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®denepanbHas paboyas mporpamma 1o ydeoHomy mnpeamery «Duszukay (6a30BbIT
ypoBeHb) (TpenMeTHass o00yacTb «EcTecTBEeHHO-HAy4YHBIE TMPEAMETHDY) BKIIOYACT
MOSICHUTENBHYIO 3aIMCKY, COepKaHue 00ydIeHUS, TUIAHUPYEMbIC PE3YyIbTAaThl OCBOCHUS
nporpaMmbl 1Mo (U3MKe, TEMaTUYECKOEe IUTAHMPOBAaHUE, MEpedeHb (Koaudukarop)
pacmpeeNieHHbIX 0 KjaccaMm IPOBEPSIEMBIX TPEOOBAHWM K pe3yJbTaTaM OCBOCHUS
OCHOBHOHM 00pa3oBaTeIbLHON IIPOrpaMMBl CPeAHETO 001Iero oOpa3oBaHus U JIEMEHTOB
coziepkaHus o pusuke.

[TosicuuTenpHast 3amucKa OTpakaeT OOIIMe e U 3aJaud U3yueHUs (PU3UKH,
XapaKTEPUCTUKY TICUXOJOTHUECKUX TPEINOCHUIOK K €r0 M3YYEHHUI0 OO0yYarolIMMUCH,
MECTO B CTPYKType Y4eOHOro TIUIaHa, a TakkKe IMOAXOABl K OTOOpYy CoJep KaHwus,
K OTNIPEICTICHUIO IJIAHUPYEMBIX Pe3yJIbTaTOB.

Conepxanue OOydYeHHS PACKpBIBA€T  COJCP)KATEIbHBIC JIMHWH, KOTOPHIC
npeIaraloTcs sl 00s13aTeIbHOT0 M3Y4YEHUsI B KaXKJIOM KJIacCe Ha YpOBHE CPEIHETO
o0111ero oOpa3oBaHusl.

[Inanupyemple pe3yabTaThl OCBOCHHS MPOTPAMMBI 1O (PU3HUKE BKIIOYAIOT
JUYHOCTHBIC, METaIlpeMETHBIC pPEe3yJbTaThl 3a BECh IMEPHOJ OOyYEeHHs] Ha YPOBHE
cpemHero o0Imero o0pa3oBaHUs, a TAKKE MPEIMETHBIC TOCTIDKCHHS O0ydYaroIIerocs
3a KaXKIbIil TOJ1 00yUeHUsI.

INOACHUTEJIBHAS 3AIIMCKA

[Tporpamma o pusuke 6a30BOro ypoBHS Ha YPOBHE CPEHETO 00111eT0 00pa30BaHUS
pa3paboTaHa Ha OCHOBE TOJIOKEHHM U TpeOOBaHUH K pe3yJibTaTaM OCBOSHUSI OCHOBHOM
obpazoBaTenpHOM mporpammel, npeacraBieHHbix B ®I'OC COO, a takxke ¢ y4eToMm
benepanbHOl pabodeit mporpaMMbl BOCITUTAHUS U KOHIICTIIIHH MPETIOAaBaHus yIeOHOTO
npeamera «®Puszukay B o0pa3zoBaTelbHBIX opraHuzamnusax Poccuiickonr deneparum,
peanu3yronMX OCHOBHbIE 00pa30BaTEIbHbIE MPOrPAMMEI.

ConeprxkaHue IporpamMMsI 1o (U3HKE HAPABICHO HAa (POPMHUPOBAHNE €CTECTBEHHO-
HAay4YHOM KapTuHbl mupa oOydarommxcs 10-11 kmaccoB mpu oOyueHuu ux (uzmke
Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-ACSTEILHOCTHOro mnoxaxojna. Ilporpamma
no ¢usuke coorBercTByeT TpeboBaHusiM GI'OC COO k MmiIaHUPYEMbIM JIMYHOCTHBIM,
NpPEeIMETHBIM W METalpeJMETHBIM pe3yjibTaTaM OOydYeHMs, a TakKe YYHUTHIBAET
HEOOXOJMMOCTh peallu3allid MEXIPEAMETHBIX CBSI3ed (PU3UKU C E€CTECTBEHHO-
HAyYHBIMU YUYEOHBIMH TIpeAMeTamMHu. B Hell ompenenstoTcs OCHOBHBIC IENH HU3YUYCHUS
bu3NKM HaA YpPOBHE CpeaHero ooOmero o0pa3oBaHUs, IUIAHUPYEMbIC PE3yJIbTaThl
OCBOEHHS Kypca (PU3MKHU: JIMYHOCTHBIE, METalpeAMETHbIC, MpeAMETHbIE (Ha 0a30BOM
YPOBHE).

[Iporpamma no ¢u3MKe BKIIOYAET:

IUTAaHUPYEMBbIE pe3yJIbTaThl OCBOEHUSI Kypca (U3MKU Ha 0a30BOM YPOBHE, B TOM
YHCJIC IPEAMETHBIE PE3YIIbTaThI 10 TOAaM O0yYCHHS,;

cojiepkanue yueOHoro npeameta « Dusukay mo rojaam o0ydeHHUs.
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[Iporpamma mo Qu3nke MOXKET OBITh HCIOJIb30BaHA YYHUTENSIMH KaK OCHOBA
JUISI COCTaBJICHHSI CBOMX paboumx mporpamm. [lpu paszpaborke paboueil mporpammsl
B TEMAaTUYECKOM IIJIAHUPOBAHUM JIOJDKHBI OBITH YYTEHBI BO3MOKHOCTH HCITOJIB30BAHUS
IEKTPOHHBIX (IU(PPOBBIX) 00pa30BATENBHBIX PECYPCOB, SIBISIIONIUXCS  y4eOHO-
METOMYECKUMH MaTepuanamMmu (MyJIbTUMEIUHHBIE TPOTPAMMBI, JJICKTPOHHBIC YUCOHUKH
W 3aJ[aYHUKH, DJICKTPOHHBIC OWOIMOTEKH, BHPTyalIbHBIC J1A0OPATOPHUH, WIPOBBIC
POrpPaMMBbI, KOJUIEKIHH IU(POBBIX 00pa30BaTEIbHBIX PECYPCOB), pPeaTU3YIOIIUMU
TUAAKTHYCCKAEC BO3MOXHOCTH HWH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH,
coJiep)KaHue KOTOPBIX COOTBETCTBYET 3aKOHOATENIbCTBY 00 0Opa30BaHUH.

[Iporpamma 1o ¢u3HMKe NPeaOCTaBISIET BO3MOKHOCTD JIJISl PeasIU3aIliu Pa3IuIHbIX
METOIMYECKHUX TOJXO0/I0B K OpraHu3auu 00ydeHus (HU3uKe P YCIOBHH COXPaHCHUS
00s13aTENHHON YaCTH COJIEPIKaHUS Kypca.

XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA «®U3UKA>»

dusnka KaK Hayka o Hanbosee oOImUX 3aKOHAX MPHUPOJIbI, BHICTYIAs B Ka4eCTBE
y4eOHOTO TMpeaMeTa B IIKOJE, BHOCHUT CYIIECTBEHHBIM BKJIAJ B CHCTEMY 3HAaHUU
00 oxkpyxkawmem wMupe. [lIkonpHBIE Kypc QU3UKH — CHUCTEMOOOpa3yonui
JUTSI €CTECTBEHHO-HAYUYHBIX YYeOHBIX MPEIMETOB, ITOCKOJIBKY (PU3MUECKHE 3aKOHBI JIKAT
B OCHOBE IIPOIIECCOB M SBJICHUH, H3yYaeMbIX XHUMHEH, OwWosoruei, (HU3nIecKou
reorpadueit u actpoHomueil. Mcnonb3oBaHWEe UM aKTUBHOE NMPUMEHEHHE (DU3UUECKUX
3HAHWN OMpeaeNsseT XapakTep W pa3BUTHE Pa3HOOOpa3HBIX TEXHOJIOTHH B cdepe
PHEPreTUKHU, TPAHCHOPTA, OCBOCHUSI KOCMOCA, IIOJIYYEHHUS HOBBIX MAaTEpHAIIOB
C 3aJlaHHBIMU CBOMICTBaMU M Apyrux. M3ydenuwe (U3MKM BHOCUT OCHOBHOM BKJIAJ
B (OpMHpOBaHHE  E€CTECTBEHHO-HAyYHOW  KapTHHBI  MHUpa  OOydaromuxcs,
B (D OPMHUPOBAHNE YMEHUI MPUMEHATh HAYYHBIM METOJ] TIO3HAHUS TP BHIMIOJTHEHUN UMU
y4eOHBIX UCCIIEIOBAaHUM.

B ocHOBY kypca u3uku 11l ypOBHSI CpeTHETO 00IIero oOpa3oBaHus MOJI0KEH PSIJT
UJICH, KOTOPbIE MOKHO PACCMAaTPUBATh KaK MPUHIUIBI €TO MOCTPOCHUS.

Hoesa yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCS JIOTMYECKH
3aBEPIICHHBIM, OH COJEPKUT MaTepuall U3 BCEX pa3liesioB (PU3UKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (DU3HKHU.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEMl MaTepuan Kypca Gpusuku o0beMHEH
BOKpYT (¢usnueckux Teopuil. Bemymmm B Kypce sBisiercss (HOpMUPOBAaHHE
MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pUU, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. Peanuzanus uAEW NOPEANoOJaraeT HCIOJIb30BaHHE
TYMaHUTAPHOTO MOTEHIMaIa (GU3NIECKON HAyKU, OCMBICIICHUE CBSI3M Pa3BUTUS (PUBUKHU
C pa3BUTHEM OOINECTBA, a TaKKe C MHUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU W
IKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoes npuxnaomnoii nanpaénennocmu. Kypc QuU3MKM mnpeanojaraer 3HaKOMCTBO
C IIUPOKUM KPYTrOM TEXHUYECKHUX U TEXHOJIOTUYECKUX MPUII0KEHUN N3YUCHHBIX TEOPUIA
Y 3aKOHOB.

Hoes IKoJocuzayuu peaanlycTcsa NoCpcaCTBOM BBCACHHA 3JICMCHTOB COACPIKAHNA,
4
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INOCBAIICHHBIX 3JKOJOI'M4YCCKHUM HpO6JICMaM COBPCMCHHOCTH, KOTOPBLIC CBA3aHbI
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C pPa3BUTHEM TEXHUKH M TEXHOJIOTHH, a Takke OOCYKICHHS MpoOJieM paloHAIbHOTO
IPUPOIOTIOIH30BAHUS M SKOJIOTHUECKON 0€30MaCHOCTH.

CrepxHEBBIMH DdJIEMEHTaMHU Kypca (U3WKH Ha YPOBHE CpeAHero oOIIero
oOpa3zoBaHus ABIAIOTCS  (Qu3nueckue Teopun ((hOopMUpOBAHHME MPEACTABICHUMN
O CTPYKType MOCTpOeHHs (PU3MUECKON TEeOpuHu, poiu (PyHIAaMEHTAJIbHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSX O MPUPOJIE, TPaHUIAX MPUMEHUMOCTH
TEOpUH, JIJIsl OMUCAHUS €CTECTBEHHO-HAYYHbIX SBJIICHUHN U MPOLIECCOB).

CucTeMHO-IeSITEeIbHOCTHBIN TIOJX0/] B Kypce (DM3UKHU peamu3yeTcsl Mpexkie BCero
3a CYeT OpraHu3alliy IKCIEPUMEHTATBHON AesITeNbHOCTH 00yJaromuxcs. [ 6a3oBoro
YpOBHS Kypca GU3UKH — 3TO HCTIOIb30BAHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U JJA00OPAaTOPHBIX PabOT, KOTOPBIE B IpOrpaMmMe 1o Ppusnke 00beTUHEHBI
B OOIIMI CIIMCOK YYEHUYECKHUX MPAaKTUUECKUX paboT. Brienenue B ykazaHHOM MepeuHe
7abopaTopHbIX pabOT, MNPOBOAUMBIX JUISI KOHTPOJISI M OIEHKH, OCYIIECTBISETCA
y4acTHUKaMu 00pa30BaTEeNbHOTO MpoIlecca UCXOAs U3 0COOEHHOCTE! TUIAHUPOBAHUS U
ocHaieHust kabunera ¢puzuku. [Ipu s3ToM obecreunBaeTcs OBaieHUE 00yYarONTUMUCS
YMEHHUSIMH ~ TIPOBOJIUTh KOCBEHHBIC HW3MEpPEHUs, MCCIEIOBaHUA 3aBUCHUMOCTEH
(¢u3nYECKUX BETUYHH U TOCTAHOBKY OIBITOB IO MPOBEPKE MPEATOKEHHBIX THIIOTES.

Pemienne pacyeTHBIX M Ka4ECTBEHHBIX 33714 C 33JIaHHOM (PU3NYECKON MOJIEINbIO,
MO3BOJIAIONIEE TPUMEHATh HM3yUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO
paszzena Kypca, Tak 1 HHTETpUpys 3HaHUS U3 pa3HbIX pa3zienoB. i KauecTBEHHBIX 3aj1a4
NPUOPUTETOM SIBJISIOTCS 3a/laHusl Ha OOBSICHEHHE MPOTEKaHWs (U3UUYECKUX SBICHHMA
U TPOIECCOB B OKPYKAIOIMIEH >KW3HHM, TpeOyromue BbIOOpa (PU3NYECKOW MOIenn
JUTSI CUTYally MTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpedoBanusmu PI'OC COO k MarepuaibHO-TEXHUYECKOMY
oOecrieueHunto yueOHOro rpoiiecca 6a30Bblil ypoBeHb Kypca GU3HKU HA YPOBHE CPETHETO
o01mero o0pa3oBaHUs JOJDKEH M3Y4aThCS B YCIOBHUSAX MPEAMETHOTO KaOMHETa (U3UKU
WIM B YCJIOBHUSX HWHTETPUPOBAHHOTO KaOMHETa MPEAMETOB €CTECTBEHHO-HAYYHOIO
nukia. Hanuuue B kabuHere (UBUKH HEOOXOIMMOro JabOpaTOpHOTO OO0OpPYIOBAHMS
JUI BBITMOJIHEHUS YKa3aHHBIX B Iporpamme no (pu3nke y4eHHYECKUX MPAKTUUYECKHX
paboT U IEMOHCTPAIITMOHHOTO 000PYAOBaHUS 0053aTEIBHO.

JlemoHCcTpannonHoe obopyaoBanue GopMupyeTcss B COOTBETCTBUU C MPUHIITUIIOM
MUHUMAJIBHON  JIOCTATOYHOCTH ©  00OeCmedYMBaeT IMOCTAaHOBKY TEPEUYHCICHHBIX
B MporpamMme mo (pu3uke KIHOYEBBIX NEMOHCTpAIMM Ui UCCIEIOBAaHUS H3Y4aeMbIX
SIBIICHUN U MPOIIECCOB, IMIUPUUECKUX U (PYHIaMEHTAJIbHBIX 3aKOHOB, NX TEXHUYECKHUX
IIPUMEHEHUU.

JlabopatopHoe o0OopynoBaHHWE JUII  YYCHUYECKUX  MPAKTUYECKUX  padoT
dbopMupyercsi B BUJE TEMAaTUIECKHX KOMIUIEKTOB M 00ECIIEYNBAETCA B pacyeTe OJHOTO
KOMIUIEKTa Ha JBYyX oOyuaromuxcs. TeMaTH4ecKhe KOMIUIEKTHI J1abopaTOpHOro
000pyI0BaHUs TOJKHBI OBITh TOCTPOSHBI HA KOMIUIEKCHOM HCITOJIb30BAHUH aHAJIOTOBBIX
¥ 1UGPOBBIX NMPUOOPOB, a TAaKXKE KOMIBIOTEPHBIX H3MEPUTEIbHBIX CHUCTEM B BHUJEC
1M ppoBBIX TabOpaToOpHil.

HEJIX U3YUEHUSA YYEBHOI'O ITIPEJIMETA «®U3UKA»
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OCHOBHBIMH HCJIIMH U3YUYCHUA (1)H31/IKI/I B O6IHGM O6paSOBaHI/II/I SABJIAIOTCA:
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dbopMupoBaHNEe WHTEpECa U CTPEMJICHUS OOYYaIOMUXCS K HAYYHOMY H3YyYCHHIO
MPUPOIBI, PA3BUTHE UX MHTEIUICKTYAIbHBIX U TBOPUYECKUX CITOCOOHOCTEH;

pa3BUTHE TMPEJCTABICHUNH O HAyYHOM METOJC IO3HAaHUS W (OPMHUPOBAHUE
WCCJIEI0BATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHMPOBO33PCHHS KaK pe3yjbTaTa H3YYCHHUS OCHOB
CTPOCHHS MaTepuu U (PyHTaAMEHTAIbLHBIX 3aKOHOB (DHM3UKH;

dbopMupoBaHUe YMEHUN OOBSCHATH SBJICHUS C HCIOJIB30BAaHHEM (PU3UIECKUX
3HAHWHA W HAYYHBIX JOKA3aTEIbCTB;

dbopMHupoBaHUE TPEACTABICHUH O pPOAM (U3UKHA I Pa3BUTHSA  JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTibkeHrne HSTHX 1Iiesie  oOecreurBaeTcsl pEIIeHHeM CIEAYIOIMMX —3ajad
B IIpoIIecce U3YyUEHHS Kypca (GU3MKHU Ha YPOBHE CPEJHET0 00111ero o0pa3oBaHus:

NpUOOpPETEHHE CHUCTEMBbl 3HaHUNW 00 O0OmMX (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TCOPHUAX, BKJIIOYAs MEXaHHUKY, MOJICKYJSPHYIO (U3HUKY, DJICKTPOAMHAMUKY,
KBaHTOBYIO (PM3HKY M JIEMEHThI aCTPOPU3UKHU;

dbopMHpOBaHWE YMCHHH TPUMEHSATH TCOPETUUYCCKHUE 3HAHMS JUISI OOBSICHCHUS
bu3NYeCKUX SBICHUW B TPHPOAEC W JUIA TPHHATHS MPAKTHYECKUX PEIICHUN
B ITIOBCETHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB PEIICHHUS Pa3IMYHBIX 3a7a4 C SBHO 3aJaHHON (pu3nueckoit
MOJIEJbIO0, 3aja4, MOIPa3yMEBAIOIINX CAMOCTOSTEIbHOE CO3/laHre (PU3MUECKON MOJEIH,
aJICKBaTHOM yCJIOBUSIM 3a/1a4H;

OHMUMaHUe GU3NIECKUX OCHOB M MPUHIIUIIOB JEHCTBUS TEXHUICCKUX YCTPOUCTB U
TEXHOJIOTUYECKHX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO CPEIY;

OBJIAJICHUEC METOJaMH CaMOCTOSTEILHOTO IUJIAHUPOBAHWS M IIPOBEICHUS
(GU3HYEeCKNX AKCIIEPUMEHTOB, aHAJIN3a W WHTEPHpeTanuu WHGHOPMAIUHU, ONpeaeTIeHUs
JIOCTOBEPHOCTH TOJIyYEHHOT'O Pe3yJIbTaTa;

CO3/JaHUE YCJOBUU JUIsI Pa3BUTHS YMEHUH MPOCKTHO-UCCIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETbHOCTH.

MECTO YYEBHOI'O IPEJMETA «PYCCKUM SI3bIK» B YYUEBHOM ILJIAHE

B cootBerctBuu ¢ ®I'OC OOO yueOHbii npeamer «Dusuka» BXOIUT B
npeaMeTHyto obmactb «EcTecTBeHHO-HayuHble mpenMerb» OOIee YWCIo 4Yacos,
PEKOMEHJIOBAaHHBIX 11 u3ydeHus ¢usuku, — 136 yacoB: B 10 kimacce — 68 yacoB (2
yaca B HeJento), B 11 kimacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamme 1o Gu3uke nepedeHb Ja00paTOPHBIX U MPAKTHUYECKUX
paboT SIBISETCS PEKOMEIOBAHHBIM, YUUTENh JIeJIaeT BEIOOP MPOBEACHUS JTa00PaTOPHBIX
paboT U OMBITOB C YUYETOM MHAUBUIYAIBHBIX OCOOCHHOCTEH 00yYarOIIXCS.

JItoGast paGouasi mporpaMmma JOJKHA MOJHOCTHIO BKJIIOUATh B ce0sl coJeprKaHHe
JTAHHOM TIPOTPaMMBbI 110 (PU3HUKeE.

B otnenbHbIX ciaydasx Kypc (Gu3uKya 0a30BOr0 YPOBHSI MOXKET U3ydaThCsl B 00bEMeE
204 gaca 3a nBa roma oOyuenus (3 4 B Hemenmto B 10 u 11 kmaccax). B atom cimydae

yBEJIMUYMBAETCS HE MeHee ueM 710 20 4 pe3epBHOE BpeMsl, KOTOPOE UCTIONIb3YETCS yUUTEIEM
8
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JUIA W3y4YEHHUS BONPOCOB, TECHO CBA3AHHBIX C BBIOpaHHBIM MpoduieM o00ydeHHUS,
U yBEJIMYUBAETCs yueOHas Harpy3Ka, OTBOIMMAs Ha U3yUeHUE MEXaHUKH, MOJIEKYJIAPHOU
GU3MKM M BJEKTPOJMHAMHKHM, 3a CUET pACIIMPEHHs Yuciaa JadopaTOpHBIX padoT
MCCJIEIOBATEIBCKOTO XapaKTeEPa U YPOKOB PEIICHNS KAUECTBEHHBIX U PACYETHBIX 3a/1a4.
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COAEPXAHME YYEBHOI'O ITPEIMETA

10 KJTACC

Pa3znen 1. ®u3nka u MeTOAbl HAYYHOI0 MIO3HAHUS

®u3nka — Hayka o npupozae. HaydHbie METONBI MO3HAHUS OKPYXKAOIIETO MHUPA.
Ponb skciepuMeHTa U TEOpHUH B ITPOLIECCE TO3HAHUS TPUPOIbL. DKCIEPUMEHT B (DU3UKE.

MogenupoBanue (GU3MYECKUX SIBICHUH M mpoieccoB. HayuyHble THUMOTE3BI.
dusnueckre 3aKOHbl U TEOPUHU. ['paHUILIBI MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHS.

Ponp u Mecto ¢pu3uku B GOpMUPOBAHUU COBPEMEHHON HAy4YHOW KapTHUHBI MUpA,
B IIPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu
AHaJIOTOBBIC U ITU(DPOBHIC U3MEPUTEIIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATIUKH.

Pa3znen 2. Mexanunka
Tema 1. Kunemamuxka

Mexanuyeckoe aBukeHrue. OTHOCUTENBHOCTh MEXAaHUYECKOTO ABMKEeHUs. Cucrema
orcyera. Tpaekropus.

[Tepemenienue, CKOPOCTh (CpeHsIsi CKOPOCTh, MTHOBEHHAS! CKOPOCTh) U YCKOPEHUE
MAaT€pUAIbHOW TOYKH, KX MPOCKIMU HA OCH CHUCTEMbI KoopAauHAT. CrloKeHue
IIEPEMELIEHHUMN U CII0KEHUE CKOPOCTEN.

PaBHOMepHOE U PpaBHOYCKOpPEHHOE MpsIMOJIMHEHHOE JABWXKeHue. ['paduxu
3aBUCUMOCTH KOOPJAWHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEPEMEIICHUS MaTEPUATIBHON
TOYKHU OT BPEMEHHU.

CBoboaHOE majieHue. Y CkopeHue CB0OOOIHOTO MaACHHUS.

KpuBonuneiiHoe nuxeHue. J[BHKEHHE MAaTEPUAIBHOM TOYKH IO OKPYKHOCTHU
C OCTOSIHHOM MO MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEWHAsA CKOPOCTh. [leprnon
1 yactoTa oOpanieHus. LleHTpocTpeMUTeNbHOE YCKOPEHHE.

TexHnueckne yCTPOMCTBA UM NMPAKTUYECKOE NMPUMEHEHHE: CIHUIOMETD, JABUKECHUE
CHApSI/IOB, LICTIHBIE M PEMEHHBIE TIEPEIayu.

Jlemoncmpayuu

Mogenp CcHCTEMBI OTCYETA, WLIIOCTPALMs KHHEMATHYECKUX XapaKTEPHUCTUK
JIBH>KCHUSL.

[IpeobpazoBaHue IBUKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYX€E U B Pa3pEeKEHHOM MNPOCTPAHCTBE.

HabGmonenne nBukeHHs Tena, OpOIIEHHOrO TMOJA  YIVIOM K TOPU3OHTY
Y TOPU30HTAIIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaACHHUS.

Hanpagnenue ckopocTu npy ABUKEHUHU 10 OKPY>KHOCTH.

10
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Yuenuueckuii oxcnepumenm, 1abopamoptule pabomwi

N3yuenune HepaBHOMEPHOTO JIBUYKEHUS C IO OMPEICTICHUS] MTHOBEHHOM CKOPOCTH.

HUccnegoBanne  COOTHOWIEHWS ~ MEXAY  OYTSAMH, [POWJICHHBIMA  TEJIOM
3a [OCJIEIOBATEIbHBIE PABHBIE MPOMEKYTKH BPEMEHU MIPU PABHOYCKOPEHHOM JBHKEHUH
C HA4aJIbHOU CKOPOCTHIO, PABHOU HYJIIO.

N3ydyenne nABMKEHHS IIApPUKA B BI3KOM KUAKOCTH.

N3ydenue nrxeHus Tena, OpoIIeHHOTO TOPU30HTAIILHO.

Tema 2. /lunamuxa

[Ipraumn otHocurensHOCTH ['anuies. [lepBwiii 3akoH HproTtona. MHepruanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cwi. Bropoil 3akoH HproToHa
JUIsl MaTepUaIbHON TOUKU. TpeTuii 3akoH HbroTOHA [U1s1 MaTEpUaIbHBIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuia tsxkectu. [lepBas KocMU4eCcKkast CKOPOCTb.

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

Tpenue. Bunbsl Tpenusi (mokos, ckoibxeHwus, kadeHusi). Cuna tpenus. Cyxoe
TpeHue. Cuna TpeHusl CKOJIbKeHUs U cuiia Tpenus nokos. Koagduuuent tpenns. Cuna
CONPOTHBIIEHUS ITPU JBHKEHHUM TEJIA B )KUAKOCTHU WJIU Tase.

[TocTynarenbHOE U BpalaTesbHOE IBM)KEHHE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT CHJIBI OTHOCHUTENIBHO OCH BpauieHus. [lnedo cuibl. YcioBus paBHOBeCHs
TBEPJOIO Tea.

TexHuyeckne yCcTporCcTBa U MPAKTUYECKOE IPUMEHEHHE: TTOAIINITHUKY, JBUKEHHE
VICKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrienne nHepIUU.

CpaBHEHHE MacC B3aUMOIEHCTBYOIINX TEN.

Bropoi 3akoH HeroToHa.

N3mepenue cu.

CroxeHue CHil.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT AePOopMaIiu.

HesecomocTe. Bec Tesna npu yCKOPEHHOM TOIbEME U TTAJICHUM.

CpaBHeHUE CUJI TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBECUS TBEPIOTO Tena. Buasl paBHOBeCHS.

Yuenuueckuii oxcnepumenm, 1abopamopnvle pabomwi

N3yuenune nprxenust Opycka 1o HaKJIOHHOH TIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CWJI  yOPYTOCTH, BO3HUKAIOIIUX B IPYXKUHE
U pE3UHOBOM 00pa3siie, OT UxX JAepopMaliuu.

HccnenoBanne ycimoBril paBHOBECHUS TBEPAOTO TEJIA, UMEIOLIETO OCh BPALLICHHUS.

Tema 3. 3akonwvl coxpanenus 6 mexaHuke

Nmnynbsc MaTepuanbHOM TOUYKU (Tesa), CUCTEMbl MaTepUAIbHBIX TOoUeK. VMITysibC
CWJIbl M U3MEHEHHWE HMITyJbCca Tejla. 3aKOH COXpPAaHEHUsl HMIyJbca. PeakTUBHOE
JBUYKEHUE.

11
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Pabota cuibl. MOIIHOCTB CHJTBL.

Kunernueckass »Heprusi MarepuaibHOW TOUku. Teopema 00 U3MEHEHHUH
KUHETHUYECKOU SHEPTUM.

[TorenumanbHas sHeprus. [loTeHuumanbHas sHEprus ynpyro ae@opMUpOBaHHOM
npy>kuHbl. [loTeHnnanpHas SHEprus Teaa BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToTeHnManbHBIE U HEMTOTEHIIUANIbHBIC CUJIBI. CBA3b PAOOTHI HEMOTEHIIUATBHBIX CHJT
C U3MEHEHUEM MEXaHUYECKOM SHEPTHH CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOM
DHEPIUH.

Yrpyrue u Heyrpyrue CTOIKHOBEHUS.

TexHuueckne YCTpPOWCTBA M MPAKTHYECKOE TMPUMEHEHUE: BOAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCa.

PeaktuBHOE nBUXKEHUE.

[Tepexon moTeHIIMATBLHOM SHEPTUN B KUHETUYECKYIO U OOpaTHO.
Yuenuueckuii oxcnepumenm, 1abopamoptule pabomwi

N3ydenne abCoOMOTHO HEYIIPYTOrO y/iapa C MOMOIIBIO ABYX OJMHAKOBBIX HUTSIHBIX
MAasITHUKOB.

UccnenoBanue cBsizu pabOTHI CUJIbI C ©3MEHEHUEM MEXaHWYECKON HSHEpruu Tesa
Ha [pUMEPE PACTSLKEHUSI PE3UHOBOIO JKI'YTa.

Pa3znen 3. Mogiekyasipaasi pusuka u TepMOJUHAMHUKA
Tema 1. Ocno6vl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM M HMX OIBITHOE
o0ocHoBanue. bpoyHoBckoe — naBmwxkenue. Juddysusa.  Xapakrep — ABUKEHUS
Y B3aMMOJICVCTBHS 4aCTHUIl BelecTBa. Moaenu CTpoeHus ra3oB, )KUIKOCTEN U TBEPIBIX
Tel U OOBACHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THX MOjeiei. Macca u pa3mepsl
mounekya. KonnuectBo Bemectsa. [locrossHHas ABorapo.

TemoBoe paBHOBecue. Temmeparypa U ee wusMmepenue. lllkama temmeparyp
Llenbcus.

Mopens uaeanbHOro raza. OCHOBHOE YpaBHEHHE MOJEKYJSPHO-KMHETUYECKOU
TEOPUH UACATBHOIO ra3a. AOCOIOTHAS TeMIlepaTypa Kak Mepa CpeHe KUHETUYECKOM
SHEPryU TEIUIOBOTO ABWKEHUA yactul rasza. lllkama temneparyp KenbBuna. ['a3oBbie
3aKkoHbl. YpaBHeHue MenaeneeBa—Knanelipona. 3akon JlanpToHa. W3omporeccsl
B MJICaJILHOM Tra3e C MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. [ paduueckoe npeacraBicHue
U30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

TexHuyeckue yCcTpoilcTBa U MPaKTUYECKOE MPUMEHEHHUE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BelIeCTBa, (poTorpaduu MOIeKy
OPTraHUYECKUX COCTUHECHUMN.

OmnbiTel 0 AU Y3UH KUTKOCTEN U Ta30B.

12
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Mogenbs O6pOyHOBCKOTO JIBUXKCHUS.

Mogens onsita llTepHa.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOICUCTBUSL.

Mogens, WILTIOCTpUpPYOIIas IPUpPOAy JAaBICHUS ra3a Ha CTEHKHU COCY/a.

OnBIThI, WILTIOCTPUPYIOLIUE YPAaBHEHUE COCTOSHUS UI€ATBLHOTO T'a3a, U30IPOLECCHI.
Yuenuueckuii oxcnepumenm, 1abopamopnvle pabomuwi

Ornpenenenue Macchl BO3yXa B KJIACCHOM KOMHAaTe Ha OCHOBE U3MEPEHU o0beMa
KOMHATBI, JABJICHHS U TEMIIEPATypbl BO3AyXa B HEMl.

NccnenoBanue 3aBUCUMOCTH MEKTy TapaMETPaMK COCTOSIHUSI pa3pesKeHHOr0 rasa.

Tema 2. Ocnosvl mepmoounamuxu

TepmoanHamMuueckass cucremMa. BHYTpeHHssI SHEprus TEpMOJMHAMUYECKOU
CUCTEMBI M crHocoObl ee u3MeHeHusd. KomnuecTBO TemnoTel M pabota. BHyTpeHHss
SHEPrus OJIHOATOMHOIO WJAEAJIBHOIrO Ta3a. Bunpl Temnonepenayu: TEIJIONPOBOAHOCTD,
KOHBEKIMS, W3JIy4YEHHUE. YIelIpHas TEIUIOEMKOCTh BellecTBa. Koau4ecTBO TEIIOTHI
IIpU TeIUIonepe1aye.

[Tonsitue 06 agnabataom nporecce. [lepBriii 3akoH TepMmoarHamMuku. [Ipumenenue
NEPBOr0 3aKOHAa TEPMOJMHAMUKHM K H30mporeccaM. ['paduueckas HHTEpHpeTarus
paboThI raza.

BTtopoii 3akon TepMoguHamMuku. HeoOpaTuMoCTh NpoOLIeCCOB B TPUPOJIE.

TernoBbie MamuHbl. [TpuHIMIBL AecTBUS TerIoBhIX MamivH. [IpeoOpasoBanus
SHEPrUH B TEIUIOBBIX MalnHax. KoadpuimeHT noie3Horo AeicTBUS TEIIOBOI MaIIMHBI.
Huxn KapHo u ero xo3d@UIIMEHT MOJIE3HOTO AEUCTBUS. DKOJIOTHUYECKUE MPOOIEMBI
TEIIOAHEPTETUKHU.

TexHruecKre yCTpOUCTBA U MPAKTUYECKOE MPUMEHEHHE: JIBUTaTElb BHYTPEHHETO
cropanusi, ObITOBOI XOJIOJUIbHUK, KOHIULUOHED.

Jlemoncmpayuu

N3meHeHue BHYTpEeHHEH 2HEPruu Tejia MpU COBEPIICHUU PabOThI: BBUIET MPOOKH
U3 OYTBUIKM TIOJT IEMCTBUEM C)KATOTO BO3/yXa, HarpeBaHue s¢dupa B JIaTyHHOU TpyOKe
yTeM TpeHus (BUICOAEMOHCTpaLus).

N3meHenue BHYTpeHHEH 3HEpruu (Temmeparypbl) Tejla MpU TeIuionepeaaye.

OnpIT 110 aIMabaTHOMY PACIIMPEHUIO BO3TyXa (OMBIT C BO3AYITHBIM OTHUBOM).

Mopenu mapoBoil TypOMHBI, JIBUraTesisi BHYTPEHHETO CroOpaHusi, PEaKTUBHOIO
JIBUTATEJSL.

Yuenuueckuii axcnepumenm, nabopamopnvie pabomoi

N3mepenne ynenbHON TEMIOEMKOCTH.

Tema 3. Azpezamusie cocmosanusn eeuecmea. Dazoevie nepexoovt

[TapooOpa3oBanue u KoHaeHcanus. Mcnapenue u kuneHue. AOCOIIOTHas
U OTHOCUTEJIbHAs BIJIAXKHOCTh BO3AyXa. HacellmieHHbld map. YaeiapHas TemioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JIABJICHMUSI.
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Tepnoe teno. Kpucrammmaeckue u amopdHbie Teina. AHHM30TPONHUS CBOWCTB
kpuctaioB.  JXungkue  kpucramisl.  CoBpemMeHHble  Marepuaibl. [lnaBienue
U KpUCTaUM3aIys. Y nenpHas Teriora miasieHus. Cyonumarus.

VYpaBHeHHE TETIOBOTO OajlaHca.

TexHnuyeckue yCTpoucCTBa U MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETD,
KQJIOPUMETP, TEXHOJOTMU TOJYYEHUS] COBPEMEHHBIX MAaTEpUAIOB, B TOM YHUCIE
HaHOMAaTEpPUAJIOB, U HAHOTEXHOJIOT U U.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TTAPOB.

Kurnenue npu noHM>KEHHOM JaBIICHUU.

CniocoObl U3MEpeHUs BIaKHOCTH.

Habnronenune HarpeBaHust v IIaBJICHUSI KPUCTATUTMYECKOTO BEILIECTRA.

JleMOHCTpanust KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomuol

N3mepenre OTHOCUTENBHOM BIaKHOCTH BO3/1yXa.

Paznen 4. DinekTpoaHAMMKA
Tema 1. dnekmpocmamuxa

DneKkTpu3anus Tell. DJIEKTpUYecKuil 3apsii. JIBa BHIA 3IEKTPUUYECKUX 3apsioB.
[IpOBOIHUKH, NUANEKTPUKA U TOJYHPOBOAHUKHU. 3aKOH COXPAHEHHUS JIEKTPUUECKOIO
3apsna.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHbIl 3JI€KTpUUECKUN 3apsl.
DnekTpudeckoe nosie. HanpskeHHOCTH 3iiekTprudeckoro nosist. [[puHimn cynepno3unum
ANEKTPUYECKUX MOJel. JIMHNN HanpsHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PabGoTta cun snexktpoctatudeckoro mojs. [lorenmman. Pa3sHOCTh MOTEHIMANOB.
[IpOBOHMKM H JOMAJIEKTPUKA B DJIEKTPOCTAaTHYECKOM Tone. Jludnexkrpudeckas
IIPOHHUIIAEMOCTb.

DIeKTpoeMKOCTh. KoOHAEHcAaTop. DIEKTPOEMKOCTh IUIOCKOTO KOHIEHCATOpA.
DHeprus 3apsyKeHHOr0 KOHJIEHCATopa.

TexHuueckne YCTPOMCTBA M MNPAKTUYECKOE NPUMEHEHHE: JIIEKTPOCKOII,
ANEKTPOMETP,  BJIEKTPOCTaTUYECKas  3allluTa,  3a3€MJICHHE  DJIEKTPOIpPUOOpPOB,
KOHJIEHCATOP, KONMMPOBAJIBHBIN anmnapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO ¥ IPUHLIAI AEHCTBUS AJIEKTPOMETPA.

B3anmoneiicTBrE Ha3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJI€ 3aPSIKEHHBIX TE.

[IpoBOHUKM B 3NEKTPOCTATUYECKOM TIOJIE.

DJIeKTpOCTaTUUECKas 3aIUTa.

JIM3IIEKTPUKU B 3JIEKTPOCTATUYECKOM IOJIE.

3aBACHUMOCTB JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOIIAIN IUIACTHH,
PaCCTOSIHUSI MEXK1y HUMU U TUDJICKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHAEHCATOPa.

14
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Yuenuueckuii oxcnepumenm, 1abopamoptule pabomol
H3mepenune 21ekTpoeMKOCTH KOHAEHCAaTopa.

Tema 2. Ilocmoannwiii 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUN TOK. Y CIIOBUS CYIIECTBOBAHMS JIEKTPUUYECKOTO TOKA. ICTOUHMKH
Toka. Cuna Toka. [I0CTOSHHBIN TOK.

Hanpsixenne. 3akon Oma 11l ydacTKa LHETH.

DJIEKTPUYECKOE  CONPOTHUBJICHUE.  YJEIBHOE  CONPOTUBIICHHE  BEIIECTBA.
[TocnenoBaTenpHOE, MAPAIIIENBHOE, CMEIIAHHOE COETMHEHNE IPOBOHUKOB.

PaGota sanextpudeckoro Toka. 3akoH Jlxoyns—Jlena. MOIIHOCTD 3JIEKTPUUECKOTO
TOKA.

DJIIEKTPOJIBIXKYIIAsi CUJIa U BHYTPEHHEE COMPOTHUBJIEHUE MCTOYHHUKA TOKA. 3aKOH
Oma ju1st MOJTHOM (3aMKHYTOM) AsekTprueckoii enu. Koporkoe 3ambikaHue.

DJIEKTPOHHAS! MPOBOJIUMOCTh TBEPJIbIX METAIIOB. 3aBUCUMOCTh CONMPOTUBJICHUS
METAJIJIOB OT TemmepaTypbl. CBEpXIpPOBOJIUMOCTb.

DIIEKTPUYECKU TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX ITYyYKOB.

[TonynpoBoauuku. CoOCTBEeHHAs! M MPUMECHAS MPOBOAUMOCTD MOIYIIPOBOTHUKOB.
CaotictBa p—n-nepexosa. [ToaynpoBoAHHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUN TOK B PACTBOPAX U pacIiaBaxX JMEKTPOIUTOB. DIEKTPOIUTHUECKAS
JACCOLMALNS. DIICKTPOIHU3.

DNeKTpU4ecKuid TOK B razax. CamMOCTOSITENbHBII U HECAMOCTOATENbHBIA pa3psi.
Mounus. [1na3zma.

TexHuyeckne ycTporucTBa U MPAKTUYECKOE MPUMEHEHHE: aMIIEPMETP, BOJIBTMETP,
peocTar, ICTOYHHUKHU TOKa, dJIEKTPOHATPEBATEIbHBIC MPUOOPHI, JEKTPOOCBETUTEILHBIE
npuOOpbl, TEPMOMETP  CONPOTHUBICHHS, BaKyyMHbI JHOJ, TEPMHUCTOPHI U
(hOTOPE3UCTOPHI, TOIYITPOBOTHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3mMepenune critbl TOKA U HANPSKEHUSL.

3aBUCUMOCTh COPOTHUBIIEHUS LIMIMHAPUUECKUX TPOBOJHUKOB OT AJIMHBI, IIOIIATU
MOIMEPEYHOr0 CEYCHUS U MaTepuaa.

CwmelranHoe COeIMHEHNE MPOBOTHUKOB.

[IpsmMoe  m3mepeHMe  INEKTPOABWXKYyHIEM  cuibl.  KopoTkoe — 3ambIkaHue
rajJbBaHUYECKOIO 3JIEMEHTA U OILIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTb COITPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB JIEKTPOIUTOB.

HckpoBoii pa3psia 1 IpOBOAUMOCTD BO3AyXaA.

OHOCTOPOHHSISI TPOBOJAUMOCTH JUO/A.

Yyenuueckuii sxcnepumenm, 1abopamopnvle pabomuol

N3ydyeHne cMEemaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenne SIeKTpOABMKYIIEW CHJIbI HCTOYHMKA TOKA M €ro BHYTPEHHETO
CONIPOTHUBJICHUS.

Habmnronenue snexrposusza.
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MesxknpeaMeTHbie CBA3H

N3yuenue kypca ¢uszuku 6a3oBoro ypoBHs B 10 kiiacce OCyIIEeCTBISETCSA C YYETOM
COJICPKATENIbHBIX MEKIPEAMETHBIX CBSI3E€HM ¢ KypcaMu MaTeMaTUKH, OMOJIOTHU, XUMUH,
reorpauu U TEXHOJIOTHH.

Meocnpeomemnvle nowsamusi, CBSI3AHHBIE C M3YYEHHEM METOJOB HAay4YHOTO
MO3HAHUSA: SIBJICHUE, HAYYHBIN (pakT, THUMOTE3a, (pu3nueckas BEJIMYMHA, 3aKOH, TEOPHS,
Ha0JII0/ICHNE, SKCIIEPUMEHT, MOICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pellleHHE CHUCTEMbl ypaBHEHUH, JIMHEWHas (QyHKuus, napadona,
runepOosa, ux rpaduKu U CBONCTBA, TPUTOHOMETPUYECKUE (PYHKITUU: CHHYC, KOCHHYC,
TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXIECTBO, BEKTOPbl U HX
MIPOEKIMH HAa OCU KOOPAWHAT, CIIO)KEHUE BEKTOPOB.

buonoecua: mexanmveckoe IBIKEHHE B JKMBOW mpupojne, auddysus, ocMmoc,
TEIJIOOOMEH KHUBBIX OPraHU3MOB (BUJBI TEIIONEpPEAauH, TEIJIOBOE pPaBHOBECHE),
DIIEKTPUYECKUE SBJICHUS B )KUBOU IIPUPOJE.

Xumus: TUCKPETHOE CTPOEHHE BEUIECTBA, CTPOCHHE ATOMOB M MOJEKYJ, MOJb
BEIIIECTBA, MOJISIPHASI MAacca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUJKOCTEW M Ta30B,
3JIEKTPUYECKUE CBOMCTBA METAIIOB, SJICKTPOJIMTUYECKAS TUCCOLMAIS, TaJIbBAHUKA.

l'eoepacghus: BIaxxHOCTH BO3/AyXa, BETPhI, 0apOMETP, TEPMOMETD.

Texnonoeus: npeodbpa3oBaHUE IABUKEHUN C HCIOIH30BAHUEM MEXAHU3MOB, yYET
TPEHUSI B TEXHUKE, IOJALIMIIHUKK, HCIOJb30BAHME 3aKOHA COXPAHEHUsS HMMILYJIbCA
B TEXHHUKE (pakeTa, BOJOMET U JPYyTue), IBUraTeilb BHYTPEHHETO CTOPAHMS, MMapoBas
TypOuHa, OBITOBOM XOJIO0AWIbHUK, KOHIUIIMOHEP, TEXHOJIOTUH MOJyYEHUSI COBPEMEHHBIX
MaTepuagoB, B TOM YUCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOTUH, IJIEKTPOCTATHYECKAS
3ammuTa, — 3a3eMJICHHE  DJIEKTPONpHOOpPOB,  KCEPOKC,  CTPYWHBIA  TPHUHTED,
AIIEKTPOHATPEBATENIbHBIE TPUOOPHI, AIEKTPOOCBETUTEIbHBIE PUOOPHI, TaTbBAHUKA.

11 KUIACC

Pa3znen 4. JinekTpoauHaMmuka
Tema 3. Maznummnoe noe. I1eKmMpoOMACHUMHAA UHOYKYUSA

IlocTtossHHBIE MarHuThl. B3amMojieMcTBHE ITIOCTOSHHBIX MarHuTOB. MarHuTHOE
nosje. BekTop MarHUTHOW WHAYKIUU. [IpUHIMI Cyneprno3uIMd MarHUTHBIX MOJEH.
JInHnn MarauTHOM MHAYKUKMK. KapTrHa TMHUN MarHUTHOW MHAYKIIUA IO TOCTOSTHHBIX
MAarHuToOB.

MarnutHoe 1oJie poBOAHUKA ¢ TokoM. KapTuHa JIMHUI MHAYKIIMM MarHUTHOTO
MOJIS1 JJTMHHOTO MPSIMOTO IMTPOBOJIHUKA U 3aMKHYTOI'O KOJIBIIEBOTO IPOBOAHUKA, KATYIIKA
¢ TokoM. OnbIT Dpcrena. BzaumoaeicTBre TPOBOJHUKOB C TOKOM.

Cuiia AMnepa, ee MOJIyJIb U HallpaBJICHHE.

Cuna JlopeHua, ee MoayJib M HampaBiieHHE. [[BHKEHHE 3apsiKEHHOW YaCTUIIBI
B OJJTHOPOJTHOM MarHuTHOM MnoJje. Pabota cuisl Jlopenna.

SIBrieHuE MEKTPOMArHUTHOM MHAYKUMH. [TOTOK BEKTOpa MarHUTHOW WHAYKIIUH.
DJIEKTPOABMKYILAs CUJIA MHAYKIWH. 3AKOH 3JIEKTPOMarHuTHOM nHAyKuu @apajes.

16



denepanbhas pabouas nporpamma | Dusuka. 10—11 kinaccs! (6a30BbIi yPOBEHb)

BuxpeBoe  anekTpHueckoe — Iosie.  OJIEKTPOJABIKYINAs  CHJIAa  MHAYKLIHU
B [IPOBOJHUKE, IBUXKYIIEMCS ITOCTYIATEIBHO B OAHOPOJHOM MarHUTHOM II0JI€.

[IpaBuino Jlenna.

NBayKTUBHOCTS. SIBnenue CaMOMHAYKIIUH. DIIEKTPOABUKYIIIAS cuiia
CaMOMHIYKIIUU.

OHeprusi MAarHUTHOTO OIS KaTYIIKH ¢ TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHuyeckne yCTpoMCTBA M NMPAKTUYECKOE NPHUMEHEHHUE: MOCTOSHHBIE MArHUTHI,
JIEKTPOMArHUTBI, dJICKTPOABUIATENb, YCKOPUTEIIN dJIEMEHTAPHBIX YACTHULL, UHIAYKIMOHHAS
1eYb.

Jlemoncmpayuu

OneiT Opcrena.

OTKJIIOHEHME IEKTPOHHOIO ITy4YKa MArHUTHBIM TIOJIEM.

JInHMM MHAYKIUY MarHUTHOTO I1OJIS.

B3anmoneiicTBre AByX IPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue criibl JIopeHIIa Ha HOHBI DJIEKTPOJIATA.

SIBneHHE DIIEKTPOMATHUTHOW UHAYKIUH.

IIpasuio Jlenna.

3aBUCHMOCTb 3JEKTPOABMKYILEH CHIbl HMHIAYKUUU OT CKOPOCTH W3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBneHne caMOMHAYKIUH.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomol

N3ydenre MarHuTHOTO 1OJIS KATYIIKH C TOKOM.

Hccnenosanne nelcTBUS MMOCTOSHHOIO MarHUuTa Ha paMKy € TOKOM.

HccnenoBanue sSBIECHUS 3JIEKTPOMAarHUTHOM MHIYKIIHAH.

Paspnen S. KoneOanusi M BOJTHBI
Tema 1. Mexanuueckue u 31eKmpomMazHUmMHble KOJ1€0aHUA

KonebarenpHas cucrema. CBOOOIHBIC MEXaHUYECKHE KoJieOaHus. ['apMOHHUecKre
konebanus. [lepuon, yactora, ammutyna u ¢dasza koiaedanuil. [Ipy>KUHHBIN MasSTHHK.
MaremaTtuyeckuii MasiTHUK. YpaBHEHUE rapMoHMuYecKux kosiebanuid. IlpeBpamieHue
SHEPIruu MPU TAPMOHUYECKUX KOJCOAHUSX.

Koneb6arenbupiit KoHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B UACATHEHOM
KOJIe0aTeIbHOM KOHTYpE. AHAJIOTUS MEXKJY MEXaHMUYECKUMH U JJIEKTPOMArHUTHBIMU
koneOanmsimu. Dopmyna TomcoHa. 3aK0H COXpaHEHHsS] DSHEPTHUM B HICATHHOM
K0J1e0aTeTbHOM KOHTYpE.

[IpencraBnenrie o 3aTyXarolUX KojeOaHUAX. BbIHYy>XIeHHbIE MEXaHHYECKHUE
kosnebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHuUsl.

ITepemenHbIil TOK. CUHYCOUAANBHBIN MEPEMEHHBIN TOK. MOIIIHOCTh NTEPEMEHHOTO
TOKA. AMIUTUTYIHOE U JEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HATIPSKEHUS.
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Tpanchopmarop. IlpomsBoacTBo, mepemadya U TOTPEOJSICHHE AICKTPUIECCKOM
JHEPruu. OKOJOTMYECKHE PHUCKM IPH IPOU3BOACTBE 3JEKTpo3Hepruu. Kynbrypa
MCIIOJIb30BAHUS JIEKTPOIHEPTUU B MIOBCETHEBHON KU3HHU.

TexHn4eckre yCTpOMCTBA U MPAKTUUYECKOE MPUMEHECHUE: JIICKTPUUECKUAN 3BOHOK,
reHepaTop MEPEMEHHOI0 TOKA, JIMHUM 3JIEKTponepe1ay.

Llemoncmpayuu

Uccnenosanue [apaMeTpoB Kosie0aTeIbHOM CUCTEMBI (IpyXUHHBII
WM MaTeMAaTUYECKUM MasiTHUK).

Habnronenue 3aryxarommx KojieOaHHi.

WccnenoBanrie CBONCTB BHIHYKICHHBIX KOJICOAHMIA.

Habnronenue pezonanca.

CB0OO/IHBIE 3TIEKTPOMArHUTHBIE KOJICOAHMS.

OcummorpaMmsl  (3aBUCMMOCTH  CHJIBI  TOKAa W HAIlpSDKEHHST OT BPEMEHH)
JUTS JIEKTPOMArHUTHBIX KOJIEOAHUH.

Pesonanc mpum  MOCIENOBATENILHOM  COEOUHEHUWH  PE3UCTOPA,  KaTyUIKU
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb JIMHUM 3JIEKTPONEPEIAYn.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuwl

HccnepoBanue 3aBUCUMOCTH NIEPUOJIA MAJIbIX KOJIEOAHU Ipy3a Ha HUTHU OT JUIMHBI
HUTHU U MACChI Tpy3a.

HccnepoBanue MepeMEHHOT0 TOKAa B LENU U3 IMOCIEN0BATEIBHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTYIIKW U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHbLE G0IHbL

Mexanuueckue BOJIHBL, yClIoBUS — pacnpocTpaHenus. Ilepuon. CkxopocTh
pacrpocTpaHeHus 1 JyiHa BoHbL. [lonepednsie u mpoaosibHble BOHBL. MHTEphepeHus
U IUPpaKIUs MEXaHUYECKUX BOJIH.

3Byk. Cxopocth 3Byka. I'pomkocts 3Byka. Bpeicora Tona. TemOp 3Byka.

DJIEKTPOMArHUTHBIE BOJIHBL. Y CJIOBUS M3JYyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentauusa BexktopoB E, B, v B snexkrpoMarHutHOW BoJHEe. (CBONCTBa
AJIEKTPOMATHUTHBIX BOJIH: OTPa)K€HHE, MPEIOMIIEHUE, NOoJApU3alus, AUPpaKuus,
uaTepdeperus. CKOpocTh 3MEKTPOMArHUTHBIX BOJIH.

[IIxkana SJIEKTPOMATHUTHBIX BOJIH. IIpUMEHEHME JJIEKTPOMAarHWTHBIX BOJIH
B TEXHUKE U OBITY.

[IprHIMIIBI paguOCBs3U U TENEBUICHUS. Paguonokanus.

DIEeKTPOMAarHUTHOE 3arpsi3HEHHUE OKPY KArOLIEH CpeIbl.

TexHuyeckue yCTpOWCTBA W NPAKTUYECKOE NPUMEHEHME: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YyJIbTPA3BYKOBas [HATHOCTHKA B TEXHUKE M MEIWLMHE, pajaap,
pavoONPUEMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacHpOCTPAHEHHUE MTONIEPEUHBIX U MPOAOTBHBIX BOJIH.

Konebmromeecs Te0 Kak HICTOYHHUK 3BYKa.

Habnronenue oTpakeHHs ¥ IPETOMIICHHUS] MEXaHUYECKHUX BOJIH.
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Habmtonenue nareppepeHuny u AUPpakiiui MEXaHUYECKUX BOJIH.

3BYKOBOI1 pe30HaHC.

Habmtoienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYA0N U 4acTOTOU
KOJIeOaHUH.

HccnenoBanue CBOWCTB DJIEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE, IPEIOMIICHUE,
noJsipusanus, 1udpakuus, THTepepeHIysL.

Tema 3. Onmuxka

['eomeTpuueckas onruka. [IpssMoMHEHOE pacCIPOCTPAHEHUE CBETA B OJJTHOPOIHOMU
cpene. JIyu cBera. ToueuHbli1 HICTOYHUK CBETA.

OtpaxkxeHne cBeTa. 3aKOHbl OTpaxkeHus cBera. llocTpoeHne wu300pakeHUI
B IJTOCKOM 3€pKaJe.

[Ipenomnenue cBeTa. 3aKOHBI NPEJIOMIICHHS CBeTa. AOCOIOTHBIM MOKa3aTesb
npenomieHus. llomHoe BHyTpeHHee oTpaxenue. lIpeaenpHbId  yros MOJHOIO
BHYTPEHHETO OTPaKCHMUSI.

Hucnepcus ceera. CioxxkHbli cocTaB 6enoro cBera. LBer.

Cobuparomye U pacceuBarolive JUH3bl. ToHKas auH3a. DOKYCHOE PACCTOSHUE
U onThyeckas cuia ToHKOM smH3bL [locTpoeHne wu300paxeHUd B COOMPAIOIINX
U pacceuBaromux JuH3ax. @dopmylia TOHKOW JIMH3BL. YBEIWYECHHUE, J1aBA€MOE
JIMH30M.

[Ipenenbl IPUMEHUMOCTH TEOMETPUYECKON ONITHUKH.

BonnoBas onrtuka. Mutepdepennust cBera. KorepeHTHbIE MCTOYHHUKU. Y CIOBUSA
HaOII0/ICHUs] MAaKCUMyMOB M MUHHUMYMOB B MHTEpP(GEpPEHIIMOHHOM KapTHHE OT JBYX
CUH(]a3HBIX KOTEPEHTHBIX HCTOUHUKOB.

Hudpakuus cseta. Judpakimonnas pemietka. YciaoBue HaOMIONCHHS TIaBHBIX
MaKCHUMYMOB IpY NaJ€HU MOHOXPOMATUYECKOIO CBETA Ha JU(MPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus cera.

TexHuyeckue ycTpoiicTBa U MpakTUUYECKOe MPUMEHEHUE: OUKH, JIyTia, oToanmnapar,
MPOCKIIMOHHBIN amapaTt, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAsSI ONTHKA, AU(PPaAKIIMOHHAS
pelIeTKa, MOJSIPOU/I.

Jlemoncmpayuu

[IpssMonuHENHOE  pacnpOCTpaHEHUE, OTPAXKEHUE U MPEIOMIICHHE  CBETA.
OnTtuyeckue npudopsI.

[TomHOe BHYTpEeHHEE OTpakeHue. Mozens cBeToBoAa.

UccnenoBanne cBONCTB N300paKeHUMN B JIMH3AX.

Mopenu MuKpocKomna, TeJIeCKona.

Habnronenue nnrepdepeniiuu cpera.

Habmronenue nudpakiuu ceera.

HabGnronenue nucnepcuu cBera.

[Tonydenue crieKkTpa ¢ MOMOIIBIO IPU3MBI.

[TomyuyeHue crexTpa ¢ MOMOMIBIO TUPPAKITUOHHON PEIICTKH.

HaGnronenue nonsipusaiuu cBera.
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Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl
N3mepenune nokaszaresns NpeioMIICHUS CTEKIIA.
HccnenoBanre cBOMCTB M300payKeHHI B JIMH3AX.
Habmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI ClIEIHAJIBHOM TEOPUU OTHOCHTEIbHOCTH

['paHuibl NPUMEHMMOCTH KJIACCUYECKOW MexaHUKH. llocTynarel crienuanbHOM
TEOPUU OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTb MOJYJS CKOPOCTHM CBE€Ta B BaKyyMe,
IMPUHLAI OTHOCUTEIBHOCTA DUHIITENHA.

OTHOCHUTEIIBHOCTh OJHOBPEMEHHOCTH. 3aMEJUIEHUE BPEMEHHU M COKpAILECHHE
JUTVHBI.

OHeprus v UMITYJIbC PEIATUBUCTCKON YaCTULIBL.

CBs13b MacCChI C JHEPTUEN U UMITYJIBCOM PENSTUBUCTCKON YaCTHUIIbl. DHEPTHUS MOKOS.

Pasznes 7. KBantoBas ¢pusuka
Tema 1. dnemenmot K6aHmMOBOIU ONMUKU

®otonbl. @opmyna Ilnanka cBs3u 3HEprUM (HOTOHA C €r0 YACTOTOWU. DHEPrus
U UMITYJIbC (POTOHA.

OtkpeiTie u ucciaegoBanue ¢orodddekra. Ompitel A.I. CroneroBa. 3aKOHBI
dbotoddpdexra. YpaBHenue OuHmTeHa 111 (dorodddexra. «KpacHas rpanuiay
dbotordekra.

JlaBnenue ceeta. OnbiTel [1.H. JIeGenena.

XHUMHUYECKOE JICUCTBUE CBETA.

Texnuueckue ycTpoicTBA M NPAKTUYECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, COJIHEUHAs OaTapesi, CBETOIUO.

Llemoncmpayuu

®o10o3(h(PexT Ha yCTAaHOBKE C IIUHKOBOM MJIACTUHOM.

UccnenoBanue 3akoHOB BHeMTHETo (hoTodddekra.

Cseronuon.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopna 1o paccessHUIO 0-4acTHII.
[Tnanerapuas moaens atoma. [loctynatel bopa. M3mydenune u nornonierne GOTOHOB IPH
Nepexo/ie aToMa € OJTHOrO YPOBHS SHEPIuM Ha Apyroil. Buasl cnektpoB. CrieKTp ypOBHEN
SHEPIruM aTomMa BOJOPOJA.

BonHoBeie cBoiictBa uwactull. Bomubl ne bpoinsa. KopryckylisipHO-BOJIHOBOM
JTyaJTu3M.

CHoHTaHHOE U BBIHYXKJEHHOE U3TyUCHUE.

TexHnueckne yCTpOMCTBA M NMPAKTHUYECKOE NMPUMEHEHHE: CIIEKTPAJIbHBIN aHAIN3
(CTIEKTPOCKOIT), J1a3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu

Mogens onbita Pezepdopna.

Ornpenenenue IIMHBI BOJIHBI 1a3epa.
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Habnronenue nuHeyaThiX CIEKTPOB U3TYyUCHHUS.
Jlazep.

Yuenuueckuii oxcnepumenm, 1abopamoptule pabomoi
Habnronenue muHeyaToro cekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI,  JTOKA3bIBAIOIIME CIOXKHOCTh CTpoeHus sapa. OTKpbITHE
pannoaktuBHOCTH. OmbIThl Pesepdopaa mo ompeneneHHIo cocTaBa paguOaKTHBHOTO
u3nyuyenus. CpoiicTBa anbda-, OeTa-, ramMma-u3iydyeHus. BiusHue paanoakTUBHOCTU
Ha >)KMBBIC OPTaHU3MBI.

OtkpeiTHe TpoTOHa W HeWTpoHa. Hykmonnas w™openp siapa ['eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uucio siapa. M30Tormnsbl.

Anba-pacnaa. DNeKTpOHHBIA U MO3UTPOHHBIN OeTa-pacnaj. ['amma-uzinyuyeHue.
3aKOH paJIMOAKTUBHOTO PaCIa/ia.

DHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT macco aapa.

SnepHble peakiuu. JleneHue u CUHTES SIep.

SAnepusbiii peaktop. TepmosinepHblil cuHTe3. [Ipo0aemMbl U MEPCIEKTUBBI S1EPHOM
SHEPreTUKHU. DKOJIOTHYECKUE aCIIEKThI AEPHON IHEPIrEeTUKH.

DneMeHTapHble YaCTULBI. OTKPBITUE IO3UTPOHA.

MeTtoap1 HAOTIOASHHS M pErUCTPALK JIEMEHTAPHBIX YACTHIL.

@yH/IaMEeHTaIIbHbIE B3aUMOJEHCTBUS. EMMHCTBO (pM3HUECKON KapTUHBI MUpA.

TexHuueckue yCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHME: JTO3UMETp, Kamepa
Buiibcona, sinepHblil peaktop, aToMHasi 0omoa.
Jlemoncmpayuu

CueTunK HOHM3UPYIOIINX YaCTHLL.
Vuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

HccnenoBanuie TpeKoB YacTull (10 FOTOBBIM (poTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUU U ACTPOPU3UKH

Otanbl pa3BuTHs actpoHomuu. [IpuknagHoe M MHUPOBO33PEHUYECKOE 3HAUCHHE
ACTPOHOMMUHU.

Bup 3Be3qnoro Heb6a. Co3Besnusi, sipKre 3B€3/1bl, TUIAHEThI, UX BUJIUMOE JBUKCHUE.

ConHeuHas cuctema.

Connue. Conneunass akTUBHOCTb. VicTounuk sHeprun ConHIa U 3Be3/11. 3BE3/bI, UX
OCHOBHBIE XapaKTepUCTHUKU. Jluarpamma «CeKTpaIbHbIM KJIACC — CBETUMOCThY. 3BE3/IbI
[JIaBHOM MOCJIEA0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» JIJIsl 3B€3/1 IJ1aBHOM
MOCJIEI0BATENBHOCTH. BHyTpeHHee crpoeHue 3Be3l. (COBpEMEHHBIE MPEICTAaBICHUS
0 IPOUCXOXKAEHUH U 3BOMOIMK CONHIA U 3BE€3/. DTAllbl )KU3HU 3BE3/I.

Muieunsiii [1yTh — Hama ["anaktuka. [Tonoxxenue u qerxenue CosHia B ['atakTuke.
Tunsl ranaktuk. Paguoranaktuku u kBazapsl. UepHsbI€ IBIPBI B siApax rajJakTUK.

Bcenennas. Pacmupenue Bcenennoil. 3akon Xa06ma. PasOeranue ramgakTuk.
Teopus bosbiioro B3psiBa. PEIUKTOBOE U3ITyYeHHE.
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MacmrabHas ctpykrypa Beenennoil. MetarainakTuka.

Hepemennsie nmpo6sieMbl aCTPOHOMUMU.
Yuenuueckue nabnooenus

Habnronenuss HEBOOPY)XKEHHBIM TJIa30M C  HCIOJB30BAaHUEM KOMITBIOTEPHBIX
MPUIOKEHUH ISl OTIPEIEIICHHS TTOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3/1Msi CEBEPHOro MOTyIapus U sipKUe 3BE3/IbI.

Habnronenus B reneckon JlyHsl, muianet, Mueunoro IyTu.

O0o01marmIee MOBTOPEeHUE

Ponb Qu3nku ¥ acTpOHOMHHM B SKOHOMUYECKOHM, TEXHOJIOTMYECKOM, COLMaTbHOM
U 3THYECKOW cepax NeATeNbHOCTH YEOBEKa, POJb U MECTO (PU3UKH U aCTPOHOMUU
B COBPEMEHHOW HAay4YHOUW KapTUHE MUpPA, POJb (PU3NYECKOW TeOpHH B (GOPMHUPOBAHUU
npeacTaBlieHu 0 (PU3NYECKON KapTHHE MHpa, MECTO (U3MUECKOW KapTUHBI MHpa
B 00ILIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTaBICHUI O PUPO/IE.

MesxknpeaMeTHblie CBA3H

Nzyuenue kypca ¢pusuku 6a3o0Boro ypoBHs B 11 Kitacce OCyImecTBISIETCS C YU4ETOM
coJiepKaTelIbHbIX MEKIIPEAMETHBIX CBSI3€H C KypcaMHU MaTEMAaTUKH, OMOJIOTUU, XUMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Meoikcnpeomemnvle nowsmusi, CBSI3aHHBIE C HW3YYEHHUEM METOJOB HAy4YHOIO
NO3HAHUSA: SIBJICHUE, HAYYHBIM (pakT, runores3a, puanyeckas BEIUYHUHA, 3aKOH, TEOPHS,
Ha0JII0/ICHNE, SKCIIEPUMEHT, MOAEIINPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuka: penieHUEe CUCTEMbl ypaBHEHUH, TPUTOHOMETpUUYECKHE (YHKIIMU:
CHUHYC, KOCHHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPbl M HUX NPOCKLUWH HA OCH KOOPIMHAT, CJIOKEHUE BEKTOPOB, IMPOU3BOJHBIC
3JIeMEHTapHbIX (PYHKUUNA, MPU3HAKK MOJI00MS TPEYrOJbHUKOB, ONpPEAeIeHUE TI0IAIN
IJI0CKUX (Uryp u o0beMa Tell.

buonocusa: anexrpuyeckue sIBICHUS B )KUBOM MPUPOJE, KOJIEOATEIbHbIE IBUKEHHUS
B JKMBOM IIPUPOJE, ONTUYECKHUE SBJIICHUS B KUBOM NIPUPOAE, ACHUCTBUE paaualuu
Ha )KUBbIE OPTAaHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAININYECKAsA CTPYKTypa TBEPABIX TEI,
MeXaHU3Mbl 00pa30BaHUsI KPUCTAIIIMYECKON PEIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eocpagusa: mMarHUTHBIE TONIOCA 3€MJIM, 3aJI€KH MarHUTHBIX pyA, (POTOChEMKaA
3€MHOW MOBEPXHOCTH, MPEICKAZAHUE 3EMIIETPSCCHUN.

Texnonoeusa:  JTWHUM  DIIEKTPONEpENad, TEHEpaTop IEPEMEHHOTO  TOKa,
IIEKTPOABUTATEND, MHIYKIIMOHHASA 1€4b, Palap, PaJUONPUEMHHUK, TEIEBU30D, AHTCHHA,
tenedon, CBYU-neub, NpOEKUMOHHBIN amnmapar, BOJOKOHHAS OITHKA, COJHEYHAs
Oarapes.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne  yueOHoro  mpenmera  «®PuszWka» Ha  ypOBHE  CpPETHETO
obmiero oOpa3oBaHusi (0a30BbIl  ypOBEHb) JOJKHO OOECHEYUTh JOCTHKEHUE
CIENYIONMUX JIMYHOCTHBIX, METANPEIMETHBIX H TMPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHHUS Yy4eOHoro mnpeamera «Du3uKay TOJDKHBI
OTpaxxaTb ~ TOTOBHOCTb M  CIOCOOHOCTh  OOYYalOIIMUXCS  PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHONW BHYTPEHHEH TMO3UIMEH JIMYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpHEHTAIIN, TO3UTUBHBIX BHYTPEHHUX YOEKIEHNUN, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
IEHHOCTSM POCCHUMCKOro OOIIECTBA, paCUIUPEHUE KUZHEHHOTO OIbITa M OIbITa
NEATeIbHOCTU B TIPOIIECCE peaM3allii OCHOBHBIX HAIMPAaBJICHUN BOCIUTATEIHHOM
NEeSATeIbHOCTU, B TOM YHCJIE B YACTHU:

1) rpa:k1aHCKOr0 BOCIIUTAHUSA

c(hOPMUPOBAHHOCTh TPAXKJTAHCKOM TMO3UIMU OOYydYaroOIIerocss Kak aKTHUBHOTO
Y OTBETCTBEHHOTO Wi€Ha POCCUICKOTrO OOIIECTBA;

NPUHATHAE TPATUIIMOHHBIX OOIIEYEITIOBEUSCKIX T'YMAaHUCTHYECKUX M IEMOKPATHICCKUX
LICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B HWHTEPECax TPa)kJTaHCKOTO
00111eCTBa, y4aCTBOBATh B CAMOYTPABJICHUU B 00Pa30BaTEIbHON OpraHu3aIuu;

YMEHHE B3aMMOJICCTBOBATh C COIMAIIBHBIMU HHCTUTYTaMH B COOTBETCTBHH C MX
(GYHKITUSMHA ¥ HA3HAYCHHUEM;

TOTOBHOCTH K TYMaHUTApPHOU U BOJIOHTEPCKOMN JCSITCIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS:
c(OpPMUPOBAHHOCTh POCCUMCKOMN I'Pa)k/1aHCKON UAEHTUYHOCTH, MIATPUOTU3MA;
LIEHHOCTHOE OTHOUIEHME K TIOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKEHUSIM
POCCHICKHX YUYEHBIX B 001aCTH (PU3UKH U TEXHUKE;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEICHNS;

CIIOCOOHOCTh  OIICHMBATh CUTYyallMi0 M TPUHUMATh OCO3HAHHBIC PEIICHHUS,
OpPUEHTUPYSICh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI MU ILEHHOCTH, B TOM YHCIIE
B JICSITEJIbHOCTH YUYEHOTO;

OCO3HAaHME JUYHOIO BKJIaJa B IOCTPOECHHUE YCTOMYMBOIO OYIyILErO;
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4) 3cTeTHYECKOr0 BOCITUTAHMSA:
ACTETUYECKOEC OTHOIICHWE K MHUPY, BKIIOYas ICTETUKY HAYYHOTO TBOPYECTBA,
IpUCYLIEro (pU3nYecKoil HayKe;

5) Tpy10BOT0 BOCIUTAHUSI:

UHTEPEC K pasaudHbiM chepaM npodecCHOHATBLHON MeATeIbHOCTH, B TOM YHUCIIC
CBSA3aHHBIM C (DU3UKON M TEXHUKOW, yMEHUE COBEpLIATh OCO3HAHHBINA BHIOOP OyayuIen
npodeCCUr B peasin30BbIBATh COOCTBEHHBIC )KM3HCHHBIC TIJIAHBL;

TOTOBHOCTH M CIIOCOOHOCTH K 0Opa30BaHUIO M CaMOOOPa30BaHUIO B 001aCTH (hPU3UKU
Ha MPOTSKEHUU BCEU KU3HU;

6) PK0JIOTHYECKOr0 BOCIIMTAHHUSA :

c(hOpMUPOBAHHOCTH IKOJOTUYECKON KYJIbTYpPbl, 0OCO3HAHUE TJI00ALHOTO XapakTepa
AKOJIOTUYECKUX MPoOIIeM;

IUIAHUPOBAHUE U OCYIIECTBICHUE JACUCTBUM B OKPYXAIOIIEH CPElle HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

Pacmupenue omnpiTa JAESITEIBHOCTH SKOJIOTUYECKONW HAMpPaBJICHHOCTH Ha OCHOBE
UMEIONIUXCS 3HAaHUH 110 QUBUKE;

7) IEeHHOCTH HAYYHOTO MO3HAHMS

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (HU3HUECKON HAYKH,

OCO3HAHHWE IEHHOCTH HAyYHOU JESITEIbHOCTH, TOTOBHOCTh B IPOIIECCE M3YUCHUS
GU3MKK ~ OCYIIECTBIATH  NPOEKTHYID W HMCCIEAOBATENBbCKYH)  JCSITEIHbHOCTD
WHINBUyaJIbHO U B TPYIITIE.

B mpomecce IOCTHXKEHHS JIMYHOCTHBIX PE3yJbTAaTOB OCBOCHHS TPOTPAMMBI
no ¢Qusuke I YpPOBHS CpelHero ooOmero o0pa3oBaHUS Y O0O0y4arolmuxcs
COBEPIIICHCTBYETCS AMOIMOHATHHBIN WHTEIJICKT, TIPEITOJIAT AFOTITHIA
c(hOpMUPOBAHHOCTH:

CaMOCO3HAHUS, BKIIOYAIONIETO CIIOCOOHOCTH ITOHUMATh CBOE AMOIIMOHAILHOE
COCTOSIHHE, BHJICTh HAPaBIICHUS Pa3BUTHsI COOCTBEHHON AMOIIMOHAILHOUN cephl, ObITh
YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHMsI, BKIIOYAIONIETO CAMOKOHTPOJIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCThH 3a CBOE TOBEJICHHE, CIIOCOOHOCTH aJIallTUPOBATHCS K SMOITMOHATBHBIM
U3MEHCHHSAM U TIPOSBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMM, BKJIIOYAIOIIEH CTpEeMJICHHE K JAOCTHIKEHHUIO IIeTU
U yCHexy, ONTUMHU3M, HHUIMATUBHOCTb, YMEHHUE JCWCTBOBAaTh, HCXOIS W3 CBOHX
BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TIOHMMATh SMOIMOHAIIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATh €T0 MPU OCYIIECTBICHUU OOIIEHHUS, CITOCOOHOCTh K COYYBCTBHIO
U COTIEPEIKUBAHHMIO;

COIMAJIbHBIX HAaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHHUS
C IPYTUMHU JIIOJIEMU, 3a00TUTHCS, POSIBIISITh MHTEPEC U pa3peniaTh KOH(PIUKTHI.
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B ®PII Her myHKTOB, 5) (pM3MYECKOTr0 BOCHUTAHUSA, (POPMHPOBAHUS KYJIbTYPHbI
310POBbS M IMOLMOHAJIBLHOIO 0JIArONOJyYHs:

1 9) aganTanuu 00y4YalIerocsi K M3MEHAKIIMMCS YCJOBUSIM COLHAJIbHOM H
NpupoaHoi cpeabl: kak B Bamewm o6pasue. BCTABUTH?
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METANPEIMETHBIE PE3YJIbTATbDI

Ilo3HaBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe AeiCTBUS
ba3oBble JJoruueckue JelCTBUA:

CaMOCTOSITENIbHO (DOPMYIUPOBATh U aKTYaJIM3UPOBATh MPOOJIEMY, paccMaTpUBATh
€€ BCECTOPOHHE;

ONpPEeACNIATh LEIM JEATEIbHOCTH, 3a/JaBaTh MapamMeTpbl W KPUTEPUH MX
JIOCTYKEHUS

BBISBIISITh 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B PacCMaTPUBACMBIX (PU3MUCCKUX
SIBJICHUSX;

pa3pabaTeiBaTh IDIAH pEIHICHHWsS MPOOJIEMBI C YyYEeTOM aHaiu3a WMEIONMUXCS
MaTepUaIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JICSTEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJIM, OIIEHUBATh PUCKH MOCJEACTBUI AEATECIHLHOCTH;

KOOPJAMHUPOBATh U BBINOJHATH PA0OTYy B YCJIOBHUAX PEATbLHOTO, BUPTYaTbHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIUICHUE TIPH PEIICHUN KU3HECHHBIX ITPOOJIEM.

ba3oBbie ucciienoBaTebCKue 1eiiCTBUA:

BIIQJIETh HAYYHOM TEPMHUHOJOTHEH, KIIOUYEBBIMH TMOHATUSIMA U METOAaMU
(bu3nUecKoil HayKH;

BJAJIETh HaBBIKAMU YUY€OHO-HUCCIEAOBATENLCKOM W MPOEKTHOW AEeSTENbHOCTU
B 00sacTu (PU3UKHU, CIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSTEIBHOMY IOUCKY
METOJIOB PEIICHHS 3a7a4 (PU3NUECKOr0 COACPKAHUS, TPUMEHEHHUIO PA3IMYHBIX METO/IOB
MO3HAHUS;

BJIAJECTh BHUJAMHU JCSATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAaHHS, €ro
WHTEPIpPETalUU, TPeoOPa30BaHUI0 U MMPUMEHECHUIO B PA3JIMYHBIX YYEOHBIX CUTYaIUsX,
B TOM YHCJIE TIPU CO3/IaHUU YYEOHBIX MMPOEKTOB B 00JaCTH (QU3HUKY;

BBISIBJISITH IPUYMHHO-CJIEJACTBEHHBIC CBS3U U aAKTYyaJIU3UPOBATH 3a/1a4y, BbIJIBUTATh
TUIIOTE3Y €€ pelleHUs], HAXOIUTh apTyMEHTBI JIJIsl I0Ka3aTeIbCTBA CBOUX YTBEPKICHUM,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS,

aHaJM3UPOBATh TMOJYUYCHHBIE B XOJ€ PEIICHUS 3a7ayd Pe3yJbTaTbl, KPUTHUYECKU
OIIEHUBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHSIX;

CTaBUTh M  (OpMyJIUpoBaThb COOCTBEHHbIE 3aJaud B  00pa30BaTENbHOU
NEeSTEIBbHOCTH, B TOM YHCIIE TIPU U3YUCHUH (PU3UKHU;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

yMeThb TEPEHOCUTh 3HaHUS 10 (U3UKEe B  TPAKTHUUECKYI0  00JacTh
KU3ZHEJEATEIIbHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIC UJICU, TIPEJIaraTh OPUTrMHAIIbHBIC TTOAXO/IbI U PEILICHHUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, JOITYCKAIOIINE ATbTEPHATUBHBIE PEIICHU.
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Padora ¢ undopmanueii:

BJIQJIETh HaBBIKAMHU IOJy4YeHHs HWHQopManmuu (GU3HIECKOTO  COIep KaHUs
U3 HWCTOYHHKOB pa3HBIX THIIOB, CAaMOCTOSTEILHO OCYIIECTBIISATh IIOWMCK, aHaJu3,
CHUCTEMATU3AIMI0 ¥ WHTEPIpPETAui0 WHGOPMAIMK Pa3IWYHBIX BUIOB H  (hopm
IIPE/ICTABIICHHUS,

OIICHUBATh IOCTOBEPHOCTH HH(POpMAITHIH;

UCIIOJIb30BaTh CpelicTBa MHGOPMAIIMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJIOTHH
B pCIICHWW KOTHUTUBHBIX, KOMMYHHKATHBHBIX U OPraHMW3AIlMOHHBIX  3a]1a4
c coOmogeHueM TpeOOBaHUI JProOHOMUKH, TEXHUKH O€30MaCHOCTH, THUTHEHBI,
pecypcocOepekeHHsl, TPaBOBBIX W OATHUYECKUX HOPM, HOPM HWH(POPMAIIMOHHOM
0C30MMacHOCTH;

CO3/1aBaTh TEKCTHI (DM3UYECKOTO COJCP)KAHUS B Pa3IMYHBIX (hopMarax C yuyeToM
Ha3HAaueHWs WH(POpMAlUA W TEJIEBON ayIUTOPHH, BBHIOMpAas ONTHUMAIBHYIO (GopMy
MIPEACTABICHUS M BU3YyJTM3alINH.

KoMMmyHUKaTHBHBIC YHHBEpPCAJbHbIE Y4eOHbIE AeHCTBUS

Oo0menue:
OCYIIIECTBIIATH OOIICHUE HA ypOoKaX (PU3UKK U BO BHE-YPOUHOM ESITEIHHOCTH;
pacro3HaBaTh MPEANOChUTKA KOHMIUKTHBIX CUTYallUi U CMSTYATh KOH(DJIUKTHI;
pPa3BEpPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCTIOIb30BAHUEM S3bIKOBBIX

CPENCTB.

CoBMecTHasl A€esITEJIbLHOCTD:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAH/IHOW W WHIUBUTyATbHOU PaOOTHI;

BBIOMPATh TEMATHKY U METObI COBMECTHBIX JIEHCTBUH C yUeTOM OOIIIUX HHTEPECOB,
Y BO3MO>KHOCTEH Ka)JI0r0 YWICHA KOJUICKTHUBA;

MIPUHUMATh 1IEJIM COBMECTHOM JESITETbHOCTH, OPraHU30BbIBATH U KOOPJAUHUPOBATH
JIEUCTBUSI 10 €€ TOCTUKEHUIO: COCTABJIATH IJIaH AEUCTBUN, PACIIPEICIIATH POJIU C YYETOM
MHEHHI YUYaCTHUKOB, 00CYKJIaTh pe3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh Ka4eCTBO CBOETO BKJAJa M KaXKJOr0 YYaCTHHMKAa KOMaHJIbI B OOIIMA
pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTb  HOBBIE MPOEKTHI, OLEHWBaTh MAEM C TO3UIUMH  HOBH3HBIL,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISITh MMO3UTHUBHOE CTPATETHUYECKOE MOBEJICHUE B PA3JIWYHBIX CUTYAIUAX,
MPOSIBJISATH TBOPUYECTBO U BOOOpakeHHE, OBITh HMHUIIUATHBHBIM.

PerynsiTuBHbIe YHUBeEpPCAJIbHbIE Y4eOHbIE JeHCTBUA
Camoopranusanus:

CaMOCTOSATENLHO OCYIIIECTBIIATh TO3HABATEIBHYIO I€ITEILHOCTh B 00J1aCTH (PUBUKHU
U aCTPOHOMHWH, BBISBISATH NPOOJEMBI, CTaBUTh M (POPMyIHpPOBATH COOCTBEHHBIE
3aJa4uu;

27



denepanbhas pabouas nporpamma | Dusuka. 10—11 kinaccs! (6a30BbIi yPOBEHb)

CaMOCTOSITENIbHO COCTaBJISITh IJIAH PEHICHUS PACUETHBIX U KAaYeCTBEHHBIX 3ajad,
IUIaH BBIMOJHEHUSI MPaKTHYECKOW padOThl C yYeTOM HMEIOLIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEAMOYTEHU;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsaTh paMK{ y4e€OHOT0 MpeMeTa Ha OCHOBE JIMYHBIX IPEAIOYTEHUH;

JIeaTh OCO3HAHHBIN BBIOOP, ApTYMEHTHPOBATH €T0, OpaTh Ha Ce0st OTBETCTBEHHOCTH
3a peuIeHue;

OLIEHHUBATh MPUOOPETECHHBIH OIBIT;

Croco0CcTBOBaTh (hOPMUPOBAHUIO W TPOSBICHUIO SPYIUIIUA B 00JacTH (DU3UKH,
IOCTOSIHHO NOBBIIIATh CBOM 00pa30BATENbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIBb:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHBBI B JCSTEIBHOCTD,
OIIEHUBAaTh COOTBETCTBHE PE3YyJIbTATOB IIEISIM;

BJIAJICTh HABBIKAMH IMO3HABATEIBHOU peIIEKCUU KaK OCO3HAHHS COBEPIIAEMBIX
JEeUCTBUHN U MBICIIUTEIBHBIX MPOIECCOB, UX PE3YIHTATOB U OCHOBAHMIA;

UCIIOIb30BaTh MpUEMbl peduiekcuu AJis OLICHKU CHUTyallud, BbIOOpa BEPHOIO
pelieHus;

OLIEHMBATh PUCKU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI U @pTYMEHTHI IPYTUX MPU aHAIU3E PE3yJIbTAaTOB IEITEILHOCTH.

IIpunsTue ceds u APyrux:
NpUHUMATh ce0s1, TOHUMAsi CBOU HEJOCTATKH U JJOCTOMHCTBA,

IIPUHUMATh MOTHUBBI M ApTYMEHTBI APYTUX IIPU aHAIU3E PE3YJIbTATOB JIESITEIbHOCTH;
IPU3HABATH CBOE MPABO U MPABO APYTUX HA OIIHOKY.

IHPEAMETHBIE PE3YJIBTATBI

B mnponecce m3yuenus kypca kypca ¢usukm OazoBoro ypoBHs B 10 kiacce
00y4aroLuiCcs HAyUYUTCSL:

JE€MOHCTPUPOBaTh Ha MpPUMEpPAax pojdb U MecTo (GU3MKU B (HOpMHPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHbl MHpA, B PA3BUTHUM COBPEMEHHOM TEXHHMKHU
Y TEXHOJIOTUH, B IPAKTUYECKOMN JAEATEIBHOCTH JIIOJIEH;

YUUTBHIBaTh  TPAHULIBI  NPUMEHEHUS  M3YYEHHBIX  (U3MYECKUX  MOJEIIEH:
MaTepuajbHas TOYKa, HMHEpLHUalbHas cHCTeMa OTcuyeTa, aOCOJIIOTHO TBEpPAOE TeIo,
UJCAIBHBIA Ta3, MOJEIU CTPOEHHUS Tra30B, XUAKOCTEM M TBEPABIX T, TOYECUHBIN
ANIEKTPUYECKUH 3apsi IPU pelIeHNnU (PU3HUECKUX 3a]ay;

pacrno3HaBaTh (pU3MYECKHE sABJICHUS (TpOLECChl) U OOBACHATH MX Ha OCHOBE
3aKOHOB MEXaHHMKH, MOJEKYJAPHO-KMHETUYECKOW TEOPUU CTPOEHHSI BELIECTBA
U JIEKTPOJMHAMUKHU: PABHOMEPHOE M PaBHOYCKOPEHHOE IPSIMOJIMHEWHOE IBUKEHUE,
CBOOOJIHOE TMAaJICHUE TeJ, JBWKEHUE MO OKPY>XHOCTH, HWHEPLMs, B3aUMOJCHCTBUE
Ten, aud@ysus, OpOYHOBCKOE IBHUKEHHE, CTPOCHHE MKHUAKOCTEH M TBEPHAbIX Tell,
U3MEHEHHE o0beMa Tel NpH HarpeBaHUM (OXJIAKICHUM), TEIJIOBOE pPaBHOBECHE,
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UCIIapeHUe, KOHACHC AU, TUIABJIICHUE, KPUCTAIIIN3ALIMS, KUTIEHNE, BIIAXXHOCTh BO3/1yXa,
NOBBIIICHNE JIABJICHUS ra3a MNPHU €ro HarpeBaHWM B 3aKPBITOM COCYJE, CBSI3b MEXKIY
napamMeTpaMH COCTOSIHHS Ta3a B M30IPOLECCax, AIEKTPHU3alus Tell, B3auMOJACHCTBUE
3aps/0B;

ONKCHIBATH MEXAHUYECKOE JBUKEHUE, MCIHOJb3Yysl (PU3NYECKUE BEJIMYUHBI:
KOOpJIMHATA, IyTh, MEPEMEIIEHNE, CKOPOCTh, YCKOPEHHUE, Macca Tena, Chila, UMITYJIbC
TeNa, KUHETHYeCKas »HHeprus, MOTeHIMaJbHAas SHEpPrus, MeXaHudeckas paboTa,
MEeXaHU4ecKasi MOITHOCTb; MPHU ONUCAHWU NMPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICIH
UCTIOJb3YEMBIX BEJIMYMH, HX OOO3HAUEHHS ¢ EAMHULBI, HAXOAUTb (OPMYJIBI,
CBSI3BIBAIOIIME TAHHYIO (PM3UYECKYIO BEIMUUHY C APYTUMHU BEJIMUYUHAMU;

ONKCHIBATh U3yYECHHBIE TEIUIOBBIE CBOMCTBA TEJ U TEIJIOBBIE SBIICHUS, UCIIOIb3YS
(¢u3nyeckue BEITWUYUHBI: 1aBJICHUE ra3a, TEMIEpaTypa, CPEAHss] KHHETUYECKask SHEPIUs
Xa0THUYECKOIO JBMIKEHUS MOJIEKYJ, CpEAHEKBAJIpaTU4HAsl CKOPOCTb MOJEKYJI,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSS JHEprus, padora raza, Kod()PHUIMEHT MOJIE3HOTO
JEMCTBUS TEIJIOBOIO JBUTATENS; MPU OMHCAHUU MPABWIBHO TPAKTOBATh (PU3NUYECKUMN
CMBICTT MCIOJB3YEMBIX BEIWYHMH, UX OOO3HAYCHHUS W €IUHUIIBI, HAXOJUTh (HOPMYIIHI,
CBSI3BIBAIOIIUE TaHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMHU BEIHUMHAM;

ONKCHIBATh HM3YYECHHBIC SJIEKTPUUYECKHE CBOMCTBA BEIIECTBA M DIJIEKTPUYECKHE
ABJIEHHUS (IIPOLECCHI), HMCHOJIb3Ysl (DU3UUYECKUE BEJIMYMHBL: BJIEKTPUUYECKUN 3apsij,
IIEKTPUYECKOE I10JI€, HAINPSIKEHHOCTh IOJIA, MOTEHIMAJ, Pa3HOCTh IOTEHIHAJIOB;
[P ONKUCAHUU MPABUIIBHO TPAKTOBAaTh (PU3HUECKHUI CMBICI UCIIOJIb3YyEMBIX BEJIMYUH, UX
0003HAUYECHUS M €IMHHULIBI; YKa3bIBaTh (DOPMYIIbI, CBA3BIBAIONINE JAaHHYIO (U3UUYECKYIO
BEJIMYMHY C JPYTMMH BEIUYHHAMY;

AHAJIM3UPOBAaTh (PU3HUYECKHE MTPOLIECCHI U SIBJIECHUS, UCIIOJIB3YsI PU3NUYECKHUE 3aKOHBI
YW OpUHLMIBL 3aKOH BcemupHoro tsrorenus, I, II m III 3axonbl HproToHa, 3akoH
COXpPaHEHUs MEXAHUYECKOW JHEPIruH, 3aKOH COXPAHEHUs UMIIYJIbCAa, IPUHIUI
CYHEpIO3ULMH CWJI, NPHUHIMUI PaBHONPABUS HHEPLUUAIBHBIX CHCTEM OTCUETa,
MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPUIO CTPOEHUS BELIECTBA, Ia30BbIE 3aKOHBI, CBA3b
CpeqHEell KWHETHYECKOW SHEPruu TEIUIOBOTO ABMKEHHSI MOJEKYJ € aOCONIOTHOM
TEMIIEpaTypoi, MEPBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHHS 3JIEKTPUUYECKOTO
3apsaa, 3akoH KyiioHa, mpu 3TOM pasiauyarh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro
MaTEMaTUYECKOE BBIPAKEHUE U yCIIOBUA (IPaHHULIbI, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPHUHILMIIBI JEHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKHX
YCTPOMCTB; pasinyaTh YCJIOBUA HMX 0O€30IaCHOTO HCIOJIb30BAaHUS B IOBCEIHEBHOU
KU3HU;

BBITNIOJIHATD YKCIIEPUMEHTHI 110 MCCIEIOBAHUIO (PU3UUECKUX SIBJIEHUN U MPOILIECCOB
C HUCIIOJIb30BAaHUEM MPSAMBIX, U KOCBEHHBIX H3MEPEHUH, MpU 3TOM (HOpMYIHUPOBATh
npoOiieMy/3ajady W THUIOTE3y Y4eOHOro JKCIEpUMEHTa, COOMpaTh YCTaHOBKY
U3 MPEAJIOKEHHOT0 000pyA0BaHUs, MPOBOAUTH OIBIT U (OPMYIHPOBATH BEIBOABL;

OCYLIECTBJISATh MPSMbIE U KOCBEHHbBIE U3MEPEHUS (PU3NYECKUX BEJIIUYUH, IIPU 3TOM
BBIOMpATh ONTHUMAJBHBIA CHOCOO H3MEPEHHMS U HCIOJIb30BaTh H3BECTHBIE METOJIbI
OLICHKM IOTPEIIHOCTEN U3MEPEHUM;
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UCCIJIeI0BAaTh 3aBUCUMOCTH MEXAY (GU3MUECKUMU BEJIMYMHAMU C UCIIOJIH30BAHUEM
OPSIMBIX U3MEPEHHM, TPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PMKCUPOBATH PE3yJIbTAaThI
MOJTyYE€HHOW 3aBUCUMOCTH (PM3WYECKUX BEIMYMH B BHJE TAOIUIl U TpaduKoOB, AENaTh
BBIBO/IBI [10 pe3yJIbTaTaM UCCIIEJOBAHMUS;

coOMroAaTh mpaBuiia 6€30MacHOTo TPy/a MPH MPOBEICHNUHU UCCIEAOBAHUN B paMKax
y4e0HOro H3KCHEPHUMEHTa, y4eOHO-UCCIIEJOBATEIbCKON M IMPOEKTHOM JeSTEIbHOCTH
C UCIIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOICTB U J1a00paTOPHOTO 000PYI0BaHUS;

peliaTh pacyeTHBIE 3a7aud C SIBHO 3a/laHHOM (PU3MYECKON MOJIENbI0, MCIIONb3YS
¢usnyeckue 3aKOHbI M TNPHUHIMUIBI, HA OCHOBE aHAJIM3a YCJIOBUA 3a/aydl BBIOMPATH
(bU3HYECKYI0 MOJEIb, BBIICTATh (PU3NYECKUE BEIUYUHBI M (HOPMYJIIBI, HEOOXOIUMBIE
JUISl €€ peleHus], TPOBOUTh PAcUeThl U OLIEHUBATh PEAIbHOCTD MOJYYEHHOTO 3HAYCHUS
(bu3HYECKO BEIMYUHBI;

pelaTth KayeCTBEHHbIE 3aJaud: BBICTPAWBATh JIOTMYECKH HEMPOTUBOPEUUBYIO
IIETIOYKY PACCYXICHUW C HCIOIh30BAHUEM H3yUEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH
U GU3UYECKUX SBJICHHUI;

UCTIONb30BaTh TPU PEIICHWH Y4YeOHBIX 3a7ad COBPEMEHHbIE HH(OpPMAIMOHHBIC
TEXHOJIOTUU ISl TIOMCKA, CTPYKTYPUPOBAHMS, HHTEPHPETAllMM U MPEICTaBIICHUS
y4eOHOW 1 HayYHO-TOMYJISIPHON HHGOpMAIUH, OTyUYeHHOU U3 Pa3IMYHbIX HCTOYHUKOB,
KPUTHYECKH aHATM3UPOBATH MOTydaeMyr0 HHPOPMAIIHIO;

OPUBOJUTH MPHUMEPHl BKIAJa POCCUHUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB
B Pa3BUTHE HAYKH, OOBICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHUH;

UCTIONB30BaTh TEOPETUYECKHME 3HaHWUS N0 (U3HKE B TOBCETHEBHOW JKU3HU
Uit obecnieyeHusi Oe30MacHOCTH MpU OOpalleHHH C NpUOOpaMU U TEXHUYECKUMU
yCTPOMCTBaMH, IJIsi COXPAHEHHS 3J0POBBS U COONIONECHUS HOPM IKOJIOTUYECKOTO
MIOBEJICHUS B OKPYKaKOIIEH Cpee;

paboTaTh B IpyMIE C BHIIOJIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIe, MIIaHUPOBATh
paboTy Tpynmbl, paIMOHAIBLHO paACHpEAeNATh OO0SM3aHHOCTH M IUIAHUPOBATh
JeSITEIbHOCTh B HECTAHJAAPTHBIX CUTYAIMUSIX, OIIEHUBATh BKJIAJ KaXJ0T0 U3 YYACTHHUKOB
TPYNIBI B PEIIEHUE paccCMaTpUBaeMOi MPOOIEMBI.

B nporiecce usyuenust kypca ¢puszuku 6a3oBoro ypoBHs B 11 kiacce oOyyaromumiics
HAY4YHUTCS:

JEMOHCTPHPOBATh HA MPUMEpPAaxX poOJIb U MecTo (QU3MKU B (POPMHUPOBAHUU
COBpPEMEHHOW HAay4YHOW KapTUHBI MHpA, B PA3BUTUU COBPEMEHHOH TEXHUKH
U TEXHOJOTHW, B IPAKTUYECKOW MACATEIBHOCTH JIIOAECH, LEIOCTHOCTh U E€IUHCTBO
(bu3HUecKoi KapTUHBI MUPA;

YUUTBHIBaTh TPAHULIBI IPUMEHEHHUS] U3YyUYEHHBIX (PU3NYECKUX MOJENEH: TOYEUHBIH
AIIEKTPUUECKHM 3apsf, Jyd CBETa, TOUYCUHBIN HUCTOUYHUK CBETA, siIepHasi MOJAEIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO Si7[pa MPH PEeIIeHNH GU3HUECKUX 3a/1a4;
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pacrio3HaBath (uU3UYECKHE SIBJICHHS (TIPOILECChl) U OOBIACHATH MX HA OCHOBE
3aKOHOB JJIEKTPOAMHAMHUKM U KBAHTOBOM (DM3MKHU: 3JIEKTpUYECKas MPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XWMHYECKOE, MAarHUTHOE JCHCTBUSA TOKA, B3aWMOJECHCTBUE
MarHuTOB, 3JE€KTPOMArHUTHAs WHIYKLHS, JEHCTBUE MArHUTHOIO IOJI HAa IPOBOJHUK
C TOKOM M [ABIDKYIIMHCA 3apsijl, OJJIEKTPOMAarHuTHbIE KoOJIeOaHWsI U  BOJIHBI,
NPSIMOJIMHEWHOE PACIPOCTPAHEHHUE CBETA, OTPAKEHUE, IIpesIoMIIeHUE, UHTephepeHIus,
mudpakuys W TOJsSpU3alvds CBETa, AMCIEpPCUs CBeTa, (POTOANEKTpUUECKUU 3PdekT
(boToaddexT), cBeTOBOE MaBICHWE, BO3HUKHOBEHHE JIMHEHYATOTO CIEKTpa aroMa
BOJIOPO/1a, ECTECTBEHHAsI U UCKYCCTBEHHAs! PaIMOAKTUBHOCTD;

ONKCHIBATh HW3YYEHHBIE CBOICTBAa BellEeCTBA (DJIEKTPUYECKHE, MAarHUTHBIE,
ONTHYECKHUE, IEKTPUUYECKYIO MPOBOJAUMOCTh PA3IUYHBIX CPEN) U DJIEKTPOMArHUTHbHIC
aBIeHUs (TIPOLECCH), UCTIONB3Ys (PU3NUECKUE BEIMUMHBL: SIECKTPUUCCKUNA 3apsf, CHia
TOKa, OJJICKTPUUECKOE HANpSIKEHUE, JJIEKTPUYECKOE COIMPOTHUBICHHE, Pa3HOCTh
MOTEHIINAJIOB, YJIEKTPOABUKYIIAs CHIIa, pad0oTa TOKa, MHAYKIIMS MATHUTHOTO T0JIs, CHJia
Awmnepa, cuna JlopeHlla, HWHAYKTUBHOCTb KATYLIKH, SHEPIHUs SJIEKTPUUYECKOIO
¥ MarHUTHOTO TIOJIEH, IEPUOJ] M YACTOTA KOJIeOaHH B KoJIeOaTeIbHOM KOHTYPE, 3apsii U
Cuja TOKa B MPOLECCEe TAPMOHUYECKUX BJIEKTPOMArHUTHBIX KoJeOaHui, (POKycHOe
paccTositHUE W ONTUYECKas CWIa JIMH3bL, MPU OINKWCAHUM MPABWIBHO TPAKTOBATH
(u3nYeCKuil CMBICI UCTIOIb3YEMBIX BEJIMYMH, UX 0003HAUEHHUS U €IUHUIIbI, YKAa3bIBATh
(bopMyJIbl, CBSI3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMH BEIMYMHAMU;

OMKCHIBATh U3yUECHHBIE KBAHTOBBIE SIBJICHUSI U MPOLIECCHI, UCTIONB3YS (HU3UUECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M 4YaCTOTA CBETA, SHEPIHUs
U UMITYJIbC (POTOHA, IEPUOJ] MOTypacnaa, SHEPTUs CBSI3U aTOMHBIX SIJIEP, TPU ONUCAHUN
PaBWJIBHO TPAKTOBAaTh (PU3MUECKUI CMBICT HCIOIb3YyEMbIX BEIMYHH, UX 0003HAUCHHUS
U €JIMHULBI, yKa3blBaThb (DOPMYJIbI, CBSI3bIBAIOLIME JAHHYIO (DU3UUYECKYIO BEIUYHUHY
C IPYTHUMH BEJIMYMHAMHU, BHIYUCIISATH 3HAUCHUE (PU3NUECKON BEJIMUUHBI,

aHAJIM3UPOBATh (PU3UUECKHE MPOLIECCHI U SIBJICHUS, UCIIONB3Ys (PU3NUYECKUE 3aKOHBI
U MPUHIUIBE: 3aKoH OMa, 3aKOHBI MMOCJIEI0BATEILHOTO U MapallIeNbHOTO COCAMHEHUS
POBOJHUKOB, 3akoH Jxoyns—JIeHna, 3aKoH 3JIEKTPOMArHUTHOW WHAYKIMHU, 3aKOH
OPSIMOJIMHEWHOTO  paclpOCTPAHEHUS CBETa, 3aKOHbl OTPAXEHUS CBETA, 3aKOHBI
IpeJIoOMJICHUSI CBETa, ypaBHEHUE OWHIITEHA 11 GoTtorddexTa, 3aKOH COXpaHEHUS
DHEPIUH, 3aKOH COXPAHEHMS HMITYJIbCA, 3aKOH COXPAHEHHUs 3JIEKTPUUYECKOro 3apsja,
3aKOH COXpaHEHUs1 MacCOBOI0 YKCIIa, MOCTYyNaThl bopa, 3aKkoH pauoakTHBHOIO pacnaja,
OpU 3TOM pa3inyaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHa, €ro MaTeMaTU4YecKoe
BBIPAKEHUE U yCJIOBUS (TPaHUILIbI, 00JaCTH) MPUMEHUMOCTH;

ONpEeNeNsITh HalpaBiIeHUE BEKTOpAa HHAYKUMM MArHUTHOTO TMOJsS TMPOBOJHHUKA
C TOKOM, cuJjibl Ammnepa u cuibl Jlopennua;

CTPOUTh M OMNMCHIBATH M300PAKEHHE, CO3/1ABAEMOE IJIOCKUM 3E€pKajioM, TOHKOU
JINH30M;

BBINIOJIHATH YKCIIEPUMEHTHI 110 UCCIEAOBAaHUIO (PU3HUECKUX SBJIEHUN U MPOLIECCOB
C HCIIOJNIb30BAaHUEM TMPSAMBIX, U KOCBEHHBIX W3MEpPEHUIl: Mpu 3TOM (HOPMYyIHPOBAThH
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npobiemy/3ajadyy W THUIOTE3y YYEOHOro SKCHEpPUMEHTa, COOMpaTh YCTAaHOBKY
U3 MPEJIOKEHHOTO 000PYA0BaHUS, IPOBOAUTH OIBIT i JOPMYITHPOBATH BEIBOIBL;

OCYIIECTBIISTh MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIIUYWH, IPU ITOM
BBIOMpPATh ONTHUMAJBHBINA CIMOCO0 W3MEPEHHS W HCIIOJIb30BAaTh H3BECTHBIE METOJIbI
OLCHKU MOTPEMTHOCTEN U3MEPEHHU;

UCCJIeIOBAaTh 3aBUCUMOCTH (M3MYECKUX BEJIMYMH C HUCIOJIb30BAHUEM MPSIMBIX
U3MEPCHUI: TPH ITOM KOHCTPYHPOBATh YCTAaHOBKY, (DHUKCHUPOBATH PE3yJIbTATHI
MOJIYYEeHHOW 3aBUCUMOCTHU (PM3HUECKUX BEJIUYHMH B BUJE TaOJIUIl U rpapuUKOB, JIeIaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIIEeI0BAHNUS;

coOJTr0/1aTh TIpaBMIIa 0€301IaCHOTO TPy/da IMPY MPOBEICHUN UCCIIC0OBAHMH B paMKax
y4eOHOTO S3KCIEPUMEHTa, y4eOHO-MCCIICIOBATEILCKON M TPOSKTHOW JESTEIbHOCTH
C UCTIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U JTabOPaTOPHOTO 00OPYAOBAHMS;

pemiaTh pacyeTHBIC 33/1a4d C SIBHO 3aJJaHHON (U3MYECKOW MOJIENbIO, UCTIONb3YS
bu3nYecKkrue 3aKOHBI W TPUHITUITEI, HA OCHOBE aHAM3a YCIOBHUS 3aJadd BBHIOMPATH
(bU3HYECKYI0 MOJIENb, BBIICIATH PU3NUECKUE BETUINHBI U (POPMYIIBI, HEOOXOIUMBIE JIJIS
€ pEeIIeHHs, TPOBOJUTh PACUYEThl M OIEHWBATH PEATLHOCTH IMOJTYYEHHOTO 3HAYCHHS
(bu3HYECKO BEINYUHBI;

permarh KayeCTBEHHBIC 3aJladi: BBICTPAWBATh JIOTUYECKH HEMPOTHBOPECUUBYIO
LENOYKY PaCCYykJACHUM C HCIOJb30BAHUEM H3YUYEHHBIX 3aKOHOB, 3aKOHOMEpPHOCTEH
U GU3HYECKUX SBJICHUI;

WCIIOJIB30BaTh TPH PEIICHUH YYEOHBIX 3a7ad COBPEMEHHBbIC HH(OPMAIMOHHBIC
TEXHOJIOTUU ISl TIOMCKA, CTPYKTYPUPOBAHHS, HHTEPHPETALMH U MPEACTABICHUS
y4eOHOM 1 HAYYHO-TIOMYJISIPHON HH(POPMAIIUH, TIOTYYESHHON U3 Pa3TUIHBIX HCTOYHHKOB,
KPUTHYCCKU aHATU3UPOBATH TOTyIaeMy 0 HHPOPMAIIHIO;

OOBSICHATh TPHUHIIMIBI JIEHCTBUS MAIINH, TPUOOPOB M TEXHUUYECKUX YCTPOUCTB,
pasznuyaTh YCIOBHUS WX 0€30MaCHOTO UCTIOIh30BAHUS B IIOBCEIHEBHON KU3HH;

IPUBOJUTH TIPUMEPHI BKIATa POCCUUCKHX M 3apyOeKHBIX YUEHBIX-(HU3UKOB
B Pa3BHUTHE HAYKH, B 0OBSICHEHHE MPOIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETHYECKHWE 3HAHUS 10 (U3MKE B TOBCEJHEBHOW KU3HU
Uist obecnieyeHus: 0e30MacHOCTU MpU OOpalleHHH C NpUOOpaMH U TEXHUYECKUMU
YCTPOWUCTBAMH, IJII COXPAHEHUS 3J0POBBS M COOJIOJACHHS HOPM DKOJOTHYECKOTO
MOBEJICHUS B OKPYKAOIIEH Cpee;

paboTaTh B IPYyIIE C BHIMOIHEHUEM PA3IMYHBIX COIMATBHBIX POJICH, MJIAHUPOBATh
paboTy TpyHmbl, pPAIMOHAIBLHO pACTIPENCNITh OO0S3aHHOCTH W IUIAHUPOBATH
JESITEIHHOCTh B HECTAHJAPTHBIX CUTYAIMIX, OIEHUBATh BKJIA]] KaXKJOTO U3 YYACTHUKOB
TPYIIIIBEI B pEIIEHUE PACCMATPUBAEMOU MTPOOTIEMBI.
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KJIACC
Nen/m| HammenoBanme pa3nesos u TeM| KonudecTBo yacos DJIeKTPOHHbBIE
TpOTrpamMme! Bcero Konrpoasbnsie| IIpakTuyeckue (undposrre)
o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenI
Paznen 1. DU3UKA U METOJAbI HAYUYHOTI'O ITIO3HAHUA
1.1 ®Pu3nKa ¥ METOJIbI HAYYHOTO 2 bubnmnorexa [JOK
IO3HAHUA https://m.edsoo.ru/7f41bf72
Uroro no pazpeny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 5 bubnmoreka [JOK
https://m.edsoo.ru/7f41bf72
2.2 JnaaMuka 7 bubnmoreka [JOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHbBI COXpPAHEHHUS B MEXaHUKE 6 1 1 bubmmoreka [JOK
https://m.edsoo.ru/7f41bf72
Uroro no pazpeny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUNHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHO- 9 1 bub6nuoreka [IOK
KMHETUYECKOU TEOPUHU https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJIMHAMUKHU 10 1 bu6nuoreka [IOK
https://m.edsoo.ru/7f41bf72
3.3 ArperatHble COCTOSTHUS 5 bubmuoreka [JOK

BemiecTBa. Pa3oBrie
TIePEXOIbI

https://m.edsoo.ru/7f41bf72
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Uroro no pazpeny 24
Paznen 4. JIEKTPOIMHAMUKA
4.1 DJIeKTpOCTaTHUKA 10 1 bubmuorexa [{OK
https://m.edsoo.ru/7f41bf72
4.2 [TocTOAHHBIN 3JIEKTPUUYECKHI TOK. 12 1 1 bubmuotexa [JOK
Toxu B pa3nu4HbIX cpenax https://m.edsoo.ru/7f41bf72
Uroro no pazpeny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10O 68 4 4
I[TPOT'PAMME
11 KIIACC
Ne HaumenoBanmue KouunyecTBO yacos DJIeKTPOHHbIE
n/m PA3CAOB M TEM Bcero Konrtpousnsie| IIpakTnuyeckme (Ié"q)pOBHe)
NMPorpamMMbI paGoTHI paGOTHI oOpa3oBaTe/ibHbIE
pecypcbl
Paznen 1. JIEKTPOIUHAMUKA
1.1 MaruauTHOE T0JIE. 11 3 bu6mmoreka [IOK
DJNIeKTpOMarHuTHasi UHAYKIUS https://m.edsoo.ru/7f41c97¢
Uroro no pazaeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
2.1 MexaHu4deckue u 9 1 but6mmoreka [JOK
AIIEKTPOMArHUTHBIE KOJIeOaHUs https://m.edsoo.ru/7f41c97¢c
2.2 MexaHUYEeCKUE U 5 bubmuoreka [JOK
3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97c

34



denepanbHast paboyast mporpamma | @usuka. 10—11 kinaccer (6a30BbIi yPOBEHB)

2.3 Ornruka 10

3

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Uroro no pazaeny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1 OCHOBBI cIELIMATIBHOW TE€OpUU 4 1 but6mmoreka [JOK
OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97¢
Uroro no pazaeny 4

Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 DeMeHThl KBAHTOBOM ONTUKHU 6 but6mmoreka [JOK
https://m.edsoo.ru/7f41c97¢
4.2 CrpoeHue aToma 4 bubnuoreka LIOK
https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE SIpO 5 bubnuotexa [JOK
https://m.edsoo.ru/7f41c97c
Wroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

5.1 DneMEeHThI aCTPOHOMHUH 1 7 1 bubnuorexa [JOK
acTpo(u3UKU https://m.edsoo.ru/7f41c97¢c
Uroro no pazpeny 7

Pasznen 6. OBOBILIAIOIIEE IIOBTOPEHUE

6.1 O6o0maroiee MOBTOPEHHE 4 bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c¢
Utoro no pazneny 4
PesepBHOe Bpems 3
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OBUIEE KOJIMYECTBO YACOB I1O 68

ITPOTPAMME

4

7

INOYPOYHOE IIVIAHUPOBAHME 10
KJIACC

Ne
n/n

Tema ypoka

KoauuecTBo yacoB

Bcero| KonTtpoJsbHblie

padoThI

IIpakTHyeckune
padoThbI

Jara
HN3yyenus
10

DJIeKTPOHHbIE
uugposbie
o0pa3oBarte/ibHbIE

pecypcbl

du3nka — Hayka o
IIPUpOJIE.

Hayunsle MeToas!
MIO3HAHUs OKPYKAIOLIETO
MHpa

04.09.2024

bubnuoreka [JOK
https://m.edsoo.ru/ff0c32e2

Ponb u mecto
(bu3uKY B
dbopmupoBaHUU
COBPEMEHHOM
Hay4YHOHU

KapTUHBI MUDA,

B

MPaKTUYECKOU
IEATEIbHOCTH JII0IeH

04.09.2024

bubmunorexa LIOK
https://m.edsoo.ru/ff0c33e6

MexaHndeckoe JBHIKEHHE.
OTHOCHUTENLHOCTD
MEXaHUYECKOTO
newxenud. [lepemenienue,
CKOPOCTb, YCKOPEHHUE

11.09.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3508

PaBHOMepHOE
IIPSAMOJIMHEMHOE
JIBUJKECHHE

11.09.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3620
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5 PaBHOyCKOpEHHOE 18.09.2024 bubnuoreka [{JOK
IIPSAMOJIMHEMHOE https://m.edsoo.ru/ff0c372e
JIBYDKEHUE

6 CB00OOIHOE ITaECHUE. 18.09.2024 bubnuoreka [JOK
Yckopenue cBOOOTHOTO https://m.edsoo.ru/ff0c39cc
naJICHUs

7 Kpusonuneiinoe 25.09.2024 bubnuorexa LIOK
BV KEHHUE. https://m.edsoo.ru/ff0c3ada
JIBU>KeHHE MaTepuaIbHON
TOYKH TI0 OKPY>KHOCTH

8 [TpuHuIMI 25.09.2024 bubanoreka ITOK
OTHOCUTEJIBHOCTH
["aynnest.

NuepuuanbHble CUCTEMBI OTCUETA. https://m.edsoo.ru/ff0c3be8
ITepssiii 3akoH HproToHa
9 Macca Tena. Cuna. [IpuHuun 02.10.2024 bu6nuoreka [JOK
cyneprnosuiuu cuil. Bropoi https://m.edsoo.ru/ff0c3be8
3akoH HeloToHa amst
MaTepUaIbHONU TOUYKHU
10 Tpertuii 3akon HproToHa 1151 02.10.2024 bu6nuoreka [JOK
MaTepUaAJIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
11 3aKOH BCEMUPHOIO TATOTEHUS. 09.10.2024 bubnuoreka [IOK
Cuna tspxectu. [lepBas https://m.edsoo.ru/ff0c3d00
KOCMUYecKast
CKOPOCTh
12 Cuna ynpyroctu. 3akoH 09.10.2024 bubnnorexa [JOK
I'yka. Bec Tena https://m.edsoo.ru/ff0c3e18
13 Cuna tpenus. Koapduunent 16.10.2024 bu6mmoreka [IOK
TpEeHHUs. https://m.edsoo.ru/ff0c3f76
Cuna conpoTHUBIEHUS PU
JBYDKEHUH TeNa B )KUIKOCTH HITH
rase
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14

[TocTymarenbsHOE U BpamaTeIbHOE
JBUKEHHE a0COTIOTHO TBEPAOTO
tena. Moment cunbl. [1nedo
CUIIBL. Y CIIOBHUSI

paBHOBECHS TBEPAOTO TENA

16.10.2024

bubmmorexa [IOK
https://m.edsoo.ru/ff0c41a6

15

NMmynbsc MaTepuabHON TOYKH,
CUCTEMBI MaTEpUAJIbHBIX TOYEK.
Wmnynbc cuiibl. 3aKOH
COXpaHEHHUs

UMITyJIbCca. PeakTHBHOE NIBHIKEHUE

23.10.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOIIIHOCTb CHJIBL.
Kunertnueckas sneprus
MaTepualbHOW TOUYKH. Teopema
00 M3MEHEHUU KHHETHYECKOMN
OSHEPIrUU

23.10.2024

Bbu6nuorexa [JOK
https://m.edsoo.ru/ff0c4502

17

HOTCHI_II/IaJ'IBHaH OHCPIHUA.

06.11.2024

bu6mmoreka [JOK

[ToTeHuuanbHas 3HEPTUs yIpyro
ne(GopMUpOBaHHON MPYKUHBI.
[ToreHumanbHas SHeprus Tenna
BOJIH3HU

MOBEPXHOCTU 3€MJIIN

https://m.edsoo.ru/ff0c461a

18

IToTrenmuanbHbIe U
HENOTEHIMAJIbHbIE CHIIBI. CB3b
paboThI HEMOTEHIIUATHHBIX CHII C
H3MEHEHHEM MEXaHHISCKOM
SHEPrUM CUCTEMBI Tel. 3aKOH
COXpaHEHHUsT MEXaHUYECKON
SHEPTrUu

06.11.2024

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopnas pabota
«HccnenoBanue B3 pabOTHI
CHJIBI C U3MEHEHHUEM
MEXaHUYECKOHM YHEPIUU Teja Ha
IIpUMepe PacTIKEHUS
PE3MHOBOTO KI'yTa

1 13.11.2024
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20

KonTponbhas pabota no teme
«Kunemaruka. J[uHamuka.
3aKOHbBI COXPAaHEHUS B MEXaHHUKE»

13.11.2024

but6mmoreka [IOK
https://m.edsoo.ru/ffO0c4b74

21

OCHOBHBIE TIOJIOKEHUSI
MOJIEKYJISIPHO- KHHETHYECKOM
Teopuu. BpOyHOBCKOE JIBMKCHHE.

Juddysus

20.11.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrtep ABUKEHUS U
B3aUMOJCUCTBUSA YaCTUL]
BelecTsa. Mozaenn CTpoeHust
ra3oB, JXUJIKOCTEH

Y TBEPIBIX TEN

20.11.2024

23

Macca monekyn. Konnuecto
BemiecTBa. [locrosHHas ABoraapo

27.11.2024

24

TennoBoe paBHOBeCHE.
Temnepatypa u €€ U3MepeHue.
IlIxana remneparyp

27.11.2024

Lenbcus

25

HUneanpuerii raz B MKT. OcHOBHOE
ypaBHeHue MKT

04.12.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas Temneparypa Kak
Mepa cpeliHel KHHEeTUYeCKOn
SHEPTUU JIBHKCHUS MOJICKYJI.
YpaBHeHue
MenneneeBa-Knaneiipona

04.12.2024

bubmuoreka [JOK
https://m.edsoo.ru/ffOc511e

27

3akon JlanpToHa. I'a30BEIC 3aKOHBI

11.12.2024

28

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEXy TapaMeTpaMH COCTOSTHUS
Pa3peKEHHOTO ra3a

1 11.12.2024

39



denepanbHast paboyast mporpamma | @usuka. 10—11 kinaccer (6a30BbIi yPOBEHB)

29 N3onporieccrl B uaeaqibHOM raze u 18.12.2024 but6mmoreka [IOK
uX rpapuyuecKoe npeCTaBIeHue https://m.edsoo.ru/ff0c570e
30 BryTpennssa sHeprus 18.12.2024 bu6nuoreka [IOK
TEPMOJAUHAMUYECKON CUCTEMBI U https://m.edsoo.ru/ff0c5952
CHocoObl €€ U3MEHEHHUS.
KonnyecTBo TemnoTsl u pabora.
BuyTpenHssa sHeprus
OJIHOATOMHOT'0O UJCAJIBHOTO
rasa
31 Bunasl remionepenaun 25.12.2024 bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢c36
32 VYV nenpHas TEMIOEMKOCTh 25.12.2024 bubnuoreka [IOK
BEIIECTBA. https://m.edsoo.ru/ff0c5¢36
KonuyectBo TemnoTs! mpu
Terutonepenaye. AauadbaTHeii
IpolLecc
33 IlepBblii 3aKOH TEPMOAMHAMUKH U 04.12.2024 bubnuoreka [IOK
€ro NMpUMEHEHHE K U30IIpoIeccaM https://m.edsoo.ru/ff0cSefc
34 HeobOpatumocTh mporieccoB B 04.12.2024 bubmuorexa [JOK
npupoje. Bropoii 3akoH https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU
35 [Mpunnun aevicteus u KI1J] 11.12.2024 bu6mmorexa [IOK
TEIUIOBOW MallluHbI https://m.edsoo.ru/ff0c600a
36 [Mukn Kapuo u ero KIT/I 11.12.2024
37 OKOJIOTHYECKHE 18.12.2024
POOJIEMBI
TEIIOPHEPTETUKU
38 O06o0maromuii ypox 18.12.2024 but6mmoreka [{JOK
«MonexynsipHas ¢puzuka. OCHOBBI https://m.edsoo.ru/ff0c6938
TEPMOTUHAMUKI
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39 KonTponbnas pabota no teme 25.12.2024 bu6mmoreka [{IOK
«MonexynsipHas ¢puzuka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI»

40 [TapooOpazoBaHue U KOHJIEHCAIIUS. 25.12.2024 bubmuorexa [JOK
Ucnapenue u kunenue https://m.edsoo.ru/ff0c63b6

41 AOcCoNOTHAs 1 OTHOCHTEIIbHAS bubmuoreka [JOK
BJIQXKHOCTH BO34yXa. https://m.edsoo.ru/ff0c64d8
Hacepiennsiit nap

42 Tépnoe Teno. bubnmoreka [JOK
Kpucrannnueckue u amopgHbie https://m.edsoo.ru/ff0c65f0
Tena. AHU30TPOIUS CBOWCTB
KpucTauios. XKunakue
kpuctamibl. CoBpeMeHHbIE
MaTepuaIbl

43 [LnaBnenue u KpUucCTaUIU3aALMSL. bu6nuoreka [JOK
VY nenpHas TEIoTa MIaBICHUS. https://m.edsoo.ru/ff0c6708
Cyb6numarnus

44 YpaBHEeHHE TEIUIOBOTO OamaHca bubnmorexa [JOK

https://m.edsoo.ru/ff0c6820

45 DJeKTpu3aIus Tei. DIeKTPUUEeCKU bubnmoreka [JOK
3apsia. [Ba BUIa 3JIEKTPUYECKUX https://m.edsoo.ru/ffO0c6bcc
3apsioB

46 [IpoBOIHUKY, AUINEKTPUKHU U bubnuorexa [JOK
IIOJIyTIPOBOJHUKH. 3aKOH https://m.edsoo.ru/ff0c6bbcc
COXpaHEHUS JIEKTPUIECKOTO
3apsna

47 B3aunmoneiictBue 3apsa10B. 3aKOH bu6mmorexa [{OK

Kynona. ToueuHslii anekTpudecKuil
3apsn

https://m.edsoo.ru/ff0c6ced
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48

Hanpspoxk€aHocTh
AIIEKTPUYECKOTO TOJIA.
[IpuHIMD Cynepno3uLiviu
AIEKTPUYECKUX MOJIEN.
Jlunun

HanpsKEHHOCTU

bubmmorexa [IOK
https://m.edsoo.ru/ff0c6df2

49

PaboTa cuit 21eKTpOCTaTHYECKOTro
noia. [Torenrman. PasHocts
[IOTEHIINAJIOB

bubnmoreka [JOK
https://m.edso0.ru/ff0c6f00

50

HpOBOI[HI/IKI/I " JUIJICKTPUKHU B
SJICKTPOCTATHYCCKOM IT10JIC.
I[I/I3J16KTpI/I‘ICCKaH IIPpOHUIAaCMOCTDb

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7018

51

Onexrpoémkocts. Konnencarop

bubnuoreka [JOK
https://m.edsoo.ru/ff0c7126

52

OneKTPOEMKOCTH INIOCKOTO
KOHJICHCATOpa. DHEPrus
3apsHKEHHOI0 KOHAEHCAaTopa

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopaTtopHas pabora "M3mepenne
ANEKTPOEMKOCTH KOHIeHCaTopa"

54

[IpuHIIMT AEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMUPOBAIBLHOTO
armapara, CTpyHHOTO IpHHTEpa.
DJIeKTpOoCTaTUYECKas 3allUTa.

3a3eMIIeHHE AIIEKTPOIpUOOPOB

55

DneKTpUYeCcKuil TOK, yCIOBUS
€ro CYIIIeCTBOBAHUA.
[TocTostnubIif TOK. CHita ToKa.
Hampsxenue.

Comnporusnenune. 3akon OMa jist
y4acTKa [enu
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56

IlocnenoBarenbHOE,
napajuieJIbHOE, CMEIIaHHOE
COEUHEHHE MTPOBOJHUKOB.
JlaboparopHas pabota
«/3yueHne cMenaHHoro
COCANHCHUA

PE3UCTOPOBY

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTE
3JICKTPUYECKOTO TOKA. 3aKOH
JIxoynsa-Jlenna

bubmunoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma AJi OJTHOM
(3aMKHYTOM) 2JIEKTPUUECKOM LIETIH.
KopoTtkoe 3aMbikanue.
JlabopaTtopHas pabota
«3mepenune I/IC uctounuka Toka
u

€ro BHYTPEHHETO COMPOTUBIICHUS»

0.5

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs! IPOBOJIUMOCTh
TBEP/BIX METAJJIOB. 3aBUCUMOCTD
CONPOTHUBJICHUSI METAJUIOB OT
TEeMIIepaTyphbl.
CBepXITpOBOJIMMOCTh

60

DNeKTpUUECKU TOK B BaKyyMe.
CBolicTBa 2JIEKTPOHHBIX ITyYKOB

61

[TonynpoBonHUKY, ux
cOOCTBEHHass W IpUMeEcCHas
npoBoaumocTts. CBoiicTBa p—n-
nepexoza. IloaynpoBoHUKOBbBIE
IprOOPHI

bubmuoreka [JOK
https://m.edsoo.ru/ff0c84ae

62

DNEeKTPUYECKUM TOK B pacTBOpax u
pacriaBax 3JeKTPOIUTOB.
DNEKTPOIIUTUYECKAs] AUCCOLIUALIMSL.
DIIEKTPOJIN3

bubmuoreka [JOK
https://m.edsoo.ru/ff0c82ba
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63 DJIEKTPUYECKUI TOK B razax. 1 bubnuotexa [JOK
CamocTosITeTbHBIN U https://m.edsoo.ru/ffOc84ae
HECAMOCTOSITEIIbHBIN Pa3psil.
Monnus. [Ltazma

64 DnexTpuydeckue npudopsl U 1 bubnmnoreka [JOK
YCTPOWCTBA U UX https://m.edsoo.ru/ffOc86fc
IIPAKTUYECKOE IPUMEHEHHUE.
[IpaBuna TeXHUKH

6e301acHOCTH
65 O6o0maromuii ypok 1 bubnuotexa [JOK
«INEKTPOIMHAMHKAY» https://m.edsoo.ru/ff0c88be
66 KonTponbhas pabota mo Teme 1 1 bubnmnoreka [JOK
«DNEKTPOCTATHKA. https://m.edsoo.ru/ffOc8a8a
ITocTosiHHBIN

3JEKTpUUeCKUuil TOK. TOoKH B
Pa3IMYHBIX Cpeax»
/Bcepoccuiickas mpoBepoyHast
paboTa mpu IpoBEICHUH

Ha OyMa)KHOM HOCHUTEJIE

67 PezepBHblii ypok. KonTposibHas 1 1 bubmuorexa [JOK
pabora 1o Teme https://m.edsoo.ru/ff0c8c56
"DnexkrpoauHamuka’

68 PesepBHbIit ypok. O6o00maromuit 1 bubnmnoreka [JOK
ypok 1o TeMam 10 kiacca https://m.edsoo.ru/ff0c8f6¢c

OBIIEE KOJIMYECTBO 68 4 4

YACOB I10 ITPOT'PAMME

11 KJIACC

Ne Tema ypoka KounyecTBO yacos Hara DJIeKTPOHHbIE
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n/n Bcero | Kontpoabnbie| IIpaxkTtuyeckue| W3yuyenusi| unudposbie
padoThI padoThI 11A ¢/3 o0pa3oBaTe/bHbIE
pecypchl

1 [TocTossHHBIE MArHUTHI U 1 04.09.2024 bu6nmoreka [IOK
HX https://m.edsoo.ru/ff0c9778
B3aUMOJICHCTBHE.
MarnauTHO€ mnoJie.
BekTtop MaruuTHOM
nHAyKUud. JInaun
MarHUTHON UHAYKIIMU

2 MaruauTtHO€ moJje 1 04.09.2024 bu6mmorexa [IOK
MPOBOJIHUKA C TOKOM. https://m.edsoo.ru/ff0c98fe
OmeIT Opcrena.
Bzaumonencreue
TIPOBOTHUKOB C
TOKOM

3 JlabopaTopHas paboTa 1 1 11.09.2024 bubnuotexa [JOK
«M3yyeHre MarHuTHOTO https://m.edsoo.ru/ff0c98fe
TI0JIS1 KATYIIKU C TOKOMY

4 JlelicTBME MAarHUTHOTO 1 1 11.09.2024 bubnuorexa [JOK
IOJISL HAa MIPOBOJHUK C https://m.edsoo.ru/ff0c9acO
tokoM. Cuna Amrepa.
JlabGopaTopHas paboTa
«Hccnenosanne
JEUCTBUSA
MOCTOSTHHOTO MarHuTa
Ha paMKy C TOKOM»

5 JlelicTBE MarHUTHOTO 1 18.09.2024 but6mmoreka [{JOK

TIOJISL Ha IBIDKYIIYIOCS
3apSHKEHHYIO YaCTHILY.
Cuna Jlopenna. Pabota
CUJIBI

JlopeHua

https://m.edsoo.ru/ff0c9df4
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DNeKTpOMarHuTHas 1
nHaykus. [lorox
BEKTOpPa MarHUTHOM
naaykuuu. J/1C
WHIYKIUU. 3aKOH
3JIEKTPOMArHUTHOMN

18.09.2024

HHAYKIOHUU q)apazleﬂ

JlaGoparopHas paboTa
«HccnenoBanne sABICHUS
3JIEKTPOMArHUTHON MHYKIIUK

1 25.09.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcal50

NHnykTUBHOCTD. SIBIICHUE
camounaykiuu. IJC
CaMOUHIYKIIUU. DHEPTUs
MarHUTHOTO TOJISl KaTYIIKU C
TOKOM. DJIEKTPOMArHUTHOE T0JIC

25.09.2024

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue yCcTporucTBa U UX
[IPUMEHEHUE: ITIOCTOSIHHBIE
MarHuThbl, JIEKTPOMAarHUTHI,
3JIEKTPOJIBUIaTEllb, YCKOPUTEIU
3JIEMEHTapHBIX YACTHII,
UHIYKIMOHHAs [1€Yb

02.10.2024

10

O6o0maromuii ypok « MarHutTHoe
noJie. DJIEKTpOMarHuTHast
WHTYKITUSDY

02.10.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTtponsHas pabora o Teme
«MarsuTHoe 1moJe.
3J'I€KTpOMaFHI/ITHafl HHIOYKIOUS»

09.10.2024

Bbu6morexa [JOK
https://m.edsoo.ru/ffOcad58

12

CBoOoHBIE

MEXaHUYECKue

Kosie0aHusl.
I'apmonnueckue
Kosie0aHus. YpaBHEHUE
TrapMOHUYECKUX KOJeOaHHH.

09.10.2024

bu6mmoreka [{OK
https://m.edsoo.ru/ff0caf06

46



denepanbHast paboyast mporpamma | @usuka. 10—11 kinaccer (6a30BbIi yPOBEHB)

[IpeBpanienue 3Hepruu

13

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
nepuo/a MajbIX KoueOaHui rpy3a
Ha HUTH OT JUTMHBI HUTH U MacChl
rpysa»

1 16.10.2024

14

KonebarenbHbIit KOHTYD.
CBobOoHBIE

16.10.2024

bu6nunorexa [JOK
https://m.edsoo.ru/ff0cb820

AIIEKTPOMArHUTHBIE KOJIEOaHUs B
AeaILHOM Ko1e0aTeIbHOM
KOHType. AHAJIOTHS  MEXAY
MECXAaHNYCCKUMHU nu
ANEKTPOMATrHUTHBIMU
KoneOaHUSIMHU

15

®opmyna Tomcona. 3akoH
COXPaHEHUs PHEPTUH B UJI€ATbHOM
KoJ1e0aTeIbHOM KOHTYpE

23.10.2024

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasienue o 3aTyxaromux
KoJeOaHusIX. BeIHYXIeHHBIC
MeXaHHYECKHE KoJIeOaHus.
Pe3onanc. BeinyxneHHbIE
3JIEKTPOMATrHUTHBIE

KoJIeOaHus

23.10.2024

bubmuoreka [JOK
https://m.edsoo.ru/ffOcbb86

17

IlepeMeHHBIN TOK.
CuHyconganbHbIi IepeEMEHHBIN
TOK. MOIIHOCTB

IIEPEMEHHOT0 TOKA. AMIUIMUTYAHOE
1 JICWCTBYIOIIEE 3HAYEHNUE CHIIbI
TOKAa U

06.11.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbd34

47



denepanbHast paboyast mporpamma | @usuka. 10—11 kinaccer (6a30BbIi yPOBEHB)

HAITPsXKCHUA

18

Tpancdopmarop.
IIpousBoacTBO, epesaya u
nmoTpeOIeHue
AIIEKTPUYECKON SHEPrUU

06.11.2024

19

Y CTpPOUCTBO U IIPAKTUYECKOE
[IPUMEHEHHUE 3JIEKTPUUECKOTO
3BOHKa, F€HEpaTOpa NEPEMEHHOTO
TOKa,

JIMHUU JJIEKTporepenayd

13.11.2024

bub6nuoreka [JOK
https://m.edsoo.ru/ffOcc324

20

DKOJIOTUUECKUE PUCKU TIPH
IIPOU3BOCTBE IEKTPOIHEPIUH.
KynpTypa ncnons3zoBanus
3JIEKTPOIHEPIUU B MOBCEIHEBHOM
KU3HU

13.11.2024

21

MexaHuuyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CxopocTh pactipoCcTpaHEHHUs U
JJIMHA BOJIHBI.

[Tonepeunsle 1 MPOIOIbHBIE
BOJIHBI

20.11.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0cca54

22

3Byk. CKOpOCTb 3ByKa.
I'poMkocTh 3ByKa. BeicoTa TOHA.
TemOp 3ByKa

20.11.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cccOc

23

DNeKTpOMarHuTHbIE BOJHBI, UX
cBoMcTBa U ckopocts. [lkana
JIEKTPOMArHUTHBIX BOJIH

27.11.2024

bu6moreka [IOK
https://m.edsoo.ru/ffOccfe0
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24 [IpuHIHUIIBI paguoOCBA3U U 27.11.2024
TeneBUIeHus. Pa3Butue cpencTs
cBs3u. Pagnonokanust

25 Kontponbnas padota «Konebanus 04.12.2024 bubmuorexa [JOK
U BOJIHBI» https://m.edsoo.ru/ffOcc6f8

26 [IpsimonuneitHOe 04.12.2024 bubnuoreka [IOK
pacupocTpaHEeHUE CBETA B https://m.edsoo.ru/ff0cd350
OJHOPOJHOM Cpexe.
TodeuHblil HICTOUYHMK cBeTa. JIyd
CBETa

27 OTtpakeHue cBeTa. 3aKOHBI 11.12.2024 bubmuotexa [JOK
oTpaxeHus ceera. [loctpoeHue https://m.edsoo.ru/ffOcd4e0
M300paXeHHi B IJIOCKOM 3epKalie

28 [Ipenomnenue cBera. [ToaHOE 11.12.2024 bubnuorexa [JOK
BHYTpPEHHEE OTpaKeHUE. https://m.edsoo.ru/ff0cd7{6
[IpenenbHblid yroJi MOIHOTO
BHYTPEHHETO
OTpaKEHUs

29 JlaGoparopHas paboTa 1 18.12.2024 bubmmoreka [IOK
«3mepenue nokasaresns https://m.edsoo.ru/ff0cd67a
MIPEIOMJIEHUS CTEKIIa»

30 JInnsel. [Toctpoenne 18.12.2024 bubnmoreka [JOK
1300paxeHuil B
nuH3e. PopMysia TOHKOU JIMH3BI. https://m.edsoo.ru/ffOcddle
VBenuueHue JTUH3bI

31 JlaboparopHast paboTa 1 25.12.2024

«Hccnenosanue
CBOICTB
HN300paKCHHH B
JIMH3aX)
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32 Hucnepcusi cBera. CloXHBIH 1 25.12.2024
coctaB Oemoro cBera. LIBer.
JlaGopaTopHas pabora
«Habnronenue qucrnepcun
CBETa»

33 WNuTtepdepenmus creta. dudpakius bubmuorexa [JOK
cBeta. JlubpakunonHas pemeTka https://m.edsoo.ru/ffOced22

34 [TonepeyHOCTh CBETOBBIX BOJIH. bubmuoreka [JOK
[Tonapusanus cBera https://m.edsoo.ru/ff0cf02e

35 Onrtuyeckue mpuodOpsI 1
YCTPOMCTBA U YCIOBHS HX
06e301acHOTO IPUMEHEHUS

36 I'panuuel npuMeHUMOCTH bubnuorexa [JOK
KJIACCUYECKOW MEXaHUKH. https://m.edsoo.ru/ff0cf862
[TocTynartel cnenuanbHOM TEOPUU
OTHOCUTEIbHOCTH

37 OTHOCUTENBHOCTD bu6mmorexa [JOK
OJIHOBPEMEHHOCTH. 3aMe/IJICHNE https://m.edsoo.ru/ffOcfad2
BPEMEHHU U COKPAICHUE JIUHBI

38 DHEprusi U UMITYJIbC bubmuorexa [JOK
PEIATUBUCTCKOMN https://m.edsoo.ru/ffOcfc68
yacTuIpl. CBSA3b MACChI C SHEpPTrUeit
Y UMITYJIbCOM. DHEPrusi MOKOs

39 KonTtponbsHas pabora «OnTuka. bubmuorexa [JOK
OcHOBBI cHIENMANIBHOM Teopun https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEJILHOCTU

40 ®otonsl. ®opmyna [Mnanka. bubnuorexa [JOK

DOHeprus U UMILyJIbC (OTOHA

https://m.edsoo.ru/ffOcfel16
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41 OTKpBITHE U UCCIIEIOBAHNE bubnnorexa [JOK
dororddexra. OnbiTer A. T https://m.edsoo.ru/ff0cffc4
CroneroBa

42 3akonbl porodddekra. YpaBHEHHE bubnuorexa [JOK
Ounmreiina ans potospdexra. https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» porodrpdexra

43 Hasnenue ceera. OnbiTe [1. H. bubnuorexa [JOK
JlebeneBa. XuMHUYECKOE NEHCTBHE https://m.edsoo.ru/ff0d04a6
CBeTa

44 TexHuueckue
YCTpOICTBA u
MPaKTUYECKOE
MIPUMEHEHUE:

(hOTORIIEMEHT,
dboTomaTYMK,
COJIHEYHast OaTapesi, CBETOINO]T

45 Permrenuie 3amau mo reme bu6nmoreka [JOK
«IneMeHThI KBAaHTOBOM OITHUKMY https://m.edsoo.ru/ff0d0302

46 Mozens aroma Tomcona. OnbITE bu6mmoreka [JOK
Pesepdopna mo paccesHuto o- https://m.edsoo.ru/ff0d091a
yactuil. [I1anerapHas Mmojenb
aToma

47 IToctynatel bopa bub6nuoreka [IOK

https://m.edsoo.ru/ff0dOafa

48 W3nyuenue u nornouieHue GOoTOHOB bubnnorexa [JOK
[IpU IIEpEXOJE aTOMa C OJJTHOTO https://m.edsoo.ru/ff0dOafa
YpOBHS
SHEPTUHU Ha Apyrou. Buasl
CIIEKTPOB
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49

BonHOBEIE cBOIiCcTBa YaCTHII.
Bomnsl ne bpoiins.
KopmyckynsipHO- BOJIHOBO#
nyanu3M. CIOHTaHHOE U

bu6mmorexa [JOK
https://m.edsoo.ru/ff0dOca8

BBIHYXJICHHOC N3JIYUCHUC

50

OTKpBITHE PATOAKTUBHOCTH.
OmbITHI

Pesepdopna o onpeneneHuto
COCTaBa PaJINOAKTUBHOTO
U3ITyYCHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-, raMmma-
u3ilydeHus. BiausHue
PaaMOaKTUBHOCTH HA KUBBIC
OpTraHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacmna.
ONEKTPOHHBIM U NO3UTPOHHBIN
Oera-

pacnan. ['aMma-nsiryyenue

bubmunorexa LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI31 HYKJIOHOB B SIZIPE.
Snepubie peakuuu. S nepHbiin
peakrtop. [IpoGiiemsl,
MEPCIEKTUBBI, SKOJIOTUYECKUE
ACIIEKTHI SIAEPHON IHEPTETUKHU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DneMEHTapHbIE YaCTULIBI.
OTtkpbITHE TO3UTPOHA. MeToIbI
HaOJII0/IEHUS U PETUCTpaLin
37eMeHTapHbIX yacTull. Kpyrisi
croil «DyH1aMEHTaIbHbIE
B3auMoJiercTBus. EnMHCTBO
(bU3MUECcKOil KApTHUHBI MUPa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38
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DTarbl pa3BUTHS ACTPOHOMHUH.
[Ipuxnagnoe u
MHPOBO33pEHYECKOE 3HAUCHUE
actpoHomuu. Bug

3B&3mHOTO Heba. Co3Be3aus, IpKre
3BE3/bI, INIAHETHI, UX BUIMMOE
nBmkeHue. ConHevHas cucTeMa

56

Comnnre. ConHeuHast akTUBHOCTb.
Ucrounuk sHeprun CosiHLA U 3BE3]

57

3BE3/bI, NX OCHOBHBIE
XapaKTePUCTHKH. 3BE3IbI

IJIaBHOM ITOCICA0BATEILHOCTH.
BuyTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE

MIPEJICTABICHHS O MPOUCXOXKICHUH H
spommoruu CoHIa U 3BE3

58

Muneunsiii [1yte — Hama ['anakTuka.
ITonoxxenne n npuxenue CosHua B
lNamaktuke. ['amaktuku. YE€pHple
IBIPBI B IAPAX TaJaKTUK

59

Bcenennas. Pazberanue raakTuk.
Teopus bonpmioro B3peiBa.
PennkroBoe uznydeHue.
MeraranakTuka

60

Hepemennsie npo0iaembl
aCTPOHOMHH

61

KonTponbaas paboTta «meMeHTHI
ACTPOHOMHUU H aCTPOPHUIUKI
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62

O6o0maromuii ypok. Pons ¢pusuku n
ACTPOHOMHUU B IKOHOMUYECKOM,
TEXHOJIOTHYSCKOM, COIMAILHON 1
ATUYECKOH cepax NesTeTbHOCTH
YelioBeKa

63

Oo6o06maromuii ypok. Pois u mecto
(bU3MKU ¥ aCTPOHOMUH B
COBPEMEHHON HAyYHOU KapTHUHE
MUpa

64

O6o06maromuii ypok. Posib

¢du3nueckoit Teopuu B
dbopMupoBaHUU
npeacTaBiIeHui 0 GPU3NIECKON
KapTHHE MHpa

65

O6o6maromuii ypok. Mecto
Gu3ryYecKOit KapTUHBI MUPA B
00I11eM psiTy COBPEMEHHBIX
€CTECTBEHHO-

HAYYHBIX TPEJICTABICHUMN O
PUPOJIC

66

PesepBHbIil ypok. MaruutHoe
1oJie. DJIEKTPOMarHuTHast
MHAYKLUS

67

PesepsHblil ypok. OnrTuka.
OCHOBBI cIEUATIBHON TEOpUHU
OTHOCHUTEIILHOCTH

68

Pesepnsiii ypok. KBantoBas
buzuKa.

DneMEHTHl aCTPOHOMUU U
acTpou3uku

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1784

OBILEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

68
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TEMATHUYECKOE INTAHUPOBAHUE (CTABIJIA

10 KJIACC
HaumenoBanue
Ne OCHOBHEIE BUBI I€ATEJILHOCTH
pas3aesnoB U TEM [IporpaMMHOE COJIepKaHUE
n/m o0ydJaronuxcs

y4eOHOT o npeaMeTa

Pa3z(e.11 1. ®u3uka n METOAbI HAYYHOI'O ITO3H

AaHNA

1.1 | ®usuka u MeTobl 2 du3uKa — HayKa O PUpPOLE. N3ydeHne Hay4HbIX (3MIUPUYECKUX

HAy4HOTI'O II03HAHMS Hayunsle MeTO/IBI IO3HAHUS Y TEOPETHUYECKUX ) METOJOB IIO3HAHNUS
OKpPY>KaroIlero MUpa. OKpY>KaroIero Mupa.
Pons 3xkcnepumenTa u Teopun OO0cy:x/1eHne rpaHul IPUMEHUMOCTH
B IIPOLIECCE TO3HAHUS IPUPOBI. (u3NYECKUX 3aKOHOB U TEOPHIL.
DKCIIEpUMEHT B (PU3UKE. Pabora B rpymnme 1no noaroToBke
MopenupoBanue GpU3NUIECKUX KOPOTKHUX COOOIIEHUI O POJIK U MECTE
ABJICHUH U nporeccoB. HayuHbie (GU3HKY B HAYKE U B IPAKTUYECKON
runoTe3bl. PU3N4eCKue 3aKOHbI NEATEIIbHOCTH JIFOJIEN.
¥ TeopuH. ['paHuIpl NpUMEHUMOCTH | JIeMOHCTpanus aHaIOTOBbIX
¢uznyeckux 3aKoHOB. [IpuHIIHT U UG POBBIX U3MEPUTETHHBIX
COOTBETCTBHUS. npuOOPOB, KOMITBIOTEPHBIX JATYHKOB.
Ponb u mecto Qpuznku OcBOEHHE OCHOBHBIX IPUEMOB PabOTHI
B (pOpMUPOBaHUU COBPEMEHHOM ¢ uudporoii 1abopaTopueit no Gpusnke
Hay4YHOU KapTUHBI MUpa,
B IPAKTUYECKOM JIEATEIILHOCTH JIFOAEH

Hroro no pazgeny 2
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Pa3gen 2. Mexanuka

2.1

Kunemartuka

MexaHnnuyeckoe JBHXKEHHUE.
OTHOCUTENBHOCTh MEXaHUYECKOTO
nBmxeHus. Cucrema oTcyera.
Tpaekropus.

[Tepememnienue, CKOPOCTh (CpeIHsIsA
CKOpPOCTh, MTHOBEHHAs1 CKOPOCTh )
Y YCKOPEHHE MaTePUaIbHOU TOUKH,
YX IIPOEKIMU HA OCU CUCTEMBI
KoopauHat. CiioxeHue
MIEPEMEIICHUMN U CII0KECHUE
CKOpOCTEM.

PaBHOMEpPHOE U paBHOYCKOPEHHOE
MIPSIMOJIMHEWHOE JBUKECHUE.
I'paduku 3aBUCUMOCTH KOOPIUHAT,
CKOPOCTH, YCKOPEHHS, TyTH

Y [IEpEMELLIEHUS MaTEpUAIbHON
TOYKHU OT BPEMEHHU.

CBoOoaHOeE majieHne. Y CKopeHue
CBOOO/IHOTO ITaJIEHUS.
KpuonunenHoe 1BUXEHUE.
JIBr>KeHHE MaTepUAIbHON TOYKH
110 OKPY>KHOCTH C TTIOCTOSIHHOM

10 MOZYJIFO CKOPOCTBIO. YTJIOBast
CKOPOCTb, JINHEWHAsI CKOPOCTh.
[Tepuon u yactoTa oOparieHus.

LleHTpoCcTpEMUTENTBHOE YCKOPEHHUE.

TexHuueckue ycTpoucTaa

[IpoBeneHne 3KCrIepUMEHTA: U3yYEHUE
HEPAaBHOMEPHOI'O IBUKEHUS C LIEIIBIO
ONpEICJICHUS] MTHOBEHHOW CKOPOCTH;
VCCIIEJOBAHUE COOTHOIIEHUS MEXKITY
MyTSAMH, IPOUJIEHHBIMU TEJIOM

34 IIOCJIEIOBATENIbHBIE PABHBIE
MPOMEKYTKHA BPEMEHU

IIPU PAaBHOYCKOPEHHOM JIBHKEHHUH

C Ha4aJIbHOM CKOPOCTHIO, PABHOU HYJIIO;
W3YUYCHHE IBUKEHUS LIapUKa B BSI3KOU
KUJKOCTH; U3yUYEHUE IBHKECHUS TENa,
OpOIIEHHOTO TOPU30HTATIBHO.
OObsicHEeHHE OCHOBHBIX MTPUHIUIIOB
JEUCTBUS TEXHUYECKUX YCTPOUCTB,
TaKuX KaK: CIUJOMETP, LIEITHbIE

Y PEMEHHBIE NTEpeAayur IBHKCHMUS;

U YCIIOBUM WX 0€301acCHOTO
VCIIOJIb30BaHUs B IOBCEHEBHOU
KU3HU.

Pemnienne pacyeTHbIX 3a/1a4 C IBHO
3aJTAaHHOM (PU3HYECKON MOCIBIO

C HCII0JIb30BaHMEM OCHOBHBIX (hOpMYyT
KUHEMaTHKHU.

[TocTpoenue u ananus rpaduKoB
3aBUCHMOCTEN KMHEMATUYECKUX
BEJINYMH OT BPEMEHHU

JUIS1 PABHOMEPHOTO
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U IIPAKTUICCKOC IIPUMCHCHHC!
CIINIOMCTP, ABHIKCHUC CHAPAI0B,
LCTIHBIC U pEMCHHBIC IICPCAavun

Y PAaBHOYCKOPEHHOT'O MPSIMOJIMHENHOTO
JIBUKEHUS.

Pacno3naBanue Gpusznueckux siBICHUI
B y4€OHBIX ONBITAX U OKPYIKaroIen
JKU3HU: PABHOMEPHOE

Y PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
JIBIDKEHHE, CBOOOTHOE TTaJICHUE TE,
JBH)KEHUE IO OKPYIKHOCTH.
Ornurcanne MeXaHU4eCKOTO JIBHXKCHUS
C UCTIOJIb30BaHUEM (DU3UUECKUX
BEJIMYMH: KOOPJIMHATA, MY Th,
nepeMelleHne, CKOpocTh, yCKOPEHUE.
PaboTa B rpynnax npu miaHUpOBaHUH,
MPOBEJICHUU U UHTEPIPETALINU
pPE3yJIbTATOB OIBITOB U aHAJIU3E
JOTIOJITHUTEJIbHBIX NCTOYHUKOB
uH(OpPMAITUH TI0 TEME

2.2

JlnHamuka

[IpuHIMIT OTHOCUTEIBHOCTH
lNanunes. Ilepseiit 3akoH HproToHAa.
NHepuuanbHble CHCTEMBI OTCUETA.
Macca rena. Cuna. [Ipunnun
CyIEepno3ulnu Cuil. BTopoii 3aKoH

HrroToHa 17151 MaTeprualibHOM TOYKH.

Tpernii 3akoH HeroTona

ISl MAaTEPUATIBHBIX TOYEK.
3aKOH BCEMUPHOTIO TSTOTEHHUS.
Cuna tspxectu. IlepBas
KOCMUYECKasi CKOPOCTb.

CpaBHEHHE MacC B3aMMOJICHCTBYOIINX
TeIl.

N3ydeHne 3aBUCUMOCTH CHJIbI
yOPYrocTu OT AedopmManuu; CpaBHEHHE
CHUJI TPEHUS MTOKOs, KAUEHUS

U CKOJIbKECHUSI.

OObsicHEHHE HEBECOMOCTH.
IIpoBeneHue dKCIIEpUMEHTA:
UCCIIEOBAHNE 3aBUCUMOCTH CHJI
YIPYTOCTH, BOSHUKAKOIIUX

B IIPY>KUHE U PE3UHOBOM 00pasIie,
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Cuna ynpyroctu. 3akoH ['yka.

Bec Tena.

Tpenue. Buasl Tpenus (mokosl,
CKOJIBKCHUS, KAUCHUS).

Cuna tpenus. Cyxoe TpeHHue.
Cuna TpeHUs CKOJIbKEHUS U CUJia
Tperus nokosi. Koaddurment
TpeHud. Cuia ConpOTUBIICHUS
IIpU ABMKEHHUU TeJIa B )KUJAKOCTHU
WJIM Ta3e.

[ToctynarenbHOE 1 BpaljaTeabHOE
JBIKEHUE a0COJIFOTHO TBEPAOTO
Tena.

MOMEHT CUJIBI OTHOCUTEIIBHO OCH
Bparienus. [nedo cumbl. Y cioBus
paBHOBECHS TBEPAOTO TENA.
TexHuuecKHue yCcTpoucTaa

U MMPAKTUYECKOE MPUMEHEHHE:
NOAIINITHUKY, IBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB

OT ux AepopMaInn; U3yICHHUE
JBYDKEHUS OpycKa 1Mo HaKJIIOHHOM
MJIOCKOCTH; UCCIIEI0BAHUE YCIOBUMI
PaBHOBECHS TBEPJOTO T€Ja, UMEIOIIETO
OCh BpaleHUs.

OObsicHeHrEe 0COOCHHOCTEH
PaBHOMEPHOTO U PABHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO IBUKEHUS,
CBOOOHOTO Ma/ICHUS TEJ, TBUKCHUS
10 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HrroToHa, 3aKOHA BCEMUPHOTO TATOTEHHUSL.
OObsicHEHHE OCHOBHBIX IMPUHIIUIIOB
JNEUCTBUS MOAIIUITHUKOB U UX
MPAKTUYECKOTO MPUMEHEHUS.
OObsicCHEHUE JBUKEHUS HUCKYCCTBEHHBIX
CITyTHUKOB.

Penienne pacyeTHbIX 3a/1a4 C IBHO
3aIaHHOU (PU3HYECKON MOJENBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U GOpMyJ TMHAMUKHU.

PacrioznaBanmne Gpu3nuecKuX SBICHUM
B y4e€OHBIX ONBITAX U OKPYIKarolen
YKU3HU: UHEPIIUS, B3aUMO/ICHCTBUE TEI.
AHam3 QU3NYECKUX MPOIECCOB

U SIBJICHUM C UCIIOJIb30BAHUEM 3aKOHOB
Y TIPUHIIATIOB: 3aKOH BCEMHUPHOTO
tsarorenus, I, II u 111 3akonsr HeroToHa,
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IMPpUHOUII CYIICPIIO3UINU CUJII, IIPUHITUII
PaBHOIIPAaBHOCTHU MHCPIHAJIbHBIX
CHUCTEM OTCUCTA

2.3

3aKOHBI COXpaHEHUS
B MEXaHHKE

Nmnynec MaTepuanbHON TOUKH
(Tena), cucTeMbl MaTepUATIbHBIX

TOYCK. HMHYJ'IBC CHJIBI 1 U3BMCHCHHUC
HMIIYJIbCa TClIa. 3aKoH COXpaHCHUA
HMITYJIbCA. PeaktuBHOE JABHXXCHHUC.

PaGoTa cuibl. MOIITHOCTD CHJTBI.
Kunernueckas sHeprus
MarepuaibHOU TOUKU. Teopema
00 M3MEHEHUU KUHETUYECKOU
SHEPTUU.

[TorenunanbHas sHEprUs.
[TorenuunanbHas 3HEPrUs ynpyro
nehOpMHUPOBAHHOMN TIPYKUHBI.
[TorenunanbHasg 3Heprus Tena
BOJIM3M TOBEPXHOCTH 3EMIIH.
ITorenuansHbBIE U
HEMOTEHINAIbHBIE CUIIbL. CBS3b
paboThl HEMOTEHIIMAIBHBIX CHII
C U3MEHEHUEM MEXaHUYECKOU
DHEPIHU CUCTEMBI TEJ. 3aKOH
COXPaHEHHSI MEXAHUYECKOMN
SHEPIuMu.

Ynpyrue u Heynpyrue
CTOJIKHOBEHHUSI.

[IpoBeneHNE 3KCIEPUMEHTA: U3YUEHUE
a0COJIFOTHO HEYNPYToro yaapa

C MOMOUIBIO IBYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB; UCCIIEIOBAHUE
CBSI3U pa0OTHI CUJIbI C U3BMEHEHUEM
MEXaHUYECKOM IHEPIuu Tella

Ha [IPUMEPE PACTSHKEHUS PE3UHOBOIO
KTyTa.

Ornenka aOCOJIFOTHBIX M OTHOCUTEIBHBIX
NOTPENIHOCTEN U3MEpPEHUN (PU3NYECKUx
BEJIMYHH.

Petienue pacueTHbIX 33724 C SBHO
3aJIaHHOM (PU3UYECKON MOJIEIBIO

C UCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 GOpMYJT TMHAMUKHA U 3aKOHOB
COXPaHEHHUSI.

Pemrenne kauecTBEHHBIX 33124

C OIIOPOM Ha U3YUYEHHBIE B pa3Jiene
«MexaHuKay 3aKOHbI, 3aKOHOMEPHOCTU
U (PU3NYECKUE SIBICHUS.

Onucanue MEXaHUYECKOTO IBUKEHHUS

C MCMOJIb30BaHUEM (PU3HUECKUX
BEJINYMH: UMITYJIbC TE€JIa, KHHETUYECKas

OHCPIUsA, IOTCHOUAJIbHAA S9HCPI'HA,
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TexHuyeckue ycTporncTa MexaHu4eckas paboTa, MeXaHU4YeCKas
U TIPaAKTUYECKOE TPUMEHEHHUE: MOIIIHOCTb.

BOJIOMET, KOIIep, MPYy>KUHHBIN AHanmu3 GU3NIECKUX MPOIIECCOB
MUCTOJIET, IBUKEHUE PAKET U SIBJICHUH C UCTI0JIb30BAaHUEM 3aKOHA

COXpaHEHUs1 MEXAaHUYECKOU SHEPruu,
3aKOHA COXPAaHEHUS UMITYJIbCA.
OOBbsicHEeHUE OCHOBHBIX MPUHIUIIOB
JEUCTBUA U MTPAKTUYECKOIO
IPUMEHEHUS TEXHUYECKUX YCTPOMCTB,
TaKUX KaK: BOJOMET, KOIIep,
NPY>KUHHBIN TUCTOJIET.

OOBbsiICHEHHE JBUKEHUS PAKET C ONTOPOM
Ha U3y4YEeHHbIEC (PU3NYECKHE BETUUNHBI
Y 3aKOHBI MEXaHUKHU.

Hcnonb3oBaHue IpU MOATOTOBKE
COOOIIEHHI O MPUMEHEHHH 3aKOHOB
MEXaHUKHA COBPEMEHHBIX
UH(GOPMALIMOHHBIX TEXHOJIOT UM

JUISI TIOUCKA, CTPYKTYPUPOBAHUSA,
MHTEPIPETALNN U IIPEACTABICHHUS
uH(pOpMaIUK, KPUTUUECKUN aHAITU3
noJjiyyaemMou uHpopmManuu
[TpoBeneHre KOCBEHHBIX U3MEPEHUH,
UCCIIEJOBAaHUM 3aBUCUMOCTEN
du3znyecKuX BEITUUYHH, TPOBEPKa
NPEJI0KEHHBIX TUIIOTES3

Hroro no pazgeny 18
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Pa3znen 3. MoJjiekyJsipaasi pu3uka 4 TepMOAUHAMHMKA

3.1

OcHOBBI
MOJIEKYJIIPHO-
KUHETHUYECKOU TEOpUU

9

OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUHU U UX OTILITHOE 0OOCHOBAHUE.
bpoyHOBCKO€E BMKEHUE.
Huddysus. Xapakrep ABUKEHUS

Y B3aMMOJEHCTBUS YaCTHUIL
BelecTsa. Moaenu CTpoeHus ra3os,
KUJIKOCTEU U TBEPJIbIX TET U
00BsICHEHHE CBOWCTB BEIIECTBA

Ha OCHOBE 3TUX MoJesnen. Macca

Y pazMepsl MouieKyJl. KonnuectBo
BemiecTra. [locroannas ABorapo.
TerioBoe paBHOBECHE.
TeMmeparypa u ee u3smMepeHue.
[Txana remneparyp Llenscust.
Mogenp uaeaabHOro rasa.
OCcHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUU UIECATBHOIO rasa.
AOcotoTHas TeMneparypa Kak Mepa
CpeIHEN KUHETHUYECKON SHEPTUU
TEIUIOBOTO JIBUKEHUS YaCTHII Ia3a.
[ITkana remneparyp KenbBuHa.
["'a30BbI€ 3aKOHBI. Y paBHEHUE
MenneneeBa—Kitanerpona.

3akoH [lanpToHa. M3omponecchl

[TpoBeneHne sKCiepuMeEHTa:
oInpeIelIeHUE MacChl BO3lyXa

B KJIACCHON KOMHATe Ha OCHOBE
U3MEpEeHH 00beMa KOMHATHI, TaBICHHUS
U TeMIIepaTyphl BO3yXa B HEll,
UCCIIEIOBAHUE 3aBUCUMOCTH MEXKTY
napaMeTpamMu COCTOSIHUSI pa3pexeHHOTO
rasa.

OreHka aOCOIIOTHBIX U OTHOCHTEIBHBIX
NOTPEIIHOCTEN U3MEpPEHUN (PU3NYECKUX
BEJTMYMH.

OOBbsicHEeHUE OCHOBHBIX TPUHIIUIIOB
NEeNCTBUN TepMoMeTpa u bapoMeTpa

U yCIIOBUH WX 0€30MacHOTO
UCTIOJb30BaHUS B TIOBCETHEBHOM
KHU3HU.

PacnioznaBanue (pu3nuecKux SBICHUMA

B YUEOHBIX OIIBITAX U OKPYKaroLleu
*u3HA: muddy3us, OpOyHOBCKOE
JIBIKEHUE.

Omnucanne TEIUIOBBIX SBICHUIHI

C UCIOJIb30BaHUEM (PUZUYECKUX
BEJIMUMH: TaBJICHHE ra3a, TeMIIepaTypa,
CpEeIHssl KWHETHYECKas SHEeprus
Xa0THUYECKOTO IBUKEHUS MOJIEKY I,
CpeIHEKBaIpaTUIHAS CKOPOCTh
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B MJICAJTLHOM T'a3€ C TOCTOSTHHBIM
KOJIMYECTBOM BEIIECTBA.
I'paduaeckoe npencraBieHue
U30MPOIIECCOB: U30TEPMa, H30X0Pa,
u3o0apa.

TexHuueckune ycTpomucTaa

U MIPaKTUYECKOE MPUMEHEHHUE:
TEPMOMETp, OapoMeTp

MOJIEKY L.
AHanu3 pu3NYEeCKUX MPOLECCOB

U SIBJICHUM ¢ ucnojiab3oBanuem MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpeHEN
KMHETUYECKOU SHEPTUU TEIJIOBOTO
JBIKEHUST MOJIEKYJI C aOCOJIFOTHOM
TEMIIEPATYPOH.

Penienne pacyeTHbIX 3a/1a4 C IBHO
3a1aHHOM (PU3UIECKONU MOJICITBIO

C HCTIOJIb30BAHHEM OCHOBHBIX
nonoxxennit MKT, 3akoHOB 1 hopmyn
MOJIEKYJIIPHOUN (PU3UKHU.

PaboTa B rpynmnax npu miiaHUpOBaHUH,
MPOBEJICHUU U UHTEPIPETALINU
pPE3yJIbTATOB OIBITOB U AHAJIU3E
JOTIOJIHUTEJIbHBIX UCTOYHUKOB
uH(pOpMAaIUH TI0 TEME

3.2

OCHOBBI
TEPMOJIUHAMUKH

10

TepMoauHaMuuecKkasi cucTema.
BuyTpenHss sHeprus
TEPMOJNHAMHUYECKON CUCTEMBI

1 CIIOCOOBI €€ U3MEHEHHS.
KonuuectBo TemnoTs u pabdora.
BHuyTpeHHss1 5HEPTHS OJHOATOMHOTO
HWJealbHOro ra3a. Buabl
TEIUIONEPENAYH: TEIIIONPOBOJIHOCTb,
KOHBEKIIUS, U3JTyUYCHHE. Y IeTIbHAs
TEIUIOEMKOCTD BEIIIECTBA.

[IpoBeeHnE SKCIIEPUMEHTA: U3MEPEHHUE
YAEIbHOMN TEMIO0EMKOCTH BEIIECTBA.
OreHnka aOCOIFOTHBIX M OTHOCUTEIBHBIX
MOTPENIHOCTEN U3MEpeHUN (PU3ndecKux
BEJINYMH.

N3ydenne Moeneit mapoBoi TypOUHBI,
JIBUTATENS] BHYyTPEHHETO CrOpaHus,
PEAKTUBHOIO JABUTATEIIS.

OObsicHeHHE IPUHIUIIOB TEUCTBUS

U YCJIOBHUI 0€30I1aCHOT0 HCTIOIb30BaHUS
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KonunuecTBo TemnoTsl

MIpU TEIUIoNEepeaaye.

[Tousatue 06 aguabaTHOM
npouecce. [lepBriil 3akOH
TEPMOIUHAMUKHU.

[IpumeHeHne nepBOro 3aKOHa
TEPMOJAUHAMUKH K U30MPOLIECCaM.
I'paduueckas naTEpnperanus
paboThI raza.

Bropoli 3ak0H TEpMOJIMHAMUKH.
Heob6patumocTs nporieccos

B [IPUPO/JIE.

TernnoBbie MamuHbL. [[pUHIUTIBI
JEeWCTBUS TEIJIOBBIX MAIlIUH.
[IpeoOpazoBanms SHEPTUU

B TEIIOBBIX MallIUHaX.
Koadhdumment nonesnoro gecTeus
TEIJTIOBOM MAIlIUHBI.

Hukn KapHo u ero ko puimeHt
MIOJIE3HOTO JECUCTBUSL.
DKOJIOTUYECKHE TPOOIIEMBI
TEIJIO3HEPTETUKHU.

TexHuuecKne ycTponcTBa

U IPAKTUYECKOE TPUMEHEHHUE:
JBUTaTelb BHYTPEHHETO CrOpaHus,
OBLITOBOM XOJIOJIMIILHMUK,
KOHTUIIUOHED

B TIOBCETHEBHOM JKU3HU JBUTATEIS
BHYTPEHHETO CTOpaHUs, OBITOBOTO
XOJIOIMIIbHUKA, KOHTUITMOHEPA.
OmnucaHue CBOMCTB TeJ U TEIJIOBBIX
SIBJIEHUH C UCIIOJIb30BAHUEM
(bu3UYECKUX BEJIUYMH: JIaBJICHUE ra3a,
TeMIepaTypa, KOJIMYECTBO TEIJIOTHI,
BHYTpPEHH:ISl SHEprusi, paboTa rasa.
Perienne pacyeTHBIX 337124 C SIBHO
3aJJaHHOMN (PU3HUECKON MOJIEITHIO

C UCIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 GOpMyJ MOJIEKYJISIPHOU (PU3UKH

¥ TEPMOTUHAMHUKH.

Perenne kadyecTBEeHHBIX 3a/1a4

C OTIOpPOY Ha U3YUYEHHBIE B pa3Jiene
«MonexynsipHas pusznka

U TEPMOJIMHAMUKA» 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UIECKUE
SIBJICHUSL.

Pabota B rpynnax npu aHanuse
JIOTIOJTHUTEIHHBIX HCTOYHHUKOB
UH(pOpPMAaLIUU TI0 TEME

63




denepanbHast paboyast mporpamma | @usuka. 10—11 kinaccer (6a30BbIi yPOBEHB)

33

ArperarHbie
COCTOSIHUS BEIIECTBA.
@®a30BbIE NEPEXOBI

[TapooOpa3zoBaHue U KOHACHCALUS.
Hcnapenue u kunenue.
AOcCoIII0THast 1 OTHOCUTENbHAS
BJIQXKHOCTh BO3/yXa. HachImeHHbIN
nap. Y aesbHas Teriora
napooOpa3oBaHusi. 3aBUCUMOCTb
TeMIIepaTypbl KHIIEHUS OT JaBJICHUS.
TBepnoe Teno. Kpucrannmueckue
u aMopdHbIe Tena. AHU30TPONUS
CBOMCTB KpucTauioB. XKuakue
kpuctauibl. CoBpeMeHHbIE
matepuaibl. [InaBnenue

U KpUCTAJIM3alus. Y 1eJIbHas
TerioTa miasieHus. Cyoaumanusi.
VYpaBHeHuUE TEII0BOro OajgaHca.
TexHuuecKkue yCcTpomucTaa

U MIPaKTUYECKOE IPUMEHEHHUE:
TUTPOMETP U MICUXPOMETP,
KAJIOPUMETP, TEXHOJIOTUH
NOJIyYEHHS] COBPEMEHHBIX
MaTepHaJioB, B TOM YHUCIIE
HAaHOMATEPHUAJIOB,

Y HAaHOTEXHOJIOTUU

[IpoBeeHNEe SKCIEPUMEHTA: U3MEPEHUE
OTHOCHUTEIHbHOM BIAXXHOCTH BO3IyXa.
OreHnka aOCOIFOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MepeHu (PU3nIecKux
BEJINYMH.

N3ydeHne CBOMCTB HACBIIIEHHBIX

MapoB, CIIOCOO0B U3MEPEHHUS
BJIQXKHOCTH.

HabGmronenue kumnenus

MIpU TOHUKEHHOM JIaBJICHUH,
HarpeBaHUsl U MIABICHUS
KPUCTAJTTMYECKOTO BELIECTBA.
OObsicHeHHE MPUHIIUIIOB ICUCTBUS

U yCJIOBUIA 6€301MacHOr0 UCTIOJIb30BaHUS
B [IOBCEIHEBHOM XKU3HU TUTPOMETPA,
MICUXPOMETPA, KaJTOPUMETPA.

N3yyeHune TEXHOIOTUH MOJTyYEHHUS
COBPEMEHHBIX MAaTEPHUAIIOB, B TOM YHUCJIE
HAaHOMATEPHAJIOB.

Pelienrie pacyeTHBIX 3a/1a4 C IBHO
3aIaHHOM (PUBHYECKON MOJENBIO

C UCIIOJIb30BAaHUEM YPABHEHUS
TEIJI0BOro OajaHca.

PelieHre kaueCTBEHHBIX 3a/1a4

C OIIOPOW HA N3yYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTH U (hU3UUEeCKUe
SIBJICHUS TI0 TEME.
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Pacrio3HaBanue GU3HUECKUX SBJIICHHH
B y4€OHBIX ONBITAX U OKPYIKAIOMIEH
KU3HU: 1epopManvs TBEpIbIX Tel,
HArpeBaHME W OXJIAKICHUE TEl,
W3MCHCHHE arperaTHBIX COCTOSHUMN
BEIIECTBA U 0OBSICHEHUE UX HAa OCHOBE
3aKOHOB U (DOPMYIT MOJIEKYJISIPHOM
bU3UKY.

Hcnonb3oBanue nHOOPMAITMOHHBIX
TEXHOJIOTHUM JIJISI IOKCKA,
CTPYKTYPHUPOBAHHUSI, HHTEPIIPETAITUN
U TIpeJICTaBIICHNUS HHPOPMAIIUU TTPU
MOJITOTOBKE COOOIIEHUH O TPUMEHEHUHU
3aKOHOB MOJICKYJISIPHON (hM3UKH

U TEPMOJMHAMUKH B TEXHUKE

U TEXHOJIOTHSIX

Hroro no pazgeny 24
Paznen 4. JiaexkTpoguHaMuka
4.1 | DnekrpocraTuka 10 DnekTpuzauus Tein. JinekTpuiuecknil | [IpoBeneHne SKCriepuMenTa: U3MepeHue

3apsan. /IBa Buaa 3JIEKTPUIECKUX
3apsa0B. [IpoBogHUKY,
JTUDJIEKTPUKHU U TTOJYTIPOBOJHUKH.
3aKOH COXpaHEHUS AIEKTPUIECKOTO
3apsna.

B3aumoneiicTBue 3aps10B. 3aKOH
Kyinona. ToueuHslii 2eKTpUYECKUI
3apsig. DIEKTPUUECKOE TOJIE.

ANEKTPOEMKOCTH KOHAEHCATOPA.
Onenka aOCOJIFOTHBIX M OTHOCUTENIBHBIX
MOTPENTHOCTEN U3MEpeHUN (PU3NIeCKux
BEJINYMH.

N3y4yeHre npuHIUIIOB 1EUCTBUS
AIEKTPOCKOIIA, IIEKTPOMETPA,
KOHJIEHCATOpA.

N3y4yeHne NpruHIUIIOB JEUCTBUS
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HanpskeHHOCTB 3JIEKTpUYECKOro
nosist. [IpuHIuUm cynepno3uiuu
3JIEKTpUYECKUX noneu. JInnum
HaIPSKEHHOCTH AJIEKTPUYECKOTO
HOJISL.

PaboTa cui a51eKTpoCcTaTH4eCcKOro
nosist. [Torennman. Pasnocts
noTeHuanoB. [IpoBognuku u
JIUBJIEKTPUKU B
JIEKTPOCTATUYECKOM TOJIE.
Jusnextpruyeckasi MpOHULIAEMOCTb.
DnekTpoeMKocTh. KoHaeHcarop.
DIIEKTPOEMKOCTb IIOCKOTO
KOHJIEHCATOpa. DHEprus
3apsyKEHHOT0 KOHJIEHCATOPA.
TexHuuecKne ycTponcTBa

Y IPAKTHYECKOE TPUMEHEHHUE:
AIEKTPOCKOIL, AJIEKTPOMETP,
ANEKTPOCTATUYECKAS 3AIINTA,
3a3eMJIEHHE JJIEKTPOITPUOOPOB,
KOHJIEHCATOP, KOIMPOBAJIbHBIN
arrapar, CTpyMHBIN IPUHTED

U YCJIOBUM 0€3011aCHOT0 MPUMEHEHUS
B IIPAKTUYECKOM KU3HU,
KOIHUPOBAJIBHOTO aIlliapara, CTpyHHOTO
IpUHTEpA.

PaccMmoTpenue puznyueckux o
CHOBaHMM JIEKTPOCTATUYECKON
3aIUThI U 3a3€MJIEHUS
AIIEKTPOIPUOOPOB.

Pemrenne pacueTHbIX 3a7a4 € ABHO
3a1aHHOM (PU3UYECKONU MOJICIIBIO

C UCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (GOPMYJT DIIEKTPOCTATHKH.

Pemenue kauecTBEHHBIX 3a/1a4

C OIIOpPOY HA U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HYECKHE
SIBJICHUS 3JIEKTPOCTATHUKH.
PacnioznaBanue pu3nveckux siBIEHUN
B y4E€OHBIX ONIBITAX U OKPY’KaroIen
KU3HU: DTIEKTPU3ALIMS Tel,
B3aMMOJIEHCTBHE 3apSAJI0B U OObSICHEHUE
UX Ha OCHOBE 3aKOHOB U (popMy
AIIEKTPOCTATUKH.

OnucaHue U3y4yeHHbIX CBOWCTB
BELLECTBA U SJIEKTPUYECKHX SABJICHUM

C UCIOJIb30BaHUEM (U3UUECKUX
BEJIMYMH: DJIEKTPUUECKUM 3apsij,
HaIpPsKEHHOCTh AIEKTPUYECKOTO TTOJIA,
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MOTEHIIHUAJ, PA3HOCTh OTEHIMUAJIOB,
AIIEKTPOEMKOCTb.

AHanu3 Gu3NIeCKUX MpOoIECCOB

U SIBJICHUI C UCIIOJIb30BAHUEM
bu3HUeCcKUX 3aKOHOB: 3aKOHA
COXpaHEHUS AIIEKTPUUECKOTO 3apsiia,
3akoHa KyoHa.

Pabota B rpynnax npu aHanuse
JOTIOJTHUTEIBHBIX UCTOYHUKOB
MH(pOpMAaIU U TOATOTOBKE COOOIIEHUM
0 TIPOSIBJICHUH 3aKOHOB AJIEKTPOCTATUKH
B OKPYXAaIOIIeH )KM3HU U IPUMEHEHUU
WX B TEXHUKE

4.2

IlocTogHHBIN

BJIEKTPUYECKUU TOK.

Toxu B pa3IM4HBIX
cpenax

12

DJIEKTPUUECKUM TOK. Y CIIOBUS
CYIIECTBOBAHUS AJIEKTPUUECKOTO
toka. Mctounuku Toka. Cuia Toka.
ITocTOSIHHBIN TOK.

Hanpsoxenue.

3akoH OMa J1J1g ydacTKa LeTu.
DIIEKTPUYECKOE CONPOTUBIICHHUE.
VY 1e1bHOE CONTPOTUBIICHUE
BellecTBa. IlocnemoBarenbHoe,
napajuiesibHOe, CMEIIaHHOE
COEJIMHEHUE MPOBOIHUKOB.
Pabora snexTpruueckoro Toxa.
3akoH J[xoyns—JIenua. MomHoOCTh
AIEKTPUYECKOTO TOKA.

ITpoBeneHNEe 3KCIEPUMEHTA: U3yUYECHHE
CMEUIaHHOTO COEIMHEHHUS PE3UCTOPOB;
n3mepenue J/]C ncTouHMKa TOKa U €70
BHYTPEHHETO CONPOTHUBIICHMUS;
HaOII0/ICHHUE JIEKTPOJIU3A.

OreHka aOCOJIFOTHBIX U OTHOCUTEIbHBIX
NOTPEIIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJIMYNH.

OOBbsicHEHUE IPUHILIMIIOB IEHCTBUS

U yCIIOBUH 0€30MacHOr0 MPUMEHEHHUS
aMIepMEeTpa, BOJIBTMETPA, PEOCTATA,
VCTOYHHUKOB TOKa,
AIIEKTPOHArPEBATEIbHBIX U
AJIEKTPOOCBETUTENBHBIX MPUOOPOB,
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DJIEKTPOJABHKYIIIAsl CUJIA U
BHYTPEHHEE CONPOTUBIICHHE
MCTOYHHUKA TOKa. 3akoH OMa

JUIS1 IOJTHOU (3aMKHYTOM )
anexTprueckon nenu. Koporkoe
3aMbIKaHUE.

DJIEKTPOHHAS TPOBOJAUMOCTh
TBEP/IbIX METAJIOB. 3aBUCUMOCTD
CONPOTUBJIEHUSI METAJIJIOB

OT TeMIIEpaTyphl.
CBepXnpoBOJIUMOCTb.
DJIEKTPUYECKUM TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITYYKOB.
[MonynpoBonauku. CoOCTBEHHAS
U TIpUMECHAas IPOBOIUMOCTh
NOJIYTIPOBOAHUKOB. CBOMCTBA
p—n-niepexoa.
[TonynpoBoAHUKOBBIE TTPUOOPHI.
DJIEKTPUYECKHUN TOK B pACTBOPax
U pacCIUIaBaX AJIEKTPOIUTOB.

3J’I€KTpOJII/ITI/I‘-IeCKa$I AUCconralms.

DIIEKTPOJIN3.
DJIEKTPUUECKUM TOK B raszax.
CaMoCTOATENBHBIN U
HECAMOCTOSATEIIbHBIN pa3psil.
Mounaus. 1na3ma.
TexHuueckue ycTpomucraa

TEPMOMETPA CONPOTUBIICHUS,
BAKYYMHOT'O JM0Ja, TCPMHUCTOPOB U

(b oTOpE3UCTOPOB, MOTYIPOBOJHUKOBBIX
JTMOJ0B, FaJIbBAaHUKH.

Pemenune pacueTHbIX 3a/1a4 C SIBHO
3a1aHHOM (hPU3UICCKONU MOJICIIBIO

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
u hopmyn Tembl «IlocTossHHBIT
AIEKTPUYECKUN TOK).

Pacnio3naBanue Gpu3nuecKux SBICHUM
B y4€OHBIX ONBITaX U OKPYIKAIOIMIEH
YKU3HU: JIEKTPUYECKasi IPOBOJIUMOCTb,
TEIUIOBOE, CBETOBOE, XUMHUUECKOE,
MAarHUTHOE JEUCTBUS TOKA.

AHaJIN3 PIIEKTPUUECKUX SABJICHUM

1 MIPOLIECCOB B LEMAX MOCTOSIHHOTO
TOKA C UCTOJIb30BAHUEM 3aKOHOB:
3aKkoH OMa, 3aKOHOMEPHOCTH
IIOCJIEA0BATENBHOTO U NAPAJIIEIBHOTO
COEAMHEHUS IPOBOJIHUKOB, 3aKOH
Jxoyns-Jlenna.

Ornrcanne N3y4eHHbIX CBOMCTB
BEILIECTB U SJIEKTPUYECKUX SABICHUN

C UCIOJIb30BaHUEM (U3UUECKUX
BEJINYMH: DIIEKTPUYECKUH 3apsl, CUIIa
TOKQ, JIEKTPUYECKOE HAMPSHKEHUE,
AIEKTPUUYECKOE COMPOTUBIICHHUE,
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Y IPAaKTUYECKOE MPUMEHEHHE:
aMIepMeTp, BOJIbTMETP, PEOCTaT,
UCTOYHUKH TOKA,
AJIEKTpOHArpeBaTelibHbIe TPUOOPHI,
3JIEKTPOOCBETUTEIBHBIE PUOOPHI,
TEPMOMETP CONPOTUBIICHUS,
BaKyyMHBIN AHOJ, TEPMHCTOPHI

U (GOTOPE3UCTOPHI,

MOy TIPOBOTHUKOBBIN TUO,
rajJbBaHHUKa

paszHocTh noteHnuanos, I/[C, pabora
TOKa, MOIITHOCTbH TOKA.
Hcnons3oBanre HHPOPMAITMOHHBIX
TEeXHOJIOTUH JIJIsl TIOUCKa,
CTPYKTYpPHUPOBaHUS, UHTEPIPETALIUU
U TIpecTaBleHus] HHGOpMaILUK

MIPU MOJATOTOBKE COOOIEHUI
0 IPUMEHECHHUH 3aKOHOB IIOCTOSTHHOTO

TOKAa B TCXHUKC N TCXHOJIOTHAX

Hroro no paspeny

22

PeszepBHOE Bpems

OBLIEE KOJIMYECTBO
YACOB IIO ITPOT'PAMME
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11 KJIACC

HaumenoBaunue

Ne KomauuaectBo OCHOBHBIE BUJIBI A€ITEILHOCTH
pa3aesnoB U TEM [IporpammHoOe copepkaHue

/o 4acoB oOyJaromuxcs

y4eOHOr0 rpeMeTa
Paznen 1. DaekrpoanHaMmuka
1.1 | MarsurHoe mnosie. 11 ITocTossTHHBIE MATHUTEL. [IpoBeneHne sKCIeprUMeEHTa: U3yUEHUE

DneKTpoMarHuTHas
WHITYKITUS

B3aumopaelicTBre MOCTOSHHBIX
MarHuToB. MarHuTHoE noe.
BekTop MarHuTHOM MHAYKIIUH.
[TpuHnM cynepno3unuu
MarHuTHBIX noJjieH. JInauu
MarHuTHOM nHaykuuu. Kaptuna
JIMHUM MarHUTHOM UHAYKIIUU TOJIA
MOCTOSIHHBIX MarHUTOB.
MarauTHo€e 1oJie MPOBOIHUKA

¢ TokoM. KapTruHa TMHUN UHIYKIUU
MarHUTHOTO HOJISI JJIUHHOTO
PSIMOTO TPOBOJHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O MPOBOIHUKA, KATYIIKH
¢ TokoM. OnbIT Dpcrena.
B3auMmoenicTBre MPOBOIHUKOB

C TOKOM.

Cuiia Amnepa, ee MOyJib

Y HaIlpaBJICHUE.

Cuna JlopeHia, ee MOAYJIb

Y HarpasjieHue. /[Brmxenue
3apsHKEHHOM YaCTHIIbI

MarHUTHOTO IOJISI KaTYIIKH C TOKOM;
UCCJIEIOBAaHUE IEUCTBUS IOCTOSHHOTO
MarHuTa Ha paMKy C TOKOM;
UCCIIEI0BAaHUE SIBIICHHUS
AIEKTPOMATrHUTHON UHAYKIIHH.

OueHka aOCOIIOTHBIX U OTHOCUTEINIbHBIX
MOTPENTHOCTEH N3MEPEHUN (PU3HTUECKUX
BEJIMYHH.

OOBbsicHEHNE IPUHIUIIOB ACHCTBUS

U yCJIOBHI 0€3011aCHOT0 MPUMEHEHUS
MTOCTOSIHHBIX MarHUTOB,
JIEKTPOMAarHUTOB, AJIEKTPOIBUTaTEIIs,
YCKOPUTENIEH JJIEMEHTAPHBIX YaCTHIIL,
VHIYKIIUOHHOM IIEYH.

Pemenne pacueTHbIX 3a1a4

Ha MpUMEHEHHE (POPMYJT TEMBI
«MarHuTHoOe 1osie. DIeKTPOMarHUTHAsI
UHIYKLHSD.

Pelenne kauecTBEHHBIX 3a/1a4

C OIIOPOY HA U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKHE
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B OJIHOPOJTHOM MAarHUTHOM IIOJIE.
Pabora cumnsl Jlopenna.

SIBrIeHME IIEKTPOMArHUTHON
nHAyKuu. [1oTok BekTopa
MarHUuTHOW UHIYKITUH.
DIEKTPOJBHKYIIIAsl CUJIa UHTY KLU H.
3aKOH 3JIEKTPOMAarHuTHOU
nHaykuuu @apanes.

BuxpeBoe anekTpuueckoe mosie.
DIIEKTPOJIBHKYIIIAst CUjla UHYKIIUU
B MPOBOJHUKE, ABMXKYILIEMCS
MOCTYIATEIBHO B OJTHOPOJHOM
MAarHuTHOM IIOJI€E.

IIpaBuno JleHuna.

NuaykTtuBHOCTS. fABIICHUE
CaMOMHAYKIIMU. DIEKTPOJIBUKY A
CUJIa CAMOMHIYKIUU.

DHeprus MarHUTHOT'O MOJIA KaTyLIKH
C TOKOM.

DNEeKTPOMarHuTHOE TOJIE.
TexHuYeCKHne yCTpOuCTBa

Y IPAKTUYECKOE TPUMEHEHHUE:
MMOCTOSIHHBIE MATrHUTHI,
AJIEKTPOMArHuUTHI,
3JIEKTPOIBUTATENb, YCKOPUTEIIH
AJIEMEHTApPHBIX YaCTHII,
WHIYKIHOHHAS N€Yb

ABJICHHSI TEMBI « MarHuTHOE NOJIE.
DOneKTpOMarHuTHAsI MHIYKLHSD.
Onpenenenre HanpaBiIeHNUs BEKTOPa
UHAYKIUY MarHUTHOTO ITOJIS
IPOBOJHUKA C TOKOM, CHJIbI AMIiepa
u cwibl JIopeHna.

Pacnio3znaBanue (pu3nueCKUX SBICHUM
B Y4€OHBIX ONBITaX U OKPY’KaoIIEn
KU3HU: B3aMOJICIICTBUE MarHUTOB,
ANEKTPOMATHUTHAS UHYKIHUS,
JEHCTBUE MarHUTHOT'O MOJIS Ha
IIPOBOJHUK C TOKOM M JIBHXKYLUICS
3apsz.

AHanu3 31€KTPOMarHUTHBIX SIBJICHUI
C MCIOJIb30BaHUEM 3aKOHA
AIIEKTPOMArHUTHON UHIYKIIMH.
OnucaHne N3y4eHHBIX CBOMCTB
BEILECTB U AJIEKTPOMAarHUTHBIX
SBJICHUH C UCIIOJIb30BaHUEM
(pU3HYECKUX BEJIMYMH: HHAYKIIHUS
MarHuTHOTO IOJIs, CHWiIa AMIiepa, cuiia
JlopeHua, ”HAYKTUBHOCTb KaTYIIIKH,
SHEPrus JIEKTPUYECKOrO0 U MArHUTHOTO
I0JIEU

Hroro no pazgeny

11
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Pa3nen 2. Kosie0anus ¥ BOJIHBI

2.1

Mexannueckue
1 3JICKTPOMAarHUTHBIE
KoJicOaHus

KonebarenbHas cucrema.
CB00OOIHBIE MEXaHUYECKUE
Kojebanus. 'apmonnueckue
konebanus. [lepuon, yactora,
aMILTUTYa U aza KojaeOaHu.
[IpyXUHHBIN MAsSTHUK.
MaremMaTn4yeckuii MasiTHHK.
VYpaBHEHHE TAPMOHUYECKUX
kosebanuil. [IpeBpaiienre snepruu
MIPY TAPMOHUYECKUX KOJICOAHUSX.
KonebarenbHblil KOHTYP.
CB0OOIHBIE AIEKTPOMATrHUTHBIE
KoJie0aHus B UACaTbHOM
K0JIe0aTeTbHOM KOHTYpe. AHAJIOTHS
MEXK]Ty MEXaHUYECKUMU U
AIIEKTPOMArHUTHBIMU KOJICOAHUSIMH.
®opmyina ToMmcoHa. 3aKoH
COXPAHEHUS YIHEPTHUH B UJICATHHOM
K0JIe0aTeTbHOM KOHTYPE.
IIpencraBiaeHue o 3aTyXarouX
KoJie0aHusX. BeIHYX/IeHHbIE
MEXaHUYECKUE KoJieOaHusl.
Pe3zonanc. BeinyXk/1eHHBIE
AJIEKTPOMArHUTHBIE KOJIEOaHUSI.
[TepeMeHHBIN TOK.
CuHycouaaIbHbIN IEPEMEHHBIN TOK.

Hccnenosanue napameTpos
KOJIe0aTeIbHOM CUCTEMBI — [IEPUO/IA,
9aCTOThI, AMIUTATYABI U (ha3bl
Kose6anuii (py>KUHHBIN

W/WIY MaTEMaTUYECKUN MASTHHUK).
Habmronenue 3aTyxaromnmx KojaeOaHu.
HccnenoBanne CBOWCTB BBIHYKIEHHBIX
KoJieOaHu M.

HaGnronenue pesonanca.

[IpoBenenue 3xcriepuMeHTa:
HCCJIEI0BAHNE 3aBUCUMOCTH NEpUoa
MaJibIX KOJeOaHHil rpy3a Ha HUTH

OT JIMHBI HUTU U MAaCChI IPpy3a;
HCCJIEI0BAHNE IEPEMEHHOIO TOKA

B 1IETIM U3 MOCJIEI0BATEILHO
COEJIMHEHHBIX KOHeHCAaTOpa, KaTyIIKU
U pe3UCTopa.

OneHka a0CONIOTHBIX M OTHOCUTENbHBIX
MOTPEIIHOCTEN U3MEpPEeHUN (PU3NUECKUX
BEJIMYHH.

OOBbscHeHnE MPUHIUIIOB ACUCTBUS

Y yCJIOBHI 6€3011aCHOT0 MPUMEHEHUS
ANEKTPUYECKOTO 3BOHKA, TEHEpATOpa
EPEMEHHOTO TOKA, TUHUHN
AJIEKTponepeay.

Pemenue pacueTHbIX 3a71a4 C SIBHO
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MOoOIIHOCTE IEPEMEHHOIO TOKA.
AMIUIMTYTHOE U JEUCTBYIOLIEE

3HAYCHUC CUJIbI TOKA X HAIIPAKCHU .

Tpauchopmarop. [Iponssoactao,
nepeaayda u norpedieHue
AIIEKTPUYECKON IHEPTHH.
DKOJIOTUYECKHUE PUCKU

IIpHU IPOU3BOJACTBC SJICKTPOSHCPIUH.

KynbTypa ucnonp3zoBanus
AJIEKTPOIHEPTUU B MOBCEIHEBHOU
KU3HH.

TexHuYeCKHne yCTpOrCTBa

U IPaKTUYECKOE IPUMEHEHHE:
AJIEKTPUYECKUH 3BOHOK, TEHEPATOP
MIEPEMEHHOT0 TOKA, TUHUU
AJEKTpoIIepeaay

3aTaHHOM (PU3UUECKOI MOJIEIBIO

C MCIIOJIb30BAaHMEM OCHOBHBIX 3aKOHOB
u (hOpMYyJI, OMTHUCHIBAIOIITUX
MEXaHUYECKHUE U DJICKTPOMArHUTHBIE
KOJICOaHM.

Onucanye MeXaHUUECKHUX

Y DJIEKTPOMAarHUTHBIX KOJIeOaHUH

C UCITOJIb30BaHUEM (PH3UUSCKUX
BEJIMYWH: MEPUOJ] U YacCTOTa
KoJebanuii, aMruTyaa u (pasza
KoJieOaHui, 3apsij U cujia ToKa

B FTaPMOHUYECKUX AIIEKTPOMATHUTHBIX
KOJIcOaHUSX.

Pemenne kauecTBEHHBIX 33124

C OIIOPOM Ha W3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OMUCHIBAIOIINE
MEXaHUYECKHUE U JIEKTPOMArHUTHBIC
KoJieOaHus.

Paborta B rpynnax npu rjiaHupOBaHUH,
MPOBEJCHUN U UHTEPIIPETALINU
PE3YJIbTATOB OIBITOB, U AHAJINA3E
JIOTIOJTHHUTEJILHBIX HCTOYHUKOB
uH(pOpMauu Mo TeMe

2.2

Mexannueckue
Y 3JICKTPOMArHUTHBIE
BOJTHBI

MexaHuueckue BOJIHbBI, YCIOBUS
pacnpoctpanenus. [lepuo.
CxopocTh pacupocTpaHEeHUs

U JyiMHa BoJiHbL. [lonepeunsie

N3ydenue obpa3oBaHus

U PacIpOCTPaHEHUS MOTEPEUHBIX
U TIPOJI0JIBHBIX BOJIH.
Habmronenue orpakeHus
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Y TIPOJIOJIbHBIE BOJIHBI.
WNuTtepdepenuus u audppaxuus
MEXaHUYECKUX BOJIH.

3Byk. CKOpOCTb 3ByKa. ' pOMKOCTH
3ByKa. Beicota ToHa. TeMOp 3ByKa.
DIIEKTPOMArHUTHBIE BOJIHBI.

Y ci10BUS U31y4eHUs
AJIEKTPOMArHUTHBIX BOJIH. B3anuMHas
OpUEHTalus BEKTOpoB E, B,

U B 3JIEKTPOMarHuTHOM BOJIHE.
CBoiiCTBa 3JIEKTPOMArHUTHBIX BOJIH:
OTpaKEHHE, MPEIIOMIIEHNUE,
noJIspu3arys, Tudpaxius,
unTepdepenimsa. CkopocTsb
ANEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIeKTpOMarHuTHBIX BOJIH.
[IpuMeHeHue 3JIEeKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.

[IpuHIUIIBI pagUOCBA3U

U TeneBuIeHUs. Pagnonokanus.
DIIEKTPOMArHUTHOE 3arpsi3HEHUE
OKPYXKarOUIEH CPEIbl.

TexHuueckne ycTponcTBa

U [IPAaKTUYECKOE IPUMEHEHHUE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yIbTPa3ByKOBas AMArHOCTUKA

B TEXHHUKE U MEIMIIMHE, pajaap,

U TIpesioMJICHUS, HHTepdepeHnu

U U pakiiui MEXaHUIECKUX BOJIH.
HaGnronenue cBs3u rpOMKOCTH 3ByKa
Y BBICOTHI TOHA C aMIUIUTY 101

¥ 4acTOTOM KoJieOaHu i, 3ByKOBOT'O
pe30HaHca.

HUccnenoBanue CBONCTB
3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE,
IIPEJOMIICHUE, NOJIIpU3aLUs,
nudpakuus, uHTephepeHITus.
N3yuenue ycioBuil U3Iy4eHUs
AJEKTPOMArHUTHBIX BOJIH, B3aUMHOU
OpuEeHTaluu BEKTOpoB E, B, v

B DJIEKTPOMATrHUTHOW BOJIHE.
N3yyeHnne npuMeHeHus
AJEKTPOMArHUTHBIX BOJH B TEXHUKE

U OBITY.

OObsicHEHUE IPUHITUIIOB IEHCTBUS

Y yCJIOBHI 0€3011aCHOr0 MPUMEHEHUS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
yJIbTPa3BYKOBOM JTUATHOCTUKH

B TEXHUKE U MEJULIMHE, pajiapa,
pPaauoONPUEMHHUKA, TEIEBU30PA,
anTeHHbl, Tenedona, CBY-meun.
Pemenne pacueTHbIX U KAYECTBEHHBIX
3a71a4 C ONIOPOM HA M3YUYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OIIMCHIBAIOIINE
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pPaANONIPUEMHUK, TEJIEBU30P,
aHTeHHa, Teneon, CBU-neup

pacnpocTpaHEHUE MEXaHUIECKUX
1 DJICKTPOMArHUTHBIX BOJTH.
Hcnons3oBanne nHGOPMAITMOHHBIX
TEXHOJIOTHIA JISI TIOUCKA,
CTPYKTYPUPOBAHWS, MHTEPIIPETAIIAN

U TIpeICTaBIIeHUsT HHPOPMAITUU

MIPU MOATOTOBKE COOOIIEHUMN

00 UCTI0TH30BaHUH YJIEKTPOMATHUTHBIX
BOJIH B TEXHUKE.

VYyacTue B IUCKyCCUU

00 3JIEKTPOMarHUTHOM 3arpsi3HEHUU
OKPYKaroIIeH CpeJIbl.

PaGoTa B rpynmax npu miiaHUpOBaHUH,
MIPOBEICHUH U UHTEPIPETAIINH
PE3yIBTATOB OIBITOB M AHAJIN3E
JOTIOJTHUTEIHHBIX UCTOYHHUKOB
uH(pOpMAIUH 110 TEME

2.3

OnTtuka

10

['eomeTpuueckas onruka.
[IpsamonuHetHOE pacpOCTpaHEHUE
CBETa B OHOPOAHOM cpexe. JIyu
cBeTa. TouedHbIl ICTOYHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
orpaxeHus csera. [loctpoenue
M300pakeHUH B TUIOCKOM 3epKaJie.
[Ipenomiienue cBeTa. 3aKOHBI
npeaoMIIeHus cBeTa. AOCOTIOTHBIN
nokasarens npenomieHus. [lomHoe

N3yuenue siBjieHUS TOJTHOTO
BHYTPEHHETO OTPAKEHUS, €TO
MPUMEHEHHS B CBETOBO/IE.

N3yyenne Mmonenen MUKpPOCKOIIA,
TEJIECKOoMa.

[TomyyeHue crekTpa ¢ MOMOIIbIO
MIPU3MBI U TU(PPAKITMOHHON PEIICTKH.
N3mepenune nokaszaresisi peaoMIICHUS
CTEKJIA.

HccnenoBanre cBOMCTB U300pakeHUH
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BHYTPEHHEE OTPAKECHUE.
IIpenenbHbIN yros noiaHoro
BHYTPEHHETO OTPaKEHHUSI.
Hucniepcus cera. Cii0KHBIN COCTaB
Oenoro cera. L{BerT.

Cobuparoniyie 1 paccemBaroIIne
nuH3bL. ToHKas muH3a. DOKyCHOE
PAacCTOSIHUE U ONITUYECKas CUIa
TOHKOM JMH3bI. [locTpoeHune
M300paKEHUI B COOMPAIOIITIX

Y paccerBaroImux JuH3ax. Popmyia
TOHKOM JIUH3bI. Y BeJIMUCHUE,
JaBaeMoe€ JINH30i1.

IIpenensl npuMEHNMOCTH
FEOMETPUYECKOU OITUKH.
Bonnosas ontuka. atepdepenims
cBeTa. KorepeHTHbIE UCTOYHHKH.

VY cnoBus HaOMIOACHUS

MAaKCUMyMOB U MUHUMYMOB

B UHTEPPEPEHIIMOHHON KapTHUHE

OT IBYX CUH(a3HBIX KOT€PEHTHBIX
HMCTOYHHKOB.

Hudpaxnus ceeta. JudpaximonHas
penieTka. Y clioBUe HaOMIOAeHUS
IJIaBHBIX MAaKCUMYMOB IIPH T4 ICHUU
MOHOXPOMAaTHYECKOIO CBETA

Ha TU(PPaKIIMOHHYIO PEILETKY.

B JIMH3AX.
OO0bsicHeHHE IPUHIIUIIOB ICUCTBUS

Y yCIIOBUI 0€30MacHOTO MPUMEHEHUS
OYKOB, JyTbl, (hoTOAMNMapara,
MIPOEKLMOHHOI0 arapara,
MHUKPOCKOMA, TeJIECKOIa, BOJJOKOHHOU
ONTHUKH, TUPPAKIIMOHHON PEIIETKH,
MOJISIPOUIA.

Pemenne pacueTHbIX 3a/1a4 € SIBHO
3aTaHHOM (PM3UYECKON MOJIEIIBIO

C UCIOJIb30BAHUEM OCHOBHBIX
3aKOHOB M (DOPMYJI TEOMETPUUECKON
ONTHUKH.

[TocTpoenue u onucanue n3o00paxeHus,
CO3/1aBAEMOT0 IIJIOCKAM 3€PKAJIOM,
TOHKOM JIMH30M.

PaccmoTtpenue nipenenos
MIPUMEHUMOCTH T€OMETPUUYECKOMN
ONTHUKH.

Pacno3naBanue puznueckux sBICHUN
B OIBITAX U OKPYXKAIOLIEH KU3HU:
MPAMOJIMHEWHOE PACITPOCTPAHECHUE
CBETa, OTPaKEHUE, MTPEJIOMIICHUE,
uHTepdepeHys, Tudpaxus

Y MOJISIPU3ALUs CBETA, JUCIIEPCUS
CBETA.
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[Tonsipuzanus ceera.

TexHuueckue ycTpocTpa

Y IPAKTUYECKOE PUMEHEHUE:
OYKH, Tyna, poroanmnapar,
MIPOEKIMOHHBIN aIapar,
MHKPOCKOII, TEJIECKOII, BOJIOKOHHAS
OINTHKA, TUPPAKIIMOHHAS PELIETKA,
MOJIIPOU [T

N3ydenne ycnoBuit HaOII0 ICHHUS
MaKCHMYMOB 1 MUHUMYMOB

B HHTEpEPEHITMOHHON KapTHUHE
OT IBYX CHH(a3HBIX KOT€PEHTHBIX
MCTOYHUKOB.

VcioBue HaOII0IeHUSA TJIaBHBIX
MaKCHMYMOB MpPH MMaICHUN
MOHOXPOMATHUYECKOIO CBETA

Ha TU(PAKIIMOHHYIO PEIIETKY.
AHanu3 ONTUYECKUX SBICHUN

C UCIIOJIb30BAaHUEM 3aKOHOB: 3aKOH
IPSIMOJIMHEMHOTO PacpOCTpaHEHUs
CBETa, 3aKOHBI OTPAXKECHUS CBETA,
3aKOHBI TIPEJIOMJICHUSI CBETA.
Onucanue OoNTUYECKUX SIBJICHUN

C UCIOJIb30BaHUEM (DPU3UUYECKUX
BEJIMYMH: (DOKYCHOE PACCTOSIHUE

Y ONITUYECKAs CUJIa JIMH3bI

Hroro no pazgeny

Pa3znen 3. OcHOBBI ClIeIIHAJIbHOM TeOPUU OTHOCUTEIbHOCTH (1as1ee — CTO)

3.1

OCHOBBI CIIEIAATILHON
TEOpUHU
OTHOCHUTEJILHOCTHA

4

['panuibl npuMeHnMOCTH
KJIACCUYECKON MEXAHUKMU.
[TocTynatsl cienuaabHON TEOPUU
OTHOCUTEIIbHOCTH: UHBAPUAHTHOCTh
MOJYJIsI CKOPOCTH CBETA B BaKyyMe,
MPUHIUIT OTHOCUTEIBHOCTH
OUWHIITENHA.

Pemenune kaueCTBEHHBIX 3a4a4

C ONOPOM HA U3YUYEHHBIE MTOCTYJIAThI
CTO.

Hcnonb3oBanue nHGOPMAITMOHHBIX
TEXHOJIOTHM JIJISI TOUCKa,
CTPYKTYPUPOBAHUS, UHTEPIIPETALUN
U TIpecTaBieHus] TH)OpMaILIUH
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OTHOCHUTENBHOCTD
OJIHOBPEMEHHOCTH. 3aMe IJICHUE
BPEMEHU U COKpPALIEHUE JITTUHBI.
DHeprus U UMITYyJIbC
PEISATUBUCTCKON YACTHUIIBI.
CBs13b Macchl C 3HEpruei

Y IMITYJIbCOM PEJISITUBUCTCKOM
YaCTUIIbl. DHEPrUs TOKOS

IIPH ITOJATOTOBKE COOOICHUI
O IpaHUIaX MPUMEHUMOCTH
KJIACCHUYECKON MEXaHMKH U OCHOBAX

CTO

Hroro no pazgeny

Pa3znen 4. KBantoBas ¢pusuka

4.1

DJIeMEHTHI KBAHTOBOU
OITUKHA

®otonbl. Popmyna [Inanka cBsi3u
sHEpruu (HOTOHA C €T0 YACTOTOM.
DHeprus 1 UMIyJbC HOTOHA.
OTKpBbITHE U UCCIENOBAHUE
dhoroaddexra. OnpITH

A.I'. CroneroBa. 3aKOHBI
dboroaddexra. YpaBHeHUE
OvinmTenHa 1 Gotodrddexra.
«Kpachas rpanuiiay ¢potodaddexra.
JlaBiienue cBeta. ONbITHI

[1.H. JleGenena.

XUMHUYECKOE JEUCTBUE CBETA.
TexHUYeCKHne yCTpOuCTBa

U TIPAKTHICCKOE TIPUMCHECHHUE:
dhoToasiemMeHT, (OTONATUHK,
coJTHEeUHas ObaTapesi, CBeTOIHO]T

Habmronenune poroaddexra

Ha YCTAHOBKE C IMHKOBOM IJIACTUHOM.
HccaenoBanue 3aKOHOB BHEIITHETO
dbotorddexra.

OObsicHeHHE OCHOBHBIX ITPUHITUTIOB
JNEUCTBUSI TEXHUYECKUX YCTPOMCTB,
TaKHUX Kak: (OTOIIEMEHT, (POTOIATUHK,
coJIHEYHasi OaTtapesi, CBeTOUOI;

U YCTIOBHM UX 0€301macHoro
MIPUMEHEHUS B MPAKTUUECKOMN KU3HHU.
Peuienue pacueTHbIX 3a/1a4 € IBHO
3aIaHHON (PM3UYECKON MOJIEITBIO

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 GOpMyJT KBAHTOBOH OITHUKH.
Penienne kauecTBEHHBIX 3a1a4

C OIIOPOM Ha U3YyUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBaHTOBOW ONTUKH.
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Pacno3naBanue Qu3NYECKUX SBICHUN
B Y4€OHBIX ONBITAX:
dboTornekTpuieckuii 3¢ PexT, cBeTOBOE
JaBJICHUE.

Omnrcanne n3y4eHHbBIX KBAHTOBBIX
SIBIICHUW U TIPOLIECCOB

C UCTOJIb30BaHUEM (U3UUECKUX
BEJIMYHH: CKOPOCTh SJIEKTPOMATHUTHBIX
BOJIH, JIJTMHA BOJIHBI M 9aCTOTa CBETA,
SHEPTUs U UMIYJIbC (POTOHA

4.2

CtpoeHue atoMa

Mopens aroma Tomcona. OnbITbI
Pesepdopaa no paccessHuio
o-yactull. [ Inanerapnas monenn
aroMma. [Toctynatel bopa.
W3nydyenue u noriomnieHue GoToHOB
IIpHU MEPEXOJIE ATOMA C OJHOTO
YPOBHSI DHEPIUU HA Ipyroi. Buasl
crekTpoB. CIIeKTp ypOBHEU SHEPTUU
aToMa BOJOPOJA.

BomnHoBbIE cBOMCTBA YacTULL. BOJIHBI
ne bpoius. KopryckynspHo-
BOJIHOBOU JTyaJIu3M.

CrnoHTaHHOE U BBIHYXJIEHHOE
U3IIyYCHHE.

TexHUYeCKHe yCTpOUCTBA

Y PAKTUYECKOE IPUMEHEHHUE:
CIIEKTPAJIbHBIA aHAJIN3

Nzyuenune momenu onbita Pesepdopra.
IIpoBeneHue sKCIEpUMEHTA

10 HAOIIOJICHUIO TMHEWYaTOro CIeKTpa.
OrneHKa a0COJIFOTHBIX U OTHOCHUTEIBHBIX
MOTPEIIHOCTEN U3MEPEHUN (PU3UIECKUX
BEJIMYMH.

N3yyenne moaenu aroma: ToMcoHa,
MJITaHETApHOM MOJIENI aTOMa, MOJICIIH
aroma bopa.

N3ydenue criekTpa ypoBHEN SJHEPTUU
aToma Bojiopojia. O0bsicCHEHUE
MIPUHIIATIOB ICMCTBUS U YCIOBUI
0e30MacHOro MPUMEHEHHUS
CIIEKTPOCKOIIA, Jia3epa, KBAHTOBOI'O
KOMITbEOTEPA.

Pemienue kayecTBEHHBIX 3a7a4

C OIOPOU HA N3yYECHHBIE 3AKOHBI,
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(cmekTpockon), 1a3ep, KBAaHTOBBII
KOMITBIOTEP

3aKOHOMEPHOCTH ¥ (PU3HUECKHE
SBJIEHUS IO TeMe «CTpOEHUE aToMay.
Pacno3naBanue puznueckux sBICHUN
B YUEOHBIX OMbITaX: BOSHUKHOBEHUE
JMHEWYATOro CIEKTPa U3ITyUYEHHUS.
AHaJIi3 KBAaHTOBBIX MPOLIECCOB

U SIBJIEHUM C UCTIOJIb30BAHUEM
nocrynaros bopa

4.3

ATOMHOE PO

OKCNEpPUMEHTHI, TOKA3bIBAIOIIHE
CJIOHOCTb CTPOEHUS SpaA.
OTKpBITHE PATMOAKTUBHOCTH.
Omneitel Pezepdpopaa

IO OIPEAEIICHUIO COCTaBa
PaAMOAKTUBHOTO U3JTyYECHHUSI.
CaoiicTBa anbda-, Oera-,
ramMma-u3nydeHus. Biusaue
PaAMOAKTUBHOCTH Ha JKUBBIC
OpPTraHU3MBI.

OTKpbITHE TPOTOHA U HEUTPOHA.
Hyxiionnas mozmens siapa
I'eiizenOepra-BaHEHKO.

3apsia saapa. MaccoBoe 4ucio siapa.
N3otomsL.

Anbda-pacnaj. IIEKTPOHHBIN

U TO3UTPOHHBIN OeTa-pacnaj.
["'amma-uznyuenne. 3aKkoH
paZMOaKTUBHOIO pacmaja.

N3yyeHne 3kCnepuMeHTOB,
JIOKa3bIBAOIINX CIIOAKHOCTb CTPOEHUS
aTOMHOTO sI/Ipa.

HccnenoBanue TpeKOB YaCTHIL

(o roToBBIM (oTOoTrpadusim).
N3ydenue siepHbIX CUIL, SIIEPHBIX
peakuii CHHTE3a U pacnaja,
TEPMOSIICPHOTO CUHTE3A.

N3ydenue HyKJIOHHOW MOJIENH sapa
I'eiizenOepra-lBaHeHko.

OO®bsacHeHue ycTpoiicTBa

Y IPUMEHEHUSI TO3UMETPA, KaMepbl
Buiibcona, siiepHoro peakropa,
aTOMHOU OOMOBI.

Pemenue 3agau ¢ onopou

Ha MOJIyYEHHbIE 3HAHUS, B T.4. O 3apsijie
Y MacCOBOM YHCIIE sIpa.
Pacno3naBanue Gpu3ndeckux sBIeHUN
B YUEOHBIX OMBITaX U B OKPY>KAIOIICH
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DHeprus CBsI3U HYKJIOHOB B SIIpE.

S nepHble CHIIBL.

Hedekt macch sapa.

SAnepHble peakuuu. [lenenue

Y CHHTE3 S1€EP.

SAnepHbiii peakrop. TepMosiaepHbIn
cunTes. [IpoGaembl U epcneKTUBbI
SAIEPHON YHEPIETUKMU.
DKOJIOTHYECKHE ACTIEKTHI IAEPHOU
DHEPIeTUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE
IIO3UTPOHA.

Metop! HaOIIOACHUS

Y PETUCTPALIUU 3JIEMEHTAPHBIX
YacTHL.

OyH/IaMEHTAJIbHBIE
B3auMoaecTBUs. EquHCTBO
(bu3HYecKoi KapTUHBI MUPA.
TexHuueckne ycTpomucTBa

Y IIPAKTUYECKOE IPUMEHEHHUE:
NO3UMETp, Kamepa BuiibcoHa,
SIEPHBINA PEaKTOp, aTOMHAsi OomOa

YKW3HU: €CTECTBEHHAS U UCKYCCTBEHHAs
PaIOaKTUBHOCTb.

Onucanye KBaHTOBBIX SIBICHUM

Y IIPOLIECCOB C UCTIOJIb30BAaHUEM
(U3UYECKUX BEJIMYUH: TICPHO/T
MOJypacraia, SHEPrus CBSI3U aTOMHBIX
sanep, neexT Macchl spa.

AHanu3 NpoLeccoB U SIBIICHUN

C MCNOJIb30BaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPAHEHHUS
BJIEKTPUYECKOTO 3apsifa, 3aKOH
COXpPaHEHHsSI MAaCCOBOTO YMCJIA,
nocryJiatel bopa, 3aKoH
pPaIMOAaKTHBHOIO pacmnaja.

VYyactue B paboTe Kpyrjioro croia
«PyHIaMEHTAJIbHBIC B3aUMOJACUCTBU.
EnunCcTBO hmznyeckoil KapTUHBI MUPaY.
Hcnonb3oBanne nHGOPMAITHOHHBIX
TEXHOJIOTUM JIJIS1 TOMCKA,
CTPYKTYPHUPOBAHUS, UHTEPIPETALIUN

U TIpeICTaBlIeHUs] HH(OpMaLUU

IIPU MOJITOTOBKE COOOITICHUH

O NPUMEHEHNH 3aKOHOB KBAHTOBOM
(bU3UKHN B TEXHUKE U TEXHOJIOTHUSIX,
AKOJIOTUYECKUX ACIIEKTaX SICPHOMN
SHEPreTUKH

Hroro no pazgeny

15
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Pa3znes 5. DiieMeHTBI ACTPOHOMHUH U ACTPOPU3UKH

5.1

DJIEMEHTHI
aCTPOHOMUU
U acTpOoU3HUKHU

7

Dranbl pa3BUTHS ACTPOHOMHH.
[TpuknagHOe 1 MUPOBO33PEHUECKOE
3HAYEHWE aCTPOHOMUM.

Bun 3Be3gnoro ne6a. Co3Besausi,
SIPKHUE 3BE3]IbI, TUTAHETHI, UX
BUIMMOE JBHKECHUE.

ComnHeunas cucremMa.

Comnane. CojiHeYHAast aKTUBHOCTb.

Hctounuk sHeprun CoyHIA U 3BE3]I.

3Be3/1bI, UX OCHOBHBIC
XapaKkTepUCTUKHU. Jluarpamma
«CHEKTPAJIBbHBIN KIIACC —
CBETHUMOCTBY. 3B€3/IbI ITITaBHOU
MOCJIEI0BATEIIbHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTb» 115 3B€3/1
IJIaBHOM I1OCJI€A0BATEIbHOCTH.
BuyTpeHHee cTpoeHue 3BE3 /.
CoBpeMeHHbIE TPeACTaBICHUS

O IPOUCXOKIAECHUH U IBOITIOLUN
CoJHna ¥ 3Be3/. DTallbl )KU3HU
3BE3.

Muneunsiii [Iyts — Hama ['anmakTuka.
ITonoxxenue n nmxenne CorHIa

B ['anmakTuke. THUIIBI rajJakTHK.
Paanoranaktviku u KBa3apsl.
UepHble ABIPHI B sA/Ipax TAIaKTHK.

[Toaroroska cooO1eHmii 00 PTanax
Pa3BUTHUS aCTPOHOMUH, O TPUKJIIATHOM
¥ MHPOBO33PEHYECKOM 3HAUCHUHU
aACTPOHOMMH, O METOJIaX MOJyYEHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUM,
OTKPBITHSAX B COBPEMECHHOM
ACTPOHOMMUM.

N3ydeHune coBpeMeHHBIX
peACTaBICHUN O IPOUCXOKICHUN

n 3BoJrrorM COJTHIIA B 3BE3]I.
N3yyeHne TUIIOB rajlakTuK,
paauoTalakTUK U KBa3apoB.
N3yuenune aBuKEHUS HEOCCHBIX TEII,
ABOJIIOIUH 3Be3/] U BeceneHHOM,
MIPOIIECCOB, MPOUCXOASAIINX B 3BE3/1aX,
B 3BE3JIHBIX CHCTEMAX,

B MEXTIAKTUUECKOM cpejie,
MaclITabHOU CTPYKTYyphl BeeneHHOW.
Oo6mbsacuenue pacmpenus Beenennon
Ha OCHOBE 3aKoHa Xa00u1a.
[ToaroToBka K 00CYXICHUIO
HEpENICHHBIX TPOOJIEM aCTPOHOMHUH.
[IpoBenenne HabIrOACHUI
HEBOOPYKEHHBIM TJIa30M

C UCTOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKESHUH JIJIs1 OTIpeIeTICHUS
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Bcenennas. Pacummpenue
Bcenennoii. 3akon Xa00mna.
Pazberanue ranaktuk. Teopus
bousbiioro B3peiBa. PennkroBoe
W3JIyYCHHE.

MacmrabHas cTpykTypa
Bcenennon. Meraranakruka.
Hepemennsie mpoOiaemsl

MOJIOXKEHUSI HEOECHBIX 00BEKTOB

Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausi CeBepHOro noiaymapus

U SIPKUE 3BE3/bI.

[IpoBenenue HaOIIOACHUI B TEIECKON
Jlynsl, naner, Mueunoro Ilytu.
VYyacTue B IUCKYCCUH O HEPEIICHHBIX
npo0semMax aCTpOHOMHH

aCTPOHOMMHU
Hroro no pazgeny 7
Pa3nen 6. O000maroiee noBToOpeHue
6.1 | Obobwaromee 4 O0600uIeHne U cucTeMaTU3aLUs VYyacTue B AUCKYCCUU O posIH (PU3UKU
IIOBTOPEHHE COJIepKaHusl pa3/iesioB Kypca 1 ACTPOHOMUHU B Pa3IMYHbIX chepax

«Mexanuka», «MoJekyJsipHas
($u3HMKa U TEPMOJIUHAMHUKAY,
«QnexkTpoauHaMukay, «Konebanus
1 BOJHBI», «OCHOBBI CIICIIMAJIbHOM
TEOPUH OTHOCUTEIIBHOCTHY,
«KBanToBas pusrkay, « JIeMEHTHI
aACTPOHOMUU U aCTPOPHUIUKIY.
Ponb puszuku u actpoHOMUn

B DKOHOMHYECKOM,
TEXHOJIOTMYECKOM, COL[UAILHOMN

Y OTUYECKOU chepax AesITeIbHOCTH
YeJI0BeKa, poJib U MECTO (PU3UKU

1 CTPOHOMHU B COBPEMEHHOM
Hay4YHOU KapTUHE MUPA, 3HAYECHUE

JICSITEIbHOCTH YEJIOBEKA.
[Toaroroska cooOILIEHMIT O MECTE
br3uYeCcKOr KapTUHBI MUPA B PATY
COBPEMEHHBIX TMPEICTABICHUI

O IIPUPOJE.

BrlinonHenue yueOHbIX 3aaHui,
JIEMOHCTPUPYIOIIUX OCBOECHHUE
OCHOBHBIX MOHATHUH, (DH3NISCKUX
BEJIMYMH U 3aKOHOB Kypca (pU3NKU
10-11 xmaccoB
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OITMCaTEIbHOM,
CHUCTEMaTU3HUPYIOLIEH,
00BSCHUTETTLHOMN

Y IPOTHOCTUYECKOU )y HKITHIA
bu3ndecKoit Teopum,

poJib GU3HYECKOM TEOPUU

B (POpPMUPOBAHUY TIPEICTABICHUN
0 hU3HYECKON KapTUHE MUPA, MECTO
(bu3HYeCKOi KapTUHBI MUPa

B 00I1IEM PSIAy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX
MPEJICTABICHHUM O IPUPOJIE

Hroro no pasgeny 4
Pe3epBHOE BpeMms

OBIIEE KOJIMYECTBO 68
YACOB IIO ITTPOT'PAMME
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HEPEYEHDb (KOAU®UKATOP) PACITPEJAEJIEHHBIX 110 KTACCAM
MPOBEPAEMBIX TPEGOBAHUM K PE3YJIbTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHON IPOT'PAMMBI CPEJTHET'O OBIIETO
OBPA30BAHUA U DJIEMEHTOB COAEPKAHUA 110 ®PUSUKE

B ¢enepanbHBIX M perHMOHATBHBIX TPOIEAYpax OIEHKH KadecTBa 0Opa3OBaHUs
UCTIONB3YETCs MepedeHb (Koau(ukaTop) pachpeesIeHHbIX MO KJaccaM IPOBEPSIeMBIX
TpeOOBaHMIA K pe3yJbTaTaM OCBOCHHS OCHOBHOW 0OO0pa30BaTEIBbHOW TMPOTPaMMBbI
CpeaHero o01ero 00pa3zoBaHus U JIIEMEHTOB COACPKAHUS TTO (PUBHUKE.

10 KJIACC

IIpoBepsieMble TPeOOBAHUA K Pe3yJbTaTaM OCBOCHUSI OCHOBHOI 00pa3oBaTeILHOM
MPOrpaMMblI

Kon IIpoBepsiemble IpeAMETHBIE PE3YIbTaThl OCBOCHUS OCHOBHOU
IIPOBEPSIEMOTO o0pa3oBaTeIbHON IPOrpaMMBbl CPETHETO 00IIET0 00pa30BaHUs
pesynbTara
10.1 JleMoHCTpUpOBaT, Ha TMpuUMEpax pojib M MECTO  (PUBHKHU

B ()OpMHUPOBAHUN COBPEMEHHON HayYHON KapTHUHBI MUpPa, B Pa3BUTHH
COBPEMEHHOW TEXHUKH U TEXHOJIOTUN, B PAKTUYECKOMN JIESITEIbHOCTH
JIroJien

10.2 Y4YuTHIBaTh TPAHUIIBI MPUMEHEHHS U3yUYCHHBIX (PU3UUECKUX MOJICIICH:
MaTepHalibHasl TOYKa, WHEPIHAIbHASI CUCTEMa OTCYeTa, abCOIIOTHO
TBEPJIO€ TEJO, UACATbHBIN I'a3; MOACIH CTPOCHUS Ta30B, KUAKOCTEH
U TBEPABIX TEJN, TOYCUHBIM BJIEKTPUUECKUN 3apsA]l — MPU PEUICHUU
buznyeckux 3a1ad

10.3 Pacno3naBath ¢uszuyeckue siBaeHUS (MPOIECCH) U OOBICHATH UX
Ha OCHOBE 3aKOHOB MEXAHWKHU, MOJEKYJSIPHO-KMHETUYECKONW TEOPHUHU
CTPOEHHs  BEHNIECTBA M JJIEKTPOJMHAMUKH:  PABHOMEPHOE
U PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUKEHUE, CBOOOTHOE MaIeHHE
T€N, JBUJKEHHE [0 OKPY)KHOCTH, MHEPLMs, B3aWMOJIECHCTBUE TEN;
b dy3usi, OpoOyHOBCKOE NBIKEHHE, CTPOCHHE KUIKOCTEH U TBEPABIX
T€l, HW3MEHeHHWe oO0bema TeJd TMpU HarpeBaHuu (OXJaKICHUH),
TEIUIOBOE PABHOBECHE, HWCIIAPEHUE, KOHJEHCAlus, ILJIABJICHUE,
KpUCTA/NIA3alUsl, KUIIEHUE, BIAXKHOCTh BO3AYyXa, IIOBBIIICHUE
JABJICHUS Ta3a MPU €ro HarpeBaHUH B 3aKPBITOM COCY/IE, CBSI3b MEXKY
napamMeTpaMH COCTOSIHUA ra3a B HM30MPOLECCaX; IEKTpHU3aUus Ted,
B3aMMOJICHCTBHE 3apsI0B
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10.4

OnuceiBaTh MEXaHMYECKOE [JBUXKEHHE, HCIHOJb3Yys (U3NUYECKUe
BEJINYMHBI: KOOPAMHATA, IIyTh, IIEPEMEILEHUE, CKOPOCTh, YCKOPEHNUE,
Macca Tela, CUla, UMIYJbC TeJa, KUHETUYECKas DHEprus,
NOTEHUMANbHASL JHEPrusi, MeXaHuueckas paldoTa, MeXaHW4ecKas
MOILHOCTh;, IPU ONMCAHWU INPAaBUIBHO TPAKTOBATH (U3NUECKUN
CMBICI HCIIOJIB3YEMBIX BEJIMYMH, HMX OO0O3HAUEHUS U EIUHMIIBI,
HaXOAUTh (DOPMYIIBI, CBSI3BIBAIOIINE JAaHHYIO (DU3MUECKYIO BETUYUHY
C APYTMMH BEJIMYMHAMU

10.5

OnuchIBaTh N3yYCHHBIC TETUIOBBIEC CBOMCTBA TEJ U TEIUIOBHIC SBJICHUS,
UCTIONB3Ysl (U3NYCCKUE BEIMYMHBI JaBIIEHUE Tasza, TeMmIlepaTypa,
CpemHsIsl KHHETHYECKass YHEPTUs XaOTUYECKOTO JBMKCHHUS MOJIEKY,
CpPEIHEKBapaTHYHAS CKOPOCTh MOJICKYJ, KOJHUYECTBO TEIUIOTHI,
BHYTPEHHSIS dHEprus, pabora raza, KOI(PPUIMEHT TMOJIE3HOTO
JNEUCTBUSA TEIUIOBOTO JIBUTATENS; TP ONMUCAHWUU  TPABUIBHO
TPaKkTOBaTh (DU3UYECKUNA CMBICT HCHOJIB3YEMbIX BEJIMYUH, UX
0003HAaUeHUsS W CJAWHHIIBI, HAXOAUTh (POPMYIbI, CBS3BIBAIOIIHEC
JTaHHYI0 (PU3UYECKYIO BETUYNHY C APYTUMHU BETUIHHAM

10.6

OnuceiBaTh  HW3y4YEHHBIE  JJIEKTPUYECKHME CBOMCTBAa  BEIECTBA
U DJIEKTpUYECKUE SBIEHUS (IPOLECCHI), HUCHONB3YS (PHU3UUECKHE
BEIIMYUHBL:  DJICKTPUYECKUM  3apsif,  JJIEKTPUYECKOE  IIOJIE,
HaIlpSDKEHHOCTh  TOJISI,  HOTEHLMAl, pPAa3HOCTh  MOTEHIUAJIOB;
OpU ONHMCAHWU TPABUIBHO TPAKTOBATH (U3MUYECKUH  CMBICH
UCIIOJIb3YEMBIX BEJIMYMH, UX OOO3HAUYECHHUS U €IUHUIIBI; YKa3bIBaTb
(dbopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (PU3NUYECKYIO BEIUYUHY C IPYTUMH
BEJIMYMHAMU

10.7

aHAJIM3UPOBATh (PU3MUECKHE TNPOLUECChl M SBJICHUS, HCIOJIb3Ys
(du3HYecKre 3aKOHbI U MPUHIUIIBI: 3aKOH BCEMUPHOTO TsroteHus, I, 11
u Il 3axoHbl HprOTOHA, 3aKOH COXpaHEHUs MEXaHUYECKOM SHEPIUH,
3aKOH COXPAaHEHUS UMITYJIbCA, IPUHLIUI CYNEPIO3ULUNA CUII, TPUHLIMII
PAaBHONPABUS WMHEPLUAIBHBIX CHUCTEM OTCYETA; MOJEKYJIPHO-
KMHETUYECKYIO TEOPHUIO CTPOCHUS BEILECTBA, I'a30BbIE 3aKOHBI, CBA3b
CpeaHEN KUHETUYECKOW DSHEPIrUU TEIUIOBOTO JBUKEHHSI MOJIEKYJI
¢ abCOIOTHOM TeMIEPaTypoid, MePBbIi 3aKOH TEPMOJIMHAMUKY; 3aKOH
COXpaHEHMSl DJEKTPUYECKOTO 3apsia, 3akoH Kynona; mpu sTom
pasznuyaTh CIOBECHYIO (DOPMYIIMPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOe
BBIpQXXEHHE U yCIOBUS (TPAHULIBI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBSCHAT, OCHOBHBIE NPHUHIMIBI JEUCTBUS MAalIUH, MPUOOPOB
U TEXHUYECKUX YCTPOMCTB; pas3jinyaTh YCJIOBHS HX O€30MacHOro
VICIIOJIb30BAHUS B IIOBCEHEBHOM KU3HU
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10.9

BBITTOTHATE 3KCIEPUMEHTBI 110 MCCIICIOBAHUIO (PU3NYECKUX SBICHUN
U TIPOIIECCOB C WCIIOJIb30BAHUEM TPSIMBIX U KOCBEHHBIX H3MEPEHUMH;
npu dToM (QopMmynaupoBaTh Mpobiiemy (3aladyy) H THUIOTE3Y
y4e0HOr0 IKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUsI, TPOBOUTH OTBIT U (HOPMYITUPOBATH BHIBOIBI

10.10

Ocy1iecTBiATh MpsIMbIE U KOCBEHHbIE H3MEpEHUs (U3HUYECKUX
BEJIMYMH; MPU ATOM BBIOMPATh ONTUMAJIBHBIM CIMOCOO H3MEpPEHUs
Y HCIIOJIb30BAaTh U3BECTHBIC METOBI OLICHKH MTOTPEIIHOCTEN N3MEPEHNI

10.11

HccnenoBath 3aBHCUMOCTH  MEXIy (U3UYCCKHUMH BEIUYHHAMHM
C MCTOJIb30BAaHUEM MPSIMBIX U3MEPECHHI; MPHU dTOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh pE3yJbTaThl TOJYYCHHON 3aBUCUMOCTH
(bU3UYECKUX BEJIIMYMH B BUJAEC TAOJHI] M rpadUKOB, JCIATh BHIBOIBI
10 pe3yJIbTaTaM HCCIIeIOBAHUS

10.12

CobOmonmate mpaBwiia 0€30MAaCHOTO Tpyda TpU  TMPOBEIACHUU
UCCJICIOBAaHUIA B paMKaxX Y4eOHOTO OJKCIEpUMEHTa, Y4eOHO-
UCCJIeIOBATEILCKONW M MPOCKTHOM NEATEeILHOCTH C MCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYAOBAHUS

10.13

Pemiats pacuetHsie 3a7auu ¢ SIBHO 3a7aHHOM (hU3NYECKOU MOJIENbIO,
UCTOJIb3Ysl (PU3MYECKHE 3aKOHBbl M TMPUHLMUIBI; HA OCHOBE aHallM3a
YyCIOBHSI 3aJa4yd  BbIOMpPATh (U3MUECKYI0 MOJEJNb, BBIIEIATh
(du3nueckre BeIMYUHbI U (OPMYJIbl, HEOOXOIUMBIE JIJISl €€ PEIICHHUS,
IPOBOJUTH PACUETHI U OLIEHUBATh PEATBbHOCTD MOJYYEHHOTO 3HAUCHHUS
(bU3UYECKON BETMYNHBI

10.14

Pemate  kayecTBEHHbIE  3aJauyu:  BBICTpPAWBATh  JIOTUYECKHU
HEMPOTHUBOPEUYMBYIO LETIOYKY PACCYKIACHUN C OMOPOW HA W3yUYEHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS

10.15

Ucnonb3oBaTte mpu pemieHuH ydeOHBIX 3a7ad  COBPEMEHHBIE
UH(OPMAIIMOHHBIE TEXHOJIOTUU [UJISl TOMCKA, CTPYKTYpUPOBaHUS,
WHTEPIPETAUA U TPEACTaBICHUS Y4EeOHOW M Hay4YHO-IIOMYJISPHOMN
uH(pOpMaIH, TTOTYYEHHON W3 Pa3IMYHBIX UCTOYHHKOB; KPUTUUYECKH
aHAJIM3UPOBATh MOJyYaeMyt0 HHPOPMAIIUIO

10.16

[IpuBOIMTE TIPUMEPHI BKJIA/a POCCUUCKUX M 3apPYOCIKHBIX YUCHBIX-
(GU3HKOB B pa3BUTHE HAYKH, OOBSICHEHUE IMPOIIECCOB OKPYIKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH

10.17

Vcronp30BaTh TEOpPETHUECKHE 3HAHMS MO (U3WKE B TOBCEIHEBHOM
YKU3HU JIJ1s1 o0ecreueHus: 0e30MacHOCTH Mpu 0OpalieHuu ¢ mpudopamu
U TEXHHUYCCKUMHU YCTPOHCTBAMH, JUISI COXPAHCHHUS  3I0POBBS
U COOJIIOJIEHUSI HOPM DKOJOTHYECKOTO TMOBEACHHUS B OKpPYXKAIOIICH
cpene
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10.18

PaGoTath B rpyrmme ¢ BBIOJHEHUEM PA3IUYHBIX COLMAIBHBIX POJIEH,
IUTAaHUPOBAaTh ~ pabOTy  TPYIIbI, PAIMOHATBLHO  PACTIPEICISTH
00SI3aHHOCTH U IUJIAHUPOBATh JACATEILHOCTh B HECTaHAApPTHBIX
CUTyallUsiX, aJICKBaTHO OILEHMBATh BKJIAJ KaXXJIOr0 M3 YYaCTHUKOB
IPYIIBI B pEHIEHUE paCCMATPUBAEMON MPOOIEMBI

IIpoBepsieMble 3J1eMEeHTHI COAePsKAHUS

Kon
paznena

Kon
MIPOBEPSIEMOTO
DJIEMEHTA

[IpoBepsieMbI€ 3IEMEHTBI COACPKAHUS

OU3NKA UMETOJbI HAYYHOTI'O ITO3HAHWA

1.1

®dusuka — Hayka o mpupoie. Hayunsle MeTOabI NO3HAHUS
OKpy»Xarwuiero mupa. Poilb 3KCHEpuMEHTa W TEOpUH
B [IPOIIECCE MMO3HAHUS MPUPOIbl. DKCIEPUMEHT B (pU3UKE

1.2

MopenvupoBanue (GU3NUECKUX SBICHUW M IPOIECCOB.
Hayunble runore3pl. Pu3nyeckue 3aKOHbI U TEOPHUH.
I'panunel npumMeHUMOCTH  (U3UYECKHX  3aKOHOB.
[Ipuamun  coorBercTBHA. Poap um  mecTto  (u3UKH
B ()OpPMUPOBAHNH COBPEMEHHON HAy4YHOU KapTHUHBI MUPA,
B IPAKTUYECKOU JIESITEIbHOCTH JIFOJIEH

MEXAHHNKA

2.1

KNUHEMATHKA

2.1.1

MexaHnueckoe JIBUYKCHHE. OTHOCHUTENBHOCTD
MEXaHUYECKOr0  JIBHXKCHMS. Cucrema  orcyera.
Tpaexropus

2.1.2

IIepemerenue, CKOPOCThb (cpennsis CKOpOCTb,
MTHOBEHHasi CKOPOCTb) U YCKOpPEHHE MaTepHabHON
TOYKH, HMX TMPOCKIIMU HA OCH CHUCTEMbl KOOpPJUHAT.
CroxeHue nepeMenieHui 1 CJI0KeHUe CKOPOCTEN

2.13

PaBHOMEpHOE M PABHOYCKOPEHHOE MPSMOJIMHEHHOE
nerxkenue. ['paguku 3aBUCUMOCTH KOOPJUHAT, CKOPOCTH,
YCKOPEHHUs], yTU U MEePEMEICHUsI MaTepUaIbHOM TOUYKU
OT BpEMEHU

2.14

CBoOoiHOE MajicHue. Y CKOpEHHE CBOOOTHOTO MaICHHS

2.1.5

KpuBonuuelinoe nBuxkeHue. PaBHOMEpPHOE [BHIKEHHE
MAaTEPUAJIBHOM  TOYKM IO  OKPYKHOCTH.  YTJIOBas
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CKOpOCTb, JHMHEWHass CckopocTb. llepuon wm wyacrora.
LleHTpOCTpEMUTENBHOE YCKOPEHUE

2.1.6

TexHudeckue  yCTpPOWCTBA:  CHUAOMETP,  JABUKEHUE
CHaps10B, LICITHBIC U PEMEHHBIE IIEpelaun

2.1.7

[IpakTnueckue  pabotTel. V3MepeHne  MrHOBEHHOU
ckopoctu. MccnenmoBanue COOTHOLIEHHSI MEXKTy ITyTSMH,
NPOMJICHHBIMU TEJIOM 3a IOCJIEAOBATEIbHbBIE PpaBHBIC
MIPOMEKYTKH BPEMEHH IIPU PAaBHOYCKOPEHHOM JIBUKCHUU
C HaAyaJbHOM CKOPOCTBIO, pPaBHOW HyJ0. HM3ydenue
JNBW)KEHHSI IIApUKa B BA3ZKOM KUAKOCTU. l3yueHue
JBIKEHUS Teja, OpOIIEHHOT0 TOPU30HTAIBLHO

2.2

JTMHAMUKA

221

[Ipuauun otHocurenbHOCTH ['amuiies. IlepBbiil 3aK0H
Herorona. MHepimanbHble CUCTEMBI OTCUETA

22.2

Macca rena. Cuna. [IpuHUIun Cyneprno3uiuy Cuil

223

Bropoit 3axkoH HproToHa 1 MarepuanbHOW TOYKH
B uHepuanbHoi cucteme orcuera (MMCO). Tperuit 3akoH
HproroHna /st MaTepuaabHBIX TOUEK

224

3akoH BcemHupHOro tsarorenus. Cuna tsoxectu. [lepas
KOCMMYECKast CKOpPOCTh. Bec Tena

225

Cuina ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuia TpeHUs CKOJIbKEHUS
u cuna tperus mnokos. Koaddumment tpenus. Cuna
CONPOTHUBIICHUS MPH JIBXKCHUH TeJa B )KUJKOCTH UJTU Tra3e

2.2.7

bHOC U BpallaTCIIbHOC ABMIKCHUC a0COJIFOTHO

2.2.8

MoMeHT cuiibl OTHOCUTEIIBHO OcH BpamieHus. [linedo
cuibl. Y ciioBHs paBHOBecus TBepAoro tena B UCO

229

TexHuueckue yCTpPOWCTBA: IOAIIMIHUKYN, JIBUKCHUE
VCKYCCTBEHHBIX CITYTHUKOB

2.2.10

[IpakTudeckue pabotTel. M3yueHnue nBHKEeHUS Opycka
10 HAKJIOHHOM IJIOCKOCTH T10JI ACMCTBUEM HECKOJIBKHUX CHII.
HccnenoBanne 3aBUCUMOCTH CHJT YIIPYTOCTH, BOSHUKAFOIIMX
B JedopMupyeMorl TpyKUHE W PE3MHOBOM 00pasile,
OT BeJMYMHBI UX Jnedopmaruu. VMcciaenoBanue ycioBuit
PaBHOBECHS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUS
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23 3AKOHBI COXPAHEHUA B MEXAHUKE

2.3.1 Nmnynbc MaTepuanbHOW TOUYKH, CHCTEMBI MATEPUAIIBHBIX
To4eK. UMMyJIbC CUIIBI U U3BMEHEHHUE UMITYJIbCca Teja

2.3.2 3akoH coxpaHeHusi ummyinbca B HMCO. PeaktuBHOe
JIBUYKEHUE

233 Pabota cunbl

234 MOIIHOCTh CUIIBI

2.35 Kunernueckas sHeprus maTepuaibHOM TOUYKH. Teopema
0 KMHETUYECKOU SHEPTUH

2.3.6 [ToreHnmanbHass sHeprud. I[loTeHnmanbHas SHEPrus
ynpyro nedopmupoBaHHON mpyxuHBL [loTeHnnampHas
IHEPrus Tena BOJINU3M MOBEPXHOCTH 3EMITH

2.3.7 IloTeHnmanpHBIE W HENOTEHIMANbHBIE CHIBL. (CBA3b
paboThl  HEMOTEHUUAJIBbHBIX CWJI C  HU3MEHEHUEM
MEXaHUYECKOI SJHEPTUU CUCTEMBI TEJ. 3aKOH COXPaHEHUS
MEXaHUYECKOI YHEPTUH

2.3.8 Yupyrue v Heynpyrvue CTOJIKHOBEHUS

2.3.9 TexHnueckne yCTpOWCTBA: JBUKEHHE PAKET, BOJOMET,
KOIep, MPY>KUHHBIN NUCTOJIET

2.3.10 [IpakTuyeckue pabotel. 3ydeHne cBsI3U CKOPOCTEH Tel
npu Heynpyrom ypaape. VcciemoBaHue CBsi3U paOOThI
CUJIbI C U'3MEHEHUEM MEXaHUYECKOM SHEPIUH Tea

3 MOJIEKVYIJIAPHASA ®U3UKA U TEPMOJAMHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOI TEOPUU

3.1.1 OCHOBHBIE  TIOJIOKEHUSI  MOJIEKYJISIPHO-KUHETHYECKOM
teopun. bpoyHoBckoe asuxenue. uddysus. Xapaxkrep
JNBWKEHUS U B3aUMOJECHCTBUS YacTHUIl BEILIECTBA

3.1.2 Mopenu CTpoeHMsl Tra3oB, >KMAKOCTEH W TBEPABIX TEIN
1 00BICHEHNE CBOMCTB BEIIIECTBA HA OCHOBE THX MOJIEIIEH

3.1.3 Macca Monekyn. KomnuectBo BemiectBa. IlocTosiHHas
ABorajipo

3.14 TennoBoe paBHOBecue. Temrieparypa U e€e U3MEPECHHUE.
[IIxana temneparyp Llenbcus

3.1.5 Mopens wupeanbHoro raza. (OCHOBHOE ypaBHEHHUE

MOHCKYHHPHO-KHHCTH‘IGCKOﬁ TCOPHUHN UACAJIBHOTO I'a3a
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3.1.6

AOcontoTHas ~ TemmepaTypa Kak  Mepa  CpeaHei
KMHETUYECKOW JHEPIUM TEIJIOBOTO JBHXKCHUS YaCTHL
ra3a. [[Ikana remneparyp KenbBuna

3.1.7

VYpaBuenue Knanelipona — MenneneeBa. 3akoH JlansToHa

3.1.8

['a3oBbie 3akoHBI. M3omporeccsl B HACaTbHOM Tase
C TIOCTOSHHBIM KOJMYECTBOM BEIIECTBA: HU30TEpMa,
u30xopa, uzobapa

3.1.9

TexHuyeckue yCcTpoiicTBa: TepMOMETP, OApOMETP

3.1.10

[IpakTnueckue pabGoTel. M3MepeHue Maccbl BO3ayXxa
B KJacCHOM KoMHare. lcciienoBaHue 3aBHCHMOCTH
MEXy IIapameTpaMy COCTOSIHUS pa3peKEeHHOTO ra3a

3.2

OCHOBbBI TEPMO/IMHAMUKUA

3.2.1

TepmoauHaMuueckass cucTteMa. BHYTpeHHSST SHeprus
TEPMOAMHAMHYECCKON  CHCTEMBI W CIIOCOOBI  €¢
W3MEHEHUS

322

KonuvectBo Temnotel U pabota. BHyTpeHHssl 3HEprus
OJIHOATOMHOT'0 UJI€AJIBHOI'O Ta3a

3.23

Buael temonepegayu: TEMJIONPOBOIHOCTb, KOHBEKIIHS,
W3J1yYEHHUE. TenmoeMKoCTh Tela. Y nenbHas
TEIUIOEMKOCTh BellecTBa. PacueT KoJmuyecTBa TEIJIOTHI
IIpU TEIUIONEpeaaye

324

[IepBb1ii 3ak0H TepMoauHAMUKU. [IpuMeHeHne nepBoro
3aKOHA TEPMOJIMHAMUKH K u3ompoleccaM. ['padudeckas
UHTEpHpeTanus padoThl ra3a

3.25

TennoBble MamuHbl. [[pUHIUIIBI IEHCTBUS TEIIOBBIX
MmaituH. [IpeoOpa3oBaHus SHEPTUH B TEIJIOBBIX MaIlIMHAX.
Koadpdpumment monesnoro neiictBus (mamee — KIIJI)
terioBor MamuHbl. [{ukn Kapro u ero KII]

3.2.6

Bropoit 3akon  tepmomunamuku. HeoOpaTumocTsb
IpOLIECCOB B Ipupoje. TemnoBele  JBHUraTelu.
DKOJIOTUYECKHE MPOOIEMBI TETUIOPHEPTETUKH

3.2.7

TexHuyeckue yCTpPOWMCTBA: JBHUrarellb BHYTPEHHETO
cropaHusi, ObITOBOM XOJOJUIBHUK, KOHIUITMOHED

3.2.8

[IpakTnyeckue paboTHI. N3mepenue YIEIbHOU
TEILUIOEMKOCTH
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33 ATPET'ATHBIE COCTOSAHUA BEILIECTBA. ®A30BbBIE ITEPEXO/1bI

3.3.1 [Tapoobpa3oBanue u  KOHJeHcarus.  VcmapeHwue
U KUIEHWe. YJAelbHas TeIuioTa M[apoo0pa3oBaHUs.
3aBUCUMOCTb TEMIIEPATYPhI KUTICHUSI OT JIABJICHUS

332 AOcComIoTHAasT U OTHOCUTENbHAS BJIKHOCTH BO3/yXa.
Hacpimennslii map

333 TBepnoe Teno. Kpucrammmueckue u amopdHbie Tena.
AHM30TPONHNS CBOMCTB KPUCTAIUIOB. JKHIKME KPUCTAILIIBI.
CoBpeMeHHbIE MaTepHUalbl

3.34 [LraBnenne w KpucTauM3auus. YJeabHAss TEIUIOTa
wiasieHus. Cyoaumanus

3.3.5 YpaBHEeHUE TEIIOBOrO OaiaHca

3.3.6 TexHnueckne yCTPOMCTBA: THTPOMETP M IICUXPOMETD,
KAJIOPUMETP, TEXHOJOTHMU TIOJIYYEHUS COBPEMEHHBIX
MaTepuaJioB, B TOM  4YHUCJIE€  HAHOMAaTEpPHUAJIOB,
Y HAHOTEXHOJIOTUHU

3.3.7 [IpakTuueckue padoThl. I3MepeHne BIaXXHOCTH BO3AyXa

4 DJIEKTPOIMHAMUKA
4.1 DJIEKTPOCTATUKA

4.1.1 DJIeKTpU3aLMs Tel. DIEKTpUdecKui 3apsia. [IBa Buaa
ANEKTPUYECKUX 3apsiI0B

4.1.2 [IpoBOOHMKH, TUDIIEKTPUKH U OTYIPOBOJHUKH

4.1.3 3aKOH COXpaHEHHUs ATIEKTPUUECKOTO 3apsiaa

4.14 BzaumoperiictBue 3apsaaoB. 3akoH Kynona

4.1.5 nyeckoe noje. HanpskeHHOCTh AJIEKTPUYECKOro

unuu. JIMHUKM HaNpsH>KEHHOCTH

4.1.6 PabGora cun snekrpocrarudeckoro mnoisis. llotenmmann.
Pa3nocTh moTeHmanos

4.1.7 [IpoBomHMKM W JOHUANEKTPUKHM B IOCTOSTHHOM
AIEKTPUUYECKOM Moe. [lusnexkrpruyueckas IpOHUIIAEMOCTh

4.1.8 OnektpoemkocTb.  Konpencatop.  DJIEKTpOEMKOCTb

IIIIOCKOI'O KOHICHCAaTOpa. BHGPFI/IH 3aAPAKCHHOT'O
KOHACHCATOpa
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4.1.9

TexHu4yeckre yCTpOWCTBA: JJIEKTPOCKOI, JJIEKTPOMETD,
IEKTPOCTATUYECKAS 3alIuTa, 3a3¢MJICHHE
ANIEKTPONPUOOPOB, KOHAECHCATOP, KCEPOKC, CTPYHHBIN
IIPUHTED

4.1.10

[Ipaktuueckue pabotel. H3MmepeHue 3IIEKTPOEMKOCTU
KOHJIEHCATOpa

4.2

[TOCTOSIHHBIN DJIEKTPUUECKUU TOK.

TOKU B PA3JIMYHBIX CPEJAX

4.2.1

VYciioBus CyIIECTBOBAHUS MMOCTOSIHHOTO 3JIEKTPAYECKOTO
toka. Uctounmku Toka. Cuiia Toka. I1oCTOSSHHBINA TOK

4.2.2

Hanpsixenue. 3akon Oma 11l yyacTka uenu

4.2.3

DIEKTPUUECKOE COMTPOTUBIIEHUE. Y JCIIBHOE CONPOTUBIICHHUE
BEIIECTBA

4.2.4

HOCJ’IGI{OB&TGJ’ILHOG, ImapajiIcIbHOC, CMCIIaHHOC
COCOANHCHUC ITPOBOJHHUKOB

4.2.5

Pabora anekTpudeckoro Toka. 3akon [[xoyis — JIenma

4.2.6

MOHIHOCTL QJICKTPUYICCKOI'O TOKa

4.2.7

anektpoABKymas cuna (nainee — OJIC) u BHyTpeHHEe
COIPOTHUBIICHUE UCTOYHHMKA TOKA. 3akOH OMa JJ1s1 TOJTHOM
(3aMKHYTOI1) AIEKTPUYECKOU 11(S1178 Kopotkoe
3aMBIKaHHE

4.2.8

DONeKTpOHHAs  TPOBOJUMOCTH  TBEPIBIX  METAJUIOB.
3aBUCHMOCTh COTIPOTHBIICHUS METAJNIOB OT TEMIIEPATYPHI.
CBepXIpoBOIMMOCTh

4.2.9

DneKkTpudyecKuid TOK B Bakyyme. CBOICTBA JIEKTPOHHBIX
IIy4KOB

4.2.10

[ToynpoBOAHUKM. CoOcTBeHHass W MpUMECHas
MPOBOJMMOCTh  NOJYyNpoBOAHUKOB. (CBoiicTBa  p-n
nepexonaa. [1oaynpoBoTHUKOBBIE TPHUOOPHI

4.2.11

DNEeKTPUYECKUM TOK B AIEKTPOIUTAX.
DIIEKTPOIUTHYECKAST JUCCOLUALINS. DIEKTPOIU3

4.2.12

DJIeKTpUUeCKU TOK B razax. (CamocTosATeNbHbIN
U HECaMOCTOATENIbHBIM  paspsd. Pasnuynbie  TUIBI
CaMOCTOATEIBHOIO paspsaa. Moiuus. [lnazma

93




denepanbhas pabouas nporpamma | Dusuka. 10—11 kinaccs! (6a30BbIi yPOBEHb)

4.2.13

TexHuueckne YCTPOMCTBA: aMIEPMETP, BOJBTMETP,
peocTaT, HCTOYHHMKHA TOKa, JIJIEKTPOHArpeBaTENIbHBIC
pUOOPHI, JIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMET]
CONPOTHUBJICHUSI,  BaKyyMHBIM  JUOJA, TEPMHUCTOPHI
U (GOTOPE3UCTOPhl,  MOJYNPOBOJHUKOBBIA  JTUOJ,
raJibBaHUKa

4.2.14

[Ipaktuueckne  pabotbl.  M3yueHue  CMELIAHHOTO
COCIMHEHUS PE3UCTOPOB.

N3smepenne DJIC UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
conpotusieHus. HaOmtonenue anexTponnsa
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IIpoBepsieMble TPeOOBAHUA K Pe3yJbTATaM OCBOEHUSI OCHOBHOI 00pa3oBaTeIbLHOM

NMPOrpaMmblI

Kon
IPOBEPSIEMOTO
pe3yibTaTta

[IpoBepsiembie MpeaMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOM
o0pa3oBaTeIbHON MporpaMMBbl CpeIHETO 0011ero 00pa3oBaHus

11.1

JleMoHCTpUpOBaTh Ha TIpUMEpax pojib M MECTO  (PUBHKHU
B (pOpMUPOBAHUU COBPEMEHHON HAYUYHON KApTUHBI MUPA, B Pa3BUTHH
COBPEMEHHOW TEXHUKHU U TEXHOJOTHM, B IPAKTUYECKON JIEATEIIBHOCTH
JFOACH, IEITOCTHOCT U €IMHCTBO (PU3UUECKON KapTHHBI MUPA

11.2

Y4YuThIBaTh TPaHULIBI IPUMEHEHHUSI U3YUYEHHBIX (PU3NYECKUX MOJIETIEH:
TOYEYHBINA JIEKTPUUECKUN 3apsl, IepHas MOJIEIb aTOMAa, HYKJIOHHAs
MO/JI€Ib ATOMHOTO Ipa MPH pelIeHnH (PU3NUECKUX 3a7a4

11.3

Pacno3naBath ¢usuyeckue siBIEHUS (MPOIECCH]) U OOBICHATh HX
Ha OCHOBE 3aKOHOB DJJICKTPOJMHAMHKHA ¥ KBAaHTOBOW (PU3HKH:
AJIEKTpUYECKass TPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XUMHUYECKOE,
MarHuTHOE€  JIEWCTBHSI  TOKAa,  B3aWMOJCHCTBHE  MAarHUTOB,
DJIIEKTPOMArHuTHasE  WMHIAYKUUS, JIeWCTBHE  MAarHUTHOTO  TIOJIS
Ha TPOBOJHUK C TOKOM W JBIDKYIIUHCS 3apsll, DJIEKTPOMArHUTHBIC
KOJie0aHWs Y BOJIHBI, MPSMOJUHEMHOE paclpoCTpaHEHUE CBETA,
OTpa)keHue, pesioMJICHHE, UHTEPPEPEHIIHS, mudpakius
U MOJISIpU3allis CBETa, AUCTIEpCUst CBeTa, (POTOINEKTprudYecKuid 3 HexT
(boToaddexT), cBeTOBOE MaBJCHUE, BO3SHUKHOBEHHE JIMHEHYATOrO
CIEKTpa aTroMa BOJOPOJIa, €CTECTBEHHass M  HUCKYCCTBEHHAs
pPaMOaKTUBHOCTH

114

OnuceiBaTh M3yuyEHHBbIE CBOMCTBA BEIIECTBA  (DJIEKTPUUECKUE,
MarHuTHbBIE, ONTUYECKUE, FIEKTPUUECKYIO ITPOBOIUMOCTD Pa3IN4YHbIX
cpel) M DIEKTPOMArHUTHbIE SIBJIEHUS (TPOLECChI), HUCIHOJIb3Ys
(¢u3nyeckue BEIMYMHBL: DJIEKTPUYECKMM 3apsAl, Ccuia TOKa,
AIIEKTPUYECKOE  HANpPSDKEHHE,  AJIEKTPUYECKOE  CONPOTHUBIICHUE,
pa3zHocTh noreHuuanon, J/IC, pabora Toka, HHIYKIHS MArHUTHOTO
nojisi, cuina Ammepa, cuia JlopeHla, MHIYKTUBHOCTb KaTYLIKH,
DHEPrusl 3JEKTPUYECKOIO0 MU MArHUTHOIO MOJEH, MEePUOJ U 4YacToTa
KoJIeO0aHM B KOJIeOATEIbHOM KOHTYPE, 3apsij U CHJIa TOKa B IIPOLECCe
TapMOHUYECKUX  DJIEKTPOMArHUTHBIX  KoJjieOaHu#l,  (okycHoe
paccTosTHUE M ONTWYECKas CWJIa JIMH3bI, MPU OMHCAHUU MPaBUIBHO
TPAKTOBAaTh (U3NYECKUH CMBICI MCHOJIb3YEMBIX BEIMYMH, UX
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0003HAYCHHUS] W €IUHUIIBI; YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOIIHE
JTaHHYI0 (PU3UYECKYIO BETUYHHY C APYTUMHU BETUYUMHAMHU

11.5

OnuceiBaTh U3yYEHHBIE KBAHTOBBIE SIBJICHUS U MPOLECCHI, HCTIOJIb3YS
dbu3uYeCKre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA
BOJHBI M 4YacTOTa CBETa, SHEPTrUs U UMMYJbC (POTOHA, MEPUO]T
NoJIypacrazia, SHEprus CBS3M AaTOMHBIX sAep;, MpU ONUCAHUU
MPaBUWIbHO TPAKTOBATH (PU3UYECKUI CMBICI UCTIOIb3yEMbIX BEJIUYMH,
ux 0003HAYEHUS] W €JAWHUIILI; YKa3biBaTh (DOPMYIIbI, CBSA3BIBAIOIIME
TaHHYI0 (PU3NYECKYIO BEIMYHUHY C IPYTUMU BEIIMUYNHAMHU, BBIYUCIISATh
3HauYeHUE (HU3UUYECKOU BEITMUUHBI

11.6

AHanu3upoBaTh (PU3NYECKHE NPOLECCHl U SIBICHUS, HUCIOJIb3Ys
¢usznyeckue 3aKOHBI M NpUHOMIBL  3akoH OMa, 3aKOHBI
NOCJIEOBATENBHOTO M MapajuIeIbHOIO COEAUHEHUS IMPOBOJHUKOB,
3akoH Jlxoyist — JIeHna, 3aK0H 3JIEKTPOMarHUTHOM MHIAYKINH, 3aKOH
IPSIMOJIMHEWHOI'O PACIIPOCTPAHEHMS CBETA, 3AKOHBI OTPaKEHMSI CBETA,
3aKOHBI [IPEIIOMIICHUSA CBETa, YpaBHEHHUE OWHIITEHHA
i poroaddexra, 3aKOH COXpaHEHUS IHEPIMM, 3aKOH COXPaHEHUS
UMITyJIbCA, 3aKOH COXPAHEHUs >JIEKTPUYECKOrO 3apsia, 3aKOH
COXpaHEHUsT MaccoBOro  4ucia, nocryinarel bopa, 3akoH
PaOMOAaKTUBHOIO pacnaja; Opu 3TOM  pas3inyaTb CJIOBECHYIO
(OpMYIUPOBKY 3aKOHA, €T0 MATEMATHYECKOE BBIPAXKEHHUE U yCIIOBUS
(rpanu1pl, 006J1aCTH) TPUMEHUMOCTH

11.7

OnpenensaTe HaNpaBI€HUE BEKTOpAa MHAYKIIMM MAarHUTHOTO ITOJIS
MPOBOJIHUKA C TOKOM, CHJIbI AMIiepa u cuibl JIopeHiia

11.8

CtpouTh ¥ OMNUCHIBATH H300paXXEHHE, CO3/aBAEMO€  IUIOCKUM
3€pKajgoM, TOHKOMW JIMH30U

11.9

BBITIONTHATE KCTIEPUMEHTHI 10 UCCIICIOBAHUIO (DU3UUYECKUX SBICHUN
¥ TPOIIECCOB C HMCIIOJIb30BAaHUEM MPSMBIX M KOCBEHHBIX U3MEpPEHUIl;
npu 3ToM (PopMyJIUpOBaTh NpodiieMy (3a7a4dy) U THUIIOTE3Y Y4eOHOTro
SKCHEpUMEHTa,  coOuMpaTh  YCTAaHOBKY W3  HPEJIOKEHHOTO
000py10BaHUs, MPOBOAMTD OTBIT U (POPMYITHPOBATH BHIBOBI

11.10

OcymiecTBisATh OpsSIMbIE U KOCBEHHBbIE M3MEPEHUS (UINUECKUX
BEJIMYMH; TPU 3TOM BBIOMpPATh ONTHUMAJIbHBIA CHOCOO H3MEPEHMS
U HCIOJBb30BaTh M3BECTHBIE METOABI OLEHKU IIOIPEIIHOCTEN
VU3MEpPEHUN

11.11

HccnenoBath 3aBUCHMOCTH (DU3UIECKUX BEIMYUH C UCITOJIH30BAHUEM
NpSMBIX HW3MEPEHUH; NPU OTOM KOHCTPYUPOBAaThb yCTaHOBKY,
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dbuKcHpoBaTh PE3yibTaThl MOJYYCHHOW 3aBUCUMOCTH (HHU3MUECKUX
BEJTMYHH B BUJI€ TAOJIUII U TPa(UKOB, JIeTIaTh BHIBOJIBI IO PE3YIbTaTaM
HCCIIEIOBAHUS

11.12

CobOmionath mpaBuia Oe30macHOro Tpyna MpU  MPOBEIECHUU
UCCIIEJOBAaHMM B paMKax Y4eOHOTO HKCIEpPUMEHTa, Yy4eOHO-
VCCIIEOBATEIBbCKOM U MPOEKTHOW JEATEIBHOCTH C MCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOUCTB U 1a00paTOPHOro 000pYAOBaHUS

11.13

Pemath pacueTHbIe 3a1auul ¢ SIBHO 3aJlaHHOW (pH3MYECKON MOJIEIbIO,
UCTIOJNIb3YsT (PU3WYECKUE 3aKOHBI W TPUHIIUIBI; HA OCHOBE aHAIM3a
YCIIOBHSI 3aJladydl  BBIOMPATh (U3HYECKYI0 MOJENb, BBIICIAThH
dusnyeckue BETUIUHBI U (POPMYJIBI, HEOOXOUMBIC JIJISl €€ PelICHMUS,
MIPOBOJIUTH PACUETHI U OLICHUBATH PEATbHOCTb MOJYYEHHOTO 3HAUCHHUSI
(bU3UYECKON BETMYUHBI

11.14

Pemare  kauecTBeHHbIE  3aJauyu:  BBICTPAMBATH  JIOTUYECKHU
HEMPOTHUBOPEUYMBYIO LIETIOYKY PACCYKICHUN C ONOPOM HA M3YyUYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBIICHUS

11.15

Hcnonb3oBaTh MNpU  pEHIEHUWH Y4eOHBIX 337a4 COBPEMEHHBIE
UHPOPMAIIMOHHBIE TEXHOJOTMM MJi1 TOUCKA, CTPYKTYpPUpPOBaHUS,
UHTEPHPETald U MPEACTaBICHUS YYEOHOW W HAy4YHO-IIOIYJISIPHON
uH(pOpMaIK, TTOTYYEHHON U3 PA3IMYHBIX UCTOYHUKOB; KPUTHUYECKU
aHAJIM3UPOBATH MOJIyHaeMyI0 HH(POPMALIUIO

11.16

OOBSICHSITh MPUHILMIBI JEUCTBUSL MAIllMH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pasinyaTh YCIOBUS HX OE30MAaCHOr0 HCIOJIb30BAHUS
B [TIOBCEIHEBHOU KU3HU

11.17

[IpuBoaNTE TIPUMEPHI BKJIaJIa POCCHHCKUX U 3apyOEKHBIX YUEHBIX-
(GU3HKOB B pa3BUTHE HAYKH, B 00BSICHEHHE MPOIECCOB OKPYIKAIOIIETO
MHUpa, B Pa3BUTHUE TEXHUKU U TEXHOJIOTUI

11.18

Vcronp30BaTh TEOPETHUYECKHE 3HAHWUS MO (PU3HKE B TIOBCEIHEBHOM
YKU3HU JIJIs1 o0ecrieueHus: 0€30MacHOCTH MpU oOpalieHuu ¢ mpudopamu
U TEXHUYECKUMHU yCTPOWUCTBAMH, IS COXPAHEHUS 3I0POBbBS
U COOJIIOJIEHUSI HOPM DKOJOTHYECKOTO TMOBEACHUS B OKPYXKAIOICH

cpene

11.19

PaGotate B rpyIne ¢ BbIIOJHEHUEM Pa3IMYHbIX COLUAIbHBIX POJIEH,
IUIAaHUPOBAaTh  paboOTy  TpPyIMIbl, palUOHAIBHO  paCHpeaessiTh
00s3aHHOCTH M IIJIAaHUPOBATh JEATEIbHOCTh B HECTaHJIAPTHBIX
CUTyalWsX, aJCeKBAaTHO OLEHMBATh BKJIAJ KaXXJIOI'O0 M3 yYaCTHUKOB
IPYIIIbI B pELIEHUE pacCMaTpUBaeMoOM MpoOIeMbl
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HpOBepﬂeMme JIEMEHTHBI COACPKAHUA

Kon Kon IIpoBepsieMblI€ IIEMEHTHI COACPKAHUS
pazzena | MpOBEPSIEMOIO
AJIEMEHTA
4 SJIEKTPOAMMTHAMUKA
4.3 MAT'HUTHOE ITIOJIE. QJIEKTPOMAT'HUTHAA MHAYKIIA

4.3.1 [TocTosiHHble MarHuThl. B3aumonelcTBre MOCTOSHHBIX
MarHuToB

4.3.2 MarautHoe 1mose. BekTop MAarHUTHOW HHIAYKIUU.
[IpuHIMn cynepno3uuuu. JIMHAM MarHUTHOW WHIYKIIHH.
KapTuHa nuHuil MarHUTHOW UHAYKIUH MOJISl HOCTOSIHHBIX
MarHuToB

433 MarauTHoe 1moJie MpoBOJIHKUKA ¢ TOKOM. KapTuHa nuHui
NoJIs JUIMHHOTO TMPSMOTO MPOBOAHMKA M 3aMKHYTOIO
KOJIBLEBOIO NPOBOJHUKA, KAaTyHIKH C TOKOM. OmnbIT
Opcrena. BzaumoeiicTBue MpOBOJHUKOB C TOKOM

434 Cuna Amnepa, ee MOJlyJib U HAalIPaBJICHUE

4.3.5 Cuna Jlopenua, ee Moay/db M HampaBieHHe. [[BHykeHue
3apsSYKEHHON YacTUIbl B OJHOPOJHOM MarHUTHOM MOJE.
Pabota cumel JIopeniia

4.3.6 SIBiieHUE 2JIEKTPOMArHUTHOM UHTYKIIMH

4.3.7 [ToTOK BEKTOpa MarHUTHOW MHIAYKIWN

4.3.8 OJIC uHaykiuu. 3aKOH 3JIEKTPOMArHUTHON WHIYKIIUU
Qdapanes

4.3.9 BuxpeBoe smektpuueckoe mone. IJC wuHAYKUHH
B IIPOBOJHUKE, JBIKYILIEMCS NOCTYIATEIbHO
B OJIHOPOJIHOM MarHUTHOM I10JI€

4.3.10 IIpaBumo Jlenia

4.3.11 NunyktuBHOCTh.  SIBmeHne  camouHaykiuu.  OJIC
CaMOMHAYKIUU

4.3.12 DHeprus MarHuTHOTO MOJIS KATYIIKH C TOKOM

4.3.13 DJIEKTPOMAarHUTHOE T0JIE

4.3.14 TexHuyeckrue yCTpOWCTBA: IOCTOSHHBIE  MArHWTBHI,

SJICKTPOMArHUThI, QJICKTPOABUIATCIIb, YCKOPUTCIIN
QJICMCHTAPHBIX YaCTUI, MHAYKIIHOHHAA IICYb
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4.3.15

[Ipaktuueckue paboTbl. M3ydeHMe MarHUTHOTO TIOJIS
KaTyIIKU ¢ TOKOM. HMcciieqoBanue 1ercTBus MOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM. lccremoBaHue SBJICHHS
AJEKTPOMArHUTHOW UHIYKIUU

KOJIEBAHM A 1 BOJIHBI

5.1

MEXAHUMYECKHUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A

5.1.1

KonebarenprHass cucrema. CBoOomHBIE  KOJIEOAHUS.
["apMonnyeckue KOJICOaHMs. [Tepuon, 4acToTa,
amIuTyaa u ¢asza koiaebaHui

5.1.2

[IpyXUHHBIN MasATHUK. MaTeMaTH4ECKUN MasiTHUK

5.1.3

YpaBHeHHe rapMOHHUYECKHUX KOJIEOAHU.
Kunemartuueckoe " JIMHAMHYECKOE OITMCaHHE
KO0JIE0ATEIHLHOTO JBYKECHHUS

514

[IpeBparieHre sHEPrUn MPU TAPMOHUUECKHUX KOJICOAHUSX.
Csi3b  aMIUIUTYAbl KOJIEOAHUN HCXOJIHOM BEITUYHHBI
C aMIUIUTYJaMU KojieOaHUii ee CKOPOCTH U YCKOPEHUS

5.1.5

Konebarenbupiit KOHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIE
KoneOaHus B HJICATEHOM Koe0aTeIbHOM
KOHTYDE. Amnanorus MEXKITY MeXaHNYEeCKUMU
W DJEeKTPOMArHUTHBIMH  KoyieOanmsimu.  Dopmyna
TomMcona

5.1.6

3aKOH COXpaHEHHUs PHEPTUHU B UJIeaJIbBHOM KOJIe0aTeIbHOM
KOHTYpe

5.1.7

Breinyx/neHHbple MeXxaHuueckue Kojebanus. Pesonanc.
Pe3onancHas kpuBas. BeiHY X I€HHBIE JIEKTPOMArHUTHBIC
KOJICOAHUS.

5.1.8

ITepemennbIil TOK. CHHYCOMAQIBHBINA IEPEMEHHBIN TOK.

5.1.9

MOHIHOCTI) IICPEMCHHOI'O TOKa. AMHHHTYIIHOG
n z[eﬁCTBy}omee 3HA4YCHUC CUJIbI TOKA W HAIIPSXKCHUA

5.1.10

Tpanchopmarop. IIpousBoactso, repenayda
Y MOTPEOJIEHUE IIEKTPUYECKON SJHEPTUU. DKOJIOTHUECKUE
pUCKH npu IIPOU3BOJICTBE IEKTPUYECKOU
sHeprun. KynbTypa HCHIONB30BaHUSA 3IIEKTPOIHEPIUU
B [TIOBCEJHEBHOM KU3HU

5.1.11

TexHunyeckue ycTpoicTBa: ceiicMorpad, 3JIeKTpHUIECKUN
3BOHOK, JIMHUU JJIEKTpoIepeaay
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5.1.12

[Ipaktuueckue pabothl. MccrnenoBanue 3aBUCHUMOCTU
nepuojia MaiblX KojieOaHUM rpy3a Ha HUTH OT JIMHBI
HUTHA U Macchl Tpy3a. MccnenoBanue nepeMeHHOro Toka
B Lend U3  IOCIENOBATEIIBHO  COEIUHEHHBIX
KOHJICHCATOpa, KaTylIK! U PE3UCTOpa

5.2 MEXAHNYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1 MexaHnueckue BOJHBI, YCJIOBHSA  PacClIpOCTPAHEHUS.
[Tepuon. CkopocTh pacnpoOCTpaHEHUS] U JJIMHA BOJIHBIL.
[TonepeuHblie ¥ MPOAOTbHBIE BOJIHBI

5.2.2 Nutepdepenius u audpakius MEXaHUIECKUX BOJIH

5.2.3 3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BbicoTa ToHa.
TemOp 3ByKa

524 DONEeKTPOMAarHUTHBIE  BOJIHBL.  YCJIOBHUS  M3JIy4YCHHS
AIIEKTPOMATHUTHBIX  BOJH. B3auMHasg  opueHTanus
BeKTOpPOB E, B u V B 3IeKTpOMarHuTHOM BOJIHE B BAKYyMeE

5.2.5 CBoiicTBa  BJIEKTPOMArHUTHBIX  BOJIH:  OTpa)KE€HUE,
IIPEJIOMIICHUE, MoJIIpU3aLus, T paxIms,
unTepdepenius. CKopocTb dJEKTPOMArHUTHBIX BOJIH

5.2.6 [llkama  3JIEKTPOMAarHUTHBIX  BOJMH.  [IpumeHeHue
AIIEKTPOMArHUTHBIX BOJH B TEXHUKE U OBITY

5.2.7 [TpyuHUMITBI PaIMOCBS3H U TENEBUACHUA. Pannonokanus.
DNeKTpOMarHUTHOE 3arpsi3HEHUE OKPY KAIOIIEH cpeibl

5.2.8 TexHu4yeckne yCTpoMCTBa: My3bIKAJIbHBIE UHCTPYMEHTHI,
yAbTPa3BYKOBasl JUAarHOCTUKA B TEXHUKE U MEIUIIMHE,
panap, paauoONpUEMHUK, TEJIEBU30p, aHTEHHA, TeledoH,
CBY-nieun

53 OIITUKA

5.3.1 [IpssmonuHeHOE pacpOCTPAaHEHUE CBETA B OJTHOPOJHOU
cpene. JIyd cBera

5.3.2 OtpaxkxeHnre  cBeTa. 3aKOHbI  OTPAKEHHSI  CBETA.
[TocTpoenue n300paxxeHuit B MIOCKOM 3epKajie

5.33 [Ipenomnenne cBeTa. 3aKOHbI MPEIOMIICHUS CBETA.
AOCOIIIOTHBIN MTOKa3aTelb MPEIOMIICHUS

5.34 [Tonmnoe BHyTpeHHee oTpaxkeHue. IlpenenbHbI yrou

IIOJIHOT'O BHYTPCHHCET'O OTPAKCHUA
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5.3.5 Hucniepcust ceeta. CokHBIN cocTaB Oesoro ceera. L{ser

5.3.6 Coluparomue 1 pacceuBaroIve JUH3bL. ToHKas JIMH3A.
@DoKyCHOE pacCTOSIHUE M ONTHYECKas cujia TOHKOU
auH3bl.  [locTpoeHne wu300pakeHH B COOMPAIOITUX
U pacceuBaromnx JimH3axXx. DopMmysia TOHKOW JIMH3BL.
VBeandeHue, JaBaeMoe JTUH30M

5.3.7 [Ipenenbl npUMEHUMOCTH TEOMETPUYECKON ONITUKHU

5.3.8 HNutepdepenmus  cBera. KorepeHTHbIE  HCTOYHHUKH.
YcnoBuss HaOmMOAEHWST MaKCUMyMOB W MHHHMYMOB
B UHTEPPEPCHIIMOHHONW KapTUHE OT ABYX CHH(DA3HBIX
KOT€PEHTHBIX HCTOYHHUKOB

5.3.9 Judpakuus cBera. JudpakiimoHHas pemieTka. Y ClIOBHUE
HAOJNIOZCHUS TJIABHBIX MAaKCHUMyMOB TIpH  IaJICHUA
MOHOXPOMATHYECKOTO CcBeTa Ha  JUGPAKIMOHHYIO

peLIeTKy
5.3.10 [Tonspuzanus ceeta
5.3.11 TexHuueckue yCTpOMCTBA: OYKH, Jyma, (oroammapar,

NPOCKIMOHHBIA  ammapar, MHMKPOCKOM,  TEJIECKOIL,
BOJIOKOHHAsi ~ ONTHKA,  JU(PPAKIHOHHAs  pelIeTKa,
HOJIIPOU Y

5.3.12 [IpakTueckue  pabotel.  M3mepenwe  mokazarens
npenomiieHusi. HMccnenoBanue CBOWCTB HM300paKeHUI
B nuH3aX. HabmroaeHnue qucrepeuu cBeTa

6 SJIEMEHTBI CIIEITUAJIBHOM TEOPUU OTHOCUTEJIBHOCTU
6.1 I'panuubl  TPUMEHMMOCTH  KJIACCHYECKOW MEXAHUKHU.
[TocTynaTel TEOPUM OTHOCHUTEIIBHOCTH: UHBAPUAHTHOCTD
MOJYJISI CKOPOCTM CBETa B BaKyyMe, MPHUHIHUI
OTHOCHUTENBHOCTH DUHILTEIHA
6.2 OTHOCUTENBHOCTh ~ OJTHOBPEMEHHOCTH.  3aMEIJICHHE
BPEMEHH U COKpAIICHUE JTUHBI
6.3 DHeprusi 1 UMITyJIbC CBOOOTHOM YaCTHILIbI
6.4 CBsi3pb Macchl C DHEPrUEe M MMITYJILCOM CBOOOJHOM
YaCTHIIBI. DHEPTHS TTOKOSI CBOOOHOM YACTHUIIBI
7 KBAHTOBAA ®U3NKA
7.1 SJIEMEHTBI KBAHTOBOM OIITUKN

10
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7.1.1 ®otonsl. ®opmyna [lnanka cBs3u sHepruu GOTOHA C €TO
4acTOTOM. DHEPTUs U UMITYJIbC (OTOHA

7.1.2 OtkpeiTue u uccienoBanue Goroddpdexra. ONBITHI
A.T'. CroneroBa. 3akonbl (hoTo3PdekTa

7.1.3 YpaBuenue DitHmTelHa 11 poTorddekra. «KpacHas
rpanuna» ¢potospdexra

7.14 Hasnenue ceeta. OnbiTel I1.H. JIeGenena

7.1.5 XUMHUYECKOE NTEUCTBUE CBETA

7.1.6 TexHuueckue ycTponcTBa: (HOTOdIEMEHT, (POTOJATUHK,
coJIHEYHasi barapest, CReTOINO/T

7.2 CTPOEHUME ATOMA

7.2.1 Monens atroma Tomcona. Omnwitel  Pesepdopna
10 UCCIIEIOBAaHUIO CTpOoeHUs aTroMa. [imanerapHast Mozelnpb
aToma

7.2.2 [Toctynatet bopa. M3nydenue u morjomieHue (pOTOHOB
Opy TEpexojie aroMa C OJHOTO YPOBHS SHEPruu
Ha apyroi. Bunbl criektpoB. CHEKTp YpOBHEN 3HEPTrUH
aToMa BoJopoAa

7.2.3 bl€ CBOWCTBAa 4YacTull. BomHel ge bpowis.

Ty AJIA3M. Judpaxus

7.2.4 CHOHTaHHOE W BBIHYXIEHHOE M3Iy4YEeHHUE. Y CTPOMCTBO
Y IPUHIMN padoThI Ja3epa

7.2.5 TexHudeckue  yCTpOMCTBA:  CIEKTPAJIBHBIM  aHAJIN3
(ciekTpocKoI), Jazep, KBAaHTOBbI KOMIIBIOTED

7.2.6 [IpakTuueckue pabotel. HabOmroaeHue auHEHYATOrO
CHEKTpa

7.3 ATOMHOE SPO

7.3.1 MeTonbl HAOMIOACHUS W PETUCTpAIlUU DJIEMEHTAPHBIX
YaCTHI]

7.3.2 OtkpeiTHe paaumoakTuBHOCTH. OmnbiThl Pesepdopaa mo

ONPEICIICHHIO COCTaBa PaJMOAKTUBHOTO H3JTYUYCHHUS.
CgoiicTBa anbda-, OeTa-, ramma-usiydeHus. BriusHue
PaIMOaKTUBHOCTH Ha JKMBBIC OPTaHU3MbI
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7.3.3

OTkpbITHE NPOTOHA W HEWTpoHa. HykiIOHHas moxeinb
anpa ['eitzenOepra — NBanenko. 3apsa sapa. MaccoBoe
qucio aapa. M3oromnst

7.3.4

Anbda-pacnag. DJEKTPOHHBIM M MO3UTPOHHBIA OeTa-
pacnaa. [‘amma-u3nydyeHue. 3aKOH PaJUOAKTUBHOTO
pacnaza

7.3.5

OHeprus CBs3U HYKJIOHOB B sijipe. S nepHbie cuibl. Jledext
MAaccChI s11pa

7.3.6

S nepuble peakuuu. [leneHue u CUHTE3 SaeEp

7.3.7

SAnepusiii peaktop. TepmosimepHbiit cunTe3. [IpoOGaemMbl
U TEPCIEKTUBBI SIEPHOM HDHEPre€TUKU. IKOJIOTUYECKUE
ACIIEKTHI IEPHON YHEPIETUKHU

7.3.8

OnemeHTapHble  4acTulbl. OTKpBITHE  MO3UTPOHA.
dOyHIaMEHTAJIbHBIE B3aUMOJAEHCTBUS

7.3.9

TexHuueckue yCcTpoucTBa: J03UMeETp, Kamepa BuibcoHna,
SAJIEPHBINA PEaKkTop, aToMHass bomba

7.3.10

[TpakTrueckue paboThl. MccienoBanue TPEKOB YaCTHIL
(o rotoBbIM (oTOTpadusiM)

SJIEMEHTBI ACTPO®PU3UKU

8.1

Bun 3BesmHoro Heba. Co3Be3ausi, SpKUE 3BE3JIbI,
IUIQHETHI, NX BUAUMOE JIBH)KCHUE

8.2

Conneuynass cucrema. IlmaHeTpl 3eMHOM  TPYIIIHI.
[1maHEeThI-TUTAHTBI U UX CITYTHUKH, KAPJIUKOBBIC IIJIAHETHI.
Maunbie Tera COTHEYHOU CUCTEMBI

8.3

Comanie, Qorochepa wu  armochepa. ConHeuHas
AKTUBHOCTb

8.4

Hctounuk sueprun CoHIA U 3BE3]]

8.5

3Be3lbl, HUX OCHOBHBIE XapaKTEpUCTUKHU: Macca,
CBETUMOCTb, PAJNYC, TEMIIEpaTypa, UX B3aMMOCBS3b.
Jlmarpamma  «CIIEKTpaJbHBIM KJIACC — CBETUMOCTBY.
3Be3[bl TJIaBHOM IIOCIEOBATEIIBHOCTU. 3aBUCUMOCTh
«Macca  —  CBETUMOCTB» U1 3BE€3]  TIJIABHOM
IIOCIIE0BATEIBHOCTH

8.6

BuyTtpennee CTPOEHHUE 3BE3/I. CoBpeMeHHbIE
MPEJICTABJICHUS] O TPOUCXOXKAEHUH U 3Bodtonmn ConHIa
H 3BE€3]. DTaIlbl )KU3HU 3BE3]

10
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8.7

Mneunsiii Ilyte — nama Tanaktuka. ChnupanbHas
cTpykTrypa [l'amakTuku, pacnpeneneHue 3Be3l, rasa
n neuti. [Tonoxxenue n nBmxenne CoiHia B [ ajakTHKe.
[Tnockas u chepudeckas moacucTeMsl [ aakTuku

8.8

Tumnel rajsakTHK. Pa,III/IOFaJ'IaKTHKI/I N KBa3aphbl. qepHLIe
AbIPBI B AJIpax raJIJaKTHUK

8.9

Bcenennasa. Pacmmpenue Bcenennoil. 3akoH Xa0o0ua.
Pazberanue ramnaktuk. Bo3pact u paauyc BcenenHoi,
teopuss  bompmoro  B3peiBa.  Mogenb  «ropsiuen
Bcenennoii». PennkroBoe usiyyenue

8.10

Macmrabnast ctpykrypa Bcenennoit. Metaranaktuka.
Hepemennsie mpo0IeMbl aCTPOHOMUH

10
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