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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 OCHOBHOU 00pa3oBaTeNbHOW Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxxke c yuéroMm (QenepanbHOl paboueld MporpamMmbl BOCIUTAHUSA HU
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENbHBIX
OpraHu3aluaXx Poccuiickon denepanuu, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPAMMBI.

Copepxanue mnporpaMMmbl 1o (u3uMKe HampaBieHO Ha (HOPMHUpPOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHbl MHupa oOyyawomuxcs 10-11 xmaccoB mpu
oOydyeHHH X Qu3rKe Ha 6a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-/ESITEIbHOCTHOTO
nonxona. Ilporpamma nmo ¢usuke coorBercTByeT TpeboBanusiMm ®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKKe€ YUYHUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHBIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMHM TMpeameTamMu. B Heit
OTIPEJICIISIIOTCS. OCHOBHBIC LENH M3Yy4YeHUS (PU3UKU HA YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus, IJIAHUPYEMbIe pe3yJIbTaThl OCBOCHHS Kypca (DU3UKH: 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 TOJjaM 00yUYEeHMS;

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

dusrka Kak Hayka O HaumOosiee OOIIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBe yueOHOro MpeaMeTa B IIKOJIE, BHOCUT CYLECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUHN 00 okpykaromeM mupe. IIIkompHBIN Kype PU3NKH — CUCTEMOOOPpA3y IO
11l €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, MOCKOIbKY (hPU3NUECKHE 3aKOHbI
JIe)KaT B OCHOBE TMPOIIECCOB U SIBJICHUHN, H3y4YaeMbIX XHMHEH, OMOJIOrHeH,
bu3mdeckoii reorpadueri u  acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
OpUMEHEHHE (U3MYECKUX 3HAHMM  ONpeneNseT XapakTep U pa3BUTHUE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4eHHs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
W3yuyenne (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBAHHE ECTECTBEHHO-
HAay4YHOU KapTHUHBI MHpa OOydaromuxcs, B (OPMHUPOBAHWE YMEHUN NPHUMEHSITh
HAYYHBIA METO]] IO3HAHUS MIPH BBIIOJHEHUN UMHU YU€OHBIX UCCIICIOBAHHA.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro o0I1ero oOpa3oBaHUs
MOJIOXKEH pAJ HUACH, KOTOpble MOXXHO paccMaTpuUBaTh Kak MPUHLUIBI €ro
MIOCTPOEHHUSI.



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

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nueckux Teopuid. Beaymum B Kypce sBIseTcCs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus nOpeanojaracT HCIOJIb30BaHHUE
I'YMaHUTApHOTO TOTEHIMaNa (U3MYECKOM HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHS
¢u3uku c pa3BuTMEeM OOIIECTBA, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

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

Hoes skonocuzayuu peanusyeTcss TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  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
oOpa3oBaHus sBJsOTCA puznueckue Teopun ((popmMupoBaHUE MPEACTABICHUNA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABIEHUAX O MPUPOJAE, TIpPaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CHCTeMHO-IeSITEIbHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluU SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YyJaroniuxcs.
Jlns  GazoBoro ypoBHS Kypca (PU3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTaTBHBIX KpPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB U JIAOOpAaTOPHBIX padoT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIMCOK YUYCHHYECCKUX
NpaKTHYECKUX paboT. BriaeneHue B yka3aHHOM IepedHe JabopaTOpHBIX padoT,
IIPOBOJUMBIX JUII KOHTPOJSL W OLEHKH, OCYIIECTBIISIETCS  y4aCTHHKaMU
00pa30BaTeIbHOrO IMpoLecCa HCXOJsS U3 OCOOCHHOCTEW TMJIaHUpPOBAHUS H
ocHamleHuss kaOuHeta ¢usuku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUMMHCS YMEHHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIIEIOBAHUS
3aBUCUMOCTEH (PU3NYECKHX BEJIMYMH U IIOCTAHOBKY OIBITOB IO MPOBEPKE
IIPEIOKEHHBIX TUITOTES.

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



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3jelia Kypca, TaK W WHTETPUPYS 3HAHHS W3
pasHbBIX pa3faenoB. /[ KauyeCTBEHHBIX 3a/1ad MPUOPUTETOM SIBJISTFOTCS 3aJaHUs Ha
OoOBsSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBICHUN M TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJis CHUTYallMd MPaKTHUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu PDPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIIeUeHUI0 Yy4eOHOro mpoiiecca 0a30BbIi YpPOBEHb Kypca
bu3UKHM HAa YPOBHE CPEIHETO OOIIEro 00pa30oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWMHEeTa (PU3WKU WM B YCJIOBHUSX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOIO IMHUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HEeoOXoauMoe J1labopaTopHOe OOOpYJOBAaHME ISl BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YUYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
obopyioBaHueE.

JleMoHCTpalmoHHoe o0opyaoBaHHEe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00OECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TIporpaMMme M0 (U3MKE KIOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIMPUYCCKUX |
(dbyHIaMEHTabHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUN.

JlaGopatopHoe oOOpynOBaHUE [JIsi YYCHHUYECKUX MPAKTUYECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JIByX oOydammuxcsi. TeMmaTHuyeckue KOMIUICKTHI
1ab0paTOpHOTO O0OPYAOBAaHUS JOJKHBI OBITH TMOCTPOECHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IM(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUU SIBIISFOTCS :

e (opmupoBaHue uHTEpeca U CTPEMIICHHS OOYYaIOIUXCS K HAydYHOMY
U3YYCHHUIO TPUPOJbI, Pa3BUTUE WX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI];

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

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHS KaK pE3yJibTaTa H3yYCHHUS
OCHOB CTPOCHHMsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

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

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

JlocTmkeHnne 3TUX Ieliel o0ecreuynBaeTCs perieHueM CIEIYIONX 3a1ad B

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



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUsIX, BKJIIOYAs MEXaHUKY,
MOJIEKYJISIPHYIO (DU3UKY, OAJIEKTPOJUHAMUKY, KBAaHTOBYI (HU3UKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHHEe yMEHUH TPUMEHITh TEOPETUUYECKUE 3HAHUA IS
0oOBbsiCHEHHUs (U3MYECKUX SBJICHUHA B MNpPUPONE W A HPUHATHUSA
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOEGHHME CIIOCOOOB pEUIEHUS Pa3IMYHbIX 3aJad C SIBHO 3aJaHHOU
¢uznuecko MoJenbo, 3a7ay, MOAPa3yMEBAIOUIUX CaMOCTOSTEIbHOE
co3gaHue pu3NUeCKOd MOJEINH, aJIEKBAaTHON yCIOBUSM 3a/1a4H;

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

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

e CO3[IaHWE YCIIOBUU [JISl Pa3BUTHS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM NEATEIbHOCTH.

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

[Ipennaraemsplii B mporpamme Mo (u3uMKe mnepeyeHb J1abopaTOpPHBIX WU
NPAKTHYECKUX pabOT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAET BBHIOOD
NpOBEJICHUsI JTA0OPATOPHBIX pPabOT W OMNBITOB C YYETOM WHAMBUIYaTbHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3dnka u MeTOAbI HAYYHOI'0 O3HAHUA

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

MopaenupoBanue (U3MYECKUX SIBIEHUM M TpoueccoB. HaydyHble rumotessl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIBl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

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

Llemoncmpayuu

AnanoroBeile U UU(POBbIE HM3MEPHUTEIbHBIE NPHUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

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

[lepemenienne, CKOpocTh (CpeAHsii CKOPOCTb, MIHOBEHHAas CKOPOCTb) U
YCKOPEHUE MaTepUaIbHOM TOYKH, MX MPOEKIMH HAa OCH CHUCTEMBI KOOpPIHMHAT.
Ciio)keHue nepeMenIeHu U CJI0)KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpPEHHOE NpsSMOJMHEHHOEe ABWKeHHE. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHs, NIyTH U I[EPEMEIICHHS
MaTepuaIbHON TOUYKU OT BPEMEHHU.

CBoOoaHoe mazeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

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

TexHuueckue yCTpOWCTBA W IPAKTUYECKOE TNPUMEHEHHUE: CIIHUJIOMETD,
JNBH>KEHUE CHAPSAIOB, LIEMTHBIE U PEMEHHBIC NTEPEAAYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoOpazoBaHue NBUKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXE U B pa3peKEHHOM NMPOCTPAHCTBE.

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



N3mepenue yckopeHust CBOOOTHOTO MaICHUS.

Hanpagnenne ckopocT Ipu ABUKEHUHU MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3ydyeHnne HepaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OINPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

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

N3yyeHune nBUKEHUS 1IApUKa B BA3KOM )KUJKOCTH.

N3yuenne nBuxeHus Tena, OpOIIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

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

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

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

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

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

[TocTynarenpHOE M BpamaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

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

TexHuueckne ycCTpoWCTBA M NPAKTUYECKOE MPUMEHEHUE: MOJALIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aMMO/ICHCTBYIOIINUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEHHOM MOIbEME U TTAICHUM.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, nabopamophwvie pabomwi

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U
pEe3UHOBOM 00pas3iie, OT ux AedopMaIum.

HccnenoBanue yciioBUii pPaBHOBECHUS TBEPAOTO TENA, HUMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akoHbl cOXpaHeHUA 6 MEXAHUKE

NMnynbe MarepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpUAIbHBIX TOYEK.
NMnynbsC cuiabl M U3MEHEHUE HMIYJbCa Tela. 3aKOH COXPAHEHUS HMITYJbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4ykH. TeopemMa 00 HW3MEHEHUH
KUHETHYECKON YHEPTHH.

[TorennumanbHas SHEprus. [ToTenuuanbHas SHEPrus yIpyro
nedhopmMupoBaHHOW  TpykuHbL.  [loTeHUManbHass dSHeprus Tejda  BOJM3U
NOBEPXHOCTH 3E€MJIU.

[loTennuanbHple W HENMOTeHIMadbHble  Ccwibl.  CBsI3b  pabOTHI
HEMOTEHIMAJbHBIX CHJI C M3MEHEHHEM MEXaHUYECKOW JHEpPruu CHUCTEMBI TeEI.
3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPTUM.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHudeckne yCTpoWCTBAa M INPAKTUUECKOE NMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo1 MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomol

N3yuyenue abCONMIOTHO HEYNPYroro ynaapa C MOMOIIBIO ABYX OJMHAKOBBIX
HUTSHBIX MasTHHKOB.

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

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aMMO/JICMCTBUS 4YacTUI] BemlecTBa. MoJenn CTPOEHHUS Ta30B, KUIAKOCTEU H
TBEPIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3Mepsl MoJieky. KonmndectBo BemecTBa. [loctosauas ABorajpo.

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



Mopens  upeampHOro rasza. OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KUHETUYECKOW TEOpUU HACaNIbHOTO raza. AOCOJIOTHash TeMmmepaTypa Kak Mmepa
CpeHEW KWHETHMYECKOW SHEPruM TEIUIOBOTO ABWKEHUs dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBbeie 3aKkoHbl. YpaBHeHue MeHneneeBa—KianeipoHa.
3akoH [laneroHa. M30mponeccsl B UIC€AUIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mnpeacraBieHUE H30IMPOLIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHudeckue yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JHUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUN.

OnpiThl 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita HTepHa.

OMBITHI, JTIOKa3bIBAIOIIIHE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJICHCTBHS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnpITel, WIUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHHUS HACAIbHOTO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

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

HccnenoBanne 3aBUCUMOCTU MEXKAY MMapaMeTpaMu COCTOSTHUS Pa3pe:KEHHOTO
rasa.

Tema 2. Ocrogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U c1ioco0bl €€ n3meneHus. KomndaecTBo TernoTel u padota. BHyTpeHHss
SHEpPrusi  OJAHOATOMHOIO  HWJEaJbHOTO  raza. Buasl  Temonepenayu:
TEIJIONPOBOJHOCTh, KOHBEKLIHS, U3TyUYEHUE. Y eIbHas TEIIOEMKOCTh BEIECTBA.
KonnuecTBo TEmnoThl npu TEIUIonepeaye.

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

Bropoii 3akon Tepmonunamuk. HeoOpaTumMocTh NpoLieccoB B MPUPOJIE.

TermoBele  MammHbl.  [IpUHOMIIBL  OEWCTBUA ~ TEIUIOBBIX — MAallWH.
[IpeoOpazoBanusi >Hepruv B TEIJIOBbIX MamuHax. KoadduuueHt mone3Horo
nencTBus TerioBor MamwmHbL. [ukn KapHo u ero kodpduimeHT mojae3HOoro
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TEIIOIHEPTETUKH.



TexHuueckue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHECHUE: JBUTATENb
BHYTPEHHETO CropaHus, ObITOBOM XOJIO0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW J>HEpPruM Tejia IMPU COBEPIICHUH PaOOTHI: BBUIET
npoOKku M3 OYTBUIKK TOJ JEHUCTBHEM CXATOTO BO31yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEM TpeHHUsl (BUI€OAEMOHCTpAIus).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

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

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATETIS.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanus eeuwjecmea. Pazoevle nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kureHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacelmeHHubld mnap. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuansl. llinaBieHue wu
KpUCTaITu3anus. Y iefapHas Teriora miasnenus. CyOomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

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

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHus BIAXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTaJlIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. JiekTpoAHHAMHUKA
Tema 1. dnekmpocmamuka
OnekTpuzauusi Ted. OJEeKTpUYecKuil 3apsna. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJHUKHU, AMAIEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAHEHHS
AIEKTPUUYECKOTO 3apsiia.
B3aumopericteue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUIN 3apsI.
Onektpuueckoe mone. Hanpsk€HHocTh  3iekTpuueckoro mnois. [IpuHiun



CYIIEpHO3ULUU DIIEKTPUYECKUX IT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  snmekrpoctatudeckoro  moisg.  llotenmuman.  PasHocThb
NOTeHIUAaNoB. [IpOBONHMKM W [OUIJIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJE.
JluanekTpuyeckas NPOHUIAEMOCTb.

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

TexHuyeckue yCTpOWCTBA U NPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DBJEKTPOCTATUYECKAsl 3alluTa, 3a3eMJIEHHUE BJIEKTPONpUOOpOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre Ha3NEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaThyecKas 3aluTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

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

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii skcnepumenm, 1abopamoprsie pabomol

N3mepenne aneKTpo€MKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

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

Hanpsixxenne. 3akon Oma 1 yyacTka LEeTu.

DIEKTPUYECKOE COMPOTUBJIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

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

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

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

DNeKTpUYeCcKui TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MMYyYKOB.

[TonynpoBogHUKWY. CoOcTBeHHas 151 IIPUMECHAas MIPOBOJIUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.

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



DIIEKTpUUYECKUi TOK B Ta3zax. (CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Inazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE MPHUMEHECHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DOJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUS.

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

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[Ipsamoe wu3MepeHue »saeKkTpoaBWXKylled cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTH COMIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD IHO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMenmaHHOro COEIMHEHHS PE3UCTOPOB.

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

HaGmronenue snexktposnusa.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kimacce OCyIIECTBISIETCS C
Y4ETOM COJIEpKATEIbHBIX MEKIIPEIMETHBIX CBSI3€l C KypcaMu MaTeMaTHUKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonsamus, CBS3aHHBIE C HU3YYEHHEM METOJIOB HAyYHOTO
MO3HAHUS: SIBIICHUE, HAy4HbIH (pakT, rumore3a, (U3UYECKas BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMBbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOoina, ux rpagukd ¥ CBONCTBA, TPUTOHOMETPHUECKHE (YHKIIMH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO,
BEKTOPBI ¥ UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOW mpupoae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUJIbI TEIIONEPENAUYH, TEIJIOBOE PABHOBECHUE),
AJIEKTPUYECKUE SIBJICHUS B dKUBOU IPUPOAE.

Xumus: DTUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIllECTBA, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TeEI, >KUAKOCTEH M



ra3oB, JJEKTPUYECKHE CBOKWCTBA METAJJIOB, JJIEKTPOJUTHYECKAs IUCCOLHALIMSA,
rajbBaHUKa.

l'eocpacghus: BNaXXHOCTb BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABWKEHUN C HMCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IOJUIMIIHAKH, HCIIOJIb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUTATENb BHYTPEHHETO
cropanusi, naposas TypOUHa, OBITOBOM XOJOJIUIBbHUK, KOHIUIIMOHEDP, TEXHOIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaIOB, B TOM YHCIE HAHOMATEpUAIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AJEKTPOHArPEBATEIbHbIE npuOopBHl,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomMacHuUmMHAas UHOYKYUA

[ToctosiHHblE ~ MarHuThl.  B3auMojeicTBME  MOCTOSIHHBIX ~ MarHUTOB.
MarautHoe mnone. Bexktop MarHuTHOM wuHAyKIuU. [IpuHuun cynepno3uiuu
MAarHUTHBIX IoJied. JIMHMM MarHuTHOM MHAYKUMU. KapThHa JIUMHUM MarHUTHOU
WHIYKUIWH TO0JIS1 TOCTOSTHHBIX MarHUTOB.

MaruutHoe TOJIe MPOBOAHMKA € TOKOM. KapThHa JWMHHI WMHAYKIUU
MAarHUTHOTO TMOJsl JJMHHOTIO MPSAMOrO MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHUKA, KaTyIIKU ¢ TOKOM. OnbIT Dpcrena. BzanMmoaelictBue MpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOyJib M HalpaBJieHUE. [[BHKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuitbl Jlopenta.

SIBieHne 3JEKTpOMarHUTHOM UWHAYKUMU. [IoTOK BekTOpa MarHUTHOU
UHIYKIUU. OJIEKTPOABMXKYIIAA CWIa HWHAYKUUH. 3aKOH 3JIEKTPOMArHUTHOMN
naaykuuu Gapanes.

BuxpeBoe »siekTpuyeckoe moJie. DNEKTPOABMKYIIAsS CHJIa WHAYKUUH B
MIPOBOJHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M NPAKTUYECKOE MPHUMEHEHHUE: IOCTOSIHHbBIC
MAarHuThbl, 3JEKTPOMArHUTHI, AJIEKTPOABUrATEIb, YCKOPUTEIU 3JIEMEHTapPHBIX
YacTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

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, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue neiCTBUSA MOCTOSHHOTO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHuUmMHble KoJ1eOanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYeCKHe  KoseOaHMUs.
Napmonnyeckue konebanus. Ilepuon, yactora, amruiutyaa u ¢asza KojeOaHUH.
[IpyxuHHBI MadgTHUK. MaTteMaTU4eCKUd MASTHUK. YPaBHEHHUE TapMOHUYECKUX
kosneOanuii. [IpeBpalneHrue SHepruy MPU TAPMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiii koHTyp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIC KOjJeOaHUS B
UJCATBHOM KOJIe0aTeTbHOM KOHTYpe. AHAJIOTHUA MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMA  KoJeOanusimu. Dopmyna Tomcona. 3akoH coXpaHEHUS
HHEPTUU B UJCATHHOM KOJIeOaTeIIbHOM KOHTYPE.

[IpencraBienne o 3aTyXaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJIEOaHN.

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

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

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: 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.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

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

Pe3onanc mnpu mocieoBaTEIbHOM COEIMHEHUU PE3UCTOPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUY 3JIeKTpOonepe adH.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

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

HccnenoBanne mMepeMEHHOT0 TOKa B LENM W3  TOCJIEA0BATEIbHO
COCIMHEHHBIX KOHJIEHCATOPa, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 3neKmpomazHumHbsle 60Hbl

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. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3IYUYEHUS JIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenrtanus BektopoB E, B, V B anexkrpomarautHoit BonHe. CBoiicTBa
AIEKTPOMArHUTHBIX BOJIH: OTpa)KC€HHUE, MpEeOMIICHUE, Moysipu3aius, audpakims,
unTepdepennns. CKOpOCTh ANMEKTPOMATHUTHBIX BOJTH.

[Mkana >MeKTPOMarHUTHBHIX BOJH. [IpuMeHeHue >IEeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paguOCBsI3U U TeIeBUACHUS. Paguonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHnueckue ycTpoicTBA M MPAKTHUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasl JMArHOCTMKAa B TEXHHKE W MEIULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpakeHus ¥ MPEIOMIICHUS MEXaHMYECKUX BOJIH.

Hab6monenne natepdepeniiny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

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



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
IpesioMJIeHUEe, NOoAspu3anus, Judpakiuus, UHTEpPEpeHIIHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOpoaHOuU cpexne. JIyu ceera. TouedHbIi HCTOYHHUK CBETA.

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

[Ipenomiienue cBeta. 3aKOoHbBI MPETOMIICHUS CBeTa. AOCOITIOTHBIN MMOKa3aTelb
npeiaomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHblii yroa MOJHOTO
BHYTPEHHETO OTPAKECHUA.

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

ColOuparomue W pacceuBaronue JUH3bL. ToHkas nauH3a. DoKycHOe
paccTosiHUEe W ONTHUYECKas Cujia TOHKOW JMH3BL. [locTpoenue wnzoOpa)keHuil B
coOMparIMX U pacceuBaronux JuH3ax. opMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JlaBaeMoe€ JINH30M.

[Ipenesnbl MPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

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

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

[Tonmsapuzanus ceera.

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

Jlemoncmpayuu

[IpssMoIMHEHHOE pAaCHPOCTPAHEHUE, OTPAXKEHHUE M IIPEJIOMJICHHE CBETa.
OnTuaeckue mpuOopHI.

[TonHOe BHyTpeHHEE OTpaxkeHne. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHnm CBeTa.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[Tonydyenune cnekTpa ¢ MOMOLIBIO TPU3MBI.

[Tonydyenue ciekTpa ¢ TOMOIIBIO AUPPAKITHOHHON PEIIETKHU.

HabGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamophwvie pabomuwi



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

Pasznesn 6. OcHOBBI crIeNMATBHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [Toctynatel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOIYJSL CKOPOCTH
CBETA B BaKyyMe, IPUHLINUI OTHOCUTEIBHOCTH DWHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEMJICHUE BPEMEHU U COKpalICHUE
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. dnemenmul KBAHM OGO ONMUKU
®otonbl. Dopmyna [lnanka cBa3u sHEpruu PoTOHA C €r0 YACTOTOW. DHEPrus
¥ 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 JICHCTBUE CBETA.

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

Jlemoncmpayuu

®dotor(pdeKT Ha YyCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

Ceetoguog.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuio 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.

BosnnoBbie cBoiicTBa yacTtull. Boaubl ne bpoiis. KopnyckysipHO-BOITHOBON
Ty aJli3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

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



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenne nuHevaThiX CIEKTPOB UITYUCHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cekrpa.

Tema 3. Amomnoe a0po

DKCIIEPUMEHTBI, JIOKAa3bIBAIOUIME CIOKHOCTh CTpOeHUs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesdepdopmna  mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydeHus. CoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Biusinue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. HyknonHas monens siapa [eiizenbepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30tonsl.

Anbda-pacnan. OJEKTPOHHBIA UM TO3UTPOHHBIM Oera-pacman. [amma-
U3JydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.

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

Anepnsie peakuuu. Jlenenue u cUHTE3 SAEP.

Anepnsiii peaktop. TepMmosimepHbiii cuHTe3. [IpobOiieMbl M MEPCIEKTUBBI
AIEPHON SHEPreTUKU. DKOJIOTUYECKUE ACTIEKThI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS ¥ PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaabHbIe B3auMoeicTBUSA. EAMHCTBO (hu3nyecKkoi KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Buiibcona, siaepHbIil peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CUY€TunK HOHU3UPYIOIIUX YACTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtansl pa3BUTHS acTpoHOMUU. [IpuKkiiagHoe U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMMUH.

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

ConHeunas cucreMa.

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



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

Mnineunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBukenue ConHua B
IN'anaktuke. Tunel rasakTuk. Paguoranaktukyu U kBasapbl. UEpHBIE OBIPHI B Aapax
rajakTHK.

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

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

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

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maromuiee NOBTOPEHNE

Ponsr ¢u3ukm w  acTpOHOMHMHM B SKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3THYECKON cdhepax AesTENHLHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMUU B COBPEMEHHOW HAYYHOUW KapTHHE MHUpPA, POJIb PU3NUYECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢dusznueckoi KapTUHBI MUpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBS3H

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

Mesicnpeomemnvle nonsamus, CBS3aHHBIE C HU3YYEHHEM METOJIOB HAyYHOTO
NO3HAHUS: SIBJICHUE, Hay4HbId (akT, rumores3a, ¢u3uyueckas BEIWYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECIINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelleHHE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJEMEHTAPHBIX (YHKIHMM, TPHU3HAKA TOJ00WS TPEYroJbHUKOB,
OTIpEJICIICHHE TUIOMIA N TIOCKUX (puryp u 00bEMa Tel.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAsA CTPYKTYpa TBEPABIX
TEJl, MEXaHM3Mbl OOpa30BaHUs KPUCTAINIMYECKOW PEMIETKH, CHEKTPalbHbIN
aHaJn3.



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

Texnonocua: JTMHUM DIEKTPOIEpEAad, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOBUTATENb, WHAYKIMOHHAS II€4Yb, paaap, PaJUONPUEMHHK, TEJIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



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

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

JINYHOCTHBIE PE3YJIBTATBI

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

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKOM MO3UIIMM 00YJAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIMCKOTO OOIIECTRA;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEN;

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

yYMEHHUE B3aUMOJIENCTBOBATh C COLIMAIbBHBIMU UHCTUTYTaMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMUPOBAaHHOCTH POCCUHCKOM TpakIaHCKOMU UJICHTUYHOCTH,
MaTpUOTU3MA;

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

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TTOBEICHNS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYSACh HA MOPaJbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCIJIE B
NESTENBHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOWUMUBOTO OYIYIIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHNUE K MUPY, BKIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
npucyliero Gu3nyecKoil HayKe;



5) Tpy/10BOT0 BOCIIUTAHUSI:

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

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOpa30BaHUIO B 00JIaCTH
(bU3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIUTAHHUS:

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

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

pacHIMpeHre OIbITa JAEATEIbHOCTH 3KOJIOIMYECKOW HANpaBICHHOCTH Ha
OCHOBE MMEIOIIMNXCS 3HAHUH MO (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

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

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

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE NelCcTBUS
ba3oBble Jornueckue AecTBUA:
CaMOCTOSITETFHO  (OPMYIMPOBATh M aKTyaJlM3WpOBaTh  MpoOsieMy,
paccMmarpuBaTh €€ BCECTOPOHHE,
OTIPENICIATh IETN JEATSIBHOCTH, 3aaBaTh IapaMeTpbl W KPUTCPUU HX
TOCTHKEHUS;
BBISBJISITh  3aKOHOMEPHOCTH UM TMPOTHBOPEYUS B  PacCMaTpPUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUIAH PELICHUS MPOOJIEMbl ¢ YU4ETOM aHaIM3a MMEIOITUXCS
MaTepHAbHBIX 1 HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJI5IM, OIICHUBATh PUCKH TOCEACTBUH JACSITEIBHOCTH;
KOOPJMHUPOBATh M  BBIMOJTHATH pabOTy B  YCIOBHUSX PEATbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOIIEM.
Bba3oBble ucciienoBaTeibcKue AeiCTBUSA:
BJIQ/ICTh HAYYHON TEPMUHOJIOTHEH, KIIOUYEBBIMU TMOHATHSIMH W METOJAMHU
bu3nUecKol HAyKH;



BJIJIETh HaBBIKAMH y4E€OHO-MCCIIEIOBATENIbCKON M MMPOCKTHON N1EATEITHbHOCTH
B 00s1acTU (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY HOUCKY
METOJIOB pEIHICHHS 3a1ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METOJIOB TTO3HAHUS;

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

BBISIBIIATH IPUUMHHO-CIICACTBEHHBIC CBSI3W M aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ pEIICHHs, HAXOIWUTh apTyMEHTBI IJIs JTOKa3aTeIbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

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

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

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

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

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

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

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

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYeHUs MHPOpMaUKU (PU3UUECKOrO COJAEp)KaHUS U3
HUCTOYHHMKOB PpA3HbIX THUIIOB, CaMOCTOSITEJIbHO OCYIIECTBISATh IIOUCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalni0o MHPOPMAlUU pPa3IMYHBIX BUIOB U (hopm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpPeICTBa HMH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHA B PEIIEHUH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN HOProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PEecypcocOepeKeHusi, MPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3NYECKOTO COACpPN aHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpAs ONTHUMAIBHYIO
dopmy mpencTaBiIeHUS U BU3YyaTU3aIUH.

KoMMyHuUKaTHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUSA:
OCYIIECTBIISITH OOIIIEHHE HA YPOKaX (PU3UKU U BO BHEYPOUHOU JI€SITENHHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyallud M  CMSI4arth
KOH(JIMKTHI;



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

[IOHUMAaTh U MCIOJIB30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHIAUBUAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEUCTBHHA C Y4ETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YICHA KOJUICKTUBA,

IIPUHUMATHh  L[EJIM  COBMECTHOW  JEATENIbHOCTH, OPraHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JOCTUIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensaTh poid ¢ YYETOM MHEHUHM YYaCTHHUKOB, OOCYXIaThb pe3yibTaThl
COBMECTHOM paboThI;

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

npeajaraTb HOBBIE IIPOEKTHI, OLICHMBATbh HJEU C MO3ULUU HOBU3HHEI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATErMYECKOE MOBEICHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

Pery/isiTUBHBIE YHUBepPCcAJIbHbIE yUeOHbIE 1eHCTBHS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO JEATEILHOCTh B 00JIaCTU
GU3MKH M acCTPOHOMUH, BBISABIATH MPOOJEMBI, CTaBUTh H (POPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIAThH IUJIAH PELICHHS PAcYETHBIX M KadeCTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS TPAKTUYECKON pabOThl C YYETOM UMEIOUIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JienaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBAaTH €ro, OpaTh Ha cebd
OTBETCTBEHHOCTb 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

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

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B AEATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JIEUCTBUA U MBICIUTEIbHBIX MPOIECCOB, HUX PE3YIbTATOB H
OCHOBaAHUI;

WCIIOJIB30BaTh MPUEMBI peiIeKCUU I OLIEHKU CUTYyalluu, BIOOpa BEPHOTO
pelieHus;



yMETh OILICHUBAaTh PHUCKU U CBOCBPEMEHHO MPUHUMATh PEIICHUS MO UX
CHUIKECHUIO;

MPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPH aHAIU3€ PE3yIbTaTOB
JeSTEIbHOCTH;

IpUHUMATH ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX MpPU aHAIU3€ Pe3ylIbTaToOB
JeSITEIbHOCTH;

PU3HABATH CBOE MPABO U MPABO JPYTUX HA OLTUOKH.

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

CaMOCO3HaHMs, BKIIOYAIOIICTO CIIOCOOHOCTH MOHUMATh CBOE AMOITMOHAILHOE
COCTOSIHUE, BUJICTh HAIIPaBJICHUS PA3BUTHS COOCTBEHHOUW AMOIMOHATLHON Cdephl,
OBITH YBEpEHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE NpPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
AMOIIMOHATBLHBIM U3MEHEHHSIM U TIPOSIBISATh THOKOCTh, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIUMH, BKIIIOYAIOMIEH CTPEMJICHHE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, WHUIIMATUBHOCTh, YMEHHME JCHCTBOBAaTb HUCXOJS H3 CBOUX
BO3MO>KHOCTEH;

SMIATHH, BKIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHAIEHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3peniaTh KOHPIUKTHL.

HPEAMETHBIE PE3YJIBTATDBI

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

JEMOHCTPUPOBATh HA MPHUMEpPAX pOJb U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KAapTHUHBI MHUpPA, B PA3BUTUHU COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITETbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEpIMaIbHAs CUCTeMa OTCuéTa, a0CONIOTHO TBEPIOE TETO,
WJICATBHBIN ra3, MOJICJIM CTPOEHHUS Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUYCUHBIN
AIEKTPUUYECKUI 3apsi]l IPU pelieHuu (U3NYECKUX 3a1ay;

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



ANEKTPOJMHAMUKHU:  PAaBHOMEPHOE U  PAaBHOYCKOPEHHOE  MPSMOJUHEHHOE
JIBIKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWXKEHHE IO OKPYXHOCTH, HHEpIIUS,
B3auMojielicTBUe Ten, Tuddy3usi, OpOyHOBCKOE JIBUKEHHUE, CTPOCHUE JKUJIKOCTEH
1 TBEPJIBIX TEJI, U3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIIIOBOE
paBHOBECHUE, UCIApEHUE, KOHACHCAIUs, TUIABJICHUE, KPUCTAIIU3AIUS, KUIICHUE,
BJIQYKHOCTb BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocylie, CBsI3b MEXKAY IapaMeTpaMH COCTOSIHMSI Ta3a B HM30IpoIleccax,
AIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OMHUCHIBATh MEXaHUYECKOE JIBM)KEHUE, UCTONB3Yys (U3WYECKHE BEJIUYUHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Ccuia,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTUsi, MOTCHIMAIbHAs dHEPTUs, MeXaHUYeCcKasl
paboTa, MeXaHMYeCKas MOIIHOCTh, MPH ONHUCAHWUW TPABWIBHO TPAKTOBATh
(bU3UYECKUT CMBICIT HCMOJB3YEMbIX BEJIMYMH, MX OOO3HAUYEHUS] W CIAUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTMHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3Ysl (U3MYECKHE BEJIWYUHBI: JIaBJICHUE Tras3a, TeMmIeparypa, CpeaHss
KMHETUYECKAasl SHEPTUsl XaOTHUYECKOTO ABUIKEHHSI MOJIEKYJI, CPEIHEKBAAPAaTUYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsSI JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKHM CMBICT HCTOJIB3YEMbIX BEJIWYUH, WX
00O3HAaYeHUsI W CAWHMIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOUIUE JIAHHYIO
(Gu3MUECKyI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUCHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIIECCHI), UCTIONB3Ys (DU3NYECKUE BEITUUYHMHBI: DIICKTPUUECKHUUN 3apsij,
AIEKTPUUYECKOE MOJIE, HANPSKEHHOCTh MOJIS, MOTEHIMAJ, PA3HOCTh MMOTECHIINAJIOB;
IpU OINWCAHWW TPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICH HCIOIB3YEMbIX
BENTMYMH, WX OOO3HAYECHUS M E€IMHUIIBI; YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
JTaHHYI0 (U3UUYECKYIO BEJIMUUHY C IPYTUMH BEIMYNHAMU,

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SBICHUS, UCIONB3Yys (pu3mdeckue
3aKOHBI U TIPUHIIMIIBI: 3aKOH BceMupHoro Tsarotenus, I, Il u Il 3akonst HproToHa,
3aKOH COXPaHEHUs MEXaHMYECKON »JHEpruu, 3aKOH COXPAHEHUS MMITYJbCa,
MPUHLHUIT CYNEPNO3UIUN CHJI, MPUHIMI PABHOINPABHUS HMHEPLUHAIBHBIX CHCTEM
OTCU€Ta, MOJEKYISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BELIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETUYECKOW SHEPrUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEePBhI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHCHHUS
ANIEKTPUYECKOro 3apsiaa, 3akoH KyinoHa, mpu 3TOM pas3iuyaTh CIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BBIPaKEHUE U YCJIOBUS (IpaHUIBI,
00J1acTH) MPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIC MPUHIUIBI  JACHCTBHUS MallliH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pazinyaTh YCJIOBHUS UX 0€30MacHOTO UCIOJIb30BAHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJIHSITh JKCIEPUMEHTHI MO HCCIEIOBAHUIO (DU3UYECKUX SIBICHUN U
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUH, MPU ITOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO O0OpYIOBaHMS, MPOBOAUTH OMNBIT U
dbopMyIHUpPOBATH BHIBOIBI;

OCYIIECTBJISITh MPSIMbIE ¥ KOCBEHHbIC U3MEPEHUS (PU3NUECKUX BEIUYHH, MPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHMS M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBHUCUMOCTH  MEXIYy  (U3UYECKUMH  BEIIMYUHAMHU  C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(dbuKCUpoOBaTh PE3yIbTAThl TOJYUYEHHOW 3aBUCUMOCTH (DU3UUECKUX BEJIUYUH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIIEI0BAHNS,

co0JIr0/1aTh MpaBwiia 0E30MacHOro TpyAa MPU MPOBEJACHUU UCCICIOBAHUN B
paMKax ydeOHOTO »JKCIEPUMEHTa, Y4eOHO-HUCCIEIOBATEILCKOM UM TMPOCKTHOMU
JESTENHHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENbHBIX YCTPOMCTB U J1abOpaTOpHOTrO
000py10BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIBb3Ys (PU3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIn3a yCIIOBUA 3aauu
BbIOMpATh (HU3MYECKYI0 MOJIEeNb, BBIACIATh (PU3NYECKUe BETUYUHBI U (POPMYIIBI,
HEOOXOMUMBIE ISl €€ peIleHUs, MPOBOAUTh PACUETHl U OILICHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAaYCHUS (PU3UYECKON BETUUNHBL;

pemaTh KaYeCTBEHHBIE 33/1a4l: BHICTPAUBATh JIOTUYECKH HEIPOTUBOPEUUBYIO
LEMOYKY PpaCCYXIEHUW C ONOpPOl Ha H3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nvecKue SBICHUS;

UCIIONIb30BaTh ~ MPU  pEHIeHWW  y4eOHBIX  3aJad  COBPEMCHHbBIC
WH(OPMAITMOHHBIE TEXHOJIOTUH JJIA TIOUCKA, CTPYKTYPHPOBAHUSA, HHTEPIIPETAIIUN
U TIpelICTaBleHns Y4eOHON M HAyYHO-TIOMYISIPHOW MH(POPMAIIUU, TTOTYICHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATTU3UPOBATH TOTydaeMyt0 HHPOPMAIIUIO;

IPUBOIUTH MPUMEPHI BKIAJAa POCCUHUCKHUX U 3apyOeKHBIX YIEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOILIECCOB OKPYKAIOMIErO0 MHUpPa, B pa3BUTHE
TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHWUS MO (PU3MKE B TOBCETHEBHOW KU3HU
U1si obecrieyeHus: 0€30MacHOCTH MPU OOpaIlEHUH C TPUOOpPAMHU M TEXHHUYECKUMU
YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKaIOIIEH Cpee;



paboTath B TpyMIe C BBHIMOJTHEHUEM pPA3IUYHBIX COIHAIBHBIX pOJEH,
IUTAHUPOBaTh pPabOTy TPYNIMbl, PAMOHATBHO pacHpeAeniaTh OOS3aHHOCTH H
IUTAHUPOBATDH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJIeKBATHO OIICHUBATH
BKJIaJ] KQKJIOTO M3 YIACTHUKOB IPYIIBI B PEIICHUE pacCMaTPUBAEMON MTPOOIIEMBI.

K xonmy oOyuenuss B 11 kJjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTPAXKaTh CHOPMHUPOBAHHOCTD y OOYJAIOIINXCS YMEHUI:

J€MOHCTPUPOBATh HAa MPUMEpPax PoOib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YyHOM KapTUHbI MHUpa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTHUUYECKON MEATEIBHOCTH IIOJCH, 1EIOCTHOCTh U €IMHCTBO
du3ndecKoll KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMCHCHHS HW3YYEHHBIX (U3NUECKHX MOJICIICH:
TOYEYHBIN ANEKTPUUYECKUH 3apsl, Tyd CBETa, TOUCUHBI NCTOYHHUK CBETA, siJCpHAs
MOJIeb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO Sijpa MPH PEIICHUH (PUINIECKUX
3azay;

pacmo3HaBaTh (hu3MUecKue sSBICHUS (MPOIECChl) U OOBSICHATH MX HA OCHOBE
3aKOHOB JJICKTPOJAMHAMUKH W KBAHTOBOW (PU3WKHU: DJIEKTPHUYECKAst TPOBOJAUMOCTD,
TETUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JCHCTBHS TOKA, B3aUMOJICHCTBHE
MAarHuTOB, DJJEKTPOMATHUTHAs WHAYKIMS, ACHCTBME MAarHUTHOrO TIONS Ha
NPOBOAHUK C TOKOM M ABWXKYIIUWUCS 3apsii, AJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETA, OTPAKEHUE, MpeIOMIICHHE,
uHTepdepenuus, Audpakuus W TOOJSpU3aLMsi CBETa, JIUCIEPCUSl CBETa,
doToanekTpuueckuii 3pdekt (hororddekr), cBeTOBOE AaBieHUE, BOSHUKHOBEHUE
JUHENYAaTOro CIEeKTpa aroMa BOJOpPO/Aa, €CTECTBEHHass U HCKYCCTBEHHAs
PaANOaKTHBHOCT;

OMKCHIBATh W3YYCHHBIC CBOICTBA BEIIeCTBA (RJIEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKHE,  DIEKTPUUYECKYI0  MPOBOAUMOCTh  pa3IWYHBIX  cped) |
AIEKTPOMArHUTHBIC SIBICHUSI (TPOIECCHI), HCHONB3Ys (U3HUECKHE BEITUYUHBI:
AIIEKTPUYECKHUM 3apsii, CHJa TOKA, AJIEKTPUUYECKOE HAIPSHKEHHE, JIECKTPUUYECKOE
COIPOTUBJICHHE, PA3HOCTh MOTEHLHMAIOB, AJIEKTPOJABIKYIAs cuia, paboTa TOKa,
WHIYKIUST MarHuTHOTO oS, cwia Awmrepa, cwia JlopeHma, WHIYKTHBHOCTD
KaTyIIKHU, SHEPTUs 3JIEKTPUUECKOr0 M MarHUTHOrO TOJeH, Mepuoa M 4YacTtoTa
KoneOaHuil B KojJeOaTeabHOM KOHType, 3aps] W CuiIa TOKa B IpoLecce
TapMOHMYECKUX OJEKTPOMArHUTHBIX KoJeOaHui, (OKYyCHOE pacCTOSHHE U
ONTHUYECKAs] CWUJIa JIMH3bI, TPU ONHCAHWH TPABUIHHO TPAKTOBATH (PUIMUECKHIA
CMBICIT HCIIONB3YEMBIX BEIUYMH, HMX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBATh
Gopmynbl, CBSI3BIBAIONIME JaHHYIO (U3MYECKYI0 BEIWYUHY C JPYTUMHU
BEITUYMHAMU;

ONKCHIBATh HW3YYCHHBIC KBAaHTOBBIC SIBICHHUS U TMPOLECCHI, HCIOIb3YS
¢u3nueckre BEIWYUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U



4acTOTa CBETA, YHEPTUsl U UMITYJIbC (DOTOHA, MEPUOJ MOTypacnaaa, YHEPrus CBA3U
ATOMHBIX SIIEp, NPU OMUCAHUM NPABUIBHO TPAKTOBaTh (PUBMYECKUNA CMBICI
WCIOJIb3YEMbIX BEIUYUH, UX OO0O3HAYEHUs] U EIUHHUIIBI, YKa3biBaTh (OPMYIIbI,
CBS3BIBAIOIINE JIAHHYIO (U3MYECKYI0 BEJIMUYUHY C JAPYTMMU BeJIUYHMHAMH,
BBIYUCIIATh 3HaUeHUE (PU3NUYECKONM BEJIMUUHBI,

aHANM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHONB3Yys (pusmyeckue
3aKOHBI ¥ MPUHLUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATENBHOIO U NapAJIIEIbHOTO
COCMHEHUsI IPOBOJHUKOB, 3aKOoH JDxoyis—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOU
WHJIYKI[MY, 3aKOH MPSIMOJIMHEWMHOTO pacIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHbI MPEJIOMJICHUSI CBETa, ypaBHeHUE DifHITelHa s (orodaddekra,
3aKOH COXPAaHEHUS SHEPrUH, 3aKOH COXPAaHEHUs HMMIYJIbCAa, 3aKOH COXpPAaHECHMS
AIEKTPUYECKOTO 3apsiia, 3aKOH COXPAHEHHUS MAacCOBOIO YMCIA, MOCTYyJaTsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOE BBIpAXKEHUE U YCIOBUA (TpaHMUIBI, 00JacTH)
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 OJKCIHEPUMEHTHI IO HCCIEJOBAHUIO (PU3MUECKUX SIBICHUU W
IIPOLIECCOB C HCIIOJb30BAHMEM INPSAMBIX U KOCBEHHBIX WM3MEPEHUN: IPU ITOM
dopmynupoBaTh mpoOieMy/3ajady W TUIOTE3y YYEOHOro SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIOKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMBIT H
(bopMynHpOBaTH BHIBOBI

OCYIIECTBIISITh MPSMbIE M KOCBEHHBIE U3MEPEHUST (PU3MUECKUX BEIUYHH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METOJIbI OLIEHKH MOTPEIIHOCTEN N3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
NpSAMBIX HM3MEPEHHWIl: TMPU OSTOM KOHCTPYHPOBAaTh YCTAHOBKY, (UKCHpPOBATH
PE3yNbTATHl MOJYYECHHON 3aBHCHUMOCTH (U3MYECKUX BEIMYMH B BHJIC TAOJIHUI] U
rpaduKoB, AenaTh BEIBOABI MO pe3yIbTaTaM UCCIICI0BaHMUS;

coOmoaTh mpaBuiia 0€30MAaCHOTO TPy/Aa MPHU MPOBEACHUHM WCCICIOBAHUNA B
paMKax y4yeOHOro »SKCIEPUMEHTa, Y4eOHO-MUCCIENOBATENbCKON U MPOEKTHOU
NEATEIbHOCTU C MCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyT0BaHMS;

pemath pacy€THblE 3aJayd C SBHO 33JaHHOM (DU3UYECKOW MOJIEIbIO,
UCIIONb3Ys (PU3UUYECKHUE 3aKOHBI U MIPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a7a4u
BbIOMpaTh (PU3UYECKYI0 MOJENb, BBIACIITh (PU3NUECKUE BEIUYUHBI U (HOPMYIIHI,



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

pelaTh Ka4YeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIENIOYKY pACCYKICHUU C ONOPOM HAa HU3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
buzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  pEUIeHWHM  Y4eOHBIX  3aJad  COBPEMEHHbIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U IpelcTaBleHrs y4eOHON M HAay4YHO-TIOMYJSIPHOM MH(pOpPMaLUU, MOJTYYEHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATh MOJYy4aeMyt0 HHPOPMaLIHIO;

OOBSACHATh NPUHIUINBI JACHCTBUS MAIIUH, MPUOOPOB M TEXHUYECKHUX
YCTPOICTB, pa3inyaTh yCIOBUS UX 0€30MaCHOTO MCIOJIb30BaHUS B MOBCEAHEBHOM
KU3HU;

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

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM KU3HU
Uit o0ecriedeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpaMH M TEXHUUYECKUMHU
yCTPOWCTBAaMH, Il COXPAHEHUS 3/I0POBbS U COOJIOJIEHUS] HOPM SKOJIOIMYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTath B TIpyNIe C BBHIMOJIHEHUEM pAa3IMYHBIX COLHUAJIBHBIX pOJIEH,
IUIaHUPOBaTh PAa0OTy TPYMNMbl, PAUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JEATECIIBHOCTh B HECTAHIAPTHBIX CUTYallUAX, aJ€KBAaTHO OLICHHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELIEHUE paccCMaTpUBaEMO MPoOIeMBbl.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Pa3znea 1. ®PUBUKA U METO/JIbI HAYUHOTI'O ITO3HAHMUSI
bubmmoreka [{OK
1.1 ®du3MKa 1 METOJIbl HAYYHOT'O TIO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kinematitka ° https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Hlunammka ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHCHHS B MEXaHHUKE 6 1 1 httos://m.edsoo.ru/7fALbF72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
32 OCHOBBI TepMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK
' @da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 1
UICKTpOCTATHKA 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 2neKkTpudecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 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
MarnuTHO€ 1oJie. DIeKTpOMarHuTHAsI bubnuoreka [JOK
1.1 11 1 3
WHTYKITUS https://m.edsoo0.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA 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¢
bu6mmoreka [IOK
2.3 O 10 3
frka https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

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



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

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

4.3 ATOMHOE SApO

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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

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

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



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnyecTBo yacos
Nen/m | Tema ypoka Konrpoabubie | Ilpakrnyeckue
Bcero
padoTsbI padoThI
1 ®u3nka — Hayka o npupoje. Haydnbsie MeTObI TO3HAHUS OKPY/KAFOIIETO 1
Mupa
9 Ponb u MecTo pusnku B GopMUpPOBaHNUN COBPEMEHHOM HayYHOU KapTHUHBI 1
MUpa, B IPAKTUUYECKON JeSITeTbHOCTH JTI0IeH
3 Mexannyeckoe 1BukeHue. OTHOCUTENbHOCTh MEXaHUYECKOTO JIBUYKEHUSI. 1
[lepemenenue, CKOpOCTh, YCKOPEHHE
4 PaBHOMEpHOE TPAMOIMHEWHOE IBUYKEHNE 1
5 PaBHOYCKOpEHHOE TIPSIMOJIMHEHHOE JBUKCHUE 1
6 CBoboaHoe masieHre. Y CKOpeHrue CBOOOTHOTO TaACHHS 1
7 KpuBonuneiitHoe nBuxeHue. [[BrkeHne MaTeprabHOM TOUKHU MO OKPY>KHOCTH 1
3 [punnun otHocuTenbHOCTH ["anunes. MHepiuaibHble cCUCTEMBI OTCUETA. 1
[IepBsiii 3akoH HproToHA
9 Macca Tena. Cuina. [Ipunnun cynepno3unuu cui. Bropoit 3akon Herotona st 1
MaTepuaIbHOU TOUKH
10 Tpetwnii 3akon HeloTOHA 1711 MaTepuaibHBIX TOYEK
11 3akoH BceMupHoro taroteHus. Cuna tsoxectu. [lepBas kocMuueckas CKOPOCTh
12 Cuna ynpyrocru. 3akoH ['yka. Bec tena
13 Cuna tpenus. Koapduunent tperns. Cuiia COnpoTUBIEHUS MIPU IBUKESHUU 1
TENa B KUIAKOCTH WM ra3e
14 [ToctynarensHOE U BpaliaTelbHOE ABMKEHHE a0COMIOTHO TBEPAOTO Tea. 1

MowmeHT cuiibl. [1ieqo cuiibl. YCnoBust paBHOBECHS TBEPAOIO Tea




NMnynsc MmaTepralbHOM TOYKHM, CUCTEMBI MAaTEpUAIbHBIX TOYEK. MMITyibe

15 CUJIBL. 3aKOH COXPAHEHUS UMITYJIbca. PeakTHBHOE JBUKEHUE

16 Pabora 1 momtHOCTH cuiibl. KnHEeTHYECKast SHEPTUsi MaTepUATBLHON TOUKH.
Teopema 00 M3MEHEHUN KHHETHICCKOIH SHEPTrun

17 [Torennmanesuas sueprus. [loTeHnnansHas sHeprus ynpyro aeopMupoBaHHON
npykunbl. [loTeHIManbpHas 3Heprus Tena BOJIU3M MOBEPXHOCTH 3eMITH
[ToreHnuumanpHbIe U HEMTOTEHIIUAbHBIE CHITBI. CBsI3b pa00THI HEMOTEHIIMAIBHBIX

18 CHJI C U3MEHEHHUEM MEXaHMUECKOW SHEPTUHU CUCTEMBI TEJl. 3aKOH COXPaHECHHS
MEXAHUYECKOU dHEPTUH

19 JlabopaTtopHnas pabota «lccnenoBanue CBs3M pabOTHI CUJIBI C U3MEHEHUEM
MEXaHUYECKOM PHEPTUHU Teja Ha MPUMEPE PACTSHKEHHS PE3UHOBOTO HKTYTay

20 KonTponsnas pabora no teme «Knnematuka. JluHamuka. 3aKOHbI COXpaHEHUs
B MEXaHHUKE»

21 OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKO TeoprH. bpoyHOBCKOE
newkenne. Juddysus

99 XapakTep ABMKEHUS U B3aUMOJICHCTBUS YaCTHI] BelecTBa. MoJenu CTPOCHUS
ra3oB, KUIKOCTEH U TBEPIABIX TEI

23 Macca monekyn. KonnuectBo Bemiecta. [loctosinaas ABoraapo

24 TernoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp
Lenscns

25 Wneansheiii ra3 B MKT. OcnoBHoe ypaBHeHue MKT

26 AOcomoTHas TeMIepaTypa Kak Mepa cpeiHell KWHeTUYEeCKOW SHEPTUI
JBUKEHUS MOJIEKYIl. Y paBHeHne MenneneeBa-Kianeiipona

27 3akoH JlanbToHa. ['a30BbIC 3aKOHBI

08 JlaboparopHas paboTa «lccnenoBanue 3aBUCUMOCTH MEXKy TapaMeTpaMu
COCTOSIHUS pa3peKeHHOI0 razay

29 N3omporieccsl B uaealbHOM rasze U uX rpaduyeckoe npeacTaBieHue




BHyTpeHHsIs SHeprHsi TEPMOIUHAMUYECKOM CUCTEMBI U CIIOCOOBI €&

30 n3MeHeHus. KonmdecTBo Temiotsl u pabota. BHyTpeHHSs SHEprus 1
0JIHOATOMHOTO MJICAJIbHOT'O Ta3a

31 Bunel rennonepenaun 1

32 VYnenbHas TEIIO0EMKOCTH BelllecTBa. KonMuecTBo TEMIOTHI IIpU TEILIoNepeaye. 1
AnmabaTHBIN porecc

33 [TepBblit 3aK0H TEPMOAMHAMUKH U €0 IPUMEHEHHE K H30TIpoIieccaM 1

34 Heob6parumocTts nporieccoB B mpupoe. BTopoit 3akoH TepMOIMHAMUKA 1

35 [Tpunnun nevictBus u KII/I TerumoBoi MavHbI 1

36 ukn Kapno u ero KITJ] 1

37 DKOJIOTHYECKHUE TIPOOIEMBI TETIJIOIHEPT € THKN 1

38 O6oo6mraromuii ypok «MoutekyispHas ¢pusznka. OCHOBBI TEPMOTTHAMHUKI 1

39 KonTtponbHas padoTa no teme «Monekymsipaas ¢puznka. OCHOBBI 1
TEPMOIUHAMUKI

40 [TapooOpazoBanue u kKoHAeHcanus. Micmapenue u KumneHue

41 AOcCoTIOTHasI 1 OTHOCUTEIbHAS BIIAYKHOCTH BO3ayxa. HackImeHHbIH ap

42 Teépmoe Teno. Kpucrammueckue u amopdubie Tena. AHU30TPOIHS CBOKWCTB 1
kpuctaiioB. XKuakue kpuctauibl. CoBpeMEeHHbIE MaTepHaIb

43 [InaBnenue u KpuctauM3anus. Y aenbHas TerioTa miasieHus. Cyonumanus

44 YpaBHEHHE TEIJIOBOrO OajaHca

45 DnexTpusanus Tel. DNeKTprudeckuil 3apsi. [IBa Buaa aIeKTpUIeCKUX 3apsSaoB

46 [IpoBOTHUKY, AUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXpaHEHUS 1
ANEKTPUYECKOTO 3apsia

47 BsaumopeiictBue 3apsan0B. 3akoH Kynona. TouedHsli 2neKTpU4YeCKuil 3apsij 1

48 Hanpsxénnocts anekrpuueckoro noiid. [IpuHnun cynepno3unuu 1
ANEKTPUUYECKUX NTosiel. JIMHUK HaNpsHKEHHOCTH

49 PaGora cun snektpoctarnueckoro nois. [lotennuan. PasHocTh moTeHIMaNOB 1




[IpoBOIHUKY U TUAIEKTPUKHU B BJIEKTPOCTATUYECKOM MoJie. [Juanekrpuueckas

50 MIPOHUIIAEMOCTD
o1 Onexrpoémkoctb. Konaencarop
52 ONEeKTPOEMKOCTD IIJIOCKOTO KOHAECHCATOpa. DHEPrHsl 3apsKEHHOTO
KOHJIEHCcaTopa
53 JlaboparopHas padora "V3mepeHune MeKTpoEMKOCTH KOHAeH caTopa' 1
[TpuHIMT IeiCTBUS ¥ MPUMEHEHNE KOHICHCATOPOB, KOTTHPOBATHHOTO
54 amnmnapara, CTpyMHOTO MPUHTEpa. DIEKTPOCTATUIECKas 3aluTa. 3a3eMJIeHHE
ANEKTPOIpUOOPOB
55 DIIEKTPUYECKHI TOK, YCIIOBUSA €ro cymectBoBaHus. [loctosunbiii Tok. Crita
toka. Hanpspxkenune. ConpoTtusiienne. 3akoH OMa 7151 ydacTKa 1enu
56 [locnenoBarensHOE, NapauIeIbHOE, CMEIIAHHOE COEIMHEHNE TPOBOIHUKOB. 05
JlaboparopHas padoTa «/3yueHue cMemanHoro COeIMHEHNs PE3UCTOPOBY '
57 PaboTa 1 MOIITHOCTH ANIEKTpUUYECKOTO TOKa. 3akoH J[koyms-JIeHia
3akon OMa 1 OJTHOM (3aMKHYTOM) d1eKTprudeckoi renu. KopoTkoe
58 3ambikanue. Jlabopartopuas padora «M3mepenue 3/[C ucrounnka Toka u €ro 0.5
BHYTPEHHETO COTPOTUBIICHUS
59 Peseprubiit ypok. KonTpoasHas padorta o teme "DnekrpoauHamMuka' /
Bcepoccuiickas npoepouHas paboTa
60 O6o0maromuii ypok «DieKTpoauHaMukay / Becepoccuiickas mpoBepoYHast
pabota
61 DNeKTpOHHAs MPOBOJIUMOCTh TBEPABIX METAIIIOB. 3aBUCUMOCTh
COMPOTHBIICHUS METAIJIOB OT TeMIieparypbl. CBEpXIPOBOIUMOCTD
62 Onexrpuyeckuil TOK B BaKkyyMme. CBOMCTBA AIEKTPOHHBIX ITyYKOB
63 [TonynpoBogHUKH, MX COOCTBEHHAs M MMPUMECHAs MPOBOAUMOCTh. CBOlicTBa
p—n-nepexoxaa. [loaynpoBoiHUKOBBIE TPHOOPHI
64 DNEeKTpUYECKU TOK B paCTBOPAX U pacryiaBax JIEKTPOIUTOB.

QHCKTpOJ'II/ITI/I‘-ICCKaH JUCCOoanus. 3J'ICKTpO)'II/13




DneKkTpuYecKuil TOK B razax. CaMOCTOATENbHBIN U HECAMO CTOSITEIIbHBIN

05 pa3psa. Monnus. [1nasma 1

66 DneKTpuUecKue MpUOOPHI U YCTPOICTBA M MX MPAKTHYECKOE IPUMEHEHHE. 1
[IpaBuna TexHuku 0€30MaCHOCTU

67 KonTtponsHast pabota o Teme «DnekTpocTtatuka. [1oCTOSHHBIN 371eKTpUIeCcKuit 1
TOK. TOKM B pa3inUyHBIX cpeaax»

68 PesepBHeIit ypok. O6o0maromuii ypok o temam 10 kiracca 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KVIACC

KoaundecTBO 9acoB

Nen/m | Tema ypoka B Konrpoabubie | Ilpakruyeckue
cero padoTsbI padoThI
1 [TocTostHHBIE MAarHUTHI U UX B3auMoJencTBUE. MaruutHoe nojue. Bekrop 1
MAarHUTHOM UHAYKIMH. JINHUM MarHUTHOM MHIYKIIUU
5 MaruauTtHoe noJje npoBogHuKa ¢ TokoM. OneiT Opcrena. Bzanmoneiicrsue 1
MIPOBOJHUKOB C TOKOM
3 JlabopaTtopHas pabota «3y4eHrne MarHuTHOTO TIOJISl KATYIIKKA C TOKOM 1 1
JlelicTBME€ MarHMTHOTO TOJIST HA MPOBOJHUK ¢ TokoM. Cuita Amrepa.
4 JlabopaTtopHnas pabota «lccnenoBanue AelCTBUS MOCTOSTHHOTO MarHuTa Ha 1 1
pamMKy ¢ TOKOM»
5 JlelicTBME€ MarHUTHOTO TIOJISl HA IBHKYIIYIOCS 3apsKeHHYI0 yacTuily. Cuia 1
Jlopenma. PadoTa cwbl Jlopenia
6 DnekTpoMarHuTHas MHAYKIUs. [ToTok BekTopa MarHuTHOM MHAYKIuU. DJ1C 1
WHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOM MHAyKuuu Papaaes
7 JlaboparopHas padota «ccnegoBanue sBIEHUS JEKTPOMAarHUTHOMN 1 1
WHIYKIIH»
8 NupyktuBHOCTH. fABnenue camonnaykiuu. IC caMoMHAYyKIIMU. DHEprus 1
MarHUTHOTO TOJISl KaTyIIKU ¢ TOKOM. DJIEKTPOMAarHUTHOE T0JIe
Texuuyeckue ycTpoHCTBA M UX IPUMEHEHUE: MOCTOSIHHBIE MATHUTHI,
9 AIIEKTPOMArHUTBI, AIEKTPOABUTATENb, YCKOPUTEIHU AJIEMEHTAPHBIX YaCTHII, 1
WHIYKIIMOHHAS TeYb
10 O6o6maromuii ypok «MarHutHoe mosje. DIeKTPOMarHuTHas WHIYKITUS 1
1 KonTponbHas paboTta o Teme «MarHuTHOE 1oJie. DIeKTPOMarHUTHAS 1 1
WHTYKIIHS
12 CBoboHbIe MexaHNuecKue kojebanus. ["TapmMmoHndeckne KonedaHusl. 1




VYpaBHeHHe rapMOHUUECKUX Kosiebanuil. [IpeBpalienue sneprun

Jlaboparopnas padota «lccrnenoBanre 3aBUCMOCTH TIEPHO/1a MaJIBIX

13 KoJie0aHMH Tpy3a Ha HUTH OT JUTMHBI HUTH U MacChl TPy3a»
KonebarenbHblit KOHTYp. CBOOOIHBIE JIEKTPOMArHUTHBIE KOJICOaHUs B

14 UICATLHOM KOJICOATeThbHOM KOHTYpE. AHAJIOTHS MEXTy MEXaHUYCCKUMH U
JIEKTPOMArHUTHBIMU KOJI€0aHUAMU

15 ®opmyna ToMmcoHa. 3aKOH COXpAHEHHUS SHEPTUU B HJI€ATbHOM KOJIe0aTeIbHOM
KOHTYpe

16 [IpencraBienue o 3aTyxaromux KoueOaHusIX. BbIHY X 1eHHbIE MEXaHUYECKHE
koJsiebanusi. Pesonanc. BeiHyXIeHHBIE JIEKTPOMArHUTHBIE KOJICOAHUS
[Tepemennsblit TOk. CHHYCOMIaIBHBIN IEPEMEHHBIA TOK. MOIIHOCTH

17 MEPEMEHHOT0 TOKa. AMIUIUTY/IHOE U JIEHCTBYIOIIee 3HaUEHHUE CUIIbI TOKA U
HapsHKEHUS

18 Tpancdopmarop. [IponsBoacTBo, nepenaya U NOTPeOICHUE FITEKTPUIECCKOM
SHEPrUu

19 Y CTpONCTBO U NPAKTUYECKOE IPUMEHEHHUE dJICKTPUUECKOTO 3BOHKA,
reHepaTopa IMEPEMEHHOI0 TOKA, JINHUH 3JIEKTpoIiepe1ad

20 OKOJIOTUYECKUE PUCKH NIPU IIPOU3BOJCTBE AIEKTposHepruu. Kynsrypa
HCIIOJIb30BaHUS DJIEKTPOIHEPIUU B TIOBCETHEBHOM XKU3HU

21 MexaHn4eckue BOJIHBL, ycaoBus pacinpocrpadenus. [lepuoa. Ckopocts
pacnpocTpaHeHus U AIUHA BOJIHBI. [lonepeunblie u npoaoabHbIE BOJIHBI

22 3Byk. CkopocTs 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3Byka

23 OJNEeKTpOMarHuTHbIE BOJIHBI, UX CBOMCTBA U cKOpocTh. lkana
IEKTPOMArHUTHBIX BOJIH

24 [IpuHIMIBI pagUOCBs3U U TENEBUACHUS. Pa3BUTHE CPENCTB CBA3H.
Pagnonoxkamus

25 KonTtponpHas padota «Konebanus u BOJHBI»

26 [IpsimosmHENHOE pacpoCcTpaHEHUE CBETA B OTHOPOAHOM cpene. ToueuHbii




HUCTOYHHUK cBeTa. JIyd cBera

Otpaxenue cBera. 3akoHbI OTpakeHHs cBeTa. [locTpoenne n3o0paxeHuil B

21 IJIOCKOM 3€pKajie

28 [Ipenomnenue cera. [lonHoe BHyTpeHHEe oTpakeHue. [IpenenbHblil yroi
MIOJTHOTO BHYTPEHHETO OTPaKCHUS

29 Jlaboparopras padota «3MepeHue mokasaresns peIoMIICHHUS CTEKIIa

30 JIunzel. [loctpoenne nzobpaxenuii B mun3e. @opMyiia TOHKOU JTUH3BL.
YBenuueHue JTuH3bI

31 JlabopaTtopHnas pabota «lccnenoBanre CBOMCTB N300paKEHUI B JIMH3AX)

39 Hucnepcus cera. CnoxxHbIi cocTaB 6emoro ceera. L{Ber. JlabopaTopHas
pabota «HabmrogeHne 1ucrnepcun CBeTay

33 WuTepdepentms cBera. Audpakius ceera. JndpaknnoHHas pemeTka

34 [TortepeunocTts cBeTOBBIX BOJH. [lomsipusanus ceera

35 OnTruueckue MpuOOPhI M YCTPOUCTBA M YCIOBHS UX O€30MIaCHOTO MTPUMEHEHUS

36 I'panuIbl MPUMEHUMOCTH KJIaCCUYECKOM MexaHuKHU. [locTynarsl cienuanbHOM
TEOPUU OTHOCUTEIBHOCTHU

37 OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMe/UIeHHE BPEMEHH U COKpaIlleHHE
JUIAHBI

38 DHEPrusi ¥ UMITYJIbC PEIATUBUCTCKON YacTullbl. CBsI3b MacChl C SHEPTUEH U
HUMITYJIbCOM. DHEPrusi MOKos

39 KonTponsnas pabora «Ontuka. OCHOBBI CHIEIHATLHON TEOPUU
OTHOCHUTEILHOCTH»

40 ®ortonsl. opmyna [1nanka. JHeprus U UMITynbc GoTOHA

41 OtkpeiThe u uccnenosanue Gotordpdexra. OnbiTel A. I'. CToneroa

42 3akoHbl poTorddexra. YpaBHeHHe DiHIITEIHA 11 poTodddexra. «KpacHas
rpanuna» Gortospdexra

43 JNaBnenue ceera. Onbitel [1. H. JIeObeneBa. Xumudeckoe AeiCTBHE CBETa




TexHudeckue yCTpOHCTBA M MPAKTUIECKOE MTPUMEHEHHE: (DOTORIIEMEHT,

44 ¢doTomaTunK, coaHEeyHas 0aTapest, CBETOIHO

45 Pemenue 3agau o reme «JI€MEHTHI KBAHTOBOM OMTHUKH

46 Monens atoma Tomcona. OmbiTel Pe3epdopaa mo paccessHuio o-4acTHIl.
[InanerapHas Mozaenp aroma

47 [Tocrynater bopa

48 N3nyuenue u noruomienre (GOTOHOB MPU MEPEXOE aToMa C OJHOTO YPOBHS
SHEPTUM Ha Ipyroil. Buasl criekTpos

49 BoiiHoBBI€ cBOicTBA yacTull. BonHel ne bpoitns. KopnyckynnsipHO-BOJTHOBOM
nyanu3M. CIIOHTaHHOE U BBIHYXJIEHHOE U3Ty4eHHe

50 OtkpsiTue paguoaktuBHocTU. OnbITH Pe3epdopaa no onpeneneHunto cocraBa
PaAMOaKTUBHOTO U3TYYEHHS

51 CgoiicTBa anb(da-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH Ha
YKUBBIE€ OPTraHU3MBbI

59 OTkphITHE TPOTOHA U HeWTpoHaA. M30TOMBI. Anbda-pacnan. IIeKTPOHHBINA U
MO3UTPOHHBIN OeTa-pacnaj. ['aMma-uznydeHue

53 DHeprus CBSI3U HYKJIOHOB B sipe. SepHble peakiuu. SaepHblil peakTop.
[IpoOGemMbl, epCeKTUBBI, IKOJIOTHUECKHUE aCTIEKThI S/IEPHON IHEPreTUKH
DOnemeHTapHbIe YacTUIbl. OTKpPBITHE MO3UTpOoHA. MeTo bl HaOMIOIeHUS U

54 perucTpanuu 3neMeHTapHbix yactull. Kpymisiid cron «@yHaaMeHTallbHbIE
B3auMoJieiicTBusi. EqMHCTBO (hnu3nyeckoil KapTUHBI MUPa»
Oranbl pa3BUTHs acTpoHOMHUH. [IpHUKinanHOe 1 MUPOBO33PEHUYECKOE 3HAYCHHE

55 actponomuu. Bup 38&é3mH0T0 Heba. Co3Be3us, sspKre 3BE3/bI, MIIAHETh, HX
BUAUMOE JBIKeHue. CoHeyHasi cucteMa

56 Connue. ConHeuHas akTUBHOCTh. Mcrounuk sHeprun CosHIla U 3BE37
3BE371bI, NX OCHOBHBIE XapaKTEPUCTUKH. 3BE3/bI INIABHOU

57 Mocen0BaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE31. CoBpeMeHHbIE

MPEACTABJIICHUA O ITPOUCXOKACHHUN U 3BOJIFOIUN COJ'IHI_Ia U 3BE3]




Mneunsiii [Iyte — Hama I"anakruka. [lonoxxenue u npuxenue CosiHua B

%8 lNanaktuke. ['anmakruku. YEpHbIE ABIPHI B Apax FaJIAKTUK 1

59 Bcenennas. Pa3zoeranue ranaktuk. Teopust boibiroro B3peiBa. PemmmkroBoe 1
n3nydeHue. MeraranakTuka

60 Hepemiennsie mpo6aemMbl aCTPOHOMUHT

61 KonTtponsHas pabota «7IeMEHTHI aCTPOHOMHH U aCTPO(DUZUKI)

62 O6o0matomuii ypok. Poss pusmku u acTpOHOMHUN B SKOHOMHUYECKOH, 1
TEXHOJIOTHYECKOM, COIMAIbHON 1 STUYECKOH chepax AesITeNHHOCTH Ye0oBEKa

63 O606maromuit ypok. Ponb 1 MecTo pu3uKu 1 aCTpOHOMUU B COBPEMEHHOM 1
Hay4yHOU KapTHUHE MHUpa

64 O606maromuit ypok. Ponb ¢pusndeckoii Teopuu B popMUpPOBaHUU 1
Mpe/icTaBIeHU 0 (U3NYECKOM KapTUHE MHpa

65 O606maromuit ypok. Mecto gpusndeckoil KapTHHBI MUpa B OOIIEM Py 1
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEICTAaBICHUIN O IPUPOIE

66 Pe3epBHbIil ypok. MarHuTHOE M0JI€. DIEKTPOMArHUTHAS WHIYKIIHS

67 PezepBHbIiil ypok. Ontuka. OCHOBBI ClIEIMATIBHON TEOPUU OTHOCUTEIBHOCTH

68 Pesepnsnrii ypok. KBantoBas ¢gusnka. DneMeHTHl aCTPOHOMUHU U aCTPOPU3UKH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

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

10.1

JlemoHCTpUpOBaTH Ha TpUMEpax poJib W MecTo (u3uku B
(hopMUPOBAaHUU COBPEMEHHOW HAy4YHOW KapTHHBI MHUpA, B Pa3BUTUHU
COBPEMEHHOW TEXHUKH M TEXHOJIOTUH, B TPAKTHYECKON JEATEIbHOCTH

monen

10.2

Y4uTHIBaTh I'PaHUIBl IPUMEHEHUS U3yYEHHBIX (PU3NYECKUX MOJEIIEH:
MarepuaigbHas TOYKa, HWHEpLMajJbHAas cHUCTeMa OTCcuéra, abOCOJIOTHO
TBEPJOE TEJO, NICANBHBIN T'a3; MOAEIN CTPOEHHUS T'a30B, JKUJIKOCTEU U
TBEPABIX TE€J, TOYEYHBIM OJIIEKTPUYECKUN 3apsA]l — IpPU PEIICHUH

(bu3znueckux 3aaa4y

10.3

Pacno3naBathe ¢usnueckue sBICHHS (IIPOIECCH) U OOBACHATh MX Ha
OCHOBE 3aKOHOB MEXAaHHUKH, MOJCKYJISIPHO-KHHETUYCCKOW TEOpHUHU
CTpOCHHS BEIIECTBA W  DJICKTPOJMHAMHKH: PpPaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJHMHEHHOE IBUKEHHE, CBOOOIHOE TaIeHUE
TEN, JBW)KCHHUE IO OKPYKHOCTH, WHEPIHsS, B3aUMOJICHCTBUE TeIl;
muddy3us, OpPOYHOBCKOE JBHKEHHE, CTPOCHUE JKHIAKOCTEH U
TBEPABIX  TeJ, W3MEHEHHe O00béMa Teln TpU  HArPEBaHHUU
(oxmaxkJieHuu), TEIJIOBOE paBHOBECHE, HCIAPEHHE, KOHICHCAIWS,
IUIaBJICHHE, KPHUCTAJUIM3AlMs, KUICHHE, BIIAXXHOCTh BO3IyXa,
NOBBIIIICHUE JIABJICHHS T'a3a NIPU €ro HarpeBaHUM B 3aKPBITOM COCY/IE,
CBSI3b MEXKJy IapamMeTpaMHu COCTOSIHHSI Ta3a B H30IpOIeccax;

QJIICKTpU3aluA TCII, B3aI/IMO,I[eI>'ICTBPIe 3apAa0B

10.4

OnuceiBaTh MEXaHWYECKOE JBM)KEHHE, HCHONb3ys (uU3NYecKue
BEJIMYMHBI: KOOPJIMHATA, MYyTh, IEPEMEILICHUE, CKOPOCTh, YCKOPEHHE,
Macca Tenla, CWUJa, UMIYJIbC Tella, KUHETU4YecKas JHeprus,
NOTEHIMAJIbHAsT OSHEepPrus, MeXaHuueckas paboTa, MexaHudeckKas
MOIITHOCTh; MPU ONHCAHUM MPABUIBHO TPAKTOBATh (PU3UUECKUI CMBICI
UCTOJb3YeMbIX BEJIMYMH, UX OOO3HAueHHs] M €IUHMIBI, HaXOJIUTh
(opMyIbl, CBS3BIBAIONINE JAHHYIO (PU3MUECKYIO BETUUUHY C JIPYTHUMHU

BCIIMYHUHaAMH

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBBIC CBOMCTBA T€lI U TEIIOBBIS




SIBIICHUS, MCIOJb3yss (U3MUYSCKHUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIIepaTypa, CpEeAHsSsT KHHETHYCCKas OSHEPIUs XaOTUYCCKOTO
JBMOKCHUST MOJICKYJI, CpPEIHCKBaJIpaTH4yHash CKOPOCTb MOJIEKYII,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSISI JHeprus, pabora rasa,
KOA((DUIIMEHT TMOJE3HOTO JIEHCTBUS TEIUIOBOTO JIBUTATENSI; MPH
OTHCAHUH [IPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCIOJIb3YEMbIX BEJIMYWH, WX OOO3HAUCHUS WM CAMHHUIBI, HAXOJHWTh
(bopMyJIBI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYUHY C APYTUMHU

BCIIMYUHaAM

10.6

OnuceiBaTh M3y4YEHHbIE JJIEKTPUYECKHME CBOWCTBA BEIIECTBA U
JNIEKTpUYECKHE  sBJIEHUS  (MpOILIECChl), MCHONb3yd (U3HUECcKue
BEIMUYUHBL:  OJJIEKTPUYECKUH  3apsyl,  DIEKTPUUYECKOe  MOJe,
HanpspKEHHOCTh  TMOJIA, TOTEHIMAN, Pa3HOCTh NOTEHLHUAIOB; WpU
OTMCAHUU MPABWILHO TPAKTOBATh (PU3NYECKUI CMBICI HUCIOJIb3YEMBIX
BEJIMYMH, WX OOO3HAYEHMsS] M €IWHULBI, YKa3blBaThb (HOPMYIIbL,
CBA3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIUYMHY C JPYTUMHU

BEIMYMHaAMU

10.7

aHATM3UPOBaTh (PU3MUECKUE TPOLECCHl W  SBICHUS, HCHOJIb3Ys
(v3uYecKkre 3aKOHBI M MIPUHITUIIBL: 3aKOH BCEMUPHOTO TaroTeHus, |, Il
u Il 3axkonsr HpioTOHA, 3aKOH COXpaHEHHUS] MEXaHWYECKOW SHEPIHH,
3aKOH COXPaHEHUS MMITYJIbCa, TPUHIUI CYIIEPIIO3UIIUU CHJI, TIPUHITHIT
paBHOIIPAaBHS ~ HMHEPIHMAIBHBIX CHUCTEM  OTCUETa; MOJICKYISPHO-
KUHETHYECKYI0 TEOPHIO CTPOCHHS BEIIECTBA, ra30BbIC 3aKOHBI, CBS3b
CpelHel KWHETUYECKOW SHEPruH TEIUIOBOTO JBM)KCHHUS MOJICKYJ C
a0COJIIOTHOW TEeMITEpaTypou, MEpBBIA 3aKOH TEPMOIMHAMHUKH; 3aKOH
COXpaHEHHs JJIEKTPHUYECKOTO 3apsaa, 3akoH KymoHa; mpu 3TOM
pa3iinyath CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro0 MaTeMaTH4ecKOe

BBIP2YKEHUE U YCTIOBUS (TPAHULIBI, 00JIACTH ) MTPUMEHUMOCTH

10.8

OOBICHIATE OCHOBHBIE IMPUHIOMUIIBL ,HeﬁCTBHH MallvH, HpI/I60pOB u
TCXHHUYCCKUX YCTpOﬁCTB; pa3jindatb YCIOBHA HUX 0€e30I1aCHOTO

HCIIOJIb30BAHHUS B IOBCEIHEBHOM KHU3HU

10.9

BhITIONHATE SKCIIEPUMEHTHI 10 UCCIIEOBAHUIO (PU3NYECKUX SIBJICHUN U
MPOLIECCOB C MCHOJIb30BAaHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUN; MpU
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 npsAMbIC W KOCBCHHLBIC HU3MCPCHUA (1)I/IBI/II-ICCKI/IX

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




HCIIOJIB30BaTh U3BCCTHBIC MCTOAbI OLICHKU HOFpGH.IHOCTGfI H3MepeHHﬁ

10.11

HccnenoBaTh 3aBHCUMOCTH MEXAY (DU3MYECKMMH BETMYMHAMH C
HCIIOJIb30BAHUEM IIPSMBIX H3MEPEHUM; NPU 3TOM KOHCTPYHPOBATh
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
UCCIIEJIOBAaHUM B  paMKax y4eOHOro »SKCIEpUMEHTa, YydeOHO-
HCCIIEA0BATENCKONM M MPOEKTHOM AESATENBHOCTH C HMCIOJIB30BAaHUEM

M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBaHUS

10.13

Pematps pacu€rHble 3a7auM C SIBHO 3aJaHHOW (DPU3MUECKON MOJEINbIO,
UCIOJIb3YS (U3MYECKHE 3aKOHbI M NPUHLUIBI, HA OCHOBE aHalIM3a
yCcIOBUSL  3a/Jadydl  BbIOMpaTh  (PU3MYECKYI0  MOJENb, BBIICIATH
¢uznueckue BeNUYUHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl €€ pellleHus,
MIPOBOJUTH PAcU€Thl U OLEHUBATH PEATbHOCTH MOJIyUEHHOTO 3HAUYEHHUS

(bU3UYECKO BETUIMHBI

10.14

Pemate  kadecTBeHHBIE  3a/a4u: BBICTpAWBaTh  JIOTHUYECKH
HEMPOTUBOPEUUBYIO LEMOUYKY PACCYXKICHHUI € OMOpOod Ha M3ydyeHHbBIE

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

10.15

Hcnonb3oBath mpu  pemieHMd  yuyeOHBIX 3aJad  COBPEMEHHBIE
MH(OpPMALIMOHHBIE TEXHOJOTHMHM JUIsl TIOHMCKA, CTPYKTypUPOBaHMS,
UHTEPIPETallud W TPEJCTaBICHUs y4eOHOW M HAaY4YHO-TOMYJISPHOM
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 pa3BUTHC TCXHUKU U TEXHOJIOTUI

10.17

Hcnonp3oBaTh TEOpEeTHYECKHE 3HAHUS MO (PHU3MKE B TIOBCEIHEBHOM
YKU3HU I obecrieueHns 6€30MacHOCTH MpU OOpalleHuH ¢ MpudopamMu
U TEXHUYCCKHMMHU YCTPONCTBAMHM, JUUIsl COXPAaHEHHs 3JI0pPOBbS H

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




11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE PE3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

111

JleMoHCTpHpOBaT, Ha TpUMEpax poOjdb W MecTo (U3UKH B
(hopMHpOBaHHH COBPEMEHHOW HAy4HOW KapTHHBI MHUpPA, B Pa3BHTHU
COBPEMEHHOM TEXHUKH M TEXHOJIOTMM, B MPAKTUYECKON ACATEIbHOCTH

JIOAEH, LIETOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHHBI MUPA

11.2

Y4uTHIBaTh I'PaHULBl IPUMEHEHUS U3YYEHHBIX (PU3NYECKUX MOJEIIEH:
TOYEYHBIN WIEKTPUYECKUHN 3apsAll, AlepHas MOJEIb 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:
ANIEKTpHYECKasi TPOBOJUMOCTB, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE NCUCTBUSL  TOKa, B3aUMO/ICHCTBIE MarHuTOB,
AIIEKTPOMArHWTHAasE WHAYKIMS, JCWCTBUE MAarHUTHOTO TIOJII Ha
MPOBOJHUK C TOKOM M JBIXKYIIMUKCA 3apsifi, AJIEKTPOMAarHUTHBIC
KojeOaHus U BOJHBI, NPSAMOJMHEHHOE pacHpOCTpaHEHUE CBeETa,
OTpaXEHHE,  TpeloMyieHHe, uHTepdepeHuus, audpakuus U
TOJIsIpU3allis CBeTa, AWCHepcHusi cBeTa, (porornekrpuueckuii dhQexT
(boToapdexT), cBeTOBOEC maBICHWE, BO3HUKHOBEHUE JIMHEHYATOTO
CHEKTpa aToMa BOJOPOJAa, eCTECTBEHHass U  HCKYCCTBEHHas

PaaruO0aKTHBHOCTDb

114

OnuceiBaTh  M3Y4YEHHBIE CBOICTBa  BelmlecTBa  (dIEKTPHUYECKHE,
MarHuTHbIE, ONTUYECKUE, DICKTPUUYECKYIO MPOBOJUMOCTh Pa3IMYHBIX
Cpel) U DIEKTPOMArHUTHbIE fABJIEHUS (TIPOLIECCHI), HCIOJIB3YS
(¢u3nueckue BENUYMHBI:  DJJCKTPUYECKUU  3apsAn, CHiIa  TOKa,
JNIEKTPUYECKOE  HAMNpsHKEHUE,  AJIEKTPUYECKOe  COMPOTUBIICHUE,
pa3HocTh moTeHnuaioB, DJIC, paboTa TOKa, MHIYKIHS 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
paccTosiHMe W ONTHUYecKas CHJia JIMH3BI, NMPU OMUCAHUHU MPABUIBHO
TPaKTOBaTh (PUIUYECKUH CMBICT HUCIHOJB3YeMBIX BEIMYUH, UX
0003HaYeHHs] M EIWHHIBI; YyKa3blBaTh (OPMYNBI, CBS3BIBAIOIINE

JAHHYIO (PU3MYECKYIO BETMYUHY C JPYTUMU BEINYUHAMHU
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OnuceIBaTh HN3Y4YCHHBIC KBAHTOBLBIC ABJICHUA U IIPOLCCCHI, 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 UCITIOJIB3YCMBbIX BCJIMYUH,
nX 0003HAYEeHHS U CANMHUIBI, YKa3bIBaTb q)OpMYJH)I, CBA3BIBAOIINEC
JaHHYIO (1)I/I3I/IT-ICCKyIO BCIIMYUHY C APYTUMHU BCIIMYHMHAMH, BBIYUCIIATH

3HaYeHUE (PU3NICCKON BEITHMIUHBI

11.6

Ananu3upoBath (U3NYECKHE MPOLECCHl U SIBJICHUS, MCIOIb3YS
(dbu3uveckue 3aKOHBI W NpUHOUNBL  3akoH Owma, 3aKOHBI
MOCJIEIOBATEILHOTO W MapajyIeIbHOIO COEIUHEHUsI IPOBOJHHUKOB,
3akoH /[xoyns — JleHna, 3aKOH 2J€KTPOMarHUTHOW WHAYKLWH, 3aKOH
MPSIMOJIMHEHHOTO pacpOCTpaHEHUsI CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHbl ~ IPEJIOMJICHUS  CBETa, YypaBHEHWE  OWHINTEHHA A
dboTodddexra, 3aKOH COXpPAaHEHHS DOHEPrUU, 3aKOH COXpPaHCHHS
HUMITyJIbCa, 3aKOH COXPAaHEHMS JJIEKTPUUYECKOTO 3apsja, 3aKOoH
COXpaHEHUs  MaccoBOro  4ucia, mnoctyinarel bopa, 3akoH
paaMoOaKTUBHOTO paclajga; TMpU 3TOM  pa3iinyaTh  CIOBECHYIO
(hOopMYITHPOBKY 3aKOHA, €0 MaTeMaTUYeCKOEe BBIPAKEHUE U YCIOBHUS

(rpanuIiel, 06aCTH) TIPUMEHUMOCTH

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

BBINOMHATE SKCIEPUMEHTHI TI0 UCCIICIOBAHUIO (PU3NICCKUX SIBICHUH U
IPOIIECCOB C MCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPECHUH; 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_[CCTBJ'ISITL npsAMbIC W KOCBCHHBLIC HU3MCPCHUSA (bI/ISI/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
OpSIMBIX ~HM3MEPEHUH; TpU 3TOM KOHCTPYHpPOBaTb YCTaHOBKY,
(bUKCUpOBaTh pPE3yAbTATHl MOJYYEHHOM 3aBUCUMOCTH (PU3UUECKUX
BEJIMYUH B BHJIE TaOIMIl U TPaUKOB, JIeJIaTh BBIBOJBI 10 Pe3yJIbTaTaM

HNCCICIOBaHUA

11.12

Cobmronate mpaBuiia 0€30MaCHOTO TpyAa MpH  I[POBEACHUU




UCCIeIOBaHUH B paMKax Yy4eOHOro JKCIIepUMEHTa, YydeOHO-
HCCJIEIOBATEIBCKOM M MPOECKTHON NESATEIBbHOCTH C UCIOJIb30BAHUEM

M3MEpPUTEIBHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PyI0BAHUS

11.13

Pemate pacu€rHblie 3a7a4d ¢ SBHO 3aJaHHOW (DU3NYECKON MOJEIBIO,
UCTIONB3YS (pru3MyecKre 3aKOHBl W TMPHHIMIBI, Ha OCHOBE aHaJH3a
yCcIOBUSL  3aJayd  BbIOMpaTh  (PU3MYECKYH0 MOJENb, BBIICIATH
¢u3nveckre BETUYMHBI U (POPMYIIBI, HEOOXOIUMBIE ISl €€ perieHus,
IPOBOAMUTH PACUETHI M OLIEHUBATh PEAIbHOCTH MOJYyYEHHOTO 3HAUYEHUs

(bU3UYECKO BETUYHHBI

11.14

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

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

11.15

Hcnonb3oBath mpu  pemieHMd  yuyeOHBIX 3aJad  COBPEMEHHBIE
MH(OpPMALIMOHHBIE TEXHOJOTHMM JUIsl TIOHWCKA, CTPYKTYpUPOBaHMS,
WHTEpIpeTalii U MPEJICTaBICHUS Yy4eOHOM W HayYHO-TIOMYJISIPHOM
nH(pOpMaLUY, MOJYYEHHON U3 pa3IUYHbIX MCTOYHHUKOB; KPUTHUECKU

aHAIIM3UPOBATH MOJy4aeMYyI0 HH()OPMAIUIO

11.16

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

MOBCEIHEBHOMN KU3HU

11.17

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

MHpa, B pasBUTHUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonps3oBaTh TEOpeTHYECKHE 3HAHUS MO (PHU3MKE B TOBCEIHEBHOM
JKU3HU I oOecrieueHrst 0e30TacHOCTH IpH OOpaIeHu ¢ MpubdopaMu
U TEXHUYCCKHMMHU YCTPONCTBAMHM, JIJIsl COXPAaHEHHs 3JI0pOBbS W

CO6J'IIO,Z[CHI/I$I HOPM 3KOJOIHY€CKOI'O IIOBCACHUA B Opr>1<a101ueI71 cpeac

11.19

PaGortats B rpymnme c BBINOJHEHUEM Pa3IMYHBIX COIMAIBHBIX pOJIEH,
IUTaHUPOBaTh ~ pabOTy  TpyMNIbl,  PALMOHAIBHO  paCHpeAeTsTh
00s3aHHOCTH ¥ IUIAaHUPOBATh JEATENBHOCTh B  HECTaHIAPTHBIX
CUTYaIllMsIX, aJeKBAaTHO OIEHWBATh BKJIQJ KaXJIOTO W3 YYACTHHUKOB

IPYIIBI B pellIeHne paccMaTpuBaeMoil pooOIeMsbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
pasjaena

Ko nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O [TO3HAHU A

11

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

MO3HAHUS NPUPOJIbl. DKCIIEPUMEHT B (PU3UKE

1.2

MopaenupoBanue GU3HYECKUX SBICHUH W
npoiieccoB. Hayunsie runore3sr. dusndeckue
3aKOHBI W TeopwH. [ paHUIBI TPUMEHUMOCTH
bu3nIecKrX 3aKOHOB. [TpuHIMT
cooTBercTBUsA. Ponp M Mecro ¢uU3MKH B
GOpPMHUPOBAHMHM  COBPEMEHHOW  HAy4yHOU
KapTHHBI MHpa, B MPAKTUYECKON

NEeITEIbHOCTH JIOIEH

MEXAHHUKA

###Pari#KIIHEMATHUKA

2.11

MexaHndeckoe JABHKCHUC. OTHOCHUTENHLHOCTD
MEXaHUYCCKOI'O ABMKCHUS. Cucrema oTcuéra.

Tpaexropust

2.1

2.1.2

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

NEPEMELEHUH U CII0XKEHUE CKOPOCTEN

2.1.3

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

MaTCpHaHBHOﬁ TOYKHU OT BPECMCHU




2.14

CBoOoiHOE mageHue. Y CKopeHrne cB0O0HOTO

HaacHus

2.15

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

LlenTpOCTpEeMUTEIFHOE YCKOPEHHE

2.1.6

TexHnueckue yCTpOMCTBA: CIIUJIOMETD,
JBHKCHHE CHApsAOB, LEIHBIE M PEMEHHBIC

nepeaadn

2.1.7

[IpakTnueckue paboTHI. N3mepenne
MTI'HOBEHHOM CKOpPOCTH. Uccnenosanue
COOTHOUIEHUSI MEXK]y IyTSIMH, ITPOUIECHHBIMU
TEJIOM  3a  TOCJeloBaTelIbHble  PaBHbIE
NIPOMEXYTKA BPEMEHU IIPU PaBHOYCKOPEHHOM
JIBW)KEHUH C HAYaJbHOM CKOPOCTBHIO, PABHOMU
Hym0. M3ydeHne NBUKEHUS [IapUKa B BI3KOU
xuakoctu.  M3ydyeHue  NBIKEHUs — Tena,

OpOIIEHHOTO TOPU30HTATHHO

2.2

##HParf## IMHAMUKA

2.2.1

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

CUCTEMBI OTCUETa

2.2.2

Macca Ttena. Cuna. [lpuHiun cyneprno3unuu

CHII

2.2.3

Bropoii 3akon HproToHa i MartepuaibHON
TOYKA B WHEPIHUAILHOW CHUCTEME OTCcYéTa
(UCO). Tperuit 3akoH HprooToHa g

MaTCpHAJIbHBIX TOUCK

2.2.4

3akoH BCEMHPHOT'O TATOTCHUA. Cuna TsHKeCTH.

HepBaﬁ KOCMHUYCCKAsA CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TtpeHue. Cuna TpeHus

CKOJIBXKCHHA n culia TPCHUMA ITOKO.

Kosddunment tpenus. Cuna conmpoTUBICHUS




IMpU ABWXKCHUU TECJIa B ) KUAKOCTHU HUJIU a3

2.2.7

[TocrynmarenbHOe U BpamiaTelbHOE JIBIKEHHE

a0COJIIOTHO TBEPJIOTO Telia

2.2.8

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

2.2.9

TexHuyeckue  yCTpOMCTBA:  IMOJIIUITHUKH,

JABMIKCHUEC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue paboThl. VM3yueHue ABUIKEHUS
Opycka 10 HAaKJIOHHOM IIJIOCKOCTH O]
JIEMCTBUEM HECKOJIBKUX cwil. MccrnenoBaHue
3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAFOIIUX
B jAedpopmMupyeMoll NpyKHHE U PE3UHOBOM
oOpa3lie, OT BEIMYMHBI HX JAedopmariuu.
HccnenoBanue yciioBHil paBHOBECHS TBEPIOTO

T€J1a, UMCIOIICTO OCh BpalllCHUSA

2.3

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

Nmnynbc MaTepuanbHOW TOYKH, CHUCTEMBI

2.3.1 MaTepUalbHBIX TOYEK. MMmynabc cuibl U
U3MEHEHHE UMITYJIbca Tea

232 3akoH coxpaHenusi wumnyiasca B HCO.

o PeakTuBHOE JABIKEHUE

2.3.3 Pabora cuibl

2.34 MouHOCTE CUIIBI

. Kunernueckasi sHeprus MaTepuanbHONH TOUYKH.

o Teopema 0 KUHETUYECKOW YHEPTUH
[Morennmaneuas sHeprus. [loTeHuumanbHas

236 SHEprus YIPYTO nepopMUPOBAHHOM

o npyxunsl. [loTeHnmanbHas dSHeprus Tena
BOJIM3M MOBEPXHOCTH 3eMIIU
[ToTeHnManpHble W HEMOTEHIUATIbHBIE CHUJIBL.

237 Csi3b  pabOTHl HEMOTEHIMATBHBIX CHUJI C

HN3MCHCHHUCM MEXaHUYEeCKOM SHEPrun

CHUCTCMBI TCII. 3akoH COXpPaHCHUA




MEXaHUYECKOM SHEPruun

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

UccnenoBanue cBsizu  pabOTBI  CHIIBI €

M3MEHECHHEM MEXaHHISCKOM OHEPruu TCjIa

MOJIEKVJIAPHASA ®U3NKA U TEPMOAMHAMUKA

3.1

#i#Par###OCHOBBI MOJIEKVJISPHO-KUHETUUECKOM TEOPHU

3.1.1

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

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

3.1.2

Mogenu CTpoeHus Ta30B, KHUJIKOCTEH W
TBEPABIX TeN W OOBSCHEHHE  CBOWCTB

BEIECTBA HA OCHOBE ITHUX MOJIEIIEHN

3.1.3

Macca wmonekyn. KonudecTBo BemiecTsa.

[TocrosnHas ABoraapo

3.1.4

TemmoBoe paBHOBecue. Temmeparypa u €€

u3Mmepenue. [lkana remneparyp Llenbcus

3.1.5

Mogens  UIealbLHOro rasa. OcHoOBHOE
ypaBHEHUE MOJICKYJIIPHO -KHHETHYECKOM

TCOPHUH UACATIbHOI'O Ira3a

3.1.6

AOGcomoTHas TemrepaTypa Kak Mepa cpeaHen
KUHETUYECKOM SHEPruu TEIUIOBOTO JBIKECHUS

yactul ra3a. [llkana remneparyp KensBuna

3.1.7

VpaBuenne Knaneiipona — Mengeneesa.

3akoH JlanbTOHA

3.1.8

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

U30TepMa, U30Xopa, u3obapa

3.1.9

TexHudyeckue  ycTpOWCTBA: TEPMOMETP,

6apometp




3.1.10

[Ipaktuyeckue paboTsl. M3mepenune Macchbl
BO3JlyXa B KJIaCCHOM KoMHare. MccienoBanue
3aBUCUMOCTHU MEXy apaMeTpaMU COCTOSHUS

pa3pekeHHOTOo ra3a

3.2

OCHOBbI TEPMOAMHAMUKN

3.21

TepmonnHamuueckass cucrema. BHyTpeHH:s
DHEPrus TEPMOJMHAMMYECKOW CHUCTEMBI U

CITOCOOBI €€ M3MEHEHUS

3.2.2

KonunuectBo Temnotel u pabora. BHyTpeHHss

OHEPTHUA OJHOATOMHOI'O NACAJIBHOTO Ira3a

3.2.3

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

KOJIMYCCTBA TCIJIOTHI IIPU TCILIONEPpCaa4YC

3.2.4

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

paboThl Taza

3.2.5

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

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

3.2.6

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeobOpatumocts  mporeccoB B OpUPOJIE.
Tennosie JBUTATEIIHN. DKOJIOTUYECKHE

HpO6HeMH TCIIOOHCPICTUKHU

3.2.7

Texuuueckue ycTpoicTBa: JBUraTelb
BHYTPEHHETO CTOpaHMs, OBbITOBOM

XOJIOANJIbHUK, KOHAUIHOHEP

3.2.8

[IpakTuyeckue paboTsl. 3MepeHue yaenbHOR

TEIUIOEMKOCTH

3.3

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

INEPEXO/IbI




3.3.1

[TapooOpazoBanue u koHAeHcamus. Vcnapenue
" KHUIICHUE. VYnenoHas TEIUIoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMITEPATYPhI

KHUIICHUA OT JaBJICHUA

3.3.2

AOCONMIOTHAE W OTHOCHWTENBbHASA BJIAXHOCTH

BO31yxa. HacelmenHbIi nap

3.3.3

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

CoBpemeHHbIEe MaTepuabl

3.34

[InaBneHnne wu KpuctauM3anus. YJelbHas

TeruioTa miasnenus. Cyonumanus

3.35

VYpaBHEHHE TEIIOBOTO OaaHca

3.3.6

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

YHUCJIC HAHOMATCPpHUaJIOB, U HAHOTCXHOJIOTUU

3.3.7

[IpakTnueckue paboTHI. Nsmepenne

BJIAXKHOCTHU BO3JyXa

OJIEKTPOAMHAMUKA

4.1

###HPar### O JIEKTPOCTATHUKA

41.1

OnekTpu3anus Tell. DJIeKTpudeckuil 3apsa. JBa

BU A DJICKTPUYCCKUX 3apsA10B

41.2

HpOBO)IHI/IKI/I, JUDJICKTPHUKH n

MMOJIYIIPOBOAHUKHU

4.1.3

3aKoH COXpPaHCHHUA IJICKTPUICCKOI'O 3apsga

414

B3aunmoneiictue 3apsiioB. 3akoH Kynona

4.1.5

DneKTpuIecKoe oJe. HamnpsoxkénaocTh
JIEKTPUYECKOTO TIOJISL. ITpuHIMI
cyneprnosunuu.  JIuHMM  Hanps>KEHHOCTH

QJICKTPHUYCCKOTO II0JIA

4.1.6

PaGora cun QJICKTPOCTATUYCCKOI'0  IMOJIA.

ITotennuman. Pa3HOCTEH TOTEHIINAIIOB

4.1.7

HpOBOI[HI/IKI/I U JUSJICKTPUKU B IMOCTOSAHHOM




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

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

ANEKTPOEMKOCTH KOHIEHCATOpa

4.2

#HHHPar##HII0CTOSHHBIN DJIEKTPUYECKHI TOK. TOKU B

PA3JIMYHBIX CPEJAX

YcaoBus CYIICCTBOBAHUA IIOCTOSITHHOI'O

421 3IEKTPUUECKOTO ToKa. McTounnku Toka. Cuina
ToKa. [1oCTOSIHHBIN TOK
4.2.2 Hampsixenune. 3akon Oma 11 ygacTka 1enu
423 DJIEKTPUYECKOE CONPOTHUBJIEHUE. Y IETBbHOE
o COTPOTHBIICHUE BEIIeCTBa
424 [TocnenoBarenbHOE, napajuiesibHOe,
o CMEIIAaHHOE COEAMHEHNE TPOBOIHUKOB
PaboTa anekTpuueckoro Toka. 3akoH Jkoyis
4.2.5
— Jlenna
4.2.6 MOoONTHOCTB JEKTPUUYECKOTO TOKA
anektpoaBkymas cuna (manee — DJIC) wu
r BHYTpPEHHEE CONMPOTUBICHUE UCTOYHHKA TOKA.
o 3akon Oma i TONHOM  (3aMKHYTO)
anekTpudeckoit nenu. KopoTkoe 3ambikaHue
DneKTpOHHAas MIPOBOAUMOCTH TBEPABIX
428 METAJIJIOB.  3aBUCUMOCTh  COMPOTHBIICHUS
o METaJIJIOB oT TEMIIEPATYpPHI.
CBepXnpoBOIUMOCTb
429 DnekTpuueckuid TOK B Bakyyme. CBoiicTBa

OJICKTPOHHBLIX ITYYKOB




4.2.10

[MonynpoBoaauku. COOCTBEHHAS U MPUMECHAS
MPOBOJIMMOCTh TOJIYMPOBOIHUKOB. (CBOHCTBA

p-n nepexona. [ToyynpoBoiHUKOBBIE TPUOOPHI

4.2.11

ONEeKTpUYECKU  TOK B DJIEKTPOJIUTAX.
DNEeKTPOINTHYECKAs JUCCOLUALU.

DIIEeKTPOIu3

4.2.12

DNEeKTPUYECKUM TOK B rasax.
CaMOCTOSITENIBHBIII M HECAMOCTOSITEIbHBIN
pa3psaa. PaznuuHble THIBI CaMOCTOSTEIBHOTO

pazpsaa. Monnus. [1nasma

4.2.13

Texanueckue yCTpOMCTBA: aMIIepMeTp,
BOJBTMETP, pPEOCTaT, HWCTOYHHKH  TOKAa,
3JIEKTPOHArpeBATEIbHbIE puoopHI,
JNEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP
CONIPOTHBIICHUS, BAaKyyMHBII O,
TEPMHUCTOPBI u (hoTOpE3UCTOPHI,

MOJTYITPOBOTHUKOBBIN JTHOJI, TAIbBAHUKA

4.2.14

[IpakTuueckue paboTHI. Nzyuyenune
CMEIIAHHOTO COEMHEHUSI PE3UCTOPOB.

N3mepenne DJIC HUCTOUYHMKA TOKa M €ro
BHYTpPEHHEro comnpotusieHus. HaOmoaenue

OJICKTPOJIMU3a

11 KIJACC

Kon Koanposepsiemoro
pasaena 3J1eMEeHTAa

IIpoBepsiemMble Y1eMEHTHI COIEP:KAHUS

4

OJIEKTPOAMHAMUKA

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

43.1

IlocToganupie MarsuThel. B3amMmopeiicTBue

INOCTOAHHBIX MarHuTOB

4.3

4.3.2

MarnutHoe 1osne. Bekrop MarHuTHOMU
uHAyKouu.  IIpyuHoun — cyneprnosunuu.
JIuaun wmarnuTHOM wuHAykumu. Kaprtuna

JUHUM  MAardHuTHOM  MHAYKIUU  T0JIA




IIOCTOAHHBIX MAarHuTOB

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

IMPpOBOAHMKA MW 3aMKHYTOI'O KOJIBLICBOI'O

4.3.3 MPOBOJHKMKA, KAaTyIKA ¢ TOKOM. OmbIT
Opcrena. BanmoneiicTBue NpoBOAHUKOB C
TOKOM
4.3.4 Cunia AMmriepa, e€ MOIyJb ¥ HalIPaBJICHHUE
Cuna JlopeHiia, €€ MOJTy/b U HaNpaBIICHUE.
JIBm>keHHne  3apsyKEHHOW  YacTUIbl B
435 OJHOPOJHOM MAarHMTHOM Tmone. PaoTa
cunel Jlopenna
4.3.6 SIBieHue ANEKTPOMArHUTHOM MHAYKLINUN
4.3.7 IToTok BekTOpa MarHUTHOM MHAYKIIMHA
OJIC nHaykiuu. 3aKOH 3JIEKTPOMAarHuTHOM
4.38 uHaykunu Papanes
BuxpeBoe snektpuyeckoe moise. IC
WHIYKIIUM B TIPOBOJHHUKE, JBWKYIIEMCS
4.3.9 TIOCTYNATENbHO B OJHOPOIHOM MAarHUTHOM
oJie
4.3.10 [IpaBuiio Jlenna
NHIyKTUBHOCTD. SIBJICHHE CAaMOMHIYKIIUH.
4.3.11
OJIC camouHAYKIIMU
DOHeprusi MarHUTHOTO TIOJNS KATYIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE T0JIE
TexHudyeckue yCTpOMCTBAa:  IMOCTOSIHHBIC
43.14 MAarHUTEHI, AIIEKTPOMATrHUTBHI,
ANIEKTPOIBUTATEb, YCKOPUTEIH
AIIEMEHTApPHBIX YaCTHUII, HAYKIIMOHHAS [1€Yb
[IpakTuueckue paboTHI. N3yuenue
4315 MarHUTHOTO TIOJII KAaTYIIKH C TOKOM.

HccnenoBanue OeHCTBHS  MOCTOSHHOTO

MaravTa Ha paMKy C TOKOM. HccnenoBanue




SABJICHUA BHGKTpOMaFHHTHOﬁ HHAYKIUU

KOJIEBAHWA 1 BOJIHBI

5.1

###PartHH#MEX AHNYECKUE U DJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

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

KoJe0aHuit

5.1.2

[IpyxxunHHBIM MasTHHK. MaTeMaTH4ecKuit

MasTHHUK

5.1.3

VYpaBHEeHHE TapMOHMYECKHX KOJEOaHMII.
KunemaTnueckoe 31 JTAHAMUYECKOE

OIHMCaHue KOJIeO0AaTENLHOIO ABHKEHUS

5.1.4

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

CKOPOCTH M YCKOPEHUS

5.1.5

KonebGarenbupiii  koHTYp.  CBOOOAHBIC
JJIEKTPOMAarHUTHBIC KoJieOaHust B
UJCATLHOM  KOJICOATCIIbHOM  KOHTYpE.
AHAJIOTUST MEXKIYy MEXaHUYCCKUMHU M
3JIEKTPOMArHUTHBIMH KOJIEOAHHMSIMH.

®opmyna Tomcona

5.1.6

3aKoH COXpPaHCHUA SHEPIrUU B HACAIIBHOM

KoJie0aTeIbHOM KOHTYpPC

5.1.7

BoinyxeHHBIE MEXaHUYECKUE KoJeOaHusl.
Pesonanc. Peszonancnas KpHUBasl.
BrinyxaeHHsbie AJIEKTPOMArHUTHBIE

KoJIeOaHusl.

5.1.8

Ilepemennbiii  TOK.  CHHYyCOMIAJIBHBIN

HepeMeHHLIﬁ TOK.

5.1.9

MoIHOCTh NEPEMECHHOTO TOKa.
AMHJII/ITYJIHOC n HeﬁCTByIOLHCC 3HA4YCHHC

CHJIbI TOKA U HAITPSXKCHU A




5.1.10

Tpaucdopmarop. [IponusBoacTBo, nepegaya
U NOTpeOJICHUE 3IEKTPUUYECKO SHEPrum.
OKOJIOTUYECKHE PUCKHU IPU MPOU3BOJICTBE
IEKTPUYECKOU DHEPIUH. KynsTypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B

HOBCEIHEBHOU KU3HU

5.1.11

Texnuueckue ycTpoiicTBa: ceiicmorpad,
3JIEKTPUYECKUN 3BOHOK, JINHUA

QJICKTponepeaavd

5.1.12

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

KOHJIEHCATOPa, KaTyIIKU U pe3rucTopa

5.2

#H##PartHHMEX AHNYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

5.2.1

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

[Tonepeunsle ¥ MPOI0JIbHBIE BOJTHBI

5.2.2

###Par### Nurepdepennusa u audpaxiys

MEXaHUYCCKHUX BOJIH

5.2.3

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

BricoTta Tona. TeMOp 3ByKa

5.2.4

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

B 3HeKTp0MarHHTHOfI BOJIHC B BAKyyM¢€

5.2.5

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

OJICKTPOMAIrHUTHBIX BOJIH

5.2.6

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

TEXHUKE U OBITY




5.2.7

[IpyHUMOBI paguoCcBsI3U M TENEBUACHUS.
Pannonoxanusi. DNeKTpOMarHuTHOE

3arpsi3HEHHUE OKPYKAIOIICH CpeIIbl

5.2.8

TexHnu4ecKkue yCTpPOWCTBA: MY3bIKAJIBHBIC
UHCTPYMEHTBI, YJIBTPa3BYKOBAsI
JUAarHOCTHKa B TEXHHUKE M MEIULIHHE,
panmap, panuoONpUEMHHK, TEJEBU30D,

aHTeHHa, TenegoH, CBU-neus

5.3

H#H#HPar#H#OIITUKA

531

[IpssMonMHEHOE pacnpoCTpaHEHUE CBETa

B OJIHOpOJHOM cpene. JIyu cBera

5.3.2

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

3epKaiie

5.3.3

IIpenomiienne cBera. 3aKOHBI MPETIOMIICHUS
CBETA. AOGCOJTIOTHBIN MOKa3aTelb

IMPECIOMIICHUSA

5.3.4

[Tommoe BHYTpPEHHEE OTpaKEHUE.
[IpenenbHbIld yroJl MOJTHOTO BHYTPEHHETO

OTpaAXKCHUA

5.3.5

Hucnepcusi  cBera. CnoXHbBIM  COCTaB

ocnoro cBeta. L{Bet

5.3.6

Cobuparonue ¥ pacceuBarolllne JMH3bI.
Tonkass nuH3a. DOKYyCHOE paCCTOSHUE H
ONTHYECKass  cuja  TOHKOW  JIMH3BL
[TocTpoenne nzobpaxkeHuii B cOOMparommx
U pacceuBarouux JuH3ax. Dopmyna
TOHKOM JUH3bI. YBEIWYCHHE, TaBacMoe

JIMH30U

5.3.7

Hpez[enbl IMPUMCHUMOCTH FCOMeTqueCKOﬁ

OIITUKHU

5.3.8

Wntepdpepennuss  cBera.  KorepeHTHbIe
HCTOYHUKHU. Ycnosus HaOIrI01eHUS
MaKCUMYMOB u MUHHMYMOB B

UHTEepPEPEHIIMOHHON KapTHMHE OT JBYX




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

Hudpakmus  cera.  Judpakuuonnas
pemérka. YciaoBue HaOMIOACHUS TIABHBIX
5.3.9 MaKCUMYMOB npu NaJeHuN
MOHOXPOMAaTHYECKOTO CBeTa Ha

T(QPaKIUOHHYIO PEIIETKY

5.3.10 [Monsipu3anus cBera

TexHu4eckne yCTpOMCTBA: OYKH, JyIa,

¢doToanmnapar, NPOEKIMOHHBIN ammapar,

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

312 nokasarens npenomicHus. Mccnenosanue
5.3.1

CBOWCTB  M300pakeHWM B JIMH3aX.

HabGmronenue aucnepcun cBeTa

DJIEMEHTBI CITIELIUAJIBHOM TEOPMM OTHOCUTEJIBHOCTH

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

MPUHIIMIT OTHOCUTEIBLHOCTH DUHIITEHHA

OTHOCHUTETTLHOCTH OJTHOBPEMEHHOCTH.
6.2 3aMelUIeHHEe BPEMEHM M COKpAaILEHHUE

JUINHBI

6.3 DHeprus ¥ UMIYJIbC CBOOOHOM YaCTHIIBI

CBsi3b Macchl C JHEPrHed M UMITYIHCOM
6.4 CBOOOJHON YaCTUIBl. DHEPrus IMOKOs

CBOOOIHOM 4aCTHULIBI

KBAHTOBAS ®U3UKA

7.1

#i##HPar###JIEMEHTBI KBAHTOBOM OIITUKU

®otonsl. Popmyna Ilnanka cBsa3u 3HEprun
7.11 doroHa ¢ ero uyacToTod. OIHeprus u

UMITYJIbC GOTOHA




7.1.2

OtkpsiThe U uccienoBanue Gorodddexra.

OnbIThI AT. CroieroBa. 3aKOHEI

dororddekra

7.1.3

YpaBHeHue DOHHIITENHA IS

dororddexra. «KpacnHas TPaHUIIA»

dotorddekra

7.1.4

Hasnenue ceera. OnbiTel [1.H. Jlebenera

7.1.5

XUMHYECKOE JIEMCTBUE CBETA

7.1.6

TexHUYeCKHEe YCTPOMCTBA: (DOTOIIIEMEHT,
dboTomaTUHK, COJIHEYHAs Oarapes,

CBETOIUOT

7.2

CTPOEHUE ATOMA

7.2.1

Mogens atoma TomcoHa. OMBITEI
Pezepdopna mo uccneoBaHui0 CTPOSHUS

aTomMa. HnaHeTapHaﬂ MOJ€CJIb aTOMa

71.2.2

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

OHEPIrur aroMa BOAOpOJa

7.2.3

BomnHoBEIe cBo¥icTBa 4acThll. BOJHEI Ie
Bporiins. KopnyckynsipHo-BOJHOBOM
nyanu3Mm.  Jludpakius SJIEKTPOHOB Ha

KpucTajiilax

71.2.4

CroHTaHHoe H BbIHYXXJICHHOC H3JIYUCHUC.

YcTpoiicTBO U pUHIMIT pabOTHI J1a3epa

7.2.5

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

KOMIIBIOTED

7.2.6

[Ipaktuyeckue  pabotel.  HaGmonenue

JINHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

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

QJICMCHTAPHBIX YaCTUL]




7.3.2

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

PAAUOAKTUBHOCTU HA JKUBBIC OPraHU3MbI

7.3.3

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

anapa. 3oTonsl

7.3.4

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

pacmnana

7.3.5

OHeprusi CBSI3M  HYKIOHOB B sJpeE.

Snepubie cunbl. Jledekt Macchl sapa

7.3.6

Snepupie peakumu. JleneHue W CHHTE3

aaep

7.3.7

S nepHbriit peaxkTop. TepMosiiepHbIi
cunte3. [lpoGrembl U  MEPCHEKTUBBHI
SIEPHOM  DHEPreTHKU.  IJKOJOTHUYECKUE

ACIICKThI ﬂﬂepHOﬁ OHECPICTUKHU

7.3.8

OnemeHTapHble  YacTulbl.  OTKpbITHE
MO3UTPOHA. OyHaaMeHTalbHbIE

B3aUMOIEUCTBUA

7.3.9

TexHudyeckue  YCTpOWCTBa:  JO3UMETP,
KaMmepa Bunbcona, smepHBId peakTop,

aroMHasa 0oMm0a

7.3.10

[Ipaktuueckue paboTel. MccnempoBanue
TPEKOB YaCTHIL (o TOTOBBIM

doTtorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mgnoro ne6a. CozBe3nus, spKue

3Bé3I[BI, IJIaHETHI, UX BUIAUMOC IBUKCHUC

8.2

Conneunas cucteMa. IlmaHeTel 3eMHOI




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

testa COJTHEYHOM CUCTEMBI

8.3

Comnne, ¢otochepa wu  armocdepa.

CotHEeUHAas aKTUBHOCTH

8.4

Wcrounuk sueprun CosiHua u 3B€371

8.5

3BE31bI, MX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETHMMOCTb, Paauyc, TeMIIEpaTypa,
170:¢ B3aUMOCBSI3b. Huarpamma
«CTIEKTPAJBHBIA ~ KJIacC — CBETUMOCTHY.
3BE3abl  IJIABHOM  TOCIIENOBATEILHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTBb» IS

3BE3/] TJIABHOM MMOCIIEA0BATEILHOCTH

8.6

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

3BE31. DTaIlbl )KU3HU 3BE3NT

8.7

Mneunsii  Ilytb — Hama [amakTtuka.
CnupanbHas CTPYKTypa lanaktukwu,
pacnpeneneHue 3BE3N, Traza M TBUIM.
[Tonoxenne wu nBwkenue ConHua B
['amaktuke. Ilmockas wu  cdepudeckas

IMOACHUCTEMBI I'amakTuku

8.8

Tunelr ramakTuk. PaguoramakThkd U

KBazapbl. UEpHBIE IBIPHI B A/Ipax rajJakTHK

8.9

Bcenennas.  Pacmiupenne — BceneHHOM.
3akoH Xa00ma. PasOeranune rajgakTHK.
Boszpact u pamuyc Bcenennoit, Teopus
bonbmoro B3peBa. Mogens «ropsuen

Bceenennoin». PennkroBoe nsnydenue

8.10

MacmtabHast ~ cTpykTypa  Bcenennoil.
Meraranaktuka. Hepeménnbsie npoOiemsl

ACTPOHOMHU




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

1. ®usuka, 10 knacc/ Mskumes I'.4., byxosies b.b., Corckuit H.H. oz
penakmueit [laphentreBoit H.A., AkiinonepHoe obmiectBo «M3aaTenbcTBO
«IIpocsewenue»

2. ®usuka, 11 knacce/ Mskues I'.J1., byxosnes b.b., Yapyrun B.M. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obmiectBo «M3aaTenbcTBO

«HpOCB@IIICHPIC»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA

1. ®usuka. [Toypounsie pa3pabotku no yueonuky 10 kmacc. Caypos FO.A. Uz.
[Ipocenienue , 2023.

2. ®usuka. [loypounsie pazpadbotku no yueOnuky 11 xmacc. Caypos FO.A. Uzn.
[Ipoceenienue , 2023.

3. O®wusuka. Paboume mporpammer. 10—11 xmacc. ba3oBwiii u yriyOnéHHBIN

ypoBHHU. [llatanuna A.B., U3a. IIpocsemenue , 2023.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubaunoreka I{OK https://m.edsoo.ru/7f41c97c
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