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10-11 kmacc
Kparkas
XapaKTepUCTHUKa Copeprxanue mporpamMMmbl 1o (M3MKE HampaBlieHO Ha (HOpMHpOBaHHE
IIPOTpaMMBbI €CTECTBEHHO-HAy4YHON KapTuHbl Mupa oOyuaromuxcs 10-11 kmaccoB mnpu

oOyueHun wux @usuke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
JesTeNbHOCTHOrO  monaxona. [lporpamma 1o  ¢Qusuke COOTBETCTBYET
tpeboBanusiM OI'OC COO K miaHupyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U
METanpeIMEeTHbIM  pe3yiJbTaTaM  OOydeHHsd, a  TaKKe  Y4YUTHIBAET
HE0OX0IMMOCTb pean3alii MEXIPEAMETHBIX CBsI3el (PU3MKU C €CTECTBEHHO-
Hay4yHbIMH y4eOHBIMU MpenMeTamMu. B Hell ompenenstorcsi OCHOBHbBIE €U
n3y4yeHus (U3MKU Ha YpOBHE CpellHero oOiiero oO0pa3oBaHUs, MJIaHUPYyEMbIe
pe3ynbTaThl OCBOEHHSA Kypca (U3MKH: JUYHOCTHBIE, METalpeIMETHBIE,
npenMeTHbIe (Ha 6a30BOM YpOBHE).

du3rka Kak Hayka 0 HambOoJjee OOIMMX 3aKOHAaX MPHUPOJbI, BHICTYNAs B
KayecTBe y4eOHOro IpeaMeTa B IIKOJIE, BHOCHT CYLIECTBEHHBIH BKIJIaJ B
cucteMy 3HaHUU 00 oxpyxatomeM wMupe. [lIkonpHBIM Kypc QU3NKH —
CHCTEMOOOpa3ylomuil JUIsl €CTECTBEHHO-HAay4YHBIX YYEOHBIX IPEIMETOB,
MOCKOJIbKY (U3MYECKHE 3aKOHBI JIOKAT B OCHOBE IPOLECCOB M SBICHM,
M3y4aeMbIX XUMHEH, Ouosioruel, pusnyeckoit reorpadueit ' acTpoOHOMHEH.
Hcnonps3oBaHue M aKTUBHOE NPUMEHEHUE (DU3MYECKUX 3HAHUN OIpenenseT
XapakTep W pa3BUTHE pa3sHOOOPA3HBIX TEXHOJIOTHUH B cdepe 3HEPreTHKH,
TPAHCIIOPTA, OCBOCHUS KOCMOCA, TIOJIYyYEHHsI HOBBIX MaTEPUAIIOB C 3aJaHHBIMH
cBoiictBaMu U Jpyrux. M3ydeHue (u3MKM BHOCUT OCHOBHOM BKJIAJ B
(opMUpOBaHME €CTECTBEHHO-HAyYHOH KapTHHBI MHpa oOydaroumuxcs, B
¢dbopMupoBaHME yMEHUIl NPUMEHATh HAaydyHBIH METOJl NO3HAHUS HpHU
BBINOJIHEHUH UMH Y4EOHBIX HCCIIe10BaHUI.

B ocHOBy kypca ¢u3uku JUis ypoBHsS CpeiHero oomero oOpa3oBaHMs
IIOJIOKEH PpAl HIEH, KOTOPbIE MOYKHO paccMaTpuBaTb KaK IPHUHLUIIBI €ro
IIOCTPOCHUS.

Hoes yenocmnocmu. B cOOTBETCTBUH C HEHM KypC SBISETCS JIOTUYECKU
3aBEpIIEHHBIM, OH COJAEPKUT MaTepUal U3 BCeX pas3/ieioB (PU3MKH, BKIHOYAET
KaK BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (DU3UKU.

Hoes eenepanusayuu. B cooTBETCTBMM ¢ HEeW MaTepuall Kypca (puszuku
o0beMHEH BOKpYr ¢usnyeckux Tteopuid. Benymmm B Kypce sBisercs
(opMupoBaHHME MPECTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€PUH, BEILECTBE
¥ TI0JIE.

Hoes eymanumapuzayuu. EE peanuzanys npenosiaraeT UCHoIb30BaHue
T'YMaHUTApPHOTO MOTEHIMaANa (PU3NIECKON HAYKH, OCMBICIIEHUE CBSI3U PAa3BUTHS
¢u3uKn ¢ pa3BUTHEM OOLIECTBa, a TaKkKe C MHMPOBO33PEHUYECKUMH,
HPABCTBEHHBIMHU M SKOJIOTHYECKUMHU MPOOIEMaMH.

Hoes npuxnaonou manpasnennocmu. Kypc ¢usuku mnpeamnosaraer
3HAKOMCTBO € IIHPOKHUM KPYTOM TEXHHYECKMX U TEXHOJIOTMYECKHX
MIPWIOKEHUH N3YYEHHBIX TEOPUI U 3aKOHOB.




Hoes sxonocusayuu peanusyercsi MOCPEICTBOM BBEJIEHHUS 3JIEMEHTOB
COJICpKaHUsA, TOCBANIEHHBIX 3KOJOTHUECKUM IpoOiieMaM COBPEMEHHOCTH,
KOTOpPBIE CBS3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTHH, a TakkKe 00CYyKICHHUS
npobsieM  palMoOHAIBHOTO  HPUPOAONOJB30BAHUS M JKOJOTUYECKOM
0€30MaCHOCTH.

CrepXHEBBIMH dJIEMEHTAMH Kypca (PU3UKH Ha YpOBHE CpEIHEro oOIIero
o0Opa3zoBaHus SBIAIOTCS (U3NUEcKue Teopun (PopMUpOBaHUE MPEICTABICHHIA
0 CTPYKType TOCTpOocHHS (HU3MYECKOH Teopuu, PO (PyHIaMEHTATBHBIX
3aKOHOB M MPUHIIUIIOB B COBPEMEHHBIX MPEICTABICHUSAX O TPUPOE, TPaHUIaX
NPUMEHUMOCTH TEOPHH, IJIsi ONMCAHHUSA eCTECTBEHHO-HAYYHBIX SBICHUN U
MIPOIIECCOB).

CucTeMHO-/IeTEIbHOCTHBIA MOAX0A B Kypce (U3UKU peannsyercs
MpEXKJEe BCEro 3a CYET OpPraHU3alMHU HKCIEPUMEHTAIBHOW JEATEIbHOCTH
oOyuaroruxcsi. st 6a30Boro ypoBHsSI Kypca (DM3UKH — ATO HCIOJb30BaHUE
CHCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX YKCIEPUMEHTOB U JIAOOPATOPHBIX
pabot, KOTOpble B TporpamMme Mo (u3uke oObETUHEHBI B OOIIMN CIHCOK
YUEHUYECKUX MpaKTH4YeCKUX paboT. BeineneHne B yKa3aHHOM MepeyHe
71a00paTOPHBIX pabOT, MPOBOJIUMBIX JJISi KOHTPOJISI U OLEHKU, OCYIIECTBIISETCS
ydyacTHUKaMU oOpa3oBaTeNbHOTO Ipollecca MCXoAsd U3  ocoOeHHOocTel
IUIAaHUPOBAHUS M OCHalleHus kaOuHeta ¢u3uku. [Ipm sTom obecrneunBaercs
OBJIaJIeHUE OOY4YaIOUUMUCS YMEHHUSIMHU MPOBOJUTH KOCBEHHBIE H3MEpEHHS,
WCCIIEIOBAaHUS 3aBUCUMOCTEN (PU3NUECKUX BEIMYMH U TOCTAHOBKY OIBITOB IO
MIPOBEPKE MPEI0KEHHBIX TUIIOTE3.

bonbiioe BHUMaHue ynemnsieTcss peleHUI0 pacu€THBIX M KauyeCTBEHHBIX
3anad. [Ipu aTom ams pacy€THBIX 3a/1a4 MPUOPUTETOM SIBJISIFOTCS 33/1a4H C SIBHO
3alaHHOM (PU3MYEeCKOW MOJeNblo, TO3BOJISIONINE MPUMEHSTh HW3Y4YECHHBIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjiena Kypca, Tak U UHTErpupys
3HaHMSI M3 pa3HbIX pas3ienoB. J[Is KadyecTBEHHBIX 3ajady MPHOPUTETOM
SBJISIIOTCSL 3aJlaHUsl HAa OOBSCHEHUE MPOTEKaHUS (PUINYECKUX SBICHUM U
IIPOLIECCOB B OKPYKAIOIIECH *KU3HU, TpeOyrolue Bpi0opa GU3NYECKO MOIEIH
JUIS CUTYallUU MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa.

B cootBerctBun ¢ TtpeboBanusmu PI'OC COO k MarepuaibHO-
TEXHUYECKOMY 00ecledeHnio y4eOHOro rmporiiecca 0a30BbIi YpOBEHb Kypca
¢bu3MKM Ha ypoBHE cpenHero oOmiero 00pa3oBaHUS JOJDKEH H3y4aThbCsl B
YCIOBUSX MPEAMETHOTO KabnHeTa (GU3UKU WK B YCIOBUSAX UHTETPUPOBAHHOTO
KaOMHeTa MpeAMETOB eCTECTBEHHO-HAayyHOro Imkia. B kabunere usuku
JOJIKHO OBITh HEOO0X0oAMMOE JTabopaTopHOe OO0OpYIOBaHHME ISl BBIIOTHEHUS
yKa3aHHBIX B MporpamMme no (u3uke YYeHHYECKUX IMPAKTUYECKUX paboT u
JIEMOHCTpAIIMIOHHOE 000py/I0BaHUE.

JleMoHCTpalMoHHOe 000pyaoBaHHE (OPMHUPYETCSI B COOTBETCTBUU C
OPUHIIMIIOM MHHHUMAJIbHOW JOCTATOYHOCTH M 00ecmednBaeT TOCTAaHOBKY
MEPEYUCIIEHHBIX B MporpaMMe Mo (u3MKe KIIOUEBBIX JTEMOHCTpAIUi Uit
UCCIICJIOBAHMUS HW3YYaeMbIX SBJICHHM U TMPOIECCOB, AMIHPUYECKUX H
(hyHIaMEHTaNbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHI.

JlaGopaTtopHoe 00OpynOBaHHE Ul YUYEHHUECKUX IMPAKTHUECKHX PaboT
(opmupyercs B BUJe TEMaTHUECKUX KOMIUIEKTOB U 00eCrieuuBaeTcs B pacuére
OJIHOTO KOMIUJIEKTa Ha JABYX oOydaromuxcs. TeMaTHuecKue KOMIUIEKTHI
1a00paTOPHOTO OOOPYJIOBAHUS JOJDKHBI OBITh MOCTPOEHBI Ha KOMIIJIEKCHOM
WCIIOJIb30BaHUHU aHAJIOTOBBIX M MU(PPOBBIX TPUOOPOB, a TAKKE KOMITBIOTEPHBIX




M3MEPUTENBHBIX CUCTEM B BHJIC ITU(POBBIX Ta00OPaATOPHIA.

Cpok, Ha KOTOpBIH 2 rona
pa3paboTaHa pabodas
nmporpamma

Crnincox npunoxenuil k | [loypouHoe nmiiannpoBaHue, OLIEHOUYHbIE MaTEpHAaIb
pabodeii mporpamme




HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o ¢u3uke 0a30BOro YpOBHS Ha YpPOBHE CPEIHETO OOIIEro
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW U TpeOOBaHUU K pe3yibTaTam
OCBOEHHSI OCHOBHOH 0Opa3zoBaTelnbHOM mporpamMmmbl, npenacraBieHHbix B OI'OC
COQO, a Ttakxke c yu€roMm (enepanbHON pabouell MporpaMmbl BOCIHUTAHUA H
KOHLEMUUU MpenojaBanus yyeOHoro npenMera «dusmka» B 00pazoBaTeNbHbIX
OpraHu3alusaXx Poccuiickon Oenepanuu, peAN3YIOIINX OCHOBHBIE
oOpa3oBaTeIbHbIE POTPAMMBI.

Copnepxanue mnporpamMMmbl 1O (U3MKE HampasieHO Ha (OpPMHpPOBaHUE
€CTEeCTBEHHO-HAYYHOU KapTUHbl Mupa oOyudarommxca 10-11 kmaccoB mnpu
oOydeHnH ux ¢pu3nke Ha 0A30BOM YpOBHE Ha OCHOBE CHCTEMHO-JEATEILHOCTHOIO
nonxona. Ilporpamma mo ¢usuke coorBetcTByeT TpeboBanusim OI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalpeAMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKkXKe YUYUTHIBAET HEOOXOJAMMOCTb pean3aluu MEXMPEIMETHBIX
CBs3ell (PU3BMKM C €CTeCTBEHHO-HAy4YHBIMU Yy4eOHbIMH mpeaMeramu. B Hei
OTIPEJIENISIIOTCS. OCHOBHBIC LIETTM W3Y4YEHUS (PU3MKH HA YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHUS Kypca (PU3HUKHU: JTUYHOCTHBIE,
MeTanpeAMETHbIE, IpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma o (pu3MKe BKIHOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (pU3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIIbTATHI 110 TOJaM 00yUYEeHMUS;

e cojepkaHue yueOHoro npeamera «dusnkay no rogam o0yyeHHUs.

dusnka Kak Hayka O Hambojee OOIMMX 3aKOHAX MPHUPOJbI, BBICTYIAs B
Ka4yecTBe yueOHOro MmpeaMera B IIKOJIEe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUN 00 okpyxaromem Mupe. [IIkoapHbINH Kype GU3UKH — CHCTEMOOOPA3YIOIIHMA
JUIS. €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB U SBJICHUH, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
bu3mueckoir reorpadueri u actpoHomueid. lcmonbp3oBaHME W AKTHBHOE
npUMeHeHue (U3NYECKUX 3HAHUM  OmpenenseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTUH B cdepe HHEPreTUKH, TPAHCHOPTa, OCBOCHHUS
KOCMOCa, IOJIy4eHHUs] HOBBIX MAaTE€pHAIOB C 3aJaHHBIMH CBOMCTBAMU M JAPYTHX.
W3ydyeHne (uU3MKHM BHOCUT OCHOBHOM BKJIaJ B ()OPMHUPOBAHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHUpa oOydaromuxcs, B (OpPMHUPOBAHHE YMEHHH MPUMEHSThH
HAy4YHBII METO]I TO3HAHUS MPU BBINIOJHEHUN UMHU YYE€OHBIX UCCIIEI0BaHUN.

B ocHOBYy Kkypca ¢u3MKM IJi1 YPOBHS CpeIHero ooOmero oOpa3oBaHUS
MOJIOXKEH pAX WOEH, KOTOpPhIE MOXHO pacCcMaTpuBaTh KaK MPUHIUIBL €ro
MIOCTPOEHHUS.



Hoes yenocmunocmu. B cOOTBETCTBUM C HEH Kypc SBISETCS JIOTUYECKU
3aBEpHIEHHBIM, OH COAEPIKHUT MaTepual U3 BCEX pa3zesioB (PU3MKH, BKIIOUYAET KaK
BOIIPOCHI KIACCUYECKOM, TaK U COBPEMEHHOU (U3HKHU.

Hoesn ecemepanuzayuu. B COOTBETCTBMU C HEH MaTepuan Kypca (U3HKU
o0beMHEH BOKPYr (Qu3nueckux Teopuil. Benymmm B Kypce sBsercs
dbopMHUpOBaHUE TIPEACTABICHUA O CTPYKTYPHBIX YPOBHSIX MAaTCPHUH, BEIIECCTBE H
noJie.

Hoes eymanumapuzayuu. EE peanuzanusi NpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIMana (HU3MUECKONH HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢u3ukn ¢ pa3BUTHEM OOIIECTBa, a TaKkKe C  MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMH M 3KOJOTUYECKUMH TIPOOJIEMaMH.

Hoess  npuknaownoi  nanpasnennocmu. Kypc ¢dusukum  mpeamnosaraet
3HAKOMCTBO C IMAPOKUM KPYTOM TEXHHUYECKHX M TEXHOJIOTWYCCKUX TPUIIOKCHHM
M3YYCHHBIX TCOPUH U 3aKOHOB.

Hoes sxonocusayuu peanu3yercs TOCPEACTBOM BBEACHHS DJIEMEHTOB
COJICp)KaHUs, TOCBAMIEHHBIX JKOJOTHYECKUM TIpobJIeMaM  COBPEMEHHOCTH,
KOTOpBIC CBSI3aHBI C Pa3BUTHEM TCXHUKH W TEXHOJOTHH, a TAaKXKe OOCYXICHHS
npobJIeM palmoHATBFHOTO MTPUPOIOTIONB30BAHUS U SKOJIOTHIECKOH 0€30MacHOCTH.

CrepXKHEBBIMH 3JI€eMEHTaMU Kypca (PU3MKH Ha YpPOBHE CpPEIHEro OOIero
oOpa3oBaHus SBJSOTCS (hu3ndeckue Tteopuu (hopMHUpOBaHUE TMPEICTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUH, POIN (PyHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX TMPEACTaBICHUSX O TMPUPOJE, TpaHHUIlax
OPUMEHUMOCTA TEOPHH, JJI1 OINUCAHUS ECTECTBEHHO-HAY4YHBIX SIBICHUUA U
IIPOIIECCOB).

CHCTEeMHO-/IeSITeIbHOCTHBIN MOAX0J B Kypce (DU3MKU peann3yeTcs Mpexe
BCEro 3a CU€T OpraHM3alliu SKCIEPUMEHTAIBHON NESITebHOCTH O0YyYaroIInXCs.
Jlns  Ga3oBoro ypoBHS Kypca (U3HKH — 23TO HCHOJBb30BAHUE CHCTEMBI
(POHTAIBHBIX KPAaTKOBPEMEHHBIX HKCIICPUMEHTOB M J1Ta0OpaTOpHBIX padoT,
KOTOpBIC B TIporpamMme mno (pusuke oObeIMHEHBI B OOMIUN CIMCOK YYCHHYECKHX
MpaKTUYeCKuX paboT. Brigenenne B yka3aHHOM TiepedHe JIabOpaTOpHBIX PadoT,
MPOBOJUMBIX JJIS KOHTPOJS ¥  OIEHKH, OCYIIECTBISETCS YYaCTHUKAMHU
00pa30BaTeIbHOrO Ipoliecca HUCXOAs M3 OCOOCHHOCTEW IUIAaHMPOBAHUS MU
ocHamieHus kabwHera Qusuku. llpm dToM oOecneymBaeTCs  OBIAJICHUE
OOy4JaroMMMHCS YMEHUSIMUA TPOBOJIUTH KOCBEHHBIC W3MEPEHHsS, HCCICIOBAHUS
3aBUCUMOCTEH (PU3MUECKUX BEJIMYMH M TIOCTAHOBKY OIBITOB TIO TIPOBEPKE
MPEIIOKCHHBIX TUTIOTES.

bonpimoe BHUMaHWE yAENAETCS PEMICHUIO PACUETHBIX M KAYECTBEHHBIX
3amad. [Ipu 3TOM A1 pacd€THBIX 3a/7a4 MPHOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aJIaHHON (YU3UYECKOU MOJIEIBIO, MTO3BOJISIONINE MPUMEHSATh N3yYCHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasliena Kypca, TaK U HHTETPUPYS 3HAHUA U3
pa3HbIX paznenoB. JJisi KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISAIOTCS 3aJaHUS HA
oObsSICHEHHE TMpOTeKaHusl (U3UYECKUX SIBJICHUUW U MPOIECCOB B OKPYXKAIOIIEH
KU3HU, TpeOytoniue BbhIOOpa (U3MUECKON MOAENH ISl CUTyallud MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TtpedboBanusimu DPI'OC COO k wmarepuansbHO-
TEXHUYECKOMY OOeCleYeHn0 Y4eOHOro mpoiiecca 0a30BbI ypOBEHb Kypca
bU3UKHM Ha YPOBHE CpeAHEro o0Iero o0pa3oBaHus JODKEH U3y4aThCs B YCIOBUSIX
NpeAMETHOTO KaOuHeTa (PU3MKU WM B YCIIOBUSIX MHTETPUPOBAHHOIO KaOWHETa
PEeIMETOB €CTECTBEHHO-HAy4YHOTO IMKJIa. B kaOunere (U3MKU MTOHKHO OBITH
HeoOxoauMoe J1abopaTopHOoe OOOpyJOBaHWE JJIS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMmMme o (pU3MKe YUYEHUUECKUX MPAKTUUYECKUX PadOT U JEMOHCTPAIIMOHHOE
o0opyioBaHUE.

JlemoHcTpanimoHHoe oOopynoBaHue (opmupyercs B COOTBETCTBUU C
OPUHIIMIIOM MUHHUMAJIBHOM JOCTATOYHOCTH U  0OEcCledYrBaeT IOCTaHOBKY
NEPEUYUCIICHHBIX B TMporpaMMme Mo (U3UKE KIIOUEBBIX JIEMOHCTpAIUi IS
UCCJICJIOBAHUS  M3yYaeMbIX SBJICHUW W  TPOIECCOB, OMIIUPUUYECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, MX TEXHHYECKUX MPUMCHCHHUH.

JlaGopaTtopHoe o006OpyIOBaHHE I YYEHHUYECKUX TMPAKTHUYECKUX padoT
dbopMupyercst B BuAe TEMAaTHYECKUX KOMIUIEKTOB M OOECIeunBaeTCs B pacuére
OJIHOTO KOMIUIEKTa Ha JAByX oOydarounuxcs. TeMmaruueckue KOMIUIEKTHI
1a60paTOPHOTO O0OPYAOBAaHMS JOJDKHBI OBITh TMOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IUMPOBBIX MPHUOOPOB, a TaKKE KOMITBIOTEPHBIX
MU3MEPUTEITBHBIX CUCTEM B BUJIE ITU(PPOBBIX JTA00PATOPHIA.

OCHOBHBIMH 1eJAMM U3YyUeHUs GU3UKH B 00IIIeM 00pa30BaHHUH SBIISIOTCS:

o (opmupoBaHue uHTEpeca M CTPEMJICHUS OOYYAIOIIMXCS K HAYYHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTHE HX HMHTEIUJICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI];

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HAHUS U (HOPMHUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOIIEHUS K OKPY>KAIOIINM SIBJICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa HW3YYCHUS
OCHOB CTPOCHHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

o (opmupoBanne ymMeHUN OOBSCHATH SBICHHS C HCIOJB30BaHUEM
dbu3nUecKrX 3HAHUM W HAYYHBIX JI0KA3aTEIhCTB;

e (opmupoBanue mpencTaBICHUN O ponu (PUMKHU IS PA3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA.

JlocTi>keHue 3TUX Liejied 00eCreYynBaeTCsl PEelIeHUEM CIEAYIOIMNX 3a4a4 B

MpoIecce n3yueHus Kypca GU3MKU Ha YPOBHE CpeaHero o01ero oopa3oBaHus:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o01mux buznIecKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUsIX, BKJIFOYAs MEXaHUKY,
MOJIEKYJISIPHYIO  (U3MKY, 3JEKTPOJMHAMHKY, KBAHTOBYIO (U3HUKY U
AIEMEHTBI aCTPO(DU3UKH;

e (opmupoBaHue yMEHUH TPUMEHATH TEOPETUYECKHUE 3HAHUS A
OOBsCHEHHUS (PU3NYECKUX SBJICHUUW B TMPUPOAE U [N NPUHATHUS
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB peUIeHUS pa3IUYHbIX 3a7ad C SBHO 3a/JlaHHOM
¢uznueckoil MoOJENbl0, 3aJady, MOJPa3yMEBAIOIIUX CAMOCTOSTEIBHOE
co3faHue GU3NUEeCKOW MOJENH, aleKBAaTHON YCIOBUSM 33/1a4H;

e TMOHUMaHUE (PU3MYECKMX OCHOB M NPUHIUIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS Ha OKPY>KAIOIIYIO
cpeny;

e OBJAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBENCHUSA
(Gu3MUeCcKUX HKCIEPUMEHTOB, aHAIM3a W MHTEpIpeTanuu UHGOpMAaIIH,
OTIpeJIEJICHHs] IOCTOBEPHOCTH TIOJYYEHHOT'O Pe3yNbTaTa;

e CO3[IaHUE YCIOBUU IJISi PA3BUTHSI YMEHHIM NMPOEKTHO-MCCIIEA0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (6a30BbII ypOBEHBb) Ha YpPOBHE CpeaHEro oOIIero
obOpazoBanus otBoauTcs 136 yacos: B 10 kitacce — 68 yacoB (2 yaca B HEJIEIO), B
11 knacce — 68 yacoB (2 yaca B HEACIHIIO).

[Ipennaraemsiii B mporpamMme 1o ¢GU3MKE TEpeueHb JabopaTOpPHBIX U
NPAKTUYECKUX padoOT SBIAETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JelaeT BBIOOP
NPOBEJICHUs JIa0OPAaTOPHBIX PAOOT W OMBITOB C YYETOM HMHIUBHIYATbHBIX
0COOCHHOCTEH 00yUYaroITUXCS.



COAEPXAHUE OBYUYEHUA
10 KJIACC

Pa3zjnen 1. ®u3uka u MeTOAbI HAYYHOT'O MO3HAHUSA

®uszuka — Hayka o npupozae. HayuHble MeTOABI IO3HAHUS OKPYXKAIOLIErO
mupa. Posb 3KkcnepuMeHTa M TEOPUM B IPOLECCE IMO3HAHUA MPUPOJBIL.
DOKCHEepUMEHT B (PU3HKE.

MopenupoBanue (U3MUYECKUX SIBIEHUNA M TpoleccoB. HayuHble TrUmoressl.
duznyeckue 3aKOoHbl U TeOpuH. ['paHuIbl TPUMEHUMOCTU (PU3UUECKUX 3aKOHOB.
IIpyuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (OPMHUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHpPA, B IPAKTUYECKOU EATEIBHOCTH JIHOEH.

Jlemoncmpayuu

AnHanoroBele W UU(PPOBbIE H3MEPUTENbHBIE TPUOOPHI, KOMIBIOTEPHBIE
JNATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanunyeckoe aBmxeHHe. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBUKEHUS.
Cucrema otcuéra. TpaekTopus.

ITepemenienne, CKOpoCcTh (CpeaHsis CKOPOCTh, MIHOBEHHAsl CKOPOCTb) H
YCKOPEHHE MaTepUAIBHON TOYKHM, UX MPOEKIIMU HA OCH CHUCTEMbI KOOpJMHAT.
Ciio)keHue nepeMenieHnil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE TMpPsSMOJIMHEWHOe aBMxkeHue. | 'paduku
3aBUCUMOCTH  KOOpJMHAT, CKOPOCTH, YCKOPEHHS, NIyTH U IEepEeMEIICHUs
MaTepuaibHON TOYKH OT BPEMEHHU.

CBoboaHoe majzeHne. Y CKopeHue cBOOOTHOTO TaeHHUS.

KpuBonunentHoe nBuwxkeHue. JIBMKEHHME  MaTepUAIBHOM TOYKM IO
OKPY>KHOCTH C TOCTOSHHOMU IT0 MOJYJIIO CKOPOCTBhIO. YTJIOBasi CKOPOCTh, JJUHEHHAS
ckopocTts. [lepron u gactota o6pamenus. LleHTpocTpeMuTensHOe YCKOPEHUE.

TexHuuecknue yCTpOWCTBA W IMPAKTUYECKOE MPUMEHEHHUE: CIHUIOMETD,
JNBU>KEHUE CHAPSIOB, LICNIHBIE U PEMEHHBIE ITEpEaadH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCYETA, WILTIOCTPALNS KUHEMATHYECKUX XAPAKTEPHUCTUK
JBUKEHHS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IYXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmonenue nBukeHus Tena, OPOIIEHHOTO IMOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHusi CBOOOAHOIO MaJeHus.

HanpagneHnne ckopocTy npu IBUKEHUU IO OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopHwvie pabomuwl

N3yuyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJBbIO OINPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOWICHHUS MEXAY MYTAMH, TMPOWJICHHBIMUA TEJIOM 3a
MOCTICIOBATENILHBIE PAaBHBIE NPOMEXYTKHM BpPEMEHU IMPU PABHOYCKOPEHHOM
JNBH>KEHUHU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydenune NBMKEHUS IIapUKa B BI3KOW HKHUJIKOCTH.

N3yuenue nBmxeHus Teaa, OpOIeHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

IIpuaiun  otHocutenbHOCcTM  'anmunes. Ilepsbii  3akoH  HbroToHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOUKHU. TpeTuii 3akoH HploTOHA [1J11 MaTepUalIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuma Tskectd. IlepBasi kKocMuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoJibkeHusi, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIbKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIEHUA NPU IBHX)KECHUU TeJa B dKUIKOCTU WUIIU Ta3e.

[TocTynarenpHOE U BpalaTeIbHOE JBUKEHNE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCUTENBbHO oOcH BpauleHuda. [lnedo cuibl. YcioBus
paBHOBECHS TBEPAOTO TeEJIA.

TexHuuecknue yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHHE: MOAIINITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue uHEepLUU.

CpaBHeHUE Macc B3aMMOICHCTBYIOIINUX TEN.

Bropoii 3akon HproToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHITBI YIIPYTOCTH OT JiehopManuu.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKECHUSI.

YcnoBus paBHOBeCHS TBEPAOro Tena. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBr>xeHUs: Opycka Mo HaKJIOHHOM TMJIOCKOCTH.



NccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIUX B MPYXKUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMaluu.

HccnenoBanue ycioBHM paBHOBECHS TBEPAOTO TeEla, HMEIOLIET0 OCh
BpalEHUS.

Tema 3. 3akonwvl coxpanenus é mexanuke

NMnynbe MatepuanbHOW TOYKU (Tela), CUCTEMbl MAaTepHUAIBHBIX TOYEK.
NMnynbe cuiabl ¥ U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXpAaHEHUsS HMIYJbCca.
PeakTuBHOE nBUXKEHUE.

Pabota cunbl. MOIIHOCTB CHJIBI.

Kunernueckass sHeprusi MarepualbHOW Touku. Teopema 00 H3MEHEHUU
KMHETUYECKON SHEPIHUH.

[ToTenuuanbHas SHEPrusl. [loTenuuanbHas SHEPTUS YIpYro
neopMUpoBaHHONW  mpyxkuHbl. [loTeHUManbHass JHEpPrus Tena  BOJM3U
NOBEPXHOCTH 3E€MJIH.

[ToTeHnuanbHple W HEMOTEHUIHMAIbHBIE  CHIIBL. CBsi3b  paboTHI
HEMOTEHIIMABHBIX CHJI C HM3MEHCHHEM MEXaHUYECKOW JHEPrUM CHUCTEMBI Tell.
3aK0H COXpaHCHHS MEXaHUYECKOU SHEPTHUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuueckne yCcTpOMCTBA M MPAKTUYECKOE NMPUMEHEHUE: BOAOMET, KONED,
NPYKUHHBIA MUCTOJIET, JBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE NBUXEHUE.

[Tepexo MOTEeHIMAIPHOM SHEPTUU B KHHETUYECKYIO M 00OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomol

N3yuenue abCOMIOTHO HEYNPYTOro yJaapa € MOMOIIBIO IBYX OJMHAKOBBIX
HUTSHBIX MasATHUKOB.

HccnenoBanue cBS3u pabOTHI CUIIBI C U3MEHEHHEM MEXaHUUYECKOW DHEPruu
TeJa Ha MIPUMEPE PACTSIKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MoJiekyasipaasi pu3uKa ¥ TEpMOIMHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUUYECKOW TEOPUU U UX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBmwkenue. Juddysus. Xapakrtep IBHKCHHUS U
B3aUMO/JICMCTBUS YaCTHUI[ BElIeCTBAa. MoOJienM CTPOCHUSA Ta30B, KUAKOCTEH U
TBEPIBIX TENI U O0BIACHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHUX Mojieneil. Macca u
pasmepsl MoJiekyi. KonumdectBo BemniectBa. [loctossHaas ABoraspo.

TemnoBoe paBHoBecue. Temneparypa u €€ uaMmepenue. lllkana temneparyp
Llenbcus.



Mogens  upeanbHoro rasa. (OCHOBHOE  YpPaBHEHHE  MOJEKYJSPHO-
KUHETUYECKOW TEOpUM HJCATBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak mepa
CpeaHEeW KWHETUYECKOW SHEPruM TEIUIOBOrO JBWXEHMS dacTull rasa. l[llkana
temrnieparyp KenbBuHa. ['a3oBbie 3akoHBl. YpaBHeHHuEe MenaeneeBa—Knanenpona.
3akoH [lanbroHa. M3omponeccsl B UACATBHOM ra3e C MOCTOSIHHBIM KOJIMYECTBOM
BelllecTBa. ['paduyeckoe MpeACTABICHHE H30IMPOLECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOWCTBA U MPAKTUYECKOE TMPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOIIUE TUCKPETHOE CTPOCHUE BeliecTBa, Gororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnbiTbl 10 1UDPY3UH KUIKOCTEN U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita [TepHa.

OnbITHI, JIOKA3bIBAIOIIIAE CYIIIECTBOBaHUE MEXKMOJICKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mojenb, WILTIOCTpUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSIHHUS HACAIBHOTO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomol

Ornpenenenne Macchl BO3AyXa B KJIIACCHOM KOMHATE€ Ha OCHOBE HM3MEPEHUN
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3/1yXa B HEMl.

HccnenoBanne 3aBUCUMOCTH MEXKAY MTapaMeTPaMH COCTOSIHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosbl mepmoouHamurku

TepMmonuHamuueckass cuctemMa. BHYTpEeHHSAS 3HEpPrusi TEPMOJIMHAMUYECKOU
CUCTEMBI U crIocoObI e€ m3MeHeHus. KonnuecTBo TemnoTsl U pabota. BHyTpeHHss
JHEprus  OJHOATOMHOIO  MJACaJbHOrO  rasza. Buasl  Temionepenayu:
TEIUIONPOBOHOCTh, KOHBEKIMS, U3JIy4YeHUE. Y IeJIbHAs TEIUIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[lonsitue 006 aamabatHoM mporecce. llepBwiii 3aKOH TEPMOJAMHAMHKH.
[IpumeneHne mepBOro 3akOHAa TEPMOJWHAMHKH K H3omporeccam. | 'paduueckas
WHTEpIpeTanus paboTkl rasa.

Bropoii 3akoH Tepmoannamuku. HeoOpaTuMocTh Mpo1eccoB B MPUPOJIE.

TermoBele  MamumHbl.  [IpuHIUOBL ~ OEWCTBHST  TEIJIOBBIX — MAIIIMH.
[IpeoOpa3oBanus SHepruM B TEIUIOBBHIX MammuHaX. KoaddumumenT mone3noro
nerctBus TeruioBor MamuHbl. [ukn KapHo u ero kosdduiueHT moie3Horo
JNEUCTBUS. DKOJIOTMYECKHUE MPOOJIeMbl TEIIOIHEPTrEeTUKH.



TexHuueckue yCTPOMCTBA UM TMPAKTUYECKOE TPUMEHEHHWE: JIBUTATEIb
BHYTPEHHETO CropaHus, ObITOBON XOJOAMIHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW HSHEPrUM Tela MNPU COBEPIICHUU PaOOThI: BBLIET
npoOKu U3 OYTBUIKM TOJ JEHCTBHEM CXKAaTOro BO3JyXa, HarpeBaHue 3¢upa B
JATYHHOU TpyOKe MyTEM TpeHHUs (BUI€OAEMOHCTpALIUSA).

N3meneHnne BHyTpeHHEN 3HEPrun (TeMIepaTyphl) Tela Mpu Teruionepeiaye.

OnpiT 1Mo aanabaTHOMYy pacCHIMPEHUI0 BO3ayxa (OMBIT € BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, ABUTATENS] BHYTPEHHETO CrOPaHUS, PEAKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomuol

N3mepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Aepezamnuvie cocmoanusn eeujecmea. Pazosvie nepexoonvt

[TapooOpaszoBanue u koHjeHcarus. Vcmapenue u kuneHue. AOCONIOTHAs U
OTHOCHUTEJIbHAsl BIAXHOCTh BO31yxa. HachlllleHHBIM map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCHUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctamioB. JKuakue kpucramibl. CoBpeMmeHHble MaTtepuanbl. l[lnaBienune u
KpUCTaITU3anus. Y aenbHas Tersiora riasieHus. Cyonumanms.

VYpaBHeHuE TerIoBOro 0anaHca.

TexHudyeckue yCTpPOWCTBA M MPAKTUYECKOE TPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJIYYEHUSI COBPEMEHHBIX MATEpUATIOB, B
TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HAaCHIIIEHHBIX MTAPOB.

Kunenuve npu noHWKEHHOM J1aBJICHUU.

CriocoObl U3MepeHUs BIAXKHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpauys KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, 1abopamopHsie padomul

N3Mepenne OTHOCUTENIBHOM BIAKHOCTH BO31YXa.

Pa3znen 4. DiiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuka
OnekTpuzauusi Ten. OJEKTpUYeckuil 3apsig. JIBa Buaa >SIEKTpUUECKUX
3apsiioB. [IpOBOJHUMKHM, TUAAEKTPUKU W TMOJYHIPOBOJHHUKU. 3aKOH COXPaHEHUS
AJIEKTPUYECKOT O 3apsa.
B3aumopericteue 3apsaoB. 3akoH Kynona. TodedHblil 3EKTPUYECKUI 3apsii.
Onektpuueckoe noje. Hanpsx€HHOCTh anekTpudeckoro mois. [Ipunmun



CYIIEpHO3UIMU DIIEKTPUUYECKUX IT0JIeU. JIMHUM HANpPsKEHHOCTH AIIEKTPUYECKOTO
TOJISL.

Pabora cun  anektpocratmyeckoro  moisg. llorennman.  Pa3zHocThb
MOTEHIUAN0B. [IpOBOAHUKM © AUANEKTPUKU B DIIEKTPOCTATUYECKOM  IIOJIE.
JlvsnekTpuyeckas NpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh MIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHpKEHHOT0 KOHJAEHCATOPa.

TexHuueckue yCTPOMCTBA M IPAKTUYECKOE IMPUMEHEHUE: JIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTaTHUECKash 3allluTa, 3a3eMJICHHUE 3JIEKTPONpUOOpPOB,
KOHJICHCATOP, KOMMMPOBAJIbHBIN anmnapar, CTpyWHbIM IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HaIEKTPU30BAHHBIX TET.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaThyecKas 3anuTa.

JIMPNEKTPUKH B JIIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIOCKOIO KOHAEHCATOpa OT IJIOIIAAH
IUJTACTUH, PACCTOSHUS MEXKY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJEHCAToPa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3mepenue anekTpo€MKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannstit Inekmpuyeckuil mok. Toxu 6 paznuunvix cpeoax

DNEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPHUYECKOIO TOKA.
Ncrounuku Toka. Cuina toka. [IocTOSHHBIN TOK.

Hanpsixenne. 3akon Oma J1st ydacTka LETH.

DNEKTPUYECKOE COMPOTUBICHUE. YAENbHOE CONPOTHUBICHUE BEIIECTBA.
ITocnenoBarenpHOE, apajlIeIbHOE, CMELMIAHHOE COCIMHEHNUE IPOBOIHUKOB.

PaGora oanextpuueckoro Toka. 3akoH J[koyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEKTpOJABMKYIAsl CHUJIa U BHYTPEHHEE CONMPOTUBICHUE NCTOUYHHUKA TOKA.
3akoH OMa 1151 TOJTHOM (3aMKHYTOM) 35iekTpudeckoi nenu. KopoTkoe 3aMblkaHueE.

DONEKTpOHHAsl ~ MPOBOAMMOCTh  TBEPIABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIpPOBOJUMOCTb.

DNEeKTpUUeCKUid TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBogHUKWY. CobOcTBeHHas 151 IIPUMECHas MIPOBOAUMOCTD
noynpoBogHUKOB. CBolicTBa p—N-niepexoa. [lonynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKU TOK B  pacTBOpax W  pacIulaBax  JJIEKTPOIUTOB.
DIIEKTPONUTHYECKAS TUCCOUALIUS. DIIEKTPOIIU3.



DJIEKTpUYECKUd TOK B ra3zax. (CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
paspsan. Monuus. [Lnazma.

TexHudecknue yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: aMIepMeETp,
BOJIBTMETP, PEOCTAT, MCTOYHUKU TOKA, OHJIEKTpOHArpeBaTebHbIE MPHUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA TUOJ,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, OJTYITPOBOJHUKOBBIN TUO]I, TaJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAPSHKEHUS.

3aBUCUMOCTH COMPOTUBIICHUS WIMHAPUYECKUX MPOBOJHUKOB OT JJIHHBI,
IUIONIA/IM MOMEPEYHOI0 CEYEHUSI U MaTepHala.

CwmernianHoe CoeIMHEHUE TTPOBOTHUKOB.

[IpssMmoe wu3MepeHue dIeKTpoABIKYyIIeH cuibl. KopoTkoe 3ambIkaHue
rajbBaHUYECKOTO AJIEMEHTA U OIleHKa BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHUMOCTH COMPOTHUBIICHHUS METAJIJIOB OT TeMIIEpaTyphI.

[TpoBOAUMOCTH AJIEKTPOIUTOB.

HckpoBoii paspsal U NPOBOJAUMOCTb BO31yXa.

OHOCTOPOHHSSI TPOBOJAMMOCTH JUOJIA.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomuol

N3ydeHne cMenmaHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenue 30eKTpOJIBMXKYILIEH CUJIbl UCTOYHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snekrposnusa.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce ocymiecTBisieTcs ¢
y4E€TOM COJIEpPKATEIbHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTEMaTHKH,
OMOJIOTMH, XUMHUH, Teorpad) U TEXHOJIOTHUH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHWEM METOJOB HAay4YHOIO
NO3HAHUS: SBJICHUE, HAYYHBIA (akT, rumoresa, (Quanyeckas BeIUYMHA, 3aKOH,
Teopusl, HAOIOICHHE, SKCTIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, U3MEPECHHE.

Mamemamuka: pemieHue CUCTEMBbl ypaBHEHWH, JWHEWHas (QyHKIHS,
napabona, runepoosa, ux rpaduku U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAH€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOKIECTBO,
BEKTOPbI U UX MPOCKIUH HA OCU KOOPAUHAT, CI0KEHUE BEKTOPOB.

buonozusn: Mmexannyeckoe NBIKEHHE B KMBOW mpupoze, nuddysus, ocmoc,
TEMJI000MEH HUBBIX OPTaHU3MOB (BUJIbI TEIUIONEPEaUuH, TEILUIOBOE PaBHOBECHE),
ANIEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumus: IUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAsI Macca, TEIJIOBbIE CBOMCTBA TBEP/BIX TEN, KUJIKOCTEH U



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, J3JIEKTPOIUTHUYECKAS] AUCCOLMALINS,
rajbBaHUKa.

l'eoepacghus: BTaxxHOCTh BO311yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBUKEHUN C HMCIOJIb30BAHHMEM MEXAaHU3MOB,
y4€T TpEHHsT B TEXHUKE, NOJALIWIHUKHA, HCIOJb30BAaHUE 3aKOHA COXPAaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JpYyrue), JABUTaTelb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEDP, TEXHOJIOTHH
IIOJIyYEHNsI COBPEMEHHBIX MATEPHUAJIOB, B TOM YHUCJIE HAaHOMAaTEPHAIOB, H
HAHOTEXHOJIOTMH, AJIEKTPOCTATHYECKasl 3alllMTa, 3a3eMJICHHUE DJIEKTPONpHUOOpPOB,
KCEpOKC, CTPYWHBIN IPUHTED, AIIEKTPOHATPEBATENbHBIE npuoOpHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, rabBaHUKA.

11 KJIIACC

Pasnen 4. DiieKTpOAUHAMHUKA

Tema 3. Macnummnoe none. IneKmpomMazHuUmMHas UHOYKYUS

[ToctosiHHbIE ~ MarHuThl.  B3auMojeilcTBHE  MOCTOSHHBIX ~ MArHUTOB.
MarautHoe mone. Bekrop MarHuTHOW wWHAYKUMHU. [IpuHIMI Ccynepno3uuuu
MAarHUTHBIX MMOJIeH. JIMHMM MarHUTHOM WMHAYKUMU. KapThHa JTWHUNA MarHUTHOMN
UHIYKLIWHU MOJS1 TOCTOSTHHBIX MarHUTOB.

MaruutHOe T1I0JIE NPOBOJHMKA C TOKOM. KapThHa JWMHHMA WHIYKIIUU
MAarHUTHOTO MOJI JJIMHHOTO MIPSIMOTO MPOBOJHHUKA U 3aMKHYTOTO KOJIBLIEBOTO
IPOBOJIHUKA, KaTyIIKU ¢ TOKOM. OnbIT Jpcrena. BzanmoaeiictBue npoBOAHUKOB C
TOKOM.

Cuna AmMnepa, €€ MOJlyJIb U HalpaBJICHUE.

Cuna Jlopenna, e€ MOyJib U HallpaBlieHUE. J[BUKEHHE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM mosie. PaGorta cuitbl JlopeHiia.

SIBneHne BIIEKTPOMAarHUTHOW WHAYKUUHM. [IOTOK BEKTOpa MAarHUTHOM
MHIYKIUKU. OJIEKTPOJABIXKYIIAA CUla HWHIAYKIHH. 3aKOH 3JIEKTPOMarHUTHOU
nanykuuu dapanes.

BuxpeBoe »snekTpuyeckoe Tmoisie. DIEKTPOJABIKYIIAs CUjIa HHAYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHaykTUBHOCTh.  SIBIEHME CAMOMHIYKIMHU. OJEKTPOJABHKYILAS  CHJIA
CaMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YyCTPOMCTBA M MPAKTHYECKOE NPUMEHEHHUE: ITOCTOSHHBIE
MArHUThl, BJEKTPOMArHUTHI, AJIEKTPOJBUTrATENb, YCKOPUTEIN SJIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIMY MAarHUTHOTO ITOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2NEKTPOMAarHUTHOM UHIYKIIUH.

[IpaBuiio Jlenua.

3aBUCHMOCTD JJEKTPOABHKYIIEH CUIIbI MHAYKIIMM OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOUHIYKIIUU.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabomol

N3ydeHre MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue 1eicTBUS MOCTOSHHOIO MarHuTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sSBIEHUS 3JIEKTPOMATHUTHOW MHAYKIUU.

Pa3nen 5. Kone6anusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHble KO1e0AHUs

Konebarenbnas  cucrema.  CBOOOJHBIE  MEXaHMYECKHE  KOJIeOaHUS.
Mapmonnyeckue konebanus. Ilepumona, wactora, amruTyna u ¢asza kojeOaHU.
[IpyxxuHHBI MasgTHUK. MaTreMaTHUYEeCKMH MasTHUK. YPaBHEHHE TapMOHHYECKUX
kosneOanuii. [IpeBpaiienrue sHeprun Mpu rapMOHNYECKUX KOJICOaHUSX.

Konebarenbupiii koHTYp. CBOOOIHBIE SJIEKTPOMATHUTHBIE KOJIEOAHUS B
UJCATBHOM KOJeOAaTeTbHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHMYeCKUMU U
ANEKTpOMarHuTHeIMA KonieOanusimu. @dopmyna TomcoHa. 3akoH coXpaHEHUs
HHEPTUU B UJ€ATHHOM KOJIeOATEIIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronux KojieOaHUAX. BhIHYXIEHHbIE MEXaHUUECKHE
kosebanus. Pezonanc. BeIHY)IeHHBIE SJIEKTPOMArHUTHBIE KOJIeOaHMs.

[lepemennbiii  TOK. CHUHYyCOMAAQIbHBIM MEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIEE 3HAYEHUE CHUJIBI TOKA H
HaIPSKEHUS.

Tpanchopmatop. I[IpousBoacTBo, mepenada U MOTPEOIICHUE SIEKTPUIECCKOM
SHEPIruMu. DKOJOTMYECKUE PUCKHU MPHU MPOU3BOJCTBE AneKkTpodHepruu. KynbTypa
WCMOJIB30BAHUS JIEKTPOIHEPIUU B IOBCETHEBHOM JKU3HMU.

TexHnueckne yCTpOMCTBA M MNPAKTHYECKOE IMPUMEHEHHE: DICKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUHU JIEKTpOnepe1ay.

Jlemoncmpayuu

UccnenoBanne napamerpoB KoJjieOaTenbHOW CUCTEMBI (IPY>KUHHBIM WIN
MaTeMaTU4YeCKU MasTHHK).



HaGmronenue 3aTyxaronmx KojaeOaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmtonenue pe3onanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3onanc mnpu mocnenoBaTeIbHOM COEAMHEHHHM PE3UCTOpa, KaTyLIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TUHUM 3eKTpOoIepeaayH.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomuol

HccnenoBanue 3aBUCUMOCTU MEpUOAa MalbIX KoJeOaHUI rpy3a HA HUTH OT
JUTMHBI HUTH U MacChl Ipy3a.

HccnenoBanre mEepeMEHHOro TOKa B IeNM U3 MOCIEAO0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKMpOMAZHUMHbBLE 80IHbL

Mexanudeckue BOJIHBI, ycioBus pacnpoctpaHeHusi. Ilepuon. Ckopoctb
pacnpocTpaHeHUsi W JJuHA BOJHBL [lomepedyHble M MOPOAOIBHBIE BOJIHBI.
Nutepdepenmus u qudpakims MEXaHUIECKUX BOJTH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBL. Y CIOBHUS U3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anexkTpomarautHo#l BosiHe. CBoMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTpa)K€HUE, MpeJoMIIeHUe, ToJspu3anus, Judpakuus,
unTepdepennns. CKOpocTb 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[pUMEHEHNE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI pauoOCBsI3U U TeleBUAeHUA. Pagronokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHHUE OKPYXKAIOIIEH CPEIbl.

TexHudyeckue yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAMUIMHE, pajap,
paanonpuéMHUK, TeIEBU30p, aHTeHHa, Tenedon, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue U pacpoCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Te10 Kak UICTOYHUK 3BYKa.

HaGmronenne oTpakeHHsI ¥ MPEJIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenne natepdepeHmm u nudpakiimu MEXaHUIEeCKUX BOJTH.

3BYKOBOM pe30HAHC.

HabGnronenne cBsI3u TPOMKOCTH 3ByKa M BBICOTBHI TOHA C aMIUIATYION H
4acTOTOM KOJIeOaHUIA.



HUccnenmoBanue  CBOMCTB  DBJIEKTPOMATHUTHBIX  BOJIH: OTpaXCHUE,
IpesioMJIeHUe, Moiaspu3anus, Auppakuus, UHTepPEpeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. IIpsMonuHenHOEe pacnpOCTpaHEHUE CBETa B
oxgHOopoaHou cpexne. JIyd ceera. ToueuHbI HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OoTpaxkeHUsi cBeta. IlocTpoeHue M300pakeHui B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MpeIOMIIECHUS cBeTa. AOCOMIOTHBIN MOKA3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yroj MOJHOrO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus ceeta. CiioxkHBIN cocTaB O6emoro cBeta. [[Ber.

ColOuparome # paccewBaromue JuH3bl. ToHKas JmH3a. DOKycHOE
paccTosiHUE€ W ONTHUYecKas cuwia TOHKOW JimH3bL. [locTpoeHue u300pakeHUil B
COOMpAOIINX U paccerBaromux JMH3ax. DopMysa TOHKOHN JIMH3BI. Y BEIUYCHUE,
JlaBaeMoe€ JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTHKHU.

BonnoBass ontuka. HWurtepdepennuss cBera. KorepeHTHbIE HMCTOYHHUKH.
YcnoBus HaOMOACHUS MAaKCUMYMOB M MHUHHUMYMOB B UWHTEP(EPECHIIMOHHOM
KapTUHE OT ABYX CUH(]A3HBIX KOT€PEHTHBIX UICTOYHUKOB.

Hudpakuusa cBera. dudpakuvoHHas peméTka. YCIoBUE HaOMIOACHUS
[JIABHBIX ~MAaKCUMyMOB IIpM NAJE€HUH MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TUGPaKkIUOHHYIO PEIIETKY.

[Tonstpuzanus ceera.

TexHuuecknue yCTpOWCTBA M MPAKTUUYECKOE TIPHUMEHEHUE: OYKH, JyIa,
doToanmapar, NPOEKIMOHHBINA amnmapar, MHUKPOCKOI, TEJIECKOIl, BOJOKOHHAs
OMNTHKA, TU(paKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssMONMHEWHOE paclpoOCTpaHEHUE, OTPAKEHHE M MPEIOMIIEHUE CBETA.
OnTudeckue mpuOopsI.

[TonHoe BHyTpeHHEE OTpakeHne. Moenb CBETOBOAA.

HccnenoBanne cBOMCTB M300paKeHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakmum ceera.

Hab6monenne nucnepcrnn cBera.

[TonyueHue ciekTpa ¢ MOMOIIBIO IPU3MBI.

[TonydeHnne criekTpa ¢ MOMOIIBI0 TH(PPAKITMOHHON PEIIETKH.

HabGntonenue nonsipusaiuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomuwl



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOWCTB M300paXKEHUI B JIMH3AX.
HaGmonenue nucnepcun cBera.

Pa3nen 6. OcHOBBI cIeNMAJIbHONH TEOPUH OTHOCUTEIBLHOCTH
['paHnubl  NPUMEHUMOCTH  KJIACCUYECKOM  MEXAHHUKH. [Toctynatel
CIIEUAIBHOM TEOPHUHM OTHOCHUTEIIbHOCTH: HWHBAPUAHTHOCTH MOIYJSA CKOPOCTH
CBETa B BaKyyM€, IPUHLIUI OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHNE BPEMEHM U COKpaLICHUE
JUUTAHBI.
DHEPrusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBs13b MaccCHI C 3HepI‘HefI U UMITYJIbCOM peJISITI/IBI/ICTCKOﬁ HqaCTHUILBI. QHCPFI/ISI
ITOKOA.

Pa3nen 7. KBanToBas ¢puznka
Tema 1. Inemenmol K6AHM OGO ONMUKU
®ortonsl. ®opmyna [lnanka cBs3u sHeprun GOTOHA C €r0 YaCTOTOW. DHEprus
¥ UMITYJbC (HOTOHA.
OtkpeiTue u uccnenoBanue Gporodddexra. OnpiTel A. I'. CToneroBa. 3aKoHbBI

doToaddexra. YpaBHenue OiHmTerina s Gorodddekra. «KpacHas rpaHuiiay
doTorddexra.

JlaBnenue ceeta. OnwiTel I1. H. JIeGenena.

XUMHYECKOE JIEMCTBUE CBETA.

TexHuueckre ycTpoCTBA M MPAKTHUECKOE MPUMEHEHHE: (HDOTOIIEMEHT,
dboTomaTunK, coiHeUHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha YyCTAaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

HccnenoBanne 3akoHOB BHENTHET0 GoTtodrddekTa.

Cerouon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHIO 0 -4aCTHIL.
[Inanerapnas ™mognenbs aroma. Ilocrymarsl bopa. U3nyuenwe u moriouieHue
GbOoTOHOB mpW mepexojie aToMa C OJHOTO ypPOBHS JHEPrUW HA Apyrou. Bumsl
cnekTpoB. CHEKTp YpOBHEW SHEPrUU aToMa BOJOPO/IA.

BosnnoBbie cBoiicTBa yactul. Bomubl ne bpoiis. KopnyckynsipHo-BOTHOBOM
TyaJii3M.

CHoHTaHHOE U BBIHYKJICHHOE U3J1y4YCHUE.

TexHnueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHE: CIEKTPaIbHbIN
aHau3 (CIEKTPOCKOMN), Jia3ep, KBAHTOBBIM KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI JIa3epa.

HaGmronenne nuHedyaThiX CIEKTPOB U3TyUYEHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

HaGmronenue nuHeiyaToro cnekrpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTHI, JI0Ka3bIBAIOIIME CIOKHOCTh CTpOeHUs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopaa mo  ompexpeneHuro  cocraBa
paanoakTUBHOrO wu3nyudeHus. CBoiictBa anbda-, Oera-, TaMMa-U3ITydEHUS.
Brnusinue paioakTUBHOCTH HA KUBBIE OPraHU3MBI.

OtkpeiTHE TpoTOHA W HelTpoHa. HykinoHHas mopnens siapa [eiizeHOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sapa. M30Tonsl.

Anbda-pacnan. DNEKTPOHHBIM W TO3UTPOHHBINM Oera-pacman. [amma-
U3NlydeHue. 3aKOH PaJuOaKTUBHOIO pacnaja.

DHeprust CBsI3M HYKJIOHOB B sifipe. SnepHbie cuibl. Jlegext macchl sapa.

SnepHble peakuuu. JleneHue u cuHTE3 AA€EP.

Anepnsiii peakrop. TepMosinepubiii cunte3. [IpodiieMbl U EPCIEKTUBBI
AIEPHON SHEPreTUKU. DKOJIOTUUECKUE ACIIEKThI AEPHON SHEPTrEeTUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Mertobl HaOIOIEHUS U PETUCTPAIIUU DJIEMEHTAPHBIX YACTHIL.

dyHaaMeHTadbHbIe B3auMoAeicTBus. EAMHCTBO hrsnyeckoit KapTUHBI MUpa.

TexHu4eckne yCTpoHCTBa U MPAKTUUYECKOE MPUMEHEHUE: TO3UMETp, Kamepa
BuiibcoHna, siiepHbIi peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CUY€TunK MOHU3UPYIOIIHUX YaCTHLL.

Vuenuueckuii sxcnepumenm, n1abopamopHuie pabomaol

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (oTorpadusim).

Pa3nen 8. Di1eMeHTHI aCTPOHOMUM U ACTPOPUZUKHU

Dtanbl pa3BUTHUS acTpoHOMUHU. [IpuKiIanHOE U MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 3BépmHoro neba. Co3Be3aus, sSpKue 3BE3NBI, IUIAHETHI, MX BHIMNMOC
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk nsHeprum CoJiHIIa W 3BE3.
3BE31bI, UX OCHOBHBIE XAPAKTEPUCTUKHU. [[narpamMma «CHEKTpaldbHBIA KIacc —
CBETHUMOCTB». 3BE3ABI TJIABHOM IIOCJICIOBATCILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTBY JIJISI 3BE3]] TJIaBHOM IMMOCIIeI0BaTeIbHOCTH. BHyTpeHHEEe CcTpoeHHE



3B€31. COBpeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U 3Bostounu ConHna u
3BE3/. DTambl )KU3HU 3BE3.

Mnineunsiii Ilyte — Hama [anaktuka. [lonoxxenne u nBuxenue CosHIA B
IN'anaktuke. Tunel ranakTuk. Paguoranaktuky u kBasapbl. UEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa00ma. PazOeranue rajakTuk.
Teopus bosbiioro B3peiBa. PenukroBoe usiryyeHue.

Macmtabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUM.

Vyenuueckue nabnooenust

HaGmonenust HeBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMIBIOTEPHBIX
NPUIOKEHUH I ONpe/ieNieHus MOJOXKEHUSI HeOEeCHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3A1s1 CEBEPHOTO MOMYIMIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon Jlynasl, minaner, Maegnoro I[lyTu.

O6o0maromnee NOBTOPEeHNE

Poner ¢usuku u acTpoHOMHUHM B IKOHOMHYECKOW, TEXHOJOTHMYECKOH,
COLIMAJILHOM M 3TUYECKOM cepax NesTeNTbHOCTH YeIoBeKa, pojib U MECTO (PU3MKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAayYHOU KapTHHE MHpPA, pOJb (PU3HUECKON TeopUuu
B (GOpMHpPOBAaHMU TIPEJCTABICHUNA O (QUINYECKON KapTHHE MHpaA, MECTO
¢usznueckor KapTHUHBI MHpa B OOLIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usnku 6a30Boro ypoBHs B 11 Kkjacce oCyliecTBISIETCS C
Y4ETOM COJEPKATEIBHBIX MEXIPEIMETHBIX CBA3C€H C KypcaMu MaTEMaTHKH,
OMOJIOTMH, XUMHUH, Teorpad) U TEXHOJIOTHUH.

Mesicnpeomemnvle noHsamusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAay4YHOTO
NO3HAHUS: SBJICHUE, HAYYHBIA (akT, rumore3a, (Ppuanyeckas BeIMYMHA, 3aKOH,
Teopusl, HAOMIOICHHE, SKCTIEPUMEHT, MOJICIIUPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuka: pelieHHEe CHCTEMBI yPAaBHEHUM, TPUTOHOMETPUUYECKHUE
(GYHKIIUU: CHHYC, KOCHHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPBl U HMX IPOEKUMHU HA OCH KOOPAMHAT, CIIOKEHHUE BEKTOPOB,
MIPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKIUH, NPU3HAKUA TIOM0OWS TPEYroJbHUKOB,
OTIpeJIeIICHHE TUIOIA N TUIOCKUX (huryp u 00bEMa Tell.

buonoeus: »snekTpuyeckue SIBICHUS B KUBOM MpUpOJAE, KoyeOaTelbHbIe
JNBH)KEHUS B )KMBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KHUBOU MPUPOAE, NECUCTBUE
paaranuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJIMYECKAsA CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl OOpa30BaHUSl KPUCTAUIMUECKON PpEIIETKH, CIEKTPaIbHBIN
aHaJn3.



l'eocpaghusi:  marHUTHBIE TIOMIOCA 3€MJIM, 3aJ€XKH MArHUTHBIX DY,
(doTochEMKA 36MHOI MOBEPXHOCTHU, MPEACKA3AHUE 3EMIIETPICEHUI.

Texnonocua: JHMHUM DIEKTpONEpEnad, TEHEPATOpP IEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKLIWOHHAA II€Yb, pajap, PaguoONpPUEMHUK, TEIEBU30D,
anteHHa, TteiedoH, CBY-meub, MPOEKIIMOHHBIN ammapaT, BOJIOKOHHAs ONTHKA,
coJiHEeYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIETI'O OBPA30OBAHUA

OcBoenue yueOHoro mpenMera «®Pusmkay Ha ypOBHE CpPEAHETO OOIIEro
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTUKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METANIPEIMETHBIX M IMPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIEC PE3YybTAThl OCBOCHUS yueOHOro npeaMera «Du3nkay JTOHKHBI
OoTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYyYalOIIMUXCA PYKOBOACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3WIIMEN JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIM{, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIECTBa, pacHIupeHUue >KU3HEHHOTO
OTBITa W OTBITA JAEATECILHOCTU B IMPOIECCE pean3allid OCHOBHBIX HAIpPaBIICHUN
BOCITUTATEIILHON JICSITEIIbHOCTH, B TOM YKCJIC B YaCTH:

1) rpaskIaHCKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTb IPAXKTAHCKON MO3UIIMU 00YUYaIOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHUCKOTO OOIIECTBA;

OPUHITHE  TPAJAMIMOHHBIX  OOIEYETOBEUECKMX T'YMAaHUCTUYECKUX |
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B MHTEPECAX I'PaKIaHCKOTO
oO0IIecTBa, y4aCTBOBATh B CAMOYIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHHUE B3aUMOJIECTBOBATh C COLUAIBHBIMA HHCTUTYTaAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U HA3HAUYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOU JIEATEIILHOCTH;

2) NAaTPHOTHYECKOT0 BOCTIMTAHUS

c(hopMHUPOBAaHHOCTH POCCUHCKOU IPa)XIaHCKOMN WJICHTUYHOCTH,
MaTpUOTU3MA;

LEHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTUKEHUSIM
POCCHICKUX YIEHBIX B 00J1aCTH (DU3UKU U TEXHUKHU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MTOBEACHHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAllMI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
NEATENBHOCTA YYEHOTO;

OCO3HAHHUE JTUYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMUYMBOTO OYAyIIEro;

4) 3¢TeTH4eCKOr0 BOCTIUTAHUSI:

ACTETUYECKOE OTHOILIECHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPYECTBA,
MpUCYIIEeTro (U3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHMS:

MHTEpPEC K Pa3IMYHbIM cdepam NpodhecCHOHATBHOW NEATeIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOM, YMEHHE COBEpLIATh OCO3HAHHBIN BHIOOP
Oynymieit mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO U caMOOOpa30BaHUIO B 00JaCTU
(bU3MKH HA IPOTSX)KEHUH BCEH KU3HU;

6) 3K0J10rH4ecKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTMYECKOW KYJIbTYphl, OCO3HAHHE TJI00aIbHOTO
XapakTepa SKOJOTHYECKUX MpobiieM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE IEMCTBUM B OKPYXAKOIIEH Cpelie Ha OCHOBE
3HAHMS LIeJIel YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacHIMpeHre OMbITa JEeATeIbHOCTH SKOJOTHYECKON HANpaBIE€HHOCTH Ha
OCHOBE MMEIOIIUXCS 3HAHUM 10 PUBHKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NUECKON HAYKU;

OCO3HAHHME LIEHHOCTHM HAay4YHOW JEsTeNIbHOCTH, TOTOBHOCTH B TPOIECCE
U3ydeHus: (QU3UKU ~ OCYHIECTBIISITH  MPOCKTHYID U HMCCIEI0BATEIIbCKYIO
NEeATEeIbHOCTh NHIUBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbHI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
Ba3oBble Jornueckue a1ecTBUA:
CaMOCTOSITETFHO  (DOPMYJIIHPOBaTh W aKTyalM3UpOBaTh  MpoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPE/ICTISATh MENU JNeATEIHbHOCTH, 33/1aBaTh MapaMeTpbl U KPUTCPUU HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH W TMPOTHBOPEYHS B  pacCMaTpPUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUIAH PEIIEHUS MPOOJIEMbl ¢ YYETOM aHaIM3a UMEIOIINXCS
MaTepHAIbHBIX U HEMAaTepUAIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTD, OLICHUBATH COOTBETCTBUE PE3YIIHTATOB
IIEJI5IM, OIICHUBATH PUCKH TTOCIIEICTBUH IEITEIbHOCTH;
KOOPJWHUPOBATh W  BBIMOJNHATH pabOTy B  YCIOBHSIX  PEaIbHOTO,
BUPTYaJIbHOTO 1 KOMOWHHUPOBAHHOTO B3aMMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIUICHHUE MPU PEIICHUN KU3HEHHBIX MPOOIIEM.
Ba3oBble ucciienoBarejbCcKue AelCTBUA:
BJIQ/ICTh HAYYHOW TEPMHUHOJIOTHEH, KITFOYEBBIMH MOHSATUSIMHA U METOJaMU
bu3nUecKol HayKH;



BJIAJIETh HaBBIKAMH Y4€OHO-HCCIIEI0BATENILCKON M MPOCKTHON ACSATEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOHUCKY
METOJIOB peIIeHHs 3aJad (U3HUECKOTO COACP)KAaHUSA, MPUMEHEHUIO Pa3IMYHBIX
METOJIOB MTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH 110 TMIOJYYCHHIO HOBOTO 3HAHUS, €ro
MHTEpIpETalii, MPeoOpa3OBaHUI0 W MPHUMEHEHHUIO B Pa3MYHBIX Y4eOHBIX
CUTYallUsX, B TOM YHUCJIE MPU CO3JaHUU Y4E€OHBIX TPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBIIATH IPUYMHHO-CIICJCTBEHHBIE CBSI3M W aKTyaJlM3WpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIICHHs, HaXOAWTh apryMEHTHI I J0Ka3aTelbCTBa
CBOMX YTBEP)KIICHUH, 33/1aBaTh NMapaMeTpbl U KPUTCPUU PEIICHHUS,

aHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIIEHUS 3aJadyd  pe3yJbTaThl,
KPUTUYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYIHpPOBaTh COOCTBEHHBIC 3a7adud B 00Opa3oBaTEIbHON
AESITEILHOCTH, B TOM YHCJIC TIPU U3YUYEeHUHN (PUHKH;

JaBaTh OIICHKY HOBBIM CHUTYallUsIM, OIICHUBATh IPUOOPETEHHBIN OIIBIT;

yMETh TICPEHOCHTHh 3HaHUS 1O (QU3UKE B MPAKTUYECKYIO 0OIacTh
KHU3HEICITCTLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUT'aTh HOBBIE UJIEH, ITpEIaraTb OPUrHHAIbHbIE MIOAXO0/IbI U PELLICHUS;

CTaBUTb MIPOOJIEMBI U 3a/1a4H, JOIYCKAIOL1E AIbTEPHATUBHBIE PEIICHHUS.

Pab6ora ¢ undopmanueii:

BJIJIETh HABBIKAMM IOJIyYE€HUS MHPOpMALUU (PU3NYECKOTO COIEPIKAaHUS U3
HUCTOYHHMKOB pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYUIECTBISATh IOMCK, AaHAJU3,
CUCTEMAaTU3allMI0 U HHTEPIpeTaluio MH(OOPMALKUU Pa3IUYHbIX BUAOB U (opM
HpEeCTaBIICHUS;

OLIEHUBATh JIOCTOBEPHOCTH MH(OpMaLUY;

UCMOJb30BaTh  CpPEACTBa  MH(POPMALMOHHBIX M  KOMMYHHKAI[MOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U OPraHU3AIIMOHHBIX
3aja4 ¢ coOJrofieHHeM TpeOOBaHWM SPrOHOMUKH, TEXHUKH OE€30MacHOCTH,
TUTHEHBI, pecypcocOepeKeHHs, TMpaBOBBIX M  ITUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJICpPXKAaHUS B Pa3IUYHBIX (opMarax c
yu€TOM Ha3zHa4eHUS MHPOPMAIUH U LIEJICBON ayAUTOPUH, BBIOUpPAsi ONTUMAIbHYIO
dopmy npeacTaBICHUS U BU3YyaTU3aIUH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC AeiICTBUS:
OCYLIECTBIIATh OOIIEHWE Ha ypokax (U3UKK ©U BO  BHE-YPOUHOMU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOH(MJIUMKTHBIX CUTyalldd W  CMsI4ath
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTMYHO H3jaraTb CBOXO TOUYKY 3pPEHHUSA C MUCIIOIB30BAHUEM
S3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYLIECTBA KOMAHIHOW U WHIWBUAYaJIbHOU
paboThI;

BbIOMpATh TEMATUKY M METOJbl COBMECTHBIX JACHCTBHI C y4€TOM O0OIIMX
MHTEPECOB U BO3MOXKHOCTEMN KaXKIAO0r'0 YWiICHA KOJUICKTUBA,

IIPUHUMATh  LE€JIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHUu30BbIBATH U
KOOPAWHUPOBATh JEUCTBUA MO €€ IOCTHKCHUIO: COCTAaBJIATH IUIAH JEHUCTBUU,
pacupenensiTh poiu € Y4E€TOM MHEHHMM YYaCTHMKOB, OOCYXKIaTh pe3YJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KayeCTBO CBOEr0 BKJIaJa W KaXJOTr0 y4YaCTHMKAa KOMAaHIbl B
oOuuit pe3yapTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE MPOEKTHI, OLEHHUBAaThb MAECU C IIO3ULIUHU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEJACHUE B Pa3JIUYHBIX
CUTYalUSX, IPOSBIIATH TBOPUECTBO U BOOOpAXKEHUE, OBITH HMHUITUATUBHBIM.

PerynsiTuBHbIe YHUBepcaibHbIe YueOHbIe JeiCTBUSA
Camoopranusanus:

CaMOCTOSATEIIbHO OCYIIECTBIISITh MO3HABATENIbHYIO NESITEbHOCTh B 00JIACTH
Gu3MKM W acCTPOHOMUH, BBISBISATH MPOOJIEMBbI, CTaBUTh U (POPMYIHUPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSATENIFHO COCTABJIATh IJIAH PEHICHUS PACYETHBIX M KAaYeCTBEHHBIX
3a/1ay, TUTaH BBITMOJTHEHUS MTPAKTUYECKON paboThl C yUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUI;

J1aBaTh OLICHKY HOBBIM CUTYaIIHsIM;

pacIMpATh paMKHA y4eOHOTO MpeaMeTa Ha OCHOBE JMYHBIX MPEANOUYTECHUN;

JIeaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTD 3a pEIICHHE;

OIICHUBATh MPUOOPETEHHBIH OIIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYAWIMH B 00JacTH
(Gu3HUKY, TOCTOSTHHO MOBKINIATH CBOW 00pa30BaTENbHBIN U KyJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, IMOLUMOHAJIbHBII HHTELJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCHUTh KOPPEKTUBHI B JIEATEIHLHOCTD,
OIICHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISM;

BJIQJICTh  HABBIKAMH  TIO3HABATEIHHOW  pediekcuu Kak  OCO3HAHUS
COBEpINAEMbIX JIEUCTBHA W MBICTUTEIBHBIX TIPOIECCOB, WX pE3yJbTaTOB U
OCHOBaAHUI;



MCITOJIB30BaTh MPHUEMBI pe(ICKCHH IS OIEHKH CUTYaIlid, BHIOOpAa BEPHOTO
pEIICHHSI;

yYMETh OIICHUBATh PUCKH W CBOCBPEMEHHO NPHHHUMATHh PEIICHUS IO UX
CHI)KCHHIO;

NPUHUMATh MOTHBBI W apryMEHTBl JPYTHMX IPH aHaIM3€ pPe3yIbTaToB
NEeSATEHHOCTH;

NPUHUMATH ce0s1, TOHUMAasl CBOM HEAOCTATKH U JJOCTOMHCTBA;

NPUHUMATh MOTHUBBI W apryMEHTBl JPYTHMX IPH aHaIW3€ pPe3yIbTaToB
NESATEITBHOCTH;

NpHU3HABATh CBOE MIPABO U MPABO JPYTUX HA OMINOKH.

B mporecce qOoCTHKEHHS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe 9 YPOBHS CpPEIHEro oOImero oOpa3oBaHUS Yy OOyYaroIIUXCs
COBEPIIECHCTBYETCS AMOITMOHAIbHBIN WHTEIIEKT, TIPEAOIar afoIIHHA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIIET0 CIIOCOOHOCTh ITOHUMATh CBOE AMOIIMOHAIBLHOE
COCTOSIHWE, BUJCTh HANPABICHUS Pa3BUTHS COOCTBEHHOM SMOIMOHAIBHON Cepsl,
OBITH YBEPECHHBIM B ce0e;

CaMOpETYyJIUPOBaHMS, BKIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJACHHE, CIIOCOOHOCTh aJanTUpPOBAThCS K
HMOIIMOHATLHBIM U3MEHEHUSAM U MPOSIBISITH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIIEH CTpEMJICHUE K JOCTHKEHUIO LENH U
ycrexy, ONTUMHU3M, WHUIMATHBHOCTb, YMEHHE JEHCTBOBATH HMCXOAS M3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATIBHOE COCTOSIHHE
IpYTHX, YYUTBIBATh €ro TPH OCYIIECTBIEHWU OOILIEHUS, CIOCOOHOCTh K
COUYYBCTBHUIO U CONEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIFOUAIOIINX CIOCOOHOCTH BBICTPAUBATh OTHOIICHHMS
C APYTUMH JFOJIbMU, 3a00TUTHCS, TPOSBIISATh HHTEPEC U pa3perniaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIbTATHI

K konmy obyuenus B 10 kJjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYUAOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEpax poJib U MECTO (PU3NKKA B (HOPMUPOBAHHUU
COBPEMEHHOM HAy4YHOW KApPTUHBI MUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH H
TE€XHOJIOTHH, B TPAKTUUECKOU AEATEILHOCTH JIFOJICH;

YUHUTHIBATh TPAHULIBl MNPUMEHEHUS] H3YYEHHBIX (U3MYECKUX MOJENEeH:
MartepualibHasi TOYKa, MHEepIUalbHAsl CUCTEMA OTCUETA, aOCOIIOTHO TBEPIOE TEIO,
WJICATBHBIN ra3, MOAEIN CTPOCHHS Ta30B, KUIAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUYECKUI 3aps]l PU pelieHur PU3NYECKUX 3a/1a4;



pacro3HaBaTh (QuU3MUECKUE SIBICHUS (MPOIECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXAaHHUKHU, MOJICKYJISPHO-KUHETUUYECKON TEOpUHM CTPOCHHS BEIIECTBA U
ANEKTPOJMHAMUKHU:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSAMOJUHEHHOE
JBIDKEHHE, CBOOOJHOE TAaJIeHHE TeJ, JBM)KEHUE MO0 OKPYKHOCTH, HHEpIHS,
B3auMojiericTBue Tel, Auddy3us, OpOyHOBCKOE JIBMKEHUE, CTPOCHUE KUIKOCTEH
1 TBEPJIBIX TEJ, U3BMEHEHUE 00BhEMA TeJl MPU HarpeBaHUU (OXJIAXKIECHUH ), TETIOBOE
paBHOBECHUE, HCMApEHHE, KOHJEHCAIMS, IJIAaBJICHUE, KPUCTAUIM3allMs, KHUICHUE,
BJI&YKHOCTh BO3/IyXa, TOBBIIIICHUE JIABJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM
COCyZle, CBSI3b MEXJAY TNapaMeTpaMy COCTOSIHMSI Tra3a B  HM30Mpolieccax,
AJIEKTPU3ALUS TEJI, B3AUMOJCUCTBUE 3aPsJIOB;

OMHUCHIBATh MEXAHUYECKOE JBUKEHUE, HCIONB3Ys (PU3UUYECKUE BEITUYWHBI:
KOOpAWHATA, MyTh, MNEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejia, CHUJa,
UMITYyJIbC TeJa, KUHETUYECKasl YHEPTUsi, MOTEHIIMAIbHAsl YHEPTUs, MEXaHUYecKas
paboTa, MexaHWYeCKass MOIIHOCTh;, TIPU OIHUCAHUHM TNPABUIBLHO TPAKTOBATH
(U3UYECKUI CMBICT HCIOJIB3YEMbIX BEJIWYUH, WX OOO3HAYCHUS W CIUHUIBI,
HaXOJIUTh (POPMYJIBI, CBSA3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIIMUUHY C JAPYTUMU
BEJTMYMHAMH,

OTMKUCHIBATh M3YyYCHHBIC TEIJIOBBIC CBOWMCTBA TEI M TEIJIOBBIC SIBIICHUS,
UCTIONB3yad (U3MYECKUE BENWYUHBI: JaBiCHHE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHUYECKasi SHEPrusi XaOTHUYECKOTO JABUKEHHS MOJIEKYJI, CPEIHEKBaIpaTUYHAas
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHAS SHeprus, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBHUS TEIUIOBOTO JIBUTATENs; IpPU ONHUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3MUECKUH CMBICI HCIHOJB3YEeMbIX BEJIMYWH, HX
o0O3HAaUeHUsT W EIAUHUIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIONINE JIAHHYIO
(Gu3MYECKYI0 BEIIMUMHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUEHHBIE AIEKTPUUECKHE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUYECKUE BETUUMHBI: DJICKTPUUECKHUM 3apsi,
ANEKTPUUYECKOE MOJIE, HANPSIKEHHOCTD IMOJIS, MOTEHIHAN, Pa3HOCTh MMOTEHLIUAJIOB;
Py ONMHUCAHWHM TIPABWIBHO TPAKTOBAaTh (U3HUECKH CMBICI HCIOIB3YEMBIX
BEITMYMH, WX OOO3HAYCHHUS W CIAWHHIIBI, YKa3bBaTh (DOPMYJIIBI, CBS3BIBAIOIINE
TaHHYI0 (U3UUECKYI0 BEIHMUUHY C APYTUMH BEIMUYNHAMU;

aHAMM3UPOBATh (PU3UUYECKHUE TPOIECCHl U SBICHUS, UCTONB3Yys (pu3ndeckue
3aKOHBI ¥ MPUHIUINBIL: 3aKOH BceMupHOTo TsArotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHEHUS MEXaHUYECKONW HHEPruM, 3aKOH COXPAHEHMsS HMIIYJbCa,
MPUHLHUIT CYNEPHO3UIUA CHUJ, NPUHUUII PABHOMNPABUS HWHEPIHUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJAPHO-KUHETUYECKYI0 TEOPHUI0 CTPOEHHUS BEUIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEHEN KMHETUYECKOW PHEPruu TEIJIOBOTO JABUKEHUS MOJIEKYI C
a0COJIFOTHOM TeMmepaTypol, MEPBbIM 3aKOH TEPMOJAMHAMUKHU, 3aKOH COXPAHEHUS
ANEKTPUYECKOro 3apsija, 3akoH KysioHa, npu 3TOM pasiinyaTh CIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKCHUE W YCIOBHUS (TPaHUIIHI,
00J1aCTH) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPHHIIMIBI JACHCTBUS MallMH, TPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3auyaTh YCJIOBHS MX O€30MacHOTO HCIIOJIH30BAaHUS B
MOBCEJIHECBHOM XU3HU;

BBITIOJHATE JKCIEPUMEHTBI TI0 HCCJICJIOBAHHMIO (PU3WYSCKHUX SIBICHUH U
MPOIIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX M KOCBEHHBIX HW3MEPCHHH, IMPU ITOM
dbopmynupoBaTh MpodlieMy/3aqadyy U TUNOTE3y Y4eOHOro  AKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIOKEHHOTO O0OpPYIOBaHUS, MPOBOAHWTH OMBIT MU
(GopMyIHpPOBATH BEIBOIBL;

OCYIICCTBIISITh MPSMBIE ¥ KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEIUYHH, TIPH
STOM BBIOHMpAaTh ONTHUMAJBHBIA CIOCOO W3MEPEHHUS WM HCIOJIb30BAaTh HM3BECTHBIC
METOJIbI OIIEHKH MOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCHMOCTH  MEXJY  (U3MYECKHMMH  BEJIUYMHAMH  C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPCHHM, MPU 3TOM KOHCTPYHPOBAaTh YCTaHOBKY,
(GUKCHpPOBaTh PE3yJbTaThl IMOJYYCHHOW 3aBUCUMOCTH (PU3WYSCKUX BEIMYHMH B
BUJIE TAOJUIT U TpaUKOB, JIEJIaTh BBIBOJIBI IO PE3yJIbTaTaM HCCIICIOBAHMS;

coOro/IaTh MpaBuiIa OE30MacHOTO TpyAa MPH MPOBEICHUH HCCICIOBAaHUN B
pamMKax y4eOHOTO OJKCIIEpUMEHTa, Y4eOHO-HCCIIEeIOBATEIbCKON U TMPOEKTHOM
JESTENBHOCTU C MCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPATOPHOTO
000py10BaHMS;

pemiath pacy€THBIE 3aJa4d C SBHO 3aJaHHOM (PU3WYECKON MOJEIbIO,
UCTIOJNIB3YA (PU3MUECKHE 3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3aJa4u
BBIOMPATh (HU3NYECKYIO MOJCHb, BBIACIATh (U3UUCCKHE BEIUYUHBI U (DOPMYIIHI,
HEOOXOMUMBIE Il €€ pelIeHHs, TPOBOAUTH PAcCUYEThl U OIICHUBATh PEaJTbHOCTD
MOJIYYEHHOTO 3HAYCHUS (PU3NUYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIC 3a/1a4: BHICTPAUBAThH JIOTHUYECKU HEITPOTUBOPEUUBYIO
[EMOYKY PACCYXJACHHM C OMOpOol Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uYecKue SIBJICHUS,

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3aJad  COBPEMEHHBIC
MH(GOPMAIIMOHHBIE TEXHOJOTUHU JUIsl TIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAIINH
U TIPEJICTAaBICHUSI YIeOHON M HAYYHO-TIOMYJIAPHON MHGOPMAINH, TTOTYYECHHON 3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH TIOTyIaeMyt0 HHPOPMAIIHIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKHUX U 3apYOCKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBICHEHHE TIPOIECCOB OKPYKAIOIIETO MHpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (M3WKE B TOBCEIHEBHOW >KH3HU
Tt obecredeHus: 6e30MacHOCTH MPU OOpaIeHU ¢ MPUOOpaMH U TEXHUYECKUMU



YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3[I0POBbS U COOJIOJICHUS] HOPM SKOJOTHUYECKOTO
MOBEJACHUS B OKPYKAIOIIEU CPELE;

paboTaTh B Tpynme C BHIIOJHEHUEM PA3IUYHBIX COIMAJIBHBIX POJICH,
IJIAaHUPOBaTh paboTy TPYIbI, pPalMOHAJIBLHO paclpeieisaTh OO0f3aHHOCTU W
IJIAHUPOBAThH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYaIlUSX, aJIeKBAaTHO OLICHUBATH
BKJIQJI KQXKJIOTO U3 YYACTHUKOB TPYIIIBI B PEIICHUE pacCMaTPUBAEMON MPOOJIEMBI.

K xonmy oOyuenuss B 11 kJiacce mpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTpaxaTh CPOPMUPOBAHHOCTh Yy O0YUAIOIINXCS] YMEHUM:

JIEMOHCTPUPOBATh Ha TpUMEpax pojib U MeCTO (Pu3NKd B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKH W
TEXHOJIOTUH, B MPAKTUYECKOU NEATCIBHOCTH JIIOJACH, IEIOCTHOCTh U €IUHCTBO
bu3nYecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBl TPUMEHEHUS] M3YYCHHBIX (U3NYECKUX MOJIEICH:
TOYCUHBIN AIEKTPUUYCCKHUMN 3aps, JIyd CBETa, TOUCYHBIM UCTOYHUK CBETA, sJICpHAs
MOJICJIb aTOMa, HYKJIOHHAas MOJEJIb aTOMHOTO SApa MPU PEIIeHUH (U3UIECKUX
3azay;

pacrio3HaBaTh (pU3HUECKUE SBICHUS (IPOIECChl) U OOBSICHATh MX Ha OCHOBE
3aKOHOB DJICKTPOJIMHAMUKHN M KBAHTOBOW (DM3UKH: DJICKTPUYECKAs MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MAarHUTHOE NEWCTBUS TOKAa, B3aUMOJIEICTBUE
MAarHuTOB, SJIEKTPOMArHUTHAasi WHAYKUUWS, JEWCTBHE MArHUTHOTO TIOJNS HA
NPOBOAHUK C TOKOM W JBIDKYIIMMCS 3apsll, dJIEKTPOMArHUTHBIE KOJEOaHUS U
BOJIHBI, TPAMOJIMHEITHOE pPACIPOCTPAHEHUE CBETAa, OTPAKEHHE, IPEIOMIICHHUE,
uHTepdepennus, audpakuus W TONSApU3ALMS  CBETa, JUCHEPCHS CBETa,
doToanekrpuueckuii 3pdekt (pororddekT), cBeTOBOE NaBlICeHNE, BOZHUKHOBEHHE
JUHEWYaTOro CIEKTpa aTomMa BOJOPOJa, €CTECTBEHHas U MCKYyCCTBEHHAs
PaauOaKTUBHOCTH;

ONKUCHIBATh W3YUYEHHbIE CBOWCTBA BELIECTBA (DJIEKTPUYECKUE, MArHUTHBHIE,
ONTHUYECKHUE,  DJIEKTPUYECKYI0  IMPOBOJUMOCTb  DPA3IW4YHBIX  Cpel) W
AJIIEKTPOMArHUTHBIC SIBJICHUS (TIPOLIECCHI), HCIONB3YS (PU3NYECKHE BEITUUUHBI:
ANEKTPUUYECKUI 3apsil, CHIA TOKA, AJIEKTPUUYECKOE HAIPSKEHUE, AIEKTPUUYECKOE
COMPOTHBIICHHUE, PA3HOCTh MOTEHIIMAIOB, 3JEKTPOJABIDKYIAs Cuja, padoTa TOKa,
WHIYKIHMST MarHUTHOrO mMojs, cuia Amnepa, cuia JlopeHua, MHAYKTUBHOCTD
KaTYIIKW, SHEPrus AJIEKTPUUYECKOr0 M MArHUTHOTO MOJIeH, MEpPUoJ U YacToTa
KojeOannii B KoseOaTeTbHOM KOHTYpe, 3apsAl M Cuila TOKa B MPOIecce
TAPMOHUYECKUX DJICKTPOMAarHUTHBIX KoJyieOaHuM, (OKYCHOE pacCTOSHUE W
ONTUYECKAasl CWJIa JIMH3bI, MPU ONHCAHUU MPABUIBHO TPAKTOBATH (PU3HUECKUI
CMBIC HCIOJb3YEMbIX BEJIMYMH, MX OOO3HAUEHUSI M €JUHUIIbI, YKa3bIBaTh
GbopMynbl, CBA3BIBAIONIME JAaHHYIO (PU3MYECKYIO BEIMYMHY C JAPYTrUMU
BEJINYMHAMU;



ONKCHIBATh H3YyYEHHbIE KBAHTOBBIE SIBJIEHUS U MPOLECCHI, HCHOIb3Ys
(u3nueckre BEIMYUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPIus U UMIYJIbC (POTOHA, MEPUOJ MOTypacnaga, SHEPTUs CBA3U
aTOMHBIX SIJI€p, MPU ONHCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUNA CMBICH
WCIIOJIb3YEMbIX BEJIUYUH, UX OOO3HAUCHHUS W EIUHUIILI, YKa3biBaThb (POPMYIIBI,
CBSA3BIBAIOIIME JIaHHYI0 (DU3MYECKYI0 BEJIMYMHY C JPYTUMHU BEJIMYHUHAMH,
BBIYUCIISITh 3HAaUCHUE (DU3NYECKON BEJIMUUHBI,

aHANM3UPOBATH (PU3NYECKHUE TMPOIECCHl U SBJICHUS, MCHOJIb3Ys (hU3NUECKue
3aKOHBI U MPUHUUIBL: 3aK0OH OMa, 3aKOHBI MOCJIEI0OBATEIHHOTO U MapalIeIbHOTO
COCJIMHEHUS TPOBOJHUKOB, 3akoH Jkoyns—JleHna, 3aKOH 3JE€KTPOMArHUTHOU
UHAYKIMH, 3aKOH MPSIMOJIMHEHHOT0 pacipOCTpaHEHHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI NPEJIOMJICHUSI CBETa, ypaBHeHHe ODWHIITeHHa s PororddexTa,
3aKOH COXPAHEHHSI HHEPrUH, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXpPaHEHHS
ANEKTPUUECKOTO 3apsia, 3aKOH COXPAHEHUs MacCOBOT'0 YHCIA, MOCTynathl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM Pa3InyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YecKOe BBIPAXKEHHE U YCIOBUS (TpaHHUIIb, 00JIACTH)
IPUMEHUMOCTH;

OTpeIeNIATh HAIIPaBJIeHHEe BEKTOPa MHIYKIIMA MAarHUTHOTO TOJIsI TPOBOHUKA
C TOKOM, cujibl Amniepa u cuibl Jlopenna;

CTPOUTh W ONKCHIBaTh M300paKEHHUE, CO37AaBAEMOE IUIOCKHM 3€pPKajoM,
TOHKOM JIMH30M;

BBITMIOJHATh JKCHEPUMEHTHI IO UCCIIENOBAaHUIO (DU3UYECKUX SBICHUA U
IPOLIECCOB C HCIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: IMpPU STOM
dbopmynupoBaTh TpodiieMy/3amadyy W TUINOTE3y Yy4eOHOTO  DKCIIEPHMEHTA,
coOupaTh YCTaHOBKY U3 MPEJIOKEHHOTO OOOPYI0BaHHUSA, MPOBOJUTH OIBIT U
(bopMynHpOBaTH BEIBOJBL;

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEJIHYWH, TPU
ATOM BBIOMPATH ONTUMAJIBHBIA CHOCOO M3MEPEHUS U HUCIOJIH30BaTh W3BECTHBIC
METO/Ibl OLIEHKH MMOTrPEITHOCTEN U3MEPEHNU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3MYECKMX BEIMYUH C  HCIOJIh30BaHUEM
OpSMBIX HM3MEPEHWIl: TMPU 5TOM KOHCTPYHPOBATH YCTAaHOBKY, (UKCHPOBATH
pPE3yNbTATHl MOTYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BHJE TAOIUIl U
rpaduKoB, AenaTh BEIBOMBI IO pe3yiIbTaTaM MCCIIECIOBAHNUS,

co0roaTh mpaBuia 0E€30MacHOro Tpyda MPH MPOBEJCHUHM UCCIIECJOBAHHUNA B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HCCIEeNOBATENbCKOW U IMPOEKTHOM
NEATENIbHOCTU C HUCIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOUCTB U J1a0OPATOPHOTO
000pyTI0BaHMS;

pemath pacy€THbe 3a7ayd C SIBHO 3aJaHHOM (U3MYECKOW MOJIEIbIO,
UCIOIb3Yys (U3UYECKHE 3aKOHBI U MIPUHIIUIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1auu



BbIOMpATh (PU3NYECKYI0 MOJAEIb, BBIACHATh (PU3NUYECKUE BEIUYUHBI U (POPMYIIBI,
HEeoOXonuMbIe ISl €€ pEelIeHUs, NPOBOAUTH PAcy€Thl U OLICHUBATh PEaTbHOCTb
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BETUYMHBI;

pemaTh Ka4eCTBEHHBIE 33/1a4: BHICTPAUBATh JIOTHYECKH HETPOTUBOPEUUBYIO
LEMOYKY pPACCYXICHUI C OMOpOoM Ha M3yYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH H
dbuznUecKue sIBJICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHHH  y4eOHBIX  3aJady  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJOTUHU JUIsl TIOUCKA, CTPYKTYPUPOBAHUSA, UHTEPIPETALINU
U TpeJICTaBICHUsl y4eOHON M HAYyYHO-TIONYJIAPHON MHGOPMALIMH, TTOTYYEHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOJTy4aeMyt0 HHPOpMaIIUIO;

OOBSACHATh MPUHIMUIBI JEHCTBUS MAallWH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh yCIOBUs UX OE30MACHOIO HCIOJIb30BAHUS B MMOBCEIHEBHOM
KU3HU;

PUBOJUTH MPUMEPHI BKIIAJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE TMPOIECCOB OKPYKAIOIIETO MHpA, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HaHUS MO (U3UKE B MOBCEIHEBHOW >KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpalEHUU C MPUOOPAMU U TEXHUYECKUMU
yCTPOWCTBAaMH, Ul COXPAHEHUsI 3[JOPOBbSl U COOJIIOJEHUSI HOPM SKOJIOTHYECKOTO
MIOBEJICHUS B OKpY’Kalollel cpeie;

paboTaTh B TIpyHIe€ C BBIIOJIHEHUEM pa3jMYHBIX COLUAIBHBIX pOJIEH,
IUIaHUPOBaTh pPabOTy TpPyHIbl, PALUOHAIBHO PpaCHpelneisaTh OO0S3aHHOCTH H
IUIAHUPOBATh JIEATENBHOCTh B HECTAHAAPTHBIX CUTYalUsX, aJ€KBATHO OLICHUBATh
BKJIa/1 K&KJIOT0 U3 YYaCTHUKOB T'PYIIIIBI B PEIIEHNE pacCMaTpUBAeMOl IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC

®dusuka, 10 xknacc/ Maxumies I'.4., Byxosues b.b., Corckuit H.H. nox penakuueiillapdentreBoit H.A., AkiinonepHoe
obmectBo «M3narenbctBo «lIpocBenienne

KosmmmuecTBo yacos DJIEeKTPOHHbIE BocnurarenbHblit
Ne HaunmeHnoBanue pa3esioB (uu¢possbie) aclneKkT
Konrtpoiasbnbie | IIpakTHyeckue
n/n U TeM MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThl padoThI
pecypchbl
Pazgen 1. ®U3UKA U METObI HAYUYHOI'O ITIO3HAHUA ChopMUpOBaHHOCTH
11 ®u3KKa ¥ METOBI 5 bubmmorexa [IOK rPaXaHCKOM
' HAay4HOTO MO3HAHUS https://m.edsoo.ru/7f41bf72 HO3HIHH
00ydJaromerocst Kak
Hroro mo pasneiy 2 AKTUBHOI'O U
OTBETCTBEHHOT'O
4JIeHa POCCUIICKOTO
oO1ecTBa.
Pazien 2. MEXAHUKA Ymenue
Bubmorexa LIOK B3alMO/ICIICTBOBATD C
2.1 K 5
HHEMATHIA https://m.edsoo.ru/7f41bf72 POTHANBHBIM
WHCTUTYTaMH B
bubnuorexa [IOK COOTBETCTBUU CHUX
2.2 7 1
Huramiica https://m.eds00.ru/7f41bf72 hpyrkunsmu u
23 3aKOHbI COXPAHCHUSI B 6 1 Bbutbmioreka [IOK Ha3HAICHUCM.
' MEXaHUKE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U ['oTOBHOCTH K
TEPMOJANHAMMUKA F'YMaHUTAPHOU U
31 OCHOBBI MOJICKYJISIPHO- 9 bubmmoreka [JOK BOJIOHTCPCKOU
. KHHETHECKOH TeOPHH https://m.edsoo.ru/7f41bfr2 [ PHOCTH;
bu6mmoreka [IOK
3.2 0 1
CHOBBL TEPMOATHANIIH 0 https://m.edsoo.ru/7f41bf72
3.3 ArperaTHble COCTOSIHUS 5) bubnuorexa [JOK
BeniecTBa. Pa3oBbie https://m.edsoo.ru/7f41bf72
TIePEXO0IbI
Hroro mo pazmeny 24
Paznen 4. DJIEKTPOIMHAMUKA [leHHOCTHOE
bu6mmorexa [JOK oTHomIerme X
4.1 9 10 rOCYIapCTBEHHBIM
AieKTpocTaTHIa https://m.eds00.ru/7f41bf72 cymponawm,
[TocTostHHBIN . JOCTYKEHUSIM
. bu6mmorexa [JOK POCCUICKHX YYEHBIX B
42 MCKTPHIeCKiit TOK. Torit & 12 https://m.eds00.ru/7f41bf72 obnactn pusnku u
Pa3IUYHBIX Cpelax IO
Hroro o pazueny 22
PezepBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KVIACC

®dusuka, 11 knacc/ Maxumes I'.J1., Byxosues b.b., Hapyrun B.M. oz penakuueiillapdentseBoit H.A., Akiinonepaoe
obmectBo «M3matennscTBO «IIpocBenieHue»

KosmmmuecTBo yacos DJIeKTPOHHbIE BocnurarenbHblit
Ne HaumeHoBaHue pa3iesioB u (uudposbie) aCIIeKT
Kourpoububie | IIpakTHyeckue
n/n TeM NPOrpaMMblI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcebl
Paznea 1. DJEKTPOJIMHAMMUMKA Cdopmupos
MarauTtHoe HoJe. G oK aHHOCTB
1.1 DIEeKTPOMAarHUTHAS 11 1 nommoreka L{ HPaBCTBCHH
https://m.edsoo.ru/7f41c97c | 1
WHTYKITHAS
CO3HaHMUS,
Hroro mo pazmeny 11 Y THYECKOTO
MOBECHUS.
Paznen 2. KOJIEBAHUSA U BOJIHBI B 5
CriocoGHOCTh
Mexanuueckue u
2.1 AJIEKTPOMArHUTHbIE 9 bubmorexa HOK PrEHVBATS CHTYALIEO
' P https://m.edsoo.ru/7f41c97¢ ¥ UPUHIMATD
KojebaHus OCO3HAHHbIE
29 Mexannueckue u 5 1 bubnuorexa [IOK [peLIeHMUs,
' 3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97¢ CPUCHTHPYAICH Ha
MOPAaJIBHO-
23 Onruka 10 1 BH6J.IHOTeKa LOK HPABCTBEHHBIE HOPMEI
https://m.eds00.ru/7f41c97¢ \y yepnocTu, B TOM
Wtoro o pasaeny 24 qKCIIe B AEATEIbHOCTU

y4€HOTO.

Paszea 3. OCHOBBI CIIEIITUAJIBHON TEOPUU OTHOCUTEJBbHOCTH

Oco3HaHHE JUYHOTO

BKJIaZla B IOCTPOCHUC

OcHOBBI cielanbHOU bu6mmoreka [JOK .
3.1 4 httos://m.ed [7a1cg7c DCTOHTHBOTO
TCOPHUH OTHOCUTCIILHOCTHU ttps://m.edsoo.ru c97c 6ymyiero.
Hroro no pazneny 4

Pa3znen 4. KBAHTOBAS ®U3UKA



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

4.1 DJIeMEHTHI KBAaHTOBOM 6 bubnuoreka [IOK
OITUKU https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.2 4
Ctpoetiiie atoma https://m.edso0.ru/7f41c97c
bu6mmoreka [IOK
4, A
3 TOMHOE AAPO > https://m.edso0.ru/7f41c97c
Uroro mo pazueny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMMHU U ACTPO®PU3UKHU Ymenue 3
3aUMOJACUCTBOBATH C
51 DNeMEeHTHI aCTPOHOMUH 1 7 bu6mmoreka [IOK 2OHHaHLHHMH
acTpoPpHU3UKU https://m.eds00.ru/7f41c97¢ wncruryramu B
ICOOTBETCTBUHU CUX
Hroro no pazneny 7 GYHKIHUAME U
HAa3HA4YCHHUEM.
Pa3nen 6. OBOBINAIOLLEE IIOBTOPEHUE ['oToBHOCTE BeCTH
COBMEC
6.1 O6o0matoriee MOBTOPEHUE 4 bubmorexa HOK ;eflfeﬂgllgézb B
' HHAot P https://m.eds00.ru/7f41c97¢ mrepecax
TpaKJJaHCKOTO
Hroro no pasneny 4 o011ecTBa, y4acTBOBaTh
PesepBHOE Bpemst 3 B CAMOYTIpaB/ICHHH B
o0Opa3oBaTeILHOM
OpraHu3aluu
OBUIEE KOJIMYECTBO HYACOB 68

I10 ITPOTPAMME



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
Nen/m | Tema ypoka Koi-Bo yacos

1 ®duznka — Hayka o npupoje. Hayunble MeTO1bl TO3HAHUS OKPYXKAIOLIETO MUPA 1

2 Ponb 1 mecTo ¢pu3uku B popMHpOBaHIN COBPEMEHHON HAYYHOI KapTUHBI MUpPA, B TPAKTHUYECKON 1
NEeSATEIbHOCTH JIFOIEH

3 Mexannueckoe JBuxkeHre. OTHOCUTENBHOCTh MEXaHMUECKOT O ABMKEHUs. [lepeMernienne, CKOpoCTb, 1
YCKOpEHHe

4 PaBHOMEpPHOE IPAMOIMHENHOE JBUKEHNE 1

5 PaBHOYCKOpEHHOE TPSMOJIMHEMHOE IBUKEHUE 1

6 CBoboaHoe mageHne. Y CKOpeHne cBOOOHOTO TaeHUs 1

7 KpuBonuneiitHoe npmxenue. J[BxkeHnEe MaTepruaaibHONM TOYKU MO OKPYKHOCTH 1

8 [Tpuniun otHocuTensHOCTH ["anunes. Muepuuaneubie cuctemsl oTcueTa. [lepseiil 3akoH HetoToHa 1

9 Macca tena. Cuna. [Ipunuun cynepnosuimu cui. Bropoii 3akon HeroToHa 1151 MaTepuaabHON TOUKH. 1
Tperunii 3akoH HbroTOHA 17151 MaTEpUATIBHBIX TOYEK

10 CrapToBasi 1MarHocTuyeckas padora 1

11 Cuna ynpyroctu. 3akoH 'yka. Bec Tena 1

12 Cuna tpenus. Kosddunuent tpenus. Cuiia cOnpoTUBIEHUS MPY ABMKEHUH Tella B )KUIKOCTH WM ra3e 1

13 3akoH BceMUpHOTo Tsrotenus. Cuia TsokecTu. [lepBas kocmMuyeckas CKOpoCTh 1

14 Pewenue 3amau no teme: "3akoH BceMupHoro tiarorenus. Cuia tsxectu. [lepas kocmuyeckas ckopocTs" 1

15 [MocTynarensHoe ¥ BpalaTelIbHOE IBHKEHHE a0COTIOTHO TBEPIOTO Tena. MoOMeHT cuJibl. [1nedo cuibl. 1
VYcnoBus paBHOBecHUsl TBEPAOTO TeIa

16 NmMnynbc MaTepuanbHON TOUKH, CHCTEMbI MaTEPUANIbHBIX TOUYEK. IMITynbe cuiibl. 3aKOH COXpaHEHUs 1
UMITyJbca. PeakTuBHOE IBHKEHHE

17 Pemenue 3anaq no reme: "3akoH coxpaHEHMs UMITyJbca"

18 PaGota u momHOCTh cuiibl. KuHeTndeckast SHEprusl MaTepuaibHON Touku. Teopema 00 n3MeHEeHUN




KMHETUYECKON JHEPIUU

[orenumaneHas sueprus. [lorennuansHas sHEpTUs YIpyro aeGopMupoBanHON npyxuHbl. [loTeHnmanpaas

19 SHEPrus Teljia BOJIM3H MOBEPXHOCTH 3eMITH

20 [ToTeHumanpHbIE ¥ HEMTOTEHITUATBHBIEC CHIIBL. CBSI3b pa0OTHI HEMOTEHIIMAIBHBIX CHUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUM CUCTEMBI TeJI. 3aKOH COXPAHCHHSI MEXaHUYECKON SHEPTUU

21 Pemenue 3amau o teme: "Kunemaruka. JluHamuka. 3aKkoHbI cOXpaHeHUs"

22 KonTpoabHnas pa6ora Nel no reme «Knunemaruka. lunamuka. 3aKoHbl COXpaHEHUsS] B MEXaHUKe»

23 OcHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHO-KMHETHYECKO# Teopuu. bpoyHoBckoe apmwkenue. uddysus

24 XapakTep ABUKEHHS U B3aUMO/JICHCTBUA YaCTHIL BelIeCcTBA. MOJIeu CTPOEHUS ra30B, )KUAKOCTEN U TBEPIBIX
Tel

25 Macca monexyn. Konuuectso Bemecta. [loctosiHHas ABoranpo

26 TemnmoBoe paBHOoBecue. Temneparypa u e€ nuzamepenue. [llkana remneparyp Lenbcus

27 Uneansusiii ra3 B MKT. OcHoBHOE ypaBHeHHEe MKT

28 AOcoroTHas TeMITepaTypa Kak Mepa cpeiHell KHHETUUECKOW YHEPTHH JABMKEHUS MOJICKYJl. Y paBHECHUE
MenneneeBa-Kianeitpona

29 Pemenue 3agau no teme: "OcHoBbl MKT. OcnoBHOE ypaBHeHue MKT"

30 3akoH /lanpToHa. ['a30BBIC 3aKOHBI

31 W3omnpornieccsl B uAeaIbHOM ra3e U Ux rpapuueckoe npeacTaBieHue

32 BuyTpeHnHsis sHeprus TepMOIMHAMUYECKONU CUCTEMBI M CTIOCOOBI €€ n3MeHeHus. KonnyecTBo TernoThl U
pabota. BHyTpeHHsist sHeprust OAHOATOMHOTO UICaTbHOIO ra3a

33 Bupl Terionepenaun

34 VY aenpHas TEI0EMKOCTD BeliecTBa. KonyecTBoO TEMIOTHI PpH TeIuionepenade. AnuadaTHbIi mpoliece

35 VYpaBHeHHe TemIoBoro OanaHca

36 TBépnoe teno. Kpucramnuueckue u amopgHsbie Tena. AHU30TPOTHS CBOWCTB KPUCTAILIOB. JKuakue
Kpuctauibl. COBpeMEHHbIE MaTEpHAIIbI

37 [InaBnenue u kpuctamm3anus. Y 1eibHas TerioTa miasieHus. Cyonumanus

38 [Tapoo6pazoBanue u KoHAeHcaus. VicnapeHue u KumeHue




39 AOGco0THAs M OTHOCUTEIIbHAS BIIAYKHOCTH BO3ayXa. HackleHHbIi nap 1

40 [TepBrIii 3aKOH TEPMOJMHAMUKH U €T0 IIPUMEHEHHUE K U30ITpoIieccam 1

41 HeoOpatumocTs mporieccoB B mpupoie. Bropoii 3akoH TepMOAMHAMUKI 1

42 [Tpunnun pevicrBusa u KII1/I ternmooit mammusl. [ukn Kapuo u ero KII/] 1

43 DKoJIOTHYECKHE TPOOIEMBI TETIOIHEPTETHKH 1

44 O6o0matomuii ypok «MosekymnsipHast ¢puzuka. OCHOBBI TEPMOTUHAMUKI 1

45 KonTtpoabHnas pa6ora Ne2 no reme «Mouekyasipaas puzuka. OCHOBbI TePMOAMHAMHMKID) 1

46 DneKkTpu3alus Tell. DIeKTpUIecKuil 3apsia. JlBa Buga dJeKTPUIECKUX 3apsI0B 1

47 [TpoBOTHUKH, TUANEKTPUKH U TTOTYIIPOBOIHUKH. 3aKOH COXPaHCHHS SJICKTPUUISCKOTO 3apsiia 1

48 B3anmonerictre 3apsanoB. 3akoH Kynona. ToueuHslid 2JIeKTpUYECKH 3apsi 1

49 Hanpsix€HHOCTE 35ekTpryeckoro noJis. [IpuHnun cyneprno3unum 3JIeKTpuYecKnX nosen. JInanm 1
HanpsKEHHOCTH

50 PaboTa cui anekTpocrarnueckoro moss. [Toreniman. Pa3HocTh moTeHIIMAIOB

51 [IpoBOIHUKY U JUDIIEKTPUKH B AJEKTPOCTATHUECKOM MoJie. JludnexTpruueckas MpoOHUIIaeMOCThb

59 DnexTpoéMkocTh. KonaeHncatop. D1eKTpoEMKOCTh INIOCKOTO KOHACHCATOPA. DHEPrusi 3apsKEHHOTO 1
KOHJICHCATOpA.

53 [IpuHIMND necTBUS U MPpUMEHEHUE KOHIEHCATOPOB, KOMMPOBAILHOTO anmapara, CTpyHHOr0 IpUHTEpA. 1
DneKTpocTaTHUecKas 3alluTa. 3a3eMJIeHHe 3JIEKTPOpruoopoB

54 Pewrenue 3amau no teme: "Onekrpocraruka. 3akoH Kynona. Konnencarop" 1

55 DNeKTpUUYECKUi TOK, YCIoBUs ero cyiecTBoBanus. [loctosiuublil Tok. Cua Toka. Hanmpsbkenue. 1
Conpotusnenue. 3akoH OMa Juisl yyacTKa LENH

56 [TocnenoBarensHOE, MapaieIbHOE, CMEIIAHHOE COeIMHEHUE MPOBOTHUKOB. JlabopaTtopHas paboTa 1
«M3yueHne cMeIIaHHOTO COeTMHEHUS Pe3UCTOPOBY

57 PaGoTta u MOIITHOCTE 2NEKTpHUECKOTO ToKa. 3akoH Jlxoynsa-Jlenna 1

58 3akon OMa 75 OTHOM (3aMKHYTOH) anekTpuyeckoil enu. Kopotkoe 3ambikanue. Jlaboparopnas padota 1
«U3mepenne DJIC UCTOYHHMKA TOKA U €T0 BHYTPEHHETO COMIPOTUBIICHUS

59 DNeKTpOHHAs MPOBOJAUMOCTH TBEPABIX METAILIOB. 3aBUCIMOCTh COTIPOTUBIICHHS METAJUIOB OT TEMIIEPATYPHI. 1




CBepXmpoBOIUMOCTh

60 DneKTpudecKuii TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB 1

61 [TonynpoBoAHUKH, UX COOCTBEHHAs U IPUMECHAs IPOBOAUMOCTh. CBolicTBa p—N-Tiepexoa. 1
[MomynpoBoAHUKOBBIE TIPUOOPHI

62 DneKTpUUYECKUil TOK B pacTBOpax M paciiiaBax 3J1EKTPOIUTOB. DIEKTPOJIUTHYECKAs TUCCOLAALIUS. 1
OnexTposun3

63 OnexTpuueckuil TOK B razax. CaMoCTOSITENbHBIN U HECAMOCTOATENbHBIN pa3psaa. Monnust. [Tnazma

64 DnexTpuyeckue Npubopsl U YCTPONCTBA U UX NMpaKTUUYecKoe NpruMeHeHue. [IpaBuna TexHuku 0e30macHOCTH

65 O6o0maromuii ypok «JIEeKTPOIMHAMUKAY

66 KonTtpoabHnas padora Ne3 no teme «uexkrpocratuka. [locTosiHHbIii d1ekTpuyeckuii Tok. Toku B 1
Pa3JIMYHBIX Cpeaax»

67 Peseprubiit ypok. KonTponsHas paborta o teme "InekTpoanHaMuka'”

68 Peseprubiit ypok. O6o06maronuii ypok mo temam 10 kimacca

OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68




11 KVIACC

Nen/m | Tema ypoka Koi-Bo yacoB

1 [TocTostHHBIE MAarHUTHI U UX B3auMoJAeHcTBUE. MarHutHoe noje. Bektop MarHuTHOW HHAYKUMH. JInHUN 1
MAarHUTHOW MHIYKIIMH

2 MarunuTHOo€ noJjie mpoBoAHNKa ¢ TOKOM. OnbIT Opcrena. BzanmoielicTBre MPOBOTHUKOB C TOKOM 1

3 JleiicTBre MarHUTHOTO TOJISl Ha MPOBOJAHMK ¢ TOKoM. Cuiia Ammnepa. 1

4 JleficTBMEe MarHUTHOTO TIOJIA HA ABMXKYIIYIOCS 3apspKeHHyto yactuily. Cuna Jlopenia. PadoTa cuiel Jlopenia 1

5 Pemenne 3amau o reme: "Cuita Amniepa. Cuna Jlopenma" 1

5 OnekTpomariuTHas MHAYKIUA. [IoTok BekTropa MarHuTHOM uHAyKIuu. D/1C nHayKuu. 3akoH 1
ANEKTPOMarHuTHOWM MHAyKumn Papazaest

7 NunyktuBHOCTH. fABNeHne camonHaykuuu. JJ1C caMOMHIyKIIMU. DHEPTUsl MATHUTHOTO TOJIST KATYIIKA C TOKOM. 1
DJIEKTPOMArHuTHOE T0JIe

8 Pemenne 3amau o Teme: "3aKOH IEKTPOMArHUTHON MHIYKITHH'" 1

9 TexHuyeckne yCcTpoucTBa U UX MPUMEHEHHUE: TOCTOSIHHBIE MAarHUTHI, AJIEKTPOMArHUThI, JIEKTPOABUTATEND, 1
YCKOPHUTEIH 3JIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS M€Yb

10 O6o0matomuii ypok « MaraHuTHOE 1os1e. DJISKTpOMarHuTHasT MHIYKIIHS

11 KonTpoabHast padora Nel no reme « MarHutTHoe moJie. JJeKTPOMATHUTHAS MHIYKIM S

12 CBoOoaHbIe MexaHHYECKUE KosieOanus. ["TapMoHnueckne Kosiebanus. Y paBHEHUE TapMOHIUYECKUX KOJIeOaHUH. 1
[IpeBpaiienue sHepruu

13 Pemenue 3amay o reme: "MexaHunueckue koyieOanusa" 1

14 Konebartenbublit kKoHTYp. CBOOOAHBIE 37IEKTPOMArHUTHBIE KOJI€0aHUS B UACATLHOM KOJIeOaTeTbHOM KOHTYpE. 1
AHAOTHUS MEXy MEXaHUYECKUMU U DTIEKTPOMArHUTHBIMU KOJICOAHUSIMH

15 ®opmyna TomcoHa. 3aKOH COXpaHEHUs YJHEPTHH B HIeaTbHOM KOJeOaTeIbHOM KOHTYpe 1

16 [IpencraBienue o 3aTyxaromux KoinedaHusX. BeIHY)IeHHbIE MeXxaHn4Yeckue Koynebanus. Pezonanc. 1
BoiHyKIeHHBIE 2TIEKTPOMAarHUTHBIC KOJIeOaHHs

17 [Tepemennsblit Tok. CUHYCOUJAIbHBIN MTEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUTUTYHOE U 1




I[CflCTBYIOHlee 3HAYCHHEC CUJIbI TOKA U HAIIPAKCHUA

18 Tpanchopmarop. [Ipon3BoacTBO, Iepeaada u MOTPeOICHUE IICKTPUIECKON SHEPTUN 1
19 YCeTpoiCcTBO U MTPaKTUUECKOE TPUMEHEHHUE JIEKTPUUECKOT0 3BOHKA, TeHEpaTOpa MePEMEHHOTO TOKA, JIMHUM 1
aNIeKTpoInepesay
20 DKOJIOTHYECKUE PUCKU TIPHU TTPOU3BOICTBE AEKTPOoIHEpTruu. KynbTypa nCroap30BaHus SJE€KTPOIHEPTHH B 1
MTOBCETHEBHOM KH3HU
21 Mexanudeckue BOJIHBI, yclaoBUs pacnpoctpanenus. [lepuoa. CKopocTh paclipocTpaHeHUsI U JUTMHA BOJTHBI. 1
[TonepeyHsie U MPOJIOJTBHBIC BOJTHBI
22 3Byk. CkopocTb 3ByKa. [ pomMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa 1
23 DJIeKTPOMAarHUTHBIE BOJHBI, HX CBOMCTBA M CKOPOCTH. I1Ikasa 371eKTpOMarHUTHBIX BOJTH 1
24 [TpuHIUIIBI paIHOCBS3U U TeJIEBUICHU. Pa3zBuTre cpeacTB cBsA3u. Pagnonokamnms 1
25 KontpoabHas padora Ne2 «KosiebaHusi 1 BOJTHBI» 1
26 [IpsiMonmHEHOE pacIpOCTpaHEHHE CBETA B OJHOPOHOM cpene. TodeuHblii HICTOYHUK cBeTa. JIyd cBera 1
27 OTtpakeHue cBeTa. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHune n3o00pakeHUH B TUIOCKOM 3epKalie 1
28 [Ipenomiienne ceta. [lonmHOe BHyTpeHHee oTpaxkenue. [IpenenbHblil yroj NoJHOTO BHYTPEHHETO OTPaKEHUS 1
29 JIun3el. [loctpoenune nzoOpaxkeHuii B auH3e. PopMyIiia TOHKOU JTMH3BI. Y BETMYCHHUE JTUH3BI 1
30 Pemenue 3amau o teme: "JIunzel. [loctpoenne n3oOpaxeHuit B inH3ax. @opmyia TOHKOW JTUH3bI" 1
31 Pemenue 3amau o teme: "JIunzel. [loctpoenne n3oOpaxxeHuit B imH3ax. @opmyia TOHKOW JTUH3bI" 1
32 Jucnepcus cBera. CioxxHbIN cocTaB Oemoro cBera. L[Ber. 1
33 Hutepdepennus cBera. udpakius ceera. JudpakiinoHHas peméTka 1
34 [Tonepeunocts cBeTOBBIX BOJH. [lonsipusanus ceera 1
35 KonTpoabsnas padora Ne3 mo teme "Onruka' 1
36 ['paHuIBl MPUMEHUMOCTH KIIACCHUECKON MeXaHHUKH. [locTynarthl ciennaabHON TEOPUU OTHOCUTEIBFHOCTH 1
37 OTHOCHUTENHHOCTH OJTHOBPEMEHHOCTHU. 3aMe/JIeHHE BPEMEHU M COKpAIlleHNE JITUHBI 1
38 DHeprus U UMITYJIbC PETSATUBUCTCKOM yacTHIlbl. CBSI3b MAcChl C SHEPTUEH U UMITYIIbCOM. DHEPTHUsl IOKOS 1
39 O6o06maromuii ypok «OCHOBBI CHIEITHATEHON TEOPHH OTHOCHUTEIHHOCTH 1




40 ®otonbl. opmyna [Inanka. Dueprus u UMIyabC POTOHA 1

41 OtkpeiTre u uccrnengoBanue Gotorpdexra. OnbiTel A. I'. CTonerosa 1

42 3akonb! poTtodddekra. YpapHenue DvinmreirHa 1 Gporoaddexra. «Kpacnas rpanuma» Gotodrddexra 1

43 JaBnenue cBera. Onbitel I1. H. JleGeneBa. Xumudeckoe nelicTBHE CBETa 1

44 TexHudeckue yCTpOUCTBA M MTPAKTHIECKOE MPUMEHEeHHE: (POTOIIeMEHT, (POTOIATINK, COTHEUHAs Oarapes, 1
CBETOJINO/T

45 Pemrenue 3amau mo reme « 3€MEHTHI KBAHTOBOUM OTITHUKM 1

46 Mogens aroma Tomcona. OnbiTel Pe3epdopa no paccessauto o-yactuil. [nanerapuas Mojens aroma 1

47 [Toctynater bopa 1

48 Nznydyenne u normiomnieHrne (GOTOHOB MPHU NIEPEXOE aTOMa C OJTHOTO YPOBHS SHEPTUH HA IPpYyroil. Busl criekTpos 1

49 BonnHoBsie cBoiicTBa yacTuil. Bosnel ae bpoiia. KopmyckymnsipHo-BoJIHOBOM nyain3M. CHOHTaHHOE U 1
BBIHYXJICHHOE U3TyYeHHE

50 OTtkpbiTHE pagroakTuBHOCTH. OnbITh Pesepdopaa mo onpeaeseHnio coctaBa paaloakTUBHOTO U3ITy4eHUs

51 CaoiicTBa anbda-, 6eTa-, raMma-u3irydeHus. BiusiHue paqnoakTUBHOCTH Ha )KHUBBIE OPTaHU3MBI

52 OTkphITHE TIPOTOHA U HEWTpOoHA. M30TOTBI. ANb(ha-pacian. DIeKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnaz. ['amma- 1
U3ITy4yeHue

53 DHeprus CBS3U HYKIIOHOB B sifpe. SnepHbie peakiuu. SAnaepHblit peaktop. [Ipo6ieMsl, IepCeKTHUBEI, 1
9KOJIOTMYECKUE aCIEKTHI AJIEPHOM IHEPTeTUKU

54 DnemeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA. MeTobl HAOMIOACHUS U PErUCTPALMH AJIEMEHTAPHBIX YaCTHIL. 1
Kpyrnasiit cton «DyHnameHTalbHbIe B3auMoIeHCTBUS. EMUHCTBO pu3nueckoil KapTUHBI MUPay

55 KontpoabHas padora Ned «SAnepuas pusuka

56 Bun 38é31H0T0 HebOa. Co3Be3nus, sipkue 3BE3/bI, IUIAHETHI, UX BUAUMOE JBIKeHue. ComHeuHas cucreMa

57 Connue. Conneunas akTuBHOCTb. Mcrounuk sHeprun CoHIa v 3BE3]1

58 3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/1bI TTIABHOM NOCIIEI0BATENBHOCTU. BHYTpeHHEe cTpoeHue 3BE3 . 1
CoBpeMeHHbIE TPEACTABICHUS O TPOUCXOKACHUH 1 3BoMoNNU CoJTHIA U 3BE3]]

59 Muneunsiii [1yrs — nama [Manaktuka. [lonoxenue u nemxenne Connua B ['anakruke. ['anaktuku. Y€pHbie AbIPHI 1

B dJIpax rajlakTuK




60

Bcenennas. Paz6eranue ranaktuk. Teopus bonbmoro B3psiBa. PenukToBoe n3nydyenue. MerarajiakTuka

61 Hepemennsie mpo6iaeMbl aCTpOHOMUHT

62 O6o6maromuii ypok. Poib Gpu3uky 1 acTpOHOMHH B SKOHOMUYECKON, TEXHOJIOTHIECKOM, COIMATBHON U 1
ATHYECKOU cepax AeaTeITbHOCTH YeIOBEeKa

63 O6o6maromuii ypok. Ponb n Mecto pu3nku 1 acTpOHOMHH B COBPEMEHHOW HAy4YHOU KapTHHE MHpa

64 O606maromuit ypok. Ponb pusndeckoii Teopun B GOpMHPOBaHUM MIPEICTABICHUM 0 PU3NYECKON KapTUHE MUpPa

65 O606maromuit ypok. Mecto pusnueckoil KapTUHBI MUpa B 00ILEM sy COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX 1
MPEJICTaBICHUN O IPUPOJIE

66 PesepBHBII ypok. MarHuTHOE 110J1€. DIIEKTPOMArHUTHAST UHTYKIIHS

67 PesepBHbIil ypok. OnTuka. OCHOBBI CIENUATIBHOW TEOPUUA OTHOCUTEIBHOCTH

68 Pesepnsriit ypok. KBantoBas gusnka. 1eMeHTH aCTPOHOMHUU U aCTPO(PU3HKH

OBLIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68




YUYEBHO-METOJIMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIJ151 YYHEHUKA

» ®usuka, 10 knace/ Msaxumes .., Byxosues b.b., Corckuit H.H. non penakuueit
[TapdpenTtreBoit H.A., Akunonepsoe obmectso «M3narensctBo «IIpocBemenne»
» ®usuka, 11 knacc/ Msaxumes I'.J1., Byxosues b.b., Yapyrun B.M. nox penakuueit

[MapdpenTtreBoit H.A., Akunoneptoe obmectso «M3narensctBo «IIpocBemenner

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA
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cpeaHet mkoib».- M.: [Ipocsemnienue, 1983.- 192¢
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yueOHuky I'.51 MsikureBa “®usuka. 10 (11) ki1.” — M.: «Bakoy, 2006.
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10 knacc. KonTpoabHnas padora Nel mo teme « Kunematukay.

I BapuanT.

1. Tponneibyc nBuraics co ckopocTbio 18 KM/4, 3aTOPMO3UB, OCTAHOBUJICS
yepe3 4 ¢. Onpenennure yCKOpeHUe U TOPMO3HOM MyTh TpoJuieioyca.

2. KoopaunaTta neuxynierocs Teina ¢ TEUEHHEM BPEMEHHU MEHSETCS 10
3akony: x=-1+3t-t2. OnpesenuTe HaYaNbHYIO KOOPJAMHATY TeNa, MOMYJIHU
HAaYJIbHOW CKOPOCTH M YCKOpeHus. Halinure KoopauHaTy Teia uepe3 S ¢ U
IIyTh, IPOMACHHBIM UM 3a 3TO BpEMs.

3. My ynian Ha 3emutto ¢ BeICOThI 80 M. Onipenienure, CKOJIbKO BpEMEHU
JUTUIIOCH TaJICHHE.

4, Camonér Ha ckopoctu 360 km/u aemaet netinro Hecteposa paguycom 400
M. OnpenenuTe HEHTPOCTPEMUTETBHOE YCKOPEHUE CaMOJIETa.

IT BapuaHT.

1. 3a BpeMsi TOPMOKEHUSI, PaBHOE 5 €, CKOPOCTh aBTOMOOUJISI YMEHBIIUIIACH
¢ 72 xm/9 10 36KM/4. OnipeeuTe yCKOpeHNEe aBTOMOOUIIS U JITTUHY
TOPMO3HOTO ITYTH.

2. Koopannara nerxyiierocs tena ¢ TCHEHHEM BPEMEHHU MEHSIETCS
10 3akony: x=10-1-2t?>. Onpeaenure HauaabHYI0 KOOPIMHATY Teja, MOLYIH
HavyaJIbHOM CKOPOCTH M yckopeHus. Halinute koopauHaty Tena uepes 4 ¢ u
IIyTh, IPOWJICHHBIN UM 3a 3TO BpEMSI.

3. Teno 6pocunm BepTUKAIBHO BBEPX cO CKOpocThio 30 M/c. Uepes CKOIbKO
CEKyHJI eT0 CKOpocTh cTaneT 10 m/c?

4, KoHbKoOXKEeI ABMIKETCS CO CKOPOCTHIO 12 M/C 1O OKPYKHOCTH
paguycom 50 M. OnpeaenuTe EHTPOCTPEMHUTEIIFHOE YCKOPEHHE KOHBKOOESKIIA.



10 xiacc. KonrpoabHas padora Ne2 mo teme «3aKOHBI COXpAHEHHS B

MeXaHHKe».
I BapuanT.
1. Haiitu ckopocts Tena maccoit 200 1, eciiu Teno o0aagaeT UMImyiabcom 12
KI' M/C.
2. C kakoii CKOpOCTbIO OPOCUITM BEPTUKATBLHO BBEPX KaMEHb, €CIIU OH MPHU

ATOM MOJIHSJICS Ha BBICOTY S5 METPOB?

3. CHapsiz, JIETEBIINI B TOPU30HTAIIBHOM HAIPaBIEHUU CO CKOPOCTHIO 600
M/c, pa3pbiBaeTcs Ha ABe yactu ¢ Maccamu 30 u 10 kr. O6e yacTu JeTAT B
NpEeKHEM HalpaBJIeHUU, IPUUYEM OOJIbIIas 4acTh — co ckopocThio 700 m/c.
Haiitu ckopocTs MEHBIIEH YaCTH.

4, Kamens maccoit 20 1, BBINYIIIEHHBIN BEpPTUKAIBHO BBEPX U3 POTATKH,
PE3UHOBBIN KT'YT KOTOPOM ObLT pacTsHYT Ha 20 cM, TOAHSJICSA Ha BhICOTY 40 M.
Haiitu x€cTkoCTh KryTa.

IT BapuaHT.
1. Hatitu maccy tena, eciau ero uMmysibsc 36 Kr M/c pu ckopocTtu 9 m/c.
2. Msa GpoiiieH BepTUKAIIBHO BBEPX cO cKopocThio 10 M/c. Onpenenurhb

MAaKCHMAaJIbHYIO BBICOTY, Ha KOTOPYIO ITOJHUMETCS MsIY.

3. Tenexka Maccoit 10 xr gABUX)ETCS cO CKOpocThio 2 M/c. E€ HaronsieT
JpyTras Tenexka Maccoi 15 kr co ckopocThio 3 m/c. Kakoii Oyner ckopocTh
STUX TEJIEKEK IOCIIE CILIETIKU?

4. [Ipu mOAroTOBKE UTPYHIEYHOTO MUCTOJETA K BBICTPENY HPYKUHY
xEctrocThio 800 H/M cxxanu Ha 5 cm. Kakyro ckopocTh IpuoOpeTET mys
Maccoi 20 r Tpu BBICTpEJi€ B TOPU30HTAIILHOM HANPABICHUU?



10 knacc. KonrpoabHas padora Ne4 «TepmoamHamMmukay.
I BapHaHT.

1. UeMy paBHa BHYTPEHHSS DHEPIrus 5 MOJIb OJJHOATOMHOTO ra3a IIpu
temneparype 27°C?

2. Kakyto pa®oTy coBepiaer ra3, pacliMpssch Npy MOCTOSHHOM JaBJICHUU
200 kIla ot o0BEMa 1,6 11 10 2,6 n?

3. B cocyn, conepxamuii 3 kr Boabl pu temrnepatype 20°C onyctunu
cTanbHyto aeranb Maccor 200 r, Harpetyro g0 temneparypsl 400°C. Jlo kakoi
TEMIIepaTypbl HarpeeTcs Bojaa?

4, Onpenenute KIIJI naeanbHOM TEMIOBONW MalllMHbI, €CJIM TEMIIEpaTypa
Harpesaresns paBHa 140°C, a temneparypa xonoguiasHuka 17°C?-

] BAapUAHT.

1. HaiiT BHYTpEHHIOI0 SHEPTHUIO OJJTHOATOMHOIO Ia3a B KOJIUYECTBE 4 MOJIb,
ecnu ero temneparypa 77°C.

2. ITpu nzob6apHoM paciupeHuu raza Opuia copepiieHa padora 600 Ix. Ha

CKOJIBKO M3MEHMIICS 00BEM Ta3a, eciy 1aBieHue ra3a osuto 4-10°1a?

3. B 200 r Boasl ¢ Temnepatypoit 20°C BiyckaroT 10 r crorpaaycHoro
BOJISTHOTO I1apa, KOTOPBIM IpeBpalaeTcs B Boay. Halitu koHeuHyto
TEMIIEpaTypy BOJIbI.

4, KIIJI nneanspHoro temioBoro apuratens 40%.1"a3 moaydui ot
HarpeBarens 5 kJ[x termnoTel. Kakoe KoJIM4ecTBO TEMIOTh OTAAHO
XOJIOJTUJIBHUKY ?



10 knacc. KonrpoabHas padora NeS «JyekTpoamHAMUKay.

I BapuanT.

1. J[Ba METAIIMYECKUX IIApUKa, HMeromux 3apsaast 9-10 8 K u 3-10 8 K,
HaxonaTcs Ha pacctossHuu 10 cm. Halinure cnimy UX B3aUMOJEHCTBUS.

2. 3apsan konaencaropa 4-10* Kui, nanpsxenne Ha ero ooknaakax 500 B.
Omnpenenure 3HEPrUIO KOHIEHCATOPA.

3. OnpenenuTte ynelbHOE COMPOTUBIICHUE MPOBOIHUKA, €CIIU €ro AiuHa 1,2
M, IUIOIAAb Honepeynoro ceyenus 0,4 mm?, a conpotusnenue 1,2 Owm.

4, Brluncnure HanpspbkeHUE Ha 3aKUMaXx Ciupaie conpoTuBieHusmMu 10
Om u 20 OM, coeTMHEHHBIX MapajlIeIbHO, €CIIU CUJIa TOKAa B HEPA3BETBIEHHON
yactu 1ienu paBHa 33A. Onpenenure CUIy TOKa B KaKI0W CIUpau.

5. Paccuurath cuny Toka B nienu uctounuka ¢ IJC, pasnoit 9 B, u
BHYTPEHHUM cOINpPOTUBIEHHEM | OM IIpU NOAKIIOYEHUH BO BHEIIHIOKO 1€
pe3ucropa ¢ conportupieHuem 3,5 Owm.

IT BapuaHT.

1.  Ompenenure HANPSHKEHHOCTH MOJIS SAIpa aTOMa BOJOPO/IA HA PACCTOSHHUH
5-10 " m. 3apsan saapa 1,6-107° K.

2. Konnencaropy émkoctsio 10 Mk® coobmmnu 3apsan 4 mxKi. Kakosa
SHEPTHUs 3apsHKEHHOTO KOHJeHcaTopa?

3. CKOJIbKO METPOB HUKEJIMHOBOIo IpoBoja cedenueM 0,1 Mm? motpebyercs
JUTSL I3TOTOBJICHUS peocTaTta conpotuBierrneM 180 Om?

4, JIBa mpoBoaauKa conpoTuBieHusMu 10 Om u 30 OM coeuHEHbI
napasuiesibHO. B Hepa3BeTBIEHHOM YacTu 1enu cuiia Toka pasHa 12 A. Kakoso
HanpsHKEHUE Ha KOHIIaX KakJ10ro mpoBogHuka? Onpenenure Cuiay TOKa B
Ka)k7IOM TIPOBOIHUKE.

d. OJ1C ucrounnka Toka 8§ B, a ero BHyTpeHHee conpoTusiienue 1,8 Om. B
IeMb TIOIKITFOYHITN pe3ucTop conportuBieHneM 12 Om. Kakosa Oynet B HEM
cuja Toka?



11xkaacc. KonrponbsHnas padora Nel «MaraurHoe moJie.
DJIEKTPOMATHUTHAS UHAYKIUD).

I BapuanT.

1. Uemy paBHa UHAYKTHUBHOCTB IIPOBOJIOYHOM PaMKH, €CJIU IIPU CHIIE TOKaA 2
A B pamMKe BO3HMKAEeT MarHUTHBIM OTOK, paBHbIi 8 BO?

2. Kaxoil nomkHa ObITh cHJIa TOKA B KaTyIIKE C MHAYKTUBHOCTHIO 1 ['H,
YTOOBI SHEPIHs MOJIS OKa3zajack paBHOU 2 JIx?

3. B marautHOM nosie ¢ unaykuuen 0,5 Ti nepneHauKyIsipHO JTUHUASIM
UHAYKIIMH CO CKOPOCThIO 4 M/C ABMXKETCS MPOBOAHMK AynHOM 0,5 M. Uemy
paBHa DJIC uHAYKIHMHU B MPOBOJIHUKE?

4, PaMKy, MIoImaas KOTOpoil paBHa 2 M2, IPOHU3BIBAIOT IMHUU UHIYKIHH
MAarHUTHOTO Mo oA yriioM 60° K II0CKOCTH paMKH. YeMy paBeH MarHUTHbBIN
NOTOK, IPOXOSIINI Yepe3 paMKy, €ClIU UHAYKIMA MarHUTHOro nosist 2 Tn?

5. 3a Kakoe BpeMsi MarHUTHBIN MTOTOK u3MeHuTcs ¢ SMBO 1o 1 MB6, ecnu B
pe3yibTaTe 3TOro U3MEHeHHs B KaTyiike conporuBieHrneM 100 Owm,

cojaepkaei 50 BUTKOB MPOBOJIa, YCTAHOBUTCS MHIYKIIMOHHBIN TOK criioi 0,1
A?

IT BapuaHT.

1. Haiitu cuiy Toka B MpOBOJISIIIEM KOHTYPE ¢ MHAYKTUBHOCTHIO 0,5 T'H,
eciu e€ MPOHU3bIBaCT MArHUTHBIN MMOTOK, paBHBIN 2 BO.

2. Cuna Toka B karymike 5 A. [Ipu kakoit HHIYKTUBHOCTU KaTYIIKH
SHEpPrus €€ MarHuTHOTO MoJs OyaeT paBHa 25 Jk?

3. KakoBa maruuTHasi MHIYKIUS 11OJIS, €CIU NPU JBUKEHUH MTPOBOIHHUKA
JUTMHOU 1 M MeprneHAnKyISIpHO JIMHUSIM MarHUTHOTO MOJIA O CKopocThio 0,5
M/c B HéM Bo3HUKaeT D/[C uanykuuu 3 B?

4, Haiitu mmomaas paMky, B KOTOPOil BOZHHKAET MarHUTHHIN MoTok 7 BO.
PaMka HaxoauTCs B MArHUTHOM TOJI€ ¢ MHAYKIKUEHN 2 Ti1, mpu4éM JIMHUH
WHIYKITUU 00pa3yroT yroia 45°K miIoniaid paMKH.

d. B nipoBO04YHOE KONBIO BCTABWIM MAarHuT, MPHU 3TOM MO KOJIBIY ITPOLIEIN
sapsay 2-107° K. Onpenenure MarHUTHBIN OTOK, IIEPECEKAIOIHUN KOIBLO, €CIIH
conpotuieHne koibia 30 Om.



11xaacc. KontponbHas padora Ne2 «KoJsie0aHusi M BOJTHBD).
I BapuanT.

1. MarepuanbHas Touka 3a 1 MmuH coepumia 300 konebanuii. Haittu
MEPHUOJ U YaCTOTY KOJIEOAHUI.

2. KakoBa gmHa MaTeMaTHYeCKOro MasiTHUKA, €CJik 3a 12 ¢ oH jgenaet 6
MOJIHBIX KoJIcOaHmii?

3. OrnpenenuTe MHAYKTUBHOCTH KaTYIIKA KOJIEOATEIHLHOTO KOHTYpPa, €CIIH
€MKoCTh KOHIeHcaTopa paBHa 5 Mk®D, a nepuox xonedbanuit 0,001 c.

4. 3HaueHUe CUJIbI TOKA 3a7aH0 ypaBHeHUeM 1=0.28sin50xt. OnpeaenuTsb
aMILUTUTYAY CUJIBI TOKA, YaCTOTY U TIEPUO/I.

5. Hamnpsbxenne Ha 3akuMax BTOPUYHON OOMOTKH MTOHMIKAOIIIETO
Tpanchopmaropa 60 B, cuia Toka Bo BropuuHoii nienu 40 A. Tleppuunas
oOMOTKa BKIJIFOUYEHA B I1eTb ¢ HanpspkeHuem 240 B. Haiinure cuty Toka B
NEePBUYHON OOMOTKE.

IT BapuaHT.

1. MarepuanbHas Touka koiebnercs ¢ yactoroit 10 kI'1. OnpenenuTs
nepuo/1 KoJieOaHuil M YuCIIo KojeOaHus 3a 1 MUHYTY.

2. Haiiti maccy rpy3a, KOTOphIi Ha IpykuHE XECTKOCThIO 250 H/M nemaer
20 xonebanumii 32 16 c.

3. WHIyKTHBHOCTH KaTyIIKH KOJIebaTenbHoro Kontypa 5-10“ I'n.
TpeGyeTcst HaCTpouTh 3TOT KOHTYp Ha yactoty 1 MI't. KakoBa momkHa ObITH
€MKOCTh KOHJEHCAaTOpa B 3TOM KOHType?

4, 3HaueHue HaNpsKeHus 3a7aHo ypaBHeHueM u=120cos40nt. Yemy paBHa
aMILUTUTYy/la HAMPSKEHUs, IEPUOJ] U YyacToTa?

d. CKOJIbKO BUTKOB JIOJDKHA UMETh BTOpUYHASE 0OMOTKa TpaHchopmaTopa
JU1s1 ToBbIIIeHUs! Hanpskenust ot 220 B no 11xB, ecnu B nepBuuHOl 00MOTKE
20 BUTKOB?



11 kaacc. KonTpoabHas padora Ne3 «Onrukay.
I BapHaHT.

1. [IpenmeT HaxoaUTCS HA PAaCCTOSIHUU 12 CM OT paccenBarOUIEN JIMH3BI,
dbokycHoe paccTosinue kotopoit 10 cM. Ha kakom paccTOSHUM HAXOUTCS OT
JUH3BI n300paxenue npeamera? OxapakTepu3ynTe 3T0 H300paxKeHue.

2. Haiiti mmHy BOJIHBI roay6oro IBETa, €CIH €ro 4acTora paHa 6 -10
I'o.
3. JIBe KOrepeHTHBIE CBETOBBIE BOIHBI IPUXOIAT B HEKOTOPYIO TOUKY

IPOCTPAHCTBA C Pa3HOCTHIO XoAa 2,25 MkM. KakoB pe3ynbrat unrephepeHuuu
B OTOM TOYKE, €CJIM CBET 3eJIEHBIN (JTuHA BOJIHBI 500 HM)?

4, [Tpu nonaganuy Ha TUPPAKITUOHHYIO PEHIETKY C IEPUOJAOM | MKM
MOHOXPOMaTHUUYECKON BOJIHBI MAKCUMYM BTOPOTO MOPSJIKA BUJCH MO/ yTIIOM
60° x HopMai. OnpeIeIuTh AJIMHY BOJTHBI NIAIal0IIEr0 CBETA.

d. KakoBa Macca npoTtoHa, netdiiero co ckopoctsto 0,8c? Macca nokos
nporoHa 1,7-102" kr.

] BAapUAHT.

1. doxkycHoe paccTostHue coouparomiel TuH3bl 50 cMm. [Ipeamer BrIcOTOM
1,2 cm moMemi€H Ha paccTostHUU 60 ¢M OT JTUH3BI. /1€ 1 Kako#l BBICOTHI
MOJIYIUTCSI M300paKeHHE 3TOTO MpeameTa’?

2. Haiit yacToTy CUHEro cBeTa, €Ciiu €ro JjuHa BOJIHbI paBHA 480 HM.

3. Pa3HocTh X012 Jy4yel OT IBYyX KOT€pEHTHBIX HCTOYHUKOB CBETA C JJIMHOU
BostHBI 600 HM, CXO/AIMXCS B HEKOTOPOH Touke, paBHa 1,5:10° M. Kakos
pe3ynbTat uHTepGEpPEHITNN B 3TON TOUKE?

4, Ha mudpaknmnonayo pemeéTKky neprneHIuKyIsapHo ma1aet
MOHOXpOMaTh4deckasi BojaHa JuHOU 500 HM. MakcuMyM 4eTBEPTOTO MOPSAIKA
HaOmomaercs o yriaom 30°. Haiiti mepuoa nudpakirioHHOM perméTKy.

d. Jlns HaOGmroatensi, OTHOCUTENBHO KOTOPOrO CTEPKEHBb JBUKETCSI CO
ckopocThio 0,6¢, ero JyirMHa okazanachk paBHoil 1,6 M. Haiitu coGcTBEeHHYIO
JUTUHY CTEPHKHSI.



11xaacc. KonrponbHas padora Ned «KBanToBasi pusuka.

I BapuanT.

1. Onpenenute 3HEpruro GOTOHA, JJIHMHA BOJIHBI KOTOPOTO COOTBETCTBYET
ynbTpaduonieropomy uznydeHuro (0,3 Mkm).

2. Haiiti paGoTy BbIX0/1a SJIEKTPOHA C IOBEPXHOCTH HEKOTOPOTO
Marepuasa, €Ciu Ipu 00Jy4YeHUH €ro KENTHIM CBETOM C JJIMHOM BOJIHBI 600 HM
CKOPOCTB BBIOUTBIX 2IIEKTPOHOB Oblna 0,28-10° m/c.

224

3. Kaxoii anemenT o6pa3zyercs u3 panus ““sg Be nmocie npyx

ITOCICIOBATCIIBHBIX aJ'IB(ba-paCHa,HOB?

4. Nmeercs 4 r paaroaktTuBHOrO KoOanpTa. CKoJIbKO KOOAIbTa OCTAHETCS
yepes 216 cyTok, eciid ero nepuoj nojiypacmnajaa paBeH /2 cyTkam?

5. Haiitu sHepruo cBs3u sapa 6epuus 8 4Be, ecam ero oTHOCHTENbHAS
aroMmHasg macca 8,00531 a.e.m.

IT BapuaHT.
1. doton umeet sHepruto 2-1077 JIxx. Haiitu yactoty doToHa.
2. OnpenenuTs HAUOOJBITYIO CKOPOCTh AJIEKTPOHA, BEUIETEBILIETO U3 11€3H1,

IIPU OCBEIIEHUHN €ro CBETOM ¢ JuyTHOU BOJHBI 400 HM.

3. I[Ipu 6oMGapaupoBke azora 47Ne Helitponamu n3 o6pa3oBaBIIerocs saapa
BbIOpachIBaeTCs MPOTOH. HamucaTe siepHyo peakiuro.

4. CKOJIbKO aTOMOB PaMO0aKTUBHOTO Hoaa ObUTO 710 Havaia pacraja, ecliu
uepes 40 guel octanocs 10° Hepacmasmuxcs atomos? [lepuon moypacmaaa
riona 8 cyTok.

Haiitu sHepruio csa3u aapa 6opa %B, eciu ero oTHOCHTENIbHAS ATOMHAS M
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