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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOTO YpOBHS Ha YpPOBHE CpEIHEro oOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUN M TPEOOBAHMM K pe3ysbTaram
OCBOEHHUSI OCHOBHOM 00pa3oBaTeNbHON mporpammsbl, mpeacTaBieHHbIXx B OI'OC
COO, a Ttakxke c ydyetoM (eaepaibHOH pabouell MporpaMMbl BOCHUTAHUS U
KOHILIETILIUK TIpenojiaBanus yuyeOHoro mpeamera «Duszmka» B 00pa3oBaTeIbHBIX
OpraHu3aIUAX Poccuiickoi denepanud, peATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Copepxanne mporpamMmbl MO (PU3UKE HaMpaBieHO Ha (opmHupoBaHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatomuxcs 10-11 xkmaccoB mpu
oOyueHuu ux (u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-/EATEIbHOCTHOTO
noaxona. I[Iporpamma mo ¢uszuke coorBercTByeT TpeboBanusm OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METANpPEIMETHBIM pPe3yJIbTaTaM
OOy4eHHMsI, @ TaKXK€ YYUTHIBAET HEOOXOAMMOCTb pEeANTH3alUN MEXIPEIMETHBIX
CBA3€H (UBHKM C €CTECTBEHHO-HAy4YHbIMH YYE€OHBIMU TmpeaMeramu. B Hei
OIPENENSAIOTCS OCHOBHBIE LIETM M3y4YeHUs (PU3UKH Ha YPOBHE CPEAHETO OOILEro
o0Opa3oBaHUsl, MJIAHUPYEMBIE PE3yIbTaThl OCBOCHMS Kypca (PU3UKU: JIMYHOCTHBIE,
MeTalpeIMETHbIE, IPEIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no (pu3uke BKIHOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (GU3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIbTAThI IO roJlaM 00yUYEHUS;

e cozepxaHue yueOHoro npeamMera « Pu3nka» 1o rogam 00y4eHuUs.

dusnka Kak Hayka O Haubosiee OOIMX 3aKOHAX NPUPOJBI, BBICTYIAs B
KauecTBe y4eOHOro MpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpy:xaromiem Mupe. IIIKobHbIN Kypc (U3UKH — CHCTEMOOOPa3yIOIIHiA
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PHU3HMUECKHUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB U SBJICHUH, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
¢dbuzmyeckoir reorpadueit u actpoHomuen. lcmonb3oBaHME W AKTHUBHOE
npuUMEHEeHUue (U3MYECKUX 3HAHMM  ONpeAeNseT XapakTep W pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTHMM B cQepe DJHEPreTUKH, TPAaHCIOpPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMHA CBOMCTBAMHU M APYTHX.
W3yuyenne ¢Gu3MKM BHOCUT OCHOBHOHM BKJIaJ B (DOPMHpPOBAHHE E€CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydarouuxcs, B (OpMHUpOBAHHUE YMEHHI NPUMEHSTH
HAy4YHbIA METO]I TO3HAHUS NP BBINOJHEHUN UMU YUYE€OHBIX UCCIIET0BAHUM.

B ocHoBy kypca ¢usmku s YpOBHSI CpEIHEro o0OIero ooOpa3oBaHUs
NOJIOKEH pAX HUACH, KOTOpPbIE MOXHO pAacCMaTpuBaTh KAaK MPHHLMIBI €ro
MOCTPOEHUS.



Hoesa yernocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCS JIOTHUECKH
3aBEPILICHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3fesioB (DU3MKU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (U3HKHU.

Hoes eenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuan Kypca (GU3UKH
OOBEIUMHCH BOKPYr (Qu3Mueckux Teopuil. Bemymmm B Kypce sBsieTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. B¢ peanuzanusi NpeanosiaraeT HCIOJb30BaHHUE
TYMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBSI3U Pa3BUTUS
bu3MKK C pa3BUTHEM OOIIECTBA, a TakkKe C  MHPOBO33PEHUYCCKUMH,
HPABCTBEHHBIMU U KOJIOTHYCCKUMU TIPOOIeMaMHu.

Hoess npuxnaomnoii  umanpasnennHocmu. Kypc (usuku npeamnonaraet
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTWYECKHUX MPHUIIOKESHUN
M3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes »skonocuzayuu peamuszyeTcss TOCPEICTBOM BBEICHUSI DJIEMEHTOB
CONlep KaHMsI, TIOCBSIIICHHBIX OJKOJOTHMYECKHM MpOOJIeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXe OOCYKICHUS
po0JIeM palioOHAIBHOTO MPUPOIOTIONBE30BAHUS M SKOJIOTUYECKON 0€30MacHOCTH.

CrepXHEBBIMU dJIEMEHTAMU Kypca (PU3MKM Ha YpOBHE CpEIHEro oOIero
oOpa3oBaHus SBISAIOTCS (pusmyeckue teopuu (hopMHUpOBaHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHHS (PU3UUECKOU TeOpUu, poju GyHIaAMEHTAIBHBIX 3aKOHOB U
NPUHITUTIOB B COBPEMEHHBIX  TPEJACTABICHUSAX O TMPUPOJE, TpaHHUIAX
MPUMEHUMOCTH TCOpPUH, JUISI OINHCAHWS CCTECTBEHHO-HAYYHBIX SIBICHHA W
MIPOIIECCOB).

CuCTeMHO-IeSITeIbHOCTHBIN TOAXO0A B Kypce (PU3MKH peanu3yeTcsi MpexKe
BCETO 3a CYCT OPTraHM3allMM SKCIEPUMEHTAILHOU JEATEeTbHOCTH O0YyYaromuXxcsl.
Jns  GazoBoro ypoBHSI Kypca (U3MKA — OTO HCIOJb30BaHUE CHUCTEMBbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB U Ja0OpaTOpPHBIX padoT,
KOTOpBIE B IIporpaMme 1o (pusuke oObeAMHEHBI B OOIIMH CIUCOK YYCHUYSCKHUX
MpaKTUYECKUX paboT. BrljeneHne B ykazaHHOM TepeuHe JTabOpaTOPHBIX padoT,
MPOBOJUMBIX JUIS KOHTPOJSS M OIEHKH, OCYIICCTBISCTCS YYaCTHUKAMH
o0pa3oBaTeILHOTO TMpollecca UCXOMAsl W3 OCOOEHHOCTEW TIUIAHUPOBAHUS W
ocHameHuss kaOmHera Qusmku. IIpum d3ToM  oOecrieuynBacTCs  OBJIAJICHUE
OOYYarOIIMMHUCS YMEHUSMU TPOBOJUTH KOCBEHHBIC HM3MEPEHUS, HCCIICIOBAHUS
3aBUCUMOCTEH (M3MUECKUX BEJIMYMH ¥ TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MIPEIIOKCHHBIX THITOTES.

Bonpioe BHMMaHWE yACHSCTCS PEIICHUIO PACUYCTHBIX M KaYeCTBEHHBIX
3amad. [Ipy 3TOM A1 pacdyeTHHIX 3a7a4 MPUOPUTETOM SBIISIFOTCS 3a7a4Ml C SIBHO
3aJIaHHOM (PU3UYECKON MOJIETIBIO, TTO3BOJISIONINE PUMEHSATh U3yUYC€HHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOrO pasjeia Kypca, TaK U WHTETpUPYS 3HAHHUS U3
pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3aJaHUs Ha
OoOBsICHEHHE TMpOTEeKaHUsi (U3MYECKUX SIBICHUM M MPOIIECCOB B OKPYKAIOIICH
XKU3HHU, TpeOyrolue BbIOOpa (QU3WYECKONM MOJEIM Uil CHUTyalldd IPaKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpeboBanuamu DI'OC COO k MarepuasbHO-
TEXHMYECKOMY oOecneyeHnio ydeOHoro rmpoiecca 0a30BBII YpOBEHb Kypca
(bU3MKK Ha ypOBHE CpeTHEro 00IIero o0pa3oBaHusl JOHKEH U3y4aThbCsl B YCIOBUSIX
MpeIMETHOr0 KaOuHeTa (U3MKUA WIM B YCIOBUAX MHTETPUPOBAHHOrO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IWKiIAa. B kabwHeTe (U3WKK TOJDKHO OBITH
HE0OX0aMMOe J1abopaTopHOEe OOOpYAOBaHWE ISl BBITIOJIHCHHS] YKa3aHHBIX B
nporpaMmMe Mo (U3MKe YICHUYECKUX MPAKTUYECKUX paboOT U JEMOHCTPAI[MOHHOE
o0opy10BaHHE.

JleMOHCTpallMOHHOE  000pyZoBaHUE (QOPMHUPYETCSI B COOTBETCTBUH C
OPUHLIAIIOM MUHUMAJIBHON JOCTATOYHOCTH U 00OECIEYMBAET MOCTAHOBKY
NEPEYUCIICHHBIX B TMporpaMMe Mo (HU3MKE KIIOUEBBIX JEMOHCTpAIUi IS
UCCIICIOBAHMSI  M3YYaeMbIX SBJICHMA ¥  TPOIECCOB, OMIHUPUYECKUX H
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JIaGopatopHoe 00OpyAOBaHHE [JIs1 YYEHHYECKUX MPAKTHUECKUX padoT
dopMupyeTcss B BUJI€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIIEUYMBAETCS B pacuere
OJJHOTO KOMIUIEKTa Ha JBYX oOOydarommxcsi. TeMaTHyecKue KOMILIEKTHI
7ab0paTopHOTO O00OpYyIOBaHUSI JOJDKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
UCTIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TaKKEe KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BHJIE IIU(PPOBBIX J1a00paTOpuUil.

B peanuzaumu JaHHON NporpaMMbl TaKKe HCIONB3YeTCs 000pyIOBaHUE
«Touku poctay.

OCHOBHBIMM LIEJIAMH U3yUYeHUsI (PU3UKH B 0011I€M 00pa30BaHUM SIBISIIOTCSA:

e (opMupoBaHHE WHTEpeca M CTPEMJICHUS OOYYaromMXCi K HAYYHOMY
U3YYEHUIO MPUPOJbl, Pa3BUTHUE HX HHTEJUIEKTYalIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
UCCJIEIOBATEILCKOTO OTHOIICHUS K OKPY)KAIOIIUM SIBIICHUSIM;

e (dopMHpoBaHHE HAYYHOTO MHPOBO33PEHHUS KakK pe3yibTara H3YYCHHUs
OCHOB CTPOEHHMSI MaTepUH U (HyHIaMEHTaIbHBIX 3aKOHOB (DU3HKHU;

e (dopMmupoBaHHE€ YMEHHUH OOBSICHATH SBJIEHUS C HCIOJIb30BAaHUEM
bu3HYeCKUX 3HAHUIA U HAYYHBIX JI0Ka3aTEIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O POl (PU3UKU IS Pa3BUTHS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHI.



JlocTrkeHre 3TUX Lejield 00ecneunBaeTCsl PEeIEHUEM CIEAYIOIINUX 3a1ad B

mpoliecce u3ydeHus Kypca GU3UKU Ha YPOBHE CpeTHEro 00111ero 00pa3oBaHus:

npuoOpeTeHNe CUCTEMBI 3HaHUN 00 00IUX (U3MUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpUSAX, BKIIOYAs MEXaHUKY, MOJEKYJSIPHYIO (U3HKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U JIEMEHTHI acTPO(U3HKHY;
(¢opMUpOBaHHE YMEHHUH TPUMEHATH TEOPETHUUECKUE 3HAHUSA IS
OOBbsiICHEHUsI (U3MYECKUX SBJICHUH B NpPUPOAE M AN [PUHATHUSA
IIPAKTUYECKUX PEIICHUM B IIOBCEIHEBHOM KU3HU;
OCBOGHHE CIIOCOOOB pEIICHUS Ppa3MUYHbIX 3aJad C SBHO 3aJaHHON
¢u3znyecKkoil MOJENbl, 3a/ad, IOAPAa3yMEBAIOUINX CaMOCTOSTEIbHOE
co3/ianue pU3NYECKON MOJEINH, alcKBaTHOM YCIOBHSIM 3a/1a4U;
NOHMMaHUE (PU3NYECKUX OCHOB W MPHUHIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIMSIHHUS HA OKPYKAIOIIYIO
cpeny;
OBJIAJICHUE METOJAMM CAMOCTOSITENBHOIO IUIAHUPOBAHUS M IPOBEICHUS
(Gu3NYECKUX SKCIIEPUMEHTOB, aHAIM3a W HUHTEpPIpeTalud HHEGOpMaluy,
OIpPEENEHHS IOCTOBEPHOCTHU MOJIYYEHHOTO PE3YbTaTa;
CO3JaHUE YCIOBUU IJISl PA3BUTHS YMEHUUN MPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOU IEATEIBHOCTH.

OpueHTupysiCh Ha cojep)kaHue pabouell MporpaMMbl BOCIHMTAHUS
IIKOJIBI B JAHHOM KypC€ PEAIN3YIOTCS CIEIYIOLIUE 3aJaUu:
BBIOOpP METO/IOB, METOAMK, TEXHOJOTMU, OKAa3bIBAIOUIMX BOCIHUTATEIHHOE
BO3JICICTBHE HA JIMYHOCTh B COOTBETCTBUU C BOCHUTATEIbHBIM HJIE€ATIOM,
LHEeIbI0 M 3aJayaMHd BOCHUTAHUS, LIEJIEBBIMA OPUEHTUPAMHU pe3yIbTaTOB
BOCIUTAHUSA; pealM3alldi0  MPUOPUTETa BOCHUTaHUS B  yduyeOHOMU
NEATEIbHOCTH;
NPUMEHEHUE UHTEPAKTUBHBIX (OpM yueOHOM pabOThl - HHTEIJIEKTYaIbHBIX,
CTUMYJIMPYIOIIMX TO3HABATEIbHYI0 MOTHBALMIO, MIPOBBIX METOJIUK,
JUCKYCCUHM, MalolUX  BO3MOXKHOCTH MPUOOPECTH  OMBIT  BEICHUS
KOHCTPYKTUBHOTO JHAaJioTa; TPYIMNOBOW pabOThl, KOTOpas YYUT CTPOHUTH
OTHOILIEHUSI M JeHCTBOBaTh B KOMaHNE, CIIOCOOCTBYET pPa3BUTHUIO
KPUTUYECKOTO MBIIICHUS;
WHULMAPOBAHUE W  TOAJAEPKKY  HCCIEAOBATENbCKOM  JIESITEIbHOCTH
oOy4JaromMxcs, TUIAHUPOBAHUE M  BBINOJHEHHWE WHAMBUAYAJIbHBIX H
IPYNIOBBIX TPOEKTOB BOCIUTATEIBLHON HAMPABICHHOCTH.
OpraHu3allil0 HAaCTaBHUYECTBA MOTHUBHUPOBAHHBIX M 3IPYIUPOBAHHBIX
oOyJaroluxcs Haj HEYyCNEBAIOIIUMU OJHOKJIACCHUKAMM, B TOM YHCIE C
0COOBIMH 00pa30BaTENbHBIMU MOTPEOHOCTSAMH, AIOUIET0 O0ydYaroIUMCs
COLIMAJIBHO 3HAYMMBIH OIBIT COTPYTHUYECTBA U B3aUMHOM MOMOIIIH.



Ha wusyuenme ¢usuku (6a30BbIi ypOBEHb) Ha YpPOBHE CPEAHETO OOIIETO
obOpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 vacoB (2 yaca B HEJIEIO), B
11 kmacce — 68 "yacoB (2 yaca B HEJIEIO).

[Ipepyaraempiii B mnporpamMme 1o ¢u3MKE TEpeueHb JTa0OpaTOPHBIX U
MPAKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENIb JeJacT BBIOOP
NpOBEJCHUS J1a0OpaTOPHBIX pPabOT M OMBITOB C YYETOM WHAMBHUAYaIbHBIX
0COOEHHOCTEH 00yJaromMXxCsl.



COJAEPXKXAHUE OBYUYEHUA
10 KJIACC

Paznen 1. ®u3zuka u MeTOAbl HAYYHOTO MIO3HAHMS

®usuka — Hayka o npupozac. HaydHble METOABI MO3HAHUA OKPYXkKAIOILIETO
Mupa. Ponp dkcrepuMeHTa M TEOpMHM B IIPOLECCE ITO3HAHUSA IIPUPOJBI.
DKCIIEpUMEHT B (pU3HKE.

MonenupoBanue ¢u3NUECKUX SBICHUM M mpoueccoB. HayuHble THmoTe3bl.
®dusnyeckre 3aKOHbI U TEOpPUH. ['paHUIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Pons u Mecto ¢u3uku B (HOpMHPOBAHWM COBPEMEHHON HAay4YHOW KapTHUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple W UHUQPPOBBIE HN3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHbBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABKeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JBIKCHUSI.
Cucrema otcuera. TpaekTopus.

[lepemenienne, CKOpoCTh (CpeAHsisi CKOPOCTb, MIHOBEHHasi CKOpPOCTh) W
YCKOPEHHE MAaTEpUAIbHOW TOYKH, MX MPOEKIMH HAa OCHU CHCTEMBbI KOOPIUHAT.
CnoxeHue nepeMeIeHnii U CI0KEHUE CKOPOCTEM.

PaBHOMepHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE ABMXKeHue. ['paduxu
3aBUCUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOpPEHHUS, MYTHU ¢ TEpeMEICHUs
MaTepUaIbHOW TOYKU OT BPEMEHH.

CBoOogHOE nazieHue. Y CKopeHrue CBOOOHOTO TaJIeHUS.

KpuBonmuuennoe paBwxkeHue. JIBukeHHEe  MaTepUallbHOM  TOYKM IO
OKPYKHOCTH C MOCTOSTHHOM MO MOAYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTh, TUHEHAA
ckopocth. [lepron u yactora oopaienus. LleHTpocTpeMUTenbHOE YCKOPEHHE.

TexHuyeckre yCTpPOIICTBA W NPAKTUYECKOE MPUMEHEHUE: CIUJIOMETP,
JBH>)KCHUE CHAPSIOB, LIEMTHBIE U PEMCHHBIE TIEpeaadH.

Jlemoncmpayuu

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KHMHEMATUYECKUX XapaKTEPUCTHK
JBH>KCHUSL.

[IpeobpazoBanue NBUKEHUN C UCTIOI30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yX€e U B pa3pekKeHHOM ITPOCTPAHCTRBE.

HaGnronenue nBukeHus tena, OpOIIEHHOTO O YIJIOM K TOPU30HTY |
TOPU30HTANBHO.



N3mepenne yckopeHus: CBOOOIHOTO MaICHUS.

HanpaBnenue CKOpOCTH IPU IBUKEHUU TTO OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

N3ydenne HEPAaBHOMEPHOTO ABUKECHHS C LIEJIbIO OMNPEIEIICHHS] MTHOBEHHOMN
CKOPOCTH.

HUccnegoBanne COOTHOLICHUSI MEXIY IIyTAMH, MPOWICHHBIMHA TEIOM 3a
MIOCIICIOBATENBHBIC PABHBIE NPOMEXKYTKHM BpPEMEHH IMPHU PABHOYCKOPEHHOM
JBH>KECHUU C HAYAJIBHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUA ApUKa B BA3KOU HKUIKOCTH.

N3yuenue nBUxKeHUA Teaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipuanun  otHocutenbHOoCcTH  ['anmunes. Ilepeeiii  3akoH  Hbrorona.
HNHepunalibHbIe CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoi 3akoH HeroroHa
JUIs1 MaTepualibHOM TOUKU. TpeTuit 3akoH HploTOHA 111 MaTepHaIbHBIX TOYEK.

3akoH BcemupHoro Ttsarorenus. Cuna Tsokectu. llepBag kocMmuueckas
CKOPOCTb.

Cwuita ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunsl Tpenus (mokosi, CKoabxeHus, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJbKEHUS U cuiia TpeHus nokos. Koaddunuent tpenus.
Cuita conpoTUBIIEHUS MPU IBU>)KEHUU TEJA B dKUJKOCTH WUJIU Ta3e.

[TocTynarensHOE U BpalaTeabHOE JBUKEHUE a0COTIOTHO TBEPIOTO TEa.

MOMEHT CHJIBI OTHOCHUTEJIBHO OCH BpaimieHusa. [liedo cuibl. YcioBust
pPaBHOBECHS TBEPJIOTO TEJIa.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: TIOALIUITHUKY,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuum.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIINUX TEI.

Bropoii 3akoH HerotoHna.

N3mepenue cui.

CroxeHune CHlL.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT JiepopMariuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U T1aJICHUH.

CpaBHEeHUME CUJI TPEHHUS TTOKOSI, KAUEHUS U CKOJIBKECHMUS.

VY ciioBus paBHOBECHUS TBEPAOTO TeJia. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabonvl

N3ydenue ABMKeHUs OpycKa MO HAKJIOHHOM MJIOCKOCTH.



Uccnenoanne 3aBUCUMOCTH CUJI YNPYTOCTH, BOZHUKAIOUIUX B MPYKUHE U
pEe3UHOBOM 00pasiie, OT uX JAehopMariyi.

Uccnenoanne ycioBuil paBHOBECUST TBEPAOro Tejla, HUMEIONIETO OCh
Bpall[CHUS.

Tema 3. 3axoHbl coOXpaneHus 6 Mexanuke

Nmnynbee MartepuaiibHOM TOYKHM (T€sia), CUCTEMbl MaTEpPUAIbHBIX TOYEK.

NMiynbC cuiibl 1 U3MEHEHHE HMITYJbCa Tella. 3aKOH COXPAaHEHHs HMITYJIbCa.
PeakTuBHOE BHKEHUE.

PabGora cuibl. MOIITHOCTE CHUJIBL.

Kunernueckass sHepruss MaTepHalibHOM Touku. Teopema 00 HM3MEHEHUU
KMHETUYECKOW YHEPIUH.

IToTreHnuanbpHas SHEprusl. IToTrenuanbHas SHEprus YIpyTO
nepopMupoBaHHoil  mpyxkuHbl. [loTeHuuanbHas  SHeprusi Tena  BOJU3HU
MMOBEPXHOCTH 3EMIJIH.

IToTennmanbHbIC u HEIMOTCHIMAJIbHbBIC CHJIBL. CBs3p paboThI
HEMOTCHIIUAIBHBIX CUJ C HW3MEHEHUEM MEXAHWUYECKOW SHEPrUU CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU IHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHuuecKkre YCTpOWCTBA M IMPAKTUUECKOE MPUMEHEHHE: BOIAOMET, KOIIED,
MIPYKUHHBIN MUCTOJIET, IBUXKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

[lepexoa MOTEHIMATBHOW SHEPTUU B KHHETUUYECKYIO M OOpPaTHO.

Yuenuuecxuii sxcnepumenm, 1abopamopisie pabomol

N3ydenne abCOMOTHO HEYNMPYTOro yjaapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSHBIX MasTHUKOB.

Uccnenosanue cBsizu pabOThl CUJIbI C U3MEHEHUEM MEXaHWYECKOW HHEpPruu
TeJIa HAa IPUMEPE PACTIKECHUS PE3UHOBOTO KI'yTa.

Paznen 3. MoJiekyasipHas Gpu3uKa ¥ TepMOAUHAMUKA
Tema 1. Ocnosvt MoneKynapHo-KuHemu4eckol meopuu
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrep ABWKCHHUS H
B3aUMOJICMCTBYSI YaCTHUIl BellecTBa. MoOJENnu CTPOCHHUS Ta30B, XUIAKOCTEU U
TBEPJIBIX TEJ U 00BSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ITUX Mojeeil. Macca u
pa3mepsl Mosieky. KonnyectBo BemectBa. [locTostHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e¢ usmepenue. lllkana temnepatyp
[enbcus.



Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHUE  MOJEKYJISIPHO-
KMHETHYECKOW TEOpUH HJealbHOro Traza. AOCONIOTHas TemIeparypa Kak Mmepa
CpeIHEN KWHETHMYECKON SHEPruy TEIUJIOBOTO JBWXKEHHs vactul raza. [llkana
temnepatyp KeneBuna. ['a30Bble 3akoHBI. YpaBHeHHe MeHneneeBa—KiamnepoHa.
3akoH [lansToHa. M30mpouecchl B MACaNbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpencTaBiIeHHE H3OMPOIIECCOB: HM30TEpPMa, H30X0pa,
n3o0bapa.

TexHuyeckre yCTpOICTBA W TNPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThI, TOKA3bIBAIOLINE JUCKPETHOE CTPOCHHE BEILIECTBa, (poTorpaduu
MOJIEKYJ OPraHUYECKUX COCTNHEHUMN.

OmnpiThl 10 TUGPY3UH KUIKOCTEN U Ta30B.

Mojenb O6pOyHOBCKOIO JIBUKEHHUSL.

Mogens onbita lTepHa.

OnbITHI, JIOKa3bIBAOIIINE CYILLIECTBOBAHME MEXMOJIEKYIISIPHOTO
B3aIMOJIEUCTBHS.

Mopens, HILTIOCTPUPYIOIIAas TPUPOY AABJIEHUS ra3a Ha CTEHKHU COCY/Ia.

OnbITel, WUTIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS UACAIBHOTO rasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHwvie pabomuwl

Onpenenenne Macchl BO3AyXa B KJIIACCHOM KOMHATE€ HA OCHOBE HW3MEPEHHU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3ayXa B HEH.

HccnenoBanye 3aBUCUMOCTH MEKy ITApaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ocrosbl mepmoounamurku

TepMoauHaMuueckass cucteMa. BHYTpeHHsIsE 3HEprus TepMOAMHAMHYECKON
CUCTEMBI U CIOCOOBI €€ n3MeHeHus. KonnuecTBo TemioTel U padota. BHyTpeHHss
JHEPrus  OAHOATOMHOTO  HWACAIBHOIO  rasza. Buael  Teruionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIy4CHHE. Y AENIbHASI TEIJIOEMKOCTh BEILECTBA.
KonnuecTBo TEIIIOTH NpH TEIIONEpEaAYeE.

[lonsitue 006 agmabarHoM mnpouecce. IlepBbIil 3aKOH TEPMOJIMHAMUKHU.
[IpumMeHeHne mepBOro 3akOHAa TEPMOJMHAMHMKM K H3omponeccam. ['paduueckas
WHTEpHIpeTanus padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeobpaTuMocTh poI11eccoB B IPUPOJIE.

TemnoBble  mMamuHbl.  [IpuHOUNBI ~ AEWCTBUS  TEIUIOBBIX  MAIIMH.
[IpeobpazoBanusi HHEPrUM B TEIUIOBBIX MainMHaX. KoadduimeHt mosae3Horo
nericTBus TeruioBod MamumHbl. [{ukn KapHo M ero ko3¢ UIMEHT IOJIE3HOTO
NeNCTBUS. DKOJIOTUYECKUE TMPOOIEMBI TEIIOIHEPTETHKHY.



TexHuyeckre YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEllb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOJWIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEHHEH SHEpPruM Tejla MPU COBEPIIEHUU PaOOTHI: BBUIET
npoOKK U3 OYTBUIKM MO/ JACHCTBHEM CXKAaTOTO BO3AyXa, HarpeBaHue s¢upa B
JaTyYHHOU TpyOKe MyTEeM TpeHUs (BUACOJEMOHCTPALINS).

N3meHeHne BHYTpEHHEN SHEPTHUH (TeMIEPATyphl) Tella P TeIuionepeiaye.

OnpiT 1o aanabaTHOMYy pACIHIUPEHUI0 BO3AyXa (OMBIT C BO3AYLIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, ABUTATEIS BHYTPEHHETO CTOPAaHUsI, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

N3mepeHne yaenbHON TEMIOEMKOCTH.

Tema 3. Azcpecammnvie cocmosanusn eeuwecmea. Dazoewvie nepexoonvl

[Tapoo6pazoBanue u koHaeHcanus. Mcmnapenue u kumnenue. AOCOIIOTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTh BO3Ayxa. HacwiieHHbld map. YaenbHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYpPhl KATICHUSI OT 1aBJICHHUS.

Teepnoe Teno. Kpucramnuyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Matepuanbl. [liaBieHue wu
KpUcTayuM3anus. Y aefbHas TerioTa rmiasieHus. Cyonumarus.

YpaBHeHUe TEII0BOro OajnaHca.

TexHuyeckre yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETp U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYyUYECHHS] COBPEMEHHBIX MAaTEpPHUaloOB, B
TOM YHUCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX MapOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUU.

CriocoObl U3MEpEeHUs BIAXKHOCTH.

Hab6nronenue HarpeBanus U MiaBJIeHUsT KPUCTATUIMUECKOTO BEIECTBA.

JlemoHCTpauus KpuCcTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopmwvie pabomsi

N3MepeHne OTHOCUTENIBHOM BIIaKHOCTH BO3/1yXa.

Paznen 4. DnekTpoauHAMHUKA
Tema 1. dnekmpocmamuka
DJIeKTpU3alusl Tel. OJEKTpUYeCKUM 3apsan. JlBa Buaa SIEKTPUUECKUX
3apsanoB. [IpOBOJHUKM, TUANEKTPUKKA W TOJYIPOBOJHUKH. 3aKOH COXpPaHEHUS
AIIEKTPUYECKOrO0 3apsija.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHsblil 3ieKTpuuecKuil 3aps.
Onextpuyeckoe noyie. Hanpsok€HHOCTH anekTpudeckoro mostst. [TpuHunun



CYNEPHO3ULIUNA DNEKTPUUYECKUX Tojeil. JIMHUM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
OJISL.

Pabora cun  snektpocrarnueckoro  mojsa.  [lorenmman.  PasHocTh
MOTCHIMANIOB. [IpOBOOHUKM ¥ AUBIEKTPUKU B JJIEKTPOCTATUYECKOM  IIOJIE.
Jwusnextpruyeckasi MPOHULIAEMOCTb.

OnekTpoeMkocTb. KonaeHcaTop. DIEKTPOEMKOCTh MJIOCKOTO KOHJEHCATOPa.
DHeprus 3apsHKEHHOTO KOHIEHCATopa.

TexHuyeckre yCTpOHMCTBA M NPAKTUUYECKOE NPUMEHEHHE: JIIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATUUECKasl 3allluTa, 3a3eMJICHUE JIJIEKTPOIPUOOPOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN aNNapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3auMmopencTBre HAANEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEN.

[IpOBOTHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3IIEKTPUKY B SJIEKTPOCTATHYECKOM MOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOIIaJH
IJIACTHH, PACCTOSHUS MEXKAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopHwvie pabomuwl

N3MepeHune 31eKTpOEMKOCTH KOHIEHCaTopa.

Tema 2. llocmoannwtit 2nekmpuueckuii mok. Toxu é paznuunsix cpeoax

ONEKTpUYECKUA TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
Ncrounuku Toka. Cuia Toka. [locTOSHHBIN TOK.

Hanpsixenue. 3akon Oma 1151 ydacTKa LETH.

DJIEKTPUYECKOE COIMPOTUBIIEHUE. Y IEITBbHOE COIMPOTUBIIEHUE BEIIECTBA.
[TocnenoBaTenbHOE, ApAILIEITBHOE, CMEMIAHHOE COCIMHEHNE IPOBOJHUKOB.

PaGota oanextpuueckoro Toka. 3akoH JDxoyns—Jlennma. MomHOCT
AIEKTPUYECKOTO TOKA.

DIIEKTPOJIBUKYIIAsl CUjla U BHYTPEHHEE COMPOTUBIICHHE UCTOYHUKA TOKA.
3axoH Oma JiJ1s1 TOJTHOM (3aMKHYTOM) AieKTprudeckoi menu. KopoTkoe 3aMbikaHue.

DJIEKTpOHHAsT  MNPOBOAMMOCTH  TBEPABIX  METAIOB.  3aBUCUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemnepaTypbl. CBEpXIPOBOIUMOCTb.

OnexkTpudecKknuii TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBOAHUKH. CoOcTBeHHas 151 MIpUMECHAS MPOBOJUMOCTD
noJrynpoBogHUKOB. CBoiicTBa p—N-nepexosa. [lomynpoBogHUKOBEIE TPUOOPHI.

ONeKTpUYeCcKuidi TOK B  pacTBOpax U  paciulaBax  AJIEKTPOJIUTOB.
DNEKTpOIUTUYECKAs! AUCCOIUALUS. DIEKTPOJIU3.



OnekTpudeckuii TOK B razax. CamMoCTOATENbHBIM W HECAMOCTOSITEIbHBIN
pa3psa. Monuus. [Inazma.

TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHE: aMIIepMETp,
BOJIbTMETP, PEOCTaT, HMCTOYHHKH TOKa, OJJIEKTpOHArpeBaTelbHbIE MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI ¥ POTOPEIUCTOPHI, MOTYITPOBOTHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne cuiibl TOKa U HAPSKEHHUS.

3aBUCHUMOCTh CONPOTUBIICHHS LWIMHAPUYECKUX MPOBOJIHUKOB OT JIJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYCHHS U MaTepuaa.

CMeliaHHOEe COeTMHEHNE TPOBOJHUKOB.

[Ipsamoe wu3MepeHHe DIEKTPOIABHXKYIIEeH cwibl. KopoTkoe 3amblkaHne
raJbBaHUYECKOIO 2JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPBI.

[TpOBOIMMOCTB 3JIEKTPOJIMTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTB BO31yXa.

OHOCTOPOHHSISI TPOBOIUMOCTD THO/IA.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

M3ydeHne cMenaHHOIrO COEUHEHNs PE3UCTOPOB.

N3MepeHne 3neKTpOABUKYIIEH CHIIBI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJIEHUS.

HaGmronenue anexkTposusa.

MesxknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usnku 0azoBoro ypoBHs B 10 kiacce ocymiecTBisieTcs ¢
YU4E€TOM COJEpP)KATEIbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTHKH,
OMoNoTNY, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemnuvle nouamusi, CBSI3aHHBIE C HW3YYEHHUEM METO/IOB HAyYHOIO
MO3HAHUA: SIBJICHUWE, HAay4YHbId (aKT, TUnoresa, (pu3nyeckas BEIWYMHA, 3aKOH,
TeopHsl, HAOIIOAEHUE, SKCIIEPUMEHT, MOAECIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelnieHHEe CHUCTEMbl YpaBHEHMH, JIMHEHHas (QyHKUUA,
napaboa, runepOosnia, ux rpaduku ¥ CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CHUHYC, KOCUHYC, TAH['€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPHI U UX MPOEKIMH HA OCU KOOPJUHAT, CJI0)KEHHE BEKTOPOB.

buonocus: mexanmdyeckoe JABMIKEHUE B KUBOU mpupoje, auddysus, ocmoc,
TEII00OMEH >KMBBIX OPraHU3MOB (BHU[bI TEILIONEpPEAAayuH, TEIUIOBOE PABHOBECHUE),
AIEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOECHUE BELIECTBA, CTPOEHUE AaTOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIpHAsl Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, KUAKOCTEN U



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAs AUCCOLIMALIMS,
rajbBaHUKA.

l'eoepaghus: B1a)KHOCTH BO3yXa, BETPbI, 6apoMeTp, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE ABW)KEHUN C HCIIOJIB30BAHMEM MEXAHU3MOB,
y4€T TpeHusi B TEXHUKE, MOJIIWIHUKH, HCIOJIb30BAaHUE 3aKOHA COXpPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET M JPYrHE), ABUTATElb BHYTPEHHETO
CrOpaHus, mapoBasi TypOHHA, OBITOBOM XOJOIUIBHHUK, KOHIUIIMOHED, TEXHOJIOTUU
IOJIyYEHUSI COBPEMEHHBIX MAaTEpHUajoB, B TOM 4YHCIE HAHOMATEpUAJIOB, MU
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTUYECKas 3allluTa, 3a3€MJIEHUE 3JIEKTPONpUOOpOB,
KCEpOKC, CTPYHHBIH MIPUHTED, AIIEKTPOHArpeBaTEIbHbIC pUOOPBHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TATbBAHUKA.

11 KJIACC

Pa3znen 4. DnekTpoauHAMUKA

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUSA

IlocTossHHBIE  MarHuThl.  B3aumMopaencTBue  MOCTOSHHBIX ~ MarHUTOB.
MarnutHoe mosie. BexkTop MarHWTHOM WHAYKOUU. [IpuHIun cynepno3unyu
MarHUTHBIX MOJIeH. JINHUKM MarHUTHOM WHAYyKIMU. KapTuHa JUHMN MarHUTHOM
WHIYKIWAH MOJISI TOCTOSTHHBIX MarHuTOB.

MarauTHOe TMOJie MPOBOJHMKA C TOKOM. KapThHa JWMHUN WHIYKIUA
MAarHWTHOTO TIOJIA JJIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzaumoaelicTBre TPOBOJHUKOB C
TOKOM.

Cuna AMnepa, e€ MOlyJIb U HalpaBJICHUE.

Cuna Jlopenua, e€ MOy/b U HanpaBiieHUE. JIBUKEHHE 3apSyKEHHON YaCTHUIIbI
B OJHOPOJHOM MarHuTHOM IoJje. Pabota cunsl JlopeHma.

SIBiieHME DNEKTPOMArHUTHOW MHAYKUMH. [IOTOK BEKTOpa MAarHUTHOMU
MHOYKIWAHW. OJIEKTPOABIKYIAS CUlIa HWHAYKIMU. 3aKOH BJIEKTPOMAarHUTHOMN
nHaykuuu dapazes.

BuxpeBoe »snexkTpuueckoe Tmosie. DJIEKTPOABUKYIAS CUJIa WHAYKIUHU B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NuaykTuBHOCTH. SIBIEHME CaMOMHIOYKIMH. OJIEKTPOJABMKYIIAS  CuUia
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TIOJISI KATYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuueckre yCTpOMCTBA H MPAKTUYECKOE IPUMEHEHHE:. IOCTOSIHHBIE
MArHUThl, BJEKTPOMATHUTBI, JJIEKTPOJBUIaTEb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUIL], UHIYKIIMOHHAS TIE€Yb.



Llemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JluHUM UHTYKITUY MarHUTHOTO TOJIS.

B3auMmopelicTBrUE IBYX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JerictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBreHME 3JIEKTPOMArHUTHON MHAYKIIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJICKTPOJABHIKYIICH CHUJIBI MHAYKIIMM OT CKOPOCTH M3MEHEHUS
MarHMTHOTO MOTOKA.

SIBieHME CAaMOMHIYKITUY.

Yuenuuecxuii sxcnepumenm, nabopamopmvie pabomol

N3ydyeHre MarHuTHOTO TOJIs1 KaTYIIIKU C TOKOM.

HccnenoBanue AEHCTBUS MOCTOSSHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHON MHAYKIIHH.

Pa3znen 5. Kore6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHsle Kojaiebanus

Konebarenbnas  cuctema. CBOOOJHBIE  MEXaHMYECKHE  KojeOaHUs.
[Mapmonunueckue kosieOanus. Ilepuon, wactora, amrmuTyaa v (aza koyieOaHU.
[Ipy>XMHHBIN MasTHUK. MaTreMaTUYECKUN MAsTHUK. YPAaBHEHUE TapMOHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npu TaApMOHUYECKUX KOTeOaHUSIX.

Koneb6arenbupiii  koHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B
UJCANbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOrUS MEXAYy MEXaHUYECKHUMH H
AIEKTPOMArHUTHBIMU KoJsieOaHusiMu. Popmyna TomcoHa. 3aKOH COXpaHEHHUS
HHEPrUU B UJCATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpencraBieHue o 3aryxarolux KojeOaHUsIX. BbIHYX /I€HHbIE MEXaHUYECKHUE
kosie0anus. Pezonanc. BeiHyX1€HHbBIE 3JIEKTPOMarHUTHbBIE KOJICOaHMUSL.

Ilepemennbii  TOK. CHHYCOMZANBHBIA IEPEMEHHBIM TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE W JCHUCTBYIOIIEE 3HAYEHHE CHJIBI TOKa H
HaIpsHKEHUS.

Tpancdopmarop. [IponsBoacTBo, mepeaadya u MOTpeOICHUE DIIEKTPUUECKON
JHEPrur. DKOJIOTHYECKUE PUCKU IPH MPOU3BOJACTBE AEeKTposHepruu. KynbpTypa
VCITOJIB30BAHUS JIEKTPOSHEPTUH B IIOBCETHEBHOM KU3HU.

TexHuueckrue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: JJIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TUHUU IJIEKTpONEepeaay.

Jlemoncmpayuu

HccnenoBanne mapameTpoB KosieOaTeNbHON CUCTEMbI (MPYKUHHBIN WU
MaTeMaTUYECKUI MasITHUK).



Hab6nronenue 3aTyxaromux KoieOaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Hab6mronenue pe3onanca.

CB0oOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHMUSI.

OcuusiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HANPSIKEHUSI OT BPEMEHU) ISt
AIIEKTPOMArHUTHBIX KOJICOAHUI.

Pe3oHaHC mnpH MOCIEAOBATEILHOM COEAMHEHUHM PE3UCTOpa, KATYLIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopenb JTMHUH 3JEKTPOonepeadHn.

Yyenuueckuii sxcnepumenm, 1abopamopmvie pabomol

HccnenoBanne 3aBUCMMOCTH TEpUOJia MabIX KojeOaHUM rpy3a HAa HUTH OT
JUIMHBI HUTH ¥ MaccChl rpy3a.

HccnenoBanue IMEPEMEHHOTO TOKa B LENM M3 IOCIEAOBATEIbHO
COEIMHCHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUMHbBLE GOTIHbI

Mexanuueckrne BOJIHBI, YCIOBHSL pacnpoctpadeHus. llepuon. CxopocTs
pacnpocTpaHeHuss M JJMHA BOJHBL. [lomepedHble W MPOAOIBHBIE BOJIHBI.
HuTtepdepentus u nudpakius MEXaHUIECKUX BOJIH.

3Byk. Ckopoctb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUSA U3IIYyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenTtanusa BektopoB E, B, V B anexktpomarautHoi BonHe. CBOMCTBa
AIIEKTPOMATrHUTHBIX BOJIH: OTPa)K€HUE, MPEJOMIICHUE, MOJspu3auus, Audpakuus,
uHTepdepennus. CKOpoCcTb 3JIEKTPOMAarHUTHBIX BOJIH.

[Ilkana 3MeKTPOMarHUTHBIX BOJIH. [IprMeHEeHHEe AIEeKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHLMTBI paguOCBsI3U U TelleBUAeHUA. Pagronokanusi.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY KAOIIEH Cpebl.

TexHuueckue yCTPONCTBA M NPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas JMATHOCTHKA B TEXHUKE W MEIUIMHE, pajap,
paanoNpUEMHUK, TeTIEBU30p, aHTeHHa, TenedoH, CBU-nieup.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneoG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6mronenune natepdepenninu u qudpakiini MEXaHUIECKHUX BOJIH.

3BYKOBOW pE30HAHC.

HaGnronenue cBsizu TPOMKOCTH 3BYKa M BBICOTBHI TOHA C aMIUTUTYI0M U
Y4aCTOTON KOJIeOaHMIA.



HccnenoBanue  CBOMCTB ~ 3JEKTPOMArHUTHBIX — BOJIH: OTpaKEHHUE,
npesioMJIeHUE, Nojspu3anus, Judpakuus, uHTephepeHITus.

Tema 3. Onmuka

I'eomeTpuueckass ontuka. I[IpAMOIMHENWHOE pacHpOCTPAaHEHHE CBETa B
ogHopoaHou cpeae. JIyd cBera. ToUueuHbIM HCTOYHHK CBETA.

OTtpaxkeHne cBera. 3aKOHbBI OTpakeHUsA cBeTa. [locTpoeHre n300pakeHuid B
IJIOCKOM 3€pKaJe.

[Ipenominenue cBeta. 3akOHBI MPETOMIICHUSI CBETa. AOCOIIOTHBIN MTOKa3aTellb
npeiomiieHus. llonmHoe BHyTpeHHee oTpakeHue. lIpenenbHbld yrojl MOJHOTrO
BHYTPEHHETO OTPAKEHUSI.

Jucnepcus ceera. CloxHBbI cocTa 6enoro ceera. L{Ber.

ColOuparomyie u pacceuBaromve JuH3bl. ToHkas JnwmH3a. DOKyCHOE
pacCTOSIHUE W ONTHYECKas cuila TOHKOW JmH3bl. [locTpoeHne m3o00paxkeHuid B
COOMPAIOIINX U pacceuBaroluX JHH3aX. DopMyna TOHKOW JIMH3bI. YBEIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenebl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurepdepenuuss ceta. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMOIEHWS MAaKCUMyMOB M MHUHMMYMOB B HHTep(EpEHUMOHHOU
KapTUHE OT JBYX CUH(]A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakuuoHHas pemeTka. YcClIoBUE HaOIIOIEHUs
[NIABHBIX ~MaKCUMyMOB TIpM  MAaJ€HUH MOHOXPOMATHYECKOTrO CBE€Ta Ha
TU(PPaKIUOHHYIO PEIICTKY.

[Tonspuzamnus ceera.

TexHuyeckre yCTpPOWCTBAa M TMNPAKTUYECKOE MPUMEHEHUE: OYKH, JIyma,
doToamnmapar, TPOEKIIMOHHBIA armapaT, MHUKPOCKOI, TEJIECKON, BOJIOKOHHAs
OITHKA, MU (PPAKIIMOHHAS PEIICTKA, TIOJISIPOH/I.

Jlemoncmpayuu

[IpssMOJIMHEHOE pPACIIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckue npuOOpBHI.

[TonHoe BHyTpeHHEe oTpakeHre. Mojellb CBETOBO/IA.

HccnenoBanre CBONCTB U300paKEHUM B JIMH3AX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmronerune natepdepeHIIny CBeTa.

Hab6mronenune nudpakmuu ceeta.

HaOmronenue nucnepcuu cBera.

[ToyueHue ciekTpa ¢ MOMOIIBIO IIPU3MBI.

[Tonydyenue criekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PELICTKH.

Habmoienue nomisipuszanuu cBera.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol



N3Mepenue nokasarens MpeoMICHUs CTEKIIA.
HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI crieIUAIbHON TEOPUH OTHOCUTEIHLHOCTH

['pannnbl  NPUMEHHMMOCTH  KJIAaCCHYECKOM  MexaHuku.  [loctymnartsl
CIEHUAIBHOW TEOPUM OTHOCUTENBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BaKyyMe, [IPUHIMI OTHOCUTEIBHOCTH DWHINTEHHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKpAILECHUE
JUTVHBI.

OHeprusi U UMITYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBsI3p MacChl C JHEPTUEH U UMITYJILCOM PEIIATUBACTCKON YaCTULIbL. DHEPTU
IIOKOS.

Pasznen 7. KBantoBasi puszuka

Tema 1. Dnemenmol K6AHM OGO ONMUKU

®oronsl. Popmyna [lnanka cBsi3u s3HEpruu HOTOHA C €ro YaCTOTOW. DHEPrus
U UMITYJIbC (POTOHA.

OtkpeiTre u uccnenoanue pororpdexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
doTorpdexra. YpaBuenue DiHmTeitHa 11t poTodpdexra. «KpacHas rpaHunar
dboToaddexra.

JHaBnenne cBera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOE EUCTBUE CBETA.

TexHuueckue yCTpONCTBa M MPAKTUUYECKOE MPUMEHEHHE: (DOTOIEMEHT,
dboTomaTYMK, CoJTHEUHAas Oarapes, CBETOANO/I.

Jlemoncmpayuu

®oTo3dheKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHelHETO GoToddexTa.

Ceeroauog.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiThl Pesepdopna mo paccesHHIO o -4acTHIIL.
IImanerapHas mognenbs aroma. Ilocrymarsl bopa. U3nydeHue u 1orsoineHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHS DHEPruv Ha Apyrou. Bumsi
cnekTpoB. CIIEKTp YpPOBHEW 3HEPTUH aToMa BOAOPO/a.

BosHoBbIE cBolicTBa yactull. Bonuel ne bpoina. KopmnyckynsspHo-BoJHOBOM
Ty aJlu3M.

CIOHTaHHOE U BBIHYKJICHHOE U3TyYEHUE.

TexHuueckrue yCTpPOMCTBA M NPAKTUYECKOE IIPUMEHEHME: CIIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), 1a3ep, KBAHTOBBII KOMIIBIOTED.



Llemoncmpayuu
Mopnens onsita Pesepdopra.
Ornpenenenue AJIMHBI BOJIHBI JIa3epa.
HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUYEHHUS.
Jlazep.
Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol
Habnronenue TMHEHyaToro CrexkTpa.
Tema 3. Amomnoe a0po
DKCIEpPUMEHTBI, JOKAa3bIBAIOIIME CIIOKHOCTh CTpoeHus sAapa. OTKpbITHE
pagunoaktuBHOCTH.  OmbiTel  Pesepdopma  1mo  ompedeneHuro  cocTaBa
paaunoakTuBHOro u3nydyeHus. CpoictBa anbda-, Oera-, TaMma-U3IyUYCHUS.
BnusHue paail0aKTUBHOCTH HA KUBBIE OPraHU3MBbI.
OtkpeiTHEe npoTOHAa W HelTpoHa. HyknoHnHas Mozpens sanpa IeiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio siapa. M30Tormsl.
Anbda-pacnaa. ONEKTPOHHBIA M MO3UTPOHHBIA Oera-pacmnan. [amma-
M3JIydeHre. 3aKOH PaJuOaKTUBHOIO pacIaia.
DHeprus CBA3U HYKJIOHOB B szipe. SAnepubie cuibl. Jlepekt Macchl sapa.
Snepneie peakuuu. [lenenue u cuHTE3 AIEP.
Anepusiii peaktop. Tepmosinepubiii cunte3. [IpoOiaemMbl U EPCIEKTUBBI
AJIEPHOU SHEPTETUKHU. DKOJOTUYECKHUE ACIIEKThI IEPHON SHEPTETHKHU.
DneMeHTapHble YacTULlbl. OTKPBITUE MO3UTPOHA.
MeTonbl HAOMIOIEHUS U PETUCTPAIIUH DJIEMEHTAPHBIX YaCTHII.
@dyHaMeHTalbHbIe B3aUMOAEHCTBUA. EAMHCTBO PU3NUYecKoi KapTUHBI MUPA.
TexHU4ecKHe yCTpOMCTBA M MPAKTUYECKOE ITPUMEHEHHUE: JO3UMETp, KaMepa
Buinbcona, siiepHbIit peakTop, aToMHas oomoa.
Jlemoncmpayuu
CUeTUrK MOHU3HUPYIOIIUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopHwvie pabomuwl
HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (poTorpadusim).

Pa3znen 8. DieMeHTbI aCTPOHOMUM M ACTPOPUZUKHU

DTarnbl pa3BUTUSL aCTpoHOMUU. [IpukinagHOe U MUPOBO33PEHUYECKOE 3HAUECHUE
aCTPOHOMUH.

Bun 3Bé3gHoro Heba. Co3Be3mus, sSpKHe 3BE3/bI, IUIAHETHI, WX BHIAMOC
JIBHOKEHHE.

ComHeuHnas cucrTema.

Connne. ConHeuHast akTUBHOCTh. Mcrounuk sHeprum CoJiHIIA W 3BE3[I.
3BE3bl, UX OCHOBHBIE XapaKTEpUCTHKHU. JlMarpamMma «CHEKTpaJbHBIA KJlacC —
CBETHMOCTBY». 3BC3bI TJIABHOM ITOCJIEAOBATEIHLHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTB» JJIsl 3B€3]1 TJIABHOM MOCJIeI0BaTEIbHOCTH. BHYyTpeHHEe cTpoeHue



3Be3/1. COBpeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CoJiHIa U
3BE3/1. DTanbl )KU3HU 3BE3.

Mneunstii [lyte — Hama I'anaktuka. [lonoxxkenue m nBuwxenue CoyHLA B
["amakTrke. Tunsl rasakTuk. PaguoranakTuku U KBazapbl. UepHbIE IBIPBI B SApAX
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa66ma. Pazberanve ramakTuk.
Teopus bonbiioro B3peiBa. PeMKkTOBOE U3TyYEHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepemennsie mpo6iemMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

HaGmoienust HEeBOOPYKECHHBIM TJIa30M C MCIOJB30BAaHUEM KOMIIBIOTEPHBIX
NPUIIOKEHUH JJIs1 OTPEACNICHUS TIOJIOKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3/11s1 CEBEPHOro MOJyIIapus U IPKUE 3BE3/bI.

Hab6mronenus B Teneckon Jlynsl, ianer, Mieunoro I[lyTu.

Oo0o01maromiee NOBTOPEHUE

Ponp Qusuku u acTpOHOMHM B SKOHOMHYECKOM, TEXHOJIOTUYECKOM,
COITMATILHOM M 3TUUYECKOU cepax NesaTeIbHOCTH YeIOBEKa, POJib U MECTO (U3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOW KapTHHE MUPA, pOib (PU3UIECKON TeOpuun
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (PU3NUECKOW KApTUHE MHUpPA, MECTO
bu3nUecKoil KapTUHBI MUpPA B OOIIEM PSTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABICHUIN O MPUPOIE.

MesxknpeaMeTHbIe CBA3H

N3yuenue xypca ¢usuku 6a3zoBoro ypoBHs B 11 kjacce ocyiiecTBisercs ¢
YUYETOM COJAEPKATENbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTeMaTHKH,
OMOJIOrMU, XUMHH, reorpaduu U TEXHOJIOTUH.

Meowxcnpeomemuvie nousimusi, CBA3aHHBIE C MU3YYEHHEM METOJOB HAyYHOTO
MO3HAHUA: SIBJICHUWE, HAay4YHbId (HaKT, TUrnoresa, (pu3nyeckas BEIUYMHA, 3aKOH,
TeopHsl, HAOIIOAEHUE, SKCIIEPUMEHT, MOAECIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelleHUE CHUCTEMBl YPAaBHEHHUW, TPUTOHOMETPUYECKUE
(GYHKIIUM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPHl U MX MPOEKIMH HA OCH KOOPAWHAT, CIOKEHHE BEKTOPOB,
MPOU3BOHBIE DJIEMEHTAPHBIX (PYHKIUN, MPU3HAKK TMOJ00US TPEYroJbHUKOB,
OTIpeJIeIICHHE TUIOMIAIN TUTIOCKUX (pUryp u oObema Ted.

Buonocus: »nekTpuueckue SBIEHUS B JKUBOM NpPUPOJE, KojeOaTerabHbIE
JBUKEHHS B )KUBOW IPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUE
paavanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHNE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPbIX
T€JI, MEXaHW3Mbl OOpa30BaHUS KPUCTALUINYECKON PEIICTKH, CIEeKTPaTbHBIN
aHasus.



l'eoepagusa: MarHUTHBIE TIONIOCAa 3€MJIM, 3aJeKH MArHUTHBIX DY,
(boTOChEMKA 3eMHOM TOBEPXHOCTH, MPEJCKAa3aHUE 3eMIIETPSICEHUH.

Texnonoeus: NUHUU BJIEKTpOIEpenady, TEHEpaTop IMEPEeMEHHOTO TOKa,
ANEKTPOABUTATENh, WHAYKIMOHHAS I€4Yb, pagap, PaguoONpPUCMHUK, TEJIECBU30D,
anteHHa, tenedoH, CBU-neub, MpOEKIIMOHHBIA amnmapar, BOJIOKOHHAs OITHKA,
coJiIHEeYHas Oarapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIET'O OBPA3OBAHMUSA

OcBoenune ydeOHOro mpeamera «®Pu3mka» Ha YpPOBHE CPEIHETO OOIIETO
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHKEHUE CICTYIOUTUX
JMYHOCTHBIX, METAPEMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOro mpeamera «Du3nka» AOTKHBI
OTpaxkaTh TOTOBHOCTb M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOACTBOBATHCSA
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTU, CUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKICHUN, COOTBETCTBYIOIINX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHMCKOr0o OOIIEeCTBA, pPaCHIMpPEHUE >KU3HEHHOTO
OMbITA U OMbITA JEATEIBHOCTH B IMPOILIECCE pEAM3allui OCHOBHBIX HANpPaBICHUN
BOCIIUTATENBHON IE€SITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaskaIaHCKOro0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3UIIUN 00YYAIOIIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUIICKOr0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEUETIOBEUYECKUX T'YMAaHHCTHUECKHX U
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEpPECaX TIPakIaHCKOIO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPaBJICHUH B 00pa30BaTEIbHOM OpraHu3aluu;

YMEHHE B3aMMOICHCTBOBATH C COIIMAIbHBIMU UHCTUTYTaAMU B COOTBETCTBUU C
X QYHKIUSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOUN U BOJIOHTEPCKOU 1€ TENBHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMSA:

c(hOopMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOH UJICHTUYHOCTH,
NaTpUOTU3MA;

IIECHHOCTHOE OTHOIIEHHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JTOCTHKECHUSIM
POCCHICKUX YUCHBIX B 00J1aCTH (DM3HKHU U TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUUECKOTO MTOBEICHUS;

CITIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOPAJTIbHO-HPABCTBEHHbIE HOPMbI M IIEHHOCTH, B TOM YHCJIE€ B
JEATEeIIbBHOCTH YUCHOTO;

OCO3HAHHE JTUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOMIMBOTO OYAyIIEero;

4) 3¢TEeTHYECKOr0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYAsl 3CTETUKY Hay4YHOTO TBOPUYECTRA,
npucyero pu3n4eckon Hayke;



5) Tpya0BOr0 BOCTIMTAHUSI:

WHTEpPEC K pa3iIudHbIM chepaM TpodeccCHOHATBLHOW NeSTeIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOP
Oynyien mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHbIC TIIAHbL;

TOTOBHOCTh M CIIOCOOHOCTH K 00Opa30BaHUIO U CaMO0Opa30BaHUIO B 00JIacTH
(bU3UKY HA TIPOTSHKEHUU BCEH KU3HH;

6) 3K0JI0rHYecKOr0 BOCITUTAHUSI:

c(hOPMHUPOBAHHOCTh JKOJIOTHYECKOM KYJIbTYpbI, OCO3HAHUE TIJI00aTBHOIO
XapaKTepa SKOJOTUYECKUX TTPOOIeMm;

IUTAHUPOBAHUE U OCYILECTBIICHUE ACHCTBUI B OKPY>KaIOIIEH cpejie Ha OCHOBE
3HAHMS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

paclIMpeHre OmbITa JEATCIIbBHOCTH SKOJIOTHYECKOW HaIlpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH M0 PU3HKE;

7) HEHHOCTH HAYYHOTO TMO3HAHMSA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UICCKON HAYKH;

OCO3HAHHE LIEHHOCTH HAYYHOH JESTEIbHOCTH, TOTOBHOCTH B IIPOIIECCE
u3ydyeHus: (UBUKU  OCYIIECTBISATh MPOEKTHYD W HCCIEI0BATEIIbCKYIO
NEeATEeTLHOCTh WHINBHIYAIBHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiicCTBUSA
ba3oBble jornueckune aeiicTBUA:
CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyaIM3UpOBaTh  MIPoOOJEMY,
paccMaTpuUBaTh €¢ BCECTOPOHHE;
ONPENEIIATh NN JIEITENIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU UX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTM M MPOTUBOPEUUS B  paccMaTpUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUTAH PEIICHUS MPOOJIEMBl ¢ YYETOM aHAIN3a UMEIOITUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTh KOPPEKTHUBBI B JICITEIHLHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OIEHUBATh PUCKU MOCIIEICTBUIN IEATEIbHOCTH;
KOOPJIMHUPOBATh W  BBIMIOJNHITH PabOTy B  YCIOBHUSAX  PEATBHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAaHHOTO B3aMMO/ICHCTBUSI;
pa3BUBaTh KPEATUBHOE MBIILICHHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.
ba3oBble ucciaeaoBare/ibCKue 1efiCTBUSL:
BJIQJIETh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU MOHATUSIMU U METOJIaMHU
buznueckoil HayKu;



BJIa/IETh HABBIKAMHU Y4eOHO-HCCIEA0BATEIbCKON U MPOEKTHON NEATENbHOCTH
B 0071aCTH (PU3UKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOJIOB pEeLIEHUs 3a7ad (PU3MUECKOro COAEP)KAHUS, MPUMEHEHHUIO Pa3InYHbIX
METO/I0B IT03HAHUS;

BIAJETh BHUJAMU JIEATEIBHOCTU 110 IIOJIYyYEHHIO HOBOI'O 3HAHUS, €ro
UHTEPIIPETALIMY, MPEOOPA30BAHUIO W IPUMEHEHHIO B pa3IMYHbIX Y4YEOHBIX
CUTYaIUsX, B TOM YHCJIE MIPY CO3/IaHUN YUEOHBIX MMPOEKTOB B 0071acTH (PU3HUKHY;

BBISIBJISIT TPUYMHHO-CIICJCTBEHHBIC CBA3M M aKTyaJlH3UpOBaTh 3ajady,
BBIIBUTaTh TUIIOTE3Y €€ PELICHUs, HAXOAUTh apryMEHTHl IS JOKa3aTelbCTBA
CBOMX YTBEP KJICHUH, 3a1aBaTh [1apaMeTPbl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBATh TIOMYYEHHBIE B XOJ€ PEIICHUs 3aJaydl  pe3yjbTaThl,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MMPOTHO3MUPOBATH U3MEHEHNE B HOBBIX
YCIOBUSIX;

CTaBUTh U (popMynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BaTENIbHOM
JESITEIbBHOCTH, B TOM YHCJIE IIPU U3YYE€HUU (PUBUKH;

JaBaTh OIIEHKY HOBBIM CHUTYallUsIM, OIICHUBATh IPUOOPETCHHBIN OTIBIT;,

YMETh TMEPEHOCUTh 3HAHMA N0 (U3MKE B TMPAKTUYECKYIO O00JIaCTh
KHU3HECSITSIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, ITPEAJIaraTh OPUTMHAJIbHBIE TIOXObl U PEIICHNUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ unpopmanmeii:

BJa/IeTh HAaBBIKAMH MOJIy4€HUS MHGOPMaLUU (PU3NYECKOTO COAEPKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJIATh IOUCK, aHaJM3,
CUCTEMATH3allMI0 U WHTEpIpeTaluio MHGOPMAaLKU pa3IUYHbIX BUAOB U (GopM
MIPEICTaBICHNUS;

OLIEHUBATh JI0CTOBEPHOCTh HH(OPMAIUY;

UCIIONIb30BaTh  CpeACcTBa MH(MOPMALIMOHHBIX W KOMMYHHKAIIMOHHBIX
TE€XHOJOTMH B PEUICHHMM KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpraHU3al[MOHHBIX
331a4 ¢ COOMIOJICHHEM TpeOOBaHUN SPrOHOMMKH, TEXHHUKH OE€30IacHOCTH,
THTHUEHBI, PECypCcOCOEpeKEeHHs, TMPABOBBIX MW  JITHUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€30MacCHOCTH;

Co371aBaTh TEKCThl (PU3UUECKOr0 COJEPKaHMS B Pa3IMYHBIX (opmaTax c
y4€TOM Ha3zHayeHHsI THPOPMAIIUHU U LIEJIEBON ayJUTOPHUH, BRIOUPAst ONTUMAIbHYIO
(dbopMy mpencTaBiIeHUS U BU3yaIu3aluu.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHUA:
OCYIIECTBJIATh OOIIEHHE Ha ypokax GU3UKA W BO  BHE-ypPOUYHOU
JEATEIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKM  KOH(JIMKTHBIX CHUTyallMd H  CMsT4aTh
KOH(JIMKTHI;

Pa3BEpPHYTO M JIOTUYHO H3Jaratb CBOIO TOYKY 3PEHHS C HCIIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB;

[OHMMAaTh W HCIIOJIb30BATh MPEUMYIIECTBA KOMAaHIHOW M MHIMBUIYaJbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX JEHCTBUI C YUYETOM OOIIUX
WHTEPECOB U BO3MOYKHOCTEN Ka)KJ0ro 4jeHa KOJUIEKTHBA,;

NPUHUMATh L€JIM COBMECTHOM  JI€ATEJIbHOCTH, OPraHH30BBIBaThH H
KOOPAMHHUPOBATh JAEUCTBUSA IO €€ JOCTHKEHHUIO: COCTABIIATh IUIAH JIEHCTBUH,
pacnpeneniaTb poid C y4eTOM MHEHUH Y4YaCTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOETrO BKJIAJa W KaXJOr0 YYaCTHUKA KOMAaHJIbl B
00U pe3yabTaT Mo pa3padOTAHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE IMPOEKThI, OLEHUBAaTh HJEU C IO3ULIUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISATh TO3UTHBHOE CTPATETMYECKOE T[OBEICHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISTH TBOPUECTBO  BOOOpaKEHNE, OBITh HHUIIUATHBHBIM.

PeryasiTuBHbIe YHHUBEpPCAJIbHbIE yUeOHbIE eiicCTBUS
Camoopranusauus:

CaMOCTOSITEIIbHO OCYIIECTBIISATH TMO3HABATEIBHYIO ACATEIHLHOCTh B 00JIACTH
GU3MKK U aCTPOHOMHHM, BBIABISATH NPOOJEMBI, CTaBUTh W (HOPMYIHPOBATH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOSTEIIbHO COCTaBJIATh IIJIAH PEIICHUS PAcUYCTHBIX W Ka4eCTBEHHBIX
3aJ1a4, TUTaH BBIMTOJTHEHUS MTPAKTUYECKON PaObOTHI ¢ YIETOM HUMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pactIMpsTh paMKH y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTECHUH;

JienaThb OCO3HAaHHBIM BBIOOP, apryMEHTUPOBaTh €ro, Oparh Ha ceds
OTBETCTBEHHOCTH 3a peIlcHHE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYIUIIMH B 00JIacTu
(U3UKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIH YPOBCHb.

CaMOKOHTPOJIb, IMOLIMOHAIbHBII HHTE/IEKT:

JaBaTh OIEHKY HOBBIM CHTYaIlMsIM, BHOCHTb KOPPEKTHBHI B JIESTCIIBHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB IICIISIM;

BIIQJICTh  HaBBIKAMHM  TIO3HABATENIbHOM  pedieKkcur KaKk  OCO3HAHUS
COBEpIIIACMBIX JICWCTBHH M MBICIUTEIBHBIX IIPOIIECCOB, WX PE3yJbTaTOB U
OCHOBaHMUI;



MCIIOJIb30BaTh MPUEMBI pediiekcrun Ui OLICHKU CUTYalluu, BRIOOpa BEPHOTO
pelieHus;

YMETh OLICHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATH PEHICHHS IO HX
CHIDKEHHUIO;

OpUHUMATh MOTHBBI W apryMEHThl APYrMX TMpH aHAIU3E pe3ylIbTaToOB
NEeSTEeIbHOCTH;

MPUHUMATh ceOsl, MIOHUMAasi CBOM HEJAOCTATKH U IOCTOUHCTBA,

OPUHUMATh MOTHBBI M apryMEHTHl JPYIHX TPy aHalIu3e pe3yJIbTaToOB
NEeSATEeIbHOCTH;

IPU3HABATh CBOEC MTPABO M MPABO APYIHX HA OMIUOKH.

B mpouecce mocTrKeHUST TMYHOCTHBIX PE3YJbTaTOB OCBOCHHUS MPOTPAMMBI
no ¢u3MKe sl YPOBHS CpEAHEro oOmero o0pa3oBaHus y OOyYaromuxcs
COBEpUICHCTBYETCS HMOLIMOHAJIbHBIN UHTEJUICKT, npeJoiararonun
Cc(OpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIFOYAIOLIETO CIIOCOOHOCTh TOHUMATh CBOC AMOLIMOHAIIBHOE
COCTOSIHHE, BUACTh HAIPABICHUS PA3BUTHSA COOCTBEHHOW IMOIMOHAIBLHOUN C(epHhl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIUPOBaHMsI, BKJIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOC IIOBEJIEHHE, CIOCOOHOCTh aJanTHpPOBAThCS K
HMOLIMOHAJIBHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTb, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIlMH, BKIIOYAIOIICH CTpEMIICHHE K JOCTIKEHHUIO LETH U
yCIIeXy, ONTHMHU3M, MHHUIIMATUBHOCTh, YMEHHE JCWCTBOBATh HCXOJS M3 CBOUX
BO3MOKHOCTEH;

SMIATHH, BKIIIOYAIOUIEH CITOCOOHOCTh MOHMMATh 3MOILMOHAIBHOE COCTOSTHUE
IPYTUX, YYUTHIBaThb €ro IMpH OCYIIECTBIEHUU OOIIEHUs, CIHOCOOHOCTh K
COUYYBCTBHIO U CONIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUYAIOIINX CITIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IpYTHUMH JIFOJIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3pemiaTh KOHQIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K konmy obyuenuss B 10 kJacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Y O0YUAIOIIUXCA YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3MKu B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHpA, B Pa3BUTHUU COBPEMEHHON TEXHUKU U
TEXHOJIOTUH, B PAKTUYECKON IE€SITETbHOCTH JIHOJIEH;

YUUTHIBaTh TPAHUIBl TNPUMEHEHHUS HW3YYEHHBIX (PU3NYECKUX MOJENEH:
MaTepuaibHas TOYKa, MHEpLHUAIbHAs CUCTEMa OTCYETa, AOCOIIOTHO TBEPJIOE TETIO,
WJCaJbHBIN a3, MOJEIN CTPOEHUS T'a30B, JKUIKOCTEH M TBEPIBIX TEJI, TOUECUHBIN
AIIEKTPUYECKUI 3apsl IPU PelIeHUN PU3NUECKUX 3a/1aY;



pacno3HaBaTh (GU3MUYECKHE SIBJICHUS (TIPOIECCHI) M OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPHUM CTPOCHUS BELIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PAaBHOYCKOPEHHOE  MPAMOJIMHEMHOE
JBIKEHUE, CBOOOJHOE TMAaJCHHE TeN, JBIXKEHHE IO OKPY>KHOCTH, HWHEpIUS,
B3auMoIeicTBUE Tel, (G dy3us, OPOyHOBCKOE ABMKCHHUE, CTPOCHHUE KUIKOCTEH
Y TBEPABIX TN, U3MEHEHNE 00bEMa TeJ MPU HarpeBaHUM (OXJIaXKI€HHUH), TEMI0BOE
paBHOBECHE, HUCHApEHUE, KOHJEHCAIMUs, IUJIABJIICHUE, KPUCTAJUIM3ALMS, KHUIIEHUE,
BJI&KHOCTh BO3]lyXa, OBBIIICHUE JIaBJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBS3b MEXIy MapameTpaMud COCTOSIHHsS Ta3a B H30Ipoleccax,
AIEKTPU3ALMSA TEJI, B3AUMOJCUCTBUE 3aPAJIOB;

OTHCHIBATh MEXAHUYECKOE JBIKCHHE, HCTONB3YsSd (PU3HUECKHE BEITUYHHBL:
KOOpAMHATA, IIyTh, IEPEMEIICHHUE, CKOPOCThb, YCKOPEHHME, Macca Teja, CHUJa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprusi, MOTECHIHAIbHAS SHEPrUsi, MEXaHUYECKas
pabota, MexaHWYecKas MOIIHOCTb, IPH ONHCAHUHM MPABHIBHO TPAKTOBATh
(U3UYECKUIl CMBICT MCIOJB3YEMbIX BEJIWYMH, WX OOO3HAYEHUS U €IAUHUIHI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEJIMUYHMHY C APYTUMU
BEJINYMHAMU;

ONMUCHIBATh HM3YYCHHBIE TEIJIOBBIE CBOWCTBA TEI W TEIUIOBBIC SBJICHUA,
UCTIONIb3Ysl (DU3MYECKHE BEJIMYMHBL: JABJICHUE Tra3za, TeMIeparypa, CpeIHss
KUHETUYECKasi SHEPTUsl XaOTUUYECKOTO JIBHKEHUS MOJEKYJ, CPEIHEKBAIpAaTUYHAS
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHsSI 2HEprusi, paboTa rasa,
KOO(PPUIIMEHT TOJIE3HOTO JEHCTBUSl TEIJIOBOTO JBUTATENIsA, MPU OIMHUCAHUU
MPaBUJIBLHO TPaKTOBaTh (DU3UYECKUN CMBICI UCIOJIb3YeMbIX BEJIMYUH, WX
0o0O3HAaUeHUsT W EIUHUIBI, HaXOIUTh (OPMYIbI, CBS3BIBAIONINE JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OTHUCHIBATh U3YYEHHBIE AJIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUYECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYECKUM 3apsii,
IIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MMOJIsA, MOTEHIHAN, Pa3HOCTh MOTECHIMAJIOB;
Py ONHCAHUM TIPABWJIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIOIB3YEMbIX
BEIIMYMH, WX OOO3HAYCHMsS] M CIWHHIIBI; YKa3biBaTh (DOPMYJIIbI, CBSI3BIBAIOIINE
JAaHHYIO0 (PU3UYECKYIO0 BEJIUYUHY C IPYTUMHU BEJIMYNHAMU;

aHaJM3UPOBaTh (PU3NYECKUE TPOILIECCHl U SIBICHUSI, UCTOJIb3Ys (HU3NUECKUE
3aKOHBI W MIPUHIUNBL: 3aKOH BceMupHOTo TsAroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHEHHS MEXAHWUYECKOW OHHEPrHH, 3aKOH COXPAaHECHHS WMITYJIbCa,
NPUHLNN CYNEPHO3ULUA CHUJI, MPUHLMUII PABHONPABUS WHEPUUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KUHETUYECKYI0 TEOPUID CTPOCHUS BEIIECTBA, TIa30BbIC
3aKOHBI, CBA3b CpeHEN KMHETUYECKOW PHEPTUU TEIUIOBOTO JBUKEHUSI MOJICKYJI C
aOCOIOTHOM TeMIiepaTypou, MEepPBbIi 3aKOH TEPMOJAMHAMHUKU, 3aKOH COXPaHEHUS
AIEKTPUUYECKOTr0 3apsiaa, 3akoH KynoHa, mpu 3TOM pa3inyarh CIOBECHYIO



(bOopMyIMPOBKY 3aKOHA, €r0 MaTeMAaTHUYECKOE BBIPAKEHUE M YCIOBHUS (TPaHUIIBL,
00J1acTH) IPUMEHUMOCTH;

OOBSACHATh OCHOBHBIE IPUHLHWIIBI JEUCTBUS MAIIUH, MNOPUOOPOB U
TEXHUYECKUX YCTPOMCTB; paziuyaTh YCJIOBHS MX O€30MacCHOr0 MCIOJb30BAHMS B
MOBCEHEBHOM KU3HU;

BBITIOJIHATh IKCIIEPUMEHTHI MO HCCIEAOBAHUIO (PU3UYECKUX SIBICHUN U
MPOLIECCOB C HCIONb30BAHUEM TMPSMBIX M KOCBEHHBIX H3MEPEHHM, MpPU STOM
dopmynupoBath TpobOiieMy/3ajady U TUIOTE3y Yy4eOHOro OSKCIEpUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0O0pYIOBaHHS, MNPOBOAWTH OMNBIT U
bopMyIMpOBaTh BHIBOIBI;

OCYUIECTBJISATh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYUH, TIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUS M HUCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLICHKHU MOTPEITHOCTEN U3MEPEHHUI;

UCCIENIOBATh  3aBUCUMOCTH  MEX1y  (U3MYECKUMU  BEJIMYMHAMU  C
UCIIOJIb30BAaHUEM NPSIMBIX M3MEPEHUM, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
¢ukcupoBaTh pe3yJabTaThl NOJYYEHHOW 3aBUCHUMOCTH (PU3MYECKUX BEIMYMH B
BUJIE TA0JIUII U TPa(UKOB, A€JIaTh BEIBOABI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

cobJiroaTh npaBuiaa 0€30MacHOTO TpyJa MpPH MPOBEICHUM HCCICTIOBAHUI B
pamMKax Y4eOHOIro OHKCIEpPUMEHTa, Y4YEOHO-HCCIEAOBATEIbCKOM M IMPOEKTHOMN
JESATEIIBHOCTH C HCIIOJIb30BAHUEM HU3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000opy1I0BaHUS;

pemaTh pacueTHblE 3aJayd C SBHO 3aJaHHOW (PU3WYECKOW MOJEINbIO,
UCIIOJNIB3Ysl (PU3UYECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1a4n
BBIOMPATh (PU3UYECKYIO MOJIENb, BBIACHATh (GU3UUYECKUE BEIMYUHBI U (HOPMYIIBI,
HEOOXOJUMbIe NIl €¢ pElIeHUs, NMPOBOJIUTH PacueThl M OIEHMBATh PEATbHOCTH
MOJIyYEeHHOTO 3HAUeHUS (PU3HMYECKOUN BEIIMYUHBI,

peniaTh KaueCTBEHHbIE 3a/1a4l: BBICTPAUBAThH JIOTUYECKU HETPOTUBOPEUUBYIO
LEMOYKY pPACCYXIACHUN C OMOpOM Ha HM3yUYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYECKHEC SIBJICHNUS,

UCIIONB30BaTh  MPU  pPEIIEHWHM  y4eOHBIX  3aJad  COBpPEMEHHBIC
MH(OPMAIIMOHHBIE TEXHOJIOTUH JIJISl TIOMCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETAIIUU
U TpeJICTaBICHNs Y4eOHON M HAYyYHO-TIOMYJISIpHOM MHGOpPMAILNH, MOTYYEHHON 13
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTyIaeMyi0 HH()OPMAITHIO;

MPUBOIUTH MPUMEPHI BKJIAJa POCCUNCKUX U 3apYOEKHBIX YICHBIX-(DU3HKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOIIETO MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3UKE B MOBCEIHEBHOW KU3HU
JUTsl o0ecriedeHus: 6e30IMacHOCTH MpU OOpaIIeHUH ¢ MPUOOPaMU U TEXHUYECKUMU



yCTPOMCTBaMHU, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEJICHUS B OKPY XKAIOILEeH Cpesie;

paboTaTh B TpyNIE C BBHINOJHEHHEM pPa3IUYHBIX COLMATIBHBIX POJIEH,
IUTAHUPOBAaTh pabOTy TPYIIBL, PAMOHAIBHO PACIPEACTATh OOS3aHHOCTH H
IJIAHUPOBATH JICSITEILHOCTh B HECTAHJAPTHBIX CUTYyAIlUsIX, aJIeKBaTHO OIICHUBATH
BKJIAJl K&KJIOTO U3 YUYaCTHUKOB I'PYIIIbI B pEIICHUE paccMaTpUBaeMoil MpoOIeMBbI.

K konmy oOyuenuss B 11 kJiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaxaTh cHOPMHUPOBAHHOCTD y O0YUAIOIINXCSI YMEHUI:

JEMOHCTPUPOBATh Ha TPUMEpax poJib U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4yHON KapTUHBI MHpA, B PA3BUTHUH COBPEMEHHOW TEXHUKU WU
TEXHOJIOTU, B MPAKTHUUYECKOW JEATEIbHOCTH JIIOJIeH, 1EJOCTHOCTh U E€AUHCTBO
(bu3MYECKO KapTUHBI MUDA;

VYUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYCHHBIX (OU3UICCKUX MOJICIICH:
TOYEYHBIN AJIEKTPUUECKUM 3apsll, JIyd CBETa, TOUCUHBIA UCTOYHUK CBETA, SICPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa TMpH PEeHIeHUH (PU3NIECKUX
3aj1ay;

pacro3HaBath (GU3UYECKUE SBJICHUS (MPOLECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKHN U KBAHTOBOW (DPM3UKHU: AJIEKTPUUECKasi MPOBOAUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JEHCTBUS TOKa, B3aMMOJCICTBHE
MarHuTOB, JJICKTPOMAarHUTHAasi WHIYKUUS, JEUCTBME MArHUTHOTO TIOJIA Ha
MPOBOJHUK C TOKOM W JIBWDKYIIUHCS 3apsiji, dJEKTPOMArHUTHBIC KOJI€OAHUS U
BOJIHBI, MPSMOJIMHEWHOE pPaclIpoCTpaHEHUE CBETa, OTPAXKEHUE, NPEIOMIICHHUE,
uHTepdepeHys, Audpakuus W MONApU3ALMsS  CBETa, JAUCIEPCHs CBETa,
dboTtoanekTpudeckuii 3pdext (hoTodrddheKT), CBeTOBOE AaBICHNES, BOSHUKHOBECHUE
JUHENYaTOro CHeKTpa aroMa BOJOPOJia, E€CTECTBEHHAass MW HUCKYCCTBEHHAs
Pa0aKTUBHOCTH;

OMHCHIBATh W3YYCHHBIE CBOWCTBA BEIIECTBA (DIEKTPUUECKHE, MArHUTHBIC,
ONTUYECKHE,  DJIEKTPUYECKYIO  NPOBOJUMOCTb  Pa3IUYHBIX  CpeA) W
AJIEKTPOMArHUTHBIC SBJICHHS (IIPOIIECCHI), HCIMONB3YS (PU3MUECKHE BEIUYUHBI:
AIIEKTPUYECKHUI 3apsij, CHJIa TOKa, dJEKTPUUECKOE HAMpPsLKEHUE, AJIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, JIEKTPOABIKYIIAs Cuia, paboTa TOKa,
WHAYKIUS MarHuTHOTO TOJs, cwia Ammepa, cuina JlopeHra, WHIYKTUBHOCTH
KaTYIIKWA, DHEPTUsSl DJEKTPUYECKOTO M MArHUTHOTO TOJIeH, MEepUoja W YacToTa
KoiieOaHUN B KoJeOaTeNbHOM KOHTYpe, 3apsii M CHia TOKa B IIpolecce
TapMOHUYECKUX JJICKTPOMATHUTHBIX KoJieOaHWM, (OKYCHOE pPACCTOSHHE W
ONTUYECKas CHUJia JIMH3bI, TIPU OMHUCAHWU TPABUIBHO TPAKTOBATH (PU3UUECKHIA
CMBICIT HCIIOJIb3YEMBIX BEJIMYWH, WX OOO3HAYEHWS W CIWHHWIIBI, YKa3bIBaTh
dbopMysbl, CBS3BIBAIONIME JaHHYH (U3HYECKYI0 BEIHYUHY C JPYTUMH
BEITUYMHAMU;



ONUCHIBATh M3YYCHHBIE KBAHTOBBIE SIBIICHUSI W TMPOILIECCHI, KCIOJIb3Ys
dbu3nYecKre BEIWYUHBI: CKOPOCTh JJEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI H
4acToTa CBETa, SHEPTUs U UMIYJIbC (DOTOHA, IEPHOJI TIOTypaciiaia, YHEPTUsl CBSI3U
aTOMHBIX Si7ep, INPU OIKMCAHUM MPABWIBHO TPaKTOBaTh (PU3MUYECKUNA CMBICI
WCIIOJIB3YEMBIX BEJIMYMH, MX OO0O3HAYCHUS W CAWHUIIBI, YKa3bIBaTh (HOPMYIIBI,
CBSI3bIBAIONIME JaHHYI (DU3UYECKYI0 BEIUYUHY C JIPYTUMHU BEJIUYUMHAMH,
BBIYUCIISATh 3HAaUCHUE (DU3NUECKON BEJITUUMHBI,

aHaJM3UPOBaTh (PU3UYECKUE IPOILIECChl U SIBJICHUS, UCIOIB3Ys (HU3UUYECKHE
3aKOHBI M TPUHLMIIBLL: 3aKOH OMa, 3aKOHBI MOCJIEA0OBATEIBHOTO U MapasjIeIbHOIO
COCMHEHUS TMPOBOJHUKOB, 3aKOH Jlxoyns—J/IeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHYKIINH, 3aKOH MPSAMOJMHEHHOTO pacpoCTpaHEHUsI CBETA, 3aKOHBI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE OWHIITEHHA Mid (oTodddexra,
3aKOH COXPAHEHUs SHEPrUH, 3aKOH COXPAHEHUSI UMITYJIbCA, 3aKOH COXPaHEHUS
AIEKTPUYECKOrO 3apsja, 3aKOH COXPAHEHUsI MacCOBOTO 4HMCIa, MOCTyJaTel bopa,
3aKOH PaJMOaKTUBHOIO pacmnaja, Mpu 3TOM pa3andyaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKEHUE W YCJIOBUA (TpaHUIlbl, O0JIacTH)
MPUMEHUMOCTH;

ONPENEIIATh HAIIPABICHUE BEKTOPA UHAYKIMH MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuJibl AMniepa u cuibl JIopeHna;

CTPOUTh W ONHCHIBATh HM300paKEHUE, CO37AaBAEMOE IUIOCKUM 3EPKaJIOM,
TOHKOM JIMH30M;

BBINIOJHATh AKCIEPUMEHTHI MO UCCIEAOBaHUIO (DU3UYECKUX SIBICHUN U
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW: NpPH 3TOM
dbopmynmupoBaTh TpoOJeMy/3adady W THUIIOTE3y YYeOHOro SKCIEepUMEHTA,
coOUpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO OOOPYI0OBaHUS, MPOBOAUTH OIBIT U
dbopMyIHpOBaTh BEIBOJIHI,

OCYILIECTBIISITh PSIMbIE M KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTUMAJIbHBIA CIMOCOO W3MEPEHUS W HCIOJIh30BaTh W3BECTHBIC
METO/IbI OLICHKH IOTPEMIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NUYECKUX BEJIMYMH C HUCIOJh30BAaHUEM
OpSIMBIX  M3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTAHOBKY, (DUKCUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3MUYECKUX BEJIMYMH B BUJE TAOJUIl U
rpaduKoB, 1eIaTh BEIBOABI IO pe3yjIbTaTaM UCCIICIOBAHNUS,

coOmro/1aTh MpaBmiia 6€30MacHOTO TpyJa MPU MPOBEICHUN HCCIICIOBAHUN B
paMKax y4eOHOTrO OKCIEPUMEHTa, Y4YeOHO-UCCIENOBATEILCKOW U TMPOEKTHOMN
JEATEIIBHOCTH C WCIOJIb30BaHUEM H3MEPUTEIIBHBIX YCTPOMCTB U JIaOOPATOPHOTO
000opy10BaHUS;

pemarh pacueTHBIC 3aJadd ¢ SIBHO 3aJaHHON (H3MUYECKON MOJENIbIO,
UCIIOJIB3Ysl (PM3UYECKUE 3aKOHBI U MIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aa4u



BbIOHpaTh (PU3NYECKYIO MOJEINb, BBIIEIATh (PU3NUECKUE BEIUYUHBI U (POPMYJIBI,
HEOOXOIUMBIE IS €€ peIICHUs, TPOBOIUTH PACUYEThl M OLIEHUBATh PEaTbHOCTD
MOJYYSHHOTO 3HaYCHHsI (PU3MUECKON BETUYHMHBI;

pelaTh Ka4YeCTBEHHBIE 33]]au: BHICTPANBATh JIOTUYECKH HEMPOTHUBOPEUUBYIO
[IEMOYKY paCCYXIEHHI C OMOpoil Ha M3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBICHUS;

UCIIONB30BAaTh  MPH  pPEIICHUH  y4eOHBIX  3aJad  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU I MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIPEJICTaBJICHUS Y4eOHON M HAayYHO-TIOMYJISIpHON MH(OpMAINH, TOTYYSHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATU3UPOBATH MOIy4aeMy0 HH(OpMaIHio;

OOBSICHATh TPHUHLMIIBI JCHCTBUS MAaIllUH, OPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inuyaTh YCJIOBUA UX 0€30MaCHOTO MCIOJIh30BAaHUS B MOBCEIHEBHOU
KU3HU;

OPUBOJUTH IPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOEKHBIX YUCHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

MCIIOJIb30BaTh TEOPETUYECKUE 3HAHHS MO (U3MKE B TOBCETHEBHOW KU3HU
JUIsl o0ecrieyeHus: 0€30MacHOCTH MpHU OOpAIEHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
yCTpOMCTBaMH, JIJIsl COXPAHEHUS 3/10POBbsSI U COONIOIEHNUS HOPM 3KOJIOTUYECKOTO
NOBEJICHUS B OKpYXKarloIleH cpene;

paboTaTh B TpyNIE€ C BBIIOJHEHUEM paA3JIMYHBIX COILHAJIBHBIX pPOJEH,
IUTAHUPOBATh PabOTy TPYIIBL, PAIMOHATBHO pPACTIPEACNATh OOS3aHHOCTH W
IUTAHUPOBATh JEATEILHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aIEKBAaTHO OICHUBAThH
BKJIaJ] K&KJIOTO U3 YYAaCTHUKOB I'PYMIbI B pEIICHUE pPacCMaTpUBAaeMON TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunuyecrBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Konrpoabnsie | Ilpakruyeckue (1uuhp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O TIO3HAHU S
bubnnorexa [JOK
1.1 ®u3uKa ¥ METOAbl HAYYHOT'O TTO3HAHUS 2 0 0 https://m.edsoo.ru/7fA1bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoteka [IOK
21 Kimematitka > 0 0 https://m.edsoo.ru/7f41bf72
bu6nuorexa [IOK
22 Hurammica ! 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoteka [IOK
2.3 3aKOHbBI COXPaHEHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro o pasneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJAUHAMMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubnuotexa [JOK
' TEOpUH https://m.edso0.ru/7f41bf72
but6mmorexa [IOK
2 1 1
3 OCHOBbI TEPMOAUHAMHKH 0 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEIIECTBA. 5 0 0 bubnuorexa IIOK
' da30BbIe MIEPEXOBI 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
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazueny 24
Paznen 4. JIEKTPOINHAMUKA
bu6nmorexa [IOK
41 MeKTpOCTaTIia 10 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 2I1E€KTpUYECKUNA TOK. TOKHM B 12 bubnnoreka [IOK
' Pa3IMYHBIX cpesax https://m.edsoo.ru/7f41bf72
Utoro no pazneny 22
PeszepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68



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

11 KITACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (utpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTshI
pecypchl
Paznen 1. 3JIEKTPOJANHAMUKA
11 MarunuTHoO€ 1osie. DIeKTpOMarHuTHas 11 1 3 bubnmoreka [JOK
' UHIYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
MexaHuuyecKue 1 3JIeKTPOMarHUTHbIE bu6mmoreka [IOK
2.1 9 0 1
Kose0aHus https://m.edsoo.ru/7f41c97c
59 MexaHu4ecKue U JIEKTPOMarHUTHbIC 5 1 0 bubnmnoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6nuorexa [IOK
23 Orriia 10 0 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24
Pa3nen 3. OCHOBBI CIEIIUAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
OcCHOBBI CIIeIMATTEHON TEOPUHU bubnmoreka [JOK
3.1 4 1 0
OTHOCUTEJIIBHOCTH https://m.edso0.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. but6mmoreka [IOK
4.1 DneMeHThI KBAaHTOBOW ONTHKHU 6 0 0 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 0 0 bubnuotexa [JOK



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

4.3

ATtoMHoOE s1po

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

5.1 DnEeMEeHTHI ACTPOHOMUU U aCTPOPUZUKHI 7 555;;2:;;15:3/1;41&70
HWroro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHHUE

6.1 O6o061mato1iee MOBTOpeHne 4 ﬁg{in;;fé{;grouﬁ £41007¢
Hroro no pazgeny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I1O I[TPOI'PAMME 68



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

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /U1 YYHEHUKA

» dusuka, 10 kmace/ Makumes ['.5., byxosnes b.b., Corckuit H.H. mox
penakmueit [lapdentreBoii H.A., AkiinonepHoe o0miecTBo «M31aTenbcTBO
«IIpocBenieHue»

» ®usmka, 11 kmace/ Msxkumies I'.J1., byxosues b.b., Yapyrun B.M. nox
penakmueii [lapdenTtreBoii H.A., AkiinonepHoe o0miectBo «M31aTenbcTBO

«HpOCBGIHeHI/IC»

METOAUYECKHUE MATEPHUAJIBI JIJISA YUYUTEJIA
®wuszuka. bazoblil ypoBeHb. MeTonnueckoe nocooue k yueOHuky I'. 4.

Msxkumesa. -Mocksa: [Ipocsemenne, 2022 r.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET
https://m.edsoo.ru/7f41bf72

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