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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha YpOBHE CpPETHETO OOIIEro 0Opa3oBaHUS
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaraM OCBOEHHS OCHOBHOU
obOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroMm
(benepanbHOi paboueil HporpaMMbl BOCHUTAHHWA M KOHLEMNIMU IPENojaBaHUs y4eOHOro
npeamera «®Puszmka» B oOpa3oBaTelbHBIX  oOpraHu3aiusx Poccuiickoit ~ dDenepanuu,
peaTn3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Conepxanue TporpaMMbl 1O (pu3MKe HampaBieHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HaY4YHOH KapTHHBI Mupa oOyuaromuxcs 10—11 kmaccoB npu o0ydyenun ux (usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeIHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusM OI'OC COO k mIaHUpPyEeMbIM JIMYHOCTHBIM, IIPEIMETHBIM U METalpeIMETHBIM
pesyibTataM OOY4eHHs, a TAaKK€ YUYMTHIBAET HEOOXOAMMOCTb pEaIM3allli MEXIIPEIMETHBIX
cBsizell (M3UMKU C €CTECTBEHHO-HAy4YHbIMM Y4YeOHBIMHM IpeaMeTaMu. B Hell ompenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3yibTaThl OCBOGHUS Kypca (U3MKU: JIMYHOCTHBIC, METalpeAMETHbIe, IpeIMETHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

e [UIAHUpPYEMbIE PE3y/IbTaThl OCBOCHUS Kypca (QU3UKU Ha 0a30BOM YpOBHE, B TOM YHUCIIE

IPEMETHBIE PE3YJIbTAThI 10 T0/1aM 00YUYEHUS;

e cojaepxaHue yyeOHoro npeamera «Pu3nkay 1Mo rogam o0yyeHusl.

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPO/Ibl, BEICTYIAsl B KAUeCTBE Y4eOHOTrO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHUH 00 OKpyXKarolleM MUpe.
IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUH, N3y4aeMBbIX
XuMmHel, ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonap3oBaHue U akTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJOTHMIl B cdepe DHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOIYYEHHsS] HOBBIX
MaTepHaJIoB C 33JlaHHBIMU CBOMCTBaMU U Apyrux. Mzyuenue pU3MKu BHOCUT OCHOBHOM BKJIaJ B
(bopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GOpMUpOBaHUE YMEHUI
NPUMEHSATh HAyYHbII METOJT TO3HAHUS MPH BHITOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHUM.

B ocHOBy Kypca ¢u3nku JUIst ypoBHS cpelHero o0miero oopa3oBaHus MOJIOKEH PsI UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 OCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SIBIISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pas3AesioB (M3MKH, BKIIOYAET KaK BOIPOCHI KIACCHUYECKOH, TaK U
COBPEMEHHOU (PU3UKH.

Hoesn cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (GU3UKH 00beAMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (OpPMHpPOBAHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTEPUH, BELIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE€ peanuzaiys npearnosaraeT UCIoib30BaHHE T'YMaHUTapHOTO
noTeHuuanta GU3n4ecKoil HayKu, OCMBICIIEHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHUEM OOIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpobdIeMamMH.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3uku rnpeanonaraeT 3HakoOMCTBO € IIHPOKUM

KPYIroM TEXHUYCCKUX U TEXHOJIOTMYCCKHUX HpI/IJ'IO)KeHI/Iﬁ HU3YUCHHBIX TeOpI/II\/'I 1 3aKOHOB.
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Hoes skonocuzayuu peanusyercs IOCPEICTBOM BBEICHHS DIIEMEHTOB COJEpPKaHMS,
MOCBALIEHHBIX 3KOJIOTMYECKUM MpoOjeMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHBI C Pa3BUTHUEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIeHUS MPOOIeM PallMOHAIBHOTO MPUPOJIOTIOIB30BAHUS U
HKOJIOTHYECKOM Oe30MaCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKHM Ha yYpOBHE CpEeTHEro o0mero o0pa3oBaHUS
ABIISIOTCS  (pu3uueckue Teopuu ((HopMHpPOBAHHME NPEICTABICHUH O CTPYKType IOCTPOECHHUS
¢bu3nyeckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W IPUHLMIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPUPOJE, I'PaHUIAX NPUMEHMMOCTH TEOPHH, IJI ONUCAHMs €CTECTBEHHO-
HAYYHBIX SIBJICHUH U ITPOLIECCOB).

CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (DPM3MKU pealn3yeTcs MPEXIe BCETO 3a CUéT
OpraHu3aly SKCIIEPHUMEHTAILHON IeSATeIbHOCTH oOydatouuxcs. J{ius 6a30Boro ypoBHs Kypca
(GU3UKN — 3TO UCHOJIB30BAHUE CHCTEMBl (PPOHTANBHBIX KPATKOBPEMEHHBIX SKCHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOpbIE B MporpaMme Mo (GU3WKEe OOBEAMHEHBI B OOIIMIA CIMCOK
YUYEHHUYECKUX NPAaKTUYECKUX paboT. BblaeneHue B ykazaHHOM IEpedyHE JIaOOpaTOpHBIX padoT,
IOPOBOJUMBIX JJIsl KOHTPOJSI M OLEHKH, OCYIIECTBISAETCS YJYacTHUKaMH OOpa30BaTEIbHOIO
npoliecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHalleHUs KabuHeTa ¢usuku. [Ipu sTom
o0ecrieunBaeTcsi OBJIAJICHUE OOYYAIOUIMMHUCH YMEHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHMS,
UCCIICIOBAaHHUS 3aBUCHMOCTEH (PU3MYECKMX BEIMYMH M TOCTAHOBKY OIIBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

Bosnbiioe BHUMaHUE yAENsSeTcs PEIICHUIO pacu€THBIX W KadeCTBEHHBIX 3a1ad. Ilpu sTom
JUTS pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PM3MYECKON MOJIEINBIO,
HO3BOJISIOIIME NPUMEHATh M3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJHOIO pasjena
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 pa3HBIX pa3zenoB. s KayecTBEHHBIX 3ajjad IPUOPUTETOM
ABIISIIOTCSL 3aJJaHUsd Ha OOBSCHEHUE MpOTeKaHWs (U3UYECKUX SBJICHUH M TIPOLIECCOB B
OKpY’Karolle >Ku3HHU, TpeOyromue BbIOOpa (u3Mueckod MOAENTH A CUTyallud HpPaKTUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootrBerctBunm ¢ TpeboBanusimu ®I'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHn0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPEIHETO
o0rmiero o0pa3oBaHUs JIOJHKEH W3y4daThCs B YCJOBHSAX INPEIMETHOrO KabwHeTa (PU3WKU WM B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunere
(bU3UKN T0JKHO OBITh HEOOX0AMMOE JIAb0PaTOPHOE 00OPYOBAHUE JUISI BBIMIOJHEHUS YKAa3aHHBIX
B IporpamMme 10 (HU3UKE YYEHHUYECKUX MPAKTHUECKUX paboT U JeMOHCTpalMOHHOE
o0opyoBaHue.

JleMoHCTpaMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHHMAaJIbHON JOCTAaTOYHOCTH M OOECIeUMBAET IMOCTAHOBKY IEPEUMCIEHHBIX B MPOrpaMMe T10
¢u3nKe KIFOYEBBIX JEMOHCTPAIlMH ISl WCCIIEOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHTaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPHUMEHEHHA.

JlaboparopHoe 00opyaOBaHUE ISl YYEHHYECKHX MPAKTUYECKUX paboT GopmMupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOECIeyMBaeTcsi B pacdyére OJAHOTO KOMIUIEKTAa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThI JIabOpaTOpHOro OOOpYIOBAaHUS JIOJKHBI OBITH
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AaHAJIOTOBBIX M IU(PPOBBIX NMPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU LEJIMU U3Y4YeHHS PU3UKU B 001IIEM 00pa30BaAHUU SBISIOTCS:



dopMHpOBaHHE HHTEpeca W CTPEeMJICHHS OOYYalOIIMXCS K HAaydYHOMY H3yYCHHIO
HPUPOJIBI, PA3BUTHE UX HHTEICKTYaJIbHBIX H TBOPUYECKHUX CIIOCOOHOCTEH;

pa3sBUTHE TMPEICTABICHUH O HAayyHOM MeETOJe TO3HaHUS U (HOpMHUpPOBAHHE
MCCIIEIOBATEIbCKOTO OTHOLICHUS K OKPYKAIOIIUM SIBJICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJsibTaTa M3y4eHHUs] OCHOB CTPOCHUS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

dopMupoBaHue yMEHUI 00BSICHATH SABJICHUS C UCIIOIB30BaHUEM (DU3UUCCKUX 3HAHUHI 1
HAYYHBIX JI0Ka3aTEeNIbCTB;

(dopMupoBaHUE MPEACTABICHUH O PO (GU3UKH VIS Pa3BUTHS JPYIHX €CTECTBEHHBIX
HayK, TEXHUKU 1 TEXHOJIOTHH.

JocTikenne 3TUX Lenel oOecreynBaeTcsi peluIeHHeM CIEAYIONMX 3a7ad B Ipolecce
U3YYeHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHuUs:

MpuoOpeTEHNE CUCTEMBbl 3HAHUK 00 O0ImMX (PU3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOPHSIX, BKIIIOYAsT MEXaHUKY, MOJICKYJISIPHYIO (PU3HKY, SJICKTPOJIUHAMHUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHE YMEHUN TMPUMEHSATH TEOPETUYECKUE 3HAHWUS Ui OOBSCHEHUS
Gu3MYEeCKUX SIBICHUW B TIPUPOJE W JJs TNPUHATUS TPAKTUUCCKUX PEIICHHH B
IMOBCEAHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIICHUS Pa3IuYHBIX 3a7a4 C SBHO 3aJaHHON (U3HYECKOU
MOJIeIbIO, 3aJa4, MOAPa3yMEBAIOIIUX CAMOCTOSTENIbHOE co3/laHue (HU3nUecKon
MOJIENH, aJIEKBaTHOM YCIOBHUAM 33]1a4U;

MOHMMAaHHUEe (PU3UYECKHX OCHOB M NPUHIMUIOB ACHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTMYECKUX MPOIIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

OBJIQJICHHE METOJaMH CaMOCTOSATEIBLHOTO IUTAHUPOBAHMS U MPOBEACHHUS (PU3HMUSCKHUX
DKCIIEPUMEHTOB, aHallu3a W  HUHTEepIpeTanud  UHGOpMAalUU,  ONpeAeTeHUS
JIOCTOBEPHOCTH IOJIYYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCIIOBHM ISl PA3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKOM
JI€STEILHOCTH.

Ha usyuenue ¢usuku (0a30BBIi ypOBEHb) Ha YpPOBHE CpelHEro oouiero oOpa3oBaHUS
orBoguTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B Hezmeno), B 11 kiacce — 68 dacoB (2

yaca B HEJIEINIO).
[Ipennaraemslii B mporpamme 1no Gusnke nepeyeHsb J1adopaTOPHBIX U MPAKTUUECKUX padoT

SBJISIETCSI PEKOMEHJIOBAaHHBIM, YYMUTENb JIeJlaeT BBIOOp MpPOBEIEHUS J1abOpaTOpPHBIX PadOT U

OTIBITOB C YU4ETOM MHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. ®u3uka 1 MeTObI HAYYHOT'0 MO3HAHUS
®usnka — Hayka o npupoje. Hayunele MeToabl MO3HaHUs OKpyXxarouero mupa. Poib
9KCIIEPUMEHTA U TEOPHUH B Mpoliecce MO3HAHUS PUPOAbL. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (usnueckux siBjaeHuid u npoieccoB. Hayunsie runores3sl. Ousnueckue
3aKOHBI U TeOpUH. [ paHHIIBI MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUSI.
Ponp m Mmecto ¢u3uku B (GOPMHPOBAHHMM COBPEMEHHON HAayyHOW KapTHUHBI MHpa, B
IIPaKTUYECKON NEeATEIbHOCTH JIIOIEH.
Jlemoncmpayuu
AHazoroble ¥ IU(PPOBBIE U3MEPUTEIIbHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBMKeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOro JABMKeHud. Cucrema
orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpEeAHSIsI CKOPOCTb, MIHOBEHHAas CKOpPOCTb) M YCKOpPEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCHU CUCTeMBbl KoopauHaT. CiokeHue NnepeMelieHui u
CJI0’KE€HHUE CKOPOCTE.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NEPEMELICHUS MaTEPUAIbHON TOUYKH OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO NaieHu .

KpuBonuneriHoe nBuxeHue. [[Br>keHME MATEpHAIBHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM I10 MOZYJX0 CKOPOCTBIO. YTIJIOBas CKOPOCTh, JIMHEHHas CKOpocThb. llepuon m
yacTtoTa oopauieHus. LleHTpocTpeMuTETbHOE YCKOPEHUE.

TexHudeckne yCTpOWCTBA M IPAKTHYECKOE IIPUMEHEHHE: CHUIOMETp, JABUKECHUE
CHapsJ0B, LICIIHbIE U PEMEHHBIC IIEpEJadH.

Llemoncmpayuu

Mopenb cucteMbl 0OTCUETA, MILTIOCTPALIAS. KHHEMAaTUYECKUX XapaKTEPUCTHUK JBUKECHUSI.

[TpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmonenne aBmxeHus Tena, OpoIIeHHOT0 MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIIBHO.

W3mepenne yckopeHus cBOOOAHOIO MaJAeHHUS.

HampaBnenue CKOpOCTH NpU ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuyenue HepaBHOMEPHOI'O IBUKEHUS C LIEJIBIO ONPEAEIICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOLIEHHMS — MEXKIYy — MYTAMHM,  INPOHMACHHBIMM  TEJIOM  3a
[IOCJICIOBATEIbHBIE pPaBHBIE IIPOMEKYTKM BpPEMEHHM IIPU PAaBHOYCKOPEHHOM [JBHJKEHHUU C
HavyaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3yuenune ABMKEHUS MIApUKA B BA3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tena, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa



[Tpuniun otHocutenbHOcTH ["anuies. [lepBoiit 3akon HeroToHa. UHEpLManbHbIE CHCTEMBI
OTCU€TA.

Macca Tena. Cwuma. Ilpunuun cynepno3unmu cui. Brtopoit 3akon HerooTona st
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA J1711 MarepralibHbIX TOYEK.

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

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHHUs U cuia TpeHus nokosd. Koaddumuent tpenus. Cuiia conpoTHBICHUS
P JABUKEHUU TeEJIa B )KUJKOCTH WM rase.

[TocTynaTensHOE M BpalaTebHOE ABMKEHHE a0COIIOTHO TBEPOTO Tea.

MoOMEHT cubl OTHOCUTENBHO OCH BpameHus. Ilnedo cuibl. YcimoBus paBHOBECHS
TBEPIOTO TEIA.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE INPHUMEHEHUWE: MOJIIUIIHUKY, JBUKCHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHue Macc B3aMMOJEHCTBYOIINX TEJl.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CrnosxeHue cuil.

3aBUCHUMOCTb CHJIbI YIPYTOCTH OT AepOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBust paBHOBecus: TBEPAOTro Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yueHue ABM>xkeHUs OpycKa 110 HaKJIOHHOM MJIIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B NPYKMHE M PE3NHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUSI.

Tema 3. 3akoHnbl cOXpaneHusn ¢ MexaHukKe

Nmnynsc MaTepralbHOM TOUYKH (T€a), CUCTEMBI MaTEpUANIbHBIX TOUeK. MIMITylbe CHIIBI U
W3MEHEHNE UMITYJIbCa Tejla. 3aKOH COXPaHEHUs UMITyJbca. PeakTUBHOE ABM)KEHHUE.

Pabora cuiibl. MOIIHOCTH CHUITBL.

Kunernueckass sHeprus marepuaibHOM TOUkd. TeopemMa 00 M3MEHEHMHM KHHETHYECKOH
SHEPIHH.

[TorenunanbHas sueprus. [loreHnnanbHas 3Heprus ynpyro 1eopMupoBaHHON MPYKUHBIL.
[ToreHunanbHas 3HeprUs Tena BOJIM3U MOBEPXHOCTH 3EMITH.

[ToreHunanbHble M HEMOTEHIMANIbHbIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
W3MEHEHNEM MEXaHNYECKON SHEPTUU CUCTEMBI TEJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHu4eckue yCTpoOMCTBAa U NPAKTUYECKOE NMPUMEHEHHUE: BOAOMET, KOIEP, IMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEeHMsI UMITYJIbCa.



PeakTuBHOE IBUKEHHE.

[Tepexox moTEHIIMATBLHON SHEPTUN B KHHETHYECKYIO U 00PATHO.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yuenne aOCONIOTHO HEYNPYroro yaapa C IMOMOLIbIO JABYX OJMHAKOBBIX HHTSHBIX
MasTHUKOB.

HccnenoBanue cBsi3U pabOThl CUJIbI ¢ M3MEHEHHUEM MEXAaHHMYECKOW SHEepruM Teja Ha
IIPUMEpE PACTSHKCHUS PE3UHOBOTO JKI'yTa.

Paznen 3. Mousekyasipuasi pu3uka u TepMOAUHAMHKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU M UX ONBITHOE 00OCHOBaHHE.
BpoynoBckoe gBmwxkenue. [uddysus. Xapaktep IBUKECHHS M B3aUMOJCHCTBUS YaCTHUIL
BellecTBa. Mojenu CTpOEHHS Ta30B, XUAKOCTEH W TBEPABIX Tel M OOBSICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pa3mepbl Monekyn. KonnuecTBo BemiecTsa.
[locTostnHas ABorapo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopenp uneanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOW TEOpUu
uAeanpHOro ra3a. AOCOJIIOTHAas TeMmIepaTypa Kak Mepa CpeqHell KMHETHYeCKOH SHepruu
TEIUIOBOrO JBWKEHHMS dactul ra3a. lllkama temneparyp KensBuna. ['a3oBble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanerona. M3omporiecchl B UACAIBHOM Ta3e ¢
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ paduyeckoe mpeacTaBieHne H30MPOLECcCOB: U30TepMa,
u30Xxopa, nzobdapa.

TexHUYECKUE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OnbIThl, [JOKa3bIBAIOLIME JHUCKPETHOE CTPOCHUE BellecTBa, (oTorpaduu MOJIEKYI
OPraHUYECKUX COCTUHECHUM.

OneIThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Monens onbita IlITepHa.

OnbIThL, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOECHCTBHUS.

Mopens, MU CTpUpYIOLas NPUPOLY AaBJIEHUs ra3a Ha CTEHKU COCya.

OnBIThL, WJUTFOCTPUPYIOILIME YPABHEHUE COCTOSHUS UJI€aTIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

OmnpeneneHnne Macchl BO3JlyXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpeHUH 00BbEMa
KOMHATBHI, IABJICHUS U TEMIIEPATYPHI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETPaMU COCTOSIHUS Pa3peKEHHOIO ra3a.

Tema 2. Ocnosvt mepmoouHamuKu

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HeEprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoObl e€ u3meHenusi. KoauuecTBo TemaoTel U padota. BHyTpeHHss1 SHEprHsl OAHOATOMHOTO
UJEAIbHOIO0 ra3a. Busl Teronepesayu: TEIUIONPOBOIHOCTb, KOHBEKIMS, U3IIydCHHE. Y I€TIbHas
TEII0EMKOCTB BellecTBa. KoM4yecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsstue o0 ammaGatHOM mporecce. IlepBbiii 3akoH TepMonuHamukH. [IpumeHenue
MEPBOro 3aKOHA TEPMOAMHAMUKHU K H3ompolieccaM. I'papuueckast uHTepIpeTanus paboThl rasa.

Bropoii 3akon TepmonnHaMuku. HeobpaTuMOCTh TPOIIECCOB B MPUPO/IE.
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Tennossie MamuHbL. [I[puHIMIBL elcTBUS TETIOBRIX MamuH. [IpeoOpa3zoBanus SHEPTUM B
TerIoBbIX MamuHax. KoaddumenT nonesnoro aeiicteus teruioBoit Mammubl. [{ukn Kapao u
ero K03 UIUEHT MOJIE3HOTO ACHCTBHS. DKOIOTUIECKUE MPOOIEMBI TETNIOOHEPTETHKHY.

TexHuueckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JBHUTaTelb BHYTPEHHETO
Cropanusi, OBITOBOI XOJIOIUIHHHUK, KOHTUITUOHED.

Jlemoncmpayuu

H3MeHeHre BHYTpEHHEH HSHEpruu Tejla MPU COBEPUICHUH pPAOOTHI: BBUIET NMPOOKH U3
OyTBUIKM TOJ ACMCTBHEM C)KaTOro BO3AyXa, HarpeBaHue 3¢pupa B JATyYHHOU TpyOke MyTEM
TpeHUs (BUICOAEMOHCTPAITHSA).

N3menenune BHyTpeHHEH 3Hepruu (TeMIeparyphbl) Tejia Mpu Terionepeaade.

OnbIT 110 aIMabaTHOMY PACITUPEHUIO BO3/1yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Mopnenu mapoBoii TypOWHBI, IBUTATEIIS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

H3mepeHue yaenbHOM TermI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoont

[TapooOpa3oBanne u koHneHcanus. HMcmapenne u  kumeHue. AOCONOTHasS U
OTHOCHUTEIIbHAs BIKHOCTh BO31yxa. HacklmeHHbil map. Y aenbHas TemioTa nmapooopa3oBaHusl.
3aBUCHUMOCTH TEMIIEPATyphl KUTICHUS OT AaBJICHHUS.

Teépmoe Teno. Kpucrammmaeckue u amopdHbie Tena. AHH30TPOIHS CBOWCTB KPUCTAJLIOB.

Kunkue xpuctamuibl. CoBpeMeHHbIe MaTepuanbl. [lnaBieHwe w Kpuctaym3anus. Y aeiabHas
TeruioTa riasiaeHus. Cyonumanus.

ypaBHeHI/Ie TEIJI0BOro OanaHca.

TexHuueckue YCTpOﬁCTBa H IPAKTUYCCKOC IIPUMCHCHHUC. THI'POMCECTP H IICUXPOMETP,

KaJIOpuMETp, TCXHOJIOI'MH MOJIYYCHHU A COBPCMCHHBIX MaTCpHrajoB, B TOM YHUCJIC
HAHOMATCPUAJIOB, © HAHOTCXHOJIOTUH.

Llemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenue npu moHWKEHHOM JTaBJICHUH.

CrocoOb1 U3MEpEeHUs BIAKHOCTH.

HabGmonenve narpeBaHus U TUTaBJICHUS KPUCTAIUTMYECKOTO BEIIIECTBA.
JleMoHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepeHrie OTHOCUTENBHOU BIIaKHOCTH BO3yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. dnexmpocmamuka

ONeKTpu3anusa TeNl. OJIEeKTpUYecKuil 3apsan. JlBa BHIA BIEKTPUYECKHX 3apsigoB.
IIpoBOTHHUKY, TUBIIEKTPUKH U ITOTYIPOBOJIHHUKU. 3AKOH COXPAHEHUS JJIEKTPUUYECKOTO 3apsiia.

B3aumonericteue 3apspoB.  3akoH  Kymona. TodeuHblid  2ieKTpuUuYecKHid — 3apsn.
Onexkrpuueckoe mnose. HanpsokéHHocTh 2nekTpuueckoro noisd. IlpuHumn cynepnosunuu
AIIEKTPUYECKUX TOJIEN. JIMHNN HANPSKEHHOCTHU IIEKTPUUECKOTO TOJIS.

PabGora cunm oanekrpocrarmueckoro mois. [lorennuman. Pa3HOCTP  HOTEHIMAJIOB.
IIpOBOTHUKY M IUDJIEKTPUKH B JIEKTPOCTATUYECKOM TToJIe. JIM3ieKTprudecKass IpOHUIIAEMOCTb.



OnekTpoéMkocTh. KonaeHcaTop. DJIEKTpOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPrus
3apsKEHHOT0 KOHJIEHCATOpA.

TexHuueckue yCTpoMCTBA M MPAKTUUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
AJIEKTPOCTATUYECKAS 3aIUTa, 3a3eMJICHHE SJICKTPONPHOOPOB, KOHACHCATOP, KOMUPOBAIHHBIN
anmapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VYcTpoicTBO M MPUHITUIT JAEUCTBUS SJIEKTPOMETPA.

B3auMozeiicTBue HaIEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apSHKEHHBIX TEIL.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTHUecKast 3alluTa.

JM5NEeKTPUKHU B 3JIEKTPOCTATUUECKOM I10JI€.

3aBUCUMOCTh  JIEKTPOEMKOCTH  IUIOCKOTO  KOHJEHCAaTOpa OT IUIONIaJM ILJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit Inekmpuyeckuit mok. Toku 6 pa3iuunvix cpeoax

DIIEKTPUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHUS JJIEKTPUUECKOTO TOKa. MICTOYHMKM TOKa.
Cwuita Toka. [ToCcTOSIHHBIN TOK.

Hanpspxenue. 3akon Oma 11 ydacTka Heru.

DIIEKTpUUYECKOE CONPOTHUBIICHHE. VY aensHoe CONPOTUBJICHUE BEILECTBA.
[TocnenoBarenpHOE, MapauieibHOE, CMEIIAHHOE COEAMHEHUE ITPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jlenia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DNEKTPOABMKYIAsA CHJIA U BHYTPEHHEE CONMPOTUBIIEHUE MCTOUYHHMKA TOKA. 3akOoH Oma Jist
MOJTHOM (3aMKHYTOM) AyieKTprudeckoii enu. KopoTrkoe 3aMbIkaHue.

DIeKTpOHHAs MPOBOJAUMOCTb TBEPBIX METAUIOB. 3aBUCUMOCTh COMTPOTUBIICHUSI METAJIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DNeKTpUYeCcKuil TOK B Bakyyme. CBONCTBA JIEKTPOHHBIX MTYyYKOB.

[TomympoBomHuku. CoOOCTBEHHass W TpPUMECHas MPOBOJUMOCTH TMOJYIPOBOIHUKOB.
CsaoticTBa p—Nn-nepexona. [lonynpoBoHUKOBBIE TPHUOOPHI.

DJEKTPUUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIHUTOB. IDJIEKTPOJIUTHYECKAS
JUccoIanus. DIEKTPOIIN3.

DNEeKTpUUYECKHil TOK B razax. CaMOCTOSATEIbHBIN U HECAMOCTOATENbHBIN pa3psia. MoaHus.
ITna3zma.

TexHU4YecKne YCTPOWCTBA H TMPAKTHYECKOE TMPUMEHEHHE: aMIIepMETP, BOJBTMETD,
peocTtar, WCTOYHHKHA TOKa, ODJIEKTPOHArpeBaTeIbHBIE MPUOOPHI, DIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETP CONPOTHUBJICHHUS, BaKyyMHBIH IHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYITPOBOJHUKOBBIN JTMOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUS] IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUJIOLIATU
MOTIEPEYHOT0 CEYCHUS U MaTepHaa.

CwmenranHOe COeTMHEHUE TIPOBOTHUKOB.



[Ipsamoe m3MepeHHe 3IEKTPOIABHKYIIECH cuiibl. KOpoTkoe 3aMblkaHHE TajlbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCHUMOCTb COIIPOTHBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOMMOCTB 3JIEKTPOJIUTOB.

HckpoBo# paspsa v IPOBOAMMOCTb BO3AYyXa.

OAHOCTOPOHHSISI TPOBOJUMOCTD INOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne cMEIaHHOIO COEIMHEHHS PE3UCTOPOB.

W3mepeHnue 3IeKTPOABWXKYLIEH CHJIbI HCTOYHHMKA TOKA M €ro  BHYTPEHHEro
COIPOTUBIICHUS.

Hab6monenue anexrpoinusa.

Me:xknpeameTHbie CBSI3U

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce oCymIeCTBISieTCS C yYETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3eéd C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnsie nousimus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
SBJICHME, Hay4HbIM (akr, rumoresa, (uznyeckas BeIMYMHA, 3aKOH, TEOpHus, HaOIroAeHUe,
AKCIEPUMEHT, MOJICIIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelmieHHEe CHUCTEMBl ypaBHEHM, JHHEWHas ¢QyHKOMs, mapabona,
runepooia, ux rpaguKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CHHYC, KOCHUHYC, TAHTCHC,
KOTaHT'€HC, OCHOBHOE TPUTIOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPbl M HMX IPOEKIHMH Ha OCHU
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe JABMKEHHE B JKUBOW mpupoje, muddysus, ocMoc, TeII000MEH
KHUBBIX OPraHU3MOB (BHJIbl TEIUIONEPEIaul, TEIJIOBOE PABHOBECHE), SJICKTPUUECKHE SBJICHUS B
JKUBOM IIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJIIpHasi Macca, TEIUIOBblE CBOMCTBA TBEPIBIX TN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKUE
CBOICTBa METAJJIOB, 3JIEKTPOJIUTHUECKAs JUCCOLMAINS, FalbBaHHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: npeodpa3oBaHUE IBUKEHUHN C MCIIOIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET M JIpyrue), JBUTaTellb BHYTPEHHEro CropaHus, mapoBass TypOuWHa, OBITOBOU
XOJIONWIBHUK, KOHIUIIMOHEP, TEXHOJIOTMH MOJIyYE€HUsI COBPEMEHHBIX MATEPHAIIOB, B TOM YHUCIIE
HAaHOMATEpPHAJIOB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYeCKas  3allluTa,  3a3¢MIICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH MPUHTEP, AIIEKTPOHArpeBaTelbHble TMPUOOPHI,
AIIEKTPOOCBETUTENbHBIE PUOOPHI, TaTbBAHUKA.

11 KJIACC

Pasnen 4. DaekTpoanHaMuka
Tema 3. Maznummnoe none. I1eKmpomMaZHUMHAA UHOYKYUA
[TocrossHHbIE MarHuThl. B3anMoAeNCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHoe TOJe€.
BekTop MarHuTHON MHAYKUMK. [[prHINN Cyniepno3nii MAarHUTHBIX MTOJIeH. JINHUM MarHUTHON

HHAYKIOUU. KapTI/IHa JIMHUHA MarHUTHOH WHAYKOWH IMOJIA MOCTOAHHBIX MAarHuTOB.
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MarsnuTtHoe 1oJie NPOBOAHUKA C TOKOM. KapTuHa NWHMNA MHAYKIMM MarHUTHOTO IO
JUTMHHOTO TPSIMOTO IMPOBOJIHUKA U 3aMKHYTOTO KOJBIEBOI'O NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzanmopeiicTBre MpoOBOJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib ¥ HallpaBJICHHE.

Cuna Jlopenua, e€ MOAynb M HampabiieHue. JIBUKEHUE 3apsHKEHHOM 4YacTUIBI B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuiel Jlopenna.

SlBiieHnEe HIEKTPOMAarHUTHOM WMHAYKUMHU. [lOTOK BeKTOpa MarHUTHOW HMHAYKIMH.
DJIEKTPOABUKYILAsA CUJIA MHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOW nHaykunu dapanes.

BuxpeBoe siiekTpuueckoe IMoje. DNEKTPOJABMXKYIIAas Cuia HHAYKIUU B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIATEIbHO B OJTHOPOJHOM MarHUTHOM I10JI€.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBJICHHE CAMOUHIYKIIMH. DJIEKTPOIBUKYIIAS CHJIa CAMOMHTYKIUU.

DHeprusi MarHuTHOTO MOJIsl KATYIIKUA C TOKOM.

DJIEKTPOMAarHuTHOE IOJI€.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUThI, JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHILI, UHIYKLUOHHAS T€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHHUE HJIEKTPOHHOTO My4YKa MAarHUTHBIM T10JIEM.

JluHuY MHIYKIIUKA MarHUTHOTO TOJIS.

B3anmopeicTere 1ByX IPOBOAHUKOB C TOKOM.

Cuita Amnepa.

[HetictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIMTA.

SIBneHne ANeKTPOMarHUTHOM MHIYKIUU.

IIpaBuno JleHna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CHIIbI UHAYKIIMM OT CKOPOCTH U3MEHEHHS MarHUTHOTO
MOTOKa.

SIBrieHME CAaMOMHIYKIIU Y.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

N3yuenne MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

HccnenoBanue siBICHUS 3IEKTPOMATHUTHON MHAYKIUH.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMACHUMHbIE KONEOAHUA

Konebarenbnas cucrema. CBoOOgHBIE MexaHHueckue KojeOanusa. [apmonuueckue
konebOanus. Ilepuon, uactora, ammutyaa U ¢dasza konebanuil. IlpyXMHHBI MasTHUK.
MatemaTuueckuii MasTHUK. YpaBHEHHME TapMOHHUYecKuX KoseOanuil. [IpeBpaiieHue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSAX.

Konebarenbuplif koHTyp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B UACATHHOM
KoJIeOATeIbHOM KOHTYype. AHAJNOTHS MEXJYy MEXaHWYECKUMH M DIIEKTPOMarHUTHBIMU
kosiebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHMs SHEPTHH B HUJEabHOM KojeOaTeIbHOM
KOHTYpE.
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[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BeIHyX/IeHHbIE MeXaHUYeCKue KoeOaHusl.
Pe3onanc. BeinyX€HHBIE 3JIEKTPOMarHUTHbBIE KOJIEOaHMUS.

ITepemenHbIil ToK. CUHYCOMAAIBHBIA NEPEMEHHBIM TOK. MOIIHOCTh NIEPEMEHHOTO TOKA.
AMITTUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpancdopmarop. [IpomsBoacTBo, mepemaya W NOTPEOJICHUE SIEKTPUUECKONW HHEPTHUU.
OKOJIOTMYECKUE PHUCKH TIPU IPOU3BOACTBE 3JeKTpo3Hepruu. KymnbTypa wHCHoab30BaHuA
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HHU.

TexHudyeckue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHHE: DSJIEKTPUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUU AJIEKTpoIepeaay.

Llemoncmpayuu

HccnenoBanue nmapaMeTpoB KojieOaTeIbHOM CUCTEMBI (PYKUHHBIN UM MaTeMaTU4YeCKUI
MasITHUK).

Habmronenue 3aryxaromux KojaeOaHuu.

HccnenoBanue CBONCTB BBIHYXICHHBIX KOJIeOaHUH.

Habmroienue pesonanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.

OcmumnorpaMmbsl — (3aBUCUMOCTA  CHJIBI  TOKAa W HAOpsDKEHUST OT  BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3onanc npu mocienoBaTeIbHOM COEIMHEHUU PE3UCTOpa, KaTyIIKd MHAYKTUBHOCTHU U
KOH/JIEHCATOopa.

Mopenb TMHAN 3IEKTPOIIepESadH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue 3aBUCUMOCTH MIEPHOA MAJIbIX KOoJieOaHU rpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpysa.

HccnenoBanne IEpEMEHHOIO TOKa B ILENM W3 IOCIEJOBATEIBHO COEIMHEHHBIX
KOHJEHCATOpa, KaTylIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

Mexanuueckre BOJIHBI, yclIoBUs pacnpoctpaHenus. [lepuoa. CkopocTs pacrpocTpaHeHUs
U januHa BosHBL. [lomepeunble M mponosibHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3Iy4EHHUsS JJEKTPOMAarHUTHBIX BOJIH. B3ammHas
opueHrtanus BekTopoB E, B, V B asnekrpoMarautHoi BosHe. CBOMCTBa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpaXKCHHE, IpeJIoMJIeHHe, moyspu3anus, audpakuusa, uHrepdepenuus. CropocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[lIkana 3y1€eKTPOMAarHUTHBIX BOJIH. [IprMeHeHHEe 31eKTPOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHIIMIIBEI paIOCBA3U U TeNeBUACHUS. Pagnonokamusi.

DNEKTPOMarHUTHOE 3arpsA3HEHNE OKPYXKAIOLIEH Cpeibl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
yJIbTpa3ByKOBasl AMATHOCTHKA B TEXHUKE U MEAMIMHE, Pajgap, pajiuONpUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHUE MONEPEUHBIX U MPOJI0IbHBIX BOJIH.
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KoneG:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habmionenne oTpaxeHus U MPeIOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHunn 1 1uppakiind MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGumronneHne cBsI3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOW M YacTOTOM
KoJie0aHui.

HccnenoBanue  CBOMCTB — DJIGKTPOMAarHUTHBIX — BOJIH:  OTPa)K€HUE, IIPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTepGepeHIns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeliHOe pacIpOCTpaHEHUE CBETA B OHOPOIAHOMN Cperie.
JIyud cBera. TOYEUHBII UCTOYHUK CBETA.

Otpakenue cBera. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune M300pakeHUl B IJIOCKOM
3epKaie.

[Ipenomnenue cBera. 3aKOHBI TMpeNOMIICHUs CBeTa. AOCONIOTHBIA  TOKa3aTellb
npenomieHus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbli yron MNOJHOTO BHYTPEHHETO
OTPaKEHUS.

Hucnepcus cBeta. CrnoxxkHblit coctaB 6enoro cera. L[ser.

CoOuparomme W paccewBaromue JHUH3BL. ToHKas nmH3a. DOKYCHOE pPACCTOSHUE U
ONnTHYEeCKasi cuiia TOHKOM JInH3bL. [locTpoeHune n3odpaxeHuili B coOMparomux U pacCenBarOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. Wutepdepennus cBera. KorepeHTHble HUCTOYHUKHU. Y CIIOBUS
HAOII0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpakuus cBeta. JludpakumonHas pemérka. YciaoBHe HAOMIOJEHHUS TJIaBHBIX
MaKCHUMYMOB IpH MaIeHUU MOHOXPOMAaTHYECKOT0 CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHuueckue ycTpoWCTBa W MpPaKTUYECKOE NPUMEHEHHE: OYKH, Jymna, (oToammapar,
IPOEKIIMOHHBIA anmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs ONTHKA, JU(QPAKIMOHHAs
peméTKa, MOIAPON/I.

Llemoncmpayuu

[TpsimonuHEHOE pacIpOCTpaHEHUE, OTPaKEHHWE M TpeloMieHHe cBeTa. OnTuueckue
pUOOPBHI.

[TostHOE BHYTpEHHEE OoTpakeHHne. Mozelb CBETOBOIA.

UccnenoBanue CBOMCTB M300paKeHUM B JIMH3aX.

Mopenn MEKpOCKOIIA, TENECKONa.

Hab6nronenue natepdepeHinm crera.

Hab6nronenue nudpakuuu cBera.

Habmonenue nucnepcun cBeta.

[TosryueHue ciekTpa ¢ MOMOILBIO PU3MBI.

[TonydyeHue criekTpa ¢ HTOMOIIbIO AU(DPAKIIMOHHOMN PEIIETKY.

Habmronenue nosisipu3anuu cBeTa.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

W3mepenue nokaszaresns NpeaoMIIeHHs CTEKIIa.
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HccnenoBanue CBOMCTB N300payKCHHM B JIMH3AX.
HaGmronenue aucrnepcun cBera.

Pa3nen 6. OcHOBBI crIeUAIBHON TEOPUHM OTHOCUTEJIBLHOCTH
['paHuIBl TPUMEHUMOCTH KJIACCHYECKOW MEXaHHMKH. IlocTynaThl crnenuaibHOW TEOPUH
OTHOCHUTEJIbHOCTH: HWHBApPHAHTHOCTh MOJYJISI CKOPOCTH CBE€Ta B BaKyyMme, MPHHIIUII
OTHOCHUTEIBHOCTH DUHINTEHHA.
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHH M COKpaIlleHUE JAJIUHBI.
DHeprusi ¥ UMITYJIbC PEISTUBUCTCKOMN YaCTHULIBI.

CBs13b Macchl C SHEPTUEH U UMITYJILCOM PENATUBUCTCKOMN YaCTHULbl. DHEPTUsl IOKOSI.

Paszpnen 7. KBanToBas pusuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®oronsl. ®opmyna [lnanka cBs3u sHepruu GOTOHA C €r0 YACTOTOW. DHEPrUsl U UMIYIIHC
dboToHa.

OtkpeiTue u wuccnenaoBanue Qoroadpdexra. Onbitel A. I'. CroneroBa. 3aKoHBI
doroaddekra. Ypasnenne DitHmTeitHa 1 porordpdexra. «KpacHas rpanuna» gorodpdexra.

Hasnenue ceera. Onbrtel [1. H. JleOenera.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHu4eckne yCTPOHCTBA W TPAKTHUECKOE NpPUMEHEHHe: (oTornemMeHTt, (GOoTomaTyuK,
conHe4Has OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®otod(deKT Ha YCTAaHOBKE C IIMHKOBOH TJIACTUHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

Cseroauo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmbiTel Pesepdopna nmo paccesuuro o -yactuil. I[lmaneraphas
Mozenb atoMa. [locrynarsl bopa. M3nyuenue u norsnoieHne GOTOHOB MpU MEPEXOAE aToma C
OJIHOTO YpOBHS DJHEpPrum Ha JApyro. Buasl cnekTpoB. CHEKTp YpOBHEH D3HEpPIHHM aroma
BOZIOPOAA.

BonnoBele cBolicTBa yactull. BosHel e bpoiinsa. KopnyckynsipHO-BOJHOBOM Tyalu3M.

CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyYEHUE.

TexHudeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(cTIeKTpOCKoOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopenb oneiTa Pezepdopaa.

Omnpenenenne JUIMHBI BOJIHBI J1a3epa.

Habmonenne nuHeuaThIX CHEKTPOB H3JTyYeHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Hab6nronenue nuHEHYaToro crekrpa.

Tema 3. Amomnoe sa0po

14



OKCIIEpPUMEHTHI,  JOKAa3bIBAIOIIME  CIOXKHOCTh  CTPOEHHUS  sApa. OTtkppbiTHE
panuoaktuBHOCTH. OmBITH Pezepdopra mo onpeaeneHuio cocTaBa paauoakTUBHOTO H3IIy4eHHS.
CgoiictBa anb(da-, 6eta-, raMmma-u3IydeHus. BiusHue painoakTUBHOCTH HA KHUBBIE OPTaHU3MBI.

OtkpeiTHEe TIpoTOHa W HeWrTpoHa. Hykmonnas moznens siapa [eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uucio sigpa. M30Torsl.

Anbda-pacniaz. DIEKTPOHHBIN W MO3UTPOHHBIM OeTa-pacmaj. ['amma-usnydeHue. 3akoH
PaAMOAKTUBHOIO pacnajia.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHbie cuibl. JlegekT macchl sapa.

Snepuble peakuuu. [lenenue u cUHTE3 SAED.

SAnepubiii  peaktop. Tepmosnepusiii cuHTe3. IIpobirembl W MEPCIEKTUBBHI  SACPHON
HHEPreTUKU. DKOJIOTUUECKUE aCTIEKThI SAEPHON SHEPreTHUKH.

DnemeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOAEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

OyHaaMeHTalbHbIe B3auMOIeHCTBUS. EquHCTBO (hr3nueckoil KapTHHBI MUpA.

TexHuueckue yCTpONCTBAa U NMPAKTHUYECKOE NMPUMEHEHME: J03UMETp, kamepa BuiibcoHa,
SIICPHBIN peakTop, aTOMHasi bomoOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopmwvie pabomul

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH

Ortanel  pa3Butus acTpoHoMuu. IlpuxkiiagHoe UM MHPOBO33PEHUECKOE  3HAYEHHUE
aACTPOHOMHUHU.

Bup 3Bé3anoro neba. Co3Besaust, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKEHHUE.

ConneyHas cucrema.

Connue. ConneuyHass axTuBHOCTh. Mcrtounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTepUCTUKHU. JluarpamMma «CIEKTpaJbHBIA KJIacCc — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJEI0BaTeIbHOCTH. 3aBHCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3] TJIaBHOU
NOCIIE0BAaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. (COBpeMEHHBIE MPEACTABICHUS O
IIPOUCXOXKACHNN U 3Botonuu CoslHIA U 3BE311. DTalbl XKU3HU 3BE3 L.

Mneunsiii [1yts — Hamia "anaktuka. [Tonoxxenne n neuxxenne Connua B ['anaktuke. Turbl
rajJlakTUK. PaguoranakTiuky U kBazapel. YEpHbIE NBIPHI B siIpax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ramaktuk. Teopus
Bbonburoro B3psiBa. PennkToBoe uzmyyeHue.

Macmrabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmionenus: HeBOOPY>KEHHBIM TJ1a30M C MCIOJIB30BaHHEM KOMIIBIOTEPHBIX MPUIOKEHUIN
JUISL OTIpEIeNIEHUs] MTOJI0KEHHUS HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro nonymapus 1 sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, maner, Mieunoro IlyTu.

O0o01marmuiee moBTOpEeHNE
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Ponp ¢u3uku u acTpOHOMHM B SKOHOMHMYECKOW, TEXHOJOTHYECKOW, COIMAIbHOW |
THYECKON cdepax [NeSATeNTbHOCTH 4YeloBeKa, poJib M MecTO (U3MKM U acTpPOHOMHHU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (OPMHPOBAHUU
npeCcTaBiIeHU 0 PU3NYECKON KapTHHE MUPA, MECTO (PM3UUECKOM KapTHHBI MHUpa B 00LIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IIPEACTABIECHUN O IPUPOJIE.

MexknpeaMeTHbIe CBSI3H

Uzyuenue xypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyliecTBIsieTCS € Y4ETOM
COJIEpKaTENbHBIX MEXIIPEIMETHBIX CBfA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHU.

Meosicnpeomemnuvle nonsimusi, CBA3aHHBIE C W3YYEHHMEM METOJOB HAyYHOIO IO3HAHUS:
sBIICHUE, HAY4YHBIA (DaKkT, rumore3a, (QuU3MYecKas BEIMYWHA, 3aKOH, TEOpHs, HAOJIOJCHHE,
AKCIEPUMEHT, MOJIEIIMPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHue CUCTEMBbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLIUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHIE€HC, OCHOBHOE TPHUIOHOMETPHUUYECKOE TOXJIECTBO, BEKTOPbl M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIC AIEMEHTAPHBIX (DYHKIIUH,
MPU3HAKU TI0I00MS TPEYTOJIbHUKOB, ONPEIEICHHE TUIOIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonocus: snekrpuyeckue SBICHUS B KUBOM MpHUpPOJAE, KoleOaTenbHbIC ABIKEHUS B
JKUBOM NIpUpoJie, ONTUYECKUE SIBJICHUS B JKUBOM IpHUpOJE, NCHCTBUE pajualii Ha >KUBBIC
OpraHU3MBlI.

Xumusi: CTpOEHHE aTOMOB U MOJIEKYN, KpPUCTAJNIMYECKash CTPYKTypa TBEPIABIX Tell,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eocpaghus: marHUTHBIE TONIOCA 3€MITH, 3aJIEKH MAarHUTHBIX PyH, (poTochEéMKa 3eMHOI
MOBEPXHOCTHU, IPEICKAZAHNE 3EMIIETPSCEHUII.

Texnonozus: TUHUN 3JIEKTPOIEpEiay, TEHEPATOP MEPEMEHHOTO TOKA, 3JIEKTPOJBUTATENb,
UHAYKIMOHHAs Teub, pajap, paJuoNpHEMHUK, TENEeBU30p, aHTeHHa, Tenedon, CBY-meus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapest.
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IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro npeamera «Dusmuka» Ha ypoBHE CpeaHero o0iiero odpazoBaHUs
(0a30BbIf  ypOBEHB) JIOJDKHO  OOECHEYHTh  JOCTHKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MIPEIMETHBIX 00pa30BaTENbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHS yueOHOTo mpeaMera «Du3HKay OKHBI OTPAKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHWEHTAIMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHHUI, COOTBETCTBYIOUIMX TPAJAUIMOHHBIM LIEHHOCTSIM POCCHUHCKOrO  0OIIeCTBa,
paclIMpeHre KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IMPOILIECCE PeaTu3allid OCHOBHBIX
HaIpPaBICHUN BOCIIUTATEIBHOMN I€ATEILHOCTH, B TOM YHCIIE B YACTH:

1) rpazk1aHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM IMO3ULMU O0ydYarollerocs Kak aKTUBHOTO H
OTBETCTBEHHOI'0 YJIEHA POCCUICKOI0 OOLIECTBA;

IPUHITHE TPAJUIMOHHBIX OOIIEYEIOBEYECKUX TI'YMAHUCTHUECKMX M JEMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO NESTEIBHOCTh B HHTEpEcax TpakJaHCKOTO OOIIecTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3aIuy;

YMEHHE B3aUMOJICWCTBOBAaTh C COIMAIbHBIMH HWHCTHUTYTAaMH B COOTBETCTBUU C HX
GYHKIUSMU 1 Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) NAaTPHOTHYECKOTO BOCTIUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'paX1aHCKON UACHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOILIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSM POCCUMCKHUX
yu€HBIX B 007aCTH (QU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBECHHUS;

CHOCOOHOCTh OLIEHMBATh CUTYallMI0 M HMPUHUMATh OCO3HAHHBIE PELICHMS, OPUEHTUPYACH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCJI€ B I€ATEIbHOCTH YUEHOIO;

OCO3HaHHE JIMYHOTO BKJa/la B IOCTPOEHUE YCTOMUNBOIO OYAYyLIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETHUYECKOE OTHOLIEHHE K MUPY, BKJIIOYasl A3CTETUKY HAYYHOI'O TBOPYECTBA, IMPUCYILETO
¢u3nveckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K pa3IUYHbIM cdepaM NpodecCHOHANbHON JesITeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3UKOW U TEXHUKOW, YMEHHME COBEpIIaTh OCO3HAHHBIA BbIOOp Oyaymieit
npodeccuu 1 peaqTn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE MJIaHBbI;

TOTOBHOCTh M CITOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (HU3UKH Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:
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C(OPMHUPOBAHHOCTb HKOJOTHYECKOW KYJIBTYphl, OCO3HaHHME IJI00AJLHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IJIAHUPOBAHUE M OCYUIECTBIICHUE JICMCTBHM B OKPYXKAIOUIEH Cpele HAa OCHOBE 3HAHMS
L€ YCTONYMBOIO Pa3BUTHSI YEIIOBEUYECTBA;

pacIlUpeHHe OIbITa JEATENbHOCTH HKOJIOIMYECKOM HalpaBlIE€HHOCTH Ha OCHOBE
UMEoIUXCcs 3HaHUi 1o (u3uke;

7) HEHHOCTH HAYYHOT'O TIO3HAHMS:

Cc(OPMHPOBAHHOCTb ~MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3HYECKON HAYKHU;

OCO3HAHME IICHHOCTH HAYYHOW JAEATEIbHOCTH, TOTOBHOCTh B MPOILIECCe U3YUEHUS (PU3UKU
OCYIIECTBIIATh IPOEKTHYIO U UCCIIEI0BATENIBCKYIO EATEIbHOCTh UHIMBUYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/bHbIE YHHBePCAJIbHbIE YUeOHbIe AelcTBUS
Bba3oBble Jioruyeckue eiicTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OIPEAEIATh UENU JeSATEIbHOCTH, 331aBaTh apaMeTpbl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHSI B PACCMATPUBAEMBIX (DU3HUYECKHX SIBICHUSX;

pa3pabaThIBaTh IUIAH PEHICHUS IPOOJIEMBI C YUETOM aHallM3a UMEIOIINXCS MaTepHaTbHbIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB IENISAM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJMHUPOBAaTh M BBINOJHATH pabOTy B YCJIOBHUSX pPEaJbHOr0, BHUPTYaIbHOIO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHUS;

pa3BHUBaTh KPEaTUBHOE MBIIJICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

ba3oBble uccienoBarebckme 1eiCTBUSA:

BJIa/IETh HAyYHOW TEPMMHOJIOTMEW, KIIOYEBBIMU HOHSTUAMHU W MeETOAaMH (pu3MuecKoi
HaAYyKH;

BJIaJIETh HAaBBIKAMU y4EOHO-MCCIIEJOBATEIbCKOM U MPOEKTHOM NeATeNbHOCTH B 00JacTH
¢u3uKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TMOMCKY METO/I0B PELeHHs 33134
(U3UUECKOro coiepkaHusl, IPUMEHEHHUIO Pa3InYHbIX METO0B IIO3HAHUS;

BJIQJIETh BHUJAMU JIE€ATEIBHOCTH IO IMOJYYEHMIO HOBOTO 3HAHHUS, €r0 HHTEPIIPETAlUH,
npeoOpa3oBaHNI0 M NPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CHUTYyalUsX, B TOM YHCIE IpH
CO31aHUU YYEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH NPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BbIABUIATh
TUIOTE3y €€ pelIeHMs, HaxOOuUThb apryMEHThl JUIsl JI0Ka3aTelIbCTBA CBOMX YTBEPXKICHUH,
3a/1aBaTh NapaMeTPbl U KPUTEPUH PELICHUS;

aHAJIM3UPOBATh IMOJYYEHHbIE B XOJ€ pEUICHUs 3aJaud pe3yibTaTbhl, KPUTHYECKHU
OLICHMBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMyIHpPOBATH COOCTBEHHBIE 33a/Ja4d B OOpPa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHCIIE IPU U3YyYEHUH (PU3UKU;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;
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YMETb MIEPEHOCUTh 3HAHUS 10 PU3UKE B MPAKTHUECKYIO 00IaCTh XKU3HEACATEIbHOCTH;

yYMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTe;

BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTMHAIBHBIE MOAXO0Abl U PELICHHUS;

CTaBHUTH NPOOJIEMBI U 33]]a4H, JOMYCKAIOIIUE aJIbTEPHATUBHBIC PELICHHUS.

Pabora ¢ unopmanmeii:

BJIAJICTh HaBbIKAMU NOJy4eHUs MHDOpManUK (GU3NYECKOTO COJAECpPKAHUSA U3 UCTOUHUKOB
pasHbIX THUIIOB, CAMOCTOSITEJIbHO OCYIIECTBIATH IOMCK, aHaliM3, CHUCTEMAaTU3aLUI0 U
MHTEpIpeTaLnio HHPOPMALIUU PAa3IMUHBIX BUJOB U ()OPM IIPEJICTABICHMS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTIOJIB30BaTh CPEACTBA HMH()OPMAIIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJIOTHH B
pEIIEHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OPraHU3alMOHHBIX 3aJa4 C COOJIIOJIEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (DU3NYECKOTO COJAEP)KaHUS B pasiMYHbIX (opMmarax ¢ y4EToMm
Ha3HaueHUs MHPOpPMALMU U LEJIEBOM ayauTOpuH, BBIOMpas ONTUMAIbHYIO (GOpMY
IPE/CTaBICHUS U BU3yalU3alllu.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

OCYILECTBIISITH OOIIEHHE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH J1EATEITLHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYaIMd U CMATYATh KOH(IUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3pPEHHs C HCIOJIb30BAHMEM SI3BIKOBBIX
CPEJCTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM U WHANBUAYAIBHON PaOOTHI;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl C yuy€TOM OOIIMX WHTEPECOB U
BO3MOKHOCTEHN Ka)KIOr'0 YJI€HA KOJUIEKTUBA;

IIPUHUMATh LEIU COBMECTHOM JESITEIBHOCTH, OpPraHW30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA MO €€ INOCTHKEHUIO: COCTAaBIATh IUIAH JACHUCTBHM, PaCHpeleisiTh PO C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3y/bTaThl COBMECTHON pabOThI;

OLICHMBATh KaYyeCTBO CBOETO BKJIaJa U KaXJO0r0 yJaCTHHKA KOMaHbl B OOLIUIN pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeayiaraTb HOBBIE IIPOEKTHI, OLICHUBAThb WJAECHU C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYILIECTBIATH ITO3UTUBHOE CTPATETHYECKOE IIOBEACHUE B PA3JIMUHBIX CHUTyalUsX,
MPOSBIISATH TBOPYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

PerynsiTuBHbIe yHUBEpCAJIbHbIE Y4eOHbIE 1efiCTBUSA
Camoopranusauus:
CaMOCTOSITENIbHO OCYIIECTBJIATH IMO3HABATEIbHYIO AEATENbHOCTh B 00JacTH (U3UKU U
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTAaBUTh U (POPMYITMPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOATENIBHO COCTaBJIATH IUIAH PELICHHs PAacUYETHBIX M KAue€CTBEHHBIX 3a1a4, IUIaH
BBITIOJIHEHUS] MPAKTUYECKOH paboThl ¢ Y4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHI;
JIaBaTh OLIEHKY HOBBIM CUTYaIlHsIM;
paciupsTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;
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JienaTh OCO3HAHHBIM BBIOOp, apTyMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;

OLICHUBATH IPHOOPETEHHBIN OIIBIT;

CrocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO JPYIULIUMKA B O0O0NACTH (PU3UKH,
MOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTYallUSIM, BHOCUTb KOPPEKTUBBI B JESITENBbHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3YNIbTATOB LEJISIM;

BJIa/IETh HaBBIKAMH [MO3HABATEIBHON peIeKCUU KaK OCO3HAHUSI COBEPILAEMbIX JEHCTBUN
Y MBICIMTEIBHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUI;

UCTIOJIb30BaTh MPUEMBI peIEKCUU TSl OLICHKH CUTYaIH, BEIOOpa BEPHOTO PELICHUS;

YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJIN3€ PE3YJITATOB JIE€ATEIbHOCTH;

MPUHUMATH ceOsl, TOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

MPUHUMATh MOTHUBBI U apTYMEHTHI IPYTHX IIPU aHAIHU3E PE3yIbTaTOB AEATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKH.

B npotiecce AOCTHXEHUS TUYHOCTHBIX PE3y/IbTaTOB OCBOCHUS MTPOrPaMMBI IO U3UKE AJIs
YPOBHSI CpeAHEro oomero odpa3oBaHusi y 0OydarOMIMXCsl COBEPIIEHCTBYETCS 3MOIIMOHATBHBIN
MHTEJJIEKT, MPEANoaraouil chopMUPOBaHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh OHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTH HANPABJICHUS PAa3BUTHUS COOCTBEHHON SMOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

caMOpEeryJIupOBaHHUs, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yYMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
M3MEHEHUSM U MPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEH MOTHBAlMM, BKJIIOYAIOIIEH CTPEMIIEHHME K JOCTMXKCHHIO L€ MU YCIEXY,
ONTUMH3M, HHULIMATUBHOCTh, YMEHHUE JIEUCTBOBATH NCXO U3 CBOUX BO3MOYKHOCTEN;

AMIATHM, BKIIIOYAIOUIEH CIOCOOHOCTh MOHHMMATh 3MOLMOHAIBHOE COCTOSHUE JPYIHX,
YUUTBIBAaTh €ro MPH OCYIECTBICHUN OOLIECHUS, CIOCOOHOCTh K COUYBCTBHIO U CONIEPEKNBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOIUX CIIOCOOHOCTH BBICTPAaUBAaTh OTHOUIEHMS C IPYTMMHU
JOJIbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3peiiaTbh KOHQIUKTHI.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

JEMOHCTPUPOBATh Ha MpUMEpax posib U MecTo (PU3UKU B (HOPMUPOBAHUM COBPEMEHHOM
Hay4YHOM KapTUHBI MHMPA, B PAa3BUTHUH COBPEMEHHON TEXHUKH M TE€XHOJOTHH, B NMPAKTUUYECKOH
JESATENILHOCTH JIIOEH;

YUUTBIBATh TPAHULBI NPUMEHEHUS HU3YYEHHBIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, MHEepLHUalbHas cucTeMa OTcuéra, abCOMIOTHO TBEPIOE TENO, WIACATbHBIN Ta3, MOAEIH
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUECUYHBIH DJIEKTPUUYECKHUM 3aps] MpU PELIEHUU
buznyeckux 3a1ay;

pacno3HaBath (U3MUECKHE SBICHUS (TIPOIECCH) W OOBSICHATH WX HAa OCHOBE 3aKOHOB

MCXaHUKH, MOJ'ICK}’J'IHPHO'KI/IHGTI/I'-IGCKOI\/’I TEOpHUU CTPOCHHUA BCIICCTBA U OJJICKTPOAWHAMHKHU:
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pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSAMOJMHEWHOE [BH)KEHUE, CBOOOJHOE TaJeHue Tell,
IBUKCHHE 10 OKPYXHOCTH, WHEpLUs, B3aumMmopeicTBue Ten, auddysus, OpoyHOBCKOe
JBI)KEHUE, CTPOCHHUE KUAKOCTeH M TBEPIABIX TeN, U3MEHEHHE 00bEMa Tel NpU HarpeBaHUH
(oxJ1aX/1€HNHN), TEIJIOBOE PAaBHOBECHUE, NCIIAPEHUE, KOHIEHCALUs, [IaBJICHUE, KpUCTAIIN3ALu,
KHUIIEHUE, BJIAKHOCTh BO3]lyXa, IOBBIIICHNWE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM
cocyJlie, CBA3b MEXAYy IapaMeTpaMu COCTOSHMS Ta3a B HM30IpoIeccax, J3JIEKTpU3alus Tel,
B3aUMO/ICHCTBUE 3apsI0B;

OINKCHIBATh MEXaHMYECKOE JBI)KEHUE, UCHOJb3ys (M3MYECKHE BEITUYMHBI: KOOpAMHATA,
yTh, MEPEMEILECHHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJla, UMITYJIbC Tela, KHHETHUYeCKast
SHEprus, MOTEHIMAJbHAs SHEPrHs, MeXaHudeckas paboTa, MeXaHWYeCKas MOIIHOCThb; MpHU
ONHCAaHUM TPABWJIBHO TPAKTOBaTh (PU3UYECKUN CMBICH HCIOIB3YEMbIX BEIMYUH, WX
0003HAUEHHSI U €JMHUIIBI, HAXOJUTH (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYHHY
C IpyTUMU BEJIUYUHAMU;

ONUCHIBAaTh H3Y4YEHHBIE TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUS, HCIONb3Ys
dbusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TEeMIlepaTypa, CpEeAHssl KUHETHYecKas OSHEprus
XAa0THUYECKOT0 JBWKEHUS MOJIEKYJ, CpPEAHEKBAJApaTU4YHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSSI dHEprusi, pabora raza, Kod((UIKEHT IOJIE3HOTO JEHCTBUS TEIIOBOTO
JIBUTATEIIS; IPU OTIMCAHHUH MTPABHIIBHO TPAKTOBATH (PU3UUYECKHIA CMBICI UCIOIB3YEMbIX BEIUYHH,
uX OOO3HAYCHHMS W EIMHHIBI, HAXOTUTH (OPMYJBI, CBS3BIBAIONIME JaHHYIO (U3NIECKYIO
BEJIMYUHY C APYTUMHU BETUUYUHAM;

ONMCHIBATh HU3YUYEHHbIE 3JIEKTPUUECKHE CBOWCTBA BEILECTBA M AJIEKTPUUYECKUE SIBICHUS
(mpotiecchl), UCTONB3YS (U3NYECKUE BEIUYUHBL: ANEKTPUUYECKUUN 3apsill, dJEKTPUUYECKOe MOoJe,
HaIpsSOKEHHOCTh MOJS, IOTEHLHWAaJ, pPa3HOCTh MOTEHIMAIOB; IpPU OMNHCAHUM IPABUIBHO
TPaKTOBAaTh (PUIUYECKUI CMBICI HCIIOJIB3yEMbIX BEIWYHH, WX OOO3HAUEHUS U EIUHHIIBI;
yKa3bIBaTh ()OPMYJIbl, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMUMHY C JPYTUMH BETMUYNHAMM;

aHaATM3UpPOBaTh (PU3MUYECKHE MPOLECChl W SIBIEHUS, UCHONB3ys (DU3MUECKHE 3aKOHBI U
NPUHLMIBL 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HploTOHa, 3aK0oH coxpaHeHUs
MEXaHUYECKOM dHEPruu, 3aKOH COXpPAaHEHUS! UMITYJIbCa, MPUHIUI CYNEPIIO3UIIUN CHJI, TPUHIUI
paBHONpPAaBUs MHEPLHATIBHBIX CUCTEM OTCYETA, MOJIEKYJIAPHO-KUHETHUECKYIO TEOPHIO CTPOCHMUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBSA3b CpEIHENH KWHETUYECKOW HHEPrMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMIepaTypoi, MEepBbIii 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHHUs
AIIEKTPUUYECKOrO 3apsiia, 3akoH KyloHa, mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOe BhIPaKEHUE U YCIOBUS (TPaHUIIbI, 00J1aCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBHS MAIINH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3Iuy4aTh yCIOBHS X O€30M1aCHOTO MCMOIb30BaHUS B IOBCETHEBHOM KU3HU;

BBITMOJHATh JKCIIEPUMEHTHI 1O HCCIIEJOBAHUIO (PU3UYECKUX SBJICHUM W MPOIECCOB C
UCIIOJIb30BAaHWEM TMPSAMBIX U KOCBEHHBIX H3MEpeHuil, Mpu dSToM  (HOpMyIHpOBaTh
npoOnemMy/3ajady W TUIOTE3y y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, TPOBOIUTH ONBIT U (POPMYIHPOBATH BHIBOBI;

OCYILECTBIISATh MpPSIMBIE W KOCBEHHBIE H3MEPEHUs (PU3UUECKUX BEJIWYMH, INPH ITOM
BBIOMPATh ONTHUMAJBHBIN CIIOCOO H3MEPEHUs M HCHOJIb30BaTh W3BECTHBIE METOJbI OLIEHKH
MIOTPELIHOCTEN U3MEPEHU;

HCCJIEIOBaTh 3aBUCUMOCTH MEXIYy (U3NYECKUMH BEIMYMHAMHU C HCHOJb30BaHUEM
OpSIMBIX M3MEPEHMH, MpPH 3TOM KOHCTPYHpPOBaTh YCTAaHOBKY, (UKCHPOBATh pE3YNIbTaThl
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HOJYYEHHON 3aBUCUMOCTH (PU3MYECKMX BEJIWYMH B BHJIE TaONMIl U IpaMKOB, J1€J1aTh BBIBOJbI
0 pe3yNbTaTaM HUCCIIEIOBaHUS;

coOmoiaTh MpaBmia 0€30MacHOro Tpyda NpPU TMPOBEICHHH HCCIEAOBAaHUM B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIEI0BATEILCKOM ¥  TMPOEKTHOW JAEATENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U TAOOPaTOPHOTO 000PYAOBaHUS;

pewiath pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUEeCKOW MOJENbIO, HCIOJNIb3Ys
(bu3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBMS 337a4M BIOUpPATh (PU3HUECKYIO
MOJIeJIb, BBIACNATh (U3NYECKUE BEIMUYMHBI U (QOPMYJbl, HEOOXOAMMBbIE Uil €€ pEeLIeHHUs,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH IOJIyY€HHOIO 3HaUeHUs (PU3MUECKON BEITUYHMHBI;

pemath KayecTBEHHBIE 33/1a4M: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPEUMBYIO ILIECTIOUKY
paccyXIeHU C ONOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU M (PU3HUYECKHE SBICHHUS;

UCTOJNB30BaTh MPH PEUICHWH YYeOHBIX 3aJad COBPEMEHHbIE HH(OPMALMOHHBIC
TEXHOJIOTUHM Ui TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIMM U IPEICTABICHHUS y4eOHOU W
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOIYYEHHOM U3 Ppas3IMYHBIX HCTOYHHUKOB, KPUTHUYECKHU
aHaAJIM3UPOBATh [10JIy4aeMyto HH(POPMALUIO;

IPUBOAUTH NMPUMEPHl BKJIAJa POCCUHCKUX M 3apyOeKHBIX YyUEHBIX-(U3MKOB B pa3BUTHE
HayKH, 00bACHEHHE IPOLIECCOB OKPYXKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCTIOJIB30BAaTh TEOPETHUECKUE 3HAHUSA 1O (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecnieueHus 6€30MacHOCTH MpU 0OpallleHUH C IPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JUIS
COXpaHEHHUsI 3/10pOBbs U COOJIIO/IEHNS HOPM IKOJIOTHYECKOTO MOBEACHMS B OKpY’KaIoLel cpee;

paboTatk B TpyIIIe C BHITOTHEHUEM PA3IUYHBIX COIUABHBIX POJIEH, MIIAaHUPOBATh paboTy
IpYyNIbl, palMOHAIBHO paclpelneniarTh O00f3aHHOCTH W IUIAHUPOBATh JIEATEIIBHOCTh B
HECTAaHJAPTHBIX CUTYallMsX, aJleKBaTHO OLEHMBATh BKJAJ KaXJOr0 W3 yYaCTHUKOB TpYIIbl B
pelIeHne paccMaTpuBaeMoil IpooIIEMBl.

K xonny oOyuenust B 11 kiacce npeaMeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSl YMEHHUI:

JIEMOHCTPUPOBATh Ha MPUMeEpax poiib U MecTO (PU3MKH B (DOPMUPOBAHUH COBPEMEHHOU
Hay4YHOM KapTUHBI MHPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TE€XHOJOTHH, B IPAKTUYECKOH
NeSITeTTHHOCTH JIFO/ICH, IETIOCTHOCTh U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

YYUTHIBATh TPAHMUIBI TIPUMEHEHUS HW3YYEHHBIX (HU3UUECKUX MOMETCH: TOYCUHBIN
AIIEKTPUUYECKUI 3apsija, JIyd CBeTa, TOYEUHBIH HCTOYHUK CBeTa, fJepHas MOJENb aToMa,
HYKJIOHHAs1 MOZIETIb aTOMHOTO sI/Ipa MPU peLIeHUH GU3NUECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKUE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMHUKY U KBAaHTOBOW (DM3MKM: 3JIEKTpUYEcKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XMMHYECKOE, MarHUTHOE JCWCTBUS TOKA, B3aMMOJCHCTBHE MArHUTOB, JIIEKTPOMArHUTHAsS
WHIYKIMS, JCHCTBHE MAarHUTHOTO TOJISi HA MPOBOJHUK C TOKOM W JBWKYIIUHCS 3aps,
AIIEKTPOMArHUTHBIE KOJICOAHUS M BOJHBI, IPSMOJIMHEHHOE paclipOCTpaHEHUE CBETa, OTPAKEHHE,
npejomiieHue, uHTepdepeHus, Iudpaknus W TOJSApU3alUs CBeTa, JUCIEPCUs CBeTa,
dorornekrpudeckuit 3¢ dekt (porodddekt), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHUATOrO
CIIEKTpa aToMa BOJIOPOJ1a, €CTECTBEHHAs U UCKYCCTBEHHAs! paliOAKTUBHOCTD;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IUUHBIX CPEJ) M AJIEKTPOMArHUTHbBIC SBJIECHUS (IIPOIECCHI),
UCTIONB3Ysl (U3UYECKHE BEIUYMHBL: DIIEKTPUUYSCKHH 3apsii, CWja TOKa, DIEKTPUIECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOe COMTPOTUBIIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOABMKYIIAs CUIa,
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paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cuia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTH
KaTYIIKH, SHEPTUsl IJIEKTPUYECKOTO0 W MArHUTHOTO TOJICH, TEepUOJd W YacToTa KoieOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CHJIa TOKa B MPOIECCE TAPMOHHYECKHUX SJICKTPOMArHUTHBIX
KoneOaHui, (HOKYCHOE pACCTOSHHWE W ONTHYECKAas CHUJa JIMH3bI, NP OMUCAHUM IPABWILHO
TPAKTOBATh (PU3UYCCKUI CMBICT HCIIOJIB3yeMbIX BEIWYMH, WX OOO3HAYCHUS U CIUHUIIB,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3HUECKYIO BETUYHUHY C IPYTMMH BETUUMHAMU;

ONKCHIBATh M3yYCHHbIE KBAHTOBBIC SBJICHHUS W TIPOLECCHI, HCIONB3Ys (U3NUECKUe
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPrus U
UMIyabC (OTOHA, MEpPHOJ] TMOoJypacmaja, SHEPrus CBSI3U AaTOMHBIX s/I€p, NPU OMNUCAHUU
MPAaBUIIBHO TPAKTOBATh (DU3MYECKUN CMBICI WCIONB3yeMbIX BEIHYWH, WX OOO3HAYCHHS U
€MHMIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIONINE MAaHHYIO (DU3MYECKYIO BEIMYUHY C JIPYTUMH
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKON BEITMYUHBI;

AHATM3UPOBATh (U3NYCCKUE TMPOIECCHl W SBICHUS, UCIONB3YyS (U3NUYECKUE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TIOCTEAOBATENBHOTO U  MapalljIeIbHOTO  COETUHEHUS
MPOBOAHHUKOB, 3akoH JDkoyns—JIeHna, 3akoH SJEKTPOMAarHUTHOM HMHAYKIUH, 3aKOH
PSIMOJIMHEHHOTO PAacHpOCTPAaHEHUSI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPETIOMIICHUS
cBeTa, ypaBHeHHe OHHITeWHa I ¢GoTtoddderra, 3aKOH COXpaHEHUS HHEPruM, 3aKOH
COXpaHEHUSI HMMITYJbCa, 3aKOH COXPAHEHUsI DJIIEKTPUUECKOrO 3apsija, 3aKOH COXpaHEHUs
MacCcoOBOTO YHCJIA, MOCTyJaThl bopa, 3aKOH paJMOaKTHUBHOTO pachaaa, MpU ATOM pas3linyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKCHHE W YCIOBUS (TPAHMIIBI,
00acTh) IPUMEHUMOCTH;

OTIpeeNATh HaIpaBJICHWE BEKTOpPAa MHIYKIMM MArHUTHOTO TOJS MPOBOJHHUKA C TOKOM,
cuibl Amrnepa u cuiisl JlopeHna;

CTPOUTH U OIUCHIBATh N300paKeHHE, CO3/1aBaeMOe TUIOCKUM 3€pPKajioM, TOHKOW JTMH301;

BBITMIOJHATh JKCIEPUMEHTH 1O HMCCIEOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCIIONIb30BAaHMEM TPSAMBIX W KOCBEHHBIX HW3MEpEHHWil: mpu d3ToM  (GopMynHpoBaTh
npoOnemMy/3ajady W TUIOTE3y y4yeOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEIIOKEHHOTO 000PYA0BaHUS, TPOBOUTH OMBIT U (DOPMYTUPOBATH BHIBOJIBI;

OCYIIECTBIISITh TIPSIMbIE M KOCBEHHBIE H3MEpPEHHUS (U3UYECKUX BEIUYUH, TPHU STOM
BBHIOMPATh ONTUMAJIBHBIA CIMOCO0 HM3MEPEHHS W UCIOJIb30BaTh HW3BECTHBIE METOJbI OILIEHKHU
MOIPEIIHOCTEN UBMEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTU (DU3HUECKUX BEIMUYUH C UCMOJIB30BAHUEM MPSIMBIX H3MEPEHU:
IpU 3TOM KOHCTPYMPOBATH YCTAaHOBKY, (PUKCHPOBATH PE3yNbTAThl MOJYYEHHOH 3aBHCHUMOCTH
buznyecKuXx BENMWYMH B BHAE TaOMUIl M TpaduKOB, JeiaTh BBIBOABI IO pe3yabTaTaMm
WCCJICIOBAHMS;

coOmo1aTh MpaBwiia 0E30MAaCHOTO TPyJa IMPH MPOBEACHUHM HCCICIOBAHUI B pamMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-UCCIEOBATEILCKOH W  MPOCKTHON JCATENHHOCTH C
WCITOJIh30BAaHUEM U3MEPHUTEIBHBIX YCTPOMCTB H JIA0OPATOPHOTO 00OPYAOBAHUS;

pemate pacu€THbIe 3aJa4d C SBHO 3a/laHHOM (U3WYECKOM MOENbI0, HCIONIb3Ys
dbuznyecKkre 3aKOHBI ¥ IPUHIIMITBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4l BHIOMPATh (PUIUIECKYIO
MOJIeJIb, BBIACNATh (PU3NYECKUE BEIMUMHBI W (QOPMYIbl, HEOOXOIuWMbIe s e€ pelieHus,
MIPOBOAMTH PAcU€ThI U OLICHUBATH PEAbHOCTD MOYUEHHOTO 3HAYCHUS (PU3NUECKON BETMUNHBI,

pemiaTh Ka4yeCTBEHHBIE 3aJadi: BBICTPAMBATh JIOTUYECKU HEMPOTHBOPEUMBYIO IIETIOUYKY
PacCyXXJIEHUI ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3AaKOHOMEPHOCTH U (PU3HUECKUE SIBJICHUS;
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UCIONb30BAaTh NpPU PELICHHMH Y4eOHBIX 3a7ad COBpPEMEHHbIE HH(OPMAalUOHHBIE
TEXHOJIOTUU Ul TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALMH W TPEACTABICHUS y4eOHOU U
HAYYHO-TIOMYJIIPHOW HMH(OpMAIMK, NOJYYEHHOM W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJM3UPOBAThH MOJTy4aeMylo HHPOPMAIIUIO;

OOBSICHATH IPUHIUIIBI IEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOWUCTB, pa3anyaTh
yCIIOBUS UX 0€30MacHOr0 UCHOIb30BaHUS B IOBCETHEBHOM KU3HH;

[PUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX y4EHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BbSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHUECKWE 3HAHHUA MO0 (U3UKE B TOBCEAHEBHOW IKU3HU IS
obecrieyeHns O€30MACHOCTH MPH 0OpaIeHNH ¢ MPUOOPAMHU U TEXHUUYECKUMHU YCTPOUCTBAMH, IS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MTOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B TpyIIE C BHIIOJHEHUEM PA3IMUHBIX COLMATBHBIX POJICH, IUIAHUPOBATH paboTy
TPYMNIbI, palMOHAIBHO paclpeneiiaTh OOS3aHHOCTH M IJIAHUPOBAaTh JACATEIbHOCTH B
HECTAaHJAPTHBIX CUTYalMsX, aJl€KBaTHO OLIEHUBATh BKJIAJ Ka)KJOTO M3 YYACTHUKOB I'PYIIIbI B
peleHne paccMaTpuBaeMoOi IPOOIEMBI.
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TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounvecTBO yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. PU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSA
bu6mmoreka [IOK
1.1 o 2
VISHICE T METOAR HAYHHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Auraiica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpPaHEHUS] B MEXaHUK 6 1 1 bubmorexa LIOK
' OHbT COXPATE © © https://m.edsoo.ru/7f41bf72
Hroro o pasneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnmuorexa [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2 1 1
3 Ochossl TEPMOAHHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK
' ®Da30BbIC IEPEXOIBI https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuorexa [JOK
41 eKTpoCTaTIA 10 https://m.eds00.ru/7f41bf72
[TocTosiHHBIN 351eKTpUYECKHil TOK. TOKH B bubnuorexa [JOK
4.2 12
Pa3IUYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME

26



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paszpen 1. JIEKTPOIUHAMUKA
MaruauTtHoe nosie. DJIeKTpOMarHuTHas bubnnorexa [HOK
1.1 11 1 3
VHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KosiebaHus https://m.edsoo.ru/7f41c97c
59 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 O 10 3
frriKa https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBI CIENUATTBHON TEOPUH 4 1 bubnuotexa [JOK
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
41 DJIeMEHTHI KBAHTOBOU ONTUKU 6 Bubmmorexa LIOK

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

bubmuoreka [JOK
42 4
Crpoenue aroma https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4. A
3 TOMHOE S7JPO 5 https://m.edsoo.ru/7f41c97c
Wroro no pazueny 15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6 OBOBHIAIOIIEE ITIOBTOPEHHUE

61 OfoSumonce nosropere ‘ g imedson U TALGOTe
Htoro no pazneny 4
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
N KounyecTBO 4acoB Jlara JIeKTPOHHBbIE U(PPOBHIE
Tema YpoOKa KOHTpOJILHLIe HpaKTI/I‘lCCKI/Ie oﬁpasosaTeJIbele
n/n Bceero H3Y4YeHH S
padoTbI padoThbI pecypcbl
®dusrka — HayKa O PUPOJE.
1 Hayunblie MeT(})]JII(I)I HofHapHIfﬂ 1 bubmorexa [JOK
https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIero MUpa
Ponb u MecTo pusuku B
($hOopMHPOBaHUK COBPEMEHHOMN bubnnoreka [JOK

2 . 1
HAayYHOW KapTHHBI MHpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH IO IeH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHHUYECKOTO 1 bubmuorexa [JOK
newkenus. [lepemerienue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOpPEHUE

4 PaBHOMEpHOE ITPAMOIMHEWHOE 1 bubnuoreka [IOK
JIBIDKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTpsIMOTIUHEITHOE 1 bubnnoreka [JOK
IBUKEHUE https://m.edsoo0.ru/ff0c372e

6 CBoOoHOe majieHne. Y cCKopeHue 1 bubnmoreka [JOK
CcBOOOIHOTO MaIeHU https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUXKEHUE.

7 I[I;I/I)KCHI/IC MaTepiaHBHOﬁ TOYKH I10 1 bubmorexa IOK

https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [TpyHIMIT OTHOCUTENBHOCTH 1 bubnnorexa [JOK

lNanunes. MuepunaibHbIe CUCTEMBI

https://m.edsoo.ru/ff0c3be8
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orcyeta. IlepBblii 3akoH HeroTOHA

Macca tena. Cuna. [Ipunmun

9 cynepro3uiuu cui. Bropoii 3akon Bu6mnorexa LIOK
. https://m.edsoo.ru/ff0c3be8
Hbrorona asis MarepuaibHOM TOUKU

10 Tpetuii 3akon HeroToHa niis bu6mmoreka [IOK
MaTepHaIbHBIX TOYCK https://m.edsoo.ru/ffOc3be8
3aKoH BceMUpHOTO TsroTteHus. Cuia

11 TSDKECTH. HelfBa;I KOCMHYECKast bubmmoreia LIOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddumuent

13 TpeHus. Cuiia COnpoOTUBIIEHUS ITPU bubnnoreka [JOK
JIBW)KEHUH TEJIA B )KUIKOCTU WU https://m.edsoo0.ru/ff0c3f76
rase
[locTynarenbHOE U BpalareabHOe

14 JBUKEHHE a0COMIOTHO TBEPAOTO bu6mmoreka [JOK
Tesna. MoMeHT cuibl. [1nedo cuibl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHs TBEPOTO Tela
HMitynbsc MaTepUabHON TOYKH,

15 CUCTEMBI MaTePUATBHBIX TOUEK. bubnmnoreka [JOK
Nmnynbe cunbl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMIynabca. PeakTHBHOE MBUKECHHE
PaGoTta 1 MOIITHOCTD CHITBI.

16 Kunernueckas sHeprus bubmuoreka [IOK
MatepHuaabHOi ToukH. Teopema 06 https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUYECKOW SHEPTUU

17 [ToTeHnanpHas YHEPTHUS. bu6mmoreka [IOK
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[ToTenuuanpHas sHEpPrUs ynpyro
ne(OpMUPOBAHHON MPYKUHBI.
[ToTeHumanpHas sHEPrus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/ff0c461a

18

19

20

ITorennmanpHbIC 1
HEIOTEHIUAJIbHBIE CHIIBI. CBA3b
paboTHI HEMOTEHIIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOU SHEPTUu
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYE€CKON SHEPruun

JlaGopaTtophnast pabora
«HMccnenoBanue cBs3u pabOTHI CHITBI
C M3MCHEHUEM MEXaHUYECKOMN
SHEPIHH Tella Ha IpUMepe
paCTSDKEHUS PE3UHOBOTO KIyTay

KonTposnbnas pabora no teme

«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4h74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun. BpoyHOBCKOE ABUKEHUE.

Huddyzus

bu6mmorexa [IOK
https://m.edsoo.ru/ffO0c4dc?

22

XapaxkTtep IBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mopenu cTpoeHust ra3os,
JKUJKOCTEH U TBEPABIX TEIl

23

Macca monekyn. KonuuectBo
BemlectBa. [locrossuHas ABoraapo
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TerioBoe paBHOBECHE.

24 Temneparypa u e€ u3mepeHue.
[Ixana remnepatyp Llenbcus

o5 Uneansusiii raz B MKT. OcHoBHOE bubmuoreka [JOK
ypaBaenue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHel KHHETUYECKOM SHEPrUuun bubmuorexa [JOK
JIBIDKCHHUSI MOJICKYJI. Y paBHCHHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH /lanbToHa. ['a30BbI€ 3aKOHBI
JlaGopaTtophnast pabora

28 «HMccnenoBanue 3aBUCHMOCTH
MEX]y IapaMeTpaMu COCTOSTHUS
pa3peKEHHOr0 ra3a»

29 H3onponeccel B uaACaAIBHOM rase u bubnnorexka [JOK
uXx rpaduueckoe npencTaBIcHue https://m.edsoo.ru/ff0c570e
BuyTtpenHnss sueprus
TEPMOJIMHAMHYECKON CHCTEMBI U

30 criocoObI e€ n3meHnenust. KonnuectBo bubnuotexa [JOK
TEIJIOTHI ¥ paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPrusl OTHOATOMHOTO UJI€ATBHOTO
raza

31 Buasl Tenonepenaun bubmorexa HOK

https://m.edsoo.ru/ff0c5¢c36

VY nenbHas TEIUIOEMKOCTD BELLIECTBA.

32 KonunuecTBo Tennotel npu bubnuoreka [IOK

Terutonepenave. AanadaTHBIM
nporecc

https://m.edsoo.ru/ff0c5¢c36
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IIepBblil 3aKOH TEPMOAMHAMUKY U

bubmuorexa [JOK

33 €ro MPUMEHEHHUE K M30IpoIieccam https://m.edsoo.ru/ffOc5efc
Heob6patumocts npoiieccoB B
34 npnpcr))/:[e. Bropoit I;aII(lOH Bu6mnorexa LIOK
https://m.edsoo.ru/ff0c6230
TEPMOUHAMUKHU
35 [Tpuniun nevicteust u KII1/ bu6mmoreka [IOK
TEIUTOBOM MAIluHBI https://m.edsoo.ru/ff0c600a
36 uxn Kapro u ero KITJI
37 DKoJ0ru4ecKkue npooIeMbl
TEIJIOOHEPTETUKU
O6o06maromuii ypok
38 «MOJ‘II:KyJ'II;pHa}}I]p ¢uznka. OCHOBBI Bubmiorexa LIOK
https://m.edsoo.ru/ff0c6938
TEPMOIMHAMHKI
KonTponbhas pabota mo Teme
39 «MOJ‘IpeI(yJ'I}IpHE}I ¢uznka. OCHOBBI 1 bubmorexa IOK
https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubnnorexka [JOK
Hcnapenue u KuneHue https://m.edso0.ru/ff0c63b6
AOCOmIOTHAS U OTHOCUTEIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIi bubmorexa [JOK
https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramimueckue n
aMmopdHbie Tena. AHU30TPOIHS
42 CBoflljf’)rB KpUCTAJIJIOB. }KTIfILKI/Ie bubmorexa HOK
https://m.edsoo.ru/ff0c65f0
kpucrtawuibl. COBpeMEHHBIE
MaTepHuabl
43 [InaBnenue u KpucrauM3aLus. bub6nuorexa [IOK

Y;[eanaﬁ TCIIJIOTA I1IJIaBJICHUA.

https://m.edsoo.ru/ff0c6708
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CyO6numarnus

44 YpaBHEeHHUE TEIUIOBOrO Oaanca bubmorexa HOK
BHCHHUC TCIIJIOBOTI" H
p https://m.eds00.ru/ffoc6820
) .0 i
o | S S
A a p https://m.edsoo.ru/ffOc6bcc
3apsIoB
II
YHpOBOA ’ https://m.edsoo.ru/ffOc6bcc
COXpaHEHHUS JECKTPUUCCKOTO 3apsiia
B i .3
47 | Kynown Touemmi snexrprsccsa BuGuorera LIOK
Y ' p https://m.edsoo.ru/ffOc6ced
3apsin
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nosist. [IpuHIMn cynepno3unun bubnnoreka [JOK
SIIEKTPHUYCCKUX TOJIeH. JInHuu https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTU
. Pa60Tal1_[ CHUII 3neKTp§)CTaTquCKoro BuGmorexa OK
moist. [Toreniman. PasHocts
H https://m.edsoo0.ru/ff0c6f00
IIOTCHIINAJIOB
o [TpOBOAHUKY U TUIJIEKTPUKH B BuGmorexa OK
JIEKTPOCTATUYECKOM IIOJIE.
DJICKTPOC CerOM Tone https://m.edsoo.ru/ff0c7018
JmsnexkTpudeckasi MpOHUIIAEMOCTh
bu6mmorexa [IOK
51 ) g K
HICKTPOSMIOCTE. ROHICHCATOP https://m.edsoo.ru/ff0c7126
a1 pa. P https://m.edsoo.ru/ff0c72c0
3apsHKEHHOTO KOHJICHCATOpa
53 JlaboparopHas pabota "M3mepenue
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ANEKTPOEMKOCTH KOHIeHCcaTopa"

54

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOTTMPOBAIILHOTO
amnmapara, CTpyWHOTO TIPUHTEpA.
DIIeKTpOoCTaTUYECKas 3allHTa.
3azeMyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUSA €T0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma J1st
ydacTKa LHenu

56

[TocnenoBarenbHOE, TAPAILICIIEHOE,
CMEIIaHHOE COeTMHEHHE
poBOAHKUKOB. JlaboparopHast
pabora «3yueHue cMenanHoro
COCIMHEHUS PE3UCTOPOB)

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

S7

58

59

PaGota u momrHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
[xoyns-Jlenna

3akon OMa A5 OJTHOM (3aMKHYTO)
anexkTpuyeckoit nenu. Kopotkoe
3ambikaHue. JlaboparopHas pabota
«3mepenne DJ1C ucTouHnKa TOKa U
€r0 BHYTPEHHETO COMTPOTUBIICHHS

DNEeKTpOHHas IPOBOAUMOCTD
TBEP/BIX METAJIOB. 3aBUCUMOCTD
CONPOTHUBIICHUS METAJUIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

bubnmoreka [JOK
https://m.edsoo.ru/ffOc7ae0
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DNEKTPUUECKUH TOK B BaKyyMe.

60 .
CBolicTBa 3JIEKTPOHHBIX ITYYKOB
[ToynpoBOIHUKH, UX COOCTBEHHAS

61 Y IIPUMECHAs IIPOBOIUMOCTD. bubmumoreka [IOK
CoiicTBa p—N-niepexoja. https://m.edsoo.ru/ff0c84ae
[omynpoBoAHUKOBBIE TIPUOOPHI
DJIEKTPUUYECKUH TOK B paCTBOpaxX U

62 paciuiaBax 3JIEKTPOIUTOB. bubnuorexa [JOK
DJIEKTPOTUTHYCCKAS TUCCOIHALINS. https://m.edsoo.ru/ff0c82ba
DNeKTpOoIn3
DJIEKTPUUYECKHI TOK B raszax.
CaMoCTOsITEIbHBIN U bubmuorexa [JOK

63 .
HECaMOCTOSTEIIbHBIN pa3psill. https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
DneKkTpruuecKue Mpruodopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE bubnunorexa [JOK
npuMmeHeHue. [IpaBnina TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O06o06maromuit ypok bubnunorexa [JOK
«DNEKTPOAMHAMUKA) https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme
«nekTpocraruka. [locTostHHBIN bubmuotexa [JOK

66 . 1
aNeKTpuuYeckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CPeax»
PezepBnblit ypok. KonTposbHas

67 pa6ol")ra 1o TZSI@ ’ 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0c8c56

"DnekTpoauHaMuKa"

68 PesepBHbIil ypok. O0o0mIarommii bu6mmoreka [IOK
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ypok 1o reMam 10 kiacca

https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68
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11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
wn Tema ypoka Beero Konrpoabnbsie IIpakTHueckue e — o0pa3oBaTe/bHbIE
padoThI padoTshI pecypchl
ITocTosiHHBIC MATrHUTHI U UX
B3auMo/iecTBUE. MarHUTHOE MOJIE. bubmuoreka [JOK

1 . 1
BekTop MarHUTHOM MHTYKIIUH. https://m.edso0.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKIWU
MarsuTHOe 1oJie TPOBOTHUKA C

5 TokoM. OnbIT Dpcrena. 1 bu6mmoreka [IOK
B3aumoericTBre MPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopatopHas padora «M3yueHue

3 MaFHIleHOIEO noiﬂ KaTyHJKI/Iy: 1 1 bubmorexa IOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME MAarHUTHOTO TIOJIS Ha
MIPOBOJIHUK ¢ TOKOM. Cuita Amriiepa.

4 JlaGoparopHas paboTa 1 1 bubnuoreka [IOK
«HccnenoBanue necTeus https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM
JlelicTBEe MarHUTHOTO II0OJIS Ha

5 JBUKYITYIOCS 3apsHKEHHYIO 1 bubmuorexa [JOK
yactuiy. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHna

5 DNEeKTpOMarHUTHAS. WHYKIIHSL. 1

IToTok BEKTOpa MarHUTHOM
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unaykuud. DJ1C uaaykuun. 3akoH
3JIEKTPOMArHUTHOW MHYKITHH
®dapajes

JlaboparopHas paboTa
«HccnenoBanue sBJICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTD. SIBIICHUE
camounaykiuu. J/C
CaMOUHYKIIUU. DHEPrust
MarHUTHOTO TOJISL KAaTYIIKHA C TOKOM.
DIIeKTPOMarHuTHOE T0JIe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpolcTBa U UX
IPUMEHEHUE: IOCTOSIHHbIE MarHUTHI,
AJIEKTPOMArHUThI,
AIIEKTPO/IBUTaTeNb, YCKOPUTEIN
AJIEMEHTApHbIX YaCTHII,
UHIYKIMOHHAs 1eYb

10

11

12

O6o06maromuii ypok «MaraHutHoe
noJie. DJIEeKTpOMarHuTHas
AHIYKLHASD)

KonTponbhas pabota mo Teme
«MaruuTHOE 10JI€e.
BHGKTPOMaFHI/ITHa?I HUHAYKOUA

CBOOOIHBIE MEXaHNYECKHE
konebanus. 'apMoHnyeckue
KoneOaHusl. YpaBHEHUE
TapMOHHMYECKUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cab82

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

bubmuorexa [JOK
https://m.edsoo.ru/ffOcaf06
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13

14

15

JlaboparopHas pabota
«MccnemoBanue 3aBUCHMOCTH
HeproIa MajbIX KojieObaHui rpys3a
Ha HUTHU OT JUTMHBI HUTH U MaCChl
rpy3a»

KonebarenbHbIi KOHTYD.
CBOOOIHBIE AIIEKTPOMATHUTHBIC
KOJICOaHUsI B HICATbHOM
K0JIe0aTeIbHOM KOHTYpE. AHAIIOTHS
MEXy MEXaHHYCCKUMU H
SJICKTPOMAariuTHBIMH KOJIeOaHUSIMHA

®opmyna Tomcona. 3akoH

COXpAaHCHUA SHEPTHUU B UACAIIbHOM
KoJIe0aTEILHOM KOHTYpC

bubmuoreka [JOK
https://m.edsoo.ru/ff0ch820

bubmuorexa [JOK
https://m.edsoo.ru/ffOch9c4

16

[Ipencrasienue o 3aTyxaromux
Kosie0aHusX. BoIHyXI€HHBIE
MeXaHUYecKue KojaeOaHusl.
Pe3onanc. Beiny:x/1eHHBIE
3JIEKTPOMAarHuTHBIE KOJIeOaHMs

bu6mmoreka [JOK
https://m.edsoo.ru/ffOchb86

17

[IepeMeHHBIH TOK.
CuHycouJaJIbHbII IepEMEHHBIN TOK.
MomHOCTh IEPEMEHHOI0 TOKA.
AMIITUTYHOE U IEHCTBYIOLIEE
3HAUEHUE CUJIbI TOKA M HANIPSHKEHUSI

bubmuoreka [JOK
https://m.edsoo.ru/ffOchd34

18

Tpancdopmarop. [IpousBoactso,
nepegava u norpedieHue
IIEKTPUYECKON SHEPTUU

19

VY CTpoCTBO U MPAKTHYECKOE

bu6mmorexa [IOK
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MMPUMCHCHHUC IJICKTPUICCKOI'O
3BOHKa, reHeparopa n€PpEMECHHOI0
TOKa, JIMHAHT SJICKTpoOIICpeaayd

https://m.edsoo.ru/ff0cc324

OKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOCTBE NIEKTPOIHEPIUU.

20 KynsTypa ncnonb3oBanus
3IEKTPOIHEPTHH B MIOBCEAHEBHOU
KU3HU
MexaHu4eckre BOJIHBI, YCIOBHS

acrpoctpaneHnus. [lepuon.
21 FC)choppocn,ppacnpOCTpali){eﬁjjm u Bubmiorexa LIOK
https://m.edsoo.ru/ffOcca54

JuinHa BONHEL. [lonepeynsie u
MPOJIOTILHBIE BOJHBI

99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubnuorexa [JOK
3Byka. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHBIE BOJIHBI, UX

23 CBOﬁCfBa u ckopocts. [llkana bubmorexa IOK

https://m.edsoo.ru/ffOccfe0

AIIEKTPOMArHUTHBIX BOJTH
[TpuHIMIIBI paTHOCBSI3U U

24 TeneBuaeHus. Pazsurue cpencts
cBs3u. Paguonoxarus

o5 KonTponbhas pabota «Konebanus u 1 bubnnoreka [HOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpamonuHEHOE pacipOCTpaHEHNE

26 CBETa B OJIHOPOJHOM Cpejie. bubmuorexa [JOK
TodeuHsblii HCTOYHHK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
CcBeTa

27 OTtpakeHue cBeTa. 3aKOHBI bubnuorexa [JOK
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oTpaxkeHus ceera. [loctpoenue
n300pa’keHH B INIOCKOM 3epKalie

https://m.edsoo.ru/ff0cd4e0

28

[Ipenomiuenue ceera. Ilonnoe
BHYTPEHHEE OTPa’KEHUE.
[IpenenbHbIN yroma moaHoro
BHYTPEHHETO OTPaKEHUS

bubmuorexa [JOK
https://m.edsoo.ru/ffOcd7f6

29

30

JlaGopaTtopHas paborta «3mepeHue
1oKa3aTessl MPEeIOMIICHHS CTEKIIa

JIunsel. [TocTpoenune n3o00pakeHui

B JINH3C. d)opMyna TOHKOM JIMH3EI.
YBenuueHue JUH3bI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd67a

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

31

JlaGopaTtopHnast pabora
«HccnenoBanue cBOMCTB
U300paKEHUI B JIMH3AX»

32

Hucniepcust cBera. CIIOXKHBIN cOCTaB
6enoro csera. L{Bet. JJabopaTopHas
pabora «HabmrogeHue aucnepcun
CBETa»

33

34

WNurepdepennus creta. Judpaxmus
cBeta. [ludppaknuonHas pemeéTka
[TonepeyHoCTh CBETOBBIX BOJIH.
[Monspuszanus ceeta

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ced22

bubmuorexa [JOK
https://m.edsoo.ru/ffOcf02e

35

OnTuueckue npudOpsI U yCTpoiicTBa
U YCIIOBHSI X 0€3011acHOro
IPUMEHEHUS

36

FpaHI/IHLI MIPUMEHUMOCTHU
KJIACCUYECKOW MEXAHUKH.
[ToctynaTel cnenuaibHON TEOPUHN

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cf862
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OTHOCUTCIIBHOCTHU

O e
7 omospevenoern. Javeurere bimorera LIOK
AHOBP ] 8 https://m.edsoo.ru/ffOcfa42
BPEMCHH U COKPAIICHUE JITTHHBI
DHEprus U UMITYJIbC
38 PEIATUBUCTCKOMN YacTulbl. CBSA3b bu6mmoreka [IOK
MAacChl ¢ SHEPTUEH M UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprust MoKos
K 0 O .
3 Ocuosms cneuwanonof reopi 1 binorera LIOK
5 P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH
40 ®oronsl. opmyina [1nanka. bubnnorexa [JOK
DHeprusi 1 UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
O
o | g
' T https://m.edsoo.ru/ffOcffc4
CroneroBa
o | oo ot e
. ) https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» portospdexra
58| Tevencen Romarmonoe nchore bitGmnorexa LIOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
MPAKTUYECKOEe IPUMEHEHHE!
44
dboToreMeHT, POTONATUHK,
CoJTHEYHas OaTapesi, CBETO MO/
45 Pemenne 3agad mo teme «JIEMEHTHI bu6mmorexa [IOK

KBAaHTOBOU ONTHUKH)

https://m.edso0.ru/ff0d0302
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Mogens atroma Tomcona. OnbITEI

46 Peszepdopna no paccesauro o- bubmorexa LIOK
https://m.edsoo.ru/ff0d091a
yacrtull. [I1aHnerapHas Moaenb aroma
bubmuorexa [JOK

41 Hocrynaret bopa https://m.edsoo.ru/ff0dOafa
W3znydenue u nornoieHue GoToHOB

48 MIpH Mepexoie aTomMa C OJTHOTO bu6mmoreka [IOK
YPOBHSI SHEPTHU Ha Ipyroit. Busl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BosHOBBIE cBOMCTBa YacTull. BosHbI

49 ne bpoits. Kopnyckynsipao- bubnnoreka [JOK
BOJIHOBOH Jtyanu3Mm. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYX/ICHHOE M3TyICHHE
OTKpBITHE PATUOAKTUBHOCTH.

50 OmnsiTel Pezepdopaa mo bubnmnorexa [JOK
OTIPENICIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaOaKTUBHOTO H3ITYYCHHUS
CsoiicTBa anbda-, 6era-, ramma-

51 u3nydeHus. Bnusnaue
pPaZOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

59 W3otonsl. Anba-pacna. bubnuorexa [IOK
DJEeKTPOHHBINA U MO3UTPOHHBIHI https://m.edsoo.ru/ff0d1162
Oera-pacnan. ['amma-u3nydeHue
OHeprus CBA3U HYKJIOHOB B svmpe. Bu6morexa LIOK

53 Snepublie peakuuu. SnepHbIit

peakTop. [Ipobnembl, TepCeKTUBHI,

https://m.edsoo.ru/ff0d1356
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JKOJIOTUYECKUE aCIIEKTHI AIEPHOU
SHEPreTUKU

54

OnemeHTapHbIe YacTHIIBI. OTKPBITHE
no3uTpoHa. MeTo bl HAOIIOICHUS U
PETUCTpAINH HIEMEHTAPHBIX
yactull. Kpyrislii cron
«DyH1aMeHTalbHbIE
B3auMoeiicTeus. EquHcTBO
bu3nYeCKOil KapTUHBI MUPAY

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3sésnnoro neda. Co3se3nus,
SIPKHUE 3BE3BI, TIJIAHETHI, X
BuauMoe aBrkenne. CojHeuHas
cucrema

56

S7

Connne. CoaHedHass aKTUBHOCTb.
Ucrounuk sneprun ConHua u 3BE311

3BE3/bI, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI [TIaBHOU
nocie0BaTelbHOCTH. BHyTpeHHee
ctpoenue 38&311. COBpeMeHHbIE
MPEJICTaBICHUS O IPOUCXOXKIEHUU U
sBostonny CosHIa U 3BE3]1

58

Muneunsiii [Iyte — Hama
INamakTuka. [lonoxenue u
nemxkenne Comana B ['anakTuke.
I"amakTukn. YE€pHbIe IBIPHI B AIpax
TaJaKTUK

59

Bcenennas. Pazberanue ranakTuk.
Teopus bonpmoro B3peIBa.
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PenukroBoe uznyuenue.
MeTarajiakTuka

60

61

Hepemennsie npo6iaembl
ACTPOHOMHH

KoHnTtposbHas pabota «J1eMEHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

Ob6o6maromuit ypox. Ponp pusuku
1 aCTPOHOMHHU B SKOHOMHUYECKOU,
TEXHOJIOTHYECKOM, COIMAJIbHON U
ATUYECKOH chepax IesaTeIbHOCTH
YyeJjioBeKa

63

O6o6maromuii ypok. Pons 1 Mmecto
(bU3HUKHN U aCTPOHOMHH B
COBPEMEHHOI HAyYHOU KapTHHE
Mupa

64

O6o06matromuii ypok. Posnb
¢buznyeckoil Teopun B
(dbopMHpOBaHUU MPEACTaBIECHUHN O
¢du3nveckoil kapTHHE MHUpa

65

O6o06matomuii ypok. Mecto
(U3HYECKON KapTUHBI MUPA B
001IeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJICTaBICHUN O IPUPOJIC

66

67

PeszepBHBI ypok. MarHuTHOE 1IOJIE.

DJIEKTPOMArHuTHAsT MHIYKIIHS

PesepBubliil ypok. Ontuka. OCHOBBI
CIIELUAIILHON TEOpUU

46




OTHOCHUTCIIBHOCTHU

68

Pesepnniii ypok. KBanToBas ¢usuka.

DneMEHTBI aCTPOHOMUU U
acTpou3uKu

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

47

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1784
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YUYEBHO-METOAUYECKOE OBECIHEHEHHUE OBPA30OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

» ®usmnka, 10 knacc/ Mskumes ['.5., byxosnes b.b., Corckuit H.H. mon penakuueit
[MapdenTreBoit H.A., AkunonepHoe obmecto «M3natensctBo «IIpocBemenues

» ®uswnka, 11 kiracc/ Msakumes I'.J1., byxoBues b.b., Yapyrua B.M. non penakuueit
[MapdentreBoit H.A., AkunonepHoe o6mectBo «M3natenscTBo «IIpocBemmenuey
METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

3amaunuk no ¢usuke ms 10-11 kmaccos/ lNombadapo H.U., U3gatenscto "Jpoda"
®usuka. 3amaunuk. 10-11 knacesl/ PeimkeBuy A.Il., M3gatenscto "poda”
Bcepoccuiickas nmpoepounas padora. @usuka. 10 knacce, ['pomuena O.U., M3natenscTBo
"Ox3amen"

CoOopHuk BorpocoB u 3aaa4 1o ¢pusuke./ Cremanosa I'.H., Crenanos A.I1., U3xarenscTBoO
"CTII [kona"

®msuka 10-11 xmacce. [loypounoe minanuposanue/ llunos B.®., M3garenscTBo
"I[IpocBenienue"

CoOopuuk 3anay no ¢usuke. 10-11 kmaccsl./ [lapdentrea H.A., U3narenbctBo
"I[IpocBenienue"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
UHTEPHET

48



