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1L.IIOSICHUTEJIBHAS 3AIINCKA

[Tporpamma 1o (¢u3uke 06a30BOro ypoBHS Ha YpOBHE CpeJHEro oouiero odpa3oBaHus
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHW K pe3yabTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbx B PI'OC COO, a Takke ¢ ydérom
¢benepanbHOl paboueil mporpaMMbl BOCIUTAaHMS M KOHLEMIMH TPENoJaBaHus Y4eOHOTrO
npeamera «®Puszmka» B 00pazoBaTeNbHBIX  OpraHm3anusx Poccuiickoii  ®eneparum,
peann3yoImx OCHOBHBIE 00pa30BaTeIbHbBIC IPOrPAMMBI.

Copnepxanue nporpaMMbl IO (HU3MKE HAIpaBiIeHO Ha (HOPMUPOBAaHHE ECTECTBEHHO-
HAy4YHOH KapTuHBI MUpa oOyyaromuxcs 10-11 kmaccoB npu oOyueHnn ux (usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/I€ATEIbHOCTHOTO noaxoza. [Iporpamma 1o ¢pusuke COOTBETCTBYET
tpeboBanusiM ®PI'OC COO k miuaHupyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METAINPEeIMETHBIM
pe3yabTataM OOYy4YeHHs, a TaKKe YUUTHIBAET HEOOXOOUMOCTb PEAIM3alUU MEXKIPEIMETHBIX
CBsA3eM (U3MKM C €CTECTBEHHO-HAayyHbIMHU Y4YeOHbIMHM IpenMeramu. B Hell ompenenstorcs
OCHOBHBIC LIEJIM M3Y4YEeHUs (PU3UKU HA YPOBHE CPEIHEro o0Iero oOpazoBaHMsl, MJIAHHUPYEMbIe
pe3yabTaThl OCBOCHHS Kypca (GU3WKU: JIMYHOCTHBIC, METAalpeAMETHbIC, IpeIMETHbIE (Ha
0a30BOM YpOBHE).

[Tporpamma o Gpu3MKe BKIIOYACT:

e [UTAHUPYEMbIE PE3YJIbTaThl OCBOECHUS Kypca (u3MKM Ha 6a30BOM ypOBHE, B TOM YHCIIE

IpeIMETHBIE PE3YJIbTAThI 10 TOAAM 00Y4YEHUS;

e coJiepkanue yueOHoro npeamera «du3nka» 1o rogam o0ydyeHusl.

®du3nka Kak Hayka o Hanbosee o0IMX 3aKOHAX MPUPOJIbI, BBICTYIIAsA B KAU€CTBE yUeOHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHbIN BKJaJ B CUCTEMY 3HAaHUH 00 OKpY’)KalOIIEeM MUpE.
HlkonpHBI Kypc (U3MKH — CHCTEMOOOpPa3ylOMIMA JUIsl €CTeCTBEHHO-HAYYHBIX Y4e€OHBIX
MIPEIMETOB, MOCKOJIBKY (PU3NUECKUE 3aKOHBI JIEKaT B OCHOBE MPOLIECCOB U SABJICHUH, H3ydaeMbIX
XUMHEeH, Ouosoruen, pusmueckoil reorpadueil u actpoHomuen. Mcnonap30BaHWE M aKTHBHOE
IpUMEHEHHE (U3MUECKUX 3HAHMH OIpelenseT XapakTep U pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe HHEpreTHKH, TPaHCIOpTa, OCBOEHUS KOCMOCa, IOJyYeHHUS HOBBIX
MaTepHalioB C 33JaHHBIMU CBOMCTBaMU U Jpyrux. M3yueHue Gpu3MKu BHOCUT OCHOBHOW BKIJIAJ B
(GbopMHpOBaHME €CTECTBEHHO- HAY4YHOM KapTUHBI MHpa oOydaromuxcs, B (popmupoBaHUE
YMEHUI NPUMEHATh Hay4YHbIH METO]] O3HAHMS ITPU BBINOJIHEHUH UMH Y4EOHBIX HCCIEIOBAHUH.

B ocHoBy kypca pu3uku yist ypOBHSI CPETHETO OOIIET0 00pa30oBaHUs TIOJOXKEH Psijl UIEH,
KOTOpbIE MO>KHO paccMaTpHUBaTh KaK IPUHIIMIIBI €TOMIOCTPOEHUS.



Hoes yenocmuocmu. B cOOTBETCTBUU € HEH KypC SIBIISICTCS JIOTUYECKH 3aBEPLIEHHBIM, OH
COZIEPKUT MaTepuall U3 BceX pa3fiesioB (PU3MKH, BKIIOYAET KaK BOMPOCHI KIACCUYECKOM, Tak U
COBPEMEHHOMW (hU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEH MaTepuall Kypca (PU3HKU 0ObEAMHEH BOKPYT
¢usnueckux Teopuil. Benymum B Kypce sBisercs (opMUpOBaHHE IPEICTaBICHHH O
CTPYKTYPHBIX YPOBHSIX MaTEPUH, BELIECTBE U IOJIE.

Hoes cymanumapuzayuu. EE peanusanys MpeAnoaraeT UCIOIb30BaHUE TYMaHUTAPHOIO
noTeHIuana (U3NYeCKol HayKH, OCMBICIEHUE CBA3HM Pa3BUTUS (PU3MKHU C pa3BUTHEM OOILECTBaA,
a TaK)KE C MHUPOBO33PEHUYECKHMHU, HPAaBCTBEHHBIMH U HKOJIOTUYECKUMH MTPOOIEMaMHU.

Hoes npuxknaonou nanpasnennocmu. Kypc ¢u3uku mnpeanonaraer 3HAKOMCTBO C
LIIMPOKUM KPYIOM TEXHUYECKMX M TEXHOJOIMUECKUX IPUIOKEHUM H3Y4YEHHBIX TEOpUM U
3aKOHOB.

Hoes skonocuzayuu peanusyercs IOCPEICTBOM BBEICHHs JIIEMEHTOB COJEPKaHMS,
MOCBALIEHHBIX 3KOJOIMYECKMM NpoOjeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHBl C PAa3BUTHEM
TEXHUKU U TEXHOJOTHH, a TAaKXKe 00CYKICHHS MPOOIIeM palliOHAIBHOTO IPUPOAONIOIH30BAHUS U
9KOJIOTUYECKOM OE30IaCHOCTH.

Crep)KHEBBIMHU DJIEMEHTaMHU Kypca (DM3MKH Ha YPOBHE CPEIHEro O0mero o0pa3oBaHUS
ABIISIOTCS (u3nMueckue TeopuH ((HOpMUpOBaHME IPEJICTABICHUM O CTPYKType MOCTPOCHHUS
¢usnyeckoil Teopuu, poiau (GyHIAMEHTAJIbHBIX 3aKOHOB M IPHUHLUIOB B COBPEMEHHBIX
MIPEJICTAaBICHUSIX O MIPUPOJE, I'PaHULAX IPUMEHUMOCTU TEOPUM, JJISl OMMCAHUSI E€CTECTBEHHO-
Hay4HBIX SIBJICHUN U MPOLIECCOB).

CHCTeMHO-IEITETLHOCTHBIN MOIX0 B Kypce (DU3MKU pealln3yeTcs MPEkKe BCETO 3a CUET
OpraHu3alK 3KCIIEPUMEHTAIBHON JesITeabHOCTH oOydarommxcs. s 6a30Boro ypoBHs Kypca
(U3UKK — 3TO HCIIOJIb30BAHWE CHUCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U
na0opaTOpHBIX pPabOT, KOTOphlE B MporpaMMe Mo (¢u3Mke OObeAMHEHbl B OOIIMH CIHCOK
YUYEHUYECKUX MPAKTUYECKUX paboT. BeineneHue B ykazaHHOM IepeyHe JabopaTopHbIX padoT,
IPOBOJIUMBIX JJIi KOHTPOJS U OLIEHKH, OCYIIECTBIIAETCS yYaCTHHKaMU 00pa3oBaTelIbHOTO
mpolecca UCXo/1d U3 0COOCHHOCTEH MIaHMPOBAaHUS M OCHallleHusl kKabuHera (usuku. [Ipu s3Trom
o0ecrieynBaeTcsl OBJIAZICHHE OOYYAIOUIMMUCA YMEHHMSMHU IPOBOAUTH KOCBEHHBIE H3MEpEHMUs,
UCCIIEIOBaHMS 3aBUCUMOCTEN (PU3MYECKMX BEIMYMH M IIOCTAHOBKY OIIBITOB IO TPOBEPKE
IIPETIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHue yaenseTcs peleHUI0 pacy€THBIX U KadeCTBEHHbIX 3ajad. [Ipu aTom
JUIsL pacyE€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a7audl C IBHO 3aJ]aHHOM (U3MYeCKOil MoJelnblo,
MO3BOJISIIOIINE TPUMEHSTh U3yYeHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3jiena Kypca, Tak M HHTETpUPYs 3HAHUA U3 PA3HBIX pa3/ieioB.
JUis KauecTBEHHBIX 3a/ay IPUOPUTETOM SIBISIIOTCA 3aJaHus Ha OOBSICHEHUE IPOTEKaHMs
(¢u3MYEeCKUX SBICHUN U MPOLIECCOB B OKPYKAIOUIEH JKU3HHU, TPeOyIoIHe BhIOOpa (U3UUECKOi
MOJIEJIN AJISl CUTYalluu PAKTUKO- OPUEHTUPOBAHHOI'O XapaKTepa.
B coorBerctBun ¢ TpeboBanusimu PI'OC COO K MarepualbHO- TEXHUYECKOMY
obecrieyeHno y4eOHOro mpouecca 0a30BbI YpOBeHb Kypca (DU3MKM Ha YPOBHE CPEIHEro
o0miero o0pa3oBaHUs JOJDKEH M3Y4aThCs B YCIOBHSX NMPEIMETHOrO KaOuHeTa (U3UKU WIN B
YCIOBHSIX MHTETPUPOBAHHOIO0 KaOMHETa MPEAMETOB €CTECTBEHHO-HAYYHOro LuKia. B kabunere
GU3MKK JOHKHO OBITh HeEoOXoAaumoe JabopaTopHoe OOOpYJIOBaHHWE IS  BBITOJHEHUS
yKa3aHHBIX B IIporpamMme Mo (pU3HMKe YYCHHMUYECKUX MPAKTUYECKUX paboT U JAEMOHCTPALMOHHOE
obopynoBaHue.
JleMoHCTpallMOHHOE 000pynoBaHHE (OPMUPYETCSs B COOTBETCTBHUM C MPUHIMIIOM
MUHHMAaJIBHON JJOCTATOYHOCTH M OOECIIEYMBAET MOCTAHOBKY IMEPEUYHCICHHBIX B MPOTpaMMe 110
¢u3nKe KIOYEBBIX JEMOHCTpalMd I HCCIEIOBaHMUS H3Yy4aeMbIX SIBJIEHUH M IPOLECCOB,
SMIUPUYECKUX N YHTAMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MPHUMEHEHHH.
JlaGopaTtopHoe 00OpYyZOBaHUE JIsi YUYEHHUECKUX MPAKTHUECKUX paboT (opMHUpyeTcs B
BUJIC TEMAaTHYECKUX KOMIUIEKTOB M OOECIIeYMBAETCA B pacdyére OJHOIO KOMIUIEKTa Ha ABYX
oOyyaromuxcs. TemaTHueckue KOMIUIEKTHl Ja00OpaTOPHOTO OOOpYIOBaHMS JOJDKHBI OBITh
IIOCTPOEHBl Ha KOMILUICKCHOM HCIOJIb30BAHUU AHAJIOIOBBIX M LUGPOBBIX HNPUOOPOB, a TaKxKe
KOMITHIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUE HIU(PPOBBIX JIAOOPATOPHIA.
OCHOBHBIMU LIETSIMH U3y4eHUs (PU3MKH B 00111eM 00pa30BaHUU SIBJISIOTCS:
e hopMUpOBaHME WHTEpecCa M CTPEMJICHHS OOYYAIOMMXCS K HAYyYHOMY H3YYCHUIO
HOPUPO/IbI, pPA3BUTHE UX MHTEIIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TIPEACTABICHWH O HAayyHOM MeETOJE TO3HaHWs U  (QopMUpOBaHHE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOLIUM SIBIICHHSIM;

e (hopMUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa MU3y4eHHs OCHOB CTPOCHUS
MaTepuy U GyHAaMEHTAbHBIX 3aKOHOB (PU3UKH;

e (hopMuUpOBaHHE yMEHUI OOBSCHATH SBICHHUS C WCIIOJb30BaHUEM (DU3MUYECKUX 3HAHUN H
HaYYHBIX JI0Ka3aTeJIbCTB;

¢ (hOpMUpPOBAHHE TPENCTABICHUH O POIH (PU3UKHU /IS PA3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU ¥ TeXHOJIOTHI.

JlocTiokeHne STHX IeNiell 00ecreunBaeTcsl pelieHueM CIeNYIOIUX 3a/1ad4 B IPOIeCcce
U3y4eHHs Kypca QU3UKU Ha YPOBHE CPEHET0 00IIero o0pa3oBaHMsL:



e IPUOOpPETEHUE CUCTEMBI 3HAHMH 00 OOLIMX (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPUSIX, BKIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, SJEKTPOAUHAMUKY, KBAHTOBYIO
(bU3UKY 1 37IeMEHTHI acCTPOU3UKH;

e popmHpoBaHre yMEHUNH TNPUMEHATH TEOPETHUYECKHE 3HAHUS  JUIsl OOBSCHEHUS
¢u3nUecKux SBIEHUH B NPUPOAE W IS NPUHATHS TNPAKTHUECKUX pEUICHUH B
MOBCE/IHEBHOM JKU3HH,

® OCBOCHHE CIIOCOOOB pEIIEHUS Pa3IMYHBIX 3a/1a4 C SIBHO 33JJaHHOM (pU3HUECKON MOJIEIBIO,
3a]a4, IMOJpa3yMEBAIONIMX CaMOCTOSTENbHOE Cco37aHue (U3MYECKON MOoenu,
aJICKBaTHOW yCIJIOBHUSIM 3aJ1a4U;

e IOHMMaHHE (U3UYECKUX OCHOB M MPHUHIMIIOB JEUCTBUS TEXHUYECKHX YCTPOHCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHHS HA OKPYKAIOIIYIOCPEY;

® OBJIAJICHUE METOJIaMU CaMOCTOSITEIbHOIO IUIAHUPOBAHUS U TMPOBEACHUA (PUIUUYECKUX
OKCIEPUMEHTOB, aHalM3a ¥  WHTEpOpeTanud  WHPOPMALUHU,  ONpPEIeICHUs
JIOCTOBEPHOCTH TMOJIYYEHHOTO Pe3yIbTaTa,

e CO3/IaHUE YCIIOBHM Ui Pa3BUTHS YMEHHH IMPOEKTHO-UCCIEI0BATEIbCKON, TBOPUECKOM
JESITEIbHOCTH.

Ha w3ydenue ¢usuku (0a30BBI ypOBEHBb) Ha YPOBHE CpETHETrO O0IIero odpazoBaHUs
orBoautcs 136 gacos: B 10 kimacce — 68 wacoB (2 yaca B Hemeno), B 11 kimacce — 68 wacos (2
yaca B HEJICITIO).

[Ipenyaraemsiii B mporpaMMe mo Gpu3uKe nepevdeHb JabopaTOPHBIX HIIPAKTUIECKUX PadoOT
SBIIAETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BBIOOpP IMPOBEIEHUS JTa0OPaTOPHBIX PAadOT U
OIIBITOB C YUETOM UHJMBUYaJIbHBIX OCOOCHHOCTEN 00yJaromuxcs.



COAEPKXAHUE OBYUEHHUA 10
KJIACC
Pa3znen 1. ®usuka u MeTOIbI HAYYHOT'0 NO3HAHUSA
®dusnka — Hayka O npupone. HaydHble MeTOIbl TO3HAHUS OKpYKarliero mupa. Poib
9KCIIEPUMEHTA U TEOPUH B MPOIIECCe MO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (PU3HKE.
MopenupoBanue GU3MYECKUX SBJICHUA W TporieccoB. Hayunbeie rumoressl. Ousnueckue
3aKOHBI ¥ TEOPUU. | paHHIIBI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpUHITNT COOTBETCTBHSI.
Ponsr m mecto ¢u3uku B (pOpMUpPOBAaHMM COBPEMEHHOW HAay4YHOW KAapTHHBI MHpa, B
MPaKTUYECKOU JIEATETbHOCTH JIFOACH.
Jlemoncmpayuu

AHajoroble u  1UppOBBIE  HU3MEPHUTEIbHBIC npuOOpbl,  KOMIBIOTEPHbIE
JATYUKU.

Pa3nen 2. Mexanuka
Tema 1. Kunematuka

Mexanudeckoe aBukeHne. OTHOCHTEIBHOCTh MEXAHUYECKOTO JIBHIKECHMSI.
Cucrema otcuéra. Tpaekropus.

[lepemenienne, CKOPOCTh (CpPeAHSsl CKOPOCTh, MTHOBEHHas CKOPOCTb) M YCKOpEHHE
MarepuaibHOM TOUKH, UX MPOEKIMU HA OCU CHUCTEMbl KoopAauHaT. ClioKeHue NepeMelieHui u
CJIOKEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MPSMOJUHEIHOE NBIKeHHUE. ['paduku 3aBUCUMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, ITYTH U MEPEMEILICHUS] MAaTepUaIbHON TOUKH OT BPEMEHH.

CBoOonHoe nazieHne. Y CKopeHre CBOOOIHOTO MaIeHuS.

KpuBonuueitnoe nBmkeHWE. [IBH)KEHHWE MaTE€pUATBHOM TOYKH IO OKPYKHOCTH C
MOCTOSIHHOM 1O MOAYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHENHHasscKopocTh. [lepuoa u yacrora
oOpamienusi. [leHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuueckue yCTpoCcTBA M MPAKTUYECKOE NPUMEHEHUE: CHUIOMETp, JBH)KCHHE
CHapS/IOB, IIETTHBIC U PEMEHHBIE TIEpeIadu.

Llemoncmpayuu

Mogenb cucTeMbl 0TCUETA, MIUTFOCTPAINS KHHEMATHYECKUX XapaKTePUCTUKIBUKCHUSI.

[TpeoOpazoBanre OBUKEHHH C HCMOJIb30BAaHHEM MPOCTHIX MeXaHWU3MOB. [laneHue Ten B

BO3JIyX€ U B Pa3peKEHHOM IPOCTPAHCTBE.

Habmtoenue nBukeHHs Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY UTOPU30HTAIBHO.



N3mepenue yckopeHus cBoOomHoro maneHus. Hampasnenue

CKOPOCTHM NpHU  JBWKEHMM 1O  OKPYKHOCTU. Yuenuueckuti

9KCnepumeHm, 1abopamopusie pabomul

N3yueHnne HepaBHOMEPHOTO JIBMXKEHUS C LIEJIbEO ONPEAEICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBaHue  COOTHOLIEHUS ~ MEXAY  MYTAMH, [POWJIEHHBIMM  TEJIOM  3a
MIOCJIEIOBATEIbHBIE pPaBHBIE MPOMEXYTKHM BPEMEHUM IPU PABHOYCKOPEHHOM JIBHOKEHHHM C
HA4YaJIbHOM CKOPOCTBIO, paBHOW HYIIIO.

W3yuenune pABMKEHUs IIApUKa B BI3KOM JKUIKOCTU. H3yueHue

JBYDKEHUS Tena, OpOIIeHHOT0 ropu30oHTaNIbHO. Tema 2. /lunamuka

[TpuHIMn OTHOCUTEILHOCTH lanunes. [TepBbilii 3aKOH Hprotona.
NHepuuanbHbIe CUCTEMBI OTCYETA.

Macca tema. Cwuna. Ilpunumn cynepno3unuu cui. Btopoit 3akon HeroTona miist
MaTrepraibHON TOUKHU. TpeTuid 3akoH HproTOHA 19 MaTepUaIbHbIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tspkectu. [lepBast kocmMudeckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHwus, kadeHus). Cuna Tpenusa. Cyxoe TpeHHE.
Cuna TpeHHs CKONBKEHUS U cuia TpeHus nokos. Koagdumment tpenus. Cuiia CONpOTUBICHUS
MIpU ABUKEHUU TeJa B )KUJIKOCTU WM Tas3e.

[ToctynarensHoe U BpamaTelbHOE JBUKEHHE aOCOTIOTHO TBEPIOTO TENA.

MoMeHT cuiabl OTHOCUTENIBHO OcH BpauieHud. Ilneyo cumbl. VYciioBus paBHOBeCHS
TBEPJIOTO TENA.

TexHuueckue yCTpPONCTBA M MNPAKTUYECKOE TPUMEHEHME: TMOAIIMIHUKY, ABM)KEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHeHue Macc B3aMMOJEHCTBYIOIIUX  TEIN.

Bropoii 3axkoH HeroToHa.

N3mepenne  cuil

CrnoxxeHue cui.

3aBUCUMOCTb CUJIBI YIIPYTOCTH OT JeopMalnu.

HesecomocTs. Bec Tena mnpu YCKOPEHHOM IOABEME U MAJCHHM.

CpaBHeHUE CUJT TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUSI.

VYcnoBua  paBHOBecHs TBEpAOro Tena. Buasl  paBHOBecHs.

Yuenuueckuii skcnepumenm, nabopamophvie padomer V3yuenue

JIBIDKEHUS OpycKa 10 HAKJIOHHOM MJIOCKOCTH.



UccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmaruu.
Uccnenoanue ycnoBuii paBHOBECHS TBEPAOrO TEJa, UMEIOLIEr0 OCh BPALLICHHUS.
Tema 3. 3aK0HBI COXpaHEHUS B MeXaHUKe
NMnynbsc MatepuanbHON TOUKHU (TeJa), CUCTEMbl MaTepUalibHbIX TOUYEK. IMIyIbC CHIIBI U
M3MEHEHHE UMITYJIbCa Tella. 3aKOH COXPAaHEHHUs UMITyJbca. PeakTHBHOE BUKEHHE.
Pabota cuiibl. MOUTHOCTH CHIIBI.

Kunernueckass sHeprus marepuaibHOM TOUKU. Teopema 00 M3MEHEHMHM KUHETHYECKOMH
SHEPrUH.

[TorenumanbHas sueprus. [loTeHnmanbaas sHeprus yrnpyro 1eopMUpOBaHHON TPYKHUHBL.
[TorennuanbHast SHEPrys Tesa BOJIU3M NOBEPXHOCTH 3EMIIH.

[ToTeHnmanbHble ¥ HEMOTEHIMAJIbHBIE CHJbL. CBA3b PabOTHl HEMOTCHIMAJIBHBIX CHII C
M3MEHEHHEM MEXaHHUYECKOW YHEPTHU CHCTEMBI Tell. 3aKOH COXPaHEHUS] MEXaHHUYECKON YHEPTUH.

VYupyrue u Heynpyrue CTOJIKHOBEHHSI.

TexHu4eckue yCTpOMCTBA M INPAKTHYECKOE IPUMEHEHHE: BOJOMET, KONEDP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaAKeET.

Jlemoncmpayuu

3aKOH  COXpaHEHUs HUMITyJbCa.

PeakTuBHOE IBMKEHUE.

[Tepexon moTeHIMAIBHON SHEPTUN B KHHETUUECKYIO U 00paTHO.
Yuenuueckuii sxcnepumenm, nabopamopruie pabomoi

W3ydeHrne aOCOMIOTHO HEYNPYroro ynaapa C TOMOIIbIO JBYX OIMHAKOBBIX HUTSHBIX
MAasITHUKOB.

I/ICCJ'IGI[OBaHI/IC CBs3H pa6OTI)I CHJIBI C H3MEHCHHUEM MEXaHHMYSCKOM OHCPIYH TCJIa Ha
MPpUMEPC PACTIKCHUA PE3UHOBOT'O KT'yTaA.

Pa3nen 3. MoJiekyasipHasi pu3nka U TEPMOHHAMHUKA
Tema 1. OcHOBBI MOJIEKY/ISIPHO-KHHETHYECKOH TeOpHH
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU U UX OINBITHOE 0OOCHOBAHHUE.
bpoynoBckoe mBmwxkenue. Jduddys3usa. Xapakrtep ABUKEHUS W B3aUMOJCUCTBUS YaCTHI]
BeliecTBa. Mojenu CTPOSHMs Ta30B, XHUJIKOCTEW W TBEPABIX Tel U OOBSICHEHUE CBOMCTB
BEIIECTBA HAa OCHOBE 3TUX Mojelie. Macca U pasmepsl Mojekysl. KojndecTBO BellecTBa.
ITocTrosiHHas ABoragpo.

TennoBoe paBHOBecue. TemiepaTtypa u e€ uzmepenue. [llkana remneparyp Llenscus.



Mopnens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO- KMHETHUECKON TEOpUU
uaeanbHOr0 raza. AOCONIOTHAas TeMmIeparypa Kak Mepa CpelHed KHHETHYEeCKOW HHEepruu
TEIUIOBOrO JBWKEHHMS dacTul rasa. [llkama temnepatyp KenbBuna. ['a30Bble 3aKOHBIL.
VpaBunenue MenneneeBa—Kianeitpona. 3akon [lanproHa. M3omponecchl B UacalbHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I paduueckoe MpeacTaBIeHre W30MPOLECCOB: U30TepMa,
n30xopa, u3obapa.

TexHUUecKue yCTpoiCTBa U MPAKTHUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl,  JOKa3bIBAIOIIME TUCKPETHOE CTPOCHHE BEIECTBA, ¢dororpaduu
MOJIEKYJI OPTraHUYECKUX COeTMHEHUH.

OnbiTel 10  aU(QY3UN KHUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO ABUKECHHUS.

Monens onbita LTepHa.

OMBITHI, JIOKa3bIBaIOIIE CYyILLIECTBOBaHUE MEXMOJIEKYJISIPHOTO
B3aNMOICHCTBHS.
Mopenb, WUIIOCTpUPYIOIIAsl NPUPOAY JAABJICHHS ra3a Ha CTE€HKM cocyla. OmbITHI,
WJUTIOCTPUPYIOIIHE YpaBHEHHUE COCTOSTHHUS AACAITBHOTO rasa,
H30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomoi
OmnpeneneHue Macchl BO3/yXa B KJIACCHOM KOMHAaTe€ Ha OCHOBE H3MEpEHU 00bEMa
KOMHATBI, JaBJICHUS U TEMIIEpATyphl BO3/lyXa B HEM.
HccnenoBanue 3aBUCUMOCTH MEXKAY [1apaMeTPaMU COCTOSHUS Pa3peKEHHOI0
rasa.
Tema 2. OCHOBBI TEPMOAUHAMHKH
TepMonnHaMuueckasi cucreMa. BHYTpeHHSs 2HEpPrus TEpPMOAMHAMHUYECKOMN
CUCTeMBbl U crocoObl €€ m3MeHeHus. KommdecTBo TemjaoThl U pabota. BHyTpeHHss sHeprus
OJTHOATOMHOI'0 HJACAIBHOTO Ta3a. Buapl Temionepenadyu: TEIUIONPOBOIHOCTb, KOHBEKIMSA,
U3Iy4eHue. Y enpHas TeIIOEMKOCTh BelecTBa. KonnyecTBo TEIIOTHI IpH TeIuIonepeiaye.
[Tonsatue 00 ammabatHOM mpouecce. I[lepBblit 3akoH TepMoAMHaMUKHU. IIpuMeHeHue
MIEpPBOTro 3aKOHA TEPMOJMHAMUKH K n3omnpoueccam. ['padpuueckasunrepnperanus padoThl rasa.
Bropoii 3akon TtepmoauHamuku. HeoOpaTumocTh mpolieccoB B mpupoze. TerioBble
MamuHbl. [[pUHIKIBI 1eHCTBUS TEIIOBBIX MaIIMH.
[IpeoOpa3oBanusi SHEPrMM B TEIJIOBBIX MamMHaX. Ko3(pQuIMEeHT mone3Horo aeHCcTBUS
terioBol MamuHbl. Hukn KapHo u ero xo3d@uumeHT nmojae3Horo necTBus. DKOJIOTHYECKHE
poOJIEMBI TETIIOPHEPT ETHKH.



TexHuueckue ycTpoiicTBa U TNPaKTUYECKOE IIPUMEHEHHUE: JIBUTaTENb
BHYTPEHHEr0 CropaHusi, ObITOBOW XOJOIUIbHHUK, KOHIUITUOHED.

Llemoncmpayuu

V3MeHeHre BHYTpEHHEW SHEpPruu Teja IpPU COBEPIIEHHWH pabOThl: BBUIET MPOOKU W3
OYTBUIKH TOJI JIGHCTBHEM C)KaTOr0 BO3/yXa, HarpeBaHue >¢pupa B JATYHHOH TpyOKe MyTéM
TpeHus (BUICOACMOHCTPAIINS).

W3MeHeHne BHYTpEHHEN SHEPIUM (TEMIIEpaTyphl) Tejla IIpH TEIIoNepeiaye.

OnbIT 10 aquabaTHOMY PacIIMPEHHIO BO3AYyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoit TypOMHBI, IBUTaTelNsi BHYTPEHHETO CTOPAaHUs, pEaKTUBHOTOIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomol

W3mepenue yaenbHON TEIIOEMKOCTH.

Tema 3. ArperaTHble COCTOSTHHS BelllecTBa. Ma30Bble Mepexoabl

[TapooOpa3oBanne u koHaeHcauus. VMcnapenne wu  kumenwe. AOCONIOTHAE W
OTHOCHUTEIbHAs BIKHOCTh BO3/yXa. HachlmeHHblil map. Y aenbHas TerioTa napooopa3oBaHusl.
3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUSI OT J1aBJICHUSI.

TBépnoe Teno. Kpucrannnueckue u amopdubie Tena. AHU30TPOIUS CBOMCTB KPUCTAIITIOB.

Kunkue kpucramael. CoBpeMeHHble Marepuaibl. [lnaBneHue u kpuctamuzanus. VY aeinbHas
TeruioTa riasiaeHus. Cyonumarnus.

YpaBHeHUe TeII0BOro 6anaHca.
TexHu4eckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHUE: TUIPOMETP M IICUXPOMETD,

KaJIOpUMETp, TCXHOJIOIMHU MOJIYYCHHU A COBPCMCHHBIX MaTCpHrajoB, B TOM YHUCJIC
HaHOMAaTCpHaJIOB, I HAHOTCXHOJIOT'H.

Jlemoncmpayuu
CBolicTBa HACBIIIEHHBIX apOB.
Kunenne mnpu NOHMKEHHOM  JIaBJICHHM.
CrocoOb1 U3MEPEHUS BIAKHOCTH.
HaOnronenue HarpeBaHus M IUIaBJICHHUS KPHUCTAUIMUECKOro BemlecTBa. JleMoHcTpauus
KpHUCTAJIJIOB.
Yuenuueckuii sxcnepumenm, nabopamopruie pabomoi
H3mepeHne OTHOCUTENBHOM BIIaXXHOCTH BO3AYXA.
Paznen 4. DinekTpoauHaMuKa
Tema 1. DnexkTpocTaTuka
Onextpuzauuss Tel. OJNEKTpUYECKUMH 3apsal. JlBa BHa 2JIEKTPUYECKUX 3apsiioB.
[IpoBOAHMKY, THUANEKTPUKH U MOJIYIPOBOIHUKH. 3aKOH COXPAHEHUS 3JIEKTPHUUECKOT0 3apsiia.
Bs3aumoneiictBue 3apsimoB.  3akoH  Kynona. ToueuHwlld  aneKTpUyecKuM — 3apsif.
Onekrprueckoe nosie. Hanpsok€HHOCTD anekTpudeckoro mostst. [IpuHnun



CYNEPHO3ULIUU IEKTPUUECKUX NOJIEH. JIMHUY HANPsyKEHHOCTHU AJIEKTPUYECKOTO TOJISA.

PabGora cun oanekrpocraruyeckoro mois. [loTenuman. Pa3HOCTh MOTEHIMAOB.
[IpoBOIHUKY U TUDIIEKTPUKH B AIEKTPOCTATUUECKOM ITOJE. JIM3IIEeKTpUUYecKas MPOHULIAEMOCTb.

OnektpoéMkocTb. Konnencarop. DaeKTpoEMKOCTh IIIOCKOTO KOHJIEHCATOPA.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpa.

TexHuueckue yCTpoicTBa M IMPAKTUYECKOE NPHUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
AJIEKTPOCTATUUECKAs 3alllMTa, 3a3€MJICHUE AJIEKTPONPUOOPOB, KOHJIEHCATOP, KOMUPOBAIbHBIN
armapar, CTpyHHbINA IPUHTED.

Llemoncmpayuu

YerpolicTBO W OpUHIUI — JEHCTBUSL  DJIEKTPOMETpA.

BzaumopeiicTBue HaRNEKTPU30BAHHBIX TEN.

OJIEKTpUYECKOE  M0J€  3apSIKEHHBIX  Tell

[IpoBOOHUKM B  3JIEKTPOCTATUYECKOM  TIOJIE.

DIIEKTpOCTaTUYECKas 3allMTA.

JA3TIEKTPUKH B AJIEKTPOCTATUIECKOM IIOJIE.

3aBUCHUMOCTh ANEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCAaTopa OT  IUIOLIAAH
IJIACTHH, PACCTOSIHUA MEXITY HUMH U THUDJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomol

N3mepenue a1eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. IlocTosTHHBII dTIeKTPHUYECKHI TOK. TOKH B pa3jIMYHBIX cpeaax

DIIEeKTPUUECKHUI TOK. YCIOBHS  CYLIECTBOBaHHUS 3IIEKTPAYECKOTO TOKA.
Ucrounnku Toka. Cuna Toka. [IocTosSHHBIHI TOK.

Hanpspkenue. 3akon Oma Jij1st yuyacTka Heru.

DIIEKTpUUYECKOE COIIPOTHUBIICHHUE. YeapHOE COIIPOTUBIICHUE BeIeCTBA.
[TocnenoBarenbHOE, TApaLUIENIbHOE, CMEMIAHHOE COCIMHEHNE TPOBOTHUKOB.
Pabora 3JIEKTPUUECKOTO TOKa. 3akoH [xoyna—Jlenna. MountHocTh

ANEKTPUYECKOTO TOKA.

DNEKTPOABUKYIAs CUJIa U BHYTPEHHEE CONPOTUBIIEHUE MCTOYHHMKA TOKa.3akoH OMa s
MOJTHOM (3aMKHYTOM) JieKTpuueckoi 1enu. Koporkoe 3aMbIKaHUE.

DNeKTpOHHAas MIPOBOIUMOCTD TBEPBIX METaJJIOB. 3aBUCUMOCTh
COTPOTHUBIICHUS METAJIJIOB OT TeMmepaTypbl. CBEpXIPOBOIUMOCTD.

DJIEKTPUUYECKUI TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX MTYYKOB.

[TomynpoBOTHUKH. CobcTBeHHas " IIpUMECHAs IIPOBOAUMOCTD
moJIynmpoBoIHUKOB. CBo#cTBa p—N-niepexonaa. [TomynpoBoIHUKOBEIE TPHUOOPEI.
DIIEKTPUYECKU I TOK B pacTBoOpax W pacruiaBax BIIEKTPOIUTOB.

3J'ICKTpOJ'II/ITI/ILICCKa$I JUucconuanus. aﬂeKTpOJ'II/IS.



DneKTpUUYecKuil TOK B razax. CaMOoCTOSTENbHBIM U HECAMOCTOSITENIbHBIN pa3psia. MoaHusl.
[Tna3zma.

TexHudyeckue yCTpOMCTBA U TNPAKTUYECKOE NPUMEHEHHUE: aMIEepPMETpP, BOJILTMETD,
peocTaT, HCTOYHHUKH TOKa, DJIEKTPOHArpeBareibHble MPUOOPHI, AIEKTPOOCBETUTEIbHbBIC
npuOOpPHI, TEPMOMETP COINPOTUBIICHUS, BAKyYMHBIH IHOJ, TEPMHUCTOPHI W (DOTOPE3UCTOPHI,
MOJIYTIIPOBOIHUKOBBII IMO/I, TaJlbBaHUKA.

Jlemoncmpayuu

W3mepenue cuibl TOKa U HAPSKEHUS.

3aBUCUMOCTh COMPOTHUBICHUS UWIMHAPUYECKUX MPOBOJHUKOB OT JIJIMHBI, TUIOLIAJH
MOTIEPEYHOr0 CEUEHUs U MaTepuaa.

CwMmenanHoe COeTMHEHNE TPOBOTHUKOB.

[Ipsimoe  u3MepeHue ANEKTPOABIKYILIEH cunbl.  KopoTkoe — 3amblkaHue
raJIbBAaHUYECKOTO DJIEMEHTA U OlIEHKA BHYTPEHHET0 COMPOTUBIICHHUS.

3aBUCHUMOCTh  COINPOTUBIEHUS  METAUIOB  OT  TEMIEpPaTyphl.

[IpoBOIUMOCTB 3IEKTPOJIUTOB.

HckpoBoii paspsag M HOPOBOAUMOCTH BO3IyXa.

OaHOCTOPOHHSISI TPOBOIMMOCTD JHO/1A.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomol

W3ydeHne cMeaHHOro COeUHEHHS PE3UCTOPOB.

W3mepenne  SAEKTPOABIDKYIIEH CHJIBI  HMCTOYHHMKA TOKA M €ro  BHYTPEHHETO
COIIPOTUBIICHUSI.

HabGmonenue snexkrposnmsa.

MexnpeaMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 06azoBoro ypoBHs B 10 Kjacce OCYyIIECTBISIETCS C YYETOM
COJIEP>KATENbHBIX MEXIIPEIMETHBIX CBS3€Hl C KypcaMu MaTeMaTHKH, OWOJOTHH, XUMHH,
reorpaduy ¥ TEXHOJIOTHUH.

Meosicnpeomemnuvle nowsimusi, CBS3aHHBIE C HM3YyYEHHEM METOJIOB HAay4YHOTO TMO3HAHUSA:
SIBJICHUE, Hay4dHbId (akT, runore3a, (usnyeckas BeIUYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE,
SKCIEPUMEHT, MOJECIMPOBAHNE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, InHEHHas (yHKIus, napadona, runepoouia,
uX TpaduKu U CBOWCTBA, TPUTOHOMETpUYECKUE (DYHKIIUU: CHHYC, KOCHHYC, TAHT€HC, KOTAaHTeHC,
OCHOBHO€ TPUTOHOMETPHUYECKOE TOXIECTBO, BEKTOPHI M HMX MPOEKIMM Ha OCH KOOpJWHAT,
CJIO’KE€HHE BEKTOPOB.

buonozus: Mexannueckoe ABM)KEHHE B KUBOUM mpupoje, 1Mpdy3us, ocMoc, TeIIoo0MeH
YKUBBIX OPraHU3MOB (BUJIbI TEIIONEPEAAUHN, TEIIOBOE PABHOBECHE), INEKTPUUECKUE SBICHUS B
YKWBOW TIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJb BEIIECTBA,
MOJISIpHAsl Macca, TeIJIOBbIE CBOMCTBA TBEPBIX TEN, JKUIAKOCTEU U



ra3oB, 3JIEKTPUUECKNE CBOICTBA METAJIOB, 3JIEKTPOJIUTHYECKAs TUCCOLMALINs, TaJIbBaHUKA.
l'eocpaghus: BNaxxHOCTH BO3lyXa, BETPBL, 0APOMETP, TEPMOMETD.

Texnonozus: npeodpa3oBaHNE IBUKEHUH C UCIIOJIB30BAHUEM MEXAHU3MOB, YUET TPEHUS B
TEXHHUKE, MOJIUIMITHUKH, HCIOJIb30BAaHHE 3aKOHA COXPAHEHHUs HMITyJIbCa B TEXHUKE (pakeTa,
BOJOMET W JIpyrHe), [BUTATeNb BHYTPEHHErO CropaHusi, mHapoBas TypOuHa, OBITOBOM
XOJIOAWJIBHUK, KOHJUIIMOHEP, TEXHOJIIOIMH MOJYUYEHHUsS] COBPEMEHHBIX MATEPUAIOB, B TOM YHCIIE
HAaHOMATEepHaJIOB, M  HAHOTEXHOJOIMM,  D3JEKTPOCTAaTHYECKas  3alluTa,  3a3eMIICHHE
ANEKTPONpPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEp, DJIEKTpOHArpeBaTelbHbIE  MPUOOPHL,
3JIEKTPOOCBETUTENLHBIE IPUOOPHI, raJIbBAaHUKA.

11 KIIACC

Pa3nen 4. DnekTpoauHamMuka
Tema 3. MaruuTHoe noJje. JJ1eKTPOMATHUTHAS MHAYKIUSA

[TocrossHHbIE MarHuThl. B3anMMOAEHCTBUE MMOCTOSAHHBIX MArHUTOB. MAarHuTHOE TOJIE.
Bekrop maruutHOM MHAYKUMH. [IpyHIMD Cynepno3uuu MarHuTHBIX 1nojiei. JIMHUU MarHuTHOM
uHaykuuu. KaptuHa mTuHUE MarHUTHONW MHAYKIIMHU OJIS TIOCTOSIHHBIX MarHuTOB.

MaruuTtHoe 1oJie MPOBOAHUKA C TOKOM. KapThHa JMHMA WMHAYKIIMM MAarHUTHOIO MOJIS
JUIMHHOTO MPSIMOTO MPOBOAHMKA M 3aMKHYTOT'O KOJIBLIEBOT'O MPOBOJHMKA, KATYIIKH C TOKOM.
OmnsiT Opcrena. BzanmoaeiicTBue NPOBOAHUKOB CTOKOM.

Cuiia Amniepa, €€ MOAYJIb U HallpaBIICHHE.

Cuwna Jlopenma, e€ Moaynp W HampaBieHue. JIBUKEHUE 3apsHKEHHOM YacTHIbl B
OJIHOPOJHOM MarHuTHoM mnose. PaGora cuibl Jlopenna.

SIBneHne HNEKTPOMAarHUTHOM WHAYKIMHM. [IOTOK BEkTOpa MarHUTHOM HMHIYKLIHH.
ONeKTpOABMKYIIAasl CUJIa MHAYKIUU. 3aKOH DJIEKTPOMArHUTHON MHAYKIMK Dapajes.

BuxpeBoe anekTpuyeckoe Imoisie. DIEKTPOABMKYINAs CHUJa HHAYKIUMU B IPOBOJHHUKE,
JBUKYIIEMCSI IIOCTYIIATENBHO B OJHOPOIHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHAyKTUBHOCTB. SIBIEHNE CAaMOMHAYKINN. DIEKTPOABUKYIIAsl CUJIa CAMOUHYKIIUH.

OHeprus MarHMTHOTO TIOJISI KATYyIIKM C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHuueckue ycTpoiicTBa W MPaKTUYECKOE IPUMEHEHHE: IOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHUThl, AEKTPOJABUIaTENb, YCKOPUTEIIN HIEMEHTAPHbBIX YaCTHL], NHIYKIIMOHHAS N€Yb.



Jlemoncmpayuu

OmnbIT Dpcrena.

OTKIIOHEHHE DJJEKTPOHHOIO IIyykKa MAarHUTHBIM 1ojeM. Jlunum

WHIYKIUYA MarHUTHOTO TOJIS.

B3aumonelicTBue 1ByX NpPOBOJHUKOB ¢ TOKOM. Cuia

Awmrepa.

HevictBue cuibl JIopeHIIa Ha MOHBI AJIEKTPOJIUTA. SBIICHUE

3JIEKTPOMArHUTHOW UHIYKLIUH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JEKTPOJBIXKYIIEH CUJIbl MHAYKIMU OT CKOPOCTH M3MEHEHHUSIMAarHUTHOTO
IIOTOKA.

SIBneHne caMOMHAYKIIMH.

Yuenuueckuii sxcnepumenm, rabopamoprulie pabomoi

N3yueHne MarHuTHOTO MOJISI KATYIIKU C TOKOM.

HccenenoBanue AeCTBUSA IOCTOSSHHOTO MarHuTa Ha pamMKy ¢ Tokom.MccenenoBanue sBiIeHUs

3JIEKTPOMArHUTHOW MHIYKLIHH.

Paznen 5. KosieGanusi u BOJTHBI
Tema 1. MexaHu4ecKHe v 3JIeKTPOMArHUTHbIE KOJIe0aHusI

Konebarenbnass cucrema. CBoOogHBIE MexaHH4YeckHe KojeOaHus. [‘apMoHMUYecKue
konebanusa. Ilepuon, dactora, amrmumryna u ¢aza konebanuil. IlpyKUHHBII MasTHUK.
Matematuueckuil MasTHUK. YpaBHEHHME TapMOHHUYECKUX KojeOanuid. [IpeBpaiienue sHepruu
IIPU TAPMOHUYECKUX KOJIECOAHUSAX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B HJICAITLHOM
KoiebaTeabHOM KOHType. AHAIOTUS MEXAY MEXaHWYECKUMHM U 3JIEKTPOMarHUTHBIMU
kosneOanusMu. @opmyna ToMcoHa. 3aKOH COXpaHEHUS SHEPIrUU B UCATBHOM KOJeOaTeabHOM
KOHTYPE.

[IpencraBieHue o 3aTyxaroIUX KojeOaHUsAX. BeIHYXJIeHHbIE MeXaHUYeCKUE KojaeOaHusl.
Pe3onanc. BeiHyXI€HHBIE 3JIEKTPOMarHUTHbIE KOJIEOaHuUs.

ITepemennbIil Tok. CHHYCOMAATBHBIM NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUIMTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIbI TOKA U HAIPSKEHUS.

Tpanchopmarop. IlpomsBoacTBo, mepenadya UM HOTpeOICHHE BIEKTPUUYECKOM SHEPruu.
OKOJIOTHYECKHE PpUCKH IpU TNPOU3BOACTBE dJIEKTpodHepruu. KynbTypa uHcCnosb30BaHusA
AJIEKTPOIHEPTHH B TOBCETHEBHOM KU3HHU.

TexHuueckne yYCTpONCTBA M NPAKTHUECKOE IPUMEHEHHE: DIIEKTPUYECKUH 3BOHOK,
reHepaTop NepeMEHHOro TOKa, IMHUU 3JIEKTpoIepeay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoJjedaTeabHOU CUCTEMBI (TIPY>KUHHBIN W
MaTeMaTHYeCKUN MasiTHUK).



HabGmronenne 3aryxarommux kojebanuii. MccrnenoBanue

CBOMCTB BBIHYK/JICHHBIX KOJIeOaHuil. HaOironenue

pe30oHaHca.

CB0OOOIHBIE AJIEKTPOMATHUTHBIE KOJICOAHUS.

OcuusiorpaMmbl  (3aBUCMMOCTH  CHJIBI  TOKa U HANPSDKEHUS OT BPEMEHHU) JJiA
ANEKTPOMArHUTHBIX KOJICOaHH.

Pe3onanc npu mocnegoBaTeIbHOM COEIUHEHUH PE3UCTOPA, KATYIIKH WHAYKTUBHOCTH M
KOHJICHCATOpa.

Mogenb TUHUY 3JIEKTPOIEPEIaYn.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomol

HccnenoBanre 3aBUCUMOCTH TIEPUOA MAJIBIX KOJICOAHH Ipy3a HA HUTH OT JUIMHBI HUTH U
Macchl Ipys3a.

WccnenoBanne TMEpeMEHHOIO0 TOKa B IEMH W3  IMOCIEAOBATEIIBHO COEIUHEHHBIX
KOHJICHCATOPa, KaTYIIKU U PE3UCTOpa.

Tema 2. MexaHU4YeCKHe U 3JIeKTPOMATHUTHBIE BOJIHBI

MexaHnuueckue BOJHBI, yclIoBuUs pacnpoctpaneHus. [lepuoa. CkopocTs pacnpocTpaHeHUs
u jumHa BoJHBEL [lomepedyHple W TPOAOJIBHBIC BOJHBL MHTephepeHuus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Boicora ToHa. TemMOp 3ByKa.

DNIEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBHUSI M3JIy4Y€HUs AJICKTPOMATHUTHBIX BOJH. B3aummuas
opueHTanus BektopoB E, B, V B snektpomaruuTHoi BonHe. CBOWCTBA 3IEKTPOMArHUTHBIX
BOJIH: OTpaXXCHHE, IMpeJOMIICHUE, TMoysipu3anus, audpaknus, wuHTepdeperims. CKopocTh
ANEKTPOMATrHUTHBIX BOJIH.

[[Ixana >7MeKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe SJEeKTPOMArHUTHBIX BOJH B TEXHUKE M
ObITY.

[lpuHuMnBl  pagWocBsi3M W TeNEBUJEHUSA. Paguoniokarms.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKarOLIeH Cpeibl.

TexHU4YeCKHe YCTPOMCTBA U TPAKTUUYECKOE NMPUMEHEHHE: MY3bIKAJIIbHbIE WHCTPYMEHTHI,
yIbTPa3ByKOBasi AMATHOCTHKA B TEXHUKE W MEAWIIMHE, Pajap, PaauoNpuEMHUK, TEIEBH30pD,
anTeHHa, tenegon, CBU-neusp.

Llemoncmpayuu

OO6pa3oBaHue U pacrpocTpaHEeHUE TIONIEPEYHBIX U MPOI0IBHBIX BOJIH. Kosebmromeecs Temo

KaK UCTOYHHK 3BYKa.

Habmionenne otpakeHHss M TpeIOMJICHHS MeXaHWyeckux BoyiH. HalGmonenue

uHTepdepeHIn U JUPpaKIINi MEXaHUIECKUX BOJIH.3BYKOBON pe30HAHC.

HaGnronenne cBsI3W TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIATYAOW M 4YaCcTOTOM
KoJeOaHui.



HccnenoBanue  CBOWCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPAXKEHHE, IIPEIIOMIICHUE,

noJsipusanus, 1uppaxkuus, HHTepPepeHIus.
Tema 3. OnTuka

I'eomerpuyeckas ontuka. [IpsMonnHeliHOE pacIpOCTpaHEHNE CBETa B OHOPOJHOU Cperie.
JIyud cBera. ToYeUHBIN UCTOYHUK CBETA.

OtpaxeHue cBera. 3aKOHbl OTpaxkeHHs cBeTa. IlocTpoeHune M300pa’keHU B IIIOCKOM
3epKae.

[Ipenomnenue cBera. 3akoHbl MpPENOMIIEHUS CBeTa. AOCONIOTHBIM MOKa3arenb
npenoMieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbId yron MOJHOTO BHYTPEHHETO
OTpa’KECHUH.

Hucnepcus ceera. ClioxxHbIi cocTaB 6eoro cera. L[Ber.

CoOuparomiue M pacceuBarole JMH3bl. ToHKas JsmH3a. DOKYCHOE pacCTOsSHHE U
ONTUYECKasl Cujla TOHKOM JnH3bI. [locTpoeHne n3odpaxeHuii B coOMparommx U paccenBaroInuX
nuH3ax. Popmysia TOHKOM JIMH3BL. Y BEJIMUYEHUE, JaBAEMOE JIMH30M.

IIpenensl NPUMEHUMOCTH F€OMETPUYECKOUN ONTHUKH.

BonnoBas ontuka. HWutepdepenuus cera. KorepeHTHble MCTOYHUKH. Y CIOBUSA
HAOJIOACHNST MAKCUMYMOB U MHHUMYMOB B MHTEP()EPEHIIMOHHON KapTUHE OT ABYX CHH(A3HBIX
KOI'€pEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. JudpakuuoHHas pemérka. YcioBue HaOMIOAEHHUS TIJIaBHBIX
MaKCHUMYMOB IIPH MaJICHUH MOHOXPOMATUYECKOTO CBETa Ha TU(PPAKINOHHYIO PEIIETKY.

[Tonsspuzanus csera.

TexHudecknue YCTpOWCTBA M IPAKTHYECKOE NPUMEHEHHE: OYKH, JIyma, QoToammapar,
IIPOEKIIMOHHBIN annapar, MUKPOCKOII, TEJIECKOI, BOJOKOHHASIONTHKA, JU(paKIIMOHHAs pelIéTKa,
MTOJISIPOU L.

Llemoncmpayuu

IIpssmonuHeiHOE pacnpocTpaHeHue, OTPaKEHHE W MPEIOMIICHUE CBETA.
Onrtuyeckue NpudOpBHI.

ITonnoe BHyTpeHHEe oTpaxkeHne. Mojens cBetoBoja. MccnenoBanue

CBOWCTB M300paXeHUH B IMH3aX.

Mopenu MHUKPOCKOIIA, TEJIECKOIIA.

Habmionenne  uHTEepdepeHunn  CBeTa.

Habmonenue audpakuuu cera.

HaGmronenune nucnepcun cBera. [lomyuenue

CIIEKTpa C IIOMOUIBIO ITPU3MBI.

[Tonydenue cmekTpa ¢ TOMOLIbI0 JupakuuoHHON pemérku. Habmogenue

MOJISIpA3AIMU CBETA.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomoi



N3mepenue mokasarens mpenoMieHus crekna. MccimenoBanue
CBOWCTB n300pakeHuil B muH3ax.Habnronenue nucnepcuu ceera.

Pa3znen 6. OcHOBBI clIeMAJIBbHOI TEOPUU OTHOCUTEIbHOCTH
I'paHuIbl IPUMEHMMOCTH KJIACCUYECKOM MexaHuKu. [locTynmarel cnenuanbHOM Teopuu
OTHOCUTEJILHOCTH: HWHBAapUAHTHOCTb MOAYJS  CKOPOCTH CB€Ta B BaKyyMe, IPUHIUI
OTHOCHUTENIBHOCTH DMHILTEIHA.
OTHOCHTEIBHOCTD OTHOBPEMEHHOCTH. 3aMEUICHHE BPEMEHU U COKPAILLIEHUE JJINHBI.
DHeprus U UMITYJIbC PENSATUBUCTCKON YaCTHUIIBI.
CBs13b MacChl C SHEPTUEH U UMITYJIbCOM PEIATUBACTCKON YaCTULBI. DHEPIUs ITOKOSI.

Pa3znen 7. KBantoBasi pusuka
Tema 1. D1eMeHTbI KBAHTOBOM ONITHKH
®oronsl. ®opmyna [Inanka cBs3u sHepruu GOTOHA C €ro 4YacTOTOW. DHEPTUs U UMITYIIbC
¢dotoHa.
OtkpeiTue u wuccnenoBanue Goroddpdexra. OmbiTel A. I. CromeroBa. 3aKOHBI
doroaddexra. YpaBHenue DitHmreitHa 1 pororddexra. «KpacHas rpanumna» dporodddexra.
HaBnenne cBera. Omnwiter II. H. JleOGenesa.
XUMHUYECKOE JEUCTBUE CBETA.

TexHuueckue YCTPOWCTBA H MPAKTUYECKOE TPUMEHEHUE: doTodIeMeHT,
dboTonaTuuk, conHeyHasi 0aTapes, CBETOIUO/I.
Jlemoncmpayuu

®oTto3¢ppexkr Ha YCTAaHOBKE C LMHKOBOW IUIACTMHOM.

HccnenoBanue 3akoHOB BHeMIHET0 (oTodPdekxTa.

Cseroguog.

Conneunas Oartapes.

Tema 2. CTpoenne aToma

Mogens aroma Tomcona. OmnbiTel Pe3epdopna mo paccesHuro o -gactuil. I[lmanerapuas
Mmojienb atoMa. Iloctynarsr bopa. M3nyuenue u norsomieHne (OTOHOB MpH Mepexosie aToMa C
OJIHOTO YpOBHSI SHEpruum Ha jApyro. Buasl cnekTpoB. CHekTp ypOBHEH »HEpruu aroma
BOAOpPOJA.

BomnHoBele cBoiicTBa yactull. BosHbl ne bpoiinsa. KopnyckynspHO-BOJIHOBOM Ayaau3M.

CnoHTaHHOE U BBIHYX/ICHHOE H3JIy4YEHUE.

TexHudueckne yCTpOMCTBA M TNPAKTUYECKOE NPUMEHEHHWE: CIHEKTPaJbHbIM aHaJIN3
(crieKTpocCKoI), 1a3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu

Mogenb OnbITa Pezepdopna.
Omnpenenenye AIMHbI BOJIHBI Jia3epa.

Hab6nronenue nuHelyaThIX CIIEKTPOB U3iydeHus.J1azep.
Yuenuueckuii sxcnepumenm, rabopamoprulie pabomoi

Hab6nronenue MTMHEeHyaToro CreKkTpa.
Tema 3. ATomMHOE SIIPO

DKCIEPUMEHTHI, JIOKA3bIBAOIIINE CJI0KHOCTh CTPOCHUS snpa. OTkphITHE
paguoaktuBHOCTH. ONBITEI Pesepdopa mo onpeaeneHuio cocTaBa paiOaKTUBHOTO U3ITyYSHUSI.
CgoiicTBa asib(a-, 6era-, ramma-u3aydeHus. BiusiHue paTnoakTUBHOCTH HA KUBBIE OPTraHU3MBI.

OtkpeiTue npoToHa K HeWTpoHa. Hykionnass mognens szpa IeiizenOepra— lBaHeHKo.
3apsn sapa. MaccoBoe uucio sapa. M3orornsl.

Anbda-pacnian. DIEKTPOHHBIM U MO3UTPOHHBIN OeTa-pacnan. I'amma- uznyuyeHue. 3aKoH
PaaroaKTHBHOTO pacraja.

OHeprus cBsi3U HYKJIOHOB B sizipe. SnepHbie cuibl. JledekT macesl sapa. AnepHbie
peakuuu. JlegeHue U CUHTES sA€Ep.

Anepueiii  peakrop. TepmosinepHblii cuHTe3. IIpoGieMbl M HEpCHEKTUBHI  SACPHOU
JHEPreTUKU. JKOJIOTMYECKHE aCIIEKThI IAEPHON S3HEPTETUKH.

aﬂeMeHTapHHe YaCTHUILBI. OTKpBITI/Ie IIO3UTPOHA.

MGTOI[I)I H8,6JHOI[€HI/I$I U pPErucCTtpaiv 9SJCMCHTAPHBIX YaCTHI. CDYHI[aMeHTaJH)HI)IC

B3auMoeiicTBus. EauHcTBO (pu3myeckoil kKapTuHbI Mupa. TexHUYecKHe YCTpOHCTBA U
MPAKTUYECKOE PUMEHEHHUE: TO3UMETP, Kamepa

Bunbcona, siaepHblil peakTop, aToMHast 6omoa.
Jlemoncmpayuu
Cy€TunK MOHU3UPYIOIIUX YaCTHI.
Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi
HccnenoBanue TpEeKOB 4acTull (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. DjieMeHTHI AaCTPOHOMUM M ACTPOPU3NKH

Dranbl pa3BUTHS acTpoHOMUH. [IpHUKIaHOE U MUPOBO33PEHUYECKOE 3HAYEHNEACTPOHOMHUH.

Bun 3Bé31H0r0 Heba. Co3Be3ausi, ApKue 3BE3bI, MIIAHETHI, UX BUIUMOE TBUKEHHE.

ConneyHas cucrema.

Connue. ConHeuHnast akTuBHOCTb. Mcrounuk sHeprun ConHuma v 3BE3A. 3BE3ABI, UX
OCHOBHBIEC XapaKTepUCTUKHU. JlMarpamMma «CHEKTPAJIbHBIM KIACC — CBETHUMOCTBY. 3BE3JbI

IJIABHOM TI0CJIEIOBATENbHOCTH. 3aBUCHUMOCTh «Macca — CBETHMMOCTb» JUIsl 3BE3] TIJIABHOU
IocJe10BaTeNbHOCTH. BHyTpeHHee cTpoeHne



3BE311. COBpEMEHHbIE MPEJICTABIICHUS O MIPOUCXOXKIEHUU U 3BoMoNMU CoiHIA U 3BE3N. DTarbl
JKU3HU 3BE3]L.

Mineunsiii [1yTe — nama I'anaktuka. [Tonoxenue n nemwxenue Connua Bl anaktuke. Tumbl
rajiakTuk. Paguoranaktuky u kBazapel. UEpHbIE ABIPHI B sIpax TaaKTHK.

Bcenennas. Pacmmpenue Beenennoii. 3akon Xa606ma. Pazberanue rajiakTuk.

Teopust bonbioro B3psiBa. PemnkToBOE U31ydEHHE.

Macmrabnas  crpykrypa  Bcenmennoil.  MeraranakTuka.

Hepeménnsie npobieMbl aCTPOHOMHUH.

Yuenuueckue nabniooenus

Habmroienust HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHUEM KOMITBIOTEPHBIX MPUIOKEHUN
JUISL ONIpEeIeNICHHs] TTOJIOKEeHHUS HeOECHBIX 00OBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/IUA
CeBepHOro noxymapus 1 sipkue 3BE3/IbI.

Hab6monenus B Teneckon Jlynsl, manet, Miueunoro Ilyru.

Oo6o0maroniee NOBTOpeHue

Pony ¢u3uku ¥ acTpOHOMHUHM B HKOHOMHUYECKOHM, TEXHOJOTMYECKOHM, COIUAIBLHOU WU
ATHUYECKON cdepax [eATeNbHOCTH YelIOBeKa, POidb U MECTO (U3UKH M AacTPOHOMHH B
COBPEMEHHOW HayyHOW KapTHHE MHUpPA, pOJIb (QHU3HUECKOW Teopur B (HopMHUpOBaHUH
Mpe/ICTaBICHUH 0 (U3MUECKOI KapTHUHE MUpPa, MECTO (PU3UYECKON KApTUHBI MUpa B OOIIEM PSIAY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJICTABICHUNA O IPUPOJE.

MexnpeamMeTrHblie CBA3U

Wzyuenue kxypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce oOCyIIECTBISIETCS € Y4ETOM
COJICP)KATEIIBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMd MAaTEMaTHKH, OWOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnvle nonsimusl, CBSI3aHHbIE C W3YYEHHMEM METOJOB HAy4YHOTO IO3HAHUS:
sBIICHWE, HAy4yHBbIH (akT, rumore3a, ¢u3nMdeckas BeJIMYMHA, 3aKOH, TEOpus, HaOIOIeHUE,
JKCIIEPUMEHT, MOJECIMPOBAHNE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKHE (DYHKIIUU: CUHYC,
KOCHUHYC, TaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPbI M X
MPOEKIIMM Ha OCH KOOPAMHAT, CIOKEHHE BEKTOPOB, MPOU3BOJHBIC JIEMEHTAPHBIX (DYHKIIHIA,
MIPU3HAKU [101I00UsI TPEYTOJIbHUKOB, OIPeIeIeHHE TUIONIaIU IUIOCKUX GUTyp U 00bEMa Tel.

buonocus: snekTpudeckue SBICHUS B XKUBOM MpHpOJE, KoleOaTenbHbIe ABHKEHUS B
KUBOW TPHUPOJIC, ONTHUYECKUE SIBJICHUS B >KMUBON MPUPOJE, NCHCTBUE paJUallMM Ha >KUBHIC
OpraHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KpHUCTaUIMYeCKas CTPYKTypa TBEPABIX Tel,
MEXaHU3MBbI 00pa30BaHUs KPUCTAJUTMUECKON PEIIETKH, CHEKTPaIbHBIN aHAIN3.



l'eoepaghus: marHuUTHBIE TOMIOCa 3€MJIH, 3aJI€KH MAarHUTHBIX PYA, GOTOCHEMKA 3eMHOMN
MIOBEPXHOCTH, IIPEJICKA3aHUE 3EMIIETPSCEHUN.

Texnonozus: MTMHUM DJIEKTPOIIEpPENay, T€HEPATOP INEPEMEHHOI0 TOKa, 3JIEKTPOJIBUraTEllb,
MHAYKIMOHHAs Ie4b, pajaap, pajuoONpUEMHHUK, TEJIEeBU30p, aHTeHHa, TenegoH, CBY-neus,
MIPOEKIIMOHHBIN anmapar, BOJIOKOHHAsI ONTHKA, COJTHEYHast OaTapest.



[NIJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHMUAA IMPOI'PAMMBI 10
OU3UKE HA YPOBHE CPEJHEI'O OBILIIEI'O OBPA30BAHMUSA

OcBoenne ydeOHOro mpeamera «®dusmkay Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUS
(6a30BBIl  ypoBEHb) JOJDKHO  OOECHeuuTh JOCTH)KEHHE  CIEAYIOIIUX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI
JIMuHOCTHBIE pEe3yNbTaThl OCBOEHUs yueOHOro mnpeamera «@Du3Mkay JOIKHBI OTpa)xaTb
TOTOBHOCTb M CIIOCOOHOCTH OOYYAIOUIMXCSl PYKOBOJCTBOBATHCS COPMUPOBAHHONW BHYTPEHHEU
MO3ULMEN JINYHOCTH, CHUCTEMOM LEHHOCTHBIX OPHMEHTALUM, IO3UTHBHBIX BHYTPEHHHUX
yOeXIeHUI, COOTBETCTBYIOIIMX TPAAWIMOHHBIM IICHHOCTSM POCCHICKOrO  OOIIecTBa,
pacIIpeHre >KM3HEHHOTO OIbITAa M OMNbITa ACSATEIBHOCTH B IPOLECCE pealu3aluyd OCHOBHBIX
HaIpaBJICHUN BOCIIUTATENbHON JAESITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpammanckoro BocnuTanus:

cOPMHPOBAHHOCTh  TPAKJAHCKOH TO3MIMM  0Oydarolmerocs Kak AakTUBHOTO M
OTBETCTBEHHOTO UJIeHA POCCHIICKOr0 0OIIECTBA;

NIPUHSATHE TPaMIIHOHHBIX 00IIIeYETOBEUSCKHX I'YMaHHACTHYECKUX u
l[eMOKpaTquCKI/IX HeHHOCTeﬁ;

TOTOBHOCTh BECTH COBMECTHYIO JESATENBHOCTh B HMHTEpecax TI'PaKIaHCKOTO OOIIECTBa,
y4aCTBOBAaTh B CAMOYNPABICHHHN B 00Pa30BaTEIbHOI OpraHN3aIHKL;

yMEHME B3aUMOJIEHCTBOBATh C COLMAILHBIMH MHCTHTYTAMH B COOTBETCTBHH C MX
(GYHKIMAME ¥ Ha3HAYECHUEM;

rOTOBHOCTh K T'YMaHUTAPHOH 1 BOJOHTEPCKOH 1eATENbHOCTH;

2) NATPUHOTUYIECCKOTO BOCIIUTAHUA

c(OpMHPOBAHHOCTH poccuiickoi IPaKJIaHCKON UJIEHTUYHOCTH,
MaTpUOTH3MA;
LIEHHOCTHOE OTHOILICHHE K roCyapCTBEHHBIM CUMBOJIaM,  JTOCTHKECHUSIM

POCCHICKHUX YUEHBIX B 0071aCTH (PU3UKU U TEXHUKU;

3) 1yXOBHO-HPaBCTBEHHOI0 BOCTIMTAHMSI:

c(OPMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ATHYECKOIO IIOBEAEHUS; CIIOCOOHOCTD

OLICHMBATh CUTYAIMIO0 U MIPUHUMATh OCO3HAHHBIE PELIEHUS,
OPUEHTHPYICh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI M ILIEHHOCTH, B TOM 4YHUCIE B
JIESITETbHOCTH YUYEHOTO;

OCO3HAHME JINYHOTO BKJIA/1a B TOCTPOSHHE YCTOMYMBOTO Oy1yIIero;

4) rcTeTH4ecKoro BOCHHTAHUS:

ACTETUUYECKOE OTHOLIEHUE K MHPY, BKIHOYasl 3CTETUKY HAyYHOIO TBOPYECTBA, IPUCYIIETO
¢buznueckoil Hayke;



5) TpynoBoro BocnuTanus:

UHTEpEC K pa3audHbM cdepaM TpodhecCHOHATBLHOW NeATENbHOCTH, B TOM YHCIE
CBS3aHHBIM ¢ (U3UKOW M TEXHUKOH, YMEHHE COBEpIIAaTh OCO3HAHHBIM BBIOOp Oymymiei
npodeccuu U peann3oBbIBATE COOCTBEHHBIC KU3HECHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHHUIO W CaMOOOpa3oBaHUIO B 00JacTH (U3UKUA HA
MPOTS)KEHUU BCEW )KU3HH;

6) 3K0J0rHYeCcKOro BOCHTAHNS:

c(OpPMUPOBAHHOCTb 9KOJIOTUYECKOU KyJIbTYpbl, = OCO3HaHUE  IJI00AIBbHOrO
XapakTepa 3KOJIOTHYECKHUX MpodIIeM;

IJIAHUPOBAHUE M OCYILECTBIICHHE IEHCTBUM B OKPYXKAlOLIEH Cpele Ha OCHOBE 3HAHUSA
1esiel YCTOMYMBOTO pa3BUTHS YEJIOBEYECTBA,;

pacImpCHuc OIIbITa ACATCIIbHOCTH DKOJIOTUUECKOM HaIpaBJICHHOCTHU Ha
OCHOBE UMEIOIUXCS 3HaHUH 10 pusuke;

7) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(OpPMUPOBAHHOCT ~ MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BuTUs PU3NUECKON HAYKH;

OCO3HAHME IICHHOCTU HAYYHOW AEATEIbHOCTH, TOTOBHOCTh B MPOIECCE M3YUYCHUS (PU3UKU
OCYILIECTBISATh MPOEKTHYIO M UCCIIEAOBATEIbCKYIO AEITEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTebHble YHHUBepcajbHble YdeOHble [elicTBusi ba3oBble
JIOTHYecKue NeCTBUSA:
CaMOCTOSITEJIBHO dbopMynupoBath u aKTyaJIM3upOBaTh npobnemy,
paccMaTpuBath €€ BCECTOPOHHE;
ONpEeNEeNATh 1NN NeATEIbHOCTH, 33aBaTh MapaMeTpbl U KPUTEPUH HXIOCTHKEHUS;
BBISIBIIATH 3aKOHOMEPHOCTHU U TPOTHBOPEUUS B paccMaTpHUBAEMBIX
(U3MYECKUX SIBICHUSAX;
pa3pabaThiBaTh IUTAH  pEIICHHS MpoOJieMbl ¢  y4€TOM  aHalIW3a  WMEIOIIUXCS
MaTepualbHbIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTh KOPPEKTUBBI B JI€ATEIHLHOCTh, OIICHHUBATh COOTBETCTBHE PE3YyJbTATOB IIEIISIM,
OLICHUBATh PUCKHU MOCJIEACTBUHN ACSITEIbHOCTH;
KOOPJIMHUPOBATH U BBINOJHATH pabory B YCIOBHUAX peabHOTO,
BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHUS;
pa3BUBATh KPEATUBHOE MBITINICHUE TIPH PEIIEHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBble ucciienoBaTebcKue 1eiicTBUA:
BIIAJICTh HAyYHOW TEPMHHOJOTHUEH, KIFOYEBBIMHU TOHATUSIMH M METOAaMH (PU3HUECKOM

HaYKH;



BJIQJICTh HABBIKAMHU Y4eOHO-HCCIIEIOBATEIbCKOW U MPOEKTHOM NEATEIHHOCTH B 00JacTh
(bu3MKH, CIOCOOHOCTBHIO U TOTOBHOCTHIO K CAMOCTOSITEIIbHOMY ITOMCKY METOOB PEIICHUS 33a1a4
(U3HYECKOTO COJIepKAHUS, MPUMEHEHUIO PA3IMYHBIXMETO/IOB ITO3HAHUS;

BJIAJICTh BHUJAMHU JCATEIBHOCTH IO TIOJYYCHUIO HOBOT'O 3HAHUS, €r0 HHTEPIPETAINH,
MpeoOpa3OBaHUI0 W TMPUMEHCHHIO B Pa3IMYHBIX YUYEOHBIX CHUTYaIUSAX, B TOM YHCIE MPH
CO3JIaHUU y4EOHBIX IPOCKTOB B 00J1acTH (PU3UKH;

BBISIBJISITH TIPHUYMHHO-CJICICTBEHHBIC CBSI3M M aKTyallU3UpPOBATh 3a7ady, BBIIBUTATh
THIOTE3y ©€ pelleHHs, HAXOAWUTh AapryMEHTBhI Ui JO0Ka3aTelbCTBA CBOUX YTBEPIKICHHIA,
3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS,

AHAJTM3UPOBATh IIOJIYYCHHBIE B XOJIC PEHICHHS 3aJauyd pe3yJbTaThl, KPUTHUYECKU
OIICHUBAThH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOpMyIHpOBaTh COOCTBEHHBIC 33J]aud B OOpa30BATEIBHON JEATEILHOCTH, B
TOM YHCJIC IPU U3y4eHUU (PU3HKH,

JIaBaTh OLIEHKY HOBBIM CHTYAIIHSIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

YMETh IMePEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTUICCKYIO 00JIACTHKU3HEACITCILHOCTH;

YMETh HMHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEJAMETHBIX O0JIACTEH; BBIIBUTATH HOBBIC

UJCH, TIpeyIaraTh OPUTHHAIBHEBIC TTOJXO0MbI U PEIICHHUS; CTABUTh MPOOJIEMbI U 3aa4H,

JIOITYCKAOIIUE aTbTEPHATUBHBIC PEIICHUSI.

PabGora c undopmanmeii:

BJIQJICTh HABBIKAMH TIOJy4YeHUS MH(OpManuu (GU3HUYECKOTO COMCPIKAHUS M3 UCTOYHUKOB
pasHBIX THIIOB, CAMOCTOSITEIILHO OCYHICCTBISATh IIOWCK, aHAlM3, CUCTEMaTH3alMi0 |
WHTEPIPETANNIO HHPOPMAIIMH PA3TUIHBIX BUIOB B (POPM MpeACTaBICHUS;

OLICHUBATh JOCTOBEPHOCTh HH(POPMAIINH;

UCIIOJIb30BaTh CPEJCTBA HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHHA B
pElIeHnd KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3allMOHHBIX 3aJad C COOII0JEeHUEM
TpeOOBaHUH IPTOHOMHKH, TEXHUKH 0€30MIaCHOCTH, TUTHECHBI, PECYPCOCOSPEIKEHUS, IPABOBBIX U
ATUYECKHX HOPM, HOPM HH(POPMAIIMOHHOI 0€30MacHOCTH;

CO3/MaBaTh TEKCTHI (DU3MUYECKOTO COJEpKaHUS B pPANTMUHBIX (opmarax ¢ y4IETOM
Ha3HaueHUs uH}oOpMalMu ¥ 1UENeBOW AayJUTOPHH, BbIOMpas ONTUMAIbHYIO (dopMy
MIPEJICTABJICHUS ¥ BU3yaJTU3AIINH.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIC YUeOHbIE 1efiCTBUA:
OCYILECTBIIATH OOIIEHHE HA YPOKaxX (PU3UKH U BO BHE-YPOUHOH J1€ATEIBHOCTH;



pacrio3HaBaTh MPEANOCHIIKY KOH(DIUKTHBIX CUTYAIMH U CMATYaTh KOH(DIUKTHI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOKO TOYKY 3PEHHUS C MCIIOIb30BAHMEM S3BIKOBBIX
CPEICTB;

IIOHUMAThb U MCII0JIb30BaTh IPEUMYIIECTBA KOMAHIHONW ¥ UHAUBUIyalbHON pabOThI;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBUH ¢ y4€TOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)KJI0TO YICHA KOJUIEKTHBA,

IIPUHUMATh L€ COBMECTHOM JE€ATEIbHOCTH, OPraHU30BBIBATH U KOOPAUHUPOBATH
JNEUCTBUS IO €€ JOCTH)KEHHIO: COCTaBIIATH IIAH ACUCTBHM, pPacCHpEleNaTh PO C YyYETOM
MHEHHI y4aCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON pabOTHI;

OLIEHUBATh Ka4e€CTBO CBOETO BKJIA/Aa U KAXKAO0I0 yJYaCTHHKA KOMaH/bl B OOIIMH pe3ysbTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

IpeJUiaraTb HOBBIE ITPOEKTHI, OLICHUBATh WACH C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKOM 3HAYUMOCTH;

OCYILIECTBIIAATh TO3UTHBHOE CTPAaTETMYECKOE IIOBEIEHUE B Pa3jIMYHBIX CHUTyalusX,
MIPOSABIIATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PerynsitTuBHbie YHHBepcajlbHbIe y4eOHbIe AelCTBUA
Camoopranu3amnus:
CaMOCTOSITEJIbHO OCYIIECTBIISTh IO3HABATEIbHYIO JAEATENBHOCTh B 00JacTH (DU3MKM U
aCTPOHOMUU, BBISIBIIATDH ITPOOJIEMBI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIBHO COCTABJIATH IUIAH PELICHMsS Pacu€THBIX M KAayeCTBEHHBIX 3aJad, IUIaH
BBITIOJIHEHUS] TIPAKTHYECKOW pabOThl € y4E€TOM HMEIOIIMXCS PECypCcoB, COOCTBEHHBIX
BO3MOXXHOCTEHN U NPEATIOYTEHUH;
JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
paclMpsATh PaMKHM Y4eOHOro IpeaMeTa Ha OCHOBE JIMYHBIX NPEANOYTEHH; aenarh
OCO3HaHHBII BBIOOp, apryMEHTHUpPOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 3a pCILIEHUE; OLICHNBAThH
NPUOOPETEHHBIN OIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO HPYIUIMH B 00macTd (PU3MKH,
ITOCTOSIHHO MOBBIILIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHAIBHBIN HHTEJICKT:
J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCThH, OLIEHUBATH
COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;
BJIa/IETh HaBbIKAMH MO3HABATENbHON pe(IeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEeWCTBUN
1 MBICIUTENBHBIX IIPOLIECCOB, UX PE3YJILTATOB HOCHOBaHUII;



UCTIOJIb30BaTh NPUEMBI peICKCHH ISl OLEHKH CUTYallud, BIOOPAa BEPHOTOPEILICHUS;

YMETh OLICHMBATh PUCKU U CBOEBPEMEHHO IIPUHHUMATH PELICHMS 110 MXCHHIKEHUIO;

IIPUHUMATh  MOTUBBI M AapPryMEHTBl  JIPYyrMX IIpUM aHaJIU3€  Pe3yJIbTaToB
NESTEIIHOCTH;

NpUHUMATD ce0s1, TOHUMAasi CBOM HEJOCTATKU U IOCTOUHCTBA,

IPUHUMATh  MOTHBBI M apryMEHTbl  JPYrMX IIpM aHaJIM3€  PE3yJbTaToB
NEeATEIbHOCTH;

IPU3HABaTh CBOE MIPABO U MIPABO JPYTUX Ha OIUOKH.

B mpornecce AOCTHKEHHSI TUYHOCTHBIX PE3yJAbTaTOB OCBOCHHS MPOrpaMMbl Mo (usuke
Ul ypOBHA cpeAaHero oOumiero oOpa3oBaHusi Yy OOy4aroIMXCS  COBEPIIEHCTBYETCS
SMOLMOHAIBHBIA HHTEIUIEKT, MPEATOIaraloniic(opMupoBaHHOCTb:

CaMOCO3HaHUs, BKJIFOYAIOLIET0 CIIOCOOHOCTh MOHMMAaTh CBOE AMOLMOHAIBHOE COCTOSIHUE,
BUJICTH HAIPABJICHUS Pa3BUTHUSI COOCTBEHHON SMOIIMOHAILHOU Cephl, OBITh YBEpEHHBIM B ceOe;

CaMOpETyJIMpOBaHMs, BKJIIOYAIOLLETO CaMOKOHTPOIJIb, YMEHHE IIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIIOCOOHOCTh aJalTUPOBAaThCA K 3SMOLMOHAIbHBIM
W3MEHEHMSIM U MPOSBIATh THOKOCTb, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHMBALIMM, BKJIIOYAIOIIEW CTPEMIICHME K JOCTHIKEHHUIO LEIU U YCIEXY,
ONITHUMHU3M, NHULIMATUBHOCTb, YMEHHE JAEHCTBOBATh NCXO/ U3 CBOMX BO3MOKHOCTEM;

SMIATHH, BKIIOYAIOIEH CHOCOOHOCTh MOHMMATh 3MOLIMOHAIBHOE COCTOSHHE JpPYTuX,
YUUTBIBATh €TO MPH OCYIIECTBICHUH OOIIEHHS, CIOCOOHOCTh K COUYBCTBHIO M COTIEPEIKUBAHHMIO;

COLMAJIbHBIX HABBIKOB, BKJIFOYAIOLIMX CHOCOOHOCTh BBICTPAWBaTh OTHOLIEHMS C JPYTUMHU
JOABMH, 3200TUTHCS, IPOSBIIATH UHTEPEC U pa3pemaTb KOH(PIUKTHI.

HHPEAMETHBIE PE3YJIbTATHBI

K konny oOyuenust B 10 kinacce npeaMeTHble pe3yibTaThl Ha 6a30BOM YPOBHE JIOJIKHBI
OTpaxkaTh c()OPMHUPOBAHHOCTH Yy OOYUAIOLIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpPax poyib U MecTO (GU3UKU B (POPMUPOBAHHM COBPEMEHHON
Hay4YHOW KApTHUHBI MHUPA, B PAa3BUTHM COBPEMEHHOM TEXHHKH M TEXHOJIOTMH, B NMPAKTHYECKOU
JEeATEIbHOCTH JIFOACH;

YUUTBHIBaTh TPAHUIBl NPUMEHEHUS H3YYEHHBIX (PU3NYECKUX MOJENel: MaTepualibHas
TOUKa, MHEepIUalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPJOE TENIO, UACANbHBIM ra3, MoJeIu
CTPOEHHsI Ta30B, KUJAKOCTEH M TBEPABIX TEJ, TOUYCYHBIM DJIEKTPUUECKUH 3aps] IpPHU pELICHUU
¢bu3nyeckux 3aaay;



pacrio3HaBaTh (U3NYECKHE SBJICHUS (MPOLECCH) U OOBACHATH MX Ha OCHOBE 3aKOHOB
MEXAaHHUKH, MOJIEKYJIIPHO-KMHETUYECKOM TEOPHH CTPOCHHUS BEIECTBA U JJICKTPOAMHAMUKHU:
paBHOMEpPHOE M PABHOYCKOPEHHOE TPSMOJIMHEWHOE MABIKEHHE, CBOOOJHOE MaJeHUE Tell,
JBW)KEHUE II0 OKPYXHOCTH, HHEpLMs, B3aumozeicTue Ttei, auddys3us, OpoyHOBCKOE
JBIDKEHUE, CTPOCHHUE JKUAKOCTeH M TBEPABIX TeJ, U3MEHEHHE 00bEMa Tel NpU HarpeBaHUH
(oxJ1aXXI€HUH), TEIIOBOE paBHOBECHE, UCIIAPEHHE, KOHAEHC AU, MIaBJIeHHe, KpUCTAJUIN3aLus,
KHUIICHUE, BIIAYKHOCTh BO3/1yXd, IOBBIIICHUE [ABJICHUs Ta3a IIPU €ro HarpeBaHWM B 3aKPBITOM
cocyze, CBsA3b MEXKIy IapamMeTpaMu COCTOSIHMSI ra3a B H30IpoLeccax, JJIEKTpU3alus Tel,
B3aUMOJCICTBUE 3apsAI0B;

OINUCBIBATh MEXAHMYECKOE JIBUKECHUE, UCHOJb3yd (PU3NYECKHUE BEJIUMYMHBI: KOOPAMUHATA,
IIyTh, IIEPEMEILECHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUJIA, UMILYJbC Tejld, KMHETHYeCKas
SHEprus, NOTEHLMAJIbHAs SHEPIrHs, MeXaHudeckas paboTa, MeXaHW4ecKas MOILHOCTb; IpU
ONMCAaHWM TPABWJIBHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOJIB3YEMbIX BEIHYMH, HX
0003HAYEHMS U €MHHULIbI, HAXOJUTh (OPMYIIbI, CBA3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJINYUHY
C IPYTHMHM BEIMYHHAMM;

ONMCHIBATh H3YYEHHBIE TEIUIOBBIE CBOMCTBA TE€JI M TEIIOBBIC SIBJICHUS, HUCIOJb3Ys
¢u3nveckue BEIWYMHBL: JaBICHHE Ta3a, TeMIepaTypa, CpPeOHssl KUHETHYeCKas SHEPTrHs
XaOTUYECKOrO JIBUKEHHMSI MOJEKYJ, CPEJHEKBAaIpaTHU4YHAas CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSS 3Heprus, padora rasa, ko3GQuUuueHT Mone3HOro ACUCTBUS TEIIOBOIO
JBUTATEIIS; IPUA OMMCAHUH TPABMIIBHO TPAKTOBATH (PH3MUECKUI CMBICI UCTIONB3YEMBIX BEJTUYHH,
ux O0O0O3HAueHWs] W EIUHMIbI, HaXOAUTh (POPMYJIbI, CBS3BIBAIOLINE JaHHYIO (PU3HUECKYIO
BEJIMYUHY C APYTHUMH BEIUYMHAM;

ONMCHIBATh M3YyUEHHBIE JJIEKTPUYECKUE CBOMCTBA BELIECTBA M DJIEKTPUUECKUE SIBJICHUS
(mporecchl), UCHONB3YSl (U3NYECKUE BEIMYUHBL: AJIEKTPUUYECKUH 3apsisl, AJIEKTPUUYECKOE MOJIE,
HaIpsOKEHHOCTh  OJISA, IOTEHLHAN, pPa3sHOCTh ITOTCHUUAIOB, IPU ONMCAHUU IPABUIBHO
TPakTOBaTb (U3NYECKUN CMBICT HCHOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHHS] M €IUHULBI;
yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOLINE JAHHYIO (PU3HUECKYIO BETMUMHY C JPYTUMH BeTMYUHAMM;

AQHAIN3UPOBATh (U3NYECKUE TPOLECCHl M SIBICHUS, UCIONB3Yys (PU3MUECKHE 3aKOHBI U
IIPUHLUIBL 3aKOH BceMupHoOro tsrorenus, I, II u III 3axonsl HeroTOHA, 3aKO0H COXpaHEHMs
MEXaHNYECKON DHEPIUH, 3aKOH COXPAHECHMS MUMITYJIbCa, IPUHLUII CYNEPIIO3UIIMN CUJI, TPUHIUI
PaBHOIIPaBUs MHEPLHUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIAPHO-KMHETUUECKYIO TEOPUIO CTPOCHUS
BEILIECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEIHEH KUHETUYECKOM SHEPrMU TEIUIOBOIO JBHUKEHUS
MOJIEKYJT ¢ a0COJIOTHON TemIepaTypoi, MepBbli 3aKOH TEPMOJWHAMHKH, 3aKOH COXpaHEHHUs
AJIEKTPUYECKOTO 3apsi/ia, 3akoH KylloHa, py 3TOM pas3inyarh CIOBECHYIO



(OpMYIMPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE W YCIIOBUS (TpaHHIBI, 00JacTH)
MIPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIC TIPUHITUIIBI ICHCTBUS MAIIMH, IPUOOPOB U TEXHHYECKUX YCTPOUCTB;
pa3nuyaTth yCIOBHs UX O€30M1aCHOTO UCIIOIb30BAHMS B TIOBCETHEBHOM KU3HU;

BBIMOJIHATh SKCIIEPUMEHTHI 10 HCCIEOBAHUIO (U3UYECKUX SBICHHHA M IPOLECCOB C
UCIOJIb30BAHUEM TNPSAMBIX U KOCBEHHBIX HM3MEpPEeHHUH, npu IToM  (OPMYyIHUPOBATH
npobyiieMy/3amady W THUIOTE3y Y4eOHOrO  JIKCHEPUMEHTa, COOMpaTh YCTaHOBKY U3
MIPEIJI0KEHHOTO0 000PYA0BaHUSL, TPOBOJUTH ONBIT U (POPMYJIUPOBATH BHIBObI;

OCYIIECTBIISATh TIPSMBIE W KOCBEHHBIC H3MEpECHHs] (DU3MYECKHX BEIWYUH, MPH 3TOM
BBIOMpATh ONTUMAJBHBIA CIIOCO0 H3MEpPEHUs U HCIOJIb30BaTh H3BECTHBIE METObI OLEHKU
IIOIPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCHMOCTH MEXIy (GU3MYECKUMU BEJIMYMHAMH C HCIOJIb30BAaHUEM
NPSIMBIX U3MEPEHUM, NpU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHpPOBATH pe3yJbTaThl
MOJIYYEHHOM 3aBUCUMOCTU (PU3MUECKHUX BEIMYMH B BHJE TaOJUIl U rpaduKoB, 1€1aTh BHIBOJBI
10 pe3yJibTaTaM UCCIIeI0BaHuUs;

coOnrofarh mpaBuia Oe30macHOro Tpyda MPU IPOBEISCHUU HCCIEAOBAaHUNA B paMKax
y4eOHOTO JKCIEPUMEHTa, Yy4eOHO-MCCIEOBATENBCKOM ¥ TPOEKTHOW JEATENHOCTH C
HCIOJIb30BaHUEM U3MEPHUTENBHBIX YCTPOUCTB U JIa0OpaTOPHOTO 000PYI0BAHMUS;

pemiate pacu€THbIE 3aJa4dl C SIBHO 3aJaHHOM (U3UYECKOM MOJENbI0, HCIONb3Ys
¢bu3nveckne 3aKOHBI U MPUHIUITBI, HA OCHOBE aHaJIM3a YCJIOBHS 33Ja4d BEIOUPATh (PU3NIECKYIO
MOJIeTIb, BBIICIATh (U3NYECKUE BEIMUMHBI M (QOpPMYJIbl, HEOOXOAUMBbIE sl €€ peleHus,
MIPOBOMTH PACUETHI U OIICHUBATH PEAIbHOCTH MOJTYYCHHOTO 3HAYCHHS (PU3NICCKON BETUIHHEI;

peliaTh KaueCTBEHHBbIC 3aJaud: BBICTPAUBATH JIOTUYECKU HEMPOTUBOPEUYHBYIO LICTIOUKY
pacCyXJIeHHI ¢ OMOpO Ha U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UUECKHE SIBICHUS;

HCIIOJIb30BaTh npu peleHnn y4eOHBIX 3a1a4 COBPEMEHHBIE
WH(QOpPMAIIMOHHBIE  TEXHOJIOTMM JJIi  TIOMCKA, CTPYKTYPUPOBAaHHS, HMHTEPIpPETAUd U
Mpe/cTaBiIeHus] y4eOHONW M HAay4YHO-TIONMYJSpHOW WH(OpMAalUU, TOTYyYEHHOW W3 Pa3IUYHBIX
HMCTOYHUKOB, KPUTHYECKH AHAIM3UPOBATH MOJYYaeMyH) HH(POPMAIMIO; IPUBOIUTH TPUMEPHI
BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, 00BsICHEHHE
IIPOLIECCOB OKpYXXaloIllero MHUpa, B pa3BUTHE
TEXHHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKHE 3HaHWs 10 (U3MKe B MOBCEIHEBHOM JKM3HHM JUIS
obecrnieueHrs 0€30MacHOCTH MpU OOparieHuu ¢ MprudopaMu U TEXHUYECKUMHU



yCTPOMCTBAMH, JUISI COXPAHEHUS 3[I0POBBSI U COONIOACHUS HOPM IKOJIOTUYECKOTO TOBEICHUS B
OKpY>Karolleu cpee;

paboTaTh B rpyMIe ¢ BHITOJHEHUEM Pa3IMYHBIX COIUATBHBIX POJICH,NIAHUPOBATH paboOTy
TpyNNbl, palMoOHAIbHO pacHpelessiTh OOA3aHHOCTH U IUIAHUPOBATh JIEATENBHOCTh B
HECTaH/IAPTHBIX CHUTYAIMsX, aJCKBATHO OICHWBATH BKJAJ KaXKOTO U3 YYACTHUKOB TPYIMIBI B
pelIeHre paccMaTpUBaeMoi MpoOIEMBbl.

K xonmy oOyduenuss B 11 kjiacce mpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaxkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUH:

JEMOHCTPHPOBATh HA TPUMEpaxX PoJib U MeCTO (PM3UKU B (HOPMHUPOBAHHH COBPEMEHHOM
HAayYHOM KapTUHBI MUPA, B PA3BUTUHU COBPEMEHHOM TEXHHUKH U TEXHOJIOTUH, B MPAKTUUECKOU
NeSTeNbHOCTH JIIOJIEH, IEJIOCTHOCTh U €IMHCTBO(U3MUECKON KapTHHBI MHPA;

VUUTHIBaTh TPAaHULBl MPUMEHEHHUS HW3YYEHHBIX (U3UYECKUX MOJENEl: TO4YeYHBIN
ANEKTPUYCCKUN 3apsij, Jyd CBETa, TOYCUHBIM HMCTOYHHMK CBETa, SJEpHAs MOJEIh aToMa,
HYKJIOHHAs! MOJIEJIb aTOMHOTO sIpa MPH pelieHny HU3NUECKUX 3aad;

pacrio3HaBaTh (U3MYECKUE SIBIEHUSA (IIPOLIECChl) M OOBSACHATh MX HA OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKH M KBAaHTOBOHM (DM3HMKH: 3JEKTpUYecKas MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOEC JCWCTBHS TOKa, B3aWMMOJACHCTBHE MArHHUTOB, JJICKTPOMArHUTHAs
WHIYKIHS, ACHCTBHE MArHUTHOTO TMOJs Ha TMPOBOJHUK C TOKOM M ABWXKYIIMICS 3aps,
ANEKTPOMArHUTHBIE KOJICOAHUS M BOJIHBI, MPSIMOJIMHEHHOE PacIpOCTPAaHEHHUE CBETa, OTpaXKEHHE,
nperomiieHue, uHTepdepeHnys, audpaknus € TOJApHU3ANMs CBETa, JUCIEPCHS CBETA,
dhoroanekrpuuecknii 3pdexT (PpororddexT), cBeToBOE NaBieHHe, BOSHUKHOBEHUE JIMHEHYATOTO
CIICKTpa aToOMa BOJ0PO/Ia, €CTECTBEHHAS U UCKYCCTBCHHAS PAHOAKTHBHOCTH;

ONKCHIBATh M3y4YCHHBIE CBOMCTBA BellecTBa (INIEKTPUUYECKHE, MAarHUTHBIC, ONTUYECKUE,
ANEKTPUYECKYIO MTPOBOJUMOCTh PA3IMYHBIX CPEN) M AJICKTPOMArHUTHBIC SBJICHHS (IIPOIECCHI),
UCTONB3YSl (DUM3MUECKHE BETUYMHBI: DIIEKTPUYECKHI 3apsj, CHJIa TOKa, JJIEKTPUUYECKOE
HaTpsDKEHUE, dJIEKTPUIECKOe COPOTHBIICHHE, PAa3HOCTH MOTEHIIMAIIOB, SJEKTPOIBIKYILAS CHJIA,
pabota TOKa, MHAYKIHMS MAarHUTHOTO TMOJs, cuia Awmriepa, cuia JlopeHia, WHIYKTUBHOCTH
KaTYIIKH, SHEPTUs JJICKTPUICCKOT0 W MArHWTHOTO TIOJICH, MEepHoJ M YacToTa KoyieOaHWi B
KoJe0aTelbHOM KOHTYpE, 3apsl U CHJIa TOKAa B MPOIECCe TaPMOHUYECKUX DIIEKTPOMATHUTHBIX
KojeOaHuii, (pOKyCHOE pPACCTOSIHME W ONTHUYECKasl CHJIa JIMH3BL, TPU ONMUCAHWUM IPABUIBHO
TpakToOBaTh (U3NYECKUH CMBICT HCIHOJIB3YEMBIX BEITUYMH, WX OOO3HAUYECHUS W EIUHUIIBL,
YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIINE TAHHYIO (PU3NICCKYIO BEIMINHY C IPYTUMU BEIIMUYNHAMU;



ONHKCBHIBATh M3YYCHHBIE KBAHTOBBIC SIBJICHUS M MPOIECCHl, HCIONB3YS (hU3HUECKHe
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M 4acTOTa CBETA, DHEPIUs H
uMnynbe (OTOHA, TEPHUOJ TMOJIypaclajga, SHEPIrus CBSI3M ATOMHBIX sJep, NPH OMHCAHUH
IIPaBUIBHO TPAKTOBaTh (U3NYECKUH CMBICI HCIOJIb3YEeMbIX BEIWYMH, UX OOO3HAueHHs |
€IMHUIIBI, YKa3bIBaTh (OPMYIIbI, CBS3bIBAIOIIME JAHHYI (PU3UYECKYIO BEIMUYUHY C APYTUMH
BEJIMYMHAMH, BBIYUCIIATH 3HAUCHUE (PU3NYECKOM BETMUNHBL;

aHATM3UPOBaTh (PU3MYECKHE MPOIECCHl W SIBICHUS, UCIONB3ySd (DU3MUYECKHE 3aKOHBI U
OpUHOMIBL  3aKOH OMa, 3aKOHBI IIOCIENOBAaTEIBHOIO W MApajUIe]IbHOTO  COCIUHEHUS
MPOBOJHUKOB, 3akoH Jlkoyns—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKLHUH, 3aKOH
IIPSIMOJIMHEHMHOIO PAaCIpOCTPAHEHUsI CBETA, 3aKOHBI OTPaKCHUs CBETA, 3aKOHBI ITPEIIOMIICHUS
CBeTa, ypaBHeHHME OHHIITEHHa UIg (QoToddpdeKTa, 3aKOH COXpPAHEHHUS DSHEPrUH, 3aKOH
COXPAaHEHHs MMIIYJIbCAa, 3aKOH COXPAHEHUS JJICKTPUYECKOTO 3apsila, 3aKOH COXpPaHEHUS
MacCOBOI'0 4YHMCIA, MOCTYyJaTbl bopa, 3aKOH PaJAMOAaKTUBHOIO pacmajaa, NpU HTOM pas3jinyaTh
CIIOBECHYIO (DOPMYJUPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOE BbIPRKEHUE U YCIIOBHS (TpaHULIBI,
00J1acTH) TPUMEHUMOCTH;

OINpPECIIATh HANpPABICHUE BEKTOpPAa MHAYKLUU MArHUTHOTO IOJS IPOBOJHHUKA C TOKOM,
cuibl AMriepa u cuisl Jlopenua;

CTPOUTH U OIMCHIBATh N300pakeHHE, CO3/1aBaeMOe INIOCKUM 3€pKajioM, TOHKOHU JINH301;

BBINOJIHATh SKCIIEPUMEHTHI 110 MCCIEJOBAHUIO (U3UYECKUX SBJICHUH M IPOLECCOB C
UCTOJB30BAHMEM TPSIMBIX M  KOCBEHHBIX HM3MEpPEHMi: Tpu OSTOM  (OPMYIHPOBATH
npobinemy/3ajayy M TUIOTE3Y Y4eOHOro  SKCIHEpUMEHTa, coOMpaTh yYCTAaHOBKY M3
MPEUI0KEHHOTO 000PYA0BaHUSs, IPOBOJAUTE OIBIT M (POPMYIMPOBATH BHIBOJIBL;

OCYILLECTBIIAATh MpPSIMbIE W KOCBEHHbIE H3MEPEHHs (PU3MUECKUX BEJIWYMH, I[PH 3TOM
BBIOMpATh ONTUMAJBHBIA CIOCO0 H3MEpPEHUsT U MCIOJIb30BaTh HM3BECTHBIE METOJbl OLEHKU
MIOIPELIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBUCUMOCTH  (PU3MYECKMX BEIMYMH C  HCIOJIb30BAaHHUEM  IPSIMBIX
U3MEPEeHU: NpU 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (DMKCHUPOBATh PE3yJIbTaThl MOJYYEHHOM
3aBUCHUMOCTH (HU3UYECKMX BEIMYMH B BHAE TaOauI U rpadukoB, AenaTh BBIBOABI IO
pe3yJibTaTaM UCCIIEOBaHMS;

coOnronarh mpaBuia Oe30macHOro Tpyda MpPU HPOBEACHUHM HCCIEAOBAaHUNW B paMKax
y4eOHOTr0 SKCIEPUMEHTa, Y4eOHO-UCCIEeOBAaTeNIbCKOM M  TNPOEKTHOW JEATENBHOCTH C
HCIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U JIaOOpaTOPHOTo 000PY10BaHMUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJIENbI0, HCHONb3Ys
(u3nyecKre 3aKOHbI U MIPUHIUIIBI, HA OCHOBE aHaJN3a YCIIOBUS 3aJ1auu



BBIOMPATh (PU3UYECKYIO MOJENb, BBIIEIATh (PU3NUECKHUE BEIIMYUHBI U (OPMYIIBI, HEOOXOIUMBIE
s e€ pelIeHus, MPOBOJUTH PACU€Thl M OICHUBATh PEANTBHOCTh IOJYYCHHOTO 3HAYCHHS
(U3HYECKON BETNYNHBL;

penraTh KaueCTBEHHbBIC 3a/laud: BBICTPAMBATh JIOTHYECKH HENPOTHBOPEUMBYIO IETIOUKY
paccyXJIeHHii ¢ OMOpOor Ha U3Y4YEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHE SBICHUS;

UCTIONIb30BATh npu peuIeHun y4eOHBIX 3a71a4 COBpEMEHHEBIE
MH(POPMALIMOHHBIE TEXHOJOTUU Ui TOWCKA, CTPYKTYPHPOBAaHHUS, WHTEPIpPETALMA H
NpEeACTaBICHNs yYEOHOH M Hay4HO-TIONMYJSpHOW HH(GOpPMALUM, TOJYYCHHOW M3 Pa3IMYHBIX
MCTOYHUKOB, KPUTHYECKU aHATU3UPOBATDH MOIYyYaeMyt0 HH(OPMAIHIO;00bSICHAT  TPUHIIMIIBI

JCUCTBUS ~ MalllWH, NPUOOpPOB " TEXHHUYECKUX  YCTPOMCTB,

pa3nuyath ycjaoBUs MX 0€30MacCHOTO MCIIOIB30BaHUS B MOBCETHEBHOM
KH3HU;

NPUBOJIUTH TPUMEPHI BKJIAZa POCCHUICKUX W 3apyOekKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, B 00BSCHEHHUE MPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCTIOJIB30BAaTh TEOPETHYECKHE 3HAaHWA 1O (U3HKe B TOBCETHEBHOM JKU3HU IS
obecrieueHns 0€30MaCHOCTH MpH OOpaIleHNH ¢ NPUOOpaMH U TEXHHYECKUMH YCTPOHCTBAaMH,
IUIL COXPAHEHHUsI 3A0POBBS M COONIOJICHHSI HOPM SKOJIOTUYECKOTO TOBEACHUS B OKPYKaIOIICH
cpene;

paboTaTh B rpyIIie ¢ BHITOJHEHHEM Pa3IMYHBIX COLUAIBHBIX POJICH,[UTAaHMPOBATh PabOTy
TPYIIBL, PAOHAIBHO PACHpPENeNsiTh OOS3aHHOCTH W IUIAHUPOBATh JACATENBHOCTH B
HECTaHJIAPTHBIX CHUTYAIlMsIX, aJ€KBaTHO OILCHMBATh BKJAJ KaKJAOTO U3 YYaCTHHKOB TIPYIIBI B
pelIeHne paccMaTpUBAEMOM IPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
No n/m HaumenoBanue pasaenoB uKojauyecTBo DJ1eKTPOHHbIE (uudposbie)
B TEeMIIPOrPaAMMBI 4acoB o0pa3oBaTe/IbHbIEe PeCypChI

Paznea 1. ®PUBUKA U METO/IbI

HAYYHOTI'O ITIO3HAHUA

110 TTPOTPAMME

11 ®uszrKa U METOAbl HAYYHOI'O > bubnuoreka HOK
' MIO3HAHHUS https://m.edsoo.ru/7f41bf72
Paznen 2. MEXAHUKA

bubnuoreka LHOK]

21 | Kunewatuia ° https://m.eds00.ru/7f41bf72

bubnuoreka LHOK]

2:2 Junamuka / https://m.edsoo.ru/7f41bf72

23 3aKkOHBl ~ COXpaHEHHUsS B 6 bubnmumoTeka HOK
' MEXaHHUKe https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJNHAMUKA

31 OcHOBBI MOJIEKYJIAPHO-|o bubnuoTeka OK
' KHHETHYECKOUTCOPUH https://m.edsoo.ru/7f41bf72

bubnuoreka LOK]

3.2 OCHOBEI TepMOMHAMHIH 10 https://m.edsoo.ru/7f41bf72

o | pepemme o =
' H ' https://m.edsoo.ru/7f41bf72

TIePEXOIbI
lToro no pasneiy 24
Pa3nen 4. DJIEKTPOJIMHAMUKA
bubGanoreka 1OK]

4.1 dreKTpocraruia 10 https://m.edsoo.ru/7f41bf72

2 | e e tox
' ' P https://m.edsoo.ru/7f41bf72

cpenax
Wroro no pasaeny 22
PeszepBHOe Bpemst 2
OBILIEE KOJIMYECTBO qACOB68

11 KJIACC


https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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HaumenoBanue KoanuectBo JJIEKTPOHHbBIE (mudposBbie)
Ne pa3aeyioB U TeM 4acoB o0pa3oBaTe/ibHbIE PeCyPChI
n/m| NporpamMmsbl
Pa3znen 1. QJIEKTPOJAUHAMUKA
11 g/I;;I:TI/I T(;{N([);I‘HI/ITHaﬁ o 11 bubmmorexa HOK
' P https://m.edsoo.ru/7f41c97c
WHIYKITUS
Hroro o pazaemny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 | smecpommmme B Bufmtorexs LOK
' p https://m.edsoo.ru/7f41c97¢
KoJIeOaHUsI
29 MexaHnndeckue u bubnunoreka HOK]
' 3JIEKTPOMArHUTHHICBOJTHBI https://m.edsoo.ru/7f41c97c
bubnunoreka HOK]
2:3 Onrrika 10 https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 24
Pazaen 3. OCHOBbI COELIUAJIBHOM TEOPUM OTHOCUTEJBbHOCTH
31 OCHOBBI CIIelMaJIbHOM bubnuoreka LHOK
' TEOPUHUOTHOCUTEIIBHOCTH https://m.edsoo0.ru/7f41c97c
Hroro nio pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
41 DEeMEHTBI KBaHTOBOM| 6 bubnuoteka HOK
' ONTHKH https://m.edsoo.ru/7f41c97c
bubnuoreka IJOK
4.2 Crpoetne aroma 4 https://m.edsoo.ru/7f41c97c
bubnuoreka IJOK
4.3 ATOMHOE 51p0 ° https://m.edsoo.ru/7f41c97c
HToro o pazaeny 15

Pazgen 5. QJIEMEHTBI ACTPOH

OMHUHU U ACTPOPU3UKHU

51 DJIEMEHTBl ~ aCTPOHOMHUHU | 7 bubnuoreka [{JOK
' acTpoU3UKH https://m.edsoo.ru/7f41c97c
MToro no pazgeny 7

Pazgen 6. OBOBIIAIOIIEE ITOBTOPEHUE

bubnuoreka IJOK
6.1 Obobmaiomee nosroperme (4 https://m.edsoo.ru/7f41c97c
HToro nio paznemny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB

I10 TTPOI'PAMME
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IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kounue DJIeKTPOHHbIE
Ne uudposbie
/i Tema ypoka CTBO oGpazoBaTe/bHbIE Bupn nesareabHOCTH
4acoB
pecypcsl
duszuka — Hayka O IpUPOJE, bubnmnoreka [JOK CocraBieHue
1 | Hayunbie MeTOABI TO3HAHUS 1 https://m.edsoo.ru/ff0c32e2 | koHcnekra
OKpY>Karoliero Mupa
Ponp u wmecrto ¢usuku B bubmmorexa LHOK TemaTnueckas
GbOopMHpPOBaHUH  COBPEMEHHOM https://m.edsoo.ru/ff0c33e6 | pabora
2 Hay4HOW KapTUHBI MUpPA, B 1
MPAKTUYECKON  JIeSITeIbHOCTH
JIIOJEH
MexaHudeckoe IBHKECHHUE . bubnuoreka [JOK ITpakTnueckas
OTHOCHUTEIIBHOCTD https://m.edsoo.ru/ff0c3508 | pabota
3 MEXaHUYECKOTO JIBMAKCHAS| ¢
ITepememienue, CKOPOCTb,
YCKOpEeHUe
4 PaBHOMEpHOE  MIPSIMOIUMHENHHOE 1 bub6nuoreka LIOK OTBeT Ha ypoke
JIBHOKCHHE https://m.edso0.ru/ff0c3620
5 PaBHOyCKOpeHHOE 1 bub6nuoreka [IOK Jenoas urpa
HPSMOJIMHEHHOE JBUKCHUE https://m.edsoo.ru/ff0c372e
6 CBobOogHOe majzicHUE. Y CKOPEHUE 1 bubnuoreka [JOK NupuBunyansHoe
CBOOOJTHOTO IaJICHUS https://m.edsoo.ru/ff0c39cc | 3aganue
KpuBonuneiinoe JIBHUKEHHUE, bubnuoreka IJOK CaMocTosiTenbHas
7 | JIBmwKkeHue MaTepHAIbHOW TOYKH 1 https://m.edsoo.ru/ff0c3ada | pabora
MOOKPY>KHOCTHU
[Mpunnun OTHOCUTEITFHOCTH Knaccnast pabora
g INanunes. HNuepuuanbHbIg 1
cucreMsbl oTcuera.llepBbIi 3aK0H
Herorona
Macca tena. Cwuna. IlpunHnun bubnuoreka LHIOK OtBer Ha ypoke
g | CYmepnosuiuu - cui. Bropoti https://m.edsoo.ru/ffOc3be8
3aKOH Hrrorona o 1
MaTepuaibHONM TOYKHU
10 Tpernit 3axkoH HproTona M 1 bubnuoreka LHIOK CamocrosTenbHas
MaTepUaJIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8 | padora
3aKOH BCEMHUPHOIO TATOTEHU) bubmmorexa LHIOK OrtBer Ha ypoke
11 | Cuna TSDKECTH. [TepBas 1 https://m.edsoo.ru/ff0c3d00
KOCMHUYECKasI CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka, 1 bubnuoreka [{JOK [IpakTrueckas pabota
Becrena https://m.edsoo.ru/ff0c3el8
Cuna tpenusa. Koaddumment bubnuoreka [{JOK OTBeT Ha ypoke
13 | TPeHHA. Cuna compoTHUBIEHUS https://m.edsoo.ru/ff0c3f76
MIPU ABWKEHUU Teja B KUAKOCTH 1
WJIN ras3e
ITocTynarensHOE n bubnmoreka [HOK OTtBeT Ha ypoke
BpalaTeabHOe JIBIKEHUE https://m.edsoo.ru/ffOc41a6
14 | aOcomroTHO TBEPIOTO Tenal 1

MowmenTt cuibl. Ilneyo cwuibll

VYcioBusi paBHOBECHsI TBEPIOTO
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https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6

TCIa

15

HNmmynbc maTepuaabHON TOYKH,
CHCTEMBI MATEPUAIIBHBIX TOYEK|
Nmnynsc CHJIBI. 3aKoH
COXPaHEHHUs

HUMITYJIbCA. PeakTuBHOE
JIBUKCHHE

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0c43d6

CaMocrosiTenbHas
pabota

16

PaboTa 1 MOIITHOCTH CHJIBL.
Kunernyeckas JHEPrus
MaTepHaIbHONM TOUYKH. Teopema
00 U3MEHEHUH

KUHETUYECKOU DHEPIUU

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0c4502

OrtBer Ha ypoke

17

[ToreHumanbHas SHEPIUsl,
[ToTennmanbHast SHEPTUS YIPYTQ
ne(OopMUPOBAHHOU MPY>KUHBI.
[TorenumnanbHasi >HEPrus TeJq
BONIU3HU

TOBEPXHOCTHU 3eMJIU

bubnuoreka LHOK
https://m.edsoo.ru/ff0c461a

Knaccuas pabora

18

IToTeHnManbHEIE H
HENOTEHIUAJIbHEIC CHIbl. CBS3E
paboThl HEMOTCHIIMATBLHBIX CHJI
C H3MCHCHHEM MEXaHHYECKOM
SHEPruM CHUCTEMBbl TeJ. 3aKOH
COXpaHEHHUSI MEXaHUYECKOMN
SHEPruun

bubnuoteka [JOK
https://m.edsoo.ru/ff0c478c

CamocTosiTenbHas
pabora

19

JlabopaTtopnas paborta
«HccnenoBanue cBsI3U PadOTHI
CUJIbI C U3MCECHCHHUEM
MEXaHMYECKOM PHEepPruu Tela Ha
IIpUMEPE PACTIKEHUA
PE3UHOBOTO KTyTa»

JlaGopaTtopHas pabota

20

KonTponbHas paboTa 1o reme
«Kunematuka. Junamuka,
3aKOHBI COXpaHEHUs B
MEXaHHUKE

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

KonTponsHas pabora

21

OCHOBHEBIC MTOJIOKCHUS
MOJIEKYJISIPHO-

KUHETUYECKOMN TEOPUH,
BpoyHoBckoe JIBHOKCHUE)

Anddysns

bubnmuoreka IIOK
https://m.edsoo.ru/ffO0c4dc?

[IpakTuueckas pabora

22

Xapakrep JIBUKEHUSI U
B3aUMOJICHCTBUSA YacTHL
BellecTBa. Moaenu CTpoeHus
ra3oB, )KUJIKOCTEN

U TBEPABIX TEI

OTBeT Ha ypoke

23

Macca wmonekyn. KonnuecTBo
BEIllECTBA. IlocTostHHAS
ABorazpo

CamMocTrosTenpHas
pabora

24

TemmoBoe paBHOBECHE |
Temneparypa
nu e€ wu3mepenue. Illkana

teMiieparyplienscus

OTtBer Ha ypoke



https://m.edsoo.ru/ff0c43d6
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Uneanpubii ras B MKT.

bubmoreka [JOK

Knaccnas pabora

25 OcnoBHoeypaBHeHrne MKT https://m.edsoo.ru/ffOc4fde
AOcomroTHasE TeMIiepaTrypa Kak bubnmoreka [JOK CamocTrosTenbHas
Mepa CpeaHell KHUHETHYECKOW https://m.edsoo.ru/ff0c51le | paGora
26 | DHEpPruM JABWXKEHHS MOJICKYJI,
YpaBHeHHE
MenpaeneeBa-Knaneitpona
27 3akoH JlanproHa. ['a30BhI€ OrtBer Ha ypoke
3aKOHBI
JlaGoparopnas pabota JlaGoparophas paboTa
«HccnenoBanue  3aBUCHMOCTH
28 | mexny
napaMeTpamu COCTOSTHUS
Pa3peKEHHOTO ra3a
Mzomponeccsl B UACaIBHOM bub6muoreka [HOK OTtBeT Ha ypoke
29 |raze W HX TrpapuUIECKOC https://m.edsoo.ru/ff0c570e
MIpEJICTaBJICHUE
BayTtpeHHss JHEprus bubnuoreka LIOK Kiaccnas pabora
TEPMOJIMHAMUYECCKON CHCTEMB] https://m.edsoo.ru/ff0c5952
n crnocoObl €€  U3MEHEeHus|
30
KonnuecTBo Temnorsl u pabdoral
BuyTtpeHHss JHEprus
OJIHOATOMHOTO HJI€aJIbHOTO ras3a
31 Buae! reruionepenaun bubnuoteka [JOK OTBeT Ha ypoke
https://m.edsoo.ru/ff0c5c36
YnensHas TEIJIOEMKOCTE bu6mmorexa [HOK Kinaccnas pa6ora
BEIIIECTBA. https://m.edsoo.ru/ff0c5¢36
32 | KonmuuecTBO  TEIJIOTHI  MpH
TemIonepeaye. AnnabaTHEIN
pouecc
IIepBblii 3aKOH TEPMOAUHAMHUKH bubnuoreka LHIOK CamocrosTenbHas
33 |u €ro  INpuUMEHEHUe K https://m.edsoo.ru/ffOc5efc | pabora
n3omnporeccam
HeoOpaTumocTh  mpoIeccOB B bu6mmorexa [HOK OtBeT Ha ypoke
34 | npupone. Bropoii 3akoH https://m.edsoo.ru/ff0c6230
TePMOANHAMUKHU
[Tpuauun gevictBuss u  KI1/] bubnmuoreka IIOK NupuBuayansHOE
35 N .
TEIUIOBOMMAIITUHEI https://m.edsoo.ru/ff0c600a | 3amanue
36 | [ukn Kapuo u ero KIT/], OTBeT Ha ypoKe
37 DKOoJIoruyecKue pooJIeMbl OtBeT Ha ypoke
TETUIODHEPTETHKH
Ob6o06maromuit YPOK bubmmorexa LHIOK [IpakTuyeckas pabora
38 | «MounekynspHas dusukal https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOJIMHAMUKI
KonrtponsHas pabora 1o reme bubmmorexa LHIOK Kontponsnas pabora
39 | «MounekynspHas ¢busnka) https://m.edsoo.ru/ff0c6a50
OCHOBBITEPMOJIMHAMUKH
[Tapoo6pa3zoBanue 17 bubnuoreka [{JOK OTBeT Ha ypoke
40 | kongencanusa. Vcmapenne ¥ https://m.edsoo.ru/ff0c63b6
KHUIICHUE
a1 AOComOTHAsS U OTHOCUTENbHAS bu6mumoreka [IOK Knaccuas pabota

BJIA’)KHOCTb BO31yXa,

https://m.edsoo.ru/ff0c64d8
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Haceblennsiitnap

TBépnoe TEJIO,
Kpucrammueckne u aMmopgHBbIe
TeJa. AHU30TPOIIMS CBOWCTB

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0c65f0

CaMocrosiTenbHas
pabota

42

KpucTasioB. XKunkue

KPUCTAJUIBI. CoBpeMeHHBIE

MaTepuabl

[InaBneHne U KpUCTAJUIU3ALKUS. bubmmorexa LHOK Knaccnas pa6ora
43 | VaenpHasg TeEIUIOTa IUIABIICHUS| https://m.edsoo.ru/ff0c6708

CyObnumanust
44 YpaBHEHHUE TETIJIOBOTO OajlaHca bubnmoreka [JOK Knaccuas pabota

https://m.edso0.ru/ff0c6820

DIeKTpU3anus Te, bubnmoreka [JOK OTBeT Ha ypoke
45 Dnexkrpudeckuiizapsia. JIBa Bua https://m.edsoo.ru/ff0c6bcc

AIEKTPUYECKUX

3apsiJI0B

[IpoBOHUKH, AUINEKTPUKU U bubnmorexa LHOK CamocTosiTenbHas
46 | TOYNPOBOIHUKH. 3akoH https://m.edsoo.ru/ffOc6bcc | pabora

COXpaHEHUS

AJIEKTPUYECKOTO 3apsijia

BzaumoneiictBue 3apsiJIOB, bubnuoreka [JOK OTBeT Ha ypoke

3aKoH https://m.edsoo.ru/ff0c6ece4
47 o

Kymnomna. ToueuHslif

IEKTPUYECKUN3Ap]

Hanpsk€HHOCTB 371€KTPUYECKOro bubnuoreka HOK | OtBeTt Ha ypoke
4g | MO [TpuHIIMI CyNepro3uny https://m.edsoo.ru/ffOc6df2

AIIEKTPUUYECKHUX MOJIeH. JInHnum

HANpPsDKEHHOCTU

Pabota cuJl bubnuoreka [JOK Knaccuas padora
49 | YIEKTPOCTATHYECKOrO TIOJIS, https://m.edsoo.ru/ff0c6f00

ITorenman. Pa3nocTty

MIOTEHIUAJIOB

IIpoBOOHUKM W JUAIIEKTPUKHU B bubnuoreka LHIOK NunuBunyansHOE
5 | VIEKTPOCTATHYECKOM TioITe. https://m.edsoo0.ru/ff0c7018 | 3amanue

Jwvsnexrpudeckas

IPOHHIIAEMOCTh
51 OnekrpoéMkocTh. KoHaeHcarop bubnuoreka [JOK OTBeT Ha ypoke

https://m.edsoo.ru/ff0c7126

ONeKTPOEMKOCTh IIIOCKOTO bubnmoreka [IOK [IpakTuueckas pabora
52 | KOHAEHcaTOpA. OHeprus https://m.edsoo.ru/ff0c72c0

3apsHKEHHOTOKOHJIEHCaTopa

JlaGopatopHas pabota JlaGoparopHas paboTa
53 | "UsmepeHne  3IEKTPOEMKOCTH

KoHJeHcaTopa"

[TpuHIMT EeWCTBUS 7 CaMocTosTenbpHas
54 |TPMMEHEHHE  KOHJEHCATOPOB. pabota

DJEeKTpOCTaTUYECKAsT  3alluTal

3a3eMJIeHHE BIIEKTPONpUOOPOB

DJIeKTPUYECKUA TOK, YCJIOBHS OrtBer Ha ypoke
55 | €ro CYILECTBOBAHMS/

I[TocTrosuubpii TOK. CHila TOKA.

Hanpsokenue.



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
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https://m.edsoo.ru/ff0c72c0

ConpotuBienue. 3akoH Owma
U1
y4acTKa Henu

56

ITocnnenoBarenpHOE,
napajuiebHOe, CMEIIaHHOE
COCJTMHCHUEC

npoBogHUKOB.  JlabopaTtopHas]
pabota

«3ydenue CMEIIaHHOIQ
COCIMHEHUSIPE3UCTOPOB)

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0c74f0

Knaccnas pabota

57

Pa6ora u MOIIHOCTH
AJIEKTPUYECKOIr0 TOKA. 3aKOH
Jbxoynsa-Jlenna

bubnuoreka IJOK
https://m.edsoo.ru/ff0c7838

OTBeT Ha ypoke

58

3akon Owma 11 TIOJIHOW
(3aMKHYTOM)  BJIEKTPUYECKOM
ueri. Koporkoe 3ambikanue!
JlabopaTtopnas paboTa
«M3mepenne OJIC  HUCTOYHMKY
TOKA U €ro  BHYTPEHHErO
COIIPOTHBIICHUS

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

[IpakTuueckas pabora

59

DneKTpoHHAas IPOBOJIUMOCTH
TBEPABIX METaJIOB,
3aBUCUMOCTh  COMPOTHUBIICHUS]
METaJIJIOB OT

TEMIIepaTyphI.
CBepXIPOBOIUMOCTD

OrtBer Ha ypoke

60

DJIEKTPUUYECKUI TOK B BaKyyMe,
CBoJiCTBa 3JIEKTPOHHBIX ITYYKOB

CamMocTrosTenpHas
pabora

61

[TomynpoBOIHUKH, ux
coOcTBeHHas U

MpUMecHas MPOBOJIUMOCTH |
CaoiicTBa p—n-nepexona,
[TorynmpoBOTHUKOBEIE TPUOOPHI

bubnunoreka [JOK
https://m.edsoo.ru/ffOc84ae

CamMocTrosTenpHas
paborta

62

DJIeKTpUYECKUI TOK B
pacTBopax u pacriaBax
AJIEKTPOJIUTOB.
DNEeKTPOIUTHYECKAS
JMCCOLMALUS.

DJeKTpoan3

OTBeT Ha ypoKe

63

DNEeKTPUUECKUM TOK B razax.
CaMoCTOsATEeTHLHBIHN 7
HECAMOCTOATEIbHBIN paspsn,
Monuans.I1na3zma

becena

64

DnekTpuueckrue Mpubopel W
YCTPOMCTBA M WX IPAKTHYECKOE
npuMmenenue. [IpaBuia TeXHUKH
0e30ImacHOCTH

Knacchas pabota

65

O06o0maronmii ypok
«DNEKTPOIMHAMHUKA)

OTBeT Ha ypoKke

66

KonrtponsHas pabora 1o reme
«nekTpocratuka. [locTosHHBIN

DJICKTPUUYECKU TOK. TOKM B

Koutposnbhas pabota



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

Pa3INYHBIX Cpenax»

67

PezepsHblii ypok. KoHTponbpHas
Tteme 1

pabora o
"DnekTpoaguHaMuKa"

[IpakTuueckas pabora

68

Pe3epBHblii

YPOK|

O6o6maromuii  ypok mo temam 1

10 ximacca

OTtBeT Ha ypoke

11 KVIACC

Ne
n/

Tema ypoka

Koanuec
TBO
4acoB

DJIeKTPOHHBbIe 1HU(POBbIE
o0pa3oBaTte/ibHbIE

pecypchl

Bua nesaTeJanLHOCTH

ITocTossHHBIE MATHUTHI U UX
B3aMMOJICHCTBHE.
MarsutHOoe IIOJIE.
MarHUTHOH
JImaum
VHIYKIIUU

Bekrop
UHIAYKIUH,
MarduTHOU

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0c9778

CocraBienue
KOHCIIEKTA

MaruautHOoe TIOJIE
MPOBOJAHMKA CTOKOM. OTBIT
Opcrena. B3aumoneiicTBue
MIPOBOJHHUKOB C

TOKOM

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

Temaruueckas pabota

JlabopaTopHas pabora
«3yueHue MAarHuTHOTO
1OJIs1 KaTYIIKU C TOKOM»

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

JlaGopartopnas pabota

JleiicTBue MarHUTHOT'Q
MoJis Ha TMPOBOAHUK  (
TOKOM. Cwia  Awmmepa,
JlaGopartopnas paborta
«HccnenoBanue J1€HMCTBUS
MOCTOSIHHOT'O MarHuTa Ha
paMKy C TOKOM)

bubnmuoreka [IOK
https://m.edsoo.ru/ff0c9ac0

Tematnueckas padora

JlelicTBHe MAarHUTHOI'Q
MoJis  Ha  JABUXKYIIYIOCSH
3apsbKeHHYr0 4dactuiy. Cuia
Jlopenmna. PabGorta  cuibl
JlopeHnna

bubnuoreka IJOK
https://m.edsoo.ru/ff0c9df4

Jenosas urpa

DJIeKTpOMarHuTHas
unaykius. [lotok BekTopa
MarHuTHOH WHTYKITHH|
OJC  wuHaykuumu.  3akoH
3JIEKTPOMArHUTHON
nnnykiuu dapanges

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

NunuBunyansHoE
3ajJaHue

JlaGopaTopHas pabora
«Uccnenosanue sSBICHUSI
AIIEKTPOMArHUTHOM
WHYKITAWY

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

JlaGopatopHas pabota

NHpyktuBHOCTE.  SIBIeHUE
CaMOUHIYKIIWH. SJ1C

CaMOUHIYKIUU. OHeprus

MAarduTHOT'O ITOJISI KaTYIIIKH

bubnuoreka IJOK
https://m.edsoo.ru/ff0ca600

Knaccnas pabora



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9778
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https://m.edsoo.ru/ff0ca600

C TOKOM. DJIEKTPOMAarHUTHOE
noJie

TexHuyeckue ycTpoucTBa H
ux MIPUMEHEHHUE]
MOCTOSIHHBIE MarHurhl,
AJIIEKTPOMATHHUTHI,
AIEKTPOABUTATENb,
YCKOPHUTEIU 3JIEMEHTAPHBIX
YacTHII, WHAYKIHOHHAS
rneyb

OTBeT Ha ypoke

10

O0o0maromun YPOK
«MarautHoe noJje,
DIeKTpOMarHuTHas
WHITYKIIHS

bubnuoreka IJOK
https://m.edsoo.ru/ff0cab82

CamocrosiTenbHas
pabota

11

KontponbHass pabora 10
TeMe

«MarsuTtHoe roJie
DeKTpOMarHuTHas

WHIYKIHSD)

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

KonTponbnas pabota

12

CBoOOIHBIE MEXaHUYECKHE
Konebanus. ['apMoHHYeCKug
KoJieOaHus. VYpaBHeHue
FapMOHUYECKHX KOJICOaHHH,
IIpeBpaiienne s3Hepruu

bubnuoreka [JOK
https://m.edsoo.ru/ffO0caf06

[TpakTuyeckas pabora

13

JlabopaTopHas pabora
«HccnenoBanne
3aBUCHUMOCTH repuo/ia
MaJIbIX KOJeOaHUM rpy3a Ha
HUTH OT /JIWHBI HUTH W
MaCCBI TPy3a»

JlaGoparopnas pabota

14

KonebarenpHbIi
CBo0OoIHBIE
AJIEKTPOMAarHUTHBIE
KojieOaHus1 B UIEaJIbHOM
KoJIe0aTeIbHOM KOHTYpe|
Amnasnorus MEXIY,
MEXaHUYECKUMH U
3IEKTPOMAarHATHBIMH
KOJIEOAHUSIMU

KOHTYD

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

OTtBer Ha ypoke

15

®opmyna Tomcona. 3akoH
COXpaHEHHsS DJHEPrHuu B
HAeaJbHOM KOJeOaTeIbHOM
KOHTYpE

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

CamocrosTenpHas
pabota

16

IIpencrasienue g
3aTyXxaronmx  KoJIeOaHusX,
BriHyX1eHHBIE
MEXaHUYeCKHue KojeOaHusl
Pezonanc.  BoeiHy)IeHHBIE
3JIEKTPOMAarHUTHBIE
KoJIeOaHus

Bubauoreka
ITOKNhttps://m.edsoo.ru/ffOch

b86

OTBeT Ha ypoke

[TepemenHsrit TOK|

CuHycouaJIbHbIN

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

Kinacchas pabora



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

17 | mepeMeHHBII TOK,

MoumHoCTh IIEPEMEHHOI(

TOKa.  AMIUIMTYAHOE W

JICUCTBYIOIIEE 3HAYEHUE

CWJIBI TOKa U

HANPSHKCHUS

Tpancdopmarop. CamocTosiTenpHast
18 | [IpousBoxacTBO, mepenaya W pabora

norpeodieHue

AJIEKTPUYECKON YHEPIr U

YcTpoiicTBO 7 bubmmnoreka [JOK Jlabopartopnas pabota
19 | npakTHYEeCKOE TPUMEHECHHUQ https://m.edsoo.ru/ff0cc324

IIEKTPUUYECKOTO 3BOHKA,

reHepaTopa  IEPEMEHHOIO

TOKa, JIMHUHN

AJIeKTponepeaay

DKOJIOTUYECKUE PUCKHU MTPU bub6muoreka [IOK KounTponbnas pabota
20 | mpou3BOJCTBE https://m.edsoo.ru/ff0cb820

AIIEKTPOIHEPTHH.

Mexannueckue BOJIHBI,| bubnuoreka [JOK [TpakTudeckas padbora
21 | yciioBUs paclpoCTpaHEHHUS, https://m.edsoo.ru/ff0cca54

[Tepuon. CxopocTs

pacnpocTpaHeHUus U JJIMHA

BoJiHBI.  llomepeuneie U

MPOJIOJIBHBIE BOJIHBI
22 | 3Byk. CKOpOCTH  3BYKa, bubmmoreka [{OK OTBeT Ha ypoke

I'pomkocTh 3Byka. Bricora https://m.edsoo.ru/ffOcccOc

toHa. TemOp 3ByKa

DJIEKTPOMAarHUTHbIE BOJIHBI, bub6muoreka [IOK CamocrosTenbHas
23 | UX CBOWCTBA M CKOPOCTb, https://m.edsoo.ru/ff0ccfe0 pabota

[Ilkama >MeKTPOMAarHUTHBIX

BOJIH

[TpuHIUTIBI PagUOCBI3H | OTBeT Ha ypoke
24 | TeneBHICHUA. Pa3Butue

CPEICTB CBSI3H|

Pannosiokanus
25 | KonTposnbHas padota bubnuoreka LHIOK KonTponbnas padota

«KonebaHus NBOJIHBD) https://m.edsoo.ru/ffOcc6f8

[IpssmonuHeitHOE bubnuorexa [HOK CamocTosiTenbHast
26 | pacpocTpaHEeHHE CBeTa B https://m.edsoo.ru/ff0cd350 pabota

OJTHOPOJHOM cpene;

ToueuyHbI1 UICTOYHUK CBETA,

Jlyu

CBETa

OTtpaxeHue cBeTa. 3aKOHbI bubnuoreka [{JOK OTBeT Ha ypoke
27 | oTpakeHUst cBeTa, https://m.edsoo.ru/ff0cd4e0

[Toctpoenne wu3z00pax)eHUi

B IIJIOCKOM 3€pKaJIe

[Ipenomnenue CBeTa, bubnmnorexa [HOK Temaruueckas pabota
28 | [NomHoe BHYTPEHHEE https://m.edsoo.ru/ff0cd7f6

OTpakeHHe. [IpenenbHbIN

YI'oJ MmOJJHOI'O BHYTPCHHCTO



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cb820
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OTpaXEHUS

29

JlaGopartopHas pabora
«M3mepenne  mokasartels
IPEJIOMIICHHS CTEKIIa»

Jlaboparopnas pabota

30

JIuH3bI. IToctpoenug
n300paKeHud B JIMH3E,
dopmysia TOHKOW JIMH3BI,
YBennueHue JTUH3bI

bubnuoreka IJOK
https://m.edsoo.ru/ffOcddle

Kiacchas pa6ora

31

JlabopaTtopnas pabora
«HccnenoBanne CBOWCTB
M300paXEHUH B JIMH3aX)

Jlabopartopnas pabota

32

Hucniepcus CBETAa,
CIHIOKHBIH cocTaB 0eJiorg
ceera. l{Bet. JIabopaTopHas
pabora «Habmronenue
JIUCTIEPCUU CBETA»

Jlaboparopnas pabota

33

WnTepdepennus CBeTa,
Hudpaxnus CBeTa/
JndpaknuonHas peméTka

bubnuoreka [JOK
https://m.edsoo.ru/ffOced22

CamocrosTenbHas
pabora

34

[TonepeuHnocTh CBETOBBIX
BousiH.[lonsipuzanus ceera

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

OTBeT Ha ypoke

35

OnTtuueckne mpuOOpbl U
YCTpPOMCTBA M YCIIOBHSl HX
0e30MacHOr0 MPUMEHEHHS

NunuBunyansHoe
3ajjaHNE

36

['panuibt MIPUMEHUMOCTH
KJIACCUYECKOM MEXaHUKH,
[Toctynarst CIielIMaIbHOM
TEOPHUHMOTHOCUTEIIBHOCTH

bubnunoreka [JOK
https://m.edsoo.ru/ff0cf862

OTBeT Ha ypoke

37

OTHOCHUTENLHOCTD
OJIHOBPEMEHHOCTH.
3aMmeJiIeHue BpPEMEHU U
COKpaIlleHHEe JTMHBI

bubnmuoreka [JOK
https://m.edsoo.ru/ffOcfa4?2

OTBeT Ha ypoke

38

OHeprus u HIMITYJIb(
PENATUBUCTCKOW  YaCTHUIbI/
CBs13b Macchl ¢ 3HEpruen M
HMITYJIBCOM. DHeprus
MTOKOSI

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

[IpakTnueckas pabora

39

KonTtponbnas pabora
«OrnTHKa. OCHOBEI
CIIeaJIbHOM TEOpUH
OTHOCUTEJILHOCTIY

KonrtponsHas pabora

40

®oronsl. Gopmyna IlnaHka,
DHeprusu UMITyJibc GOTOHA

bubmunoreka [JOK
https://m.edsoo.ru/ff0cfel6

OTBeT Ha ypoke

41

OTKpBITHE U HCCIEAOBAHHUE
dborordpdekra. OnbiTer A. T,
CroneroBa

bubnuoreka IJOK
https://m.edsoo.ru/ffOcffc4

Knaccnas pabora

42

3aKOHBI ¢dorosddekral
VYpaBHeHue DUHIITEHHA 115
dhorordexra. «KpacHas
rparuiay ¢horodddexra

bubmunoreka [JOK
https://m.edsoo.ru/ff0d015e

CamocrogreabpHas
pabora

43

JlaBnenwne cBera. OneIThl 11|
H. JleOeneBa. Xumuueckoe

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0d04a6

Knaccnas pabora



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
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JNICUCTBUE CBETa

44

TexHuueckue ycTpoucTsa H
IIPAKTUYECKOE IPUMEHEHUE]
¢dorosnemMenT, GoToNaATIHK,
COJIHEYHas Oarapes,
CBETOJUOJ,

Knaccnas pabora

45

Pentenue 3amau mo TeMe
«DJIEMEHTHI KBAHTOBOH
ONTHUKI

bubnuoreka IJOK
https://m.edso0.ru/ff0d0302

OTBeT Ha ypoke

46

Mogens aroma TomcoHa.
OnwiTel  Pesepdopma  1g
paccessHUIO 0-YaCTHII.
[InanerapHast MOJieJIb aTOMA

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0d091a

CaMocrosgTenbHas
pabora

47

IToctynatsr bopa

bubnuoreka [JOK
https://m.edsoo.ru/ff0dOafa

OTBeT Ha ypoke

48

N3nydyeHne U MOTJIOIIECHUE
(OTOHOB mpH  MEPEXO/iE
aToma ¢ OJHOI'0 YPOBHs
SHEpPruu Ha Jpyroi. Bunpl
CIIEKTPOB

bubnuoreka [JOK
https://m.edsoo.ru/ff0dOafa

OTBeT Ha ypoke

49

BoiiHOBBIE CBOMWCTBA
yactul. Bosnel ne bpoiins,
KopnyckynsapHo- BOJIHOBOM
nyanmu3Mm.  CHoOHTaHHOE W
BBIHYJICHHOE H3JIy4YEHHUE

bubnunoreka [JOK
https://m.edsoo.ru/ff0d0ca8

Kiacchas pabora

50

OtkpeiTHE
pannoakTHBHOCTH.  OTIBITH
Pesepdopna 1o
OTIpENIeIICHUIO COCTaBa
pPaJlMOAKTUBHOIO U3JIY4YEHUs

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

NunuBunyansHoe
3ajjaHNE

51

CgoiictBa anb(a-, Oeta-,
ramMma-usinydeHus. Biausaue
paI[I/IOaKTI/IBHOCTI/I HAa
JKUBBIE OPTaHU3MBI

OTBeT Ha ypoke

52

OTtkpeiTHE IIPOTOHA n
Helrpona. 3otonsl. Anbgda-
pacnan. ONEKTPOHHBIM WU
MTO3UTPOHHBIN OeTa-
pacnan. 'amma-n3iydenue

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

[IpakTnueckas padbora

53

OHeprus CBs3U HYKJIOHOB B
anpe.
SlnepHsble
S nepHbiii peaKTop.
[Ipobnembl,  MEpPCHEKTUBBI,
DKOJIOTUYECKHE aCIEKTh]
SAACPHOU

SHEPIreTUKH

pCaKIuu,

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

JlaGopatopHas pabota

54

DneMeHTapHbIe YACTHIIBI,
OTtkpbITHE IMO3UTPOHA,
Meronsl HaOmMoOeHUusS W
PETUCTPAIIMH DJIEMEHTAPHBIX

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

gactull. Kpyrslii  croj

CamocrogTreapHas
pabora



https://m.edsoo.ru/ff0d0302
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«DyHIaMEHTaIbHBIE
B3auMoaeucTBUd. ENUHCTBO)
dbuznyeckoi KapTHUHBD]
MUPA»

Bun 3BE3IHOTO Heba,

OTBeT Ha ypoke

55 | Co3Besnus,
ApKue 3BE3/bI, IUIAHETHI, MX
BUMMOE JIBIDKEHUE!
CosiHeuyHas cucTteMa
56 | Comnnre. CoinHeuHas Temaruueckast pabora
AKTHUBHOCTb. HcTtounuy
sHepruu CosHIIA U 3BE3 ]
3BE3AbI, HMX  OCHOBHBIE OTBeT Ha ypoke
XapaKTePUCTUKHU.  3BE3/bI
IJIaBHOU
57 | mocnenoBaTeIbHOCTH.
BuyTtpenunee CTPOCHUE
3BE3. CoBpeMeHHbIE
MPEJICTaBICHUS 0
POUCXOKICHUN 17
sBomonu CosHIa U 3BE3NT
Muneunsiii [lyte — Hama Temaruueckas pabota
58 | l'anaktuka. Ilonoxxenue ¥
IBYDKECHUE ComHna B
[NanmakTuke. lNamakTuku,
Yépubple ApIppl B AApax
rajakTHK
Bcenennas. Paz6eranue OTBeT Ha ypoke
59 | ramaktuk. Teopust bonpiioro
B3pbIBA. PennkroBog
U3JIy4eHue.
MeraranakTuka
60 | Hepewennsle npo0JeMbl CamocrosiTenbHast
ACTPOHOMUHU pabota
61 | KonTponpHas paboTa KonTponbnas padora
«NeMEeHTbl ACTPOHOMHUHU U
acTpopu3NKM»
O6o6maronuii ypok. Poip OTBeT Ha ypoke
(GU3UKK U aCTPOHOMHUU B
62 | DKOHOMHYECKOI,
TEXHOJIOTHYECKOM,
COLMAJIBHOM M 3THYECKOM
chepax JIeSITeIIbHOCTH
YeJI0BeKa
O6o6maromuii ypok. Pomp OTBeT Ha ypoke
63 |u  mecto (QuU3MKKM W
aCTPOHOMHH B
COBPEMEHHOU HAy4HOMH
KapTHHE MHpa
64 | O6oOmaromuii ypok. Poip Knaccnas pabora

bu3HMYeCKO  TEOpUU B

¢dbopmupoBaHUU




MpeaCTaBICHUN 0

duznyeckon
KapTHHE MHUpa
O06o0maronuia YPOK| OTBeT Ha ypoke
65 | Mecto dbuznyeckon
KapTUHBI MHpa B o0OIIEeM
psy COBPEMECHHBIX
€CTEeCTBEHHO- HayYHBIX
NPEJICTABICHUN O MPUPOJIC
66 | PesepBHbIit YPOK, KonTponbras pabora
MarunutHoe ToJie,
DJeKTpOMarHuTHas
WHTyKIIHSI
PesepBublil  ypok. Ornruka, [IpakTuueckas padbora
67 | OcHOBEI CIIeIIMaIbLHOMN
TEOPUH OTHOCUTEIILHOCTH
Pesepublii  ypok. KBaHToBas OTBeT Ha ypoke
68 | dusmka. DJIEMEHTHI
aCTPOHOMHH 17

acTpopU3HKHU
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