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IHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma mo ¢u3uke 0a30BOro ypoBHS Ha YpPOBHE CpeIHEro ooOIero o0pa3oBaHUA
pa3paboTaHa Ha OCHOBE IIOJIOKEHHH W TpeOOBaHMI K pe3yabTaTaM OCBOCHHS OCHOBHOMH
oOpasoBarenbHON Tporpammel, npeacTaBieHHbIX B PI'OC COO, a Takke ¢ yuéroMm (enepaibHON
paboueil mporpaMMbl BOCITUTaHUS W KOHIICTIIMU IpenojaBaHus yueOHoro npeamera «Dusuka» B
oOpa3oBarenbHbIX  opranmzanusx  Poccuiickoit ~ @exepanuy, pealM3ylOUMX  OCHOBHBIE
o0pa3zoBaTeNbHbIC IPOTPAMMBI.

Copep:xanue mporpaMMsbl 1o (pU3MKe HampaBlieHO Ha (OPMUPOBAHHUE €CTECTBEHHO-HAYYHOM
KapTuHbl Mupa obyvaromuxcs 10—11 xmaccoB npu oOydeHun ux Qusuke Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-JIESITeIILHOCTHOTO nmoaxo/a. [Iporpamma mo usmke cOOTBETCTBYET TPEOOBAHUSIM
OI'OC COO k muaHHpyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM pe3yJbTaTam
0o0y4eHHs, a TAaKXKE YUYUTHIBACT HEOOXOIMMOCTh PEaTH3alMKd MEXKIPEIMETHBIX CBs3€H (DU3UKH C
€CTECTBEHHO-HAYYHBIMU YY€OHBIMH IIpeaMeTamMu. B Hell onpenenstoTcs OCHOBHBIE 1€/ U3y4EHUS
¢u3MKKM Ha ypOBHE CpeIHEro o0Iero oOpa3oBaHMA, TUIAHHPYEMBIE PE3YJbTaThl OCBOCHHUS Kypca
(bU3KUKKN: THYHOCTHBIC, METANPEAMETHEIE, IIPeIMETHbIE (Ha 6a30BOM YpPOBHE).

[Iporpamma no (pu3KKe BKIIOYAET:

® [JIAaHUpPYEMbIE Pe3yJbTaThl OCBOCHHUS Kypca (U3MKH Ha 0a30BOM ypOBHE, B TOM YHCIIE

[IpeIMETHBIE PE3YJIBTAThI 10 rojlaM 00yUEHUs;

e cozaepxkaHue yueOHoro npeamera «Pusnkay mo rojgaM o0yueHusl.

®du3uka Kak Hayka 0 Haubosiee OOIIMX 3aKOHAX MPUPOJBI, BBHICTYIAs B KauecTBE Y4eOHOTO
IpeIMeTa B ILKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ] B CHUCTEMY 3HAaHUN 00 OKpY)KaloIlleM MHpE.
[IxonpHBIN Kypc (GU3MKU — CHCTEMOOOPA3YIOLIUH /ISl €CTECTBEHHO-HAYYHBIX YU€OHBIX TPEIMETOB,
IIOCKOJIbKY (PM3MYECKHUE 3aKOHBI JIE)KAT B OCHOBE IPOLECCOB U SIBJICHHUM, M3y4aeMbIX XUMHEH,
ouonoruei, ¢puznueckoil reorpaduei u actpoHomuen. Vcmnonb3oBaHue U aKTUBHOE MPUMEHEHUE
(¢u3NyecKUX 3HAHUU ONpeJeNsseT XapaKTep W pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTH B cdepe
DHEPreTUKH, TPAHCIIOPTA, OCBOCHMSI KOCMOCA, IIOJIYYEHHs HOBBIX MaTEpUAlOB C 3aJaHHBIMU
cBoiicTBamMu U Ipyrux. M3yduenune pusukyu BHOCUT OCHOBHOW BKJIAJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAyYHOM KapTHUHBI MHpa oOydaromuxcs, B (OPMUPOBAHHWE YMEHUU MPUMEHSTh HAYYHBIH METO]
MO3HAHUS NMPYU BHINOJIHEHUH UMHU YYEOHBIX HCCIIEI0BAaHUM.

B ocHOBY kypca pu3MKHM Ui YpOBHS CpeJHEro oOIiero oopa3oBaHuUs IMOJIOKEH psii HIel,
KOTOpBIE MO’KHO paccMaTpUBaTh KaK MPUHLHUIIBI €0 TOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEH KypC SIBISETCS JIOTHUECKU 3aBEPHIEHHBIM, OH
COJIEP’KUT MaTepHuall U3 BCEX pPa3lesioB (DM3MKH, BKIIOYAET KaK BOMPOCHI KJIACCUYECKOW, TaK U
COBPEMEHHOW (PU3UKH.

Hoes cenepanuzayuu. B coOTBETCTBUM ¢ HEW MaTepuan Kypca GU3NKH OOBEAMHEH BOKPYT
¢dusnueckux teopuid. Benymmm B Kypce sBisieTcst GOpMUpPOBaHUE MPECTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaTe€puH, BEIIECTBE U MOJIeE.

Hoes eymanumapusayuu. EE peanusanus npeanojaraeT HCIOJb30BaHHE T'yMaHUTapHOTO
MoTeHIMaaa GU3NYECKOW HayKH, OCMBICIEHUE CBS3HM Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOIIECTBA, a
TaKXke ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M HKOJIOTUYECKUMH MPOOIIeMaMH.

Hoes npuxnaonou nanpasnrennocmu. Kypc $Gusuku npeanosiaraeT 3HAKOMCTBO € IIHPOKUM
KPYroM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUN U3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes skonoeuzayuu peanusyercss TMOCPEICTBOM BBEACHUS JJIEMEHTOB COJEpKaHUS,
MOCBALIEHHBIX SKOJIOTMYECKUM Ipo0JeMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKkkKe OOCYKACHHUS MPOOJIeM PalMOHATIBHOTO MPUPOAONOIL30BAHUS U
9KOJIOTMUYECKOM 0€30MacHOCTH.

CrepXHEBBIMH 3JIEMEHTaMU Kypca (PM3MKM Ha YpPOBHE CpEAHEro o0Iero oOpazoBaHHA
SBISIIOTCA  u3mueckue Teopur ((PopMUpOBAHUE TMPEACTABICHUNH O CTPYKTYpE IMOCTPOCHUS



¢busnyeckoil Teopuu, ponu (GyHIAMEHTAIBHBIX 3aKOHOB M MPHUHLHUIIOB B COBPEMEHHBIX
MPEICTAaBICHUSIX O MPHUPOJC, TPAHHUIAX NPUMEHUMOCTH TEOpPHUH, ISl OMUCAHHS €CTECTBEHHO-
HAyYHBIX SIBJICHUI U MIPOLIECCOB).

CucTeMHO-eSTeTbHOCTHBIN MOAX0 B Kypce (PU3MKH peanu3yercsi Mpexke BCero 3a CYET
OpraHM3aliy 3KCIEepUMEHTAIbHON JAedaTenbHOCTH oOydaromuxcs. J{ns 6a30Boro ypoBHs Kypca
(UMK — 5TO HCIIOJIE30BAHUE CUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX AKCIEPUMEHTOB U
nabopaTOpHBIX paboOT, KOTOphIE B MporpamMmme 1o ¢U3HKEe OOBEAMHEHBI B OOIIMA CIHCOK
YUCHHUYECKUX TPAKTHUECKUX padoT. BrlieneHune B yKa3aHHOM MepedyHe JabopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLICHKH, OCYIIECTBISETCS y4YacTHHUKaMU 00pa3oBaTelIbHOTO
mpolecca UCXoAs U3 0COOCHHOCTEW IIaHUPOBAaHUS M OCHaleHHs KabunHera ¢usuku. Ilpu sTom
o0ecrieynBaeTcsl OBJIAZICHHE OOYYAIOUIMMHCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHUS,
UCCJIEIOBaHMS 3aBUCUMOCTEH (PU3WYECKHMX BEJIMYMH M TIOCTAaHOBKY OIBITOB 10 IPOBEpKE
MPEUIOKEHHBIX THIIOTES.

Bonbiioe BHUMaHue ynenseTcsl peleHHI0 pacuéTHRIX U Ka4eCTBEHHBIX 3a1a4. [Ipu atom s
pacu€THBIX 3a7ad NPUOPUTETOM SBISIOTCS 3a/Ja4d C SBHO 3aJaHHON (PU3MUYECKOW MOJIENBIO,
MO3BOJISIIOIINE MTPUMEHITh U3yYeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOrO paszjena Kypca,
TaK ¥ MHTETPHUPYSI 3HAHUS U3 Pa3HBIX pa3nenoB. st KaueCTBEHHBIX 3a]1a4 PUOPUTETOM SIBIISTFOTCSI
3a/laHusl Ha OOBSICHEHHE MPOTEKaHUS (QU3UYECKUX SIBJICHUN U MPOLIECCOB B OKPY)KAIOIICH KU3HU,
TpeOyrome BEI0Opa GU3NIECKON MOIENH JIsl CHTyalluy MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusiMu @I'OC COO k MaTepHalibHO-TEXHUYECKOMY 00eCIEUeHUIO
yaeOHOro mporecca 6a30BbI YpOBEHb Kypca (M3HKH Ha YPOBHE CPEIHEro 0o0Iero oopasoBaHuUs
JOJHDKeH M3ydaThCs B YCIOBUSIX IMpeIMETHOro KaOuHeTa (U3MKM WM B YCJIOBHSAX
MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB ECTECTBEHHO-HAyYyHOro IHKiIa. B kaOuHere ¢u3mku
JOJHKHO OBITh HeoOXonuMoe JiabopaTopHOe O00OpyIOBaHHME [UIsl BBIMOJTHEHHUS YKa3aHHBIX B
nporpamMMe 1o GU3MKe yYSHHYECKHX MPAKTUIECKUX paboT U IEMOHCTPALMOHHOE 000pyJOBaHHE.

JleMoHCTpallMOHHOE  00opynoBaHHe (GOPMHUPYETCSs B  COOTBETCTBHM C  IPUHIUIIOM
MUHHMAaJIBHON JIOCTaTOYHOCTH W OOECTIeYMBAET MOCTAHOBKY TEPEUMCIIEHHBIX B IPOTpaMMe II0
(¢u3MKEe KIIOUEBbIX JEMOHCTpallMid [N KCCIEAOBAaHUS M3y4aeMbIX SBJICHMM U TPOIIECCOB,
IMIUPHUYECKUX U (PYHTAMEHTATHHBIX 3aKOHOB, UX TEXHHYECKUX TIPUMEHEHUH.

JIaboparopHoe 000pyAOBaHME AJIsl YICHHUECKUX MPAKTUYECKUX paboT hopMupyercs B BUIE
TEMAaTUYECKHX KOMIUIEKTOB U oO0ecreynBaeTcsi B pacu€Te OJHOTO KOMIUIEKTa Ha JIBYX
oOyuatomuxcs. TemaTuyeckue KOMILIEKTHI J1a0opaTOpHOTrO O0OOpYHOBaHUS JOJKHBI  OBITh
MOCTPOEHBl Ha KOMITJIEKCHOM HCIIOJIb30BaHUM AHAJOTOBBIX M IU(POBBIX MPHUOOPOB, a TaKXKe
KOMITBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUE HU(POBBIX TaOOPATOPHIA.

OCHOBHBIMU 1IEJIIMU U3Y4Y€HHUS (PU3UKHU B 001IEM 00pa30BaHUU SBISIOTCS:

e (opmupoBaHUE HHTEpECA U CTPEMIICHUS O0YUYAIOIIUXCSI K HAYYHOMY M3yYEHHUIO TPUPOIBI,

pa3BUTHE UX UHTEIUIEKTYAbHBIX U TBOPYECKUX CIIOCOOHOCTEI;
® Dpa3BUTHE TPEACTABICHHA O HAyJHOM METOJEe TO3HaHUs ©  (QOopMHUpOBaHUE
HCCIIeIOBATENILCKOTO OTHOIICHUS K OKPYXKAIOITUM SIBJICHUSIM;

e (opMHUpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yibTaTa W3YYEeHHUS OCHOB CTPOCHHS
Matepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opmupoBaHuEe yMEHHI OOBSCHATH SIBICHUS C UCIOJIb30BaHHWEM (PU3UYECKHX 3HAHUHN U
HAyYHBIX JI0KA3aTeIbCTB;

e (opmupoBaHUE MpeACTABICHUI O PO (U3UKH I PA3BUTHUS JPYTUX ECTECTBEHHBIX
HayK, TEXHUKU ¥ TEXHOJIOTHH.

JlocTikeHne HTUX Lened obecreunBaeTcsl pelIeHHeM CIEAYIOIMX 3ajad B Ipoliecce
n3y4deHus Kypca GU3UKHA Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus:



® TpPUOOPETEHHE CUCTEMBI 3HAHMK 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX,
TEOpUAX, BKIIOYAS MEXAHHUKY, MOJIEKYJSIPHYIO (DHU3UKY, 3JEKTPOAMHAMUKY, KBAHTOBYIO
(bU3MKY U IIEMEHTHI aCTPOPU3UKY;

e (opmupoBaHuEe YMEHUN IPUMEHATH TEOPETUUECKHIE 3HAHUS 17151 OOBSICHEHHS (PU3NUECKUX
SIBJIGHUI B IPUPOJIE U JIJISl IPUHSATHUS IPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM JKU3HU;

® OCBOCHHE CITIOCOOOB PEUICHUS Pa3IMYHBIX 33/1a4 C SIBHO 3aJaHHOHN (PU3NUECKON MOIEIBIO,
3ajJa4, MOAPAa3yMEBAIOIIUX CAMOCTOATEIBHOE CO3aHne (PU3NIECKON MOIEIH, aJJleKBaTHOM
YCIIOBUSIM 33]1a4H;

e [oOHUMaHWE (PU3MYECKHX OCHOB W TPUHIIUIIOB JEHCTBUS TEXHUYECKHX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS HAa OKPYKAIOIYIO CPENY;

e OBJAJICHUE METOJAaMH CaMOCTOSTEIbHOIO IUIAHUPOBAHHS M IPOBEICHUS (UINUYECKUX
HKCIIEPUMEHTOB, aHAJIM3a U MHTEPIIPETalud HWH(OPMALIMHU, ONpPEeAeTIeHUsS T0CTOBEPHOCTH
IIOJIyYEHHOT'O pe3yJbTata;

® CO3JaHME YCIOBUU Ji1 Pa3BUTUS YMEHHUH MPOEKTHO-UCCIEIOBATEIbCKOM, TBOPUYECKOM
JeSITeTbHOCTH.

Ha wusydyenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CpEAHEro OO0IIero oOpa3oBaHUA
orBoautcs 136 yacoB: B 10 kiacce — 68 yacos (2 yaca B Heneno), B 11 kiracce — 68 yacoB (2 yaca B
HEJIEIIO).

[Ipennaraemslii B mporpamme no (u3HKe MnepeueHb J1adopaTOpPHBIX U MPAKTUYECKUX padoT
SIBJIICTCS. PEKOMCHIOBAaHHBIM, YYHUTENh JCNIAeT BEIOOP MPOBEACHUS JIAOOPATOPHBIX PAOOT ¥ OIBITOB
¢ Y4€TOM MHAUBHUIYAIbHBIX OCOOEHHOCTEH 00yYaroIXCsl.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3znen 1. ®u3uka U MeTOAbI HAYYHOI'0 MO3HAHUSA
®usuka — Hayka o npupoxae. Hayunsle MeToasl IIO3HaHMs OKpykarouiero mupa. Poib
HKCIEPUMEHTA U TEOPUH B IIPOLECCE MMO3HAHUS IPUPOIbl. DKCIIEPUMEHT B (hU3UKE.
MogpenupoBanue (GU3NUECKUX SBICHUH W mpoueccoB. Hayunele rumotessl. Punueckue
3aKOHBI U TeopuH. ['paHUILIBI MPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. IIpuHIMI COOTBETCTBUS.

Ponp u mecrto ¢usuku B (HOPMUPOBAHMU COBPEMEHHOM HAy4YHON KapTHUHBI MHUpPA, B
IIPAKTUYECKON AESTEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AmnanoroBbie 1 IU(PPOBBIC U3MEPUTEILHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUUKH.

Pa3nea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABuxeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO ABMKEHUs. Cuctema oTcuéTa.
Tpaexropus.

[lepemerienue, CKOpOCTh (CpenHSAsI CKOPOCTb, MIHOBEHHAs CKOPOCTb) U YCKOpEHHE
MarepualbHOM TOYKHM, MX IPOEKIMU HA OCH CHUCTEMbl KoopAauHaT. CIOKE€HHE NepeMelIeHUuN MU
CJIOKEHUE CKOPOCTEM.

PaBHOMepHOE M pPaBHOYCKOPEHHOE NPSIMOJHHEWHOE [BUXKeHHE. ['paduku 3aBUCHMOCTH
KOOPJHMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUS MAaTEPUAIIBHON TOYKU OT BPEMEHH.

CBoboaHoe najzienue. Y cKkopeHrne cBOOOIHOTO MaieHusl.

KpuBonuneirinoe nBuxeHue. J[BuxkeHne MaTepruagIbHOM TOUKH 110 OKPYKHOCTH C TOCTOSIHHOM
[0 MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHast ckopocTh. Ileproa u yactora oOpaiieHus.
[leHTpOCTpEMUTENIBHOE YCKOPEHHE.

TexHnyeckue ycTpolcTBa M MPAKTHUUECKOE NPUMEHEHUE: CIIUJOMETp, ABHKEHHUE CHAPSOB,
LIEIIHBbIE U PEMEHHBIE ITEpeayu.

Jlemoncmpayuu

Mopenb cucTeMsl OTCUETA, UILTFOCTPALNS KHHEMATHUECKUX XapAKTEPUCTUK JBUKEHUS.

[IpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHNEM MPOCTHIX MEXAHU3MOB.

[Tanenune Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtonenue nBuxeHus Tena, OpomeHHOro Mo YoM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOJHOTO MaJeHHUSL.

HanpasiieHne CKkopoCcTH NP IBUYKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, nabopamopnule pabomuol

N3yueHne HepaBHOMEPHOI'O IBUKEHUS C LEJIbIO ONPEAEICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY IMYTSAMH, IIPOUICHHBIMUA TEJIOM 3a MOCIEA0BATEIIbHBIC
paBHBIE IPOMEXYTKH BPEMEHU NPU PABHOYCKOPEHHOM JIBUYKEHUH C HAYAJIbHOM CKOPOCTBIO, PAaBHOM
HYIIIO.

N3ydeHne nBuKEHMs IIapUKa B BI3KON XKHUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. lunamuxa

[IpuHnnn otHocutenbHOCTH ['anmmes. IlepBbiil 3akoH HproToHa. MHepnumanbHble CHCTEMBI
OTCUéTa.

Macca Ttena. Cuna. Ilpununun cynepno3unmu cwi. Bropoit 3akoH HerooTona st
MaTepuanabHOU TOYKU. Tperuii 3akoH HbI0TOHA U1 MaTEpUAIIBHBIX TOYEK.

3akoH BceMHUpHOro TsarotreHus. Cuna Tskectu. [lepBas kocmMuyeckas CKOpOCTb.

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



Tpenne. Buasl Tpenus (mokosi, ckonbxeHus, kaueHus). Cuna tperus. Cyxoe tpenue. Cuna
TPEHHS CKONBXKEHUs M cwia TpeHus mnokos. Kosddumment tpenus. Cuna cOmpOTHUBICHHS MPH
JBUKEHUH Teja B )KMJIKOCTH WJIU Tase.

[ToctynarensHOe U BpamareIbHOE ABMKCHHE a0COTIOTHO TBEPIOTO Tela.

MOMEHT cuiibl OTHOCUTENIBHO OCcH BpaieHus. [lineyo cunbl. YcinoBus paBHOBECHS TBEPIOTO
Tena.

TexHuueckue yCTpOMCTBAa M MPAKTUUYECKOE NPUMEHEHUE: [MOAIIUIHUKY, JBUKEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrieHME MHEPLUH.

CpaBHeHME MacC B3aUMOICHCTBYIONIUX TEl.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue CHil.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT JeOopMaIuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NObEME U NAJCHUU.

CpaBHeHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOTBKCHHS.

VYcnoBust paBHOBecusi TBEpAOro Tena. Bunbl paBHOBECHS.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3ydenue nBuxenust Opycka 1o HaKJIOHHOW MIOCKOCTH.

HccnepoBanue 3aBUCUMOCTH CHJI YINPYTOCTH, BO3HUKAIOIIMX B MPYKHHE W PE3UMHOBOM
oOpasiie, oT ux aedopmaIuu.

UccnenoBanue ycnoBuii paBHOBECHS TBEPOTO TeJia, UMEIOIIETO OCh BPAIICHHUS.

Tema 3. 3akonvl coxpanenus ¢ MexaHuke

Nmmynsc MaTepuaibHOW TOYKHU (Tesa), CUCTEMbl MaTepHAIbHBIX TO4YeK. VMIysbc cuibl U
M3MEHEHUE UMITyJIbCca TeJla. 3aKOH COXPaHEHUs! UMITyJibca. PEakTHBHOE JBUKEHUE.

Pabota cuibl. MOIIHOCTE CHITHI.

Kunetnueckass sHeprus marepuanbHONM Touku. Teopema 00 H3MEHEHHMM KHHETUYECKOM
SHEPTUH.

[TorenumanpHas sHeprus. [loTeHmanbHas SHeprus ynpyro AeGpOpMUPOBAHHON MPYKUHBI.
[ToTennmanpHas SHEPTUs Tella BOIU3U MMOBEPXHOCTH 3EMITH.

[ToTeHnuanpHble W HEMOTEHIMANbHBIE CUJIBL. CBs3b pPabOTHl HEMOTEHIMATBHBIX CHUT C
M3MEHEHNEM MEXaHUYECKON IHEPTUU CUCTEMBI Tell. 3aKOH COXPaHEHUs MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue ycTpOMCTBa M IPAKTUYECKOE IIPUMEHEHHE: BOJOMET, KOMNEp, NPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHIE.

[Tepexon mOTeHNIMATHLHON YHEPTHH B KHHETUUYECKYIO 1 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol

N3ydyenne aOCOMIOTHO HEYNPYroro yaapa ¢ TOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue cBsizu pabOTHI CUITBI ¢ K3MEHEHHEM MEXaHUYECKOW SHEPTUu Tejla Ha MpuMepe
pacTsHKEHUS PE3MHOBOTO KI'yTa.

Paspnen 3. MoaekyaspHasi QU3MKa ¥ TEPMOAUHAMMKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU MeopUU
OCHOBHBIE TOJOXKEHUSI MOJEKYISIPHO-KMHETHYECKOW TEOPHHM M MX OIBITHOE 00OCHOBAHHUE.
BpoynoBckoe nemxenue. Auddysus. Xapakrep IBUKEHUS U B3aMMOACHCTBHS YaCTHIl BEILECTBA.



Monenu cTpoeHus ra3oB, JKUIKOCTEH U TBEPIBIX Teld U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
9THX Mozenei. Macca u pazmepsl Mosekyil. Konmnuectso BewecTsa. [locTosiHHass ABorapo.

TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remnepatyp Llenscus.

Monens uaeanbHoro ra3za. OCHOBHOE YypaBHEHHUE MOJEKYJISIPHO-KMHETUUYECKON Teopuu
UJealbHOTO ra3a. AGCOIIOTHAS TeMIepaTypa Kak Mepa cpeHe KHHETHUECKOI SHEPTUU TEIIOBOTO
nBrKeHHs dactul rasa. lllkama temmneparyp KenbBuHa. 1'a30Bble  3aKOHBI. YpaBHEHHE
MenpeneeBa—Knaneiipona. 3akon JlanproHa. M3ompoueccsl B UACAIBHOM ra3e C IMOCTOSIHHBIM
KOJIMYECTBOM BellecTBa. [ 'paduueckoe MpeaCcTaBICHHE HW30IPOIECCOB: M30TEPMa, H30X0pa,
nzobapa.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnpIThl, JOKa3bIBAIOIIME JTUCKPETHOE CTPOCHHME BellecTBa, (oTorpaguu  MOIeKys
OPraHUYeCKUX COCIUHECHUM.

OmnpiTel 10 AU Py3un KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBUIKECHHUS.

Mopgaens onbiTa [lTepHa.

OnbIThI, JOKa3bIBAOIIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Mopenb, HIUTIOCTPUPYIOLLAsk IPUPOLY IaBJICHUS ra3a Ha CTEHKHU COCya.

OnbIThI, HJUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UACAIBHOTO ra3za, U30MpPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

Omnpenenenne Macchl BO3/1yXa B KJIIACCHOH KOMHATE Ha OCHOBE U3MEPEHUH 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTypbl BO3yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy TApaMETPAMU COCTOSIHUS Pa3pEeKEHHOT0 rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoauHaMuueckass cucrteMa. BHYTpeHHss SHEpruss TEPMOJMHAMHYECKOW CHCTEMBI U
criocoObl €€ n3MmeHeHus. KomuuecTBo TeruioTsl U pabota. BHyTpeHHSS 3Heprusi 0JHOATOMHOTO
HJealbHOr0 ra3a. Buasl Terionepenaun: TEIUIONPOBOJHOCTh, KOHBEKIIMS, U3IyYEHUE. Y IeIbHAs
TEII0EMKOCTB BelecTBa. KoJMuecTBO TEIUIOTHI IIPH TEIIoNepeiaye.

[Tonsitue 06 agmabatHoM mporiecce. [lepBrblit 3akoH TepMoauHaMuku. [I[pruMeHeHne mepBoro
3aKOHa TEPMOJAMHAMUKH K u3omporeccam. [ padudeckas uHTepnperanus paboThl rasa.

Bropoii 3akoH TepmoannamMuki. HeoOpaTuMOCTh TPOIIECCOB B MMPUPO/IE.

Tennoseie Mammubl. [IpuHIune! geiictBus TernoBslx MamuH. [IpeoOpa3oBaHus sHepruu B
TerioBbIX MamuHax. Koadduument nonesnoro neictus terioBoi Mamuusl. [ukn Kapho u ero
KO3 QHUIHUEHT MMOJIE3HOTO AEHCTBUS. DKOJOTHYECKUE MPOOIEMBI TEIIIOIHEPTETUKH.

TexHu4eckue yCcTporucTBa U MPAKTUYECKOE MPUMEHEHHE: IBUTaTeIb BHYTPEHHErO CrOpaHus,
OBITOBOM XOJOAUIBHUK, KOHIAUIIUOHED.

Jlemoncmpayuu

V3MeHeHMne BHYTpEHHEH SHEpruy Tejla MpU COBEPIIEHUH paboThl: BBUIET IPOOKU U3 OYTHUIKH
MoJ JEHCTBHEM CXKaTOro BO3JlyXa, HarpeBaHue 3¢Qupa B JIATYHHOH TpyOke MNyTEM TpEeHUs
(BuIEOIEMOHCTpAIIHS ).

N3menenne BHyTpeHHEH YHEPTUM (TEMIIEpaTyphl) Tea MPpHU TEIJIonepeaaye.

OmnbIT M0 aguabaTHOMY PACHIMPEHUIO BO3/yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTeNsl BHYTPEHHETO CrOpaHusi, peaKTUBHOIO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHOM TeITOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazosvie nepexoovl

[TapooGpazoBanue u kKoHaeHcanus. Vcnapenne u kuneHue. AOCONIOTHAS U OTHOCUTEIbHAS
BJIQKHOCTh BO31yxa. HacwlmeHHblid map. YaenpHas TemwioTa MapooOpa3oBaHHs. 3aBHCUMOCTh
TEMIIEpaTypbl KUIIEHUS OT JaBJICHUS.



Teépnoe teno. Kpucrammmueckue u amopdHbie Tema. AHU3OTPONUS CBOWCTB KPHUCTAJIOB.
Kunxkue xpucramnel. CoBpeMeHHBIE MaTepuanbl. [lmaBieHWe W KpUCTATM3ANUA. Y JelbHas
TerwioTa riasneHus. Cyonumanusi.

YpaBHEHHE TEIJIOBOTO OanaHca.

TexHuyeckue yCTpPONCTBA M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP M IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUU TOJYYEHHUSI COBPEMEHHBIX MaTepHUaiOB, B TOM YKCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX apOB.

Kunenue npu moHM>KEHHOM JIaBJICHUH.

Cnoco6bl U3MEPEHHS BIAXKHOCTH.

Habmroienne HarpeBaHus U MJIaBICHUS KPUCTALTMYECKOTO BELIECTBA.

JleMOHCTpanust KpUCTaJLJIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenne OTHOCUTENBHOM BIIaXKHOCTH BO3TyXa.

Pazjen 4. DaekTpoauHaMmnka

Tema 1. Inexmpocmamuka

OnexTpuszanus Tell. DIeKTpuueckuil 3apsai. J[Ba Buna snekrpudyeckux 3apsaaoB. [IpoBoaHuky,
JTUAJIEKTPUKU U TTOJIYIIPOBOJHUKH. 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO 3aps/ia.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. TouedHslil 37eKTpUYECKUid 3apsl. DIEKTPUUECKOE
nosne. Hanpsx€nHocTh 3nexkTpuyeckoro mnosisd. IIpuHmun cynepno3uuuy 3JIEKTPUYECKUX IOJIEH.
Jluanu HanpsHKEHHOCTH SJIEKTPUUYECKOTO OIS,

PaGora cun snexrpocratuueckoro noud. [lorenuuan. Paznocts nmorennuanos. [IpoBoguuku
U AUBJIEKTPUKH B 3JIEKTPOCTATHUECKOM ToJe. [{udnekTpuueckasi IpOHUIIAEMOCTb.

OnektpoémkocTh. KoHaeHcaTop. OJIEKTPOEMKOCTh IUIOCKOTO KOHJEHCATopa. OHEprus
3apsKEHHOT0 KOHAEHCAaTOopa.

TexHuueckue yCTpoilCTBA M TNPAKTUYECKOE MPUMEHEHUE: HIIEKTPOCKOI, 3JIEKTPOMETP,
ANEKTPOCTATUYECKAsl 3allUTa, 3a3€MJIEHUE dJIEKTPONpUOOpOB, KOHJEHCATOP, KOMHUPOBAJIBHBIN
anmnapar, CTpyWHBINA IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U MIPUHIUIT ACUCTBUSA JIEKTPOMETPA.

B3anmopeiicTBre HaAIEKTPU30BAHHBIX TETI.

DIEKTPUYECKOE MOJIE 3apSKEHHBIX Tell.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DNeKTpocTaTUYeCKas 3allluTa.

JIMDIIEKTPUKHU B AJIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTD 3JIEKTPOEMKOCTH IIOCKOTO KOHAEHCATOpa OT IUJIOLIAAU IJIACTUH, PACCTOSHUS
MEXIy HUIMH U TASJIEKTPUICCKON TTPOHUIIAEMOCTH.

DHeprus 3aps>KEHHOI0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol

N3mepenue 3neKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtii 3nekmpuueckuii mok. Toxu ¢ paznuuneix cpedax

DNEeKTpUYECKU TOK. YCIOBHS CYIIECTBOBAHHUS 3JEKTPUUYECKOTO TOKa. VICTOUHMKHM TOKA.
Cuna toka. [1ocTOsSIHHBIN TOK.

Hanpsioxenue. 3akon Oma aiig yyacTka Henu.

DJIEKTPUYECKOE CONMPOTHUBJIEHUE. Y AEIBHOE CONMPOTHUBIIEHUE BemiecTBa. [locnenoBarenbHoe,
napajuieJbHOE, CMEIIaHHOE COEIMHEHHE MPOBOAHUKOB.

Pabota snekTpuueckoro Toka. 3akoH Jlkoyns—JIennia. MOIHOCTh AIEKTPUIECKOTO TOKA.



DNEeKTpOoABMKYILAs CUJIa U BHYTPEHHEE CONPOTUBIIEHHE MCTOYHHMKA TOKAa. 3akOH Oma Juis
IIOJIHOM (3aMKHYTOI1) anekTpuueckoil nenu. KopoTkoe 3aMblkaHUE.

DNeKTpOHHAasl TPOBOIUMOCTh TBEPABIX METAINIOB. 3aBUCUMOCTh COIPOTUBIIEHUSI METAJUIOB OT
TeMueparypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[MonynpoBonuuku. CoOCTBEHHASA U IPUMECHAs TPOBOIMMOCTh MOTYIPOBOIHUKOB. CBOWCTBA
p—n-niepexona. [loaynpoBoJHUKOBBIE TPHUOOPHI.

ONeKTpUYeCKUd TOK B pacTBOpax M pacIijiaBaX 3JIEKTPOJIUTOB. OJIEKTPOIUTUYECKAS
qucconuanus. JIeKTpoIIn3.

OnekTpruyeckuil TOK B razax. CaMOCTOATENbHBIA U HECAaMOCTOATENbHBIN pa3psa. MoiHus.
[Ina3zma.

TexHuueckue ycTpoucTBa M MPAKTUYECKOE NPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
UCTOYHHMKH TOKa, OJJIEKTPOHArpeBaTENIbHbIE MPHUOOPBI, 3JIEKTPOOCBETUTENbHBIE MPHOOPHI,
TEPMOMETP  CONPOTHBIICHUSA,  BaKyyMHBI  OUON,  TEPMHUCTOpPHl U  (DOTOpPE3UCTOpHI,
MIOJIYTIPOBOJIHUKOBBIH 1MOJ1, TaJIbBaHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HANIPSIKEHMUSL.

3aBUCUMOCTh COINPOTHUBJICHUS] LMJIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, ILIOIIAJU
MIONEPEYHOI0 CEUYEHUs U MaTepuaa.

CwMmeniaHHOe COeTMHEHUE IPOBOJHUKOB.

[IpsiMoe wu3MepeHue HIIEKTPOABMKYIIEH cuibl. KOpOTKOe 3aMBIKaHHME TaJlbBAHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIIPOTUBIIEHUS! METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTD 31EKTPOIUTOB.

HckpoBoli pa3psaa ¥ IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSIS MPOBOJUMOCTD JUOJA.

Yuenuueckuii sxkcnepumenm, nabopamopmule pabomol

N3ydyeHne cMEIIaHHOTO COEMHEHMS PE3UCTOPOB.

N3mepenue 31neKTpoABMKYIIEH CHiIbl MCTOYHUKA TOKA U €70 BHYTPEHHETO CONPOTUBIICHHUSL.

Habmtonenue snexTponusa.

Me:xnpeamerHbie CBSI3U

Nzyuenne kypca ¢usnku 6a3zoBoro ypoBHsS B 10 Kiacce OCYIIECTBISETCS € Y4ETOM
COJIEpKaTENIbHBIX MEXIIPEJAMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMHH, reorpapuu
Y TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C HM3YyYEHUEM METOJIOB HAyYHOTO IO3HAHMS:
SBJICHHE, HAy4HBIH (aKT, TUNOTe3a, (PHU3NUECKas BEIUYMHA, 3aKOH, TeOopHs, HaOIIo/eHHe,
AKCIIEPUMEHT, MOJIEIUPOBAHHUE, MO/IETb, U3MEPEHUE.

Mamemamuka: peuieHne CUCTeMbl ypaBHEHMH, JMHENHas (yHKuus, napaboia, runepbona,
uX rpauku U CBOICTBa, TPUTOHOMETpUUYECKHE (YHKIMH: CHHYC, KOCUHYC, TAaHI'€HC, KOTaHTEHC,
OCHOBHOE€ TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHl M HUX MPOEKUUM HA OCH KOOpAMHAT,
CJI0)KEHHE BEKTOPOB.

buonoeusn: mexanmdeckoe ABIKEHHE B JKUBOM mpupone, auddysus, ocMoc, TernaoodMeH
KUBBIX OPraHM3MOB (BHJbI TEIUIONEpe/adyH, TEIJIOBOE PABHOBECHE), AJEKTPUUYECKUE SIBICHUS B
YKUBOU MPUPO/IE.

Xumusa: TUCKpPETHOE CTPOEHUE BEUIECTBAa, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBa,
MOJIIpHAsi Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJ, KUAKOCTEN U ra3oB, dJIEKTPUUECKUE CBOMCTBA
METAJIJIOB, AIEKTPOIUTUYECKAS AUCCOIHALINS, FaIbBaHHUKA.

T'eoepaghus: BIaxKHOCTH BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonozus: npeoOpazoBaHUE ABMKEHUN C MCIOJIb30BAaHMEM MEXAHHU3MOB, YUET TPEHHUS B
TEXHUKE, TOALIMIHUKN, HCIOIb30BAaHUE 3aKOHA COXPAaHEHMsI HMIyJbca B TEXHUKE (pakera,



BOJOMET U JpYyTue), ABUTaTelb BHYTPEHHETO CrOpaHusl, mapoBasi TypOuHa, OBITOBOM XONOAMIBHUK,
KOHIUIIMOHEDP, TEXHOJIOTUH MOIYYEHHUs COBPEMEHHBIX MAaTEpHaIOB, B TOM YHMCIIE HAHOMATEPUAJIOB,
U HaHOTEXHOJIOTHH, OJJIEKTPOCTAaTHYeCKas 3alluTa, 3a3eMJICHHE JJIEKTPOIpuOOpOB, KCEPOKC,
CTpYWHHBIA TPHUHTEP, OAJIEKTPOHATPEBATEIbHbIE TNPHOOPHI, 3IIEKTPOOCBETUTEIIbHBIE MPHOOPHI,
raJibBaHUKA.

11 KJIACC

Pa3znea 4. JjekTpoguHAMUKA

Tema 3. Maznummnoe none. I1eKmpomMazHUMHAA UHOYKUUA

[TocrossHHBIE MarHUThL. B3anmMonecTBUE MOCTOSHHBIX MarHuTOB. MarHutHoe mose. Bektop
MAarHUTHOW MHAYKUMH. [IpyHIKN Cynieprno3uiiuy MarHUTHEIX MOJiel. JIMHUY MarHUTHOW UHAYKITUH.
KapTuna nuHMii MAarHUTHOM MHIYKIIMU TTOJISl IOCTOSIHHBIX MarHUTOB.

MarnuTHoe moje MNpoBOAHMKA ¢ TOKOoM. KapThHa NWMHUNA WMHIAYKOUMHA MarHUTHOTO IOJIS
JUTMHHOTO TIPSIMOTO MPOBOJIHUKA U 3aMKHYTOTO KOJIBIIEBOTO MTPOBOJIHMKA, KATYIIKU ¢ TOKOM. OTIBIT
Opcrena. BzanmopaeiictBrue mpoBOAHUKOB C TOKOM.

Cuiia AMriepa, €€ MOJIyJIb M HalpaBIICHUE.

Cuna Jlopenua, e€ Mmonynb U HanpasiieHHe. [[BUkeHHe 3apsKeHHOM 4acTULIbl B OTHOPOJIHOM
MarHuTHOM noJie. Pabota cumsl Jlopeniia.

SBneHue ANEKTPOMArHUTHOM MHAYKUMU. [lOTOK BeKTOpa MarHUTHOM  MHAYKIIHH.
DNEeKTPOABUKYIIAs CHJIAa MHAYKIIUU. 3aKOH JIEKTpOMarauTHol unaykuuu dapazes.

BuxpeBoe nsnekTpuueckoe 1mose. ONEKTPOJABMKYIIAs CHJIA HHAYKIMM B THPOBOJHUKE,
JBHKYILEMCS TOCTYNATEIbHO B OJJTHOPOJHOM MarHMTHOM IIOJIE.

IIpaBuio Jlenua.

NHnykTUBHOCTD. SIBICHME CAMOMHIYKIIMH. DJIEKTPOBIKYIIAS CHJIa CAMOMHTYKITUH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIe.

TexHuueckue ycTpolcTBA M  MNPAKTUYECKOE MPUMEHEHHWE: TOCTOSHHBIE MAarHMTHI,
3JIEKTPOMATrHUTHI, 3JIEKTPOJIBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YACTUL, MHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHUY MHIYKITUY MAarHUTHOTO TTOJISI.

B3anmoneicTeue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amrepa.

JerictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBrieHME NEKTPOMAarHUTHOW HHAYKIWH.

IIpaBuio JleHna.

3aBHCUMOCTh JJIEKTPOABIKYIIEH CHUJIbI MHAYKIMA OT CKOPOCTH HM3MEHEHUS MarHUTHOTO
IMOTOKa.

SIBrieHrE CaMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3ydyeHne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

WccnegoBanue necTBUS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue ABieHUs IEKTPOMAarHUTHON WHTYKIIUH.

Paznen 5. Kosiedanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazHUmMHble KONeOAHUSA

Konebarenpnass cuctema. CBOOOJHBIE MeEXaHWYECKHWE KojeOaHus. [apMoHMYECKHe
konebanusa. llepmon, wacrora, amrumatyga u  ¢aza konebanuil. IIpyXMHHBIH MasTHUK.
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MareMaTruecknii MasTHUK. Y paBHEHHE TapMOHHUYECKUX Konebanmii. [IpeBparienne sHepruu npu
rapMOHUYECKUX KOJIeOaHHSIX.

Konebarenbubiit  koHTYyp. CBOOOAHBIE 3JIEKTPOMArHUTHbIE KOJ€OAaHUS B UACATHLHOM
Koue0aTeIbHOM  KOHTYpE. AHAQJIOTHUS MEXAYy MEXaHHYeCKUMH U 3JIEKTPOMarHUTHBIMHU
konebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHMsI PHEPIMU B HJICATbHOM KojeOaTeabHOM
KOHTYPE.

[IpencraBnenne o 3aTyxawluxX KoieOaHUSX. BBIHYXIEHHbIE MEXaHUYECKUE KOJIEOAHUS.
Pe3onanc. BeinyxeHHBIE 2JIEKTPOMAarHUTHBIE KOJICOAHNUS.

[Tepemennbiii Tok. CUHYCOMAAIbHBIM MEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYIHOE U AEHCTBYIOLIEE 3HAUEHNUE CUJIbl TOKA U HAIIPSKEHUS.

Tpancdopmarop. IlpousBoacTBo, mnepenadya M TMOTPEOJICHHE HIIEKTPHUUYECKONW HHEPTHUU.
OKOJIOTMYECKUE PUCKM TpU MPOU3BOJACTBE 3EeKTpo3Hepruu. KynpTypa ucnonb3oBaHus
AJIEKTPO3HEPTUU B [TOBCEIHEBHOM JKU3HH.

TexHuueckue yCTporcTBa U MPAKTUUECKOE TPUMEHEHHUE: IEKTPUUYECKUN 3BOHOK, T€HEPATOp
[IEPEMEHHOTI'0 TOKa, JIMHUU JIEKTporepeay.

Jlemoncmpayuu

HccnenoBanue napameTrpoB KoseOaTeNbHOM cHUCTeMBbl (MPYKUHHBIM WM MaTeMaTHYECKUU
MasITHHK).

HaGumrotenune 3aTyxaroniux KojaeOaHui.

HccnenoBanme cBONCTB BIHYKICHHBIX KOJIeOaHUM.

HaGimotenue pe3oHanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

OcmworpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKA M HAOpsDKEHUS OT BpEeMEHH) s
ANEKTPOMArHUTHBIX KOJICOAHHH.

Pe3oHaHnc mpu mocnenoBaTENbHOM COEAMHEHMM PE3UCTOpa, KAaTYHIKM HHAYKTUBHOCTH U
KOHJIEHCATOopa.

Monenb TUHUY 3JIEKTPOIEepeIadH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HccnenoBanue 3aBUCHMOCTH MEpUOJia MajbIX KoJieOaHUI Ipy3a Ha HUTHU OT JJIMHBI HUTHU U
Macchl Ipysa.

WccnenoBanne mnepeMeHHOI0 TOKa B LEMHM M3  IOCIEI0BAaTENbHO  COEAMHEHHBIX
KOHJIEHCATOPa, KaTYUIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 0JIHbL

MexaHnueckne BOJIHBI, ycloBUs pacnpoctpaneHus. Ilepuoa. CkopocTs pacnipocTpaHEHUs U
JuiiHa BoJiHbL. [lonepeunble n npoaonbHble BOJIHBL. MHTEpdepeHunsa u qudpakiuus MEXaHUNYeCKUX
BOJIH.

3Byk. CkopocTh 3ByKa. I poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJHBI. YCIOBHUSL HW3JIYYEHHUS 3JIEKTPOMAarHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B anekTpomaruutHoil BosHe. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpaXeHHe,  NpeloMIIeHHe,  mnojspuzauus, audppakuus,  uHTepdepeHuus.  CKOpPOCTH
AJIEKTPOMArHUTHBIX BOJIH.

[Ikana >neKTpOMarHUTHBIX BOJH. [I[puMeHeHHEe AMeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpunIMIIBI pagnOCBA3U U TeneBuAeHu. Pagnonokanus.

DNEKTPOMarHMTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHuuyeckue yCTpoilCTBa M NPAKTHUUECKOE MPUMEHEHHE: MY3BbIKAJIbHBIE WHCTPYMEHTHI,
yIbTPa3ByKOBasi AUArHOCTHKAa B TEXHUKE M MEJIULMHE, paaap, paguonpUEMHHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTpPaHEHUE MOMEPEUHBIX U MPOJOIbHBIX BOJH.

Kone6momeecs: Teno Kak HCTOYHHK 3BYKA.
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Habmoienue orpakeHus U NpeaoMIICHUS MEXaHUYECKUX BOJIH.

Habmtonenue unrepdepeHunu u qupakiiud MEXaHHIECKUX BOJIH.

3BYKOBOI pe30HaHC.

HaGumoienue cBsi3u rPOMKOCTH 3BYKa M BRICOTHI TOHA C aMIUTUTYAON U 9aCTOTON KOJIeOaHMA.

HccnenoBanue CBOMCTB 3JE€KTPOMArHUTHBIX BOJIH: OTPa)KEHUE, MPEIOMIIEHUE, MOISpU3aLns,
mudpakus, tHTephEpeHIHsL.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHeliHOE pacnpoCTpaHEHHE CBETa B OJHOPOJIHOH cpene.
Jlyd cBera. ToueyHbI ICTOYHUK CBETA.

OtpaxxeHue cBera. 3aKOHBI OTpaxeHus cBera. llocTpoeHue H300paKeHUN B IJIOCKOM
3epKaje.

[Ipenomiienue cBera. 3aKOHBI MPEIOMIICHHS cBeTa. AOCOIIOTHBIN MOKa3aTelb MPETOMIICHHUS.
ITonHoE BHyTpeHHEe oTpaxkeHue. IIpeaenbHbIi yroi OJHOTO0 BHYTPEHHEIO OTPAKEHHUS.

JHucnepcus cBeta. CrnoxkHbIi cocTaB Oenoro cBera. LIBer.

Cobuparomue u paccenBatouiye JuH3bl. ToHkas auH3a. DOKycHOE paccTOsIHUE U ONTHYECKast
cwia TOHKOM nuH3bL. llocTpoeHue u300paxeHHl B COOMpPAIOIIMX U PACCEUBAIOIIUX JIMH3AX.
@opMyIia TOHKOW JIMH3BIL. Y BEJIMYECHHE, 1aBAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH T€OMETPUYECKOM ONTHUKHU.

BonroBas ontuka. Uatepdepenius cBera. KorepeHTHbIC HCTOYHUKH. Y CIIOBUS HAOFOICHUS
MaKCHUMyMOB U MHUHHUMYMOB B MHTEP(PEPEHLIMOHHON KapTHUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX
HCTOYHUKOB.

Judpakius ceera. udpakuronHas pemeérka. Y cioBre HaOMIOIeHUS INIaBHBIX MAaKCUMYMOB
MIPU NaICHUH MOHOXPOMATHYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEHIETKY.

[Honspuszanus ceera.

TexHuuyeckue yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHHME: O4YKH, Jiyna, (oToammnapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIEeCKOI, BOJOKOHHAs ONTHKA, AU(paKIMOHHAs peléTKa,
MOJIIPOU .

Jlemoncmpayuu

[IpsimonuHeiiHOE pacnpoCTpaHeHUe, OTpaXeHHWe U IpeloMieHHe cBeTa. OnTuueckue
pUOOPBHI.

[TonHOE BHYTpeHHEEe oTpakeHue. Mojenb cBeToBo1a.

HccnenoBanue cBOMCTB N300paykeHU B JIMH3AX.

Mopenn MUKpOCKOMa, TEIECKOIIA.

Habmtonenue natepdepeHnnn caera.

Ha6mronenue qudpakiuuu cera.

Habmtonenue nucnepcuu cBeta.

[TonydeHune cekTpa ¢ HTOMOIIbIO MPU3MBI.

[Tonmy4yeHue criekTpa ¢ HOMOIIBIO AU(PPAKIIMOHHON PEIIETKY.

Habmoienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue nokaszarens IpeJoMIIEHUS CTEKIIA.

HccnenoBanue cBOMCTB N300paKeHHIA B JIMH3AX.

Hab6mronenue qucnepcuu cera.

Paspnen 6. OcHOBBI crieMaIbHOH TEOPUH OTHOCUTEJIBHOCTH
I'panunpl NMpUMEHMMOCTH KJIAacCMYECKONW MexaHuku. llocTynaTel crnenuaibHOR Teopuu
OTHOCUTENIbHOCTH: WHBApHUAHTHOCTh MOJYJS CKOPOCTM CBeTa B  BakyyMmMe, MPUHIUI
OTHOCHUTENIBHOCTH DWHILTENHA.
OTHOCHTENBHOCTH OJTHOBPEMEHHOCTHU. 3aMeJICHNE BPEMEHH U COKPALCHUE UTUHBI.
OHeprus U UMIYJIbC PEIITUBUCTCKON YaCTHILIBI.
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CBs3b MACCBhI C SHEPTUEH U UMITYJILCOM PEISITUBUCTCKOM YaCTUIBI. DHEPTHUS MOKOSI.

Pa3znen 7. KBanTtoBas pusuka
Tema 1. Dnemenmuvl KGAHM OGO ONMUKU
®otonbl. ®opmyna [lnanka cBs3u dHEepruM (POTOHA C €T0 YACTOTOW. DHEPTrUs U HUMITYIIHC
¢dotoHa.
OtkpoiTue u uccienoBanue poroddpdexra. Onwitel A. I'. CToseroBa. 3akoHsl hoTodPdekTa.
VYpaBuenue DiinmreiiHa i poroaddexra. «Kpacnas rpanuna» Gotorddexra.
JaBnenue cBera. Onbithl [1. H. JIeGenena.
XHUMHUYECKOE IEHCTBHE CBETA.
TexHuueckue yCTPOHCTBA W TPAKTHYECKOE NpUMEHEeHHe: (OTO3IEMEHT, (HOTOAATUHK,
COJTHEeuHas Oarapesi, CBETOIUO/I.
Jlemoncmpayuu
®oTo3deKT Ha YCTaHOBKE ¢ IUHKOBOM MJIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHETro GoTodddekra.
CBeTOaUOI.
Conneunas Gartapest.
Tema 2. Cmpoenue amoma
Mopnens atoma Tomcona. OnbiTel Pesepdopna mo paccesauro o -dactuil. [lmanerapras
Mozenb atoma. [loctynatel bopa. M3nyuenue u mornomeHue (HOTOHOB MPHU MEpPExojie aroma ¢
OJIHOT'O YPOBHS SHEPruu Ha Apyroi. Buasl cnextpoB. CriekTp ypOBHEN SHEPrUu aToMa BOJIOpO/a.
Bonnossie cBoiictBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOTHOBOM Ayann3M.
CrioHTaHHOE M BBIHYKJEHHOE U3ITyYCHHE.
TexHuueckue yCTpONCTBAa U  MPAKTHYECKOE MPUMEHEHHE: CHEKTpPaJbHBIM  aHaINU3
(ciexTpockom), J1a3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mopens onbiTa Pezepdopra.
Omnpenenenre AJIMHBI BOJIHBI JIa3epa.
Habntoienue nuHeRvaThIX ClEKTPOB U3ITYUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol
HabmtoneHue nuHeuaToro crnekrpa.
Tema 3. Amommnoe a0po
OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHUs snpa. OTKpBITHE PAIUOAKTUBHOCTH.
OmneiTel Pe3zepdopna mo ompeneneHuio cocTaBa pagloakTUBHOrO u3inydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3NyyeHus. BiausiHue paJloakTHBHOCTH Ha JKHUBbIE OPraHU3MBI.
OTtkpeITHE TIpOTOHA W HeWTpoHa. HykmonHas moxens siapa [elizenOepra—lBanenko. 3apsn
anpa. MaccoBoe uncio sapa. M3otomnsl.
Anbda-pacnaa. DNEKTpPOHHBIH M TMO3UTPOHHBIM Oera-pacmnan. ['amma-usnyueHue. 3aKoH
paZAMoaKTUBHOIO pacrnaja.
DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT maccsl siipa.
SnepHsle peakuuu. JleneHre U CUHTES SEP.
SAnepuriii  peaktop. Tepmosnepusiii cunre3. [IpoOiembl U NEepCHEKTHUBHI  SACPHOU
JHEPreTUKU. JKOJIOTMUECKUE ACIEKTHI IAEPHON SJHEPTETUKH.
OneMeHTapHble yacTUlbl. OTKPBITHE ITO3UTPOHA.
Metobl HaOIIOACHUS U PETUCTPALIIH SJI€MEHTAPHBIX YacTHII.
OyHaamMeHTanbHble B3auMoeiicTBusl. EqUHCTBO (r3nueckoil KapTUHbBI MHpa.
TexHuueckue yCTpOMCTBA M IIPAaKTUYECKOE IIPUMEHEHHE: IO3UMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHasi 6oM0a.
Jlemoncmpayuu
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CYETYNK MOHU3UPYIOIIUX YaCTHII.
Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul
HccnenoBanue TpeKoB YacTuil (110 TOTOBBIM GoTorpadusim).

Pa3znes 8. JjieMeHTBI ACTPOHOMUM U ACTPOPUUKHU

Dtanbl pa3Butus actpoHoMmud. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAYCHUE ACTPOHOMUMU.

Bun 3Bé3anoro He6a. Co3Be3ausi, spkue 3BE3/1bl, IIIAHETHI, KX BUIUMOE ABH)KECHHUE.

Conneunas cucrema.

Comnue. ConHeyHas akTUBHOCTh. MicTrounuk 3Heprun CosHia u 3B€371. 3BE3/1bl, X OCHOBHBIE
XapakTEepUCTUKU. JluarpamMmma «CHEKTpaJbHBIA KJIACC — CBETHUMOCTbY». 3BE3Jbl IIABHOM
MOCJIEIOBATEIbHOCTH.  3aBUCUMOCTh ~ «Macca —  CBETUMOCTb»  JUIsl  3BE3N  TJIaBHOM
[IOCJIeI0BAaTENbHOCTH. BHyTpeHHee crpoeHue 3BE€34. COBpEMEHHBbIE IPEACTABICHUS O
IIPOUCXOXACHUHU U 3BoJonu ColHLa U 3BE311. DTambl KU3HU 3BE3I.

Mnineunsiii [IyTte — Hama [ManakTtuka. [lonoxxenue n nmxenne Connna B [anmaktuke. Tumsl
rayiakTuk. PanuoranakTiuky v kBa3zapsl. UEpHbIE ABIPHI B A/Ipax rajakTUK.

Bcenennas. Pacmmpenue Bcenennoi. 3axkon Xa60ma. PaszOeranue ramaktuk. Teopus
Bosbiioro B3peiBa. PenukToBOE H3ITydeHUE.

MacmrabHas cTpykTypa Beenennoil. MertaranakTuka.

Hepeménnsie npobieMbl aCTpOHOMUMU.

Yuenuueckue nabnooenus

HaGroieHust HEeBOOPYKEHHBIM TJIa30M C UCTIOJIB30BAHUEM KOMITBIOTEPHBIX MPHIIOKCHUN JUIS
OTIpeIeNICHUs] TOJOXKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUs
CeBepHOro noJtymapus 1 sipkue 3BE3/bl.

Ha6monenus B Teneckon JlyHsl, mnaner, Mneunoro [lytu.

O0o0maroniee NoBTOpPeHUE

Ponb ¢usuku u acTpOHOMUU B SKOHOMUYECKOM, TEXHOJIOTMUYECKOH, COITHAIbHOMN 1 STUYECKOU
chepax ACATEIHHOCTH YEJIOBEKA, POJIh U MECTO (PM3MKH M aCTPOHOMHHU B COBPEMEHHOW HAyYHOU
KapTUHE MUpa, poiib (U3HUECKON Teopuu B (POPMHUPOBAHUM MPEICTABICHUN O (U3HMUECKOi
KapTUHE MHUpa, MECTO (HU3UYECKON KapTUHBI MHpPa B OOIIEM pPsIy COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX MPEJICTABICHUNA O IPUPOJE.

MexnpeameTHble CBSI3U

N3ydyenne kypca ¢usuku 6a3oBoro ypoBHsS B 11 kilacce ocyimiecTBIseTcss ¢ y4€ToM
coJiepKaTeJIbHBIX MEXKIIPEIMETHBIX CBA3EH ¢ KypcaMH MaTeMaTUKH, OWOJIOTHH, XUMUH, Teorpaduu
U TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C HM3YyYEHUEM METOJIOB HAyYHOTO IO3HAHMS:
SBIIGHWE, HAYYHBIH (akT, rumore3a, (usmUeckas BENUYMHA, 3aKOH, TeOpHs, HaOIOJEHUE,
AKCIEPUMEHT, MOJICIMPOBAHUE, MOJENb, U3BMEPEHUE.

Mamemamuxa: pelleHue CUCTEMBl YpPaBHEHHM, TPUTOHOMETPUYECKHE (QYHKIIMH: CHUHYC,
KOCHUHYC, TaHTE€HC, KOTAaHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOKIECTBO, BEKTOPHI M HX
MPOEKIIMM HAa OCU KOOPAMHAT, CJIOXEHHE BEKTOPOB, MPOU3BOIHBIC AIIEMEHTAPHBIX (YHKIIHIA,
MIPU3HAKH TTOI00MS TPEYTOJILHUKOB, OMIPEACIICHHE TIIOMIAIN TIIIOCKUX PUTYp B 00BhEMa Tell.

buonocus: snexTpuyueckue SBICHUS B KUBOW MPUPOJE, KoleOaTenbHbIe IBUKCHUS B KUBOMN
MIPUPO/IE, ONITUUECKHE SIBJICHUS B )KUBOW MIPUPOJIE, IEHCTBHUE paTUaIlii HA )KUBbIC OPTaHU3MBI.

Xumusi: CTpOEHME aTOMOB U MOJIEKYJ, KpHUCTAJLIMYECKas CTPYKTypa TBEPABIX Tell,
MEXaHU3MBbI 00pa30BaHUs KPUCTATUTMYECKOW PEIIETKH, CTIEKTPATbHBIN aHAIIN3.

Teocpaghus: MarHUTHBIE TONIOCAa 3€MJIH, 3aJe)KM MArHUTHBIX Pyd, (OTOChEMKA 3eMHOMN
MMOBEPXHOCTH, MPEJICKA3aHUE 3EMIIETPSCEHHIA.

Texnonocus: JMHUM DIIEKTPONEPEAAY, TEHEPATOP IMEPEMEHHOIO TOKA, 3JEKTPOJBUIATEINb,
WHIYKIIMOHHAs TIe4b, paaap, paguonpuéMHHUK, TeleBH30p, aHTeHHa, TenedoH, CBY-neus,
MPOSKIIMOHHBIN anmapar, BOJOKOHHAs ONITHKA, COJIHEYHAsI OaTapes.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOTPAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne ydeOHOro mnpenmera «®Pusmka» Ha ypoBHE cpenHero oOmero oOpa3oBaHUS
(0a30BbIil YPOBEHD) JOJAKHO 00ECIIEUUTH JOCTHXKEHUE CIIEYIOIIMNX JIMYHOCTHBIX, METAIIPEIMETHBIX
U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE PpE3yNbTAaThl OCBOEHUS y4deOHOro mnpenmera «®Pu3uka» TOJKHBI OTpaXkKaTh
TOTOBHOCTh M CIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEU
MO3UIUEN TNYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHUEHTALUN, TO3UTUBHBIX BHYTPEHHUX yOCKICHUMH,
COOTBETCTBYIOIIUX TPAIUIIMOHHBIM [IEHHOCTSM POCCHICKOTO 00IIeCcTBa, pacuIMpeHne KU3HECHHOTO
OMbITAa U ONBITA JIEATEIHOCTH B MPOLIECCE peai3alid OCHOBHBIX HAIpaBJICHUN BOCHUTATEIbHOU
NEeSTEIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpa:knaHCcKOro BOCIMTAHUS:

cOPMUPOBAHHOCTh ~ TPAKIAHCKOW  IMO3HMIMK  OOydaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUHUCKOr0 OOIIEeCTBa;

MPUHATHE TPAJAWIIMOHHBIX OOIICYETOBEUYECKUX TYMAHUCTHYCCKHX W JEMOKPATHYCCKUX
LICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JACSTEILHOCTh B HMHTEpPECax TPaXkIaHCKOro oOIIecTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3aIlHH;

yMEHHE B3aUMOJICCTBOBATh C COIIMAIbBHBIMUA UHCTUTYTaMHU B COOTBETCTBUU C UX QYHKIHSIMHU
Y Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTApPHOU U BOJOHTEPCKOM JIEATEILHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh POCCUMCKON I'paX1aHCKON UACHTUYHOCTH, MTATPUOTU3MA;

LIEHHOCTHOE OTHOUIEHUE K IOCYJJapCTBEHHBIM CUMBOJIAM, JOCTUKEHUSM POCCUNUCKUX YUEHBIX
B 00y1acT (PU3UKHU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OILIEHMBATh CUTYAlMIO M MPUHUMATh OCO3HAHHBIE PEIICHHs], OPUEHTUPYACh Ha
MOpPJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B JIEATETLHOCTH YUEHOTO;

OCO3HaHUeE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOILIEHHWE K MHpPY, BKIIOYAs 3CTETUKY HAYYHOTO TBOPUYECTBA, MPHUCYLIETO
¢bu3nueckoil HayKe;

5) Tpy/A0BOTO BOCIUTAHUS

WHTEpEC K pa3audHbIM chepam nmpodecCuoHaTbHOU IeATeTLHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢u3MKOW ¥ TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymeld mpodeccun u
peann30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpPa30BaHHIO B 0O1MacTu (hU3WKU Ha
MPOTSKEHUU BCEU JKU3HH;

6) 3K0JI0rMYecKOro BOCIIMTAHUS:

c(hOPMHUPOBAHHOCTh  JKOJOTUYECKONW KYJIBTYpPhl, OCO3HAHHE TJIOOAIBHOTO XapakTepa
AKOJIOTHUECKUX TPOOIIEM;

IJTAHUPOBAHUE M OCYIIECTBIICHUE JIEVUCTBUIM B OKPYXAIOIIEH Cpelie Ha OCHOBE 3HAHUA LeNen
YCTOMYMBOTO pa3BUTHUS YEIOBEUECTBA;

pacuIMpeHre OMbITA AESATEIBHOCTH YKOJIOTMYECKOM HANPABIEHHOCTH Ha OCHOBE UMEIOIINXCS
3HaHUU 10 (PU3HKeE;
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7) HIEHHOCTH HAYYHOTO MIO3HAHMS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢bu3nyeckoil Hayku;

OCO3HAHME LIEHHOCTH HAayYHOW NEesATeNbHOCTH, TOTOBHOCTh B IpOLECCe M3Y4EHUs (PU3MKH
OCYILLIECTBIIATh IPOEKTHYIO U UCCIIEI0BATEIbCKYIO JESTEIbHOCTh HHAUBUYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS
Ba3oBble Jjornueckue aeiicTBHA:

CaMOCTOSITENILHO  (POPMYIHpPOBaTh H aKTyaJIM3UPOBATh MPOOIEMY, paccMaTpuBaTh e€
BCECTOPOHHE;

ONPEIEATh LEIH JAESITeIIbHOCTH, 33]1aBaTh MapaMEeTPhl U KPUTEPUU UX JIOCTHKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SBIICHUSX;

pa3pabarbiBaTh IUIaH PEHICHHS MPOOJIEMBI C YIETOM aHAIM3a UMEIONIUXCS MaTepUATbHBIX H
HeMaTepuaIbHBIX PECypCOB;

BHOCUTb KOPPEKTHBBI B JEATEIHLHOCTh, OIICHMBATh COOTBETCTBHE PE3YyJbTATOB IIEIISAM,
OLICHUBATh PUCKU MOCIEICTBUMN AEITEIbHOCTH;

KOOPJAMHHPOBATh U BBIMOJHATH PabOTy B YCIOBUSIX pPEAJIbHOr0, BHUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

Ba3oBble uccienoBarebckue 1eiCTBUS:

BIIQJICTh HAYYHOW TEPMUHOJIOTHCH, KIIOYCBBIMU IOHSATHSAMH H METOJAMHU (PU3NICCKOM
HayKH;

BIIQJICTh HABBIKAMHU YYCOHO-HCCIIEAOBATEIILCKOM W TIPOSKTHOW IEATCIILHOCTH B 00JacTH
(bU3HUKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEIHLHOMY TOWCKY METOJIOB pEIICHUs 3a/1a4y
(hUBUYECKOTO CoMIepKaHusI, TPUMEHEHHUIO PA3IMYHBIX METOO0B MO3HAHUS;

BJIQJIETh BHUJIAMHU JIEATEIBHOCTH MO TOJYYEHHUIO HOBOTO 3HAHHUS, €ro HWHTEpPIpPETalUu,
peoOpa30BaHMUIO U MIPUMEHEHUIO B PA3JIMUHBIX YYEOHBIX CHUTYAIUSX, B TOM YUCJIE TPHU CO3JIaHUU
y4eOHBIX MPOEKTOB B 00JIaCTH (PUBHKH;

BBISIBIIATh PUYUHHO-CIIEJCTBEHHBIE CBSI3M W aKTyaJIM3UPOBATh 3ajady, BBIJIBUTATh THIIOTE3Y
e€ pelleHHs], HAXOUTh apryMEHTHI JJIs I0Ka3aTeNbCTBA CBOMX YTBEPKICHUM, 3a/1aBaTh apaMeTpPhbl
Y KPUTEPUU PEIICHHUS;

aHAJIM3UPOBATh MOJYUYEHHBIE B XOJE€ PEIICHUS 3a/aud pe3yJbTaThl, KPUTUYECKU OLICHUBATh
WX JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTHh U (HOPMYIHUPOBATh COOCTBEHHBIC 33/1a4yll B 00pa30BaTEIbHON JESITENLHOCTH, B TOM
YHUCJIe IPU U3YICHUU QU3HUKH;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[USM, OIIEHUBATH MPUOOPETEHHBIH OIBIT;

YMETh NIEPEHOCHUTH 3HAHUS MO (HU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEAEATETLHOCTH;

yMETb UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeill;

BBIJIBUTATh HOBBIC UJICH, TTPEIJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHUS;

CTaBUTH MPOOIEMBI U 33a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

PabGora ¢ undopmanmueii:

BIIQJIETh HABBIKAMH TOJY4YeHHs] WHGPOpMaIluu (PU3MYECKOro COAEpKaHWs U3 HMCTOYHHUKOB
pPa3HBIX THIIOB, CAMOCTOATEIBHO OCYIIECTBJISITH IOWCK, aHajiu3, CHCTEMAaTH3alUI0 W
WHTEPIPETAINIO HHPOPMAIIH PA3TUYHBIX BUOB U (DOPM MpEICTaBICHUS;

OIICHUBATH JJOCTOBEPHOCTH MH(MOPMAITNH;

MCIOJIb30BaTh CPE/CTBA MH(GOPMAIMOHHBIX U KOMMYHHKAITMOHHBIX TEXHOJIOTHI B PEIICHUH
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPraHM3AallMOHHBIX 3aJad C CcOOJ0JeHHueM TpeOoBaHU
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OPrOHOMHKH, TEXHHKH O€30TacCHOCTH, THTHEHBI, PEeCypcocOEpEeKeHUs, MPAaBOBBIX M ATHUYECKUX
HOPM, HOPM HHPOPMAITOHHOW 0€30IaCHOCTH;

CO3lIaBaTh TEKCTHI (PU3NYECKOTO COJCPKAHUS B PA3IMYHBIX (popMaTax ¢ y4éTOM Ha3HAYCHHUS
uHpoOpMalUM ¥ TIICNIEBOM ayAWTOPHH, BHIOMpas ONTUMAIBHYIO (OpMY TIPEIACTABICHUS H
BU3YaJIM3aIlUH.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiiCTBUS:

OCYIIECTBIATH OOIICHHE HAa YPOKaX (PU3UKU U BO BHEYPOUHOU JEATEIHHOCTH;

pacrno3HaBaTh NPEANOCHUTKA KOH(MIMKTHBIX CUTYaIMi U CMATYaTh KOH(GIUKTHL;

Pa3BEPHYTO U JIOTMUHO U3JIaraTh CBOK TOYKY 3PEHHUSI C MCIOJb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ MHIMBHYyaIbHON paboThI;

BBIOMpATh TEMAaTUKY U METOJbl COBMECTHBIX ACUCTBUN C y4€TOM OOLIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)K/10T0 4JI€Ha KOJUIEKTHBA;

MIPUHUMATH 1I€JIM COBMECTHOM JeATEIbHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH JACUCTBUS
0 €€ JOCTMKEHUIO: COCTAaBJIATh IUIAH JEWCTBUHM, pPacHpelneisaTbh polIM € Y4ETOM MHEHHH
Y4aCTHUKOB, O0CYXIaTh Pe3yJIbTaThl COBMECTHON pabOTHI;

OLCHUBATH KA4Y€CTBO CBOCTO BKJIAJa U KAXKIOI0O Y4aCTHHMKAa KOMaHIbI B O6HII/II>1 pe3yiabTarT 1o
pa3paboTaHHBIM KPUTEPHUSIM;

npeajaratb HOBBIC MNPOCKTHI, OUCHHUBATH HJACH C IMO3UMIHWU HOBHU3HLI, OPWUIMHAJIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYHICCTBJIATD MO3UTHBHOC CTPATCIHYCCKOC IMOBCACHNE B PA3JIMYHBIX CUTyallUAX, IPOSBJIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHble yHUBEpPCAJIbHbIE YUeOHbIE 1€ CTBUSA
Camoopranu3anus:
CaMOCTOSITENTFHO OCYIIECTBIISTh IO3HABATEIBHYIO JEATEIbHOCTh B 00NMacTH (QU3MKU U
aCTPOHOMUHU, BBISIBJIATH TPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOATENIbHO COCTAaBJIATh IUIAH PEIICHUS] PACYETHBIX M KAueCTBEHHBIX 3aJad, IUIaH
BBITIOJTHEHUSI  MPAKTUYeCKOoW paboThl €  y4€TOM HMEIOLIUXCS  PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEAINIOYTEHNM;
JaBaTh OIIEHKY HOBBIM CHUTYaIIUsIM;
pacimupsaTh paMKH y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHU;
JienaTh OCO3HAHHBIM BHIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelIeHuE;
OIICHUBATh MIPUOOPETEHHBIN OIIBIT;
croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO SPYIUIIUU B 00JaCTH (U3HUKH, TTOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJJIEKT:
JaBaTh OIICHKY HOBBIM CHTYyaIlUsIM, BHOCHTH KOPPEKTHUBBHI B JEATEIHLHOCTH, OIICHHUBATH
COOTBETCTBHUE PE3YJbTATOB LIETISIM;
BJIa/IETh HAaBBIKAMHU MO3HABATEIbHON peQIIeKCHM KaK OCO3HAHUS COBEPIIAEMBIX JAEHCTBHM U
MBICJIUTENIbHBIX MPOLECCOB, UX PE3YyIbTATOB U OCHOBAHMUIA;
MCIOJIb30BaTh NPUEMBI pe(IeKCUU 71 OLIEHKH CUTYallld, BEIOOpa BEPHOTO PEIICHUS;
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHHUS 110 UX CHIKEHUIO;
MPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHATU3€ PE3YIHTATOB JICITEIbHOCTH;
MIPUHUMATD Cce0sl, MOHUMAas CBOU HEAOCTATKU U JIOCTOMHCTBA;
MPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHATU3€ PE3YIhTATOB JIEITEILHOCTH;
MIPU3HABATh CBOE MPABO U MPABO APYTUX HA OMIMOKH.
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B mpomnecce mocTikeHHs THYHOCTHBIX PE3YJIbTATOB OCBOCHMS NMPOTPAMMBI 1O (HU3HMKE IS
YPOBHSI CpeAHEro oOmero o0pa3oBaHHs y OOYYaIOUIMXCS COBEPIIEHCTBYETCS 3MOIMOHAIBHBIN
MHTEJUICKT, TPEINOoIaralonui chOopMUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOIET0 CIOCOOHOCTh IMOHMMAaTh CBOE 3MOLIMOHAIBHOE COCTOSHUE,
BUJICTh HAIIPaBJICHHUS PAa3BUTHsI COOCTBEHHOM SMOIMOHATIBHOM Cepsl, OBITh YBEPEHHBIM B ce0e;

CaMOPEryJIMPOBAHUS, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE NPUHUMATh OTBETCTBEHHOCTD
3a CBOE MOBEACHHUE, CIOCOOHOCTh aalTHPOBAThCA K SMOLMOHAIBHBIM M3MEHEHUSAM U TPOSBISTH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIM{, BKIIIOYAIOMICH CTPEMJICHHE K JOCTIDKEHHIO IIEH U YCIIeXy,
ONTHMU3M, HHULIMATUBHOCTh, YMEHHUE JICHCTBOBAThH MCXO/IS 3 CBOUX BO3MOXKHOCTEIH;

OMIIATUH, BKIIIOYAIOIIEH CIIOCOOHOCTh MOHMUMATh AMOIHUOHAIBHOE COCTOSHUE JIPYTHX,
YUYHUTHIBATh €TO P OCYIIECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COYYBCTBHIO U COTIEPEKUBAHUIO;

COILIMAJIBHBIX HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C APYTHMHU
JFOIbMH, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peraTb KOH(IUKTHL

HNPEAMETHBIE PE3YJBbTATbBI

K xoHny obydenus B 10 kiacce mpeaMeTHble pe3yiabTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHHU:

JI€MOHCTPUPOBATh Ha INpUMepax posib U MecTo (PU3MKM B (POPMHUPOBAHMH COBPEMEHHOMN
Hay4YHOU KapTHHBI MHpA, B Pa3BUTHUU COBPEMEHHOM TEXHHKHM M TEXHOJOTUH, B IMPAKTUYECKOU
NESTEIbHOCTH JIIOJEH;

YUUTBIBATh TPAHUIBI TPUMEHEHHS U3YYEHHBIX (PU3MUECKUX MOJEJCH: MaTepualibHas TOYKa,
MHeplLualbHas cucreMa orcuéra, aOCOJIOTHO TBEPIOE TENO, MICAIbHBIM ra3, MOJEIU CTPOCHHUS
ra3oB, XUAKOCTEH M TBEPIABIX TeJl, TOYEUHBIM 3JIEKTPUUECKUN 3apsij NMpU pElIeHUH (PU3MUECKUX
3ajady;

pacrio3HaBaTh (pu3uyeckue sBIEHUS (MPOIECChl) U OOBSICHATH MX HA OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJIIPHO-KUHETUUECKOM TEOPUM CTPOCHMSI BEIIECTBA M DJIEKTPOJUHAMHUKU:
PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJIMHENHOE JBUKEHHE, CBOOOIHOE Na/IEHNE Tell, ABUKEHNE
[0 OKPY)KHOCTH, WHEPLUs, B3aUMOJIeHCTBHE Tel, Tuddy3us, OPOyHOBCKOE JIBUKEHUE, CTPOCHHE
KHUJAKOCTEH W TBEPABIX TeJ, U3MEHEHHEe 00bEMa Tel NMpHU HArpeBaHUM (OXJIAXKJEHUH), TEIJIOBOE
paBHOBECHE, HCIApPEHHME, KOHICHCALMS, IIIABICHHUE, KPUCTAJIM3aLUsl, KUIIEHUE, BIJIAXKHOCTH
BO3/lyXa, IMOBBIIICHUE JaBJIEHUS Ta3a MpPU €ro HarpeBaHUU B 3aKPBITOM COCYJE€, CBS3b MEXKAY
rapaMeTpamMy COCTOSIHHS ra3a B M30MPOLIECCAX, DIEKTPU3ALMS TEJl, B3AUMOJICHCTBUE 3aPsII0B;

OINMCHIBATh MEXAHUYECKOE ABM)KEHUE, UCTIOb3Ys (PU3NUYECKUE BEIIMYMHBL: KOOPJUHATA, TyTh,
IIEpEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUja, UMITYJIbC Tejla, KHHETUYECKas DHEpIus,
MOTEHLIMAJbHAsT HSHEpPrusi, MeXaHuyeckas paboTa, MEXaHHWYEeCKas MOIIHOCTh; IPHU OMHCAHUU
MPAaBUIBHO TPAKTOBATh (PU3MYECKHI CMBICI HCIIONB3YEMbIX BEJIMUMH, UX 0003HAYEHUS U €AUHUIIBI,
HaXOJUTh (POPMYJIbI, CBSA3BIBAIOILINE TAHHYIO PU3NYECKYIO BEIMYMHY C IPYTUMH BEIMYNHAMU;

ONMCHIBATh M3Y4YCHHBIE TEIUIOBBIE CBOMCTBA TE€I W TEIUIOBBIE SBJICHMS, HCIOJIb3YS
¢bu3nyeckue BEJIMYMHBL: JIaBlIeHHWE Ta3a, TeMIeparypa, CpeaHss KUHETUYecKas JHeprus
XaOTUYECKOTO JIBUJKEHUS MOJIEKYJ, CPEIHEKBaJpaTHUYHas CKOPOCTb MOJIEKYN, KOJUYECTBO
TEIUIOThI, BHYTPEHHSA SHeprus, pabora raza, KO3QQUIMEHT IO0JE3HOr0 JEHCTBHUS TEIIOBOTO
JIBUTaTeNsl; IPU OMUCAHUU MPABUIIBHO TPAKTOBATH (PU3MUECKUI CMBICT UCIOIb3YEMbIX BEIMYMH, UX
0003HAYEHUS U €IMHUIIBI, HAXOJUTh (OPMYJIIbI, CBSI3bIBAIOIINE JTAaHHYIO (PU3UYECKYIO BEIHUHHY C
JOPYTUMHU BEJIUYHMHAM;

ONKCHIBATh H3YYEHHBIE JJIEKTPUYECKHE CBOMCTBA BELIECTBA U JJIEKTPUYECKUE SBIICHUS
(mporiecchl), MCMONIB3YS (PU3MUECKUE BEIMYUHBI: SJCKTPUUYECKUN 3apsi, DJIEKTPUUYECKOe IIOJIE,
HANPsLKEHHOCTD ITOJIA, MMOTCHIMAJ, PA3HOCTh NOTEHIUAIOB; IIPU ONMCAHNUU NPABUIBHO TPAKTOBATh
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(bu3nyecKuil CMBICI MCTIONb3YyEeMbIX BEJIMYMH, X 0003HAYEHUS U €AMHHULIbI, YKa3bIBaTh (HOPMYIIbI,
CBSI3BIBAIOIIUE TAaHHYIO (PU3NYECKYIO BETUUMHY C IPYTHMMHU BEIIMYHMHAMU;

aHAJIM3UPOBaTh (PU3MUECKHE MPOIECChl U SBJICHMS, HCHOJIb3ys (U3MUECKHe 3aKOHBI U
IPUHLMIIBL 3aKOH BcemupHoro tsaroreHus, |, |l u Il 3akonbl HploToHa, 3aK0oH coxpaHEHHs
MEXaHUYECKOM 3HEpPruH, 3aKOH COXPAaHEHHsI MMITYJIbCA, NIPUHUUI CYNEPHO3ULUN CHJI, MPUHLIMII
paBHONPABUS WHEPLUMAIBHBIX CHUCTEM OTCUETA, MOJIEKYJISPHO-KMHETUYECKYIO TEOPHUIO CTPOCHHUS
BEILIECTBA, FA30BbIE 3AKOHBI, CBS3b CPEIHEN KUHETUYECKON YHEPTUH TEIUIOBOTO JBUKEHUS MOJIEKYII
¢ a0COJIIOTHOM TeMIIepaTypoi, IEPBbIN 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHMSI SJIEKTPUUECKOTO
3apsiga, 3akoH KysjoHa, mpu 3TOM pasznuyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHa, €ro
MaTeMaTHYeCKOe BBIPAKEHHUE U yCIOBHS (IpaHuUllbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TPUHIIMIIBI JEHCTBUS MAalIMH, TPUOOPOB U TEXHHUUYECKUX YCTPOUCTB;
pa3ianyaTth yCIOBHs UX O€30MaCHOT0 MCIOIb30BAHUS B IOBCEIHEBHON KU3HU;

BBITIOJIHATh JKCHEPUMEHTHI 10 HCCIEAOBAHHIO (U3NYECKUX SBICHUH U TPOIECCOB C
MCIOJIb30BaHUEM MPAMBIX U KOCBEHHBIX M3MEpPEHUH, Mpu 3ToM (hopmynupoBaTh npodiemy/3aaady
U TUIOTE3y Y4eOHOro 3KCIepUMEHTa, coOMpaTh YCTaHOBKY W3 IPEAJIOKEHHOro 000pyHOBaHUS,
MIPOBOAMTH OMBIT U OPMYITUPOBATH BHIBOIBI;

OCYIIECTBISTh PSMBIE U KOCBEHHBIE U3MEPEHUs (U3NIECKUX BEJIWYHH, IPU STOM BBHIOUPATH
ONTHUMAJIBHBIA CHOCOO M3MEpPEHUS M HCIOJb30BaTh M3BECTHBIE METOJBI OICHKH MOrpPeUIHOCTEe
U3MEPEHMU;

UCCIIEIOBATh 3aBUCHUMOCTU MEXAY (PU3NYECKUMHU BEITUYMHAMU C HCIOJIb30BAHUEM MPSMBIX
MU3MEPEHUH, TPH 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (UKCHPOBATH pPE3yJbTATHI IONy4YECHHON
3aBUCHUMOCTH (PU3NYECKUX BEIUYHMH B BHJIE TaOIHI] U rpaUKoB, JeNaTh BBIBOJBI MO PE3yJibTaTaM
UCCIIEIOBaHMS;

coOmrofaTh mpaBuia 0€30MacHOro TpyAa MpU NPOBEACHHH HCCIEIOBAHHM B paMKax
y4eOHOTO  JKCIIEPUMEHTa, y4eOHO-HCCIIEOBATEIILCKONH M TPOSKTHOH  NIESATENBbHOCTH  C
UCIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOICTB U 1a00paToOpHOro 000pyI10BaHHUS;

pemarh pacu€THbIE 3aJ]a4l C SIBHO 3aJJaHHOW (M3NYECKON MOJIENbIO0, UCIIONB3YS (pU3nueckue
3aKOHBl M MPHUHIMIBI, HA OCHOBE aHAIM3a YCJIOBUSA 3a/a4M BbIOMpPATh (PU3MUECKYIO MOJEIb,
BBIIETATh (DU3MYECKHE BEIWYMHBI U (POpMynbl, HEOOXOAMMBbIE sl €€ pelleHus, IPOBOAUTH
pacy€Thbl U OLIEHUBATh PEAIbHOCTh IMOYUYE€HHOTO 3HaUeHUs! (PU3NUECKON BETUUUHBI;

pelarh KauecTBEHHbIE 3a/lad: BBICTpauBaTh JIOTMYECKH HENPOTUBOPEUHMBYIO IIETIOUKY
paccyxJeHHii ¢ ONOpoii Ha N3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHUS;

WCIOJIb30BaTh MPHU PELIEHUU y4eOHBIX 3a7au COBPEMEHHbIE MH(POPMAIMOHHBIE TEXHOJIOTHU
Ui TIOMCKa, CTPYKTYpUPOBAHHs, HHTEpIpEeTallid U MpeJCTaBlIeHUs Y4eOHOH M HaydHO-
MOMYJISIPHOM MH(pOpPMAIMH, MTOITYYEHHON U3 pa3IMYHbIX MCTOYHUKOB, KPUTHUUYECKH aHAIU3UPOBATh
NoJy4aeMyro HH()OpMaIHIo;

MPUBOJIUTH TMPHUMEPHI BKJIaZa POCCHUICKUX U 3apyOexHBIX YUEHBIX-(DU3MKOB B pPa3BUTHE
HayKH, 00bSICHEHHE MTPOLIECCOB OKPYKAIOIEr0 MUpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

WCIOJIb30BaTh TEOPETHUECKNE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN JKU3HU i1 00ecreueHUs
0€30macHOCTH NpU OOpAIIeHUH ¢ MpUOOpaMM U TEXHUYECKHMMH YCTPOMCTBaMH, JUIS COXPaHEHHS
3JI0pOBbS U COOJIOICHNS HOPM IKOJIOTUYECKOTO MOBEACHMS B OKpY KalolLIel cpeie;

paboTaTh B TpYIIE C BHIMOJIHEHUEM DPA3IUYHBIX COLMAIBHBIX POJIEH, IMIIaHUPOBATH paboTy
IpyNNbl, palMOHAIBHO paclpeiensiTh O00s3aHHOCTH U  IUIAHUPOBATh  JESTENBHOCTh B
HECTaHJApPTHBIX CUTYyalUsAX, aJ€KBaTHO OLEHUBATh BKJIAJ Ka)KIOIO M3 YYaCTHUKOB TIPYIIBl B
pelIeHrne paccMaTpuBaeMon POOIIEMBI.

K xonny obyuenuss B 11 kiacce mpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaxkaTh c(HOPMHUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHIA:

JIEMOHCTPHPOBATh Ha MpHUMEpax posib U MecTo (PU3MKU B (POPMHUPOBAHUHM COBPEMEHHOMH
HAy4YHOM KapTUHBI MHpA, B PA3BUTUU COBPEMEHHOW TEXHHKH W TEXHOJOTHUM, B MPAKTUYECKOU
JeSTEeIbHOCTH JIIO/IEH, IEJIOCTHOCTD U €IUHCTBO (PU3UUECKON KapTUHBI MUPA;
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YUUTHIBATh TPAHULBI TMPUMEHEHHS HU3YYEHHbIX (U3MUECKUX MOJeNed: TOYEeUHBIH
AJIEKTPUUYECKUI 3apsizl, Ty4 CBETA, TOUCUHbII UCTOUYHUK CBETA, AAepHAs MOJEIb aToMa, HYKJIOHHAs
MOJIeTIb aTOMHOTO si/ipa NP pelIeHUH PU3NYECKUX 3a]1a4;

pacrio3HaBaTh (U3MUECKUE SBJICHUS (TPOLIECCH) M OOBACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKN M KBAHTOBOM (U3UKU: DJIEKTPUYECKas MPOBOJAUMOCTb, TEIIOBOE, CBETOBOE,
XMMHAYECKOE, MAarHUTHOE JCWCTBUS TOKAa, B3aUMOJCHCTBHE MAarHHTOB, JJIEKTPOMAarHUTHAsS
UHIYKIMS, JEHCTBME MArHUTHOTO IIOJIE Ha MPOBOAHMK C TOKOM M JIBHXKYLIUHCS 3apsij,
3JIEKTPOMArHUTHBIE KOJIEOAHUSI M BOJIHBI, MPSIMOJMHEHHOE PacCIpOCTPAHEHUE CBETA, OTPa)KCHHUE,
npenomiieHue, HUHTepdepeHuus, audpakuus W HOJAApU3alUs CBeTa, JUCHEPCHs CBETa,
dbotoanekrpuuecknii dpdext (hoTodaddekr), cBeTOBOEC NaBlieHHE, BOZHUKHOBEHHE JMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAS PAIUOAKTUBHOCTD;

OMMCHIBATh M3y4YCHHBIE CBOMCTBA BeUIECTBA (AJNEKTPUYECKUE, MArHUTHBIE, ONTHYECKHE,
AJIEKTPUUYECKYIO TPOBOAMMOCTD PA3IMYHBIX CpPEA) U IJIEKTPOMArHUTHBIC SIBJICHUS (IIPOIECCHI),
UCHONB3YS (U3NYECKUE BEIWYMHBL: JJIEKTPUYECKUI 3apsl, cujla TOKa, DSIEKTPHUYECKOe
HaNpsDKCHUE, JIEKTPUYECKOE CONPOTHBICHHUE, PA3HOCTh MOTECHIIMANIOB, SJEKTPOJIBMKYILAS CHIIA,
pabota TOKa, MHAYKLMS MarHUTHOrO TOJs, cuia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTB
KaTyIIK{, HEPTUsl DJEKTPUYECKOrO0 M MArHUTHOTO TIIOJICH, TEPHOJ W YacToTa KOJIeOaHWd B
Koje0aTeNbHOM KOHTYpE, 3apsi] M cuja TOKa B MPOLECCe TapMOHUYECKUX 3IEKTPOMArHUTHBIX
KoneOaHuid, (OKYCHOE pacCTOSIHHE M ONTHYECKas Cujla JIMH3BI, NPH OMNMHCAHUH IPABHIBLHO
TPaKTOBaTh (PU3MUYECKUN CMBICI UCIIOJIb3yEMbIX BEIMYMH, UX 0003HAUCHUS U €IMHUIIBI, YKa3bIBATh
(bopMyIIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYHHY C APYTUMH BETHUYNHAMU;

OTMCHIBATh U3YUEHHBIC KBAHTOBBIC SIBJICHHSI U MPOLIECCHI, UCMIONB3Ys PU3NUECKUE BEIIUYUHBI:
CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JJITMHA BOJIHBI M YacTOTa CBETA, SHEPTUS M MMITYJIbC (OTOHA,
MepHUo] TOJypacnaza, dHEprusl CBSI3W aTOMHBIX sJI€p, NMPU OMHUCAHWUU TPABUIHHO TPAKTOBAThH
(bu3NIEeCKU CMBICIT MCIIOJIb3YeMbIX BEIMYMH, UX 0003HAYCHHS W €IWHHIbI, YKa3bIBaTh (HOPMYIIHI,
CBSI3bIBAIOIIUE JAHHYIO (DU3MYECKYIO BEIMYMHY C JPYTMMHU BEJIMYMHAMM, BBIYMUCISATH 3HAUYEHUE
(hbU3UYECKON BEITUYHUHBI,

aHAJTM3UpPOBaTh (U3UYECKUE MPOLECChl M SBJICHUS, UCHOJIb3ysd (PU3MUECKHE 3aKOHBI U
MPUHIUIBL: 3aK0H OMa, 3aKOHBI MTOCIIeIOBATEIHHOTO U MApalIEIbHOTO COSAMHEHUS TPOBOIHUKOB,
3akoH Jxoyns—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM WHAYKIMHM, 3aKOH IPSIMOJHMHEHHOro
pacrpoCTpaHEHHsT CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI TPEIOMIICHUS CBETa, YpaBHEHHE
OnHiTeitHa 11 potodddexra, 3aKOH COXpaHEHHs SHEPTHH, 3aKOH COXPAHEHUS UMITYJIbCa, 3aKOH
COXpaHEHHS AIIEKTPHUECKOTO 3apsi/ia, 3aKOH COXpaHEHHS MacCOBOTO YHCIIa, MOCTyIaThl bopa, 3akoH
palMOaKTUBHOTO pacmajza, MpU STOM pas3jinyaTh CIOBECHYI (DOPMYITUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BhIPAXKEHHUE U YCIOBUS (IpaHuUllbl, 00JaCTH) IPUMEHUMOCTH;

OTIpeJIeNIATh HalPaBJIeHUE BEKTOPA MHIAYKIIMH MarHUTHOTO MOJISl TPOBOIHUKA C TOKOM, CHIIBI
Awmnepa u cunsl JIopenna;

CTPOUTH M OMHCHIBATh N300pa’keHHE, CO3JaBaeMOe IJIOCKUM 3€pPKaJIoM, TOHKOM JIMH30H;

BBITIOJIHATh OKCIEPUMEHTHI TI0 HWCCIEAOBAHUIO (U3NYECKUX SBICHUH W TIPOIECCOB C
MCMOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHMIA: IpU 3TOM (OpPMYIHPOBAThH MpodiieMy/3a1auy
W THUMOTE3y Y4eOHOrO SKCIIEPHMEHTa, COOMpaTh YCTAHOBKY W3 TPEIIOKEHHOTO 00OpYIOBaHWS,
MIPOBOJIUTH OMBIT U (POPMYITUPOBATH BHIBOBI;

OCYIIECTBIISITH NPSMbIE U KOCBEHHBIE U3MEPEHUST (PU3NIECKUX BEIWYUH, IPH 3TOM BBIOMPAThH
ONTUMAJIBHBIA CIIOCOO M3MEPEHUs M HCIOJIb30BaTh M3BECTHBIE METOJbI OLIEHKU IOTPEIIHOCTEH
N3MEPEHMU;

HCCIIEIOBaTh 3aBHCUMOCTH (PM3UYECKUX BEJIMYMH C WCIOJIb30BAHUEM IPSIMBIX W3MEPEHUI:
IPA STOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHPOBATH PE3yJIbTATHl IOJYYCHHOW 3aBUCHMOCTH
(¢u3MYeCKUX BETUYMH B BUJE TaOIUI] U TpaUKOB, AETaTh BHIBOBI 10 pe3ysIbTaTaM HUCCIEI0BaHMS;
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coOiogaTh mpaBuia 0€30MacHOro TpyJda IpU MPOBEACHUM MCCIEJOBAHUH B paMKax
y4eOHOTO  SKCIEpUMEHTa, y4eOHO-HCCIIEOBATENIbCKON M TPOSKTHOH  JIEeATENbHOCTH ¢
HCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1a00OpaTOpHOro 000pyIOBAHNUS;

pemaTh pacu€THBIC 33a[]a4i C SIBHO 3aJJaHHOH (PM3NYECKON MOJEINBIO, UCIIOB3Ys (PH3UUECKUe
3aKOHbl M HPHUHLMIBI, HA OCHOBE aHAIM3a YCJIOBUA 3a/Ja4d BbIOMpaTh (PU3MUECKYIO MOJEIb,
BBIICNIATh (hU3MUYECKHE BEIMYMHBI U (HOpMyIbl, HEOOXOAWMBIE i €€ PpEIIeHUs, MPOBOIHUTH
pacu€Thbl U OLIEHUBATh PEAIbHOCTh MOJYY€HHOI'O 3HAaUE€HUs! (PU3MUECKON BETUUUHBI;

pelaTb KAadeCTBEHHBIC 3a7a4d: BBICTPAUBATh JIOTUYECKH HENPOTUBOPEUMBYIO ILENOYKY
paccyKIeHUI ¢ ONIOPOii Ha N3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PM3UUECKUE SIBJICHMS;

UCIOJIb30BaTh IIPU PEIICHUH Y4EOHBIX 3a/la4 COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOTUU
Ui TIOMCKa, CTPYKTYPUPOBAHHS, HMHTEPIPETAllM U MPEJACTaBICHUA Y4YeOHOW M HaydHO-
HONYJAPHON MH(OpMaLMK, OJYYEHHON U3 pa3IMUYHBIX UCTOYHMKOB, KPUTUYECKH aHAJIN3UPOBAThH
MOJTy4aeMyro HHPOPMAITHIO;

OOBSICHATh NMPUHLUIBI JACHCTBUS MAalllMH, IPUOOPOB U TEXHUUYECKUX YCTPOMCTB, pa3nuyarb
yCIJIOBUS UX 0€30I1aCHOT0 UCIOJIb30BAaHUS B TIOBCETHEBHOM JKU3HU;

IPUBOAUTH IMPUMEPHI BKJIA/Ja POCCHUMCKUX U 3apyOeKHBIX YUYEHBIX-(DU3MKOB B pPa3BUTHE
HayKH, B 00bSICHEHNE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B pPa3BUTHE TEXHUKU U TEXHOJIOTHUI;

HCIOJIb30BaTh TEOPETUUECKUE 3HAHUSA 1O (PU3MKE B MOBCEAHEBHOM KU3HU AJIs 0OecreueHus
0€30MacHOCTH TpU OOpAIIeHUU ¢ MPUOOpaMHM M TEXHUYECKHMMH YCTPOMCTBAMH, JUIS COXPaHEHHS
3JI0POBbSI U COOJIIOJICHHUS HOPM 3KOJIOTHYECKOT'0 MOBEICHUS B OKpYXKarolIei cpene;

paboTaTe B TpYIIE C BHIMOJIHEHUEM PA3JIMYHBIX COIMAIBHBIX POJICH, INIAHUPOBATH PaboTy
IPYIIbl, PALMOHAIBHO PACHPENENATh OOSN3aHHOCTM U IUIAHUPOBATh  JIEATENBHOCTh B
HECTAaHJAPTHBIX CHUTyalUsAX, aJE€KBAaTHO OLICHMBATh BKJIAJ KaXJOr0 W3 YYaCTHHUKOB TPYIIIBI B
peleHre paccMaTpuBaeMoil MpooIIEMBI.
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TEMATHYECKOE INTAHUPOBAHHME

10 KUIIACC
Haumenoanne @ KomuuectBo yacoB
o
/n | Pas/IcioB 1 TeM Beero Kontponsuele | Ilpaktnueckue  DIEKTPOHHBIE (HM(PPOBBIE)
MIPOrpPaMMBbI paboThI paboThI o0pa3oBaTeNbHbIE PECYPCHI

Pazgea 1. PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA

dusuka n
11 METO/EI 2 bu6nuoreka [JOK
' HAY4YHOT'O https://m.edsoo.ru/7f41bf72
IMO3HAHUSA
Wroro mo pazneny 2
Pa3zpen 2. MEXAHUKA
bubnuorexa [JOK
2.1 | Knnemaruxa 5 https://m.edsoo.ru/7f41bf72
bubnnoreka IIOK
2.2 | Nimnanmxa ! https://m.edsoo.ru/7f41bf72
2.3 32§O§;IeHH;[ B 6 1 1 Bubmaorexa LIOK
' P https://m.edsoo.ru/7f41bf72
MEXAHUKE
Utoro no pazneny 18

Pasnea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

OcCHOBEI
31  MOJEKYIpHO- 9 1 1 bubmuoreka [JOK
' KHHETUYCCKOM https://m.edsoo.ru/7f41bf72
TEOPUH
392 OcCHOBBI 10 bubmmorexa [JOK
' TEPMOTUHAMUKHU https://m.edsoo.ru/7f41bf72
ArperartHble
fg |CCCTOmIA - BuGmnorexa LIOK
' ' https://m.edsoo.ru/7f41bf72
®a3oBbIE
TIEPEXOIBI
Uroro mo pazaeny 24
Paznen 4. JIEKTPOJIMHAMUKA
bu6nuoreka [IOK
4.1 3J‘ICKTpOCTaTI/IKa 10 1 https://m.edsoo.ru/7f41bf72
IlocTossHHBIH
DIICKTPUUCCKUI
4.2  TOK. ]POKI/I B 14 1 1 EH6H_HOTeKa HOK
https://m.edsoo.ru/7f41bf72
pa3IUYHBIX
cpemax
Uroro mo pazgeny 22
OBHIEE
KOJIMYECTBO 68 3 4
YACOB I10
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I[TPOIT'PAMME
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11 KUIIACC

No Haumenosanue
A a3/€eJI0B U TEM
n/a pasit
MIPOTrPaMMBI

KonnuectBO yacos

Kontposnbnsie

Bcero
paboThl

Pazpnen 1. JIEKTPOAUHAMUKA

MaruauTHoe noie.
DJIeKTpOMarHuTHas
AHIYKIUS

Hroro no pasneny

11

11 1

11

Pazgen 2. KOJIEBAHUSA U BOJIHBI

IIpakTrueckue
paboThI

DnekTpoHHbIC (IU(PPOBLIE)
o0Opa3oBaTenbHbIC

pecypcbl

bu6nmoreka [IOK
https://m.edsoo.ru/7f41c97c

21 | snocronamse | 8 ;  BubmorexallOK

' https://m.edsoo.ru/7f41c97c
KoJic0aHus

22 | snecmonmmone |5 ! BuGmorexa LIOK

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

bubmuorexa [JOK
2.3 | Onruxa 10 3 https://m.edso0.ru/7f41c97¢
Uroro no pazueny 24

Pasnea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJIBHOCTH

OCHOBEBI
CHeIHUAIFHOM
Teopuun
OTHOCHUTEILHOCTH

3.1

Hroro no pazneny

4

Paznea 4. KBAHTOBAS ®U3UKA

Bbubmanoreka
IHOKhttps://m.edsoo.ru/7f41
c97c

41 DIIeMEHTHI 6 bubmuorexa [JOK
' KBAHTOBOM ONTHKHU https://m.edsoo.ru/7f41c97c
bu6nuoreka [IOK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97c
bu6nuoreka [IOK
4.3 Atowmmoe snpo S https://m.edsoo.ru/7f41c97c
Uroro mo pazaeny 15

Paszpen 5. 9JIEMEHTBI

JIEeMEHTHI
aCTPOHOMUU U
acTpopU3UKHI

5.1

Hroro no pazneny

7

Paszpen 6. OGOBIIAIOIIEE ITIOBTOPEHHUE

ACTPOHOMMUU U ACTPOPU3UKHU

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c97c

O06o0maromee 7 but6mmoreka [IOK
MOBTOPECHHE https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
OBIIEE
KOJIMYECTBO 68 4 !
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YACOB I10
ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Ne Tema ypoka KosmmuectBo DJIeKTPOHHbIE IHU(POBLIE
n/n Jacos oOpa3oBaTe/ibHbIE pecypchbl
L Hayeme veroms nossamn " BiGmoremloK
https://m.edsoo.ru/ff0c32e2
OKPY’KaIOILEro MUpa
Ponw u mecTo pusuku B 1
, | Sopmmes copensas Bumorera 10K
N ’ https://m.edsoo.ru/ff0c33e6
IIPaKTUYECKON JESITEIbHOCTU
Jronen
MexaHnn4eckoe JBHKEHUE. 1
3 ﬁgj;gg;zgligsg TI[L;;Hn(eHI/IsI bubmmorexa LIOK
' https://m.edso0.ru/ff0c3508
[lepemenienue, CKOpOCTb,
YCKOpEHUe
4 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnmnorexka HOK
JBUDKCHUE https://m.edso0.ru/ff0c3620
5 PaBHOyckopeHHOE 1 bubnuoreka [JOK
NPSIMOJIMHEIHOE JIBHKCHHUEC https://m.edsoo.ru/ff0c372e
5 Vexopeme crodotmoro " BiGmomealoKk
https://m.edsoo.ru/ff0c39cc
MaJeHUs
, fomomecsmene 1 om0k
https://m.edsoo.ru/ff0c3ada
TOYKH 110 OKPYKHOCTH
[IpyHIMII OTHOCUTEIBHOCTH 1
8 lNanmnes. MaepuuansHble bubnmnorexka HOK
cucTeMbl otcueTa. [lepBbit https://m.edsoo.ru/ff0c3be8
3akoH HproTOHa
Macca Tena. Cuna. [Ipunnumn 1
9 cynepnosunuu cuil. Bropon bubnmnoreka [JOK
3akoH HproTOoHA U1 https://m.edsoo.ru/ff0c3be8
MaTepUaIbHONW TOUKH
10 Tpernii 3axkoH HeroToHa 1U11 1 bubmuoreka [JOK
MaTepUATbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
L e ot 1 e 10K
' https://m.edso0.ru/ff0c3d00
KOCMHUYEcKasi CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. 1 bu6muoreka [JOK
Bec Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpduument 1
13 TpeHus. Cuiia COpOTUBIIEHUS bubmmoreka LJOK
[IPH JBMKEHHM TEJIa B https://m.edsoo.ru/ff0c3f76
KHUJIKOCTHU WIN ra3e
14 IToctynarenbHoe U 1 bubmmoreka [IOK
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BpallaTeIbHOE ABIKEHUE
a0COFOTHO TBEPIOTO Tena.
MowmeHnT cuibl. [lnedo cusel.
VYcnoBus paBHOBeCUs TBEPIAOTO
Tena

https://m.edsoo.ru/ffOc41a6

15

16

17

Nmnynbe maTepuanbHOU
TOYKH, CUCTEMBI
MarepuaibHbIX TOYEK.
Nmnynbe cuibl. 3aKkoH
COXpaHEHUs NMITYJIbCa.
PeaktuBHOE NBHXKEHUE

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckas sneprus
MarepuanbHOU TOUYKU. TeopeMa
00 U3MEHEHUU KUHETUYECKOIl
SHEpPTrUn

[TorenmanpHas 3HEPTHS.
[ToTenuuanpHas sHeprus
yrpyro aepopMUpOBaHHON
npyxuHbl. [loTeHunanpHas
SHEprus Tena BOIU3U
MMOBEPXHOCTU 3eMJITU

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c43d6

bubnnoreka IIOK
https://m.edsoo.ru/ff0c4502

bubnnoreka IIOK
https://m.edsoo.ru/ff0c461a

18

19

IloTeHumanbpHbBIC U
HeIoTeHIMaIbHbIe CHIIBI. CBSI3b
paboThl HEMOTEHIIUATBHBIX CHUJIT
¢ U3MEHEHNEM MeXaHUIeCKOHN
SHEPTUH CUCTEMBI TeN. 3aKOH
COXPAHEHUS MEXAHUYECKOU
SHEpPruu

JlabopaTopHas pabota
«UccnenoBanue cBsizu pabOTHI
CHJIBI C UBMCHCHUEM
MEXaHHYECKON PHEPTUU Tea
Ha NIpUMeEpPE PacTKEHUS
PE3UHOBOTO KI'yTa

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

20

21

KonTtpoJsbnas paéora nmo
TeMe «Kunemaruka.
JAunaMuka. 3aK0oHBbI
COXpaHeHHUs B MEXaHHKe»

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETHYECKO
Teopuu. bpoyHoBCKOe
nskenue. uddysus

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaxkrep JBUKECHUS U
B3aHMMOJIECHCTBHS YaCTHI]
BellecTBa. Moaenu CTpoeHus
ra3oB, )KHJAKOCTEU U TBEPABIX
Tel
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23

Macca monekyn. KonuuectBo
BenltecTna. IlocTosaHnas
ABorajzipo

24

TennoBoe paBHOBecHE.
Temneparypa u e€ usmepeHue.
[lIxana temneparyp Llenbcus

25

26

27

Wneanpueiii ras B MKT.
OcnoBHoe ypaBuenue MKT

AOcomoTHas TeMIeparypa Kak
Mepa CpeIHe KUHETUYECKOM
SHEPTUH JIBHXKCHHS MOJIEKYJI.
YpaBHenue Menpeneena-
Knaneiipona

IMonyrogoBasi KOHTPOJIbHAS
padora

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc4fde

bu6nuoreka [IOK
https://m.edsoo.ru/ffOc511e

28

29

30

31

3akoH JlanmpToHa. ["a30BbIC
3aKoHbI. JlJabopaTopHas pabora
«MccnenoBanne 3aBUCUMOCTH
MEXy TapaMeTpamMu
COCTOSIHUS Pa3pEKCHHOTO Ta3ay

H3onporiecchl B ueanbHOM
rase u ux rpapuieckoe
IIpe/ICTaBICHHE

BnyTtpenHss sHeprus
TEPMOJUHAMHUYECKON CUCTEMBI
1 CHIOCOOBI €€ N3MEHEHUS.
KonnyectBo TemioTs 1 padora.
BnyTtpennss sHeprus
OJIHOATOMHOT0 MJI€AIbHOTO
rasa

Buasl Tenonepenaun

bubnnoreka IIOK
https://m.edsoo.ru/ff0c570e

bubmmoteka [IOK
https://m.edsoo.ru/ff0c5952

bubmmoteka [IOK
https://m.edsoo.ru/ff0c5c36

32

33

VY neapHas TEMI0EMKOCTD
BeniecTBa. KonnaecTBo
TEIUIOTHI TP TEIUIONEpeaaye.
AnmabaTHBIN MpoIecc
IIepBbliit 3aKk0H
TEPMOJIMHAMUKH U €r0
IIPUMEHEHNE K U30IPOLIECCAM

bubmmoteka [IOK
https://m.edsoo.ru/ff0c5c36

bubmmorexa [JOK
https://m.edsoo.ru/ff0c5efc

34

Heo6paTumocTs nporeccoB B
npupoze. Bropoii 3akoH
TEPMOIMHAMUKHI

bubmmorexa [JOK
https://m.edsoo0.ru/ff0c6230

35
36

[punuun nevicteus u KIT/{
TEIIOBOM MAIlIMHEI

Hwukn Kapno u ero KITJ{

bubmuorexa [JOK
https://m.edsoo.ru/ff0c600a

37

DKOJIOTHYECKHUE TIPOOIEMBI
TETIOPHEPTETUKH
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https://m.edsoo.ru/ff0c511e
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Pemrenue 3agad mo reMme

but6mmoreka [IOK

38 «MornekynsipHas puznkay https://m.edso0.ru/ff0c6938
39 Pemenue 3amad mo tTeme bu6nuoreka [IOK
«OCHOBBI TEPMOAMHAMHUKIY https://m.edsoo.ru/ff0c6a50
10 xomencauns, Wonapere BuGanorera LIOK
‘ https://m.edso0.ru/ff0c63b6
KHUIICHUE
o | Ao n o, B LOK
o ' https://m.edsoo.ru/ff0c64d8
Hacpimennsiii nap
TBépaoe Teno.
Kpucrannuaeckne u amophHbIe
42 Tella. AHU30TPOIHUS CBOMCTB bubmuorexa [JOK
KpuctayuioB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctaibsl. COBpeMEHHbIE
MaTepuabl
PRI —— Bufimorexa LIOK
’ https://m.edso0.ru/ff0c6708
Cybnumarus
bubmuorexa [JOK
44 YpaBHEHHE TEIJIOBOTO OajlaHca https://m.eds00.ru/ff0c6820
KTPU3ALHUS TEIL.
45 gizxgnzﬁém/lﬁ ?ip;m. JlBa bubmorexa LIOK
https://m.edsoo.ru/ffOc6bcc
BH/JIA DJICKTPUICCKHX 3apsI0B
[TpoBOAHWKY, TUIIEKTPUKH U
46 MIOJIYTIIPOBOIHUKH. 3aKOH bubmuoreka [JOK
COXpaHEHHS AIIEKTPUIECKOTO https://m.edsoo.ru/ff0c6bcc
3apsna
g | emererys b BuGmorera 10K
g https://m.edsoo.ru/ffOc6ces
ANEKTPUUYECKUH 3apsiz
HanpsoxkénnocTth
o | Eopre o, BuGmorera 10K
o https://m.edsoo.ru/ffOc6df2
INEKTPUYECKUX Mone. JInaun
HANPSKEHHOCTH
Pabota cun
49 ANEKTPOCTATUYECKOTO TTOJIS. bubnmoreka [JOK
[MTotenumain. PazHocts https://m.edso0.ru/ff0c6f00
MTOTEHIIUAJIOB
[TpOBOAHMKY U TUAIEKTPUKH B
50 3JIEKTPOCTATUYECKOM IIOJIE. bubnuotexa [JOK
JMsnekTpuyueckas https://m.edsoo.ru/ff0c7018
MIPOHHUIIAEMOCTh
51 DNEeKTPOEMKOCTb. bubnuotexa [JOK
Konnencatop https://m.edso0.ru/ff0c7126
52 DNEeKTPOEMKOCTD MIIOCKOTO bubnmoreka [JOK
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KOHJIEHCATOpa. DHEeprus
3apsKEHHOT0 KOHJIEHCATOpa

https://m.edsoo.ru/ff0c72c0

53

54

Jlaboparopnas pabota
"N3mepenue aneKTpOEMKOCTH
KOHJieHcaTopa"

[Tpunin nercTBus u
MPUMEHEHUE KOHECHCATOPOB,
KONMPOBAJIBHOIO anmnapara,
CTPYWHOTO MPUHTEPA.
DneKTpocTaTUYecKas 3allluTa.
3a3zeMIIeHHe IEKTPOIPUOOPOB

55

DJIEKTPUUYECKUHN TOK, YCIOBUSA
€ro CyIleCTBOBaHUSI.
ITocTossunbIl TOK. CHia ToKa.
Hanpsokenne. ConpoTuBieHue.
3akoH Oma 11 ydyacTka uenu

56

57

[TocnenoBarenbHoE,
napajuieIbHOe, CMEIIAaHHOES
COCTMHEHHUE MTPOBOIHUKOB.
Jlaboparopras pabora
«M3yueHne CMEIaHHOTo
COCAMHEHUS PE3UCTOPOBY

PaGota u moutHOCTH
AIEKTPUUYECKOTO TOKA. 3aKOH
JIxoynsa-Jlenna

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa 11 MOJTHOM
(3aMKHYTOI) 2JIEKTPUUECKOM
nenu. Koporkoe 3aMbIkaHue.
JlabopaTopHas pabota
«H3mepenne 3/1C ncrtounuka
TOKa ¥ €r0 BHYTPEHHETO
COMPOTHUBIICHUS»

bubmmorexa [JOK
https://m.edsoo.ru/ffOc7ae0

59

60

Pemenue 3ana4 no reme
"DnexkTpoauHamuka" /
Bcepoccuiickas nmpoBepodHas
paborta

HToroBasi KOHTPOJIbLHASA
padora

bubmmoteka [IOK
https://m.edsoo.ru/ff0c8c56

but6mmoreka [IOK
https://m.edsoo.ru/ff0c88be

61

DnEeKTpOHHAs IPOBOJAUMOCTD
TBEPABIX METAJLIIOB.
3aBUCUMOCTb COIIPOTUBIICHUS
METAJIOB OT TEMIIEPATYPHI.
CBepxnpoBOIMMOCTb

62

DNeKTpUUECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX
IIy4KOB

63

[TonynpoBoAHUKH, KX

but6mmoreka [IOK
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coOCTBeHHAs! U IPUMECHas
npooaumMocTs. CBoiicTBa p—
n-nepexoja.
[TomynipoBOTHUKOBBIE TPUOOPEI
DNEeKTPUUYECKHI TOK B
pacTBopax U pacriaBax

https://m.edsoo.ru/ffOc84ae

64 ANEKTPOJIUTOB. bubmorexa LIOK
https://m.edsoo.ru/ff0c82ba

DIEeKTPOIMTHYSCKAS
JUCCOIMAIus. DIEKTPOIINU3
DNEeKTPpUYECKHUM TOK B razax.
CaMocCTOSTEbHBIN 1 bu6nmoreka [IOK

65 o .
HECaMOCTOSTEIIbHBIN pa3psil. https://m.edsoo.ru/ffOc84ae
Monnus. [lnazma
DNeKTpUYECKHe MPUOOPHI U

66 YCTpPOMCTBA U UX MPAKTUYECKOE bubnnorexka HOK
npuMenenue. IIpasua https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MMacHOCTH
Pemenue 3agau nmo reme
«INEeKTPOCTATHKA.

67 H?)CTO;{EHLHZ ANEKTPUUYECKUI bubmorexa LHOK

https://m.edsoo.ru/ffOc8a8a

TOK. TOKH B pa3InIHbIX
cpenmax»

68 O60061maronuii ypok 1mno Temam bu6nmoreka [IOK

10 xmacca

https://m.edsoo.ru/ff0c8f6c
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11 KUIIACC

Ne Tema ypoka KonaecTBo DJIeKTpOHHbIe NN (ppoBbIE
n/n o0pa3oBaTe/ibHbIE Pecypchbl
4yacoB
[TocTosiHHBIE MATHUTHI ¥ UX 1
1 B3auMOJIeicTBHE. MarHUTHOE IIOJIE. bu6mmoreka [JOK
Bekrop MarHuTHOM MHIYKUUH. JInHIKA https://m.edso0.ru/ff0c9778
MarHUTHON UHIIYKIIUU
MarsauTtHoe 1ose MpoBOJHUKA C TOKOM. 1
2 OmnbIT OpcTena. B33I.)I/IMO§€I>'ICTBI/IC bubmorexa [IOK
https://m.edsoo.ru/ff0Oc98fe
MIPOBOJHUKOB C TOKOM
3 JlaGopaTtopHnas pabora «M3yueHue 1 bubmuotexa [JOK
MarHUTHOTO TTOJISl KATYIIIKU C TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBME MArHUTHOTO TOJIS Ha 1
MPOBOJHUK ¢ ToOKOM. Cuita Amrepa.
4 Hz60pflTOpHa$I pabora <<HCCJI€I[O§&HI/I€ bubmorexa [TOK
o https://m.edsoo.ru/ff0c9ac0
NEHCTBUS MOCTOSITHHOTO MarHuTa Ha
pPaMKy C TOKOM»
eliCTBHE MarHUTHOTO TOJIS Ha 1
5) ILI[BHmymonc;I 3apsOKEHHYIO YacCTHILY. bubmorexa [IOK
https://m.edsoo.ru/ff0c9df4
Cwia Jlopenma. Pa6ota critbl Jlopena
OnexTpoMarHuTHast UHAYKIus. [ToTok 1
6 BEKTOpa MarHUTHOM uHAyKIuu. IC
WHAYKIHUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykiuu Papanes
JlaboparopHas padota «lccrnenoanue 1
7 }IBJ'IeIfI/I}I 3JP;CKT;)OMaFHHTHOfI g bubmmorexa [TOK
https://m.edsoo.ru/ff0cal50
WHIYKITAW
NunyktuBHOCTS. SIBIEHNE 1
8 camonHaykiuu. 3/1C caMoMHayKIUN. bubnunoreka [JOK
DHeprusi MarHUTHOTO TMOJISI KATYIIKH C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHuTHOE T0JIe
TexHu4eckue ycTpoicTBa U ux 1
MIPUMEHEHHUE: TIOCTOSTHHBIE MATHUTHI,
9 AIIEKTPOMATHUTBI, DJIEKTPOIBUTATENb,
YCKOPHUTENN JIEMEHTAPHBIX YaCTHII,
WHAYKIIMOHHAS TIeUb
O6o06matomuii ypok «MarHuTHOE ToJie. 1 bu6mmorexa [IOK
10 .
DNEeKTpOMAarHUTHAST WHTYKIIHS https://m.edsoo.ru/ffOcab82
KonTpoJsbHas padora mo tem 1
11 <<13[al"l:l(l)/lTH06 n?m? o bubmorexa HOK
https://m.edsoo.ru/ffOcad58
DJIEeKTPOMATrHUTHASI HHAYKIHSD)
CBoOOIHBIE MEXaHNYECKHE KOoJIeOaHusl. 1
12 ["apmonnueckue KonebaHus. bubnuoreka [JOK
YpaBHEHUE rapMOHUYECKHX https://m.edsoo.ru/ffOcaf06
konebanuii. [IpeBpamenue sHeprun
13 JlabopaTtopHas pabora «McciaenoBanue 1
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3aBUCUMOCTH II€pHUOJa MaJIbIX
Kosie0aHull Tpy3a Ha HUTH OT JJTUHBI
HUTHU U MACChI Tpy3a»

14

Koneb6arenbupiii kKoHTYp. CBOOOHBIC
AJIEKTPOMArHUTHBIC KOJICOaHUS B
UJCaIbHOM K0JIeOaTeIbHOM KOHTYpE.
AHaIOrus MEXy MEXaHUYECKUMH U
3JICKTPOMArHUTHBIMH KOJICOaHUSIMU

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

15

®opmyia TomcoHna. 3aKOH COXpaHEHUS
SHEPTUU B HJICATHHOM KOJIeOATEITbHOM
KOHTYpE

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbh9c4

16

[TpencraBieHre 0 3aTyXarOIIUX
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYeCKHE Konebanus. Pe3onanc.
BreIHyKIeHHBIC JIEKTPOMArHUTHBIC
KoJieOaHus

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

17

IlepemennbIit TOK. CHHYCOU1aTbHBIN
MEPEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKA. AMIUITUTYJTHOE U
JICUCTBYIOIIEE 3HAYEHUE CUIIBI TOKA U
HanpsHKEHUs

bubmuorexka [JOK
https://m.edsoo.ru/ff0chd34

18

19

Tpancdopmarop. [Ipoussozactso,
nepezaaya u norpediieHue
AIEKTPUYECKON SJHEPIUU

VYCTpoiCTBO U MPAKTHYECKOE
[IPUMEHEHHUE IEKTPUYECKOT0 3BOHKA,
reHeparopa NepeMeHHOr0 TOKa, JTUHUI
JJIEKTponepeay

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJCTBE AIEKTPOIHEPIUHU.
KynbpTypa ucnonb3zoBanus
AIEKTPOIHEPIUU B MOBCEHEBHOM
JKU3HU

21

22

MexaHnuyeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuon. Ckopocthb
pacnpocTpaHEHUs U JUIMHA BOJIHBI.
[Tonepeunbie ¥ MPOOIBLHBIE BOJHBI

3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH
3ByKa. Bricota ToHa. TemOp 3ByKa

bu6mmorexa [IOK
https://m.edsoo.ru/ffOccab4

bu6mmorekxa [IOK
https://m.edsoo.ru/ffOcccOc

23

24

25

DIIEKTPOMAarHUTHBIE BOJIHBI, UX
CBOMCTBA U CKOpoCTh. [Ikaia
3JIEKTPOMArHUTHBIX BOJIH

HpI/IHHI/IHBI pPaaruoCBA3H U TCICBUACHU.

PazButue cpeacts cBszu.
Pagnomoxamnus

ITosryrogoBasi KOHTpOIbLHAsA padoTa

but6mmorexa [IOK
https://m.edsoo.ru/ffOccfe0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc6f8
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[IpsamonuHEeHOE pacpOCTpaHEHUE

26 CBeTa B OJHOPOIHOM cpene. TodeuHsrit Eubmaoreka OK
' https://m.edsoo.ru/ff0cd350
UCTOYHUK cBeTa. JIyu cBeta
| Comemems o S s, B 10K
' https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3epKaje
28 Elf;fpoehf{iZiH:T;ifKTjﬁimﬁ?:ﬂeHLHLH‘/'I bubmorexa HOK
' https://m.edsoo.ru/ffOcd7{6
YroJI TOJIHOTO BHYTPEHHETO OTPAXKEHUS
29 JlaGopaTopHas paborta «M3mepeHue bubnuotexka [JOK
HIOKa3aTelIsl IPEJIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
o | o ocoeme molpmeera Busorea 101
' ' https://m.edsoo.ru/ffOcddle
YBenuyeHue JuH3bl
31 JlaboparopHas pabota «MccrnenoBanue
CBOMCTB M300paKEHUH B JIMH3AX)
Hucnepcus ceeta. CII0XKHBINA COCTaB
30 oenoro cBera. Llet. JJaboparopHas
pabora «Habitoienue aucrepcuu
CBETa»
33 HNurtepdepennus ceera. udpakmus bubnnoreka [JOK
ceta. JludpakironHas pemeérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTH CBETOBBIX BOJIH. bubmmorexa [IOK
[Monsipuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpUOOPHI U YCTPOCTBA U
YCIIOBUS MX O€30TaCHOTO IPUMEHEHUS
36 1;5:;‘;112;%1;?;::;3?; IToctynartsl bubmmorexa [IOK
. ) https://m.edsoo.ru/ffOcf862
CIEIMAIbHON T€OpUU OTHOCUTENBHOCTH
| S omepmemers Busmorea 101
https://m.edsoo.ru/ffOcfa42
JUTMHBI
o | o ek B 10K
' https://m.edsoo.ru/ffOcfc68
UMITYJTBCOM. DHEPTHUS MTOKOS
p | Eoremmapvn s BuGorea 101
) https://m.edsoo.ru/ffOcf6f0
TEOPHUHU OTHOCUTEIbHOCTH
40 ®oronsl. Dopmyna [Inanka. JHeprus u bubmuorexa [IOK
UMITYJIbC (OTOHA https://m.edsoo.ru/ffOcfel6
a1 OTKpBITHE U UCCTEOBAHNE bubmuotexa [JOK
doroaddexra. Onbitel A. I'. CTonerosa https://m.edsoo.ru/ffOcffc4
KOHBI (pOT KTa. BHCHU
42 %?Zlfmmgl({)aﬁlq:{@(gmgaggzmae ) bubmorexa [TOK
’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢potodddexra
43 Hasnenue ceera. OnwiTer [1. H. bu6mmoreka [{OK
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JleOeneBa. XuMMHUYECKOE IefiCTBUE
cBeTa

https://m.edsoo.ru/ff0d04a6

TexHudeckue ycTpoucTsa u
IIPAKTUYECKOE IPUMEHEHHE:!

44
¢doTorIeMeHT, POTOAATUHK, COTHEUHAS
OaTapesi, CBeTOUOT

45 Pentenue 3amau mo teMe «DJIE€MEHTEI bu6mmoreka [JOK
KBAaHTOBOM OIITHKH https://m.edsoo.ru/ff0d0302
Monens atoma ToMcona. OnbITEI

46 Pe3§pq)opz[a 10 PACCESTHUIO Ol-YaCTHII. bubmorexa [IOK

https://m.edsoo.ru/ff0d091a
[ImanerapHas Mozeb aTOMa
bubmuoreka [JOK

47 Hocrynarer bopa https://m.edsoo.ru/ff0dOafa
Wznydenne u nornonieHre (GOTOHOB

48 an/I};lepexone aTOM:I c O,Z[H(()ll)"o YpOBHS Bnbimorexa LOK

. https://m.edsoo.ru/ff0dOafa
SHEPrUH Ha APYroil. Buabl cieKTpoB
BoaHoBEIe cBoOlicTBa yacTull. BoiHEI e
Bbpoitns. KopnyckynsipHO-BOJIHOBOM bubnnoreka [JOK

49 ]
nyanu3M. CIIOHTaHHOE M BBIHYKICHHOE https://m.edsoo.ru/ff0d0ca8
U3Iy4YeHue
OTKpBITHE PAAHMOAKTUBHOCTH. OIIBITHI

50 Peser;)q)opﬂg r?o OTIPE/ICIICHUIO COCTaBA bubmorexa [IOK

https://m.edsoo.ru/ff0d0fd2
PaZIMOaKTUBHOTO U3ITYYECHHUS
CgoiicTpa anb(a-, 6era-, ramma-

ol u3ny4yeHus. BnusHue paqnoakTHBHOCTH
HAa JKUBBIE OPTAaHU3MBI
OTKpBITHE TPOTOHA U HEUTPOHA.

50 W3oronsl. Anbda-pacna. bubnnorexa [JOK
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaa. I'aMmma-uzinydyeHue
DHeprus CBSI3U HYKIOHOB B S/pe.

SnepHbie peaknun. SIAEpHBIN peaKTop.
53 Hgo%newfl) neEcneKTII[/IBI:JI P ’ bubmorexa HOK
’ ’ . https://m.edsoo.ru/ff0d1356
9KOJIOTHYECKUE aCTICKTHI SICPHON
OHEPTETHKHU
DnemeHTapHbIe YacTUllbl. OTKpPBITHE
Mo3uTpoHa. MeTo el HaOIIOIeHUS U

54 PETUCTPAIIMU IIEMEHTAPHBIX YACTHII. bubmuoreka [JOK
Kpyristii cton «DyHaaMmeHTanbHbIe https://m.edsoo.ru/ff0d0e38
B3auMoOAeHCTBUSA. ENMHCTBO
(U3HYECKON KapTUHBI MAPay
DraIbl pa3BUTHS ACTPOHOMHH.

[IpuknanHoe 1 MUPOBO33PEHYECKOE
55 3HaYeHUEe acTpoHOMUHM. Buj 3BE31HOTO

HeOa. Co3Be3us, sipKue 3BE3/IBI,
IUTAHETHI, UX BUIMMOE JIBUKEHHUE.
Conneynas cuctema
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56

Counuie. ConHeunast akTUBHOCTD.
Wcrounuk sneprun CosHuA U 3BE3]1

S7

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKHU.
3BE3 /b1 INIABHOM MOCIIEI0BATEIBHOCTH.
BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE IPEICTABICHUS O
IIPOUCXOXkAEHNUHU U 3Botonuu ConHua
U 3BE3N

58

59

60
61

Muineunsiii [1yte — Hama ["ayakTuka.
[Tonoxxenue u nuxenue CoaHia B
lNanaktuxe. ['anaktuku. YEpHBIEC IBIPHI
B fJIpax rajakTUK

Bcenennas. Pa3beranue ranakTuk.
Teopus bonbioro B3psiBa. PenukroBoe
n3nyyeHue. MertarajiakTuka

Hepemenubie mpo6ieMbl aCTPOHOMUU
HToroasi KOHTpPoOJbLHAsA padoTa

62

O6o6maromuit ypok. Poib ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COIMAJIbHON U
ITHYECKOH cepax NesTeTbHOCTH
YyeJI0BeKa

63

O6o6maromuii ypok. Pons 1 Mmecto
(U3HKYM U ACTPOHOMHH B COBPEMEHHOM
HAy4YHOU KapTHUHE MUpa

64

65

Ob6o6maromuit ypok. Posib puznueckoit
Teopuu B (OPMHUPOBAHUU
npeJcTaBiIeHu 0 PU3NYECKOI KapTHUHE
MHpa

O6o0matomuii ypok. Mecto
(bu3nveckoil kKapTHUHBI MUpa B 00IIEM
PSLy COBPEMEHHBIX €CTECTBEHHO-
HaYYHbIX IPEJCTABICHUN O IPUPOJIE

66

67

IToBTOpeHue. MarautHoe moue.
DJIEKTPOMArHuTHAsT MHYKIHS

[ToeTrOopenue. OnTuka. OCHOBBI
CIELHATbHON TEOPUU OTHOCUTEIBLHOCTH

68

[ToBTopenue. KBanrosas ¢usuxa.
DNIEMEHTHI aCTPOHOMUU U acTPOPU3UKU

bu6mmorexa [IOK

https://m.edsoo.ru/ff0d1784

36
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MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kon
NMpoBepsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeHero 001ero 00pa3oBaHus

10.1

JleMOHCTpHUpOBaTh HA TpPUMEpPax pPoJib U MecTo (pu3uku B (HopMUpPOBaAHUHU
COBPEMEHHOM HAay4yHON KApTUHBI MUPA, B Pa3BUTUH COBPEMEHHON TEXHUKU U
TEXHOJIOTHH, B TPAKTUYECKON JIEATEIbHOCTH JIFOICH

10.2

10.3

10.4

VYuuThIBaTh TPaHULBl NPUMEHEHUS H3YYEHHBIX (U3HUYECKHX MOAEIei:
MaTepuaibHas TOYKa, MHEpLUAIbHAs cUCTeMa OTCYETA, aOCOIIOTHO TBEPAOE
TEJIO, UACAIbHBIN I'a3; MOJENU CTPOEHUS ra3oB, )KMIKOCTEH U TBEPIBIX Tel,
TOUYECYHBIN AIIEKTPUUYECKHUHA 3apsi — MPH PEIICHHH (PU3NIECKUX 3a/1a4

Pacnio3naBate ¢pusndeckue sBieHUs (MPOIECCHl) U OOBSICHATh UX HA OCHOBE
3aKOHOB  MEXaHUKH, MOJEKYJIIPHO-KUHETUUYECKON TEOpUHu  CTPOCHHMS
BELIECTBA U  DJIEKTPOAMHAMHUKU: PABHOMEPHOE U  PAaBHOYCKOPEHHOE
OpSIMOJIMHEWHOE JBMJKEHHE, CBOOOJHOE TMaJeHue Tel, JBUXKEHHE 110
OKPY)XHOCTH, HWHepLus, B3aumMmojeicTBue Tten; aupdy3us, OpOyHOBCKOE
JIBUKEHHE, CTPOCHUE XUAKOCTEH U TBEPIBIX Tell, U3MEHEHUue o0béMa Tel
NpyU HarpeBaHuM (OXJQXJICHUHU), TEIJIOBOE pPaBHOBECHE, HCIApEHUE,
KOHJIeHCalus, IJIaBJIeHHe, KPUCTAUIN3alMs, KUIIEHUE, BIAXKHOCTh BO3JyXa,
NOBBIILICHNE JJABJICHUS ra3a IIPU €ro HarpeBaHUM B 3aKPHITOM COCYJE, CBSI3b
MEX]ly MapaMeTpaMu COCTOSIHMs ra3a B M30IpoLEeccax; AJIEKTpU3alus Tell,
B3aMMO/JICHCTBUE 3aps/10B

OnucelBaTh MEXaHHYECKOE JABVIKCHUC, HCIOJIb3Ys (1)I/ISI/I‘I€CKI/I€ BCJIMYHUHBI:
KOOpJAuHarTa, MmyThb, NEPEMECIICHNUEC, CKOPOCTh, YCKOPCHUE, MacCCa TEjia, CHJIA,
HMITYJIBC TCIa, KHHCTHYCCKAas SHEpru:, HNOTCHIOHAJIbHasA OHEpIu:,
MEXaHHU4YCCKas pa60Ta, MCXaHUYCCKasd MOIIHOCTD, IMPU OIMMMCAHWUHW ITPAaBHUIIBHO
TPAKTOBATH (1)PI3PI‘-ICCKPII>1 CMBICJI UCITOJIB3YEMbIX BCJIMYUH, UX 0003HaYeHUs U
CAWHUIIbI, HaXOAUTh q)OpMYJ'II)I, CBA3BIBAIOIUE  JAaHHYIO @HSHHGCKYIO
BCJIIMYNHY C APYTHUMHU BCINYNHAMU

10.5

10.6

OnuceiBaTh M3yYEHHBIE TEIUIOBBIE CBOWMCTBA TEN W TEIUIOBBIE SIBJICHMS,
UCIIONb3ysl (U3MYECKUE BEJIMYUHBI: JaBJICHHUE ra3a, TEMIEparypa, CpeaHss
KMHETHYECKas JHEPIUst Xa0THYECKOTO JBHKEHUS MOJIEKYII,
CpeIHEKBaJIpaTH4HAasl CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIJIOThI, BHYTPEHHSA
sHeprus, pabora rasa, KO3(pQHUIMEHT MOJE3HOrOo JEHCTBHUS TEIIOBOTO
JBUTATENS; TPU ONHCAHMM TMPABHJIBHO TPaKTOBaTh (PU3MYECKUN CMBICI
UCIIOJIb3YeMbIX BEITMYMH, X 0003HAUYEHUS U €IUHHIIBI, HAXOIUTh (POPMYIIHI,
CBS3BIBAIOIIUE JAaHHYIO (U3UYECKYIO BEIMYMHY C IPYTUMHU BETMYUHAM

OnuceiBaTh HN3YUCHHBIC JJICKTPUUCCKHE CBOMCTBaA BCIICCTBA U JJICKTPUYCCKUEC
SABJICHUSA (npoueccm), HCIIOJIb3YA (I)I/I3I/ILICCKI/IG BCIIMYHHBI: BHCKTpI/I‘-ICCKI/Iﬁ
3apAd, OSJCKTPHUUYCCKOC I10JIC, HaHpH)KéHHOCTB IoJIA, MOTCHLUAaJl, Pa3sHOCTb
MOTCHIUAJIOB, TIpU OIIMCAHUHU TIPABUIJIIBHO TPAKTOBATbH (pH3quCKHﬁ CMBICJI
HCIIOJIB3YEMBIX BCIMYHH, UX 0003HAYECHHS U CAVMHUIBI; YKAa3bIBaTb (bOpMy.]'H)I,
CBA3BIBAIOIIUEC JAHHYIO @nsﬂqecxy}o BCJIIMYMHY C APYTHUMHU BCINYUHAMU

10.7

aHaAM3UPOBaTh (PU3UYECKHE NPOLECCHl M SBICHUSA, HCIONB3YsS (hU3MUecKue
3aKOHBI W TPHUHIMMBL: 3aKOH BcemMupHoro TtsroteHus, |, Il u Il 3akonbI
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10.8

10.9

10.10

10.11

HploTOHA, 3aKOH COXpaHEHHs MEXaHHMYECKOW 3HEPruu, 3aKOH COXPaHEHMs
UMIyJbCa, HPUHLMII  CYNEPNO3ULMHM  CWJI, [PUHLMI  PaBHOIIPABUS
UHEpUUAIbHBIX CHUCTEM OTCYETA; MOJEKYJISIPHO-KUHETUYECKYI0 TEOPHIO
CTPOEHUS BEILIECTBA, [A30BbI€ 3aKOHBI, CBA3b CPEIHEN KMHETUUECKON SHEPTrUn
TEIUIOBOTO JABMKEHMsI MOJIEKYJ C aOCOJIIOTHON TeMIepaTypol, NepBbli 3aKOH
TEPMOJMHAMUKH; 3aKOH COXPaHEHMs JJIEKTPHUUYECKOro 3apsja, 3akoH Kyiona;
IPU 3TOM Pa3INyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €F0 MAaTEMaTHUECKOE
BBIPAKEHUE U YCJIOBUS (TPaHMLIbI, 00JIACTH) IPUMEHUMOCTHU

OOBSICHITh OCHOBHBIE TIPUHITUIIBI JCHCTBUS MAIlIMH, TPUOOPOB M TEXHHUECKUX
YCTPOMCTB; pa3auyaTh yCJIOBHS WX 0OE€30MacHOTO HKCIOJb30BaHUS B
OBCE€IHEBHON XU3HHU

BBITIONMHATE AKCHEPUMEHTHI IO WCCIEAOBAHUI0 (DU3MYECKHX SBICHHA U
IPOIIECCOB C MCIOJIH30BAHUEM MPSIMBIX M KOCBCHHBIX M3MEPEHHUH; MPH 3TOM
dbopmynupoBarh npobiemy (3agady) U THIOTE3y Y4EOHOrO 3KCIIEPUMEHTA,
COOMpaTh YCTAaHOBKY U3 MPEIIOKEHHOTO 000pYyIOBaHHUS, TPOBOIUTH OIBIT H
(bopMyIUPOBAThH BHIBOIBI

OcymiecTBIATh MpsIMbIEe U KOCBEHHBIE M3MEPEHUs (PU3NUYECKUX BEJIWYHH; MPH
3TOM BbIOMpPATh ONTUMANIBHBINA CIOCOO M3MEPEHUs U UCII0JIb30BaTh U3BECTHBIC
METO/IbI OLICHKH ITOI'PEIIHOCTEN N3MEPEHUN

HccnenoBaTh  3aBUCUMOCTH  MEXAY  (QU3HYECKMMH  BEJIUYMHAMH  C
UCIIOJIB30BAHUEM IIPSMBIX U3MEPEHUN; IIPU HTOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCUPOBATh Pe3yIbTaThl MOTYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEIUYHH B
Bujie TabIMI U rpadUKOB, 1e1aTh BBIBOJBI 10 pe3yJibTaTaM HCCIeI0BAHUS

10.12

CoOumoiate mpaBuiia 0€30MacHOr0 TpyAa MPU TMPOBEACHUH WCCIICIOBAHHUHN B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeI0BATENbCKOW U MPOEKTHOU
JNESATCIIBHOCTH € HWCIOJB30BaHUEM  W3MEPHUTEIBHBIX  YCTPOUCTB U
71ab60paTOpPHOTrO 00OPYIOBaAHUS

10.13

Pemate pacu€THble 3a7aud C SBHO 33JaHHON (PU3UYECKOW MOJENbIo,
UCTIONB3Ys (PU3UYECKHE 3aKOHBI W TMPHUHIUIIBI; HA OCHOBE aHajiu3a YCJIOBUS
3a/1a4l BbIOUpaTh (DU3HUECKYIO MOJEINb, BBIACHSTh (U3MUECKHE BETUYUHBI U
dbopMysIbl, HEOOXOIUMBIE NIJIsl €€ PelleHUs], MPOBOIUTh PACUETHI U OIICHUBATH
pPEabHOCTh MOTYYEHHOTO 3HaYeHHs (PU3UUECKON BETMUHUHBI

10.14

PemaTe kauecTBEHHbIE 33J1a4: BBICTPAUBATH JIOTMYECKU HEMPOTHUBOPEUMBYIO
[EMOYKY PACCYXACHUN C OMOPON Ha M3YUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
buznueckue BICHH

10.15

Hcnons3oBats pu peLIeHn y4eOHBIX 3a1a4 COBPEMEHHBIE
UH(OPMALlMOHHBIE ~ TEXHOJOTMM  JUIi  TIOUMCKA,  CTPYKTYpPHpPOBaHUS,
UHTEpHpeTallud W  TpPEJCTaBIeHUA Y4eOHOH W  HAyYHO-TIOMYJISIPHOM
uH(pOpMalMK, TOJYYEHHOW W3 pa3lWYHBIX HCTOYHHMKOB; KPUTHYECKU
aHAJIM3UPOBATh MOJTy4aeMyro HH(OpMaInio

10.16

[TpuBoAMTH MpUMEPHI BKJIaJa POCCUICKUX M 3apYOEkKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, OOBSCHEHHUE IPOIIECCOB OKPYXKAIOUIEr0 MHUpa, B pa3BUTHE
TE€XHUKU U TEXHOJIOTUI

10.17

Hcnonp30BaTh TeOpeTUUYECKHE 3HAHUS M0 (PU3KKE B IOBCETHEBHOM KU3HU IS
oOecrieyeHns 0€30MaCHOCTH MpPU OOpalleHHH ¢ MPUOOpaMU M TEXHHUYECKUMHU
yCTpOMCTBaMM, ISl COXPAaHEHHUS 3J0pPOBbS M COOJIIOJIEHUS  HOPM
HKOJIOTMUYECKOTO MIOBEJICHUS B OKPY’KaIOLLEH cpejie
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10.18

11 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

111

PaGoTtath B rpymie ¢ BBHIMNOJHEHUEM pPAa3IMYHBIX COLUAIBHBIX pOJIEH,
IUTAHUPOBATh PabOTy TPYIIIbI, PAllMOHATIBHO PACIpenesaTh 005S3aHHOCTU U
IIJJAHUPOBATh JEATEIbHOCTh B HECTAaHAAPTHBIX CHUTYalUsAX, aJE€KBAaTHO
OLICHMBATh BKJIAJ KaXJOr0 W3 YYaCTHUKOB TIpYyHIbl B PEIICHUE
paccMaTpuBaeMoil IpodiieMbl

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJbHOI MPOrPaMMBbI CpeHero 001ero odpa3oBanusi

JleMOHCTpHUpOBaTh HA MPUMEPAX POJIb U MECTO (PU3UKH B (POPMUPOBAHUU
COBPEMEHHOM HAayYHON KapTHUHBI MUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU
U TEXHOJIOTUH, B MPAKTUYECKOW IEATEIBHOCTH JIIOAECH, LEJIOCTHOCTh U
€IMHCTBO (PU3UYECKOM KapTUHBI MUpa

11.2

Y4YuTHIBaThH T'paHULlbl TPUMCHCHUSA HN3YYCHHBIX CI)I/ISI/I‘IGCKI/IX MOI[CJ'ICﬁI
TOYCYHBIN BJICKTpI/I‘ICCKI/Iﬁ 3apsan, daAcpHasd MOACIb aToOMa, HYKJIOHHAas
MOJCJIb aTOMHOTIO spa IIpu pCIICHUN (1)I/ISI/IIICCKI/IX 3aJa4

11.3

11.4

Pacno3naBate ¢uszuueckue sBiICHUSA (MPOIECCHI) M OOBACHATH HX Ha
OCHOBE 3aKOHOB 3JICKTPOJWHAMHUKHN M KBAaHTOBOW (DM3MKH: IJIEKTPHUECKAsS
MPOBOJIMMOCTh, TEIIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE ICHCTBUS
TOKa, B3aMMO/ICHCTBIE MarHUTOB, SJIEKTPOMAarHUTHAsI HHAYKIIUS, ICHCTBHE
MAarHUTHOTO TIOJIS Ha MPOBOJHUK C TOKOM H JBFDKYIIMHCS 3apsil,
AJIEKTPOMArHUTHBIE KoJIeOaHuUs u BOJTHBI, IpSMOJIMHEHHOE
pacrpocTpaHEeHHE CBETa, OTPAXKEHHE, IpeoMIIEHHe, HWHTepepeHIus,
TUGpaKIUs U MOJIApU3alus CBETa, TUCIEPCUsl CBETa, POTOIEKTPUIECKUMA
s ekt (botorddekr), cBeToBOE AaBlIeHNE, BOSHUKHOBEHHE JTMHEWYATOTO
CIeKTpa  aroMa  BOJOpPOJA,  €CTECTBEHHas M MCKYCCTBEHHas
palnOaKTHBHOCTD

OnuceiBaTh W3Y4YEHHbIE CBOWCTBA BEIIECTBA (JIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKUE, JJEKTPUYECKYIO TPOBOAMMOCTb DPA3JIMYHBIX Cped) U
AJIEKTPOMAarHUTHbBIE  SIBI€HUS  (IIPOLIECCHI), HUCHOJIB3Ys  (U3HUYECKUE
BEIIMYMHBL:  JIEKTPUYECKUN  3apsAl, CHJIA TOKa, DJIEKTPUYECKOE
HanpspKEHUE, 3JIEKTPUYECKOE CONPOTUBIICHHE, Pa3HOCTh MOTEHIINAJOB,
OJIC, paboTta TOKa, MHIYKIMS MarHUTHOTO IOJIA, CWia AMIepa, cuia
JlopeHnia, WHAYKTUBHOCTb KAaTYIIKH, DSHEPTUs JJIEKTPUYECKOTO U
MarHuTHOTO TOJIeH, Mepuoa M dYacTtoTa KoiebaHuidl B KojeOaTeTbHOM
KOHType, 3apsJg MW CWwia TOKa B  Ipolecce TapMOHMYECKHX
3JIEKTPOMArHUTHBIX KOJleOaHu, (POKYCHOE pacCTOSTHUE U ONITUYECKas CUJia
JUH3bI; TpPHU OINUCAHUM TPABUIBHO TPAKTOBaTh (PU3MUECKUI CMBICI
UCTOJb3YyEeMbIX BEIMYMH, HMX OOO3HAUEHUS W €JUHMIBI, YKa3bIBaTh
(GbopMyIibl, CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIUYHHY C JIPYTUMH
BEIMYMHAMU

115

OnuceiBaTh M3yYEHHBIE KBAHTOBBIE SIBJICHUS M IPOLIECCHI, HCIOJB3Ys
¢bu3NYecKue BEIMYMUHBI: CKOPOCTh AJIEKTPOMAarHUTHBIX BOJIH, JUIMHA
BOJIHBI M YacTOTa CBETa, OHEPIrus W UMIYJIbC (OTOHA, MEPHOL]
MOJIypacnana, YHEPTHUs CBSI3M aTOMHBIX SiJI€p; NPU ONHMCAHWUU MPABUIBHO
TPaKTOBAaTh  (U3WYECKUN  CMBICI  HCHOJB3YeMbIX  BEJIMYUH, HX
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0003HAauEHUS U €IUHUIIBI, YKa3bIBaTh (OPMYIIbI, CBS3BIBAIOIINE JAAHHYIO
¢u3NUYeCKyI0 BEJIMYMHY C APYTUMHU BEIUYMHAMH, BBIUHCIATH 3HAUCHUE
(bU3MYEeCKON BEIMUNHBI

11.6

Ananm3upoBaTh  (U3MYECKHE TPOIECCHl M SBICHHS, HCHOJIb3YS
¢usnyeckue  3aKOHBI M OpuUHOUNBL:  3akoH  Oma,  3aKOHBI
MOCJIEA0BATEIBHOTO U TAapaUICIbHOTO COSIUHEHUS! MPOBOJHHUKOB, 3aKOH
Jxoyna — JleHua, 3aKkOH DJIEKTPOMAarHUTHOW HMHAYKIMH, 3aKOH
IPSMOJIMHEIHOTO PacIpOCTPaHEHHsI CBETa, 3aKOHBI OTPAKCHHsS CBETa,
3aKOHBI TPEJIOMIICHUS CBETa, ypaBHEHHE DWHIITeHHA U1t hoTorddexTa,
3aKOH COXPAaHCHHMS OJHEPruH, 3aKOH COXPAHEHUS UMIIYJIbCa, 3aKOH
COXPAaHEHHUsl JJICKTPUYECKOTO 3apsijia, 3aKOH COXPaHEHUS MacCOBOIO
qucia, MocTynaTsl bopa, 3aKOH pajnoOaKTHBHOTO pacmajaa; MpH 3TOM
pa3iauyuaTh CIOBECHYI0 (OPMYIHPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIP)KEHUE U YCIIOBUS (TPaHUIIbl, 00JaCTH) IPUMEHUMOCTH

11.7

11.8

Onpenenarb HampaBiI€HUE BEKTOpa MHAYKUMM MAarHUTHOTO  MOJs
MIPOBOJIHUKA C TOKOM, CUJIBI AMIiepa u cuiibl Jlopeniia

Crpouth M ONMCHIBaTH M300paK€HUE, CO3aBAEMOE IUIOCKUM 3EpKalioM,
TOHKOUW JIMH301

11.9

BBINONHATE AKCHEPUMEHTHI 10 HMCCICIOBAHUI0 (DU3MYECKUX SIBICHUU W
MIPOLIECCOB C HCIIOJIB30BAHUEM TMPSMBIX W KOCBEHHBIX W3MEpPEHUH; TpH
3ToM (opmynHupoBaTh mpodieMy (3ahady) W TUIOTE3Y y4yeOHOro
HKCIEPUMEHTa, COOMpPaTh YCTAHOBKY M3 MPEUIOKEHHOTO 000pyIOBaHHMA,
MIPOBOJIUTH OTIBIT U (HOPMYITHPOBATH BHIBOIBI

11.10

11.11

OcymiecTBIATh IPSMbIE U KOCBEHHBIE M3MEPEHUS] (PU3UYECKUX BEIHYNH;
IIpU 3TOM BBIOMpaTh ONTHMAJbHBIN CIOCOO M3MEPEHUS M HUCMOJIb30BATh
M3BECTHBIE METO/IbI OLIEHKHU NOTPEMIHOCTEN U3MEPEHUI

UccnenoBath 3aBUCMMOCTH (PU3UUYECKHX BEJIMYMH C HCIOJIH30BAHUEM
MPSIMBIX U3MEPEHUH; MPU TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBATH
pe3yabTaThl TOMYYEHHON 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B BHJIEC
Tabnuil u TpaduKoB, AeTaTh BHIBOABI IO Pe3yIbTaTaM HCCIeI0BaHUS

11.12

11.13

11.14

11.15

CobmromaTe  mpaBwia  Oe3omacHoOro  Tpyda TpU  TNPOBEACHUU
ucciaeoBaHUM B paMKax  y4yeOHOro  dSKCIepUMEHTa, ydeOHo-
UCCIIEIOBATEIbCKOM W TMPOEKTHOM JEeATENbHOCTH C HCIOJb30BAHUEM
U3MEPUTENbHBIX YCTPOICTB U 1a00paTOPHOro 000pYJ0BaHUS

Pemate pacu€tHbie 3amaun C SBHO 3aJlaHHOM (PU3MUECKOW MOJIENBIO,
UCTONB3Ys (PU3MYECKHe 3aKOHBI M MPUHITUIIBL, HA OCHOBE aHAaIN3a YCIOBUS
3a1a49u BI)I6I/IpaTI) (1)I/ISI/I‘IGCKYIO MOICJb, BBIJICIATH (bHSI/I‘-IeCKI/Ie BCIINYNHBI
u dopmynbl, HEOOXOAUMBIE IS €€ pEIIeHUs, MPOBOIUTH PACUYETHI U
OLICHHUBATH peaJ'II)HOCTI) nonyquHoro 3HAYCHUA (i)HSI/IquKOfI BCIINYNHBI

Pemate Ka4yeCTBEHHBIE 3a/1a4u: BBICTPauBaTh JIOTUYECKH
HENPOTUBOPEUYUBYIO ILEIIOYKY PACCYKIECHHUHW C OIOPOM Ha HU3Yy4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SABJICHUS

Hcnonp3oBaTe  Npu  pemieHMH  y4eOHBIX  3aJad  COBpPEMEHHBIE
MH(OPMALIMOHHBIE  TEXHOJOTUM  JUIsl TOHWCKA, CTPYKTYpUpPOBaHUS,
MHTEpOpETallMd W MpPEJCTaBICHUS Y4eOHOH U HAyYHO-TIOMYJISIpHOU
nHpOpMalUY, TOJIYYEHHOH M3 pAa3IMYHbIX HCTOYHUKOB; KPUTHYECKU
aHAJM3UPOBATh MOJTyIaeMyI0 HH(OpMAIHIO
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11.16

OOBSCHATh NPUHIUIBI JACUCTBUS MAIIMH, NPUOOPOB M TEXHUYECKUX
YCTPOWCTB; pa3inuyaTh YCIOBUS MX O€30MaCHOTO WCIOJNB30BAHUS B
ITOBCETHEBHOMN KU3HU

11.17

[TpuBOoaMTHE TpHUMEPH BKIAJa POCCHUCKUX M 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAayKd, B OOBSCHEHHE IPOLIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHE TEXHUKU M TEXHOJIOTHH

11.18

11.19

Hcrosnp30BaTh TEOPETUYECKHUE 3HAHUS 10 (PU3UKE B MMOBCEIHEBHOM KU3HU
s obecrieueHust 0Oe30mMacHOCTH Tpu  OoOpamieHWHu ¢ TOpudopaMu U
TEXHUYECKHUMHU YCTPOMCTBAMHU, JUISI COXPAHEHUs 30POBbS U COOJFOICHUS
HOPM 9KOJIOTHYECKOT0 OBEJICHUS B OKPY)KaIOLIeH cpelie

PaGotate B Tpymnme C BBINOJHEHHEM pPAa3JIMYHBIX COLMAIBHBIX pOJIEH,
IUTAHUPOBATh pabOTy IPYMIbI, PAIMOHAIBHO PaCHpeAessTh OOs3aHHOCTH U
IJIAHUPOBATL JCATCIIBHOCTb B HCCTAHAAPTHBIX CHUTyaAlUAX, aJCKBATHO
OLICHUBATh BKJIQJ KaXJOT0 W3 YYAaCTHMKOB TpPYIIBI B pElLICHHE
paccMaTpuBaeMoil mpoOIeMbl
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IMPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon
pa3jiena

Kox nposepsiemoro

IIpoBepsieMble 31€eMEHTHI COAePKAHUSA
3J1eMeHTa

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

®usuka — Hayka o npupone. Hayuneie Meronasl
MIO3HAHUS OKPY’KaIOILEro Mupa. Pounb
JKCIIEPUMEHTA U TEOPUHM B IPOLIECCE IIO3HAHUSA
IPUPOJIbl. DKCIEPUMEHT B (PU3UKE

1.1

MopenupoBanue  GU3MYECKUX  SIBICHUH U
npoueccoB. Hayunsle rumnoressl. ®usznueckue
3aKOHbl W Teopuu. ['paHUIBI NPUMEHUMOCTHU
1.2 ¢u3nvYeckux 3aKOHOB. I[IpUHIMII COOTBETCTBUSI.
Ponre um wmecto ¢usuku B (GOpMHPOBAHUU
COBPEMEHHOM HAy4yHOM KapTUHBI MHpa, B
IIPAKTUYECKOHN 1EATEIIbHOCTH JIFOJIeH

MEXAHUWKA

2.1

KMHEMATHKA

Mexaungyeckoe  aBmwkeHme. OTHOCHTEIBLHOCTH
211 MexaHudeckoro nBmkeHusa. Cucrema oTc4Yéra.
Tpaexropus

[Tepemernenne, CcKOpocTh (CpemHSII  CKOPOCTb,
MI'HOBEHHasl CKOpOCTB) U YCKOpEHHE

2.1.2 MaTepUaJbHOM TOYKHM, HMX MPOEKIUHM Ha OCHU
cucrteMbl KoopauHaT. Cllo)KeHUE NepeMelleHni U
CJIOKEHUE CKOPOCTEN

PaBrOMEpHOE u PaBHOYCKOPEHHOE
MIPSAMOJIMHEHOE IBHKEHUE. I'paduxu

2.1.3 3aBUCHUMOCTH KOOpPJIUHAT, CKOPOCTH, YCKOPEHHS,
NyTH WU TEPEMELIEHUS MaTepUaIbHOW TOYKH OT
BpEMEHU

CBoOoaHoe majieHue. Y CKopeHue CBOOOIHOTO
najgeHust

2.14

KpuBonnnueiinoe JIBUYKEHUE. PaBHOMEpHOE
JBUKEHHE MAaTEPUAIbHOM TOYKU IO OKPYXHOCTH.
VYrioBast CKOpoCTb, JTUHENHAs CKOpOCTh. llepuon n
yacToTa. LleHTpoCTpeMUTENPHOE YCKOPEHUE

2.15

Texuudeckue yCTpOﬁCTBaZ CIINAOMETP, ABUKCHUC
CHapsAO0B, LCIIHBIC U pEMEHHBIC IICPEaaAYN

2.16

[IpakTrueckue paboTel. M3MepeHne MTIHOBEHHOMU
ckopoctu. MHccmenoBaHue COOTHOLICHUS MEXKIY
My TSIMH, MPONEHHBIMU TEJIOM 3a
MOCJIEI0BATEIbHBIE PABHBIE ITPOMEKYTKH BPEMEHU
IIPU PAaBHOYCKOPEHHOM JIBMDKEHUHM C HadaJlbHOU
CKOpPOCTBIO, paBHOM HyJr0. M3ydeHue IBUKEHUS

2.1.7
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apukKa B BI3KOM XUAKOCTU. V3ydeHne ABUKEHUS
Tela, OPOIIEHHOTO TOPU30HTAIBHO

2.2

2.2.1

TMHAMUKA

IIpunnun ortHocutenbHOCTH ['amunes. Ilepssii
3akoH HproToHa. MIHepuuaibHbIe cucTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHIUI cynepno3uiuy Cui

2.2.3

Bropoii 3akon HeroToHa 111 MatepraibHON TOYKHU
B uHepuuanbHoi cucreme orcuéra (MCO). Tperuit
3akoH HploTOHA /17151 MaTepualIbHbIX TOYEK

2.24

3aKoH BCEMHPHOI'0 TAT'OTCHHA. Cuna TSKECTH.
HepBa;I KOCMHUYECKasd CKOPOCTh. Bec Tema

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

Cuna Ttpenus. Cyxoe TpenHue. Cuna TpeHus
CKOJIBKEHUS M cuia TpeHus mokos. Koadumment
Tpenust. Cuia COnpOTUBICHUS TPU IBUKEHUH Tela
B )KMJIKOCTHU WJIU Ta3e

[locrynatenbHoe M BpallaTebHOE JABM)KEHUE
abCoJIIOTHO TBEPJOrO Tena

2.2.8

MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpallCHHUS.
[Ineqo cunbl. YcnoBus paBHOBECUs TBEPAOrO Tella
B CO

2.2.9

2.2.10

TexHuueckue yCTpOﬁCTBaZ IIOAIIMITHUKH,
ABWIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[Ipaktnyeckue paboTel. M3yueHue JBUKEHUS
Opycka 0 HaKJIOHHOHM IUIOCKOCTH MOJ JIEHCTBUEM
HeCcKoJIbKUX cui. MccnenoBanue 3aBUCMMOCTH CHIT
YOPYIOCTH, BO3HMKAIOIIMX B JAeQopMUpyeMoOi
NpYXHHE U PE3MHOBOM 00paslle, OT BEJIUYMHBI HX
nepopmanuu. MceciaenoBanue ycioBuil paBHOBECHUS
TBEPOTO TEJA, UMEIOIIETO OCh BPALLECHUS

2.3

3AKOHBI COXPAHEHN A B MEXAHUKE

2.3.1

I/IMHy.]'ILC MaTepHaanoﬁ TOYKH, CHUCTCMBI
MaTCpraIbHBIX TOYCK. I/IMHYJ'H)C CHIJIBI n
HU3MCHCHUC UMITYJIbCA TCJIa

2.3.2

2.3.3
2.34

3akoH coxpaHeHus umiyibsca B MCO. PeaktuBHOE
JIBUKECHHE

Pabota criel
MoIHoCTh CHIIBI

2.3.5

2.3.6

Kunernueckass 53Heprus MaTepUaIbHOW TOUKH.
TeopeMa 0 KHNHETHYECKON YHEPTUA

[TorenunaneHas sHeprus. [loTeHnmanbHas SHEPrUs
yIpYyro nepopMupoBaHHON MIPY’KUHBI.
[TorenumanpHas SHEPTUs Tena BOJIN3U
MTOBEPXHOCTU 3eMJIU

2.3.7

HOTGHHI/IaJIBHBIC W HCIIOTCHLHUAJIBHBIC CUJIBI. CBs13b
pa6OTI>I HCIIOTCHOHUAJIBHBIX CHJI C HM3MCHCHUCM
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3.1

MEXAHUYECKOW DHEPruu CHUCTEMBbI Tel. 3aKOH
COXpaHeHI/I}I MGX&HHHGCKOﬁ 3Hepr1/11/1

2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHHUS

239 TCXHI/IT-.IGCKI/IG yCTpoﬁCTBa:u JBW)KCHUE  PaKeT,
BOJOMET, KOIIEp, IPYKUHHBIN MHCTOJIET
[Ipaktnueckue  pabOTHI. H3yuenue CBSI3U

2310 CKOpPOCTEM  Tel  IHpU  HEyNpyrom  yzaape.

HCCJ’IGI{OB&HI/IG CBA3HU pa6OTI>I CHJIbI C UBMECHCHHUEM
MEXaHUYEeCKOMH OHCPI'UU TCJia

MOJIEKYJISAPHAS ®U3NKA 1 TEPMOAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPHU

OcHoBHbIE MIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOM TEeOopuu. BpOyHOBCKOE [BHIKEHHE.
Huddysus. Xapakrtep JIBHKCHUS u
B3aMMOJICHCTBHS YaCTHI] BEUIECTBA

3.11

Mopnenu CTpOeHUsI Ta30B, XKUIAKOCTEH M TBEPIBIX
3.1.2 TeJI U OOBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
3THUX MOJeIIeH

Macca  MoOJIEKyII. KonnuectBo BEILIECTBA.

3.13 [TocrosinHas ABoraapo

TermmoBoe paBHOBecue. Temmeparypa u €€

3.14
n3mepenue. [llkana remneparyp Llenscus

Mopnens upeansHoro raza. OCHOBHOE ypaBHEHHE
3.15 MOJIEKYJISIPHO-KUHETUYECKON TEOPUU HJI€ATBHOIO

rasa

AbGcontoTHas TemIepatypa Kak Mepa cpeaHel
3.16 KMHETUYECKOM HHEpruM TEIUIOBOTO JIBMXKEHUS

yactull ra3a. lllkana remneparyp KenpBuna

VYpaBuenune Kianeiipona — MeHnaeneeBa. 3akoH

3.17 JansToHa

I'azoBbIe 3aKkoHBI. M30mponieccsl B U€aTbHOM ras3e
3.1.8 C MOCTOSIHHBIM KOJMYECTBOM BEILIECTBA: U30TEPMA,

n30x0pa, n3obapa
3.1.9 TexHu4ecKkne ycTpocTBa: TepMOMETpP, bapoMeTp
[IpakTnueckne  pabGoThl.  V3MepeHue  macchbl
BO3/lyXa B KilacCHOM KoMmHare. lccnenoBanue
3aBUCUMOCTH MCXKIAY MNapaMEeTpaMu COCTOSHHUA
pa3pekEeHHOTro ra3a

3.1.10

3.2

OCHOBbI TEPMOJAMHAMUKHU

TepmoanHamMuueckas cucrema. BnytpeHnnss
321 SHEprus TePMOJANHAMHUECKONW CUCTEMBI M CIIOCOOBI
€€ U3MEHEHUS

KonnuectBo Ttemnorsl M  pabota. BHyTpenHss
9HEPIrUsl OJHOATOMHOIO HJEAJIBHOTO Ta3a

3.2.2

Bunasr TEeIJIonepeavyu: TEIJIONPOBOAHOCTb,

3.2.3 .
KOHBEKIUs, wu3nydeHue. TemnoémkocTs Tena.
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VneapHas  TEIIOEMKOCTH  BellecTBa. Pacuér
KOJIMYECTBA TCIIJIIOTHI HpI/I Tennonepenaqe

3.2.4

3.2.5

3.2.6

3.2.7

IlepBbii 3akOoH TepMoauHaMuKu. [IpuMeHenue
IIEPBOr0 3aKOHA TEPMOJNHAMUKU K M3OIPOLIECCAM.
I'paduueckas uaTEpIIpeTaIis pabOTHI raza

TermoBble  MamuHbl.  [IpuHIMOBL  IEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpa3oBaHusi »HEpPruu B
TEIUIOBBIX MarmuHax. Kodduiument mone3Horo
nevicteus (manmee — KIIJ[) TemmoBodt MamiviHBIL.
Huxn Kapno u ero KITJ{

Bropoit 3akon Tepmoaunamuku. HeoOpaTumocTtb
MPOIIECCOB B MpUpOjE. TerioBble JIBUTATEINH.
DKosornyeckre NpoOIeMbl TEIIO3HEPTETUKH

TexHu4eckue yCcTpoMCcTBa: IBUTraTelb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOAMIBHUK, KOHAULIMOHED

3.2.8

[Ipaktnyeckne paboTel. W3mepenue yaeabHOMN
TEIUIOEMKOCTH

3.3

4.1

AI'PEI'ATHBIE COCTOSHNMA BEIECBA. ®A30BBIE ITEPEXO/IbI

[TapooOpazoBanne u KoHAeHcalwus. VMcmnapenue u

331 KHIICHUE. YJelmbHas TeIioTa MapooOpa3oBaHMsL.
3aBUCHMOCTh TEMIIEPATYPbl KUIEHUS OT JAaBJICHUS
332 AGcontoTHasT UM OTHOCUTENbHAas  BIAXKHOCTh
Bo3ayxa. HacelmeHHsbIi nap
TBépnoe teno. Kpucramnuueckue u amopdHbie
3.3.3 Tena. AHM30TPONHMs CBOMCTB KpHUCTaLIoB. JKuakue
Kpuctanibsl. CoBpeMEeHHbIE MaTepHalIbl
334 [InaBnenue u kpucramnzanus. Y aeapHas TErjaoTa
riaBneHus. CyOnumanus
3.3.5 YpaBHEHHE TEIIIOBOTO OamaHca
Texnuueckune YCTpOMCTBA: TUTPOMETP U
336 MICUXPOMETP, KaJTOPUMETP, TEXHOJIOTUH MOTYYEHUS
COBPEMEHHBIX  MaTepuajoB, B TOM  4HCIE
HaHOMaTepHaJIOB, U HAHOTEXHOJIOTUU
337 [Ipaktuyeckue paboTel. M3MepeHne BIaXXKHOCTH
BO3/yXa
DJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA
411 Onextpuzanys Ten. JNeKTpudeckuil 3apsaa. Jpa Buna
ANIEKTPUYECKHUX 3apsI0B
4.1.2 [IpoBOTHMKH, AUDIIEKTPUKHU U MOJYIIPOBOAHUKH
4.1.3 3aKOH COXPaHEHHMS ANEKTPUUECKOTO 3apsiaa
4.1.4 B3aumoneiicteue 3apsanos. 3akoH Kynona
DneKkTpruyeckoe ToJie. Hanpsxénnocts
4.1.5 JJEKTpUYeCKOro mnoiid. IlpuHuun cyneprno3unuw.
JIMHNYM HANPSHKEHHOCTH MIEKTPUUECKOTO MOJIs
4.1.6 Pabota  cum  3IEKTPOCTATHYECKOTO TIOJIS1.
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ITorennuan. PasHOCTE MOTEHITNAIOB

HpOBOI[HI/IKI/I H  OUBJICKTPUKK B IIOCTOSAHHOM

4.1.7 JIIEKTPUYECKOM 1oJIe. Jusnexrpudeckas
MIPOHUIIAEMOCTh
DnekTpoéMkocTh. KonaencaTop. DIeKTpOEMKOCTh
4.1.8 IJIOCKOTO KOHJIEHCATOpa. DHEPrusi 3apsHKeHHOTO
KOHJICHCAaTopa
Texuuueckue yCTpoiicTBa: 3IEKTPOCKOT,
41.9 ANEKTPOMETP, NEKTpOCTaTUYECKass  3alluTa,
3a3eMJIGHHE  DJIEKTPONPUOOPOB,  KOHAEHCATOD,
KCEPOKC, CTPYWHBIN ITPUHTED
41.10 [IpakTuyeckue paboThI. N3mepenue

SHCKTPOéMKOCTI/I KOHACHCAaTOpa

4.2

[OCTOSHHBIM SJIEKTPUYECKU TOK. TOKU B PA3JINYHbBIX

CPEJIAX

421

YcnoBus CYHICCTBOBAHUSA IIOCTOAHHOI'O
OJICKTPHUYCCKOI'0 TOKa. Ucrounuku Ttoka. Cmia
ToKa. I1oCTOSAHHBIN TOK

4.2.2

Hanpsokenue. 3akon Oma 1715 yyacTka 1enu

4.2.3

4.2.4

9J'ICKTpI/I‘leCKO€ COIIPOTUBJICHHUC. VY aennHOE
COITPOTUBJICHUEC BCUICCTBA
HOCHCILOB&TGHLHOG, napaiejibHOC, CMCIIAaHHOC
COCAMHCHUEC ITPOBOJHUKOB

4.2.5
4.2.6

PaGora snextpuueckoro toka. 3akoH Jxoyms —
Jlenna

MOIIHOCTB SJICKTPHUYICCKOTI'O TOKA

4.2.7

4.2.8

4.2.9

anekTpoaBmkymas cuna (manee — OJAC) wu
BHYTPEHHEE COINPOTHBIEHHE WCTOYHUKA TOKA.
3akon  Oma s modnHOM  (3aMKHYTOM)
anekTprueckoi nern. KopoTkoe 3aMbpIkaHue
DJNEeKTpOHHAs! TMPOBOAMMOCTH TBEPIBIX METAJUIOB.
3aBUCUMOCTh ~ CONPOTHBIEHHS  METAJIOB  OT
Temreparypbl. CBepXIIpOBOIUMOCTh
OnekTpuyeckuii TOK B  Bakyyme. (CBoiicTBa
ANEKTPOHHBIX MYYKOB

4.2.10

[TonynpoBonuuku. CoOCTBeHHass M TNpPUMECHas
MIPOBOJIMMOCTh MOJYNPOBOAHUKOB. CBOMCTBa p-N
nepexoza. [loaynpoBoHUKOBBIE TPHUOOPEI

4211

DIIEKTPUYECKUI TOK B JJIEKTPOJIUTAX.
DNEKTPOIUTHYECKAS AUCCOLUALIMS. DIEKTPOJIN3

4.2.12

OnexTpuueckuil TOK B razax. CaMOCTOATENbHBIA U
HECAMOCTOSITENbHBIA pa3psan. PaznuuHble THIBI
CaMOCTOATENBHOrO paspsaa. Monnus. [1nazma

4.2.13

TexHn4eckue yCTponuCTBa: aMIIEpMETP, BOJIBTMETP,
peocrar, WUCTOYHUKNU TOKa,
JJIEKTPOHATPEBATEIIbHBIC pudopHI,
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4.2.14

3EKTPOOCBETUTENbHBIE  MPUOOPBI,  TEPMOMETP
COIIPOTHUBIIEHUS, BaKYyMHBIN MO, TEPMUCTOPHI U
(OTOpPEe3UCTOphl,  MOJYNPOBOJAHUKOBBIA  JTHO/,
rajlbBaHUKa

[Ipaktuyeckne paboThl. M3ydeHne CMemaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wucTOoUHMKA TOKAa U €ro
BHYTPEHHEIO  COIPOTHBIICHHUS. Habnronenue
JIEKTPOJIN3A

11 KJIACC

Kon
pa3jiena
4

4.3

Koanposepsiemoro

JJEMCHTA

HpOBepﬂeMble IJIEMEHTBI COACPKaAHUSA

OJIEKTPOAMMHAMUKA

MAT'HUTHOE ITIOJIE. SJIEKTPOMAT'HUTHAS UHAYKIOWA

43.1

4.3.2

4.3.3

ITocTostnabIC MarHuThl. BSaHMOHCﬁCTBHe
IIOCTOSAHHBIX MaroHuToB

MarautHOoe  mosie.  Bektop  MarHMTHOM
nHaykuuy. Ilpunnun cynepnosunuu. JluHunm
MariutHon  mHAykuuu.  Kapruaa — nmHMi
MarHMTHOM MHIYKIMM TOJA  IOCTOSHHBIX
MarHuToB

MarautHoe TI0JIe TIPOBOJHUKA C  TOKOM.
Kaptuna nuHMI 0OAS UIMHHOTO MPSIMOTO
MPOBOJHUKA ¥  3aMKHYTOTO  KOJIBIICBOTO
MPOBOJAHHUKA, KATYMIKH ¢ TOKOM. OmbIT
Opcrena. B3aumopeiicTBue TPOBOIHUKOB €
TOKOM

434

Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE

4.3.5

4.3.6

Cuna JlopeHua, €€ MOAyidb W HaIpaBlICHUE.
J{Brxenue 3apsKEHHON YaCTHULIBI B
OJTHOPOJTHOM MAarHuTHoM moisie. Paborta cuiiel
Jlopenua

SIBneHue AIEeKTPOMAarHUTHON UHAYKIIUU

4.3.7

IToTok BCKTOpPa Mar"HuTHOM HHIOYKIIUN

4.3.8

4.3.9

OJC wuHayknuu. 3aKoH 3JEKTPOMAarHUTHON
nHaykiuu dapanes

Buxpesoe  anmekrpuueckoe — mone.  IJC
UHAYKIUM B TPOBOJAHHUKE,  JBHXKYIIEMCS
MOCTYIMATEIbHO B OJHOPOJHOM MAarHHUTHOM
noJue

4.3.10

[IpaBuno Jlenna

4.3.11

NunyktuBHOCTh.  SIBI€HME  CAMOWHIYKLIHH.
OJIC caMOUHIYKIIMU

4.3.12

9H€pFI/I$I MAaramMTHOI'O ITOJIA KaTyIlIKU C TOKOM
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5.1

4.3.13

DJIEKTPOMArHUTHOE TI0JIE

4.3.14

4.3.15

Texnuueckue YCTpOMCTBA: MOCTOSIHHBIE
MAarHuThl, 3JICKTPOMArHWUTLBI, SJICKTPOABUIATCIIb,
YCKOPUTEIH AIIEMEHTapHbBIX YacTHII,
WHAYKLIMOHHASA I1€Yb

[IpakTuyeckue padoTel. M3yyeHne MarHUTHOTO
moyii  Karyllku ¢ TokoM. MccnenoBanue
JICHCTBHS IIOCTOSIHHOIO MarHuTa Ha pPAaMKy C
TOKOM. Hccnenosanue SIBJICHUS
3JIEKTPOMAarHUTHOM MHIYKIUU

KOJIEBAHUMA 1 BOJIHBI

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

.11

512

KonebarenpHas cHhcTeMa. CBo0OOHBIE
KoJIeOaHwusI. Iapmonnueckue KoJieOaHusl.
[lepuon, wacrora, ammuryna u  (dasa
KoJe0anuii

[IpyxxuHHbIE ~ MasTHUK.  MartemaTudyeckui
MasiTHUK

513

YpaBHeHHe TapMOHHYECKUX Kosie0aHuil.
Kunematnyeckoe M OuHAMHUYECKOE OIHMCAHUE
K0J1e0aTeIbHOTO JBUKCHUS

5.14

5.15

5.1.6

5.1.7

5138

[IpeBpaiieHue 3HEpPruM NpU TapMOHUYECKUX
kojeOaHusax. CBS3b aMIUIMTYAbI KoOJeOaHMM
UCXOJHOM  BEJMYMHBI C  aMIUIUTYAaMu
KoJe0aHui e€ CKOPOCTU U YCKOPEHHUS

KonebarenbHblit KOHTYD. CBoboHbIE
JIEKTPOMArHuTHBIE KOJe0aHHs B HJI€AIbHOM
Koe0aTeIbHOM KOHTYpe. AHAJIOTHS MEXITY
MEXaHHYEeCKUMH U DJIEKTPOMArHUTHBIMU
konebanusimu. @opmyna TomcoHa

3aKOH COXpaHEHUs DJHEPrUM B HJCAIBHOM
KoJe0aTeIbHOM KOHTYpE

BoiHyX7eHHBIE ~ MEXaHHYeCKHe  KoJieOaHMUs.
Pe3onanc. Pe3onanchHas KpHUBasl.
BoinyKeHHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUsl.
[IepemenHbI TOK. CuHycouanbHbIi
IIEPEMEHHBIN TOK.

5.19

MOomHOCTh MEPEMEHHOTO TOKAa. AMIUTUTYIHOE
W JEUCTBYyIOIIEE 3HAYEHHWE CHJIBI TOKA W
HaMpsHKEHUs

5.1.10

Tpancdopmarop. IIpousBoactBo, mepenada u
norpebieHue 3JIEKTPUIECKOMN SHEPTHH.
OKOJIOTUYECKME PHUCKU TIPU  MPOU3BOJCTBE
JIEKTPUIECKON SHEPI'UM. KynbTypa
HCIIOIb30BAHUS AJIEKTPO3HEPTUU B
MOBCEIHEBHOMN KU3HU

5.1.11

TexHuueckue YCTPOMCTBA: cericmorpad,
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SHCKT];)I/I‘IGCKI/Iﬁ 3BOHOK, JIMHUH
QJICKTpOomCpcaav

5.1.12

[IpakTnueckue paboTHL. Hccnenosanue
3aBHCHUMOCTH IIEpUOJia MaJIbIX KOJeOaHul rpy3a
Ha HUTH OT JUIMHBI HUTH K MAacchl TIpy3a.
HccnenoBanue MmepeMeHHOro TOKAa B IENH U3
IIOCJIEZI0BATEIBHO COEAMHEHHBIX KOHJEHCATOPA,
KaTyILIKU U pe3UcTopa

5.2

5.3

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

5.2.2

MexaHnudeckue BOJIHBI, YCIIOBUS
pacnpocTpaHeHusl. [Mepuop. CkopocThb
pacrpocTpaHeHHS u JUTAHA BOJTHBI.
HonepeqHHe 1 IpOJ0JIbHBIC BOJIHBI

Wutepdepenmms u TrQpakus

MCXaHHNYCCKHX BOJIH

5.2.3

3Byk. CkopocTh 3Byka. ['pomkocTh 3ByKa.
Bricora Tona. TemOp 3ByKka

524

5.25

DNIeKTpOMarHUTHBIC BOJIHEI. Vcenosus
W3ITyYeHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuenTaius BekTopoB E, B u v B
3JIEKTPOMArHUTHOW BOJIHE B BaKyyMe

CaolicTBa AIIEKTPOMAarHUTHBIX BOJIH:
OTpa)Ke€HHEe,  IpeJIOMJICHHE,  IOJIApU3alus,
nudpaxus, uHTepdepeHIus. Ckopoctb
AJEKTPOMAarHUTHBIX BOJIH

5.2.6

5.2.7

5.2.8

531

[Ixanma aneKTpOMarHuTHBIX BOJIH. [IpuMeneHune
AJIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

HpI/IHIII/IHI)I pazmocmsn nu TCIICBUICHUS.
Panmonoxarms. DIEKTPOMarHuTHOE
3arpsi3HEHUE OKPYKAIOIIEH CPeIbl
TexHuueckue  yCTpOWCTBa: MY3bIKaJIbHbIE
I/IHCTPYMGHTBI, y.]'II)Tpa?;ByKOBafl IUArHoCTukKka B
TEXHUKE U MEIULIMHE, pajap, paluoONpUEMHUK,
TeJIeBU30p, aHTeHHA, Tenedon, CBY-neun
OIITUKA

[IpsmonuHetHOE pacnpocTpaHeHUE CBeTa B
OJHOPOJHOM cpene. JIyd cBeTa

5.3.2

5.3.3

OtpaxkeHue cBera. 3aKOHBI OTPAXKEHMs CBETA.
[TocTpoenre n300pakeHHi B IIIOCKOM 3e€pKaJie
[IpermomiieHne cBeTa. 3aKOHBI MPEITOMIICHUS CBETA.
AOCOIOTHBIN NTOKa3aTesb MPEeIOMIICHHUS

5.34

5.35

Ilonnoe BHyTpeHHee otpaxkeHue. I[IpenenbHblil
YTOJ1 IOJTHOTO BHYTPEHHETO OTPAKEHUS
Hucniepcust cBera. CioXkHBIM cocTaB 0eoro
ceeta. LlBer

5.3.6

Colwuparonue U pacceuBaroIiie JUH3bI. ToHKas
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7.1

nuH3a. DOKyCHOE pPacCTOSIHUE M ONTHYECKas
CHJIa TOHKOU JINH3BL. [Toctpoenue
M300pakeHUil B COOMPAIOIIUX U PaCcCEUBAIOLINX
nuH3ax. Popmylia TOHKOW JIMH3BL. Y BEIMYCHHUE,
aBaeMoe€ JUH30H1

5.3.7

5.3.8

5.3.9

[Ipenensl NPUMEHUMOCTH  TE€OMETPHUYECKON
OIITHKH

WnTepdepenius CBETa. Korepenrnsie
HWCTOYHHKHU. YcnoBus HaO01eHUs
MaKCHMYMOB u MUHUMYMOB B
UHTEpPEPEHIIMOHHON  KapTUHE OT  JBYX
cHH(]A3HBIX KOTEPEHTHBIX HCTOYHUKOB
Hudpakmus cera. JudpakunonHas pemérka.
VYcioBue HaOMIOAECHUS TJIaBHBIX MaKCHMYMOB
IpU MaJIEHUd MOHOXPOMATHYECKOTO CBETAa Ha
TUGPAKIIMOHHYIO PEHIETKY

5.3.10

HOHHpI/ISaHI/Iﬂ CBCTa

5.3.11

TexHuueckue  ycTpoiicTBa:  OYKH,  JIyma,
¢doToamnmapar, MIPOEKIIMOHHBIH ammapar,
MHUKPOCKOII, TE€JECKOIl, BOJIOKOHHAsl OIITHKa,
T paKIMOHHAs PEETKA, MOISIPOUI

5.3.12

[MpakTiueckue padoTsl. 3mMepenne mokasaTess
IPEIOMIICHUSI. HccnenoBanue CBOWCTB
n3obpaxkeHuit B nmH3ax.  HaOmonenue
JIVICTIEPCHU CBETa

SJIEMEHTAHI CITELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

6.2

['panwutst MIPUMEHUMOCTHU KJIACCHYECKOM
MEXaHUKH. [TocTynatsl TEOpUHU
OTHOCHUTEIILHOCTH: HMHBAPUAHTHOCTH MOJYJIS
CKOpOCTM CBE€Ta B  BakKyyme, MNPUHLUI
OTHOCHUTEIBLHOCTH DHHIITEHHA

OTHOCUTENBHOCTh OOAHOBPEMCHHOCTH.
3aMeI[J'IeHI/Ie BPEMCHHU U COKpPAIICHUC NJIMHbI

6.3

6.4

7.11

7.1.2

DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHUIIbI

CBsi3p Maccel C DHEPrHMEM M HUMIYJIbCOM
CBOOOJHOW  YacTHLBl.  DHEprust  IOKOA
CcBOOOIHOM Y4aCTHUIIEI

KBAHTOBAS ®U3UKA
SJIEMEHTbI KBAHTOBOM OIITUKA

®otonsl. Dopmyna Ilnanka cBg3u >SHepruu
(hoTOHA ¢ ero 4acToToW. DHEPrusi U UMITYIbC
(dbortona

OtkpeiTHe u wuccienoBanue ¢otodrddexra.
OmnbiThl A.T'. CroneroBa. 3akoHbl poTodpdexra

7.1.3

VpaBuenne DOitHmTeitHa s oTodddekTa.
«Kpacnas rpanuna» dhotorddexra
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7.2

7.3

714

Hasnenue ceera. OneiTel [1.H. JIeOGenena

7.15

XUMHYECKOE IEHCTBUE CBETA

7.1.6

7.2.1

7.2.2

7.2.3

724

TexHudeckue  ycTporcTBa:  (DOTODJIEMEHT,
¢doronaTuuk, coaHeyHas barapes, CBETOANO

CTPOEHUME ATOMA

Mopnens aroma Tomcona. OnbiTel Pesepdopaa
10 UCCJIEIOBAHUIO CTPOEHUS aToMa.
[LmanerapHas MoJenp aromMa

IToctymarel bopa. M3nyueHue u moriomeHue
(hOTOHOB TpHU MEPEX0/ie aTOMA C OJHOTO YPOBHS
SHepruu Ha Japyrou. Buabl cnekTpoB. CHekTp
YPOBHEN 3HEPrUU aTOMa BOJOpOAa

BonnoBele cBolicTBa wactul. BosHBl gz
bpoiinsa. KopnyckynsipHO-BOJIHOBOM  Jyaiiu3M.
Judpakius 3JeKTPOHOB Ha KPUCTAJIAX
CrioHTaHHOE€ U  BBIHYXKJIEHHOE M3JIy4EHHUE.
YcTpolcTBO U TPUHIIKIT Pa0OTHI Jlazepa

7.25

TexHudyeckne  yCTPOMCTBA:  CHEKTPaJbHBIH
aHain3  (CIEKTPOCKOI), Ja3ep, KBAaHTOBBIN
KOMITBIOTEP

7.2.6

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

[IpakTrueckue paboTHI. Hab6monenue
JMHENYaTOro CreKkTpa

ATOMHOE AJ1PO

Metoasl Ha6J'II-O,[[eHI/I$I n peructpanuu
OJICMCHTAPHBIX YaCTHUI]

OTkphITHE PalMOaKTUBHOCTH. OnbIThI
Peszepdopra mo  ompeneneHuro  cocTaBa
pannoakTuBHOrO M3nydeHus. CBoiicTBa anbga-,
Oera-, raMma-u3JIy4eHHs. Bnusaue
PaZlMOAKTUBHOCTH Ha KUBbIE OPTaHU3MBI

OtkpeiTHe npoToHa M HeilTpoHa. HykioHHas
MoJiens siypa ['eitzenbepra — MBanenko. 3apsin
sapa. MaccoBoe uncio sapa. M3otomnst
Anbda-pacnaa. DIeKTPOHHBIM U MO3UTPOHHBIN
6era-pacna. I'amma-usiydenue. 3aKoH
PaauOaKTUBHOIO pacnaja

OHeprusi CBsI3M HYKIOHOB B sape. SnepHsie
cuiibl. JlehekT Macchl sapa

7.3.6

7.3.7

SAnepusle peakuuu. JleneHne U CUHTE3 sAep

SAnepuslii  peaktop. TepMosiAepHBIA CHHTES.
[TpoGrembr u MEPCIIEKTUBBI SIEPHOU
SHEPreTUKU. DKOJOTHUYECKUE ACTIEKTHI SIACPHOMN
SHEPreTUKHU

7.3.8

DneMeHTapHbIe YaCTHUIIBI. OTtkpbITHE
MO3UTPOHA. dyHIaMEHTAIbHBIE
B3aUMOJIEHUCTBUSA
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7.3.9

TexHuueckue yCTpOMCTBa: JO3UMETP, Kamepa
Bunbcona, siiepHblil peakTop, aToMHasi bom0a

7.3.10

[IpakTuueckue padbotel. MccnenoBanue TpekoB
yacTHIl (110 TOTOBBIM (hoToTpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3
8.4

8.5

8.6

8.7

Bun 3B&3mHoro Heba. Co3Be3aus, spKue
3BE3/bI, IIAHETHI, UX BUIUMOE JIBH)KEHHUE

Conneunas cucrema. Ilnanersl 3eMHOMN Irpynbl.
[InaHeThI-TUTaHTBI U KX CITYTHUKH, KapJIUKOBBIC
mnanersl. Mainsie Teaa CoIHEYHOH CUCTEMBI

Comnre, gorochepa u armocdepa. ComHeyHas
AKTUBHOCTH

Wctounuk sHeprun CosHua u 3B€371

3BE3/1bI, UX OCHOBHBIC XapPaKTEPUCTHKH: Macca,
CBETHUMOCTb, paauyc, TemIepaTypa, 170.4
B3aMMOCBSI3b. JlMarpamMma «CreKTpaabHBIA Kiacc
— CBETHUMOCTB. 3BE3NIBI TJIaBHOH
IOCJICAOBATEIIbHOCTA. 3aBHCHUMOCTh «Macca —
CBETHMOCTb) TS 3BE3 TJIaBHOM
IOCICAOBATEIIBHOCTH

Buyrpennee crpoerme 3BE31. CoBpeMEHHBIC
MPEACTABICHUS O MPOMCXOXKICHUH M SBOJIOLHAN
CorHIta 1 3B€311. DTaribl KA3HU 3BE30

Mneunsi  Ilyte — Hama  [anakrtuka.
CnupanbHas CTPYKTypa lNanmakTuku,
pacnpenenenue  3BE3N, Traza W IBUIA.
[Tonoxenue n auxenue Connua B ['anakTuke.
[lnmockas u  chepuyeckas  TOJCUCTEMBI
lNanaxtuku

8.8

Tunel ragakTuk. PaguoranakTUKM M KBa3apsl.
UEpHble AbIPEI B sipax rajJakTHK

8.9

Bcenennas. Pacmmpenue BceenenHoil. 3akoH
Xab6na. PaszbOeranune ramaktuk. Bospact u
panuyc Beenennoii, reopust bomibiioro B3peisa.
Mogens «ropsaueir Bcenennoit». PennkroBoe
U3JIy4eHUE

8.10

MacurraGHast CTPYKTypa Bcenennon.
Meraranaktuka.  Hepeménnble  npoOiembl
aCTPOHOMHUU
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