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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o ¢usuke 06a30BOro ypoBHS Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
oOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanbHOl paboyeil MporpaMMbl BOCIHTAHHMS W KOHIEHIIUU TMPENOJaBaHUs Y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTeNbHBIX OpraHu3anusx Poccuiickoii ~ dDenepanuu,
peaTn3yoX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPAMMBI.

Copnepxanue nporpaMMbl MO (pU3MKEe HamnpaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaronxcs 10—11 kmaccoB npu o0ydenun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATENbHOCTHOrO noaxoaa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusiM ®I'OC COO k mIaHUpPYEeMBIM JIMYHOCTHBIM, IPEIMETHBIM U METalpeIMETHBIM
pesyibTataM OOY4eHHs, a TaKK€ YUYUTHIBAET HEOOXOAMMOCTb peaH3ali MEXIPEIMETHbIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel omnpenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOlero odpa3oBaHus, MJIaHUPYEMble
pe3ysbTaThl OCBOEHHUS Kypca (U3UKU: JIMYHOCTHBIE, METANpEeAMETHbIE, IpeaMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e IUIAHUpPYEMbIE PE3YyIbTaThl OCBOCHUS Kypca (PU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e cojaepxaHue yyeOHoro npeamera «Pu3nkay» 1o rogam o0yueHus.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPHUPOIbI, BHICTYIAs B KAYECTBE yUeOHOTO
npeaMeTa B LIKOJIEe, BHOCUT CYLIECTBEHHBIH BKJIAJ B CHUCTEMY 3HAaHUH 00 OKpY’KarolleM MUpe.
HIkonbHBI Kypc (HU3UKH — CHCTEMOOOPA3yIOUIMA Ui E€CTeCTBEHHO-HAYYHBIX Y4EOHBIX
IPEIMETOB, MTOCKOJIbKY (PU3HUECKUE 3aKOHBI JIE)KAaT B OCHOBE MPOLIECCOB U SBJICHUN, N3y4aeMbIX
XuMHel, Ouonoruei, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
OpUMeHeHHe (U3MYEeCKHX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHUII B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHMsS] HOBBIX
MaTepHaJoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. M3yueHue pU3MKu BHOCUT OCHOBHOM BKJIaJ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHOU KapTHHBI MUpa 00y4aroImuxcs, B GOpMHUPOBaHUE YMEHUI
NPUMEHSATh HAyYHbII METO]I TO3HAHUS MPH BBITIOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHHM.

B ocHoBy kypca ¢husuku 1yisi ypoBHS CpeHero o01iero o0pa3oBaHUs MOJOKEH PSl UIEH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JJIOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3/esioB (M3UKHU, BKIIOYAET KaK BOIPOCH! KIACCHYECKOH, Tak U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM C HeW MaTepuall Kypca (Gpu3nKu 00beMHEH BOKPYT
¢buznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OpPMUPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUHU, BELIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuszanus mpeanosiaraeT UCIoIb30BaHHE T'YMaHUTAPHOTO
noTeHIMana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOLIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpOodIeMamMH.

Hoes npuknaonou nanpasnennocmu. Kypc pu3nku rnpeamnosgaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHUN U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes »skonocusayuu peasu3yercsi MOCPEICTBOM BBEIECHHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTUYECKUM IMpoOjeMaM COBPEMEHHOCTH, KOTOpbIE CBSA3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyXAeHUs Mpo0IeM pallmOHaIbHOTO MPUPOJIOTIOIB30BAaHUS U
9KOJIOTUYECKOI 0€30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMH Kypca (U3MKHA Ha ypOBHE CpeaHEro oOmero oOpa3oBaHUS
ABISIIOTCS  pu3udeckue Teopuu ((HOpMHUPOBAHHME NPEACTABICHHH O CTPYKTYpPE IOCTPOCHHUS
¢usnueckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX



NPEICTABICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJIS ONMUCAHHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-IETETbHOCTHBIN MOIX0 B Kypce (PM3MKU pealln3yeTcs MPExXe BCETO 3a CUéT
OpraHHu3aIi IKCIEPUMEHTAIBHON NesATeNbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKN — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
1a00paTOPHBIX pabOT, KOTOpPhIE B mMporpamMme 1o (Gu3nke OOBEIWHEHBI B OOIIMNA CITHCOK
YUEHUYECKUX MPAKTHYECKUX padoT. BeigeneHrne B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
NPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYIIECTBISETCS Y4YaCTHHKaMH 00pa3oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIaHUPOBAHUS U OCHaleHHusa Kabuneta ¢usuku. [Ipu sTom
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH MPOBOAMTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHUS 3aBUCHUMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.
Bornbiioe BHUMaHUE yAENSETCS PEIICHUIO PACUETHBIX W Ka4eCTBEHHBIX 3a1ad. llpu sTom
JUTSL PAacYETHBIX 3a71a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33J1aHHOM (PU3MUECKON MOJAEIBIO,
MO3BOJISIOIINE NPUMEHSATh HM3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OIHOTO pasjelna
Kypca, Tak ¥ UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesioB. [ KaueCTBEHHBIX 3a/1a4 MIPHUOPUTETOM
SBIISIIOTCSL  3aJaHUs Ha OOBSICHEHHE MPOTEKaHWS (U3NYECKUX SBICHUA M TIPOIECCOB B
OKpYXarollel >KU3HH, TpeOyromue BbIOOpa (DU3MYECKOW MOIENU ISl CUTyallud MPaKTHUKO-
OPUEHTHPOBAHHOT'O XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu PI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI ypOBEHb Kypca (PU3MKH Ha YPOBHE CpPEIHETO
o0miero o0pa3oBaHUs OJKEH M3y4aThCsl B YCJIOBHSIX MpeIMETHOro kabuHera (U3MKU WU B
YCIIOBHSX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunere
(bU3UKU T0JKHO OBITH HEOOX0AUMOE J1abopaTopHOE 000PYIOBAHNE [Tl BHITIOTHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYECHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
o0opyoBaHue.
JeMoHCTpaliioHHOE  000py/I0BaHUE (POPMUPYETCSI B  COOTBETCTBUU C TPUHIIUAIIOM
MUHHMMAaJIbHON JOCTaTOYHOCTH M 00ECHeunBaeT MOCTAHOBKY IMEPEUUCIIEHHBIX B IpOrpaMMe 0
¢u3nKe KIFOYEBBIX JEMOHCTPALMH JUIsI WCCIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMIOUPUYECKUX U (DYHIAMEHTANIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHIH.
JlaboparopHoe 000OpyaOBaHUE ISl YUEHUYECKHX MPAKTUYECKUX paboT Gopmupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M OOecreurBaeTcss B pacyére OAHOTO KOMIUIEKTAa Ha JIBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
IOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX M IU(PPOBBIX NMPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJI€ LIU(PPOBBIX JIAOOPATOPHIA.
OCHOBHBIMU LIENISIMU U3Y4€HUs GPUUKU B 0011IeM 00pa30BaHUU SBISIIOTCA:
e (dopMupoBaHHEe HWHTEpeca M CTPEMIICHHS OOYYAIONMIMXCS K HAyYHOMY HW3YYEHUIO
HPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e Dpa3BUTHE TMPEICTABICHHMA O HAyYHOM METOAE TO3HAaHUS ¥ (OPMHpPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBJICHHSIM;

e (opMupOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pPe3ysibTaTa W3Y4eHUs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE YMEHUI OOBSCHATH SIBIICHHSI C UCTIOJIh30BaHNEM (PH3MUECKUX 3HAHUH U
HAYYHBIX JIOKA3aTEIbCTB;

e (opMupoBaHHE MPEICTABICHUNA O POJM (HU3UKH TSI PA3BUTHS IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

Jloctumxkenune 3TUX Iieliell oOecriedrBaeTcsl pelIeHHEeM CIEAYIOUMX 3aJad B Ipoliecce
U3YYeHUS Kypca (PU3UKU Ha YPOBHE CpEIHEro o0Iiero o0pa3oBaHuUs:

e TIPHOOPETEHHE CHUCTEMBbI 3HAHUK 00 OOmMMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,

TEOPUSX, BKIIOYAst MEXaHUKY, MOJICKYTSIPHYIO (DH3UKY, SJCKTPOAMHAMHKY, KBAHTOBYIO
(GU3HUKY B 3JIEMEHTHI aCTPO(U3UKH;



e (opMupoBaHHE YMEHMH TNPUMEHATH TEOPETHUYECKUE 3HAHUS Uil OOBSCHEHUA
busznyecKkux SBJICHUM B NPUPOJE U JIA NPUHATHS MPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM XKU3HU;

e OCBOCHHME CIOCOOOB pEIIEHHUS pa3IUYHbIX 3a7a4 C SBHO 3aJaHHOW (U3UYECKOU
MOJIENIBIO, 3aJad, TMOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHue (hu3nyecKon
MOJIEJIN, aJIeKBATHOW YCIIOBHSIM 3aJ1a4H;

e TOHMMaHHE (PU3MUECKUX OCHOB W NPUHIUIIOB JCUCTBUS TEXHHUUYECKUX YCTPOWUCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIMSAHMS Ha OKPYKAIOLIYIO CPENY;

e OBJIQJICHWE METOJAaMH CaMOCTOSTEIILHOTO TUIAHUPOBAHUS M MPOBEACHUS (PU3MUYECKHX
SKCIIEPUMEHTOB, aHaJIM3a M  HMHTEpHpeTauud  HHPOpMAIUH,  ONpEIeIICHUS
JIOCTOBEPHOCTH MOJIYYEHHOI'O PE3ysIbTaTa;

e CO3JaHMUE YCJIOBHUH /I Pa3BUTHUSI YMEHUN MPOEKTHO-UCCIIEI0BATEIBCKOM, TBOPUECKON
JESITEIbHOCTH.

Ha usyuenue ¢usuku (0a30BbIii ypoBEHb) Ha YpPOBHE CpelHEro oOIIiero odpazoBaHUs
otBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2
gaca B HEJICITIO).

[Tpennaraemslii B mporpamme 1o (Gu3mnke nepeyeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
ABIIIETCS. PEKOMEH/IOBAaHHBIM, YYHMTEIb JeJlaeT BBIOOP MpOBeIeHHs 1a00paTOpHBIX padoT U
OTIBITOB C YU4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIuXCsl.

COJAEPKAHUE OBYYEHUA
10 KJIACC
Pa3znen 1. ®u3uka u MeTOAbI HAYYHOI0 IIO3HAHUS

®usnka — Hayka o npupoze. HayuHble MeToabl MO3HaHUS OKpy»Karouero mupa. Poib
HKCIEPUMEHTA M TEOPHH B IpOIiecce MO3HAHUS MTPUPO/Ibl. DKCIIEPUMEHT B (PUBHKE.

MopnenupoBanue pusnueckux siBaeHU U nporeccoB. Hayunsie runoressl. dusnueckue
3aKOHBI U TeOpuH. [ paHUIIBI TPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. IIpuHIMIT COOTBETCTBUS.

Ponp u mecto ¢usuku B (HopMHpOBaHMM COBPEMEHHOM HaydyHOM KapTUHBI MHUpa, B
IIPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu

Anasiorossle 1 IU(GPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUHKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABMKEeHHE. OTHOCHUTENBHOCTh MEXaHMYeCKoro JBukeHus. Cucrema
orcué€ra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUaibHONW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBI KOOpAHHAT. CIl0KeHUE NMEepeMENIEHUN U
CJII0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE NpPSMOJHMHENHHOE NBMXeHue. I'paduku 3aBucHUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MepeMeIleHUs] MaTepruaibHOW TOUYKU OT BpEMEHHU.

CBobosHoe nmazeHue. Y ckopeHre cBOOOIHOTO Ma/IeHHs!.

KpuBonunerinoe nBuxeHue. JIBr>keHMEe MATEpUATIBHOM TOYKM IO OKPYKHOCTH C
MIOCTOSIHHOW 110 MOJYJII0 CKOPOCTBIO. YTJOBas CKOpPOCTb, JIMHEHHas CKOpocThb. llepumon u
yacTtoTa oopamieHus. LleHTpocTpeMHUTENIbHOE YCKOPEHUE.

TexHuueckue ycTpoiicTBa W TPAKTUYECKOE TNPHUMEHEHHWE: CIUIOMETP, JABM)KEHUE
CHapsIJI0B, LIETIHbIE U PEMEHHbIE TIepeayn.

Jlemoncmpayuu

Mopenb cucTeMbl 0OTCUETA, MILTIOCTPALIAS] KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKCHUS.

[TpeoOpa3oBanue IBUKEHUN C HCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO34yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmionenue nBrxeHus Tena, OpoIeHHOro MO YTI0M K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.



Hamnpagnenue ckopocTu npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydeHre HEpaBHOMEPHOI'O ABUKEHHUSI C LIENbIO OIIPEIEICHHSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOLIGHHMS  MEXIYy — OYTSAMH,  NPOMJACHHBIMM  TEJIOM  3a
IIOCJIEI0BATENIbHBIE PABHBIE IPOMEKYTKHM BpPEMEHU IpHU PABHOYCKOPEHHOM JBMXKEHMHU C
HayaJbHOU CKOPOCTHIO, PABHOU HYJIIO.

N3yuyenue aBUKEHUS LIApPUKA B BA3KOU KUIKOCTH.

W3ydeHue ABM>KEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunuun otHocutenbHocTU ["anuied. [lepolii 3akoH HeroToHa. MIHEpLuManbHbIEe CUCTEMBI
OTCU€Ta.

Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoil 3akoH HerooToHa st
MaTepUaIbHOMN TOUKHU. TpeTuit 3akoH Hpl0TOHA [1711 MaTepraibHbIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsbkectu. [lepBasg kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHUe.
Cuna TpeHHs CKOJIbKEHHUS U cuiia TpeHus nokos. Kosgumuent tpenns. Cuia CONpoOTUBICHUS
P ABUKEHUH TeJla B dKUJKOCTH WM rase.

[ToctynarenpHo€e 1 BpaliaTeiabHOE ABMXKEHHUE a0COIIOTHO TBEPIOTO TENa.

MOMEHT cuiIbl OTHOCUTENIBHO OcCU BpauleHus. [lnedo cunbl. YcnoBus paBHOBecHs
TBEPAOIO Tea.

TexHuueckue yCTpONCTBa M NPAKTUYECKOE MPUMEHEHHUE: MOAIIUIHUKY, JABUKEHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Llemoncmpayuu

SIBiieHue MHEpLHH.

CpaBHeHue Macc B3aMMOJIEHCTBYOIINX TEJl.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CrnosxeHue cui.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQOopMariui.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHUH.

CpaBHeHHE CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTo Tena. Busl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydeHue ABMKeHUs OpycKa 10 HaKJIOHHON TJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOMIMX B MPYKUHE U PE3MHOBOM
obpasrie, oT ux nedopmaruu.

HccnenoBanue ycl0BUI paBHOBECHUS TBEPIOTO TeJa, UMEIOIIEr0 OCh BPAIICHHUS.

Tema 3. 3aKoHbl COXpaHEeHUs 6 MEXAHUKE

NMnynbsc MatepuanbHO TOUKM (T€a), CACTEMBbI MaTepUaIbHBIX TOUYEK. MMIynbe cuibl 1
M3MEHEHHE UMITyJbca Teja. 3aKOH COXpaHeHUs UMITylbca. PeakTuBHOE JBUKEHHE.

PaGora cuibl. MOIIHOCTH CHITBI.

Kunernyeckass sHeprus martepuanbHONW TOYKH. Teopema 00 W3MEHEHMHM KHHETHYECKOU
DHEPIHH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3HepTrus ynpyro 1eGopMupoBaHHON MPYKUHBIL.
[ToTeHnuanbHas SHEPTUS TeNa BOIH3U TOBEPXHOCTH 3EMITH.

[ToreHunanbHble M HEMOTEHIMAbHbIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHHUS] MEXaHUYECKOW SHEPTrUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue yCcTpOMCTBAa U INPAKTHUYECKOE NPUMEHEHME: BOAOMET, KOIEpP, IPYKUHHBIN
MIACTOJIET, IBUKEHUE PAKET.



Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[lepexon moTeHIIMATBHON YHEPTUH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3yueHue aOCOMIOTHO HEYNPYroro yiapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HHTSHBIX
MasITHUKOB.

HccnenoBanue cBsA3M pabOTHl CUJIbI C U3MEHEHHEM MEXaHMYECKOW SHEpruu Teja Ha
IIpUMeEpE PacTSHKEHUsI pE3UHOBOTO JKI'yTa.

Paszgea 3. MoJsiekyJsipaasi pu3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHUHETUUYECKON TEOPUHU U UX OMBITHOE 0OOCHOBAHHE.
bpoynoBckoe nBwxkenume. Juddysms. XapakTep ABWKEHUS UM B3aUMOJICHCTBUS YaCTHI]
BelecTBa. Mojenu CTpOEHHS Ta30B, XUAKOCTEH W TBEPABIX Ted M OOBSICHEHHE CBOMNCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosiekyn. KomaudecTBo BemecTsa.
[locTostnHas ABorapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopenp uneanbHOro rasa. OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHO-KMHETHYECKON TEOpuu
ujeanpHOro rasa. AOCOJIIOTHasg TemIepaTypa Kak Mepa CpelHed KHHETHYEeCKOHW 3HEpruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkana temneparyp KenbBuHa. ['a30oBble 3aKOHBI.
VYpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanbrona. M3ompoliecchl B UCaIbHOM Tas3e C
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. ' paduyeckoe mpencTaBieHe U30MPOILECCOB: U30TEpPMa,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BeliecTBa, Qororpaduud  MOJEKYI
OPraHUYECKUX COCTUHECHUM.

OnpiThl O AU Y3UH KUIKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBHXKCHHS.

Mognens onsira IlITepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Mopaenb, HUTIOCTpUPYIOLIAsk TPUPOY JABIECHUS ra3a Ha CTEHKH COCYy/a.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATBHOTO ra3a, U30MpPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamoptvie pabomuol

Omnpenenenne Macchl BO3JyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBHI, IABJICHUS U TEMIEPATYpPbl BO3/1yXa B HEH.

HccnenoBaHue 3aBUCMMOCTH MEXTy ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HEprusi TEPMOJIWHAMHYECKOW CHCTEMBI U
cnocoObl e€ u3mMeHenus. KoauuecTBo TemaoTel U padota. BHyTpeHHss SHEprUsi OAHOATOMHOTO
UJeanbHOro raza. Busl Teronepenadn: TeIONPOBOAHOCT, KOHBEKIUS, U3TydeHUE. Y eJbHas
TEIIOEMKOCTH BellecTBa. KoMuecTBO TEIUIOTHI IPU TEILIONEpeiade.

[Tonsitue o0 anumabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHamuku. [IpumeHnenue
MIEPBOT0 3aKOHA TEPMOAMHAMUKHY K H30mpoiieccaM. [ padudeckast MHTepIpeTaIus padoThl rasa.

Bropoii 3akon TepmonuHaMuku. HeoOpaTUMOCTh MpOIIecCcoB B IPUPO/IE.

TennoBeie MamuHbL. [[pUHIUTIBL [EeHCTBUS TETTOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
TeryIoBeIX MammmuHax. KoaddunueHT monesnoro nerictBus terioBo MamuHbl. [{ukn Kapho u
ero Ko3((UIMEHT MOJE3HOT0 NEHCTBH. JKOIOTHYECKHE POOIEMbI TEIIO3HEPTETHKH.

TexHudyeckne yCTpOMCTBA M IPAKTHUYECKOE NPUMEHEHHWE: JBUraTellb BHYTPEHHETO
Cropanusi, OBITOBOI XOJOIUIHHHUK, KOHTUITUOHED.

Jlemoncmpayuu



M3MeHeHHe BHYTpPEHHEH HSHEpPIUM Tejla MPU COBEPIICHUH pPAaOOTHI: BBUIET HPOOKH M3
OyTBUIKM IOJl JEHCTBHEM C)KaTOr'o BO3/yXa, HarpeBaHue 3(upa B JaTyHHOH TpyOke myTéMm
TpeHus (BUICOAEMOHCTpAINsA).

M3MeHeHne BHYTpEHHEH sHepruM (TeMIiepaTypsl) Tela Ipu Terionepeaaye.

OnbIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mozenu napoBoil TypOUHBI, ABUraTelsl BHYTPEHHETO CrOPAHUs, pEaKTUBHOI'O IBUraTeJIsl.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3Mmepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3zoBanue u KoHzaeHcanus. Mcmapenne wu  kumenue. AOCOIIOTHAas U
OTHOCHTEJIbHAS BIAXKHOCTb BO3ayXa. HackleHHbIi nap. YaenpHas TEIioTa napooOpa3oBaHMsL.
3aBUCUMOCTb TEMIIEPATypbl KUIIEHUSI OT JaBJICHUS.

TBépnoe Teno. Kpucrannmueckue u amopdubie Tena. AHU30TPOINS CBOWCTB KPUCTAILIOB.
Kunkue xpuctamibl. CoBpeMeHHble MaTepuainbl. [lnaBieHue u kpucrajmszauus. Y aenabHas
TeruioTa miasiaeHus. Cyonumanus.

VYpaBHeHHe TEIJIOBOTrO OanaHca.

TexHuueckue ycTpoHCTBa W IPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP M IICUXPOMETD,
KAJIOPUMETP, TEXHOJOTMHU IOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HAaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenue npu noHW>KEHHOM JaBJICHUU.

Crioco0bl U3MEpEHUs BIAKHOCTH.

HaGnronenue HarpeBaHus U TUIaBJICHUS KPUCTAIIIMUECKOTO BEIIEeCTBA.

JleMOHCTpanus KpuCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

W3mepeHne OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Pasnen 4. diekTpoamHaMuka

Tema 1. Inexkmpocmamuka

OnexTpuzauuss Tel. OJNEKTpUYECKUH 3apsan. JlBa BHa DJIEKTPUYECKUX 3apsifoB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO 3aps/a.

B3aumopeiictBue 3apsanoB. 3akoH Kymona. ToudedHslii  JIEKTpUYECKHM  3apsi.
Onektpuueckoe nosie. Hanpsok€HHOCTh 3nekTpuueckoro mosd. [IpuHmmn cyneprno3unuu
IEKTPUYECKUX MOJIEN. JINHNN HANPSYKEHHOCTH DIIEKTPUYECKOTO MOJIS.

Pabora cun oanexkTpocratudyeckoro modis. [loreHuman. Pa3HOCTP  MOTEHIMAIOB.
ITpOBOAHMKY M TUAIIEKTPUKH B AIEKTPOCTATUYECKOM ToJI€. J{ManeKTpruuecKasi IpOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTH INIOCKOTO KOHAEHCAaTOpa. DHEPrHs
3apsKEHHOT0 KOHJEHCATOPA.

TexHuuyeckue ycTpoilcTBa M TNMPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOIl, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alIUTa, 3a3eMJICHUE DJIEKTPONPUOOPOB, KOHIEHCATOp, KOMHWPOBAIbHBIN
anmapar, CTpyHUHBIN IPUHTED.

Jlemoncmpayuu

VYCeTpoiCTBO M MPUHIAI AEHCTBUS dJIEKTPOMETPA.

B3aumoseiicTBue Ha3IEKTPU3OBAHHbIX TEN.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

ITpOoBOAHMKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DJIEKTpOCTaTUUYECKas 3alUTa.

JIM3IIEeKTPUKH B 2JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM IUIACTHUH,
paccTosTHUA MEXy HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.



Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3mepenne 31eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

DJIEKTPUYECKUI TOK. Y CIOBUS CYHIECTBOBAHHUS JIEKTPUUECKOro TOKa. MICTOYHMKM TOKa.
Cuiia Toka. [1ocTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1st yyacTka Lenu.

DneKTpuuecKoe COIIPOTUBIICHUE. VY nenbHoe COIIPOTHBIICHUE BELIECTBA.
[TocnenoBarenpHOE, MapauieIbHOE, CMELIAHHOE COEAMHEHNE TPOBOIHUKOB.

Pabota snexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MoOmHOCTh 371EKTPUYECKOTO TOKa.

DIIEKTPOABUKYILAsA CHJIA U BHYTPEHHEE CONPOTUBIIEHUE MCTOYHHMKA TOKA. 3akOoH Oma 11t
MOJIHOM (3aMKHYTOM) asiekTpuueckoit nenu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAs IPOBOJAUMOCTb TBEPIBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHHS] METAJIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DJIeKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3J1€KTPOHHBIX MTYUKOB.

[TomynpoBomHuku. CoOCTBEHHass W TpPUMECHas MPOBOJUMOCTH IOJIYIPOBOTHUKOB.
CaoticTBa p—n-niepexoaa. [lonynpoBoHUKOBbIE TPHUOOPHI.

DNEKTPUUECKUII TOK B PACTBOpax M paciulaBax »dJEKTPOJMTOB. DIEKTPOJIUTHYECKAs
Juccoryanus. DIEeKTPOIIn3.

DnexTpuueckuil Tok B razax. CaMOCTOSITENbHBIN 1 HECAMOCTOATENbHBINA pa3psaa. MoiHuUsL.
I1na3ma.

TexHu4yeckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: aMIIEpMETP, BOJBTMETD,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIHHBIC
npuOOpPBI, TEPMOMETP CONPOTUBJICHHS, BAKYYMHBIM JHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYITPOBOJJHUKOBBIN JTMOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUS ITWIMHAPUYECKUX TPOBOJHUKOB OT JUJIMHBI, TUTOMIAIN
MONEPEYHOI0 CEYEHUsI U MaTepHaa.

CwmenraHHOe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMoe u3MepeHue 3IeKTpoABMKYlLIeH cuiibl. KopoTkoe 3amMblkaHHE€ TalbBaHUYECKOTO
AJIEMEHTA M OllEHKAa BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOIMMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3ydeHre cMEIIaHHOTO COEMHEHHSI PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYIIEH CHIIBI  HCTOYHMKA TOKa W €ro  BHYTPEHHETO
COTIPOTHUBIICHUS.

Habmronenue anekrponusa.

MexnpeamMeTrHblie CBSI3H

Wzyuenne kypca ¢usuku 06azoBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS € Y4ETOM
COJIEPXKATENBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTHUKH, OWOJOTHM, XWUMUH,
reorpaduu ¥ TEXHOJOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO TO3HAHMSL:
sBIIEHUE, Hay4YHbIA (hakT, rumore3a, Qu3uyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIOJeHHE,
JKCHEPUMEHT, MOJAECIUPOBAHNE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHWEe CUCTEMbl YpaBHEHHH, JHHeWHas QyHKOus, mapadona,
runep6oia, ux rpadMKy ¥ CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKITUU: CUHYC, KOCUHYC, TAHTEHC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXAECTBO, BEKTOPbl M HUX MPOEKIHH HAa OCHU
KOOPJIMHAT, CJI0KEHNE BEKTOPOB.



buonoeusn: mexannueckoe JABMKEHHE B JKUBOM mpupoje, 1udpdy3us, 0CMOC, TEII000OMEH
KHUBBIX OPraHU3MOB (BHJIbl TEIUIONEPEIaut, TEIJIOBOE PABHOBECHUE), ICKTPUUECKHE SBICHUS B
JKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsE Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJ, XUIAKOCTEH M TIa3oB, JIEKTPUYECKUE
CBOMCTBA METAJUIOB, 2JIEKTPOJIUTHYECKAs JUCCOLMAUs, TalbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3lyXa, BETPhI, OapOMeETp, TEPMOMETP.

Texnonozcusa: npeoOpa3oBaHue JBMXKEHUI C UCIOIb30BAHUEM MEXAHU3MOB, YUET TPEHHUS B
TE€XHHUKE, MOJIIMIIHUKY, HCIIOJIb30BAHUE 3aKOHA COXpPAaHEHUS HMIyJbCa B TEXHHUKE (pakera,
BOJOMET M JIpyrue), JIBUraTellb BHYTPEHHEro CropaHus, ImapoBas TypOuHa, OBITOBOMN
XOJIOMJIBHUK, KOHJUIMOHEP, TEXHOJIOIMH MOJIyYE€HUSI COBPEMEHHBIX MATEPUAIIOB, B TOM YHCIIE
HAaHOMATEpPHAJIOB, M  HAHOTEXHOJOIMM,  JJCKTPOCTAaTHYECKas  3alllUTa,  3a3¢MIICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNPHUHTEP, AJIEKTPOHATrpPEeBATENbHbIE MPHOOPHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBI, FaJIbBAaHHKA.

11 KJIIACC
Pa3znea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmpomacHUMHAA UHOYKUUSA

[TocrositHHBIE MarHuThHL. B3anMozpelcTBHE NOCTOSHHBIX MAarHuTOB. MarHuTHoe IIOJIE.
Bekrop marauTHOM MHAYKIMU. [IpMHIMI Cynieprio3unuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHAYKIMK. KapTrHa TMHWI MarHUTHON MHAYKLUU IOJIS IIOCTOSIHHBIX MArHUTOB.

MarautHoe 1noJie MpPOBOAHMKA ¢ TOKOM. KapTuHa JAMHMM MHIYKIUU MarHUTHOTO MOJIS
JUIMHHOTO IPSIMOIO NPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cwna Jlopennia, e€ MOAyJb W HampaBieHHe. JIBMKEHWE 3apsHKEHHOM YacTUIBI B
OJTHOPOJTHOM MarHUTHOM moJie. PaGora cuibl Jlopenua.

SIBneHne DIEKTPOMAarHWTHOM MHAYKIMH. [IOTOK BEKTOpa MarHUTHOW HHIYKLHH.
DNEeKTPOABUKYIIAs CUJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu dapanes.

BuxpeBoe anexkTpuyeckoe mosie. DIEKTPOABMXKYIIAs CHUJa WHAYKIUU B IPOBOJHUKE,
JBUKYIIEMCS IIOCTYIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBIEHNE CAMOMHIYKIIMHU. DJIEKTPOABHIKYILASl CHJIa CAMOMHTYKIUH.

DOHeprus MarHUTHOT'O TOJISl KaTYLIKU C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHuueckue ycTpoiicTBa M MpPaKTUYECKOE IMPUMEHEHHWE: IOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHUTHI, MJIEKTPOIBUraTEIb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTULl, MHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM TTOJIEM.

JIMHUM MHIYKIIUM MarHUTHOTO TIOJISL.

B3auMozeiicTBre ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuitbl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBieHME NEKTPOMArHUTHOM MHIYKIIMH.

ITpaBuio Jlenna.

3aBUCHUMOCTD 3JIEKTPOABMKYIIEH CHIIBI MHAYKIIMM OT CKOPOCTH M3MEHEHUS MAarHUTHOI'O
IIOTOKA.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3y4yeHre MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

HccnenoBanue JeMCTBUS MOCTOSIHHOIO MarHATA Ha PaMKY C TOKOM.



HccnenoBanue siBJICHUS AIEKTPOMATHUTHON MHAYKITUH.
Pazpean 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHble Ko1e0anus

Konebartenbnas cucrema. CBoOOgHBIE MexaHHueckue Kojebanusa. [apmonuueckue
konebanus. Ilepmon, wactora, amrumtyna W ¢asa konebanuil. IIpyKUHHBI MasTHUK.
MareMaTuyeckuii MasTHHK. YpaBHCHHE TapMOHHMYECKHX KojieOaHuil. [IpeBpamieHue sHepruu
[IPU TAPMOHUYECKHUX KOJICOaHUSX.

Konebatenbubiit  kOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHHIE KOJIEOAHUS B HJICATHHOM
KOeOaTeIbHOM KOHType. AHAJOTUS MEXKAYy MEXaHWYSCKUMU U DIEKTPOMArHUTHBIMU
konebanusimMu. @opmyna TomcoHa. 3akoH COXpaHEHHs SHEPTrUU B HACATHLHOM KosiebaTeabHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BbIHyX/IeHHbIE MeXaHUYECKUE KOeOaHusl.
Pe3onaHc. BeiHYXI€eHHBIC 2JIEKTPOMArHUTHBIC KOJICOaHNS.

[lepemennbiii TOk. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYAHOE U JEHCTBYIOIIEE 3HAUCHUE CUJIBI TOKA M HATPSKCHMUSL.

Tpanchopmarop. IlpousBoacTBo, mepenaya W MOTPEOICHUE DIEKTPHUUECKON SHEPTHUU.
DKOJIOTUYECKHUE PHUCKH TIPH TPOU3BOACTBE dJeKTpodHepruu. KynpTypa wucnosib3oBaHuUs
3JIEKTPOIHEPTUU B TOBCEHEBHOMN KU3HU.

TexHudyeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHUE: DIIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUU 3JIEKTpoIiepeaay.

Jlemoncmpayuu

Hccnenoanue napaMeTpoB KosieOaTenbHOM CUCTeMbI (IPYKHUHHBINA UM MaTeMaTHYeCKUN
MasITHUK).

HaGnronenue 3atyxarommx KojaeOaHuii.

WccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJIEOAHUH.

Habmtoenue pesonanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcmuorpaMmbl — (3aBUCUMOCTA  CHJIBI  TOKAa W HAOpsDKEHUST OT BPEMEHM) s
AIIEKTPOMATrHUTHBIX KOJIEOAHUMN.

Pe3onanc mpu mociaeaoBaTebHOM COEAMHEHUN PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOHJICHCATOpA.

Mopenb TUHUYN 3NEeKTpoIepeaayn.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

HccnenoBanue 3aBUCUMOCTH MIEPHOA MAJBIX KOJeOaHUl Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchbl rpy3a.

HccnenoBanne NEepeMEHHOTO TOKa B LENM M3 MOCIEI0BATEIbHO COEIUHEHHBIX
KOHJICHCATOPa, KaTYIIKA U pE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMaAZHUmMHble 60 IHbL

Mexanudeckre BOJIHBI, yclIOBUs pacnpocTtpanenus. [lepuon. CkopocTs pacnipocTpaHeHus
U januHa BonHBL [lomepeunble W mponaonbHble BONHBL WHTepdepeHnus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocThb 3ByKa. [ poMKOCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

DNIeKTPOMarHUTHBIE BOJHBI. Y CJIOBHS HM3Iy4YEHUS AJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHnranus BektopoB E, B, V B snexkrpomarnutHOi BojHEe. CBONMCTBa 3JE€KTPOMArHUTHBIX
BOJIH: OTpa)X€HWE, MpeJIoMJICHUE, ToJsapu3amus, audpakius, uHrepdepeHimsa. CKOpPOCTh
AIIEKTPOMArHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 3JeKTpOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

[TpuHIMITBI pagnoCBA3U U TeneBUIeHUs. Pagnonokanusi.

DIIEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOIIEH Cpebl.



TexHu4eckue yCcTpoWcTBa U MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, paiuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoOCTpaHEHUE TOTEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

KoneG:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habumonenne otpakxeHus U IPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHny u AMPpakiud MEXaHM4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmioienue cBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOM M YacTOTOU
KOJICOaHUH.

HccnenoBanne CBOWCTB  3JJIEKTPOMArHUTHBIX  BOJIH:  OTPaK€HUE, IMpeJoMIICHHE,
noJisipu3anysi, tudpakius, HHTepGEepPeHITHS.

Tema 3. Onmuka

['eomeTpuueckas ontuka. [IpsMonnHeliHOe pacpOCTpaHEHUE CBETA B OHOPOIHOMN cperie.
JIyu cBera. ToUEUYHBIM UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHbl OTpaxxeHHs cBeTa. [locTpoeHue H300pakeHUN B IIIOCKOM
3epKajie.

[Ipenomnenue cBera. 3akOHBI MpeEIOMIICHHUS CBeTa. AOCOJNIOTHBIM  IMOKa3aresb
npenomiieHusi. [lomHoe BHyTpeHHee oTpakeHue. [IpenenbHBI yron MOJHOTO BHYTPEHHETO
OTpaKEHHUS.

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

CoOuparomue M paccewBaromue JUH3bI. ToHKas mmH3a. DOKYCHOE pACCTOSHUE U
ONTHYECKasl CHJia TOHKON NUH3BL. [locTpoeHne n300paxeHuii B COOMPAIOIINX M PACCEUBAIOIINX
nuH3ax. PopMyIIa TOHKOM JIMH3BI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenenbl NpUMEHUMOCTH T€OMETPUUECKOMN ONITHUKH.

BonmnoBas onrtuka. WHtepdepennus cBera. KorepeHTHbIE UCTOYHHMKH. Y CIOBUS
HaOII0/IEHUs MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CUH(]A3ZHBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. [udpakiuuonHas pemérka. YcioBue HAOMIOACHHUS TIJIABHBIX
MaKCHMYMOB IIpH Ma/IEHUU MOHOXPOMAaTUYECKOTO CBETA Ha IU(PPAKIIMOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHuueckue ycTpoHCTBa W IpPaKTUYECKOE NMPUMEHEHHE: OYKH, Jymna, (oToammapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIEeCKOM, BOJIOKOHHAs OMNTHKa, AU(PpPaKIHOHHAS
peméTKa, MOIAPOU/I.

Jlemoncmpayuu

[TpsimonuHeHOEe pacnpocTpaHeHHe, OTpakeHHWe M TpejoMieHue cBeTa. OnTuueckue
pUOOPBHI.

[TonHOE BHYTpeHHee oTpakeHrne. Mojienb CBETOBO/Ia.

HccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.

Mopenn MEKpOCKOIIA, TENECKONa.

Hab6mronenue untepdepeHium cera.

Hab6nronenue nudpakuuu cBera.

Habmonenue nucnepcun cBeta.

[TosryueHue cekTpa ¢ MOMOIIBIO PU3MBI.

[TonydeHue criekTpa ¢ TOMOIIbIO AU(PAKIIMOHHOM PEIIETKH.

Habmioenue nosisipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3mepenue nokaszaresns IpeaoMIICHHs CTEKIIa.

HccnenoBanue CBOWCTB N300paKCHUH B JIMH3AX.

HabGnronenue aucnepcun cBera.



Pa3zgen 6. OcHOBBI crienMaJIbLHOM TEOPHUH OTHOCHUTEIBLHOCTH
I'paHnLBI IPUMEHMMOCTH KIIACCHYECKOW MeXaHMKHU. IlocTynaTel crnenualbHOM TEOpUH
OTHOCUTEIIBHOCTH: WHBAapPUAHTHOCTh MOJYJISI CKOPOCTHM CBETa B BakyyMmMe, MPUHIHUII
OTHOCUTEIBHOCTU DUHINTCIHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHHU U COKPAILICHHUE JIUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CB43b MaCChI C SHEPTUEN U UMITYJILCOM PEJIITUBUCTCKON YaCTHUIbI. DHEPTHUs MOKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. dnemenmol KGAHMOBOU ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YACTOTOH. DHEPTHsl U UMITYJIbC
dboToHa.
Otkpeitie u wuccnenoBanue Qoroadpdexra. Onwitet A. I'. CroneroBa. 3aKOHBI
dororddekra. Ypapuenue Diinimreitna 1 Gotosddexra. «Kpacnas rpanuna» potosddexra.
Hasnenue ceera. Onbith [1. H. JIeGenena.
XUMHUYECKOE JIEHCTBUE CBETA.
TexHuueckue YCTpOICTBA M MpaKTHUECKOe NpuUMeHeHHe: (poTosnaemMeHT, (OTOAATUUK,
COJTHEYHast OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
DoTo3d ekt Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotodddexra.
Cseroauo.
Conneunas Oatapes.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OnsiTel Pezepdopna mo paccesHuto o -uactuul. IlnanerapHas
Mozienb atoMa. [locrynarel bopa. U3nyuenue u norsnouieHue (GOoTOHOB NpU MEpPEXoAe aroma ¢
OJIHOTO YpOBHS DJHEprum Ha JApyrod. Buasl cnekrtpoB. CHekTp YpOBHEW 3HEpPIMHM aroma
BOZIOPOAA.
BonnoBele cBolicTBa yactull. BosHel e bpoiinsa. KopnycKynsipHO-BOJHOBOW Tyaan3M.
CroHTaHHOE U BBIHYKJIEHHOE U3JTyuEHHE.
TexHuueckne yCTpONCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIA aHaIu3
(crieKTpoCKoI), J1a3ep, KBAHTOBBIA KOMITIBIOTED.
Llemoncmpayuu
Mogens omnbiTa Pezepdopaa.
Omnpenenenne JUIMHBI BOJIHBI J1a3epa.
Habmtoienue nHelvaTbIX ClIeKTPOB U3ITyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamophule pabomoi
Habmonenue nuHeiiuaToro crnekrpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTH  CTPOECHMS  sjpa. OtkpsITHE
pannoaktuBHOCTH. OnbIThl Pe3epdopaa no onpenenenno cocraBa paaAuoakTUBHOIO M3JTy4EHHUS.
Cgoiictpa anb(da-, 6eta-, raMmma-u3aydeHus. BiusHue painoakTHBHOCTH Ha KHUBBIE OPraHU3MBI.
OtkpeiTie TpoTOoHa W HeiTtpoHa. Hyknonnas monens siapa [eiizenOepra—lBaHeHko.
3apsn siapa. MaccoBoe umciio siapa. M30Tonsl.
Anbda-pacniaz. DIEKTpPOHHBIN W MO3UTPOHHBIM OeTa-pacmaj. ['amma-uznydeHue. 3akoH
pazMoaKTUBHOIO pacnaja.
DHeprus CBSI31 HYKJIOHOB B sizipe. SnepHsbie cuibl. [ledekT macchr sapa.
Snepusle peakuuu. [lenenue u CUHTES SIED.



SAnepubiii peaktop. Tepmosnepubiii cunHTe3. IlpoOremMbl M MEPCHEKTHUBBI  SACPHON
JHEPreTUKU. JKOJIOIMYECKUE aCIIEKThI IACPHON SJHEPTETUKH.

OnemeHTapHble YacTULlbl. OTKPBITHE [TO3UTPOHA.

Metonbl HaOMIOEHNUS U PETUCTPALIMH HIEMEHTAPHBIX YACTHLI.

OyHiaMeHTaIbHbIE B3auMoAelcTBus. EquHCTBO (hr3nyeckoit KapTHHBI MHpa.

TexHHYEeCKHEe yCTpPOMCTBA U NPAKTHYECKOE NPUMEHEHHE: I03UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3znea 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUBUKHU

Ortanbel pa3BuTus acTpoHoMuu. llpukiiagHoe ¥ MHUPOBO33pPEHUECKOE 3HAUYEHHUE
ACTPOHOMHH.

Bun 3Bé€3anoro Heba. Co3Be3aust, ApKue 3BE3/bl, INIAHETHI, UX BUJUMOE ABU)KECHUE.

Conneunas cucrema.

Connue. Conneuynass axTuBHOCTb. Mcrtounuk sHeprum ConHua u 3BE3A. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpaMma «CHEKTpalbHBIA KJIACC — CBETUMOCTBY». 3BE3IBI
[JIaBHOM TOCJENI0BAaTEIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
1ocje0BaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoOBpeMEHHBIE MPEACTABICHUSA O
IPOUCXO0XKACHNUHU U 3BotoLuu CoslHIA U 3BE3]1. DTanbl )KU3HU 3BE3 L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne u neuxenune Connua B ['anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. YEpHBIE ABIPHI B SAPAX TATAKTHK.

Bcenennas. Pacmupenue Bcenennoii. 3akon Xa06na. Pasberanue ramaktuk. Teopus
bonsioro B3peiBa. PennkroBoe n3nyyeHue.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie npo6iieMbl aCTPOHOMUH.

Yyenuueckue nabnrooenus

Habmonenns HeBOOPYKEHHBIM IJ1a30M C MCIOJb30BAHUEM KOMIBIOTEPHBIX MPUIIOKEHHUN
JUISL OIIpEIeNIEHUs MOJI0KEHHsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noiymapus 1 sipkue 3BE3/1bI.

HaGnronenus B teneckon JIyHel, muianet, Mieunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOTMUECKOW, COLMAIbHON U
ATUYECKON cdepax JesATeIbHOCTH 4YEJIOBEKa, poJib W MeCTO (U3UKM U acTPOHOMHUHU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOJIb (PU3MUECKOW Teopurn B (HOPMHPOBAHUU
MpeJICTaBICHUN 0 GU3NYECKON KapTUHE MUPaA, MECTO (PU3NUECKON KapTHHBI MUpPaA B 001LEM PsIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IIPUPOJIE.

MexnpeamMeTrHblie CBSI3H

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 11 Kkilacce oCymIecTBIS€TCS C Y4ETOM
COJIEp’KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€Hl C KypcamMH MaTeMaTHKH, OWOJIOTHH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHBIE C U3YYEHHEM METOJOB HAyYHOTO MO3HAHMSL:
SBJICHME, Hay4HbIH (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
SKCIIEPUMEHT, MOJCIIUPOBAHNE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHne CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUU: CHHYC,
KOCHUHYC, TAaHI€HC, KOTAaHI'€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKIECTBO, BEKTOPBI M HX
NPOCKIIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOAHBIC 3JIEMEHTApHBIX (DYHKIIHIA,
HPU3HAKKU OJ00MS TPEYTOJIbHUKOB, ONpeAEIeHHE TUIOMAAN IUNIOCKUX GUTyp 1 00bEMa Tell.



buonoeusn: »nexrpuyeckue SBICHUS B JKUBOM mHpupoze, KojeOaTenbHbIC IBIKEHUS B
JKUBOM TpUpoOJie, ONTUYECKUE SIBIICHUS B JKUBOM MpHUpOJEe, NCHCTBUE pagualii Ha >KUBBIC
OpraHU3MBlI.

Xumus: CTpOCHHE aTOMOB U MOJIEKYN, KpUCTAJNIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3MbI 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eocpaghus: marHUTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX Pyl, (poTochEéMKa 3eMHOI
IIOBEPXHOCTH, NPEJCKA3aHNE 3EMIIETPSACEHUM.

Texnonoeus: MTMHUM DJIEKTpOIIepeiad, TeHEepaTop MePEeMEHHOr0 TOKa, 3JIEKTPOIBUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TeJNEeBHU30p, aHTeHHA, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHAst OaTapes.

IHJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI IO ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

OcBoenne yueOHOro mpenvera «®dusmka» Ha ypOBHE CpeaHEro oOmiero o0pa3oBaHUS
(6a30BbBII  ypOBEHB) JIOJDKHO  OOECIEYHTh  JOCTHXKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
METanpeMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHbIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE PE3YyIbTaThl OCBOEHUS yueOHOro mpeamera «Pu3MKa» AOHKHBI OTPaXkaThb
TOTOBHOCTb M CHOCOOHOCTH OOYHarOIUXCsl pPyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
NO3UIMEH JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlUil, NO3UTHUBHBIX BHYTPEHHUX
yOeXACHHUI, COOTBETCTBYIOUIMX TPAAMIMOHHBIM IIEHHOCTSIM  POCCHIICKOrO  0OIlecTBa,
paciIMpeHue KU3HEHHOI'O OIbITa M ONBITA AESITENbHOCTH B IPOLIECCE PEATU3aLUU OCHOBHBIX
HAIpPaBIIEHUN BOCIIUTATEIBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpazk1aHCcKOro BOCIIUTAHUS:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLMU  OOydaromerocs Kak aKTHMBHOTO U
OTBETCTBEHHOTI'O YJIEHA POCCUICKOI0 OOIIECTBA;

MPUHITHE TPATUIIMOHHBIX OOIIEYETIOBEYECKMX TYMAHUCTHUECKUX M JEMOKPATHUYECKHX
IIEHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JIEATENIBHOCTh B HHTEpECax TIpaKAaHCKOTo OOIIECTBa,
y4acTBOBAaTh B CAMOYIPABIECHUHN B 00pa30BaTeIbHON OpraHU3aluy;

YMEHUE B3aUMOJEHCTBOBATh C COLUUAIBHBIMM HHCTUTYTAMHU B COOTBETCTBUU C UX
GYHKIUSIMHE ¥ HA3HAYEHUEM;

TOTOBHOCTb K TYMaHUTapHO! U BOJOHTEPCKOM IEATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

c(OpPMHPOBAHHOCTb POCCUHCKOM IpaX1aHCKOW UAEHTHYHOCTH, MaTPUOTU3MA;

[IEHHOCTHOE OTHOILIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHUSM POCCUMCKHUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI M IEHHOCTH, B TOM YHCJIE B I€ATEIbHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyLIEro;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETHYECKOE OTHOLIEHHE K MUPY, BKJIIOYasl 3CTETUKY HAYYHOT'O TBOPYECTBA, IPUCYILETO
¢u3nveckoil Hayke;

5) Tpy10oBOro BoCIUTAHMS:

UHTEpEC K pPA3IUUHbIM cdepaM NpodecCHOHANbHON JEesATETbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOp Oymymiei
npodeccruu 1 peaqTu30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC MIJIaHbI;

TOTOBHOCTb M CITOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUU BCEU KU3HU,

6) IKOJIOrM4ecKOro BOCIIMTAHMS:



c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYPBI, OCO3HAHHE TIJIOOATBLHOTO XapakTepa
9KOJIOTUYECKHX MPOOIIEM;

IUIAHUPOBAHUE U OCYLICCTBICHUE JIEUCTBUH B OKPYKAIOIIEW Cpele Ha OCHOBE 3HAHMSA
1eyied yCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBRA;

pacHIMpEeHHe OMbITa JEATEIILHOCTH 9SKOJIOTMUECKOW HANpaBJICHHOCTH HA OCHOBE
UMEIOIINXCS 3HAaHUH 10 (PHU3HMKe;

7) 1EeHHOCTH HAYYHOT'0 MO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HAHUWE IIEHHOCTH HAYYHOU JEeATEIbHOCTH, TOTOBHOCTh B IpOIECCe U3yUeHUs (PU3UKHU
OCYIIECTBIISATh MPOCKTHYIO U UCCIEI0BATENbCKYIO JCSITEIIbHOCTh UHIMBUIYaIbHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJIbTATBI
Ilo3naBaTenbHbIE YHUBePcAIbHbIE YUueOHbIe 1eiCTBUS
ba3oBbIe JJornyeckne aelcTBHSA:

CaMOCTOSITENILHO (POPMYITMPOBaTh M aKTyalM3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPEIETIATh eI JACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX TIOCTUKECHUS;

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCMaTPUBAEMBIX (DH3UUYECKUX SBIICHUSX;

pa3pabarbeIBaTh IJIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
Y HEMaTepHaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTh, OIEHWBATH COOTBETCTBHE PE3YJIHTATOB IEIISM,
OIICHUBATh PUCKHU MOCIEACTBUM JAEATEILHOCTH;

KOOPJMHUPOBATh U BBIIONHATH PA0OTy B YCIOBUAX PEAIBHOT0, BHUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATHBHOE MBIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOJIEM.

ba3oBble uccienoBaTeabCKHeE JeiiCTBHS:

BIIAJICTh HAYYHON TEPMHHOJOTHEH, KIIOUYEBBIMU TMOHATUSAMH M METOAaMHU (U3UUYECKOM
HayKU;

BIIAJICTh HABBIKAMHU YYEOHO-UCCIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHHOMY MOMCKY METOJIOB PEIICHUS 3a/1a4
(U3UYECKOTO CoMIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B IMO3HAHMS;

BIIAJETh BHUAAMH JACSATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHHWs, €r0 HMHTEpIIpEeTaluH,
npeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3IMYHBIX Y4YEOHBIX CHUTYallMAX, B TOM YHCJE TMpHU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh TPUYMHHO-CIIC/ICTBEHHBIC CBSI3W M aKTyaJlM3UpOBaTh 3aJady, BBIJIBUTATh
TUINOTE3y €€ peIlIeHUs,, HaXOAUTh apPryMEHThl I JI0Ka3aTelbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHS;

aHAJIM3UPOBATh TMOJYYEHHBIE B XOJI€ pEUICHUs 3aJaud pe3ylbTaThl, KPUTHUYECKH
OIICHUBAThH UX JOCTOBEPHOCThH, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

CTaBUTh U (PopMynIHpOBaTH COOCTBEHHBIC 3aJaud B O0OPa30BATEIBHOW JAEATEIHHOCTH, B
TOM YHCJIC TIPU U3YICHUH (PU3HKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETh IEPEHOCHUTH 3HAHUS 10 (PHU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]]a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.

Patora ¢ undopmaunmeii:

BJIQ/ICTh HABBIKAMH TOTY4YeHHUS MHMOpMAIUU (PUINYECKOTO COJIEPKAaHUSI U3 MCTOUYHUKOB
pa3HBIX THIOB, CAMOCTOSITEIbBHO OCYIIECTBIATh TMOHWCK, aHAJIW3, CUCTEMaTU3alui0 |
WHTEPIPETANNIO HHPOPMAIIMK Pa3INYHbIX BUOB U (POPM MpeacTaBICHUS;

OIICHUBATH JIOCTOBEPHOCTH HH(OPMAITUH;



UCIOJIb30BaTh CPEACTBA HMH(OPMAIIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTHH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3alMOHHBIX 3a/ad C COOJIOJICHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU O€30MIaCHOCTH, THTHEHBI, pecypcocOepeKeHusl, MPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJACPKAHUS B pPa3UYHBIX (opMmarax ¢ y4ETOM
Ha3HayeHus WHGOpPMAlMM M UEJNEeBOM ayAUTOpPUM, BBIOMpas ONTUMaJIbHYIO (GopMy
IIPEJICTaBICHUS U BU3YyaIM3aL1H.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMU JEATEIBHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYAllM U CMSATYaTh KOH(IUKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHMSI C HCIOJB30BAaHUEM SA3BIKOBBIX
CPENCTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHON U MHAUBUAYAJIbHON padOTHI;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHI C yu€TOM OOIIMX HWHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0r0 UieHa KOJUIEKTHBA,

MPUHUMATh LEJIU COBMECTHOH JESITENbHOCTH, OPraHUW30BBIBATH M KOOPAUMHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHCTBUH, pPaCIpelesiATh POJIM C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHOM paboThI;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJa U KAKJOTO YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILECTBIISITh IMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYILIECTBISATh MO3HABATEJIbHYIO JESATENIBHOCTh B 00JacTu (PU3UMKU U
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTABUTH U (DOPMYIHUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTABJIATH IUIAH DPELICHHUS] Pacu€THBIX M KAYECTBEHHBIX 3a/ady, IUIaH
BBITIOJIHEHUS] MPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOJKHOCTEH U IIPEAIIOYTECHMI;

JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;

pacupsATh paMKH y4eOHOT0 NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATNIOYTEHHUI;

JienaTh OCO3HAaHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHUIO HJPYAULUU B 00JacCTH (U3HKH,
MOCTOSIHHO IOBBIIIATH CBOM 00pa30oBaTeIbHBIN U KyJbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJJIEKT:

J1aBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JAESTEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3Y/IbTATOB LEJISIM;

BJIaJICTh HAaBBIKAMU ITO3HABATEIbHON pedieKCHU KaK OCO3HAHUS COBEpIIAEMBIX NeHCTBUI
Y MBICJIUTENbHBIX IIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

UCTIO0JIb30BaTh MPUEMBI peIIEKCUU [T OLIEHKH CUTYallMH, BEIOOpa BEPHOT'O pEeIIeHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHUS [0 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3€E PE3YNIbTATOB JIEATEIbHOCTH;

MPUHUMATH ce0sl, MOHMUMasi CBOM HEJOCTATKU M JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€E PE3YJIbTATOB JIEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.



B mporecce OCTHKEHHS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MTPOrPaMMBbI 110 (PU3UKE IS
YPOBHSI CpEAHEro o0Iero oopa3oBaHus y OOy4YaIOUIMXCSl COBEPILIEHCTBYETCSI AMOLMOHAIBHBIN
MHTEJUICKT, MPEANOaralouii coOpMHUPOBAHHOCTS:

CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh IOHUMAaTh CBOE AMOLMOHAIBHOE COCTOSIHUE,
BUJICTHh HAMPABJICHUSI PA3BUTHS COOCTBEHHOU SMOIMOHATBHON Cepbl, ObITh YBEPSCHHBIM B ce0e;

CaMOpEeryJIMpOBaHMs, BKJIIOYAIOLIETO CaMOKOHTPOIJIb, YMEHHE IIPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh AaJaNTHPOBATHCA K SMOLMOHAIbHBIM
U3MEHEHUSAM U NPOSABIATh THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEII MOTHMBAllMM, BKJIIOYAIOIIEH CTPEMIIEHUE K JOCTHIKEHHUIO LEIW MU YCIEXy,
ONTHMH3M, HHULIMATUBHOCTb, YMEHUE JEHCTBOBATH UCXOMS U3 CBOUX BO3MOXKHOCTEH;

AMIATHM, BKJIIOYAIOUIEH CIIOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSHUE JPYIHX,
YUUTBIBATh €0 IIPU OCYIECTBICHUH OOLIEHHUS, CTIOCOOHOCTh K COUYBCTBUIO U COIIEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHUS C JPYTUMU
JIOAbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peliaTh KOH(IUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K xonny oOyuenust B 10 Kiacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpaxarb cHOPMUPOBAHHOCTh Yy OOYUaIOLIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJjib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUHM COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
JESATEIIBHOCTH JIIOJEH;

YYUTHIBATh TPAHMUIBI TPUMEHEHUS HW3YUEHHBIX (PU3MUECKUX MOJEIeH: MaTephuallbHas
TOYKa, MHEepLHalbHas cucTeMa OTcuéra, aOCOJIIOTHO TBEPJOE TEJIO, UACANbHBIM ra3, MoJenu
CTPOEHHS Ta30B, )KMJKOCTEH M TBEPABIX TN, TOUCUHBIH 3JIEKTPUUECKHUM 3aps] HpU pELICHUU
bu3nyeckux 3anay;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (MTPOLECCH) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEPHOE M PpAaBHOYCKOPEHHOE NPSIMOJIMHENHOE MABUKEHHE, CBOOOJHOE MaJeHHE Ted,
JBIDKEHUE 110 OKPYXHOCTH, WHEpLUs, B3auMojaeicTBue Ten, auddysus, OpoyHOBCKoe
JBUKEHHUE, CTPOCHHE XKUAKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa TeJl MpH HarpeBaHUU
(oXJaKJeHNHN), TEIJIOBOE paBHOBECHE, UCIapeHNe, KOHACH CAIMs, TUIaBJIeHNne, KpUCTaJUIU3aLus,
KHUIIEHUE, BJIAKHOCTh BO3J/lyXa, MOBBIIIEHHE JABJICHMS ra3a IMpHU €ro HarpeBaHUU B 3aKPbITOM
COCyZe, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHMs raza B HM30IpOLECCAX, JJIEKTpU3aLus Tell,
B3aUMO/ICVICTBUE 3apsI0B;

OIKCBHIBATh MEXAaHUYECKOE JIBUKEHUE, MCIIONIB3Ys (PU3UYECKUE BEJIWYHMHBI: KOOPIUHATA,
yTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUJla, UMIYJbC Tella, KHHEeTHYecKas
SHEprus, MOTEHIMaJbHAs JHEpPrus, MexXaHudeckas padoTa, MeXaHHUYeCKass MOUIHOCTb;, MpHU
ONHMCAHWM TPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCHOJb3YEMbIX BEIMYMH, HX
0003HAUEHHSI U €JMHUIIBI, HAXOJUTh (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3UYECKYIO BETHUUHY
C IPYTUMU BEIUYUHAMU;

ONMCHIBATh M3YYEHHBIE TEIJIOBBIE CBOMICTBA TEJI W TEIUIOBBIE SIBICHMS, HCIIOJIB3Ys
¢usznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHEeprus
XAOTUYECKOTO JIBUJKEHUS MOJIEKYJ, CPEJHEKBAaJpaTHYHAs CKOPOCTb MOJEKYJ, KOJIWYECTBO
TEIUIOThl, BHYTPEHHSISI dHEprusi, padora raza, Kod(pUIMEHT MOJIE3HOro JEHCTBUS TEIJIOBOTIO
JIBUTATEIS; IPU ONMMCAHUM MTPABUIIBHO TPAKTOBATh (DU3MYECKHI CMBICI UCIIOIb3YEMbIX BEIUYHH,
uX O00O3HAYEHWS M EIUHHIIBI, HAXOIUTh (OPMYJbI, CBSA3bIBAIOIINE JaHHYIO (U3HUYECKYIO
BEJIMUMHY C APYTUMH BETUYUHAM;

ONMCBHIBATh M3YYCHHBIC DJICKTPUYECKHE CBOMCTBA BEILECTBA M HJIEKTPUYECCKUE SBIICHUS
(TIportecchl), UCTONb3Ys (PU3NUECKUE BETUYMHBL AJIEKTPUUYECKHM 3apsisi, SJIEKTPUUYECKOE IOJIe,
HaNpsDKEHHOCTh  TIOJIS, ITOTEHLMAJ, PA3HOCTh IOTEHLUMUANOB; IIPH OINHCAaHUU IPaBUIIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIB3YEMbIX BEIMYUH, WX OOO3HAUCHUS M EIMHUIIBL
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE AAHHYIO (DU3MUYECKYIO BEIMYMHY C APYTUMH BEIMUYMHAMU;



AHATM3UPOBATh (U3NYECKUE TMPOIECCHl M SBIICHUS, UCTONB3Ys (PU3NYECKUE 3aKOHBI H
NPUHLMIBL: 3aKOH BceMupHoro tarotenus, I, II u Il 3akonbsl HproTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKON IHEPruu, 3aKOH COXPAHEHUS UMITYJIbCA, PUHILIUI CYNEPIO3UIIUN CUJI, TTPUHIUIT
paBHOIIPaBUs MHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISPHO-KHUHETUYECKYIO TEOPUIO CTPOCHUS
BEILIECTBA, Ta30BbIC€ 3aKOHBI, CBSI3b CpPEIHEH KUHETHMYECKOM SHEPrHH TEIJIOBOTO JABUKCHUS
MOJIEKYJI C aOCOJIOTHOM TemImepaTypoil, MepBbIii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KynoHa, mMpu 3TOM pas3indarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €r0 MaTeMaTUYeCKOE BBIPAKEHUE U YCIIOBUS (TPaHUIIbI, 00JIaCTH) IPUMEHUMOCTH;

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

BBHITIOJHATh JKCIIEPUMEHTHI TI0 HUCCIICIOBAHUIO (PU3UYECKUX SIBIICHUH M TPOIIECCOB C
UCIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX HW3MEpEeHuil, Mpu dSToM  (HOpMyIHpOBaTh
npobnemy/3agady W TUNOTE3y Y4EeOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M POPMYIUPOBATH BHIBOIBL;

OCYIIECTBIISATh TIPSIMBIE M KOCBEHHBIE M3MEpEHUs (U3HMYECKUX BEJIMYUH, TPH STOM
BBIOMpaTh ONTUMANbHBIN CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXIYy (HU3NYECKUMH BEIMYMHAMU C HCHOJIB30BaHUEM
OPSIMBIX  U3MEPCHHIA, IPH ITOM KOHCTPYUPOBATh YCTAaHOBKY, (DHUKCHpPOBATH PE3yIbTATHI
MOJIyYEHHOM 3aBUCUMOCTU (PU3UYECKUX BEJIWYHMH B BUJIE TaOIUI U TpadUKOB, JelIaTh BBHIBOJbI
10 pe3yJibTaTaM UCCIIEI0BaHUS;

coOnrofarh mpaBuiaa O€30MacHOrO TpyAa IMPH MPOBEACHUM HCCIENOBaHUI B paMKax
y4eOHOr0 3SKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATENLCKOM M  IMPOEKTHOW JESATENIBHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONCTB U TaOOPaTOPHOTO 000pyIOBaAHUS;

pemath pacu€THblE 3aJayd C SIBHO 33JaHHOM (PU3MYECKON MOJENblo, HCIONb3ys
dbuznyeckre 3aKOHBI ¥ MIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHsI 33/1a4M BEIOUPATh (PUZNUYECKYIO
MOJIEJIb, BBIIEIATh (PU3NUYECKHE BETUYUHBI M (OPMYJIBI, HEOOXOIUMBIC ISl €€ pelieHus,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOYUYEHHOTO 3HAYeHUS (PU3NUECKO BETHMUNHBI,

pemiaTh KauyeCTBEHHBIC 3a/laud: BBICTPAMBATh JIOTUYECKU HEMPOTHBOPEUMBYIO IIETIOUKY
paccyXIeHUl ¢ OTOpoi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHHUS;

WCIIOJIb30BaTh TMPU PEIICHUH YYEOHBIX 3aJad COBPEMEHHBbICE HH(POpPMaIMOHHBIE
TEXHOJIOTUH JUJIsl TOMCKA, CTPYKTYPHPOBAHUS, MHTEPHPETAIMU M TPEICTaBICHUS y4eOHOU W
HAy4YHO-TIOMYJISIPHOW HWH(POPMAIIMH, TOJYYEHHON W3 pa3IMYHBIX HCTOYHHMKOB, KPUTHYECKHU
aHAIM3UPOBATH MOJTyYaeMyro HH(OpPMAIINIO;

MPUBOAUTH MPUMEPHI BKJIAJa POCCUUCKHUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAyKH, 00BbICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

WCIIOJIB30BaTh TEOPETHUECKHE 3HAHUS 10 (U3UKE B TOBCEIHEBHOW JKH3HU IS
obecrnieueHns 0€30MacHOCTH MPU OOpaIlleHUH C IPUOOPAMH U TEXHUYECKUMHU YCTPOHUCTBAMHU, JIJIS
COXpaHEHHUS 310pPOBbs U COOJIIOIEHNS HOPM HKOJIOTHYECKOTO TOBEACHHS B OKpY KalolIei cpee;

paboTaTh B TpYIIE C BHIOTHEHUEM Pa3IMYHBIX COIUAIBHBIX POJICH, TUTAHUPOBATh PaboOTy
IpYNNbl, palMOHAIbHO pacHpeleNsiTh OOS3aHHOCTH U IUJIAHUPOBATh JEATENBHOCTh B
HECTAaHJAPTHBIX CUTYalMsIX, aJl€KBaTHO OLIEHUBATh BKJIAJ KaXKJIOTO U3 YYACTHUKOB TPYIIIBI B
peleHne paccMaTpuBaeMol IPOOIEMBI.

K xonny oOyuenus B 11 kJacce mpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JTOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Yy O0OYUaIOIIUXCSI YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEPAX pPOJib U MECTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHON KapTUHBI MHPA, B PA3BUTHUM COBPEMEHHOW TEXHUKH U TEXHOJIOTHM, B MPAKTUYECKOU
JESTEIIbHOCTH JIFOJIEH, IeJIOCTHOCTD U €IMHCTBO (PU3UUYECKON KapTUHBI MUPA,

YVUUTHIBATh TPAHUIBl TPUMEHEHUS M3YYCHHBIX (U3HUECKUX MOJAENeil: TOYeUHBIN
ANEKTPUYECKUN 3apsiji, Jyd CBETa, TOYEUHBbIH MCTOYHUK CBETAa, SJACpHAas MOJEIb aroMa,
HYKJIOHHAs! MOJIEJIb aTOMHOTIO SIIpa MPH pelIeHnn (U3HUECKUX 3a1au;



pacmno3HaBaTh (pU3MYECKHE sBICHUS (MPOIECCh) U OOBSCHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAUHAMUKHN U KBAaHTOBOHM (DU3HMKU: dJEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JECHCTBUS TOKA, B3aUMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHAYKLINS, JAEWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHMK C TOKOM M JBHXKYILIUICS 3apl,
AIIEKTPOMArHUTHBIE KOJICOaHUS M BOJIHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, uHTepdepeHuus, audpakuus U MOJSIpU3ALUS  CBETa, JTUCIEepPCUsi CBeTa,
doroanekrpudeckuii 3¢pdekt (poroaddekr), CBeToBOE JaBlIeHUE, BOSHUKHOBEHUE JTMHEHYATOTO
CIEKTpa aToMa BOJI0pO/JIa, €CTECTBEHHAsl U UICKYCCTBEHHAs PaInOaKTUBHOCTD;

ONMCHIBATh M3YUYCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE, ONTHYECKHE,
ANEKTPUUYECKYIO MMPOBOJUMOCTh Pa3IMYHBIX CPENl) U IJIEKTPOMATHUTHBIC SIBICHUS (TIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHUE BEIUYMHBL: DJICKTPUYECKHH 3apsi, cuja TOKa, ODIEKTPUYECKOe
HaNpsDKEHUE, SJIEKTPUUECKOE COMTPOTUBIICHHE, PA3HOCTh MMOTEHIMANIOB, 3JIEKTPOABUKYIIIAsl CHUIA,
paboTa TOKa, MHAYKLIMS MarHuTHOro mnojs, cuia Ammnepa, cuia JlopeHa, MHIYKTUBHOCTb
KaTYIIKH, SHEPTUsSl 3JIEKTPUYECKOI0 M MArHUTHOTO TMOJIeH, MEepUOJ] W 4YacToTa KoieOaHui B
K0JIeOATEIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KosneOaHui, (OKyCHOE pacCTOSHHE M ONTHUYECKas CUja JMH3bI, MPU OMUCAHUH TMPABUIHHO
TPAKTOBATh (PU3WYCCKUI CMBICT HCIIOJIB3yeMbIX BEIMYMH, WX OOO3HAYCHUS W CIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTUMU BETUYUHAMU;

ONKCBHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUS W TPOLECCHI, HUCIONB3YS (PHU3UUECKUE
BEJIMUMHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETAa, SHEPTus W
UMIyNbCc (OTOHA, TEPHOJ IMOJypaclaza, SHEPTus CBSI3M AaTOMHBIX sIep, HpPU ONMUCAHUU
MPAaBUJIbHO TPAKTOBAaTh (U3MYECKUN CMBICI HCIOIB3YEMbIX BEIMYMH, HUX OOO3HAYCHHS U
CIMHMIIBI, YKA3bIBaTh (POPMYJIBI, CBS3BIBAIONINC NAHHYIO (DU3UYECKYI0 BEIMYHUHY C JPYTUMHU
BEJIMUYMHAMU, BRIYUCIATH 3HAUCHUE (PU3NUECKON BEJTMUHHBI;

AHAIN3UPOBATh (U3NYECKUE TMPOIECCHl M SBJICHUS, UCHOIb3Ys (PU3NYECKHE 3aKOHBI U
OpUHIMIBL: 3akoH OMa, 3aKOHBI TIOCTEAOBATENbHOTO U MAPAIIENBbHOTO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyns—JIeHna, 3akoH 3JIEKTPOMAarHMTHOM  WHIYKIMH, 3aKOH
MPSIMOJIMHEMHOTO PacIpOCTpaHEHHUsI CBETA, 3aKOHBI OTPAKEHUS CBETa, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHHME OWHIITeHHa 111 Qorodddexra, 3aKOH COXPaHEHUS] HHEPTUU, 3aKOH
COXpPAaHEHHUsSI MMIYJbCa, 3aKOH COXPAHEHHUs DIIEKTPUUECKOrO 3apslia, 3aKOH COXpPaHEHUs
MaccoBOI'0 4YMciia, MOCTyjlaThl bopa, 3aKOH paJuMOakTUBHOrO pacmnajaa, IpU 3TOM pas3inyaTh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOe BBIPAKEHHE U YCIOBUS (TPaHMIIBI,
00yacTi) NPUMEHUMOCTH;

OTIpEIeNATh HAIpPaBJICHWE BEKTOpA MHAYKIMA MAarHUTHOTO IOJIS MPOBOJHUKA C TOKOM,
cuibl Ammnepa u cuiiel JlopeHna;

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

BBITMOJHATh JKCIIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SBJICHUM W MPOLECCOB C
UCIIONIb30BAaHMEM TPSMBIX W KOCBEHHBIX HW3MEpPEHUH: Tpu 3TOM  (POpPMYITHUPOBATH
npobnemMy/3ajady W TUNOTE3y y4eOHOTrO OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHUS, TPOBOAMUTD OMBIT M OPMYITUPOBATH BHIBOIBI;

OCYIIECTBIISATh TIPSIMbIE W KOCBEHHBIE H3MEPEHHUS (U3MYECKUX BEIUYUH, TPH STOM
BBIOMpATh ONTUMANBHBIA CHOCOO H3MEpPEHUsT M WCIOIb30BaTh HM3BECTHBIE METOIBI OICHKH
MOTPENIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEJIMYUH C UCTIONB30BaHUEM MPSIMBIX H3MEPECHU:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YyIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
bu3MYeCKUX BENWYMH B BHJAE TaOmUIl M TpapuKOB, MAelaTh BBIBOABI IO pe3yiabTaTam
UCCJIEIOBAHMUS,

coOnronarh mpaBuiaa O€30MacHOTO TpyAa MPHU TPOBEACHUM HCCIECIOBAaHUN B paMKax
y4eOHOrO0 SKCIIEPUMEHTa, Y4eOHO-UCCIEOBATENICKOM M TMPOEKTHOW JESTENbHOCTH C
UCIOJIb30BAHNEM U3MEPHUTEIBHBIX YCTPOUCTB U JIA0OpaTOPHOTO 000PYAOBAHHUS,



pemiath pacy€THble 3aJaud C SIBHO 3aJaHHOM (pU3MUYECKOW MOJENbI0, HCIONIb3Ys
(bu3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBMS 331a4l BbIOUpPATh (PU3MUECKYIO
MO/JIeNIb, BBIACIATH (DU3NYECKHE BEIUYMHBI M (POPMYIBI, HEOOXOAMMBIE Ui €€ pelICHHS,
IPOBOJIUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MTOJIyYEHHOTO 3HaUeHUsI (PU3MUEeCKON BEINUHHBI,

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

UCTONB30BaTh MPH PEUICHWHM YYEeOHBIX 3aJad COBPEMEHHbIE HH(OPMAIOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAlMM U IPEICTaBICHHUs y4yeOHOH u
HAYYHO-TIOMYJIIPHONH HMH(OpMAIUM, NOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh [10JIy4aeMyt0 HH(POPMALUIO;

OOBSICHATH MPUHIUIIBI IEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOMUCTB, pa3InyaTh
yCIIOBHS UX 0€3011aCHOI0 MCII0JIb30BaHMsI B [TIOBCEJHEBHOM JKU3HU;

NPUBOUTH TPUMEPHI BKJIJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(QH3UKOB B Pa3BUTHE
HAaYKH, B 00BsCHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHHA;

UCTIOJIB30BAaTh TEOPETHUECKUE 3HAHUSA TO (U3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHus 6€30MaCHOCTH MIPHU OOpALIEHUHU C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, JJIS
COXPaHEHMsI 3/I0POBbsI U COOJIIOJICHUS HOPM IKOJIOTUYECKOTO ITOBEICHUS B OKPYXKAIOILEH cpene;

paboTaTh B IpyIIIE C BHIIOIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIeH, IUIAHUPOBATh padoTy
TPYIIIbI, PAalMOHAIBFHO paclpeneNiarTh OOS3aHHOCTH W IUIAHUPOBATh JICATEIBHOCTH B
HECTaHJAPTHBIX CUTYaLUsX, aJ€KBaTHO OLICHMBATH BKJIAJ KaXIOrO M3 yYaCTHUKOB T'PYIIIBI B
peleHre paccMaTpuBaeMOi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoanvecTBo yaco
Ne n/n HanmeHnoBaHue pa3iejioB 4 TeM NPOrPaMMbl R JIeKTpOHHbIe (nppoBHLIC)
e pasn porp Beero KoHnTpoJbHbIe [pakTuyeckue 06PA30BATENBHbIE PECYPChI
padoThI padoThI
Paznen 1. PU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
bubnmuoreka [JOK
1.1 ®u3KKa ¥ METOAbI HAYYHOI'O O3HAHUS 2 https://m.edsoo.ru/7f41bf72
HWroro no pasneny 2
Paznean 2. MEXAHUKA
bubnuoreka [JOK
21 Kitiiemariiia > https:/m.edsoo.ru/7f41bf72
bubnuoreka IJOK
22 Alunamitka 7 hitps://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHCHHS B MEXaHUKE 6 1 1 }]?:tlgjsj'l;/(;r:eelifs(liorﬁ TE41bET2
HWroro mo pazpeny 18
Pa3znen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOAUNHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KHHETHIECKON TEOPHH 9 1 EES:'P/[/(;:eeIiiascl){)orIé TE41bET2
32 OCHOBBI TEPMOANHAMHKI 10 1 E:S:'?/ﬁeeﬁ(ﬁ)orﬁ 784 1bF72
33 ArperaTHbIe COCTOSTHHS BemecTBa. Pa30BbIe epexoabl 5 E;IS:'P/[/(EeeIiiasc]){)orIé 784172
HWroro no pazneny 24
Pasznen 4. 9JIEKTPOJUHAMHUKA
bubauoreka [IOK
41 JNEKTpOCTATHKA 10 1 https://m.edsoo.ru/7f41bf72
49 ITocTosiHHBIN 3NeKTpUYecKuil TOK. TOKH B pa3nu4HbIX 12 1 bubmmorexa LIOK
’ cpemax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOe Bpems 2
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 68 3 3



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

11 KJIACC

Koun4uecTBOo 4acoB

Ne Hauvenopanue pasaeos u rem DJIeKTpOHHBIE (1M POBbIe) 00pa3oBaTe/IbHbIE Pecypchl
W HpOrpaMMBI Beero Kounrtpoabubie [pakTuyeckue Y augp P pecyp
padoThI padoThI
Pa3zpen 1. 9JIEKTPOJUMHAMHUKA
1.1 MarmuTHOE noste. SneKTpoMarHuTHaA 11 1 3 bubnuoteka [IOK https://m.edsoo.ru/7f41¢97¢
UHAYKLHSA
HWroro no pasneny 11
Pa3znen 2. KOJIEBAHUS Y BOJIHbBI
2.1 Mexamieciue 1 S1eKTpOMArHITHbIC 9 1 bubmmoreka LIOK https://m.edsoo.ru/7f41¢97¢
KoJeOaHus
2.2 MexaHH9ecKUe U JIEKTPOMarHUTHBIC BOJHBI 5 1 Bubnmmotexa LIOK https://m.edsoo.ru/7f41c¢97¢
2.3 OnTHka 10 3 bubmuoteka LIOK https://m.edsoo.ru/7f41¢97¢
HWroro mo pazpeny 24
Pazzen 3. OCHOBBI CHELHUAJIBbHOM TEOPUU OTHOCHUTEJBbHOCTH
3.1 R 4 1 bubmuoteka LIOK https://m.edsoo.ru/7f41¢97¢
OTHOCHTEIBHOCTH
HWroro mo pazpemy 4
Pa3znea 4. KBAHTOBAS ®U3UKA
4.1 DJIEMEHTBI KBAHTOBOM ONTHKH 6 bubmmoreka LJOK https://m.edsoo.ru/7f41¢97¢
4.2 Crtpoenune aTroMa 4 Bubnmmorexa LIOK https://m.edsoo.ru/7f41c¢97¢
4.3 ATOMHOE SAIpO 5 Bubnmmorexa LIOK https://m.edsoo.ru/7f41c¢97¢
HWroro mo pazpemy 15
Pazzen 5. SJIEMEHTbI ACTPOHOMMWHU U ACTPO®U3NKH
5.1 \ DJIeMEHTBI aCTPOHOMHH H acTPODH3UKU 7 1 bu6mmoteka L{OK https://m.edsoo.ru/7f41¢97¢
HWroro no pasneny 7
Paznen 6. OGOBILIAIOLIEE IOBTOPEHUE
6.1 | OGobmaroliee NOBTOpeHHe 4 bubmuoreka IIOK https://m.edsoo.ru/7f41¢97¢
HWroro no pasneny 4
PesepBHOE Bpems 3
OBIEE KOJIMYECTBO YACOB I1O I[ITPOTPAMME 68 4 7



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

YACTHOE OBHIEOBPA30OBATEJIbHOE YUPEXJIEHNE

«OBHIEOBPA30OBATEJIbHAS IIKOJIA

C YI'JIVBJIEHHBIM U3YVUEHUEM MHOCTPAHHBIX A3bIKOB

«MHUP 3HAHUMN»

143422, MockoBckas 001., KpacHoropckuii p-H,
c. [lerpoBo-/lanbuee, yi. AnekcanapoBckas, 1. 4

[MTPUHATO

MeToarueckuM COBETOM

YOV mikona ¢ yriayOieHHbIM
U3y4CHUEM HWHOCTPAHHBIX S3BIKOB

«Mup 3HaHUI»
[IpoTokon Ne 1 ot 31.08.2023 1.

KanengapHo-reMaTuueckoe miaHUpOBaHHUE K
paboueii mporpamme
y4eOHOro MpeaMeTa, Kypca
«Duznka»
10 ximacc 2023-2024 y4eOHbIi TOT

ba3oBbIi1 ypoBeHb

r. Kpacnoropck
2023 1.

T.: 8-915-389-88-36
T.: 8-498-601-09-10

COT'JTIACOBAHO
3amecTtuTens nupekropa no YBP
/ Cyxanosa 1.C.
2023 r.

VYaurens: Menpaukona 1.10.



Ne KosmmuecTBo 4yacoB [nannpyemas DJIeKTPOHHbIE
Kountpoa AaTa nupposbie Yuer
o/ Tema ypoka Beero LHLIe IpakTu4ec dakTHYeCKas 06Pa30BATETbHBIE paGoueii
n padoThl Kue padors! ara pecypcbl NPOrpaMMbl
BOCIIUTAHUS
I?P;:I/Ié(ae—H I;ayiilz 04.09-08.09 Bu6morexa LIOK
1 pupoze. Hay 1 https://m.edsoo.ru/ff0c32e
METOIBI TIO3HAHUS )
OKpPY’KaIoIIero MUpa =
Poub 1 MecTo Gu3NKH B 04.09-08.09
oot Busorea 10K
2 P i 1 https://m.edsoo.ru/ff0c33e
KapTHHBEI MUPA, B 6
MPaKTUYECKOUN 2
JIESATEIIBHOCTH JII0 e
MexaHnyeckoe JBUKEHUE. 11.09.-15.09
OTHOCUTETHLHOCTh bubamnoreka [JOK
3 MEXaHNYECKOTO IBIDKEHUS. 1 https://m.edsoo.ru/ff0c350
ITepememenue, CKOpOCTh, 8
YCKOpEeHHE
PaBHOMEDHOE 11.09.-15.09 bubaroreka [TOK
4 PHO 1 https://m.edsoo.ru/ff0c362
MIPSIMOJIMHEHHOE TBIKECHUE 0
PABHOVCKODEHHOE 18.09.-22.09 bubarorexa [TOK
5 YOKOPX 1 https://m.edsoo.ru/ff0c372
MIPSIMOJIMHEHHOE TBIKECHUE .
o | St Buores 10K
p A https://m.edsoo.ru/ff0c39¢cc
IaICHUS
KpuBonunelinoe 25.09.-29.09
7 JIBIDKCHHME. [IBIDKEHHE 1 Bbubnuoreka [IOK
MaTepUalIbHON TOUKH MO https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
TpuHIHI 25.09.-29.09
OTHOCHUTEIFHOCTH Bbubnuoreka [IOK
8 lammunes. UneprinansHbie 1 https://m.edsoo.ru/ff0c3be
cucteMsl orcyera. I[lepBblit 8
3akoH HploToHa
9 Macca Tena. Cuna. 1 2.10.-06.10 bubnnorexa [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

10

11

12

13

14

15

16

17

[IpuHuMn cynepno3uuu
cui. Bropoit 3akoH
HreroTona s
MaTepHaaIbHON TOUKH

Tperuit 3axoH Hetotona
JUI MaTepUaIbHBIX TOYEK

3aK0H BCEMUPHOTO
TsaroreHus. Cuia TSOKECTH.
[epBast kocMuueckas
CKOPOCTb

Cuna ynpyroctu. 3akoH
I'yka. Bec tena

Cuna tpeHus.
KoaddrmmenT tpenus.
Cuita conpoTHBIECHUS IPU
JBIDKCHUH Tella B
XKHUIKOCTH JIH Ta3e

[ocrymatensHOE 1
BpamaTeIbHOe TBHKCHUE
a0COIOTHO TBEPIOTO TETa.
Mowment cunsl. ITimedo
CHUJIBI. Y CIIOBUS
paBHOBECHS TBEPJOTO Tena

HNmnynbe MaTepuanbHON
TOYKH, CUCTEMBI
MaTepUalbHBIX TOYEK.
Wmnysse cuitel. 3aK0H
COXpaHEHHS UMITYJIbCa.
PeakTuBHOE OBHKECHUE

Pabota 1 MOIIHOCTH CHJIBI.
Kunernueckas sHeprus
MaTepuaJIbHON TOUKH.
Teopema 00 U3MEHEHUH
KMHETUYECKOM 3HEpruu

HOTGHIII/IaJILHaSI OHEPIus.

[HoTenuuansHas sHEPrUst
yIpyro aeGopMUpOBaHHOM

2.10.-06.10

9.10.-13.10

9.10.-13.10

16.10.-20.10

16.10.-20.10

23.10.-27.10

23.10.-27.10

07.11.-10.11

https://m.edsoo.ru/ff0c3be
8

bubanorexa [JOK
https://m.edsoo.ru/ff0c3be
8

Bbubnnorexa [JOK
https://m.edsoo.ru/ff0c3d0
0

bubamnoreka [JOK
https://m.edsoo.ru/ff0c3el
8

bubamorexa [JOK
https://m.edsoo.ru/ff0c3{76

bubaroreka [TOK
https://m.edsoo.ru/ff0c41a
6

bubaroreka [TOK
https://m.edsoo.ru/ff0c43d
6

Bbubaunorexa [IOK
https://m.edsoo.ru/ff0c450
2

Bbubaunorexa [TOK
https://m.edsoo.ru/ff0c461
a



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a

18

MPY>KUHBI. IloTeHnuanpHas
OHEPIrud Teiia BOIM3HU
TOBEPXHOCTHU 3emin

[ToreHnuanbHbIE U
HEMOTEHIUAILHEIE CUITEL.
CBs13b paboTEI
HEMOTEHIMAILHEIX CHII C
H3MEHEHHUEM
MEXaHUUECKOH SHEPTUU
CHCTEMEI TeJl. 3aKOH
COXpaHCHHS
MEXaHUIeCKOH YHEPTHU

07.11.-10.11

bubaunorexa [JOK
https://m.edsoo.ru/ff0c478
c

19

JlabopaTopnast pabota
«HMccnenoBanue cBs3u
PpaboTHI CHJIBI C
HU3MEHEHHEM
MEXaHUYIECKOW IHEPTUU
TeJa Ha puMepe
PaCTSHKEHHST PE3UHOBOTO
KIyTay

13.10.-17.10

20

KontpomnpHas pabdora mo
teme «KuHemartnka.
JnHamuyka. 3aKOHEI
COXPaHCHHS B MCXaHUKE)

13.10.-17.10

bubaroreka [TOK
https://m.edsoo.ru/ff0c4b7
4

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-
KHHETUYECKOH TEOpHH.
BpoyHoBcKkoe aBMKEHHE.

Muddysus

20.11.-24.11

bubarorexa [TOK
https://m.edsoo.ru/ff0c4dc
2

22

Xapakrep IBIKECHUS U
B3aMMOCHCTBUS YaCTHI]
BemecTBa. Mozenu
CTPOEHUS ra3oB,
KUAKOCTEN U TBEPIBIX TET

20.11.-24.11

23

Macca Mosexyi.
KonnuecTtBo BemecTsa.
[TocTtosiHHast ABorajpo

27.11.-01.12

24

TemnoBoe paBHOBECHE.
Temneparypa u e€
u3mepenue. Llkana

27.11.-01.12



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

temreparyp Llenbcust
Wneanpubiii raz B MKT.

04.12.-08.12

25 OCHOBHOE ypaBHCHHUE bubmorexa HOK
yp https://m.edsoo.ru/ff0c4fde
MKT
AbGcomoTHas TeMIeparypa 04.12.-08.12
26 p https://m.edsoo.ru/ff0c511
JBIDKEHUS MOJICKYIL.
e
VYpaBHenue Menzeneena- =
Knaneiipona
27 3akon JlanpToHa. "a30BBIE 11.12.-15.12
3aKOHBI
JlaboparopHas pabota 11.12.-15.12
«HccnenoBanue
28 3aBUCUMOCTH MEXTY
mapaMeTpaMu COCTOSTHUS
Pa3peKEHHOTO Ta3ay
532:55(;1?1\?101"231; 1 UX iz bubmorexa LOK
29 A https://m.edsoo.ru/ff0c570
rpadudeckoe .
IIpeCcTaBICHUE =
BuyTtpenHsis sHeprus 18.12-22.12
TEePMOJMHAMUYECKOU
venens. Komoeorso Bubmiorera LIOK
30 ) https://m.edsoo.ru/ff0c595
TEIUIOTHI U paboTa. )
Buytpennss sHeprus =
OJIHOATOMHOTO HJIeaTbHOTO
rasa
09.01-12.01 Bubmorexa [IOK
31 Buas! Teronepenaun https://m.edsoo.ru/ff0c5c3
6
VnenpHas TEMI0EMKOCTD 09.01-12.01
BemecTBa. Konuuectso Bubmorexa [TOK
32 TETUIOTHI NIPH https://m.edsoo.ru/ff0c5c3
Terionepeaaye. 6
A nmabaTHEIH mporiecc
33 [epBsrIii 3axoH 13.01-19.01 bubnnorexa [JOK

TEPMOJUHAMUKU U €TO

https://m.edsoo.ru/ff0c5efc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

MPUMCHCHHUC K

H30TIpOIIECcaM
He§6£:CT(I)/IMOCTL . 13.01-19.01 Bubmiorexa [[OK
34 TPOTICCCOB B MPHPOAC. https://m.edsoo.ru/ff0c623
Bropoii 3akoH 0
TEPMOJAUHAMUKHU =
n cifc 22.01-26.01 Bbubnnorexa [JOK
35 PHHIII ACACTBHA T https://m.edsoo.ru/ff0c600
KII/] TermioBoi MalluHBI a
36 Hukn Kapno u ero KITJ 22.01-26.01
37 DKOJIOruYecKre mpoOIeMbl 29.01-02.02
TEIUIO3HEPTETHKH
O6o06marmui ypox 29.01-02.02 bubnuoreka [TOK
38 «MonekysipHas GpHu3HKa. https://m.edsoo.ru/ff0c693
OCHOBBI TEPMOIUHAMUKI 8
Koot o Busmorea 101
39 yIAp https://m.edsoo.ru/ff0c6as
¢usnka. OCHOBBI 0
TEPMOAUHAMUKID =
[Mapoo6pazoBanue u 5.02-9.02 Bubmorexa [IOK
40 KoHzeHcanus. Mcnapenue https://m.edsoo.ru/ff0c63b
U KUTICHUE 6
oATic::;ggﬁsz; BJIYKHOCTh 102 bubmorexa LHOK
41 o https://m.edsoo.ru/ff0c64d
BO3ayXxa. HachImeHHbIH 3
nap =
Teépnoe Teno. 13.02-16.02
Kpucranmuaeckue u
2 | Ammcrponms evolicrs Bubmiorera LIOK
P https://m.edsoo.ru/ff0c65f0
kpucrtaioB. JXXunkue
kpuctauisl. CoBpeMeHHBIE
MaTepHaIbI
KHH;:;Z};PZ: - 19.02-22.02 Bbubaunorexa [IOK
43 p LU https://m.edsoo.ru/ff0c670
VY nenbHas Teriora 3
wraBnerns. CyOnumanus =
44 YpaBHeHME TEIIOBOTO 19.02-22.02 Bubmorexa [IOK

Oananca

https://m.edsoo.ru/ff0c682



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

0

DJNeKTpU3aus Tell. 26.02-01.03
45 DJIeKTPUYECKUI 3apsia. Bubmmorexa IIOK
JIBa BHIa AIEKTPHYECKIX https://m.edsoo.ru/ff0c6becc
3apsI0B
[IpoBomHMKH, 26.02-01.03
46 iI(/)I;HCKToI;P(I)KI:HI:IIKH 3akoH bubmorexa LHOK
YpOBOX ' https://m.edsoo.ru/ff0c6bee
COXpaHCHHS
AJIEKTPUYCCKOTO 3apsiia
g | S s B 10K
4 N https://m.edsoo.ru/ff0c6ced
AIEKTPHYCCKUH 3apsi
HamnpsokéHHocTb 04.03-07.03
48 Tipmmm cynepnosmun Butmmorexa LIOK
PHHR ynep " https://m.edsoo.ru/ff0c6df2
ANEKTPHYECKIX TTOJIEH.
Jlnann HanpsKEHHOCTH
Pabora cu 13.03-15.03
49 3JEKTPOCTATUYECKOTO Bubmorexa [IOK
noiis. [loreHmmanr. https://m.edsoo.ru/ff0c6100
Pa3HOCTH IOTEHIIMAIOB
[IpoBogHUKH 1 13.03-15.03
JTUDJIEKTPUKHU B bubarorexa [TOK
50 ANEKTPOCTATHIECCKOM IIOJIE. https://m.edsoo.ru/ff0c701
Husnextpuueckast 8
MIPOHHUIIAEMOCTh
DEKTPOSMKOCTE 18.03-22.03 bubaroreka [TOK
51 P ’ https://m.edsoo.ru/ff0c712
Kongencarop 6
I?:;K:}gg:x)x(;ﬂ; ;H(;(:;OFO 18.03-22.03 Bubmiorexa [[OK
52 A pa. P https://m.edsoo.ru/ff0c72c
3apsHKEHHOTO 0
KOHJIeHCAaTopa -
JlaGoparopnas pabota 01.04-05.04
53 "U3zmepenne
3JIEKTPOEMKOCTH
KOHJieHcaTopa"
54 [Ipunuun neicTBus u 01.04-05.04



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

MIpUMEHEHHE
KOHJICHCaTOpOB,
KOIIUPOBAJILHOTO
amnmapara, CTpyHHOro
MIPUHTEpA.
DnexTpocTaTudecKas
3aIuTa. 3a3eMIIEHNE
ANEKTPOIPHOOPOB

55

DneKTpU4ecKuil ToK,
YCIIOBHS €T0
CYIIECTBOBAaHMS.
[HocTosiHuEIM TOK. Cuna
Toka. Hanpsiokenwue.
ComnportuBieHue. 3aK0H
Owma a7t ygacTka Ienu

08.04-12.04

56

57

[MocnenoBarenbHoE,
napajie’]bHOe, CMEIIaHHOe
COCTMHEHUE POBOJHUKOB.
JlabopaTopras pabdora
«/3y4eHne CMeIIaHHOTO
COCTMHEHUS PE3UCTOPOBY»

PaGora 1 MOIIHOCTH
ANEKTPHYECKOTO TOKA.
3akoH [xoyns-Jlenua

08.04-12.04

10.04-19.04

bubanoreka [JOK
https://m.edsoo.ru/ff0c7410

bubaroreka [TOK
https://m.edsoo.ru/ff0c783
8

58

59

60

3axkoH OMa 111 HOJIHOM
(3aMKHYTO)
IIEKTPUUYECKOH IeTIH.
Koportkoe 3ambIkanue.
JlabopaTopras padora
«3mepenne I/C
HCTOYHHKA TOKA U €T0
BHYTPEHHETO
COTIPOTHBIICHUS

OneKTpoHHas
MIPOBOAUMOCTB TBEP/IBIX
METaJUIOB. 3aBICHMOCTh
COIIPOTHUBIICHHS] METAILIOB
OT TeMIepaTypsbl.
CBepXIpoBOIUMOCTh

DIIEKTPUYECKHI TOK B

10.04-19.04

22.04-26.04

22.04-26.04

bubarorexa [TOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

BakyyMe. CBolicTBa
AJIEKTPOHHBIX MTYYKOB
[MomympoBOTHUKY, UX 02.05-03.05
coOCTBEHHAS U MIpUMeECHAs
61 npoBoauMocTs. CBolicTBa 1 bubanorexa [JOK
p—n-niepexoja. https://m.edsoo.ru/ff0c84ae
[TomynpoBOTHUKOBEIC
IpudopsI
DNEeKTPHUUECKUI TOK B 02.05-03.05
pacTBOpax M pacruiaBax bubnuoreka [TOK
62 AJIEKTPOJIUTOB. 1 https://m.edsoo.ru/ff0c82b
DIEeKTPOIUTHIECKASI a
JUCCOLIMAIUS. DIEKTPOIIN3
DNEKTpUYECKUN TOK B 06.05-08.05
63 razax. CaMoCTOSATEIbHBIN 1 bubaunorexka [JOK
1 HECaMOCTOSTEIIbHBIN https://m.edsoo.ru/ff0c84ae
pa3psa. Monnus. [lnazma
DeKTpuYecKue MPHOOPHI 06.05-08.05
P https://m.edsoo.ru/ff0c86fc
npumenenue. Ilpasuia
TEXHHKH 0€3011aCHOCTH
OB0BLAIOLLII YDOK 15.05-17.05 bubarorexa [TOK
65 HHATOTILITH YD 1 https://m.edsoo.ru/ff0c88b
«DNEKTPOANHAMHKAY o
KontponpHas padora mo 15.05-17.05
66 IT_[exeTngf;;;p OCTATHKA. | Bubmorexa [IOK
. https://m.edsoo.ru/ff0c8a8a
3JIeKTpUYeCKUi TOK. Toku
B pas3IMYHBIX Cpeaax»
PesepBHblit ypok. 20.05-29.05 Bubmorexa [IOK
67 KonrponbHas pabora 1o 1 https://m.edsoo.ru/ff0c8cS
TeMe "DnekTpoauHaMuka" 6
68 (P;egsg BI:},(I)H 31’41;101‘- OK TI0 1 200972005 bubmmorexa [IOK
HIAIOILIH YD https://m.edsoo.ru/ff0c8f6c
temaM 10 kiacca
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

YACTHOE OBHIEOBPA30OBATEJIbHOE YUPEXJIEHUNE

«OBHIEOBPA30OBATEJIbHAS IIKOJIA

C YI'JIVBJIEHHBIM U3YVUEHUEM MHOCTPAHHBIX A3bIKOB

«MHUP 3HAHUMN»

143422, MockoBckas 001., KpacHoropckuii p-H,
c. [lerpoBo-/lanbuee, yi. AnekcanapoBckas, 1. 4

[MTPUHATO

MeToarueckuM COBETOM

YOV mikona ¢ yriayOieHHbIM
U3y4CHUEM HWHOCTPAHHBIX S3BIKOB

«Mup 3HaHUI»
[IpoTokon Ne 1 ot 31.08.2023 1.

KanengapHo-reMaTuueckoe miaHUpOBaHHUE K
paboueii mporpamme
y4eOHOro MpeaMeTa, Kypca
«Duznka»
11 kmace 2023-2024 y4eOHbIi TOT

ba3oBbIi1 ypoBeHb

r. Kpacnoropck
2023 1.

T.: 8-915-389-88-36
T.: 8-498-601-09-10

COT'JTIACOBAHO
3amecTtuTens nupekropa no YBP
/ Cyxanosa 1.C.
2023 r.

VYaurens: Menpaukona 1.10.



n/n

Tema ypoka

KoaunuecTBo yacoB

KonTponbHsble

Bceero
padoTHhI

IIpakTnyeckue
padoThI

Ilnanupyemas
jaarta

daxkTHueckas
mara

DJIeKTPOHHBIE NH(POBHIE
oOpa3oBaTe/ibHbIE

pecypcsl

Yuer
padoueii
NMPOrpaMMbl
BOCIIUTAHUS

IlocTostHHBIC
MAar"HuThl ¥ UX
B3aMMOJCICTBUE.
MaruauTtHoe 1oJe.
Bekrop marauTHOM
UHAYKUMY. JInHUM
MarHUTHOH HHIYKINU

04.09-08.09

bubanoreka [JOK
https://m.edsoo.ru/ff0c9778

MaruuTHoe noJye
MIPOBOTHHKA C TOKOM.
OneIT Dpcreaa.
BsaumonetictBue
TIPOBOTHUKOB C
TOKOM

04.09-08.09

bubanoreka [JOK
https://m.edsoo.ru/ff0c98fe

JlabopaTopuas
pabota «3y4yeHue
MarHUTHOTO HOJIS
KaTYLIKH C TOKOM»

11.09.-15.09

bubanoreka [JOK
https://m.edsoo.ru/ff0c98fe

JHelictBue
MarHMTHOTO TOJISI Ha
MIPOBOJIHHK C TOKOM.
Cuna Amnepa.
JlabopaTopHnas
pabora
«HMccnenoBanue
JIeUCTBUS
MOCTOSIHHOTO
MarHuTa Ha paMKy C
TOKOM»

JHetictBue
MarHUTHOTO TI0JI Ha
JIBIDKYIIIYIOCS
3apsHKEHHYIO
gactuiy. Cuna
Jlopenna. Pabora
cuuiel JlopeHna

11.09.-15.09

18.09.-22.09

bubaroreka [JOK
https://m.edsoo.ru/ff0c9acO

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

DNeKTpOMarHuTHas
nHaykuud. [Totok
BEKTOpa MarHUTHOMN
unaykuu. 3J1C
WHAYKIHH. 3aKOH
3JIEKTPOMAarHUTHON
uHaykunu Papanes

18.09.-22.09

JlabopaTopHas
pabota
«HccnenoBanue
SIBJICHUSI
ANEKTPOMArHUTHON
WHTYKIUAD»

25.09.-29.09

bubanoreka [JOK
https://m.edsoo.ru/ff0cal 50

NHIyKTUBHOCTD.
SIBnenue
camonHaykuuu. J1C
CaMOMHIYKLUH.
OHeprus MarHuTHOTO
TOJIS1 KaTyILKH C
TOKOM.
DJEeKTPOMarHUTHOE
moJie

TexHuyeckue
YCTpOICTBa U UX
IpUMEHEHHE:
MOCTOSIHHBIE
MAarHuTHl,
3JIEeKTPOMAarHUTEHI,
3JIEKTPOJBUraTeNb,
YCKOPHUTEIH
3JIeMEHTAPHBIX
yacTull,
UHAYKIMOHHAs Me4b

25.09.-29.09

2.10.-06.10

bubanorexa [TOK
https://m.edsoo.ru/ff0ca600

10

O6o0marmui ypox
«MaruuTHoOE moe.
DNeKTpOMarHUTHAS
WHTYKITHSD

2.10.-06.10

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

11

Kontponsnas pabora
1o treme «MarHuTHoe
oJe.

9.10.-13.10

bubnnorexa [IOK
https://m.edsoo.ru/ff0cad58



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58

12

DNeKTpOMAarHUTHAsI
WHTYKITHSD
CB0OOIHEIE
MeXaHHUYECKHe
KOJICOaHUSI.
TI'apmonnueckue
KOJICOAHUS.
YpaBHenue
TapPMOHUYECKUX
KOJICOaHUH.
IIpeBpaienue
SHEepPruu

9.10.-13.10

bubanoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaGopatopHas
pabota
«HccnenoBanue
3aBUCHMOCTH
MEepPHO/Ia MaJIbIX
KonebaHui rpy3a Ha
HHUTH OT JAJTHHBI HUTH
Y Macchl Tpy3a»

16.10.-20.10

14

KonebarenbHbIin
KoHTYp. CBOOOTHBIE
3JIeKTPOMAarHUTHEIE
KoJIeOaHUs B
HJIEAJIBHOM
KoJIe0aTENbHOM
KOHTYpe. AHaJIOTHus
MEXTY
MEXAHUYECKUMU U
3JIEKTPOMATrHUTHBIMH
KOJIEOaHUSIMU

16.10.-20.10

bubaroreka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona.
3aKoH COXpaHEHUs
OHEPIrvuu B HACAJIbHOM
KoJiebaTenbHOM
KOHTYp€

23.10.-27.10

Bbubnnorexa [IOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasnenue o
3aTyXaloMnuX
KOJICOAHUSAX.
BriHyX1eHHBIE

23.10.-27.10

bubnuorexa [IOK
https://m.edsoo.ru/ff0cbb86



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

MEXaHHYECKUE
kosnebanus. Pe3oHaHc.
BrinyxeHHBIE
3JEKTPOMArHUTHEIC
Kose0aHus

17

IIepeMeHHsII TOK.
CuHycouanbHbIN
MEPEMEHHBIH TOK.
MouHoCTh
MEPEMEHHOTO TOKA.
AMIITUTYHOE U
JIEHCTBYIOILIEE
3HAYEHHE CHJIBI TOKA
1 HaTIPSDKCHHS

07.11.-10.11

bubaunoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpaucdopmarop.
IIpousBoactso,
nepenada u
noTpedIieHue
3JIEKTPUYECKOI
SHEPTUH

07.11.-10.11

19

20

YerpolcTBo 1
MPaKTUYECKOE
MPUMEHEHUE
3IEKTPUUYECKOTO
3BOHKA, FeHepaTopa
MEePEMEHHOTO TOKa,
JIMHUA
3JeKTponepeaay

DKOJOTHYECKHE
PHUCKHU IIpH
MIPOU3BOJICTBE
3JIEKTPOIHEPTHH.
Kynsrypa
HCIIOJIb30BaHUS
3JIEKTPOIHEPTHH B
MOBCETHEBHOM KU3HU

13.10.-17.10

13.10.-17.10

bubarorexa [TOK
https://m.edsoo.ru/ff0cc324

21

MexaHnuueckue
BOJIHBI, YCJIOBUSA
pacmpocTpaHeHusl.
ITepuon. CkopocTh

20.11.-24.11

bubnuorexa [IOK
https://m.edsoo.ru/ff0cca54



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

22

23

24

25

26

27

28

pacnpocTpaHeHus u
JUIMHA BOJIHBI.
ITonepeunsie u
MPOOJIbHBIE BOJHBI

3Byk. CxopocThb
3ByKa. ' poMKoCTh
3ByKa. BricoTa ToHA.
TemOp 3Byka

DNeKTpOMarHUTHBIE
BOJIHBI, X CBOWCTBA U
ckopocts. [kana
QJICKTPOMAriuTHBIX
BOJIH

TIpuHIMIBL
PaAMOCBS3H U
TEJIEBUICHUA.
Pa3Butue cpencts
cBs3U. Pagmonokanus

KonrponbHast paborta
«Koiebanus u
BOJIHBD)

IIpsimonuHeiHOE
pacnpocTpaHeHHe
CBETa B OJJHOPOJIHOMI
cpene. Toueunslii
HMCTOYHUK cBeTa. JIyu
CBeTa

OtpaxkeHue cBeTa.
3aKOHBI OTPAXKEHUS
ceera. [loctpoenue
M300pakeHU B
IUIOCKOM 3epKaie

IIpenomnenue ceera.
TlonHoe BHyTpeHHee
OTpa)KeHHE.
IIpenenpHbli yroiu
IIOJIHOTO
BHYTPEHHETO
OTpaXKECHUS

20.11.-24.11

27.11.-01.12

27.11.-01.12

04.12.-08.12

04.12.-08.12

11.12.-15.12

11.12.-15.12

bubanorexa [JOK
https://m.edsoo.ru/ff0cccOc

bubanoreka [JOK
https://m.edsoo.ru/ff0ccfel

bubanoreka [JOK
https://m.edsoo.ru/ff0cc6{8

bubnnorexa [IOK
https://m.edsoo.ru/ff0cd350

bubnuorexa [IOK
https://m.edsoo.ru/ff0cd4e0

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0cd7{6



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

29

JlabopaTopHas
pabora «3mepeHue
nokasare’s
OPETOMIICHUS
CTEKIIa»

18.12-22.12

bubaunorexa [JOK
https://m.edsoo.ru/ff0cd67a

30

JInn3ssl. [locTpoenue
HU300paKeHMid B
mun3e. opmyna
TOHKOM JIMH3BI.
YBenuyeHue TUH3BI

18.12-22.12

bubaunorexa [JOK
https://m.edsoo.ru/ff0cddle

31

JlaGopaTtopHas
pabota
«HccnenoBanue
CBOWCTB
HU300paKeHUd B
JIMH3aX)

09.01-12.01

32

Hucnepcus csera.
CHOXHBIN COCTaB
6enoro ceeta. L[Ber.
JlaGopatopHas
pabota «Habmronenue
JIACTICPCHU CBETa»

09.01-12.01

33

Wurepdepenums
csera. udpakius
cBeTa.
JudpaknuonHas
pemeTKa

13.01-19.01

bubanoreka [JOK
https://m.edsoo.ru/ff0ced22

34

IlonepeyHoctb
CBETOBBIX BOJIH.
[onspuzanus ceera

13.01-19.01

bubanoreka [JOK
https://m.edsoo.ru/ff0cf02e

35

Onrnueckue
prOOPEI 1
YCTpOMCTBA U
YCIIOBHS UX
0e30I1aCHOr0
MPUMEHECHUS

22.01-26.01

36

I'panuis
MIPUMEHUMOCTHU
KJIACCUYECKOM
MEXaHHUKHU.

22.01-26.01

bubnnorexa [IOK
https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

37

38

39

40

41

42

43

44

IToctynatst
CIeLMaNbHON TeopUn
OTHOCUTEJILHOCTH

OTHOCUTEIBHOCTh
OJTHOBPEMEHHOCTH.
3aMezsIeHUE BpeMEeHH
U COKPAIICHUC JITHHBI

OHeprust ¥ NMITYJIEC
PENSTUBUCTCKON
yacTuIsl. CBs3b
MAaccChl ¢ JHEprueu u
UMITYJIbCOM. DHEeprus
MOKOs

Konrponbnas pabora
«OrnTtuka. OCHOBBI
CIIEL[UAJIbHOM TEOpUH
OTHOCHUTEJIEHOCTH

®otoHbl. Dopmyna
IInanka. DHeprus u
UMITyJIbC (POTOHA

OTKpBITHE U
Hccie0BaHne
thoroaddexra.
Omnpiter A T'.
Cronerosa

3aKOHbI
thoroaddexra.
YpaBHeHue
DHHIITEHHA IS

tdhoroaddexra.

«KpacHas rpanuia»
dboTorpdexra
JaBnenue cpera.
Omneiter I1. H.
JleGenena.
Xumuueckoe
JIEUCTBHE CBETA
Texuuueckue
YCTpOMCTBA U

29.01-02.02

29.01-02.02

5.02-9.02

5.02-9.02

13.02-16.02

13.02-16.02

19.02-22.02

19.02-22.02

bubanoreka [JOK
https://m.edsoo.ru/ff0cfa42

bubaunoreka [JOK
https://m.edsoo.ru/ff0cfc68

bubaunoreka [JOK
https://m.edsoo.ru/ff0cf6f0

bubanorexa [TOK
https://m.edsoo.ru/ff0cfel6

bubaroreka [JOK
https://m.edsoo.ru/ff0cffc4

bubaroreka [JOK
https://m.edsoo.ru/ff0d015¢e

Bbubnnorexa [IOK
https://m.edsoo.ru/ff0d04a6



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

MPAKTHYECKOE
pUMEHEHHE:
(hoTO3NIEMEHT,
(dboTomaTuuk,
cosHevHast baTapes,
CBETONO

45

46

Pemenue 3amad 1o
TeMe «DJIEMEHTEI
KBAHTOBOM OITHKN

Mogens aToma
Tomcona. OnbITHI
Pesepdopna o
PaCCesHHUIO O-YACTHILI.
IInanerapHast Mmoaeib
aToma

26.02-01.03

26.02-01.03

bubaunorexa [JOK
https://m.edsoo.ru/ff0d0302

bubanoreka [JOK
https://m.edsoo.ru/ff0d091a

47

48

49

Iloctynarsl bopa

W3nyuenue u
HOTJIoIEeHHEe POTOHOB
IIpY [IEPEXO/E aTOMA
C OJTHOI'O YPOBHs
SHEPrUM Ha JAPYrou.
Bunel ciektpos

Bomanosrie cBoiicTBa
yacTull. BomHs! 1e
Bpoitns.
KopmyckymsipHo-
BOJIHOBOM Jlyallu3M.
CHoHTaHHOE 1
BBIHYXJICHHOE
W3JIy4eHue

04.03-07.03

04.03-07.03

13.03-15.03

bubanoreka [JOK
https://m.edsoo.ru/ff0d0afa

bubanoreka [JOK
https://m.edsoo.ru/ff0d0afa

bubnnorexa [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKphITHE
PaanoOaKTUBHOCTH.
OmnsiTel Pesepdopna
IO OIIPEAECIICHUIO
COCTaBa
pazoaKTHBHOTO
W3ITy4eHHUS

13.03-15.03

Bubmorexa [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaoticTBa anbda-,
OeTa-, raMMa-

18.03-22.03



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

52

H3JTy4YCHUA. Bnusuaue
PaaguOaKTUBHOCTHU Ha
JKUBBIC OPraHU3MbI

OTKpBITHE TIPOTOHA U
HelTpoHa. M3oTorbI.
Anbga-pacnan.
ONeKTPOHHBIN U
TIO3UTPOHHEIH Oera-
pacnan. 'amma-
U3JIyYeHHE

18.03-22.03

bubaunoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBI3U
HYKJIOHOB B sIJIpe.
SnepHble peakuuu.
SInepHelii peakTop.
ITpob6nemsr,
HNEPCHEKTHBBI,
JKOJIOTUYECKUE
ACTEKTHI SIEPHOU
SHEPreTUKU

01.04-05.04

bubanoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OneMeHTapHbIE
yactunbl. OTKpbITHE
No3uTpoHa. MeTozpl
HAOMIOAEHUA 1
perucTpanyun
3JIEMEHTAPHBIX
yactuil. Kpyrmsrii
CTOJ
«DyHnaMeHTaIbHbIE
B3aMMOJICHCTBHSI.
Enunctso
(hm3MIecKoil KapTHHBI
MHpa»

01.04-05.04

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

55

Bup 38é31H0r0 HEOAa.
CosBe3aus, pKue

3BE3 /b1, TIJIAHETHI, KX
BUANMOC ABHXCHUC.
CoiHeyHast CHCTEMA

08.04-12.04

56

Coumnne. CosHeuHas
AKTUBHOCTb.
McrouHuk sHepruu

08.04-12.04



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

ComaHia u 3BE31

3BE3/1bI, KX OCHOBHEIE
XapaKTePUCTHKH.
3BE3bI TVIaBHOM
[TOCJIEI0BATEILHOCTH.
Bryrpennee
CTpOEHHE 3BE3.
CoBpeMeHHbIE
MPEJICTABICHUS O
MPOUCXOKICHUU U
sposron CoJiHIa 1
3BE3]

10.04-19.04

58

Mneunsiii ITyte —
Hama ["anakruka.
Ilonoxenue u
Jasmkenne ConHIa B
Tanaktuke.
Tanaktuku. Y€pHbie
JBIPBI B SIpAX
TaJlaKTUK

10.04-19.04

59

60

Bcenennas.
Pasberanue ragakTHk.
Teopus bosbuioro
B3pbIBa. PennkroBoe
U3ITyYEHHUE.
MeraranakTuka

Hepemennsie

poOIEMBI
ACTPOHOMHH

22.04-26.04

22.04-26.04

61

Konrponbhas pabora
«ONEeMEHTBI
ACTPOHOMHU H
acTpoU3UKI»

02.05-03.05

62

O6o0maromuii ypox.
Ponb duzuku n
ACTPOHOMHH B
3KOHOMMYECKOM,
TEXHOJIOTHYECKOM,
COLIMAJILHOM U
sTHYecKoi cepax

02.05-03.05




63

64

JACATCIBbHOCTHU
YCJIOBCKa

O600maromuii ypox.
Ponb 1 MecTo dpu3uKu
U aCTPOHOMUH B
COBPEMEHHOU
HAy4YHOU KapTUHE
MHUpa

O6o00maromuii ypox.
Poins pusnueckoit
TCOPHH B
dhopMupoBaHUU
MpeACTaBICHUN O
(usnueckoil kapTuHe
MHUpa

06.05-08.05

06.05-08.05

65

O6o06maronuii ypox.
Mecto dusznyeckoit
KapTHUHBI MUpa B
olmieM psry
COBPEMEHHBIX
€CTECTBEHHO-
Hay4YHBIX
npecTaBIeHUN O
npHupoie

15.05-17.05

66

PeszepBHbI ypoOK.
MaruutHoe moe.
DNeKTpOMarHUTHAS
WHITYKITUS

15.05-17.05

67

PeszepBHblil ypoOK.
Ontuka. OCHOBBI
CIIEUAIbHOM Teopuu
OTHOCHTEIIbHOCTH

20.05-29.05

68

PesepHblil ypok.
KsanToBas pusuka.
OneMeHTsI
aCTPOHOMHU H
acTpopHU3UKH

20.05-29.05

Bbubaunorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIbBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

» ®usmnka, 10 knacc/ Mskumes ['.5., byxosnes b.b., Corckuit H.H. mon penakuueit
[MapdenTreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemmenuey

» ®uswnka, 11 kiracc/ Msakumes ['.J1., byxoBues b.b., Yapyrua B.M. non penakuueit
[MapdentreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «lIpocBemenuey
METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

KonTtponsHble u camocTosiTenbHbIe padoThl 1o ¢usnke. 10-11 kmace/ ['pomuesa O. U.
Metoanueckoe ocodue i yuutenei k yueouuky Ilepsimkuna A. B. "®@uzuka. 10-11

kiacc" 'pomuena O.U.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://resh.edu.ru/



