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@enepanbHas pabodasi mporpamma mo ydeOHoMy mnpeamery «Dusuka» (06a30BBI ypOBEHB)
(mpenmeTHast o6nacte «EcTeCTBEHHO-HAy4HbIE IPEIMETHD) BKIIOYAET TMOSCHUTEIBHYIO 3aIHCKY,
coJiepkanue 00ydeHHs, IJIAHUPYEMbIE PE3YJIbTaThl OCBOCHUS IPOrPaMMBI 10 (PU3HMKE, TEMaTHUECKOE
TUTAHUPOBAHHUE.

[TosicHuTeNnpHAs 3amMcKa OTpaXkaeT OOIIMe eI U 3aJa4i U3ydeHHUs] (U3HUKH, XapaKTEPUCTHKY
MICUXOJIOTUYECKUX TPEANOCHUIOK K €r0 M3Y4eHHUI0 OOy4JaroIIUMUCS, MECTO B CTPYKType Y4eOHOTo
IUTaHA, a TaKkKe MOJXOAbI K OTOOPY COAEp)KaHUs,K ONPENeICHUIO TNIAHUPYEMBIX PE3yIbTaTOB.

Copnepxannie OOy4eHHUs PACKPHIBACT COACPIKATENIBHBIC JIMHUH, KOTOPBIC IPEIararoTcs IS
00513aTEILHOTO U3YYECHHSI B KXKJIOM KJIacCe Ha YPOBHE CpelHEro o0Iero oopa3oBaHusl.

[Imanupyemble pe3yabTaTbl OCBOCHHS TMPOrpaMMBbl 10 (PHU3MKE BKIIOYAIOT JIMYHOCTHEIE,
MeTarnpeMEeTHBIE pe3yIbTaThl 3a BECh MEepHo 00yUeHHUsI HAa YPOBHE CpeAHEro oOiiero oopa3oBaHus,
a TaKKe MPEIMETHBIC JOCTIKEHHSI OOYYaIOMIeToCs 3a Ka) bl o] 00ydeHHsI.

MHNOACHUTEJIBHASA 3AIIMCKA

[Tporpamma mo ¢u3rke 6a30BOr0 YPOBHS HA YPOBHE CPEIHEr0 001Iero 00pa3oBaHus pa3padboTaHa
Ha OCHOBE TMOJOKCHHM W TpeOOBaHWM K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEIbHOU
nporpaMmsl, npeacraBieHHbIXx B PI'OC COO, a takxke ¢ yuétom ¢eaepaibHON paboyeil mporpaMMbl
BOCIIUTaHMUS M KOHIEMIUU TMpernojaBaHusi ydeOHoro npeamera «Pusnka» B 00pa30BaTEIbHBIX
opranuzamusax Poccuiickoit deneparuu, peann3yonux OCHOBHbIE 00pa30BaTeIbHBIE TPOTPAMMEBI.

Copepxanue mporpaMMmbl Mo (U3MKE HAMpaBJIEHO Ha (OPMUPOBAHUE €CTECTBEHHO- HAYYHOM
KapTuHbl Mupa oOydatomuxcsi 10-11 kmaccoB mpu o0ydeHuMH uXx ¢u3nKe Ha 6a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-AEATEIbHOCTHOrO0 mnoaxona. [Iporpamma no ¢usmke cOOTBETCTBYET TPeOOBaHUIM
OI'oC COO Kk mIaHUpPyEeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM pe3yJbTaTaM
oOyueHusi, a TaKXK€ YYUTHIBA€T HEOOXOAMMOCTh pealH3alMi MEXIPEIMETHBIX CBs3ed (U3HUKH C
€CTECTBEHHO- HAyYHBIMH y4e€OHBIMU IpeameTamu. B Hell ompezenstorcs OCHOBHBIE LENH U3Yy4eHUs
¢bu3MKM Ha ypoBHE cpeaHero oOuiero 00pa3oBaHUS, MJIAHUPYEMbIE PE3YJbTaThl OCBOCHUS Kypca
(M3UKH: TUYHOCTHBIC, METAINIpEAMETHBIC, IPEIMETHBIC (Ha 06a30BOM YPOBHE).

[IporpamMma no (usuke BKIHOYALT:

IUIAaHUPYEMbIE Ppe3yNbTaThl OCBOCHHS Kypca (U3MKM Ha 0a30BOM ypOBHE, B TOM 4YHCIIE
MpeIMETHBIE PE3yAbTATHI [0 roJIaM O0yUYEeHHUS;

coJiepkanue yuyebHoro npeameta «dusnkay mo rogam 00y4eHus.

[Iporpamma 1o ¢u3uke MOXKET ObITh HCIOJB30BaHA YUUTEISIMH KaK OCHOBa st
cocTaBlieHUs1 cBouX pabouux mporpamm. Ilpu paspaborke paboueil mporpammbl

B TEMaTUYECKOM IUIAHUPOBAHUU JOJDKHBI ObITh YUTEHbI BO3MOXHOCTHU HCIOJb30BAHUS JIEKTPOHHBIX
(undpoBbIX) 00pa3zoBaTEIbHBIX PECYPCOB, SIBJIAIOMIMXCS Y4eOHO- METOAWYECKUMH MaTepuaaMu
(MynBTUMEMIHBIE MPOrpaMMBbl, >JIEKTPOHHBIE YUEOHMKH M 3aJlaUHUKH, DJICKTPOHHbIE OMOIMOTEKH,
BUPTyaJbHbIE J1a0OpaTOpUU, HrPOBBIE IPOTPaMMBbI, KOJUIEKIUH IHU(POBBIX 00pa30BaTENbHBIX
PECYpPCOB), PEATU3YIOIUMH JUIAKTUUYECKUE BO3MOKHOCTH HH(POPMALMOHHO-KOMMYHUKAIIHOHHBIX
TEXHOJIOTUH, co/iep’KaHie KOTOPBIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 00pa30BaHUMU.

[Iporpamma 1o ¢u3uKe HE CKOBBIBA€T TBOPYECKYIO MHHULMATHBY y4YUTEJIeH M INpeloCTaBiseT
BO3MOKHOCTh JUIsl peallu3allii pa3IM4YHbIX METOAMYECKHX IOAXO0J0B K OpraHM3aluu 00ydeHUus
¢u3MKe Ipu YCIOBUU COXpaHEHUs 00513aTeIbHON YacTH COJAEpIKaHUs Kypca.

dusmnka Kak Hayka O HambOosiee OOLIMX 3aKOHaX NPHUPOAbI, BBICTYNas B KauecTBE y4eOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HAHHI 00 OKpyXKarolieM MHpe.
IkonpHBIA  KypC bu3uKu — CHCTEMOO0OPa3yIOUINii 11 €CTeCTBEHHO-HAYYHBIX Y4EOHBIX
MPEIMETOB, MOCKOJIbKY (PM3MYECKHe 3aKOHBI JIeKAaT B OCHOBE IPOLIECCOB U SBICHHUH, H3ydaeMbIX
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XuMueH, Ouonoruei, ¢usndeckoir reorpadueit u actpoHomuen. lcnoiap3oBaHHWE W AKTUBHOE
NpUMEHEHHE (U3MUECKUX 3HAHUU OIpENelsieT XapakTep W pa3BUTHE Pa3sHOOOPA3HBIX TEXHOJIOTUU B
cepe 3HEPreTUKH, TPAHCIOPTa, OCBOGHUS  KOCMOCA, IOJYYEHHs  HOBBIX  MaTEpHAaJOBC
3aJaHHBIMH  CBOMCTBaMH W  Jpyrux. M3ydeHue (¢HU3MKM BHOCUT OCHOBHOM  BKJal B
dbopMupoBaHHE  E€CTECTBEHHO-HAYYHOW  KApTHHBI  MHpa  oOydarommxcs, B popMupoBaHHe
YMEHHUM PUMEHATh Hay4YHbII METO/] IO3HAHUS IIPU BBIIIOJHEHUH UMUY4€OHBIX UCCIIEA0BAHNM.

B ocHOBy kypca ¢(usumku ans ypoBHS CpeHEro oOuiero oOpa3oBaHUs IOJIOKEH psI UICH,
KOTOPbIE MO’KHO paccMaTpHUBaTh KaK IPUHLHUIIBI €M0 OCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM Kypc SBJISETCS JOTMYECKH 3aBEPIIEHHBIM, OH
COIEPKUT Marepual W3 BCEX pa3fenoB (U3MKM, BKIIOYAET KAaK BOIPOCH KJIACCHYECKOH, Tak H
COBPEMEHHOU (PU3UKH.

Hoesn eenepanuzayuu. B cooTBeTCTBUM € HEW Marepuan Kypca (QU3MKU OOBEIUHEH BOKPYT
¢uznueckux teopuil. Benymum B Kypce sBisercs (pOpMUPOBaHUE NPEICTABICHUNH O CTPYKTYPHBIX
YPOBHSX MaTe€puH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanusanus NpeanosaraeT MCIOJIb30BaHHE TI'yMaHUTapHOTO
MoTeHIMana (pU3NYECKON HAayKH, OCMBICIEHUE CBSI3U pa3BUTHs (DU3MKH C pa3BUTHEM OOIIECTBA, a
TaK)Xe C MUPOBO33PEHUYECKHMH, HDABCTBEHHBIMU U HKOJIOTMUECKUMU MTPoOIIeMaMHu.

Hoes npuxnaonou wuanpaenennocmu. Kype ¢usuku mnpennosiaraeT 3HaAKOMCTBO C IIHPOKUM
KPYroM TEXHHUUYECKUX U TEXHOJIOTMUECKUX MPUIIOKEHUN N3yUYEeHHBIX TEOPUNHN 3aKOHOB.

Hoes  sxonoeuzayuu  peanusyercs IOCPEACTBOM  BBEAEHUS  DJIEMEHTOB  COJAEp’KaHMUS,
MOCBAIIEHHBIX 3KOJOTUYECKMM Mpo0ieMaM  COBPEMEHHOCTH, KOTOPbIE  CBSI3aHBIC Pa3BUTHEM
TEXHUKH M TEXHOJOTHH, a Takke O0OCyXJeHus mpoOiieM palMOHAIBHOTO MPHPOJOTOIL30BAaHUS U
9KOJIOTUYECKOH 0€30MacHOCTH.

CrepxHEBBIMH DJJIEMEHTAMU Kypca (HU3MKH Ha YpPOBHE CpeAHero oOmiero oOpa3oBaHUs
SBISIOTCA  (u3uveckue  Teopur  (GOpPMHpPOBAHHME  TPEICTABICHUNA O CTPYKTYpE MOCTPOCHUS
¢buznueckoil TeopuH, pOIM (PYHIAMEHTAJIbHBIX 3aKOHOB M MPHUHIMIIOB B COBPEMEHHBIX
MIPEJICTaBICHUSIX O MPUPOJIE, IPAHUIIAX MPUMEHUMOCTH TEOPHIL, IJIs1 OMMCAHUS €CTECTBEHHO-HAYUHBIX
SIBJICHUN U TIPOLIECCOB).

CucTeMHO-JIeTEIbHOCTHBIA MOJAX0A B Kypce (U3MKH pean3yeTcsl Mpexae BCero 3a CYeér
OpraHMu3aliy SKCIIEPUMEHTAIBHON JesITenbHOCTH oOyuatomuxcs. [{is 6a30Boro ypoBHs Kypca pU3uKu
— 3TO HCIIOJIb30BAHUE CUCTEMbl (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a0OpPaTOPHBIX
paboT, KOTOpbIE B Iporpamme 1o (pu3nke 0ObeTUHEHBI B OOIIUI CIHCOK YYEHUYECKHX MPAKTHUECKUX
paboT. BrigeneHue B yka3zaHHOM IepeyHe JIaOOpaTOpHBIX pabOT, MPOBOJUMBIX IJIi KOHTPOJS U
OIICHKH, OCYIIECTBIISIETCA YYaCTHHKAMH OO0pa30BaTeNIbHOrO Ipoliecca HUCXOAsS W3 0coOeHHOCTel
IUIAHUPOBAaHUS U OcCHamleHus Kabunera ¢usuku. [lpu sTomM oOecreynBaeTcss OBIAJICHHE
OoOy4arouMMUCs YMEHUSIMU TIPOBOJUTH KOCBEHHBIE H3MEPEHHUS, HCCIEAOBAHUS 3aBHCHUMOCTEH
(bu3MYECKUX BETUYHMH U IOCTAHOBKY OTIBITOB I10 MPOBEPKE MPEATI0KEHHBIX TUIIOTE3.

Bbonpiioe BHUMaHue yaensieTcs pelieHHI0 pacu€THBIX M KaueCcTBEHHBIX 3aaad. [lpu stom mms
pacuéTHBIX 3aJay MPUOPUTETOM SBISIOTCSA 3aJaddl C SBHO 3aJaHHOW (PU3UYECKOH MOEINbIO,
MO3BOJISIOIINE PUMEHSATh U3yYE€HHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOTO pasjena Kypca, Tak
U UHTETPUPYS 3HAHUS W3 Pa3HbIX pas3zaenoB. [ KauecTBEHHBIX 3ajJady MPHOPUTETOM SIBIISIOTCS
3aJJaHus Ha OOBACHEHHE NPOTEKaHUs (PU3MUYECKUX SIBJICHUH M TPOLIECCOB B OKpYXAroOIIEH >XU3HH,
TpeOyrole BbIOOpa GU3NIECKON MOIENHN A CUTYallMM TPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpedoBanusiMu @I'OC COO k MaTepuallbHO-TEXHHUUECKOMY OOECIIeUEeHUI0
y4eOHOro mpolecca 0a3oBbI ypoBeHb Kypca (M3MKM Ha YpOBHE CpelHero oOmiero ooOpa3zoBaHUS
JIOJDKEH M3Y4aThCsl B YCIOBUSX MPEIMETHOro KaOuHeTa (PM3MKHU WM B YCIOBHSIX MHTETPUPOBAHHOTO
KaOMHeTa NMpeMETOB €CTECTBEHHO-HAyYHOro uKiIa. B kabuHere GU3MKU J0JKHO OBITH HEOOX0AUMOE
nabopaTopHOe 000pyIOBaHHME JUIs BBINOJHEHHUS YKAa3aHHBIX B MpOrpaMMe MO (HU3UKE YUEHHUECKUX
MPAKTUYECKUX pabOT U IEMOHCTPALIMOHHOE 000PYI0BaHUE.

JleMoHCTpalMoHHOE 000py0BaHNe (OPMHUPYETCS B COOTBETCTBUU C MPUHIIUIIOM MHUHUMAIbHON
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JOCTaTOYHOCTHU u  olecrieunBaer NOCTAaHOBKY  TIEPEUUCIICHHBIX B TIPOrpaMMe 10 (PH3HKe
KIIIOYEBBIX JIEMOHCTPALUN I UCCIEIOBAHUS M3Y4YaeMbIX SIBICHUHW U MPOILECCOB, IMIMPUUYECKUX U
(byHAMEHTAJIBHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHUH.

JIaGopaTtopHoe 00OpydOBaHME JJIsl YUCHHUECKUX IMPAKTHYECKHX paboT GOpMHUpPYETCsl B BHIEC
TEMaTUYECKUX KOMIUIEKTOB U oOecrieunBaeTcs B pacy€Te OJJHOr0 KOMIUIEKTa Ha JBYX 00y4aroIuXxcs.
Temarnueckrue KOMILIEKTHI JJAOOPAaTOPHOTO 000PYAOBAaHUS IOJKHBI OBbITH IOCTPOEHBI HA KOMIIJIEKCHOM
WCTIOJIb30BAHNU AHAJIOTOBBIX M HU(POBBIX MPHOOPOB, a TaKKE KOMIBIOTEPHBIX H3MEPUTEIBHBIX
CHCTEM B BUJIE IIM(PPOBBIX JTa00OpATOPHUIA.

OCHOBHBIMH LEISAMHU HW3Yy4eHUs (QHU3UKH B 0OmEM 0Opa3oBaHWUU SBISIOTCSA: (popmHpoBaHHE

UMHTEpeca U CTPEMJIEHHs OOy4aromMXCsl K HAy4YHOMY H3YYEHUIO
MIPUPO/IbI, PA3BUTHE UX MHTEIUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

pa3BUTHE MPEJCTABICHU O HAYYHOM METOJE MO3HAHUSA U (POPMHPOBAHUE UCCIIEIOBATEIHCKOTO
OTHOIIEHHSI K OKPY)KAIOLINM SIBJICHUSIM;

(bopMupOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ylibTaTa M3ydeHHs] OCHOB CTPOCHHUSI MaTEepHUU
1 (pyHITaMEHTAJIbHBIX 3aKOHOB (DU3HKH;

dbopmupoBaHre yMEHUH OOBICHATH SBICHHS C HWCHOJIB30BAaHWEM (U3WYECKUX 3HAHWHA H
HAyYHBIX JI0Ka3aTeIbCTB;

(dbopMupoBaHHE TIPEICTABICHUH O PONM (U3UKU JUIsT PA3BUTHUS JIPYTUX E€CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHH.

JlocTibkeHHe OSTHX Ieield oOecrednBaeTcsi pemeHHeM  CIEAYIOMHUX — 3aJadB MPOIecce
M3y4deHus Kypca GU3NKH Ha YPOBHE CpETHETO 001ero oopa3oBaHus:

proOpeTeHne CUCTEMbl 3HaHUN 00 00X (PU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIIOYAsi MEXaHHUKY, MOJIEKYISIPHYIO (HU3UKY, AJIEKTPOJMHAMUKY, KBAHTOBYIO (H3UKY U DJIEMEHTHI
acTpopU3UKH;

dbopMHUpOBaHHE YMEHHI NPUMEHSATHh TEOPETUYECKHE 3HAHUS ISl OOBSCHEHHS (U3MUECKUX
SABICHUH B TPHUPOAE U IS TPUHATUS MPAKTUUECKUX PEIICHUHB MOBCEIHEBHON KU3HH;

OCBOEHHE CIIOCOOOB pellIeHrs pa3INYHbIX 3314 C SIBHO 3a/laHHOM (U3NYecKol MOJEINblo, 3aaY,
MOIPa3yMEBAIOIINX CAMOCTOSTENIBHOE CO3/IaHuE (PU3NUECKOM MOJIEIH,a/IeKBATHON YCIIOBUSAM 3a]1a4H;

MOHUMaHHe (U3UYECKUX OCHOB M MPHUHIMIIOB JIEHCTBUS TEXHHUYECKUX YCTPONCTB H
TEXHOJIOTHYECKHX MPOIECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPENY;

OBJIAJICHUE METOJaMHU CaMOCTOSITEIbHOTO IUIAHUPOBAaHUSA U TPOBEACHUA  (PU3MUECKHUX
SKCIEPUMEHTOB, aHalM3a MW UHTepIpeTanud HHpOpManMu, OMpeNesieHUus JIOCTOBEPHOCTU
MOJIyY€HHOTO PEe3yibTara;

CO3JaHME YCIOBUM JJsi Pa3BUTUSA YMEHHI MPOEKTHO-HCCIEA0BATEIbCKOW, TBOPYECKOU
JeSITeTIbHOCTH.

Ha usyuenue gusuku (6a30BbIii ypOBEHB) HA YPOBHE CPEAHETO OOIIETr0 00pa30BaHUs OTBOAUTCS
136 wuacoB: B 10 kmacce — 68 wyacoB (2 waca B Hememo),B 11 kmacce — 68 gacoB (2 gaca B
HEJIEIIO).

[Ipennaraemeiii B mporpamme 1o (u3HKe IepedeHb Ta00PaTOPHBIX M MPAKTHYECKUX pPaboT
SBIISICTCS. PEKOMEHJOBAHHBIM, YUUTENb JIeNaeT BbIOOP MPOBEACHUS J1aOOPATOPHBIX pa0OT U OIBITOB C
y4€TOM UHAMBUIYaJIbHBIX 0COOEHHOCTEH 00yJaroImuxcs.

JIrobast pabouast mporpamMMa JOJDKHA TOJHOCTBIO BKJIIOYaTh B ce0sl coJiepaHHMe JaHHOM
IIPOrpamMMsl 10 (pU3HKeE.

B otnensHBIX criyyasx Kypce (puznku 6a30BOro ypoBHS MOXeET u3y4arbesl B 00béMe 204yaca 3a iBa
roga oOydenus (3 u B Henenmto B 10 n 11 xiaccax). B atom ciyqaeyBenmumBaercst He Menee yeM 110 20 4
pe3epBHOE BpeMs, KOTOPOE HCHOJIb3YETCSl YUUTENEM Uil M3Y4eHHs BOIPOCOB, TECHO CBSI3aHHBIX C
BbIOpaHHBIM TpoduiieM OOydeHHs, M yBEIUYMBAeTCs ydyeOHas Harpyska, OTBOJMMAas Ha HM3y4eHUeE
MEXaHUKH, MOJIEKYJIIPHON (DM3MKU U 3IEKTPOJMHAMUKHM, 32 CUET PACHIMPEHMs 4Hcia JabopaTOpHBIX
paloT HccIen0BaTENbCKOTO XapaKkTepa i YPOKOB PEeLIeHUsI KAYeCTBEHHbIX U PACUETHBIX 3a/1a4.
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COJAEPKAHUE OBYYEHUA

10 KJIACC
Pa3nen 1. ®du3uka u MeTOAbI HAYYHOIO NIO3HAHUS
®usuka — Hayka o npupoae. HaydHble meTonbl mo3HaHus okpyxaromero mupa.Pois
SKCIIEPUMEHTA U TEOPUU B IIPOLIECCE MMO3HAHUS IPUPO/Ibl. DKCIEPUMEHT B (pusnke.MoaenupoBanue
¢buznyecknx ABJICHUM U  IPOLIECCOB. Hayunble  rumoressl.
®u3nyecKkue 3aKOHbl M TEOPHUM. ['paHUIIBI TPUMEHUMOCTH (PU3NYECKHX 3aKOoHOB.IIpuHIMD
COOTBETCTBHUSI.
Ponps u Mecto ¢usuku B popMHpPOBAHMHM COBPEMEHHOM HAaydHOW KapTHHbBI MUpa,B
MIPAKTHYECKON JIEATEIILHOCTH JHOAEH.

Jlemoncmpayuu
AHasorosbie U IUPPOBBIC U3MEPUTETHHBIE MPUOOPHI, KOMITBIOTEPHBIC JATUYHKH.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuxka

Mexanndeckoe apmwxkeHrne. OTHOCHTEIILHOCTh MEXaHHYeCKOoro aprxkeHus. CHcrema oTcuéra.
Tpaexropus.

[Tepememnienne, CcKOpoCcTh (CpemHsii CKOPOCTh, MTHOBEHHAs CKOPOCTh) W YCKOPEHHE
MaTepuajibHON TOYKHU, MX MPOCKIHUH HA OCU CUCTeMbl KoopauHaT. CII0OKEHHE NEpPEeMEICHUN u
CJI05KE€HUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOPEHHOE TMPSMOJIMHCHHOE MABWXKEHWE. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, TyTH U NIEPEMEILICHUS MATEPUATIbHON TOYKH OT BPEMEHH.

CBoboaHoe majeHue. Y CKOpeHne CBOOOTHOTO aACHHUS.

KpuBonuueitHoe  aBmwkeHue. J[BWkeHHWe  MaTepuaqbHOW TOYKM TIO  OKPYKHOCTH C
MOCTOSIHHOM 1O MOMYJI0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHasi ckopocTh. [lepuon u yvacrora
oOparenus. LleHTpocTpeMHUTENIbHOE YCKOPEHHE.

TexHuyeckne yCTpOWCTBA W MNPAKTUUECKOE MPUMEHEHHE: CIUJOMETpP, JIBW)KEHHUE CHapSJIOB,
LIETTHBIE U PEMEHHBIE TTepeIayu.

Jlemoncmpayuu

Mogens  cucrtembl — OTCU€Ta,  WJLIIOCTpaIUs KMHEMATHYECKUX XapaKTEPUCTUK
JIBH)KCHUS.

[IpeoOpazoBaHue NBIKEHHI ¢ MCIIOJIb30BaHUEM NPOCTHIX MexaHu3MoB.[lagenue Ten

B BO3/YyX€ U B pa3peKEHHOM MPOCTPAHCTBE.

Hab6nronenue IBIKCHHUS ~ Teja, OpPOIIEHHOTO noJ, YIJIOM K TOpPU30OHTY U
TOPU30HTAJIBHO.

N3mepenue yckopenust cBoOogHoTO najenus. Hampasnenue

CKOPOCTH IPU JABH>KEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomol

N3yyeHnne HepaBHOMEPHOTO JBIKEHUS C LEIBIO OIIPEAEICHUS MTHOBEHHOUCKOPOCTH.

Hccnenosanue COOTHOILICHUS MEXKILY IIyTAMH, IIPOWIEHHBIMU TEJIOM 3a
[IOCJIEIOBATEIILHBIE PABHBIE IPOMEXYTKM BPEMEHU IIPU PAaBHOYCKOPEHHOM [BHYKEHHUU C HAYAJIBHOU
CKOPOCTBIO, PABHOW HYIIIO.

N3yuenue nBuKeHUs MAapuKa B BI3KOW XKUAKOCTU. M3ydueHue

JIBMDKEHUS Tela, OpOIIEHHOT0 TOPU30HTAIBHO.
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Tema 2. lunamuxa

IIpununun ortHocutensHOCcTH [amwies. Ilepsuiii 3akoH HproToHa. MHepumanbHbIE CHCTEMBI
OTCYETA.

Macca Ttena. Cwna. llpunnun cynepno3unuu cuwi.  Bropoit 3akon HerooTona mnst
MaTtepuanbHOM TOUKHU. Tpernii 3akoH HbproTOHA JU1s1 MaTepUalIbHBIX TOYEK.

3akoHn BcemupHoro Ttsarotenus. Cuna Tsokectu. IlepBast kocmmueckas ckopocth. Cuna

ynpyroctH. 3akoH ['yka. Bec Tena.

Tpenune. Buabl Tpenus (moxosi, ckoiwxkeHus, kauenus). Cuna tpenus. Cyxoe Tpenue. Cuia
TPEHUSI CKOJBKEHUS M cuia TpeHus nokos. Koadduument tpenus. Cuna CONpOTHBICHHS IPH
JBUKEHHUHM TeJa B KUAKOCTU WM rase.

[TocTynarenpHoe U BpaliaTeabHOE IBUKEHUE a0COIIOTHO TBEPIOTO TENa.

MOMEHT Ccuiibl OTHOCUTEIBHO OCH BpaileHus. Ilnedo cuibl. YcinoBusi paBHOBECHS TBEPIOTO
Tena.

TexHuyecknue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHE: TOAUIMIHUKH, JIBUKEHUE
HWCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu
SIBrieHne uHEPIUU.
CpaBHEeHHE MacC B3aUMOACHCTBYIOIINX TE.
Bropoit 3akon HeroToHa.
N3mepenue cui.
CrnoxeHnue cuL

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT JiehopMaluu.
HeBecomocTts. Bec Tena npu yckopeHHOM noabEME U ntajieHun. CpaBHEHUE CUIT
TPEHUS TIOKOSI, KAUYEHUS U CKOJIbKEHUSI.

YcnoBust paBHOBecHs TBEPOTO Tena. Buibl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamoprvie pabomsi

N3yuenue aBmxeHust Opycka Mo HaKJIOHHOM MJIIOCKOCTH.

UccnenoBanue 3aBUCHUMOCTHU CWJI  yOPYrOCTH,  BO3HHUKAIOLIUX B IPYXHHE U
PE3UHOBOM 00pasiie, OT ux JAehopMalnH.

HccnenoBanue yciioBuii paBHOBECHUS TBEPIOTO TeJa, HMEIOIIETO OCh BpallleHUsI.

Tema 3. 3akonvl coxpaneHus 6 MmexaHuke

Nmnynec martepuanbHOW TOYKHM (Tella), CUCTEMbl MaTe€pHAlbHBIX TOYeK. VIMITyabC CHIIBI H
M3MEHEHHE UMITYJIbCA TeJla. 3aKOH COXpPaHEHUsl UMITyJbca. PeakTUBHOE IBM)KEHHE.

PaboTra cuiisl. MOIITHOCTE CHIIBL.

Kunerndeckast sHeprusi MaTepHallbHONW TOYKHU. TeopeMa 00 M3MEHEHUH KUHETHYECKO SHEPTHUH.

[TotentmansHas »Heprus. lloTeHnmanbHas sSHeprus ynpyro aAeGOpMHUPOBAHHOM MPYKUHBI.
[ToTeHnmanpHas YHEPrus Teaa BOIM3U MOBEPXHOCTH 3eMIITH.

[ToTeHnmanpHple W HEMOTCHIMATIbHBbIE CHIBL. CBs3b pPa0OTHI HEMOTEHIMATBHBIX CHUJ C
M3MEHEHUEM MEXaHUYECKOUM SHEPTUU CUCTEMBI TeN. 3aKOH COXPAaHEHUS MEXaHUUECKOMIHEPTUu.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckre yCTpOMCTBA M IPAKTHUYECKOE IIPUMEHEHHE: BOJOMET, KONEP, NPYKUHHBIN
IIACTOJIET, IBUJKEHHUE PAKET.
Jlemoncmpayuu

3aKOH COXPAaHEHHUs UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

[lepexox moTeHIIMATBEHON SHEPTUH B KHHETUYECKYIO 1 00OPaTHO.
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Yuenuueckuii sxcnepumenm, 1abopamoprulie pabomoi
N3yuenne abCOMIOTHO HEYIIPYTOTO yAapa ¢ MOMOIIBIO ABYX OJWHAKOBBIX HUTSHBIXMAATHUKOB.
HccnenoBanue cBsizu pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPruM TejlaHa mpumepe
pacTsLKEHUs pE3UHOBOTO KI'yTa.

Paznen 3. MousiekyJisipaasi u3nka U TepMOANHAMHUKA
Tema 1. Ocnogvl MOIEKYAAPHO-KUHEMUUECKOU MeOpUU

OCHOBHBIE TOJIO)KEHUSI MOJIEKYJISIPHO-KUHETUYECKOH TEOPUU M HMX OINBITHOE OOOCHOBAaHME.
BpoynoBckoe apmwxkenue. Huddysus. Xapakrep IBUKEHHS W B3aWMOJCHCTBUS YaCTHI] BEHIECTBA.
Monenu cTpoeHust Ta30B, )KUJIKOCTEN U TBEPABIX TEIU 00bSICHEHNE CBOICTB BEIIECTBA HA OCHOBE 3TUX
Mozeneil. Macca u pazmepsl Mosiekyia.KonnuectBo BemtectBa. [loctostnaast ABorazapo.

TemmoBoe paBHOBecue. Temnepatypa u e€ uamepenue. [lkana remneparyp Llenbcus.

Mopnens wuaeanpHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYISPHO-KHUHETUYECKOH TEOpHUH
UJeanbHOTO ra3a. AOCOIOTHAs TeMIlepaTypa Kak Mepa CpeHed KMHETUYECKOW SHEpruH TEIIOBOTO
nBrkeHHus dactun rasza. [llkama temmnepatyp KenbBuHa. ['a30Bple  3aKOHBI VYpaBHeHue
MenneneeBa—Kianelipona. 3akon J[lanpToHa. 3ompouecchl B uaeaabHOM ra3e ¢ MOCTOSIHHBIM
KOJINYECTBOM BellecTBa. I'paguueckoe MpecTaBIeHMEen30IpOIecCOB: U30TEPMa, U30X0pa, n300apa.

Texnuueckue ycTpoHCTBa U IPAKTUUECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnBITHI, JTOKA3BIBAIOIIUE JUCKPETHOE CTPOCHHUE BEIIecTBa, (hoTorpaduu MOJICKYIIOPraHUISCKUX
COETMHEHU.

OmnbIThl TI0 UM PY3UH KUIKOCTEH U Ta30B.

Mogenb OpoOyHOBCKOTO JIBHKCHHSL.

Monens onbita [llTepHa.

OMBITHI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJICKYIIIPHOTO B3aUMOACHCTBUL. Mo 1emb,

WUTFOCTPHUPYIOIIAs TPUPOTY JaBJICHUS ra3a Ha CTEHKU COCY/Ia.

OMBITHI, WJUTFOCTPUPYIOIIHNE YPaBHEHHUE COCTOSHUS HICaTLHOTO T'a3a, U30IPOLIECCHI.
Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabomuol

Omnpenenenre Macchl BO3ayxa B KIIACCHOW KOMHATe Ha OCHOBE M3MEPEHUN 00bEMaKOMHATHI,
JABJICHUS U TEMIIEPATyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEXKTy ITapaMeTPaMU COCTOSTHUS Pa3peKEeHHOTO rasa.

Tema 2. Ocnosbl mepmoounamuku

TepmoaunaMuyeckas cucrema. BHyTpeHHss 3HEprusi TepMOANHAMHYECKOW CUCTEMBI M CLIOCOOBI
e¢ usmeHeHus. KomuuecTBo TemyioTel M paboTa. BHyTpeHHss sHeprus OJHOATOMHOIO HJEaIbHOIO
rasa. Buael temonepenayu: TENIONPOBOAHOCTb, KOHBEKLMS, U3JIydeHUE. YelbHas TEILNIOEMKOCTb
BemecTBa. KoJIMYeCTBO TEIJIOTHI NIPH TEILIONEpEnaye.

[Tonsitue 06 aamabatHoM mnpouecce. IlepBbiii 3akoH TepmoanHamuku. [IpuMeHeHue nepBoro
3aKOHA TEPMOJMHAMUKHU K u3ompoueccaM. I'padguueckas nHTepIperanus padoThl rasa.

Bropoii 3akoH TepmoanHamMuky. HeoOpaTUMOCTh IpOLIECCOB B MPUPOJIE.

Tennosble mamuubl. [lpuHIMNB AelcTBUS TemioBbiX MamuH. [IpeoOpa3oBaHusi >HEpruu B
TeroBbIX MammuHax. Koadduuuent mosesnoro nevictus teroBoi Mamuubl. [ukn Kapro u ero
KOA(QQUIUEHT MOJIE3HOTO JeUCTBUS. DKOJOTHUECKUE MPOOIEMBl TEIIO3HEPTeTHKH.

TexHuueckre yCTpOWCTBAa U IMPAKTUYECKOE IPUMEHEHHUE: JBUIaTelb BHYTPEHHErO CrOpaHus,
OBITOBOM XOJIOJUIBHHUK, KOHIUIIMOHED.

Jlemoncmpayuu

V3MeHeHre BHYTpEHHEH SHEprHM Teja MpPH COBEPIIEHUH pabOThI: BBUIET MPOOKH M3 OYTBIIKU

noja JEWCTBHEM CXAaToro BO3JyXa, HarpeBaHue d¢upa B JAaTyHHOH TpyOke myTéM TpeHus
8
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(BUIEOAEMOHCTpALIHS).
W3meHeHne BHYTpEHHEH B3Hepruu (TeMmeparypbl) Tena npu Temtonepenade. OnbIT 110
annabaTHOMY PacCIIMPEHUIO BO3yXa (OMBIT C BO3AYIIHBIM OTHUBOM).
Mopenu napoBoii TypOHMHBI, IBUTATEINS BHYTPEHHETO CTOPAHUS], PEAKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopHeie pabomol
N3mepenue yaenbHOM TemI0EMKOCTH.

Tema 3. Azpecammnvie cocmoanusa eeujecmea. Dazoevie nepexoowvl

[TapooOpa3zoBanue u KoHAeHcaius. McnapeHwe W KuneHue. AOCOJIOTHAS W OTHOCHUTEIIbHAS
BJIQXXHOCTh BO31yxa. HaceleHHbI mnap. YaenpHas TewioTa MapooOpa3oBaHus. 3aBUCHMOCTb
TEeMIIepaTypbl KUIIEHUS OT JaBJICHHUS.

TBépnoe Ttenmo. Kpucramnumueckue u amopduble Tena. AHU3OTPONMS CBOMCTB KpPHUCTAJIIOB.
Kunxue kpuctannsl. CoBpeMeHHble MaTepuansl. [lnaBnenne u kpuctanauzauus. YenbHas TemioTa
miasnenud. Cyoaumarus.

VYpaBHeHuUe TEMI0BOro fananca.

TexHuueckue ycTpoHCTBa U MPAKTUUECKOE PUMEHEHHE: TUTPOMETP U TICUXPOMETP, KaJTOPUMETP,
TEXHOJIOTUU TIOJYYEHHUS COBPEMEHHBIX MaTepuajoB, B TOM YHCJIE HAHOMATepHAlOB, |
HAaHOTEXHOJIOTHH.

Jlemoncmpayuu
CBolicTBa HACBIIIEHHBIX TAPOB.
Kunenue npu moHUKEHHOM JIaBJICHUH.
Crioco0Ob1 M3MEPEHHS BIAKHOCTH.
Habmonenue HarpeBanus 1 MIaBieHUs KPUCTAIIMYECKOTO BellecTBa.JleMOHCTpalys KpUCTaIOB.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi
H3Mepenne OTHOCUTENBHOM BIaXKHOCTH BO3IyXa.

Pa3nen 4. DiekTpoaAuHAMHKA
Tema 1. Inekmpocmamuxa

DJIeKTpU3alus Tell. DJIeKTpUYecKui 3apsaa. JBa Buaa snekTpuyeckux 3apsanoB. [IpoBoaHukw,
JTURJIEKTPUKYU U TIOJIYIPOBOJHUKH. 3aKOH COXPAHEHHUS 3JIEKTPUUYECKOTO 3apsija.

BzaumoperictBue 3apsigoB. 3akoH Kymona. ToudeuHbId 3J€KTpUUECKUN 3apsll. DIEKTPUUECKOE
nose. Hanpspk€HHOCTD 3ieKkTprudeckoro nojs. [IpuHiun cynepno3nunuiieKTpudeckux nojiei. Jinaum
HaIpsKEHHOCTH 3JIEKTPUUYECKOTO MOJIS.

PaGora cun snekrpocratuyeckoro noss. Ilorenuman. Pasnocts nmorenuuanos. [IpoBogHuku u
JURJIEKTPUKHU B 3JIEKTPOCTATUUECKOM ToJIe. [IusneKkTpuyeckas NpoOHULIAEMOCTb.

OnekrpoéMkocth. KonpeHcartop. DneKTpo€MKOCTh IJIOCKOTO KOHJEHCATOpA.

DHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuueckne yCTpOWCTBA W MPAKTHUYECKOE MPUMEHEHUE: SJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3alllUTa, 3a3eMJICHHE 3JIEKTpOnpuOOpOB, KOHAECHCATOpP, KOMHUPOBAIBHBIN
anmnapar, CTpyWHBIH IIPUHTED.

Jlemoncmpayuu

YCTpOoUCTBO U MPUHLIMI JEHCTBHS JIIEKTPOMETPA.

B3aumonelicTBue HadIEKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE TOJIE 3aPSPKEHHBIX Tell.

IIpoBOJHUKH B 3IEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaTH4ecKas 3alluTa.

I[I/IBJ'ICKTpI/IKI/I B DJICKTPOCTATUYCCKOM I10JIC.

3aBUCHMOCTh BHeKTpOéMKOCTI/I IIJIOCKOTO KOHACHCATOpa OT IIoMau IMJIACTUH,PACCTOAHUA
MCXKIY HUMHU U ,Z[HBJ'ICKTpH‘ICCKOfI IMPOHUIIACMOCTH.

3Hepr1/1;1 3apsPKCHHOTO KOHACHCATOPA.
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Yuenuueckuii sxcnepumenm, 1abopamopHeie pabomol
N3mepenue 21eKTpo€MKOCTH KOHIEHCATOPa.

Tema 2. I[Tocmoannsiit 3nekmpuyeckuii mok. Toxu 6 paznuunvix cpedax

DNEeKTPUYECKUN TOK. Y CIIOBUSI CYIIIECTBOBAHUS SJIEKTPUUYECKOTO Toka. McTtounukuroka. Cuia
ToKa. [IoCcTOSHHBIN TOK.

Hanpspokenue. 3akon Oma Juist yyacTka LenH.

DnexTpuyecKoe COIIPOTHBIICHHUE. VY nensHOE COIIPOTHBIICHHE BEILIECTBA.
[TocnenoBarenbHOE, MapauIEIbHOE, CMEIIAHHOE COEMHEHUE IIPOBOJHUKOB.

Pabora anexrpudeckoro Toka. 3akoH Jxoyns—JIenma. MonHOCTh AIIEKTPUYIECKOTOTOKA.

DNeKTpOABMKYIIasl CUjla U BHYTPEHHEE COMPOTHBIICEHWE HCTOYHMKA TOKa. 3akoHOMa Juist
MOJTHOM (3aMKHYTOM) AJIeKTprdeckoit rienu. KopoTkoe 3ambikaHue.

DneKTpOHHas TPOBOAUMOCTh TBEPBIX METAJIOB. 3aBUCUMOCTh CONPOTUBIECHUSIMETAIIIOB OT
temieparypbl. CBEpXIIPOBOIUMOCTb.

DnexTpuyeckuil TOK B Bakyyme. CBOMCTBA 3J€KTPOHHBIX IMy4KOB. [1os1ynpoBoAHUKH.

CobcTBeHHAs ¥ TPUMECHAsI IPOBOIUMOCTD MOTYIIPOBOJHUKOB.

CgoiictBa p—Nn-nepexoja. [loaynpoBogHHUKOBBIE TPHOOPHI.

ONeKTpUYeCcKH TOK B pacTBOpax M paciulaBax dJIEKTPOJHUTOB. DJIEKTPOJIMTHYECKAsS
JUccoanus. JIEKTPOIIU3.

OnekTpuyeckuid TOK B razax. CaMoCTOSTENbHBIM M HECAMOCTOSITENBHBIA pa3psil.

Mounnus. [Inazma.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE IMPUMEHEHHE: aMIIEpMETP, BOJBTMETP, PEOCTar,
HCTOYHUKU TOKa, AJIEKTpOHArpeBaTelibHble MPUOOPHI, AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COMPOTHUBIICHUS, BaKyyMHBIH AMOJ, TEPMUCTOPHI U (OTOPE3UCTOPHI, MOIYNPOBOJAHUKOBBINA NHOJ,
rajabBaHHKa.

Jlemoncmpayuu

N3mepenune cuibl TOKa U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTUBIIECHUS LUIUHAPUYECKUX TPOBOJHUKOB OT JUIMHBI, IO UIIONIEPEYHOTO
CEYEHMS U MaTepuaa.

CMelaHHOe COeIMHEHNE TPOBOIHUKOB.

[Ipsimoe U3MEPEHUE 3IEKTPOABHKYIIECH CHUJIBL. KopoTtkoe 3aMbIKaHHE
rajbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHEIO0 CONTPOTHUBIICHHUS.

3aBUCHUMOCTb CONPOTUBJIEHUSI METAILIOB OT TemnepaTtypsbl.lIpoBoaumocts

3JIEKTPOJIUTOB.

HckpoBoii pa3psa v pOBOIMMOCTb BO3TyXa.

OaHOCTOPOHHSSL TPOBOJAMMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi
N3ydenune cMemanHoro COeIMHEHUsL PE3UCTOPOB.
N3MepeHnne aneKTpOABIKYILEH CUJIBI MCTOYHUKA TOKA U €r0 BHYTPEHHETOCONPOTUBIICHUS.
Habmronenue snektponusa.

MexnpeamerHbie CBA3U

Wzyuenne kypca ¢usuku 0azoBoro ypoBHsS B 10 Kiacce ocCymecTBiseTcss ¢ y4éTom
coJiepKaTeIbHbIX MEXKIIPEIMETHBIX CBA3€M ¢ KypcaMHu MaTeMaTHKH, OMOJIOTUH, XUMHH, reorpaduu u
TEXHOJIOTUM.

Medicnpeomemmvle nonwsmus, CBA3aHHbIE C U3yY€HHEM METOJOB HAay4YHOTO MO3HAHUS: SBJICHUE,
Hay4HbI ¢akT, rumotesa, ¢u3MUecKkas BeNUYMHA, 3aKOH, TEOpUs, HAONIOJEHHE, SKCIIEPUMEHT,
MO/JIENIMPOBAHUE, MOJECIIb, U3MEPEHUE.

Mamemamuxa: pelieHre CUCTEMbl ypaBHEHUH, JMHeWHas (QyHKMs, nmapabosna, runepboia, ux
10
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rpaduKd W CBOWCTBA, TPUTOHOMETpUYECKHE (YHKLIMHU: CHUHYC, KOCHHYC, TAaHI'€HC, KOTaHICHC,
OCHOBHO€ TPUIOHOMETPUYECKOE TOKJIECTBO, BEKTOPHI U UX IPOEKIUH HA OCH KOOPAUHAT, CIIOXKEHUE
BEKTOPOB.

Buonoeusn: mexanndeckoe JBMKEHUE B KHUBOU mpupoje, 1uddysus, 0CMOC, TEII000MEH KUBBIX
OpraHu3MoOB (BU[Ibl TEIUIONEpPEAAYH, TEIUIOBOE PAaBHOBECHE), OSJIEKTPUUYECKUE SIBJICHUS B KUBOU
IIPUPOJIE.

Xumus: JTUCKPETHOE CTPOCHHME BEIECTBA, CTPOCHHME AaTOMOB M MOJIEKYJ, MOJIb BELIECTBA,
MOJISIpHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEN, KUJIKOCTEH M ra3oB, IEKTPUYECKHE CBOMCTBA
METAJUIOB, 3JIEKTPOJIMTHYECKAS JUCCOLMALINS, MaJlbBaHUKA.

T'eoepaghus: BIaXHOCTh BO3/yXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonozus: mpeoOpa3oBaHHE JBMKEHUN C HMCIOJIb30BAHUEM MEXaHHU3MOB, Y4ET TPEHHUS B
TEXHMKE, TOJUIMIHHUKY, UCIOJb30BAaHUE 3aKOHA COXPAaHEHUs  MMIIyJbca B TEXHUKE (pakeTa,
BOJIOMET M JIpyTHe), JABUraTellb BHYTPEHHETO CropaHus, mapoBas TypOHHA, ObITOBOM XOJOIWIBbHUK,
KOHJIUIIMOHEP, TEXHOJIOTUM IOJYyYEHUsI COBPEMEHHBIX MATEPUAJIOB, B TOM YHCIIE HAHOMATEpPUAJIOB, U
HAaHOTEXHOJIOTUH, AJIEKTPOCTaTUYECKasl 3alUTa, 3a3€MJICHUE 3JIEKTPONpUOOpPOB, KCEPOKC, CTPYHHBIN
MIPUHTEP, 3JEKTPOHArpPEBaTENbHbIE TPUOOPHI, AIEKTPOOCBETUTENBHBIE TPUOOPHI, raIbBaHHKA.

11 KJACC
Pazjnen 4. daexkTpoauHaMuka
Tema 3. Maznummnoe none. In1eKmpomMazHumMHAas UHOYKYUS

[ToctostHHbie MarHuTHl. B3amMojelicTBME MOCTOSTHHBIX MAarHuToB. MarHutHOoe moJie. Bekrop
MAarHUTHOM WMHAYKUMH. [IpMHUOMIO Cynepno3uliMiM MarHUTHBIX TMOJed. JIMHUM MarHUTHOW WHIYKIUU.
KapTtuna nuHmii MAarHUTHOM MHTYKIIUH TTOJI TOCTOSIHHBIXMArHUTOB.

MaruauTHO€ 1oJIe TPOBOAHUKA C TOKOM. KapTuHa JTMHUN MHAYKIIMM MarHUTHOTO TOJISl IJTMHHOTO
NPSMOTO MPOBOJHUKA U 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHHKA, KaTYIIKH C TOKOM. OmbIT Dpcrena.
B3anmopaericTBre MpoBOAHUKOB C TOKOM.

Cuna Amniepa, €€ MOIyJb M HaIIpaBJICHUE.

Cuina Jlopennia, €€ MOayiab W HampapjieHue. JIBUXKEHHE 3apsHKEHHOW YacTHUIIbIB
OJIHOPOJHOM MarHutHoM noJje. PaGora cuibl Jlopenna.

SBneHue 3neKTpoMarHUTHOM MHAYKIMU. I[0TOK BeKkTOpa MarHMTHONW WHIYKLUU.
DNEeKTpOABMKYILAS CUJIA UHAYKUIHH. 3aKOH 3JIEKTPOMAarHUTHOW MHAYKIuU Papanes.

Buxpesoe JIEKTPUUECKOE noJie. DIIEKTPOABUKYILAS cuia WHIYKIUUB
MIPOBOJIHUKE, ABMKYIIEMCS [TOCTYNATEIbHO B OJJHOPOIHOM MarHUTHOM MOJIE.

IIpaBuno Jlenna.

NHIyKTUBHOCTS. SBnenue CaMOUHIYKIINH. DNeKTpoABUKYLIAs cuia
CaMOMHIYKIIMH.

DHeprusi MarHUTHOTO TOJISI KATYILIKH C TOKOM.

DIEeKTPOMAarHUTHOE MOJIE.

TexHuueckue  yCTpoWCTBa W MPAKTHYECKOE NPUMEHEHUE: TOCTOSHHbIE  MAarHUTHI,
AIIEKTPOMArHMTHI, JIEKTPOBUraTENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHUL], MHAYKIIMOHHAS TI€Yb.
Jlemoncmpayuu

OmnsIT Opcrena.

OTKIIOHEHHUE HIIEKTPOHHOTO MMy4YKa MarHUTHBIM nojieM.JInHumn

WHJYKIMA MarHUTHOTO TOJIS.

B3aumopelicTBre IBYX MPOBOJHUKOB ¢ TOKOM.CHita

Awmriepa.

[erictBue cuiiel JIopeH1ia Ha MOHBI SJIEKTPOJINTA. SIBIIeHHE

ANEKTPOMArHUTHOW MHAYKLIHH.

11
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IIpaBuiio Jlenua.
3aBHCHMOCTH BHGKTpOI[BH)KYHlCﬁ CHJIBI HHAYKIIUHN OT CKOpOCTHU HU3MCHCHUA
Mar"dimMTHOTI'O IIOTOKaA.

SIBiIeHME CAMOMHTYKLIUH.
Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol
N3ydeHne MarHuTHOTO MOJISt KATYIIKU C TOKOM.
HccnenoBanue nercTBrs MOCTOSHHOTO MarHUTa Ha paAMKY C TOKOM.
HccnenoBanue aBiaeHUs 3JEKTPOMArHUTHOM UHTYKIIUH.

Paznen 5. KoJsieGanus u BOJTHBI
Tema 1. Mexanuueckue u 31eKmpomMazZHumHble KoJ1e0anus
Konebarenpnas cuctema. CBoOOAHBIE MeXaHWYECKHE KoJieOaHus. ['apMoHMYECKHE KOJIeOaHuUsl.
[Tepuon, wacrora, ammutyna u ¢asza konebanuit. [Ipy>kMHHBIN MasTHUK. MaTeMaTH4YeCKU MasiTHUK.
YpaBHEHHE rapMOHUYECKHX KosieOanuii. [IpeBpalienne SHEPTHH MPU TAPMOHHYECKUX KOJICOAHUSX.
Konebarenbubiit  koHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KoOJIEOAHMS B  HJI€ATbHOM
KOJIeOaTeIPHOM KOHTYpE. AHAIOTHUS MEXIy MEXaHHYSCKHMMH W DJIEKTPOMArHUTHBIMU KOJICOAHUSMHU.
®opmyna ToMcoHa. 3aK0H COXpaHEHUS SHEPTHH B HICATLHOM KOJe0aTeTbHOM KOHTYDPE.

[IpencraBnenne o 3aryxammux KojeOaHUsIX. BBIHYXKIEHHbIE MEXaHUYECKHE KOJICOAHWS.
Pe3onanc. BeinyxaeHHBIE 2JIEKTPOMarHUTHBIE KOJICOAHMS.

[Iepemennblii TOK. CHHYCOMJAIBHBIM IEPEMEHHBIM TOK. MOIIHOCTE IEPEMEHHOIO TOKA.
AMIUTUTYTHOE U JIEHCTBYIOIIEE 3HAYEHNE CUITBI TOKA U HAIIPSKEHUS.

Tpanchopmarop. IlpomsBojacTBo, mnepemadya ¢ MOTPEOJICHHE DICKTPUYECKON DHEPruwu.
OKOJIOTMYECKME PHUCKM IPU  MPOU3BOJACTBE  3JEKTpod3Hepruu. KynbTypa  MCHOJIb30BaHUs
AJIEKTPO3HEPIUH B TOBCEIHEBHOM KU3HU.

TexHuyeckre ycTpoWCTBa M MPAKTUUECKOE MPUMEHEHHE: JIEKTPUUYECKHH 3BOHOK, T€HEpaTop
IIEPEMEHHOT0 TOKA, JJMHUU JIEKTpoIiepeaay.

Jlemoncmpayuu

UccnenoBanue napameTpoB Kos1e0aTesIbHOM CHUCTEMBI (Ipy>XKUHHBIH W
MaTeMaTHYeCKU MasSTHUK).

HabGnronenue 3aryxaronux kosebanuii. MccnenoBanue

CBOMCTB BBIHYXJICHHBIX KosieOanuii. Habmonenue

PE30HaHCaA.

CBO6OI[HI)IC OJICKTPOMAarHuTHBIC KOJIeOaHus.

OCI_[I/IJ'IJ'IOFpaMMbI (SaBI/ICI/IMOCTI/I CHJIBI TOKa U HaAIPAKCHUA oT BpeMeHI/I)
JJI1 DJICKTPOMAIrHUTHBIX KOJIEOAHHUH.

Pe3onanc IIpu IIOCJICAOBATCIIBHOM COCAMHCHHNU pe3ucTopa, KaTyIIKN

WHJYKTUBHOCTU U KOHJIEHCATOPA.

Mogenb TUHUY 3JIEKTPOIIEpEAAUN.
Yuenuueckuii sxcnepumenm, nabopamoprvie pabomsi

HccnenoBanue 3aBUCUMOCTH TEPUOJIA MAIIBIX KOJIeOaHHH Tpy3a Ha HUTHU OT JJIUHBIHUTH U MaCCHI
rpysa.

HccenenoBanue NepeMEeHHOTO TOKA B LIEIHU U3 MOCIEA0BATEIBHO COSAMHEHHBIXKOHIEHCATOPA,
KaTYIIKHA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpoOMazZHUNHbLE GOIHbL

MexaHuueckie BOJIHBI, YClIOBUSI pacnpocTtpaHeHus. llepmon. CkopocTh pacmpocTpaHeHHs U
nnuHa BoJIHBL [lonepeunsie v mpojosbHbIe BOIHBL HTepdepeHusayn Tudpakins MeXaHHUECKIUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBL. YCIIOBHS M3JIydeHHUs] DJICKTPOMAarHUTHBIX BOJIH. B3aumHas
opueHrtanus BekropoB E, B, v B anexrpomaruutHOi BosHe. CBOMCTBA 3J€KTPOMAarHUTHBIX BOJIH:
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OTpa)X€HHUE, IIPEJIOMIIEHUE, HoJIIpU3aus, mdpaxius, UHTEpEpEHIIHSL. Ckopocthb
JIEKTPOMArHUTHBIX BOJIH.

[Ilkana 2JIEKTPOMAarHUTHBIX BOJH. IIpuMeHEHHE 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[lpuHuunel  paavocBa3M U TeseBHIeHUs. Paguosnoxarius.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIECH CPEeIbI.

Texnuueckue ycTpoWCTBa M MPAKTUUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIE HWHCTPYMEHTHI,
yJIbTPa3BYKOBasl JUArHOCTUKA B TEXHMKE U MEIUIIMHE, pajap, paJiuonpuéMHUK, TEIEBU30pP, aHTEHHA,
teneon, CBYU-meyp.

Jlemoncmpayuu
OO6pazoBaHue U pacpoOCTPaHEHHE MTOTIEPEUHBIX U MPOI0JIbHBIX BOJTH. Koebmromeecs Teno kak
HCTOYHUK 3BYKa.
HaGnronenue otpakeHus U npeaoMIIeHNs MeXaHUIeCcKuX BOJIH. Habmonenne
nHTepPepeH U TUPPAKIIMI MEXaHUYECKUX BOJIH.3BYKOBOM pE30HAHC.
HaGnrogenue cBsI3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJ0M M 4aCTOTOMKOJIEOAHUMN.
HccnenoBanue CBOMCTB JIEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, MPETOMIICHHE,TOJISIpU3alus,
Iudpakuus, HHTephepeHIns.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsMonuHeliHOE pacpoCTpaHEHUE CBETa B OJHOPOAHOM cpene. JIyd
cBeTa. To4yeuHbIl HCTOUHHUK CBETA.

OtpaxeHnue cBera. 3akoHbl OTpakeHHs cBeTa. [locTpoeHne U300pakeHUI B IIIOCKOM
3epKaie.

[Ipenomiienne cBera. 3aKOHBI MPEIOMJICHHS CBETa. AOCOJIOTHBIM IMOKa3aTelbh MPETIOMIICHHUS.
[TonHoe BHYTpeHHee oTpakeHue. [IpenenbHblid yroJ MOJHOTO BHYTPEHHETO OTPAXKEHHUS.

Hucnepcus ceera. CioxxHbIN cocTaB 0enoro ceera. [[Ber.

Colwuparorue u pacceuBaromye JUH3bL ToHKas nuH3a. DOKYCHOE pacCTOSHUE M ONTHYECKas
cuia TOHKOHM JnH3bI. [locTpoenne n3o00paxkeHni B COOMpPAIONIUX U paccenBaromux JuH3ax. Gopmyna
TOHKOM JIMH3BL. Y BEIUYEHHUE, TaBAEMOE JIMH30M.

[Ipenenbr npUMEHMMOCTH F€OMETPUUECKON ONTUKHU.

Bonnosas onrtuka. Murepdepenuus cera. KorepeHTHbIE HUCTOUHUKH. YCJIOBHS HaOIIOJICHUS
MaKCUMYMOB U MUHUMYMOB B HHTE€PHEPEHUHMOHHOW KapTUHE OT JABYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpakuus ceeta. Judpakinuonnas pemérka. Y cnoBue HaOMIOACHNS TTIaBHBIXMAaKCUMYMOB TIPU
MaJeHU MOHOXPOMATHUECKOTO CBETa Ha NU(PAKIIUOHHYIO PEHIETKY.

[lonspuzauus ceera.

Texuuueckue YCTpOWCTBA U MPaKTUYECKOE MPHUMEHEHWE: O4YKH, Jiyna, (oToamnmapar,
MPOEKIIMOHHBIN ammapaT, MUKPOCKOII, TEJIECKOI, BOJOKOHHAs OMNTHKA, MU(pPAKIHOHHAs peHETKa,
MOJISIPOU L.

Jlemoncmpayuu

[IpssiMmonHeiHOE pacnpocTpaHEHue, OTpaKEHHE U TpeloMIIeHUE CBeTa.
OnTuueckue mpruOOpPHI.

ITonHoe BHyTpeHHEE OTpakeHue. Moaenb CBETOBOAA.

HccnenoBanue cBoiCTB 300pakeHUN B JIMH3AX.

Mogenu MUKpOCKOTa, TEIECKOIa.

Habmonenue nutepdepeHIum cpera.

Habnronenue nudpakuuu ceera.

Habmonenue nucnepcuu ceTa.
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[TonyueHue criekTpa ¢ MOMOIIBIO TPU3MBIL.

[Tomy4yenue criekTpa ¢ moMoIIbio AudpakoHHON pemérku. Habmonenue nmonspusannu cBera.
Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

W3mepenue nokaszatens npeaomiieHus crekia. MecnenoBanue cBoiicTB n3o0paxeHnuil B inH3ax. Ha0monenue

JMCIIEPCUU CBETA.

Paznen 6. OcHOBBI criena/IbHON TEOPHH OTHOCHTEIHLHOCTH

['paHnIBI MPUMEHUMOCTH KIIACCUYECKON MeXaHUKH. [locTynaTel cienuanbHOM TEOPUM OTHOCHUTEIBHOCTH: MHBAPHAHTHOCTh MOJAYJISI CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIHHOCTA DUHIITEITHA.

OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH. 3aMe/IJICHHE BPEMEHU U COKpAIIEHUE JUINHBI.

OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTHIIBL.

CBs3b MaccChl C SHEPTUEN U UMITYJILCOM PESITABUCTCKOM YaCTUIBI. DHEPIUsl MOKOSI.

Pa3nen 7. KBantoBasi puzuka
Tema 1. Inemenmol K6aHMOBOU ONMUKU

®otonsl. opmyna [Tnanka cBsi3u sHEpTHH POTOHA C €TO YACTOTON. DHEPTUS U UMITYJILC (DOTOHA.

OtkpeiTe U uccnenoBanue Qororddexra. Onbitel A.I'. CronetoBa. 3akoHbl (oTodddekra. YpaBHenune ODiHmTEHA A1 PoTodPdekTa.
«Kpacnas rpanuna» pororddekra.

Hasnenue ceera. OnbiThl [1.H. JIeOGeneBa. Xumuyeckoe AeCTBHE CBETA.

Texuuueckue ycTpoHCTBa U MPAKTUYECKOE MpUMEHEHHE: (POTOIIEMEHT, POTONATUHK, COTHEUHasi OaTrapesi, CBETOIHOI.

Jlemoncmpayuu
®doTorh ekt Ha ycTaHOBKE C IMHKOBOM I1acTuHOM. MiccriemoBanue 3akoHOB BHENTHETO GoTodddexTa.

CBeTOINOI.
Conneynas Oartapes.

Tema 2. Cmpoenue amoma
Mopnens atoma Tomcona. OnbiTel Pesepdopna mo paccesnuro o-uactuil. Ilmanerapnas monens atoma. I[loctynmatel bopa. Mznydenue u

noryoIeHne (GoTOHOB MPUIIEPEXOJIE AaTOMA C OJTHOTO YPOBHS SHEPTUU Ha ipyroil. Buasl cnektpoB. CriekTp ypOBHEHIHEPTUU aToMa BOAOPOAA.
BonnoBsble cBoiicTBa yactui. Bonnsl ae bpoitnsa. KopmyckyisspHO-BOIHOBOM Jyallu3M.
CrioHTaHHOE U BBIHYKJIEHHOE U3JTy4ECHHUE.
TexHuueckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: CIIEKTPaIbHbIM aHAIN3 (CIEKTPOCKOMN), Ja3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu
Monens onbita Pesepdopaa. Onpenenenue JIMHBI BOJTHBI JIa3epa.

Ha6J’IIO,Z[eHI/IC JIMHENYaThIX CIICKTPOB I/I3Hy‘{eHI/IH.H336p.
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Vuenuueckuii sxcnepumenm, i1abopamopHule pabomol
Habmroenue nmuHeidvyaToro crekrpa.

Tema 3. Amomnoe sopo
DKCIIEpUMEHTHI, JOKA3bIBAIOIINE CIOXKHOCTh CTpoeHus siapa. OTKpbITHE paauoakTuBHOCTH. OmnbiThl Pesepdopaa mo omnpeneneHUto cocraBa
paauroakTuBHOromsnydeHus. Cpoiicta anb(a-, 0era-, raMmma-u3iydyeHus. BinusiHue paanoakTUBHOCTH HaXKUBbIE OPraHU3MBI.
OTtkpbiTHE TPOTOHA U HeliTpoHa. HykiionHas Monens siapa [eiizen6epra— MBanenko. 3apsn sapa. MaccoBoe unciio siipa. M30Tonsl.
Anbda-pacniag. DIEeKTPOHHBIM M MO3UTPOHHBIN OeTa-pacnaa. ['amma-u3zinydeHue.
3aKoH paJiMOaKTUBHOTO pacnaja.
DHeprus CBs3U HYKJIOHOB B sizipe. Snepubie cuibl. Jle@ekT Macchl spa.AnepHsle peakiuu. Jlenenue u cuHTes saep.
SAnepnsiit peaktop. Tepmosaepublii cunrtes. [Ipo6ieMbl 1 TEPCHIEKTUBEI IIEPHON SHEPreTHUKU. JKOJIOTMYECKUE aCIIEKThI SIIEPHON SHEPTETUKH.
OneMeHTapHble yacTUlbl. OTKPBITHE TO3UTPOHA.
MeToapl HAOMIOACHHUS W PETUCTPAIMH dJIEMEHTApHBIX dacTull. DyHIaMEeHTalbHBIE B3auMoaeicTBUsl. EquHCTBO (pr3nyeckoil KapTHHBI
MHUpa.
Texnuueckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHE: T03UMETp, Kamepa BuibcoHa, saepHbIid peakTop, aToMHas 6omoa.
Jlemoncmpayuu
CuéTunK HOHU3HUPYIOIUX YACTHULI.
Yuenuueckuii sxcnepumenm, nrabopamopHule pabomsi
HccnenoBanue TpeKoB 4acTHll (110 TOTOBBIM (oTorpadusim).

Pa3nen 8. DjieMeHTbI aCTPOHOMUM M ACTPOPU3UKH

Dranbl pa3BUTHSA acCTpoHOMUM. [IpuKkiiagHOe 1 MUPOBO33PEHUECKOE 3HAUEHUEACTPOHOMHUH.

Bua 3Bé31H0T0 HeOa. Co3Be3aus, spKue 3BE3/IbI, TUTAHETHI, UX BUAUMOE ABMKeHHne.CoTHeYHas CUCTEMA.

Counnne. CosHeuHast akTUBHOCTh. Mctounuk sHeprun CojiHila U 3BE3/. 3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKH. [[MarpaMma «CHeKTpajbHBIN
KJacC — CBETHMOCTBLY». 3BE3BI IIaBHOM ITOCJIEAOBATENLHOCTH. 3aBHCHMOCTh «Macca — CBETUMOCTBY» JJIS 3BE3J TIIAaBHOM ITOCJIEI0BATEIHLHOCTH.
Buyrpennee crpoenue 3BE3n. CoBpeMEHHBbIE NPEICTABICHUAO IPOUCXO0XKICHUU U 3BoIounn CoHIA U 3BE3/. DTallbl )KU3HU 3BE3].

Muneunsiii [1yTs — Hamia ["anaktuka. [Honoxenue u neuxxenne Connua B ["anakTuke.

Tunel ranaktuk. Paguoranaktuku u kBazapel. UEpHbIE ABIPHI B IAPAX TAJAKTHK.

Bcenennas. Pacmupenne Bceenennoil. 3akon Xa0O06ma. Pasberanue ramakTuk.
Teopus bosbpioro B3psiBa. PEnTMKTOBOE U3TyYEHHE.
MacmrabHast ctpyktypa Beenennoit. Meraranakruka. Hepeménnsie npo6iemMbl acTpOHOMUMU.
Yuenuueckue nabniooenus
HabmtoieHust HEeBOOPYKEHHBIM TJ1a30M C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUH TSl OTIPEICICHUS TTOJI0KEHIS HEOECHBIX 0OBEKTOB Ha

KOHKPCTHYIO AaTy: OCHOBHBIC CO3BC3IUA CeBepHoro MNoJrymiapusa U ApKue 3BE3BI.
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Ha6monenus B reneckon Jlynsl, mnaner, Mneunoro [lyru.

O0o0maroniee NOBTOpeHue

Ponp ¢u3uku m acTpOHOMUHM B 3KOHOMHYECKOH, TEXHOJOTUYECCKOW, COIMAIBHONW M ATHYECKOH cdepax AeaTeTbHOCTH 4YelOBeKa, pOJib U
MecTo (U3UKA W acCTPOHOMHHM B COBPEMEHHOW HAy4YHOH KapTWHE MHpaA, POJIb (U3NYECKOH Teopud B (POPMUPOBAHUM TIPEACTABICHUN O
¢u3nveckoil KapTUHE MHpa, MECTO (PU3NYECKON KapTUHBI MHPaB OOIIEM PsIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEJCTABICHUN O MPUPO/IE.

MexnpeameTHble CBSI3U

Nzyuenue kypca ¢usuku 6a30Boro ypoBHsS B 11 Kiacce OCYIIECTBISIETCS ¢ YYETOM COACPIKATEIBHBIX MEKIPEIMETHBIX CBSI3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUN, XUMHH, T€OTPAPUU U TEXHOJIOTHH.

Meoicnpeomemnuvle nouamusi, CBSI3aHHbIE C W3YYEHMEM METOJIOB HAyYHOTO IIO3HAHUSA: SIBJICHHE, HAYYHBIH (akT, IMrore3a, (Quandeckas
BEJIMYMHA, 3aKOH, TEOPHUsl, HAOJIIO/IEHUE, SKCIIEPUMEHT, MOJICJIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHNE CHUCTEMbl YypaBHEHHUM, TPUTOHOMETPHYECKHE (YHKIIMU: CHHYC, KOCHHYC, TaHI€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXAECTBO, BEKTOPbI M WX MPOEKIIMH HAa OCH KOOpPJIUHAT, CIOXKEHUE BEKTOPOB, NMPOU3BOJHBIE AJIEMEHTApPHBIX (DYHKIUH,
MIPU3HAKHK TIOI00MST TPEYTOJBHUKOB, ONIPEACIICHNE TIIOMAIN IOCKUX PUTYP U 00BhEMA Tel.

buonocus: >nextpuyueckue SBIECHUS B JKUBOM MpuUpoje, KojebaTelnbHbIE NBMKCHHUS B JKMBOM MpUpOJE, ONTHYECKHUE SBJICHUS B JKUBOU
npupoje, NEHCTBHE paauallly Ha )KUBbIE OPraHU3MBbI.

Xumusa: CTpOGHHE aTOMOB W MOJIEKYJ, KpUCTaJNIMYecKas CTPYKTypa TBEPHABIX Tell, MEXaHU3Mbl OOpa30BaHMs KPUCTAJUIMUECKON PEIIETKH,
CIIEKTPAJIbHBIN aHAJIU3.

l'eoepaghus: MarHUTHBIE MOJIOCA 3EMIIH, 3aJI€)KH MAarHUTHBIX PyA, (OTOChEMKA 3eMHON MOBEPXHOCTH, IPECKA3aHNUE 3eMIICTPSICEHU.

Texuonozus: TUHUM BJEKTpoIepenad, TeHepaTop MEPEeMEHHOTO TOKa, 3JIEKTPOJBUTaTelb, MHAYKUHMOHHAs MeYb, pajaap, pPaguonpHUEMHUK,
TeneBu30p, anTeHHa,Tenedon, CBU-neub, npoeKIMOHHbIN anmnapaT, BOJOKOHHAs ONTHKA, COTHEYHasi OaTapes.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKEHA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHMUA

OcBoenne ydyebHoro npeamera «Du3nka» Ha ypoOBHE cpelHero odmero oOpasoBaHus (0a30BbI YPOBEHb) JOKHO OOECHEUUTH TOCTHXKEHUE
CIIEYIOIIUX THYHOCTHBIX, METAPEAMETHBIX U MPEAMETHBIX 00pa30BaTENbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI
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JIMdHOCTHBIE pe3yabTaThl OCBOSHUs ydeOHoro mpenmera «Du3mka» MOMKHBI OTpa)kaTh TOTOBHOCTh M CHOCOOHOCTH OOYYarONIMXCS
PYKOBOJICTBOBATHCSI CHOPMUPOBAHHON BHYTPEHHEH MO3UIIMEH JIMYHOCTH, CUCTEMOM [IEHHOCTHBIX OPUEHTAIINH, TO3UTHBHBIX BHYTPECHHUX YOSKICHUH,
COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOro OOIECTBa, pacIIUpEHUE >KU3HEHHOTO OIbITa M OMbITa ACSITEIHHOCTH B TMpoIlecce
peanu3alurui OCHOBHBIX HaIIPaBJICHHUI BOCIIUTATEIIBHOM JAESITEILHOCTH, B TOM YHUCIIE B YaCTH:

1) rpasaaHcKoro BOCIIMTAHUS:

C(OPMHUPOBAHHOCTH TPAKAAHCKOW TO3ZUIIMHN O0YJaIONIETOCs] KaK aKTHBHOTO HMOTBETCTBEHHOTO YICHA POCCHIICKOTO OOIIECTBA;

IIPUHATHC TpaaAuIUOHHBIX O6HIG‘~IGJ'IOBC‘~ICCKI/IX TYMaHHUCTUYCCKUX HIACMOKPATHYCCKUX HCHHOCTGI\/'I;

TOTOBHOCTh ~ BECTH COBMECTHYIO  JI€SITEITbHOCTh B HHTEpecax  TIpaxJAaHCKOT0OOIIecTBa, y94aCTBOBATh B CAMOYITPABICHUH B
00pa30BaTeNIbHON OpraHu3aluu;

YMCHUEC B3aI/IMO)IeI\/IICTBOBaTI) C COOHAJIBHBIMU MHCTUTYTaMHU B COOTBCTCTBHHU C I/IX(l)yHKHI/IHMI/I 1 Ha3HAYCHHUEM,

TOTOBHOCTh K TYMAaHUTApHOM U BOJIOHTEPCKOM IEATEIbHOCTH;

2) NAaTPUOTUYICCKOI0 BOCIIUTAHUA:

c(OpMUPOBAHHOCTH POCCUICKON I'pakIaHCKON UIEHTUYHOCTH, MATPUOTU3MA; [ICHHOCTHOE OTHOLIEHHE K rocy/lapCTBEHHbIM
CHUMBOJIaM, JOCTUKEHUAM

POCCUHCKHX YUEHBIX B 00J1aCTH (PU3UKH U TEXHUKE;

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIUTAHUA:
C(bOpMI/IpOBaHHOCTB HPABCTBCHHOI'O CO3HaHU, STUYCCKOT'O ITOBEACHMNA, CIIOCOOHOCTH OLICHUBATh CUTYyalluro u IIPpUHHUMATb
OCO3HAaHHBIC  PCHICHUA,
OPUCHTHPYACh HAa MOPaJIbHO-HPABCTBCHHBLIC HOPMBI U IICHHOCTH, B TOM YHUCJIC BACATCIBHOCTH y‘léHOI‘O;

OCO3HAHHC JIMYHOT'O BKJIaJla B IIOCTPOCHHUEC YCTOﬁqHBOFO 6yz[y1uero;

4) 5cTeTHYecKoro BOCHMTAHMS:
3CTETUYECKOE OTHOLICHHE K MHDY, BKIIOUas 3CTETHKY HAYYHOTO TBOPYECTBA,IPHCYIIEro (pU3HuecKoil HayKe;

5) TpynoBoro BocnuTanus:

UHTEpEC K pa3nuyHbiM chepam mpodecCHOHATBHOM NESATENbHOCTH, B TOM YHCIIe CBSI3aHHBIM C (PU3UKONW M TEXHUKOW, yMEHHE COBEpIIATh
OCO3HAHHBII BEIOOp Oymyiieit mpodeccuu U pearTu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIAHbL;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO i caMO00pa30BaHUIO B 001acTH (PU3HKIHA MPOTHKEHUU BCEH KU3HH,

6) 7K0J1I0rHYeCKOro BOCIHTAHMSI:
cpOPMHUPOBAHHOCTH FKOJOTUUECKOH KYIBTYPbI, 0COZHAHKE TII00ATEHOT0 XapaKTepadKOJIOTHUECKUX Po0IIeM;
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IUTAHUPOBAHUE U OCYLIECTBICHHE JEUCTBUI B OKpY’KalOIIEH Cpelie HA OCHOBE3HAHMS LieJIel YCTOMYMBOIO Pa3BUTHUS YEJI0OBEYECTBA,;
Pacmnpenue ombiTa AEATEIBHOCTH 3KOJIOTMYECKONW HANpPABICHHOCTH HAa OCHOBEHMMEIOIIMXCS 3HAHUHU MO (H3HKE,

7) HEHHOCTH HAYYHOI0 NO3HAHMS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PH3NUECKON HAYKH;

OCO3HAHUE LIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTh B IPOLECCE M3Yy4eHHUS (U3MKHU OCYIIECTBIIATH IPOEKTHYIO U HCCIEN0BATENbCKYIO
JeSITeIbHOCTh MHIMBUTyalIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTeibHbIE YHUBEpPCAJbHbIE YueOHbIe TeHCTBUS

ba3oBble Jioruueckue AeiicTBUS:
CaMOCTOSITENIFHO (POPMYTUPOBATh M aKTyalM3UPOBATh MPOOIEMY, paccMaTpuBaTheE BCECTOPOHHE;
OTIPEIEIIATH 1ENH eI TEIbHOCTH, 3a/1aBaTh MapaMeTPhl M KPUTEPHUH X IOCTH)KCHHS;BBISIBIISATh 3aKOHOMEPHOCTH WM TMPOTHBOPEUUS B
paccMaTpuBaeMbIX (DU3HUECKUX

SIBJIICHUSX;
pa3palaThIBaTh IUIaH  pelleHus  npoOnemMbl ¢ Y4€TOM — aHalu3a  HMMEIOLIUXCAMAaTepHAbHBIX U HEMAaTepPHAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBBI B JEATEIHHOCTh, OLICHUBATH COOTBETCTBUE PE3Y/IbTATOBLESAM, OLIEHUBATH PUCKH MOCIEICTBUIN ACITEIbHOCTH;
KOOPJIUHUPOBATH M BBHIMIOJHATH pabOTy B YCIOBUSIX peajbHOT0, BUPTYAIIbHOIO MKOMOMHHUPOBAHHOTO B3aWMOJCHUCTBUS,

pa3BuBaTh KPEATUBHOEC MBIINIJICHUE ITPH PCHICHUHN )KU3HCHHBIX HpO6J’ICM.

Ba3oBble ucciaenoBaresLCKHeE IeHCTBUSA.

BIIQJIETh ~ HAy4HOW  TEPMHUHOJIOTHEH, KJIFOYE€BBIMU MOHATHSIMHA U MeToJaMU(PU3NYECKON HAYKH;

BIIQJIETh  HABbIKAMU  y4eOHO-UCCIIE0BATEIbCKOM U TPOSKTHOW  JIEATEIbHOCTHB 00JacTH (PU3HKH, CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOHUCKY

MCTOAOB PCHICHUA 3a/la4 (1)I/ISI/I‘ISCKOFO COACPKaHusA, IPUMCHCHUIO PA3JIMYHbIX METOJOBIIO3HAHU S

BJIAZAICTh BUAAMU JACATCIIBHOCTU I10 MMOJIYYCHHUIO HOBOT'O 3HAHUA, €TO UHTCPIIpCTALIUH, npeo6pa303aHI/no U IMIPUMCHCHHUIO B PA3JIMYHBIX y‘IC6HbIX
CUTYyalludX,B TOM HUCJIC ITPU CO3JaHUN y‘le6HLIX ITPpOCKTOB B obOmactu (1)I/I3I/IKI/I;

BBIABJIATE MPUYUHHO-CIICACTBCHHBIC CBA3W W aKTYAJIM3UPOBATH 34444y, BBIABUI'ATb T'UIIOTE3Y ee peUiCHUs, HaXOAWUTb AapPryMCHTHI JJid
A0Ka3aTCJIbCTBa CBOUX YTBep)KHeHHﬁ,3aﬂaBaTL apaMeTphbl U KPUTCPHUU PCHICHUA,

AHAIIU3UPOBATH MOJJYYCHHBIC B XOJAC PCHICHUA 3ada4n PE3YyJIbTATbhl, KPUTUYCCKU OLICHUBATH UX NJOCTOBCPHOCTH, IIPOTHO3UPOBATHL U3BMCHCHHUC B
HOBBIX YCJIOBUAX;

CTaBHUTb U (1)OpMyJ'II/IpOBaTB COOCTBEHHBIC 3aaa4u B O6pa3OBaTeJ'IBHOI71 ACATCIIbBHOCTHU, B TOM YHCJIC ITPU U3YUCHUU (I)I/ISI/IKI/I;

AaBaThb OLICHKY HOBbBIM CUTYyallUAM, OLICHUBATH HpHOGpeTéHHLIﬁ OIIBIT,
18



denepanbHas pabouas nporpamma | dusuka. 10—11 kimaccsr (0a30BbIi YPOBEHD)

YMCTB IIEPCHOCUTH 3HAHUA T10 (1)I/ISI/IK€ B IIPAKTHYCCKYIO o0nacTh KHU3HCACATCIIBHOCTH,
YMCTb UHTCTPHUPOBATH 3HAHUSA U3 PA3HBIX NPCIMCTHBIX O6HaCTCﬁ; BBIJIBUT'aTh HOBBIC UJICH, ITPEAJIAraTh OPUT'MHAJIbHBIC ITOAXO0AbI U
PECHICHHUA,CTABUTD HpO6JIeMI)I 1 3a1a494, JOITYCKAOIHNEC AJIbTCPHATUBHBIC PCIICHUA.

Pa6ora ¢ nundgopmaumeii:

BJIaACTH HaBbIKaMH MOJIY4CHHUA I/IHCI)OpMaHI/H/I (1)I/ISI/I‘ICCKOFO COACPIKaHUA U3 HCTOYHHUKOB pPA3HBIX THUIIOB, CaAMOCTOATCIIBHO
OCYILIECTBIISATh IOUCK, AaHAJIN3,CUCTEMATU3ALIMI0 U HHTEPIPETAi0 HH(OPMALIMU PA3INYHBIX BUI0B U (GOPM IIPEJICTaBICHHUS,

OIIEHMBATh JOCTOBEPHOCTh MH(OPMALINY;

HCII0JIB30BAaTh CpPECACTBA I/IH(l)OpMaIII/IOHHBIX N KOMMYHHKAIIXMOHHBIX TEXHOJIOTUIB pPEeUICHUN KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX u
OpraHU3alMOHHBIX 3a/1a4 ¢ COONIOJIeHNEM TpeOOBaHUI 3PrOHOMHMKH, TEXHUKH O€301aCHOCTH, THUTHEHBI, pecypcocOepeKeHus, MpaBOBBIX M
ATHUYECKUX HOPM, HOPM MH(POPMAIIMOHHOM 0€301acHOCTH;

cO37aBaTh TEKCThl (PU3NUECKOIO COJEp)KAHUS B pa3iMYHbIX (opmaTax ¢ yuéToM Ha3HaueHUs MH(opMalMu U LEJNEeBON ayIuTOpUH, BbIOMpas
ONTUMAJIBHYIO (POPMY IIPENICTABICHUS U BU3yaTH3aI[1H.

KomMMyHMKaTUBHbIE YHUBeEpPCAJbHbIe y4eOHbIe JeilCTBUSA:
OCYILIECTBIISITH OOIIEHHE HA YpOKaX (PM3UKH U BO BHE-YPOUHOU JESTENLHOCTH; Paclio3HABATh MPEANOCHUIKA KOH(DIUKTHBIX CUTYallMi U cMATYaTh
KOH(IIUKTHI; pa3BEPHYTO U JOTHYHO U3JIaraTh CBOIO TOUKY 3pEHHS C UCIOJIBb30BaHUEM SI3bIKOBBIX

CpPEICTB;
MMOHUMATh U UCIOJI30BaTh MPEUMYIIECTBA KOMaH/IHOW U MHAMBUIYaIbHON pabOThI;BEIONPATh TEMATUKY U METO/IbI COBMECTHBIX JICHCTBHIM € yu€TOM
OOIINX UHTEPECOB,

M BO3MOKHOCTCH KaXXJ010 4JICHa KOJIJICKTHUBA,

IIpUHHUMAaTh LCIN COBMECTHOH ACATCIIBHOCTH, OPraHu30BbIBATh U KOOPAUHHUPOBATH ,I[GI\/'ICTBI/IH o €€ JOCTMIXKEHHUIO: COCTaBJIATh IJIaH HCﬁCTBHﬁ,
pacupeacisiTh poJju € y‘IéTOMMHeHI/Iﬁ Y4aCTHUKOB, 06CY)K,Z[3TL PE3yJIbTAaThl COBMECTHOM pa6OTBI;

OLCHUBATH KAY€CTBO CBOCTO BKJIaAa U KAXKXJAOI'0 YHaCTHHKA KOMaHbI B O6IHPII>1 pPe3yJIbTaT 110 pa3pa6OTaHHBIM KpUTCPUSAM;

npeaiiaraTb HOBBIC ITPOCKTLI, OLICHHUBATh HACU C IIO3UIIMHU HOBU3HbI, OPUT'MHAJIIbBHOCTH, HpaKTquCKOﬁ 3HAa4YUMOCTH,

OCYIICCTBJIATh IO3UTUBHOC CTPATCITHYCCKOC TIOBCACHUC B Pa3IMYHBIX CUTYyallUdX, IMPOABIIATL TBOPYECTBO U BOO6p8.)KeHI/Ie, OBITE
HWHHUIIUMATUBHBIM.

PeryisiTuBHbIEe YHHBepcaJIbHble Y4YeOHbIe AeiicTBHUS
Camoopranmn3anus:
CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENIBbHYIO NESITENbHOCTh B 007MacTM (U3WKH U aCTPOHOMHH, BBISBISATH MPOOIEMBI, CTaBUTh H
(dbopMynupoBaTh COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITEIbHO COCTaBJISITh IJIAH PEIICHUsS PACYETHBIX W KAYECTBEHHBIX 3a/1ay, IUIAH BBHIMOJIHEHUS MPAKTUYECKOW paboThl C y4E€ToM
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UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANIOUYTCHUN;

JITABATh OLIEHKY HOBBIM CHUTYalUsIM;

pacIIupsTh paMKH Y9eOHOTO IMPEeAMETa Ha OCHOBE JIMYHBIX MPEAMOYTCHU;

JIeNIaTh 0CO3HAHHBIN BBIOOD, APTYMEHTUPOBATH €T0, OpaTh Ha Ce0sI OTBETCTBEHHOCTH3a PEIICHHUCE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBATh (DOPMUPOBAHUIO U MPOSIBIICHUIO PYAUIIMN B 00JIACTH (PU3UKH, TIOCTOSHHO MOBBIMIATH CBOM 00Pa30BATEIbHBIA M KYJIBTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb, IMOIIHOHAJIBLHBI HHTEJJIEKT:

aaBaTb OLCHKY HOBBIM CUTyallusiaM, BHOCHUTH KOPPECKTHUBBLI B JCATCIBbHOCTH,0LICHUBATH COOTBCTCTBHUEC PCIYIIBTATOB LCJIAM;

BJIaICTh HABBIKAMHU MO3HaBATEJILHOM pe(i)nechm KaK OCO3HaHUA COBepmaeMBIX}IefICTBHﬁ 1 MBICITIUTCIIBHBIX IMTPOLECCOB, X PE3YIIBTATOB U
OCHOBAHMIA;

UCI0JIb30BaTh MPUEMBI pedIeKCHH ISl OLEHKU CHUTYallMH, BbIOOpa BEPHOTOpEIIECHUS;

YMETh OLUCHHBATHL PUCKU U CBOCBPEMCHHO IMNPUHHUMATH PCIICHHA IO UX CHMIKCHHIO, IPUHUMATh MOTUBBI M aPryMCHTBI APYIrUX IIPU aHAJIN3C

PEe3YJIBTATOB ACATEIILHOCTH;IPUHUMATH ce0s1, TOHMMAasi CBOM HEJOCTATKH U JOCTOUHCTBA;

MPUHUMATh MOTHBBI M apTYMEHTBI APYTUX TP aHAIM3E PE3YJIbTATOB JISATEIFHOCTH;IPU3HABATE CBOE MTPABO M MPABO APYTUX HA OIMIHUOKH.

B mpomecce noCTWKEHUS JMYHOCTHBIX PE3YJIBTAaTOB OCBOSHHUS TMPOrpamMMbl 1O (U3MKE IS YPOBHS CPEAHETO OOIIero oopa3oBaHus y
00yJaroIIMXCsi COBEPIICHCTBYETCS SMOIIMOHATBHBIN WHTEJUICKT, TMpenoJararonicopMrUpoOBaHHOCTS:

CaMOCO3HaHUSI, BKJIFOYAIOIIETO CIIOCOOHOCTh IMOHMMAaTh CBOE SMOIMOHAIBHOE COCTOSHHE, BHUJICTh HANpPAaBJICHUS Pa3BHTUS COOCTBEHHOMN
AMOITMOHAIBHOM c(hephl, OBIThYBEpEHHBIM B Ce0€;

CaMOPETYJIMPOBAHUS, BKIIFOYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE MPHHUMATh OTBETCTBEHHOCTh 33 CBOE MOBE/ICHUE, CIIOCOOHOCTh aanTHPOBATHCS
K SMOIIMOHAJIBHBIMHU3MEHEHUSM H TIPOSIBIISTh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMHW, BKIIOYAIOUICH CTPEMIICHUE K JIOCTHKCHHIO IIEJTH U YCIEeXy, ONTUMHU3M, WHHIIMATUBHOCTh, YMCHHE JICHCTBOBATH,
UCXOJISl U3 CBOMX BO3MOXKHOCTEH;

AMIIATUH, BKJIIOYAIONICH CIIOCOOHOCTh MOHMMATh ASMOIMOHAIBHOE COCTOSHUE JPYTUX, YYUTHIBATH €r0 MpPU OCYIIECTBICHHH OOIICHHUS,
CIOCOOHOCTh K COUYBCTBHIO U COTIEPEIKUBAHHMIO;

COIIMANIFHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH  BBICTPAWBAaTh  OTHOIICHUS C IPYTHUMH JIOJIbMU, 3a00THTHCS, MPOSBIATh MHTEPEC U
pazpemiats KOHQIUKTHL

INPEAMETHBIE PE3YJIbTATBI

K koHuy oOyuenus B 10 kJiacce mpeaMeTHbIE pe3ynbTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaThb C(HOPMUPOBAHHOCTH y OOYHaAIOIUXCS
YMEHHH:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (GU3UKU B (DOPMUPOBAHMM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B Pa3BUTHH COBPEMEHHOMU
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TEXHUKU U TEXHOJIOTUi, B IIPAKTUYECKOM JEATEIBHOCTH JIIOJIEH;

YUUTHIBATh T'PAaHUIBI IPUMEHEHHUS W3YyYCHHBIX (PU3MUECKUX MOJENei: MaTepualbHas TOYKa, WHEpIHalbHas CUCTeMa OTCuUéTa, aOCOJIOTHO
TBEPIOE TEJO, UACAIBHBIN ra3, MOJIEIN CTPOCHHUS Ta30B, KHUIKOCTEH W TBEPHABIX TEJ, TOUCYHBIN AIICKTPUUECKUAN 3apsia MPH PEHIeHUN (HPU3NIECKUX
3azad4;

pacrio3HaBaTh (hU3MYECKHE SBICHUS (IPOIECChI) M OOBACHATH WX HAa OCHOBE 3aKOHOB MEXAHHMKH, MOJEKYISIPHO-KHHETHUYECKOW TEOpHUH
CTPOEHHS BEIIECTBA UAJIEKTPOAUMHAMUKHI: PAaBHOMEPHOE M PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE JABMKEHUE, CBOOOHOE MaJeHUE TeJl, JBM)KEHUE II0
OKPY)KHOCTH, HMHEpLHs, B3auMoJeicTBue Ten, tudp¢y3us, OpoOyHOBCKOE JABUKEHUE, CTPOCHUE KHUIKOCTEH M TBEPIBIX TeJ, U3MEHEHHE 00bEMa Tel
IIpY HarpeBaHuu (OXJIAXKIECHWM), TEIUIOBOE PAaBHOBECHE, MCIApEHUE, KOHAEHCAlUs, IUIaBJICHHUE, KPUCTAJUIM3AlUsl, KUIIEHUE, BIaKHOCTh BO3/yXa,
ITOBBIIICHUE JABJICHUS T'a3a MIPU €r0 HArpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXJY IapaMeTpaMy COCTOSIHUSA ra3a B M30IPOLECCAx, DJIEKTpU3aLus
TeJ, B3aUMOJICHCTBUE 3apsiiOB;

OTKCHIBAaTh MEXaHWYECKOE JIBM)KEHHE, UCIOJIb3Ys (DM3HUECKHe BEIWYHMHBI: KOOpJMHATa, MyTh, MEepEeMEIllEeHHe, CKOPOCTh, YCKOPEHHE, Macca
Tena, CUJia, UMITYJIbC Tela, KHHETHYeCKas JHEprusi, MOTEHLUalbHas SHEeprusi, MexaHuyeckas paboTa, MeXaHWYecKass MOIIHOCTh; MpPH OMHCAHUU
MPaBMWJIBHO TPAKTOBaTh (PU3MYECKHI CMBICI UCHOJIB3YEMbIX BEITUYMH, UX 0003HAYEHHS M €IUHMIIBI, HAXOJIUTh (OPMYJbI, CBA3BIBAIOLIUE JAHHYIO
(bu3NYECKYIO BEIMYUHY C IPYTMMH BEJIMYMHAMM;

OTIMCHIBATh HM3YYCHHBIC TEIJIOBBIC CBOWCTBA TEJ W TCIUIOBBIC SBJICHHS, WCIOJB3ysd (PU3WYECKHE BEIWYHMHBI: JIABJICHHE rasza, TeMIleparypa,
CpeIHssT KUHETHYECKas YHEPrUsl XaOTHUYECKOTO JIBMIKCHHUS MOJICKYJ, CPEIHECKBAJAPATUYHAS CKOPOCTh MOJICKYJ, KOJWYECTBO TCIUIOTHI, BHYTPEHHSS
3Heprus, pabora raza, KOIPQPHUIMEHT IMOJIE3HOTO ICHCTBHS TEIJIOBOIO JBUTATENSA; MPU ONMKMCAHWU IPABHIILHO TPAKTOBATh (PU3HUCCKUN CMBICI
HCIIOJIb3YEMBIX BEJIMUWH, HX 0003HAYCHUS U CIMHUIIBI, HAXOAUTh (DOPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3MUCCKYIO BEIMUUHY C IPYTUMHU BEIHUNHAM;

ONKCHIBATh M3YYCHHBIC DJICKTPUYECCKHE CBOMCTBA BEIIECTBA M DIICKTPUYECKHE SBJICHHS (IPOIECCHI), HMCIOIB3Ysd (PU3NYCCKUEC BEIUYHHBI:
AIEKTPUUCCKHI 3aps]l, JICKTPUICCKOE T10JIe, HANPsHKEHHOCTh IOJIA, IMOTCHIMAT, PAa3HOCTh IOTEHI[UAIOB; IPH OMUCAHHWU MPABHIILHO TPAKTOBAThH
(GU3HYECKUN CMBICT MCIIOJIBb3yEeMbIX BEJIMYMH, HX 0003HAUCHUS M CIUHUIIBI; YKa3bIBaTh (DOPMYIIBI, CBA3BIBAIONINE JTAHHYIO (DHU3UYECKYIO BEIIMYUHY C
JIPYTUMHU BEJTUYHMHAMH,

aHAJIM3UPOBaATh (PU3MUECKHE MPOIECCHl U SBJICHHS, UCTHOJb3Ys (hU3MUECKHe 3aKOHBI M MPUHIMIBL: 3aKOH BceMupHoro tsarotenus, |, |1 u Il
3akOHbI HbIOTOHA, 3aKOH COXpaHEHHSI MEXaHUYECKOHN SHEPTHH, 3aKOH COXPAHCHHUS MMITYJIbCA, IPUHIUI CYNEPIIO3UIIUK CUJI, TIPUHIIUIT PABHOIIPABHSI
WHEPIUAIBHBIX CUCTEM OTCYETa, MOJICKYJIIPHO-KUHETHYECKYI0 TEOPHIO CTPOCHUS BEIIECTBA, TI'a30BbIC 3aKOHBI, CBSA3b CPEJIHEH KHHETUYECKOM
SHEPTUHU TEIUIOBOTO JIBUKCHUS MOJICKYJI C a0COIFOTHOM TeMIlepaTypoi, EpBhIi 3aKOH TEPMOAMHAMHUKY, 3aKOH COXPAHEHUS JICKTPHUUECKOTO 3apsiia,
3akoH KynoHa, mpu 3TOM pasznuyarh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BBIpaKEHHWE U YCIOBHS (TpaHUIBI, 00JacTH)
MIPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MTPUHIIMITBI ACHCTBHS MAIlIMH, IPUOOPOB U TEXHUUYECKUX YCTPOUCTB; pa3IuvaTh YCIOBUS UX 0€30MaCHOTO UCIIOJIb30BAHUS
B IIOBCEIHEBHOM JKU3HU,

BBITIOJTHATH SKCIIEPUMEHTHI 110 UCCIIETIOBAHUIO (PH3UYECKUX SBJICHUN U TPOIIECCOB C MCIOIH30BAaHUEM IMPSIMBIX, U KOCBEHHBIX U3MEPEHU, TIpU
3ToM (popmynupoBaTh MpobdIeMy/3aady U TUIIOTe3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh  YCTAaHOBKY M3 MPEIOKEHHOTO 000pyIOBaHMS,
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MIPOBOJIUTH OMBIT M (JOPMYIUPOBATH BHIBOBI;

OCYIICCTBJIATL MPAMBIC W KOCBCHHBIC HU3MCPCHUA (1)1/13I/I‘ICCKI/IX BCJIMYMH, IIpHU 3TOM BBI6I/IpaTL ONTHUMAJIBHBIA CcHOCO0 HU3MCPCHUS U
HCIIOJIB30BaTh U3BCCTHBIC METOAbI OLICHKU HOFpeHIHOCTef/'I H3M€p€HHI>i;

HCCIICA0BAaTh 3aBUCUMOCTU MCKIY (1)I/ISI/I‘I€CKI/IMI/I BCIIMYMHAMH C UCIIOJIB30BAHHUEM IIPAMBIX I/I3MepeHI/II71, IIpHU 3TOM KOHCTPYHUPOBATH YCTAHOBKY,
(buKCHpOBaTh PE3yAbTATHl IOJTYYCHHON 3aBHUCUMOCTH (PU3MYECKHX BEJIMYUH B BHUAC TaOMUIl M TpadUKOB, NENaTh BBIBOJBI IO pPE3yJIbTaTaM
UCCIICI0BaHUS;

coOuroaTh npasuiia 0€30MacHOrO TPyAa MPH MPOBEICHUH HCCIEI0BaHUN B PAMKaX yueOHOrO JKCIEPUMEHTA, Y4eOHO-HMCCIE0BATEIbCKON H
MIPOEKTHON JI€ATEIbHOCTUC UCIIOIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOICTB U J1a00paTOpHOTO 000PYI0BAHMUS;

peuiaThb paC‘-IéTHBIC 3aJa4yu C IBHO 3aI[aHHOI\/JI (1)H3I/I‘I€CKOI>1 MOJCIIbIO, UCITOJIB3Ys (1)I/ISI/I‘I€CKI/I€ 3aKOHBI U IPUHIHWIIBI, HA OCHOBC aHAJIM3a YCIIOBHA
3aJ1aui BBIOUpPATH

(bu3NYeCKy0 MOJIENb, BBIAEIATH (PU3NYECKUE BEIMUUHBI U POPMYIIbI, HEOOXOAUMBIE AJis €€ peleHus], IPOBOIUTh PACUEThl U OIIEHUBATh PEalbHOCTh
MOJIyY€HHOTO 3HAYeHUSI(PU3NUECKON BETMUNHBI;

peniaTh KadyeCTBEHHBIE 3a/layd: BBICTPAWBATh JIOTUYECKH HENPOTHBOPEUYMBYIO LEMOYKY PACCYXJIEHUW C ONOpPOM HAa M3y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PM3UIECKUE SBICHUS;

WCIIOJIb30BaTh MIPH PEIICHUH Y4EOHBIX 33714 COBPEMEHHBIC HH()OPMAIIMOHHBIE TEXHOJIOTHH ISl TOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUH H
MpeCTaBICHHS YUeOHOH M HAyYHO-TIOMYJISIPHOW WH(POPMAIIUH, TTONYICHHOW M3 Pa3IMYHbIX UCTOYHUKOB, KDUTUYCCKH aHAIM3UPOBATH IMOJTy4aeMYIO
nHpopMaIuio;

NPHUBOAMUTH TIPUMEPBHI BKJIAJa POCCUHCKUX M 3apyOSKHBIX YUEHBIX-(PU3MKOBB pa3BUTHE HAYKH, OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO
MUpA, B pa3BUTUE TEXHUKU UTEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAaHMA 1O (U3MKe B TOBCEJHEBHOH  KH3HH Ui oOecrieueHus: O0E30MacHOCTH MPH OOpalICHHH C
npuOOpaMK U TEXHHYECKUMH YCTPOUCTBAMH, ISl COXPAHEHUS 3[I0POBbS U COOIIOACHUSI HOPM SKOJIOTHYECKOTO TIOBEICHHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IPyIIE C BHIIIOJHCHUEM PA3IMUHBIX COIMATIBHBIX POJICH, TUIAHMPOBAThPAOOTY TPYIIIBI, PAIIMOHAIBLHO PacIpPeesiATh 00S3aHHOCTH U
IUTAHUPOBATh JICATCIILHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJIeKBaTHO OIEHMBATh BKIQJ KAXKIOTO W3 YYaCTHHUKOB TPYIIBI B pPEIICHHE
paccMaTpuBaeMoid PoOIEMBI.

K xoHiy oOyuenuss B 11 kiacce npeaMeTHble pe3yiabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXaTh C(HOPMUPOBAHHOCTh y OOydaromumxcs
YMEHUU:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKU B (POPMUPOBAHMM COBPEMEHHOW HAy4yHOW KapTHUHBI MHMpa, B Pa3BUTHM COBPEMEHHOMN
TEXHUKU U TEXHOJIOTUH, B MPAKTHUECKON JIeITEIbHOCTH JIIOJIEH, IeJIOCTHOCTh U €IMHCTBO (PM3NUECKOI KapTHHBI MUPa;

YUUTHIBATh T'PAHULIBI IPUMEHEHUS U3YUSHHBIX (PU3MUECKUX MOJENEN: TOUCUHBIH 3JEKTPUUECKUH 3apsil, JTyd CBETa, TOUSUHBI UCTOYHUK CBETA,
sqiepHasl MOJIeNIb aTOMa, HYKJIOHHAsi MOJIETIb aTOMHOTO sI/Ipa MPU pelieHny GU3NYEeCKUX 3ajay;
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pacro3HaBaTh (U3NUYECKUE SABICHH (TIPOLIECCH) U OOBSICHATH UX HA OCHOBE 3aKOHOB 3JICKTPOJAWHAMUKH M KBAHTOBOHM (DM3MKH: DIEKTpUUECKas
IIPOBOJMMOCTbD, TEIUIOBOE, CBETOBOE, XUMUYECKOE, MArHUTHOE JAEUCTBUS TOKA, B3aMMOJAECHCTBUE MarHUTOB, JIEKTPOMArHUTHAasT MHIYKLUS, NEHCTBUE
MarHUTHOTO MOJISl Ha IPOBOJAHUKC TOKOM U JABWXKYILLUMICS 3apsf, JEKTPOMAarHUTHbIE KOJeOaHUs U BOJIHBI, IPSIMOJIMHENHOE pacIpOCTpaHEHHUE CBETA,
OTpaKeHHe, MpesoMIIeHHe, WHTephepeHIys, udpakuus U TMONIpH3alMs CBETa, TUCTIEpPCHs cBeTa, (GoToanekrpuueckuii dpdext (pororddekr),
CBETOBOE J]aBJICHHE, BOZHUKHOBEHUE JIMHEHYATOT0 CIIEKTPa aToMa BOJOPO/1a, ECTECTBEHHAs U UCKYCCTBEHHAsI paJMOAKTUBHOCTD;

ONMCHIBAaTh M3YUEHHBIE CBOMCTBA BeElIECTBAa (JIEKTPUUECKHUE, MAarHUTHBIE, ONITUYECKUE, JIEKTPUUECKYI0 MPOBOJUMOCTh PAa3IMYHBIX CpPEl) U
AJIEKTPOMArHUTHBIE SIBIEHUS (TIPOLECCHI), MCMONb3yd (PU3MUECKHE BENWYMHBI: AJIEKTPUUYECKHI 3apsji, CHiIa TOKa, 3JEKTPUYECKOE HampshKeHHeE,
ANIEKTPUYECKOE COMPOTHUBIIEHNE, PA3HOCTh MOTEHIMANIOB, AJIEKTPOJBIXKYIIas cuiia, paboTa TOKa, MHAYKIMS MarHUTHOTO IOJIs, CuWila AMmepa, cuiia
JlopeHnia, UHIYKTUBHOCTD KaTYILIKH, 3HEPTUs 3JIEKTPUUECKOTO U MarHUTHOTO MOJIeH, MEPHOJI U 4acTOTa KoJeOaHul B KoJiebaTeIbHOM KOHTYpE, 3apsi
U CWiIa TOKa B MpOLlecCE€ TapMOHMYECKUX 3JIEKTPOMArHUTHBIX KoJieOaHUH, (POKYCHOE pPAcCTOSHME M ONTHYECKas Cuja JIMH3bI, MpU OMHMCAHUU
MPaBUWJIBHO TPAKTOBaTh (PU3MUECKUN CMBICI HCHOJIb3YyEMbIX BEIMYUH, UX 0003HAYEHMSI M €JUHMUIIbI, YKa3bIBaTh (POPMYJIbI, CBS3bIBAIOLINE JAHHYIO
(DMBUYECKYIO BETUYUHY C IPYTUMHU BEIIMUYNHAMH,

OTHCHIBATh N3yYEHHbIE KBAHTOBBIE SIBJICHUSI U MTPOLECCHI, UCTIOB3Ys (PU3NYECKUE BETUUYUHBI: CKOPOCTh AIEKTPOMArHUTHBIX BOJIH, ITMHA BOJIHBI
Y 4acTOTa CBETA, SHEPTUAHN UMITYIIbC (JOTOHA, IEPUO TIOJypacnaia, SHepPrus CBSI3H aTOMHBIX SAep, IPU ONMCAHUUIIPABUIILHO TPAKTOBATh GU3UUYECKUIN
CMBICJI UCIIOJIb3YEMbIX BEJIMUMH, UX 0003HAYCHHS MEAMHUIIBI, YKa3bIBaTh (OPMYJIbI, CBSA3BIBAIOIIME JaHHYIO (DU3MUECKYIO0 BEJIUYUHY C JPYTHUMHU
BEJTMYMHAMH, BBIUUCIATH 3HAU€HUE (PU3UUECKOI BETUUHHBL;

aHAJIM3UPOBATh (GU3UYECKUE MPOIECCHl U SBJICHUSA, UCIOJIBb3YS (DM3MUECKHE 3aKOHBI M MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCIIEJOBATEILHOTO U
MapajuieIbHOTO COeIMHEHHS MPOBOAHUKOB, 3aKoH JIkoymns—JleHna, 3aKoH 3JeKTpPOMarHuTHOM MHAYKIUHU, 3aKOH MPSIMOJIMHEHHOTO PACIIPOCTPAHEHHUS
CBETa, 3aKOHbI OTPaXCHHS CBETAa, 3aKOHbI NPEIOMIICHUS CBETa, ypaBHeHHe ODWHINTeHHa i GoTodPdexTa, 3aKOH COXpaHEHHs] PHEPIrUu, 3aKOH
COXPAaHEHHUS HUMIIYJIbCA, 3aKOH COXPaHEHMsI SJICKTPUUECKOTO 3apsja, 3aKOH COXpPaHEHHs MaccOBOTO YMcia, MOCTynaThl bopa, 3aKoH paJuoaKTUBHOTO
pacmajia,ipu 5TOM pa3iuvaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €r0 MaTEMaTHUECKOE BhIPAXKEHHE U YCIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH;

OTIpEIeNIATh HANpaBJICHHE BEKTOpa WHAYKIMHM MAarHUTHOTO TIOJIA MPOBOJHUKAC TOKOM, CUJIbl Amnepa u cuiibl Jlopenna;

CTPOUTH M OIIUCHIBATh N300paKEHHE, CO3/1aBaEMOE MIIOCKUM 3€PKAJIOM, TOHKOH JIMH301;

BBITIOJIHATH SKCIIEPUMEHTHI 110 UCCIIETOBAHUIO (PU3UYECKUX SBICHUN U MPOIECCOB C MCMOJIb30BAaHUEM IMPSIMBIX, U KOCBEHHBIX U3MEPEHHI: MPH
3ToM (popMynupoBaTh MpobiIeMy/3aauy U TUIOTE3y Y4eOHOTO OKCIEPUMEHTa, CcOOMpaTh  yCTAHOBKY M3 MPEIONKEHHOTO 000pyIOBaHMUS,
MIPOBOJUTH OTBIT U (OPMYITHPOBATH BHIBO/IBI,

OCYILIECTBIISTH MPSIMbIE M KOCBEHHBIE U3MEPEHUS GU3NUECKUX BETUYHH, IIPU STOM BBIOMPATh ONTHUMATIBHBIN CIOCOO0 U3MEPEHUSI U UCIIOJIb30BATh
U3BECTHBIE METOBI OLICHKH MOTPEIIHOCTEN U3MEPEHNUI;

HCCIEeI0BaTh 3aBUCUMOCTH (U3WYECKUX BEIMYMH C HCIMOJIb30BAHUEM TNPSIMBIX HU3MEpPEHWil: MpPH O5TOM KOHCTPYHPOBATH YCTaHOBKY,
(buKCHpOBaTh PE3yNbTaThl TMOTYYCHHONW 3aBUCUMOCTH (PU3MYECKMX BEIMYMH B BUJEC TaOnull W TpaduKoB, AeNaTh BBIBOABI MO pe3ylIbTaTaM
HCCIIEA0BaHUS;

CO6J'IIO,Z[E[TL IpaBHJia 0e30I1acHOTO Tpyda Ipru NpOBCACHHUN HCCIEIOBAaHUN B paMKaxyqe6Horo 9KCIICPUMCHTA, y‘IC6H0-I/ICCJ'ICI[0BaTCJIBCKOI71 n
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MPOCKTHON JIEATEIHHOCTUC UCIIOIb30BAaHUEM U3MEPUTEIILHBIX YCTPOICTB U J1a00paToOpHOTO 000PYI0BAHHS;

pemath pacu€THBIC 3a/1a4M C SBHO 33JJaHHON (PU3UUECKON MOJIENbI0, UCTIONb3YsS (PU3NICCKUE 3aKOHBI M MPUHITUIIBI, HA OCHOBE aHAIM3a YCIIOBUS
3a/laud BBIOMpaATh (PU3UYECKYI0 MOJENb, BBIICIATh (PU3UYCCKHE BEIWYMHBI M (POPMYIBI, HEOOXOTUMBIC I €€ PElIeHUs, MPOBOIUTh PACUYETHI H
OIICHUBATH PEATLHOCTH MOJTYYCHHOTO 3HAYCHUS (PU3NICCKOM BEITUIHHEI;

pemaTh KadyeCTBEHHBIC 3a/layd: BBICTPAWMBATh JIOTHYECKH HEMPOTHUBOPEUMBYIO IEMOYKY PACCYKICHUN C OMOPOM HA H3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PH3UYECKHE SBJIICHUS;

WCIIOJIb30BaTh MPU PEIIEHUN YU4€OHBIX 3a/1a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUH JJIs IOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETAIIUN U
MpeACTABICHUS yUeOHOW UM HAay4YHO-TIOMYJISIPHOW MH(POPMAIIMHU, TMOTYYCHHON W3 Pa3TUYHBIX MCTOYHHKOB, KPUTUUYECKH AHAIU3UPOBATH MOJTYy4aEeMYIO
nH(pOpMaLHIO;

OOBSCHATh TPUHIUIIBI JCHCTBUSA MAIllUH, MPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3inyaTh YCIOBUA HMX OE€30MaCHOTO HCIOJIh30BAHUS B
IMOBCETHEBHOM KM3HU,

MPUBOJUTH TPUMEPHl BKJIAJla POCCHUUCKUX M 3apyOEKHBIX YUEHBIX-(QU3HKOBB Pa3BUTHE HAYKH, B 00OBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MHpA, B Pa3BUTHE TEXHUKUHU TEXHOJIOTHH;

WCIIONIb30BaTh TEOPETHYECKHE 3HAHUS 10 (U3MKe B TIOBCEJIHEBHOM  JKM3HU Uil oOecmedeHus 0e30MacHOCTH TMpU OOpalieHuu C
pudopaMu U TEXHUYECKUMU YCTPONUCTBAMU, AJISl COXPaHEHUs 3I0POBbsS U COOMIOIEHUSI HOPM SKOJIOTMUECKOT0 NOBEICHNUS B OKPYXKAIOIIEH cpelie;

paboTaTh B IPyIIIE C BHIIIOJHEHUEM PA3IMYHBIX COLUATBHBIX POJIEH, INIaHUPOBAThPAOOTY IPYIIIBI, PAMOHAIBHO PACIpeaesaTh 00I3aHHOCTH U
IUIAaHUPOBATh JAEATEIbHOCTh B HECTAHAAPTHBIX CHUTYallMsX, aJeKBAaTHO OILIGHWBAaTh BKJIaJ KaXJIOTO U3 YYAaCTHHKOB TPYIIBI B pEUICHHE
paccMaTpuBaeMon MpoOJIEMBI.
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Pasznea 2. MexaHuka

1

Kunemaruka

MexaHu4ecKoe IBIKCHHE.
OTHOCHTENIBLHOCTh MEXaHHYECKOTO
nBrkennd. Cucrema oTcuéra.
Tpaexropusi.

[Tepemenienue, CKOpoCTh (CpeaHss
CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHHE MaTE€pUATIbHOM TOUKH, UX
MPOEKIIUU Ha OCH CUCTEMBI

koopauHat. ClioxeHue

MEepEMENIEHUIN U CI0KEHUE

CKOpPOCTEH.

PaBHOMEpPHOE M pABHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBUKECHHUE.

['paduiku 3aBUCHMOCTH KOOPIUHAT,
CKOpPOCTH, YCKOPEHHUS, ITYTH U
MepeMeNIeHU MaTepUATbHON TOYKHOT
BPEMEHHU.

CBoboaHOE aicHHEe. Y CKOpEeHUE
CBOOOIHOTO MaJeHus.

KpuBonuneiiHoe npuxenue. JBrmxenue
MaTepUaAIbHON TOUKH 10 OKPY>KHOCTH C
MOCTOSIHHOU MOMOYIIKO CKOPOCTBIO.
YraoBas

CKOpOCTb, TMHEWHAst cKopocTh. [lepuoa u
4acToTa OOpaIleHHUS.

[leHTpOCTpPEMUTEIBHOE YCKOPEHHUE.
TexHuueckne ycTpoucTea u

IIpoBeneHue dKCIIEpUMEHTA: U3yYEHUE
HEPaBHOMEPHOTO JABW)KECHUS C LENbIO
OIIPENEIICHUsI MTHOBEHHON CKOPOCTH;
HCCIIEI0BAHUE COOTHOILICHUS MEXAY IIyTAMH,
IIPOMIEHHBIMH TEJIOM

3a OCIIEA0BATEIbHBIC PABHBIC

IIPOMEXKYTKH BPEMEHHU NPH
PaBHOYCKOPEHHOM JIBUKECHHUH

C HayaJIbHOM CKOPOCTHIO, PABHOM HYIIIO;U3yUEHUE
JBUKEHUS IIapHKa B BA3KOW KUAKOCTH; U3yUYEHUE

JBIDKECHUSI TeJla, OpPOIIIEHHOTO TOPU30HTAIBHO.
OO0bsicHEeHE OCHOBHBIX TPUHITUTIOBACHCTBHUS
TEXHUYECKUX YCTPOMCTB,TAKHX KaK:
CIIUJIOMETD, LIETTHbIE K PEMEHHBIE Nepelaun
JIBIDKCHHUSI; M YCIIOBUH UX 0€301TacHOTO
HCIIOJIb30BaHUS B IOBCEIHEBHOM

KU3HH.

Pemienue pacy€THbIX 3a/1a4 ¢ ABHO3aJIaHHOM
(U3UYECKON MOJIETBIO

C MCTIOJIb30BaHUEM OCHOBHBIX (hOPMYIT
KUHEMAaTHKH.

[Toctpoenne  u aHaiau3  rpaduKoB
3aBHUCUMOCTEHl KWHEMaTHYECKHUX BEJIMYMUH
OT BPEMEHU

U1 paBHOMEPHOT'O
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IIPAKTHUYECKOE IIPUMEHEHHUE:
CIIUJOMETD, ABMKEHUE CHAPSIOB,
LICITHbIE M PEMEHHBIE TIEpe1adu

Y PaBHOYCKOPEHHOT'O IIPSIMOJIMHEIHOTO/IBUKEHUSI.
PacniozHaBanue pu3n4ecKuX sIBICHUNUB y4eOHBIX
OTBITaX U OKPYKaIOLIEH KU3HU: paBHOMEPHOE U
PaBHOYCKOPEHHOE NPSIMOIMHENHOE IBHKEHUE,
cB0O0OIHOE TTaieHHE TEJL,ABUKEHHE T10
OKPY>KHOCTH.

Onucanne MEXaHMYECKOTO JBMXKEHHUS C
MCII0JIb30BaHNEM (U3NYECKUX BEJTUUMH:
KOOpJUHATa, MyTh, IEpEMEIEHUE, CKOPOCTb,
yckopenue. PaboTa B rpymnmnax npu njiaHupOBaHUH,
MPOBEJICHUH U UHTEPIIPETAIIMH PE3YJIbTaTOB OIBITOB
U aHaJln3€e JIOTIOTHUTEIbHBIX HCTOYHUKOB
uH(pOpPMaLIUU TI0 TEME

2.2

Jnnamuka

[Tpuniun oTHocuTenbHOCTH ["anues.
[TepBriit 3akoH HetoToHa. UHEpLManbHbIe
cucteMbl oTcuéra. Macca Tema. Cuia.
[Tpuniun cynepno3unuu cuii. Bropoit

3akoH HrroToHA JJIA MaTepI/IaHBHOﬁ TOYKH.

Tpetnii 3akoH HeroToHa 1151
MaTepHaTbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHHUS.
Cuna tsoxectu. [lepBas

KOCMHYCCKAA CKOPOCTD.

CpaBHEHHE MacC B3aMMOACHCTBYIOIMXTEIL.
N3yyeHune 3aBUCUMOCTH CHITBI YIIPYTOCTH OT
nedhopmaIuy; CpaBHEHUECHIT TPEHUS TIOKOS, KAaYCHHSI
n

CKOJIBKEHHS.

OO0bsicHenue HeBecoMocTH. [IpoBenenue
9KCIIEPUMEHTA: UCCIICIOBAHUE 3aBUCUMOCTH CHJI
YOPYrOCTH, BO3HUKAIOIINX B IPY)KUHE

H PEC3HMHOBOM 06pa3ue, OT UX
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Cuna ynpyroctu. 3akoH ['yka.Bec

Tena.

Tpenune. Buasl Tpenus (mmoxos,
CKOJIbXKEHUSI, KAUeHUS ).

Cuna tpenus. Cyxoe TpeHue.

Cuina TpeHHS CKOJIBKESHHS U CUJIa
TpeHust nokosi. Koapduuuent tpenus.
Cuina conpoTUBIICHHS TIPU IBUXKEHUU
TeNa B XKUIAKOCTH WJIH rase.
[TocTynarensHoe U BpalaTebHOE
JBIDKEHHUE a0COJIFOTHO TBEPOTO Tea.
MOMEHT cCuiIbl OTHOCUTEIBHO  OCH
BpameHusa. I[liedo cuibl.  YcioBus
paBHOBECHS TBEPAOTO TENA.
TexHuueckue ycTpoiicTsa u
MPaKTUYECKOE IPUMEHEHHE:
MOAIIUITHUKY, ABHKEHUE
UCKYCCTBEHHBIX CIyTHUKOB

nedopmannu; u3ydeHue IBUKEHHU OpycKa 1o
HaKJIOHHOM IJIOCKOCTH; UCCIIEIOBAHUE YCITOBHI
PaBHOBECHUSTBEPAOTO TEJa, UMEIOIIETO OCh
BpaIICHUsI.

OObsacHeHnEe 0COOEHHOCTEN PaBHOMEPHOTO U
PaBHOYCKOPEHHOTOIIPSIMOJIMHEHHOTO JIBMYKCHHSI,
CBOOOHOTO MaACHUS T, ABKCHUSIIIO
OKPY>KHOCTH Ha OCHOBE 3aKOHOB HproTOHa, 3ak0Ha
BCEMHUPHOTO TATOTCHUS.

OOBsICHEHNE OCHOBHBIX IIPUHIIATIOBICHCTBHUS
ITOIIITUITHUKOB U MX

MPAKTHIECKOTO IIPUMEHEHHUSI.

OOBsICHEHNE IBIKEHUS HCKYCCTBEHHBIXCITYTHUKOB.,
Pemienue pacy€THBIX 3a/1a4 € ABHO33IaHHOM
(bU3UIECKON MOJIETBIO

C MCTIOJIb30BaHNEM OCHOBHBIX 3aKOHOBH (hOPMYII
JAHAMMKH,

Pacnio3naBanue ¢pu3nuecKux IBJICHUNB YIeOHBIX
OTIBITaX M OKPY)KAroIIeH

JKU3HU: UHEPLIUSA, B3aUMOJICHCTBUE TEII.
Ananu3 pU3NYecKuX IpoLeccoB U

SIBJICHHH C MCITOJIb30BaHUEM 3aKOHOB HUIIPUHIUIIOB:
3aKOH BCCMHUPHOI'O
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tarorenuss, I, Il w III 3akonsl HproroHa, mpuHIUIT
CYNEpPHO3UIMUA  CWJ, NPUHUUI PABHONPABHOCTHU
WHEPLHATbHBIX
CHCTEM OTCYETA

2.3

3aKOHBI COXpaHEHUS
BMEXaHUKE

Nmnynec MaTepuanbHON TOUKH (Tena),

CUCTCMBbI MAaTCPpUAJIbHBIX TOYCK. I/IMHYJ'II)C
CHUJIbI 1 UBSMCHCHUCHUMITYJILCA TEJa. 3aKkoH

COXpaHEHHUs UMIyJbca. PeakTuBHOE
nBrkenne. Padbora crisl. MOIIHOCTH
CHUIBL.

Kunernueckast sneprus
MartepuainbHOU Touku. Teopemaoo
W3MEHEHUN KHHETHYECKOW YHEPTHUH.
[TorenumansHas 3HEPTHUSL.
[ToTeHumansHas SHEPTUS YIPYTO
nehopMUPOBAHHON TIPYKUHBI.
[ToreHumansHas SHEpTUs Teja BOIU3H
noBepxHocTu 3emiu. [loTeHImanpHbIe
Y HEMMOTEeHIMAJIbHBIE CUJIbl. CBA3b
paboTHl HEMMOTEHITUATIBHBIX CHIIC
U3MEHEHUEM MEXaHUYECKOH dHEPTrUn
CHUCTEMBI TeJI. 3aKOH COXpaHEHUS
MEXaHHUYECKOM IHEPTHUH.

VYnpyrue u Heynpyrue

[IpoBenenue sxciepuMeHTa: U3y4EeHNEA0COITIOTHO
HEYNpyroro yaapa

C IMIOMOIIIBIO ABYX OINHAKOBBIX HUTAHBIX

MasTHUKOB; UCCJIETOBAHUECBSI3U PAOOTHI CHIIBI C
N3MCHCHUCM MCX&HH‘I@CKO?I 3Hepr1/11/1 TClia

Ha IPUMEPE PACTSHKEHUS Pe3UHOBOTOXKTYTA.

OrneHka aOCOJIIOTHBIX M OTHOCHUTEIBHBIXITOTPEITHOCTEN
U3MEPEHUHN (PU3MUECKUXBEIIUMYHNH.

Pemienue pacy€THbIX 3a/1a4 € ABHO33IaHHOM
(bU3UIECKO MOJIETBIO

C MCTIOJIb30BaHMEM OCHOBHBIX 3aKOHOBH (HOPMYIT
JTUHAMHUKHU ¥ 3aKOHOB COXPaHCHHS.

Pemnenue xauecTBEHHBIX 3a1a4

C OIOPO Ha U3YYCHHBIC B pa3jieiie

«MexaHHKay 3aKOHBI, 3aKOHOMEPHOCTHH (PU3UUECKHE
SIBJICHUS.

Omnucanye MEXaHHYECKOTO IBMIKEHHUS C
HCIT0JIb30BaHUEM (PU3NYCCKUX BEJTUYHNH:

UMITYJIbC T€JIa, KHHETHYeCKasl SHEPTus,
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CTOJIKHOBEHHUS. HOTEHLUAIbHAs SHEPIUsl, MEXaHN4ecKaspaboTa,
TexHuyeckue yCTponuCTBa U MCXaHM4CCKas MOITHOCTb.

NPaKTHYECKOE MPUMECHEHHE: Ananu3 Gu3nIecKux MpoueccoB U ABICHUM C
BOJOMET, KONEP, IPYKUHHBIN UCIIOIb30BAHUEM 3aKOHA

MNMUCTOJICT, ABUKCHUEC PAKECT COXpPaHCHUA MEXaHHYECKOM OHCPIruu,3aKOHa

COXpaHEeHHS UMITYJIbCA.

OObscHEHNE OCHOBHBIX IPUHIIUIIOB JEHCTBUS U
NPaKTUYECKOTO IPUMEHEHHUS TEXHUIECKUX
YCTPOMCTB,TAKUX KaK: BOJOMET, KOTIED,

NPYXKWHHBIN TUCTOJIET.

OObscHEHNE ABMXKEHUS PAKeT ¢ ONMOpOH HA U3YUYEHHbIE
buznyeckue BeIUYNHbI U3aKOHBI MEXaHUKH.
Hcnonb30BaHue npu MOATOTOBKE COOOIIEHHI O
IIPUMEHEHHUH 3aKOHOB MEXaHUKH COBPEMEHHBIX
MH(POPMALMOHHBIX TEXHOJIOTMH AJIS TIOUCKA,
CTPYKTYPUPOBAHMs, UHTEPIPETALH U
npeCcTaBiIeHNUs HHPOPMALUU, KPUTHUECKUI
aHanu3 nojydaeMoil napopmanuu Ilposenenue
KOCBEHHBIX U3MEPEHUI,UCCIIEI0BAHUI
3aBUCUMOCTEH (PU3MUECKUX BEIUYMH, IPOBEPKA
IIPEIUI0KEHHBIX TUIIOTE3

Wroro mo pazneny 18
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Pazgen 3. MoJieky/asipHas puznka u TepMOAMHAMHUKA

3.1

OCHOBEI
MOJIEKYJISP
HO-
KHHETHYECKOM
TEOpUHU

9

OcCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
KMHETHYECKOW TEOPUU U UX OMBITHOE
obocHoBanue.bpoyHOBCKOE ABMKEHUE.
Huddysus.  Xapakrep IOBIKEHUS U
B3anMMOJICHCTBUS 4acTHI] BEIIICCTBA.
Mopenu cTpoeHus ra3os,

KUJKOCTEN U TBEPABIX TEI U

00BsICHEHME CBOMCTB BEIISCTBA

Ha OCHOBe€ 3THUX MoJeiel. Macca u
pasmepsl MoJieky. KoxmdecTBo
BemecTBa. [locTtossHHas ABOTaapo.
TermoBoe paBHOBECHE.

Temnepatypa u e€ u3mMepeHue.

[lIxana Temnepatyp Llenbcus.

Mogens naeanbHOTO rasa.

OCHOBHOE ypaBHEHHE
MOJICKYJISIPHO-KUHETHIECKOM

TEOPHUH HICATLHOTO Ta3a.

AOcouroTHas TeMIiepaTypa Kak Mmepa
CpeIHEeH KHHETHYECKON YHEPTUU TEIJIOBOTO
JIBHIKEHUS YaCTHUII rasa.

[Ikana remneparyp KenbBuHa.

I'a30BbI€ 3aKOHBI. YpaBHEHUE
MenneneeBa—Kianeiipona.

3axoH [lanpsrona. M3onponeccsl

[TpoBeneHue 3KCIEpUMEHTA: ONpPEAEICHHUE
Macchl BO3yXa

B KJIACCHOW KOMHAT€ Ha OCHOBE M3MEPEHUI 00bEMa
KOMHAThI, AIaBJICHUAW TCMIICPATYPhI BO3/1yXa B Heﬁ,

HCCIICO0BAHNUEC 3aBUCUMOCTU MEKAY MMapaMETpaMunu
COCTOSHUS pa3pCKCHHOrorasa.

OneHka abCOTIOTHBIX U OTHOCUTEIbHBIXITOTPEIIHOCTEH

U3MepeHuil PU3NIECKUXBETUUHH.
OObscHEeHrEe OCHOBHBIX TPUHLIUIIOB ACHCTBUNA
TepMOMETpa U ObapoMeTpa HyCIOBHI HX
0€30MacHOT0 UCIOJIB30BaHUS B IOBCETHEBHOM

KHU3HU.
Pacnio3naBanue ¢pu3nuecKkux IBICHUNUB YIeOHBIX
OTIBITAX M OKpYKaromieH ®Ku3Hu: 1uddy3us,
OpOYHOBCKOE JBIYKEHUE.

OnuncaHue TEIOBBIX SIBJICHUH C
UCIO0JIb30BaHUEM (UZNYECKUX

BEJIMYMH: JaBJICHUE ra3a, TeMIepaTypa,cpeIHss
KUHETHUYecKasi DHEPT sl XaOTUYECKOTO JIBUXKEHUS
MOJIEKYIL,

CpeIHEKBapaTUYHAs CKOPOCTb
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B MJICAILHOM Ta3€ ¢ MOCTOSTHHBIM
KOJINYECTBOM BEIIECTBA.
I'paduueckoe mpeacraBieHne
M30IIPOIIECCOB: H30TEPMaA, H30X0DPa,

n3o0apa.
TexHuueckue  yCTpoMCTBa U
MPaKTUYECKOE IIPUMEHEHUE:!

TEPMOMETP, OapOMETp

MOJIEKYJ.

Ananu3 GU3NYECKUX MPOIIECCOB USBICHUIH C
ncroyb3oBanrueM MKT,ra3oBeIx 3aKOHOB, CBS3H
CpeHEW KMHETUYECKON SHEPTUU TEILUIOBOTO
JBUKEHUSI MOJIEKYII C a0COTIOTHOM
TEMIIEPATYpPOH.

Pemenne pacu€THbIx 3a7a4 ¢ IBHO3aJaHHOM
(buU3HYECKO MOJIETBIO

C MCTIOJIb30BaHHEM OCHOBHBIX
nosioskennit MKT, 3akoHoB u hopmyn
MOJIEKYJISIpHOI (DU3HUKH.

Pabora B rpynmnax npu miaHupOBaHUU,IIPOBECHUH U
MHTEPIIPETALIMH PE3YIbTATOB OIBITOB U aHAIU3E
JIOTIOJIHUTEIIbHBIX UCTOYHUKOB

nH(popMaIuu 1o Teme

3.2

OCHOBEI
TEPMOIUHAM
UK

10

TepmoanHaMuueckasi CuCTeMa.
Buytpennss sueprus
TEPMOIUHAMHYECKON CUCTEMBI U
CHOCOOBI €€ U3MEHEHHSI.

KonmuecTBo TENIIOTHI U pa60Ta.
BHYTpeHHSISI OHEPTUsa OAHOATOMHOT'O
HaeaabHOro rasa. Buasl TCIUIONICpEaAaYN:

TCIUIOIIPOBOIHOCTH, KOHBCKIUA, U3TTYUCHHUC.

VYnennHasa
TEMIIOEMKOCTE BEIIECTBA.

[IpoBeneHue SKCIEPUMEHTA: HW3MEpPEHUE YIEIbHOU
TEII0EMKOCTH BEILIECTBA.

Onenka abCOTIOTHBIX M OTHOCUTEIbHBIXITOTPEIIHOCTEH
U3MepeHnil PU3NIECKIUXBETUUHH.

W3ydenue mojieneii mapoBoil TypOUHBI, ABUTATEIS
BHYTPEHHETO CTOpPaHusl, pEaKTUBHOTO JIBUTATEIIS.
OObscHEeHrEe IPUHIIUIIOB IEHCTBUS U

ycIoBUi 0€30MacHOTO UCTIOIB30BAHUS
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KosmuecTBo Tennorsipu
TeIIonepeaye.

[Tonsatue 06 agnabaTHOM TIpoIECCE.
[IepBblii 3aKOH TEPMOJMHAMUKH.
[IpuMeHeHue nepBoro 3akoHa
TEPMOJIUHAMUKH K H30IPOLIECCaM.
I'padmueckas nnTepnperanus padoTsl
rasa.

BTopoit 3aK0H TepMOIMHAMUKHU.
HeobpaTumocTs npoiieccoBB
MIPUPOJIE.

TemoBbie MamuHbI. [IpuHIUIBL
JEMCTBUS TETJIOBBIX MaIIUH.
[IpeoOpazoBaHus SHEPTUUB
TEIUIOBBIX MaIIMHAX.
Koaddumment none3Horo aeicTBus
TEIJIOBOM MaIlIVHBI.

Huxn Kapro u ero ko3¢ duiimeHt
MI0JIE3HOTO JCUCTBUS.
DKOJOTHYECKHE MPOOIEMBI
TEIUIOPHEPTETHKH.

TexHuyeckue yCcTpoucTaa u
MPAKTHYECKOE IPUMEHEHHE:
JIBUTATENh BHYTPEHHEI0 CTOPAHUS,
OBITOBOM XOJIOIUIbHUK,

KOHJIULIUOHEP

B NIOBCEHEBHOM KW3HU JIBUTATENS BHYTPEHHETO
cropanusi, OBLITOBOIO XOJIOTUIJILHUKA,
KOHAUIIMOHEPA.

Onucanue CBOMCTB TeJI M TEIUIOBBLIX SIBJIIEHHUI C
HCIIOJb30BaHUEM

(bu3NYeCKUX BEJIMYMH: IaBJICHUE Ta3a, TeMIeparypa,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSISI SHEPTHUs, paboTa
rasa.

Pemenne pacu€THbIX 3a7a4 C IBHO3aJaHHOM
(bU3UIECKOI MOJIETBIO

C MCTIOJIb30BaHNUEM OCHOBHBIX 3aKOHOBH (HOPMYIT
MOJIEKYJISIPHOH (DU3UKU U TEPMOIUHAMUKH.
Pemenne xauecTBEHHBIX 3a7a4

C OMOPOY HA M3YYEHHBIE B pa3Jieie
«MonekymnspHas GU3NKa U

TEPMOIMHAMHUKAY 3aKOHBI,

3aKOHOMEPHOCTH M (PU3NUCCKUCSBICHUSI.

PaboTa B rpymnmax npu aHaause

JIOTIOJTHUTEILHBIX HCTOYHUKOB MH(pOpMauu

10 TEME
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3.3

ArperaTHble
COCTOSIHHS
BemecTBa.Paz3oBbie
TIEPEXO/IbI

[TapoobOpa3zoBanue U KOHACHCAIHS.
Hcnapenne n kunenue.

AOCOI0THAs M OTHOCUTEIbHAS
BIIQYKHOCTB BO3/1yxa. HaceleHHbIHTIAP.
VY aenpHas TemioTa napooOpa3oBaHuUs.
3aBUCHUMOCTD

TEMIEPATYpPbl KUTIEHHSI OT JaBJICHUS.
TBépnoe teno. Kpucramnmueckue u
amopdHbIe Tena. AHU30TPOIUS CBOMCTB
KpucTauioB. XKuakue

kpuctaisl. COBpeMEHHbBIE

Marepuansl. [naBnenue u
KpUCTaJIIM3alus. Y IenbHas TeIioTa
miaBneHus. Cydomumarus.

YpaBHeHHE TEMI0BOTO OaslaHca.
TexHuueckue ycTpoiicTea u
MPAaKTUYECKOE IPUMEHEHHE:
TUTPOMETP U IICUXPOMETP,

KaJIOPUMETP, TCXHOJIOTHUH
IMOJIY4YCHHUA COBPEMCHHBIX
Mar€puajioB, B TOM YHCIC
HaHOMAaTCpUuaJioB,

N HAHOTCXHOJIOTHH

IIpoBencHue JKCIIEPUMEHTA:
OTHOCHUTEIIBHOM BJIIAXKHOCTH BO3yXa.

U3MepeHue

Onenka abCOTIOTHBIX U OTHOCUTEIbHBIXITOTPEIIHOCTEN
U3MEpEHUH PU3NICCKIXBEITUYHH.

N3y4yeHue cBOMCTB HACHIIICHHBIXIIAPOB,

Croco00B M3MEPEHUS BIAKHOCTH

Hab6mronenue kunenus npu

MOHWKEHHOM JIaBJICHUH, HATPEBAHU AN TIJIABJICHUS
KPUCTAJIIMYECKOTO BELIECTBA.

OObscHEeHrEe TPUHIIUIIOB AEUCTBUS U YCIOBUHN
0€30MacHOT0 HUCIOJIb30BAHUSB MOBCEAHEBHON KU3HU
TUTPOMETPA, IICUXPOMETPA, KaJIOPUMETPA.

N3yyeHune TeXHOIOTUI MTOTYISHUST COBPEMEHHBIX
MaTepuasoB, B TOM YHCICHAHOMATEPUAJIOB.
Pemienue pacy€THbIX 3a/1a4 ¢ ABHO33IaHHOM
(bU3UIECKON MOJIETBIO

C HUCII0JIb30BAHUEM YPaBHEHUSTEIIIOBOTO

Oananca.

Pemrenne xauecTBEeHHBIX 3aJa4
C OHOpOﬁ Ha U3YYCHHBIC 3aKOHBI,

3aKOHOMCPHOCTH U (bHSH‘ICCKI/IeHBJICHI/IH 10

TEMC.
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Pacno3naBanue pu3nYecKuX SBJICHUNB y4eOHBIX
OTIBITAaX W OKPYXKAIOIIEH KU3HH: IeopManus
TBEPABIX TEJ, HArPEBAHNUE U OXJIAXKACHUE TEll,
M3MEHEHUE arperaTHbIX COCTOSIHUN

BEIIECTBA U OOBSICHEHUE UX HA OCHOBE3aKOHOB U
bopMy MOJIEKYISIPHOIN (PUBHKHU.
Hcnonb3oBanne HHPOPMALIMOHHBIXTEXHOJIOTUN
JUIs TIOUCKA,

CTPYKTYpPUPOBaHMSI, UHTEPIIPETALIMU U MTPEACTABICHUS
uH(pOpPMAaLUU TIPU MOATOTOBKE COOOIIEHUH O
MPUMEHEHUHU3aKOHOB MOJIEKYJIIPHON (PU3UKU U
TEPMOJIMHAMUKHU B TEXHUKE

U TEXHOJOTHUAX

Hroro no pazneny 24
Pa3nen 4. daekTpoauHAMHUKA
4.1 DIIEKTPOCTAaTHKA 10 DeKTpu3aIus Tell. DICKTPUICCKU3apsII. [IpoBenenue IKCIIEPUMECHTA: HU3MEpPCHHE

JIBa BU/1a SJICKTPUICCKUX 3aPsI0B. AIEKTPOEMKOCTH KOHJIEHCATOPA.
[IpoBogHUKH, OrneHka aOCOJIIOTHBIX ¥ OTHOCUTEIBHBIXTIOTPEITHOCTEN
JTUDIEKTPUKHU U TIOTYIPOBOJHUKHU. 3aKOH HU3MEPCHUH (PU3HMUCCKUXBEIIMYHNH.
COXpaHEHUs AIEKTPUUECKOro3apsaa. N3yyenune npuHIMNOB AEHCTBUS
B3aunmopeiictBue 3aps10B. 3aKOH SJICKTPOCKOTIA, SJICKTPOMETpPA,

KOHACHCATOPA.

Kynona. ToueuHslii 251€eKTpUYECKUNH3APS. .
N3y4yenue npyuHIUIIOB IEHCTBUS

DNEKTPUUECKOE MOJIE.
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Hanpsyk€HHOCTB 371€KTPUYECKOT OO,
[IpuHnun cyneprno3unun
ANEKTPUYECKUX ToJel. JInann
HaIPSKEHHOCTH 2JIEKTPUYECKOTOIIOJIA.
Pabora cui1 31eKTpoCcTaTHUeCKOTOMOJIS.
[Torenuman. Pa3HOCTh MOTEHIIMAIOB.
[TpoBOAHMKY U TUDIIEKTPUKH B
JIEKTPOCTATHYECKOM MOJIE.
JusnekTpudeckast IpOHULIAEMOCTb.
DnekTpoéMkocTh. KoHzieHcarop.
DIIEKTPOEMKOCTH TIIIOCKOTO
KOHJIEHCATOpa. DHEPrust

3apsKEHHOTO KOHJIEHCATOPa.
TexHuueckue ycTpoiicTea u
MPAaKTUYECKOE IPUMEHEHHE:
3IEKTPOCKOI, dJIEKTPOMETP,
3EKTPOCTaTHYECKAs 3aINTA,
3a3eMJICHUE AIEKTPOIPUOOPOB,
KOHJIEHCATOP, KONMPOBAIbHBIN
armapar, CTpyMHbIN IPUHTEP

U YCIIOBH 0€3011aCHOTO MPUMEHECHHSIB
MPAKTUYECKOU KU3HH,

KOIIMPOBAJILHOTO arnmapaTa, CTpyHHOTOIpUHTEpPa.
PaccmoTpenne Gpusnueckux 0OCHOBaHUM
AIIEKTPOCTATUYECKOM 3aIUTHI M 3a3€MIICHHSI
AIEKTPONIPUOOPOB.

Pemenne pacu€THBIX 33124 ¢ IBHO33JaHHON
(buU3HYECKO MOJIETBIO

C UCTIOJIH30BAHNEM OCHOBHBIX 3aKOHOBHU (HOPMYIT
AJIEKTPOCTATHKH.

Penrenune kauecTBEHHBIX 33724

C OMOPOM Ha N3YYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTH U (PH3UYECKHUE SIBICHUS
ANEKTPOCTATUKH.

PacniosnaBanue ¢pu3nuecKux sIBICHUNUB YI€OHBIX
OTIBITAX U OKPY’KaIOILIEH KU3HU: AJIEKTPU3ALIUS Tell,
B3alMO/ICIICTBUE 3apsI0B U OObSICHEHUENX HAa OCHOBE
3aKOHOB U (pOpMYI

ANEKTPOCTATUKH.

Onucanyne U3y4eHHbIX CBOWCTB BEILIECTBA U
ANEKTPUYECKUX SBJICHHUIC UCIIOJIb30BAHUEM
bu3NYECKUX BETUYHH: SJICKTPUUECKUHN 3apsi,

HaHpH)KéHHOCTL QJICKTPUYCCKOI'O I10JI4,
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NOTEHLINUAJ, Pa3HOCTh IOTEHIIUAJIOB,
3JIEKTPOEMKOCTB.

AHanu3 pU3nYecKuX NpoLECCOB USABICHUMN C
UCII0JIb30BaHUEM (PU3MUECKUX 3aKOHOB: 3aKOHA
COXPAaHEHHUS AIIEKTPUUECKOI0 3aps/1a,3aK0Ha

Kynona.

Pabora B rpynnax npu aHanuse AONOJHUTEIbHBIX
MCTOYHUKOB MH(OPMALIMU U TIOJTOTOBKE COOOIIEHUIHO
MPOSIBJIEHUU 3aKOHOB AJIEKTPOCTATUKUB OKPYKaroIIeH
YKU3HU U TIPUMEHEHUHN

UX B TEXHUKE

4.2

ITocTossHHBII
AIEKTPUUECKUI
TOK.TOKHM B
Pa3IUYHBIX
cpenax

12

DJIEKTPUYECKUI TOK. Y CIIOBUS
CYILIECTBOBAHUS DJIEKTPUYECKOTO TOKA.
Hcrounnkm Toka. Cuia Toxa.llocTosHHBIN
TOK.

Hanpsioxenue.

3akoH OMa Juid ydacTKa Lenu.
DJIEKTPUYECKOE COMTPOTUBIICHHUE.

VY enpHO€ COMPOTUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, TapaiesIbHOE,
CMEUIaHHOE COEIMHEHUE MTPOBOJIHUKOB.
PaGora snekrpudeckoro Toka.

3akoH Jlxoyns—Jlenna. MomHocTh

QJICKTPUYICCKOTO TOKA.

[IpoBeneHue FKCIIEpUMEHTa: U3yYCHHE CMEITaHHOTO
coeMHEeHUs pe3nucTopoB; nu3mepenue IJIC ucrounmka
TOKa M €TOBHYTPEHHET'0 CONMPOTHURIICHUS; HAOIIOACHUE
AJIEKTPOJIN3A.

OrneHka aOCOJIOTHBIX M OTHOCUTEIBHBIXTIOTPEITHOCTEN
HU3MEPEHUH (PU3HMUCCKUXBEIMYNH.

OObscHEeHrEe TPUHIIUTIOB ICHCTBUS HYCIOBUN
0€3011acHOTO MTPUMEHEHHUS aMIIEPMETpPa,

BOJIbTMETpPA, PEOCTaTa,MICTOYHUKOB TOKA,

OJICKTPOHATrpeBATCIIbHBIX U
OJICKTPOOCBCTUTCIIBHBIX HpI/I60pOB,
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DNeKTpOoABMKYIIAs CUJIa U
BHYTPEHHEE COIIPOTUBIICHUE
MCTOYHHUKA TOKa. 3akoH OMais
HOJIHOM (3aMKHYTO)
aneKTpudeckoi nenu. Koporkoe
3aMbIKaHHUE.

DNeKTpOHHAas TPOBOIUMOCTD TBEPIBIX
METaJJIOB. 3aBUCUMOCTbCOTIPOTUBIICHUS
METaJlJIOB

OT TeMIEepPaTypPHI.
CBepXnpoBOAUMOCTb.
DIIEKTPUYECKHUN TOK B BAKyyMe.
CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.
[TonympoBoaauku. Co6cTBEHHAS U
MIPUMECHAsI IPOBOJAUMOCTD
MOJIynpoBOAHUKOB. CBOMCTBA
p—Nn-niepexona.
[TonynpoBoAHUKOBBIE TPUOOPHI.
DIIEKTPUYECKHUI TOK B paCTBOpax 1
pacIiuiaBax 3J€KTPOJIUTOB.
DIIEKTPOIUTUYECKAS TUCCOLUALMS.
DIEKTPOIU3.

DIEeKTpUYECKUN TOK B raszax.
CamocTosTenbHBIN 1
HECaMOCTOSITEIbHBIN pa3psia.
Monnus. 11na3zma.

TexHuueckue ycTpoiucTaa u

TEpPMOMETpPA COMPOTUBJICHUS, BAKYYMHOTO AHO/IA,
TEPMUCTOPOB U POTOPEIUCTOPOB,
MOJTYITPOBOTHUKOBBIXIMO/I0B, TaJIbBAHUKH.
Pemienne pacu€THBIX 3a/1a4 ¢ IBHO3aIaHHOU
(bu3nyeCcKOil MOJEIbIO

C MCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOBH (hOPMYIT
TeMbl «IlocTOSTHHBIN

ANEKTPUYECKUN TOK.

PacnioznaBanue pu3nvecKux sIBICHUNUB y4eOHBIX
OIMBITaX U OKPYXKAIOIIEH

JKU3HU: SJIEKTPUUIECKAst TPOBOIUMOCTH, TETUIOBOE,
CBETOBOE, XUMHUYECKOE, MAarHUTHOE JICHCTBHUS TOKA.
AHanu3 3MEeKTPUIYECKUX SBJICHUN U MPOIIECCOB B
LENSX MOCTOSIHHOTO TOKAaC UCIOJIb30BaHUEM
3aKOHOB: 3aKOH OMa, 3aKOHOMEPHOCTHU
MOCJIEZIOBATEIBHOIO U MapauIeIbHOTOCOEAMHEHUS
MIPOBOJAHHUKOB, 3aKOH

Jxoyns-Jlenna.

Ornucanune U3y4eHHbIX CBOWCTB BEIECTB U
ANEKTPUYECKUX SBJICHHUIC UCIIOJIb30BAHUEM
bu3MIECKUX

BEJIMYMH: JIEKTPUYECKHI 3apa, cuia

TOKa, JICKTPHUUICCKOC HAIIPAKCHUC,
QJICKTPHYCCKOC COIIPOTUBJICHUC,
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MIPaKTUYECKOE NPUMEHEHUE!
aMIepMETp, BOJIBTMETP, PEOCTAT,
HCTOYHUKHU TOKA,
AJIEKTPOHArpeBATEIbHbIE PUOOPHI,
AIIEKTPOOCBETUTENIbHBIE TIPUOOPEI,
TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN
JIOJ1, TEPMUCTOPHI U (POTOPEZUCTOPHI,
ITOJTYITPOBOJHUKOBBIN THOJ,

raJbBaHHKa

pasHocTh noteHmnuanos, JJ[C, paboraroxa,

MOIITHOCTh TOKA.

Hcnonb3oBanne HHPOPMaLIMOHHBIXTEXHOJIOTUI

JUTSL TIOMCKA,

CTPYKTYPUPOBaHUS, HHTEPIPETAIIMH U TPEACTABICHUS
MH(pOpPMAaLMK IPU NMOATOTOBKE COOOIIEHHH O
IPUMEHEHUHU3aKOHOB NIOCTOSTHHOTO TOKA B TEXHUKE U
TEXHOJIOTUSIX

Hroro no pazneny 22
Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOT'PAMME
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10 KJIACC
No Hammverosanue Kommuect OcHOBHBIE BUJIBI ICITEIILHOCTH
- A3J1CTIOB 1 [IporpammHoOe conepxanue Gante
/11 pasa BO 00yyarommxcs
TeM y4eOHOTo 4acoB
npeaMeTa
Pa3nes 1. DiekTpoamHaMuka
1.1 | MaruuTHO€ moJe. 11 [TocTostHHBIE MATHUTHI. IIpoBeneHue skciepruMEeHTa: U3y4eHUE
DOneKTpoMarHuTHas B3anmMoielicTBrE TOCTOSTHHBIX MarHUTHOTO TOJIsI KATYIIKU C TOKOM;
WHTYKITAS MarHuToB. MarauTHoe moJie. HCCIIeI0BaHUE JICUCTBUS MOCTOSTHHOTO

BekTop MarHUTHOM MHAYKIIUH.
[IpuHIHn cynepro3uuumn
MarHUTHBIX nojeH. JInaun
MarHuTHOM uHaykuu. Kaptuna
JIMHUI MarHUTHOW MHIYKIIUM TIOJIS
MOCTOSHHBIX MarHUTOB.

MarauTHO€ 1oJie MPoBOAHUKA

¢ TokoM. KapTuHa TuHUNA UHAYKIIUU
MarHUTHOTO II0JIS JUIMHHOT'O
IPSIMOTO IPOBOJHUKA U 3AMKHYTOTO
KOJIBLIEBOT'O ITPOBOJIHUKA, KATYLIKH
¢ TokoM. OmnbIT DpcTena.
BzaumopelictBre MpOBOHUKOB

C TOKOM.

Cuna Amniepa, €€ MOlyIb U
HalpaBJICHUE.

Cuna JlopeHnua, e€ Mmozynb u
HarnpasiieHue. JIBuxenue

SapH)KeHHOﬁ YaCTHUIbI

MarHuTa Ha paMKy C TOKOM;
HCCIICTOBAHNE SIBIICHUS
3JIEKTPOMAarHUTHOM UHIYKIIWH.

O11eHKa a0COJIFOTHBIX U OTHOCUTEIBHBIX
MOTPEUTHOCTEH H3MEpeHUH (PU3UIECKUX
BCJIMYMH.

OObsiCHEHNE TPUHITUIIOB ICUCTBUS U
YCIIOBHH 0€301MacHOTO TPUMEHEHUS
IMOCTOSIHHBIX MarHuTOB,
3JIEKTPOMAarHUTOB, JIEKTPOABUTATENS,
YCKOPUTEJIEH 371€EMEHTAPHBIX YACTHIL,
WHIYKIMOHHOM MEYH.

Pemenue pacuérunix 3agau

Ha MpUMeHeHne GOPMYI TEMBI
«MarnuTtHoe noJsie. DIeKTpOMarHuTHast
WHYKIUSD.

Pemenne xauecTBEHHBIX 33124

C OMOPO HAa U3YYECHHBIE 3aKOHBI,

3aKOHOMCPHOCTH U (I)I/ISI/I‘{CCKI/IC
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B OJTHOPOJHOM MarHuTHoM nosie.Pabora
cuibl JlopeHna.

SIBneHue 3eKTpOMarHuTHOU

nHaykuuu. [1oTok BekTopa

MarHUTHOM WH]TyKIIHH.
DNEeKTPOABMIKYIIAS CUJIA MHITYKIIUH.
3aK0H 2JEKTPOMArHUTHON

nHaykuun Oapanes.

BuxpeBoe anekTpuueckoe moJe.
DIEeKTPOABMIKYINAS CUJIa WHIYKITUUB
MIPOBOJTHHKE, ABMKYIIIEMCS TTOCTYMATEIbHO
B OJTHOPOJHOM MAarHUTHOM IIOJIE.
[TpaBuno Jlenna.

NHAYKTUBHOCTG. SIBIEHNE CAMOUHIYKIIUH.
DNEKTPOABUKYIIAsICUIIA CAMOUHTYKIIHH.
DHeprusi MarHUTHOTO T0JIS KaTyLIKHC
TOKOM.

DNEeKTPOMarHUTHOE TMoJIe.

TexHuyeckue ycTpoicTsa u
MPAKTHYECKOE IPUMEHEHHE:
MOCTOSIHHBIE MAarHUTHI,
ANEKTPOMATHUTBI,

ANIEKTPOABUTaTENb, YCKOPUTEIH
3JIEMEHTAPHBIX YACTHII,

WHAYKIIMOHHAA II€Yb

ABJICHUS TeMbI «MarHuTHoe IoJe.
DNeKTpOMarHUTHAsI UHIYKLHSY.

Omnpenenenre HarpaBIeHUs] BEKTOPaUHIyKIIH
MAarHUTHOTO TOJI IPOBOJHMKA C TOKOM, CHJIBI
Awmnepau cuisl Jlopenna.

PacnioznaBanve pu3n4ecKuX sIBICHUNUB y4eOHBIX
OIIBITAX U OKPYKAKOUIEH KU3HU: B3aUMOJICHCTBHE
MarHuTOB, JIEKTPOMAarHUTHAsA MHIYKIUS, IEHCTBHE
MAarHUTHOTO TOJI HA IIPOBOJHMK C TOKOM H
JBYOKYIIUAKCS 3apsi.

AHanu3 31eKTPOMarHUTHBIX SIBJICHUNC
WCITOJIb30BAaHNEM 3aKOHA

JJIEKTPOMArHUTHOW MHAYKIHH. Onuncanue

HN3YUCHHBIX CBOMCTB BCIICCTB u
OJICKTPOMAarHuTHBIX SIBIICHHI C
HCITIOJIb30BaAHHUEM

(GU3HYECKUX BEJIMYMH: HHAYKIIAS MAarHUTHOTO TIOJI,
cuina Amnepa, cuia JlopeHna, HHIyKTUBHOCTh
KaTYIIKW, SHEPTHSI SJEKTPUISCKOTO 1 MAarHUTHOTO
ToJIeH

Hroro no pazneny

11
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Pasznea 2. Kosie0anusa 1 BOJHBI

2.1

MexaHnueckue u
ANEKTPOMArHUTH
pleKo1e0aHus

KonebarenbHas cucrema.

CB0OOOTHBIC MEXaHUYECKUE

kosneOanus. ['apmoHnueckue
koJsiebanus. [lepuon, yactora,
aMILTUTy1a ¥ Pa3a KojaeOaHuid.
[IpyXMHHBIA MasTHUK.
MaremaTuyecKuii MasiTHUK.
YpaBHEHHE rapMOHUYECKUX
kosebanuil. [IpeBpaiienue sHepruunpu
rapMOHUYECKHUX KOJIEOaHUSIX.
KonebartenbHblit KOHTYP.

CBOOOTHBIE 3TIEKTPOMArHUTHBIE
KOJIEOaHNS B UAE€AIbHOM
KoJie0aTeIbHOM KOHTYpE. AHATOTUSAMEXKIY
MEXaHUYECKUMHU U
ANEKTPOMArHUTHBIMU KOJICOaHUSMHU.
®opmyna TomcoHa. 3akoH coXpaHEHUs
SHEPruM B UI€aTbHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBnenue o 3aTyXarlux
Kose0aHusX. BeIHYX1eHHbIE
MeXaHUYEeCKUE KOJIeOaHHUsI.

Pe3onanc. BeinyxieHHbIE
3JIEKTPOMAarHUTHBIE KOJIEOAHUSI.
IIepeMeHHBIN TOK.

CuHyconJabHbIN IEPEMEHHBIN TOK.

HccenenoBanue napameTpoB

KOJIeOaTeIbHOW CUCTEMBI — IEPUOAA, YACTOTHI,
aMIUIMTY/bI U (a3bl

Kos1e0aHui (MpYyXKUHHBIA W/ WU

MaTeMaTUYeCKHI MasTHUK).

Hab6mronenue 3atyxatomux kosiebanuit. UccnenoBanmne
CBOMCTB BBIHYKJCHHBIXKOJICOaHUII.

HabGmronenue pezonanca. [Iposenenne

AKCIIEPUMEHTA: UCCIICIOBAHKE 3aBUCUMOCTH
MepHOIaMaJTbIX KOJIEOaHHH Tpy3a HA HUTH

OT JJTUHBI HUTH M MacChl TPy3a; UCCIEOBAHNE
MEPEMEHHOTO TOKAaB IEMH U3 MOCJIEI0BATEILHO
COeMHEHHBIX KOH/ICHCATOPA, KATYIIKUU PE3UCTOpa.
OrneHka aOCOJIIOTHBIX U OTHOCUTEIIBHBIX TOTPEITHOCTEH
M3MEPEHUHN (PU3NUESCKUXBEIINYHNH.

OObsicHEeHNE TPUHITUIIOB JICUCTBUS NYCIOBUI
0€3011acCHOTO MTPUMEHEHUS JIEKTPUUECKOTO 3BOHKA,
reHepaTopanepeMeHHOTO TOKa, JIMHAH

3JIEKTpOIepeIay.
Pemenne pacu€THbIX 3a71a4 € IBHO
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MOoLHOCTh NEPEMEHHOTO TOKA.
AMIUIMTY/IHOE U IEHCTBYIOIIEE 3HAUCHUE
CHJIBI TOKA U HanpspKeHus. Tpancgopmarop.
[IpousBoicTBO, Nepenaya U NoTpedieHue
JEKTPUYECKOMN SHEPTUH.

DKOJIOTUYECKHE PUCKU

IIpY IPOU3BOJICTBE IEKTPOIHEPTUH.
KynpTypa ncnonb3zoBanus
3JIEKTPOSHEPTUHU B IOBCETHEBHOM

JKU3HU.

TexHnueckue ycTpoucTBa u
MIPAaKTHUYECKOE IPUMEHEHUE:!
3JIEKTPUYECKU 3BOHOK, TEHEPATOP
IIEPEMEHHOT0 TOKA, TUHUHU
3NeKTponepesad

3alaHHOH (PU3UYECKON MOJIEIBIO

C MCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOBH (pOpMyII,
OTIMCHIBAIOINX MEXaHIMYECKUE U DIIEKTPOMArHUTHBIC
KOJICOaHHS.

Onuncanue MeEXaHUYECKUX U

AIIEKTPOMATHUTHBIX KOJICOAHHIIC

UCII0JIb30BaHNEM (DU3NICCKUXBEITUIHH:

MIEPHUO]T M YaCTOTa

KoJieOaHu#, aMIuInTyAa U dazaxoneOaHui,

3apsijl U CHJIa TOKa

B TAPMOHHUYECKHUX JICKTPOMATHUTHBIXKOJICOAHHSIX.
Pemrenue KkauecTBEHHBIX 3a7a4

C OMOpO HA U3YYEHHBIE 3aKOHBI,

3aKOHOMEPHOCTH, OTTUCHIBAOIIIHE

MEXaHWYCCKUE M IJICKTPOMArHUTHBICKOJICOaHMSI.
Pabora B rpynmax npu riaHipOBaHUH,ITPOBEICHUH H
UHTEPIIPETAIIMH PE3YIbTAaTOB OIBITOB, U AaHATIN3E
JIOITOTHUTEIBHBIX HCTOYHHKOB

uH(pOpPMaLIUU TI0 TEME

2.2

MexaHnueckue 1
3JIEKTPOMArHUTH
BIEBOJIHEI

MexaHn4eCcKue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CkopocTb pacnipocTpaHEHUS U
JuliHa BoJIHBL. [lonepeunslie u

N3yuenne oOpa3oBaHus U paclpoCTpaHEHHs
HOTIEPEYHBIX UITPOIOIBHBIX BOJIH.
Habmronenue otpaxenus

42



denepanbHas pabouas nporpamma | dusuka. 10—11 kimaccsr (0a30BbIi YPOBEHD)

MIPOJIOJIbHBIE BOJIHBL
WuTepdepentys u qudpaxius
MEXaHHYECKHX BOJIH.

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

Bricora TOHA. Tem06p
DNEeKTPOMarHUTHBIE BOJTHBI.
VYcnosus usiydeHus
AJIEKTPOMArHUTHBIX BOJIH. B3anMHas
opueHTaius Bektopos E, B,

V B DJIEKTPOMAarHUTHOM BOJIHE.

CBOCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpaxxeHHe, MPeOMIICHHE,
MOJISIPU3ALIAS, Tudpaxius,
uHTEepDEepeHITNs. CkopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[[Ikama  SIE€KTPOMAarHUTHBIX  BOJIH.
[IpuMeHeHne 3MeKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHUHMIBI paguoOCBA3U U

TeneBueHus. Paguonokamus.
DIIEKTPOMAarHUTHOE 3arpsi3HEHUE
OKpYXarollen cpeapl.

TexHuyeckue yCcTpoucTaa u
IPaKTUYECKOE TPUMEHEHHUE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIBTPa3BYKOBas JUArHOCTHKA

B TCXHUKC U MCIULIUHEC, pagap,

U TIpesIOMJICHUS, HHTEp(EepeHINN HA(PPaKIIH
MEXaHUYECKUX BOJIH.

HabGmnronenue cBs3u rpOMKOCTH 3BYKa UBBICOTHI TOHA C
aMILIUTY 10U U

4aCTOTOM KOJIeOaHM, 3ByKOBOTOpE30HaHCA.
Hccnenosanne cBONUCTB

AJIEKTPOMArHUTHBIX BOJIH: OTPa’KEHUE,TPEIIOMIICHHE,
MOJISIpU3AITHS,

Tudpakius, UHTeppepeHLns.

N3ydenne ycioBuii N3IydeHUs

AJIEKTPOMArHUTHBIX BOJTH, B3aUMHONOPHUEHTAIINH
BeKTOpOB E, B,

U B 2JIEKTPOMArHUTHOM BOJTHE.

N3ydenne npuMeHeHus

3IEKTPOMArHUTHBIX BOJIH B TEXHUKE UOBITY.
OO0bsicHEeHNE TTPUHITUTIOB JICUCTBUS NYCIOBUI
0€30MacHOTO NPUMEHEHUS MY3bIKaJIbHBIX
MHCTPYMEHTOB, YIbTPAa3BYKOBOM TUArHOCTUKHI

B TEXHUKE U METUIIMHE, pajlapa, paauonpuéMHUKA,
TeJIeBU30pa, aHTeHHBI, Tenedona, CBY-neuwn.
Pemenne pacuéTHBIX U KAUECTBEHHBIX3a/1a4 C OTIOPOU
Ha U3y4YCHHbIE 3aKOHBI

H 3aKOHOMCPHOCTH, OITMCBIBAIOIIHNEC
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paauonpuEMHUK, TEIIEBU30D,
aHTeHHa, tenepon, CBU-neup

pacnpoCTpaHEHUE MEXaHUYECKUX U
AJIEKTPOMAarHUTHBIX BOJIH.

Hcnonb3oBanne HHPOPMALIMOHHBIXTEXHOJIOTUI
JUIs TIOUCKA,

CTPYKTYpUPOBaHMSI, UHTEPIIPETALIUU U
IpeJICTaBIeHUs] UHPOpMaIU

MIPH TIOJITOTOBKE COOOIIIEHUIA

00 MCNOJIb30BaHUM IEKTPOMArHUTHBIXBOJIH B
TEXHHUKE.

VYyacTue B AUCKYCCHH

00 3JIEeKTPOMarHUTHOM 3arpsi3HEHUUOKpPYKaroIen
CpEeJIbL.

Pabora B rpynnax npu miaHupOBaHUM,IIPOBEICHUH U
UHTEpIpPETALUU PE3yJIbTaTOB ONBITOB U aHAJIN3E
JIOTIOJIHUTEIIbHBIX UCTOYHUKOB

nH(popMaIuu 1o Teme

2.3

OnTuka

10

I'eomerpuueckas onTuka.
[IpsmonuHeitHOe pacpoCTpaHEeHHECBETa B
onHopoaHo# cpene. Jlyd cBeta. Toueunsiit
UCTOYHHK CBETA.

OtpaxxeHue cBera. 3aKOHbI

oTpakeHus ceerta. [loctpoenue
U300paKeHHI B MJIOCKOM 3epKaje.
[Ipenomnenue cBeta. 3aKOHBI
penoMIIeHUs cBeTa. AOCOTIOTHBIM
nokasarenb npenomiienus. [lomxnoe

W3y4eHne sBIEHUS NOJHOTO BHYTPEHHET O
OTPaXXEHMsI, ETONIPUMEHEHHSI B CBETOBOJIE.
W3ydeHne Moenell MUKpOCKOIIa, TEJIECKOTIA.
[Tosryuenue criekTpa ¢ IOMOILBIO IPU3MBI U
TudpakuoHHOM pemérku. i3Mepenue nokasaTens
MIPEJIOMIICHUSCTEKIIA.

HccnenoBanue CBOWCTB H300paskeHUi
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BHYTPEHHEE OTpPaKEHUE.
[IpenenbHbIN yroi MoJIHOrO
BHYTPEHHETO OTPAKECHUS.

Hucnepcus cseta. CI0XKHBIN COCTaBOEIOTO

cBera. LBer.

CoOwuparolue u paccenBaroyue JUH3bI.
Tonkas nmuH3a. POKYCHOE PACCTOSHUE U
OTNITHYECKAsi CUJIa TOHKOM JINH3BI.
[TocTpoenue nzobpaxkeHuit B
coOMparoIMX 1 pacCEeUBAIOLINX JINH3AX.
DopMyTaTOHKON JTUH3bI. Y BEIUYEHHUE,
JTaBaeMoe JTHH30H.

[Ipenens npuMeHUMOCTH
reOMETPUYECKOHN OTITHKHU.

Bonnosas ontuka. MaTepdepennmsicrera.
KorepeHnTHble HCTOYHUKH.

Ycnopust HabMIOAEHHUSI MAKCUMYMOBH
MHUHHMYMOB

B UHTEp(EPEHIIMOHHOM KapTUHE OT JBYX
cuH(pa3HbIX KOT€PEHTHBIXUCTOYHUKOB.
Hudpakums ceeta. Judpakaronnas
pemérka. YcioBue HabIIOeHHs TTIaBHBIX
MaKCUMYyMOB IIpY NaJCHUN
MOHOXPOMaTHYECKOTO CBETA

Ha TU(PaAKIUOHHYIO PEHIETKY.

B JIMH3aX.
OObscHEHNE IPUHIUIIOB JIEHCTBUS UYCIOBUN
0e30MacHOro NPUMEHEHUSI OUKOB, JIYIIbI,
doToanmnapara,

IIPOEKIIMOHHOTO anmnapara,

MHUKPOCKOTIA, T€JIECKOIa, BOJJOKOHHOMONTUKH,
TU(GPAKIIMOHHON pemETKH, MOJSIpOUIa.

Pemenue pacu€rHbIX 33124 ¢ ABHO3aJaHHOM
(buU3HYECKO MOJIEIBIO

C HUCII0JIb30BaHUEM OCHOBHBIX 3aKOHOBH (POPMYII
r€OMETPUYECKON OTITUKH.

[TocTpoenue u onrcanue U300pakeHUs,CO31aBAEMOT0O
IIJIOCKUM 3€pKaJIoM, TOHKOM JIMH30M.

PaccmoTpenue npeenoB mpUMEHUMOCTH
reOMETPUYECKOMONTUKH.

Pacnio3naBanue ¢pu3nuecKux sIBICHUNUB OIBITaX U
OKpY>KaloIleH )KM3HU: MPAMOJIMHEITHOE
pacnpoCTpaHEeHUE CBETa, OTPAKEHUE, IPETOMIICHHE,
uHTepdepeHIus, Tudpakius u

MOJIApU3alusl CBETA, AUCIIEPCHS CBETA.

W3ydenue ycinoBuil HaOIIOICHUSIMAKCUMYMOB

U MUHUMYMOB

B UHTep(EepPEHIIMOHHOW KapTUHE
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[Tonsgpuszanus ceera.

TexHuueckue ycTpoucTBa u
IIPAKTUYECKOE IPUMEHEHHUE:

OYKH, JTyna, (oToanmnapar,
MIPOEKIIMOHHBIN arapar,

MHKPOCKOII,  TEJIECKOI,  BOJIOKOHHAs
ONTHKa, JU(pakUUOHHAs  pemérka,
MIOJISIPON T

OT JBYX CHH()a3HBIX KOT€PEHTHBIXUCTOYHHUKOB.
VYcnoBue HaOIIOACHNS [TIABHBIXMAKCUMYMOB

IpU NMaJJ€HU MOHOXPOMATHYECKOTO CBETA

Ha TUPPAKIIUOHHYIO PEHIETKY.

AHanu3 ONTUYECKUX SIBICHUN

C UCMOJIb30BaHUEM 3aKOHOB: 3aKOH
HPSIMOJIMHEWHOTO PacpOCTPaHEHUSICBETA, 3aKOHbI
OTpa)KCHMsI CBETA, 3aKOHBI IIPEJIIOMIICHUSI CBETA.
Onucanune ONTHYECKUX SBJICHUIC
HCIO0JIb30BaHNEM (PU3UUYECKUX

BENMYUH: (DOKYCHOE PACCTOSHUE U
OIITHYECKas Cujia JIMH3bI

Uroro no pazneny

24

Pa3nen 3. OcHOBBI clieniUAJILHOI Teopuu OTHOCUTeabHOCTH (najiee — CTO)

3.1 OCHOBBEI
CIIEIUAJIbHON
TEOpUH
OTHOCHTEIBHOCTH

4

['panuubl IPUMEHUMOCTH

KJIaCCHYECKON MEXaHUKH.

[ToctynaTel cnenralibHON TEOPUU
OTHOCUTEJILHOCTH: UHBAPUAHTHOCTh
MOJYJIsl CKOPOCTH CBETA B BAKyyMe,
NPUHIUIT OTHOCUTEIBLHOCTH DWHILTEHHA.

OTHOCHTENBHOCTh
OJJHOBPCMCHHOCTHU. 38.M€I[J'I€HI/I€
BpPCMCHHU U COKpAIICHUC TJINHBI.

Pemienue kauecTBEHHBIX 3a7a4

¢ onopoil Ha uzyuenHsle noctynatsiCTO.
Hcnosnp3oBanue HHPOPMALMOHHBIXTEXHOJIOT U

JUIsl TIOUCKaA,

CTPYKTYPUPOBAHUs, UHTEPIPETALIMU UITPEICTABICHHUS
UH(pOpMaLIUU IPU MOATOTOBKE COOOIIEHU 0
IrPaHULIAX IPUMEHUMOCTH KIIACCUYECKON

MexaHuku U ocHoBax CTO
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DHeprus u UMILYJIbC
pensaTuBUCTCKON yacTulpl. CBSA3b
MaccChl C SJHEPrUuer U UMITYJIbCOM
PENATUBUCTCKOMN

YacTULIbI. DHEPIHsl TOKOs

Hroro no pazneny

Pa3nen 4. KBantoBasi puzuka

4.1

OJIeMEHTHI
KBAHTOBOMOIITUKHA

®otonsl. ®opmyna [Iimanka cBsa3u
SHepruu GOTOHA C €ro YacTOTOM.
DHeprus ¥ UMNyibC POTOHA.
OTKpBITHE U UCCIIEIOBAaHUE
¢dotorddexra. OmnbiTel AT
CroneroBa. 3akoHBI
dboTtorddekra. YpaBHeHue

DitHmTeHa 11t potorddekra.
«Kpacnas rpanuna» potodrddexra.
JaBnaenne cBera. OMBITHI

I1.H. JleOenena.

XUMHUYECKOE IENCTBUE CBETA.
TexHuyeckue yCcTpoucTaa u
MPaKTUYECKOE TPUMEHEHHUE:
(dhoTosmeMeHT, (HOTOIaTUHK,
COJIHEYHas Oarapes, CBETO MO/

Hab6mronenue dotoaddexra

Ha YCTaHOBKE C [IMHKOBOW 1uiactuHoi. MccnenoBanue
3aKOHOB BHEIIHET0 (PoTodIPdeKTa.

OO0bsicHEeHE OCHOBHBIX TPUHITUTIOBACHCTBHUS
TEXHUYECKUX YCTPOUCTB,

TaKuX KakK: POTO3IEMEHT, (POTOJATIHK,COTHEUHAS
Oatapest, CBETOIMOJI; ¥ YCIIOBUHN WX 0€301acHOTO
MPUMEHEHUSB MPAKTUYECKON HKU3HU.

Pemenne pacu€THbIX 3a/1a4 ¢ IBHO3aJaHHOU
buznyecKoil MOJEINbIo

C HUCII0JIb30BaHUEM OCHOBHBIX 3aKOHOBU (popmyIt
KBaHTOBOU OINTUKH.

Pemennie kauecTBEHHBIX 33124

C OTOPOil Ha N3yYEHHBIE 3aKOHBI,

3aKOHOMEPHOCTH KBaHTOBOM onTuku.Pacrno3zHaBanue
buznyecKux SBICHUMA

B YUEOHBIX OTIBITAX:
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doTosnekTpudeckuii 3pPeKT, CBETOBOSIABICHUE.
OnucaHue U3y4CHHBIX KBAHTOBBIXSBICHUN U
POIIECCOB

C HMCIIOJIb30BaHHEM (DU3NYECKUX BETUYMH: CKOPOCTh
AIIEKTPOMATrHUTHBIXBOJIH, JIJTMHA BOJHBI M YaCTOTa
CBeTa,

SHEPrusl U UMITYJIbC POTOHA

4.2

Crpoenue atoma

Mogenrs atoma Tomcora. ONBITEI
Pezepdopna mo paccessauro

o-gactuil. [Imanerapras Mosenb
aroMma. [loctynatsl bopa.

W3nyuenue u nornomienue GoTOHOBIPHU
Mepexo/ie aToMa € OJTHOTO YPOBHS
SHEPruu Ha Ipyroi. Buael criekTpos.
CrekTp ypoBHEN dHEpruMaToMa
BOJOpO/IA.

BomanoBrele cBoiicTBa yacTull. BonHbsine
bpoitns. KopnyckynsipHO- BOJTHOBOM

Jyalli3M.

CHnoHTaHHOE U BBIHYKJIEHHOE
U3JIy4YEHHE.

TexHuueckue  ycTpoucTtBa U
MIPAKTUYECKOE IIPUMEHEHUE:

CHEKTPabHBIN aHATHN3
(ciexTpockom), 1a3ep, KBaHTOBBIN
KOMIIBIOTED

Nzyuenue moaenu onbita Pezepdopna.
IIpoBeneHue skcnepuMeHTa

Mo HaOMIOACHWIO JIMHEW4YaToro cmekTpa. OrneHka
a0COIOTHBIX M OTHOCHUTENBHBIX  IOTPEHIHOCTEN

U3MepeHuil PU3NIECKUXBETUUHH.

N3yuenne moaenu aroma: ToMcoHa, MmIaHETapHO
MOJIeNu aToma, MoJienuaroma bopa.

H3ydeHue criekTpa ypoBHEH SHEprunaToMa
BoZiopoja. OObsiCHEHNE MPUHIUIIOB ICHCTBUS U
yCIOBUI 0€30MaCHOTO MPUMEHEHUS
CHEKTPOCKOIIa, Jla3epa, KBAaHTOBOTOKOMITbIOTEPA.
Pemennie kauecTBEHHBIX 33124

C OTOPOil Ha U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hr3HUecKue

aBJeHUs 10 TeMe «CTpOEeHHE aToMay.
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Pacno3naBanue pu3nYecKux SBJICHUNB y4eOHBIX
OTbITaX: BOSHUKHOBEHUE JIMHEHUATOrO CIIEKTpa
U3IIy4EHUs.

AHanu3 KBaHTOBBIX IIPOLIECCOB U

ABJIGHUH C UCII0JIb30BAaHUEMIIOCTYJIAaTOB

bopa

4.3

ATOMHOE SApO

DKCNEPUMEHTHI, TOKA3bIBAIOIINE
CJIO’)KHOCTB CTPOCHHUS si/pa.
OTKpBITHE PAAHOAKTUBHOCTH.
OmnsiTel Pezepdopaa mo
OTIPENICTICHUIO COCTaBa
PaIoaKTUBHOTO M3TYyYCHUSI.
CaoiicTBa anbda-, 6era-, ramMmma-
u3nydeHus. Biusaue
PaaOaKTUBHOCTH Ha )KUBBIE
OpraHU3MBlI.

OTKpBITHE NPOTOHA U HEUTPOHA.
Hyxnonnas mozens sipa
I'eitzenbepra-lBaneHko.

3apsz siapa. MaccoBoe 4uciio sapa.
H3oTomsI.

Anbda-pacniaa. DIeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacmaj. ['amma-
U3JIy4eHHE. 3aKOH PaJIMOAKTUBHOTO
pacnaza.

DHeprus CBsS3U HYKJIOHOB B SI7pE.
SnepHbie CUIIBL.

N3yuenne 3kCIepuMEHTOB,

JIOKa3BIBAIOIIUX CJIOKHOCTh CTPOSCHUSATOMHOTO SI/Ipa.
UccnenoBanue TpekoB YacTHIL (TIO TOTOBBIM
dotorpadusm). M3yuenue sepHbIX CHIL,
SIEPHBIXPEAKIIMI CUHTE3a U pacnaja,
TEPMOSIIEPHOTO CUHTE3A.

N3yuenue nykmonHon Moaenu sapal eizenOepra-
HBaneHko.

OObsicHEHHE YCTPONCTBA M PUMEHECHHS
JI0O3UMETpa, KaMepbrIBuiibCOHa, SIIE€pHOTO
peakTopa, aTOMHON OOMOBI.

Pemienue 3aau ¢ onopoi

Ha TMOJIyYCHHBIC 3HAHUS, B T.4. O 3apsAeH MAaCCOBOM
quCIIe sIpa.

Pacno3naBanue pu3nyYecKuX SIBICHUUB y4E€OHBIX
OTIbITAX U B OKPY’KAIOILIEeH KU3HU: €CTECTBEHHAS U
HCKYCCTBEHHAS

PaANOAKTUBHOCTb.
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JedexT macchl siipa.

Snepupie peakumu. Jlenenue wu
CUHTE3 S7€ep.

Snepupii  peakrop.  TepmosinepHbIN
cuHte3. [IpoOiembl U NEPCHIEKTHUBBI
SIIEPHOM DHEPTETUKH.

OKOJIOTUYECKHE  aCHeKThl  SAepHOM
SHEPreTHKH.
DneMeHTapHbIe
MO3UTpPOHA.
Meroapl HAOMIOAEHNA U
perucTpayu 31eMeHTapHbIX
YaCTHII.

DyHIaMEHTAIbHBIE
B3auMoaeiicTBUd. EquHCTBO
(bM3UYECKO KapTUHBI MUPA.
TexHuueckue ycTpoiicTea u
IPaKTUYECKOE TPUMEHEHHUE:
JIO3UMETp, Kamepa BuiibcoHa,

yacTuipl.  OTKpbITHE

SIIEPHBIN peakTop, aToMHas boMOa

Ornucanuie KBaHTOBBIX SIBJICHUH U IIPOLIECCOB C
UCIIOJIb30BaHUEM (PU3MUECKUX BEJIMYUH: TIEPHO]T
MoJIypacmaia, YSHEPTHsl CBSI3M aTOMHBIXSIED, TePEKT
MaccChI siapa.

AHanu3 npoueccoB U SBICHUM ¢

WCITOJIb30BaHNEM 3aKOHOB U TIOCTYJIATOB:

3aKOH COXPAaHEHUSIIEKTPUUECKOTO 3apsia,

3aKOH COXpaHEHHUs MacCOBOTO YHUCIIA,

noctynaTtel bopa, 3aKoH pagnoakTUBHOTO

pacmaja.

VYyacTtue B paboTe Kpyryioro croyia
«DyHaaMeHTaAIbHbIE B3aUMOICUCTBUS. EAMHCTBO
buznyeckoil KapTUHBI MUpa».

Hcnons3oBanne nHGOPMAIIMOHHBIXTEXHOJIOTUI

JUTS TIOMCKA,

CTPYKTYPUPOBAHUS, UHTEPIPETALNH U NPEICTABICHUS
nH(pOpMaIUK MPU TOATOTOBKE COOOIIECHHH O
MPUMEHEHUHU3aKOHOB KBAHTOBOI (PM3UKU B TEXHUKE U
TEXHOJIOTUSIX, 3KOJIOTUUECKHUX

aCIICKTax H,HCpHOfI SHEPIreTUKU

Hroro no pazneny

15
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Pa3nes 5. DjieMeHTBI ACTPOHOMUHM M ACTPOPU3NKH

5.1 DNeMEeHTHI 7 DTanbl pa3BUTHS ACTPOHOMHUH.
aCTPOHOMU [IpuknanHoe 1 MUPOBO33PEHUECKOE
uu 3HaYEHUE aCTPOHOMUM.
acTpopusu Bun 3Bé3nnoro Heba. Co3Be3nus,

KH SIPKHE 3BE3/TBI, TUTAHETHI, UX BUJIUMOE
JIBUKCHHE.

ConHeyHas cucTeMa.

Connne. ConHedHass aKTHBHOCTb.
Hctounuk sHeprum CosHIa U 3BE3 .
3BE31BI, NX OCHOBHBIE
XapakTepucTHKu. JluarpamMmma
«CTIEKTPAJIbHBIN KJIACC — CBETUMOCTD.

3aBUCHUMOCTD

«Macca — CBETUMOCTEY JUIs 3BE3T
TJIaBHOM TTOC/IEIOBATEILHOCTH.
Buyrpennee ctpoeHue 3BE3 .
CoBpeMEeHHbIE MPEJICTABICHUS O
MIPOUCXOKICHUHU U SBOJIOLIMHU
CoiHna ¥ 3B€31. DTalbl )KU3HU
3BE3I.

Mineunsii [1yte — Hama [NanakTuxa.
ITonoxenune u gemxenne CorHIaB
I'anaktuke. THUIIBI TaTaKTHK.
PannoranakTuku u KBa3apshl.
UYépHble AbIpBI B AIpaX FaJIaKTHK.

3BE3 bl TIIaBHOM ITOCIIEI0BATEILHOCTH.

[ToxroToBka cooOmeHnii 00 dTamax pa3BUTHUS
aCTPOHOMMH, O MPUKIIATHOMU MUPOBO33PEHUYECKOM
3HAUE€HUU aCTPOHOMUH, O METOJaX MOJIyYEHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUM, OTKPHITHSIX B
COBPEMEHHOMN aCTPOHOMMUM.

N3yyeHnne COBpEMEHHBIX NPEACTABICHUM O
poucxoxaeHny u3Bosonnn CosHua u 3BE37.
W3ydeHre TUNIOB ralakTHK, PaJUOTaTaKTHK U
KBa3apoB. 3yueHue ABM>KEeHUS HEOECHBIX Tell,
SBOJIIOIIMH 3BE37 M BeeneHHoH, mpo1ieccoB,
MPOUCXOISIINX B 3BE3aX,B 3BE3/IHBIX CUCTEMAX,

B MEXTaJaKTUYECKOU cpeJie, MacIITaOHON CTPYKTYpPBI
Bcenennoif. O0bsicHeHne pacimuperus: BeenenHoitHa
OCHOBE 3aKOHa Xab0ma.

[ToaroroBka Kk 0OCYKIEHHIO HEPEIIEHHBIX TIPOOIEM
actpornomun.lIpoBeneHne HaOIIOICHUIA
HEBOOPYXEHHBIM TJIa30M

C UCIIOJIb30BAHUEM KOMITBIOTCPHBIX
HpI/IJ'IO)KeHI/Iﬁ JJI1 OIIpEACIICHUA
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Bcenennas. Paciumpenue
Bcenennoii. 3akon Xa06ma.
Paz6eranue ranaktuk. Teopus
bousemoro B3psiBa. PemmukroBoe
U3ITyYCHHE.

MacrabHasi cTpyKTypa
Bcenennoi. Meraranaktuka.
Hepewénnrie nmpo6iieMbl
aCTPOHOMHH

MOJIOKEHHS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHbIE co3Be31usi CEeBEpHOTO

HOJIYLUIAPUSIH SIPKHUE 3BE3/IBI.

[IpoBenenune nabmoaeHn B TenecKorJIyHbl, MIaHeT,
Muneusnoro IIyru.

VYyactue B AUCKYCCHH O HEpEIIeHHbIXITpoOieMax
aCTPOHOMMH

Hroro no pazneny

7

Paznen 6. O6o6maromniee noBTOpeHue

6.1 O0006111ar0
iee
MTOBTOPEHHU
e

4

O6o0menne u  cucreMaTH3aLus
COJIepXKaHus pa3zieloB Kypca
«MexaHuka, «MounekynsipHas
(du3MKa U TepMOIMHAMUKAY,
«OnektpomuHamukay, «Komebanus wu
BOJIHBDY, «OCHOBBI CIIELUATILHOMN TEOPUHU
OTHOCHUTEIILHOCTI Y,

«KBantoBas  ¢usmka», «DIEMEHTHI
ACTPOHOMHUU U aCTPOPUIUKIY.

Ponw ¢usuku u actpoHOMUM B
SKOHOMHUYECKOM, TEXHOJIOTHUECKOM,
COITMAILHOM M ATHYECKOM chepax
JESATEIbHOCTH YEJIOBEKA, POJIb U MECTO
(U3HMKY ¥ aCTPOHOMUU

B COBPEMEHHOM HAYyYHOU KapTHUHE

MUpa, 3HAYEHUE OMUCATETbHOM,

VYyactue B AUCKYCCHH O POJIH (PU3UKUU aCTPOHOMUU B
pasIUYHBIX chepax AeaTeIbHOCTH YeIOBEKa.
[ToaroroBka cooOmieHnii 0 MecTe HU3HMIECKOM
KapTUHBI MUPA B PSTYCOBPEMEHHBIX

MPEJCTABICHUI

0 TPUPOJIE.

BrinonHeHUe ydeOHBIX 3aJaHUH,

JIEMOHCTPHUPYIOITUX OCBOCHHE OCHOBHBIX

MOHATUH, (PU3MYECKUX BEJIMYMH U 3aKOHOB Kypca
¢u3uknl0-11 knaccor
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CHUCTEMaTU3HPYIOLLEH,
00BSACHUTENBHON U
IPOTHOCTUYECKON (QYHKITHIA
(bu3nIeCcKoit TEOPUH, POITH
¢usndeckoit Teopun B
(hopMUpPOBaHHH MTPEICTABIICHUN

0 (pU3NIECKOI KapTHHE MHUPA, MECTO
(u3nueckoi KapTHUHBI MUpa

B 00IIEM psATy COBPEMEHHBIX

€CTCCTBECHHO-HAYYHBIX
MIPEACTABICHUH O PUPOJIE

Hroro o pazneny 4
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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KanennapHO-TeMaanecxoe IJIAHUPOBAHUE

10 kacc
Het/ Tema ypoxka KosmuectBo JlomamHee Hara DneKTpoHHbIE U(POBBIC

9acoB 3alaHue  W3YYCHHS O00pa3oBaTeIbHBIC PECyPCHI
®du3nka — Hayka 0 IpUpoJIE. Crp.5-9 bubnmnoreka LHOK
HayuHble MeTO/IbI TO3HAHUS https://m.edsoo.ru/ff0c32e2
OKpYKAIOIIEero MUpa
Ponb u Mecto pusuku B Crp.9-12 bubmuoreka [JOK
(bopMUPOBAHUY COBPEMEHHOM https://m.edsoo.ru/ff0c33e6
Hay4YHOU KapTHHBI MUpa, B
MIPAKTUIECKOU JCSITeILHOCTH JTFOICH
MexaHnyeckoe IBUKEHUE. §1-3 bubnuoreka [JOK
OTHOCHUTEIBHOCTh MEXaHUYECKOTO https://m.edsoo.ru/ff0c3508
nerkenus. [lepemenienue,
CKOPOCTh, YCKOPEHHE
PaBHOMEpHOE TIpSIMOTMHEHHOE 84-5 bubnuoreka [JOK
JIBHKEHUE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE NPAMOJIMHEWHOE 88-10 bubnuorexa LIOK
JIBHKEHUE https://m.edsoo.ru/ff0c372e
CBoboaHoe majienre. Y CKoOpeHue 813 bu6mmoreka [IOK
CBOOOHOTO MAJCHHUS https://m.edsoo.ru/ff0c39cc
KpuBosmmHeliHOe qBUXKEHUE. 815 bubnunoreka [IOK
JIBMKEHHE MaTepUAIbHON TOYKH I10 https://m.edsoo.ru/ff0c3ada
OKPYXXHOCTH
[TpuHIHUIT OTHOCUTEIBHOCTH 820,26 bu6nmorexa [IOK
Ianunes. IHepuuanbHbIE CUCTEMBI https://m.edsoo.ru/ff0c3be8
orcuera. [lepBbiit 3akoH HbroToHa
Macca rena. Cuia. [TpuHnun 818-19, 21 bubmuoreka [JOK
CyHepno3uiuu cuil. Bropon 3akoH https://m.edsoo.ru/ff0c3be8
Herorona g maTepuanbHOU TOUKH
Tperun 3akon HeroToHa st 824 bubnunorexa [IOK


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
https://m.edsoo.ru/ff0c3be8
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Het/ Tema ypoxka KosmmuectBo JlomamHee [Hara DeKTpoHHbIE HU(POBBIC
9acoB 3aJaHue  U3y4deHHsl 00pa30BaTeIbHBIE PECYPCHI
MaTepHaIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
11 3axon BcemupHoro Tsarorenus. Cuia 828-29 bubmuorexa [IOK

12

13

14

15

16

17

18

19

TAXKECTHU. HepBaﬂ KOCMHNYECCKas
CKOPOCTb

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. Koapduument
TpeHus. Cuia ConpoTUBIIEHUS NPU
JBUKEHHUH Tela B )KUAKOCTU WU
rase

KonrpoJuabHas padora Nel o reme
«Kunemaruka. JlmHaMuKa»

[ToctynarenbHOE M BpamaTeabHOE
JBIKEHHUE a0COJIFOTHO TBEPIOTO
Tena. MomeHT cuiibl. [1imedo cuibl.
VYcnoBust paBHOBECHUS TBEPAOTO Tesa

Nmnynbc MaTepuaibHOM TOUKH,
CUCTEMbI MaTepUaIbHBIX TOUEK.
Nmnynbc cuiibl. 3aKOH COXpaHEHUS
uMITyabca. PeakTuBHOE IBUXKEHHE

PaGoTta 1 MOLITHOCTD CHUITBIL.
Kunernueckas sneprus
MaTepuaabHOI Touku. Teopema 06
W3MEHEHUU KUHETUYECKO SHEPTUU

[ToTreHumanpHas SHEPTHsL.
[ToTeHumanpHas 3HEPIUs yIPYyro
ne(GopMUPOBAHHOW MIPY>KUHBI.
[ToTrenumanpHas SHEprys Tena
BOJIN3M OBEPXHOCTHU 3eMIIU

IloTeHuManbHBIE U

834

836

838

840-41

§43-44

845-46

https://m.edsoo.ru/ff0c3d00

bubmnoreka [JOK
https://m.edsoo.ru/ff0c3e18

bubmnoreka [JOK
https://m.edsoo.ru/ffOc3f76

bu6moreka [IOK

https://m.edsoo.ru/ff0c41a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4502

bubnunorexa [IOK
https://m.edsoo.ru/ff0c461a

bubnunorexa [IOK
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Her/

20

21

22

23

24

25

26

Tema ypoxka

HETNOTeHIHAIbHbIE CHITbI. CBSI3b
paboTHI HEMTOTEHITUATIBHBIX CHII C
M3MEHEHHEM MEXaHHUYECKOH
SHEPrUU CUCTEMBI TeJl. 3aKOH
COXpaHEHHS MEXaHUYECKOW SHEPTUH

JladbopaTopHnas padora Nel
«HccnenoBanue cBsA3U pabOTHI CHIIBI
C U3MEHEHUEM MEXaHUYECKOU
SHEPTUH TeJla Ha TIPUMEpe
PaCTSKEHUS PE3UHOBOTO JKI'yTa)»

KonrpoJubHas padora Ne2 o reme
«CraTtnka.3akOHbBI COXPAaHEHUS B
MEXaHHUKE»

OCHOBHBIE ITOJIOKCHHS
MOJIEKYJISIPHO-KUHETHYECKO M
Teopur. BpoyHOBCKOE IBHKEHUE.
Auddysus

XapakTep ABUKECHUS U
B3aHMO/JICHCTBHS YaCTHUI] BEIICCTBA.
Mojenu cTpoeHust ra3os,
JKUJKoCTeH u TBEPBIX Tesl. Macca
Mozekyi. KonnuecTBo BeniecTna.
[Toctrosinnas ABoraapo

TemnoBoe paBHOBECHE.
Temmeparypa u e€ usMepeHue.
[Ikana temneparyp Llenscus

Uneanpusrii raz 8 MKT. OcHOBHOE
ypaBHeHne MKT

AOcomoTHas TeMIeparypa Kak Mepa
CpeaHEN KUHETUYECKOM dHEPruun
JBUKEHUS MOJIEKYJI. YpaBHEHUE

KonunuectBo [omarinee

4acoB 3a7aHue

IToBT. §38-
46

1

1
§53,55

1
856

1
859

1

1 857
860, 63

1
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Mara DeKTpoHHbIE HU(POBBIC
U3y4eHHsT 00pa30BaTEeIbHBIE PECYPCHI

https://m.edsoo.ru/ff0c478c

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

bubnuorexa [IOK
https://m.edsoo.ru/ffOc4fde

bubnunorexa [IOK
https://m.edsoo.ru/ff0c511e
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Het/ Tema ypoxka KosmmuectBo JlomamHee [Hara DeKTpoHHbIE HU(POBBIC

4acoB 3aJjaHue  U3y4eHus 00pa30BaTEIbHBIE PECYPCHI

27
28

29

30

31

32

33

34

35

36

MenneneeBa-Kianeitpona
3akoH JlanpToHA. ["a30BbIE 3aKOHBI

JlabopaTopHas paGora Ne2
«OrnpeneneHne Macchl BO3yxa B
KJIACCHOM KOMHATE€ Ha OCHOBE
U3MepeHuit 00bEMa KOMHATHI,
JABJICHUS U TEMIIEPATyphI BO3/IyXa B
HE»

H3omporiecchl B UieaibHOM rase u
ux rpaduyueckoe npeacTaBIcHUE

BuyTrpennssa sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
CHOCOObI €€ U3MEHEHHUS.
KonmnuectBo Temnots! u paboTa.
Buyrpennsisa sneprust
OJIHOATOMHOTO UAEAIBHOIO ra3za

Buab! Tenonepenaun

VenbHasg TEIIOEMKOCTD BEIIECTBA.
KonndecTBo TEmaoThl npu
Tertonepenaye. AnnadaTHbIN
npoiece

[TepBrIil 3aKOH TEPMOJMHAMUKY U
ero NpuMEHEeHHE K U30Ipoleccam
HeoGpatumocTs nporeccoB B
npupoje. Bropoi 3akon
TEPMOJUHAMUKH

[punuun neiictus u KIT/
TEIIOBOM MAIIIUHBI

Huxn Kapuo u ero KIT[

IToBT. 853-
60

865

873

8§74

876

§78-79

881

882

883

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢36

bubmuorexa [JOK
https://m.edsoo.ru/ff0c5efc

bubnunorexa [IOK
https://m.edsoo.ru/ff0c6230

bubnunorexa [IOK
https://m.edsoo.ru/ff0c600a
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https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

Her/

37

38

39

40

41

42

43

44

45

46

47

Tema ypoxka

DKOJIOTHYECKHE MTPOOIIEMbI
TEIUIOAHEPT €THKH

O06o06marmuii ypok
«Momnexymnsipaas puzrka. OCHOBBI
TEPMOJUHAMUKN»

KonTpouabHnas padora Ne3 no teme
«Monexymnsipaas puzrka. OCHOBBI
TEPMOJUHAMUKN)>

[TapooOpazoBanne 1 KOHIEHCAIIHS.
Hcnapenue n kunenve

AOCOIOTHAS M OTHOCHUTEILHAS
BJIAKHOCTh BO3ayxa. HackieHHbli
nap

Trepnoe Teno. Kpucramnmyeckue u
amopdHbIe Tea. AHU30TPOIIHS
CBOMCTB KpHCTaLIOB. Kuakue
kpuctauibl. COBpeMEHHbBIC
MaTepHuabl

[TnaBeHre U KPUCTAUTA3ALIMSL.
VenpHas TEIUIOTA IIIABJICHHUS.
Cybnumarnus

ypaBHeHI/IC TEMJI0BOro OajzaHca

OnexTpu3zanus Tell. JNEKTPUUECKUN
3apsj. [[Ba Buaa aneKTpUUECKUX
3apsI0B

[IpoBOAHUKH, TUAIEKTPUKU U
IIOJIYTIPOBOJHUKH. 3aKOH
COXPaHEHUs MIEKTPUUYECKOTO 3apsaa

B3aumoercTBue 3apsiaoB. 3aKoH

KonunuectBo [omarinee

qaCoB

1

3aJaHuc

JOKJIaabl

IToBT. 853-
82

868-69

8§70

872

875

876

884

885

886

DeKTpoHHbIE HU(POBBIC

U3y4eHHsT 00pa30BaTEeIbHBIE PECYPCHI

bubmuoreka IIOK
https://m.edsoo.ru/ff0c6938

bubmnoreka LJOK
https://m.edsoo.ru/ff0c6a50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c63b6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c64d8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c65f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6708

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6820

bubnuoreka [IOK
https://m.edsoo.ru/ff0c6bcc

bubnunorexa [IOK
https://m.edsoo.ru/ff0c6bcc

bubnunorexa [IOK
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https://m.edsoo.ru/ff0c65f0
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Het/ Tema ypoxka KosmmuectBo JlomamHee [Hara DeKTpoHHbIE HU(POBBIC

4acoB 3aJjaHue  U3y4eHus 00pa30BaTEIbHBIE PECYPCHI

48

49

50

51

52

53

54

55

Kynona. ToueuHsIn 3eKTpUYECKUN
3apsn

Hanpsisk€HHOCTB 2JIEKTPUYECKOTrOo
nons. [IpuHnmn cyneprnosunuun
BNEKTpUYECKUX nojeu. JInnuu
HANPSKEHHOCTH

PaboTa cun snexkTpocTaTHuecKoro
noud. [lorerauuman. PazHocts
IIOTCHIINAJIOB

HpOBOHHI/IKI/I " IUBJICKTPUKHU B
QJICKTPOCTATUYCCKOM IIOJIC.
HHSJ’IGKTPI/I'—IGCK&SI MMPOHHULIAEMOCTD

DnekTpoeMKocTh. KoHaeHncarop

DIIEKTPOEMKOCTH TIIIOCKOTO
KOHJICHCAaTOpa. DHeprus
3apsHKEHHOTO KOHJIEHCAaTopa

JlaGoparopHasi padora Ne3
"M3mepeHue 31eKTpoEMKOCTH
KoHAeHcaTopa"

[TpuHIMI 1ecTBUS U TPUMEHEHHE
KOHJICHCATOPOB, KOIIPOBAILHOTO
ammapara, CTPyHHOTO IpUHTEpA.
DneKkTpocTaTHUecKas 3alluTa.
3a3eMiIeHHE IEKTPONPUOOPOB

DNEeKTPUYECKUN TOK, YCIIOBHS €T0
cymectBoBaHus. [IocTOSIHHBIN TOK.
Cuna Toka. Hanpsixenue.
Conportusnenue. 3akon Oma Jist
ydacTka [enu

§88-89, 94

892

897

898

899

ITosT. §897-
99,
JIOKJIA]IbI

§100-101

https://m.edsoo.ru/ffOc6ced

bubmuoreka IIOK
https://m.edsoo.ru/ff0c6df2

bubmnoreka [JOK
https://m.edsoo.ru/ffOc6f00

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

bu6moreka [IOK
https://m.edsoo.ru/ff0c7126

bubmmoreka [IOK
https://m.edsoo.ru/ff0c72c0
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Het/ Tema ypoxka KosmmuectBo JlomamHee [Hara DeKTpoHHbIE HU(POBBIC

4acoB 3aJjaHle  W3ydeHHsl 00pa30BaTEIbHBIC PECYPCHI

56 TIlocnemoBaTenbHOE, MapaUICIBLHOE, 8102 bubnunoreka [JOK
CMEIIaHHOE COCTMHCHHE 1 https://m.edsoo.ru/ff0c7410
MIPOBOTHUKOB.

57 PaboTa ¥ MOITHOCTh 8104 bubmuoreka [JOK
ANEKTPUUECKOTO TOKA. 3aKOH 1 https://m.edsoo.ru/ff0c7838
Jxoynsa-Jlenna

58 3akon OMa I MOJTHOM 8105-106 bubnuoreka [JOK
(3aMKHYTOM) 3JICKTPUIECKOM HEITH. https://m.edsoo.ru/ff0c7ae0
KopoTkoe 3aMbIkanue. 1

59

60

61

62

63

64

JlaGoparopHas padora Ne 4
«M3mepenune DJ1C ucTtouyHnka Toka

" €0 BHYTPECHHET O COIMPOTHUBIICHUS )

DJIEKTPOHHAs MPOBOIUMOCTh
TBEPABIX METAJIOB. 3aBUCUMOCTD
COIPOTHUBJICHHS METAJIJIOB OT
Temneparypbl. CBEpXIIPOBOIUMOCTD

DIIEKTPUYECKUHU TOK B BaKyyMe.
CBouCTBa JIEKTPOHHBIX ITYYKOB

ITosrynpoBOAHUKH, UX COOCTBEHHAs
U IIPUMECHasi IPOBOIUMOCTb.
CoucrBa p—Nn-niepexona.
[TosrynpoBoAHUKOBBIE TPUOOPHI
DNEKTPUUYECKUU TOK B PaCTBOpPax U
pacriiaBax 3J€KTPOJIUTOB.
DNEeKTPOIUTHYECKAs JUCCOLMAINS.
OneKTpoan3

DNEeKTPUYECKUH TOK B raszax.
CaMOCTOSTENLHBIN U
HECAMOCTOSITEIIbHBINA Pa3psil.
Monnus. I1ma3ma

DneKkTpuuecKkue npudopsl U

§108-109
1
1 8112
§110-111
1
8113
1
§114-115
1
1

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0c82ba

bubnunorexa [IOK
https://m.edsoo.ru/ff0c84ae

bubnunorexa [IOK
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Het/ Tema ypoxka KosmmuectBo JlomamHee [Hara DeKTpoHHbIE HU(POBBIC
9acoB 3aJaHue  U3y4deHHsl 00pa30BaTeIbHBIE PECYPCHI
YCTPOMCTBA M X MPAKTUICCKOEC https://m.edsoo.ru/ff0c86fc
npuMmeHenue. [IpaBuiia TeXHUKN
0€30MacHOCTH
65 OO6oobmaronuii ypok 1 bubmmoreka [JOK
«DNEKTPOIMHAMHKAY https://m.edsoo.ru/ff0c88be
66 KourpoabHas padora Ne 4 1o Teme bubmmoreka [JOK
«dnexrpocratuka. [1oCTOAHHBIN 1 https://m.edsoo.ru/ff0c8a8a
anexkTpuueckuii Tok. Toku B
Pa3IMYHBIX CpeIax»
67 PesepBHBI ypok. OO0OIIAIONTHIA 1 bubnuoteka [JOK
ypok 1o Temam 10 Kiacca https://m.edsoo.ru/ff0c8c56
68 PesepHbIiil ypok. O600maronuit 1 bu6mmoreka [IOK
ypok 1o Temam 10 Kiracca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME

B 11 (6a30BbIif ypoBeHb) KIacce PEKOMEH]IyeM 3aBEpILUTh MPUMEPHYIO pabouyto mporpammy. JloManiHee 3aaHue MpeagokKeHo M0 CTapoMy y4eOHMKY
MsikuieB, byxoBues.
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[Toypounoe mnanupoBanue, 11 kinacc (6a30BbIif)

No Kon-Bo ypokos Hara
- Tema aTta (akT
/11 TJ1aH Hata ¢
1 B3anmoperiictere TokoB. MarautHoe nose. Maayknuss MmarHuTHOTO 1ostst. [IpuHnmn 1
CYIIEpPIIO3HUIIMI MarHUTHBIX ITOJIEH.
1
2 MarunuTHO€ 10Jie TPOBOIHKKA ¢ TOKOM. Cuiia Amriepa. DIeKTpOU3MEpPUTETHHBIC
pUOOPBHI.
3 JlabopaTtopnast pabota Nel «HaGmroneHue AeCTBUS MAarHUTHOTO TIOJISI HA TOKY. 1
4 JleficTBEe MarHWTHOTO TOJI Ha OB KYyImuiics 3apsia. Cuna Jloperma. 1
1
5 MaruuTHbIE CBOMCTBA BelllecTBa. Pelenne 3a1ay Ha pacyeT cuil Ammnepa u JlopeHua.
1
6 OTKpBITHE DJIEKTPOMArHUTHOM UHAYKIIMU. MaruutHseiil notok. [TpaBuio Jlenna.
1
7 JlabGopaTtopHas pabota No2 «/3ydeHue siBICHUsI JICKTPOMArHUTHOW WHTYKITUN).
8 3aKOH 3JIEKTpOMarHuTHOM UHAYKUMHU. DJ{C MHIYKIIMU B IBMOKYIIMXCA MPOBOIHUKAX. 1
Camounnykuus. UHIyKTUBHOCTb.
1
9 DHeprus AMEKTPOMATHUTHOTO MOJIsL. DIEKTPOMAarHUTHOE TOJIE.
1
10 | Pemenue 3a1a4 « DIEKTPOMArHETU3IM
1
11 | KonTposbHas paboTta Nel no Teme «D1aeKTpoOMarHeTu3M»
1
12 | Mexanuueckue konebanus. CBoOoHbIe KonebaHus. MaTreMaTuyecKuii MasiTHHK.
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1
13 | 'apmonnueckue KoneOaHusl. AMILTUTY/A, IEPHOJI, YacTOTa, a3a KoJIeOaHHIA.
14 JlaboparopHas padota Ne3 «OmnpeneneHue yCKOPSHHsI CBOOOTHOTO MACHUS TIPU 1
MTOMOIIY MasITHAKA
15 Boinyxnennsie konebanus. Pesonanc. Pemienne 3a1ay Ha pacyeT XapaKTepUCTUK 1
KOJICOaHH.
1
16 | DnexTpoMarauTHbIe KoJieOanus. CBOOOIHBIC KOJIeOaHUs B KOJIeOATEIILHOM KOHTYpE.
17 CBOOOIHBIE MEKTPOMArHUTHBIE KojieOaHusl. Y paBHEHUS, ONTMCHIBAIOIINE CBOOOHbBIE 1
ANEKTPUYECKUE KOJICOaHMsI.
[lepemeHHbIH 3NIeKTpUYECKUN TOK. AKTUBHOE compoTuBiieHue. KoHeHcaTop 1 KaTyIika 1
18 | B memu mepeMeHHOTO TOKa. J[eHCTBYrOIME 3HAYEHUS CHITB TOKA M HAIIPSDKEHHUS.
MOITHOCTH B IIENH MEPEMEHHOTO TOKA.
19 BEIHYXIEHHBIE 2JIEKTPOMAarHUTHBIE KoJieOaHus. Pe30HaHC B 2JIEKTPUIECKOH 1IeTH. 1
Pemenue 3amay «Kosebanusm».
1
20 | KonTtponbeHas padota Ne2 o teme «Kosebanus.
1
21 | I'enepaTop 3JEKTPUUECKOr0 TOKa. DiIeMEHTapHas Teopus TpaHchopMaTopa.
1
22 | IlpousBoACTBO, Nepeaayda u MoTpeOaeHUE AIEKTPOIHEPTUH.
23 BonnoBsrle siBnenus. [lonepednsie u npo1osibHbIe BOJTHBL. CKOPOCTh pacipoCcTpaHEHUs 1
BOJIHBI. J{JTMHA BOJIHBI.
. . 1
24 | YpaBHEeHHE rapMOHUYECKOW OeTyIieil BOJIHBI. DHEPTUs BOTHBIL.
1
25 | 3BykoBbIe BOJHBI. MHTepdepeHius u audpaxius BOJIH.
1
26 | DnekTpoMarHuTHoe nose. BuxpeBoe anekTpuueckoe mnojie. DIeKTpOMarHUTHbIE BOJIHBI.
1
27 | N3o6perenue paguo A. C. Ilonossim. [IpuHIIMIBI pagnoCBS3H.
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28 CBolicTBa AIIEKTPOMATHUTHBIX BOJH. /[Mama3oH 31eKTpOMArHUTHBIX H3Ty4eHUN U UX 1
MIPAKTUYECKOE MTPUMEHEHUE.
1
29 | Paguonokaiius, TeJIEBUICHNIE, COTOBAs CBS3b.
1
30 | Pemenwue 3amay «BoaHBD).
1
31 | KonTtponbHas padorta Ne3 o Teme «BoHBI.
32 Cget. CkopocTtb cBeTa. Pactipoctpanenue cBera. [Ipuniun [oiirenca. 3akoH oTpaxeHust 1
CBeTa.
1
33 | 3akoH mpenomiieHus cBeTa. [loTHOE BHYTpEHHEE OTPaKEHHE CBETA.
1
34 | JlaboparopHas padoTa Ned «M3mepeHHe mokaszaress MPeIoMIICHHS CTEKIIa.
. 1
35 | JIunza. [ToctpoeHue nzoopakenuii B muH3e. OnTUYecKue mpuoOopsI.
. 1
36 | Pemenue 3amay «Dopmyrna TOHKOW JIMH3BL. Y BEITUYCHUE JIMH3BD)
37 JlabopaTtopHnas pabota Ne5 «OrnpeesieHne ONnTHIEeCKON CUITbI U (POKYCHOTO PACCTOSTHUS 1
coOuparoren JTUH3bD»
38 Caert Kak 3neKTpoMarHuTHast BostHa. Jlucnepcus csera. Untepdepenius cera. 1
KorepeHTHOCTS.
1
39 | dudpakmus cera. udpaknronHas pemnieTka.
. 1
40 | Jlaboparopnas pabota Ne6 «OnpeneneHue ATUHBI CBETOBOM BOTHBI
1
41 | [lomepeuHocTh cBeTOBBIX BOJH. [lomsipusanus cBera.
42 [Ipoctpanctso u Bpemst B CTO. [loctynarsl Teopun oTHOCUTENbHOCTH. [TprHIINT 1
OTHOCHUTENbHOCTH DiHIITeiHa. [I0CTOSHCTBO CKOPOCTH CBETA.
43 PensTuBucTCcKas AMHaAMHUKA. DHEPTHsI U UMITYJIHC CBOOO HOM YacTHIlbl. CBsI3b Macchl U 1

OHEpPTUHn CBOGOI[HOﬁ JaCTUIbI. 9Hepr ns1 IIOKOA.
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44 Buner m3nyuenuit u ciektpoB. JlabopaTopHas padora Ne7 «HabmoieHre CIIONIHOTO | 1
JIMHENYaTOro CeKTPOB»
45 [IIxana snexTpoMarHuTHLIX BOJH. [IpakTHueckoe NpUMEHEHHE dIIEKTPOMArHUTHOIO 1
U3ITy4YEHUS.
1
46 | Pemenue 3amau «OnTuka»
1
47 | KonrponpHas pabota Ned o teme «OnTukay
48 I'mnote3a M. Ilnanka o kBanTtax. [Tocrosinnas [Inanka. @otoadpdexr. OnbrTet A. I'. 1
CronetoBa, 3akoHbI poTtorddexra. YpaBHeHue A. DiHimTerHa 1 Gororddekra.
49 ®oToHbI. ['nnoresa ae bpoiiss 0 BOMHOBBIX CBOMCTBAX yacTull. KopmyckyisipHO- 1
BOJIHOBOM nyann3M. JlaBieHue cBeTa.
50 Pemenue 3agau «3akonsl CTosieToBa. YpaBHeHUE DHIITEHHa». [[puMeHeHune 1
dboTtorddexra.
1
51 | Crpoenue atoma. OnbiTel Pesepdopra.
52 KBanTtoBsie noctynatel bopa. Moaens aroma Bonopoaa no bopy. TpynHoctu teopun 1
bopa.
. 1
53 | YcrpolicTBO M IpUMEHEHUE J1a3ePOB.
1
54 | Meto1bl HAOMIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.
1
55 | OTkpsITHE panoakTUBHOCTU. Anlb(a-, 6eTa- 1 raMmma U3ITy4YeHHUe.
1
56 | PagmoakTuBHBIE ITpeBpalleHHs. 3aKOH PaJHMOAKTUBHOTO pacnajia.
. 1
57 | 3oromnbl. OTKpbITHE HEUTPOHA.
58 IIpoTOHHO-HEHTPOHHAs MO/IENb CTPOCHHS ATOMHOTO sifipa. SnepHbie cuibl. Jledekt mace 1
U DHEPI'Us CBSI3U HYKIIOHOB B sIZIPE.
1
59 | SnepHble peakiuyu. DHEPreTUIECKUI BBIXO SACPHBIX PEAKIIUM.
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1
60 | Hdenenue u cunres suep. Llennsie peakun. SnepHbiii peaktop.
61 Tepmosinepubie peakuuu. lIpumenenue saepHoi sHeprun. buonornueckoe aecTeme 1
PaIMOAKTUBHOTO U3JTYYICHHUS.
1
62 | DnemMeHTapHBIC YaCTHUIIBI. AHTUYACTHIIBI.
1
63 | KonrponbHas padora NeS o teme «KBanToBas Gpu3uka»
1
64 | Bumumbie nermkeHus HeOecHBIX Tel. Cuctema 3emurst-JlyHa.
. 1
65 | [Ipupoaa ConHeuHO# crCcTEeMBl. 3aKOHBI IBHYKESHUS TUIAHET.
1
66 Crpoenue u »Bomtonus 38e311. CoiiHile. OCHOBHbBIE XapaKTEPUCTHKU 3BE3/I.
. 1
67 | CoBpeMeHHbIE IPEICTABICHUS O POUCXOKICHUH 3BE3/], TAIAKTHK, BceleHHoil.
1
68 | [loBTOopenue u 06001ICHIE M3ydeHHOTO MaTepuraia. [loaBeneHne nToroB paboThI 3a TO/I.
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