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HOACHUTEJIBHAS 3AIINCKA

Pabouas mnporpamma yuyeOHoro mpenmera «®dusuka» 0a30BOT0 ypOBHS Ha YpOBHE
cpeaHero oOmero o0pa3oBaHMS COCTaBJeHAa Ui OOy4aroIIMXCsS, COACPXKAIIMXCS B
UCTIPAaBUTEIILHBIX YUPEKACHUSIX, PACIIOIIOKEHHBIX Ha Tepputopun Pecryonuku Komwu, B 4mcio
KOTOPBIX BKJIFOUCHBI HCIPABUTEIbHBIE KOJOHWUU W CJEICTBEHHBIC H30JIATOPHl YTIPaBICHHS
benepanbHOl CiTykObI HCTIOTHEHHU Haka3zaHuiil mo Pecnyonuke Komu (nanee — 1Y YOCHH).

Pabouass mporpamma pa3paborana Ha ocHoBe DemepasibHOTO 3akoHa Poccuiickoii
@enepauun ot 29.12.2012 Ne 273-®3 «O6 oOpasoBanuu B Poccuiickoit ®denepaunn»; B
COOTBETCTBHUH ¢ TpeboBaHUSAMH DerepaabHOT0 TOCYAapCTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa
cpenHero obmiero oOpazoBanus (mpuka3 MunoOpHayku Poccum ot 17.05.2012 Ne 413) u
®denepanpHOil  00pa30BaTENbHON MPOTpaMbl  CpPEAHETO OOIero oOpa3oBaHUs, a TaKKe
OpUEHTHPOBaHA Ha IIEJIeBbIE OPUEHTHPHI, CcHOpPYIMpOBaHHBIE B (eaepaabHON MporpaMme
BOCTIMTAHUSI.

MarepuanbHo-TexHuuYeckass  0a3a, MpeAcTaBleHHass B y4eOHbIX  MOMEIICHUSAX
WCTIPABUTENIbHBIX YUPEKACHUH W HEOOXOIUMOCTh COONIOACHUS PEXUMHBIX TpeOOBaHUIA,
HCKJIIOYAIOT BO3MOKHOCTH IPOBEAEHHUS J1a0OpaTOPHBIX M MPAKTUYECKUX paboT Ha y4eOHBIX
3aHSATHUSIX TIO TIPEIMETY.

Conepxanue mporpaMMbl 1Mo (U3WKE HANpaBlIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
HayyHOU KkapTuHbI Mupa oOyyatomuxcs 10—11 kmaccoB npu oOyueHuu ux ¢usmke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO Moixoa. IIporpamma no gusuke cOOTBETCTBYET
tpeboBanusM PI'OC COO k 1mIaHUpPyeMBbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHbIM
pe3yibprataM OOyYeHHs, a TaKKe YYUTHIBACT HEOOXOIMMOCTH peaTM3aldé MEXIPEIMETHBIX
cBs3ell (PU3MKH C ECTECTBEHHO-HAyYHBIMH YUE€OHBIMHU TIpeAMeTamMu. B Heil ompenensroTcs
OCHOBHBIC I1E€JM M3y4eHHUs (PU3UKH Ha ypOBHE CpeIHEro o0mero o0pa3oBaHus, TUIAHHUPYEMbIC
pe3ynbTaThl OCBOCHUS Kypca GU3UKH: TUYHOCTHBIE, METANIPEAMETHbIE, TpeIMETHbIE (Ha 6a30BOM
YpOBHE).

Peanuzarus pabodeit mporpaMmmbl yaeObHOTO Tipenmera «Du3nkay oCyIeCTBISETCS CPEan
oOyvarormuxcsi, conepkamuxcs B MY, 4To 0OBEKTHBHO 00S3BIBACT YUUTENICH OCYIIECTBISITH
00pa30BaTeNIbHYIO JIEATEIBHOCTh C Y4eTOM crneuu(uky (yHKIHOHUPOBAHUS UCHPABUTEIHHBIX
yuepexaeHuil. OHa U3 OCHOBHBIX OCOOCHHOCTEW BeJeHHsI 00pa3oBaTeNIbHOM NEsTebHOCTH B
YCIIOBUSAX HCIPABUTEIBHBIX YUPEXKICHUH COCTOUT B TOM, YTO €€ YYCHHKH (HaKTUYECKU
CYUIECTBYIOT B JBYX pEaJbHOCTSIX — C OJHOW CTOPOHBI, JHIA, HAPYIIMBIINE 3aKOH U
conepxkauuecs B MY, ¢ qpyroit — 310 yueHUKH, KOTOpbIe 00s3aHbI, IPEXkKIE BCEro, COOM0IATh
peXUMHBIE TPEOOBAHUS U YTBEPKICHHBIN pacniopsaok aHs UY. DTuM Bo MHOTOM ONpeAemsoTcs
(dbopMbI paboThl U ydyeOHbIE MeJaroruueckue TexHoaoruu. Huskuil crapToBblil MO3HABATENbHBII
yYpOBEHb, HECOOTBETCTBHE OHOJIOTUYECKOTO BO3pacTa Kiaccy OOydeHHs (KaTeropus
oOyuaronuxcsa cocrasisgeT oT 13 mo 30 zier), HegocTaTOYHAs MaTepHalbHO-TEXHUUYECKas Oasza
HCIIPABUTENLHBIX YUPEKICHHH, OTCyTcTBHE ceT «VHTepHEeT» B y4eOHBIX Kilaccax M TPYIHOCTH
MIPOHOCA JJIGKTPOHHBIX HOCUTENEW Ha pEeXUMHYI0 TeppuToputro WY, TpynoBas 3aHATOCTb
oOyuaronuxcs Ha MPEANPUATUAX COOCTBEHHOTO MPOU3BOJCTBA HCIPABUTEIBHBIX YUPEIKICHHIA
SBIISIOTCST OOBEKTUBHBIMM MPEMSATCTBUSAMH JJISl UCTIOJIBb30BaHUS TPAAULIMOHHBIX (hopM paboTHI,
OOIIETTPUHSATHIX [T 00pa30BaTENIbHBIX YUPEKACHUH.

OrpaHMyeHHOE KOJIMYECTBO YYEOHBIX MOMENIEHHH B MCIPABUTENIBHBIX YUPEXKICHUSIX U
HE00X0AUMOCTh COOMIOJIEHHSI PEXUMHBIX TpeOOBaHUH, MCKIIIOYaI0T BO3MOXKHOCTh NPOBEJCHHUS
71a00paTOPHBIX U MPAKTHUECKUX paObOT Ha y4eOHBIX 3aHATUAX 10 MPEIMETY.

C y4eToM MMEOLMXCSI 0COOCHHOCTEH, B COOTBETCTBUU € TPEOOBAHUSAMHU JICHCTBYIOIIETO
3aKOHOJIaTEeJILCTBA OOyYEHHE OCYIIECTBIISIETCS B OYHOM, OYHO-3a0YHOM M 3a0uHON (hopmax B
COOTBETCTBUH C y4eOHBIMHU IUIAHAMH U KAJIEHAAPHO-TEMATHYECKUM TUIaHUPOBAHUEM.

[Iporpamma no ¢usuke BKIOYALT:



e [UTAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (pu3uku Ha 0a30BOM ypOBHE, B TOM YHCIIE
MPEeIMETHBIE PE3YNIbTAThl IO TOAaM O0yUIECHHUS;

e coJiepkanne yueOHoro npeamera «Pu3nkay 1o rojaM oOydeHusI.

dwu3uKa Kak Hayka 0 HanOoJiee 0OIMX 3aKOHAX MPHUPOJIBL, BBICTYIAs B KAYECTBE YIEOHOTO
IpeMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUN 00 OKpYXKAIOLIEM MUDE.
konpHBIA Kypc (U3UKHM — CHUCTEMOOOpA3yIOUIUMI s €CTECTBEHHO-HAYYHBIX YYEOHBIX
IIPEIMETOB, MIOCKOJIbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SIBJICHUH, U3ydaeMbIX
XUMUeH, Ouosoruei, gusnueckoir reorpadueil U actpoHoMuel. Mcnonp3oBaHWE W aKTHBHOE
npUMeHeHHe PU3MUECKUX 3HAHUN OTIpeIeIsIeT XapaKTep M pa3BUTHE pa3HOOOPAa3HBIX TEXHOIOTHIA
B cepe sSHeEpreTwkH, TPAaHCIOPTA, OCBOSHHS KOCMOCA, TOJYYEHHUS HOBBIX MAaTEpUAIOB C
3aJJaHHBIMH CBOWCTBaMHU U Jpyrux. M3ydenne Gpu3nku BHOCUT OCHOBHOM BKIJIA] B (POPMHUPOBAHHE
€CTECTBEHHO-HAYy4YHON KapTHHBI MuUpa oOyuarouiuxcs, B (opMHUpOBaHHE YMEHMH NPUMEHSTh
Hay4YHBI METO/1 MO3HAHUS NP BHIMOJIHEHUH UMU Y4€OHBIX UCCIIEJOBaHU.

B ocHoBy kypca pusuku 1y1si ypoBHSI CpeiHEro o0Iiero oOpa3oBaHus MOJOKEH Pl UICH,
KOTOpbIE MOKHO paccMaTpHUBaTh Kak IPUHIIUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEN KypC SIBJISIETCS JIOTUYECKU 3aBEPILIEHHBIM, OH
COJIEP’KUT MaTepHuall U3 BCEX Pa3AeioB (PU3MKH, BKIIOYAET KaK BOIPOCHl KIACCUYECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuszayuu. B cooTBeTCTBUU C HEMl MaTepuan Kypca GU3MKu 0ObeAUHEH BOKPYT
¢busznueckux Teopuil. Benmymmum B Kypce sBnsiercss (GOpMUpOBAaHHWE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHH, BEIIECTBE U IOJIE.

Hoes eymanumapusayuu. E€ peanuszanus npeanojgaraeT UCHOJIb30BaHUE I'YMAHUTApHOTO
MoTeHIHana pU3NIECKON HayKH, OCMBICIIEHHE CBSA3H pa3BUTUS (U3HUKH C Pa3BUTHEM OOIIECTBA, a
TaKXKe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M 9KOJIOTUYECKUMU MPOOIIEMaMH.

Hoes npuknaonoii nanpaenennocmu. Kypc Gu3uku npeanonaraeT 3HakOMCTBO € IIUPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUN N3YUYECHHBIX TEOPUN U 3aKOHOB.

Hoes skonocusayuu peanns3yercss MOCPEICTBOM BBEACHUS DJIEMEHTOB COJECpXKaHMS,
MOCBSIIIEHHBIX 3KOJIOIMUECKHMM IPOOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3sBUTHEM
TEXHUKHU U TEXHOJIOTHUH, a TaKXkKe 00CYXIeHHs MPo0IIeM pallMOHAIBHOTO IPUPOJIONI0JIb30BaHUs U
9KOJIOTHYECKOH 0€30MacHOCTH.

CrepKHEBBIMU JIEMEHTaMHU Kypca (PM3MKH HAa YpPOBHE CpeaHero oOIiero oopa3oBaHUs
ABIIAIOTCS (u3nyeckue Teopuu (GopMUpOBaHME IPEACTABICHUM O CTPYKType HOCTPOCHHS
¢u3nyeckoil TeopuH, poJu (PyHIAMEHTAJIbHBIX 3aKOHOB M IPUHIMIIOB B COBPEMEHHBIX
IIPEICTABICHUAX O IPUPOJE, TPaHULAX IMPUMEHUMOCTH TEOPHH, IUIsl ONHUCAHUS €CTECTBEHHO-
Hay4HBIX SIBJICHUN U IPOLIECCOB).

CucTeMHO-IeSITeTbHOCTHBIN MOX0/ B Kypce (DM3MKH peaau3yeTcs Mpexae BCero 3a CUer
OpraHu3aluM 3KCIIEPUMEHTAIBHON JesITeIbHOCTH oOyuatomuxcs. s 0a30Boro ypoBHs Kypca
(GU3UKH — 3TO HCHOJIb30BAHUE CUCTEMBl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U
nabopaTopHbIX padoT. OJHAKO MaTepUalbHO-TEXHUUYECKas 0a3a, MpelcTaBlieHHas B Y4EOHBIX
[IOMEUICHUAX HCHPABUTENBHBIX YUPEXKIECHUH M HEOOXOAUMOCTb COOJIIOJCHHUS PEKUMHBIX
TpeOOBaHUMN, UCKIIIOYAIOT BO3MOXHOCTb IIPOBEACHUS JIAOOPATOPHBIX U MPAKTHUECKUX paboOT Ha
y4eOHBIX 3aHATUAX I10 MPEIMETY.

bonbiioe BHUMaHue ynensercs pelieHUI0 PacyETHBIX M Ka4eCTBEHHBIX 3aaad. [Ipu stom
JUIsL pacu€THBIX 3a/1a4 IPUOPUTETOM SIBJIIOTCS 3aJauu C SIBHO 3aJlaHHOM (hPM3MYECKON MOJIEINbIO,
MIO3BOJISIFOIIME TPUMEHATh U3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJTHOTO pa3Jelia Kypca,
TaK W MHTETpUpYd 3HAHHUA W3 Pa3sHbIX pa3fesioB. [l KauyecTBEHHBIX 3ajad INPUOPUTETOM
ABIIAIOTCSL 3aJaHUs Ha OOBSCHEHHE TMpOTeKaHWs (U3NYECKUX SBJICHUH M NPOIECCOB B
OKpYXKarollel >Xu3HU, TpeOyrommue BbiOOpa (u3nyeckod MOAENM A CUTYyallUu IPaKTHKO-
OPHUEHTHUPOBAHHOTO XapaKTepa.



Pabouas mporpamma yuebHoro mnpeamMera «Pu3uka» o0eCeuyrBaeT peaan3aliio MO
«IxoJIBHBIN YypOK» U JOCTH)KEHME LIEJEH IUIaHUPYEMBIX PE3yJbTaTOB pabouel Mmporpammbl
BOCIIUTAHMUSL.

B paGoueii mprpamme yueOHOro mnpeamera «®Du3nka» IMPeNCTaBICHbl TEMaTHUYECKOE
IUTAHUPOBAHHE 0 BceM (popmMaM 00ydeHHUs: OUHON, OYHOI-3209HOM 1 320UHOH (hopMaM.

[ToypouHoe mmaHUpPOBaHUE B COOTBETCBUU C (hepiepaiibHON paboueii mporpaMMoii yueOHOTO
npeamera «Du3nka» MOKa3aHO TOJBKO MO0 0YHOH opme oO0ydenus. [loypouHoe mianupoBanue
[0 OYHO-3a04YHOM M 3a04HOM (opMaM OOy4deHHUs OTPAKEHO B KaJECHJApPHO-TEMaTHUYECKOM
IUIAHUPOBAHUM YUUTEJIEH-TIPEIMETHUKOB.

OCHOBHBIMH TIETISIMH U3Yy4eHHsI (PU3UKH B 0011eM 00pa30BaHUH SIBIISIOTCS:

¢ hopMUpOBaHHE HHTEPECA U CTPEMIICHHUS 00YJAIONIUXCS K HAYYHOMY U3Y4SHHIO IPUPO/IHI,
pa3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKHX CIIOCOOHOCTEN;

epa3BUTHE TNPEJCTABICHUH O HAydyHOM METOJ€ TMO3HaHusi U (OPMUPOBAHUE
HCCIIEIOBATENIbCKOIO OTHOIIEHMSI K OKPYXKAIOIIUM SIBJICHUSIM;

¢ hopMHpoBaHME HAYYHOTO MHPOBO33PEHMSI KaK pe3ylbTaTa W3y4eHHs] OCHOB CTPOCHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DPM3HKH;

¢ hopmMHpoBaHNE YMEHUN OOBSACHATH SBJIEHUS C HUCHOJB30BaHHWEM (DM3MUECKUX 3HAHUU U
Hay4YHBIX JI0Ka3aTeJIbCTB;

e hopMHpoBaHUE TPEJICTABICHUNA O POJU (DU3MKHU Ui Pa3BUTHUSI APYIrUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHA.

JlocTmxenne »THX Liejell oOecrieunBaeTcss penieHHeM CIEAYIOUIUX 3a7ad B Ipoliecce
M3y4YeHus Kypca (U3NKH Ha YPOBHE CPETHETO 0OIIEero 00pa3oBaHus:

e [IpHOOpeTeHNEe CUCTEMbl 3HaHUM 00 OOmMX (U3NYECKHMX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHUSIX, BKIIIOUAsl MEXaHUKY, MOJIEKYISIPHYIO GU3UKY, SIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HUKY U
AJIEMEHTHI aCTPOPU3HKY;

¢ hopMHUpOBaHUE YMEHUI TPUMEHSTh TEOPETHUECKUE 3HAHUS ISl 00bACHEHUS (PUZNIECKIX
SIBJICHUN B IPUPOJIE U JUTSI IPUHATHUS MPAKTUYECKUX PEIICHUH B IOBCEIHEBHOM KU3HU;

® OCBOCHHE CIIOCOOOB pelIeHUs pa3IMYHBIX 3aj]au C IBHO 33JaHHON (U3NYECKON MOJIENbIO,
3a/a4, MOJPa3yMEBAIOIIMX CaMOCTOSTEIbHOE CO3JaHue (U3UYECKOM MOJeNu, aJeKBaTHOU
YCIIOBUSIM 3aJ1auu;

e [IOHMMaHHE (U3UYECKUX OCHOB M MPHUHILIUIIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKHX MPOLIECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPENY;

Ha u3yuenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CpeaHero oOmero oOpa3oBaHus B
ouHoi hopme oTBoauTCs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenio), B 11 kmacce — 68
4acoB (2 yaca B HEJCIIIO).

Ha usyuenue ¢usuku (6a30BbIli ypOBEHB) Ha YPOBHE CpPEAHEr0 00IIero oOpa3oBaHUs B
OYHO-3309HOM opMe Bcero oTBoauTcs 136 4acoB, M3 KOTOPHIX 68 4YacoB - B O4YHOU ¢opme
(ayautopHo) U 68 yacoB — B 3a04HOM (camocTrosiensHOe u3ydyenue): B 10 kinacce — 34 yaca u 34
yaca COOTBETCTBEHHO; B 11 kiacce -34 yaca u 34 yaca COOTBETCTBEHHO.

Ha usyuenue ¢usuku (6a30BbIli ypOBEHb) Ha YPOBHE CpelHEro oodiero oopa3oBaHus B
3a04HOM opme Bcero oTBoAUTCA 136 4acoB, U3 KOTOPHIX 68 4acoB - B 0UHOM (hopMe (ayTUTOPHO)
u 68 yacoB — B 3a04HOI (camocTosenbHOe u3ydeHue): B 10 kmacce — 34 uaca u 34 yaca
COOTBETCTBEHHO; B 11 kiacce -34 yaca u 34 yaca COOTBETCTBEHHO.

Henenvnass Harpy3ka ydeOHoro mpeamera «@u3umka» MO Klaccam MpeacTaBiIeHa
CJIEYIOIIUM KOJIMYECTBOM YaCOB:

¢popma 00yuenus KoaunvecTBo 4acoB B HeeJ110 (04HO/3204HO)
10 kaace 11 kaacc
ouHas Gopma 2 2




OYHO-3204HAas 1/1 1/1
dbopma
3a04Has popma 1/1 1/1




COJEP/KAHUE OBYYEHUA

10 KJIACC
Pazjnen 1. ®u3nka v MeTOAbI HAYYHOT O TO3HAHUSI (HCHOTb306AHUE BUOCOMAMEPUATIOB).

®usuka — Hayka o npupoge. Hayunele meToapl mo3HaHUsA OKpyxkaromero mupa. Poib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (pU3HKE.

MonenupoBanue (pu3nyecKux siBI€HU W mpoueccoB. Hayuneie rumnoressl. Ousznyeckue
3aKOHBI ¥ TeopuH. | paHUIIBI TPIMEHUMOCTH (PU3MUECKIX 3aKOHOB. [IpHHITHMIT COOTBETCTBUS.

Pons u Mmecto ¢usmku B (OpMUPOBAHMM COBPEMEHHOW HayyHOW KapTUHBI MHpa, B
MIPAKTUYECKON IEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

Amnanorosble ¥ IU(PPOBBIE U3MEPHUTENBHBIE TPHUOOPHI, KOMITBIOTEPHBIE AATYUKH.

Pasnen 2. MexaHuka (ucnonv3osanue eudeomamepuaios).

Tema 1. Kunemamuxa

Mexanndeckoe ABmwkeHHe. OTHOCHUTEIBHOCTh MEXaHMYECKOTo JBMXKeHHsA. (Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHsiE CKOPOCTh, MTHOBEHHAsi CKOPOCTh) M YCKOpPEHHE
MaTepHaIbHON TOYKH, WX MPOEKIMU Ha OCU CUCTEMbI KoopAuHAT. CIOKEHHE MEepeMENIeHUA 1
CJII05KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsMOJIMHEHHOE nBIWKeHue. ['paduku 3aBHCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, TYTH U NIEPEMEILICHUS MAaTEPUATIbHON TOYKH OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHHue CBOOOTHOTO TIaICHHMS.

KpuBonuueitHoe aBwxkeHue. J[BMKEHHE MaTepuaIbHOM TOYKM IO OKPYKHOCTH C
MOCTOSTHHOM MO MOJIYJII0 CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEMHAsA ckopocTh. [lepuoa u yactora
oOparenus. L{eHTpocTpeMuTEIbHOE YCKOPEHHE.

TexHuyeckne ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHUE: CITUAOMETP, IBU)KEHUE CHAPSJIOB,
LIETHBIE U PEMEHHBIE Mepelayu.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETA, MILTIOCTPAIU KHHEMATHYECKUX XapaKTePUCTUK JIBUKEHUS.

[IpeoOpazoBaHue ABMKEHHUI C UCIIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBr>keHUs Tena, OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHUS.

Hamnpagnenue ckopocTH npy JBUKEHUHU 1O OKPY>KHOCTH.

Tema 2. Junamuxa

IIpunuun otHocutensHOCTH ['anmies. [lepoiil 3akoH HetoToHa. MHEpIMaIbHBIE CUCTEMBI
oTcuéra.

Macca tena. Cwia. IlpuHnmun cynepnosunmu cwil. Bropoit 3akoH HerooTtona st
MaTepuanbHOM TOUKHU. TpeTuid 3akoH HproTOHA 171 MaTepuaibHbIX TOYEK.

3akoH BceMupHOro Tsarotenus. Cuna tsoxkectu. [lepBas kocMuyeckas CKOpOCTb.

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

Tpenue. Buapl Tpenus (mokosi, cKolkxkeHus, kaueHus). Cuna tpenusi. Cyxoe tpenue. Cuma
TPEHUsI CKOJIbKEHUS U cuia TpeHus nokos. Kosddunuent tperns. Cuna cOnpoTUBICHHS MPU
JIB>KEHUHU TeJIa B )KUJIKOCTH WJIN Ta3e.

[TocTynarensHOE ¥ BpaliareabHOE JBUKEHUE a0COTIOTHO TBEPIOTO Tena.
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MOMEHT CUJIbI OTHOCUTEIILHO OCH BpalieHus. [1imeqo cuiibl. Y CinoBus paBHOBECUS TBEPIOTO
Tena.
Texnuueckue yCTpOHCTBA W IPAKTUYECKOE IPUMEHEHHWE: IOJIIMIIHUKM, JBUKCHHUE
HCKYCCTBEHHBIX CITYTHUKOB.
Jlemoncmpayuu
SIBrienne nHepLUUH.
CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.
Bropoit 3akon HeroTona.
W3mepenue cui.
CrnosxeHue cuil.
3aBUCUMOCTb CHJIBI YIPYTOCTH OT Ae(pOpMaIuH.
HeBecomocts. Bec Tena npu yCKOpEHHOM MOABEME U TTAJICHUH.
CpaBHEHHUE CUJT TPEHUS TIOKOSI, KAUYEHUS U CKOJIbKEHUS.
VYcnosus paBHOBeCHs TBEPIOTO Tesa. Buibl paBHOBECHSI.
Tema 3. 3akonvl coxpaneHusn ¢ MexanHuke
Nmnynsc MaTepualibHON TOYKM (Te€la), CUCTEMBl MaTepUaIbHBIX ToUeK. VIMIynbc cuiibl U
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHEeHHs UMITylbca. PeakTHBHOE BMKEHUE.
Pa6ora cuibl. MOIIHOCTE CHITBI.
Kunernueckass sHeprus MarepuaibHOM ToukH. TeopeMa 00 M3MEHEHHUM KUHETHYECKOM
SHEepruu.
[ToTenmmaneHas sHeprus. [loreHnuanbHas sHeprus ynpyro 1eopMUPOBAHHON MPYKUHBI.
[ToTennmanpHas 3Heprus Teaa BOIN3U NOBEPXHOCTH 3EMIIH.
[loTeHnmaneHple M HEMOTEHLUMATbHBbIE CHIBL. CBsI3b pabOThl HEMOTEHLUUAIbHBIX CHII C
M3MEHEHNEM MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUU.
Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.
TexHuyeckre ycTpoHCTBa M MPAKTUUYECKOE NMPUMEHEHHE: BOJOMET, KOMEP, MPYKUHHBIN
MHACTOJIET, IBUKEHHUE PAKET.
Jlemoncmpayuu
3aKOH COXpaHEHUs UMITYJIbCA.
PeakTuBHOE NBHXKEHUE.
[lepexon moTeHIMAIBHON PHEPTUN B KHUHETUYECKYIO M 0OpaTHO.
Pa3znea 3. MoJieky/sipHasi pu3uKa 4 TEPMOAMHAMHUKA
Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYECKOU Meopuu
OcHOBHBIE T0JIOKEHUS MOJIEKYISIPHO-KMHETUYECKON TEOPHH U UX OMBITHOE 0OOCHOBAHUE.
Bbpoynosckoe nBuxkenue. Auddysus. Xapaktep ABUKEHUS U B3aUMOICHCTBUS YaCTHUIl BEIIECTBA.
Monenu cTpoeHus ra3oB, JKUJIKOCTEH U TBEPABIX Tell M 00BICHEHUE CBOMCTB BEIIECTBA HA OCHOBE
3TUX Mojieneil. Macca u pa3mepsl Moiiekyi. KonnuectBo BemectBa. [loctosiHHas ABoraapo.
TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Lienscust.
Mogens uaeanbHoro raza. OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKOW TEOPUHU
uaeanpHOTO raza. AOCONIIOTHas TeMmIeparypa Kak Mepa CpelHed KHHETHYeCKOW SHepruu
TEIIOBOTO ABMXKeHUs yacTull rasza. lllkana remneparyp KenbBuna. ['a30Bble 3akOHBI. YpaBHEHHE
MenneneeBa—Kianelipona. 3akon /lanbrona. M3omponeccsl B HIEAIBHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BelecTBa. [ 'paduueckoe mpeacTaBiIeHHE H3OMPOLIECCOB: H30TEpPMa, H30X0pa,
n3obapa.
TexHuueckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHE: TEPMOMETP, GapoMeETp.
Jemoncmpayuu
OnbIThl, J10Ka3bIBAIOLIME JUCKPETHOE CTpPOEHHME BeliecTBa, (oTorpaduu MoJEKyT
OpPraHMYECKUX COEAMHEHUH.
OmnbITh! 0 AU(PY3UH KUIKOCTEH U Ta30B.
Mojienns GpOYHOBCKOTO JIBUYKEHUSI.



Mopens onbita LltepHa.

OnpIThI, TOKa3bIBAIOLIUE CYLLIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJCHCTBHSL.

Monens, WuIroCTpupyoLias Ipyupoly JaBJI€HUS ra3a Ha CTEHKH COCyAa.

OnpIThI, MIUTFOCTPUPYIOIINE YPAaBHEHNUE COCTOSIHUS UA€AIbHOTO ra3a, U30IPOLIECCHI.

Tema 2. Ocnoevl mepmoouHamuku

TepmonnHamuueckass cucrteMa. BHYTpEHHSS SHEprust TEPMOJMHAMHYECKOW CHCTEMBI U
ciocoObl e€ m3MeHenus. KoamuecTBo TemnoTel U padoTa. BHyTpeHHSS SHEPrUs OJHOATOMHOTO
UJeanbHOTOo ra3a. Bunel Temionepenaun: TeIONPOBOIHOCTh, KOHBEKIUS, U3TydeHHE. Y JeNbHas
TEII0EMKOCTh BellecTBa. KoMuecTBo TEmIoThl pU TEIUIONEpeaye.

[Tonsitre 06 agmabaTHOM mporecce. [TepBriii 3akoH TepMoanHaMuKkh. [I[puMeHEeHHE TEPBOTO
3aKOHA TEPMOJAMHAMUKH K m3ompoleccam. [ padudeckas mHTEpnpeTanus padoThI rasa.

Bropoii 3akon TepmoanHamukiu. HeoOGpaTuMOCTh IPO1IECCOB B MMPUPO/IE.

TemoBbie MamuHbl. [IpuHIMIIBI KelicTBUS TEIIOBbIX MaluH. [IpeoOpa3oBaHus s3HEPTUH B
TerioBbIX MamuHax. Koagunuent nosnesnoro aeiictus TemnoBoi mamuHel. [{ukia Kapao u ero
KO3 (UILIMEHT MOJIE3HOTO JEHCTBUSA. DKOJIOTHUECKHUE TPOOIEMbI TETJIO3HEPT €TUKH.

Texnuueckue ycTpoilcTBa M NpPAKTHUYECKOE IPUMEHEHHE: [JBUTAaTelb BHYTPEHHEIO
Cropasusi, ObITOBOM XOJIOUIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH SHEpPruu Tejla MPU COBEPLIEHUH pPaOOTHI: BBUJIET MPOOKU U3
OYTBLIIKH MOJ] IEMCTBHEM C)KATOTO BO3/IyXa, HarpeBaHue 3¢upa B JaTYHHOU TpyOKe MyTEM TpeHUs
(BUIIEOIEMOHCTpAITHS).

N3menenne BHyTpeHHeH sHepruu (TemrepaTypbl) Teja Mpu Terionepeaaye.

OnpIT 1o aguabaTHOMY PaCHIMPEHUIO BO3/IyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATENsI BHYTPEHHETO CTOPaHHUs, PEaKTUBHOIO JIBUTATEIIS.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoewvie nepexoovl

[TapooOpazoBanue u koHneHcanus. Mcmapenue u kurenune. AOCOTIOTHAS U OTHOCUTEIIbHAS
BII&YKHOCTh BO3ayxa. HacelmeHnuslii map. YaenpHas TemwioTa mapooOpa3oBaHUs. 3aBHCHUMOCTD
TeMIEPaTypbl KUIEHUS OT JAaBJICHUS.

Teépnoe Teno. Kpucrammueckne u amopgHbie Tena. AHU30TPOTIHS CBOMCTB KPUCTAIIIOB.
Kunkue kpucramisl. CoBpemMeHHble MaTepuasbl. [lmaBneHune u kKpucramumzauus. Y IeiabHas
TeruioTa miasnenus. CyonuManus.

YpaBHeHHE TEIIOBOTO OaaHca.

TexHuueckne yCTpOWCTBAa M IPAKTHYECKOE NPUMEHEHHUE: TUIPOMETP U IICHUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUH MTOJTYYEHHSI COBPEMEHHBIX MAaTEPUAIIOB, B TOM YUCJIE HAHOMATEPHAJIOB,
Y HAaHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBILLIEHHBIX 1APOB.

Kunenue npu NOHUKEHHOM JaBJICHUMU.

CriocoObl U3MepeHus BIKHOCTH.

Habmronenue HarpeBaHus ¥ MIaBiIeHUs KPUCTAILTNYECKOTO BELIECTBA.

JleMoHCcTpalys KpucTaioB.

Pa3nen 4. DieKTpoaAMHAMUKA (UCNOIB306AHUE BUOCOMAMEPUAITLONE).

Tema 1. dnekmpocmamuxa

OnexTpuzanus Teln. OJEKTpUYECKHH 3apsaa. JlBa BHIOa DJJIEKTPUYECKUX 3apsoB.
IIpoBOJHUKH, TUANEKTPUKH U MOJYIIPOBOJIHUKH. 3aKOH COXPAHEHUS MIEKTPUYECKOTO 3aps/a.

Bs3aumopneiicteue 3apsnoB. 3akoH Kymona. TodeuHblid  2leKTpUUYECKHMH  3apsnl.
Onexrpuueckoe mnoJie. Hanpsok€HHOCT 3nekTpuueckoro mnousid. [lpuHumn cynepno3unun
JJIEKTPUYECKUX MOJIeH. JINHUY HANPsPKEHHOCTU YJIEKTPUYECKOTO TOJIS.



PaGora cui anekrpocratudeckoro mods. [loreniman. Paznocts norennmanos. [IpoBogHukm
U TUDJIEKTPUKH B JIEKTPOCTATUUECKOM MoJI€e. JuanekTpuueckas IpOHUIIAEMOCTb.

DnektpoéMkocTh. KonaeHcaTop. DNEKTPOEMKOCTh IJIOCKOTO KOHAECHCATOpa. DHEPrus
3apsKEHHOTO KOHJIEHCATOPa.

TexHuueckre yCTpONCTBA M MPaKTUYECKOE MPUMEHEHHUE: AJIEKTPOCKOI, 3JIEKTPOMETP,
ANIEKTPOCTATUYUECKAs 3alllUTa, 3a3€MJICHHUE DSJIEKTPONPUOOPOB, KOHACHCATOP, KOMUPOBAIBHBIN
anmapar, CTpyWHBIA IIPUHTED.

Jlemoncmpayuu

YCTpOoUCTBO M IPUHLUII JEHCTBUS dJIEKTPOMETPA.

B3anmopnenicTBre Ha’IEKTPU30BAHHBIX TEIL.

DIEKTPUUYECKOE T0JI€ 3aPSHKCHHBIX TEI.

[IpoBOAHMKHU B AIEKTPOCTATHUECKOM TOJIE.

DNeKTpocTaTUYeCKas 3aluTa.

JIUDIIeKTPUKH B 2JIEKTPOCTATHYECKOM TIOJIE.

3aBUCUMOCTD IIEKTPOEMKOCTH IIOCKOTO KOHAEHCATOPa OT TJIOMIA M TIACTUH, PACCTOSTHUS
MEXTy HUMH U JUAJIEKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOTO KOHJIEHCATOPA.

Tema 2. Ilocmoannsiii 3nexkmpuueckuit mok. Toku 6 paznuunvix cpeoax

DNEeKTPUYECKUA TOK. YCIIOBHSI CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKa. VICTOYHWKH TOKa.
Cuina toka. [TocTosSIHHBIN TOK.

Hanpsioxenue. 3akon OMa 1i1d ydacTka Lenu.

DNEeKTpUYECKoe COTIPOTHUBJIICHUE. VYnenpHOE COTIPOTUBJIEHUE BEIIIECTBA.
[TocnenoBarenbHOE, MapaIeIbHOE, CMEIIAHHOE COSTUHEHNE TTPOBOTHUKOB.

PaboTa anekTpuueckoro Toka. 3akoH Jlkoyns—JleHia. MOIHOCTB AIEKTPHUYECKOTO TOKa.

DNEeKTPOABMKYIIasl CHUJla U BHYTPEHHEE COMPOTUBIICHHE UCTOYHUKA TOKa. 3akoH OMa st
MTOJTHOM (3aMKHYTOM) 37IeKTprIecKkoi nenu. KopoTkoe 3aMpIkaHueE.

DNeKTpOHHas MPOBOAUMOCTD TBEPABIX METANIOB. 3aBUCUMOCTh COTPOTHUBIICHUS METAIJIOB
oT Temmeparypsl. CBEpXIpOBOAUMOCTb.

DIIEKTPUYECKHI TOK B BakyymMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[MonynpoBoanuku. CoOCTBeHHAas U MpPHUMECHas MPOBOJAUMOCTbh MOJYIMPOBOJIHUKOB.
CaoiicTBa p—n-niepexona. [TomynpoBoHUKOBBIE PHUOOPHI.

DNeKTpUYeCKUid TOK B pacTBOpax M pacijiaBaX 3JEKTPOJIUTOB. IIEKTPOJIUTHYECKAS
JccoLranus. JIEeKTPOJIN3.

DIIEKTpUYECKHUI TOK B razax. CaMOCTOSATENIbHBIA U HECAMOCTOATENIbHBIN pa3psia. MosHus.
[Tna3ma.

Texnuyeckue ycTpoiCTBa U MPAKTUYECKOE MPUMEHEHHE: aMIIEpPMETP, BOJILTMETP, PEOCTaT,
WUCTOYHUKUA TOKA, DIEKTPOHArpeBareibHble NPUOOPHI, 3JIEKTPOOCBETHTEIbHBIE MHPUOOPHI,
TEPMOMETP  CONPOTHUBIICHUS, BAKyyMHBIA  JMOJ, TEPMUCTOPHI U  (POTOPE3UCTOPHI,
MOJIYIIPOBOIHUKOBBIH IMOJI, TallbBAHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HAMPSHKCHHUSL.

3aBUCUMOCTh COINPOTHUBJICHUS LMJIUHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, ILUIOIIAIN
MOINEPEYHOI0 CEYEHUsI U MaTepHaa.

CMenanHoe coeIMHEHUE POBOJHUKOB.

[Ipsimoe wm3MepeHue >neKTpOoJBMKYIIEH cuiibl. KopoTkoe 3aMblkaHHe TrajibBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO0 COMPOTHUBIICHHUS.

3aBUCUMOCTb COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTD JEKTPOJIUTOB.

HckpoBoii pa3psia 1 NpOBOAMMOCTb BO3AyXa.

OHOCTOPOHHSISE TPOBOJIUMOCTD AUO/IA.



Me:knpeaMeTHbIe CBS3H

N3ydenne xypca ¢usukm 0O6a3zoBoro ypoBHsS B 10 Kiacce OCYIIECTBISIETCS € YUETOM
COJIepKATENbHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMM MaTeMaTUKH, OWOJIOTHH, XHMUH,
reorpaduu ¥ TEXHOJIOTHUH.

Mesicnpeomemnusie nouamus, CBS3aHHBIE C HM3YYEHHEM METOJOB HAyYHOI'O IO3HAHUS:
SBJICHHE, HAYYHbIM (akr, TUmoresa, (usuyeckas BETUYMHA, 3aKOH, TEOpHs, HaOIIOICHHE,
AKCHEPUMEHT, MOJIEIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: penieHue CUCTEMbI ypaBHEHUH, JIMHeWHast QyHKIus, mapaboia, runepooua,
uX rpaduku 1 CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAaHTEHC,
OCHOBHOE TPUTIOHOMETPUUYECKOE TOKJIECTBO, BEKTOPbl M HMX IPOEKLUMHU HAa OCH KOOpAMHAT,
CJI0KEHHE BEKTOPOB.

buonocusn: mexanudeckoe JBUKEHUE B JKMBOM mpupone, nuddysus, ocMoc, TemiooOMeH
YKUBBIX OpraHU3MOB (BHJIbI TEIUIONEpENaUH, TEIJIOBOE PAaBHOBECHE), MIEKTPUUECKHUE SBJICHUS B
YKUBOU IPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHME BEILECTBA, CTPOCHHE aTOMOB M MOJIEKYJ], MOJIb BEIECTBa,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBAa TBEPABIX TN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKHE
CBOMCTBa METAJUIOB, 3JIEKTPOJIUTUYECKAS AUCCOLUALINS, FaIbBAaHUKA.

T'eoepagpus: BIaxXHOCTH BO3IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHKe ABMKEHUN C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHHUS B
TE€XHMKE, TOJIIMITHUKHN, HCIIOJIb30BAHME 3aKOHA COXpAaHEHHUS UMITyJIbca B TEXHHUKE (pakera,
BOJOMET U Jpyrue), JBUTATelb BHYTPEHHEro CropaHus, MapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUITMOHEP, TEXHOJIOTHH MOJIy4E€HUSI COBPEMEHHBIX MAaTEepPHAJIOB, B TOM YHCIIE
HAaHOMATEepHAJIOB, U  HAHOTEXHOJIOTHH,  DJEKTpPOCTAaTHYeCKas  3alluTa,  3a3eMJICHHE
NIEKTPONIPUOOPOB, KCEPOKC, CTPYMHBI TNpPUHTEp, 3JIEKTpOHArpeBaTelIbHbIE IPUOOPSI,
AJIEKTPOOCBETUTENIbHBIE IIPUOOPBI, T'aJIbBAaHUKA.

11 KJIACC
Pasznen 4. DiieKTpoAMHAMUKA (UCHOIb306AHUE 8UOCOMAMEPUAITIONE).

Tema 3. Maznummnoe none. I1eKmpoOMaACHUMHAA UHOYKYUA

[TocrositHHple MarHuThl. B3aumopelicTBHE NOCTOSHHBIX MAarHUTOB. MaruuTHoe IoJie.
Bekrop marautHoM uHAYKIMU. [[pyuHIUIT Cyneprno3uiui MarHUTHBIX ToJied. JIMHUKM MarHUTHOM
nHAyKuuu. KapTuHa TuHUN MarHUTHOM MHIYKIIUMU T10J1S1 HOCTOSIHHBIX MarHUTOB.

MarsuTHO€E MoJie MPOBOJHUKA ¢ TOKOM. KapTuHa JIMHMA WMHAYKIMM MAarHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO IPOBOJHUKA U 3aMKHYTOTO KOJIBLEBOIO MPOBOJAHHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBre NPOBOIHUKOB C TOKOM.

Cuna Amrnepa, €€ MOyJIb U HAlpaBIICHUE.

Cuna JlopeHua, e€ Moaylnb M HampalieHHE. JIBMKEHUE 3apsHKEHHOM YacTHUlLbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopenia.

SIBneHue BNEKTPOMAarHUTHOM HMHAYKIUU. [lOTOK BekTOopa MarHUTHOM HMHAYKLUU.
DNEeKTPOABMKYIIAS CUJIa UHAYKIIMHU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIMN Dapajes.

BuxpeBoe snexTpuueckoe mose. DIEKTPOJBHKYILAS CUla UHAYKIUU B TIPOBOJHUKE,
JBUKYILIEMCS IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM MOJIE.

IIpasuiio Jlenna.

NHnykTUBHOCTD. SIBJIE€HNE CAMOMHAYKIMH. DIEKTPOIBHKYILAsA CUIJIa CAMOUHTYKIIUH.

DHeprusi MarHUTHOTO MOJIsI KATYIIKK C TOKOM.

DNEeKTPOMarHuTHOE TOJIE.

TexHuueckue YCTpPOICTBA W MPAKTUYECKOE MPUMEHEHUE: TIOCTOSHHbIE MAarHUThI,
AJIEKTPOMArHUTHI, 3JIEKTPOJBUTATENb, YCKOPUTEIN IE€MEHTAPHBIX YaCTHUIl, UHIYKIIMOHHAS ME€Yb.
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Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I10JIEM.

JIMHUM MHIYKIMY MarHUTHOTO TOJISL.

B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrmepa.

[HerictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOW HHIYKIINH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOJBHKYIIEH CHUJIbl UHAYKIUU OT CKOPOCTH M3MEHEHHUS MarHUTHOTO
IIOTOKA.

SIBneHne CaMOMHIYKIUN.

Paznen 5. Kosiebanusi M BOJIHBI (CRONb306aAHUE 6UOCOMAMEPUATIOE).

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbsle KONEOAHUS

Konebarenbnast cucrema. CBoOOJHBIE MeXaHMUYecKue KoJyiebaHus. [apMoHHueckue
koneOanus. Ilepmon, uwacrora, ammautyga U (a3a koneOanuil. IIpyXMHHBII MasTHHK.
Maremaruueckuii MaITHUK. Y paBHEHHE rapMOHUYECKUX KoseOanuii. [IpeBparienue snepruu npu
rapMOHUYECKHUX KOJIEOaHUSIX.

Konebatenpubiii koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJICOAHWUS B HICATHBHOM
KoJeOaTelbHOM KOHType. AHAJIOTUS MEXKIy MEXaHWYeCKUMU M AIIEKTPOMArHUTHBIMHU
konebanusMu. @opmyna ToMcoHa. 3aKOH COXpaHEHHS SHEPTUU B UACATHLHOM KOJeOaTelbHOM
KOHTYPE.

[IpencraBneHue o 3aTyxarolMX KojeOaHUSIX. BBIHYXJICHHbIE MEXaHUYECKUe KoJeOaHMs.
Pe3onanc. BelHyX/1eHHBIE 3JIEKTPOMAarHUTHbBIE KOJIEOaHHUs.

[Tepemennbiii Tok. CUHYCOMJATBHBIA MEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUIMTYIHOE U IEHCTBYIOIIEE 3HAYCHUE CUIIBI TOKA W HANIPSDKCHHUS.

Tpanchopmarop. IlpousBoacTBo, mepemaya M MOTPeOIECHUE SICKTPUUCCKON SHEPTUH.
OKOJIOTUYECKHE PHUCKH IIpU MPOU3BOACTBE AIEKTpo3Hepruu. KynbTypa wHcnonab3oBaHUS
IEKTPOIHEPTIUH B NOBCEAHEBHON XKU3HU.

TexHudyeckue yCTpONCTBA M IIPAKTHYECKOE IPUMEHEHME: JJICKTPUYECKUN 3BOHOK,
TeHEepaTop NEPEMEHHOIO TOKA, JIMHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTenbHOM CUCTEMBI (IPYXUHHBIN WM MaTeMaTHYeCKHi
MasITHUK).

Habmronenue 3aTyxaromux KoueOaHuii.

HccnenoBanue cBOMCTB BBIHYKICHHBIX KOJICOAHU.

HaGnronenue pezoHanca.

CB0060AHBIE IEKTPOMArHUTHBIE KOJIeOaHMS.

OcumsuiorpaMMbl  (3aBUCUMOCTH  CHJIBI  TOKAa M HAaNpsDKEHUs OT BPEMEHH) Ui
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3oHaHCc mpu MOCI€10BAaTEIBHOM COEIMHEHUM PE3UCTOPA, KATYIIKH WHAYKTUBHOCTH U
KOHJIEHCATOPA.

Monens JIMHUY 3IIEKTPOIIEpeIauH.

Tema 2. Mexanuueckue u 371eKmpoMazZHuUmMHble 60JIHbL

MexaHn4yeckue BOJIHBI, YCIOBHA pacnpoctpadeHus. [lepuon. CkopocTs pacnpocTpaHEeHUs
U januHa BosHBL [lomepeunble W MpojoJbHbIE BOJIHBL. MHTepdepeHuus u nudpakuus
MEXaHUYECKUX BOJIH.

3Byk. CropocTb 3ByKa. [ poMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.
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DNEeKTPOMAarHUTHbIE BOJIHBI. Y CIOBUS H3JIYYEHHS DJIEKTPOMAarHUTHBIX BOJH. B3aumuas
opueHTtanus BekTopos E, B, V B anexkrpomarauTtHoii BoaHe. CBONCTBA 3I€KTPOMAarHUTHBIX BOJIH:
OTpakeHHe, TMpelioMJieHHe, mojsipuzauus, audpaxuus, uHTeppepeHuus. CKopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[lIkana 37€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE AIEKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHIHNBI pagroCBs3U U TeNeBUAcHU. Pagnookanus.

DNEKTPOMarHUTHOE 3arpsi3HEHNUE OKPYKAIOLIEH CPEIbl.

TexHuueckre yCTpOCTBa M MPAKTUYECKOE MPUMEHEHHE: MY3bIKAIbHBIE WHCTPYMEHTHI,
YIBTPA3BYKOBAsl JMArHOCTUKA B TEXHHUKE W MEIULIUHE, pajap, PaaIdoNpUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBU-mneus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHUE TIOTIEPEYHBIX U MPOIOJIbHBIX BOJIH.

Konebmtomeecs Teao Kak HICTOYHUK 3BYKa.

HaGnronenue oTpakeHus U nMpeaoMIIeHUs MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHnu U Juppakiiui MEXaHUUECKHUX BOJIH.

3BYKOBOMW PE30HAHC.

HaGnronenne CBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOW W YacTOTOU
KoJIeOaHUH.

HccnenoBanve  CBOWMCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPaXCHHE, MPEIOMIICHHE,
noJisipu3anus, AMQpakuus, uHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonuHeiiHOe pacpoCTpaHEeHUE CBETa B OJJHOPOJIHOM cpefe.
JIyd cBeta. Toue4yHBII ICTOYHUK CBETA.

OtpaxkeHne cBeTa. 3aKOHBI OTpakeHHs cBera. [locTpoeHME HM300paKEHH B TUIOCKOM
3epKaje.

[Ipenomsienne cBeta. 3aKOHBI TpeEIOMJICHUsS cBeTa. AOCOMIOTHBI  TOKas3aTelb
npenomieHus. [losHoe BHyTpeHHee oTpaxeHue. lIpefenbHbI yrojl MOJHOTO BHYTPEHHErO
OTpaKeHHUS.

Jucnepcus cera. CroxkHbIA cocTaB Oenoro ceera. L[Ber.

Cobuparonue u pacceuBarolue JuH3bI. ToHkas mnuH3a. DOKYyCHOE paccTOsHUE W
OnTHYECKas cuiia TOHKOU JMH3BIL. [locTpoeHne n3o0pakeHuii B COOMPAIOIIUX U PACCEUBAIOLINX
nuH3ax. PopMyna TOHKOU JUH3bL. Y BEIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUYECKON OITUKH.

BonnoBas omntuka. Wutepdepenums cBera. KorepeHTHbIE HCTOYHHMKH. Y CIIOBHUSA
HaOIOICHUS] MAKCHUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT JBYX CHH(]A3HBIX
KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakuust cera. JudpakuuoHHas pemiérka. YcilIoBHe HAOMIOACHHS TJIaBHBIX
MaKCHUMYMOB TIpH MaICHUU MOHOXPOMATHUYECKOTO CBEeTa Ha AU(PPAKIUOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

Texnuyeckne ycTpoicTBa M MPAKTUYECKOE MPHUMEHEHHUE: OYKH, Jyma, Qoroamnmapar,
MPOEKIIMOHHBIN anmnapaT, MUKPOCKOTI, TEJIECKOI, BOJJOKOHHAs ONITHKA, TU(paKIInOHHAs peIIETKa,
MOJISIPOU L.

Jemoncmpayuu

[IpsiMonMHENHOE paclpoCTpaHEHUEe, OTpPaKEHUE M MperoMiieHHe cBera. OnTuyeckue
pUOOPBHL.

[TonHoe BHyTpeHHEe oTpaxkeHrne. Moiens CBETOBOIA.

HccnenoBanue cBOWCTB N300paKeHH B TMH3AX.

Mogenu MUKpOCKOMa, TEIECKOIA.

Habmonenue nuaTepdepeHmnnn cera.
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Hab6monenue nudpakiuu ceera.

Habmonenue nucnepcun cBera.

[Tony4yenue cekTpa ¢ HOMOILBIO PU3MBI.

[Tomy4yeHue criekTpa ¢ HOMOIIBIO AU(PPAKITHOHHON PEHIETKH.

Habmoienue nossipu3aium cBeTa.

Pazgen 6. OcHoBbI cHenuajJbLHOW TEOPUU OTHOCHTEJIbHOCTH (UCHONb306AHUE
sudeomamepuanos).

I'pannubl IPUMEHUMOCTH KJIACCUYECKOM MeXaHUKH. [locTymaTel cnenuanbHOM TEOpHUH
OTHOCHUTEIIBHOCTH: HHBApUAHTHOCTb MOJIYJs CKOPOCTH CB€Ta B BaKyyme, IIPUHLUII
OTHOCUTEJILHOCTH DWHIITENHA.

OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMeJJIEHNE BPEMEHH U COKPAILEHHUE JTUHBI.

DHeprus U UMIYNbC PEIITUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ SJHEPIUEN U UMITYJIBCOM PENITUBUCTCKON YaCTUIbl. DHEPrus MOKOSL.

Paznean 7. KBanroBasi pusuka (ucnonvzosanue eudeomamepuaos).

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®otonsl. Gopmyna [Tnanka cBsi3u 3HEpruu POTOHA C €ro YACTOTON. DHEPrus U UMITYIIbC
doToHa.

Otkpeitne u wuccnegoBanue ¢orodpdexra. Onwvitel A. I. CromeroBa. 3aKoHBI
dboTtorddekra. YpaBuenue DitnmreitHa as hotoddpdexra. «KpacHas rpanuma» Gorodddekra.

HaBnenune cBeta. OneiTe [1. H. JIeOenena.

XUMHYECKOE IEUCTBUE CBETA.

Texnuyeckne yCTpoHCTBa M NPAaKTUYECKOE NpUMEHEHHue: (OTOAIEMEHT, (OTOAATUHK,
CoJIHeUHas Oatapesi, CBETOUO.

Jlemoncmpayuu

®doTo3(PexT Ha yCTaHOBKE C IMMHKOBOW TIJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodddexTa.

CBeTOINOI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mogenb aroma Tomcona. OnbiThl Pesepdopaa nmo paccesHuro o -dactuil. [lmanerapHas
mozens aroma. [loctymnatel bopa. M3nyuenue u norsomienue GOTOHOB MpU MEPEXoje aroma ¢
OJIHOTO YPOBHS SHEPrUu Ha pyroil. Buasl cnektpoB. CekTp ypOBHEN 3HEPIUU aTOMa BOJIOPO/IA.

BosHoBbIe cBoiicTBa yactull. Bosinbl ne bpoiinsa. KopnyckynsspHO-BOJIHOBON Ayaan3M.

CHOHTaHHOE U BBIHYXJICHHOE U3TyYEHUE.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIEKTPAJbHbI aHaIU3
(ciekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTE.

Jlemoncmpayuu

Mogenb omnbiTa Pezepdopna.

Onpenenenre JUIMHBI BOJHBI J1a3epa.

Habmtoenne nuHeHyaThIX CIIEKTPOB M3ITYyUCHUS.

Jlazep.

Tema 3. Amomnoe aopo

DKCHEPUMEHTHI, JOKA3bIBAIOIINE CI0KHOCTh CTPOCHHUS A/ipa. OTKphITHE paJUOAKTUBHOCTH.
OmnsiTel Pesepdopnaa o onpeneneHuio coctaBa paaAMoakTUBHOTO u3nydeHus. CoiicTBa anbda-,
Oera-, raMMa-u3nydeHus. BiusHue paInoakTUBHOCTH Ha >KUBBIE OPTaHU3MBI.

OTkpeiTHE IPOTOHA U HeTpoHa. HykimonHas monens sapa ['eiizenOepra—Banenko. 3apsia
anpa. MaccoBoe uucio aapa. M3otomnsl.
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Anbda-pacniag. DICKTPOHHBIA M MO3UTPOHHBIA OeTa-pacnaa. ['amMma-uznydenne. 3aKOH
PaZvoaKTUBHOIO pacraja.

DHeprus cBA3M HYKJIOHOB B sizipe. SnepHbie cuiibl. Jledekt Maccsl sapa.

SnepHble peakuuu. Jlenenue U CUHTE3 SAEP.

Snepusiii  peaktop. Tepmosimepubiii cunte3. IIpoOneMbl W TNEPCIEKTUBHI  SIEPHOM
SHEPreTUKU. JKOJIOTUYECKUE aCIEKThI IEPHOI 3HEPTreTUKU.

OnemeHTapHble yacTUIbl. OTKPBITHE TO3UTPOHA.

Metoabl HAOIIOACHNUS U PETUCTPALIUH SIIEMEHTAPHBIX YaCTHII.

OynnameHTaIbHBIE B3auMoAecTBUS. EqnHCTBO (hr3ndeckoii KapTHHBI MHpa.

Texnuueckue ycTpolcTBa U NMPAKTUYECKOE NMPUMEHEHHE: J03UMETp, Kamepa BuibcoHa,
SJIEPHBIN PEaKToOp, aToMHast OomoOa.

Jlemoncmpayuu

CuéTYrK HOHU3UPYIOIIUX YACTHII.

Pazgen 8. DiemeHTHI  acTpoHOMHM U acTpopu3MKM  (ucnonv3zoeanue
sudeomamepuaos).

Dranbl pazBuThs acTpoHoMuH. [IpukiiagHoe 1 MUPOBO33PEHUECKOE 3HAUCHUE ACTPOHOMUU.

Bun 3Bé31H0T0 HebOa. Co3Besnus, ipKue 3BE3IbI, INIAHETHI, UX BUANMOE JIBUKCHHUE.

ComHeyHas cucTeMa.

Counnne. ConHeuHast akTUBHOCTh. Mcrtounuk sHeprum ConHua W 3BE3A. 3BE3NBI, HX
OCHOBHBIE XapaKTEPUCTUKH. JlarpaMmMa «CIeKTPaIbHBIA KJIACC — CBETUMOCTBY. 3BE3/bI TJIABHOU
MOCJIEAOBATEILHOCTH.  3aBHCUMOCTh  «Macca — CBETHMOCTb» IS 3BE3]  IJIaBHOU
MOCJe0BaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE3M. CoBpeMEHHBIE TMIPEACTABICHUS O
MPOUCXOKACHUH ¥ 3BoJtorrK CoJIHIIA 1 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Muneunsiii [1yte — Hama [Nanaktuka. [lonoxenue u apmxenne Connua B ["anaktuke. Tumbl
ranakTuk. PaguoramakTuku u kBazapbl. YEpHBIE IBIPHI B sApax rajJakTHK.

Bcenennas. Pacmmpenne Bceenennoil. 3akon Xa0606ma. PaszOeranume ramaktuk. Teopus
Bosbiioro B3peiBa. PenkTOBOE M3ITydEHHE.

Macmrabnas cTpykrypa BeenenHoii. MeraranakTuka.

Hepeménnpie mpo06ieMbl aCTpOHOMUH.

O6o0maroniee NnoBTOpeHne

Ponp ¢u3umkMm M acTpoHOMHH B SKOHOMHMYECKOW, TEXHOJIOTHYECKOM, COIMATBHOU H
ATUYECKOH cepax MesTeTbHOCTH YEIOBEKa, POJIb U MECTO (DU3UKH U aCTPOHOMUHM B COBPEMEHHOM
HaydHOW KapTHHE MHpa, poJib (u3nyeckodl Teopun B (GOPMHPOBAHUU TMPEACTABICHHH O
(bU3UYeCKON KapTHHE MHpa, MECTO (PU3MYECKON KapTHHBI MUpa B OOIIEM PsIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUI O MPUPOIE.

MexnpeaMeTHbie CBSI3H

N3yuenune kypca ¢usuku 06a3zoBoro ypoBHS B 11 kiacce OCyIIECTBISIETCS C Y4ETOM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBfA3€H € KypcaMH MaTeMaTUKHU, OHOJOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

MeosicnpeOomemnuvle nouamusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHWE, HAy4YHBIH (pakT, rumoTe3a, (Qu3ndeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOAEeHUE,
SKCIIEPUMEHT, MOJICTTMPOBAHUE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: pelieHHe CUCTEMBbl YpaBHEHHM, TPUTOHOMETpUYECKHE (YHKIIMH: CHUHYC,
KOCHHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXAECTBO, BEKTOPbHI M HUX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIE DIEMEHTAPHBIX (DYHKIUH,
MIPU3HAKU TI0I00US TPEYTOJIBLHUKOB, OMIPEIEIeHHE TUIOIIAIN TUIOCKUX QUryp U 00bEMa Ted.

buonocus: snekrpudeckue sSBICHUS B )KUBOM MPUPOJIE, KOeOaTeIbHbIE IBUKEHUS B dKUBOU
MPUPO/JIE, ONTUYECKUE SIBJICHUS B KUBOU NPUPOJE, NEHCTBUE paaralliy Ha )KUBbIE OPraHU3MBI.
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Xumus: CTPOCHHE AaTOMOB M MOJIEKYJ, KPUCTaJUIMYECKass CTPYKTypa TBEPABIX Tell,
MeXaHU3MBbI 00pa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CTIEKTPAIbHBIN aHAIH3.

l'eoepaghus: MarHuTHBIE TOJIFOCA 3E€MIIM, 3AJI€KH MAarHUTHBIX PyaA, GOTOCHEMKA 3eMHOM
IIOBEPXHOCTH, IIPEACKA3aHNE 3EMIICTPACECHUN.

Texnonozusn: TUHUM DIEKTPOIEPENAd, T€HEPATOP MEPEMEHHOIO TOKA, JJIEKTPOJBUIaTEIIb,
UMHIYKLIMOHHAs Ie4yb, pajap, paJuoONpUEMHUK, TEJIeBU30p, aHTeHHa, TenedoH, CBY-neus,
MIPOEKIIMOHHBIN armnapar, BOJIOKOHHAs ONITHKA, COJIHEYHas! OaTapes.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydebHOTO Tpenmera «DPu3nMKa» Ha ypOBHE CpeaHEro oOIIero oOpa3oBaHM
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOIMX  JIMYHOCTHBIX,
MCTAIIPCAMCETHBIX U IPCAMETHBIX O6pa30BaTeJII>HI>IX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIM9HOCTHBIE Pe3yabTaThl OCBOCHHS y4eOHOTro mpeamera «Du3nKa» IOJHKHBI OTPAKATh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3WTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IIEHHOCTSM POCCHMCKOTO  OOIIeCTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpamIaHCKOro BOCIMTAHUSA:

cOPMHUPOBAHHOCTh TPAKIAHCKOW TO3WIHMK  OOydJaromerocs Kak akTHBHOTO H
OTBETCTBEHHOT'O WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPAJIUIAOHHBIX OOMEYCTIOBEYCCKIX TYMAHUCTHUYSCKUX M JIEMOKPATHYCCKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIHLHOCTh B WHTEPECax TPakJaHCKOTO OOIIeCTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIbHON OpraHU3aIliH;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMH WHCTHTYTAMH B COOTBETCTBHH C HX
(GYHKIUSMU ¥ Ha3HAYCHUEM,

TOTOBHOCTh K TYMaHUTApHOU U BOJIOHTEPCKOH NIESITETHHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMSI:

c(hOopMUPOBAaHHOCTh POCCUICKOMN TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTIDKEHHSIM pPOCCHHCKUX
Y4E€HBIX B 00J1aCTH (PU3UKHM M TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHUS;

CIOCOOHOCTh OIICHUBATH CUTYAIIMIO U IPUHUMATh OCO3HAHHBIC PEUICHUS, OPUCHTHPYSCh HA
MOPabHO-HPaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ICSITEIBHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MIOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYAsi ICTETUKY HAYYHOTO TBOPUYECTBA, MPHUCYIIETO
¢bu3nveckoit HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEPEC K pa3inyHbIM chepaM mpodecCHOHANTBHOM IATEIILHOCTH, B TOM YHCIIC CBSI3aHHBIM
¢ (u3MKOW M TEXHHKOW, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP Oyaymieil mpodeccun u
peann30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC IIJIaHBI,

TOTOBHOCTh M CIOCOOHOCTh K 00pa3oBaHHUIO U caM000pa3oBaHHIO B obOjactu (U3MKHU Ha
MPOTSHKEHUH BCEH KU3HU;

6) 3K0JIOrHYeCKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh IKOJIOTMYECKON KYIBTYphl, OCO3HAaHHE TIJI00ATBLHOTO XapakTepa
AKOJIOTHYECKUX MPOOIEM;

TJTAHUPOBAHUE U OCYILIECTBICHUE JEHCTBHI B OKpY KaIOIIEH cpelie Ha OCHOBE 3HAHUS IIeeit
YCTOWYHMBOTO Pa3BUTHS YEIIOBEUECTBA;

paciiupeHue OmbITa JIEATEIBHOCTH OKOJOTMYECKOW HAMpaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHHUM 10 (PU3UKE;
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7) HEeHHOCTH HAYYHOT 0 MO3HAHUS:

c(OPMHUPOBAHHOCTh ~ MHUPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3HUECKON HAYKH;

0CO3HAHME IIEHHOCTH HAYYHOU NESTEIHLHOCTH, TOTOBHOCTH B MPOIIECCe M3YUEHUS (PU3UKU
OCYIIECTBISTH MPOEKTHYIO U UCCIIENOBATEIBCKYIO ACATEIbHOCTh HHANBUIYAILHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3naBaTebHbIE YHHMBeEpPCAJbHbIE YUeOHbIE el CTBUS

ba3oBble jornueckue qelcTBU:

CaMOCTOATENIbEHO (DOPMYIHPOBATh M aKTyaIH3UpOBATh MpoOIEeMy, paccMaTpuBaTh &
BCECTOPOHHE;

OTIPENIETISATh 1EH ACSITEIIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUHU UX TOCTIDKCHUS;

BBIABJIATH 3aKOHOMEPHOCTHU U IMTPOTHUBOPECUUA B PAaCCMATPHUBACMBIX (1)I/I3I/I‘-ICCKI/IX SIBJICHUAX

pa3pabaThIBaTh TUIAH PEIICHHS MPOOJIEMBI ¢ YIETOM aHAIIN3a UMEIOIINXCS MaTepUaIbHBIX U
HEMaTEepHUaJIbHBIX PECYPCOB;

BHOCHUTH KOPPCKTUBBI B ACATCIBHOCTb, OLCHUBATH COOTBCTCTBUC PC3YJIIbTATOB LCIIAM,
OLCHUBATb PUCKU HOCH@}ICTBI/Iﬁ JACATCIIBHOCTH,

KOOPJIMHUPOBATh W BBHIMOJHATH pPadOTy B YCJIOBHSX pEabHOTO, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICUCTBUS;

pa3BUBaTh KPCATUBHOC MBIIIJICHUEC MIPU PCIICHUUN JKU3HCHHBIX npo6neM.

Ba3oBble ucciienoBare/bCKue 1eiCTBUSA:

BJIAJACTH H&y‘lHOﬁ TepMHHOHOFHefI, KIIDYEBBIMU IIOHATUAMHU U METOAAMU CI)I/ISI/I‘—IeCKOf/i
HayKH;

BJIQJIETh CIIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOMCKY METOJIOB PELICHUS
3a/1a4 (PU3UYECKOro coAep KaHusl, TPUMEHEHUIO Pa3IMYHBIX METOJIOB [TO3HAHUS;

BIIQJICTh BUJAMH JCSITEIBHOCTU IO IOJYYEHHWIO HOBOTO 3HAHMS, €ro WHTEpPIpEeTallu,
peoOpa30BaHMIO U TPUMEHEHHUIO B PA3JIMYHbIX YIEOHBIX CUTYAIUAX;

BBISIBIISITh IIPUYMHHO-CJIEICTBEHHbIE CBSI3M U aKTyaJlM3UpOBaTh 3ajlauy, BbIABUIaTh
rUNoTe3y e€ peuieHus, HaX0IUTh AprYMEHTBI JJIs I0Ka3aTeIbCTBA CBOUX YTBEPKIACHUI, 3a]1aBaTh
napaMeTpsl U KPUTEPUU PELICHUS;

aHAJIM3UPOBATH MOJTYUYCHHBIE B XO/I€ PEILICHUs 3a]]aul Pe3yabTaThl, KpUTHUECKU OLICHUBATh
UX TOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

CTaBUTH U (GOPMYIHPOBATH COOCTBEHHBIE 33/1a4ul B 00pa30BaTeIbHON ACITEIbHOCTH, B TOM
qyclie IPU U3YUYECHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUYECKYIO 00IACTh KU3HEACITEIbHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC UJI€H, IIpe/yIaraTh OPUTHHAIbHBIEC TOAXO0AbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 332U, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ undopmanmeii:

BIIJIETh HABBIKAMU MOJy4eHHUs WHGpOpManuud (GU3NYECKOTO COAEPKAHUS U3 UCTOYHUKOB
pa3HBIX THUIOB, CaMOCTOSITENIBHO OCYHIECTBISATH IOUCK, AaHaIM3, CHUCTEMATH3alHI0 U
WHTEPIPETAINI0 HHPOPMAIH Pa3TUYHBIX BUJOB U (OPM MpeacTaBICHUS;

OIICHUBATh JJOCTOBEPHOCTHh MH(OPMAIIHH;

HCIO0JIb30BaTh CpeACcTBa MH(POPMAITMOHHBIX K KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B PEILICHUU
KOTHUTHBHBIX, KOMMYHUKATHUBHBIX M OPraHU3allMOHHBIX 3a7ad C COONOJIEHHEM TpeOOoBaHUMN
APrOHOMUKH, TEXHUKHA OE30MaCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHUS, MPABOBBIX M ITHUYECKUX
HOPM, HOPM HH(POPMAIIMOHHOM 0€30MacHOCTH;
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CO3/1aBaTh TEKCThl (PU3MYECKOTO COACpKAHUSA B PA3IUYHBIX QopMmarax ¢ yd4éTom
Ha3zHa4YeHUs HHPOPMALIUH U LIEJIEBOH ayIMTOPUH, BEIOUPAst ONTUMAIbHYIO (DOPMY IPEICTaBICHUS
Y BU3yaJIU3alUU.

KoMmMmyHukaTHBHBIe YHUBepcaIbHbIe y4eOHbIe 1eCTBUSA:

OCYIIECTBIISTH OOIIEHHE HA YPOKaX (PM3UKU M BO BHEYPOUHOU JEATEIHHOCTH;

pacrno3HaBaTh NPEANOChUIKY KOH(MIUKTHBIX CUTYallui U CMATYaTh KOH(INKTHI,

Pa3BEPHYTO M JIOTHYHO M3JIaraTb CBOK TOYKY 3pEHHUs C MCIOJIB30BAHUEM S3BIKOBBIX
CPEICTB;

[IOHUMATh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON U HHIUBUIYAJIbHON pabOThI;

BBIOMpATh TEMATHKY W METOJIbI COBMECTHBIX IEHCTBUH C y4€TOM OOLIMX HMHTEPECOB H
BO3MOKHOCTEN KaKJI0OTO WICHA KOJIJIEKTHBA;

NIPUHUAMATh I€JIM COBMECTHOM JEATEIBHOCTH, OPraHHU30BBIBaTH U KOOPAWMHHPOBATH
JNEUCTBHS 10 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JCHMCTBUMN, pacpeaeATh POJIA C yY4ETOM MHEHUN
Y4aCTHUKOB, 00CYXJaTh pe3ylIbTaThl COBMECTHON PabOTHI;

OIIEHMBATh KaYeCTBO CBOETO BKJIA/Ia M KaKJIOTO YYaCTHHKA KOMaH[bl B OOIIMHA pe3yibTatr
10 pa3pabOTaHHBIM KPUTEPHUSIM;

IpeJiaraTb HOBBIE MPOEKTHI, OLEHWBATh WJAECH C NMO3WIHWH HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHIECTBJIATh IO3UTHBHOE CTPATErMYECKOE TOBEACHHE B Pa3IMYHBIX CHUTYalUsX,
MPOSIBIIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIC YHUBEpCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

Camoopranuszanms:

CaMOCTOSITENIbHO OCYILECTBIISITh IO3HABATEIbHYIO JEATEIbHOCTh B 00JacTU (QU3UKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (GOPMYIHPOBATH COOCTBEHHBIE 3a1a4H;

CaMOCTOSITENIbHO COCTABJISTh IJIaH pEIIeHUs PAacyETHBIX M KadeCTBEHHBIX 3a/lad, IJIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl € y4€TOM HMMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHUI;

JTaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;

paciupsaTh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANIOYTCHUH;

JieNlaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATh MIPUOOPETEHHBIN OTIBIT;

Croco0CTBOBATH (POPMUPOBAHUIO U MTPOSBICHUIO IPYIUIIUU B 007acTU (PU3HKH, TOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHbD.

CaMOKOHTPOJ1b, SMOLIMOHAIbHBIN HHTEJJIEKT:

JaBaTh OLIGHKY HOBBIM CHUTYyallMsiM, BHOCHUTh KOPPEKTHBBI B JESATEIHHOCTH, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB IIEIISM;

BIIaJIETh HABBIKAMU IMO3HABATEIHHON peIeKCHuu KaKk 0CO3HAHUS COBEPILIAEMbIX IEHCTBUN U
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA,

WCIOJIb30BaTh MPHUEMBI peIeKCHU ISl OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIIeHU sI;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 110 UX CHHXKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MIPUHUMATD ce0sl, MTOHUMAas CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTYMEHTBI APYIUX [IPU aHAIU3E PE3YJIbTATOB ACSITEIbHOCTH;

MpHU3HABATh CBOE MPABO U MPABO APYrUX HA OIMIUOKH.

B mporecce n0oCTIKEHUST TUYHOCTHBIX PE3YNIbTaTOB OCBOCHUS MPOTPAMMEI 1O (PU3UKE IS
YPOBHSI CpeHEro 00IIero o0pa3oBaHus y O0Oy4YaIOUIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
WMHTEJUIEKT, IPeanoararomui chopMUPOBAHHOCTD:
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CaMOCO3HaHUS, BKJIIOYAIOIIEr0 COCOOHOCTh TOHMMATh CBOE SMOLIMOHAIBHOE COCTOSHHE,
BHJICTh HAMPABIICHUS Pa3BUTHsI COOCTBEHHOM SMOIIMOHAIBHON Cephl, ObITh YBEPEHHBIM B ceO€;

CaMOPETYIMPOBAHNS, BKIIFOYAIOIIETO CAMOKOHTPOJIb, yMEHHE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJICHHE, CIIOCOOHOCTh aJanTHPOBATHCS K AMOLMOHAIBHBIM U3MEHEHHSIM U TIPOSIBIISATh
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBALMHU, BKJIIOYAIONICH CTPEMIICHHE K JOCTM)KEHHUIO LEIH M YCIEeXy,
ONITUMU3M, HHUIIMATUBHOCTh, YMEHHUE JICHCTBOBAThH UCXOIS1 M3 CBOMX BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOMIEH CHOCOOHOCTh TMOHMMATh 3MOIIMOHAIBFHOE COCTOSHUE JPYTHUX,
YUUTBIBATH €TO MPH OCYIIECTBICHUH OOLICHNUS, CTIOCOOHOCTH K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COLIMAIBHBIX HABBIKOB, BKJIFOUYAIOIINX CIIOCOOHOCTH BBHICTPAMBATh OTHOIIEHUS C IPYTUMHU
JIOABMU, 3200 THTHCS, POSBIISATE HHTEPEC U Pa3perIaTh KOHPIUKTHI.

HNPEIMETHBIE PE3YJIBTATHI

K xoniy obyuenus B 10 kiaacce npeaMmeTHble pe3yabTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

JEMOHCTPUPOBATh HA MpHUMEpax pojib U MECTO (U3UKH B (POPMHPOBAHHM COBPEMEHHOMU
Hay4YHOW KApTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B NMPAKTUUYECKON
NeSATEIILHOCTH JIFOJIEH;

YUUTBHIBATh FPAHULIBI IPUMEHEHUS U3YUEHHBIX PU3NYECKUX MOJIENIeH: MaTepuaibHas TOUKa,
MHEepLHabHasl CUCTeMa OTCcU€Ta, aOCOIOTHO TBEPIOE TEJO, UACATBHBIN ra3, MOJEIH CTPOEHUS
ra3oB, KUAKOCTEN U TBEPIABIX TEJ, TOUCUHBIA DJIEKTPUUECKUHN 3apsii NpU peuieHuH QU3HUEeCKUx
3azay;

pacro3HaBaTh (HU3WYECKUE SBJICHUS (TMPOIECCHI) U OOBSICHATh WX HA OCHOBE 3aKOHOB
MEXAaHHUKH, MOJICKYJISIPHO-KMHETHYECKOM TEOPHM CTPOEHHUS BEUIECTBA M DJIEKTPOJWHAMHUKU:
PaBHOMEPHOE U DPABHOYCKOPEHHOE NPAMOJUHENHOE [JBM)KEHUE, CBOOOJHOE NaJeHUe Tell,
JBYDKEHUE 110 OKPYKHOCTH, HHEPLUS, B3aUMOICHCTBHE Tel, U Py3us, OpOyHOBCKOE ABUKEHHUE,
CTPOEHHUE KUAKOCTEH U TBEPABIX Tell, U3MEHEHUE 00bEMA TeJl IPU HarpeBaHUM (OXJIAXKJICHHUH),
TEIUIOBOE PAaBHOBECHE, HCIAPEHHE, KOHACHCALUs, IUIABJICHUE, KPUCTAJUIM3ALMs, KUIICHHE,
BIIQXKHOCTB BO3/yXa, TOBBIIIECHUE IAaBICHUS a3a IIPU €0 HarpeBaHNUU B 3aKPBITOM COCYJIE, CBS3b
MEXAY [apaMeTpaMU COCTOSIHMS ra3a B M30IIpoLeccax, MIEKTpU3alus Tell, B3aUMOJEHCTBUE
3aps0B;

ONMCBIBATh MEXAaHUYECKOE ABMKEHHE, UCIOJb3ysd (U3UUYECKUE BEIMYMHBI: KOOPAMHATA,
IIyTh, IEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CWIA, UMIYJIbC Tejla, KHHETHYECKas
SHEprus, NOTEHLHAIbHAs SHEPrus, MexaHudeckas paboTa, MEXaHHYecKass MOIIHOCTb; IpHU
ONMCAHUU MPABUIBHO TPAKTOBATh (PU3NUECKUI CMBICI UCIOIb3YEMbIX BETMUUH, X 0003HAUECHUS
U eIMHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME TAHHYIO (PU3MUECKYIO BEIMYUHY C JPYTUMHU
BEJIMYMHAMHY;

ONMCHIBATh H3YYEHHBIE TEILUIOBBIE CBOWCTBA TEl M TEIUIOBBIE SBJICHMS, WCIIOJb3Ys
¢u3nyeckue BeNMYMHBL: JaBJICHME TIa3a, TeMIeparypa, CpelHsAs KHHETHYecKash SHEeprus
Xa0TUYECKOTO JIBUKEHHUS MOJIEKYJ, CPEOHEKBAaApaTU4Has CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3Heprus, padora rasa, K03(h(QUIHUEHT MOJIEe3HOTO0 AECUCTBHS TEMJIOBOTO
JIBUTaTelIs; IPU OMUCAHUM MTPABUIILHO TPAKTOBATh (PU3MUYECKHUI CMBICIT UCIIOJIb3YEMBIX BEIUYHH,
ux OoOO3HAUEHMs] W €IUHMILBI, HAXOJIUTh (OPMYJbI, CBS3BIBAIOIIME JAHHYIO (U3UYECKYIO
BEJIMYMHY C JPYTHMH BEJIMYMHAM;

OTIMCHIBATh M3YyYEHHBIE DJIEKTPUUYECKHE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE SIBICHUS
(mporieccsl), UCHOB3YS (PU3UUECKUE BETUUMHBL: AIIEKTPUUYECKUN 3apsijl, SJIEKTPUYECKOe IOJIE,
HanpspKEHHOCTh  IMOJIA, MOTEHIMAJ, pa3HOCTb IIOTEHLUAIOB; IPU OINHUCAHUU IPAaBUIBHO
TPAaKTOBaTh (PU3MUYECKHH CMBICT MCIIOJIB3YEMbIX BEJIWYMH, WX O00O3HAueHUs M EIUHULIBL
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMUUHY C APYTMMU BETHUUHAMU;
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aHATM3UPOBATh (PU3MUYECKHE TMPOLECCH M SIBICHHS, UCIONB3YS (U3NUYECKHE 3aKOHBI U
IPUHLMIBL: 3aKOH BcemupHoro taroteHus, |, |l u |1l 3axkonsr HbroToHa, 3aKkoH coxpaHeHus
MEXaHUYECKOM 3HEPruH, 3aKOH COXPAHEHUS MMITYJIbCa, IPUHLUII CYNEPIIO3ULIUU CUII, TIPUHLIUIT
paBHONPABUs MHEPLMAIBHBIX CUCTEM OTCUYETA, MOJEKYIIPHO-KUHETUUECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, [a30BbI€ 3aKOHBI, CBSA3b CPEAHEH KHUHETHUYECKONW SHEPIMU TEIUIOBOTO JBM)KEHUS
MOJIEKYJ C a0CONIOTHON TeMIIepaTypoid, MEepBBIH 3aKOH TEPMOJWHAMHKH, 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3aps/a, 3akoH KynoHa, mpu 3TOM pa3inyarh CIIOBECHYIO (OPMYITHPOBKY 3aKOHA,
€ro MaTeMaTU4eCcKoe BBIPAKEHHE U YCIOBUS (TpaHHIIbI, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MTPUHIUIIBI ACUCTBUS MAIIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pa3iauyaTth yCIOBHS UX O€30M1aCHOTO MCIIOJIb30BaHUS B IOBCEAHEBHON KU3HU;

OCYIIECTBIISITh MPSIMBbIE M KOCBEHHBIE HW3MEPEHUS (PU3MUECKMX BEIUYMH, TNPH STOM
BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEpEeHUs M HCHOJb30BaTh HM3BECTHBIE METOJbI OLIEHKU
MIOTPEITHOCTEN U3MEPEHUN;

HCCIIEI0BATh 3aBUCUMOCTH MEXAY (PU3NUECKUMH BEIIMYMHAMH C UCIIOJIb30BAHUEM MPSIMBIX
U3MEpEHUH, MpU 3TOM KOHCTPYMpPOBATh YCTAHOBKY, (DMKCHpPOBATh PE3YJIbTAaThl IOJTY4YEHHOM
3aBUCUMOCTH (PM3NYECKUX BEJTMYMH B BUJIE TaOIUI U IpaUKOB, JeaTh BBIBOIBL;

pemarb pacdy€THbIE 3aJauyd C SBHO 33JaHHOM (U3MUYECKON MOJIeNblo, HUCHOJb3Ys
(u3nyeckue 3aKOHbI U MPUHIIUIBI, HA OCHOBE aHAJIM3a yCJIOBUS 3a/1a4l BHIOMPATh (GU3NUYECKYIO
MOJI€Nb, BBIACHATH (U3NYECKUE BEIUYMHBI M (OpMYJbl, HEOOXOAMMBbIE Il €€ pelleHHus,
MIPOBOJUTH PACUEThl U OLICHUBATh PEAIbHOCTH MOJTyYEHHOTO 3HaYeHUsI PU3NUECKON BEIUUNHBI,

pelaTh KauecTBEHHBIE 33Jayd: BBICTPAWBATh JIOTMUECKH HEMPOTUBOPEUUBYIO IIEMOYKY
pPacCyXJIEHUI ¢ OTTOPOY HA M3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SBIICHNUS,

WCI0JIb30BaTh IIPU PEUICHUH YUEOHBIX 3a]]a4 COBPEMEHHbIE HH(DOPMAIIMOHHBIE TEXHOJIOTUU
IUIl TIOUCKA, CTPYKTYPUPOBAaHMs, HWHTEPHNpETallM M NpPEACTaBICHUs Y4eOHOW M Hay4dHO-
HOMYJISIPHON HH(POPMALIUH, TOJTyYEHHOH U3 Pa3IMYHbIX HCTOYHUKOB, KpUTUYECKH aHATU3UPOBATh
oJIy4aeMyro HH(OpMaInio;

MPUBOANUTH IPUMEPHI BKJIAZA POCCHUCKUX M 3apyOEkHBIX YUEHBIX-(U3MKOB B pa3BUTHE
HayKHd, 0OBSICHEHHUE ITPOLIECCOB OKPYKAIOLIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHUH;

UCIOJIb30BATh TEOPETUUECKHE 3HAHUS 110 (PU3MKE B MOBCETHEBHOM XKU3HU AJIs1 00ECTIeUeHUs
0€3011aCHOCTH MpHU OOpalleHUH ¢ MPUOOPaMHU U TEXHUUECKUMH YCTPONCTBAMH, Ul COXPAHEHUS
3JI0pOBbsI U COOJIFOJIEHHS HOPM 3KOJIOTHYECKOTO MTOBE/ICHUS B OKPYKAIOLIEH Cpeie;

pa0oTatrh B rpyIiie ¢ BHIIOJIHEHUEM PA3IMUHBIX COLUAIBHBIX POJICH, IJIaHUPOBATh PAOOTY
IpYyIIBbl, palMOHAIBHO paclpenesiaTh OO0f3aHHOCTM M IJJAHUPOBaTh JEATENBHOCTh B
HECTaHJAPTHBIX CUTYalUsAX, aJ€KBATHO OLICHMBATH BKJIAJ KaXKJOIO M3 YYaCTHUKOB IDYIIIBI B
peleHre paccMaTpuBaeMOi pOOIEMBI.

K koHiy o6ydenus B 11 kiacce npeaMeTHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpakaTb c(HOPMUPOBAHHOCTH y OOYUAIOIIMXCSl YMEHHIA:

JIEMOHCTPUPOBATh Ha MpPHUMEPax pojib U MeCTO (U3UKU B (POPMUPOBAHMHM COBPEMEHHOM
Hay4yHOUW KapTUHBI MUDPA, B Pa3BUTUHU COBPEMEHHOW TEXHUKU M TEXHOJOIMH, B IPAKTHYECKOUN
NeATeNbHOCTH JIF0JIeH, LIeJIOCTHOCTh U €IMHCTBO (PM3UUECKON KapTUHBI MUPA;

YUUTBIBATh TPAaHULBl T[PUMEHEHHs H3YYEHHbIX (U3MUECKHMX MOJENei: TOuYedHbIH
UIEKTPUUECKUM 3apsij, JIyd CBETA, TOUEYHBIM NCTOYHUK CBETA, sIAEpHAsi MOJIEb aTOMA, HyKJIOHHAs
MO/I€JIb aTOMHOT'O si/ipa MpH pelieHnH (Pru3ndecKkux 3a1ad;

pacrio3HaBaTh (pU3HUECKHE sBJIEHHMs (IPOLECChl) M OOBSACHATH UX HAa OCHOBE 3aKOHOB
ANIEKTPOJMHAMUKN U KBAHTOBOW (PU3MKH: JIEKTpUYECcKas MPOBOJMMOCTb, TEIUIOBOE, CBETOBOE,
XMMHMUYECKOE, MAarHuTHOE [JEHCTBUS TOKAa, B3aMMOJECHCTBHE MAarHMTOB, J3JIEKTPOMAarHUTHAas
WHIYKLHSA, JACWCTBUE MAarHUTHOTO IIOJISI Ha IPOBOJHUK C TOKOM M JBHXKYLIMMICS 3apsn,
AJIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PACIpPOCTPAaHEHUE CBETA, OTPaKEHHE,
npejgoMieHne, HHTepdepeHuus, Audpakuus W TOJApU3alUs CBeTa, AUCIEpCUsi CBeTa,
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doToanekrpudeckuit 3pdekt (GoTodrddeKT), CBeToOBOE JaBlIeHUE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJOPO/ia, €CTECTBEHHAS] U UCKYCCTBEHHAs! PaJIMOAKTUBHOCTD;

OTIMCHIBATh M3yYCHHBIC CBOMCTBA BEIIECTBA (DJICKTPUUYCCKUE, MATHUTHBIC, ONTHUYCCKHE,
ANIEKTPUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPENl) U IJIEKTPOMArHUTHBIC SIBIICHUS (IIPOIIECCHI),
UCTIOJIB3YS  (U3MYECKUE BEIMYMHBI: DJJCKTPUUCCKUW 3apsj, Ccuja TOKa, OJIIEKTPUIECKOE
HaNpsDKEHUE, DIIEKTPUYECKOE CONPOTUBIIEHUE, PA3HOCTh OTEHIUAJIOB, 3JIEKTPOABIKYIIAsL CUIIA,
paboTa TOKa, WHAYKIMS MarHUTHOTO TOJsA, cwia Awmepa, cuia JlopeHIa, MHIYKTHBHOCTh
KaTYIIKH, SHEPTUsl JIEKTPUYECKOTO0 W MArHUTHOTO IIOJICH, TIEPUOJ] M YacTOTa KOJICOaHWH B
KoJIeOaTeIbHOM KOHTYpE, 3aps U CHJIa TOKa B MPOIECCE TAPMOHHYECKUX DIICKTPOMATrHUTHBIX
KojeOaHuii, (QOKyCHOE pacCTOSIHHE W ONTHYECKas CHJIAa JUH3bI, NPH OINHCAHUU IPABUIBHO
TPaKTOBaTh (U3WYCCKUH CMBICT WCIOJIb3YEMBIX BEIMYMH, WX OOO3HAYCHHS W CIWHHIIBI,
YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIONINE JAHHYIO (PU3HUECKYIO BETHUNHY C APYTUMHU BETUIHHAMU;

OTIMCHIBATh M3yYCHHBIC KBAHTOBBIC SBJIICHUS W TIPOIECCHI, HCIONB3Ys (U3HUECKUE
BEJIUYHMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJTMHA BOJHBI M YacTOTa CBETA, DHEPTUS U
UMITyTbC (POTOHA, TMEPHOJ TOJIypacmajaa, SHEPTHs CBSI3W ATOMHBIX Sjep, NPU OIHMCAHUU
MPABWJIBHO TPAKTOBaTh (DM3WUECKUN CMBICT WCIOJIB3YEMBIX BEJIMYMH, HX OOO3HAYCHHUS U
SIMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIONINE TAHHYIO (U3WUYECKYIO BEIMYUHY C JIPYTHMH
BEJTMYMHAMH, BBIUUCIISITh 3HAUCHUE PU3NICCKON BEITNIMHBL;

aQHAIM3UPOBATh (DU3WUYCSCKUE TIPOIECCHI W SIBIICHUS, WCTOJB3ysS (PU3NYCCKHE 3aKOHBI H
npuHIUIbl: 3akoH Owma, 3aKOHBI TIOCJEAOBATEIRHOTO W MApPAUICIBHOTO  COCAMHCHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHna, 3akoH JJIGKTPOMAarHWUTHOW  WMHAYKUIHH, 3aKOH
MPSIMOJTMHEHHOTO PACIPOCTPAHECHUsI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHUE DitHITeHA i1 hoTodDPeKTa, 3aK0OH COXpaHEHHU S SJHEPTHH, 3aKOH COXPAHCHUS
UMITYJIbCa, 3aKOH COXPaHEHUs AJIEKTPUUYECKOro 3apsja, 3aKOH COXPaHEHHUS MAacCOBOIO YHCIIA,
nocTtynatel bopa, 3akoH paaMOaKTUBHOIO pacmaja, MpU 3TOM pPa3inyaTh CIOBECHYIO
(hOpMYIUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHUE W YCIOBHs (TpaHUIlBI, 00J1acTH)
MPUMEHUMOCTH;

OTIpEIeNIATh HAMpaBJICHUE BEKTOpPAa MHAYKLIHWHM MAarHUTHOTO TOJIS MPOBOJHHKA C TOKOM,
cunbl Amniepa u cuibl JlopeHna;

CTPOUTH M OIIUCHIBATH N300paKeHHE, CO3aBaeMOe MIIOCKUM 3€pPKaIOM, TOHKOH JIMH30M;

OCYILIECTBIISITh MPSAMbIE M KOCBEHHbIE H3MEpeHUs (U3NYECKUX BEIUYMH, MPU STOM
BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEpPEHUs M HCIOJIb30BaThb W3BECTHBIE METOIbI OIICHKHU
MOrPEITHOCTEN U3MEPEHUI;

pemiath pacy€THbIE 3aJauyd C SBHO 3aJaHHON (U3HYECKON MOJENbl0, HCHOJIb3Ys
(u3nyeckue 3aKOHBI ¥ MPUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 33/1a4l BHIOMPATh (PU3NUYECKYIO
MOJENb, BBIACHATh (U3MYECKUE BEIUYMHBI M (GOpMYIbl, HEOOXOAWMBIE aisi €€ pelleHus,
MIPOBOJUTH PACUETHI U OLICHUBATh PEAIbHOCTD MOJYyYEHHOTO 3HaYeHHS (PU3NUECKOM BETUYHHBI;

pelaTh KaueCTBEHHBIE 3aJayd: BBICTPAWBATH JIOTHMUECKH HEMPOTUBOPEUUBYIO IIETIOYKY
paccyXJeHUl ¢ OMOPON Ha U3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

WCII0JIb30BATh IIPU PEIICHUH YIEOHBIX 3a]]a4 COBPEMEHHbIE HH(OPMAIIMOHHbBIE TEXHOJIOTUN
JUIA TIOMCKa, CTPYKTYPHUPOBaHUWsS, HUHTEPIpPETAlMd U TPEJCTaBICHUS Yy4eOHOW W HAy4HO-
MOMYJISIpHOM HH(GOPMaIIUU, TOTYYSeHHON U3 PA3IUYHBIX HCTOYHHKOB, KpUTHYECKU aHATH3UPOBAThH
MOJIy4aeMyro HHPOPMAITHUIO;

OOBSACHATH MPUHIIMIIBI ACWCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3indaTh
yCIOBUS UX 0€30MaCHOTO UCTIOIb30BAHUS B TIOBCEHEBHOM KU3HU;

MIPUBOJIUTh MPUMEPHI BKJIAJAa POCCHUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHHE TIPOIIECCOB OKPYXKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHl;

MCIOJIb30BaTh TEOPETUYECKUE 3HAHUSI TIO (PU3UKE B IIOBCETHEBHOM KM3HU AJIs1 00eCTIeUeHUS
0€30MacHOCTH TIPHU OOpAIEHUH C MPUOOPAMU M TEXHUYECKHUMH YCTPOMCTBAMH, JIJISI COXPAHECHHUS
3JI0POBbSI U COOMIOICHUS HOPM DKOJIOTMUECKOTO TMOBECHUS B OKPYXKAIOIIEH cpee;
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paboTath B rpymIe ¢ BHIIOIHEHUEM PA3IHYHBIX COLUAIBHBIX POJICH, MJIAHUPOBATH PAOOTY
TPYIIBL, palMOHAIBHO paclpenesiaTh O0O0f3aHHOCTH U IUIAHUPOBATh JIEATENBHOCTh B
HECTaHJAPTHBIX CUTYalUsIX, aJ€KBaTHO OLICHMBATh BKJIAJ KAKJIOT'O M3 YYACTHUKOB I'PYIIIBI B
pelIeHNnEe pacCMaTPUBAEMON ITPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne

HaumeHoBaHue pa3aeioB

KoanuyecTBo 4acoB

Ounas ¢popma

O4yHo-3204Has popma

3aounas ¢popma

n/m | ¥ TeM NPOrpaMMbl
Bcero KoHTpoJbHbIE Bcero KonTtpoJbHbie Bcero KoHnTpoJbHbIe
padoThI padboThI padoThI
Pa3znen 1. ®PUBUKA U METO/JIbI HAYYHOT' O
MMO3HAHUA
11 dusuka 1 MeTOIbI 5 1 1
' Hay4HOTO TIO3HAHUS
Hroro mo pazueny 2 1 1
Pa3znen 2. MEXAHUKA
2.1 Kunemartnka 5 3 3
2.2 JlnHamuka 7 3 3
23 3aKOHBI COXPAHECHHS B 6 1 3 3
MEXaHHUKe
Uroro no pazneny 18 9 9
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U
TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 5 5
' KMHETUYECKOI Teopuu
3.2 OCHOBBI TEPMOAMHAMUKHU 10 1 5 1 5 1
ArperatHble COCTOSIHHS 2 2
3.3 BerecTsa. Pa3oBbie 5
TIepPexX0/Ibl
Uroro no pazgeny 24 12 12
Pa3nea 4. DJIEKTPOJANHAMUKA
4.1 DnexTpocTaThKa 10 5 5




TTocTostHHBINI 6 6
4.2 ANIEKTpUYecKuil ToK. Toku 12 1
B Pa3JIMYHBIX CpeJax
Hroro no pazgeny 22 1 1
PezepBHoe Bpemst 2 1 1
OBUIEE KOJIMYECTBO 68 3 34 1 34 1
YACOB I10 ITPOT'PAMME
11 KJIACC
N H KoanuyecTBo 4acos
’ AHMCHOBANME PAIIET0B Ounas ¢popma OuHo-3204Has ¢popma 3aounas popma
n/m | W TeM NPOrpamMmbl
Bcero Konrtpoabubie | Bcero KonTtpoJbHbie Bcero KonTpoJubHbie
padoThI padoThI padoThI
Paznen 1. JIEKTPO/IMHAMUKA
MarsuTHoO€e 1HoJIeE. 6 6
1.1 DneKTpoMarHuTHas 11 1
WHTYKITAS
Hroro mo pazgeny 11 6 6
Paszngen 2. KOJIEBAHUSI U BOJIHbBI
MexaHuueckue u 4 4
2.1 AIEKTPOMarHUTHBIC 9
KoJIeOaHus
29 MexaHuueckue u 5 1 3 1 3 1
AIIEKTPOMArHUTHBIC BOJTHBI
2.3 OnTuka 10 5 5
Uroro no pazgeny 24 12 12

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBbHOCTH
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31 OcCHOBBI cieIUATBHOM 4 1
' TEOPUU OTHOCUTEIHLHOCTH
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
41 DNIeMEHTHI KBAaHTOBOM 6
OTITHKH
4.2 Crpoenue aToMa 4
4.3 ATOMHOE AP0 5
Hroro no pazgeny 15
Pazgen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKHU
51 DIIeMEHTHI aCTPOHOMUU U 7 1
acTpo(U3UKI
Hroro mo pazgeny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHHUE
6.1 ‘ O6o0061maroniee NOBTOPEHHE 4
Hroro mo pazgeny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB 68 4
I10 ITPOTPAMME




IMMOYPOUYHOE INIVIAHUPOBAHME B ounoii popme

10 KIIACC
KoinyecTrBo
wn | Tewaypora otpasomTenmme petypes
Bcero

1 ®u3nka — Hayka o npupoje. Haydunsle MeTo1bl TO3HAHKS 1 bubnuoreka [IOK
OKPYKaroIllero MUpa. https://m.edsoo.ru/ff0c32e2

2 Ponb u mecTo ¢usuku B GoOpMUPOBaHUH COBPEMEHHON HAyYHOUH 1 bubnuorexa [JOK
KapTHUHBI MUPa, B IPAKTUYECKOMN IE€ATEIbHOCTH JIOACH. https://m.edsoo.ru/ff0c33e6

3 Mexannyeckoe nBrkeHne. OTHOCUTEILHOCTh MEXaHUYECKOTO 1 bubmuorexa [IOK
nBrkeHus. [lepeMenienne, CKOpOCTh, YCKOPEHHE. https://m.edsoo.ru/ff0c3508

4 PaBHOMEpPHOE TTPSAMOTMHEWHOE IBIKCHHE. 1 BH6J_IHOTeKa HOK
https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE TIPSIMOJIMHEWHOE JIBUYKEHHE. 1 BH6J_IHOTeKa HOK
https://m.edsoo.ru/ff0c372e
6 CBoboaHoOe majieHre. Y CKOpeHue CBOOOTHOTO TaICHHMS. 1 Et?;?ﬁ;fé(s%ggﬁmc%cc

7 KpuBonuneiiHoe npmxeHue. [[BrkeHne MaTteprabHOM TOUKH 110 1 bubnuoreka [JOK
OKPY>KHOCTH. https://m.edsoo.ru/ff0c3ada

8 ITpunnun otHocuTenbHOCTH ["anunes. HepiimanbHble CHCTEMBI 1 bubnuoreka [JOK
otcueta. [lepBblii 3akoH HproTOHA. https://m.edsoo.ru/ff0c3be8

9 Macca Tena. Cuna. [lpunuun cynepnosuuuu cui. Bropou 3akon 1 bubnunoreka [JOK
Hprotona ajia MaTepuaibHOU TOYKU https://m.edsoo.ru/ff0c3be8

10 Tperun 3akoH HproTOHA [UIsl MaTepUAIbHBIX TOYEK. 1 BH6J.IHOTeKa HOK
https://m.edsoo.ru/ff0c3be8

11 3akoH BceMupHoro Tsarotenus. Cuna tsoxectu. [lepBas 1 bubnmoreka [JOK

KOCMHUYCCKasd CKOPOCTb.

https://m.edsoo.ru/ff0c3d00
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bubnuoreka [IOK

12 Cuia octH. 3akoH I'yka. Bec Tena.

YHpYT y https://m.edsoo.ru/ff0c3e18

13 Cuna tpenus. Koapdumuent tpenns. Cuna cCOnpoTHBICHHS TPU bubnuorexa [JOK
NBIDKEHHUH TEJIa B )KUIKOCTH WJIH rase. https://m.edsoo.ru/ff0c3f76
IloctynaTrensHO€E U BpalaTeIbHOE ABUKEHNE a0COIIOTHO

14 TBE] z?onro Tela MOMIG)HT cwibl. ITnedyo cuinl. YcenoBus Bubmiorexa LIOK

p . ) ) https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPJIOTO TeTa.
NmMiynec MaTepruaIbHOM TOYKH, CUCTEMBI MAaTEPUAIILHBIX TOYEK.
15 I/IMHyJILC CI/IJ'IBIp 3aKoH coX aHe,HI/ISI AMITYJILCa Il))eaKTI/IBHOG Bubmorexa LIOK
Y . P yrpea. https://m.eds00.ru/ff0c43d6
NIBIDKEHUE.
PaboTa u momHOCTh cuitbl. Kunetndeckas sHeprust
16 MaTepUaILHON TOUYKU. Teopema 00 M3MEHEHNN KNHETUYECKONH bubmiorexa LIOK
p ) p https://m.edsoo.ru/ff0c4502
SHEPTUH.
TTorenmmanrHast sueprud. IloTeHIMaIbHasg YHEPTUS 0
17 nebopmu OBaHHOI/frI[) WHBI HOTeHuManLHaSF SHE };lzgly;ena bubmorexa LIOK
PMHp PYy* ’ P https://m.edsoo.ru/ff0c461a
BOJIM3H IMMOBEPXHOCTH 3E€MJIH.
[ToTreHumanpHbIe U HETIOTEHIIHMAIbHBIE CHITBI. CBsI3b pabOThI
18 HEMOTEHI[NAILHBIX CHII C U3MEHEHUEM MEXaHUYECKOW DHEPTrUU Bubmaorexa LIOK
- P https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJI. 3aKOH COXPAHCHHUS MEXaHUYECKOU PHEPTHUH.

19 Pemenne 3agau o teme: "Kunemarnka. Jlunamuka. 3aKOHBI
COXpaHEHUs B MeXaHUKe"

20 KontponbHas padota no teme «Kunemaruka. JluHamuka. bubnuoreka [JOK
3aKOHbBI COXpPAHEHUS] B MEXaHUKE)» https://m.edsoo.ru/ff0c4b74
OcHOBHBIE TIOJIOKEHUST MOJICKYISIPHO-KMHETUUECKON TEOPHH. bu6mmoreka [JOK

21 )

Bbpoynosckoe nBmwxkenue. Jubdysus. https://m.edsoo.ru/ffOc4dc2

29 XapakTep ABHKEHHUS U B3aUMOJACHCTBHUS YaCTHI] BEIICCTBA.

Mogenu cTpoeHHS Ta30B, JKUAKOCTCH U TBEPBIX TEll.

23 Macca monekyn. KonnuectBo BemectBa. [loctostnaast ABorapo.

24 TennoBoe paBHOBecue. TemiepaTypa. DHEpPrus TEIIOBOTO
JBUKEHUSI MOJICKYIL.

. bubanoreka LHIOK

25 Wneansheiil raz B MKT. OcHoBHoe ypaBHenne MKT. 1

https://m.edsoo.ru/ffOc4fde
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AOcomoTHas TeMIepaTypa Kak Mepa CpeIHell KHHETHIeCKON

bubnuoreka [IOK

26 SHEPIUH JBHKEHHA MOJIEKYIL. VYpaBuenue Menieneena- 1 https://m.edsoo. ru/ff0c511e
KitaneiipoHna.
27 3akoH JlanpToHa. ["a30BBIC 3aKOHBI. 1
Pemenue 3anau no teme: "OcHoBHOe ypaBHeHue MKT", "
28 e 1
YpaBHenue MeHneneesa-Kianelipona
29 N3omnporieccrl B naeanbHOM Ta3e U UX rpaguiyeckoe 1 bubnuotexa [JOK
MPEJICTABICHUE https://m.edsoo.ru/ff0c570e
BuyTtpennsis sHeprus TepMOIMHAMUYECKOW CUCTEMBI U CITOCOOBI
30 ee"ng/[eHeHHﬂ KI())J'II/I‘IGCEBO ieHJIOTI)I u paboTa. BHyTpenHss 1 bubmiorexa HOK
) ’ https://m.edsoo.ru/ff0c5952
SHEPTHs 0JTHOATOMHOTO HUJCATLHOTO raza
bu6moreka [IOK
31 Bue1 Ternonepeatn 1 https://m.edsoo.ru/ff0c5¢36
30 VY nenpHas TEMII0EMKOCTH BelecTBa. KoJimuecTBo TemoThl pu 1 bubnuorexa [JOK
Terionepenavye. AnnadaTHbIN poiece https://m.edsoo.ru/ff0c5c36
[TepBrIil 3aKOH TEPMOAMHAMUKHN U €70 TPUMEHEHHE K bubnuoreka [IOK
33 1 :
H30TpoIeccaM https://m.edsoo.ru/ffOc5efc
34 HeoGparumocTts mporieccoB B mpupoe. Bropoii 3akon 1 bubnuoreka [IOK
TEPMOJIUHAMUKHI https://m.edsoo.ru/ff0c6230
N N bubnuorexa [JOK
35 [Mpunnumn nevictust u KIT TeruioBoii ManuHbI 1 https://m.edsoo. ru/ff0c600a
36 Huxn Kapno u ero KITJ] 1
37 DKOJIOTHYECKHE TPOOJIEMBI TIIJIOHEPT € THKU 1
O6o6maromuit ypok «ModekyisipHas ¢pusuka. OCHOBBI bubnuorexa [IOK
38 1 .
TEPMOIUHAMUKI https://m.edsoo.ru/ff0c6938
39 KontponsHas padota no teme: «MouekynspHasi pu3uKa. 1 bubnuoreka [JOK
OCHOBBI TEPMOIUHAMUKHU» https://m.edsoo.ru/ff0c6a50
40 [Tapoo6pazoBanue u koHeHcaus. Mcnapenue u KuneHue 1 bubmorexa LIOK
poobp A L p https://m.edsoo.ru/ff0c63b6
a1 AOCOmIOTHAS M OTHOCUTEJIbHAS BIAXKHOCThH BO3IyXa. 1 bubnunoreka [JOK

Hacsiiennsii nap

https://m.edsoo.ru/ff0c64d8
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Teepnoe teno. Kpucrammueckue u amopgHble Terna.

bubnuoreka [IOK

42 AHU3O0TPO CBOUCTB KpUCTAJLIOB. JKUAKHE KPUCTAIIIBI.
H3OTPOITIHA CBOHCTB KPUCTAILIOB. AAMINHIE KPHCTAILIBE https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUallbl
43 [InaBnenue n kpucraumsanus. Y JesbHas TEIUIOTA IUIaBICHUS. bubnuorexa [JOK
CyOnmumarnust https://m.edsoo.ru/ff0c6708
bu6mmoreka [{OK
44 VYpaBHEHHE TEIIOBOTO OalaHca.
p https://m.edso0.ru/ff0c6820
45 DnekTpu3anus Tel. DIeKTpUIecKuu 3aps. J(Ba Buga bubnuotexa [JOK
AIEKTPUYECKUX 3apsIIOB https://m.edsoo.ru/ff0c6bcc
16 [TpoBOAHMKH, AUDTIEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH bubnuotexa [JOK
COXpaHEHUs NEKTPUIECKOTO 3apsiaa https://m.edsoo.ru/ff0c6bcc
47 B3aumoneunctsue 3apsoB. 3akoH Kynona. ToueuHbIn bubnuorexa [JOK
AIIEKTPUYECKUU 3apsiT https://m.edsoo.ru/ffOc6ced
48 Hanpsox€nnocts amektpudeckoro nouist. [Ipuanun bubnuorexa [JOK
CYNEPHO3UIUU ANEKTPUUECKUX MoJIeH. JINHUN Hanps>KEHHOCTH https://m.edsoo.ru/ff0c6df2
PaboTa cun snexrpocraruueckoro mois. [lorenmnuan. Paznocts bu6moreka [IOK
49 _
HOTEHIINAJIOB https://m.edsoo.ru/ff0c6f00
50 [IpOBOIHUKH U TUAJEKTPUKHU B JIEKTPOCTATUYECKOM TI0JIE. bubnuoreka [IOK
Jwvsnexkrpudeckas NpOHUIAEMOCTh https://m.edsoo.ru/ff0c7018
. bubnuorexa [JOK
51 DnekrpoeémkocTs. Konnencaro
P A p https://m.edsoo.ru/ff0c7126
52 DIIEKTPOEMKOCTH IJIOCKOTO KOHJEHCATOpa. DHEPrUs bubnuoreka [JOK
3apsKEHHOTO KOHJIEHCATOpa https://m.edsoo.ru/ff0c72c0
53 Pemenue 3aaau no teme: "DIEKTPOEMKOCTh TIOCKOTO
KOHJIEHCAaTOpa. DHEPrus 3apsHKeHHOro KoHaeHcaropa'
[IpuHIMD neiicTBUS U IPUMEHEHHE KOHASHCATOPOB,
54 KOIKUPOBAJIBHOTO allapara, CTpyHHOTO IPUHTEpA.
DneKTpocTaTHUecKas 3allnuTa. 3a3eMIeHHE dJEKTPOPrOOPOB.
DIEeKTPUYECKUM TOK, YCIIOBHS €ro cyuiecTBoBaHus. [locTossHHbIN
55 ToK. Cuna toka. Hanpsoxenue. Conporusnenue. 3akoH OMa 1is

y4acCTKa ICIIN.
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56 [TocnenoBarenbHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAMHEHNE 1 bubmuoreka [IOK
IPOBOJTHUKOB. https://m.edsoo.ru/ff0c74f0
57 PaboTta 1 MOIITHOCTB AIIEKTPUIECKOTO TOKA. 3aKoH J[>KOyIisi- 1 bubnuorexa [JOK
Jlenna https.//m.edsoo.ru/ff0c7838
3akon OMa Jy1si IOJTHOM (3aMKHYTOM) 3JIEKTPUUYECKOM TIETH. bubnuotexa [JOK
58 1 :
KopoTkoe 3aMmbIkaHue. https://m.edsoo.ru/ff0c7ae0
DNeKTpOHHAS IPOBOJUMOCTH TBEPBIX METAIUIOB. 3aBUCUMOCTH
59 COTIPOTHBIICHUS METAJJIOB OT TEMITEPaTyPHI. 1
CBepX1mpoBOJIMMOCTh
60 DNeKTpUUecKuH TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX ITyYKOB 1
[ToynpoBOTHUKH, UX COOCTBEHHAS ¥ TPHUMECHA
61 HpO]Z(:IJi)I/IMOiITB CpoucTBa p—n-nepexolg)la Holji;npOBon;HHKOBHe 1 bubmrorexa IJOK
) ' https://m.edsoo.ru/ff0c84ae
puOOPHI.
DJIEKTPUYECKUHU TOK B paCTBOPAaX U paciuiaBax JIE€KTPOJIUTOB. bubnuorexa [JOK
62 1
DJIEKTPOJIUTUYECKAS JUCCOIUALIMS. DIEKTPOIIN3. https://m.edsoo.ru/ff0c82ba
63 DIIEKTPUYECKUH TOK B razax. CaMOCTOSTEIbHBIN U 1 bubnuoreka [IOK
HECaMOCTOSITeNbHBIA pa3psia. Mosnus. [1nazma. https://m.edsoo.ru/ff0c84ae
DNeKTpUYeCKUe MPUOOPHI U YCTPOMCTBA M MX MPAKTUYECKOE bubnuoreka [IOK
64 1
npuMeHenue. [IpaBuiia TeXHUKH O€30MaCHOCTH. https://m.edsoo.ru/ff0c86fc
N bubnuorexa [JOK
65 O6o0maromuii ypok «JeKTpOJMHAMUKAY 1 https://m. edsoo.ru/f0c88be
66 KonTtponbHas padoTa o TeMe «aekrpoctatuka. [locTosHHbBIN 1 bubnuoreka [JOK
AJIEKTPUUECKUN TOK. TOKU B pa3IMYHBIX Cpeaax» https://m.edsoo.ru/ff0c8a8a
o o " bubmuoreka [JOK
67 PesepBHbIil ypok 10 Teme: "DneKTpoaguHaMuKa 1 https://m. edsoo.ru/f0c8c56
bubnuoreka [JOK
68 [IpomexyrouHas aTrTectanus 3a Kypc 10 kiacca. 1 https://m. edsoo.ru/FOC8f6e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KVIACC

N KoaunuecTBO 35
o JIEKTPOHHBIE IH(PPOBHIE
n/n Tema ypoka Tacon oﬁpasoll);aTeanI;u:b [E)ecypcm
Bcero
TlocTosgHHEBIE MAarHUTEI U UX B3aUMOJIeCTBUE. MarHuTHOE
1 noJie. Bektop MaruuTHoO MHAYKIUHY. JIMHUY MarHuTHOM 1 Bubmorexa [IOK
) p YK ) https://m.edsoo.ru/ff0c9778
WH]TYKITUH.
MaruuTHoOE MoJie MPOBOJHUKA ¢ TOKOM. ONBIT Dpcrea.
2 ¢ POBOJL perel 1 Bu6miorexa LIOK https:/m.edsoo.ru/ff0c8fe
B3anMoieiicTBre MPOBOTHUKOB C TOKOM
Pemenne 3amau no teme: "MarauTtHoe noie. Bekro
3 Sl - p " 1 bubmuoteka I{OK https://m.edsoo.ru/ff0c98fe
MAarHUTHOW MHAYKIHMH. JINHUM MarHUTHOW MHIYKIIHHI
efCTBHE MAarHUTHOrO IOJIST Ha IIPOBOIHKUK ¢ TOKOM. Cuita
4 A POBOA 1 bu6mmoreka [IOK https://m.edsoo.ru/ff0c9acO
Awmrnepa.
eficTBHEe MarHUTHOTO MO Ha OBIK cs 3apsDKEHH
5 A JIBIDKYILYIOCA 3ap o 1 Bu6smorexa [TOK https://m.edsoo.ru/ff0codf4
yactuity. Cuna Jlopenma. Pabota cuel Jlopena
DJeKTpoMarHuTHas MHAYKIUs. [ToTok BEeKTopa MarHUTHOU
6 naaykiun. DJ1C uHAyKIrY. 3aKOH 3JI€KTPOMAarHUTHON 1
uHaykuu dapanes
Pemenue 3agau no reme: "OJC unaykuuu. 3aKoH
7 . " 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0cal50
3JIEKTPOMArHUTHOM uHayKuuu dapaaes
NupyktuBHOCTH. fABnenue camonnaykiuu. IJC
8 CaMOMHAYKIIMU. DHEPIrUsi MArHUTHOTO TOJISI KATYIIKH C TOKOM. 1 bubnuoteka [{OK https://m.edsoo.ru/ff0ca600
DJIEKTPOMArHuTHOE T0JIe
TexHuueckue ycTpoicTBa U UX IPUMEHEHHE: OCTOSHHBIE
9 MAarHUThI, 3JIEKTPOMArHUTHI, JIEKTPOJBUTATENb, YCKOPUTEIN 1
3JIEMEHTapHbIX YaCTHUILl, UHAYKIIMOHHAs [1€Yb.
aroIuu K «Mar"auTHoe 1oJje. DJeKTpoMarauTHas
10 Obodmarommii ypo 0¢ moIe. SEKTpo 1 bubmuoreka [{OK https://m.edsoo.ru/ff0cab82
VHTYKIUS
KonrpossHas padora mo teMe «MarautHoe IoJIe.
11 P p 1 bubnmuoreka [{OK https://m.edsoo.ru/ffOcad58

QHCKTPOMaFHI/ITHaH HWHIAYKIOUS»
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12

CBoOOTHBIC MEXaHUYECKUE KoeOaHus. [ 'apMoHuYecKue
KosiebaHus. YpaBHEHHE TapMOHMYECKUX KOJICOaHUA.
[IpeBpaiienue s3Hepruu

bu6mmoreka LIOK https://m.edsoo.ru/ffOcaf06

13

Pemenue 3agau o reme: "["apmMoHnueckue koyieOaHusl.
VYpaBHeHHe rapMoHUUecKUX Kosiebanuil. [IpeBpaiienue
sHeprun"

14

Konebarenbabir koHTYp. CBOOOIHBIE DJIEKTPOMAarHUTHBIC
KoJieOaHus B UA€aTbHOM KoJiebaTeIbHOM KOHTYpe. AHanorus
MEXAY MEXaHUYECKUMH M 3JIEKTPOMAarHUTHBIMU KOJICOaHUSAMHU

bu6moteka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna ToMcona. 3aKOH COXpaHEHUsI SHEPTUU B UI€aTbHOM
K0J1e0aTeIbHOM KOHTYpE

bubnuoteka [{OK https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyxaromux Kojaebanusx. BeiHyX/1eHHbBIS
MexaHuuyeckue kosnebanus. Pezonanc. BeinyxaeHHbie
AJIEKTPOMATrHUTHBIC KOJICOaHUS

bu6moreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[IepemenHbIN TOK. CHHYCOMAAIBHBIA TEPEMEHHBIN TOK.
MOIIHOCTB IEPEMEHHOTO TOKA. AMIUIMTYIHOE U IEUCTBYIOILEE
3HAYEHUE CUJIbI TOKA U HANIPSDKCHUS

bu6moreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBoacTBo, nepenaya U noTpedieHre
AJIEKTPUYECKON SHEPTUHU

19

YCTpoHCTBO U MPAKTHUECKOE IPUMEHEHHUE IJIEKTPUUECKOTO
3BOHKA, FeHepaTopa NEPEeMEHHOT0 TOKa, JIMHUN
aNeKTponepeaay

bu6mmoreka LIOK https://m.edsoo.ru/ff0cc324

20

DKOJOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE IIEKTPOIHEPTUH.
KynbTypa ncnosnb3oBaHus 37€KTPOIHEPTHH B TOBCETHEBHOU
KU3ZHU

21

MexaHuueckue BOJIHBI, YCJIOBUA paClIpOCTPAHCHU. Hepnoz[.
CKOpOCTL PaciIpoCTpaHCHUA U JJIMHA BOJHBI. HOHepe‘lHLIC n
IIPpOAOJIbHBIC BOJIHBI

bubnmuoreka [{OK https://m.edsoo.ru/ffOccab4

22

3Byk. CkopocTb 3ByKa. [’ pomkocTh 3Byka. BeicoTa Tona. TemOp
3ByKa

bubmuoteka I{OK https://m.edsoo.ru/ffOcccOc

23

QHCKTpOMaFHI/ITHLIC BOJIHBI, UX CBOMCTBA U CKOPOCTD. [IIkana
QJICKTPOMAIHUTHBIX BOJIH

bubnuoteka I{OK https://m.edsoo.ru/ffOccfe0
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[IpuHIHMIIBI pauOCBA3U U TeNIEBUACHM. PazBuTre cpencTs

24 1
cBs3M. Pagmonokanus

25 KonTtponsHast padota «Konebanus u BOJTHBD) 1 bubnuoreka [{OK https://m.edsoo.ru/ff0cc6f8
[IpssMonIMHENHOE pacIpOCTPAHEHNUE CBETA B OJTHOPOJHOM cpere. bubnuorexka [JOK

26 N 1 :
TodeuHbI HICTOYHUK cBeTa. JIyd cBeTa https://m.edsoo.ru/ff0cd350

97 Otpaxxenue cBeTa. 3akoHbI OTpakeHus cBeta. [loctpoenue 1 Bubmiorexa LIOK https://m.edsoo.ru/ff0cdde0
1300paXe€HUH B IJIOCKOM 3€pKajie

28 Hpenomerte caera. TlonHOE BHYTPEHHEE OTPAXCHHE, 1 Bu6morexa [TOK https://m.edsoo.ru/ff0cd7f6
[IpenensHBIW yroJ MOJHOTO BHYTPEHHETO OTPAXKEHUS

o n

29 Pemenne 32121 1o Teme: "3aKOHLI OTPAXCHI CBETa. 1 Bu6miorexa IIOK https:/m.edsoo.ru/ffocd67a
[IpenomiieHne cBera

30 JIunzel. [loctpoenne nzobpaxenuii B auH3e. PopMyna TOHKON 1 BuGnuotexa LIOK https://m.edsoo,ru/ffocddle
JMH3BL. Y BEITUYEHUE JTHH3HI

31 Pemenne 3amgau mo teme: "JIunzel. [locTpoenue n3o0paxkeHuii B 1
nuH3e. DopMysia TOHKOMW JIMH3bI. Y BEJIUYEHUE JIMH3BI"

32 Jucnepcus cera. CiioxkHBIN cocTaB Oenoro cBeta. [Ber. 1

33 I/IHT?pCpepeHum cseta. Jlugpaxia ceera. Jlnppaxupnonnas 1 bubnuoteka [{OK https://m.edsoo.ru/ffOced22
peméTka

34 [TortepeyHocTh cBeTOBBIX BOJH. [lomsipu3anus cBera 1 bubmuoteka I{OK https://m.edsoo.ru/ffOcf02e

35 OnTryeckue MpuOOPHI U YCTPOICTBA U YCIOBUS UX 1
6€30MacHOTO MPUMEHEHUS

36 I'panuie NPUMEHIMOCTH KJIACCHYECKOM MEXaHUKIL. [ToctynaTst 1 Bubmorexa LIOK https://m.edsoo.ru/ff0cf862
CHelHabHOW TEOPUU OTHOCUTEIILHOCTH

37 OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMe/ICHUE BPEMEHU U 1 Bubmiorexa LIOK https://m.edsoo.ru/ff0cfad2
COKpAII[EHUE JITTHHBI

38 DHeprus M HMIYIILC PENATHBHCTCKON HaCTHIIBL. CBs3b Macchl C 1 Bubmorexa LIOK https://m.edsoo.ru/ff0cfc68
SHEpPrueu U UMITYIbCOM. DHEPrus MOKOs

39 KonTtponpHas padota «OnTrka. OCHOBBI clleLIMaIbHON TEOPUN 1 Bubmorexa LIOK https://m.edsoo.ru/ffOcf6f0
OTHOCHTEJIBHOCTI»

40 ®otonbl. opmyna [Inanka. DHeprus 1 uMnynbc GoToOHA 1 bu6nuoreka LIOK https://m.edsoo.ru/ffOcfel6
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OtkpeiTue u uccnenoanue Gotordpdexra. Onbitel A. I'.

41 bu6mmoreka IIOK https://m.edsoo.ru/ffOcffcd
CroneroBa
42 3akonbl hoTodddekra. YpaBHeHNE DUHITCHHA TS bubmmoreka [JOK
dotorddekra. «KpacHas rpanuna» Goroaddexra https://m.edsoo.ru/ff0d015e
43 JHasnenue ceera. Onbith [1. H. Jlebenera. Xumuueckoe bubnuorexa [JOK
JICUCTBHE CBETA https://m.edsoo.ru/ff0d04a6
44 TexHnueckne ycTpouCcTBa U MPAKTUYECKOE IPUMEHEHHUE:
(dhoTormeMenT, (HOTONATUUK, COTHEUHAsI OaTapesi, CBETOAHO/T
45 Pemrenue 3amgau mo teme «I€MEHTHI KBAHTOBOM OMTHUKI bubmorexa IJOK
a https://m.eds00.ru/ff0d0302
Mogenb atoma Tomcona. OmbiTel Pezepdopaa mo paccessHuro o- bubnuorexa [JOK
46 -
yactull. [InanerapHas Mmozienb atoma https://m.edsoo.ru/ff0d091a
47 [Toctynatel bopa. bubnuoreka [{OK https://m.edsoo.ru/ff0d0afa
nu
48 3JIYHCHUE U IOTJOWICHUE POTOHOB PH NIEPEXO/IE ATOMA C Bu6smorexa [TOK https://m.edsoo.ru/ffod0afa
OJIHOTO YPOBHSI SHEPruu Ha Ipyroi. Buel criekTpos.
BonHoBsie cBoMcTBa yacTuil. Bosiabl ne bpowis.
49 KopmyckynsipHo-BotHOBOH tyann3M. CIIOHTaHHOE H bubnuoteka [{OK https://m.edsoo.ru/ff0d0ca8
BBIHYXJICHHOE U3Ty4eHHE
50 OTKphITUE pajMOAKTHBHOCTH. OMbITH Pesepdopaa mo Bu6miorexa IIOK https:/m.edsoo.ru/ffod0fd2
OTIPEJICNIEHUIO COCTAaBA PAJIMOAKTUBHOTO U3JIy4EHUs
51 CeoucTBa anbda-, 6era-, raMMma-u3iaydcHus. BiusHue
PaMOAaKTUBHOCTH HA KUBBIE OPraHU3MBI
OTkphITHE TPOTOHA M HEUTpOHA. M30Tombl. Anbha-pacnan. bubnuoreka [JOK
52 - - :
DNEeKTPOHHBIM U MTO3UTPOHHBIN OeTa-pacnaj. ['amma-u3nyueHue https://m.edsoo.ru/ff0d1162
DHeprus CBsSI3U HYKJIOHOB B sifipe. fnepHble peakiuu. SaepHbin’
53 ealgo IT 06ne}1\,41,1 ne cneli[fHBbl HSIE)OJIOFI/II)‘IGCI?I/Ie acnﬂelgm Eubmiorexa TOK
p p- 1P > 11EP ’ https://m.edsoo.ru/ff0d1356
SIIEPHOU SHEPTETUKHI
DnemMeHTapHbIe YacTUIlbl. OTKPBITHE MO3UTPOHA. METOIbI
54 HaOIIO/IEHUS ¥ PErUCTPAIIUH dJIEMEHTAPHBIX YacTHll. Kpyrisrii bubnuoreka [JOK

cToil «PyHJaMEHTAIIBHBIE B3aUMOIEUCTBUA. ENMHCTBO
(bu3nYecKOU KapTUHBI MUpa»

https://m.edsoo.ru/ff0d0e38
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Bun 3B€3an0r0 HeOa. Co3Be3us, spKue 3BE3/bl, TUNIAHETHI, UX

o5 BuMoe iBrkeHne. CoaHeyHast CucTeMa

56 Connue. ConneyHas akTUBHOCTb. MicTounuk sHepruu CosHia u
3BE3]
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3/IbI ITTABHOU

57 MOCJIEIOBATEIIbHOCTH. BHYTpEeHHEE CTPOCHUE 3BE3I.
CoBpeMeHHBIE MPEICTABICHUS O TIPOUCXOKICHUH U SBOJIOINN
CoJHna u 3B€31
Muneunbin [Iyte — nama [Manaktuka. [TonoxxeHue u 1Br>xXeHue

58 Connua B I'anaktuke. ["anaktuku. YépHble ABIPHI B siApax
TaJIaKTUK

59 Bcenennas. Paz6eranue ranaktuk. Teopust bonbimoro B3peiBa.
PenmkroBoe nznmydenue. MeraraiakTuka

60 HepermenHbie mpo0OIeMbl aCTPOHOMUHT

61 KonTpomnbHas pabora «1eMeHTbl aCTPOHOMHUU U
acTpO(PU3UKNY
O6o06matomuii ypok. Posb ¢u3uky u acTpoHOMUU B

62 SKOHOMHYECKOM, TEXHOJIOTHYECKOM, COIUAIBHON 1 S THYECKOI
cdepax 1eaTenbHOCTH YelloBeKa

63 O6o6ma}om1:1171 YPOK. Iv’om, 1 MeCTO (PM3UKHU ¥ aCTPOHOMHH B
COBPEMEHHOM HayuyHOU KapTUHE MUpPa

64 O6o06matomuii ypok. Posb ¢uszudeckoit Teopuu B
(dhopMHUpOBaHUM MTPEICTABICHHM 0 GU3NYECKOM KapTUHE MHUpa
O6o06maromuii ypok. Mecto gpu3ndeckoid KApTUHBI MUpa B

65 o011eM psTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEJICTaBJICHHUI O PUPOJIE

66 PesepBHblit ypok. MaruutHoe nose. DIeKTpoMarHiuTHAs
WHIYKINS

67 PesepBHbiit ypok. Ontuka. OCHOBBI CIEIMATFHON TEOPUHN
OTHOCHUTEJIbHOCTH

68 [IpomexyTrouHas aTTectanus 3a Kypc 11 kmacca bubmiorexa [IOK

https://m.edsoo.ru/ff0d1784

35



https://m.edsoo.ru/ff0d1784

‘ OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOT'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Ouszuka, 10 kmacc/ Mskumes [.f., byxosues b.b., Corckuii H.H. mox pemakiueit
[MapdentreBoii H.A., AxnmonepHoe oOmectBo «M3marensctBo  «llpocBemenuer»
» ®msuka, 11 wxmace/ Mskumes I'.JI., byxoBueB b.b., Uapyrua B.M. mox pemakmmeit
[TapdentreBoii H.A., AkunonepHoe o6mmectBo «M3natensctBo «IIpocBemenney
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