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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOTO YypOBHSI Ha YPOBHE CPEAHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMI K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, npeactaBieHHbXx B OI'OC
COQO, a Taxxke c yuéroMm (QenepanbHOl paboueld MporpamMmbl BOCIUTAHUSA HU
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENbHBIX
OpraHu3aluaXx Poccuiickon denepanuu, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE IPOTPaMMBI.

Copepxanue mnporpaMMmbl 1o (u3uMKe HampaBieHO Ha (HOPMHUpPOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHbl MHupa oOyyawomuxcs 10-11 xmaccoB mpu
oOydyeHHH X Qu3rKe Ha 6a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-/ESITEIbHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusim PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKKe€ YUYHUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHBIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMHM TMpeameTamMu. B Heit
OTIPEJICIISIIOTCS. OCHOBHBIC LENH M3Yy4YeHUS (PU3UKK HA YPOBHE CPEJIHEro OOIIEero
o0pa3oBaHus, MJIAHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca (M3MKH: JIUYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e IUIAHHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIIbTAThI 10 TOJaM O0yUYECHMUS;

e cojepkaHue yueOHoro npeamera «dusmkay» 1no rogam o0ydeHus.

dusrka Kak Hayka O HaumOosiee OOIIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBe yueOHOro MpeaMeTa B IIKOJIE, BHOCUT CYLECTBEHHBIN BKJIaJ B CUCTEMY
3HaHU# 00 okpykaromeM mupe. llIkonpHbIN Kype Puznku — cucTeMooOpa3yronui
JUIS €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, MOCKOIbKY (PU3UUECKHE 3aKOHbI
JIe)KaT B OCHOBE TMPOIIECCOB U SIBJICHUHN, H3y4YaeMbIX XHMHEH, OMOJIOrHeH,
bu3mdeckoii reorpadueri u  acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
OpUMEHEHHE (QU3MYECKUX 3HAHMA  ONpeNeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4eHHs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
W3yuyenne (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBAHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOydaroumxcs, B (OPMHUpPOBAHHE YMEHHUH MPUMEHSIThH
HAYYHBIA METO]] IO3HAHUS MIPH BBIIOJHEHUN UMHU YU€OHBIX UCCIICIOBAHHA.

B ocHOBY kypca ¢Gu3uMKK JJ11 YPOBHS CpeIHEro o0O0Iero oOpa3oBaHUs
MOJIOXKEH pAJ HUACH, KOTOpble MOXXHO paccMaTpuUBaTh Kak MPUHLUIBI €ro
MIOCTPOEHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISIETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW Marepuan Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBIseTcs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus nOpeanojaracT HCIOJIb30BaHHUE
I'YMaHUTApHOTO TOTEHLMAaNa (U3MYECKOM HAyKH, OCMBICIICHUE CBSI3U Pa3BUTHSA
¢u3uku ¢ pa3BuUTMEM OOIIECTBA, a TaKkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess npuknaonoti Hanpaenennocmu. Kypc ¢Gu3uku  mpenmnosiaraet
3HAKOMCTBO C HIMPOKHM KPYTrOM TEXHUYECKHUX U TEXHOJIOTMYECKUX MPUIIOKECHHM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonoeuzayuu peanusyeTcsi TOCPEACTBOM BBEACHHUS DJIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHMKH M TEXHOJOTHU, a TakkKe OOCYXKIECHHUS
po0JieM pallMOHAIBHOTO MPUPOOTIOIB30BAHUS U YKOJIOTMYECKON O€30MacHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3HKA HAa YpPOBHE CpEJAHEro OOIIero
oOpa3oBaHus sBJsOTCA puznueckue Teopun ((popmMupoBaHUE MPEACTABICHUNA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUMIIOB B  COBPEMEHHBIX INPEACTABICHUAX O MPUPOAE, TpaHULIAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CHCTeMHO-IeSITEIbHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluU SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YyJaroniuxcs.
s 6a3oBoro ypoBHS Kypca (U3HMKH — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTaTBHBIX KpPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB U JIAOOpAaTOPHBIX padoT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIMCOK YUYCHHYECCKUX
NpaKTHYECKUX paboT. BriaeneHue B yka3aHHOM IepedHe JabopaTOpHBIX padoT,
IPOBOJUMBIX JUII KOHTPOJS M OLIEHKH, OCYILIECTBIIAETCS  yYaCTHUKaMH
00pa30BaTeIbHOrO IMpoLecCa HCXOJsS U3 OCOOCHHOCTEW TMJIaHUpPOBAHUS H
ocHamleHuss kaOuHeta ¢usuku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUMMHCS YMEHHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIIEIOBAHUS
3aBUCUMOCTEH (PU3NYECKHX BEJIMYMH M TOCTAHOBKY OIBITOB [0 MPOBEPKE
MPEII0KEHHBIX TUITOTES.

bonbiioe BHMMaHWE yIENSETCS PELIEHUI0 PacdETHBIX M KauyeCTBEHHBIX
3anad. IIpu 3TOM A1 pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJauyd C SIBHO
3aJlaHHOM (PU3UYECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS U3
pasHbBIX pa3faenoB. /[ KauyeCTBEHHBIX 3a/1ad MPUOPUTETOM SIBJISTFOTCS 3aJaHUs Ha
OoOBsSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBICHUN M TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOJENTU IS CUTYallMd IPaKTHUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu PDPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIIeUeHUI0 Yy4eOHOro mpoiiecca 0a30BbIi YpPOBEHb Kypca
bu3UKHM HAa YPOBHE CPEIHETO OOIIEro 00pa30oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHEeTa (PU3MKK WU B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOIO IMHUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HEeoOXoauMoe J1labopaTopHOe OOOpYJOBAaHME ISl BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YUYSHUYCCKUX MPAKTUYCCKUX PabOT U JEMOHCTPAIMOHHOE
o0opy10BaHUE.

JleMoHCTpalmoHHoe o0opyaoBaHHEe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00OECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TIporpaMMme M0 (U3MKE KIOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SBJICHHH M  TPOIECCOB, OMIMPUYCCKUX U
(dyHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe oOOpynOBaHUE [JIsi YYCHHUYECKUX MPAKTUYECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JIByX oOydammuxcsi. TeMmaTHuyeckue KOMIUICKTHI
71a00paTopHOTO OOOPY/IOBAHMS JIOKHBI OBITH IOCTPOEHBI HAa KOMIUICKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IM(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUU SIBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECa W CTPEMIICHUS OOYYaIIMXCSI K HAYYHOMY
U3YYCHHUIO TPUPOJBI, Pa3BUTHUE WX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI];

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY)KAIOIIUM SIBICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PCHHSI KaK pPE3yJbTaTa H3yYCHHUS
OCHOB CTPOCHHMsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

o (opmupoBaHne yMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
bu3HUeCKUX 3HAHUM W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHme mpeACTaBICHUN O PO (DU3UKH ISl Pa3BUTHS JIPYTHUX
€CTECTBEHHBIX HAYK, TCXHUKU U TEXHOJIOTHH.

JlocTmkeHnne 3TUX Ieliel o0ecreuynBaeTCs perieHueM CIEIYIONX 3a1ad B

MpoIecce u3yueHus Kypca (U3MKH Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUsIX, BKJIOYAst MEXaHUKY,
MOJIEKYJISIPHYIO (DU3UKY, OAJIEKTPOJUHAMUKY, KBAaHTOBYI (HU3UKY U
AJIIEMEHTBI acTPOPU3UKH;

e (opmupoBaHHEe yMEHUH TPUMEHITh TEOPETUUYECKUE 3HAHUA IS
oObsiCHEHUS (PU3NUECKUX SBICHUM B TIpUPOJEe U JJIs TPUHATHUS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOEGHHME CIOCOOOB pEUIEHUS PA3NIMYHBIX 3aJad C SIBHO 3aJaHHOM
¢uznuecko MoJenbo, 3a7ay, MOAPa3yMEBAIOUIUX CaMOCTOSTEIbHOE
co3gaHue pu3NUeCKOd MOJEINH, aJIEKBAaTHON yCIOBUSM 3a/1a4H;

e TMOHUMaHUE (PU3NYECKHUX OCHOB W NPUHIIMIOB JACHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSAHMS HA OKPY>KAIOIIYIO
cpeny;

e OBJAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBENCHUSA
¢u3MUecKnX HKCIEPUMEHTOB, aHaIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIENICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHWE YCIIOBUU [IJISl Pa3BUTHS YMEHHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzydenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipenmaraemerii B mporpamMme 1o (usuke IMepeyeHb Ja0opaTOpHBIX M
NPAKTHYECKUX pabOT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAET BBHIOOD
NpOBEJICHUsI JTA0OPATOPHBIX pPabOT W OMNBITOB C YYETOM WHAMBUIYaTbHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3nka u MeTOAbI HAYYHOI'0 O3HAHUSA

®usuka — Hayka o npupoxe. Haydynble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
Mupa. Ponb »JKCnepuMeHTa © TEOpHUM B MPOLECCE IO3HAHUS IPUPOJIBI.
DKCHEepUMEHT B (PU3HUKE.

MopaenupoBanue (U3MYECKUX SIBIEHUM M TpoueccoB. HaydyHble rumotessl.
duznyeckue 3aKOHbl U TEOPUH. ['paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb u mecTto Qu3uku B GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOJIEM.

Llemoncmpayuu

AnanoroBeile U UU(POBbIE HM3MEPHUTEIbHBIE NPHUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe naBuxkeHne. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBH)KEHUSI.
Cuctema otcuéra. Tpaekropus.

[lepemenienne, CKOpocTh (CpeAHsii CKOPOCTb, MIHOBEHHAas CKOPOCTb) U
YCKOPEHUE MaTEpPUaTbHON TOYKH, MX MPOEKIHMH HAa OCH CHUCTEMBI KOOPIWHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE NpsSMOJMHEHHOEe ABWKeHHE. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHs, NIyTH U I[EPEMEIICHHS
MAaTepPUAIbHONU TOYKH OT BPEMEHU.

CBoOoaHOe mageHne. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuBonuneintnoe aBukeHue. [IBH>KEHHME  MaTepUAIBHOM  TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsb. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOe YCKOPEHUE.

TexHnuecknue YCTpOWCTBA W NPAKTUYECKOE NPUMEHEHHE. CHUIOMETD,
JNBH>KEHUE CHAPSAIOB, LIEMTHBIE U PEMEHHBIC NTEPEAAYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoOpazoBaHue NBUKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KCHHOM MPOCTPAHCTBE.

HaGmionenue aBuxkeHusl Teia, OpOLIEHHOrO TMOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaICHUS.

Hanpagnenne ckopocT Ipu ABUKEHUHU MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3ydyeHne HEpaBHOMEPHOTO ABUKEHHUS C LIEJIbIO OINPEIEIICHUS MTHOBEHHOU
CKOpOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyeHune nBUKEHUS 1IApUKa B BA3KOM )KUJKOCTH.

N3yuenne nBuxeHus tena, OpoIIeHHOr0 TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpuamun  otHocurenbHOCTM  ['aymmutess.  IlepBbii 3axkoH  HeroToHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunnun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOW TOUKH. TpeTunii 3akoH HproTOHA 1J1s1 MaTepUaIbHbIX TOYECK.

3akoH BcemupHoro TtarotreHus. Cuma Tsbkectd. IlepBas KocMmuyeckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKOJbkeHUs, kaueHus). Cuna tpenusi. Cyxoe
tpenue. Cuiia TpeHHs CKOJIbKEHUS U cuia TpeHus nokosi. Koo uiuent tpenus.
Cuita conpoTUBIIEHUS MPU IBXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarensHOE M BpaniaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT Cuibl OTHOCUTENBHO OcHu BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPJIOTO TENA.

TexHuueckne ycCTpoWCTBA M NPAKTUYECKOE MMPUMEHEHUE: MOAIIUIHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aMMO/ICHCTBYIOIINUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHSI.

Yuenuueckuii sxkcnepumenm, nabopamophwvie pabomwi

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanre 3aBUCUMOCTU CHJI YNIPYTOCTH, BO3HUKAIOIINX B MPYXUHE U
pEe3UHOBOM 00pas3iie, OT ux AedopMaIum.

HccnenoBanue yciioBUii pPaBHOBECHUS TBEPAOTO TENA, HUMEIOLIETO OCh
BpalleHUs.

Tema 3. 3akoHbl cOXpaHeHUA 6 MEXAHUKE

NmMnynbe MatepuanbHOW TOYKM (Teja), CHUCTEMbl MATEPHUAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIYJbca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4ykH. TeopemMa 00 HW3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas DHEPTHUS. [ToTenuuanbHas SHEPTUs yOpyro
nedopMUpoBaHHONW  TpYyKuHBL.  [loTeHIManpHass dSHeprust Tena  BOJIW3HU
NOBEPXHOCTH 3E€MJIU.

[loTennuanbHple W HENMOTeHIMadbHble  Ccwibl.  CBsI3b  pabOTHI
HEMOTEHIIMAIBbHBIX CHWJI C W3MEHCHHEM MEXaHWYECKOW HSHEPTUU CHUCTEMBI TeEll.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUHU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWCTBAa M NMPAKTUYECKOE NMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo1 MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl

N3yuyenue abCONMIOTHO HEYNPYroro ynaapa C MOMOIIBIO ABYX OJMHAKOBBIX
HUTSAHBIX MAaATHUKOB.

HccnenoBanne cBA3u pabOTHl CHIBI ¢ M3MEHEHHEM MEXaHWYECKOW SHEPTUH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pasznen 3. MouiekyasipHasi pU3UKa U TEPMOANHAMMUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep IBUKCHHUS W
B3aUMO/JICMCTBUS YacTUI] BemlecTBAa. MOJIEIM CTPOEHUSI Ta30B, KUJIKOCTEH U
TBEPABIX TENT U 00BICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3Mepsl MoJieky. KonmndectBo BemecTBa. [loctosauas ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana temneparyp
Llenbcus.



Mopens  upeampHOro rasza. OCHOBHOE  ypaBHEHHE  MOJEKYJISAPHO-
KMHETUYECKOW TEOPUU HJCATbHOrO Tra3a. AOCONIOTHAas TeMreparypa Kak mepa
CpeHEW KWHETHMYECKOW SHEPruM TEIUIOBOTO ABWKEHUs dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3akoHbl. YpaBHeHue MeHnaeneeBa—Kianeipona.
3akoH JlanbroHa. M30mponecchl B UI€aTbHOM Ta3e C MOCTOSHHBIM KOJWYECTBOM
BemecTBa. ['paduueckoe mpencTraBIeHUE H30IMPOLIECCOB: HM30TEpPMa, H30X0pa,
n3o0apa.

TexHudeckue yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbITel, JOKa3bIBAIONIME JHUCKPETHOE CTPOCHHE BellecTBa, (ororpadun
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OnpiTel 10 MU PY3UN )KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita HTepHa.

OMBITHI, JTIOKa3bIBAIOIIIHE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJICHCTBHS.

Mogens, HIUTIOCTPUPYIOIIAs TPUPOY JAABIEHUA ra3a Ha CTEHKH COCya.

OnpITel, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ocrogbt mepmoOuHamMuKu

TepMoauHamuueckas cucteMa. BHYTpEHHssI 3HEPrusi TEPMOJUHAMUYECKOU
CUCTEMBI U c1ioco0bl €€ n3meneHus. KomndaecTBo TernoTel u padota. BHyTpeHHss
SHEpPrusi  OJAHOATOMHOIO  HUJAeaJbHOTO  Ta3a. Buasl  Temionepenayu:
TEIJIONPOBOJHOCTh, KOHBEKLIMS, U3TyUYEHUE. Y IeIbHas TEIJIOEMKOCTh BEILECTBA.
KonnuecTBo TEMmnoThl Npu TEIIoNepeaye.

[lonsiTue 00 aauabatHOM mporecce. llepBhiii 3aKOH TEPMOJUHAMUKHU.
[IpuMeHeHue mepBOro 3akoHa TEPMOAMHAMHUKUA K u3ompoieccaM. ['paduueckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs NpoLieccoB B PUPO/IE.

TermoBble  MamumHbl.  [IpUHOMIBIL  OEWCTBUA  TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi >Hepruv B TEIJIOBbIX MamuHax. KoadduuueHt mone3Horo
nercTBus TerioBod MammHbl. [ukn KapHo u ero kod3¢g@uimeHT Mmoje3Horo
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TEIIOIHEPTETUKH.



TexHudeckre YCTPONCTBA U MPAKTUUYECKOE MPUMEHEHHUE: JBUTATENb
BHYTPEHHETO CropaHus, ObITOBOM XOJIO0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEW JHEPruM Tejia MPU COBEPIICHUH DPAOOThI: BBUIET
npoOKku M3 OYTBUIKK TOJ JEHUCTBHEM CXATOTO BO31yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUIEOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnbiT 1Mo anuabaTHOMY pAaCHIMPEHHIO BO37AyXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATETIS.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3Mmepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanus eeuwjecmea. Pazoevle nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. Vcrnapenue u kumneHue. AOCOITIOTHAS |
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld map. YaenbHas TEIIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctamioB. JKunkue kpucrtamibl. CoBpeMeHHblE Marepuanbl. [lnaBineHue u
KpUCTaITU3anus. Y ienbHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJTOPUMETP, TEXHOJIOTHH TOJIYYEHUSI COBPEMEHHBIX MaTE€pUajoB, B
TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM J1aBJICHUHU.

Crioco0bl u3MepeHus BIAXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTaJlIOB.

Vuenuueckuii sxcnepumenm, 1abopamoprbsie pabomol

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. JiekTpoAHHAMHUKA
Tema 1. dnekmpocmamuka
ONeKTpu3auus Tell. OJIEKTpUYECKUWi 3apsa. JlBa BuIa 3JIEKTPUYECKHUX
3apsaoB. [IpOBONHUKM, AMANEKTPUKH W MOJYNPOBOAHUKHA. 3aKOH COXPaHCHUS
3JIEKTPUYECKOT O 3apsa.
B3aumopericteue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUIN 3apsI.
Onektpuueckoe mnoisie. HanpsoxkéHHOCTh  anmektpuueckoro mnojsa. [IpuHiun



CYIIEpHO3ULUU DIIEKTPUYECKUX IT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  amekrpocratnueckoro  moia.  llorenuwman.  Pa3HocTh
NOoTEeHIMaN0B. [IpOBONHMKM W JOUAJIEKTPUKKA B IJIEKTPOCTATUYECKOM  IIOJE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHE: DJIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKass 3alluTa, 3a3eMJIEHHE AIIEKTPOINpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HARNEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE T10JIE 3aPSKEHHBIX TEJL.

[TpoBOHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaThyecKas 3aluTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAIu
IJJACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOI0 KOHIEHCATopa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUA BJIEKTPUUECKOTO TOKA.
Hcrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixxenne. 3akon OMa i1 yyacTka LEMu.

DNEKTPUYECKOE COMPOTUBJIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapAILIEIIBHOE, CMEIIAHHOE COCIUHEHUE TPOBOJHUKOB.

PaGora oanmexktpuueckoro Toka. 3akoH J[xoyms—Jlenma. MomHOCTh
AJIEKTPUYECKOTO TOKA.

DNEeKTPOJABIKYIAsl CHJIa U BHYTPEHHEE CONPOTHBJICHUE HMCTOYHUKA TOKA.
3akoH OMa nJ1s MOJHOM (3aMKHYTOM) 3eKTpruyeckoi nenu. KopoTrkoe 3aMbIKaHuE.

DONEKTpOHHAs ~ NPOBOJAMMOCTh  TBEPIABIX  METANIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYeCKU TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKM. CoOcTBeHHas 151 IIpUMECHAas MMPOBOJIUMOCTD
noynpoBogHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoaHUKOBBIE TPUOOPHI.

DJIEKTpUYECKM TOK B  pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAs TUCCOUUALUSA. DIEKTPOIIN3.



DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Inazma.

TexHuueckue yCTpOWCTBA MW MPAKTUUYECKOE MPUMEHEHUE: aMIEpMETD,
BOJBTMETP, PEOCTaT, HCTOYHUKH TOKa, DOJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN JTHO],
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUS IUIUHAPUYECKUX TPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CwmelraHHoe COeJMHEHUE MPOBOTHUKOB.

[Ipsamoe wu3MepeHue »dieKTpoaABMXKylIed cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTUBIICHHUS.

3aBUCUMOCTH COMIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OIHOCTOPOHHSS TPOBOJUMOCTD JUOJA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMenmaHHOro COEIMHEHHS PE3UCTOPOB.

N3mepenue 3neKTpOABMKYILIEH CHUIbI UCTOYHMKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snekTpoiusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISIETCS C
Y4ETOM COJIEpKATEIbHBIX MEKIIPEIMETHBIX CBSI3€l C KypcaMu MaTeMaTHUKH,
OMOJIOTMH, XUMHH, TeoTpaduu ¥ TEXHOJIOTHH.

Meowcnpeomemnvle nouwsamus, CBI3aHHbIE C MU3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUsA: SIBJICHUE, HAy4HbIH (akT, rumores3a, (u3MyUeckas BEIWYWHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypaBHEHHM, JHWHEHHas QyHKIHUA,
napabona, runepOona, ux rpaguku W CBOKWCTBA, TPUTOHOMETPHUECKHE ()YHKIIHH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTIOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI ¥ UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOW mpupoae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUJIbI TEIIONEPENAUYH, TEIJIOBOE PABHOBECHUE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIAPHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEN, JKUIKOCTEU H



ra3oB, JJEKTPUYECKHE CBOKWCTBA METAJJIOB, JJIEKTPOJUTHYECKAs IUCCOLHALIMSA,
rajbBaHUKA.

l'eocpacghus: BIaXXHOCTh BO3]1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE JBIKCHUN C HUCIOJIL30BAHHUEM MEXaHU3MOB,
y4€T TPEHUS] B TEXHUKE, MNOAIIMIHUKK, HCIOJb30BAHUE 3aKOHA COXPAHECHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET M Jpyrue), JBUTATE]Ib BHYTPEHHEIO
CropaHusi, mapoBasi TypOvHa, ObBITOBOIN XOJOAWIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUH
MOJYy4YEHUsI COBPEMEHHBIX MATEpPUAJIOB, B TOM YHCJIE€ HAHOMATEpPUAIIOB, H
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpUOOpPOB,
KCEPOKC, CTpYUHBII MIPUHTED, 3JIEKTPOHATPEBATEIbHBIC puOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAaHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomazHuUmMHaAsL UHOYKUUA

[ToctosiHHblE ~ MarHuThl.  B3auMojeicTBME  MOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe mnosie. Bektop MarHuTHOM wWHAYKUMU. [IpuHUMN cynepno3unuu
MAarHUTHBIX MOJel. JIMHMM MarHuTHOW MHAYKUMH. KapThHa JIMHUNA MarHUTHOU
WHIYKUIWH TO0JIS1 TOCTOSTHHBIX MarHUTOB.

MaruutHoe ToJ€ MNPOBOAHMKA C TOKOM. KapTuHa JHMHUN WHIYKUUAH
MAarHUTHOTO TMOJsl JJMHHOTIO MPSAMOrO MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHUKA, KaTyIIKU ¢ TOKOM. OmnbIT OpcTeaa. BzauMmoaelcTBue mpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HampaBlieHUE. J[BUKEHHE 3apsiAKEHHOW YaCTHUIIbI
B OJTHOPOJHOM MarHuTHOM Itoje. PaGoTa cunbl JlopeHma.

SIBieHne 3JEKTpOMarHUTHOM UWHAYKUMU. [IoTOK BekTOpa MarHUTHOU
UHIYKIUU. OJIEKTPOABMXKYIIAA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
naaykuuu Gapanes.

BuxpeBoe »nekTpuyeckoe moJie. OIEKTPOJABIKYIIAs CHIa WHIYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MATHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIA KaTYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHnueckne yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, 3JEKTPOMArHUTHI, AJIEKTPOABUTATEIb, YCKOPUTEIU 3SIEMEHTAPHBIX
YacTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHUY MHOYKIMU MAarHUTHOTO TOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTb DJIEKTPOABMKYIIEH CHUJIbI MHAYKIUUA OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHre caMOMHAYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydeHre MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue 1eicTBUS MOCTOSHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Pa3nen S. KoneOanus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUNIHbLE KOJ1eOAHUA

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYeCKHe  KoseOaHMUs.
'apmonnyeckue konebanus. [lepuon, vacrora, ammiauTyna u ¢asza KoieOaHHil.
[IpyxuHHBI MadgTHUK. MaTteMaTU4eCKUd MASTHUK. YPaBHEHHUE TapMOHUYECKUX
kosneOanuii. [IpeBpalieHne SHepruy Mpyu rapMOHUYECKUX KOJICOAHHX.

Konebarenbubiii koHTyp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIC KOjJeOaHUS B
UJCATHHOM KOJIe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMA  KoJeOanusimu. Dopmyna Tomcona. 3akoH coXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOATeIbHOM KOHTYDE.

[IpencraBienne o 3aTyXaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeiHyXeHHBIEC 3JI€KTPOMArHUTHEIE KOJIEOaHNS.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAUEHUE CWJIbI TOKa M
HaIpPSKEHUS.

Tpaucdopmarop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHHE: 3JIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne mnapamMeTpoB KoJeOaTeIbHONM CUCTEMbl (MPYXUHHBIA WU
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne CBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpu mocieoBaTEIbHOM COEIMHEHUU PE3UCTOPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb TMHUM 3JIeKTponepeadn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHHWH Ipy3a Ha HUTH OT
JUTMHBI HUTH ¥ MaccChl Ipy3a.

HccnenoBanre mepeMEHHOTO TOKa B ILENM W3  TOCJIEA0BATEIbHO
COCIMHEHHBIX KOHJIEHCATOPa, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60Hbl

MexaHudeckue BOJHBI, yclioBUa pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JUIMHA BOJIHBL. [lomepeuHble W TPOAOJBHBIE BOJIHBI.
WNuTtepdepenius u nuppaxius MEXaHUIeCKUX BOJH.

3Byk. CkopocTb 3ByKa. [ pomKkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYECHHS SJIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anekTpomarautHoil BosiHe. CBoiicTBa
AIEKTPOMArHUTHBIX BOJIH: OTpPa)XEHHUE, MPEIOMIICHUE, MoJsipu3aius, audpakims,
unTepdepennns. CKOpoCTh PJIEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DNEeKTpPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckne yCTpocTBA M MPAKTHUYECKOE IPUMEHEHHE: MY3bIKaJbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasl JMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpakeHus: M MpeIoMICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniiny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOU PE30HAHC.

HaGmronenne CBsSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpeJIoMJIeHUE, NOAspu3anus, Tudpakuus, UHTEpPEPEHLIHS.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. lIpsaMonuMHENHOE paclIpoOCTpaHEHUE CBETa B
ogHOpoaHOuU cpexne. JIyu ceera. TouedHbIi HCTOYHHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI oTpaxeHHus cBeta. [locTtpoeHue n3obOpakeHuil B
IIJIOCKOM 3€pKale.

[Ipenomiienue cBeta. 3aKoHbBI MPETOMIICHUS CBETa. AOCOIMIOTHBIN MOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. I[IpenenbHbIi yroja TMOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6enoro ceera. L[BeT.

ColOuparomue W pacceuBaronue JuH3bL. ToHkas nauH3a. DokycHoe
paccTosiHUEe W ONTHYEeCKas Cuiia TOHKOW JMH3BL. [locTpoeHue wn3o0pa)keHuil B
coOMparIMX U pacceuBaronux JuH3ax. opMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JlaBaeMoe€ JINH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONITHUKH.

BonnoBass ontuka. WuTepdepenumst cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTHUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cseta. JudpakiuumoHHas peméTka. YciaoBHe HaOIOICHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(OPaKITMOHHYIO PEIIETKY.

[Tonmsapuzanus ceera.

TexHudyeckue ycTpoWCTBA W MPAKTUYECKOE NPUMEHEHHE: OYKH, JIyna,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE paclpOCTpaHEHUE, OTPaKEHUE M MPEIOMIICHUE CBETa.
OnTuaeckue mpuOopHI.

[TonHOe BHyTpeHHEE OTpaxkeHne. Moienb CBETOBOAA.

NccnenoBanue cBOMCTB M300paKEHU B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHnm CBeTa.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnexkTpa ¢ MOMOIMIBIO IPU3MBI.

[Tonydyenue ciekTpa ¢ TOMOIIBIO AUPPAKITHOHHON PEIIETKHU.

HabGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamophwvie pabomuwi



N3mepenue nmokazaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeNMATBHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [Toctynatel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOIYJSL CKOPOCTH
CBETA B BaKyyMe, IPUHLINUI OTHOCUTEIBHOCTH DWHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEJICHNE BPEMEHHM U COKpaIleHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHLIBIL.

CBs13b MaccCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPFI/IH
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. dnemenmovt K6aHmMoB80Ol ONMUKU
®otonbl. ®opmyna [lnanka cBs3u sHEpruu (PoToHA ¢ €r0 YaCTOTOM. DHEPrus
U UMITYJIbC (HOTOHA.
OTtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

doToaddexra. YpaBHenue DiHmTeriHa 11 Gororddekra. «KpacHas rpaHuia
doTorddexra.

JlaBnenue ceeta. Onbitel I1. H. JIeGenena.

XHUMHYECKOE JICHCTBHE CBETA.

TexHuueckne ycTpoicTBA W TMpPaKTUUYECKOE MpPUMEHEHHUE: (POTOIEMEHT,
dboTomaTunK, coiHeUHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTAaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuro o -4acTHIIL.
[Inanerapnas mopmens aroma. lloctynmatel bopa. M3nydenume u mnormiomieHue
(GOTOHOB TpHW Mepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyroun. Bumawl
cnekTpoB. CHEKTp YpOBHEW SHEPrUU aToOMa BOJOPO/IA.

BonnoBbie cBoiicTBa yacTtull. Boiausl ne bpoiis. KopnyckyisipHO-BOIHOBON
Ty alivi3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckue YCTpOWCTBA M MNPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMITbIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmonenue nuHeM4aThiX CIEKTPOB U3TyUCHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JTOKa3bIBAIOIIME CJIOKHOCTh CTpOe€HUs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesdepdopmna  mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydenus. CBoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Biusinue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHas monens sjapa [eiizenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30tonsl.

Anbda-pacnan. OJEKTpOHHBIA UM TMO3UTPOHHBIM OeTa-pacman. [amma-
U3JydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.

DHeprus CBsI3M HYKJIOHOB B sifipe. SnepHbie cuibl. [ledext maccsl sapa.

Anepnsie peakuuu. JleneHue u CUHTE3 sA1EP.

Anepnsiii peaktop. TepMmosimepHbiii cuHTe3. [IpobOiieMbl M MEPCIEKTUBBI
AIEPHON SHEPreTUKUA. DKOJIOTHYECKUE ACIIEKThI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

Mertonbl HAOJIIOICHHS ¥ PETUCTPALIUN AIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaabHbIe B3auMoecTBus. EquHCTBO (hr3nyueckoi KapTHHBI MUpa.

TexHu4eckne ycTpOHCTBa M MPAKTUYECKOE MPUMEHEHHUE: JO3UMETP, Kamepa
Buiibcona, siaepHbIil peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOIIUX YACTHIL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpeKOB YacTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Otanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOe U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMMUH.

Bun 3BéznHoro Heba. Co3Be3aus, sSpkue 3BE3/bI, IUIAHETHI, UX BUAUMOE
JIBUKCHUE.

ComnHeuyHas cucTema.

Connue. ConHeuHas akTHBHOCTh. McTounuk sHeprum CosiHIIa U 3BE3I.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTbY» I 3BE3J] TJIABHOW IOCJIEA0BATEIbHOCTH. BHYTpeHHEE CTpOeHHE



3B€31. COBpEeMEHHBIE NPEACTABICHUS O MPOUCXOKIACHUM U 3Bosonnn ConHIa u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBukenue ConHua B
IN'anaktuke. Tunel rasakTuk. Paguoranaktuky U kBasapbl. UEpHBIE ABIPHI B A1pax
raJaKTUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajakTuk.
Teopus boubiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmronenust HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPUJIOXKEHUH NIl omnpeeleHs] OJI0KEHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/BI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maromuiee NOBTOPEHNE

Ponb Qu3uku ©u acTpoHOMHMM B DSKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHOM M 3THYECKON cdhepax AesTENHLHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMUU B COBPEMEHHOW HAYYHOUW KapTHHE MHUpPA, POJIb PU3NUYECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢dusznueckoi KapTUHBI MUpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 kitacce oCymiecTBIsETCS ¢
Y4ETOM COJIEPKATENBHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMHU MaTE€MaTUKHU,
OMOJIOTMH, XUMHH, Teorpad)ui ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonsamus, CBS3aHHBIE C HU3YYEHHEM METOJIOB HAyYHOTO
MO3HAHUSA: SBJICHUE, HAy4HbIH (akT, rumore3a, (u3uyUecKkas BEIWYWHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECIINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPaBHEHUM, TPUTOHOMETPUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOKJIECTBO, BEKTOPBI M MX NPOEKUMH HAa OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJEMEHTAPHBIX (YHKIHMM, TPHU3HAKA TOJ00WS TPEYroJbHUKOB,
OTpe/ieNICHHE MIIOAAN MIOCKUX QUTryp U 00bEMa Tel.

Buonoeusa: »nexTpuueckue SBICHHUS B JKUBOM MpHpoje, KoieOaTelbHbIE
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanauy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAsA CTPYKTYpa TBEPABIX
TEJ, MEXaHH3Mbl OOpa30BaHUsl KPUCTAIIMYECKOW PEIIETKH, CHEKTPaJbHbIN
aHaJn3.



l'eocpaghusi:  MarHUTHbIE TMOJIOCa 3€MIIM, 3aJleKU MArHUTHBIX DY,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocua: JTMHUM DIEKTPOIEpEAad, TIEHEPATOp IIEPEMEHHOIO TOKa,
ANEKTPOABUTATENDb, WHAYKIMOHHASA I€Yb, pPAAap, PaIAUONPUEMHHK, TEIEBU3OP,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenMera «®Pusmka» Ha YpPOBHE CpEIHETO OOIIEro
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIC PE3YbTAThl OCBOCHUS yueOHOro mpeamera «Ou3nKay T0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONbITa U OMNbITA JICSITEILHOCTH B MPOIIECCE Peaau3allid OCHOBHBIX HAIpaBJICHUMN
BOCIUTATEILHOU €S TEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKON MO3UIIUH 00YYAIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIMCKOTO OOIIECTRA;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0I1ecTBa, y4acCTBOBATh B CAaMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNy;

YMEHHUE B3aUMOJIEUCTBOBATh C COLIMAIbHBIMU UHCTUTYTaMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSI:

c(hopMUPOBAaHHOCTH POCCUHCKOM TpakIaHCKOMU UJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTINTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TTOBEICHNS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OpPUEHTUPYSACh HA MOPaJbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YMHCIE B
NESTENLHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOWUMUBOTO OYIYIIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHNUE K MUPY, BKIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYIIETO (PU3NUYECKOM HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3InyHbIM cdepaMm npodecCHuoHANbHOU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynyuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caM000Opa3oBaHUIO0 B 00JacTU
(bU3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIUTAHHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpobiieM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE AEUCTBUM B OKPYKAKOIIEHU Cpelle HA OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacHIMpeHre OIbITa JAEATEIbHOCTH 3KOJIOIMYECKOW HANpaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH MO0 (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HPU3MUECKON HAYKH;

OCO3HAHHME IIEHHOCTH HAy4YHOW JIeATeNbHOCTH, TOTOBHOCTh B IIpoliecce
U3y4eHHs]  (PU3MKU  OCYHIECTBIISTH  MPOEKTHYIO U HCCIEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJbHbIE YUeOHbIE NelCcTBUS
ba3oBble Jornueckue AecTBUA:
CaMOCTOSITETFHO  (OPMYIMPOBATh M aKTyaJlM3WpOBaTh  MpoOsieMy,
paccMmarpuBaTh €€ BCECTOPOHHE,
OTIpENEeNTh IENU JACSITeIbHOCTH, 3a7aBaTh MapaMeTpbl W KPUTEPUU HX
TOCTHKEHUS;
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTHBOPEYHS B  pPacCMaTpUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUIAH PELICHUS MPOOJIEMbl ¢ YU4ETOM aHaIM3a MMEIOITUXCS
MaTepHAbHBIX 1 HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJISIM, OIICHUBATh PUCKH MOCIIEACTBUH JCSITEIIBHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJILHOTO 1 KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOIIEM.
Bba3oBble ucciienoBaTeibcKue AeiCTBUSA:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIOUYEBBIMU TOHITHSIMU M METOIAMH
bu3nUecKol HAyKH;



BJIJIETh HaBBIKAMH y4E€OHO-MCCIIEIOBATENIbCKON M MMPOCKTHON N1EATEITHbHOCTH
B 00s1acTU (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY HOUCKY
METOJIOB pEIHICHHS 3a1ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METOJIOB ITO3HAHUS;

BIAJIETh BHJAMHU JEATEIBHOCTH MO TIOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpPeoO0pa3oBaHUI0 W TPUMEHEHUIO B PA3NIUYHBIX YUeOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3[JaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH MPHUUMHHO-CIICACTBEHHBIE CBS3W M aKTyaJlH3WpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ peHIeHHs, HAaXOJWUTh apryMEHTBI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHUYECKU OIIEHHWBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (GOPMYIHUPOBATH COOCTBEHHBIC 3a/ladll B 00pa30BaTEIILHOM
AESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3UKE B MPAKTHUECKYIO 00JIacTh
KU3HEAESATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, NpeJiaraTb OPUTrMHAIBHBIE TOIXO0/Ibl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOLINE albTEPHATUBHbBIC PELICHMUS.

PabGora ¢ undgopmanmeii:

BJIAJIETh HABBIKAMU MOJyYEHUS MHPOpMALUU (PU3MUECKOrO COAEPKAaHUS U3
HUCTOYHHMKOB PpA3HbIX THUIIOB, CaMOCTOSITEJIbHO OCYIIECTBISATh IIOUCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalni0o MHPOPMAlUU pPa3IMYHBIX BUIOB U (hopm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCMOJb30BaTh  CPEICTBA HMH(POPMALMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEIIEHUH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN HOProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, pPecypcocOepekeHusi, MPaBOBBIX ©  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3UUECKOTO COACpPX aHUS B pa3iIMYHBIX (opMmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpAs ONTHUMAIBHYIO
dopmy mpencTaBiIeHUS U BU3YyaTU3aIUH.

KoMMyHuUKaTHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUSA:
OCYILIECTBIISITH OOIIIEHHE HA YPOKaX (PU3UKU U BO BHEYPOUHOU AEATEIbHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyallud M  CMSI4arth
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MCIOJIB30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHIAUBUAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX IEHUCTBUN C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YICHA KOJUICKTUBA,

IIPUHUMATHh  L[EJIM  COBMECTHOW  JEATENIbHOCTH, OPraHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUA IO €€ JIOCTMIKEHUIO: COCTABIATH IUIAH JEHUCTBHM,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXKIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIaJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE MPOEKTHI, OLEHUBATh MWJAEU C TO3UIUU HOBU3HBIL,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATETMYECKOE MOBEICHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

PeryJsiTuBHbIE YHHUBepPCAJIbHbIEC Y4eOHbIe 1eCTBUA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBJIATh TMO3HABATEIBHYIO JIEITEIIBHOCTh B 00JaCTH
GU3UKM W acCTPOHOMMH, BBISBIATH IPOOJIEMBI, CTaBUTh U (POPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTaBJISITh IUIAH PEIICHUS PACYETHBIX U Ka4eCTBEHHBIX
3a/1a4, IJIaH BBITIOJIHCHHS MTPAKTHYECKON pPabOThI ¢ YUETOM MUMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHUI;

JlaBaTh OLICHKY HOBBIM CUTYalIUsIM;

pacuIupsTh paMKH y4eOHOTO IMpeIMEeTa Ha OCHOBE JIMYHBIX MPEANOYTECHHUIA;,

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaThH e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

crocoOCTBOBaTh (OPMUPOBAHUIO M IPOSBICHHUIO JSPYAUIIMA B 00JacTh
(bM3UKH, TOCTOSTHHO MOBBIIIIATh CBOM 00Pa30BaTEIIbHBIA U KYJIBTYPHBIN YPOBCHD.

CaMOKOHTPOJIb, IMOIIMOHATIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHUTYallUsiIM, BHOCUTb KOPPEKTUBBI B JESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSM;

BJIaJICTh ~ HaBBIKAMHM  TO3HABATENbHOW  pedJIeKCMM  KaK  OCO3HaHUS
COBEPIIAEMBbIX JECUCTBUA M MBICIUTEIBHBIX IPOILECCOB, WX pE3YyJbTATOB U
OCHOBaAHUI;

KCTOJIb30BaTh MPUEMBI peIeKCHH N1 OIEHKH CUTYyallH, BHIOOpa BEPHOTO
pelIeHuS;



yMETh OILICHUBAaTh PHUCKU M CBOEBPEMEHHO MPUHUMATh PEIICHHUS MO0 HX
CHUIKECHUIO;

MPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPH aHAIU3€ PE3yIbTaTOB
JeSTEIbHOCTH;

IpUHUMATH ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPHU aHAIU3E PE3yIbTaTOB
JeSITEIbHOCTH;

PU3HABATh CBOE MPABO U MPABO JPYTUX HA OUITUOKH.

B mpouecce nocTM)EHUST JIUYHOCTHBIX PE3YJIBTATOB OCBOEHHUS MPOTPAMMBI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHusi y OOyYaromuxcs
COBEpPILIECHCTBYETCS AMOIMOHAILHBIN WHTEIICKT, Mpeoaaraonmn
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIONIICTO CIIOCOOHOCTh IIOHUMATh CBOE AIMOIIMOHAIBHOE
COCTOSIHUE, BUJICTh HAIIPaBJICHUS PA3BUTHS COOCTBEHHOUW AMOIMOHATLHON Cdephl,
OBITH YBEpEHHBIM B cele;

CaMOpETYJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
AMOIMOHATBLHBIM U3MEHEHUSIM U TIPOSIBISATH THOKOCTh, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIUMH, BKIIIOYAIOMIEH CTPEMJICHHE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, WHUIIMATUBHOCTh, YMEHHUE JCHCTBOBaTb HCXOJS HU3 CBOUX
BO3MO>KHOCTEH;

SMIIATHH, BKIIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMATbHBIX HABBIKOB, BKJIIOUAIOIINX CIIOCOOHOCTh BBICTPAWBATh OTHOIIICHUS
C APYTUMU JIOJIBMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3pernaTh KOHPIMKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeamMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEPAX POb U MecTO (Pu3uMKu B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KAPTUHBI MHUpPAa, B PAa3BUTUHA COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITETbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTtepualibHasi TOYKa, HHEpIMaJIbHAsl CUCTeMa OTcuéTa, aOCOJIFOTHO TBEPIOE TEJIO,
WJICATBHBIN Ta3, MOJIEJIM CTPOEHHUS Ta30B, KUAKOCTEW U TBEPIBIX TEJ, TOUCYHBIN
AIEKTPUUYECKUI 3apsi]l IPU pelieHuu (U3NYECKUX 3a1ay;

pacro3HaBaTh (pu3znueckue sABiIeHUsl (IIPOIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJSIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBIKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWXKEHHE IO OKPYXHOCTH, HHEpIIUS,
B3auMojielicTBUe Ten, Tuddy3usi, OpOyHOBCKOE JIBUKEHHUE, CTPOCHUE JKUJIKOCTEH
1 TBEPJIBIX TEJ, U3MEHEHUE 00bhEMA TeJl MPU HarpeBaHUM (OXJIAXKIECHUH ), TETIJIOBOE
paBHOBECHUE, UCIapeHue, KOHJCHCAllWs, IUIABJICHUE, KPUCTAJUIU3allus, KUICHUE,
BJIQYKHOCTb BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM
coCylie, CBsI3b MEXKAY I[apaMeTpaMH COCTOSHMSI Ta3a B  H30Mpoleccax,
AIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OMHUCHIBATh MEXaHUYECKOE JBIKCHUE, UCIOIb3ysd (PU3UYECKUE BEIUUYUHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Ccuia,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTHs, MOTCHIMAIbHAs YHEPTUsi, MeXaHuuecKas
paboTa, MeXaHMYeCKas MOIIHOCTh, MPH ONHUCAHWUW TPABWIBHO TPAKTOBATh
(GU3UYECKU CMBICIT HCMOJb3yeMBbIX BEJIMYMH, MX OO0O3HAYEHUS W CIUHUIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTMHUCHIBATh M3YyYCHHBIC TEIUIOBBIC CBOWCTBA TEN M TEIUIOBBIC SBICHUS,
UCTIONB3Ysl (M3MYECKHE BEJIWYMHBI: JIaBJICHUE Tras3a, TeMIeparypa, CpeaHssI
KMHETUYECKAasl SHEPTUsl XaOTHUYECKOTO ABUIKEHHSI MOJIEKYJI, CPEIHEKBAAPAaTUYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsSI JHEprusi, pabora rasa,
KO3(p(UIIMEHT TOJIE3HOTO JIEWCTBUS TEIJIOBOTO JBUTATENs; TMPU OIMHMCAHUU
NPaBWIBHO TPAKTOBaTh (PU3WUYECKU CMBICT HCMONB3YEMbIX BEIHYHMH, UX
00O3HAaUEHUsI W CAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIOIIUE JAHHYIO
(Gu3MUECKyI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUEHHBIEC JJIEKTPUUECKHE CBOMCTBA BELIECTBA U DJIEKTPHUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (DU3NYECKUE BEIMYMUHBI: DJIEKTPUUECKUNA 3aps/,
AIEKTPUUYECKOE MOJIE, HANPSKEHHOCTh MOJIS, MOTEHIMAJ, PA3HOCTh MMOTECHIINAJIOB;
Py ONHWCAHUM TIPABWJIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIb3yEeMbIX
BEITMYMH, WX OOO3HAYEHWS U EIUHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIHE
TaHHYI0 (U3UYECKYIO BEJIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SBICHUS, UCIONB3Yys (pu3mdeckue
3aKOHBI U TIPUHIIMIIBL: 3aKOH BceMupHoro Tsarotenus, I, Il u Il 3akonst HproToHa,
3aKOH COXpaHEHUsS MEXaHUYECKON DSHEpPruu, 3aKOH COXPAHEHUs MMITYJbCa,
MPUHLUII CYNEPINO3UIUN CHJI, MPUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BELIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETUYECKOW SHEPrUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COJIFOTHOM TeMmepaTypol, MepBblid 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsna, 3akoH KyloHa, mpu 53TOM pa3iauyaTh CIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BBIPaKEHUE U YCJIOBUS (IpaHUIBI,
00J1acTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPUHIWIBI JCHCTBUS MAaIIWH, TPUOOPOB W
TEXHHUYECKUX YCTPOUCTB; Pa3nuuaTh yCIOBUS WX 0€30MACHOTO WCIOJIh30BAaHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTBHI IO HCCICIOBAHUIO (PU3MUECKUX SBICHUH U
MPOIIECCOB C WCIIOJIb30BAaHUEM TPSIMBIX W KOCBEHHBIX HM3MEPCHHH, MPU ITOM
dbopmynupoBaTh mpoOieMy/3agady W TUNOTE3y Y4eOHOTro OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEAJIOKEHHOTO OOOPYIOBaHUS, IMPOBOIUTH OMBIT H
dbopMyIHUpPOBATH BHIBOIBI;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC MU3MEPCHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHUMAJBHBINH CIIOCOO M3MEPEHHUS W MCIOJIb30BaTh W3BECTHBIC
METOJIbI OIICHKH TMOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(GUKCHpPOBATh PE3YJBTATHl TOJYYCHHOW 3aBUCHMOCTH (DU3MYCCKHX BCIIMYWH B
BUJIE TAOJIUIT U TpaUKOB, J€JIaTh BEIBOJIBI IO pe3yiIbTaTaM UCCIICIOBAHNS;

coOro1aTh MpaBuiia 0E30MMacHOTO TPyaa MPHU MPOBEACHUM WCCIICIOBAHHUNA B
paMKax ydeOHOTO O3KCIIEPUMEHTA, Y4eOHO-HCCIICIOBATEILCKOH M TPOSKTHOU
JESTENHHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENbHBIX YCTPOMCTB U J1abOpaTOpHOTrO
000py10BaHMUS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJB3Ys (PU3MUYECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIu3a yCIOBUSA 3a7auu
BBIOMPATh (U3UYECKYIO MOJICIb, BBIICIATh (PU3HMUYECKUE BEIHMYHHBI B (POPMYJIBI,
HEoOXOUMBIE ISl €€ pellieHus, MPOBOAUTh PACUETHl M OIICHUBATH PEaTbHOCTH
MOJIYYEHHOT'O 3HAaYCHUS (PU3UYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/la4M: BHICTPANBATh JJOTUYECKHA HEMPOTUBOPEUNBYIO
[IEMOYKY PACCYXACHHM C OMOpONM HAa HW3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
bu3ndecKue SBICHUS;

UCIIONIb30BaTh ~ MPU  pEHICHWHW  y4eOHBIX  3a7Ja4  COBPEMEHHBIC
MH(OPMAITMOHHBIE TEXHOJIOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIpelICTaBleHns Y4eOHON M HAyYHO-TIOMYISIPHOW MH(POPMAIIUU, TTOTYICHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKH aHATTU3UPOBATH TIOTy9aeMyt0 HHPOPMAIIHIO;

IPUBOIUTH MPUMEPHI BKIIAJa POCCUUCKUX U 3apyOEIKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TMPOIECCOB OKPYXKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHWUS MO (PU3MKE B TOBCETHEBHOW KU3HU
JUTsE o0ecriedeHus: 0€30MacCHOCTH MPU OOpaIeHNuH ¢ TPHOOpPaMH M TEXHUYECKUMU
YCTPONCTBAMHU, NI COXPAHEHUS 370POBBS M COOIOECHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;



paboTaTh B TpyHIi€ C BBIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX pOJEH,
IUIAHUPOBATh padOTy TpYyNIbl, PALUOHAIBHO pACHPENesITh OOA3aHHOCTH H
IJJAHUPOBATh JIESITENBHOCTh B HECTAHAAPTHBIX CUTYalUSX, aJ€KBAaTHO OLICHHUBATH
BKJIaJl K&KJIOTO U3 YYACTHUKOB IPYIIIbI B PELICHUE pacCMAaTPUBAEMOM TPOOIIEMBI.

K xonmy oOyuenuss B 11 kJjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPUMEPAX POJib U MECTO (PU3UKU B (HOPMUPOBAHUU
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTMHM, B MPAKTUYECKOM AEATEIBHOCTH JIFOJIEH, LIEJIOCTHOCTh U EIUHCTBO
(u3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TpaHUIbl TPUMEHEHHUS HU3YYEHHBIX (QU3NUYECKUX MOJIeTeH:
TOYEUHBIN JJIEKTPUUYECKUN 3apsif, JIyd CBETA, TOUYEUYHBIM NCTOYHUK CBETA, SIAEpHAs
MOJIeNIb aTOMa, HYKJIOHHAasi MOJIeJb aTOMHOTO siipa MpU pPelIeHUU (U3HUECKUX
3a7ay;

pacno3HaBath (pU3MYECKUe SBJICHUS (MPOLIECCHI) U OOBSACHATH UX HA OCHOBE
3aKOHOB JIEKTPOJMHAMUKH U KBAHTOBOU (DU3UKHU: DJIEKTPUUYECKAsI TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, DJJEKTPOMAarHuTHas WHIYKLUs, JCUCTBUE MArHUTHOTO IIOJS Ha
NPOBOAHUK C TOKOM M ABWXKYIIUWUCS 3apsii, AJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, IPSMOJIMHEMHOE pACIPOCTPAHEHUE CBETa, OTPAXKECHHUE, IPEIIOMIICHUE,
uHTepdepenuus, Audpakuuds W MOJSpU3AlUsi  CBETa, JUCIEPCUS CBETA,
doToanekrpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JIMHEMYaTOro CIIEKTpa aromMa BOAOPOJA, €CTECTBEHHAas M MCKYCCTBEHHAs
PaIHOAKTUBHOCTb;

ONUCHIBATh W3YUYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTHUYECKHUE,  DIIEKTPUYECKYIO  MPOBOAUMOCTH  pa3IUYHBIX  Cpel) H
AIIEKTPOMArHUTHbBIE SABJIEHUS (IIPOLIECCHI), HCIOJB3YS (PU3NUYECKHE BEIMYUHBI:
DIEKTPUYECKUM 3apsif, CWJIA TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIIEKTPUYECKOE
COIPOTUBJICHUE, PA3HOCTh MOTEHILIMAJIOB, AJIEKTPOJBIKYIAs CHia, paboTa TOKa,
MHIYKIHWsT MarHATHOrO Ions, cuina Awmnepa, cwia JlopeHnma, MHIAYKTHBHOCTH
KATYIIKW, JHEPrus JJIEKTPUYECKOrO M MArHWTHOIO IIOJIEM, NEpUOJ M YacToTa
KoneOaHuil B KoJeOaTeIbHOM KOHTYpe, 3apsal W Cuila TOKa B IpOLEcce
TapMOHMYECKUX 3JEKTPOMArHUTHBIX KojeOaHu#M, (QOKYCHOE pacCTOSHUE W
ONTHYECKAs] CHUJIA JIMH3bI, NPU ONHCAHUM MPABUIBHO TPAKTOBATh (PUINYECKHI
CMBICT HCIOJNB3YyEeMbIX BEJIMYMH, UX OOO3HAYeHUs M EIWHUIBI, YyKa3bIBaTh
(opMyIbl, CBSI3BIBAIOIIME JIAHHYIO (HU3MYECKYI0 BEIMYHMHY C JPYTUMH
BEJIMYMHAMMU;

ONMCHIBATh H3YyYCHHBIE KBAaHTOBBIE SBJICHUA M IPOLECCHI, HCHOJb3Ys
(pu3nyecKre BEIMYUHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI U



4acTOTa CBETA, YHEPTUsl U UMITYJIbC (DOTOHA, MEPUOJ MOTypacnaaa, YHEPrus CBA3U
ATOMHBIX SIIEp, NPU OMUCAHUM NPABUIBHO TPAKTOBaTh (PUBMYECKUNA CMBICI
WCIOJIb3YEMbIX BEJIUYUH, UX OO0O3HAYEHUS U EIUHHUIIbBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIIME JIAHHYIO (U3MYECKYI0 BEJIMYUHY C JAPYTMMH BeJIWYHWHAMH,
BBIYUCIIATh 3HaUeHUE (PU3NUYECKONM BEJIMUUHBI,

aHAIM3UPOBATH (PU3MYECKHE TMPOLIECCHl U SIBJICHUS, UCIONb3Ys (PU3NYECKHE
3aKOHBI ¥ NMPUHLUIBL: 3aKOH OMa, 3aKOHBI ITOCJIEN0BATEIBHOIO U MAPaJIENIbHOTO
COCMHEHUsI IPOBOJHUKOB, 3aKOoH JDxoyis—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOU
WHJIYKI[MY, 3aKOH MPSIMOJIMHEWMHOTO pacIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHEHUE DUHIITEHHA ans porodddekTa,
3aKOH COXPAaHEHHUS JHEPruH, 3aKOH COXPAHEHUS HMMIIYJIbCA, 3aKOH COXPaHEHHUs
AIEKTPUYECKOTO 3apsiia, 3aKOH COXPAHEHHUS MAacCOBOIO YMCIA, MOCTYyJaTsl bopa,
3aKOH PaJIMOAKTUBHOTO PACIajia, MPU 3TOM pasziinyaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOE BBIPAXKEHUWE U YCIOBUA (IpaHMIlbl, O0OJACTH)
MPUMEHUMOCTH;

ONpeAeisiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIsi TPOBOJAHUKA
C TOKOM, cujIbl Amriepa u cuisl JIopeHiia;

CTPOUTh M OIKUCHIBaTh H300paKEHHME, CO3[]aBaeMO€ IIJIOCKUM 3epKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh OJKCHEPUMEHTBHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOLIECCOB C MCIIOJIb30BAHUEM IMPSAMBIX M KOCBEHHBIX HM3MEpPEHHIl: IPH 3TOM
dbopmynupoBaTh mpoOJeMy/3amady W TUNOTE3y Y4eOHOTO 3KCIEePHUMEHTA,
coOupaTh YCTaHOBKY M3 MPEMIONKEHHOTO OO0OPYIOBaHHUS, MPOBOJIUTH OMNBIT U
(bopMynHpOBaTH BHIBOBI

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIMUYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLICHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKHX BEIWYUH C HCIOJIb30BAHUEM
OPSAMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATH
PE3yNbTATHl MOJYYECHHON 3aBHCHUMOCTH (U3MYECKUX BEIMYMH B BHJIC TAOJIHUI] U
rpaduKoB, AeIaTh BEIBOIBI MO pe3yIbTaTaM MCCIICT0BAHMUS,

coOmoaTh mpaBmia 0€30MacHOTO TPy/Aa MPHU MPOBEICHUU HCCICIOBAaHUN B
paMKax y4yeOHOro »SKCIEPUMEHTa, Y4e€OHO-MUCCIENOBATENbCKON U MPOEKTHOU
NEATEIbHOCTU C MCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyT0BaHMS;

pemaTth pacy€THblE 3a7aydl C SBHO 33aJlaHHOW (DU3UYECKOW MOJIEIbIO,
UCIONb3Yys (PU3UUYECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 3aJa4u
BBIOMpaTh (PU3NYECKYI0 MOJEINb, BBIACIATh (U3NYECKUE BEIUYUHBI U (HOPMYIIHI,



HEeoOXoIUMbIe ISl €€ pEelIeHUs, MPOBOAMTH PAcu€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BEJTUYMHBI,

pelaTh Ka4eCTBEHHBIE 3a1a4M: BBICTPAUBATh JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIETIOYKY pACCYKICHUU C ONOPOM HAa WU3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  pEUIeHWHM  Y4eOHBIX  3aJad  COBPEMEHHbIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U IpecTaBieHUus Y4eOHONW M HAay4YHO-TIOMYJSIPHOM MH(pOpPMaLUU, MOJTYYEHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOJTy4aeMyt0 HHPOpMaIIUIO;

OOBSACHATh NPUHIUINBI JACHCTBUS MAIIUH, MPUOOPOB M TEXHUYECKHUX
YCTPOICTB, pa3jinyaTh yCcJIOBUs UX 0€30MaCHOI0 UCIOJIb30BAaHUSI B MOBCEIHEBHOU
KU3HU;

PUBOJUTH MPUMEPHI BKIAAa POCCUHUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBACHEHHE NPOLIECCOB OKPYXKAIOUIETO MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM KU3HU
Uit o0ecriedeHus: 6€30MacHOCTH MpU OOpaleHuu ¢ TprUOOpaMu U TEXHUYECKUMHU
yCTPOWCTBAaMH, Ul COXPAHEHUs 30POBBSI U COOJIFOJIEHUSI HOPM SKOJIOTMUYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTath B TIpyNIe C BBHIMOJIHEHUEM pAa3IMYHBIX COLHUAJIBHBIX pOJIEH,
IUIaHUPOBaTh PAa0OTy TPYMNIbI, PAlUOHAIBHO pacHpeiesarTh OOA3aHHOCTH WU
IUIAHUPOBATh EATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJIeKBAaTHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELIEHUE paccCMaTpUBaEMO MPoOIeMBbl.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Pa3znea 1. ®PUBUKA U METO/JIbI HAYUHOTI'O ITO3HAHMUSI
bubmmoreka [{OK
1.1 ®du3MKa 1 METOJIbl HAYYHOT'O TIO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kinematitka ° https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Hlunammka ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 httos://m.edsoo.ru/7fALbF72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
32 OCHOBBI TepMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 1
UICKTpOCTATHKA 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 2neKkTpudecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
MarunuTtHOoe noJie. DIeKTpOMarHuTHas bubnuoreka [JOK
1.1 11 1 3
WHTYKITUS https://m.edso0.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
MexaHW4eCcKHe U JIEKTPOMArHuTHHIE bubmuotexa [JOK
2.1 9 1
KojeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHWYeCKHEe U 3JIEKTPOMArHUTHbBIE 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
2.3 O 10 3
frka https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI crieManbHON TEOPUU 4 1 bubnnoreka [JOK
' OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuoreka [IOK
4.1 DNIeMEHTHl KBAHTOBOW ONITUKH 6 httos://m.edsoo.ru/7fA1c97c
4.2 Crpoenune atoMa 4 bubnuoreka [IOK



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

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

4.3 ATOMHOE SApO

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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMHUU U aCTPOPU3UKU 7 Et?riﬂ;l ;fé‘;g r(jlsf41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 l:tlfrfsnlpll ;f:;(sig r(L:/I;f41097c
Hroro no pazneny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE

Ne ara nuppoBbIE
Tema ypoka Konrtpoabubie | IlpakTnueckue A op

n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE

padoTsbI padoThI
pecypchl
®du3nKa — Hayka O MPUPOJIE.
1 Hayunrie MeTc})fzm HO?I,)HBI.)HI/IS[ 1 bubnmorexa LOK
! https://m.edsoo.ru/ff0c32e2

OKPYXaIOIIEro MUpPa
Ponb u Mecto pusuku B

5 (hopMuUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
Hay4YHOU KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JACSATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENBHOCTh MEXaHUYECKOTO 1 bubmuoreka [OK
nBrokeHud. [lepemenienne, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOPEHHE

4 PaBHOMEpHOE NpAMOJIMHEITHOE 1 bubnuoreka [JOK
IIBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE 1 bubnuoreka [JOK
IBIDKEHUE https://m.edsoo.ru/ff0c372e

5 CBoboaHoe majieHre. Y CKopeHue 1 bubmuoreka [JOK
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe nBUXKEHUE.

7 JIBr>keHre MaTepuaibHON TOYKH 10 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [Ipunuun otHocuTeNnbHOCTHU ["anunes. 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0c32e2
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

NHepuuanpHbIe CUCTEMBI OTCYETA.
Ilepssbiit 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

bu6mmoreka [{OK

o cynepuosuii cuit. Brop OvaaKOH https://m.edsoo.ru/ff0c3be8
HproTona ais MarepuaibHOM TOUKH

10 Tperuii 3akoH HproTOHA JU15 bubnuorexa [JOK
MaTepHUaTbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrorenus. Cuna

11 TsKkecTH. [lepBas kocmudeckas brbmmorexa [OK

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

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

13 Cuia cEnpOTHBHeSHq;)I npu ,I[BI/IE(GHI/II/I bubmorexa IOK

https://m.edsoo.ru/ff0c3f76
TeNa B KUIAKOCTH WM ra3e
[TocTynarensHoe U BpalaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPOTO TeEa. bu6mmoreka [IOK
MowmenT cuibl. [lnedo cumel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBecHS TBEPIOTO Tena
Nmnynbc maTepuasbHON TOUYKH,

15 CHUCTEMbI MaT€pUAIIbHBIX TOUEK. bubnunoreka [JOK
WMiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTUBHOE IBUYKEHHE
PaGoTta 1 MOIITHOCTD CHUITBIL.

16 Kunernueckas sHeprusi MaTepuagibHOW bubnunoreka [JOK
ToukH. Teopema 00 H3MEHEHHUH https://m.edsoo.ru/ff0c4502
KHUHETUYECKOI SHEPruu

17 [loTreHunanpHas sHeprus. bu6mmoreka [JOK



https://m.edsoo.ru/ff0c3be8
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
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTenumanpHast SHEPTHS YIIPYTO
nehopMHUpPOBaHHON IPYKUHBI.
[ToTrenumansHas SHEPTUA Tesa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTenumanpHbIe ¥ HEMOTEHIIMATIBHBIC
cuitel. CBs3b paboTHI
HETIOTEHIIMAJIBHBIX CHJI C ©3MEHEHHEM
MEXaHUYECKOW SHEPTHH CUCTEMBI TEIL.
3aK0OH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

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

19

JlaGopaTtopHnast pabota
«MccnenmoBanue cBsi3U pabOTHI CHITBI C
N3MCHCHHUCM MeXaHI/I‘IeCKOﬁ BHepFI/II/I
TeJa Ha TIPUMEPE PACTSIKEHUS
PE3UHOBOTO JKT'yTa»

20

KonTtponbHas padoTa o Teme
«Kunematuka. JlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUSI MOJIEKYIISIPHO-
KMHETUYECKOH Teopuu. bpoyHOBCKOE
newkenue. Jquddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHUI] BEIICCTBA.
Mojienu cTpoeHusi ra3oB, KUIKOCTEH
U TBEPJBIX TEI

23

Macca MOJICKYIIL. KoaunuectBo
BemiecTBa. IloctosHHas ABora/:[po

24

Tennosoe paBHOBecue. Temmeparypa
u e€ usmepenue. lllkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoJIoTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEeNd KUHETUYECKOM SHEPruun bubnuorexa [JOK
JBAKECHHSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanmpToHA. ["a30BbIE 3aKOHBI
JlabopaTtopHnas pabota

28 «MccnenqoBanme 3aBUCUMOCTH MEXKTY
rapaMeTpamMu COCTOSTHHS
Pa3peKEHHOTO Ta3a»

29 N3omporiecchl B UI€allbHOM ra3e u ux bu6moreka [IOK
rpaduvecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsia sneprust
TEPMOJIUHAMHYECKON CHCTEMBI U

30 crroco0n1 e m3menenus. Konndaectso bubmuorexa [JOK
TEIJIOTHl U paboTta. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEATLHOTO
raza

bu6mmoreka [JOK
31 Brymt Tetonepezan https://m.edsoo.ru/ff0c5c36
VY aenpHas TEMIIOEMKOCTH BEILIECTBA.
bubmuoreka [JOK
32 KonnuecTBo TEIOTHI pu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AauadaTHbIN MpoLecc

33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30TpolLeccaM https://m.edsoo.ru/ff0c5efc

34 HeobpaTumocTh po1ieccoB B bu6mmoreka [JOK



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

npupoje. Bropoit 3akoH
TCPMOJUHAMHUKHN

https://m.edsoo.ru/ff0c6230

[Tpunnun nevicreus u KI1/] TerioBoi

bub6mmorexa [{OK

3 MAaIllHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT/]

37 DKosoruyeckue mpooIeMbl
TETIOIHEPTEeTHKH

38 O6o0matomuii ypok «MoutekynsipHast bubnuorexa [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKIY https://m.edsoo.ru/ff0c6938
KonTponsHas pabora no teme

39 «MounekynspHas puzuka. OCHOBBI bubmorexa [IOK

YEp ’ https://m.edsoo.ru/ff0c6a50
TEPMOTTHAMHUKI)

40 [TapooOpazoBaHue 1 KOHJIEHCAIHSI. bubnuoreka [IOK
Hcnapenue u kurneHne https://m.edsoo.ru/ff0c63b6
AGCOIOTHAs M OTHOCUTEIbHAS

41 BJIQXKHOCTh BO3yxa. HachleHHbIi Bubmmorexa [JOK

HYXE. - https://m.edsoo.ru/ff0c64d8
nap
Trépnoe Teno. Kpucramnmyeckue u

42 amopdHbIe Tena. AHU30TPOIHUS bubnunoreka [JOK
CBOMCTB KpHUCTaLIOB. JKuakue https://m.edsoo.ru/ff0c65f0
Kkpuctayyibl. CoBpeMEHHbIE MaTepUaIIbI
[1naBneHue U KpUCTATUIA3AIIHSL.

43 VY enpHas TenjaoTa miaBJICHUs bubmorexa HOK

s ' https://m.edsoo.ru/ff0c6708
Cybnumarnus
bu6mmoreka [JOK

44
YPABHEHHE TEIIOBOTO basatca https://m.edsoo.ru/ff0c6820

45 DneKTpu3aius Tei. DNeKTPUIECKUI bubnunoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
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https://m.edsoo.ru/ff0c6bcc

3apsI0B

[IpoBOAHUKH, TUATEKTPUKHU U

bubmmorexa [{OK

46 IOJIYIIPOBOJHUKHU. 3aKOH COXPAHEHUS
YHPOBOA P https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKOTO 3apsiaa
BsaumoneiicTBue 3apsiioB. 3akoH
47 Kynona. TodeyHEBIN dIIEKTPUICCKUI bubnmorexa LOK
Y ’ P https://m.edsoo.ru/ff0c6ce4
3apsiy
Hanpssk€HHOCTB IEKTPUYECKOTO
nons. [IpuHnmn cyneprnosunun bubnuorexa [JOK
48 N
3NEKTpUYECKUX noseu. JInnun https://m.edsoo.ru/ff0c6df2
HANPsKEHHOCTH
PaboTa cun aieKTpoCcTaTHIecKoro
49 nois. [lorenmuman. PasHocts bubmmorexa [OK
’ ’ https://m.edsoo.ru/ff0c6f00
MOTEHI[HAIOB
[TpoBOAHWKN W AUDIICKTPUKH B
50 DIIEKTPOCTATUUECKOM I10JIE bubmorexa HOK
p ’ https://m.edsoo.ru/ffoc7018
JuanekTpudeckasi IpOHUIIAEMOCTh
bu6mmoreka [JOK
51 DnexrpoéMkocTs. KoHmeHcaro
P A p https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD IIJIOCKOTO
52 KOHJIEHCcaTOpa. DHEPrus 3apsyKeHHOTO Eubmaorexa HOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJICHCAaTopa
53 JlaGopaTtopHas pabora "V3mepenue
3JIEKTPOEMKOCTH KOHACHcaTopa"
[IpuHUMI 1EeHCTBUS U IPUMEHECHHE
54 KOHJIEHCATOPOB, KOMHPOBATHHOTO

ammapara, CTpyHHOIo IpuHTepa.
OnexTpocTaTHdecKas 3alliuTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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3azemiieHHE IEKTPOIPUOOPOB

55

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conporusnenue. 3akon Oma Jist
y4yacTKa Lenu

56

[TocnenoBarensHOE, TapauIeabHOE,
CMEIIAaHHOE COEMHEHHE
npoBoAHUKOB. JIabopaTopHas padboTa
«M3yueHne cMemaHHOro COeAMHEHUS
PE3UCTOPOB»

0.5

bubmmoreka [{OK
https://m.edsoo.ru/ff0c74f0

57

PaGoTta 1 MOLTHOCTB ANIEKTPUUECKOTO
Toka. 3akoH xoynsa-Jlenna

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«M3mepenune DJ1C ucTouHnKa ToKa U
€ro BHYTPEHHETO COMPOTUBICHUS)

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

PezepBHblit ypok. KonTposibHas
pabota o Teme "DneKTpoauHaMuKa' /
Bcepoccuiickas mpoBepodHas padoTa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

O6o06maromuit ypok
«nexTpoauHamuka» / Beepoccuiickas
poBepoyHas paboTa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c88be

61

DneKTpOHHAs TPOBOAUMOCTD TBEPABIX
METAJJIOB. 3aBUCUMOCTb
CONIPOTHUBIICHUS METAJJIOB OT
TemiiepaTypbl. CBEpXIpOBOJIMMOCTh



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

DNEKTpUUYECKUI TOK B BaKyyMe.

62 . 1
CBolicTBa AJIEKTPOHHBIX ITyYKOB
[TonynpoBOAHMKH, UX COOCTBEHHAS U

63 IpUMecHast MpoBoguMocTh. CBolicTBa 1 bubnuorexa [JOK
p—~n-nepexoa. I1oynpoBoIHUKOBBIE https://m.edsoo.ru/ff0c84ae
npuOOpHI
DNEeKTPUYECKUN TOK B pacTBOpax u

64 paciuiaBax 3JeKTPOJIMTOB. 1 bubnnorexa [JOK
DNEeKTPOTUTHIECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoau3
DIIEKTPUYECKHI TOK B ra3ax.

65 CamocCTOSITENbHBIN U 1 bubmuorexa [JOK
HECAMOCTOSITENbHBIN pa3psia. MoJiHuUS. https://m.edsoo.ru/ff0c84ae
[Inazma
DNeKTpuYecKre MpruOOpHl U

66 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnuoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
KounTponbnas pabora no teme

67 «9nekrpocraruka. [locTossHHBIN 1 bubnuoreka [JOK
aneKkTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»
PesepBHblit ypok. O6o0maromuii ypok bubnunoreka [JOK

68 1
o Temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
[
Jl:;_l'l Tema ypoxa Bcero Kontpobusie | Hpaxrieckie i[:;:eﬂnﬂ ng:)a22§:fenbﬂble
padoTsbI padoThI pecypest

[TocTostHHBIE MAarHUTHI B X

1 B3auMo/ieiicTBrue. MarauTHoe 1oJie. 1 bubmmoreka [{OK
Bektop maruuTHOM MHAYKUMA. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON MHIYKITUU
MarauTHO€ 10Jie MPOBOIHUKA C

9 TokoM. OmbIT Dpcrena. 1 bu6moreka [IOK
B3anmonericTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHnas pabota «3y4ueHue 1 1 bubnuoreka [IOK
MAarHUTHOTO MOJISt KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.
JlaGopaTtopHnas pabota bubnuoreka [JOK

4 . 1 1
«UccaenoBanue nercTBU https://m.edsoo.ru/ff0c9acO
MIOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»
JleiicTBre MarHUTHOTO TOJISL Ha

5 JBUKYIIYIOCS 3apSHKEHHYIO YaCTHILY. 1 bubnnoreka [JOK
Cuna Jlopenna. Pa6oTa cuitb https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekrpoMarHuTHas UHAYKIUs. [lotok

6 BEKTOpa MarHuTHOU nuaykuuu. J/C 1

HWHIAYKIHUU. 3akoH BHeKTPOMaFHHTHOﬁ



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

nHaykuuu Papanes

JIaboparopHas pabota
«HccnenoBanue sBICHUS
BHCKTpOMaFHHTHOﬁ HHIAYKOHUN

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NuayKTUBHOCTB. SIBIEHUE
camouHaykiuu. J/1C caMOUHTyKIUH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU €
TOKOM. DJIEKTPOMAarHUTHOE TI0JIe

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
MHJYKIMOHHAs [1eYb

10

O6o06maromuii ypok «MarautTHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTtponbHas padoTa o teme
«MarsuTtHoe nozJe.
DNeKTpOMarHUTHAs UHIYKLIHS»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOOTHBIE MEXaHUYECKHE
kosebanus. 'apmMoHnyeckue
KojebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaienue sepruu

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopHas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MallbIX Koyie0aHuii rpy3a Ha
HUTH OT JJIMHBI HUTU M MacChI TPy3a»

14

Konebartenbublit kKoHTYp. CBOOOIHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820



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
https://m.edsoo.ru/ff0cb820

OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJbHOM KoJIe0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHNUYCCKUMHU U
OJICKTPOMArHMTHBIMU KoJIeOaHUSIMHU

15

®opmyna TomcoHa. 3aKoH
COXPaHCHUA SHCPIruru B HCAJIbHOM
KoJie0aTenbHOM KOHTYpE

bubmmoreka [{OK
https://m.edsoo.ru/ff0ch9c4

16

[IpencraBnenue o 3aTyxarommx
KojeOaHusx. BelHyXIeHHbIE
MexXaHWUecKHe Kojiebanus. Pe3onanc.
BI)IHY)K)IGHHI)Ie SHGKTpOMaFHI/ITHI)Ie
KoJIeOaHus

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbb86

17

[lepemennsblit Tok. CHHYCOUJAIbHBIN
MepeMeHHbINA TOK. MOITHOCTD
MIEPEMEHHOT0 TOKA. AMIIIUTYAHOE U
JNEUCTBYIONIEEC 3HAYECHNUE CUIIBI TOKA U
HaIPSDKCHAS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBocTso,
nepenava u norpedieHue
AIEKTPUYECKON SHEPTUU

19

YCTpoHCTBO M MPAKTUUECKOE
MIPUMEHEHHE AIEKTPUIECKOTO 3BOHKA,
reHepaTopa NePEeMEeHHOT0 TOKa,
JTUHUH 3JIeKTporepead

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

20

DKOJIOTHYECKHE PUCKH IIpH
MPOU3BOJACTBEC IJICKTPOIHECPIHH.
KynLTypa HUCIIOJIB30BaHUA
QJICKTPOOHCPTUU B MMOBCEIHEBHOM
KHN3HH



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

Mexannueckue BOJIHBI, YCJIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmuoreka [JOK

21 pacIpOCTpaHEHUs U IJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[lonepeuHsie ¥ MPOIOIbHBIE BOJIHBI
29 3Byk. CkopocTh 3ByKa. ' poMKOCTh bubnuorexa [JOK
3ByKa. BoicoTa ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHbIE BOJHBI, UX
23 cBolicTBa U ckopocTh. [llkana bubmorexa HOK
https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIMIBI paguoCBsI3U U
24 TeneBueHus. Pa3Butue cpencTs
cBs3U. Pagnosiokamus
o5 KonTponsnas paborta «Konedanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEeHHE
26 CBETa B OJJHOPOIHOM Cpejie. bubnuoreka [IOK
ToueuHslit ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBeta. 3aKOHbI
27 oTpaxkeHus ceta. [loctpoenue bubmorexa HOK
N https://m.edsoo.ru/ffOcd4e0
M300pakeHi B IJIOCKOM 3epKalie
[Ipenomiienue cera. [lonHoe
08 BHYTpeHHee oTpaxeHnue. lIpenenbHblit bubnnoreka [JOK
YroJl IOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKeHUS
29 JlaGopatopHas pabota «3mepenue bubnuoreka [IOK
[IOKa3aTels NPEeIOMIICHUS CTEKIIa» https://m.edsoo.ru/ffOcd67a
30 JIunssl. [TocTpoenue n3obpaxxkeHuil B bubnuorexa [IOK



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

nuH3e. PopMyiia TOHKOM JIMH3HI.
YBenuueHue JuH3bI

https://m.edsoo.ru/ffOcddle

Jlaboparopuas pabota

31 «HccnenoBanue CBOMCTB
M300paXeHUH B JIMH3AX)
Hucnepcus cBera. CoXHBIA COCTaB
32 6enoro ceera. L{Ber. JlabopaTopHas
pabora «Habmroienue aucrepcuu
CBETa»
WNnurtepdepennus creta. dudpaxus bubnuoreka [IOK
33 N
ceerta. [ludpakunonnas pemeTka https://m.edsoo.ru/ffOced22
[TorepedHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
34
[Tongpuzanus cBera https://m.edsoo.ru/ff0cf02e
35 Onrtuueckue MpuOOpPhl U YCTPOUCTBA U
yCIIOBHS WX 0€30MMaCHOTO MPUMEHEHUS
['panuIBI MPUMEHUMOCTH
36 KJIacCCMYECKOM MexaHuKkH. [locTynarsl bubmuoreka [JOK
CIICIMAIbLHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHTEIILHOCTH
OTHOCHUTENBHOCTHh OJTHOBPEMEHHOCTH.
37 3aMeyIeHue BpEMEHH 1 COKPAIlEHIE Eubmaorexa HOK
P P https://m.edsoo.ru/ff0cfa42
JUTHHBI
DHEPrus ¥ UMITYJIbC PEISITUBUCTCKOM
38 ‘IaCTII)/II_[LI CB}IBBY Macfm C DHEpTUer U bubmorexa LOK
' P https://m.edsoo.ru/ffOcfc68
HUMITYJIECOM. DHEPrusi MOKOos
KonTtponpHas padora «OnTHka.
. bubnuorexa [IOK
39 OcHOBBI cnienMaNIbHOM Teopun

OTHOCHUTCIIBHOCTH

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

®otounbl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
1 UMIynbC GoToHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE Eu6 [IOK
HOJIHMOTEKA
41 .0 A.T.
porospexra. OnrTer https://m.edsoo.ru/ffOcffc4
CroJjieToBa
3akonsl porodrddexra. YpaBHeHue
42 9171HHIT€§H& Jlﬂ(i:l(b(l)OTOB(b(;@)eKTa brmmorexa [OK
) https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» porospdexra
JaBnenune cBeta. Onbite [1. H.
43 JlebeneBa. XuMH4uecKoe IefCTBHE bubmmorexa [TOK
) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoucTsa u
MPaKTUIECKOE TPUMEHEHHE!
44
dboTormeMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETOIUO/]
45 Pemenne 3agau mo reme «JI€MEHTBI bubmuoreka [JOK
KBAHTOBOM ONTHKI)Y https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Pezepdopna o paccesHuio o-4actu bubmorexa HOK
pOOPA p e https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaesb aToMa
bu6mmoreka [JOK
47 I1 b
OCTYHATRL bOpa https://m.edsoo.ru/ff0dOafa
W3znyuenne u nmoriolieHne (HOTOHOB
48 n I/I}II'Iqe exoJie aTOMEIlH co H(()ll)"O OBHSI bubmorexa [IOK
p pexolt . a yp https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha Ipyroi. Buasl criekTpos
BoanoBbIe cBolicTBa yacTull. BoJIHBI
N bubnmuoreka [JOK
49 ne bpoiins. KopnyckynsapHo-

BOJIHOBOM AyaJn3M. CrnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
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BBIHY>KACHHOC U3JTYyUYCHUC

50

OTKpbITHE PAIMOAKTUBHOCTH. OTIBITHI

Pesepdopraa no onpeznenenuto cocraBa

PAAOAKTUBHOI'O U3JTYUCHUSA

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-, ramma-
n3iydyeHus. BiousHue
PaMOAKTUBHOCTH HA KUBBIC
OpPTraHU3MBI

52

OTKpbITHE TIPOTOHA U HEUTPOHA.
Nzotombl. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['aMmma-uziydeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBs31 HYKJIOHOB B s/Ipe.
Snepusie peakuuu. AnepHbii
peakrop. [IpoGnembl, TepCIEKTUBHI,
9KOJIOTUYECKHE ACTICKTHI SIICPHOI
SHEPTETUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTullbl. OTKPBITHE
Mo3UTpoHa. MeToabl HAOMIOACHUS U
perucTpaiuu MeMEeHTApHBIX YACTHII.
Kpyraslii cton «@yHaaMmeHTalIbHbIE
B3auMoieiicTBus. EquHCTBO
(bu3nuecKoi KapTUHBI MUPay

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

DTarnsl pa3BUTUS ACTPOHOMUH.
[TpukinagHOoe 1 MEPOBO33PEHUECKOE
3HaYeHHEe acTpOHOMHHU. Buj
3B&3HOTO Heba. Co3Be3aus, ApKue
3BE3]IBI, IIJIAHETHI, X BHIIMOE
npwkenne. ColHeyHas cucTeMa



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

56

Connue. ConHedHas aKTUBHOCTD.
Ncrounuk sneprun CoiHua u 3BE311

57

3BE3/1bl, ©X OCHOBHBIE
XapaKTePUCTHKH. 3BE3/IbI TIIaBHOU
MOCJIeIOBaTeILHOCTH. BHYTpeHHEE
cTpoenue 38€31. CoBpeMeHHbIE
MIPEJICTABJICHHSI O TIPOUCXOKICHUU H
spororun CoHIIa U 3BE3]

58

Mneunsiii [Iyre — Hama I'anakTuka.
[Tonoxenue n apmxenue CoyiHLA B
lNamakTtuke. ['anaktuku. Y€pHbie
JIBIPBI B A7Ipax rajlakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopust bosbiioro B3peIBa.
PennkroBoe nznydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpOHOMUU

61

KonTtponbHas padota «I1eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKU»

62

O6o06matomuii ypok. Posb ¢pusuku u
ACTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIMaJIbHON U
ATUYECKOH chepax IesiTeIbHOCTH
yejioBeKa

63

O6o006maromuii ypok. Ponbs 1 Mmecto
(U3UKU ¥ aCTPOHOMUH B
COBPEMEHHOMN HAYYHOU KapTUHE MUpa

64

O6o6maromuit ypok. Posb




¢u3nveckoit Teopun B GopMUpOBAHUH
NpeacTaBIeHUN 0 PU3NIecKoi
KapTUHE MHpa

Oo6o06maromuit ypok. Mecto
65 (bu3n4ecKoil KapTUHBI MHpa B 001IeM
psAly COBPEMEHHBIX €CTECTBEHHO-

HAay4YHBIX MPEJCTABICHUNA O IPUPOJC

66 PesepBHbIl ypok. MarauTHoe€ 1ouie.

SHCKTPOMaFHI/ITHaﬂ HUHAYKIHA

PesepBubiit ypok. Ontuka. OCHOBBI
67 CHEIMATLHOM Teoprun
OTHOCHTEILHOCTH

Pesepnsrii ypok. KBanroBas ¢usuka.
68 DNIEeMEeHTHI aCTPOHOMUH U

acTpoPpU3UKU

bu6moreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3YJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

10.1

JlemoHCTpUpOBaTH Ha TpUMEpax poJib W MecTo (u3uku B
(hopMUPOBAaHUU COBPEMEHHOW HAy4YHOW KapTHHBI MHUpA, B Pa3BUTUHU
COBPEMEHHOW TEXHUKH M TE€XHOJIOTHM, B MPAKTUYECKON ACATEIbHOCTH

monen

10.2

Y4uTHIBaTh IPaHUIBl IPUMEHEHHS U3YYEHHBIX (PU3NUYECKUX MOJEIEH:
MarepuaigbHas TOYKa, HWHEpLMajJbHAas cHUCTeMa OTCcuéra, abOCOJIOTHO
TBEPJOE TEJO, NICANBHBIN T'a3; MOAEIN CTPOEHHUS T'a30B, JKUJIKOCTEU U
TBEPABIX TE€J, TOYEYHBIM OJIIEKTPUYECKHM 3aps — IpU PEIICHUH

(bu3znueckux 3aaa4y

10.3

Pacno3naBathe ¢usnueckue sBICHHS (IIPOIECCH) U OOBACHATh MX Ha
OCHOBE 3aKOHOB MEXAaHHUKH, MOJCKYJISIPHO-KHHETUYCCKOW TEOpHUHU
CTpOCHHS BEIIECTBA W  DJICKTPOJMHAMHKH: PpPaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJMHEHHOE IBWKCHHE, CBOOOJHOE MajcHUE
TEJI, JBW)KCHHUE IO OKPYXHOCTH, WHEPIHsS, B3aUMOJICHCTBUE TEIl;
muddy3us, OpPOYHOBCKOE JBHKEHHE, CTPOCHUE JKHIAKOCTEH U
TBEPABIX  TeJ, W3MEHEHHe O00béMa Teln TpU  HArPEBaHHUU
(oxyaxkJieHuu), TEIJIOBOE paBHOBECHE, HWCHApCHHE, KOHJICHCAIUS,
IUIaBJICHHE, KPHUCTAJUIM3AlMs, KHIICHHE, BII&XXHOCTh BO3JyXa,
NOBBIIIICHUE JIABJICHHS T'a3a NIPU €ro HarpeBaHUM B 3aKPBITOM COCY/IE,
CBSI3b MEXKJy IapamMeTpaMHu COCTOSIHHSI Ta3a B H30IpOIeccax;

QJIICKTpU3aluA TCII, B3aHMOﬂeﬁCTBHC 3apAa0B

10.4

OnuceiBaTh MEXaHWYECKOE JBIJKEHUE, HUCHONb3Yys (U3NYecKue
BEJIMYMHBI: KOOPAWHATA, IyTh, NMEPEMELIEHUE, CKOPOCTb, YCKOPEHHUE,
Macca Tejla, CWJIA, HMIYJIbC Tella, KUHETHYECKas dHEprus,
NOTEHIMAJIbHAsT OSHEepPrus, MeXaHuueckas paboTa, MexaHudeckKas
MOIITHOCTb; MIPU ONHUCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICHT
UCTOJb3yEMBIX BEJIWYMH, UX OOO3HAUEHHs M €IUHMIbI, HaXOIUTh
(opMyIbl, CBS3BIBAIONINE JAHHYIO (PU3MUECKYIO BETUUUHY C JIPYTHUMHU

BCIIMYHUHaAMH

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBBIC CBOMCTBA T€lI U TEIIOBBIS




SIBIICHUS, MCIOJb3yss (U3MUYSCKHUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIepaTypa, CpPeAHsSs KHHETHYCCKas dSHEPIrus XaoTHYECKOIro
JBMOKCHUST MOJICKYJI, CpPEIHCKBaJIpaTH4yHash CKOPOCTb MOJIEKYII,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSISI JHeprus, pabora rasa,
KOA((DUIIMEHT TMOJE3HOTO JIEHCTBUS TEIUIOBOTO JIBUTATENSI; MPH
OTHCAHUH [IPaBHIIbHO TPaKTOBATh busznueckuii CMBICIT
UCIOJIb3YEMbIX BEIMYWH, WX OOO3HAYCHHS W CIUHUIIBI, HAXOJIUTh
(bopMyJIBI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYUHY C APYTUMHU

BCIIMYUHaAM

10.6

OnuceiBaTh M3y4YEHHbIE JJIEKTPUYECKHME CBOWCTBA BEIIECTBA U
JNIEKTpUYECKHE  sBJIEHUS  (MpOILIECChl), MCHONb3yd (U3HUECcKue
BEIMYUHBL:  OJJIEKTPUYECKUH  3apsyl,  DIEKTPUYECKOe  MIOJIE,
HanpspKEHHOCTh  TMOJIA, TOTEHIMAN, Pa3HOCTh NOTEHLHUAIOB; WpU
OTMCAHUU MPABWILHO TPAKTOBATh (PU3NYECKUI CMBICI HUCIOJIb3YEMBIX
BEJIMYMH, WX OOO3HAYEHMsS] M €IWHULBI, YKa3blBaThb (HOPMYIIbL,
CBSA3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JAPYTUMHU

BECJIMYMWMHaAMH

10.7

aHATM3UPOBATh (PU3MUECKHE TMPOLECCHl M  SIBICHUS, HCIOJb3Ys
(v3uYecKkre 3aKOHBI M MIPUHITUIIBL: 3aKOH BCEMUPHOTO TaroTeHus, |, Il
u Il 3axkonsr HpioTOHA, 3aKOH COXpaHEHHUS] MEXaHWYECKOW SHEPIHH,
3aKOH COXPaHEHUS MMITYJIbCa, TPUHIUI CYIIEPIIO3UIIUN CUJI, TPHHIIUTI
paBHOIIPAaBHS ~ HMHEPIHMAIBHBIX CHUCTEM  OTCUETa; MOJICKYISPHO-
KUHETHYECKYI0 TEOPHIO CTPOCHHS BEIIECTBA, ra30BbIC 3aKOHBI, CBS3b
CpelHel KHHETUYECKOW SHEPrHH TEIJIOBOTO JBIDKECHHUS MOJIEKYJT C
a0COJIIOTHOW TEeMITEpaTypou, MEpBBIA 3aKOH TEPMOIMHAMHUKH; 3aKOH
COXpaHCHHs JJIEKTPUUECKOTO 3apsia, 3akoH KyioHa, mpu 3Tom
pa3iinyath CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro0 MaTeMaTH4ecKOe

BBIP2YKEHUE U YCTIOBUS (TPAHULIBI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBICHIATE OCHOBHBIE IMPUHIOMUIIBL ,HeﬁCTBHH MallvH, HpI/I60pOB u
TCXHHUYCCKUX YCTpOﬁCTB; pa3jindatb YCIOBHA HUX 0€e30I1acHOTO

HCIIOJIb30BAHHUS B IOBCEIHEBHOM KHU3HU

10.9

BhITIONHATE SKCIIEPUMEHTHI 10 UCCIIEOBAHUIO (PU3NYECKUX SIBJICHUN U
MPOLIECCOB C MCHOJIb30BAaHUEM IMPSAMBIX U KOCBEHHBIX U3MEPEHUN; NpU
3ToM (QOopMYyITHpOBaTh MpodieMy (3a7ady) W THUNOTE3Y Y4eOHOTO
JKCIIEpUMEHTA, coOuparb  yCTAaHOBKY U3  MPEIJIOKEHHOTO

060pyz[013aH1/151, MMPOBOAUTH OIIBIT U (I)OpMy.TII/IpOBaTL BbIBObI

10.10

OCYH.[GCTBJBITL npsAMbIC W KOCBCHHLBIC HU3MCPCHUA (1)I/IBI/II-ICCKI/IX

BCJIMYUH, IIPU 3TOM BBI6I/IpaTB OINTUMAJIBHBIN CIOCO0 HU3MCPCHUA U




HCIIOJIB30BaTh U3BCCTHBIC MCTOAbI OLICHKU HOFpGH.IHOCTGfI I/I3MepeHHI>'I

10.11

HccnenoBaTh 3aBHCUMOCTH MEXAY (DU3MYECKMMH BETMYMHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHHUM; IPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (DUKCHPOBATh pe3yibTaThl TOJYYCHHOH 3aBUCHMOCTH
(U3NYEeCKUX BEIWYMH B BUJE TaOIUI] U TPAPUKOB, JIEIaTh BHIBOJBI MO

pe3ysibTaTaM UCCIIEJOBaHUs

10.12

Cobnromate mpaBwia  0e30mMacHOro  Tpyda TP IPOBEICHHH
HCCIEIOBAaHUN B  paMKax Yy4eOHOro SKCIEepUMEHTa, YydeOHO-
HCCIIEA0BATENCKONM M MPOEKTHOM AESATENBHOCTH C HMCIOJIB30BAaHUEM

M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBaHUS

10.13

Pemrate pacu€THbie 3a7aun ¢ SBHO 3aJIaHHON (PU3UYECKOW MOJEIBIO,
UCIONIBb3YS (PU3MYECKHE 3aKOHbl M TPUHLMIBI, HA OCHOBE aHaln3a
yCcIOBUSL  3a/Jadydl  BbIOMpaTh  (PU3MYECKYI0  MOJENb, BBIICIATH
¢uznueckue BeNUYUHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl €€ pellleHus,
MIPOBOJUTH PAcU€Thl U OLEHUBATh PEATbHOCTH MOJTYYEHHOTO 3HAYCHUS

(bU3UYECKO BETUIMHBI

10.14

Pemath ~ KkauecTBEHHBIE  3ajauu: BBICTpAaUBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LEMOUYKY PACCYXKICHHUI € OMOpOod Ha M3ydyeHHbBIE

3aKOHBI, 3aKOHOMEPHOCTH U (1)I/ISI/I‘ICCKI/IG SIBJIICHUS

10.15

Ucnonb3oBath mpu  pemieHdd  yd4eOHBIX 3aJad  COBPEMEHHBIE
UH(GOPMAIMOHHBIE TEXHOJIOTMM Uil TIOMCKA, CTPYKTYPHUPOBaHUSA,
UHTEPIPETallud W TPEJCTaBIICHUs Y4eOHONW M HaydyHO-TOIMYJISIPHOM
uH(bOpPMaIIMKY, MOJYYEHHOW M3 Pa3IUYHbIX MCTOUYHUKOB; KPUTHUECKU

aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

10.16

[IpuBoauTh mpHUMEpHl BKJIaJa POCCUMCKUX U 3apyOekKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOUIETO

MHUpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTHI

10.17

Hcnonp3oBaTh TEOpEeTHYECKHE 3HAHUS MO (PHU3MKE B TIOBCEIHEBHOM
YKU3HU I obecrieueHns 6€30MacHOCTH MpU OOpalleHuH ¢ MpudopamMu
U TEXHUYECKMMH YCTPOWCTBAMH, MJIsi COXPaHEHHUs 3J0pOBbI U

CO6J'IIO,Z[€HI/I$I HOPM 5KOJIOTHUYCCKOTO IMTOBEACHUS B Oprncanmeﬁ cpeae

10.18

PaGoTtaTh B IpyIine ¢ BBINOJHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
IUIaHUPOBaTh  paboOTy  TpYNIbl, palMOHAIBHO  paclpeaessaTh
00s3aHHOCTH M TIJIAHUPOBATh JEATENIBHOCTh B HECTaHIApTHBIX
CUTYyallMsX, aJ€KBAaTHO OILIEHWBATh BKJAJ KaXKJOTO U3 YYaCTHHUKOB

TPYMIIBI B pELIEHHE pacCMaTPUBAEMON PO OIIEMBI




11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

111

JleMoHCTpHpOBaT, Ha TpUMEpax poOjdb W MecTo (U3UKH B
(hopMHpOBaHHK COBPEMEHHOW HAydHOW KapTHHBI MUpPA, B Pa3BUTHU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B TPAKTHYECKON JEATEITbHOCTH

JIOAEH, LIETOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHHBI MUPA

11.2

Y4uTHIBaTh I'PaHULBl IPUMEHEHUS U3YYEHHBIX (PU3NYECKUX MOJEIIEH:
TOYEYHBIN WIEKTPUYECKUHN 3apsll, SAEpHAsl MOJENIb aTOMa, HyKJIOHHAs

MOJIeJIb AaTOMHOTO $i/ipa MpHU PEeIIeHUHN PU3NYECKUX 3aa4

11.3

Pacnio3znaBath (usnueckue sBIeHUs (Mpolecchl) U OOBACHATH UX Ha
OCHOBE 3aKOHOB  DJIIEKTPOJMHAMUKMA H  KBAaHTOBOH  (pu3mKH:
ANIEKTpHYECKass TPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE NCUCTBUSL  TOKa, B3aUMO/ICHCTBIE MarHuTOB,
JNIEKTPOMArHuTHasE WHAYKLIUSA, JEHCTBHE MAarHUTHOTO TMOJS Ha
MPOBOJHUK C TOKOM M JBIXKYIIMUKCA 3apsifi, AJIEKTPOMAarHUTHBIC
KojeOaHus U BOJHBI, NPSAMOJMHEHHOE pacHpOCTpaHEHUE CBeETa,
OTpaXEHUE,  TpeJoMJIeHHe, uHTeppepeHnus, audpakuus ¢
TOJISIpU3allis CBETa, JAWCIepcus cBeta, (hoTolnekrpuyeckuii 3¢ ekt
(boToapdexT), cBeTOBOEC maBICHWE, BO3HUKHOBEHUE JIMHEHYATOTO
CHEKTpa aToMa BOJOPOJAa, eCTECTBEHHass U  HCKYCCTBEHHas

PaaruO0aKTHBHOCTDb

114

OnuceiBaTh  M3Y4YEHHBIE CBOMCTBa  BellecTBa  (DJIEKTPUUYECKUE,
MarHUTHbIE, OMTUYECKUE, SICKTPUUYECKYIO MPOBOJUMOCTD Pa3IMYHBIX
Cpel) U DIEKTPOMArHUTHbIE fABJIEHUS (TIPOILIECCHI), HCIOJIB3YS
(¢u3nueckue BENUYMHBI:  DJJCKTPUYECKUU  3apsAn, CHiIa  TOKa,
JNIEKTPUYECKOE  HAMNpsHKEHUE,  AJIEKTPUYECKOe  COMPOTUBIICHUE,
pa3HocTh moTeHmuanoB, DJIC, paboTa Toka, MHAYKIHMS MarHUTHOTO
noyisg, cuia Awmmepa, cuna JlopeHna, WHAYKTUBHOCTh KATYIIKH,
SHEPTUsl JIEKTPUUECKOTO W MArHUTHOTO IMOJIEeH, Mepuoj] M YacToTa
Kosie0aHuil B KoJie0aTeIbHOM KOHTYpE, 3aps]l U CHJia TOKa B Mpoliecce
TapMOHUYECKHUX ANEKTPOMArHUTHBIX KoJe0aHmii, ¢doxycHoe
paccTosiHMe W ONTHUYECKash CWJIAa JUH3BI, MPU OMUCAHUU TPABUIBHO
TPaKTOBaTh (UIUYECKUH CMBICT HUCHOJB3YeMBIX BEIMYUH, UX
0003HaYeHHs] M EIWHHIBI; YyKa3blBaTh (OPMYNBI, CBS3BIBAIOIINE

JAHHYIO (PU3MYECKYIO BETMYUHY C JPYTUMU BEINYUHAMHU
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OnuceIBaTh HN3YYCHHBIC KBAHTOBBIC ABJICHUSA U IMMPOLCCChI, UCIIOJIb3Y
(1)I/ISI/II-ICCKI/IC BCJIMYUHBI: CKOPOCTHb JJICKTPOMAIHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBCTA, OBSHCPIUA U HUMIIYJIbBC (1)0TOHa, nepuon
nojypacmnaga, OSHCPrud CBA3M ATOMHBLIX AACp;, IIPU ONHMCAHHUUN
IMPpaBUJIbHO TPAKTOBATb q)HSI/I‘IeCKI/Iﬁ CMBICJI UCITIOJIB3YCMBIX BCIIMYHH,
nX 0003HAYEeHHS U CANMHUIBI, YKa3bIBaTb q)OpMYJH)I, CBA3BIBAOIINEC
JaHHYIO (1)I/I3I/I‘~IGCKYIO BCIIMYUHY C APYTUMHU BCIIMYMHAMHA, BBIYUCIIATH

3HaYeHUE (PU3NICCKON BEITHMIUHBI

11.6

Ananu3upoBath (U3NYECKHE MPOLECCHl U SIBJICHUS, MCIOIb3YS
¢u3uyeckue 3aKOHBI W NpUHOUNBL:  3akoH Owma,  3aKOHBI
MOCJIEIOBATEILHOTO W MapajyIeIbHOIO COEIUHEHUsI IPOBOJHHUKOB,
3akoH /[xoyns — JleHna, 3aKOH 2J€KTPOMarHUTHOW WHAYKLHH, 3aKOH
MPSIMOJIMHEHHOTO pacpOCTpaHEHUsI CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHbl ~ IPEJIOMJICHUS  CBETa, YypaBHEHWE  OWHINTEHHA A
dboTodddexra, 3aKOH COXpAaHCHHS DOHEPrUH, 3aKOH COXpPaHCHHS
UMITyJIbCa, 3aKOH COXPAaHEHMS DJJIEKTPUUYECKOro 3apsnia, 3aKoH
COXpaHEHUsi  MaccoBOro  4ucia, mnocrtyinarel bopa, 3akoH
paaMoOaKTUBHOTO paclajga; TMpU 3TOM  pa3iinyaTh  CIOBECHYIO
(hOopMYITHPOBKY 3aKOHA, €0 MaTeMaTUYeCKOEe BBIPAKEHUE U YCIOBHUS

(TpaHuIpl, 00J1aCTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJ'ISITB HAIpaBJICHUEC BCKTOpa MWHAYKIIMKM MArdvuTHOI'O IIOJIA

IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa " CHJIBI HopeHua

11.8

CTpOI/ITB KU  OIIMUCBhIBATb I/1306pa)KCHI/Ie, co3JaBacMoO€ IINIOCKHUM

3€pKajoM, TOHKOU JIMH301

11.9

BBINONHATE SKCIIEPUMEHTHI TI0 UCCIICAOBAHUIO (PH3UYECKUX SBICHHHA U
IPOIIECCOB C MCIOJH30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHUIA; TIPU
3ToM (QOopMYyIHpOBaTh MpodiieMy (3a7ady) W THUNOTE3Y Y4eOHOrO
IKCMIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEIUIOKCHHOTO

060py,Z[OBaHI/IH, IIPOBOAUTD OIIBIT U Q)OpMYHI/IpOBaTL BBIBObI

11.10

OCYH.[GCTBJ'IHTL npsAMBbIC W KOCBCHHBIC HU3MCPCHUA (I)I/I3I/I‘-ICCKI/IX
BCJIIMYMH, IIpU 3TOM BLI6I/IpaTL ONTUMAIIBHBIN CIIOCO0 U3MCPCHUSA U

HCIIOJIb30BaTh U3BCCTHBIC METOAbI OLICHKH HOl"pGIJ.IHOCTGfI I/I3MepeHI/II\/’I

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKMX BEJTUYMH C UCIOJIb30BaHUEM
OpSMBIX H3MEPEHMH; TMpPH STOM KOHCTPYHPOBAaTh  YCTAHOBKY,
(bUKCUpPOBaTh pPE3YAbTATHl MOJYYEHHON 3aBUCUMOCTH (U3NYECKUX
BEJIMYUH B BHJIE TaOIMIl U TPaUKOB, JIeJIaTh BBIBOJBI 10 Pe3yJIbTaTaM

HNCCICIOBaHUA

11.12

Cobmronate mpaBuiia 0€30MaCHOTO TpyAa MpH  I[POBEACHUU




UCCIeIOBaHUNH B paMKax ydeOHOTO OJKCIEpHMEHTa, Yy4eOHO-
HCCJIEIOBATEIBCKON M MPOCKTHOMN NESITEIBHOCTA C MCHOJIb30BAHUEM

M3MEpPUTEIBHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PyI0BAHUS

11.13

Pemate pacu€rHblie 3a7a4d ¢ SBHO 3aJaHHOW (DU3NYECKON MOJEIBIO,
UCTIONB3YS (pu3MUecKre 3aKOHBl M TPHHIMIBI, Ha OCHOBE aHAIHM3a
yCcIOBUSL  3aJayd  BbIOMpaTh  (PU3MYECKYH0 MOJENb, BBIICIATH
¢u3nveckne BeTUYUHBI U (HOPMYIIBI, HEOOXOIUMBIE ISl €€ pelieHus,
IPOBOAMUTH PACUETHI M OLIEHUBATh PEAIbHOCTH MOJYyYEHHOTO 3HAUYEHUs

(bU3UYECKO BETUYHHBI

11.14

Pemats Ka4ueCTBEHHbBIE 3a7a4H: BBICTPaNBaTh JIOTUYECKHU
HEMPOTHUBOPEUHMBYIO IIEMOYKY PACCYKJAEHUU C ONOPOM HA W3yYEHHbBIE

3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/I3I/I‘-I€CKI/I€ SABJICHUA

11.15

Hcnonb3oBath mpu  pemieHMd  yuyeOHBIX 3aJad  COBPEMEHHBIE
MH(OpPMALIMOHHBIE TEXHOJOTHMM JUIsl TIOHWCKA, CTPYKTYpUPOBaHMS,
WHTEpIpeTalii U MPEJICTaBICHUs y4eOHOW U HAY4YHO-TOMYJISIPHOMN
nH(poOpMalNY, MOJYYEHHON W3 Pa3IUYHBIX MCTOYHHMKOB; KPUTUYECKU

aHAJIM3UPOBATH MOJTy4aeMylo HH(POPMALIHIO

11.16

OOBSACHATh MPUHLMUIBI NEHCTBHUS MalIUuH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCIOBHUS HX OE30MACHOTO HCIIOJIb30BAHUS B

MOBCEIHEBHOMN KU3HU

11.17

[IpuBoauTh mpHUMEpHl BKJIaJa POCCUHUCKUX M 3apyOSKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, B pasBUTHUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonps3oBaTh TEOpeTHYECKHE 3HAHUS MO (PHU3MKE B TOBCEIHEBHOM
YKU3HU I obecrieueHns 6€30MacHOCTH MpU OOpaIleHuH ¢ MpudopamMu
U TEXHUYCCKHMMH YCTPONCTBAMH, JJIsi COXPAHEHUS 3I0POBbS MU

CO6J'IIO,Z[CHI/I$I HOPM 3KOJOIHY€CKOI'O IIOBCACHUA B Opr>KaIOIHeﬁ cpeac

11.19

PaGortats B rpymnme c BBINOJHEHUEM Pa3IMYHBIX COIMAIBHBIX pOJIEH,
IUTAaHUpOBaTh ~ pabOTy  TPYMIbl,  pPalMOHATLHO  paclpeneniiTh
00s3aHHOCTH W IUIAaHUPOBATh JESATETHHOCTH B  HECTAHIAPTHBIX
CUTYaIllMsIX, aJeKBAaTHO OIEHWBATh BKJIQJ KaXJIOTO W3 YYACTHHUKOB

IPYIIBI B pellIeHne paccMaTpuBaeMoil pooOIeMsbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
pasjaena

Ko nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O ITO3HAHU A

11

®usnka — Hayka o npupone. Hayunbie
METO/Ibl TO3HAHUA OKpYKarolero Mupa. Poiib
JKCIIEpUMEHTA W TEOpPHUH B  Ipolecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

1.2

MopaenupoBanue GU3HYECKUX SBICHUH W
npoiieccoB. Hayunsie runore3sr. dusndeckue
3aKOHBI W TeopwH. [ paHUIBI TPUMEHUMOCTH
buznyeckux 3aKOHOB. [punnyn
cooTBercTBUsA. Ponp M Mecro ¢uU3MKH B
GOpPMHUPOBAHMHM  COBPEMEHHOW  HAy4yHOU
KapTHHBI MHpa, B MPAKTUYECKON

NESITENLHOCTH TIOAEN

MEXAHHUKA

###Pari#KIIHEMATHUKA

2.11

MexaHndeckoe JABHKCHUC. OTHOCHUTENHLHOCTD
MCXaHUYCCKOI'O JIBMIKCHUA. Cucrema oTcuéra.

Tpaexropust

2.1

2.1.2

[Tepemenienue, cKOpocTh (CpeaHsisi CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) M YCKOPEHHE
MaTepuaIbHOW TOYKH, UX MPOEKIHH Ha OCHU
CUCTEMBI KOOpJIMHAT. CrnoxeHue

NIEPEMELIEHUH U CIIOKEHUE CKOPOCTEN

2.1.3

PaBHOMepHOE u PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE JBIDKCHUE. I'paduxu
3aBUCUMOCTHU KOOpJMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH u nepeMeleHus

MaTCpHaHBHOﬁ TOYKHU OT BPECMCHU




2.14

CBoOoiHOE mageHue. Y CKopeHrne cB0O0HOTO

HaacHus

2.15

KpuBosmueiiHoe nBuxeHue. PaBHOMepHOe
JBUXXCHUC MaTepHaHBHOfI TOYKHU 10
OKPY’KHOCTH. YTIJIOBast CKOPOCTb, JMHEWHAA
CKOpOCTb. [Iepuon u 4acToTa.

LlenTpOCTpEeMUTEIFHOE YCKOPEHHE

2.1.6

TexHnueckue yCTpOMCTBA: CIIUJIOMETD,
JBHKCHHE CHApsAOB, LEIHBIE M PEMEHHBIC

nepeaadn

2.1.7

[IpakTnueckue paboTHI. N3mepenne
MTI'HOBEHHOM CKOpPOCTH. Uccnenosanue
COOTHOUIEHUSI MEXK]y IyTSIMH, ITPOUIECHHBIMU
TEJIOM  3a  TOCJeloBaTelIbHbIE  paBHbIE
NIPOMEXYTKA BPEMEHU IIPU PaBHOYCKOPEHHOM
JBW)KEHUH C HAYaJbHOM CKOPOCTBIO, PABHOMU
Hymo. M3ydeHue IBH>KEHUS MIapuKa B BA3KOU
xuakoctu.  M3ydyeHue  NBIKEHUs — Tena,

OpOIIEHHOTO TOPU30HTATHHO

2.2

##HParf## IMHAMUKA

2.2.1

[Tpunuun OTHOCHUTEIIbHOCTH [anunes.
IlepBoiii 3akoH HproToHa. WMHepuuanbHbie

CUCTEMBI OTCUETa

2.2.2

Macca tena. Cuna. IlpuHuun cynepno3uiuu

CHII

2.2.3

Bropoii 3akon HproToHa s MaTtepHaibHOMI
TOYKM B HHEPIHUAILHOW CHCTEME OTCYETa
(MCO). Tpermit 3akoH Heloorona ans

MaTCpHAJIbHBIX TOUCK

2.2.4

3akoH BCEMHPHOT'O TATOTCHUA. Cuna TsHKeCTH.

HepBaﬁ KOCMHUYCCKAsA CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyrocru. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TtpeHue. Cuna TpeHus

CKOJIBXKCHHA n culia TPCHUMA ITOKO.

Kosddunment tpenus. Cuna conmpoTUBICHUS




IMpU ABWXKCHUU TECJIa B ) KUAKOCTHU HUJIU a3

2.2.7

[TocrynmarenbHOe U BpamiaTelbHOE JIBIKEHHE

a0COJIIOTHO TBEPJIOTO Telia

2.2.8

MoMeHT CHIIBI OTHOCHUTEIBHO OCH BpaliCHUA.
[Ime4o cunbl. YcioBus paBHOBeCHs TBEPAOIO
tena B UCO

2.2.9

TexHuyeckue  yCTpOMCTBA:  IMOJIIUITHUKH,

JABMIKCHUEC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktrueckue paboTel. M3yueHue IBUKEHHS
Opycka 10 HAaKJIOHHOM IIJIOCKOCTH O]
JIEMCTBUEM HECKOJIBKUX cwil. MccrnenoBaHue
3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAFOIIUX
B jAedpopmMupyeMoll NpyKHHE U PE3UHOBOM
oOpa3lie, OT BEIMYMHBI HX JAedopmariuu.
HccnenoBanue ycioBHil paBHOBECHS TBEPAOTO

TeJa, UMEIOIIEro OCh BpallleHus

2.3

##HPar###3AKOHBI COXPAHEHU S B MEXAHUKE

Nmnynbc MaTepuanbHOW TOYKH, CHUCTEMBI

2.3.1 MaTepUalbHBIX TOYEK. MMmynabc cuibl U
U3MEHEHHE UMITYJIbca Tea

232 3akoH coxpaHenusi wumnyiasca B HCO.

o PeakTuBHOE JABIKEHUE

2.3.3 Pabora cuibl

2.34 MouHOCTE CUIIBI

. Kunernueckasi sHeprus MaTepuanbHONH TOUYKH.

o Teopema 0 KUHETUYECKOW YHEPTUH
[MorennmaneHas osHeprus. [loTeHumanbHas

236 SHEprus YIPYTO nepopMUPOBAHHOM

o npyxunsl. [loTeHnmanbHas dSHeprus Tena
BOJIM3M MOBEPXHOCTH 3eMIIU
[ToTeHnManpHble U HEMOTEHIIMATbHBIC CHIIBL.

237 Csi3b  pabOTHl HEMOTEHIMATBHBIX CHUJI C

HN3MCHCHHUCM MEXaHUYEeCKOM SHEPrun

CHUCTCMBI TCII. 3akoH COXpPaHCHUA




MEXaHUYECKOM SHEPruun

2.3.8 Yupyrue u Heynpyrue CTOIKHOBEHHUSI
239 TexHu4ecKkue yCTpOWCTBA: JBUIKEHHUE PaKET,
o BOJIOMET, KOTEp, NPYKUHHBIN ITUCTOJIET
[IpakTnueckue pabGoTel. M3yuenue cBs3u
23,10 CKOPOCTEM TeJII IpU HEYIpyroMm yzaape.

UccnenoBanue cBsizu  pabOTBI  CHIIBI €

M3MEHECHHEM MEXaHHISCKOM OHEPruu TCjIa

MOJIEKVJIAPHASA ®U3NKA U TEPMOAMHAMUKA

3.1

#i#Par###OCHOBBI MOJIEKVJISPHO-KUHETUUYECKOM TEOPHUU

3.1.1

OcHoBHbIE TI0JIOKEHHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPHUH. BpoyHoBckoe
neuxenue. J{uddysus. Xapakrep ABUKEHUS U

B331/IMO)I€I71CTBI/I5[ JacCcTHll BEIICCTBa

3.1.2

Mogenu CTpoeHus Ta30B, KHUJIKOCTEH W
TBEPABIX TeN W OOBSCHEHHE  CBOWCTB

BEIECTBA HA OCHOBE ITHUX MOJIEIIEHN

3.1.3

Macca wmonekyn. KonudecTBo BemiecTsa.

[TocrosnHas ABoraapo

3.1.4

TemmoBoe paBHOBecue. Temmeparypa u €€

u3Mmepenue. [lkana remneparyp Llenbcus

3.1.5

Mogens  UIealbLHOro rasa. OcHoOBHOE
ypaBHEHUE MOJIEKYIISIPHO-KHUHETUYECKON

TCOPHUH UACATIbHOI'O Ira3a

3.1.6

AOGcomoTHas TemrepaTypa Kak Mepa cpeaHei
KUHETUYECKOM SHEPruu TEIUIOBOTO JBIKECHUS

yactul rasa. [llkana remneparyp KenbBuna

3.1.7

VpaBuenne Knaneiipona — Mengeneesa.

3akoH JlanbTOHA

3.1.8

I"a30BEI€ 3aKOHEI. I/ISOHpOHCCCH B NACaJIbHOM
ra3c¢ ¢ IIOCTOAHHBIM KOJHYCCTBOM BCHICCTBA:

U30TepMa, U30Xopa, u3obapa

3.1.9

TexHudyeckue  ycTpOWCTBA: TEPMOMETP,

6apometp




3.1.10

[Ipaktuyeckue paboTsl. M3mepenune Macchbl
BO3JlyXa B KJIaCCHOM KoMHare. MccienoBanue
3aBUCUMOCTHU MEX/1y apaMeTpaMy COCTOSIHUS

pa3pekeHHOTOo ra3a

3.2

OCHOBbI TEPMOAMHAMUKN

3.21

TepmonnHamuueckass cucrema. BHyTpeHH:s
DHEPrus TEPMOJMHAMMYECKOW CHUCTEMBI U

CITOCOOBI €€ M3MEHEHUS

3.2.2

KonunuectBo Temnotel u pabora. BHyTpeHHss

OHEPTHUA OJHOATOMHOI'O NACAJIBHOTO Ira3a

3.2.3

Buapl Ttemmomnepenayu: TEIIONPOBOIHOCTD,
KOHBEKIIMS, M3NydeHue. TermmoéMKoCTh Tena.
VnenpHasgd TEmI0EMKOCTEL BellecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILIONEPpCaa4YC

3.2.4

[IepBslii 3ak0H TepMoanHAMUKU. [IprMeHeHne
IIEPBOTO 3aKOHa  TEPMOJIUHAMUKHU K
u3onpoueccam. I'papuueckas UHTEpIIpeTaLUs]

paboThl Taza

3.2.5

TemmoBsie MamuHbl. [IpUHIUIBL  OEHCTBUA
TEIJIOBBIX MamuH. [IpeoOpa3oBanus sHEpPTrUH
B TewIoBbIX MamuHaxXx.  KoaddunueHnt
nosie3Horo  aewicteus  (mamee —  KIIM)

terioBoi Mamunsbl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoii 3aKOH TEPMOJMHAMHUKHU.
HeobOpatumocts  mporeccoB B OpUPOJIE.
TemoBbie JIBUTATEIIH. DKOJIOrHYecKue

HpO6J’I€MH TCIIOOHCPICTUKHU

3.2.7

Texuuueckue yCTpOIiCTBa: JBUTaTeNb
BHYTPEHHETO CTOpaHMs, OBbITOBOM

XOJIOANJIbHUK, KOHAUIHOHEP

3.2.8

[IpakTuyeckue paboTsl. 3MepeHue yaenbHOR

TEIUIOEMKOCTH

3.3

###Par### AT PETATHBIE COCTOSHU A BEILIECBA. ®A30BBIE

INEPEXO/IbI




3.3.1

[Tapoo6pa3zoBanue u koHAeHcauus. Vcnapenue
" KHUIICHUE. VYnenoHas TEIUIoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMITEPATYPhI

KHUIICHUA OT JaBJICHUA

3.3.2

AOCONMIOTHAE W OTHOCHWTENBbHASA BJIAXHOCTH

BO31yxa. HacelmenHbIi nap

3.3.3

Teépnoe TEJIO. Kpucrannnueckue u
amopdHbie Tena. AHH3OTPONHUS  CBOMCTB
KPHUCTAJIOB. Kunakue KPUCTAJIBL.

CoBpemeHHbIEe MaTepuabl

3.34

[InaBneHnne wu KpuctauM3anus. YJelbHas

TeruioTa miasnenus. Cyonumanus

3.35

VYpaBHEHHE TEIIOBOTO OaaHca

3.3.6

TexHuueckue yCTpOMCTBA: THUTPOMETP U
IICUXPOMETP,  KaJIOPUMETP,  TEXHOJOTHUHU
IIOJIy4EHHUsI COBPEMEHHBIX MaTEpPHAIIOB, B TOM

YHUCJIC HAHOMATCPpHUaJIOB, U HAHOTCXHOJIOTUU

3.3.7

[IpakTnueckue paboTHI. Nsmepenne

BJIAXKHOCTHU BO3JyXa

OJIEKTPOAMHAMUKA

4.1

##HPar### O JIEKTPOCTATHUKA

41.1

OnekTpu3anus Tell. DJIeKTpudeckuil 3apsa. JBa

BU A DJICKTPUYCCKUX 3apsA10B

41.2

HpOBO)IHI/IKI/I, JUDJICKTPHUKH n

MMOJIYIIPOBOAHUKHU

4.1.3

3aKoH COXpPaHCHHUA IJICKTPUICCKOI'O 3apsga

414

Bsaumopneticteue 3apsnoB. 3akoH Kynona

4.1.5

DneKTpuIecKoe moJe. Hanpsx€nnocts
JIEKTPUYECKOTO TOJIA. ITpuHIMI
cyneprnosunuu.  JIuHMM  Hanps>KEHHOCTH

QJICKTPHUYCCKOTO II0JIA

4.1.6

PaGora cun QJICKTPOCTATUYCCKOI'0  IMOJIA.

ITotennuman. Pa3HOCTEH TOTEHIINAIIOB

4.1.7

HpOBOI[HI/IKI/I U JUSJICKTPUKU B IMOCTOSAHHOM




SJICKTPUUICCKOM TI0JIC. I[I/IE)JIGKTpI/I‘-IeCKaSI

IIPOHUIIAEMOCTD
ONEeKTPOEMKOCTD. Konpnencarop.
4.1.8 OneKTpOEMKOCTh  IUIOCKOTO  KOHJIEHCAaTopa.
DHeprus 3apsHsKeHHOTO KOHJIEHCAaTopa
TexHudyeckue  ycTpOWCTBA:  3JIEKTPOCKOIL,
419 AIIEKTPOMETP, AJIEKTPOCTATUYECKAs 3aIUTa,
o 3a3eMJICHHUE 3JIEKTPONpUOOpOB, KOHAEHCATOP,
KCEpPOKC, CTPYHHBIN IIPUHTED
4110 [IpakTnueckue paboTHI. N3mepenne

ANEKTPOEMKOCTH KOHIEHCATOpa

4.2

#HHHPar##HII0CTOSHHBIN DJIEKTPUYECKHI TOK. TOKU B

PA3JIMYHBIX CPEJAX

YcaoBus CYIICCTBOBAHUA IIOCTOSITHHOI'O

421 3IEKTPUUECKOTO ToKa. McTounnku Toka. Cuina
ToKa. [1oCTOSIHHBIN TOK
4.2.2 Hampsixenune. 3akon Oma 11 ygacTka 1enu
423 DJIEKTPUYECKOE CONPOTHUBJIEHUE. Y IETBbHOE
o COTPOTHBIICHUE BEIIeCTBa
424 [TocnenoBarenbHOE, napajuiesibHOe,
o CMEIIAaHHOE COEAMHEHNE TPOBOIHUKOB
PaboTa anekTpuueckoro Toka. 3akoH Jkoyis
4.2.5
— Jlenna
4.2.6 MOoONTHOCTB JEKTPUUYECKOTO TOKA
anektpoaBkymas cuna (manee — DJIC) wu
r BHYTpPEHHEE CONMPOTUBICHUE UCTOYHHKA TOKA.
o 3akon Oma g1 TONHOM  (3aMKHYTO)
anekTpuueckoil nenu. Kopotkoe 3ambikaHue
DNEeKTpOHHAs MIPOBOAUMOCTH TBEPABIX
428 METaJUIOB.  3aBUCUMOCTb  COIPOTUBIICHUS
o METaJIOB oT TEMIIEpaTyphI.
CBepxX1mpoBOIUMOCTh
429 DneKkTpuyeckuii ToKk B Bakyyme. CBolcTBa

OJICKTPOHHBLIX ITYYKOB




4.2.10

[MonynpoBoaauku. COOCTBEHHAS U MPUMECHAS
MPOBOJIMMOCTh TOJIYMPOBOIHUKOB. (CBOHCTBA

p-n nepexona. [ToyynpoBoiHUKOBBIE TPUOOPHI

4.2.11

ONEeKTpUYECKU  TOK B DJIEKTPOJIUTAX.
DNEeKTPOINTHYECKAs JUCCOLUALU.

DIIEeKTPOIu3

4.2.12

DNEeKTPUYECKUM TOK B rasax.
CaMOCTOSITENBHBI M HECAMOCTOSITEIbHBIA
pa3psaa. PaznuuHble THIBI CaMOCTOSTEIBHOTO

pazpsaa. Monnus. [1nasma

4.2.13

Texanueckue yCTpOMCTBA: aMIIepMeTp,
BOJBTMETP, pPEOCTaT, HWCTOYHHKH  TOKAa,
3JIEKTPOHArpeBATEIbHbIE puoopHI,
JNEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP
CONIPOTHBIICHUS, BAaKyyMHBIN MO/,
TEPMHUCTOPBI u (boTOope3nCTOpHI,

MOJTYITPOBOTHUKOBBIN JTHOJI, TAIbBAHUKA

4.2.14

[IpakTuueckue paboTHI. Nzyuyenune
CMEIIAHHOTO COEMHEHUSI PE3UCTOPOB.

N3mepenne DJIC HUCTOUYHMKA TOKa M €ro
BHYTpPEHHEro comnpoTusieHus. HaOmoaenue

OJICKTPOJIMU3a

11 KIJACC

Kon Koanposepsiemoro
pasaena 3J1eMEeHTAa

IIpoBepsiemMble Y1eMEHTHI COIEP:KAHUS

4

SJIEKTPOAMMHAMUKA

##HHPar##H#MAT HUTHOE I10JIE. QJIEKTPOMATHUTHAS MHAYKIWA

43.1

IlocToganupie MarsuThel. B3amMmopeiicTBue

INOCTOAHHBIX MarHuTOB

4.3

4.3.2

MarautHoe moJie. BekTop MarHUTHOU
vHaAyKuuu.  [IpuHnun — cyneprno3uuuu.
Jlunun wmarnutHOM uHAYKUMU. Kaptuna

JUHUM  MAardHuTHOM  MHAYKIUU  T0JIA




IIOCTOAHHBIX MAarHuTOB

MarnuTtHOE 10JI€ IIPOBOJHUKA C TOKOM.
Kaptuna nuHUI 1108 JJIMHHOTO MHPSIMOTO

IMPpOBOAHMKA MW 3aMKHYTOI'O KOJIBLICBOI'O

433 MPOBOJHKMKA, KAaTyIKA ¢ TOKOM. OmbIT
Opcrena. B3anmoeiicTBue NpoBOAHUKOB C
TOKOM
4.3.4 Cunia AMmriepa, e€ MOIyJb ¥ HalIPaBJICHHUE
Cuna JlopeHiia, €€ MOJTy/b U HaNpaBIICHUE.
JIBm>keHHne  3apsyKEHHOW  YacTUIbl B
435 OJHOPOJIHOM MAarHuTHoM Tojie. PaGorta
cunel Jlopenna
4.3.6 SIBieHue ANEKTPOMArHUTHOM MHAYKLINUN
4.3.7 [ToTox BeKTOpa MarHUTHOM MHAYKIIUN
OJIC nHaykiuu. 3aKOH 3JIEKTPOMAarHuTHOM
438 uHaykunu Gapanes
BuxpeBoe snektpuyeckoe moise. IC
UHAYKUAA B TPOBOJHUKE, IBUXKYIIEMCS
4.3.9 TIOCTYNATENbHO B OJHOPOIHOM MAarHUTHOM
noJie
4.3.10 [IpaBuiio Jlenna
NHayKTUBHOCTG. SIBIIEHHE CaMOUMHIYKIHH.
43.11
OJIC camouHAYKIIMU
DOHeprusi MarHUTHOTO TIOJNS KATYIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE T0JIE
TexHuueckue  yCTPOWCTBA:  IOCTOSIHHBIE
4314 MarHHThI, AIIEKTPOMATrHUTBHI,
ANIEKTPOIBUTATEb, YCKOPUTEIH
AIIEMEHTApPHBIX YaCTHUII, HAYKIIMOHHAS M1eYb
[IpakTuueckue paboTHI. Nzyuenue
4315 MarHUTHOTO TIOJII KAaTYIIKH C TOKOM.

HccnenoBanue OeHCTBHS  MOCTOSHHOTO

MaravTa Ha paMKy C TOKOM. HccnenoBanue




SABJICHUA BHGKTpOMaFHHTHOﬁ HHAYKIUU

KOJIEBAHWA 1 BOJIHBI

5.1

###PartHHH#MEX AHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

Konebarenbnas cucrema. CBoOogHbIe
kosieOanus. ['apMoHHMUeckue KoscOaHusI.
IMepuon, wacrora, amrmmryna u  (asa

KoJe0aHuit

5.1.2

[IpyxxunHHBIM MasTHHK. MaTeMaTH4ecKuit

MasTHHUK

5.1.3

VYpaBHEeHHE TapMOHMYECKHX KOJEOaHMII.
Kunemaruueckoe " JUHAMHAYECKOE

OIIMCAaHNE KOJIEOATENHHOTO ABUKECHUSA

5.1.4

[IpeBpamenue SHEPIUU pu
TapMOHHUYECKUX KOJICOaHMIX. CBi3p
aMIUTATYTBI KOJIeOaHnI HCXOIHOU
BEJIMYMHBI C aMIUIMTYJaMu KoJjieOaHui eé

CKOPOCTH M YCKOPEHUS

5.1.5

KonebGarenbupiii  koHTYp.  CBOOOAHBIC
JJIEKTPOMAarHUTHBIC KoJieOaHus B
UJCATLHOM  KOJICOATEIbHOM  KOHTYpE.
AHAJIOTUST MEXKIYy MEXaHUYCCKUMHU M
3JIEKTPOMArHUTHBIMH KOJIEOAHHMSIMH.

®opmyna Tomcona

5.1.6

3aKoH COXpPaHCHUA SHEPIrUU B HACAIIBHOM

KoJie0aTeIbHOM KOHTYpPC

5.1.7

BoinyxeHHBIE MEXaHUYECKUE KoJeOaHusl.
Pesonanc. Peszonancnas KpUuBasl.
Brinyxnennsie JJIEKTPOMAarHUTHbIE

KoJIeOaHusl.

5.1.8

Ilepemennbiii  TOK.  CHHYyCOMIAJIBHBIN

HepeMeHHLIﬁ TOK.

5.1.9

MoIHOCTh NEPEMECHHOTO TOKa.
AMHJII/ITYJIHOC n HeﬁCTByIOLHCC 3HA4YCHHC

CHJIbI TOKA U HAITPSXKCHU A




5.1.10

Tpaucdopmarop. [IponusBoacTBo, nepegaya
U TNOTpeOJICHUE 3IEKTPUUYECKOI 3HEprHH.
OKOJIOTUYECKHE PUCKHU IPU MPOU3BOJICTBE
IEKTPUYECKOU DHEPIUH. KynsTypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B

HOBCEIHEBHOU KU3HU

5.1.11

Texnuueckue ycTpoiicTBa: ceiicmorpad,
3JIEKTPUYECKUN 3BOHOK, JINHUA

QJICKTponepeaavd

5.1.12

[Ipaktnueckue pabotel. HMccnenoBanue
3aBUCHUMOCTHU TIE€pHOJIa MajbIX KojeOaHUM
rpy3a Ha HUTHU OT JUIMHBI HUTH U MaccChbl
rpy3a. MccnenoBanue nepeMeHHOro Toka B
HeNu U3 TOCJIeI0BaTeNIbHO COETUHEHHBIX

KOHJIEHCATOPa, KaTyIIKU U pe3rucTopa

5.2

##HHPar##HH#MEX AHNYECKUE U DJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

Mexanuyeckue BOJIHBI, yCIIOBUS
pacnpoctpanenusa. Ilepuon.  CkopocTb
pacnpocTpaHeHuss W JAJUHA  BOJIHBL

HonepeqHHe " IIPOAO0JIbHBIC BOJIHBI

5.2.2

###Par### Nurepdepennusa u audpaxiys

MEXaHUYCCKHUX BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. ['pOMKOCTh 3BYKa.

BricoTa Tona. TemOp 3ByKa

5.2.4

DJIEKTPOMarHUTHBIE  BOJIHBL. Y CIIOBUSA
U3Iy4eHUs]  DIEKTPOMATrHUTHBIX  BOJIH.
B3anmuas opueHTtanus BektopoB E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHC B BAKyyM¢€

5.2.5

CBoHMCTBa  JIGKTPOMArHUTHBIX  BOJIH:
OTpa)keHHe, MpeJOMIICHUE, MOJSpU3aIMs,
mudpakius, uHTepdepenuus. CKOpoCTbh

OJICKTPOMAIrHUTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMArHUTHBIX BOJIH.
[IprmeHeHne 3JIEKTPOMArHUTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

[IpyHUMOBI paguoCcBsI3U M TENEBUACHUS.
Pannonoxanusi. DNeKTpOMarHuTHOE

3arpsi3HEHHUE OKPYKAIOIICH CpeIIbl

5.2.8

TexHu4ecKkue yCTpPOWCTBA: MY3bIKAJIBHbBIC
UHCTPYMEHTBI, YJIBTPa3BYKOBAsI
JUAarHOCTHKa B TEXHHUKE M MEIULIHHE,
panmap, panuoONpUEMHHK, TEJEBU30D,

aHTeHHa, TenegoH, CBU-neus

5.3

H#H#HPar#H#OIITUKA

531

[IpssMonMHEHOE pacnpoCTpaHEHUE CBETa

B OJIHOpOJHOM cpene. JIyu cBera

5.3.2

OtpaxeHue cBeTa. 3aKOHBI OTPAKEHUS
cBeta. [loctpoeHne m300pakeHuid B TUIOCKOM

3epKaiie

5.3.3

IIpenomiienne cBera. 3aKOHBI MPETIOMIICHUS
CBETA. AOGCOJTIOTHBIN MOKa3aTelb

IMPECIOMIICHUSA

5.3.4

[Tommoe BHYTpPEHHEE OTpaKEHUE.
[IpenenbHbIld yroJl MOJTHOTO BHYTPEHHETO

OTpaAXKCHUA

5.3.5

Hucnepcusi  cBera. CnoXHbBIM  COCTaB

ocnoro cBeta. L{Bet

5.3.6

Cobuparonue ¥ pacceuBarolllne JMH3bI.
Tonkass nuH3a. DOKYyCHOE paCCTOSHUE H
ONTHYECKass  cuja  TOHKOW  JIMH3BL
[TocTpoenne nzobpaxkeHuii B cOOMparommx
U pacceuBarouux JuH3ax. Dopmyna
TOHKOW JIMH3bl. YBEJIMYEHHUE, JaBaeMoe

JIMH30U

5.3.7

Hpez[enbl IMPUMCHUMOCTH FCOMeTqueCKOﬁ

OIITUKHU

5.3.8

Wntepdepennuss  cBera.  KorepeHTHble
HCTOYHUKHU. Ycnosus HaOIrI01eHUS
MaKCUMYMOB u MUHHMYMOB B

UHTEepPEPEHIIMOHHON KapTHMHE OT JBYX




CI/IH(i)a?»HLIX KOTCPCHTHBIX UCTOYHHUKOB

Hudpakmus  cera.  JudpakuuoHHas
pemérka. YciaoBue HaOMIOACHUS TIABHBIX
5.3.9 MaKCUMYMOB npu naJeHun
MOHOXPOMAaTHYECKOTO CBeTa Ha

T(QPaKIUOHHYIO PEIIETKY

5.3.10 [Monsipu3anus cBera

TexHu4eckue yCTpOMCTBA: OYKH, JIyIa,

¢doToanmnapar, NPOEKIMOHHBIN ammapar,

5.3.11 MHUKPOCKOTI, TEJIECKOTI, BOJIOKOHHAs
OIITHKA, TU(ppaKIOHHAs pemeérka,
TIOJISIPOH T
[IpakTnueckue paboTHI. N3mepenne

312 nokasarens npenomicHus. Mccnenosanue
5.3.1

CBOWCTB  M300pakeHWM B JIMH3aX.

HabGmronenue aucnepcun cBeTa

DJIEMEHTBI CITIELIUAJIBHOM TEOPMM OTHOCUTEJIBHOCTH

['panunbl TPUMEHMMOCTH KJIACCHYECKOU
MEXaHUKH. [MocTynatet TEOpUU
6.1 OTHOCHUTEIIbHOCTH: WHBapHAHTHOCTD
MOJYJII CKOPOCTHM CBEeTa B BakKyyMe,

MPUHIIMIT OTHOCUTEIBLHOCTH DUHIITEHHA

OTHOCHUTETTLHOCTH OJTHOBPEMEHHOCTH.
6.2 3aMelUIeHHEe BPEMEHM M COKpAaIEHHUE

JUINHBI

6.3 DHeprus ¥ UMIYJIbC CBOOOHOM YaCTHIIBI

CBs3bp Macchl € 3HEprued M HMMITYJIbCOM
6.4 CBOOOJHOM YacTHLIbl. OHEprust MOKOs

CBOOOIHOM 4aCTHULIBI

KBAHTOBAS ®U3UKA

7.1

#i##HPar###JIEMEHTBI KBAHTOBOM OIITUKU

®otonsl. Popmyina Ilnanka cBsi3u 3HEprun
7.11 doroHa ¢ ero uyacToTod. OIHeprus u

UMITYJIbC GOTOHA




7.1.2

OtkpsiThe U uccienoBanue Gorodddexra.

OnbIThI AT. CroieroBa. 3aKOHEI

dotorddekra

7.1.3

YpaBHeHue DOHHIITENHA IS

dororddexra. «KpacnHas TPaHUIIA»

dotorddekra

7.1.4

Hasnenue ceera. Onbitel [1.H. JlebeneBa

7.1.5

XUMHYECKOE JIEMCTBUE CBETA

7.1.6

TexHUYeCKHEe yCTPOMCTBA: (DOTOIIIEMEHT,
dboTomaTUHK, COJIHEYHAs Oarapes,

CBETOIUOT

7.2

CTPOEHUE ATOMA

7.2.1

Mogens atoma TomcoHa. OMBITEI
Pezepdopna mo uccneoBaHui0 CTPOSHUS

aTomMa. HnaHeTapHaﬂ MOJCIb aToMa

71.2.2

[Toctynartsl bopa. N3nyyenue u
norjouieHre (GOTOHOB TpU  TMEpexoie
aToMa C OJHOTO YpPOBHS DSHEPrUHM Ha
npyroi. Buasl ciektpoB. CekTp ypoBHEM

OHEPIrur aroMa BOAOpOJa

7.2.3

BomnHoBEIe cBo¥icTBa 4acThll. BOJHEI Ie
Bporiins. KopnyckynsapHo-BoIHOBO#
nyanu3M.  Jludpakius SJIEKTPOHOB  Ha

KpucTajiilax

71.2.4

CroHTaHHoe H BbIHYXXJICHHOC H3JIYUCHUC.

YcTpoiicTBO U pUHIMIT pabOTHI J1a3epa

7.2.5

TexHuyeckne YCTPOWCTBA: CIEKTPAJIbHBIM
aHanmu3 (CIEKTPOCKOM), J1a3ep, KBAaHTOBBIN

KOMIIBIOTED

7.2.6

[Ipaktuyeckue  pabotel.  HaGmonenue

JINHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoasl Ha6J'IIO)IeHI/I$I U peructpanuu

QJICMCHTAPHBIX YaCTUL]




7.3.2

OTkpbITHE  PAAMOAKTUBHOCTU.  ONBITHI
Pesepdopna mo ompenencHuio cocraBa
paauoakTHBHOTO u3nmydeHus. (CBoiicTBa
anbda-, 6era-, raMMa-u3TydeHus. BiusHue

PAAUOAKTUBHOCTU HA JKUBBIC OPraHU3MbI

7.3.3

OTkpblTHE  OPOTOHA U HEUTpPOHa.
Hyxnonnass moznens sinpa ['eitzenbepra —
WBanenko. 3apsg sapa. MaccoBoe 4uciio

anapa. 3oTonsl

7.3.4

Annda-pacna. DNEeKTPOHHBIN "
NO3UTPOHHBIK  OeTa-pacnaj. l'amma-
U3ITy4YeHHeE. 3aKk0OH  pPagMOAaKTHBHOIO

pacmnana

7.3.5

OHeprusi CBSI3M  HYKIIOHOB B SIIpE.

Snepubie cunbl. Jledekt Macchl sapa

7.3.6

Snepupie peakumu. JleneHue W CHHTE3

aaep

7.3.7

S nepHbriit peaxkTop. TepMosiiepHbIi
cunte3. [lpoGrembl U  MEPCHEKTUBBHI
SJICPHOM  DHEPreTHKU.  IKOJOTHUYECKUE

ACIICKThI H,I[CpHOﬁ OHCPI'CTUKHU

7.3.8

OnemeHTapHble  4acTulbl.  OTKpbITHE
MO3UTPOHA. OyHaaMeHTalbHbIE

BSaHMOﬂCﬁCTBHﬂ

7.3.9

TexHudyeckue  YCTpOWCTBa:  JO3UMETP,
KaMmepa Bunbcona, smepHBId peakTop,

aroMHasa 0oMm0a

7.3.10

[Ipaktuyeckue pabotsl. MccrnepoBaHue
TPEKOB YaCTULL (mo TOTOBBIM

doTtorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mHoro Heba. CoszBe3mus, sSpKue

3Bé3I[BI, IJIaHETHI, UX BUIAUMOC IBUKCHUC

8.2

Conneunas cucteMa. IlmaHeTel 3eMHOI




rpynnel.  IDmaHersl-ruranTel M UX
CIIYTHMKH, KapJIMKOBBIE ILIaHEThL. Maibie

testa COJTHEYHOM CUCTEMBI

8.3

Comnne, ¢otochepa wu  armocdepa.

CotHEeUHAas aKTUBHOCTH

8.4

Wcrounuk sueprun CosiHua u 3B€371

8.5

3BE31bI, MX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETHMMOCTb, Paauyc, TeMIIEpaTypa,
170:¢ B3aUMOCBSI3b. Huarpamma
«CTIEKTPAJBHBIA ~ KJIacC — CBETUMOCTHY.
3BE3apl  VIABHOW  TOCIEIOBATEBHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTBb» IS

3BE3/] TJIABHOM MMOCIIEA0BATEILHOCTH

8.6

H##HPar###BuyTpeHHee  cTpoeHHe  3BE3Z.
COBpeMeHHBIe MpEaACTaBJICHUA (6]
npoucxoxaeHun u sBomormu CosHIa U

3BE31. DTaIlbl )KU3HU 3BE3NT

8.7

Mneunsii  Ilytb — Hama [amakTtuka.
CnupanbHas CTPYKTypa lanaktukwu,
pacrpeneneHue 3BE3N, Ta3a U IBUIN.
[Tonoxenne wu nBwkenue ConHua B
['amaktuke. Ilmockas wu  cdepudeckas

IMOACHUCTEMBI I'amakTuku

8.8

Tunel ranaxktuk. Pagworamaktuku u

KBazapbl. UEpHBIE IBIPHI B A/Ipax rajJakTHK

8.9

Bcenennas.  Pacmiupenune — BcesieHHOI.
3akon XaOOma. Pasz0Oeranue ramakTHK.
Bospact u pammyc BcenenHou, Tteopus
bonbmoro B3peBa. Mogens «ropsuen

Bceenennoin». PennkroBoe nsnydenue

8.10

MacmtabHast ~ cTpykTypa  Bcenennoil.
Meraranaktuka. Hepeménnbsie npoOiemsl

ACTPOHOMHU




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» @usuka. 10 knacc. Mskumes I'.4., byxosues b.b., Corckuit H.H.; nox
penakmueit [laphentreBoit H.A. AkninonepHoe ob6mectBo «M3aaTeancTBO
«IIpocsewenue»

» @usuka. 11 knacc. Msxuies I'.4., byxosues b.b., Hapyrun B.M.; nox
penakmueit [laphentreBoit H.A. AkiinonepHoe o6mectBo «M3aaTeancTBO

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

Metoaudeckoe mocooue st yauTess, Caut WWW.Prosv.ru

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

bu6muoreka [IOK https://m.edsoo.ru.

https://infourok.ru

https://lesson.edu.ru

https://multiurok.ru
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