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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢u3mke 6a30BOr0 YpOBHS HA YPOBHE CPEIHET0 00IIero 00pa3oBaHus pa3padoTaHa Ha OCHOBE MOJIOKCHHUN
TpeOOBaHMI K pe3ylbTaTaM OCBOCHHUS OCHOBHOWM 0Opa3oBaTenbHON mporpammsl, mpexnctaBieHHBIX B @T'OC COO, a takxke ¢
yuétoM (enepanpbHON paboyel MporpaMMbl BOCIHTAHUS M KOHIEMIMU IpEnojaBaHus ydeOHOro mpenmera «Dusuka» B
oOpazoBarenbHbIX opranu3anusax Poccuiickoit deneparym, peann3yonx OCHOBHBIE 00pa30BaTeIbHbIE TPOrPAMMBI.

CopnepxaHue IporpaMMBI 110 (PU3UKE HANPaBIEHO Ha (POPMUPOBAHHE €CTECTBCHHO-HAYYHOIH KapTHHBI MHpa 00yJaomuXcs
10-11 xnaccoB npu oOyuyeHnH UX GHU3KMKe HA 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JESTEIBbHOCTHOrO 1nojaxoxa. [Iporpamma mo
¢usuke coorsercTByeT TpedoBanusiM GPI'OC COO K mraHUpyEMBbIM JIMYHOCTHBIM, PEMETHBIM U METaPEIMETHBIM PE3yJIbTaTaM
o0y4eHus, a TaKKe YYUTHIBAET HEOOXOAMMOCTDh PEAM3AIMU MEXIIPEAMETHBIX CBSI3eH (M3UKH C eCTeCTBEHHO-HAyYHBIMU
y4eOHBIMH TIpeaMeTaMu. B Hell ompenessroTcsi OCHOBHbIE LENU M3ydeHHUs (PU3MKU Ha yPOBHE CPEJHEro OOILIero o0pa3oBaHUS,
TUIaHUPYEMBIE PE3yJIbTaThl OCBOSHMUS Kypca (pU3NKU: TMYHOCTHBIE, METAallpEIMETHBIE, IPeIMETHBIE (Ha 6a30BOM YPOBHE).

[Tporpamma no ¢usnke BKIIOYALT:

e  [UIAHMPYEMBbIE PE3yJIbTAaThl OCBOEHHS Kypca (M3MKH Ha 0a30BOM ypOBHE, B TOM YHCJIE IPEAMETHBIE PE3YJIbTAaThl 1O

rojgam oOydeHHS;

e coaepkanue yueOHoro npenmera «Duzuka» 1mo rogam oOydeHusl.

®unznka Kak Hayka 0 Hambojee OOMIMX 3aKOHAaX IPHPOMIBI, BEICTYHas B Ka4eCTBe y4eOHOTO MpeaMeTa B IIKOJIEC, BHOCUT
CYLIECTBEHHBIM BKJaJl B CHUCTeMY 3HaHWU 00 okpyxkatomeMm mupe. IlkompHBIA Kypc QU3MKHM — CHCTEMOOOPA3YIOIIUH st
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, TOCKOIBbKY (DPM3MUECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOLIECCOB U SIBIICHUH, N3y4aeMBbIX
XuMHueH, Ononorueit, pu3mdeckoil reorpaduelt u actpoHoMueil. Micronp30BaHne M aKTUBHOE MPUMEHEHHE (HU3NYECKUX 3HAHHUN
oTpefersieT XapakTep U pa3BUTHE Pa3HOOOPa3HbBIX TEXHOJIOTUH B cepe IHEPIreTUKH, TPAHCIIOPTA, OCBOCHUS KOCMOCA, TIOJTyYEHUS
HOBBIX MaTepualioB C 3aJaHHBIMH CBOMCTBAMHU W ApYrux. M3yueHue (U3MKM BHOCHT OCHOBHOM BKJaJg B (hOpMHpOBaHUE
€CTECTBEHHO-HAy4YHOU KapTHHBI MUpa OOYy4Yaromuxcsi, B (JOPMHUpOBaHNE yMEHHH NPUMEHSITh HAYYHBIH METOJl MO3HAHUS NPHU
BBINTOJTHEHUH UMH YIE€OHBIX HCCIIEIOBAHHH.

B ocHOBY kypca (U3MKH AJ1s1 yPOBHS CPETHET0 00LIEero 00pa30BaHus MOJIOKEH Psijl Uiei, KOTOpble MOXKHO PaccMaTpuBaTh
KaK IPUHLUIIBI €r0 MMOCTPOSHHS.

Hoes yenocmnocmu. B cOOTBETCTBHU ¢ HEW KypcC SBISIETCS JIOTHYECKH 3aBEPIIEHHBIM, OH COIEPIKUT MaTepuall U3 BCEX
pa3zenoB (PU3UKH, BKIIOYAET KaK BONPOCH! KIIACCHUECKOH, TaK U COBPEMEHHOM (DU3UKH.

Hoes eenepanusayuu. B cooTBETCTBHY ¢ Hell MaTepual Kypca GU3UKKA 00beIMHEH BOKPYT (U3MUECKUX Teopuil. Bemxymum
B Kypce sIBJsieTcsl pOpMHUPOBAHHE MPEICTABICHUN O CTPYKTYPHBIX YPOBHIX MaTEPHH, BEIIECTBE H MOJIE.

Hoes eymanumapusayuu. EE peanusanust npeamonaracT UCIOIb30BaHIE TYMaHUTApPHOTO ITOTEHIMANa (GU3UIECKOH HAyKH,
OCMBICJICHHE CBSI3M pa3BUTUS (U3MKH C pa3BUTHEM OONIECTBAa, a Takke C MHPOBO33PEHUYECKUMH, HpPAaBCTBEHHBIMU U
HKOJIOTUYECKUMU TTPOOIEMaMH.

Hoes npuknaouou nanpagrennocmu. Kypc QHU3MKHM TpennonaraeT 3HAKOMCTBO C IIMPOKHM KPYroM TEXHHYECKUX H
TEXHOJIOTHYECKUX MPUIIOKEHUN H3YUEHHBIX TEOPUI U 3aKOHOB.

Hoess sxonocuzayuu peannusyercs MOCPEICTBOM BBEACHHS JIIEMEHTOB COJEPXKAHUs, MOCBSIIEHHBIX JKOJOTMYECKUM
npoOieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJIOTHH, a Tarkke OOCYXIeHHs mpodieM
panMoHAIBFHOTO MPUPOIONIOIb30BaHUS H SKOJIOTHUECKOH 6€30TI1acHOCTH.

CrepKHEBBIMH DJIEMEHTaMH Kypca (M3MKH Ha YPOBHE CpPEeIHEro oOuiero oOpa3oBaHUs SBISIOTCS (DU3NYECKHE TEOPHH
(dopmupoBaHHE NPEACTABICHUHI O CTPYKTYpE MOCTPOEHHS (PU3NUECKON TEOPHH, POIH (pyHIAMEHTAIBHBIX 3aKOHOB U TIPHHIIUIIOB
B COBPEMCHHBIX MIPEACTABICHUSIX O IPUPOJE, TPAHUIIAX IPUMEHUMOCTH TEOPHH, [UISl ONMHCAHNS €CTECTBEHHO-HAYYHBIX SABJICHUH U
MIPOIIECCOB).

CHCTEMHO-JICSITENIFHOCTHRIA ~ MOAXO0A B Kypce (HM3MKM peanu3yeTcs Ipekae BCero 3a cyéT OpraHu3aluu
SKCIIEPUMEHTANIBHOM JiesTeIbHOCTH oOyuatomuxcs. [l 6a30Boro ypoBHS Kypca (DM3MKH — 3TO HCIIOJIB30BAHHE CHUCTEMBI
(pOHTANIBHBIX KPAaTKOBPEMEHHBIX JKCIEPHUMEHTOB U Ja0OpaTOPHBIX PaboT, KOTOpbIe B Mmporpamme mno (u3uke oObeJAWHEHBI B
00wl CMCOK YYEHUUECKHX MPAKTHYECKUX paboT. BrljeneHne B yKa3aHHOM IepedHe J1ad0paTOpHBIX paboT, MPOBOAMMBIX IS
KOHTPOJIS M OLICHKH, OCYIIECTBIISICTCS YYaCTHHKaMH 0Opa30BaTENIbHOTO IpoIlecca MCXOoAs M3 0COOCHHOCTEH IUTaHMPOBAaHUS U
ocHameHusi kabmHeta ¢usuku. [Ipm 3TOoM obOecneumBaeTcs OBNaLeHHE OOYYAIOIIMMECS YMEHHSIMH HPOBOIUTH KOCBEHHBIC
H3MEpEeHHs1, UCCIISOBAaHHsI 3aBUCUMOCTEH (PU3NUECKHUX BEJIMYHMH U TIOCTAHOBKY OITBITOB IO MPOBEPKE MPETIOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHME yIeNsAeTCsl PEIICHUI0 PACYETHBIX M KauyeCTBEHHBIX 3adad. IIpum 3ToM 1 pacuéTHBIX 3ajad
MIPUOPHUTETOM SIBIISIIOTCS 33Jaddl C SIBHO 3aJaHHON (DPM3MYECKOM MOAENBIO, MO3BOJISIONINE NMPHUMEHSTh W3YyYCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pa3ziena Kypca, TaK M WHTETPHUPYS 3HAHHUS M3 pa3HBIX pa3zfenioB. Js KadecTBEHHBIX 3ajad
MIPUOPHUTETOM SIBIISIIOTCS 33/1aHMsI Ha OOBSICHEHHWE NPOTEKaHHWs (U3MYECKHUX SIBICHHH M TIPOLECCOB B OKpY’KArOWIEH >KU3HH,
TpeOyromue BEIOOpa GU3MIECKOH MOAEIH TSI CUTYallMH IPAaKTHKO-OPUEHTUPOBAHHOTO XapaKkTepa.

B cootsercTBum ¢ Tpedoanmsamu @I'OC COO k MaTepHaTbHO-TEXHHYECKOMY 00ECIIEUeHHI0 YueOHOTO TIporiecca 6a30BbIi
ypOBeHb Kypca (pHU3MKH Ha yPOBHE CPETHETO 00IIero 00pa3oBaHus 0JHKEH U3y4YaThCsl B yCIOBHSIX PEAMETHOTO KaOMHETa PU3UKU
WIN B YCJIOBHUAX WHTEIPHPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYyYHOTO IMKJIa. B xabuHeTe (M3MKHM JOIKHO OBITH



HEoOX0oAuMOoe J1abopaTopHOe 000PYAOBaHUE JUIS BBIIOJIHEHHUS YKa3aHHBIX B MPOrpaMMe 1o (U3UKe YUSHHYECKUX MPAKTUUECKUX
paboT 1 AEMOHCTPALMOHHOE 000PYIOBaHHE.

JemoHcTparmonHoe 00opynoBaHue (OPMHPYETCS B COOTBETCTBHH C MPUHIMIIOM MHUHUMAIbHOH JTOCTATOYHOCTH U
obecrieunBaeT MOCTAaHOBKY IEPEYHCIICHHBIX B MPOrpamMMe 1o (hU3UKe KIFOUEBbIX JAEMOHCTPALMH IS UCCICIOBAHUS U3y4aeMbIX

SIBJICHUH U MIPOIIECCOB, SMIIMPUYECKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.
JlaboparopHoe 000pyOBaHME ISl yUCHHIECKUX NPAKTHIECKUX paboT (GOopMUPYETCs B BU/IE TEMATHUECKHX KOMIUIEKTOB 1
oOecrieunBaeTcs B pacyéTe OHOTO KOMITIEKTa Ha ABYX oOydaromuxcs. TemaTndeckie KOMIUIEKTHI 1a00paTOpHOTO 000pyI0BaHUS

JIOJDKHBI OBITh TIOCTPOSHBI HAa KOMIUIEKCHOM HCIIOJIb30BAaHUM aHAJIOTOBBIX U IH(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
HU3MEPHUTENIBHBIX CHCTEM B BUJIC ITU(PPOBBIX J1abOpaToOpuid.
OCHOBHBIMY TIETISIMH U3Y9eHUS (PH3UKH B 00IIeM 00pa30BaHUM SBISIOTCS:

(dbopMupoBaHHE HHTEpeca W CTPEMJICHHUs] OOYYalOIIMXCS K HAyYHOMY M3YYEHHIO TPUPOJBL, PAa3BUTHE HX
MHTEJUIEKTYaIbHBIX U TBOPUECKHX CIIOCOOHOCTEI;

pa3BUTHE TPEICTABICHUN O HAyYHOM METOJC TO3HAHWS W (OPMHUPOBAHHE HCCIEIOBATEIBCKOIO OTHOIICHUS K
OKPYXKAIOIINM SIBIICHHUSIM;

(hopMHpOBaHHE HAYYHOTO MUPOBO33PEHHUS KaK pe3yJibTaTra N3yueHUs] OCHOB CTPOCHUSI MaTepUH U (pyHJaMEHTaIbHBIX
3aKOHOB (PH3HKH;

(dhopMupoBaHUE yMEHH OOBACHSTH SBJICHUS C HCIONb30BaHNEM (DU3MUSCKUX 3HAHUN M HAYYHBIX JI0OKA3aTeNIbCTB;
(hopMupoBaHHUE PEACTABICHHUIT O PONIK (PU3MKH IS PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHII.

JlocTrxenue THX 1ieel o0ecrieunBaeTcs peleHreM CIeIyIOMnX 3a/1ad B IIPoIecce U3yUeHHsl Kypca (QU3UKH Ha YPOBHE
cpemHero o0mero o0pa3oBaHUs:

MPHOOPETEHNE CUCTEMBI 3HAaHUKH 00 O0MmHMX (QI3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHAX, BKIIIOYAs] MEXaHHKY,
MOJIEKYJISIPHYIO (DH3HKY, JJIEKTPOJMHAMHUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acTpo(u3nKy;

(dbopMHpoBaHHE YMEHHUH NPUMEHSITHh TEOPETUUECKHUE 3HAHUS IS OOBsICHEHHsT (PU3NYECKUX SBJICHUH B IPUPOJE M JIIS
TIPUHSTHS IPAKTUYECKUX PELICHUH B TIOBCEJHEBHOM KU3HH;

OCBOCHHUE CIIOCOOO0B pelIeHHs Pa3IMYHBIX 33734 C SIBHO 3aJaHHOH (PU3MYECKOH MOJEINbI0, 3a1a4, OApa3yMeBaloIInX
CaMOCTOSATENILHOE CO3/JaHne (PU3NIECKON MOJIEINH, aleKBaTHOW YCIIOBHSIM 3aauH;

MTOHUMaHNe (PU3NIECKUX OCHOB W NPHHIIUIIOB IEHCTBHS TEXHUUECKUX YCTPONHCTB M TEXHOJIOTHYECKUX MPOLECCOB, X
BIIMSHUSI HA OKPYKAIOLIYIO CPEy;

OBJIAJICHUE METOJIaMU CaMOCTOSITEIFHOTO IUIAHWPOBAHMS W TIPOBENEHHS (PU3NYECKHX HSKCIIEPUMEHTOB, aHalHM3a M
HHTEpIIpeTanny nHGOpManny, ONpeaeIeHs JOCTOBEPHOCTH MTOJIYIEHHOTO Pe3yJIbTaTa;

CO3JaHME YCIOBUH IS pa3BUTHS YMEHUH POEKTHO-UCCIIEN0BATEIBCKOM, TBOPUECKON AESATEIBHOCTH.

Ha u3yuenue ¢usuku (6a30BbIi YpOBEHb) Ha YPOBHE cpelHero odmiero oopaszoBanus otBoaurcs 136 yacos: B 10 kimacce —
68 yacoB (2 yaca B Hezenmo), B 11 kiacce — 68 yacoB (2 yaca B HeIEIIO).

[pemaraemslil B IporpamMme 1o (uU3HKe NepedeHb Jab0paTOPHBIX M MPAKTHYSCKUX PabOT ABISETCS PEKOMEHIOBAHHBIM,
YUYUTEINb JIeNaeT BEIOOp MPOBEACHHS Ta00OPATOPHBIX Pa0OT U OMBITOB € YYETOM WHANBHUIYaIbHBIX OCOOCHHOCTEH 00YYarOIIUXCsl.



COJAEPXAHUE OBYYEHUA
10 KJIACC

Pa3nen 1. ®u3nka u MeTOABI HAYYHOT0 MO3HAHHUS
®dusznka — Hayka o npupojae. Hayunbsie MeTobI IO3HAHUS OKpY Kalolero Mupa. Poib skciepuMeHTa 1 TeOpUu B mpolecce
MTO3HAHUS TPUPOJBI. DKCIIEPUMEHT B (hU3HKE.
MogenupoBanue (GpuU3MYECKUX sIBICHHH W TpoueccoB. Hayunble runores3bl. Ou3ndeckne 3aKOHbI U TEOPHU. | paHMIIBI
MIPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IprHIIMI COOTBETCTBUSI.
Poub 1 MecTo Gpu3uKH B POPMUPOBAHIH COBPEMEHHOW HAYYHOH KapTHHBI MUPA, B IIPAKTHYECKON ACATEIIEHOCTH JIIOICH.
Lemoncmpayuu
AmnanoroBble U IU(PPOBBIE U3MEPUTENILHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKH.

Paszjnen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe aBmwkeHrue. OTHOCUTENFHOCTh MEXaHHUUECKOT o ABIKeHus. Cructema orcuéra. Tpaekropus.

[lepemenienue, CKOPOCTH (CpeqHss CKOPOCTh, MTHOBEHHAS CKOPOCTD) M YCKOPEHHE MaTePUANEHON TOYKH, UX IPOCKINA Ha
ocH cucTeMbl koopauHat. CiiokeHue epeMeIIeHui U CII0KeHIe CKOPOCTeH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE NBMKeHue. [ paduKu 3aBUCUMOCTH KOOPIUHAT, CKOPOCTH, YCKOPEHHSI,
ITyTH U IIEPEMEIICHUS MaTePUATEHON TOYKH OT BPEMCHHU.

CBoboaHoe mageHue. Y CKOpeHne CBOOOJHOTO MaeHHSI.

KpuBonuneiitnoe npwkeHue. [[BukeHne MaTepUaTbHOW TOYKH MO OKPYKHOCTHU C TIOCTOSIHHOH MO MOJIYJIO CKOPOCTHIO.
YrioBas CKOpOCTh, THHEHHAs CKOpocTh. [lepuo u wactora obpaieHus. L{eHTpocTpeMUTEIBHOE YCKOPCHHUE.

TexHUYeCKHe yCTPOHCTBA U MPAKTHYECKOE IPIMEHEHHE: CIIUIOMETP, ABIDKCHUE CHAPSAIOB, IEITHBIE U peMEHHBIE MTepeaayn.

Lemoncmpayuu

Mojienb cHCTeMBI OTCUETA, WILTFOCTPAIIHMS KHHEMATHYSCKUX XapaKTSPUCTHK TBUKCHUS.

[Ipeobpa3oBaHne MBMKEHUH C UCTIONB30BaHIEM MTPOCTHIX MEXaHI3MOB.

[TageHue Tex B BO3AyXe U B Pa3peKEHHOM MIPOCTPAHCTBE.

HaGmronenue aBm>keHUs Tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mMepeHue yckopeHwst CBOOOTHOTO TaICHHUSI.

Hanpasnenne cKOpOCTH IIpH ABIKEHHH IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomol

N3yuyeHune HepaBHOMEPHOTO JIBUXKEHUS C LIEbIO ONpeAeNieHUs] MTHOBEHHOW CKOPOCTH.

HccrnenoBanme COOTHOMICHUS MEXY ITyTSAMH, IIPOHICHHBIMU TEJIOM 32 TIOCIIC0BATEIFHBIC PABHBIC TIPOMEKYTKH BPEMEHH
IIPU PAaBHOYCKOPEHHOM JIBIKEHUH C HA49aIbHOW CKOPOCTHIO, pABHON HYIIIO.

N3yueHue NBUKEHUS IAPUKa B BA3KOM HKHUAKOCTH.

Wzydenue qBIKeHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun otHocuTensHOCTH ['anunes. [lepBriit 3akon HetoToHa. MHepLnanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cyneprio3uiuu cuil. Bropoit 3axon HeroToHa aiiss mMaTepuaabHOW TOUKH. TpeTuil 3aKOH
HeroToHA 17151 MaTepUATEHBIX TOUYCK.

3akoH BcemupHOro tarotenus. Cumna tsokectu. [lepBas kocMudeckasi CKOpOCTb.

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

Tpenue. Bunsl Tperus (mokost, cKoibxeHus, kadenus). Cruna tpenus. Cyxoe TpeHue. Crina TPEeHUS CKOJNBXKCHHS U CHIIa
Tperus nokos. Koapdumment tperns. Cuia COPOTHUBICHUS TIPH IBIKSHUH TeNa B )KAIKOCTH HIIH Ta3e.

[MocTynarensHoe U BpalaTenbHOe IBIKEHNE a0COIOTHO TBEPIOTO TeJa.

MoOMEHT CUJTbl OTHOCUTENLHO OCH BpaieHus. [lnedo cuibl. ¥YciaoBus paBHOBecHs TBEPAOTO Tea.

TexHudeckne yCTpoWcTBa M MPAaKTHIECKOe MPUMEHEHHE: TIOAIINITHAKH, ABIKCHHE NCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue UHEPIUH.

CpaBHEHHE MacC B3aUMOJICHCTBYIOIIUX TEIl.

Bropoii 3akon HetoToHa.

W3mepenue cui.

Cli0)XeHHE CHII.

3aBHCHMOCTE CHJIBI YIIPYTOCTH OT Je(hOpMaIivy.

HesecomocTts. Bec Tena npu yCKOpeHHOM NMOABEME U MaJICHUH.

CpaBHEHUE CUJI TPEHHUS MTOKOSI, KAUE€HUS U CKOJbKEHHUSI.

VYcaoBust paBHOBeCcHs TBEPAOIrO Tena. Buael paBHOBECHSL.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomol



W3ydenue qBIKeHUs OpycKa 110 HAaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BOZHHKAIOLIMX B TIPYXKHHE U PE3UHOBOM 00paslie, oT ux aedopmanui.

UccnenoBanue ycioBuii paBHOBECHs TBEPAOIO TeJa, UMEIOIIET0 OCh BPALLECHUSI.

Tema 3. 3akonvl coxpanenusn 6 mexanuke

HMnynbsc MaTepuanbHOM TOUKH (Tefa), CUCTEMBl MaTEpUANIbHBIX TOUEK. VIMITYJIbC CUIIBI M M3MEHEHHE UMITYNIbCa Tela. 3aKOH
COXpaHEHUsI UMITYJIbca. PeakKTHBHOE JBIDKEHIUE.

Pabora cuiabl. MOIIHOCTH CHIIBL.

Kunernueckast sHeprusi MaTepuaIbHON TOUKH. Teopema 00 N3MEHEHUH KHHETHYECKON YHEPTHH.

[MorenumanbHas sueprus. [loteHnuanbpHas sHeprus ynpyro aehopMupoBaHHON NpyuHbL. [loTeHIMaIBHAS SHEPTHs Tella
BOJIM3H TOBEPXHOCTH 3EMITH.

[ToTeHnanbpHBIE U HETTOTEHIMATIbHEIE CHITBL. CBSA3b paOOTH HEMTOTEHIIMATIBHBIX CHJI C H3MEHEHHUEM MEXaHMUECKOW SHEPTUHI
CHCTEMBI TeNl. 3aKOH COXpaHEHHsI MEXaHUUEeCKON YHEPTHH.

Ynpyrue u Heynpyrue CTOIKHOBECHUS.

TexHUYeCKHE YCTPOWCTBA M MPAKTHIECKOE MPUMEHEHHE: BOOMET, KONED, MPYKIMHHBIA MUCTOJIET, IBIDKESHIE PAKET.

Jlemoncmpayuu

3aKoH coXpaHEeHUs] UMITYJIbCa.

PeakTHBHOE IBMKEHHE.

[lepexon mOTEHIIATFHOMN SHEPTHH B KHHETHYECKYIO U 00paTHO.

Yuenuueckuit sxcnepumenm, iabopamopHoie pabomol

Wzydenne abCONFOTHO HEYIIPYTOTO YAapa ¢ TIOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasSTHUKOB.

HccrnenoBanme CBsI3U paOOTHI CHIIBI ¢ M3MEHEHHEM MEXaHMYECKOH PHEPIruH Tella Ha IMpHUMepe PacTsHKCHUS PE3UHOBOTO
KIyTa.

Pa3nen 3. MousiexyasipHast Gu3nKa U TepMOAUHAMHKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJICKYJISIPHO-KMHETHYECKOW TEOPHHM M UX OIBITHOE 00OCHOBaHME. BpoyHOBCKOE ABMKEHHE.
Hudodysus. Xapakrep ABIKCHHUS W B3aUMOACHUCTBUS YACTHUI[ BelleCTBa. MOAETHN CTPOCHUS T'a30B, KUAKOCTSH M TBEPABIX TEN H
0OBSICHEHHE CBOMCTB BeIIeCTBA Ha OCHOBE 3THUX Mojeneil. Macca u pasMepsl monekyn. KommdgectBo BemectBa. IlocrostHHAs
ABorajpo.

Tennosoe paBHOBecue. Temneparypa u e€ usMmepenue. lllkana remneparyp Lienscust.

Mogens upeansHoro ra3a. OCHOBHOE YpaBHEHHE MOIIEKYJISIPHO-KMHETHIECKON TEOPHH HACANBHOTO ras3a. AOCOmoTHas
TeMIepaTypa Kak Mepa cpeiHell KMHeTH4ecKOl 3HepruM TeIUIOBOro IBIUKEHHs udacTull rasza. lllkama temnepatyp KenpBuna.
l'azoBrie 3akoHbl. YpaBHeHne MenaeneeBa—Knaneiipona. 3akon [lanbroHa. M3omporecchl B HlealbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BelecTBa. [ padudeckoe mpeacTaBIeHAE H30MPOIIECCOB: H30TepMa, H30X0pa, n300apa.

TexHudeckne yCcTpocTBa M MPaKTUIECKOE IPIMEHEHHEe: TepMOMETp, OapomeTp.

Jlemoncmpayuu

OnBITHI, TOKa3bIBAIOIIME AUCKPETHOE CTPOCHNE BEIIECTBA, POTOrpauy MOJIEKYJ OPraHUYECKUX COCIMHEHHUH.

OmnsiTe! IO AU Py3UH KUAKOCTEH U Ta30B.

Moiesib OpOYHOBCKOTO JBUXKCHUSL.

Mopgaens onbita LltepHa.

OnBITEL, TOKA3bIBAOIIUE CYLIECTBOBAHUE MEKMOIIEKYIIPHOTO B3aUMOIEHCTBHS.

Moenb, HIUTIOCTPUPYIOIIas IPUPOAY JaBJICHHUS Ta3a Ha CTEHKH COCY/a.

OnBITE], WITIOCTPUPYIOLIE YpaBHEHNE COCTOSHUS UIEaIbHOI0 ra3a, H30IpOLECcCH.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

OmnpeneneHre Macchl BO3AyXa B KIIACCHOW KOMHAaTe Ha OCHOBE M3MEpPEHHH 00BhEMa KOMHATHI, NABJICHUS M TEMIIEPATypPhI
BO3/lyXa B HEW.

HccnenoBanue 3aBUCUMOCTH MEX]Ty TapaMeTpaMy COCTOSIHUS pa3peskeHHOTo rasa.

Tema 2. Ocnosvt mepmoounHamuku

TepMmoanHaMuueckass cucTeMa. BHYTpeHHssl SHEpPrusi TEPMOJMHAMHYECKOW CHCTEMbI W CIOCOOBI €€ W3MEHEHHS.
KomnuectBo Temnotel u  pabora. BHYTpeHHsss OSHeprus OJHOATOMHOTO WACAILHOTO ras3a. Buisl Temonepenayu:
TEIUIONPOBOAHOCTD, KOHBEKIIUS, U3ITydeHHe. Y IeNIbHas TEIUIOEMKOCTh BellecTBa. KoanmuecTBo TEMIOTH NpH TEILIONepeiaye.

[onstne 06 agmadbatHOM mporiecce. [IepBhIif 3aK0H TepMoAWHAMUKH. [IpIMeHEHHe epBOro 3aKOHA TEPMOIMHAMUKH K
nzomnporeccaM. [ paguyeckas nHTEprnperanys paboThl raza.

Bropoii 3akon TepmoanHaMuki. HeoOpaTiMocCTh Mpo1eccoB B pUpoIE.

TenmoBple MamuHbl. [IpWHOMIBI ASHCTBHUS TEIDIOBBIX MamuH. lIpeoOpa3oBaHWs JHEPTHM B TEIUIOBBIX MAIITHHAX.
KoaddunueHT mosie3Horo aeicTBus TemioBoi MammuHel. [ukn KapHo u ero k03hGUIIHEHT M0Ie3HOro ACHCTBHS. JKOJIOTHICCKUE
po0JIeMBI TEINIOIHEPTETHKH.

TexHudeckne yCTPOHCTBA M MPAKTHYECKOE NMPUMEHEHHWE: JBHUTAaTelIh BHYTPEHHETO CTrOpaHWs, OBITOBON XOJOAWMJIBHHK,
KOH/IUITHOHED.



Jlemoncmpayuu

W3MeHeHre BHYTPCHHEH YHEPTUU Teja MPHU COBEPIICHUH PAa0OOThI: BBUICT MPOOKK M3 OYTBUIKH MO ICHCTBHEM CHKATOrO
BO3/yXa, HarpeBaHue d(upa B JATYHHOH TPyOKe MyTEM TpeHUs (BUACOAEMOHCTPAITHS).

V3meHeHne BHYTPEHHEH SHEpruy (TeMIepaTyphl) Tejla IIpH TeIuIonepeayde.

OmbIT 110 a1MadaTHOMY PACIIMPEHHIO BO3AyXa (OIBIT C BO3AYIIHBIM OTHHBOM).

Moenu mapoBoil TypOHHBI, ABUTATENsl BHYTPSHHETO CTOPAHHS, PCAKTUBHOTO JIBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomaol

W3mepenue yaenbHON TEIOEMKOCTH.

Tema 3. Azpecamnbie cocmoanusn eeujecmea. Dazosvie nepexoovl

[MapooOpazoBanme w KoHAeHcanmsa. VcmapeHwe u KumeHHe. AOCONIOTHAS W OTHOCHUTEIbHAS BIAKHOCTH BO3IyXa.
Hacrimennsiit map. Y aenpHas Termiora mapooOpa3oBaHus. 3aBHCUMOCTh TEMIIEPATYPHI KUIIEHUS OT TaBJICHUS.

Teépmoe Tenmo. Kpucrammueckne u amopdHble Teia. AHH30TPOIHUS CBOMCTB KpHUCTaIoB. JKWIKHME KpPUCTAUIBL.
CoBpemMeHnHble MaTepuaibl. [InaBneHne u KpucTamu3anus. Y aeiabHas TerioTa miaieHust. CyOoamMartus.

YpaBHEHUE TEIIIOBOTO OaaHca.

Texauueckue yCcTporcTBa U MPaKTUIECKOE TPUMEHEHNE: TUTPOMETP U IICUXPOMETP, KAIOPUMETP, TEXHOJIOTHH MOTYISHUS
COBPEMEHHBIX MaTEPHUAaJIOB, B TOM YMCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Lemoncmpayuu

CBO¥iCTBa HACHIIIEHHBIX MTAPOB.

Kunenue mpu moHMKEHHOM J1aBIICHUU.

Crioco0bI m3MepeHHS BIaKHOCTH.

Habmonenne HarpeBaHus U IUIABICHUS KPUCTAJUIMIECKOTO BEIIECTBRA.

JleMoHCTpanus KpucTauioB.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomol

W3MmepeHne OTHOCUTEIBHOM BIaXKHOCTH BO3IyXa.

Pa3nen 4. DiaekTpoaAnHAMHUKA

Tema 1. Dnexkmpocmamuxa

OnexTpu3anys Tesl. OJIEKTpUYecKHi 3apsaa. [lBa BHUIa SICKTPUUYECKHUX 3apsAmoB. IIpOBOOHMKH, IMIIEKTPUKH U
MTOJTYTIPOBOTHUKH. 3aKOH COXPaHEHHUS JIEKTPUIECKOT0 3apsaa.

B3aumopetictBue 3apanoB. 3akoH Kynona. TodeuHsld anekTpuueckuil 3apsan. OnexTpudeckoe mnone. Hampsx€HHOCTH
IEKTPUYECKOTO OIS IIpHHINIT CyNepro3unny JEKTPUIECKHUX Moel. JINHIM HarpsKEHHOCTH 3JEKTPUIECKOTO TIOJIS.

PaGora cun snextpocratmueckoro mnons. [lorenuwman. PasHocts mnoTeHnmanoB. [IpOBOTHHKM W JUAJNIEKTPUKU B
ANEKTPOCTAaTUYECKOM IoJie. JJuanexTpudeckas IpOHUIIAEMOCTb.

OnexrpoéMkocTs. Kogencarop. D1eKTpoéMKOCTh IIIIOCKOTO KOHICHCATOPA. DHEPIHs 3apsDKEHHOTO KOHAEHCATOPA.

TexHudeckne yCTPONCTBA M MPAKTHUECKOE IPHMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP, 3JIEKTPOCTaTHYECKas 3aIluTa,
3a3eMIIeHHE JIEKTPONPHOOPOB, KOHJCHCATOP, KOMMPOBAJIbHBIN anmnapar, CTpyHHbINA PUHTEP.

Jemoncmpayuu

VYeTpoiCTBO U MPUHLIMIT AEUCTBUS SJIEKTPOMETPA.

B3aumonelicTBie Ha3JIEKTPU30BAHHBIX TEIl.

DNeKTpUYecKoe MoJie 3apsKEHHBIX Tel.

[TpoBOAHUKY B 3IIEKTPOCTATHYECKOM MOJIE.

OnexTpocTaTHyecKast 3aluTa.

JMdnexTpuKky B 3JI€KTPOCTaTUUECKOM TIOJIE.

3aBUCHMOCTh DJICKTPOEMKOCTH IIIOCKOTO KOHJEHCAaropa OT IUIONIAJM IUTACTHH, pPACCTOSIHUS MEXAY HHMH U
JI3IEKTPUIECKON IIPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomol

N3mepenue 351eKTpo€MKOCTH KOHAEHCATOpA.

Tema 2. Ilocmoannwiit 3nekmpuyeckuii mox. Toku ¢ paziuunvix cpeoax

DneKTpU4ecKuil TOK. Y CI0BUS CYIIECTBOBAHUS 3JIEKTpUIecKoro Toka. Mcrounuku Toka. Cuna toka. [TocToSHHBIN TOK.

Hamnpsoxenne. 3akon Oma a5t yyacTka 1enH.

DNeKTpUYecKoe CONMPOTHUBIICHHE. YIENbHOE CONPOTHBIECHUE BemiecTBa. [locienoBarensHoe, mapaieIbHOE, CMEIIAHHOE
COEIUHEHNE TPOBOAHUKOB.

Pabora snexrpuueckoro Toka. 3akoH [xoyms—JIeHia. MOITHOCTD IEKTPHYECKOTO TOKA.

DNEeKTPOABMKYIAS CHJIA W BHYTPCHHEE COMPOTHBICHHE HCTOYHHWKA TOKa. 3akoH OMa g MOMHOW (3aMKHYTOI)
anekTprueckoi renu. Kopotkoe 3aMbikanue.

ONeKTpoHHas MPOBOAUMOCTh TBEPABIX METAUIOB. 3aBUCHUMOCTb CONPOTHUBICHHS METAJIOB OT TEMIIEepaTyphl.
CBepXIIpOBOIUMOCTb.

OnexTpuueckuii TOk B BakyyMme. CBOWMCTBA 3JIEKTPOHHBIX ITyYKOB.



[omynpoBonuuku. CoOcTBEHHas ¥ TPHMECHas MPOBOJUMOCTh IONYNpoBOXHUKOB. CBoiicTBa pP—N-mepexofa.
[TosynpoBoTHUKOBBIE TPUOOPBI.

OneKTpUYeCKUil TOK B paCTBOPAX M PACIUIABAX MEKTPOIUTOB. DIEKTPOIUTHYECKAS JUCCOLUALMS. DIEKTPOIH3.

DneKTpudecKkuid TOK B Tazax. CaMOCTOSTEIbHBIN U HECAaMOCTOSTENNbHBIN paspsa. Monaus. [1na3ma.

TexHudeckne yCTpoHCTBA U MpaKTHYECKOe IPHUMEHEHHE: amIepMeTp, BOJIBTMETP, PEeocTaT, HCTOUYHUKU TOKa,
JJIEKTPOHArpeBaTebHbIe ITPHOOPHI, AJIEKTPOOCBETHTENILHBIE MNPUOOPBI, TEPMOMETP CONPOTHBIECHHS, BaKyyMHBIH MO,
TEPMHUCTOPHI M (POTOPE3UCTOPHI, MOTYIIPOBOTHUKOBBIN N0, TAIbBAHUKA.

Jlemoncmpayuu

I/I3MepeH1/1e CHJIbI TOKA U HAIIPSAXKCHUA.

3aBHCHMOCTB CONPOTHUBIICHUS IIITHHAPHYECKIX TIPOBOIHUKOB OT JIJIFHEI, TUTOIIAIN TOMIEPEYHOTO CEUCHHUS 1 MaTepHraa.

CMemraHHOE COSMHEHHNE MTPOBOTHIKOB.

[Ipsimoe u3MepeHue 3MeKTPOABMKYIIEeH cruiabl. KopoTkoe 3aMbIkaHNe TalbBaHMUECKOTO 3JIEMEHTA U OIIEHKa BHYTPEHHETO
CONPOTUBIIECHUS.

3aBHCHMOCTH COMPOTHUBIICHHUS METAJUIOB OT TeMIICPaTyphI.

IIpoBOaMMOCTB IIEKTPOJIUTOB.

HckpoBoii pa3psa ¥ IpOBOJMMOCTE BO3AYyXa.

ORHOCTOPOHHSS TPOBOJMMOCTH JTHO/IA.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomaol

W3ydeHue cMemaHHOrO COeANHEHNS PE3UCTOPOB.

W3mepeHne 3JIeKTpOIBIKYIIEH CHIIB HICTOYHIKA TOKA M €T0 BHYTPEHHETO COMPOTHBIICHHS.

Habmogenue snexrpommsa.

MexknpeaMeTHbIe CBA3H

Wzyuenne xypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce oCyIIECTBISIETCS C YYETOM COJEPIKATEIBHBIX MEXIIPEIMETHBIX
CBsI3eH C KypcaMu MaTeMaTHKH, ONOJIOTHH, XUMUH, TeOTpaQuu U TEXHOIOTHH.

Mesicnpeomemusie nonsamusi, CBI3aHHBIE ¢ U3yUYEHHEM METOJI0B HAYYHOTO TTO3HAHUS: SIBICHUE, HAyJHBIN (DaKT, THIIOTE3a,
(u3nyeckas BeJIMYNHA, 3aKOH, TEOPHs, HAOJIOIeHNE, SKCIIEPUMEHT, MOJIETIMPOBAaHHE, MOIEIIb, H3MEPEHHE.

Mamemamuxa: penicHHe CHUCTEMBI YpaBHEHWH, TUHeWHas (GyHKIWA, mapaboia, rumepbona, ux rpauKd U CBOKCTBA,
TPUTOHOMETpHUYECKHE QYHKINU: CHHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHYIECKOE TOKIECCTBO, BEKTOPHI H UX
MIPOEKIINH Ha OCH KOOPAMHAT, CII0’KEHHE BEKTOPOB.

buonozusn: mexaHudeckoe ABWKEHHE B JKUBOW mpupone, ITUQy3us, ocMOC, TEIJIOOOMEH »XHMBBIX OPraHW3MOB (BUJBI
TEIUIONIepeIadn, TETJIOBOE PABHOBECHE), AIEKTPHUECKHUE SABJICHUS B )KUBOH MPHUPOJIE.

Xumus: TUCKPETHOE CTPOCHME BEIIECTBAa, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb BEIeCTBA, MOJIIpHAs Macca, TEIUIOBBIE
CBOMCTBa TBEPABIX TN, KUIKOCTEN U ra3oB, JIEKTPUIECKHE CBONCTBA METAJIOB, JIEKTPOIUTHYECKAs AUCCOLUALINS, TalbBaHUKA.

Teoepaghus: BIaxHOCTH BO3IyXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texuonocusa: tpeoOpa3oBaHWE IBIKEHHH C HCIONIB30BAaHHEM MEXaHHW3MOB, YUET TPEHUS B TEXHHKE, IOAIINITHUKH,
HCIOJIH30BAaHNE 3aKOHA COXPAHEHUS UMITYJIbCA B TEXHUKE (paKeTa, BOXOMET U JPyTHUE), IBUTATEeNIb BHYTPEHHET O CTOPaHUsl, ITapoBas
TypOuHa, OBITOBOH XOJOAMJIBHUK, KOHAWIMOHEP, TEXHOJOTHUH TIONYYEeHHs COBPEMEHHBIX MaTepuajioB, B TOM YHCIIE
HaHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH, JIIEKTPOCTATHIECKAsI 3aIUTa, 3a3eMIICHHE dJIEKTPOTPHOOPOB, KCEPOKC, CTPYHHBIH IIPHHTED,
AJIEKTPOHArpeBaTesIbHbIC MPHOOPBI, HJIEKTPOOCBETUTEIbHBIC IIPHOOPHI, TalbBaHHUKA.

11 KJIACC

Pa3nen 4. DaekTpoaAnHAMHUKA

Tema 3. Maznummnoe none. IneKmpomMazHUMHAA UHOYKUUA

ITocTossHHBIE MarHuThHL. B3auMoIeHCTBUE MOCTOSHHBIX MarHuTOB. MarHUTHOE moJjie. BEKTOp MarHUTHOW HHAYKIMH.
[IpuHIMO Cymeprno3uuuyd MarHUTHBIX mnoiieil. Jluamn MarauTHOW wHAYKIuH. KapTuHa THMHMA MarHUTHONM WHIYKIMH TIOJIS
MIOCTOSTHHBIX MarHUTOB.

MarauTHO€ 10JIe IPOBOAHNKA ¢ TOKOM. KapTrHa TMHMI MHIYKIMA MarHUTHOTO IOJISI JUTMHHOTO MPSIMOTO TMPOBOJHUKA U
3aMKHYTOI'O KOJIBIIEBOI'O IMTPOBOAHNKA, KATYHIKH C TOKOM. OmngIT apCTeHa. BSaHMO}IeI\/’ICTBI/Ie IMPOBOJHHUKOB C TOKOM.

Cuna AMmnepa, e€ MOAyNb U HallPaBJICHUE.

Cuna Jlopenna, e€ MOIyJIb W HalpaBieHHUE. J[BIKeHNE 3apsHDKEHHOM YacTHIBl B OJHOPOJIHOM MarHWTHOM moie. Pabora
cunsl JIopeHua.

SIBneHue >NeKTPOMArHUTHOW MHAYKIUH. IIOTOK BEKTOpa MarHUTHONM WMHAYKIMH. DJIEKTPOABHXKYINAs CHUIa MHIYKLUU.
3aKoH 3IeKTpOMarHuTHON HHAykmu Papanes.

BuxpeBoe anekTpudeckoe moje. DIEKTPOABMKYIIAs CHIA WHAYKIWH B NPOBOAHUKE, IBIDKYIIEMCS] MOCTYIATEIbHO B
OIHOPOJHOM MAarHMuTHOM II0JIE.

IIpaBuno Jlenma.

WHIyKTUBHOCTE. SIBNCHNE CAMOMHIAYKIMH. DICKTPOABIKYIIAS CHIJIa CAMOMHIYKIIHH.

3Hepr1/m MAar"duTHOI'O IOJIA KaTYIIKHU C TOKOM.



DNEeKTPOMAarHUTHOE TIOJIE.

TexHuueckue ycTpoicTBa W MPAKTHUECKOE MPUMEHEHHUE: MOCTOSHHBIE MArHUThI, 3JEKTPOMArHUTHI, JJIEKTPOABUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTUL, UHIyKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIIOHEHHE NEKTPOHHOIO MTyYKa MarHUTHBIM TOJIEM.

JIvHMY MHITYKIIAA MarHUTHOTO TIOJISL.

B3aumonelicTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JetictBue cuiibl JlopeHa Ha HOHBI JIEKTPOJIUTA.

SIBneHue 31€KTPOMarHuTHOM HHIYKIUH.

IIpaBuno Jlenna.

3aBUCUMOCTD AJIEKTPOABIKYILEH CHIIBI HHIYKIIUU OT CKOPOCTH U3MEHEHHSI MarHUTHOT'O TTOTOKA.

SIBieHUEe cCaMOWHIYKIINH.

Yuenuueckuil sxcnepumenm, rabopamopHoie pabomol

M3yyeHre MarHUTHOTO TMOJISt KATYIIKH C TOKOM.

HccrenoBanue NeiicTBUS MOCTOSHHOTO MarHUTA Ha PAMKY C TOKOM.

HWccrenoBanme siBICHAS 3EKTPOMArHATHOW MHTYKITHH.

Pa3nen S. Kosie6anusi 4 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE KOTEOAHUA

KonebatenpHas cucrema. CBOOOAHBIE MexaHMuYeckue KoneOaHus. [apMoHuueckue konebanus. I[lepuon, dvactoTa,
ammutyga u (asza xoneOanuil. [IpyXuHHBIH MasTHHK. MareMaTHuecKHi MasTHHK. YpaBHEHHE TapMOHHYECKHX KOJIEOaHHM.
[TpeBparenne 3HEPTUN IPHU TAPMOHUYECKHUX KOJICOAHMSAX.

Konebarenpublil kKoHTYp. CBOOOAHBIE AIIEKTPOMATrHUTHBIE KOJIEOaHUS B MIEAIbHOM KOJIeOAaTeTbHOM KOHTYpe. AHAJIOTHA
MEXAY MEXaHWYECKHMMHU U 3JIEKTPOMAarHUTHBIMU KosieOanusmu. Popmyna ToMmcoHa. 3aKOH COXpaHEHHUS! PHEPIHU B HUAEAITEHOM
KoJiebaTeIbHOM KOHTYPE.

IIpencraBneHne o 3aTyXaroIUX KoseOaHWAX. BBIHy)XIeHHbIE MexaHH4ecKhe KoiebaHus. Pe3oHaHc. BrIHyXIeHHBIC
AJIEKTPOMArHUTHBIE KOJIEOaHHS.

Ilepemennslii Tok. CuHycouaanbHbI NepeMeHHbIN TOK. MOIIHOCTh EPEMEHHOT0 TOKa. AMIIIUTYIHOE U AEHCTBYIOLIEE
3HAYEHHE CHUJIbI TOKA M HANPSDKCHUSI.

Tpanchopmarop. IIpousBoacTBO, meperada W MOTPEOJICHUE DSJICKTPUUECKOW SHEPrHH. DJKOJOTMYECKHUE PHUCKH IpU
MIPOU3BOJICTBE MMEKTporHeprun. KynpTypa ucnons30BaHus 2I€KTPOIHEPTUH B TOBCETHEBHOM JKU3HU.

TexHu4eckne ycTpoicTBa W MPaKTUIECKOE NMPHUMEHEHHUE: IEKTPUUSCKUH 3BOHOK, T€HEpaTop MEePEMEHHOTO TOKa, JIMHUU
JJIEKTpoIIepeiay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KonebaTeNbHOM cucTeMbl (TIPYKUHHBIA WIIM MaTEMaTHIECKUH MasiTHHK).

Habmonenne 3aTyxarommx KojaeOaHHi.

HccnenoBanue CBOMCTB BBIHYKACHHBIX KOJICOAHH.

HabGmnronenue pesonanca.

CB0OOTHBIE ANIEKTPOMAarHUTHBIE KOJICOAHMSI.

OcruutorpaMMsl (3aBUCUMOCTH CHITBI TOKA U HANIPSDKEHHUSI OT BPEMEHH) JUIS DJIEKTPOMATHUTHBIX KOJIeOaHHH.

Pe3onanc npu nocnenoBaTeIsHOM COSAMHEHUN PE3UCTOPA, KaTYIIKU UHAYKTUBHOCTH U KOHJIEHCATOpA.

Mopens IMHUY NIEKTpONepeaadH.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomaol

HccnenoBanue 3aBUCHMOCTH MTEPHUO/Ia MAJIBIX KOJIeOaHU Tpy3a Ha HUTH OT JUIMHBI HUTH M MaccChl Tpy3a.

HccnenoBanue nepeMeHHOTO TOKa B LIEMH U3 MOCIIEI0BATENBHO COCTUHEHHBIX KOHACHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUMHbLE 60JIHbL

MexaHnuecKue BOJIHBI, ycaoBus pacupoctpaneHus. [lepuon. CkopocTs pactipocTpaHeHHs U JUTHMHA BOJHEL. [lonepeunsie u
MIPOIOJIbHBIE BOJIHBL. MHTepdepenus u qudpakiuns MexaHH4eCKuX BOJIH.

3Byk. CropocTs 3ByKa. [ pomKkocTh 3ByKa. Beicora Tona. TemOp 3ByKa.

ONEeKTPOMAarHUTHBIC BOJIHBL. Y CIIOBHS M3IIYHYEHHSI JIEKTPOMAarHUTHBIX BOJH. B3anmHas opueHrtanus Bextopos E, B, V B
JJIEKTPOMAarHUTHOH BosiHe. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH: OTpPaKEHHE, NPEIOMIICHHE, MOJsIpu3anus, Anppakius,
naTepdepeHiys. CKOpOCTh SIMEKTPOMAarHUTHBIX BOJTH.

[ITkayna 31eKTpOMarHUTHBIX BOJH. IIpuMeHeHNE JIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHuMnBI paANoOCBA3U U TeNeBUIeHUs. Paaronokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHHE OKPYIKaIoIIel Cpeabl.

TexHudeckne ycTpoiicTBa M NMPAKTUYECKOE MPUMEHEHNE: MY3BIKAIBHBIC HHCTPYMEHTHI, YIbTPa3ByKOBasl TUarHOCTHKA B
TEXHUKE U MEAULMHE, Pajap, paAuONpUEMHHUK, TeIEBU30D, aHTeHHa, Tenedon, CBU-neus.



Jlemoncmpayuu

O0pa3oBaHKe U PaCTIPOCTPAHCHUE TONICPEUHBIX M ITPOI0JILHBIX BOJIH.

Konebumromnieecs Teno kak KICTOYHUK 3BYKa.

HaOmroneHne oTpaxxeHuUs! 1 PETOMIICHHSI MEXaHHUECKHUX BOJTH.

HabGmnronenne narepdepeHny 1 inppakiuy MEXaHUUECKUX BOJTH.

3BYKOBOM pe30HaHC.

HabmoneHune cBsi3u TPOMKOCTH 3ByKa U BBICOTHI TOHA C aMILUTUTYON M YaCTOTOM KOJIeOaHHH.

HccenenoBanne CBOMCTB 371€KTPOMArHUTHBIX BOJIH: OTPAXKEHHUE, IPEIOMIICHHUE, TOSIPU3as, TUPPAKIHs, HHTephepeHIHS.

Tema 3. Onmuxka

I'eomerpuueckas onrtuka. [IpsMonnHeliHOe pacipocTpaHeHHE CBETa B OJHOPOAHOM cpene. JIyy cBera. TouedHbI HCTOUHUK
CBeTa.

OTtpaxceHre cBeTa. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n300paxeHnit B IIIOCKOM 3epKale.

[Mpenomnenue cBera. 3akoHBI INIpeJOMIICHHS cBeTa. AOCOJIOTHBINA IIOKas3aresib TNpelomyieHHs. [lomHOoe BHyTpeHHee
oTpaxkeHHue. [IpeenbHbIA yro HOTHOT0 BHYTPEHHETO OTPaXKEHHSI.

Jucnepcus csera. CloxHBIN cocTaB Oesnoro ceeta. L[Ber.

CoOupatomue M paccenBaroiie JUH3bB. ToHKas inH3a. DOKyCHOE paccTOsSHHME M ONTHYECKas CHIa TOHKOM JIMH3BI
[MocTpoenne m300paXkeHnit B COOMPAIOIINX M PACCEHBAIOIINX JIMH3aX. DOpMyIa TOHKOI JIMH3BL. Y BEJIMUEHHE, JaBaeMOe JIMH30M.

[Ipenensl MPUMEHUMOCTH F€OMETPUUECKON ONITUKHU.

Bonnogast ontrika. MHTepdhepenius ceta. KorepeHTHbIC HCTOUHUKH. Y CJIOBUS HAOIIOACHUS MAaKCHMYMOB M MUHUMYMOB
B MHTEP(PEPCHIIMOHHON KapTHHE OT JBYX CHH(a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuns cBera. JudpaknwoHHas pemérka. YcioBue HAONMIOMEHUS TJaBHBIX MAaKCHMyMOB TIpH IaJCHUHN
MOHOXPOMAaTHYECKOTO CBeTa Ha NU(PPAKINOHHYIO PEIIETKY.

INonspusanus ceera.

TexHudeckne ycTpoicTBa U MPaKTHUECKOE MPUMEHEHHE: 0UKH, JTyIa, (oToarnmapar, IPOSKIMOHHBIH anmapar, MUKPOCKOTI,
TEJIECKOII, BOJIOKOHHAsI ONTHKA, AN(PPAKIIOHHAS PEIETKA, MOSIPOU.

Jlemoncmpayuu

[IpssmonmHe#HOE pacTIpocTpaHeHne, OTpaKEHHE U IpeIoMiIeHHe cBeTa. OnTniecKue NpruoopH.

[TonHoe BHyTpeHHEE OTpaxkeHue. Mozieiab CBETOBOAA.

HccnenoBanue cBOMCTB M300paKeHH B IMH3AX.

Mopenu MUKpPOCKOIa, TEJIECKOTA.

Habmonenne naTepdhepeHIInn cBeTa.

Habmronenue mudpakiunu cBera.

Habmronenne nucnepcun cera.

[Nomydenne criekTpa ¢ IIOMOIIBIO TPU3MBI.

[TomyyeHne ciekTpa ¢ HTOMOIIBIO TU(PPAKINOHHON PEIIETKH.

Hab0monenue nonsipu3aniy cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomol

W3mepenne nokasatensi MpeIoMIICHUS CTEKIIA.

HccrnenoBanue CBOMCTB H300paKeHUH B JIMH3AX.

HabmroneHue aucnepcuu cBera.

Pa3gen 6. OcHOBBI CIeIHAIBHON TEOPHH OTHOCHTEIBHOCTH
I'panubl PUMEHUMOCTH KJIacCUUeCKON MexaHUKHU. [locTynaTsl cnenuanbHOM TEOpUN OTHOCUTENBHOCTU: HHBAPUAHTHOCTD
MOJyJIsl CKOPOCTH CBETA B BaKyyMe, IPUHIUI OTHOCUTEIBHOCTU DUHINTEHHA.
OTHOCHTENBHOCTh OTHOBPEMEHHOCTH. 3aMEVICHNE BPEMEHH M COKPAIICHNE [UTHHBI.
OHeprust U UMITYJIEC PEIATUBUCTCKOM YaCTHIIBL.
CBs13b MacCBhI C HEPTHEH U UMITYJILCOM PENATUBUCTCKOM YaCTUIbl. DHEPIHUs MOKOSI.

Pasznen 7. KpantoBasi puszuka
Tema 1. Dnemenmol K6aHMOBOU ONMUKU
®otonsl. ®opmyna [Tnanka cBs3u sHeprun GOTOHA C €ro YaCTOTOH. DHEPrHst U UMITYJIBC (POTOHA.
OtkpeiTre 1 uccienoBanmne Gorordpdexra. Omeiter A. I'. CromeroBa. 3akoHs! hoTtoddderra. YpaBHeHHe DUHIITEIHA I
¢doroaddekra. «Kpachas rpanuia» Gorodpdexra.
JaBnenue ceera. OnwiThl [1. H. JIeGenena.
XHUMHYECKOE IENCTBUE CBETA.
TexHHUYECKHE yCTPOMCTBA U MTPAKTUUECKOE TPUMEHEHHE: POTOIEMEHT, POTOIATUHK, COTHEUHAast OaTapesi, CBETOJHOI.
Jlemoncmpayuu
®oTo3¢heKT Ha YCTAaHOBKE C IMHKOBOH IIACTHHOM.
HccnenoBanue 3akoHOB BHeNIHEro (oToddpdekra.



CBeroaunon.

ConHeunas OaTapes.

Tema 2. Cmpoenue amoma

Mogpens aroma Tomcona. OnbiTel Pesepdopaa mo paccesauro o -gactun. [ImanerapHas mogens atoma. Iloctynarer bopa.
W3znyuenue u noryonieHue GOTOHOB IPHU MEPEX0JIE aTOMA C OJJHOTO YPOBHSI SHEPTUH Ha Apyroit. Buapl ciekrpoB. Crekrp ypoBHeEH
SHEpPruy aToMa BOAOPOAA.

Bonnosble cBoiicTa yactuu. Bonnsl e bpoiins. KopnyckyisspHO-BOJIHOBOM Tyallu3M.

CIIOHTaHHOE U BBIHYKJEHHOE U3Iy4EHHE.

TexHudeckne ycTpOHCTBa M IPAaKTHYECKOE IPUMEHEHHE: CHEKTPAIbHBIA aHanu3 (CIEKTPOCKOIl), Jiazep, KBAaHTOBBIH
KOMITBIOTED.

Lemoncmpayuu

Mogpens ombita Pesepdopaa.

OmnpeneneHye ATUHBI BOJIHBI Ja3epa.

Habmronenne muHEHYaThIX CHEKTPOB M3y YEHHS.

Jlazep.

Yuenuuecxuii sxcnepumenm, nabopamopmule pabomoi

HabmoneHne TMHEHYaToOro CIeKTpa.

Tema 3. Amommnoe aopo

OKCIEpUMEHTHI, J0Ka3bIBAIOIIUE CIOKHOCTh CTpoeHHs siapa. OTkpwiTHE paanoaktuBHOcTH. OmnbiThl Pesepdopaa mo
OTIPEJIENICHNIO COCTaBa PAAMOAKTUBHOTO M3mydeHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3IydeHus. BiausHue painoakTHBHOCTH Ha
KHBbIE OPTaHU3MBI.

OTkphITHE TIPOTOHA M HeHTpoHa. HykioHnHas mojens siapa [eiizenOepra—Banenko. 3apsi sapa. MaccoBoe 4UCIIO sapa.
W3oTomEI.

Anpda-pacrian. DNeKTpOHHBIH ¥ MO3UTPOHHBIN OeTa-pacnas. ['amMmma-u3mydenue. 3aKoH paIioaKTHBHOTO paca/ia.

DHeprusi cBs3M HYKJIOHOB B siipe. SnepHble cuibl. Jledext Maccol aapa.

SAnepuble peakuuu. [leneHue U CUHTES sIep.

SAnepuslit peakrop. TepmosinepHblii cuaTe3. [IpobIeMbl 1 MEPCHIEKTHUBHI SAECPHON SHEPTeTHKH. JKOJOTHYECKHE ACTIEKTHI
SIIEPHON SHEPTETHUKHU.

DneMeHTapHbIe 4acTHIBI. OTKPHITHE IO3UTPOHA.

Merto 151 HAOMIONEHHS ¥ PETUCTPALINY HJIEMEHTAPHbIX YaCTHII.

OyHaMeHTaIbHBIE B3aNMOACHCTBISL. ENMHCTBO (I3MUecKoi KapTUHBI MHpA.

TexHHYeCKne yCTPOUCTBA U MPAKTUUECKOE NPUMEHEHNUE: JO3UMETP, KaMmepa BuiibcoHa, siJiepHblii peakTop, aToMHast 0oM0a.

Jlemoncmpayuu

CYETYNK MOHM3HUPYIOIIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomaol

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusim).

Pa3nen 8. DiieMeHTBI AaCTPOHOMMH M ACTPOPU3NKH

Oransl pa3BUTHS acTpoHOMUH. [IpuKkiagHOe M MUPOBO33pEHUYECKOE 3HAUYCHHE aCTPOHOMUM.

Bupn 3Bé3nHoro HebGa. Co3Besnust, ipkue 3BE3/Ibl, IUTAHETHI, X BUANMOE JIBH)KEHHE.

CoHeYHas cucTeMa.

Comnnue. ConHevHasi akTHBHOCTb. VcTounuk sneprun CosHia u 3BE3/1. 3BE3/IbI, NX OCHOBHBIC XapaKTepUCTUKH. J{nuarpamma
«CTIEKTPAJIbHBIA KJIaCC — CBETUMOCTBY. 3BE3/IbI TIIAaBHOM ITOCIIEI0BATEIBHOCTH. 3aBUCHMOCTh «MAacca — CBETHMOCTBY» ISl 3BE3]T
TJIABHOW TOCJIEIOBATENBHOCTH. BHyTpeHHee crpocHme 3BE31. COBpEMEHHBIC MPEICTABICHUS O TPOUCXOXKICHUH W IBOJIOIHA
CoiHiia # 38831, DTallsl )KU3HA 3BE3]L.

Mnieunsrnii [Tyte — Hamra [anaktuka. [Tonoxenne u aeuxenne Connna B ['anaktuke. Tumbl raaktuk. PaguoranakTuku u
KBa3zapbl. YEPHBIC ABIPHI B ApaX TaJaKTHK.

Bcenennas. Pacumpenne Bceenennoii. 3akon Xa006ma. Pa3beranme ramaktuk. Teopust bombmroro B3peiBa. PemmkroBoe
H3JIyYeHue.

MacmtabHas cTpykrypa Beenennoii. MeraranakTuka.

Hepeménasie mpo0OIeMbl aCTPOHOMHUH.

Yuenuuecxue nabnooenus

HaOnroneHnst HeBOOPYKEHHBIM TJ1a30M C UCIIOJIB30BaHHEM KOMITBIOTEPHBIX MPHUIOKEHHUH ISl ONpENeNICHNsT TOJI0KEHHS
HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JIATy: OCHOBHBIC cO3Be3usl CeBEpHOTO MOMYIIAPHS U IPKHUE 3BE3TBL.

Habmonenus B reneckon Jlynsr, mmaner, Muegnoro I[Tytu.

O0o0maroniee NOBTOpeHne

Ponb ¢u3MKM W aCTpOHOMHH B HKOHOMHYECKOH, TEXHOJIOTMYECKOHM, COLMAIBHON M ITHYECKOH cdepax IesTenbHOCTH
YeloBeKa, POk U MECTO (UMK W aCTPOHOMHH B COBPEMEHHON HAYYHOH KapTHHE MHpa, poibh (HU3WIECKOH Teopu: B



(dbopMupoBaHUM TIPENCTaBICHHH O PU3nUecKol KapTHHE MHUPa, MECTO (DH3MYECKOH KapTHHBI MUPA B OOIIEM PSAY COBPEMEHHBIX
€CTCCTBCHHO-HAYYHbIX HpeﬂCTaBHeHHﬁ O Ipupoxae.

Me:xnpeaMeTHbIe CBSI3H

Wzydenune xypca ¢u3uku 6a3oBoro ypoBHs B 11 Kacce oCymIECTBISETCS C YIETOM COIEPKATEIBHBIX MEXIIPEIMETHBIX
CBsI3CH C KypcaMu MaTeMaTHKH, OMOJIOTHH, XUMUH, TeOrpapuu U TEXHOJIOTHH.

Medsicnpeomemnule nonsamusi, CBI3aHHBIE C U3yYEHUEM METO/IOB HayYHOT'O ITO3HAHUSL: SIBJICHUE, HAYYHBIH (aKT, THIIoTe3a,
¢usHuecKas BeIMUNHA, 3aKOH, TEOPHs, HAOIOICHNE, SKCIIEPUMEHT, MOJICTTMPOBAHNE, MOJIEIb, H3MEPEHHE.

Mamemamuxa: pelleHUe CUCTEMBbl YPaBHEHUH, TPUTOHOMETPUUECKUE (YHKIMU: CHHYC, KOCHHYC, TAHI'€HC, KOTaHI€HC,
OCHOBHOE€ TPUT'OHOMETPUYECKOE TOXKJECTBO, BEKTOPHI M MX MPOEKLMH Ha OCH KOOPJIWHAT, CJIOXEHHE BEKTOPOB, NPOH3BOJIHBIE
3JIEMEHTApHBIX (pyHKINH, IPU3HAKK TTOA00HS TPEYTOJIFHIKOB, ONIPEeNIeHHE TUTOMIaI INIOCKUX (GUTyp 1 00BEMa TeI.

buonozus: snekTpuUeCcKue ABICHUS B )KHUBOH IpUpOJE, KonebaTenbHbIe ABMKEHHS B )KUBOH IPUPOAE, ONTHUCCKHUE SBICHUS
B JKUBOH NPUPOJE, JCHUCTBUE paJUalliM HA )KUBbIE OPIaHU3MBI.

Xumusa: CTpOGHHME AaTOMOB W MOJIEKYJ, KpPUCTAUIMYECKas CTPYKTypa TBEPIBIX TeJl, MEXaHU3MBlI 00pa3oBaHMs
KPHCTAJUTMIECKON PEeMETKU, CHIEKTPAIbHBIN aHAIU3.

Teocpagpus: mMarHUTHBIE TIONIOCA 3€MJIM, 3alIe)Kd MarHUTHBIX PyA, (HOTOChEMKA 3€MHOH MOBEPXHOCTH, MpEJCKa3aHue
3eMIJIETPSICEHUI.

Texnonocusa: TUHWUYM 3JIEKTPOIEpenad, TeHEpaTop NMEepeMEHHOTO TOKa, 3JIeKTPOABUTATeNb, MHAYKIHOHHAS Ie4b, pazaap,
paanonpuEMHIK, TeJIEBU30D, aHTeHHA, TenedoHn, CBY-neus, MpoeKIIMOHHBIN anmapat, BOJIOKOHHAs ONITHKA, COTHEYHAst OaTapes.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI 11O ®U3UKE HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA30OBAHUA

OcBoenne y4eOHOro mpeiamera «®usuka» Ha ypoBHe cpernHero oOuiero oOpasoBanusi (0a30BbI YPOBEHbB) JIOJDKHO
00ecneYnTh JOCTHKESHHE CIIEAYIOIINX TMIYHOCTHBIX, METATIPEAMETHBIX U MPEAMETHBIX 00pa30BaTeIbHbBIX PE3yIbTaTOB.

JIMUHOCTHBIE PE3YJIbTATbI

JInyHOCTHBIE pe3yibTaThl OCBOCHUS ydeOHOro npenmera «@®u3WKa» MOJDKHBI OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTB
oOyJarommxcs pyKOBOJCTBOBATHCS C(OPMHUPOBAHHON BHYTPEHHEH MO3WIMEH JIMIHOCTH, CHCTEMON IEHHOCTHBIX OPHEHTAINH,
MO3UTHBHBIX BHYTPEHHUX YOEXICHHUI, COOTBETCTBYIOIIMX TPAJAWUIMOHHBIM IEHHOCTSIM POCCHUCKOrO OOIIeCTBa, pacIIupeHHe
YKM3HEHHOTO OIBITA M ONBITA JIESITENEHOCTH B IIPOLIECCE PEealn3aliii OCHOBHBIX HAllpaBJIEHHH BOCIIUTATEILHOM AEATEIHHOCTH, B
TOM YHCIIC B YaCTH:

1) rpa:knaHCKOr0 BOCIMTAHUA:

c(OpPMUPOBAHHOCTh T'PAKIAHCKOW IMO3MLIMH O0Y4YaIOIIEerocs Kak akTHBHOTO W OTBETCTBEHHOI'O YIIEHa POCCHUCKOTO
o011ecTBa;

MIPUHITHE TPAAUIMOHHBIX O0IIEYEIOBEYECKNX TYMaHIUCTHUECKHUX U IEMOKPATHYECKUX [IEHHOCTEH;

TOTOBHOCTH BECTU COBMECTHYIO JACATCIIBHOCTb B MHTECPECAX I'PAKIAHCKOTO O6HICCTBa, Y4aCTBOBAaTh B CaMOYIIpaBJICHUU B
00pazoBaTesIbHOI OpraHu3alui;

yYMEHHE B3aUMO/ICHICTBOBATH C CONMAILHBIMA HHCTUTYTaMH B COOTBETCTBUH C MX (PyHKIMSAMH M Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKON JEATEIBbHOCTH;

2) HATPHOTHYECKOT0 BOCITUTAHMSI:

c(hOpMHUPOBAHHOCTD POCCHICKON TPAKNAHCKOH MIEHTUIHOCTH, ITATPHOTH3MA,;

LICHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHHUSIM POCCUICKHX YUEHBIX B 001aCTH (PU3UKH U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(hOpMUPOBaHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHUS;

CHOCOOHOCTh OIIEHMBATh CHUTYAaIlMI0O M MPUHUMAaTh OCO3HAHHBIE PELICHUs, OPUEHTHPYSICh HA MOpPAIbHO-HPaBCTBEHHBIC
HOPMBI 1 ICHHOCTU, B TOM YHCJIE B JICATCIbHOCTH y‘IéHOFO;

0CO3HAHUE JIMYHOTO BKJI3/1a B IOCTPOEHUE YCTOHUUBOTO OYAyILETO;

4) 3¢TeTHYECKOr0 BOCIUTAHUS

3CTETHYECKOE OTHOIIECHNE K MUPY, BKIIIOYas 3CTETUKY HAyYHOTO TBOPUECTBA, IPUCYINETO (PU3UUECKOI HayKe;

5) Tpy/10BOr0o BOCHUTAHHSA:

MHTEPEC K Pa3IMIHBIM cepaM MpodecCHOHATBHON eI TeIbHOCTH, B TOM YHCIIE CBI3aHHBIM C (DM3UKOM M TEXHUKOH, yMEHHE
COBEpIIaTh OCO3HAHHBIN BEIOOD OymyIiel mpodeccuul U peann30BEIBATE COOCTBEHHBIC JKU3HEHHBIC TUIaHBL,

TOTOBHOCTB M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHHIO B 00JacTH (PU3UKH Ha MPOTSHIKEHUH BCEH )KU3HM;

6) IK0JIOrHYeCKOro BOCHUTAHMS:

c(hOpMUPOBAHHOCTD HKOJIOTHUECKOH KyJIBTYpPBI, OCO3HaHUE II00ABHOTO XapaKTepa SKOJIOTHIECKUX IPOoOIIeM;

IUIAHUPOBaHKWE M OCYILECTBJICHUE JEHCTBUI B OKPYXKAIOIIEH cpelle Ha OCHOBE 3HAHHMS LeNied yCTOWYHMBOIO Pa3BUTHS
YeJI0BEUECTBA,;

pacIIMpeHue OIbITa AITebHOCTH SKOJIOIMIEeCKON HAIIPaBIEHHOCTH HA OCHOBE MMEIOIIMXCS 3HaHUH 110 (usnke;

7) HEHHOCTH HAYYHOTO MIO3HAHUSI:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs (PH3MUYESCKON HAYKH;

OCO3HAHHUE IIEHHOCTH HAayYHOH JEATeNbHOCTH, TOTOBHOCTh B MpoOIEcCe M3y4YeHUS! (U3MKH OCYIIECTBISITH MPOCKTHYIO U
HCCIIE0BATEIBCKYIO JEATENBHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTenbHBIC YHHBepCcATbHbIC y4eOHbIe AeiicTBHS
Ba3zoBble Joruyeckue aeiicTeus:
CaMOCTOSATENIFHO (POPMYIIMPOBATh M aKTYaJIM3UPOBaTh MPoOJIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONpeAemITh UENU JeSTENbHOCTH, 331aBaTh MapaMeTPbl U KPUTEPUH UX JOCTHKEHHUS;
BBISIBJISITh 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPUBAEMBIX (DU3UUECKHX SIBICHHSIX;
pa3pabaThIBaTh IJIaH PElIeHHs TPOOJIEMBI C YUETOM aHaIM3a MMEIOIINXCSl MaTePHAIbHBIX U HEMaTepHaJIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B JEATENBLHOCTb, OLICHUBAaTh COOTBETCTBHE PE3YyNbTATOB LENAM, OLEHHBATH PUCKH MOCIEICTBHH
JIESITEIEHOCTH;
KOOpAMHUPOBAThH U BBHIMIOJIHATH Pa0OTy B YCIOBUAX PEATIHHOTO, BUPTYAJIbHOTO M KOMOMHHUPOBAHHOTO B3aHMMO/ICHCTBHS;
pa3BUBATh KPEATUBHOE MBIIIIEHHE IIPH PELICHUH KU3HEHHBIX MTPOOIeM.
Ba3zoBble necciegoBaTe1bCKUe 1eHCTBHA:



BJIAJIETh HAYYHOU TEPMHUHOJIOTHEH, KIFOUEBBIMH NOHATHAMH U MEeToIaMH (PU3NIECKOI HAyKH;

BJIAJICTh HABBIKAMU Y4E€OHO-HCCIICIOBATEICKON U MPOCKTHON JESITEIBHOCTH B 00J7acTH (DU3HMKH, CIIOCOOHOCTHIO H
TOTOBHOCTBIO K CAMOCTOSITEIILHOMY ITOMCKY METOJOB pEIICHUs 3a1a4 (PU3MYECKOTO COACpIKaHUsS, MPUMEHEHHIO Pa3IMIHBIX
METOJIOB IO3HAHUS;

BJIaA€Th BUAAMU JCATCIIBHOCTU IO IMOJYUCHUIO HOBOI'O 3HAHUsA, €TI0 UHTCPHIPETAILUH, npeo6pa3OBaHmo 1 MPUMECHCHUIO B
Pa3IMYHBIX YU4eOHBIX CHUTYAlUsIX, B TOM YHUCIIC MIPH CO3aHUM YICOHBIX IPOCKTOB B 00JIACTH (DU3UKHY;

BEISBIIATH TPUYNHHO-CIICACTBECHHBIC CBSA3M M aKTyaJM3HpPOBATh 3a/ady, BBIBHTATh TUIOTE3y €€ pelIeHHs, HaXOIUTh
apryMeHTHI ISl TOKa3aTeIbCTBAa CBOMX YTBEP)KICHHH, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

AHAJIM3UPOBATHL TIOJYUYCHHBIE B XOJ€ PCIICHUA 3adadr pE3YJbTaTbl, KPUTHYCCKU OLCHUBATH HUX HJOCTOBEPHOCTD,
MIPOTHO3UPOBATH U3MEHECHUE B HOBBIX YCIIOBHSAX;

CTaBUTH U POPMYIHPOBATH COOCTBEHHBIE 3a7]a9l B 00Pa30BaTENbHON ACATENEHOCTH, B TOM YHCIIE IIPU U3yUCHUN (PU3UKH;

JlaBaTb OLICHKY HOBBIM CUTyallusAM, OUCHUBATH HpHO6pCTéHHLIﬁ OIIBIT,

YMETh MEPEHOCUTH 3HAHUS 110 (PU3HUKE B MPAKTHYCCKYIO 00JIACTh KU3HEACATCILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JacTeH;

BbIABUTATH HOBBIC UJICH, MIPCAJIaraTb OpUT'MHAJIBHBIC MMOJAXOJAbI U PECIICHUS,

CTaBUTH MPOOJIEMEI U 3a1a4H, JOITYCKAIOINE ATbTCPHATHBHBIC PCIICHHS.

Pa6oTa ¢ undopmanueii:

BJIAJIETh HAaBBIKAMH IMOTydeHHU HH(POpMAIH (GHU3NIECKOT0 COAECP KaHUS U3 MCTOYHMKOB Pa3HBIX THUIIOB, CAMOCTOSATEIEHO
OCYIIECTBISATh [TOUCK, aHAJIM3, CHCTEMATH3aIMIO U MHTEPIIPETALNIO HHPOPMAIMY Pa3InYHBIX BUIOB U (OPM MpeCTaBIICHHUS;

OIICHHUBATh IOCTOBEPHOCTHh WH(OPMAIIHH;

WCIOJB30BAaTh CPEACTBa HMHM)OPMAIIMOHHBIX M KOMMYHHKAI[MOHHBIX TEXHOJIOTHH B pEIIEHUH KOTHUTHBHBIX,
KOMMYHHUKAaTHBHBIX W OpraHU3allMOHHBLIX 3a1a4 C CO6HIO)ICHI/ICM TpCGOBaHI/Iﬁ OPTOHOMHKH, TCXHUKHU 6630HaCHOCTI/I, TUTHUCHBI,
pecypcocOepexeHus, MPAaBOBBIX U ATHYECKUX HOPM, HOPM WH(MOPMAIIMOHHOHW O€30MacHOCTH;

C03/1aBaTh TEKCTHI (PM3UUECKOTO COJCPKAHUSA B PA3MYHBIX (opMarax ¢ yUIETOM Ha3HAYCHHS MH()OPMAIMH U IIEICBOM
ayIUTOPHH, BEIOUPAsi ONTHUMANBHYIO (pOpMy MpenCTaBICHHUS U BU3yaIH3allH.

KoMMyHUKAaTHBHBIE YHHBepcalbHble yueOHbIe AeiicTBHS:

OCYIECTBIIATH OOIIEHNE HAa YPOKaxX (PM3HKU U BO BHE-YPOUHOMU JIESTEITbHOCTH;

pacrio3HaBath NPeIIOChUIKA KOH(GIMKTHBIX CUTYalUil U CMSATYaTh KOH(IIUKTBI,

Pa3BEPHYTO U JOTMYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MIOHUMATh U MCIOIb30BaTh IPEUMYIIIECTBA KOMaHIHON U MHANBUYaIbHON pabOTHI;

BBIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX JCHCTBHUII C y4€TOM OOLIMX WHTEPECOB M BO3MOMKHOCTEH KaXKIOTo 4YJeHa
KOJIJICKTHBA;

NPUHUMATh IIEJIM COBMECTHOM AEATEeNbHOCTH, OPTaHW30BHIBATH W KOOPAWHHWPOBATH NEHCTBUS MO €€ IOCTIKCHUIO:
COCTaBJIATH IUIAH JIEHCTBUH, pacTIpeieNaTh POJIH C YIETOM MHEHUH Y9aCTHUKOB, 00CY)KIaTh Pe3yIbTaThl COBMECTHOH padoThI,

OLIEHMBATh KAYECTBO CBOETO BKJIa/Ia M Ka)XKJJOr0 YUaCTHHUKA KOMaH/Ibl B OOLIMI pe3ysIbTar Mo pa3paboTaHHbIM KPUTEPHSIM;

IpeUlaraTb HOBbIE IPOEKTHI, OLICHUBATh UJEH C MO3UILUY HOBU3HBI, OPUTMHAIBHOCTH, PAKTUYIECKON 3HAYUMOCTH;

OCYIIECTBIIATh MO3UTUBHOE CTPATETNIECKOE TIOBEICHNE B PA3IMUHBIX CUTYAIUAX, IPOSBISTH TBOPYECTBO M BOOOpaXKEHHE,
6BITI) WHHUIIMATHBHBIM.

PeryasiTuBHBIe yHHBepcaabHble yueOHbIe AeiicTBUS
Camoopranuzaums:
CaMOCTOSTENIFHO OCYLIECTBIISITH TO3HABATEIBHYIO JEATENILHOCTD B 00/1aCTH (PU3UKKM M AaCTPOHOMHUH, BBISIBISTH TPOOJIEMBI,
CTaBUTh U POPMYIMPOBATH COOCTBEHHBIC 3a/IaUM;
CaMOCTOSTEIIFHO COCTAaBIIATh IUIaH PEIICHHUS PACUETHBIX M KAYECTBEHHBIX 33124, TIJIaH BBITIOJIHEHUS IPAKTUYECKON paboThI
¢ Y4€TOM HMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH 1 MPEAIOUTEHHH;
JIaBaTh OLICHKY HOBBIM CUTYyallUsIM;
pacImpsATh paMKH y4€OHOTO IIpeIMETa Ha OCHOBE JIMIHBIX MTPEATIOYTEHHUH;
JlenaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, Oparh Ha ce0si OTBETCTBEHHOCTD 32 PEICHUE;
OLIEHUBATH MTPUOOPETEHHBIH OIIBIT;
cnocoOcTBOBaTh (POPMHUPOBAHMIO U TIPOSIBICHHUIO JPYIUIWH B 007acTH (U3MKH, TIOCTOSHHO TIOBBIIIATH CBOW
00pa3oBaTeNbHBIN U KyIbTypHBIH YPOBEHB.
CaMOKOHTPO/Ib, SMOLMOHATbHBIN HHTELIEKT:
JIaBaTh OLICHKY HOBBIM CUTYyalllsiIM, BHOCUTb KOPPEKTUBEI B JIESITEAbHOCTD, OLEHUBATH COOTBETCTBHE PE3YIbTATOB LENSIM;
BJIaJ€Th HABBIKAMHY TI03HABATEIILHON Pe(UICKCHH KaK OCO3HAHHSI COBEPIIACMbIX JEHCTBHUI U MBICIHTEIBHBIX ITPOIIECCOB, UX
pe3yJIbTaTOB U OCHOBaHUM;
UCIIOJIb30BATh MPUEMBI pe)IeKCHH ISl OLIEHKH CUTYalluH, BBIOOpA BEPHOTO PEILICHHMS;
YMETb OLICHUBATh PHUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIYKEHUIO;
MPUHUMATh MOTHUBEI M apT'YMEHTEI APYTHUX [IPU aHAIU3€ PE3YIbTATOB AEATEIBHOCTH,



NPUHUMATH ce0s, TOHMMasi CBOM HEAOCTATKH U JOCTOUHCTBA;

IIPUHAMATh MOTHUBBI U apIYMEHTBI APYTUX [PH aHAIIU3€E PE3YyJIbTaTOB AEATEIbHOCTH;

NIPU3HABATh CBOE IIPaBO M IPABO JAPYTUX HA OLIMOKH.

B mpouecce NOCTMXEHUS JIMYHOCTHBIX PE3yIbTATOB OCBOSHHUS MPOrPaMMbl MO (U3MKe Ul YPOBHS CpeIHEro oOIIero
o0OpazoBaHusl y 00y4alonIMXCcsi COBEPILIEHCTBYETCSI IMOLIMOHAIILHBINA HHTEIUIEKT, MPEeAIoIaralonui copMUpPOBaHHOCTb:

CaMOCO3HaHUs, BKJIIOYAIOIIET0 CIIOCOOHOCTh IOHUMATh CBOE 3MOLIMOHAIILHOE COCTOSIHUE, BUJIETh HAIIPABJICHUS PAa3BUTHS
COOCTBEHHOU AMOILMOHANBHOM Cephl, OBITh YBEpPEHHBIM B cebe;

CaMOpPEeryJIMpOBaHys, BKIIOYAIOIIETO0 CaMOKOHTPOJb, yMEHHE IIPHHUMAaTh OTBETCTBEHHOCTH 3a CBOE IIOBEICHUE,
CHOCO6HOCTb analnTUpPOBATHCA K SMOIIMOHAJIbHBIM U3MEHCHUAM U IIPOABJIATH FI/I6KOCTI), 6I)ITI> OTKPBITBIM HOBOMY;

BHYTPECHHEH MOTHBALIUH, BKIFOYAIOIISH CTPEeMIICHHE K JOCTHKECHHIO LIENTH U YCIIeXy, ONTHMHU3M, HHULHAaTHBHOCTh, YMCHHE
JIeIICTBOBATh UCXOMS U3 CBOUX BO3MOXKHOCTEM;

OMIIaTHH, BKHIO‘IaIOH.[eﬁ CIIOCOOHOCTh ITOHUMATh OMOIIMOHAJIbHOC COCTOSAHUEC APYTUX, YYUTBIBATH €TI0 IIPU OCYIIECTBJICHUU
o01IeHwus1, CII0COOHOCT K COYYBCTBHIO U COTICPEKUBAHUIO;

COLMATBHBIX HABHIKOB, BKITFOYAFOLINX CIIOCOOHOCTE BBICTPaWBATh OTHOIICHUS C JPYTUMH JIFOIBMH, 3200 THThCS, IPOSBIISATD
MHTEPEC U pa3peliaTb KOH(IUKTHL

INPEAMETHBIE PE3YJIBTATBI

K xoniy o0y4enust B 10 kj1acce npeMeTHbIE Pe3yJIbTaThl HA 0a30BOM ypOBHE JIOJDKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y
o0yyJarommxcst yMeHUH:

JIEMOHCTPUPOBATH HAa IPUMEPAX POJIb X MeCTO (PU3UKH B JOPMUPOBAHUN COBPEMEHHON HAYYHOH KapTHHBI MUPa, B PAa3BUTHH
COBPEMEHHOM TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKOM EATENBHOCTH JIOJIEH;

YUUTBHIBATh TPAHMIBI MPUMEHEHUs W3Yy4YCHHBIX (U3MUECKHX MOJEJel: MarephajbHash TOYKa, WHEpLHUAbHAs CHCTEMa
oTcuéra, abCONIOTHO TBEPAOE TENIO, HICANBHBIA Ta3, MOJECIU CTPOCHHS Ta30B, KUIKOCTEH W TBEPIBIX TEN, TOUYCUHBIH
UIEKTPUYECKHUHN 3apsi/l IPH pelIeHNH GU3MUECKUX 3371ad;

pacrio3HaBath (u3MuUeckue sBieHHs (Tporecchl) M OOBICHATh WX HAa OCHOBE 3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-
KMHETHUYECKOW TEOPUH CTPOEHHsI BEILECTBA U IIEKTPOJIUHAMUKH: PABHOMEPHOE U PaBHOYCKOPEHHOE NMPSIMOIMHENHOE JBU)KEHUE,
CBOOOIHOE TAaZCHUE TeJl, ABWMKEHHE 10 OKPY>KHOCTH, WHEpUHs, B3auMojeicTBHe Teld, anddysus, OpOyHOBCKOE ABHKEHHE,
CTPOEHHE KUAKOCTEH U TBEPIBIX TEN, U3MEHEHHE 00bEMa TEI IPH HarpeBaHUH (OXJIaXKIEHUN), TEIUIOBOE PABHOBECHE, HCIIAPEHUE,
KOHJIEHCAllMs, IUIaBJICHUE, KPUCTAJUIM3ALUsA, KUIIEHNE, BIaXKHOCTh BO3/yXa, MOBBIIIEHHE NaBIEHUS Ta3a IPHU €ro HarpeBaHuH B
3aKpBITOM COCYJE, CBSI3b MEXKYy ITapaMeTpaMH COCTOSIHHUS ra3a B M30IpOoLeccax, 3JCKTPU3aIH Tell, B3aUMO/IeHCTBHIE 3apsI0B;

OIMCHIBATh MEXAaHWYECKOE ABWKEHHUE, UCTIONb3Ys (PM3MUECKHUE BEJMYMHBI: KOOPAWHATA, IyTh, IIEPEMELICHNE, CKOPOCTD,
YCKOpEeHHe, Macca Tela, CHUjia, WMIYJIbC Tela, KUHETHYecKas SHEeprus, MOTEHIHalbHas 3HEprus, MexaHudeckas pabora,
MeXaHWYeCcKasi MOIIHOCTb; NPY ONMMCAaHUH NPABMJIBLHO TPAKTOBATh (PM3HMUYECKUI CMBICI UCIIOJIB3YyEMBIX BETMYHH, NX 0003HAYEHUS
U €JVHUIIbI, HAXOAUTH (POPMYJIBI, CBA3BIBAIOLINE JAaHHYIO (PU3HMUECKYIO BETUIHMHY C JPYTHMH BETHIHHAMU;

OIHUCHIBATh U3yYCHHBIE TEINIOBbIC CBOMCTBA TEJ M TEIJIOBBIC SIBIICHUS, HCIIONB3Ys (PU3NYECKUE BEJIMYHMHBI: JaBJICHHE rasa,
TeMIepaTypa, CpelHsAs KUHETHUYECKas JHEpPIUs XaoTHUECKOro ABMKEHMS MOJEKYJN, CpPEeIHEKBaJpaTH4YHas CKOPOCTb MOJEKYI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI 3Heprusi, pabora rasa, Kod(pQUIMEHT MOJe3HOTO NEHCTBHS TEIIOBOIO IBHIATENs; IPH
OTIMCAHUH TPABUIIBHO TPAKTOBATH (PU3UUECKUI CMBICI HCIOIB3YyEMBIX BEITMUHMH, UX 0003HAYEHNS W €IMHUIIBL, HAXOJUTh (DOPMYJIBI,
CBSI3BIBAIOIINE JAHHYIO (U3UYECKYIO BEIMUUHY C IPYTUMH BEIUUHUHAM;

OTIMCBHIBATh N3yUYEHHBIE HJICKTPHUYECKUE CBOMCTBA BEIIECTBA M 3JIEKTPUIECKHUE SIBIICHNUS (TIPOLIECCHI ), UCTIONB3Y s (pru3nieckue
BEJIMYMHBI: JIEKTPHUECCKUI 3apsiil, SIEKTPHIECKOE MT0JIE, HAPSKEHHOCTH MOJIS, TOTEHINAN, PA3HOCTh MOTEHIINATIOB; IPH OIMCAHUN
MPaBUIIHO TPAKTOBAaTh (PU3MYECKUII CMBICI HCIOJb3YEMbIX BEJIMUWH, UX OOO3HAUCHHS M EIMHUIIBI, YKa3biBaTh (HOPMYJIBI,
CBSI3BIBAIOIINE JAHHYIO (PM3UYECKYIO BEJIMUMHY C IPYTUMH BEJINYNHAMUY;

aHAJIM3UPOBaTh (PU3MUCCKHE TPOLECCHl W SIBICHUS, MCHONB3YS (PU3NYECKHe 3aKOHBI M IPHHIUIBL 3aKOH BCEMHUPHOTO
taroterns, |, Il u 11l 3akonsr HeloToHA, 3aKOH COXpaHEHUS MEXaHWYECKOM IHEPTuH, 3aKOH COXPAaHEHHS HMITYJIbCa, PUHIHII
CyNEepIo3UIUK CWJI, TIPUHLIUI PAaBHONPABUS HMHEPIUAIBHBIX CUCTEM OTCUETA, MOJICKYJISPHO-KMHETHUECKYIO TEOPHIO CTPOCHUS
BEIIIECTBA, F'a30BbIC 3aKOHBI, CBA3b CPEIHENW KHHETHIECKOH SHEPTUH TEIJIOBOTO JIBM)KEHHST MOJICKYJI C A0COIFOTHON TEMITEpaTypo,
MIEPBBIN 3aKOH TEPMOJWHAMHKH, 3aKOH COXPAHEHUs 3JEKTPUUIECKOTO 3apsija, 3akoH KyioHa, Mpu 3TOM pa3nuvarh CIOBECHYIO
(OpMyJTUPOBKY 3aKOHA, €M0 MaTeMaTHYECKOE BbIPAKEHHE U yCIOBUS (TpaHHIIbl, 00JaCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC NPUHIMIBI JCHCTBUS MallMH, NPHOOPOB M TEXHUYECKMX YCTPOWCTB; pa3iiMyaTh YCIOBUS HX
0€3011acHOTO MCIIOIB30BAaHMA B IIOBCEAHEBHOM XKHU3HU;

BBINOJIHATH IKCIIEPUMEHTHI 110 UCCIIEI0BAHUIO (PU3MUECKHX SIBIICHHUIT M ITPOLIECCOB C UCIIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX
U3MEpEeHHH, TpU 3TOM (OPMYIHPOBaTh NpoOJeMy/3aady M THIOTE3y Y4eOHOro SKCHEepHMEHTa, COOMpaTh YCTAaHOBKY U3
MIPEATIOKEHHOTO 000PYI0BAHUSI, TIPOBOJIUTE ONBIT U (POPMYIIHPOBATH BHIBOIb;

OCYIIECTBIIATh NPSAMBIE ¥ KOCBEHHbIC M3MEPEHHMS (HU3WUECKUX BEIWUIHMH, NPH 3TOM BBHIOMPATh ONTHMAIBHBIN CIIOCOO
U3MEPEHUs U UCIO0Ib30BATh U3BECTHBIE METO/BI OL[EHKH MOTPEIIHOCTEN U3MEPEHUH;



HCCIIEI0BaTh 3aBUCUMOCTH MEXIY (HU3MYECKUMH BEJIMYHMHAMH C HCIIOJIB30BAHHEM IPSIMBbIX H3MEPEHHUi, NpH 3TOM
KOHCTPYHMPOBATh YCT@HOBKY, (DPMKCHPOBATh PE3YJbTaThl MOJIYYEHHOW 3aBHUCUMOCTH (PU3NYECKUX BEJIMYMH B BHIE TaOJUL U
rpaduKoB, JeIaTh BEIBOABI 110 pe3yJIbTaTaM HCCIICI0BaHuS;

coOroiaTh TpaBmiIa 06€30IacHOro TpyJa MPH MPOBEACHUU HMCCIEJOBAHMI B paMKax y4eOHOIO JKCIIEpHMEHTa, Y4eOHO-
HCCIIEI0BATEbCKOM M IIPOEKTHOM IS TEIBHOCTH C UCTIONIb30BAHUEM U3MEPHUTEIILHBIX YCTPOICTB 1 1a00paTOPHOro 000pyI0BaHHS;

pemats pacuy€THbBIEC 3aJaudl C SIBHO 33/IaHHOW (PU3MYECKOW MOJEIIbIO, MCIIONB3Ys (M3NYECKUE 3aKOHBI W MPUHIMIIBL, Ha
OCHOBE aHAJIM3a YCIIOBUS 33a4u BHIOUPATh (PU3MUIESCKYIO MOJIEINb, BBIACSITh (DU3UUECKHE BEIHMIUHBI U (POPMYIIbI, HEOOXOIUMBIE
JUIsl €€ pelleHH s, TPOBOJAUTH PACUYEThI M OLIEHUBATh PEALHOCTD ITOJIyYSHHOTO 3HaYeHHsI (PU3NUECKOIl BENNYNHBI;

pemiath Ka4yeCTBEHHbIE 3a/1aud: BHICTPAMBATH JIOTMUECKH HENPOTHBOPEUMBYIO IIEMOYKY PACCYXKISHUIH C ONopoil Ha
U3yUYCHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3NYECKHUE SBICHHUS;

UCIIONIb30BaTh MPU  PEIICHHHM YYeOHBIX 3a/a4 COBpEMEHHble HH()OPMAIMOHHBIE TEXHOJOTMH JJIsl  TOHUCKa,
CTPYKTYpPHPOBAHHMSI, MHTEPIIPETALUH 1 TIPEICTABICHUsI y4eOHOM U Hay4YHO-TIOMYJISIPHON HH(POPMAIHH, IOTYYEHHON U3 Pa3IHYHbIX
HCTOYHHMKOB, KpUTUYECKH aHATH3UPOBATH MOJy4aeMyl0 HH(POPMAIIHIO;

MPUBOJUTH IPUMEPHI BKJIAJa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE MPOIECCOB
OKpYIKaroLIero MUpPa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

UCIIOJIb30BATh TEOPETUUECKHUE 3HAHUS 110 (DM3HKE B IOBCEJHEBHOMN HM3HH JJIs 00ecneueHns 0e30I1acHOCTH pU 00palieHnn
¢ IpubOpaMu M TEXHUYECKHMHU YCTPONCTBAMH, ISl COXPAHECHUSI 3JI0POBbsl U COONIOCHUS HOPM JKOJIOTHYECKOTO MOBEJCHUS B
OKpY’Karolleil cpene;

pabortarh B rpymme C BBIIOJHEHWEM PA3IMYHBIX COIMAIBHBIX POJEH, MJIaHUpOBaTh pabOTy TPYMIbI, PalMOHAIBHO
pacrpeaensaTs 00sS3aHHOCTH U IUIAHUPOBATh AEATEIBHOCTh B HECTAH/IAPTHBIX CUTYAIIUX, aIeKBATHO OLIEHUBATH BKJIA]] KaXK/0T0 U3
YYaCTHUKOB TPYIIIBI B PEIICHHE PACCMATPUBACMON TPOOIEMBL.

K xoniy o0y4enust B 11 kjacce npeMeTHbIE Pe3yJIbTaThl HA 0a30BOM ypOBHE JIOJDKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y
o0yyJarommxcst yMeHUH:

JIEMOHCTPUPOBATH HA IPUMEPAX POJIb U MeCTO (PU3UKHU B POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTHHBI MUPA, B PA3BUTHH
COBPEMEHHOM TEXHWKH U TEXHOJOTHH, B MPAKTUIECKOH NEATETHHOCTH JIIOACH, IETOCTHOCTh U €AMHCTBO (PU3WYECKON KapTHHBI
MUpA;

YUUTHIBATH TPAHUIIGI MPUMEHEHHS WU3YyYSHHBIX (PU3MYECKUX MOJEeH: TOUEUHBIH DICKTPUUYCCKUN 3apsj, JIyd CBeTa,
TOYECYHBII HCTOYHHK CBETA, siZePHAsI MOJIENIb ATOMA, HYKJIOHHAS! MOJIENIb AaTOMHOTO si[pa MPH pelieHnd (GU3NUECKHX 33/1ay;

pacrio3HaBaTh (U3UYECKUE SBICHHS (IIPOLIECCHI) U OOBSACHATh UX HAa OCHOBE 3aKOHOB DJIEKTPOAMHAMUKU M KBAaHTOBOW
(GU3MKH: DJIEKTpUYECKas MPOBOAMMOCTD, TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUS TOKa, B3aMMOAEHCTBUE
MarHUTOB, SJIEKTPOMArHUTHAs WHIYKIHs, NEHCTBHE MArHUTHOTO MOJS Ha MPOBOJAHUK C TOKOM M JIBIDKYLIMHCS 3apsj,
AJIEKTPOMAarHUTHBIE KOJIeOaHUsI U BOJIHBI, TPSIMOJIMHEIHOE paclpoCTpaHEHUE CBETa, OTPaXKEHHUE, MPEIOMIICHHE, HHTePEPEeHIHS,
mubpaknus W TOJSApU3alUs CBeTa, AWCIEpCUs cBera, (orosnekTpuueckuil 3ddext (poTorddekT), cBeToBOe MaBICHUE,
BO3HHKHOBEHHE JINHEHYATOr 0 CIIEKTPa aTOMa BOJOPO/Ia, ECTECTBEHHAS M HCKYCCTBEHHASI PAIMOaKTUBHOCTb;

OIHUCHIBATh M3YyYEHHBbIC CBOWMCTBA BEIIECTBA (IJICKTPUUECKHE, MATHUTHBIC, ONTHYECKUE, DJCKTPHUUYECKYIO HMPOBOJIUMOCTh
Pa3IMUHBIX CPEA) U DJICKTPOMArHUTHBIC SIBICHHS (IPOLECCHI), MCIIONB3Ys (PU3NUECKHe BENUYMHBL: dJICKTPUYECKUl 3aps, cuia
TOKa, JJIEKTPUYECKOE HAIPSDKEHHE, HJICKTPHUECKOE CONMPOTHUBIICHHE, PA3HOCTH MOTEHIMAJIOB, JJICKTPOJBIDKYIIAs cuia, paboTa
TOKa, WHIYKIUS MarHUTHOTO moiisi, cuia Awmmepa, cwia JlopeHna, WHAYKTHBHOCTh KATYIIKH, SHEPTUS DJICKTPUYECKOTO U
MarHUTHOTO II0JIEH, IEPHOJ M YacToTa KoyieOaHHi B KoJeOaTelnbHOM KOHTYpE, 3apsi/l U CHJia TOKa B MPOLIECCEe TAPMOHUYECKUX
JJIEKTPOMArHUTHBIX KoJjieOaHWM, (POKyCHOE PacCTOSHME W ONTHYECKas CWia JIMH3bI, NPU OIMCAaHWH IPaBWIILHO TPAaKTOBATh
(U3MYECKUI CMBICT HCIIOJIB3YEMBIX BEIMYMH, WX OOO3HAUEHHS W EIUHUIIBI, YKa3bIBaTh ()OPMYJIBI, CBS3BIBAIONINE JAHHYIO
(U3MUECKYIO BEIUYHMHY C IPYTHMH BEJIMIMHAMU;

OIUCBHIBATh N3yYCHHBIE KBAHTOBBIE SBJICHUS U MPOIECCHI, HCIIOB3YS (PU3HMUECKUE BEIMUUHBI: CKOPOCTH JIEKTPOMAarHUTHBIX
BOJIH, JUTUHA BOJHBI M YacTOTa CBETA, SHEPTUS W MMITYJIhC (POTOHA, IEPUOJ MOIypaclaaa, SHEPTHs CBA3H aTOMHBIX sAep, TPU
ONHMCAHUK TMPABUIBHO TPAKTOBaTh (PU3MYECKHH CMBICI HUCIOJb3YEMbIX BEJIMYWH, MX OOO3HAYCHHS W CJMHUIIbI, yKa3bIBATh
(bopMyJIBI, CBSI3BIBAIOIIUE IAHHYIO (U3MUYECKYIO BEIMYMHY C IPYTUMHU BETMYMHAMU, BEIYUCIIATH 3HAUCHHE (PU3NUECKON BENNYMHBbI;

aHaJIM3UPOBaTh (PU3NYECKUE TIPOLECCHl M SIBICHUS, UCIIONB3Ys (PU3NUECKHE 3aKOHBI M MPUHIOMIBL 3aKkOH OMa, 3aKOHBI
MOCJIEA0BATENLHOTO U MapaIIeIbHOTO COSMHEHHS MPOBOHUKOB, 3aKoH [Ixoyns—JIeHIa, 3aK0H dJIeKTPOMArHUTHON UHYKIUH,
3aKOH MPSIMOJIMHEHHOTO PaCIpOCTPaHEHHs CBETa, 3aKOHBI OTPAKEHHsI CBETA, 3aKOHBI TPEJIOMIICHHUS CBETa, YpaBHEeHHE DiHIITeitHA
st porordpderra, 3aKOH COXpaHEHUs SHEPTUH, 3aKOH COXPAHEHHS UMITYJIbCA, 3aKOH COXPAHEHHMs DIIEKTPHYECKOTO 3aps/ia, 3aKOH
COXpaHEHHsI MaCCOBOTO YHMCIIa, OCTYNIAThl bopa, 3aK0OH pagroakTUBHOTO paciia/ia, IPH 3TOM pa3jIndaTh CIOBECHYIO (DOPMYIIUPOBKY
3aKOHa, €r0 MATEeMaTUYeCKOE BHIPAKEHHE U YCIOBHS (TPaHHIIBI, 0071aCTH) MTPUMEHUMOCTH;

OTIpEeNsTh HAIPaBJICHHE BEKTOpa MHIYKIIMU MAarHUTHOT'O TT0JIsl IPOBOJIHUKA C TOKOM, CHIIbI AMIiepa 1 cuiibl JlopeHna;

CTPOUTDH W ONHUCHIBATH H300paKEHNE, CO3/IaBaEMOE IUIOCKMM 3€pKAJIOM, TOHKOH JINH30H;

BBIMOJHATH IKCIIEPUMEHTHI 110 UCCIIECAOBAHNIO (HHU3MUCSCKUX SBICHUI U MPOILIECCOB C HCIOIB30BAHNUEM MIPSIMBIX U KOCBEHHBIX
U3MEPECHUI: MPH 3TOM (POPMYJIMPOBaTh MPOOIeMy/3aady W THIOTE3y Y4YeOHOrO JKCIEPHUMEHTa, COOHMpaTh YCTAaHOBKY U3
MIPEATI0KEHHOTO 000PYI0BaHUSI, TIPOBOIUTE OMBIT U POPMYIIHPOBATH BHIBO/IBI;

OCYIIECTBIISATh NPSAMbIE U KOCBEHHBIC HM3MEPEHHS (H3MYECKUX BEIMYHMH, MPU ITOM BBIOMPATh ONTHMANBHBIH CIOCOO
M3MEPEHHUS M UCTIONb30BaTh U3BECTHBIE METO/IbI OLEHKH TTOTPEIIHOCTEH H3MEPEHHIA;



HCCIIEI0BAaTh 3aBUCHMOCTH (DPU3MUYECKUX BEJIMYMH C HMCIOJIB30BAaHUEM IPAMBIX M3MEPEHHI: NP 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PMKCHUPOBATh PE3yJIbTaThl MOJYYEHHOH 3aBHCUMOCTH (PM3MYECKUX BEJIMYWH B BUAe TaOuui U rpadukoB, nenarh
BBIBOJIBI 10 pe3YJIbTaTaM HCCIIEIOBAHMS;

coOroiaTh TpaBriIa 0€30IacHOrO TpyJa MpPH MPOBEACHWU HMCCIECAOBAHUI B pamMKaxX y4eOHOTrO 3KCIEpUMEHTa, yueOHO-
HCCIIEI0BATENbCKOM 1 IIPOEKTHOM e TEIBHOCTH C UCTIONb30BAHHEM N3MEPHUTEIBHBIX YCTPOICTB 1 1a00paTOpHOro 000py10BaHHMS;

pemiats pacuy€THbIEC 3aJaddl C SIBHO 33/JlaHHOW (PU3NYECKOW MOJEIbI0, UCTIONB3YsS (U3NYECKUE 3aKOHBI M NMPUHIMIIBI, Ha
OCHOBE aHaJIM3a yCJIOBHUS 3a/ladd BEIOMPATh (PU3NUECKYIO MOJICIb, BBIACIATE GU3MYESCKHE BEIUYUHBI U (HOPMYIIbI, HEOOXOJUMbIE
IUIs € pelIeHus], IPOBOANTD PacyEThl U OLIEHUBAThH PEAIBHOCTD MOJIyYEHHOI0 3HAUCHHUS (PU3UIECKOI BEIMUHHBI;

pemiath Ka4eCcTBEHHbIE 3a/1aud: BHICTPAMBATh JIOTMUECKH HENPOTHUBOPEYMBYIO IIENOYKY PACCYKIEHUI C ONOpoil Ha
W3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PH3NYECKUE SBICHUS,

UCIIONB30BAaTh IPU PEIICHHH Y4YeOHBIX 3aJad COBPEMEHHble HH(OpPMAIMOHHBIE TEXHOJOTMHM Ul  IIOHCKa,
CTPYKTYpPHPOBAHHMSI, MHTEPIIPETALUH 1 TIPEICTABICHUsI y4eOHOI U HAy4YHO-TIOMYJISIPHON HH(POPMAIHH, OTYUYEHHON U3 Pa3IHYHbIX
HCTOYHHMKOB, KPDUTUYECKH aHAJIU3UPOBATH MOJy4aeMyl0 HH(OPMAIHIO;

OOBSACHATh NMPUHIMIIBI JSHCTBHSA MAIIUH, NPHOOPOB M TEXHHYECKHX YCTPOMCTB, pa3iH4aTh YCIOBHS HX OE30IIaCHOTO
HUCIIOJIb30BAaHUA B HOBC@HHeBHOﬁ JKH3HU,

MIPUBOJUTE MIPUMEPHI BKJIa[a POCCUMCKUX M 3apyOEXKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE IPOIECCOB
OKpY’KaIOLIEero MUpa, B Pa3BUTHE TEXHUKH H TEXHOJIOTHH;

HCIOJIB30BATh TEOPETUIECKHE 3HAHMUS M0 (PM3UKE B TIOBCETHEBHON KU3HU IS 0OecrieueHust 0e301acHOCTH IIPH O0paIieHuN
C HpI/I60paMI/I U TEXHUYECCKUMU yCTpOfICTBaMI/I, JJId COXpaHCHHUA 310POBbA U CO6.]'IIO,E[CHI/I$I HOPM S5KOJIOTHYCCKOT'O IMMOBEACHUA B
OKpYy’Karomiel cpene;

paboTaTh B IpyHIIE C BBHIIOJHEHWEM pA3INYHBIX COLMAIBHBIX DPOJIeH, IUIAHUPOBATh PabOTy TPYIHIBL, PallMOHAIBHO
pacnpeacisaTb O6$[38.HHOCTI/I 1 IUTAHUPOBATH ACATCILHOCTD B HECTAHAAPTHBLIX CUTYallUAX, aA€KBATHO OLICHMUBATL BKJIaJl KaXXJ10T'0 U3
YYaCTHUKOB TPYIIIEI B PEIICHNE pacCMaTpUBaeMOi IPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsmmyecTBO yacos DJIeKTPOHHBbIE
HaunMeHoBaHue pa3esioB U TeM (undpoBbie)
Ne n/m Konrpoabusie  IIpakTudeckue
NMPOrpaMMbl Bcero o0pa3oBaTeJibHbIE
padoTsI padoThI
pecypcsl
Pazgen 1. DUBUKA U METOJAbI HAYYHOTI'O IIO3HAHUA
11 ®u3nka ¥ METO/IbI HAYYHOTO ITO3HAHUS 2 bubmmorexa LIOK
' > OB HAYHHO > https://m.edsoo.ru/7f41bf72
HUroro no pazaeny 2
Pa3pea 2. MEXAHUKA
Bbu6mmoreka IJOK
2.1 K
HHenMatiia > https://m.edsoo.ru/7f41bf72
Bu6nuoreka [JOK
22 Auranniica ! https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPaHEHHUS B MEXaHUKE 6 1 1 bubamorera LIOK
' P https://m.edsoo.ru/7f41bf72
Wroro mo pazaemny 18
Pazgen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnmorexa [IOK
' TEOpHHU https://m.edso00.ru/7f41bf72
bubmuoreka IIOK
3.2 OCHOBEI TEPMOAMHAMHKIL 10 1 https:/m.eds00.ru/7f41bf72
ArperaTHble COCTOSTHUS BEILIECTBA. Bubmuorexa LOK
3.3 5
®dazoBbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no paznery 24
Paznen 4. JJIEKTPOJAUHAMHUKA
b K
4.1 DNeKTpOoCTaTHKa 10 1 nommorexca LIO

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



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

4 [locTosHHBIN 3nekTpUuyecKuit ToK. Toku B
' PasIMYHBIX Cperax

Hroro no pazaeny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

12

22

68

Bu6nmoreka IJOK
https://m.edsoo.ru/7f41bf72



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

11 KJIACC

HaumeHoBaHMe pa3aesioB U TeM
Ne i/
NMPOrpaMMbl

Paznen 1. JIEKTPOAMHAMMUKA

11 MarsutHoe 1oJe. DIeKTPOMarHuTHAs
’ UHIYKIUS

Hroro no pazaeny

Paznen 2. KOJIEBAHUSA U BOJIHbBI

MexaHn4uecKkue u OJICKTPOMArdHuTHBLIC

2.1

KoneOanus
29 MexaHU4ecKHe U 3JIEKTPOMarHuTHbIC
' BOJIHBI
2.3 Onruka

Hroro no pazpeny

KoanyecTBo yacoB

Beero padoTsl padoThI
11 1 3
11
9 1
5 1
10 3
24

Pasznen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUHA OTHOCHUTEJBHOCTH

31 OCHOBEI CHeI.[HaHLHOfI TCOpUHU

OTHOCHUTEIbHOCTH
Hroro no pazaeny

Paznen 4. KBAHTOBASI ®U3UKA

4.1 DJeMEeHTHI KBAHTOBOM OITHKHA
4.2 Crpoenne atoma
4.3 AToMHOE S1p0

Hroro no pazaery

4 1

15

Konrtpoabnbie  IIpakTHueckmue

DJIeKTPOHHBbIE
(uu¢porbie)
o0pa3oBaTesbHbIE

pecypcebl

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

bubmmoreka [JOK
https://m.edso0.ru/7f41¢c97c
Bu6mmoreka IJOK
https://m.edsoo.ru/7f41c97c

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41c97c

Bbu6mmoreka IJOK
https://m.edsoo.ru/7f41c97c

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

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

Bbu6nuoreka IJOK
https://m.edsoo.ru/7f41c97c



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

Pazgen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

Bbu6nuoreka LJOK

51 C) 7 1
JIEMEHTBI aCTPOHOMHH U acTpOPU3UKH https://m.eds0o.ru/7f41ca7c

Hroro no pazueny 7

Paznen 6. OBOBLIAIOILIEE IIOBTOPEHUE

Bbu6mmoreka IJOK
6.1 06006 4
ODIIAIONIEE HOBTOPEHHe https://m.edsoo.ru/7f41c97c
Hroro o paznery 4
Pe3epBHOE BpeMms 3

OBIIEE KOJIMYECTBO YACOB 11O [TPOTPAMME 68 4 7


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




ITIOYPOYHOE IINTAHUPOBAHMHE

10 KJIACC
No
w/n Tema ypoka

10

11

®usuka — Hayka o nmpupojie. Hayunsie
METO/bl HO3HAHUSI OKPYIKAIOIIETO MUpa

Pousb 1 MecTo pusuku B popMUpOBaAHHH
COBPEMEHHOM Hay4YHOU KapTUHBI MHUPA, B
MPaKTUYECKON AEATETbHOCTH JI0JIEH

Mexanunueckoe aBuxkeHne. OTHOCUTEIBHOCTD
MexaHu4deckoro nBmxeHus. [lepemenienue,
CKOpPOCTb, YCKOPEHHE

PaBHOMepHOC HpﬂMOJ’IHHefIHOG JABHKCHHUC

PaBHOYyCKOpEHHOE MPSIMOIMHEHHOE
JBIDKEHHE

CBo0OoHOe nasienue. Y CKopeHne CBOOOTHOTO
MMaIeHAs

KpuBonuneitHoe neuxenue. J[Buxenue
MaTepHUaIbHON TOUYKH 10 OKPYKHOCTHU

IIpunnun otHocuTenbHOCTH [amumnes.
WNuepuuansubie cuctemsl oTcuera. IlepBriii
3akoH HproToHa

Macca tena. Cuna. [lpuHiun cynepno3unuu
cuit. Bropoii 3akon HetoTona nms
MaTepuarbHOU TOYKU

Tpetuii 3axkon HeroToHa AJ1s1 MaTepUaIbHBIX
TOYEK

3aKoH BceMHUpHOTo TaroTeHus. Cumna
TsKecTu. [lepBas kocMuueckasi CKOpOCTh

KoaunuecTBo 4acoB

Bcero

KoHTpoabHbIe
padoThI

IIpakTnyeckue
padoThI

Jara

HU3yYCHUSA

DJieKTPpOHHbIE U(POBbIE
o0pa3oBaTeJIbHbIE

pecypchbl

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c32e2

bubanoreka [IOK
https://m.edsoo.ru/ff0c33e6

bub6mmoreka IJOK
https://m.edsoo.ru/ff0c3508

but6mmoreka IJOK
https://m.edsoo.ru/ff0c3620
bubaunoreka [IOK
https://m.edsoo.ru/ff0c372e
bu6nuoreka IJOK
https://m.edsoo.ru/ff0c39cc
but6mmoreka IJOK
https://m.edsoo.ru/ffOc3ada

but6mmoreka IJOK
https://m.edsoo.ru/ff0c3be8

bubnuoreka IJOK
https://m.edsoo.ru/ff0c3be8

bu6mmoreka IJOK
https://m.edsoo.ru/ffOc3be8
bu6moreka [JOK
https://m.edsoo.ru/ff0c3d00



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00

12

13

14

15

16

17

18

19

20

21

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna tperns. Koaopdunuent tpenus. Cuna
COTPOTHUBIICHUS TP JBUKEHUU Tela B
JKUJIKOCTHU WJIH rase

[MocTynaTenbHOE W BpallaTeIbHOE BHKEHHE
abCcotoTHO TBEPIOTO Tema. MOMEHT CHITBL.
[Ineyo cunbl. YcnoBus paBHOBECHS TBEPAOTO
Tena

Nmnynbc MaTepuaibHON TOYKH, CUCTEMBI
MaTepuaNbHbIX TOYeK. IMIynbe cuiibl. 3aKoH
COXpaHEHUs UMITynbca. PeakTuBHOE
JBHOKCHHUE

Pabora u momHOCTE cviiel. Knnernueckas
SHeprust MaTepruaibHOI ToukH. Teopema 00
M3MEHEHNU KHHETUYECKOI SHEeprin

[TorenunansHast sHeprus. [loreHnmanbHas
SHEprust ynpyro nehopMupoBaHHON
npyxussl. [loTeHlnanbHas sHeprus Tena
BOJIM3H TOBEPXHOCTH 3eMIIH

IMoTeHManbEHBIE U HETTOTEHIINAIHHEBIE CHJIIBL.
CBs13b paOOTHI HEMOTEHITUATBHBIX CHII C
M3MEHEHHEM MEXaHHYECKOW SHEPTHH
CHCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHU4EeCKOU SHEPTUuu

JlaboparopHast pabota «VccienoBaHue CBsI3N
PabOTHI CHITBI C U3MEHEHUEM MEXaHHYECKOM
SHEPTUH Tella Ha IPUMEPE PACTSHKECHUS
PE3MHOBOTO JKIyTa»

Kontponbhas pabora no teme «KunemaTuka.
Jlunamuka. 3aKOHBI COXPAHEHUS B MEXaHHKE»
OCHOBHBIE ITOJIOKEHHS MOJICKYIISIPHO-
KUHETUYECKOU Teopuu. bpoyHoBCKOe
nemxenne. Jnddyzus

bu6nunoreka IJOK
https://m.edsoo.ru/ff0c3el8

Bbu6mmoreka IJOK
https://m.edsoo.ru/ff0c3f76

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c41a6

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

Bbu6nuoreka IJOK
https://m.edsoo.ru/ff0c4502

but6mmoreka IJOK
https://m.edsoo.ru/ff0c461a

but6mmoreka IJOK
https://m.edsoo.ru/ff0c478c

Bbubmuorexa IIOK
https://m.edsoo.ru/ff0c4b74

Bbubmuorexa IIOK
https://m.edsoo.ru/ffOc4dc2



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

22

23

24

25

26

27

28

29

30

31

32

33

34

35

Xapaktep ABHKEHUS U B3aUMOACUCTBUS
YyacTUll BellecTBa. Mojenn cTpoeHus ra3os,
JKUJIKOCTEMN ¥ TBEPABIX TEI

Macca monekyn. KonngecTBo BemiecTsa.
[TocrosinHas ABoraapo

TemnnoBoe paBHOBecue. TemmnepaTypa u e€
n3mepenue. llkana temneparyp Llenbcus

Wneansusnii raz B MKT. OcHoBHOE
ypaBHeHue MKT

AOcouoTHast TeMIiepaTypa Kak Mepa cpeHei
KUHETHYECKOH YHEPTHH BIKSHUS MOJIEKYJI.
VYpasuenue MeneneeBa-Knanelipona

3akoH [lanpToHa. ['a30BbIC 3aKOHBI

Jlaboparopnas pabota «MccienoBanue
3aBUCHUMOCTH MEXTy MapaMmeTpamu
COCTOSIHHUSI Pa3peIKCHHOTO ra3a

N3omnporecchl B HAaIEHOM ra3e  UX
rpaduyuecKoe mpecTaBIeHre

BuyTpeHHss 3HEPrUsl TEPMOJUHAMUYECKON
CHCTEMBI U CLIOCOOBI €€ U3MECHEHUSL.
KommuectBo Temnors! u pabota. BHyTpeHHSS
SHEPrusi OAHOATOMHOTO UEATBHOIO ra3a

Buasl Terionepeaaun

VnenpHas TEINIOEMKOCTD BEILECTBA.
KonuuecTBo TEIOTHI PH TEIUIONEpeIave.
AnmabaTHbIN TIpoIiece

[TepBrIii 3aK0OH TEPMOAUHAMUKHU U €TO
MIPUMEHEHHUE K U30Ipolieccam
HeobpaTuMOCTh TIPOIIECCOB B IPHUPOIC.
Bropoii 3aK0H TepMOIHMHAMUKHI
[Mpunuun peiictus u KI1/] Tennosoit
MaIlIuHBI

but6mmoreka IJOK
https://m.edsoo.ru/ffOc4fde

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c511e

but6mmoreka IJOK
https://m.edsoo.ru/ff0c570e

Bbu6nuoreka IJOK
https://m.edsoo.ru/ff0c5952

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

Bbubmuorexa IIOK
https://m.edsoo.ru/ff0c5c36

Bbubmuorexa IIOK
https://m.edsoo.ru/ffOc5efc
bu6mmoreka IJOK
https://m.edsoo.ru/ff0c6230
bu6moreka [JOK
https://m.edsoo.ru/ff0c600a



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
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42

43

44

45

46

47

48

49

Hukn Kapuo u ero KIIJ

DKOJIOTHYECKHE HpO6J’I6MBI TCIUIOOHCPTCTUKN

O6o06maronmii ypok «MomnekysipHast
¢dusrka. OCHOBBI TEPMOJANHAMHKID)

KonTtponpnas pabora mo teme
«MonexymnspHast ¢puznka. OCHOBEI
TEPMOIUHAMUKI

ITapoobpa3oBaHue U KOHAEHCALUS.
Hcnapenue u kuneHue

AOGCONIOTHAs! U OTHOCHTEIbHAS BIAYKHOCTD
BO31yxa. HackleHHbIil map

Tépnoe Teno. Kpucrammuueckue u
aMopdHBIe Tena. AHU30TPOIHS CBOWCTB
KpUCTAJUIOB. JKHUIKHE KpUCTAIIIBI.
CoBpeMeHHbIE MaTepUabl

[InaBnenue u kpucrammzanus. Y [enbHas
TerutoTa miasneHus. Cyonumarus

ypaBHCHI/IG TEIIOBOro OamaHca

OnexTpu3anus Tesl. JINeKTPUIeCKU 3aps.

ﬂBa BHUJIa DJICKTPUYCCKUX 3apAa0B

IIpoBOAHMKH, AUINEKTPUKU U
TTOJIYTTPOBOHUKHU. 3aKOH COXpaHEHUS
JIEKTPUYECKOT0 3apsia

Baumoneiictue 3apsinoB. 3akoH Kymona.
ToueyHblil 3IEKTPUUECKUI 3apsia
Hanps:x€HHOCTD 31€KTPUYECKOTO MOsl.
[IpuHIMD CynepHO3ULUH SJIEKTPUIECKUX
noJied. JInHuy HanpsKEHHOCTH

PaboTa cuin 371eKTpOCTaTUIECKOTO TOJA.
[Torenuuan. Pa3HocTh MOTEHIMAIOB

bubmoreka [IOK
https://m.edsoo.ru/ff0c6938

bubmoreka [IOK
https://m.edsoo.ru/ff0c6a50

bu6nmoreka IJOK
https://m.edsoo.ru/ff0c63b6
bub6mmoreka IJOK
https://m.edsoo.ru/ff0c64d8

Bbu6mmoreka IJOK
https://m.edsoo.ru/ff0c65f0

bubmuoteka I[JOK
https://m.edsoo.ru/ff0c6708

bu6nuoreka IJOK
https://m.edsoo.ru/ff0c6820
bubaunoreka [IOK
https://m.edsoo.ru/ff0c6bcc

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6ced

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

Bbubmuorexa IIOK
https://m.edsoo.ru/ff0c6f00



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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HpOBOILHI/IKI/I " IUBJICKTPHUKU B
SJICKTPOCTAaTUYCCKOM II0JIC.
I[I/IE)JIGKTPI/IHCCKBH IMPOHUIIAEMOCTDH

Onexrpoémkocts. Kornencarop

DIeKTPOEMKOCTh IJIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsHKEHHOTO KOHAGHCATOpa

JlaGopaTopnas pabota "Usmepenue
JIEKTPOEMKOCTH KOHAEHcaTopa"

[IpuHiun nelicTBUs U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMMPOBAJILHOTO aIaparta,
CTPYHWHOTO IIPUHTEPA. DIEKTPOCTATUIECKAS
3ammTa. 3a3eMIICHHE JIEKTPOIIPHOOPOB

DJEKTPUUYECKHIA TOK, YCIOBHS €T0
cymectBoBanus. [locTossaubi TOK. Crta
Toka. Hampspxenue. ConpoTuBieHue. 3aKoH
Owma 115 yyacTka Lenu

ITocnenoBatensHOE, NapajieabHOE,
CMENIaHHOE COeTUHEHNE TIPOBOTHUKOB.
JlaGoparopHast pabota «3yuenue
CMEIIaHHOTO COeTNHEHHS PE3UCTOPOBY»
PaboTa 1 MOITHOCTBH 3JIEKTPUYECKOTO TOKA.
3akon J>xoymns-Jlenia

3axon OMa JJ1s1 TOJTHOM (3aMKHYTOM)

BHCKTqueCKOﬁ OCIIN. KOpOTKOG 3aMBbIKaHHC.

JlaGopatopnas padota «3mepernne 3/[C
WCTOYHHKA TOKA U €T0 BHYTPEHHETO
COTIPOTHUBIICHHUSD)

DJeKTpOHHAs MPOBOJMMOCTb TBEPABIX
METaJIJIOB. 3aBUCHMOCTb COITPOTUBIICHUS
METaJJIOB OT TEMIIEPaTyPhlL.
CBepXITPOBOIUMOCTD

DIeKTpUIeCcKUil TOK B Bakyyme. CBoiicTBa
3JICKTPOHHBIX ITyYKOB

Bbubmuorexa IIOK
https://m.edsoo.ru/ff0c7018

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

Bbu6mmoreka IJOK
https://m.edsoo.ru/ff0c72c0

but6mmoreka IJOK
https://m.edsoo.ru/ff0c74f0

Bbu6nuoreka IJOK
https://m.edsoo.ru/ff0c7838

bu6moreka [JOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
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62

63

64

65

66

67

68

ITonynpoBOOHUKH, HX COOCTBEHHAs U
puMecHas mpoBoguMocTs. CBoiicTBa p—N-
nepexona. [TomynpoBogHUKOBEIE IPUOOPHI

ONeKTpUYecKHil TOK B pacTBOpax U
pacIuiaBax 3JIEKTPOJIUTOB.
DJeKTpOoNIUTHYECKas JUCCOLUALIMA.
DNEeKTPONIN3

DIEKTPUYECKUN TOK B razax.
CaMOCTOSTENbHBIN U HECAMOCTOSTEIIHLHBIN
pa3psa. Monunus. [lnazma

OnekTpuyeckre NpUOOPHI U YCTPOHCTBA U UX
npakTryeckoe nmpuMmenenue. [Ipasuna
TEXHUKHA 0€30IIaCHOCTHA

O6o0maronuii ypok «IEeKTPOIMHAMUAKA

KontponbsHas pabora mo teme
«32nexrpocraTuka. [TocTosHHBII
ANEKTPUUECKUM TOK. TOKM B pa3IMUHbIX
cpenax»

Pe3zepsHslii ypok. KonTponsHas paboTa mo
TeMe "DIeKTpoauHaMuKa"

PesepBHBbIi ypok. O000maronuii ypok 1o
TemaMm 10 xiacca

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68

Bbubmuorexa IIOK
https://m.edsoo.ru/ff0c84ae

Bbu6mmoreka IJOK
https://m.edsoo.ru/ff0c82ba

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

but6mmoreka IJOK
https://m.edsoo.ru/ff0c86fc

but6mmoreka IJOK
https://m.edsoo.ru/ff0c88be

bu6nunoreka IJOK
https://m.edsoo.ru/ff0c8a8a

bubmuoteka IJOK
https://m.edsoo.ru/ff0c8c56

Bbu6nuoreka IJOK
https://m.edsoo.ru/ff0c8f6c



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Ne
n/n

Tema ypoka

ITocTossHHBIE MATHUTHI K UX
B3auMoJielicTBrue. MarautHoe noiie. Bexrop
MAarHUTHOM MHAYKIUU. JIMHUKM MarHUTHOU
HHIYKITAH

MarsuTHoe€ I10JIe POBOTHHKA C TOKOM.
OmnsiT Opcrena. Bzaumopeiicteue
MPOBOJHUKOB C TOKOM

JlaboparopHas pabota «3y4yenue
MarHUTHOTO TIOJISI KATYIIKH C TOKOM)

JelicTBue MarHUTHOIO MOJIsI Ha MPOBOJHUK C
tokoM. Cuia Ammepa. Jlaboparopnast pabota
«HccnenoBanue AelcTBUS TOCTOSHHOTO
MarHuTa Ha paMKy C TOKOM»

JelicTBue MarHUTHOTO MOJIS Ha
JBUKYIIYyIOCS 3apsDKeHHYI0 yactuiy. Cuia
Jlopenma. Pabota cuel Jlopenna

OnexTpoMarHuTHast vHAYKIuA. [loTok
BeKTOpa MarHuTHOU nHAyKImu. JJ(C
WHAYKIWHU. 3aKOH AJIEKTPOMAarHUTHOM
uHaykuu apanaes

JlaGopaTopnas pabota «MccnenoBanne
SIBJICHUS 3JICKTPOMArHUTHOW UHTYKITUN»

MuapykTuBHOCTD. SIBNIEHHE CAMOMHAYKIUU.
OJC caMOMHAYKIUU. DHEPrus MarHUTHOTO
MOJIA KaTYIIKA C TOKOM. DJIEKTPOMAarHUTHOE
oJjie

Texnuueckue yCTpOﬁCTBa " X IPUMCHCHHUC!
IMOCTOSAAHHBIC MAarduThl, 3JICKTPOMArHUThI,

KoanyecTBo yacoB

Bcero

KoHTpoabHbIe
padoThl

IMpakTnyeckue
padoTsI

Jlara
H3y4YeHUS

DJIeKTPOHHbIE LU (POBLIE
o0pa3oBaTeJIbHbIE

pecypchbl

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c9778

Bbubmoreka [IOK
https://m.edsoo.ru/ff0c98fe

Bbubmoreka [IOK
https://m.edsoo.ru/ff0c98fe

bubaunoreka [IOK
https://m.edsoo.ru/ff0c9ac0

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c9df4

but6mmoreka IJOK
https://m.edsoo.ru/ff0cal50

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
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11

12

13

14

15

16

17

18

QJICKTPOABUIATCIIb, YCKOPUTCIIN
OJICMCHTAPHBIX YaCTHUL, MHAYKIINOHHAA I11€Yb

O06o0maromuiit ypok «MarauTHOE TI0JI€.
9J’ICKTp0MaFHI/ITHaSI HUHOYKIOUS

KonTponbHas pabota o Teme «MarHuTHoe
noJje. DJIeKTPOMarHuTHasi HHAY KIS

CB0OOIHBIE MEXaHHUYECKUE KOJIeOaHus.
lapmonnyeckue kojaeOanus. Y paBHeHUE
rapMoHHUYecKuX Konebanuii. [IpeBpamienue
SHEPTUH

JlaGopaTopnas padota «MccnenoBanne
3aBHCHMOCTH TMIEPUO/Ia MAJIBIX KOJICOaHUN
rpy3a Ha HUTH OT JJTMHBI HUTH ¥ MaCChI
rpy3a»

KonebarenpHprit KoHTYp. CBOOOIHBIE
9JIEKTPOMAarHUTHBIE KOJICOaHHs B HJICATbHOM
K0JIeOaTeTbHOM KOHTYpE. AHAIOTUS MEXKILY
MEXaHHYECKHMH U DJICKTPOMATHUTHBIMH
KOJIeOaHUSIMU

®opmyna Tomcona. 3aKOH COXpaHEHHUS
SHEPTHUH B WCATFHOM KOJIe0aTeTbHOM
KOHTYpe

[Ipencraienue o 3aTyxaromux KoJIeOaHMIX.
BrIHyKIeHHBIE MEXaHHYECKUE KOJeOaHusl.
Pe3onanc. BeiHyX/1€HHbBIE
3JIEKTPOMArHUTHEIC KOJIeOaHUs

IlepemenHsIif Tok. CHHYCOUIAJIbHBIN
MIEpEMEHHBIN TOK. MOIITHOCTh NEPEMEHHOTO
TOKa. AMIUTUTYAHOE U JeHCTBYIOIIEe
3HAQUYECHHE CUJIbI TOKA U HAIPSKECHUS
Tpancdopmarop. [IponsBonacTso, nepenaya u
HOTpeOICHNUE 3TEKTPUUCSCKON SHEPIUU

bu6mmoreka IJOK
https://m.edsoo.ru/ffOcab82
bubaunoreka [IOK
https://m.edsoo.ru/ffOcad58

but6mmoreka IJOK
https://m.edsoo.ru/ff0caf06

but6mmoreka IJOK
https://m.edsoo.ru/ff0cbh820

bubaunoreka [IOK
https://m.edsoo.ru/ffOcb9c4

Bbubnuoreka IJOK
https://m.edsoo.ru/ffOcbb86

Bbubnuoreka IJOK
https://m.edsoo.ru/ffOcbd34



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
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27

28
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30

31

YCTpoiCcTBO U MpaKkTHIECKOe TPUMEHEHNE
3JIEKTPUYECKOT0 3BOHKA, FeHepaTopa
NEepEMEHHOT0 TOKa, IMHUAHN 3JIeKTporepeaay

OKOJOrMYecKne pUCKU IpHU IPOU3BOJICTBE
31eKTpo3Hepruu. KynbTypa ucnoiab30BaHus
3JIEKTPO3HEPTUH B MIOBCETHEBHOM KU3HU

MexaHn4ecKe BOIHBI, yCIOBH
pacmpoctpanenust. Ileproa. CkopocTs
pacIpoCTpaHeH!s U JUIMHA BOJIHBIL.
[Tonepeunslie 1 MPOAOIBHBIE BOJTHBI

3Byk. CkopocTh 3ByKa. [ poMKOCTb 3ByKa.
BricoTa Tona. TemOp 3ByKka

ONEeKTpOMarHuTHBIE BOJHBI, UX CBOWCTBA U
ckopocTb. [1Ikana aneKTpOMarHUTHBIX BOJIH

IIpuHIMIIBI paIMOCBSI3U U TENEBUICHUS.
PazButue cpeacts cBsa3u. Paguonokanus

KonTponbnas pabora «KoneGanus u BOIHBDY

[IpsiMonuHelHOE pacpoCTpaHEHUE CBETA B
OJHOPOJHOM cpene. ToueuHbI HCTOUYHUK
ceera. Jlyd cBera

OTtpakeHue cBeTa. 3aKOHBI OTPAKECHUS CBETA.
ITocTpoenune n300paXkeHH B MIIOCKOM
3epKaie

IIpenomnenue ceera. [loaHoe BHyTpeHHEE
oTpaxxeHue. [IpenenbHpIil yro MoJIHOro
BHYTPEHHETO OTPAKECHHUS

JlaGopatopnas padota «3mepenue
MoKa3aTess MPeTOMIICHHUS CTEKIIa

JIunzel. [TocTpoeHue n3o0pakeHNi B JIMH3E.
®opMya TOHKOH JIUH3BL. Y BEIMUYECHHUE JTUH3bI
JlabopatopHas pabota «lccnenoBanue
CBOMCTB N300paKEHUH B JTHMH3AX)

Bbubmuorexa IIOK
https://m.edsoo.ru/ff0cc324

Bbubmoreka [IOK
https://m.edsoo.ru/ffOcca54

bubanoreka [IOK
https://m.edsoo.ru/ff0cccOc

Bbubmoreka [IOK
https://m.edsoo.ru/ffOccfe0

bubaunoreka [IOK
https://m.edsoo.ru/ffOcc6f8

bubaunoreka [IOK
https://m.edsoo.ru/ff0cd350

bubaunoreka [IOK
https://m.edsoo.ru/ff0cd4e0

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cd7f6

but6mmoreka IJOK
https://m.edsoo.ru/ffOcd67a
bu6moreka [JOK
https://m.edsoo.ru/ffOcddle



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
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Hucnepcust cBera. CIOXHEBIH cOcTaB Oeoro
cBera. lBer. Jlaboparopnas pabora
«Habnronenue nucnepcuu cBeTay

Wntepdepennns ceera. Audpaxums cera.
HudpaknnonHas pemeéTka

TTonepeuyHOCTh CBETOBBIX BOJIH.
Tlonspuzanus ceeta

OnTHueckne mpudOpPHI U YCTPOWCTBA U
ycIoBus UX 0€30MacHOr0 MPUMEHEHHUS

I'panuLbl IPUMEHUMOCTHU KIIACCUYECKOM
MexaHuKH. [TocTynarsl crieniabHON Teopuu
OTHOCHUTCIIbHOCTU

OTHOCUTENIBHOCTD OIHOBPEMCHHOCTH.
33.M€Z[JI€HI/I€ BPEMCHU U COKPAIICHUC NJINHBI

OHEprusi ¥ UMITYJIbC PEIITUBUCTCKON
gacTHUITBL. CBS3b MacChl C SHEPTHCH 1
UMITYJIBCOM. DHEPTHSI IOKOS

Kontponbshas pabota «Ontuka. OCHOBEI
CIEIMATFHON TEOPHH OTHOCUTEIHLHOCTI

®otonbl. Popmyina [lnanka. DHeprus u
UMIYJIBC POTOHA

OTtkpeiTHE 1 UccaenoBanne Gotodddekra.
OmnpiTel A. I'. CToneroBa

3akoHbl poTordexra. YpaBHeHHE
OvinmreriHa s porodddexra. «KpacHas
rpanunay ¢porodpdexra

Harnenue ceera. Onbitsl 1. H. JleGenesa.
XUMHUYECKOE JEUCTBUE CBETA
TexHuYecKue yCTPOHWCTBA U IPAKTHYECKOE
MpUMeHEeHHE: POTOIIEMEHT, (HOTOIATIVK,
CoJIHEeUHast 6arapesi, CBETOINO

Pemenue 3amay mo reme «9I€MEHTBI
KBAHTOBOW OIITUKHU»

bubaunoreka LIOK
https://m.edsoo.ru/ffOced22

bu6nmoreka IJOK
https://m.edsoo.ru/ffOcf02e

but6mmoreka IJOK
https://m.edsoo.ru/ff0cf862

bubaunoreka LIOK
https://m.edsoo.ru/ffOcfa42

bubaunoreka [IOK
https://m.edsoo.ru/ffOcfc68

bubaunoreka [IOK
https://m.edsoo.ru/ffOcf6f0
Bbu6nunoreka IJOK
https://m.edsoo.ru/ffOcfel6
but6mmoreka IJOK
https://m.edsoo.ru/ffOcffc4

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d015e

bu6moreka IJOK
https://m.edsoo.ru/ff0d04a6

bu6moreka IJOK
https://m.edsoo.ru/ff0d0302



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
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51

52

53

54

Mogens atoma TomcoHa. OnBITEL
Pesepdopaa o paccestHUIO 0-4acTHII.
IInanerapHas Mmojens aroma

IToctynatel bopa

Wzny4enue u nornomexHne GOTOHOB NPH
IIepEeX0/Ie aTOMa C OJIHOI'O YPOBHS S3HEPIUU
Ha Apyroi. Buasl ciekTpoB

BonnoBrle cBoiicTBa yacTull. BoyHEI 1e
Bpoiinsa. KopryckysspHO-BOJHOBOM
nyanu3Mm. CHOHTaHHOE U BBIHYXICHHOE
U3ITy4eHue

OTKphITHE PAAUOAKTUBHOCTU. OMBITHI
Pezepdopma mo onpeneneHnro coctaBa
PaTuOaKTUBHOTO U3TyUCHUS

CaoiicTBa anbda-, 6eTa-, raMMa-u3IydeHUsI.

Bnusinue paguoakTUBHOCTH Ha XKUBbIE
OpraHu3Mbl

OTKpBITHE TPOTOHA U HEWTPOHA. M30TOTEI.
Anba-pacniag. DIEKTPOHHBIN 1
MO3UTPOHHBIN OeTa-pacmaz. ['amma-
U3Jly4eHHe

OHeprus cBSA31 HYKJIOHOB B sifipe. SnepHbie
peaxmun. SnepHbiii peaktop. [IpodiemMsr,
MEPCIEKTUBBI, YKOJIOTHYECKHE ACTIEKTBHI
SIIEPHOM SHEPIETUKHU

OneMeHTapHble YacTUllbl. OTKpBITHE
MO3UTPOHA. METOIbI HAOIOIEHUS U
perucTpanuu 3JICMCHTAPHBIX YaCTHII.
Kpyrusiit cron «@yHnaMeHTaIbHbIC
B3aumMoielicTBus. EquHCTBO przmdeckoit
KapTHUHBI MUPa»

Bbubmuorexa IIOK
https://m.edsoo.ru/ff0d091a

bubaunoreka LIOK
https://m.edsoo.ru/ff0dOafa

Bbubmoreka [IOK
https://m.edsoo.ru/ff0dOafa

bu6nmoreka IJOK
https://m.edsoo.ru/ff0d0ca8

bubaunoreka [IOK
https://m.edsoo.ru/ff0d0fd2

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

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0d1356

bu6moreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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60
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62

63

64

65

Bun 3Bé3nHOTO Heba. Co3Be3nus, pKue
3Bé3I[BI, IUIAHCTBI, UX BUANMOC JBHXCHUC.
ComnHeuHast cucteMa

Comnnaue. ConHeunast akTUBHOCTD. MICTOYHUK
sHeprun CoJiHIa U 3BE3]]

3BE3/TbI, X OCHOBHBIC XapaKTEPUCTHKH.
3BE3/1bI IJIAaBHOM IIOCIE0BATEILHOCTH.
Buytpennee crpoenue 38&31. CoBpeMEHHbBIE
MIPEICTABIICHUS O MPOUCXOKICHUH U
sBosrrori CoutHIa U 3BE37

Mineunsti [Tyts — Hama ["anakTuka.
TTonoxxenue u gemxenne ConHna B
T'anaktuke. I'anaktuku. YEpHbIE IbIPHI B
AJIpax ralakTHK

Bcenennast. Pazoeranue ranaktuk. Teopus
Bbonpmoro B3peiBa. PenuKkTOBOE H3ITydeHHE.
MerarajakTuka

Hepemennsie mpo01eMbl aCTPOHOMHUHT

KontponbHas paboTta « IeMEHTHI
ACTPOHOMUH U aCTPOPUIUKI)

Ob6o06matommii ypok. Ponb ¢pusuku u
ACTPOHOMHUH B 3KOHOMHUYECKOH,

TEXHOJIOTHYECKOM, COITUAILHON U STHYSCKOMN
cdepax IesTeNbHOCTH YeJIOBeKa

O6o06marontuit ypok. Poib u MecTo ¢husuku u
aCTPOHOMUU B COBPEMEHHOM Hay4YHOU
KapTHHE MUPa

O6o0marornuit ypok. Pons dhusznueckoit
Teopud B POPMUPOBAHUH MPEICTABICHUHN O
(hu3uYeCcKON KapTHHE MUPA

O6o0maromnuit ypok. Mecto hru3ndeckoi
KapTHHBI MHPa B O0OIIEM Py COBPEMEHHBIX
€CTEeCTBCHHO-HAYYHBIX MPEJICTABICHUI O
pUPOJIe



PesepBHblii ypok. MarHuTHOE MOJIE.

06 OnexTpoMarHuTHast HHIYKIHS

67 PeszepBubIii ypok. Ontruka. OCHOBEI
CIENHMAIbHON TEOPUH OTHOCUTEIBHOCTH

68 Pesepnsiii ypok. KBanrosas ¢puzuka.

DNeMeHThI aCTPOHOMHUU U aCTPO(UZHKH

OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME

68

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



https://m.edsoo.ru/ff0d1784

IIPOBEPAEMBIE TPEBOBAHHS K PE3YJIbTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJIbHOH ITPOT'PAMMBI

10 KJIACC

Kona
NMPOBePsIeMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHBIE Pe3YJIbTATHI OCBOEHHUsI OCHOBHOI
o0pa3oBaTe/ILHON MPOrpaMMBbI CPeHEr0 001ero 00pa3oBaHusI

10.1

JleMoHCTpHpOBaTh Ha TNpUMepax polb © MECTO (HU3UKH B
(OpMHpPOBAaHUU COBPEMEHHOM HAyyHOW KapTUHBI MHpa, B Pa3BUTHH
COBPEMEHHOM TEXHUKH M TEXHOJIOTHH, B NIPAKTUYECKOU JEATEIBHOCTH

Jonen

10.2

Y4YuTHIBaTh TPAHUIIBI TPUMEHEHUS M3YYCHHBIX (DU3UYCCKUX MOJICIICH:
MaTepuaigbHas TOYKa, WHEpIUalbHas CHUCTeMa OTCuY€Ta, aOCOIIOTHO
TBEPJI0€ TEJO, UICATBHBIN ra3; MOJEIN CTPOCHUS T'a30B, KUJIKOCTEH U
TBEPABIX TEJ, TOUECUHBIN AIEKTPUUECKUN 3apsii — IPHU PELICHUU

(1)I/I3I/I‘IGCKI/IX 3aJa4

10.3

PacmoznaBate (usndeckue sBieHUS (TPOIECCh) M OOBSACHATh MX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYJSIPHO-KHHETHYECKOW TEOpUH
CTPOCHHSI  BEIIECTBA M  DIIEKTPOAMHAMHUKH: paBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE JBUKEHHE, CBOOOJHOE TMajeHue
TeN, IBUXKEHHE IO OKPYXHOCTH, HHEpIUS, B3aUMOJCWUCTBUE TEI;
nuddysusi, OpOYHOBCKOE ABMKEHUE, CTPOCHUE KUIKOCTEH W TBEPIBIX
Tel, U3MEHeHHWe oObéMa Teln TMpU HarpeBaHWU (OXJIAXKJIECHUN),
TEIUIOBOE paBHOBECHE, UCHApeHHe, KOHJCHCAllUs, IUIaBIICHUE,
KpUCTAIIIN3AIMs, KUTIEHHUE, BIa)KHOCTh BO3/yXa, MOBBIIICHHUE JaBICHUS
raza INpH €ro HarpeBaHUM B 3aKPBITOM COCYZE, CBSI3b MEXIY
napaMeTpaMH COCTOSIHHS Ta3a B M30IPOLECCaXx;

QJICKTpU3alusd TCJI, B3aHUMOJICHCTBHE 3apssa0B

10.4

OnuceiBaTh MEXaHWYECKOE JBIJKEHUE, HCHONB3ys (pusmueckue
BEJIMYUHBL: KOOpPJMHATA, IIyTh, NEPEMELIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, WMIYJbC Tella, KUHETUYECKas OHEPIHs,
NMOTCHUMANbHAsT DJHEPrusi, MeXaHudeckas paldoTa, MexXaHHUYecKas
MOIIHOCTb; TIPY OMUCAHUH MPABUIBLHO TPAKTOBATh (PU3HMUECKUNA CMBICI
UCTIONB3YEMBIX BEJIMYMH, WX O0O3HAueHWs W EAWHUIBI, HAXOAUTh
(bopMyIIbl, CBA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEJIUYMHY C APYTUMH

BCJIIMYHNHaAMU

10.5

OnuceiBaTh HN3YYCHHBIC TCILIOBBIC CBOMCTBA TEI H TCIUIOBEIC




SBJICHHUS, WCTONB3ysd (U3WYECKHE BEIMYMHBI JaBJICHWE rasa,
TEMIIEPATYPA, CPEAHSISI KHHETUYECKAsi SHEPTUS XaOTUYECKOTO/IBHKEHUS
MOJIEKYJ, CpeIHEKBaJpaTHUHAas CKOPOCTb MOJEKYJ], KOJIUYECTBO
TEIUIOThI, BHYTPEHHSS dHEpTHUs, paboTa raza, Ko3(pQHUIHEHT M0JIe3HOrO
JeHCTBUS TEIUIOBOTO ABUTATENs; IPU OMMCAHUU IPABUIIBHO TPAKTOBATH
(¢u3MUeCKUil  CMBICI HCHOJB3YEMBIX BEIMYMH, MX OOO3HAYCHHS U
€IMHULIBI, HAXOIUTh (OPMYJIbI, CBA3BIBAIOIIME JaHHYIO (DU3UYECKYIO
BEJIMUUHY C APYTUMHU

BCJIIMYNHaAM

10.6

OnucelBaTh M3y4YEHHBIE DJJIEKTPUYECKHE CBOWMCTBAa BEIECTBA W
JNIeKTpUYECKUE  sIBICHUA  (TpOIecChl), HUCHONB3Yys  (pU3NUYECKUE
BEJIMYMHBI: AIIEKTPUYECKUN  3apsl, IMEKTPUUYECKOE noie,
HANpsDKEHHOCTh MOJIS, IOTEHIMAJ, pa3HOCTb IOTEHLMAJIOB; IPHU
OMKMCAHUU MPABUILHO TPAKTOBATh (PUINYECKUN CMBICT HCIIOJIb3YEMbIX
BEJIMYMH, HUX OOO3HAUYEHUS M €IUHUIBL, YKa3blBaThb (OPMYIIbI,
CBA3BIBAIOIIME JIAHHYIO (DU3UYECKYI0 BEIMYMHY C JPYTUMU

BCINYHNHaAMU

10.7

AHATM3UPOBATh (U3WUECKHE TPOIECCHl U SBICHUS, WCIOIb3Ys
dbuznyecKre 3aKOHBI ¥ TPUHIIUIIBL; 3aKOH BCEMUPHOTO TSroTeHus, 1, [1 u
IIT 3axonb1 HhtoTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOW YHEPTUH, 3aKOH
COXpaHEHHUS WMIYJIbCa, MPUHIUI CYNEPHO3UIIUN CUJI, TPUHIIHUI
paBHOIpaBUsST HMHEPUUATBHBIX CHCTEM  OTCYETA;  MOJIEKYJSPHO-
KMHETHUYECKYI0 TEOPUIO CTPOEHHUS BEIIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpeTHEW KWHETHYECKOH HHEPTruy TEIJIOBOTO JIBFIKCHHSI MOJIEKYJ C
a0COJIIOTHOW TeMITepaTypoi, TEPBBIM 3aKOH TEPMOJIWHAMHKH; 3aKOH
COXpaHEHHUs DJIEKTpUUECKOro 3apsna, 3akoH Kymona; mpu sTom
pa3ianyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe

BBIpQXEHHUE U yCIOBUS (TPAHULIBI, 00JIACTH) MTPUMEHUMOCTH

10.8

OOBSCHATH OCHOBHBIC MPUHIIUIBI JACHUCTBUS MalluH, TPHOOPOB H
TEXHUYECKUX YCTPOWCTB; pa3inyaTh YyCIOBUS UX 0€30MacHOro

HCIIOJIB30BAaHUs B HOBCCI[HGBHOI\/'I KHU3HHU

10.9

BBINONHATE SKCIEPUMEHTHI 110 UCCIICAOBAHUIO (PU3NYCCKUX SBICHUN U
MPOIIECCOB C UCTOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHHI; TIPU
3ToM (opmynupoBaTh TpoOJieMy (3amady) W THUIOTE3Y Y4eOHOTro
OKCIIEPUMEHTa, COOMpaTh YCTAHOBKY W3 MPEATI0KEHHOTO

000py10BaHUs, TPOBOAUTH ONBIT U (POPMYIHPOBATH BBIBOBI

10.10

OCYH_ICCTBHHTB npsMbI€ W KOCBCHHBIC HN3MCPCHUA (1)I/I3I/I‘IGCKI/IX

BCJIMYHH; TIPHU 3TOM BLI6I/IpaTb OIITHUMAJIBHEIN CIT0CO0 HU3MCPCHUA U




HCIIOJB30BaTh U3BCCTHBHIC METOAbI OICHKHU HOFpCIHHOCTGfI I/I3MCpCHI/II71

10.11

HccnenoBaTh 3aBHCUMOCTH MEXAYy (H3MUECKUMH BEJIHMYUHAMH C
UCIIOJIb30BAHUEM MPSAMBIX HM3MEPECHHW; TPHU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh pPe3yJbTaThl TOJYYECHHOW 3aBHUCHMOCTH
(bu3MYECKUX BEJIMYMH B BHJIE TaOIHIl ¥ rpaduKOB, JA€TaTh BHIBOJIBI 110

pe3yJibTaTaM UCCICIOBAHUS

10.12

Cobnromate mpaBuia  0e30MacHOrO  TpyAa MpU  MPOBEACHUU
UCCIIEIOBAaHUM B  paMKax y4yeOHOro HSKCIEpUMEHTa, Yy4eOHO-
HCCJIEIOBATENIbCKON U MPOEKTHOM JIEATENbHOCTH C HCIOJIb30BAaHUEM

U3MEPUTENIBHBIX YCTPOUCTB U 1a00paTOPHOTO 000py10BaHHS

10.13

Pemate pacuérHple 3a/auu ¢ SBHO 33aJIaHHON (DU3UYECKON MOJIEIBIO,
UCTIONB3Ysl (PU3MYCCKUE 3aKOHBI M TPUHIMIBI, HA OCHOBE aHAJIM3a
YCIIOBUSL  33/lauyd  BBIOMpATh  (PU3MYECKYIO MOJIENb, BBIICISATH
bu3nYecKrue BEIMYUHBI U (HOPMYJIbI, HEOOXOAUMBIC I €€ pelieHus,
MIPOBOJIUTH PACUETHI U OIICHUBATH PEATTbHOCTH MOJTYUYEHHOTO 3HAYEHUS

bu3NYECKOI BETUYHHBI

10.14

Pemarhb  kayecTBeHHBbIE  3a/ayu: BBICTpAaWBaTh  JIOTUYECKHU
HENPOTUBOPEUYHBYIO IEMOYKY PACCYXJACHUU C OMOPON Ha H3yuEHHBIE

3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/ISI/I‘IGCKI/IC SABJICHUA

10.15

Hcnonp30BaTh MNpH  pelIeHWH y4eOHBIX 3aJad  COBPEMEHHBIE
WH(POPMALIMOHHBIE TEXHOJIOTUM JUISI TIOMCKa, CTPYKTYPHPOBAHUS,
UHTEpIpEeTallud M MpPEJCTaBICHUS Y4eOHOM W Hay4HO-IOIMYJISIPHOMN
UH(pOPMALINK, MOJYYEHHOW U3 Pa3IMYHbIX MCTOYHHUKOB; KPUTUYECKH

aHAJIM3UPOBATH MOTy4aeMyto HH(OPMALIHIO

10.16

[TpuBOIUTH PUMEPHI BKJIa1a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPY’KAIOILIETO

MHpa, B pa3BUTHEC TCXHUKU U TEXHOJIOTHH

10.17

Hcnonp3oBaTh TeopeTHYECKHE 3HAHUS MO (U3UKE B IMOBCETHEBHOM
XKHU3HH 17151 o0ecrieyeHns 0€30MacHOCTH pU 00palleH!H ¢ MpudopaMu
¥ TEXHUYECKUMH YCTPOHCTBAaMH, Ul COXPAHEHUS 37A0POBbS U

COOJTIOICHHSI HOPM DKOJIOTHYECKOTO TIOBEICHHS B OKPYIKAIOIIEH cpejie

10.18

PaGortaTe B rpymnmne ¢ BBINOJIHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH,
IUIAaHUpOBaTh ~ pabOTy  TIPYIIbl, pPalMOHAIBHO  paclpeiensiTh
0053aHHOCTH M IUJIAHUPOBATh JEATENBHOCTh B HECTaHIAPTHHIX
CUTyalusiX, aICKBaTHO OLICHUBATh BKJIaJ KaXKJ0r0 U3 yYaCTHUKOB

TpYIIBI B pelIEeHUE paccMaTpuUBaeMon MpoOIeMbl




11 KJIACC

Kon
MPoBePsieMoro
pe3yJbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeIbLHON MPOrpamMMbl CpeIHero 001ero 0Opa3oBaHusA

111

JleMoHCTpHpOBaTh Ha TMpUMEpax poidb © MeCTo (HU3HKH B
dbopMHUpPOBaHUM COBPEMEHHON HAy4YHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHOM TEXHUKHU U TEXHOJOTHH, B IPAKTUYECKON JAEATEIbHOCTH

J'II-OI[C?I, OEJIOCTHOCTh U €AUHCTBO (bHSH‘lCCKOﬁ KapTUHBI MUpPa

11.2

Y4uTHIBaThH rpaHulbl IPUMCHCHUA U3YYCHHBIX (I)I/I3I/ILIGCKI/IX MoOJeIeH:
TOYCYHBIN SHCKTpI/I‘ICCKI/Iﬁ 3apsand, aacpHas MOACIb aToOMa, HYKJIOHHAs

MO/JI€JIb ATOMHOTO SIpa MPH PelIeHnU PU3NIECKUX 3a/1a4

11.3

Pacnio3znaBate ¢usnueckue siBIeHUs (Mpolecchl) U OOBACHATH UX Ha
OCHOBE 3aKOHOB  DJIGKTPOJMHAMUKM U  KBAHTOBOM  (PU3MKHU:
AJIEKTpUYECKasi IMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHYECKOE,
MarHMTHOE  JEUCTBUS TOKa, B3aMMOJEICTBHE Mar"uros,
9JIEKTPOMArHuTHasE MHAYKLUSA, JeHCTBME MAarHUTHOrO MO Ha
IPOBOJAHMK C TOKOM U JABIXKYIIMHCS 3apsl, 3JIEKTPOMAarHUTHBIE
KoJIe0aHWsT W BOJHBI, MPSIMOJMHEHHOE pacHpOCTpaHEHUE CBETa,
OTpakeHHe, IIpeJoMIIeHNE, HHTepPepeHIIHs, TUPPaKLIUs HTTOTIAPU3ALIUSI
cBeTa, AucIepcus cBeta, Gorosnexrpuueckuil 3pdext (pororddexr),
CBETOBOE JIaBJIEHHWE, BO3HUKHOBEHHUE JIMHEMUYATOro CIEKTpa aroma
BOJIOPOJia, ECTECTBEHHAsA U UCKYCCTBEHHAas

PaanOaKTUBHOCTD

11.4

OnuceiBaTh  HM3y4yEHHBIE CBOICTBA  BEIIECTBA  (DJIEKTPUYECKHE,
MarHuTHbIE, ONTHYECKUE, DIEKTPUUECKYIO IMPOBOAUMOCTD Pa3IUYHbIX
Cpel) U DSJEKTPOMarHUTHbIE SBJIEHUS (IIPOLECCHI), HCIOJIB3YS
¢usznyeckue  BENWYMHBI:  OJEKTPUYECKUH  3aps], cuila  TOKa,
DIIEKTPUYECKOE  HANpsSHKEHUE,  AJIEKTPUYECKOE  CONPOTUBIICHUE,
pasHocTh moteHimanos, J/IC, pabora Toka, MHIYKIHMS MarHUTHOTO
noJis, cuna Amnepa, cuna JlopeHua, MHIyKTUBHOCTb KaTyILIKH, SHEPTHsI
JIEKTPUUYECKOr0 U MAarHUTHOI'O MOJIEH, MEPUO U 4acTOTa KOJIeOaHUH B
KosiebaTeIbHOM KOHType, 3apsil W CHJIa TOoKa B Ipolecce
rapMOHHYECKHUX AJIEKTPOMAarHUTHBIX KosieOaHuH, ¢dokycHoe
paccTOsHUE W ONTHUYECKash CWJIA JIMH3bI, NPU ONMCAHHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICI HCIONB3YEMBIX BEIMYHMH, MX
0003HAYEHHSI U €UHMILIBI, YKa3bIBaTh (POPMYIIbI, CBSI3bIBAIOLIHE

JAHHY10 (PU3MUECKYIO BETMUUHY C JPYTUMU BEITUUYNHAMU




11.5

OnuceiBaTh U3y4YEHHbIE KBAHTOBBIE SIBJICHUS U MPOLIECCHI, UCTIOIB3YS
¢u3uueckre BEIMYMHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JJIMHA
BOJIHBl M 4YacTOTa CBETa, HSHEPrUs M MMITYJIbC (OTOHA, IMEPHOA
[oJIypacnaza, SHEprus CBA3U aTOMHBIX SA€p; IIPU OIIUCAHUU IIPABUIIBHO
TPaKTOBaThb (PU3MYECKUI CMBICI HCHOJIb3YEMBIX BEJIMYUH, UX
0003HaYEHHS M €IUHHIIBI; YKa3bIBAaTh ()OPMYJIbI, CBSI3BIBAIOIIIE TAHHYIO
(Gu3nUecKy0 BEJIWYMHY C JPYTUMH BEIMYMHAMH, BBIUUCIATH

3HaueHue (PU3MUECKON BETUIHHBI

11.6

AHanu3upoBaTh (U3NYECKUE TMPOLECCHl U  SBJICHUS, HCIOIb3Ys
¢usznyeckue 3aKOHbBI M OpUHOUOBL  3akoH Owma,  3aKOHBI
MOCJIEZIOBATENBHOIO U MAPAJJICNbHOIO COEAUHEHMsSI IPOBOJHHUKOB,
3aKkoH [[xoynsa — JleHna, 3aKOH 2JE€KTPOMarHUTHOW MHAYKLUH, 3aKOH
IPSIMOJIMHEMHOTO pacmpOCTpaHEHHs CBETA, 3aKOHBI OTPAXKEHHsI CBETA,
3aKOHbl ~ TNPEJIOMJICHUS  CBETa, ypaBHEHHE  OWHINTEHHA IS
dboTordexra, 3aKOH COXpAHEHHS DHEPrUU, 3aKOH COXpaHEHHUS
UMIIYJIbCA, 3aKOH COXpPaHEHMsI JJIEKTPUUYECKOTO 3apsja, 3aKoH
COXpaHeHMs  MaccoBOTO  uucia, mocTyiatel  bopa,  3akoH
paZoOaKkTUBHOTO pacmajaa; TMpu OSTOM  pa3inyaTh CIOBECHYIO
(GbOopMyJIMPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOE BBIPAXKEHHE U YCIOBUSA

(rpanuLbl, 001aCTH) MIPUMEHUMOCTH

11.7

OHpe,I[eJ'IﬂTL HaIlpaBJICHUC BCKTOpAa MHAYKIWHU MArHUTHOT'O ITOJIA

MIPOBOJIHUKA C TOKOM, CHJIBI AMIiepa U cuiibl JIopeHiia

11.8

CtpouTh ¥ ONHUCHIBATH H300pa)K€HWE, CO3/1aBAEMOE IIJIOCKUM

3EpPKaJIOM, TOHKOW JIMH301

11.9

BrINOMHATE SKCTIEPUMEHTHI 10 UCCIICTOBAHHIO (PU3MUECKUX SBICHUN U
TIPOIIECCOB C MCIOJB30BAHUEM IPSIMBIX M KOCBEHHBIX MU3MEPECHUH; MPH
sToM (opmynupoBaTh mpodieMy (3amady) W THIOTE3y Y4eOHOTO
AKCIIEPUMEHTa, COOMpPATh YCTAHOBKY M3 MPEAJIOKEHHOTO

000py10BaHUs, IPOBOAUTH ONBIT U (POPMYITHPOBATH BHIBOIBI

11.10

OcyuiecTBisTh MpsIMBIE W KOCBEHHBIE HU3MEPEHMS] (PU3MUECKUX
BEJIMYMH; TPU 3TOM BBIOMPATh ONTUMANIBHBIN CIOCO0 U3MEPEHUs U

HCIIOJIB30BAaTh N3BCCTHBIC MCTOABI OLICHKHU HOFpGH.IHOCTCﬁ I/I3MepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH C HUCIOJIb30BAHUEM
OpSMBIX ~HM3MEPEHUH; NIPH OTOM  KOHCTPYHPOBaTb YCTaHOBKY,
(GUKCUpOBATh pe3yNbTaThl MOJYYCHHOH 3aBUCUMOCTH (U3NIECKUX
BEJIMYHMH B BUJE TaOJIUI] U TpaUKOB, J1e1aTh BHIBOJBI 110 pPe3ysIbTaTaM

HCCIICOOBAHUA

11.12

CoOmromate mpaBwiia 0Oe3omacHOro Tpyda HpU  IPOBEAECHUHU




UCCIIC/IOBAaHUI B paMKax ydeOHOTO SKCIIepUMEHTa, Yy4eOHO-
HCCIIEIOBATENILCKON U MPOEKTHOM AEATEIBHOCTH C UCIIOJIb30BAHUEM

M3MEPUTENIbHBIX YCTPONCTB U Ja00OPaTOPHOro 000PYI0BaHUS

11.13

Pemate pacuérHple 3a/1auu C SBHO 33aJlaHHON (DU3UYECKON MOJIEIBIO,
UCTIONB3Ysl (PU3MYCCKUE 3aKOHBI M TPUHIMIBI, HA OCHOBE aHAJIM3a
YCIIOBUSL  33/lauyd  BBIOMpaTh  (PU3MYECKYI0 MOJENb, BBIICIATH
bu3NYecKre BEIMYUHBI U (HOPMYJIbI, HEOOXOAUMBIC I €€ pelieHus,
MIPOBOJIUTH PACUETHI U OIICHUBATH PEATTLHOCTH MOJTYUYEHHOTO 3HAYEHUS

bu3NYECKOil BETUYHHBI

11.14

Pemate KauC€CTBCHHBIC 3aga4uu: BBICTpanBaATh JOTHUYCCKH
HCIIPOTHBOPCUYMUBYIO LCIIOYKY paccymﬂeﬂnﬁ C OHOpOfI Ha U3YYCHHBIC

3aKOHBI, 3dKOHOMCPHOCTU U (pI/I3I/I‘leCKI/Ie SABJICHUSA

11.15

Hcnonp3oBate mHpu  pelleHMH Y4eOHBIX 3a/ad  COBPEMEHHbIE
UH(QOPMALIMOHHBIE TEXHOJOTUM JUIsl TIOMCKa, CTPYKTYPHpPOBAHUS,
UHTEpIIPETallud W TPEJCTaBICHUS y4eOHOW W HAy4YHO-IOMYJISIPHOMN
UH(POPMALINH, TTONYYEHHOW W3 PAa3JIMYHBIX MCTOYHHUKOB; KPUTUYECKH

AHAJIM3UPOBATDH IMOJTYYaCMYIO I/IH(i)OpMaI_II/IIO

11.16

O0OBSICHATH MIPUHIUIIBI JeHCTBUS MallInH, HpI/I60p0B U TCXHHUYCCKHUX
YCTPOﬁCTB; pas3imyaTtb YCJIOBHA UX 0€30IacHOro MCIOIL30BaHUSI B

OBCEIHEBHOM KU3HU

11.17

[TpuBOIUTH PUMEPHI BKJIa1a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKU, B OOBSICHEHHE MPOLECCOB OKPY>KAIOLIETO

MHpa, B pa3BUTHEC TCXHUKU U TEXHOJIOTHH

11.18

Hcnonp30BaTh TEOpEeTUYECKHE 3HAHUS MO (U3UKE B IOBCEIHEBHOU
KHU3HH 7151 o0ecTiedeHns 0€301MacHOCTH IPpU 00paleH!H ¢ MpUOopaMu
U TEXHUYECKUMHU yCTPOMCTBAMH, I COXPAHEHUS 37I0POBbS U

cOOII0ICHHSI HOPM DKOJIOTUYECKOTO MOBEICHUS B OKpY Kalollel cpezie

11.19

Paborare B rpymnme c BBIIOJHEHHUEM Pa3IUYHBIX COLIMAJIBHBIX pOJIEH,
IUIaHUPOBaTh  pabOTy  TPyNNbl,  pPAlUOHAIBHO  PACHpPENeIsATh
0053aHHOCTH M IUIAaHUPOBATH JESTEIbHOCTh B HECTaHIAPTHBIX
CUTyalUsAX, alcKBaTHO OLICHUBATH BKJAJ KaXXIOr0 U3 YYaCTHUKOB

IpyNIbl B pelIEHNE pacCMaTpUBaeMOi PoOIeMbl




MPOBEPAEMBbIE 3/IEMEHTbI COOEPXXAHUA

10 KNACC

Kon
pa3jaena

Kox nposepsiemoro
3J1eMeHTa

HpOBepﬂeMbIe 3JIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JJbl HAYUHOI'O I[TO3HAHUA

1.1

®usuka — Hayka o npupoje. Hayunbsie MeTobl
IIO3HaHUS  OKpykamomero  mupa.  Poub
DKCIEPUMEHTA U TEOPUHU B IIPOLIECCE

MO3HAHUS IPUPOABI. DKCIIEPUMEHT B (hU3HKE

1.2

MogenupoBanue (uU3NYECKUX SBICHUNH U
npoueccos. Hayunsle runoressl. dusndeckue
3aKOHbl M Teopuu. ['paHulbl MPUMEHMMOCTH
bu3nueckux 3aKOHOB. [TpuHIMI
coorBercTBusl. Pomb u Mecto ¢u3uMku B
(GOpMHpPOBAaHUM  COBPEMEHHOW  Hay4HOIl
KapTUHBI MHUpa, B MPAKTUYECKOU

NEATENBLHOCTH JTIOAEH

MEXAHUKA

2.1

KMHEMATHKA

211

Mexannueckoe nsmxkenne. OTHOCUTEILHOCTD
MEXaHUYeCcKoro asrxenus. Cucrema oTcuéra.

Tpaexropus

2.1.2

[Tepemerienue, cKOpocTh (CpeaHssl CKOPOCTb,
MTHOBEHHAss  CKOpPOCTb) M YCKOpPEHHUE
MaTepUaIbHOW TOYKH, WX TMPOEKIMH HA OCH
CHUCTEMBI KOOpPJIMHAT. Crnoxenue

MIEPEMELICHUN U CII0KEHUE CKOPOCTEN

2.1.3

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
MPSMOJIMHEITHOE JIBH)KEHUE. I'padpuxn
3aBUCUMOCTHU KOOpPJIUHAT, CKOPOCTH,
YCKOPEHUS, IyTH U IMEepEMELICHUs

MaTepHaﬂbHOﬁ TOYKHU OT BPpCMCHU

214

CBobOonHOe mazieHne. Y cCKopeHne CBOOOIHOTO




aJIcHus

2.15

KpuBonuneiiHoe nBwxeHHe. PaBHOMepHOE
JIBIKEHUE  MaTEpUajbHOW  TOYKM IO
OKPYXXHOCTU. YTJIOBasi CKOPOCTb, JIMHEIHAas
ckopocts. llepuon u gacrora.

LleHTpOCTpEeMUTEIIFHOE YCKOPEHUE

2.16

Texnuueckne YCTpOWCTBA: CIIUJIOMETD,
JBUJKEHHUE CHApPsOB, LIEIIHBIE U PEMEHHBIC

nepenadn

2.1.7

[IpakTyeckue paboTHI. Nsmepenne
MTHOBEHHOM CKOPOCTH. Hccnenoanue
COOTHOIIIEHUSI MEXIY MYyTAMH, MPOUIECHHBIMU
TEJIOM  3a  [OCJIEIOBATEIbHBIE  pPAaBHBIE
MPOMEXKYTKH BPEMEHHU IIPU PABHOYCKOPEHHOM
JBU)KEHUU C HAYaJbHOM CKOPOCTBIO, PaBHOM
Hyt0. M3ydeHune NBUKEHHUS IIapuKa B BA3KOU
JKUJIKOCTH. M3ydueHue IBHKEHUS Tela,

OpOILIEHHOTO TOPU30OHTAIBHO

2.2

JTIMHAMUKA

2.2.1

ITpuHuun OTHOCUTEIILHOCTH lNanmunes.
IlepBbiii 3axkoH Herorona. MHepumanbHble

CHUCTEMEI OTCUETA

2.2.2

Macca Tena. Cuna. IlpuHnun cynepno3uuuu

CHIJI

2.2.3

Bropoit 3akoH HproToHa Mg MarepuaabHON
TOYKM B HWHEPLHMAIBHOM CHCTEME OTCUETa
(UCO). Tpetwnii 3akon HerotoHa aJis

MaTCpHAJIbHBIX TOYCK

224

3aKkoH BCCMUPHOTO TATOTCHUA. Cunita TSHKeCTH.

[TepBast kocMuyeckasi CKOpocTb. Bec Tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna tpenusa. Cyxoe tpenue. Cuia TpeHUs
CKOJIbKEHUST W CWIa  TPEHHUS  TIOKOS.
Koadduuuent tpenus. Cuna conpoTUBIECHUS

IIpu ABUXXCHUH TCJIa B JKUJAKOCTH WUJIA I'a3C




2.2.7

[TocTynarenbHOe W BpaliaTelbHOE IBUKEHUE

a0COJIFOTHO TBépI[Ol"O TCJl1a

2.2.8

MOMEHT CUJIbl OTHOCUTEIBHO OCH BpAalllCHUS.
IIneqo cwiibl. YCia0BUS paBHOBECHsI TBEPAOTO
tena B UCO

2.2.9

Texunueckne YCTPOfICTBaZ INOAIIMITHUKH,

ABMIKCHUC UCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTuueckue padoThl. M3yueHue NBHKEHHS
Opycka 10 HAKJIOHHON IIJIOCKOCTH O]
JeicTBUEeM HecKoybkux cwi. HccnegoBanue
3aBUCUMOCTH CHWJI YNPYTOCTH, BO3HUKAIOLIUX
B jaeopMupyeMoil TPYyKHHE W PE3HMHOBOM
oOpasrie, OT BEIMYMHBI UX AcehopMaIluu.
HccenenoBanue ycaoBUil paBHOBECUS TBEPAOTO

TCJIa, UMCIOILIECTO OCh BpalllCHUA

2.3

3AKOHBI COXPAHEHIN A B MEXAHUKE

2.3.1

NMnyneCc  MaTepHaqbHOM TOYKH, CHUCTEMBI
MaTepualbHbBIX TOYeK. Mmmynsc cuiibl u

HN3MCHCHHUEC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHenuss ummnyinbca B HCO.

PeaxTnBHOE NBMKEHNE

2.3.3

Pabora criet
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MOoOIIHOCTh CHJIBI

2.3.5

KuneTtnueckast 3Heprusi MaTepUagIbHON TOYKHU.

TeopeMa 0 KHHETUYECKOM SHEPTUU

2.3.6

ITorenumansHas dSHeprus. [loreHnmanbHas
DHEPrus yIpyro nepopMHUpPOBaHHON
npykuHbl. [loTeHnmanbHas >Heprus Ttena

BOJIM3H MMOBEPXHOCTHU Semin

2.3.7

IToTeHuanbHble M HEMOTCHIIMAJIbHBIC CHIIBI.
CBs3b pa6OTI)I HCMMOTCHIHUAJIBHBIX CHJII C
HU3MCHCHUECM MEXaHHYECKOU OHEPIrun
CHCTEMBI TEJI. 3aKOH COXpPAaHCHUA

MEXaHUYECKOU SHEpPTUn




2.3.8

VYrpyrue n Heynpyrue CTOIKHOBEHHUS

TexHu4eckue yCTpOHUCTBA: JBUKEHUE PAKET,

2.3.9
BOJIOMET, KOIIEp, IPY>KUHHBIN MUCTOJET
[Ipaktuueckue pabotTel. HM3ydeHue cBs3U
2310 CKOpPOCTEl TeJ mpu HEynpyrom yjape.

HccnenoBanue CBSI3U pa6OTBI CHUJIBI C

H3MCHCHHEM MEXaHHYCCKOU OHCPIUM TCJia

MOJIEKVYJISIPHA S ®U3UKA U TEPMO/NMHAMUKA

3.1

OCHOBBI MOJIEKVJIIPHO-KUHETUYECKON TEOPUU

3.11

OcHOBHBIE MIOJIOKCHHS MOJICKYJISIPHO-
KUHETUYECKON TEOPUH. BbpoyHoBckoe
newxkenne. {uddysusa. Xapakrep IBIOKCHUS U

BSaHMOHeﬁCTBHﬂ qacCTull BEICCTBa

3.1.2

Mogenu cTpoeHHsI Ta30B, JKUIKOCTEH U
TBEPABIX Tel U  OOBSICHEHHE  CBOMWCTB

BCIICCTBA HA OCHOBC 3THUX MO,Z[CJ'IGﬁ

3.13

Macca w™onekysn. KonuyecTBo BemiecTna.

[TocrosinHas ABorazpo

3.14

TemoBoe paBHOBecue. Temmepartypa u €€

usmepenue. lllkana remneparyp Llenbcus

3.15

Mopnens  uaeanpHoro  rasa.  OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETHYECKOU

TCOpHUU UICATILHOI'O Ira3a

3.1.6

AOcomoTHas TemrepaTypa Kak Mepa cpeiHen
KUHETHYECKOW PHEPTUU TEIUIOBOTO JBMXKEHUS

yactul rasza. [Ikama temnepatyp KenbpBuna

3.1.7

VpaBuenue Knanelipona — MeHaeneesa.

3akoH /lanbToHA

3.18

I'a30BBIC 3aKOHBI. I/I30Hp0HCCCH B NACAJIbHOM
ra3€¢ C IIOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA.

u30TepMa, U30Xo0pa, n3odapa

3.1.9

TexHuueckue  yCTpoOWcCTBa: TEPMOMETD,

O6apometp

3.1.10

[TpakTueckue pabotbl. M3mepeHue macchl




BO3/yXa B KJIacCHOW KoMHare. MccmenoBanue
3aBUCHUMOCTU MCKAY IMapaMETpaMu COCTOAHUSA

Pa3peKEHHOTO Ta3a

3.2

OCHOBbI TEPMOJIMHAMUKA

3.2.1

TepmonnHamuueckass cucrema. BHyTpeHHsA
JHEPIrus TEPMOJAMHAMUYECKOM CUCTEMBI U

CIIOCOOBI €€ N3MEHEHUSI

3.2.2

KonunuectBo TemioTsl u pabora. BHyTpeHH: s

SHEPIH OAHOATOMHOI'O HACAJIbHOI'O ra3a

3.2.3

Bunper Temnonepenauu:  TEIIONpPOBOAHOCTS,
KOHBEKIMA, U3JIydyeHHE. TertoéMKOCTh Telna.
VYnenpHas TEINIOEMKOCTEH BelecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI ITPH TCILIONCPEaAA4YC

3.24

ITepBoIii 3aK0H TepMoauHamMuKu. [Ipumenenue
IIEPBOTO 3aKOHa TEPMOJMHAMUKU K
u3onporneccam. ['padudeckas UHTepHIpeTaIs

paboThl Taza

3.25

TeroBble mamuHbl. [IpUHIUIIBL  1EWCTBUS
TEIJIOBBIX MamuH. [IpeoOpa3oBaHus SHEPrUU
B TEIIOBbIX MamuHax. KoaddumueHt
nosie3Horo AeiicTBus (nanee — KITJI)

temioBoi MamuHbl. [ukin Kapro u ero KIT{

3.2.6

Bropoit 3aKOH TEPMOAUHAMHUKHU.
HeoOpaTtumocTs  mpoleccoB B MPUPOJE.
TeruioBble ABUTATENN. JKOJIOTUYECKHE

pO0OJIEMBI TEIJIOIHEPTEeTUKU

3.2.7

TexHuueckue YCTpOMCTBA: JIBUTaTEIb
BHYTPEHHETO CropaHus, ObITOBOM

XOJIOAMIIBHUK, KOHIUITHOHED

3.2.8

[TpakTuyeckue paboTsl. M3mepenue yaenbHom

TEIUIOEMKOCTH

3.3

AT'PETATHBIE COCTOAHNA BEILIECBA. ®A30BbIE

ITEPEXO/IbI

3.3.1

[TapooGpazoBanue u koHaeHcauus. Mcnapenue




" KUIICHHE. VY nenbHas TEIUIoOTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI

KHUIICHUSA OT AaBJICHUA

AOCOIIOTHASA M OTHOCUTEIbHAS BIAXKHOCTD

332 BOo3ayxa. Hacelennslit map
Tsépnoe teno. Kpucrammyeckue namopgHbie
33.3 Tena. AHM30TPONUS CBOMCTB KPHCTAJLIOB.
o Kunkue KPHUCTAJUIBI.
CoBpemeHHbIE MaTepUaIbl
334 [InaBneHne u KpucTaUM3alMs. Y JelbHas
o TeruioTa miasienus. Cyonumanus
3.3.5 VYpaBHeHue TeroBoro dajgaHca
TexHudeckue yCTpPOWCTBA: TUTPOMETP U
336 IICUXPOMETP,  KaJOPUMETP,  TEXHOJOTUHU
o MOJTy4Y€HHUsI COBPEMEHHBIX MaTEpHUajoB, B TOM
YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUU
IIpakTrnueckue paboThLI. N3smepenune
3.3.7
BJIQ)KHOCTH BO3]lyXa
4 SJIEKTPOAMMHAMUKA
OJIEKTPOCTATHUKA
411 DnekTpu3anus Tei. DJIeKTpudeckui 3aps. /[Ba
o BU/1a DIIEKTPUUECKUX 3aps0B
412 [TpoBoaHUKH, TUDJIEKTPUKU U
MOJIyIPOBOIHUKH
413 3aKOH COXPaHEHHUs MIEKTPUUIECKOTrO0 3apsaa
4.1.4 B3aumopeiictsue 3apsanoB. 3akoH Kynona
4.1 DneKTpuuecKkoe ToJe. Hanpspk€HHOCTD
415 BIIEKTPUUECKOTO oJIA. [TpuHLIMT
o cynepnosuuuu. JINHUKA HanpsKEHHOCTU
AIIEKTPUYECKOTO OIS
416 PabGota cuim  3NEKTPOCTATUYECKOTO  MOJIS.
o ITorennuan. PazHocTh MOTEHIINAIOB
417 ITpOBOAHMKN M AMAIEKTPUKU B IMOCTOSHHOM

anekTpudyeckoM — mone.  Jlusnmexktpuueckas




IMPOHUITACMOCTDb

DIIEKTPOEMKOCTb. Konnencarop.
4.1.8 DNEeKTpOEMKOCTh  IIJIOCKOIO  KOHJEHCATOopa.
DHeprus 3apsKEHHOr0 KOHAeHcaTopa
TexHudeckue  yCTpPOWCTBA:  AJIEKTPOCKOIL,
419 AIIEKTPOMETP, DJIEKTPOCTATHUECKash 3allMTa,
o 3a3eMJIEHUE 3JIEKTPOIPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 [IpakTnyeckue paboTHI. N3mepenne

ANMEKTPOEMKOCTH KOHJICHCATOPA

4.2

I[MOCTOSIHHBIN DJIEKTPUYECKUN TOK. TOKU B

PA3JIMYHBIX CPEJJAX

Ycaopus CyHICCTBOBAaHUA IHOCTOAHHOI'O

421 ANeKTpUIecKoro Toka. Mcrounuku Toka. Cuna
ToKa. [IoCTOSIHHBIN TOK
422 Hanpspxenune. 3akon Oma i ydacTka Henu
423 DJIEKTPUUYECKOE CONPOTUBIICHUE. Y IENbHOE
o COIIPOTHUBIICHUE BENIECTBA
424 [TocnemoBarenpHOE, TAPAILIEITBHOE,
o CMEIIaHHOE COEAMHEHNE TPOBOIHUKOB
PaboTa snmekTpuueckoro Toka. 3akoH J[koys
4.2.5
— Jlenna
4.2.6 MONIHOCTB IEKTPUIECKOTO TOKA
anekTpoaBwkymas cuina (manee — DJIC) u
427 BHYTpPEHHEE COIMPOTHBIICHHE MCTOYHHKA TOKA.
o 3akoH Oma aJig TOJHOHM (3aMKHYTOM)
anexkTpuueckor nenu. Kopotkoe 3aMpikanue
DJeKTpOoHHAs MIPOBOANMOCTH TBEPIBIX
128 METAJJIOB.  3aBUCUMOCTh  COIPOTUBIICHUS
o METaJIIOB oT TEMIIEPATYPHI.
CBepXnpoBOIUMOCTb
429 DnekTpuueckuid Tok B Bakyyme. CBoiicTBa
o AJICKTPOHHBIX ITyYKOB
4.2.10 [TomynpoBonuuku. CoOCTBEHHAs U MpUMECHas




IIPOBOAMMOCTH IOJIyIPOBOAHUKOB. CBOMCTBa

p-n nepexona. [lomynpoBoAHUKOBBIE TPUOOPHI

4211

SJICKTpI/I‘-IeCKI/Iﬁ TOK B QJICKTPOJIUTAX.
SHCKTP OJIMTUYCCKas Jucconuanms.

DnexTponaus

4.2.12

DJIEeKTPUYECKUI TOK B rasax.
CaMoCTOSATENBHBII W HECAMOCTOSITEIbHBIN
pa3psan. Pa3nuuHble TUIIBI CaMOCTOSATEIBHOTO

paspsiaa. Mounus. [1nazma

4.2.13

Texnuueckne YCTpOWCTBA: aMIIepmeTp,
BOJIBTMETP,  pPEOCTaT, MCTOYHHKM  TOKa,
AJIEKTPOHArpeBaTEIbHBIC IpuOOpBHI,
3JIEKTPOOCBETUTEIIbHBIE TIPUOOPHI, TEPMOMETP
COIPOTHUBIICHUS, BaKyyMHbBIN M0,
TEPMHUCTOPBI u (boTOpe3UCTOpHI,

HOHynpOBOHHHKOBBIfI JUO0J, raJIbBaHHUKaA

4.2.14

IIpakTrnueckue paboThL. N3yuenune
CMEIIAHHOTO COEIUHEHMSI PE3UCTOPOB.
N3mepenne DJIC ucToOUHMKA TOKA U €T0
BHYTpPEHHEro comnpoTtuBieHusi. Habmonenne

QJICKTPOJIHU3a

11 KJIACC

Kon
pa3neia

Kon
NMpoBePsIEMOT0
3JIeMEeHTA

IIpoBepsiemble 31eMeHTHI COIEPKAHUS

OJIEKTPOAMHAMUKA

MATHUTHOE IIOJIE. DJIEKTPOMAI'HUTHAA UHAYKIA

4.3.1

IlocTosstHHBIE MarHuThl. B3anMmoneiicTBie

INOCTOAHHBIX MarHuTOB

4.3

4.3.2

MarautHoe moJse. BekTop MarHUTHOM
uHaykuu.  [lpuHnun — cyneprno3uuui.
Jlunun wmarautHOM wuHAykuuu. Kaprtuna
JIMHAUM MAarHUTHOW WHIYKIMU TOJIS

IIOCTOSAHHBIX MarHuToOB




MarsuTHoe 1I0JIe MMpOBOAHUKA C TOKOM.
KapTI/IHa JIMHUM MOJS JTJIMHHOTO npsaMoro

MNPpOBOAHUMKA M 3aMKHYTOI'O KOJbLLCBOI'O

433 MPOBOJHMKA, KATyIIKK C TOKOM. OTmbIT
Opcrena. BzaumopaeiicTBrue MpoBOIHUKOB C
TOKOM
4.3.4 Cuna Amniepa, €€ MOZlyJIb U HallpaBJICHHUE
Cuna JlopeHnuia, e€ MOIyJib U HallpaBJICHUE.
JBrm>keHue  3apsOKEHHOW — YacTUIbl B
435 OJIHOPOJHOM MarHuTHOM mone. Pabota
cuibl JIopeHna
4.3.6 SIBneHune JIeKTPOMarHuTHON MHIYKITUH
4.3.7 [ToTok BeKTOpa MarHUTHOM UHIYKIIUU
OJIC nHayKiuu. 3aKOH 3JEKTPOMArHUTHOM
438 unayknnn Oapasnes
BuxpeBoe anekrpuueckoe mnozne. IJC
WHAYKIIMA B TIPOBOJHHUKE, JBIKYIIEMCS
439 MOCTYyNaTeIbHO B OAHOPOJHOM MAarHUTHOM
roJjie
4.3.10 [TpaBumno Jlenma
NHnyKTUBHOCTH. SIBIIEHHE CAMOMHIYKIIMH.
4.3.11
OJ1C caMouHIyKIMu
DHeprus MarHUTHOTO TIOJNSI KAaTYIIKU C
43.12
TOKOM
4.3.13 DJEKTPOMAarHUTHOE TOJIe
TexHU4ecKkne yCTpOMCTBA: TMOCTOSHHBIE
MarHUThI, JIEKTPOMArHHUTHI,
4.3.14
AJIEKTPOJIBUTATEb, YCKOPUTETH
AJIEMEHTAPHBIX YaCTHI], HHIYKIIHOHHAS TICUb
[TpakTrueckue paboTHI. Nzyuenue
MarHUTHOTO TIOJII KAaTYIIKU C TOKOM.
4.3.15 HUccnenoBanue OelCTBUS  IOCTOSHHOIO

MarauTa Ha paMKy C TOKOM. Hccnenosanue

SABJIICHUSA BJICKTpOMaFHI/ITHOI\/JI HHAYKIOUN




KOJIEBAHUA 1 BOJIHBI

5.1

MEXAHUWYECKUE U DJIEKTPOMATHUTHBIE KOJIEBAHU A

Konebarenpnass cucrema. CBoOOmHBIE
konebOanus. ['apmoHMueckue KoJeOaHus.
511
[Tepwon, yacroTa, amMIuMTy1a u ¢asa

KoJIeOaHuil

[IpyxuHHBIA MagTHUK. MaTeMaTHYeCKUIl
5.1.2
MasITHUK

YpaBHEHHE TapMOHHYECKHUX KOJCOAHUH.
51.3 Kunematnueckoe " TUHAMHUYECKOE

OIIMCAaHMUE KOJICOATEILHOIO JABHKCHUA

[TpeBparnicHue SHEPrUU npu
TapMOHUYECKHUX KOJIEOAHUSX. CBs13b
5.14 AMIUTUTY JIbI KoaeOanuii UCXOIHON
BEJIMYMHBI ¢ aMIUTUTYJaMH KoJieOaHuii eé

CKOPOCTH U YCKOpPEHUS

Konebartenbupiit  koHTYp.  CBOOOIHBIE
AJIEKTPOMATrHUTHBIC KoJIe0aHus B
UleaTbHOM  KOJICOATEIbHOM  KOHTYpe.
>15 AHaJoOrus MEXIy MEXaHWYEeCKUMH U
AIIEKTPOMArHUTHBIMHU KOJIeOaHUSIMH.

®opmyna Tomcona

3aKOH COXpaHEHMsI SHEPIruu B H/IE€aJIbHOM
5.16
K0JIe0aTeIbHOM KOHTYpE

BbIHyX/1IeHHbIE MEXaHHMUYECKUE KOJeOaHusl.
Pe3onanc. Pesonancnas KpHUBasl.
5.1.7
BeiHyx1eHHbBIE JIEKTPOMArHUTHBIE

KoJIeOaHusl.

ITlepemennbiii  Toxk.  CHHycOMIAJIBHBIN
518

IIEPEMEHHBIN TOK.

MomHocTh [IEPEMEHHOTO TOKA.
5.1.9 AMIUIATYHOE W ACHCTBYIOLIEE 3HAYEHUE

CHJIbI TOKA U HANIPSAXKCHUSA

5.1.10 Tpanchopmarop. [IpousBoacTBo, nepenada




U NOTpeOJICHNEe DIIEKTPUUECKON 3HEprumu.
OKOJIOTUYECKUE PUCKU IIPU IIPOU3BOJCTBE
ANEKTPUUECKOMN SHEPIUU. Kynerypa
UCIIOJIB30BaHUs DJICKTPOSHEPIUU B

IOBCEIHEBHOM XKU3HUA

Texnuueckue ycrpoicTBa: ceiicmorpad,

5.1.11 ANEKTPUUECKUI 3BOHOK, JTUHUHA
AIIeKTponepeaay
[Ipaktuueckue pabotel. HccnemoBanue
3aBUCUMOCTH TIEpHOJia MaJIbIX KOJeOaHHI
51 12 I'py3a Ha HUTU OT IAJIMHBI HUTH W MAacCChI

rpysa. I/ICCJ'IG,I[OBaHI/Ie INEPEMEHHOI'O TOKA B
LIEIIHN U3 IIOCICA0BATEIILbHO COCIUHEHHBIX

KOHACHCATOpPA, KaTyHUIKHU U PE3UCTOpa

5.2

MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

521

Mexanuyeckue BOJIHBI, YCJIOBHS
pacnpoctpanenusa. Ilepuon.  CkopocTh
pacrpocTpaHeHusl U JUIMHA BOJIHBI.

HonepeqHHe H IPpOAOJIbHBIC BOJIHBI

5.2.2

UnTepdepenius u audpaxius

MEXaHUYCCKUX BOJIH

5.2.3

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

BricoTa Tona. TemOp 3ByKa

5.24

OJIEKTPOMAarHuTHbBIE  BOJIHBL. Y CJIOBUSA
U3IIy4eHUs]  BJIEKTPOMArHUTHBIX  BOJIH.
B3anmnuast opuenTanus BexktopoB E, B u v

B 3JIEKTPOMarHUTHOM BOJIHE B BaKyyMe

5.2.5

CBolicTBa  2JEKTPOMarHUTHBIX  BOJIH:
OTpaXXCHHUE, MPEIOMIICHHE, TOJSPU3AIHS,
mudpakuusi, naTepdepeniys. CkopocTb

SJICKTPOMArdHuTHBIX BOJTH

5.2.6

[Ixana JIEKTPOMAarHUTHBIX BOJIH.
IIpuMeHEeHnE 3IIEKTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

HpI/IHLII/IHbI PagruoCBA3N U TCICBUACHUS.




Pagnomokanms. DNEeKTPOMarHuTHOE

3arpsi3HEHUE OKPYKAIOLIEH cpe/ibl

5.2.8

TexHuueckrue yCTpPOMCTBA: MY3bIKAJIbHBIC
HHCTPYMEHTHI, YJIbTPa3ByKOBast
JIMarHOCTHUKA B TEXHUKE M MEIULMHE,
panap, paIMONPUEMHUK, TEJIEBU30D,

anTeHHa, tenedon, CBU-neuyn

5.3

OIITHUKA

5.3.1

[IpsimonuHeHOE pacpocTpaHeHHE CBETa

B OJTHOPOAHOM cpene. Jlyu ceta

5.3.2

OtpakeHue cBeTa. 3aKOHBl OTpPaXECHUS
csera. [locTpoeHne n3o00paxeHuil B IIOCKOM

3epKaie

5.3.3

[Tpenomienue cBera. 3aKOHBI MPEITOMIICHUS
CBETA. AOCOITIOTHBIH IOKa3aTelb

MMPCIIOMIICHUA

5.34

ITonnoe BHYTpPEHHEE OTpaKCHUE.
IIpenenbHbIi yToa MOJHOTO BHYTPEHHETO

OTpaKEHUS

5.35

Hucniepcust  cBera. CIOXHBIA  COCTaB

oenoro ceera. I{Ber

5.3.6

Cobwuparoiiiue ¥ paccemBaIONINe JIMH3BI.
Tonkasg nuH3a. POKYCHOE pPACCTOSIHUE M
ONTHYECKass  Ccuja  TOHKOW  JIMH3BIL
[TocTpoenne n300pakeHU B COOMPAIOIITIX
M pacceuBalImux JuH3ax. Dopmyna
TOHKOM IHH3BI. YBEIWYCHHE, TaBaeMOe

JIMH30H

5.3.7

[Ipenensl NpUMEHUMOCTH T€OMETPUUYECKOI

OIITUKH

5.3.8

Uurepdepennus  cBera.  KorepeHTHbIE
ACTOYHHUKH. Vcenosus HaOJIIOIeHUSA
MaKCHMYMOB u MHHHAMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(i)aSHBIX KOT'CpCHTHBIX HCTOYHUKOB




Hudpakuus  ceera.  [udpakiumonnas
pemérka. YciaoBue HaOMIOACHHS TIABHBIX
5.3.9 MaKCHMYyMOB npu naICHAN
MOHOXPOMaTHYECKOTO cBeTa Ha

TUGPaKIUOHHYIO PEIETKY

5.3.10 [Tonsspu3zarus cBeTa

TexHudeckue yCTpOMCTBA: OYKM, JyIia,
doToanmapar, MNPOCKIMOHHBIN ammapar,
5.3.11 MHUKPOCKOII, TEIECKOII, BOJIOKOHHAs
onTHKa, TU(paKIMOHHAsS pemeTKa,

TIOJISIPOU T

IIpakTrueckue paboThL. N3mepenune

nokasarens npenomieHus. Mccnenosanue
5.3.12

CBOMCTB M300paKCHHUI B JIMH3aX.

Ha6HIOIIeHI/IC JAUCIICPCHUU CBCTA

BJIEMEHTHI CIIELIUAJIBHOM TEOPMM OTHOCUTEJIBHOCTU

I'paHnLBl IPUMEHUMOCTH  KJIACCUYECKOMN
MEXaHUKH. [TocTynatet TEOPHUH
6.1 OTHOCHUTEIILHOCTH: MHBApUAHTHOCTD
MOAYJISI CKOPOCTH CBETA B BAKyyMe,

MNPUHIUIT OTHOCUTCIBHOCTH OiHIITEiHA

OTHOCHUTENTBHOCTD OJTHOBPEMEHHOCTH.
6.2 3aMmelJieHHe BPEMEHH U COKpalleHHe

JUIMHBI

6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTUIIBI

CBs13b MacChl C SHEPTUEH M UMITYJIECOM
6.4 CBOOOJHOM 4YacTULbl. OHEPrus IMOKOs

C¢BOOOIHOM Y4aCTHIIEI

KBAHTOBAA ®U3UKA

7.1

BJIEMEHThI KBAHTOBOM OIITHUKHU

®otonbl. PopMmyina Ilnanka cBs3u dHEprun
7.11 ¢oroHa ¢ ero uyacToToW. OHeprus u

UMITYJIbC (POTOHA

7.1.2 OTtkpeiTHE U HccaenoBanue Gorodddexra.




OmBITEI AlT. Croerosa. 3aKOHBI

dororddekra

7.1.3

YpaBHeHue OHHIITENHA s

dororddexra. «Kpacnas rpaHuLa

dororddekra

7.14

Jasnenue cera. Onbitel I1.H. JIeGenepa

7.15

XUMHAYECKOE IEUCTBUE CBETA

7.1.6

TexHUYeCKrue yCTpOMCTBA: (POTOIICMEHT,
dboromatyuk, COJIHCYHAs Oarapes,

CBETOIUO]T

7.2

CTPOEHUME ATOMA

7.2.1

Mogens atoma TomcoHa. OnbBITE
Peszepdopaa nmo ncciaenoBaHuIO CTPOCHUS

aToMa. HnaHeTapHaﬂ MOZACJb aTOMa

7.2.2

ITocTynatel bopa. N3nyyenune 51
HOMJIOIIEHHE (DOTOHOB MpHU  MEPEXofe
aToma ¢ OJHOT'O YPOBHs DHEPIUH Ha IPYTOil.
Buner cnektpos. CriekTp ypoBHEH

SHEPTHUU aTOMA BOAOpOAa

7.2.3

BonHoBrle cBoiicTBa 4yacTUll. BOJHBI 1€
Bbporis. KoprmyckyisspHO-BOITHOBOM
nyanmm3M. Jludpakiust 2JIeKTpOHOB Ha

KpHUCTaJIax

7.24

CroHTaHHOE U BBIHYKACHHOC M3JIYUCHHUC.

YCcTpoicTBO U MpUHIUT pabOTHI 1a3epa

7.2.5

TexHuueckre yCTpoOMCTBa: CIIEKTPaIbHbBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIN

KOMIBIOTEP

7.2.6

[lpaktnueckne  pabortel.  HaOmonenue

JIMHEWYaTOro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Mertoapl HaOMIOAEHUS W PETHCTpAIliU

SJICMCHTApPHBIX YaCTHUI]

7.3.2

OTKpbITHE  paaUOAKTUBHOCTU.  OTMBITHI




Pesepdopna 1o ompeneneHHI0 cocTaBa
panuoakTUBHOTO wu3iMy4eHusi. CBOMCTBa
anbda-, Oera-, raMMa-u3IydeHus. Bimsaue

pPaaArOaKTUBHOCTH HA )KHUBBIC OPIraHU3MbI

7.3.3

OTkpplTHE  IIPOTOHA U HEWTPOHA.
Hyxnonnass moxens siapa [eiizenbepra —
WBanenko. 3apsan saapa. MaccoBoe 4ncio

snapa. N3oTomnsl

7.3.4

Anbda-pacna. DNEKTPOHHBIN u
MO3UTPOHHBIN OeTa-pacra. I'amma-
U3JIyyeHue. 3aKOH paJMOaKTUBHOTO

pacmana

7.3.5

OHeprus CBsI3U  HYKJIOHOB B siIpe.

SAnepusie cuibl. [ledext Macce sapa

7.3.6

H,Z[epHBIe peaKuuu. IIGJ'IGHI/IC H CUHTC3

anep

7.3.7

Snepuslii  peaktop. TepmosinepHbIi
cunte3. IlpobmemMbl U  NEPCHEKTHBBI
AJIEPHON YHEPTETUKU. DKOJIOTUUYECKHE

ACIICKTHI ﬂﬂepHOﬁ OHCPICTUKHU

7.3.8

:‘)J'ICMCHTapHLIe qaCTHUIbI. OTKpLITI/Ie
MMO3UTpPOHA. CDYHI[aMCHTaJ'IBHBIC

B3aUMOJICUCTBUA

7.3.9

TexHudeckne  yCTpOWCTBA:  JO3UMETD,
Kamepa BuibcoHa, sAIEpHBIM pEakTop,

aToMHasa OoM0a

7.3.10

[Ipaktuueckue pabotel. MccrnemoBanue
TPEKOB 4acTUL(II0O TOTOBBIM

dboTorpadusam)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3anoro Heba. Cospe3ausi, sspKue

3Bé3I[LI, IIaHETHI, UX BUANMOC ABUKCHHUEC

8.2

Conueunas cucrema. IlmaHeTrsl 3eMHOIM

IpYIIIIBI. IImaHeThI-ruranThl nu ux




CIIYTHHUKH, KApPJIMKOBBLIC IIJIAHCTHI. Margle

Tena COTHEYHOM CHCTEMBI

8.3

Conaue, ¢dotochepa u  atmocdepa.

CoytHeuHas aKTHBHOCTD

8.4

WcTtounuk sneprun CosHIa U 3BE3]

8.5

3BE31pl, UX OCHOBHBIE XapaKTEPUCTHKU:
Macca, CBeTUMOCTb, paauyc, TeMIeparypa,
170. B3aHMOCBS3b. Hunarpamma
«CHEKTPaJIbHBIA KJIACC — CBETUMOCTBY.
3BE3MBI TIIABHOM  IIOCIICIOBATEIHLHOCTH.
3aBHCHMOCTh «Macca — CBETHUMOCTb» A

3BE3/] IJ1aBHOM [10CJIEI0BATEILHOCTH

8.6

BuyTtpennee CTpPOEHHUE 3BE3 L.
CoBpeMeHHbIE IpeCTaBICHUs 0
MIPOUCXOXKAEHNU U 3Boonnn ConHIa U

3BE3/1. DTarbl )KU3HU 3BE3]]

8.7

Mneunsii  Ilyte — Hama I'anakTuka.
CnupanbHas CTpYKTypa lNamakTukn,
pacmpeneinieHue 3BE31, rasa U IbUIM.
ITomoxxeame wu pgBwkeHwe CoJHIIA B
INanaxtuke. [lnockas u chepuueckas

HOACHCTCEMBI INamakTuku

8.8

Twurer rajJaaKTHK. PaI[I/IOFaJ'IaKTI/IKI/I n

KBa3apbl. YEpHBIE BIPHI B sApaxX TajJakTHK

8.9

Bcenennas.  Pacmmpenue  BceneHHOM.
3akon XaO6ma. Pas30Oeranue TrajakTHK.
Bospact u pamuyc BceneHHoil, Teopus
Bonbmioro B3peiBa. Monenb «ropsuei

Bcenennoi». PennkroBoe n3iryyeHue

8.10

MacmrabHast ~ cTpykTypa  BceneHnoil.
Meraranaktuka. Hepeménnbie mpoOiemMsl

ACTPOHOMHUH




YYEBHO-METOAWYECKOE OBECINEYEHUE
OBPA3OBATE/IbHOIO NPOLIECCA

OBA3ATEJ/IbHBIE YYEBHBIE MATEPUAJIbBI IJ11 YYEHUKA

» ®usuka. 10 knacc. Mskuiues ['.4., byxosues b.b., Corckuit H.H.; nox
penakmueii [lapdenrreBoit H.A. Akiimoneproe o61mecTBo «M31aTeabcTBo
«IIpocseuienue»

» @uszuka. 11 knacc. Msakues I'.4., byxosues b.b., Hapyrun B.M.; nox
penakuueit [lapdentreBoit H.A. Akiimoneproe o61miectBo «M31aTenscTBo
«IIpocsemenue»

METOAWYECKHUE MATEPHUAJIbI JIA YYUTEJA

LIUPPOBbLIE OBPA3OBATE/IbHbLIE PECYPCbl U PECYPCbl CETUMHTEPHET

bu6mnorexa IJOK






