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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOTO YypOBHSI Ha YPOBHE CPEAHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMI K pe3ysbTaTam
OCBOEHHS OCHOBHOUM 00pa3oBaTesNbHON Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Taxxke c yué€rom ¢enepanbHON palbodeil MmporpamMmbl BOCIHMTAHHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENbHBIX
OpraHu3aluaXx Poccuiickon denepanuu, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

Copepxanue mnporpaMMbl 1Mo (u3UKe HampaBieHO Ha (HOpPMHUpPOBaHHE
€CTEeCTBEHHO-HAYYHOU KapTUHbl MHupa oOyuawomuxcs 10-11 xmaccoB mpu
oOydeHHH X Qu3rKe Ha 6a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-IESITEIbHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBercTBYyeT Tpeboanusm OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaNpeIMETHBIM pe3yjibTaTam
oOydeHHMsI, a TaKKe€ YUYHUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHBIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro OOIIero
o0pa3oBaHus, MJIAHUPYEMbIE PE3YJIbTaThl OCBOEHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

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

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMUS;

e cojepkaHue yueOHoro npeamera «Ou3nka» mo rogaMm o0yyeHHsl.

dusrka Kak Hayka O HaumOosiee OOIIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBe yueOHOro MpeaMeTa B IIKOJIE, BHOCUT CYLECTBEHHBIN BKJIaJ B CUCTEMY
3HaHHU 00 oKpykaromeMm mupe. [IkonpHbIN Kype PU3NKN — cucTeMOoOpa3yomuii
JUIS €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, OCKOIbKY (PU3UUYECKHE 3aKOHbI
JIe)KaT B OCHOBE TMPOIIECCOB U SIBJICHUHN, H3y4YaeMbIX XHMHEH, OMOJIOrHeH,
bu3mdeckoii reorpadueri u  acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
OpUMEHEHHE (U3MYECKUX 3HAHUWA  ONpeNeNseT XapakTep U pa3BUTHUE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4eHHs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
W3yuyenne (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBAHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOydarommxcs, B (pOpMHpOBaHHE YMEHHH MPUMEHSThH
Hay4YHbII METO]I MO3HAHU MPU BBIOJHEHUH UMH Y4€OHBIX HCCIEOBaHUM.

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 SBISETCS JOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3AesioB (PU3MKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW Marepuan Kypca (GU3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE TPEACTABICHUN O CTPYKTYpPHBIX YPOBHSX MaT€pUHU, BELIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus nOpeanojaracT HCIOJIb30BaHHUE
I'YMaHUTApHOTO TOTEHIMaNa (U3MYECKOM HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuUTMEM OOIIECTBA, a TaKkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOJIEeMaAMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢Gusuku npennosaraet
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 TEXHUKH M TEXHOJOTHH, a TakkKe OOCYXKIEHHUS
po0JIeM pallOHAIBHOTO MPUPOOTIOIB30BaHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

CrepXKHEBBIMHU DJIEMEHTaMH Kypca (U3HKA Ha YPOBHE CpEIHEro OoOIIero
oOpa3oBaHus sBJsOTCA puznueckue Teopun ((popmMupoBaHUE MPEACTABICHUNA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHIUIIOB B COBPEMEHHBIX NPEACTABICHUAX O MpPUPOJAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, IS ONHCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUH U
IIPOIIECCOB).

CHCTeMHO-IeSITEIbHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CYET OpPraHu3allid SKCIEPUMEHTAIBHON AESITENbHOCTH O00YyYaromuXcs.
s 6a3oBoro ypoBHS Kypca (U3MKA — 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 W OLIEHKH, OCYIIECTBIISIETCS  Y4YaCTHUKaAMU
00pa30BaTeIbHOrO IMpoLecCa HCXOJsS U3 OCOOCHHOCTEW TMJIaHUpPOBAHUS H
ocHamleHuss kaOuHeta ¢usuku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUMMHCS YMEHHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIIEIOBAHUS
3aBUCUMOCTEH (PU3NYECKUX BEJIWYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
MPEII0KEHHBIX TUITOTES.

bonbiioe BHMMaHWE yIENSETCS PELIEHUI0 PacdETHBIX M KauyeCTBEHHBIX
3anad. IIpu 3TOM A1 pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJauyd C SIBHO
3aJ1aHHOM (PU3UYECKON MOJIETIBIO, TO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jeia 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 JJIsi CHUTyalldd TPaKTHKO-
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 (PU3WKM WU B YCIOBHUSX HMHTEIPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOIO IMHUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HEeoOXoauMoe J1labopaTopHOe OOOpYJOBAaHME ISl BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YUYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opy10BaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHue (OPMHUPYETCS B COOTBETCTBHM  C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00OECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TIporpaMMme M0 (U3MKE KIOYEBBIX JEMOHCTPAIMHA IS
UCCJICIOBAHUS  U3Y4YaeMbIX SIBJICHHMM M  TPOLECCOB, OMIHUPUYECKUX H
(dyHIaMEeHTaIbHBIX 3aKOHOB, X TEXHUYECKUX MMPUMEHEHU.

JlaGopatopHoe oOOpynOBaHUE [JIsi YYCHHUYECKUX MPAKTUYECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JIByX oOydammuxcsi. TeMmaTHuyeckue KOMIUICKTHI
71a00paTOpHOTO OOOPYIOBAHMS JIOJKHBI OBITH IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IM(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUU SIBIISFOTCS :

e (opmupoBaHue wuHTEpeca U CTPEMJICHHS OOYYaIOIUXCS K HAYIHOMY
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 MHPOBO33PEHHSI KaK pe3ylbTaTa HW3YYCHHS
OCHOB CTPOCHHMsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

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

e (opmupoBaHHe TpeACTaBICHUN 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 IMpUOOpPETEHHE  CHCTEMbl  3HaHMK 00  0o0mMX  (U3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUsIX, BKJIIOYAs MEXaHHUKY,
MOJIEKYJIIPHYIO (DM3UKY, OJJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AJIIEMEHTBI acTPOPU3UKH;

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

e OCBOECHHME CIIOCOOOB pEHIeHUS pPAa3IMYHbIX 3aJad C SIBHO 3aJaHHOMU
¢uznuecko MoJenbo, 3a7ay, MOAPa3yMEBAIOUIUX CaMOCTOSTEIbHOE
co3gaHue pu3NUeCKOd MOJEINH, aJIEKBAaTHON yCIOBUSM 3a/1a4H;

e TMOHUMaHUE (PU3NYECKHUX OCHOB W NPUHIIMIOB JACHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYXKAIOUIYIO
cpeny;

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

e CO3[IaHUE YCIIOBUU VISl Pa3BUTHSI YMEHUN MPOEKTHO-UCCIIETOBATEIHCKOMH,
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).

[Ipeqmaraemerii B mporpamMme 1o (HU3UKE TepedeHb J1a0OpaTOPHBIX H
NPAKTHYECKUX pabOT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAET BBHIOOD
NpOBEJICHUsI JTA0OPATOPHBIX pPabOT W OMNBITOB C YYETOM WHAMBUIYaTbHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®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.
duznyeckre 3aKOHbI U TeOpHUH. ['paHUIIbI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

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

Llemoncmpayuu

AnanoroBeile U UU(POBbIE HM3MEPHUTEIbHBIE NPHUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxa

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

[lepemenienne, CKOpocTh (CpeAHsii CKOPOCTb, MIHOBEHHAas CKOPOCTb) U
YCKOPEHUE MaTepUaTbHON TOYKH, MX MPOEKIHH HAa OCH CHUCTEMBI KOOpPIHMHAT.
Ciio)keHue nepeMenieHuil U CII0KEHUE CKOPOCTEH.

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

CBoOoaHoe mazeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonunentnoe paBukeHue. JIBHKEHHME  MaTrepHalbHOM  TOYKM IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u gacrota odpamenuns. [leHTpocTpeMuTensHOE YCKOPEHUE.

TexHnueckne yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: CIHAOMETP,
JNBH>KEHUE CHAPSJI0B, LICMTHBIE U PEMEHHBIE NEpeaadH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoOpazoBaHue NBUKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

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

HaGnronenne aBukeHusi Tena, OpOIIEHHOTO MOJA YrioM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaICHUS.

Hanpagnenne ckopocT Ipu ABUKEHUHU MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3ydyeHrne HEpaBHOMEPHOTO ABMXKECHHUS C LIEJIbIO ONMPEICICHUS MTHOBEHHOM
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, OPOIIEHHOTO0 TOPHU30HTAIIBHO.

Tema 2. /lunamuka

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

Macca Ttena. Cuna. [Ipunnun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HploTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuna Tsbkectu. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKOJbkeHUs, kaueHus). Cuna tpenusi. Cyxoe
Tpenue. Cuiia TpeHHs CKOJIbKEHUS U cuila TpeHus nokosi. KoadgduuueHt tpeHus.
Cuiia conpoTUBIEHUS NPU BHKEHUU Tela B KUIKOCTU WJIU Ta3e.

[TocTynarensHOE M BpaniaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

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

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MOJAIIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

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.

CpaBHEHME CHJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHSI.

Yuenuueckuii sxkcnepumenm, nabopamophwvie pabomwi

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCUMOCTU CHJI YNPYTOCTH, BO3HUKAIOIIMX B MPYXUHE U
pEe3UHOBOM 00pas3iie, OT ux AedopMaIum.

HccnenoBanue yciioBUii pPaBHOBECHUS TBEPAOTO TENA, HUMEIOLIETO OCh
BpalleHUs.

Tema 3. 3akoHbl cOXpaHeHUA 6 MEXAHUKE

NMnynbe MarepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpUAIbHBIX TOYEK.
NMnynbe cuiabl U HU3MEHEHHE HMMIYyJIbCa Tejla. 3aKOH COXPAaHEHUs HUMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4ykH. TeopemMa 00 HW3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas DHEPTHUS. [ToTenuuanbHas SHEPrus yIpyro
nedhopMUpoBaHHONW  TpYKuUHBL.  [loTeHIManpHass dSHeprus Tejda  BOJM3HU
NOBEPXHOCTH 3E€MJIU.

[loTennuanbHple W HENMOTeHIMadbHble  Ccwibl.  CBsI3b  pabOTHI
HEMOTEHIIMAIBbHBIX CHWJI C W3MEHCHHEM MEXaHWYECKOW HSHEPTUU CHUCTEMBI TeEll.
3aKOH COXpaHEHHS] MEXaHUYECKOU SHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoMCTBAa M NMPAKTUYECKOE MPUMEHEHHE: BOAOMET, KOMED,
NPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo1 MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yuenue abCONMIOTHO HEYNPYroro yaapa C MOMOMIBIO ABYX OJMHAKOBBIX
HUTSAHBIX MAaATHUKOB.

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

Pazagea 3. MosekyasipHas pusuka ¥ TepMOAMHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUYECKOM TEOPUU M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aMMO/JICMCTBUS 4YacTUI] BemlecTBa. MoJenn CTPOEHHUS Ta30B, KUAKOCTEU U
TBEPABIX TENT U 00BICHEHHWE CBOMCTB BEIllECTBA HA OCHOBE 3TUX Mojenei. Macca u
pa3Mepsl MoJieky. KonmndectBo BemecTBa. [loctosauas ABorajpo.

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



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KUHETUYECKOW TEOpUU HJealbHOTO raza. AOCOJIIOTHash TeMmmepaTypa Kak Mepa
CpeHel KWHETUYECKOM HHEpPruu TEeIJIOBOro IBIKEHMsS vactull raza. [llkama
temrieparyp KenbBuHa. ['a3oBeie 3akoHbl. YpaBHeHue MeHnaeneeBa—Kianeipona.
3akoH JlanbTroHa. M3omporiecchl B UlI€aIbHOM Ta3e ¢ MOCTOSHHBIM KOJUYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHUE H30MPOIIECCOB: HM30TEpPMa, H30XO0pa,
n3o0apa.

TexHudeckue yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JHUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJI OPTraHUYECKUX COCTUHEHUM.

OmnpiTel 10 MU PY3UN )KUIKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita HTepHa.

OMBITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEXKMOJIEKYJISIPHOTO
B3aUMOJECHCTBHS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnpITel, WIUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHHUS HACAIbHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

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

HccnenoBanne 3aBUCUMOCTU MEXKAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoOUHAMUKU

TepMoauHamuueckas cucteMa. BHYTpEHHssI 3HEPrusi TEPMOJUHAMUYECKOU
CUCTEMBI U c1ioco0bl €€ n3meneHus. KomndaecTBo TernoTel u padota. BHyTpeHHss
SHEpPrusi  OJAHOATOMHOIO  HWJEaJbHOTO  raza. Buasl  Temonepenayu:
TEIJIONPOBOJHOCTh, KOHBEKIIMS, U3IyUYeHHUE. Y IeIbHas TEIJIOEMKOCTh BEIIECTBA.
KonnuecTBo TEMmnoThl Npu TEIIoNepeaye.

[lonsiTue 00 aauabatHOM mporecce. llepBhiii 3aKOH TEPMOJUHAMUKHU.
[IpumeneHne TepBOro 3akoHA TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTh IpolieccoB B MPUPO/IE.

TermoBble  mamwuHbl.  [IpyHOMOBI  JEMCTBUA ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi >Hepruv B TEIJIOBbIX MamuHax. KoadduuueHt mone3Horo
nencTBus TerioBor MamwmHbL. [ukn KapHo u ero kodpduimeHT mojae3HOoro
JNeNUCTBUS. DKOJIOTMYECKHE MPOOIEMbI TETUIOIHEPTETUKHU.



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

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEPruM Tejia IMPU COBEPIICHUH PaOOTHI: BBUIET
npoOKku U3 OYTBUIKM TOJ JCHUCTBUEM CXKATOrO0 BO3JyXa, HarpeBaHue s(dupa 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, IBUTaTelsi BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATETIS.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3Mmepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanus eeuwjecmea. Pazoevle nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kureHue. AOCONIOTHAS U
OTHOCUTEJIbHAsl BJIAXXKHOCTh BO3ayxa. HachlllleHHBIM map. YaenapHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctamioB. JKunkue kpucrtamibl. CoBpeMeHHble MaTepuaibl. llnaBneHue 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 HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM J1aBJICHUHU.

Crioco0bl u3MepeHus BIAXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIAXKHOCTH BO31yXa.

Paznen 4. JinekTpoamHaMuKka
Tema 1. Inekmpocmamuxa
DJNIeKTpu3auus Tell. OJEeKTpUYECKUui 3apsa. JBa Buaa 3IIEKTPUUYECKUX
3apsaoB. [IpOBONHMKM, AMANEKTPUKH W MOJYOPOBOAHUKU. 3aKOH COXPAaHECHUSA
3JIEKTPUYECKOTO 3apsiaa.
B3aumoperictBue 3apsaoB. 3akoH KynoHa. TodedHbI SIEKTPUYECKUN 3apsia.
Onektpuueckoe mnoisie. Hanpsoxk€HHOCTh  anektpuueckoro moisa.  [IpuHiun



CYIIEpHO3ULUU DIIEKTPUYECKUX IT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  snmekrpoctatudeckoro  moisg.  llotenmuman.  PasHocThb
noteHuuanoB. [IpOBOAHMKM M AUDIEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.
JlupnexkTpuyeckass IpOHUIIAEMOCTb.

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

TexHuyeckue yCTpOWCTBA U NPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKass 3alluTa, 3a3eMJIEHHE AIIEKTPOINpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBue Ha’IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[IpoBOAHUKH B DJIEKTPOCTATUUECKOM IIOJIE.

DneKTpocTaThyecKas 3aluTa.

JIM3IIEKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE.

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

DHeprus 3apsKEHHOT0 KOHIEHCATOopA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuna toka. ITocTOSHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEIH.

DNEKTPUYECKOE COMPOTUBJICHUE. YAEIBHOE CONPOTUBIECHUE BEILECTBA.
[TocnenoBarenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

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

DNEeKTPOJBIKYIIAs CHJIa U BHYTPEHHEE COMPOTHBJIECHUE HCTOYHUKA TOKA.
3akoH OMa nJ1s MOJHOM (3aMKHYTOM) 3eKTpruyeckoi nenu. KopoTrkoe 3aMbIKaHuE.

ONEeKTpOHHAsl ~ MPOBOJAMMOCTh  TBEPIABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIpOBOJUMOCTb.

DIIEKTPUYECKUN TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX TyYKOB.

[TonynpoBogHUKM. CoOcTBeHHas 151 IIpUMECHAas MMPOBOJIUMOCTD
noynpoBogHUKOB. CBoiicTBa p—N-niepexonaa. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKM TOK B  pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIEKTPOIUTUYECKAS AUCCOLUALNSA. DIEKTPOIIU3.



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

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE MPHUMEHECHHUE: aMIIEPMETP,
BOJBTMETP, PEOCTaT, HCTOYHUKH TOKa, DOJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA AUO/I,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUS.

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

CwmelraHHoe COeIMHEHUE MPOBOIHUKOB.

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

3aBUCUMOCTH COMIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoli paspsa v MPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMenmaHHOro COEIMHEHHS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYIIEH CHIIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snekTpoiusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISIETCS C
Y4ETOM COJIEpKATEIbHBIX MEKIIPEIMETHBIX CBSI3€l C KypcaMu MaTeMaTHUKH,
Ouonornuu, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meowcnpeomemmnvle nouwsamus, CBSI3aHHbIE C MU3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUSA: SIBJICHUE, HAYYHBIA (PakT, TUMOTe3a, (PU3MYECKas BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pemieHUE CHCTEMbl YpPaBHECHMI, JHMHEWHAas (QYyHKIHS,
napabona, runepOona, ux rpaguku W CBOKWCTBA, TPUTOHOMETPHUECKHE ()YHKIIHH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOKIECTBO,
BEKTOPBI ¥ UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOW mpupoae, auddysus, ocMoc,
TEII000MEH KMBBIX OPraHU3MOB (BHbI TEIUIONEpPEayu, TEIIOBOE paBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEIN, XKUJIKOCTEH W



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, MOAIIMIIHUKHA, HCIOJb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbCa B TEXHHUKE (pakeTa, BOJOMET M JIpyrue), JBUTATE€]Ih BHYTPEHHETO
CropaHusi, mapoBasi TypOvHa, ObBITOBOIN XOJOAWIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUH
MOJYy4YEHUsI COBPEMEHHBIX MATEpPUAIOB, B TOM YHCJIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpUOOpPOB,
KCEPOKC, CTpYUHBII MIPUHTED, 3JIEKTPOHArPEBATEIIHHBIE IpuoOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAaHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomMacHuUmMHAas UHOYKYUA

[ToctosiHHblE ~ MarHuThl.  B3auMojeicTBME  MOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe mosie. Bektop MarHuTHOM wuHAYKIMU. [IpuHumMn cyneprno3unuu
MAarHUuTHBIX MMOJIeH. JIMHMM MarHUTHOW WHIAYKUMH. KapTWHa JIMHUM MarHUTHOW
WHIYKUIWH TO0JIS1 TOCTOSTHHBIX MarHUTOB.

MaruutHoe TOJIe MPOBOAHMKA € TOKOM. KapThHa JWMHHI WMHAYKIUU
MAarHUTHOTO MOJisi JJIMHHOTO MPSAMOr0O MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHUKA, KAaTyIIKU ¢ TOKOM. OnbIT OpcTeaa. BzauMmoaelicTBue mpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOyJib M HalpaBJieHUE. [[BHKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJHOM MarHuTHOM Itoje. PaGoTa cunbl JlopeHma.

SIBieHMEe 3JIEKTPOMAarHUTHOM WHAYKUMU. [IOoTOK BEKkTOpa MarHUTHOU
UHIYKIUU. OJIEKTPOABMXKYIIAA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
naaykuuu Gapanes.

BuxpeBoe »siekTpuyeckoe moJie. DNEKTPOABMKYIIAS CHJIa WHAYKIUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MATHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJBIKYINAA  CHia
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIA KaTYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M NPAKTUYECKOE MPHUMEHEHHUE: IOCTOSIHHbBIC
MArHuThl, 3JEKTPOMArHUTHI, SJIEKTPOABUIATENb, YCKOPUTEIN 3IIEMEHTAPHBIX
YaCTHUILl, THAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMY MarHUTHOTO 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.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydeHre MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue neiCTBUSA MOCTOSHHOTO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUA 3JIEKTPOMAarHUTHOW HHAYKIUU.

Paspnen S. KoneOanus v BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHuUmMHble KoJ1eOanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYeCKHe  KoseOaHMUs.
Napmonnyeckue konebanus. Ilepuon, yactora, amruiutyaa u ¢asza KojeOaHUH.
[IpyxuHHBI MadgTHUK. MaTeMaTU4eCKUd MASTHUK. YPaBHEHHE TapMOHUYECKUX
kosneOanuii. [IpeBpalneHrue SHepruy MPU TAPMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiii koHTyp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIC KOjJeOaHUS B
UJCAIbHOM KOJIe0aTeIbHOM KOHTYpe. AHAJOTHUS MEXIYy MEXaHUYECKUMH W
ANEKTpOMarHuTHeIMA KoJeOanusimu. Dopmyna Tomcona. 3akoH cOXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyXaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUYECKUE
Kosebanus. Pezonanc. BeIHYK€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJTHOE€ W JCHCTBYIOIEE 3HAYEHUE CHJIbI TOKa M
HaIpPSKEHUS.

Tpaucdopmarop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYEeCKHUE PUCKU MPHU MPOU3BOJCTBE 3eKTpodHepruu. Kynbrypa
MCIIOIb30BaHUS AEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHnyeckne yCTpPOMCTBA M MPAKTHYECKOE IMPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne mnapamMeTpoB KoJeOaTeIbHOW CHCTEMBbI (MPY>KUHHBIA WIIH
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.

Mopaenb TMHUY 3JIeKTpOonepe adH.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTU MEpUOAa MalbIX KOJeOaHWM Tpy3a 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, yclioBUsA pacrnpoctpanenus. llepuoa. CkopocTh
pacripocTpaHeHusi M JunHa BOJHBI. [lomepeuHble W MNpPOAOJIBHBIE BOJIHBIL.
WNuTtepdepenius u nuppaxius MEXaHUIeCKUX BOJH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemMOp 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,
uHTepdepennns. CKOpOCTh ANMEKTPOMArHUTHBIX BOJIH.

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

[TpyHIMIBEI paguOCBA3H U TeneBUuAeHUs. Pannonokanus.

DNEeKTpPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckue ycTpoicTBA M MPAKTHUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasl JMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpaskeHus ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenne natepdepeHunn u TuPppakiuy MEXaHUYECKUX BOJIH.

3BYKOBOU PE30HAHC.

HaGmronenne cBsI3Uu TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOWH H
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesIoMJIeHUE, NMoAspu3anus, udpakuus, 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€pKarie.

[Ipenomiienue cBeta. 3aKOHBI MPETOMIICHUS CBETa. AOCONIOTHBIN MOKa3aTeNb
npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. I[IpenenbHbIi yroja TMOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

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

ColOuparomue W pacceuBaronue JuH3bL. ToHkas mauH3a. DOKycHOe
paccTosiHUEe W ONTHYECKas Cujla TOHKOW JMH3BL. [locTpoeHne n300pakeHHil B
coOMparIMX U pacceuBaronux JuH3ax. opMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JlaBaeMoe€ JINH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONITHUKH.

BonnoBas ontuka. HuTepdepenuuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMIOAEHUST MAKCUMYMOB W MHUHHUMYMOB B HWHTEP(PEPEHIIMOHHOU
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.

TexHuueckne ycTpoWCTBA W NPAKTUUYECKOE IPUMEHEHHUE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacCpOCTPAHEHUE, OTPAKEHHE M IPEJTOMIICHUE CBETA.
OnTuaeckue mpuOopHI.

[TonHoOe BHYyTpeHHEE OTpakeHue. Mojenb cBETOBOAA.

NccnenoBanue cBOMCTB M300paKEHU B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHnm CBeTa.

Hab6mronenne nudpakiyu ceera.

Habnronenue nucnepcun cBeTa.

[TonyueHue cnexkTpa ¢ MOMOIMIBIO IPU3MBI.

[Tonydyenue cekTpa ¢ TOMOIIBI0 TU(PPAKITUOHHON PEIIETKHU.

HabGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamophwvie pabomwi



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

Pa3znesn 6. OcHOBBI cIeMAIBLHONH TEOPUH OTHOCUTEJIbHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [Toctynatel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOIYJSL CKOPOCTH
CBETA B BaKyyMe, IPUHLINUI OTHOCUTEIBHOCTH DWHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHUE BPEMEHHM U COKpalleHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHIIBIL.

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

Pazgen 7. KBanToBas pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®dotonbl. Dopmyna [lnanka cBs3u sHEpPruM (POTOHA C €r0 YACTOTOU. DHEPTUS
U UMITYJIbC (HOTOHA.
OtkpeiTue u uccienaoBanue Gororddexra. OnpiTel A. I'. CToneroBa. 3aKOHBI
doToaddexra. YpaBHenue DiiHmTerHa 11t hororddekra. «KpacHas rpaHuiia

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
criekTpoB. CIIEKTp YpOBHEW HEPTrUM aTOMa BOJOPOAA.

BonnoBbie cBoiicTBa yacTtull. Bomusl 1e bpoitis. KopnyckynsipHO-BOIHOBON
Ty alivi3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckue YCTpOWCTBA M MNPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOM), 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.

DHeprust CBsI3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT 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 B3auMoieicTBUs. EqUHCTBO (hr3nyecKoi KapTUHBI MUpa.

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

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOIIUX YACTHIL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpeKOB 4acTHIL (110 TOTOBBIM (oTOrpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

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

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

ComnHeuyHas cucTema.

Connue. ConHeuHas akTHBHOCTh. Mctounuk sHeprum ConHia W 3BE3N.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» JJIsI 3BE3] TJIaBHOM IMOCIEI0BAaTEIbHOCTA. BHYTpEeHHEE CTpOoeHuE



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

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxkenne m nBuxkenue ConHua B
IN'anaktuke. Tunel rasakTuk. Paguoranaktuku u kBasapbl. UEpHBIE OBIPHI B sAapax
rajakTHK.

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

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmionenust HeBOOpYKEHHBIM TIJ1a30M C HCIIOJIb30BAaHUEM 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 Qu3ukm u acTpoHOMHMM B D3KOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJILHOM M 3THYECKOU cdepax AesTENHHOCTA YeOBEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMUU B COBPEMEHHOW HAYYHOUW KapTHHE MHUpPA, POJIb PU3NUYECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢dusznueckol KapTUHBI MUpa B OOIIEM PsIIy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
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, Teorpaduu ¥ TEXHOJIOTHH.

Meowxcnpeomemmnvle nouwsamusl, CBSI3aHHbIE C U3YYEHUEM METOJOB HAy4YHOTO
MO3HAHUSA: SBJICHUE, HAy4HbIH (akT, rumore3a, (u3uyUecKkas BEIWYWHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECIINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKHE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IMPOEKIMHA HA OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJEMEHTAPHBIX (YHKIHMM, TPHU3HAKA TOJ00WS TPEYroJbHUKOB,
OTIpEeJICIICHHE TUIOMIA N TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JNBH)KEHUS B KMBOW MPHUPOJIC, ONTUYECKUE SIBIICHHUS B )KUBOW MPUPOJE, JCHUCTBUE
paanauy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJNINYECKAS] CTPYKTypa TBEPABIX
TEJ, MEXaHW3Mbl OOpa30BaHUS KPUCTAINIMYECKOW PEMIETKH, CHEKTPaTbHbIN
aHaJIu3.



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

Texnonocusa: ITVMHUM DIEKTPOIEpEAad, TIEHEPATOp IMEPEMEHHOrO TOKa,
AIEKTPOBUTATENb, WHAYKIIMOHHAS II€Yb, pajaap, PaJUONPUEMHHK, TEJIEBU30D,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YpPOBHE CpeIHEro OoOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIC PE3YyJbTAThl OCBOCHUSI yueOHOro npeamMera «Dusnkay TOomKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACIHIMPEHHE KU3HECHHOTO
ONbITa U OMNbITA JICSITEILHOCTH B MPOIIECCE Peaau3allid OCHOBHBIX HAIpaBJICHUMN
BOCIUTATEILHOU €S TEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAKAAHCKOM MO3UIIMHM 00YJaIOIIEeTrocsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCUUCKOTO OOIIECTRA;

NPUHATHE  TPAAUIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAHUCTHYECKHX U
JNEMOKPATUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JI€STEIIBHOCTh B MHTEPECAX TI'PaXITAHCKOTO
oO1ecTBa, y4acTBOBaTh B CAaMOYITPaBJICHUH B 00pa30BaTEILHONW OPraHU3aIINY;

YMEHHUE B3aUMOJECUCTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMU B COOTBETCTBUHU C
X QyHKIMSIMY U Ha3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIIBHOCTH;

2) IATPHOTHYECKOT0 BOCIIMTAHMS

c(hopMUPOBAaHHOCTH POCCUUCKOM TrPaKTaHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DM3UKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTINTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TTOBEICHNS;

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0O W TMPUHUMATHh OCO3HAHHBIE PEIICHWUS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHCJE B
NESTENLHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOWUMUBOTO OYIYIIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOLIEHUE K MUPY, BKIIF0Yasl 3CTETUKY HAYYHOTO TBOPYECTBA,
MPUCYIIETO (PU3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3InyHbIM cdepaMm npodecCHuoHANbHOU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIC )KU3HEHHBIE TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bU3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIUTAHHUS:

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

IJIAHUPOBAHUE U OCYLIECTBIICHUE NEUCTBUM B OKPYKAIOIIEN CPEJE HA OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

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

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HPU3MUECKON HAYKH;

OCO3HAaHHWE IEHHOCTH HAy4YHOW JEeATENbHOCTH, TOTOBHOCTH B IIPOIECCE
U3y4eHHs]  (PU3MKU  OCYHIECTBIISTH  MPOEKTHYIO U HCCIEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS
ba3oBble Jornueckue AecTBUA:
CaMOCTOATENLHO  (pOpMyNIHpOBaTH M aKTyalU3UpOBaTh  MpoOiIemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONpeAesATh LENU ACATEIBHOCTH, 3aJaBaTh IAapaMeTpbl U KPUTEPUU HX
JOCTUKECHUS;
BBIBJISITH  3aKOHOMEPHOCTM UM IIPOTUBOPEUYHsST B  pacCcMaTpUBAEMBbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh TUTAH PEIICHUS MPOOJIEMBI ¢ YU4ETOM aHaIN3a MMEIOITUXCS
MAaTepUAIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B ACATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LEJIIM, OLICHUBATh PUCKH MOCIEACTBUI AEATEIBHOCTH,
KOOPAWUHUPOBaTh M  BBHINOJNHATH pabOTy B  YCIOBUAX  pealbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUN KU3ZHEHHBIX MPOOIIEM.
ba3oBble ncciaenoBate/ibCKue AeiiCTBUSA:
BJIAJICTh HAYYHOW TEPMHUHOJOTHEHN, KIFOYEBBIMU MOHSATHUSIMU U METOJIAMU
(pu3HUECKON HAyKU;



BJIJIETh HaBBIKAMH Y4E€OHO-MCCIIEIOBATEILCKON M MPOCKTHON NEATEIHbHOCTH
B 00s1acTU (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY HOUCKY
METOJIOB peIICHHs 3a4ad (U3NYECKOTO COJACP)KAHUsS, MPUMEHEHHUIO Pa3IHMYHbIX
METO/IOB TTO3HAHUS;

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 IPUUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ peHIeHHs, HAaXOJWUTh apryMEHTBI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIICHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHNE 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 TEpPEHOCUTh 3HaHUs 10 (U3MKEe B MPaKTHYECKYl0 001acThb
KU3HEAESATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MPEIMETOB;

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

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

Pab6ora ¢ undgopmanmeii:

BJIAJIETh HABBIKAMU NOJyYeHUs MH(OpMaIK (HPU3MUECKOTO COAEpN aHUs U3
HUCTOYHHMKOB PpA3HbIX THUIIOB, CaMOCTOSITEJIbHO OCYIIECTBISATh IIOUCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalni0o MHPOPMAlUU pPa3IMYHBIX BUIOB U (hopm
NPEJICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpPEeACTBA  HMHMOPMAIIMOHHBIX UM KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEIIEHUH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN HOProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, pPecypcocOepekeHusi, MPaBOBBIX ©  ATHUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpAs ONTHUMAIBHYIO
Gopmy mpencTaBICHUS U BU3YyaTH3AIHH.

KoMMyHuUKAaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:
OCYILIECTBIISITH OOIIIEHHE Ha YpOKaX PU3UKU U BO BHEYPOUHOU €S TEILHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyallud M  CMSI4arth
KOH(JIMKTHI;



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

[IOHUMaTh U MCIOJIB30BaTh IPEUMYIIECTBA KOMAaHIHOW U MHIAMBUAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUH € Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YICHA KOJUICKTUBA,

IIPUHUMATHh  L[EJIM  COBMECTHOW  JEATENIbHOCTH, OPraHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JOCTUIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiaTh poiu ¢ YYETOM MHEHUHW Y4YaCTHUKOB, OOCYXIaTh pPe3yJbTaThbl
COBMECTHOM paboThI;

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

pejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

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

PeryasiTuBHBbIC YHUBepCcaJlbHbIe YUeOHbIE 1eiiCTBUA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO JEATEILHOCTh B 00JIaCTU
(GU3MKH M aCTPOHOMHH, BBISBISATH MNPOOJEMBI, CTaBUTh H (POPMYIHPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBIIAThH IUJIAH PELICHHS PAcYETHBIX M KadeCTBEHHBIX
3a/1ay, TIaH BBIMOJTHEHUS MTPAKTUYECKON paboThl C yYETOM UMEIOLTUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIIMPATH paMKH Y4€OHOTO MIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

nenaTh OCO3HAHHBIM BBIOOp, aprymMeHTHpOBaTh €ro, OpaTb Ha ceos
OTBETCTBEHHOCTb 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSIBICHHUIO JPYIWIMA B 00JacTu
($U3HUKHU, TOCTOSTHHO TOBBITIATH CBOW 00Pa30BATEIBHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsM, BHOCHUTb KOPPEKTUBBHI B JEATEIIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJIAJ€Th HABBIKAMHU  [O3HABATENIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JIEUCTBUA U MBICIUTEIbHBIX MPOIECCOB, HUX PE3YIbTATOB H
OCHOBaAHUI;

UCIIOJIB30BaTh MPUEMBI pediieKCUU I OLIEHKH CUTyallud, BHIOOpa BEpHOIO
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 AapryMEHTHl JAPYTUX TMpPHU 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 AMOIIMOHAIBHBIN UHTEJIJICKT, MpeIoaaraonmn
c(hOpMUPOBAHHOCTb:

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

CaMOpETYJIMPOBaHMS, BKJIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NPUHUMATH
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, WHUIIUATUBHOCTh, YMEHHME JEWCTBOBATH MCXOHSl M3 CBOMX
BO3MO>KHOCTEH;

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

COITMAIbHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATh HHTEPEC M pa3periaTh KOH(IMKTHI.

HPEAMETHBIE PE3YJIBTATDBI

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

JEMOHCTPUPOBATh HA TPUMEPAX POJb U MeCTO (U3NKU B (hopMUpOBaHUHU
COBPEMEHHOM HAay4YHOM KAPTUHBI MHUpPAa, B PAa3BUTUHA COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITETbHOCTH JIIOJIEH;

YUUTHIBATh TpaHULBl TMPUMEHEHUS U3YUYCHHBIX (PUIMYECKUX MOJIENEH:
MartepualibHasi TOYKa, HHEpIMadbHas CUCTeMa OTCUETa, aOCOIIOTHO 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, MOJIEKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U



AJEKTPOJUHAMUKNA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  NPSIMOJUHENHOE
JIBIKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWXKEHHE IO OKPYXHOCTH, HHEpIIUS,
B3auMojielicTBUe Ten, Tuddy3usi, OpOyHOBCKOE JIBUKEHHUE, CTPOCHUE JKUJIKOCTEH
1 TBEPJIBIX TeJ, U3MEHEHUE 00hEMa TeJl MPU HarpeBaHUU (OXJIAXKIEHUHN ), TETIIOBOE
paBHOBECHE, MCMApeHUe, KOHJCHCAlWs, TJIABJICHUE, KpUCTaIM3alus, KUIIEHHUE,
BJIAJKHOCTh BO3/1yXa, MOBBIIIEHUE JABJICHUS T'a3a MPU €r0 HAarpeBaHUM B 3aKPHITOM
COCyZ€, CBSI3b MEXKIY IapamMeTpaMu COCTOSHMS Tra3a B H30MpPOIECccax,
AJIEKTPU3ALUS TEJl, B3AUMOJIECHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXaHUYECKOE JBIKCHUE, UCIOIb3ysd (PU3UYECKUE BEIUUYUHBI:
KOOpAWHATA, MyTh, IMEPEMENIEHHUE, CKOPOCThb, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIbC Teja, KHHETHUYECKash SHEPrusi, NMOTCHIIMAIbHAs SHEPrUsl, MEXaHU4eCKas
paboTa, MeXaHMYeCKass MOIIHOCTh;, NPH ONHCAaHUU TMPABWIHHO TPAKTOBATH
(GU3UYECKU CMBICIT HCMOJb3yeMBbIX BEJIMYMH, MX OO0O3HAYEHUS W CIUHUIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

ONUCHIBATh H3YUYEHHbIC TEIUIOBBIE CBOMCTBA TEJ M TEIJIOBBIC SIBIICHUS,
UCTIONB3Yd (U3MUECKUEe BETUYMHBI: JaBJICHHE Tas3a, TeMIeparypa, CpemHss
KMHETUYECKAasl SHEPTUsl XaOTHUYECKOTO ABUIKEHHSI MOJIEKYJI, CPEIHEKBAAPAaTUYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsSI JHEprusi, pabora rasa,
KO3(p(UIIMEHT TOJIE3HOTO JEWCTBUSA TEIJIOBOIO JBUTATENs; TMPU OMHCAHHUU
NPaBWIBHO TPAKTOBaTh (PU3WUYECKU CMBICT HCMONB3YEMbIX BEIHYHMH, UX
00O3HAaUEHUsI W CAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIOIIUE JAHHYIO
(Gu3MUECKyI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUCHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (DU3NYECKUE BEIMYMUHBI: DJIEKTPUUECKUNA 3aps/,
AJEKTPUYECKOE TOJIE, HANPSHKEHHOCTD ITOJIS, MOTEHUMAI, Pa3HOCTh MOTEHLIHAJIOB;
Py ONHWCAHUM TIPABWJIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIb3yEeMbIX
BENMYMH, WX OOO3HAYCHUA M EIMHUIIBI; yKa3biBaTb (DOPMYIBI, CBA3BIBAIOIINE
TaHHYI0 (U3UYECKYIO BEJIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SBICHUS, UCIONB3Yys (pu3mdeckue
3aKOHBI U IPUHIUIIBI: 3aKOH BceMupHoro tsarotenus, I, I u III 3akonst HeroToHa,
3aKOH COXpaHEHUs MEXaHMYECKON »JHEpPruu, 3aKOH COXpaHEHUsS UMITYJIbCa,
MPUHLUII CYNEPINO3UIUN CHJI, MPUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCYETA, MOJIEKYJSIPHO-KUHETUYECKYK) TEOPUIO CTPOECHHUS BEIIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW SHEPTUHU TEIIOBOTO ABHXKEHUS MOJIEKYJI C
a0COJIFOTHOM TeMmepaTypol, MepBhIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAaHECHUS
JJEKTPUYECKOTO 3apsna, 3akoH KysioHa, mpu 3TOM pa3inuyaTh CIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BBIPaKEHUE U YCJIOBUS (IpaHUIBI,
00J1acT) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPUHIMIBI JACHCTBUS MAaIlWH, TPHOOPOB W
TEXHUYECKUX YCTPOUCTB; pa3nHuaTh yCIOBUS WX 0€30MAaCHOTO WCIOJIh30BAHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTBHI IO HCCICIOBAHUIO (PU3MUECKUX SBICHUH U
MPOIIECCOB C WCIIOJIb30BAaHUEM TPSIMBIX W KOCBEHHBIX HM3MEPCHHH, MPU ITOM
dbopmynupoBaTh MpoOieMy/3amady W TUNOTE3y Yy4eOHOro HSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEAJIOKEHHOTO OOOPYIOBaHUS, IMPOBOIUTH OMBIT H
dbopMyIHUpPOBATH BHIBOIBI;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC MU3MEPCHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHHIC
METOJIbI OIICHKH TIOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(GUKCHpPOBATh PE3YJBTATHl TOJYYCHHOW 3aBUCHMOCTH (DU3MYCCKHX BCIIMYWH B
BUJIE TAOJUIL U TpadHKOB, JIeJaTh BBIBOJIBI IO pE3yiIbTaTaM UCCIICIOBAHUS;

coOro1aTh MpaBuiia 0E30MMacHOTO TPyaa MPHU MPOBEACHUM WCCIICIOBAHHUNA B
pamMKax ydeOHOTO JKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON M TPOEKTHOMU
JESTENHHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENbHBIX YCTPOMCTB U J1abOpaTOpHOTrO
000py10BaHMS;

pemiath pacy€THBIE 3a7aud C SIBHO 3aJaHHON (U3MUECKOW MOJEINbIO,
UCTIOJB3Ys (PU3MUYECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIu3a yCIOBUSA 3a7auu
BBIOMPATh (U3UYECKYIO MOJICIb, BBIICIATh (PU3HMUYECKUE BEIHMYHHBI B (POPMYJIBI,
HEoOXOUMBIE ISl €€ pelleHus, MPOBOAUTh PACUETHl U OLIEHUBATh PEATbHOCTH
MOJIYYEHHOT'O 3HAaYCHUS (PU3UYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/la4M: BHICTPANBATh JJOTUYECKHA HEMPOTUBOPEUNBYIO
IIEMOYKY PACCYXACHUI C OMOpOW Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
bu3ndecKue SBICHUS;

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

IPUBOJIUTH MPUMEPHI BKIAJAa POCCUHUCKHUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TMPOIECCOB OKPYXKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

WCITOJIB30BaTh TEOPETHUCCKHE 3HAHWS MO (U3UKE B MOBCEIHEBHOUN KU3HU
JUTsE o0ecredeHus: 0€30MaCHOCTH MPU OOpaIeHUH ¢ TPUOOpaMH M TEXHUYECKUMH
YCTPOWCTBAMH, NJII COXPAHEHUS 370POBbS M COOJIOICHUS HOPM SKOJOTHIECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;



paboTaTh B TpyHIi€ C BBIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX pOJEH,
IUIAHUPOBATh padOTy TpYyNIbl, PALUOHAIBHO pACHPENesITh OOA3aHHOCTH H
IJJAHUPOBATh JIESITENBHOCTh B HECTAHAAPTHBIX CHUTYAlMAX, 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 POJb U MECTO (U3UKU B (POpMUpPOBaAHUU
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTMHM, B MPAKTUYECKOM AEATEIBHOCTH JIFOJIEH, LIEJIOCTHOCTh U EIUHCTBO
(u3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TpaHUIbl TPUMEHEHHS U3YYEHHBIX (QU3NUYECKUX MOJENei:
TOYEUHBIN IEKTPUUYECKUN 3apsif, JIyd CBETA, TOYEYHBIN UCTOYHUK CBETA, SAEpHAs
MOJIeNIb aTOMa, HYKJIOHHAasi MOJIeJb aTOMHOTO siipa MpU pPelIeHUU (U3HUECKUX
3a7ay;

pacno3HaBath (pU3MYECKUe SBJICHUS (MPOLIECCHI) U OOBSACHATH UX HA OCHOBE
3aKOHOB JIEKTPOJMHAMUKH U KBAHTOBOM (DM3HKH: IJIEKTPUUYECKAs] MPOBOJIUMOCTD,
TEILUIOBOE, CBETOBOE, XMMUUYECKOE, MAarHUTHOE JCHUCTBUS TOKA, B3aUMOJICHUCTBUE
MAarHuTOB, DJJEKTPOMAarHuTHas WHIYKLUs, JCUCTBUE MArHUTHOTO IIOJS Ha
NPOBOAHUK C TOKOM M ABWXKYIIUWUCS 3apsii, AJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, IPSMOJIMHENHOE pACIpPOCTPAHEHUE CBETA, OTPAXKEHUE, INPEIOMIICHUE,
uHTepdepenuus, Audpakuuds W MOJSpU3AlUsi  CBETa, JUCIEPCUS CBETA,
doToanekrpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JIMHEMYaTOro CIIEKTpa aromMa BOAOPOJA, €CTECTBEHHAas M HCKYCCTBEHHAas
PaIHOaKTUBHOCTD;

ONUCHIBATh W3YUYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTh  pA3JIMUHBIX  Cped) WU
AIIEKTPOMArHUTHbBIE SABJIEHUS (IIPOLIECCHI), HCIOJB3YS (PU3NUYECKHE BEIMYUHBI:
ANEKTPUYECKUM 3apsif, CHIA TOKA, DJIEKTPUYECKOE HANPSIKEHUE, DIECKTPUYECKOE
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 KojebaTeabHOM KOHTYpe, 3aps] M cuja ToKa B Ipolecce
TapMOHMYECKUX 3JEKTPOMArHUTHBIX KojeOaHu#M, (QOKYCHOE pacCTOSHUE W
ONTHYECKAs] CHUJIA JIMH3bI, NPU ONHCAHUM MPABUIBHO TPAKTOBATh (PUINYECKHI
CMBIC]I HCIIOJNb3YEMBIX BEIUYMH, HMX OO0O3HAUEHHMs M EAUHMIIbI, YKa3blBATh
(opMyIbl, CBSI3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTUMH
BEJIMYMHAMMU;

ONMCHIBATh H3YyYCHHBIE KBAaHTOBBIE SBJICHUA M IPOLECCHI, HCHOJb3Ys
(u3nuecKkre BEIUYUHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI U



4acTOTa CBETA, YHEPTUsl U UMITYJIbC (DOTOHA, MEPUOJ MOTypacnaaa, YHEPrus CBA3U
aTOMHBIX SIIEP, NPU OMUCAHWM TPABWIBHO TPAKTOBATH (PUBMUYECKUM CMBICT
WCIOJIb3YEMbIX BEJIUYUH, UX OO0O3HAYEHUS U EIUHHUIIbBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIIME JIAHHYIO (U3MYECKYI0 BEJIMYUHY C JAPYTMMH BeJIWYHWHAMH,
BBIYUCIIATh 3HaUeHUE (PU3NUYECKONM BEJIMUUHBI,

aHAIM3UPOBATH (PU3NYECKHUE MPOLIECCHl U SIBICHHUS, UCIONb3Ys (PU3HUECKHE
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 IMPEJIOMJICHUS CBETa, ypaBHeHHE ODWHIITeHHa ana Qorodddekra,
3aKOH COXPAaHEHHUS JHEPruH, 3aKOH COXPAHEHUS HMMIIYJIbCA, 3aKOH COXPaHEHHUs
AIEKTPUYECKOTO 3apsiia, 3aKOH COXPAHEHHUS MAacCOBOIO YMCIA, MOCTYyJaTsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM paszindaTh CIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOE BBIPAXKEHUWE U YCIOBUA (IpaHMIlbl, O0OJACTH)
MPUMEHUMOCTH;

ONpeAeisiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIsi TPOBOJAHUKA
C TOKOM, cuibl Amnepa u cuibl JlopeHia;

CTPOUTh M OIKCHIBaTh H300paKEHHE, CO3[aBa€MOE€ IUIOCKHM 3€pKajoM,
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 MPEMJIOKEHHOTO OOOpYIOBaHUS, MPOBOAUTH OIBIT U
(bopMynHpOBaTH BHIBOBI

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIMUYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BAaTh HM3BECTHHIC
METO/Ibl OLICHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH 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 mpaBuiia 0€30MAaCHOTO TPyAa MPH MPOBEACHUH WCCICOBAaHUMN B
paMKax y4yeOHOro »SKCIEPUMEHTa, Y4e€OHO-HUCCIENOBATENbCKON U MPOEKTHOU
NEATEIbHOCTU C MCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyI0BaHUS;

pemaTth pacy€THblE 3a7aydl C SBHO 33aJlaHHOW (DU3UYECKOW MOJIEIbIO,
UCIOIb3Yys (PU3UUYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIKM3a YCIOBHUA 3a/lauu
BBIOMpaTh (PU3NYECKYI0 MOJEINb, BBIACIATh (U3NYECKUE BEIUYUHBI U (HOPMYIIHI,



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

pelaTh Ka4eCTBEHHBIE 3aJa4ul: 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 IpelcTaBleHns Y4eOHOW U Hay4YHO-TIOMYJISIPHOM MH(pOpMaLUU, MOJTYYEHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOJTy4aeMyt0 HHPOpMaIIUIO;

OOBSACHATh NPUHIUINBI JACHCTBUS MAIIUH, MPUOOPOB M TEXHUYECKHUX
YCTPOICTB, pa3inyaTh yCIOBUS UX 0€30MaCHOTO MCIOJIb30BaHUS B MOBCEAHEBHOM
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
i obecrieyeHus: 0€30MacCHOCTU MIPU OOpALEHUH ¢ MPUOOPaMU U TEXHUYECKUMU
yCTPOWCTBAaMH, Ul COXPAHEHUs 30POBBSI U COOJIFOJIEHUSI HOPM SKOJIOTMUYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTath B TIpyNIe C BBHIMOJIHEHUEM pAa3IMYHBIX COLHUAJIBHBIX pOJIEH,
IUIAHUPOBaTh PAa0OTy TPYMNIbl, PALUOHAIBHO paclpeAensiTe OOf3aHHOCTH U
IUIAHUPOBATh EATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJIeKBAaTHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELIEHUE paccCMaTpUBaEMO MPoOIeMBbl.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (L (POBbHIE)

Ne i/ Konrpoabubie | IlpakTuyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIe pecypchl
padoThI padoThI
Pazgen 1. PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
)
1.1 VIS T MCTORT HAYHHOTO 2 htps://m.edso0.ru/AVIAWVNQO
MTO3HAHUS
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka https://m.edsoo.ru/SNO2MCWXU
2.2 JlnHamuka https://m.edsoo.ru/RMLEBX3PU
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 1 1 https://m.edso0.ru/86NRCXHAY
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMMUKA
o _ o
3.1 CHOBH! MOTICKYIAPHO - KHHETHHACCROM 9 1 https://m.edsoo.ru/HRGV8NOPE
TCOPHH
3.2 OCHOBBI TEPMOIMHAMUKHU 10 1 https://m.edsoo.ru/HK6KL6RS9
Ar i
3.3 PETATHRIE COCTONHI Beimectsa 5 https://m.edsoo.ru/HSM355JCH
dazoBbIe EPexoIbl
Hroro no paszneny 24
Pazgen 4. DJIEKTPOANHAMMUKA
4.1 DnexTpocTaThKa 10 1 https://m.edsoo.ru/LSRP72QLI
4.2 I1oCTOSAIHHBIN 2NEKTPUUYECKUI TOK. 12 1 https://m.edsoo.ru/GEWTDQXWW



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

Toxu B pa3MyHbIX cpenax

Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I1O0 68

[TPOTPAMME




11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoandecTBO 9acoB

DJIeKTpOHHbIe (N (POBbHIE)

Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoTsbI
Pazaen 1. QJIEKTPOJIMHAMUKA
M .0
1.1 ATHUTHOE HOJIe. JIICKTPOMArHITHAA 11 1 3 https://m.edso0.ru/Z2Q390NG8
I/IHILYKIII/HI
Hroro no pazneny 11
Pasznea 2. KOJIEBAHUS U BOJIHBI
M
2.1 CXAHITHECKHIE H STEKTPOMATHITHRIC 9 1 https://m.edso0.ru/3STLNQKPG6
KOJIeOaHus
M
2.2 CXAHUHICCKHE H SIICKTPOMATHHTHBIC 5 1 https://m.edsoo.ru/WQT6385V1
BOJIHEI
2.3 OnTuka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CHEIIMAJIBbHOM TEOPUU OTHOCUTEJBLHOCTH

OCHOBBI CIEMATIBHON TEOpUH

3.1 4 1 https://m.edsoo.ru/AOUCOVDK?2
OTHOCHUTEIBHOCTU
Hroro no pazneny 4
Pazgen 4. KBAHTOBASI ®U3UKA
4.1 DeMEHTHI KBAHTOBOM ONTHUKU 6 https://m.edsoo.ru/SWO0VAWQRS
4.2 Crpoenune atoMa 4 https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE AP0 5 https://m.eds00.ru/97MC9DZXQ



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 7

https://m.edso00.ru/3EOD6KXI9

Hroro no pazneny 7

Paznesn 6. OBGOBIIAIOIIEE IOBTOPEHUE

6.1 O06o0mraroree NTOBTOPSHHE 4 https://m.edso00.ru/O2JEGZCIM
Hroro no pazneny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68



https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE HH(POBHIE
o0pa3oBaTe/IbHbIE pecypchl

®du3nKa — Hayka O MPUPOJIE.
HaquLIe METOAbI ITIO3HAHU A
OKPYXKAIOIIEro Mupa

https://m.edsoo.ru/YXGQSPM1P

Ponb u Mecto pusuku B
(hopMuUPOBaHUHN COBPEMEHHON
Hay4YHOW KapTHHBI MUpPa, B
IIPAKTUYECKON JEATEIbHOCTH
monei

https://m.edsoo.ru/SHSXWFFVO

Mexannueckoe OBMKEHHUE.
OTHOCUTENHLHOCTD
MEXaHUYECKOTO JBHIKECHHA.
[Tepemernienue, CKOPOCTb,
YCKOPEHHE

https://m.edsoo.ru/RSOAQV5ZX

PaBHOMepHOE NpsAMOTHHENHHOE
JIBUKCHHE

https://m.edsoo.ru/L8IPY2JEZ

PaBHOYCKOpeHHO €
HpHMOHHHeﬁHOC JBHKXCHHUC

https://m.edsoo.ru/MDIDKJOUB

CB00o1HOE MajieHue. Y CKOpeHHe
CBOOOIHOTO IMaECHUA

https://m.edsoo.ru/MXPLZ1X8J

KpuBonnHeiiHOe 1BUXKEHUE.
JIBr>keHre MaTepuanibHOM TOUKU
110 OKPY>KHOCTH

https://m.edsoo.ru/TFLJ2C4DN



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN

[IpuHLIHII OTHOCUTENBHOCTH
lNanunes. MuepuuanbHbie
cucreMsbl orcuera. IlepBelii 3akoH
Herorona

https://m.edso00.ru/J6QY7N3WN

Macca tena. Cuia. [Tpunuun
cynepno3uinuu cuii. Bropoi
3akoH HproToHa mis
MaTepUaIbHON TOUKH

https://m.edsoo.ru/BVTNWTAQH

10

Tperuii 3akoH HeroToHa miist
MaTepHUaIbHBIX TOUYEK

https://m.edsoo.ru/JYL414UAN

11

3aKOH BCEMHPHOTO TATOTEHUS.
Cuna sxecrtu. [lepBas
KOCMHYECKasi CKOPOCTh

https://m.edsoo.ru/D13D593MU

12

Cuna ynpyroctu. 3akoH ['yka.
Bec tena

https://m.edsoo.ru/RILVFXEQD

13

Cuna tpenus. Koapdumment
Tpenus. Cuiia CONpOTUBIICHUS
MIPH JBYKEHUH TEJa B )KUIKOCTH
WM Ta3e

https://m.edsoo.ru/UZBUPCM5M

14

[ToctynarenbHOE U
BpallaTeIbHOE IBU)KEHHUE
abCOIOTHO TBEPOTO Tena.
MowmenT cuisl. [lnedo cuiel.
Ycnosus paBHOBECHS TBEPIOTO
Tela

https://m.edsoo.ru/IDOAU40TS

15

NMnynsc MmaTepralbHOW TOYKH,
CUCTEMBI MaTEPUAJIBHBIX TOYECK.
Nmnynsc cuiibl. 3akoH
COXpaHEHUs1 UMITYJIbCA.

https://m.edso0.ru/M5JOTKNWC



https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC

PeakTtuBHOE NBMKEHUE

16

PaboTa 1 MOIITHOCTH CHIIBI.
Kunernueckas sneprus
MaTepuaibHON TOUKU. Teopema
00 U3MEHEHNU KUHETUYECKOI
SHEpPruu

https://m.edsoo.ru/J1V59L.28B

17

[TorenumanpHast 3HEPTHUS.
[ToTreHnmanpHas SHEPTUs yupyro
Nne(OpMUPOBAHHON MPYKUHBI.
[TorenumansHas 3HEPTUS TENa
BOJIM3U MOBEPXHOCTH 3eMIIH

https://m.edsoo.ru/RNEXJW4KF

18

IToreHnmanbpHBIE K
HEMoTeHINaIbHbIE CUIIbl. CBSI3b
paboTHl HEMTOTEHITUATIBHBIX CUJT C
H3MCHECHHEM MEXaHHMYISCKOM
SHEPrUU CUCTEMBI TEJ. 3aKOH
COXpAaHEHUS MEXAHUYECKOM
SHEpPruu

https://m.edsoo.ru/DA3QVTOXQ

19

JlaGopaTtopHnas pabota
«HccnenoBanue cBsi3u pabOTHI
CHJIBI C U3MEHCHUEM
MEXaHUYECKOM SHEPTHH Tella Ha
MpUMEpPE PaCTKCHUS
PE3UHOBOTO JKI'yTa

https://m.edsoo.ru/W1R4R88UG

20

KonTponeHas paboTa o teme
«Kunemaruka. Jlunamuka.
3aKOHBI COXpaHEHUS B
MEXaHHUKE»

https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHBIE TTOJI0KCHUS

https://m.edsoo.ru/OEY9VYU2B



https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B

MOJIEKYJIIPHO-KUHETHYECKO U
Teopun. bBpoyHOBCKOE JBHKEHUE.

Aupoysust

22

Xapakrep JBUKEHUS U
B3aUMOJEHCTBUSA YaCTHI]
BelecTsa. Mojenu cTpoeHus
ra3oB, JKUJKOCTEH U TBEPIBIX TEI

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyn. KonnuectBo
BeniectBa. [locrosHHas
ABoraapo

https://m.edsoo.ru/FL1BAQD13

24

TermmoBoe paBHOBECHE.
Temmepatypa u e€ uamepeHue.
[Ikama remnepatryp Llenscus

https://m.edsoo.ru/MVPNY6QA8Z

25

Wneanpueiii raz B MKT.
OcHoBHoe ypaBHeHue MKT

https://m.edsoo.ru/UKJFVSBZO

26

AOcouroTHas TeMIiepaTypa Kak
Mepa CpeIHE KUHETUYECKOM
SHEPrUU JBIKEHUS MOJIEKYJI.
YpaBHenue Menpeneena-
Knaneiipona

https://m.edsoo.ru/BXUDVDG2F

27

3akoH JlanbToHa. ['a30BBIE
3aKOHBI

https://m.edsoo.ru/Y3WB6613A

28

JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH
MeXIy mapaMeTpaMu COCTOSHUS
pa3peKeHHOTO Ta3ay

https://m.edso0.ru/35DBLKT96

29

W3onporeccs! B ueanbHOM rase
U UX rpaduueckoe

https://m.edso0.ru/0ZJ3KZNJ5



https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5

npeaACTaBJICHUC

30

Buyrpennssa sHeprus
TEPMOJIUHAMHYECKON CUCTEMBI U
CTOCOOBI €€ N3MEHEHHS.
KonudecTBo TemioTs u paboTa.
Bnyrpennssa sHeprus
0JIHOATOMHOTO MJI€aJIbHOT'O Ta3a

https://m.edso00.ru/9JOITVXI8

31

Buael Tenonepenaun

https://m.edso0.ru/36JJ120W9

32

V nenpHasg TEIIOEMKOCTE
BemecTBa. KonmuecTBO TEMIOTRI
MpH TEeIUIonepeaaye.
AnabaTHBIN MPOIECcC

https://m.edsoo.ru/5K3Y4H86L

33

[TepBrIil 3aKOH TEPMOAMHAMUKHI
U €ro NpUMEeHEHUE K
u30IpoLeccam

https://m.edsoo.ru/2HO6R3GAS8

34

Heob6patumocTth mporieccoB B
npupoje. Bropoit 3akoH
TEPMOIUHAMHUKHU

https://m.edsoo.ru/S85LWDFT8

35

[Tpunmun nevicteus u KII1/
TEIIOBOM MAIIIUHBI

https://m.edsoo.ru/DLCDEAAUC

36

Huxn Kapuo u ero KI1J]

https://m.edsoo.ru/4XPSAOV7M

37

DKOJIOTHYECKHE HpO6J'IeMbI
TCIIOOHCPICTUKHU

https://m.edsoo.ru/P07ZMYMS8I

38

O6o06maromuit ypok
«MomnekynsipHas uznka.
OCHOBBI TEPMOTTHAMHUKI

https://m.edsoo.ru/9EKZ0ODDWP

39

KonTtposnpHas paboTa o teme
«MonekymnspHas pU3UKa.

https://m.edsoo.ru/RCARYE6ZX



https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX

OCHOBBI TEPMOAMHAMUKI

40

[TapooOpazoBanue u
KOHJIeHcanus. Mcnapenue u
KUIIEHUE

https://m.edsoo0.ru/X480Q078EE

41

AOCOIIOTHAS U OTHOCUTEIbHAS
BII&YKHOCTH BO3/TyXa.
Hacpiennsrit nap

https://m.edsoo.ru/98HVAEBMM

42

Teépnoe Teno. Kpucrannmueckne
1 aMopdHBbIe TeNa. AHU30TPOTIHUS
CBOMCTB KpHCTaLIOB. JKuakue
kpuctamibl. COBpeMEHHbIE
MaTepuaibl

https://m.edsoo.ru/JXFWLMZNK

43

[TnaBneHre U KPUCTATUTA3ALIHSL.
VnensHas TEIUIOTA IIIaBJIEHHUS.
CyO6mumariust

https://m.edsoo.ru/OX117G6MR

44

VYpaBHeHHE TEIJIOBOTO OaslaHca

https://m.edsoo.ru/0lUXGN211

45

DIeKTpu3anus Tell.
DInekTpudeckuil 3apsa. /IBa Buaa
ANEKTPUYECKUX 3apSAI0B

https://m.edso0.ru/QJ2S7WSBM

46

[IpoBOAHMKH, TUIIEKTPUKH U
MOJIYIPOBOHUKH. 3aKOH
COXpaHEHUS ICKTPUIECKOTO
3apsa

https://m.edsoo.ru/F3YVPQUYH

47

B3aumopeiictBue 3apsiioB. 3aKoH
Kynona. Toueunsrii
JIIEKTPUYECKUH 3aps

https://m.edsoo.ru/5U3BUOTHH

48

Hanpsxk€HHOCTB 3JIEKTPUYECKOTO
noJist. [IpuHIun cynepno3unuu

https://m.edsoo.ru/91IKAWD2V6



https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6

BIEKTPUYECKUX ToJel. JInnnn
HaNPsHKEHHOCTH

49

Pabora cun
AIEKTPOCTATUUECKOTO TOJISI.
ITorenmman. Pa3nocTs
IIOTCHITNAJIOB

https://m.edsoo.ru/\VOPD9ASLF

50

[IpoBOTHUKY U TUAJIEKTPUKHU B
JIEKTPOCTATUYECKOM TOJIE.
Jusnektpuueckas
MIPOHUIIAEMOCTb

https://m.edso0.ru/12P2531272

51

OnektpoéMkocTb. KonneHcarop

https://m.edsoo.ru/B1UPRD52W

52

DIIEKTPOEMKOCTH MIIIOCKOTO
KOHJEHCATOpa. DHEPrust
3apsHKEHHOTO KOHJIEHCAaTopa

https://m.edsoo.ru/XPUKP82V8

53

JlaGopaTtopnas pabota
"N3mepenue 3neKTpoEMKOCTH
KoHAeHcaTopa"

https://m.edsoo.ru/PBGM4F845

54

[Tpuniun nexicTBus u
MIPUMEHEHHE KOH/ICHCATOPOB,
KOMMPOBAJILHOTO ammapara,
CTpYHHOTO MIPUHTEPA.
DJIEKTpOCTaTUUECKas 3alUTa.
3a3eMiieHHe IEKTPOIPUOOpOB

https://m.edsoo.ru/H3Q9PNHYY

55

DNEKTPUYECKUN TOK, YCIOBUS
€ro CyIlleCTBOBaHUS.
ITocrostHubIN TOK. CHia ToKa.
Hanpsixenne. ConpoTuBieHue.
3akoH Oma Juist y4acTka Lenu

https://m.edsoo.ru/D6Y72A4B7



https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7

56

ITocnemoBarennHOE,
napajuiesIbHOE, CMEIIaHHOE
COEJIMHEHUE ITPOBOTHUKOB.
Jlaboparopuas paboTa
«M3y4eHne CMEIaHHOro
COEJIMHEHUS PE3UCTOPOB»

0.5

https://m.edsoo0.ru/SLKT3UPUR

57

PaboTa u MomHOCTH
ANEKTPUUECKOTO TOKA. 3aKOH
Jxoyna-Jlenna

https://m.edsoo.ru/LESHA2A3IM

58

3akon OMa Jy1st TIOJTHOM
(3aMKHYTOM) 3JIEKTPUYECKON
nenu. KopoTkoe 3aMbIkaHue.
JlabopaTtopHnast pabota
«M3mepenue I]IC nucrounnka
TOKa U €r0 BHYTPEHHETO
COTIPOTHUBIICHUS

0.5

https://m.edsoo.ru/YN5BF7PBS

59

Pe3epBHbiit ypok. KonTposibHas

pabora 1o Teme

n n
DnekTpoauHamuka' /

Bcepoccuiickas npoBepoyHast

pabota

https://m.edsoo.ru/MFMGEIE5X

60

O6o06maromuit ypok
«ONeKTpoANHAMUKAY /
Bcepoccuiickas nmpoBepouHas
pabota

https://m.edsoo.ru/P86MDY07H

61

DneKTpOHHas IPOBOJAUMOCTb
TBEPABIX METAJIOB. 3aBUCUMOCTD
CONPOTHBIIEHUS METAIIJIOB OT
TEMIEPATYPHI.

https://m.edsoo.ru/WMNNBQL9H



https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H

CBepXmpoBOIUMOCTh

62

DNEeKTpUUYECKUI TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

https://m.edso0.ru/4CCYCJ785

63

[TonynpoBOAHUKH, UX
COOCTBEHHAs M IPUMECHAs!
npoBoaumocts. CBolcTBa p—N-
nepexona. [lonynmpoBoIHUKOBEIE
puoOOpHI

https://m.edso00.ru/S55A1DQUR

64

DNEeKTPUYECKUN TOK B pacTBOpax
1 pacIuiaBax dJeKTPOJIUTOB.
DIEeKTPONUTHYECKAS
JUccolanus. JIeKTPOIU3

https://m.edsoo.ru/QUOQUWV91

65

DIIEKTPUYECKHUI TOK B ra3ax.
CamocCTOsITeNbHBIN U
HECAMOCTOSITENIbHBIN pa3psil.
Monnus. [1nazma

https://m.edsoo.ru/2VX2KLFQA

66

DeKTprYecKrue IPHOOPHI U
YCTPOMCTBA M UX MPAKTHICCKOE
npuMeHenue. [IpaBuiia TeXHUKH
0e301acHOCTH

https://m.edsoo.ru/KJA02KUP5

67

KonTponbHas pabora no teme
«Qnekrpocraruka. [locTosHHbIN
aneKTpudeckuii Tok. Toku B
Pa3IMYHBIX CPEAAX»

https://m.edsoo.ru/PASKIGWP4

68

PesepBHbIit ypok. O600aromumii
ypok 1o teMam 10 knacca

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68



https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/IbHbIE pecypchl

IlocTostHHBIE MATHUTEL M UX
B3auMoJiciicTBHE. MaruuTHoe
nose. Bekrop MarHUTHOM
WHAYKIUY. JIMHUM MarHUTHOM

WHIYKIINU

https://m.edsoo.ru/ADMOYI1JN6

MarauTHO€ 10Jie MPOBOJIHUKA C
TokoM. OmbIT Dpcrena.
B3anmonericTBrue mpoBOAHUKOB C
TOKOM

https://m.edso0.ru/1L5CT47FX

JlaGopaTtopHnas pabota
«/3ydyeHne MarHuTHOTO TTOJISt
KaTyIIKA C TOKOM»

https://m.edsoo.ru/HGHXLNLRZ

JleiicTBe MarHUTHOTO IOJIS Ha
MPOBOJIHHK ¢ ToKoM. Cuia
Awmriepa. JlabopaTopHas paboTa
«HccnegoBanue neicTBUS
MIOCTOSIHHOTO MarHuTa Ha paMKy
C TOKOM»

https://m.edsoo.ru/UVHDISEX4

JleficTBHE MarHUTHOTO T0JIA HA
JBIDKYLLYIOCS 3apSKCHHYIO
yactuily. Cuna Jlopenia. PaboTa
cunsl JIopeHna

https://m.edsoo.ru/7ABZQGQC9

aﬂeKTpOMaFHI/ITHaH HUHIOAYKIH.

https://m.edsoo.ru/VA26C9C3J



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J

IToToX BEKTOpa MarHUTHOM
uHaykuu. DJ1C uHAYKIHUH.
3aKOH 3JE€KTPOMarHUTHON
naaykuun Papanest

Jlaboparopuas paboTa
«HccnenoBanue sBICHUS
3IEKTPOMArHUTHOW WHTYKIIHI

https://m.edsoo.ru/XZS5MQCBU

NuaykTuBHOCTH. fBIEHUE
camounaykiuu. IJC
CaMOMHIYKIIMU. DHEPIus
MarHUTHOTO TOJISl KaTyIIKU C
TOKOM. DJIEKTPOMAarHUTHOE I0JIE

https://m.edsoo.ru/EOTONSAEA

TexHnueckne ycTpoicTBa U ux
IIPUMECHEHHE: TOCTOSTHHBIC
MarHuThl, JICKTPOMArHUTHI,
JJIEKTPOABUIATENb, YCKOPUTEIIN
JIEMEHTApHBIX YaCTHII,
MHIYKIIMOHHAs I1e4b

https://m.edsoo.ru/UWNLFA9L6

10

O6o0maromuii ypok
«MarauTHoO€ I0JI€E.
DNEeKTPOMarHUTHAS UHIYKIIHSY

https://m.edsoo.ru/COBO5BGMC

11

KonTtponbHas pabora no teme
«MarsuTHoe moJe.
DNEeKTPOMarHUTHAS UHIYKIIHSY

https://m.edsoo.ru/8X637ELEU

12

CB0060IHBIE MEXaHUYECKUE
kosebaHus. ['apMoHHUecKue
KosiebaHus. YpaBHEHHE
rapMOHUYECKHUX KOJIeOaHHH.
[IpeBpaienue s3ueprun

https://m.edso0.ru/9Y6GYWEVP



https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP

13

JlaboparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
MePHO/JIa MAJTBIX KOJICOaHUIt
rpy3a Ha HUTH OT JJIMHBI HUTH U
MAacChl Tpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KonebarenbHblit KOHTYP.
CBOOOIHBIE EKTPOMArHUTHBIE
KoJie0aHus B UACATbHOM
KoJie0aTeIbHOM KOHTYpE.
AHanorus MeXny
MEXaHUYECKUMH H
AIIEKTPOMATrHUTHBIMHU
KoJIeOaHUAMHU

https://m.edsoo.ru/H6JCO5BAD

15

®opmyna TomcoHa. 3aK0H
COXpaHEHUs SHEPTHH B
HIeaIbHOM KOJIe0aTeIbHOM
KOHTYpE

https://m.edsoo.ru/MHNWD2LHU

16

[IpencraBnenue o 3aTyXarMMX
KoJieOaHusX. BeIHYXICHHBIC
MeXaHUYECKHE KOoJIeOaHus.
Pe3onanc. Beinyx1eHHbIE
AIIEKTPOMAarHUTHBIC KOJICOaHUS

https://m.edsoo.ru/FMBDWPPG4

17

[TepemeHHBI TOK.
CunycouanbHbI IEPEMEHHbBIN
TOK. MOIIIHOCTh TEPEMEHHOTO
TOKa. AMIUTUTYIHOE U
JEHCTBYIOLIEE 3HAUYECHUE CUJIBI
TOKA U HaINpsHKEHUs

https://m.edsoo.ru/VDEYXRVUI

18

Tpaucdopmarop. [Ipoussosactso,

https://m.edsoo.ru/1ZWZUL8QK



https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK

nepeaaya u norpedieHue
JJIEKTPUYECKOMN SHEPrUuu

19

YCTpOUCTBO U MPAKTHYECKOE
IIPUMEHEHHE IEKTPUIECKOTO
3BOHKA, T€HEPATOpa
MEPEMEHHOTO TOKA, TUHUI
JNEeKTpoIepesayd

https://m.eds00.ru/93Z12W400

20

DKOJIOTUYECKHE PUCKU TTPU
MIPOU3BOJICTBE IIEKTPOIHEPTHH.
KyneTypa ncnons3oBanus
AIIEKTPOIHEPTHUHU B
MOBCEIHEBHOM KU3HU

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

21

Mexanndeckie BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuos.
CkopocTb pacnpocTpaHEHHS U
JuirHa BouiHbl. [lonepeunsie u
MIPOJIOJIbHBIE BOJTHBI

https://m.edsoo.ru/W2XBOR3HJ

22

3ByK. CKOpOCTb 3BYKA.
I'pomkocThb 3ByKa. BeicoTa ToHAa.
TemOp 3ByKa

https://m.edso0.ru/Z827Q6V70

23

DNEeKTpOMAarHUTHbIE BOJIHBI, UX
cBoMCcTBa U ckopocTh. [1kana
3JIEKTPOMArHUTHBIX BOJIH

https://m.edso0.ru/SWB57C06X

24

HpI/IHHI/IHH paguoOCBA3U U
TeneBuaeHus. Pa3Butue CpeaAcTB
CBs3U. Pagnosmokanus

https://m.edso0.ru/2WQTSLGLV

25

KonTponsHas pabora
«Konebanus u BOJHBI»

https://m.edsoo.ru/IHURONSOB



https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B

26

[IpssMonmHenHOE
pacnpoCTpaHEHHUE CBETA B
OJHOPOHOM cpene. ToueuHslii
HWCTOYHHMK cBeTa. JIyu cBera

https://m.edsoo.ru/HUF74ANDOW

27

OTtpakeHue cBera. 3aKOHbBI
oTpakeHus ceeta. [loctpoeHue
M300pakKeHHH B TNIOCKOM
3epkaie

https://m.edsoo.ru/AMBKQM22Z

28

[Ipenomiienne ceera. [lonHoe
BHYTpPEHHEE OTpaKeHUE.
[IpenenbHbIN yroa NOJIHOTO
BHYTPEHHETO OTPAXKECHUS

https://m.edsoo.ru/V49RISTRN

29

JlabopaTtopHnasi pabota
«M3mepenue nokaszarens
MIPEJIOMIICHHUS CTEKIIa»

https://m.edsoo.ru/J02E1IM1DQ

30

JIunzel. [loctpoenue
n3o0pakeHuit B mua3e. Popmyna
TOHKOM JIMH3bI. Y BEJIIMUYCHUE
JIUH3bI

https://m.edsoo.ru/\W2MMS9KJIC

31

JlaGopaTtopHnas pabota
«HccnenoBanue CBOMCTB
M300paKeHUI B JIMH3aX»

https://m.edso0.ru/Q1ZCMW980

32

Jucnepcus cera. CoxxHbIN
cocraB Oenoro csera. L[Ber.
JIaGoparopHas paboTa
«Habmonenue aucnepcuu
CBETa»

https://m.edsoo.ru/KOOWVKE11

33

WnTepdepeniys ceera.
Hudpaxius ceera.

https://m.edsoo.ru/C8LCRSEJI



https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI

Hudpaxuonnas pemeérka

34

[TonnepedHOCTH CBETOBBIX BOJIH.
[Tonapusanus cera

https://m.edso0.ru/Q2118XY0J

35

Onrtuyeckue mpuOOPHI U
YCTPOMCTBA U YCIOBHS UX
0€30MacHOTO MPUMEHEHUS

https://m.edso00.ru/M5127JYGT

36

['panu1lpl MPUMEHUMOCTH
KJIACCUYECKOW MEXAHUKH.
[ToctynaTel cnennaibHOM
TEOPHUHU OTHOCUTEITHHOCTH

https://m.edsoo.ru/P8GB9FJ5N

37

OTHOCHUTEIBHOCTD
OJTHOBPEMECHHOCTH. 3aMe IJICHHE
BPEMEHU M COKpAICHUE JITTHHBI

https://m.edsoo.ru/OVLMCNG6B2

38

DHEPrusi ¥ UMITYJIbC
PENATUBUCTCKOMN yacTulibl. CBA3b
MAacchl ¢ SHEPrUeil U UMITYIHCOM.
DHeprus NoKost

https://m.edsoo.ru/190ZY4BUB

39

KontponbHas padota «OnrTuka.
OCHOBBI CIEMATIBHON TEOpUH
OTHOCHUTEIILHOCTH»

https://m.edsoo.ru/L8689JPLI

40

®otonbl. Dopmyna Ilnanka.
OHeprus U UMIyJIbC GoToOHA

https://m.edsoo.ru/ZL6P16LAQ

41

OTKpBITHE U HCCIICIOBAHUE
dotorddexra. OnbiTer A. I'.
CroneroBa

https://m.edsoo.ru/PGL5XXSRO

42

3akoHb! poTodrddekra.
VYpaBHeHue DiHIITEIHA 17151
dotorddexra. «Kpachas

https://m.edsoo.ru/YLCK770G8



https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8

rpanuna» Gorosdpdexra

43

Hasnenue ceeta. Onbith [1. H.
JleOeneBa. XuMu4eckoe
JIIEUCTBUE CBETA

https://m.edso0.ru/EGO6ZQ1SA

44

TexHuueckue ycTpoiucTsa u
MPAKTUIECKOE TPUMEHEHHE!
(dhoTorneMeHT, (HOTOIATUHK,
CoJIHeUHas OaTapesi, CBETOIUO]]

https://m.edsoo.ru/UFQDRSL5M

45

Pemenne 3a1au o reme
<<9J’ICMCHTI)I KBaHTOBOfI OIITUKN»

https://m.edsoo.ru/ZE73A67B1

46

Mogens atoma TomcoHa. ONBITE
Pezepdopna o paccesauro a-
yactull. [Inanerapuas Moenb
aroma

https://m.edsoo.ru/FIC11POHN

47

[Toctynatel bopa

https://m.edsoo.ru/6 X7GFHZ9X

48

N3nydeHne u norjioueHne
(hOTOHOB IpU MIEpexoJie aToMa ¢
OJIHOTO YPOBHSI SHEPTUHU Ha
npyroi. Buael ciekTpoB

https://m.edsoo.ru/NN8BHZYBE

49

BonHoBbIE CBOMCTBA yacTHULL.
Bousnsl e bpoiiis.
KopnyckynsipHo-BOIHOBO#M
nyanu3M. CIIOHTaHHOE U
BBIHYXJICHHOE U3IIy4eHHE

https://m.edso0.ru/J710TLFCO

50

OTKpbITHE PAJMOAKTUBHOCTH.
OmnsiThl Pesepdopna mo
OIIPEJENICHUIO COCTaBa
PazmoOaKTUBHOTO M3ITydeHUS

https://m.edsoo.ru/TSJFUU3TP



https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP

51

CgoiicTBa anbda-, 6era-, ramma-
n3iydeHus. BiousHue
PaMOAaKTUBHOCTH HA KUBBIC
OpraHU3MBbI

https://m.edsoo.ru/UOIRQS0Z5

52

OTKpbITHE IPOTOHA U HEUTPOHA.
Nzotombl. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIN
Oera-pacnaj. ['amma-uzinydyenue

https://m.edsoo.ru/H2XIHOG3E

53

DHeprus CBSI3U HYKJIOHOB B sijIpe.
Snepubie peakuuu. AnepHbii
peakrtop. [IpoGnemsr,
MEePCIEKTUBBI, SKOJIOTUUECKUE
ACTEKTHI SIEPHOUN SHEPTETHKU

https://m.edsoo.ru/CFJYJSSIG

54

DneMeHTapHbIe YaCTHIIBI.
OTKpbITHE TO3UTPOHA. METO b
HaOJIOICHUS ¥ pEeruCTpaIiuu
3JIeMEHTapHbIX YacTull. Kpyribiit
cToll «PyHaMEeHTaIbHBIE
B3auMoaeiicTBud. EquHCcTBO
(bu3nuecKoi KapTUHBI MUPay

https://m.edsoo.ru/SUC62U40A

55

DTanbl pa3BUTHS ACTPOHOMUHU.
IIpuknannoe u
MHPOBO33PEHUECKOE 3HAUCHHUE
acTpoHOMUH. Buj 3BE3HOTO
Heba. Co3Be3usl, ipKHe 3BE3/bI,
IUIAHETHI, X BUAUMOE
nBmkenue. CoaHeuHas cUCTEMa

https://m.edsoo.ru/5PXS219VY

56

COHHHC. ConHeuyHas! aKTUBHOCTb.
Hcrounuk OHEPrun COJ'IHI_Ia u

https://m.edsoo.ru/1JZR54JA0



https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0

3BE3T

57

3BE3/1bl, KX OCHOBHbIC
XapaKTEPUCTUKHU. 3BE3IBI
TJIABHOM TOCJIEI0BATEIBHOCTH.
Bnyrpennee ctpoeHue 3BE3 .
CoBpeMeHHbIe NPECTAaBIECHUS O
MIPOUCXOKICHUN H SBOJTIOIIUH
ConHua u 38€31

https://m.edso0.ru/GGD3W74Z0

58

Mneunsiii [Iyre — Hama
TI'amakTtuka. Ilomoxenne u

nsxkenue CoiHna B [amakTuke.

lNamaktukn. YEpHbIE ABIPHI B
AJIpax ralakTUK

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. Pazoeranue
rajgaktuk. Teopus bosbiioro

B3pbIBa. PennkToBOE M3iTyueHue.

Mertaranaktuka

https://m.edsoo.ru/9IWRLVWNN

60

Hepemennsie npo0iembl
aCTPOHOMHHU

https://m.edsoo.ru/LJHNL2MCF

61

KonTtponrsHas pabora
«DNeMEeHThI aCTPOHOMHUH U
acTpOPU3UKN»

https://m.edsoo.ru/TXTTCT488

62

O6o06maromuii ypok. Ponb
(U3HUKHN ¥ aCTPOHOMHUH B
SKOHOMMYECKOH,
TEXHOJIOTMYECKOM, COLIMAILHOM
1 ATHYECKOH cepax
JIeSITEILHOCTH YeJIOBEeKa

https://m.edsoo.ru/\WNJ5CRXYD

63

O6o6maromuit ypok. Posb u

https://m.edsoo.ru/2PFPB28UF



https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/WNJ5CRXYD
https://m.edsoo.ru/2PFPB28UF

MecTO (PM3UKU U ACTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

64

O6o06maromuii ypok. Poib
(bu3nvecKoit Teopuu B
(bopMHPOBaHHH TIPEICTABICHUIT
0 (pusmvecKoi KapTUHE MUpa

https://m.edsoo0.ru/Y29SVPCVR

65

O6o06matomuii ypok. Mecto
(bu3HUeCKOl KapTHHBI MHpA B
0011IeM psiTy COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MPEJICTaBICHUN O TPUPOJIE

https://m.edsoo.ru/LKNUIKHZH
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PesepBHbIil ypok. MarauTtHOe
noJie. DJIEKTPOMarHuTHast
WHJYKIUS

https://m.edsoo.ru/EVMFIQTP6
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PezepBHbIil ypok. OnTuka.
OCHOBBI CIEMATIBHON TEOpUH
OTHOCHUTEIBHOCTHU

https://m.edsoo.ru/ES5ABJRKS8L
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Pesepubiii ypok. KBantoBas
¢uznka. DIeMeHThl aCTPOHOMHHU
1 acTpoPpU3UKU
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

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

10.1

JleMoHCTpHpOBaTH Ha TMpuUMepax pojidb W MeCTO (PU3UKH B
(hopMUPOBaHUU COBPEMEHHOW HAy4yHOW KapTHHBI MHUpA, B Pa3BUTUHU
COBPEMEHHOW TEXHUKH M TE€XHOJIOTHM, B MPAKTHUYECKON AEATEIbHOCTH

monen

10.2

Y4uTHIBaTh IPaHUIBl IPUMEHEHHUS U3yYEHHBIX (U3MUYECKUX MOJEINIEH:
MarepuaigbHas TOYKa, WHEpIMalbHAas CUCTEMa OTCuY€Ta, aOCOIIOTHO
TBEPAOE TENO, UACATbHBIN Ia3; MOJEIN CTPOCHHS Ira30B, )KUIAKOCTEH U
TBEPABIX TE€J, TOYEYHBIM DJIIEKTPUYECKHM 3aps — IpU PEIICHUH

(dbu3uvecKux 3aaa4

10.3

Pacno3naBathe ¢usznveckue sBICHHS (IIPOIECCH) U OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXAaHHKH, MOJECKYJISIPHO-KHHETUYCCKOW TEOPHUHU
CTpOCHHSI BEUIECTBA W  DIEKTPOJUHAMHKH: paBHOMEpPHOEC U
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE IBW)KCHHE, CBOOOIHOE MaJCHUE
TEJI, JBW)KCHHUE IO OKPYXHOCTH, WHEPIHMS, B3aUMOJICHCTBUE TEII;
muddy3us, OpPOYHOBCKOE JBHKEHHE, CTPOCHUE JKHIAKOCTEH U
TBEPIBIX  TeJ, W3MEHEeHHe O0O0béMa Tel TpU  HArpEeBaHUU
(oxmaxkJieHuu), TEIJIOBOE paBHOBECHE, HCIAPEHHE, KOHICHCAIWS,
IUIaBJICHHE, KPHUCTAJUIM3AllHs, KHIICHHE, BII&XXHOCTh BO3]yXa,
NOBBIIIICHUE JIABJICHHS T'a3a NIPU €ro HarpeBaHUM B 3aKPBITOM COCY/IE,
CBSI3b MEXKJy IapamMeTpaMH COCTOSIHUSI Tra3a B H30Ipoleccax;

QJICKTpU3aluA TCII, B3aHMOHeﬁCTBHe 3apAa0B

10.4

OmnuceiBaTh MEXaHWYECKOE JBIIKEHHE, HCHONb3ys (U3NYecKue
BEJIMYMHBI: KOOPAWHATA, IyTh, NMEPEMELIEHUE, CKOPOCTb, YCKOPEHHE,
Macca Tejla, CWIa, HUMIYJIbC Tella, KUHETHYECKas JHEprus,
NOTEHIMAJbHAs JSHEeprus, MexaHudeckas paboTa, MexaHWdeckKas
MOIIIHOCTB; IPY ONMMCAHUH MPABUIIBHO TPAKTOBATh (PU3UUECKUN CMBICI
UCTOJb3yEMBIX BEJIWYMH, UX OOO3HAUEHHs] M €IUHMIbI, HaXOJIUTh
(opMyIbl, CBS3BIBAIONINE JAHHYIO (PU3MUECKYIO BETUUUHY C JIPYTHUMHU

BCIIMYHUHaAMH

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TEI U TEIJIOBBIC




SIBIICHUS, MCIOJb3yss (U3MUYSCKHUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEeMIepaTypa, CpeAHsSs KHHETUYCCKas SHEPIrus XaoTHYECKOIro
JBW)KCHUS MOJICKYJI, CpEIHEKBaJapaThyHas CKOPOCTh MOJICKYII,
KOJIMYECTBO  TEIIOTHI, BHYTPCHHsISI JHEprus, pabora rasa,
KOA((DUIIMEHT TMOJE3HOTO JIEHCTBUSI TEIUIOBOTO JIBUTATENsI; MPH
OTHCAHUH [IPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCIOJIb3YEMbIX BEIMYUH, WX OOO3HAYCHHMS W CIUHHIIBI, HAXOIUTh
(bopMyJIBI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYUHY C APYTUMHU

BCIIMYUHaAM

10.6

OnuceiBaTh M3y4EHHBIE DJIEKTPUYECKUE CBOWCTBA BeEIlECTBA U
JNIEKTpUYECKHE  sBJIEHUS  (MpOLECChl), MCHONb3yd (U3HUECKUe
BEJIMYMHBI:  DJEKTPUUECKUH  3apsil,  DJIEKTPUYECKoe  ToJe,
HanpspKEHHOCTh  TMOJIA, TMOTEHIMAN, Pa3HOCTh NOTEHLUANOB; MpU
OTHMCAHWUU MPABWILHO TPAKTOBATh (PU3NYECKHI CMBICI HCIIOIb3yEMbIX
BEJIMYMH, WX OOO3HAYEHMsS] M €IWHULBI, YKa3blBaTh (OPMYIIbL,
CBA3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIUYMHY C JPYTUMHU

BECJIMYMWMHaAMH

10.7

aHAIM3UPOBATh (U3MYECKHME TPOLECChl U  SIBJICHUS, HCIOJB3Ys
(bm3uYecKre 3aKOHBI M PUHIMUIIBL: 3aKOH BCEMUPHOTO TsroTeHus, I, 11
u III 3akoHsl HpIOTOHA, 3aKOH COXpPAHEHUS MEXAHUYECKOW DHEPIHH,
3aKOH COXPAHEHUS UMITYJbCA, PUHIUI CYNEPIIO3ULIUNA CUJI, TPUHLIUIT
paBHOMpaBUsl MHEPLUUATBHBIX CHUCTEM  OTCU€Ta; MOJIEKYJISIPHO-
KUHETUYECKYI0O TEOPHUIO CTPOCHHUS BELIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpeqHell KMHETHYECKON SHEpPruM TEIIOBOTO JBMXKCHHSI MOJIEKYN C
abCOIOTHON TemIepaTypoil, MEpBbI 3aKOH TEPMOJIMHAMHKH; 3aKOH
COXpaHEHHUs DJJIEKTPUUYECKOTO 3apsiaa, 3akoH Kymona; mpu 3ToM
pa3nuyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €0 MaTeMaTU4YecKOoe

BBIP2YKEHUE U YCTIOBUS (TPAHULIBL, 00JIACTH ) MTPUMEHUMOCTH

10.8

OOBICHIATE OCHOBHBIE MMPpUHOMUIIBL ,HeﬁCTBHH MaliuH, HpI/I60pOB u
TCXHHUYCCKHUX YCTpOﬁCTB; pa3jiindatb YCIOBHUA UX 0e30MmacHOTO

HCIIOJIb30BAHHUS B IOBCEIHEBHOM KHU3HU

10.9

BhITIONHATE SKCIIEPUMEHTHI 10 UCCIIEOBAHUIO (PU3NYECKUX SBICHUN U
MPOLIECCOB C MCHOJIb30BAaHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUN; NpU
3TOM (QOpMYITHpPOBaTH MpodieMy (3a7ady) W THUNOTE3Y Yy4eOHOTO
JKCIIEpUMEHTA, coOuparb  YCTaHOBKY M3  MPEATI0KEHHOTO

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

10.10

OCYH.[GCTBJ'IHTL npsiMbIC MW KOCBCHHLIC HU3MCPCHUSA (1)I/IBI/II-ICCKI/IX

BEJIMYUH; MPH 3TOM BBIOMpATh ONTUMAJIBHBIA CIIOCOO H3MEpEHUs M




HCIIOJIB30BaTh U3BCCTHBIC MCTOAbI OLICHKU HOI‘pGH.IHOCTGfI 1/13MepeHm”1

10.11

HccnenoBaTh 3aBHCUMOCTH MEXAYy (PU3MYECKMMH BETMYMHAMH C
HCIIOJIb30BAHUEM IIPSMBIX H3MEPEHUM; NPU 3TOM KOHCTPYHPOBAThH
YCTAaHOBKY, (DUKCHPOBATh pe3yibTaThl TOJYYCHHOH 3aBUCHMOCTH
(U3NYECKUX BEIWYMH B BUJE TaOIUI U TPAPUKOB, JIEIaTh BHIBOJBI MO

pe3ysibTaTaM UCCIIEOBaHUs

10.12

Cobnromate  mpaBuwia  0e30MacHOr0  Tpyda TP IPOBEICHHUH
HCCIEIOBAaHUN B  paMKax Y4eOHOTO 3KCIepUMEHTa, Yy4eOHo-
HCCIEA0BATENIbCKOM M MPOEKTHOM JEATENBHOCTH € HCIOJIb30BAaHUEM

M3MEPUTENbHBIX YCTPOUCTB U J1a00PaTOPHOTO 000PYI0OBaHUS

10.13

Pemrate pacu€THbie 3a7auu ¢ SBHO 3a/JIaHHON (DU3UYECKON MOJIETBIO,
UCTONIb3YS (U3MYECKHE 3aKOHBI M TNPUHLUIBI, HA OCHOBE aHalIM3a
yCcIOBUSL  33/Jayd  BbIOMpaTh  (PU3MYECKYI0  MOJENb, BBIICIATH
¢uznueckue BeNUYUHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl €€ pellleHus,
MIPOBOJUTH PACcU€Thl U OLEHUBATh PEATbHOCTH MOJIyUEHHOTO 3HAUYEHHUS

(bU3UYECKO BETUIMHBI

10.14

Pemath ~ KkauecTBeHHBIE  3aJayu: BBICTpAauBaTh  JIOTHYECKU
HEMPOTUBOPEUUBYIO LEMOUYKY PACCYXKICHHUI € OMOpOod Ha M3ydyeHHbBIE

3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/ISI/I‘ICCKI/IC SIBJICHUSA

10.15

Hcnonb3oBath mpu  pemieHMd yueOHBIX 3aJad  COBPEMEHHBIE
UH(GOPMAIMOHHBIE TEXHOJIOTMM Uil TIOUCKA, CTPYKTYPHUPOBAHUSA,
UHTEpIIPETallul W TPEJCTABICHUs y4eOHOW M HAY4YHO-TOMYJISIPHOM
uH(bOpPMaIIMKY, MOJYYEHHOW U3 Pa3IUYHbIX MCTOUYHUKOB; KPUTHUECKU

aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

10.16

[IpuBoauTH TpUMEpHl BKJIaJa POCCUHUCKUX M 3apyOSKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKW, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO

MHUpa, B pa3BUTHC TCXHUKHU U TEXHOJIOT Ui

10.17

Hcnonp3oBate TeopeTHYeCcKWe 3HAHMSA TO (HU3UKE B IOBCEIHEBHON
XKHU3HU 17151 o0ecriedeHns 0€301MacHOCTH Ipy 00palieHuy ¢ prudopamu
U TEXHUYECKMMH YCTPOMCTBaMM, JJsI COXPAHEHUs 310pOBbS H

CO6J'IIO,Z[€HI/I$I HOPM 5KOJIOTHUYCCKOTO IMTOBEACHUS B OKp}/)KaIOH_Ieﬁ cpeae

10.18

PaGoTtaTh B rpyIne ¢ BBIIOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJICH,
IUTAHUPOBaTh  pabOTy  TIPYIIbl, PalUOHAIBHO  pacHpelensiTh
00s3aHHOCTH M IUJIAHUPOBATh JESITENBHOCTh B HECTAaHJAPTHBIX
CUTYallMsX, aJ€KBAaTHO OILIEHWBATh BKJAJ KaKJOTO W3 YYaCTHHUKOB

TPYIIIBI B peLIeHHE pacCMaTPpUBAEMON TPOOIIEMBI




11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

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

111

JleMoHCTpHpOBaT, Ha TpUMEpax poOdb W MecTo (U3UKH B
(hopMHpOBaHHH COBPEMEHHOW HAy4HOW KapTHHBI MHUpPA, B Pa3BHTHU
COBPEMEHHOW TEXHUKH M TE€XHOJIOTHM, B MPAKTUYECKON AEATEIbHOCTH

JIOAEH, LIETOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHUHBI MUPA

11.2

Y4uTHIBaTh I'PaHUIBl IPUMEHEHUS U3YYEHHBIX (PU3NUYECKUX MOJEIIEH:
TOYEYHBIN IEKTPUYECKUHN 3apsAll, AlepHas MOJEIb aTOMa, HyKJIOHHAs

MOJIeNIb aTOMHOTO si/ipa MpH pelieHnH PU3NUECKUX 3a1a4

11.3

PacniosznaBate (usnueckue siBIeHUs (Mpolecchl) U OOBACHATH UX Ha
OCHOBE 3aKOHOB  DJIIEKTPOJMHAMUKHA H  KBAaHTOBOH  (pu3mKH:
AIIEKTPUYECKasi MPOBOJUMOCTB, TEIUIOBOE, CBETOBOE, XHMHUYECKOE,
MarHuTHOE NECUCTBUSL  TOKa, B3aUMO/ICHCTBIE MarHuTOB,
JNIEKTPOMArHuTHasE MWHAYKUWSA, JEMCTBHE MArHUTHOTO TMOJS Ha
MPOBOJHUK C TOKOM M JBIXKYIIMWCA 3apsif, AJIEKTPOMArHUTHBIE
KojeOaHus U BOJHBI, NPSAMOJMHEHHOE PpacHpOCTpaHEHUE CBeETa,
OTpaXEHHE,  TpelomyieHne, uHTepdhepeHus, audpakuus U
noJiApU3alusl CBEeTa, AUCIEpCHsl CBeTa, (POTOAEKTpUUecKUui 3pdext
(boToapdexT), cBeTOBOEC MaBiICHHWE, BO3HUKHOBEHHUE JIMHEHYATOTO
CHEKTpa aToMa BOJOPOJAa, €eCTECTBEHHass W  HCKYCCTBEHHas

PaaruOaKTHBHOCTDb

114

OnuceiBaTh  HM3Y4YEHHBIE CBOICTBA  BellecTBa  (AJIEKTPUYECKHE,
MarHUTHBIE, OMTUYECKUE, DICKTPUUYECKYIO MPOBOJUMOCTD Pa3IMYHBIX
Cpel) U DIEKTPOMArHUTHbIE fABJIEHUS (TIPOLIECCHI), HCIOJIB3YS
(¢u3nueckue BENUYMHBI:  DJJCKTPUYECKUU  3apsAl, CHiIa  TOKa,
JNIEKTPUYECKOE  HANpsOKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHUE,
pa3HocTh moTeHmuanos, DJIC, paboTa ToKa, MHAYKIHS MarHUTHOTO
noyisg, cuia Awmmepa, cuina JlopeHIla, WHIYKTUBHOCTH KaTYIIKH,
SHEPrUsl JIEKTPUUECKOTO W MAarHUTHOTO IMOJIEH, MepuoJ M YacToTa
Kosie0aHuil B Koie0aTeIbHOM KOHTYpE, 3aps/l U CHJia TOKa B Mpoliecce
TapMOHUYECKHIX ANEKTPOMArHUTHBIX KoJeOaHui, doxycHoe
paccTosiHMe W ONTHYECKash CWJIa JUH3bI, MPU OMUCAHUU TPABUIBHO
TPaKTOBaTh (UIWYECKUH CMBICT HUCIHOJB3YeMBIX BEIMYUH, UX
0003HaYeHHs] M EIWHHIBI; YKa3plBaTh (OPMYJBI, CBS3BIBAIOIINE

JAHHYIO (PU3MYECKYIO BETMYUHY C JPYTUMU BEINIUHAMHU




115

OnuceIBaTh HN3YYCHHBIC KBAHTOBLIC ABJICHUA U MPOLCCCHI, UCIIOJIB3Y
(1)I/ISI/II-ICCKI/IC BCJIMUYUHLBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBCTA, SHCPIUA U HUMITYJIbBC q)OTOHa, nepunon
nojypacmnaga, OSHCPrud CBA3M ATOMHBIX AACp;, IIPU OINHMCAHHUU
IMPpaBUJIbHO TPAKTOBATbh (1)I/I3I/I‘~I€CKI/II71 CMBICJI UCITIOJIB3YEMbIX BCIWYUH,
nX 0003HAYEeHHS U CANMHUIBI, YKa3bIBaTb q)OpMYJH)I, CBA3BIBAOIINEC
JaHHYIO (1)I/I3I/IT-ICCKyIO BCIIMYUHY C APYTUMHU BCIIMYHMHAMH, BBIYUCIIATH

3HaYeHUE (PU3NUECKON BETUUUHBI

11.6

AHanu3upoBath (PU3MYECKHUE TIPOLECCHl U SIBICHUS, MCIOJIB3YS
(dbu3uyeckue 3aKOHBI W NpPUHOUNBL  3akoH Oma,  3aKOHBI
MOCJIEOBATEILHOTO W TapaJlJIeIbHOTO COEIUHEHUS TPOBOJIHUKOB,
3akoH /[xoyns — JleHna, 3aKOH 2J€KTPOMarHUTHOW WHIYKLHH, 3aKOH
MPSIMOJTMHEHHOTO PACTIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAXEHUS CBETA,
3aKOHBI ~ MPEJOMJIEHUA  CBETa, ypaBHEHHWE  OWHINTEWHA Ui
dboTodddexra, 3aKOH COXpAaHEHHS DOHEPrUH, 3aKOH COXpPaHCHHS
WMITyJbCa, 3aKOH COXPaHEHWsI DJIEKTPUYECKOro 3apsna, 3aKOoH
COXpaHEHHMs]  MaccoBOrO  4MCla, TOCTyiaarsl  bopa, 3akoH
paauoaKTHBHOTO paclajaa, TMpd ITOM pa3iIudarh CIOBECHYIO
(hopMYyIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKEHUE W YCIOBUS

(TpaHuIpl, 00J1aCTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJ'IﬂTB HAIpaBJICHUEC BCKTOpa HWHAYKIOUHW MArdHuTHOI'O II0JIA

IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa " CHJIBI HopeHua

11.8

CTpOI/ITB U  OIIMUChIBATb I/1306pa)K€HI/Ie, co3gaBacMoO€  IINIOCKHUM

3€pKajoM, TOHKOU JIMH301

11.9

BBINOIHATE SKCIEPUMEHTHI TI0 UCCIICAOBAHUIO (PU3UUYCCKUX SIBICHUH U
IPOIIECCOB C MCIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPECHUM; MPH
3ToM (QOopMYyIHpPOBaTh MpobieMy (3a7ady) W THUNOTE3Y Y4eOHOrO
IKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEIUIOKCHHOTO

060py,Z[OBaHI/IH, IIPOBOAUTD OIIBIT U (1)OpMYJ'II/Ip0BaTB BBIBObI

11.10

OCYH.[GCTBJ'IHTL npsAMBbIC MW KOCBCHHLIC HU3MCPCHUSA (1)H3I/I‘ICCKI/IX
BCJIIMYHH, IIpU 3TOM BBI6I/IpaTB ONTUMAJIBHBIN CIIOCO0 HU3MCPCHUA U

HCIIOJIb30BaTh U3BCCTHBIC MCTO/AbI OICHKHU HOFpeHlHOCTeﬁ HBMGpGHHI’I

11.11

HccnenoBaTh 3aBUCUMOCTH (PM3MUYECKMX BEJUYMH C UCIOJIb30BAaHUEM
NpSAMBIX M3MEPEHHUH; TIPU ITOM KOHCTPYMPOBaTb YCTaHOBKY,
(GUKCUpPOBaTh pPE3YAbTATHl TOJYYEHHOM 3aBUCUMOCTH (PU3UUECKUX
BEJIMYUH B BHJIE TaOIMIl U TpaUKOB, J1e/IaTh BBIBOJBI [0 PE3yJIbTaTaM

HNCCICIOBaHUA

11.12

CobOmronate mpaBuiia 0€30MAaCHOTO TpyAa MpH  IPOBEACHUU




UCCIeIOBaHUNH B paMKax ydeOHOTO OJKCIEpHMEHTa, Yy4eOHO-
HCCJIEIOBATEIbCKOM M MPOECKTHOM NESATEIBbHOCTH C UCIOJIb30BaHUEM

U3MEpPUTEIBHBIX YCTPOUCTB U 1a00PaTOpPHOTO 000PyI0BaHUS

11.13

Pemate pacuérHbie 3a7a4d ¢ SBHO 3aJaHHOW (DM3NYECKON MOJEIBIO,
UCTIONB3Ys (pu3Myeckre 3aKOHBl M TPUHIMIIBI, HA OCHOBE aHAIM3a
yCcIOBUSL  3aJayd  BbIOMpaTh  (PU3MYECKYI0 MOJENb, BBIICIATH
¢u3nveckre BETUYMHBI U (POPMYIIBI, HEOOXOIUMBIE ISl €€ perieHus,
MIPOBOJUTH PAcu€Thl U OLEHUBATh PEAIBHOCTH MOJIYUEHHOTO 3HAUYEHHUS

(bU3UYECKO BETUYHHBI

11.14

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

3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/ISI/IIICCKI/I€ SABJICHUSA

11.15

Hcnonb3oBath mpu  pemieHMd  yuyeOHBIX 3aJad  COBPEMEHHBIE
MH(OpPMALIMOHHBIE TEXHOJOTHMM JUIsl TIOWCKA, CTPYKTYpUPOBaHMS,
WHTEpIpeTalii U MpeJICTaBiIeHHUs] y4eOHOW W Hay4YHO-TIOMYJISIPHOMN
nH(popMalUY, MOJYYEHHON W3 pa3IUYHbIX MCTOUYHHUKOB; KPUTHUECKU

aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIHIO

11.16

OOBSACHATh MPUHLUIBI NEHCTBHUS MAallWH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCIOBHUS HX OE30MaCHOTO HCIOJIb30BAaHUS B

MOBCEIHEBHOMN KU3HU

11.17

[IpuBoauTh HpHUMEpHl BKJIaJa POCCUHUCKUX M 3apyOSKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOUIETO

MHpa, B pasBUTHUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonp3oBaTh TEOpeTHYECKHE 3HAHUS MO (PU3MKE B IMOBCETHEBHOMN
YKU3HU I obecrieueHns 6€30MacHOCTH MpH OOpalleHuH ¢ MpudopamMu
U TEXHUYCCKHMMH YCTPOWCTBAMHM, JIJISI COXPAHCHHUS 3I0POBBS H

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

11.19

PaGoTare B rpymnme C BBIIOJIHEHHEM DPA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAHUpOBaTh ~ paboOTy  TPYNNbI,  PAlMOHATBHO  paCHpelesiTh
0053aHHOCTM M IUIAHUPOBATh  JESATENbHOCTh B  HECTaHAAPTHBIX
CUTYyallusiX, aJeKBATHO OIICHMBATh BKJAJ KaXJOTO M3 YYaCTHUKOB

IPYIIBI B peLlIEHnE paccMaTpuBaeMoi pooOaeMsbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
pasjaena

Ko nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOIbI HAYHYHOI'O [TO3HAHU A

11

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

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

1.2

MopaenupoBanue GU3HYECKUX SBICHUH W
npoiieccoB. Hayunsie runore3sr. dusndeckue
3aKOHBI W TeopuH. ['paHHIBI TPUMEHUMOCTH
buznyeckux 3aKOHOB. [punnyn
cooTBeTrcTBUsA. Ponp M Mecro GU3UKH B
GOpPMHUPOBAHMHM  COBPEMEHHOW  HAy4yHOU
KapTHHBI MHpa, B MPaKTHYECKON

NESITEILHOCTH TIOAEH

MEXAHHUKA

KNMHEMATHUKA

2.11

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

Tpaexropust

2.1

2.1.2

[Tepemenienue, cKOpocTh (CpemHsisi CKOPOCTD,
MTHOBEHHAass  CKOpPOCTb) M YCKOpPEHHE
MaTepualbHOM TOYKH, UX MPOEKIHMH HAa 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

MaTepI/Ia.HLHOf/'I TOYKHU OT BPECMCHU




2.14

CBoOoiHOE mageHue. Y CKopeHrne cB0O0HOTO

naacHus;

2.15

KpuBosmueiiHoe nBuxeHue. PaBHOMepHOe
JBUXXCHUC MaTepHaHBHOﬁ TOYKHU 10
OKPY’KHOCTH. YTJIOBasi CKOPOCTb, JHMHEHHAs
CKOpOCTb. [Iepuon u 4acToTa.

LleHTpOCTpEMHUTENEHOE YCKOPEHHE

2.1.6

TexHnueckue YCTpOMCTBA: CIIUJIOMETP,
JBHKCHHE CHApsAOB, LEIHBIE M PEMEHHBIC

nepeaadn

2.1.7

[IpakTnueckue paboTHI. N3mepenue
MTI'HOBEHHOM CKOPOCTH. Hccnenosanue
COOTHOUIEHUSI MEXKJy NyTSAMH, ITPOUIECHHBIMU
TEJIOM  3a  TIOCJeNOBaTEelIbHbIE  paBHbIE
NIPOMEXYTKA BPEMEHU IIPU PaBHOYCKOPEHHOM
JIBW)KEHUH C HAYaJbHOM CKOPOCTBIO, PAaBHOMU
Hym0. M3ydeHue IBH>KEHUs IIapyuKa B BA3KOM
xuakoctu.  M3ydyeHue  [BWKEHUS — Teda,

OpOIIEHHOTO TOPU30HTATHHO

2.2

JUHAMUKA

2.2.1

[TpuHIMn OTHOCHTEIBHOCTH lanmmnes.
IlepBoiii 3akoH HproToHa. WMHepuuanbHbie

CHCTEMBI OTCUETa

2.2.2

Macca tena. Cuna. IlpuHuun cynepno3uiuu

CHII

2.2.3

Bropoii 3akon HprotoHa s maTepHaibHOMR
TOYKA B WHEPIHUAILHOW CHUCTEME OTCYéTa
(MCO). Tpermit 3akon HeroroHa mns

MaTCpHUAJIbHBIX TOUCK

2.2.4

3akoH BCEMHPHOT'O TATOTCHUS. Cuna TshKecTH.

HCpBaSI KOCMHUYCCKaAsA CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpeHue. Cuna TpeHus
CKOJIBKEHUS W CHJA  TPEHUs  IOKOSL.

Koaddunment tpenus. Cuiia COpoOTUBICHHS




IMpU ABWXKCHUU TECJIa B ) KUAKOCTHU HUJIU a3

2.2.7

[TocrynmarenbHoe U BpamiaTeIbHOE JIBIKEHHE

a0COJIIOTHO TBEPJIOTO Telia

2.2.8

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

2.2.9

TexHuueckue  yCTpOMCTBA:  IMOJIIUITHUKH,

JABMIKCHUEC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktrueckue paboTel. V3yueHue IBUKEHUS
Opycka 10 HAaKJIOHHOM IIJIOCKOCTH O]
JIEMCTBUEM HECKOJBbKHUX cwil. MccnenoBaHue
3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAOIIUX
B jAedpopmMupyeMoll NpyKHHE U PE3UHOBOM
oOpa3lie, OT BEIMYMHBI HX JAedopmariuu.
HccnenoBanue ycioBHil paBHOBECHS TBEPAOTO

T€JI1a, UMCIOIICTO OCh BpalllCHUSA

2.3

3AKOHbI COXPAHEHUS B MEXAHUKE

2.3.1

Nmnynbc MaTepuanbHOW TOYKH, CHUCTEMBI
MaTepuajabHbIX TOo4YeK. WMIynsc Ccuibl U

HN3MCHCHUEC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHenusi wumnyiasca B HCO.

PeaktuBHOEC JABHWXCHHUEC

2.3.3

PaGora cunsl

2.3.4

MomiHoCTE CHIIBI

2.3.5

Kunernueckas QHCPIuAa MaTCpHaHBHOﬁ TOYKH.

Teopema 0 KUHETUYECKO YHEPTUU

2.3.6

[MorennmaneHas sHeprus. [loTeHumanbHas
SHEpTUs yIIpyro nepopMUPOBAHHOM
npyxusbl. [loTeHumanbHas SHeprus Tena

BOJIN3HU IMMOBEPXHOCTHU 3emnu

2.3.7

IloTeHumanbHble U HENOTCHIMAIbHBIC CHIIBL.
CBs3b pa6OTLI HCIIOTCHIUAJIBHBIX CHII C

HN3MCHCHHUCM MEXaHUYEeCKOM SHEPrun

CHUCTCMBI TCII. 3akoH COXpaHCHUA




MEXaHUYECKOM SHEPruun

2.3.8 Yupyrue v Heylpyrue CTOIKHOBEHHS
239 TexHu4ecKkue yCTpOWCTBA: JBUIKEHHE PAaKET,
o BOJIOMET, KOEP, NPYKUHHBIN [TUCTOJIET
[IpakTnueckue pabGoTel. M3yuenue cBs3u
23,10 CKOPOCTEM TEJI TIpU HEYNpyroM yzaape.

UccnenoBanue cBsizu  pabOTBI  CHIIBI €

M3MEHECHHEM MEXaHHISCKOM OHCPruu TCJIa

MOJIEKVJIAPHASA ®U3NKA U TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUU

3.1.1

OcHoBHbIE TOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPUHU. BpoyHoBckoe
neuxenue. J{uddysus. Xapakrep ABUKEHUS U

B331/IMO)I€I71CTBI/I51 YacCcTHll BEICCTBa

3.1.2

Mogenu CTpoeHusi Ta30B, KUIKOCTEH W
TBEPABIX Tel W OOBICHEHHE  CBOWCTB

BEIECTBA HAa OCHOBE ITHUX MOJENEH

3.1.3

Macca wmonekyn. KonudecTBo BemecTsa.

[TocrosnHas ABoraapo

3.1.4

TemmoBoe paBHOBecue. Temmepatypa u eé

u3mepenue. [lkana remneparyp Llenbcus

3.1.5

Mogens  UIealbLHOro rasa. OcHoOBHOE
ypaBHEHUE MOJIEKYIISIPHO-KHUHETUYECKOU

TCOPHUH NACATIbHOI'O Ira3a

3.1.6

AOcomoTHas TemrepaTypa Kak Mepa cpeaHein
KUHETUYECKOW SHEPTruu TEIUIOBOTO JBMXKECHUS

yactul rasa. [llkana remneparyp KensBuna

3.1.7

VpaBuenne Knaneiipona — Mengeneesa.

3akoH JlanbTOHA

3.1.8

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

U30TepMa, U30X0pa, n3obapa

3.1.9

TexHudyeckue  ycTpOWCTBA: TEPMOMETP,

OGapomeTtp




3.1.10

[Ipaktuyeckue paboTsl. M3mepenue Macchbl
BO3JlyXa B KJIacCHOM KoMHare. MccienoBanue
3aBUCUMOCTHU MEX/1y TapaMeTpaMy COCTOSIHUS

pa3pekeHHOTOo ra3a

3.2

OCHOBbI TEPMOAMHAMUKN

3.21

TepmonnHamuueckass cucrema. BHyTpeHHss
DHEPrUs TEPMOJMHAMMYECKOW CHUCTEMBI U

CITOCOOBI €€ M3MEHEHUS

3.2.2

KonunuectBo Temnotel u pabora. BuyTpenHss

OHEPTHUA OJHOATOMHOI'O NACAJIBHOTO Ira3a

3.2.3

Buapl Temmomepenauu: TEIIONMPOBOTHOCTD,
KOHBEKIMS, M3NydeHue. TermmoéMKoCTh Tena.
VnenpHasg TEIOEMKOCThL BelllecTBa. Pacuér

KOJIMYCCTBA TCIIJIOTHI IIPU TCILIONEPpEaAYC

3.2.4

ITepBrIii 3akoH TepMoauHaMuku. [Ipumenenue
1 570):10y0) 3aKOHa  TEePMOJUHAMUKU K
uzonpoueccam. ['paduueckas uHTEpHIpeTanus

paboThl Taza

3.2.5

TemnoBsie MamuHbl. [IpuHIUIBL  OEHCTBUA
TEIJIOBBIX MamuH. [IpeoOpa3zoBanust SHEPTUH
B TewIoBbIX MamuHaxX.  KoaddunueHnt
nosne3Horo  gerctBus  (maee  —  KIIJI)

temioBoi Mamuusbl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoii 3aKOH TEPMOMHAMUKH.
HeobOpatumocts  mporeccoB B OpPUPOJIE.
TemoBbie JIBUTATEH. DKOJIOTHYecKHe

HpO6HCMBI TCIIOOHECPICTUKU

3.2.7

Texuuueckue yCTpOIiCTBa: JBUTaTeINb
BHYTPEHHETO CTOpaHMs, OBITOBOI

XOJIOANJIbHUK, KOHAUIHOHEP

3.2.8

[IpakTuyeckue paboTsl. 3MepeHue yaenbHOM

TEIUIOEMKOCTH

3.3

AT'PETATHBIE COCTOSAHNMA BEILECBA. ®A30BBIE IIEPEXO/IbI

3.3.1

Hapoo6pa30BaHHe N KOHACHCAIM. I/IcnapeHHe




" KHUIICHUE. VYnenoHas TEIUIoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMITEPATYPhI

KUIICHUA OT JaBJICHUA

AOCONMIOTHAE W OTHOCHWTENBbHASA BJIAXHOCTH

332 BO3ayxa. HacellenHslil nap
Teépnoe TEJIO. Kpucrannnueckue u
333 amop(dHBIe Tenma. AHU3OTPONHUS  CBOWCTB
o KpHCTAJUIOB. Kunkue KpUCTAJUTHI.
CoBpemeHHbIEe MaTepuabl
334 [InaBnenne W KpucTauM3anus. Y AeabHas
o TerioTa rmasyienus. Cyonumarius
3.35 YpaBHEHHE TEIIOBOTO OalaHca
TexHuueckue yCTpOMCTBA: TUTPOMETP H
336 MICUXPOMETP,  KAJIOPUMETP,  TEXHOJOTUHU
o MOJIY4EHHUS] COBPEMEHHBIX MAaTepHUAJIOB, B TOM
YHUCJIe HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH
337 [IpakTnueckue paboTHI. N3zmepenne
o BJIQYKHOCTH BO3yXa
4 OJIEKTPOIMHAMUKA
OJIEKTPOCTATHUKA
i1l OnekTpu3anus Teil. DJIeKTpudeckuil 3apsa. JBa
o BUJIA IIEKTPUYECKUX 3apsI0B
[IpoBogHUKH, JTURIIEKTPUKU u
412
MOJIYIPOBOJIHUKHU
4.1.3 3aKOH COXpaHEHUs ANEKTPUUECKOTO 3apsiaa
414 B3aunmoneiictue 3apsnoB. 3akoH Kynona
4.1 DneKTpuIecKoe oJe. HanpsoxénnocTts
ALE 3IEKTPUUYECKOTO HOJIAL. [IpuHnmn
o cynepno3uiuu.  JIMHUM ~ HanpsHKEHHOCTH
3IEKTPUUYECKOTO OIS
416 PaGota cuim 3MEKTPOCTATUYECKOTO  TOJIS.
o [Torenuman. Pa3HOCTh MOTEHIMATIOB
417 [IpoBOAHUKM W JUAIEKTPUKH B MOCTOSIHHOM

SJICKTPUUICCKOM TI0JIC. I[I/IBJICKTpI/I‘ICCKaH




IMPOHUIIACMOCTDb

ONEeKTPOEMKOCTD. Konnencarop.
4.1.8 ONeKTpOEMKOCTh  IIOCKOIO  KOHJIEHCATOpa.
DHeprus 3apsHsKeHHOTO KOHJIEHCaTopa
TexHudyeckue  yCTpOWCTBA:  3JIEKTPOCKOIL,
419 AJIEKTPOMETP, AJIEKTPOCTATUYECKAs 3allUTa,
o 3a3eMJICHHE AJIEKTPOIPUOOPOB, KOHIIEHCATOP,
KCEpPOKC, CTPYHHBIN IIPUHTED
4110 [IpakTnueckue paboTHI. N3mepenue

ANEKTPOEMKOCTH KOHIEHCATOpa

4.2

IIOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKH B PA3JIMYHBIX

CPEJIAX

YcaoBus CYIICCTBOBAHUA IIOCTOSITHHOI'O

421 3IEKTPUUECKOTO ToKa. McTounnku Toka. Cuina
ToKa. [IoCcTOsIHHBIN TOK
4.2.2 Hampsioxenune. 3akon Oma 1 ygacTka 1enu
123 DJIEKTPUYECKOE CONMPOTHUBJIEHUE. Y IETbHOE
o COTPOTHBIICHUE BEIIeCTBa
124 [TocnenoBarenbHOE, napasuieJbHOE,
o CMEIIaHHOE COEAMHEHNE TPOBOHUKOB
PaboTa anekrpuueckoro Toka. 3akoH Jlxoyns
4.2.5
— Jlenna
4.2.6 MOoONTHOCTB JIEKTPUUYECKOTO TOKA
anektpoaBkymas cuna (manee — DJIC) wu
r BHYTpPEHHEE COMPOTUBICHUE UCTOYHHKA TOKA.
o 3akon Oma i TONHOM  (3aMKHYTO)
anekTpudeckoit nenu. KopoTkoe 3amblkaHue
DneKTpOHHAas IPOBOIUMOCTD TBEPABIX
428 METaJIJIOB.  3aBUCUMOCTh  COMPOTHBIICHUS
o METaJIJIOB oT TEeMIIEPaTypHI.
CBepXnpoBOIUMOCTb
429 DnekTpuueckuid TOK B Bakyyme. CBoiicTBa
o ANEKTPOHHBIX MMYYKOB
4.2.10 [onynpoBoanuku. CoOCTBEHHAs M IPUMECHAS




MPOBOJIUMOCTbH TOJYIPOBOJAHUKOB. CBOHCTBA

p-n nepexoaa. IloaynmpoBoHIKOBEIE TPHOOPHI

4.2.11

DONEKTPUUECKUA  TOK B DJIGKTPOJIMTAX.
DIEKTPOTUTHYECKAS JUCCOIIHAITHS.

DIIEeKTPOIu3

4.2.12

DNeKTPUYECKUM TOK B rasax.
CaMOCTOSTENBHBIIE M HECAMOCTOSITEIbHBIN
pa3psaa. PaznuuHble THIBI CaMOCTOSITEIIBHOTO

pazpsna. Monnus. [1nasma

4.2.13

Texanueckue YCTpOMCTBA: aMIIepMeTp,
BOJBTMETP, PEOCTaT, HUCTOYHHKM  TOKAa,
3JIEKTPOHArpEBATEIbHBIE puoopHI,
JNIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP
CONIPOTHBIICHUS, BAaKyyMHBII MO/,
TEPMUCTOPBI nu (hoTOpE3UCTOPHI,

MOJTYITPOBOTHUKOBBIN JTHOJI, TATbBAHUKA

4.2.14

[IpakTuueckue paboTHLI. Nzyuenue
CMEIIAHHOTO COEMHEHHSI PE3UCTOPOB.

N3mepenne DJIC wHCTOUHMKA TOKa M €ro
BHYTpEHHEro comnpotusienus. HaOmroaenue

OJICKTPOJIMU3a

11 KIJACC

Kon
pa3nena

Koanposepsiemoro
3JieMeHTa

IIpoBepsiemMble Y1eMEHTHI COIEPKAHUS

4

SJIEKTPOAMMHAMUKA

4.3

MAT'HUTHOE IIOJIE. OJIEKTPOMATI'HUTHA A MHAYKIWA

43.1

IlocrossHHBIE MarHuThl. BzammojaelicTBue

INOCTOAHHBIX MaroHuTOB

4.3.2

MarauTtHoe mone. BekTop MarHuTHOU
vHAyKiuu.  [lpuHmun — cynepno3uiuu.
Jlunun marautHOM wuHAykuu. Kapruna
JVMHUM  MAarHuTHOM  HMHAYKLUUH  TOJSA

IIOCTOAHHBIX MAarHuTOB




MarnuTtHOEe 10JIE NPOBOJHUKA C TOKOM.
Kaptuna nuHUE 11078 JUIMHHOTO IMPSIMOTO

MMpOBOAHUMKA MW 3aMKHYTOI'O KOJBLECBOI'O

4.3.3 MPOBOJHHMKA, KATyIIKA C TOKOM. OIbIT
Opcrena. BaumoneicTBrue NpoBOAHUKOB C
TOKOM
4.3.4 Cuia Amriepa, e€ MOIyJb M HalpaBJICHUE
Cuna JlopeHiia, €€ MOy b U HallpaBJICHUE.
JIBm>keHue  3apsHKEHHOM — 4acTUIBl B
4.3:5 OJHOPOJHOM MArHHTHOM Tmone. PabGota
cuibl Jlopenna
4.3.6 SIBneHre ANeKTPOMarHUTHON WHYKITHH
4.3.7 [ToTok BeKTOpa MarHUTHOM MHITYKIIUH
OJIC nHaykuuu. 3aKOH JIEKTPOMarHUTHOM
4.38 uHaykuuu Papanes
BuxpeBoe snektpuyeckoe moise. IJIC
WHIYKIIUA B TIPOBOJHHUKE, JBIDKYIIEMCS
4.3.9 MOCTYIATEIHLHO B OJTHOPOJTHOM MarHUTHOM
oJie
4.3.10 [IpaBuio Jlenna
NHayKTUBHOCTD. SIBJIICHHE CaMOWHIYKITUH.
4.3.11
OJIC camouHAYKIIMU
DOHeprusi MarHUTHOTO TMOJS KaTylIKd C
4.3.12
TOKOM
4.3.13 DJNIEKTPOMArHUTHOE T10JIe
TexHu4yeckue YCTPOWCTBA:  MOCTOSIHHBIE
43.14 MAarHHTEHL, AIIEKTPOMArHUTHI,
AIIEKTPO/IBUTATETb, YCKOPUTEIH
AIIEMEHTApPHBIX YaCTHUII, HAYKIIMOHHAS [1€Yb
[TpakTrueckue paboTHI. N3yuenue
MarHUTHOTO TIONII KATYIIKM C TOKOM.
4.3.15 UccnenoBanne IEHCTBHS  NOCTOSHHOTO

MaravTa Ha paMKy C TOKOM. HccnenoBanue

SABJICHUA BHGKTpOMaFHHTHOﬁ HUHIAYKIIUHN




KOJIEBAHWA 1 BOJIHBI

5.1

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

Konebarenbnas cucrema. CBoOOIHBIE
KojeOanus. ['apMOHWYECKHE KOJICOAHMS.
5.1.1
[Mepuon, wacrora, ammumatyma u ¢asa

KoJe0aHuit

[IpyxunHbIM MasTHUK. MaTtemaTudeckui

5.1.2

MasTHHUK

VYpaBHEHHE TapMOHMYECKHX KOJICOAHUM.
5.1.3 Kunemarnueckoe u JTUHAMUYECKOE

OIMCAHNE KOJIE0ATETHbHOTO ABMKECHUSA

[IpeBpamenue SHEPIUH pu
TapMOHHYECKUX KOJICOaHMIX. CBs3b
5.1.4 aAMILTATY/IbI KoJIeOaHui HCXOIHOU
BEJIMYUHBI C aMIUTUTyJaMu KoJjeOaHuil e&

CKOPOCTH M YCKOPEHUS

KonebGarenbupiii  koHTYp.  CBOOOMIHBIC
JIEKTPOMArHUTHBIC KoJieOaHust B
UJCAILHOM  KOJICOATCIIbBHOM  KOHTYpE.
>13 AHAJOTUS MEXKIYy MEXaHUYCCKUMHU M
3JIEKTPOMArHUTHBIMH KOJIEOAHHUSIMH.

®opmyna Tomcona

3aKOH COXpaHEHMsI PHEPIUU B UACAIbHOM
5.1.6
K0J1e0aTeIbHOM KOHTYpE

BoinykeHHbBIE MEXaHUYECKUE KOJIeOaHUsl.
Pes3onanc. Pezonancuas KpHUBasl.
5.1.7
Brinyxnennsie 3JIEKTPOMarHUTHbIE

KoJIeOaHusl.

ITlepemennbii  TOK.  CHHYCOMOANBHBIN
5.1.8 .
[IEPEMEHHBIN TOK.

MomHOCTh MEPEMEHHOTO TOKa.
5.1.9 AMIUTUTYIHOE U JEHCTBYIOIIEE 3HAYEHUE

CHJIbI TOKAa U HAITPSPKCHU A

5.1.10 Tpanchopmarop. [IponsBoacTso, nepenada




U TOTpeOJIeHUE 3JIEKTPUUYECKON SHEpruu.
OKOJIOTUYECKHE PUCKHU IPU MPOU3BOJACTBE
NIEKTPUYECKOU DHEPIUH. KynsTypa
HCII0JIb30BAHUSA AJIEKTPO3HEPIUU B

HOBCEIHEBHOU KU3HU

TexHuueckne ycTpoiicTBa: celicMorpad,

5.1.11 ANEKTPUYECKUI 3BOHOK, JIMHUHA
aNIeKTponepeaay
[Ipaktnueckue pabotsl. HMccnenoBanue
3aBUCUMOCTHU TepUOJa MajbIX KoJIeOaHUU
51 12 T'py3a Ha HUTHU OT IJIMHBI HUTU W MACChI

rpy3a. MccnenoBanue nmepeMeHHOr0 TOKa B
e U3 TOC/IEI0BATEIbHO COCANHEHHBIX

KOHJIEHCATOPa, KaTyUIKU U pe3rucTopa

5.2

MEXAHUYECKUE U 5JIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

Mexanuyeckue BOJIHBI, yCIIOBUS
pacnpoctpanenusa. Ilepuon.  CkopocThb
pacnpocTpaHeHus W JAJWHA  BOJIHBL

[Tonepeynsle ¥ MPOI0JIbHBIE BOJTHbI

5.2.2

HNuTtepdepenius u Tudpakims

MEXaHUYCCKHUX BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. ['pOMKOCTH 3BYyKa.

BricoTa Tona. Tem0p 3Byka

5.2.4

OJIEKTPOMarHuTHbIE  BOJIHBL. Y CJIOBUSA
U3JIyYCHHUS]  DJIEKTPOMArHUTHBIX  BOJIH.
Bzaumnas opuenrtanus BektopoB E, B 1 v

B 3J'ICKTpOMaFHI/ITHOI7I BOJIHC B BAKYYMC€

5.2.5

CBo#icTBa  ANIEKTPOMArHUTHBIX  BOJIH:
OTpa)keHHe, MpPeIOMIIEHUE, MOJIIpU3alus,
mudpakius, uHTepdepenuus. CkopocTb

SJICKTPOMATHUTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMATrHUTHBIX BOJIH.
[IprumeHeHne 2IEKTPOMAarHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

HpI/IHI_II/IHI:I pagruoCBsA3U U TCICBUICHUS.




Paguonoxanus. DNIEeKTPOMarHuTHOE

3arpsi3HEHHUE OKPYKAIOIICH CpeJIbl

5.2.8

TexHu4ecKkue yCTpPOMCTBA: MY3BIKAJIBHbIC
UHCTPYMEHTBI, yIBTpa3ByKOBast
JUAarHOCTHKa B TEXHUKE M MEIHIMHE,
pamap,  paaMONPUEMHUK, TEJIEBU30D,

aHTeHHa, tenedon, CBU-neyn

5.3

OIITUKA

5.31

[IpssMonMHEHOE PACIpOCTPAHEHHUE CBETa

B OJIHOpOJHOM cpene. JIyd cBera

5.3.2

OtpaxeHue cBeTa. 3aKOHBl OTPaXKEHUS
cBeTa. [loctpoeHne n300paxkeHuii B INIOCKOM

3epKaje

5.3.3

[Ipenomnenne cBeta. 3aKOHBI TPETOMIICHHS
CBETa. AOGCOJTIOTHBIN MoKa3aTellb

MMPECIOMIICHUSA

5.3.4

[Tommoe BHYTpPEHHEE OTpaKCHUE.
[IpenenpHbId yroJl MOJHOTO BHYTPEHHETO

OTpaAXKCHUA

5.3.5

Hucnepcusi cBera. ChoXHBIM  cocTaB

ocnoro cBeta. I{Ber

5.3.6

Cobuparolue ¥ pacceuBarolIUe JUH3BI.
Tonkas nuH3a. DOKYCHOE pacCTOSHUE H
ONTUYECKass  Ccuja  TOHKOW  JIMH3BIL.
[TocTpoenue n3o0pa>keHUil B COOMPAIOITNX
U pacceuBaronmx JuH3ax. Dopmyna
TOHKOW JIMH3bl. YBEIUYEHHUE, [1aBAEMOE

JIMH301

5.3.7

HpeI[CJ'IBI MMPUMCHUMOCTH FCOMCTqueCKOﬁ

OIITUKHU

5.3.8

Wntepdpepennust  cBera.  KorepeHtHble
HCTOYHUKH. VYcnosus HaOII01eHUS
MaKCUMYMOB u MUHHUMYMOB B
UHTEpPEPEHIIMOHHON KapTHHE OT JBYX

CI/IHq)aBHLIX KOTCPCHTHBIX HCTOYHHUKOB




Hudpakmus  cera.  Judpakumonnas
pemérka. YcinoBue HaOMIOICHHS TIABHBIX
5.3.9 MaKCHMYMOB npu MaJCHAN
MOHOXPOMATHYECKOTO CBETa Ha

T(QPaKIUOHHYIO PEHIETKY

5.3.10 [Monsipuzanus cBera

TexHuueckue yCTpPOWCTBA: OYKH, JIyHa,

¢doToanmnapar, NPOEKIUOHHBIN ammapar,

5.3.11 MHUKPOCKOTI, TEJIECKOTI, BOJOKOHHAs
OIITHKA, TU(PpaKIMOHHAS pelérka,
TIOJISIPOH T
[TpakTnueckue  pabOTHI. Nsmepenue

312 nokasarens npenomieHusd. Mccnenoanue
5.3.1

CBOWCTB  W300pakeHMH B  JIMH3aX.

HabGmronenue aucnepcun cBeta

DJIEMEHTBI CITIELIUAJIBHOM TEOPMM OTHOCUTEJIBHOCTH

I'paHunubl TPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKH. [TocTynatet TEOpUHn
6.1 OTHOCHUTEJIbHOCTH: MHBAapUAHTHOCTD
MOJYJIi CKOPOCTHM CBE€Ta B BaKyyMe,

MPUHIIMIT OTHOCUTEIBLHOCTH DUHIITEHHA

OTHOCHUTETTBHOCTH OJTHOBPEMEHHOCTH.
6.2 3aMelUIeHHEe BpPEMEHH M COKpAllCHHE

JUINHBI

6.3 DHeprus U UMIYJIbC CBOOOHOM YaCTHIIbI

CBsI3p Macchl € 3HEprued U HMITYIbCOM
6.4 CBOOOHONW YacTHIbl. OHEprust MOKOs

CBOOOIHOM YaCTULIBI

KBAHTOBAS ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOU OIITUKU

®otonsl. Popmyia [lnanka cBsa3u 3HEprun
7.11 dorona ¢ ero wyactoToi. ODHeprus U

UMIYJIbC GOTOHA

7.1.2 OTtkpeiTHE U UccnenoBanue ¢orodrddexra.




OnbIThI AT. Cronerosa. 3aKOHEBI

dotorddekra

7.1.3

YpaBHeHue OHHIITEHA IS

dotorddexra. «Kpachnas TPaHUTIA»

dororddekra

7.1.4

Hasnenune cera. OnbiTel [1.H. Jlebenera

7.1.5

XUMHNYECKOE JIEMCTBUE CBETA

7.1.6

TexHUYeCKHEe YyCTPOWCTBA: (POTODIIEMEHT,
dboTOmaTUHK, COJIHEYHAs Oarapes,

CBETOIMO/T

7.2

CTPOEHUE ATOMA

7.2.1

Mogens atoma TomcoHa. OMBITE
Pezepdopna mo uccienoBaHui0 CTPOSHUS

aTomMa. HnaHeTapHasI MOJ€CJIb aTOMa

71.2.2

[Toctynatsl bopa. N3nyuenne u
norjoueHre (GOTOHOB TPHU  TMEpPexoie
aToMa C OJHOIO YpOBHS SHEPruuM Ha
npyroi. Buasl ciektpoB. CekTp ypoBHEH

OHEPIrur aroMa BOAOpoJa

7.2.3

BoaHoBEIE cBo¥icTBa 4acTHIll. BOJHEI 1€
Bpoiins. KopnyckymnsipHo-BOJHOBOM
nyanu3M.  JIudpakius dNeKTPOHOB  Ha

KpucTajliax

71.2.4

CroHTaHHoe H BBIHY>KACHHOC H3JIYUCHUC.

YcTpolcTBO U TpUHIMIT paboTHI J1a3epa

7.2.5

TexHudyecknue YCTpOWCTBA: CHEKTPAJbHBIH
aHanmu3 (CIEeKTPOCKOM), Jiazep, KBAHTOBBIN

KOMIIBIOTED

7.2.6

[Tpaktuueckue  pabotsl.  Habmogenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoasl Ha6JIIOIlCHI/ISI n peructpanuu

SJICMCHTAPHBIX YaCTHIL

7.3.2

OTKpbITHE  PAAMOAKTUBHOCTU.  OMbITHI




Pesepdopna 1o onpexpeneHuio cocrtaBa
paavoakTUBHOrO  u3inydeHus. (CBoiicTBa
anbda-, 6era-, raMMa-m3TydeHus. BimsHue

PAAUOAKTUBHOCTHU HA JKUBBIC OPraHU3MbI

7.3.3

OTkpblTHE  OPOTOHA U HEUTpOHAa.
Hyxnonnas moxens sinpa ['eiizenbepra —
WBanenko. 3apsin siipa. MaccoBoe 4uciio

sanapa. M3oTonsl

7.3.4

Anbda-pacna. DNEeKTPOHHBIHN "
NO3UTPOHHBIA  OeTa-pacmaj. INamma-
U3ITy4YeHHE. 3aKOH  paJMOaKTUBHOTO

pacnana

7.3.5

OHeprusi CBSI3M  HYKJIOHOB B sjpe.

Snepubie cunbl. Jledekt Macchl sapa

7.3.6

Snepuble peakuuun. JleneHWe W CHUHTE3

aaep

7.3.7

Anepubiit peaxkTop. TepMmosiepHbIi
cunte3. [lpobmemMbl W  MEPCHEKTUBBI
SIGPHOM  DHEPreTUKU.  DKOJOTHYECKUE

ACIICKThI H,Z[CpHOﬁ OHCPICTUKU

7.3.8

OnemMeHTapHble  4YacTulbl.  OTKphITHE
MO3UTPOHA. OyHaaMeHTalbHbIE

B3aI/IMO,Z[eI>'ICTBPI${

7.3.9

Texnudyeckue  YCTpOWCTBA:  JO3UMETD,
KaMepa BuibcoHa, sAIEpHBI peakTop,

aroMHas 6oM0Oa

7.3.10

[Tpaktuueckue pabotel. HccnenoBanue
TPEKOB YaCTULL (o TOTOBBIM

dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mHoro Heba. Co3Bes3nmusi, spKue

3BéSI[BI, IJIaHETHhI, X BUAUMOC IBUKCHUC

8.2

Conneunas cucteMa. llnaHeTnl 3eMHOI

TPYIIIIBI. IImaHeThI-TUranThI u nux




CIIyTHUKH, KapJIMKOBBIC IIaHeThl. Maibie

testa COJTHEYHOM CUCTEMBI

8.3

Connme, ¢orochepa u  armocdepa.

CotHEUHAas aKTUBHOCTH

8.4

Wcrounnk sueprun CosHua u 3B€371

8.5

3BE3/1bI, MX OCHOBHBIC XapaKTEPUCTUKU:
Macca, CBETMMOCTb, pajJMyc, TeMIeparypa,
170:¢ B3aMOCBSI3b. Hwnarpamma
«CHEKTpaJIbHBIIl  KJIacC — CBETUMOCTbHY.
3BE3apl  VIABHOW  IOCJIEIOBATEIbHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTbY» JUIf

3BE37] IIaBHOI MTOCIEN0BATEILHOCTH

8.6

Buytpennee CTpOEeHue 3BE3.
CoBpeMeHHbIE MPEICTaBICHUS o]
NPOMCXOKICHNUU U dBoronny ConHIa U 3BE31.

ITanel JKU3HU 3BE3]

8.7

Mneunsii  Ilyrb — Hama ['amakTuka.
CnupanbHas CTPYKTypa lanaktukwu,
pacrupeneneHue 3BE3J, Ta3za U IBUIM.
[Tonoxenne wu aBwxkenue ConHua B
lamaktuke. Ilmockas wu  cdepudeckas

IHOACHUCTEMBI TamakTukn

8.8

Tunel ranakTuk. Paguorajaktuku U

KkBa3zapbl. UEpHBIE IBIPHI B S/Ipax rajJakTHK

8.9

Bcenennas.  Pacmiupenne — BceneHHOM.
3akoH XaOOya. Pa3beranue rajakTHK.
Bospact u pammyc BceneHHOM, Teopus
bosbmioro  B3peiBa. Mogens  «ropsiueit

Bceenennoii». PennkroBoe nsnyyenue

8.10

MacmtabHast ~ cTpykTypa  BcenenHoil.
Meraranaktuka. Hepeménubsle mpoGiiemsbl

aCTPpOHOMHU




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

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






