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HOACHUTEJBHASA 3AIINCKA

[IporpaMmma 10 ¢u3MKe Ha YypOBHE CpenHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM M TpeOOBaHUN K pe3yJibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBarenbHON mporpammbl, npenacraBieHHbix B OI'OC COO, a
Takke ¢ ydétoM (enepanbHOi paboyeil mporpamMmbl BocnuTanus u KoHuenuuu
npenofaBaHus yueOHoro nmpenMera « Pu3nka» B 00pa30BaTENbHBIX OpraHU3AIHIX
Poccuiickon ~ @enepanmu,  peAM3yIONIMX  OCHOBHBIC o0Opa3zoBaTeIbHbIE
MIPOrPaMMBI.

[Iporpamma no gu3suke onpenenseT 00s13aTeIbHOE MPEAMETHOE COJIEpIKaHue,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3yUEHUS TEM U Pa3/eiioB
y4eOHOIro IpeIMeTa C YYETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOro IIpollecca, BO3PACTHBIX OCOOEHHOCTEN  O0y4YaroIIHUXCH.
[Iporpamma no ¢usuke na€r mOpeicTaBIeHUE O LENAX, COJEp)KaHuHU, OoOuIei
CTpareruu OOy4yeHUs, BOCHUTAHMsS U Pa3BUTUSA OOYyYAIOUIUXCA CpPEACTBaAMHU
yueOHoro npenmMera «Pu3nkay Ha yriryoJEHHOM YpOBHE.

N3yuyenne kypca ¢GU3MKH YriayOJEHHOTO YPOBHS MO3BOJIAET pPEaIn30BaTh
3aj1au po¢eCCUOHATBHON OPUEHTALlMHU, HAIPaBJIECHO HA CO3/IaHUE YCIOBUH IUIs
MPOSIBJICHUS] CBOMX HMHTEJUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaxKIbIM
oOy4Jaronumcsi, KOTOpble HEOOXOAMMBI JUIsl TPOJOJDKEHUST 00pa3oBaHUS B
OpraHm3anusx mnpoecCHOHaIbHOr0 00pa3oBaHUs 10 pPa3IUYHbIM  (PU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CHEIUATIbHOCTSIM.

B nmnporpamme 1o (¢u3MKe ONpPEeNstoTcs IJIaHUPYEMbIE PE3yJbTaThl
OCBOEHUS Kypca (PU3UKK Ha ypOBHE CpeAHEro oliiero oopa3oBaHus: JUYHOCTHBIE,
MeTanpeaMeTHbIe, MpeaMeTHbie (Ha  yriayonéHHoMm  ypoBHe).  Hayuho-
METOJ/IOJIOTUYECKON OCHOBOM I pa3pabOTKH TpeOOBaHUM K JIMYHOCTHBIM,
METaNpeAMETHBIM U TPEAMETHBIM pe3ysibTaTaM O0Oy4aroIluXCsi, OCBOMBILIUX
nporpamMmy 1o (U3MKE Ha YpOBHE cpenHero oOmero oOpa3oBaHus Ha
yIIIyOJIEHHOM YPOBHE, SIBJIIETCSI CUCTEMHO-IESITEIbHOCTHBIN MOIXOI.

[Iporpamma 1o (u3uke BKIOYAET:

IJIaHUPYEMbIE pe3yJbTaThl OCBOECHHMS Kypca (GU3MKKM Ha yriayOJéHHOM
YpOBHE, B TOM YHCJIE PEAMETHBIE PE3yJIbTaThI 110 TOAaM 00yUYCHHUS;

coziepkanue yueOHoro npeamera «dusmkay no rogam o0ydeHus..

[Iporpamma mo ¢u3nke HMEET TPUMEPHBIA XapakTep U MOXKET ObITh
MCIOJIb30BaHa YUUTENIAMHU (DU3UKU JIJIS1 COCTABJICHUS CBOMX PA0OUUX MTPOrPaAMM.

[Iporpamma no ¢u3uKe HE CKOBBIBAET TBOPUECKYI0 MHUIIMATUBY YUHUTENEH U
OPEeNIOCTaBIsET BO3MOXHOCTH ISl  peaM3alil  Pa3IMYHbIX METOAMYECKUX
MOJXOJ0B K MpernojaBaHUI0 (U3UKUA Ha YIIIyOJEHHOM YPOBHE IpHU YCIOBHUH
COXpaHEHHUs1 003aTeNbHOM YaCTH COAepPKAHUSI Kypca.

®dusuka Kak Hayka O HauOoyiee OOIIMX 3aKOHaX NPUPOJBI, BBICTyHas B
KayecTBe y4eOHOIo IMpeiMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY



3HaHUU 00 okpyskaromeM mupe. LLIkonbHbIN Kype GU3NKH — cucTeMOOOpa3yroIInii
JUISI €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKHE 3aKOHBI
JeXaT B OCHOBE TPOIECCOB M SIBICHHUM, H3y4aeMbIX XHUMHUEH, OuOJIOTrHel,
dusmueckoit reorpadueir u actpoHommen. lcmonp3oBaHWE W AKTUBHOE
NpUMeHEeHHe (U3MUECKUX 3HAHUM OIpeNeusio XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOCHHS
KOCMOCa, TIOJIYYeHHs] HOBBIX MATE€pUaJOB C 3a/JlaHHBIMU CBoWcTBamMu. M3yueHue
(Gu3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHpPOBAHHE €CTECTBEHHO-HAyYHOU
KapTUHBI MUpa oOydaromierocs, B (popMupoBaHHEe YMEHUN NPUMEHATH HAyUYHBIH
METO/1 IO3HAHUS TIPH BBIOJIHEHUH UMH YYE€OHBIX UCCIIEI0BaHUM.

B ocHOBY Kkypca (u3uku Ha ypoBHE CpelHero o0IIero 00pa3oBaHus MOJI0KEH
pPAI UIEH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €70 OCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHM C HEW KypC SBISETCSA JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3lesoB (PU3UKH, BKIIOYAET KaK
BOITPOCHI KJTACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoea z2enepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (Qu3uku
o0beUHEH BOKpPYr (Qu3MuecKux Teopuil. Benymmm B Kypce sBisercs
(opMHpOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MAaTEpHUH, BEIIECTBE W
ToJIe.

Hoea zymanumapuzayuu. EE peannsanys NPEaIIoaracT HCHOJIb30BAHKE
TYMaHUTapHOTO TOTEHIUana (U3MYECKON HayKH, OCMBICICHHUE CBS3M Pa3BUTHUS
¢u3ukn ¢ pa3BuTHEeM OOILIECTBAa, a Takke C  MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU ITpoOIeMaMu.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbuzuku yriyOoa€HHOTO ypOBHS
peanoiaraeT 3HakOMCTBO € IIMPOKHM KPYT'OM TEXHHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUM HW3YyYEHHBIX TEOpUM M 3aKOHOB. lIpum 3TOM paccmarpuBaroTCs Ha
YpOBHE OOUIMX MPEJCTAaBICHUN W COBPEMEHHBbIE TEXHUYECKHE YCTPOWCTBA, W
TEXHOJIOTHH.

Hoea »3konocusauyuu peanusyeTcss IMOCPEACTBOM BBEIEHHS 3JIEMEHTOB
COJIEp)KaHus, TOCBAUIEHHBIX HKOJIOIMYECKUM TNpobjieMaM  COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C PA3BUTHEM TEXHUKH W TEXHOJIOTHMH, a TakkKe OOCYXICHHUS
po0JIeM pallMOHATBHOTO MPUPOJONOIB30BAHMS U HKOJIOTHYECKOI 0€30M1acCHOCTH.

OcBoeHMEe coJiepKaHus MPOrpPaMMBbI 1O (PU3UKE JTOHKHO OBITH TOCTPOCHO Ha
MPUHIIUIIAX CUCTEMHO-AEATEIbHOCTHOrO noaxonaa. s gpusuku peanuzanus 3TUX
MPUHILIUIIOB 0a3UPYyeTCsl Ha UCIIOIB30BAaHUU CaMOCTOSITEIBHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHcTBYyrolero (akropa ydeOHoro mporecca. Jns yrayOaéHHOro
YPOBHS — 93TO CHCTEMa CaMOCTOSTEIBHOTO YYEHUYECKOTO HKCIIEPUMEHTA,
BKJIFOYAIOUIETO (PpOHTAIbHBIE YYEHHUYECKHE OIbIThl MpPU HM3YyYEHUU HOBOTO
Marepuana, 1abopaTopHbie paboThl U pabOThI MpakTUKyMa. [Ipr 3TOM BO3ZMOXKHBI
IBa crmocoba peanu3aluu (QU3MYECKOro TMpakTuKyma. B mepBoMm  ciydae
OPaKTUKyM mpoBoAuTcs b0 B KoHue 10 m 11 kmaccoB, 1ub0 mocsie mepBoro u
BTOPOrO MOJYrOAMM B KaXJAOM M3 3THUX KiIaccoB. Bropoit cmocod — 3T0



WHTErpamuss paboT MpakTHKymMa B CHCTeMYy JabOpaTOpPHBIX pabOT, KOTOPHIE
IPOBOJATCA B Mpolecce u3ydeHus: pasaena (tembl). I[Ipu stom moa paboramwu
IPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE MCCIIEeIOBaHUE, KOTOPOE MPOBOIUTCS
M0 PYKOBOJICTBY CBEPHYTOT0, 00001IEHHOTO BH1a €3 MOIIaroBoi HHCTPYKIUH.

B mporpammMe mo ¢usmke cucTeMa YYCHHYECKOTO OIKCIEPUMEHTA,
7a00paTOPHBIX pabOT W MPaKTHKyMma MPEACTABICHA €AWHBIM mepedHeM. Bwibop
TEMAaTUKHU TSI 3THX BHUJIOB YUCHUUYCCKUX MPAKTUUECKUX PaOOT OCYIIECTBIISACTCS
y4aCTHUKaMU 00pa30oBaTEIbHOrO MpoIlecca UCXOIsl U3 0COOEHHOCTEHN MOYypOYHOIrO
IUTAHUPOBAaHUS W OCHallleHus KabuHera ¢usuku. [Ipu sTOoM oOecneunBaercs
OBJIAJICHHE OOYyYAOMIMMHCS YMEHUSMH TIPOBOAUTH TIPSIMbIE W KOCBEHHBIC
U3MEPCHHUsI, UCCICIOBAHUS 3aBUCUMOCTEH (DHU3MUECKUX BEJIMYWH W TTOCTAHOBKY
OTBITOB TIO MPOBEPKE MPEAJIOKEHHBIX THUIIOTE3.

bonbioe BHUMaHUE yAENAETCS PEIICHUIO PACUYETHBIX M KAaYECTBEHHBIX
3amad. [Ipu 3TOM U1t pacyE€THRIX 3a7a4 MPUOPUTETOM SIBISIFOTCS 3aJ1a4d C SIBHO
3a/IaHHOM U HESBHO 3aJJaHHOM (DU3NUYECKOU MOJENbIO, TO3BOJISIONINE MPUMEHSThH
U3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOro pasjieiia Kypca, Tak U
UHTErpUpysl MPUMEHEHUE 3HAHUM U3 pa3HbIX pa3zienioB. [[s kauyecTBEHHBIX 3aj1a4y
MIPUOPUTETOM SIBISIIOTCA 3aJlaHus Ha OOBSCHEHUE/TIPEJCKa3aHue TIPOTEKAHUS
(u3MUecKuX SBJEHUN U MPOLECCOB B OKPYKAIOLIEH KU3HH, TPeOyroe BbIOOpa
bu3HIeCcKO MOACIHN TSl CUTYaIlU! TTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu DPIOC COO k wmarepuanbHO-
TEXHUYECKOMY OOECIEUYEHHIO Y4eOHOTo Ipoliecca Kypc (PU3MKH YriayOia&HHOTO
YpOBHSI Ha YPOBHE CPEIHET0 OOIIEro 00pa3oBaHuUs TOJDKEH M3ydaThCs B YCIOBUSIX
npeaMeTHoro kabuHera. B kaOuHere (QU3MKU JODKHO OBITH HEOOXOAMMOE
nabopaTopHoe 00OpyJIOBaHWE ISl BBHITIOJIHEHUS YKAa3aHHBIX B IIporpamme Io
(du3NKe y4eHHMUECKHX OIBITOB, JIAOOPATOPHBIX PabOT W paboT MpakTUKyma, a
TaK)Ke IEMOHCTPAIIMOHHOE 000pY0BaHUE.

JleMoHCTpanmoHHOE  000pya0BaHUWE (QOPMHUPYETCSI B COOTBETCTBUM C
MPUHITUTIOM MUHHUMAJIBHON JOCTAaTOYHOCTH M 00ECIeunBacT IOCTAHOBKY
NEPEUUCIEHHBIX B TMporpaMMme MO0 (HU3MKE KIIOUEBBIX JEMOHCTPAIMM IS
UCCJICIOBAHUSI  M3Y4Yae€MbIX  SIBIIGHUM W  TPOIECCOB, OMIHMPUYECKUX |
(GyHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHCHHUH.

JlaGopatopHoe 00OpyIOBaHHE [JII YYCHUYECKHX MPAKTHUYECKUX padoT
dbopMupyeTCS B BUIE TEMAaTHYECKHX KOMIUICKTOB M 00ECIIEUMBACTCS B pacuéTe
OJTHOTO KOMIUJIEKTa Ha JBYX OOydYarommxcs. TeMaTH4eCcKHe KOMILUICKTHI
7a60paTOPHOTO OOOPYAOBAHUS JIOJDKHBI OBITH TOCTPOEHBI HA KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M ITU(MPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE€ ITU(POBBIX JTA0OPATOPUIA.

OCHOBHBIMH TIESIMU U3Y4YeHUS! (DU3UKU B OOIIeM OOpa30BaHHUM SIBISIOTCS:

dbopMHpoBaHrE WHTEpPECA U CTPEMIICHUS] OOYUYAIOIINXCA K HAYyYHOMY
U3YYCHHUIO TIPUPOJBI, Pa3BUTHE WX HHTCIUICKTyaIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEIA;



pa3BUTHE MPEACTABICHUI O HAyYHOM METOJE MO3HaHUS U (HOPMHUPOBAHHE
UCCJIeI0BATEIHLCKOIO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSIM;

dbopMHpOBaHKWE HAYYHOTO MHPOBO33PEHHUsSI KaK pe3yjibTaTa M3y4YEeHHs] OCHOB
CTpOEHHUS MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

(dopMupoBaHrEe YMEHHUIN OOBSICHITH SBJICHHS C UCTIOIB30BaHUEM (DHU3HUECKUX
3HAHUI U HAYYHBIX JOKA3aTEIbCTB;

dbopMHUpOBaHUE TMPEACTABICHUA O PO (PUIMKU IS Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE npeiCTaBICHUN 0 BO3MOYHBIX cdepax Oynyien
MpOoEeCCUOHATTEHON ~ JEATEPHOCTH, CBSI3aHHBIX C (U3UKOH, TOATOTOBKA K
JanbHeeMy oOy4eHHIO B 3TOM HalpaBJICHUU.

JlocTikeHre 3TUX 1elied oOecreunBaeTCsl pelleHueM CIeAYIOIMUX 3a/1ad B
npoluecce U3ydeHus Kypca (pU3uKy Ha YPOBHE CpeIHEro o0IIero 0opa3oBaHus:

MpUOOPETEHUE CUCTEMBI 3HAHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUsAX,  BKJIOYAs  MEXaHWKY,  MOJIEKYJSIpHYIO  (PU3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (DM3UKY U 3JIEMEHTHI aCTPOPU3UKHU;

(opMHpOBaHNE YMEHHI MPUMEHATH TEOPETUUECKUE 3HAHUS 111 OOBSICHEHHUS
bu3nuecKuX SIBJICHUN B MPUPOJE W JUIsl MPUHITHS MPAKTUYECKUX PEIICHUA B
[OBCEHEBHOM KU3HU;

OCBOCHHME CIIOCOOOB PEIIEHUS Pa3IMYHbIX 3aJad C SIBHO 33JaHHOU
(u3nueckoil MOJEINbBI0, 3a/ad, MOJPAa3yMEBAIOIIMX CAMOCTOSTEIBHOE CO3JaHHE
¢usznyeckoil Mojenu, aJeKBaTHOM YCIOBUSM 3aJaud, B TOM 4YHUCIE 3a/ad
MHXEHEPHOI'0 XapaKkTepa;

NOHMMaHue (U3NYECKUX OCHOB U NPUHLHUIIOB JEUCTBUS TEXHUYECKUX
YCTPOWCTB U TEXHOJOTUYECKHUX MPOLECCOB, UX BIUSIHUS HA OKPYKAIOIIYIO CPEAY;

OBJIAJICHHE METOJaMU CaMOCTOSITENIBHOTO IUIAHWUPOBAaHHUS M IPOBEICHHUS
(u3MUEeCKMX O3KCIEPUMEHTOB, aHalW3a W HUHTEpIpeTanuud uH}opmanuwy,
onpeaeneHus: JOCTOBEPHOCTH MOITYYEHHOTO pe3yJIbTaTa;

CO3/IaHUE YCJIOBUM JJIsI Pa3BUTHUS YMEHHUM NPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOU JIEATEIIbHOCTH;pa3BUTHE HHTEpeca K cdepam mnpodhecCHOHATBHOU
NEeATEeIbHOCTH, CBSI3aHHOM ¢ (DU3UKOI.

B cootBerctBuu ¢ tpedoBanusmu PI'OC COO yrinyOn€éHHBIA ypOBEHb
u3ydeHus ydeOHoro mpenmera «@Pu3uka» Ha YpPOBHE CpeIHEro oOOIIero
oOpa3oBaHMsl BBIOMpAeTCSd OOYYAIOIIMMHUCA, IUIAHUPYIOIIKUMHU MPOJOJIKEHHE
00pa3oBaHus MO CHEHUATBHOCTIM (U3UKO-TEXHUYECKOTO MPOPUIIS.

Ha uzyuenue gusuku (yriayOiaEHHBIM ypOBEHb) HA YPOBHE CPEIHETO OOIETO
obpazoBanus orBoauTcs 340 vacon: B 10 kmacce — 170 yacoB (5 4acoB B HEJIEIIO),
B 11 xiacce — 170 4acoB (5 4acoB B HEAEIIO).

[Ipenyaraemeiii B mporpamMme 1o (GU3MKE TMEpPeUYeHb Ja0OPATOPHBIX U
NPAKTUYECKUX pabOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb [E€JIaeT BBIOOP
OpoBeeHUsT J1A0OPATOPHBIX pPabOT M OMBITOB € YYETOM MHAMBUAYAJIbHBIX
0COOEHHOCTEHN 00yJaromuxcs.



COLAEPXAHUWE OBYUEHUA10 KITACC

Pa3znen 1. Hay4uHblilt MeTOX NO3HAHMUS NPUPO/BI.

®duzuka — pyHIaMeHTallbHAas Hayka o npupojae. HaydHslil MeTo/1 MO3HaHUS U
METO/Ibl UCCIIEIOBAHUS (PU3UUYECKUX SIBJICHUH.

DKCHepUMEHT U Teopus B Ipollecce Mo3HaHus npuponbl. Habmionenue u
AKCIIEPUMEHT B (PU3HUKeE.

Croco6b1 m3MepeHusi (U3MYECKUX BEIMYMH (AHAJIOTOBBIE W IU(POBBIC
M3MEpPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[lorpemHocT  W3MepeHU  QuU3MYeCKHX BeNWYMH  (aOcoyoTHas |
OTHOCUTEJIbHAs).

MonenupoBanue (U3NYECKUX SBICHUM M MPOIECCOB (MaTepuaibHasi TOUYKa,
a0COJIIOTHO TBEpPJIOE TEJO, HJIealIbHAs KUJKOCTh, HUJCAIbHBIA Ta3, TOYECUHBIN
3apsan). ['unoreza. ®u3nyeckuii 3aKOH, TPAaHUIIBI €r0 MPUMEHUMOCTU. Dusnueckas
TEOPHs.

Pons u Mecto ¢usuku B GOpMHPOBAHUM COBPEMEHHON HAy4YHOW KapTHUHBI
MUpa, B IPAKTUUECKOMN AESITEIBHOCTH JIOACH.

Yuenuueckuit sxcnepumenm, nabopamopusie padomal, RPAKMUKYM.

N3mepenue cuibl TOKa W HaOpsDKEHUS B I[N TOCTOSIHHOTO TOKa IpHU
MTOMOIITY aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LU(poBoH J1aboparopueil no ¢usuke. Ilpumepsl n3MepeHus
(bU3UYECKUX BEJIMYMH MPU MTOMOITU KOMITbIOTEPHBIX JATUUKOB.

Pa3nen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBLHOCTh MEXAaHUUYECKOTO JABUKCHMS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a7ja4l MEXaHUKH.

Pannyc-BekTop MarepuaqbHOW TOYKH, €ro MPOEKIMM Ha OCH CHUCTEMBbI
KoopauHart. Tpaekropus.

[lepemenienue, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHE MATepUAIbHOM TOYKH, MX MPOCKIHUU HA OCH CHUCTEMbI KOOPAMHAT.
CnoxeHue nepeMenieHui U CI0KeHUe CKOPOCTEN.

PaBHOMEpHOE 1 PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHUE. 3aBUCUMOCTD
KOOPAWHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEpUAIbLHON TOYKH OT BPEMEHHU M MX
rpauKu.

CBobOonHOe majeHue. YCKOpeHue CBOOOIHOTO TajeHus. JIBWKeHHE Tena,
OpOIIEHHOTO TMOJA YIJIOM K TOPU30HTY. 3aBUCHUMOCTbh KOOPJMHAT, CKOPOCTH U
YCKOPEHUS MaTepPUaIbHON TOUKH OT BPEMEHHU U UX TPaPUKH.

KpuBonuneiiHoe  nBuxkeHue. JIBryKeHHE  MaTEpUANbHOM  TOYKH IO
OKPY)KHOCTH. YTJiOBasg M JIMHEWHass ckopocTh. Ilepuon m vactora oOpalieHus.
LentpocTpeMurenbHoe (HOpMaJIbHOE), KacaTelbHOE (TAaHT€HLUUAIBHOE) U MOJHOE
YCKOpPEHHE MaTEepUaIbHON TOUKHU.



TexHudeckue yCTpOMCTBA M TEXHOJOTMYECKHE TMPOLECCHL: CIUIOMETD,
JIBUKEHUE CHApSIOB, LIEMHBIE, IIECTEPEHYATHIE M PEMEHHBIE MEpeaayw,
CKOPOCTHBIE JTU(THI.

Jlemoncmpayuu.

Mojenb cUCTEMBI OTCUETA, WILTIOCTPAIIMA KUHEMATUUYECKUX XapPAKTEPUCTHUK
JIBUKEHUS.

Crnioco0bI UcclieIOBaHMS IBUKEHUH.

NnmrocTpanuus npeaenbHoro nepexoaa i i3MEpEeHNe MTHOBEHHOW CKOPOCTH.

[IpeobpazoBanue ABUKEHUM ¢ UCTIOJIb30BAHUEM MEXaHHU3MOB.

[Tanenue Ten B BO3/IyXe U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue aBvkeHus Tea, OPOIICHHOTO MO YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

Hanpasnenue ckopocTu npu JBUKEHUH 110 OKPYKHOCTH.

IIpeoOpazoBanHme yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHUE MyTEH, TPACKTOPUM, CKOPOCTEH NBUIKEHUS OJIHOTO U TOTO K€
TeJla B pa3HbIX CUCTEMAX OTCUETA.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomot, nPpAKMUKyMm.

N3ydyeHne HEpaBHOMEPHOTO JABHKEHHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

N3Mepenre yCKopeHus MpU MPSIMOJMHEHMHOM PaBHOYCKOPEHHOM JABH)KEHUU
110 HAKJIOHHOM MJIOCKOCTH.

HUccnegoBanne 3aBUCHUMOCTM MNYyTH OT BPEMEHUM NPU PABHOYCKOPEHHOM
JBUKEHUH.

HN3mepenue YCKOPEHHUS CBOOOJTHOTO MaJACHUS (peKOMEHI0BAHO
UCIIOJIb30BaHue ITU(PPOBOI TabopaTOpun).

N3yuenne pABWKEeHUS Tena, OpOIIEHHOTO Topu3oHTanbHO. IIpoBepka
TUIIOTE3bl O MPSMOW MPOMOPIMOHATBLHON 3aBUCHUMOCTH MEXKIY JaJIbHOCTBIO
MoJIETa U HAaYaJIbHOW CKOPOCTHIO TEa.

N3ydyeHue nBMXKEHHUS Tela MO OKPYKHOCTH C IOCTOSHHOM MO MOJIYJIIO
CKOPOCTBIO.

UccnenoBanue 3aBUCMMOCTH MEpHoOJia OOpallleHUs] KOHUYECKOrO0 MasiTHUKa
OT €ro napaMeTpoB.

Tema 2. /lunamuxa. Ilepeviit 3axkon Hotomona. Huepuuanvhvie cucmemot

omcuéma. Ilpunyun omnocumenvnocmu Ianunea. Heunepuyuanvnoie

cucmemul omcuéma (onpeoenenue, npumepbwl).
Macca tena. Cuna. IlpuHiun cynepno3uiyii CuiI.

Bropoii 3akoH HbroTOHA 111 MaTepruagbHON TOYKHU.

Tpernii 3akoH Hpr0TOHA [UU11 MaTepUaIbHbIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHBAJIEHTHOCTb TIPAaBUTALMOHHON U
WHEPTHOM MACCHI.

Cuna TsxkecTH. 3aBUCUMOCTb YCKOPEHHUSI CBOOOAHOTO MaJE€HUS OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI W OT reorpauueckod MUpOTHL. JIBHXKeHuE



HeOECHBIX TeN U X CIyTHUKOB. 3akoHbl Kernepa. [lepBas kocmMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tenma. Bec Ttema, nBmxyierocs c
YCKOPEHHEM.

Cuna tpenusi. Cyxoe Tpenue. Cuiia TpEHHSI CKOJIbKCHHS U CUJIa TPEHUS
nokosi. Koaddumment tpenus. Cuna CONPOTHBICHHS TpPH JBIKCHHH Tela B
KUJKOCTH WU ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIHOTO IBUKEHUS.

Hasnenune. ' mapocrarnueckoe nasineHue. Cuia Apxumena.

TexHuYeckre yCTpPOMCTBA M TEXHOJIOTMYECKUE MPOLECCHl: MOANIMITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu.

HaGnronenue nBrKeHUS TNl B MHEPIHUAIBHBIX M HEWHEPITUATHHBIX CHCTEMax
OTCUETA.

[TpyHLIMI OTHOCUTEIBHOCTH.

Kauenue nByx MUIMHAPOB WK IIAPOB PA3HOU MACChI C OJIMHAKOBBIM
YCKOPEHHEM OTHOCHUTEIbHO HEMHEPIIUAILHON CUCTEMBI OTCUETA.

CpaBHeHHE  PaBHOACHUCTBYIOIIEH  MPWIOKEHHBIX K TeIy CHI C
MPOU3BEACHUEM MACChI T€JIa HA €r0 YCKOPEHUE B MHEPIIUAIBHOM CUCTEME OTCUETA.

PaBeHCTBO cuJl, BOBHUKAIONIUX B PE3YJIbTAaTe B3aUMOJICUCTBUS TEI.

N3MepeHne macc 1o B3auMOACHCTBHUIO.

HesecomocTs.

Bec tena npu yckOpeHHOM NOABEME U MTA/ICHUH.

[{eHnTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomaot, NPaKmuKym.

N3mepenne paBHOJAEHCTBYIONIEH CUJI MPU JBMKEHUN OpycKa MO HAKJIOHHOM
MIJIOCKOCTH.

[IpoBepka rumore3bl 0 HE3aBUCUMOCTH BPEMEHHU JBHKEHHUSI Opycka o
HaKJIOHHOM IJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MacChl.

Hccnenoanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHKAIOIIMX B MPYKUHE U
PE3MHOBOM 00pa3siie, OT uX JepopmMaliuu.

N3ydenune ABMKEHUSI CUCTEMBI TEJl, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON depes
nErkuit OJIOK.

N3mepenue koddduirieHTa TPEHHS MO BEJIMYHUHE YIIIOBOro KoddduimeHTta
3aBUCHUMOCTH Frp(N).

WccnenoBanue nBrkeHust Opycka 1Mo HAKJIIOHHOM TMJIOCKOCTH C TTEPEMEHHBIM
K03 PULIMEHTOM TPEHUS.

N3yuenune nBuxeHus rpy3a Ha Bally C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena.

AGcomoTHO TBEpAOe Tenmo. [locTymarenbHOe M BpallaTelbHOE JBHKCHUE
TBEPAOro Tejaa. MOMEHT CuJibl OTHOCHUTEIBHO OCH BpamieHus. I[limedo cuibl.
CrnoxeHnue cuil, IPUJIOKEHHBIX K TBEpIOMY Teny. LleHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPIOTO TeENA.



YcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMuHOE PAaBHOBECHE.

TexHuyecknue yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLECCHI: KPOHIUTEWH,
CTPOUTEIBHBIA KPaH, PEHIETYATHIE KOHCTPYKIIMH.

Jlemoncmpayuu.

VY ca0BuUs paBHOBECHSI.

Buer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomal, RPAKMUKYM.

HccenenoBanue yCiaOBUM pPaBHOBECHS TBEPAOIO Tela, HMEIOLIErO OCh
BpAILICHHUS.

KoHcTpynpoBaHre KpOHIITEHHOB U pacyéT CUII YIIPYTOCTH.

N3ydenune ycTOMYNBOCTHU TBEPAOTO TEJA, UMEIOIIETO IIJI0MIAIb ONIOPBI.

Tema 4. 3akonvl coxpanenus 6 MexaHuke.

Nmnynee MaTepranbHOM TOUYKHM, CUCTEMBI MaTEpUANIBHBIX TOUEK. LleHTp Macc
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBM)KEHUM LIEHTPa Macc.

NMMmyiibe CUIIBI M U3MEHEHHUE UMITYJIbCA TEJIA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE ABIDKEHHE.

MoMeHT umiysbca MaTepualibHONW TOUKM. [IpeacraBnenne o coxpaneHun
MOMEHTA UMITYJIbCA B LIECHTPAIBHBIX MOJISX.

PaboTa cuibpl Ha MaJloM M Ha KOHEYHOM nepemernieHud. ['paduueckoe
MpeJCTaBIICHUE paOOTHI CUJIBI.

MOUIIHOCTB CUIIBI.

Kunernueckass sHeprusi marepuanbHOM TOUku. Teopema 00 M3MEHEHUH
KUHETHYECKOW SJHEPTUU MAaTEPUAITbHON TOUYKHU.

IToreHnMaNbHBIE M HENMOTEHIUAIIBHBIEC CUIIBL. l]oTeHIIManbHAas SHEpTUsL.
[ToTennmanbHas 3Heprus ynpyro aeopMupoBaHHON npyxkuHbl. [loTeHnanbHas
SHEPrus Tejaa B OAHOPOAHOM I'PaBUTALMOHHOM Tosie. IloTennumansHas sHeprus
Teda B TPAaBUTALIMOHHOM T0JIE€ OJTHOPOHOIO 1Iapa (BHYTPHU U BHE 11apa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAs] CKOPOCTb.

CBsi3b paOOThl HENOTEHUHUAIbHBIX CHJI C HM3MEHEHHEM MEXaHU4eCKOU
SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAHUYECKOM SHEPTHH.

VYrpyrue u HeyIpyrue CTOJIKHOBEHUS.

YpaBHeHue bepHyinn 1 MICAIBHOM KUJAKOCTHM KaK CIIEICTBHE 3aKOHA
COXPAaHEHUSI MEXaHUYECKOU YHEPTUH.

TexHuyeckre yCcTpouCTBAa U TEXHOJIOTMYECKHUE MPOLIECCHI: JBUKEHUE PAKET,
BOJOMET, KONEp, MNPYKUHHBIM MHUCTOJET, THUPOCKOI, (QUIrypHOE KaTaHWE Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXpaHEHHUS UMITYJIbCA.

PeaktnBHOE nBUXEHUE.

HN3mepenne MOITHOCTH CHUJTBI.

W3meHeHre 3Hepruu Tela Mpy COBEPIICHUN PaOOTHI.



B3anmuble npeBpalieHuss KWHETUYECKOU U IMTOTEHIMAIBHON HEPTUN ITPU
NEUCTBUM HA TEJIO CHUJIBI TSKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHepPTruu Ipyu CBOOOTHOM MaICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomaol, npaKmuKym.

N3mepenune nmnyibca Teia no TOpMO3HOMY ITyTH.

N3Mmepenue cuibl TSITM, CKOPOCTA MOJEIH SJIEKTPOMOOUIISE U MOIITHOCTH
CHUJIBI TSTH.

CpaBHeHHE U3MEHEHUS UMITYJIbCA TeJla C UMITYJIbCOM CHIIBI.

Hccnenoanne coxpaHeHUs UMITYJIbCA IPU YIIPYTOM B3aUMOJICUCTBUU.

N3MepeHne KHHETUYECKOM SHEPTUH TEJIA 10 TOPMO3ZHOMY MYTH.

CpaBHeHHE W3MEHEHHS OTCHIIMAIBLHON YHEPTUH MPYKUHBI C pabOTON CHIIbI
TpEHHUSL.

Onpenenenue pabOThl CUJIbI TPEHHS TPU JBIKCHUU Teja MO HAKIOHHOU
IJIOCKOCTH.

Paznen 3. MoJiekyJsipHasi puznka ¥ TepMOIUHAMHUKA.

Tema 1. Ocno6vl MOIEKYNAPHO-KUHEMUYECKOU meopul.

OCHOBHBIE TOJOXEHUS MOJEKYJIspHO-KuHeTndeckon Teopun (MKT), wux
onbiTHOe oOocHoBanue. [uddysus. bpoyHoBckoe nBmkeHHEe.  XapakTep
JIBWKECHHUSI W B3aUMOJICHCTBUSI YACTHUIl BellecTBa. MoOJen CTPOCHUS Ta30B,
KUIAKOCTEH W TBEPABIX TEN U OOBSICHEHUE CBOWMCTB BEIIECTBA HAa OCHOBE JTUX

mozeneid. Macca u pasmepsl MoJiekyn (aromoB). KonmmdecTBo BelecTsa.
[ToctostnHas ABoraapo.

TeroBoe paBHOBecuwe. Temriepatypa u crnocodObl e€ m3mepenus. Illkana
temneparyp Llenbcus.

Mojenb uaeanbHOro ra3a B MOJEKYJISIPHO-KMHETUYECKONW TEOPUHU: YaCTHUIIBI
raza ABMXKYTCSl XaOTUUECKU U HE B3aUMOJAECUCTBYIOT JIPYT C APYTOM.

l'azoBble 3akoHbl. YpaBHeHue MenneneeBa—Knamneipona. AOcCoOMOTHAs
temneparypa (mkana temneparyp KenbBuna). 3akon lanpToHa. M3ompoiieccsl B
UJCATPHOM Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduueckoe
MPEACTABICHUE U30MPOLECCOB: U30TEPMa, U30X0pa, U300apa.

CBa3p  MEXIy [aBJICHHUEM W  CPEOHEM  KUHETHUYECKOW  JHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJICAIbHOTO ra3a (OCHOBHOE
YpaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH HICATBHOTO Ta3a).

CBsi3b a0COIOTHOM TeMIIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CPETHEH
KUHETUYECKOW YHEPTUEH MOCTYNATENBHOTO TEIJIOBOTO JIBUKEHUS €€ YaCTHIL.

TexHUYeCKHE YCTPOWCTBA M TEXHOJOTHMYECKHUE TPOLECCHI: TEPMOMETD,
OapomeTp, MoayueHrne HaHOMATEPHAJIOB.

Jemoncmpayuu.

Mojenu 1BUKEHUS YaCTHUI] BEIIECTBA.

Mopenb OpOyHOBCKOTO JBUKEHUS.

Buaeoponuk ¢ 3anuckio peaabHOro OpOyHOBCKOTO ABUKEHHUS.

Huddy3us KUIKOCTEH.



Mogaens onbita IlTepHa.

[IputskeHne MONEKyI.

Moaenu KpucTauInueCKuX pelETOK.

HabGnronenue u uccienoBanue U30MpoIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomaol, npaKmuKym.

HccnenoBanne mpouecca YCTaHOBJIEHUS TEIUIOBOTO PABHOBECUS MPH
TeII000MEeHE MEXKTy TOpsUei U XOJIOTHOM BOOM.

N3yuenne wu30TEpMUYECKOrO Mpolecca (PEKOMEHJOBAHO HCIOJIb30BaHUE
1idpoBoii 1abopaTopun).

N3ydenune n30XopHOro mpoiecca.

N3yuenue nzobapHoOro nporecca.

[IpoBepka ypaBHEHHUS COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbl.

Tepmoaunamuueckass (T[[) cucrema. 3agaHue BHEIIHUX YCJIOBUN IS
TEPMOJAMHAMHYECKON CHUCTEMBI. BHelllHUE U BHyTpeHHUE nTapaMeTphl. [lapamerpsl
TEPMOJAMHAMHYECKON CHCTEMBI KaK CPEAHUE 3HAYEHHUS BEJIIMYMH, ONMMUCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOTIMYECKOM YPOBHE.

HyneBoe Hauamo tepmoamnamMuku. (CaMOIPOU3BOJIBHAS — PENAKCALMSA
TEPMOAUHAMHYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mogenb uIEATBHOTO Ta3a B TEPMOJAUMHAMHUKE — CUCTEMAa YPaBHCHMWIA:
ypaBHeHne MenpaeneeBa—Kianeilpona U BbIpaXKeHUE ISl BHYTPEHHEW SHEPIrUU.
VYcnoBus IPUMEHUMOCTH 3TOM MOJENH: HU3Kas KOHLEHTPALMS YaCTHUILl, BHICOKHE
TeMIeparypbl. BeipaxkeHue 11l BHYTPEHHEW 3HEPrud OJJHOATOMHOTO HJI€AJIbHOTO
rasa.

KBazucratnueckne u HeCTaTUUECKUE MPOLIECCHI.

DOneMeHTapHasi paboTa B TepMoauHaMuKe. Boraucienue paboTsl 1o rpaduky
npoliecca Ha pV-auarpamme.

Teronepenaua  kak  cnoco0  WM3MEHEHUSI  BHYTPEHHEH  SHEpPruu
TEPMOJIMHAMMYECKOW  cucTeMbl 0e3  coBepiieHusi pabotel.  KouBekius,
TEIJIONPOBOHOCTD, U3TyUYCHHUE.

KomnuectBo Ttemnorel. TemnmoéMKocTs Tena. YAenbHas W MOJIIpHAs
TEIUTIOEMKOCTH BELIECTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpPaHHUs
ToruuBa. Pacuér kommuecTBa TEIIOTHI mpu Temionepenade. [lonsarue 00
aauabaTHOM IIpoIlecce.

IlepBbiii 3akOoH TepMOAMHAMUKU. BHyTpeHHsiss sHeprus. KosmuecTBo
TEIJIOTBI W paboTa Kak Mepbl  W3MEHEHUsS  BHYTPEHHEH  SHEPIrHu
TEPMOJUHAMHYECKON CUCTEMBI.

Bropoli 3akOH TEpMOJMHAMUKK JUISI PABHOBECHBIX IIPOLIECCOB: Yepe3
3aJJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOM CHUCTEMBI IPOXOIUT
eIMHCTBEHHAas ajnabara. AOCOIOTHAs TeMIeparypa.

Bropoii 3akoH TepMOAMHAMMKM JJIsi HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXKHO TepeaTh TEIIOTY OT O0Jiee XOJIOAHOro Teja K 6ojiee HarpeToMmy Oe3



kommercaruu (Knaysuyc). HeobpatuMocTs pupoIHBIX TPOIIECCOB.

[TpuHnune! nevicteus TerwioBeix MamuH. KII/I.

Maxkcumanbnoe 3nauenue KII/I. Hukim Kapno.

DKOJIOTUYECKUE ACTIEKTHI MCIOJIB30BAHUS TEIUIOBBIX ABUrateineil. TemioBoe
3arpsA3HEHHUE OKPYKAIOIIEH CPEBI.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHE IMPOIECCHL: XOJOIUIIbHUK,
KOHJUIIMOHED, AW3EIbHBIM W KapOIOpaTOpHBIM JBUraTeiau, MapoBas TypOuHa,
MOJTYyYECHHE CBEPXHU3KUX TEMIIEPATyp, YTWIM3AILUS «TEIUIOBBIX» OTXOJOB C
HCTIOJB30BaHUEM TEIUIOBOTO HACOCA, YTUIU3AIUS OMOOPTaHUYECKOTO TOIIUBA JIJIs
BBIPAOOTKHU «TETUIOBON» U 3JIEKTPOIHEPTHH.

Jlemoncmpayuu.

N3menenune TemMnepaTyphl py ainadaTHIECKOM PaCITUPECHUH.

Bo3nymHoe orauso.

CpaBHeHUE yACIbHBIX TEINIOEMKOCTEH BEIIECTB.

Cnioco0Obl n3MEeHEeHUs! BHYTpeHHeW sHeprun.VcenenoBanue aquadaTtHoro

nporuecca.

KomnbroTepHbie MOJIEN TETUIOBBIX IBUTATENCH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomaol, npaKmuKym.

N3mepenne yaenpHON TEIITOEMKOCTH.

HccnenoBanue mnporecca OCTbIBAHUS BEIIECTBA.

UccnenoBanue annadbaTHOTO TIpoliecca.

N3ydenune B3aMMOCBSI3U SHEPIUU MEXKMOJEKYISIPHOTO B3aUMOJICHCTBUS U
TEeMIEPATYPhl KUTICHUS KUKOCTEH.

Tema 3. Aepezammuvie cocmoanusn eeuiecmea. Dazosvie nepexoowl.

[TapooOpa3oBanue u KoHAeHcanus. lcmapeHue u KuneHue. Y AenbHas
TEIJI0Ta MapooOpa3oBaHUsI.

HacelllleHHbIE W HEHachlIeHHbIEe Tapbl. KadecTBeHHass 3aBHCUMOCTH
MJIOTHOCTH U JABJICHUSI HACBIIIEHHOTO Tapa OT TEMIIEPaTyphl, UX HE3aBUCUMOCTH
OoT 00b€Ma HACKIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATyPhl KUTICHUS OT JaBJICHUS
B KUJKOCTH.

BnaxxnocTh Bo3ayxa. AOCONIOTHAS M OTHOCUTENIbHAS BIAKHOCTb.

Teépnoe Teno. Kpucrannuyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctayyioB. IlnaBieHwe W KpuUcTaIM3alus. YJelbHas TEIioTa TUIaBJICHUS.
CyO6numarusi.

Hedopmanuu tBEpOTO Tena. Pactsokenue u cxxarue. Cnpur. Moayns FOnra.
[Ipenen ynpyrux nedopmarimii.

TeroBoe pacmupeHue KXUIKOCTEH W TBEPABIX Tel, 00bEMHOE M JTMHEHHOE
pacumpeHre. AHTapMOHU3M TEIIOBBIX KOJICOAHUHM YaCTHIl BEIIECTBA KaK MPUYHHA
TEIJIOBOTO pacCUIMpPeHHUsl Tell (Ha KaYeCTBEHHOM yYpOBHE).

[IpeobpazoBanue sHeprun B Pa30BbIX MMEPEX0aX.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHocTtHOe HaTsmKeHHE. K03 GUIIMEHT MOBEPXHOCTHOTO HATSIKEHUS.



Kanunnspuseie siBnenus. {apienue noj UCKpUBIEHHON MOBEPXHOCTHIO KUJIKOCTH.
®opmyia Jlaruaca.

TexHudeckre yCTpOWCTBA M TEXHOJIOTUYECKHE TMPOLECCHI:  KUIAKHUE
KpUCTaJIbl, COBPEMEHHbBIE MaTEpHUAIbI.

Jlemoncmpayuu.

TerioBoe pacmupeHue.

CBoliCcTBa HACBHIILIEHHBIX MTAPOB.

Kunenue. Kunenue npu NnOHUKEHHOM JIaBJICHUM.

N3mepennre cuiibl TOBEPXHOCTHOTO HATSKECHUS.

OnpITHI ¢ MBUIBHBIMH TUIEHKAMU.

CmauuBaHue.

Kanunnapusie sBiaeHuUs.

Mopnenr HEeHbIOTOHOBCKOM JKHJIKOCTH.

CriocoObl U3MepEeHUs! BIaKHOCTH.

Hccenenoanne HarpeBaHus M IUIABIEHUS KPUCTAIIMYECKOTO BEMIECTBA.

Bunsl nedopmanmii.

Habmnronenue mansix aedopmanui.

Yuenuueckuit sxcnepumenm, nadbopamopuvie pabomaol, nPpaKmuKym.

N3yueHune 3aKOHOMEPHOCTEN UCTIAPEHMSI JKUIKOCTEN.

N3mepenne yaenpHON TEIIOTHI IUIABJICHUS JIbJA.

N3yuyeHue CBOMCTB HACBIILIEHHBIX IAPOB.

N3mepenue abCoOMOTHOM BIaXKHOCTH BO3yXa U OLIEHKa Macchl MapoB B
MTOMEIICHUH.

N3mepenne ko3 puiieHTa moBepXHOCTHOTO HATSKEHUSI.

Nsmepenune monyns FOwnra.

UccnenoBanue 3aBucuMOCTH Jnedopmalniud  pe3uHOBOrO  oOpasia  oT
MPUIOKEHHON K HEMY CHUJIBI.

Paszjnen 4. JjekTpoanHaAMM KA.

Tema 1. Dnekmpuueckoe noe.

OnekTpu3aums Ten W €€ MpOSBICHUA. ODJEKTpUYeCKnd 3apsn. [Ba Buaa
ANEKTPUYECKUX 3apsiioB. [IpOBONHUKM, JUAJAEKTPUKA W TMOJYIPOBOJHUKH.
DJIEMEHTapHBI JJIEKTPUYECKUM 3apsil. 3aKOH COXPAHEHUS DIIEKTPUYECKOIO
3apsna.

BzaumopeiictBue 3apsoB. Toueunble 3apsapl. 3akoH KysoHa.

Onextpuyeckoe nojue. Ero neiicTere Ha 3J€KTPUYECKHE 3apsIbl.

HanpsoxkénHocts  anektpuueckoro  mnonst.  I[IpoOubiii  3apsin.  JlunHum
HaIpPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIs. OJHOPOAHOE ANEKTPUUECKOE TOJIE.

[ToTeHIMANBHOCT 3JIEKTPOCTATUYECKOIO MOJA. Pa3HOCTP MOTEHUMATIOB M
HarnpspbkeHue. [loTeHimanpHas SHeprus 3apsia B DJIEKTPOCTATUYECKOM MOJIE.
[ToTrenuman 3nexkTpocratuueckoro noysi. CBsA3b HANPSYKEHHOCTHU MOJIS U Pa3HOCTH
MOTEHIUANIOB ISl 3AJIEKTPOCTATUYECKOro TMojs (Kak OJHOPOJHOrO, TaK U
HEOTHOPOJIHOTO).



[IprHIMD Cynepno3uLKK JIEKTPUUECKUX MTOJIEN.

[Tone Ttoueunoro 3apsga. [lome paBHOMEpHO 3apspkeHHON cdeprl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0bEémy 1mapa. Ilosie paBHOMEpHO 3apsiKEHHOU
OCCKOHEUHOM IIIIOCKOCTU. KapTuHbl JHUHUA HanpsHKEHHOCTH JTUX TMOJed U
SKBUIIOTCHIHMAIBHBIX TOBEPXHOCTEN.

[IpoBOOHUKH B 3JIEKTPOCTATHYECKOM TOJIE. Y CIIOBUE PABHOBECHS 3aPSI/IOB.

JIMdneKTpuKu B AIEKTPOCTATUYECKOM oJIe. Jvsnexrpruueckas
ITPOHUIIAEMOCTb BELIECTBA.

Konpencatop. DneKTpoEMKOCTh KOHAEHCATOPA. DIIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpa.

[TapannensHOE coeqMHEHNE KOHAEHCATOPOB. [locnenoBarenbHOE COEAMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOTO KOHJIEHCATOopa.

JIBr>KeHHE 3aps>KEHHOW YaCTUIBI B OJTHOPOJHOM SJICKTPUUECKOM IIOJIE.

TexHuyeckne yCTpoMCTBa M TEXHOJOTHUYECKHE IMPOLECCHI: JIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTaTHYECKass 3al[uTa, 3a3eMJICHUE DIEKTPOIpUOOpOB,
KOHJIeHCaTophl, renepaTop Ban ne ['paada.

Jlemoncmpayuu.

Y CTpONCTBO ¥ NPUHIUIT ACUCTBHS DJIEKTPOMETPA.

DIIEKTPUYECKOE ITOJIE 3aPSIKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE JIBYX 3aPSKEHHBIX TUIACTHH.

Mogens anekTpoctarnueckoro reaepartopa (Ban ne ['paada).

[IpOBOJHUKH B 3JIEKTPUUECKOM TIOJIE.

DIIeKTpOCTaTHYECKas 3alluTa.

Y CTpOUCTBO U AEUCTBUE KOHAEHCATOPA IMOCTOSIHHOM U IIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOIO KOHAEHCAaTopa OT IUIOLIAau
IJJACTUH, PACCTOSIHUS MEXKAY HUMHU U TUDJIEKTPUUECKOU IIPOHUIAEMOCTH.

DHeprus MEKTPUYECKOT0 MOJIA 3apsHKEHHOTO KOHJEHCATOPA.

3apsiika U pa3psjiKka KOHJIEHCATOpa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomal, nPAKMUKyM.

OneHka cui B3aMMOJECUCTBHS 3aPSKEHHBIX TEIL.

HaGnronenue npeBpailieHrs SHEPTUH 3apsKEHHOTO KOHJIEHCATOPa B SHEPTHIO
U3JIyYEHUsI CBETOAMO/IA.

N3ydeHne npoTekanus TOKa B LEINH, COICPIKALIECH KOHICHCATOP.

Pacrnipenenenne pa3HOCTH MIOTEHIIMAJIOB (HampsKEHUs ) pu
MOCJIEI0BATEIbHOM COEAMHEHUN KOHAEHCATOPOB.

Hccenenosanue paspsga KOHIAEHCATOPA Yepe3 pe3UCTOop.

Tema 2. Ilocmosannwlit InekmpuyecKuii mox.

Cuna Toka. [IocTOSIHHBIN TOK.

VYciloBUsL CyLIECTBOBAHHUS MOCTOSSHHOTO JJIEKTPUYECKOrO TOKa. McTouHMKM
toka. Hampskenue U u D/1C €.

3akoH OMa JJ1s1 y4acTKa LeTH.



DneKkTpuyecKoe COITPOTHUBJICHHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJHOPOAHOrO TPOBOJHMKA OT €ro JUIMHBI U IUIONIAJAN IONEPEYHOTO CEUYECHUS.
VY nenpHOE CONPOTHUBIIEHUE BEIIECTBA.

[TocnenoBarenbHOE, MAPAIIIETBHOE, CMEIIAHHOE COECAUHEHHUE MTPOBOJIHUKOB.
Pacuér pazBeTBnEéHHBIX 2ekTpuueckux rnenei. [IpaBuna Kupxroda.

PaboTa snextpuueckoro Toka. 3akon Jlxxoynsa—Jlenna.

MOIIHOCTh 3JEKTPUYECKOTO TOKA. TermnoBas MOIIHOCTb, BbIIEIISIEMas Ha
pe3ucrope.

OJIC u BHYTpeHHEE CONMPOTUBICHHUE HCTOYHMKAa Toka. 3akoH Owma s
MOJMHOW (3aMKHYTOM) »AJEKTpUYECKOM Iienu. MOIIHOCTh HMCTOYHMKA  TOKAa.
KopoTtkoe 3aMbikanue.

KonpgeHcaTtop B enu mocTOSHHOTO TOKA.

TexHu4yeckre yCTpPOMCTBA W TEXHOJOTHYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK ICKTPUUECKOU SHEPTUH.

Jlemoncmpayuu.

N3MmepeHue cuiibl TOKa U HAPsHKEHUS.

Hccnenoanne 3aBUCUMOCTH CHJIBI TOKA OT HAIPSKEHUS JIJIs1 pE3UCTOpa,
JIaMITbl HaKaJIMBaHUS U CBETOJIMO/A.

3aBUCUMOCTh COMPOTUBIICHUS ITUIUHIAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IJIOIA/IN MTONIEPEYHOTO CEUYEHUS U MaTepuaa.

Hccnenoanye 3aBUCUMOCTH CUJIBI TOKA OT CONPOTUBJIEHUS MPU TOCTOSSTHHOM
HaINpsHKCHUH.

[Ipsamoe nzmepenne J/]C. KopoTkoe 3amMbpIKaHHE TAIbBAHUYECKOTO JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

Crioco6bl coeTuHeHns NCTOYHUKOB Toka, DJ[C Garapei.

Hccnenoanne pa3HOCTH MOTEHIUAIOB MEXKIY ITOTOCAMU UCTOYHUKA TOKA
OT CHUJIbI TOKA B LETIH.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomaol, nPAKMUKYM.

HccnenoBanne CMEMaHHOTO COETMHEHUS PEUCTOPOB.

N3mepenune yaenbsHOro COnpoTUBIIEHUS POBOIHUKOB.

UccnenoBanne 3aBUCMMOCTH CHJIBI TOKa OT HANPSKEHUS U1 JIAMIIbI
HaKaJIMBaHMUS.

VYBenunuenue npeaesia u3MepeHust amnepMerpa (BoIbTMETpa).

N3mepenune DJIC 1 BHyTpEHHET0 COMMPOTUBJIEHUS UCTOYHUKA TOKA.

Uccnenosanne 3aBucumoctu IJIC raJibBaHUUECKOTO 3JIEMEHTa OT BPEMEHU
IpU KOPOTKOM 3aMBbIKaHUH.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXY TTOJIOCAMUA UCTOYHUKA TOKA
OT CHJIbI TOKA B IIEIH.

Uccnenoanne 3aBUCUMOCTH MOJE3HOW MOITHOCTH UCTOYHHUKA TOKA OT CHUJIbI
TOKaA.

Tema 3. Toku 6 paznruunwlx cpeoax.

DNEKTpUYECcKasi MPOBOAUMOCTh  PA3JUYHBIX  BEIIECTB.  DJIEKTPOHHAS



MPOBOJUMOCTh TBEPJIBIX METAIIOB. 3aBUCUMOCThH COIMNPOTHBIICHUSI METAJIOB OT
TemriepaTypbl. CBEpXIpOBOAUMOCTb.

DneKkTpuyecKuil TOK B Bakyyme. CBONCTBA 3IEKTPOHHBIX MTYYKOB.

[TonynpoBOTHUKHY. CobGcTBeHHas U MIpUMECHAast IPOBOJANUMOCTh
noJTynmpoBOIHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPHUOOPHI.

DNEKTPUYECKUNA TOK B DJIEKTPOJIMTAX. DJIEKTPOIUTHYECKAS THUCCOLMUALMS.
OnekTponun3. 3akoHsl Papajnes 11 JIEKTPOIN3a.

OnekTpudeckuii TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSTEIbHBIN
paspsa. PaznmuyHble TUIIBI CAMOCTOSTENBHOTO pa3pana. MomHus. [lnazma.

TexHuyeckre yCTpOWCTBA M NPAKTHUYECKOE IMPUMEHEHHUE: Tra30pa3psiaHbIe
JAMIIBI, DJICKTPOHHO-ITydeBasi TpyOKa, MOJYIMPOBOJHUKOBBIC MPHUOOPHI: IHO,
TpaH3UCTOp, (POoTOaMOA, CBETOAMON, TajbBaHUKA, pa@uUHUpPOBAHUE  MEJH,
BBIILJIABKA aJTFOMUHUS, SJIEKTPOHHASI MUKPOCKOTIHSI.

Jlemoncmpayuu.

3aBUCUMOCTH CONPOTUBIICHUS] METAJJIOB OT TEMIIEPaTyPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

3akoHsbI sekTposnsza Papazes.

NckpoBoil pa3psia U MPOBOAUMOCTD BO3AyXa.

CpaBHeHHE TPOBOAUMOCTH METAJJIOB U MOITYIIPOBOJHUKOB.

OaHOCTOPOHHSISI TPOBOJUMOCTH THOAA.

Yuenuueckuit sxcnepumenm, nadbopamopmusie padomal, nPAKMUKYM.

Habmronenue smexkTpoiusa.

N3mepenue 3apsiia 0THOBAJIEHTHOTO HOHA.

UccnenoBanne  3aBUCMMOCTH  CONPOTUBIIEHUS  TEPMOPE3UCTOpA  OT
TEMIIEPATYPHI.

CHsiTHE BOIBT-aMIIEPHOM XapaKTEPUCTUKU AUOA.

Du3n4ecKUuil IPAaKTUKYM.

Crioco6bl n3MepeHust GPU3NUECKNX BEIMYUH C MUCIOJb30BAaHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOIIOTHBIC U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUN (PU3UYECKUX BEJIUYHH.
O1nieHKa TpaHull MOTPEUTHOCTEM.

[IpoBenenne KOCBEHHBIX HU3MEPEHUM, HCCICIOBAHUN  3aBUCUMOCTEM
¢u3nUecKknX BEIUMYMH, TPOBEpPKA MPEMJIOKEHHBIX THUNOTe3 (BBIOOp u3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazdenax «YUYEHUYECKHH  SKCIEPUMEHT,
Ja00paTopHbIe PabOTHI, TPAKTUKYM) ).

MesknpeaMeTHbIE CBA3H.

N3yuenne kypca ¢uzuku yrayonénnoro ypoBHs B 10  kiacce
OCYILIECTBIISIETCA C YYETOM COAEPIKATEIbHBIX MEKIIPEIMETHBIX CBSI3€HM C Kypcamu
MaTeMaTUKH, OMOJIOTUH, XUMHH, Teorpadyu U TEXHOJIOTHUHU.

Meosicnpeomemnule nOHAMUA, CEAZAHHBIE C U3YYUEHUEM MEN 0008 HAYUHO20
nO3HAHUA: SBJIICHUE, HAYYHBIA (PakT, TUIOTE3a, PU3nyeckasi BeIMUUHA, 3aKO0H,



Teopusi, HaOIIOJICHHE, S3KCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEpPEHUE,
HOTPELIHOCTY U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PPOBast 1abopaTopusl.

Mamemamuka: pelieHUE CUCTEMbl YypaBHeHUH. JluHelHas QyHKIMS,
napabona, runepoona, ux rpaduku U cBoiicTBa. TpuUroHomerpuueckue (QpyHKIHU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
BekTops! 1 X IPOEKLUU Ha OCU KOOPJANHAT, CII0)KEHHE BEKTOPOB.

Buonozua: Mexannueckoe IBUKEHUE B XKUBOU npupoze, nudpdysus, ocMmoc,
TEII000MEH JKMBBIX OpPTaHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpesbl,
yTUIU3alusg OHMOOPraHMYECKOro TOIUIMBA JUISI BBIPAOOTKH  «TEIJIOBOW» H
AJIEKTPOIHEPIUH, TOBEPXHOCTHOE HATSKEHUE U KalWJUISIPHBIE SIBIICHUS B IPUPOJE,
AJIEKTPUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumusa: ITUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE ATOMOB M MOJIEKYJ,
MOJIb BEIIECTBA, MOJSIPHAs Macca, MOJIYy4YeHHE HAHOMATEpUasoB, TEIUIOBBIE
CBOMCTBA TBEPJBIX TEJN, KUJKOCTEH U Ta30B, )KUJIKUE KPUCTAIIIbI, JIEKTPUUECKUE
CBOMCTBA METAJIJIOB, MIEKTPOIUTHUECKAS TUCCOLMALNS, TaJIbBaHNKA, JIIEKTPOHHAS
MUKPOCKOITHS.

TI'eozpaghus: BnaxHOCTBb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozua: npeobpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHUEM MEXaHU3MOB,
Y4€T CYXOro MW JKHJAKOTO TPEHUA B TEXHUKE, CTaTHYECKUE KOHCTPYKIIHMH
(KpOHILTENH, pemeéTyaTrble KOHCTPYKIUN), MCIOJIb30BAHUE 3aKOHOB COXPAHEHUS
MEXAaHUKH B TEXHUKE (TUPOCKON, BOAOMET U JPYTHUE), ABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOuHa, ObITOBOM XOJOIMIBHUK, KOHIULMOHEP, TEXHOJIOTUU
MOJIyYeHUS! COBPEMEHHBIX MATE€pUajoB, B TOM YHUCJIE€ HAHOMATEpPUAIOB, H
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE DIIEKTPOIPUOOpOB,
ra3opa3psAHbIE JaMIIbl, TOJIYITPOBOIHUKOBBIE TPUOOPHI, raIbBaHUKA.

11 KJIACC

Pa3znen 4. DiieKTpoAMHAMHUKA.

Tema 4. Macnummnoe none.

B3auMopelicTBUE TIOCTOSHHBIX MAarHUTOB UM TMPOBOJAHUKOB C  TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOW HHAYKUMHW. [IpuHmmMn cyneprnosuunu
MAarHUTHBIX NOJIEN. JIMHUM MarHUTHOW MHAYKIIUU.

MarHutHoe 1moJsie MPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro BuTKa). OnbIT Jpcrena.

Cuna AMnepa, €€ HarpaBICHUE U MOTYJIb.

Cuna Jlopenua, e€ HanpaBiIE€HUE U MOAYJb. J[BUKEHUE 3apsSKECHHON YaCTULIbI
B OJJHOPOJHOM MarHuTHOM Moje. Padora cuisl Jlopenia.

MaruautHoe nose B Beuectse. DeppoMarHeTuku, napa- 1 JuaMarHeTHUKHU.
TexHuueckrue yCTPOMCTBA M TEXHOJOTHYECKUE IPOLECCH: IMPUMEHEHUE
MMOCTOSIHHBIX MAarHuTOB, JJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
ANEKTpOABUTATENb SIKOOU, YCKOPUTEIU JIEMEHTAPHBIX YACTHII.
Jemoncmpayuu.



Kaptuna 7uHMII  WMHOYKOMM  MarHUTHOTO  MOJS  MOJIOCOBOIO M
0JIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

KapTtuna nmuHMi MarHuTHON MHAYKIMHU MO JJIMHHOTO NPSIMOTO TPOBOTHUKA
Y 3AMKHYTOT'O KOJIBLIEBOTO MPOBOAHUKA, KATYIIKH C TOKOM.

B3anmoneiicTBre 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHIa Ha HOHBI JIEKTPOJIATA.

HaGnronenue nBKEHHS IMydKa JIEKTPOHOB B MATHUTHOM TIOJIC.

[TpuHumn JNEUCTBUS BJIEKTPOU3ZMEPUTEIBHOTO mpubdopa
MAarHUTORJIEKTPUUECKON CUCTEMBL.

Yuenuueckuit s3xcnepumenm, nadopamopusie padomaol, npaKmMuKym.

HccnenoBanre MarHUTHOTO MOJISL TOCTOSIHHBIX MArHUTOB.

HccnenoBanue CBOMCTB (peppOMarHETHKOB.

UccnenoBanue neicTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenne cuiibl Amnepa.

N3ydenune 3aBUCUMOCTH CUJIbI AMIIEpa OT CHJIbI TOKA.

Ornpenenenrne MarHUTHOW MHIYKIIMM HA OCHOBE U3MEPEHUSI CHIIbI AMIIepa.

Tema 5. InekmpomazcHumHas UHOYKUUA.

SBneHne DNEKTpOMArHUTHOM HMHAYKIUU. [IOTOK BEkTOpa MarHWTHOU
naaykuud. JOJIC wHAayknuu. 3akoH SIEKTpOMarHuTHOM uHAyKuuu Dapanes.
Buxpesoe snektpuueckoe nosie. Toku Dyko.

OJC wHAYyKUMH B TPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MArHHUTHOM
noJIe.

IIpaBuo Jlenua.

NunyktuBHOCTh. Karymika HMHAYKTUBHOCTH B II€MU TOCTOSIHHOTO TOKA.
Ssnenue camonnaykuuu. IJ1C caMOMHIYKIINY.

DHeprusi MAarHUTHOTO TOJISI KATYLIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckre yCTpPOMCTBA W TEXHOJOTHMUECKHE MPOIECChl: WHAYKIIMOHHAS
1e4b, COJICHOU], 3alllUTa OT JIEKTPHU3ALUN TN MPU JIBUKEHUN B MATHUTHOM I0JIE
3eMIIH.

Hemoncmpauuu.

HaOmronenue siBieHus 3J€KTPOMarHUTHOW HHTYKITUH.

Uccnenosanne 3aBucumoctd IJ[C HHAYKIUHA OT CKOPOCTH H3MEHEHUS
MAarHUuTHOTO MOTOKA.

ITpasuio Jlenua.

[Tanennre MmarauTa B alFOMUHUEBOM (MEIHOM) TpyOe.

SIBiIeHME CAMOMHIYKIIUU.

Uccnenosanue 3aBucumoctu DJIC caMOMHIYKIIMM OT CKOPOCTH M3MEHEHHSI
CUJIBI TOKA B TIETIN.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomaol, nPaAKMUKYM.

WccnenoBanue siBICHUS JIEKTPOMArHUTHOM MHIYKIIMH.



Onpenenenrve MHAYKIUA BUXPEBOIO MATHUTHOTO MOJISI.

HccnenoBanue sSBICHAS] CAMOUHIYKIIHH.

COopka MoJIeTH SJIEKTPOMAarHUTHOTO TeHEPaTopa.

Pa3znen 5. KosieOanus U BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHas cuctema. CBOOOIHBIEC KOJIEOAHUS.

["apmonnyeckue kosebanusi. Kunemarnueckoe U JUHAMUYECKOE OMHCAHHUE.
DHepreTuYecKoe ONMMCcaHue (3aKOH COXPAHEHUsI MEXaHWYECKOW 3Hepruu). BeiBoa
JTUHAMUYECKOTO OMHUCAHUS TAPMOHUYECKUX KOJCOAHHMM M3 UX IHEPTreTUICCKOTO U
KMHEMATUYECKOTO OMUCAHUS.

AmMmutyna u ¢asza konedOaHuil. CBA3b aMIUIMTYAbl KOJEOaHUN HCXOAHOU
BEJIMYMHBI C aMIUTUTYIaMH KOJIeOaHUH €€ CKOPOCTH U YCKOPCHHSI.

[lepuon u uyacrora kojeOanuit. [lepmon MayibIX CBOOOJHBIX KoJieOaHUM
MareMaTu4yeckoro wmastHuka. Ilepuos CBOOOAHBIX KOJEOAHUNW MPYKUHHOTO
MasTHHUKA.

[TonsiTe o 3aTyxaromux kKoneOaHusx. BeiHyXkaeHHbIe KosieOanus. PezoHaHc.
Pe3onancHass kpuBas. BnusHue 3aTyxaHWs Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJNICOaHUSI.

TexHuyeckne yCcTpoucTBa U TEXHOJOTHUECKUE MPOLECCHl: METPOHOM, Yachl,
KaydeJil, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuce K0J1e0aTeEIHLHOr0 IBUKEHUS.

Hab6nronenue He3aBUCUMOCTH TIEPUOJIa MAJIbIX KOJeOaHMii Tpy3a Ha HUTH OT
aAMILUTATYIBI.

UccnenoBanue 3aTyxaromuyx KojaeObaHuii 1 3aBUCUMOCTH TIEPHO/1a CBOOOTHBIX
KOJIe0aHM OT COMPOTUBIICHUSI.

HccnenoBanue konebaHM TIpy3a Ha MACCUBHOM MpYXHHE C ULEIbIO
dbopmMupoBaHuUs MPECTaBICHUN 00 WeaTbHON MOAEIHN MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUS IHEPTUU NPHU KOJIeOaHUSIX TPy3a Ha NMPYKUHE.

UccnenoBanue BoIHYXACHHBIX KOJIEOAHUI.

Habmronenue pe3onanca.

Yuenuueckuit s3xcnepumenm, nabopamopuvie padomuol, npaKmMuKym.

H3mepenue nepuooa  C60000HBIX KOJIEOAHUI HUMAHO20 U
NPYHCUHHOZOMAAMHUKOB.
N3yuenne 3akOHOB IBMKEHUS TeJa B X0J1€ KoJieOaHU Ha yIIpyroMm mojaBece.

N3yuyenune ABUKEHUS HUTIHOTO MAasSTHHUKA.

[IpeoOpa3oBanue >HEPTUM B PYKUHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMILIUTY/ bl 3aTyXalOIUX KOJIeOaHUH.

HccnenoBanue BbIHYXIEHHBIX KOJICOAHUIH.

Tema 2. InekmpomazHumHbvle KONeOAHUA.

Konebarenbupiii koHTYp. CBOOOAHBIE SJEKTPOMATHUTHBIE KOJICOAHHUS B
uaeallbHOM KosiebaTenbHOM KOoHType. ®Dopmyna Tomcona. CBsi3b aMIUIATYAbI



3apsijia KOHJIEHCATOpa C aMIUIUTY 10N CUITBI TOKA B KOJe0aTeIbHOM KOHTYpE.
3aKOH COXpaHEHUs SHEPTUU B HJI€aIbHOM K0JIe0aTeIbHOM KOHTYpE.
3aTyxaronime AIEKTPOMArHUTHBIE KOJIeOaHwsI. Brinyk1eHHbBIE
AJIEKTPOMarHuTHbIE KOJIeOaHusl.

IlepemeHHBI TOK. MOIIHOCTh TEPEMEHHOTO TOKA. AMIUIMTYIHOE U
JCHCTBYIOIIEE 3HAUEHHWE CHJIBI TOKAa W HANpsHKEHUS TPU pas3audHoil (opme
3aBUCUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHHU.

CuHycOMJQJIbHBI MEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
MHIYKTUBHOCTH B LE€NU CUHYCOMJAIBHOTO MEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3zonanc HanpsokeHui.

Wneanbubiii  Tpanchopmarop. I[lpousBonctBo, nepenaya M moTpeOiIcHHUE
ANEKTPUYECKON IHEPTUH.

OKOJIOTHYECKHE PHUCKM IIpU IPOU3BOACTBE ANEKTpodHepruu. Kynbrypa
UCIIOJIB30BAHUS AJIEKTPOIHEPTHH B IOBCEAHEBHOM KU3HHU.

TexHHuecKre yCTpOICTBA M TEXHOJIOTMYECKHE MPOLECCHI: ANEKTPUYECKUI
3BOHOK, T'€HEpaTOp MEPEMEHHOIO TOKA, JUHUU IEKTpOIepeaay.

Jlemoncmpayuu.

CB0OOHBIE 3JIEKTPOMArHUTHBIE KOJICOAHMS.

3aBUCUMOCTb YaCTOThI CBOOOIHBIX KOJIEOAHUH OT MHIYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcumorpaMMbl 3JIEKTPOMArHUTHBIX KOJICOAHUH.

['eneparop He3aTyXarOMIUX IEKTPOMArHUTHBIX KOJIEOAHHM.

Mopeib 3IeKTPOMAarHuTHOTO TE€HEPATOpA.

BbIHYX/1IeHHbIE CUHYCOUAIbHbIE KOJIEOAHMUS.

Pe3ucTop, karymka MHIYKTUBHOCTH M KOHAECHCATOP B LIENH MEPEMEHHOIO
TOKaA.

Pe3onanc mnpu TOCIENOBAaTEIbHOM COCIUHEHUM PE3UCTOPA, KaTYIIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

VYerpoiicTBO U pUHIUI AeHCTBUS TpaHchopmaTopa.

Mopenb JIMHUH 3eKTPOIepeaayu.

Yuenuueckuit sxcnepumenm, nabopamopusie padbomal, nPAKMUKYM.

N3yuenue Tpanchopmaropa.

HccnenoBanue nepeMeHHOr0 TOKa Yepe3 MOoCcaeA0BaTeIbHO COeAMHEHHBIE
KOHJIEHCATOp, KaTyLIKy U PE3UCTOP.

Hab6utoienue 31eKTpOMarHUTHOTO pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B LIENIK IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoMazZHunHble 60IHDbL.

MexaHudeckue BOJIHBI, YCJIOBUS HX pacnpoctpaHeHus. Ilomepeunsle u
OpoJ0JIbHBIE BOJNHBL llepuon, CKOpocTh pacnpoCTpaHEHUsT W JJIMHA BOJIHBL
CBoiicTBa MEXaHMYECKUX BOJIH: OTpPa)XE€HUE, MpeJoMIIeHHEe, UHTepPepeHuus u
nudpakims.

3Byk. CkopocTb 3ByKa. I poMKoCTh 3ByKa. BoicoTa ToHa. TemOp 3ByKa.



[ITyMoBOE€ 3arpsi3HEHUE OKPYKAIOILIEH CPEIbI.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS M3JIyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opueHTalMs BEKTOPOB B AJIEKTPOMATrHUTHOM BOJIHE.

CBoiicTBA  DJIGKTPOMAarHUTHBIX  BOJH:  OTPa)XXEHHUE,  MPEIOMIICHUE,
noJispu3anus, uHTepdepeHuns u qudpaxius.

[IIkana 37€KTPOMarHuTHBIX BOJIH. [I[prMeHEeHHE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMIBI pagUOCBA3U U TEJIEBUACHUSA. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEBI.

TexHuueckue yCTpONCTBA M NPAKTUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, pajap, paIuonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neys,
YJIbTPa3BYKOBAsl TUArHOCTUKA B TEXHUKE U MEULIMHE.

Jlemoncmpayuu.

OO0pa3zoBaHue U pacIpPOCTPAHEHUE MOMEPEUHBIX U TPOJOJIBHBIX BOJIH.

Konebmomeecs Teso Kak HICTOYHHUK 3BYKa.

3aBUCHUMOCTh JJIMHBI BOJIHBI OT YAaCTOThI KOJIEOaHUI.

HabutoieHue otpakeHus U IpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue narepdepeHunu u 1uppakiiuu MEXaHUYECKUX BOJIH.

AKyCTUYECKHI PE30OHAHC.

CBolicTBa ynbTpa3ByKa U €ro IPUMEHEHHE.

Habintoienue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOU U
4acTOTOM KOJIeOaHUIA.

UccnenoBanue CBOWICTB DJIEKTPOMArHUTHBIX BOJIH: OTpPaXECHHUE,
pesioMJIeHUE, MO pu3anus, 1udpakius, nHTepdepeHIus.

Oo6napyxeHue nHGPaKpacHOTo U yIbTPaduoIETOBOIO U3ITYICHHM.

Yuenuueckuit sxcnepumenm, nadopamopusie padomaol, npaKmuKym.

H3yuenue napamempoe 36yK060ii 60J1HbL.

N3yuenue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmucxa.

IIpssMonMHEHOE paclpOCTpaHEHHE CBETAa B OJHOPOAHOU cpene. JIyd cBera.
To4euyHbIl UICTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHne n3zoOpaxkeHui B
i1ockoM 3epkaie. Chepuueckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS cBeTa. AOCOTIOTHBIN MTOKa3aTelb
npenomMieHuss. OTHOCUTENBHBIA MOKa3aTelb npeaoMiieHns. 110cTOSHCTBO 4acTOTHI
CBE€Ta W COOTHOLIEHWE JJIMH BOJH IPU NEPEXOAE MOHOXPOMAaTUYECKOIO CBETA
Yyepes rpaHully paszena IByX ONTUYECKUX CPEI.

Xox nydeit B nmpusme. Jucnepcus ceta. ClOXHBIM cocTaB 0€loro cBeTa.
[IBer.

[TomHOe BHyTpeHHEe oTpakeHue. lIpenenbHblii yros MOJHOINO BHYTPEHHETO
OTpaXKEHUSI.

CobOuparoriiie  u  pacceuwBaronue JuH3bL. ToHkas JnuH3a. DOKyCHOE



paccTossHHEe W ONTHYEeCKas Cujia TOHKOM JUH3bL. 3aBUCUMOCTb (DPOKYCHOTO
pacCTOsIHUSI TOHKOM cepruyeckoi JHMH3bI OT €€ T€OMETPUU U OTHOCUTEIHHOTO
NOKA3aTeNs MPETOMIICHUS.

@opmyJsia TOHKOU JIUH3BL. Y BEJIMYCHHE, 1aBAEMOE JIMH30U.

Xon Jy4a, MPOUIEANIETO JIMH3Y I0J IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOM
ontuuecko ocu. lloctpoeHne wu300pak€HU TOYKM M OTpe3Ka MNpsAMOW B
coOHpaIOIIMX U PACCEUBAIONIMNX JMH3aX U UX CUCTEMaX.

Ontuyeckue npudopsl. Paspemaromas crocoOHOCTh. [71a3 Kak onTuyeckas
cucTeMma.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONITUKHU.

BonnoBass ontuka. HWurepdepenuuss cBera. KorepeHTHble HMCTOYHHUKHU.
VYcaoBus HaOMOIEHHS MAKCUMyMOB M MHHMMYMOB B HWHTEp(EPEHUMOHHOU
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHMKOB. Ilpumepbl KiaccHuecKux
UHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuust cBeta. [JudpakuumonHas pemérka. YciaoBue HaONIOAEHUA
IJIaBHBIX ~MAaKCUMyMOB TIpU  MaJ€HUM MOHOXPOMATHYECKOTrO CBETa Ha
TU(DPAKIUOHHYIO PEIIETKY.

[Tonmgapu3zanus ceera.

TexHuuecKkue yCTpOMCTBA M TEXHOJIOTMUECKHE IPOLIECCHI: OYKH, JIyIa,
HEPUCKOII, (poToanmapaT, MUKPOCKOII, MPOEKLUMOHHBIN ammapar, IpOCBETICHUE
ONTHKH, BOJIOKOHHAS ONTUKA, TU(DPAKIIMOHHAS PEHIETKA.

Jlemoncmpayuu.

3aKOHBI OTPaYKEHUSI CBETA.

HccnenoBanue npeaoMIIeHUs CBETA.

Hab6nronenue noqHOro BHyTpEHHEro OTpaxkeHus. MoJiens CBETOBO/IA.

HccnenoBanre XoJa CBETOBBIX IIYYKOB Ye€pe3  IUIOCKONAPAJLIEIbHYIO
IUTACTHHY U IPU3MY.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mopenu MUKpOCcKoma, TEJIECKOIA.

Habmronenne narepdepeHuu cpeTa.

Hab6utoieHue 11BeTOB TOHKUX MJIEHOK.

Ha6nronenue nudpaxiuu ceera.

N3yuenue audppakinoOHHON pEeETKY.

Habmronenue nudpakiinOHHOTO CIIEKTpa.

Habmronenue nucnepcuu cBera.

Hab6utoienue nomisipusanuu cBeTa.

[IpuMeHeHre MoNSIPOUAOB JIJIsl U3YUEHUS] MEXAHUUECKUX HAMPSKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

N3mepenne noka3aTens NpeJoOMIIEHHsI CTEKIIa.

HccnegoBanne 3aBUCMMOCTH (DOKYCHOTO pacCTOSIHUSL OT BemlecTBa (Ha
OpUMEPE KUJKUX JIUH3).

N3mepenue poKyCHOTo pacCTOSHUS PACCEUBAIOIINX JIMH3.



[Tomy4yenue n300pakeHUs B CUCTEME U3 TUIOCKOTO 3epKaja v JINH3HI.

[Tonyyenue n300pakeHusi B CUCTEME U3 ABYX JIUH3.

KoHcTpyrnpoBaHue TeTeCKOMUYECKUX CUCTEM.

Hab6nronenue audpaxkuuu, naTepdEepeHIIuu 1 MOISpU3aIuU CBETA.

N3ydenne nosipru3anuu CBeTa, OTPAXKEHHOTO OT TIOBEPXHOCTHU AUAIICKTPUKA.

N3yuenune naTepdepeHIny JIa3epHOTO U3IyYEHUS Ha ABYX HIEISX.

HabGnronenue nucniepcun.

Hab6nronenue u uccnenoBanve AMPpakmOHHOTO CIIEKTPA.

N3mepenune MHbI CBETOBOW BOJIHBI.

[ToydyeHue criekTpa U3IY4YEHUsSI CBETOJMOAA MPU MOMOIIN AUGPaKIUOHHOM
PELIETKH.

Pa3znen 6. OcHOBBI crielIMAIbHOI TEOPUH OTHOCHTEIBLHOCTH.

['panuubl  NPUMEHHMOCTH  KJIAacCMYeCKOM  MexaHnuku.  [locTymatsl
CIIEUAIBHOU TEOPUU OTHOCUTEIBHOCTHU.

[IpoctpancTBeHHO-BpeMeHHON  uHTepBasl.  [IpeoOpazoBanus  JlopeHua.
VYcenoBue npuurHHOCTH. OTHOCUTEIBHOCTH OOHOBPEMEHHOCTH. 3aMEIJICHHE
BPEMEHU U COKpAIEHUE JIJTUHBI.

DHEPrusi U UMITYJIbC PEISITUBUCTCKON YaCTHULIBI.

CBsi3b MaccChl C SHEPrUed U UMIYJIbCOM PEISATUBUCTCKOW YaCTULIBI. JHEPIrus
TTOKOSI.

TexHuyeckre YCTpOMCTBA M TEXHOJOTMYECKUE TMPOIECChl: CIYTHUKOBBIC
MPUEMHUKU, YCKOPUTEIIN 3apSAKEHHBIX YaCTHII.

YueHnueckuit IKCIEPUMEHT, JIA0OpaTOPHBIEC PAOOTHI, TPAKTUKYM.

OnpeneneHne UMIOyJbca MW DSHEPrUM  PENSTUBUCTCKUX 4acTul (1O
doTorpadgusiM TPEeKOB 3apsXKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Pasznen 7. KBanToBasi (pusuka.

Tema 1. Kopnyckynapno-6011060ii oyanusm.

PaBHOBecHOE TeIIOBOE M3NydeHUE (M3TydeHHE aOCOMIOTHO YEPHOTO Tena).
3akoH cMemeHnust Buna. ['mnore3a [Inanka o kBaHTax.

®DOTOHBI. DHEPTUS U UMITYJIBC (DOTOHA.

®dotorddext. OnbiThl A. I'. CtoneroBa. 3akonsl ¢hoTodddexrra. YpaBHEHHE
Oitamreitna s potodddexra. «KpacHas rpanuiia» gorosrddekra.

JlaBnenne cBera (B YAaCTHOCTH, JaBJCHHWE CBeTa Ha aOCOIIOTHO
MOTJIONIAIONIYI0O W a0COJIFOTHO OTpaXkarollyro TMoBepxHOCTh). Ombitel I1. H.
JleGenena.

BonnoBele cBolicTBa yactull. Bonnsl ne bpoia. [nvuaa BosHbl Ae bponna u
pasmepsl  00JlacTH  JIOKAJIM3allMK  JBIOKYIIEHcs: vactuibl.  KopmyckynspHo-
BOJTHOBOM Ayanu3M. Jludpakius 3eKTpOHOB Ha KpUCTaslax.

Crnemnduka usmepeHuii B Mukpomupe. COOTHOIICHUST HEOMPeaeIEHHOCTEH
I'efizenbepra.

TexHu4eckne YCTpPOWCTBA M TEXHOJIOTUYECKHUE MPOLECCHI: CIIEKTPOMETD,
doTosnemMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHeYHas Oarapes,



CBETOJIHO/.
Jemoncmpayuu.
®oT03(¢hHeKT Ha YCTAaHOBKE C IIMHKOBOM IIACTHUHOM.
HccnenoBanue 3aKk0HOB BHEHTHETO PoTOdPdeKTa.
HccnenoBanne 3aBUCHUMOCTH  CONPOTHUBJIEHUS  MOJYIPOBOJHUKOB  OT
OCBEIIEHHOCTH.
Ceeroauon.
Conneunas 6arapest.
Yuenuueckuit sxcnepumenm, nabopamopusie padomaol, npaKmMuKym.
Uccnenosanue Goropesucropa.
N3mepenne nocrossuHoi [lnanka Ha ocHOBe uccnenaoBaHus Gorodddekra.
HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA YEPE3 CBETOAMO OT HAIIPSIKEHUS.
Tema 2. Qusuka amoma.
OnbITEI MO HCCIENOBAHUIO CTPOEHUs aroMa. IlnmaHerapHass monenb aroma
Pezepdopna.
[Toctynatel bopa. U3nydenune u norioiieHue GOTOHOB MpHU MEPEXOAE aTOMA
C OJIHOTO YPOBHSI DHEPTUU HA APYIOM.
Buns! cnektpoB. CrieKTp ypoBHEHN 3HEpruu atoma Boxopoja. CHOHTaHHOE U
BBIHYKJICHHOE M3JIy4yeHue ceta. Jlasep.
TexHuyeckue ycTpoucTBa U TEXHOJIOTMYECKUE MPOLIECCHI: CIIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOM), Ja3ep, KBAHTOBBIA KOMIIBIOTED.
Jemoncmpayuu.
Mopens onbita Pesepdopra.
Habmronenune muHENYaThIX CIIEKTPOB.
YCTpOUCTBO U AEUCTBUE CYETUYNKA MOHU3UPYIOLIUX YACTULL.
Onpenenenue IIMHBI BOJHBI JJA3€PHOTO U3TyUYCHUSI.
Yuenuueckuit sxcnepumenm, nabopamopmnsie padomaul, NPAKMUKYM.
Ha6nronenue nuHeHyaToro CrekTpa.
HccnenoBanne criekTpa pa3peKEHHOr0 aTOMapHOTO BOJOPOJAA M U3MEPEHHUE
noctossHHOM Pun6epra.
Tema 3. Duzuxka amomnozo A0pa u 31eMeHmMapHbIX Yacmuy,.
Hyxnonnass mozgens sinpa ['eiizen6epra—MBanenko. 3apsia siapa. MaccoBoe
yucIio sapa. M3orormst.
PannoaktuBHOCTh. Aunbda-pacnan. IJIEKTPOHHBIA W TO3UTPOHHBIA OeTa-
pacnaz. I aMmma-uziyyeHue.
3aKkOH pPaJMOAKTUBHOTO pacmaga. PagmoakTHBHBIE HW30TONBI B TMPUPOJE.
CBOMCTBa MOHM3UPYIOLIETO0 HU3Iy4YeHUs. BiMsHUE pagMOaKTHUBHOCTH Ha KUBBIC
opranusmbl. EctecTBeHHBIN (oH u3nydeHus. Jlozumerpus.
DHeprus CBs3M HYKJIOHOB B sizipe. Snepubie cuibl. Jlegekt macch spa.
SAnepubie peakuuu. [enenvie u cuntes saep. SAnepueie peaktopsl. [Ipobiemsl

YIOPaBIIEMOr0 TEPMOSIIEPHOTO CHHTE3a. ODKOJOTMYECKHWE AaCHEKThl Pa3BUTHUS
SIEPHON YHEPIETUKMU.



Metoapl  perucTpaliii M KCCIEIOBAHUSL  DJIEMEHTApPHBIX  YACTHII.

OyHAaMEHTAJIbHbIE B3aUMOJECUCTBUA. bapuOHbI, ME30HBI U JIENITOHBI.
IIpeacraBnenne o CtangapTHON Mojenu. KBapK-riirooHHast MOJIENb aIpOHOB.

®uzuka 3a npegenamu CtaHgapTHoOM Monaenu. TéMmHas Martepusi U TEMHas
SHEPrusl.

EnanncTBO hrznyeckoit KapTUHBI MUpA.

TexHuYeckre yCTPOMCTBAa M TEXHOJIOTUYECKUE MPOLIECCHL: JO3UMETpP, KaMepa
BunbcoHa, simepHbId  peakTop, TEPMOSACPHBIM peakTop, aromMHas Oomoa,
MarHUTHO-PE30HaHCHAs TOMOTpadwsl.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomaol, npaKmuKym.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTorpadusim).

WccnegoBanue paanoakTUBHOTO (pOHA C UCTIOJIb30BAaHUEM JI03UMETPA.

N3yuenue nornomienust 0eTa-4acTUI] AIIOMUHUEM.

Pa3nen 8. Di1eMeHTHI ACTPOHOMHUM U ACTPOPU3UKH.

Jransbl pasBuTus acrpoHomun. llpukiaaHoe 1 MUPOBO33peHYeCKOe

3HaYeHueacTpoHoMuu. Il pumeHUMOCTH 3aKOHOB QU3NKH /151 00bSICHEHUS

NMpUPOAbI KOCMUYECCKUX 00bEKTOB.
MGTOI[BI ACTPOHOMHNUYCCKHX I/ICCHGI[OBE[HPIﬁ. COBpeMeHHBIG OIITHYCCKHUC

TEJICCKOIIBI, PaIUOTEIIECKOIIbI, BHEaTMOC(hEpHast aCTPOHOMHUS.

Bun 3Bé3gnoro Heba. Co3Be3nus, sSipkve 3BE3MAbI, IUIAHETHI, UX BUIUMOE
JIBUYKECHUE.

ConHeuHas cucrema.

Counnrne. ConHeuHasi akTUBHOCTb. MIicTouHuK 3Heprun CoJiHIa U 3BE3.

3BE3/bI, X OCHOBHBIE XapaKTEPUCTUKH. J(MarpaMma «CeKTPAIbHBINA KIacc —
CBETUMOCTBY». 3BE3/Ibl TJIABHOW MOCIEAOBATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JUJISI 3BE3] TJIaBHOW IMOCJIEAOBATEIbHOCTH. BHYyTpeHHEEe CTpoeHHe
3B€31. COBpEMEHHBIEC TMPEJICTABICHUS O MPOUCXOXKICHUU U 3Bosrounu CoJHIA U
3BE31. DTaIbl )KU3HU 3BE3I.

Muieunsiii ITyTe — Hama ['amaktuka. Ilonokenume u auxenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku m kBasapbl. YEpHBIE ObIPBI B SApax
rajakTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa061a. Pazberanue rajakTuk.
Teopus bosnbmoro B3peiBa. PenukroBoe usinydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo0iieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus.

Habmronenust 3BE31HOr0 HebOa HEBOOPYKEHHBIM IJ1a30M C HCIOJIb30BaHUEM
KOMIIBIOTEPHBIX MPHUIOKECHUHN IS OTPEICIICHHS TOJIOKESHHUS HEOSCHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi CeBEpHOro MOJyIIapusi U SIPKUe
3BE3ILI.

HaGmonenuss B Teneckon JlyHBI, IJIaHET, TYMaHHOCTEW U 3BE3THBIX
CKOILJICHUU.



DU3NYeCKUN MPAKTUKYM.

Crioco0b1 n3mMepeHust GU3NMUECKUX BEIMYUH C HUCIOJIb30BAHUEM aHATOTOBBIX
U UU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AGCOIIIOTHBIE U OTHOCUTEIBHBIE MOTPEITHOCTU U3MEPEHUN (DU3NYECKUX BEIHUHUH.
OueHka rpaHull MOrPEIIHOCTEN.

IIpoBeneHrEe  KOCBEHHBIX H3MEPEHHW, HCCICIOBAHUM  3aBUCHUMOCTEMN
(¢u3nYecKuX BEIMYUH, TPOBEpPKa IMPEAJOKEHHBIX THUMOTE3 (BBIOOp U3 pador,
ONMCAaHHBIX B  TEMAaTUYECKUX  paszlenax «YUYCHHYECKUH  OSKCIEPUMEHT,
JabopaTopHbIe PabOTHI, TPAKTHKYM) ).

O06o01maronee NOBTOPEeHUeE.

O06001eHre u cucTeMaTu3alus CoAepKaHus pa3AesioB Kypca «MexaHuKay,
«MonekynsipHas ¢pu3zMKa U TEPMOJUHAMUKAY, «IJIEKTpoAUHaAMUKay, «Konebanus
U BOJHB», «OCHOBBI CHENUAIBHOWM TEOPUH OTHOCUTEIBHOCTHMY», «KBaHTOBas
puznka», « JIEMEHTbI aCTPOHOMHUH U aCTPOPUZUKI.

Pony Qusuku u acTpoHOMUM B SKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIbHON M 3TUYECKOM cepax AESITENIbHOCTH YEJI0BEKa, POJb U MECTO (PU3UKU
U aCTPOHOMHH B COBPEMEHHOM HAy4YHOW KapTHUHE MUpPA, 3HAUYEHUE ONMUCATEIbHOM,
CUCTEMATU3HUPYIOLIEH,  OOBSICHUTENBHOM W  NPOTHOCTHYECKOW  (DyHKIHMIA
(u3nueckoil Teopuu, poiib GU3NIECKON TeOprur B (POPMUPOBAHUU MPEACTABICHUI
0 ¢u3MUecKol KapTHHE MUpPA, MECTO (U3UUYECKONW KapTHHBI MHUpaA B OOILIEM PSIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEJICTABICHUN O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H.

N3yuenne «kypca ¢usuku yroyonéanoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS ¢ YUETOM COJEPKATENBHBIX MEXIPEIMETHBIX CBI3E€H ¢ KypcaMu
MaTeMaTUKu, OUOJOTUHU, XUMHH, reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnule noHAmMUA, CA3AHHBIE C U3YUEHUEM MEM OO0 HAYYHO20
NnO3HaHuA: SBICHWE, HAY4YHBIA (akT, THNore3a, (U3nyeckas BEIMYMHA, 3aKOH,
TEeOpHUsl, HAOIIOJAEHUE, HSKCIEPUMEHT, MOJICITUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHUM, U3MEPUTEIbHbBIE TPUOOPHI, ITUdpOBas 1adopaTopus.

Mamemamuka: peunieHUE CHCTEMbl YypaBHEHHH. TpUTrOHOMETpHUUYECKHE
(yHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO. BEKTOpPBI M MX NPOEKIMH Ha OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 3yeMeHTapHBIX GyHKIMA. [Ipu3Haku MOAOOMS TPEYTrOJIHLHUKOB,
OTpeIeJICHHE TUIOMIAIU TIIIOCKUX (GUryp i 00BbEMa TEll.

buonocua: >nekTpuyeckue SBICHUS B JKUBOW NpUpoOAE, KosieOaTeabHbIe
JIBWKEHUS B JKMBOM MPUPOJE, SKOJOTUYECKHE PUCKHM TPH MPOU3BOJICTBE
ANEKTPOIHEPIUH,  AJIEKTPOMATHUTHOE  3arpsA3HEHUE  OKpYyXkalolled  Cpelbl,
yAbTPa3ByKOBasi JUAarHOCTMKAa B MEAMIIMHE, ONTHYECKUE SBICHUS B KUBOM
IPUPOJE.

Xumusn: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUTMYECKasi CTPYKTYpa TBEPIBIX
T€J1, MEXaHWU3Mbl O0Opa30BaHUS KPUCTALIMYECKONM PpEIIETKH, CIEKTPaJbHBIN
aHanus.



T'eocpagpua: wmarHuTHBIE TOMIOCA 3€MIIM, 3aJ€KUM MAarHUTHBIX PYZ,
dboTochEMKa 3eMHOM MOBEPXHOCTH, cericmorpad.

Texnonocusn. TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpOoJBUTATENb SIKOOH, TeHepaTop MEPEMEHHOr0 TOKAa, WHIYKIMOHHAs Teub,
JVHHAM DJIEKTPOIIepeaad, dJIEKTPOABUIaTelb, paaap, paIuoNpUEMHUK, TEIEBU30D,
anTenHa, Tenedon, CBY-neupb, ynbTpa3ByKoBas JUArHOCTHKA B TEXHUKE,

MPOCKUMOHHBIA anmapar, BOJOKOHHAs ONTHKA, COJHEYHas Oatapes,
CITyTHUKOBBIE IPUEMHUKH, SIIEPHAS SHEPreTHKAa M JKOJIOTUYECKHE AaCIEKThl €€

pa3BUTHA.
INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOI'PAMMEBI 110
OU3UKE HA YPOBHE CPEJHETO OBIIEI'O

OBPA3OBAHUAIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pe3yJabTaTbl OCBOCHHS Y4yeOHOro mpeamera «Pu3nka»
JOJKHBI OTPaXaTh TOTOBHOCTh U CIIOCOOHOCTh 00yUaroIuXcs pyKOBOJCTBOBATHCS
c(OpPMUPOBAHHON BHYTPEHHEW NO3MIMENH JMYHOCTH, CHUCTEMOH ILI€HHOCTHBIX
OpUEHTalMl, TO3UTUBHBIX BHYTPEHHHX  YyO€XIEHUH, COOTBETCTBYIOIIMX
TPaJAULIMOHHBIM LIEHHOCTSIM POCCHUHCKOIO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
OMbITa M ONBITA ACSATEIBHOCTA B MPOLECCE PEATM3alMK OCHOBHBIX HANpaBIICHUN
BOCIIUTATEIBHON IE€ATEIbHOCTH, B TOM YHUCIIE B YACTH:

rPaXKAAHCKOT0 BOCIIMTAHUS:

e COPMHUPOBAHHOCTH TPAXKAAHCKON MO3ULMK 00YYAIOLIErocs Kak aKTUBHOIO
Y OTBETCTBEHHOTO YJI€HA POCCUNCKOro OOIIEeCTBa;

e IPUHATUE TPATUIMOHHBIX  OOIIEYEIOBEYECKUX TyMAHUCTUYECKUX U
JEMOKPaTHYECKUX LIEHHOCTEN;

¢ TOTOBHOCTh BECTH COBMECTHYIO AESTEIbHOCTh B MHTEpECaX I'Pa’KIaHCKOIO
oO1ecTBa, Yy4yacTBOBaTb B CaMOYINPABJICHUU B  00pa30BaTENIbHOM
OpraHu3alNy;

e YMEHHE B3aUMOJICHCTBOBATh C COLMAJIBLHBIMU HHCTUTYTaMU B COOTBETCTBUU

¢ UX QYHKIUSAMU U HA3HAYEHUEM;

¢ TOTOBHOCTBb K T'YMaHUTApPHOU U BOJIOHTEPCKOU ESATEIBHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHMSA

e ChOPMHUPOBAHHOCTH POCCUUCKOU Trpak1aHCKOU UJICHTUYHOCTH,

naTpUOTU3MA;

¢ [ICHHOCTHOE OTHOILIEHUWE K TOCYAapCTBEHHBIM CHMBOJIAM, IOCTHXKEHUSIM

POCCUMCKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:
e C)OPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHU S, ITUUECKOTO MTOBEJCHUS;
¢ CIIOCOOHOCTh OIIEHMBATh CUTYalUI0 U TMPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTHUPYSICh HAa MOpPaJIbHO-HPABCTBEHHbIE HOPMBI U ILIEHHOCTH, B TOM



YUCJIE B AEATEIBHOCTH YYEHOTO;
e OCO3HAHME JUYHOTO BKJIaJIa B IOCTPOCHUE YCTOWYMBOTO Oy TyIIEro.
3CTETUYECKOI0 BOCIIMTAHUA:
*3CTETUYECKOE OTHOUIEHWE K MHpPY, BKIIOYAs OCTETUKY HAYYHOIO
TBOPUYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIMTAHUA:
HHTEepeC K pa3invHbiM cepaM npodecCHOHAIBLHOU AeATEJbHOCTH, B TOM
yucJie CBA3aHHBIM ¢ (PM3MKON M TEXHMKOH, YMEHHE COBepIIATh O0CO3HAHHBLIM
BbIOOp Oyaymeil mpodeccur W peajnM30BbIBATH COOCTBEHHbIE KH3HEHHbBIE
IUIAHBI;
¢ TOTOBHOCTH M CLIOCOOHOCTH K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 001acTH
(GU3UKN HA IPOTSHKEHUU BCEH KU3HH.
JIKOJIOTHYECKOIr0 BOCIIMTAHUA
e C)OPMHUPOBAHHOCTh AKOJIOTUYECKON KYJIBTYpbI, OCO3HAHUE TI100aTBHOTO
XapaKTepa 3KOJOTUYECKHUX MTPOOIeM;
* [UIJAHUPOBAHUE U OCYLIECTBIICHUE NEUCTBUN B OKPYXKAIOILIECH cpele Ha
OCHOBE 3HAaHUA LIEJIEH YCTOMYMBOIO Pa3BUTHs YEJIOBEUECTBA;
* PACILIMPEHUE OIIbITA NEATEIBHOCTH DKOJIOIMYECKON HAIIPaBICHHOCTU Ha
OCHOBE MMEIOUIUXCS 3HAHUMU 10 (PU3HKE.
LEHHOCTH HAYYHOI'0 IIO3HAHUA:
e CQOPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;
*OCO3HAaHHE LIEHHOCTH HAyYHOW JEATEIIBHOCTH, IOTOBHOCTb B IIpOLECCE
U3y4YeHUs (PUBMKU OCYIIECTBIATh NPOEKTHYIO U HCCIEIOBATENbCKYIO
NEATEIbHOCTh UHAUBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE AeiiCTBHS
ba3oBble joruueckue qeMcCTBUSA:
e CAMOCTOSITEILHO  (OPMYJIMPOBATh M aKTyaJu3HpOBaTh  MPOOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
e OTIIPEACHATh LEIN ACSATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU KX
JIOCTHKCHMUS,
e BBIABJISAITH 3aKOHOMEPHOCTM UM MPOTUBOPEYMSI B  PacCMaTPUBAEMBIX
(UBUYECKUX SBJICHUSX;
e pa3zpabaThiBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHaIW3a MUMEIOIINXCS
MAaTEPUAIIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
¢ BHOCHUTh KOPPEKTHBBI B  JICSTEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIEJSM, OLIEHUBATh PUCKU TTOCIEICTBUN IESITEIbHOCTH;
e KOOPJIMHUPOBATh U  BBHITIONHATH pabOTy B  YCJIOBUSX PEAIBbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOCHCTBHUS;
 Pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX MPOOIIEM.



Ba3oBble ncciieqoBarTe/bCKUe JeiCTBUA.

e BJIAJICTh HAYYHON TEPMUHOJIOTUEH, KIIOUEBBIMU MOHITUSIMH U METOJIaMHU
duznyecKoil HayKu;

e BJIaJIETh HaBbIKAMH YUE€OHO-UCCIEA0BATEIbCKON U MPOEKTHOM 1EeATEIbHOCTH
B 00J1aCcTH (PM3UKHU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MOMCKY METOJIOB PellieHUs 3a7a4 (PU3NYECKOro COJIepKaHUs,
MIPUMEHEHUIO PA3JIMYHBIX METOJ0B MTO3HAHMUS;

eBJIQJETh BHUAAMHU [IEATCIBHOCTH MO TOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEpIpETalry, MpeoOpPa30BaHNUIO U MPUMEHEHHUIO B PA3IMYHBIX YUeOHBIX
CUTYyallMsIX, B TOM YHCJI€ MPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00JaCTH
buzukwy;

¢ BBISIBIIAITh TIPUYMHHO-CJICAICTBEHHBIC CBSI3M W AaKTyaJIM3UpPOBAThH 3ajady,
BBIJIBUTaTh TUIOTE3Yy €€ pElIeHUs, HaXOAWTh AapTyMEHThl A
JI0OKa3aTeIbCTBAa CBOMX YTBEPXKACHUM, 3aJaBaTh MapameTpbl U KPUTEPUU
pelieHus;

e QaHAJM3UPOBATH TMOJYYCHHBIE B XOJE PELICHHUS 3aJayu Ppe3yJbTaThl,
KPUTUYECKU OLICHUBATh UX JOCTOBEPHOCTH, TPOTHO3UPOBATH N3MEHEHHE B
HOBBIX YCIJIOBHSIX;

eCTaBUTh M (POPMYIHUPOBATH COOCTBEHHBIE 3aJayll B O0O0pa30BaTEIbHOU
JESTEIBHOCTH, B TOM YHCIIC TIPU U3YUYCHUH (PU3UKHU;

e 1aBaTh OIICHKY HOBBIM CUTYaIUsM, OLICHUBATh TPUOOPETEHHBIN OIBIT;

eYMETh TIEPEHOCUTHh 3HaHUS 10 (U3MKE B TPAKTUUECKYI0 00JacTh
KU3ZHEACATEITbHOCTH;

e YMETh HHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEIMETHBIX 00JIaCTelH;

e BBIJIBUTATh HOBBIE UJICH, TIPEjIaraTh OPUTMHAIBHBIE TOIXO0/Abl U PEIICHHUS;

e CTaBUTH NMPOOJIEMBI U 33]1a4H, TOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

Pabora ¢ undgopmanmeii:

e BJIAJICTh HABBIKAMU TOJydeHHs] HHGOpMAIMK (PU3UUECKOTO COACP>KaHUS W3
HWCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSATEIBHO OCYIIECTBIATh IOHUCK,
aHajn3, CHUCTEMAaTHU3AIMI0 W WHTEpHpeTanuio HHGOPMAIUU Pa3TUYHBIX
BHUJIOB U ()OPM MPEICTABICHUS,

e OIIEHUBATh JOCTOBEPHOCTH HH(POPMAIINH;

¢ ICTIONIB30BaTh  CpPEACTBA HMHGOPMAIIMOHHBIX HW  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUA B  PEUICHUWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX H
OpraHU3allMOHHBIX 3a7ad C COOIOJICHUEM TpeOOBaHUI SProOHOMUKH,
TEXHUKU O€30MacHOCTH, THUTHEHBI, PecypcocOepeKeHUs, MPaBOBBIX M
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON 0€3011aCHOCTH;

e CO3/I1aBaTh TEKCTHI (DU3UYECKOTO COJACpKAHUS B PA3IUUHBIX dopmarax ¢
y4€TOM Ha3HaueHus HHGOpPMAllUM U 1EJEBOM ayJuTOpHUM, BBIOUpas
ONTUMAJIbHYIO (POPMY MIPEJCTABIICHUS U BU3yAJIU3alIUH.

KoMMyHuKAaTHBHBIE YHHBEpPCAJIbHbIE YUeOHbIe 1eiiCTBHUSA:
OCYLIECTBJATH OOIIEeHHMe HA YpPOKax (U3MKM M BO BHE-YPOUYHOM



ACATCJIbHOCTH,
e paCrio3HaBaTb MPCAINIOCBIIKHU KOH(I)J'II/IKTHBIX CI/ITyaHI/Iﬁ n CMATr4aTh

KOH(JIMKTHI;

e pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOJIb30BaHUEM
SA3BIKOBBIX CPEJCTB;

e [IOHUMATh U MCHOJB30BATh MPEUMYLIECTBA KOMAHIHON U UHAUBUIAYAJIBHON
paboTHI;

e BRIOMpATh TEMAaTUKy U METOJbl COBMECTHBIX JEUCTBUI C y4€TOM OOLIUX
MHTEPECOB U BO3MOXKHOCTEN KaKI0TO YJICHA KOJUIEKTUBA,

e IPUHUMATh LI€JIM COBMECTHOW  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOODAUHUPOBATh JEUCTBUSA IO €€ JOCTHIKEHHUIO: COCTAaBIAATH IUIAH
NEUCTBUM, pacpeleNsiTh POJIA C YYETOM MHEHUN YYaCTHUKOB, 00CYXAaTh
pe3yJIbTaThl COBMECTHON padOTHI;

¢ OLICHMBAaTh KadeCTBO CBOETO BKJIAJa M Ka)XJOr0 y4YaCTHHKAa KOMAHJIbI B
oO1IMii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

eMIpE/UIaraTb HOBBIE IPOEKTHI, OLICHWBATh WJIEH C IO3ULHWH HOBU3HBI,
OpUTHMHAIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

¢ OCYLIECTBIISITh TO3UTUBHOE CTPATETHUYECKOE TMOBEACHUE B Pa3IMYHBIX

CUTyallMsIX, TPOSBIATH  TBOPYECTBO W  BOOOpPaKEHHUE, OBITH
UHUIUATUBHBIM.

PerynsiTuBHbIe YHUBepPcaJbHbIe YueOHbIe 1eiCTBUSA

Camoopranusanus:

e CAMOCTOSITEJILHO OCYLIECTBIIATH MMO3HABATENIbHYIO JESITENIBHOCTh B 00J1aCTH
(U3HKK U aCTPOHOMHUH, BBISIBIISITH IPOOJIEMBI, CTABUTh U (POPMYJIHPOBATH
COOCTBEHHEIC 3aJ1a4H;

¢ CAMOCTOSITEJIbHO COCTABJISITh IUIAH PELICHUS PAaCUETHBIX M KA4YE€CTBEHHBIX
3a/1ay, MJIaH BBINOJHEHUS MPAaKTUYECKONW padOThl ¢ YYETOM HMEKOUIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUH;

e 1aBaTh OLIEHKY HOBBIM CHUTYyaLUsIM;

e paCIIUPATH paMKU y4e€OHOTr0 peIMeTa Ha OCHOBE JINYHBIX MTPEANOYTEHUH;

e IeNIaTh OCO3HAHHBIA BHIOOpP, AapryMEHTHUPOBATH €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

e OLICHUBATh MPUOOPETEHHBIN OTIBIT;

¢ CIOCOOCTBOBATh (DOPMHUPOBAHUIO U TPOSBICHHUIO JPYAUIMA B 00JaCcTH
(U3MKH, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTeIbHBIA M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJIEKT:
AAaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBbI B [eSITCJIbHOCTD,

OLICHMBATH COOTBETCTBHE PE3YJbTATOB LEJAM;
eBJIAJICTh HABBIKAMH  TO3HABATEIILHOM  pe(diekcuu Kak  OCO3HAHMS

COBEPILIAEMBIX AEUCTBUN M MBICIUTEIBHBIX ITPOLIECCOB, UX PE3YJIBTATOB U
OCHOBAaHHUI;



* ICTIOJIb30BaTh TPUEMBI PEIICKCUU IS OLIEHKH CUTYalluH, BEIOOpa BEPHOTO

peuieHus;

e YMETh OILICHUBAaTh PUCKH U CBOCBPEMEHHO IPUHUMATh DPEIICHUS 10 X
CHUKEHUIO;

e IPUHUMATh MOTHUBBI W AapryMEHTHl JPYyTMX NPH aHAJIU3€ pPE3yIbTaTOB
NEATEIIbHOCTH;

o IPHHUMATH Ce0sI, TOHUMAas CBOM HEJIOCTATKH U JOCTOUHCTBA,;
e IPUHUMATh MOTHBBI W apryMEHTHl JPYTHX IIpH aHaJIH3€ pPEe3yJIbTaToB
IeSITeTbHOCTH;
e [IPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIHOKH.
B mporecce AOCTHKEHUS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUS IPOTPAMMBI TI0
¢usnke A1 ypoBHS CpPEAHEro OOIIeTO OO0pa30BaHMS Y OOYyYarOMIMXCS

COBEPIICHCTBYETCS AMOIMOHAJIbHBIN UHTEJUICKT, MpeAnoJiararonini
c(hOpPMHUPOBAHHOCTE:
e CAMOCO3HAHHU, BKJIIOYAOIIETO CIIOCOOHOCTh MMOHUMATh CBOE

HSMOLIMOHAIIBHOE COCTOSIHUE, BUJIETh HAIpPaBJICHUs Pa3BUTUSI COOCTBEHHOU
AMOIIMOHAJIBHOM C(hepbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJMPOBAHMS, BKJIIOYAIOIIET0 CaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IOBEJEHUE, CIIOCOOHOCTh aJalTUPOBATHCA K
AMOIIMOHAJIBHBIM HM3MEHEHUSIM M TPOSABISATH THOKOCTb, OBITh OTKPBITHIM
HOBOMY;

e BHyTPEHHEN MOTHBAIUH, BKIFOYAKOUIEH CTPEMIICHHE K JOCTHKEHUIO LIENH U
ycrnexy, ONTHMH3M, WHUIIMATUBHOCTb, YMEHHE JE€HCTBOBATh, UCXOAS W3
CBOHX BO3MOKHOCTEH;

eOMIIATUH, BKJIIOYAIOIIEH CHOCOOHOCTh MOHUMAaThb  SMOLMOHAIBHOE
COCTOSIHME JPYIMX, YYMTBIBaTh €ro IpH OCYILIECTBICHUU OOLICHMUS,
CIIOCOOHOCTH K COYYBCTBHIO M CONEPEKUBAHUIO;

e COLIMANIBHBIX ~ HAaBBIKOB,  BKJIIOYAIOLIMX  CIOCOOHOCTh  BBICTPAaMBATH
OTHOLIEHUSI C JPYTUMHU JIIOJbMH, 3a00THUTHCS, MPOSBISATH HMHTEPEC U
paspeniaTh KOHGIUKTHI.

I[TPEJIMETHBIE PE3VJIbTATEI

K xonity o6yuenus B 10 knacce npenMeTHbIe pe3yabTaThl HA YIITYOJIEHHOM YPOBHE
JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YUAIOIINUXCS YMEHUM:
eIOHUMATh  pOJIb  (U3UKHM B  SKOHOMUYECKOM, TEXHOJIOTHYECKOM,

OKOJIOTUYECKOM, COIMAIBbHOM W OJTUYECKOW cdepax AesTeNbHOCTU
4esioBeKa, poiib U MECTO (PU3UKU B COBPEMEHHOW HAyYHOU KapTHUHE MHUpa,
3HAUYEHHUE OMMCATENIbHOM, CHUCTEeMATU3UPYIOIIEeH, OOBSACHUTEIBLHON U
MPOTHOCTUYECKOW  (YHKIUHA  (PU3MYECKOH TEOpUU —  MEXaHUKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKHU, POJb (HU3UUECKOU TEOpHUH B
(dopMupOBaHNHU NPEACTABICHUN O (PU3NUECKON KapTHHE MHUPA;



e pa3JIMYaTh YCIOBHS MPUMEHUMOCTH MOJIeNeH (PU3NIECKUX TEJ U MPOIECCOB
(sBneHUI): MHepUUaNbHAs cucTeMa OTcu€ra, abCONIOTHO TBEPIOE TEO,
MaTepHalibHasi TOYKa, PABHOYCKOPEHHOE JIBU)KEHUE, CBOOOIHOE MaJIeHuE,
abcomoTHO ympyras aedopmaris, abCONMIOTHO yHpyroe U aOCOIIOTHO
HEYIpPYyroe CTOJIKHOBEHMS, MOJEIM ra3za, JKUJIKOCTH ¢ TBEPAOTO
(KpUCTAITMYECKOT0) TEJa, UICAIbHBIN ra3, TOUCUHbIN 3aps]l, OJTHOPOJIHOE
ANEKTPUUYECKOE MOJIE;

e pa3uyaTh YCJIOBHUS (TpaHHUlbI, OOJACTH) NPUMEHUMOCTH (U3HMUECKUX
3aKOHOB, TOHMMAaTh BCEOOMIMI xapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPAaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

e QHAJM3UPOBATh M OOBACHATH MEXAHUYECKUE TIPOIECChl U SIBJICHUS,
UCIIOJIb3YsI OCHOBHBIE TIOJIOXKEHHSI U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBUKEHUS, (HOPMYIbl KUHEMATUKH PaBHOYCKOPEHHOTO
JBYDKEHUs, TpeoOpa3oBanusa [amunes uisi CKOPOCTH M TEepeMEIeHUs,
3akOHbl HpIOTOHA, NpHUHIMI  OTHOCUTENBbHOCTH ['anmunes, 3akoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHHUSI UMITYJIbCA U MEXAaHUYECKOU
SHEPTUU, CBSI3b PabOTHl CHIIBI C U3MEHEHHUEM MEXAaHWYECKON HSHEPTUH,
yCIOBUSL paBHOBECHUS TBEPAOro Tena), NpPU OSTOM HCHOJIB30BAThH
MaTeMaTUYECKOe BBIpaXKEHUE 3aKOHOB, yYKa3bIBaTh yCJIOBUS
MIPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: MpeoOpa3zoBanuii [ anuses, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXPAHEHUS UMIIyJIbCa H
MEXaHUYECKOUN YHEPTUH, 3aKOHA BCEMUPHOTO TSITOTECHHUS;

¢ AHAJIM3UPOBATh U OOBSICHATH TEIUIOBBIE NMPOLIECCHI U SBJICHUS, HCIOIb3Ys
ocHoBHble moJoxkeHuss MKT u 3akoHbl MoONEKyJIsApHOU (uU3MKH U
TEPMOJMHAMUKN (CBSI3b JABJICHUS HWJEAJIbHOTO raza Cco CpelHen
KMHETUYECKOW DJHEPrMel TEIUIOBOIO JBHKEHUS W KOHIIEHTpaUWend €ro
MOJIEKYJ, CBS3b TEMIIEPATyphl BEIIECTBA CO CPEIHEW KUHETUYECKOU
DHEPruey TEIIOBOTO JBMKEHUS €ro YacCTHll, CBSA3b JABJICHUS UEAIBHOIO
raza C KOHLEHTPAalME MOJIEKYJl M €ro TEeMIEpPaTypod, ypaBHEHHE
MenneneeBa—KianeiipoHa, NeEpBbIM 3aKOH TEPMOJIUHAMUKH, 3aKOH

e COXpPAaHEHHsI SHEPrMM B TEIUIOBBIX IMpolleccax), MPU ITOM HCMOIb30BATh
MAaTEMATUYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIOBHUS
MIPUMEHUMOCTH ypaBHeHUsI MenneneeBa—KnaneipoHna;

e AHAJTU3UPOBATH U OOBSICHATH DJICKTPUUECKUE SIBJICHUS, UCTIOJIb3Ysl OCHOBHBIE
MOJIOKEHUs] U 3aKOHBI  DJIEKTPOJMHAMHUKHA  (3aKOH  COXpaHEHUs
3JIEKTPUYECKOTO 3apsja, 3aKOH Kyiona, MOTEHIUAIBHOCTh
AJIEKTPOCTATUYECKOrO0 MOJIsl, NPUHLMUI CYNEPHO3ULIHUN DIIEKTPUUECKHUX
MOJIEN, MPHU HTOM YKasbiBas YyCJIOBUA NPUMEHUMOCTH 3akoHa KyioHa, a
TAaKXK€ MPAKTUYECKH BAXKHBIE COOTHOIICHUS: 3aKOHbI OMa s y4dacTka
ey Y U1 3aMKHYTOM JJIEKTPUYECKOM uenu, 3akoH Jlxoyns—JIenua,
npaBuia Kupxroda, 3axorst @apanest 175 2IEKTPOIN3a);

¢ ONUCHIBATh (PU3MUECKHE TMPOILECCHl W SIBJICHUS, HWCIONB3Ysl BEIWYUHBI:



NepeMeNIEHUe, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€Ia U CUCTEMBI TEJ, CHIIA,
MOMEHT CWIbl, JaBJICHHWE, IIOTCHIMAJIbHAs DSHEPIUs, KUHETHUYECKas
SHEpPrusi, MEXaHU4ecKas 3Heprus, paboTa CUJIbl, LEHTPOCTPEMUTEIILHOE
YCKOPEHHE, CHJIA TSKECTH, CUJIa YNPYTOCTH, CUJa TPEHHS, MOIIHOCTD,
SHEPrus B3aUMOJECHCTBUA Tena ¢ 3eMi€id BOJNM3M €€ MOBEPXHOCTH,
SHEprus ynpyro naedopmManuy MPYKUHBI, KOJIWYECTBO TEIUIOTHI,
abconroTHasl TeMIieparypa Teia, paboTta B TEPMOAMHAMUKE, BHYTPEHHSS
SHEpPrusi HUACAIBHOTO OJHOATOMHOIO Ta3a, paboTa WJEaJbHOIO rasa,
OTHOCUTENBbHAS BIAXHOCTH Bo3ayxa, KIIJ[ wnmeambHOro TemioBoro
JBUTATEJISI; IEKTPUUECKOE MOJIE, HAMPSKEHHOCTh AJNEKTPUUECKOTO MOJIA,
HaNpsHKEHHOCTh MOJII TOYEYHOIO 3apsija WM 3apsDKEHHOro Iapa B
BaKyyM€ M B JHAIJEKTPUKE, MNOTEHUUAI 3JIEKTPOCTaTUYECKOIO TOJs,
Pa3HOCTh  IOTEHIMAJIOB, JJEKTPOJABIKYINAsl CWIa, CuUjla  TOKa,
HaIpsOKEHUE, MOIIHOCTh TOKa, JJIEKTpUYecKass EMKOCTh IIOCKOIO
KOHJIEHCATOpa, CONPOTHBJICHHE y4YacTKa LENH C IOCJIEN0BATEIbHBIM U
napaJjIeIbHBIM COCIMHEHUEM PE3UCTOPOB, SJHEPTHS JIEKTPUUECKOTO OIS
KOHJIEHCATOpa;

¢ O0BSACHATH OCOOEHHOCTH MPOTEKaHUs (PU3MUECKUX SBJICHHUI: MEXaHUYECKOE
JBUYKEHUE, TEIJIOBOE JBM)KEHHE YaCTHI] BEILIECTBA, TEINIOBOE PABHOBECHE,
OpOoyHOBCKOE  JBIWXKEHHUE, aUPQPy3usa, HCHApPEHHE, KHUIIEHHE U
KOHJEHCAuus, IUIAaBJICHUWE W KPUCTAUIM3aUus,  HAIPAaBICHHOCThb
TEIUIONIepEaaut, ICKTPU3ALUs TeJl, SKBUIIOTEHIMAIBHOCTh TOBEPXHOCTH
3apsPKEHHOTO TPOBOJIHUKA;

* IPOBOANTH HMCCIEIOBAHUE 3aBUCHUMOCTUA OJHOM (PM3MYECKOW BEITMYUHBI OT
OpPYrol C  HCHOJb30BAaHUEM  IMPSAMBIX  HU3MEPEHHW, TIPU  OTOM
KOHCTPYMpPOBaTh YCTAHOBKY, (DUKCHpOBaTh pe3yJbTaThl IMOJIYYEHHON
3aBUCHUMOCTH (DPU3MUECKUX BEJMYMH B BUIE I'paUKOB C yUETOM

¢ a0COIOTHBIX TOTPEIIHOCTENH H3MEpPEHUH, JelaTh BBIBOJBI MO pe3yibTaTam
UCCIIEOBAHNS;

¢ IPOBOJNTH KOCBEHHBIE U3MEpPEHUS (U3UYECKUX BEIUYUH, IPU ITOM
BBIOMPATh ONTUMAJIBHBIA METOJ] U3MEPEHHs, OICHUBATh aOCOIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;

¢ IPOBOJIUTH OIBITHI O MPOBEPKE MPEAJIONKEHHONW TUIOTE3bl: TIAaHUPOBATH
AKCIEPUMEHT, COOUPATh IKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJYyYEHHbIE PpE3yJIbTaThl M JENaTh BBIBOJ O CTaTyc€ MPEII0KEHHOU
TUIIOTE3bL;

e COOJIIO/IaTh TIpaBUjia OE30MaCHOTO TPyJa MPHU MPOBEACHUN HCCIICOBAHUIN B
paMKax  y4yeOHOro  B3KCHepUMeHTa, [MpakTUKymMa U  ydeOHo-
VCCJIEAOBATEIIbCKOM W TIPOCKTHOM JEATENBHOCTH C HCIOJIb30BAHUEM
M3MEPUTEILHBIX YCTPOUCTB U TAOOPATOPHOTO 000PYTIOBAHUS;

epElIaTh PACYETHBIE 3aJa4d C SIBHO 3aJJaHHOM W HESIBHO 3aJIaHHOU
(du3nyuecKoil MOJIENbI0: Ha OCHOBAHMM aHAJW3a YCJIOBHUS OOOCHOBBIBATH



BBIOOp (U3MYECKOW MOJenM, OTBeYaromeld TpeOOBaHUSIM 3aJadd,
OPUMEHSTh  (POPMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH W  IOCTYJaThl
bU3UYECKUX TEOpPUH MpPH HCMOJb30BAHUM MAaTEMaTUYECKUX METOJIOB
peIIeHus 3a/1a4, MPOBOIUTh pacuEThl HA OCHOBAHUHM WMEIOIINUXCS TAHHBIX,
aHAM3UPOBATh PE3YJIbTaThl W KOPPEKTUPOBATH METOABI PEIICHUS C
Y4ETOM MOTYYCHHBIX PE3yJIbTATOB;

e peIIaTh KA4€CTBEHHBIC 337291, TPEOYIOIMNE MPUMEHEHHS 3HAHUA U3 Pa3HBIX
pazienoB Kypca (U3MKH, a TaK)Ke HHTErpalliyd 3HAaHUK W3 JIPYrux
peAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUMBATh JIOTHYECKYIO
IIETIOYKY PacCyXJICHUHN ¢ ONOPON Ha U3yYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH
U pu3NYECKUe SABICHUS;

¢ ICTIONIb30BaTh ~TEOPETHYCCKUE 3HAHUSA IS OOBSICHCHHS OCHOBHBIX
MIPUHITUTIOB pabOTHl M3MEPUTEIBHBIX PUOOPOB, TEXHUUECKHX YCTPONCTB
U TEXHOJIOTHYECKHX ITPOIIECCOB;

e IPUBOAUTH MPUMEPHI BKJIaJIa POCCHUUCKUX U 3apyOEIKHBIX YUEHBIX-(DHU3UKOB
B pa3BUTHE HayKH, B OOBSACHEHHE IPOIIECCOB OKPYXKAIOIIETO MHUpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

e AHAIM3UPOBATHh W OICHUBATH TOCIEJACTBUS OBITOBOM M MPOM3BOJCTBEHHOMN
NEATeIbHOCTH YEJIOBEKAa, CBSI3aHHOM C (U3WYECKUMHU IPOIECCaMH, C
MO3UIIMI AKOJOTUUECKON O€301IaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MIPUPOIOTIOIL30BAHAH, & TAK)KE PasyMHOM HCIIOJIb30BAHUM JTOCTHKCHUM
HAYKM W TEXHOJOTHM [JI JAIBHEWIIETO PAa3BUTUSA YEIOBEYECKOTO
00111eCTBa;



e IPUMEHSATH Pa3IUYHbIE CHOCOOBI paboThl ¢ MHpOpManuend (QU3NIECKOTO
COJEp)KaHUsl C MHCIOJIB30BAaHUEM COBPEMEHHBIX HH(OPMALMOHHBIX
TEXHOJIOTMM, IIPU 3TOM HCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIOHHBIE
TEXHOJIOTMM MJI1 TIOWUCKA, NepepabOTKM U NPEIbsABICHHUS Yy4eOHOU WU
HAYYHO-TIOMYJISIPHON MH(OpMaIMK, CTPYKTYPUPOBAHUS U WHTEPIIPETALINU
uH(pOpMaIlMK, TMOJYYCHHON U3 pa3lIUYHBIX HCTOYHUKOB, KPUTHUYECKH
aHAJIM3UPOBaTh  NOJIY4YaeMyr0  HMHPOpMALUI0O U OLEHUBAaThb €€
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCSA 3HAHWUU, TaK U Ha OCHOBE
aHaJlM3a UCTOYHUKA UH(popManuu;

o IPOSIBIIATH OpraHU3aIOHHBIC u MO3HABATEJIbHBIC YMEHHUS
CaMOCTOSITENIFHOTO ~ MPUOOpPETEeHHs] HOBBIX 3HAaHUM B Mpoliecce
BBITIOJTHEHUSI IPOCKTHBIX U yUeOHO-HUCCIIEI0OBATENIbCKUX padoT;

epaboTaTh B TPYMIE C HCHOJHEHHEM PA3IMYHBIX COIHMAIBHBIX PpOJIEH,
TUTAHUPOBATh PabOTy TPYMIBI, PAIMOHATFHO PACTIPEACIIATh ACITEIbHOCTD
B HECTaHJAPTHBIX CHUTYyalMsIX, aJ€KBATHO OIICHMBATH BKJIAJl KaXJOTO U3
YYaCTHUKOB TPYIIIbI B pEIICHUE pacCMaTpUBaeMON IPOOIIEMBI;

* IPOSIBJISITH MOTUBALMIO K Oynymield mpodecCHuoHaNbHON NEATENbHOCTH 10
CIEUUATBHOCTIM (PU3UKO-TEXHUUECKOTO MPOUIISL.

K xonmy oOyuenus B 11 knacce mpenMeTHble pe3ynbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh c(pOPMHUPOBAHHOCTH y 00YUYaIOIIUXCSl YMEHU:

e IOHUMAaTh POJib (PU3UKH B SKOHOMHUYECKOM, TEXHOIOTMUECKOH, COI[MAIbHOM
U ATUYECKOUN cdepax NesTeTbHOCTH 4YelIOBEKa, POJib U MECTO (PU3MKH B
COBPEMEHHOW HAyYHOW KapTUHE MUPA, POJIb ACTPOHOMHH B MPAKTUYECKOU
NEeSATEIBbHOCTH YENIOBEKAa U JalbHEHIIEM HAyYHO-TEXHUYECKOM Pa3BUTHH,
3HAUYCHHUE OIHCATENIbHON, CHCTEeMATH3UPYIOIIeH, OOBSCHUTEILHON U
MPOTHOCTHYECKOW (YHKIUM (U3UYECKON TEOpUU — DIIEKTPOAMHAMUKH,
CHEUUaIbHOM TEOPUU OTHOCHUTEIIbHOCTH, KBAaHTOBOW (DU3HMKH, POJIb
¢usnueckoil Teopur B (POPMHUPOBAHMU MPEACTABICHUNA O (pU3MUYECKON
KapTUHE MHpA, MECTO (PU3MYECKOW KapTUHBI MuUpa B O00mIeM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE;

e pa3NUy4aTh YCIOBHSI NPUMEHUMOCTH Mojieel (pU3nUecKux Tea U MPOLEecCoB
(ssB7IEHUI): OHOPOJHOE AIEKTPUUECKOE U OJTHOPOJHOE MArHUTHOE MOJIS,
rapMOHUYECKHE KOJeOaHMs, MaTeMaTUYeCKU MAaATHUK, WICaTbHBINA
MPYKUHHBII MAasITHUK, rapMOHUYECKHE BOJIHBI, UJeabHBIN
Kosie0aTeNbHbIN KOHTYp, TOHKAs JIMH3a, MOJIeNIel aTOMa, aTOMHOT'O 1pa U
KBaHTOBOM MOJICJIM CBETA;

e pa3nuyaTh yCIOBHS (TpaHULbl, OOJACTH) NPUMEHUMOCTH (U3UUYECKUX
3aKOHOB, TOHMUMAaTh BCEOOHIMI xapakTep (yHIAAMEHTAIbHBIX 3aKOHOB U
OrPaHUYEHHOCTb HUCIIOIb30BAaHUS YACTHBIX 3aKOHOB;



e AHAIM3UPOBATh W OOBSICHATH DJIEKTPOMArHUTHBIE MPOIECCHI U SIBICHUSA,
UCIIOJb3Ysd OCHOBHBIE TIOJIOKEHHSI M 3aKOHBl DJJIEKTPOJMHAMUKH U
CHEelUaIbHOM  TEOpUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOrO 3apsiga, cuina Ammnepa, cwina JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WHAyKumMu, npaBwio Jlenma, cBs3p  DJIC
CAMOMHJIYKIIMM B DJIEMEHTE DJJEKTPUUECKON I1ENU CO CKOPOCTHIO
U3MEHEHUSI  CHJIbl  TOKAa,  TOCTYJaTbl  CHEUUAJIbHOW  TEOpUH
OTHOCUTEIBLHOCTH DUHIITEHHA);

e AHAIM3UPOBATh U OOBSICHATH KBAaHTOBBIC MPOIECCHI U SBICHUS, HCIIOIL3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHeHHME  OWHINTEHHAa A
doroaddekra, mepBbIi W BTOpOW mocTynatel bopa, mpuHIMI
COOTHOIIICHMsI HeompeaenéHHocTel ['eifsenOepra, 3aKOHBI COXpaHEHUS
3apsiIOBOTO U MAacCOBOTO YHCENI U SHEPTUU B SIEPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOIO pacriajia);

¢ OMMUCHIBATh (PUBUYECKHUE TIPOIECChl W SIBJICHUS, HUCIOJb3YySd BEIWYUHBI:
HanpsHKEHHOCTD AJIEKTPUUYECKOTO T0JISI, OTEHIIUAN JIEKTPOCTATUYECKOTO
NoJisl, Pa3HOCTh IOTEHUUAJIOB, SJICKTPOJBWXKYILAs CUJIA, HHIYKIUA
MAarHuTHOTO TMOJSl, MarHUTHBIM MOTOK, cuia AmIiepa, UHAYKTUBHOCTb,
ANEKTPOABMIKYIIAS CHUJa CAMOMHIYKIHMH, SHEPTryUs MArHUTHOTO TIOJIS
MPOBOJAHUKA C TOKOM, PEISTUBUCTCKUM WMITYJIbC, TOJIHAS HHEPIus,
SHEPrus TOKOS CBOOOJHOW YACTHIIBI, SHEPrUsi U UMIYJIbC (HOTOHA,
MacCOBO€ YMCIIO U 3apAJl A]1pa, SHEPTUS CBSI3U S/Ipa;

¢ OOBSICHATD O0COOEHHOCTH IPOTEKAHUS bu3nUecKux SIBJICHUU:
AIIEKTPOMATrHUTHAS UHIYKIIHSI, CAMOUHIYKIIUSI, pE30HAHC, HHTEephEpEHITUS
BOJIH, Judpakius, JIUCIEpCHsi, TIOJIHOE BHYTPEHHEE OTPaKEHUE,
dotoanektpuueckuit 3pdext (dhororddexrt), anbda- u OeTa-pacnaabl
anep, raMMa-u3JIydeHue siiep, (U3MuecKue MPUHIUIBI CHEKTPaIbHOTO
aHanu3a u paboThI Ja3epa;

e OTIPENICNATh HANpaBiICHWE WHAYKIIMM MAarHUTHOTO TOJISI TMPOBOJHUKA C
TOKOM, CHJIbI AMIiepa u cuibl JIopeHna;

e CTPOUTH U300paKeHUe, CO3aBaeMOe TIIOCKUM 3€pKaJIOM, TOHKOM JIMH30M, U
pPacCUUTHIBATH €70 XapaKTEPUCTUKU;

e IPUMEHATH OCHOBOIMOJIATAIOIINE ACTPOHOMHUYECKUE TOHSITHUSL, TEOPUU U
3aKOHBI JJI1 aHaiu3a MW  OOBACHEHUS (DU3NUECKUX MPOIECCOB,
MIPOUCXOJAIINX B 3BE3/1aX, B 3BE3NHBIX CHUCTEMAX, B MEKIAIAKTUUYECCKOU
cpene; ABMKEHUSI HEOSCHBIX TeJl, DBOJIFOIUH 3BE3] M BeelleHHOMH;

e IPOBOANTH HUCCJICAOBAHME 3aBUCHUMOCTEH (PU3MUECKHX BEJIMYHMH C
WCIIOJB30BAaHUEM TMPSIMBIX HM3MEPEHHM, MpPU HSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (PMKCHPOBATH PE3yJbTAThl MOJYYCHHOW 3aBUCUMOCTH



(¢u3nyecKux BEIMYMH B BHAE TpaQUKOB C YYETOM aOCOIIOTHBIX
HOTPEIIHOCTE  W3MEPEHHUH, JeJaTb  BbIBOJABI IO  pe3yjbTaTam
UCCIIEIOBaHMSI;

¢ IPOBOJIUTh KOCBEHHbIE HU3MEPEHUsS (U3MUECKUX BEJIUYMH, IPU OSTOM
BBIOMpATh ONTUMANBHBIA METOJ W3MEpPEHHs, OILICHUBATh aOCONIOTHBIC U
OTHOCHTEJIbHBIE ITOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;

* IPOBOJUTH ONBITHI IO HPOBEPKE MPEAJIOKEHHON T'MIOTE3bl: MJIaHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJIy4YE€HHBIE PE3yNbTaThl M JIelaTh BBIBOJ O CTaTyce MPEIOKECHHON
THIIOTE3HI;

e OIIUCBIBATH METO/IbI ITOJIyUEHHUSI HAYYHBIX aCTPOHOMHUYECKHUX 3HAHU;

e cOOJIIOIaTh TIpaBUiia OE30MACHOTO TPyJa MPHU MPOBEACHUH HCCIICIOBAaHUN B
paMKax  y4yeOHOro  BSKCHEpHUMEHTa, MpakTUKymMa W  y4eOHo-
HCCIIEIOBATEIILCKOM M TPOEKTHOW JAEATEIBHOCTH C HCHOJIb30BAHUEM
MU3MEPUTEIIbHBIX YCTPOUCTB U Ja00paTOPHOro 000pyAOBaAHUS;

epemiaTh pacu€THBIC 3aJaud C SBHO 3aJaHHOM M HEABHO 3aJaHHOMN
(¢u3znyeckol MOJENbI0: HAa OCHOBAaHMM aHaju3a YCIOBHUS BBIOWpAThH
¢usnyeckue MoJeNnd, OTBEYaroIMe TpeOOBaHMSIM 3a/lad, MPUMEHATH
(GopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3NUECKUX TEOpUi
OpU  KCIOJNb30BAaHUM MaTEeMaTHMYECKUX METOJIOB pElIeHUs 3ajad,
IPOBOJUTH PAcUEThl HA OCHOBAaHUM MMEIOLIUXCS JTAHHBIX, AaHAJTM3UPOBATH
pe3yNbTaThl U KOPPEKTHPOBATH METOBI PEIICHUS C YUETOM MOTYYCHHBIX
pe3yNbTaToB;

e pemIaTh Ka4eCTBEHHBIC 3aa49H, TPeOYIOIe MPUMEHEHUS 3HAHUIA U3 Pa3HbBIX
pa3nenoB Kypca (U3MKHM, a TaKKe HMHTErpaldd 3HaHUM M3 APYyTUx
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTpaMBaTh JIOTHYECKYIO
IEMOYKY PacCyKJIEeHUI C ONOPOI Ha N3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3MYECKue SBIICHNUS,

¢ ICTIOJIB30BaTh ~TEOPETHUUECKHE 3HAaHUS i1 OOBACHEHUS OCHOBHBIX
OPUHLUIIOB pabOThl U3MEPUTENIbHBIX MPUOOPOB, TEXHUYECKUX YCTPOWUCTB
U TEXHOJIOTUYECKUX MTPOLIECCOB;

e IPUBOJIUTH MPUMEPHI BKJIaJJa POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKH, B OOBSCHEHHE IMPOLIECCOB OKPYXKAIOUIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUA;

e AHATTU3MPOBATh U OIIEHWBAThH MOCJEACTBUS OBITOBOW M MPOM3BOJICTBEHHOM
JCSTEIbHOCTH 4YeJIOBEKa, CBSA3aHHOW C (PU3WYECKUMH TPOIECCaMU, C
MO3UINI SKOJOTHYECKON 0€30IacCHOCTH, MPEACTABICHUH O pallMOHAILHOM
PUPOIONIONB30BAaHUH, a TaKXKE Pa3yMHOM HCIOJB30BAaHUU JTOCTHKEHUUN



HAayKd W TEXHOJOTMU JUIg JAalbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00IIIECTBA;

e IPUMEHSATH PA3IUYHbIE CIMOCOOBI paboThl ¢ HHPOpMaIe (HU3UUECKOro
COJIEp)KaHUsI C HCIOJIB30BAHMEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTMM, IPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTMM JJI1 TIOUCKA, NepepalOTKU U NPEIbsABICHHUS Yy4yeOHOU WU
Hay4YHO-TIOMYJISIPHON MH(OpMAaLUY, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
uH(pOpMaIlMK, TOJYYCHHON U3 pa3IMYHBIX HCTOYHUKOB, KPUTHUUYECKH
aHAJIM3UPOBATh  TMOJIy4YaeMyl0  HMHPOpMAIMI0O W OICHHBATh €&
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCA 3HAHUN, TaK U Ha OCHOBE
aHaJIM3a UCTOYHUKA UH(OpMaLINY;

o IPOSIBIIATH OpraHU3alHOHHBIE U MO3HABaTEJIbHbBIE yYMEHUS
CaMOCTOSATENIbHOTO  NMPUOOpPETEHHs HOBBIX 3HAHUM B MpoUecce
BBINIOJIHEHHSI IPOEKTHBIX U y4eOHO-UCCIIEI0OBATENBCKUX padoT;

epaboTaTh B TpYNINE C HCHOJHEHUEM PA3IUYHBIX COLMAIBHBIX pOJIEH,
IUTAaHUPOBATh PabOTy TPYMIIbI, PAllMOHATIBHO PACIPEAEIATh EATEIbHOCTh
B HECTAHJAPTHBIX CUTYalMsIX, aJ€KBATHO OLEHUBATH BKJAJ Ka)XJOro W3
YYACTHUKOB T'PYIIBI B pEHIEHUE PAaCCMATPUBAEMON MTPOOIIEMBI;

* IPOSIBJISITh MOTUBALMIO K Oynyiield mpodecCHuoHANbHOM NEATENbHOCTH 1O
CHELUATBHOCTIM (PU3UKO-TEXHUUYECKOTO MPOdUIIs.



TEMATHYECKOE IIJNTAHUPOBAHHUE

10 KUIIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaunMeHoBaHMe pa3je/ioB U TeM (uudpossbie)
KourpoJusbnbie | IIpakTHyeckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pasnea 1. HAYUHBIA METO/I IIO3HAHUWSA ITPUPO/IBI
1.1 Hayunblif MeTo1 TO3HAHUS IPUPOIBI 6
Hroro no pazneny 6
Pasznea 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOTO Tena 5 1
2.4 3aKOHBI COXpPAHEHUS B MEXaHUKE 10
Hroro no paszneny 35
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPUH 15
3.2 Tepmonuuamuka. TerioBbie MaITMHBI 20 1
33 ArperaTHble cOCTOsIHUS BeriecTBa. Pa3oBble 14 1
nepexoabl
Hroro o pasnueny 49
Paznen 4. JJIEKTPOAUHAMUKA
41 DNeKTpUUEcKoe 1oJje 24 1




4.2 [TocTOSIHHBIN AIIEKTPUUECKUI TOK 24
4.3 Toku B pa3auuHBIX cpeax 6
Uroro no pazaeny o4
Pasznen 5. PUSHUECKH IPAKTUKYM
51 Du3nYecKuil MPaKTHKyM 16 16
Hroro o pazaeny 16
PezepBHOE BpeMms 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 170 16




11 KJIACC

KoanuyecTBO 4acos DJIeKTPOHHbBIE
HaunmeHnoBanue pa3jieioB H TeM nudpoBLIe
Ne i/ P Kourpoabnbie | IIpakTuyeckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3znea 1. 9JIEKTPOAUMHAMMUKA
1.1 MaruunTtHoe noe 14
1.2 DJIEKTpOMarHuTHask UHAYKLIHS 13 1
Htoro no pazneny 27
Pa3zpnen 2. KOJJEBAHUS U BOJIHbI
2.1 Mexanndeckue KojaeOaHus 10
2.2 DNeKTpOMarHUTHbBIE KOJIEOaHUS 15
53 MexaHu4yeckue 1 3JeKTPOMarHuTHbIE 10 1
BOJIHEI
2.4 Omruka 25 1
Hroro mo pazneny 60

Paznea 3. OCHOBBI CIIELIUAJIBHOM TEOPUY OTHOCUTEJBHOCTH

3.1 OcuoBrel CTO 5 1
Wroro o pazaeny 5
Paznen 4. KBAHTOBAS ®U3UKA

41 KopmyckynspHo-BOTHOBOH Tyau3m 15

4.2 ®uzrka aToma

4.3 ®dwu3mKa aTOMHOTO Spa | AJIEMEHTAPHBIX




YaCTHUIL

Hroro no pazneny

25

Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

51 DJIEMEHTHI aCTPOHOMUH B aCTPOPU3UKH 12
Hroro o pazaeny 12
Paznen 6. PUSHUECKHUN TPAKTUKYM
6.1 ®uznyeckuil MpaKTUKyM 16 16
Hroro mo paszneny 16
Paznen 7. OBOBIAIOHEE IOBTOPEHUE
CucremaTtu3zanus u 06o01IeHne
71 NPEMETHOTO COJICPYKAHHS U OIIbITa 15
' NeSITeTbHOCTH, IPUOOPETEHHOTO MIPH
u3yueHnu kypca gusuku 10 — 11 knaccos
Uroro mo pazaeny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




HOYPOYHOE IIVTIAHUPOBAHHUE

10 KUIIACC
KoanyecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uugposbie
n/n Tema ypoka Bcero Kontpoarnste (- IIpaxTudeckue U3yuyeHus | oOpa3oBaTejbHbIE
padoThI padoThI pecypesI
1 ®dusuka — pyHIaMeHTalIbHAsA HAayKa O 1
pUpoIe
2 HayuHblii MeTOT TO3HAHUS U METOJIbI 1
uccieoBaHus (PU3NICCKUX SIBICHHMA
DKCIepUMEHT U Teopus B Mpoliecce
3 mo3HaHus npupoasl. Habmoaenue u 1
SKCIIEPUMEHT B (pu3mKe
4 Crioco0ObI n3MepeHHs PU3NIECKUX BETUINH 1
AOGCOIOTHAS M OTHOCUTEIbHAS
5 MOTPELIHOCTH U3MepeHuil pusnueckux 1
BEJIMYUH
MonenupoBanue B ¢pusuke. Ponb u mecto
6 ¢u3UKN B JOPMUPOBAHUU COBPEMEHHOM 1
HAyYHOUW KapTUHBI MUPa, B IPAKTUUECKOI
NEeATEIbHOCTH JIFOIEH
Mexanunueckoe nBmwxkeHue. Cucrema
7 orcyeta. OTHOCUTENLHOCTh MEXaHHYECKOTO 1
nerkerws. [Ipsmas u oOpaTHas 3a1a9u
MEXaHHUKH
8 Pannyc-BekTop MaTepualbHONU TOUKH, €TO 1

MMPpOCKIHU HA OCH KOOPAUHAT. TpaCKTopI/IH.




[Tepememenue. Ckopocts. MIX mpoekiuu Ha
OCH KOOpJIUHAT

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.
I'paduueckoe onucaHrue paBHOMEPHOTO
MPSMOJIMHEMHOTO ABUKECHUS

10

CiioxeHue nepeMenieHuid U CKOpoCTei.
Pemrenue 3anau

11

HepaBnomepHoe nBuxenne. MrHoBeHHas
CKOpOCTh. Y ckopenue. IIpsmonuneitnoe
ABWIKCHUC C TIOCTOSAHHBIM YCKOPCHUCM

12

I'paduyeckoe onrcanue NpSIMOIMHEHHOTO
JBIKEHUS C TOCTOSTHHBIM YCKOPEHUEM

13

CroOoaHoe majienre. Y CKOpeHue
CcBOOOHOTO MajcHMs. 3aBUCHMOCTD
KOOpJUHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHH U UX rpauKu

14

JIBr>keHue Tesia, OpOIIeHHOTO MO YIJIOM K
TOPU30HTY

15

Kpuonunelinoe nsuxenue. J[BukeHue 1o
OKPY>KHOCTH. YTJIOBasi U JUHEWHAsS
ckopocts. [lepnon n wacrora.
LlenTpocTpeMUTEIBHOE U MOJHOE
YCKOpEHUE

16

KonTponbnas pabota mo Teme
"Kuuemartuka"

17

[TepsrIii 3ak0H HptoToHa. MHEpLManbHbIE
cucremsl orcuéra. [IpuHiun
OTHOCHUTEIbHOCTH I anmmmes.




HewnnepuuanpHble cucTeMbl OTCYETA

Cuna. PaBHoelicTByOIIas cuiia. Bropoit

18
3akoH Herorona. Macca

19 B3aumoneiictue ten. Tperuil 3akoH
HrroTrona

20 [Ipunuun cynepno3uiuu cui. Pemenue
3a/1a4y Ha MPUMEHEHHE 3aKOHOB HploToHA
3aKOH BCEMUPHOI'O TATOTEHUS.

21 DKBUBAJICHTHOCTh I'PABUTAIIMOHHON U
WHEPTHOMN MacChl

99 Cuia TSKECTH U YCKOPEHUE CBOOOTHOTO
najgeHust
JIBmkeHne HeOECHBIX TN B UX

23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KocMHUYecKasi CkopocTh. 3akoHbl Kemnepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec Tena
Cuna tpenus. [Ipupona u BUaBI CUI

25 TpeHus. [[BuxKeHue B )KUAKOCTHU U Tase ¢
y4€TOM CHUJIBI COTIPOTUBIICHUS CPEIIBI

26 Jasnenue. ['uapocraTnyeckoe JaBjICHUE.
Cuna Apxumena
AOGCOJIFOTHO TBEPJIOE TEIIO.

27 IloctynaTtensHoe U BpaliaTeinbHOe
JBUKEHUE TBEPAOTO Tela

28 MoOMEHT CHJIBEI OTHOCUTEIILHO OCH
BpateHus. [lneuo cumsr

29 CrnosxeHue cui, MPUIOKEHHBIX K TBEPAOMY




teny. LlenTp Tsxectu Tena. Y cioBus
paBHOBECHS TBEPAOTO Teia. Buapl
paBHOBECHS

30

Pemenue 3anau

31

Kontposbnas padora o reme "JluHamuka.
Cratuka TBepaoro tena"

32

NMinynsc MmaTepualbHONM TOYKH, CUCTEMBI
MarepuanbHbIX Touek. LlenTp mace
CUCTEMBI MaTepUalbHbIX TOUeK. Teopema o
JBUKEHUM LIEHTPA Macc

33

I/IMHYJII)C CHJIbI 1 USMCHCHUC UMITYJIbCA
Teaa. 3aKoH COXpPAHCHUS UMITYJIbCA.
PeakTuBHOE JABHOXKCHUC

34

MoOMeHT UMITyJIbCa MaTepUaAIbHONW TOUKH.
[IpeacraBnenue o COXpaHEHMM MOMEHTA
HMITYJIbCa B IICHTPAJIbHBIX IMOJIAX

35

Pemenue 3agau

36

PaGora cuibl Ha MajOM U HA KOHEYHOM
nepemereHnu. I'papuueckoe
IpeJCcTaBIeHUE paboThl CUIIbI. MOIIIHOCTh
CHJIBI

37

Kunernueckas sneprus. Teopema 00
N3MEHEHUN KHHETUUECKOH OHCPIrun
MaTepUaIbHOU TOUKH

38

HOTCHHI/IaJ'H)HI)Ie 1 HCMMOTCHIIUAJIBHBIC
CHIJIBI. HOTGHI_II/IB.HBHBJI OHEPIus. BTOpaH
KOCMHUYECCKasA CKOPOCTb

39

Tpetbst kKocMuueckast ckopocTb. CBsI3b




paGOTH HCIIOTCHIMAJIBbHBIX CHUJI C
U3MEHEHHEM MEXaHHMYSCKOM OHCPIrun
CHCTEMBI TeIl. 3aKOH COXpPaHCHUMA
MEXaHUYeCKOM OQHCPIrun

Yupyrue u Heynpyrue CTOIKHOBEHUS.

40 VYpaBuenue bepuyinu 11t uneanbHOM
KHUJKOCTU

41 KonTpomnpHas padota 1o Teme "3aKoHBI
COXpaHEHUs B ME€XaHUKe"
Pa3BuTHe npeacTaBieHuii o mpupoe

42 tertoTel. OcHoBHBIE nonokeHus MKT.
Juddysus. BpoyHoBckoe nBrkeHUE
CtpoeHnue raz000pa3HbIX, KUIKUX U

43 TBEPAbIX TeJ. XapaKTep JABUKECHUS U
B3aMMO/ICHCTBUS YACTHI] BEIIECTBA
Macca u pazmepsl MOJIEKYJT (aTOMOB).

44 Komnuectso BemectBa. [locrosinnast
ABoraapo

45 Temneparypa. TemnoBoe paBHOBECHE.
Tkana [enbcus

46 Pemenue 3amau

47 WUneanbHblii ra3. 'a3oBble 3aKOHEI

48 Ypasuenue Menpaeneera-Knaneripona.
Pemenue 3anau

49 AOcoiroTHas TemmiepaTrypa. 3akoH
JanbToHa

50 N3ompoueccsl B UACaIbHOM rase C




IIOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA

51

I'paduueckoe npeacraBieHne
M30TPOLIECCOB: U30TEPMa, H30X0Pa,
n3obapa

52

OcHoBHoe ypaBHenue MKT

53

Pemenue 3anau

54

CBs3b a0CONIOTHOM TeMmepaTypbl
TEPMOJIMHAMHYECKOI CUCTEMBI CO CpeIHEH
KUHETHYECKOU SHEPrhel MOCTynaTeIbHOTO
TEIJIOBOT'O JBHKEHHS €€ YaCTHIL

55

0O000I11IEHNE U CUCTEMATU3AIINA 3HAHUHN 110
TeMe "OcuoBsl MKT"

56

KonTponbnas padota o teme "OCHOBBI
MKT"

S7

Tepmoaunamuyeckas cuctema. 3aaHue
BHEIIHUX yciaoBul it T/] cuctemsl.
BremHne u BHyTpeHHUE TapaMeTpPhI.
[Tapamerps! T/I cuctemsl Kak cpeaHue
3HA4YEHMs BEIUYMH, ONMCHIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

58

Hynesoe Hauano TepMOAMHAMUKH.
CamonpounzBosabHas penakcanus T/
CHUCTEMBI K TEMJIOBOMY PaBHOBECHIO

59

Monens uneanbHOTo raza B
TepMO}II/IHaMI/IKe. yC.HOBI/ISI HpI/IMeHI/IMOCTI/I
3TOU MOJICIIN

60

VYpaBaenune Menzaeneesa-Knaneiipona u
BBIPAKECHUE JUIsl BHYTPEHHEW DHEPIUU




61

BeIpaxxenue 11 BHyTpEHHEN SJHEPrUn
OJIHOATOMHOT'0 MJI€aJIbHOIO Iasa.
KBasucrarnueckue 1 HECTaTUYECKUE
IIPOLIECCHI

62

OnemeHTapHas paboTa B TEpMOJUHAMUKE.
Beruncnenue paboTsl 1o rpaduky mporecca
Ha pV-nuarpamMmme

63

Termnonepenayda kak crnoco0 U3MEHEHUS
BHyTpeHHel sHepruu T/l cuctemsl 0e3
COBEpIIECHUS pabOThI

64

KOHBCKHI/I?[, TCILJIOIIPOBOJHOCTD,
H3JIy4YCHUC

65

KommuectBo TemmoTel. TemmoéMKocTh Tea.
YaennHas u MOJIAIpHasi TEIIOEMKOCTH
BeIlleCTBA. Y ACIbHAs TEII0Ta CropaHus
TOIIJIMBa

66

Pacuér xonuyecTBa TEIIIOTHI IPH
TeIIoneperaye

67

[Tonsitue 006 agrabaTHOM TIpoIIECCe.
[IepBblil 3aKOH TEPMOIMHAMHUKHN

68

KonnyecTBo TemnoTs! 1 paboTa Kak Mephl
U3MEHeHUs BHyTpeHHel sHepruu T /1
CUCTEMBI

69

Bropoii 3ak0H TepMOIMHAMUKY 15
PaBHOBCCHBIX U HECPABHOBCCHBIX
npoueccoB. HeoOpatumocTs npupoaHbIX
MPOIIECCOB

70

HpI/IHL[I/IHBI JIENCTBUS TEILJIOBBIX MAIIIKH.




KIIJT

71

MaxkcumansHoe 3Hauenne KITJ. [k
Kapno

72

Pemenue 3anau

73

DKOJIOTUYECKHUE ACIIEKTHI UCIIOIBL30BAHMS
TEIUIOBBIX ABUTaTesel. TemnoBoe
3arps3HEHUE OKPYKAFOIICH Cpebl

74

Pemenue 3agau

75

O00011IeH1E U CUCTEMATH3aLUA 3HAHUH 110
teme "Tepmonunamuka. TernnoBbie
MAaIIUHEL"

76

KonTponbhas padota no teme
"Tepmonunamuka. TemnoBbie MamuHb"

77

[TapooOpa3zoBaHue 1 KOHJCHCAIIHSL.
Hcnapenue u kuneHue. Y aeiabHas TeIuioTa
napooOpazoBaHUs

78

HaCLIH_IeHHBIe 1 HCHACBIICHHLIC T1apbI.
KadgecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH U
AAaBJICHUA HACBIIICHHOI'O mmapa OT
TEMIICPATYPHbI, UX HE3AaBUCUMOCTD OT
00BéMa HACBIIICHHOT'O I1apa. 3aBUCHMOCTD
TEMIICPATYPhI KUIICHUA OT JABJICHUA B
KUIKOCTHU

79

BraxxnocTs Bo3ayxa. AGComoTHAS 1
OTHOCHUTEIbHAS BIaXXKHOCTD

80

Pemenue 3anau

81

Tsépnoe Teno. Kpucrannnueckue u




amop¢HbIe Tena. AHU30TPOIHS CBOWCTB
KpHUCTAJIJIOB

[InaBneHue u kpuctanau3anus. Y 1enbHast

82
teruioTa miasiaeHus. CyonuManus
Hedopmaruu BEpOTO Tena. PacTsokenue

83 u cxarue. Casur. Moayns FOnra. Ilpenen
YIpyrux aepopmanuii
TennoBoe paclIMpeHue KUJIKOCTEN U

84 TBEPABIX TEJI. AHTAPMOHU3M TEILJIOBBIX
KoJ1e0aHui 4acTull BeIleCcTBa

85 [Ipeo6pa3oBanue sHEPTUH B (Pa30BBIX
nepexonax

86 YpaBHeHHE TEIIOBOTO OanaHca

87 Pemenue 3amau
[ToBepxHOCTHOE HaTsKeHUe. Kanuisipasie

88 siBiieHUs. J{aBiieHne o UICKPUBIEHHON
MMOBEPXHOCTHIO XuAKoCcTU. Dopmyrna
Jlamnaca
O0600611eHre U cucTeMaTH3aIus 3HAaHUH 10

89 TeMe "ArperaTHble COCTOSIHUS BEILIECTBA.
®da3oBbIe epexobl"”

90 KonTponbhas padbora no Teme "Arperarsubie
coctosiHus BemiecTBa. Ma3oBbie epexo bl
DnekTpu3anus Tel U €€ MpOosIBICHUSI.

01 Dnektpuueckuii 3apsia. [[Ba Buna

aNeKTpuyecKkux 3apsaaoB. [IpoBogHukwy,
JTURJIEKTPUKHU U MTOJTYITPOBOIHUKU




DneMeHTapHbIN 3JIEKTPUUECKUN 3apsil.

92
3aKOH COXpaHEHMsI AIEKTPUUYECKOTrO 3aps1a

93 B3aumoneiicteue 3apsanoB. Toueunsie
3apsabl. 3akoH Kynona

94 Pemenue 3anau

95 Dnekrpuueckoe nose. Ero neiictBue Ha
ANEKTPUYECKUE 3aPsI/Ibl
Hanpsok€HHOCTB 3JIEKTPUUECKOTO MOJIS.

96 [IpoGHbIii 3apsy. JIuHNM HanPsHKEHHOCTH
aneKkTpudeckoro nosst. OqHOpOIHOE
ANEKTPUYECKOE TT0JIe
[ToTeHManbHOCTh 3JEKTPOCTATHUECKOTO

97 nouss. Pa3HoCTh MOTEHIIUAIOB U
HamnpsHKeHHe
[ToTenmanpHas YHEPTUS 3apsiia B

98 aNeKTpocTaTuyeckoM mosie. [lorennman
3IEKTPOCTATUYECKOTO MO
CBs13b HAMPSHKEHHOCTH TIOJI U PA3HOCTH

99 MMOTEHIMAJIOB ISl AJIEKTPOCTATUYECKOTO
IOJIst

100 [TpuHIUII CyTIepIO3UIIUN ITEKTPHUUIECKUX
rosieu

101 Pemenue 3anau

102 [Tone Toueunoro 3apsna. [lone paBHOMepHO
3apsKeHHOU cepbl

103 [Tosie paBHOMEPHO 3apsHKEHHOTO IO 00BEMY

mapa. [Tone paBHOMEPHO 3apsKEHHOM




OECKOHEYHOM IJIOCKOCTH

HpOBOZ[HI/IKI/I B DJICKTPOCTAaTUYCCKOM IIOJIC.

104
VYcnoBue paBHOBECHs 3apsii0B

105 JIM3IeKTPUKHU U IOJTYIPOBOIHUKY B
ANEKTPOCTATUYECKOM I10J1€
Kongencarop. D1neKTpoéMKOCTh

106 KOHJIEHCATOpa. DIEKTPOEMKOCTD IIIOCKOTO
KOH/IeHCcaTopa

107 [TapannenbHoe coelMHEHNE KOHIEHCATOPOB

108 [TocnenoBarenpHOE COCTUHEHNE
KOH/IEHCAaTOpOB

109 DHeprus 3apsHLKEHHOT0 KOHIEHcaTopa

110 Pemenue 3anau

111 JIBr>KeHUE 3apsyKEHHOM YacTUIbI B
OJTHOPOJHOM 3JIEKTPUUYECKOM T10JIE

112 Pemenue 3amau

113 O060011eHre U cucTeMaTH3aus 3HaHUH 110
TeMe "OIeKTpudeckoe nose"

114 KonrtponbHas pabora no teme
"OnexTpuueckoe noiue"
Cuna Toka. [TocTossHHBIN TOK. Y CI1OBUS

115 CYILIECTBOBAHUS IOCTOSTHHOTO
ANEKTPUYECKOTO TOKa

116 Hcrounuku Toka. Hanpsokenne u 31C

117 3akon OMa 1St y9acTKa IeTIH.
DJEeKTPUUECKOe COMTPOTHBIICHHUE

118 3aBUCUMOCTb COIIPOTUBIIEHHS OTHOPOIHOIO




IMPOBOAHHMKA OT €TI0 JJIMHBI U TUIOIIaAn
IMOIICPECYHOro CCUCHUA

YaenpHoE COIIPOTUBJICHHUEC BCUICCTBA.

119 1
Pemrenue 3amau

120 [TocnenoBarensHOE, MapalICIbHOE, 1
CMENIaHHOE COEAMHEHNE MPOBOIHUKOB

121 Pacuér pa3BeTBIEHHBIX AIEKTPHUICCKUX 1
neneit. [IpaBuna Kupxroga

122 Pemenne 3amau 1

123 Pabora anekTpudeckoro Toka. 3akoH 1
Jxoyna —Jlenna

124 Pemenue 3amau 1
MOIIHOCTB IEKTPUUYECKOTO TOKA.

125 TemnoBas MOIIHOCTh, BhIASIsIeMas Ha 1
pesucrope

126 Pemenue 3amau 1

127 O/1C 1 BHyTpeHHEE CONPOTUBIICHHE 1
HCTOYHHKA TOKa

128 3axon OMa /1715 TOJTHOU (3aMKHYTOH) 1
ANEKTPUYECKON LIeTH

129 Pemenue 3amau 1

130 MOoIIHOCTh UCTOYHUKA TOKA 1

131 Kopotkoe 3ambikaHue 1

132 Konnencarop B 1ienu nmocToSIHHOTO TOKa 1

133 Pemenue 3amau 1

134 Pemenue 3amau o teme "IlocTOSHHBIN 1




AIEKTPUUYECKUN TOK"

Pemrenue 3agaud mo reMme "IlocToSHHBIH

135 . |
ANEKTPUUYECKUIN TOK

136 Pemrenue 3agaud mo treMme "IlocToSIHHBIH
AIEKTPUYECKUN TOK"

137 O06o0mieHne 1 cucTeMaTH3aIMs 3HaHUHA 110
teme "[locTossHHBIN AneKTpuyecKuil ToK"

138 Kontponbnas paboTa mo teme
"ITocTOSIHHBIH 2JIEKTPUUYECKUH TOK"
DnexTpuyecKkas MpOBOAUMOCTh PA3IUYHBIX

139 BEIIECTB. DJIEKTPUUECKUM TOK B METajlIaxX.
CBepXIpOBOIMMOCTh
DNEeKTpUUECKUN TOK B pacTBOpax U

140 pacruiaBax 3JeKTpoJIUTOB. 3aKoHbl Papaes
IUISL BIIEKTPOJIN3a

141 DnexTpuueckuil Tok B razax. [lmazma

142 DNeKTpUUECKU TOK B BaKyyMe.
BakyymHble npu6opsl

143 DNEeKTPUUECKUN TOK B MOJIYIPOBOIHUKAX

144 [TomynpoBoTHUKOBBIE TPUOOPHI
Du3nUecKuil IPAKTUKYM 110 TEME
"M3mepeHune CUIIbl TOKa U HaIIPSKEHUS B
L[ENU MOCTOSIHHOT'O TOKA MPHU MOMOIIN

145 aHAJIOTOBBIX M LHU(POBBIX U3MEPUTEITHHBIX

npu6opoB" UK "3HAKOMCTBO ¢ UPPOBOH
nabopatopueit o ¢pusuke. [Ipumepsr
M3MepeHusl PU3NUECKUX BEIMYUH TIPU




IIOMOLIY KOMITBIOTEPHBIX 1aTYMKOB"

146

Pu3NYECKU NPAKTUKYM 110 TEME
"M3y4yeHrne HepaBHOMEPHOTO JIBHXKEHUS C
LIEJIBIO ONPEAEIIEHUS MTHOBEHHOM
ckopoctu"

147

Pu3NYeCKU IPAKTUKYM I10 TEME
"U3mepeHue yCKopeHus npu
MPSMOJIMHETHOM paBHOYCKOPEHHOM
JBUKEHUH 110 HAKJIOHHOW MJIOCKOCTH" UJTU
"UccnenoBanue 3aBUCUMOCTH ITyTH OT
BPEMEHHU TIPU PAaBHOYCKOPEHHOM
nBIOKeHnN"

148

Pu3NYeCKU NPAKTUKYM 110 TEME
"H3MepeHune yCKopeHHsi CBOOOIHOTO
najgeHusa" win "M3ydyenue 1BH>KeHUs Tena,
OpOLIEHHOTO TOPU30HTAIBHO"

149

Pu3HYECKUl IPAKTUKYM 110 TEME
"N3yueHne TBUKEHUS Teja MO OKPYKHOCTH
C MOCTOSIHHOM 110 MOZYJIIO CKOPOCTBIO" MiIn
"HccnenoBanue 3aBUCMMOCTH IIEpUOAA
o0palleHns1 KOHHYECKOTO MasgTHUKA OT €ro
napamerpoB"

150

Pu3NYeCKUil NPAKTUKYM 110 TEME
"N3mepeHne paBHOJAEHCTBYIOIIEH CUIIBI
IIpU JABMKEHUH OpyCKa MO HAKJIOHHOU
mockocty" niu "lIpoBepka runoTessl o
HE3aBUCHUMOCTH BPEMEHH JBHKEHUS OpycKa
10 HAKJIOHHOM IUIOCKOCTH Ha 33JJaHHOE
paccTostHue OT ero Macchl”




151

Pu3NYeCKU NPAKTUKYM 110 TEME
"HccmenoBaHue 3aBUCUMOCTH CHII
yIPYroCTU, BOSHUKAIOIINUX B MIPYKUHE U
pEe3MHOBOM 00pa3Ile, oT ux nedopmarun’
iy "M3yueHne NBUKEHUS CUCTEMBI TEll,

CBSI3aHHBIX HUTBIO, IICPEKUHYTON Yepe3
nérkuii 0J10K"

152

@u3NYeCKU IPAKTUKYM I10 TEME
"U3mepenne kodhHuimenta TpeHus mo
BEJIMYMHE YIII0BOTr0O KoddduimenTa
3aBucuMoctd Frp(N)" wmm "UccnenoBanue
IBUKEHHs OpyCKa 10 HAKJIOHHOM
IJIOCKOCTH C IEPEMEHHBIM KO3 PUITUEHTOM
TpeHus" wiu "M3yueHue 1BUKEHUS rpy3a
Ha Bally ¢ TpeHueM"

153

Pu3HYECKUl IPAKTUKYM 110 TEME
"HccnenoBanue yciuoBUNH paBHOBECHS
TBEPAOrO TeJIa, UMEIOIIETO OCh BPALCHUS "
niu "KoHCTpynpoBaHUE KPOHIITEHHOB U
pacuér cwi ynpyroctu" win "M3yuenue
YCTOMYHMBOCTH TBEPAOTO TEJIA, UMEIOIIETO
Iionaab onopsl”

154

Pu3NYECKUl NPAKTUKYM 110 TEME
"N3mepenue ummynbca Tena 1no
TOpPMO3HOMY IyTH" WiH "M3Mepenue cuibl
TATH, CKOPOCTH MOJEIH 3JIEKTPOMOOUIIS U
MOIIHOCTH cuibl TAru" win "CpaBHEHHe
M3MEHEHHUS UMITYyJIbca Tejla C UMITYJIbCOM
cuisl" nim "MccrenoBanne COXpaHEeHUs




HMITYJIbCa MPU YIPYTOM B3aUMOJICHCTBUH"
i "M3MepeHre KHHETUYECKOW AIHEPTUU
TeJa 0 TOPMO3HOMY ITyTH"

155

@u3NYECKU IPAKTUKYM I10 TEME
"N3y4yeHne n30TepMHUECKOro Iporecca
(pekoMeHI0BaHO UCIIOIb30BaHHE
nudposoii maboparopun)" wim "MUzydenue
HU30X0pHOro npouecca" ninu "N3yuenune
n3obapHoro nponecca" wim "IIpoBepka
ypaBHEHHUS COCTOSTHUSA"

156

Pu3NYECKU NPAKTUKYM 110 TEME
"N3mepenue yaenbHON TemnoéMKoCTU" Ui
"UccnenoBanue mpoiecca OCThIBAaHUS
Benrectsa" win "Uccinenosanue
aauabaTtHoro npouecca” unn "M3ydenue
B3aUMOCBSI3U YHEPTUU MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBUS U TEMIEPATYPHI KUTICHUS
JKUIKocTen"

157

Pu3HYECKUl IPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEPHOCTEN HCTIapEHUS
xuakoctel" unum "M3mepenue ynenpHON
TEIUIOTHI TU1aBieHus Jpaa" unu "M3yuenue
CBOMCTB HAaCBIIICHHBIX TApOB" MU
"N3mepenue abCOOTHOMN BIaKHOCTU
BO3/IyXa M OIEHKa MacChl IapoB B
nomenieHun". 3mepenue ko3¢ punmenta
MMOBEPXHOCTHOTO HATSIKEHUS

158

Pu3NYECKUil IPAKTUKYM 110 TEME
"HabmroeHue mpeBpalieHus SHepriuu




3apsUKEHHOT0 KOHJIEHCATOPA B SHEPTHUI0
n3nydenus ceeroauona” unum "Nsydyenue
MPOTEKAHUS TOKA B LIETIH, COACPKAIICH
koHzaeHcarop" unu "Pacnpenenenue
Pa3HOCTH MOTSHITUAIOB (HANPSDKSHHMS ) TIPH
MOCJIENOBATEILHOM COEIUHEHUH
KOHJEHCATOpOB"

159

@u3NYeCKU IPAKTUKYM I10 TEME
"UccnenoBanue cCMEIIaHHOTO COCTMHEHUS
pe3uctopoB" unu "M3MepeHune yneapHoro
COIPOTHUBIICHUS TIPOBOIHUKOB" HIIN
"HccnenoBanue 3aBUCUMOCTH CHITBI TOKA OT
HaIPsDKEHUS JJ1s1 TaMITbl HaKaTuBaHUs "

160

Pu3NYECKU NPAKTUKYM 110 TEME
"Habmronenue anekTpoiausa" uim
"U3mepenue 3apsaa OAHOBAJIEHTHOTO HOHA"
nnu "HccmenoBanne 3aBUCMMOCTH
CONPOTUBIIEHUS TEPMOPE3UCTOPA OT
temneparypbl” win "CHsTHE BOJIBT-
aMIepHOI XapaKTepuCTUKU Auoaa"

161

Pesepubiil ypok. O6006111eHIE 1
CUCTEMAaTH3aIHsI 3HAHHUH 110 TeMe
"KunemaTtuka"

162

PeseprubIil ypok. O60061eHIE 1
CUCTEeMaTH3allvsl 3HAHU TT0 TeMe
"Ilmaamuka"

163

PeseprubIil ypok. O60061eHIE 1
cucreMaTu3anys 3HaHui no teme "CraTtuka
TBepnoro rena'




164

PesepBHelil ypok. O000ICHHE 1
CUCTEMaTHU3allus 3HaHU 110 Teme "3aKOHbI
COXPaHEHHUs B MeXaHUKe"

165

PesepBHelit ypok. O000IICHHE 1
cucreMartusanus 3HaHui mo remMe "OCHOBEI
MOJICKYJIIPHO-KUHETUUECKOU TeopHrn"

166

PesepBHelit ypok. O000IICHHE 1
CHCTEMATH3alMs 3HAHUH 10 TEME
"Tepmonunamuka. TemnoBbie MamuHb"

167

PesepBubIiil ypok. O60011eHIE 1
CHCTEMAaTH3allMs 3HAHMH 110 TeME
"ArperaTHble COCTOSIHUSI BEIECTBA.
®da3oBbIe nepexonl"

168

Pesepubiil ypok. O60011eHIE 1
cucreMaTmu3anus 3HAHHUHU 110 TEME
"OnexTpuueckoe noiue"

169

Pesepubiit ypok. O6006111eHIE 1
CUCTEeMaTH3alysl 3HaHUH 110 TeMe
"IIoCTOSHHBIN NEKTPUYECKUH TOK"

170

PesepubIiil ypok. O6006111eHIE 1
cucTeMaTHu3aIus 3HaHui 1o teme "Toku B
pa3nuyYHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

170

16




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
No ara u@poBbie
n/n Tewa ypoka Bcero Konrpoanunie | Ipaxradeckue fl[r;ylleﬂuﬂ :)Iﬁlc)l:ll;OBaTe.Hbele
padoThI padoThI pecypesI
B3aumoneiicTBre MOCTOSIHHBIX MAarHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MarHuTHOE T0JIe. 1
I'mnoTesza Amnepa
Bekrop maruuTHOM nHAYKUUU. [TpuHmn
2 CYNEPIIO3UIIMN MAarHUTHBIX MoJied. JInnun 1
MarHUTHON MHTyKIIUU
3 MarauTtHoe 1oJe MPOBOJHHUKA C TOKOM. 1
OnbIT OpcTeaa
Cwita AMriepa, e€ HanpaBJICHUE U MOIYJIb 1
Pewenue 3anau 1
6 IIpumeneHne 3akoHa Amiepa. 1
DNEKTPOU3MEPUTENbHBIE TPUOOPHI
Cuua JlopeHua, e€ HanpaBlIeHUE U MOYJIb.
7 JIBr>keHue 3apsHKEHHOM YacTHUIIbI B 1
OJIHOPOJIHOM MarHUTHOM I10JI€
8 Pewenue 3anau 1
PaGora cunbl Jlopeniia
10 Pemenwne 3amaq 1
11 MarHuTHOE I0JIE B BEIIECTBE. 1
deppoMarHeTHKH, apa- U JHaMarHeTUKU
12 OcHoBHbIE CBOICTBA (heppOMarHeTUKOB. 1




[Tpumenenue GpeppoMarHeTUKOB

13 Pemenue 3amau nmo treme "MarautHoe moe"

14 Pemenue 3amau no teme "MaruutHoe noe"

15 SIBiIeHUE 3IIEKTPOMArHUTHOM MHIYKLIHH.
[ToToK BEKTOpa MarHUTHON MHAYKITMH

16 OJ1C uHayKIHMH

17 3aKoH 3JEKTPOMArHUTHOW MHAYKIIUU
®apanes

18 Buxpesoe anexrpuueckoe nose. Toku Pyko

19 OJ1C uHAYyKIMY B IBUXKYILIUXCS
MIPOBOJTHUKAX

20 Pewmenue 3amau

21 [TpaBumo Jlenma

99 WuayktuBHOCTh. KaTyiika HHIYKTUBHOCTH
B LIEITH [IOCTOSIHHOTO TOKA

93 SBnenue camounaykiuu. 3/C
CaMOUHIYKITUU

24 DHeprusi MAarHUTHOTO TTOJISI KATYIIIKH C
TOKOM. DJIEKTPOMAarHuTHOE o€

25 Pemenne 3amau

26 O00011eHne 1 cucTeMaTH3aIMA 3HAHUH 110
TeMe "DnekTpoarnHamMuKa"

97 KonTponbhas pabota no teme
"OnexkrpoguHamMuka"

28 KomnebarenpHast cucrema. CBOOOIHEIE

koneOanus. [lapMoHnUueckue KojeOaHus




Kunemaruueckoe u JuHaMUUECKOE

29
OTMCcaHue KoeOaTeIbHbIX IBUKECHUN
DHepreTuyeckoe onucanue. Beios

30 JTUHAMHUYECKOTO OTTMCAHUsI TAPMOHHYECKUX
KoJIe0aHUH M3 UX YHEPTETHIECKOTO U
KHHEMATHYECKOTO OTMCAHUS

31 Ammuutyna u ¢aza xonedanuit
[lepuon u wactora konebanuii. [lepuon
MaJIbIX CBOOOJIHBIX KOJICOaHUM

32 MareMaruuyeckoro MasTHuka. [lepuon
CBOOOJHBIX KOJIeOaHUH MPY>KUHHOTO
MasiTHHKA

33 3aryxaromue kojeOanus. BeiHyX)1eHHbIC
KoJjeOanus. Peonanc

34 ABTOKOIC0AHUS

35 Pemenue 3amau

36 VYpoxk-koHpepenus "MexaHudeckue
KoJie0aHUs B My3bIKTbHBIX HHCTPYMEHTax"

37 O0001IeHne 1 cucTeMaTH3aIMA 3HAaHUH 110
teMe "MexaHudeckue Koneoanus"

38 DNIeKTpOMarHuTHhIE KOJIeOaHusI.
KonebaTtenbHbIi KOHTYD
®opmyna Tomcona. CBA3b aMITITUTYIbI

39 3apsia KOHJIEHCATOpa C aMILTUTY0U CHITBI
TOKa B KOJIeOaTeTbHOM KOHTYpe

40 3aKOH COXpaHEeHHsI SHEPTUHU B UACATHHOM

K0J1e0aTeIbHOM KOHTYpE




3aryxarlue 3JIeKTPOMAarHUTHbIE

41 KosiebaHus. BeinyKneHHbIe
AJIEKTPOMATrHUTHBIC KOJICOaHUS

42 ITepemenHbIl TOK. Pe3ucTop u KoHaeHCaTOp
B LIENIU TIEPEMEHHOTr0 TOKa

43 Karymika nHIyKTUBHOCTH B LIETIH
MEPEMEHHOT0 TOKa

44 3akoH Oma 11 JICKTPUUYECKOM e
MEePEMEHHOTO TOKa
MoIHOCTh NEPEMEHHOTO TOKA.

45 AMIUIUTYAHOE U IEUCTBYIOLIEE 3HAYCHUE
CHWJIBI TOKA U HAIIPSDKEHUS

46 Pe3onanc B anexTpudeckoil memnu

47 Pemenue 3agau
WneanbHblif Tpanchopmartop.

48 [Tpou3BoaCTBO, NIepeaada u nmoTpedaeHue
ANEKTPUYECKON SJHEPTUU
DKOJIOTHYECKUE PUCKHU TIPHU MPOU3BOJICTBE

49 anekTposHeprun. KyiabTypa ucnosib3oBaHus
AJIEKTPOIHEPIUH B IOBCETHEBHOM JKU3HU

50 Pemenue 3amau

51 Pemenue 3amau

50 O0001eHne 1 cucTeMaTH3aIs 3HaHUH 110
TeMe "DJIeKTpOMarHuTHBIE KojaeOanus"

53 Mexanudeckre BOJIHBI. XapaKTepUCTUKHU
MEXaHUYECKUX BOJIH

54 CBoiicTBa MEXaHUYECKUX BOJIH




55

3BYyK. XapakTEpUCTUKH 3BYKa

Nudpaszsyk u yaprpassyk. [llymoBoe

56
3arpsi3HEHNE OKPYKAIOIIeH cpeibl

57 Pewenne 3anau

58 DJeKTpOMarHuTHbIE BOJIHBL. M3nyuenue
AIEKTPOMArHUTHBIX BOJIH

59 DHeprusi MEKTPOMArHUTHBIX BOJIH.
CBolicTBa 31IEKTPOMAarHUTHBIX BOJIH
IITxana 3n€KTPOMarHUTHHIX BOJIH.

60 [IpyMeHeHne 3JIeKTPOMArHUTHBIX BOJIH B
TEXHHKE U OBITY
[IpuHIUIIBI paTUOCBSA3U U TEJICBUICHMUSL.

61 Panuonokarus. DneKTpOMarHuTHOE
3arpsi3HEHNE OKPYKAOIIEH CpeIbl

62 Kontponbnas padora no teme "Konebanus
Y BOJTHBI"

63 CserT. 3aKOH NPSAMOJIMHEHHOTO
pacupocTpaHEHUs CBETa

64 Pemenue 3a1ay Ha NpUMEHEHUE 3aKOHA
MPSIMOJIMHEMHOTO paclpOCTPAHEHHUSI CBETA

65 Ortpaxenue ceta. [limockoe 3epkaro.
Cdepuueckoe 3epkaiio
[Tpenomnenue cBeTa. AGCOTIOTHBIN U
OTHOCHUTEJIbHBIN MOKa3aTeb NPETOMIICHHUS.

66 [TomHOE BHYTpEHHEE OTpaKEHUE.

[IpenenbHbIN yroJl MOJHOIO BHYTPEHHETO
OTpa)KEHUs




Pemenne 3ala4 Ha IPUMCHCHUC 3aKOHOB

o7 OTpaXKeHUS U IPETIOMIICHUS CBETa

68 Xox mydeit B mpusme. Jlucnepeus ceera.
CnoxHbIl cocTaB Oemoro cera. L[Ber

69 JInnzel. DOKyCHOE pacCTOsIHUE U
ONTUYECKAsl CUJIA JIMH3BI

20 [TocTpoeHre n300pakeHUI B IMH3aX U X
cucTeMax. Y BEIU4YCHUE JINH3BI
Pemenue 3agau Ha moctpoeHue

71 M300paXeHU, TOJy4aeMbIX C TOMOIIbIO
JVH3

72 ['na3 kak onTuyeckas cucrema

73 Pemenue 3anau. [Ipeaensl npuMEeHUMOCTH
FeOMETPUUECKON ONTHUKU

74 CKOpOCTb CBETa U METO/IbI €€ U3MEPEHHUS

75 Hucnepcus ceeta

76 Wutepdepenmys ceera

77 KorepeHTHbIE HCTOUHUKH. Y CIIOBHS
HaOJI01eHUS] MAKCUMYMOB 1 MUHUMYMOB

78 Pemenue 3amau

79 [Tpumenenue uaTepdepeHunn

80 Judpaxuus ceera

81 Judpakumonnas pemérka. YcioBue
HaOJIFOICHUS TITABHBIX MAKCUMYMOB

82 Pemenue 3amau

83 ITonnepe4HOCTh CBETOBBIX BOJIH.




[Tonsipusanus ceera

84 Pemenue 3amaq 1

85 CBeToBbI€ SIBJICHUS B IIPUPOJIE 1

86 O060011IeHNe ¥ CUCTeMaTH3aIHsI 3HAHUH 110 1
teme "OnTuka"

87 KoHnTtposbHas padota 1o teme «OnTHKa» 1
['paHUIBI MPUMEHUMOCTH KJIACCUYECKOU

88 MEXaHHUKU. 3aKOHBI JICKTPOJAMHAMUKHU U 1
MPUHIIUIT OTHOCUTEILHOCTH

89 ITocTynatel crienMaIbHON TEOPUH 1
OTHOCHUTEIIEHOCTH
[TpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAJL.
[IpeoOpazoBanus Jlopenma. Ycnoue

90 npUYMHHOCTU. OTHOCUTEIBHOCTh 1
OJTHOBPEMEHHOCTH. 3aMe JIEHUE BPEMEHHU H
COKpaIlleHHEe JUTHHBI

o1 DHeprus ¥ UMNYJIbC PEIITUBUCTCKOM 1
YaCTHUIIBI

92 CBs13b MaccChl C DHEPTHUEH U UMITYIBCOM 1
PENATUBUCTCKON YaCTUIIBL. DHEPTUS TTOKOS

93 PaBHOBECHOE TEIIOBOE U3ITYyUEHHE 1

94 3akoH cmenieHus Buna 1

95 I'unore3a M. [1nanka o kBaHTtax. @OTOHBI 1

96 DHeprus U UMITYJIbC POTOHA 1

97 ®oroaddext. OnbiTe A. I'. CTonerona. 1
3akoHsb! poTodddexra

98 VYpaBuenue DiiHmreitHa A Gpotordpdexra. 1




"Kpacnas rpanuna" gporoaddexra

99 Hasnenue ceera. OnbiThl I1. H. JIeOeneBa

100 BoitHOBBIE CBOIICTBA YaCTHLL
Boansl ne bpoins. JlnuHa BOIHbL 1€

101 Bpoiins 1 pa3Mepsl 00JIaCTH JIOKATU3AIUN
JBUKYLICICS 4aCTUIIBI

102 KopnyckynsspHO-BOJIHOBOH JTyaau3M

103 Judpakmus 3JIeKTpOHOB Ha KPUCTaIIaX
Crneuuduka usmepeHuit B MUKpOMHpE.

104 COOTHOILICHHS HEOTPeAeIEHHOCTEN
['eitzendepra

105 Pemenue rpaduueckux 3amaq

106 Pemenune pacuéTHbIX 3a1a4
KonTponbras pabora mo remMam: "OCHOBBI

107 CTO", "KopycKyJIspHO-BOJTHOBOI
nyanuzm"

108 OMnBITH IO MCCIIETIOBAHUIO CTPOCHUS aTOMA.
[TnanerapHast Moziens atroma Pesepdopaa

109 IToctynarel bopa

110 Bunger criektpoB. CriekTp ypoBHEH SHEpruu
aToMa BOJIOpoa

111 CrioHTaHHOE U BBIHYXK/ICHHOE M3JTyUYeHHUE
CBeTa

112 Jlazep
Hyxnonnas monens siapa I'eitzenOepra-

113 MBaHeHKo. 3apsii 1 MacCOBOE YHCIIO sIpa.

H3oTtonbl. PamnoakTHBHOCTE




114

3aKoH pasinoaKTUBHOTrO pacnazna. CBoicTBa
MOHHU3UPYIOUIETO U3NydeHus. Biusiaue
PaIuOaKTUBHOCTHU Ha )KUBBIE OPIaHU3MBI.
Hozumerpus

115

DHeprusi CBS3H HYKJIOHOB B sijipe. SliepHbie
cuibl. Jledext Macce siapa. SnepHbie
peaxuuu. SnepHsie peakTopsl. [IpoGiiemsr
YIPaBJIICMOT0 TEPMOSIICPHOTO CHHTE3A.
DKOJIOTHYECKHE aCTICKThI Pa3BUTHUS SIICPHON
YHEPreTUKU

116

Mertoabl perucTpalyy U UCCIeI0BAHMS
AJIeMEHTapHbBIX YyacTull. DyHaaMeHTaIbHbIC
B3aUMO/JIEUCTBUS. bapuoHbl, ME30HBI U
nentoHbl. [IpeacraBnenne o CtanaapTHON
Mozenu. KBapk-Tiit0OHHAst MOJIENb aJIpOHOB

117

®usuka 3a npeaenamu CtanaapTHOU
Mozenu. TéMHas Marepus U TEMHas
sHeprus. EauncTBo (u3nyeckoil kKapTHHbI
Mupa

118

Dranbl pa3BUTHUS ACTPOHOMUH. 3HAYCHUE
aACTPOHOMHH

119

[IpuMeHUMOCTh 3aKOHOB (PUBHUKH IS
00BsICHEHUS PUPOJIBI KOCMUYECKHX
00BEKTOB. MeTO/IbI aCTPOHOMHUYECKUX
HCCIICIOBaHU M

120

COBpeMeHHBIe OIITHYECKHUE TCIICCKOIIBI,
panuoTeNnecKonbl, BHEaTMoc(hepHas
aACTPOHOMHS




121

Bun 3Bé3gHoro Heba. Co3Be3us, spKue
3BE31bl, IUTAHETHI, X BUAUMOE JIBUYKEHUE

122

Comnneuynas cucrema. Connune. ConHeynas
aKTHUBHOCTh. MicTounuk sHeprun ConHIa u
3BE3

123

3BE3/1bI, UX OCHOBHbBIE XaPAKTEPUCTUKH.
Juarpamma "crniekTpanbHbINA KJIacc —
CBETUMOCTB"

124

3B€3[[I)I TIIaBHOH IIOCIICA0BATCIIbHOCTU

125

Bnytpennee crpoenue 38€31. COBpeMEeHHbBIE
MIPEJCTABJICHUS O TPOUCXOXKICHUHN U
sposronun CoJiHIa ¥ 3BE31. DTaIlbl >KU3HU
3BE3/

126

Muneunsiii [1yte — Hama ["anaktuka. Tumsl
rajakTuk. YEpHbIE ABIPBI B AApax FaJIAKTUK

127

Bcenennas. Pacimpenue Beenennoit. 3akoH
Xabb6mna. Teopus bonbiioro B3peiBa.
PenukroBoe n3iydenue

128

MacmrabHast ctpykTypa BeeneHHoil.
MeraranakTuka

129

Hepeménnbie npo6iieMbl aCTPOHOMUHU

130

Du3HUeCKU IPAKTUKYM I10 TEME
"UccmeqoBaHue MarHUTHOTO ITOJIST
MMOCTOSTHHBIX MarHUTOB" MIIH
"UccnemoBanue CBOMCTB
deppomarneTukoB" win "VccnenoBanue
JIEMCTBUSI MOCTOSIHHOTO MarHUTa Ha paMKy C
TOKOM"




131

Pu3n4eCcKuil IPAKTUKYM I10 TEME
"N3mepenue cunsl Amnepa" niu "HU3ydenne
3aBUCUMOCTH CHJIbI AMIiepa OT CHJIbI TOKa"
unu "OnpeneneHre MarHuTHON HHAYKIIUN
Ha OCHOBE U3MepeHus cuiibl AMiiepa"

132

Du3N4eCKu IPAKTUKYM 110 TEME
"UccnenoBaHue SBICHUS
JIEKTPOMAarHUTHOW MHAYKIMU" UIIN
"Onpenenenyre MHIAYKIUNA BUXPEBOTO
MAarHuTHOTO I10Jisg"

133

Pu3n4ecKuil IPAKTUKYM I10 TEME
"UccnenoBanue siBIEHUS CAaMOMHIYKITUN"
namn "COopKa MOJIeTTH JIEKTPOMarHuTHOTO
reseparopa"

134

®u3n4ecKuil NPAKTUKYM 110 TEME
"Nzmepenue neprojia CBOOOHBIX
KOJIEOaHUH HUTSHOTO U PY>KUHHOTO
MasiTHUKOB"

135

Pu3N4EeCKU IPAKTUKYM I10 TEME
"IIpeoOpa3oBaHue S3HEPTUH B IPY>KUHHOM
MasiTHUKE"

136

Pu3N4eCKui IPAKTUKYM I10 TEME
"HccnenoBanure nMepeMeHHOr0 TOKa 4epe3
MIOCJIE0BATENBHO COEUHEHHBIE
KOHJEHCATOp, KaTyLIKy U pe3ucTop’ win
"HccnenoBanue paboThl HCTOUHUKOB CBETA
B LIETIM IEPEMEHHOTO TOKa"

137

®u3nYecKuil NPAKTUKYM IO TEME




"N3y4yeHue napaMeTpoB 3ByKOBOM BOJIHBI"

138

Pu3n4eCcKuil IPAKTUKYM I10 TEME
"M3Mepenne nokazaresns npeaoMiIeHUs
crexna" win "llonydyenune nzodpaxeHus B
CUCTEME U3 IIJIOCKOI0 3epKajia v JTUH3bI"

139

Pu3n4eCcKuil IPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH (hOKYCHOTO
paccTosiHUs OT BellecTBa (Ha MpuMepe
Kuakux auH3)" uinu "M3Mmepenue
(POKYCHOTO PacCTOSIHUS paCCEUBAIOIINX
uH3"

140

Pu3n4ecKuil IPAKTUKYM I10 TEME
"Habmoienue nudpakuu, nHTepdepeHImm
Y NoJisipu3anuu ceera'

141

Pu3n4ecKuil IPAKTUKYM I10 TEME
"OnpeneneHre UMITyJIbCa U SJHEPTUU
PENATUBUCTCKUX yacTull (1o poTtorpadpusm
TPEKOB 3apsKEHHBIX YaCTHIl B MATHUTHOM
nosie)"

142

Pu3N4eCKU IPAKTUKYM I10 TEME
"N3mepenue noctosHHoi 1lnanka Ha
OCHOBe HccienoBanus porodddexra” nmm
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
4yepe3 CBETOANO OT HaIpsKEHU "

143

Pu3NYeCKuil IPAKTUKYM I10 TEME
"HccnenoBanue CrieKTpa pa3peKeHHOTO
aTOMapHOT0 BOAOPOJa U U3MEPEHNE
nocTtostHHOM Punbepra”




144

Pu3n4ecKuil IPAKTUKYM I10 TEME
"HccnenoBanue paaroakTUBHOTO (oHA ¢
UCIIOJIb30BAaHUEM JI03UMETpa" Hin
"N3yueHune moraomeHus 6eTa-4yacTuil
amomMuHuem"

145

Pu3N4eCKU IPAKTUKYM I10 TEME
"Habntonenus 38311010 HEOA
HEBOOPYKEHHBIM IJ1a30M C UCIIOJIb30BAHUEM
KOMITbIOTEPHBIX IPUIOKEHUHN AJIs
orpezeneHus OJ0KEeHUsI HeOeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Moiaylmapus 1 sipkue
3B&31b1" unu "HabmroieHust B TeIeCKOI
JIyHbI, IUIaHET, TYMAHHOCTEN U 3BE3THBIX
CKOILJIeHU#"

146

O0001IeHNe 1 cucTEMATU3AIA 3HAHUHA.
Ponp ¢u3uku 1 acTpoHOMHHU B
HKOHOMHYECKOM, TEXHOIOTMYECKOH,
COLIMAJILHOM M 3THYECKOl chepax
JeSITEIbBHOCTH YeJIOBEKa

147

0O00011eHne 1 cucTeMaTH3alMs 3HAHUNA.
Ponb 1 MecTo Gu3MKKM U aCTPOHOMHUU B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

148

O00011eHne 1 cUCTEMaTU3aINS 3HAHUH.
Ponp pusndeckoit Teopun B JOpMUPOBAHUU
MPEJICTaBICHUA 0 PU3NIECKON KapTUHE
MUpPa, MECTO (PU3HUECKON KapTUHBI MHpa B
o011eM psiTy COBPEMEHHBIX €CTeCTBEHHO-
HAYYHBIX MPEACTABICHUIN O PUPOIE




149 0O0001EeHrE U cucTeMaTh3alus 3HAaHUH 110
teme "Kunematuka"

150 0O0001eHME U cucTeEMaTH3alUs 3HAHUH 110
teme "Kunematuka"

O00011IeHNE U CUCTEMATH3ALMS 3HAHUH 110

151 n n
teme "JluHamMuka

O060011IeHNE U CUCTEMATU3ALMS 3HAHUH 110

152
teme "Cratuka TBEpAOro tena"

0O0001eHME U cUCTEMAaTH3alUs 3HAHUM 110

153 n n
TeMe "3aKOHEBI COXpAaHCHUA B MCXAHHUKEC

O06o00mIeHrne U cucTeMaTH3aIMsl 3HAHUH 110
154 TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON
Teopun"

O06o011eHre U cucTeMaTH3aIus 3HaHUH 110
155 teme "Tepmoaunamuka. TemoBbie
MaIIuHbI"

O06o0011eHe ¥ cucTeMaTH3alMsl 3HaHUH 110
156 TeMe "ArperaTHble COCTOSIHHSI BELIECTBA.
®a3o0BbIe IEpexo/bl"

157 O0001IeHne 1 cucTeMaTH3aIMA 3HAaHUH 110

TeMe "OnekTpudeckoe nose"

158 O00011eHne 1 cucTeMaTH3aIMA 3HAHUH 110

teMe "l10CTOSHHBIN JIEKTPUYECKUI TOK"

O0001eHre U cucTeMaTh3alus 3HaHU! 110

159 " "
TeMe "TOKM B pa3InyHBIX Cpelax

O0001EeHre U cucTeMaTh3alus 3HaHU! 110

160
Teme "MaruurtHoe mnosie"




161

PesepBHeiit ypok. O600ICHHE U
CHCTEMATH3aLMs 3HAHUIH 110 TEME
"DreKTpoMarHuTHas UHIYKIUs"

162

PesepBHeiit ypok. O600ICHHE U
CHCTEMATU3ALMS 3HAHUH T10 TEME
"Mexanndeckue koneoanus"

163

PesepBHeiit ypok. O600ICHHE 1
cUCTeMaTH3aIlHs 3HAHUH 110 TeME
"DeKTpoMarHuTHbIE Kojaebanus"

164

Peseprublit ypok. O60011eHuE U
CUCTEMAaTH3aIHsI 3HAHHH 110 TeMe
"MexaHUYeCKUe U DJIEKTPOMArHUTHBIE
BOJIHBI"

165

PesepBublit ypok. O60011eHuE U
cucTeMaru3aiis 3Haguii mo reme "Onruka"

166

Peseprubiit ypok. O600111eHIE U
cucreMatu3anus 3Haduii mo reme "OCHOBEI
CTO"

167

Peseprubiit ypok. O60011eHUE U
CUCTEMAaTH3alMs 3HAaHUM 110 TeMe
"KopnyckynsipHO-BOJIHOBOM yainu3m"

168

PesepBHbIit ypok. O60011eHNE U
cucTeMaTH3alus 3HaHui 1Mo Teme "dusnka
aroma"

169

PesepBHbIil ypok. O0001IeHNE H
cucTeMaTu3anus 3HaHuu no treMme "duszuka
ATOMHOTO SIApa U JI€MEHTapHbIX YyacTul'"

170

PesepBHbIil ypok. O6001ICHNE 1




cUcTeMaTu3alus 3HaHUM 110 TeMe
"DneMeHThl acTpouzuku"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

16




YYEBHO-METOJUYECKOE OBECIIEHEHUE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAUJIBI JIVISA YYHEHUKA

» dmsuka, 11 kimace/ Msakumes I'.4., byxosues b.b., Corckuit H.H.,
AkrronepHoe o61ecTBo «M3aaTeascTBo

«ITpocsenienue»

» Gusuka, 10 kinace/ Msikumies I'.4., byxosieB b.b., Corckuit H.H.,
AKkrrnonepHoe o011ecTBo «M3aaTeascTBo

«IIpocBenieHue»

METOIUYECKHUE MATEPUAJIBI IJ151 YUUTEJIA
®uszuka. YriayoneHusiii ypoBenb. 10—11 kmaccel | paboyasi mporpaMma K

muaun YMK B. A. KacesiHoBa: yueOHO-MeTommueckoe nocodue / B. A.
Kacesanos, U. I'. Bnacosa. —M. : JIpoda

2 ®usuka. 10 k. YraoyOneHHslil ypoBeHs : yueOHuk / B.A. KacksHoB. — 5-¢
u3a., crepeortun. — M. : Jlpoda

3 ®usuka. 11 k. YrnyOneHnHslid ypoBeHs : yueobnuk / B.A. KacbsiHoB. — 5-¢

u3., crepeotuil. — M. :[Ipoda

IMNPPOBBIE OBPASOBATEJIBHBIE PECYPCbHI U PECYPCBI CETH
HUHTEPHET

1 http://nsportal.ru - conmanbHas ceTh pAOOTHUKOB 00pa30BaHUSI.

2 http://markx.narod.ru/pic/ - ¢usuka B mKoJe.

3 http://festival.1september.ru/articles/ - pectuBans nmenarornueckux uacH


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/

«OTKPBITBIN YPOK».

4 http://lwww.fizika.ru/ - caiit s yuureneii GU3MKKU U UX YICHHKOB.
5 http://www.physics.ru/ - Mmatepuaisl 1o Gpu3HKe.

6 www . ege .edu.ru - uadopmarronHsii mopran EI'D.

7 http :// school - collection . edu . ru/ - equnas komnekius [{OPos


http://www.fizika.ru/
http://www.physics.ru/
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