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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOro YpOBHS Ha YpPOBHE CpeJHEro oOuero oopa3oBaHMs
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpexactaBieHHbix B PI'OC COO, a Takke ¢ yd€rom
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHMS W KOHICIIMU MPETNOoJaBaHUsl y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTeNbHBIX  oOpraHm3anusx Poccuiickoii ~ denepanuu,
peaTn3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.
Copnepxkanue mporpamMMbl 1o (U3MKe HampaBiIeHO Ha (OPMHUPOBAHHUE E€CTECTBEHHO-HAYYHOU
KapTuHbI Mupa obyvaromuxcs 10—11 kmaccoB npu oOyueHnn ux (u3nke Ha 6a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-JIESTEIbHOCTHOTO Tmonaxoxa. Ilporpamma 1o (Qu3MKE COOTBETCTBYET
tpeboBanusiM OI'OC COO K mIaHUPyEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaMeTHBIM
pe3yibTataM OOYYeHHs, a TAKK€ YUYUTHIBA€T HEOOXOAMMOCTb pEaTH3alMU MEXKIIPEIMETHBIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH YUYEOHBIMH IpeaMeTaMu. B Hel ompenenstorcs
OCHOBHBIE IEJIM M3y4YeHHs (U3UKM Ha YPOBHE CPEIHEro OO0Iero oOpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOCHUS Kypca (HU3MKU: JIMYHOCTHBIC, METalpeMETHbIe, IpeIMeTHble (Ha
0a30BOM ypOBHE).
[Iporpamma 1o ¢pu3uKe BKIIOYACT:

e  [UIAHUpPYEMbIE Pe3yJIbTaThl OCBOEHMs Kypca (M3UKU Ha 0a30BOM ypOBHE, B TOM

YKClie IPEIMETHBIE PE3YJIbTAThl IO rojlaM O0yUeHUs;

e  coaepxaHue ydeOHOro npeamera «Du3uKay 1Mo rogaM o0ydeHHUS.
®du3nka Kak Hayka o HauOosiee OOIIMX 3aKOHAX MPUPOJBI, BBICTyHasi B KayeCTBE y4eOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY 3HaHUI 00 OKpyXaroleM MHpe.
IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3YIOUIMHM i €CTeCTBEHHO-HAayYHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XuMHel, Ouonorue, ¢usmdeckoit reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAaHUI ompenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe 3HEpPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, TIOJIyYeHHs HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U Ipyrux. M3ydeHue pu3nKu BHOCUT OCHOBHOM BKJIaJl B
(dbopMHUpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MHpa 00ydaromuxcs, B GOpMHUPOBAHUE YMEHHM
IPUMEHSTh HayYHbIH METOJI TO3HAHUS NPH BBIOJTHEHUN UMHU y4eOHBIX MCCIIEIOBAHUH.
B ocHOBYy Kkypca pu3MKH Ui YpOBHS CpeqHero oOmiero oOpa3oBaHUs IOJIOKEH psAA UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.
Hoes yenocmnocmu. B COOTBETCTBUU C HEH Kypce SBISETCS JIOTUYECKH 3aBEpPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3/esioB (PU3UKH, BKIIOUAET KaK BOMPOCHI KIIACCHUYECKOU, TaK U
COBPEMEHHOM (hU3UKH.
Hoes cenepanuzayuu. B cOOTBETCTBUU C HeMl Marepual Kypca (QU3MKH OOBEAMHEH BOKPYT
¢buznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OpPMUPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BEUIECTBE U MOJIE.
Hoes eymanumapuzayuu. EE peanuszanus NpeAnoyiaraeT HCIOIb30BaHHE T'yMaHUTapHOTO
noTeHuana GU3N4YeCKoil HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHUS (PU3MKU C Pa3BUTHEM OOLIECTBA,
a TaK’Ke ¢ MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU U 3KOJIOT'MYECKHMHU MTPOOIEMaMHU.
Hoes npuxnaonou uanpaenennocmu. Kypc Qu3Mky mpesnonaraeT 3HaKOMCTBO C HIMPOKHM
KPYroM TEXHUYECKHX U TEXHOJOTMYECKUX IPUIIOKEHNUN N3YUYEHHBIX TEOPUI U 3aKOHOB.
Hoes sxonocuzayuu  peamu3yercss TOCPEIACTBOM  BBEACHHUS  DIIEMEHTOB  COZAEp)KaHUS,
HNOCBALIEHHBIX JKOJIOIMYECKMM Npo0jeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXAeHUs NpoOIeM pallMOHAIBHOTO IPUPOIONIONIB30BaHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.



CTep>KHEeBBIMU dJIEMEHTaMH Kypca (U3UKH Ha YPOBHE CPEIHETO 00IIEro o0pa3oBaHUs SIBISIFOTCS
¢usnueckue Teopuu (GOpMHpPOBAHUE MPEACTABICHUH O CTPYKTYpE MOCTPOEHHs (HU3NIECKOM
TEOpUH, PO (PyHAAMEHTAJIbHBIX 3aKOHOB M NPUHIUIIOB B COBPEMEHHBIX IPEACTABICHUSIX O
pUpoJie, TPaHUIIaX MPUMEHUMOCTH TEOPUH, JUIsl OMHMCAHUS €CTECTBEHHO-HAYYHBIX SBIICHUN U
MIPOLIECCOB).
CHUCTeMHO-IEITETbHOCTHBIN MOIX0A B Kypce (U3MKU peam3yercsi NMPEekKIe BCEro 3a CuéT
OpraHHu3aIy IKCIEPUMEHTAIBHON NeATENbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKM — 3TO HCIIOJIb30BAHHUE CHUCTEMBbI ()POHTANBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U
7a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme 1o (usuke oOBEAMHEHBI B OOIIUH CIHCOK
YUEHUYECKUX MPAKTHYECKUX padoT. BeigeneHne B yKa3aHHOM IMepevHe JIabopaTOPHBIX padorT,
OPOBOJIUMBIX JJIsl KOHTPOJS M OLEHKH, OCYHIECTBISIETCS YYaCTHHKaMH O0pa3oBaTeIbHOTO
mpolecca UCXo/Is U3 0COOCHHOCTEH TUIAHUPOBAHUS U OCHaleHUs kabunera ¢usuku. [lpu sTom
oOecrieunBaeTcs OBIAJCHHE OOYUYAIOUIUMUCS YMEHHSIMH MPOBOAWTH KOCBEHHbBIE H3MEpEHUS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKUX BEJIMYMH W TOCTAaHOBKY ONBITOB IO IIPOBEPKE
NPEIOKEHHBIX THITOTE3.
bonbuioe BHUMaHUE yaensieTcs PelIeHHI0 PacuéTHBIX M KaueCTBEHHBIX 3aaad. [Ipu stom s
pacu€THBIX 3a7a4 MPUOPUTETOM SBJISIOTCS 33/Ja4d C SIBHO 3a/laHHOM (DM3MUECKON MOMENbIo,
MO3BOJISIONINE NPUMEHSTh HM3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfelna
Kypca, TaK ¥ HHTETPUPYS 3HAHUS U3 PA3HBIX pa3zenoB. [|Jig KaueCTBEHHBIX 3a/1a4 PUOPHUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBsACHEHHE TMPOTEeKaHWs (QUIUUYECKUX SBJICHHM W TPOIECCOB B
OKpYXarollel >KU3HH, TpeOyromue BbiOOpa (U3MUecKoW MOJeNu A CUTyallud MpPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.
B cootBerctBun ¢ tpedoBanusamu ®I'OC COO k MarepuasbHO-TEXHUYECKOMY O0ECIEeUEeHUI0
yueOHOro npotiecca 6a30BbIi YpoBeHb Kypca (pU3MKH Ha ypOBHE CpeAHero o0miero o0pa3oBaHus
JIOJDKEH M3y4aTbCsd B YCIOBUSX IPEIMETHOr0 KaOuHeTa (U3MKM WIM B YCIOBHSX
MHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB €CTECTBEHHO-HAYYHOTO NWKIa. B kabuHere (u3nku
JOJKHO OBITh HeoOxoJauMoe J1abopaTopHOE OOOpYyAOBaHUE JUUIsl BBINOJHEHUS YKa3aHHBIX B
nporpaMMe 1o (PU3MKE YYEHHMYECKHMX MPAaKTUYECKUX paboT U JeMOHCTpalMOHHOE
o0opyoBaHue.
JleMoHCTpanmoHHOE 000pYAOBaHUE (OPMHUPYETCSI B COOTBETCTBUH C MPUHIIMIIOM MHHUMaTBHOM
JIOCTAaTOYHOCTH W OOECIeYMBaeT IOCTAaHOBKY IIEPEUHCIEHHBIX B IporpamMme 1o (U3HKe
KJIIOYEBBIX JIEMOHCTpAalUMH JuId MCCIENOBaHMSA U3y4aeMbIX SBICHUH U  IPOIIECCOB,
IMIOUPUYECKUX U (DYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MMPUMEHEHHIA.
JlaboparopHoe 000opyAOBaHME ISl YUEHHUYECKUX MpPaKTHUYECKUX paboT (opmupyercs B BHIE
TEMAaTHYECKHX KOMIUIEKTOB W 0OecneumBaeTcs B pacyére OJHOr0 KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOECHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHM AaHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TaKxke
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHC IIU(PPOBHIX JTAOOPATOPHIA.
OCHOBHBIMU LEJISIMH U3Y4YeHUS PU3UKU B 00IIIEM 00pa30BaAHUU SBISIOTCS:

e  (opMHUpOBaHHE WHTEpECAa W CTPEMIICHHS OOYYAIOIIUXCS K HAyYHOMY H3yUCHHIO

MPUPOJIbI, PA3BUTHE UX MHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

e  pa3BUTHE TMpPEACTABICHUN O HAYYHOM METOJI€ IO3HaHHWA U (QOPMUpPOBAHUE

HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e  (QopmMupoBaHHE HAYYHOTO MHPOBO33pEHUSI Kak pe3yjbTaTa H3Y4YEHHs OCHOB

CTpOEHHS MaTepuu U PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

e  (dopmHupoBaHWE YMEHUU OOBACHITH SIBJICHHUS C HCIOJIb30BAHHEM (PU3UUECKHUX

3HAHWI U HAYYHBIX JI0KA3aTeIbCTB;



e  (QopmupoBaHuEe TpEeACTaBICHUN O poau (QUIUKKA IS Pa3BUTHUS APYTUX
€CTECTBEHHbIX HayK, TEXHUKU U TEXHOJOTHUH.
JlocTikeHune 3THX Leield 00ecriednBaeTCsl peleHueM CIEAYIONINX 3a7a4d B MPOIecce H3yYeHHs
Kypca (GU3UKH Ha YPOBHE CPEHETO OOIIEero 0Opa3oBaHuUs:
e  npuoOpeTeHHEe CHUCTEMBl 3HAaHUK 00 O0mUX (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHsSIX, BKIIOYAs MEXaHUKY, MOJCKYISPHYIO (PH3UKY, ICKTPOIMHAMHUKY,
KBAaHTOBYIO (PM3UKY U 3JIEMEHTHI aCTPOPHU3UKH;
e  (QopmupoBaHHME YMEHUH NPUMEHSATH TCOPETHYECKHE 3HAHUSA IS OOBICHEHUS
busznyecKkux SBJICHUM B NPUPOJE U U1 NPUHATHS NPAKTHUECKUX PpELICHUH B
MMOBCEAHEBHOM XKU3HU;
®  OCBOCHHE CIOCOOOB PEIICHHUs PA3IMYHBIX 337ay C SBHO 3aJaHHOU (U3HUECKOIl
MOJIENIBIO, 3a7ad, TOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3/laHue (pu3muecKon
MOJIEINN, aIEKBATHON YCIIOBHSM 3a]1a4H;
e  MoHUMaHHWE (PU3MYECKUX OCHOB U TMPUHITUTIOB JCHCTBUS TEXHHYECKUX YCTPOMCTB
¥ TEXHOJIOTMYECKHX MPOLIECCOB, X BIMSHUS Ha OKPYKAIOIIYIO CPEAY;
e  OBIQJCHHE METOJAaMH CAaMOCTOSTENBPHOTO IUIAHUPOBAaHHWS W IPOBEACHUS
(GU3HYECKUX IKCIICPUMEHTOB, aHAIM3a U MHTEPIpPETAIud WHPOPMAIIUH, ONPEICICHHS
JIOCTOBEPHOCTH MOJIYYSHHOTO Pe3ysbTaTa;
e  CO3laHWE YCIOBUU Ui pa3BUTHUS YMEHUH MPOEKTHO-UCCIIENIOBATEIHCKON,
TBOPUYECKOH J1eATETHHOCTH.
Ha usyuenne pusuku (6a30BbIl ypOBEHB) HA YPOBHE CPEAHETO OOIIETO0 0Opa30BaHUS OTBOIUTCS
204 4acoB: B 10 kmacce — 136 vacoB (4 gaca B Henmento), B 11 kimacce — 68 yvacoB (2 daca B
HEJIEIIO).
[Ipennaraemelii B mporpamme 1o (u3uke MepeueHb JTa00paTOPHBIX U MPAKTHYECKHX paboT
SIBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEIh JElaeT BBHIOOp IMPOBEACHUs JTabOpaTOPHBIX paboT H
OTBITOB C YUETOM WHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.



COJAEP/KAHUE OBYYEHUA
10 KUIACC

Pa3nes 1. ®u3nka u MeTOAbl HAYYHOI'O TO3HAHMS
®usuka — Hayka o mnpupozae. HayuHble MeTonwpl MO3HaHUSA OKpyxaromero mwupa. Pois
SKCHEPUMEHTA U TEOPUH B IIPOLIECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MogenupoBanue Gpu3nuecKux siBieHUH U npoueccoB. Hayunsie runores3sl. @u3nueckue 3aKOHbI
U Teopuu. ['paHuLIbI IPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpuHIMn cooTBeTCTBUS.
Poimp u mecto ¢usukn B (QOopMHpPOBAaHMHM COBPEMEHHOW HAay4yHOM KapTHHBI MHpa, B
IIPaKTUYECKOU NEATEIbHOCTH JIFOJICH.
Jlemoncmpayuu
Amnasiorossle ¥ IU(GPOBbIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3nes 2. Mexanuka
Tema 1. Kunemamuka
Mexanudeckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHWYECKOro JBHWKeHHs. CucremMa oTcuéra.
Tpaexropus.
[lepemerienne, CKOpPOCTh (CpelHssl CKOPOCTh, MIHOBEHHasi CKOpPOCTb) M YCKOpPEHUE
MaTepualbHOM TOUKH, UX MPOEKIMH HAa OCU CUCTEeMbl KoopauHaT. ClokeHHe NepeMelieHul 1
CJI0’KE€HUE CKOPOCTEH.
PaBHOMepHOE ¥ paBHOYCKOpPEHHOE TMpsAMOJUHEWHOe JBWKeHue. ['paduku 3aBUCHUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTEPHAIbHONW TOUYKU OT BPEMEHH.
CBobosHoe najzeHue. Y ckopeHue cBOOOIHOTO Ma/IeHHs!.
KpuBonuneiinoe aBuxeHue. J[BuxkeHrne MaTepuaabHON TOUKH IO OKPYKHOCTH C TIOCTOSIHHOM 110
MOJYJIIO CKOPOCTBHIO. YTJIOBasi CKOPOCTh, JIMHEWHAss CKOpocTh. [leproa u yactota oOparieHusl.
[{eHTpOCTpEMUTENBHOE YCKOPEHHUE.
TexHu4eckne yCTpOWCTBAa M NPAKTUYECKOE MPUMEHEHHE: CIUJIOMETp, JABUKEHUE CHApPSIOB,
LEMHbIE U peMEHHBIC TIEPEIayn.
Jlemoncmpayuu
Mogenb cucTeMbl 0TCUETA, UIUTFOCTPAINS KHUHEMATUUECKUX XapaKTEPUCTUK JIBUXKEHUS.
[TpeoOpazoBaHre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.
[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.
Habmroienue npuxeHus Tena, OpoleHHOro Moj1 YoM K TOPU30HTY ¥ TOPU30HTAIBHO.
H3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.
Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
N3yuenne HepaBHOMEPHOTO IBMXKCHHUS C IIEJIBIO OMPE/ISTICHUS MTHOBEHHOM CKOPOCTH.
WccnenoBanne COOTHOMICHUS MEXKIY MTYTSIMH, TPOWJIECHHBIMH TEJIOM 3a IOCJEI0BaTEIbHbBIC
paBHbIE TPOMEXYTKA BPEMEHU IPU PABHOYCKOPEHHOM JBM)XEHHUHM C HayalbHOM CKOPOCTHIO,
PaBHOM HYIIIO.
N3ydenune ABUKEHUS apuKa B BI3KOW KUIKOCTH.
W3ydeHue ABMKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa
ITpunuun orHocutensHocT [amwitesd. Ilepswiii 3akoH Hberorona. MHepuuaibHble CHCTEMBI
OTCYETA.
Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akon HeroToHa 1151 MaTepruanbHOU
Touku. Tpernii 3akoH Hpl0TOHA 111 MaTEpUAIIBHBIX TOYEK.



3akoH BceMupHoro taroreHus. Cuna tsxectu. I[lepBast kocMuueckas CKOpOCTb.

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

Tpenune. Bunbl Tpenus (mokosi, ckoiabxkeHHUs, kadeHus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHUsl CKOJIbXKEHUs U cwia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTUBICHUS NPU
JBUKEHHUU TeNa B )KUAKOCTU WM rase.

[ToctynarenpHoO€e 1 BpallaTeabHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENA.

MOMEHT CHJIbI OTHOCUTENBHO OCH BpaiieHus. [lnedo cuibl. YceiaoBus paBHOBECHS TBEPIOTO
Tena.

TexHuueckue ycTpoWcTBa M IPAKTUYECKOE IPUMEHEHHE: MNOAIIMIIHWKYH, JBH)KCHHE
UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiEeHME HHEPLMH.

CpaBHeHue Macc B3aMMOJIEHCTBYOIINX TEJl.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CrnoxxeHue cuil.

3aBUCUMOCTb CUJIBl YIIPYTOCTH OT Ae(opmMaruu.

HesecomocTs. Bec Tena rnpu yCKOPEHHOM MOABEME U TTAJICHHUH.

CpaBHeHuE CUJI TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHue ABMKeHUs OpycKa 10 HaKJIOHHON TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOLIUX B NMPYKUHE U PE3MHOBOM 00paslie,
oT ux Aedopmaru.

HccnenoBanue yclI0BUI paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

Tema 3. 3aKoHbl cOXpaHeHUs 6 MeXaHUKE

Nmnynbc MarepualibHOM TOUYKM (Tena), CUCTEMbl MaTepHalbHbIX To4eK. VIMIynbc cuiiel U
M3MEHEHNE UMITYJIbCa Teja. 3aKOH COXPAaHEHUS UMITyJIbca. PEakTHBHOE IBUJKEHUE.

Pa6oTta cunbl. MOLITHOCTH CHJTBI.

Kunernyeckas sHeprusi MarepuanbHON TOUukH. Teopema 00 U3MEHEHUN KUHETUUECKON SHEPTUH.
[TorenunanbHass sHeprus. [loTeHnManbHas 3Heprus ynpyro JAeOPMUPOBAHHON MPYKHUHBI.
[TorennuanbHas sHEprus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHbple M HEMOTEHUMAIbHbIE CUiIbl. CBA3b pabOTHl HEMOTEHLUHUANbHBIX CHII C
U3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUN.
VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHHE: BOJOMET, KONEp, MPYKUHHBIN
MIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3yueHne abCcoIOTHO HEYIIPYTOTo yAapa ¢ HOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.
HccnenoBanue cBsi3u pabOTHI CHIIBI C U3MEHEHHEM MEXaHMUYECKOW SHEPruu Tejla Ha Mpumepe
pacTsDKEHUSl PE3UHOBOTO KIyTa.

Paszgea 3. MoJsiekyJsipHasi pM3uKa 4 TEPMOAHUHAMHUKA
Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu



OCHOBHBIE TOJOXKEHUS MOJEKYIIPHO-KMHETUYECKOM TEOPHUH W HUX OIBITHOE OOOCHOBAHHE.
BpoynoBckoe nBmxkenue. Juddys3us. Xapaktep ABMKCHHS W B3aUMOJCUCTBUS YaCTHIL
BelecTBa. Mojenu CTpOEHHUS Ta30B, XUAKOCTEH U TBEPABIX Tel U OOBSICHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoaumdecTBo BemiecTsa.
[TocTostnnast ABorajipo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzamepenue. lllkana remneparyp Lenbcus.

Mopens wuneanbHoro rasza. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU
ujeanpHOro rasa. AOCONIOTHasg TemIepaTypa Kak Mepa CpedHel KHHETHUYECKOH SHepruu
TEIJIOBOTO JBM>KeHMs vactul rasza. Illkanma temneparyp KensBuHa. ['a30Bble  3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanbrona. M3omporecchl B uicaJibHOM Ta3e ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduyeckoe mpeacTaBieHne H30IMPOIECCOB: H30TEPMa,
n30Xxopa, nzodapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbITH, TOKA3bIBAIOIINE IUCKPETHOE CTPOSHHE BEIIECTBA, (POTOrpadi MOJIEKYII OPraHMYECKIX
COEeIMHEHUI.

OnbiThl 1O AUQPPY3UH KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBHYKEHHUSI.

Mopens onbita LlTepHa.

OnbIThL, TOKa3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBHUS.

Mopenb, HUTIOCTPUPYIOLIAsk TPUPOY JABJICHUS ra3a Ha CTEHKHU cocya.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UACATBHOTO ra3za, U30MpPOIECCHI.
Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

Omnpenenenne mMacchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MepeHHi 00bEMa KOMHATHI,
JIaBJICHUS U TEMIIEpATypbl BO3/lyXa B HEM.

HccnenoBaHue 3aBUCUMOCTH MEX]y ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounHamurku

TepMmoanHaMuyeckasi cucteMa. BHyTpeHHsSl SHEPTUs TEPMOAMHAMUYECKON CHCTEMBI M CIIOCOOBI
e¢ wusMmeHeHus. KommyecTBO TemaoTel M paboTa. BHYTpeHHSs SHeEprus OJHOATOMHOTO
U7eanbHOro raza. Busl Teruionepenadn: TeIONPOBOAHOCTh, KOHBEKIUS, U3Iy4eHUE. Y IeTIbHas
TEII0EMKOCTH BellecTBa. KonyecTBo TEMIOTH IpU TEIUIONepe1aye.

[Tonstue o6 agmabatHoMm mpouecce. IlepBelii 3akoH TepMoanHaMuKu. IlpuMeHeHue mepBoro
3aKO0HA TEPMOJUHAMHUKH K U3omporieccam. [ padudeckas nHTepIperanus padboThl rasa.

Bropoii 3akon TepmonnHaMuki. HeoOpaTuMOCTh TIPO1IECCOB B IPUPO/IE.

TemoBele MamuHbl. [IpuHUMOBL nelcTBUSA TemoBbIX MamuH. [IpeoOpasoBaHusi sHepruu B
TerIoBbIX MamuHax. Koadduiment noneznoro aeiictsus terioBoi MamuHbl. [ukn Kapao u
ero Ko3((UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEeMbl TEIIO3HEPTETHKH.
TexHuuyeckue ycTpoilcTBa M MpPaKTUYECKOE MPUMEHEHHE: JABUraTellb BHYTPEHHEIrO CropaHus,
OBITOBOW XOJOIUIBHUK, KOHTUIIUOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEH SHEprHM Teja MPU COBEPIIEHUH PAaOOTHI: BBUIET MPOOKH U3 OYTBHUIKH
MoJl JEWCTBHEM CKaTOrO BO3JlyXa, HarpeBaHue 3pupa B JIATYHHON TpyOKe MyTEM TpeHHs
(BUICOIEMOHCTpALIHS ).

M3MeHeHne BHYTPEHHEHN dHepruu (TeMIiepaTypsl) Tea Ipu TeIIonepeaaye.

OmnbIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENS] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOI'O JABUTATEs.
Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenne yaenbHOU TeII0OEMKOCTH.



Tema 3. Azpecammnvie cocmoanusn eeuiecmea. Pazoevie nepexoovl

[TapooOpa3oBanne u koHaeHcanus. Mcnapenue u kureHue. AOCONIOTHAsE W OTHOCHTEIbHAs
BJIQXKHOCTH BO3Ayxa. HachllieHHslil map. YenbHasl TemjaoTa napoodpazoBaHUs. 3aBUCHMOCTD
TEMIEPATYpPbl KUIIEHUS OT JaBJICHUSI.

Teépmoe Tteno. Kpucramnmdeckue u amopdHble Teina. AHU30TPOIUS CBOUCTB KPHUCTAJUIOB.
Kunkue kpucramisl. CoBpeMeHHble MaTepuayibl. [lnaBireHue W Kpuctawuzanus. Y aenbHas
TeruioTa riasneHus. Cyonumanus.

YpaBHEeHHE TEIIOBOTO OanaHca.

TexHuueckue ycTpoHCTBa U MIPAKTHUYECKOE TMPUMEHEHUE: THUTPOMETp U ICUXPOMETP,
KJIOPUMETP, TEXHOJOTUM  TOJIYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MapOB.

Kunenue npu moHWKEHHOM JTaBJICHHUHU.

Crioco0bl U3MEpEHUs BIKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMoHCTpanusi KpUCTaIIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomol

N3mepenrie OTHOCUTENBHON BIIAXKHOCTH BO3/TyXa.

Pa3znea 4. diekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
OnexTpuzanus Teja. DNeKTpuyeckui 3apsia. J[Ba Buza aneKkTpudeckux 3apsaoB. [IpoBoanHukwy,
JUAJIEKTPUKU U MTOIYIPOBOIHUKHU. 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.
B3aumopeiictBue 3apanoB. 3akoH KynoHa. TodeuHbIN 3JIEKTPUUECKUH 3apsil. DJIEKTPUUYECKOE
nosie. Hanpsik€HHOCTH 31ekTpuueckoro nois. [IpuHiun cynepno3unuu IeKTpUYECKUX MoJIeH.
JIuHNK HanpsHKEHHOCTH EKTPUUYECKOTO MOJIS.
Pabora cun snexrpocratudeckoro nomus. [lorenmnuan. Paznocts morennuanos. [IpoBoguuku u
JIUAIEKTPUKU B 3JIEKTPOCTATHUECKOM MoJ€e. JuanekTpuyeckas NpoOHUIaeMOCTb.
OnektpoéMkocTb. KoHmeHncartop. OeKTpOoEMKOCTh IUIOCKOTO  KOHJEHCATopa. HEprus
3apsKEHHOT0 KOHJEHCATOopa.
TexHuueckue ycTpoWcTBa M MPAKTUYECKOE TPUMEHEHHE: DIIEKTPOCKOIl, 3JIEKTPOMETP,
DIIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHE DJIEKTPONPHOOPOB, KOHACHCATOP, KOMHUPOBATHHBIN
anmapar, CTpyHUHBIM IPUHTED.
Jlemoncmpayuu
YCTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.
B3anmopeiicTBre Ha’IEKTPU30BAHHBIX TEIL.
DIIEKTPUYECKOE MOJIE 3aPSKEHHBIX TEI.
[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.
DINeKTpOocTaTUYECKas 3alluTa.
JM5NeKTpUKU B 3JIEKTPOCTATUUECKOM II0JIE.
3aBUCHUMOCTB 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTOpa OT IUIOLIAAW IJIACTUH, PACCTOSHUS
MEXAY HUMH U TU3JIEKTPUIECKON IPOHNULIAEMOCTH.
OHeprus 3apsKEHHOT0 KOHAEHCATOopa.
Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul
N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.
Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax



DNEKTPUUECKUI TOK. Y CJIOBUS CYIIECTBOBAaHUS 3JIeKTpuueckoro Toka. Mcrounuku toka. Cuna
ToKa. [loCcTOsIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1sl ydacTka Lenu.

DJIEKTPUYECKOE COINPOTHUBIICHUE. Y AEIBHOE CONpOTHUBIEHHE BewlecTBa. llocnepoBarenbHoe,
[apajuIeIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOAHUKOB.

Pabota anektpuueckoro Toka. 3akoH Jxoyns—JIena. MoOmHOCTh 371€KTPUUYECKOTO TOKa.
ONIEKTPOABMKYILAasl CUJa W BHYTPEHHEE CONPOTUBIECHUE HMCTOYHMKA TOKa. 3akoH Oma s
MOJTHOM (3aMKHYTOM) AJIEKTprIecKoi nemnu. KopoTkoe 3aMbIkaHueE.

DJIEKTPOHHAsA MPOBOJAUMOCTh TBEPIBIX METAJJIOB. 3aBUCUMOCTb COIPOTHUBJIEHUS METAUIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

DneKkTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoauuku. CoOCTBEHHAs U MPUMECHASI IPOBOJAUMOCTH MOTYNPOBOIHUKOB. CBoiicTBa P—
n-nepexoja. [ToxynpoBOAHUKOBBIE TPUOOPHI.

ONEeKTpUYeCKU TOK B pacTBOpax U paciulaBax d3JIEKTPOJUTOB. JIEKTPOJIUTUYECKAs
JUCCOITHAIUS. DIEKTPOJIN3.

OneKkTpuueckuil Tok B raszax. CamMOCTOSTENbHBIM U HECAMOCTOSTENbHBIA pa3psna. MoiaHus.
I1na3ma.

TexHuuyeckue YCTpOICTBA U HPAKTHUUECKOE INPUMEHEHHE: aMIIepMETp, BOJBTMETp, PEOCTar,
UCTOYHHKHA TOKA, ODJIEKTPOHATPEBATEIbHBIE MPHOOPBI, AIEKTPOOCBETUTENBHBIE TMPHOOPHI,
TEPMOMETP  CONPOTUBIEHUS, BAaKyyMHBIH  JHOA, TEPMUCTOPBI U  (HOTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JUO/I, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTh  CONPOTUBIIECHUS UWIMHIPUYECKUX TMPOBOAHUKOB OT JUIMHBI, ILJIOIIA]U
MIOTIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMmelraHHO€ COeTUHEHNE POBOTHUKOB.

IIpssmMoe w3MepeHHe JIIEKTPOABMKYIIEW Ccwibl. KOpoTkoe 3aMbIKaHHE TaJlbBAHUYECKOTO
DJIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHUS.

3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBo# pa3psa v IPOBOAMMOCTh BO3AYXa.

OaHOCTOPOHHSSA MPOBOUMOCTD JUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3ydeHre CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

W3mepenue 31eKTpOABMKYIIEeH CHUiIbl MCTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHUS.
Habmronenue snextponunsa.

Me:xnpeamerHblie CBA3H

Uzyuyenne kypca ¢usuku ©6a3oBoro ypoBHS B 10 Kjacce OCYyIIECTBISETCS C Y4ETOM
COJIEp’KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OWOJOTHUH, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

Medscnpeomemnsie nonsamus, CBSI3aHHBIE C U3YYEHHEM METOJIOB HAyYHOTO MO3HAHUSA: SIBJICHHUE,
Hay4yHBIA (akT, TUnoTes3a, Gu3nueckas BEJIUYUHA, 3aKOH, TEOpUs, HAO0/IeHHE, IKCIIEPUMEHT,
MOJEJINPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: peuieHne CUCTEMbl YpaBHEHUH, JMHEHHas QyHKIus, mapadona, runepboia, ux
rpaduKd U CBOWCTBA, TPUTOHOMETPHUYECKHE (DYHKIMHU: CHHYC, KOCHMHYC, TaHT€HC, KOTaHICHC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M MX IMPOEKUWH HA OCH KOOpPJAWHAT,
CJI0’KEHHE BEKTOPOB.



buonoeusn: mexannueckoe JBIKEHUE B )KUBOH npupoae, 1uddy3us, ocMoc, TEIIO0OMEH KHUBBIX
OpraHu3MOB (BUbI TEIUIONEPEAUr, TEIJIOBOE PABHOBECHUE), DJIEKTPUUECKHUE SIBIICHUS B >KUBOU
MpUpoeE.

Xumus: JTHACKPETHOE CTPOCHHME BEIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJb BEIIECTBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, YKUJIKOCTEH M Tra30B, JBJIEKTPUYECKUE
CBOMCTBA METAJUJIOB, SJIEKTPOJIMTUYECKAs UCCOLIUALIMS, TaJlbBAHUKA.

Teoepapus: BNaxxHOCTh BO3yXa, BETPBI, 0apOMETpP, TEPMOMETP.

Texnonocusn: mpeoOpa3oBaHUE JBIKCHHM C HCIOJIB30BAHHMEM MEXAHH3MOB, YU€T TPEHUS B
TEXHUKE, TOJIIUITHUKH, HWCIOJb30BaHUE 3aKOHA COXpPAaHEHUS HMMITyJbCca B TEXHHUKE (pakera,
BOJOMET W JpYyrue), JBUTATENb BHYTPEHHETO CrOpaHWs, IapoBas TypOuHa, OBITOBOI
XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUHU TOJYYeHHs] COBPEMEHHBIX MAaTEpUAJIOB, B TOM YHCIIE
HaHOMATEpUaJIOB, M  HAHOTEXHOJIOTHMH,  JJICKTpOCTATUYECKas  3aliuTa,  3a3eMJICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEpP, AJIEKTpOHArpeBaTelbHbIE MPUOOPHL,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TaJIbBAHUKA.

11 KUIIACC

Paznen 4. DaekTpoauHaMuka
Tema 3. Maznumnoe none. I1eKmpomMacHUMHAA UHOYKUUA
[TocTostHHbIE MarHuTHl. B3auMopeiicTBUE NMOCTOSHHBIX MAarHuTOB. MarnutHoe mnoisie. Bektop
MarHuTHOM uWHAyKUMU. lIpuHIMO cynepno3uuuyM MarHUTHBIX Mone. JIuHum MarHutHON
uHaykuy. KapTtuHna muHui MarHUTHOW WHYKITUHY TTOJIS ITOCTOSTHHBIX MarHUTOB.
MarnuTtHO€E 1oJie MPOBOIHUKA ¢ TOKOM. KapTuHa TUHUN WHIYKIIMA MarHWTHOTO TOJISI JUTMHHOTO
NpsIMOTO TMPOBOJHHMKA W 3aMKHYTOTO KOJBLEBOIO MPOBOJHUKA, KATYIIKH C TOKOM. OIBIT
Opcrena. BzanmoelicTBie NpOBOAHUKOB C TOKOM.
Cwita Amriepa, €€ MOJIyJIb M HalpaBJICHHE.
Cuna Jlopenna, e€ MOaynap M HampaBlieHUe. J[BHkeHue 3apsKeHHOM 4acTHIIBI B OJIHOPOJAHOM
MarHuTHOM noje. Pabora cunbl JlopeHia.
SlBneHue  snmeKTpoMarHUTHOM  WMHAYKOuU. [loTOK  BEeKTOpa  MAarHUTHOM  MHAYKILIHH.
DIEeKTPOABMKYIIAS CUJIa MHIYKIIMU. 3aKOH JIEKTPOMarHuTHOU uHaykiuu dapayes.
BuxpeBoe anexkTpuueckoe Imoisie. ONEKTPOABMKYIIAs CHUJa MHAYKIUMU B TPOBOJHUKE,
JBUKYIIEMCS IOCTYNATEIbHO B OJTHOPOTHOM MarHUTHOM IIOJI€.
IIpaBuno Jlenna.
NHayKTUBHOCTD. SIBIICHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CHUIIa CAMOUHIYKIUH.
DHeprusi MarHuTHOTO TIOJISI KATYIIIKA C TOKOM.
DIIEKTPOMarHuTHOE TOJIE.
TexHuueckue  yCTpoWCTBA W  MPAKTHMUYECKOE MPUMEHEHHUE: IOCTOSIHHbIE  MarHuThl,
AIIEKTPOMATHHUTHI, JIEKTPOABUTATEIb, YCKOPHUTEIN AJIEMEHTAPHBIX YaCTHII, MHIYKIIMOHHAS M1E€Yb.
Jlemoncmpayuu
OmneiT DpcTena.
OTKJIOHEHUE AIEKTPOHHOTO My4YKa MarHUTHBIM T1OJIEM.
JIvHMM MHOYKIUMY MarHUTHOTO TOJIS.
B3anmoneiicTBre NByX MPOBOJHUKOB C TOKOM.
Cuna Amnepa.
[enictue cuibl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.
SIBNIeHME SIIEKTPOMArHUTHOW MHAYKIUH.
ITpaBuio Jlenua.
3aBUCUMOCTbD AJIEKTPOJABIKYIIEH CUIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHUSI MATHUTHOT'O MOTOKA.



SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHne MarHuTHOTO NOJIsI KaTYLIIKH C TOKOM.

HccenenoBanue 1ecTBUS NOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.
Uccnenoanue sBIEHUS 3JIEKTPOMATHUTHON MHIYKILIVH.

Pa3pgen 5. Kojie0anusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoOMazZHumHbsle KojaeoOanus
Konebarenbnas cucrema. CBoOOAHBIE MeXxaHHUECKUe Koyiebanus. ['apMoHnyeckue KojaeOaHusl.
[lepuon, gacrora, amrmuiutyaa u ¢asza koneOanuid. [IpyKuHHBIM MasTHUK. MaremaTudecKuit
MasTHUK. YpaBHEHHE rapMOHUYECKUX KoseOanuii. [IpeBpaienne sHeprui npyu rapMOHUYECKHX
KOJIeOaHUSIX.
Konebatenbubiii  koHTYp. CBOOOIHBIE SJEKTPOMAarHUTHBIE KOJNEOAHHS B  UICAIHHOM
KOJIeOATeIbHOM KOHTYype. AHAJNOTHS MEXIy MEXaHWYeCKHMHU W OJIEKTPOMarHUTHBIMU
kosebanusimMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI SHEPTHH B HUACATHHOM KOJIeOaTeIhHOM
KOHTYpE.
[IpencraBienne o 3aTyxaloUMX KoJeOaHUAX. BbIHYyXIEHHbIE MeXaHHMYeCKHe KoJeOaHus.
Pe3onanc. BeiHyKA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.
[Tepemennbiii Tok. CHHycOMIaldbHBIH IEpPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOr0 TOKa.
AMIUIUTYAHOE U JEHCTBYIOILEE 3HAUEHUE CUJIbI TOKA U HATIPSKEHUS.
Tpanchopmarop. IlpousBoactBo, mnepenaya u MOTpeOJICHHE DIIEKTPUUYECKOW DHEPTHUU.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AJEeKTpodHepruu. KynbTypa wucnonb3oBaHUSA
AIIEKTPOIHEPTUU B NTOBCEITHEBHOM JKU3HHU.
TexHHuecKue yCTpOiCTBAa M NPAKTUYECKOE NPUMEHEHHUE: DJIEKTPUYECKUH 3BOHOK, I€HEPATOp
NIEPEMEHHOT0 TOKA, JIMHUU IEKTponepeaay.
Jlemoncmpayuu
HccnenoBanue mnapamMeTpoB KoyieOaTeNbHON cHCTEMbI (MPYKUHHBIM WM MaTeMaTU4eCKUil
MasITHHK).
HaGnronenue 3atyxarommx KojaeOaHuii.
WccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJIEOAHUH.
Hab6monenue pezonanca.
CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.
OcuusutorpaMMsbl (3aBUCUMOCTH CHJTBI TOKA M HATIPSKEHUST OT BPEMEHH ) IS 2JIEKTPOMarHUTHBIX
Kosie0aHui.
Pe3onanc mnpu mnocnenoBaTeNbHOM COEIUHEHUM PE3UCTOpa, KaTyIIKU WHIYKTUBHOCTH U
KOHJIEHCATOopA.
Monens IMHUY 3JIEKTPOIIEpeadH.
Yuenuueckuii sxcnepumenm, nabopamophule pabomoi
HccnenoBanue 3aBUCUMOCTH TMEpHOJa MalblX KoyieOaHUI rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchl Ipy3a.
HccnenoBanne NEPEMEHHOIO TOKA B LIENMM U3 IOCJIEI0BATENIBHO COENMHEHHBIX KOHJEHCATOpa,
KAaTYIIKH U PE3UCTOPA.
Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60IHbL
Mexanuuecknue BOJIHBI, yclloBusl pacrpoctpaHenus. [lepumon. CkopocTh pacnpocTpaHeHus U
JuinHa BosiHBL. llomepeunble W TpoaosbHbIE BOJHBL. WHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.
3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.



ONEKTPOMAarHUTHbIE BOJHBL. YCIOBUS M3IYyYEHUs] DJIEKTPOMATHUTHBIX BOJIH. B3aumnHas
opueHTanus BekTopoB E, B, V B anextpomaruutHo#l BoiHe. CBOMCTBAa 31EKTPOMArHUTHBIX
BOJIH: OTpa)Xe€HHe, MpeJoMIIeHue, Moispuzauus, Aaudpaknus, wuHtepdepenuus. CKOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[Ixana snekTpoMarHUTHHIX BOJIH. [IprMeHeHne 3JIeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.
IIpuHIMIIBI pagnOCBA3H U TeleBuaeHUs. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOIIEH CPEbl.

TexHuueckne yCTpOHWCTBA M NPAKTUYECKOE IIPUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTHI,
YJIbTPa3ByKOBas JIMarHOCTHMKAa B TEXHUKE W MEIULMHE, pajap, PaAUONPUEMHUK, TEJIEBH30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

O06pa3oBaHue U pacpOCTpaHEHUE MOMEPEUHBIX U MPOJI0JIbHBIX BOJH.

Koneo6:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habumonenne otpaxkeHus U IPEIOMIICHUSI MEXAaHUYECKUX BOJIH.

Habmonenue narepdepeHnny 1 1uppakind MEXaHUYECKIX BOJIH.

3BYKOBOH pE30HAHC.

Habmroienue cBsi3u TpPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAON M YaCTOTOM KOJICOaHHIA.
HccnenoBanue CBONCTB AJIEKTPOMArHUTHBIX BOJH: OTPaK€HUE, MPEIOMIIEHHE, IMOJSIpU3aLus,
mudpaknus, THTEpdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonanHeliHOE pacpoCTpaHEHHE CBETa B OJHOPOJHOM cpene. JIyu
cBeTa. ToyeuHbIli HICTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKoHbI OTpakeHus cBeTa. [locTpoeHne n300paXkeHni B IMIIOCKOM 3€pKalie.
[Ipenomnenue cBera. 3aKOHBI MPETOMIIEHUSI cBeTa. AOCONIOTHBIN IMOKa3areidb MPETOMIICHUS.
[TonHoe BHyTpeHHee oTpaxeHue. [IpenenpHblil yroy MoJIHOro BHYTPEHHETO OTPAKEHHUS.
Hucnepcus ceeta. CiioxkHbIi cocTaB 6enoro cera. L{ser.

Cobupatoiue U pacceuBaronue JuH3bl. ToHkas nuH3a. DOKYCHOE PAacCTOSTHUE U ONTHUYECKas
cuia ToHKoW JuH3BL [locTpoeHue n300pakeHUil B COOMpAIOUINX U PACCEHBAIOIIMX JIMH3AX.
dopmylia TOHKOH JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

BonnoBas ontuka. Untepdepenius cBera. KorepeHTHbIE MCTOYHHMKHU. Y CIIOBUSI HAOIIOIEHUS
MaKCHMYMOB ¥ MUHIMYMOB B HHTeP(HEPEHIIMOHHON KapTHUHE OT IBYX CHH(A3HBIX KOTCPEHTHBIX
HMCTOYHHUKOB.

Hudpakmus cera. udpakuuoHHas pemérka. YciaoBue HaAOMIOICHUS TJIABHBIX MaKCHUMYMOB
P TIaJICHUH MOHOXPOMATHYECKOTO CBETa Ha TU(DPAKITHOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckue yCTpOWCTBA W TMPAKTHYECKOE MPHMEHEHHEe: OdKH, Jymna, ¢oToanmapar,
MPOCKIIMOHHBIA ~ amnmapar, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAS ONTHKA, JAUPPAKIIMOHHAS
pemeTKa, TOISTPOUSI.

Jlemoncmpayuu

[TpstMmonHEHOE pacpocTpaHeHHe, OTpaKeHUE U MperoMieHre cBeta. OnTHYeCcKre MPUOOPHI.
[TonHoe BHyTpeHHee oTpakeHre. Mojiesib CBETOBO/IA.

HccnenoBanue CBOMCTB M300payKeHHM B JIMH3aX.

Mopenu MUKpOCKOTa, TEIECKOIIA.

Ha6mronenue untepdepeHium cera.

Hab6nronenue nudpakuuu cBera.

HabGnronenue aucnepcun cBera.

[Tomy4yeHue cnekTpa ¢ HTOMOIIBIO MPU3MBI.



[Tomryuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.
Habmionenue nosisipu3aniy cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
W3mepenne noka3aresns IpeioMICHUs CTEKIA.
HccnenoBanue CBOWCTB M300paKCHUH B JIMH3AX.
Hab6monenue qucnepcun cera.

Pa3zgen 6. OcHOBBI crienMaJIbHOM TEOPHUH OTHOCHUTEIBLHOCTH
['panuubl TPUMEHMMOCTH KJIaCCMYECKOM MexaHuku. [locTymarel cnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapUAHTHOCTb MOJYJSI CKOPOCTM CBE€Ta B BaKyyme, [MPUHIUI
OTHOCHUTEJIBHOCTH DHHIITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHU U COKPAILICHUE JIJIUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKOM YaCTHUIIBI.
CBs13b MaccChl ¢ YHEPTUEH U UMITYIILCOM PEISTUBUCTCKON YaCTUIIBI. DHEPTHS TTOKOSI.

Pazgen 7. KBantoBasi pusuka
Tema 1. Dnemenmol KGAHMOBOU ONMUKU
@®otonbl. @opmyna [lnanka cBs3u sHeprum (POTOHA C €ro YacTOTOH. DHEPrusi M HMMITYIIbC
doToHa.
OtkpeiTue u uccinenoanue Gorodpdexra. Onbitel A. I'. CtoneroBa. 3akonsl dotorddekra.
Ypasuenue Diinmreitna s porosddexra. «Kpacnas rpanuna» Gporosaddexra.
Hasnenue ceera. Onbite [1. H. JIeGenena.
XHUMHYECKOE JIEHCTBUE CBETA.
TexHuueckue yCTpOWCTBA H TMPAaKTHUECKOe NpHUMEHeHue: (oTodnemMeHT, (OoTomaTUHK,
coNHe4Has OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®dotor(PeKT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHEro GpoTtoaddexra.
Cseroguon.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mopnens aroma Tomcona. OnbiTel Pezepdopaa mo paccestauro o -dactuil. [Imanerapuas mozens
atoma. [loctynarel bopa. M3nyuenue u morsomieHne (OTOHOB MPH MEpPexojie aToMa ¢ OJHOTO
YPOBHsI 3HEpruu Ha Apyro. Buael ciekTpoB. CIEKTp ypOBHEW SHEPTHH aTOMa BOJAOPOAA.
BosHoBBIE cBoiicTBA yacTull. BonHb! ae bpoitnsa. KopnyckynsipHO-BOTHOBOW JTyaanu3M.
CHOHTaHHOE U BBIHYKJEHHOE U3JTyUeHHE.
TexHu4eckue yCTpoHUCTBa U MPAKTUUECKOE MPUMEHEHHE: CIIEKTPaJIbHbIN aHaIU3 (CIIEKTPOCKOIT),
Ja3ep, KBaHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mopnens onbita Pesepdopra.
Ornpezenenne JIMHBI BOJIHBI Jlazepa.
HabGnronenne nuHEHYaThIX CIIEKTPOB H3TyUCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul
Habmonenue nuHeiiuaToro crnekrpa.
Tema 3. Amomnoe aopo



OKCHEpUMEHTHI, JO0KA3bIBAIOIINE CIIOXKHOCTh CTPOEHMs snapa. OTKpBITHE pPaguOAKTUBHOCTH.
OmnsiThl Pesepdopaa nmo ompeneneHuio cocraBa paanoakTUBHOTO n3nydenus. CoiicTBa anbda-,
Oera-, raMMa-u3inydeHus. BiusHue paqnoakTHUBHOCTU Ha JKHUBbIE OPTaHU3MBI.

OtkpeiTHE TIpOoTOHAa M HelTpoHa. HykmonHas Mozenb sigpa IeiizenOepra—lBanenko. 3apsn
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacniaa. ONEKTPOHHBIA M TO3UTPOHHBIA OeTa-pacman. ['amma-usznmyuyenue. 3aKoH
PaAMOAaKTUBHOIO pacnajia.

DHeprus CcBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. JlegekT Macchl siapa.

Snepuble peakuuu. JleneHue u CUHTES sIep.

Anepuslii peakrop. TepmosinepHslii cunre3. [IpodiemMbl U MEPCIEKTUBBI SAEPHON IHEPIETUKHU.
OKOJIOTUYECKHUE ACTIEKTHI SIIEPHON SHEPTEeTHKU.

DneMeHTapHble yacTulibl. OTKPBITHE TO3UTPOHA.

MeTop1 HAOIIOIEHUS U PETHCTPAIIH SJIEMEHTAPHBIX YaCTHII.

@OyHaMeHTaIbHBIE B3auMOAeHcTBUSA. EquHCTBO hr3nueckolt KapTHHBI MUpA.

TexHuueckue yCTpONMCTBa M NPAKTHUECKOE INPUMEHEHHUE: J03MMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHast bomoOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HccnenoBanue TpekoB YacTuil (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU
Oransl pa3BUTHA acTpoHOMUH. [TpuKIagHOEe 1 MUPOBO33pEHUYECKOE 3HAUYCHHE aCTPOHOMHUH.
Bun 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKEHHUE.
Conneunas cucrema.
Connue. ConHeuHas akTUBHOCTh. Mcrounuk sHeprun ConHua u 3BE3M. 3BE3/bI, UX OCHOBHBIE
XapakTepuCTUku. JluarpaMMa «CHEKTpaldbHBIM KJIacC — CBETUMOCTB». 3BE3/BI TJIABHOU
MOCJIE0OBATENBHOCTH.  3aBUCUMOCTh ~ «Macca — CBETUMOCTbY» JUIsl  3BE3J  IJIaBHOMU
NOCIIe0BaTENbHOCTH. BHyTpeHHee crTpoeHne 3BE3N. COBpeMEHHBIE MPEACTABICHUSA O
MPOUCXOKACHUH U BoJtonMK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.
Mneunsiii [Tyt — Hama [anaktuka. [lonoxxenune u nBwxkenue Connia B ['amaktuke. Tumbl
rajJlakTUK. PagnoranakTiuky U kBazapel. YEpHbIE NBIPHI B siipax rajlakTHK.
Bcenennas. Paciiupenue Beenennoit. 3akon Xa66:ma. Pasoeranue ranaktuk. Teopust Bonbmioro
B3pbIBA. PETMKTOBOE M3ITydeHHE.
MacmrabHast ctpyktypa Beenennoil. Meraranaktuka.
Hepeménnsie npodiaemMbl aCTpOHOMUHU.
Yuenuueckue nabniooenus
Habmoienuss HeBOOPYEHHBIM TJIa30M C HCIOJIb30BAHMEM KOMITBIOTEPHBIX MPUJIOKEHUHN AJIst
ornpezieNieHus] MOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JATy: OCHOBHBIE CO3BE3HS
CeBepHOro nonymapus 1 sipkue 3BE3/1bI.
Habmonenus B Teneckon Jlynsl, maner, Mieunoro IlyTu.
O6o0maree NOBTOpeHNE
Ponbp ¢u3ukm u acTpOHOMHUU B DKOHOMHYECKOM, TEXHOJIOTHYECKOW, COMMAIBHOW M 3THUYECKOU
cdepax IesTeTbHOCTH YeI0BEKa, pOJb M MECTO (PU3UKHU M aCTPOHOMHUH B COBPEMEHHOW HAyYHOMH
KapTHHE MHpPa, POJib (U3UYECKON TeoprH B (POPMHUPOBAHUM MPEICTABICHUH O (U3NYECKOM
KapTHHE MHpa, MECTO (PU3MYECKON KapTUHBI MUpaA B OOIIEM Psly COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEJCTABICHUN O IPUPOJE.
Me:xnpeameTrHblie CBA3H



Wzydyenne kypca ¢usuku 0a30Boro ypoBHsS B 11 Kiacce OCYIIECTBISETCS C  YUETOM
COJIEPIKATENBHBIX MEXIIPEIMETHBIX CBS3€M C KypcaMH MaTeMaTUKH, OHWOJOTUH, XUMUH,
reorpauu ¥ TEXHOJIOTHH.

Meosicnpeomemnule nonsimusi, CBSI3aHHBIC C U3YUYCHUEM METOJIOB HAYYHOI'O IMO3HAHUS: SBIICHUE,
HAy4YHBIA (akT, THIOTE3a, (PU3MUecKas BEIMYUHA, 3aKOH, TEOpUs, HAOIIOIEHUE, IKCIICPUMEHT,
MOJICTTPOBAHUE, MOJICIh, H3MEPEHHUE.

Mamemamuxa: penieHHWE CUCTEMbl YypaBHEHHUH, TPUTOHOMETpPHYECKHE (YHKIUU: CHHYC,
KOCHUHYC, TAHICHC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPBI M HX
MPOCKIIMA HAa OCH KOOPJHMHAT, CJIOKEHHUE BEKTOPOB, MPOM3BOIHBIC JJIEMEHTAPHBIX (DYHKIIUH,
MpU3HAKY TI0I00UST TPEYTOJIBHUKOB, OTIPE/IEIICHUE TUIOIIAIU TUIOCKUX (puryp u o0bnEma Te.
buonocus: >nekTpudecKue SBICHUS B KUBOW NPHUPOJIE, KoJeOaTenbHbIC IBIKEHUS B KUBOU
IIPHUPOJIC, ONITUYCCKHUE SIBICHUS B YKUBOM MPUPOJIE, ACHCTBHE Padallii Ha JKUBBIC OPraHU3MBbI.
Xumusi: CTpOCHHE aTOMOB U MOJIEKYJI, KPUCTALIMUECKAs CTPYKTYpa TBEPIBIX TEJI, MEXaHU3MbI
00pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CHEKTPAJIBbHBIN aHaIH3.

leocpaghus: MarHUTHBIE TIONMIOCA 3EMIIM, 3aJIe)KH MArHUTHBIX PyA, (POTOCHEMKA 3EMHOM
MOBEPXHOCTH, MPEJACKA3aHNE 3eMJICTPACCHUM.

Texnonoeus: JMHUAW DJICKTPOINIEpEaay, TIEHEPAaToOp IEPEMEHHOIO TOKa, 3JICKTPOIBUIATEIb,
WHAYKIIMOHHAS T1€4Yb, panap, pPaauoONpUEMHUK, TEIeBU30p, aHTeHHA, Tenedon, CBU-mneus,
MPOSKIIMOHHBIN anmapar, BOJJOKOHHAs ONITHKA, COJTHEYHAs OaTapes.



IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3BUKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAA

OcBoenue yueOHoro npeamera «du3mka» Ha ypoBHE CpeaHero odiero oopazoBanus (0a30Bblit
ypOBeHB) JOJI’KHO 06eCHe'-H/ITB AOCTHIKCHUC CIICAYIOIIUX JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U
NPEMETHBIX 00pa30BaTEIbHBIX PE3YJIBTATOB.

JIMYHOCTHBIE PE3YJIBTATHI
JIMuHOCTHBIE pe3yNabTaThl OCBOEHHUs YydyeOHoro mnpeamera «®u3nka» JODKHBI OTpa)arb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS CPOPMUPOBAHHOW BHYTPEHHEU
NO3UIMEH JHMYHOCTH, CHCTEMOW LIEHHOCTHBIX OpHEHTAIMid, TIMO3UTHBHBIX BHYTPEHHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJULMOHHBIM ILIEHHOCTAM pPOCCHHMCKOro  OOILEeCTBa,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B MPOLECCE pealnu3allid OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIBHON eI TEIPHOCTH, B TOM YUCIIE B YACTH:
1) rpa:kIaHCKOro BOCHUTAHUS:
c(OPMHUPOBAHHOCTb T'PAXKAAHCKOM MO3ULUN O00YYaroOIErocsi Kak aKTUBHOI'O U OTBETCTBEHHOI'O
YJIeHa POCCUICKOro O0IeCTBa;
OPUHATHE TPATUIMOHHBIX  OOLICYEIIOBEUECKUX TyMAaHHUCTUYECKUX M JEeMOKPATHYECKHX
IICHHOCTEIA;
TFOTOBHOCTb BECTH COBMECTHYIO [ESATEIbHOCTh B HHTEpecax TIpakJaHCKOro o0IecTna,
y4acTBOBAaTh B CaMOYIPABJIEHUU B 00pa3oBaTeIbHON OpraHU3aluu;
yYMEHHUE B3aMMOJICHCTBOBAThH C CONMAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C UX (QYHKIUSIMHU U
Ha3HAYCHUEM;
TOTOBHOCTb K T'YMaHUTAapHOH U BOJIOHTEPCKOM J1€ATENBHOCTH;
2) IaTPHOTHYECKOT0 BOCIIUTAHMS:
c(OpMHUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;
[IEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTIIKEHUSIM POCCHHCKHX YYEHBIX B
001acTi PU3UKU U TEXHUKH;
3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:
c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHNUS;
CIOCOOHOCTh OIEHWBATh CHTYAalMI0 W TIPUHUMATh OCO3HAHHBIC DPEIICHWs, OPHEHTHPYSACh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U [IEGHHOCTH, B TOM YHCJIE B ACATEIBHOCTU YUEHOTO;
0CO3HAHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMUUBOTO OYIYIIEro;
4) 3¢TEeTHYECKOr0 BOCIIMTAHUS:
ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIIOYas ICTETUKY HAyYHOTO TBOPYECTBA, IMPHCYIIErO
¢u3nveckoil Hayke;
5) Tpy10BOT0 BOCIUTAHUS:
UHTEpEC K Pa3IMYHBIM cepam mpodecCHOoHaATBHON NeATENIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢u3MKOW W TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oynymielt mnpodeccuun u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IIJIaHBI,
TOTOBHOCTh M CHOCOOHOCTH K OOpa3OBaHMIO M €aMOOOpa30BaHUIO B 0ONACTH (PU3UKU HA
MPOTSIKEHUU BCEU KU3HU,
6) IK0JIOrHYEeCKOr0 BOCTIUTAHMSA:
c(OPMHPOBAHHOCTh ~ JKOJIOTUYECKOM  KYJIBTYphl, OCO3HAaHHE TJO00AJBbHOIO  Xapakrepa
HKOJIOTHYECKUX MPOOIIeMm;
MJIAHUPOBAHUE U OCYIIECTBIICHUE JEHCTBUU B OKPYXKAIOLIECH Cpelle HAa OCHOBE 3HAHMS lieNen
YCTOMUYUBOTO Pa3BUTHS YEJIOBEUECTBA;



pacIIMpeHue ONbITa NESATEIBHOCTH IKOJOTMYECKOW HANpPaBICHHOCTH Ha OCHOBE HMMEIOIIUXCS
3HaHW 110 PHU3UKE;

7) HEHHOCTH HAYYHOT'O MIO3HAHMS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
du3nUecKoil HayKu;

OCO3HAHUE LIEHHOCTU HAy4YHOH JEATe]IbHOCTH, TOTOBHOCTh B TpOILECCE HM3YYCHUS (PH3UKH
OCYIIECTBIISATH MPOSKTHYIO U HCCIIEA0BATENbCKYIO JEITEIILHOCTh HHIANBHUIYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS

ba3oBble jornueckue a1ecTBUA:
CaMOCTOSITENIbHO  (OPMYNIUPOBaTh M aKTyaJu3UpoOBaTh MpoOJIeMy, paccMaTpuBarh &
BCECTOPOHHE;
OTPEIETIATh eI ACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX TIOCTUKECHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBIICHUSX;
pa3pabaThiBaTh IUIAH PEUICHHS MPOOJIeMbl ¢ YYETOM aHajin3a MMEIOIIMXCS MaTepUadbHBIX U
HEMaTepualbHBIX PECYpPCOB;
BHOCUTB KOPPEKTHUBBI B IEATEILHOCTh, OLICHUBATH COOTBETCTBHUE PE3yJIbTATOB IEJISIM, OLICHUBATh
PHCKH TIOCTIEICTBUMN JAEATEIBHOCTH;
KOOPJAMHHUPOBAaTh U  BBINOJHATH pPabOTy B  YCIOBHSIX pEAIbHOrO, BHUPTYalbHOTO H
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;
pa3BUBATh KPEATHBHOE MBIIUICHUE TIPU PEIICHUH KM3HEHHBIX MPOOJIEM.

ba3oBble ucciienoBare/ibCKue AeiCTBUSA:
BJIa/IETh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMH MOHATHSAMHI U METOIaMU (PU3MUYECKOI HAYKU;
BJIa/IETh HaBBIKAMHU y4eOHO-UCCIIE0BATEILCKON U IPOEKTHOM IEATENBHOCTH B 001acTu (PU3MKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IIOMCKY METOJOB pELICHUS 3aaay
(U3UYECKOTO CoMep KaHusl, TPUMEHEHUIO PA3IUYHBIX METO/I0B IMO3HAHMS;
BIAJETh BUIAMHU JCSATEIBHOCTH IO TMOJYYEHUID HOBOTO 3HAHMS, €ro HHTEpPIpPETalnu,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3NIMYHBIX YUEOHBIX CHUTYallMsiX, B TOM YHCIE MpPH
CO3JJaHUU Y4EOHBIX MMPOEKTOB B 00J1aCTH (HU3UKH;
BBISIBIIATH PUIMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJU3HPOBATh 3a/1ayy, BBIJIBUTATh THUIIOTE3Y €&
pEIIeHus, HaXOIUTh apTYMEHTHI JJI I0Ka3aTeIhCTBA CBOMX YTBEPKICHUMN, 3a/1aBaTh MTapaMeTpPhl
Y KpUTEPUU PEILICHUS;
aHAJIM3UPOBATH MOJYYEHHBIE B XOJ€ PELICHUs 3aJa4l Pe3yJIbTaThl, KPUTUUYECKH OLICHUBATh UX
JIOCTOBEPHOCTH, TPOTHO3UPOBATh M3MEHEHHE B HOBBIX YCIIOBUSX;
CTaBUTh W (POPMYJIMPOBATH COOCTBEHHBIE 3a7a4ll B OOpa30BATEIbHON ACSITEIHHOCTH, B TOM
qrclie TIPU U3YYeHUU (DU3HKHY;
JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MIPUOOPETEHHBIHN OIIBIT,
YMETh IEPEHOCUTH 3HAHUSA MO (PU3HUKE B MPAKTUUECKYIO 00JIaCTh )KU3HEAEATETHHOCTH;
YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00J1acTel;
BBIJIBUTaTh HOBBIC UJIEU, IIPEAIaraTh OPUTHHAIbHBIC TOAXObI U PEIICHHUS;
CTaBUTH MPOOJIEMBI U 3a]1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.

Patora ¢ undopmaunmeii:
BJIa/IETh HAaBbIKaMU MOJIy4eHUs UHPOpMaK PU3NIECKOTO COACPKAHUS U3 UCTOUHHUKOB Pa3HBIX
TUTIOB, CAMOCTOSITEJIBHO OCYIIECTBISATh IMOUCK, aHalU3, CUCTEMATH3alMI0 U HUHTEPIPETAIUIO
uH(GOpPMAIIUU PA3INIHBIX BHIOB U (OPM MPEACTABICHUS;
OLICHUBATh JOCTOBEPHOCTh MH(POPMALIHH;



UCIOJIb30BaTh CpPEACTBA MH(POPMALMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJOTMHA B PELICHUU
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX M OPTraHU3AIMOHHBIX 334ad C COONIOAeHUEM TpeOOoBaHUI
SPrOHOMMKH, TEXHUKH O€30IIaCHOCTH, TUTHEHBI, pecypcocOepex eHns, MPaBOBbIX M ATHUYECKUX
HOPM, HOpM MH(OPMAIIMOHHON 0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUYECKOTO COJAEpXKAHMUA B Pa3lIU4HBIX (popMaTax ¢ y4€TOM Ha3HAYCHUS
uHpOpMaLMM W IIETICBOM ayJUTOPUH, BBIOMpAas ONTUMAIbHYIO (OopMy mpeacTaBieHUs U
BU3YyalIU3alUu.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:
OCYIIECTBIISATH OOIICHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOH JESATEIBHOCTH;
pacro3HaBaTh MPEANOCHITKA KOHMIMKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;
Pa3BEPHYTO U JIOTUUHO U3JIaraTh CBOK TOUKY 3PEHHUSI C UCTIOJIb30BAHUEM SI3bIKOBBIX CPEJCTB;
MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHANBUAYAIbHON pabOTHI,
BBHIOMPATh TEMAaTUKY W METOJbl COBMECTHBIX JEHCTBHM C Yy4€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0T0 4ieHa KOJUIEKTHBA,
MIPUHUMATH LIEJIM COBMECTHOM AEATEIbHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBATH JIEUCTBUS 110
€€ JOCTH)KEHMIO: COCTaBIIATh IUIAH JIEUCTBUH, paclpelensaTh pojid € YYETOM MHEHUH
YYaCTHUKOB, 00CYX/IaTh pe3yJabTaThl COBMECTHOU PabOTHI;
OIICHUBATh KaueCTBO CBOETr0 BKJIAaJIa M KAXKJIOTO yYaCTHHKA KOMaHIbl B OOLIMN pe3ysbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;
npeajiaraTh HOBBIE IIPOEKThI, OLEHUBATh HAEH C NO3UWLUUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;
OCYIIECTBIISITh TIO3UTUBHOE CTPATETHUYECKOE TMOBEIACHUE B PA3IUYHBIX CUTYAIUSAX, MPOSIBISATH
TBOPYECTBO U BOOOPaKEHUE, OBITh HHUITUATUBHBIM.

PerynasiTuBHbIe yHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS

Camoopranusauus:
CaMOCTOSITENIbHO OCYIIECTBISATh TMO3HABATENBHYIO JACSITENbHOCTh B 00OnMacTM (QU3MKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (hOPMYIHUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTAaBJIATh IUIAaH pEIIEHUs pPACUETHBIX M KA4YeCTBEHHBIX 3ajad, IUJIaH
BBIMIOJTHEHUS] TMPAKTUYECKOW paboThl € Y4ETOM HMMEIOIIMXCA PECYpCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEAINIOYTEHN;
JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;
pacuupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, Oparh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHue;
OIICHUBATh MTPUOOPETEHHBIN OTIBIT;
croco0cTBOBaTh (HOPMHUPOBAHUIO U MPOSBICHUIO APYAMLIMHM B 00NacTH (PU3HUKHU, MOCTOSIHHO
MOBBILIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPO.JIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:
JIaBaTh OLIEHKY HOBBIM CHUTYyallMsiM, BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTh, OIICHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;
BJIQ/IETh HABbIKAMHU TO3HABATENbHOM pedIeKCMH KaK OCO3HAHUS COBEpLIAEMbIX JEHCTBUN U
MBICJIUTENIbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHUIA;
WCIIOJIb30BaTh PUEMBI peIICKCUH JIJIS OLIEHKH CUTYaIlid, BBIOOpA BEPHOTO PELICHHUS;
YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PELICHHS 10 UX CHUKEHUIO;
MIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX IPU aHAIU3€E PE3YJIbTATOB JIEATEIBHOCTH;
MPUHUMATH CeOsl, MOHNMAsi CBOM HEIOCTATKU M IOCTOMHCTBA;



IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX MPH aHAIU3E PE3yJIbTaTOB ACATEIbHOCTH;
NPU3HABATh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mpouecce mocTkeHHsS JTMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS MPOTPAaMMBI MO (U3UKE Ui
YPOBHS CPEAHEro oO0IIero o0pa3oBaHUs y OOYYAIOIIMXCS COBEPLICHCTBYETCS SMOLMOHAIBHBIHN
MHTEJUICKT, MPEAIOaralouii coOpMHUPOBAHHOCTS!

CaMOCO3HAHUS, BKJIIOYAIOLIETO CIOCOOHOCTh IOHMMATh CBOE 3MOLMOHAIBHOE COCTOSHHUE,
BU/ICTh HAIPaBIICHUS PAa3BUTHS COOCTBEHHOM AIMOIIMOHAIBHON cepbl, OBITh YBEPEHHBIM B cele;
CaMOpeTyJIMPOBaHMs, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHUE NPHHUMATh OTBETCTBEHHOCTH 32
CBOE IOBE/IEHUE, CIIOCOOHOCTh aaNTHPOBAThCA K SMOLMOHAIBHBIM U3MEHEHHSM U MPOSIBIISATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOYAIONIEH CTpeMIICHHE K JTOCTHKEHHIO IIEJH U YCIIEXY, ONITUMU3M,
MHHUIUATUBHOCTh, YMEHHUE JICWCTBOBATh UCXO/IS U3 CBOMX BO3MOXKHOCTEIH;

SMIIATHH, BKJIIOYAIOMIEH CHOCOOHOCTh TOHMMATh SMOIMOHAJIBHOE COCTOSHUE JIPYTHX,
YYUTBIBATh €T0 IIPU OCYIIECTBICHHH OOIICHHUS, CIIOCOOHOCTD K COUYBCTBHUIO M COTIEPEKUBAHUIO;
COLMAIBHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAMBATh OTHOLICHHUS C JIPYTUMHU
JFOIBMH, 3a00TUTHCS, IPOSIBIISATH HHTEPEC U pa3pemaTrbh KOH(IUKTHL

INPEJIMETHBIE PE3YJIBTATbBI
K konny oOyuenus B 10 kJjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:
JIEMOHCTPUPOBATh HAa MpPUMepax posib U MecTO (PU3UKH B POPMUPOBAHUH COBPEMEHHOI HayuyHOU
KapTUHBl MHpa, B PA3BUTUU COBPEMEHHON TEXHUKM M TEXHOJIOTMHA, B MpPaKTUYECKON
JNeATEeILHOCTH JIFOIEH;
YUUTBIBATh TPAHUIBI MPUMEHEHHUs] M3YYEHHBIX (U3UYECKUX MOJEeJel: MaTepualbHas TOuKa,
UHepIHalbHas cucTeMa oTcuéra, abCOoIIOTHO TBEPJOE TENO, UACANbHBIN a3, MOJEIN CTPOECHUS
ra3oB, UAKOCTEN U TBEPABIX TeJl, TOUEUHBIM AIEKTPUUECKUI 3aps]] IPH pelIeHuU PU3NIECKUX
3a1a4;
pacrio3HaBaTh (pU3HUECKHUE SIBIEHUS (MPOLECCHl) U OOBACHATh UX HA OCHOBE 3aKOHOB MEXaHMKH,
MOJIEKYJISIPHO-KUHETUUECKON TEOPUU CTPOEHUS BEIECTBA U JIEKTPOJUHAMUKU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MpPSMOJUHEIIHOE [BH)KEHUE, CBOOOJHOE TMAaJeHHe Tell, JBUKEHHE IO
OKPY’KHOCTH, MHEpLHUs, B3auMoJeiicTBue Teln, AudQy3usi, OpOyHOBCKOE ABMKEHHUE, CTPOCHHUE
KHUJIKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMA Tell MpU HarpeBaHUU (OXJIAXKIEHUH), TEIIIOBOE
paBHOBECHE, UCIApEHUE, KOHJAEHCAIUs, IUIABJIEHUE, KPUCTAUIM3allis, KUIIEHUE, BJIAXKHOCTH
BO3/yXa, [TOBBIICHUE JABJICHUS Ta3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYIE, CBSI3b MEXIY
napaMeTpaMM COCTOSIHUSA ra3a B U30IPOIIeccax, dJIEKTpU3alus Tejl, B3auMOICHCTBUE 3apsI0B;
ONKCHIBaTh MEXAHWYECKOE JBUKEHHE, HUCIOJIb3Ys (PM3MUECKHE BEIUYMHBI: KOOpAMHATA, MYTh,
nepeMelIeHne, CKOpOCTh, YCKOPEHHE, Macca Teja, CHIla, UMITYJIbC Tela, KHHETUYeCKasi SHEPTus,
NOTEHIMAJIbHAs DHEPrusi, MeXaHuuyeckas padoTa, MEXaHHMYECKash MOIIHOCTh; MpPHU OMUCAHUHU
MPaBWJIBHO TPAaKTOBAaTh (PU3UYECKUN CMBICI MCIONb3yEMbIX BEJIMYMH, UX OOO3HAYEHUS U
€IMHUIIBI, HAXOIUTh (POPMYJIBI, CBA3BIBAIOIIME MAHHYIO (PU3MUECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYMHAMU;
OIKCHIBATh W3YUCHHBIC TEIJIOBBIE CBOIMCTBA TENI U TEIJIOBBIC SIBICHUS, HCIONB3Ys (PU3UUECKUE
BEJIMYMHBL: JIaBJIECHUE Tra3a, TeMIepaTypa, CPeIHssl KUHETHYeCKas SHEPIUs XaoTHYECKOIro
JBYDKEHUS MOJIEKYJ, CpEJIHEKBAaJpaTU4HAasi CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI,
BHYTPEHHSISI SHEprusi, paboTa rasza, Ko3QpQUIMEHT MOJIE3HOTO ACUCTBUS TEIJIOBOTO JBUTaTENs;
OpU OINUCAHUU TPABWIBHO TPAKTOBATh (U3MUYECKUN CMBICT HCIIOJIB3YEMbIX BEJIWYHMH, WX



0003HAUEHHSI U €JMHHULIBI, HAXOJUTH (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYHHY
C IpYTHMH BEJIMYMHAM;

ONKCHIBATh M3YYCHHbIC OJIEKTPUUECKHE CBOWCTBA BEIIECTBA M DIIEKTPUUYECKHE SIBICHUS
(mpotiecchl), UCHONIB3YS (PU3NYECKUE BEIUYUHBL: AJIEKTPUUYECKUN 3apsill, dJIEKTpHUUEcKoe IMoJe,
HaNpsOKEHHOCTh  TOJI, MOTEHIMAJ, Pa3HOCTh IOTCHLUUAIOB; MpPH ONUCAHWU MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIMYUH, WX OOO3HAUEHUS W EIMHUIIBL
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIMUMHY C IPYTUMU BETUYUHAMU;
aHAIM3UPOBATh (U3MYECKHE TPOIECCHl U SIBICHHUS, HUCIONb3YysAd (U3NYECKHE 3aKOHbI U
MPUHIUIIEL: 3aKOH BcemMupHoro tsaroteHus, |, |l u Il 3akonsr HeloTOHA, 3aKkOH coxpaHeHUs
MEXaHUYECKOW YHEPIrUu, 3aKOH COXPAHEHHUSI UMITYJIbCa, IPUHIUI CYNEPIO3UINH CHUJI, IIPHHLIUI
PaBHONPABUSI MHEPIHMAIBHBIX CHCTEM OTCUETA, MOJEKYISPHO-KMHETHYECKYIO TEOPHIO CTPOCHHS
BEIIIECTBA, Ta30BbIE 3aKOHBI, CBSA3b CpPEIHEH KWHETUYECKOW HHEPrHH TEIUIOBOTO JIBHXKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMmIepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUUYECKOTO 3apsina, 3akoH KyloHa, MpW 3TOM pa3iuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) IPUMEHUMOCTH;
OOBSCHSAT, OCHOBHBIC MPUHIUIBI JEUCTBUS MAIMH, NMPUOOPOB M TEXHUUYECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIOIb30BAHMS B IOBCEAHEBHON KHU3HU;

BBIMIOJIHATh OKCIEPHUMEHTHI [0 HCCIIEJOBAHUIO (U3WYECKUX SBICHHH M TPOLECCOB C
UCTIOJIb30BAaHUEM  TPSAMBIX M KOCBEHHBIX HW3MEPEHUH, TpuU O3TOM  (OPMYIHPOBATH
npobiieMy/3ajauy W TUNOTE3y Y4YeOHOrO OKCIIEPUMEHTa, CcoOMpaTh YCTaHOBKY U3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT U (POPMYITUPOBATEH BHIBO/IBI,

OCYIIECTBIISITh TPSIMBbIE M KOCBEHHBIE M3MEpEeHHsS (DPU3MYECKMX BEJIWYHH, P 3TOM BHIOMPATH
ONTUMAIILHBIA CIIOCO0 M3MEPEHUS M MCIIOJB30BaTh M3BECTHBIE METO/BI OLIEHKH TOTPEIIHOCTEH
U3MEPEHHUI;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIY (U3UYECKUMHU BEIMYMHAMU C HCIOJIB30BAHHUEM MPSIMbIX
U3MEPEHUH, MPH ITOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHPOBATH PE3yJIbTATHI IONYYECHHOMH
3aBHCUMOCTH (PM3MYECKMX BEJIWYMH B BUAEC TaONMMIl W TpPapuUKOB, JENaTh BBIBOJIBI TIO
pe3yibTaTaM UCCIIE0BaHuUS;

coOuro1aTh MpaBuiia 0€30MacHOro TpyJa NpU MPOBEACHUU UCCIIEAOBAaHUI B paMKax yd4eOHOro
OKCIIEPUMEHTa, y4eOHO-MCCIIETOBATEILCKOW M TMPOEKTHOW NESTETHHOCTH C HCIOIB30BAaHHEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYIOBaHMS;

pemiath pacu€THble 3a/la4M C SBHO 33aJaHHON (U3MUECKOW MOJENbI0, UCTONb3Ys (U3NYECKHe
3aKOHBI M TPUHIMIIBI, HA OCHOBE aHalM3a YCIOBHS 33Ja4M BBIOMpATh (PU3NYECKYI0 MOJIEINb,
BBIJICNIATE (PU3UYECKUE BEITMYUHBI M (HOPMYJIbI, HEOOXOIUMBIE Ui €€ PEUICHHUs, MPOBOIHUTH
pacy€Thl U OLIEHUBATh PEATLHOCTH IMOYYEHHOTO 3HAUYCHUS (PH3MUECKON BETMYMHEI;

pemiaTh KauyeCTBEHHbIE 3aJayd: BBICTPAWBATh JIOTMUECKH HENPOTUBOPEUMBYIO IIETIOUKY
paccyXIeHU ¢ ONOpPOi Ha 3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKUE SIBJICHUS;
UCTIOJIB30BaTh MPH PEHICHUH y4eOHBIX 3a/1a4 COBPEMEHHBIE HH()OPMAIIMOHHBIE TEXHOJIOTHH IS
MIOWCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALMHU U TIPEACTABICHUS YUeOHOH W HAyYHO-TIOMYJISIPHON
uHpOpMaLlMY, TIOJYYEHHOH W3 pa3lWYHbIX HCTOYHUKOB, KPUTHYECKH aHAJIW3UPOBATH
HoJy4aeMyro HH(opMaIuo;

MPUBOJIUTH MPUMEPHI BKIaJa POCCUUCKHUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYKAOILIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHIA;
UCIIOJIb30BaTh TEOPETUUYECKHUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM >KM3HMU U1 OOecreueHUs
0€301acHOCTH MpU O0paIIeHUU ¢ TPUOOPaMHU U TEXHUYECKUMH yCTPOMCTBAMH, Il COXPaHEHUS
3JI0pOBBS U COOJIIOIEHUS HOPM 3KOJIOTHUYECKOTO MOBEACHUSI B OKpY Kalolleil cpee;

paboTaTh B TpYIIE C BBHINOJHEHWEM pPAa3IMYHBIX COLMAJBHBIX POJeH, MIaHUpOBaTh PaldOTy
IPYMNIbI, palMOHAIBHO paclpeneNiarTh OOf3aHHOCTH W IUIAHUPOBATh JIEATENBHOCTh B



HECTAHJIAPTHBIX CUTYAlUsIX, aJICKBAaTHO OIICHMWBATh BKJIAJ KAXKJIOTO M3 yYACTHUKOB TPYIIIHI B
pelIeHne paccMaTprUBaeMoil POOIIEMBI.

K konmy oOyuenuss B 11 kJjacce mpeIMeTHbIe pe3yibTaTbl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh HA IIPUMEpaX pPoJib U MecTO (PU3UKH B POPMUPOBAHMH COBPEMEHHOI Hay4YHOU
KApPTUHBl MHpPA, B PAa3BUTHUH COBPEMEHHOM TEXHUKH M TEXHOJIOTMM, B IIPAKTUYECKOH
JESITEIbHOCTH JIFOJIeH, IeJI0OCTHOCTD U €IMHCTBO (PU3UYECKOM KapTUHBI MUDA;

YUUTHIBATh TPAHUIIBI IPUMEHEHUS U3YUYCHHBIX (PU3MUECKUX MOJIENEH: TOUCUHBINA ANEKTPUUECKUN
3apsi, Jyd4 CBETa, TOYEYHbIH HCTOYHHMK CBETA, SJe€pHAas MOJElb aToMa, HYKJIOHHAas MOJEIb
aTOMHOTO Si/Ipa MPH peleHNH (HU3NIECKUX 3a/1a4;

pacrio3HaBaTth (hU3MYECKHE SBICHUS (MPOLECCH) W OOBACHATH HMX Ha OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN U KBAaHTOBOHN (DU3HKU: dJIEKTpUYECKasi MPOBOJUMOCTD, TEIIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JCHCTBUS TOKAa, B3aMMOJCHCTBHE MArHUTOB, 3JIEKTPOMAarHUTHAas
MHAYKLIMS, JAEWCTBUE MAarHUTHOIO IIOJII Ha IPOBOAHUK C TOKOM M JIBHXKYILIUICS 3apsn,
AJIEKTPOMAarHUTHbIE KOJIEOaHUs U BOJHBI, IPSIMOJIUHENHOE pacpoCTpaHEHUE CBETA, OTPAKEHUE,
npenomiieHue, HHTepdepeHuus, audpakiuus W TMOJNSIpU3aLUsi CBeTa, IJUCHEPCUS CBeETa,
dotoanekrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHHe, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

ONKCHIBaTh HM3YYEHHbIE CBOWMCTBAa BEIIECTBA (AJIEKTPUUYECKHE, MArHUTHBIE, OINTUYECKUE,
ANEKTPUUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPEN) U JICKTPOMArHUTHBIE SBIECHUS (IIPOLIECCHI),
UCTIIONB3YS (U3MYECKUE BEIMYUHBL: JJICKTPUYECKUN 3apsil, CHJIa TOKa, JJIEKTPUUYECKOE
HaNpsDKEHUE, 3JIEKTPUUECKOe COITPOTUBIIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOABUKYIIas CUIa,
paboTa TOKa, MHAYKIMS MarHUTHOroO mojisi, cuia Ammnepa, cuia JlopeHla, MHIYKTUBHOCTb
KaTYIIKH, SHEPTUsSl DJIEKTPUUYECKOrO0 M MAarHUTHOTO TOJIeH, MEepuoJ M 4YacToTa KosieOaHWil B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U Cujla TOKa B MPOLECCe TaPMOHMUYECKUX DJIEKTPOMATrHUTHBIX
KoneOaHul, (OKyCHOE pacCTOSHME M ONTHYECKas CHUJla JIMH3bI, IPU ONUCAHUU IPaBUIBHO
TpPaKTOBaThb (PU3NYECKUI CMBICH MCIONb3YEMbIX BEJIWYMH, MX OOO3HAUECHHUS U EIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HMUECKYIO BEJIMUMHY C IPYTUMU BETUYHHAMU;
OTKCHIBATh M3YyUEHHBIC KBAHTOBBLIE SIBICHUS W MPOIECCHI, HUCTIONB3Ys (PU3NYECKUE BETUYHHBI:
CKOPOCTbh 3JIEKTPOMarHUTHBIX BOJIH, JUIMHA BOJIHBI U YacTOTa CBETA, JHEPIHsl U UMITYJIbC (POTOHA,
nepuo Mojypacrnaja, dHEprusl CBA3M aTOMHBIX Si7ep, IPHU ONUCAHUM MPAaBUIBHO TPAKTOBATh
(bU3MYECKUH CMBICIT HCIOJB3YEMbIX BEIMYMH, WX OOO3HAUEHWs W EJWHHUIIBI, YKa3bIBaTh
(dbopMyIIbI, CBSA3BIBAIONINE JAaHHYIO (PU3HUECKYIO BEIMYMHY C APYTUMHU BEIMYUHAMHU, BHIUHCISTH
3HaUYCeHHUE (PU3NUECKON BETUINHBI,

aHAIM3UPOBATh (U3MUECKHE TMPOIECCHl U SIBIEHUS, HUCHOJB3YS (PU3UUYECKHE 3aKOHBI U
OpUHLIMIBL 3akoH OMa, 3aKOHBI TIOCIENOBAaTEJIBHOIO U MAPAJUIENbHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyns—JleHna, 3akOH JJIEKTPOMAarHUTHOM HHIYKLUHH, 3aKOH
NPSIMOJIMHEHHOTO pacHpOCTpaHEHUsI CBETa, 3aKOHBl OTPAKEHUS CBETA, 3aKOHBI IPETOMIICHUS
CBeTa, ypaBHeHHME OWHImTEHHa 11 Qorodrddexra, 3aKOH COXpaHEHHs] HDHEPTUU, 3aKOH
COXpPaHEHMsI HMIIYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUUECKOIrO 3apsia, 3aKOH COXPAaHEHUS
MAacCOBOTO 4YHCIa, MOCTyJaThl bopa, 3aKOH paguOaKTUBHOTO pacmajia, MpU ATOM pa3inyaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €0 MaTeMaTU4YecKOe BBbIpaKEHHE U YCJIOBUA (TpaHMIIbI,
00J1aCTH) TPUMEHUMOCTH;

OTIPE/ICNIATh HANPABIEHUE BEKTOpa WHAYKIIMM MAarHUTHOTO IOJIS MPOBOJHHUKA C TOKOM, CHUIBI
Awmriepa u cunbl JlopeHna;

CTPOUTH U OIHUCHIBATH N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKOM JIMH30M;
BBIMIOJHATh OKCIEPUMEHThl MO HCCIEIOBAaHUIO (PU3UYECKHX SBJIEHUH U MPOLECCOB C
UCIIONIb30BAHMEM TPSMBIX W KOCBEHHBIX HW3MEPEHHi: TMpH OSTOM  (HOPMYIHPOBATH



npoOiieMy/3ajady W TUNOTE3y Y4eOHOTrO OKCIIEPUMEHTa, CcOoOMpaTh YCTaHOBKY U3
MPEJIOKEHHOTO 000PYAOBAHHUS, TPOBOAMUTD OMBIT M POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh MPSIMble M KOCBEHHBbIE M3MEPEHHs (PU3NYECKUX BEIUYHMH, IPU 3TOM BBIOMPATH
ONTUMAJIBHBIA CIIOCOO M3MEPEHMsI U HCIOIb30BaTh U3BECTHBIE METOJIbI OLIEHKH MOTrPEIIHOCTEH
U3MEPEHHU;

UCCIIEIOBATh 3aBUCUMOCTH (PM3UYECKUX BEIMYMH C MCIOJIH30BAHUEM MPSIMBIX W3MEPEHUN: MpH
9TOM KOHCTPYHUPOBATh YCTaHOBKY, (UKCHPOBATh pE3YJIbTaThl MOJYYECHHOW 3aBUCHMOCTHU
busznyecKkux BENWYMH B BHJAE TaOMUI] W TrpaduKoB, [elaTh BHIBOJABI IO pe3yjbTaTaMm
UCCJIEJIOBAHMS,

coOuo1aTh IpaBmiIa 0€30MacHOro TpyJaa NMpPU MPOBEACHUU HCCIEAOBAHUI B paMKax ydeOHOro
HKCIEPUMEHTA, y4eOHO-MUCCIIEAOBATEIBCKOW M TMPOEKTHOW IEATEIBHOCTH C HCIOJIb30BAaHHEM
M3MEPUTENIbHBIX YCTPOUCTB U J1a0OPaTOPHOTO 0OOPYIOBAHHS;

pemats pacuéTHbIC 3aJla4l C SIBHO 3a/laHHOM (PU3UYECKOW MOJAENBI0, UCHONB3YS (hU3HUECKUe
3aKOHbl U NPUHIUIBI, HA OCHOBE aHAJM3a YCJIOBHS 3aJaud BbIOMpaTh (PU3UYECKYI0 MOJEIb,
BBIICTIAITh (PU3WYCCKUE BEIWYMHBI M (DOPMYITBI, HEOOXOAMMEBIE JUIS €€ pPEIIeHUs, MPOBOIUTH
pacuéThl U OLIEHUBATh PEAIbHOCTD MOJIYYEHHOTO 3HAUeHUS (PU3NUECKON BEITHMUUHBI,

peliaTh KadyeCTBEHHBbIE 3aJauyM: BBICTpPAUBATh JIOTUYECKH HEMPOTHUBOPEUHMBYIO IIEMIOYKY
pacCyXJI€HHI ¢ OMOpO HA U3YUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SBIICHUS;
MCIIOJIb30BaTh NP PEIICHUH Y4eOHBIX 3a7au COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUHN IS
MOKCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIMH U TIPECTaBICHUs Y4eOHON U HAyYHO-TIOMYISIPHOU
uH(pOpMallMK, TOJYyYEHHOW U3 pa3IMYHbIX HCTOYHUKOB, KPUTUYECKU aHAIH3UPOBATH
MOJIy4aeMy1o HH(POPMAIHIO;

OOBSCHATh TMPHUHIIUIBI JEHCTBUS MAaIINH, TPHOOPOB W TEXHUYECKHX YCTPOMCTB, pa3inyaTh
yCIIOBHS UX 0€30MacHOT0 MCIIOJIb30BaHMs B TOBCETHEBHOM JKU3HU;

MPUBOJUTH MPUMEPHI BKJIaJ]a POCCHICKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHUE MPOLIECCOB OKPYKAIOIIET0 MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

MCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW KHU3HM AJIsi OOecreyeHus
0e30MacHOCTH TIpU OOpAIEHUH ¢ MPUOOPAMH M TEXHUYECKUMHU YCTPOMCTBAMH, TSI COXPAHEHUS
3J10pOBbsI U COOJIIOJIEHHSI HOPM KOJIOIMYECKOT0 TIOBEACHHUS B OKpY Karollei cpejie;

paboTaTh B TpyMIE C BBHIMOJIHEHHEM PA3IMYHBIX COLMAJIBHBIX pOJIeH, MIaHUPOBaTh paboTy
IpyNIbl, palMOHAJIbHO pacHpeleNsITh OOf3aHHOCTH U IUJIAHUPOBATh JEATEIBHOCTh B
HECTAH/IAPTHBIX CUTYAlIMsIX, aJICKBATHO OIICHWBATH BKJIAJl KaXJOTO W3 YUYAaCTHUKOB TPYIIHBI B
pelIeHre paccMaTpruBaeMoil MpooIIeMBl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnbsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/IbIl HAYUYHOI'O ITO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOT'O O3HAHUS 2 bubmmoreia LIOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica 10 L https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2.2 1
Auaniia 0 https://m.edsoo.ru/7f41bf72
2.3 Craruka TBEpAOrO Tena 5 1
bu6mmoreka [IOK
24 10 1 1
3aKOHBI COXPAHEHHUS B MEXAHUKE https://m.eds0o.ru/7fA1bf72
Hroro no paszneny 35
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 15 1 1 bubnmoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 20 1
OCHOBEI TEpMOZHHAMIKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 7 bubnnorexka [JOK

@da30BbIE IEPEXOABI

https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 42
Paznen 4. JIEKTPOJAUHAMUKA
bubmuorexa [JOK

1 eKTpOCTaTIRA 24 https://m.eds00.ru/7f41bf72
49 [TocTosHHBIN 251eKTpUYECKUi TOK. TOKH B 29 bubmuorexa [JOK

' pasIM4YHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro mo pazueny 53

PesepBHOE Bpems 4

OBIIEE KOJIMYECTBO YACOB I10 136

[NPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paszpen 1. JIEKTPOIUHAMUKA
MaruauTtHoe nosjie. DJeKTpOMarHuTHas bubmumoreka [IOK
1.1 11 1 3
WHTyKIUS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KosieGaHus https://m.edsoo.ru/7f41c97c
59 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 5 1 bubnnorexa [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nmoreka [JOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pazzea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

31 OcHOBBI cielIMaNIbHOM Teopun 4 1 bubnnoreka [JOK
OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
bubnmnoreka [JOK
4.1 DJIeMEHTHI KBAHTOBOW ONTUKU 6 https://m.e dsi.ru 17£41c97c
4.2 Ctpoenue aToma 4 bubnmorexa LIOK

https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE PO

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Uroro no pazgeny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMHUH U aCTPOPHU3NKH 7 BH6H_HOTCKa LHOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6 OBOBIIAIOHIEE IOBTOPEHUE
Hroro no pasneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoyuuyecTBo yacos Nara D1eKTpoHHbIe HUPPOBLIE
° T
Tema ypoka Kourpoabsnbie IIpakTuyeckue o0pa3oBaTte/ibHbIE
n/n Bcero U3YYEeHUS
padoTbI padoThbI pecypchl
®uznka — HayKa 0 MPUPOJIC.
1 Ha o e (};K of ap A 1 bubnuorexa [{OK
HbI€ METO/IbI TTO3HAHUS
v https://m.edsoo.ru/1beef346
OKPY>KaIoIIero Mupa
AOCONIOTHAS 1 OTHOCHUTEIIbHAS
5 . 1 bu6nmnorexa LIOK
MOTPEIIHOCTH U3MEPEHUMN
P P https://m.edsoo.ru/7f18fda3
(bU3HYEeCKUX BEIHMYUH
MexaHudeckoe JBUXEHUE.
Cucrema orcuera.
3 0 1 bubnuoreka [{OK
THOCHUTEJIbHOCTh MEXaHHUYECKOTO
https://m.edsoo.ru/e9a52f02
neuxenHus. [Ipsmas u oOpaTHas
3a7a9M MEXaHUKH
Pannyc-BekTop MaTepuanbHOU
TOYKH, €T0 MPOEKIIMU HA OCU
4 ,1; B 1 bubmuoreka [{OK
KoopauHar. TpaekTopus.
bA P P https://m.edsoo.ru/30a108a5
[Tepememenue. Cxopocts. Mx
MPOEKIIMU HA OCH KOOPAMHAT
PaBHOMEpHOE ITPAMOJIMHEWHOE
BkeHue. ['padrueckoe onrcanue
5 g pag . 1 bubmuoreka [{OK
ABHOMEPHOTO MPSMOJUHEHHOTO
P P P https://m.edsoo.ru/89ba7190
nBmkennsa. CiaoxxeHue
MIEPEMEIICHUI U CKOPOCTEN
HepaBnomepHoe qBUKEHUE.
6 M P P A v 1 bubnuoreka [{OK
THOBEHHAs! CKOPOCTh. Y CKOpEHHE.
N p p https://m.edso0.ru/a99549a7
[IpssMonuHeliHOe NBUKEHHE C
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[IOCTOSIHHBIM YCKOPEHUEM

JlabGopaTtopHas pabota Nel
"UccnenoBanue COOTHOIICHUS
MEXy IyTSMU, IIPOUICHHBIMH
TEJIOM 32 TIOCIIEI0BATEIbHBIC

bubnunorexa LIOK

[IpuHLIHII OTHOCUTENBHOCTH
lNanunes. HennepuuanbHble

! paBHbBIC POMEKYTKH BPEMEHH MTPH https://m.edsoo.ru/a99549a7
PaBHOYCKOPEHHOM JIBUJKEHUH C
HayaJbHOU CKOPOCTHIO, PABHOM
HyJ0".
I'paduueckoe onucanue

8 MPSIMOJIMHEMHOTO JIBHXKEHHUSI C brbmmorexa LIOK

https://m.edsoo.ru/b7560bbf

MOCTOSIHHBIM YCKOPEHUEM
CBobOosiHOE MajieHne. Y CKopeHue

9 CcBOOOHOTO IMaJeHus. 3aBUCUMOCTh bubnunoreka LIOK
KOOPJIMHAT, CKOPOCTH, YCKOPCHHSI https://m.edsoo0.ru/f738109c
OT BpEMEHH U UX TpaPuKu

10 JIBukeHue tena, OpOIIEHHOTO MO/ bubmmnorexka HOK
YIJIOM K TOPU3OHTY https://m.edsoo.ru/71cbb4f5
KpuBonuHeliHOe ABUKEHUE.
JIBU>KEHUE 110 OKPYXKHOCTH.

11 YrnoBas u JIMHENHAsA CKOPOCTb. bubnnorexa [JOK
IMepuon u vacrora. https://m.edsoo.ru/33196fbe
LenTpocTpeMuTenbHOE U MOTHOE
yCKOpEeHue

12 KonTtponbHas pabora o Teme bubmuoreka [IOK
"Kunemaruka" https://m.edsoo0.ru/1242f32e
ITepBbrIif 3akoH HproTOHA.

13 HuepuuansHble CUCTEMBI OTCUETA. bu6nunorexa LIOK

https://m.edsoo.ru/5a9e4a64
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CUCTEMBI OTCUETA

14 Cuna. PaBHOz€MCTBYIOIIIAS cUila. bu6nmoreka [IOK
Bropoii 3akon Hetotona. Macca https://m.edsoo0.ru/141d3837
15 B3aumoneiictue ten. Tperuit bu6nmorexa [IOK
3akoH HeroroHa https://m.edsoo.ru/57dba505
IIpuHIMI CYTIEPIIO3UIIUH CHIL.
16 P:meflllne 3aI[qupHa HpL:/IMeHCHI/Ie bubmmorexa LIOK
https://m.edsoo.ru/bdf997fb
3akoHOB HproTOHA
3aKO0H BCEMHPHOTI'O TSATOTCHHS.
17 3KBI/IBaJI€HTIfOCTI) rpaBUTALMOHHOMN bubmorexa LIOK
. https://m.edsoo.ru/9aba2b0a
Y MTHEPTHOM MaCChI
Cuna TsKeCTH M YCKOpeHUe
CBOOOIHOTO IManeHus. [[BrkeHne
18 He6ec§1)1x TEN I/II[ ux I/ICI’(HYCCTBGHHBIX bubmorexa LIOK
https://m.edso0.ru/22757f26
cnyTHUKOB. [lepBast kocMuueckas
cKopocTh. 3akoHb! Kemnepa
19 Cuua ynpyroctu. 3akoH ['yka. Bec bubnnorexa [JOK
Tena https://m.edsoo.ru/0ae2cd84
JlaGopaTtopnas pabora Ne2
20 "I/I3y1113eHH12 ,[[BI/II))KGHI/IH Opycka 1o Bubmmorexa HOK
. . https://m.edsoo.ru/0ae2cd84
HaKJIOHHOH TUIOCKOCTH".
Cuna tpenus. [Ipupona u BusbI cun BuGmorexa LIOK
1 e e ocn ntps/m.edsoo. /1286499
https://m.edso00.ru/2cb29676
COTIPOTHUBIICHUS CPEJIBI
99 Hasnenue. 'mapocratuueckoe bu6muoreka [JOK
nasienue. Cruma Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOTIOTHO TBEPAOE TEIO. Bumorexa 1IOK
23 [TocTynaTenbHOE U BpamaTenbHOe

JIBIDKEHUE TBEPJIOTO Telia

https://m.edso0.ru/653d3459
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MOMEHT CHJIBI OTHOCUTEIIBHO OCH

bubnunoreka LIOK

24 BpaiieHus. [1neqo cusb https://m.edsoo.ru/653d3459
CrnosxeHue cuil, IpUI0KEHHBIX K
o5 TBEpAOMY Teny. LleHTp TsxecTn bubmmoreka [JOK
Tena. Y CI0BUS paBHOBECHS https://m.edsoo.ru/9aa79a7d
TBEPAOro Tesa. Buabl paBHOBeCUs
26 Pemienne 3agau bubmmorexa LIOK
https://m.edsoo.ru/dclcaacO
KonTponbhas pabota no Teme
27 "I[I/IHZMI/IKa. C”Pi“aTI/IKa TBEPJIOTO bubmorexa HOK
\ https://m.edsoo.ru/9f5a574c
Tena
HNmnynbec MmaTepuanbHOU TOYKH,
CUCTEMbI MaTepUATbHBIX TOUEK.
28 LlenTp macc CIfCTeMLI bubmmorexa LIOK
https://m.edsoo.ru/4bb8294b
MaTepuaIbHBIX TOYeK. Teopema o
JBY)KEHUH LIEHTpa Macc
MoMeHT nMITynbca MaTepUAIBHON
29 touku. IIpencrasienue o bubmuoteka [IOK
COXpaHEHNH MOMEHTA UMITYJIbCa B https://m.edsoo.ru/d6532eb9
[EHTPATbHBIX MOJISIX
bubmmoteka IIOK
30 Pemerite saa https://m.edso0.ru/f7706d63
PaGora cunbl Ha ManoM U Ha
31 KOHEYHOM TepEeMEIICHHUH. bubmuoreka [JOK
I'paduueckoe npencTaBacHue https://m.edso00.ru/913974c7
paboThI cuiTbl. MOIITHOCT CHJITBI
Kunernueckas sneprus. T Ma
32 00 I/IzMeHee(;-II/II/I zI/IfII;TI/IquIfgg ) bubmmorexa LIOK
N https://m.edsoo.ru/9a5e2e74
SHEPrHH MaTePHAIbHON TOUKH
33 ITorenmnuanspuble 1 bu6nunorexa LIOK
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HEMOTEHI[UATbHBIEC CUJIBI.
[TorenumansHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTh

https://m.edsoo.ru/554bafcc

Tperbs KOCMUYECKast CKOPOCTb.
CBs13b pabOTHI HEMOTEHITMATBHBIX
CHJI C U3MEHEHUEM MEXaHUYEeCKOI

bubnunoreka LIOK

34 SHEPIHH CHCTEMBI TEII. 3aKOH https://m.edsoo.ru/f57b4e01
COXpaHEHUS MEXaHUYECKOI
SHEPrUuu
VYpyrue u Heynpyrue

35 CTOJIKHOBEHUS. Y paBHEHHE bubmmoreka [JOK
BepHuysutu 1uis uaeaabHO#M https://m.edsoo.ru/f30f43b6
KUAKOCTU

36 Pemrenue 3amau https://m.edso0.ru/f30f43b6

37 KoHTpoinbHas pabora 1o Teme bubnnorexa [JOK
"3aKOHBI COXpAaHEHUS B MEXaHHKe" https://m.edsoo.ru/474e7c4a
PazButne npeacrasieHui o

38 npupoe TemIoTsl. OCHOBHBIE bubmuoteka [IOK
nonoxenust MKT. Tuddysust. https://m.edsoo.ru/b0a4445f
bpoyHOBCKO€E BHXKEHUE
Crtpoenue ra3000pa3HbIX, KHUIKHX

39 U TBEPJIBIX TeJl. XapaKTep bubmmnoreka HOK
JIIBIDKEHUS U B3aUMOIEHCTBUS https://m.edsoo.ru/c44d02e2
YaCTHI] BELECTBA
Macca u pazMepsl MOJIEKYIT

40 (aTOMOB).pKOJ'IIf‘—IeCTBO BeyIHeCTBa. bubmmorexa LIOK

https://m.edso0.ru/c5b72ab7

ITocrosinHast ABoraapo
JlaGopaTtopHnast pabota No3 BuGnmorexa LIOK

41 "OmnpeeneHne Macchl BO3ayxa B

KJIACCHOM KOMHATE Ha OCHOBE

https://m.edsoo.ru/c5b72ab7
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U3MepeHui 00bEMa KOMHATHI,
JABJICHUS U TEMIIEPATyphl BO31yXa
B Hen'".

42 Temneparypa. Temiosoe Bu6mumoteka [JOK
pasroBecue. [lIkana [enbcus https://m.edso00.ru/0070d493
bub6nmoreka [IOK
43 14 iras. [
AICIDHBIH [a3. 1 a30BBIC 3AKOHBL https://m.edsoo.ru/1deb2367
44 VYpasuenue Menneneesa- bubnuoreka [JOK
Knaneiipona. Perrenue 3amau https://m.edso0.ru/8d12c328
45 AOcomoTHas Temneparypa. 3akoH Bbu6mmoteka [JOK
JlanpToHa https://m.edsoo.ru/14e02d1f
o | s wmt e
https://m.edso0.ru/68878d51
BEILIECTBA
- EpagnquKoeBl.IieﬂiTaifI;He o BuGmorexa [OK
SOUPOTISCCOB: HIOTEPMA, H30X0Pa, https://m.edso0.ru/1344327b
u3obapa
bubmmoteka IIOK
48 (0] MKT
CHOBHOC ypaBHeHie https://m.edsoo0.ru/c8094721
bubmmoteka IIOK
49 P
CHICHHE Satat https://m.edso0.ru/10265a05
CBs13b a0COTIOTHOU TeMIIEpaTyphI
S0 | cpomnch eamemecoxor oeprnch buGmorexa LIOK
pea P https://m.edsoo.ru/c38af8756
MOCTYTATEILHOTO TEIIJIOBOTO
JIBYOKEHUS €€ YaCTHIL
51 O06o0mIeHre U cucTeMaTH3aIus bubmuoreka [{OK
3HaHu# 1o teme "OcHoBbel MKT" https://m.edso00.ru/09d12fd8
59 KonTponbhas pabota no teme bu6muoreka [JOK

"OcHoBsl MKT"

https://m.edsoo.ru/13adad59
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https://m.edsoo.ru/c38af875%D0%B1
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59

TepMoauHaMuuecKasi CUCTEMA.
3agaHue BHEIIHUX ycyoBui s T/]
CcHUCTeMbl. BHelllHMe U BHYTpEHHUE

bu6nmorexa [IOK
>3 napaverpsl. [apametper T/1 https://m.edsoo.ru/5f8d38a3
CUCTEMBbI KaK Cpe/IHhE 3HAYCHUS
BEJIMYMH, ONMCHIBAIOIINX € Ha
MHUKPOCKOITUYECKOM YPOBHE
HyneBoe Hauano TepMOIMHAMUKH.
54 Camonpoun3BoJibHas penakcanus bubnnoreka [JOK
T]I cucTeMsl K TEIIOBOMY https://m.edsoo.ru/8ec512f0
PaBHOBECHIO
Mopnenb uneaabHOro ra3a B
55 Tepf/IOL[I/IHfl[MI/IKe. VYcnosus bubmorexa HOK
. https://m.edso0.ru/29355001
MPUMEHUMOCTH 3TOM MOAENHU
VYpaBHenne Menneneena-
56 KJII)aneﬁpOHa U BSpa)KeHI/Ie JUIS bubamorexa LIOK
. https://m.edsoo.ru/bal178d0
BHYTpEHHEH dHepruu
Bripaxkenue 111 BHyTpEHHEN
SHEPTUH OJJHOATOMHOTO
57 Hnezanoi) rasa. bubamorexa LIOK
https://m.edsoo.ru/ac5cacl5
KBazuctaruueckue u
HECTaTUYECKHE TIPOIECCHI
OnemeHTapHas paboTa B
58 TepMOJHaMuKe. Beruncnenue bu6muoreka [JOK
paboThI o rpaduKy mporiecca Ha https://m.edsoo.ru/741d5738
pV-auarpamme
Temonepenayda kak crnoco0
59 WU3MEHEHUS] BHYTPEHHEN SHEPIUu bu6muoreka [JOK

T/l cuctembl 6€3 coBepIIEHUS
paboThl

https://m.edso0.ru/3d734561



https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/3d734561

KOHBGKI_[I/ISI, TCILIOIIPOBOAHOCTD,

bubnunoreka LIOK

00 U3JIy4IeHUe https://m.edsoo.ru/157b54cd
KonunuecTBO TEMIIOTHI.
TemnoéMkocTh TeNa. Y aenbHas u
61 MOJIsIpHAst TeHHOéMKOCfI/I BEILIECTBA. bubmmorexa LIOK
https://m.edsoo.ru/7ba67355
VenbHast TENI0Ta CropaHus
TOITMBA
JlaboparopHas pabota Ned
62 "I/I3Mle)peHE1e YI[I;HBHOfl brbmmorexa LIOK
. " https://m.eds00.ru/d8098824
TETUIOEMKOCTH".
63 [TonsiTue 06 aguabaTHOM MpoIEcCe. bu6nmnorexa LIOK
[lepBbIii 3aKOH TEPMOIUHAMUKHI https://m.edsoo.ru/d8098824
KonnyecTBo TemioTe! u paboTa Kak
64 MepbI U3MEHEHUS BHyTp:HHeIZ bubnroreia LIOK
https://m.edsoo.ru/b047alcd
sHepruu TJ[ cucrembl
Bropoii 3ak0H TepMOMHAMUKH TSI
65 PaBHOBECHBIX M HEPABHOBECHBIX bubmmnoreka HOK
nporieccoB. Heobpatumocts https://m.edsoo.ru/ffOc86fc
MPUPOIHBIX MTPOIIECCOB
66 ITpuHIUITBI AEHCTBUS TEMIIOBBIX bubmmoteka IIOK
maruH. KIT/] https://m.edsoo.ru/c6f4f464
67 MaxkcumansHoe 3HaueHue KI1/1. bubmuoreka [{OK
[uxn Kapao https://m.edsoo.ru/2e945513
68 Pemenue 3amau bubmorexa HOK
https://m.edsoo.ru/b3efal8b
DKOJIOTUYECKHUE aCIIEKThI
69 HCTIOIb30BaHMS TETLIOBBIX but6mmorexa [IOK
npurarenei. TemaoBoe 3arps3HeHue https://m.edsoo.ru/9867aaa7
OKPYKArOIIeH Cpebl
70 Pemenue 3amau but6mmoreka [IOK



https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7

https://m.edsoo.ru/c8c70432

71

72

73

O000111eHrE U CUCTEMATU3 AL
3HaHu# 1o Teme "TepMoMHaMuKa.
Termnosnie Manab"

KoHnTponbHas pabota 1o teme
"Tepmoaunamuka. TernnoBbie
MaIIuHe!"

[TapooGpa3oBanre U KOHIEHCAITUSA.
Ucnapenue u kunenue. Y geapHas
TEIJIOTa MapooOpa30BaHuUs.
HacrplmeHnnsle 1 HeHACBIIIICHHEIC
napel. KauecTBeHHAs 3aBUCHUMOCTh
IUIOTHOCTH M JIaBJICHUS
HACBILEHHOTO TIapa OT
TeMIEpaTypbl, UX HE3aBUCUMOCTh
0T 00bEMa HACBHIIIIEHHOTO Tapa.
3aBUCHUMOCTD TEMITEPATyPhI
KHUIICHUS OT JaBJICHUS B XKUJAKOCTH

bu6nunorexa LIOK
https://m.edso0.ru/28d62b3f

bu6nmorexa [IOK
https://m.edsoo.ru/1b6e26¢c5

bubnunoreka LIOK
https://m.edso0.ru/6f8e6777

74

BnaxxnocTs Bo3nyxa. AGconroTHas
1 OTHOCHUTCJIbHAA BJIA)KHOCTh

bubmmoteka IIOK
https://m.edso0.ru/30ebbb79

75

76

JlaGopatopHas pabota Ne5
"OmnpeneneHne BIaKHOCTH
BO3/IyXa"

TBépnoe teno. Kpucramimueckue n
amop(HbIe Tera. AHU30TPONUS
cBoMCcTB KpucTtauioB.I InaBnenue u
kpuctaymuzanus. Cyonumanus.
Hedopmaruu TBEpAOTO TENA.
Pactsokenne u cxxatue. CrBwr.
Mopyns FOura. [Ipenen ynpyrux
nedopMmaruit

bubnuoreka [{OK
https://m.edso0.ru/30ebbb79

but6mmorexa [IOK
https://m.edso0.ru/20a88a03



https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/20a88a03

TennoBoe paclIMpeHne KUIKOCTEN
1 TBEPABIX TeJl. AHTApMOHU3M

bu6nmmoreka [IOK

77 TEIUIOBBIX KOJIEOAaHWI YaCTHLI https://m.eds00.ru/97a0672f
BenlecTBa . [IpeobpazoBanue
SHepruu B (a30BbIX NEpexoiax
78 YpaBHeHUE TEIUIOBOTO OallaHca. bubmmoreka [JOK
Pemenue 3anau https://m.edsoo.ru/ab1521fb
[ToBepXHOCTHOE HaATSKEHUE.
79 Kanuwnspuele siBnenus. [laBienue bubnnorexa [{OK
T10/] NICKPUBJICHHOM MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyna Jlammaca
DneKkTpu3anus Ten u e€
MPOSIBICHUS. DIEKTPUUECKUN
80 3:pﬂa. JlBa BuIa 3J1TepKTquecmx buomiorexa LIOK
https://m.edsoo.ru/1aff445f
3apsnoB. [IpoBoHUKY,
TUDIIEKTPUKU U TIOTYTTPOBOTHUKU
DIIeMEHTaPHBIN JIEKTPUUECKUIMA
81 3apsi. 3aKI())H coxpaﬂeim bubamorexa LIOK
https://m.edsoo.ru/f49afd24
AIEKTPUYECKOTO 3apsija
82 BzaumopencTeue 3aps0B. bubnnorexa [JOK
Toueunsle 3apsiasl. 3akoH KynoHa https://m.edso0.ru/445b7746
bubmmoteka IIOK
83 Pemienue 3anau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
Onektpuyeckoe noie. Ero
84 neﬁcn?ne Ha DJIEKTPUIECKUE bubmorexa HOK
https://m.edsoo.ru/05c6bfal
3apsIbl
HanpsnKeHHOCTuB JJIEKTPUYECKOIO Butmorexa LIOK
85 nonst. [TpoGuerit 3apsia. JInaum

HaIPsKEHHOCTH DJIIEKTPUYECKOTO

https://m.edsoo.ru/3dac6957



https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957

I10JI4. OI[HOpOl[HOC OJICKTPHUICCKOC
I10JIC

IloTeHIMATLHOCTD
ANEKTPOCTATUYECKOTO IOJIS.

bubnunoreka LIOK

86 Pa3HOCTb MOTEHIIMATIOB U https://m.edso0.ru/80021447
HaIpsDKEHUE
[loTenunanpHas 3Heprus 3apsaa B
87 ANEKTPOCTATHYECKOM IIOJIE. bubmmoreka [JOK
[ToTeHnman 3MeKTPOCTATUUECKOTO https://m.edsoo.ru/af5fa389
1oJist
CBs13b HANPSDKEHHOCTHU TOJIS U
88 pazHOCTH lfOTeHIII/IaJIOB JUTST Bubmmorexa LIOK
https://m.edsoo.ru/df7a6838
AJIEKTPOCTATUYECKOTO T1OJIS
[IpuHuun cyneprno3uun bu6nmoreka LIOK
89 .
9JIEKTPHYECKUX TOJICH https://m.edsoo.ru/Ocfed4a6c
bu6mmoteka IIOK
%0 Pemeriite saa https://m.edso0.ru/5a582263
01 ITone Toyeunoro 3apsana. Ilone bubmuoreka [IOK
PaBHOMEPHO 3apsKEHHOM Cephl https://m.edso0.ru/b297b5c3
[Tosie paBHOMEPHO 3apsKEHHOTO 110
92 00Bpémy mapa. [Tone paBHOMEpHO bubanorexa [JOK
3apsDKEHHOW OeCKOHEYHOU https://m.edsoo.ru/f7a665ee
MJIOCKOCTH
IIpoBoHMKH B
93 Z-)J'IpeKTpi[)CTaTI/I‘{eCKOM ToJIE. Bubmmorexa HOK
https://m.edsoo.ru/32405eab
VYcnosue paBHOBECHS 3apsI0B
94 JIMPneKTpuKY 1 OIyIPOBOHUKH B bu6muoreka [JOK
3JIEKTPOCTATHYCCKOM TI0JIE https://m.edsoo.ru/060ebab5
95 Konpencarop. OneKkTpoéMKOCTh bubmuoteka [IOK

KOHJICHCATOpa. DIEKTPOEMKOCTh

https://m.edso0.ru/845b4f73



https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
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https://m.edsoo.ru/845b4f73

IMJIOCKOI'0O KOHJACHCATOpa

96 [TapannensHOE coequHEHNE bu6nmoreka [IOK
KOH/JICHCATOPOB https://m.edsoo.ru/d11e8ce7
97 ITocaenoBaTenbHOE COEIUHEHNE bu6nmorexa [IOK
KOHJICHCATOPOB https://m.edso0.ru/1€992920
08 DHeprus 3apsKeHHOT0 bubmmoreka [JOK
KOHJICHCATOpa https://m.edso00.ru/73a34f18
bub6nmoreka [IOK
99 Peuienue 3amau https://m.edsoo.ru/5fh2ach5
https://m.eds00.ru/27434040
JIBro>keHue 3apsiKEHHOW YacTHUIIbI B bubnuoreka [IOK
100
OJTHOPOJHOM DJICKTPUYECKOM I10JIE https://m.edsoo.ru/8341d6ac
101 Pemenue 3amau
O06o01IeHre U cucTeMaTr3aIus
102 3HaHI/II; 0 TeMe "SHGKTpI/I‘-I:CKOG Bubmmorexa IOK
| https://m.eds00.ru/5752603f
noJie
103 KonTponbHas pabota mo Teme bubnnorexa [JOK
"DnexTpudeckoe mose" https://m.edsoo.ru/cefe90e9
Cuna Toka. [TocTOSSHHBIN TOK.
104 VYcnoBus CyIecTBOBAHUS bubnuorexa LIOK
https://m.eds00.ru/233311b5
MOCTOSIHHOTO 3JIEKTPUYECKOTO TOKa
105 Hcrounuku Toka. Hanpsbxkenue u bubmmnoreka HOK
DC https://m.eds00.ru/0839a115
106 3akoH OMa 11 yyacTKa LEeMH. bubmmoreka [JOK
DJEeKTpUUECKOe COPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTh COIIPOTUBIICHUS
107 OJIHOPOJIHOTO MTPOBOJIHUKA OT €r0 bubnuoreka [{OK

JJIMHBI U TUTIOIAAN MOIMIECPEUYHOTO
CCUCHUA

https://m.edsoo.ru/95fcdf51



https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
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https://m.edsoo.ru/95fcdf51

VY enpHOE CONPOTUBIICHUE

bubnunoreka LIOK

108 BemecTa. Pemenne 3anau https://m.edso0.ru/437f8300
[TocnenoBarenbHOE, MapaieIbHOE,
109 CMGHIaII[{HOG COGI[I/IHCHI/II; buomorexa LIOK
https://m.edsoo.ru/236f7e07
MIPOBOIHUKOB
Pacuér pa3BeTBIEHHBIX
110 Z-)JIeKTpr‘-IeCKI/IX uenei. [IpaBuna bubmmorexa LIOK
https://m.edsoo.ru/1794cf37
Kupxroda
JlaGopaTtopnas padora Ne6
111 "HposepKz CHpZBeI[J'II/IBOCTI/I bubnroreia LIOK
https://m.edsoo.ru/1794cf37
3akoHOB Kupxroga"
112 Pabora snexTpuyeckoro Toka. Bbu6moreka [JOK
3akon [[xoyns —Jlenma https://m.edso0.ru/a3605c5c
113 Pemenue 3amau buomiorexa LIOK
https://m.edso0.ru/6761bfOf
MOITHOCTP JEKTPUUYECKOTO TOKA.
114 TeHLJI'IIOBa}I MomHolsz BBLIEIIEMAs bubmorexa HOK
’ https://m.eds00.ru/99750a6f
Ha PEe3UCTOpe
115 Pemenue 3amau bubmorexa HOK
https://m.edso0.ru/3580b679
116 OJ1C u BHyTpEeHHEE CONPOTUBIICHHE bubmuoreka [IOK
UCTOYHHKA TOKA https://m.edsoo.ru/72d453af
117 3akon OMa I HOJIHOH bubnmnorexa LIOK
(3aMKHYTO) 3JIEKTPHUECKOM LIenH https://m.edsoo.ru/221f40fb
118 MoIHOCTh UCTOYHUKA TOKA bubmorexa HOK
https://m.edsoo.ru/a0ae51d8
but6mmoreka [IOK
119 Koporioe sambikatiite https://m.edso0.ru/546f5632
120 Konnencarop B 11enu NoCTOSSHHOTO bubnmnorexa [JOK

TOKa

https://m.edso0.ru/35368f3e



https://m.edsoo.ru/437f8300
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bubnunoreka LIOK

121 Permervte saas https://m.edsoo.ru/4410cef0
122 Pemenne 3amad mo Teme bubnunorexa LIOK
"TIOCTOSIHHBIN 3JICKTPHUUESCKUN TOK" https://m.edso0.ru/744261b8
123 Penrenue 3amau mo reme bu6nuoreka [IOK
"TIOCTOSIHHBIIH AIIEKTPHUCCKHH TOK" https://m.edsoo.ru/eb5d4687
124 Pemenne 3amad mo Teme bubnunorexa LIOK
"TIOCTOSIHHBIH AIIEKTPHUCCKHI TOK" https://m.edsoo.ru/eb5d4687
HAHW 110 TeM TOSTHHBIN
. " https://m.edsoo.ru/bfd7a050
IIEKTPUICCKUI TOK
KoHTpoinbHas pabota 1o Teme bubnnorexa [JOK
126 . .
"TIOCTOSIHHBII AIIEKTPHUCCKHI TOK" https://m.edsoo.ru/1885ddf1
DneKTpuueckas MpoBOAUMOCTh
127 Pa3JIMYHBIX BEIIECTB. bu6nunorexa LIOK
DeKTpUYECKUil TOK B METaIIaX. https://m.edsoo.ru/da794295
CBepXnpoBOAUMOCTb
- DNEKTPUIECKHUIA TOK B paCT;opax " BuGmorexa [IOK
aCIUIaBax JIEKTPOJIUTOB. 3aKOHBI
bae HIICKTPOIITO © https://m.edsoo.ru/4b423491
®Dapanes 1715 IEKTPOIU3a
129 DIIeKTPUYECKHI TOK B ra3ax. bubmuoreka [IOK
ITna3ma https://m.eds00.ru/92d92f76
DNEKTPUYECKUH TOK B BAaKyyMe. bubmuorexa [IOK
130
BakyymHble npu6opsl https://m.edsoo.ru/2E+160
DNEeKTPUYECKUN TOK B bubmuoreka [IOK
131
HOJIYIIPOBOTHUKAX https://m.edsoo.ru/ab61c660
but6mmoreka [IOK
132 IT
3 OJIYIIPOBOAHUKOBLIE IPUOOPHI https://m.edso0.ru/83622200
133 PesepBHslit ypok. O6001ICHHE U

cucreéMaTu3anusa 3HAHUM 110 TEME
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"Mexanuka"

134

135

136

OBIIEE KOJIMYECTBO YACOB I10

PesepBHbIil ypok. O0001ICHHE U
cHUCTeMaTU3alus 3HAHUHI 110 TEME 1
"MonekynsipHast pusnka"
PesepBHbIil ypok. O0001ICHHE U
CUCTEeMaTH3allMsl 3HaHH 110 TeMe
"TepmoanHamuka. TernoBbie
MaIuHbI"

PesepBuslit ypok. O60011eHNE U
CUCTEeMaTH3allMsl 3HAaHHUH 110 TeMe
"DnekTpuueckoe mnose. 3aKOHbI
AIEKTPUIECKOTO TOKA"

136

I[TPOT'PAMME




11 KJIACC

Ne

n/n

Tema ypoka

ITocTossHHBIC MarHuTHl U HX

B3aUMOJCHCTBHE. MarHuTHOE MoJIe.

BekTop MarHUTHON MHIYKIUU.
JIvHUY MarHUTHOW MHAYKIWU

MarauTHoe 1oJie MPOBOIHUKA C
tokoM. OnbIT Dpcrena.
BzaumopeiicTBue npoOBOAHUKOB C
TOKOM

JlaboparopHas pabota «3yuenue
MarHUTHOTO TIOJISI KaTYIIKH C
TOKOM

JlelicTBME€ MArHUTHOTO TIOJIS HA

MIPOBOJIHUK C TOKOM. Cuita Amriepa.

JlaGoparopHas paboTa
«HccnenoBanue OeUCTBUS
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM)»

JleficTBEe MarHUTHOTO II0JIS Ha
JBHXXYILYIOCS 3apSKEHHYIO
yactuiy. Cuna Jlopenma. Pabota
cuiibl JIopeHna
DJIEKTPOMAarHuTHAsE MHYKIIHS.
IToTok BekTOpa MarHUTHOM
unaykuuu. JJ1C uaaykuun. 3akoH
ANEKTPOMATHUTHON MHIYKLIMU

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3yYeHust

JIeKTPOHHBbIE U(PPOBHIE
oOpa3oBaTe/ibHbIE

pecypchbl

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

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c9ac0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c9df4
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https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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®Dapanes

JlaGopaTopHnas pabota
«HccnenoBanue sBJICHUS
AIIEKTPOMATHUTHOU WHIYKITHH

NHnykTuBHOCTD. SIBIICHUE
camounaykuuu. IJC
CaMOMHYKIUU. DHEPrust

MAarauMTHOIO ITOJIA KaTyIIKH C TOKOM.

DIIeKTPOMarHuTHOE IOJIe

TexHuueckue ycTpocTBa U UX
IPUMEHEHHE: TIOCTOSHHBIE
MarHMThl, 3J1€KTPOMArHUThI,
AIIEKTPO/IBUraTelNb, YCKOPUTEIIN
AJIEMEHTApHbIX YaCTHII,
WHIYKIIMOHHAS T1eYb

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

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

10

11

12

13

Ob6o6maromuit ypok «MarautHoe
noJie. DJIEeKTpOMarHuTHast
WHTYKITS

KonrtponbHas pabora no reme
«MaraurtHoe 1oie.
OJEeKTpOMarHUTHAs MHIYKLUS»

CB00OOIHBIE MEXAHUYECKHE
konebanus. 'apMoHndeckue
KoneOaHus. YpaBHEHUE
TapMOHUYECKHX KOIeOaHUH.
[IpeBpaienue sueprun

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
neproja MajbIxX KoJieOaHuii rpy3a
HAa HUTH OT JITMHBI HUTH U MacChl

bubmuorexa [JOK
https://m.edsoo.ru/ff0cab82

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcad58

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



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

rpy3a»

14

KonebarenbHplii KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJIeOAHHUS B HI€ATEHOM
K0JIeOATeIbHOM KOHTYpE. AHAIOTHUS
MEXy MEXaHUUECKUMH U
9JIEKTPOMArHUTHBIMU KOJIEOaHUSIMH

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

15

16

®opmyna Tomcona. 3akoH
COXpPaHCHUSA SHCPIrur B UACAJIbHOM
K0JIeOATETFHOM KOHTYpE

[TpencraBienue o 3aTyxaroImux
KosieOaHusx. BeHyXIeHHBIE
MEXaHUYECKUE KOJIeOaHMsl.
Pe3onanc. BeiHyxaeHHbIE
AIIEKTPOMarHuTHbIE KoeOaHus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

IlepeMeHHBIH TOK.

CuHycouaIbHbII TepEeMEHHBIN TOK.

MoniHOCTh IEPEMEHHOI0 TOKA.
AMIUTUTYHOE U JEHCTBYIOIIEE
3HAYCHHUEC CUJIbI TOKA U HAIIPSAXKCHUA

bu6mmorexa [IOK
https://m.edsoo.ru/ff0chd34

18

19

20

Tpancdopmarop. [IponssozacTso,
nepegaya u norpedieHue
ANEKTPUYECKON SJHEPTUU

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, T€HEPATOPA [IEPEMEHHOI0
TOKa, JINHUH 3JIEKTporepeaay
OKOJIOTUYECKUE PUCKU IIPH
IIPOU3BOJCTBE MIEKTPOIHEPIUH.
KynsTypa nenonb3oBanus

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



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

AJIIEKTPOIHEPTIUH B TOBCEAHEBHOM
KU3HU

Mexannudaeckue BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuog.

21 CkopocTb pacnpocTpaHEHUs U Bubmorexa LIOK
https://m.edsoo.ru/ff0cca54
JUIMHa BOJIHBL. 1lonepeunsie u
MPOJIOJILHBIE BOJIHBI
99 3Byk. CKOpOCTh 3BYyKa. [ pOMKOCTH bubnmoreka [JOK
3Byka. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHBIE BOJHBI, UX
23 CBoﬁcha 1 CKOPOCTb. HIKaJ’Ia bubmorexa LIOK
https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTHOCBSI3U U
24 TeneBuieHus. Pa3Burue cpencTs
cBs3u. Paguonoxarnus
o5 KonTponbnas padora «Konebanus u bubnnoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
IIpssMonuHEHOE pacipoCTpaHEHUe
26 CBETa B OJHOPOJHOMU Cpejie. bubnuotexa [JOK
TodeuHsit HCTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 OT;)aX(eHI/IS[ ceera. [loctpoenue Bubmiorexa LIOK
5 https://m.edsoo.ru/ff0cd4e0
M300paKeHH B MJIOCKOM 3epKaje
[Ipenomnennue ceera. [lonHoe
98 BHYTPEHHEE OTpaKCHHUE. bubnuorexa [IOK
[IpenenbHbIi yroi MoJHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKCHUS
29 JlaGopatopHas pabora «3mepenue bubnuorexa [IOK

MoKasaTeyid MpEeJIOMJICHUS CTCKIIa»

https://m.edsoo.ru/ffOcd67a



https://m.edsoo.ru/ff0cca54
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
https://m.edsoo.ru/ff0cd67a

30

JIunzsl. [Toctpoenue n3obpaxxeHuit

B JInH3e. POpMyJia TOHKOM JIMH3BI.
VYBenuueHue NMH3bI

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

31

JlaboparopHas pabota
«HccnenoBanue CBOMCTB
U300paXEHUH B TUH3AX)

32

33

34

Hucnepcus csera. Cl0KHBII cOCTaB
6emnoro csera. Lser. JlaboparopHas

pabora «Habitoienue aucrepcuu
CBETa»

HNurtepdepennus ceera. udpakmus

cera. JluppaknuonHas pemeérka

HOHepeqHOCTB CBCTOBBIX BOJIH.
HOJ'ISIpI/BaI_II/IH CBCTa

bubmuorexa [JOK
https://m.edsoo.ru/ffO0ced22

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

35

OnTuueckue mpuOOPHI M YCTPOHCTBA

U YCJIOBHS UX 0€3011aCHOTO
MMPUMCHCHUA

36

37

38

39

['panu1IBl TPUMEHUMOCTH
KJIaCCUUECKOI MEXaHUKH.
IToctynatel cenuaibHON TEOPUH
OTHOCHUTEIBLHOCTH

OTHOCHUTEIBLHOCTh
OIHOBPCMCHHOCTH. 33M€21J'IGHI/IG
BPEMCHH U COKpAIICHUEC NJINHBI

DHeprus ¥ UMITYJIbC
pEeNSATUBUCTCKOM yacTulbl. CBS3b
MacChl C SHEPTUEN U UMITYJIbCOM.
DHeprust MoKos

KonTtponbHas padora «OnTuka.
OcHOBBI cIENMANIBHOM Teopun

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

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfa42

bubmuorexa [JOK
https://m.edsoo.ru/ffOcfc68

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

OTHOCHUTCIIBHOCTH»

®otonbl. Dopmyina Ilnanka.

bu6mmoreka [IOK

40
DHeprus 1 uMItysisc GoToHa https://m.edsoo.ru/ffOcfel6
O
o | o
’ o https://m.edsoo.ru/ffOcffc4
CromneroBa
3 Y%
o | S bbb o
a ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodddekra
.0 I1. H.
43 JII[:ZJeIe}eI:ae (;?;Laﬂqezzfj I elicTBUE bubmorexa [JOK
sLeBa. 8 https://m.edsoo.ru/ff0d04a6
CcBeTa
TexHuyeckue ycTpoicTBa u
MPAKTUIECKOE TIPUMCHEHUE!
44
¢dorosnemeHT, HoTOAATUHK,
COJIHEUHas OaTapest, CBETOIUO/
45 Pemenue 3amau no reMe «9JI€MEHTEI bu6mmoreka [JOK
KBAHTOBOU OIITUKU https://m.edsoo.ru/ff0d0302
o | b e O
pRHOPA p https://m.edsoo.ru/ff0d091a
yactuil. [I1anerapHas Moens aToma
bu6mmoreka [IOK
47 II b
OCTyRaTH Hopa https://m.edsoo.ru/ffod0afa
Wznydenue u nornomenue GOTOHOB
48 MIpH MEPEX0/ie aToMa C OJTHOTO bu6mmorexa [IOK
YPOBHSI SHEPTHHU Ha Ipyroi. Busl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BOJ‘IHO]iLIe CBOMCTBA YacTHIl. BOJHEI Bu6miorexa 1IOK
49 ne bpoitns. Kopniyckynsipao-

BOJIHOBOU Jyanu3M. CIIOHTAaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
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

BBIHYXKJICHHOC U3JIYUCHUC

50

o1

52

53

54

OTKpBITHE PAANOAKTHBHOCTH.
OmnsiTel Pesepdopaa mo
OIIPE/ICJICHUIO COCTaBA
PAAOAKTUBHOI'O U3JTYYCHUA

CgoiicTBa anbda-, 6era-, raMma-
u3JlydeHus. BiausHue
PaAMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

OTKpbITHE TPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacnas.
DJNEKTPOHHBIN U NO3UTPOHHBIN
Oera-pacnan. 'amma-usinydyenue

OHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
Snepubie peakuuu. S nepHbii
peaxtop. [IpoOnembl, IepCreKTUBHI,
AKOJIOTMYECKHE ACTIEKTHI SIICPHOU
SHEPreTUKU

OnemeHTapHble YacTULbl. OTKpBITHE
no3UTpoHa. MeToab! HaOOJeHUS U
PETUCTPALIMY IIEMEHTAPHBIX
yactull. Kpyrielii cron
«DyHaaMeHTaIbHbIE
B3auMoJiercTBUA. ENUHCTBO
(buznYeCcKoil KapTUHBI MUPay

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

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

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Oransl pa3BUTHS ACTPOHOMHUHU.
[TpuknagHOoe 1 MUPOBO33PEHUYECKOE
3Ha4YE€HHE aCTPOHOMHH. Bun
3BE€3aHOrO Heba. Co3Be3ausl, ApKue
3BE3/Ibl, IIJIAHETHI, MX BUJIUMOE
nemkenne. ConHeyHas cUCTEMa



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Comnnne. ConHeyHast akTUBHOCTb.
Nctounuk sueprun CoJiHia U 3BE311

S7

3BE3/bI, X OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
10CJIeI0BaTeIbHOCTU. BHyTpeHHEe
cTpoeHue 3B€311. COBpeMEHHbIE
MIPEACTABIICHUS O IPOUCXOKACHUU U
sBotouny CoJiHLA U 3BE3]

58

Mnineunsiii [Iyte — Hama
l'anaktuka. ITonoxenue u
nemxenne Comnna B ['anakTuke.
lNanaktrku. YEpHbIE IBIPHI B siApax
rajaKkTUK

59

Bcenennas. PazOeranue rajiakTuk.
Teopus bonbmoro B3peIBa.
PenukToBO€ H3MydyeHHE.
Mertaranaktuka

60

61

62

63

Hepemennsie nmpo6iembl
aCTPOHOMUHU

KonrtponbHas pabora «1eMeHTHI
ACTPOHOMMH U acTPOPUIUKI»

O6o06matomuii ypok. Pons dhuzuku
Y aCTPOHOMHUH B DKOHOMHUYECKOMH,
TEXHOJIOTHYECKOM, COLTMATLHON U
ATHYECKOH cepax NesTeTbHOCTH
YyeJloBeKa

O6o06matomuii ypok. Pois 1 mecto
(GU3UKU ¥ aCTPOHOMUHM B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa




Ob6o6maromuit ypok. Poib
64 (u3nueckoit Teopun B
(opMHpOBaHUY NPEICTABICHUH O

buznyecKoil kapTuHe MUpa

O6o06maromuii ypok. Mecto
¢u3uvecKoil KapTHHBI MUpPA B
65 001IeM psiy COBPEMEHHBIX 1
€CTEeCTBEHHO-HAYyYHBIX
IpE/ICTaBICHUH O IPUPOE

66 PesepBHBI ypok. MarHuTHOE 110JI€.

DNIeKTpOMarHuTHasE UHIYKITUS

PesepBubiit ypok. Ontuka. OCHOBBI

67 CHeHATbHON TEOpUH 1
OTHOCUTEJIbHOCTH
Pesepnblii ypok. KBantoBas ¢pusuka.

68 DNEMEHTHI aCTPOHOMUH U 1
acTpopU3UKHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

YYEBHO-METO/IMYECKOE OBECHEYEHUE OEPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI /151 YYEHUKA

» ®usuka, 10 knace/ Mskumes I'.41., byxosuer b.b., Corckuit H.H.; nox penakiueit
[TapdenTtbeBoit H.A. Aknnonepnoe obmectBo «M3natenscTBo «IIpocBemieHue»

» Gusuka, 11 kmace/ Mskumes I'.J1., byxoBueB b.b., Yapyrua B.M.; nox penakiueit
[TapdentbeBoit H.A. Aknnonepnoe obmectBo «M3natenscTBo «IIpocBemnieHue»
METOANYECKHUE MATEPUAJIBI IJIS1 YYUTEJIA
1. I'pomuesa, Onbra Unpunnuna. CoopHuk 3a1a4 o pusuke. 10-11 kmaceor [Teker] : k
yueOHukaMm I'. 5. MskumeBa u ap. "®usnka. 10 knacc", "®dusnka. 11 kmace" (M. :
[Tpocsemienue) / O. U. I'pomuesa. - M3x. 5-e, nepepad. u gom. - Mocksa : Dk3amen, 2019. - 208
c.:un; 21 em. - (YueOHo-MeToanueckuit KOMIUIEKT : YMK) (OI'OC. dusuka).

2. Yyebnoe nocodue Jpoda 10 knaccel, PI'OC Mskumes I'. 51, CunsikoB A. 3. Ousuka.
Mexanuka yriny0neHHbsiit yposenb 10-e uznanue, 2021, ¢. 512
3. YueOnuk PoccYueonuk 10 ximace, ®I'OC, Msakumes I'.4., Cunsikos A.3., ®usuka
MoJekynsipHasi, TepmonnHaMuKka, yriryOJlIeHHbIH YpOBEHb
4. Vuebnuk [Ipoda ®uzuka. 10-11 xnaccel. DnekrpoguHaMuKka. YiryOneHHbIH ypoBeHb. 2022
roa, I'. SI. MskuieB

5. YuebHnoe nocobue dpoda 11 xmacesr, ®I'OC Mskumies I'. S, CunsikoB A. 3. ®usuka.
Onrtuka. KBanToBas ¢usuka yriy0OneHHslii yposens 10-e uznanue, 2021, ¢. 480
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
1. https://www.krippo.ru/.

2. https://fipi.ru/.

3. http://skiv.instrao.ru/support/demonstratsionnye-materialya/

4. https://oge.sdamgia.ru/

5. https://learningapps.org/register.php
6. https://www.uchportal.ru/load/38

7. http://seninvg07.narod.ru/004_fiz_lab.htm



8. https://vznaniya.ru/
9. https://elementy.ru/

10. http://markx.narod.ru/pic/

JOKYMEHT NOANnnMCAH
QNEKTPOHHOW NOAMUCHLIO

CepTtudmkat: 0091A7668E6B8C757481E889D0C11BICAA
Bnapeneu;: TioHnHa EneHa BacunbeBHa
Oencteutenen: ¢ 09.11.2023 oo 01.02.2025
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