE
bopMysT TEMBI

«MarauTHoe nojue. DIeKTPOMarHuTHas
WHTYKIIHS.

Pemienne kaueCcTBEHHBIX 3a/1a4 €
ONOpPOW Ha W3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pr3udecKue
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B OJHOPOJHOM MAarHUTHOM IIOJIE.
Pabora cunsl Jlopenna.

SIBiIeHME IEKTPOMArHUTHOU
uHaykuuu. [lotok BekTopa
MarHUTHON MHYKIWH.
DIIEKTPOABIKYILAS CUJIa UHAYKIHH.
3aKOH AJIEKTPOMArHuTHOMN
nHaykuuu dapanes.

BuxpeBoe siekTpuyeckoe MoJie.
DIIEKTPOABWIKYIIAS CUJIa UHIYKIUU
B MPOBOJHUKE, JBHOKYIIIEMCS
MOCTYNATeJIbHO B OJJHOPOJAHOM
MarHUTHOM IIOJIC.

[Ipasuio Jlenua.

NBAyKTUBHOCTS. SIBienune

CaMOMHAYKIMH. DJIEKTPOABUKYIIIAS
CHJIA CAMOMHIYKIIHH.

DHeprus MarHUTHOT'O MOJIsI KaTyIIKU
C TOKOM.

DNEeKTPOMArHUTHOE ToJIe.
TexHuueckne ycTpouWcTBa U
NPaKTUYECKOE MPUMEHEHUE:
MOCTOSIHHBIE

QJICKTPOMArHuThI,

MAarHuThlI,

SIBJICHUS TeMBI « MarauTHOE I0JIC.
DneKTpOMarHuTHAsT UHIYKIIHS.
OrnpenenieHne HaNpaBICHUs] BEKTOpa
WHIYKIIMA MarHUTHOTO TOJISt
MIPOBOJIHMKA C TOKOM, CHJIbI AMIiepa U
cuJiibl JIopeHna.

Pacno3naBanue pu3nyeckux siBICHUN
B YUCOHBIX ONBITAX U OKPYKAIOIICH
’KW3HH: B3aMMOJICHICTBE MAarHUTOB,
AIIEKTPOMArHUTHAS WHTYKITUS,
JICCTBHE MarHUTHOTO TOJIS Ha
MPOBOJHUK C TOKOM U JBHXKYILHICS
3apsi.

AHanu3 2JIEKTPOMAarHUTHBIX SIBIICHUN C
HCIIOJIb30BaHNEM 3aKOHA
AJIEKTPOMATHUTHOM UHAYKIIUH.
OnucaHve U3y4eHHbBIX CBOMCTB
BEIIIECTB U 3JICKTPOMArHUTHBIX
SIBJICHUI C MCIIOJIb30BaHHEM
(U3UICCKUX BEIMYUH: HHIYKITHS
MarHUTHOTO MOJis, cuiia AMiepa, cujia
Jlopennia, ”HAYKTUBHOCTb KaTYIIKH,
SHEPIHUs JICKTPUUECKOTO U
MarHUTHOTO MOJIEH
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AJIEKTPOJBUTATENb, YCKOPUTETU
3JIeMEHTAPHBIX YacTHIl,
UHIYKIIMOHHAS TT€Yhb
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Hroro no pazneny

11

Pasznen 2. Kojie0anua M BOJHBI
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2.1

Mexannueckue u
3JIEKTPOMATHUTHBIE
KoJicOaHus

KonebarenbHas cucrema.
CB00OOIHBIE MEXaHUUYECKHUE
kosneOanus. ["'apmonnueckue
kosnebOanus. [lepuon, yactora,
aMIuuTyAa u ¢aza KojaeOaHu.
[Ipy>XMHHBIN MAsTHUK.
MareMaThu4ecKuili MasiTHHK.
YpaBHEHHE TAPMOHUYECKUX
kosnebanuii. [IpeBpaiienne sHepruu
IPU TAPMOHUYECKUX KOJICOaAHUSX.
KonebarensHbIit KOHTYD.
CBOOOHBIE AIIEKTPOMATrHUTHBIE
KoJie0aHUsI B UI€AIbHOM
Kosie0aTeTbHOM KOHTYpe. AHAIOT U
MEXKIy MEXaHUYECKUMU U
AIIEKTPOMArHUTHBIMH KOJIEOAHUSMH.
®opmyna Tomcona. 3akoH
COXpaHEHHUS PHEPTHH B UACATHHOM
KoJIe0aTeIbHOM KOHTYPE.
[IpencraBieHne o0 3aTyXarnuX
kosieOaHusX. BeIHYKIeHHBIC
MEXaHUYECKHUE KoiaeOaHusl.
Pe3onanc. BeiHy)/1€HHBIE
AIIEKTPOMArHUTHBIE KOJeOaHusl.
[lepeMeHHBIN TOK.
CuHycouanbHbIN NEPEMEHHBIN TOK.

HccenenoBanue napaMeTpoB
K0J1e0aTeabHOM CUCTEMBI — IEpUO/A,
JaCTOTBI, AMILTUTYIBI U (ha3bl
Kose0aHuil (MpYy>KUHHBINA W/Wn
MaTEeMaTHICCKUN MasTHHK ).
Habmonenue 3aTyxaromux
KoJieOanuii. MccienoBanme CBOCTB
BBIHY)KJICHHBIX KOJICOQHMIA.
Ha6monenue pezonanca. Ilposenenue
HKCIIEPUMEHTA!

HCCJIeIOBaHNE 3aBUCUMOCTH Teproia
MaJibIX KoJieOaHUM Ipy3a HA HUTU OT
JUTMHBI HUTH ¥ MacChl TPy3a;
UCCJIeIOBaHUE MTEPEMEHHOTO TOKa B
IEMHU U3 MOCJIEI0BATEIHHO
COEJIMHEHHBIX KOHJIEHCATOPa,
KaTYIIKU U PE3UCTOPA.

OrneHnka aOCOIOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEN U3MEepEeHUN (HU3NIECKUX
BEJIMYMH.

OOBsicHeHHE TPUHIIUIIOB JEHCTBHS

U yCIIOBUI 6€30MacHOr0 MPUMEHEHHUS
AIIEKTPUUYECKOTO 3BOHKA, TEHEpATOpa
MIEPEMEHHOI0 TOKA, JTUHUMN
AJIeKTponepeiay.
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Pemenue PAaCUYCTHBIX 3a/ia4 C ABHO
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MoIIHOCTh IEPEMEHHOIO TOKA.
AMIUTUTYTHOE U AEHCTBYIOIIEE
3HAYEHUE CUJIBI TOKA U
HanpsbkeHus. Tpancdopmatop.
[IpousBoncTBO, Nepenayva u
noTpeOJIeHUE IEKTPUIECKOM
SHEPIuH. JDKOJOTUUYECKHUE PUCKHU

IMpH MMPOU3BOACTBEC JICKTPOIHCPTUU.

KynbTypa ucnons3oBanus
3JIEKTPOIHEPTUH B MOBCEHEBHOM
YKU3ZHU.

TexHuyeckne ycTpoucTBa U
NPaKTUYECKOE TPUMEHEHHE:
AIEKTPUUYECKUI 3BOHOK, TEHEPATOP
NEPEMEHHOI0 TOKA, JINHUU
3NeKTponepeaad

3aIaHHOM (PU3UYECKON MOJEIBIO C
UCTIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
1 (HopMYyII, ONTUCHIBAIOIITNX
MEXaHHYECKHUE U 3JICKTPOMATrHUTHBIE
KoJieOaHus.

Onucanue MEXaHMYECKUX W
AJICKTPOMArHUTHBIX KOJICOAHHH ¢
UCIIOJIb30BaHUEM (DU3HUCCKUX
BEJIMYWH: TICPUOJI U 4aCTOTA
Kosie0aHuii, aMrIuTya u dasa
KOJIeOAHUH, 3apsA/] ¥ CHJIa TOKa B
TapMOHHYECKUX JICKTPOMArHUTHBIX
KoJIeO0aHUSIX.

PelreHne kaueCTBEHHBIX 3a7a4 C
ONIOPOM HA U3YYECHHBIC 3aAKOHBI,
3aKOHOMEPHOCTH, ONHCHIBAIOLINE
MEXaHUYECKHUE U

AIIEKTPOMArHUTHBIC KOJICOAHMSI.
PaGota B rpymnmax npu njiaHuPOBAHUH,
MPOBEACHUU U UHTEPIIPETALUH
pPE3yIBTATOB OMBITOB, U aHAIU3E
JIOTIOJIHUTENIbHBIX UCTOYHUKOB
uH(popMau o Teme
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2.2

Mexannueckue u
3JIEKTPOMATHUTHBIE
BOJTHBI

MexaHnuecKue BOJIHBI, yCIOBUS
pacnpoCTpaHEHHUS. ITepuon.
CKopoCTh pacrnpoCTpaHeHUuss |
IvHa BOJIHBL. [lonepeynsie

N3yuenue oOpazoBanus u
pacmpoCcTpaHeHHS MOTIEPEYHBIX
Y TIPOJIOJIBHBIX BOJIH.
HaGmonenue oTpaxxeHus
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u IPOJOJIbHBIE BOJIHBI.
WNnrtepdpepenuus u nudpaxus
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTb 3ByKa. ' poMKOCTB
3ByKa. Beicora ToHa. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBIL. Y CIIOBUS
W3JTyYCHUS

3JIEKTPOMAarHUTHBIX BOJIH.
B3aumHas opueHTanus BeKkTopos E,
B, v B 2JIEKTpOMarHuTHOM BOJIHE.
CBoiicTBa JEKTPOMArHUTHBIX BOJIH:
OTpaXEHUE, MPEIIOMIICHUE,
noJisipu3anus, Tudpakxius,
unTepdepennus. CKkopocTb
AIIEKTPOMATrHUTHBIX BOJIH.

[IIxana 31€KTpOMArHUTHBIX

BOJIH. [ [pumeHeHue
AJIEKTPOMArHUTHBIX BOJIH B
TEeXHHUKE U ObITY. [IpuHIINTIBI
PaHOCBA3U U TEICBUICHUS.
Pagnonokarms.
DIEKTPOMArHUTHOE 3arpsi3HEHUE
OKPY’KAIOIIEH CPEBI.

TexHnueckue ycTporucTBa U
MIPAKTUYECKOE TPUMEHEHHUE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,

U TIpEJIOMIJICHUS], UHTEPhEPEHIIUN U
T pakuy MEXaHUUYECKUX BOJH.
Hab6ntoneHue cBsizu TpOMKOCTH

3ByKa W BBICOTHI TOHA C AMIUIUTYIOMN
Y 4aCTOTOM KoJieOaHHi, 3BYKOBOTO
pe30HaHca.

HccnenoBanue cBOMCTB
AJEKTPOMAarHUTHBIX BOJIH:
OTpaKCHUE, MPEIOMJIICHHE,
noJsipu3anusi, Tudpakius,
unTepdepennus. M3yuenue ycinoBuit
W3JIyYEHUS PJIEKTPOMAarHUTHBIX BOJIH,
B3aMMHOW OpUEHTAIIMU BEKTOPOB E,
B, v B 3JIEKTpOMarHuTHOM BOJIHE.
N3yuenune npuMeHeHus
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE H
ObITY.

OObsicCHEHUE TIPUHIIUIIOB IEHCTBUSA U
yCIIOBUI 0€30MacHOTO IPUMEHEHUS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
yIIbTPA3BYKOBOM AUArHOCTHKU B
TEXHUKE U MEJUIIMHE, pajapa,
pPaIuONPUEMHHUKA, TEJIEBU30DPA,
aHTeHHbI, Tenedona, CBY-neun.
Peluienne pacueTHbIX U KAYE€CTBEHHBIX
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YIBTPA3BYKOBasl IUAarHOCTUKA B
TEXHUKE U MEULIMHE, pajap,

3a/1a4 ¢ OIOPOW HA U3yYECHHBIE
3aKOHBI U 3aKOHOMEPHOCTH,
OTHCHIBAIOIINE
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paauoNpUEMHUK, TEIEBU30D,
anTeHHa, renedoH, CBU-neun

pacipoCTpaHCHHE MEXaHUYECKUX U
JIEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanue MHGOPMAITMOHHBIX
TEXHOJIOTHH IJI ITOMCKA,
CTPYKTYPHPOBAHUS, UHTEPIPETALIUA U
npeJicTaBlIeHUs HHpOpMAIUU TIpH
IIOATOTOBKE COOOIIEHUIT 00
WCITIOJIb30BAaHUH JICKTPOMArHUTHBIX
BOJIH B TCXHUKE. YUYacTHE B JUCKYCCUHU
00 AJIEKTPOMAarHUTHOM 3arps3HCHUN
OKpYaromeh cpeibl.

Pabota B rpymmax npu rjiaHupPOBaHHH,
MPOBEJICHUN U UHTEPIPETAIlUN
PE3YJIBTaTOB OIBITOB M aHAIU3E

JIOTIOJTHUTEIIBHBIX HCTOYHUKOB
nH(opMaIHK O TeMe
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2.3

OnTuka

10

I'eomerpuueckas onTuka.
[IpssMonmuHEiHOE pacpOCTPAHEHUE
CBETa B OAHOPOAHOU cpexe. JIyu
cBeTa. ToUueuHbIM HCTOYHUK CBETA.
Ortpaxkenue cBeTa. 3aKOHbI
oTpaxenus ceeta. [loctpoenne
n300pakeHUM B IJIOCKOM 3epKalie.
[Ipenomnenue cBeTa. 3aKOHbI
peIoMJICHHs CBeTa. AOCOTIOTHBIN
rokasaresib nmpenomiieHus. [lomaoe

N3yueHune sBIEHUS MOJTHOTO
BHYTPEHHETO OTPAXKEHHUS, €TO
IIPUMEHEHHS B CBETOBOJIE.
N3ydenue Mozesei MUKPOCKOIIA,
TEJIECKOIIA.

HOJ’Iy‘ICHI/IC CIICKTpa C IMOMOIIBIO

NPU3MBbI U TU(PPAKIITMOHHON PEIIETKH.
M3MmepeHne nmokasareiis peaoMIICHUs
CTEKJIA.

HccnenoBanue CBOMCTB M300paKeHUH
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BHYTPEHHEE  OTpPaKCHUE.
[IpenenbHbIN yroia moaHoro
BHYTPEHHETO OTPAKECHUS.
Hucnepcus ceeta. CH0XKHBIN COCTaB
oenoro ceeta. L{Ber.
Coluparoiine 1 paccenBaroIne
nvH3bl. ToHKas nuH3a. POKYyCHOE
paccTosiHHE U ONTHUYECKas cuiia
TOHKOU JINH3BI. [locTpoeHue
U300paKeHU B COOMPAIOIIUX |
paccenBaroluX JuH3ax. Popmyia
TOHKOU JINH3BI. Y BEJIMYEHUE,
naBaemMoe JTIMH30u. [Ipenernsl
NPUMEHUMOCTH I'€OMETPUYECKON
ONTHUKH.

BosnnoBas onrtuka.
HNutepdepenius ceera.
KorepeHTHbBIE HICTOYHUKH. Y CITOBUS
HAOJIIOICHUS] MaKCUMYMOB H
MUHHMYMOB B
UHTEp(PEPEHIIMOHHON KapTHHE OT
IBYX CHH(A3ZHBIX KOTEPEHTHBIX
VICTOYHHKOB.

HMudpaknus ceera.
JudpakuuonHas peuierka.

B JIMH3aX.
OObsicHEeHUE NPUHILIUIIOB JEUCTBUSA U
yCIIOBUI 0€30MacCHOTr0 NPUMEHEHUS
OYKOB, JIyIIbl, (poTOANapaTa,
MIPOEKLIMOHHOIO anmnapara,
MHUKpPOCKOMa, TEJIECKONa,
BOJIOKOHHOM ONTHKH,

MU PaKIIMOHHON pelIeTKH,
MOJISIPOU/IA.

Pelrenne pacueTHbIX 3374 C SIBHO
3aIaHHOM (PU3HYECKON MOJCIIBIO C
MCII0JIb30BAHUEM OCHOBHBIX

3aKOHOB U (hopMyT

r€OMETPUYECKOMN ONTUKH.

[TocTpoenue u onucanue N300paKeHus,

CO3J]aBAEMOr0  IUIOCKAM  3€pKaJioM,
TOHKOU JIMH30M.
Paccmorpenue IIPEJIEIIOB

MIPUMEHUMOCTH T'€OMETPUUECKOMN
OINTHKHU.

PacnioznaBanme ¢puznueckux
SABJICHUN B ONBITAX U OKPYKAOLIEH
YKA3HU: IPSIMOJIMHENHOE
pacnpoCTpaHEHUE CBETA, OTPAKECHUE,
npesioMiieHre, HHTepPepeHus,

75



®denepanbHas padouas mporpamma | Gusnka. 10—11 kmaccel (0a30BbIN YPOBEHD)

VYcnoBue HaOIIOACHNS IJIaBHBIX nupakuys U NOJsipU3aliis CBeTa,
MaKCHUMYMOB IpH NaJeHUH JUCTIEPCUs CBETA.
MOHOXPOMAaTHYECKOI'O CBETa Ha
TU(PaKIUOHHYIO PELIETKY.
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[Tonspuszanus ceera. TexHuueckue
YCTPOMCTBA U IIPAKTUYECKOE
IIPUMEHEHHE: OYKH, JIYIa,
doToanmnapar, NPOEKINOHHBIH
arnrmapar, MUKPOCKOI, TEJIECKOTI,
BOJIOKOHHAs OITHKA,
nupaklrOHHAs pelieTka,
HOJISIPOU T

N3yueHue ycnoBui HaOIIOACHUS
MaKCUMyMOB ¥ MHHUMYMOB B
UHTEep(HEPEHIIMOHHOM KapTUHE OT
JIBYX CHUH(A3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

VcaoBue HaOMIOIEHUS TIIABHBIX
MaKCHUMYMOB IpPU MaJCHUN
MOHOXPOMAaTHUYECKOI0 CBETa Ha
TU(DPpaKIMOHHYIO PEIIeTKY. AHAIN3
ONTUYECKUX SIBJICHUU C
HCITOJIE30BAHUEM 3aKOHOB: 3aKOH
MPSMOJIMHEHHOTO
pacpoCTpaHEHUs CBETA, 3aKOHBI
OTPaXKEHUS CBETA, 3aKOHBI
npeaomMieHus ceeta. Onucanue
ONTUYECKUX SIBICHUN C
HCITOIb30BaHUEM (DPU3NUECKUX
BEJIMYUH: (POKYCHOE PACCTOSHUE H
ONTHYECKAs CHJIa JIMH3bI

Hroro no pazneny

24

Paznen 3. OcHOBBI clIENMAJBHON TEOPUHU OTHOCUTEIbHOCTH (Hasee — CTO)
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3.1 | OcHOBBI CHEIHMATIBLHON
TEOpPUH
OTHOCUTEIbHOCTH

['panuibl npuMEHUMOCTH
KJIACCUYECKOU MEXAHUKH.

[Toctynatsl crienuanbHON TEOPUU
OTHOCHUTEJIIbHOCTH: HHBAPUAHTHOCTh
MOAYJIS CKOPOCTHU CBETA B BaKyyMe,

MPUHLIUI OTHOCUTEIbHOCTH
DUHINTENHA.

PemieHne kadeCTBEHHBIX 3a7a4 C
ONIOPOM HA U3YUYEHHBIE NTOCTYJIAThI
CTO.

Hcnons3oBanue nHPOpMAIIMOHHBIX
TEXHOJIOTUH IS IOMCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETALINHI
U TIpejicTaBiIeHus nHGopMaIuu

OTHOCHTENHLHOCTD
OJTHOBPEMEHHOCTH.
3aMeJIeHuEe BpEMEHHU U
COKpAILICHUE JIJTMHBI. DHEPTUs U
HUMITYJIbC PEJISITUBUCTCKOM
yacTullbl. CBSA3b MaccChl C
SHEPTUEH U UMITYJIHCOM
PENATUBUCTCKONU YaCTHUIIBI.
DHeprus MmoKos

OpU TOATOTOBKE COOOLIEHUM O
IPUMEHUMOCTH
KJIACCUYECKON MEXAaHUKH U OCHOBAX

CTO

IrpaHuIax

Hroro no pazneny

Pa3znen 4. KBantoBas pusuka
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4.1

DeMeHThl KBAHTOBOH
OIITUKH

®ortonbl. Gopmyna Ilnanka cBA3u
sHEpruu (POTOHA C €ro YaCTOTOM.
DOHeprus U UMITYJIbC

¢dotona. OTKpeITHE U
UCCJIeIOBaHUE

dotoaddexra. OnbiTer A.T.
CroneroBa. 3aKOHBI
dboTorddexra. YpaBHeHHE
OitHreitHa 111 hoTodrddexra.
«Kpacnas rpanuna»
dotorddexra. J[aBneHue cpera.
Omwite! [1.H. JIebenena.
XUMHYECKOE JIEHCTBUE CBETA.
TexHUYecKue yCTpPOMCTBA U
NPAKTHYECKOE  MPUMEHEHHE:
dboTtosmemMerT,  (GOTOIATUHK,
COJIHEUHas 6aTapesi, CBETOIHO]T

Hab6ntonenue gororddexra Ha
YCTaHOBKE C IMHKOBOU IUIACTUHOM.
HccenenoBanne 3aKOHOB BHEIIHETO
dbotorddexra.

OOBsiCHEHHE OCHOBHBIX MTPUHIIUIIOB
JIEUCTBUSI TEXHUUYECKUX YCTPOMCTB,
TaKuX Kak: (OTODIEMEHT,
dboTomaTuuk, coiHeUHas 6aTapes,
CBETOAMO/; W YCIOBHUM HUX
0e30macHOro MPUMEHEHHUS B
MPAKTUYECKOM KU3HU. Perenue
pPaCUETHBIX 3374 C SIBHO 3aJJaHHOU
bu3HUecKOol MOJENBIO C
VCIIOJIb30BAHUEM OCHOBHBIX 3AKOHOB U
dbopMyJs1 KBAaHTOBOM ONTHKH. Perenue
Ka4eCTBEHHBIX 33/1a4 C ONOpPOM HA
V3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
KBAaHTOBOM ONTHUKHU.
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y4€OHBIX OIBITAX:
dboTornexTpruueckuit 3pHeKT, CBETOBOE

JIaBJICHUE.

Onurcanne N3y4eHHbIX KBAHTOBBIX
SIBJICHUW U TIPOLIECCOB C
UCIOJIb30BaHUEM (U3HUECKUX
BEJIMYMH: CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI Y YaCTOTA CBETA, SJHEPTUSA U
UMITYJIbC (POTOHA

PacnoznaBanue pu3nuecKuX SBJICHUNU B
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4.2

Crpoenue atoma

Mopens atoma Tomcona. OnbITsI
Pezepdopaa mo paccesHuio a-
yactull. Ilmanerapnas woxaenb
aroma. [Toctymatel bopa.
Nznyuenue u nornoiienre GOTOHOB
IIPU MIEPEXOJIE ATOMA C OJHOTO
YPOBHS DHEPTUM Ha Ipyroul. Bunsl
criekTpoB. CIIEKTp ypOBHEN SHEPTUU
aToMa BOJOPOJA.

BonHoBbIe cBOMCTBaA YacTHUIl. BOJIHBI
ne bpoitns.
KopnyckynsspHOBOJTHOBOM JIyaii3M.
CHOHTaHHOE U BBIHYKJIEHHOE
U3JIyYCHHE.

TexHuyeckue ycTpoucTBa U
NPaKTUYECKOE TPUMEHEHHE:
CIICKTPAJIBHBIN aHAJIN3

N3yuenne monenu onbita Pesepdopra.
IIpoBenenue dKCriepuMeHTa 10
HaAO0JII0ICHUIO JIMHEWYAaTOr0 CIEKTpa.
Onenka abCONIOTHBIX U
OTHOCUTEJIHBIX MTOTPEITHOCTEN
U3MepeHul (HU3NYECKUX BEJTMYMH.
N3yuenne monenu aroma: ToMCOHa,
IJIaHETAPHON MOJIENIA aTOMa, MOJETN
aroma bopa.

N3yueHue criekTpa ypoBHEH IHEPTUH
aToMa Bojiopojaa. OObsiCHEHHE
MIPUHIUATIOB JIEMCTBUS U YCIOBUH
0e30macHOro NpUMEHEHUs
CIEKTPOCKOIIA, JIa3epa, KBAHTOBOTO
KOMIIbIOTEPA.

PelreHne kaueCcTBEHHBIX 3a1a4

C OMOpOI HA U3YUYEHHBIE 3aKOHBI,
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(ciexTpocKoIt), Ja3ep, KBAHTOBBII
KOMITBLIOTEP

3aKOHOMEPHOCTH U (pu3ndeckue
ABJIEHUA 110 TeMe «CTpoeHue aToMa.
PacnioznaBanue Gpuznyeckux
SBJICHUNA B y4€OHBIX ONBITAX:
BO3HUKHOBEHUE JIMHEHUATOTO
CIEKTpa U3Ty4eHus. AHAIU3
KBAHTOBBIX MPOLECCOB U SIBICHUM C
UCIOJIb30BaHUEM nocTyaaToB bopa

4.3

ATOMHOE SI7IpO

DKCIEPUMEHTBHI, JOKa3bIBAIOLINE
CJIOHOCTb CTPOCHMS SAPA.
OTtkpbiTHE

PaaroakTUBHOCTH. OTBITHI
Pesepdopna mo
OTIpEeJICIICHUIO COCTaBa
PaAMOAaKTHBHOTO U3TyYCHUS.
CgoiicTBa anba-, 6era-,
ramMma-usnydeHus. Bnusnue
PaIMOAaKTUBHOCTH HA JKUBBIE
OpraHU3MBI.

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyxknonnast moaens sapa
['eit3enOepra-lBaHeHKO.

3apsn saapa. MaccoBoe 4nciio sjpa.

HN30TOo1HEI.

N3yuenue HKCIIEPUMEHTOB,
JTIOKA3BIBAOIINX CIIOKHOCTH CTPOCHHUSI
aTOMHOTO sJIpa.

HccnenoBanue TpekoB yacTuil (110
roToBbIM (poTorpadusm).

W3y4yenue siAepHbIX CUJl, SIACPHBIX
peakimii CHHTEe3a U pacraja,
TEPMOSIIEPHOTO CUHTE3A.

N3yyeHne HyKJIOHHOM MOJIENIH S1pa
[eit3enOepra-lBaneHKo.

OOBbsicHEHHE YCTPOMCTBA

Y IPUMEHEHHUS T03UMETPa, KaMephI
Bunbcona, simepHoro peakTopa,
aTOMHOW OOMOBI.

Pemenue 3ana4d ¢ onopoit

Ha TIOJTyYCHHBIE 3HAHUSA, B T.4. O 3aps/e

N MaCCOBOM 4HUCJIC dapa.
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Anbda-pacnaa. INeKTPOHHBIN
U TIO3UTPOHHBIN OeTa-pacna.
I'amma-n3nyuyenune. 3akoH
pPaZMOaKTUBHOTO pacmajia.

Pacno3naBanue pu3nyeckux sBICHUN
B YUEOHBIX OMBITaX U B OKPYXKaroIei
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OHeprus CBS3U HyKJIOHOB B SIJIPE.
SInepHble CUIIBL.

JHedexT Macchl spa.

SnepHble peakuuu. [lenenue

Y CUHTE3 s€ep.

Snepubiii peakrop. TepmosaepHbIn
cunTtes. [Ipo6iembl U nepcreKTUBbI
AJIEPHON PHEPTETUKH.
DKOJIOTUYECKHE aCIIEKTHI SIEPHOMN
SHEPIreTUKH.

OnemeHTapHbIe YacTUIBI. OTKpBITHE
IIO3UTPOHA.

Meronbl HaOMONEHUS U
pErucTpanuu 31eMEHTAPHbBIX
YaCTHIL.

DyHIaMEHTaJIbHbIE
B3auMoAecTBUI. EQUHCTBO
¢dbu3nuecKol KapTUHBI MUPA.
TexHrnuecknue ycTporucTBa U
IIPAKTUYECKOE TPUMEHEHHUE:
JI0O3UMETp, KaMepa BuibcoHa,
SIIEPHBIN PEAKTOp, aTOMHAs
oomba

JKN3HU: CCTCCTBCHHAA N UCKYCCTBCHHAA
pPaaruOaKTUBHOCTD.

Onucanue KBAHTOBBIX SIBICHUN U
IPOLIECCOB C UCTIOIb30BAaHUEM
(bu3HUECKUX BETUYNH: TIEPUO]]
HoJIypacnasa, SHEprus CBsi3U
aTOMHBIX s17Iep, Ae(PEKT MaCCHI siapa.
AHanu3 IpoLECCOB U SIBIIEHUM C
UCIOJIb30BaHUEM 3aKOHOB U
HIOCTYJIATOB: 3aKOH COXPAaHEHUS
AJIEKTPUYECKOI0 3apsja, 3aKOH
COXpaHEHUsI MaCCOBOI'0 YHCIIa,
nocrynatel bopa, 3akoH
pazoaKTUBHOTO pacnaja.
VYyactue B paboTe Kpyrioro croia

«DyHIaMEHTaIbHbIE B3aUMOICUCTBUA.

EnuncTBO (hrznueckoil KapTHHBI
mupa». Mcnonbs3oBaHue
UH(OPMAITMOHHBIX TEXHOJIOTHH st
MOUCKA, CTPYKTYPUPOBAHUS,
WHTEpPIpPETAMUA U MPEACTABICHUS
uH(popMaMK TpH NOJTOTOBKE
COOOIIIEHUN O NMPUMEHEHUH 3aKOHOB
KBaHTOBOW (PM3WKH B TEXHUKE H
TEXHOJIOTUSIX, IKOJIOTUUECKUX
acreKTax siIepHOU SHEPreTUKU
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Uroro no pazneny 15

Paszzgen S. DiieMeHTHI ACTPOHOMUM U ACTPO(PU3IUKH
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5.1

DIeMEHTBI
ACTPOHOMUH U
acTpou3uKu

DTanel pa3BUTHS aCTPOHOMHUH.
[IpukiiagHOe 1 MUPOBO33PEHUYECKOE
3HAYEHHUE aCTPOHOMMUH.

Bun 3Be3anoro neba. Co3Be3nus,
SIPKA€ 3BE3/bl, IUIAHETHI, WX
BUJUMOE JIBHKCHUE.

CosHeuHast cucTeMa.
Connue. ConHeuHass aKTUBHOCTE.

Ncrounuk sneprun CoJiHLIA U 3BE3.

3Be3/1bl, X OCHOBHBIEC
XapakTepucTuku. Jluarpamma
«CTIEKTPaJIbHbIN KIlacc —
CBETUMOCTBY. 3B€3/bl IJIaBHOU
MOCJIEI0BATEIBHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTb ISl 3BE3]1
[JIAaBHOM MOCJIEI0BATENBHOCTH.
BHyTpenHee cTpoeHue 3BE3 /.
CoBpeMeHHbIE IPEICTABICHUS O
IIPOUCXOXKAECHUU U 3BOIIOLUU
ConHua u 3B€3/1. DTallbl )KU3HH
3BE31.

Muteunsiii [TyTe — Hama ['anakrtuka.
[Tonoxxenue u nBuxenue ConHia B
['anakTuke. TUIbI ralakTUK.
PannoranakTukuy u KBazapsl.

IToaroToBka coobiieHui 00 Tamax
pa3BHUTHSI ACTPOHOMHMH, O TIPUKIIATHOM
¥ MHUPOBO33PEHYECCKOM 3HAYCHHH
aCTPOHOMHH, O METO/IaX TOJTyICHHSI
HAyYHBIX aCTPOHOMHUYECKUX 3HAHHM,
OTKPBITUSX B COBPEMECHHOU
aCTPOHOMMH.

M3y4yeHune coOBpeMEHHBIX
MIPEJICTABIICHUN O MPOUCXOXKICHUU H
sBojroIn CoTHIIA U 3BE3I.
M3y4yeHue TUIOB rajakTuK,
paJuoTaNakTHK U KBa3apoB.
N3yueHnne nBuxeHUs HEOECHBIX Te,
ABOJIIOLIMHM 3Be3]1 U BeceneHnnoi,
MIPOIIECCOB, TPOUCXOASAIIUX B
3BE3]1aX, B 3BE3/IHBIX CHCTEMAaX, B
MEKTaJaKTUYeCKOU cpene,
MacImTabHON CTPYKTYphl BcelleHHOIA.
OOmbsicHeHue pacmupeHus: BeeneHHoi
Ha OCHOBE 3aKOHa Xab0Ja.
[ToaroToBKa K 00CYXICHHUIO
HEPEIICHHBIX MPOOJIEM aCTPOHOMHMH.
[TpoBenenne HabmOICHUI
HEBOOPYKCHHBIM TI'JIa30M C
HCITOJIb30BaHUEM KOMIIBIOTECPHBIX
MIPUIIOKCHHH IS OTIpeICTICHUS
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UYepHble IBIPHI B SIAPAX TATAKTHUK.

87



®denepanbHas padouas mporpamma | Gusnka. 10—11 kmaccel (0a30BbIN YPOBEHD)

Bceenennas. Paciypenue
Bcenennoii. 3akon Xa66u1a.
Pazberanue ramaktuk. Teopus
bousbiioro B3peiBa. Penukrosoe
U3JIy4EHUE.

Macmrabnas CTPYKTypa
Bcenennoii. Meraranakruka.
Hepemennsie npo6iembl

aCTPOHOMUU

MTOJIOJKCHMS HEOECHBIX O0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3ausi CeBEpHOro MOJTYIIAPHUS
U SIPKHE 3BE3/IbI.

[IpoBenenne HaOIOAEHUN B TEIECKOM
Jlynsl, nnaner, Mueunoro Ilytu.
VYyacTue B IUCKYCCUU O HEPEIIEHHBIX
npoOJieMax aCTPOHOMHUH

Hroro no pazneny 7

Paspnen 6. O6001aoiee noBTOpeHNeE
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6.1

Oo0oo0maromiee
MTOBTOpPEHUE

O060011eHNE U CUCTEMATU3ALIUS
COJZIEpKaHUs Pa3geioB Kypca
«Mexanuka», «MoJekyJspHas
dbu3uKa U TEPMOJTUHAMUKAY,
«DNEeKTPOAUHAMUKAY,
«Konebanus u BoaHbI», «OCHOBBI
CIIEUAIBHOW TEOPUHU
OTHOCHUTEIIbHOCTHY, «KBaHTOBas
buzukay, « ITEMEHTBl aCTPOHOMUU
u actpodusukuy». Poib dhuzuku u
aACTPOHOMUM B SKOHOMHUYECKOH,

TEXHOJIOTUYECKOM, COLTMATIbHON U
ATUYECKOU chepax NesTeIIbHOCTH
YeJI0BeKa, POJIb U MECTO (PU3UKUA U
aCTPOHOMHUH B COBPEMEHHOM
Hay4yHOM KapTUHE MUpPa, 3HAYCHUE

Yuyactue B IUCKYCCUU O POJIU
(GUBUKH U aCTPOHOMUU B Pa3IMUHBIX
chepax AesTeTbHOCTH YeIOBEKa.
IToaroroBka cOOOIICHUH O MECTE
bu3nYecKor KapTHUHBI MUPA B PSITY
COBPEMEHHBIX MPEJCTABICHUN O

IIPUPOJE.
BrimosiHeHne y4eOHBIX 3a/laHuUid,
JEMOHCTPUPYIOLIHUX OCBOCHUE

OCHOBHBIX MOHATHH, (PU3NUECKUX
BEJIMYMH U 3aKOHOB Kypca (QU3UKU

10-11 xmaccos
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OIMCATEIbHOM,
CHUCTEMATU3UPYIOLLEH,
OOBSCHUTENBHON U
IPOTrHOCTUYECKON (hyHKIIMIMA
du3nueckon Teopun, poib
¢du3nueckol Teopun B
(dbopMUPOBaHUY TIPECTABICHUN O
du3nuecKol KapTUHE MUpPA, MECTO
(Gu3nYeCcKoil KApTUHBI MUPA B
00111eM psITy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX
IpEICTaBIECHUHN O IPUPOJIE

Uroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68

YACOB I1O ITPOTPAMME
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HEPEYEHDb (KOAUPUKATOP) PACITPEAEJIEHHBIX 11O KNTACCAM
MPOBEPAEMbBIX TPEBGOBAHUM K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOM IPOI'PAMMBI CPEJJHET'O OBIIET'O
OBPA3OBAHUA U QJIEMEHTOB COAEPKAHUA 110 PUSUKE

B denepanbHbIX UM pervoHANBHBIX MPOIEIypax OILEHKUW KauecTBa oOpa3oBaHUS
UCIIOb3YyeTCsl MepeueHb (KoAU(PUKATOP) PACHpPEACNICHHBIX MO KaccaM MPOBEPSEMbIX

TpeOOBaHUM K pe3yybTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTEIbHOM IPOrpaMMbl CPEHETO
oO011ero 00pa3oBaHMs U 3JIEMEHTOB COJEPKaHUS 10 (PU3UKeE.

10 KITACC IIpoBepsieMble TPeOOBAaHUSA K Pe3yJ1bTAaTaM OCBOCHMSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOTrPaAMMBbI

Kon [TpoBepsieMbIe IPEAMETHBIC PE3YJIBbTATHl OCBOCHHSI OCHOBHOM
IPOBEPSEMOTO o0pa3oBaTeIbHOM MPOTrpaMMBbI CPETHET0 00IIero 00pa3oBaHUs
pe3ynbTaTa

10.1 JleMOHCTpUpOBaTh Ha TpUMEpPax poJdb U MeCTo (H3UKH B
(GopMUPOBAaHUN COBPEMEHHON HAay4YHOU KapTHUHBI MHpa, B Pa3BUTHU
COBpEMEHHOW TEXHUKH U TEXHOJIOTUH, B TPAKTHUECKOHN IEeATEITHHOCTH
moJiei

10.2 VYYUTHIBaTh TPAHUIIBI MPUMEHEHHS H3YUCHHBIX (PHU3UIESCKIX MOJICIICH:
MaTepuabHas TOYKA, WHEPIHAJIbHAsI CHUCTEMa OTCYeTa, aOCOIIOTHO
TBEPJIOC TEJIO0, UACATBHBIN T'a3; MOJICIIH CTPOCHUS T'a30B, KUJAKOCTEH U
TBEPABIX TEJN, TOUYCHHBIA OICKTPUUYECCKUN 3apsii — TPU pEIICHUU
bu3uYecKuX 3a1a49

10.3 PacnioznaBath ¢usndeckue siBIeHUs (MPOILECChl) U OOBACHITh X HA

OCHOBE 3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETUYECKON TEOpUH
CTPOCHMSI BEUIECTBA M  JJIEKTPOAUHAMHUKUA: PABHOMEPHOE U
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBM)KEHHE, CBOOOTHOE MaJeHUE
T€J, ABUXKEHUE IO OKPYKHOCTH, HUHEPLHs, B3aUMOJICHCTBHUE TEIl,
mud dy3usi, GpOYHOBCKOE IBIIKEHUE, CTPOSHUE KUIKOCTEH U TBEPIBIX
TeJd, W3MEHeHue oObema Tell NpU HarpeBaHuM (OXJIAKICHHH),
TEIJIOBOE PABHOBECHE, WCMAPEHHE, KOHJICHCAIUsl, I[UJIaBJICHUE,
KpUCTAJUIM3alUsl, KWUIEHUE, BIAKHOCTh BO3[yXa, IMOBBIIICHHUE
JABJICHUSI Ta3a MpU €r0 HarpEBaHUU B 3aKPBITOM COCY/E, CBSA3b MEXKIY
napaMeTpaMu COCTOSIHHMSI ra3a B M30IPOILIECCax; AJEKTpU3alus Tell,
B3aMMO/ICUCTBUE 3apsI 0B
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10.4

OnuceiBaTh MEXAHMYECKOE JBUKEHUE, UCHOJb3yd (U3nyecKue
BEJIMYMHBI: KOOPAUHATA, IIyTh, IEPEMEILICHUE, CKOPOCTh, YCKOPEHHUE,
macca Tela, CuUla, UMIYIbC Tella, KUHETUYECKas DHEpIus,
NOTEHLIMANIbHAA JHEPrus, MexaHudeckas pabora, MeXaHWYecKas
MOIIHOCTh; IPY OMMCAHUU MPABUIIBHO TPAKTOBATH (PU3NUECKUN CMBICT
UCIIOJIb3YEMbIX BEIWYMH, UX OOO3HAUEHHS WM E€AUHUIIbI, HAXOAUTh
(bopMyIIbl, CBA3BIBAIONINE JAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMHU
BEJIMYMHAMHU

10.5

OnuceIBaTh H3yUEHHBIC TETJIOBBIE CBOWCTBA TEJ M TETUIOBBIC SIBJICHHUS,
UCTIONB3Yysl (pU3MYecKre BEJIMYMHBI: JaBJEHHE Tra3a, TeMIleparypa,
CpenHsisl KHHETHUYECKash YHEPTHUs XaOTHYECKOTO JBIIKEHHUS MOJICKYI,
CpeIHEKBaIpaTUIHAST CKOPOCTh MOJIEKYJ, KOJWYECTBO TEIUIOTHI,
BHYTPEHHSIsI JHeprusi, pabora raza, KodQ(UIMEHT TMOJIE3HOTO
JICHCTBHS TEIJIOBOTO JBUTATENS; TPH ONWCAHUM  TPABHIBHO
TPAaKTOBaTh (U3MYECKUNA CMBICT HWCIOJNB3yeMbIX BEIUYHMH, WX
00O3HAYCHUST W EIUHHMIIBI, HAXOAUTh (HOPMYIIbI, CBS3BIBAIOIINE
TaHHYI0 (PU3HUYECKYIO BETMUUHY C IPYTHMMHU BEIUYHHAM

10.6

OnucelBaTh HW3y4YEHHBIE DJIEKTPUYECKHE CBOMCTBA BEIIECTBA U
AJNIEKTpUYECKHE sBIEHUS (IPOLeCChl), MCHONB3YsSd (PU3UYECKUE
BEJIMYUHBI:  DJIEKTPUYECKUM  3apsii,  JJIEKTPUYECKOE  IIOJIE,
HAIPSKEHHOCTh TI0JISI, MOTEHUHAN, pPa3sHOCTh MOTEHLHAIOB; IpHU
OMHMCAHWH MTPABUILHO TPAKTOBATH (PM3HUECKUI CMBICI UCTIONB3YEMBIX
BEJIMYMH, HMX OO0O3HAYCHHMs] W E€IUHUIIbI; YKa3biBaTh (HOPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEJIMYMHY C JIPYTUMU
BEJIMYMHAMHU

10.7

aHAMM3UPOBATh (PU3MYECKHE TIPONECCHl U SBICHUS, HCIONb3Ys
¢dbu3nyuecKkre 3aKOHbI M MPUHITUIIBL: 3aKOH BCEMUPHOTO TsroTeHus, I, 11
u III 3akoHpl HproTOHA, 3aKOH COXpAaHEHHUSI MEXAaHUYECKOW IHEPIUH,
3aKOH COXPAHEHUS UMITYJIbCA, IPUHIMII CYNIEPIO3UIIMNA CUII, TPUHIAIL
paBHOIIpaBHs MHEPIHUATIbHBIX CHCTEM OTCYETAa;
MOJIEKYJIIPHOKHHETUYECKYIO TEOPHUIO CTPOCHHMS BEIIECTBA, 'a30BbIC
3aKOHBI, CBSI3b CPEITHEN KMHETUYECKON SHEPTUH TEIJIOBOIO JIBUKECHUS
MOJIEKY1 ¢  aOCONMIOTHOW  TeMmmepaTypod, TEepBblil  3aKOH
TEPMOJIMHAMUKY; 3aKOH COXPAHCHMS JJIEKTPUUECKOrO 3aps/ia, 3aKOH
Kynona; npu sTom paziaudaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €r0
MaTeMaTH4YeCKOE BbIpaXXEHUE U YCJIOBUS (TpaHUIbl, 00JacTH)
MIPUMEHUMOCTH
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10.8

OOBACHATP OCHOBHBIE MPUHLMIBI JEUCTBUS MAlIWH, MPUOOPOB H
TEXHUYECKUX YCTPOWCTB; paszauyaTh YCIOBUS UX 0€30MacCHOI0
UCIIOJIb30BAHUS B IIOBCEAHEBHON KU3HU

10.9

BEIMOTHATE 9KCIEPUMEHTHI IO UCCIICOBAHUIO (PU3UIECKUX SBICHUIMA
¥ TIPOIIECCOB C HCTIOJIH30BAHUEM TIPSMBIX M KOCBEHHBIX U3MEPECHHIA,
npu 3ToM (popmynupoBaTh npodieMy (3aauy) U TUIIOTE3y Y4EOHOIro
OKCIEpUMEHTa,  COOMpaTh  YCTAaHOBKY U3  IPEAJIOKEHHOTO
000pyTI0BaHUS, POBOJUTH OMBIT U (POPMYJIUPOBATH BHIBOIBI

10.10

OC}’H.I@CTBJISITB nNpsAMBIC HW KOCBCHHBIC HM3MCPCHUMA (I)I/ISI/I‘IGCKI/IX
BCIIMYUH, IIPH 3TOM BLI6I/IpaTB OINTHUMAaJBbHBIA CIIOCO0 HU3MCPCHUA U
HCIIOJIB30BaTh U3BCCTHBIC MCTOAbI OLICHKH HOI‘pGIIIHOCTGI‘/'I I/ISMepeHI/Iﬁ

10.11

HCCHC}IOB&TB 3dBUCUMOCTHU MCIKIAY (1)I/I3I/I‘{€CKI/IMI/I BCIIMYNHaAMHN C
HCITIOJIb30BAHUCM TIPAMBIX HSMGPCHHﬁ; IIpu 3TOM KOHCTPYHUPOBATb
YCTAaHOBKY, (1)I/IKCI/Ip0BaTB PE3YJIbTAThI HOquCHHOﬁ 3aBUCHUMOCTHU
(1)I/ISI/I‘-I€CKI/IX BCJIMYHH B BUJC Ta6HI/IH )41 Fpa(bI/IKOB, A€JIaTh BBIBOABI ITO
pe3yjabTaTaM UCCICIOBAHHNA

10.12

CobOmromath mpaBuiaa 0e30MacHOTO TpyAa IIPU  MPOBEICHHUH
HCCJICIOBaHUI B paMKax y4eOHOTO AKCIIEPUMEHTA,
y4eOHOUCCIICIOBATEIbCKOM M TPOCKTHOM  JICSITEIBPHOCTH  C
UCITOJIb30BAaHUEM HM3MEPUTEIBbHBIX YCTPOMCTB M J1aOOPaTOPHOIO
00opy10BaHUS

10.13

Pemate pacuerHbie 3a7a4M C SIBHO 3aJaHHON (DM3WYECKOU MOJICIIBIO,
UCTIONB3Yys (DU3MYECKHE 3aKOHbI M TPUHIUIIBI; Ha OCHOBE aHaIM3a
yCIOBUSA 3a7aud  BbIOMpaTh (PU3WYECKYIO MOJI€Nb, BBLICIATH
dusznueckre BeMUIUHBI U (HOPMYITBI, HEOOXOAMMBIC ISl €€ PEIICHUS,
IPOBOAUTH PACUYETHI M OIEHUBATH PEANBHOCTD MOJYYCHHOT'O 3HAUCHUS
(bU3UIECKON BEIIMUUHBI

10.14

Pemate  kadyecTBEHHBIE  3aJauyd:  BBICTPAWBATh  JIOTMYECKHU
HEMPOTUBOPEUYUBYIO LIEMOYKY PACCYXKICHUN C OMOPOM HA U3YUYCHHBIC
3aKOHBI, 3AKOHOMEPHOCTU U (PU3NUECKHUE SIBJICHUS

10.15

Ucnonw3oBaTh mnpu pelieHUH Y4YEOHBIX 3aJa4 COBPEMEHHbBIC
MH(OpPMALIMOHHBIE TEXHOJIOTUU JJIsI TOWCKA, CTPYKTYPUPOBAHUS,
UHTEpOpEeTalMd U NPEACTABICHUS y4eOHOW U HAyYHO-TIOMYJISIPHOM
uH(popMalKK, TOJTYYECHHON U3 PA3IUYHBIX UCTOYHUKOB; KPUTHUYECKH
aHAJM3UPOBATH MOJyYaeMyI0 HHPOPMAIUIO
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10.16

[IpuBoauTh mNpUMEpHl BKJIaJa POCCUUCKUX U  3apyOEKHBIX
YUEHBIX()U3UKOB B pa3BUTHE HayKH, OOBSICHEHUE MPOIIECCOB
OKPYXAaIOIEro MUPa, B PA3BUTUE TEXHUKU U TEXHOJIOTUHN

10.17

Hcnonp30BaTh TeOpeTHUECKHE 3HAHUS TO (HU3UKE B MOBCEAHEBHOU
KU3HU 17151 oOecniedeHus: 6€30macHOCTH IpH 00paIieH!H ¢ mpudopaMu
U TEXHUYECKHMMH YCTPOMCTBAMHM, IS COXPAHEHHS 3J0pPOBbI U
CO0JIIOICHHUS. HOPM DKOJIOTHUYECKOT0 TIOBEICHUS B OKPY KalOLIel cpesie

10.18

PaGoTtarb B rpyrmrme ¢ BBIIOJHEHUEM Pa3IMYHbIX COLMAIBHBIX POJeH,
IUIAHUPOBATh  pabOTy  TpPYyNIbl, PalHUOHAIBHO  PACIPEAENsTh
00S3aHHOCTH M IUIAHUPOBATh JACSATENBHOCTh B HECTAHIAPTHBIX
CUTyalusX, aJC€KBAaTHO OILICHMBATh BKJIaJ KaXIOTO W3 yYaCTHUKOB
IPYNIBI B pelIEHUE paccMaTpUBaeMoi IPoOIeMbl

IIpoBepsiemble 3JIEMEHTHI COAECPKAHUSA

Kon
pazzaena

IPOBEPSEMOTO
AJIeMeHTa

KO,II HpOBCpSIGMBIG QJICMCHTHBI COACPKAHUA

OU3NKA U METOZIbI HAYYHOTI'O ITO3HAHUA

11 ®du3uka — HayKa o npupojae. Haydnbie MeTOabl MO3HAHUS
OKpyXxatomiero mupa. Poib skcnmepuMeHTa W TEOpUH B
npolecce Mo3HaHus MPUPOJIbL. DKCIIEPUMEHT B (hU3UKE

1.2 MopenvupoBanue (U3NYECKUX SBICHUM U TIPOIECCOB.
Hayunble rumnorespl. dusznueckue 3aKOHbBI U TEOPUH.
['panuilbl  MPUMEHUMOCTH  (U3HYECKUX  3aKOHOB.
[Mpuanun cootBercTBus. Pomb u Mecto Qusuku B
dbopMHUpOBaHUY COBPEMEHHOW HaYYHOU KapTUHBI MUDA, B
MIPAKTUYECKOMN AEATEIBbHOCTH JIIOACH

MEXAHHNKA

2.1

KMHEMATHUKA

2.1.1 Mexaanueckoe JIBMOKEHHUE. OTHOCUTENBHOCTH

MCXaHHMYCCKOI'0O ABMKCHUA. Cucrema orcuera.

TpaekTopus
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2.1.2

[lepememenue, CKOPOCTb (cpensss CKOpOCTb,
MIHOBEHHAsi CKOPOCTb) W YCKOPEHHE MaTepHabHON
TOYKH, HX TIPOEKIMU HA OCH CHUCTEMBI KOOpIAWHAT.
CiioxeHue nepeMeIeHnil U CI0KEHUE CKOPOCTEN

2.1.3

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSMOJIMHENHOE
neuxeHue. ['paduku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH,
YCKOPEHUS, yTU U MEPEMENIEHUS MaTEPUATBHON TOYKH
OT BPEMEHU

2.1.4

CBoOoHOe mazieHre. Y CKOpeHre CBOOOTHOTO MaICHUS

2.1.5

KpI/IBOJ'II/IHGI‘/’IHOG JABHKCHHUC. PaBHOMepHOe JABHKCHUC
MaTepHaHBHOﬁ TOYKH I10 OKPYKHOCTH. Yriaosas

CKOpPOCTbD, JIMHEMHas CKOpPOCTbh. HCpI/IOJI n 4YacToTa.
HeHTpOCTpeMI/ITeJILHOC YCKOPCHHUC

2.1.6

Texunueckue yCTpOP'ICTBa: CIInaAOMCTpP, JABHXKXCHHUC
CHApsA 0B, HCITHBIC U PCMCHHBLIC IICPCaadn

2.1.7

[IpakTyeckue  paboTel. M3mepeHue  MrHOBEHHOU
ckopocTH. MccnenoBaHue COOTHOUMIEHUS MEXY MYyTIMU,
NPOWICHHBIMU TEJIOM 3@ IIOCJIEIOBATEIIbHbBIE DPaBHBIE
POMEKYTKU BPEMEHU MPH PAaBHOYCKOPEHHOM JIBUKEHUU
C HaAYallbHOM CKOpPOCTBhIO, paBHOW HyHw0. HM3yueHue
JIBUKCHUS IIApHKAa B BSI3KOM JKUIKOCTH. HM3ydeHue
JIBUKEHUS TeJa, OPOIIEHHOTO TOPU30HTAIHHO

2.2

JMHAMUKA

2.2.1

[Ipuauun otHocutTenbHOCcTH [anmunesa. IlepBeil 3akoH
Hprorona. MHepunanbHbie cuCTEMBI OTCUYETA

2.2.2

Macca tena. Cuna. [lpuHimn cynepno3uiuum cui

2.2.3

Bropoii 3akoH HprooTOHa a1 MarepuajibHOM TOYKU B
uHepuuansHoit cucreme orcyeta (MCO). Tperuit 3axkoH
HproToHa aJ1st MaTepuaibHBIX TOYEK

2.2.4

3akoH BcemupHoro tsaroteHus. Cuna Tsokectu. llepBas
KOCMUYECKasi CKOpOCTh. Bec Temna

2.2.5

Cuna ynpyroctu. 3akoH [ 'yka
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2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUs CKOJIbKECHUS
u cuna Tpenus mnokos. Koapduument tpenua. Cuna
CONMPOTHUBJICHUS MPHU JABMXKEHHHM Tela B KUAKOCTH WIH
raze

2.2.7

IloctynaTenbHoe 1 BpalaTeabHOE ABH)KEHHUE A0COIOTHO
TBEPJOrO Teja

2.2.8

MoOMEHT cuJbl OTHOCHTEIBHO OCH BpalicHUA. IIneuo
CUJIbI. Y CJIOBUS PaBHOBECH:A TBCPAOT'O TCJIa B NCoO

2.2.9

TexHuueckue yCTpOﬁCTBaZ IIOAIIMUITHUKH, ABUXCHUC
HCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[Ipaktuueckue pabotel. M3yuenue nuxkenust Opycka 1o
HAKJIOHHOM IJIOCKOCTH TOJ JE€WCTBUEM HECKOJIBKHUX CHIIL.
UccnenoBanue 3aBUCHMOCTHU cui YIPYrOCTH,
BO3HUKAIOUIUX B A€OPMUPYEMOI MIPY>KUHE U PE3UHOBOM
oOpasie, oT BeJIMYMHBI UX Aeopmanuu. MccnenoBanue
YCIOBUII PaBHOBECHsI TBEPAOIO TeJa, HUMEIIIEro OCh
BpalLlCHMS

2.3

3AKOHBI COXPAHEHHIA B MEXAHUKE

2.3.1

Nmnynbsc MaTepuanbHONU TOYKH, CUCTEMBI MATEPUATIBHBIX
To4eK. MIMITynbe cuiibl 1 ”3BMEHEHUE UMITYJIbCA TEJla

2.3.2

3akoH coxpanenus umiyibsca B ICO. PeaktuBHOE
JBUKCHHE

2.3.3

PaGora cubl

2.3.4

MomHOCTE CHUIIBI

2.3.5

Kunernueckast sHeprusi MaTepuaibHOW TOUKH. TeopemMa o
KMHETUYECKON SHEPTUH

2.3.6

[lorenumaneHas oHeprus. [loreHunanbHas sHeprusd
ynpyro aehopMHUpOBaHHONW NpYKWHBI. [loTeHmmanbHas
SHEPTHUsl Tesia BOJIM3U MOBEPXHOCTH 3eMIIH

2.3.7

[lorennuanbHble M HENOTEHUHAIbHBIE CHIBL. (CBS3b
paboThl  HEMOTEHUUAJIBHBIX CHJI C  U3MEHEHUEM
MEXaHUYECKOW 3HEPTUU CUCTEMBI T€JI. 3AKOH COXPAHECHUS
MEXaHUYECKON IHEPTUU
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2.3.8 VYrupyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9 TexHudyeckne yCTpOMCTBA: IBHKEHHE DPAaKET, BOJIOMET,
KOIEp, MPYKUHHBIA TUCTOJIET

2.3.10 [Ipaktuueckue padbotel. 3yueHue cBA3M CKOpPOCTEN Tem

npu Heynpyrom yzaape. MccnepoBanue cBsizM pabOThI
CUJIBI C U3MEHEHUEM MEXaHUUECKOW YPHEPTUM Telia

3 MOJIEKVIIAPHASA ®U3NKA 1 TEPMOJMHAMUKA
3.1 OCHOBbBI MOJIEKYJISIPHO-KMHETUYECKOI TEOPUU

3.1.1 OCHOBHBIE  TIOJIOXKEHUS  MOJIEKYJSPHO-KMHETUYECKOMN
teopun. bpoyHoBckoe aBuxkenue. Juddysus. Xapakrep
JIBVOKEHUS M B3aMMO/JICMCTBUS YACTHUI] BEILLIECTBA

3.1.2 Mojenu CTpoeHHUs Ta30B, KUJAKOCTEW U TBEPABIX TN U
00BbsSICHEHHE CBOMCTRB BEIIECTBA HA OCHOBE ATUX MOJICIICH

3.1.3 Macca momnekyn. KonmmuectBo Bemectsa. [locrosnnas
ABoraapo

3.1.4 TermmoBoe paBHOBecue. Temmeparypa U €€ HU3MEpPEHHUE.
[IIxamna Temnepatyp Llenbcus

3.15 Mogens wuaeanbHoro raza. (OCHOBHOE ypaBHEHHUE
MOJIEKYJIIPHO-KHHETUYECKON TEOPUHU UIEATIBbHOIO ra3a

3.1.6 AOcomoTHast ~ Temmeparypa ~Kak ~ Mepa  CpeaHeu
KUHETUYECKOM JHEPIUU TEIUIOBOIO JBHMXKEHHUSI YaCTHIL
ra3a. llIkana remneparyp KensBuna

3.1.7 VYpaBuenue Knaneiipona — MenneneeBa. 3akoH J{anbroHa

p 1Y

3138 ['azoBbie 3akoHbI. M30mporeccsl B UICATBHOM Ta3ze C
IIOCTOSIHHBIM ~ KOJIMYECTBOM  BEHIECTBA:  HM30TEpPMA,
nu30xopa, n3obapa

3.1.9 TexHuueckue ycTpoilcTBa: TepMOMETp, OapoMeTp

3.1.10

[IpakTueckue padotel. M3MepeHue Mmacchbl BO3JyXa B
KJIACCHOM KOMHaTte. McciienoBaHue 3aBUCUMOCTH MEXTY
MapamMeTpaMu COCTOSIHUS Ppa3peKEHHOTO ra3a
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3.2 OCHOBBI TEPMOJMUHAMUKU

321 TepMonuHamuueckas cucreMa. BHYTpeHHAsS DJHeprus
TEPMOAMHAMUYECKOM CUCTEMBI U CITIOCOOBI €€
U3MEHEHUSA

3.2.2 KonuuectBo Temnotel u pabota. BHyTpeHHsAs sHeprus
OJIHOATOMHOI'0 MJIEAJIBHOTO Ta3a

3.2.3 Buael Tennonepenayun: TemI0NPOBOAHOCTD, KOHBEKIIHS,
u3llydeHue. TenmnoeMKkocTb  Tena. YelbHas
TEIJIOEMKOCTh BEHIECTBA. PacyeT Konr4ecTBa TEIIOThI
IIpH TEIUIONEepeaye

3.2.4 ITepBeiit 3ak0H TepMoauHaMUKU. [IprmMeHeHue mepBOro
3aKOHA TEPMOJUMHAMUKH K m3ompoleccam. ['paduueckas
UHTEpIpeTaIus padoThl raza

3.2.5 TennoBeie MamuHbl. [IpUHIMIOBL EUCTBUS TEIJIOBBIX
maruH. [Ipeo6pa3zoBaHus SHEPTUH B TETIOBBIX MaIIMHAX.
Koadpumment mnonesnoro neiictus (mamee — KIIJI)
teruioBoi mamuHbl. [{uki Kapuo u ero KII/]

3.2.6 Bropoit  3akoH  TepmomuHamuku.  HeoOpaTumocTh
MIPOLIECCOB B MpUpPO/i€. TEIIoBbIE ABUTATENH.
DKOJOTUYECKUEe MPOOTIEMBI TETIIOIHEPTETUKU

3.2.7 TexHu4yeckne YyCTpOMCTBA: JBUTaTellb BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAMIBHHUK, KOHJAUITHOHED

3.2.8 [IpakTnueckue paboTHI. N3mepenne YAEIBbHOU
TEIUIOEMKOCTH

3.3

AT'PEI’ATHBIE COCTOAHUA BEHIECTBA. ®A30BBIE ITEPEXO/IbI

331 [TapooOpa3zoBanne w© KoHjeHcamus. Vcmapenue wu
KATICHUE.  YJIelbHas  TEIIoTa  IapooOpa3oBaHUS.
3aBUCHMOCTh TeMIIEPaTypPbl KHIICHUS OT JaBJICHUS

3.3.2 AOcCo0THAs M1 OTHOCUTEINIbHAS BIAKHOCTH BO3/IyXa.

Haceiennsiii nap
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3.3.3 Tepnoe Tteno. Kpucrannuueckue u amopgHble Tena.
AHM30TPOIHS CBOMCTB KPUCTALIOB. JKUAKHE KPUCTAILIBI.
CoBpeMeHHbIE MaTEpUAIbI

3.3.4 [InaBreHne W KpUCTAUIM3aUMs. YJIeiabHas TEIUIOTA
iasnenus. Cyonumanus

3.3.5 YpaBHeHME TENIOBOr0O OanaHca

3.3.6 TexHuueckre yCTpoHMCTBa: THUTPOMETP U TICHUXPOMETD,
KaJJOpUMETP, TEXHOJIOTMM TMOJYYEHHUS COBPEMEHHBIX
MaTepHasioB, B TOM YMCJIe HAHOMATEpPHUaJOB,

Y HAaHOTEXHOJIOTHH
3.3.7 [Ipaktruueckue paboThl. Mi3mepeHue BIaXKHOCTH BO3yXa
4 OJIEKTPOJIMHAMUKA
4.1 OJIEKTPOCTATHUKA

4.1.1 DINeKTpu3alus Tell. JJeKTpuueckuil 3apsan. JIBa Bupaa
ANEKTPUUECKHUX 3apsI0B

4.1.2 [TpoBOHUKH, TUIAEKTPUKU U TTOTYIPOBOIHUKU

4.1.3 3aKOH COXpaHEHUS ANEKTPUUYECKOrO 3apsiia

4.1.4 B3aumopetictBue 3apsanoB. 3akoH Kynona

4.15 DnekTpuueckoe noJie. HanmpsKeHHOCTh 3JE€KTPUYECKOTO
nosst. [lpunnun cynepno3uuuu. JIMHUM HANPSKEHHOCTH
IIEKTPUYECKOTO MOJIS

4.1.6 PaGota cun sanexTpoctatudeckoro nois. [lotenmuann.
PazHocTh nmoTeHnManon

4.1.7 [IpoBOOHUKM W JOHMDJIEKTPUKK B TIOCTOSIHHOM
JIEKTpUUYECKOM Mouie. [uanekTpuueckast IpOHUIAEMOCTh

4.1.8 OnekTpoeMKocTh.  KoHueHcaTtop.  DJIEKTPOEMKOCTh

IIJIOCKOI'O KOHACHCATOpPA. BHCPFI/IH 3aPsAKCHHOI'O
KOHACHCATOpa
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4.1.9

TexHuueckue ycTpoucTBa: dJIEKTPOCKOIL, JIEKTPOMETP,
JIEKTPOCTATUYECKAsT  3alluTa, 3a3eMJICHHE
AIEKTPONPUOOPOB, KOHIEHCATOP, KCEPOKC, CTPYUHBIN
IIPUHTED

4.1.10

[Ipaktuueckue padbotel. MI3mepeHue 31eKTpOeMKOCTH
KOHJIEHCaTopa

4.2

I[MOCTOSHHBIN DJIEKTPUUYECKUU TOK. TOKU

B PA3JIMYHBIX CPEJAX

4.2.1

VYcnoBus CylIECTBOBAHUS MOCTOSHHOTO 3JIEKTPUYECKOTO
toka. Uctounuku Toka. Cuira Toka. [IocTOIHHBIN TOK

4.2.2

Hanpsixxenue. 3akon OMa i yyacTka 1enu

4.2.3

SHGKTpI/IIIGCKOG COIIPOTHUBJICHUC. leCJIBHOG
COIMPOTHUBJICHUC BCIICCTBA

4.2.4

HOCJIGIIOB&TGJIBHOG, mapaiICJIbHOC, CMCIIaHHOC
COCONMHCHUC ITPOBOAHUKOB

4.2.5

Pabora snexrpuueckoro Toka. 3akoH Jxoyns — Jlenna

4.2.6

MOHIHOCTI) QJICKTPUYICCKOI'O TOKa

4.2.7

anekTpoaBmxkyas cuna (nanee — 3/1C) u BHyTpeHHee
COIPOTHUBIICHUE UCTOYHHMKA TOKa. 3akoH Oma sl MOJTHOM
(3aMKHYTOI) DIEKTPUYECKOU  LIEIH.

KopoTtkoe 3ambikanne

4.2.8

DONEKTPOHHAsT ~ MNPOBOJUMOCTh  TBEPABIX  METAJUIOB.
3aBUCHUMOCTb COMPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

CBepXnpoBOIUMOCTD

4.2.9

DNEeKTpUUECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX
My4YKOB

4.2.10

[MomynpoBoguuku.  CoOcTBeHHass W TNpUMeECHas
MPOBOAMMOCTh  MOJYNPOBOJHUKOB.  CBoiicTBa  p-N
nepexoja. [lonynpoBogHUKOBBIE TPUOOPHI

4.2.11

DIIEKTPUUECKUI TOK B DJIEKTPOIUTAX.

DJIEKTPOJIMTAYECKAST TUCCOLMALINS. DIEKTPOIIU3
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4.2.12

DIIeKTpUUYeCcKnii TOK B ra3ax. (CaMOCTOSTENbHBIA U
HECAMOCTOATENIbHBIN pa3psa. PasnuyHbie TUIIBI

CaMOCTOATENBHOTO paspana. Monnus. [1nazma

4.2.13

TexHuyeckue yCTpOWCTBA:  aMIIEPMETP,  BOJIBTMETD,
peocTar, MCTOYHUKH TOKA, DJICKTPOHAIrpEeBaTEIbHBIC
npuOOpPbI, ANEKTPOOCBETUTENBHBIE MPUOOPHI, TEPMOMETP
COIIPOTUBJICHUS, BAaKyyMHBIM JUOJA, TEPMUCTOPHl U
(boTOpe3ncTOphl, NOTYNPOBOAHUKOBBIN THO/,

raJlbBaHHKa

4.2.14

[IpakTrueckue paboThI. N3yuenue CMEIIaHHOTO
COCIMHEHUS PE3UCTOPOB.

M3mepenne DJIC uCTOYHMKA TOKAa M €ro BHYTPEHHETO
conpoTuBieHus. Habmronenue snexrponaunsa
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11 KJIACC IIposepsiemble TPeOOBaHHA K Pe3yJIbTaTaAM OCBOCHHMSI OCHOBHOM
o0pa3oBaTeIbHOM NPOIPAMMBI

Kon
MIPOBEPSIEMOTO
pe3yibTara

[TpoBepsieMbIe IPEAMETHBIC PE3YIIBTATHl OCBOCHHSI OCHOBHOM
00pa3zoBaTeILHOM IPOrpaMMBbI CPEIHETO 0OIIETO 00pa30BaHUS

111

JleMOoHCTpUpOBaTh Ha MpUMEpax poidb U MECTO (PU3UKU B
(GopMHUpPOBAaHUN COBPEMEHHOM HAYyYHOW KapTHHBI MHpA, B Pa3BUTHU
COBPEMEHHON TEXHUKH U TEXHOJIOTUM, B MPAKTUYECKOMN AEATEIbHOCTU
JrOAEH, 1IeIOCTHOCTD U €JMHCTBO (PU3NYECKON KAPTUHBI MUPa

11.2

YuuTteBaTh I'paHUIBI IPUMCHCHUA N3YUYCHHBIX (1)1/131/I"I€CKI/IX MOHGHCﬁ:
TOYCUHBIN BJICKTpI/ILICCKI/Iﬁ 3apsan, saACpHasd MOICIIb aTOMA, HYKJIOHHAA
MOACJIb aTOMHOT'O sApa Ipru pCIICHUN (bl/IBI/IIIGCKI/IX 3aaa4

11.3

Pacrio3HaBaTh u3ndeckue sABICHUS (IIPOIECCH) U OOBICHITh MX Ha
OCHOBE 3aKOHOB DJJIEKTPOJWHAMUKA W  KBAaHTOBOH  (PU3UKHU:
AJIEKTPUYECKasl TPOBOJUMOCTD, TEIUIOBOE, CBETOBOE, XHMHUYECKOE,
MarHUTHOE  JCWCTBHSI ~ TOKa,  B3aUMOJICHCTBHE  MAarHUTOB,
QJIGKTPOMATHUTHASI MHIYKIMS, JEHCTBHE MAarHUTHOIO TIONS Ha
NPOBOJHUK C TOKOM H JABMKYIIHMICS 3apsl, DSJICKTPOMAarHUTHBIC
KoJIeOaHWsI W BOJIHBI, MPSMOJUHEHHOE pPACIPOCTPAHCHHUE CBETA,
OTpaX€HHME, TpeloMyeHue, uHTepdepeHus, audpaknus wu
MOJISIpU3alldsl CBEeTa, JUCIIEPCUs CBeTa, (DOTOIEKTPUICCKUM dPeKT
(potordekT), cBeToBOE MaBIICHHE, BO3HUKHOBEHHE JIMHEHYATOIO
CIEeKTpa aroMa BOJOPOJa, €CTECTBEHHAass U  HUCKYCCTBEHHas
PaIOaKTUBHOCTh

11.4

OnuceiBaTh M3YYECHHBIE CBOWCTBAa BellecTBa  (JIEKTPUUECKHE,
MarHUuTHBIE, ONTHYECKHE, IIEKTPUUECKYIO TPOBOJIUMOCTD PA3IUYHBIX
CpeA) U DIEKTPOMAarHUTHBIE SBJICHUS (IIPOLIECCHI), HCIOIB3YS
dbusnueckre BETWYHMHBI: DJIEKTPUUYECKUM  3apsij], Cuila TOKa,
AIIEKTPUYECKOE  HAIpPSDKEHHE, DJIEKTPUYECKOE  COMPOTUBIICHUE,
pazHocTh notennuanon, JJC, paboTa Toka, UHAYKIUS MarHUTHOTO
noyis, cuna Awmmnepa, cwia JlopeHlla, WHAYKTUBHOCTb KATYIIKH,
SHEPrusi AJAEKTPUUECKOTO U MArHUTHOIO TOJIeH, MEPUOJl M YacToTa
KoJjeOaHul B K0JieOaTeIbHOM KOHTYpE, 3apsii U CHJIa TOKa B IIpoliecce
FapMOHUYECKUX  JJICKTPOMArHUTHBIX  KoyieOaHWil,  (OKycHOE
pacCTOSIHUE M ONTUYECKAasl CUJa JIMH3BI, IPU OMUCAHUU MPABUIBHO
TPaKTOBaTh (GU3UUECKHUI CMBICI UCTIOIB3yEMbIX BEJIMUMH, UX
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0003HAaueHUsT M EAMHMIIBL, YyKa3blBaTb (OPMYJbI, CBSI3bIBAIOIINE
JaHHYI0 (U3HYECKYIO BEIMYMHY C IPYTUMHU BEJIMUYMHAMU

115

OnuceIBaTh U3y4EHHBIE KBAHTOBBIE SIBJIICHHS U ITPOLIECCHI, UCIIONb3YS
(¢u3nuecKre BEIMYUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA
BOJIHBI M 4YacTOTa CBETa, HHEPrus W HUMIYJIbC (POTOHA, MEPUO.
noJIypacraja, >SHEprus CBSI3W AaTOMHBIX fAJI€p; NpPU ONUCAHUU
NPAaBWIBHO TPAKTOBATHh (PM3HUECKUI CMBICI UCIIOJIb3YEMbIX BEIMYMH,
uX O0O3HAYEHUS M EAMHUIIBI, YKa3bIBaTh (OPMYIIbI, CBS3bIBAIOLINE
JaHHYI0 (DU3UYECKYIO BEJIMYUHY C JPYTMMU BEITMYMHAMU, BEIYUCIATD
3HaueHue (PU3NYECKOMN BEITUUHUHbI

11.6

AHanu3upoBaTh (PU3MYECKHUE TMPOLECCHl W SBJICHUS, HUCIOIb3YSA
¢usznueckre 3aKOHBI W NPUHIUIB: 3akoH Owma, 3aKOHBI
MOCJIEIOBATENIBHOTO U TMapajlyIebHOTO COEJAMHEHHS] TPOBOIHHUKOB,
3akoH JIxoynsa — JleHIa, 3aK0H AJIEKTPOMAarHUTHOW MHAYKIIMH, 3aKOH
NPSIMOJIMHEHHOTO PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBl  TPEJIOMJICHUS CBETa, YypaBHEHHME OUWHIITeWHA I
dotorddexra, 3aKOH COXpaHEHHUS DSHEPIHHM, 3aKOH COXPAHECHMS
UMITyJIbCa, 3aKOH COXPAHEHHs JJIEKTPUUYECKOTO 3apsijia, 3aKOH
COXpaHEHHSI MacCoOBOTO  4YHCia, moctynatel  bopa, 3akoH
PaAMOAaKTHUBHOTO pacmlaaa; NpU O3TOM  pas3iudyaTh CIOBECHYIO
bopMyIHpPOBKY 3aKOHA, €T0 MATEMAaTHYECKOE BBIPAKEHUE U YCIOBUS

(rpaHuIIbl, 00J1aCTH) TPUMEHUMOCTH

11.7

OnpenensiTe HanpaBlI€HUWE BEKTOpa HWHAYKIWA MArHUTHOIO TOJIS
IIPOBOJIHMKA C TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna

11.8

CTpouth U ONUCHIBATh U300paKEHUE, CO3/IaBAEMOE TIOCKUM
3epKajoM, TOHKOW JIMH30H1

11.9

BBITIOTHATH 9KCTIEPUMEHTHI TI0 UCCIEAOBAHUIO (DU3UUECKUX SBICHUM
U MPOLECCOB C UCIOIb30BAaHUEM NPSIMBIX U KOCBEHHBIX W3MEPEHUN;
npu 3ToM (popmMyIupoBaTh MpodeMy (3a1ady) U THIIOTE3Y YIEOHOTO
JKCIIEpUMEHTa,  COOMpaTh  YCTAHOBKY W3  IPEMJIOAKEHHOIO
000py10BaHUSl, TPOBOAUTH OMNBIT U POPMYITUPOBATH BHIBOJIBI

11.10

OcymiecTBasATh MpsSMbIE U KOCBEHHBIE U3MEPEHUs: (DU3NUECKUX
BEJIMYUH; MPU 3TOM BbIOMpATh ONTUMAJIbHBIA CIIOCOO U3MEPEHUS U
VCIIOJIb30BATh U3BECTHBIE METO/IbI OLIEHKHU MMOTrPENTHOCTEN N3MEPEHUI
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11.11

HccnenoBath 3aBUCUMOCTH (PU3UUECKUX BEIMYMH C MCIOIb30BAHUEM
IPSAMBIX U3MEPEHHI; IPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,

dbuUKCUpOBaTh PE3YIbTAaThl TMOJYYECHHON 3aBUCUMOCTU (PUBHUECKUX
BEJIMYUH B BUJI€ TaOIUIl U TpaduKOB, JejaTh BEIBOJIBI 110 PE3yIbTaTaM
UCCIIEN0BAHUSA

11.12

CobOmonarh mnpaBwiia 0€30MacHOr0 Tpylda IMpUd  MPOBEACHUU
UCCIIeJIOBaHU B pamKax yueOHOT0 IKCTIIEPUMEHTA,
y4eOHOUCCIIEIOBATEIbCKOM M TPOEKTHOM  JEATENIbHOCTH  C
UCTIOJh30BAaHUEM HM3MEPHUTEIBHBIX YCTPOHUCTB U J1a00paTOpHOTO
o0opy10BaHUS

11.13

Pemiate pacuetHbie 3a7a4u C SIBHO 3aJjaHHOM (DM3WYECKOU MOJIEIIBIO,
UCTIONB3Ysl (hU3WUECKUE 3aKOHBl W TPUHIMIIBI; HA OCHOBE aHAJIN3a
yCJIOBHUS 3a7ayd  BbIOMpaTh (UBHUYECKYIO) MOJEb, BBIJACIATH
dusnueckre BeTUYMHBI U POPMYIIbI, HEOOXOAMMBIE JJIS €€ pelIeHus,
IPOBOJIUTH PACYETHI U OLIEHUBATH PEAIBHOCTD MOJTYYEHHOTO 3HAYEHU S
bu3nuecKoi BeTUYNHBI

11.14

Pemate  kauecTBeHHBIE  3aJaud:  BBICTpauMBaThb  JIOTMYECKHU
HEMPOTUBOPEUYUBYIO LIENIOYKY PACCYKIACHUHN C ONOPON HAa U3YUYCHHbBIE
3aKOHBI, 3aKOHOMEPHOCTH U (pr3ndecKue SBICHUS

11.15

Hcnonb3oBaTh TMpU pelIeHHH Yy4eOHBIX 3alad  COBPEMEHHBIC
UH(POPMAIIMOHHBIE TEXHOJIOTUH JUIsl TOWCKA, CTPYKTYPUPOBAHMS,
MHTEPIPETAIMU U TPEACTABICHHUS YYeOHONW W HAy4HO-TIOMYJISPHOM
uH(GOpPMAIINH, TIOTYYEHHON U3 Pa3IMYHBIX UCTOYHUKOB; KPUTUUYECKH
aHATM3UPOBATH MOTYyYaEMYI0 HHHOPMAIUIO

11.16

OOBSICHATH TPUHIIUIBI JCHCTBHS MAaIlWH, IPUOOPOB U TEXHUYCCKUX
YCTPOMCTB; pa3anyaTh YCIOBHUS UX O€30MaCHOTO HCMOJIb30BaHUS B
IMIOBCEHEBHOM KU3HU

11.17

[IpuBomuTh mTpUMEpPHl BKIaJAa POCCHUUCKHX U 3apyOeKHBIX
YUYCHBIX()U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE TPOIECCOB
OKPYKAOIIEr0 MUPA, B pa3BUTHUE TEXHUKHA U TEXHOJIOTHUM
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11.18
Hcnons30BaTh TEOpeTHUECKHE 3HAHUS TO (U3WKE B MOBCETHEBHOM
KU3HU 17151 o0ecriedeHusi 6€30MacHOCTH TPU 00palleHUuu ¢ IpudopaMu
U TEXHHYECKHMMH YCTPOMCTBAMHM, IS COXPAHEHHS 3J0POBbI U
CO0JIIOICHHUS. HOPM DKOJIOTHUYECKOT0 TIOBECHHUS B OKPY KalOLIel cpesie
11.19

PaGoTtarb B rpyniie ¢ BHIIOJTHEHUEM Pa3IMYHBIX COLIMAJIBHBIX POJIEH,
IUIAHUPOBATh  pabOTy  TPYyNIbl, paAlUMOHAIBHO  pacHpenemsiTh
00S3aHHOCTH M IUIAHUPOBATh JIESATENIbHOCTh B HECTAHJAPTHBIX
CUTyalusX, aJE€KBAaTHO OIIEHMBATH BKJIAJ KaXXJOTO W3 YYaCTHHUKOB
IpYNIBI B peHIEHUE paccMaTprUBaeMoOi MpoOIeMbl

IIpoBepsiemble 3J1€MEHTHI COAEPKAHUS

Kon Kon [IpoBepsieMble 2TIEMEHTBI COAEPIKAHUS
pasziena | IMpOBEPSIEMOIO
3JEMEHTa
4 SJIEKTPOAMHAMMUKA
4.3 MAI'HUTHOE IIOJIE. QJIEKTPOMAI'HUTHAA MHAYKIMA

43.1 [TocTostuHbBIe MarHUTHL. B3anMoaeicTBre ITOCTOSHHBIX
MarHUTOB
4.3.2 MaruutHoe 1moie. BekTop MarHuTHOW — MHAYKIIWU.

[IpyHUMn cynepno3uuyu. JINHUM MarHUTHOW WHAYKIIUU.
Kaprrna nuHM MAarHUTHOW MHAYKIWH M1OJISI TOCTOSHHBIX
MarHUTOB

4.3.3 MarnuTtHoe 1nosie NpoBOJHUKA ¢ TOKOM. KapTuHa nuHuii
MOJI UIMHHOTO TMPSIMOTO TPOBOJHUKA U 3aMKHYTOTO
KOJIBIICBOTO TPOBOAHHMKA, KATYIIKH C TOKOM. OTbIT
Opcrena. BzanmoelicTBue mpoBOIHUKOB C TOKOM

4.3.4 Cunia Amnepa, ee MOAYJIb U HallpaBJICHUE

4.3.5 Cuna JlopeHua, ee MOAyJb W HampaBieHue. [[BuxkeHue
3apsHKEHHOM YacTHUIBI B OJTHOPOTHOM MarHUTHOM TOJIE.

Pa6ora cunsl Jlopenia

4.3.6 SIBreHue 7EeKTPOMArHuTHON MHIYKITUN

4.3.7 [ToTok BekTOpa MarHUTHOM MHIYKIIUU
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4.3.8 OJ1C unaykuuu. 3aKoH 3JEKTPOMArHUTHOU MHAYKIIUU
Qapanes

4.3.9 BuxpeBoe »snektpudeckoe mosne. OJC UWHAYKIUMUA B
POBOJAHUKE, TBUKYILIEMCS MOCTYNATENbHO
B OJIHOPOJTHOM MarHUTHOM I10JI€

4.3.10 [IpaBuiio Jlenua

4.3.11 NunyktuBHOCTh. SBnenue  camounaykuuu. IJIC
CaMOMHAYKIIHH

4.3.12 OHeprus MarHUTHOTO TOJI KaTYIIKHA C TOKOM

4.3.13 DIEKTPOMArHUTHOE TOJIE

4.3.14 TexHu4yeckne yYCTpOMCTBA: MOCTOSIHHBIE  MArHHTHI,
ANIEKTPOMArHUThI,  JJIEKTPOABUTATENb,  YCKOPUTEIU
AJIEeMEHTAPHBIX YaCTHUIl, MHAYKIIMOHHAS MeYb

4.3.15 [IpakTueckue paboThl. M3ydyeHne MarHMTHOrO MHOJA

KaTyIIKHU C TOKOM. MccienoBanue 1elCTBUS MTOCTOSIHHOTO
MarHuTa Ha pamMKy Cc TOkKoMm. KcciemoBaHue sBJICHUS
BJICKTPOMArHUTHON UHAYKIUA

KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUYECKUE U SJIEKTPOMATI'HUTHBIE KOJIEBAHUA

°2.1.1 Konebarensnass cucrema. CBoOomHBIE  KOJEOAHMS.
['apMonnveckue  KoyieOaHUs. [lepuon,  wacrora,
aMIUInTya U dasa konebaHui

5.1.2 [IpyXuHHBIN MagTHUK. MaTeMaTH4eCKUi MassTHUK

5.1.3 YpaBHeHMe rapMOoHUYeCKUX Kosebanuil. Kunemarnueckoe
U JUHAMHUYECKOE OMHCaHUE
K0J1e0aTeTbHOTO IBMKCHHUSI

.14 [IpeBpamenue SHEpruu pu rapMOHHUYECKUX

kojieOaHusax. CBS3b aMIUIUTYIbl KOJICOAHWM HMCXOTHOU
BEJIMYMHBI C aMIUIMTyJaMu KoJieOaHWN €€ CKOPOCTH U
YCKOPEHHUS
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5.1.5

Konebarenbubiit KOHTYp. CBOOOIHBIC JIIEKTPOMArHUTHBIC
KoieOaHusT B MACAIBHOM KOJIEOATEIbHOM KOHTYpE.
Amnanorus MEXTY MEXaHUYECKUMU u
AIIEKTPOMArHUTHBIMU KoseOanussMu. @opmyna TomcoHa

5.1.6

3aKOH COXpaHEHHUS SHEPTHH B HJI€aJIbHOM KOJie0aTeIbHOM
KOHTYpe

5.1.7

BoinyxeHHble MexaHuuyeckue KoseOanus. Pe3oHaHc.
Pe3onancHas KpuBasi. BreiHyXneHHbIE
AJIEKTPOMArHUTHBIE KoJieOaHusl.

5.1.8

[Tepemennslii TOk. CHHYCOMJATbHBINA IEPEMEHHBIN TOK.

5.1.9

MOIIIHOCTB MMEPEMCHHOI'O TOKa. AMHJII/ITYJIHOC

)51 HGﬁCTBYIOIIICC 3HAYCHUC CUJIbI TOKA U HAIIPSAIKCHUSA

5.1.10

TpancdopmaTtop. [IpousBoacTBo, nepeaayda u
NOTpeOJICHUE DIIEKTPUUECKOU PHEPTUH. DKOJIOTHUYECKHE
PUCKHU TIpH TPOU3BOJCTBE JJIEKTPUUECKOW HSHEPTHUH.
Kynbrypa UCIIOJIb30BAHMS AIIEKTPOIHEPTUU B
MOBCEHEBHOM JKU3HU

5.1.11

Texaudeckne ycTpoicTBa: cericMorpad, JICKTPUUYCCKUMA
3BOHOK, JINHUU 3JIEKTponepeaay

5.1.12

[Mpaktuyeckue paboTel. MccnmegoBaHue 3aBUCUMOCTH
neproJa MajiblX KoJieOaHW# Tpy3a Ha HUTU OT JJIMHBI
HUTH U MacChl Ipy3a. MccnenoBanue nepeMeHHoro Toka B
LEMH U3 MOCJIEA0BATEIBHO COEIUHEHHBIX

KOHJIEHCATOpa, KaTYIIKH U pe3ucTopa

5.2

MEXAHUYECKUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1 MexaHudyeckue BOJIHBI, YCJOBHS PacIpOCTpaHEHHUS.
[lepuon. CkopocTh pacnpoCTpaHEHUs U JJIMHA BOJHBI.
[Toniepeunsie 1 TPOAOJIBHBIC BOJTHBI

5.2.2 HNutepdepeniusa u nudpakiiis MEXaHHIECKUX BOJTH

5.2.3

3Byk. CkopocTth 3ByKa. ['poMKkoCTh 3ByKa. BeicoTa TOHa.
TemOp 3ByKa
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5.2.4

3H€KTpOMaFHI/ITHBI€ BOJIHBI. YcnoBus H3JTy4YCHUSA
QJICKTPOMArHUTHBIX BOJIH. Bzaumnas OpUuCHTAaIUA

v .
BEKTOpOB E, B ¥ ~ B 2JIEKTPOMarHUTHOM BOJIHE B BaKyyMe

5.2.5

CBoiicTBa  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPa)KEHUE,
npesioMIIeHHE, Moaspu3anus, Iudpakuus,

unTepdepenuns. CKopocTb 31EKTPOMATHUTHBIX BOJIH

5.2.6

[IIxama DJIEKTPOMATrHUTHBIX BOJIH. [Ipumenenne

QJICKTPOMArouTHBIX BOJIH B TCXHUKEC U 6BITy

5.2.7

[IpuHIMOB paguocBsI3u U TeneBuAeHUs. Paguonoxanusi.
DJIEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKaIOIIEH CpeJibl

5.2.8

TexHu4eckre yCTpOMCTBa: My3bIKaJIbHbIC HHCTPYMEHTHI,
yJIBTPa3BYKOBasi JUArHOCTHUKA B TEXHUKE U MEIUIIUHE,
panap, paJIuONPUEMHHK, TEIEBU30p, aHTCHHA, Telle(oH,
CBY-nieun

5.3

OIITUKA

53.1

[IpssMOnMHEHOE pacIpOCTPpaHEHHE CBETA B OJHOPOIHOM
cpene. JIyd cBera

5.3.2

OtpaxeHue  cBeTa. 3aKOHbl  OTpaKEHUsI  CBETA.

[TocTpoeHue n300pakeHU B TUIOCKOM 3epKajie

5.3.3

[Ipenomiienne cBeTa. 3aKOHbl MPEJIOMJICHUS CBETA.
AOCOIIOTHBIN TTOKA3aTeINb MPEIOMIICHUS

5.3.4

[lonmHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbll yromn
IIOJTHOTO BHYTPEHHETO OTPAXKEHHUS

5.35

HMucnepcus cseta. ClioxHbIN cocTaB O0enoro ceera. L{BeT

5.3.6

Cobuparomue u paccewBarIue JUH3B. TOHKas JMH3A.
@OKYCHOE pPacCTOSHUE M ONTHUYECKas Cuja TOHKOHU
muH3bl. [locTpoeHne wn300pakeHU B COOMPAOINX U
pacceuBaromux JuH3ax. DopMyna TOHKOW JIMH3BI.
VBeauueHue, J1aBaeMoe JUH30U

5.3.7

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTHKH
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5.3.8

Wnreppepenuuss cera. KorepeHTHble HMCTOYHMKH.
VYcnoBust HaOMOEHUS MAKCUMyMOB M MHUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JABYX CHH(pa3HBIX
KOT'€PEHTHBIX UCTOYHUKOB

5.3.9

Hudpakuusa ceera. JudpakuuoHHas peuieTka. Y clOBUE
HAOJIIOICHHUSI TJIABHBIX MAaKCUMYMOB TIpU MaJEHUU
MOHOXPOMAaTHYECKOro  CBeTa Ha  JAUPPaKUUOHHYIO
pelIeTKy

5.3.10

[Homsapusanuus ceera

5.3.11

TexHuueckne ycTpoWCTBa: O4YKH, Jiyma, (oroarmmapar,
MPOCKIMOHHBIA  ammapar, MHUKPOCKOI,  TEJIECKOII,
BOJIOKOHHAsT ~ ONTHKA, AWUGPaKIMOHHAs  PEIIETKa,
MTOJIIPOU T

5.3.12

[Ipaktuueckue  pabotel.  M3mepenne  moxazartens
npenomiueHus. MccrnenoBanue cBOWCTB M300pakeHUN B
nuH3ax. Habmonenue nucnepcun ceeta

OJIEMEHTDI

CHELIMAJIBHOM TEOPUM OTHOCUTEJILHOCTU

6.1

['paHubl TPUMEHUMOCTH KJIACCUYECKOM MEXaHUKHU.
[TocTynarsel TEOpHUM OTHOCUTEIBHOCTH: UHBAPUAHTHOCTH
MOAYJsl CKOPOCTH CBETa B BaKyyMe, MPHUHIUI
OTHOCHUTEJIBHOCTH DUHIIITEeHA

6.2

OTHOCUTEIBHOCTD OJHOBPEMEHHOCTH. 3ameniieHue
BPEMEHHU U COKPAIEHUE JJTUHBI

6.3

DHeprus U UMIYJIbC CBOOOHOMN YaCTHIIBI

6.4

CBs3pb Macchl C DHEPrHE W MMIYJIbCOM CBOOOJIHOM
YaCTUIIbI. DHEPTHUS TTOKOS CBOOOHON YACTUIIBI

KBAHTOBAS ®U3UKA

7.1

DJIEMEHTBI KBAHTOBOM OIITUKH

71.1

®otounbl. opmyna Ilnanka cBa3u 3HEPTUM POTOHA C €O
4acTOTOU. DHEPTHsi U UMITYJIbC (POTOHA

7.1.2

OtkpebiTUe U uccienoBanne porodpdexra. OnbIThH

A.T". CroneroBa. 3akonsl Ppotodrpdekra
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7.1.3 VYpaBuenue OitHmreHa ana ¢gortorpdexra. «KpacHas
rpanuna» ¢potospdexra

7.1.4 JlaBnenue cBera. OnbiTel I1.H. JIeOenena

7.1.5 XHUMHYECKOEe JEeHUCTBUE CBETA

7.1.6 TexHuueckue ycTpoilcTBa: (QOTO’NEMEHT, (HOTONATUHK,
COJIHEUHas 6aTapesi, CBETOIUO

[ CTPOEHUE ATOMA
721 Monenb aToMa Tomcona. OTMbBITBI
Peszepdopaa no nccnegoBaHuio CTPOSHUS aTOMa.

[InaneTapHas mozaenb aToMa

7.2.2 [Toctymarel bopa. U3nyuenue u morniomieHne (HOTOHOB
IpyU TEPEXO0Ji€ aToMa C OJHOrO0 YPOBHSA SHEPrUM Ha
npyroi. Bunbl cnektpoB. CHEKTp YpOBHEH SHEpruu
aToma BoAopoza

7.2.3 BonnoBeie cBoicTBa 4actul. BomHbel e bpows.
Kopnyckynspao-BoinHOBOM ayanusm. dudpakius
AJEKTPOHOB HA KpHUCTAJLIAX

7.2.4 CHOHTaHHOE W BBIHYKJIEHHOE U3JIy4eHUE. Y CTPOICTBO U
MPUHITUIT paOOTHI Jlazepa

1.2.5 TexHuyecknue  yCTpOWCTBA:  CHEKTpPaJbHbIA  aHAJU3
(CIEeKTPOCKOIT), Ja3ep, KBAHTOBbIA KOMIIBIOTED

7.2.6 [lpakTtuyeckue  pabOTEHI. HaGmronenwne

JIMHENYATOrO CIIEKTpa
7.3 ATOMHOE SJIPO

731 MeTtop! HAOIIOCHUS ¥ PETUCTPALIAN IIEMEHTAPHBIX
YacTUIL

7.3.2

OtkpeiTHE pagroakTuBHOCTH. OmbiTel Peszepdopma 1o
OMPENIECNICHUIO COCTaBa PAJAMOAKTUBHOTO U3IYUYCHUSI.
CaoiicTBa anbda-, Oerta-, ramma-usinydyeHus. BruusiHue
PaIMOaKTUBHOCTH HA KUBbIE OPTaHU3MbI
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7.3.3 OtkpbiTHE NIpOTOHA M HeWTpoHa. HykiloHHas Mmoxaensb
anpa ['elizenOepra — MBanenko. 3apsa aapa. MaccoBoe
yucio sapa. M3oromnsl

7.3.4 Anbda-pacnan.  DJAEKTPOHHBIA M MO3UTPOHHBIN
Oerapacman. ['amma-u3inydenue. 3aKOH pajMOAKTUBHOTO
pacnaaa

7.3.5 DHeprus cBsi3U HYKJIOHOB B sifipe. SAnepHbie cuibl. Jledekr
Macchl sapa

7.3.6 Anepusble peakuuu. JleneHue u CUHTE3 e

7.3.7 Snepusiit peaktop. TepmosnepHsiii cuntes. [Ipo6iemsl u
NIEPCIIEKTUBBI  SIICPHON DHEPTeTUKUA. DKOJOTUYECCKUE
ACTICKTHI SJIEPHOI SHEPTETUKH

7.3.8 OneMeHTapHble  4YacTUIpl.  OTKpbITUE  MO3UTPOHA.
dyHnaMeHTanbHbIE B3aUMOIEHCTBUS

7.3.9 TexHuueckue ycTpoicTBa: JO3UMETp, kamepa BuibcoHa,
SJIEpHBIN peakTop, aTOMHas bomba

7.3.10 [IpakTrueckue padoTsl. MccnenoBanue TpekoB yacTHIL
(o TroToBBIM hoTOTpadhusim)

SJIEMEHTBI ACTPO®U3UKU

8.1 Bu 3Be3nHoro Heba. Co3Besnusi, SpKUe 3BE3bl, IJIAHETHI,
UX BUJUMOE BUKECHHE

8.2 Conneunass cucrema. IlmaHeTsl 3eMHOM  TPYIIIIHL.
[InaHeThI-TUraHThl U UX CIIYTHUKH, KapJIUKOBBIC TJIAHETHI.
Mamnsie Tena COJIHEUHOM CHCTEMBI

8.3 Connane, Qorochepa wu armochepa.  ComHeuHas
aKTUBHOCTD

8.4 Hctounuk sueprun ColiHLA U 3BE3]1

8.5 3Be3Abl, WX OCHOBHBIE XapaKTEPUCTHKU:  Macca,

CBETUMOCTb, PAgUyC, TEMIIEPaTypa, HUX B3aUMOCBSA3b.
JlnarpamMmma «CIEeKTpaabHbIA KJIACC — CBETUMOCTBY.

3Be316l TJIaBHOW IIOCJIENOBATEIBHOCTH. 3aBUCHUMOCTH
«mMacca —  CBETUMOCTBY» JUIA  3Be3]  TJIaBHOU
MMOCJIENOBATEIHLHOCTH
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8.6

BnytpenHuee CTpPOEHHUE  3BE3J.
CoBpeMeHHbIE IPEACTABICHUS O TPOUCXOXKICHUH
u yBosrronuu CoHIIA U 3B€3/1. DTanbl )KU3HU 3BE3]T

8.7

Mnineunsiii Ilyte — nHama [anaktuka. ChnmpanbHas
CTpykTypa l'anmakTuku, pacmpenelieHue 3Be3l, rasza Hu
npM. Ilonoxxenne u aBukenue CojHila B I'ajmakTHke.
[Tnockas u cepruueckas mogacucTeMsl [ amakTuku

8.8

Tunel rasakTHK. PaI[I/IOI‘aJIaKTI/IKI/I U KBa3aphl. qepHHe
ABIPBI B ApaXx TaJIaKTUK

8.9

Bcenennas. Pacmupenue Bceenennoi. 3akoH Xa66ua.
Pazberanue ranaktuk. Bospact u pamuyc Bcenennoi,
Teopus bonemoro B3peiBa. Moaens «ropsuei

Bcenennoii». PenukroBoe nsnyuenue

8.10

Macmrabnast cTpykrypa BcenenHoil. MeraraiakTuka.
Hepemennsie mpo6iemMbl aCTPOHOMUU

112



	СОДЕРЖАНИЕ
	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	СОДЕРЖАНИЕ ОБУЧЕНИЯ
	10 КЛАСС Раздел 1. Физика и методы научного познания
	Раздел 2. Механика
	Тема 1. Кинематика
	Демонстрации
	Ученический эксперимент, лабораторные работы

	Тема 2. Динамика
	Демонстрации

	Тема 3. Законы сохранения в механике
	Демонстрации
	Ученический эксперимент, лабораторные работы


	Раздел 3. Молекулярная физика и термодинамика
	Тема 1. Основы молекулярно-кинетической теории
	Демонстрации
	Демонстрации (1)

	Тема 3. Агрегатные состояния вещества. Фазовые переходы
	Демонстрации


	Раздел 4. Электродинамика Тема 1. Электростатика
	Демонстрации
	Тема 2. Постоянный электрический ток. Токи в различных средах
	Демонстрации


	Межпредметные связи
	11 КЛАСС Раздел 4. Электродинамика
	Тема 3. Магнитное поле. Электромагнитная индукция
	Демонстрации


	Раздел 5. Колебания и волны
	Тема 1. Механические и электромагнитные колебания
	Демонстрации
	Ученический эксперимент, лабораторные работы

	Тема 2. Механические и электромагнитные волны
	Демонстрации

	Тема 3. Оптика
	Демонстрации


	Раздел 6. Основы специальной теории относительности
	Раздел 7. Квантовая физика Тема 1. Элементы квантовой оптики
	Демонстрации

	Тема 2. Строение атома
	Демонстрации

	Тема 3. Атомное ядро

	Раздел 8. Элементы астрономии и астрофизики
	Ученические наблюдения

	Обобщающее повторение
	Межпредметные связи (1)
	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРОГРАММЫ ПО ФИЗИКЕ НА УРОВНЕ СРЕДНЕГО ОБЩЕГО ОБРАЗОВАНИЯ
	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ
	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ
	10 КЛАСС
	11 КЛАСС
	ПЕРЕЧЕНЬ (КОДИФИКАТОР) РАСПРЕДЕЛЕННЫХ ПО КЛАССАМ ПРОВЕРЯЕМЫХ ТРЕБОВАНИЙ К РЕЗУЛЬТАТАМ ОСВОЕНИЯ ОСНОВНОЙ ОБРАЗОВАТЕЛЬНОЙ ПРОГРАММЫ СРЕДНЕГО ОБЩЕГО ОБРАЗОВАНИЯ И ЭЛЕМЕНТОВ СОДЕРЖАНИЯ ПО ФИЗИКЕ
	10 КЛАСС Проверяемые требования к результатам освоения основной образовательной программы
	Проверяемые элементы содержания
	11 КЛАСС Проверяемые требования к результатам освоения основной образовательной программы
	Проверяемые элементы содержания (1)

