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INOACHUTEJIBHAA 3AIINCKA

[IporpamMa 1o ¢usuke 06a30BOr0 YpOBHS Ha ypOBHE CpefaHero oOmiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOM
oOpasoBarenbHON Tmporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
(benepanbHOi palGoueil HporpamMMbl BOCIHUTaHMS M KOHLENIMM MpenoJaBaHusd Yy4eOHOro
npenvera «®@u3uka» B 0o0pa3oBaTeNbHBIX —opranm3anmsx Poccuiickoii  Denepanumu,
peaTn3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Conepxanue TporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaronxcs 10—11 kmaccoB npu o0ydenuu ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATENbHOCTHOrO noaxoaa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusM PI'OC COO K miIaHUpPyEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMETHbIM
pesyibTataM OOYYeHHs, a TaKKe YYUTHIBAET HEOOXOAMMOCTb peaaM3alMM MEXIPEIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3ysbTaThl OCBOEHHUS Kypca (U3UMKU: JIMYHOCTHBIE, METAlpeAMETHbIE, NpeaMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o pu3MKe BKIIOYACT:

e [UIAaHUpPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (QU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO r0J1aM O0yUEHUs;

e cojepxaHue yyeOHoro nmpeamera «Pu3nkay 1o rogam o0yueHus.

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX IPUPObI, BHICTYMAs B KAUeCTBE Y4eOHOIr 0
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHbIN BKJIaJ] B CUCTEMY 3HaHHI 00 OKpYyXarolleM MHpE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SIBICHUN, U3y4aeMBbIX
XUMHeH, Ouonoruei, gusnueckoir reorpadpueit u actpoHomueil. Mcnonab3oBaHWe W aKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe B3HEepPreTHKH, TPAaHCIOPTa, OCBOEHHMS KOCMOCA, IOJyYeHHs HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBAaMU U JIpyrux. M3ydeHune Gpu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MHpa 00yJaroumxcs, B GoOpMUpOBaHUE YMEHUI
MPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPY BHIIOIHEHUHU UMHU YYEOHBIX UCCIIEI0BaHUI.

B ocHOBY Kypca ¢u3MKH 1151 ypOBHS CpeHEro o0Iiero oopa3oBaHus MOJIOKEH Pl UICH,
KOTOpBIE MO’KHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUY € HEH KypcC SIBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pa3fesioB (M3MKH, BKIIOYAET KaK BOMPOCH! KJIACCHUECKOH, TaK U
COBPEMEHHOM (hU3HKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEl MaTepuai Kypca pU3uKu 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (OpPMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHUE T'yMaHUTapHOTO
noTeHuuanta GU3N4ecKoil HayKu, OCMBICIIEHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKUMHU IIpoOIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc pu3uku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX PUIIOKEHUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peanusyercs IOCPEICTBOM BBEICHHS HIIEMEHTOB COJEPKaHMS,
HNOCBALIEHHBIX 3KOJIOIMYECKMM Mpo0jeMaM COBPEMEHHOCTH, KOTOPBIE CBA3aHbI C pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYX IeHUS MPoOJIeM PallMOHATIBHOTO MPUPOJIOTIONIB30BAHUS U
9KOJIOTUYECKOI 0€30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMH Kypca (U3MKHM Ha yYpOBHE CpeaHEro oOmero oOpa3oBaHUS
ABISIIOTCS  pu3udeckue Teopuu ((HOpMHUPOBAHHME MPEICTABICHHN O CTPYKTYpPE IOCTPOCHHUS



¢usnyeckoil Teopuu, ponu (PyHIAMEHTANbHBIX 3aKOHOB W TPHUHIMIIOB B COBPEMEHHBIX
IPEICTAaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHUH, AJIS ONUCAHMUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-IeATETbHOCTHBIN MOAX0 B Kypce (DM3UKU pealln3yeTcs MPEexXIe BCEro 3a CuéT
OpraHu3aly SKCIIEPUMEHTAILHON JEATeIbHOCTH oOyudaronuxcs. J{ius 6a30Boro ypoBHsI Kypca
(GU3UKH — 3TO UCMOJIb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKe OOBEIUHEHBI B OONIUN CIHCOK
YUEHHUYECKUX IPAKTUYECKUX paboT. BblaeneHue B yka3aHHOM IE€peyHE JIaOOpaTOpHBIX padoT,
IPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYLIECTBIISETCS Y4YaCTHUKaMH 0O0pa30BaTENIbHOTO
npolecca UCXO0s U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHAlLleHUs KabuHeTta ¢uzuku. Ilpu s3Tom
o0ecrieynBaeTcsl OBJIAJCHUE OOYYAIOUIMMUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIICIOBAaHUs 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
IPEJJIOKEHHBIX TUIIOTES.
Bosnbiioe BHUMaHuE yAenseTcs peleHUI0 pacu€THBIX U KaueCTBEHHbIX 3ajad. Ilpu sTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
HO3BOJISIOIINE NPUMEHATh M3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasfelna
Kypca, Tak U UHTErpupys 3HaAHUS U3 pa3HbIX pa3/esoB. [l KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSCHEHHE IpOTeKaHWs (U3MYECKUX SBJICHUH M IPOLIECCOB B
OKpYXKaroIIel >KU3HHU, TpeOyromue BbIOOpa (PU3UUECKOW MOJCIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBum ¢ TpeboBanusimu  PI'OC COO Kk MarepuagbHO-TEXHHUUYECKOMY
o0ecrieyeHH0 y4yeOHOro Impouecca 0a30BbI ypoBEeHb Kypca (M3UKM Ha YpPOBHE CpEIHEro
oOuiero o6pa3oBaHUsl JTOJKEH M3y4yaThCsl B YCJIOBMSIX NMpeIMETHOro kabuHera (U3MKH WU B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B xabunere
(bu3HKH T0JKHO OBITH HEOOXO0UMOE 1a00paTOpHOE 0OOPYIOBAHKE /ISl BHIIOJHEHUS YKa3aHHBIX
B IporpamMme 1O (U3UKE YYEHHUYECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
obopyoBaHue.
JleMoHCTpalMoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUHM C IMPHUHLUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M 00eCnednBaeT MOCTAHOBKY MEPEUYHCIEHHBIX B Iporpamme Io
¢u3uKe KIIOYEBBIX JEMOHCTPALUH JUIsl WCCIEIOBAaHUS HM3y4aeMbIX SBICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHIA.
JlaGopaTtopHoe 00OpyZOBaHUE AJS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreunBaeTcs B pacdy€re OJHOrO0 KOMIUJIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThI JIaOOpaTOPHOro OOOpYAOBaHUS JIOJKHBI OBITH
MIOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHUM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.
OCHOBHBIMU LEJIAMU U3Y4YEeHUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:
e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOYYalOUIMXCAd K HAyYHOMY HW3YYEHUIO
HPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABIEHUH O HAaydHOM MeEToJe TMO3HaHUd U (opMHUpOBaHUE
HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa M3y4eHUsT OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHe YMEHUI 0OBACHATH SIBICHHS C UCIIOIb30BaHNUEM (DPU3UYECKUX 3HAHUN U
HAYYHBIX J0Ka3aTEJIbCTB;

e (opMupoBaHHE MPEICTABICHUNA O POJIM (U3MKH JUIsl pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUl.

JlocTikeHne 3TUX Lesell oOecreynBaeTcsl pelIeHHeM CIEAYIOMMX 337ad B Ipolecce
W3y4deHus Kypca (U3NKU Ha YPOBHE CPEIHETO 00IIero oopa3oBaHusI:



e mpuoOpeTeHne CHCTEMBbl 3HaHUI 00 O0IUX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSX, BKIIOYAsi MEXaHUKY, MOJICKYISAPHYIO (PU3UKY, JIEKTPOJUHAMUKY, KBAHTOBYIO
(GU3UKY U 2TIEMEHTHI aCTPOPHU3UKY;

e (QopmupoBaHHUE YMEHHH MPUMEHSTh TEOPETHUUYECKUE 3HaHUS M OOBSICHEHUS
busznyecKkux SBJICHUM B NPUPOJE U JIA NPUHATHS MPAKTHUUECKUX pELICHUH B
MMOBCEAHEBHOM XKU3HU;

® OCBOCHHME CHOCOOOB peLICHHS Ppa3IUYHbIX 3a7a4 C SBHO 3aJaHHON (U3NYECKOM
MOJIeIbIO, 3aJa4, MOAPa3yMEBAIOIIUX CAMOCTOSTENIbHOE co3/aHue (U3NUecKon
MOJIEINY, aIEKBATHON YCIIOBHSM 3a]1a4H;

e MnoHuUMaHWe (U3UYECKUX OCHOB U TMPHUHIUIOB JEHCTBUS TEXHUUYECKUX YCTPOWUCTB H
TEXHOJIOTMYECKHX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOILIYIO CPELY;

® OBJIQJICHWE METOJAaMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M NPOBENEHUS (HU3MUECKUX
OKCIEPUMEHTOB,  aHalW3a ©  WHTEpOpeTanud  HWH(pOpMAaIuM,  ONpeleeHus
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysbTaTa;

® CO3/IaHUE YCIIOBHH JJISl Pa3BUTHs YMEHUI MPOEKTHO-MUCCIIEA0BATEIBCKOM, TBOPUECKON
NeSITeTTHHOCTH.

Ha usyuenue ¢usuku (0a30BbIil ypoBEHb) Ha YpPOBHE CpelHEro oOIIero odpazoBaHUs
otBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2
gaca B HEJICITIO).

[Ipennaraemsrii B mporpamme 1o (pu3mKe nepedeHb JJAO0PaTOPHBIX U MPAKTUIECKUX padoOT
ABIIIETCS. PEKOMEH/IOBAaHHBIM, YYHMTENb JellaeT BBIOOp MpoOBeleHHsS 1a00paTOpHBIX padoT U
OTIBITOB C YUETOM MHINBUAYAILHBIX OCOOCHHOCTEH 00YJarOIuXCsl.



COJAEPKAHUE OBYYEHUA

10 KUIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkaroumero mupa. Pomib
9KCHEPUMEHTA U TEOPUH B IIPOLIECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MogenupoBanue (U3NYECKUX ABICHUNA M mporieccoB. Hayunble runores3sl. Ou3nueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Ponp m Mmecto ¢us3uku B (GOPMHPOBAHMM COBPEMEHHON HAy4yHOW KapTHUHBI MHpa, B
MPAKTUYECKOU IESITETLHOCTH JIIOICH.

Jlemoncmpayuu
AHanoroBblie U TU(POBBIC H3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYNKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABMKEHHE. OTHOCHUTENBHOCTh MEXaHMUYECKOro JABMkeHMs. Cucrema
orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpEeAHSIsl CKOPOCTh, MIHOBEHHAasi CKOpPOCTb) M YCKOPEHHE
MaTepUalbHOM TOUKH, UX MPOEKIMH HA OCU CUCTeMbl KoopAuHaT. ClokeHHe nepeMenieHul U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, IIyTH U NIEPEMELICHUS MAaTEPUAIBHON TOYKH OT BPEMEHH.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO MaIeHHs..

KpuBonuneriHoe nBuxeHue. [[Br>kKeHHME MATEpHAIBHOM TOYKM II0 OKPYKHOCTH C
IIOCTOSIHHOM I10 MOZYJIO CKOPOCTBIO. YTJIOBash CKOPOCTh, JIMHEHHas CKOpocThb. Ilepuon m
yacToTta obpaienus. LleHTpocTpeMUuTeNbHOE YCKOPEHHUE.

TexHudeckne yCTpOWCTBA M IPAKTHYECKOE IIPUMEHEHUE: CHOUIOMETp, JBHXKCHHUE
CHapsJ0B, LICIHbIE U PEMEHHBIE IIEpEJaYH.

Jlemoncmpayuu

Mogenb cucteMsl OTCUETA, HIUTFOCTPALUS KUHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUS.

[TpeoOpa3zoBaHre ABMXKEHUN € UCIOIB30BAaHUEM IPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOro Mo YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHus CBOOOIHOTO MaICHUS.

HampaBnenue CKOpOCTH NpY JBUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yueHnne HepaBHOMEPHOTO JIBMXKEHUS C LIEJIBEO ONPEAEICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOLIEHHMS — MEXKIYy — NIYTAMHM,  INPONMACHHBIMM  TEJIOM  3a
MIOCJIEIOBATEIbHBIE PAaBHBIE ITPOMEKYTKH BpPEMEHM IPH PAaBHOYCKOPEHHOM [JBHKEHHH C
HayaJbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.

N3yueHne ABMKEHUS Tea, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunuun orHocutensHOcTH [Manuies. IlepBoiit 3akoH HeroToHa. MHepuManbHbIe CUCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unmu cwi. Btopoil 3akoH HberoToHa mis
MaTtepualibHOM TOUkHU. TpeTuit 3akoH Hbl0TOHA [1711 MaTepraibHBIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOpOCTb.

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



Tpenune. Buabl Tpenus (1okosi, CKOJIbXeHHs, kaueHus). Cuna Tpenus. Cyxoe TpeHHeE.
Cuna TpeHHs CKOJbXKEHHUs U cuia TpeHus nokos. Koaddumuent tpenus. Cuna conpoTUBICHUS
NP ABUKCHUH TeJla B KUJKOCTH WIH rase.

[ToctynarensHoe U BpaliaTeiabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MoOMEHT Cubl OTHOCUTENBHO OCH BpamieHus. [lnedo cumbl. YcnoBus paBHOBeCHs
TBEPJIOTO TENA.

TexHudyeckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHUE: MOAIMIUITHUKYA, JIBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CroxxeHue Cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecus TBEPAOTro Tesa. Buibl paBHOBECUSI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue ABM>XeHUs OpycKa IO HaKJIOHHOW TIOCKOCTH.

WccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXKHUHE U PE3UHOBOM
oOpasrie, oT ux nedopmaruu.

HccnenoBanue yciioBUi paBHOBECHUS TBEPIOTO TeJa, UMEIOIIET0 OCh BPAIICHHUS.

Tema 3. 3aKkoHbl COXpaHeHUn 6 MeEXAHUKE

Nmmynbc MatepuanbHOM TOUKH (Teja), CUCTEMbl MaTepUATBHBIX TOUYEK. MIMIynbe cHitbl 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPaHEHUsI UMITyJibca. PEakTUBHOE ABUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJIBI.

Kunerndeckasi sHeprus MaTepuanbHOW TOYKU. Teopema 00 WM3MEHEHMHM KUHETUYECKOU
SHEPTUH.

[TorenuuanbHas sHeprus. [loTeHnnanpHas sHepTUs ypyro aeGopMuUpoOBaHHON MPYKUHBL.
[ToTennmanpHast YHEPTUS Tela BOJIM3U MTOBEPXHOCTH 3EMIIH.

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

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne ycTpoMCTBAa M NMPAKTUYECKOE NMPUMEHEHHE: BOJAOMET, KOIEP, MPYKUHHBII
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexon mOTEHIIMATHHON YPHEPTHH B KHHETHUECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3ydeHrne aOCONMIOTHO HEYNMPYroro yaapa ¢ MOMOINBIO JABYX OJMHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W PabOTHI CHJIBI C W3MEHEHHEM MEXaHWYEeCKOW JSHEpruu Teja Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOTO KI'yTa.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U UX ONBITHOE 00OCHOBaHHE.
bpoynoBckoe nBmwxkenme. Quddys3msa. Xapaktep IBWKEHHS € B3aUMOJCHCTBUS YaCTHIL
BelecTBa. MoJiend CTPOCHHUsI Ta30B, >KUAKOCTEH M TBEPIBIX Tel M OOBSCHEHHE CBOWCTB



BELIECTBA Ha OCHOBE 3THX Mojened. Macca um pasMmepsl Mosekyna. KomnuecTBo BemiecTsa.
[TocrosinHast ABorapo.

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

Mopenp uneanbHOro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOpUHU
uealbHOTO Ta3a. AOCOMIOTHAas TemIeparypa Kak Mepa CpeAHed KHHETHYeCKOH »Hepruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkanma temneparyp KensBuHa. ['a30Bble  3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanbrona. M3omporecchl B UcaIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduyeckoe npeacTaBieHue U30MPOIIECCOB: N30TEPMA,
u30Xxopa, uzodapa.

TexHuyeckue yCTpoNuCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThl, OKa3bIBAIONIME IUCKPETHOE CTPOCHME BellecTBa, Qororpaduu  MOJIEKYI
OPraHUYECKUX COCTUHECHUM.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbita [lTepha.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABIECHUS ra3a Ha CTEHKH COCYy/a.

OnBIThI, HJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UEAILHOTO T'a3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenne Macchbl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE HM3MEpeHUil 00b&éMa
KOMHATBI, IABJICHUS U TEMIIEPATYpPbl BO3/1yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckass cuctemMa. BHYTpEHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHCTEMBI U
crocoObl e€ u3MeHeHus. KoauuecTBo TemaoTel U padoTa. BHyTpeHHss SHEprusi 0AHOATOMHOIO
UJeanbHOro raza. Busl Terionepenaun: TeIONPOBOAHOCTh, KOHBEKIUS, U3IydeHHE. Y eTbHas
TEII0EMKOCTB BellecTBa. KoM4yecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsstue o0 anmabatHoM mnpouecce. I[lepBblii 3akoH TepMoauHaMmuku. IIpumeHnenue
NEepBOTo 3aKOHA TEPMOJMHAMUKHU K H3ompoleccaM. ['padudeckas naTepnperanus paboThl rasa.

BTopoii 3akon TepmoanHamMuku. HeobpaTuMocTs Tpo1ieccoB B MPUPO/IE.

TennoBeie MamuHbL. [[pUHIUTIBL [EHCTBUS TETIOBBIX MamuH. [IpeoOpa3zoBaHus SHEPTUH B
Ter1oBbIX MamnHax. Koagduuuent nonesnoro aeictsus terioBod Mamuubl. [ukin KapHo u
ero Ko3((UIMEHT MOJE3HOT0 IEHCTBHSL. DKOIOTHYECKHE TTPOOIEMbI TETIIOPHEPT €THKH.

TexHuueckue ycTpoiicTBa M MpPaKTHYECKOE IPUMEHEHHWE: JBUTaTelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEW HSHEpPIUM Tejla MPU COBEPIIEHUH pPaOOTHI: BBUIET HPOOKH M3
OyTBUIKM TOJ AEMCTBHEM C)XAaTOro BO3/yXa, HarpeBaHue 3Qupa B JATyYHHOH TpyOke MyTEM
TpeHus (BUICOAEMOHCTpALs).

W3MmeHeHne BHYTpeHHEH aHepruu (TeMrepaTypsl) Tela Mpu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CrOPaHusl, p€aKTUBHOIO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3Mmepenne yaenbHON TeMIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3oBanne wu KoHAcHcamus. Vcmapenue u  kumneHue. AOCOTIOTHas U
OTHOCHTEJIbHAS BIAXKHOCTh BO3AyXa. HacelmieHHbIi map. Y aenpHas TEIoTa napooOpa3oBaHHUs.
3aBUCHUMOCTB TEMIIEPATYpPhl KUIICHUS OT AABJICHMUS.



Tsépnoe Teno. Kpucrannnueckue u amopdHbie Tesa. AHU30TPONUS CBOMCTB KPUCTAILIOB.
Kunnkne xpucramiel. CoBpeMeHHble Marepuaibl. llmaBnenue um kpucramnusanus. Y IenbHas
TeruoTa riasieHus. Cyonumarus.

VYpaBHEeHME TEIIOBOro OanaHca.

TexHuueckue ycTpolcTBa W IPAKTUYECKOE IPUMEHEHHE: TMTPOMETP M IICHXPOMETD,
KaJIODUMETP, TEXHOJOTMU  IIOJIyYEHUS COBPEMEHHBIX MAaTEpUagoB, B TOM  4YHCIE
HaHOMAaTEPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenne npyu NOHW>XKEHHOM JJaBJICHUM.

Crioco0bl U3MepeHUs BIAKHOCTH.

HaGnronenue HarpeBaHus U IUIaBJICHUS KPUCTAIIIMUECKOrO BEIIECTBA.

JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenre OTHOCUTENBHON BIIAJKHOCTH BO3yXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

OneKkTpu3anusi Tell. OJEKTpUYeCKUid 3apsana. J[Ba Buaa >I€KTpUUYECKHX 3apsIOB.
[IpoBoIHUKY, TUATIEKTPUKH U MTOTYIPOBOJIHUKU. 3aKOH COXPAHEHHS JIEKTPUUECKOTO 3apsijia.

B3aumopeiictBue 3apsimoB. 3akoH Kynmona. ToueuHbll  3JIEKTpUYECKHIl  3apsl.
Onekrpuueckoe nose. HanpskéHHocTh 3nexTpuueckoro nois. IlpuHuun cyneprno3unuu
ANEKTPUUECKUX MoJiel. JINHNKM Hanps>KEHHOCTHU AIIEKTPUUECKOTO MOJIS.

Pabora cun oanexktpocratudyeckoro modis.  [loreHuman. Pa3HOCTP  MOTEHIMAIOB.
[IpoBOIHUKY M AUDIEKTPUKH B JIEKTPOCTATUYECKOM ToJie. JlManiekTpuueckass IpOHULIAEMOCTb.

OnektpoéMkocTb. KonpeHcarop. DIeKTpOEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsKEHHOr0 KOHJIEHCATOPA.

TexHuuyeckue ycTpoilcTBa M MNPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOIl, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE DJIEKTPONpPHOOPOB, KOHACHCATOP, KOMUPOBAIHHBIN
anmapar, CTpyMUHBIN IIPUHTED.

Llemoncmpayuu

VYCeTpoiCTBO M MPUHIAII JEHCTBUS dJIEKTPOMETPA.

B3auMopeiicTBue HadIeKTPU30BAHHBIX TEJL.

DJIEKTPUYECKOE MOJIE 3aPSIAKEHHBIX TE.

[IpoBOIHUKY B ANEKTPOCTATUUECKOM IIOJIE.

DJIEKTpOCTAaTUYECKAs 3alUTa.

JW3NeKTpUKHU B 3JIEKTPOCTATHUECKOM II0JIE.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHcCAaTopa OT IUIOIIAAU  IUIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEeHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHHUS AJIEKTPUUYECKOr0 TOKA. MICTOYHUKHU TOKa.
Cuia Toka. [TocTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1sl ydacTKa Lenu.

DneKTpuueckoe COINIPOTHBIICHUE. VY nenbHoe COIIPOTHBIICHUE BEILIECTBA.
[TocnenoBarenpHOE, MapauIeIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOIHUKOB.

Pabora snexrpuueckoro Toka. 3akoH Jxoyns—JIena. MOIIHOCTD 3JIEKTPHUYECKOTO TOKA.

DIIEKTPOABMKYIAsl CUJIa U BHYTPEHHEE CONIPOTHUBIICHHE UCTOYHHKA TOKA. 3akOoH Oma 11t
MIOJTHOM (3aMKHYTOH) 3yieKTpruecKkoii 1enu. KopoTkoe 3aMbIKaHHeE.



DNeKTpOHHask IPOBOAMMOCTD TBEPABIX METAJIIOB. 3aBUCUMOCTb COITPOTUBIIEHUS] METAJIOB
oT Temrneparypsl. CBEpXIIPOBOIUMOCTb.

DneKTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M INpPUMECHas MPOBOAMMOCTb IOJYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHHUKOBEIE TPHOOPHI.

ONeKTpUYecKUii TOK B pacTBOpax M paciiaBaxX 3JEKTPOJUTOB. DJIEKTPOIUTHYECKAs
U CCOIUAIS. DIEKTPOIIN3.

DJIeKTpUYECKH TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSTENbHBIN pa3pan. MonHus.
IIna3zma.

TexHuueckue ycTpoHCTBa M INPAKTUYECKOE IPUMEHEHHE: aMIepMeTp, BOJIBTMETP,
peocTar, HCTOYHMKH TOKa, 3JEKTpOHArpeBaTelbHbIe MPHOOPHI, 3JIEKTPOOCBETUTEIbHbIC
npubOpsl, TEPMOMETP CONPOTHUBICHUS, BaKyyMHBIH MO, TEPMUCTOPBI U (POTOPE3UCTOPHI,
MOJIYTIPOBOJHUKOBBIN TMOJI, TajbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTb CONPOTHUBICHHSI LWIMHIPUYECKUX IPOBOAHUKOB OT JUIMHBI, IUIOLIAIU
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMer1aHHOe COeIMHEHUE ITPOBOIHUKOB.

IIpsiMoe m3MepeHue 3IeKTpOABMKYLIEH cuiibl. KOpoTkoe 3aMbIKaHHE TajlbBAHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH 37EKTPOIUTOB.

HckpoBo# paspsa v IPOBOAMMOCTb BO3yXa.

OnHOCTOPOHHSA MPOBOIMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3y4eHne CMEIIaHHOTO COEMHEHNSI PE3UCTOPOB.

W3mepeHne HNEKTPOABIKYIIEH CHUJIBI  HCTOYHMKA TOKA U €ro  BHYTPEHHEro
COINPOTHBIICHUS.

Hab6monenue anexrpomnusa.

Me:xnpeamerHbie CBA3U

N3yuenne kypca ¢usuku 06a3zoBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C YYETOM
COJIepXKATENbHbIX MEXIIPEIMETHBIX CBsi3ed C KypcaMHd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Medscnpeomemnsie nouwsamus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHHS:
ABJIEHUE, Hay4YHbIH (hakT, rumores3a, (Qu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pelieHHe CHCTEMbl YpaBHEHUH, JMHeWHas (QyHKuusa, mnapabdora,
runepooia, ux rpaQuKu U CBOMCTBA, TPUTOHOMETpUYECKHEe (QYHKIIMU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPbl M HMX MPOEKIHWH Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonocus: mexannueckoe IBUKEHHE B )KMBOW Mpupone, 1uddys3us, ocMocC, TEII000MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIaul, TEIJIOBOE PAaBHOBECHUE), HIEKTPHUUECKUE SBJICHUS B
YKUBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOSHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPABIX TeJ, JKUAKOCTEH M Ta30B, JJIEKTpUYECKHE
CBOMCTBa METAJIOB, JIEKTPOJIUTHYECKAs JUCCOLMALNS, TaJIbBAaHUKA.

TI'eoepaghus: BaxxHOCTH BO3]lyXa, BETPbI, OapOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABMKEHUH C UCIIONIBb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIIUIHUKY, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS MMIIyJbCa B TEXHHKE (pakeTa,
BOJOMET M JIpyrue), JBUTATEeNIb BHYTPEHHETO CropaHus, NapoBas TypOuHa, OBITOBOM
XOJIOJWIIBHUK, KOHAUIMOHEP, TEXHOIOTUHU MOJIy4Y€HHUs] COBPEMEHHBIX MAaTE€pPUaIoB, B TOM YHCIIE



HAaHOMATEpPHAJIOB, M  HAHOTEXHOJOTHM,  DJIEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE
JNEKTPONpPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, dSJIEKTpOHArpeBaTelbHbIE MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTHBAHUKA.

11 KUIIACC

Pa3zgea 4. diekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA

[locTostHHbIE MarHuThl. B3auMopaeicTBME NOCTOSHHBIX MAarHMTOB. MarHutHoe moJe.
Bekrop marauTHOM MHAYKIUH. [IpMHIMI Cynepro3uMu MarHUTHBIX 1OJIeH. JINHUY MarHUTHOU
uHAyKuuy. KapTuHa TMHUIA MarHUTHOW MHIYKUUU ITOJIS IOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe 10JIe TPOBOJAHUKA C TOKOM. KapThHa NWHMA MHAYKIIMM MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOIO KOJBLEBOI'O IMPOBOJHUKA, KATYLIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuita Amniepa, €€ MOJlyJib U HallpaBJICHHE.

Cuwia Jlopenna, e€ MOAynbp M HampaBiieHue. JIBUKEHUE 3apsHKEHHOM 4YacTHIBI B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBneHue HNEeKTPOMArHUTHOM MHAYKIMHU. [lOTOK BekTOpa MAarHUTHOM MHIYKLHH.
DIEKTPOABMKYIIAS CUJIA MHIYKIIMU. 3aKOH 3JIEKTpOMarHuTHOU uHaykuuu dapazes.

BuxpeBoe siekTpuueckoe Mose. DNEeKTPOJBMXKYIIas Cuia HHAYKIMU B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOTHOM MarHMTHOM II0JI€.

[IpaBuio Jlenna.

NHayKkTUBHOCTD. SIBICHHE CAMOUHIYKIIMH. DJICKTPOIBMKYINAS CHJIa CAMOUHIYKITUH.

DHeprusi MarHuTHOTO TOJIsl KATYIIKHA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHu4yeckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: TIOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIIU SJIEMEHTAPHBIX YaCTUII, MHIYKIIMOHHAS MEYb.

Llemoncmpayuu

OmneIT OpcTena.

OTKIJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM T1OJIEM.

JIuHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumopeiicTBue ABYX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

[ericrBue cuiibl JIopeHIia Ha HOHBI JIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCHMOCTD DJICKTPOIBHKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBlieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3yuenne MarHuTHOTO TOJISI KATYIITKHA C TOKOM.

HccnenoBanue necTBUSI TOCTOSHHOTO MarHWTa Ha PaMKY C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Pa3nen 5. KosieOanusi u BOJIHBI
Tema 1. Mexanuueckue u 31eKmMpOMaAZHUmMHblE KOJ1OAHUS
Konebarenbnass cucrema. CBOOOgHBIE MexaHWuYeckue Kkojebanusa. [apmonmueckue
koneOanus. Ilepuwon, wacrora, ammutyaa W ¢asza koneOanmid. [IpyXKWHHBI MasSTHHK.
MaremaTHuecKkuii MasTHUK. YpaBHEHHME rapMOHMYEeCKHX KkojeOanuii. [IpeBparienue sHepruu
[IPU TAPMOHUYECKHUX KOIeOaHUIX.



Konebarenbublii koHTYp. CBOOOIHBIE 3IIEKTPOMArHUTHBIE KOJEOAHUS B UACATHHOM
KOoJeOaTeJIbHOM KOHType. AHAJOTUSl MEXKIYy MEXaHUYECKUMU U DJIEKTPOMArHUTHBIMU
kosiebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HICATLHOM KOjeOaTeIbHOM
KOHTYpE.

[IpencraBiaenue o 3aTyxammuX KojeOaHUIX. BbIHYXIeHHbIE MEXaHHMYECKHE KOJIeOaHus.
Pe3onanc. BeiHyXIeHHBIE JIEKTPOMArHUTHBIE KOJIeOaHusl.

ITepemenHbIil TOK. CUHYCOMIAIbHBIA NIEPEMEHHBIM TOK. MOIHOCTh [EPEMEHHOIO TOKA.
AMITTUTYIHOE U IEUCTBYIOLIEe 3HAUEHUE CUIIbI TOKA U HAPSKEHHUSI.

Tpancdopmarop. [IpomsBoacTBo, mepegaya W NOTPEOJIICHUE 3IEKTPUUECKOW HIHEPTHUU.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJACTBE 3JeKTpodHepruu. KymabTypa ucCHoiab30BaHus
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HU.

TexHuuyeckue YCTpOCTBA U TPAKTHUECKOE MPUMEHEHHE: JJIEKTPUYECKHII 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JINHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KoJieOaTeIbHON CUCTEMBI (TIPYKHHHBIN WM MaTeMAaTHYECKUAN
MasITHHK).

HaGuroieHne 3aryxaromux KojJeOaHu.

HccnenoBanue CBONCTB BBIHYXICHHBIX KOJIeOaHUH.

HabGmonenue pezonanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.

OcuuorpaMMbsl — (3aBUCUMOCTH  CHJIBI  TOKA U HalpsOKEHUST OT BPEMEHM) s
3IEKTPOMArHUTHBIX KOJeOaHHi.

Pe3onanc mpu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJIEHCATOPA.

Monenb TMHUY 37IEKTpoIIepeiadH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

HccnenoBanue 3aBUCMMOCTH NIEpUOAA MaJIbIX KOJI€OaHHM rpy3a Ha HUTU OT JUIMHBI HUTH U
Maccsl Ipy3a.

HccnenoBanne TMepeMEHHOr0 TOKa B IENM W3 IOCIEI0BATEbHO COEAMHEHHBIX
KOHJCHCATOpa, KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

MexaHnueckue BOJIHBI, ycaoBHs pactipocTpanenus. [lepuon. CkopocTs pacrpocTpaHeHHs
u januHa BosHBL. Ilomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXAHUUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3Iy4EHHUsS JJIEKTPOMAarHUTHBIX BOJIH. B3anMmuas
opueHranus BekTopoB E, B, V B snexrpomarautHON BOaHE. CBOMCTBAa 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)KCHHE, IMpeJIoMJIeHHe, moispu3anus, audpakuus, uHrepdepenuns. CKOpocTh
AIIEKTPOMAarHUTHBIX BOJIH.

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

[TpyHIMIIBI paguOCBsI3U U TeAEBUACHUA. Paguonokanmys.

DONEeKTpOMarHUTHOE 3arpsi3HEHNE OKPYKAroIIel Cpeibl.

TexHuueckue ycTpoicTBa M INMPAKTUYECKOE NMPUMEHEHHE: MY3BbIKaJIbHBIE MHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, paiuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacrpoOCTPaHEHHUE TOMEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneG:mromeecs Teno Kak HCTOUYHUK 3BYKa.

Habmionenue oTpaxxeHus U MPEIOMICHUS MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeHuu u UG pakiini MEXaHUIeCKUX BOJTH.



3BYKOBO pe30HaHC.

Habmoienue CcBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJOM M YacTOTOU
KOJICOAHUH.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HUE, MpPEIOMIICHHE,
noJsipu3anus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeliHOe pacpOCTpaHEHUE CBETA B OHOPOIHOMN Cpefie.
JIyud cBeta. ToYeUHBIN UICTOYHUK CBETA.

Otpakenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHHne M300pakeHUl B IIIOCKOM
3epKaje.

[Ipenomnenue cBera. 3akOHBI MpEIOMJICHHS CBeTa. AOCONIOTHBIM  MOKa3arelb
npenomiieHusi. [lomHoe BHyTpeHHee oTpakeHue. [IpenenbHBI yron MOJHOTO BHYTPEHHETO
OTpaKEHMUS.

Hucnepcus cBeta. CrnoxxkHbli cocTaB 6enmoro cera. L[ser.

CoOuparomue W paccewBaromue JHUH3BL. ToHKas nuH3a. DOKYCHOE pPACCTOSHUE U
onTHYEeCKas cuiia TOHKON JuH3bL. [locTpoeHne n3o00pa>keHuit B COOMPAIONINX U PACCEHBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUYECKON ONTUKH.

BonnoBas onrtuka. Wurepdepenuus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEPGEPEHIIMOHHONW KapTUHE OT JIBYX CHH(a3HBIX
KOT€PEHTHBIX HCTOYHUKOB.

Hudpakmus cBera. [udpakuuonnas pemérka. YcioBue HAOMIOACHHUS TJIABHBIX
MaKCHUMYMOB TIpH MaJIeHUA MOHOXPOMATHYECKOTO CBETa Ha JUPPAKIIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue ycTpoWCTBa W MpPaKTUYECKOE MPUMEHEHME: O4YKH, Jiyna, (oToammapar,
MPOEKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIEeCKOM, BOJIOKOHHAs OMNTHKa, AU(PPaKIHOHHAS
peméTKA, OISAPOULI.

Llemoncmpayuu

[TpsimonuHeHOEe pacHpocTpaHEHHE, OTpakeHHWE U MperoMieHue cBeTa. Onrtuueckue
npUOOPBHI.

ITonHOe BHyTpeHHEE OTpaxeHnue. Mojiens CBeToBOAA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Mopenu MUKpOCKOIa, TEIECKOIIA.

Hab6mronenue untepdepeHium cera.

Hab6nronenue nudpakuuu cBera.

Habmonenue nucnepcun cBeta.

[TosryueHue cekTpa ¢ MOMOIIBIO TPU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEHIETKH.

Habmroienue nosisipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3mepenne nokaszaresns NpeaoMIICHHs CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Hab6nronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cienUAJIbLHOM TEOPUH OTHOCHTEIbHOCTH
['paHunbl NPUMEHUMOCTH KJIACCHMYECKOM MeXaHWKH. [locTymarsl cnienuanibHOM TEeopuun
OTHOCUTCJIBbHOCTU: WHBAPUAHTHOCTb MOAYJIA CKOPOCTH CBC€Ta B BaKYyMC, MMPUHIUIT
OTHOCHUTEJIBHOCTH DWHILITEHHA.
OTHOCHUTENBLHOCTD OIHOBPEMCHHOCTH. BaMCHHCHI/IC BPCMCHU U COKpAIICHUC NJIMHBI.
DHEPrus ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl € SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPrUs MOKOSL.



Pazgen 7. KBanroBasi ¢pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. Dopmyna [lranka cBs3u sHEpruM POTOHA C €ro YaCTOTON. DHEPTUS U UMITYIIHC
doroHa.
OtkpeiTue u wucciaenaoBanue Gorodddexra. Ombitet A. I. CromeroBa. 3aKOHBI
doroaddekra. YpaBuenue Ditnmreitna s pororddexra. «KpacHas rpanuna» gorosdpdexra.
JaBnenue cBera. OnwiTel [1. H. JIeOGenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHu4eckue yCTPOHCTBA W TNPAKTHYECKOE NpPUMEHEHHE: (OTOINEMEHT, (OTONATUHUK,
coJiHeuHas OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®otod(deKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.
HccnenoBanue 3akoHOB BHeIIHETo GpoTodddexra.
CBeToaHoI.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mopnens aroma Tomcona. OnbiTel Pesepdopna mo paccesnuto o -dactwil. [lnanerapHas
monenb atoMa. [locrynarer bopa. Usnydenue u nornomieHue GOTOHOB NpU MEPEXOAe aroma C
OJIHOTO YpOBHSl BSHepruum Ha JApyro. Buasl crnexkTpoB. CrnekTp YpOBHEW 3HEpPruuM aroma
BOZOpPOJA.
BousinoBsie cBolicTBa yactull. Bosubl ne bpoissa. KopnyckyiisipHO-BOJIHOBOM Tyanu3Mm.
CHoOHTaHHOE U BBIHY)KJIEHHOE U3JIyYEHHUE.
TexHudeckne yCTpOMCTBA W IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(criekTpockoI), 1a3ep, KBAHTOBbIM KOMIBIOTEP.
Jlemoncmpayuu
Monens onsita Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HaOGnroneHue nuHeyaThIX CEKTPOB U3ITyUEeHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol
HabGmronenue muHeRvyaToro crexkTpa.
Tema 3. Amommnoe aopo
OKCHEepUMEHThI,  JIOKa3bIBAIOLIME  CJIOXHOCTh  CTPOCHHS  sjpa. OTtkpsITHE
panuoakTuBHOCTU. OmBITH Pezepdopna mo onpeneneHuio cocraBa paguoakTUBHOTO H3IIy4eHHs.
CaoiicTBa anbda-, 6era-, raMma-u3IydeHus. BiusHue paJuoakTUBHOCTH Ha KUBbIE OpraHU3MBI.
OtkpbiTHEe TpoTOHa W HeWTpoHa. Hykmonnas mojnens sapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uncio siapa. M30Tornsl.
Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['aMma-usinyueHue. 3akoH
paZvoaKkTUBHOIO pacmaja.
OHeprus cBI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
Snepusle peaknnu. [lenenue u CUHTE3 SAED.
SAnepubiii peaxktop. Tepmosnepublii cuHte3. IIpobremMbl M MEPCHEKTUBBI  SJIEPHOM
SHEPIreTUKU. DKOJOTUYECKHE ACTIEKTHI SI€PHOM SHEPreTUKH.
OnemeHTapHble YacTULIBl. OTKPBITHE TO3UTPOHA.
MeTop1 HaOIOIEHUS ¥ PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.
OyHnaMeHTaIbHbIE B3auMoAecTBUs. EquHCTBO (hru3nyeckoit KapTHHBI MHpa.
TexHuueckne yCcTpoMCTBa M MPAKTUUYECKOE MPUMEHEHHE: TO3UMETpP, kamepa BuibcoHa,
SJICpHBIN peakTop, aToMHasi bomoOa.
Jlemoncmpayuu
Cu€TurK MOHU3HPYIOLMX YACTHII.



Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul
HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

Pa3zgea 8. JiieMeHTHI ACTPOHOMHUM M ACTPOPU3UKH

Ortanbl  pa3BuTus acTpoHoMuu. llpukiiagHoe UM MHUPOBO33pPEHUECKOE 3HAUEHHUE
ACTPOHOMHUH.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKkue 3BE3/bI, MJIAHETHI, UX BUAUMOE JABHKECHHE.

Conneynas cucrtema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTHKU. JlUarpamma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTB». 3BE3bI
[JIABHOM MOCIEAO0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» I 3BE3] IJIABHOU
nocjea0BarenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
MIPOUCXOKACHUH U 3BOIoUMH COJIHLIA U 3BE3]T. DTallbl )KU3HU 3BE3 L.

Mineunsiii [Tyts — Hamra ['anaktuka. [lonoxxenne u nemwxenue Connua B ["anmaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa06ma. PaszOeranme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

Macmrabnas crpykTrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO /IaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro nonymapus 1 sipkue 3BE3/1bI.

Habmonenus B Teneckon JlyHsl, maner, Mneunoro Ilyrtu.

O0o0maroniee NnoOBTOPEHUE

Ponp ¢u3uku u acTpOHOMHUU B JKOHOMHYECKOM, TEXHOJOTHYECKOW, COIMAIIbHOW |
THYECKON cdepax [eATeTbHOCTH 4YelloBeKa, poJib M MeCTO (U3MKM U acCTPOHOMHH B
COBPEMEHHOM Hay4yHOW KapTWHE MHpa, pPOJb (U3NYECKOM Teopun B (OPMUPOBAHUU
npezcTaBiIeHuit 0 GU3NYeCcKOl KapTUHE MHUpPa, MECTO (PM3UYECKOM KapTHHBI MUpa B 00LIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABIECHUIN O IPUPO/IE.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocyiiecTBisieTcss ¢ Y4ETOM
COJIepXKATENbHbIX MEXIIPEIMETHBIX CBSi3ed C KypcaMHd MaTeMaTHKH, OHOJIOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Medscnpeomemnsie nousimus, CBS3aHHBIE C HM3YYEHHEM METOAOB HAYyYHOIO MO3HAHUS:
ABJIEHUE, Hay4YHbIH (hakT, rumores3a, (Qu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pelmieHUEe CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
NPU3HAKKU TOJO0HS TPEYTOJILHUKOB, ONPEIEIeHUE IUIOIAaIN TIIOCKUX GUryp 1 o0bEMa Ted.

buonocus: snextpuueckue SBICHUS B KUBOW HpHUpoJe, KojeOaTeabHbIE ABHKEHUS B
JKUBOM TIpUpOJIE, ONTUYECKUE SIBJICHUS B JKMBOM IPUpOJE, NCHCTBUE pagualii Ha >KUBBIC
OpraHU3MBI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpPUCTaNIMYECKash CTPYKTypa TBEPIBIX TEll,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIN3.

l'eoepaghus: marHUTHBIE TIOJIOCA 3€MJIM, 3AJI€KH MAarHUTHBIX pyl, (oTochEMKa 3eMHOU
MTOBEPXHOCTH, IPEICKAZAHNE 3EMIIETPICECHUI.

Texnonozus: MTMHUM DJIEKTPOIIEpead, T€HEPATOP MEPEMEHHOIO TOKA, 3JIEKTPOJBUTATED,
WHIYKIIMOHHAs TIe4b, pajap, pPaauoONpUEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-meus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenue ydeOHOro mpenvera «®dusmka» Ha ypoOBHE CpeHEro oOmiero oOpa3oBaHUS
(6a30BBI  ypOBEHB) JIOJDKHO  OOECMEYHTHh  JOCTHKCHHE  CICAYIOIUX  JIMYHOCTHBIX,
METAaIPEeIMETHBIX U MPEAMETHBIX 00Pa30BaTEIIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHUSA yueOHOro mpeamera «Pu3nKa» AOHKHBI OTPaXKaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLINXCSl PYKOBOJICTBOBATHCS C(OPMHUPOBAHHON BHYTPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHUEHTAIMil, MO3UTHUBHBIX BHYTPEHHUX
yOEXKIIEHUM, COOTBETCTBYIOIIMX TPAJULIMOHHBIM IEHHOCTSM POCCHUUCKOro  00IecTBa,
pacuIMpeHre KU3HEHHOTO OIbITa U OMbITA JAEITEIbHOCTH B IPOILIECCE PeaTu3alii OCHOBHBIX
HaIpaBJICHUN BOCITUTATEIHHOM IEATEIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OpMUPOBAHHOCTh TPAKIAHCKOM MMO3UMLMU  OO0YyYaroIlerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

MPUHATHE TPAJULIHUOHHBIX OOIEYETIOBEUECKMX T'YMAHUCTUYECKUX M JIEMOKPATUUYECKUX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO NESATEIIFHOCTh B MHTEPECaX T'PaXKTAHCKOTO OOIIECTBA,
y4acTBOBAaTh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

YMEHUE B3aUMOJICHCTBOBATh C COIMAIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIUSAMU ¥ Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOM JI€ATETLHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS

c(hOpPMUPOBAHHOCTH POCCUIMCKON TPaTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

IIEHHOCTHOE OTHOIIEHHWE K TOCYIapCTBEHHBIM CHUMBOJIAM, JIOCTHKEHHSIM POCCHHCKUX
yU€HBIX B 007acTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CITOCOOHOCTH OIIEHUBATh CUTYAIUI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B J€ATEIbHOCTH YUYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyIIEro;

4) 3¢TeTHYECKOT0 BOCIIMTAHUSA:

ACTETHYECKOE OTHOLIEHHE K MUPY, BKJIIOYas ACTETUKY HAYYHOT'O TBOPYECTBA, IPUCYILETO
¢u3nveckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEeC K pa3nuuHbiM cdepaMm TpodeCCHOHATBHOM JEeATENbHOCTH, B TOM 4YHCIIE
CBSI3aHHBIM C (PHU3MKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CITOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUH BCEU KU3HU;

6) 9K0JIOrH4Y€eCKOT0 BOCTUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYPBI, OCO3HAHHME TIJIOOATBFHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

IJIAHUPOBAHUE U OCYLICCTBICHUE NIEUCTBUM B OKPYXKAIOIIEW Cpele Ha OCHOBE 3HAHMSA
1eyield yCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBA;

pacHIMpeHHe OMbITa JEATEIbHOCTH HSKOJIOTMUECKOW HAmpaBJICHHOCTH Ha OCHOBE
UMEIOUTNXCA 3HAaHUN 10 (pusmKe;



7) IEHHOCTH HAYYHOTO TIO3HAHUS

Cc(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHUE IIEHHOCTH HAyYHOH JESTEIbHOCTH, TOTOBHOCTh B MPOLIECCE M3YUEHHS (DUUKH
OCYILECTBIISATh MMPOCKTHYIO U UCCIIEOBATEIBCKYIO JESITEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3oBble Jlornyeckue 1ecTBUA:

CaMOCTOSITENIbHO (POPMYIMPOBaTh M aKTyalU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPECIIATh LENH AeSTeIbHOCTH, 3a]aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBIICHUSX;

pa3pabaThIBaTh IUIaH PEHICHUs MTPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOUIUNXCA MaTepUAIbHBIX
¥ HEMaTEePUATBHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB IENSIM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJIMHHUPOBATh M BBINOJNHATH pPadOTy B YCIOBHSX pEaJbHOr0, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATHBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIeM.

Bba3zoBble uccienoBareibckme 1eiCTBUS:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMU TOHSATHSIMH W MeTOoAaMu (pU3U4ecKoi
HAYyKH;

BIIJICTh HABBIKAMHU YYEOHO-UCCIE0OBATEIBCKON M MPOEKTHOM NEATETbHOCTH B 00JACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIIeHHs 3aa4
(U3HYECKOTO COACPKAHUS, IPUMEHEHHIO Pa3IMIHBIX METOJIOB TIO3HAHHSI,

BJIQJIETh BHJAMHU JEATEIBHOCTH MO TMOJTYYSHHIO HOBOTO 3HAHUS, €r0 WHTEpIpeTaIui,
peoOpa3oBaHNI0 M TPUMEHEHUIO B PA3IMYHBIX YYCOHBIX CHUTYallUsSX, B TOM YHCIE MPH
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TIPUIMHHO-CIICJICTBCHHBIC CBSI3M W aKTyaJIM3WPOBaTh 3ajady, BBIJABUTATH
TUNOTe3y €€ pelleHHs, HaxXOIUTh apryMEHTHhl IJs JO0Ka3aTelbCTBa CBOUX YTBEPXKICHHIA,
3a/1aBaTh MapaMeTPbl U KPUTCPUU PEIICHHS,

aHAIM3UPOBATh TIONyYEHHBIE B XOJ€ peUIeHHS 3adaud pe3yiabTaThl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (popMynHpoBaTh COOCTBEHHBIC 33/Ja4d B 00pa30BATENBHON AEATEIHLHOCTH, B
TOM YHUCJIC TIPH H3yUCHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATh MPUOOPETEHHBIH OIIBIT,

YMETh IMePEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUYECKYIO 00JIaCTh KU3HEICITCILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE WJICH, TIPEJIaraTh OPUTHHAIBHBIC TOXObI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a]1a4H, TOMYCKAIOIINE AThbTEePHATHBHBIC PEIICHUSI.

Pabora ¢ undopmaumeii:

BJIQ/ICTh HABBIKAMH TOTY4YeHHUS MH(OpMAUU (PU3NYECKOTO COJEP>KaHUSI U3 MCTOUYHUKOB
pa3HbIX THUIIOB, CaMOCTOSITENIBHO OCYIIECTBISATh IOHMCK, aHAIMW3, CHUCTEeMATHU3alHUIi0 U
WHTEPIIPETANNIO HHPOPMAIINK Pa3IMYHBIX BUIOB U (HOPM MPEICTABICHHUS,

OLICHUBATh JOCTOBEPHOCTh MH(OPMALIHH;

UCIIONIb30BaTh CPEICTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pelIeHUN KOTHUTUBHBIX, KOMMYHMKAaTUBHBIX M OpraHM3allMOHHBIX 3a/ad C COOIIOJACHHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeH s, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€30TIaCHOCTH;



CO3/1aBaTh TEKCThl (DU3UYECKOTO COACP)KAaHUS B pa3IMYHBIX (opmatax ¢ yd&€Tom
Ha3HayeHus: WHGOpPMALMM ¢ UEJNEeBOM ayAUTOPHM, BBIOMpas ONTUMAaJIbHYIO (opMy
IPEJICTaBICHUS U BU3YaIU3aLUH.

KoMMmyHnKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

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

pacmo3HaBaTh MPEANOCHUTKA KOH(MIMKTHBIX CUTYAIMH U CMSATYATh KOH(IUKTHI,

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUKY 3pPEHHUS C HCIOIb30BAHHUEM S3BIKOBBIX
CPEICTB;

MOHUMATH U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHTHOW U WHANBUIYAILHON paOOTHI,

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN KaKJ0T'0 4ICHA KOJUIEKTUBA;

MPUHUMATh LEJIU COBMECTHOH JESITEIbHOCTH, OpPraHUW30BBIBATH M KOOPAMHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHUCTBUH, PACIpPElENATh POJIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHOM paboThI;

OIICHUBATh KaueCTBO CBOETO BKJIAJA M KaXJIOr0 y4YaCTHHMKA KOMaH/bl B OOIIMI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

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

OCYILECTBJIATh TMO3UTUBHOE CTPATErMYECKOE IIOBEJACHUE B Pa3JIMYHBIX CHTYAIUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIHATHBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIE TeiiCTBHUS
Camoopranusanus:
CaMOCTOSITENIFHO OCYIIECTBIISITh MO3HABATEIBHYIO AEATENBHOCTh B 00JacTH (U3UKHA U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (hOPMYITHUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITENIFHO COCTABIIATH IJIAH PEIICHUs PAcu€THBIX M KAa4eCTBEHHBIX 3ajady, TUIaH
BBITIOJTHEHUSI TMPAKTUYeCKo paboThl C€ Y4ETOM UMEIOUINXCS PECYpCcOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;
JTaBaTh OLIEHKY HOBBIM CHUTYAIUsIM;
pacIpsATh paMKH YI€OHOTO MPEMETa Ha OCHOBE JIMYHBIX TPEIOYTCHHIH;
JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pereHmue;
OIICHUBATh MMPUOOPETEHHBIN OTIBIT;
croco0cTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO JPYAUIMH B 00JacTh  (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIN U KYIbTYPHBINA YPOBEHbD.
CaMOKOHTPOJIb, YMOLHOHATBHBIH HHTEJIEKT:
JaBaTh OIEHKY HOBBIM CHUTYalldsM, BHOCUTh KOPPEKTUBBHI B AESITEIHHOCTH, OLIEHHWBATH
COOTBETCTBHUE PE3YIHTATOB IETISIM;
BJIQ/ICTh HaBBIKAMH MMO3HABATENBHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMBIX JCHCTBHIA
¥ MBICITUTEIFHBIX MTPOIECCOB, X PE3YIBTATOB U OCHOBAHHIA;
UCIIONIE30BaTh PUEMBI peICKCHH JIJIS OLIEHKH CUTYaIlid, BBIOOpA BEPHOTO PELICHHUS;
YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMAThH PEIICHUS TT0 UX CHIDKEHUIO;
MPUHUMATh MOTHBBI U ApT'YMEHTHI JPYTUX TPU aHAIU3E PE3YIbTaTOB ACATEIbHOCTH;
MPUHUMATH ce0sl, MOHUMAsi CBOM HEJOCTaTKU U IOCTOMHCTBA;
MPUHUMATh MOTHBBI U pTYMEHTBI IPYTUX TPU aHAIHU3E PE3YNIbTATOB ICATEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.
B nmporiecce qocTrKEHMS TMYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPAMMBI 10 (PU3UKE TSI
YPOBHsI cpefHero oO0Iero o0pa3oBaHus y O0yUYarOIIMXCS COBEPIICHCTBYETCS dMOIMOHATBHBIN
WHTEJJIEKT, MPEANOoIaralonuii ChOpMUPOBAHHOCTD:



CaMOCO3HAaHUS, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HANPABJICHUSI Pa3BUTHS COOCTBEHHOI SMOIIMOHATIBHOU cepbl, ObITh YBEPEHHBIM B ceOe;

CaMOpEeryJINpOBaHuUs, BKJIFOYAIOLLETO CaMOKOHTpOJIb, yYMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
U3MEHEHUSM U MPOSBIATh THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBALIMM, BKJIIOYAIOIICH CTPEMIICHHE K JOCTHKEHUIO LEIU U YCIEXY,
ONTUMM3M, UHULIMATUBHOCTb, YMEHUE JIEHCTBOBATh UCXO/S U3 CBOUX BO3MOYXKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHMUMATh SMOLMOHAIBHOE COCTOSHHUE APYTuX,
YUUTBIBATh €T0 IIPU OCYIIECTBICHUH OOIIEHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOUAIOIIUX CIIOCOOHOCTh BBICTPAaWBATh OTHOIICHUS C JPYTUMU
JFOAbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

HPEAMETHBLIE PE3YJIbTATHBI

K xonny oOyuenusi B 10 kJjacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0YUaIOLIUXCSl YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEpaxX posib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHOM KapTUHBI MHUPA, B Pa3BUTUHU COBPEMEHHON TEXHUKH U TE€XHOJOTUM, B MPAKTUUYECKOU
JIeITEeIILHOCTH JIFOICH

VUUTBHIBATh TPAHUIBl MPUMEHEHUS HW3YYECHHBIX (PU3NYECKUX MOJENel: MarephalbHas
TOYKa, MHEpUUAIbHAs CHUCTEMa OTCYETa, aOCOJIOTHO TBEPIOE TEJIO, UACAIbHBIA ra3, MOJEIU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBINA FIEKTPUUYECKUHN 3aps] IPU pELICHUU
buznyeckux 3aaay;

pacrio3HaBaTh (pU3MYECKHE SBIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHUsS BEUIeCTBa M DJIEKTPOJUHAMHKU:
pPaBHOMEpPHOE M PAaBHOYCKOPEHHOE MpPSMOJMHENHHOE MBIM)KEHHE, CBOOOJHOE NaJeHue Tel,
JIBIDKEHUE TIO OKPY)KHOCTH, WHEpLHMs, B3auMojencTBue Tei, nuddys3us, OpoyHOBCKOE
JIBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX TN, U3MEHEHHE 00bEMa TeN MpH HarpeBaHUU
(oxJ1aXx/1eHNUHN), TEMJIOBOE paBHOBECHE, NCIIApEHUE, KOHIEHCAUs, JIaBJIeHHE, KpUCTAILIIN3aIus,
KHUIIEHUE, BIAXKHOCTh BO3/1yXa, MOBBILIEHUE JABJICHUS ra3a MpU €ro HAarpeBaHUU B 3aKPBITOM
cocyzie, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMSI ra3a B H30Ipoleccax, JJIEKTpU3alus Tell,
B3aMMOJEICTBHE 3aps/10B;

ONMCHIBaTh MEXAHMUYECKOE JIBM)KEHUE, UCHOJb3ys (PU3MUYECKHE BEIUYMHBI: KOOpAUHATA,
IyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CHila, UMIYJIbC Tella, KHHETHYeCcKas
SHEprusi, NMOTEHIMalbHAs DSHEPIus, MeXaHHueckas paboTa, MeXaHMuYecKas MOIIHOCTh; IpHU
OMHMCAHUW TPABUIBHO TPAKTOBaTh (DU3MYECKH CMBICT UCIHOIB3YEMBIX BEIUYHMH, WX
0003Ha4YeHHsI U eIMHUIIbI, HAXOAUTh (JOPMYIIbI, CBA3BIBAIONINE TaHHYIO (PU3NYECKYIO BETUUYHUHY
C IpYTUMH BEIIMUYUHAMH,

ONKCHIBaTh HM3YYEHHbIE TEIJIOBbIE CBOICTBA TEN W TEIUIOBBIE SIBICHUS, HCIOJIb3Ys
dbusznuecKkue BEIMYMHBI: JaBIEHUE Ta3a, TeMIlepaTrypa, CpEeAHssl KWHETHYeCKas OSHEpTUs
XA0TUYECKOT0 JIBU)KEHUS MOJIEKYJ, CpeJHEKBaJpaTHuHasi CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprusi, padora rasza, KOd(pQHUIMEHT MOJE3HOr0 NEHCTBUS TEIUIOBOIO
JBUTATENS; IPU ONMUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKHUI CMBICI UCIIOJIb3YEMbIX BEJTUUMH,
uX O00O03HAYCHWS W EIVHHIIBI, HAXOIUTh (OPMYIBI, CBS3BIBAIOIINE MJAHHYIO (U3HUECKYIO
BEJIMYUHY C JPYTUMU BEIINYUHAM;

ONMCHIBATh U3YUYEHHBIE JJIEKTPUUECKUE CBOWMCTBA BEIIECTBA M AIEKTPUUYECKUE SBIICHUS
(mpotiecchbl), UCHONB3YS (U3NYECKUE BEIUYUHBL: AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOe MoJe,
HaMpsOKEHHOCTh  MMOJIS,, TOTEHLHUAN, pa3HOCTb MOTEHUUAJIOB; MpPU OMUCAHUU MPABHIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIONb3YEMbIX BEJIWYHH, WX OOO3HAUYEHUS W EAUHMUIIBI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMUUHY C IPYTUMH BETUYHHAMU;



aHATU3UPOBaTh (PU3MUECKUE MPOLECCHl U SBJICHUS, UCHONb3yd (U3NYECKHE 3aKOHBI U
MPUHIUIEL: 3aKOH BcemMupHoro TsaroteHus, |, |l u Il 3akonsr HeloTOHA, 3akOH coxpaHeHUs
MEXaHUYECKOW YHEPIUH, 3aKOH COXPAHEHUS MMITYJIbCa, PUHIUI CYNEPIIO3UIMN CHJI, TPUHLIUI
paBHOIPaBUsl MHEPLHUATIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KHHETUUYECKYIO TEOPUIO CTPOCHUS
BELIECTBA, I'Aa30BbIE 3aKOHBI, CBSA3b CPEIHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBUIKEHUS
MOJIEKYJI C aOCOJIOTHOM TemImepaTypoil, MepBbIii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KynoHa, mMpu 3TOM pas3indarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €r0 MaTeMaTUYeCKOE BBIPAKEHUE U YCIIOBUS (TPaHUIIbI, 00JIaCTH) IPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIC MPUHITUIIBI JIEHCTBUS MAIlIUH, TPHUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3ianyaTh yCIOBHs UX 0€30MacCHOrO MCIIOIb30BAHMS B IOBCEAHEBHON KU3HU;

BBITOJIHATh SKCIIEPUMEHTHI IO HCCIICAOBAHUIO (DU3MYECKUX SIBICHUH M TPOIECCOB C
UCIIONIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX H3MEpEHuil, Mpu dSToM  (HOpMyIHpOBaThH
npobnemy/3agady W TUNOTE3y YY4EeOHOrO OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI;

OCYILECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEpPEHHS (UIUYECKUX BEIWYHH, TPH ITOM
BbIOUpATh ONTUMANbHBIN CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXIYy (HU3NYECKUMH BEIMYMHAMU C HCHOJIB30BaHUEM
OpSAMBIX HW3MEPEHUH, MpH OSTOM KOHCTPYHMPOBAaTh YCTAaHOBKY, (PUKCHpPOBAaTh pE3ylIbTaThl
MOJTyYEHHOM 3aBUCUMOCTU (PU3UYECKUX BEIWYHMH B BUJIE TaOIHUI] U TpadUKOB, JeNIaTh BBHIBOJbI
10 pe3yJibTaTaM UCCIIEI0BaHUS;

coOnrofarh mpaBuiaa O€30MacHOrO TpyAa IMPH MPOBEACHUM HCCIENOBaHUI B paMKax
y4eOHOr0 OSKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATENLCKOM M TMPOEKTHOW JESTENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOT0 000PYAOBaHUS;

pemath pacu€THblE 3aJayd C SIBHO 33JaHHOM (PU3MYECKON MOJENblo, HCIONb3ys
dbuznyeckre 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHsI 33/1a4M BEIOUPATh (PUZNUYECKYIO
MOJieb, BBIACNATh (PU3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIUMBbIE IJs €€ peleHus,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAbHOCTD MOYUEHHOTO 3HAYeHUS (PU3NUECKO BETHUNHBI,

pemath KauyecTBEHHbIE 3aJauM: BBICTPAaWBATH JIOTMYECKH HEMPOTUBOPEUUBYIO ILIETIOUKY
paccyXIeHUI ¢ OOpoi Ha N3yUeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBIICHMUS;

UCIOJIb30BaTh NPU PELIEHUH Y4eOHBIX 3ajjad COBPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUH JUJIsl TOMCKA, CTPYKTYPHPOBAHUS, MHTEPHPETAIMU M TPEICTaBICHUS y4eOHOU W
HAYYHO-TIOMYJISIPHOW HMH(OpMAIUM, TOJYYCHHOW W3 PA3IUYHBIX HMCTOYHHKOB, KPUTHYECKU
aHAIM3UPOBATH MOTydaeMyro HH(OpPMAIIHIO;

NPUBOJIUTH TPUMEPHI BKJIaJa POCCHICKUX M 3apyOCKHBIX YUEHBIX-(QH3UKOB B Pa3BHTHE
HayKH, 00BbSCHEHHE MPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKWE 3HAHMUS 10 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MAaCHOCTH MU OOpaIIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, IS
COXpaHEHHUS 3/10pPOBbs U COOJIIOIEHUS HOPM IKOJIOTHYECKOTO TTOBEACHUS B OKpY>Kalolleil cpee;

paboTaTh B TpYIIE C BHIOTHEHUEM Pa3IMYHBIX COIUAIBHBIX POJICH, TUTAHUPOBATh PaboOTy
IpyNNbl, palUOHAIbHO pacHpeleNsiTh OOf3aHHOCTH U IUJIAHUPOBATh JESATENBHOCTh B
HECTAHJIAPTHBIX CUTYAllUSIX, aJICKBATHO OIIEHMBATh BKJIAJ KAXKJIOTO M3 yYYACTHUKOB TPYIIIHI B
peleHne paccMaTpuBaeMol IPOOIEMBI.

K xonmy oOyuenust B 11 Kiacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:

JEMOHCTPHUPOBATh HA MPUMEPAX pPOJib M MECTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOU
HAay4YHON KapTUHBI MHPA, B PA3BUTHUM COBPEMEHHOW TEXHUKH U TEXHOJIOTHM, B MPAKTUYECKOU
NeSITeILHOCTH JIF0/IeH, LIETTOCTHOCTD U €IMHCTBO (PU3UUECKOM KApTHHBI MUPA;

YVUUTHIBATh TPAHUIBl TPUMEHEHUS M3YYCHHBIX (U3HUECKUX MOJAENeil: TOYeUHBIN
QIIEKTPUYECKUIN 3apsii, Jyd CBETa, TOYCYHBIM HCTOYHUK CBETa, sAcpHAs MOJETh aToMa,
HYKJIOHHAs! MOJIEJIb aTOMHOTI0 SIIpa MPH pelIeHnr GU3NYECKUX 3a1au;



pacmo3HaBaTh (pU3MYECKHe SBICHUS (TIPOIECCH) U OOBSCHATH MX HA OCHOBE 3aKOHOB
ANEKTPOAUHAMUKHN U KBAaHTOBOHM (DU3HMKU: dJEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JECHCTBUS TOKA, B3aUMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHAYKINS, JACWCTBHE MAarHUTHOTO IMOJIA Ha MPOBOAHMK C TOKOM U JBIKYILIUICS 3apsl,
AIIEKTPOMArHUTHBIE KOJICOaHUS M BOJHBI, IPSIMOJIMHEHHOE pacpOCTPaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, uHTepdepeHuus, audpakuus U TMOJNSIpU3ALUS CBETa, JUCIEpCUsi CBeTa,
doroanekrpudeckuit 3¢ dekt (pororddekr), CBeTOBOE JaBlIeHUE, BOSHUKHOBEHUE JIMHEHYIATOTO
CIEKTpa aToMa BOJI0PO/la, €CTECTBEHHAsl U ICKYCCTBEHHAs PaIMOaKTUBHOCTD;

ONMCHIBATh M3YUYCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE, ONTHYECKUE,
ANEKTPUUYECKYIO MPOBOJUMOCTh Pa3IMYHBIX CPENl) U JIECKTPOMArHUTHBIC SIBICHUS (TIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHUE BEIUYMHBL: DJIEKTPUYECKHH 3apsii, cuja TOKa, DIEKTPUYECKOe
HaNpPsDKEHUE, JIEKTPUUECKOE COMTPOTUBIICHUE, PA3HOCTh MOTEHIIHANIOB, SJIEKTPOABUKYIIIAs CHUIA,
paboTa TOKa, MHAYKLIMS MarHuTHOro mojs, cuwia Ammnepa, cuia JlopeHua, MHAYKTUBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOT0 M MArHUTHOTO MOJIeH, MEepUOJ] W 4YacToTa KoieOaHui B
K0JIeOATEIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOsSHHE M ONTHUYECKas CUja JMH3bI, MPU OMUCAHUHM MPABHIBHO
TPAKTOBATh (PUIWYCCKUN CMBICT HCIIOJB3YeMbIX BEIMYMH, WX OOO3HAYCHUS W CIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HMUECKYIO BEJIHMUMHY C IPYTMMU BETUYUHAMU;

ONKCBHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUS W TPOLECCHI, HUCIONB3YS (PHU3UUECKUE
BEJIMUMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETAa, SHEPTus W
UMIyNbC (OTOHA, TEPHOJ IMOoJypaclaza, SHEPTus CBSI3M AaTOMHBIX sIep, HPU OMUCAHUU
MPAaBUJIBHO TPAaKTOBAaTh (U3MYECKUN CMBICI HCIOIB3YEMbIX BEIMYMH, HUX OOO3HAYCHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIOIINE JaHHYIO (DU3UUYECKYIO BEIUYUHY C JIPYTUMHU
BEJIMUYMHAMU, BRIYUCIATH 3HAUCHUE (PU3NYECKON BEJTMUHHBI;

AHAIN3UPOBATh (U3NYECKUE TMPOIECCHl M SBJICHUS, UCHOIb3Ys (PU3NYECKHE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TIOCTEAOBAaTENbHOTO W MAPAIIENBHOTO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH 3JIEKTPOMAarHMUTHOM  WHIYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PacHpOCTPaHEHHUs] CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHHME OWHIITeHHa 111 Qorodrddexra, 3aKOH COXPaHEHUsS] HHEPTUU, 3aKOH
COXpPAaHEHHUsSI MMIYJbCa, 3aKOH COXPAHEHHUS DIIEKTPUUECKOro 3apslia, 3aKOH COXpPaHEHUs
MaccoBOI'0 4YMciia, MOCTyjlaThl bopa, 3aKOH paJMOakTUBHOrO pacmnajaa, HMpU ITOM pa3inyaTh
CIIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €0 MAaTeMaTH4YeCKOe BBIPAKEHHE W YCIOBUSA (TpPaHMIIBI,
00acTi) IPUMEHUMOCTH;

OTIpE/ICNIATh HAIpPaBJIICHWE BEKTOpa MHAYKIMM MArHUTHOTO IOJIS MPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenna;

CTPOUTH M ONHCHIBATh N300paskeHHe, CO3/1aBaeMOe MNIOCKUM 3€PKaJIoM, TOHKOH JIMH30M;

BBITMOJHATh JKCIIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SBJICHUM W MPOLECCOB C
UCIIONB30BAaHMEM TPSMBIX W KOCBEHHBIX HW3MEpEHUil: mpu 3ToM  (GOpMyIUpOBaTh
npobnemMy/3ajady W TUIOTE3y y4eOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAMUTD OMBIT M POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISATh TIPSIMbIE W KOCBEHHBIE H3MEPEHHUS (U3MYECKUX BEIUYUH, TPH STOM
BBIOMpATh ONTUMANBHBIN CHOCO0 M3MEpEeHUss M HCMOJIb30BaTh HM3BECTHBIE METOIBI OICHKU
MOTPENIHOCTEN U3MEPEHUN;

HCCJICIOBATh 3aBUCUMOCTU (PU3MYECKHUX BEJIMYUH C UCTIOIB30BAHUEM MPSIMBIX H3MEPECHUN:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
Gu3MYECKUX BENWYMH B BHAE TaOIUIl W TpapuKOB, JeNaTh BBIBOABI IO pe3ylbTaTam
UCCJIEIOBAHMUS,

coOnronarh mpaBuiaa O€30MacHOTO TpyAa MPHU TPOBEACHUM HCCIECIOBAaHUN B paMKax
y4eOHOrO0 SKCIIEPUMEHTA, Y4eOHO-UCCIENOBATENILCKOM M  TMPOEKTHOW JESATENbHOCTH C
UCIIOJIb30BaHNEM U3MEPHUTEIBHBIX YCTPOUCTB M JIA0OpaTOPHOTO 000PYAOBAHHS,



pemiath pacy€THble 3aJadyd C SIBHO 33JaHHOM (DU3MUYECKOW MOJENbIO, HCIONb3Ys
(bu3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBMS 331a4l BbIOUpPATh (PU3MUECKYIO
MOJIENIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBIE UIs €€ pEeLIeHHUS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH I1OJIyYEHHOTO 3HaUeHUsI (PU3MUEeCKOi BEINUHHBI,

pelarb KayeCTBEHHbIE 3aJa4yM: BBICTPAMBATh JIOTMYECKU HEIPOTHUBOPEYMBYIO LENOYKY
paccyKIeHUI C OIIOPOi Ha N3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SABICHMUS;

UCTOJB30BaTh MPH PELIICHHH Y4YeOHBIX 3aJad COBpPEMEHHbIE HH(OPMAIOHHBIC
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAllMM U IPEICTaBICHHUs y4yeOHOH u
HAYYHO-TIOMYJISIPHOH HMH(OpMAIUM, NOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh [10JIy4aeMy0 HH(POPMALUIO;

OOBSACHATH NPUHLIMIIBI ICHCTBUS MAIIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB, pa3anyarh
yCIIOBUS UX 0€3011aCHOT0 MCII0JIb30BaHMsI B [TIOBCEJHEBHOM JKU3HU;

NPUBOUTH TPUMEPHI BKJIAaJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HAaYKH, B 00BsCHEHHE IPOLIECCOB OKPYKAIOLIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHA;

UCTIOJIB30BAaTh TEOPETHUECKUE 3HAHUSA TO (U3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHus 6€30MaCHOCTH MIPHU OOpALIEHUHU C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, JJIS
COXPaHEHMsI 3/I0POBbsI U COOJIIOZICHUS HOPM IKOJIOTHYECKOTO ITOBEIEHUS B OKPYXKAIOLIEH cpene;

paboTaTh B IpyIIIE C BHIIOIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIeH, IUIAHUPOBATh padoTy
TPYIIIbI, PalMOHAIBFHO paclpelneNiaTh OOS3aHHOCTH W  IUIAHUPOBATh JICATENIHOCTH B
HECTaHJAPTHBIX CUTYaLMUsX, aJeKBaTHO OLICHMBATh BKJIAJ KaXKIOTO M3 yYaCTHUKOB T'PYIIIBI B
peleHre paccMaTpuBaeMoOi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4yacoB JJIeKTPOHHbIE
. HaumeHnoBaHue pa3aesioB U TeM (nudpossbie)
Ne i/l OpOrpaMMbE Beero KO6HTp0JILHLIe HpﬁaRanecmle 06pA30BATENBHBIE
padoThI padoThI pecypesI
Pa3znen 1. PU3UKA U METO/JIbI HAYYHOI'O ITIO3HAHU S
11 ®u3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 2 bubmorexa [IOK
' AIbL HayH https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Jlunaika ! https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 https://m.eds00.ru/7f41bf72
Hroro mo pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnunorexa [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBEI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUSI BEILIECTBA. 5 bubnnoreka [JOK
' da30BbIC IEPEXO/IBI https://m.edsoo.ru/7f41bf72
Wroro no pazneny 24
Paznen 4. 9JIEKTPOJANHAMUKA
bu6mmorexa [IOK
4.1 DEKTPOCTATHKA 10 ! https://m.edsoo0.ru/7f41bf72
4.2 [TocTosiHHBIH 31ekTpruyecKuil TOK. TOKH B 12 1 bubnnorexa [JOK



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

‘ Pa3IUYHbIX Cpelax

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

Utoro no pazneny 22
PeszepBHoe Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

TEMATHYECKOE INTAHUPOBAHUE

11 KJIACC
KounyecTBO 4yacoB JJIeKTPOHHbIE
Ne i/l f;ﬁ‘;?;ﬁ:::me PAILCIOB M TEM Beero Kontposbubie IIpakruueckue E,Ig;)g? OOBB:TIE?ILHH e
padoThI padoThI pecypebi
Paznen 1. JIEKTPOANHAMUKA
11 MaruauTtHoe nojie. DJeKTpOMarHuTHas 11 1 3 bubnnorexa [HOK
WHTYKIIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA 1 BOJIHbBI
21 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [HJOK
KoJIeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4YecKkHe U dJIEKTPOMArHUTHBIE 5 1 bubnnorexa [HOK
BOJIHBI https://m.edsoo.ru/7f41c97c
bubnnoreka [JOK
23 Ok 10 3 https://m.edsci.ru/?f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIbHOCTH

31 OCHOBBI crielIMaIbHON TEOPUHU 4 1 bubnunoreka [JOK
' OTHOCHUTEJIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
. bubnuotexa [JOK
4.1 D7IeMEHTHI KBAHTOBOM ONTHKH 6 https://m.eds00.ru/7f41c97¢
bubmuorexa [JOK
4.2 Crpoerne aroma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 ATOMHOE 571pO S https://m.edsoo.ru/7f41c97c
Wroro no pazneny 15



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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Paznen 5. 9JIEMEHTBI ACTPOHOMMUU U ACTPOPU3UKHU

51 DJIEMEHTHI aCTPOHOMHUH U aCTPOPHU3UKH 7 BH6H_HOTCKa HOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pasnen 6. OBOBHIAIOIIEE IIOBTOPEHHUE
bubnnoreka [HOK
6.1 O0obmaiomee nosToperHe 4 https://m.edsc%.ru/?f41c97c
Wroro no pazueny 4
PesepBHOe Bpems 3
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHUE
10 KITACC

KoaunuecTBO 4acoB

DJIeKTpoHHbIe U pPOBbIE

JI:;-)H Tema ypoka Beero Kontpoanunie IlpakTnueckme  00pa3zoBaTe/bHbIC
padoTbI padoTbI pecypcbl
®u3uka — Hayka o npupone. Hayunsie bubmumoreka [IOK

1 1 .

METO/IbI IIO3HAHKS OKPY/KAOIIET0 MUPa https://m.edsoo.ru/ff0c32e2

2 compevenmolt ayanoi xeprusssnpo. 5 ) buGmoresa LIOK

N o https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN JESITeTbHOCTH JII0IeH
MexaHuueckoe IBUKEHHE.

3 OTHOCUTEIHHOCTh MEXAaHUUECKOTO 1 bubnuorexa [JOK
nsrkenus. [lepeMerenue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHe

4 PaBHOMEpHOE MPAMOIMHEWHOE IBUKEHUE 1 bubmorexa LHOK

https://m.edso0.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MPSIMOJIUHENHOE 1 bubnnorexka [JOK
JBHKEHHE https://m.edsoo.ru/ff0c372e

6 CBoOosiHOe majieHune. Y CKOpeHue 1 bubnnoreka [JOK
CBOOOJTHOTO TaJCHUSI https://m.edsoo.ru/ff0c39cc
KpusonmueliHoe nBuxkenue. J[BrmxeHue bubnnorexka [JOK

7 . 1 .

MaTepUaIbHON TOYKH 110 OKPY>KHOCTH https://m.edsoo.ru/ffOc3ada

B nepumammme cnoreuns orcuers. Hepoii ) buGmnorexa LIOK

’ https://m.edsoo.ru/ff0c3be8
3akoH HproToHa

;| Mo, Coms Homom ey | B LOK

' . https://m.edsoo.ru/ff0c3be8
MaTepHUaTHLHOU TOUKH

10 Tperwnit 3akoH HproTOHA 17151 MaTEpHATBHBIX 1 bubnnorexa [JOK
TOYEK https://m.edsoo.ru/ff0c3be8

11 3aKoH BceMupHoro TsaroreHus. Cuna 1 bubnuorexa [IOK



https://m.edsoo.ru/ff0c32e2
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TAXCECTH. HepBaﬂ KOCMHYECCKasA CKOPOCTh

https://m.edsoo.ru/ff0c3d00

bu6mmoreka [IOK

12 Cuita octH. 3akoH ['yka. Bec Tema
yupyr YK https://m.edsoo.ru/ff0c3e18
Cuina tpenus. Koapdunment tpenus. Cuna
13 con OTFI/)IBJ'IGHI/I}I 1| (11)/1(1) BLII/I)KCHI/II/E) Tena B bubmorexa [IOK
p pr A https://m.edso0.ru/ff0c3f76
KUJKOCTH WIJIH Ta3e
[TocTynaTenbHOE U BpalaTeIbHOE JBUKCHHEC
a0COJIIOTHO TBEPOTO Tesia. MOMEHT CHITBI. bubmuorexa [JOK
14 " .
[Tnedo cuibl. YcinoBusi paBHOBECHUS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
Hmnynsc MaTepuanbHONW TOYKU, CUCTEMBbI
MaTepuaibHbIX TOUYEK. MIMIysbe cuibl. 3aKoH bubnnorexa [JOK
15 .
COXpaHEHHsI UMITYJIbca. PeakTHBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHC
PaGora u momHOCTh cuibl. Kunetnueckas
16 SHEPrus Marfau nanbHOW Touku. Teopema 00 bubmorexa [IOK
P p OTKH. | COp https://m.edsoo.ru/ff0c4502
W3MEHEHUU KHHETUYECKOW SHEPTUU
[TorenuuanbHas sHeprus. [loreHnuanpHas
17 SHEPTUs ynpyro neopmMupoBaHHOM bubnuotexa [JOK
npyXHuHbL. [loTeHIIManbpHas SHEprus Tena https://m.edsoo.ru/ffOc461a
BOJIM3M MMOBEPXHOCTH 3eMITH
[ToTeHIMATBEHBIC U HEMOTECHITUATBHBIC CHITBI.
CBs13b pabOTHI HEMOTEHIIUAIBHBIX CHIT C
18 I/ISMCH&ISHI/ICM MexaHquIclKoﬁ JHEPTUU bubmorexa [JOK
p https://m.edsoo.ru/ff0c478c
CUCTEMBI Tell. 3aKOH COXPaHEHUS
MEXaHUYECKON YHEPTUU
JlaGopaTtopHas pabota «VccnenoBanue CBs3H
19 paboThI CHIIBI C U3MEHEHHEM MEXaHHUYECKOM
SHEPTUU Tella Ha MPUMEPE PACTHKESHUS
PE3UHOBOTO KIyTa»
KonTponpHas pabota no teme «KnHemaTtuka.
P p bu6mmoreka [IOK
20 JnaaMuka. 3aKOHBI COXpaHEHUS B

MCXAaHHUKE»

https://m.edsoo.ru/ff0c4b74
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OCHOBHBIE TTOJIOKEHUS MOJICKYJISIPHO-

bu6mmoreka [IOK

21 KMHETUYECKON Teopuu. bpoyHOBCKOE https://m.eds00.ru/ffocadc?
newkenue. ubdysus
XapakTtep JBMKEHUS U B3aUMOCHCTBUSA
22 YyacTHIl BellecTBa. Moienu cTpoeHust ra3os,
KUJKOCTEH U TBEPABIX TEIl
23 Macca mounekyn. KonndecTBo BeliecTsa.
[TocTostnnas ABoraapo
24 TermmoBoe paBHOBecue. TemnepaTrypa u e€
u3mepenue. lllkana temneparyp Llenbcus
o5 HUneanpusri raz 8 MKT. OcHoBHOE bu6mmoreka [IOK
ypaBuerne MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
2% CpeaHEel KHHETUYECKON SHEPTUU ABUKECHUS bubnuorexa [JOK
MoOJIeKyJ1. YpaBHeHue MeniesneeBa- https://m.edsoo.ru/ffOc511e
Kunaneiipona
27 3akoH /lambToHa. ["a30BbIC 3aKOHBI
JlaboparopHas pabota «lccrnenoBanue
28 3aBHCUMOCTH MEX/Ty IapaMeTpaMu
COCTOSIHUSI Pa3pEKEHHOI0 ra3ay
29 N3onpoueccel B uAeaIbHOM ra3e u ux bu6mmoreka [JOK
rpadguyeckoe mpeacTaBIcHHE https://m.edsoo.ru/ff0c570e
BryTpeHHss dHeprus TEpMOANHAMHYECKON
30 CHUCTEMBI M CIIOCOOBI €€ N3MEHEHUS. bubmuorexa [JOK
KonudectBo Teriorsl U paborta. BuyTpeHHsist https://m.edso0.ru/ff0c5952
SHEPrUsi OJHOATOMHOIO UJICATBHOTO Ta3a
31 Buasl Tenonepenaun bubmiorexa LJOK
https://m.edsoo.ru/ff0c5c36
Y nenbHas TEMIOEMKOCTD BEIIECTBA.
32 Kf)[nnquTBo TETUTOTHI TIPH Tgimonepe;laqe. bubmorexa [IOK
. https://m.edsoo.ru/ff0c5c36
AnuabaTtHbIi mporiecc
33 [lepBrlii 3aKOH TEPMOJUHAMUKY U €TI0 bubnuorexa [IOK



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
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IMPUMEHCHHUEC K U30IIponeccamM

https://m.edsoo.ru/ffO0c5efc

34 HeobOpaTtuMocTh Ipo1eccoB B MPUPOJIE. 1 bubmuorexa [JOK
Bropoii 3aKk0H TepMOIUHAMHUKH https://m.edsoo.ru/ff0c6230
35 ITpunnun nevicrBus u KII/I TermoBoi 1 bubmuoreka [JOK
MalIiHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KITJ] 1
37 DKOJIOTHYECKUE TTPOOIEMBI TEIJIOIHEPTETHKH 1
38 O6o06maromuii ypok «MonexkyspHas 1 bubmuorexa [JOK
¢u3rka. OCHOBBI TEPMOIMHAMHKHI) https://m.edsoo.ru/ff0c6938
w | emmmbemmere 1 Busorea 101
' https://m.edsoo.ru/ff0c6a50
TEPMOJMHAMHUKI
40 [TapooOpa3oBaHre U KOHICHCAITUS. 1 bu6mmoreka [IOK
Hcnapenue u kuneHune https://m.edsoo.ru/ff0c63b6
a1 AOcomoTHAs U OTHOCUTEIbHAS BIIAXKHOCTD 1 bu6mmoreka [IOK
BO31yxa. HachleHHbIi map https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramnueckue n
42 aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB 1 bubnuotexa [JOK
KpHCTa/LUIOB. JKHIKHEe KpHCTaILTbL. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbBIE MaTEepHATBI
43 [1naBnenue u Kpuctayumsanus. Y ienbHas 1 bubnnorexka [JOK
TeruioTa tiaBieHus. CyonuMarus https://m.edsoo0.ru/ff0c6708
44 YpaBHeHHE TEIUIOBOTO OaslaHca 1 Eﬁﬁ/ﬁeﬁi&?ﬁ/ffowezo
45 DnekTpu3zanus Tel. JIEKTPUUECKUH 3aps. 1 bubnunoreka [JOK
JlBa BU/Ia 3JIEKTPHUYCCKUX 3apsI/IOB https://m.edsoo.ru/ffOc6bcc
[IpoBOAHUKHN, TUAIEKTPUKHA U
46 H(l))J'?yl'?;)IOBOHI;IfKP? Hgagﬂ COXpaHEHUs 1 bubmmorexa [IOK
' https://m.edsoo.ru/ffOc6bcc
AJIEKTPUIECKOTO 3apsiaa
47 BsaumoneiictBue 3apsinoB. 3akoH Kynona. 1 bubnnorexa [JOK

To4YeyHBIi DIIEKTPUYECKUM 3apsif

https://m.edsoo.ru/ffOc6ced
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HaHpH)KéHHOCTI) OJICKTPHUYCCKOTI'O I10JIA.

bu6mmoreka [IOK

48 HpHHuHHH CYNEPHOSHIITN SNCKTPHHACCIHX https://m.edsoo.ru/ffOc6df2
nosiei. JIunuu HanpspxkEHHOCTH

49 PaboTa cri1 371eKTpOoCTaTHYECKOTO TOJIS. bubmuorexa [JOK
[Toreniuain. Pa3HOCTh MOTEHIIHAIOB https://m.edsoo.ru/ff0c6f00
IIpoBOIHMKY U TUATIEKTPUKH B

50 SHI)CKTpl([)CTaTI/I‘leI([JKOM noIJ)Ie. bubmorexa [IOK

https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb

51 OnektpoéMkocTb. Konnencarop bubmorexa HOK

https://m.edsoo.ru/ff0c7126

59 DneKTPOEMKOCTH TIOCKOTO KOHIEHCATOPA. bubnmnoreka [JOK
DHeprus 3apsHKEHHOT0 KOH/ICHCATOpa https://m.edsoo.ru/ff0c72c0

53 JlaGopaTtopHas pabora "M3mepenue
ANEKTPOEMKOCTH KOHAeHcaTopa"

[IpuHuI nelcTBUs U MPUMEHEHNE

54 KOHJICHCATOPOB, KOMMMPOBAIILHOTO arapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMIIeHHE AIEKTPOnpruOopoB
DNEKTPUUECKU TOK, YCIOBHUS €r0

55 cymectBoBaHus. [locTosunbil Tok. Cuiia
toka. Hanpsixenue. ConpoTuBieHue. 3aKoH
OmMa jy1st yyacTka 1ernu
[TocnenoBarenbHOE, TapauIeabHOE,

56 CMEUIaHHOE COEIMHEHUE TPOBOIHUKOB. bubnunoreka [JOK
JlabopatopHnast pabota «3yueHue https://m.edsoo.ru/ff0c74f0
CMEUIaHHOTO COEJIMHEHUS PE3UCTOPOBY»

57 PaboTta 1 MOIITHOCTB ANMEKTPUIECKOTO TOKA. bubnmoreka [JOK
3akon JIxoyns-Jlenia https://m.edsoo.ru/ff0c7838
3akoH OMa 1J1s MOJITHOM (3aMKHYTOM)

58 3NEKTpUYecKol nenu. KopoTkoe 3aMbIKaHHE. bubnuorexa [JOK

JlaGopatopHas pabota «3mepenue D/1C
MCTOYHHKA TOKA U €r0 BHYTPEHHETO

https://m.edsoo.ru/ffOc7ae0
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COIIPOTUBJICHUS

DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
METaJUIOB. 3aBUCUMOCTb COITPOTUBIICHUS

59 1
METAJIJIOB OT TEMIIEPATYPHI.
CBepXIpoBOAUMOCTh
60 DnekTpuueckuil Tok B Bakyyme. CBolicTBa 1
3IEKTPOHHBIX MMYYKOB
[TomynpoBoiHUKH, X COOCTBEHHAs U
61 npuMecHas mpoBoauMocTb. CBoiicTBa p—N- 1 BH6H_H0TeKa 0K
https://m.edsoo.ru/ff0c84ae
nepexoja. [lomynpoBogHIKOBBIE TPHUOOPHI
DIIEKTPUUYECKUI TOK B paCTBOpax 1
62 paciiaBax 3JIEKTPOJIUTOB. 1 bubnuorexa [JOK
DIEKTPOIUTHYUESCKAS TUCCOLIAAITHA. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIHN3
DJIEKTPUUYECKUI TOK B ra3ax.
63 CaMOCTOSITEILHBIM M HECAMOCTOS TEIbHBIH 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0c84ae
pazpsan. Monnus. [1nazma
DnekTpuueckue mpruOoOpbl U YCTPOMCTBA U UX
64 IIpaKkTH4YecKoe mpumMeHenue. [Ipasuna 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€30MacHOCTH
. bubmuorexa [JOK
65 Oo6o06maromuii ypox «IeKTPOAMHAMUKAY 1 https://m.edsoo.ru/ff0c88be
KonTponbHas pabora no teme
66 «Qnekrpocraruka. [IocTosHHBIM 1 bubnuoreka [IOK
SIIEKTPHUYCCKHI TOK. TOKH B pa3TUUHBIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PesepBHblit ypok. KonTponbhas paboTa 1o 1 bubnuoreka [IOK
Teme "DJIeKTpoAnHAMUKA" https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. O6o0maronuii ypok mno 1 bubnuorexa [IOK
temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68
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IHOYPOYHOE IINTAHUPOBAHUE
11 KIIACC

KoaunuecTBO 4acoB

DJIeKTpoHHbIe U pOBbIE

JI:;-)H Tema ypoka Beero Kontponbubie IIpakThHueckue 0Opa3oBaTe/bHbIE
padoTbI padoThbI pecypcbl

[TocTosiHHBIC MATHUTBHI U KX
B3aumoieiictBue. MaruutHoe nosie. Bektop bu6mmoreka [IOK

1 . . 1 :
MarHUTHOW MHAYKIMH. JIMHUK MarHUTHOM https://m.edsoo.ru/ff0c9778
WUHIYKIHH
MarauTtHoe 1nosje NpoBOJHUKA C TOKOM.

2 OmneIT OpcTena. B3£HM0§GI71CTBH€ 1 bubmaorexa [JOK

https://m.edsoo.ru/ff0c98fe

MIPOBOJHHUKOB C TOKOM

3 JlaboparopHas padota «/3yuenue 1 1 bubnnoreka [JOK
MarHUTHOTO TIOJIsI KATYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBrE MarHUTHOTO TIOJISl HA IPOBOTHUK C
tokoM. Cuiia Amniepa. JlaboparopHas bubnuorexa [JOK

4 . 1 1 )
pabota «/ccinenoBanue NeHCTBHS https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHuTa Ha paMKy C TOKOM)

efiCTBHE MAarHUTHOTO TIOJIST Ha
5 L[JIBI/DKymyIOC;I 3apshkeHHYyIo yactuily. Cuna 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0c9df4

Jlopenna. Pabora cuinsl JlopeHua
DnexTpoMarauTHas HHAyKIHs. [ToTok

6 BEKTOpa MarHUTHON uHAyKuuu. 31C 1
WHIYKIIAHA. 3aKOH 3JIEKTPOMArHUTHOM
unaykunn dapanes

7 JlaGopatopnas pabota «lccnenoBanue 1 1 bubnuorexa [IOK
SIBJICHUS 3JIEKTPOMArHUTHON MHIYKIIHI)) https://m.edsoo.ru/ff0cal50
NHayKTUBHOCTS. SIBI€HUE CAMOMHIYKIUH.

8 OJ1C camouHIyKIIMK. DHEPTUs MAarHUTHOTO 1 bubnmoreka [JOK

ITOJIA KaTyIIKHU C TOKOM. 9J'IGKTpOM3FHHTHO€
I10JIC

https://m.edsoo.ru/ff0ca600
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TexHuyeckue ycTpoiicTBa U UX MPUMEHEHHE:
MMOCTOSIHHBIE MATHUTBHI, JIEKTPOMArHUTHI,

9 ANEKTPOABUTaTENb, YCKOPUTEIN
3JIEMEHTAPHBIX YACTHII, MHAYKIIMOHHAS TIeYb
O6o6maromuii ypok «MarauTHoe moJe. bubnmoreka [JOK

10 .

DJIeKTPOMArHUTHAS HHIYKIIUS https://m.edsoo.ru/ffO0cab82

11 KontponbHas padota nmo teme «MarHutHoe bubmuorexa [JOK
moJie. DJICKTPOMArHUTHAS HHTKIIHS https://m.edsoo.ru/ff0cad58
CB0OOOIHBIC MEXaHHYECKHE KOJICOaHusI.

IMapmonnueckue konedanus. YpaBHEeHHE bubnnoreka [JOK

12 . }
rapMoHHMYecKuX Kosebanuii. [IpeBpamienue https://m.edsoo.ru/ff0caf06
SHEPTUU
Jlaboparopnas padota «Vccrnenoanue

13 3aBUCHMOCTH TIEPHOJIa MAJIBIX KOJIeOaHUi
rpy3a Ha HUTU OT JUIMHBI HUTU U MacChl
rpy3a»

Konebartenbublit KoHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHBIC KOJICOaHUS B UACATEHOM
14 Kone6€1TeJILHOM KOHTYpE. AHaJ'IOFI/IJ}II MEXIY bubmorexa HOK
https://m.edsoo.ru/ff0ch820
MEXaHHYECKUMH U JIEKTPOMArHUTHBIMU
KoJe0aHusIMU
®opmyna ToMcoHa. 3aKOH COXpaHEHUS
15 3Helf)rgn B UJICAJIbHOM Kone6aT12JILH0M bubmorexa HOK
https://m.edsoo.ru/ff0cb9c4
KOHTYpe
[IpencraBienue o 3aTyXalONNX KOJIeOaHUSIX.

16 BoiHyXIeHHbIE MEXaHUYECKUE KOJeOaHMUsL. bubnnorexka [JOK
Pe3onanc. BeinyxaeHHBIC https://m.edsoo.ru/ffOchb86
AJIEKTPOMarHUTHBIC KOJIeOaHuUs
[IepemennsbIit Tok. CHHYCOMATBHBIN

17 IIEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOT0 bubnuoreka [IOK
TOKa. AMIUTUTYHOE M JCHCTBYIOIIEE https://m.edsoo.ru/ffOcbd34
3HAYEHHUE CUIIBI TOKA M HAPSHKCHUS

18 Tpanchopmarop. IIponsBozacTso, nepegaua
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U IOoTpebIIeHUE IIEKTPUUECKON SHEPTUU

Y CTpOHCTBO U MPaKTHYECKOE MPUMEHEHUE

bu6mmoreka [IOK

19 DMEKTPHHECKOT0 3BOHKA, IeHEPaTopa https://m.edsoo.ru/ff0cc324
MIEPEeMEHHOT0 TOKa, JJMHUI 3JIeKTponepeaad
DKOJOTHYECKHE PUCKU IPU TPOU3BOJICTBE
20 anekTposHeprun. Kynbprypa ucnosnb30BaHus
AJEKTPOIHEPTHH B MMOBCEAHEBHON KU3HU
MexaHuueckre BOJIHBI, YCIOBUS
21 pactpoctpanenus. [lepuoa. Ckopoctb bubnuorexa [JOK
pacIpoCTpaHEHHs U JIJIHHA BOJIHBIL. https://m.edsoo.ru/ff0cca54
[Tonepeunsie U IPOOJILHBIE BOJHBI
29 3ByK. CKOpOCTh 3BYyKa. | pOMKOCTH 3ByKa. bubnuorexa [JOK
Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
23 DNeKTpOMarHuTHBIE BOJHBI, UX CBOMCTBA U bubnuorexa [JOK
ckopocTh. [IIkana 3JeKTpOMAarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMIIBI paTUOCBSI3U U TEJICBUACHHUS.
PazButue cpencts cBsa3u. Paguonokamus
25 Kontponbnas padota «KonebaHust U BOJTHBD» Eggi?/(;;.eelijig)?ﬁ/ffOccG f8
[IpamonnnenH acIpOCTPaHEHUE CBETA B
26 OII[)HOPOOJIHOGI\/'I c;(a)snlz. C"F(Efecqgmﬁenc:ofmepm bubmorexa HOK
https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
g | e, o s B LOK
) https://m.edsoo.ru/ffOcd4e0
IIJIOCKOM 3€pKajie
IT MiIeHHEe cBeTa. [lomHoe BH HH
28 OTI;)es;eHHI/Iee l'e[;ez[eeJ?LHL?I;II yl(zf)n Hil)jll:{eoroee bubmorexa LHOK
' https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKEHUS
29 JlaGoparopHas padota «3mepenue bubmuorexa [JOK
MOKa3aTessl MPETOMIICHHS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIunssl. [TocTpoenue nu3o0pakeHuil B THH3E. bubnuorexa [IOK

®opmyJsia TOHKOH JIMH3bL. Y BEIIMUCHUE

https://m.edsoo.ru/ffOcddle
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JIMH3bI

JlaboparopHas padorta «/ccnenoBanue

31 . o
CBOMCTB M300pKEHUN B IMH3AX)
Hucniepcust ceera. CIIOXKHBINA cocTaB 0e1oro
32 ceera. [[Ber. JlabopaTopHas pabota
«Habnronenue qucnepcuu cBeTa»
33 Wutepdepennus ceera. Audpakius cera. bubmuoreka [IOK
JudpakimonHas pemeéTka https://m.edsoo.ru/ffOced22
34 ITonepeyHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
[Monsipu3anus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpuOOPHI U yCTPOMCTBA U
YCJIOBHS MX 0€30I11aCHOT0 TPUMEHEHUS
HUMOCTH K HYICCKOM
36 ;Eigggz;n%?giynaéf cneIJJIEZJCILHf)Cﬁ ;)eopm/l Bronmozexa LIOK
' https://m.edsoo.ru/ff0cf862
OTHOCUTEIbHOCTH
37 OTHOCUTENBHOCTD OJHOBPEMEHHOCTH. bubnuorexa [JOK
3aMe JICHHE BpEMEHHU M COKPAICHUE JITHHBI https://m.edsoo.ru/ffOcfa4?2
3B aucrmion. Comss sacen ¢ omepreti 1 Bubmiorera LIOK
) https://m.edsoo.ru/ff0cfc68
UMITYJIECOM. DHEPIHsl OKOS
39 KontponbHas padora «OnTrka. OCHOBBI bubnuoreka [IOK
CIICIATIbHON TEOPUU OTHOCUTEIHLHOCTHY https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. opmymna [Inanka. DHeprus u bubnuoreka [IOK
uMIyJsbC (HOoTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpeiTHE U HccienoBanue Gorodddexra. bubnuoteka [JOK
Omnsitel A. I'. CtoneroBa https://m.edsoo.ru/ffOcffc4
2 imaneitna amn porospperta. pacnas ubmiorera LIOK
' https://m.edsoo.ru/ff0d015e
rpanuna» Gotorddexra
43 JaBnenue ceera. OnbiTel I1. H. JIeGenena. bubmuorexa [JOK
XUMUYECKOE IEMCTBUE CBETA https://m.edsoo.ru/ff0d04a6
44 TexHuyeckue ycTpoicTBa U MPaKTUIECKOE
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npuMeHeHue: PoTorneMeHT, POTOIATIHK,
COJTHEYHas OaTapesi, CBETOIUOT

Permrennie 3agad mo remMe «DIE€MEHTEI

bubmuorexa [JOK

45 KBaHTOBOU ONTHKM https://m.edsoo.ru/ff0d0302
o | o s T, Ome B 10K
' https://m.edsoo.ru/ff0d091a
[1nanerapHast MoJiesib aToMa
bu6mmoreka [IOK
47 Hocrynatet bopa https://m.edsoo.ru/ff0dOafa
18 nepexore arowa c ommoro spommn onepran ubmioera LIOK
g https://m.edsoo.ru/ff0dOafa
Ha qpyrou. Buasl cnektpos
BonnoBrle cBolicTBa yactuil. BonHsbl e

49 Bpoitnsa. KopnyckynsipHO-BOITHOBOM bubnnorexa [HOK
nyanu3M. CIOHTaHHOE ¥ BBIHYXJICHHOE https://m.edsoo.ru/ff0d0ca8
U3JIy4yeHue

TKPBITH HOAKTUBHOCTH. OTIBITHI
50 gemiocbopiﬁ?o g?{penengznm (C)OCTaBa bubmmorexa [TOK
https://m.edsoo.ru/ff0d0fd2
PaZMOaKTUBHOIO U3TyYEHUS
CsoiicTBa anb(da-, 6era-, ramMmma-u3Iy4eHus.

51 Brnusinue pagnoakTUBHOCTH Ha KUBBIE
OpTaHU3MBI
OTkpbITHE IPOTOHA U HEWTpoHA. M30TOMBI.

52 Anbda-pacnan. DNeKTpOHHBIN U bubnuoreka [IOK
MO3UTPOHHBIN OeTa-pacmaj. ['aMmma- https://m.edsoo.ru/ff0d1162
U3JIy4yeHue
DHeprust CBA3M HYKJIOHOB B sijipe. SnepHble

53 peaknuu. S nepusiii peaktop. [Ipodiemst, bubnuotexa [JOK
NEPCIEKTUBBI, SKOJIOTMYECKHE aCTIEKThI https://m.edsoo.ru/ff0d1356
SIIEPHOM SHEPTETUKH

54 DneMeHTapHble yacTullbl. OTKpBITHE bubnmnorexa [JOK

MO3UTPOHA. MeTO 16l HAOTIOICHUS U

https://m.edsoo.ru/ff0d0e38
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55

56

perucTpanmu 3JI€MEHTAPHBIX YaCTHII.
Kpyrusiit cron «®@yHaaMeHTanbHbIE
B3auMOICHCTBUA. EAMHCTBO usnueckoi
KapTUHBI MUPay

Bun 3Bé3aaoro Heba. Co3Be3ausi, spKue
3BE3/IBI, INTAHETHI, UX BUAUMOE IBHKCHHE,
ConHeyHas cucTeMa

Connne. CosHe4yHast aKTUBHOCTh. ICTOYHHK
sHeprun CoJiHIA U 3BE3]T

57

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTHKHU.
3BE3/1bI TJIABHOM TOCJIEI0BATEILHOCTH.
Buytpennee crpoenue 38E31. CoBpeMeHHbIE
MIPEACTABJICHUS O MIPOUCXOKICHUU 1
sBoonru CoJHIIa U 3BE3]

58

59

Mnineunsiii [1yTe — Hamma 'anakTuka.
[Tonoxxenue u nuxenue CosHua B
l'anaktuxe. ['anmaktuku. YEpHbIE ABIPHI B
sIpax raJakTHK

Bcenennas. Paz0eranue ranaktuk. Teopus
Bbonpmioro B3peiBa. PenukroBoe nsnydeHue.
MeraraiakTuka

60
61

HepemeHHHe HpO6J’IeMH ACTPOHOMUU

KontponbHas padoTa «2J1€eMEHTHI
aACTPOHOMUU U acTPOPUIUKU»

62

63

64

O6o06maromuit ypok. Ponb ¢puzuku u
ACTPOHOMHUHU B SIKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COLIMAJIbHOM ¥ STHISCKOMN
chepax IeAaTeTbHOCTH YeJIOBEKa

O6o06matomuit ypok. Poib u Mecto pusmku
Y aCTPOHOMHUU B COBPEMEHHOMN Hay4YHOU
KapTHHE MHpa

Ob6o06maromuit ypok. Poib pusznueckoit




Teopuu B GOpMUPOBAHNH MPEACTABICHUN O
¢bu3nveckoil KapTUHE MUpa

O6o06maromuit ypok. Mecto ¢puzndeckoit
KapTUHBI MUPA B OOIIEM STy COBPEMEHHBIX

65 €CTECTBEHHO-HAY4YHbIX IIPEACTABICHUHN O 1
IpUpoie
66 PesepBHbIil ypok. MaruuTHoOE moJie. 1
DneKTpOMaruHuTHast MHIYKIUS
67 PesepBHbIit YPOK. OnTuka. OCHOBBI 1
CHeIHabHON TEeOPUU OTHOCUTEIBFHOCTU
68 Pesepnbiii ypok. KBantoBas ¢pusuka. 1 bubnunoreka [JOK
DJIeMEHTBI aCTPOHOMHUHU M aCTPOPHUIUKU https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
INPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI UISA YYEHUKA

» ®usuka, 10 xknace/ Mskumes I'.51., byxosueB b.b., Corckuii H.H. nmox pemakiueit
[TapdentreBoit H.A., Akunoneproe obmectBo «M3narensctBo «IIpocBemmenue»

» dusuka, 11 knace/ Msxumes I'.JI., byxosues b.b., Yapyrun B.M. nox penakiueit
[TapdenTreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

BonkoB B.A. YHuBepcanbHbie moypouHsie pa3padboTku mo ¢usuke: 10 kmace. M.:BAKO, 2013.
Bonkos B.A. YHuBepcanbHble moypounsie pazpadbotku o ¢pusuke: 11 xkmace. M.:BAKO,
2013.

A.E. Mapon, E.A. Mapon «KoHtposbHbIe pa0boThl 0 pusuke», 10-11 kimaccel Kaura mist
yuurenst M.; [Ipocsemenue 2003 r.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubnuoreka nuppoBoro o0Opa3oBaTeIbHOr0 KOHTEHTA
https://m.edsoo.ru/






