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HOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yuyeOHOoro mpeamera «@Pusmka» 0a30BOro ypoOBHS Ha YypOBHE
cpeaHero oOmero o0pa3oBaHMS COCTaBJeHAa Ui OOy4aroIIMXCsS, COACPXKAIIMXCS B
HCIPABUTENBHBIX YUPEKACHUAX, PACIIONOKEHHBIX Ha TeppuTopun Pecnydonuku Komu, B uucio
KOTOPBIX BKJIIOUYEHBbl HCIPABUTENIbHBIE KOJOHUU M CIIEJACTBEHHBIE H30JISITOPbl YIPaBICHUS
benepanbHOU CiTy)ObI HCTIOJIHEHHS HakazaHuil mo Pecnyonuke Komu (manee — 1Y YOCHH).

[Iporpamma mo ¢usuke 6a30BOrO YpOBHS HAa YPOBHE CpEIHET0 OO0Iero oOpa3oBaHMUS
pa3paboTaHa Ha OCHOBE IMOJIOKEHHHA M TpeOOBaHMI K pe3yabTaraM OCBOCHHS OCHOBHOM
oOpa3oBaTeNbHOM TporpaMMmel, peactaBieHHbX B DI'OC COO, a taxxke ¢ yuéToM deaeparbHON
paboyeil mporpaMMbl BOCIIUTAHUS ¥ KOHLIETILIMY MPENoiaBaHus yueOHoro npeamera « Pu3nka» B
oOpa3oBaTeNnbHbIX opraHuzauusix Poccuiickoii ®enepanuu, peaau3ylOIIUX OCHOBHBIE
o0Opa3oBaTeNIbHbIE TPOrPAMMBI.

MarepuanbHo-TexHuueckass  0a3a, MpeicTaBleHHass B y4eOHbIX  MOMEIIECHUSAX
HCIPABUTENBHBIX YUPEKICHUH M HEOOXOAMMOCTh COOJIOACHUS PEXUMHBIX TpeOOBaHUH,
UCKJIIOYAIOT BO3MOKHOCTh IPOBEAEHHUS J1a0OpAaTOPHBIX M MPAKTUYECKUX paboT Ha Yy4eOHBIX
3aHSTUSIX TI0 MIPEIMETY.

CopepxaHue mnporpaMMbl MO (U3MKE HampaBlieHO Ha (OPMUPOBAHUE ECTECTBEHHO-
HayyHOU KkapTuHbI Mupa oOyyatomuxcs 10—11 kmaccoB npu oOyueHuu ux usznke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO Moixoa. [Iporpamma no gusuke cOOTBETCTBYET
tpeboBanusM OI'OC COO K mIaHUpPyeMbIM JIMYHOCTHBIM, NMPEAMETHBIM M METalpeIMETHBIM
pe3ynpTaTaM OOyueHHus, a TaK)K€ YYUTHIBAET HEOOXOJMMOCTb pPEaU3al[MH MEKIPEAMETHBIX
cBs3ell (PM3MKH C E€CTECTBEHHO-HAyYHBIMH YUE€OHBIMHU TIpeAMeTamMu. B Hell ompenensroTcs
OCHOBHBIC 1€ M3y4eHUs (PU3WKK HAa ypOBHE CpEIHEro oO0mero oOpa3oBaHUSs, IUIAHUPYEMbIS
pe3yabTaThl OCBOEHHSI Kypca (PU3HMKH: TMYHOCTHBIE, METapeAMETHBIE, TPEIMETHBIE (Ha 6a30BOM
YpOBHE).

Peanuzarus pabodeit mporpaMmmsl yaeObHOTO Tipenmera «Du3nkay oCyIeCTBISETCS CPEar
oOyJarormuxcsi, comepkamuxcsi B MY, 94To 0OBEKTHBHO OO0S3BIBACT YUUTENIECH OCYIIECTBIISATH
00pa30BaTENIbHYIO AEATEIBHOCTh C YY4ETOM cHeuu(UKu (YHKIMOHUPOBAHUS HCIPABUTEIIBHBIX
yuepexaeHuil. OqHa U3 OCHOBHBIX OCOOCHHOCTEN BeleHHsI 00pa30BaTeNbHON JEATEIbHOCTH B
YCIOBHSIX MCIPABUTEIbHBIX YUPEXKIEHUH COCTOMT B TOM, 4YTO €€ YYEHUKH (HaKTHUECKU
CYIIECTBYIOT B JIByX pEaJbHOCTAX — C OJHOH CTOPOHBI, JIMLA, HApYIIUBLINE 3aKOH U
cogepxamuecs B Y, ¢ apyroil — 310 y4eHUKH, KOTOpbIe 00s13aHbI, IPEXK/Ie BCEro, cOOI0aTh
pEeKUMHBIE TPEOOBaHUS U YTBEPXKICHHBIIN pacniopsaok qus M1Y. OTum Bo MHOTOM oNpeAessitoTcs
(opMbl paboTHI U yueOHbIE MEeAAroruHuecKue TeXHOJoruu. Hu3kuii cTapToBblii Mo3HaBaTEIbHBIN
YPOBEHb, HECOOTBETCTBHE OMOJIOTMYECKOTO BO3pacTa Kijaccy oOyudeHHs (Kareropus
oOyuaromuxcs cocraBiger or 13 o 30 yier), HeAOCTaTOUHAs MaTepUaIbHO-TEXHUYECKas 0aza
UCIPABUTEINIbHBIX YUPEKICHUH, OTCyTCTBUE ceTH «VHTepHeT» B y4eOHbIX KjlaccaX U TPYAHOCTH
IIPOHOCA 3JIEKTPOHHBIX HOCHUTENEH Ha peXHUMHYK Tepputoputo MY, TpynoBas 3aHATOCTb
oOyyaromuxcs Ha OPEANpUATHIX COOCTBEHHOIO MPOU3BOJCTBA MCIPABUTEIIBHBIX YUPEKICHHUH
SBJIAIOTCS. OOBEKTUBHBIMM MPENSATCTBUSAMH I UCIOJIb30BAHUS TPAJULMOHHBIX (OpPM paboThI,
OOIIETTPUHSATHIX [T 00pa30BaTENIbHBIX YUPEKACHUH.

OrpaHMyeHHOE KOJIMYECTBO y4EOHBIX MOMEIIEHUH B MCIPABUTENIBHBIX YUPEXKICHUSAX U
HE00X0AMMOCTh COOMIOJIEHHSI PEXUMHBIX TpeOOBaHUM, MCKIIIOYAI0T BO3MOXKHOCTb NPOBEJCHHUS
71a00paTOPHBIX U MPAKTHUECKUX PAOOT HA YUEOHBIX 3aHATHSX 110 IPEAMETY.

C y4eToM MMEIOLIMXCSl 0COOCHHOCTEH, B COOTBETCTBUHU € TPEOOBAHUSAMU JIEHCTBYIOLIETO
3aKOHOJIaTEeIbCTBA OOyYEHHE OCYIIECTBIISIETCS B OYHOM, OYHO-3a0YHOM M 3a0uHOM (hopmax B
COOTBETCTBUH € y4eOHBIMU IUIAHAMH U KAJIEHAAPHO-TEMATHYECKUM TUIAHUPOBAHUEM.

[Iporpamma no ¢usuke BKIOYALT:



® [UTAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (pu3MKH Ha 0a30BOM ypOBHE, B TOM YHCIIE
MIPEIMETHBIE PE3YNIbTAThl IO TOAaM O0yUIECHHUS;

e cosiepkanne yueOHoro npeamera «Pu3nkay 1o rojaM oOydeHusI.

dwusmKa Kak Hayka 0 HanOoJiee OOIMX 3aKOHAX MPHUPOJIBL, BBICTYIAsl B KAYECTBE YUEOHOTO
IpeMeTa B ILIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAaHUI 00 OKpYXKarolleM MHpE.
konpHBIA Kypc (U3UKHM — CHUCTEMOOOpA3yIOUIUl s €CTECTBEHHO-HAYYHBIX YYEOHBIX
IIPEIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBICHUHN, U3y4aeMbIX
XUMUeH, Ouosnorueid, guznyeckoi reorpadueil U acTpoHoMHel. Vcnoiap30BaHHWE M aKTHBHOE
npUMeHeHre PU3MUECKUX 3HAHUN OTIPe/IeIsIeT XapaKkTep M pa3BUTHE pa3HOOOPa3HBIX TEXHOIOTHIA
B cepe sHeEpreTHkH, TPAHCHOPTA, OCBOSHHUS KOCMOCA, MOJYYECHHS HOBBIX MAaTEPHAIIOB C
3aJJaHHBIMM CBOICTBaMHM U Apyrux. Mzyuenue pu3nku BHOCUT OCHOBHOM BKJIaj B JOPMUPOBAHKE
€CTECTBEHHO-HAYyYHON KapTHHBI MUpa oOyuarouiuxcs, B (opMHUpOBaHHUE YMEHMH NPUMEHSTh
Hay4YHBI METO/1 MO3HAHUS NP BHIMOJIHEHUH UMHU Y4€OHBIX UCCIIEJOBAHUI.

B ocHoBy kypca pu3uku 11 ypoBHS CpeHero oOmiero oopa3oBaHus MOJIO0XKEH PsiI UACH,
KOTOpbIE MOKHO paccMaTpHUBaTh KaK MPUHIHUIIBI €0 OCTPOCHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEN KypC SIBJISIETCS JIOTUYECKU 3aBEPILIEHHBIM, OH
COJIEP’)KUT MaTepHall U3 BCeX pas3AesioB (PU3MKH, BKIIOYAET KaK BOMPOCH! KIACCHUYECKOM, TakK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuszayuu. B cooTBeTCTBUHU € HEeMl MaTepuall Kypca UMK 00beTMHEH BOKPYT
¢buznueckux Teopuil. Benmymum B Kkypce sBhsiercs (GOpMUpOBAaHHWE NPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BEIIECTBE U IOJIE.

Hoes eymanumapusayuu. E€ peanusanus npeanojgaraeT UCHOIb30BaHUE I'YMAHUTApHOTO
NOTeHIana (pU3nuecKol HayKu, OCMBICIIEHHE CBSA3U Pa3BUTUS (PU3UKHU C pa3BUTHEM OOIIECTBA, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M 9KOJIOTUYECKUMU MPOOIIEMaMH.

Hoes npuknaonoii nanpaenennocmu. Kypc Gu3uku npeanonaraeT 3HakOMCTBO € IIUPOKUM
KPYrOM TEXHHUYECKHX M TEXHOJOTUYECKUX MPHIIOKEHUN N3YYEHHBIX TEOPUHI U 3aKOHOB.

Hoes skonocusayuu peanns3yercss MOCPEICTBOM BBEACHUS DJIEMEHTOB COJCpXKaHMS,
MOCBSIEHHBIX 3KOJIOTMYECKHMM HPOOJIeMaM COBPEMEHHOCTH, KOTOpPbIE CBS3aHbl C pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TaKkKe 00CykIeHHUs NMPoOJIeM pallMOHAIBHOTO IPUPOIOTIOIB30BaHMS U
9KOJIOTHYECKOH 0€30MMacHOCTH.

CrepKHEBBIMU JIEMEHTaMHU Kypca (PM3MKH HAa YpPOBHE CpeaHero oOIiero oopa3oBaHUs
ABJIAIOTCS (u3ndeckue Teopuu ((HopMHUpOBaHME MPEIACTABICHUM O CTPYKType IOCTPOEHUS
¢u3nyeckoil TeopuH, poJu (PyHIAMEHTAIbHBIX 3aKOHOB W IPUHIMIIOB B COBPEMEHHBIX
IIPEICTABICHUAX O IPUPOJE, TPaHULAX NMPUMEHUMOCTH TEOPHH, IUIsl ONHUCAHUS €CTECTBEHHO-
Hay4HBIX SIBJICHUN U IPOLIECCOB).

CucTeMHO- I TETbHOCTHBIN M0IX0/] B Kypce (DU3UKHU peau3yercsl MPek/e BCEro 3a CUer
OpraHu3aluM 3KCIIEPUMEHTAIBHON JesITeIbHOCTH oOyuaromuxcs. s 0a30Boro ypoBHs Kypca
(GU3UKH — 3TO HCHOJIB30BAHUE CUCTEMBI (POHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIIEPUMEHTOB U
nabopaTopHbIX paboT. OJHAKO MaTepUalbHO-TEXHUUYECKass 0a3a, MpejacTaBieHHas B y4eOHbBIX
[IOMEUICHUAX HCHPABUTENBHBIX YUPEXKIECHUHM 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. IIpu stom
JUIsL pacu€THBIX 3a/1a4 IPUOPUTETOM SIBJIIOTCS 3aJauul C SIBHO 3aJlaHHOM (hPM3MYECKON MOJIEINbIO,
MIO3BOJISIFOIIME TPUMEHATH U3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJJTHOTO pa3Jelia Kypca,
TaKk W MHTETrpUpYyd 3HAHHA W3 DPa3sHbIX pa3feioB. [[Is KauyecTBEHHBIX 3alad NPHOPUTETOM
ABIIAIOTCSL 3aJaHUsd Ha OOBSCHEHHE TMpOTeKaHWs (U3NYECKUX SBJICHUH M NPOIECCOB B
OKpYXKarollel XU3HU, TpeOyromue BblOOpa (u3nyeckod MOAEIM A CUTYyallUu IPaKTHKO-
OPHUEHTHUPOBAHHOTO XapaKTepa.



Pabouas mporpamma yuebHOTO mpeaMera «DPu3uKay 00ecIeynBaeT peaan3aliio MO
«Ix0JIBHBIN YypOK» U JOCTH)KEHME LIEJEH IUIaHUPYEMBIX PE3yJbTaTOB pabodel MmporpamMmbl
BOCITUTaHMUSL.

B paboueii mprpamme yueOHOro mnpeamera «®DPu3nka» IMpenCTaBICHbl TEMaTUYECKOE
TUTAHUPOBAHHE IO BCeM (popMaM 0OydeHHUs: OUHOU, OYHON-3209HOM U 3209HOH (hopMaM.

[ToypouHoe mmaHUpPOBaHUE B COOTBETCBHU C (hepepaibHON paboueii mporpaMMoii yueOHOTO
npeamera «Du3nka» MOKa3aHO TOJBKO 1O 0YHOH opme oO0ydenus. [loypouHoe miaHnupoBanue
[0 OYHO-3a04YHOM M 3a04HOM (opMaM OOy4EHHUS OTpPa)XE€HO B KaJeHJIApHO-TEMaTHUYECKOM
IUIAHUPOBAHUM YUUTEJIEH-TIPEIMETHUKOB.

OCHOBHBIMU TIETISIMH U3YydeHHsI (PU3UKH B 00111eM 00pa30BaHUM SIBIISIOTCS:

¢ (hopMHpOBaHUE HHTEPECA U CTPEMJIICHHS 00yJaOIUXCsl K HAYYHOMY U3YyYEHHIO PUPO/IBL,
pa3BUTHE UX UHTEIIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEM;

epa3BUTHE TNPEJCTABICHUH O HAydyHOM METOJ€ TMO3HaHui U (OPMUPOBAHUE
HCCIIEIOBATENIbCKOIO OTHOIIEHMSI K OKPYXKAIOIIUM SIBJICHUSIM;

¢ hopMHUpoBaHME HAYYHOIO MHPOBO33PEHMSI KaK pe3ylbTaTa U3y4eHHs] OCHOB CTPOCHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DPM3HKH;

¢ hopmMHpoBaHNEe YMEHUN OOBSACHATH SIBIIEHUS C HUCIOJIb30BAHWEM (DU3MUECKUX 3HAHUU U
Hay4YHBIX JI0Ka3aTeJIbCTB;

¢ hopMHpoBaHUE TPEJICTABICHUNA O POJU (DU3UKHU Ui Pa3BUTHUSI APYIrUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHA.

JlocTkeHne ATHX Liededl oOecrieunBaeTcss pelieHHeM CIEAYIOUIMX 3aJad B Ipolecce
M3y4deHus Kypca (U3HKH Ha YPOBHE CPETHETO 0OIIEero 00pa3oBaHus:

® IpHOOpPETEHNE CHUCTEMBl 3HAaHWKU 00 OOMMX (U3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHUSIX, BKIIIOUAsE MEXaHUKY, MOJIEKYISIPHYIO GU3UKY, SIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HUKY U
AJIEMEHTHI aCTPOPUBHKY;

¢ hopMHUpoBaHNE YMEHUM TPUMEHSITh TEOPETHUECKHUE 3HAHUS JIIs1 00bSICHEHUS GU3NYECKUX
SIBIICHUN B IPUPOJIE U JUTSl IPUHATHUS MPAKTUYECKUX PEIICHUH B IOBCEIHEBHOM KU3HU;

® OCBOCHHE CIIOCOOOB pelIeHUs pa3IMYHbIX 3aj]au ¢ IBHO 33JaHHON (U3NYECKON MOJIENbIO,
3a/a4, MOJPa3yMEBAIOIINX CaMOCTOSATEIbHOE cO3/aHue (U3NYECKOM MOJenu, aJeKBaTHOU
YCIIOBHUSM 33]1a4H;

e [IOHMMaHHe (U3UYECKUX OCHOB M MPHUHILUIIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTHYECKHX MPOLIECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPENY;

Ha u3yuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE CpEIHEr0 oOIIero oopasoBaHus B
ouHoi hopme otBoauTCs 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B Heneno), B 11 kmacce — 68
4acoB (2 Jaca B HEJEIIIO).

Ha usyuenue ¢usuku (6a30BbIli ypOBEHb) Ha YPOBHE CpelHEro oodiero oopazoBaHus B
OYHO-3a09HOM opMe Bcero oTBoauTcs 136 4acoB, M3 KOTOPBIX 68 4YacoB - B OYHOU (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 CpPEAHEro 00IIero oOpa3oBaHUs B
3204HOM popme Bcero oTBoAUTCS 136 yacoB, U3 KOTOPBIX 68 4acoB - B 04UHOM opme (ayIUTOPHO)
u 68 yacoB — B 3a0uHOI (camocTosenbHOe u3ydeHue): B 10 kmacce — 34 uaca u 34 yaca
COOTBETCTBEHHO; B 11 kiacce -34 yaca u 34 yaca COOTBETCTBEHHO.

Henenvnass Harpy3ka ydeOHoro mpenmera «@u3nmka» TO Kiaccam MpeJCcTaBiIeHa
CJIEYIOIIUM KOJIMYECTBOM YaCOB:

¢popma 00yuenusn KosmnuecTBo 4acoB B He/les110 (04HO/3209HO)
10 kaace 11 kaacc
ouHas Gopma 2 2




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




COJEPKAHUE OBYYEHUA

10 KJIACC

Pazjnen 1. ®u3nka u MeTOAbI HAYYHOT O TO3HAHUS (LCHONb306AHUE BUOCOMAMEPUATIOB).

®usuka — Hayka o mpupoge. Hayunele meToapl mo3HaHUsA OKpyxkaromero mupa. Poib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (pU3HKeE.

MonenupoBanue (pu3nyecKux siBI€HU W mpoueccoB. Hayunbeie rumnoressl. Ousznyeckue
3aKOHBI M TEOPUU. |'paHH1IbI NPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [IpHHIINIT COOTBETCTBUS.

Pons u Mmecto ¢usmku B (OpMUPOBAHMM COBPEMEHHOW HAayyHOM KapTUHBI MHpa, B
MIPAKTUYECKON JIEATEIbHOCTH JIFOACH.

Jlemoncmpayuu

Amnanorosble ¥ IH(PPOBBIE U3MEPHUTENBHBIE TPHUOOPHI, KOMITBIOTEPHBIE ATYUKH.

Pasznen 2. Mexanuka (ucnoiv3oeanue gudeomamepuaos).

Tema 1. Kunemamuka

Mexanndeckoe ABmwkeHHe. OTHOCHUTEIBHOCTh MEXaHMYECKOTro JBMKeHHsA. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHsiE CKOPOCTh, MTHOBEHHAasi CKOpPOCTh) M YCKOpPEHHE
MAaTepUaIbHON TOYKH, UX MPOEKIMU HA OCHU CUCTEMBbI KOOpAHHAT. CJIOKEHHE MEepEMEIIEHUN 1
CJII05KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsMOIMHEHHOE nBIWKeHue. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, TyTH U IEPEMEILICHUS MATEPHUAIIbHON TOUYKU OT BPEMEHH.

CBoboaHoOe masieHre. Y CKOpeHue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe aBwxeHue. J[BMKEHHE MaTepuaIbHOM TOYKM IO OKPYKHOCTH C
MOCTOSTHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEMHAsA ckopocTh. [lepuoa u yactora
oOparienus. L{eHTpocTpeMUuTEIbHOE YCKOPEHHE.

TexHuyeckue ycTpocTBa M MPaAKTHYECKOE TPUMEHEHUE: CITUAOMETP, IBUKEHHE CHAPSIOB,
LIETHBIE U PEMEHHBIE MEepelavu.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETA, MILTIOCTPAIUA KHHEMAaTHYECKUX XapaKTePUCTUK JIBUKEHUS.

[IpeoOpazoBaHue ABMKEHHUI C UCIIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

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

N3mepenue yckopeHust CBOOOTHOTO MaCHHUS.

Hamnpagnenue ckopocTH npy JBUKEHUHU 1O OKPYKHOCTH.

Tema 2. Junamuxa

[Tpuniun otHocutenbHoCcTH ["anunes. [lepBeiit 3akoH HbtoToHa. MHepimanbHbie CUCTEMBI
oTcuéra.

Macca tena. Cwia. IlpuHnun cynepnosuunu cwil. Bropoit 3akoH Herortona st
MaTrepuanbHOM TOUKHU. TpeTuid 3akoH HproTOHA 1171 MaTepuaibHbIX TOYEK.

3akoH BceMUpHOro TsaroteHus. Cuna tsxectu. [lepBas kocMHuueckasi CKOPOCTb.

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

Tpenue. Buap! 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 ¥ BpalaTenbHOE IBUKEHHE a0COTIOTHO TBEPAOTO Tea.
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MOMEHT CUJIbI OTHOCUTEIILHO OCH BpalieHus. [1imeqo cuiibl. Y CinoBus paBHOBECUS TBEPIOTO
Tena.
Texnuueckre yCTpOHCTBA W IPAKTUYECKOE IPUMEHEHHWE: IOJIIMIIHUKY, JBUKCHHUE
HCKYCCTBEHHBIX CITyTHUKOB.
Jlemoncmpayuu
SIBrienne nHepLUUH.
CpaBHeHuE Macc B3aUMOJICHCTBYIOLIUX TEI.
Bropoi1 3akon HeroTona.
Nsmepenue cui.
CrnosxeHue cuil.
3aBUCUMOCTb CHJIBI YIPYTOCTH OT Ae(pOpMaIiH.
Hesecomocts. Bec Tena npu yCKOPEHHOM MOAbEME U NTAJICHUH.
CpaBHeHHUE CUJT TPEHUS TOKOSI, KAUYEHUS U CKOJIbKEHUS.
VYcnosus paBHOBeCHs TBEPIOTO Tesa. Buibl paBHOBECHSI.
Tema 3. 3akonvl coxpaneHusn ¢ MexanHuke
Nmnynec MaTepuaibHON TOUKM (Te€la), CUCTEMBl MaTepUaIbHBIX ToueK. IMIynbc cuiibl u
VM3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAaHEHMs UMITyJIbca. PeakTUBHOE ABMKEHUE.
Pa6ora cuibl. MOIIHOCTE CHITBI.
Kunernueckass sHeprus MarepuaibHOM TOukH. Teopema 00 M3MEHEHUH KUHETHYECKOMN
SHEepruu.
[ToTenmmaneHas sHeprus. [loreHnuanbHas sHeprus ynpyro 1eopMUPOBAHHON MPYKUHBI.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.
[loTeHnmaneHple U HEMOTEHLUATIbHbIE CUIBL. CBSI3b pPaOOTHl HEMOTEHUUAIBHBIX CHI C
M3MEHEHNEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOM SHEPrUU.
Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.
TexHuyeckre ycTpoHCTBa M MPAKTUUYECKOE MPUMEHEHHE: BOJOMET, KOMEP, MPYKUHHBIN
MACTOJIET, IBUKEHHUE PAKET.
Jlemoncmpayuu
3aKOH COXpaHEHUsI UMITYJIbCA.
PeakTuBHOE NBHKEHUE.
[lepexon moTeHIMAIBHON PHEPTUHN B KHUHETUUYECKYIO M 0OpaTHO.
Pa3znea 3. MoJiekyJsipHasi pu3uKa 4 TEPMOAMHAMHUKA
Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYECKOU Meopuu
OcHOBHBIE T0JIOKEHUS MOJIEKYISIPHO-KMHETUYECKON TEOPUH U UX OMBITHOE 0OOCHOBAHUE.
Bbpoynosckoe nuxkenue. Auddysus. Xapakrep ABUKEHUS U B3aUMOICHCTBUS YaCTHUI] BEIIECTBA.
Mopenu cTpoeHus ra3oB, JKUJIKOCTEH U TBEPABIX Tell M 00BICHEHUE CBOMCTB BEIIECTBA HA OCHOBE
3TUX Mojieneil. Macca u pa3mepsl motiekyn. Konnuectso BemectBa. [loctosiHHas ABoraapo.
TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.
Mogens uaeanbHoro raza. OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKOW TEOPUHU
uaeanpHOTO raza. AOCONIIOTHas TeMmIepaTrypa Kak Mepa CpelHel KHHETHYeCKOW SHepruu
TEIJIOBOTO ABMXKeHUs yacTul] raza. lllkana remneparyp KenbBuna. ['a30Bble 3aKOHBI. Y paBHEHUE
MenneneeBa—Kianelipona. 3akon /lanbrona. M3omponeccsl B HIEAIBHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BelecTBa. ['paduueckoe mpeacTaBiIeHUE H30IMPOLECCOB: H30TEpPMa, H30X0pa,
n3obapa.
TexHuueckue ycTpoiicTBa M MpakTUYECKOE IIPUMEHEHUE: TEPMOMETP, OapoMeTp.
Jemoncmpayuu
OnbIThl, J1OKa3bIBAIOLIME JUCKPETHOE CTpPOEHHME BellecTBa, (oTorpaduu MoOJEKyT
OpPraHMYECKUX COECANHEHUH.
OmnbIThl 0 AU} PY3UH KUAKOCTEH U Ta30B.
Mojienns GpOYHOBCKOTO JIBUYKEHUSI.



Mopens onbita LlTepHa.

OnpIThI, TOKa3bIBAIOLIUE CYLLIECTBOBAHNE MEXMOJIEKYIISIPHOIO B3aUMOACHCTBUSL.

Mogens, HIUTFOCTPUPYIOLIAs IPUPOLY JABICHUS ra3a Ha CTEHKHU COCYaA.

OnpIThI, MIUTFOCTPUPYIOIINE YPaBHEHUE COCTOSIHUS UAEAIBHOTO ra3a, H30IPOLIECCHI.

Tema 2. Ocnoevlt mepmoounamuku

TepmonnHamuueckass cucrteMa. BHYTpEHHSS SHEprust TEPMOJMHAMHYECKOW CHCTEMBI U
ciocoObl € m3MeHnenus. KoiamuecTBo TemnoTel U padoTa. BHyTpeHHSS SHEPrUs OAHOATOMHOTO
HJIeAIbHOTO Ta3a. Bupl Teronepenayu: TEIONPOBOAHOCTb, KOHBEKIMS, U3JIydeHUE. Y JIelIbHAs
TEINIOEMKOCTH BelecTBa. KomuecTBo TEIUIOTHI IpHU TEIUIoNepeaaye.

[Tonsitre 06 agumabaTHOM mporecce. [TepBriii 3akoH TepMoanHaMuKkh. [I[puMeHEeHHE TePBOTO
3aKOHA TEPMOJMHAMMKY K u3ompoiieccaM. I'papuueckast uHTepnperanust padoThl rasa.

Bropoii 3akon TepmouHamMukyd. HeoObpaTuMOCTh TPOLIECCOB B TIPUPOJIE.

TemoBbie MamuHbl. [IpyHIMIIBI HelicTBUS TEIIOBBIX MaluH. [IpeoOpa3oBaHus sHEPTUH B
TerioBbIX MamuHax. Koagunuent nosnesnoro aeiictus Temnopoi mamuHel. [{ukia Kapao u ero
K03((UIIMEHT MOJIE3HOTo JEHCTBUSA. DKOJIOTHUECKUE TPOOIEMbI TEIII0PHEPTETHKY.

Texnuueckue ycTpoiicTBA M MpPaKTUUYECKOE IPUMEHEHHWE: [BUTaTelb BHYTPEHHEIO
Cropanusi, ObITOBOI XOJIOIUIbHUK, KOHTUIIHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEeHHEW SHEpPruu Teja IMPU COBEPLIEHUH pPaOOTHI: BBUJIET MPOOKU U3
OYTBLIIKM MOJ IGMCTBHEM CXKATOTO BO3/lyXa, HarpeBaHue 3upa B JaTyHHOU TpyOKe MyTéM TpeHus
(BUIIEOIEMOHCTpAITHS).

N3menenne BHyTpeHHeH sHepruu (TeMrepaTypbl) Teja Mpu Terionepeaaye.

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

Monenu mapoBoii TypOUHBI, IBUTATelsl BHYTPEHHETO CTOPaHUsl, PEAaKTUBHOTO JBUTATEIS.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpazoBanue u koHneHcanus. Mcmapenue u kurnenune. AOCOTIOTHAS U OTHOCUTEIIbHAS
BII&KHOCTh BO3ayxa. HacelmeHHblit map. YuenpHas TemioTa mapooOpa3oBaHUs. 3aBUCUMOCTH
TeMIEPaTypbl KUIEHUS OT JAaBJICHUS.

Teépnoe Teno. Kpucrammuaeckue u aMmopdHbie Tena. AHU30TPOIHS CBOMCTB KPHUCTAIIIOB.
Kunkue kpucramisl. CoBpemMeHHble MaTepuasbl. [lmaBneHune u kKpucramumzauus. Y IeiabHas
TeruioTa miasnenus. CyonuManus.

VYpaBHeHHE TEIJIOBOTO OanaHca.

TexHnueckne yCTpOWCTBAa M IPAKTHYECKOE IPUMEHEHUE: THUIPOMETP MU IICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUH MTOJTYYEHHSI COBPEMEHHBIX MAaTEPUAIIOB, B TOM YUCJIE HAHOMATEPHAJIOB,
Y HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBILLIEHHBIX 1APOB.

Kunenue npu NOHUKEHHOM JaBJICHUMU.

CriocoObl U3MepeHus BIKHOCTH.

Habmronenue HarpeBanus U IIaBJIeHHs KPUCTAILTHYECKOTO BEIIECTBA.

JleMoHcTpalys KpuCTaioB.

Pa3nen 4. DieKTpoaAMHAMUKA (UCNOIB306AHUE BUOCOMAMEPUATIONE).

Tema 1. dnekmpocmamuxa

OnexTpu3anus Teln. OJEKTpUYECKHHd 3apsaa. JlBa BHIa DJJIEKTPUYECKUX 3apsoB.
IIpoBOJHUKH, TUANEKTPUKH U MOJYIIPOBOJIHUKN. 3aKOH COXPAHEHUS MIEKTPUYECKOTO 3aps/a.

B3aumopneiicteue 3apsnoB. 3akoH Kymona. TodeuHwlid  2ieKTpUUYECKHMH — 3apsnl.
Onexrpuueckoe mnoJie. Hanpsok€HHOCT 3nekTpuueckoro mnousid. [lpuHumn cynepno3unuu
JJIEKTPUYECKUX MOJIeH. JINHUY HANPsKEHHOCTU AIEKTPUYECKOTO TOJIS.



PaGora cui anekrpocratudeckoro mods. [loreniman. Paznocts norennuanos. [IpoBogHukm
Y TUDJIEKTPUKH B JIEKTPOCTATUUECKOM M0JI€. JuanekTpuueckas IpOHUIIAEMOCTb.

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

TexHuueckre yCTPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: AIJIEKTPOCKOI, 3JIEKTPOMETP,
ANIEKTPOCTATUYUECKAs 3alllUTa, 3a3€MJICHUE DJEKTPONPUOOPOB, KOHACHCATOP, KOMUPOBATBHBIN
anmapar, CTpyWHBINA IIPUHTED.

Jlemoncmpayuu

YCeTpOoUCTBO M IPUHLUII JEHCTBUS dJIEKTPOMETPA.

B3anmopeiicTBue Ha’EKTPU30BAHHBIX TEJ.

DIEKTPUUYECKOE T0JI€ 3aPSHKCHHBIX TEl.

[IpoBOAHMKHU B AIEKTPOCTATHUECKOM TOJIE.

DNeKTpoCcTaTUYEeCKas 3aluTa.

JIUDIIeKTPUKH B 3JIEKTPOCTATHIECKOM TIOJIE.

3aBUCUMOCTD IIEKTPOEMKOCTH IIOCKOTO KOHCHCATOPA OT TJIOMIAH TIACTUH, PACCTOSTHUS
MEXTy HUMH U TUAJIEKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOTO KOHJIEHCATOPA.

Tema 2. Ilocmoannstii 3nexkmpuueckuit mok. Toku e paznuunvix cpeoax

DNEeKTPUYECKUA TOK. YCIIOBHSI CYIIECTBOBAHUS JIEKTPUUYECKOTO TOKA. VICTOUYHWKH TOKa.
Cuina toka. [TocTosSIHHBIN TOK.

Hanpsioxenue. 3akon OMa [i71s1 ydacTka LHEnH.

DNeKTpUYECKOe COTIPOTHUBJIICHUE. VYnenpHOE COTIPOTUBJIEHUE BEIIIECTBA.
[TocnenoBarenbHOE, TapaIEIHHOE, CMEITIAHHOE COSTUHEHNE TTPOBOJHUKOB.

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

DNEeKTPOABUKYIIasl CUjla U BHYTPEHHEE CONPOTUBJICHHE UCTOYHMKA ToKa. 3akoH OMa st
MTOJTHOM (3aMKHYTOM) 3JIeKTpriecKoi nenu. KopoTkoe 3amMbIkaHueE.

DneKTpOHHas MPOBOAUMOCTh TBEPABIX METAIOB. 3aBUCUMOCTh CONPOTHUBIICHUSI METAIJIOB
oT Temmeparypsl. CBEpXIpOBOAUMOCTb.

DIIEKTPUYECKHUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[MonynpoBoanuku. CoOCTBeHHAas U MpPHUMECHas MPOBOJAUMOCTbh MOJYIMPOBOJIHUKOB.
CaoiicTBa p—n-niepexona. [TomynpoBoJHHKOBBIE PUOOPHI.

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

DIIEKTpUYECKHUI TOK B razax. CaMOCTOSITENIbHBIA M1 HECAMOCTOATENIbHBIN pa3psia. MosHus.
[Tna3ma.

Texuuyeckue ycTpoiCTBa U MPAKTUUECKOE MPUMEHEHHE: aMIIEPMETP, BOJIbTMETP, PEOCTar,
WUCTOYHUKUA TOKA, DIEKTPOHArpeBareibHble NPUOOPHI, 3JIEKTPOOCBETHTEIbHBIE MPUOOPHI,
TEPMOMETpP  CONPOTHUBIICHUS, BAKyyMHBIA  JMOJ, TEPMUCTOPHI U  (POTOPE3UCTOPHI,
MOJIYIIPOBOHUKOBBIH IMOJI, TallbBAHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HAMPSHKCHHUSL.

3aBUCUMOCTh CONPOTHUBICHUS LMIMHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOIIAAN
MOINEPEYHOI0 CEYEHUsl U MaTepHraa.

CMenanHoe coeIMHEHUE POBOJHUKOB.

[IpsiMmoe um3MepeHue 3MeKTpOoABMKYIIEH cuiibl. KopoTkoe 3aMblkaHHe TralbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCHUMOCTb COMPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTD JEKTPOJIUTOB.

HckpoBoii pa3psia 1 NpOBOAUMOCTb BO3AyXa.

OHOCTOPOHHSISE TPOBOJIUMOCTD AUO/IA.



Me:knpeaMeTHbIe CBS3H

N3ydenne xypca ¢usukm 0O6a3zoBoro ypoBHsS B 10 Kiacce OCYIIECTBISIETCS C YUETOM
COJIepKATENbHBIX MEKIIPEIMETHBIX CBSI3e C KypcaMH MaTeMaTHKH, OWOJIOTUH, XHMMHU,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nousamusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHUE, HAYYHBIH (akT, TUmoTe3a, (u3nyeckas BETUYMHA, 3aKOH, Teopws, HaOIroneHHE,
AKCHEPUMEHT, MOJIEIMPOBAaHUE, MOJEIb, U3MEPEHUE.

Mamemamuxa: penieHue CUCTEMbI ypaBHEHUH, JIMHeWHast QyHKIus, mapaboiia, runepooua,
uX rpaduku u CBOMCTBA, TPUTOHOMETPUUYECKHE (PYHKIMH: CHHYC, KOCHHYC, TAHTE€HC, KOTAHT'€HC,
OCHOBHOE TPUTOHOMETPUUYECKOE TOKJIECTBO, BEKTOPbHl M HMX IPOEKLUHMHU HAa OCH KOOpPJMHAT,
CII0KEHHE BEKTOPOB.

buonocusn: mexanudeckoe IBUKEHUE B JKMBOM mpupone, nuddysus, ocMoc, TermiooOMeH
KUBBIX OPraHU3MOB (BHJIbI TEIUIONEPENadH, TEMJIOBOE PABHOBECUE), SJIEKTPUUECKUE SBJICHUS B
YKUBOU IPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHHE BEILECTBA, CTPOEHHE aTOMOB M MOJIEKYI, MOJb BEIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBAa TBEPABIX TeJd, XUAKOCTEH U Ta30B, AJIEKTPUUYECKHE
CBOMCTBa METAJUIOB, SJEKTPOJIUTHYECKAs JUCCOLUAIINS, FralbBaHHUKA.

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

Texnonozus: npeoOpa3zoBaHue JBMKEHHUH C MCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHHUS B
TE€XHHMKE, TOJIIMITHUKHN, HCIIOJIb30BAHME 3aKOHA COXpAaHEHHUS UMITyJIbca B TEXHHUKE (pakera,
BOJOMET U Jpyrue), JBUraTellb BHYTPEHHEro CropaHusi, MapoBass TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTUH MOJyYEHUsI COBPEMEHHBIX MaTepHalioB, B TOM YHUCIIE
HAaHOMATEepHAJIOB, U  HAHOTEXHOJIOTHH,  DJJEKTPOCTaTHYeCKas  3alluTa,  3a3eMJICHHE
NIEKTPONIPUOOPOB, KCEPOKC, CTPYMHBIM NpUHTEp, 3NIEKTpOHArpeBaTeibHble  MPHOOPHI,
AJIEKTPOOCBETUTENIbHBIE IIPUOOPBI, T'aJIbBAaHUKA.

11 KJIACC
Pasznen 4. DiiekTpoAMHAMMKA (UCROIb306AHUE 8UOCOMAMEPUATIONE).

Tema 3. Maznummnoe none. I1eKmpoOMaACHUMHAA UHOYKYUA

[TocrositHHple MarHuThl. B3aumopelicTBHE NOCTOSHHBIX MAarHUTOB. MaruuTHoe IoJie.
Bekrop marautHoM uHaAyKuu. [[puHIUI Cyneprno3uiiui MarHuTHBIX ToJied. JIMHUKM MarHUTHOM
nHAyKuuu. KapTrHa nTuHUNA MarHUTHOM MHAYKIUU M0JIS IOCTOSIHHBIX MarHUTOB.

MarsuTtHO€E MoJie MPOBOJHUKA ¢ TOKOM. KapTuHa JIMHMA WMHAYKIMM MAarHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO IPOBOJHUKA, KATYILIKH C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBre NpoOBOHUKOB C TOKOM.

Cuna Amrnepa, €€ MOyJIb U HalpaBIICHUE.

Cuna JlopeHua, e€ Monaylnb M HampaplieHHE. JIBMKEHUE 3apsHKEHHOM YacTHUllbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopenria.

SIBneHue BNEKTPOMarHUTHOM HWHAYKHUHU. [IOTOK BeKkTOopa MarHUTHOM HMHAYKLUU.
DNEeKTPOABMKYIIAS CHUJIa MHIYKIMU. 3aKOH 3JIEKTPOMAarHUTHOM MHAYKIuU Dapanes.

BuxpeBoe snexTpuueckoe mose. DIEKTPOJBHKYILAS CUla UHIAYKIUU B TPOBOJHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHnykTUBHOCTD. SIBJIE€HUE CAMOMHAYKIIMH. DIEKTPOIBUKYILAsA CUJIa CAMOUHIYKIIUH.

DHeprusi MarHuTHOTO MOJISI KATYIIKU C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.

TexHuueckre YCTPOICTBA W MPAKTUYECKOE MPUMEHEHUE: TIOCTOSHHbIE MAarHUThI,
AIIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTENHU JI€MEHTAPHBIX YACTUILL, UHIYKIIMOHHAS M€Yb.
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Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I10JIEM.

JIMHUM MHIYKIMA MarHUTHOTO OJIS.

B3anmopeiictBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Awmrmepa.

[HerictBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBieHME ANEKTPOMAarHUTHOM MHYKIIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOJBHKYIIEH CHUJIbI UHAYKIUU OT CKOPOCTH M3MEHEHHUS MarHUTHOTO
ITOTOKA.

SIBneHne CaMOMHIYKIUH.

Paznen 5. Kosiebanusi M BOJIHBI (CROb306aAHUE 6UOCOMAMEPUATIOE).

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbsle KONEOAHUS

KonebatenpHast cucrema. CBoOogHBIE MexaHWYeCcKue Kosiebanus. [apMoHUUeckue
konebanus. Ilepuon, uwacrora, ammautyga U (asa koneOanui. [IpyXKMHHBI MasTHUK.
Maremaruueckuii MasTHUK. Y paBHEHHE rapMOHUYECKUX KoseOanuii. [IpeBpaienue snepruu npu
rapMOHUYECKHUX KOJIEOaHUSIX.

Konebatenpubiii koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJICOAHWUS B HICATHHOM
KoJjeOaTebHOM KOHType. AHAJOTUS MEXKIy MEXaHWYeCKUMU M DIIEKTPOMArHUTHBIMU
konebanusMu. @opmyna ToMcoHa. 3aKOH COXpaHEHHs] SHEPTUU B UACATBHOM KOJeOaTebHOM
KOHTYpE.

[IpencraBienue o 3aryxarolmux KojeOaHUsAX. BbIHYXJAeHHbIE MEXaHHUECKHUE KOJeOaHUs.
Pe3onanc. BeiHyXI€HHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHUsI.

[Tepemennbiii Tok. CHHYCOUJAIbHBIA MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYIHOE U JEUCTBYIOLIEE 3HAUYEHNE CUJIbI TOKA U HAIIPSDKEHU L.

Tpancdopmarop. IlpousBoacTBo, mepemaya M MOTPeOIECHUE SICKTPUUCCKON HSHEPTUH.
OKOJIOTMYECKME PUCKU TP HNPOU3BOACTBE 3ieKTpos3Hepruu. KynbTypa w#cnosib3oBaHus
AJIEKTPOIHEPIUU B IOBCEAHEBHOM KU3HU.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: JIIEKTPUYECKH 3BOHOK,
reHepaTop NEPEMEHHOIO TOKA, JINHUHU AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue nmapamMeTpoB KojiebaTeabHOW CUCTEMBI (MIPYKUHHBIA MIIM MaTeMaTUYECKUI
MasITHUK).

Habmronenue 3aTyxaromux KouneOaHuii.

HccnenoBanue cBOMCTB BHIHYK/ICHHBIX KOJIeOaHUM.

Habmonenue pe3onanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHUsI.

OcmwmorpaMmbl — (3aBUCMMOCTH  CHJIBI  TOKa M HANpSOKEHHsT OT BPEMEHH) JUId
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3oHaHCc mpy MOCIE10BAaTENIBHOM COEIMHEHUM PE3UCTOPA, KATYIIKH WHAYKTUBHOCTH U
KOHJIEHCATOPA.

Monens JIMHUY 3IIEKTPOIIEpeauH.

Tema 2. Mexanuueckue u 31eKmMpoMazZHUMmMHbIE 60JIHbL

MexaHn4yeckue BOJIHBI, YCIOBHA pacnpoctpadeHus. [lepuon. CkopocTs pacpocTpaHEeHUs!
u januHa BosHbL. [lomepeunble W MpojoJbHBIE BoOJIHBL. MHTepdepeHuus u audpakius
MEXaHUYECKUX BOJIH.

3Byk. CxkopocTb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

11



DNEeKTPOMAarHUTHbIE BOJIHBI. Y CIIOBUS H3JIYYEHHS DJIEKTPOMAarHUTHBIX BOJH. B3aumuas
opueHTtanus BekTopoB E, B, V B anexkrpomarauTHoii BosaHe. CBONCTBA 3IEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, TMpeloMJieHHe, mojsipuzauus, audpaxuus, uHTeppepeHuus. CKopocTh
AJIEKTPOMArHUTHBIX BOJIH.

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

[IpuHIKIIBI paIuOCBA3U U TeIEBUACHUS. Pagronokanusi.

DNEKTPOMarHUTHOE 3arpsi3HEHNUE OKPYKAIOLIEH CPEIbl.

TexHuueckre yCcTpoiCTBA M MPAKTHUYECKOE MPUMEHEHHE: MY3bIKAIbHBIE HWHCTPYMEHTHI,
YIBTPa3BYKOBAsl JMArHOCTUKA B TEXHUKE W MEIULIUHE, pajap, PaaIdoNpUEMHHK, TEIEBU30D,
anTeHHa, Tenepon, CBY-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHUE TIOTIEPEYHBIX U MPOJIOJIBHBIX BOJIH.

Konebmromeecs Teno kKak HICTOYHUK 3BYKa.

HaGnronenue oTpaskeHus ¥ MpeoMIICHUSI MEXaHUYECKUX BOJIH.

Habmronenue nntepdepeHny U Juppakiiii MEXaHUUECKHUX BOJIH.

3BYKOBOM PE30HAHC.

HaGnronenne CBs3M TPOMKOCTH 3ByKa W BBICOTHI TOHAa C aMIUTATYJIOM M YacTOTOMU
KoJIeOaHUH.

UccnenoBanne  CBOWCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPa)X€HHUE, TMPEJIOMIICHUE,
noJisipu3anus, AMpakuus, nuHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonnHeiiHOe pacpocTpaHeHUe CBETa B OJTHOPOJIHOM cpefe.
JIyd cBeta. Toue4yHBII ICTOYHUK CBETA.

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

[Ipenomyienne cBeta. 3aKOHBI TpeIOMJIECHUsS cBeTa. AOCONIOTHBIM  TOKa3aTelb
npenomieHus. IlonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIi yroj MOJHOTO BHYTPEHHETO
OTpaKeHHUS.

Jucnepcus cera. CroxkHbINA cocTaB Oenoro ceera. L[BerT.

Cobuparonue u pacceuBaroliue JuH3bl. ToHkas nuH3a. DOKycHOe paccTosHHE U
OonTHYECKas cuiia TOHKOU JMH3BL. [locTpoeHne n3o0pakeHuii B COOMPAIOIINX U PACCEUBAIOIIUX
nuH3ax. PopMyna TOHKOW JUH3bL. YBEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUYECKON OITUKH.

BonnoBas ontuka. WuTtepdepennms cBera. KorepeHTHbIE HMCTOYHHKU. Y CIIOBHS
HaOIOICHUS] MAKCHUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT JBYX CHH(]A3HBIX
KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakuust cera. JludpakuuoHHas pemiérka. YciIoBHe HAOMIOACHHUS TJIaBHBIX
MaKCHUMYMOB TP NaICHUH MOHOXPOMAaTHYECKOTO CBEeTa HA AU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

Texnuyeckne ycTpoicTBa M MPAKTUYECKOE MPHUMEHEHHUE: OYKH, Jyma, QoTroamnmapar,
MPOEKIIMOHHBIN anmnapat, MUKPOCKOTI, TEJIECKOI, BOJJIOKOHHAs ONITUKA, TU(PAKIIMOHHAS PEIIETKA,
MOJISIPOU.

Jemoncmpayuu

[IpsiMonMHENHOE pacpoOCTpaHEHUE, OTpPaKEHHUE M MpeIomiieHHe cBeTa. Onruueckue
pUOOPBHL.

[TonHoe BHyTpeHHEe oTpaxkeHrne. Moiens CBETOBOIA.

HccnenoBanue cBOWCTB M300paKeHHI B JTMH3aX.

Mogenu MUKpOCKOTa, TEIECKOIA.

Habmonenue nunaTepdepeHmun cera.
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Hab6monenue nudpakiuu ceera.

Habmonenue nucnepcun cBera.

[Tony4yenue cnekTpa ¢ HOMOILBIO TPU3MBI.

[Tomy4yeHue criekTpa ¢ HOMOIIBIO AU(PPAKITHOHHON PEHIETKH.

HaGnronenue monsipuszauu cBera.

Pasgen 6. OcHoBbI cHenuajJbLHOW TEOPUU OTHOCUTEJIbHOCTH (UCHONb306AHUE
sudeomamepuanos).

I'paHnuBl IPUMEHMMOCTH KJIACCUYECKOM MeXaHUKH. IlocTymaTsl crienuanbHOM TEOpUH
OTHOCHUTEIIBHOCTH: HHBApUAHTHOCTb MOJXYJs CKOPOCTH CB€Ta B BaKyyme, IIPUHLUII
OTHOCUTEJIbHOCTH DWHIITEHHA.

OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JIEHNE BPEMEHH U COKPAILEHUE JTUHBI.

DHeprus U UMIYNbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ SJHEPrUe U UMIYJIbCOM PENIITUBUCTCKON YaCTUIbl. DHEPrUs MOKOSI.

Paznen 7. KBanroBasi pusuka (ucnonvzosanue gudeomamepuaos).

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®ortonsl. Gopmyna [Tnanka cBsi3u 3HEprun POTOHA C €r0 YACTOTON. DHEPrus U UMITYIIbC
dboToHa.

OtkpeiTne u wuccnegoBanue ¢dotoddpdexra. Ombiter A. I. CroneroBa. 3aKOHBI
dbotorddekra. YpaBuenue DitnmreitHa as hotodpdexra. «Kpacnas rpanuma» Gorodddekra.

JaBnerune cBeta. OnbiTe [1. H. JIeGenena.

XUMHYECKOE IEUCTBUE CBETA.

Texnuueckue yCTpoHCTBa U MPAKTHUYECKOE MNpUMEHEHHe: (OTOEMEHT, (POTOAATUHUK,
CoJIHeUHas Oatapesi, CBETOIHUOI.

Jlemoncmpayuu

®doTo3(PexT Ha yCTaHOBKE C IMMHKOBOW TIJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodddexTa.

CBeTOINOI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mogenp aroma Tomcona. OnbiThl Pesepdopaa mo paccesHuro o -dactuil. [lnanerapHas
mozens aroma. [loctynatel bopa. M3nyuenue u norsouienre GOTOHOB MpU MEPEXoje aroma ¢
OJIHOTO YPOBHS SHEPruu Ha pyroil. Buasl cnektpoB. CekTp ypOBHEN 3HEPIUU aTOMa BOIOPO/1a.

BosHoBeie cBoiicTBa yactuil. Bosnel ne bpoiinsa. KoprnyckynsipHO-BOJIHOBOM Ayanu3M.

CHOHTaHHOE U BBIHYXJICHHOE U3TyYEHUE.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIEKTPAJbHbIN aHaIU3
(ciekTpocKkoM), Ja3ep, KBAHTOBBIA KOMITBIOTE.

Jlemoncmpayuu

Mogenb omnbiTa Pezepdopna.

Omnpenenenne QJIMHBI BOJHBI JIa3epa.

HaGnronenue nuHeyaThIX CHEKTPOB M3ITyYEeHHUS.

Jlazep.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI, I0KA3bIBAIOLINE CII0KHOCTh CTPOeHU siipa. OTKpBITHE paAMOAKTUBHOCTH.
OmnbiThl Pesepdopaa mo onpeneneHnto cocraBa panoakTUBHOTO u3nydyeHus. CBoiicTBa aibda-,
Oera-, raMMa-u3ny4eHus. BiusHue paTuoaKTHBHOCTH Ha >KUBBIE OPTaHU3MBI.

OTkpeiTHE IPOTOHA U HeTpoHa. HykimonHas moaens sapa ['eiizenOepra—Banenko. 3apsia
anpa. MaccoBoe uucio aapa. M3otomnsl.

13



Anbda-pacniaa. DICKTPOHHBIA M MO3UTPOHHBIA OeTa-pacnaa. ['amMma-usnydenne. 3aKOH
PaZvoaKTUBHOTO pacraja.

DHeprus cBA3M HyKJIOHOB B sijipe. SnepHbie cuitbl. JleekT Macchl siapa.

SnepHble peakuuu. Jlenenve U CUHTE3 SEp.

SAnepusiii  peakrop. Tepmosiaepublii cuHTe3. IlpoGieMbl M HEpCHEKTUBBI  AJIEPHON
SHEPreTUKU. DKOJIOTUYECKUE aCIEKThI IEPHOI 3HEPTreTUKU.

OnemeHTapHble YacTUlbl. OTKPHITHE O3UTPOHA.

Metoapl HAOMIOACHNUS U PETUCTPALIUH SIEMEHTAPHBIX YaCTHII.

OynnameHTaIbHBIE B3auMoAecTBUS. EqnHCTBO (hr3ndeckoii KapTHHBI MHpa.

TexHuueckue ycTpolcTBa U NMPAKTUYECKOE NMPUMEHEHHE: J03UMETp, Kamepa BuibcoHa,
SJIEPHBIN peaKkTop, aToMHast OomoOa.

Jlemoncmpayuu

CuéTYnK MOHU3UPYIOIIUX YACTHUII.

Pazgen 8. DiemeHTBI  acTpoHOMHM U acTpopu3MKM  (ucnoab3zoeanue
sudeomamepuanos).

Dtarnbl pa3BuThs acTpoHoMuH. [IprukiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE ACTPOHOMUU.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, sipKue 3BE3IBI, TUIAHETHI, KX BUIUMOE JBHUKEHUE.

ComHeyHas cucTeMa.

Counnne. ConHeuHast akTUBHOCTh. Mcrounuk sHeprum ConHua W 3BE3A. 3BE3NBI, HX
OCHOBHBIE XapaKTEPUCTHUKH. JlarpaMmMa «CTIeKTPaIbHBIA KJIACC — CBETUMOCTBY. 3BE3/bI TJIABHOU
MOCJIEA0OBATEILHOCTH.  3aBHCUMOCTh  «Macca — CBETHMOCTb» IS 3BE3M  TIJIaBHOM
MOCJeI0BaTeIbHOCTH. BHyTpeHHee cTpoenue 3BE3M. CoBpeMEHHBIE TMPEACTABICHUS O
MPOUCXOXKACHUH ¥ 3BoJtorrK CoJIHIIA 1 3BE3]T. DTambl )KU3HU 3BE3]T.

Muneunsiii [Iyte — Hama [Nanaktuka. [lonoxenue u apmxenne Connua B ['anaktuke. Tumbl
rajakTuk. PaguoramakTuku u kBazapel. UEpHBIE ABIPHI B SApax TaJlaKTHK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon Xa0606ma. PaszOeranume ramaktuk. Teopus
Bosbiioro B3peiBa. PeIMkTOBOE M3ITydEHHE.

Macmrabnas cTpykrypa BeenenHoii. MeraranakTuka.

Hepeménnsie mpo06iieMbl aCTpOHOMUH.

O6o0maronee NnoBTOpeHne

Ponp ¢u3ukM M acTpoOHOMHH B HKOHOMHYECKOH, TEXHOJIOIMYECKOH, COLMAIBLHON |
ATUYECKOH cepax IesTeTbHOCTH YEIOBEKa, POJIb U MECTO (DU3UKH U aCTPOHOMUHM B COBPEMEHHOM
HaydHOW KapTHHE MHpa, poJib (u3nyeckod Teopun B (GOPMHPOBAHUU IPEACTABICHHH O
(bU3UYeCKON KapTHHE MHpaA, MECTO (DPU3MYECKON KapTHHBI MHpa B OOIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUI O MIPUPOIE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 06a3zoBoro ypoBHS B 11 kjacce OCyIIECTBISETCS C Yy4ETOM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBfA3€H C KypcaMH MaTeMaTUKHU, OHOJOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

MeosicnpeOomemnuvle nouamusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHWE, HAy4YHbIH (pakT, rumoresa, Qu3uyeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIO/ICHUE,
SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: pelnieHHe CUCTEMbl YpaBHEHHM, TPUTOHOMETpUYECKUE (DYHKIIMU: CHUHYC,
KOCHHYC, TaHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPbI M HX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIE DIEMEHTAPHBIX (DYHKIUH,
MPU3HAKU TI0JI00US TPEYTOJIBHUKOB, OMIPE/IEICHNE TUIONIAIU TUIOCKUX GUryp U 00bEMa Tel.

buonocus: snekrpudeckue SBICHUS B )KUBOU MPUPOJIE, KOIeOaTeIbHbIE IBUKEHUS B dKUBOM
MPUPO/JIE, ONTUYECKUE SIBJICHUS B KUBOU NPUPOJE, NEHCTBUE paarallii Ha )KUBbIE OPraHU3MBI.
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Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTaJUIMYECKass CTPYKTypa TBEPABIX Tell,
MeXaHU3MBbI 00pa30BaHUs KPUCTAIUIMYECKON PEHIETKH, CTIEKTPAIbHBIN aHAIH3.

l'eoepaghus: MarHuTHBIE TMOJIIOCA 3€MIIM, 3QJIEKH MArHUTHBIX PYH, POTOCHEMKA 3€MHOM
IIOBEPXHOCTH, IIPEACKA3aHNE 3EMIICTPACECHUN.

Texnonocusn: TUHUAM DIEKTPOIEpENad, T€HEPATOP IEPEMEHHOIO TOKA, JIEKTPOABUIATED,
UWHIYKLIMOHHAs Ieuyb, pajap, paJuoONpUEMHUK, TEJIeBU30p, aHTeHHa, TenedoH, CBY-neus,
MPOEKIIMOHHBIN armapar, BOJIOKOHHAS OTTHUKA, COJIHEYHAas OaTapest.
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IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune ydeOHOoro mpenmera «®Pusnka» Ha ypoOBHE CpeaHEero oomiero oOpa3oBaHHUs
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEeIIbHBIX PE3YJIBTATOB.

JJUYHOCTHBIE PE3YJBTATBI

JIM9HOCTHBIE Pe3yabTaThl OCBOCHHS y4eOHOTro mpeamera «Du3nKa» IOJKHBI OTPAKATh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONINXCSl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPCHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3UTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IEHHOCTSM POCCHMCKOTO  OOIIecTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpamIaHCKOro BOCIIMTAHUSA:

C(OPMHUPOBAHHOCTh ~TPAKIAHCKOW TO3WIHMM  OOydJaromerocs Kak aKTHBHOTO H
OTBETCTBEHHOT'O WIEHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPAJIUIMOHHBIX OOMEYCTIOBEYCCKIX TYMAHUCTHUSCKAX M JIEMOKPATHYCCKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIHLHOCTh B WHTEPECax TPakJaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIbHONM OpraHU3aIliH;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMH WHCTHTYTAMH B COOTBETCTBHH C HX
(GYHKIMSIMHY ¥ Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHOH M BOJIOHTEPCKOW JIEATCILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(hopMUPOBAaHHOCTh POCCUICKOMN TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

IIECHHOCTHOE OTHOIICHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHIKCHHSM POCCUHCKUX
Y4E€HBIX B 00J1aCTH (PU3UKHU M TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(OPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYCCKOTO IMOBEICHHS;

CIOCOOHOCTh OLICHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTUPYACH HA
MOPaJIbHO-HPABCTBECHHBIC HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATCIILHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIJIa B IOCTPOCHUE YCTOMYHUBOTO OYAYILEro;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYAsi ICTETUKY HAYYHOTO TBOPYECTBA, MIPHUCYIIETO
¢bu3nveckoit HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS:

HHTEPEC K pa3aIuvHbIM chepam mpodeccHnoHaIbHOM AeITeIbHOCTH, B TOM YHCIIEC CBSI3aHHBIM
¢ (u3MKOW M TEXHHKOW, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP Oyaymieil mpodeccuu u
pealin30BbIBATH COOCTBEHHBIC )KM3HCHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHHUIO U caM000pa3oBaHHIO B oOjactu (U3MKHU Ha
MPOTSHKEHUH BCEH KU3HU;

6) 7K0JIOrHYecKOro BOCHUTAHMS:

c(OPMUPOBAHHOCTh IKOJIOTMYECKON KYIBTYphI, OCO3HAaHHE TIJI00ATHLHOTO XapakTepa
AKOJIOTHYECKUX MPOOIEM;

IJTAHUPOBAHUE U OCYIIIECTBIICHUE JICHCTBUI B OKpPYKaIOIIEH cpejie Ha OCHOBE 3HAHMUSI 1iesel
YCTOWYHMBOTO Pa3BUTHS YEIIOBEUECTBA;

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

c(OPMHUPOBAHHOCTh ~ MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHs (PU3HUECKON HAYKH;

0CO3HAHME LIEHHOCTH HAYYHOU NESTEIHLHOCTH, TOTOBHOCTH B MPOIIECCe M3YUEHUS (PU3UKU
OCYIIECTBIISITh MMPOCKTHYIO U UCCIIENOBATEIBCKYIO ACATEIbHOCTh WHANBUIYAILHO U B TPYIIIIE.

METAINIPEIJMETHBIE PE3YJIbTATHI

Ilo3naBaTe/ibHbIE YHHBEpPCAJbHbIE Y4eOHbIE 1eiCTBHUS

ba3oBble jornueckue qelcTBU:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M AaKTYalIM3UpOBATh MpobiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

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

BBIABJIATH 3aKOHOMEPHOCTU U IMTPOTUBOPCUUA B PACCMATPHUBACMBIX (1)I/I3I/I‘ICCKI/IX SIBJICHUAX

pa3pabaThIBaTh TUIAH PEIICHHS MPOOJIEMBI ¢ yIETOM aHAIN3a UMEIOIITNXCS MaTepUaIbHBIX U
HEMaTEepHUaJIbHBIX PECYPCOB;

BHOCHUTH KOPPCKTUBBI B ACATCIBHOCTb, OLCHUBATH COOTBCTCTBHUE PCE3YJILTATOB LCIIAM,
OLCHUBATb PUCKU HOCH@}ICTBI/Iﬁ JACATCIIBHOCTH,

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

pa3BuUBaTh KPCATUBHOC MBIIIJICHUEC MIPU PCIICHUUN JKU3HCHHBIX npo6neM.

Ba3oBble ucciienoBare/bCKue 1eiCTBUSA:

BJIAZACTH H&y‘IHOﬁ TepMHHOHOFHeﬁ, KIIDYEBBIMU TIOHATUAMHU U METOAAaMU (1)H3PI‘ICCKOI>'I
HayKH;

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

BIIQJICTh BUJAMH JCSITEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €ro WHTEpIIpEeTaluu,
peoOpa30BaHMIO U MPUMEHEHHUIO B PA3JIMYHBIX YIEOHBIX CUTYaAIUAX;

BBISIBJISITh IIPUUMHHO-CJICICTBEHHbIE CBSI3M U aKTyaJlM3UpOBaTh 3ajlauy, BbIABUIaTh
rUNoTe3y e€ peuieHus, HaX0UTh APrYMEHTHI JJIS I0Ka3aTeIbCTBA CBOUX YTBEPXKACHUMN, 3a]1aBaTh
napaMmeTpsl U KPUTEPUHU PEUICHUS;

aHAJIM3UPOBATH MOJIYUYCHHBIE B XO/I€ PEILICHUs 3a]]aul Pe3yabTaThl, KpUTHUECKU OLICHUBATh
UX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (GOPMYIHPOBATH COOCTBEHHBIE 33/1a4ul B 00pa30BaTeIbHON ACSITEIbHOCTH, B TOM
qHCclie IPU U3YUYECHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETb MEPEHOCUTH 3HAHUS N0 (PU3HKE B MPAKTUYECKYIO 00IACTh KUIHEACITEIbHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC UJI€HU, TIpeyIaraTh OPUTHMHATIbHbBIC TIOIXOIbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 332U, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ undopmanmeii:

BIIJIETh HABBIKAMU MOJy4eHHUs UHGpOpManud (GU3NIECKOTO COAEPIKAHUS U3 UCTOYHUKOB
pa3HBIX THUIOB, CaMOCTOSITEIBHO OCYHIECTBJISATh IOUCK, AaHalIW3, CHCTEMaTU3aluil0 |
WMHTEPIPETAINI0 HHPOPMAIH PAa3TUYHBIX BUJOB U (HOPM MpeacTaBICHUS;

OIICHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

HCIOJIb30BaTh CpeACcTBa MH(POPMAITMOHHBIX K KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA B PEILICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3alMOHHBIX 3a/lad ¢ CcOOJIoAeHHeM TpeOOoBaHMM
APrOHOMUKH, TEXHUKUA OE30MMaCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHUS, MPABOBBIX M ITHUYECKUX
HOPM, HOPM HH(POPMAIIMOHHOM 0€30MacHOCTH;
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CO3/1aBaTh TEKCThl (PU3MYECKOTO COJCpKAHUS B PA3IUYHBIX QopMmarax ¢ y4éTom
Ha3Ha4YeHUs HHPOPMALIUH U [IEJIEBOH ayIMTOPUH, BEIOUPAst ONTUMANIbHYIO (pOpMY IIpeACTaBICHUS
Y BU3yaJIU3alUu.

KoMMmyHukaTuBHBIe YHUBepcaIbHbIe y4eOHbIe JeCTBHUSA:

OCYIIECTBIISITH OOIIEHHNE HA YPOKaX (PM3UKU ¥ BO BHEYPOUHOU JEATEIHHOCTH;

pacrno3HaBaTh NPEANOCHUIKY KOH(IMKTHBIX CUTYallUi U CMSAr4aTh KOH(QIUKTHL;

Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3pPEHHs C MCIOJIB30BAHUEM S3BIKOBBIX
CPEICTB;

[IOHUMATh U UCIOJIB30BaTh NPEUMYIIECTBA KOMAHIHON U HHIUBUIYAJIbHON pabOThI;

BBIOMpATh TEMaTUKy U METOJAbl COBMECTHBIX NEHCTBUI ¢ yd4éTOM OOILIMX HHTEPECOB U
BO3MOKHOCTEH KaKJIOTO WICHA KOJUIEKTUBA,

NIPUHUAMATh I€JIM COBMECTHOM JEATEIIBHOCTH, OPraHHU30BBIBaTH U KOOPAVMHHPOBATH
JNEUCTBHUS 10 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JCHMCTBUMN, pacpeaeaATh POJIA C yY4ETOM MHEHUN
Y4aCTHUKOB, 00CYXJaTh pe3ylIbTaThl COBMECTHON PabOTHI;

OIIEHMBATh KayeCTBO CBOETO BKJa/Ja M Ka)KJIOTO0 YYacCTHHKA KOMAaH[bl B OOIIMM pe3yibTar
0 pa3paboTaHHBIM KPUTEPUSIM;

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

OCYHIECTBJIATh IO3UTHBHOE CTPATErMYECKOE TOBEACHUE B Pa3IMYHBIX CHUTYalHUsX,
MPOSIBIIATH TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIC yHUBEpCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

Camoopranuszanms:

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

CaMOCTOSITENIBHO COCTABJIATh IJIaH pEIIeHUs PAcdETHBIX M KAa4eCTBEHHBIX 3ajJad, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOLIUXCA PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHUI;

JTaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;

pacimupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHHI;

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

OIICHUBATh MIPHUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATH (POPMUPOBAHUIO U MTPOSIBICHUIO IPYIUIIUU B 0071aCTU (PU3HKH, TOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAIbHBIN HHTEJJIEKT:

JaBaTh OLIGHKY HOBBIM CHUTYyallMsIM, BHOCUTh KOPPEKTHBBI B JESATEIBHOCTb, OIICHHBAThH
COOTBETCTBHUE PE3YJIbTATOB IEIISM;

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

WCIOJIb30BaTh MPHUEMBI peIeKCHU ISl OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIIeHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PEIIEHUS IO UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MIPUHUMATD ce0sl, MTOHUMAas CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JEATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO JPYTUX HA OMIMOKH.

B mporecce noCTIKEHUsT TUYHOCTHBIX PE3YNIbTaTOB OCBOCHHUS MPOTPAMMEI TIO0 (PU3UKE IS
YPOBHSI CpeTHEro 00IIero o0pa3oBaHus y 0Oy4YaIOUIUXCs COBEPIICHCTBYETCS SMOIMOHATBHBIN
WHTEJUIEKT, Ipeanoiaraiomuii chopMUPOBAHHOCTD:
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CaMOCO3HAHUS, BKJIIOYAIOIIEr0 COCOOHOCTh MOHUMATh CBOE SMOILIMOHAIBHOE COCTOSHHE,
BHJICTh HAMPABIICHUS Pa3BUTHsI COOCTBEHHOM SMOIIMOHAIBHON Cephl, ObITh YBEPEHHBIM B ceO€;

CaMOpEeryJIMPOBAHUS, BKIIFOUAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHIUMATh OTBETCTBEHHOCTh
3a cBOE TIOBE/IEHUE, CIIOCOOHOCTh aaNTHPOBATHCS K IMOIMOHAIBHBIM H3MEHEHUSM | MIPOSIBIIATH
TUOKOCTB, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMHU, BKIIOYAIONICH CTpPEMIICHUE K JOCTHKCHHIO ILEIH W YCIeXy,
ONITHMH3M, HUHUITUATUBHOCTh, YMEHUE JICHCTBOBATh UCXO/ISI U3 CBOUX BO3MOXHOCTEH;

SMIATHH, BKJIIOYAMOMIECH CIMOCOOHOCTh TMOHHUMATH SMOIMOHAIBHOE COCTOSHHUE JPYTHX,
VYUTBHIBATH €TO MPH OCYIIECTBICHHH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPESIKUBAHUIO;

COIMAJILHBIX HABBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTh BHICTPAWBATH OTHOIICHHS C PYTHMH
JIOJIbMU, 3200 TUTHCS, TIPOSIBIIATH HHTEPEC M pa3perraTth KOH(IUKTHL

HNPEIMETHBIE PE3YJIBTATHI

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

JIEMOHCTPUPOBATh HA MpHMEpax pojib U MeCTO (U3UKH B (POPMHPOBAHUHM COBPEMEHHOI
Hay4YHOW KApTHUHBI MHUpPA, B Pa3BUTHH COBPEMEHHOM TEXHUKH M TEXHOJIOTHMM, B NMPAKTHUYECKOU
eATEIILHOCTH JIFOJIEH;

YUUTBHIBATh FPAHULIBI IPUMEHEHUS U3YUEHHBIX PU3NYECKUX MOJIENIeH: MaTepuaibHas TOUKa,
MHEepLHaNbHas CUCTeMa OTcuéTa, abCOIOTHO TBEP/IOE TEJO0, UCANbHBIN ra3, MOJEINU CTPOEHUS
ra3oB, KUAKOCTEN M TBEPIABIX TeJ, TOUSUHBIM AJIEKTPUUECKUN 3apsia MPH pelieHnn pU3nIecKuxX
3azay;

pacrio3HaBaTh (DU3UYECKUE SBJICHUS (TPOIECCHI) U OOBSICHATh WX HA OCHOBE 3aKOHOB
MEXAaHHUKH, MOJEKYJIIPHO-KMHETHYECKOM TEOPHHM CTPOCHHUS BEHIECTBA U DIEKTPOIUHAMMKU:
pPaBHOMEPHOE M DPABHOYCKOPEHHOE NPAMOJUHEHHOE [BHXKEHHE, CBOOOJHOE MajJieHue Tell,
JBYDKEHUE 110 OKPYKHOCTH, HHEPLUS, B3aUMOIEHCTBHE Tel, U Py3us, OpOyHOBCKOE ABUKEHHUE,
CTPOEHHUE KUAKOCTEH U TBEPABIX Tell, U3MEHEHHE 00bEMA TeJl IIPU HarpeBaHUM (OXJIAXKJICHHUH),
TEIUIOBOE PAaBHOBECHE, HWCIAPEHUE, KOHACHCAUWs, IUJIABICHHE, KPUCTAJUIM3ALUs, KUIICHHE,
BJIQXKHOCTB BO3/yXa, TOBBIIIECHUE IAaBICHUS a3a IIPU €0 HarpeBaHUU B 3aKPBITOM COCYJIE, CBS3b
MEXAY MapaMeTpaMU COCTOSIHMS raza B M30IIpoLeccax, MIEKTpU3alus Tell, B3aUMOJEHCTBUE
3aps0B;

ONMCBIBATH MEXAaHUYECKOE ABMKEHHME, HUCHOJb3ysd (U3NYECKUE BEIMYUHBI: KOOPAMHATA,
IIyTh, IEPEMEILECHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CWJIA, UMIYJIbC Tejla, KHHETHYECKas
SHEprus, NOTEHIMAJIbHAs SHEPrus, MexaHudeckas paboTa, MeXaHHYecKass MOIIHOCTb; IpHU
ONMCAaHUU MPABUIIBHO TPAKTOBATh (PM3UUYECKUI CMBICI UCIOJIb3YEMbIX BEJIMUNH, UX 0003HAaYEeHUs
U eIMHUIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME TAHHYIO (PU3MUECKYIO BEIMUYUHY C JPYTUMHU
BEJIMYMHAMHY;

ONMCHIBATh H3YYEHHBIE TEILUIOBBIE CBOWCTBA TEl M TEIUIOBBIE SBJICHMS, WCIIOJb3Ys
¢u3nyeckue BENWYMHBL: JaBJICHME Ta3a, TeMIeparypa, CpelHsAs KUHEeTH4YecKas »SHeprus
Xa0TUYECKOTO JIBUKEHHUS MOJIEKYJ, CPEOHEKBAaJApaTU4Has CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3Heprus, pabora rasza, Ko3(GQGHUIMEHT MOJIE3HOTO JEHCTBUS TEIIOBOTO
JIBUTATelIs; IPU ONMUCAHUM MTPABUIILHO TPAKTOBATh (PU3MUYECKHI CMBICT UCIIOJIb3YEMBIX BEIUYHH,
ux OOO3HAUEHMs] W €IUHMIBI, HAXOJIUTh (OPMYJbI, CBS3BIBAIOIIME JAHHYIO (HU3UYECKYIO
BEJIMYMHY C JPYTHMH BEJIMYMHAM;

OTMCHIBATh M3YYECHHBIEC DJIEKTPUYECKHE CBOMCTBA BEILECTBA M DJJICKTPUUYECKUE SIBICHMS
(mporieccsl), UCHOB3YS (PU3MUECKUE BETUUMHBL: AJIEKTPUUYECKUN 3apsijl, 3JIEKTpUYecKoe MoJe,
HanpspKEHHOCTh  I10JIA, MOTEHIMAJ, pa3HOCTh IIOTEHLUAIOB; IPU OINHUCAHUM IPaBUIBHO
TPAaKTOBaTh (PU3MUYECKHM CMBICT MCIIOJB3YEMBIX BEJIWYMH, UX OOO3HAuUeHHs M EAUHULIBL;
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (U3NYECKYIO BEIMUUHY C APYTMMU BETHUUHAMU;
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aHATM3UPOBATh (PU3MUECKUE TMPOLECCHl U SBJICHHS, WUCHOJB3YysS (U3NYECKHE 3aKOHBI U
IIPUHLMIBL: 3aKOH BcemMupHoro taroteHus, |, |l u |1l 3axonsr HproToHa, 3aKoH coxpaHeHus
MEXaHUYECKOM 3HEPruH, 3aKOH COXPAHEHUS! MUMITYJIbCa, IPUHLUII CYNEPIIO3ULIUU CUII, TIPUHLIUIT
paBHONpPABUs MHEPLMAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KUHETUUECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, [a30BbI€ 3aKOHBI, CBA3b CpPEAHEW KHUHETHMYECKOW HHEPIHMHU TEIUIOBOTO JIBUYKEHUS
MOJIEKYJ C a0CONIOTHON TeMIlepaTypoid, MEpBBIA 3aKOH TEPMOJWHAMHKH, 3aKOH COXPAaHEHUS
AIIEKTPUYECKOTO 3aps/a, 3akoH KynoHa, MpH 3TOM pa3inydaTh CIOBECHYIO (hOPMYIHUPOBKY 3aKOHa,
€ro MaTeMaTU4eCcKoe BBIPAKEHHE U YCIOBUS (TpaHMIIbI, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MTPUHITUITBI ACHCTBUS MAIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pa3nauyaTth yCI0BHS UX O€3011aCHOTO MCIIOJIb30BAHUS B MOBCEAHEBHOM )KU3HU;

OCYILIECTBIISITh NpPAMbIE M KOCBEHHbIE H3MEpEHUs (U3NYECKUX BEIUYMH, HPHU OSTOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEHUs M MHCIOJIb30BaThb W3BECTHBIE METOJbl OIEHKH
MIOTPEIIHOCTEN U3MEPEHU;

HCCIIEI0BATh 3aBUCUMOCTH MEXAY (PU3NUECKUMH BEIIMYMHAMH C UCIIOJIb30BAHUEM MPSIMBIX
M3MEpEHUH, MpU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (DMKCHpPOBATh PE3YJIbTAThl IOJTY4YEHHOM
3aBUCUMOCTH (PM3UYECKUX BEITUYMH B BUJIE TaOIMIl U TpaUKOB, A€TIaTh BHIBOJbL;

pemath pacy€THbIE 3aJauyd C SBHO 33JaHHOM (U3MUECKON MOJIeNblo, HUCHOJb3Ys
(u3nyeckue 3aKOHbI M MPUHIIMIIBI, HA OCHOBE aHalIM3a YCJIOBUSA 337a4d BBIOUPATh GU3NYECKYIO
MOJENb, BBIACHATh (U3NYECKHUE BEIUYMHBI M (OpMYJbl, HEOOXOAWMBbIE M €€ pellieHus,
MIPOBOJUTH PACUEThI U OLIEHUBATh PEAIbHOCTH MOJyY€HHOTO 3HAaYeHUsI PU3NUYECKON BEIUUNHBI,

pelaTh KaueCTBEHHBbIE 3aJayd: BBICTPAaWBaTh JIOTMYECKU HEMPOTHBOPEUYMBYIO LIETIOYKY
PacCyXJIEHUH ¢ OTTOPOY HA M3YUYCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UIECKHUE SBIICHNUS,

WCI0JIb30BATh IIPU PELICHUH YIEOHBIX 3a]]a4 COBPEMEHHbIE NH()OPMALIMOHHbIE TEXHOJIOTUU
IUIl TIOUCKA, CTPYKTYPUPOBAaHMs, HWHTEPHNpETallMd M NpPEACTaBICHUA Y4eOHOW M Hay4dHO-
HOMYJIIPHON HH(POPMALIUH, TOJTyYEHHOH U3 Pa3IMYHbIX HCTOYHUKOB, KDUTUYECKH aHATTU3UPOBATh
oJIy4aeMyro HH(OpMaInio;

MPUBOANUTH IPUMEPHI BKJIAZA POCCHUCKUX M 3apyOekHBIX YUEHBIX-(U3MKOB B pa3BUTHE
HayKH, 0OBSICHEHHUE MTPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI];

UCIOJIb30BaTh TEOPETUUECKHE 3HAHUS 110 (PU3HKE B MOBCETHEBHOM XKU3HU AJIs1 00ECTIeUeHUs
0€30I1aCHOCTH MpHU OOpaleHUH ¢ MPUOOPaMHU U TEXHUUECKUMH YCTPOHUCTBAMH, Ul COXPAHEHUS
3JI0pOBbsI U COOJIFOJIEHHS HOPM 3KOJIOTHYECKOTO MTOBE/ICHUS B OKPYKAIOLIEH Cpe/ie;

pa0oTatTh B rpymIe ¢ BHIIOIHEHUEM PA3JIMUHBIX COLUAIBHBIX pOJIeH, IJIaHUPOBATh PAbOTY
IpYyIIBbl, palMOHAIBHO paclpelesiaTh OO0A3aHHOCTH U IUIAHUPOBAaTh JIESATEIBHOCTh B
HECTaHJAPTHBIX CUTYyalUsAX, aJ€KBATHO OLICHMBATH BKIJIAJ KaXJOIO W3 YYaCTHUKOB IDYIIIBI B
peleHre paccMaTpuBaeMOi MpOOIEMBI.

K koHiy o6ydenus B 11 kiacce npeaMeTHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpakaTb c(HOPMUPOBAHHOCTDH y OOyUAIOIUXCS YMEHHUI:

JIEMOHCTPUPOBATh Ha MpPHUMEPax pojib U MeCTO (U3UKU B (POPMUPOBAHMHM COBPEMEHHOM
HAay4yHOUW KapTUHBI MUDPA, B Pa3BUTUHU COBPEMEHHOW TEXHUKU M TEXHOJIOTUM, B NPAKTUYECKON
NeATeNbHOCTH JIF0JIeH, LIeJIOCTHOCTh U €IMHCTBO (PM3HUECKON KapTUHBI MUPA;

YUUTHIBATh TPaHULBl [PUMEHEHHs H3YyYEHHbIX (U3MUECKUX MOJEeNeil: TOUYeUHBbIH
UIEKTPUYECKUM 3apsij, JIyd CBETA, TOUEUHBIM HCTOYHUK CBETA, sIAEpHAsi MOJIEb aTOMA, HyKJIOHHAs
MO/I€JIb AaTOMHOT'O si/ipa MpH pelieHnH (ru3ndecKkux 3a1ay;

pacrio3HaBaTh (pU3HUECKHE sBJIEHHs (IPOLECChl) M OOBACHATH UX HAa OCHOBE 3aKOHOB
ANIEKTPOJMHAMUKN U KBAHTOBOW (PU3MKH: dJIEKTpUYEcKas MPOBOJMMOCTb, TEIUIOBOE, CBETOBOE,
XMMHMUYECKOE, MAarHUTHOE [JEHCTBUS TOKAa, B3aMMOJECHCTBUE MArHUTOB, 3JIEKTPOMAarHUTHAs
WHIYKLHSA, JACWCTBUE MAarHUTHOTO IIOJISI Ha IPOBOJHUK C TOKOM M JBHXKYLIMNICS 3apsn,
AJIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PaCIpPOCTPaHEHUE CBETA, OTPasKeHHeE,
npejoMieHue, HHTepdepeHuus, Audpakuus W TOJApU3ALUS  CBETa, JUCIEPCHS CBETa,
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doToanekrpudeckuit 3pdekt (GoTorPdeKT), CBeTOBOE JaBlIeHUE, BOSHUKHOBEHUE JIMHEHYATOTO
CIEKTpa aToMa BOJOPO/JIa, ECTECTBEHHAsI U UCKYCCTBEHHAs! PaIuOAKTUBHOCTb;

OTIMCHIBATh M3yYCHHBIC CBOMCTBA BEIIECTBA (DJICKTPUUYCCKUE, MATHUTHBIC, ONTHUYCCKHE,
ANIEKTPUUECKYI0 MPOBOJUMOCTD PA3JIMYHBIX CPENl) U AJIEKTPOMATHUTHBIE SIBIICHUS (TIPOILIECCHI),
UCTIONB3Ysl (PU3UYECKHME BEIIMYMHBL: JJICKTPUYECKHM 3apsl, CHila TOKa, DJJIEKTPUUYECKOe
HapsDKEHUE, DIIEKTPUYECKOE CONPOTUBIIEHUE, PA3HOCTh OTEHIUAJIOB, 3JIEKTPOABIKYIIAsL CUIIA,
paboTa TOKa, WHAYKIMS MarHUTHOTO TOJIsA, cwia Awmmepa, cuia JlopeHIa, WHIYKTHBHOCTh
KaTYIIKH, YHEPTUsl JJIEKTPUYECKOTO0 W MArHUTHOTO IIOJICH, TIEPUOJ W YacToTa KoJjeOaHud B
KoJIeOaTeIbHOM KOHTYpE, 3aps U CHJIa TOKa B MPOIECCe TAPMOHHYECKUX DIICKTPOMATrHUTHBIX
KojeOaHuii, (OKyCHOE pAacCTOSIHHE M ONTHYECKas CHJIA JIMH3BI, MPH OIHMCAHWUW IPABUIHHO
TPaKTOBaTh (U3NYCCKUH CMBICT WCIOJIB3YEMBIX BEJIIMYUH, WX OOO3HAYCHHS W CIUHUIIBI,
YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIONINE TAHHYIO (PU3HUECKYIO BETHUNHY C APYTUMHU BETUIHHAMU;

OTIMCHIBATh M3y4YCHHBIC KBAHTOBBIC SIBJICHUS U TIPOIECCHI, HCIONB3yS (pu3mdeckue
BEJIUMYHMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJTMHA BOJHBI M YacTOTa CBETa, DHEPIUS U
UMITYIBC (POTOHA, TEPHUOJI TOJypaciajga, SHEPTHS CBSI3W aTOMHBIX Sjep, MPU ONHUCAHUU
MPABWJIBHO TPAKTOBaTh (DM3MUECKUN CMBICT HCIOJIB3YEMBIX BEIMYMH, HX OOO3HAYCHUS U
SIMHUIIBI, YKa3bIBaTh (OPMYIIBI, CBS3BIBAIONIUE TAHHYIO (U3WUYECKYIO BEIMYUHY C JIPYTHMH
BEJTMYMHAMH, BBIUYUCIISITh 3HAUCHUE (PU3NICCKOM BEJTMUNHEI;

aQHAIM3UPOBATh (DU3MYCSCKUE TIPOIECCHI W SIBIICHUS, WCTOJB3ysS (PU3NICCKHE 3aKOHBI H
npuHIUbl: 3akoH Owma, 3aKOHBI TOCJEAOBATEILHOTO ¥ MapaUICIbHOTO COCTUHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHna, 3akoH  JJIEKTPOMAarHUTHOW  WHAYKUIHH, 3aKOH
MPSIMOJIMHEHHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHHS CBETA, 3aKOHBI MPEIIOMIICHUS
CBeTa, ypaBHeHUE DitHITeHA i1 hoTodDPeKTa, 3aK0H COXpaHEHHU S SJHEPTHH, 3aKOH COXPAHCHUS
UMITYJIbCa, 3aKOH COXPaHEHUs AJIEKTPUUYECKOTO 3apsja, 3aKOH COXPaHEHHUS MAacCOBOIO YHCIA,
noctynatel bopa, 3akoH paaMOakTHUBHOTO pacmajna, IOpU OSTOM pa3inyaTh CJIOBECHYIO
(hOpMYTUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHUE W YCIOBHs (TpaHUIlBI, 00J1acTH)
MPUMEHUMOCTH;

OTIPE/IeNIATh HAMpaBJICHUE BEKTOpPAa MHAYKIHWHM MAarHUTHOTO TOJIS MPOBOJHUKA C TOKOM,
cunbl Amniepa u cuibl JlopeHna;

CTPOUTH U OIUCHIBATh U300pakeHHE, CO3/1aBaeMOE INIOCKUM 3€PKaJIoM, TOHKOM JIMH301;

OCYILIECTBIISITh MPSAMbIE M KOCBEHHbIE H3MEpeHUs (U3NYECKUX BEIUYMH, MPU STOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEeHUs U HCIOJb30BaTh M3BECTHBIE METOJbI OICHKHU
MOrPEITHOCTEN U3MEPEHUI;

pemiath pacy€THbIE 3aJauyd C SIBHO 33JaHHOM (DM3MUYECKON MOJIeNblo, HUCHOJb3Ys
(u3nyeckue 3aKOHBI ¥ MPUHIIUIBI, HA OCHOBE aHAJIM3a yCIOBUS 3314l BHIOMPATh (PU3NUYECKYIO
MOJENb, BBLACTATh (M3MUECKHE BETUYMHBI U (GOpPMYIbl, HEOOXOAMMBbIE i €€ pelIeHus,
MIPOBOJUTH PACUYEThI U OIICHUBATh PEAIbHOCTH MOTYYEHHOTO 3HAaYeHUs PU3NUECKON BEIHUMHBI,

pelaTh KauyeCTBEHHBIE 3aJayd: BBICTPAWBATH JIOTHMUECKH HEMPOTUBOPEUUBYIO IIETIOYKY
paccyXJeHUM ¢ OOPOi Ha U3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MYECKUE SBICHUS;

WCI0JIb30BaTh IIPU PELICHUH YIEOHBIX 3a]]a4 COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTUU
JUIA TIOMCKa, CTPYKTYPHPOBaHUsS, HUHTEPIpPETAlMd U TNPEJCTaBICHUS Yy4eOHOW W HAy4HO-
MOMYJSIpHOM HH(GOPMAIIUH, TOTYYEHHON U3 Pa3IMYHBIX HCTOYHUKOB, KpUTHUECKU aHATTU3UPOBATh
MOJIy4aeMyro HHPOPMAITHUIO;

OOBSACHATH MPUHIIMIIBI ACWCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOICTB, pa3inyaTh
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;

WCIO0JIb30BaTh TEOPETUYECKUE 3HAHUS IO (PU3UKE B TOBCEIHEBHOM KU3HH /ISl 00ECTICUSHHS
0€30MacHOCTH TIPHU OOpAIEHUH C MPUOOPAMU M TEXHUYECKHUMH YCTPOMCTBAMH, JIJISI COXPAHECHHUS
3JI0pPOBbSI U COOTIOACHUS HOPM DKOJIOTHUECKOTO MOBEJICHUS B OKPYXKAIOIIEH cpee;
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paboTath B rpymiie ¢ BHIIOJIHEHUEM PA3IMUHBIX COIMAIBHBIX POJICH, MIIaHUPOBATH PAOOTY
TPYIIBL, palMOHAIBHO paclpenesiaTh O0O0f3aHHOCTH U IUIAHUPOBATh JIESATEIBHOCTh B
HECTaHJAPTHBIX CUTYalHUsX, aJCKBATHO OLICHMBATh BKJIAJ KaXXJIOI'O M3 YYaCTHUKOB TI'PYIIIBI B
pelIeHNnEe pacCMaTPUBAEMON ITPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N - KosunyecTBo yacos
. AMMCHOBAHHE pasAeIon Ounas dopma OuHo-3204Has popma 3aounas ¢popma
n/m | ¥ TeM NPOrpaMMbl
Bcero KoHTpoJbHbIE Bcero KonTtpoJbHbie Bcero KoHnTpoJbHbIe
padoThI padoThI padoThbI
Pa3znen 1. ®PUBUKA U METO/JIbI HAYYHOT' O
IMMO3HAHUA
11 dusuka 1 MeTOIbI 2 1 1
] Hay49HOTO 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
Hroro mo pazgeny 18 9 9
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U
TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 5 5
' KHMHETUYECKOU Teopuu
3.2 OCHOBBI TEPMOIMHAMUKHU 10 1 5 1 5 1
ArperatHble COCTOSIHHS 2 2
3.3 BerecTsa. Pa3oBbie 5
TIepPeX0/Ibl
Uroro no pazgeny 24 12 12
Pa3nea 4. DJIEKTPOJANHAMUKA
4.1 DnexTpocTaThKa 10 5 5
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TTocTostHHBINI 6 6
4.2 NIEKTpUYecKUil TOK. Toku 12 1
B Pa3JIMYHBIX Cpeaax
Hroro no pazgeny 22 11 1
PezepBHoe Bpemst 2 1 1
OBUIEE KOJIMYECTBO 68 3 34 1 34 1
YACOB I10 I[TPOT'PAMME
11 KJIACC
N - KoanuyecTBo 4acos
B AMMCHOBAHHE pas1e1on Ounas ¢popma OuHo-3204uHas ¢popma 3aounas popma
n/m | W TeM NPOrpaMmbl
Bcero Konrtpoabubie | Bcero KonTtpoJbHbie Bcero KoHnTpoJubHbie
padoThI padoThI padoThI
Paznen 1. JIEKTPOIMHAMUKA
MarguTHoO€ 1HoJIeE. 6 6
1.1 DneKTpoMarHuTHas 11 1
WHTYKITUS
Hroro mo pazgeny 11 6 6
Paszgen 2. KOJIEBAHUSI U BOJIHbBI
MexaHuueckue u 4 4
2.1 AIEKTPOMArHUTHBIC 9
KOJIeOaHus
29 MexaHnueckue u 5 1 3 1 3 1
AIICKTPOMArHUTHBIC BOJTHBI
2.3 OnTuka 10 5 5
Uroro no pazgeny 24 12 12

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJIBHOCTH




31 OcCHOBBI crieIUaIBHOM 4 1
' TEOPUU OTHOCUTEIBHOCTH
Wroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
41 DNIeMEHTHI KBAaHTOBOM 6
OTITHKH
4.2 Crpoenue aToMa 4
4.3 ATOMHOE PO 5
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPO®U3UKHU

51 DneMeHThl aCTPOHOMUU U 7 1
acTpoU3UKI
Hroro mo pazgeny 7
Paznea 6. OBOBIIAIOIIEE IOBTOPEHHUE
6.1 ‘ O6o0061maroniee NOBTOPEHHE 4
Hroro mo pazgeny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB 68 4

110 ITPOTPAMME




IMMOYPOUYHOE IIVIAHUPOBAHME B ounoii popme

10 KIIACC
KounuecTBo
a | Tewa ypowa opasomarenme pecypes
Bcero

1 ®dusuka — Hayka o npupoje. Haydunbie METOIbI MO3HAHUS 1 bubnuotexa [JOK
OKPYKaroIllero MUpa. https://m.edsoo.ru/ff0c32e2

2 Ponb u mecTo ¢usuku B GOpMUPOBaHUH COBPEMEHHON HAYYHOUH 1 bubnuorexa [JOK
KapTUHBI MUPA, B MPAKTUYECKOU JESITEIbHOCTHU JIFOJICH. https://m.edsoo.ru/ff0c33e6

3 Mexannueckoe aBrxeHrne. OTHOCUTEILHOCTh MEXaHHYECKOTO 1 bubnuorexa [JOK
nBrokeHud. [lepemenienne, CKOpocTh, YCKOPEHHE. https://m.edsoo.ru/ff0c3508

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

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

7 KpuBonuneitHoe aBuxenue. [BrkeHne MaTepuaibHON TOYKHU MO 1 bubnuorexa [JOK
OKPY>KHOCTH. https://m.edsoo.ru/ff0c3ada

8 [punHIn OTHOCHTELHOCTH [anunes. MHepuunanbHble CUCTEMBI 1 BI/I6J'.II/IOTeKa HOK
otcueta. [lepBbiii 3akoH HproTOHA. https://m.edsoo.ru/ff0c3be8

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

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

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

KOCMHUYCCKas 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. Koapdunuent tpenus. Cruna COMPOTUBICHUS TPH bubnuorexa [JOK
NIBIDKEHHUH TeJIa B )KUJIKOCTH WJIH rase. https://m.edsoo.ru/ff0c3f76
IloctynaTrensHO€E U BpalaTeIbHOE ABUKEHNE a0COIIOTHO

14 TBE} Ii’onro Tela MOMIG)HT cunnbl. [lmedo cuisl. YemoBus Bubmiorexa LIOK

P . ' ’ https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO Tea.
NMnynec MaTepuaibHOM TOYKH, CUCTEMBI MAaTEPHAIbHBIX TOYEK.
15 I/IMHyJILC CI/IJ'IBIp 3aKoH cox aHe,HI/ISI AMITyIbCa Il))eaKTI/IBHOG Bubmaorexa LIOK
Y ' P yibea. https://m.eds00.ru/ff0c43d6
IBUKEHHE.
PaboTa u momHOCTE critbl. KuneTtnaeckas sHeprus
16 MaTtepuaibHOoi Touku. Teopema 00 M3MEHEHUN KHHETHYECKO Bubmaotexa LIOK
p ) p https://m.edsoo.ru/ff0c4502
SHEPTUH.
ITorenmmanpHas >Heprus. [loTeHnaabpHas YHEPTUI 0
17 nebopmu OBaHHOI/frI[) WHBI HOTeHuManLHaSF SHE };lzgly;ena Bubmaorexa LIOK
PMHP Py ’ P https://m.edsoo.ru/ff0c461a
BOJIM3H MMOBEPXHOCTH 3EMJIH.
[ToreHumanpHbIe ¥ HETIOTEHIIUAIbHBIE CHITBI. CBsI3b paObOThI
18 HEMOTEHI[NAILHBIX CHII C U3MEHEHUEM MEXAaHUYECKOW DHEPTrUU Bubmaorexa LIOK
8 P https://m.edsoo.ru/ff0c478c
CHUCTEMBI TeJI. 3aKOH COXPAHCHHUS MEXaHUYECKOU SHEPTHUH.

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

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

21 i
Bbpoynosckoe npmwxkenue. uddysus. https://m.edsoo.ru/ffOc4dc2

29 XapakTep ABHKEHHUS U B3aUMOJACHCTBHUS YaCTHI] BEIICCTBA.

Mogenu cTpoeHHS Ta30B, JKUIKOCTEH U TBEPBIX TEll.
23 Macca monekyin. KonnuectBo BemectBa. [locrosnnas ABoraapo.
24 TennoBoe paBHOBecue. TemiepaTypa. DHEpPrus TEMIOBOTO

ABHUIKCHHUSA MOJICKYII.
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bubnuoreka [IOK

25 Wneanphsiii raz B MKT. OcHoBHOe ypaBHeHne MKT. 1 https://m. edsoo.ru/ffocAfde
AGcomoTHas TemiepaTypa Kak Mepa cpeiHell KWHEeTHUYEeCKO!
26 SHEPrUM JIBHKEHUS Eflonyepxyn Ypall:He}?HfI:I Menneneena- 1 bubmorexa HOK
. ' https://m.edsoo.ru/ff0c511e
Kiraneiipona.
27 3akoH JlanpToHa. ["a30BBIC 3aKOHBI. 1
Pemenue 3anau no teme: "OcHoBHOe ypaBHeHue MKT", "
28 L 1
YpaBHenne MeHnieneeBa-Kianelipona
29 N3omnporieccrl B naeanbHOM Ta3e U UX rpaguiyeckoe 1 bubnuotexa [JOK
MPEJICTaBICHUE https://m.edsoo.ru/ff0c570e
BryTpenHsis sHEeprus TEPMOIMHAMUYECKOW CUCTEMBI U CITOCOOBI
30 ee"g;li)/leHeHI/ISI KI())quecEBo ieHJ'IOTBI u paboTa. BHyTpeHHsis 1 bubmorexa LOK
) ‘ https://m.edsoo.ru/ff0c5952
SHEPTHs 0JTHOATOMHOTO HCaThHOTO rasa
bu6moreka [IOK
31 Buet Tenuonepeian . https://m.edsoo.ru/ff0c5¢36
30 VY nenpHas TEMI0EMKOCTh BenecTBa. KoanmuecTBo TEMIoTsl Ipu 1 bubmnoreka IIOK
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 HeoGparumocTth mporieccoB B mpupoe. Bropoii 3akon 1 bubnuoreka [JOK
TEPMOIMHAMUKHI https://m.edsoo.ru/ff0c6230
. . bu6moreka [IOK
35 [Mpunuumn nevicteust u KIT/ TeruioBoit ManuHbI 1 https://m. edsoo.ru/f0c600a
36 Huxn Kapro u ero KITJ] 1
37 DKOJOTHYECKHE MPOOIeMbl TETUIOIHEPT€TUKH 1
Oo6o6maromuit ypok «MouekyisipHas ¢puzuka. OCHOBBI bubnuorexa [IOK
38 1 _
TEPMOIUHAMUKI https://m.edsoo.ru/ff0c6938
39 KonTponpHas padota o teme: «MouekynsipHas pu3uka. 1 bubnuoreka [IOK
OCHOBBI TEPMOJJUHAMHUKI https://m.edsoo.ru/ff0c6a50
40 ITapooGpazoBanue u KoHAeHcaus. VicnapeHue u Kumnexnue 1 bubmorexa LIOK

https://m.edsoo.ru/ff0c63b6
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AOCOII0THAsI 1 OTHOCUTEJIbHAS BIIAKHOCTD BO3ayXxa.

bubmuoreka [IOK

4 Hacpimennelii map https.//m.edsoo.ru/ff0c64d8
Teepnoe teno. Kpucrannmueckue u aMop(dHbIe Tena.
42 AHI/II;I([)T OITUS CBEI/IVCTB KPHUCTAJJIOB >KI/IIZ)I(11()I/IG KPHUCTAJLIBI bubnmorexa LIOK
P P ' p ’ https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUallbl
43 [InaBnenue n kpucraumsanus. Y JeibHas TEIUIOTa IUIaBICHUS. bubnuorexa [JOK
Cyb6numariust https://m.edsoo.ru/ff0c6708
bu6morteka [IOK
44 VYpaBHeHHE TEIUIOBOTO OayiaHca. https://m. eds00.ru/ff0c6820
45 DnekTpu3anus Tel. DIeKTpUIeckuu 3aps. J(Ba Buga bubnuotexa [JOK
AIIEKTPUYECKUX 3apsIIOB https://m.edsoo.ru/ff0c6bcc
16 [TpoBOAHUKH, TUATAEKTPUKU U MOTYIPOBOJHUKH. 3aKOH bubnuorexa [JOK
COXpAHEHUS JIEKTPUYECKOIO 3apsiia https://m.edsoo.ru/ff0c6bcc
47 B3aumoneunctsue 3apsinoB. 3akoH Kynona. ToueuHbIn bubnuorexa [JOK
BIIEKTPUUECKUU 3apsif https://m.edsoo.ru/ff0c6ces
48 Hanpsiox€nnocts anektpudeckoro noJist. [Ipuamun bubnuoreka [IOK
CYNEPIO3UIUU ANEKTPUUECKUX MoJIeH. JINHUN Hanps>KEHHOCTH https://m.edsoo.ru/ff0c6df2
Pa6ora cun anekrpoctaruueckoro nosis. [lorennuan. PazHocts bubnuorexa [IOK
49 -
HOTEHINAJIOB https://m.edsoo.ru/ff0c6f00
[IpOBOIHUKHY U TUAJIEKTPUKHU B JIEKTPOCTATUUECKOM TI0JIE. bubnuoreka [IOK
50 :
Jvsnexkrpudeckas NpOHUIAEMOCTh https://m.edsoo.ru/ff0c7018
N bubnuorexa [JOK
51 JrekTpocmkocTs. Konencarop https://m.edsoo.ru/ff0c7126
59 DIEKTPOEMKOCTD IJIOCKOTO KOHJAEHCATOPA. DHEPIUsl bubnuoreka [JOK
3apsKEHHOTO KOHJIEHCATOpa https://m.edsoo.ru/ff0c72c0
53 Pemenue 3aaau no teme: "DIEKTPOEMKOCTh TIOCKOTO
KOHJIEHCAaTOpa. DHEPrus 3apsHKeHHOro KoHaeHcaropa'
[IpuHUMN eHCTBUS U MPUMEHEHHE KOHJIEHCAaTOPOB,
54 KOIMHUPOBATIBHOTO afapara, CTpyWHHOTO IPUHTEpA.

QHCKTPOCTaTI/ILIeCKaH 3aluTa. 3a3eMIIcHHE 3JI€KTpOHpH60pOB.
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DIEKTPUUYECKUM TOK, YCIIOBHS €ro cyiecTBoBaHus. [locTossHHbBIN

95 Tok. Cuia Toka. Hampsixenue. Conpotusienue. 3akon OMa Jyist 1
y4JacTKa Lemu.
56 [TocnenoBarenbHOE, NapaJLIEIbHOE, CMEIIAHHOE COEAMHEHNE 1 bubnuotexa [JOK
MPOBOJTHUKOB. 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 Jy1st IOJTHOM (3aMKHYTOM) SJIEKTPUUYECKOH TIETH. bubnuotexa [JOK
58 1 :
KopoTkoe 3ambIkaHue. https://m.edsoo.ru/ff0c7ae0
DNeKTpOHHas MMPOBOJAUMOCTH TBEPIBIX METAIOB. 3aBUCUMOCTh
59 COTIPOTHUBIICHUS METAJIJIOB OT TEMIIEPATYPHI. 1
CBepXnpoBOAUMOCTh
60 DNEeKTPUIECKUH TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX ITyYKOB 1
[TonympoBoAHHMKH, X COOCTBEHHAS U IPUMECHAS
61 HpO]Z:IFI/IMOiITB CaowcTBa p—n-nepexol;a [TosrympoBOTHUKOBBIE 1 bubmorexa LIOK
' ' https://m.edsoo.ru/ff0c84ae
PUOOPHI.
DNEeKTPUYECKUH TOK B PACTBOPaX U pacriaBax dJIEKTPOJUTOB. bubnuoreka [IOK
62 1
DJIEKTPOJMTUYECKAS AUCCOIUALIMS. DIEKTPOIIU3. https://m.edsoo.ru/ff0c82ba
63 DIIEKTPUYECKUU TOK B razax. CaMOCTOSTEIbHBIN U 1 bubnuoreka [JOK
HECaMOCTOSITeNIbHBIA pa3psia. Mosnus. [1nazma. https://m.edsoo.ru/ff0c84ae
DNeKTpUYECKHUEe MPUOOPHI U YCTPOMCTBA M MX MPAKTUYECKOE bubnuoreka [JOK
64 1
npuMeHenue. [IpaBuiia TeXHUKH O€301TaCHOCTH. https://m.edsoo.ru/ff0c86fc
. bu6moreka [IOK
65 O06006manmui ypok «IeKTPOITHAMUKA 1 https://m.edsoo.ru/f0c88be
66 KonTtponbHas pabota no teme «nekrpocraTuka. [locTostHHbII 1 bubnuoreka [JOK
AJIEKTPUYECKUN TOK. TOKU B pa3IMYHBIX Cpeax» https://m.edsoo.ru/ff0c8a8a
o o " bubmuoreka [JOK
67 PesepBHbIN ypok 110 TeMe: "DNEeKTpoAMHAMUKA 1 https://m. edsoo.ru/f0c8c56
bu6mmoreka [JOK
68 IIpomexyrounas arrectanusd 3a Kype 10 kimacca. 1 https://m.edsoo. ru/FOc8f6e
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KVIACC

N KoaunuecTBO 35
0 KTPOHHBIE ITH BBI
n/n Tema ypoka Tacon ogpeaso[:;Ten:HIllﬂt:b [E)eocyp:bl
Bcero
IlocTosgHHEBIE MAarHUTEI M UX B3aUMOJIEUCTBUE. MarHuTHOE
1 noJie. Bekrop MarHuTHOM MHAYKIMU. JIMHUM MarHUTHOU 1 bubumorexa LIOK
) ) https://m.edsoo.ru/ff0c9778
WHIYKIIWU.
MarauTtHoe moJjie IpoBogHKNKa ¢ TOKOM. OTBIT Dpcerena.
2 ¢ POBOI pete 1 Bu6miorexa ITOK https://m.edsoo.ru/ff0c9sfe
B3anMoielicTBre MPOBOTHUKOB C TOKOM
Pemenne 3amau no teme: "MarautHoe noie. Bekro
3 Sl - p " 1 bubmuoreka I{OK https://m.edsoo.ru/ff0c98fe
MAarHUTHOW MHAYKIHH. JINHUM MarHUTHOW MHIYKIITHHI
efCTBHE MAarHUTHOrO IOJIST Ha IIPOBOIHHUK ¢ TOKOM. Cuita
4 A POBOA 1 bu6moreka [IOK https://m.edsoo.ru/ff0c9acO
Awmrnepa.
efCTBHE MarHUTHOIO II0JISI Ha JBHK csl 3apsOKEHH
5 A JIBIDKYIILYIOCA 3ap M 1 Bu6smorexa [TOK https://m.edsoo.ru/ff0codf4
yactuity. Cwia Jlopenma. Pabota cuel Jlopenia
DJeKTpoMarHuTHas UHAYKIus. [IoTok BEeKTopa MarHUTHOU
6 naaykiun. DJ1C uaayknun. 3aKoH 3JeKTPOMarHUTHON 1
uHayknuu dapanes
Pemenue 3agau no reme: "3JC unaykuuu. 3aKoH
7 . " 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0cal50
AJICKTPOMArHUTHOU MHAYKIMK Dapajes
NupyktuBHOCTE. fABnenue camonnaykiuu. IJC
8 CaMOMHIYKIIMHU. DHEPIUsl MArHUTHOTO MOJISI KATYIIKU C TOKOM. 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0ca600
DJIEKTPOMAarHUTHOE T0JIe
Texuuyeckue ycTpoHCTBa M UX IPUMEHEHHUE: TTOCTOSTHHBIE
9 MarHuThl, 3JIEKTPOMArHUTHI, SJIEKTPOABUTATENb, YCKOPUTEIH 1
AJIEMEHTAPHBIX YaCTHII, UHIYKIIMOHHAS TIEYb.
O6oOmaromuii ypok «MarHuTHOE 1oj€e. DIEKTpOMardHuTHas
10 HHIQIOTIHH P p 1 bubmuoreka [{OK https://m.edsoo.ru/ff0cab82
WHITYKIIHS
KontpoabHag padora mo Teme «MarHuTHOE MOJIE.
11 P p 1 bubnmuoreka I{OK https://m.edsoo.ru/ffOcad58

QHCKTpOMaFHI/ITHaH HWHIOYKIOUS»
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12

CBoOOTHBIC MEXaHUYECKUE KoieOaHus. [ apMoHuYecKue
KosiebaHus. YpaBHEHHE TAPMOHUYECKUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

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

13

Pemenue 3agau o reme: "["apmoHnueckue koyieOaHusl.
VYpaBHeHHe rapMoHUUECKUX Kosiebanuil. [IpeBpaienue
sHepruun"

14

Konebarenbabir koHTYp. CBOOOIHBIE 2JIEKTPOMAarHUTHBIC
KoJieOaHus B UACaTbHOM KOoJieOaTeIbHOM KOHTYpe. AHanorus
MEXAY MEXaHUYECKUMH 1 3JIEKTPOMAarHUTHBIMU KOJICOaHUSAMHU

bu6moreka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna ToMcona. 3aKOH COXpaHEHUsI SHEPTUU B UI€aTbHOM
KoJie0aTeIbHOM KOHTYpE

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

16

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

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

17

[Tepemennbid Tok. CHHYCOUATbHBIA IEPEMEHHBIN TOK.
MOIIHOCTh TEPEMEHHOT0 TOKa. AMIUIUTYIHOE U IEUCTBYIOIIEE
3HAYEHHUE CUJIbI TOKA M HAMPSHKCHUS

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

18

Tpancdopmarop. [IponsBoacTBo, nepenaya U noTpedaeHre
AJIEKTPUYECKON SHEPTUHU

19

YCTpoHCTBO U MPAKTHUECKOE IPUMEHEHHUE IIEKTPHUIECKOTr0
3BOHKA, FeHepaTopa NEPEMEHHOT0 TOKa, JIMHUN
aNeKTponepeaay

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

20

DKOJOTHYECKHE PUCKU TIPU MTPOU3BOJICTBE IEKTPOIHEPTUH.
KynbTypa ncnosnb3oBaHus 3JE€KTPOIHEPTHUH B TOBCEAHEBHOU
KU3ZHU

21

MexaHuueckue BOJIHBI, YCJIOBUA paClIpOCTPAHCHU. Hepnoz[.
CKOpOCTL PacipoCTpaHCHUA U JJJIMHA BOJIHBI. HOHepe‘lHLIC n
IIPOAOJILHBIC BOJIHBL

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

22

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

bubmuoteka I{OK https://m.edsoo.ru/ffOcccOc
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DNEeKTpOMAarHUTHbIE BOJIHBI, UX CBOUCTBA U cKopocTh. [llkana

23 1 bubnuoreka LIOK https://m.edsoo.ru/ffOccfe
AJIEKTPOMArHUTHBIX BOJIH

24 [TpuHIMIIBI paaAnOCBA3U U TeneBuAcHusA. PazButue cpeacTs 1
cBs3M. Paguonokanus

25 KonTtposneHast padota «Konebanus u BOJTHBD) 1 bubnuoreka [{OK https://m.edsoo.ru/ffO0cc6f8
[IpssmonrHENHOE pacpoOCTpaHEHHUE CBETA B OJTHOPOJIHOM Cpelie. bubnuorexa [JOK

26 . 1 :
Toueunslii ICTOUHUK cBeTa. JIyy cBeta https://m.edsoo.ru/ff0cd350

27 OTtpaxxenue cBeTa. 3akoHbI OTpakeHus cBeTa. [locTpoeHue 1 Bubnorexa [IOK https://m.edsoo.ru/ff0cd4e0
1300paXe€HUH B IJIOCKOM 3€pKajie
IT Nl .

28 DEIOMIICHHE CBETA. 1I0HOE BHYTPEHHEE OTPDKCHHE 1 Butsmorexa [TOK https://m.edsoo.ru/ffocd7f6
[IpenenbHBIW yTroJ1 IOJTHOTO BHYTPEHHETO OTPAXKEHUS
P 2" .

29 CILICHHE 3a]1a4 IO TfMe 3aKOHEI OTpaKeHNS CBETA 1 bu6mmoreka IIOK https://m.edsoo.ru/ffOcd67a
[IpenomiieHne cBera

T 7 . @ i

30 JIunzsl. [locTpoenne nzobpakenuii B muH3e. Dopmyrna TOHKOM 1 Bubmorexa LIOK https://m.edsoo.ru/ffocddLe
JIUH3bL. YBEIUYECHUE JTMH3bI

31 Pemenne 3agau mo teme: "JIunzel. [locTpoenue n3o0paxkeHuii B 1
nuH3e. DopMylia TOHKOMW JIMH3bI. Y BEJTUYEHUE JIMH3BI"

32 Jucnepcus cera. Crio>kHBIN cocTaB Oesoro ceta. LBer. 1

33 I/IHT?p(bepeHL[I/ISI cseta. Jlugpaxia ceera. Jlnppaxunonnas 1 bubnuoreka L{OK https://m.edsoo.ru/ffOced22
pemérka

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

35 OnTHueckue MpuOOPHI U YCTPOICTBA U YCIOBUS UX 1
0€30MacHOTO MPUMEHEHUS

36 I'panuter NPUMEHIMOCTH KJlaccuueckor MexaHuk. [locTynater 1 Bubmiorexa LIOK https://m.edsoo.ru/ff0cf862
CHelHalbHOW TEOPUU OTHOCUTEIILHOCTH

37 OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHU U 1 Bubnorexa [TOK https://m.edsoo.ru/ff0cfad
COKpAIICHUE JJTUHBI

38 DHeprus M MMITYJTEC PEIATHBHCTCKOH JacTHLBL CBs13b Macchl € 1 Bubnmorexa [IOK htps://m.edsoo.ru/ff0cfc6s
SHEPrueH M UMITYJIbCOM. DHEPrusi MOKOs
K . i

39 oHTpoJibHas paboTa «Ontuka. OCHOBBI CIICIIUATBHON TEOPHH 1 Bubnorexa [IOK https://m.edsoo.ru/ff0cf6f0

OTHOCHUTCIIBHOCTH»
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40

®otonbl. @opmyna [Inanka. DHeprus u umMmnynsc GoToHA

bu6mmoreka LIOK https://m.edsoo.ru/ffOcfel6

OtkpsiTue u uccnenoBanue poroddpdexra. OnbiTe A. T

41 bubnuoteka [{OK https://m.edsoo.ru/ffOcffcd
CronertoBa
42 3akonbl hoTodddekra. YpaBHeHNE DUHINTCHHA IS bubmmoreka [JOK
doTorddekra. «KpacHas rpanunay Gorodaddexra https://m.edsoo.ru/ff0d015e
43 Hasnenue ceera. Onbith [1. H. Jlebenera. Xumuueckoe bubnuorexa [JOK
JICUCTBHE CBETA https://m.edsoo.ru/ff0d04a6
44 TexHnueckne ycTpoucTBa U MPaKTUYECKOE IPUMEHEHHUE:
(dhoTormeMeHT, (HOTONATUYUK, COTHEUHAsI OaTapesi, CBETO N0/
45 Pemenne 3agad mo teme «JIeMEHTHI KBAHTOBOM OMITHKI bubmorexa LOK
e https://m.edsoo.ru/ff0d0302
16 Mogenb atoma Tomcona. OmbiTel Pezepdopaa mo paccessHuro o- bubnuorexa [JOK
yactull. [Inanerapnas mozienb atoma https://m.edsoo.ru/ff0d091a
47 [Toctynatel bopa. bubnuoreka L{OK https://m.edsoo.ru/ff0d0afa
Wznyuenue u nornouieHue GoToHO epexoJie aToMa ¢
48 MyCHHE H TIOTIOWICHHE (pOT HOB [PH TICPEXOIC aTOM bu6mmoreka [IOK https://m.edsoo.ru/ff0dOafa
OJIHOTO YPOBHSI SHEPruu Ha Ipyroi. Buael criekTpos.
BonHoBsie cBorcTBa yacTuil. Bosiabl ne bpowis.
49 Kopnyckynsipao-BotHOBOH tyann3M. CIIOHTaHHOE U bubnuoteka [{OK https://m.edsoo.ru/ff0d0ca8
BBIHYXJICHHOE U3y4eHHE
O e .0 Pese
50 TKPEITUE PAHOAKTHBHOCTH. OmbiTet Pesepdopna o bubnuoreka L{OK https://m.edsoo.ru/ff0d0fd2
OTIPEJICNICHUIO COCTAaBA PAIMOAKTUBHOTO U3JIy4EHUs
51 CeoucTtBa anbda-, 6era-, raMMma-u3iaydeHus. BiousHaue
PaMOAaKTUBHOCTH HA KUBBIC OPTaHU3MBI
59 OTtkpbITHE IPOTOHA U HEWTpoHA. M30TOmBI. Anbda-pacna. bubnunoreka [JOK
DNEeKTPOHHBIM U MO3UTPOHHBIN OeTa-pacmnaj. ['amma-u3nyueHue https://m.edsoo.ru/ff0d1162
DHeprus CBsSI3U HYKJIOHOB B sifipe. SnepHble peakiuu. SaepHbin’
53 ealgo IT 06ne}1\,41,1 ne cneli[fHBbl Hallc)onorlzrl)qea?ne aCHI;KI”)FLI Eubmorexa TOK
p p- P > 11EP ’ https://m.edsoo.ru/ff0d1356
SIIEPHOU PHEPTETUKU
54 DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA. MeTo bl bubnmoreka [JOK

HaOJII0IEHUS M PETUCTPALIMM IeMEHTApHbIX YacTull. Kpyribiii

https://m.edsoo.ru/ff0d0e38
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cron «DyHIaMEeHTaIbHbIE B3aUMOICUCTBUS. ENMHCTBO
(bu3nYecKOU KapTUHBI MUpa»

Bun 3B€3aH0T0 HeOa. Co3Be3us, SpKUe 3BE3/bI, TUNIAHETHI, UX

o5 BUIMMOeE JIBKeHHe. ColHeuHasi cUcTeMa

56 Connue. ConneyHas akTUBHOCTb. MicTounuk sHepruu CosHia u
3BE31
3BE3/1bl, UX OCHOBHbIE XapaKTEPUCTUKHU. 3BE3/IbI ITTABHOU

57 MOCJIEIOBATENIbHOCTH. BHYTpEeHHEE CTpOCHUE 3BE3I.
CoBpeMeHHbIE TTPEICTABICHUS O TTPOUCXOKIACHUH U SBOIOIUN
CoJHIa u 3B€31
Muneunbin [Iyte — nama [Manaktuka. [TonoxxeHnue u 1Br>xeHue

58 Connna B ['anaktuke. ["amaktukn. YepHbIe ABIPHI B A/1pax
TaJTaKTUK

59 Bcenennas. Paz6eranue ranaktuk. Teopust bonbioro B3peiBa.
PennkroBoe nznydenne. MeraragakTuka

60 Hepemennsie mpo06iieMbl aCTpOHOMHUHT

61 KonTtponbHas padoTa «971€MEHTHl aCTPOHOMHUHU U
acTpOPU3UKNY
O6o06matomuii ypok. Poss ¢hu3uky u acTpoHOMHUU B

62 SKOHOMMYECKOM, TSXHOJOTHUSCKOM, COITMAIbHOM M STHYSCKOM
cdepax 1eaTenbHOCTH YelloBeKa

63 O6o6ma}0m111171 YPOK. Iv’om, 1 MeCTO (PM3UKHU ¥ aCTPOHOMHH B
COBPEMEHHOM Hay4yHOU KapTUHE MUpPa

64 O6o06maromuii ypok. Ponb ¢pusndeckoii Teopuu B
(dhopMHUpOBaHHUHM TTPEICTaBICHHM 0 GU3NYECKOM KapTHHE MUPa
O6o06maromuii ypok. Mecto ¢pu3ndeckoid KApTUHBI MUpa B

65 o011eM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEACTABICHUI O IPUPOJIE

66 PeszepBHbIil ypok. MaruuTHOe nosie. DJIeKTpoMarHuTHas

WHIYKIUS
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PesepBubiit ypok. Ontuka. OCHOBBI CIIELUATLHOM TEOpUU

67 1
OTHOCHUTCIIBHOCTHU
bu6mmoreka [{OK
68 [Tpomexyrounas aTrrectamnus 3a Kypc 11 kiacca 1 https://m.edsoo.ru/f0d1784
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 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
[MapdenTreBoii H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemenuey
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