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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOTO YypOBHSI Ha YPOBHE CPEAHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMH K pe3ysbTaTam
OCBOEHHS OCHOBHOUM 00pa3oBaTesNbHON Mporpammsl, mnpeactaBieHHbix 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 MPOTPaAMMBI.

Copepxanue mnporpaMMmbl 1o (u3uMKe HampaBieHO Ha (HOPMHUpPOBaHUE
€CTEeCTBEHHO-HAYYHOU KapTUHbl MHupa oOyuawomuxcs 10-11 xmaccoB mpu
oOydyeHHH X Qu3rKe Ha 6a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-/ESITEIbHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusiM OI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKKe€ YUYHUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHBIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3Y4YeHHs] (U3UKM HAa YPOBHE CPEIHEro OOIIero
o0pa3oBaHus, MJIAHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca (M3MKH: JIUYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

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

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMUS;

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
3HaHUN 00 okpy:xaromem mupe. IlkonpHBIN Kype PU3NKN — cUCTEMOOOpa3yoni
JUIS €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, MOCKOIbKY (PU3UUECKHE 3aKOHbI
JIe)KaT B OCHOBE TMPOIIECCOB U SIBJICHUHN, H3y4YaeMbIX XHMHEH, OMOJIOrHeH,
bu3mdeckoii reorpadueri u  acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
OpUMEHEHUE (QU3MYECKUX 3HAHUWA  ONpeeNsseT XapakTep U Pa3BUTHE
pa3HOOOpa3HBIX TEXHONOTMH B cdepe DSHEpPreTHUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4eHHs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
W3yuyenne (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBAHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOydarommxcs, B (pOpMHpOBaHHE YMEHHH MPUMEHSThH
HAYYHBIA METO]] IO3HAHUS MIPH BBIIOJHEHUN UMHU YU€OHBIX UCCIICIOBAHHA.

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



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

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW Marepuan Kypca (GU3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus nOpeanojaracT HCIOJIb30BaHHUE
I'YMaHUTApHOTO TOTEHLMAaNa (U3MYECKON HAyKH, OCMBICIICHHE CBSI3M pPa3BUTHUS
¢u3uku ¢ pa3BuUTMEM OOIIECTBA, a TaKkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

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

Hoes skonoeuzayuu peanusyeTcsi TOCPEACTBOM BBEACHHUS DJIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHMKH M TEXHOJOTHU, a TakkKe OOCYXKIECHHUS
po0JIeM palOHAIBHOTO MPUPOIOTIONB30BAHUS U IKOJIOTHUECKOM 0€301MacHOCTH.

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 INPEACTABICHUSIX O IMPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CHCTeMHO-IeSITEIbHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluU SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YyJaroniuxcs.
s 6a3oBoro ypoBHS Kypca GU3HKM — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTaTBHBIX KpPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB U JIAOOpAaTOPHBIX padoT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIMCOK YUYCHHYECCKUX
NpaKTHYECKUX paboT. BriaeneHue B yka3aHHOM IepedHe JabopaTOpHBIX padoT,
IPOBOJUMBIX JJII KOHTPOJS M OLEHKH, OCYIIECTBIAECTCS yYaCTHUKaMH
00pa30BaTeIbHOrO IMpoLecCa HCXOJsS U3 OCOOCHHOCTEW TMJIaHUpPOBAHUS H
ocHamleHuss kaOuHeta ¢usuku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUMMHCS YMEHHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIIEIOBAHUS
3aBUCUMOCTEH (PU3MYECKUX BEJIMYMH W IOCTAHOBKY OIBITOB II0 IPOBEPKE
MPEII0KEHHBIX TUITOTES.

bonbiioe BHMMaHWE yIENSETCS PELIEHUI0 PacdETHBIX M KauyeCTBEHHBIX
3anad. IIpu 3TOM A1 pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJauyd C SIBHO
3aJ1aHHOM (PU3UYECKON MOJIEIIBIO, TO3BOJISAIOIINE IPUMEHSITh U3yUYEHHbIE 3aKOHbI U



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

B coorBerctBum ¢ TpeboBanusmu PDPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIIeUeHUI0 Yy4eOHOro mpoiiecca 0a30BbIi YpPOBEHb Kypca
bu3UKHM HAa YPOBHE CPEIHETO OOIIEro 00pa30oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PM3WKH WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOHWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOIO IMHUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HEeoOXoauMoe J1labopaTopHOe OOOpYJOBAaHME ISl BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YUYSHUUYECKUX MPAKTUYCCKUX PabOT U JEMOHCTPAIIMOHHOE
o0opy10BaHUE.

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

JlaGopatopHoe oOOpynOBaHUE [JIsi YYCHHUYECKUX MPAKTUYECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemaTuueckue KOMIUIEKTHI
71a00paTOpHOTO OOOPYIOBAHMS JIOJKHBI OBITh IMOCTPOSHBI Ha KOMIUICKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IM(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUU SIBIISFOTCS :

e (opmupoBaHue uHTEpeca M CTPEMIICHHS OOYYaIOIIUXCS K HAydYHOMY
U3YYCHHUIO TPUPOJBI, Pa3BUTHUE WX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI];

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

e (opmMupoBaHHEe HAyYHOTO MHPOBO33PCHHsI KaK pe3ylbTaTa H3yYCHUS
OCHOB CTPOCHHMsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

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

e (opmupoBaHue mpeACTaBICHUN O poiu (DU3UKKA JUISI PAa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TCXHUKH 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, TEOpHsIX, BKJIIOYAs MEXaHUKY,
MOJIEKYJISIPHYIO (DU3UKY, OAJIEKTPOJUHAMUKY, KBAaHTOBYI (HU3UKY U
AJIIEMEHTBI acTPOPU3UKH;

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

e OCBOEGHHME CIIOCOOOB pEHIeHUS 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 BIUSHUS Ha OKPY’KAIOIIYIO
cpeny;

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

e CO3[IaHUE YCIIOBUU [IJISl Pa3BUTHUS YMEHMI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

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

[Ipeqmaraemeiii B mporpamme 1o (Qusmke mnepedeHb Ja0opaTOpPHBIX U
NPAKTHYECKUX pabOT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAET BBHIOOD
NpOBEJICHUsI JTA0OPATOPHBIX pPabOT W OMNBITOB C YYETOM WHAMBUIYaTbHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbI HAYYHOI'0 ITO3HAHUS

®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 3aKOoHbl U TeopuH. ['paHuIbl TPUMEHUMOCTA (U3MUYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

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

Llemoncmpayuu

AnanoroBeile U UU(POBbIE HM3MEPHUTEIbHBIE NPHUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxka

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

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

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

CBoOoaHoe mazeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

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

TexHuueckne YCTpOMCTBA M NPAKTUYECKOE MNPUMEHEHUE: CIUAOMETP,
JNBH>KEHUE CHAPSAIOB, LIEMTHBIE U PEMEHHBIC NTEPEAAYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoOpazoBaHue NBUKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXE U B pPa3peKEHHOM MPOCTPAHCTBE.

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



N3mepenue yckopeHust CBOOOTHOTO MaICHUS.

Hanpagnenne ckopocT Ipu ABUKEHUHU MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3ydyeHrne HEpaBHOMEPHOTO ABMXKECHHUS C LIEJIbIO ONMPEICICHUS MTHOBEHHOM
CKOpOCTH.

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

N3yyeHune nBUKEHUS MIapuKa B BA3KOU KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

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

Macca Ttena. Cuna. [Ipunnun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuanbHON TOUkU. Tperuit 3akoH HeroTOHA 1151 MatepuaibHbIX TOUEK.

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

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

Tpenue. Buasl TpeHus (Mokosi, CKOJbkeHUs, kaueHus). Cuna tpenusi. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBXKEHUS U cujia TpeHus nokos. KoadduumeHt tpeHus.
Cuita conpoTUBIIEHUS MPU IBXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarensHOE M BpaniaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

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

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

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aMMO/ICHCTBYIOIINUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHSI.

Yuenuueckuii sxkcnepumenm, nabopamophwvie pabomwi

N3yuenne nBuxeHus: Opycka 1o HaKJIOHHOM IIOCKOCTH.



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

HccnenoBanue yciioBUii pPaBHOBECHUS TBEPAOTO TENA, HUMEIOLIETO OCh
BpalleHUs.

Tema 3. 3akoHbl cOXpaHeHUA 6 MEXAHUKE

Nmnynbe MatepuanbHOM TOUKM (Teja), CHUCTEMbl MATEPUANIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIYJbca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4ykH. TeopemMa 00 HW3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas SHEPTHUs. [ToTennuanbHas SHEPTHS yIpyro
nedopMUpoBaHHONW  TpYyKuHBL.  [loTeHIManpHass dSHeprust Tena  BOJIW3HU
NOBEPXHOCTH 3E€MJIU.

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

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

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

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo1 MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3yuyenue abCONMIOTHO HEYNPYroro ynaapa C MOMOIIBIO ABYX OJMHAKOBBIX
HUTSAHBIX MAaATHUKOB.

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

Pazagea 3. MosekyasipHas pu3suka ¥ TEpMOAMHAMMKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

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

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



Mopens  upeampHOro rasza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETUYECKOW TEOPUU HJCATbHOrO Tra3a. AOCONIOTHAas TeMreparypa Kak mepa
CpeHEW KWHETHMYECKOW SHEPruM TEIUIOBOTO ABWKEHUs dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3akoHbl. YpaBHeHue MeHnaeneeBa—Kianeipona.
3akoH [laneroHa. M30mponeccsl B UI€aTbHOM Ta3e C MOCTOSHHBIM KOJUYECTBOM
BemecTBa. ['paduueckoe mpencTaBIeHUE H3OIMPOLIECCOB: HM30TEPMa, H30X0pa,
n3o0apa.

TexHudeckue yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

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

OnpiTel 10 MU PY3UN )KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita HTepHa.

OMBITHI, JTIOKa3bIBAIOIIIHE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJICHCTBHS.

Mogens, HIUTIOCTPUPYIOLIAs TPUPOY JAABIEHUA ra3a Ha CTEHKU COCYya.

OnpITel, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

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

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocrogbt mepmoOuHamMuKu

TepMoauHamuueckas cucteMa. BHYTpEHHssI 3HEPrusi TEPMOJUHAMUYECKOU
CUCTEMBI U c1ioco0bl €€ n3meneHus. KomndaecTBo TernoTel u padota. BHyTpeHHss
SHEpPrusi  OJHOATOMHOIO  UJA€aJbHOro  raza. Buasl  Temonepenayu:
TEIJIONPOBOJHOCTh, KOHBEKLIMS, U3TyUYEHUE. Y IeIbHas TEIJIOEMKOCTh BEILECTBA.
KonnuecTBo TEMmnoThl Npu TEIIoNepeaye.

[lonsiTue 00 aauabatHOM mporecce. llepBhiii 3aKOH TEPMOJUHAMUKHU.
[IpumeneHnne mepBOro 3akoHa TEPMOJWHAMUKH K HM3omporieccam. [ 'padudeckas
UHTEpIpeTanus paboThl rasa.

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

TermoBble  MamumHbl.  [IpUHOMIBIL  OEWCTBUA  TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi >Hepruv B TEIJIOBbIX MamuHax. KoadduuueHt mone3Horo
nercTBus TeroBor MamwmHbl. [ukn Kapro m ero ko3g@uiueHT Mmojae3Horo
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TEIIOIHEPTETUKH.



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

Jlemoncmpayuu

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

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiT 1Mo anuabaTHOMY pacHIMPEHHIO0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATETIS.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3Mmepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanus eeuwjecmea. Pazoevle nepexoonvl

[TapooOpa3zoBanue u koHaeHcarus. Vcnapenne u kuneHue. AOGCONIOTHASI U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld map. YaenbHas TEIIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctamoB. JKunkue kpucrtamisl. CoBpeMeHHblE Marepuaibl. llnaBneHue u
KpUCTaITU3anus. Y ienbHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJTOPUMETP, TEXHOJOTHH MOJIYUYEHUS COBPEMEHHBIX MAaT€pHUaJOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM J1aBJICHUHU.

Crioco0bl u3MepeHus BIAXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTaJlIOB.

Vuenuueckuii sxcnepumenm, 1abopamoprsie pabomol

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. DiieKTpoAMHAMHUKA
Tema 1. dnekmpocmamuka
ONeKTpu3auus Tell. OJIEKTpUYECKUWi 3apsa. JlBa BuIa 3JIEKTPUYECKHUX
3apsaoB. [IpOBONHUKM, AMANEKTPUKH W MOJYNPOBOAHUKHA. 3aKOH COXPaHCHUS
3JIEKTPUYECKOTO 3apsiaa.
B3aumopericteue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUIN 3apsI.
Onektpuueckoe mnoisie. Hanpsoxk€HHOCTh  anektpuueckoro moisa.  [IpuHiun



CYIIEPHO3UIUMN DIIEKTPUYECKUX IOJIeU. JIMHUM HANPSKEHHOCTU DIIEKTPUYECKOTO
TOJISL.

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

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh MIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsHKEHHOT0 KOHIEHCATOPa.

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

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HARNEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaThyecKas 3aluTa.

JIMPEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOIO KOHAEHCAaTOpa OT IUIOLIAIu
IJJACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuit mok. Toku ¢ paznuunvix cpeoax

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

Hanpsixxenne. 3akon OMa i1 yyacTka LEMu.

DNEKTPUYECKOE COMPOTUBJIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MAPAILICIBHOE, CMEIIAHHOE COETMHEHNE POBOIHUKOB.

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

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

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

DNEeKTpUYeCKU TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

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

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



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

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

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HANPSIKEHHUS.

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

CwmelraHHoe COeJMHEHUE MPOBOTHUKOB.

[Ipsamoe wu3MepeHue »dieKTpoaABMXKylIed cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTH COMIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OIHOCTOPOHHSS TPOBOJUMOCTD JUOJA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMemaHHOIO COEIMHEHHS PE3UCTOPOB.

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

HaGmonenue snekTpoiusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISIETCS C
y4E€TOM COJIEpKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ll C KypcamMu MAaTE€MAaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

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

Mamemamuka: penieHUE CHCTEMbl YpPAaBHECHMI, JHMHEWHas (QYyHKIHS,
napabona, runepOona, ux rpaguku W CBOKWCTBA, TPUTOHOMETPHUECKHE ()YHKIIHH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTIOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MTPOEKIIMU HA OCU KOOPAUHAT, CIIO)KEHUE BEKTOPOB.

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

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIApPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEN, XUJIKOCTEU WU



ra3oB, JJEKTPUYECKHE CBOKWCTBA METAJJIOB, JJIEKTPOJUTHYECKAs IUCCOLHALIMSA,
rajbBaHUKA.

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

Texnonoeus: npeobpa3zoBaHUE IBIKEHUN C HUCIOJIL30BAHHEM MEXaHHU3MOB,
y4€T TPEHUS] B TEXHUKE, MOAIIMIIHUKHA, HCIOJb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET M Jpyrue), JBUTATE]Ib BHYTPEHHEIO
CropaHusi, mapoBasi TypOvHa, ObBITOBOIN XOJOAWIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUH
MOJYy4YEHUsI COBPEMEHHBIX MATEpPUAJIOB, B TOM YHUCJIE HAHOMATEpPUAIIOB, W
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpUOOpPOB,
KCEPOKC, CTpYUHBII MIPUHTED, 3JIEKTPOHATPEBATEIbHBIC puOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAaHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. IneKmpomazHuUmMHas UHOYKYUA

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

MaruutHoe TOJI€ MPOBOAHMKA C TOKOM. KapTuHa JMHHI WHAYKIUU
MAarHUTHOTO MOJisi JJIMHHOTO MPSAMOr0O MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHUKA, KaTyIIKU ¢ TOKOM. OmnbIT OpcTeaa. BzauMmoaelcTBue mpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOJyJib U HallpaBJieHUE. [[BHKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJHOM MarHuTHOM Itoje. PaGoTa cunbl JlopeHma.

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

BuxpeBoe »iekTpuyeckoe moJie. IDIEKTPOABUKYIIAs CHIIa WHIAYKUHH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MATHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIA KaTYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M NPAKTUYECKOE MPHUMEHEHHUE: IOCTOSIHHbBIC
MAarHuThbl, 3JEKTPOMArHUTHI, AJIEKTPOABUTATEIb, YCKOPUTEIU 3SIEMEHTAPHBIX
YaCTHUILl, THAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MAarHUTHOTO 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, nabopamopmsie pabomol

N3ydeHre MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue 1eicTBUS MOCTOSHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue sBIEHUA 3JIEKTPOMAarHUTHOW HHAYKIUU.

Pa3pnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUmMHblE KOJ1eOAHUA

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYeCKHe  KoseOaHMUs.
'apmonnyeckue konebanus. [lepuon, vacrora, ammiauTyna u ¢asza KoieOaHHil.
[IpyxuHHBI MadgTHUK. MaTeMaTU4eCKUd MASTHUK. YPaBHEHHE TapMOHUYECKUX
kosieOanuii. [IpeBpaliieHre SHeprun Py rapMOHUICCKUX KOJICOAHMSX.

Konebarenbubiii koHTyp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIC KOjJeOaHUS B
UJCATHHOM KOJIe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMA  KoJeOanusimu. Dopmyna Tomcona. 3akoH coXpaHEHUS
SHEPTUU B UJCATHHOM KOJIe0ATETHHOM KOHTYPE.

[IpencraBienne o 3aTyXaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeiHYXeHHBIEC 3JI€KTPOMArHUTHEIE KOJIEOaHNUS.

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

Tpaucdopmarop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKHUE PUCKU MPHU MPOU3BOJCTBE 3JieKTpodHepruu. KymnbTypa
MCIIOJIb30BaHUS AIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

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

Jlemoncmpayuu

UccnenoBanne mnapamMeTpoB KoJeOaTEIbHONW CUCTEMbl (NMPYXKUHHBIM WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne CBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIEKTPOMArHUTHBIX 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 U MaccChl rpy3a.

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

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60Hbl

MexaHudeckue BOJHBI, yclioBUa pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHHsi W JUIMHA BOJIHBL. [lomepeuHble W MPOJOJIbHBIE BOJHBI.
WNuTtepdepenius u nuppaxius MEXaHUIeCKUX BOJH.

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

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

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

[TpuHUMIIBI paguOCBA3U U TeNEBUICHUS. Pannonokanus.

DNEeKTpPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

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

Jlemoncmpayuu

OObpazoBaHue 1 pacpoCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpaskeHus ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniiny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOU PE30HAHC.

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



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesIoMJIeHUE, NMoAspu3anus, udpakuus, UHTEPPEPEHLIHS.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. lIpsaMonuMHENHOE paclIpoOCTpaHEHUE CBETa B
ogHOpoaHoOuU cpene. JIyu ceera. ToueuHbIi HCTOYHHUK CBETA.

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

[Ipenomiienue cBeta. 3aKoHbBI MPETOMIICHUS CBETa. AOCOIMIOTHBIN MOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. lIpeaenbHbId yroa MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

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

ColOuparomue W pacceuBaronue JuH3bL. ToHkas mauH3a. DOKycHOe
paccTosiHUEe W ONTHYEeCKas Cuiia TOHKOW JMH3BL. [locTpoeHue wn3o0pa)keHuil B
coOMparIMX U pacceuBaronux JuH3ax. opMyna TOHKOW JIMH3BI. YBEIUYCHUE,
JlaBaeMoe€ JINH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONITHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

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

[Tonmsapuzanus ceera.

TexHudyeckue ycTpoWCTBA W MPAKTUYECKOE NPUMEHEHHE: OYKH, JIyna,
doToanmapar, NPOEKIMOHHBIN ammapaTr, MHUKPOCKOI, TEJIeCKOI, BOJOKOHHAS
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

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

[TonHOe BHyTpeHHEE OTpaxkeHne. Moienb CBETOBOAA.

UccnenoBanne cBOMCTB U300pa’KeHU B JIMH3aX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHnm CBeTa.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnexkTpa ¢ MOMOIMIBIO IPU3MBI.

[Tonydyenue ciekTpa ¢ TOMOIIBIO AUPPAKITHOHHON PEIIETKHU.

HabGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomoi



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

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

CBs13b MaccCHI C 3HepI‘HefI U UMITYJIbCOM pCHHTI/IBI/ICTCKOﬁ HqaCTHUILBI. QHGPI“I/ISI
ITOKOA.

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

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

JaBnenue ceera. Onwitel I1. H. JIeGenena.

XHUMHYECKOE JICHCTBHE CBETA.

TexHuueckne ycTpoicTBA W TMpPaKTUUYECKOE MpPUMEHEHHUE: (POTOIEMEHT,
dboTomaTunk, coiHeuHas 6arapesi, CBETOIUOI.

Jlemoncmpayuu

®dotor(deKT Ha yCTAaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuro o -4acTHIIL.
IInanerapnas mogmens aroma. lloctynatel bopa. M3nydyeHune w mnoriounieHue
(GOTOHOB TpHW Mepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyroun. Bumawl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

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

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckue YCTpOWCTBA M MNPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmonenue nuHeMvaThiX CIEKTPOB U3TYUCHUSI.

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. HykmonHas monens sapa [eiizenbepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30tonsl.

Anbda-pacnan. OJEKTpOHHBIA UM TO3UTPOHHBIM OeTa-pacman. [amma-
U3JydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.

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

Anepnsie peakuuu. Jlenenue u cUHTE3 SAEP.

Anepnsiii peaktop. TepMmosimepHbiii cuHTe3. [IpobOiieMbl M MEPCIEKTUBBI
AIEPHON SHEPreTUKUA. DKOJIOTUYECKUE ACIIEKThI SAEPHON YSHEPTrETUKHU.

DneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

Mertonbl HAOJIIOICHHS ¥ PETUCTPALIUN AIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaabHbIe B3auMoeicTBUSA. EAMHCTBO (hu3nyecKkoi KapTUHBI MUpa.

TexHu4eckne ycTpOHCTBa M MPAKTUYECKOE MPUMEHEHHUE: JO3UMETP, Kamepa
Buinibcona, siaepHbIi peakTop, aToMHas 6omMo0a.

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOIIUX YACTHIL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Dtansl pa3BUTHS acTpoHOMUU. [IpukiagHOe U MUPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMMUH.

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

ComnHeuyHas cucTema.

Connue. ConHeuHas akTHBHOCTh. McTounuk sHeprum CosiHIIa U 3BE3I.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIABHOM IOCIENOBAaTEIBbHOCTU. BHyTpeHHEe cTpoeHue



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

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxkenne m nBuxkenue ConHua B
IN'anaktuke. Tunel rasakTuk. Paguoranaktuky U kBasapbl. UEpHBIE ABIPHI B A1pax
rajakTHK.

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

Macmtabnas crpyktypa Beenennoit. Meraranakruka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmronenust HeBOOpYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPUJIOXKEHUH NIl omnpeeleHs] OJI0KEHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/BI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maromuiee NOBTOPEHNE

Pons ¢u3ukm wW acTpOHOMHUHM B DKOHOMHUYECKOM, TEXHOJOTHUYECKOM,
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 psIIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBS3H

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

Meosicnpeomemnvle nonsamus, CBSI3aHHBIE C U3YYEHHEM METOJIOB HAYyYHOTO
MO3HAHUSA: SBJICHUE, HAy4HbIH (akT, rumore3a, (u3uyUecKkas BEIWYWHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECIINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelleHHE CUCTEMbl YPAaBHEHHUM, TPUTOHOMETPUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IMPOEKIMHA HA OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJEMEHTAPHBIX (YHKIHMM, TPHU3HAKA TOJ00WS TPEYroJbHUKOB,
OTIpeJIeIICHHE TUIONIAIN TIIOCKUX (Puryp u 00BhEMa Tel.

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

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAsA CTPYKTYpa TBEPABIX
TEN, MEXaHW3Mbl OOpa30BaHUs KPUCTAIIIMYECKOW PEIIETKH, CHEKTPaJbHbIN
aHaJn3.



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

Texnonocua: JTMHUM DIEKTPOIEpEAad, TIEHEPATOp IIEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHASA II€4Yb, pPanap, PaIHONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHoOro mpenmera «®Pusmka» Ha YPOBHE CpEIHEr0 OOIIEro
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIbTATDI

JIM4HOCTHBIC PE3YyIbTAaThl OCBOCHUS yueOHOro npeamera «Du3nukay JT0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBa, paclIupeHUue >KU3HEHHOTO
ONbITa U OMNbITA JICSITEILHOCTH B MPOIIECCE Peaau3allid OCHOBHBIX HAIpaBJICHUMN
BOCIUTATEILHOU €S TEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

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

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEN;

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

yYMEHUE B3aHMOJIECTBOBATH C COLIMAIbBHBIMU UHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSI:

c(hopMUPOBAaHHOCTH POCCUUCKOM TrPaKTaHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOILICHHWE K TIOCYJapCTBEHHBIM CHUMBOJAM, JOCTHKEHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTINTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TTOBEICHNS;

CIIOCOOHOCTh OIICHWBATh CHUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTUPYSACh HA MOPaJbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YMHCIE B
NESTENLHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOWUMUBOTO OYIYIIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

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



5) Tpy/10BOT0 BOCIIUTAHUSI:

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

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO M caMO0Opa30BaHUIO B 00JaCTU
(bU3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIUTAHHUS:

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

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

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

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

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

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

METANPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeilicTBHS
ba3oBble Jornueckue AecTBUA:
CaMOCTOSITETFHO  (OPMYIMPOBATh M aKTyaJlM3WpOBaTh  MpoOsieMy,
paccMmarpuBaTh €€ BCECTOPOHHE,
OTIpENEeNTh IENU JACSITeIbHOCTH, 3a7aBaTh MapaMeTpbl W KPUTEPUU HX
TOCTHKEHUS;
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTHBOPEYUST B  pPacCMaTPUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh TUTAH PEIICHUS MPOOJIEMBI ¢ YU4ETOM aHaIN3a MMEIOITUXCS
MaTepHAbHBIX 1 HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJISIM, OIICHUBATh PUCKH TMOCIIEACTBUH S TEIHHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJILHOTO 1 KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOIIEM.
Ba3oBble ucciienoBaTeibcKue eiCTBUSA:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIOUYEBBIMU TMOHSITHIMU M METOIAMH
(pu3HUECKON HAyKU;



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

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

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

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

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

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

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

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

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

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

Pab6ora ¢ undgopmanmeii:

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

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CPEICTBA  HMHMOPMAIIMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEIIEHUH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN HOProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, pPecypcocOepekeHusi, MPaBOBBIX ©  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpAs ONTHUMAIBHYIO
dopmy mpencTaBiIeHUS U BU3YyaTU3aIUH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHUA:
OCYLIECTBJIITh  OOILEHHE HAa ypokax (U3UKM HW BO BHE-YPOUHOMU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CUTyallUd M  CMAr4arh
KOH(DJIUKTBHI;

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

[IOHUMAaTh Y HCIOJI30BaTh NPEUMYIIECTBA KOMAHAHOW U MHIAUBUAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX IEHUCTBUU C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXK0I'0 YCHA KOJUICKTUBA,

IIPUHUMATHh  L[EJIM  COBMECTHOW  JEATENIbHOCTH, OPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUA 10 €€ INOCTHKEHHUIO: COCTaBJIATH IUUIaH JIEUCTBUH,
pacnpenensiTh poid ¢ Y4ETOM MHEHHMH YYaCTHHUKOB, OOCYXKAAaTh PeE3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbl B
oO1ui pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKThI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATErMYECKOE IOBEICHUE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AelicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISITH MO3HABATEIBHYIO NEATEILHOCTh B 00JACTH
GU3UKM W aCTPOHOMMH, BBISBIATH IPOOJIEMBI, CTaBUTh MU (POPMYJIHUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSATEIILHO COCTABJIATH IUIAH PEIICHUS PACUETHBIX U KAYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON pabOThl C YYETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U TIPEATIOYTCHHUIA;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacHIMPATH paMKH Y4€OHOTO MTpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieNnaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBaThH €ro, OpaTh Ha cebd
OTBETCTBEHHOCTH 32 PEIICHNUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO JPYAWIMA B OO0JACTH
($U3HUKHU, TOCTOSTHHO TOBBIIATH CBOW 00Pa30BATEIHHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYAaIMsIM, BHOCUTh KOPPEKTUBHI B JIEATECIHLHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB IICIISIM;

BJIQJICTh ~ HABBIKAMU  TO3HABATEIBHOW  PEQIICKCHU  KaK  OCO3HAHUSA
COBEpINAEMbIX JEHCTBUIA W MBICIUTEIBHBIX TPOIECCOB, HMX PE3YyIbTaTOB W
OCHOBAHMI;



WCIIOIB30BaTh MPUEMBI peiieKCUU I OLIEHKU CUTYyalluu, BIOOpa BEPHOTO
pelieHus;

yMETh OILICHUBAaTh PHUCKU M CBOCBPEMEHHO NPUHUMATh PEIICHUS IO HX
CHIDKCHMIO;

NpPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPU aHAIU3e Pe3yIbTaToOB
eI TeIIbHOCTH,

IpUHUMATH ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPU aHAIU3€ Pe3yIbTaToOB
eI TeIIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JIPYTUX HA OLTUOKH.

B mporecce gocTHKEHUST TUYHOCTHBIX PE3YJIbTATOB OCBOCHUSI TTPOTPaMMBbI
no ¢u3MKe 1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEPIIICHCTBYETCS SMOIIMOHATHHBIN UHTEIUICKT, IIPEATOJIararomii
c(hOpMUPOBAHHOCTb:

CaMOCO3HAaHMS, BKIIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAILHOE
COCTOSIHUE, BUJICTh HAIIPABJICHUS PA3BUTHS COOCTBEHHOUW AMOIIMOHATLHON Cdephl,
OBITh YBEpECHHBIM B cele;

CaMOpETYJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NpPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIIOCOOHOCTh aJalTUPOBATHCS K
AMOIMOHATBLHBIM U3MEHEHUSIM U TIPOSIBISATH THOKOCTh, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIU U
yCIexy, ONTUMM3M, WHUIIMATUBHOCTh, YMEHHME JCHCTBOBaTb HUCXOJS M3 CBOUX
BO3MO>KHOCTEH;

SMIIATUH, BKIIOYAIOMIEH CIIOCOOHOCTH IIOHMMATh YMOIIMOHAIEHOE COCTOSIHUE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMAILHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAWBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3periaTh KOHQIUKTHL.

HNPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kjacce mnpeaMeTHble pe3yibTaThl HAa 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX pOJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KAapTHUHBI MHUpPa, B PA3BUTUHU COBPEMEHHOW TEXHHUKH U
TEXHOJIOTUH, B IPAKTUYECKON IEATETbHOCTH JIOJIEH;

YUUTHIBATh TpaHULBl MPUMEHEHUS U3YUYCHHBIX (PUIMYECKUX MOJIETEH:
MarepualibHasi TOUKa, HHEpIMaibHas CUcTeMa OTCUETa, aDCOMOTHO TBEPAOE TENO,
WJICATBHBIN ra3, MOJEIA CTPOEHUS Ta30B, KUJAKOCTEH M TBEPABIX TEJ, TOYCUHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu GU3nYeCcKuX 3a1ay;



pacro3HaBaTh (pu3znueckue sBiIeHUs (IIPOIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB MEXaHWKHU, MOJEKYJISIPHO-KUHETUUECKOW TEOpHUHM CTPOCHHS BEIEeCTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEHHOE
JBIDKEHHE, CBOOOJHOE TAJE€HUE TeJ, JABWKEHHE IO OKPYXHOCTH, HHEpIIUS,
B3auMojielicTBUe Ten, Tuddy3usi, OpOyHOBCKOE JIBUKEHHE, CTPOCHUE JKUJIKOCTEH
1 TBEPJIBIX TEJI, KBMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIAXKIACHUH), TEIIIOBOE
paBHOBECHUE, UCIapEHUE, KOHACHCAIUs, TUIABJICHUE, KPUCTAIIU3AIUs, KUIIECHUE,
BJIYKHOCTb BO3/lyXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
coCyJlie, CBsI3b MEXKAY I[apaMeTpaMH COCTOSIHHSI Ta3a B  H30IpoIleccax,
AIEKTPpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXaHUYECKOE JBHKEHUE, UCMOJNb3Yysl (U3NYECKUE BEJIUYMHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYJIbC TeJa, KMHETHYECKasl YHEPTUsl, MOTCHIIMAIbHAs dHEPTUsl, MEeXaHUYeCKasl
paboTa, MeXaHMYeCKas MOIIHOCTh, TMPH ONHUCAHWUW TPABWIBHO TPAKTOBATh
(GU3UYECKU CMBICIT HCMOJB3yeMbIX BEJIMYHMH, MX OOO3HAYCHUS] W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

ONMUCHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIEC SIBICHUSA,
UCTIONB3Yyad (U3MUECKUE BENUYMHBI: JaBJICHHE Tas3a, TeMmIeparypa, CpeaHss
KMHETUYECKAasi SHEPTUsl XaOTHUYECKOTO ABUKEHHSI MOJIEKYJI, CPEIHEKBAAPAaTUYHAS
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OIMHMCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKHM CMBICT HCIONIB3YEMbIX BEIWYUH, WX
00O3HAaUEHUsI W CAWHHIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIONIUE JAHHYIO
(Gu3MUECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (DU3NYECKUE BEIUUYHMHBI: IJICKTPUUECKHUN 3apsij,
AIEKTPUUYECKOE MOJIe, HAMPSKEHHOCTh MOJIs, MOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
Py ONHWCAHUM TIPABWJIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIb3yEeMbIX
BENTMYMH, WX OOO3HAYEHUS W E€IMHUIIBI; YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
JAHHYIO0 (PU3NUYECKYIO BEIMUYUHY C IPYTUMH BEIUYHHAMU;

aHANMM3UPOBATHh (PU3MUYECKHUE TPOIIECCHl M SBICHUS, UCTONB3Yys (pu3mdeckue
3aKOHBI U TIPUHIIMIIBI: 3aKOH BceMupHoro Tsarotenus, I, Il u Il 3akonst HproToHa,
3aKOH COXPaHEHUs MEXaHMYECKON »JHEpPruu, 3aKOH COXPAHEHUS HMITYJbCa,
MPUHLHUIT CYNEPINO3UIUN CHJI, MPUHIMI PABHOINPABHS HHEPLUHAIBHBIX CHCTEM
0oTCu€Ta, MOJEKYISIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPTUU TEIJIOBOTO JBUKEHHSI MOJIEKYI C
a0COJIFOTHOM TeMmepaTypoi, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AJIEKTpUYECKOro 3apsiaa, 3akoH KyioHa, mpu 3TOM pasidyaTh CIOBECHYIO



GbopMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BBIpaKEHUE U YCIOBUS (IpaHUIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC TMPUHIUIBI  JACHCTBUS MallliH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyaTh YCIOBHS MX O€30MaCHOTO HCIOJb30BAaHUS B
MMOBCETHEBHOM KU3HU;

BBITIOJIHSITh OKCIIEPUMEHTBI 1O HCCIEIOBaHUIO (U3UYECKUX SIBICHUN U
MIPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUH, MPU ITOM
dbopmynupoBaTh mpoOJeMy/3agady W TUMNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOuparh YCTAaHOBKY W3 TMPEIJI0KEHHOTO O0OpYJA0BaHUS, MPOBOAUTH OMBIT U
dbopMyIHUpOBaTH BHIBOJIBI;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUS (PU3NUECKUX BEJIUYHH, NMPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHMS] M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU TTOTPEITHOCTEN U3MEPEHUI;

UCCIEOBAaTh  3aBUCUMOCTH  MEXIY  (U3UYECKUMH  BEIIMYMHAMHU  C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUM, MPHU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(dbuKCUpOBaTh PE3yIbTAThl TOJYUYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYUH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEI0BAHNS,

coOmro1aTh npaBuiia 0€30MacHOrO Tpyda MpU MPOBEAECHUU HCCIEIOBaHUN B
pamMKax ydeOHOTO JKCIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON M TPOEKTHOU
JESTENHHOCTU C WCIOJIb30BAaHUEM HM3MEPHUTENbHBIX YCTPOMCTB U J1abOpPaTOpHOTrO
000py10BaHMS;

pemars pacu€THbIE 3a7a4dl C SBHO 33JJaHHOW (DU3UYECKOW MOJICIIbIO,
UCTIOJNIB3Ys (PU3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIN3a yCIIOBUA 3aa4H
BBIOMpPATh (U3UYECKYIO MOJICIIb, BBIICIATh (PU3MUYECCKUE BEIHMYHHBI B (POPMYJIBI,
HEOOXOMUMBIE ISl €€ pelleHUs, MPOBOAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3NYECKON BEITUINHBL;

pelaTh KaYeCTBEHHbBIE 33/1aUl: BHICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LENOYKY PACCYKICHUM C OMOpON HAa HM3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
bu3nvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  pEHIeHWW  y4eOHBIX  3aJad  COBPEMCHHbBIC
WH()OPMAITMOHHBIE TEXHOJIOTHH JJI TIOUCKA, CTPYKTYPHPOBAHUS, HHTEPIPETAIIUN
Y TIpeNICTaBleHNs Y4eOHOW W HAYYHO-TIOMYISIPHOW MH(POPMAIIUU, TTOJTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUIECKH aHATTU3UPOBATH TIOTy9aeMyt0 HHPOPMAIIHIO;

IPUBOIUTH MPUMEPHI BKIAAa POCCUHUCKUX U 3apyOeKHBIX YIEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOILIECCOB OKPYKAIOIIEr0 MHUpPa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHON >KHU3HU
U1si obecriedeHus: 0€30MacHOCTH MPU OOpAIlEHUH C TPUOOpPAMHU M TEXHUYECKUMU



YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3[I0POBbS U COOJIOJICHUS] HOPM SKOJOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CpeELE;

paboTaTh B TpYIINE C BBHIIOJHEHUEM PA3JIMUHBIX COLMAIBHBIX POJIEH,
IJIAHUPOBATh pabOTy TPYMIbI, PAIMOHAIBHO PACHpPENeNiaTh OOSI3aHHOCTH U
IJIAHUPOBATh JACSATEIBHOCTh B HECTAHIAPTHBIX CUTYyalUSIX, aICKBAaTHO OLICHUBATH
BKJIQJI KQXJIOTO U3 YYACTHUKOB TPYIIBI B PEIICHUE pacCMaTPUBAEMOM MPOOIEMBI.

K xonmy oOyuenuss B 11 kJjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXaTh CPOPMUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh HA TpUMEpax pojib U MecTo (hu3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KapTHUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJOTUH, B MPAKTUYECKOU AESATEIbHOCTH JIOJIE€H, LUETOCTHOCTh U €IMHCTBO
bu3nYecKoi KapTUHBI MUPA;

YUUTHIBATh TPaHUIIBl TMPUMEHEHUS W3YYCHHBIX (PU3MYECKUX MOJICTIeH:
TOYEYHBIN JIEKTPUUECKUM 3apsl, Jyd CBETA, TOUCUHBI UCTOYHUK CBETA, SiICpHAS
MOJICJIb aToMa, HYKJIOHHAas MOJEIh aTOMHOTO sjipa NP penieHuu (PU3NIecKux
3a1ay;

pacrio3HaBaTh (pusznueckue sBiICHUs (IIPOIECChl) U OOBACHITh UX HA OCHOBE
3aKOHOB JIEKTPOJUHAMUKHA U KBAHTOBOW (DMBHMKU: IEKTPUUYECKAsl TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JEWCTBUS TOKAa, B3aMMOJICHCTBUE
MAarHuTOB, DJJEKTPOMAarHUTHAasT WHAYKIMSA, JEHCTBUE MAarHUTHOIO TIOJS Ha
NPOBOAHUK C TOKOM M ABWXKYIIUWUCS 3apsii, AJIEKTPOMAarHUTHBIE KoJieOaHUs U
BOJIHBI, TPSAMOJIMHEMHOE pPACHPOCTPAHEHHE CBETa, OTPaXKEHHUE, MPEIOMIICHHUE,
uHTepdepennus, Audpakuus W TOOJSpU3alMsi CBETa, JIUCIEPCUSl CBETa,
doToanekrpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aTroMa BOAOpPOAA, €CTECTBEHHas M HCKYCCTBEHHAas
PaauOaKTUBHOCTH;

OMKUCHIBATh W3YUYEHHbIE CBOMCTBA BEIIECTBA (DJIIEKTPUUYECKHE, MATHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTH  Pa3NUYHBIX  Cpel) H
AIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI), HMCTHONB3Ys (U3HUECKHE BEITUYUHBI:
JJEKTPUYECKUM 3aps]l, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
COTIPOTHBIICHHUE, PA3HOCTh MOTCHIIMAJIOB, AJIEKTPOJABIKYINAs Ccuia, paboTa ToKa,
VHAYKUMS MAarHUTHOIO IMojs, cuina Ammnepa, cwia JlopeHua, MHIYKTUBHOCTH
KaTyIIKHA, SHEPrUsl JJEKTPUUYECKOTO W MATHUTHOTO IMOJEW, MEPUOJl M 4YacToTa
KojeOaHnii B KoyieOaTeIbHOM KOHTYpe, 3apsij W Cujla TOKa B MpoIlecce
TAPMOHUYECKUX DIIEKTPOMArHUTHBIX KoJeOaHuid, (OKYCHOE pacCTOSHUE U
ONTHYECKAasl CHUJIa JIMH3bI, NPU OINUCAHUM MPABUIBHO TPAKTOBATh (HU3UUYECKUIL
CMBICII UCIOJb3YEMbIX BEIUYMH, HMX OOO3HAYCHUS U E€JIUHHUIIBI, YKa3bIBaTh
dbopMynbl, CBSA3BIBAIOIIME JAHHYI (U3WYECKYI0 BEIWYHUHY C JpPYTUMH
BEJIMYMHAMMU;



ONUCHIBATh H3YYCHHBIC KBAHTOBBIC SIBICHUS W TMPOLECCHI, HCIOIb3Ys
bu3MYeCcKUe BEIUMYMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPIusi U UMMYJbC (OTOHA, EPUO/] MOJypacaaa, SHEPTUsl CBA3U
ATOMHBIX SIIEp, TPU OMUCAHUM TNPABUIBHO TPAKTOBATh (PUBMYECKUNA CMBICI
WCIIOJIb3YEMbIX BEJIUYWH, UX 00O03HAUEHUs] U EIUHHUIIBI, YKa3blBaTh (OPMYIIHI,
CBS3BIBAIOIINE JIAHHYIO (U3MYECKYI0 BEJIMYUHY C JAPYTMMU BeJIWYHWHAMH,
BBIYHUCIIATh 3HaUeHUE (DU3NUYECKONM BEJIMUYUHBI,

aHAJTM3UPOBATH (PU3UMYECKHUE MPOIECCHl U SBJICHUS, UCIOIB3Yys (Puznueckue
3aKOHbI M MPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOTO U MapalieIbHOTO
COEJIMHEHUsI TPOBOJHUKOB, 3akoH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMArHUTHOM
WHJIYKI[MY, 3aKOH MPSIMOJIMHENHOTO pacIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPETOMJICHUS CBETa, YpaBHeHHE ODifHImTeiHa s portorddekTa,
3aKOH COXPAHEHUS DHEPruU, 3aKOH COXPAHECHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
3JIEKTPUYECKOTO 3apsia, 3aKOH COXpPAaHEHHUsI MacCOBOr0 4YMCIIA, MOCTyJaTrhl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, Py dTOM pa3indaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIpAXKEHHE U YyCJIOBHS (TpaHHIbI, O00JIACTH)
IPUMEHUMOCTH;

ONpENEIATh HAIIPaBJICHUE BEKTOPAa MHAYKIIMA MAarHUTHOTO MOJIsI MPOBOJHHUKA
C TOKOM, cuibl Amnepa u cuibl JlopeHna;

CTPOUTh M OIKUCHIBaTh H300paKEHHE, CO3[]aBAEMOE€ IUIOCKUM 3€pKajoM,
TOHKOM JIUH30M;

BBITIOJHATh OJKCHEPUMEHTHI IO MCCICJOBAHUIO (U3UYECKUX SIBICHUU H
IPOLIECCOB C MCIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX H3MEpPEHHIl: IPU 3TOM
dbopmynupoBaTh mpoOJeMy/3amady W TUMOTE3y Yy4eOHOTO 3KCIEepHMEHTA,
coOupaTh YCTaHOBKY M3 MPEMJIOKEHHOTO OOOPYIOBaHUS, MPOBOIUTH OMBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITh MPSMbBIE U KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEIUYHH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OpSMBIX HM3MEPEHHWI: TMPU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH
PE3YNBTATHl MOJYYEHHON 3aBHUCHUMOCTH (PU3MYECKUX BEIMYMH B BHJIIEC TAOIUI] U
rpaduKoB, AenaTh BEIBOIBI MO pe3yIbTaTaM MUCCIICT0BAHMUS,

coOmoaTh mpaBuiia 0€30MAaCHOTO TPyAa MPHU MPOBEACHUHM WCCICIOBAHUNA B
paMKax y4yeOHOro »SKCIEPUMEHTa, Y4eOHO-HUCCIENOBATEIbCKON U MPOEKTHOU
NEATENIbHOCTU C MCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyI0BaHMS;

pemaTth pacy€THbIE 3a7auydl C SBHO 33aJlaHHOM (HU3UYECKOW MOJIEIbIO,
UCIIONb3Ys (PU3UUYECKHUE 3aKOHBI U MIPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a7a4u



BbIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEeoOXonUMbIe ISl €€ pEelIeHUs, MPOBOAUTH PAcU€Thl U OLICHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BEJTUYMHBI,

pelaTh Ka4eCTBEHHbIE 3a/la4: BHICTPAUBATh JJOTUYECKA HEMPOTUBOPEUNBYIO
LEMOYKY PACCYXACHUI C OMOpol Ha HM3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  pEUIeHUHM  Y4eOHBIX  3aJad  COBPEMEHHbIE
MH(OPMAIMOHHbIE TEXHOJOTUM JIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U TpeJCTaBIeHUsT y4eOHON M HAy4YHO-TIOMYJISIpHONW MH(OpMaIUK, TOJTyYeHHON U3
Pa3ITUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBAThH MOJy4aeMyt0 HHPOpPMaLIHIO;

OOBSACHATh NPUHIUIBI ACHCTBUS MAaIIUH, MPUOOPOB MU TEXHUUYECKHUX
YCTPOICTB, pa3inyaTh yCIOBUS UX 0€30MaCHOTO MCHOJb30BaHUS B MOBCEAHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAAa POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBACHEHHE NPOLIECCOB OKPYXKAIOUIETO MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMUS MO (PU3MKE B MOBCEIHEBHOM KU3HU
i obecrieyeHust 0€30MacCHOCTU IPU OOpallleHuu ¢ IpUbopaMu U TEXHUYECKUMHU
yCTPOWCTBAaMH, ISl COXPAHEHUs 3J0POBbS U COOJIIOJIEHUS] HOPM 3KOJIOIMUYECKOTO
IIOBEJICHUS B OKPY’Kalollel cpene;

paboTaTb B TpyNIe C BBIMOJIHEHUEM pAa3IMYHBIX COLHUAJIBHBIX pOJIEH,
IUIaHUPOBaTh PAa0OTy TpYMNIbl, PAUOHAIBHO paclpeAensiTh OOA3aHHOCTH MU
IUIAHUPOBATh JESATENIBHOCTh B HECTAHAAPTHBIX CUTYallUsAX, aJ€KBATHO OLICHUBATh
BKJIa/1 K&KJJOTO U3 YYaCTHUKOB I'PYIIIbI B PELICHUE paccCMaTpUBAEMO POOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KonunyecTBo 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 Kinemaritia ° https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Hlunammka ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 https://m.edsoo.ru/7fALbF72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TepMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 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 [TocTosiHHBIN 2neKTpudYecKuid 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

KoaunuyecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
MarunuTtHOe noJie. DIeKTpOMarHuTHas bubnuoreka [JOK
1.1 11 1 3
WHTYKITUS https://m.edso0.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 9 1 bubmuotexa [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢c
29 MexaHn4eCcKUe U JIEKTPOMArHUTHBIC 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
2.3 O 10 3
T https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

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



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

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

4.3 ATOMHOE SAPO

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

Hroro no pazneny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fé‘;g r(alsf41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

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



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara nuppoBbIE
Tema ypoka Konrtpoabubie | IlpakTnueckue A op
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
®du3nKa — Hayka O MPUPOJIE.
1 Hayunrie MGT(})[;I)I HO?I,)H.:HI/I;[ 1 bubnmorexa LOK
7 https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

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

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

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

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

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

7 JIBr>keHre MaTepuaibHON TOYKHU O 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [Ipunuun otHOCUTENBbHOCTH ["anunest. 1 bu6nmoreka [JOK



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

NHepuuanpHbIe CUCTEMBI OTCYETA.
Ilepssbiit 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

bu6mmoreka [{OK

o cynepuosuui cuit. Brop OHUSaKOH https://m.edsoo.ru/ff0c3be8
HproTona asis MarepuanbHOU TOUKU

10 Tperuii 3akoH HeroToHa mi1st bubmmoreka [IOK
MaTepHUaIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrorenus. Cuna

11 TsKecTH. [lepBas kocmudeckas brmmorexa [OK

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

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

13 Cuia cinpomsne:{bp(};){ npu I[BI/I)P;(CHI/II/I bubmorexa IOK

https://m.edsoo.ru/ff0c3f76
TeNa B XKUIKOCTH WJIH ra3e
[TocTynarenbHoe U BpalaTeabHOE

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

15 CUCTEMbI MaTepUaIbHBIX TOYEK. bubnnoreka [JOK
WMiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTHBHOE IBUYKEHHE
PaGoTta 1 MOILITHOCTD CHUITBI.

16 Kunernueckas sHeprusi MaTepuajibHON bubnuoreka [IOK
ToukH. Teopema 00 H3MEHEHHUH https://m.edsoo.ru/ff0c4502
KHUHETHYECKOI SHEPTrUu

17 [loTreHunanbHas sHeprus. bu6mmoreka [JOK



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

[ToTrenumansHast SHEPTHS YIIPYTO
nehopMHUpPOBaHHON IPYKUHBI.
[TorenumansHas SHEPTHUA TeJa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe U HEMOTEHIINATBHbIC
cuitel. CBs3b paboTHI
HETIOTEHIIMAJIBHBIX CHJI C I3MEHEHHEM
MEXaHUYECKOW SHEPTHH CUCTEMBI TEIL.
3aK0OH COXpaHEHHUs MEXaHUYECKOU
SHEPTHUU

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

19

JlabopaTopHas pa6ora
«MccnemoBanue CBsi3U pabOTHI CHITBI C
N3MCHCHHUCM MeXaHI/I‘IeCKOﬁ BHepFI/II/I
TeJa Ha IPUMEPE PACTSIKEHUS
PE3UHOBOTO JKT'yTa»

20

KonTposbHasi padora mo treme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

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

21

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. Jquddysus

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

22

XapakTep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojienu cTpoeHusi ra3oB, KUIKOCTEH
U TBEPABIX TEN

23

Macca MOJICKYIIL. KoaunuectBo
BemiecTBa. IloctossHHas ABOF&I[pO

24

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



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

Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

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

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

27 3akoH JlanmpToHA. ["a30BbIE 3aKOHBI
JlabopaTopHas pa6ora

28 «MccnenoBanue 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3a»

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

30 crtoco0n1 e€ n3meHenus. KoanguectBo bubnuoreka [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEATLHOTO
raza

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

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

34 HeobpaTumocTs mpo1ieccoB B bu6mmoreka [JOK



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

npupoje. Bropoit 3akoH
TCPMOJUHAMHUKHU

https://m.edsoo.ru/ff0c6230

[Tpunnun nevicteus u KII1/ TerumoBoi

bub6mmorexa [{OK

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

36 Huxn Kapno u ero KIT/]

37 DKOJIOTHYECKHE MTPOOIEMbI
TETIOIHEPTEeTUKH

38 O6o0matomuii ypok «MoutekynsipHast bubnuorexa [JOK
¢uzuka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTtpoJsbHas padora 1o reme

39 «MounekynspHas puzuka. OCHOBBI bubmorexa [IOK

YEP ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)

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

41 BJIQXKHOCTH BO3yxa. HachleHHbIi Bubmmorexa [IOK

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

42 amopdHbIe TeJa. AHU30TPOITHS bubnunoreka [JOK
CBOMCTB KpHCTaLIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctaiyibl. CoBpeMEHHbIE MaTepUAIIbI
[1naBneHue U KpUCTATUIU3AIIHSL.

43 VY enpHas TenaoTa MIaBJICHUS bubmorexa HOK

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

44
YPABHEHHE TEIIIOBOTO basarca https://m.edsoo.ru/ff0c6820

45 DnekTpu3anus Tei. DNeKTPUIECKUI bubnunoreka [JOK

3apsn. I[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ff0c6bcc



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

3apsI0B

[IpoBOIHUKH, TUATEKTPUKHU U

bubmmorexa [{OK

46 IOJIYIIPOBOJHUKHU. 3aKOH COXPAHEHUS
YHPOBOA P https://m.edsoo.ru/ff0cébcc
AIEKTPUUECKOTO 3apsia
BsaumoneiicTBue 3apsiioB. 3akoH
47 Kynona. ToueyHEIN dIIEKTPUYIECKUIT bubnmorexa LOK
Y ) P https://m.edsoo.ru/ff0c6ce4
3apsin
Hanpssk€HHOCTB EKTPUYECKOTO
48 nons. [IpuHnmn cyneprnosunun bubnuorexa [JOK
ANEKTpUYECKUX noseu. Jlnnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaboTa cun a7eKTpoCTaTHIeCKOTo
49 nois. [lorenmuman. PasHocts bubmmorexa [TOK
' ’ https://m.edsoo.ru/ff0c6f00
MOTEHIIHATIOB
[TpoBOAHMKHN W AUDIIEKTPUKH B
50 DIIEKTPOCTATUYECKOM I10JIE bubmorexa HOK
p ’ https://m.edsoo.ru/ffoc7018
JlusnekTpudueckasi IpOHUIIAEMOCTh
bu6mmoreka [JOK
51 OnexrpoéMmrocth. Kongencaro
p A p https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTD IJIOCKOTO
52 KOHEHCATOpa. DHEPrus 3apsKEHHOr0 bubmorexa [JOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJICHCaTopa
53 JlaGopaTtopHas pabdorta "H3mepeHue
3JIEKTPOEMKOCTH KOHAEHcaTopa"
[IpyuHIMIT NENCTBUSA U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOIMPOBAILHOTO

ammapara, CTpyHHOIro IpuHTepa.
OnexTpocTaTH4ecKas 3alluTa.



https://m.edsoo.ru/ff0c6bcc
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3azemiieHHE IEKTPONPUOOPOB

55

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

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
MpOBOHUKOB. JIaGopaTopHast
pabora «3yueHue cMenanHoTo
COCIIMHEHUS PE3UCTOPOB)

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

57

PaGoTta 1 MOLTHOCTB ANIEKTPUUECKOTO
Toka. 3akoH J[xoynsa-Jlenmna

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

58

3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikaHue. JlaboparopHas padora
«M3mepenune DJ1C ucTouyHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBIICHUS)

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

59

DneKTpOHHAs TPOBOAUMOCTD TBEPABIX
METaJJIOB. 3aBUCUMOCTD
COMPOTHBIICHUS METAIIJIOB OT
Temmeparypbl. CBEpXIIpPOBOIUMOCTh

60

ONEKTpUUYECKUI TOK B BaKyyMe.
CBoiiCTBA AJIEKTPOHHBIX ITYYKOB

61

[TomynpoBOAHUKH, UX COOCTBEHHAs U
pUMecHast MpoBoAuMocThb. CBolicTBa
p—n-nepexoxaa. [lomynpoBoHUKOBBIE
npubOpHI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae



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

DIEeKTPUYECKUN TOK B pacTBOpax u

62 pacmiaBax 3JI€KTPOJIUTOB. 1 bubmuorexa [IOK
DNEKTPOTUTHYECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoau3
DNEeKTPUYECKUN TOK B raszax.

63 CaMoCTOSATENbHBIN U 1 bubnuorexa [JOK
HECAMOCTOSITENIbHBIN pa3psia. MoJIHHUS. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U
YCTPOWCTBA U UX IPAKTUYECKOE bubnuoreka [IOK

64 1
npuMeHeHue. [IpaBuiia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok 1 bubmuorexa [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTpoabHast padora 1o teme

66 «Inekrpocraruka. [locTossHHBIN 1 bubnuoreka [IOK
3neKTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 Pe3epBHblit ypok. KonTposibHas 1 bubnunoreka [JOK
pabota o Teme "INeKTpoIMHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O6o0maromuii ypok 1 bubnnoreka [JOK
o temaM 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
[
‘:;11 Tema ypoxa Bcero Kontpobusie | Hpaxrieckie i[:;:eﬂlrlﬂ :g[?a22§:Tenbﬂble
padoTsbI padoThI pecypest

[TocTostHHBIE MAarHUTHI B X

1 B3auMo/jieiicTBe. MarautrHoe 1oJie. 1 bubmmoreka [{OK
Bexktop maruuTHOM MHAYKUMHA. JIMHUN https://m.edsoo.ru/ff0c9778
MAarHUTHOW WHIYKIIHH
MarauTHO€ 10JIe MPOBOJIHUKA C

9 TokoM. OnbIT Dpcrena. 1 bubmuorexa [JOK
B3anmonericTBue mpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGoparopHas padora «/3yueHne 1 1 bubnuoreka [IOK
MAarHUTHOTO MOJISt KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.
JlabopaTopHas padora bubnuoreka [JOK

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

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

6 BEKTOpa MarHuTHoU nuaykuuu. J/1C 1

HWHIAYKIHUU. 3aKkoH QJICKTpOMar HUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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nHaykuuu Papanes

JlabopaTopHasi pabora
«MccnenoBanue sABICHUS
AJIEKTPOMArHUTHOW MHTKIIAW

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

NupykTuBHOCTSH. SIBIEHUE
camonHaykuuu. 9J[C caMOMHIYKIUH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMArHUTHOE T0JIe

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

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHL],
MHJYKIMOHHAs 11eYb

10

O6o0matromuii ypok «MarautHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

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

11

KonTposbHasi padora mo reme
«MarsuTtHoe noJe.
DNeKTPOMarHUTHAS MHIYKLIHS»

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

12

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

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

13

JlaGoparopHnas padora
«MccnenoBanue 3aBUCUMOCTH
Mepro/ia MallbIX Koyie0aHuii rpy3a Ha
HUTHU OT JJIMHBI HUTH M MacChl TPy3a»

14

Konebartenbublit kKoHTYp. CBOOOIHBIE

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



https://m.edsoo.ru/ff0ca150
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OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJbHOM KoJie0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHNUYCCKUMHU U
OJICKTPOMArHuTHBIMU KoJIe0aHUSIMHU

15

®opmyna TomcoHa. 3aKoH
COXPAaHCHUA SHCPIruru B HACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

bubmmoreka [{OK
https://m.edsoo.ru/ff0cb9c4

16

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

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

17

[lepemennsblit Tok. CHHYCOUJAIbHBIN
MepeMEeHHbINA TOK. MOITHOCTD
MIEPEMEHHOT0 TOKAa. AMIIIUTYAHOE U
JNEUCTBYIONIEEC 3HAYECHNE CUIIBI TOKA U
HaIPSDKCHAS

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

18

Tpancdopmarop. [IpoussocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpoHCTBO U MPAKTHYECKOE
MIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHepaTopa NePeMEeHHOr0 TOKa,
JTUHUH 3JIeKTporepead

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

20

OKOJIOTUYECKHE PUCKHU IIPU
IIPOU3BOJICTBE AIIEKTPOIHEPTUU.
KynpTypa ncnosib30BaHus
IEKTPOIHEPTUH B TOBCEAHEBHOMN
KU3ZHU



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

Mexannueckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmuoreka [JOK

21 pacIpOCTPaHEHHUs U ITIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[lonepeuHsie ¥ MPOIOIbHBIE BOJIHBI
29 3Byk. CkopocTh 3ByKa. ' poMKOCTh bubnuorexa [JOK
3ByKa. BoicoTa ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHbIE BOJHBI, UX
23 cBolicTBa U ckopocTh. [llkana bubmorexa HOK
https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIUTIB paTUOCBS3U U
24 TeneBueHus. Pa3Butue cpencTs
cBs3U. Pagnosiokamus
o5 KonTtpoabHnas padora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEeHHE
26 CBETa B OJJHOPOIHOM Cpejie. bubnuoreka [IOK
ToueuHslit ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxkeHue cBeta. 3aKOHbI
27 oTpaxkeHus ceta. [loctpoenue bubmorexa HOK
N https://m.edsoo.ru/ffOcd4e0
M300pakeHi B IJIOCKOM 3epKalie
[Ipenomiienue csera. [lonHoe
08 BHYTpeHHee oTpaxeHnue. [IpenenbHblit bubnnoreka [JOK
YIOJI OJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXXCHHUS
29 JlabopaTopnas padora «/3mepenne bubnuoreka [IOK
IIOKa3aTess MPEeIOMIICHUS CTEKIa» https://m.edsoo.ru/ffOcd67a
30 JIunssl. [TocTpoenue n3obpaxxeHuil B bubnuorexa [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
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nuH3e. PopMyiia TOHKOM JIMH3HI.
YBenuueHue JuH3bI

https://m.edsoo.ru/ffOcddle

JlabopaTopHas padora

31 «HccnenoBanue CBOMCTB
M300paXeHUH B JIMH3AX)
Hucnepcus cBera. Co>kHBIA COCTaB
32 6enoro csera. L{Bet. JlJabopaTtopHas
pabora «Habmronenue aucrepcuu
CBETa»
NnTtepdepenmus creta. dudpaxmus bubnuoreka [IOK
33 N
ceerta. [ludpakunonnas pemeTka https://m.edsoo.ru/ffOced22
[TorrepedHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
34
[Tongpuzanus cBera https://m.edsoo.ru/ff0cf02e
35 Onrtruueckue mpuOOPHI U YCTPOUCTBA U
yCIIOBHS WX 0€30MMaCHOTO MPUMEHEHUS
['panuIBI MPUMEHUMOCTH
36 KJIacCM4YeCKO MexaHuku. [locTynarsl bubnmuoreka [JOK
CIICIMAIbHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHTEIILHOCTH
OTHOCHUTENHHOCTH OJTHOBPEMEHHOCTH.
37 3aMeqIeHne BpeMEHH U COKpaIlcHUE Eubmaorexa HOK
P P https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHEPrus ¥ UMITYJIbC PEISITUBUCTCKOM
38 ‘IaCTI:/H_ILI CBHSLy MaC(l:ObI C dHepruei u bubmorexa LOK
’ P https://m.edsoo.ru/ffOcfc68
UMITYIBCOM. DHEPrusl MOKOs
KonTtpoabsnas pabdora «Onruka.
. bubnuorexa [IOK
39 OcHOBBI cnienMaNIbHOM Teopun

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0
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®otounbl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
1 UMIynbC GoToHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE Eu6 [IOK
HOJIHMOTEKA
41 .0 A.T.
(poros(pexra. Onrrer https://m.edsoo.ru/ffOcffc4
CroJjieToBa
3akonsl poTodddekTa. YpaBHeHne
42 9171HHIT€§H& )ans)lq)@oma@;ema brommorexa [OK
) https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» gorosrdpdexra
JaBnenue cBeta. OnbitTer [1. H.
43 JleObeneBa. XUMHUYECKOE NEHCTBUE bubnmorexa LOK
) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoiucTBa u
MIPaKTUIECKOE TPUMEHEHHE:!
44
dboTosmeMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETO U0
45 Pemenne 3agau mo reme «IEeMEHTBI bubmuoreka [JOK
KBAHTOBOM ONTHKI)Y https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Pezepdopna o paccesHuio o-4actu bubmorexa HOK
PLOPA p t https://m.edsoo.ru/ff0d091a
[InanerapHas Moaesb aToMa
bubnuoreka [JOK
47 I1 b
OCTYJIaTHl bopa https://m.edsoo.ru/ffOdOafa
W3znyuenne u nmoriolieHne (HOTOHOB
48 n I/I}II'IIIG exoJie aTOMEIlH co H(()ll)"O OBHSI bubmnorexa [JOK
p pEXOA . a P https://m.edsoo.ru/ffOdOafa
SHEpPruu Ha Apyroi. Buasl criekTpoB
BoanoBbIe cBolicTBa yacTull. BoJIHBI
N bubnmuoreka [JOK
49 ne bpoiins. KopnyckynsapHo-

BOJIHOBOM AyaJn3M. CrnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHY>KACHHOC U3JTYyUYCHUC

50

OTKpbITHE PaIMOAKTUBHOCTU. OTIBITHI

Pesepdopraa no onpeznenenuto cocraBa

PaAOAKTUBHOI'O U3JTYUCHUS

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

51

CoiicTBa anbda-, 6era-, ramma-
n3inydeHus. BousHue
PaMOAaKTUBHOCTH HA KUBBIC
OpPTraHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['aMmma-uziydeHue

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

53

OHeprus CBs3U HyKJIOHOB B si/Ipe.
Snepusie peakuuu. AnepHbii
peakrtop. [IpoGrembl, TepCIEKTUBHI,
AKOJIOTUYECKHE ACTICKTHI SIACPHOM
SHEPTETUKHU

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

54

DyieMeHTapHbIe YacTullbl. OTKPBITHE
Mo3uTpoHa. MeToabl HaOMIOACHUS U
perucTpanum 31eMeHTapHbIX YaCTHII.
Kpyrasiii cton «®yHaameHTaabHbIe
B3auMo/ieiicTBus. EquHCTBO
(bu3nuecKoi KapTUHBI MUPay

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

55

Bun 38é3nnoro neda. Co3Besnus,
SIPKUE 3BE3/bI, IUIAHETBI, UX BUAUMOE
nBrkenne. CoaHeyHas cCUCTEMaA

56

Connue. ConHeuHast akTUBHOCTb.
Hcrounnk sneprun CoJiHLA U 3BE3]T



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

57

3BE3/1bl, KX OCHOBHBIC
XapaKTEPUCTUKHU. 3BE3/IbI TJIABHOU
MOCJIeI0BaTeNIbHOCTH. BHyTpeHHee
cTpoenue 38€3/1. CoBpeMEHHbIE
MIPEACTABICHUS O MPOUCXOKICHUU U
sBosonnu CoJIHIIA U 3BE3]T

58

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

59

Bcenennas. Paz0eranue rajakTuk.
Teopus boispmoro B3peIBa.
PennkroBoe nzmydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acCTpOHOMUU

61

KonTpoabHasi padbora «1€MEHThI
ACTPOHOMHUU U aCTPOPUIUKI»

62

O6o06matomuii ypok. Posb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax IesTeIbHOCTH
yejioBeKa

63

O6o6maromuit ypok. Ponb u Mmecto
(GU3UKU ¥ aCTPOHOMUMU B
COBPEMEHHOM HAYYHOU KapTUHE MUpa

64

O6o6maromuit ypok. Posb
¢u3nyeckoit Teopun B GopMHUPOBAHUH
npeacTaBiIeHu o puzndeckoi
KapTUHE MHUpa




Oo6o06maromuit ypok. Mecto
¢u3nvecKoil KapTUHBI MHpa B 001IeM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE
66 PesepBHBbIl ypok. MaruutHoe noie. 1
DNeKTpOMarHuTHasE UHIYKITUS
Peseprubiit ypok. Ontuka. OCHOBBI
67 CHEIHAILHOM Teoprun 1
OTHOCUTEIILHOCTH
Pesepnsrii ypok. KBantoBas ¢usuka.
bu6moreka [IOK
68 DeMeHTBl aCTPOHOMHHU U 1
https://m.edsoo.ru/ff0d1784
acTpo(u3UKI
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






