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HOACHUTEJIBHAS 3AIINCKA

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

Copepxanue mnporpaMMmbl 1o (u3uMKe HampaBieHO Ha (HOPMHUpPOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHbl Mupa oOyuaromuxcs 10-11 xmaccoB mpu
oOydyeHHH X Qu3rKe Ha 6a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-/ESITEIbHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBercTBYyeT Tpeboanusm OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKKe€ YUYHUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHBIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4eOHBIMH TMpeameTamu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro OOIIero
o0pa30BaHus, MJIAHUPYEMbIE PE3YJIbTaThl OCBOEHUS Kypca (U3MKU: 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 «dusmnkay 1mno rogam o0yyeHuUs.

dusrka Kak Hayka O HaumOosiee OOIIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBe yueOHOro MpeaMeTa B IIKOJIE, BHOCUT CYLECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUHN 00 okpykaromeM mupe. IIIkompHBIN Kypc GU3UKH — CUCTEMOOOPa3yIONTU
JUIS €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKUE 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 SHEpPreTUKH, TPAHCIOPTa, OCBOCHHUSA
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
HAyYHBIA METOJ] TIO3HAHUSA MIPH BBHIITOJIHEHUN UMU YIEOHBIX UCCIIEIOBAHHA.

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 MaTepuai U3 BCEX Pa3fesioB (PU3MKH, BKIIOYAET 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 CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEIIECTBE 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 9KOJIOTUYECKUMH MPOOIeMaMH.

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 HKOJOTMYECKUM TpobsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHMKH M TEXHOJOTHU, a TakkKe OOCYXKIECHHUS
po0JIeM pallOHAIBHOTO MPUPOOTIOIB30BaHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3HKA HAa YpPOBHE CpEJAHEro OOIIero
oOpa3zoBaHus SBISAIOTCS (GuU3MUecKue Teopuu (PpopMUpoBaHUE MPEACTABICHHUHN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHIUIIOB B COBPEMEHHBIX NPEACTABICHUAX O MpPUPOJAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTeMHO-IeSITEIbHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluU SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YyJaroniuxcs.
s 6a3oBoro ypoBHS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB U JTA0OpAaTOPHBIX pPadoT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIMCOK YUYCHHYECCKUX
NpaKTHYECKUX paboT. BriaeneHue B yka3aHHOM IepedHe JabopaTOpHBIX padoT,
IIPOBOJUMBIX JUII KOHTPOJSL W  OLEHKH, OCYIIECTBISECTCS yYaCTHUKAMM
0o0pa30BaTeIbHOrO IMpoLecca HCXOAsS U3 OCOOCHHOCTEH TUIAaHUPOBAaHUSA U
ocHamleHuss kaOuHeta ¢usuku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUMMHCS YMEHHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIIEIOBAHUS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
MPEII0KEHHBIX TUITOTES.

bonpiioe BHMMaHWE yIENsAeTCA PELIEHUI0 PAacUETHBIX M KA4eCTBEHHBIX
3anad. IIpu 3TOM A1 pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJauyd C SIBHO
3aJ1aHHOM (PU3UYECKON MOJIEIIBIO, TO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS U3
pasHbBIX pa3fenoB. /[ KadyecTBEHHBIX 3a/1ad IPUOPUTETOM SIBJISIFOTCS 3aJlaHUs Ha
OoOBsSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBICHUN M TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOJETU MJIsi CHUTYyalldd TIPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECIIeUeHUI0 Yy4eOHOro mpoiiecca 0a30BbIi YpPOBEHb Kypca
bu3UKHM HAa YPOBHE CPEIHETO OOIIEro 00pa30oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOMHEeTa (PM3WUKH WM B YCJIOBHSX WHTCTPUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOI'O0 IUKIa. B kaOuHeTe (U3UKH JTOJDKHO OBITH
HEeoOXoauMoe J1labopaTopHOe OOOpYJOBAaHME ISl BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YUYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opy10BaHUE.

JleMoHCTpalmoHHoe o0opyaoBaHHEe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHUHUMAJIbHOW JIOCTATOYHOCTH U  00ECIeUMBACT TIOCTAHOBKY
NEPEUNCICHHBIX B TIporpaMMme M0 (U3MKE KIOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIMPUYCCKUX |
(dyHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 00OpynOBaHUE [JIi YYEHUYECKUX MPAKTHUUECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JIByX oOydammuxcsi. TeMmaTHuyeckue KOMIUICKTHI
71a00paTOpHOTO OOOPYIOBAHMS JIOJKHBI OBITh IMOCTPOSHBI Ha KOMIUICKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U ITU(GPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUU SIBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECAa M CTPEMJICHHS OOYYalomUXCSA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, Pa3BUTHE WX HWHTEJUIEKTYalbHBIX W TBOPYECKUX
CIIOCOOHOCTEI];

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

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PCHHSI KaK peE3yJbTaTa H3yYCHHS
OCHOB CTPOCHHMSI MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

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

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

JlocTmkeHnne 3TUX 1elield o0ecreuynBaeTCs pelieHUEM CIEeNYIOMNUX 3a1ad B

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



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUsIX, BKJIIOYAs MEXaHHUKY,
MOJIEKYJISIPHYIO (DU3UKY, OAJIEKTPOJUHAMUKY, KBAaHTOBYI (HU3UKY U
AJIIEMEHTBI aCTPO(PU3UKH;

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

e OCBOEGHHME CIIOCOOOB pEHIeHUS pa3IMYHbIX 3aJad C SIBHO 3aJaHHOU
¢uznuecko Mozenblo, 3aad, MOAPa3yMEBAIOIIUX CaMOCTOSITEIBHOE
co3gaHue pu3NUeCKOd MOJEINH, aJIEKBAaTHON yCIOBUSM 3a/1a4H;

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

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

e CO3[IaHUE YCIIOBUU [JIsl Pa3BUTHS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CpEIHETO OOIIETo
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipemmaraemerii B mporpamMme 1o (u3uke TmepedyeHb J1abOpaTOpPHBIX U
NPAKTHYECKUX paboOT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIbh JI€JaeT BHIOOP
NpOBEJICHUsI JTA0OPATOPHBIX pPabOT W OMNBITOB C YYETOM WHAMBUIYaTbHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupoxe. Haydynble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
Mupa. Ponb »JKcnepuMeHTa M TEOpUM B MPOLECCE IO3HAHUSA IPUPOJBIL.
DKCHEepUMEHT B (PU3HUKE.

MopaenupoBanue (U3MYECKUX SIBIEHUM M TpoueccoB. HaydyHble rumotessl.
duznyeckre 3aKOHbI U TeOpUH. ['paHuIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb u mecto Quszuku B GOPpMUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOJIEM.

Llemoncmpayuu

AnanoroBeile U UU(POBbIE HM3MEPHUTEIbHBIE NPHUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxka

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

[lepemenienne, CKOpocTh (CpeAHsii CKOPOCTb, MIHOBEHHAas CKOPOCTb) U
YCKOPEHUE MaTepUaTbHON TOYKH, MX MPOEKIHH HAa OCH CHUCTEMBI KOOpPIHMHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE NpsIMOJMHEHHOEe ABWKeHHe. I 'paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHs, NIyTH U I[EPEMEIICHHS
MAaTepPUAIbHONU TOYKH OT BPEMEHU.

CBoOoaHoe mazeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonuneintnoe aBukeHue. [IBH>KEHHME  MaTepUAIBHOM  TOYKH IO
OKPYKHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTIJIOBass CKOPOCTb, JTUHEHHAS
ckopocTtsb. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOe YCKOPEHUE.

TexHnueckne yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: CIHAOMETP,
JNBH>KEHUE CHAPSAIOB, LIEMTHBIE U PEMEHHBIC NTEPEAAYH.

Jlemoncmpayuu

Mogenp cucTeMsbl OTCUETA, WILTKOCTPALMS KHUHEMATHUYECKUX XapaKTEPUCTUK
JIBUKEHUS.

[IpeoOpazoBaHue NBUKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

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

HaGmionenune aBukeHHsl Teia, OpOLIEHHOrO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHust cBOOOIHOTO MaaeHUsI.

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
MOCTICIOBATENIbHBIC PABHBIE MPOMEXKYTKM BPEMEHUM NIPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyeHune nBUKEHUS 1IApUKa B BA3KOM )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuaiun  otHocurenbHOCTH  ['aymmmuies.  IlepBeii  3axkoH  HeroroHna.
NuepunanbHble CUCTEMBI OTCUETA.

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

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

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

Tpenue. Buasl TpeHus (Mokosi, CKOJbkeHUs, kaueHus). Cuna tpenusi. Cyxoe
Tpenue. Cuiia TpeHHs CKOJIbKEHUS U cuila TpeHus nokosi. KoadgduuueHt tpeHus.
Cuita conpoTUBIIEHUS MPU IBXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE U BpaaTeabHOE IBUKEHHE a0COTIOTHO TBEPAOTO TeNa.

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

TexHudyeckue ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHUE: MOJUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHUE Macc B3aMMO/ICICTBYIOMINUX TEN.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBeCHS TBEPAOro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, nabopamophwvie pabomwi

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCUMOCTH CHJI YNPYTOCTH, BO3HHUKAIOIINX B MPYXUHE U
pEe3UHOBOM 00pas3iie, OT ux AedopMaIum.

HccnenoBanue yciioBUM pPaBHOBECHUS TBEPAOTO Tela, HMEIOLMIET0 OCh
BpalleHUs.

Tema 3. 3akoHbl cOXpaHeHUA 6 MEXAHUKE

NMnynbe MarepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpUAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIYJbca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunetnueckast sHeprusi mMarepuaibHOW TOYKkH. TeopemMa 00 H3MEHEHUU
KUHETHYECKON YHEPTHH.

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

[loTennuanbHple W HENMOTeHIMadbHble  Ccwibl.  CBsI3b  pabOTHI
HETMOTEHIIUATIbHBIX CHJI C W3MEHCHHEM MEXaHWYECKOW SHEPruu CHUCTEMBI TeJl.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUHU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

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

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo1 MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yuyenue abCONMIOTHO HEYNPYroro ynaapa C MOMOIIBIO ABYX OJMHAKOBBIX
HUTSAHBIX MAaATHUKOB.

HccnenoBanue cBA3M pabOTHI CUIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHUH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pazgea 3. MoJsiekyasipHas pu3suka ¥ TepMOAMHAMMKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBwkenue. Juddysusa. Xapaktep ABUKCHHUS W
B3aMMO/JICMCTBUS 4YacTUI] BemlecTBa. MoJenn CTPOEHHUS Ta30B, KUIAKOCTEU H
TBEPABIX TENT U 00BICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3Mepsl MoJieky. KonmndectBo BemecTBa. [loctosauas ABorajpo.

TemnoBoe paBHOBecue. Temneparypa u €€ uamepenue. lllkana temmneparyp
Llenbcus.



Mopens  upeampHOro rasza. OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOPUU HJCATbHOrO Tra3a. AOCONIOTHAas TeMreparypa Kak mepa
CpeHEM KUHETHYECKOW DHEPIUM TEIUIOBOrO JABMXKEHHUS dacTull rasa. lllkana
temrieparyp KenbBuHa. ['a3oBeie 3akoHbl. YpaBHeHue MeHnaeneeBa—Kianeipona.
3akoH [laneroHa. M30mponeccsl B UIC€AUIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mnpeacraBieHUE H30IMPOLIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOHMCTBA UM TMPAKTUUECKOE MPUMEHEHHE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

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

OnpiTel 10 MU PY3UN )KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOJICHCTBHS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnpITel, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3yXa B KJIACCHOW KOMHAT€ HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKAY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocrogbt mepmoOuHamMuKu

TepMoauHamuueckas cucteMa. BHYTpEHHssI 3HEPrusi TEPMOJUHAMUYECKOU
CUCTEMBI U c1Ioco0bl €€ n3mMeHeHus. KonmnyecTBo TerminoTel u paborta. BHyTpeHHss
SHEpPrus  OAHOATOMHOIO  HJAEaJIbHOrO  rasa. Buael  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KosmmuecTBO TEmIOTHI NpU TeTuionepeaaye.

[lonsitue 00 aamabaTtHOM mponecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeneHne TepBOro 3akoHA TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus paboThl rasa.

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

TermoBble  MamumHbl.  [IpUHOMIBIL  OEWCTBUA  TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi 3Hepruv B TEIJIOBbIX MamuHax. KoadduuueHt mnonae3Horo
nencTBus TerioBor MamwmHbL. [ukn KapHo u ero kodpduimeHT mojae3HOoro
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TEIIOIHEPTETUKH.



TexHudeckre YCTPONCTBA U MPAKTUUYECKOE MPUMEHEHHUE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEPruM Tejia IMPU COBEPIICHUH PaOOTHI: BBUIET
npoOKku M3 OYTBUIKK TOJ JEHUCTBHEM CXATOTO BO31yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUIEOAEMOHCTPALHS).

N3meneHnne BHyTpeHHEN SHEPTUU (TEMIIEpaTyphl) Teaa P TeIloneperaye.

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

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATETIS.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaeapHON TETIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanus eeuwjecmea. Pazoevle nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kureHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld map. YaenbHas TEIIoTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATyPbl KUTIEHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuansl. llinaBieHue wu
KpUCTaITU3anus. Y ienbHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJTOPUMETP, TEXHOJIOTHH TOJIYYEHUSI COBPEMEHHBIX MaTE€pUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM J1aBJICHUHU.

Crioco0bl u3MepeHus BIAXXHOCTH.

HaGmronenne HarpeBaHus U MIaBJICHUS KPUCTANIMYECKOTO BEIIECTRA.

JleMOHCTpanus KpuCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. JiekTpoAHHAMHUKA
Tema 1. dnekmpocmamuka
DNekTpu3auusl Tell. OJIEeKTpUYECKud 3apsa. /JBa BuIa 3JIEKTPUUECKHUX
3apsaoB. [IpOBONHUKM, AMANEKTPUKH W MOJYNPOBOAHUKHA. 3aKOH COXPaHCHUS
3JIEKTPUYECKOTO 3apsiaa.
B3aumopericteue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUIN 3apsI.
Onektpuueckoe mnoisie. Hanpsoxk€HHOCTh  anektpuueckoro moisa.  [IpuHiun



CYIIEPHO3UIMU DIIEKTPUYECKUX T0JIeU. JIMHUM HANPSKEHHOCTU DIIEKTPUYECKOTO
TOJISL.

Pabora cun  snmekrpoctatudeckoro  moisg.  llotenmuman.  PasHocThb
NOoTEeHIMaN0B. [IpOBONHMKM W JOUAJIEKTPUKKA B IJIEKTPOCTATUYECKOM  IIOJE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh MIOCKOT0 KOHAEHCATOPA.
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.

B3aumopelicTBre HARNEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaThyecKas 3aluTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTOpa OT IUIOLIAIU
IJJACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paznuunvix cpedax

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

Hanpsixxenne. 3akon OMa i1 yyacTka LEMu.

DNEKTPUYECKOE COMPOTUBJIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapAILICIBHOE, CMEIIAHHOE COETMHEHNE IPOBOIHUKOB.

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

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

DONEKTpOHHAsl ~ MPOBOJAMMOCTb  TBEPABIX  METAIOB.  3aBHUCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYeCKU TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKM. CoOcTBeHHas 151 IIpUMECHAas MMPOBOJIUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lonynpoBoaHUKOBBIE TPUOOPHI.

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



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

TexHudeckre yCTpOMCTBA M TMPAKTHUYECKOE MPUMEHEHHE: aMIepMeETp,
BOJBTMETP, PEOCTaT, HCTOYHUKH TOKa, DOJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN JTHO],
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HaNPSHKEHUS.

3aBUCUMOCTh COTMPOTUBICHUS HWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IUIOIA/IN TONIEPEYHOI0 CEYEHUSI U MaTepHalia.

CwmeranHoe coeIMHEHNE MMPOBOTHUKOB.

[IpssMmoe wu3MepeHue dIAEKTpoABWKYIIeH cuibl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO AJIEMEHTA U OI[eHKa BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCHUMOCTH CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OHOCTOPOHHSSI TPOBOJIUMOCTH IHO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMenmaHHOro COEIMHEHHS PE3UCTOPOB.

N3mepenue 30eKTpOABMXKYIIEH CHIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snekTpoiusa.

MexnpeaMeTHbIe CBSI3H

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

Meowcnpeomemmnvle nouwsamus, CBSI3aHHbIE C MU3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUsA: SIBJICHUE, HAy4HbIH (akT, rumores3a, (u3MyUeckas BEIWYWHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHUE CHCTEMbl YypPaBHECHMI, JHHEWHas (QYHKIHS,
napabona, runepOona, ux rpaguku W CBOKWCTBA, TPUTOHOMETPHUECKHE ()YHKIIHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKIAECTBO,
BEKTOPBI U UX MPOEKIMU Ha OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOW mpupoae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUJIbI TEIIONEPENAUYH, TEIJIOBOE PABHOBECHUE),
ANEKTPUYECKUE SIBJICHUS B )KUBOM MIPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILlECTBA, MOJSIpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEN, XKUIKOCTEH U



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, MOAIIMIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHECHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET M Jpyrue), JBUTATE]Ib BHYTPEHHEIO
CropaHusi, mapoBasi TypOvHa, ObBITOBOIN XOJOAWIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUH
MOJYy4YEHUsI COBPEMEHHBIX MATEpPUAJIOB, B TOM YHCJIE€ HAHOMATEpPUAIIOB, H
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpUOOpPOB,
KCEPOKC, CTpYUHBII MIPUHTED, 3JIEKTPOHATPEBATEIbHBIC puOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAaHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHUMHAA UHOYKUUA

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

MaruutHoe T0oJ€ MPOBOAHMKA C TOKOM. KapTuHa IJHMHUN WHIYKUUAH
MAarHUTHOTO TMOJsl JJMHHOTIO MPSAMOrO MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHMKA, KaTyIIKU ¢ TOKOM. OnbIT DpcTtena. BzauMoaencTeie mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

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

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

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

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIA KaTYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

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



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, nabopamopmvie pabomol

N3ydeHre MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue 1eicTBUS MOCTOSHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue sBIEHUA 3JIEKTPOMAarHUTHOW HHAYKIUU.

Pa3nen S. KoneOanus 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmMpOMaAZHUMHbIE KO1€DAHUA

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYeCKHe  KoseOaHMUs.
'apmonnyeckue konebanus. [lepuon, vacrora, ammiauTyna u ¢asza KoieOaHHil.
[IpyxuHHBI MadgTHUK. MaTeMaTU4eCKUd MASTHUK. YPaBHEHHE TapMOHUYECKUX
koseOanuii. [IpeBpaleHrue SHepruy MPU TAPMOHUYECKUX KOJICOAHHSX.

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

[IpencraBnenne o 3aTyxaronmx KojieOaHUAX. BbIHYXIEHHbIE MEXaHHUECKHE
KoseOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJIEOaHN.

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

Tpanchopmarop. [IponsBoacTBo, mepenada U NOTPEOICHUE AIEKTPUUECKON
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUS AIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

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

Jlemoncmpayuu

UccnenoBanne mnapamMeTpoB KoJeOaTeIbHONM CUCTEMbl (MPYXUHHBIA WU
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne CBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUS.

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

Pe3onanc mnpu mocieoBaTEIbHOM COEIMHEHUU PE3UCTOPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUY 3JIeKTpOonepe adH.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsi

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

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

Tema 2. Mexanuueckue u IneKmpomMazHUMHble 80IHbL

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

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemMOp 3ByKa.

DIEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBUSl 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 3JEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DNEeKTpPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckue ycTpoicTBA M MPAKTHUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBas AMArHOCTUKA B TEXHUKE W MEIHIIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenue oTpaskeHUs ¥ MPEIOMIICHUS MEXaHHYECKUX BOJIH.

Hab6monenne natepdepeniiny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOU PE30HAHC.

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



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
npesioMJIeHUe, Noaspu3auus, Judpakums, UHTephepeHIus.

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 MpeIOMIIEHUS cBeTa. AOCOTIOTHBIN 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 ONTHUYecKash Cujia TOHKOW JIMH3bL. [locTpoeHue wuzo0pakeHuil B
coOMparIMX U pacceuBaronux JuH3ax. opMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JlaBaeMoe€ JINH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONITHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HMHTep(EpEeHIIHOHHOM
KapTHUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

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

[Momspusanus ceera.

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

Jlemoncmpayuu

[IpssiMonMHEHOE pacCpOCTPAHEHUE, OTPAKEHHE M IPEJTOMIICHUE CBETA.
OnTudeckue mpruOopBHI.

[TonHOe BHyTpeHHEE OTpaxkeHne. Moienb CBETOBOAA.

NccnenoBanue cBOMCTB M300paKEHU B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHnm CBeTa.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[Tonyuenue cnekTpa ¢ MOMOUIBIO MPU3MBI.

[Tonydyenue ciekTpa ¢ TOMOIIBIO AUPPAKITHOHHON PEIIETKHU.

HabGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamophwvie pabomuwi



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

Paszaesn 6. OcHOBBI cIeMAIBLHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [Toctynatel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOIYJSL CKOPOCTH
CBETA B BaKyyMe, IPUHLINUI OTHOCUTEIBHOCTH DWHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U COKpALIECHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHLIBIL.

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

Pazgen 7. KBantoBas pusuka
Tema 1. dnemenmovt K6aHmMoB80Ol ONMUKU
®dotonbl. Dopmyna [lnanka cBsi3u SHEPTHH (HOTOHA C €T0 YACTOTOW. DHEprus
U UMITYJIbC (HOTOHA.
OTtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

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

JaBnenue ceera. Onwitel I1. H. JIeOGenena.

XHUMHYECKOE JICHCTBHE CBETA.

TexHuueckne ycTpocTBA W TMpaKTUYECKOE MpUMEHEHHUe: (POTOIEMEHT,
dboTomaTunK, coiHeUHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTAaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Ombitel Pesepdopaa mo paccesHuro o -4acTHIIL.
[Inanerapnas mopmens aroma. lloctynmatel bopa. M3nydenume u mnormiomieHue
(GOTOHOB TpHW Mepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyroun. Bumawl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BonnoBbie cBoiicTBa yacTtul. Boaubl ne bpoiis. KopnyckyisipHO-BOIHOBOM
Ty alivi3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckue YCTpOWCTBA M MNPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue NIMHBI BOJIHBI Ja3epa.

HaGmonenue nuHeM4aThiX CIEKTPOB U3TyUCHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cekrpa.

Tema 3. Amomnoe a0po

DKCIIEPUMEHTBI, JIOKAa3bIBAIOUIME CIOKHOCTh CTpOeHUs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopna mo  ompeneneHuo  cocTaBa
paanoakTuBHOro u3nydenus. CBoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Biusinue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHas monens sapa [eiizenbepra—
NBanenko. 3apsaa sapa. MaccoBoe unciio siapa. M30Tormsl.

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

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

Anepnsie peakuuu. Jlenenue u cUHTE3 SAEP.

Anepnsiii peaktop. TepmosimepHbidi cuHTe3. [IpobGiemMbl W TEPCHEKTUBBI
AIEPHON SHEPreTUKUA. DKOJIOTHYECKUE ACIIEKThI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

Mertonbl HAOJIIOICHHS ¥ PETUCTPALIUN AIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaabHbIe B3auMoeicTBUSA. EAMHCTBO (hu3nyecKkoi KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa U MPAKTUYECKOE NMPUMEHEHUE: JO3UMETP, KaMmepa
Buiibcona, siaepHbIil peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOIIUX YACTHIL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3znen 8. JineMeHTHI acCTPOHOMUM U acTPOPU3NKH

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

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

ComnHeuyHas cucTema.

Connue. ConHeuHas akTUBHOCTb. McTounuk sHepruu CosiHIa U 3BE3N.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» JJIsI 3BE3] TJIAaBHOM IOCIEIOBAaTEIBbHOCTU. BHYTpEeHHEE CTpOeCHHUE



3B€31. COBpEMEHHBIE NPEACTABIEHUS O MPOUCXOKIAEHUU U dBOoMonMU CoJIHIA U
3BE3/. DTambl )KU3HU 3BE3I.

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

Bcenennas. Pacmiupenue Beenennoit. 3akon Xab66sa. Pazberanue rajakTuk.
Teopus boubiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMIBIOTEPHBIX
NPUIOKEHUH JIJIsl OTpeeeHHs] TTOJI0KEHHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/BI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maromuiee NOBTOPEHNE

Pons ¢u3ukm W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM M 3THYECKON cdepax AesiTeIbHOCTH YeJIOBeKa, POiib U MEeCTO (PU3UKH
¥ aCTPOHOMUU B COBPEMEHHOW HAYYHOUW KapTHHE MHUpPA, POJIb PU3NUYECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢dusznueckoi KapTUHBI MUpa B OOIIEM PsIy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIIEHUN O IIPUPOJIE.

MexnpeaMeTHbIe CBS3H

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

Mesicnpeomemnvle nonsamus, CBS3aHHBIE C HW3YYEHHEM METOJIOB HAYYHOTO
MO3HAHUSA: SBJICHUE, HAy4HbIH (akT, rumore3a, (u3uyUecKkas BEIWYWHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECIINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPBl M HMX IMPOEKIMHA HA OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJEMEHTAPHBIX (YHKIHMM, TPHU3HAKA TOJ00WS TPEYroJbHUKOB,
OTIpEeJICIICHHE TUIOMIA N TIIOCKUX (puryp u 00bEéMa Ted.

buonoeus: »snekTpudeckue SIBICHUS B KUBOM NpUpOJE, KosieOaTelbHbIE
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanauy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAsA CTPYKTYpa TBEPABIX
TEJ, MEXaHW3Mbl OOpa30BaHUS KPUCTAINIMYECKOW PEMIETKH, CHEKTPaTbHbIN
aHaJn3.



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

Texnonocua: JTMHUM DIEKTPOIEpEAad, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOBUTATENb, WHAYKIIMOHHAS II€Yb, pajaap, PaJUONPUEMHHK, TEJIEBU30D,
anTeHHa, teiedoH, CBY-meub, NMpOEKIMOHHBIM anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



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

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YpPOBHE CpeIHEro OoOIIeTo
oOpazoBanus (0a30BbI YPOBEHB) JOJKHO OOECIEUUTh TOCTUIKEHUE CIETYIOUTUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIC PE3YyAbTAThl OCBOCHUS yueOHOro npeamera «Dusnkay J0KHBI
OTpakaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >XKU3HEHHOTO
ONbITa U OMNbITA JESITEILHOCTH B MPOIIECCE Peaau3alid OCHOBHBIX HaIlpaBJICHUU
BOCIUTATEILHOU €S TEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKON MO3UIIUH 00YYAIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIOBEYECKUX T'yMAaHUCTHYECKUX |
JEMOKPAaTUYECKUX [IEHHOCTEN;

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

YMEHUE B3aUMOJIECTBOBATh C COLUATIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U Ha3HAUYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSI:

c(hopMUPOBAaHHOCTH POCCUHCKOM TpakIaHCKOMU UJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOI0 BOCTINTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TTOBEICHNS;

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

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOWUMUBOTO OYIYIIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHNUE K MUPY, BKIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYIIEeTro (PU3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMYHbIM cepaMm MNpodhecCUOHANbHOW IEATEIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynyuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bU3UKH HAa POTSHKEHUU BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIUTAHHUS:

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

IJIAHUPOBAHUE M OCYILECTBIICHUE AEUCTBUM B OKPYKAIOIIEH CPEZC HA OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

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

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

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

OCO3HAHHME IIEHHOCTH HAy4YHOW JIeATeIbHOCTH, TOTOBHOCTH B IpoIllecce
U3y4eHHs]  (PU3MKU  OCYHIECTBIISTH  MPOEKTHYIO U HCCIEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble Jornueckue AecTBUA:
CaMOCTOSITETFHO ~ (OPMYIIHPOBaTh W aKTyalIM3UpOBaTh  MpoOJeMmy,
paccMmarpuBaTh €€ BCECTOPOHHE,
OTIpENEeNTh IENU JACSITeIbHOCTH, 3a7aBaTh MapaMeTpbl W KPUTEPUU HX
TOCTHKEHUS;
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTPHUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh TUTAH PEIICHUS MPOOJIEMBI C YYETOM aHAIM3a MUMEIOIINXCS
MaTepHAbHBIX 1 HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJI5IM, OIICHUBATh PUCKH TOCEACTBUH JACSITEIBHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOIIEM.
Bba3oBble ucciienoBaTeibcKue AeiCTBUSA:
BJIQ/ICTh HAYYHON TEPMUHOJIOTHEH, KIIOUYEBBIMU TMOHATHSIMH W METOJaMU
(pu3HUECKON HAyKU;



BJIaJIETh HaBBIKAMH Y4€OHO-HCCIIEIOBATENILCKON M MPOEKTHOW JESITeTbHOCTU
B 00s1acTU (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY HOUCKY
METOJIOB pEIHICHHS 3a1ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JEATEIBHOCTH MO TIOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaly, MPeoOpa3OBaHUI0 W NPHUMEHEHHI0O B PAa3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3[JaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUUMHHO-CIICACTBEHHBIC CBSI3W M aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ peHIeHHs, HAaXOJWUTh apryMEHTBI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHNUS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (GOPMYIHUPOBATH COOCTBEHHBIC 3a/ladll B 00pa30BaTEIILHOM
JESTEILHOCTH, B TOM YHCJIC IPU U3YYEeHUU (PU3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

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

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, MpeJlaraTh OpUrHHAJIbHBIE MTOIXO0/Ibl U PEILICHUS;

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

PabGora ¢ undgopmanmeii:

BJIAJIETh HABBIKAMU NOJy4YeHUs MH(OpMauu (HU3MYECKOrO COAECpKaHUS U3
HUCTOYHHMKOB pA3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBISATh IOUCK, AaHAJU3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalni0o MHPOPMAlUU pPa3IMYHBIX BUIOB U (hopm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACTBa HMH(MPOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEIIEHUH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3aJa4y ¢ COOMIOICHHEM TpeOOBaHUN OSPrOHOMHMKH, TEXHHKH O€30IacHOCTH,
TUTUEHBI, pPecypcocOepekeHusi, MPaBOBBIX ©  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOoM Ha3zHaYeHUs MHPOPMAIMH U LENEeBON ayAUTOPHUH, BHIOUpPas ONTUMAIbHYIO
dopmy mpencTaBiIeHUS U BU3YyaTU3aIUH.

KoMMyHuUKaTHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUSA:
OCYILIECTBIIATH OOIIIEHHE Ha YPOKaX (DU3KUKHU U BO BHEYPOUHOU JIEITEIIbHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyallud M  CMSI4arth
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTMYHO U3JIAraTh CBOK TOYKY 3PEHHUS C UCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MCIOJIB30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHIAUBUAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUH € Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOT'0 YJIEHA KOJUICKTUBA;

IIPUHUMATHh  L[EJIM  COBMECTHOW  JEATENIbHOCTH, OPraHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JOCTUIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXKIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOECr0 BKJIaJa M KaXXJAOIO YyYaCTHMKA KOMAaHIbl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

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

OCYILECTBIIATh TO3UTUBHOE CTPATETMYECKOE MOBEICHUE B Pa3JIMYHBIX
CUTYalUSX, TPOSBIIATh TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIUATHBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJbHbIE Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

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

CaMOCTOSITEJILHO COCTaBJISITh TUIAH PEIICHUS PACYETHBIX U Ka4eCTBEHHBIX
3a/1a4, IJIaH BBITIOJIHCHHS TPAKTHYECKON pabOThI ¢ YU4ETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHUI;

JlaBaTh OLICHKY HOBBIM CUTYalIUsIM;

pacHIupsATh paMKH y4eOHOTO IMpeIMeTa Ha OCHOBE JIMYHBIX TPEAIIOYTCHUMH;

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

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

crocoOCTBOBaTh (OPMUPOBAHUIO M IPOSBICHHUIO JSPYAUIIMA B 00JacTh
(M3UKH, TOCTOSTHHO MOBHIIIIATh CBOM 00pa30BaTeIbHBINA U KYJBTYPHBIH YPOBCHb.

CaMOKOHTPOJIb, IMOIIMOHATIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHUTYyallUsiM, BHOCHTh KOPPEKTHUBBHI B JACATEIHHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSM;

BJIaJICTh ~ HaBBIKAMHM  TO3HABATENbHOW  pedJIeKCMM  KaK  OCO3HaHUS
COBEpIIIAEMBIX JCHCTBUUA M MBICIUTEIBHBIX IIPOIECCOB, HMX PE3YyJIbTaTOB W
OCHOBaAHUI;

HCTIOJIb30BaTh MPUEMBI peIeKCHr NI OIEHKH CUTYyalliHd, BEIOOpa BEPHOTO
pelIeHus;



yMETh OILICHUBAaTh PHUCKU M CBOEBPEMEHHO MPUHUMATh PEIICHHUS MO0 HX
CHUIKECHUIO;

MPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPH aHAIU3€ PE3yIbTaTOB
JeSTEIbHOCTH;

IpUHUMATh Ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX MpPU aHAIU3€ Pe3ylIbTaToOB
JeSITEIbHOCTH;

PU3HABATh CBOE MPABO U MPABO JPYTUX HA OUITUOKH.

B mpouecce nocTM)EHUST JIUYHOCTHBIX PE3YJIBTATOB OCBOEHHUS MPOTPAMMBI
no ¢u3MKe 1 YPOBHSA cpeaHero oOiiero oOpa3oBaHUs y 0O0yYarOmIMXCs
COBEpPILIECHCTBYETCS AMOIMOHAILHBIN UHTEJIJICKT, peIoIararnmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIONIICTO CIIOCOOHOCTh IIOHUMATh CBOE AIMOIIMOHAIBHOE
COCTOSIHUE, BUJICTh HAIIPaBJICHUs PA3BUTHS COOCTBEHHOM AMOIMOHAILHON ChepHl,
OBITH YBEpEHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE NpPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
AMOIMOHATBLHBIM U3MEHEHUSIM U TIPOSIBISATH THOKOCTh, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHMBAIMH, BKIIIOYAIOMIEH CTPEMJICHHE K JOCTHXKEHUIO IEIU U
yCIexy, ONTUMM3M, WHUIIMATUBHOCTh, YMEHHME JCHCTBOBAaTb HUCXOJS H3 CBOUX
BO3MO>KHOCTEH;

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

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIBMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3pernaTh KOHPIMKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeamMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIITNXCS YMEHUMN

JEMOHCTPUPOBATh HA MPHUMEpPAX pOJb U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KAPTUHBI MHUpPAa, B PAa3BUTUHA COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITETbHOCTH JIIOJIEH;

YUUTHIBATh TPAHULBl MPUMEHEHUS U3YYCHHBIX (U3UYECKUX MOJEINEeH:
MartepualibHasi TOUKa, HHEpIMadbHas CUCcTeMa OTCUETa, a0COMOTHO TBEPAOE TENO,
WJICATBHBIN Ta3, MOJIEJIM CTPOEHHUS Ta30B, KUAKOCTEW U TBEPIBIX TEJ, TOUCYHBIN
AIEKTPUUYECKUI 3apsi]l IPU pelieHuu (U3NYECKUX 3a1ay;

pacro3HaBaTh (pusznueckue sBjiIeHUs (IIPOLECChl) U OOBICHATh UX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBIKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWXKEHHE IO OKPYXHOCTH, HHEpIIUS,
B3auMojielicTBUe Ten, Tuddy3usi, OPOYHOBCKOE NBUKEHUE, CTPOCHUE KUIAKOCTEN
1 TBEPJIBIX TEJI, KBMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIJIOBOE
paBHOBECHUE, UCIapeHue, KOHJCHCAllWs, IUIABJICHUE, KPUCTAJUIU3allus, KUICHUE,
BJIYKHOCTh BO3/lyXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
cocylie, CBsI3b MEXKAY IapaMeTpaMH COCTOSIHMSI Ta3a B HM30IpoIleccax,
AIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OMHUCHIBATh MEXaHUYECKOE JBIKCHUE, UCIOIb3ysd (PU3UYECKUE BEIUUYUHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Ccuia,
UMITYJIbC Te€Ja, KMHETHYECKasl dHEPTHs, MOTCHIMaIbHas dHEPrus, MeXaHU4ecKas
paboTa, MeXaHMYeCKas MOIIHOCTh, MPH ONHUCAHWUW TPABWIBHO TPAKTOBATh
(GU3UYECKU CMBICIT HCMOJb3yeMBbIX BEJIMYMH, MX OO0O3HAYEHUS W CIUHUIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJIMYMHAMH,

OTMHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3Ysl (M3MYECKHE BEJIWYMHBI: JIaBJICHUE Tras3a, TeMIeparypa, CpeaHssI
KMHETUYECKAasl SHEPTUsl XaOTHUYECKOTO ABUIKEHHSI MOJIEKYJI, CPEIHEKBAAPAaTUYHAS
CKOPOCTh MOJIEKYJ, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSsI 3Heprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
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/,
AIEKTPUUYECKOE MOJIE, HANPSKEHHOCTh MOJIS, MOTEHIMAJ, PA3HOCTh MMOTECHIINAJIOB;
Py ONHWCAHUM TIPABWJIBHO TPAKTOBAaTh (PU3WYECKUN CMBICT HCIOJIB3yEMbIX
BENTMYMH, WX OOO3HAYECHUS M E€IMHUIIBI; YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
TaHHYI0 (U3UYECKYIO BEJIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SBICHUS, UCIONB3Yys (pu3mdeckue
3aKOHBI U TIPUHIIMIIBL: 3aKOH BceMupHoro Tsarotenus, I, Il u Il 3akonst HproToHa,
3aKOH COXPaHEHUs MEXaHMYECKON »JHEpruu, 3aKOH COXPAHEHUS MMITYJbCa,
MPUHLUII CYNEPINO3UIUN CHJI, MPUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BELIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPTrUU TEIIOBOTIO JIBKEHUSI MOJIEKYJ C
a0COJIFOTHOM TeMmepaTypoi, MepBbId 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsna, 3akoH KyloHa, mpu 53TOM pa3iauyaTh CIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BBIPaKEHUE U YCJIOBUS (IpaHUIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPUHIMIBI JACHCTBUS MAaIlWH, TPHOOPOB W
TEXHHUYECKUX YCTPOUCTB; Pa3nuuaTh yCIOBUS WX 0€30MACHOTO WCIOJIh30BAaHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTBHI IO HCCICIOBAHUIO (PU3MUECKUX SBICHUH U
MIPOIIECCOB C HCIOJIb30BAaHUEM TPSIMBIX W KOCBCHHBIX H3MEPEHUU, TPH STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEAJIOKEHHOTO OOOPYIOBaHUS, IMPOBOIUTH OMBIT H
dbopMyIHUpPOBATH BHIBOIBI;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC MU3MEPCHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHUMAJBHBIH CIIOCOO HM3MEPEHHUS M KCIOJIb30BaTh HM3BECTHBIC
METOJIbI OIICHKH TMOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(GuKCHpOBaTH PE3YJIBTATHl TOJYYCHHOW 3aBHCHMOCTH (DM3UYCCKUX BEIUYHMH B
BUJIE TAOJUIT U Tpa(HKOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOro1aTh MpaBuiia 0E30MMacHOTO TPyaa MPHU MPOBEACHUM WCCIICIOBAHHUNA B
paMKax ydeOHOTO O3KCIIEPUMEHTA, Y4eOHO-HCCIICIOBATEILCKOH M TPOSKTHOU
JESTENBHOCTU C WCIOJNIb30BAaHUEM H3MEPHUTENBHBIX YCTPOICTB U 1a0OpPaTOpHOTro
000py10BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJB3Ys (PU3MUYECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIu3a yCIOBUSA 3a7auu
BBIOMPATh (U3UYECKYIO MOJICINb, BBIICIATh (PU3HMUYECKUE BEIMYMHBI U (POPMYJIHI,
HEOOXOMUMBIE ISl €€ peIleHUs, MPOBOAUTh PACUETHl U OILICHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAaYCHUS (PU3UYECKON BETUUNHBL;

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

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 aHATTM3UPOBATH MOTy4aeMyI0 HH(OPMAITHIO;

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

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHWUS MO (PU3MKE B TOBCETHEBHOW KU3HU
TUTsE o0ecriedeHus: 0€30MacHOCTH TP OOpAIEHUH ¢ TPUOOpPaMU U TEXHUUECKHUMU
YCTPONCTBAMHU, NI COXPAHEHUS 370POBBS M COOIOECHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;



paboTaTh B TpyHIi€ C BBIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX pOJEH,
IUIAaHUPOBATh padOTy TPyNIbl, PAUUMOHAIBHO pacHpeaesiaTh OO0S3aHHOCTU U
IJJAHUPOBAThH NIESTENBHOCTh B HECTAHIAPTHBIX CUTYAlHsX, aJACKBATHO OLICHUBATH
BKJIaJl K&KJIOTO U3 YYACTHUKOB IPYIIIbI B PELICHUE pacCMAaTPUBAEMOM TPOOIIEMBI.

K xonmy oOyuenuss B 11 kJjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEPAX poJib U MeCTO (PU3uKu B (HOPMUPOBAHHUU
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 JJIEKTPUUYECKUN 3apsif, JIyd CBETA, TOUYEUYHBIM NCTOYHUK CBETA, SIAEpHAs
MOJIeNIb aTOMa, HYKJIOHHAasi MOJIeJb aTOMHOTO siipa MpU pPelIeHUU (U3HUECKUX
3a7ay;

pacno3HaBath (pu3MyYecKue SBJICHUS (IPOLIECChI) U OOBACHITH UX Ha OCHOBE
3aKOHOB JIEKTPOJUHAMUKHA U KBAHTOBOW (PU3MKU: dJIEKTPUUYECKAs TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, DJJEKTPOMAarHuTHas WHIYKLUs, JCUCTBUE MArHUTHOTO IIOJS Ha
NPOBOAHUK C TOKOM M JABWXKYIIUKUCS 3apsill, AJIEKTPOMAarHUTHBIE KoJieOaHUs U
BOJIHBI, IPSMOJIMHEMHOE pPACIPOCTPAHEHUE CBETa, OTPAXKECHHUE, IPEIIOMIICHUE,
uHTepdepenuus, Audpakuuds W MOJSpU3AlUsi  CBETa, JUCIEPCUS CBETA,
doToanekrpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JMHENYaTOro CIEKTpa aromMa BOAOPOJA, €CTECTBEHHas W HMCKYCCTBEHHas
PaIHOAKTUBHOCTb;

ONUCHIBATh W3YUYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTHUYECKHUE,  DIIEKTPUYECKYIO  MPOBOAUMOCTH  pa3IUYHBIX  Cpel) H
AJIEKTPOMArHUTHBIE SABJIEHUS (IIPOLIECCHI), HCIOJB3YS (PU3NUECKHE BEIMYUHBIL:
AIEKTPUYECKUM 3apsif, CHJIA TOKA, DJIEKTPUUECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COIPOTUBJICHUE, PA3HOCTh MOTEHILIMAJIOB, AJIEKTPOJBIKYIAs CHia, paboTa TOKa,
MHIYKIHWsT MarHATHOrO Ions, cuina Awmnepa, cwia JlopeHnma, MHIAYKTHBHOCTH
KATYIIKW, JHEPrus JJIEKTPUYECKOIO M MArHUTHOIO IIOJEH, NMEPHOJ M YacToTa
KoneOaHuil B KojJeOaTeabHOM KOHType, 3aps] W CuiIa TOKa B IpoLecce
TapMOHMYECKUX 3JEKTPOMArHUTHBIX KojeOaHu#M, (QOKYCHOE pacCTOSHUE W
ONTHYECKAs] CHUJIA JIMH3bI, NPU ONHCAHUM MPABUIBHO TPAKTOBATh (PUINYECKHI
CMBIC]I HCIIOJIb3YEMBIX BEIUYMH, HMX OOO3HAUEHHs W €AUHULBL, YKa3bIBaTh
(opMyIbl, CBSI3BIBAIOIIME JAHHYIO (U3MYECKYH0 BEJIMYHMHY C JIPYTUMHU
BEJIMYMHAMMU;

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



4acToTa CBETA, YHEPTUsl U UMIYJIbC (POTOHA, MEPUOJ NOJypacaaa, SHEPIHsl CBI3U
ATOMHBIX SIIEp, NPU OMUCAHUM NPABUIBHO TPAKTOBaTh (PUBMYECKUNA CMBICI
WCIOJIb3YEMbIX BEJIUYUH, UX OO0O3HAYEHUS U EIUHHUIIbBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIIME JIAHHYIO (U3MYECKYI0 BEJIMYUHY C JAPYTMMH BeJIWYHWHAMH,
BBIYUCIISTh 3HAaUCHUE (PU3NUECKOM BETMUYNHBI,

aHANM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHONB3Yys (pusmyeckue
3aKOHBI ¥ NMPUHLUIBL: 3aKOH OMa, 3aKOHBI ITOCJIEN0BATEIBHOIO U MAPaJIENIbHOTO
COCMHEHUsI IPOBOJHUKOB, 3aKOoH JDxoyis—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOU
WHJIYKI[MY, 3aKOH MPSIMOJIMHEWMHOTO paclpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHbI MPEJIOMJICHUSI CBETa, ypaBHeHUE DifHITelHa s (orodaddekra,
3aKOH COXPAaHEHHUS JHEPruH, 3aKOH COXPAHEHUS HMMIIYJIbCA, 3aKOH COXPaHEHHUs
AIEKTPUYECKOTO 3apsiia, 3aKOH COXPAHEHHUS MAacCOBOIO YMCIA, MOCTYyJaTsl bopa,
3aKOH PaJIMOAKTUBHOTO PACIMajia, MPU 3TOM pasziinyaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOE BBIPAXKEHUWE U YCIOBUA (IpaHMIlbl, O0OJACTH)
MPUMEHUMOCTH;

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

CTPOUTh M 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 mpoOieMy/3amady W TUMOTE3y Y4eOHOTO OIKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIOKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMBIT H
(bopMynHpOBaTH BHIBOBI

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIMUYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OPSAMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATH
PE3yNbTATHl MOJYYECHHON 3aBHCHUMOCTH (U3MYECKUX BEIMYMH B BHJIC TAOJIHUI] U
rpaduKoB, AenaTh BEIBOIBI IO pe3yIbTaTaM UCCIIEIOBAHMS;

coOmoaTh mpaBuiia 0€30MAaCHOTO TPy/Aa MPHU MPOBEACHUHM WCCICIOBAHUNA B
paMKax y4yeOHOro »SKCIEPUMEHTa, Y4e€OHO-HUCCIENOBATENbCKON U MPOEKTHOU
NEATEIbHOCTU C MCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyT0BaHMS;

pemath pacy€THhIE 3a7ayd C SBHO 3aJaHHOM (DU3WYECKOU MOJEIblo,
UCIIONb3Ys (PU3UUYECKHUE 3aKOHBI U MIPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a7a4u
BBIOMpaTh (PU3NYECKYI0 MOJEINb, BBIACIATh (U3NYECKUE BEIUYUHBI U (HOPMYIIHI,



HEeoOXoIUMbIe ISl €€ pEelIeHUs, MPOBOAMTH PAcu€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HaUeHUs (PU3HYECKON BEJIUYUHBI;

pelaTh Ka4YeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIETIOYKY pACCYKICHUU C ONOPOM HAa WU3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  pEUIeHWHM  Y4eOHBIX  3aJad  COBPEMEHHbIE
MH(OPMAIMOHHBIE TEXHOJOTUM JIS TIOUCKA, CTPYKTYPUPOBAHHUSA, UHTEPIPETAIIUU
U IpelcTaBleHrs y4eOHON M HAay4YHO-TIOMYJSIPHOM MH(pOpPMaLUU, MOJTYYEHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOJTy4aeMyt0 HHPOpMaIIUIO;

OOBSACHATh NPUHIUINBI JACHCTBUS MAIIUH, MPUOOPOB M TEXHUYECKHUX
YCTPOICTB, pa3inyaTh yCIOBUs UX 0€30MaCHOI0 UCIOJb30BaHUS B TTOBCEAHEBHOM
KU3HU;

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

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (U3MKE B MOBCEIHEBHON >KU3HU
Uit o0ecriedeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpaMH M TEXHUUYECKUMHU
yCTPOWCTBAaMH, Ul COXPAHEHUs 30POBBSI U COOJIFOJIEHUSI HOPM SKOJIOTMUYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTaTh B TIpyNNe C BBIIOJIHEHUEM pA3IMYHBIX COLMAJIBHBIX pOJEH,
IUIaHUPOBaTh PAa0OTy TPYMNMbl, PAUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh EATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJIeKBAaTHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELIEHUE paccCMaTpUBaEMO MPoOIeMBbl.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

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



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

Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

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



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

11 KVIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
MarunuTtHOoe noJie. DIeKTpOMarHuTHas bubnuoreka [JOK
1.1 11 1 3
WHTYKITUS https://m.edso0.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
MexaHW4eCcKHe U JIEKTPOMArHuTHHIE bubmuotexa [JOK
2.1 9 1
KojeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4eCcKUe U JIEKTPOMArHUTHHIE 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
2.3 O 10 3
T https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJLHOCTHU

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



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

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

4.3 ATOMHOE SAPO

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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

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

6.1 OGoobmraroriee MOBTOPEHHE 4 l:tlfrfsnlpll ;f:;(sig r(L:/I;f41097c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE

Ne ara nuppoBbIE

Tema ypoka Konrtpoabubie | IlpakTnueckue A op
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE

padoTsbI padoThI
pecypchl

®du3nKa — Hayka O MPUPOJIE.

1 Hayunrie MGTZ;I)I HO?I,)H.:HI/I;[ 1 bubnmorexa LOK

> https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

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

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

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

5 PaBHOYyCKOpEHHOE IPsIMOJIMHEWHOE 1 bubnunoreka [JOK
IBIDKEHUE https://m.edsoo.ru/ff0c372e

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

7 JIBr>keHre MaTepuaibHON TOYKH 10 1 bubmorexa HOK

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



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

NHepuuanpHbIe CUCTEMBI OTCYETA.
Ilepssbiit 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

bu6mmoreka [{OK

o cynepuosuii cuit. Brop OHUSaKOH https://m.edsoo.ru/ff0c3be8
HproTona as MmarepuanbHOU TOUKU

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

11 TsKkecTH. [lepBas kocmudeckas brmmorexa [OK

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

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

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

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

14 JBIKEHHUE a0COJIFOTHO TBEPOTO TeEa. bu6mmoreka [IOK
MowmeHT cuibl. [1nedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBecHS TBEPIOTO Tena
Nmnynbc maTepuasbHON TOUYKH,

15 CUCTEMbI MaTepUaIbHBIX TOUEK. bubnnoreka [JOK
WMiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTUBHOE IBUYKEHHE
PaGoTta 1 MOIITHOCTD CHUITBIL.

16 Kunernueckas sHeprusi MaTepuajlbHON bubnuoreka [IOK
ToukH. Teopema 00 H3MEHEHHUH https://m.edsoo.ru/ff0c4502
KHUHETUYECKOI SHEPruu

17 [loTreHunanpHas sHEprUsl. bu6mmoreka [JOK



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

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

https://m.edsoo.ru/ff0c461a

18

[loTenumanpHbIe ¥ HEMOTEHIIMATIBHBIC
cuitel. CBs3b paboTHI
HETIOTEHIIMAJIBHBIX CHJI C ©3MEHEHHEM
MEXaHMYECKOW SHEPTHH CHCTEMBI Tell.
3aK0OH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

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

19

JlaGopaTtopHnast pabota
«MccnemoBanue cBsi3u pabOTHI CHITBI C
N3MCHCHHUCM MeXaHI/I‘IeCKOﬁ BHepFI/II/I
TeJa Ha IPUMEPE PACTSIKEHUS
PE3UHOBOTO JKT'yTa»

20

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

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

21

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-
KMHETUYECKOH Teopuu. bpoyHOBCKOE
newkenue. Jquddysus

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

22

Xapakrep ABUKCHUS U
B3aMMOJICHCTBHS YaCTHI] BEIIIECTBA.
Mojienu cTpoeHusi ra3oB, KUIKOCTEH
U TBEPABIX TEN

23

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

24

Tennosoe paBHOBecue. Temmeparypa
u e€ usmepenue. [llkana remneparyp



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

Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

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

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

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

28 «MccnenqoBanme 3aBUCUMOCTH MEXKTY
rapaMeTpamMu COCTOSTHHS
Pa3peKEHHOTO Ta3a»

29 H3omporiecchl B HI€aIbHOM ra3e u ux bu6moreka [IOK
rpaduvecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsia sneprust
TEPMOJIUHAMHYECKON CHCTEMBI U

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

bubnuoreka [JOK
31 Brymt Tetonepezan https://m.edsoo.ru/ff0c5c36
VY aenpHas TEMIOEMKOCTH BEIIECTBA.
bubmuoreka [JOK
32 KonnuecTBo TEIOTHI pu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AanabaTHBIN Mpoiecc

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

34 HeobpaTumocTh po1ieccoB B bu6mmoreka [JOK



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

npupoje. Bropoit 3akoH
TCPMOJUHAMHUKHN

https://m.edsoo.ru/ff0c6230

[Tpunnun nevicrBus u KII/I TerutoBoi

bub6mmorexa [{OK

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

36 Huxn Kapno u ero KIT/]

37 DKOJIOTHYECKHE MTPOOIEMbI
TETIOIHEPTEeTHKH

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

39 «MounekynspHas puzuka. OCHOBBI bubmorexa [IOK

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

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

41 BJIQXKHOCTh BO3yxa. HachleHHbIi Bubmmorexa [IOK

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

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

43 VY enpHas TenjaoTa miaBJICHUs bubmorexa HOK

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

44
YPABHEHHE TEILIOBOrO bananca https://m.edsoo.ru/ff0c6820

45 DneKTpu3aius Tei. DNeKTPUIECKUI bubnunoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsI0B

[IpoBOAHUKH, TUATEKTPUKHU U

bubmmorexa [{OK

46 IOJIYIIPOBOJHUKHU. 3aKOH COXPAHEHUS
YHPOBOA P https://m.edsoo.ru/ff0cébcc
AIEKTPUUECKOTO 3apsiaa
BsaumoneiicTBue 3apsiioB. 3akoH
47 Kynona. TodeuHEBIN diIeKTpUYEeCKUI bubnmorexa LOK
Y ’ P https://m.edsoo.ru/ff0c6ce4
3apsin
Hanpssk€HHOCTB IEKTPUYECKOTO
48 nons. [IpuHnmn cyneprnosunun bubnuorexa [JOK
ANEKTpUYECKuX nosen. Jlnnuu https://m.edsoo.ru/ff0c6df2
HANPsKEHHOCTH
PaboTa cun aieKTpoCcTaTHIecKoro
49 nois. [lorenmuman. PasHocts bubmmorexa [TOK
' ’ https://m.edsoo.ru/ff0c6f00
MOTEHI[HAIOB
[TpoBOAHMKHN W AUDIIEKTPUKH B
50 DIIEKTPOCTATUUECKOM I10JIE bubmorexa HOK
p ’ https://m.edsoo.ru/ffoc7018
JuanekTpudeckasi IpOHUIIAEMOCTh
bu6mmoreka [JOK
51 OnexrpoéMmrocts. Kongencaro
P A p https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD IIJIOCKOTO
52 KOHEHCATOpa. DHEPrus 3apsHKeHHOrO bubmorexa [JOK
pa- p p https://m.edsoo.ru/ff0c72c0
KOHJICHCAaTopa
53 JlaGopaTtopHas pabora "V3mepenue
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[IpuHIMIT NENCTBUSA U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOIIMPOBAILHOTO

ammapara, CTpyHHOIo IpuHTepa.
OnexTpocTaTHdecKas 3alliuTa.



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

55

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

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTopHas padboTa
«M3ydeHnune cMeIanHOTO COCTUHEHUS
PE3UCTOPOBY

0.5

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

57

PaGoTta 1 MOLTHOCTB ANIEKTPUUECKOTO
Toka. 3akoH xoynsa-Jlenna

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

58

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

0.5

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

59

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

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

60

O6o06maromuit ypok
«nexTpoauHamuka» / Beepoccuiickas
poBepoyHas paboTa

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

61

QHCKTpOHHaH MMpoOBOAUMOCTD TBép,I[BIX
METaJIJIOB. 3aBUCUMOCTh
COIIPOTUBJICHUA MCTAJIJIOB OT
TCMIICPATYPBHI. CBCpXHpOBO,[[I/IMOCTL



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

DNEKTpUUYECKUI TOK B BaKyyMe.

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

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

64 pacIuiaBax 3J€KTPOJIMTOB. 1 bubnnorexa [JOK
DNEeKTPOTUTHIECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DIeKTponun3
DIIEKTPUYECKHI TOK B ra3ax.

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

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

67 «9nekrpocraruka. [locTossHHBIN 1 bubnuoreka [JOK
aneKkTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»
PesepBHblit ypok. O600maromui ypox bubnunoreka [JOK

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

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
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11 KVIACC

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

[TocTostHHBIE MAarHUTHI B X

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

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

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

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

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

6 BEKTOpa MarHuTHOU nuaykuuu. J/C 1

HWHIAYKIHUU. 3aKkoH QJICKTpOMar HUTHOM



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

nHaykuuu Papanes

JIaboparopHas pabota
«HccnenoBanue sBICHUS
BHCKTpOMaFHHTHOﬁ HHIYKOHUW»

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

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

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

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

10

O6o0maromuii ypok «MarautHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

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

11

KonTtponbHas padoTa o teme
«MarsuTtHoe nozJe.
DNeKTpOMarHUTHAs UHIYKLIHS»

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

12

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

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

13

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

14

Konebartenbublit kKoHTYp. CBOOOIHBIE

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



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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OJICKTPOMArHUTHBIC KoJIeOaHUS B
nacaJbHOM KoJIe0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHNUYCCKUMHU U
OJICKTPOMArHMTHBIMU KoJIeOaHUSIMHU

15

®opmyna TomcoHa. 3aKoH
COXPAaHCHUA SHCPIruru B HACAJIbHOM
KoJie0aTenbHOM KOHTYpE

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

16

[IpencraBnenue o 3aTyxarommx
KojeOaHusx. BelHyXIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHaHc.
BI)IHY)K)IGHHI)Ie SHGKTpOMaFHI/ITHI)Ie
KoJIeOaHus

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

17

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

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

18

Tpancdopmarop. [IpousBocTso,
nepenava u norpedieHue
AIEKTPUYECKON SHEPTUU

19

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

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

20

OKOJIOTUYECKHE PUCKHU IIPU
IIPOU3BOJICTBE AIIEKTPOIHEPTUU.
KynpTypa ncnosib30BaHus
NIEKTPOIHEPTHH B TOBCEAHEBHOM
KU3ZHU



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

Mexannueckue BOJIHBI, YCJIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmuoreka [JOK

21 pacIpOCTPaHEHHUs U IJIMHA BOJIHBL. https://m.edsoo.ru/ffOcca54
[lonepeuHsie ¥ MPOIOIbHBIE BOJIHBI
29 3ByK. CkopoCTh 3ByKa. [ pOMKOCTh bubnuorexa [JOK
3ByKa. BoicoTa ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHbIE BOJHBI, UX
23 cBolicTBa U ckopocTh. [llkana bubmorexa HOK
https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIMIBI paguOCBsI3U U
24 TeneBuieHus. Pa3Butue cpeacts
cBs3U. Pagnosiokamus
o5 KonTponsnas paborta «Konedanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEeHHE
26 CBETa B OJJHOPOIHOM CpeJie. bubnuoreka [IOK
ToueuHslit ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBeta. 3aKOHbI
27 oTpaxkeHus ceta. [loctpoenue bubmorexa HOK
N https://m.edsoo.ru/ffOcd4e0
M300pakeHi B IJIOCKOM 3epKalie
[Ipenomiienue cera. [lonHoe
08 BHYTpeHHee oTpaxeHnue. lIpenenbHblit bubnnoreka [JOK
YroJl IOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXXCHHUS
29 JlaGopatopHas pabota «3mepenue bubnuoreka [IOK
[IOKa3aTels NPEeIOMIICHUS CTEKIIa» https://m.edsoo.ru/ffOcd67a
30 JIunssl. [TocTpoenue n3obpaxxkeHuil B bubnuorexa [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
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https://m.edsoo.ru/ff0cd67a

nuH3e. PopMyiia TOHKOM JIMH3HI.
YBenuueHue JuH3bI

https://m.edsoo.ru/ffOcddle

Jlaboparopuas pabota

31 «HccnenoBanue CBOMCTB
M300paXeHUH B JIMH3AX)
Hucnepcus cBera. CoXHBIA COCTaB
32 6enoro ceera. L{Ber. JlabopaTopHas
pabota «Habmroienue aucnepcun
CBETa»
Wnrtepdepenmus creta. dudpaxums bubnuoreka [IOK
33 N
ceta. J{udpaknuonnas pemeérka https://m.edsoo.ru/ffOced22
[TorepedHOCTh CBETOBBIX BOJIH. bubnnorexa [JOK
34
[Tongpuzanus cBera https://m.edsoo.ru/ff0cf02e
35 Onrtuueckue MpuOOpPhl U YCTPOUCTBA U
yCIIOBUSA WX 0€30IaCHOTO MPUMEHEHUS
I'panuIpl MPUMEHUMOCTH
36 KJIacCCMYECKOM MexaHuKkH. [locTynarsl bubmuoreka [JOK
CIICIMAIbLHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeqIeHne BpeMEHH U COKpaIlcHUE Eubmaorexa HOK
P P https://m.edsoo.ru/ffOcfa42
JUTMHBI
DHEPrus ¥ UMITYJIbC PEISITUBUCTCKOM
38 ‘IaCTII)/II_[LI CB}IBBY MaC(l:OLI C 3Hepruei u bubmorexa LOK
' P https://m.edsoo.ru/ffOcfc68
UMITYIBCOM. DHEPrusl MOKOs
KonTtponpHas padora «OnTHka.
. bubnuorexa [IOK
39 OcHOBBI crienMaIbHON TEOPHUH

OTHOCHUTCIIBHOCTH

https://m.edsoo.ru/ffOcf6f0



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

®otounbl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
1 UMIynbC GoToHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE Eu6 [IOK
HOJIHMOTEKA
41 .0 A.T.
(poros(pexra. Onrrer https://m.edsoo.ru/ffOcffc4
CroJjieToBa
3akonsl porodrddexra. YpaBHeHue
42 9171HHIT€§H& Jlﬂ(i:l(b(l)OTOB(b(;@)eKTa brmmorexa [OK
) https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» porospdexra
JaBnenune cBeta. Onbite [1. H.
43 JleObeneBa. XUMHUYECKOE NEHCTBUE bubnmorexa LOK
) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoicTBa u
MPaKTUIECKOE TPUMEHEHHE!
44
dboTormeMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETOIUO/]
45 Pemenne 3agau mo reme «JI€MEHTBI bubmuoreka [JOK
KBAHTOBOM ONTHKI)Y https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Pezepdopna o paccesHuio o-4actu bubmorexa HOK
PLOPA p t https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaesb aToMa
bubmuoreka [JOK
47 I1 b
OCTYIaTHl bopa https://m.edsoo.ru/ffOdOafa
W3znyuenne u nmoriolieHne (HOTOHOB
48 n I/I}II'IIIG exoJie aTOMEIlH co H(()ll)"O OBHSI bubmorexa [IOK
p pEXOA . a P https://m.edsoo.ru/ffOdOafa
SHEpPruu Ha Apyroi. Buasl criekTpoB
BoanoBbIe cBolicTBa yacTull. BoJIHBI
N bubnmuoreka [JOK
49 ne bpoiins. KopnyckynsapHo-

BOJIHOBOM AyaJn3M. CrnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



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

50

OTKpbITHE PAIMOAKTUBHOCTH. OTIBITHI

Pesepdopraa no onpeznenenuto cocraBa

PAAOAKTUBHOI'O U3JTYUCHUSA

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

51

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

52

OTKpbITHE TIPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['aMmma-uziydeHue

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

53

OHeprus CBs3U HyKJIOHOB B si/Ipe.
Snepusie peakuuu. AnepHbii
peakrop. [IpoGnembl, TepCIEKTUBHI,
9KOJIOTUYECKHE ACTICKTHI SIICPHOI
SHEPTETUKHU

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

54

DyieMeHTapHbIe YacTullbl. OTKPBITHE
o3uTpoHa. Metobl HAOIIOACHUS U
perucTpaiuu MeMEeHTApHBIX YACTHII.
Kpyraslii cton «@yHaaMmeHTalIbHbIE
B3auMoieiicTBus. EquHCTBO
(bu3nuecKoi KapTUHBI MUPay

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

55

Otansl pa3BUTUSA ACTPOHOMHUHU.
[IpuknagHoe 1 MUPOBO33pEHUYECKOE
3Ha4YeHHe acTpoHOMHUU. Bun
3B€31HOTO HeOa. Co3Be3aus, sIpKue
3BE3/1bl, IUTAHETHI, UX BUIUMOE
npxenue. ColHevHas cucreMa



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

56

Connue. ConHedHas aKTUBHOCTD.
Ncrounuk sneprun CoiHua u 3BE311

57

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

58

Mneunsiii [Iyre — Hama I'anakTuka.
Tlonoxxenue u nBukenne CosHIIa B
lNamaktuke. ['anaktukn. Y€pHbie
JIBIPBI B A7Ipax rajlakTHK

59

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

60

Hepemennsie npo0ieMbl acTpOHOMUU

61

KonTtponbHas padota «I1eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKU»

62

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

63

O6o6maromuii ypok. Ponbs 1 Mmecto
(U3UKU ¥ aCTPOHOMUH B
COBPEMEHHOMN HAYYHOU KapTUHE MUpa

64

O6o6maromuit ypok. Posb




¢u3nveckoit Teopun B GopMUpOBAHUH
NpeacTaBIeHUN 0 PU3NIecKoi
KapTUHE MHpa

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

HAay4YHBIX MPEJCTABICHUNA O IPUPOJC

66 PesepBHbIl ypok. MarautHoe noie.

DneKTpOMarHuTHas WHIYKITUS

PezepBHbiil ypok. Ontuka. OCHOBBI
67 CHEIMATLHOM Teoprun
OTHOCUTEIBHOCTH

Pesepnsrii ypok. KBanroBas ¢usuka.
68 DNIEeMEeHTHI aCTPOHOMUH U

acTpoPpU3UKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3YJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI POrPaMMBbI CPETHEr0 001Iero 00pa3oBaHMsd

10.1

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

monen

10.2

Y4uTHIBaTh IPaHUIBI IPUMEHEHUS U3yYEHHBIX (U3MUECKUX MOJIENIEH:
MarepuaigbHas TOYKa, HWHEpLMajJbHAas cHUCTeMa OTCcuéra, abOCOJIOTHO
TBEPJOE TEJO, NICANBHBIN T'a3; MOAEIN CTPOEHHUS T'a30B, JKUJIKOCTEU U
TBEPABIX TE€J, TOYEYHBIM OJIIEKTPUYECKHM 3aps — IpPU PEIICHUH

(bu3znueckux 3aaa4y

10.3

Pacno3naBath ¢usznueckue sBICHHS (MPOIECCH) U OOBACHATh MX Ha
OCHOBE 3aKOHOB MEXAaHHUKH, MOJCKYJISIPHO-KHHETUYCCKOW TEOpHUHU
CTpOCHHS BEIIECTBA W  DJICKTPOJMHAMHKH: PpPaBHOMEpPHOE U
PaBHOYCKOPEHHOE TPSIMOJHMHEHHOE IBW)KCHHE, CBOOOIHOE MaJCHUE
TEJI, JBW)KCHHUE IO OKPYKHOCTH, WHEPIHs, B3aUMOJICHCTBUE TeII,
muddy3us, OpPOYHOBCKOE JBHKEHHE, CTPOCHUE JKHIAKOCTEH U
TBEPABIX  TeJ, W3MEHEHHe O00béMa Teln TpU  HArPEBaHHUU
(oxmaxkJieHuu), TEIJIOBOE paBHOBECHE, HCIAPEHHE, KOHICHCAIWS,
IUIaBJICHHE, KPHUCTAJUIM3AlMs, KHIICHHE, BII&XXHOCTh BO3JyXa,
TIOBBIIIICHUE JIABJICHHS ra3a NPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE,
CBSI3b MEXKJy IapamMeTpaMHu COCTOSIHHSI Ta3a B H30IpOIeccax;

QJIICKTpU3aluA TCII, B3aHMOﬂeﬁCTBHC 3apAa0B

10.4

OnuceiBaTh MEXaHWYECKOE JBM)KEHHE, HCHONb3ys (uU3NYecKue
BEJIMYMHBI: KOOPAWHATA, IyTh, NMEPEMELIEHUE, CKOPOCTb, YCKOPEHHUE,
Macca Tela, CWUJa, UMIYJIbC Tella, KUHETH4YecKas JSHeprus,
NOTEHIMAJIbHAsT OSHEepPrus, MeXaHuueckas paboTa, MexaHudeckKas
MOIITHOCTh; MPU ONHCAHUM MPABUIBHO TPAKTOBATh (PU3UUECKUI CMBICI
UCTOJb3yEMBIX BEJIWYMH, UX OOO3HAUEHHs M €IUHMIbI, HaXOIUTh
(opMyIbl, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEMUYUHY C JAPYTHUMH

BCIIMYHUHaAMH

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBBIC CBOMCTBA T€lI U TEIIOBBIS




SIBIICHUS, MCIOJb3yss (U3MUYSCKHUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIepaTypa, CpPeAHsSs KHHETHYCCKas dSHEPIrus XaoTHYECKOIro
JBM)KCHUS MOJICKYJI, CpPEIHEKBaJIpaTH4yHas CKOPOCTb MOJIEKYJI,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSISI JHeprus, pabora rasa,
KOA((DUIIMEHT TMOJE3HOTO JIEHCTBUS TEIUIOBOTO JIBUTATENSI; MPH
OTHCAHUH [IPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCIOJIb3YEMbIX BEIMYWH, WX OOO3HAYCHHS W CIUHUIIBI, HAXOJIUTh
(bopMyJIBI, CBS3BIBAIOIINE JAHHYIO (PU3HUUECKYIO BEIIMYUHY C IPYTHUMHU

BCIIMYUHaAM

10.6

OnuceiBaTh M3y4YEHHbIE JJIEKTPUYECKHME CBOWCTBA BEIIECTBA U
JNIEKTpUYECKHE  sBJIEHUS  (MpOILIECChl), MCHONb3yd (U3HUECcKue
BEJIMYMHBI:  DJEKTPUUECKUH  3apsii,  DJIEKTpUYECKoe  ToJle,
HanpspKEHHOCTh  TMOJIA, TOTEHIMAN, Pa3HOCTh NOTEHLHUAIOB; WpU
OTHMCAHUU MPABWIBHO TPAKTOBaTh (PU3NYECKUI CMBICIT UCIIOJIb3yEMBIX
BEJIMYMH, WX OOO3HAYEHMsS] M €IWHULBI, YKa3blBaThb (HOPMYIIbL,
CBA3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIUYMHY C JPYTUMHU

BECJIMYMWMHaAMH

10.7

aHATM3UPOBATh (PU3MUECKHE TMPOLECCHl M  SIBICHUS, HCIOJb3Ys
(m3uYecKre 3aKOHBI M MIPUHIUIIBI: 3aKOH BCEMUPHOTO TsroTeHus, |, Il
u Il 3axkonsr HploTOHA, 3aKOH COXpaHEHUS] MEXaHWYECKOW SHEPIHH,
3aKOH COXPaHEHUS MMITYJIbCa, TPUHIUI CYIIEPIIO3UIIUU CHJI, TIPUHITHIT
paBHOIIPAaBHS ~ HMHEPIHMAIBHBIX CHUCTEM  OTCUETa; MOJICKYISPHO-
KUHETHYECKYI0 TEOPHIO CTPOCHHSI BEUIECTBA, ra30BbIC 3aKOHBI, CBS3b
CpelHel KHHETUYECKOW SHEPrHH TEIJIOBOTO JBIDKECHHUS MOJIEKYJT C
a0COJIIOTHOW TEeMITEpaTypou, MEpBBIA 3aKOH TEPMOIMHAMHUKH; 3aKOH
COXpaHCHHs JJIEKTPHUYECKOTO 3apsaa, 3akoH Kymona; mpu 3TOM
pa3iinyath CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro0 MaTeMaTH4ecKOe

BBIP2)KEHUE U YCIOBUS (TPAHUIIBI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBICHIATE OCHOBHBIE IMPUHIOMUIIBL ,HeﬁCTBHH MallvH, HpI/I60pOB u
TCXHHUYCCKHUX YCTpOﬁCTB; pa3jindatb YCIOBHA HUX 0e30ImacHOTo

HCIIOJIb30BAHHUS B IOBCEIHEBHOM KHU3HU

10.9

BhITIONHATE SKCIIEPUMEHTHI 10 UCCIEA0BAHUI0 PU3NYECKUX SIBJICHUN U
MPOLIECCOB C MCHOJIb30BAaHUEM IMPSAMBIX U KOCBEHHBIX U3MEPEHUN; NpU
3ToM (QOopMYyITHpOBaTh MpodieMy (3a7ady) W THUNOTE3Y Y4eOHOTO
JKCIIEpUMEHTA, coOuparb  YCTaHOBKY M3  MPEATIOKEHHOTO

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

10.10

OCYH.[GCTBJBITL nNpsIMbIC KW KOCBCHHBIC U3MCPCHUA (I)I/I3I/I‘-ICCKI/IX

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




HCIIOJIB30BaTh U3BCCTHBIC MCTOAbI OLICHKU HOFpGH.IHOCTGfI H3MepeHHﬁ

10.11

HccnenoBaTh 3aBHCUMOCTH MEXAY (DU3MYECKMMH BETMYMHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; IIpU 3TOM KOHCTPYHpPOBATH
YCTAHOBKY, (DUKCHPOBATh pe3yibTaThl TOJYYCHHOH 3aBUCHMOCTH
(U3NYEeCKUX BEIWYMH B BUJE TaOIUI] U TPAPUKOB, JIEIaTh BHIBOJBI MO

pe3ysibTaTaM UCClIeOBaHMs

10.12

Cobnromate mpaBwia  0e30mMacHOro  Tpyda TP IPOBEICHHH
HCCIEIOBAaHUN B  paMKax y4eOHOro DSKCIepUMeEeHTa, Yy4yeOHO-
HCCIIEA0BATENCKONM M MPOEKTHOM AESATENBHOCTH C HMCIOJIB30BAaHUEM

M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBaHUS

10.13

Pematps pacu€rHble 3a7auM C SIBHO 3aJaHHOW (DPU3MUECKON MOJEINbIO,
UCIONIBb3YS (PU3MYECKHE 3aKOHbl M TPUHLMIBI, HA OCHOBE aHaln3a
yCcIOBUSL  33Jayd  BbIOMpaTh  (PU3MHYECKYI0  MOJIeNb, BBIJENIATH
¢uznueckue BeNUYUHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl €€ pellleHus,
MIPOBOJUTH PAcU€Thl U OLEHUBATH PEATbHOCTH MOJIyUEHHOTO 3HAUYEHHUS

(bU3UYECKO BETUIMHBI

10.14

Pemath ~ KkauecTBEHHBIE  3ajauu: BBICTpAaUBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIEMOUKY PACCYXKICHHUM C OMOpON Ha M3y4eHHbIE

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

10.15

Hcnonb3oBath mpu  pemieHMd  yuyeOHBIX 3aJad  COBPEMEHHBIE
UH(GOPMAIMOHHBIE TEXHOJIOTMM Uil TIOMCKA, CTPYKTYPHUPOBaHUSA,
UHTEpIIPETallud W TPEJCTaBIICHUs Y4eOHONH M HaydyHO-TOIMYJISPHOM
uH(bOpPMaIIMKY, MOJYYEHHOW M3 Pa3IUYHbIX MCTOUYHUKOB; KPUTHUECKU

aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

10.16

[IpuBoauTh mpHUMeEphl BKJIaJa POCCUHCKUX M 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOUIETO

MHUpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTUI

10.17

Hcnonp3oBaTh TEOpEeTHYECKHE 3HAHUS MO (PHU3MKE B TIOBCEIHEBHOM
YKU3HU I obecrieueHns 6€30MacHOCTH MpU OOpalleHuH ¢ MpudopamMu
U TEXHUYECKMMH YCTPOWCTBAMHU, MJIsi COXPAaHEHHUS 3J0POBbS U

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

10.18

PaGoTtaTh B IpyIine ¢ BBINOJHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
IUIaHUPOBaTh  paboOTy  TpYNIbl, palMOHAIBHO  paclpeaessaTh
00s3aHHOCTM M IUJIAHUPOBATh JESITENBHOCTh B HECTaHJAPTHBIX
CUTYyallMsX, aJ€KBAaTHO OILIEHWBATh BKJAJ KaXKJOTO U3 YYaCTHHUKOB

TPYIIIBI B pELICHHE pacCMaTPUBAEMOM MpoOIeMbl




11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

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

111

JleMoHCTpHpOBaT, Ha TpUMEpax poOjdb W MecTo (U3UKH B
(hOopMHpPOBAaHUH COBPEMEHHOW HAyYHOW KapTHHBI MUpPA, B Pa3BUTHH
COBPEMEHHOW TE€XHUKH M TE€XHOJIOTHU, B MPAKTUYECKON ACATEIbHOCTH

JIOAEH, LIETOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHHBI MUPA

11.2

Y4uTHIBaTh I'PaHULBl IPUMEHEHUS U3YYEHHBIX (PU3NYECKUX MOJEIIEH:
TOYEYHBIN WIEKTPUYECKUHN 3apsAll, sAepHas MOJENb aTOMa, HyKJIOHHAs

MOJIeJIb AaTOMHOTO si/ipa MpU pelIeHNH (PU3NUECKUX 33134

11.3

Pacnio3znaBath (usnueckue sBIeHUs (Mpolecchl) U OOBACHATH UX Ha
OCHOBE 3aKOHOB  DJIIEKTPOJMHAMUKMA H  KBAaHTOBOH  (pu3mKH:
ANIEKTpHYECKass TPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE JIECWCTBUSL  TOKa, B3aUMO/ICHCTBIE MarHuTOB,
JNIEKTPOMArHuTHasE WHAYKUHWSA, JEMCTBHE MAarHUTHOTO TMOJs Ha
MPOBOJHUK C TOKOM M JBIXKYIIMUKCA 3apsifi, AJIEKTPOMAarHUTHBIC
KojeOaHus U BOJHBI, NPSAMOJMHEHHOE pacHpOCTpaHEHUE CBeETa,
OTpaXEHUE,  TpeJoMJIeHHe, uHTeppepeHnus, audpakuus ¢
noJiApu3alusl CBeTa, AUCIEPCHsl CBeTa, (OTOAIEKTpUUECKUN 3PdeKT
(boToapdexT), cBeTOBOEC maBICHWE, BO3HUKHOBEHUE JIMHEHYATOTO
CHEKTpa aToMa BOJOPOJAa, eCTECTBEHHass U  HCKYCCTBEHHas

PaaruO0aKTHBHOCTDb

114

OnuceiBaTh  M3Y4YEHHBIE CBOMCTBa  BellecTBa  (DJIEKTPUUYECKUE,
MarHUTHbIE, OMTUYECKUE, PTEKTPUUECKYIO MPOBOJUMOCTh Pa3IMYHBIX
Cpel) U DIEKTPOMArHUTHbIE fABJIEHUS (TIPOLIECCHI), HCIOJIB3YS
(¢u3nueckue BENUYMHBI:  DJJCKTPUYECKUU  3apsAn, CHiIa  TOKa,
JNIEKTPUYECKOE  HAMNpsHKEHUE,  AJIEKTPUYECKOe  COMPOTUBIICHUE,
pa3HocTh moTeHmnuanoB, DJIC, paboTta Toka, MHAYKIMS MarHUTHOTO
noyig, cuia Awmmepa, cuia JlopeHIla, WHIYKTUBHOCTH KaTYIIIKH,
SHEPTUsl JIEKTPUUECKOTO W MArHUTHOTO IMOJIEeH, Mepuoj] M YacToTa
Kosie0aHuil B KoJie0aTeIbHOM KOHTYpE, 3aps]l U CHJia TOKa B Mpoliecce
TapMOHUYECKHUX ANEKTPOMArHUTHBIX KoJe0aHmii, ¢doxycHoe
paccTossHHe W ONTHYECKash CWiia JIMH3bI; TMPU OMUCAHWUU TPABHIBLHO
TPaKTOBaTh (PUIUYECKUH CMBICT HUCIHOJB3YeMBIX BEIMYUH, UX
0003HaYeHHs] M EIWHHIBI; YyKa3blBaTh (OPMYNBI, CBS3BIBAIOIINE

JAHHYIO (PU3MYECKYIO BETMYUHY C JPYTUMU BEINYUHAMHU
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OnuceIBaTh HN3Y4YCHHBIC KBAHTOBBIC SABJICHHUA U IMPOLCCCHI, UCIIOJIb3Ys
(1)I/ISI/II-ICCKI/IC BCIIMYUHBI: CKOPOCTHb JJICKTPOMArHWUTHBLIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBCTA, OBSHCPIUA U HUMIIYJIbBC (1)0TOHa, nepuon
nojypacmnaga, OSHCPrud CBA3M ATOMHBLIX AACp;, IIPU ONHMCAHHUUN
IMPpaBUJIbHO TPAKTOBATb q)HSI/I‘IeCKI/Iﬁ CMBICJI UCITIOJIB3YCMBIX BCIIMYHH,
nX 0003HAYEeHHS U CIAUWHHIIbLI, YKa3bIBaTh q)OpMy.]II)I, CBA3BIBAOIINEC
JaHHYIO (1)I/I3I/IT-ICCKyIO BCIIMYUHY C APYTUMHU BCIIMYHMHAMH, BBIYUCIIATH

3HaYeHUE (PU3NICCKON BEITHMIUHBI

11.6

Ananu3upoBath (U3NYECKHE MPOLECCHl U SIBJICHUS, MCIOIb3YS
¢u3uyeckue 3aKOHBI W NpUHOUNBL:  3akoH Owma,  3aKOHBI
MIOCJIEOBATEILHOTO W TapajlieIbHOIO COEJUHEHUS IPOBOHHUKOB,
3akoH /[xoyns — JleHna, 3aKOH 2J€KTPOMarHUTHOW WHAYKLWH, 3aKOH
MPSIMOJIMHEHHOTO pacpOCTpaHEHUsI CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHbl ~ IPEJIOMJICHUS  CBETa, YypaBHEHWE  OWHINTEHHA A
dboTodddexra, 3aKOH COXpaHCHHS DOHEPrUH, 3aKOH COXPAHEHUS
HUMITyJIbCa, 3aKOH COXPAaHEHMS JJIEKTPUUYECKOTO 3apsja, 3aKOoH
COXpaHEHUsi  MaccoBOro  4ucia, mnocrtyinarel bopa, 3akoH
paaMoOaKTUBHOTO paclajga; TMpU 3TOM  pa3iinyaTh  CIOBECHYIO
(hOopMYITHPOBKY 3aKOHA, €0 MaTeMaTUYeCKOEe BBIPAKEHUE U YCIOBHUS

(TpaHuIpl, 001aCTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJ'ISITB HAImpaBJICHUEC BCKTOpa HWHAYKIOUHW MAardHuTHOI'O II0JIA

IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa " CHJIBI HopeHua

11.8

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

3€pKajoM, TOHKOU JIMH301

11.9

BBINONMHATE SKCIEPUMEHTHI TI0 UCCIICAOBAHUIO (PU3UYCCKUX SBIICHUN U
IPOIIECCOB C MCIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPECHUM; MPH
3ToM (QOopMYyIHpOBaTh MpodiieMy (3a7ady) W THUNOTE3Y Y4eOHOrO
IKCMIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEIUIOKCHHOTO

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

11.10

OCYH.[GCTBJ'IHTL nNpsAMBbIC W KOCBCHHBIC U3MCPCHUA (I)I/I3I/I‘-ICCKI/IX
BCJIIMYHH, IIpU 3TOM BBI6I/IpaTB ONTUMAJIBHBIM CIIOCO0 HU3MCPCHUA U

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

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKMX BEJTUYMH C UCIOJIb30BaHUEM
NpSAMBIX M3MEPEHHH; TIPU ITOM KOHCTPYMPOBaTh  YCTAHOBKY,
(GUKCUpPOBaTh pPE3YAbTATHl MOJYYEHHOM 3aBUCHUMOCTH (PU3UYECKUX
BEJIMYUH B BHJIE TaOIMIl U TPaUKOB, JIeJIaTh BBIBOJBI 10 Pe3yJIbTaTaM

HNCCICIOBaHUA

11.12

Cobmronate mpaBuiia 0€30MaCHOTO TpyAa MpH  I[POBEACHUU




UCCIeIOBaHUNH B paMKax ydeOHOTO OJKCIEpHMEHTa, Yy4eOHO-
HCCJIEIOBATEIBCKOM M MPOECKTHON NESATEIBbHOCTH C UCIOJIb30BAHUEM

M3MEpPUTEIBHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PyI0BAHUS

11.13

Pemate pacu€rHblie 3a7a4d ¢ SBHO 3aJaHHOW (DU3NYECKON MOJEIBIO,
UCTIONB3YS (pu3MUecKre 3aKOHBl M TPHHIMIBI, Ha OCHOBE aHAIHM3a
YCIOBHS  3a/la4d  BBHIOMpATh (PU3UYECKYI0D MOJENb, BBIACIATH
¢u3nveckre BETUYMHBI U (POPMYIIBI, HEOOXOIUMBIE ISl €€ perieHus,
IPOBOAMUTH PACUETHI M OLIEHUBATh PEAIbHOCTH MOJYyYEHHOTO 3HAUYEHUs

(bU3UYECKO BETUYHHBI

11.14

Pemats Ka4ueCTBEHHbBIE 3a7a4H: BBICTPaNBaTh JIOTUYECKHU
HEMPOTHUBOPEUHMBYIO IEMOYKY PACCYKAECHUI C ONOPOM HA U3y4YEHHbIE

3aKOHBI, 3aKOHOMEPHOCTH U q)HSI/IIIeCKI/Ie SABJIICHUA

11.15

Hcnonb3oBath mpu  pemieHMd  yuyeOHBIX 3aJad  COBPEMEHHBIE
MH(OpPMALIMOHHBIE TEXHOJOTHMM JUIsl TIOHWCKA, CTPYKTYpUPOBaHMS,
WHTEpIpeTalii U MPEJICTaBICHUs y4eOHOW U HAY4YHO-TOMYJISIPHOMN
nH(popMalny, MOJTYYEHHON W3 pa3IUYHbIX MCTOYHHUKOB; KPUTHUECKU

aHAJIM3UPOBATH MOJTy4aeMylo HH(POPMALIHIO

11.16

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

MOBCEIHEBHOMN KU3HU

11.17

[IpuBoauTh mpHUMEpPHl BKJIaJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, B pasBUTHUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonps3oBaTh TEOpeTHYECKHE 3HAHUS MO (PHU3MKE B TOBCEIHEBHOM
YKU3HU JUTsl obecrieueHrs 0e30macHOCTH IpH oOpalieHuu ¢ mpudopamu
U TEXHUYCCKHMMHU YCTPONCTBAMHM, JIJIsl COXPAaHEHHs 3JI0pOBbS W

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

11.19

PaGortats B rpymnme c BBINOJHEHUEM Pa3IMYHBIX COIMAIBHBIX pOJIEH,
IUTAaHUpOBaTh ~ pabOTy  TPYMIbl,  pPalMOHATLHO  paclpeneniiTh
00s3aHHOCTM ¥ IUIAaHUPOBATh JIEATENBHOCTh B  HECTaHIAPTHBIX
CUTYaIllMsIX, aJeKBAaTHO OIEHWBATh BKJIQJ KaXJIOTO W3 YYACTHHUKOB

IPYIIBI B pellIeHne paccMaTpuBaeMoil pooOIeMsbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
pasjaena

Ko nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOIbI HAYHYHOI'O [TO3HAHU A

11

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

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

1.2

MopaenupoBanue GU3HYECKUX SBICHUH W
nporeccoB. Hayunsie runore3sl. Ouznueckue
3aKOHBI W TeopwH. [ paHUIBI TPUMEHUMOCTH
buznyeckux 3aKOHOB. [punnyn
cooTBercTBUsA. Ponp M Mecro ¢uU3MKH B
GOpPMHUPOBAHMHM  COBPEMEHHOW  HAy4yHOU
KapTHHBI MHpa, B MPAKTUYECKON

NESITENLHOCTH TIOAEN

MEXAHHUKA

KMHEMATHUKA

2.11

MexaHndyeckoe JBHXKCHUC. OTHOCHUTENBLHOCTD
MCXaHUYCCKOI'O JIBMIKCHUA. Cucrema oTcuéra.

Tpaexropust

2.1

2.1.2

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

NIEPEMELIEHUH U CII0KEHUE CKOPOCTEN

2.1.3

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

MaTCpHaHBHOﬁ TOYKHU OT BPECMCHU




2.14

CBoOoiHOE mageHue. Y CKopeHrne cB0O0HOTO

HaacHus

2.15

KpuBosmueiinoe nBuxenue. PaBHOMepHOE
JBUXXCHUC MaTepHaHBHOfI TOYKHU 10
OKPY’KHOCTH. YTIJIOBast CKOPOCTb, JMHEWHAA
CKOpOCTb. [Iepuon u 4acToTa.

LlenTpOCTpEeMUTEIFHOE YCKOPEHHE

2.1.6

TexHnueckue yCTpOMCTBA: CIIUJIOMETD,
JBHKCHHE CHApsAOB, LEIHBIE M PEMEHHBIC

nepeaadn

2.1.7

[IpakTnueckue paboTHI. Nsmepenue
MTI'HOBEHHOM CKOpPOCTH. Uccnenosanue
COOTHOUIEHUSI MEXK]y IyTSIMH, ITPOUIECHHBIMU
TEJIOM  3a  TOCJeloBaTelIbHbIE  paBHbIE
NIPOMEXYTKA BPEMEHU IIPU PaBHOYCKOPEHHOM
JBW)KEHUH C HAYaJbHOM CKOPOCTBIO, PABHOMU
Hym0. M3ydeHne NBUKEHUS [IapUKa B BI3KOU
xKuakocTu.  M3ydeHuwe  IBWXKEHUs — Tea,

OpOIIEHHOTO TOPU30HTATHHO

2.2

JUHAMUKA

2.2.1

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

CUCTEMBI OTCUETa

2.2.2

Macca tena. Cuna. IlpuHuun cynepno3uiuu

CHII

2.2.3

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

MaTCpHAJIbHBIX TOUCK

2.2.4

3akoH BCEMHPHOT'O TATOTCHUA. Cuna TsHKeCTH.

HepBaﬁ KOCMHUYCCKAsA CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyrocru. 3akoH ['yka

2.2.6

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

Kosddunment tpenus. Cuna conmpoTUBICHUS




IMpU ABWXKCHUU TECJIa B ) KUAKOCTHU HUJIU a3

2.2.7

[TocrynmarenbHOe U BpamiaTelbHOE JIBIKEHHE

a0COJIIOTHO TBEPJIOTO Telia

2.2.8

MoMeHT CHIIBI OTHOCHUTEIBHO OCH BpaliCHU.
[Ime4o cunbl. YcioBHUs paBHOBECHsI TBEPAOTO
tena B UCO

2.2.9

TexHuyeckue  yCTpOMCTBA:  IMOJIIUITHUKH,

JABMIKCHUEC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue paboThl. VM3yueHue ABUIKEHUS
Opycka 10 HAaKJIOHHOM IIJIOCKOCTH O]
JIEMCTBUEM HECKOJIBKUX cwil. MccrnenoBaHue
3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHKAKOIIUX
B jAedpopmMupyeMoll NpyKHHE U PE3UHOBOM
oOpa3lie, OT BEIMYMHBI HX JAedopmariuu.
HccnenoBanue ycioBHil paBHOBECHS TBEPAOTO

T€J1a, UMCIOIICTO OCh BpalllCHUSA

2.3

3AKOHbI

COXPAHEHMA B MEXAHUKE

2.3.1

Nmnynbc MaTepuanbHOW TOYKH, CHUCTEMBI
MaTepuajIbHBIX TOYeK. HWMIynbc cuiabl

HN3MCHCHUEC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHenusi wumnyiasca B HCO.

PeaktuBHOEC JABHIXCHHUEC

2.3.3

Pabora cuier

2.3.4

MomiHoCTE CHIIBI

2.3.5

Kunernueckas QHCPIuAa MaTepI/IaJIbHOﬁ TOYKH.

Teopema 0 KUHETUYECKOW YHEPTUH

2.3.6

[TorennmaneHas osHeprus. [loTeHnmanbHas
SHEpTUs yIIpyro nepopMUPOBAHHOM
npyxunsl. [loTeHnmanbHas dSHeprus Tena

BOJIN3HU IMOBEPXHOCTHU 3emnu

2.3.7

IloTeHnmanbHble U HENOTCHIUAIbHBIC CHIIBL.
CBs3b pa6OTLI HCIIOTCHIHUAJIBHBIX CHII C
HN3MCHCHHUCM MEXaHUYEeCKOM SHEPrun

CHUCTCMBI TCII. 3akoH COXpPaHCHUA




MEXaHUYECKOMN SHEPruu

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

UccnenoBanue cBsizu  pabOTBI  CHIIBI €

W3MCHCHHEM MEXaHHICCKOM OHCPTHHU TECJIa

MOJIEKVJIAPHASA ®U3NKA U TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPHUU

3.1.1

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

B331/IMO)I€I71CTBI/I5[ JacCcTHIl BEUICCTBA

3.1.2

Mogenu CTpoeHusi Ta30B, KUIKOCTEH W
TBEPABIX TeN W OOBSCHEHHE  CBOWCTB

BEIECTBA HA OCHOBE ITHUX MOJIEIIEHN

3.1.3

Macca wmonekyn. KonudecTBo BemiecTsa.

[TocrosnHas ABoraapo

3.1.4

TemmoBoe paBHOBecue. Temmeparypa u €€

u3mepenue. [lkana remneparyp Llenbcus

3.1.5

Mogens  UIealbLHOro rasa. OcHoOBHOE
ypaBHEHUE MOJIEKYIISIPHO-KHUHETUYECKON

TCOPHUH UACATIbHOI'O Ira3a

3.1.6

AOGcomoTHas TemrepaTypa Kak Mepa cpeaHen
KUHETUYECKOM SHEPruu TEIUIOBOTO JBIKECHUS

yactul rasa. [llkana remneparyp KenbBuna

3.1.7

VpaBuenne Knaneilipona — Menzgeneesa.

3akoH JlanbTOHA

3.1.8

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

U30TepMa, U30Xopa, u3obapa

3.1.9

TexHudyeckue  ycTpOWCTBA: TEPMOMETP,

6apometp




3.1.10

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

pa3pekeHHOTOo ra3a

3.2

OCHOBbI TEPMOAMHAMUKN

3.21

TepmonnHamuueckass cucrema. BHyTpeHH:s
DHEPrus TEPMOJMHAMMYECKOW CHUCTEMBI U

CITOCOOBI €€ M3MEHEHUS

3.2.2

KonunuectBo Temnotel u pabora. BHyTpeHHss

OHEPTHUA OJHOATOMHOI'O NACAJIBHOTO Ira3a

3.2.3

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

KOJIMYCCTBA TCIJIOTHI IIPU TCILIONEPpCaa4YC

3.2.4

[IepBslii 3ak0H TepMoanHAMUKHU. [IpumeneHne
IIEPBOTO 3aKOHa  TEPMOJIUHAMUKHU K
u3onpoueccam. I'papuueckas UHTEpHIpeTalus

paboThl Taza

3.2.5

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

temioBoi mamuHbl. [{ukn Kapuo u ero KITJ|

3.2.6

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

HpO6J’I€MH TCIIOOHCPICTUKHU

3.2.7

Texuuueckue yCTpOIiCTBa: JBUTaTeNb
BHYTPEHHETO CTOpaHMs, OBbITOBOM

XOJIOANJIbHUK, KOHAUIHOHEP

3.2.8

[IpakTuyeckue paboTsl. I3MepeHue yaenbHOM

TEIUIOEMKOCTH

3.3

AT'PETATHBIE COCTOAHNMA BEILECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

Hapoo6pa30BaHHe N KOHACHCAIM. I/IcnapeHHe




" KHUIICHUE. VYnenoHas TeIUIoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMITEPATYPhI

KUIICHUA OT JaBJICHUA

AOCONMIOTHAE W OTHOCHWTENBbHASA BJIAXHOCTH

332 BO3ayxa. HacellienHplil nap
Teépnoe TEJIO. Kpucrannnueckue u
333 amop(dHBIE Tena. AHHU3OTPONHUS  CBOWCTB
o KpHCTAJUIOB. Kunkue KpUCTAJUTHI.
CoBpemeHHbIEe MaTepuabl
334 [InaBnenne w KpucTtauM3anus. Y AeabHas
o TertoTa rasyienus. Cyonumanus
3.35 YpaBHEHHE TEIJIOBOTO OaaHca
TexHuueckue yCTpOMCTBA: THUTPOMETP U
336 MICUXPOMETP,  KAJIOPUMETP,  TEXHOJOTUH
o MOJTYYCHHSI COBPEMEHHBIX MAaTepUaioB, B TOM
YHUCJIe HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH
337 [IpakTnueckue paboTHI. Nsmepenne
o BJIQYKHOCTH BO3/yXa
4 OJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA
i1l OnekTpu3anus Tell. JIeKTpudeckuil 3apsa. Jsa
o BUJIA IIEKTPUYECKUX 3apsI0B
[IpoBogHUKH, JTURIIEKTPUKU u
412
MOJIYIPOBOJIHUKHU
4.1.3 3aKOH COXpaHEHUs ANEKTPUUECKOTO 3apsaa
414 B3aumoneiictue 3apsnoB. 3akoH Kymnona
4.1 DneKTpuIecKoe oJe. HanpsoxkénHocTh
ALE 3IEKTPUUECKOTO OJISL. [IpuHnmn
o cynepno3uiuu.  JIMHUM ~ HanpsHKEHHOCTH
3IEKTPUUYECKOTO OIS
416 PaGota cuim 3MEKTPOCTATUYECKOTO  TOJIS.
o [Torenuman. PazHocTh NOTEHIMATIOB
417 [IpoBOAHUKM W JUAIIEKTPUKU B MOCTOSHHOM

OJICKTPUYCCKOM II0JIC. I[I/IZ-)JICKTpI/I‘{CCKa}I




IMPOHUIIACMOCTDb

ONEeKTPOEMKOCTD. Konpnencarop.
4.1.8 OneKTpOEMKOCTh  IIOCKOTO  KOHJIEHCAaTopa.
DHeprus 3apsHsKeHHOTO KOHJIEHCaTopa
TexHudyeckue  ycTpOWCTBA:  3JIEKTPOCKOIL,
419 AIIEKTPOMETP, AJIEKTPOCTATUYECKAs 3aIUTa,
o 3a3eMJIEHHUE 3JIEKTPONpUOOpOB, KOHJIEHCATOP,
KCEpPOKC, CTPYHHBIN ITPUHTED
4110 [IpakTnueckue paboTHI. N3mepenue

ANEKTPOEMKOCTH KOHIEHCATOpa

4.2

IOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcaoBus CYIICCTBOBAHUA IOCTOSITHHOI'O

421 3IEKTPUUECKOTO ToKa. McTounnku Toka. Cuna
Toka. [TocTostHHBIN TOK
4.2.2 Hampsixenune. 3akon Oma 1 ygacTka 1menu
123 DJIEKTPUYECKOE CONPOTHUBJIEHUE. Y IETbHOE
o COTPOTHBIICHUE BEIIeCTBA
124 [TocnenoBarenbHOE, napajuiesibHOe,
o CMEIIaHHOE COEAMHEHNE TPOBOHUKOB
PaboTa anekTpuueckoro Toka. 3akoH Jlxoyns
4.2.5
— Jlenna
4.2.6 MONTHOCTB JEKTPUUYECKOTO TOKA
anektpoaBkymas cuna (nanee — DJIC) wu
r BHYTpPEHHEE COMPOTUBICHUE UCTOYHHMKA TOKA.
o 3akon Oma i TONHOM  (3aMKHYTO)
anekTpudeckoit nenu. KopoTkoe 3ambikaHue
DneKTpOHHAas MIPOBOJMMOCTH TBEPIBIX
428 METAJIJIOB.  3aBUCUMOCTh  COMPOTHBIICHUS
o METaJIJIOB oT TEMIIEPATYpPHI.
CBepX1npoBOIMMOCTh
429 DnekTpuueckuid TOK B Bakyyme. CBoiicTBa
o ANEKTPOHHBIX MYYKOB
4.2.10 [onynpoBoanuku. CoOCTBEHHAs: M IPUMECHAs




MPOBOJIMMOCTH TOJIYPOBOJIHUKOB. (CBOWCTBA

p-n nepexona. IloaynpoBoIHIUKOBBIE TPHOOPHI

4.2.11

ONEeKTpUYECKUii  TOK B DJIEKTPOJIUTAX.
DIEeKTPOIUTHYECKAS JMCCOLIAALUSL.

DIEeKTPOIu3

4.2.12

DNEeKTPUYECKUM TOK B rasax.
CaMOCTOSITEIBHBIIE M HECAMOCTOSITEIbHBIN
pa3psaa. PaznuuHble THIBI CaMOCTOSTEIIBHOTO

pazpsna. Monnus. [1nasma

4.2.13

Texanueckue yCTpOMCTBA: aMIIepMeTp,
BOJBTMETP, pEOCTar, HUCTOYHHKH  TOKAa,
3JIEKTPOHArpeBATEIbHbIE puoopHI,
ANEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP
CONIPOTHBIICHUS, BAaKyyMHBII O,
TEPMUCTOPBI u (hoTOpE3UCTOPHI,

MOJTYITPOBOTHUKOBBIN JTHOJI, TATbBAHUKA

4.2.14

[IpakTuueckue paboTHLI. Nzyuenune
CMEIIAHHOTO COEMHEHUS PE3UCTOPOB.

N3mepenne DJIC HUCTOUYHMKA TOKa M €ro
BHYTPEHHEro comnpoTuBieHus. HaOmonenue

OJICKTPOJIMU3a

11 KIJACC

Kon
pa3nena

Koanposepsiemoro
3JieMeHTa

IIpoBepsieMble Y1€MEHTHI COIEPKAHUS

4

OJIEKTPOAMMHAMUKA

4.3

MAT'HUTHOE IIOJIE. 9JIEKTPOMATI'HUTHA S MHAYKINA

43.1

IlocrossHable MarHuTbl. B3ammonencTBue

INOCTOAHHBIX MaroHuTOB

4.3.2

MarautHoe moJie. BekTop MarHUTHOU
vHaAyKuuu.  [lpuHmun — cynepno3uuuu.
Jlunnn wmarnutHOM uWHAyKUMU. Kaptuna
JVMHUM  MAardHuTHOM  MHAYKIUU  TOJIA

INOCTOAHHBIX MaroHuToOB




MarsnuTtHOEe 10JIE IIPOBOJHUKA C TOKOM.
Kaptuna nuHUI 107 JJIMHHOTO MHPSIMOTO

MMpOBOAHUMKA MW 3aMKHYTOI'O KOJIBICBOI'O

4.3.3 MPOBOJHMKA, KATYyIIKH ¢ TOKOM. OmbIT
Opcrena. B3aumoeiicTBue NpoBOAHUKOB C
TOKOM
4.3.4 Cuia Amriepa, e€ MOIyJb M HalpaBJICHUE
Cua JlopeHiia, €€ MOJTy/b U HalpaBIICHUE.
JBmkeHHne  3apsSyKEHHOW  YacTUIBl B
4.3:5 OJHOPOJHOM MAarHuTHOM mone. PaGota
cuibl Jlopenna
4.3.6 SIBieHMe ANEKTPOMarHUTHOM MHAYKIIUN
4.3.7 IToTok BEKTOpa MarHUTHOW MHIYKIIUH
OJIC nHaykiuu. 3aKOH 3JIEKTPOMarHuTHOM
4.38 nHaykuuu Papanest
BuxpeBoe snektpuyeckoe moise. IJC
WHIYKIIUA B TIPOBOJIHUKE, JIBHKYIIEMCS
4.3.9 MOCTYIATEILHO B OJJHOPOTHOM MarHUTHOM
oJie
4.3.10 [IpaBuio Jlenna
NHayKTUBHOCTD. SIBICHHE CAMOMHIYKIIUH.
4.3.11
OJIC camouHAYKIIMU
DOHeprusi MarHUTHOTO TIOJNS KATYIIKH C
4.3.12
TOKOM
4.3.13 DNIEKTPOMArHUTHOE T10JIe
TexHudyeckue  yCTpOMCTBAa:  IMOCTOSIHHBIC
43.14 MAarHHTEHL, AIIEKTPOMArHUTHI,
AIIEKTPO/IBUTATETh, YCKOPUTEIH
AIIEMEHTApPHBIX YaCTHUII, HAYKIIMOHHAS [1€Yb
[TpakTrueckue paboTHI N3yuenue
MarHUTHOTO TIOJII KAaTYIIKH C TOKOM.
4.3.15 WUccnemoBanme ACHCTBUS  MOCTOSHHOTO

MaravTa Ha paMKy C TOKOM. HccnenoBanue

SABJICHUA BHGKTpOMaFHHTHOﬁ HHAYKIUU




KOJIEBAHWA 1 BOJIHBI

5.1

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

Konebarenbnas cucrema. CBoOogHBIE
kosieOanus. [apmMoHHMueckue KoseOaHusI.
IMepuon, wacrora, ammmryna u (asa

KoJe0aHuii

5.1.2

[IpyxxunHbIM MasTHHK. MareMaTH4ecKuit

MassTHHUK

5.1.3

VYpaBHEHHE TapMOHMYECKHX KOJEOaHMII.
Kunematnueckoe 31 JTAHAMUYECKOE

OIMCaHNE KOJIEOATETHHOTO ABUKECHUSA

5.1.4

[IpeBpamenue SHEPIUH pu
TapMOHHUYECKUX KOJICOaHUIX. CBs13b
aMIUTATYIBI KoJIeOaHni HUCXOIHOMI
BEJIMYMHBI C aMIUIMTyJaMu KoJjiebaHui eé

CKOpPOCTHU M YCKOPEHUS

5.1.5

KonebGarenbupiii  koHTYp.  CBOOOAHBIC
3JIEKTPOMArHUTHBIC KoJieOaHust B
UCATLHOM  KOJICOATEIbHOM  KOHTYpE.
AHAJIOTUST MEXIYy MEXaHWYCCKUMHU M
3JIEKTPOMArHUTHBIMH KOJIEOAHHMSIMH.

®opmyna Tomcona

5.1.6

3aKoH COXpaHCHHUA SHEPIruu B HACAIIBHOM

KoJie0aTeIbHOM KOHTYpPC

5.1.7

BoinyxaeHHBIE MEXaHUYECKUE KOJieOaHusl.
Pesonanc. PezonanchHas KpHUBasl.
BrinyxaeHHbie 3JIEKTPOMAarHUTHbIE

KoJIeOaHusl.

5.1.8

[lepemennbii  TOK.  CHHYCOMIANBHBIN

HepeMeHHHﬁ TOK.

5.1.9

MoHOCTh IMEPpEMCHHOT'O TOKa.
AMHJ’II/ITYILHOC n l[eﬁCTByIOHICC 3HA4YCHHUC

CHJIbI TOKA U HAITPSPKCHU A

5.1.10

Tpaucdopmarop. [IpousBoacTso, nepenaya




U TOTpeOJICHUE 3JIEKTPUUYECKON 3HEpruu.
OKOJIOTUYECKHE PUCKU NPU IPOU3BOJCTBE
NIEKTPUUECKOU DHEPIUH. KynsTypa
HCII0JIb30BAHUSA JJIEKTPOIHEPIUU B

HOBCEIHEBHOU KU3HU

Texnuueckue ycTpoiicTBa: ceiicmorpad,

5.1.11 ANEKTPUYECKU I 3BOHOK, JIMHUHA
aNIeKTpornepeaay
[Ipaktuueckue paboTel. MccnenoBanue
3aBUCUMOCTH TIEPHOJIa MAaJIbIX KOJIeOaHMIA
51 12 I'py3a Ha HUTHU OT IOJIMHBI HUTH W MACChbI

rpy3a. MccienoBanue mepeMeHHOTO TOKa B
e U3 TOCJIEA0BATENIBHO COCAMHEHHBIX

KOHACHCATOpa, KAaTYIIKH 1 PE3UCTOPA

5.2

MEXAHUYECKUE U 5JIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

Mexanuyeckue BOJIHBI, yCIIOBUS
pacnpoctpanenusa. Ilepuon.  CkopocTh
pacnpocTpaHeHuss W JJUHA  BOJIHBL

[Tonepeunsle ¥ MPOIOIbHBIE BOJTHBI

5.2.2

###Par### Nurepdepennusa u audpaxius

MEXaHUYCCKHUX BOJIH

5.2.3

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

BricoTta Tona. TeMOp 3ByKa

5.2.4

DJIEKTPOMarHuTHbIE  BOJIHBL. Y CIIOBUSA
U3Iy4eHUs]  DJIEKTPOMATrHUTHBIX  BOJIH.
B3anmuas opueHTtanus BektopoB E, B u v

B BHGKTpOMaFHHTHOfI BOJIHC B BAKyyM¢€

5.2.5

CBoiCcTBa  3JIEKTPOMArHUTHBIX  BOJIH:
OTpaKeHHe, MpeJOMIICHUE, MOJSpH3aLHs,
mudpakius, uHTepdepeHuns. CKOpoOCTb

OJICKTPOMAIrHUTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMArHUTHBIX BOJIH.
[IprumeHeHne 3JIEKTPOMArHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

HpI/IHI_II/IHBI pagruoCBsA3U W TCICBUACHUA.




Pannonoxanusi. DNeKTpOMarHuTHOE

3arpsi3HEHHUE OKPYKAIOIICH CpeJIbl

5.2.8

TexHu4eckue yCTpPOWCTBA: MY3BIKAJIbHbIC
UHCTPYMEHTBI, YIABTPa3ByKOBas
JUAarHOCTHKa B TEXHUKE M MEIULHHE,
panap, paxuoNpUEMHUK, TEJIEBU30D,

aHTeHHa, tenedon, CBU-neyn

5.3

OIITUKA

5.31

[IpssmMonmHEHOE pacnpOCTpAHEHUE CBETa

B OJIHOpOJHOM cpene. JIyu cBera

5.3.2

OtpakeHue cBeTa. 3aKOHbI OTpPaXKEHUS
ceera. [loctpoeHne m300paykeHuid B TUIOCKOM

3epKaje

5.3.3

IIpemomiieHne cBera. 3aKOHBI TPETOMIICHUS
CBETa. AOCOTIOTHBIM MoKazarenb

MMPECIOMIICHUSA

5.3.4

[Tommoe BHYTpPEHHEE OTpaKCHUE.
[IpenenbHbIlA yroJl MOJTHOTO BHYTPEHHETO

OTpaXKeHUS

5.3.5

Hucnepcusi cBera. CnoXHbIA  COCTaB

ocnoro cBeta. L{Bet

5.3.6

Cobuparoliue ¥ pacceuBarollve JIMH3bI.
Tonkass nuH3a. DOKYyCHOE pacCTOSHUE H
ONTHYECKass  cuja  TOHKOW  JIMH3BL
[TocTpoenne n3o00pa>keHUit B COOMPAIOIINX
U pacceuBaronux JuH3ax. Dopmyna
TOHKOM JUH3bI. YBEIWYEHHE, TaBacMoe

JIMH301

5.3.7

HpeI[CJ'IBI IMPUMCHUMOCTH FCOMeTpI/I‘{eCKOfI

OIITUKHU

5.3.8

Wntepdpepenuus cBera. KorepentHsie
HCTOYHUKH. Ycnosus Habro1eHUs
MaKCUMYMOB u MUHHMYMOB B
UHTEpPEPEHIIMOHHONH KapTHMHE OT JBYX

CI/IH(I)EBHBIX KOTCPCHTHBIX HCTOYHHUKOB




Hudpakmus  cera.  Judpakuuonnas
pemérka. YciaoBue HaOMIOACHUS TIaBHBIX
5.3.9 MaKCHMYMOB npu naJICHUN
MOHOXPOMATHYECKOTO CBeTa Ha

T(QPaKIUOHHYIO PEIIETKY

5.3.10 [Monsipuzanus cBera

TexHuyeckue yCTpOMCTBA: OYKH, JyIa,

¢doToanmnapar, NPOEKIMOHHBIN ammnapar,

5.3.11 MHUKPOCKOTI, TEJIECKOT, BOJIOKOHHAs
OIITHKA, TUppaKIMOHHAs peérka,
TIOJISIPOH T
IIpakTrnueckue paboTHI. N3mepenune

312 nokasarens npenomicHus. Mccnenosanue
5.3.1

CBOWCTB  M300pakeHWH B  JIMH3AX.

HabGmronenue aucnepcun cBeta

DJIEMEHTBI CITIELIUAJIBHOM TEOPMM OTHOCUTEJIBHOCTH

['paHunbl TPUMEHMMOCTH KJIACCUYECKOU
MEXaHUKH. [TocTtynatet TEOpUun
6.1 OTHOCHUTEIIBHOCTH: WHBApUAHTHOCTh
MOJYJII CKOPOCTM CBETa B BakKyyMe,

MIPUHIIMIT OTHOCUTEIBHOCTH DUHIITEHHA

OTHOCHUTETTBHOCTH OJTHOBPEMEHHOCTH.
6.2 3aMelUIeHHe BPEMEHM U COKpAILECHHUE

JUINHBI

6.3 DHeprus U UMIYJIbC CBOOOHOM YaCTHIIBI

CBsi3b Macchl C JHEpPrHEed U UMITYIbCOM
6.4 CBOOOJHON YacTUIBl. DHEpPrus IMOKOsS

CBOOOIHOM YaCTULIBI

KBAHTOBAS ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOU OIITUKU

®otonsl. Popmyna Ilnanka cBsa3u 3HEprun
7.11 doTroHa ¢ ero uacToTOW. ODHeprus u

UMIYJIbC GOTOHA

7.1.2 OTtkpeiTHE U UcchenoBaHue (GoTorddexra.




OnbIThI AT. CroieroBa. 3aKOHEI

dotorddekra

7.1.3

YpaBHeHue DOHHIITENHA IS
dotorddexra. «KpacnHas TPaHULIA»

dotorddekra

7.1.4

Hasnenne cera. OnbiTel [1.H. Jlebenera

7.1.5

XUMHYECKOE JIEMCTBUE CBETA

7.1.6

TexHUYecKHe yCTPOUCTBa: (DOTOIIIEMEHT,
dboTOIaTUHK, COJIHEYHAas Oarapes,

CBETOIUO/I

7.2

CTPOEHHME ATOMA

7.2.1

Mogens atoma TomcoHa. OMBITE
Pezepdopna mo uccneqoBaHUIO CTPOSHUS

aTomMa. HnaHeTapHaﬂ MOJ€CJIb aTOMa

71.2.2

[Toctynatsl bopa. N3nyyenue u
norjouieHrue (GOTOHOB TpU  TMEpexoie
aToMa C OJHOIO YpPOBHS DSHEPrUM Ha
npyroi. Buasl ciektpoB. CekTp ypoBHEM

SHEPTUU aTOMa BOJIOPO/Ia

7.2.3

BoaHoBEIE cBo¥icTBa 4acTHll. BOJHEBI e
Bbpoiiss. KopnyckymnsipHo-BOJHOBOM
nyanu3M.  Jludpakiys SJIEKTPOHOB  Ha

KpucTajljiax

71.2.4

CroHTaHHOE€ H BBIHYXXJICHHOC H3JIYUCHUC.

YcTpoiicTBO U pUHIMIT pabOTHI J1a3epa

7.2.5

TexHudyeckne YCTpPOWCTBA: CIEKTPAJIbHBIM
aHanmu3 (CMEeKTPOCKOM), J1a3ep, KBAaHTOBBIN

KOMIIBIOTED

7.2.6

[Tpaktuueckue  pabotel.  HaGmonenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoasl HaGHIOI[eHI/IH H peructpanuu

SJICMCHTAPHLBIX YaCTHIL

7.3.2

OTKpBITI/IC PaaOAaKTUBHOCTH. OnbITH




Pesepdopna 1o ompeseneHur0  cocraBa
paauoakTUBHOTO um3iaydeHus. (CBoiicTBa
anbda-, 6era-, raMMa-u3TydeHus. BiusHue

PAAUOAKTUBHOCTHU HA JKUBBIC OPraHU3MbI

7.3.3

OTkpblTHE  OPOTOHA U HEUTpOHA.
Hyxnonnass monens sinpa ['eitzenbepra —
WBanenko. 3apsn snapa. MaccoBoe uucio

sanapa. M3oTonsl

7.3.4

Anbda-pacna. DNEeKTPOHHBIN "
NO3UTPOHHBIA  OeTa-pacnaj. l'amma-
U3ITy4YeHHE. 3aKOH  paJMOaKTHBHOIO

pacnana

7.3.5

OHeprusi CBSI3M  HYKIIOHOB B SIIpE.

Snepubie cunbl. Jledekt Macchl sapa

7.3.6

Snepuble peakuuun. JleneHwe M CHHTE3

aaep

7.3.7

Anepubiit peaxkTop. TepMosiepHbIi
cunte3. [lpoOrembl U  MEPCHEKTUBBI
SIEPHOM  DHEPreTHKU.  IJKOJOTHUYECKUE

ACIICKThI H,I[CpHOﬁ OHCPI'CTUKHU

7.3.8

OnemMeHTapHble  YacTulbl.  OTKpbITHE
MO3UTPOHA. OyHaaMeHTalbHbIE

B3aUMOCUCTBUA

7.3.9

TexHudyeckue  YCTpOWCTBa:  JO3UMETP,
kKaMmepa Bunbcona, smepHBId peakTop,

aroMHasa OoMm0Oa

7.3.10

[Tpaktnueckue pabotel. HccnenoBanue
TPEKOB YaCTUIL (o TOTOBBIM

dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mHoro neba. CozBe3nus, spKue

3BéSI[BI, IJIaHETHI, UX BUAUMOC IBUKCHUC

8.2

Conneunass cuctema. IlmaHeTel 3eMHOMU

TPYIIIIBI. IImaneThI-ruranThl u ux




CIIyTHUKH, KapJIMKOBBIE IUIAHEThL. Maibie

testa COJTHEYHOM CUCTEMBI

8.3

Connne, ¢otochepa u  atmocdepa.

CosHEeuUHas aKTUBHOCTH

8.4

Wcrounuk sueprun CosHua u 3B€371

8.5

3BE3/bI, WX OCHOBHBIC XapPAKTEPUCTUKU:
Macca, CBETMMOCTb, Paauyc, TEMIIEpaTypa,
170:¢ B3aUMOCBSI3b. Hwnarpamma
«CHEKTpaJIbHBII  KJIJaCC — CBETUMOCTB).
3BE3apl  IVIABHOW  MOCIEIOBATELHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTBY IS

3BE37] ITIaBHOI MTOCIEN0BATEILHOCTH

8.6

##HPar###BayTpeHHee  cTpoeHHe  3BE3Z.
CoBpeMeHHbIE MPEICTaBICHUS (o]
npoucxokaeHnu u s3Bomoiuu CosHIa U

3BE31. DTaIbl )KU3HU 3BE3NT

8.7

Mneunsii  Ilytb — Hama [amakTtuka.
CnupanbHas CTPYKTypa lNanaktuxmu,
pacopeneneHue 3BE3N, Tra3a U IBUIN.
[Tonoxenne wu nBwkenue ConHua B
lNamaktuke. Ilmockas wu  chepudeckas

IHOACHUCTEMBI TamakTukn

8.8

Tuner ramaktuk. PamuoramakThka U

KkBazapbl. UEpHBIE IBIPHI B S/Ipax rajJakTHK

8.9

Bcenennas.  Pacmiupenne — BceneHHOM.
3akoHn Xa00ma. PasOeranune rajgakTHK.
Boszpact u pamuyc Bcenennoit, Teopus
bosbmioro B3peiBa. Mogens  «ropsuen

Bceenennoii». PennkroBoe nsnyyenue

8.10

MacmtabHast ~ cTpykTypa  Bcenennoil.
Meraranaktuka. Hepeménnbsie npoOiemsl

ACTPpOHOMHU




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

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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