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HOACHUTEJIBHASA 3AITMCKA

[Iporpamma 1o ¢uszuke 06a30BOr0 YpOBHS Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW U TpeOOBaHUH K pe3yibTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTEeNbHOW Mporpammsbl, mnpenacraBieHHbIX B OI'OC
COQO, a Ttakxke ¢ yuérom ¢enepaibHONM paboyeil mporpaMMbl BOCHUTAHUS U
KOHIENIMU TpernojaBanus ydeOHoro mpeamera «Pusznka» B 00pa3zoBaTEIbHBIX
OpraHu3alusax Poccuiickon Oenepanuu, peanu3yroLmnx OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

Copnepxanue mnporpaMmbl MO (U3MKE HAMpaBiIeHO Ha (OpMUpPOBaAHUE
€CTECTBEHHO-HAYYHOU KapTuHBI Mupa oOydaromuxcsa 10—-11 kiaccoB npu 00yueHuu
X (Qu3nuke Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-JAESTEIbHOCTHOTO MOJXO0/A.
[Iporpamma no pusuxe coorseTcTBYeT TpeboBanusiMm GI'OC COO k miaHUpyeMbIM
JUYHOCTHBIM, TIPEJIMETHBIM M METaIlpeMETHBIM pe3ybTaTaM OOYYCHHS, a TaKKe
YUHUTHIBAET HEOOXOIWMOCTh pEalu3allMi MEXIPEIMETHBIX CBsI3eH (U3UKU C
€CTECTBEHHO-HAYYHBIMH yUE€OHBIMH TIpeAMeTaMu. B Heil onpeensitoTcsi OCHOBHBIE
e U3ydeHus (GU3MKU Ha YPOBHE CPEAHEro 00111ero oopa3oBaHusl, IUIAHUPYEMbIE
pe3yNbTaThl  OCBOEHUS Kypca  (DU3MKH: JIMYHOCTHBIE, METalpeIMEeTHBIE,
nmpeaMeTHBIE (Ha 6a30BOM ypOBHE).

[Iporpamma no ¢u3mKe BKIIOYALT:

e IUJIAHUPYEMBIE PE3yJbTaThl OCBOCHUS Kypca (PU3UKH Ha 6a30BOM ypOBHE, B

TOM YHKCJIE TIPEIMETHBIE PE3YyJIbTATHI 110 TOJaM O00yUYeHUS;

e cojepxaHue yueOoHoro npeameta «Pu3nkay 1o rogam o0y4eHUs..

dusrka Kak Hayka o HaumOosee OOMIMX 3aKOHAX MPUPOABI, BBICTyIAs B
KayecTBE yuyeOHOro mpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIAJl B CUCTEMY
3HaHU 00 okpyskaromeMm mupe. [IKoapHBIN Kypc QU3UKH — CHCTEMOOOPa3yIOIIHiA
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOJIBKY (DU3UYECKUE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB M SIBIICHUM, M3y4aeMbIX XUMHEH, OHOJIOTHEH,
bu3mdeckoir reorpadueri M acTtpoHoMmed. lcmomb3oBaHME W aKTHBHOE
NpUMEHEHUEe (PU3NYECKUX 3HAHUW  ONpenensieT XapakTep U pa3BUTHE
pa3HO0Opa3HBIX TEXHOJIOTU B cpepe SIHEPTEeTUKU, TPAHCTIOPTA, OCBOEHHUS KOCMOCA,
MOJIyYEHHUsT HOBBIX MATEpHUANIOB C 3aJlaHHBIMHU CBOMCTBaMH M Apyrux. M3yuenue
($bu3UKN BHOCHUT OCHOBHOM BKJIa/l B (D OPMHUPOBAHUE €CTECTBEHHO-HAYUYHON KapTHHBI
Mupa oOydJarommxcs, B (GOpMUpPOBaHME yMEHHH MPUMEHSATh HAYYHBIA METO]
MTO3HAHUS MIPU BHIITOJIHEHUU UMU YYEOHBIX UCCIICIOBAHUIA.



B ocHOBY Kypca pu3uKH 1J11 ypOBHS CpeIHEro 00LIero oopa3oBaHusl MOJI0KEH
PAI Mael, KOTOPbIE MOYKHO PACCMATPUBATh KaK IPUHLMIIBI €r0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTe€pUal U3 BCEX Pa3AesioB (DU3UKU, BKIIOYAET KaAK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (U3UKHU.

Hoes cenepanusayuu. B COOTBETCTBUM € HEWl MaTepuan Kypca (PU3NKU
o0beUHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBiseTcs
(opMUpOBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U
HoJIE.

Hoes eymanumapuzayuu. EE peanuzanusi mpeArnosiaraeT HCIOIb30BaHUE
I'YMaHUTApHOTO TOTEHIMaNa (HU3UYECKOM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
($u3MKHU C pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MPOoOJIeMaMH.

Hoes npuxnaonou nanpaenennocmu. Kypce hbusuku npejmnoiaraet 3HakoMCTBO
C IIMPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTMYECKUX MPUIIOKEHUN H3yUYECHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcsi TMOCPEJICTBOM BBEICHUS DIIEMEHTOB
collepKaHMs, TOCBSIIEHHBIX OKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHHKU M TEXHOJOTUH, a Takxke 00CYXICHHUs
po0JIeM palliOHAIBHOTO MPUPOIOTIONB30BaHUS U IKOJIOTHYECKON 0€30MMacHOCTH.

CtepXKHEBBIMHU 3JIEMEHTaMH Kypca (U3UMKA Ha ypOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBISIOTCA (U3MUEecKUe Teopuu ((popMUpOBaHUE TPEICTABICHHUMN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (PyHIAMEHTAIbHBIX 3aKOHOB U
IPUHIUIIOB B COBPEMEHHBIX IPEACTABIEHUSX O IPUPOJIE, TPAHULIAX IPUMEHUMOCTHU
TEOPHI1, I ONMCAHUS ECTECTBEHHO-HAYUHBIX SIBICHUI U MPOLIECCOB).

CHCTeMHO-/IeSITeIbHOCTHBIN MOAX0J B Kypce (DU3UKU peanu3yercs Mpexe
BCEro 3a CU€T OpPraHu3allid JKCIEPUMEHTAIBHOU AESITEIIbHOCTH O00Yy4YaromIuXCsl.
Jl1s1 6a30BOr0 ypoBHS Kypca (GU3UKH — ITO UCTIOIB30BAHNE CUCTEMbI (PPOHTATIBHBIX
KpPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U J1a00PaTOPHBIX paboT, KOTOPBIE B MPOTrpamMme
no (usuke 0ObEIWHEHBI B OOIIMIA CIMUCOK YYEHWYECKHX MPAKTHYECKUX PaldoT.
Bbinenenne B yKa3aHHOM IepedyHe J1a0OpaTOpHBIX padoT, MPOBOAMMBIX IS
KOHTPOJIS U OLIEHKH, OCYHIECTBIISIETCS yYaCTHUKAMHU 00pa30BaTeIbHOrO Ipoliecca
UCXO/sI U3 OCOOCHHOCTEH MIaHUpPOBAaHUS W OCHaleHHUs KabuHera (usuku. Ilpu
3TOM O0ECeunBaeTcss OBJaJeHUE OOyJalomMMHCI YMEHUSAMU TPOBOAUTH
KOCBEHHBIE HM3MEpPEHHUs, HMCCIEAOBAaHUS 3aBUCUMOCTEH (M3NYECKUX BEIHMYHUH H
ITIOCTAHOBKY OIIBITOB I10 IIPOBEPKE MPEI0KEHHBIX THIIOTES.

bonpmoe BHUMaHue yAEISETCS PELICHNI0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
IIpu 3TOM J171s1 pacU€THBIX 33724 IPUOPUTETOM SIBISIIOTCA 3a7a4M C SIBHO 33JIaHHOMN
(u3HUecKOl MOJENbI0, TMO3BOJSIOIINE MPUMEHATh HW3YYEHHBIE 3aKOHBl U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasneiia Kypca, TaK W WHTCTPUPYS 3HAHUSA W3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/a4 IPHOPUTETOM SIBIISTIOTCS 3a/IaHUS Ha
OoOBSICHEHHE TPOTECKaHUS (U3MUECKUX SIBJICHUA W TIPOIECCOB B OKPYXKAIOMIEH
KU3HHU, TpeOyrolrue BbIOOpa (PU3MYECKONH MOACHM [JIsi CUTYyallMu MPaKTHUKO-
OPUEHTUPOBAHHOTO XapaKTepa.
B cootBerctBHM ¢ TpeboBanussMu GI'OC COO k MaTepuaibHO-TEXHUYECKOMY
oOecreueHuto y4yeOHOro mpouecca 0a30Bbl YpOBEHb Kypca ()U3MKH HAa YpPOBHE
cpeaHero o0Omero oOpa3oBaHUsl JOJDKEH H3ydaThCsl B YCIOBUSX MPEIMETHOTO
KaOuHeTa (U3WUKH WM B YCIOBUSAX HHTETPHUPOBAHHOTO KaOWHETa NPEIMETOB
€CTEeCTBEHHO-HAYyYHOTo Iukia. B kabuHeTe (U3UKH TODKHO OBITH HEOOXOIUMOE
nabopaTopHOoe OOOpYJOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B TPOrpaMMe TI0
GU3HKEe YUEHUICCKUX IPAKTUICCKUX padOT U IEMOHCTPAIIMOHHOE 000PY/I0BaHHUE.
JlemoHCTpanimoHHoe o0opymoBaHue (OPMHUPYETCS B COOTBETCTBUU C
NPUHIIMIIOM MUWHUMAJIbHOW JOCTAaTOYHOCTH M  OOECIICYMBACT ITOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMmMe Mo (U3MKE KIIOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBICHUH H  TPOILECCOB, OMIMPUYECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.
JlabopaTopHoe o0OOpymOBaHUE [UIsI YYCHUYECKHX MPAKTUYECKHX padoT
dopmMupyetcsi B BUAE TEMaTUYECKUX KOMILUIEKTOB M OOECIeurBaeTCs B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydarommxcs. TeMaThdecKkue KOMILIEKTHI
71a60paTOPHOTO O00OPYMOBAaHUS JOJKHBI OBITh TIOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W ITMGPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUGPOBBIX JTabOpaTopHil.
OCHOBHBIMH LIETIIMHU H3Y4YCHUS (DU3UKH B 00IIeM 00pa30BaHUH SIBIISIIOTCS
e (QopMHpOBaHME HHTEpPECa W CTPEMJICHUS OOydYaroIIUXCs K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTHE HMX HMHTEIUICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS U (HOPMHUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY>KAIOIIUM SIBIICHUSM;

e (opmMupoBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3ybTaTa U3yUEHUSI OCHOB
CTpOEHUS MaTepUH U PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue ymMeHUN OOBSCHATH SBIEHUS C HMCIOJIB30BAaHUEM

dbu3HUeCKUX 3HAHUN M HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHue mpeACTaBICHUN O poind (PU3UKH N7 Pa3BUTUSA JIPYTHUX

€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTmkenue HTUX 1enel obecrmeunBaeTcs penieHueM CISHyIONX 3a7ad B
mpoliecce u3yueHust Kypca GU3NKU Ha YPOBHE CPEIHETO 00IIeTo 00pa3oBaHUs:



e MpUOOpETEHHE CUCTEMBI 3HAHUI 00 00X (PU3UUECKIX 3aKOHOMEPHOCTSX,
3aKOHAxX, TEOpUAX, BKJIIOYAass MEXaHUKY, MOJEKYISIpHYI0 (DHU3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DM3UKY U 3JI€MEHTHI aCTPO(DU3HUKY;

e (¢dopMHpOBaHHWE YMEHUW TNPUMEHATH TEOPETHYECKHE 3HAHUS NI
OOBsiICHEHHsI (PU3MYECKHX SBICHUH B TPUPOJAE H JUIS TPHHITHA
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HMU;

e OCBOEGHHME CIOCOOOB peHIeHUS PA3NMYHbIX 337ad C $BHO 3aJlaHHOM
¢uznueckol MoOIEeNbpl, 3a1ay, MOAPa3yMEBAIOUIUX CaMOCTOSTENIbHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;

e TIOHMMaHWEe (PU3NYECKUX OCHOB M TMPHUHIIMIIOB JICUCTBUS TEXHUYECCKHX
YCTPOWCTB M TEXHOJOTUYECKUX MPOIECCOB, X BIHMSHUS Ha OKPYKAIOIIYIO
cpeny;

e OBIIAQJICHHE METOJAMHU CaMOCTOSITEIHPHOTO TUIAHUPOBAaHUS M TMPOBEICHUS
(GU3NYIECKUX IKCIEPUMEHTOB, aHAjM3a W WHTEpPIpEeTalud WHPOpMAIUH,
OTIpeJIeNICHHs] IOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yiibTaTa;

e CO3/IaHHE YCIIOBHUH /IS Pa3BUTHSI YMEHHI MPOCKTHO-HUCCIIEI0BATEIBCKOH,
TBOPYECKOW JIEATEIIEHOCTH.

Ha wuzyuenne ¢usuku (0a30BBII ypOBEHb) Ha YPOBHE CpEAHEr0 OOIIETro
obpaszoBanus otBoauTcs 134 gaca: B 10 kimacce — 68 yacos (2 vaca B Heenmo), B 11
Kjacce — 68 yacoB (2 yaca B HEENIO).

[Ipennaraemspiii B mporpamMme 1o (¢U3MKE TNepedeHb J1abopaTopHBIX U
NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAaHHBIM, YUUTENIh JENaeT BHIOOD
NpOBEJIEHUs JIa0OpaTOPHBIX PAOOT W OMNBITOB C YYETOM HHIWBHIYaTbHBIX
0COOCHHOCTEH 00yJarOIIUXCS.



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Pa3zjnen 1. ®u3nka u MeTOIbI HAYYHOT 0 NO3HAHUSA

®usuka — Hayka o npuponae. HaydyHbie MeTOIBl ITO3HAHUS OKPYKAIOLIETO
Mupa. PoJib 3KkcriepruMeHTa ¥ TEOPUH B IPOLIECCE MTO3HAHUS NPUPOABL. DKCIIEPUMEHT
B (pusuke.

MopenupoBanue (pU3MUYECKUX SIBICHUN M MpoleccoB. HayuHble rumoresbl.
duznyeckre 3aKOHBI U TEOPUHU. ['paHUIbl MPUMEHUMOCTH (PUINYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOIEH.

Jlemoncmpayuu

AnanoroBsle W UU(PPOBBIE M3MEPHUTENbHBIE TPHUOOPHI, KOMIIBIOTEPHBIC
JNATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanunyeckoe ABUKeHHE. OTHOCUTEIBHOCTh MEXAaHMYECKOTO JBHXKEHUS.
Cucrema orcué€ta. Tpaekropus.

[Tepemenienre, CKOpOCTb (CpelHsIsi CKOPOCTh, MIHOBEHHAs CKOPOCThb) M
YCKOPEHHE MaTEepUAIbHOM TOUYKH, WX MPOCKIUM HAa OCH CHUCTEMBI KOOpPJMHAT.
Ciio)keHue nepeMenieHu U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJMHEHHOEe IBIKeHUE. I paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MYTH U TMEpPEeMEIICHUS
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe majieHne. Y CKOpeHHe CBOOOIHOTO A ICHUSI.

KpuposmmHeitHoe neuxenue. J|BuxeHne MaTepruaibHOM TOYKHU IO OKPYKHOCTH
C TOCTOSIHHOM IO MOJIYJIF0O CKOPOCTBIO. YTJIOBasi CKOPOCTh, JJUHEHHAsA CKOPOCT.
ITepuon u wactora obpamenus. LleHTpocTpeMUuTeIbHOE YCKOPEHHE.

TexHu4YecKkne YCTpOHMCTBA M NPAKTUYECKOE IPUMEHEHHE: CIUIOMETD,
JIBUKCHUE CHAPAJIOB, IEMTHBIC U PEMEHHBIC TIEPEIAYH.

Jlemoncmpayuu

Mogaenp cucTteMbl OTCUETA, WILTIOCTPAMS KMHEMATHUYECKUX XapaKTEPUCTHUK
JIBHOKCHUS.

[IpeobpazoBaHue IBMKCHHUI C HCTIOJIBb30BAHUEM IMPOCTHIX MEXaHU3MOB.

[TageHue Tes B BO3AyXE U B PA3PEKECHHOM POCTPAHCTBE.

Habnronenue nBrkeHUs Tesla, OPOIIEHHOTO TOJ YIJIOM K TOPH30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaeHHUs.

Hanpagnenue ckopocTu npu JBUKEHUU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3ydyeHne HEpaBHOMEPHOTO ABHXKECHHUS C LIEJBIO OINPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

UccnenoBanne COOTHONIEHUS MEXAY NYyTSIMH, MPONICHHBIMU TEJIOM 3a
MOCTICIOBATENILHBIE PABHBIE MPOMEXKYTKM BPEMEHU TMIPU PaBHOYCKOPEHHOM
JIBH)KEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydeHue nBUXKEHUS IApUKa B BA3KOM )KUJKOCTH.

N3yuenue nBrxkeHus Tena, OpOIIEeHHOTO TOPU30HTATIBHO.

Tema 2. /lunamuka

IIpyHuun  otHocurenbHocTH  ['amumes.  IlepBeii  3akoH  Hprorona.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cyneprno3uiuu cui. Bropoii 3akon Hetotona nist
MarepuaibHOM TOUKH. TpeTuii 3akoH HploTOHA /1711 MaTepUalIbHBIX TOYEK.

3akoH BcemupHoro Ttsirorenusi. Cuna Tsokectu. IlepBasg kocMuueckas
CKOpOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl TpeHus (Mokosi, CKoybXeHus!, kaueHus). Cumna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduuuent tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WJIU ra3e.

[locTynarenpHOE U BpalaTeabHOE IBUKEHHE a0COIIOTHO TBEPAOTO Tea.

MoOMEHT cuibl OTHOCUTEIBHO OCH BpamieHus. I[lnedo cunbl. YcmoBus
paBHOBECHS TBEPJOTO TENA.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHUE: MOAIINITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Ilemoncmpayuu

SIBneHue nHepIMU.

CpaBHeHUE Macc B3aUMOICHCTBYIOIIHUX TEJI.

Bropoii 3akon HerotoHa.

N3smepenue cuit.

CrnoxxeHue cui.

3aBUCUMOCTH CHITBI YIIPYTOCTH OT e OpMAIIUH.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOIbEME U MAJICHUU.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBECHS TBEPAOTO Tena. Buasl paBHOBeCHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOIIMX B MNPYKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMalum.

HccnenoBanue yclioBUM pPaBHOBECHS TBEPAOrO Tela, HUMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3axonwl coxpanenus é mexaHuke

Nmnynbe MatepuanbHOW TOYKM (Tesa), CHUCTEMbl MaTe€pUaJbHBIX TOYEK.
NMnynbC cuiabl M U3MEHEHUE HMIYJbCAa Tela. 3aKOH COXPAaHECHUS HMIYJIbCA.
PeakTuBHOE nBUKEHUE.

Paborta cuiabl. MOITHOCTE CHUIIBI.

Kunernueckass sHeprusi marepuanbHOM TO4ykH. TeopemMa 00 HW3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas SHEPTHUS. [ToTreHnmanpHas SHEprug yOpyro
nedopMupoBaHHOM TIpYykUHBL. [loTeHIIMAIbHAS YHEPTHS TeJla BOJU3U TOBEPXHOCTH
3emiu.

[ToTeHnuanbHple W HEMOTEHIMAJIBbHBIC  CHJIBI. CBsi3p  paboOTHI
HEMOTEHIUAJIbHBIX CUJI C U3MEHEHUEM MEXAaHUUECKOW IHEPTUU CUCTEMBI TeJl. 3aKOH
COXpPAaHEHUSI MEXaHUYECKOU YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOAOMET, KONED,
NPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo MoTeHIMAIBHOM SHEPTUU B KHHETHICCKYIO U OOPATHO.

Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomaol

N3yuyenue abCONIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 ABYX OJIMHAKOBBIX
HUTSHBIX MassTHHKOB.

HccnenoBanue cBs3u pabOTHI CUJIBI C U3MEHEHHMEM MEXaHWYECKON SHEepruu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MoaekyasipHasi pu3nka 4 TepMOIMHAMHUKA
Tema 1. Ocroebl MONEKYNAPHO-KUHEMUUECKOU Meopuu
OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUUYECKOW TEOPUU U UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwkenue. Huddysus. Xapakrep HIBIWKECHHUS U
B3aUMOJICMCTBUS YacCTHI] BenlecTBa. MoOJeIn CTPOEHHSI Ta30B, >KUIKOCTEH U
TBEPIBIX TEJI U O0BACHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHUX Mojiesieil. Macca u
pa3mepbl Mojiekys. KonmudectBo BeniecTBa. [locTositnHas ABoraapo.

TermoBoe paBHOBecue. Temmneparypa u €€ usmepenue. lllkana temmneparyp
Llenbcus.



Mogens  wuaeanpHoro raza. (OCHOBHOE  ypaBHEHUE  MOJICKYJISIPHO-
KMHETUYECKOW TEOpUU HJACANIbHOrO raza. AOCONIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEW KWHETHMYECKOW SHEPruM TEIUIOBOIO JBMXKEHMA dvacTtul rasza. lllkama
temrnieparyp KenbBuHa. ['a3oBbie 3akoHBI. YpaBHeHHue MenaeneeBa—Knanelpona.
3akoH [lanbroHa. M3omponeccsl B UACATBHOM ra3e C MOCTOSIHHBIM KOJIMYECTBOM
BelmiecTBa. ['paduueckoe mpeAcCTaBICHUE U3OIMPOIECCOB: H30TepMa, H30XO0Dpa,
n3o0apa.

TexHuueckue yCTpOHMCTBA W TMPAKTUUECKOE MPUMEHEHHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbITh, JOKa3bIBAIOIIUE JIUCKPETHOE CTPOCHUE BemlecTBa, ¢oTorpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiThl 10 AU GY3UU KUAKOCTEH U Ta30B.

Mopens 6pOyHOBCKOTO JIBUKEHUS.

Mopaens onbita ITepHa.

OnbITHI, JIOKa3bIBAIOIIUE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOJICUCTBHUSL.

Mojenb, WILTIOCTPUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OneITel, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSHUA HWJIEAJBbHOTO Tasa,
U30IPOLIECCHI.

Vuenuueckuii oxcnepumenm, 1abopamopmsie pabomuol

Onpenenenue Maccbl BO3yXa B KJIACCHOM KOMHATE€ Ha OCHOBE HM3MEPEHUN
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXIY ApaMETPAMU COCTOSHUS PA3PEKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoounamuku

TepmonuHamuueckass cucteMa. BHYTpEeHHS SHEPrus TEPMOIUHAMUYECKOMN
CUCTEMBI U criocoObl e€ n3meHeHus. KonnuectBo TemnoTsl U pabota. BHyTpeHHss
JHEprus  OJHOATOMHOIO  MACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y JeIbHAsI TEIIOEMKOCTh BEILIECTBA.
KosmuecTBO TEIOTHI IpU TeTUIONEPENAYE.

[lonsitue 06 aamabatHom mporecce. [lepBblii 3aKOH TEPMOIUHAMUKH.
[Ipumenenne TepBOro 3akoHAa TEPMOJWHAMHUKH K m3omporeccam. ['padudaeckas
UHTEpIpeTanus padoThl rasa.

Bropoit 3akoH TepmoanHamuku. HeoOpaTMMOCTh TpOLIECCOB B MPHUPOJE.

TeruioBele  mammHbl.  [IpuHIUOBI ~ AEHCTBUS  TEIUIOBBIX  MAIIMH.
[IpeoOpa3oBanus HSHEPTUM B TEIUIOBBIX MamuHax. KoddduimeHT mnose3Horo
nercTBus TerioBor MamwuHb. [ukn KapHo u ero ko3 duiMeHT Moiae3Horo
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPIETUKH.



TexHuueckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHME: JIBUTATEIb
BHYTPEHHETO CTOpaHusi, ObITOBOW XOJOJUIBbHUK, KOHIULIHOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTpPEHHEW 3HEpruu Tena MpU COBEPIIEHUU pPaOOThI: BBUIET
npoOKku U3 OYTBUIKM TOJ JEHCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUIEOAEMOHCTPALHS).

N3meneHne BHyTpeHHEH 3HEpruu (TemmepaTrypbl) Teja Mpu Teruionepeaaye.

OnpIT N0 a1abaTHOMY PACIIMPEHHIO BO3/TyXa (OIBIT C BO3YILIHBIM OTHUBOM).

Mopaenu mapoBoil TypOUHBI, JBUTATENsI BHYTPEHHETO CrOpaHusi, peakTUBHOTO
JBUTATESL.

Vuenuueckuii oxcnepumenm, 1abopamopmsie pabomuol

N3mepenue ynenbHON TEINIOEMKOCTH.

Tema 3. Azpezamnvie cocmoanus eeuyecmea. Dazoevie nepexoont

[TapooOpa3zoBanue u koHaeHcanus. Vcrnapenune u kuneHue. AOCONIOTHAS |
OTHOCHUTEJIbHAS BIIAXKHOCTh BO3ayxa. HacelllleHHbIH map. YaenbHas TeEIoTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucranmnuueckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctamioB. Kuakue kpucrtamibl. CoBpeMmeHHble Marepuainbl. [lnaBnenue u
KpUCTaJuIM3alys. Y JenbHas TerioTa niaasienus. Cyonnmanus.

VYpaBHEHHUE TeMI0BOro HGanaHca.

TexHuueckne yCTpONCTBA M IPAKTUYECKOE IPUMEHEHHE: THIPOMETp H
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOIMH IOJyYEHHs] COBPEMEHHBIX MaTEpHAJIOB, B
TOM YHCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIICHHBIX NIAPOB.

Kunenve npu MoOHM>KEHHOM JABJICHUM.

Crioco0bl U3MEpEeHUs BIaKHOCTH.

Habmronenmne HarpeBaHus U IJIaBJICHUS KPUCTAJIIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpUCcTaJlIoOB.

Vuenuueckuii sxcnepumenm, n1abopamopmvie pabomuol

N3mepeHre OTHOCUTENBHOM BIIAXKHOCTH BO3AYyXa.

Pasnen 4. DiiekTpoAMHAMHUKA
Tema 1. nekmpocmamuxa
DnekTpuzanus Tei. JNeKTPUIecKuil 3apsa. J(Ba BUIa 3IEKTPUUECKUX 3apsiiOB.
[IpoBoAHMKH,  JOUPJAEKTPUKHM U  MOJYNPOBOAHUKU. 3aKOH  COXpaHEHUS
ANEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHbli 37EKTPUYECKUIN 3apsil.
Onektpuueckoe 1mone. Hanpsok€HHOCTh  anekTpuueckoro mnojis. [IpuHuun



CYIIEpHO3ULUU DIIEKTPUYECKUX T0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOIO
TTOJIS.

Pabota cun snexrpocratudeckoro nojsi. [lorenunan. Pa3HoCTh MOTEHIIMATIOB.
[IpoBOJHMKH W AWAPIAEKTPUKH B 3JIECKTPOCTATUYECKOM TMojie. JuanmexTpuueckas
MPOHUIIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTPOEMKOCTh IIOCKOTO KOHAEHCATOPA.
DHEpPrus 3apsHKEHHOr0 KOHJIEH caTopa.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTATHYECKAsl 3allluTa, 3a3€eMJICHHE DJIEKTPONpPUOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

Y CTpOoNCTBO U IPUHLUIL IEUCTBUS JJIEKTPOMETPA.

B3aumopelicTBre HaIEKTPU30BAHHBIX TET.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOIHMKH B 3JIEKTPOCTATUUECKOM TTOJIE.

DneKTpocTaTuyecKas 3aluTa.

JIMPIEKTPUKH B JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHZEHcaTopa OT IUIOIIAIN
IUIACTUH, PACCTOSIHUS MEK1y HUMHU U TUDJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

Vuenuueckuii oxcnepumenm, 1abopamopmsie pabomuol

N3mepenue anekTpoEMKOCTH KOHAEHCATOpa.

Tema 2. Ilocmoannwiit Inekmpuueckuii mox. Toku 6 paznuunsix cpeoax

DNEKTpUYECKU TOK. YCIOBUSA CYIIECTBOBAHMS DIJIEKTPUUECKOrO TOKA.
Ncrounuku Toka. Cuna Toka. [IocTOSITHHBIN TOK.

Hanpsixenue. 3akon Oma AJ1s ydyacTKa LEMu.

DIEKTPUYECKOE COMPOTHBICHUE. YIEIbHOE CONPOTHUBIICHUE BEIIECTBA.
ITocnenoBaTenbpHOE, MapaIENbHOE, CMEIIAHHOE COEAUHEHNE TPOBOIHUKOB.

PaGora osnextpuueckoro Toka. 3akoH JDxoyns—Jlenma.  MomHOCTB
AJIEKTPUYECKOTO TOKA.

DNEeKTpOABWKYIIAsl CUja U BHYTPEHHEE CONPOTUBIECHHUE MCTOYHUKA TOKA.
3akon Oma 115 TOJIHOM (3aMKHYTOM) aieKkTpuueckoil nenu. Kopotkoe 3aMbIkaHHeE.

DONEKTpOHHAsT  MPOBOJAMMOCTh  TBEPIBIX  METAJIIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS] METAIJIOB OT TeMnepaTypbl. CBEpXIPOBOJUMOCTb.

DneKTpUYecKuil TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX MTyYKOB.

[TonynpoBOAHUKH. CobcTBeHHAS 151 MIPUMECHAs MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHI TOK B  pacTBOpax M  pacIiulaBax  AJIEKTPOJIMUTOB.
DIIEKTPONUTHYECKAS TUCCOLUALNS. DIECKTPOIIN3.



DJIEKTpUYECKU TOK B raszax. CaMOCTOATENbHBIM M HECAMOCTOSTEIbHBIN
paspsan. Monuus. [nazma.

TexHudeckre yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: aMIepMerp,
BOJIBTMETP, PEOCTAT, HCTOYHUKU TOKA, OIIJIEKTPOHATPEBATENIbHBIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIH AUO/I,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAIIPSIKSHUSL.

3aBUCUMOCTh COMPOTHUBIICHUS HUIUHIPUYECKUX MPOBOIHUKOB OT JIJIUHBI,
IUIOIA/IN TONIEPEYHOI0 CEYEHUSI U MaTepHalia.

CwMmeliaHHOE COeTMHEHNE MPOBOIHUKOB.

[IpssMoe wu3MepeHue HDIEKTPOABUXKYIIeH cuibl. KopoTkoe 3amMbIKaHue
rajbBaHUYECKOTO AJIEMEHTA U OIleHKa BHYTPEHHETO0 COMPOTUBIICHUS.

3aBUCHUMOCTH COMTPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3psia ¥ IpOBOAMMOCTD BO3AyXa.

OAHOCTOPOHHSIA MPOBOIUMOCTD JUO/IA.

Vuenuueckuii oxcnepumenm, 1abopamopmsie pabomuol

N3ydeHne cMEeaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenue 3aeKTpOJIBMXKYLIEH CUJIbl UCTOYHMKA TOKA U €r0 BHYTPEHHETO
CONPOTUBIICHUS.

HaGmonenue snextpoiunsa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 Kjacce oCylIecTBISIETCS C
y4E€TOM COJAEPKATEIbHBIX MEXIPEIMETHBIX CBA3€H C KypcaMH MaTE€MAaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Medsicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYYHOIO
NO3HAHUS: SIBJICHHE, HAy4HbIH (akT, rumore3a, (pU3MUecKass BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHNE, SKCIEPUMEHT, MOJEIHUPOBAHUE, MOJIEIb, UBMEPECHHUE.

Mamemamuka: pemieHue CHUCTEMBI ypaBHEHWH, JNuHEWHas (yHKIHS,
napabona, runepOosa, ux rpauku ¥ CBOHWCTBA, TPUTOHOMETPHUUECKUE (PYHKITHH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAH€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIAECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPAUHAT, CII0KEHUE BEKTOPOB.

buonocusn: mexannueckoe NBIKEHHE B KUBOW mpupoze, nuddysus, ocMoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BHJbl TEIUIONEpPEIayu, TEIIOBOE PABHOBECHUE),
ANEKTPUUYECKUE SIBJICHUS B )KUBOM MIPUPOJIE.

Xumus: IUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHHUE aTOMOB U MOJIEKYJI, MOJIb
BellleCTBa, MOJISIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEP/IBIX T, )KUJKOCTEH U ra30B,



DNEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOJMTHUYECKAsT  JAUCCOLMALMSA,
rajabBaHUKA.

l'eoepacghus: BNaxxHOCTb BO3yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHE BUKEHUM C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs] B TEXHUKE, MOJAIIWIHUKH, HCIIOJIb30BAaHUE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W ApPYTrue), JIBUraTelb BHYTPEHHETO
cropanusi, naposasi TypOHUHa, ObBITOBON XOJOJUIBHUK, KOHIAUIIMOHEDP, TEXHOJIOTHH
IIOJIyYEHNsI COBPEMEHHBIX MATEpUAIOB, B TOM YHUCJIE HAHOMATEPUAIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTAaTHYECKasi 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHATPEBATENbHBIE npuoOOpkI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Pasnen 4. DiieKTpOAMHAMHUKA

Tema 3. Macnummnoe none. I1eKmpoOMacHUMHAA UHOYKUUA

[ToctosiHHBIE MarHUTH. B3anmoelicTBUE TOCTOAHHBIX MArHUTOB. MarHuTHOE
nosie. Bektop MarauTHOM MHAYKIUU. [[pyHIMUN Cyneprno3uiiui MarHUTHBIX MOJIEH.
JluEMM MarHuTHOM WHAYKIUHM. KapTWHa JWMHMNA MArHUTHOM WHIYKUHAH TIOJA
MOCTOSIHHBIX MAarHUTOB.

MaruutHOoe T0JI€ TPOBOJHMKA C TOKOM. KapTuHa JMHUN WHIYKUHAU
MAarHUTHOTO MOJI JUIMHHOTO MPSIMOIO0 NPOBOJHHMKA W 3aMKHYTOTO KOJIBLIEBOTO
IPOBOJIHUKA, KaTylIKU ¢ TOKOM. OnbIT Dpcrena. BzanmoeiicTBue npoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOyJib U HaIllpaBJICHHE.

Cuna Jlopenna, e€ MOJlyJib U HampaBiieHUE. J[BHYKEHHUE 3apsSyKEHHON YaCTUIIBI
B OJJHOPOJHOM MarHuTHoM mosie. PaGora cuitbl Jlopenta.

SlBneHne BIIEKTPOMAarHUTHOM HHAYKIMH. [IOoTOK BEKTOpa MArHUTHOM
UHIYKIUU. OJEKTPOABMKYIIAsA CWIA MWHAYKUWU. 3aKOH JIIEKTPOMArHUTHOU
nHaykuuu Gapanes.

BuxpeBoe »snekTpuyeckoe moJie. ONEKTPOABMKYIIAs CWIa WHIYKIHU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHnykTuBHOCTh.  SIBIEHHME CAaMOMHAYKLIMH. OJEKTPOABMIKYIIAs  CHIIA
CaMOWHIYKIIUU.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckue yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHUE: IOCTOSHHBIC
MArHUThl, BJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIN JJIEMEHTAPHBIX
YacCTHUIl, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHME JEKTPOHHOTO ITYYKa MAarHUTHBIM TIOJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumoperictere 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cwibl JIopeH1la Ha HOHBI AJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON WHYKIIMH.

[Ipasuio Jlenua.

3aBUCHMOCTb 3JIEKTPOABMKYIIEH CUIIBI MHIYKIMH OT CKOPOCTH W3MEHEHMS
MAarHUTHOTO MOTOKA.

SIBneHre caMOUHTYKLIHH.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3ydeHne MarHUTHOTO MOJISI KaTYIIKU C TOKOM.

HccnenoBanue 1eMCTBUS MOCTOSHHOIO MarHuTa Ha paMKy € TOKOM.

HccnenoBanue sIBIEHUSA 3JIEKTPOMAarHUTHOW UHAYKIUU.

Pa3nen 5. KoneGanusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbIE KOJ1€OAHUA

Konebarenbnas  cuctema.  CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
[Mapmonnyeckue konebanus. [lepuon, wacrora, amruiutyaa u (asza xosieOaHUH.
[IpyxuHHBIN MasgTHUK. MaTeMaTUYEeCKHMH MASTHUK. Y PAaBHEHUE TapMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii koHTyp. CBOOOAHBIE AIEKTPOMAarHUTHBIE KOJIeOAHUS B
UJCATBHOM KOJeOaTeNTbHOM KOHTYpe. AHAIOTUS MEXKIYy MEXaHWYECKUMH H
AIEKTPOMAarHUTHeIMH KojeOanusimu. @dopmyna TomcoHa. 3akoH cOXpaHEHUS
HHEPTUU B UJCATHHOM KOJIeOaTeIIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaronux KojieOaHUAX. BhIHYKIEHHbIE MEXaHUUECKHE
KoseOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJIEOaHNS.

Ilepemennbiii  TOK. CHUHYCOMAAQIbHBIA NEPEMEHHBIH TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHO€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKEHUA.

Tpanchopmarop. [IpousBoacTBo, mepemaada U MOTPEOIICHUE DICKTPHIECCKOM
SHEPIruMu. DKOJOTMYECKHUE PUCKHU TPHU MPOU3BOJCTBE AneKkTpodHepruu. Kynbrypa
WCMOJIB30BAHUS JJIEKTPOIHEPT UM B IOBCEITHEBHOW KU3HMU.

TexHnueckne yCTpOMCTBA MW NPAKTHUYECKOE IPUMEHEHHE: BJIECKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUM JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB Ko0JIeOATENIbHOM CUCTEMbl (MPYXUHHBINA WU
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaromux KojaeOaHui.

HccnenoBanrie CBONCTB BBIHYKICHHBIX KOJIEOAHUH.

HaGmonenue pesonanca.

CB0OOIHBIE 3JIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Pe3onanc mnpu mocnenoBaTeIbHOM COEIMHEHHHM PE3UCTOpa, KATYHIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb TUHUM 31eKTPONepeIadH.

Vuenuueckuii oxcnepumenm, 1abopamopmsie pabomuwl

HccnenoBanue 3aBUCUMOCTH MEpUOJa MajblX KojieOaHUM Ipy3a Ha HUTU OT
JUTMHBI HUTH ¥ MaccChl Ipy3a.

HccnenoBanue nepeMeHHOr0 TOKa B LIETIH U3 MOCJIEI0BATENBHO COSAMHEHHBIX
KOHJeHCATOpa, KaTyIIKH U pe3uCcTopa.

Tema 2. Mexanuueckue u 31eKmpoMazHUmHble 60THbI

MexaHudeckue BOJHBI, ycioBus pacnpoctpanenus. Ilepumon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJHBL. [lomepeuHble W MPOJOJIbHBIE BOJHBI.
Nutepdepenius u qudpakiiys MEXaHUIECKUX BOJTH.

3Byk. Ckopocth 3Byka. ['pomkocts 3Byka. Beicota Tona. TemOp 3Byka.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIOBUS M3JIYYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekTpomarautHoil BoaHe. CBoiCTBa
AIEKTPOMArHUTHBIX BOJIH: OTPa)XE€HUE, MPEIOMIICHHE, MOJIApU3alus, Tudpakius,
uHTepdepennns. CKOpoCTh ANMEKTPOMATrHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[pUMEHEHNE 3JIE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TeleBuAeHUsA. Paaronokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEN CPEJIbI.

TexHuueckue ycCTpoWCTBA M NPAKTUUYECKOE IPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTHI, YJIbTPa3BYKOBas AMArHOCTMKAa B TEXHHKE W MEIUIIMHE, paaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoCTPaHEHNUE ONEPEUHBIX U MTPOJOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHHsI ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenne natepdepeHmm u qudpakiini MEXaHUIECKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne CBsS3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C AMIUIATYIOH W
4acTOTOM KOJIeOaHUiA.



HccnenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, NMPEIIOMIIEHHUE,
noJispu3anus, 1upaxius, HHTepdepeHuns.

Tema 3. Onmuxka

I'eomerpuueckas onrtuka. IIpsMoiHeHOE pacnpOCTpaHEHHUE CBETAa B
ogHOpoaHOU cpexe. JIyu cBera. ToueuHbI HCTOYHHK CBETA.

OTtpaxkeHue cBeTa. 3akoHbI oTpaxxeHusi cBeta. [locTpoenne nzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHus. IlonmHoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbli yrojl IOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcust ceeta. CinoxHbli cocTaB O0enoro cseta. L[Ber.

Cobuparoiue 1 paccerBarolye JuH3bl. ToHKas InH3a. POKYCHOE pacCTOsTHUE
U ONTHYECKasi cuia TOHKOW JuH3bL. [locTpoeHne n3o00paxkeHuil B cOOMparomux u
paccenBaroluX JIUH3aX. @opMysa TOHKOH JIMH3bI. Y BEJIMUYEHHE, 1aBAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUICCKON ONITHKH.

BonnoBass ontuka. Wutepdepenuus cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMOICHUS MAaKCUMyMOB U MHHUMYMOB B HMHTEPQEpPEHIIMOHHON
KapTHUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHHKOB.

Hudpakuusa cseta. JudpaxiuuoHHas peméTka. YCIOBHE HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM MaJ€HUM MOHOXPOMAaTHYECKOTO CBETa Ha
TUGpPaKkIUOHHYIO PEIIETKY.

[Tonsspuzanus ceera.

TexHuueckne ycCTpoWCTBA M NPAKTUUYECKOE MPUMEHEHHUE: OYKH, JyIa,
doToamnmapar, NPOEKIMOHHBIN ammapar, MHKPOCKOI, TEJECKOI, BOJOKOHHAS
OMNTHKA, TUPPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Ilemoncmpayuu

[IpssMOIMHENHOE pacpOCTPAHEHHUE, OTPAKEHUE U MPEIOMIICHHE CBETA.
OnTtruyeckue npubdoOpBHl.

[TonHoe BHyTpeHHEE OTpaxeHue. Mozesb CBETOBOIA.

HccnenoBanne cBOWCTB H300paKEHUH B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Hab6monenne natepdepeHIIM CBETA.

Hab6mronenne nudpakimu ceera.

Hab6monenne nucnepcuu cBera.

[TonyueHue crekTpa ¢ MOMOUIBIO TPU3MBI.

[Tomy4yenue crekTpa ¢ TOMOIIBI0 TUPPAKITUOHHON PEIIETKH.

Habmronenne monsipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, n1abopamopmvie pabomuol

N3mepenue nokazaTtesst IpesIOMIICHHS CTEKJIA.



HccnenoBanue CBOMCTB U300paKEHUH B JINH3AX.
HaGmronenue nucnepcuu ceera.

Pa3nen 6. OCHOBBI crIelIHAIBLHON TEOPUH OTHOCHUTEJIbHOCTH
I'paHuLIBI IPUMEHUMOCTH KJIACCUUYECKOM MeXaHUKHU. [locTynaTsl cienuanbHon
TEOPUU OTHOCUTEIIBHOCTU: MHBAPUAHTHOCTH MOAYJISL CKOPOCTH CBETA B BaKyyMe,
MPUHIIMIT OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpaLIECHUE
JUTUHBI.
DHeprus ¥ UMITYJIbC PEJSITUBUCTCKON YaCTHUIBI.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peJIHTI/IBI/ICTCKOﬁ HJaCTHUILIBI. 3Hepr1/151
ITOKOA.

Pa3nen /. KBanToBasi pusuka
Tema 1. Dnemenmul K6anmogoit ONMuUKU
®otonbl. ®opmyna [Inanka cBs3u 3HEPTHH POTOHA C €T0 YACTOTOW. DHEPTHs
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccnenoBanue poroddpdexra. Onwitel A. I'. CToneToBa. 3aKOHBI
doToaddexra. YpaBHenue DiHmTerHa s Gotodddexra. «KpacHas rpaHuia»

doTorddexra.

HaBnenue ceera. OmneiThl I1. H. JIeGenena.

XUMHYECKOE JICUCTBUE CBETA.

Texuuyeckue ycTpoicTBa M MPAKTHUECKOE MPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, COJTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®dotor(dekT Ha yCTaHOBKE C ITMHKOBOM TTACTHHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTo3ddexra.

CBeToauno.

Conneunas 6artapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -H4aCTHIL.
IInanerapnas Mmogmens aroma. Iloctynatel bopa. M3nydyenue u moriounieHue
(GOTOHOB TpHW TMepexojie aroMa C OJHOTO YPOBHS SHEPIHHM Ha Jpyroil. Bumisl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BosnnoBbie cBoiicTBa yactul. Bomusl ne bpoiis. KopnyckynsipHo-BOIHOBOM
JyaJli3M.

CHOHTaHHOE Y BBIHYXJAEHHOE U3JIyUYCHUE.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE INMPUMEHEHHUE: CHEKTPalbHbIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu



Mogpens onbita Pezepdopaa.
Ornpenenenue NIMHBI BOJIHBI JIa3epa.
HaGmronenne nMHe4aTbIX CIEKTPOB U3TyYEHUS.
Jlazep.
Vuenuueckuii oxcnepumenm, 1abopamopmsie pabomuwl
HaGmonenue muHeiyaToro crekTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JTOKA3bIBAIOIIME CJIOKHOCTh CTpOeHMs sAnpa. OTKpbITHE
paanoakTuBHOCTH. OnbIThl Pe3epdopa no onpeneneHnto coctaBa paiioakKTHBHOTO
uanydyeHusi.  CpoiictBa  anbda-, Oera-, ramMma-uziaydeHus.  BrnusHue
PaJUOAKTUBHOCTU HA KUBBIE OPTaHU3MBI.
OtkpeiTHE TpoTOHAa W HeiTpoHa. Hykionnas mopens snpa IeizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30tonsl.
Anbda-pacnan. DIEKTPOHHBIM U TMO3UTPOHHBIN Oera-pacmaa. ["amma-
U3NydeHue. 3aKOH PaJMOAKTUBHOrO pacnaja.
DHeprust CBs3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT Maccsl sapa.
SnepHble peakuuu. Jlenenue u cuHTE3 A€P.
Anepnsiii peakrop. TepmosiaepHsiii cuHTe3. [IpoOieMbl M TEPCHEKTUBEI
AIEPHON SHEPreTUKU. DKOJIOTUUECKUE ACTIEKThI SIAEPHON SHEPTreTUKHU.
DOneMeHTapHble YacTULbl. OTKPBITHE MTO3UTPOHA.
MeTto1bl HAOTIOEHUS U PETUCTPALIMN DJIEMEHTAPHBIX YaCTHII.
dyHnaMeHTadbHbIe B3auMoAecTBUsA. ENMHCTBO Gu3nueckoil KapTUHBI MUPA.
TexHu4eckne yCTpONCTBA M MPAKTUYECKOE MPUMEHEHHE: TO3UMETP, KaMepa
Buiibcona, siiepHbIi peakTop, aToMHast 6oMOa.
Jlemoncmpayuu
Cu€TynK HOHU3UPYIOUIUX YACTHIL.
Vuenuueckuii osxcnepumenm, 1abopamoprsie pabomaol
HccnenoBanue TpekoB yacTuil (1o TOTOBBIM (poTorpadusim).

Pa3nen 8. DyieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtansl pa3BUTHUS acTpoHOMUU. [IpuKkiIagHOE U MUPOBO33PEHUECKOE 3HAUCHHUE
aCTPOHOMMUH.

Bun 3Bé3nHoro neba. Co3Besnusi, sipKhe 3BE3JbI, IUIAHETHI, UX BHUIUMOE
JIBYDKCHUE.

CoJsiHEUHAsS cucTEMA.

Connne. ComHeuHass akTUBHOCTh. McTounuk sHepruum ConHula U 3BE3L.
3BE31bI, X OCHOBHBIC XapaKTEPUCTUKHU. JlnarpamMma «CHEKTpaJIbHBIA KJacCc —
CBETHUMOCTB». 3BE3AbI TJIABHOM ITOCJIEAOBATEIBHOCTH. 3aBHCHUMOCTH «Macca —
CBETUMOCTB» IS 3BE3] TJIAaBHOM MOCJIEA0BATEILHOCTH. BHYTpeHHEe CTpOoeHHE



3B€311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOKACHUH W dBoitonnu CosHLA U
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama I'anaktuka. [lonokenne u nBuxenue CoaHua B
IN'anaktuke. Tunel ranakTuk. Paguoranaktuky U kBasapbl. UEpHBIE ABIPHI B sAApax
rajakTHK.

Bcenennas. Paciupenue Beenennoit. 3akon Xa06ma. Pazberanue rajgakTuk.
Teopus bosbiioro B3peiBa. PenkroBoe usinydeHue.

Macmtabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuuecxue nabnooenus

HaGmronenust HeBOOpYKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM KOMIIbIOTEPHBIX
NPWIOXKEHUH I ONpe/iesieHus MOJI0KEHUsI HeOEeCHbIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be311s1 CEBEPHOTO MOMYMIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon Jlynsl, mianet, Miieunoro [lyTu.

Oo6o0maromiee NOBTOpeHUe

Poner ¢usuku u acTpoHOMHUM B DKOHOMHYECKOW, TEXHOJOTHYECKOMH,
COILIMAJILHOM M 3TUYECKOM cepax AesITeIbHOCTH YeJI0OBEKa, POJIb U MECTO (PU3UKH U
ACTPOHOMHH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, POJib (PU3UIECKON TCOPUU B
dbopMupoBaHUY MPEACTABICHUN 0 GU3HUECKON KapTUHE MUpPa, MECTO (HU3MIECKOM
KapTUHBI MHpa B  OOIIEM psJy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIIEHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSA3H

Nzyuenue kypca ¢usuku 6a3o0Boro ypoBHs B 11 Kkjacce ocCyliecTBIsIETCS C
y4ETOM COAEPKATEIBHBIX MEXIIPEIMETHBIX CBS3€d C KypcaMM MAaTEMATUKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJOB HAay4YHOTO
MO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumore3a, (pU3MUecKas BEIMYMHA, 3aKOH,
Teopus, HaOII0CHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pemieHHE CHCTEMBl YPaBHEHHM, TPUTOHOMETPUYECKHUE
(YHKIMH: CUHYC, KOCUHYC, TAH['€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKUMU HAa OCH KOOPAMHAT, CIOXKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (DYHKIMI, TMPU3HAKK TOAOOUS TPEYrOJIbHUKOB,
OTIpEeJICIICHHE TUIONIA N TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nekTpuueckue SBICHHWS B JKHBOW MPHUPONE, KoJeOaTelbHbIC
JNBH>KEHUS B )KMBOW MPUPOJIC, ONTUYECKUE SBJIICHUS B KUBOU MPUPOAE, NEUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPABIX
TeJ, MEXaHU3Mbl 00pa30BaHUs KPUCTAIUTNYECKOM PEIIETKY, CIEKTPAJIbHBINA aHATIU3.



l'eocpagpusi:  marHUTHBIE TOMIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX DY,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonozcua: JHMHUM DIEKTPONEPENAY, TEHEPATOP IIEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKLUMOHHAS II€Yb, pPaaap, pPaavONpUEMHHK, TEJIEBU30D,
anteHHa, tenedoH, CBYU-meub, MPOEKIIMOHHBIM amnmapar, BOJOKOHHAsl OITHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yuebHOro mpenMera «®Pusnka» Ha YPOBHE CpEIHEro OOIIeTo
oOpazoBaHus (0a30BbI YPOBEHB) JOIKHO OOECIEUUTHh TOCTHUIKEHUE CIIETYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIEC PE3yJabTAaThl OCBOCHUSI yueOHOro npeameTa «Dusukay JOJKHbBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYyYalOUIUXCsl PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIUEH JIMYHOCTHU, CHUCTEMOM II€HHOCTHBIX
OpUCHTAIMH, TO3UTUBHBIX BHYTPEHHUX  YOCXKICHUW, COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIINECTBA, pPaCHIMpPEHUE >KHU3HEHHOTO
OTBITa W OTBITA JEATECIHOCTU B IMPOIECCE pPean3allii OCHOBHBIX HaNpaBJICHUN
BOCITUTATEIILHOU JIEATEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaskIaHCKOT0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTD IPaXKAAHCKOU MO3UITUN 00YUaIOIIEeTrocs KaK akTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUHUCKOTO OOIIECTBa;

OPUHIATHE  TPAAUIMOHHBIX  OOIEYEIIOBEYECKUX  TI'YMAaHHCTUYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECAX T'PaKJAHCKOTO
oO0IIecTBa, y4acTBOBATh B CAaMOYIPABIEHUH B 00pa30BaTeIbHON OpraHU3alluy;

YMEHUE B3aUMOJICHCTBOBATh C COL[UAIbHBIMUA HUHCTUTYTaMH B COOTBETCTBUH C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K T'YMAaHUTAPHON U BOJIOHTEPCKOU JESITENIbHOCTH;

2) NaTPHUOTHYECKOT0 BOCTIMTAHMS:

c(hOopMHUPOBAHHOCTh POCCUMCKOM I'pakTaHCKON MICHTUIHOCTH, TATPUOTH3MA,

LHEHHOCTHOE OTHOILIEHWE K TOCYJAapCTBEHHBIM CHUMBOJAM, JOCTHKEHHIM
POCCHICKUX YUEHBIX B 001aCTH (DU3UKH U TEXHUKHU;

3) TyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMMOBEICHUS;

CIIOCOOHOCTh OIIEHWBATh CHUTYAallMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OpUEHTHPYSACh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCIE B
NESTENBHOCTH YYEHOTO;

OCO3HAHHUE JUYHOrO BKJIAJ]a B TIOCTPOCHHUE YCTOMYMBOIO OyaylIEero;

4) 3¢TeTHYeCKOr0 BOCTIMTAHHUSI:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUYAs 3CTETUKY HAYyYHOIO TBOPYECTBA,
MpUCYIIETO (PU3NUYECKON HAYKE;

5) Tpy/10BOT0 BOCTIMTAHMS



MHTEPEC K pa3IMYHbIM cepaMm MNpoPecCHOHAIBHON AESTENIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON U TEXHUKON, YMEHHE COBEPLIATh OCO3HAHHBINA BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIC TIIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JACTU
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) IK0JIOrH4eCKOro0 BOCIIMTAHMS

c(OpMHUPOBAHHOCTh 3KOJIOTUYECKOW KYJIbTYPbl, OCO3HAHHME TJ00AIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICUCTBUU B OKPYKAIOUIEH CPEJIe HA OCHOBE
3HAHMS 1leJIel YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacIIMpeHue OIbITa JIeATEIbHOCTH 3KOJOTMYECKOW HAMpaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH MO (QU3UKE;

7) HIEHHOCTH HAYYHOT'0 IO3HAHMSI:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIEsITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs PU3UKHU OCYIIECTBIIATH MPOCKTHYIO U UCCIIEIOBATEIBCKYIO ACSTEIHLHOCTD
WHIMBU]IYaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbLHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aeicTBUA:
CaMOCTOSITENIbHO  (OpMyIHpOBaTH W aKTyallM3UPOBaTh  MPOOJIEMY,
paccmaTrpuBaTh €€ BCECTOPOHHE;
ONpeAeysaTh LENU ACATECIbHOCTH, 3aJaBaTh INapaMeTpbl U KPUTEPUU HUX
JIOCTYKCHUS,
BBIABJISITH  3aKOHOMEPHOCTH W  MPOTHUBOPEUYHS B  pacCMaTpPUBAEMBIX
(bu3HUECKHUX SIBICHUSX;
pa3pabaTeIBaTh IJIAaH PEIICHUS MPOOJEeMBbl C YIETOM aHAIN3a UMEIOIIHXCS
MaTEPUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B IEATEIILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKH TTOCIICICTBUI 1€ TEIIbHOCTH;
KOOPJAWHUPOBATH U BBHITIOJIHATH pabOTY B YCIOBUAX PEATbHOTO, BUPTYAJILHOTO
1 KOMOMHHMPOBAHHOTO B3aMMO/JICCTBHUS;
pa3BUBATh KPEATUBHOE MBIIJICHUE MTPU PEIICHUH KU3HEHHBIX TTPOOJIeM.
ba3oBble ucciaenoBaTebCKNe AeiiCTBHS.
BJIAJIETh HAYYHOW TEPMHUHOJIOTHEH, KIFOUEBBIMU MOHATHUSIMH M METOJaMU
bu3nUecKol HAyKH;



BJIJIETh HaBBIKAMH Y4€OHO-HCCIIEIOBATENILCKON M MPOESKTHOW AESATENbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOUCKY
METOJIOB pelieHHs 3a7ad (PU3HUECKOTO COACPKAHUSA, MPUMEHEHHIO Pa3TUYHbBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIHHOCTH II0 TOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MPeoO0pa30oBaHWI0O W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3[JaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH TIPUYMHHO-CIICJACTBEHHBIE CBS3M W aKTyaJlM3UpPOBATh 3a/auy,
BBIJIBUTATh THIIOTE3Y €€ PEeIIeHUs, HAXOAUTh apTyMEHTHI JJIs I0Ka3aTeIbCTBA CBOMX
YTBEPXKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTSPUHU PEIICHHS;

aHAIM3UPOBATh TONYYCHHBIE B XOJE€ pEIIEHUS 3aJadyd pPe3yJbTaThl,
KPUTHUYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCITIOBHSIX;

CTaBUTh M (OPMYNIHUPOBATh COOCTBEHHBIC 3aJauyd B 00pa30BaTEIbHOMN
AESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIIEHKY HOBBIM CHTYAIIUsSIM, OIICHUBATh IPUOOPETEHHBIH OIIBIT;

yMETh TIEPEHOCHTHh 3HAaHUS 10 (HU3MKe B MPAKTHYECKYIO 00IacTh
KHU3HENIEATCIIEHOCTH;

yMETb UHTETPUPOBATh 3HAHUSI U3 Pa3HbIX MPEAMETHBIX 001acTell;

BBIJIBUraTh HOBBIE UJIEH, MpeJlaraTbh OPUTHHAJIbHBIE TIOAXO/IbI U PEIICHNUS;

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

Pab6ora ¢ undopmanmeii:

BJIJIETh HABBIKAMM IOJIyYE€HUS MHPOpMALMU (PU3NYECKOTO COAEPIKAaHUS U3
UCTOYHHMKOB Ppa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBISATh IIOUCK, AaHAJU3,
CUCTEMAaTU3alMI0 M HHTEpPIpETalnio MHGOpMAlUK pa3INYHbIX BUAOB U (QOpM
IPEACTaBICHMUS;

OLIEHUBATh JIOCTOBEPHOCTh MH(OpMALINY;

UCMOJb30BaTh  CpeACTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJIOTUHA B PEHICHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3AI[MOHHBIX
3aja4 ¢ coOII0eHEeM TPeOOBaHUN SPTOHOMUKH, TEXHUKH O€3011aCHOCTH, TUTHEHBI,
pecypcocOepexeHrs, MPaBOBBIX W AITHYECKUX HOPM, HOPM HWH(DOPMAIMOHHOM
0e30macHOCTH;

CO3/1aBaTh TEKCThl (U3MUYECKOTO COACPKAHUS B pasiIMuHbIX (opMmMaTax ¢
yu€TOM Ha3zHaueHUsS MHPOPMAIUH U LIETICBOW ayJUTOPUH, BBIOUPAs ONTUMAIbHYIO
(dopmy mpencTaBiIeHHs U BU3yaTU3aliu.

KoMMyHHKaTHBHBIC YHHBEpPCAJbHbIE YYeOHbIE 1eiiCTBUA:
OCYIIECTBIISITH OOIIEHHE Ha YpOKaxX (DU3UKHU U BO BHEYPOUHOU JIEATEIIbHOCTH;
pacro3HaBaTh  NPEANOCHUIKA  KOH(MIUKTHBIX CUTyalldd MW  CMsr4ath
KOH(JIUKTHI,



Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOK TOYKY 3PEHHsS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YICHA KOJUICKTUBA,

IPUHUMATh  L€IM  COBMECTHOM  JEATCIBHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATH JIEUCTBUA IO €€ JOCTHKEHUIO: COCTABIIATH IUIaH JEUCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUM YYaCTHHUKOB, OOCYXAaTh pPE3ylbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJIa U KaXJA0r0 yYaCTHUKA KOMaH/Ibl B OOIIHA
pE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

pejjaraTb HOBBIE IIPOEKTHI, OLICHUBAaTh HJIEU C TMO3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATH TO3UTUBHOE CTPATErMYECKOE TOBEICHUE B PaA3JIMYHBIX
CUTYalIUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PeryisiTUBHBbIE YHUBEPCAJbHbIE YUeOHbIe AeHCTBHSI
Camoopranu3anus:

CaMOCTOSATEIILHO OCYIIECTBIISITh MO3HABATENIbHYIO NESITEIbHOCTh B 00JIACTH
GU3MKM W acCTPOHOMUM, BBISBISATH MPOOJIEMBbI, CTaBUTh U (HOPMYITUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBIIATh IUIAH PEIICHUS PACUYETHBIX M KAUYECTBEHHBIX
3a/1ay, TUIaH BBIMOJTHEHUS MTPAKTUYECKON paboThI C yUETOM MMEIOIIHNXCS PECYpPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENTOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacHIMpATh paMKU y4eOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEANOYTCHUM;

nenaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTh 3a peLIeHuE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT,

CrocoOCTBOBaTh (POPMUPOBAHUIO M TPOSIBICHUIO JPYIAUIMH B OOJACTH
($u3HUKHU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BaTEIBHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOIHOHAIbHBIN HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIILHOCTbD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABBIKAMHU  TIO3HABATEIbHOW  pedIeKCMW  KaK  OCO3HAHMS
COBEpIIAEMbIX JCHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJbTaTOB U
OCHOBaHM;

WCIIOJIb30BaTh MPUEMBI peieKCUu IJis OLIEHKU CUTYyalluu, BbIOOpa BEPHOTO
pelieHus;



YMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO IPUHUMATh PEIICHUS M0 HUX
CHI)KCHHUIO;

MPUHUMATh MOTHBBI W apryMEHTHl JAPYTHX TPH aHajdu3e pe3yiIbTaToB
TESATSIILHOCTH;

NPUHUMATH ce0s1, TOHMMAasi CBOM HEJIOCTATKU M JIOCTOWHCTBA,;

NPUHUMATh MOTHBBI W apryMEHTHl JAPYTHX TIPH aHajJu3e pPe3yIbTaToB
TESATSIIHOCTH;

NpHU3HABATh CBOE MPABO M MPABO APYTHX HA OMIUOKH.

B mporiecce TOCTHKEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI TI0
buzuke [ ypoBHS cpeaHero oOmero oOpa3oBaHUs Yy  00y4YaroIIMXCs
COBEPIIECHCTBYETCS OMOIMOHATBHBIH WHTEIUICKT, TIPEIMOTar afOIIHIA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUs, BKIIFOYAIOIIETO CIIOCOOHOCTH MOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHWE, BUJCTh HAINpPaBJICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAIBLHON CQepsl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAHMS, BKJIIOUYAOIIET0 CAMOKOHTPOJIb, YMEHHUE NPHHHMATH
OTBETCTBCHHOCTh 3a CBOE TIOBEJICHHE, CIIOCOOHOCTh aJanTHPOBATBHCS K
HMOIMOHAIBLHBIM U3MEHCHUSM M MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIOLIEH CTPEMIICHHE K OCTIKEHUIO eI U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JICHCTBOBATh MCXOMSl W3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHATIEHOE COCTOSTHUE
IPYTHX, YYUTBIBAaTH €r0 TMPH OCYIIECTBIEHUU OOUIECHUS, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIIOUAIOIIUX CITIOCOOHOCTh BBICTPAUBATh OTHOIICHHS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHGIUKTHI.

HNPEIMETHBIE PE3YJIbTATHI

K xoniy o6yuenus B 10 kiacce npeaMeTHbIe pe3yabTaThl HA 6a30BOM YpOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPHUMEpPAX poJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4yHOM KApTUHbI MHUpPa, B PAa3BUTUHA COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITETbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHHUS W3YYEHHBIX (PU3HYECKUX MOJIETCH:
MaTepHalibHasi TOYKa, MHEPITUAIbHAS CHUCTeMa OTcuéTa, abCONMIOTHO TBEPAOE TEIO,
WJICATBHBIN Ta3, MOAEIN CTPOCHUS Ta30B, KUIAKOCTEHM U TBEPABIX TEJ, TOUYCUHBIN
AIEKTPUUYECKUI 3apsi]l IPU pelieHuu (U3NYECKuX 3a1ay;

pacrio3HaBaTh (Qpu3HUECKUe SIBICHUS (IIPOLECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB MEXaHHMKH, MOJICKYJISPHO-KUHETHYECKON TEOPUU CTPOCHHS BEIIECTBA U



ANEKTPOIMHAMUKHU: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSAMOJIMHENHOE JBUKECHHUE,
CBOOOJHOE MaJ€HUE TeJl, IBKEHUE MO OKPYKHOCTH, WHEPLMS, B3aUMOJICHCTBUE
Ten, nuddys3us, OpOyHOBCKOE IBUKEHUE, CTPOCHUE KUAKOCTEH M TBEPABIX TEll,
U3MEeHeHre o0bEMa Tel MpU HarpeBaHUM (OXJIaXKJEHUHU), TEIUIOBOE pPaBHOBECHE,
WCIIApEHNE, KOHJCHCAIMS, IUIABICHUE, KPUCTAJUIM3ALMS, KUIICEHHE, BIIAXHOCTH
BO3/1yXa, IOBBIIIEHUE JABJICHHS Ta3a MPHU €r0 HArpEeBaHUU B 3aKPBITOM COCYIE,
CBA3b MEXYy IapaMeTpaMy COCTOSIHHUS ra3a B M30IpoLeccax, dJIEKTPU3alus Ted,
B3aUMOJICHICTBUE 3aPA/I0B;

OMHUCHIBATh MEXAaHUYECKOE JBUKEHUE, HCTOJIb3YS (PU3NUEeCKHe BEIUYUHBI:
KOOpJIMHATA, MYyThb, NEPEMELIEHUE, CKOPOCTh, YCKOPEHME, Macca Tella, CHIIa,
UMITYJIC Tejla, KUHETUYECKash SHEPrusi, MOTCHIMAJIbHAs dHEPrusi, MEXaHU4YecKas
paboTa, MeXaHMuYecKass MOIIHOCTb; NPH OMNUCAHUU NPABUWIBHO TPaKTOBATH
(bU3UYECKU CMBICI HCTOJB3YEMbIX BEJIMYMH, MX OOO3HAYEHWS] U E€IUHUIIBI,
HAXOJUTh (POPMYJIBI, CBSA3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIIUYMHY C JPYTUMH
BEJINYUHAMU;

ONUCHIBATh M3YUYEHHBIC TEIJIOBbIE CBOMCTBA TEJ M TEIUIOBBIC SIBICHUA,
UCTIONIBb3Yd (U3MUYECKHEe BEIUYMHBI: JaBICHHE Tas3a, TeMIeparypa, CpeIHss
KMHETUYECKasi PHEPTUSI XaOTUYECKOTO JBMKEHUSI MOJICKYJ, CPEAHEKBaApaTUIHAs
CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSI 3HEprusi, pabora rasa,
KO3(p(UIIMEHT TOJIE3HOTO JIeWCTBUSI TEIJIOBOTO JIBUraTessl; MpPU OMHCAaHUU
NPaBWIBHO TPAKTOBaTh (PU3MUYECKHM CMBICT MCIOJIB3YEMBIX BEIUYHMH, HX
00O3HAaUeHUsI W €AWHMIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAONINE JaHHYIO
(GU3MUECKYIO0 BEIMYUHY C IPYTUMHU BETMYUHAM;

ONUCHIBATh U3YUEHHBIE AIEKTPUUECKHE CBOMCTBA BEIIECTBA U AIEKTPUUECKHE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3NYECKHe BETUUYHMHBI: AJICKTPUUECKHUI 3apsi,
AIEKTPUUYECKOE MOJIE, HANMPSKEHHOCTh MOJISI, MOTEHIMAJ, PA3HOCTh MOTEHIINAJIOB;
IpU OINMCAHWU TPABWIBHO TPAKTOBATh (PU3UYECKUNA CMBICT HCIOJIb3yEeMbIX
BEJIMYMH, UX OOO3HAYEHUS U EIUHUIIBI; yKa3blBaTh (POPMYIIbI, CBS3BIBAIOIINE
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATH (PU3UUYECKHUE TPOIECCHl U SBJICHUS, MCTOIB3Ys (DU3UUECKUE
3aKOHBI ¥ MIPUHIUINBL: 3aKOH BceMupHOTO TsAroteHus, I, II u III 3akonsl HeroTOHa,
3aKOH COXPAaHCHUS MEXaHWYECKOW OSHEPIUuHM, 3aKOH COXPAHEHHS HMMILYJIbCA,
MPUHIUI CYNEPHO3UIUNA CHUJI, HMPUHIUI PAaBHOMPABUS HHEPLHUAIBHBIX CHUCTEM
OTCYETA, MOJICKYJISIPHO-KUHETHYECKYI0 TEOPUIO CTPOEHHS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW IHEPIUU TEIUIOBOTO JIBUKEHHUSI MOJIEKYII C
a0COIOTHOM TeMIlepaTypoi, MEePBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHCHUS
AJEKTPUYECKOTO 3apsana, 3akoH KyloHa, mpu 3TOM pasinyarh CIOBECHYIO
(GOpMyYITHUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAXKEHUE U YCIOBUSA (TpaHULbI,
00J1acTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIIHITHI ICHCTBHS MAIIWH, TPHOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3nnuyaTh YCJIOBUS UX 0€30MaCHOI0 MCIOJIb30BaHUs B MOBCEIHEBHOM
KU3HU;

BBITIOJIHSIT DKCIIEPUMEHTBHI 10 MCCIENOBAHUIO (DU3UYECKUX SBJICHUN U
MPOIIECCOB C HCMOJBb30BAHUEM TMPSAMBIX U KOCBEHHBIX H3MEPEHHU, TpPH 3TOM
dbopmynupoBaTh nMpodiieMy/3aiady U TUIIOTE3y Y4eOHOr0 KCIIEPUMEHTa, COOUPAThH
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHuUs, MPOBOAUTE OMBIT U (HOPMYJIUPOBATH
BBIBOJIBL;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUS (PU3UYECKUX BEIUYUH, TPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHMS M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXAy  (U3UYECKUMH  BEJIMYMHAMH  C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYMPOBATH YCTAHOBKY,
(bUKCUPOBATh PE3YIbTATHI MOJYYEHHON 3aBUCUMOCTH (PU3UYCCKUX BEJIMYMH B BUJIC
TaOIUI] U TPaUKOB, JIeJIaTh BBIBOJIBI IO pe3yJIbTaTaM UCCICI0BAHNS,

coOJiro1aTh MpaBwia 0€30MacHOro TpyAa MpHU MPOBEASHUM UCCIETOBAHUMA B
paMKax ydeOHOTro DJKCIIEpUMEHTa, Yy4eOHO-HCCIIEOBATEIbCKON U MPOEKTHOMN
JEATeIbHOCTH C HUCIOJIb30BAHUEM HM3MEPHUTEIBHBIX YCTPOWCTB U J1a0OPaTOPHOTO
o0opyI0BaHuS;

pemiatb pacy€THbIE 3a7auyd C SIBHO 3aJaHHOM (U3HYECKOW MOJEINbIo,
UCTIOJIB3Ys (PU3MUECKUE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/1auu
BbIOMpaATh (HU3UUYECKYI0 MOJEIb, BBIACHATh (U3MUECKHE BEIMYMHBI U (HOPMYIIHI,
HEOOXOUMBIE Il €€ pelIeHHs, TPOBOAUTH PacyEThl M OIEHUBATH PEATbHOCTH
MOJIYYEHHOT'O 3HAYCHUS (PU3NYECKON BEITUUNHBL;

penaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUUBYIO
[ENOYKY PACCYXACHHM C OMOpOM Ha M3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SBICHUS;

UCIIONI30BaTh MIPH PEIICHUN YY€OHBIX 3a/1a4 COBpEMEHHbIE HH(DOPMAIIMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHUSA, UHTEPIPETALUH W TPECTABICHUS
y4eOHOW ¥ HAYYHO-TIONMYJSAPHON WHGPOPMAIMK, TOTYYCHHOW W3 Pa3IAYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTyIaeMyi0 HHPOPMAIIHIO;

IPUBOJUTH MPUMEPHI BKIIAJIA POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BHUTHE HAYKH, 0OBSICHEHUE MTPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTHH;

UCIIOJIb30BaTh TCOPETHIECKUE 3HAHUSA 1O (PU3HUKE B TIOBCETHEBHOM JKU3HU TS
oOecrieueHusi 0€30MaCHOCTH TMPHU OOpaIieHuu C TpUOOpaMH W TEXHUYECKUMH
YCTPOMCTBAMH, JJIsI COXPAHEHHUS 310POBbS U COOJIOJICHHUSI HOPM SKOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEIE;



paboTaTh B TpyHNe C BBHIMOJTHCHHEM pPA3IUYHBIX COIMAIBHBIX pOJIEH,
IUIAaHUPOBATh padOTy TPyNIbl, palUMOHAIBHO pacHpenensiTh OOSI3aHHOCTH U
IUTAHUPOBATDH JIEATEIBHOCTh B HECTAHIAPTHBIX CHUTYallUAX, aJleKBaTHO OLICHUBATh
BKJIaJl K&KJIOT0 U3 YYACTHUKOB IPYIIIbI B PEIIEHUE pacCMATPUBAEMOM IPOOIEMBI.

K xonity o6yuenus B 11 kiaacce npeMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

J€MOHCTPUPOBATh HAa MPUMEpPaxX POJb U MeCTO (GU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YyHOM KapTUHbI MHUpa, B Pa3sBUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON AESATENBHOCTU IOJEH, LEIOCTHOCTh M €IMHCTBO
du3ndecKoll KapTUHBI MUPA;

YUUTHIBATh TPaAHUIBI TPUMCHCHHS W3YYEHHBIX (PU3MYECKUX MOJIEIICH:
TOYCYHBIN AIEKTPUUYCCKUH 3apsl, Tyd CBETA, TOYCUHBIH UCTOYHUK CBETA, SACpHAs
MOJIeNIb aTOMa, HYKJIOHHAas MOJeNb aTOMHOIO Sifjpa MpH pElIeHUH (PU3NYECKUX
3ajay;

pacno3HaBaTh (pU3MYECKUe SBJICHUS (MPOIECChI) U OOBICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DU3UKHU: AJIEKTpUUECKasi MPOBOJAUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUUYECKOE, MAarHUTHOE JEUCTBHS TOKa, B3aMMOJEHCTBUE
MarHuTOB, OJEKTPOMAarHWTHAs WHIYKIHS, JCHCTBHE MArHUTHOTO TIONIs Ha
IPOBOAHUK C TOKOM W JBIDKYIIMICS 3apsl, 3JEKTPOMArHUTHBIE KOJEOaHUS U
BOJIHBI, TPSIMOJIMHEHHOE pACIPOCTPAHEHHE CBETa, OTpPaKEHHE, NPETOMIICHHE,
uHTepdepennus, audpakuuds W MOJSpU3alMs  CBETa, JUCIEpPCUsl CBeETa,
dboToanekTpuueckuii 3pdext (poroaddexr), cBeTOBOE AaBleHNUE, BOSHUKHOBEHUE
JUHENYATOro CHEeKTpa aToMa BOJOpPOJA, €CTECTBEHHas M HCKYCCTBEHHas
PaMOaKTUBHOCT;

ONMKCHIBATh M3YUYCHHBIC CBOMCTBA BEIIECTBA (DJICKTPUUYECKUE, MATHUTHBIE,
ONTUYECKUE,  DIEKTPUYECKYIO  TPOBOJAMMOCTh  pPa3jMYHBIX  Cpen) H
ANIEKTPOMArHUTHBIEC SBJICHUS (IIPOIECCHI), MCTIONB3Ys (PU3NYECKUE BEIMYWHBI:
ANEKTPUUECKHUI 3apsll, CHJIa TOKa, AJIEKTPHUUECKOE HANPSHKEHHE, AJIEKTPUUECKOe
COIPOTUBJICHHUE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIKYIIAs cujia, paboTa TOKa,
WHAYKIIMS MarHuTHOTO Tojisi, cuia Amrmepa, cuia JlopeHma, WHIYKTUBHOCTD
KaTyIIKW, SHEPrUsl AJIEKTPUUYECKOI0 M MAarHUTHOTO MOJied, Mepuoa U 4acToTa
KonebaHuii B KoJeOaTeJbHOM KOHType, 3aps] U CWla TOKa B Ipoliecce
TapMOHUYECKHX JJIEKTPOMArHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOSHUE U
ONTHUYECKAs] CHUJIA JIWH3BI, PU OMUCAHUU MPABWIHHO TPAKTOBATH (PU3MUECKUI
CMBICIT HCIIOJIb3yeMbIX BEIIMYWH, WX OO0O3HAYCHHUS W EIUHUIIBI, YKa3bIBaTh
(bopMyITBI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUMHY C IPYTUMU BeTUINHAMUY;
OMHCHIBATh W3YYCHHBIC KBAHTOBBIC SBJICHUS U TIPOIECCHI, HCIOIb3YS
¢u3nUecKre BEJIMYHUHBI: CKOPOCTHh AJICKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
94acTOTa CBETAa, SHEPTUsl U UMITYJIbC (POTOHA, TIEPUOJI TTOIypachaaa, SHEPTUS CBI3U



aTOMHBIX SIJIep, MPU ONHUCAHUU TMPABWIBHO TPAKTOBATh (DUIUYECKUN CMBICI
UCIIOIb3YEMbIX BEJIUYUH, UX O0O3HAYEHUsS] M EAUHUIIBI, YKa3blBaThb (POPMYJIBI,
CBS3BIBAIOIINE JaHHYI0 (U3UYECKYIO BEIMYMHY C JPYTMMH BEJIMYMHAMH,
BBIYUCIISITh 3HaUeHUE (DU3NYECKON BEJIMYHNHBI,

aHAJTM3UPOBATH (PU3UYECKUE MPOLECCHl U SIBICHUS, UCIOIB3YAd (PU3HMUYECKUE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI TOCJIE0BATEIbHOIO U MApaJIIeIbHOTO
COCQMHEHUS IPOBOJHUKOB, 3akOH Jlxoynsa—JleHna, 3aKOH 3JIEKTPOMarHUTHOU
WHIYKIMH, 3aKOH MPSMOJUHEHHOTO PacIpoOCTPAHEHHS CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHHE OWHIITeHa s doTorddexra,
3aKOH COXPAaHEHMsI DHEPruH, 3aKOH COXPAHEHUS HMITYJIbCA, 3aKOH COXpaHEHUs
AIEKTPUUECKOTr0 3apsjia, 3aKOH COXPaHEHMs] MAacCOBOI0 4ucia, moctynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Ipyu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YEeCKOE BBIPAXKEHHE U YCJIOBUS (TpaHUIbI, OOJACTH)
IPUMEHUMOCTH;

OTIPENICNIATh HAINIPABJICHUE BEKTOPA MHIAYKIIMM MAarHUTHOTO TOJIS TTPOBOTHUKA
C TOKOM, cuiIbl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3/1aBAEMOE ILJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITMIOJHATh JKCHEPUMEHTHl TI0 HCCIENOBAHUIO (U3HUECKUX SBICHUU W
IPOLIECCOB C HCIIOJIb30BAaHUEM MPAMBIX U KOCBEHHBIX H3MEPEHUI: MPU 3TOM
dbopmynupoBaTh MpoodIeMy/3a/1auy U TUIOTE3y Y4eOHOTO SKCIIEPUMEHTa, COOUPaTh
YCTaHOBKY U3 MPEIIOKEHHOTO 000PYA0BaHMS, POBOIUTD OMBIT U OPMYIUPOBATH
BBIBOJIBI,

OCYIIECTBIISITh MPSMbIE M KOCBEHHBbIE U3MEPEHUST (PU3UUECKUX BEIIUYUH, TPU
TOM BBIOMpATh ONTHUMAJBHBIN CMOCOO M3MEPEHUS W HCIIOJIb30BaTh M3BECTHHIC
METO/bI OLIEHKH MOTPEIIHOCTEN N3MEPECHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKHUX BEIMYUH C UCTIOJIB30BAHUEM MPSIMBIX
U3MEpPEHUN: TPU ATOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3YJIbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (M3MYECKUX BEIMYMH B BHUJAE TAaOMUI] U TpaduKoB,
JenaTh BBIBOJBI 110 PE3yJIbTaTaM HCCIIEI0BAHUS;

coOmroaTh mpaBuiia 0€30MacCHOTO TpyAa MPHU MPOBEIACHUU HCCICAOBAHUI B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIeIOBATEIBCKON U MPOCKTHOU
JEATENIbHOCTU C HUCIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPONUCTB U J1A0OPATOPHOTO
000opyI0BaHNS;

pemaTth pacy€THblE 3aJa4d C SBHO 3aJaHHOM (DU3MYECKOW MOJIEIbIO,
UCIOJNIB3YS (PM3MYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAJIM3a yCIIOBUS 3a1a9d
BEIOWpATh (PU3NYECKYIO MOJEINb, BBIACIATh (DU3UUECKUE BETUYHHBI U (DOPMYIIBI,
HeoOXoauMble HJisi €€ pelieHusi, IPOBOJUTh Pacy€Thl U OLICHUBATH PEAIbHOCTH
MOJIYYE€HHOI'0 3HaY€HUs (PU3NUECKON BEITUUUHBIL;



pelaTh KaYeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HENIPOTUBOPEUUBYIO
LIEMIOYKY pAacCCyKICHUU C ONOPOM Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
dbuzndecKue sIBICHUs;

MCIIOJIb30BATh MIPH PEIICHUH YU€OHBIX 33[1a4 COBPEMEHHbIE NH(DOPMALIIOHHBIE
TEXHOJIOTUHU I IOUCKA, CTPYKTYPUPOBAHUSA, UHTEPIIPETALMU U MPEACTABICHUS
y4eOHOM M HAY4YHO-MIOMYJSAPHOM HMH(POPMALMM, TOJIYYEHHOW U3 PpPa3InYHBIX
MCTOYHUKOB, KPUTHUECKHU aHAIU3UPOBATH MOTYyYaEMYyI0 HH(POPMALHIO;

OOBSACHATh NPUHIUINBI ACHCTBUS MAIIUH, NOPUOOPOB MU TEXHUYECKHUX
YCTPOICTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

OPUBOJUTH MPUMEPHI BKIIAJIA POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOIIECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA 110 (PM3HKE B TOBCEHEBHOM JKU3HU /IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpaleHuu ¢ TpuOOpaMu M TEXHUYECKHUMU
yCTPOIMCTBAaMU, JIJIsi COXPAHEHUS 30POBbS M COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH Cpelie;

pabotaTh B TpYIIE C BBHINOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJIEH,
IUIaHUPOBaTh PAa0OTy TPYMNIbI, PALUOHAIBHO pacHpeiesiaTh OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHJAPTHBIX CUTYallUsX, alCKBaTHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELLIEHUE pacCMaTpUBAEMOM POOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

Temarnueckoe muanupoBanue no ¢usuke ais 10-11-x K1accoB cocTaBiIeHO ¢ y4eTOM pabodeid mporpaMMbl Bocrutanus oOydaroniuxcs MAOY
I'mvuasus Nel Ha ypoBHe cpemHero oOmero oOpazoBanus Ha 2023-2025 roasl (Moayns «YpouHasi HesSTENBHOCTBY). BHECEHBI TeMBl,

o0ecreynBaroIIne peain3aliio MeJIeBbIX MPUOPUTETOB BocruTaHus oOydaronuxcss COO uepe3 nzydeHnue Gpu3nkm.

B BocriuTaHum 00y4aromuxcsi IOHOIIECKOTO BO3pAaCTa TAKHM MPHOPUTETOM SIBIISIETCS CO3JaHNE OJArONPHITHBIX YCIOBUH U MPHOOPETCHUS

O6y‘-IaIOHII/IMI/IC$I OIbITa OCYHICCTBJICHUA COIIUAJIbHO 3HAYUMBIX ACII.

Boigenenue JaHHOTO NPUOPUTETA CBSI3aHO C MOTPEOHOCTHIO OOYYAIOIIMXCS B JKM3HEHHOM CaMOOIpEAENeHUH, B BBIOOpE JalbHEHIIEro
YKU3HEHHOTO IyTH, KOTOPBIN OTKPBIBAECTCS MEPE]T HUMHU Ha ITOPOTe CAMOCTOSATEIBbHON B3pOCIION KU3HU.

10 KJIACC
KonuyecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/mt Kontpoabubie | IIpakruyeckue
NporpaMmbl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcsl
Pazgen 1. ®U3UKA U METOJAbI HAYYHOI'O TIO3HAHUSA
bubmmoreka [JOK
1.1 ®dusnKa ¥ METOJIbl HAYYHOTO TIO3HAHUS 2 https://m.edsoo.ru/TfALbF72
Hroro mo pazaeny 2
Paznen 2. MEXAHUKA
bubnuoreka [IOK
21 Kunewatiia ° https://m.edsoo.ru/7f41bf72
bubnuoreka [IOK
22 Hunamiia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpAaHEHHS B MEXaHHKE 6 1 1 httos://m.edsoo.ru/7fA1bf72
Hroro no pazneny 18

Paznea 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJINHAMUNKA



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

31 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOU 9 bubmmoreka [JOK
' TEOpUn https://m.eds00.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TepMO AMHAMHIKH 10 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEIIECTBA. 5 bubnuoreka [IOK
' da3oBbI€ MEPEXOIBI https://m.edso0.ru/7f41bf72
Hroro no pazneny 24
Pa3znea 4. JIEKTPOAUHAMUKA
bu6mmoreka [JOK
4.1 1
UCKTPOCTATHI 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN neKTprUYecKuil TOK. TOkM B 12 bubnuoreka [IOK
' Pa3IMYHBIX CpeIax https://m.eds00.ru/7f41bf72
Hroro mo pazaeny 22
PezepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KJIACC

KosmmmuecTBo yacos DJIeKTPOHHBbIE
HaunmeHnoBaHue pa3iesioB U TeM uu@poBbIe
Ne i/ P Konrpoabsubie | Ilpakruyeckue (ucbp )
NPorpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Pazpen 1. JIEKTPOAUHAMUKA
11 MarunuTHOE€ 110J1€. DIEKTPOMarHUTHAS 11 1 3 bubnuoteka [IOK
' UHIyKIHS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSI 1 BOJIHbBI
21 MexaHn4ecKre U 3JIEKTPOMarHuTHbIE 9 1 bubnuoreka [IOK
' Kosie6anus https://m.edsoo.ru/7f41c97¢
59 MexaHn4ecKre U 3JIEKTPOMAarHuTHbIE 5 1 bubnnoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2.3 O 10 3
frKa https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 24

Pazzen 3. OCHOBBI CHEIIUAJIbHOM TEOPUU OTHOCHUTEJIbLHOCTH

31 OCHOBBI CITEIMAIBHOM TEOPUHU 4 1 bubmuoreka [IOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
4.1 DNIeMEHThI KBAaHTOBOW ONTUKH 6 bubmorexa [OK

https://m.edsoo.ru/7f41c97¢c



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

bubmuoreka [IOK
4.2 4
Crpoenue atoma https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
4, A
3 TOMHO€ PO 5 https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DneMeHTbl aCTPOHOMUU U aCTPOPU3UKI 7 Et?ri?/?r?iﬂiiﬁ?/fﬂlc%c
Hroro no pazneny 7
Pazgen 6. OBOBLIAIOIEE TIOBTOPEHUE

61 | OGoGuaonee novtopene ‘ osimeboo LGS
Hroro mo pazaeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE INTAHUPOBAHHUE
10 KVIACC

Ne i/

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHnTtpoiabHubie
padoThI

IIpakTHuyeckue
padoThI

®usuka — Hayka o npupoje. Hayuneie

1 METO/Ibl ITO3HAHUS OKPYKAOIIETO MUPa 1
Ponb u mecto duzuku B popMupoBaHrU

2 COBPEMEHHOM Hay4HOU KapTUHBI MUPA, B 1
MIPAKTHUYECKON JIEATEIbHOCTH JIFOEH
Mexannueckoe IBIKEHUE.

3 OTHOCUTENBHOCTh MEXaHUYECKOTO 1
nBrKeHus. llepemerienne, CKOpocTs,
YCKOPEHHE

4 PaBHOMEpPHOE TPAMOJIMHEMHOE JBIKCHHE 1

5 PaBHOYCKOpEHHOE TPSAMOJIMHEITHOE 1
JBHKEHUE

5 CBoOoiHOE MajieHue. Y CKOpeHue 1
CBOOOJHOTO MaICHUS

7 KpuBosmueiinoe nBuxxenue. /[Brxxenne 1
MaTepuaIbHON TOYKHU M0 OKPYKHOCTH
[IpuHuun otHOCUTENbHOCTH ["anunest.

8 NuepuunaneHbie cucteMsl orcuera. [lepBbiit 1
3akoH HprotoHa

9 Macca Tena. Cuna. [lpunuun 1

CyNepHo3uLMu cuil. Bropoii 3akoH




HeroTona juist MaTepuanbHOU TOUKH.
Tperunii 3akoH HproTOHA.

10

3aKoH BCeMUPHOTO TAroreHus. Cua
TsKecTH. [lepBasg KocMHuUYecKasi CKOPOCTb.

11

HeOecnas mexaHuka.

12

Cuna ynpyroctu. 3akoH ['yka. Bec Tena

13

Cuna tpenus. Koadpduunent tpenus. Cuna
CONPOTHBIICHUS IPU ABUKEHUHU TeJla B
KUJKOCTHU WU Ta3e

14

[TocTymarensHOE 1 BpaIiaTeIbHOE
JBIKEHHE a0COJIFOTHO TBEPJIOTO Tea.
MowmenTt cuibl. [1nedo cuibl. YcmoBus
paBHOBECHS TBEPAOTO TeNa

15

Nmnynbc MatepualibHOM TOYKH, CUCTEMBI
MaTepHUaIbHBIX TOUeK. IMMynbe cuiibl.
3aKOH COXpaHEHUs UMITyJibca. PeakThuBHOE
JIBHOKEHUE

16

PaGota u mourHOCTh cuibl. Kunetnueckas
SHEPTHs MaTepuaabHON ToukH. Teopema 00
W3MEHEHUH KHHETUYECKOW SHEPruun

17

[ToTenmmanpsHas sHeprus. [loTennnanbHas
SHEprus ynpyro neopMupoOBaHHOM
npyxuHbl. [loTeHnnanbpHas sHeprus Tena
BOJIM3U MMOBEPXHOCTH 3eMIIH

18

IloTeHuManbHBIE M HENOTEHIIMAIbHEIE
cuiibl. CBs3b pa6OTBI HCMMOTCHIIUAJIbHBIX
CHJI C U”3BMEHEHHEM MEeXaHUYECKOM OHEpPIrun




CUCTEMBI Te€J1. 3aKOH COXpPaHEHHUS
MEXaHUYECKOHN SHEPrun

19

JlaboparopHas padota «lccrnenoanue
CBA3HU pa60T51 CHJIBI C UBMCHCHHUEM
MEXaHHYECKOW IHEPTUU TeJIa HAa IPUMEPE
PaCTSKEHHUS PE3UHOBOTO JKI'yTa»

20

KonTponsHas paboTa no teme
«Kunemaruka. Jlnnamuka. 3aKOHbBI
COXPAHEHHUS B MEXAHUKE)

21

OcHOBHBIE T0JIOKEHUS MOJIEKYIISIPHO-
KUHETUYECKOM Teopuu. bpoyHOBCKOE
nsuxenue. JAuddysus

22

XapakTep ABUKEHUS U B3aUMOICUCTBUS
YacTHI] BerecTBa. Mojienu CTpOeHHUs Ta30B,
KUJKOCTEH U TBEPABIX TEI

23

Macca monekyn. KonndecTBo BeniecTna.
[Toctosinnas ABoraapo

24

TemnoBoe paBHoBecue. TemnepaTrypa u e€
u3Mepenue. [lkana remneparyp Llenbcus

25

Wneanpusrii raz B MKT. OcHOBHOE
ypaBHeHue MKT

26

AOGcomoTHas TeMIiepaTypa Kak Mepa
CpellHEel KHHETUYECKOW SHEPTUU IBUKEHUS
MOJIEKYJl. YpaBHeHUEe MeHieneeBa-
Knaneiipona

27

3akon JlanbToHa. ['a30BBIe 3aKOHBI




JlaboparopHas padota «ccnenoBanue

28 3aBHCHUMOCTH MEXIY MapaMeTpaMu
COCTOSIHUS Pa3pEeKEHHOTO ra3ay

29 W3omnporeccsl B HaeaabHOM ra3e U ux
rpaduuecKoe MmpecTaBIeHIe
BryTpeHnHss 3HEprus TepMOJMHAMUYECKON
CHCTEMBI U CIIOCOOBI €€ N3MEHEeHUSI.

30 KommuecTBo TeroTs! u padoTa.
BHyTpeHHsIs SHEPT 1S 0THOATOMHOTO
UJIeaibHOTO ra3a

31 Buapr Terutonepenaun
VY aenpHas TEMI0EMKOCTH BEIIECTBA.

32 KonnuecTBo TEMIO0TH pH TeIJIonepeaye.
AmabaTHBIN MpoIecc

33 [TepBrIil 3aKOH TEPMOJUHAMUKHU U €TO
MIPUMEHEHHE K U30IpoLieccam

34 HeobpaTtumocTs npoiieccoB B mpupoe.
BTopoii 3ak0OH TepMOIUHAMUKHI

35 [Tpunmun aeiictus u KI1/{ remioBoi
MaIIHHbI

36 Huxn Kapno u ero KITJ]

37 DKOJOTHYECKHE MPOOIEMBI
TEIUIOOHEPTeTUKH

38 Oo6o6uaromuit ypok «MonekynspHast
¢u3uka. OCHOBBI TEPMOTUHAMUKI
KonTponpHast pabota no teme

39 «MonexkynspHas puznuka. OCHOBBI

TCPMOAUHAMUKW>)




[TapooOpa3zoBanue U KOHJICHCAIIHSL.

40 Hcnapenue u kunenue

41 AOCOJIIOTHAsI 1 OTHOCUTEJIbHAS BIAKHOCTh
BOo3ayxa. HaceleHHbI nap
TBépnoe teno. Kpucramnmueckue u

42 amop(HbIe Tena. AHU30TPONUS CBONCTB
KpucTtayoB. KuJakue KpUCTalIbl.
CoBpemeHHbIE MaTepuabl

43 [InaBnenue u kpucramumzanus. Y qesbHas
TeruioTa miasneHus. Cyonumanus

44 VYpaBHeHue TerIoBoro H6ananca

45 OnekTpusanus Teil. JIEKTPUIECKUH 3apsil.
JIBa BH/1a SIEKTPUUECKUX 3apsII0B
[IpoBOAHUKH, TUINEKTPUKH U

46 TTOJTYITPOBOTHUKH. 3aKOH COXpaHEHUS
ANEKTPUYECKOT 0 3apsiaa

47 B3aumoperictue 3apsaoB. 3akon Kynona.
ToueuHbIil JIEKTPUIYECKUI 3apsi
Hanpsi»k€HHOCTB 3JIEKTPUYECKOTO MOJI.

48 [IpuHUHMI Cynepno3uluu 3JIEKTPUIECKUX
noJiel. JIunun HanpsHKEHHOCTH

49 PaGoTa cui 31eKTpoCTaTUYECKOTO MOJIS.
Ilotennuan. Pa3HOCTE MOTEHIIMATIOB
[IpoBOAHUKY U AUDTIEKTPUKH B

50 EKTPOCTATUYECKOM I10JIE.
JusnekTpuueckas IpOHUIIAEMOCTh

51 OnexrpoéMkocTs. Konaencarop




52

OneKTPOEMKOCTb INIOCKOT0 KOHIEHCATOPA.
DHeprus 3apsKEHHOI0 KOHAEHcaTopa

53

JlabopaTtopnast pabota "M3mepenue
ANIEKTPOEMKOCTH KOHJIeHcaTopa”

54

[TpuHIMIT 1ENCTBUS U IPUMEHEHHUE
KOHJIEHCATOPOB, KOITMPOBAILHOTO
anmapara, CTpyWHOTro IpHHTEpa.
DNeKTpocTaTUYEeCKas 3aluTa. 3a3eMiIeHre
ANEKTPONPUOOPOB

55

DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
cymectBoBanus. [loctossHubIN TOK. Cuna
toka. Hanpskenue. ConpoTusienne. 3ak0H
Oma 7151 yyacTka 1enu

56

[MocnenoBarenbHOE, MapauIeIbHOE,
CMEIIaHHOE COCAMHEHUE MPOBOIHUKOB.
JlaGopaTtopHnas pabora «3y4yeHue
CMEIIaHHOTO COEJIMHEHHS PE3UCTOPOBY

0.5

57

PaboTa 1 MOIIIHOCTB JIEKTPUUYECKOTO TOKA.
3akoH J[xoynsa-Jlenna

58

3akon Oma Ui MOJTHOM (3aMKHYTOM )
anekTpuueckon nemnu. Koporkoe
3ambikanue. JlabopartopHas pabora
«U3mepenne 3/1C uCTOYHMKA TOKA U €T0
BHYTPEHHETO COMPOTHBIICHHS

0.5

59

DNeKTpOHHAs MPOBOJUMOCTD TBEPIBIX
METaJIOB. 3aBUCUMOCTH COITPOTUBIICHUS
METaJUIOB OT TEMIIEPATYPBHI.
CBepXIIpoBOINMOCTh




60 DnexTpuueckuil Tok B Bakyyme. CBoiicTBa

JJIEKTPOHHBIX IIyYKOB

[TonynpoBOAHUKH, UX COOCTBEHHAS U
61 MpUMecHas IpoBoIMMOCTh. CBoMiCcTBA p—N-
niepexoja. [loynmpoBoIHUKOBBIE TPHOOPHI

DNEeKTPUUYECKUM TOK B paCTBOpax 1
62 pacmiaBax 3JeKTPOJIUTOB.
DNEKTPOTUTHIECKAs TUCCOIMAIIHA.

DNEeKTPOIN3

DJIEKTPUYECKHUI TOK B raszax.
63 CaMOCTOSATEIbHBIA 1 HECAMOCTOSTEIIBHBII
pazpsaa. Monnus. [1nazma

DNeKTpUYECKUe MPUOOPHI M YCTPONCTBA U
64 UX MpakTH4eckoe npuMmeHenue. [Ipapuia
TEXHUKH 0€30MacHOCTH

65 O6o0maromuii ypok « JIEKTPOIMHAMHUKAY)

KounTponbHas paboTa no teme
«Onekrpocrartuka. [TocTosTHHBIN
ANEeKTpUYecKuil TOK. TOKU B pa3IUuHBIX
cpenax»

66

PesepBHriit ypok. KonrposnsHas paboTa o

67 n n
TEMC QHSKTpOI[I/IHaMI/IKa

68 PesepBHblit ypok. O600MIar0muiA YpoK Mo

temaM 10 xiacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoaunuecTBo yacoB

Bcero

KoHnTtpoiabHubie
padoThI

IIpakTHuyeckue
padoThI

[TocTosIHHBIE MAarHUTHI U UX
B3auMOJIeiCTBHE. MarHuTHOE M0JIE.
Bexrop marautHOM nHAYKIMH. JInHum
MAarHUTHOM MHIYKIIUU

MarsuTHO€ 1oJie TPOBOJHUKA C TOKOM.
OnbiT Opcrena. Bzaumoperncreue
HpOBO)IHI/IKOB C TOKOM

JlaGopaTtopHnas pabora «M3ydeHue
MarHUTHOTO TTOJIS KaTYIIKHA C TOKOM

JlelicTBME MarHUTHOTO TOJISl HA MPOBOIHUK
¢ TokoMm. Cuna Ammnepa. JlaboparopHas
pabota «lccnenoBanue nericTBUsA
MOCTOSTHHOTO MarHWTa Ha PaMKy C TOKOM)

JleiicTBue MarHMTHOTO IOJIS Ha
JBUKYILYIOCA 3apsKEeHHY0 yactuiy. Cuiia
Jlopenma. Pa6ota cunel Jlopenna

OnexTpoMarHuTHas MHIyKuus. Ilotok
BEKTOpa MarHuTHOU nuaykuuu. J/C

MHIYKIHAN. 3aKOH JIEKTPOMarHUTHOM
nHaykunn Papanes

JlaboparopHas pabota «MccnegoBanue
SIBJIICHUS DJIEKTPOMArHUTHO M UHTYKITUI




NHayKTUBHOCTB. SIBIE€HME CAMOUHYKIIUH.
O/1C caMOMHAYKIIMU. DHEPIUsl MArHUTHOTO
MOJI KaTYILIKU C TOKOM.
DNeKTpOMarHuTHOE ToJie

TexHuueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
AJIEKTPOMArHUTHI, 3JIEKTPOIBUTATEIb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHL],
VMHJYKIMOHHAs IIeYb

10

O6o0matomuii ypok «MarauTHoe moJie.
BHGKTPOMaFHI/ITHaH HUHAYKOHS

11

KonTtponsHas padora mo teme «MarauTHoe
noJie. DIeKTPOMarHuTHas MHAYKIUS»

12

CB00OOgHBIE MEXaHUYECKHE KOJICOAHU.
I"apmoHnueckue Kosiebanus. Y paBHEHHE
rapMoHH4YecKux kKosiebanuii. [IpeBpamenue
SHEepruu

13

JlaboparopHnas padota «lccnegoBanue
3aBUCHUMOCTH MIEPHOJIa MAJIbIX KOJIeOaHU
rpy3a Ha HUTU OT JUIMHBI HUTU U MaccChl

rpy3a»

14

Konebartenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIC KOJICOaHUs B
UJeanbHOM KoJiebaTeIbHOM KOHTYpE.
AHAOTHUS MEXIy MEXaHUYECKUMU U
ANEKTPOMArHUTHBIMU KOJIEOaHUSIMU

15

®opmyna ToMcoHa. 3aKOH COXpaHEHHS
SHEPTUU B UJICATLHOM KOJIeOaTeIbHOM
KOHTYype




16

IIpencrasnenue o 3aTyxarommux
Kose6aHuax. BeiHyXIeHHbIE
MexaHuuyeckue kosiebanus. Pesonanc.
BEIHYXIEHHBIE DJIEKTPOMarHUTHbIC
KoJIe0aHus

17

[lepemennsblit TOK. CHHYCOMIANBHBIN
IIEpEMEHHBIN TOK. MOITHOCTH IEPEMEHHOTO
TOKa. AMIUTUTYAHOE U JEHCTBYIONIEE
3HAQ4YECHME CHJIbI TOKA U HAIIPSKECHUS

18

Tpancdopmatop. [IpousBoacTso, nepenada
1 OTpeOIEeHNE AINEKTPHUIECKON SHEPT U

19

YCTpoHCTBO M MPAKTUYECKOE MPUMEHEHNE
3NEKTPUYECKOTO 3BOHKA, FEHEpaTOpa
IIEPEMEHHOT0 TOKA, JINHUH 3JIeKTponeperad

20

DKOJIOTUYECKHE PUCKU MPU ITPOU3BOJICTBE
anektposHepruu. KymnsTypa
HCI0JIb30BAHUS AJIEKTPOIHEPTUU B
MTOBCEIHEBHOM JKU3HU

21

MexaHn4yecKue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopocth
pacnpoCTpaHeHus U AJTHUHA BOJHBI.
[Tonepeunsie ¥ MPOJOIBHBIE BOTHBI

22

3Byk. CkopocTb 3ByKa. ' pOMKOCTB 3ByKa.
Beicora Tona. TemOp 3Byka

23

QHCKTPOMELFHI/ITHLIC BOJIHBI, UX CBOICTBA U
CKOPOCTh. Illxana QJICKTPOMAIrHUTHBIX BOJIH

24

HpI/IHI_[I/Il'ILI pPaaruoOCBA3U U TCICBUACHU.
PazBurue CpCACTB CBA3HU. Pannonokanms




25

KouTtponsHas padota «Konebanus u
BOJTHBI»

26

[IpssMonMHENHOE pacIpOCTPaHEHHUE CBETA B
OJHOPOJHOM cpefie. ToueuHblii HCTOYHUK
ceera. JIyd cBera

27

OtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS
ceta. [loctpoenue nzoOpaxkeHuii B
IUIOCKOM 3€pKajie

28

[Ipenomiuenue cBera. [lonHOE BHyTpeHHEE
oTpakeHue. [IpenenpHbIi yroJ mojaHoro
BHYTPEHHETO OTPaXKEHU

29

JlabopaTtopHnas padoTa «3mepenue
MOKa3aTels IMPEIOMIICHHSI CTEKIIa

30

JIun3sl. [TocTpoenne n300pakeHuit B
nuH3e. PopMysia TOHKOHW JIMH3BI.
YBenuueHue JIMH3bI

31

JlaboparopHas pabota «ccnenoBanue
CBOMCTB M300paKCHUH B JIMH3AX)

32

Hucnepcus cera. ClI0XKHBIN COCTaB
oenoro ceerta. Ller. JlabopaTopHas pabota
«HaOnronenue aucrnepcuu CBeTa

33

Wnrepdepenmus cera. Judpakius ceera.
JudpakunoHnHas peneTka

34

HOHepe‘{HOCTb CBCTOBBIX BOJIH.
Honﬂpmam/m CBCTa

35

Onrtuyeckue NpudOPHI U yCTPOICTBA U
ycI0BHS UX 6€30MaCHOTO MPUMEHEHUS




36

I'paHu1IBI TPUMEHUMOCTH KJIACCUYECKOU
MexaHukH. [locTynarsl cienaibHON
TEOPUHU OTHOCUTEIBHOCTH

37

OTHOCHTENBHOCTh OJHOBPCMCHHOCTH.
3aMeIUIeHI/IC BPCMCHHU U COKpaAICHUC
JJIMHBI

38

DHeprus U UMITYJIbC PEISTUBUCTCKOM
yacTulbl. CBS3b Macchl C JHEPTUEN U
HUMITYJIbCOM. DHEPIUsl MOKOS

39

KonTtponpHas padota «Ontuka. OCHOBBI
CHeIUaIbHOM TEOPUH OTHOCUTETHHOCTH

40

®oToHbl. Popmyna [Tnanka. DHeprus u
UMITYJIBC JOTOHA

41

OTtkpeiTHE U HccnenoBanue Gportorddekra.
OnbiTel A. I'. CToneroBa

42

3akonsl GoTorddekra. YpaBHeHue
OiiHmTeHa 115 pororddekra. «KpacHas
rparuiay Gororddexra

43

JaBnenue ceera. Onbitel [1. H. JIeOGenena.
XuMuueckoe JIeHCTBUE CBETA

44

Texuuyeckue ycTpoiicTBa M IPaKTUUECKOE
npuMeHeHue: GpoTosnemMenT, GoToaaTIuK,
coJiHe4Hasi OaTapes, CBETOIUOT

45

Pemenue 3amad no teMe «DIIEMEHTHI
KBAHTOBOM OIITHUKHI

46

Mopenb atoma ToMmcoHa. OTBITEL
Pesepdopna mo paccesHUIO 0-4aCTHIL.
[Lmanerapnas Mozenp aroMa




47

ITocrynatel bopa

48

Wzny4enue u normnomenue (GoToHOB NpH
IIEPEX0JI€ aTOMAa C OJTHOTO YPOBHS DHEPIUU
Ha apyroui. Buasl criektpos

49

BonoBrle cBoiicTBa yacTuil. BoiHEI e
bpoitns. KopnyckynsipHO-BOITHOBOM
nyanu3M. CHOHTaHHOE M BEIHYXJICHHOE
W3IIy4CHUE

50

OTKpBITHE PATMOAKTUBHOCTU. OTIBITHI
Pesepdopna no onpenenenuto cocrasa
PaIMOAKTHBHOTO M3ITYICHUS

51

CaoiicTBa anbda-, 6era-, ramma-
n3NydeHus. BiusHue panoakTHBHOCTH Ha
YKUBBIC OPTraHU3MBI

52

OTKpbITHE TPOTOHA U HEUTpOHA. M30TOIIEI.
Anbda-pacniag. INeKTPOHHBINA U
MO3UTPOHHBIN OeTa-pacnan. ['amma-
W3Iy4eHHe

53

DHeprus CBs3U HYKJIOHOB B sijipe. SepHbie
peakuuu. Snepusiii peaktop. [Ipodnemsi,
MIEPCIIEKTUBBI, IKOJIOTUYECKUE aCTIEKThI
SIEPHON SHEPTEeTUKHU

54

OnemeHTapHble yacTulpl. OTKpBITHE
MO3UTpOHA. MeToabl HAOMIOAECHUS U
PErucTpaLnyy dJIEMEHTAPHBIX YaCTULL.
Kpyrneiit  cron  «®yHnameHTalbHbIE
B3auMoieicTBus. EquHCTBO (huzndeckoit
KapTUHBI MUPa»




55

Bun 38é31H0TO HeOa. Co3Be3nus, sipKue
3Bé3[[BI, IIJTAHEThI, UX BUAUMOC ABHUXCHHUC.
Comnneynas cucrema

56

Connue. CosiHeYHast aKTUBHOCTb.
Ncrtounuk sHeprun CoaHua u 3BE37

57

3BE3/1b1, IX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/16I TTIABHOM MOCIIEI0BATEIBHOCTH.
Bnyrpennee ctpoeHue 3BE3.
CoBpemeHHbIe MPECTAaBIECHUS O
MIPOUCXOXKACHUH 1 3BotorinH CoJTHIA U
3BE3T

58

Mneunstii [Tyre — Hama ["aakTuka.
Tlonoxxenue u nBuxenue CoiHIIa B
lNanaktuke. ['anaktuku. YEpHbBIE OBIPHI B
AIpax ralakTHK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bonbiioro B3peiBa. PennkToBoe nznyyeHue.
MeraranakTuka

60

Hepemennsie mpoGieMbl aCTpOHOMUUT

61

KonTponbHas pabota « 31eMeHThI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o006maromuii ypok. Poss ¢pusuku u
ACTPOHOMHUH B SKOHOMHYECKOMH,
TEXHOJOTMYECKOM, COTMATLHON U
ITHYECKOH cdepax NesTENbHOCTH YeIoBeKa

63

O6o6maromuit ypok. Posis 1 Mmecto pusnku
Y aCTPOHOMHH B COBPEMEHHOI Hay4IHOU
KapTUHE MUpa




Ob6o6maromuii ypok. Pons dpuznueckoit

64 TEOpUH B (GOPMUPOBAHUH TIPEACTABICHUN O 1
¢bu3nvecKkoil KapTHHE MUpPa
O6o6maromuii ypok. Mecto puszmueckoit

65 KapTUHBI MUpPA B O0IIEM STy 1
COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX
MPEJICTaBICHUN O IPUPOJIE

66 PesepBHbIi ypok. MarautHoOE nose. 1
DNeKTpOMarHuTHasE UHIAYKLNS

67 PesepBHbIi ypok. Ontrka. OCHOBBI 1
CHeIHaIbHON T€OPUU OTHOCUTEIILHOCTH.

68 PesepsHblit ypok. KBanToBas ¢usuka. 1
DeMEeHThl aCTPOHOMMHU aCTPO(PU3HKH.

OBIIEE KOJIMYECTBO YACOB I1IO [TIPOTPAMME 68







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYHEHUKA

- H.C Ilypeimesa, H.E.Baxxeesckas, [I.A.NcaeB ®uzuka. 11 k. ba3zossrii
YpOBEHb: YUeOHUK s 0011eo0pa3oBaTeNbHbIX yupexaenuid. - M.: IIpoda, 20109.
- H.C Ilypeimesa, H.E.Baxxeesckas, [I.A.NcaeB ®uzuka. 10 k1. bazossrii

ypOBEHb: YUeOHUK JUIs 0011eo0pa3zoBaTeNbHbIX yupexaeHuid. - M.: Ipoda, 2020.

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

- H.C Ilypeimesa, H.E.Baxeesckas, [I.A.UcaeB ®usnka. 10 k1. bazoBbrit
ypoBeHb: Pabouas Terpaas. - M.: JIpoda, 2016.

- H.C IlypeieBa, H.E.Baxeesckas, [.A.McaeB @u3uka. 11 k. bazoBsiii
ypoBeHb: Pabouas Terpaas. - M.: JIpoda, 2016.

- H.C Ilypeimesa, H.E.Baxeesckas, [I.A.UcaeB ®usnka. 10 k1. bazoBbrit
ypoBeHb: MeTtoaudeckoe rmocooue. - M.: JIpoda, 2016.

- H.C IlypeimeBa, H.E.Baxeepckas, J[.A.McaeB @u3uka. 11 k. bazoBsiii

ypoBeHb: MeToaundeckoe mocooue. - M.: JIpoda, 2016.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
https://infourok.ru/

https://resh.edu.ru/



https://educont.ru/

https://myschool.edu.ru
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