MYHUIIUIIAJIBHOE OBPA3OBAHUE JUHCKOM PAHOH

MYHUIHUITAJIBHOE ABTOHOMHOE OBHIEOBPA3OBATEJIBHOE YUPEKJIEHUE
MYHHUIIUITAJIBHOT'O OBPA3OBAHUSA TUHCKOM PAMIOH « CPEJIHSAA
OBIIEOBPA30BATEJ/IBHAS HIKOJIA Ne 20 HUMEHU I'EPOSI COBETCKOI'O COIO3A
KYKOBA BACWIHUA AJIEKCEEBUYA»

(MAOY MO [JInnckoii paiton COIL Ne 20 nmenn 7Kykosa B.A.)
YTBEPXJIEHO

DEIICHUEM IMenarormnyeckoro cosera MAOY
MO Huuckoit pvaiion COII Ne 20 umeHu
Kykosa B.A. ot 28.08 2023 Nel

Nnakca Cepreit
eeeeeeee

Mpencenarens (7., ==z C,Allnaxca

noanucsIo
/i

n.ATpOHOM
2023-09-15 19:07:09

PABOYASI ITIPOTPAMMA
(ID 457274)

[To yuebHomy npeamery «Dusuka. bazoBblil ypoBEHbY

Yposens o6pazoBanus (10 kimace) - cpennee obmiee oopazoBanue, (10 - 11

kiacc) KomndecTBo yacoB 68 yacos

Yuutene MAOY MO [unckon panion COII Ne 20 mmenn XykoBa B.A.,
pa3paboTaBiuii pabouyro nporpammy, PsizannieBa Haranbs liBanoBHa.

[Iporpamma pazpabotaHa Ha ocHoBe DenepanbHON padoueil MporpamMMmbl IO
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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha YpOBHE CpPETHETO OOIIEro oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMH K pe3yiabTaTaM OCBOEHHS OCHOBHOM
oOpasoBarenbHON mporpammel, mpexactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
(benepanbHOi paboueil HporpaMMbl BOCHUTAHHWA M KOHLEMNIMU IIPENojaBaHUs y4eOHOro
npenvera «®u3ukay B o0pa3oBaTeNbHBIX opraHm3anmsx Poccuiickoir  Denepanuu,
peaTn3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Conepxanuie mporpaMMbl 1O (pu3MKe HampaBieHO HAa (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOyuaronuxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeNIbHOCTHOIO noaxoaa. [lporpaMma no ¢usuke cooTBETCTBYET
tpeboBanusM PI'OC COO k mIaHUpPYEeMBbIM JIMYHOCTHBIM, IIPEIMETHBIM U METalpeIMETHBIM
pesyibTaraM OOYYeHHs, a TAaKKe YYUTHIBAET HEOOXOAMMOCTb peau3allid MEXIPEIMETHbIX
CBsi3ell (PM3UKU C €CTECTBEHHO-HAYYHBIMHM YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3ysibTaThl OCBOEHHUS Kypca (U3UMKU: JIMYHOCTHBIE, METAalpeIMETHbIE, IpeIMETHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

IUIAHUPYEMbIe pPe3yJbTaThl OCBOGHHSA Kypca (U3MKM Ha 0a30BOM YpOBHE, B TOM 4YHCIE
IIpeIMETHBIE PE3YJIbTAThI IO roJIaM O0yUYEHUs;
cojepxaHue yueOHoro npeamera «DOu3uKay no rogaM o0ydeHusl.

dusmka Kak Hayka o Haubosiee o0IIMX 3aKOHAX MPHUPOJIbl, BBICTYIIAsl B KAYECTBE yUEOHOr0
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIM BKIIQJ B CHCTEMY 3HAaHUH 00 OKpYXKarolieM MUpe.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHbBIX
IPEIMETOB, MTOCKOIBKY (PH3MUECKUE 3aKOHBI JIS)KAT B OCHOBE IPOLIECCOB U SIBJICHUH, H3y9aeMbIX
XUMHUeH, Ouonoruei, gusnueckoir reorpadpueit u actpoHomueil. VMcnonab3oBaHue W aKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUI B cdepe B3HEpPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, TIOJIyYeHHs] HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U Jpyrux. U3ydeHue pu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaronmxcs, B GOpMUpOBaHUE YMEHUI
PUMEHSTh HayYHBI METO/1 TO3HAHUS MPU BHIMOJIHEHUN UMHU Y4EOHBIX HCCIIEI0BaHUM.

B ocHOBY Kypca ¢u3uku JUIist ypOBHS CpeHero o01ero oopa3oBaHus MOJOXKEH psJl UACH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM KypcC SIBJISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3fesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUYECKOM, TaK U
COBPEMEHHOM (PU3HKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEW MaTepuai Kypca pU3ukyu 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (OpPMHpPOBAHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUHU, BEUIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE€ peanuzaius npearnosaraeT UCIoib30BaHHE T'yMaHUTapHOTO
noTeHuuanta GU3n4ecKoil HayKu, OCMBICIIEHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIECTBA,
a TaK’Ke ¢ MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU U 3KOJIOTHYECKHUMHU IPOOIEMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gusuku npeanonaraeT 3HaKOMCTBO € IIHUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes osxonocusayuu peannsyercs TOCPEACTBOM BBEACHMS JJIEMEHTOB COJAEpKaHMUS,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBA3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIeHUS MpoOIeM pallMOHAIBHOTO IPUPOJIONIONIB30BAHUS U
HKOJIOTMYECKOI 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (U3MKH Ha YpOBHE CpeaHEro oOmero oOpa3oBaHUS
SABISIIOTCS  pu3udeckue Teopuu ((HOpMHUPOBAHHME NPEICTABICHUM O CTPYKTYpPEe MOCTPOSHUS



¢usuueckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEICTaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTU TEOPHUH, AJIS ONUCAHMUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CucTeMHO-IeTETbHOCTHBIN MOAX0 B Kypce (DU3UKU pealn3yeTcs MPEexXIe BCEro 3a CuéT
OpraHu3aly SKCIIEPUMEHTAILHON JEeSATeIbHOCTH oOydarouuxcs. J{ias 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpamMme Mo (PU3NKe OOBEIUHEHBI B OOMIMIA CIHCOK
YUEHHUECKUX IPAKTUYECKUX paboT. BblaeneHue B yka3aHHOM IE€peyHE JIabOpaTOpHBIX padoT,
OPOBOIUMBIX JJIsl KOHTPOJS M OLEHKH, OCYLIECTBISETCS YYaCTHHKaMH O0pa3oBaTeIbHOIO
npolecca UCXOos U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHalleHUs kabuHeTra ¢usuku. Ilpu sTom
o0ecrieynBaeTcsl OBJAJCHHE OOYYAIOUIMMHUCS YMEHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHHS,
UCCIICIOBAaHUsl 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
IPEJIOKEHHBIX TUIIOTES.

Boinblioe BHUMaHue yAenseTcs peleHUI0 pacu€THBIX U KadecTBEHHBIX 3aj1ad. Ilpu sTom
JUISL PAaCYETHBIX 3a]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33/JaHHOM (PU3MUECKON MOJEIBIO,
HO3BOJISIOIINE NPUMEHATh M3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOr0 pasfela
Kypca, Tak U UHTErpupys 3HaAHUS U3 pa3HbIX pa3/esoB. [l KaueCTBEHHBIX 3ajady PUOPUTETOM
ABIISIIOTCSL 3aJaHUsd Ha OOBSCHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M IIPOLIECCOB B
OKpYXKaroIIel >KU3HHU, TpeOyromue BbIOOpa (PU3MYECKOW MOJENH JJIsi CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuum c¢ TpeboBanusimu  @I'OC COO Kk MaTepHabHO-TEXHHUYECKOMY
obecrnieyeHn0 yyeOHOro mporiecca 0a30Bbli ypOBeHb Kypca (M3MKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHMs JTOJDKEH M3y4daTbCs B YCIOBUSAX MPEIMETHOTO KaOWHeTa (DM3WKH WK B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYUYHOro 1uKia. B xabunere
($U3HUKH T0JKHO OBITH HEOOXOUMOE J1a00paTOPHOE 00OPYAOBAHUE I BBHIIIOJHEHUS YKa3aHHBIX
B IporpamMme 10 (U3MKE YYEHHUECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTU M 00ecnednBaeT MOCTAHOBKY MEPEUYHMCIEHHBIX B IpOorpaMme Io
¢u3uKe KIIOYEBBIX JEMOHCTPALUMH JUIsl MCCIEIOBAHUS HM3y4aeMbIX SIBICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpYyAOBaHUE AJS YYEHMUYECKUX IMPaKTHUECKUX paboT ¢opmupyeTrcs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreuMBaeTcs B pacdy€ére OJHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTnyeckue KOMIUIEKThI J1abOpaTOPHOro OOOpYJOBaHUS JOJKHBI OBITh
MIOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHUM AaHAJIOTOBBIX M LU(POBBIX NpUOOPOB, a Takke
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU LEJIIMU U3Y4YEHUS PU3UKU B 001IIEM 00pa30BAHUU SBIISIOTCS:
dopMHpOBaHHE HHTEpeca M CTPEMJICHHS OOYYAIOUIMXCA K HAYYHOMY H3YyYEHHMIO HPUPOIbI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
pa3BUTHE MPEACTABICHUI O HAYYHOM METOJe MO3HaHUS U (JOPMUPOBAHHE UCCIIEOBATEIBCKOTO
OTHOUICHHUSI K OKPYXKAIOLIUM SIBJICHUSM;

(dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3yuyeHHs] OCHOB CTPOEHHS MaTepuu
U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dopmupoBaHHE yMEHUIH OOBSACHATH SBJICHUS C UCIOJb30BAaHUEM (PHU3MUECKUX 3HAHUH U
HaYYHBIX JOKa3aTeNIbCTB;

dbopMupoBaHUE MPECTABIECHUNH O ponu (U3MKH Ui Pa3BUTHUSL JPYIrMX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTHH.

JlocTikeHnne 3TUX Lenel oOecrneyrBaeTcsl pelleHHeM CIEAYIOMIMX 3a7ad B Ipolecce
M3y4deHus Kypca (U3NKN Ha YPOBHE CPETHETO 00IIEero 0opa3oBaHusI:



npruoOpeTeHne CUCTeMbl 3HaHUKH 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX,
BKJIIOYAs MEXaHHUKY, MOJIEKYJSIPDHYIO (U3UKY, D3JIEKTPOJAWHAMMKY, KBAHTOBYIO (H3UKY U
AIIEMEHTHI aCTPOPHU3UKU;

(GopMHpOBaHHE YMEHHUIl NPUMEHSTh TEOPETHUYECKHE 3HAaHUsA U1 OOBSACHEHUS (DU3NYECKUX
SBJICHUH B IPUPOAE U JUISL IPUHATHUS IPAKTHUECKUX PELICHU B IIOBCEIHEBHON XKU3HU;
OCBOCHHE CIIOCOOOB PEIICHHUs PA3IMYHBIX 337a4 C SIBHO 33JJaHHOIN (PH3HUECKO MOJIENbI0, 3a/1a4,
MOJPa3yMEBAIOIINX CAMOCTOSTEIBHOE CO3/IaHUE (PU3MUECKOW MOJEIH, aJeKBAaTHOH YCIOBHUSM
3ajiauy;

NOHMMaHHE (PU3MUYECKUX OCHOB M NPUHIMIIOB JCHCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTMYECKUX IPOLIECCOB, MX BIUSHUSA Ha OKPYXKAIOLIYIO CPENY;

OBJIQJICHUE METOJaMHM CaMOCTOSITEJIbHOIO IUIAHUPOBAHUA M IPOBENEHUSA (PU3MUECKUX
SKCHEPUMEHTOB, aHalIW3a W MHTEepIpeTauuy HHPOpMalUU, ONpEeAETeHHUs IOCTOBEPHOCTH
IIOJIyYEHHOT'O PE3yJIbTaTa;

CO3/laHME YCJIOBUH JUIsl pa3sBUTHS yMEHUI IPOEKTHO-UCCIIEA0BATEIbCKOW, TBOPUYECKON
NEeSITEIbHOCTH.

Ha wmsyuenue ¢usuxu (0a30BBIi YypOBEHBb) Ha YpPOBHE CpEAHEro o0mero odpa3oBaHUs
otBoauTcs 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kiracce — 68 yacoB (2
yaca B HEJICIIO).

[Tpennaraemslii B mporpamme o (pusuke rnepeyeHb Jab0paTOPHBIX U MPAKTUYECKUX paboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEIb JElaeT BHIOOp MPOBEACHUS JTabOpaTOPHBIX paboT |
OIBITOB C YU4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaroIuXcs.



COJAEP/KAHUE OBYYEHUA
10 KUIACC

Pazgen 1. ®u3uka 1 MeTObI HAYYHOT'0 MO3HAHUS

®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUSA OKpyXkarouero mupa. Pomib
9KCHEPUMEHTA U TEOPUH B IIPOLIECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.

MogenupoBanue (U3NYECKUX ABICHUNA M mporieccoB. Hayunble runores3sl. Ou3nueckue
3aKOHBI ¥ TeOpHUH. | paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINII COOTBETCTBHSIL.

Ponp m mecto ¢u3uku B (GOPMHPOBAHHMM COBPEMEHHON HAy4yHOW KapTHUHBI MHpa, B
MPAKTUYECKOM JIeSITETLHOCTH JIIOJICH.

Jlemoncmpayuu

Anasiorossle ¥ HU(GPOBbIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKU.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmwkeHHe. OTHOCUTENBHOCTh MEXaHWYECKOro BMkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpEeAHSIsl CKOPOCTh, MIHOBEHHAas CKOpPOCTb) M YCKOpPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HA OCU CHCTeMbl KoopAuHaT. CloKeHHe NepeMeIleHnil 1
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCHMOCTU
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, IYTH U NEPEMEILICHUS MATEPUAIIBHON TOUKU OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO NaieHus.

KpuBonunerinoe nBuxeHue. J[IBH>keHME MATEpHAIbHOM TOYKM II0 OKPY>KHOCTH C
IIOCTOSIHHOW I10 MOZYJIO CKOPOCTBIO. YTJIOBas CKOPOCTh, JMHEHHas CKOpocThb. llepuon m
yactoTa oopanienus. L{eHTpocTpeMuTenbHOe YCKOPEHHE.

TexHUYecKne YCTPOWCTBA H MPAKTUYECKOE MPHUMEHEHHE: CHUJIOMETp, JBUKECHUE
CHApSJIOB, LIEMIHBIE U PEMEHHBIE IIEPEIAUH.

Jlemoncmpayuu

Mopenp cuctemMsl OTCUETA, HITIOCTPALIUSA KHHEMATUYECKUX XapaKTEPUCTUK JIBUKEHUSL.

[TpeoOpa3zoBaHne ABMXKEHUN € UCIIOIB30BAaHUEM NPOCTHIX MEXAHU3MOB.

ITagenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenune aBmxeHus Tena, OpoIIeHHOT0 MO YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaIeHUs.

HanpaBnenue ckopocT mpu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yueHnne HepaBHOMEPHOTO JIBM>KEHHMS C LIEJIBIO ONPEEIICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOLIEHUS ~ MEXAYy  OyTAMH,  [OPOWIECHHBIMM  TEIOM  3a
MOCJIEOBATEIbHBIE PAaBHBIE NPOMEXKYTKH BPEMEHHU MPH PABHOYCKOPEHHOM JIBUKEHUU C
HavyaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[TpuHimn otHocutenbHOCTH ['anuies. [lepBoiit 3akoH HeroTona. MHEpLManbHbIE CUCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHmun cynepno3unmu cwil. Btopoil 3akoH HberoToHa ais
MaTepualibHOM TOUKHU. TpeTuit 3akoH HproTOHA [I711 MaTepHaIbHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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



Tpenue. Buabl TpeHust (mokosi, ckoybxeHus, kadenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHHUs U cuila TpeHus nokos. Koaddumuent tpenus. Cunna conpoTUBIEHUS
NP ABUKCHUH TeJla B KUJKOCTH WIH rase.

[ToctynarensHOe U BpaliaTeiabHOE ABM)KEHHE aOCONIOTHO TBEPIOTO TeNa.

MoOMEHT CHuIbl OTHOCUTEIBHO OCH BpamieHus. Ilnedo cunbl. YcnoBus paBHOBeCHs
TBEPJIOTO TENA.

TexHudyeckue yCTpONCTBA W MPAKTUYECKOE NPUMEHEHHUE: TMOJIIMIHUKYA, JIBUKEHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHue Macc B3aMMOJIEHCTBYIOIINX TEI.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMariuii.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOABEME U NAJCHUU.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecus: TBEPAOTro Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue ABM>XeHUs OpycKa MO HaKJIIOHHOW TIOCKOCTH.

WccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B TMPYXKHUHE U PE3UNHOBOM
obpasrie, oT ux nedopmaruu.

HccnenoBanue yciioBuil paBHOBECHUS TBEPIOTO TeJa, UMEIOIET0 OCh BPAICHHUS.

Tema 3. 3akonwl coOXpaneHus 6 MexaHuke

Nmmynbc MatepuanbHOM TOUKH (Teja), CUCTEMBbl MaTepHAIBHBIX TOUYEK. MMIylibe CHIIBI 1
M3MEHEHUE UMITYJIbCA TeJla. 3AKOH COXPAaHEHUs UMITyJibca. PEakTUBHOE ABUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernyeckasi sHeprus MmaTepuanbHOW TOYKU. Teopema 00 WM3MEHEHMHM KUHETHYECKOU
SHEPTUH.

[TorenuuanbHas sHeprus. [loTeHnnanpHas sHepTUs ypyro aeGopMuUpoOBaHHON MPYKUHBL.
[ToTennmanpHast YHEPTUS Tea BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToreHnnanbHbBle M HEMOTEHIMANbHBIE CUJIbL. CBSI3b pabOTHl HEMOTEHIMATBHBIX CHII C
W3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPTHH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpOMCTBAa M NPAKTUYECKOE NMPUMEHEHME: BOJAOMET, KOIEP, MPYKUHHBIN
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexon mOTEHIIMATBHON YPHEPTHH B KHHETHUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3ydeHrne aOCOMIOTHO HEYNMPYroro yaapa ¢ MOMOINBIO JABYX OJMHAKOBBIX HHUTSHBIX
MasITHHUKOB.

HccnenoBanue CBs3W pabOTHI CUJIBI C U3MEHEHHEM MEXaHWYEeCKOW JSHEpruu Teia Ha
MpUMeEpPE PaCTHKEHUS PE3MHOBOTO JKT'yTa.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYECKOIL Meopul

OCHOBHBIE MOJIOKEHUS MOJIEKYIIPHO-KUHETUYECKON TEOPUHU M UX ONBITHOE 00OCHOBaHHUE.
bpoynoBckoe nBmwxkenme. Quddysumsa. Xapaktep IBWKEHHS € B3aUMOJICHCTBUS YaCTHIL
BemecTBa. MoJienu CTpOGHUs Ta30B, KMAKOCTEH M TBEPABIX Tel M OOBSCHEHHE CBOMCTB



BElIECTBA Ha OCHOBE 3THUX Mojeneil. Macca u pasmepbl Mosekyn. KonnmdecTBo BellecTsa.
[TocrossnHast ABorazpo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenp upeanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOW TEOpUHU
uaealbHOTO Ta3a. AOCONMIOTHas TemIeparypa Kak Mepa cCpeiHell KHHETHYECKOW »HEepPruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkanma Ttemneparyp KensBuHa. ['a30Bble  3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanerona. M3omporiecchl B UACaIbHOM Ta3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. I 'padudeckoe mpeacTaBieHe U30MPOILIECCOB: H30TepMa,
u30Xxopa, uzodapa.

TexHuyeckue yCTpoNuCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapOMETp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOUIME IUCKPETHOE CTPOCHHE BellecTBa, Qororpaduu  MOJIEKYI
OPraHUYEeCKUX COCIUHECHUM.

OnbiThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbiTa ITepHa.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABIECHUS ra3a Ha CTEHKH COCY/aA.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUSA UEAIBHOTO Ira3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenne Macchbl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE H3MEpeHUil 00b&EMa
KOMHATBHI, IABJIICHUS U TEMIEPATYpPbl BO3/1yXa B HEM.

HccnenoBaHue 3aBUCUMOCTH MEX]Ty ITapaMeTpaMu COCTOSIHUS pa3pexeHHOro rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckas cucteMa. BHYTpEHHsS 3HEprus TEPMOJMHAMMYECKOM CHCTEMBI U
criocoObl e€ n3meHeHus. KonndyectBo TemioTsl U pabota. BHyTpeHHsS SHEprusi 0IHOATOMHOTO
U7eanbHOro raza. Buasl Teruionepenaun: TeIONPOBOAHOCTh, KOHBEKIUS, U3IyYeHUE. Y 1eJbHas
TEIUI0EMKOCTB BellecTBa. KoMuecTBO TEIUIOTHI IPU TEIUIONEpeIade.

[TonsstTue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHamuku. IIpumenenue
NEepBOTo 3aKOHA TEPMOJMHAMUKHU K M3ompoleccaM. I'padudeckas naTepnperanus paboThl rasa.

BTopoii 3akon TepmoanHamMuku. HeobpaTuMOCTh TPO1IECCOB B PUPOJIE.

Tennoble MamuHbl. [IpuHIUIb! KefcTBUS TeMIOBbIX MaliuH. [IpeoOpazoBanus sHEPIUn B
TeroBbIX MamnHax. Koagduuuent nonesnoro aeictsus terioBoil Mammubl. [ukin Kapao u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHEe MPOOIEeMbl TEIIO3HEPTEeTHKH.

TexHuueckue yCTpoilcTBa M MPaKTUYECKOE IMPUMEHEHUE: JBUTaTelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJUIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpeHHEH HSHEpPIrUM Tejla MPU COBEPIIEHUH pPabOThI: BBUIET HPOOKH M3
OyTBUIKM TOJ AEMCTBHEM C)XAaTOro BO3/AyXa, HarpeBaHue >Qupa B JIATYHHOM TpyOke MyTEM
TpeHus (BUICOAEMOHCTpALsA).

H3meHeHne BHYTpEHHEH sHepruu (TeMieparypbl) Teja pu Terionepeaaye.

OnbIT 0o aguabaTHOMY PACHIMPEHUIO BO3/TyXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENS] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHON TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazoevie nepexoonvt

[TapooOpa3oBanne wu KoHAcHcamus. Vcmapenue wu  kumneHue. AOCOTIOTHasT U
OTHOCHTEJIbHAS BIIAXKHOCTh BO3ayXa. HackleHHbI map. YaenpHas TemiaoTa napooOpa3oBaHUsL.
3aBUCHUMOCTb TEMIIEPATyphl KUIIEHUS OT JJaBJICHMUS.



Tsépnoe Teno. Kpucrannnueckue u amopdHbie Tesa. AHU30TPONUS CBOMCTB KPUCTALIOB.
Kunkue kpuctamibl. CoBpeMeHHbIE MaTepuanbl. [lnaBieHne M Kpuctauvzauus. Y IelbHas
TeruoTa tiasiaeHus. Cyonumarus.

YpaBHeHUE TEIIOBOTO OanaHca.

TexHuueckue ycTpoHCTBa W IPAKTUYECKOE IPUMEHEHHE: TMTPOMETP M IICUXPOMETD,
KAJIOPUMETpP, TEXHOJOTMU IOJIYYEHHMS] COBPEMEHHBIX MAaTepuajgoB, B TOM  YHCIE
HAaHOMAaTEpPHaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue npu NoHWKEHHOM JaBJICHUHU.

Crioco0bl U3MepeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAIIMYECKOTO BEIIECTBA.

JleMOHCTpaLus KpUCTaJLIOB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepeHne OTHOCUTENbHOMN BIaKHOCTH BO3IyXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

OnekTpuzanusi Tell. OJEKTpUYecKUid 3apsana. JIBa Buaa >SIEKTpUYECKHX 3apsIOB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

BzaumopeiictBue 3apsnoB. 3akoH Kynona. ToueuHslid  31n€KTpUyYecKUd — 3aps.
Onekrpuueckoe nose. HanpsokéHHocTh anekTpuueckoro noss. IlpuHuun cyneprno3uuuu
3JIEKTPUYECKUX ToJIeH. JINHUKM HanpsHKEHHOCTHU JIEKTPUUECKOTO MOJIS.

Pabora cun oanexktpocratudyeckoro mods. [loreHuman. Pa3HOCTP  MOTEHLMAIIOB.
[IpoBOIHUKY M AUBJIEKTPUKH B JIEKTPOCTATUYECKOM ToJie. JlM3sieKTpruiecKkasi IpOHULIAEMOCTb.

OnektpoéMkocTb. KonpeHcarop. DIeKTpoEMKOCTh IUIOCKOTO KOHJAEHCATOpa. JHEPTHs
3apsKEHHOT0 KOHJIEHCATOpA.

TexHuuyeckue ycTpoilcTBa M TNPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOIl, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE SJIEKTPONPHOOPOB, KOHIACHCATOP, KOMUPOBATHHBIN
anmapar, CTpyUHBIN IIPUHTED.

Llemoncmpayuu

Y CTpoCTBO M IPUHIUIT AEHCTBUSA 3JIEKTPOMETPA.

B3auMopeiicTBue HadIeKTPU30BAHHBIX TEJl.

DIIEKTPUUECKOE TT0JIE 3aPsHKCHHBIX TEI.

[IpoBOIHUKY B AJEKTPOCTATUYECKOM IIOJIE.

DIeKTpOCTaTUYECKas 3allHTa.

JM3neKTpUKHU B 3JIEKTPOCTATHUECKOM II0JI€.

3aBUCHUMOCTh  3JEKTPOEMKOCTH IIJIOCKOTO KOHJAEHcaTopa OT IUIOMAAM  IJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHIAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

DONEeKTpUYECKU TOK. YCJIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOro TOKa. VICTOUHUKH TOKa.
Cuia Toka. [ToCTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma Ju1s ydacTka HernH.

DneKTpuuecKoe COIIPOTHBIICHUE. VY nensHoe COINPOTHUBIIEHUE BELIECTBA.
[TocnenoBarenbHOE, MapatiedbHOE, CMEIIAHHOE COeIMHEHNE TIPOBOIHUKOB.

PaGora sanexrpuyeckoro Toka. 3akoH Jlxxoyns—JIeHia. MOIMIHOCTh 3NIEKTPUUECKOTO TOKA.

DIIEKTPOABUKYILAs CUJIA U BHYTPEHHEE CONPOTHUBIIEHHE UCTOYHMKA TOKA. 3akoH Oma juist
MIOJTHOM (3aMKHYTOH) 3JIeKTpruecKoil enu. KopoTrkoe 3amMbIKaHUeE.



DneKTpOHHask NPOBOAMMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS] METAJUIOB
oT Temrneparypsl. CBEpXIIPOBOIUMOCTb.

DneKTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M MNPUMECHas MPOBOAMMOCTb IOJYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [1oxynpoBoJHIUKOBEBIE TPHOOPHI.

ONeKTpUYecKUii TOK B pacTBOpax M paciiaBax 3JEKTPOJUTOB. DJIEKTPOIUTHYECKAs
U CCOIUAIUs. DIEKTPOIIU3.

DJIeKTpUYECKHil TOK B razax. CaMOCTOATEIbHBIN U HECAMOCTOATENbHBIN pa3psia. MoaHus.
IIna3zma.

TexHuueckue ycTpoHCTBa M NPAKTUYECKOE IPUMEHEHHE: aMIepMeTp, BOJIBTMETP,
peocTaT, HCTOYHUKHM TOKa, JJIEKTpPOHArpeBaTeNIbHbIE IPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE
npubOpsl, TEPMOMETP CONPOTUBICHUS, BaKyyMHBIH JIMOJ, TEPMUCTOPHl U (POTOPE3UCTOPHI,
[IOJIYTIPOBOIHUKOBBIN TMOJ1, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTb CONPOTHUBICHHUSI LMWIMHIAPUYECKUX IPOBOAHUKOB OT JUJIMHBI, IUIOLIAIU
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMer1aHHOe COeIMHEHUE ITPOBOIHUKOB.

IIpsiMmoe m3MepeHue 3IeKTpoABMKYLIEH cwibl. KOpOoTKOe 3aMbIKaHHE TalbBAHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTB 3EKTPOIUTOB.

HckpoBo# pa3psa v NPOBOAMMOCTh BO3AYXa.

ORHOCTOPOHHSISI IPOBOUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yueHne cMEIaHHOr0 COeIMHEHHs PE3UCTOPOB.

W3mepeHne ANEKTPOABIKYIIEH CHUJIBI  HCTOYHMKA TOKA U €ro  BHYTPEHHEro
COINPOTHBIICHUS.

Hab6monenue anexrpomnusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢uszuku 6a3oBoro ypoBHs B 10 Kkiacce OCYIIECTBISAETCS C YYETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Medsicnpeomemnusie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbId (akT, runore3a, (Qu3Myeckass BeIMYMHA, 3aKOH, TEOpHs, HaOIIOJEHHE,
DKCIEPUMEHT, MOJIEIIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHHMe CUCTEMbl YpaBHEHMM, JMHeWHas QyHKuus, napadoia,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M HMX MPOEKIHH Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonocus: mexannueckoe IBUKEHHE B )KUBOW Ipupone, 1uddys3us, ocMocC, TEII000MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIauH, TEIJIOBOE PABHOBECHE), SJICKTPUUYECKHE SBJICHUS B
YKUBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOMCTBA TBEPIBIX TN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKUE
CBOICTBAa METAJNIOB, 2JIEKTPOIUTHUECKAs] JUCCOLMALNS, TaIbBaHHUKA.

l'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPbI, 0apOMeETp, TEPMOMET.

Texnonoeusa: npeoOpa3oBaHue IBIKEHUI C UCTIOIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TE€XHHMKE, TOJIIUITHUKH, HCIIOJIb30BAHUE 3aKOHA COXpaHEHUs HMIyJbca B TEXHHKE (pakera,
BOIOMET M JIpyrue), JBUTaTellb BHYTPEHHETO CropaHus, napoBas TypOuWHa, OBITOBOM
XOJIOJWIIBHUK, KOHAUIMOHEP, TEXHOIOTUHU MOJIy4Y€HHUs] COBPEMEHHBIX MAaTE€PUaAIOB, B TOM YHCIIE



HAaHOMATEpHaJlOB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYecKas  3allluTa,  3a3eMJICHUE
ANEKTPONpUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEP, dJIEKTpOHArpeBaTelibHble MPUOOPHI,
AJIEKTPOOCBETUTENBHbIE IPUOOPHI, TAJIbBAHUKA.

11 KUIIACC

Pa3zgea 4. diekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA

[locTostHHbIE MarHuThl. B3aumopaeicTBME NOCTOSHHBIX MAarHMTOB. MarHuTHoe moJe.
Bekrop marauTHOM MHAYKIMH. [IpMHIMI Cyneprio3uiMy MarHUTHBIX MTOJIEHW. JINHUKM MarHUTHOMN
uHAyKuuy. KapTuHa TMHUI MarHUTHOW MHIYKUUU ITOJISI IOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe 1osie IPOBOAHUKA C TOKOM. KapThHa JIMHMM MHAYKIMU MarHUTHOTO IIOJIS
JUIMHHOTO IPSIMOTO IPOBOJHUKA M 3aMKHYTOIO KOJBLEBOI'O IPOBOJAHMKA, KATYIIKA C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuita Amniepa, €€ MOJlyJib U HallpaBJICHHE.

Cwia Jlopenna, e€ MOAynb UM HampaBiieHue. JIBUKEHUE 3apsHKEHHOM 4YacTHIBI B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBneHue HnekTpoMarHUTHOM uHAYKUMH. [lOTOK BeKTOpa MarHUTHOW HWHIYKIHH.
DNEeKTPOABMKYIIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTpOMarHUTHON UHAyKuuu dapanes.

BuxpeBoe siekTpuueckoe Mose. DNEKTPOJBMXKYIIas Cujia HHAYKIUU B IPOBOJHUKE,
JBUKYILIEMCSI IOCTYIATEIbHO B OJIHOPOJAHOM MarHUTHOM IIO0JIE.

[IpaBuio Jlenna.

NHayKTUBHOCTB. SIBI€HME CAMOMHIYKIIMU. DJIEKTPOABIIKYILAs CUla CAMOMHAYKLIUH.

DHeprusi MarHUTHOrO MOJIsl KATYIIKUA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHnueckue ycTpoicTBa M IPAKTUYECKOE IPUMEHEHHE: IOCTOSHHBIE MArHUTHI,
AIIEKTPOMArHUThl, AJIEKTPOJIBUraTelNb, YCKOPUTEIHU dJIEMEHTAPHBIX YaCTUL, HHIAYKIIMOHHAS [1€Yb.

Llemoncmpayuu

OmneiT OpcTena.

OTKIIOHEHNE DIIEKTPOHHOTO My4YKa MarHUTHBIM IIOJIEM.

JIMHUM UHIYKIIMK MarHUTHOTO MOJIS.

B3aumopeicTBue 1ByX MPOBOAHUKOB C TOKOM.

Cuta Amriepa.

[ericrBue cuiibl JIopeH11a Ha MOHBI JJIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOM UHIYKIIMH.

IIpaBuno Jlenna.

3aBUCHUMOCTD 3JIEKTPOABMKYIIEH CHIIBI MHAYKIMU OT CKOPOCTH M3MEHEHHUS MarHUTHOI'O
MOTOKA.

SIBlieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

W3y4yeHre MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

HccnenoBanue JeNCTBUSA OCTOSIHHOTO MarHUTa HAa paMKy C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMArHUTHONW MHAYKIIHH.

Pa3nen 5. Kosiebanusi 1 BOJIHBI

Tema 1. Mexanuueckue u In1eKmpomMazcHumHvle KOae0anus

Konebarenbnas cucrema. CBOOOJgHBIE MexaHWueckue Kkojebanus. [apmoHmueckue
konebOanus. Ilepuon, dactora, ammmrtyaa U ¢dasza konebanuil. I[lpyXMHHBIH MasTHUK.
MaremaTrueckuii MasTHHK. YpaBHEHHE TapMOHHUYECKHUX Kolebanuid. [IpeBpaimieHue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSIX.



Konebarenbublii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJNEOAHUS B UACATHHOM
KoJe0aTeIbHOM KOHType. AHAJOTHS MEXAY MEXaHWYeCKUMH U  3JIEKTPOMArHUTHBIMU
konebanusmu. @opmyna Tomcona. 3akOH COXpaHEHUS SHEPTUU B UACATHLHOM KOJIeOATEIHHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BBIHYXICHHbIE MEXaHHUECKUE KOJICOaHusI.
Pe3onanc. BeiHyKI€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSI.

ITepemenHbIil ToK. CUHYCOMAIbHBIM NEPEMEHHBIM TOK. MOIIHOCTh NIEPEMEHHOTO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U HAIIPSYKEHUS.

Tpancdopmarop. [IpomsBoacTBo, mepemaya W NOTPEOJICHUE SIEKTPUUECKONW HIHEPTHUU.
OKOJIOTMYECKUE PHUCKM TPU IPOU3BOACTBE 3JeKTpo3Hepruu. KymnbTypa w#cnonab30BaHus
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HU.

TexHudyeckue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHHE: DSJIEKTPUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiad.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoyieOaTeNbHOM CUCTEMBI (IPYKUHHBIN WM MaTeMaTHYECKUN
MasITHHK).

HaGuroieHne 3aryxaromux KojJeOaHu.

HccnenoBanue CBONCTB BBIHYXICHHBIX KOJIeOaHUH.

HabGmonenue pezonanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.

OcuuorpaMmsl — (3aBUCMMOCTH  CWJIBI  TOKAa W HAOpsOKEHUS OT BPEMEHM) s
3IEKTPOMArHUTHBIX KOJeOaHHi.

Pe3onanc npu mocienoBaTeIbHOM COEIMHEHUU PE3UCTOpA, KaTyIIKH MHAYKTUBHOCTHU U
KOH/JIEHCATOopa.

Mopenb IMHUY 3JIEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Hccnenoanue 3aBUCMMOCTH NEpUOa MAJIBIX KoJeOaHU Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Maccsl Ipy3a.

HccrnenoBanne MepeMEHHOr0 TOKa B ILENM W3 IOCIEJOBATEIbHO COEIMHEHHBIX
KOHJEHCATOpa, KaTylIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

MexaHnueckue BOJIHBI, yCI0BHsl pactpocTpadeHus. [lepuon. CkopocTh pacnipocTpaHeHus
U januHa BosHBL. [lomepeunble M mponosibHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXAHUYECKUX BOJIH.

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

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3Iy4EHHUsS JJEKTPOMAarHUTHBIX BOJIH. B3ammHas
opueHTanus BekTopoB E, B, V B anekrpomaruuTHOi BonHe. CBOWCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXKCHHE, IMpeJIoMJIeHue, moispu3anus, audpakuusa, uHrepdepenuus. CKopocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpyHIMIIBI paguOCBSI3U U TeIEBUACHUA. Pagronokanmys.

DNEeKTPOMarHUTHOE 3arps3HEHNE OKPYXKAroIIe Cpe/ibl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, paJuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoOCTpPaHEHHE MOMEPEYHBIX U MPOOIBHBIX BOJIH.

KoneO:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habmionenne oTpaxeHus U MPeIOMICHUS MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeHnu U UG pakiini MEXaHUIeCKUX BOJIH.



3BYKOBOM pE30HAHC.

HaGnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYIOW M YacTOTOMN
KOJICOAHUH.

HccnenoBanne CBOWCTB  AJEKTPOMArHUTHBIX  BOJIH:  OTPa)KEHUE, MPEIOMIICHHE,
noJsipu3anus, Tudpakuus, “HTepdHepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onruka. [IpsimonuHeitHoe pacpocTpaHeHrEe CBeTa B OAHOPOJIHON Cpejie.
JIyud cBeta. ToYeUHBIN UICTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxeHusl cBeTa. [locTpoeHHe H300paKEHUH B TIIOCKOM
3epKaje.

[Ipemomnienne cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIA  TOKa3aTelb
npenomiieHusi. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yrosn MOJHOTO BHYTPEHHETO
OTPaXKEHUS.

Hucniepcust cBera. Crio>kHbIN cocTaB Oenoro ceta. L[BerT.

CoOuparommue W paccewBaroimue JHUH3BL. ToHKas nuH3a. DOKYCHOE pACCTOSHUE U
ONTHYECKas cuiia TOHKON NIHH3bL. [locTpoeHrne n3o0paxeHuii B COOMPArOIIUX U PACCEUBAIOIINX
nuH3ax. @opmysia TOHKOM JIMH3BI. Y BEJIMYECHHE, 1aBAEMOE JIMH30M.

[Tpenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBas onrtuka. Wurepdepennus cera. KorepeHTHblE HCTOYHUKH. Y CIOBHS
HaAOJI0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UICTOUYHUKOB.

Hudpakmus cBera. [udpakuuonnas pemérka. YciaoBue HAOMIOJEHUS TJIaBHBIX
MaKCHMYMOB IIPH TTaJICHUH MOHOXPOMATHYECKOTO CBEeTa Ha NU(DPAKIIMOHHYIO PEIIETKY.

[Tonspu3zanus cBeTa.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHWE: OYKH, Jyma, QoToarrapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIeCKOI, BOJIOKOHHAS OINTHKA, AU(PPAKIHMOHHAS
peméTKa, OIAPOU/I.

Llemoncmpayuu

[IpssMmonHEITHOE pacHpOCTpaHEHHE, OTPaKEHHWE U TpeoMiieHne cBeTa. Onruueckue
npUOOPBHI.

[TonHOE BHYTpeHHee oTpakeHrne. Mojienb CBETOBOIa.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Mopenn MEUKpOCKOIa, TEIECKOIA.

Habmonenue natepdepeHnnu cera.

Hab6monenue nudpakiuu cBera.

Habmronenue nucnepcun cBera.

[Tomydyenue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue nosisipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3mepenue nokaszaresns IpeJoMIIEHUS CTEeKIIA.

HccnenoBanre CBONCTB N300pakeHU B JTHMH3AX.

Hab6nronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cielIHAJIbLHONH TEOPUH OTHOCHTEIBHOCTH

['paHunbl NPUMEHUMOCTH KJIACCHYECKONM MeXaHWKH. [locTymarsl cnenuanibHOM TEOpHH
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJSI CKOPOCTH CB€Ta B BaKyyme, [MPUHLUI
OTHOCHUTEIBHOCTH DUHINTEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpAIIEHUE AJIUHBI.

DHEPrus U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ PHEPTUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTHs TOKOSI.



Pazgen 7. KBantoBas ¢pusuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®otonbl. Dopmyna [lranka cBs3u sHEpruM PoTOHA C €ro YaCTOTOH. DHEPTUs U UMITYJIbC
doroHa.
OtkpeiTne u wucciaenaoBanue Qorodddexra. Omnbitet A. I. CromeroBa. 3aKOHBI
doroaddekra. YpaBuenue DitHmreitHa 1 Gporordpdexra. «KpacHas rpanuna» gorospdexra.
JaBnenue cBera. OnbiTel [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuueckue yCTPOHCTBA M TPAKTHUECKOE NpPUMEHEHHue: (oTornemMeHTt, (GOoToaaTyHK,
coJiHeuHas OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHeIIHEro Gporodddexra.
CBeToaHoI.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OmnbiTel Pesepdopaa nmo paccesnuro o -yactuil. Ilnaneraphas
monenb atoMa. [Tocrynarer bopa. U3nydenue u nmornomieHre (GpOTOHOB MpH Mepexojie aToMa ¢
OJIHOTO YpOBHSl BSHepruum Ha JApyro. Buasl crnekTpoB. CrnekTp YpOBHEH 3HEpruuM aroma
BOZOpPOJA.
BousinoBsie cBolicTBa yactull. Bosubl ne bpoins. KoprnycKyisspHO-BOJIHOBOM JAyaiu3M.
CHOHTaHHOE U BBIHYKJEHHOE U3JIyYEHUE.
TexHudyeckne ycTpOMCTBA W IPAKTUYECKOE IIPUMEHEHHE: CIEKTPAJIbHBIA aHAJIN3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTE.
Jlemoncmpayuu
Monens onsita Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HaOGnroneHue nuHeyaThIX CEKTPOB U3ITyUEeHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol
Hablmronenue muHeRyaToro crexkTpa.
Tema 3. Amommnoe aopo
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIME  CJIOXHOCTh  CTPOCHHS  sjpa. OTtkpbITHE
panuoakTuBHOCTU. OnBITH Pezepdopaa mo onpeeneHuio cocTaBa paaioakTUBHOTO U3ITyYeHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3aydeHus. BnusHue paJuoakTUBHOCTH Ha KUBbIE OPraHU3MBI.
OtkpbiTHEe TpoTOHa W HeWrpoHa. HykimonHas mognens sapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uncio siapa. M30Tonsl.
Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['amma-uzinyueHue. 3akoH
paZvoaKkTUBHOIO pacmaja.
DHeprus cBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.
Snepusle peaknnu. [lenenue u CUHTE3 SOED.
Snepubiii peaxktop. Tepmosaepublii cuHte3. IIpobmembl M MEpCHEKTUBBI  SAEpHON
HHEPreTUKHU. DKOJIOTUYECKUE ACTIEKTHI SACPHON SHEPTreTHKU.
OnemeHTapHble YacTULIbl. OTKpPBITHE TO3UTPOHA.
MeToap1 HaOJIOIEHUS U PErHCTPAIH 3JIEMEHTAPHBIX YaCTHII.
@dyHnaMeHTaIbHbIE B3auMoecTBus. EquHCTBO (hr3nyeckoit KapTHHBI MHpa.
TexHuuyeckue ycTpoHCTBa M MpPaKTHUUECKOE NMPUMEHEHHE: J103UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi ObomoOa.
Jlemoncmpayuu
CuéTurK MOHU3HUPYIOIUX YaCTHL.



Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul
HccnenoBanue TpekoB vacTuil (1o roToBeIM poTorpadusim).

Pa3znea 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKHU

Ortanbel pa3Butus acTpoHoMuu. llpukiiagHoe U MHUPOBO33pPEHUECKOE 3HAUYEHHE
ACTPOHOMHUH.

Bun 38é3nH0r0 HebOa. Co3Be3nus, sipKue 3BE3 b, IJIAHETHI, UX BUAUMOE JIBHKEHUE.

Conneynas cucrtema.

Connue. Conneuynass axTuBHOCTh. Mcrtounuk sHeprum ConHua u 3BE34. 3BE3ABI, X
OCHOBHBIE XapaKTEPUCTUKU. Jluarpamma «CHEKTPaJbHBIA KJIacC — CBETUMOCTBY». 3BE3/bI
[JIABHOM MOCIEAO0BATEIBHOCTUA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» MJIg 3BE3] IJIABHOU
nocjea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHbIE IPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoUUK CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Muneunsiii [Tyts — Hama ['anaktuka. [lonoxxenue u nmxenne Connua B ['anaktuke. Tumsl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenne Bcenennoii. 3akon XaO6ma. PaszOeranme ramaktuk. Teopus
Bonbuioro B3peiBa. PennkroBoe nznyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEJICIICHUS TTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro nojaymapus u ipKue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, uianet, Maeuynoro [lyru.

O0o0marmniee noBTOpeHne

Ponp ¢u3uku u acTpOHOMHUH B JKOHOMHYECKOW, TEXHOJOTHYECKOW, COLMAIbHOW |
THYECKON cdepax [esATeTbHOCTH 4YeJIOBEeKa, pojlb M MecTo (U3MKM M aCTPOHOMHMU B
COBPEMEHHOM Hay4yHOW KapTWHE MHpa, pPOib (U3NYECKOM Teopur B (OPMHUPOBAHUU
MpeJICTaBICHUI 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 001IEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABIECHUN O IPUPOIE.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocyiiecTBisieTcss ¢ Y4ETOM
COJIEp)KATENbHBIX MEXKIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OHOJIOTHUH, XHMHUHU,
reorpadyu U TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABJICHUE, Hay4yHbId (akT, runores3a, (pu3uyeckas BeEIUYMHA, 3aKOH, TEOpHs, HaOIIOAECHHUE,
DKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelmieHUEe CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKIIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOKIECTBO, BEKTOPbHI M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MpHU3HAKU TI0JI00MS TPEYTOIBHUKOB, ONPE/IEICHNE TUIOMIAU TUIOCKUX QUryp U 00bEMa Tel.

buonocus: snextpuyeckue SBICHUS B JKUBOW MIpUpojie, KoJjeOaTenbHbIE IBHUKEHUS B
J)KUBOW MPUPOJE, ONTUYECKUE SIBJICHUS B KMBOM MPUPOJE, NEWCTBUE pPAJUALMM HA >KUBbBIE
OpraHU3MBlI.

Xumusi: CTpoeHHWE aTOMOB W MOJIEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIH3.

l'eoepaghus: marHuTHBIE TOJIOCA 3€MJIM, 3AJI€KH MArHUTHBIX pyl, (oTochEMKa 3eMHOU
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSACEHUH.

Texnonozus: MTUHUM DJIEKTPOIIEpeiad, T€HEPATOP NEPEMEHHOI0 TOKa, 3JIEKTPOJBUTATEID,
WHIYKIIMOHHAs TIe4b, pajap, pPaauoONpUEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-meus,
MPOSKIIMOHHBIN anmnapat, BOJJOKOHHAsI OTITHKA, COJTHEYHAsT OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeHero o0iiero odpazoBaHUs
(6a30BBII  ypOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHXKCHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MIPEIMETHBIX 00pa30BaTENbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yJbTaThl OCBOCHHUSA yueOHOro mpeamera «Du3uKa» JOHKHBI OTPaXKkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHWEHTAIMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXKICHHUIA, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSM POCCHHCKOTO  OOIIecTBa,
paclIMpeHre >KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HAIPaBIICHUH BOCIIUTATEIIFHOMN JCATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh ~ TPAXKAAHCKOM TO3MIMK  OOYdYalOMIerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCUKCKOTO OOIIECTBA;

NPUHITHE TPATUIIMOHHBIX OOIICYSIIOBEYCCKUX TYMAHUCTHYCCKHX M JEMOKPATUYCCKHIX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO NESTEIBHOCTh B HMHTEpECaxX TI'pa)KIaHCKOTo OOIIecTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3aIuy;

YMCHHE B3aWMOJICHCTBOBATh C COIMAIBHBIMH WHCTHTYTAMH B COOTBETCTBUH C HX
GYHKIUSMU 1 Ha3HAUCHUEM;

TOTOBHOCTH K TYMaHUTapPHON M BOJIOHTEPCKOM JIEATCIILHOCTH,

2) NaTPHOTHYECKOT0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH POCCHICKON TPpaK TaHCKOW UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIIGHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KCHUSM POCCHUCKHIX
yu€HBIX B 007acTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAITUIO M NIPUHAMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH, B TOM YHCIIE B IEATEIHHOCTH YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUUBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIOYAst AICTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
¢bu3nueckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEC K pa3nuuHbiM chepamM MNpoPecCHOHANBHONU AESITENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PHU3MKOM W TEXHHWKOW, YMEHHE COBEpIIaTh OCO3HAHHBIH BBHIOOD Oymaymien
npodeccuu 1 peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CITOCOOHOCTH K 0Opa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (HU3UKH Ha
MPOTSKEHUH BCEU KHU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMUPOBAHHOCTh IKOJIOTUYECKOW KYIbTYpPhl, OCO3HAHHE TJIOOATBLHOTO XapakTepa
HKOJIOTUYECKUX MPOOiIeM;

TUTAHUPOBAHKUE M OCYIIECTBICHUE JIEHCTBUU B OKpYXKAIOIIEH cpele Ha OCHOBE 3HAHUS
1eJIel YCTOMYMBOTO Pa3BUTHSI YETIOBEUECTBA;

paclIMpeHre OIbITa JIEATETHHOCTH OKOJIOTMYECKOW HampaBIEHHOCTH Ha OCHOBE
UMEIOUTNXCA 3HAaHUN 10 (pusmKe;



7) HIEHHOCTH HAYYHOTI'0 TIO3HAHUS:

Cc(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3UYECKON HAYKH;

OCO3HaHUE IICHHOCTH HAayYHOH JEeATeJIbHOCTH, TOTOBHOCTh B TpOLIECCE M3YUCHHS (PU3UKH
OCYILECTBIISATh MPOCKTHYIO U UCCIIEI0BATEIBCKYIO JESTEIbHOCTh HHINBHUIYaIbHO U B TPYTIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3oBble Jlornyeckue 1ecTBUA:

CaMOCTOSITENIbHO (POPMYIIMpPOBaTh U aKTyalU3UpOBaTh MpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIpEeIATh LENU AeSTeIbHOCTH, 33]]aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBACMBIX (PU3NICCKUX SBIICHUSX,

pa3pabaThIBaTh IUIaH PEHICHUS IPOOJIEMBI C YUETOM aHallM3a UMEIOIINXCS MaTepHabHBIX
1 HEMaTEePUATBHBIX PECYPCOB;

BHOCHTbh KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBHE PE3YJIbTATOB LEJSM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHHUPOBATh ¥ BBINOJIHATH pPadOTy B YCJIOBHSX pPEATbHOT0, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIINICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIeM.

Bba3zoBble uccienoBareibckue 1eiCTBUS:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMU TOHATHSIMH W METOAaMu (pU3MYecKoi
HaYyKH;

BJIQJICTh HABBIKAMHU Y4EOHO-UCCIICIOBATEIILCKON M MPOCKTHOW AESITEIHLHOCTH B 001acTH
(bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PeIlIeHUs 3aa4
(U3HYECKOTO COACPKAHUS, IPUMEHEHHIO Pa3IMIHBIX METOJ/IOB TTO3HAHHSI,

BJIQJIETh BHUJAMHU JEATEIBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEPIIPETAIlNH,
peoOpa3oBaHNI0 M TPUMEHEHUIO B PA3IMYHBIX YYCOHBIX CHUTYallUsSX, B TOM YHCIE MPH
CO3IaHUU YYEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TIPUIMHHO-CIICJICTBCHHBIC CBSI3M W aKTyaJIM3WPOBATh 3ajady, BBIJABUTATh
TUNOTe3y €€ pelleHHs, HaXOAUTh AapryMEHTHhl ISl JIOKa3aTelbCTBAa CBOMX YTBEPIKICHUH,
3a/1aBaTh MapaMeTpbl U KPUTCPUU PEIICHHUS,

AHAIM3UPOBATh TOJIY4YEHHBIE B XOJE€ pEUIeHHs 3aJadyd pe3ylbTaThl, KPUTHYECKU
OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHUSX;

CTaBUTh U (popMynHpoBaTh COOCTBEHHBIC 33Jaud B OOpa30BATEIbHOW NEATEIHHOCTH, B
TOM YHUCJIC TIPU U3YyICHUH (DU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TIPUOOPETEHHBIN OIIBIT;

YMETh IMePEHOCUTH 3HAHUS 10 (PU3HMKE B IPAKTHUYECKYIO 00JIACTh KU3HEICITSILHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIE WJICH, TIpeJIaraTh OPUTHHAIBHBIC TOXObI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE aTbTEePHATUBHBIEC PEIICHUS.

Pabora ¢ undopmaumeii:

BJIQ/ICTh HABBIKAMH TOTy4YeHHUS WHMOpPMAUU (PUIUYECKOTO COJEPKaHUSI U3 HCTOUHUKOB
Pa3HBIX THWIIOB, CaMOCTOSTEIbHO OCYIIECTBJISATh TIOMCK, aHAW3, CHUCTEMAaTHU3aIuio |
MHTEPIIPETAINIO UHPOPMALINK PA3IMYHBIX BUIOB U (hOPM MPE/ICTABICHHUS,

OIICHUBAThH JJOCTOBEPHOCTH HH(OPMAIIHH;

UCIIONIb30BaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
pEIIeHN KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OPraHU3alMOHHBIX 33Jlad C COOJIOJICHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PecypcocOepekeHusl, TPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€30TIaCHOCTH;



CO3MaBaTh TEKCTHl (UIWYECKOTO COACPKAHWS B pasIudHbIX Qopmarax ¢ y4EToM
Ha3Ha4YCHWs HMHQPOPMAIMK W I1EJICBOM  ayJUTOpUU, BHIOWpas ONTUMAIBHYIO (QopMy
MMpEaACTaBJICHUA U BU3yaJIU3allHH.

KoMMmyHHnKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eliCTBUA:

OCYIIECTBIISITH OOIIEHHE HA YpOKaX (DU3HKHU U BO BHE-YPOUHOU JESTEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIMKTHBIX CUTYAIM U CMSTYATh KOH(JIUKTHI;

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUYKY 3pPEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

MOHUMATH U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHIHON W UHIUBUAYATBHON paOOTHI;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEN Ka)J0r0 WICHa KOJUIEKTHBA;

IPUHUMATh LEJIU COBMECTHON JESITEIIbHOCTH, OpPraHU30BBbIBATH M KOOPAUHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTABIATH IUIAH JACHCTBUHM, PACIpPElENATh POJIM C Yy4ETOM
MHEHUH Y4aCTHHUKOB, 00CY>KIaTh pe3yJbTaThl COBMECTHOU pabOTHI;

OIICHUBATh Kau€CTBO CBOETO BKJIAJa M KaXKJIOTO y4YaCTHHKA KOMaH/bl B OOIIMI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBBIE MPOEKTHI, OLEHUBATh HJIEH C IMO3ULUUHA HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILECTBISATh TMO3UTHUBHOE CTPATErMYECKOE IIOBEJACHUE B PA3JIMYHBIX CHUTYaLMSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

PeryasiTUBHBIE YHHBepcaabHble yueOHbIe AeiicTBUSA
Camoopranu3anus:

CaMOCTOSITENIFHO OCYIIECTBIISITh IMMO3HABATEIbHYIO AEATENBHOCTH B 00JacTH (U3MKUA U
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTAaBUTh U (POPMYITMPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENIFHO COCTABIIATH IJIAH PEIICHUs PAacu€THBIX M Ka4eCTBEHHBIX 3ajady, TUIaH
BBIMOJIHEHUS] TMPAKTUYECKOH paboThl ¢ Y4ETOM HMEIOIIMXCS PEeCypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuMpsATh paMKi y4eOHOTO TTpeIMeTa Ha OCHOBE JIMYHBIX TPEANIOYTEHHIA;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pereHmue;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHUIO JPYIULUMU B 00JaCTH (PU3UKH,
MOCTOSIHHO IOBBIIIATh CBOM 00pa3oBaTeIbHBIN U KyJIbTYpPHBII YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHAIBHBIH HHTEJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYallMsM, BHOCHTb KOPPEKTHBBI B JIEATENBHOCTbH, OIICHUBATh
COOTBETCTBHUE PE3YIHTATOB IEIISIM;

BJIaJICTh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
¥ MBICITUTEIFHBIX MTPOIECCOB, UX PE3YJIbTATOB M OCHOBAHHIA,

UCIIOJIb30BaTh MPUEMBI peIIEKCUU JIIs OLIEHKH CUTYallMM, BEIOOpa BEPHOT'O pEIIECHUS;

YMETh OIIEHUBATh PHCKH U CBOEBPEMEHHO IPUHUMATH PEHICHHUS 10 UX CHIDKCHHIO,

IPUHUMATh MOTUBBI U apI'yMEHTHI JPYTUX MIPU aHATIU3€ Pe3yJIbTaTOB JEATEIbHOCTH;

PUHUMATH ce0s1, TOHUMast CBOM HEJIOCTATKH U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apI'YMEHTHI JPYTUX MIPU aHATTU3€E Pe3yJIbTaTOB JEATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONIMOKH.

B mporecce OCTHXKEHHS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS IPOrPaMMBbI 110 (PU3UKE IS
YPOBHsI cpefHero oO0Iero oO0pa3oBaHus y OOyYarOIIMXCS COBEPIICHCTBYETCS AMOIMOHATBHBIN
MHTEJUICKT, MPEANoaralonuii chopMHUpPOBAHHOCTS!



CaMOCO3HaHUsI, BKIIOYAIOIIETO0 CIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BHJICTh HAIPABJICHUS Pa3BUTHS COOCTBEHHOW AMOITMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ce0e;

CaMOpEryJIMpPOBAHUS, BKJTIOYAIOIIETO CaMOKOHTPOIIb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHE, CIIOCOOHOCTH aJalTHPOBAaThCS K SMOIMOHAIBHBIM
HN3MCHCHUSAM U IPOABJIATH FI/I6KOCTB, GBITB OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMH, BKJIIOYAIOIICH CTPEMJICHHME K JOCTIDKEHHIO IENU U yCIeXy,
ONTUMU3M, MHUIIUATHUBHOCTb, YMCHUC HeﬁCTBOBaTB HUCX0as N3 CBOUX BO3MO)KH0CTCI\/JI;

AMIATHH, BKIIIOYAIOIIEH CIIOCOOHOCTh TOHUMATh 3MOIMOHAILHOE COCTOSHUE IPYTHUX,
YUYUTBIBATH €TI0 ITPHU OCYHICCTBJICHUA O6H.[CHI/I$I, CHOCOGHOCTB K COYYBCTBHIO U COIICPCIKNBAHUTO,

COLIMAIBHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BBICTPAWBaTh OTHOIICHUS C IPYTUMHU
JFOAbMU, 3200TUTHCS, IPOSBIISTH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K konny oOyuenust B 10 Kiacce npeaMeTHble pe3yibTaThl HA 0a30BOM YPOBHE JOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

JIEMOHCTPUPOBATh HA MpUMEpax poJjib U MecTO (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
HAayyHOW KapTHHBI MHMpa, B Pa3BUTUU COBPEMEHHON TEXHUKHU M TEXHOJOIHH, B IPAKTHYECKON
JIeITEeIILHOCTH JIFOICH;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHbIX (PU3MUECKUX MOJEIeH: MaTepualibHas
TOYKa, MHEpLUUAIbHAs CHCTEMa OTCYETa, a0COJIOTHO TBEPJOE TENIO, UACAIbHBIA ra3, MOJIENU
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TeJ, TOUECYHBIN DJIEKTPUUYECKHUM 3aps] IpU PELIECHUU
du3nUecKux 3a1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAaHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHUS BEUIECTBA M 3JIEKTPOJUHAMUKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJMHENHHOE MBIM)KEHHE, CBOOOJHOE NaJeHue Tell,
JIBIDKEHHE TI0 OKPY)XKHOCTH, WHEpIHs, B3aumonaencTsue Tten, auddysus, OpOoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE XKUJIKOCTeW M TBEPIBIX Tell, U3MEHEeHHe o0BbEMa Tel NMpH HarpeBaHUU
(oxJ1aXx/1eHNHN), TEMJIOBOE paBHOBECHE, NCIIApEHUE, KOHIEHCAUs, IJIaBJIeHHEe, KpUCTAIIN3aIus,
KHUIIEHUE, BJIAKHOCTH BO3/lyXa, MOBBIIICHUE JABJICHMS ra3a IIPU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBA3b MEXKIYy IapamMeTpamMH COCTOSIHMSI raza B HM30Ipoleccax, JJIEKTpU3alus Tell,
B3aMMOJEICTBHE 3aps/10B;

ONMCHIBaTh MEXAHMYECKOE JIBM)KEHUE, UCIOJb3ys (U3MUECKHE BEIUYMHBI: KOOpAMHATA,
IyTh, NEPEMEILLEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHJIa, UMITYJIbC Tella, KNHETUYeCKas
SHEprusi, NOTEHLMalbHAs D3HEPIUs, MeXaHHYeckas paboTa, MeXaHMuYecKas MOIIHOCTh; IpHU
OMUCAaHUM TPABWJIBHO TPAKTOBaTh (U3UYECKUN CMBICI HCIOJB3YEMbIX BEIMYUH, HX
0003Ha4YeHMsI U €IMHUIIBI, HAXOAUTh (POPMYJIbl, CBA3BIBAIOLINE JAHHYIO (PU3NYECKYIO BETUUYUHY
C IpYTUMH BEIIMUYUHAMH,

ONKCHIBATh HW3YYEHHbIE TEIJIOBbIE CBOMICTBA TEN W TEIUIOBBIE SIBICHUS, HCIOJIb3YS
¢u3nueckue BENWYMHBL: JIaBJICHUWE Ta3za, TeMIleparypa, CpelHss KHUHETHYecKas SHEeprus
XAOTUYECKOTO JIBUKEHUS MOJIEKYJ, CPeJHEKBaJIpaThUyHasi CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprusi, pabora rasza, KOd(QQHUIMEHT MOJEe3HOro JeHCTBUS TEIMIOBOTO
JBUTATENIS; IPU ONMUCAHUH NMPABUIILHO TPAKTOBATh (PU3UUECKHI CMBICI UCIIOJIb3yEMbIX BEJTUYHH,
uX OOO3HAYeHMS M EIUHMIBI, HAXOMUTh (OPMYIbI, CBSA3BIBAIOIIME JAaHHYIO (U3NUYECKYIO
BEJIMUMHY C APYTUMHU BETUUUHAM;

ONMCHIBATh U3YUYECHHBIE DJIEKTPUUECKHE CBOWMCTBA BEIIECTBA M AIEKTPUUYECKUE SBIICHUS
(mpotiecchl), UCTONB3YS (GU3NYECKUE BEIUYUHBL: AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOe MoJe,
HanpspKEHHOCTh  TOJIS, IOTEHIMAJ, PAa3sHOCTh TMOTEHUUAIOB; IMpPU ONUCAHUU [PABUIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIIOJIb3YEMbIX BEJIUYMH, WX OOO3HAUEHUS U EIUHMIIBI;
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;



aHaATM3UPOBaTh (PU3MUYECKHE MPOIECChl W SIBICHUS, UCIONB3ysd (DU3MUECKHE 3aKOHBI U
MPUHIMUIBL: 3aKOH BceMupHoro tsrotenus, I, II m III 3akonsl HploTOHa, 3aKOH COXpaHEHUS
MEXaHUYECKON DHEPIUM, 3aKOH COXPAHEHHUs MMITYJIbCA, IIPUHLIMII CYIIEPIIO3ULUN CUJI, IIPUHIUIT
paBHOIIPaBUs MHEPLUAIBHBIX CUCTEM OTCYETA, MOJICKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS
BEILECTBA, T'a30BbIC 3aKOHBI, CBA3b CPEIHEH KHHETHMYECKOW DJHEPIMM TEILIOBOTO JABUKCHUSA
MOJIEKYJ ¢ aOCOJIIOTHOM TeMIepaTypoi, NEepBbIil 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KynoHa, MpW 3TOM pas3indarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4eCcKoe BBIPAKEHHUE U YCIOBUS (TPpaHULlbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC IIPUHIIMIIBI ICHCTBHS MAIIMH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nyaTh yCI0BUSA MX O€30IaCHOTO UCIIOJIb30BaHUS B IOBCEAHEBHOM KU3HM;

BBITOJIHATh OKCIEPUMEHTHI IO HWCCIEAOBAHHIO (DU3MYECKHX SBJICHUH U TPOIECCOB C
UCMOJIb30BAHUEM HPAMBIX M KOCBEHHBIX HW3MEpPEHUH, @pu 3TOM  (GOpPMYIHPOBATH
npobnemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
IPEJI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BBIBOABI;

OCYIIECTBIISIT TPSIMBIE W KOCBEHHBIE H3MEPEHUS (U3UYECKUX BEIWYHH, IMPH STOM
BbIOMpPATh ONTHUMAJbHBIM CIIOCOO H3MEPEHUs M HCIOJb30BATh HM3BECTHBIE METOAbl OLEHKHU
IIOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIy (U3MUECKUMHM BEIUYMHAMHM C HCHOJIb30BAHUEM
OpSIMBIX W3MEPEHMH, IPU 3ITOM KOHCTPYHMPOBaTb YCTAHOBKY, (UKCHUPOBATh pPE3YJIbTaThl
HOJYYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIWYMH B BHJIE TaOIMIl U IpadUKOB, J1€J1aTh BBIBOJbI
10 pe3yJbTaTaM UCCIEI0BAHMS;

cobuoiaTh IpaBuia 0€30MacHOro TpyAa MpU MPOBEIEHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIEIOBATEILCKOM ¥ TMPOEKTHOW AEATENbHOCTH C
UCIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOMCTB U 1JaOOPaTOPHOro 000PYyAOBaHUS;

pemath pacu€THblE 3aJayd C SIBHO 3aJaHHON (DU3MYECKOM MOJENbl0, HCIONb3Ys
(du3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIM3a YCIOBMS 337a4Ml BIOUPATh (PU3HUECKYIO
MOJieb, BBIICNATh (U3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIWMBbIE s €€ peleHus,
POBOJUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MYEeCKOi BEIMUHHBI,

pemaTh KadyeCTBEHHBIC 3a/1aud: BBICTPAMBATh JIOTUYECKH HENPOTUBOPEUMBYIO LIETIOUYKY
paccyXIeHUI ¢ ONOpoi Ha U3y4EHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;

UCIONb30BaTh NPU pPELIEHHMH Y4eOHBIX 3ajad COBPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUM [UI TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPeJCTaBICHUsS y4yeOHOU u
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHOM W3 pa3IMYHbIX HCTOYHUKOB, KPUTHYECKU
aHaAJTM3UPOBATh MOJTy4yaeMyro HH()OpMaIHIO;

IPUBOJUTH MPUMEPHI BKJIa/a POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HaYKH, 00BbSCHEHHE MIPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIIOJIb30BaTh TEOPETHUYECKWE 3HAaHHUA MO0 (U3UKE B IOBCEJHEBHOM JKU3HU JUId
oOecrieyeHns 6€30MaCHOCTH MPHU 0OpaIIeHUH C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUS 3/10pPOBbs U COOJIIOIEHUS HOPM IKOJIOTHYECKOTO TTOBEACHUS B OKpY>Kalolleil cpee;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIEH, IUIAaHUPOBATh paboOTy
IpYNNbl, palUOHAIbHO pacHpeleNsiTh OOf3aHHOCTH U IUJIAaHUPOBATh JEATENBHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHMBATh BKJIAJ KaXJI0rO M3 YYaCTHUKOB T'PYIIIBI B
peleHne paccMaTpuBaeMol IPOOIEMBI.

K konmy oOyuenust B 11 Kiaacce npeaMeTHbIe pe3yinbTaThl HA 6a30BOM YPOBHE JOJKHBI
oTpaxkaTb c(HOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTo (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHMPA, B PAa3BUTHUH COBPEMEHHON TEXHUKH M TE€XHOJOTHH, B NMPAKTUUYECKOH
JeSITeIbHOCTH JII0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YUUTHIBaTh TPAHUIBl TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJAENe: TOoYeUHBIN
NIEKTPUYECKUI 3apsil, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SAEpHAs MOJEIb aToMa,
HYKJIOHHAsi MOZIEJIb ATOMHOTO sIIpa IIPU PEeLIEHUN (PU3NUECKUX 3aa4;



pacrio3HaBaTh (u3MYEeCKUe SBJICHUS (IIPOIECChl) M OOBACHATH MX HAa OCHOBE 3aKOHOB
JNEKTPOAVMHAMUKHN U KBAaHTOBOM (DU3HMKU: 3JEKTpUYECcKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE [JEHCTBUS TOKAa, B3aUMOJECHCTBHUE MArHUTOB, 3JIEKTPOMAarHUTHas
WHAYKLINS, JCWCTBUE MAarHUTHOTO IOJIsI HA TPOBOJHUK C TOKOM U JIBIXKYIIUHCS 3apsi,
AIIEKTPOMArHUTHBIE KOJIEOaHUS M BOJHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, uHTepdepeHuus, audpakuus U TMOJNSIpU3ALUS  CBETa, JUCIEpPCUsi CBeTa,
doroanekrpudeckuii 3¢ dekt (poroaddexr), CBeTOBOES JaBlIeHNE, BOSHUKHOBEHUE JIMHEHIATOTO
CIEKTpa aToMa BOJ0pO/Ia, €CTECTBEHHAs! U HCKYCCTBEHHAs PaInOaKTUBHOCTD;

ONMCHIBATh M3YUYCHHBIE CBOWCTBA BEIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE, ONTHYECKUE,
ANEKTPUUYECKYIO MPOBOJUMOCTD PA3IMYHBIX CPell) U IEKTPOMArHUTHBIC SBJIEHUS (IIPOIIECCHI),
UCTIONB3Ysl (U3UYECKHUE BEIUYMHBL DJICKTPUYECKHHM 3apsi, cuja TOKa, DJIEKTPUYECKOe
HaNpPsDKEHUE, SJIEKTPUUECKOE COMTPOTUBRIIEHUE, PA3HOCTh MOTEHIMAIIOB, JIEKTPOABUKYIIAs CHIIa,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cwia Ammepa, cuia JlopeHna, MHIYKTMBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOI0 M MAarHUTHOTO IOJIEH, MEepUoJ W 4YacToTa KojieOaHuM B
K0JIeOATEIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKAas CuUila JMH3bI, MpPU OMUCAHUHM MPABUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT HCIIOJIB3YEMbIX BEIMYUH, WX OOO3HAUEHHUS W CIHHHUIIBL,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTUMU BETUYUHAMU;

ONKCBHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUS W TPOLECCHI, HUCIONB3YS (PHU3HMUECKue
BEJIMUMHBI: CKOPOCTH JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETAa, DHEPIUs U
UMIyNbC (OTOHA, TEPHOJ IMOoJypaclajza, SHEPTus CBSI3M AaTOMHBIX sIep, NPU ONMUCAHUHU
MPAaBUJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIONB3YeMbIX BEIMYMH, HUX OOO3HAYCHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIIUE TAHHYIO (DU3MYECKYIO BEIMYHMHY C JAPYTHMH
BEJIMUYMHAMU, BBIYUCIATH 3HAY€HUE (PU3NYECKON BEJTMYHHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3ySd (DU3MUECKHE 3aKOHBI U
OpUHLIMIBE: 3akoH OMa, 3aKOHBI TIOCTENOBATENBHOTO U  MapalljIeIbHOTO  COETUHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH 3JIGKTPOMAarHUTHOW HWHIOYKIMH, 3aKOH
OPSMOJIMHEHHOTO PAaCIpOCTPaHEHUsI CBETAa, 3aKOHBI OTPA)KEHHUSI CBETA, 3aKOHbI IMPETOMIIEHUS
cBeTa, ypaBHeHHEe OMNHmITeHHa I (GoTodddeKTa, 3aKOH COXpPaHEHUS HHEPruH, 3aKOH
COXpPaHEHMsI HMIIYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUUECKOTO 3apsia, 3aKOH COXpPaHEHUs
MaccoBOI'0 4YMciia, MOCTyJlaThl bopa, 3aKOH pagMOaKTUBHOTO pacmnajaa, MpU ATOM pa3inyaTh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro0 MaTeMaTH4eCKOE BbIpR)KEHUE W YCIIOBHS (TpaHUIIBL,
00yacTh) IPUMEHUMOCTH;

OTpeNieNATh HaIpaBieHWE BEKTOpa MHIYKIMHM MarHUTHOTO MOJS MPOBOJHHUKA C TOKOM,
cuibl Amrnepa u cuiiel JlopeHna;

CTPOUTH U ONKCHIBATh N300pa’keHHe, CO3/1aBaeMOe MIIOCKUM 3€pPKaJIoM, TOHKOH JTIMH30M;

BBITMOJHATh 3KCIIEPUMEHTHI 1O HCCIIECJOBAHUIO (PU3UYECKUX SBJICHUM M MPOLECCOB C
UCMOJIb30BAaHUEM TPAMBIX U KOCBEHHBIX HW3MEpEHWil: mnpu 3ToM  (QOpMYyJIHpOBaTh
npobnemMy/3ajady W TUIOTE3y y4eOHOTrO OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, TPOBOIUTH OMBIT U (POPMYIHPOBATH BHIBOBI;

OCYIIECTBIISITh MpSAMblE U KOCBEHHbIE H3MEpEeHHs] (U3MUECKUX BEJIWYMH, IPU ITOM
BBIOMpPATh ONTHUMAJBHBIN CIIOCOO W3MEPEHUsT M HCHOJb30BaTh W3BECTHBIE METOJbI OLIEHKU
MOTPELTHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C HCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUH:
IpU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YJIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
bu3MYeCKUX BENWYMH B BHAE TaOMUI] M TpauKOB, JAeNaTh BBIBOABI MO pe3ylbTaTaM
HCCJIEJIOBAHMUS,

coOuoiaTh TMpaBuia 0O€30MacHOro TpyJda MpH TMPOBEICHUM HUCCIENIOBaHMA B paMKax
y4eOHOrO0 SKCIIEPUMEHTA, Y4eOHO-UCCIEOBATENICKOM M TMPOEKTHOW JESTeNbHOCTH C
UCTIOJIb30BAHUEM U3MEPHUTENIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYIOBAHHUS;



pemiath pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3MuyecKoW MOJENbI0, HCIONIb3Ys
(u3nyeckre 3aKOHbI M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4M BIOMPATh (PU3HUECKYIO
MOJIENIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBIE UIs €€ pEeLIeHHUS,
IPOBOJIUTH PACUYETHI U OLIEHUBATh PEAIbHOCTh MOJIyYEHHOTO 3HaueHUs! (pU3nUecKol BEINYHHBI,

pellarb KayeCTBEHHBIE 3aJadyM: BBICTPAUBATh JIOTMYECKHM HEIPOTHUBOPECYMBYIO LEMOYKY
paccyKIeHU ¢ ONIOPOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUYECKHE SBICHHUS;

UCTONB30BaTh MPH PEUICHHH Y4eOHBIX 3aJad COBPEMEHHBbIE HH(OPMAIMOHHBIC
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJICTABICHUs y4yeOHOU u
HAYYHO-TIOMYJISIPHOW HMH(OpMAIUM, MOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKHU
aHAJIM3UPOBATh [10JIy4aeMyl0 HH(POPMALUIO;

OOBSICHATH MPUHIHUIIBI IEHCTBHS MAIIMH, TIPUOOPOB M TEXHUYECKUX YCTPOICTB, Pa3IuvaTh
yCIIOBHS UX 0€3011aCHOI0 MCII0JIb30BaHMsI B [TIOBCEJHEBHOM JKU3HU;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEkKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HAaYKH, B 00BsACHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B pPa3BUTHE TEXHUKH U TEXHOJIOIHA;

UCTIOJIB30BAaTh TEOPETHUECKUE 3HAHUSA TO (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHns 6€30MaCHOCTH ITPHU 0OpALEHUH C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXPaHEHMsI 3/I0POBbsI U COOJIIOJCHUS HOPM IKOJIOTHUYECKOT0 ITOBEICHUS B OKPYXKAIOLLIEH cpelie;

paboTaTh B IpyIIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJICH, IUIaHUPOBATh paboTy
TPYIIIbI, PalMOHAIBFHO paclpelneNiaTh OOf3aHHOCTH W IUIAHUPOBATh JICATEILHOCTH B
HECTaHJAPTHBIX CUTYaLUsX, aJeKBaTHO OLICHWBATh BKJIAJ KaXI0r0 M3 yYaCTHUKOB I'PYIIIbI B
peleHre paccMaTpUBaeMOi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM unpposbIie
Ne /it P Konrtpoannbie | Ipakruuyeckue (mudpp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznea 1. PU3UKA U METO/IbI HAYUYHOI'O ITO3HAHMU S
bubmuorexa [JOK
1.1 ®u3uKa 1 METOJbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro 1o pasneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOM bubnnoreka [JOK
3.1 9 1
TEOpUHU https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edso00.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnnorexa [JOK

da3oBbIe Nepexoabl

https://m.edsoo.ru/7f41bf72
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Hroro no pazaeny

24

Paznea 4. 3JIEKTPOJAUHAMUKA

bu6mmoreka [IOK
41 DIeKTpOCTATHIA 10 https://m.edsoo.ru/7f41bf72
ITocTosiHHBIN 3JIEKTpUYECKHU TOK. TOKH B bubnnoreka [HOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edso0.ru/7f41bf72
Htoro no pazneny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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https://m.edsoo.ru/7f41bf72

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne /i P Kontpoannbie | Ipakruuyeckue (1udpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOANHAMUKA
11 MarauTHoe nosie. DIeKTPOMarHuTHas 11 1 3 bubnuorexa [JOK
' VHTYKIHS https://m.edso00.ru/7f41c97¢c
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHu4ecKHe U JIEKTPOMarHuTHbIE 9 1 bubnuorexa [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢
59 MexaHn4YecKHue U AIEKTPOMAarHUTHBIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97¢c
Wroro no pazneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI crielIMaIbHON TEOPUHU 4 1 bubnuotexa [JOK
OTHOCUTEIILHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
4.1 DJIEeMEHTHI KBAHTOBOW ONTHUKHU 6 bubmorexa [JOK

https://m.edsoo.ru/7f41c97c
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bu6mmoreka [IOK
4.2 Crpochue atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 ATOMHOE A7pO > https://m.edsoo.ru/7f41c97c
Wroro no pazneny 15

Paznen 5. JIEMEHTBI ACTPOHOMMUU U ACTPOPU3NKHU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 E;:S;;I;T:(ii?ﬁﬁ £41c07¢
Hroro no pasneny 7
Pa3nea 6. OBOBIIAIOHIEE TIOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 ngsHE;T:cizgroullé £41c07¢
Hroro no pasneny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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ITOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

KoaunuecTBO 4acoB

DJIeKTpOHHbIe U (pPOBbIE

e Tema ypoka KoHTpoabn Ipaxru Aara oOpa3oBaTe/ibHbIE
n/n Bcero dyeckue | M3ydeHHs!
ble padoThI pecypcbl
padoThI
®usnka — Hayka o npupone. Hayunsle MeTOAbI TIO3HAHUS bubnmnoreka HOK
1 1 )
OKPYIKaIoIIero Mupa https://m.edsoo.ru/ff0c32e2
5 Ponb 1 MecTo husuku B popMUPOBAHUN COBPEMEHHOM HAYYHOM 1 bubnmnoreka [HOK
KapTUHBI MUPA, B TPAKTUUECKON JICSITEIHOCTH JIFOICH https://m.edsoo.ru/ff0c33e6
3 Mexannueckoe ABmkeHHE. OTHOCUTEIBHOCTh MEXaHHYECKOTO 1 bubmnoreka IIOK
nBrokeHus. [lepemennenue, CKOpOCTh, YCKOPEHHE https://m.edsoo.ru/ff0c3508
4 PaBHOMepHOE MpSAMONIMHENHOE IBUKEHUE 1 bubmmorexa LIOK
P P g https://m.edsoo.ru/ff0c3620
S) PaBHOYCKOpEHHOE NPAMOJIIMHENHOE ABUKEHHUE 1 bubmorexa LIOK
yerop P ! https://m.edsoo.ru/ff0c372e
bu6nuorexa [IOK
6 CBoOoiHOE TajieHue. Y CKOpeHHe CBOOOIHOTO MaICHUS 1 https://m.edsoo.ru/ff0c39cc
KpuBonmHeliHoe aBuxkeHue. J[BM>KeHNE MaTEpUAIILHOM TOYKH 110 bubmuoreka [IOK
7 1 )
OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
8 ITpuHuun otHOCUTENBHOCTH [ 'anunes. MHepuuaibHble CUCTEMBI 1 bu6muoreka [JOK
orcuera. [lepBbIii 3akoH HproToHA https://m.edsoo.ru/ff0c3be8
Macca Tena. Cuna. [IpuHnmn cynepno3unuu cui. Bropoit 3akoH bu6muoreka [JOK
9 . 1 )
HeroToHa 115 MaTepuanbHON TOYKH https://m.edsoo.ru/ffOc3be8
10 | Tperuii 3akoH HpioTOHA 111 MaTepUATBHBIX TOYCK 1 bubmorexa LIOK
P 8 P https://m.edsoo.ru/ffOc3be8
11 3akoH BceMupHoOro tsaroreHus. Cuna tsxectu. [lepsas 1 bubmuoteka [IOK

KOCMHUYCCKasA CKOPOCThH

https://m.edsoo.ru/ff0c3d00
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bubnunoreka LIOK

12 | Cuna octu. 3akoH ['yka. Bec tena
Ypyr YK https://m.edsoo.ru/ff0c3el8
13 Cuna tpenus. Koaddumment tpenus. Cuiia COnpOTUBICHUS MTPU bubnuorexa [JOK
JIBUKEHUU TEJIA B )KUIAKOCTHU WM rasze https://m.edsoo.ru/ff0c3f76
[ToctynarensHoe U BpamareabHOS ABMKCHUE a0COITIOTHO
14 | tBE };ro Tela MOMIe)H"Lr[I CHUJIBI Hﬂelt[{o CUJIBIL. Y CJIOBUSA bubmorexa I[IOK
PA ' ' https://m.edsoo.ru/ffOc41a6
paBHOBECHSI TBEPJIOTO TEJa
NmMnynbsc MmaTepralibHOM TOUKHU, CUCTEMbI MaTEPUATBHBIX TOUEK.
15 I/IMHyJ'IbC CI/IJ'ILIp 3aKOH COXpaHEHUs UMITYJIbCa Ff))eaKTI/IBHOG bubmmorexa [IOK
y ’ p yrbea. https://m.edso0.ru/ff0c43d6
JIBUYKEHUE
Pabora u momtHOCTh cyitbl. KuHeTnueckas sHeprust
16 | mate HanLH(I)II;f Touku. Teopema 06 I/ISMGHGHI/II/IPKHHCTI/I‘IGCKOI/IW bubmorexa LOK
P P 1eoP https://m.edsoo.ru/ff0c4502
SHEPTUH
[TorenmanpHas 3Heprus. [loTeHuHaIbHAS SHEPTUS YIPYTO
17 edo hljm OBaHHOM l'li) YKUHBI HgTeH I/IaJ'ILHa}f) JHE };HIZIYTTena bubmmorexa LIOK
aepopmup py : 1 p https://m.edsoo.ru/ff0c461a
BOJIM3U OBEPXHOCTH 3eMIIN
[ToTennuanpHble U HETIOTEHIIUATBHBIE CHIIBI. CBSI3b PaObOTHI
18 HCHOT;{ MaJIbHBIX CUJI C I/I336HCHI/ICM MexaHquCKoII;I SHEPTrUuu bubmorexa LOK
1 N P https://m.edsoo.ru/ff0c478c
CHUCTEMBI T€JI. 3aKOH COXPAHEHUSI MEXaHUYECKOM YHEPTUr
Jlaboparopnas padota «MccnenoBanue CBs3M pabOThI CUIIBI C
19 | u3MeHeHuEeM MeXaHUYEeCKOW YHEPTUH Tella Ha IPUMepe
PACTSKEHUS PE3UHOBOTO KI'yTa»
KonTponbnas padota no teme «Kunemartuka. J[nHamuka. bubmuoreka [IOK
20 .
3aKOHBI COXPAaHEHHsI B MEXaHUKE) https://m.edsoo.ru/ffOc4b74
OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUH. bubnmnoreka [JOK
21 .
bpoynoBckoe apmwxenue. nddy3us https://m.edsoo.ru/ff0c4dc2
22 XapakTep ABUKEHUS U B3aUMOJICVCTBHS YaCTHUI BEILIECTBA.
Mogenu cTpoeHus ra3os, )KUIAKOCTEW U TBEPABIX TEI
23 | Macca monekyn. KonmudectBo Bemecta. [loctosisHHas ABoraapo
o4 TemuoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana

temneparyp Llenbcus
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bubnunoreka LIOK

25 | Uneanbusiii raz3 B MKT. OcnoBhoe ypaBuenne MKT hitps://m.edsoo.ru/ffocafde

i e e B 10K
Knaneiipona https://m.edsoo.ru/ffOc511e

27 | 3akoH JlampToHa. ["a30BbIc 3aKOHBI

28 Jlaboparopnas pabota «VccienoBaHue 3aBUCUMOCTH MEXTY
rapaMeTpaMu COCTOSIHUSI PA3PEKEHHOTO Ta3ay

29 W3omporeccsl B H1€IbHOM T'a3e U UX TpapuuecKoe bubnmnoreka HOK
IIPEJICTaBICHHE https://m.edsoo.ru/ff0c570e

o | e s sepmmmecuch i 1 o B LOK
SHEPTrHUsl OJHOATOMHOTO UJICAILHOTO rasa https://m.eds00.1u/ff0c5952

31 | Bunsl Teronepenadu BH6H_HOTeKa LOK

https://m.edsoo.ru/ff0c5c36

30 VY enpHas TEIIOEMKOCTH BellecTBa. KOIMYeCcTBO TEIIOTHI ITPU bubnuorexa [IOK
Terionepeaade. AauadaTHbIN MPoLecc https://m.edsoo.ru/ff0c5c36

33 IIepBbIil 3aKOH TEPMOAVHAMUKHU U €r0 IPUMEHEHUE K BI/I6J'I.I/IOTeKa HOK
U30MpoIeccam https://m.edsoo.ru/ff0c5efc

34 HeoOpatumocTs npornieccoB B mpupoae. Bropoii 3akon bubmuoreka [IOK
TEPMOJTUHAMUKU https://m.edsoo.ru/ff0c6230

35 | punamun aeiicteus u K11/ TernoBoit MamHel ]f?tl/tlg;?/(r)rféelijasﬁ).orllf/ff00600a

36 | Hwuxu Kapro u ero KI1J]

37 | Dxomoruveckre MpoOIeMbl TETIIOIHEPTETHKH

38 O6o0maromuii ypok «MonexynsapHas pusrka. OCHOBBI bubnuotexa [JOK
TEPMOTUHAMUKI https://m.edsoo.ru/ff0c6938

39 KonTponbHas pabota mo Teme «MonekynspHas Gusnka. OCHOBBI BI/IGJ'I.I/IOTeKa HOK
TEPMOTHHAMHKI» https://m.edsoo.ru/ff0c6a50

40 | [TapooOpa3oBanue u KoHeHCanys. VcriapeHne u KuieHue bubmorexa [IOK

https://m.edsoo.ru/ff0c63b6
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a1 AOCOIOTHAs M OTHOCHUTENbHAS BIAXKHOCTH BO3yXa. Bu6muotexa [JOK
Hacermenuslii map https://m.edsoo.ru/ff0c64d8
1o | e e Kpueraece s worbe e, BuGorera LOK
P P - AR p ) https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbBIE MaTEPHAIIBI
43 [InaBnenue u kpucTauM3auus. Y AeibHas TEIIOTa MJIABJICHUS. but6mmoreka [IOK
CyOnumarus https://m.edsoo.ru/ff0c6708
bubnunoreka LIOK
44 | YpaBHeHHE TEII0BOro OajgaHca hitps://m.eds0o.ru/ff0c6820
DJIeKTpu3anus Teil. DJIeKTpuYecKui 3apsia. /[Ba Buaa bubnunorexa [IOK
45 .
JIEKTPUUYCCKUX 3aPsI/IOB https://m.edsoo.ru/ffOc6bcc
16 [IpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH bubnmnorexka HOK
COXPAHEHHUS JIEKTPUUICCKOTro 3apsiia https://m.edsoo.ru/ffOc6bcc
B3aumopeiictBue 3apsanoB. 3akoH Kynona. Toueunslii bu6nuorexa IIOK
47 . )
AJIEKTPUUYCCKUIT 3apsijT https://m.edsoo.ru/ffOc6ced
Hanpsiox€nnocTts anektpudeckoro nods. [Ipunaiun bubmnoreka IIOK
48 . . ]
CYNEPIO3UIIMH DJICKTPUUYCCKHX ToJIel. JINHUKM HanpsHKEHHOCTH https://m.edsoo.ru/ffOc6df2
49 Pabota cun anekrpoctarnyeckoro nois. I[lorennman. Paznocts bubmuoreka [JOK
ITOTEHIMAJIOB https://m.edsoo.ru/ff0c6f00
50 [IpOBOHMKYM M AMDIIEKTPUKU B MJIEKTPOCTATUYECKOM ITOJIE. bubmuoreka [IOK
JlnanekTpuyecKkasi IpOHUIIAeMOCTh https://m.edsoo.ru/ff0c7018
. bu6nuorexa [IOK
51 | SmexTpogmrocTs. Konnencarop https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTD MJIOCKOTO KOHJEHCATOpa. DHEPTHs bu6anoreka LIOK
52 )
3apsKEHHOr0 KOHJIEHCAaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopatopHnas padora "H3MepenHue 371eKTPOEMKOCTH
KoHAeHcaTopa'
[TpuHIIMTT NEHCTBUS ¥ IPUMEHEHNE KOHAEHCATOPOB,
54 | KomUpOBAIBHOTO ammapara, CTpPyHHOTO IPUHTEPA.
DNeKTpOoCTaTUYECKas 3alnTa. 3a3eMIICHUE IEKTPOIIPHOOPOB
55 | DieKTpUYEeCKUid TOK, YCIOBHUS €ro CyIiecTBOBaHUA. [10CTOSTHHBIIM
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tok. Cuna toka. Hanpsixenue. Conporusienue. 3akoH OMma ais
y4JacTKa Ienu

56

[TocnenoBarenpHOE, MapaIeIbHOE, CMEIIAHHOE COCIMHCHUE
npoBOIHUKOB. JIaboparopHas paboTa «/3ydeHne cMEeIIaHHOTO
COCJTMHCHHUS PE3UCTOPOBY

bubnunoreka LIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH AJIEKTPHUECKOTO TOKa. 3akoH JIkoyis-
Jlenna

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 11 TOJIHOM (3aMKHYTOM) 2JIEKTPUYECKOM LIETIH.
Kopotkoe 3ambikanue. Jlaboparopnas pabota «M3mepenue I/1C
HCTOYHHKA TOKA U €TI0 BHYTPCHHCTO COITPOTHUBIICHUS

but6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DNEeKTPOHHAs MPOBOAMMOCTD TBEPABIX METAJUIOB. 3aBUCHMOCTD
COIPOTHUBIICHHS METAIJIOB OT TEMIIEPATYPBHI.
CBepXnpoBOJIMMOCTb

60

DneKTpuuecKuil ToK B Bakyyme. CBOICTBA 3J1€KTPOHHBIX IYYKOB

61

[TonynpoBoIHUKH, UX COOCTBEHHAs U IPUMECHAs
npooauMocTs. CBoMCTBa Pp—N-mIepexoaa.
ITomynpoBOTHUKOBBIE TPHUOOPHI

bubnuorexa [JOK
https://m.edsoo.ru/ffOc84ae

62 DNEeKTPUYECKHUI TOK B pacTBOpaxX M pacriaBax 3JIeKTPOIUTOB. bubnuotexa [JOK
DNEKTPOIUTHYECKAS UCCOIUAIUS. DIEKTPOIIN3 https://m.edsoo.ru/ff0c82ba

63 OnexTpuuecknuii TOK B razax. CaMOCTOSTENbHBIN U bu6muoreka [JOK
HECaMOCTOSTEIbHBIN pa3psin. Monuaus. [Tnazma https://m.edsoo.ru/ff0c84ae

64 DneKkTpuyecKre MpruOOphl M YCTPOMCTBA M X MPAKTUUECKOE bubnuotexa [JOK
npuMeHeHue. IlpaBuia TeXHUKN 6€3011acCHOCTH https://m.edsoo.ru/ff0c86fc
65 | O600marmui ypok «IIeKTPOIUHAMUKAY Etptlg;l;/(r)rféelfjascli)(.)rllf/ffOCBBbe

66 KonTponbhas pabota no teme «3nekrpoctatuka. [locTosHHbII bu6muoreka [JOK
AJIEKTPUUYECKUI TOK. TOKH B pa3IMYHbBIX CPEAax»» https://m.edsoo.ru/ff0c8a8a

67 PezepHbiil ypok. KonTposbhas paboTa 1o teme bubmuorexa [JOK
"JeKTpouHaMHKa" https://m.edsoo.ru/ff0c8c56

bubanoreka [JOK

68

PesepBHblIit ypok. O606mmaromuii ypok no temam 10 kiacca

https://m.edsoo.ru/ffOc8f6c
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11 KJIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE HU(POBHIE

Ne ara
Tema ypoka KonTpoasn Opaxru | 1 o0pa3oBaTte/ibHbIE

n/n Bcero yeckne | M3y4eHHsI

ble padoThI pecypcbl
padoTshI

1 ITocTosiHHBIE MarHUTHI ¥ UX B3aUMOJIeiicTBHE. MarHuTHOE TOJI€. 1 bubnuotexa [JOK
Bektop MarHuTHOM MHAYKIMH. JIMHUM MarHUTHOW UHIAYKIIUH https://m.edsoo.ru/ff0c9778

5 MarauTHO€ 1o0Jie MPOBOJIHUKA ¢ TOKOM. OTBIT IpcTena. 1 bu6mmoreka [IOK
B3anmopeiicTBre NpoOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
Jlaboparopras pabota «/3y4eHre MarHUTHOTO TIOJISl KATYIITKU C bubnmnoreka [HOK

3 1 1 _

TOKOM» https://m.edsoo.ru/ff0c98fe
€HCTBHE MarHUTHOTO IT0JISI Ha MMPOBOJIHMK ¢ TOKOoM. Cuita

4 iMne a. Jlaboparopnas padora «II)/ICCJIHe)JOBaHHe e CTBUS 1 1 Bubmiorexa IOK

pa. patopHtai b https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MAarHUTa Ha PaMKy C TOKOM»

5 JleiicTBrE MAarHUTHOTO TIOJISL HA IBHKYIYIOCS 3apsHKEHHYIO 1 bu6mmoreka [IOK
gactuny. Cwia Jlopenma. PaGora crter Jlopenna https://m.edsoo.ru/ff0c9df4
DnekTpoMarHuTHas MHAYKIHs. [loTOk BekTopa MarHUTHOM

6 uHaykuud. DJ1C nHayKuun. 3aKOH 3J1€KTPOMarHuTHOM 1
nHaykiuu Oapanes

7 Jlaboparopnas padota «VccrnenoBanue saBieHuUs 1 1 bu6muoreka [JOK
AJIEKTPOMArHUTHON UHIYKLIUH https://m.edsoo.ru/ff0cal50
NunyktuBHOCTH. SBNeHue camounaykiuu. J1C

8 canfoy;HI[ AU, DHEPrus MaFHI/ITHgZOLlI'IOHSI KIa[T KU C TOKOM 1 bubmmorexa LIOK

KU P y ) https://m.edsoo.ru/ff0ca600
DJIEKTPOMArHuTHOE TOJIe
TexHuueckue ycTpoicTBa U X MPUMEHEHHE: TOCTOSTHHBIE

9 MarHUThI, JIEKTPOMATrHHUTHI, JIEKTPOIBUTATEND, YCKOPUTEIH 1
AJIEMEHTAPHBIX YaCTHII, MHAYKIIMOHHAS TIeYb

10 O6o06matomuii ypok «MarHuTHoe mose. DIeKTPOMarHiuTHAS 1 bubnuotexa [JOK
VHIYKIUSD) https://m.edsoo.ru/ff0cab82

11 | KontponbHas pabota no reme «MarHuTHoe noJe. 1 1 bubmuoreka [JOK



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
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https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82

QHCKTpOMaFHHTHaH WHIAYKIOUS)

https://m.edsoo.ru/ffOcad58

CBoboHbIe MexaHndeckue koiebanus. ['apmonnueckue

bubnunoreka LIOK

12 | xoneGanus. YpaBHEeHUE rapMOHUYECKUX KOJIeOaHUH.
P p https://m.edsoo.ru/ff0caf06
[IpeBpaiieHue sHepruu
Jlaboparopuas padota «VcciienoBanue 3aBUCIMOCTH TIEpHUO/Ia
13 | manbix koneOaHui Tpy3a HA HUTHU OT AJIMHBI HUTU U MaCChI
rpy3a»
Konebarenbublit KoHTYp. CBOOOAHBIE 2JIEKTPOMArHUTHBIE
14 | xoneGaHus B Ua€aILHOM KOJeOaTEIbHOM KOHTYpE. AHAIOTHS bubmaorexa LIOK
ype. https://m.edsoo.ru/ff0cb820
MEXy MEXaHUYECKHUMH U DJIEKTPOMAarHUTHBIMH KOJICOAHUSIMHU
15 ®opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPTUU B UJI€ATTbHOM bu6nuoreka [JOK
KoJ1e0aTeIbHOM KOHTYpE https://m.edsoo.ru/ff0ch9c4
[IpencraBienue o 3aTyxarouux KonedaHusx. BelHyKIeHHBIE
16 MEX&HI/I‘ICCKI/IG KOJIG6ZI){(I/I$I Pe3onanc. Beia I[GHIZI)IG Bubmoreka HOK
' ’ yx https://m.edsoo.ru/ff0cbb86
ANIEKTPOMArHUTHBIEC KOeOaHus
Ilepemennsbrii Toxk. CHHYCOUIAIBLHBIN IIEPEMEHHBIN TOK.
17 MOpHIHOCTI) e eMeHHOI}‘IO TOKa AMHJII/ITp[IHOG U IEUCTBYIOIIECE Bubmnoreka HOK
p ) y y https://m.edsoo.ru/ff0cbd34
3HAQUYEHHME CUJIbI TOKA M HAIIPSIKEHUS
18 Tpauchopmarop. [IpousBoacTso, nepenada u norpediacHue
AJIEKTPUYECKON SHEPTUU
19 YCTpoiCTBO U MPAKTUUECKOE TPUMEHEHUE IIEKTPUIECKOTO bubnmnoreka [JOK
3BOHKA, TEHEPATOPA IEPEMEHHOI0 TOKA, JIMHUHI dJIEKTponepenay https://m.edsoo.ru/ffOcc324
DKOJIOTMYECKUE PUCKHU TIPU MPOU3BOJICTBE FINEKTPOIHEPTIUH.
20 | KynbTypa UCIIOJIb30BaHUS JIEKTPOIHEPTHH B TOBCETHEBHOMN
KU3ZHU
Mexanuyeckue BOJHBI, yCIIOBUS pactipoctpanenus. [lepuoa.
21 | CkopocTh pacipocCT aI;gHHﬂ u ,ZIJ'FI/IHa lloaonﬁl; [Tome qume u bubmnorexa [IOK
p pactpoctp ’ p https://m.edsoo.ru/ff0cca54
MPOJI0JIbHBIE BOJTHBI
22 3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp bubnuotexa [JOK
3ByKa https://m.edsoo.ru/ffOcccOc
23 | DnexTpoMarHUTHBIE BOJHBI, UX CBOMCTBA B CKOpocTh. [1Ikana bubnuotexa [JOK



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
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https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

OJICKTPOMAIrHUTHBIX BOJIH

https://m.edsoo.ru/ffOccfe0

[IpuHIUIIBI paquoOCBA3U U TeleBUIACHU. PazButue cpencrs

24
cBsi3u. Pagmonoxanus
but6mmoreka [IOK
25 | Kontponbhas pabota «KoneGaHust 1 BOJTHBDY https://m.edsoo.ru/fOCCef8
[IpsamonnHENHOE pacIpOCTPaHEHHUE CBETA B OJJHOPOJIHOM Cpelie. bu6muoreka [IOK
26 . :
Todeunblil HICTOYHMK cBeTa. JIydy cBeTa https://m.edsoo.ru/ff0cd350
27 OTtpaxkeHue cBeTa. 3aKOHbI OTpaxkeHus ceera. [locTpoeHue bubmmoreka [JOK
M300paXKEHUH B INTIOCKOM 3€pKajie https://m.edsoo.ru/ff0cd4e0
28 [Ipenomnenue cera. [lonHOE BHYTpEHHEE OTPAXKEHHUE. bubnmnoreka [HOK
[IpenenbHbIN yroa MOJHOTO BHYTPEHHETO OTPAKEHUS https://m.edsoo.ru/ffOcd7f6
Jlaboparopnas pabota «M3mepeHue nokaszaremns IpeIoMICHHUS bubnmnoreka HOK
29 _
CTEKJIa» https://m.edsoo.ru/ffOcd67a
30 JIunssl. [Moctpoenue nzobpakenuii B tunze. opmyna ToHKOM bubnmnoreka [HOK
JIMH3bI. Y BEIUYEHUE JINH3bI https://m.edsoo.ru/ffOcdd1e
31 Jlaboparopuas padota «lcciienoBanre CBONCTB N300paKCHUI B
JIUH3aX
32 Hucnepcus ceeta. CnoxkHbIi cocTaB Oenoro cBera. L[Ber.
Jlaboparopnast pabora «Habnronenue aucnepcun CBeTay
33 Nurtepdepennius ceera. udpakuus ceera. JudpaxkimonHas bubnuotexa [JOK
pemérka https://m.edsoo.ru/ff0ced22
34 | [lonepeyHocTs cBeTOBBIX BONH. [lonspuzamnus cera bubmnorexa LIOK
P ) prsall https://m.edsoo.ru/ff0cf02e
35 OnTruyeckue MpuOOPHI U YCTPOHUCTBA U YCIOBHS UX 0€3011aCHOTO
MIPUMEHEHUS
36 I'paHu1IBI TPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel bu6muoreka [JOK
CIIEHMATILHON TEOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHH H bubmmnoreka [JOK
COKpAIIEHNUE JJIUHBI https://m.edsoo.ru/ffOcfa42
38 OHeprus U UMIYJIbC PENSITUBUCTCKON YyacTULIbI. CBs3b MACCHI € bu6muoreka [JOK

SHEPTrUeN U UMITYJIIbCOM. DHEPIUs MOKOs

https://m.edsoo.ru/ffOcfc68
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Konrponsnas padora «OnTrka. OCHOBBI CIIEIIMATILHON TEOPUHU Bu6mumoteka [JOK
39 .
OTHOCUTEJILHOCTI https://m.edsoo.ru/ffOcf6f0
but6mmoreka [IOK
40 | ®oronsl. Dopmyna [Tnanka. DHEeprus u uMIyJbc GoToHa https://m.edsoo.ru/ffocfel6
a1 OtkpsiTue u uccnenoBanue poroddpdexra. OnwiTer A. T bu6muoreka [IOK
CroseroBa https://m.edsoo.ru/ffOcffc4
42 3akonbl pororddexra. YpaBHeHne DUHIITEHHA s bubmmoreka [JOK
doroaddexra. «Kpacnas rpanuna» porodddexra https://m.edsoo.ru/ff0d015e
Hasnenue ceera. Onwitsl [1. H. JleGeneBa. Xumuueckoe bubnmnoreka [HOK

43

JIIENCTBUE CBETA

https://m.edsoo.ru/ff0d04a6

TexHuueckue YCTPOﬁCTBa U IIPAKTHUYCCKOC IIPUMCHCHUC!

44
(dboToreMeHT, POTOMATYHK, COTHEUHAsI OaTapesi, CBEeTOIHO/
45 | Pemenue 3a1a4 o TeMe «DIEMEHTHl KBAHTOBOM ONTUKU» bubmorexa LOK
https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OnbiTel Pe3epdopaa mo paccestHuro o- bubnmnoreka [HOK
46 -
yactull. [l1aneTapHas MoJielbp aToMa https://m.edsoo.ru/ff0d091a
bubnuorexa [JOK
47 | Hoctynarsi bopa https://m.edsoo.ru/ff0dOafa
Nznydyenue u nornomieHrne (GOTOHOB MpH MEPEX0JIe aToMa ¢ bubnmnoreka [JOK

48

OJIHOT'O YPOBHsI SHEPrUU Ha Ipyroi. Buasl ciekTpos

https://m.edsoo.ru/ff0dOafa

49

BostHOBBIE cBOMCTBa yacTull. BonHbl ne bponmns.
Kopnyckynsipao-BotHOBOM gyanu3m. CIIOHTaHHOE U
BBIHYKJICHHOE U3Jy4YECHHUE

bu6anoreka LIOK
https://m.edsoo.ru/ff0d0ca8

50

OTtkpeiTHe paguoaktuBHOCcTU. OnbITH Pe3epdopna o
ONPEJICTICHUIO COCTaBa PAMOAKTUBHOTO U3ITyUYEHHUS

bu6anoreka LIOK
https://m.edsoo.ru/ff0d0fd2

CoiicTBa anb(a-, 6era-, ramma-u3nyueHus. Bnusaue

51
PaZlMOaKTUBHOCTH Ha )KHBbIE OPTraHU3MBI
OTkpbiTHE TIPOTOHA U HEWTpoHa. M30TOonbl. Anbda-pacnai. bu6muoreka [IOK
52 . . .
DJEeKTPOHHBIN U MO3UTPOHHBIN Oeta-pacnaj. ['amma-uzinydyeHue https://m.edsoo.ru/ff0d1162
DHeprusi CBA3U HYKJIOHOB B sijipe. SliepHble peakiuuu. AaepHblit bubnuotexa [JOK

53

peaktop. [Ipo6iieMbl, TEPCIEKTHUBBI, IKOJIOTHIECKHE aCTIEKTHI

https://m.edsoo.ru/ff0d1356
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SIEPHOM DHEPreTUKH

54

DneMeHTapHbie yacTullbl. OTKpBITHE TO3UTPOHA. MeTO b
HaOJIIOJICHUS U PETUCTPAIIMHU JIEMEHTAPHBIX YyacTull. Kpyribrii
cron «PyHIaMEeHTaIbHbIE B3aUMOJCHCTBUA. ENTUHCTBO
(hUBUIECKON KapTUHBI MUPaA»

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nHor0 HeOa. Co3Be3nus, spKue 3BE3IBI, INIAHETHI, KX
BuauMoe aBimkenue. ColHeuHas CUCTEMA

56

Comnnue. Conneunas akTUBHOCTh. McTounuk sneprun ConHila u
3BE3]T

57

3BE3/1bI, MX OCHOBHBIC XapaKTEPUCTUKH. 3BE31bI TJIABHOM
MOCJICI0BATEIHPHOCTH. BHYTpeHHEE CTpOeHUE 3BE3I.
CoBpeMeHHBIE TIPEICTABIICHUSI O TIPOUCXOXKICHUH U IBOJIOIIAN
Counna u 38837,

58

Muneunsiii [1yte — Hama I'anaktuka. Ilonoxxenue u 1BUKeHHE
Connna B [Nanaktuke. [Nanaktuku. YEpHbIE IBIPHI B siApax
TalaKTHK

59

Bcenennas. Pa3oeranue ranaktuk. Teopust bosibiioro B3peiBa.
PenukroBoe nznyuenue. MerarajgakTuka

60

HepemeHHble HpO6JIeMBI ACTPOHOMUU

61

KonTtposnbHas pabota «1€MEHThl aCTPOHOMHHU U ACTPODUIUKI»

62

O6o06maromuit ypok. Ponb ¢pusuku u actpoHOMuUu B
SKOHOMHYECKOM, TEXHOJIOTHYECKOM, COIMMAIFHON M STHUCCKOM
cdepax 1eqaTeIbHOCTH YeTTOBeKa

63

O6o06maromuit ypok. Ponb u Mmecto pu3uku nu acTpOHOMUU B
COBPEMEHHOM HAYYHOM KapTHHE MHUPA

64

O6o06maromuit ypok. Ponb ¢pusndeckoii Teopuu B
(bopMHpOBaHUY NMPEACTABICHUHN O GU3NUECKOM KapTHUHE MHpa

65

Oo6o0maromuit ypok. Mecto ¢pu3nueckoil KapTHHBI MUpPa B
00IIIeM PSITy COBPEMEHHBIX €CTECTBCHHO-HAYYHBIX
NPEACTABICHNHN O IPUPOAE

66

PeszepBHbIil ypok. MarHutHoe nosie. DJIeKTpOMarHuTHas



https://m.edsoo.ru/ff0d0e38

WHIYKIUS

67 PesepBHblil ypok. OnTrka. OCHOBBI clielUaIbHONW TEOPUU

OTHOCHUTEIIbHOCTH .
68 Pesepubiii ypok. KBantoBas ¢puznka. DneMeHThl aCTPOHOMUU U 1 bubmmoreka [JOK
acTpo(U3HUKH https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /IVISA YYEHUKA
®dwuswuka, 10 kmacc/ ., OGIIECTBO C OrPaHUYEHHON OTBETCTBEHHOCTHIO
«JIPOD®AY»; AkuinonepHoe obmectBo «M3narensctBo «IIpocBemienne»
®dwuswuka, 11 xknacce/ KacessaoB B.A., OO011ecTBO ¢ OrpaHHYeHHOMN
OTBETCTBEHHOCTHIO «[PODAY; AxuinonepHoe obmectBo «3naTenscTBo

«IIpocBenieHue»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET



		2023-09-15T19:07:09+0300
	п.Агроном
	Плакса Сергей Алексеевич
	я подтверждаю этот документ своей удостоверяющей подписью




