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1. HosicHuTebHASA 3aNIMCKA.

1.1. HopMaTuBHO-NPaBOBbI€ JOKYMEHTbI, HA OCHOBAHMH KOTOPbIX pa3padoTraHa
pabouasi nporpamma

PaGouas nporpamma no ¢usuke pazpaboTaHa Ha OCHOBE:

1. ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit
denepany.
2. DenepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOIO CTaHJapTa CPEAHEro 00IIero

o0pa3oBaHMs, YTBEpXKIECHHOTO IpHKa3oM MuHuCTepcTBa o00Opa3oBaHusi U Hayku Poccuiickoit
Oeneparun ot 17.05.2012 Ne 413 (manee — PI'OC cpeanero odiero oopazoBanus).

3. [Ipukaza MwunuctepcrBa npocsenieHus P® ot 22 mapra 2021 r. Ne 115 «O6
yrBepkaeHnn [lopsiaka opraHum3ani W OCYLIECTBICHHS OOpPa30BaTENbHOW JAEATEIBHOCTH I10
OCHOBHBIM 0011e00pa30BaTeIbHBIM MpOrpaMmMaM - 00pa30BaTENbHBIM IPOrpaMMaM HAYalbHOIO
00111er0, OCHOBHOT'O OOIIETO U CPEHEro 00IIero 00pa3oBaHUs.

4. IIpukaza MunucrepctBa npocenieHus Poccuiickoin @enepanun ot 18 uronsa 2024
r. N 499 «O06 yrtBepxkaeHuu ¢enepaabHOro MepedHs: 3IEKTPOHHBIX 00pa30BaTEIBbHBIX PECYPCOB,
JOMYIICHHBIX K MCIIOJNB30BAHUIO MPU peau3allid HMMEIOUIMX TOCYAapCTBEHHYIO aKKpPEAUTAIUIO
00pa3oBaTeNbHBIX MPOTPaMM HAYAJILHOTO OOIEro, OCHOBHOTO OOIIEro, CpEeIHero ooIero
00pazoBaHUsM.

5. [Tucema MunucrepctBa npocBemienus: Poccuiickoit denepanuu ot 21.02.2023 Ne
AB- 800/03 «O6 obecnieueHnn y4eOHBIMU U3TAHUSIMID.
6. [Tpuxa3za Munucrepcta o6pasoBanust U Hayku P® ot 9 utons 2016 r. Ne 699 «O6

YTBEP)KIACHUM IepeuHsi OpraHu3aluid, OCYIIECTBIISIOIIMX BBIMTYCK YUYEOHBIX MOCOOMH, KOTOpbIE
JIOTIYCKAlOTCA K MCIIOJIb30BAHMIO MPU PEATU3aLUU MUMEIOIIMX T'OCYIapCTBEHHYIO aKKpeIUTalUIo
00pa3oBaTeNbHBIX MNPOrpaMM HAYyaJIbHOTO OOILEro, OCHOBHOIO OOIIEro, CpeaHero ooOLero
00pazoBaHUs.

7. Canurapubix npasun  CII  2.4.3648-20 «CaHUTapHO-3MUIEMUOTIOTHYECKHE
TpeOOBaHUS K OpraHu3alusM BOCHUTaHUS U OOYyYEHMs, OTAbIXa U O3JOPOBJICHUS JAETeH U
MOJIOZIEKN», YTBEPXKIEHHBIX MOCTaHOBJIEHUEM [JIaBHOrO rocyJapCTBEHHOTO CaHHUTapHOIO Bpaya
Poccuiickoit @enepanuu ot 28.09.2020 Ne 28 (nanee — CII 2.4.3648-20).

8. Cannrapssix npasui 1 HopM CanlluH 1.2.3685-21 «I'urnenndeckue HOpMaTUBBI U
TpeOoBaHus K oOecrieueHnio 0e30nacHOCTH U (W) Oe3BPEIHOCTH ISl YyeloBeKa (PaKkToOpoB cpeibl
oOuTaHus», yreepxaeHHbIX [locTaHoBneHneM [ 1aBHOro rocy1apcTBEHHOIO CAaHUTApHOro Bpaya PO
o1 28.01.2021 Ne 2 (nanee-Caunllun 1.2.3685-21).

9. VYcraa HOVY «Yacthas mkona «B3max».

10. OcHOBHOHM 00pa3oBaTeNbHONW MPOTPaMMBI OCHOBHOTO o0rmiero obpaszoBanusi HOY
«YactHas mkona «B3max», npunsron pemenneM llenarornueckoro copera HOY «Yacthas mkona
«B3max» (mporokon Ne 1 ot 30.08.2025) u yrBepxkaeHHON npuka3oM aupekropa oT 30.08.2025 Ne
2-/1.

1. «Ilonoxenuss o ¢dopmax, NEPUOAUYHOCTH M TMOPSAIKE TEKYLIETO KOHTPOJISI
YCIIEBAEMOCTH U MPOMEXYTOYHOM aTTECTAllUU, MOPSAJKE INepeBoja B ciaeayromui kiaacc B HOY
«lIxona «B3max»», npunstoro pemenuem Ilenarornueckoro coseta HOVY «lllkona «B3max»
(mportokoin Ilegarornueckoro cosera ot 30.08.2025 r. Ne 1, mpukas ot 30.08.2025 r. Ne 2-J1).

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «®PU3UKA»

[Iporpamma o ¢u3uke 0a30BOTO YPOBHS Ha YPOBHE CpPEAHETO OOIIero oO0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJIOKEHHH W TpeOOBaHWMM K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
obpasoBarenbHON TporpaMmbl, ipenctabiieHHbIX B DI'OC COO, a Takxke ¢ yuérom deaepanbHOn
paboueil mporpaMMbl BOCIIUTaHUS U KOHLIENIMH MIPeroiaBaHusl yueOHoro npeamera « Pusuka» B
oOpa3oBaTenbHbIX oOpraHuzauuax Poccuiickoit @enepanuu, pealu3yrOIIUX OCHOBHbBIE
o0Opa3oBaTesbHbIE TPOTPAMMBI.

Copepxanue mnporpaMMmbl MO (U3MKE HaANpaBieHO Ha (HOPMHUpPOBAHHE €CTECTBEHHO-
Hay4YHOH KapTuHBI MUpa oOyyaromuxcs 10—11 kiaccoB mpu oOydeHuH UX Qu3MKe Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JEATEILHOCTHOrO noaxoaa. [IporpamMma no ¢usnke COOTBETCTBYET
tpeboBanusiMm ®I'OC COO k mIaHUPYyEeMbIM JTHYHOCTHBIM, MPEAMETHBIM M METalpeAMETHBIM
pe3ynbraTaM OOydYeHHs, a TaKK€ YUYHMTHIBA€T HEOOXOJUMOCTh peau3allMi MEKIIPEIMETHBIX



CBs3eM (PM3MKM C €CTeCTBEHHO-HAayUHbIMHM Y4YeOHbIMH npeameTamu. B Heil ompenpensiorcs
OCHOBHBIC LIeNM U3y4YeHHs (U3UKU HA YPOBHE CpelHero odumiero oOpa3oBaHus, IIAHUPYEMbIE
pe3yNbTaThl OCBOCHHUA Kypca (GPU3UKHU: IMYHOCTHBIE, METaNpeIMETHbIE, PeAMETHbIE (Ha 0a30BOM
YPOBHE).

[Iporpamma no (u3mMKe BKIOYAET:

. IUTAHUPYEMBIE Pe3yJIbTaThl OCBOCHHS Kypca (pU3MKM Ha 0a30BOM YpOBHE, B TOM
YHClie IPEeIMETHBIE Pe3yJIbTaThl IO TOJaM 00yUYECHHUS;

. coziepkanue yuyebHoro npeamera « Ou3uka» 1mo rogam 00yIeHHUS.

®du3uka Kak HayKa o0 HarboJiee 00IIMX 3aKOHaX MIPUPO/IbI, BHICTYIIAsl B KAUECTBE yUeOHOTO
[IpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY 3HAHUH 00 OKpY)KaroOIIEM MHpE.
[konpHBIA Kypc (QU3UKH — CHCTEeMOOOPa3ymoMMid [JIs €CTeCTBEHHO-HAYYHBIX Y4eOHBIX
IPEMETOB, IIOCKOIBKY (PH3NUECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBICHUH, U3y4aeMBbIX
XuMUen, Ouosoruei, gusznueckor reorpadueit u actpoHomueit. Mcmoap30BaHWE W aKTHBHOE
npuMeHeHne (PU3MUECKUX 3HAaHUN ONPEeIIsieT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOIOTUN
B cdepe SHEpPreTUKH, TPAHCHOPTA, OCBOCHHUS KOCMOCA, IMOJYYEHHs HOBBIX MaTEpHUaJOB C
3aJJaHHBIMH CBOMCTBAaMH U ApYyruX. M3yueHne GU3NKH BHOCHUT OCHOBHOH BKJIaJ B ((OPMUpPOBAHHE
€CTECTBEHHO-HAYYHOUW KapTUHBI MUpa OoO0ydyarommxcs, B (HOpMHUpPOBaHHE YMEHHIl MPUMEHSTH
HAy4YHBIM METO/1 TO3HAHUSI IPU BBINOJIHEHUN UMU YUEOHBIX UCCIIEJOBAHUM.

B ocHoBY kypca pusuku i ypoBHS CpeHero o0iero o0pa3oBaHus MOJIOXKEH P UJeH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK IPUHIHUIIBI €0 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEH KypC SBISETCS JIOTHUECKU 3aBEPUIEHHBIM, OH
COJICP’KUT MaTepuaj U3 BCEX pa3/lesioB (PU3MKHU, BKIIIOUAET KaK BONPOCH! KJIACCUYECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBHHU C HEW MaTepuai Kypca GU3NKu 00beTUHEH BOKPYT
busnueckux Tteopuii. Bemymum B Kypce sBisercs (opMHpOBaHHE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BELIECTBE U IOJIE.

Hoes eymanumapusayuu. EE peanusanus npeanoiaraeT UCHoJIb30BaHUE TYMaHUTAPHOTO
noTeHImana Gu3nIecKor HayKu, OCMBICIICHHE CBS3U PA3BUTUS (U3UKHU C Pa3BUTHEM OOILECTBA, a
TaK)Ke C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMH U SKOJIOTMUECKUMU ITPoOIieMamMHu.

Hoes npuxnaonoii nanpasnennocmu. Kype Gu3nku npeanoaraet 3HakOMCTBO C IIUPOKUM
KPYTrOM TEXHHUUYECKHUX M TEXHOJIOTHYECKUX MPUII0KEHUH U3yUEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonoeuzayuu peannsyercs MNOCPEICTBOM BBEACHUS D3JIEMEHTOB COJEpKaHUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpPHIE CBSI3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKXkKe 00CyKIeHHs TPOoOIIeM palMoOHAIbHOTO MPUPOIONOIb30BaHUS U
HKOJIOTMYECKOI 0€3011acHOCTH.

CrepHEBBIMH 3JIEMEHTaMU Kypca (U3MKH Ha ypoBHE cpeqHero oOmiero oOpa3oBaHUs
ABIIAIOTCA (u3nyeckue Tteopuu ((hopMHUpOBaHHE NPEICTABICHUM O CTPYKTYpE MOCTPOCHHUS
¢u3uueckoil TeopuH, poau (QyHAAMEHTANbHBIX 3aKOHOB U TPHHLMIIOB B COBPEMEHHBIX
IPEJICTAaBICHUSX O MPHUPOJIE, IPaHUIAX MPUMEHUMOCTU TEOPUM, JUIsl ONHCAHUS €CTECTBEHHO-
HaYYHBIX SIBJICHUH U IPOLIECCOB).

CurcTeMHO-esTeIbHOCTHBIN OJIX0/] B Kypce (PU3UKH pean3yeTrcsi MPek/e BCEro 3a CYET
OpraHu3aluy SKCIEPUMEHTAIbHON JIesTeNbHOCTH oOyyaromuxcs. i 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO HCHOJB30BAHUE CUCTEMBI (POHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
1a00paTOPHBIX pabOT, KOTOphIE B Tporpamme Mo (u3uke OOBEAMHEHBI B OOIIUN CIHCOK
YUEHHUYECKUX MPAaKTUYECKUX paboT. BrigeneHue B yka3aHHOM IepedHe JabopaTOpHBIX padorT,
MPOBOAMMBIX JJII KOHTPOJII M OILIEHKH, OCYIIECTBISETCS YYacTHHKaMH 00pa30oBaTeIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH MIIaHMPOBAaHMS U OcHaleHus kabuHera pusuku. [Ipu sTom
oOecrieunBaeTcs OBJIaZieHHEe OOYYalOIIMMHUCA YMEHHUSMHU MPOBOJUTH KOCBEHHBIE H3MEpEHHS,
UCCIIEIOBaHMsI 3aBUCHUMOCTEH (U3MYECKUX BEIMYMH M MOCTAHOBKY OIBITOB IO IPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

bonpmoe BHUMaHNTE YACTACTCA PCIICHUIO paC"IéTHI)IX 1 KaAaYCCTBCHHBIX 3a/1ad4. HpH 9TOM
JUIA paC‘{éTHBIX 3ala4 NpUOPUTCTOM ABJIAIOTCA 3ala4r C AIBHO 3aZ[aHHOﬁ (I)HSHHCCKOﬁ MOACIBIO,
MO3BOJIAIOIIUEC MMPUMEHATH U3YUCHHBIC 3aKOHBI 1 3aKOHOMCPHOCTHU KaK U3 OAHOTO pa3aciia Kypca,
TaK W HUHTCTPUPYA 3HAHUA U3 PA3HBIX Pa3aciioB. I[J'ISI KauCCTBCHHBIX 3aJla4y IPUOPUTCTOM
ABIAKOTCA 3aJaHus Ha 00BsICHEHHNE IMPOTCKAHUA (1)I/ISI/I‘IGCKI/IX SIBIICHUHA U mponeccoB B



OKPY’)KaIOIIeH >XKW3HH, TPeOyromme BbIOOpa (U3UYECKON MOJETH Il CUTYallMH IMPaAKTHKO-
OPUEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBun ¢ TpebdoBaHusmu PI'OC COO k wMarepuaqIbHO-TEXHHYECKOMY
obecrieyeHnIo yueOHOro mporiecca 6a30BbIi ypOBEHb Kypca (PU3UKH Ha YPOBHE CPETHETO OOIIETO
00pa30oBaHMs JOJDKEH M3y4aTbCs B YCIOBUSAX MPEIMETHOrO KaOuHeTa GU3MKHU UIU B YCIOBHSIX
MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAyYyHOro IMKiIa. B xaOunere ¢u3uku

JOJKHO OBITH HE0OXonuMoe JabopaTopHoe 000pyI0BaHUE /ISl BHIIOJHEHUS YKa3aHHBIX B
nporpaMme 1o (Gpu3nKe yYeHHYECKHX MPAKTHUECKUX PadOT U IEMOHCTPALMOHHOE 000PYIOBaHHE.
JemoHcTpanoHHoe 00opynoBaHue (HOPMHUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAaJIbHOM JOCTaTOYHOCTU M OOECIEYMBAET IIOCTAHOBKY IEPEUYUCICHHBIX B IIPOrpaMMe I10
¢busMKe KIIOYEBBIX JAEMOHCTpPALU Uil UCCIEIOBAHUS M3YYaeMbIX SIBICHUN U MPOLIECCOB,
IMIIUPHYECKUX U (PyHIaMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX PUMECHEHU.

JIaGoparopHoe 000pyJIOBaHME I YUYEHHYECKHX MPAKTHUYECKUX paboT dopMupyercs B
BUJE TEMaTHYECKUX KOMIUIEKTOB U O0ECIIEUMBAETCS B pacuére OAHOI0 KOMIUIEKTa Ha JIBYX
oOyuaromuxcs. Temarnueckue KOMILIEKTHI J1abopaTOpHOrO OOOpYAOBaHUS JOJKHBI ObITh
MIOCTPOCHBI Ha KOMILJICKCHOM HCIOJb30BAaHUM AHAJOTOBBIX W LU(POBBIX MPUOOPOB, a TaKXKe
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUIE LHU(POBBIX TaOOPATOPHIA.

OCHOBHBIMU LIETISIMH W3y4eHUs (PU3UKH B 00IIeM 00pa30BaHHUHU SBISIFOTCS:

. (dbopMHpOBaHUE MHTEpPECa U CTPEMIICHUS OOYYaIOUIMXCSl K HAyYHOMY H3YUYCHMIO
IPUPO/IbI, PA3BUTHE UX UHTEIIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

. pasBUTHE IPEJCTABICHUA O HAYyYHOM METO/e MO3HaHUA U (HOpMUpPOBaHHE
HCCJIE0BATEIBCKOTO OTHOUIEHUS K OKPYKAIOLIUM SIBJICHUSM;

. (dbopMHpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3yueHHst OCHOB
CTPOCHUS MaTepuu U PyHTaMEHTAIBHBIX 3aKOHOB (PU3HKH;

. (dopmMHpoBaHUEe YMEHUN OOBSACHATH SABJICHUS C MCIIOJIb30BAaHUEM (PU3UUECKUX
3HAHUM U HAYYHBIX JOKA3aTEIIbCTB;

. dopMHupoBaHHE TPENCTABICHHA O pOIH (PHU3UKK I Pa3sBUTHI JIPYTHX

€CTECTBEHHbIX HaYK, TEXHUKU U TEXHOJOTH.

JocTukeHne 3TuX Lielded oOecredynBaeTCsl pPEelIeHHEM CIEAYIOMX 3a1ad B Ipolecce
U3y4eHus Kypca GU3UKU Ha yPOBHE CPEAHEro o0IIero oopa3oBaHus:

. NpUOOpETEeHNE CHUCTEMBl 3HAHUUW 00 OOmMX (QU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHSIX, BKIIIOUAsT MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, SJIEKTPOJUHAMUKY, KBAHTOBYIO
(GU3KKY U 3JIEMEHTHI aCTPOPU3UKH;

. dopMHpoBaHHE YMEHMH NPUMEHSTh TEOPETUYECKHE 3HAHMUA I OOBACHEHUS
(bu3nyecKux SIBICHUW B MPUPOAE U JJs NPUHATUS MPAKTUYECKUX PEIIEHUN B MOBCEIHEBHOMN
KU3HU;

° OCBOCHHE CII0CO0OB peuICHusd pa3JIMYHBIX 3aJla4 C SABHO 3aJlaHHOH (1)PI3I/I‘I€CK01>1
MOZACIIbIO, 3aJad, IIoApasyMEBaArOmUX CaMOCTOATCIIBHOC CO3AaHNC (1)I/I3I/I‘~IGCKOI\/'I MOJACIIH,
aJIeKBaTHOM YCJIOBUAM 3a/1a4u;

° IIOHMMaHHEC (1)I/ISI/IIICCKI/IX OCHOB Y IIPHUHIHMIIOB I[Gf/iCTBHH TEXHUYCCKUX yCTpOfICTB
N TCXHOJIOTHYCCKUX MMPOUCCCOB, UX BIUAHUA Ha OKPYIKAIOUIYIO CPENY,
° OBJIAICHUC MECTOJaMH  CaMOCTOATCJIBHOI0 INNIAHUPOBAHUA W MIPOBCACHUSA

(GU3MYeCKUX OSKCIEPUMEHTOB, aHalW3a W HUHTEpHpeTaluud HHPOPMALUHU, OIpeaesIeHUs
JIOCTOBEPHOCTH MOJTYYEHHOT'O Pe3yJIbTaTa;

. CO3/laHUE YCJIOBUM JUId pa3BUTUS yMEHUH MPOEKTHO-HCCIEeI0BaTEIbCKOH,
TBOPYECKOM ESATEIBHOCTH.

MecTo u poab npeaMeTa B y4eOHOM IJIaHe (KOJIN4YeCTBO y4eOHBIX 4Yac0B, HA KOTOpoOe
paccuuTaHa padouyas NMporpaMMa B COOTBETCTBMHU € Y4eOHBIM IUIAHOM, KaJIeHJAapHbIM
y4eOHBIM rpauKoMm).

B ydeOHOM muiane cpemnero obmiero oopazoBanus npeameT «Pusnka» 0a30BOro ypoBHS
BXOJIUT B COCTaB MPeMETHON 001acTu «ECcTecTBEeHHO-HAyYHBIE TPEAMETHI.

Ha wm3ydenne ¢usuku (0a30BBI YPOBEHB) Ha yPOBHE CpPEIHEro OOIIEro o0pa3oBaHUS
orBoguTcs 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Heento), B 11 kitacce — 68 gacos (2 yaca
B HEJIEITIO).

[Ipeiaraemslii B mporpamme 1o pU3uKe nepeyeHb J1a00paTOpHbIX U MPAKTHUECKUX paboT



ABIIIETCS. PEKOMEH/IOBAaHHBIM, YYHUTENb JeJaeT BhIOOp MPOBEACHHUS JIabopaTOpHBIX paboT u
OTIBITOB C YU4ETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00yYaroIuXcsl.

2. COAEP)KAHUE OBYYEHUA

10 KJIACC

Pasnen 1. ®u3nka u MeToAbl HAYYHOT0 NO3HAHMA

®usuka — Hayka o npupoxae. Haydnsle MeTonpl MO3HaHUA OKpysKaromero mupa. Poib
9KCHEPUMEHTA U TEOPUH B IIPOLEcce MO3HAHUS TPUPOIbl. DKCIEPUMEHT B (PU3HUKE.

MonenupoBanue (HU3NIECKUX SABICHUHA U npoueccoB. Hayunsle runoressl. Ousndeckue
3aKOHBI M TEOPHHU. |"paHUIbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpMHIIMI COOTBETCTBHUS.

Ponb 1 MecTo pusHuku B HOpMUPOBAHHH COBPEMEHHON HAyYHOW KapTHHBI MHpPA, B
IIPAKTUYECKOMN AEATEIbHOCTH JIFOICH.

Jlemoncmpayuu
AHanoroBblie 1 IUPPOBHIC U3MEPUTEIbHBIE PUOOPHI, KOMIIBIOTEPHBIE TATYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe nBUKeHHE. OTHOCHTEIBHOCTh MEXAaHMYECKOro JBuWKeHus. Cucrema
orcuéra. Tpaekropus.

[lepemerienue, CKOpOCTh (CpelHSsI CKOPOCTb, MTHOBEHHAs CKOPOCTb) U YCKOPEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMU Ha OCHU CHUCTeMbl KoopauHaT. ClOXeHue rnepeMenieHui u
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPSMOJIMHEITHOE ABMWKeHue. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U IEPEMEILIECHUS] MAaTEPUATIbHOM TOYKH OT BPEMEHHU.

CBobOoHOE TajieHrne. Y CKOPEHUE CBOOOTHOTO TIAICHHUS.

KpuBonuneliHoe nBukeHue. JIBUKE€HHME MATEpUaIbHOM TOUYKM IO OKPYXHOCTH C
MTOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JIMHEHHAsI CKOPOCTh. [lepnoa u yacrora
oOpartuenus. LleHTpocTpeMuTENbHOE YCKOPEHUE.

TexHudeckue yCTpONCTBA W TPAKTUYECKOE TMPUMEHEHHUE: CIHUJIOMETpP, JIBIKCHHE
CHaps/0B, LIEMIHbIE U PEMEHHBIE NTEpEAAUH.

Jlemoncmpayuu

Mogenb CHCTEMBI OTC‘{éTa, HWINTIOCTpaluad KHHCMATHYCCKUX XapaAKTCPUCTUK NBUKCHU .

[IpeoOpa3oBanue ABMKEHHUM C UCTIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

ITanenue Ten B BO3AyXe U B pa3pe:KEHHOM IPOCTPAHCTBE.

Habntonienue nBrxeHus Tena, OpoleHHOTro Mo/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaACHUS.

Hamnpasnenue ckopocty pu ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopusie padbomol

N3yueHne HepaBHOMEPHOTO JIBUKEHHUS C LIETIBIO OIPEIEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOLIEHHMS ~ MEXAY  IyTAMH, [OPOUACHHBIMHU  TEJIOM 34
IIOCJIEIOBATEIbHBIE PAaBHBIE IPOMEXKYTKHM BPEMEHM IIPM PABHOYCKOPEHHOM JIBHKEHUU C
HayaJIbHOW CKOPOCTBIO, PABHOW HYIJIIO.

N3yueHne nBUKEHN IIApUKa B BI3KOW KUIKOCTH.

W3ydenune qBUKEHUS Teja, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Tpuauun otHocurensHOCTH ['anunes. [1epeiii 3akoH HeroToHa. HEpLIMAIbHBIE CHCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunnun cynepnosunuu cwi. Bropoi 3akoH HeroToHa 1uis
MaTepualibHOM TOUKHU. TpeTuii 3akoH Hpl0TOHA /1711 MaTepHaIbHBIX TOYEK.

3akoH BceMupHOro TaroreHus. Cuna tsxectu. [lepBas kocMHuueckas CKOPOCTb.

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

Tpenue. Bunsl Tperus (mokosi, ckonbxeHus, kaueHus). Cuna tpeHus. Cyxoe TpeHHeE.

Cuna TpeHHs CKOJBXEHUs U cuia TpeHus nokos. Koapdunuent tpenus. Cuia conpoTUBIECHUS
IIPU ABM>KCHUU TEJIa B )KUIAKOCTH WIH rase.



[TocTynarenbHOE M BpalareabHOE ABUKEHUE a0COTIOTHO TBEPIOTO TEa.

MOMEHT CcHJIbl OTHOCUTEIBHO OCH BpamieHus. [lnedo cuibl. YcCinoBus paBHOBECHS
TBEPJIOTO TENA.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: MOJAIIUIHUKH, JIBUKCHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHrEe UHEPIUU.

CpaBHeHME MacC B3aUMOICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CrnosxeHue Cuil.

3aBUCHMOCTh CHJIBI YIIPYTOCTH OT jAeopmarium.

Hesecomocts. Bec Tena npu yCKOpEHHOM MOIbEME U MTaJCHUH.

CpaBHeHME CUIT TPEHUS TOKOSI, KAUEHHS M CKOJIb)KEHUS.

VYcnoBus paBHOBecHs TBEPIOTO Teyia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

Nzyyenue nBuxenust Opycka o HaKJIOHHOM ITOCKOCTH.

UccnenoBanue 3aBUCUMOCTH CHUJT YIIPYTOCTH, BO3HUKAIOUIUX B MPYKUHE U PE3UHOBOM
obpasrie, oT ux aedopmaruu.

UccnenoBanue ycnoBuit paBHOBECHS TBEPAOTO TeJa, HMEIOIIET0 OCh BPAILICHHUS.

Tema 3. 3aKkonbvl coxXpanenus 6 mexaHuke

Nmmynbc MmaTepualibHON TOYKH (TeJa), CUCTEMbI MaTepUAIbHBIX TOUEK. MIMITylibe CUITbI 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAaHEHMS UMITyJIbca. PEakTUBHOE ABUKEHUE.

Pabora cuiibl. MOIIHOCTE CHJIBI.

Kunerndeckasi sHeprus MarepuaibHON TOYkH. TeopemMa 00 M3MEHEHMH KHHETHYECKOM
SHEPTUH.

[lorenumansHas oHeprus. IloTeHuuanbHas SHeprus yopyro AeQopMHUPOBAHHOM
npy>xunbl. [loTeHanbHast SHeprus Tesna BOJU3H MOBEPXHOCTH 3EeMIITH.

[ToTeHnmanpHbie ¥ HEMOTCHIMANBHBIC CHIIBI. CBS3b PaOOThI HEMOTCHIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI TeJ1. 3aKOH COXpaHEHHUsI MEXaHUYECKON YHEPTHUH.

VYipyrue u Heynpyrue CTOJIKHOBEHHS.

TexHn4eckue ycTporuCcTBa U MPAKTHYECKOE MPUMEHEHHUE: BOJOMET, KONED, NPy KUHHBIA
MIHACTOJIET, IBUYKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

[lepexox moTeHIMATBLHON SHEPTUM B KHHETUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomoi

N3ydenune abCOMIOTHO HEYIIPYTOro yaapa ¢ MOMOIIbIO JIBYX OJUHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBs3u pabOThI CHIIBI C U3MEHEHHEM MEXaHMUYECKOW SHEpIrUu Tesla Ha
IIPUMEPE PACTKEHUS PE3UHOBOTO JKIyTa.

Paszpnen 3. MouiekysipHast pu3nka ¥ TepMOANHAMUKA

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUUECKOU Meopu

OCHOBHBIE MOJIO’KEHUS MOJIEKYJISIPHO-KUHETHYECKON TEOPUH U UX ONBITHOE 000CHOBAHHUE.
Bpoynosckoe nsmxenue. Auddysus. Xapaktep NBUKEHHUS U B3aMMOICHCTBHSI YaCTHUI] BEIIECTBA.
Monenu cTpoeHus ra3oB, JKUIAKOCTEH U TBEPABIX TEN U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE
THX Mojenei. Macca u pasmeps! mosekyil. KonnuectBo BenectBa. [locrossHHas ABoraapo.

TennmoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkana remneparyp Lenbcus.

Monens uaeanbHOro raza. OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-KMHETUYECKOW TEOpUHU
uaeanpHoro rasza. AOCONIOTHas TeMmIeparypa Kak Mepa cpeiHed KHHETUYECKOW SHEepruu
TEIUIOBOTO ABMKEHNU yacTul rasza. [llkana temneparyp KenbBuHa. I'a30Bbie 3aKk0oHbI. Y paBHEHUE
MenneneeBa—Knaneitpona. 3akon JlaapTona. M3omporeccsl B UacaIbHOM Ta3e C MOCTOSHHBIM
KOJINYECTBOM BellecTBa. ['paduueckoe mpeacTaBiIeHHE H3OMPOLIECCOB: H30TepMa, H30X0pa,
n3o0apa.



TexHuyeckue ycTpoiicTBa U MpakTHUYECKOE MPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, 10Ka3bIBAOIINE JUCKPETHOE CTPOCHHE BEllecTBa, (poTorpapuu MojeKy1
OPraHUYEeCKUX COCIUHECHUM.

OnpiThl 10 AU PY3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JIBUKCHHUS.

Moaens onbita TepHa.

OnbIThI, JOKa3bIBAOIIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHUS.

Mopenb, HUTFOCTPUPYIOLIAsk IPUPOLY 1aBJICHUS ra3a Ha CTEHKH COCY/a.

OnpIThI, WIUTIOCTPUPYIOLINE YPAaBHEHNUE COCTOSIHUS UJICAIBHOTO Ta3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

OmnpeneneHre Macchl BO3IyXa B KIACCHOW KOMHAT€ Ha OCHOBE HM3MEpPEeHHH 00BEMa
KOMHATBI, IABJICHUS U TEMIIEPATypbl BO3/lyXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEXKy ITapaMeTpaMu COCTOSIHUSL Pa3peKEHHOT0 rasa.

Tema 2. Ocnoebl mepmoounamuru

TepmoauHaMuueckass cucreMa. BHyTpeHHsAs dHEprus TEPMOJMHAMHYECKOW CHCTEMBI U
crocoObl e€ n3MeHeHus. KonnuecTBo TerioTel U padoTa. BHYTpeHHSs SHEpPrHsl 0JHOATOMHOTO
UJCABHOIO0 Ta3a. Buapl Temionepenayu: TeIonpoOBOAHOCTb, KOHBEKIIMS, U3IyUYEHUE. Y JeNbHast
TEIJI0EMKOCTH BelecTBa. KoauyecTBo TEIIOTHI pH TEIIonepeaaye.

[lonsatue 006 agmabatHoM mpouecce. llepBbiii 3akoH TepMoauMHAMUKHU. lIpumeneHue
MEPBOI0 3aKOHA TEPMOJAMHAMUKH K n3orpoueccam. ['paduueckas naTeprperanus paboTs rasa.

BTtopoii 3akon Tepmoaunamuku. HeoOpaTuMOCTh MPOIECCOB B MPUPOJIE.

TennoBsie MamuHbl. [IpuHIUTBL HeHcTBUS TeMIOBbIX MamuH. [IpeoOpa3oBanus sHEPrUU
B TEIUIOBBIX MammHax. Koad¢umnuent nonesnoro aeicTBus TemmoBoi Mammuel. [{ukn KapHo u
ero K03 PUIMEHT MOJIE3HOTO ASHCTBHSI. DKOJIOTUYECKHE TPOOIEMbI TEILNIOIHEPTETUKH.

TexHuyeckue ycTpoiicTBa U MPAKTUYECKOE MPHUMEHEHUE: ABUTaTelb BHYTPEHHEIO
Cropanusi, ObITOBOI XOJOJUIbHHUK, KOHTUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpeHHEH SHEpPrUU Tella MpPHU COBEPIICHUH PabOTHI: BBUIET MPOOKU U3
OyTBUIKHY MO AEMCTBUEM CKATOIO BO3/yXa, HarpeBaHue 3(upa B 1aTyHHOU TpyOKe MyTEM TpEeHUS
(BU1€OIEMOHCTpALIHS).

N3meHeHne BHyTpeHHEHN 3HEpTruu (TemMrepaTypsl) Tela Ipy TeIulonepeaaye.

OmnbIT 10 aarabaTHOMY PaCIIMPEHUIO BO3/1yXa (OMBIT C BO3LYIIHBIM OTHUBOM).

Monenu napoBoi TypOUHBI, ABUTATENs] BHYTPEHHETO CTOPAHUSL, PEAKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomol

N3mepenue yaenbHoN TEeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eéeuecmea. Pazoevie nepexoovl

[TapooOpazoBanue u koHaeHcanus. Mcmapenue wu  kuneHue. AOcomOTHasI U
OTHOCHTEJIbHAS BJIAXXHOCTb BO3yxa. HachlmeHHbI nap. Y aenbHas TemioTa nmapooOpa3oBaHusl.
3aBUCHUMOCTh TEMIIEPATYphl KUIIEHUS OT JaBJICHMUS.

Teépnoe teno. Kpucramnmnueckue u amop@Hble Tena. AHU30TPONHS CBOMCTB KPUCTAJIIOB.
Kunkne xpucramisl. CoBpeMeHHble MaTepuanbl. [lnaBneHune u Kpuctaumsanus. Y aenbHas
TeruioTa muasneHus. Cyonumanus.

VYpaBHeHuHe TEII0BOrO OajaHca.

TexHuyeckue ycTpoicTBa M IPAKTUYECKOE MPUMEHEHHUE: TMTPOMETP U IICUXPOMETP,
KaJIOpUMETP, TEXHOJIOTUU TIOJyUEHUsI COBPEMEHHBIX MaTepHalIOB, B TOM UHCJIe HAHOMATEPHAJIOB,
Y HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX [1APOB.

Kunenue npy noHM>KEHHOM JIaBJICHUH.

Crioco0bl U3MepeHus BIaKHOCTH.

Habntonenne HarpeBaHus U MJIaBICHUS KPUCTAINTMYECKOTO BELIECTBA.

JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepeHne 0THOCUTENBHOM BIaXKHOCTH BO3/yXa.



Pa3znea 4. DaekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

OnexTpuzanys Ten. DIEKTpUYecKuil 3apsn. JlBa BHAa JIIEKTPUUYECKUX 3apsOB.
[IpoBoIHUKY, TUATIECKTPUKH U TTOJIYIPOBOIHUKH. 3aKOH COXpaHEHUS JJIEKTPUUECKOTO 3apsija.

BzaumopeiictBue 3apsanoB. 3akoH Kymona. TodeuHbId  3JIEKTpUYECKUM  3apsjl.
Onektpuueckoe mnoje. Hanpsok€HHOCTh anekTpuueckoro moiid. [lpunnun cynepno3unuu
ANEKTPUUYECKUX MONeH. JINHUN Hanps>KEHHOCTHU AIIEKTPUYECKOTO MOJIS.

PaGora cumnm osnekrpocratuueckoro mons. [loreHmuman. Pa3HOCTh TOTEHIMANOB.
[TpoBOAHMKY U AUDIEKTPUKHU B 3JIEKTPOCTATUUECKOM MoJe. J{uaaeKTpruueckas MpOHUIIAeMOCTb.

OnektpoémkocTh. Konaencarop. DIeKTpoEMKOCTh IUIOCKOTO KOHJEHCATopa. DHEprus
3apsKEHHOT0 KOH/IEHCaTopa.

TexHuyeckue ycCTpONCTBAa M INPAKTUYECKOE NPUMEHEHUE: AIEKTPOCKOI, IEKTPOMETP,
JIEKTPOCTaTUYECKasl 3allliTa, 3a3eMJICHUE JIJIEKTPONPUOOPOB, KOHJIEHCATOP, KOMHPOBAIbHBIN
anmapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLUIT ACUCTBUSA JIEKTPOMETPA.

B3aumoseiicTBue Ha3IEKTPU3OBAHHBIX TE.

DNEeKTPUUYECKOE T0JIE 3apSKEHHBIX TEll.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUYeCKas 3allluTa.

JIMDIEKTPUKHU B 3JIEKTPOCTATHUECKOM II0JIE.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcaTopa OT IUIOMIAJd IUJIACTHH,
pacCTOSTHUSA MEXKIy HUMH U TUAJICKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHcaTopa.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCaTOpa.

Tema 2. Ilocmosannwtit 3n1ekmpuueckuii mok. Toku 6 paznuunplx cpeoax

DNEeKTPUYECKUI TOK. Y CIIOBUA CYIIECTBOBAHMS 3JIEKTPUUYECKOrO TOKa. VICTOUHUKHU TOKa.
Cwuita Toka. [TocTOSHHBIN TOK.

Hanpsixenue. 3akon Oma 17151 yyacTka LETH.

DnexTpuyeckoe COIIPOTHUBIICHUE. VY nenbHoe COIIPOTHBIICHUE BElIECTBA.
[TocnenoBarenpHOE, MapamieNbHOE, CMEIIAHHOE COETMHEHUE POBOHUKOB.

Pabota snextpuueckoro Toka. 3akoH Jxoyns—JIenia. MOIIHOCTD 3JEKTPUIECKOTO TOKaA.

DNEeKTpOABMKYILAs CUjla U BHYTPEHHEE COMTPOTUBIIEHUE UCTOYHUKA TOKA. 3akoH OMa i
MOJTHOM (3aMKHYTO#) anekTpudeckoii nenu. Koporkoe 3amMbIkaHue.

DONeKTpoHHAass TMPOBOJUMOCTh TBEPABIX METAUIOB. 3aBUCHUMOCTH CONPOTHUBIICHUS
METaJIOB OT TeMneparypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUUYECKUi TOK B BakyyMme. CBOMCTBA 2JIEKTPOHHBIX MTyYKOB.

[MonynpoBoanuku. CoOCTBEHHass W TPHUMECHAas MPOBOAMMOCTh MOIYIPOBOIHUKOB.
CaoiicTBa p—n-nepexoja. [lomynpoBogHUKOBBIE TPHOOPHI.

DNEeKTPUYECKHI TOK B PACTBOpPAX M PACILIABAX AJIEKTPOJIUTOB. DIEKTPOIUTHUECKAS
JUCCOITHAITUS. DIEKTPOIIU3.

DneKkTpruyeckuil TOK B razax. CaMoCTOSTENbHBIN U HECAMOCTOSATENbHBIN pa3zpsaa. MomaHusl.
ITna3zma.

TexHuueckue yCTpONCTBa M MPAKTHUYECKOE MPUMEHEHHE: aMIEpPMETpP, BOJIBTMETP,
peocTar, ICTOYHUKH TOKA, JJIEKTPOHArPEBATEIbHBIE TPHUOOPHI, JIIEKTPOOCBETUTEIHHBIC TPHOOPHI,
TEPMOMETP  COMPOTHUBIICHUS, BAKyyMHBIM  JHOJ, TEPMHCTOPHI H  (OTOPE3UCTOPHI,
MTOJTYTIPOBOTHUKOBBINA JTHOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKa U HaMIPSKEHUS.

3aBUCHMOCTb COMPOTUBJICHUS LWJIMHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, IJIOIIAIN
MOTIEPEYHOT0 CEYCHUS U MaTepHuaa.

CwMmeliaHHOe COeIMHEHHE TPOBOHUKOB.

[Ipsimoe m3MepeHne 3IEKTPOBMKYIIEH criibl. KOpoTkoe 3aMblKaHWE TalbBAaHHYECKOTO
AJIEMEHTAa U OLIEHKAa BHYTPEHHETO COIPOTHUBIICHHUS.



3aBUCUMOCTB CONIPOTHUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii paspsi ¥ IpOBOAUMOCTb BO31yXa.

OAHOCTOPOHHSISI TPOBOJUMOCTD AMOJA.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomoi

N3y4yenne cMEIIaHHOTO COEUHEHHS PE3UCTOPOB.

W3mepenue DIEKTPOIABMKYIIEH CHIBI HCTOYHMKA TOKA M €0  BHYTPEHHErO
COIPOTUBIICHUS.

Habntonenue snexkrpomnusa.

MexnpeamerHblie CBA3H

N3yuenune kypca ¢uszuku 6a3oBoro ypoBHs B 10 kiacce ocywiecTBisieTcs ¢ y4ETOM
COJepKATEIBHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMH MaTeMaTHUKW, OWOJIOTHH, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle nonamus, CBA3aHHBIC C M3YYEHHEM METOJOB HAayYHOI'O IO3HAHUSL:
SBJICHME, Hay4HbIM (QakT, rumnoresa, (u3nyeckas BeIMYMHA, 3aKOH, Teopus, HaOIroAeHue,
OKCIEPUMEHT, MOJEIUPOBAHKUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHHe CHUCTEMbl YypaBHEHMH, JuHeWHas QyHKUus, mapadona,
runepoona, ux rpauKu U CBOWCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CHHYC, KOCHHYC, TAaHTEHC,

KOTAaHI'CHC, OCHOBHOC TPUIOHOMCETPHUUYCCKOC TOXIACCTBO, BCKTOPbBI UM HX IMMPOCKIHMKU Ha OCH
KOOPJIMHAT, CJI0KEHHUE BEKTOPOB.

Buonoeusn: MmexaHnmueckoe JABIKEHHE B KHUBOU MpHUpoe, UG Qy3us, 0cCMOC, TETII000MeH
JKUBBIX OPraHU3MOB (BHbI TEILIONEpEaayuu, TEIIOBOE PAaBHOBECHE), JIEKTPUUECKHE SIBICHUS B
JKUBOU IPUPOJIE.

Xumus: DTUCKPETHOE CTPOCHHE BELIECTBA, CTPOEHUE AaTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJIAApHas Macca, TCIIJIOBBIC CBOMCTBA TBépI[I)IX TCII, )KPIIIKOCTGﬁ U Ta30B, JJICKTPHYCCKUC
CBOMCTBA METAJUIOB, 3JEKTPOJIUTUYECKAS IUCCOLMALINS, TalbBaHUKA.

T'eoepaghus: BnaxXxHOCTh BO3/yXa, BETPBI, 0apOMETp, TEPMOMETD.

Texnonoeus: nmpeoOpa3zoBaHUe IBUKEHHUI C UCIIOJIB30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TCXHUKC, IMOAIIWIIHUKHU, HCIIOJIB30BAHUC 3aKOHA COXpPaHCHHUA HUMITYJIbCa B TCXHHUKC (paKeTa,
BOJOMET U Jpyrue), JABUraTeslb BHYTPEHHETO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOAWJIBHUK, KOHAUIHUOHEP, TEXHOJIOTHU ITOJIYYCHHSA COBPEMEHHBIX MAaTCPHUAJIOB, B TOM YHCJIC
HAaHOMATEpPUaAJIOB, M  HAHOTEXHOJOTHWM,  DJEKTPOCTATHYECKAs  3alluTa,  3a3€MJICHUE
AJIIEKTPONIPUOOPOB, KCEPOKC, CTPYWHBIM TPHUHTEP, DJIEKTpOHArpeBaTelIbHbIE TPHOOPHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TaTbBAaHUKA.

11 KJIACC

Pasnen 4. JaexkTpoauHamuka

Tema 3. Maznummnoe none. IneKmpomMazHUmMHAA UHOYKYUA

[TocrossHHbIE MarHuThl. B3anmoneicTBHE NOCTOSIHHBIX MAarHMTOB. MarHuTHOE TOJI€.
Bekrop marauTHOM HHAYKIMU. [I[pyHIUIT Cyniepno3uiuy MarHUTHBIX MOJEN. JIMNHUU MarHUTHOMU
uHayKuy. KapTuHa TuHUN MarHUTHOW WHYKITAH TIOJISI IOCTOSTHHBIX MarHUTOB.

MarnuTHoe mnoje NpoBOAHUKA ¢ TOKOM. KapTuHa JWHMI MHIYKIIMM MAarHUTHOTO MOJIA
JUTMHHOTO TPSIMOTO MPOBOJAHUKA W 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHWKA, KATYIIKA C TOKOM.
OmneiT Opcrena. B3aumoaeicTBre NpoBOJHUKOB C TOKOM.

Cuna Amriepa, e€ MOyJIb U HallpaBJICHUE.

Cuna Jlopenna, €€ MOIyab M HampaBlieHHE. [[BH>KeHUE 3apsyKEHHOW 4acTUIBI B
OJIHOPOJHOM MarHuTHOM mosie. Pabota cuinel Jlopenna.

SBneHue HNEKTPOMATHUTHOM MHAYKIMHU. IloTOK BekTOpa MarHUTHOW WHIYKIHH.
DNEKTPOABUKYILAS CUJIa MHAYKIMH. 3aKOH 3JIEKTPOMarHuTHON nHaykuun dapanes.

BuxpeBoe snektpudeckoe mose. IIEKTPOABIKYIIAS CHJIa HHAYKIIMH B TIPOBOIHUKE,
JBUKYILIEMCS ITOCTYIIATEIbHO B OJTHOPOAHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHnyKkTUBHOCTD. SIBIEHNE CAMOMHAYKIIMHU. DNEKTPOABUKYIIAs CHJIAa CAMOUHTYKIIUH.

DHeprusi MAarHUTHOTO TIOJISI KATYIIKHA C TOKOM.

DIEeKTPOMarHuTHOE MOJIe.



TexHuyeckue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHUE: TMOCTOSHHBIE MAarHUTHI,
AJIEKTPOMATHUTBI, SJIEKTPOIBUTATENb, YCKOPUTEIHN 3JIEMEHTAPHBIX YACTUILL, UHIYKLIMOHHAS NIEYb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE 3JEKTPOHHOI'O MyYKa MarHUTHBIM TOJIEM.

JIuHUY MHAYKIIUU MAarHUTHOTO TOJIS.

B3aumopeiicTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amrepa.

HetrictBue cuibl JIopeHila Ha HOHBI JIEKTPOJIUTA.

SIBneHue 3JIeKTPOMAarHUTHON UHIYKIIUH.

[IpaBuio Jlenua.

3aBUCHUMOCTD JIEKTPOJBUKYIICH CUIIBI MHIYKIHUUA OT CKOPOCTH MU3MEHEHHUS MAarHUTHOTO
MMOTOKa.

SIBiIeHME CAMOMH Y KIIUH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

I/IsyquHe MAarauMTHOTI'O IMOJIA KaTYHIKKU C TOKOM.
HccnenoBanue HeﬁCTBHﬂ IMOCTOSAHHOI'O MariuTa Ha paMKy € TOKOM.
HccnenoBanue sABICHUS BHCKTpOMaFHHTHOﬁ HWHAYKIUHA.

Paznea 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 3.1eKmpoOMaAZHUmMHbIE KOJ1€OAHUA

KonebarenbHas cucrema. CBoOomHble MexaHudeckue Konebanus. ['apmoHuueckue
konebanus. [lepuwon, dacrora, ammuuryga u (asa xonebanuil. IIpyKUHHBI MasSTHUK.
MaremaTtnyeckuii MassTHUK. Y paBHEHHE TapMOHHUYECKUX KojeOanuil. [IpeBpalienre sHepruu npu
TapMOHUYECKUX KOJICOaHHSIX.

Konebarenbubiii koHTyp. CBOOOJHBIE 3JIEKTPOMArHuTHbIE Kojle0aHHMS B HJCATbHOM
KOJICOATEeIbHOM KOHTYpE. AHAQJIOTHUS MEXIYy MEXaHHYeCKMMH W 3JICKTPOMAarHUTHBIMU
kosiebanusaMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs SHEPIUU B UACATBHOM KojeOaTeIbHOM
KOHTYpe.

IIpencraBnenue o 3aTyxarolmux KoyiebaHusx. BelHyKaeHHbIe MEXaHUYeCKUE KoJIeOaHMsl.
Pe3onanc. BriHy:X/1eHHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHHUS.

[lepemennsblit Tok. CHUHYCOUJANBHBIN TepeMEHHBIH TOK. MOIIHOCTh IEPEMEHHOI0 TOKa.
AMITIUTYJHOE U IEHCTBYIOIIEE 3HAYCHHUE CUIIBI TOKA U HAIPSKEHUS.

Tpanchopmarop. I[lpousBoncTBo, mepegaya U MOTpedsIEHUE AIIEKTPUUYECKOW SHEPTHUU.
OKOJIOTUYECKME PHUCKM NIPU TPOU3BOACTBE d3JEKTpodHepruu. KynbTypa ucnonb3oBaHUS
AIIEKTPOIHEPTUU B TOBCETHEBHOM JKU3HH.

TexHudyeckue yCTpONCTBA M IPAKTUYECKOE IPUMEHEHME: DJIEKTPUUECKUN 3BOHOK,
reHepaTop NePEMEHHOr0 TOKa, JINHUU 3JIEKTporepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosneOaTeIbHON CUCTEMBI (MIPY>KUHHBIN WIIM MaTeMaTUYeCKUI
MasITHHK).

HaGmronenue 3aryxaronmx kojie0aHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJIEOAHUH.

Hab6mronenue pezonanca.

CB00O/IHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHUsI.

OcmnorpaMMbl — (3aBUCHMOCTH  CHJIBI TOKA M HamnpsDKEHUS OT BPEMEHH) JUId
3IIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc mpu mocienoBaTeIbHOM COEIMHEHUU PE3UCTOpa, KAaTYIIKU HUHIYKTUBHOCTU U
KOHJIEHCATOopa.

Monens TUHUY 3JIeKTponepeaayn.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomoi

HccnenoBanune 3aBUCUMOCTH NEPUOAA MaJIbIX KOJIeOaHUM Tpy3a HAa HUTU OT JJIMHBI HUTH
U Macchl rpysa.

HccnenoBanne mnepeMEHHOTO ToOKa B 1€MW W3 TOCIENI0BAaTENbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyIIKHU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMAZHUMHbIE GOIHbL



MexaHudeckne BOJIHBI, YCIIOBHS pacupocTtpaneHus. [lepuoa. CkopocTs pacnipocTpaHEHUs
U JiuHa BonHBL [lomepeuHble W MpojoibHBIE BOJHBL. HWHTepdepeHuus u audpakuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

ONEKTPOMAarHuTHBIE BOJHBL. Y CIIOBUS M3JIy4Y€HMs DJEKTPOMAarHUTHBIX BOJIH. B3aumnas
opueHTanus BekTopoB E, B, V B anekrpomarauTHol BosiHe. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpa)keHHe, MpesoMiieHHe, noispusauus, audpaxkuus, uHTeppepeHuus. CkopocTb
AJIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3IEKTPOMAarHUTHBIX BOJH. [IprMeHEeHue 3JIEKTPOMATHUTHBIX BOJIH B TEXHHUKE U
OBITY.

[TpyHIMIIBI paguoCBA3H U TeneBuAeHU. Paguonokamnus.

DNEeKTPOMarHUTHOE 3arpsI3HEHUE OKPY KaroIlel cpeibl.

TexHuueckue ycTpoHCTBA M MPAKTHUECKOE MPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIBTPa3ByKOBasi JIMAarHOCTHKA B TEXHUKE U MEIUIMHE, pajap, pajuONpUEMHHUK, TEJIEBU30D,
aHTenHa, tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U PaCIpPOCTPAHCHHUE MOMEPEYHBIX U TIPOIOJIBHBIX BOJIH.

Kone6uomieecs: Ten0 Kak HCTOYHUK 3BYKa.

Habnronenue oTpaxeHus 1 MPeToMIICHUS MEXaHUUECKUX BOJIH.

Habmronenue unrepdepeHunu u Juppakiiud MEXaHHYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGntoneHue cBsI3M TPOMKOCTH 3ByKa M BBICOTBI TOHAa C aMIUIMTYJIOW M 4acTOTOM
KOJICOAHUH.

HccnenoBanue CBOMCTB — 2JIGKTPOMAarHUTHBIX — BOJIH:  OTPaK€HHE, MPEJIOMIIEHUE,
noJsipu3anus, Tudpakuus, HHTepdepeHIus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsmonuHeiiHoe pacipocTpaHEHUE CBETA B OAHOPOIHOM Cpejie.
Jlyd cBeta. ToueyHbIil HICTOUHHK CBETA.

Otpaxenue cBera. 3aKkOoHbI OTpaykeHUs cBera. llocTpoeHue n300pa)keHUil B IIOCKOM
3epKale.

[Ipenomnenue cBeTa. 3aKOHBI TPENIOMJICHUS CBeTa. AOCOJIOTHBIA  TOKa3aTelb
npeiomienus. [lonHoe BHyTpeHHee oTpakeHue. llpeaenbHbI Yroia IMOJHOTO BHYTPEHHETO
OTpaXKEeHHUS.

Hucnepcus csera. CloxHbIN cocTaB 6enoro cseta. LIger.

Cobuparonme M paccewBaromive JMH3bL. ToHKass JuH3a. DOKYCHOE paccTOsHUE U
ONTHYECKas cuiia TOHKOU JuH3bL. [locTpoeHne n300paxkeHuit B COOMPAIOLINX M PACCEMBAIOIINX
nuH3ax. @opMyia TOHKOM JIMH3BI. Y BEJIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTH T€OMETPUUECKON ONTHKH.

BonnoBas ontuka. Wnatepdepenmust cBera. KorepeHTHbIE WCTOYHUKU. Y CIOBHS
HaOJIOIeHNsT MAKCHMYMOB 1 MHHUMYMOB B MHTEP(QEPEHIIMOHHON KapTHHE OT JBYX CHH(A3HBIX
KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakus csera. JudpakunonHas pemérka. YciaoBue HaOMIOJIEHUS TJIABHBIX
MaKCHUMYMOB IIpH MaI€HUY MOHOXPOMAaTHYECKOT0 CBETa Ha TU(PAKIIMOHHYIO PELIETKY.

[Tonspuzanus ceera.

TexHuueckue ycTpoilcTBa M NpakTHUYECKOEe NPUMEHEHHUE: OYKH, Jyna, (oTroammapar,
MIPOEKIIMOHHBIN anmnapaT, MUKPOCKOII, TEJIECKOI, BOJJOKOHHAs ONTHKA, AMPPaKIIMOHHAs pelIéTKa,
HOJIIPOU .

Jlemoncmpayuu

[IpsmMonuHeitHOE pacripocTpaHeHHe, OTPAXKEHUE U MpelloMiieHne cBeta. OnTHYeCcKue
npuOOopBI.

IlonHOE BHyTpeHHEE OTpakeHne. Moenb cBeToBo1a.

HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.

Monenn MUKpOCKOIa, TENECKOIIA.

HaGmronenue nntepdepeHimu ceera.

Habmtonenue nudpakuuu cera.



Hab6mronenue qucnepcuu cBerta.

[TorydeHue crieKTpa ¢ MOMOIIBIO TPU3MBL.

[Tonyuenune crekTpa ¢ TOMOIIBIO TUPPAKITMOHHON PEIIETKH.
HaGmonenue nonsipuszamnuu cBeTa.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi
N3mepenue nokazaresns MpeoMIICHUs CTEKJIA.
HccnenoBanue CBOMCTB M300payKeHHM B JIMH3aX.
HaGmonenue nucnepcun cBeTa.

Pa3znen 6. OcHOBBI ClIeNIUAJIBHOI TEOPUH OTHOCUTEJIbHOCTH

I'paHnLbl MPUMEHMMOCTH KJIACCHYECKOM MexaHukH. llocTynaTel cnenuanbHOM Teopuu
OTHOCUTEIIBHOCTH: HMHBAPUAHTHOCTH MOJYJsl CKOPOCTM CBE€Ta B BaKyyme, MPUHIUI
OTHOCHUTEIBHOCTU DUHINTCIHHA.

OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U COKPAIIICHUE JJTUHBI.

DHeprust ¥ UMIYJIbC PEISTUBUCTCKON YACTHUIIBI.

CBs3b MACChI C PHEPIUEH U UMITYJIbCOM PEIATUBUCTCKON YacCTULIbl. DHEPTHUs MOKOSI.

Paznen 7. KBanroBasi pusuka

Tema 1. Dnemenmul K6AHMOGOI ONMUKU

®otonbl. Popmyiia [lnanka cBs3u s3Heprun HOToHa ¢ €ro 4YacTOTOW. DHEPrHsi U UMITYJIbC
doToHa.

OtkpeiTue u wuccnenoBanue Qoroadpdexra. Ombitet A. I'. CroneroBa. 3akoHBI
doroaddexra. Ypasuenue Ditamreiina st poroaddexra. «Kpacuas rpannna» Gotorddexra.

JaBnenue cBera. Onwitel [1. H. JIeGenena.

XHWMHUYECKOE ICHCTBHE CBETA.

TexHuueckue ycTpoiicTBa U MPaKTUYECKOE IPUMEHEHHE: (POTOTIEMEHT, POTOJaTUHK,
COJIHEeYHast 6aTapest, CBeTOAHO/.

Jlemoncmpayuu

®oT03¢deKT Ha yCTaHOBKE € IIMHKOBOM MJIaCTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETro GoTodddekra.

CBeTOauOI.

Conneunas 6arapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopna no paccesnuto o -dyactui. [Inanerapnas
Mozenb atoMa. [locrynarsl bopa. M3nydyenune u nornomenre pOTOHOB MPH MEPEXOJIE aToMa C
OJIHOTO YPOBHS HEPTUHU Ha Ipyroil. Buasl ciekTpoB. CieKTp ypOBHEN SHEPIMM aTOMa BOJOPO/A.

BousiHoBBI€ cBOMcTBa yacTull. Bosnsl e bpoitss. KopnyckynsipHO-BOJHOBOM JTyaau3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3ITyUEHUE.

TexHuueckue yCTpOMCTBA U MPAKTHYECKOE IPHUMEHEHHWE: CHEKTPAJIbHbIM AaHAIN3
(criekTpockoI), 1a3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pesepdopaa.

Omnpenenenue AMHBI BOJIHBI Jia3epa.

HabnroneHue nuHeyaThIX CIIEKTPOB U3ITYUYESHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomoi

Hal6mronenne nmuHeigaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCHepUMEHTBI,  JIOKa3bIBAIOLME  CJIOXKHOCTh  CTpoeHus  sjapa.  OTKpbITHE
panuoaktuBHOCTU. OnBITH Pe3epdopaa mo onpeneneHnio cocraBa panoakTUBHOTO U3ITYUYESHHUS.
CsaoiicTBa anb(a-, 0eTa-, raMMa-u3nydeHus. BiansHue paqnoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTkpeiTHe TpoTOHA M HeWTpoHa. HykionHas mopnens sapa [eiizenOepra—lBaneHko.
3apsin sapa. MaccoBoe uucio siapa. M3otormsr.

Anbda-pacniaa. DIeKTpOHHBIA U MO3UTPOHHBIN OeTa-pacnaj. I'amma-usznyuyeHue. 3aKoH
paZoaKkTUBHOIO pacraja.

DHeprust CBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl aapa.

SAnepHsle peakuuu. JleleHHE U CUHTE3 SAEP.



Anepusiii peaktop. TepmosiaepHblii cunTes. [IpodaeMbl 1 MepCIeKTUBEI SACPHON
AHEPTreTUKHU. DKOJOTUYECKHUE ACTIEKTHI SIIE€PHOM SHEPTETUKH.

DnemeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.

MGTOI[BI Ha6JHOI[eHI/I$I " perucrpanuu 3JICMCHTAPHBIX YaCTHUII.

@dyHnaMeHTaIbHbIE B3aUMOACHCTBHS. ENMHCTBO pU3NUECKO KapTHHBI MUDA.

TexHudyeckue ycTponcTBa U MPaKTUYECKOE NMPUMEHEHHE: T03UMETp, Kamepa BuibcoHa,
AJIEPHBIN peaKkTop, aTOMHass boMOa.

Jlemoncmpayuu

CuéTurK HOHU3UPYIOLIUX YACTHULL.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

HccnenoBanue TpekoB YyacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pasnea 8. DiieMeHTHI acTPOHOMUM M AcTPOPU3INKH

Oranbl  pa3BuTus  acTpoHoMuu. [lpukiiagHoe M MHPOBO33PEHYECKOE 3HAUYCHHE
ACTPOHOMHUHU.

Bup 38é3nH0ro Heba. Co3pesnus, sipkue 3BE3/bl, INIAHEThI, UX BUAMMOE IBUIKECHUE.

Conneynas cucreMa.

Connne. ConHeuyHast akTMBHOCTb. Mcrounuk sHeprum CosHua M 3BE31. 3BE3MBI, HUX
OCHOBHBIE XapaKTEpUCTHKU. J{narpaMmMa «CIeKTpalbHbIN KIacc — CBETUMOCTbY. 3BE3/IbI INIABHOM
[IOCJIEIOBATEIbHOCTH.  3aBUCUMOCTh  «Macca — CBETHMMOCTb» JJs  3BE31  IJIABHOU
nocieaoBarenbHOCTH. BHyTpenHee crpoenue 3BE3A. COBpEMEHHbBIE IPEACTABICHUS O
IPOUCXOXKACHUU U 3BotoLK CoHLA U 3BE3/1. DTalbl )KU3HU 3BE3.

Muneunsiii [TyTs — Hama ["anaktuka. [lonoxxenue u auxenue Connua B ['anaktuxe. Turbl
rajakTuk. Paguoranaktuku u kBa3apsl. YEpHbIE ABIPHI B SApaxX rajJakTHK.

Bcenennas. Pacmupenune Bceenennoil. 3akon XaO6na. PasOeranue ramaktuk. Teopus
Bosnbiioro B3psiBa. PenukToBoe u3nyyeHue.

MacmrabHas ctpyktypa Beenennoi. MeraraiakTuka.

Hepeménnsie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HaGntoneHus HeBOOPY>KEHHBIM I'JIa30M C UCIIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHHUH
JUISL OIIPENEIIEHUS TIOJI0KEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHoOro nomymapus 1 sipKue 3BE3/bl.

Hab6mronenus B Teneckon Jlynsl, minanet, Mieunoro [lytu.

O0o01marouiee NOBTOpeHNE

Ponp ¢u3nku M acTpoOHOMHHM B HKOHOMHYECKOW, TEXHOJOTMUYECKOW, COLMAIBbHOW W
ATHYECKOH chepax NedaTeIbHOCTH YeI0BeKa, poJib U MECTO (PU3UKH U aCTPOHOMMH B COBPEMEHHOM
Hay4HOH KapTHMHE MHpa, posib (HU3NYECKOl Teopuu B (POPMUPOBAHUM MPEACTABICHUNA O
¢u3nyeckoil kKapTuHE MHpa, MeCTO (U3NYECKON KapTUHBI MUpPA B OOIIEM pSly COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX NPEACTABIECHUI O IPUPOJIE.

Me:xknpeameTHbie CBSI3U

N3yuenune kypca ¢uszuku 6a3oBoro ypoBHs B 11 kimacce ocymiecTBisieTcs ¢ y4€ToMm
COJIEp’KaTeNNbHBIX MEXIIPEIMETHBIX CBs3€ll C KypcaMH MaTeMaTHK{, OHOJOTMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle nouamusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAYYHOI'O IMO3HAHUS:
SBJICHME, HAY4HbIM (QakT, rumoresa, (Qu3MUecKas BENIWYMHA, 3aKOH, TEOpHs, HaOIIOJIEHHE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKHEe (QYHKIMH: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXAECTBO, BEKTOPbl U HUX
IPOCKIMM Ha OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB, NMPOU3BOJHBIE HJIEMEHTAPHBIX (YHKIHUH,
MPU3HAKU MOJ00Us TPEYTOJILHUKOB, ONpEIeNIeHUe IO MITOCKUX (GUryp u o0béMa Tel.

Buonoeus: snekTpudeckue SIBIEHUS B JKUBOM IpHpojie, KojeOaTenbHbIE BUXKEHUS B
JKUBOM TpuUpojsie, ONTUYECKUE SBJIEHUS B >KMBOW MpUpOJE, ACUCTBHE paJuallMd Ha >KUBBIE
OpraHU3MBlI.

Xumusa: CTpOE€HHE aTOMOB M MOJIEKYJ, KpHUCTaJUIMYecKas CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00Pa30BaHMs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHANIN3.



l'eoepaghus: MarHUTHBIE TIOJIFOCA 3€MIIH, 3QJIE)KU MAarHUTHBIX Py, GOTOChEMKA 3€MHOU
MMOBEPXHOCTH, MPEICKA3aHUE 3EMIIETPSICEHH.

Texuonoeus: JIUHUW DIIEKTpoIlepenad, TeHepaTop MEePEMEHHOTO TOKa, JJIEKTPOABHUraTelb,
WHAYKIMOHHAS T1€4Yb, palap, paIuonpHEMHHUK, TEJIeBH30p, aHTeHHa, TenehoH, CBY-nedb, mMpoeKIMOHHBIN
amrmapar, BOJIOKOHHAs! ONTHKA, COTHEYHAsl OaTapes..

3. IINIAHUPYEMBIE PE3VYJIIBTATbBI OCBOEHHMA IIPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne y4yeOHOro mpenmera «PHU3UKa» HA YPOBHE CpPEAHEro 00mero oOpazoBaHHA
(0a30BbI1  ypoOBEHb) JIOJDKHO  OOECIEeYUTh  JIOCTHXKEHUE  CIEAYIOIIUX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00Pa30BaTEeNbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3yJbTAaThl OCBOCHUS yueOHOTO mpeamera «Du3mKa» TOHKHBI OTPaXKaTh
TOTOBHOCTb M CHOCOOHOCTh OOYYaroIIMXCsi PYKOBOJCTBOBATHCS COPMUPOBAHHON BHYTpPEHHEH
MO3HULMEH JINYHOCTH, CUCTEMON IIEHHOCTHBIX OPUEHTALIN, TO3UTUBHBIX BHYTPEHHUX yOCKICHHIA,
COOTBETCTBYIOIIUX TPAJUIIMOHHBIM IIEHHOCTSIM  POCCHMCKOrO  OOIIECTBa, pacIIMpEeHue
JKU3HEHHOT'O OIBbITa M OINbITA JIEATEIbHOCTH B IPOLIECCE peanu3allii OCHOBHBIX HaIpaBJICHUN
BOCIHUTATEIbHON JESITENILHOCTH, B TOM YHCIIE B YACTH:

1) rpamxIaHCKOro BOCIMTAHMS:

Cc(OPMHPOBAHHOCTh TPAKIAHCKOH TMO3UIMHM OOYYAroIIerocsi KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUKCKOT0 OOIIEeCTBa;

MPUHATHE TPAJAULUOHHBIX 00IEYEIOBEUECKMX I'YMaHUCTUUYECKUX U IEMOKPATHUYECKUX
IIEHHOCTEM;

TOTOBHOCTHb BECTH COBMECTHYIO JESTEIHHOCTh B MHTEpECaX TPaKAAHCKOTO OOIIECTBa,
y4acTBOBATh B CAMOYTPABIECHUH B 00pa30BaTeIbHON OpraHU3aIlHH;

YMEHHE B3aUMOJICHCTBOBATh C COLMAIbHBIMU MHCTUTYTaMU B COOTBETCTBUHU C HUX
GYHKIUSMU ¥ Ha3HAYCHUEM;

TFOTOBHOCTh K T'YMaHUTApHOM U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) 1aTPUOTHYECKOT0 BOCIIMTAHMSA:

c(hOpPMHUPOBAHHOCTH POCCUIMCKON TPaTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CUMBOJIAM, JJOCTUKEHHUSAM POCCUNCKHUX
Y4EHBIX B 001acTU (DU3UKU M TEXHHUKHU;

3) fyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(OPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, 3TUYECKOT0 MOBEICHMS;

CIIOCOOHOCTH OIIEHMBATh CUTYAIIMIO U PUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM UHUCJIE B JAESITEIBHOCTH YUEHOTO;

OCO3HaHHUE JINYHOTO BKJIaJ|a B IOCTPOEHHUE YCTOMYMBOTO OYIyIIEro;

4) 3cTeTHYeCKOr0 BOCIIMTAHMS

ACTETUYECKOE OTHOLLIEHUE K MUPY, BKJIIOUasl 3CTETUKY Hay4YHOTO TBOPYECTBA, IPUCYILETO
¢du3nueckoil Hayke;

5) TpyA0BOr0 BOCIIMTAHUSA:

UHTEpEC K pPa3IU4HbIM cdepam npodeccHoHanbHON AEATeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3UKOM U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BBIOOD Oy TyIIeH mpodeccuu
U peajn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TITAHBI;

TOTOBHOCTBh M CITOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JacTH (PU3UKU Ha
MPOTSKEHUH BCEH JKU3HU;

6) 3K0J1I0THUYECKOT0 BOCTIUTAHUS

C(OPMHPOBAHHOCTh HKOJOTHUECKOW KyJIbTYpbl, OCO3HaHHE TIJIOOATBHOIO XapakTepa
HKOJIOTUYECKUX MPOOIeM;



IJIAHUPOBAHUE U OCYILICCTBIICHUE IEUCTBUM B OKPYJKAIOLIEH Cpefe Ha OCHOBE 3HAHUSA
1eyield yCTOMYMBOTO pa3BUTHUS YEJIOBEUYECTBA;

pacUIMpEeHHE OIbITa JACSATENBHOCTH OSKOJOTMYECKOM HAIpPaBICHHOCTH Ha OCHOBE
UMEOIUXCS 3HAaHUM 110 (PU3HKeE;

7) HEHHOCTH HAYYHOI'0 O3HAHUS:

C(OPMHUPOBAHHOCTE MHPOBO33PEHUS,, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHME LICHHOCTH HAay4YHOH J1€ATEeIbHOCTH, TOTOBHOCTh B IPOLIECCE N3YUEHUS (PU3UKU
OCYILECTBIIATH IIPOCKTHYIO ¥ UCCIIEIOBATEIbCKYIO IE€ATEIbHOCTh HHAUBUYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/IbHbIEe YHHUBEpPCAJIbHbIE yUeOHbIe JeiicTBUS

ba3oBble jiornyeckune 1eMCTBUSA:

CaMOCTOSITeNIbHO (POPMYJIUPOBATh U aKTyalM3UPOBATh MpoOIeMy, paccMaTpUBaTh eé
BCECTOPOHHE;

ONPENEATh UEIH IeATeIbHOCTH, 331aBaTh IapaMEeTPbl U KPUTEPHUH UX TOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTUBOPEUUS B paCCMaTPUBAEMbIX (PU3UUYECKUX SABIICHUSX;

pa3pabarbIBaTh IJIaH PEIICHUS TPOOJIEMBI ¢ YUETOM aHAIM3a UMEIOIUXCS MAaTePUAThHBIX
Y HEMaTepHallbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBHI B JCSATEIHHOCTb, OIICHMBATH COOTBETCTBHE PE3YJIHTATOB LIETISIM,
OLICHUBATh PUCKH MOCIEICTBUI IESATEIILHOCTH;

KOOPJIUHUPOBATh U BBINOJIHATH pabOTy B YCIOBHUSX PEAIbHOTO, BUPTYaJIbHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHHUE TP PEIICHUH KU3HEHHBIX MTPOOIIEM.

ba3oBble uccienoBarelbcKue 1eiicTBUSA:

BJIa/IETh HAyYHON TEPMUHOJIOTHEH, KIIOUEBBIMU TMOHATHUSAMU U METOJaMHU (PU3NYECKOM
HayKU;

BJIAJICTh HAaBBIKAMH y4e€OHO-HCCIIEIOBATEIHCKON U MPOEKTHOMN JEATEIHLHOCTU B 00JACTH
(bu3KKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY MOMCKY METOJIOB PEIIeHUs 3a7a4
(U3UYECKOTO CoNlep KaHusl, IPUMEHEHHUIO Pa3TUYHBIX METOJIOB ITO3HAHMS;

BJIAJIETh BUJAMU JEATEIBHOCTH IO MOJYYEHHIO HOBOTO 3HAHMS, €r0 HMHTEpIIpETaluH,
npeoOpa30BaHUIO ¥ MPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX CUTYyAIUAX, B TOM YHCIIC TIPH CO3AaHUHU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH,

BBISIBIIATh TPUYMHHO-CJICJCTBEHHBIE CBS3M W AaKTyaJIM3UPOBATh 3a/layy, BBIJIBUTATH
TUIIOTE3Yy €€ pEelIeHUs, HaXOAUTh apryMEHTHI JIJIs I0Ka3aTeIbCTBA CBOMX YTBEPKACHUH, 3a1aBaTh
napameTpbl U KPUTEPUU PEIICHNUS;

AHAIM3UPOBATh TMOJYYEHHbIE B XOJI€ PELICHUS 3a/ayd pe3yJbTaThl, KPUTHUUYECKU
OIICHUBAThH UX JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX yCIIOBUSX;

CTaBHUTH U (HOPMYIHUPOBATH COOCTBEHHBIE 33a/1a4H B 00pa30BaTEIbHOM A€ATEIbHOCTH, B TOM
YUCJIe MPU U3yYeHUn HU3UKH;

JIaBaTh OIIEHKY HOBBIM CUTYaIlHsIM, OIIEHUBATH MPUOOPETEHHBIHN OIIBIT;

YMETh MEPEHOCUTH 3HAHUSA 10 (PU3UKE B MPAKTHUUECKYIO 001aCTh )KU3HEEATEIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTHHAIBHBIC TTOIXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3aa4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

Pabora ¢ undopmanmeii:

BIIa/IETh HABBIKAMU TMOTy4YeHHUS HHPOpMaIK (PU3NIECKOrO COJEep:KaHusl U3 UCTOYHUKOB
Pa3HBIX THIIOB, CaMOCTOSITEJIPHO OCYIIECTBIATH TIIOWMCK, aHalu3, CHUCTEMAaTHU3aIui0 U
MHTEPIIPETANIO HH(DOPMALINK Pa3IMYHBIX BUAOB U (OPM MPEICTABICHHUS,

OIICHUBATH JOCTOBEPHOCTH HH(POPMAIIHH;



UCIOJb30BAaTh CpeICTBAa WH(POPMAIMOHHBIX M KOMMYHHKAIIHOHHBIX TEXHOJOTHH B
pelIeHN KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OPTraHU3AallMOHHBIX 337a4 C COOJIOJECHUEM
TpeOOBaHUI 3PTOHOMHKH, TEXHUKU 0€30MacCHOCTH, TUTUEHBI, peCypcocOepexeHns, PaBOBBIX U
STUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COACpKAHUS B pazIMYHBIX QopMarax ¢ y4ETOM
Ha3HA4YeHUS HHPOPMALIUU U LIEIEeBOM ayAUTOPUHU, BBIOMpast ONTUMAaIbHYIO (POpMY MPEICTaBICHUS
U BU3yaJIU3al1H.

KoMmyHuKaTHBHBIC YHHBepcaJlbHble ydeOHbIe NelicTBHUS:

OCYILECTBIIATh OOLIEHUE HA YPOKaX (PU3MKU U BO BHEYPOUHOI EATEIBHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOH(DIUKTHBIX CUTYAIM U CMATYATh KOH(DIUKTHI;

Pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUs C UCIOJb30BAHUEM SI3BIKOBBIX
CPEICTB;

IIOHMMAaTh U UCII0JIb30BaTh IPEUMYIIECTBA KOMAHHON U MHIMBUAYAJIbHONW pabOThI;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX ACUCTBUI C y4€TOM OOLIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 YIEHA KOJUIEKTHBA,

IIPUHUMATh LEJIM COBMECTHOM JESITEIBHOCTH, OPraHHU30BBIBATh W KOOPAMHUPOBATH
JIEMCTBHSI 110 €€ JOCTUKEHUIO: COCTABIIATH IIJIaH IEUCTBUM, paCIIPENEATh POIU C y4ETOM MHEHUHI
YYaCTHHUKOB, 00CYXK1aTh pe3yJIbTaThl COBMECTHOU pabOTHI;

OLICHMBATh Kaue€CTBO CBOETO BKJIAJla U Ka)KJOr0 y4aCTHHKA KOMAaH bl B OOLIUI pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

IpeyiaraTb HOBBIE IIPOEKTHI, OLEHUBATh MJIEU C NO3UIMM HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;

OCYIIECTBIATh IIO3UTHBHOE CTPAaTErMYECKOE IIOBEJCHUE B pa3IUYHBIX CUTYaLMsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKeHHE, OBITh MHUIIMATHBHBIM.

PeryisiTuBHbIE YHHBepPCaJIbHbIE YUeOHbIe JelcTBUS

Camoopranu3anmusi:

CaMOCTOSITENIFHO OCYIIECTBIIATH MO3HABATEIBHYIO JESATENbHOCTh B 00JIacTH (PU3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTH U (DOPMYIIMPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENTFHO COCTAaBJIATH TUIAH PEUICHUs PAacYETHBIX M KauyeCTBEHHBIX 3a/ad, IUIaH
BBIMOJIHEHUS] TMPAKTUYECKOW paboThl C y4E€TOM HUMEIOIIUXCA PECYpcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U MPEIIIOYTECHMI;

JlaBaTh OLIEHKY HOBBIM CUTYAIIUSIM;

pacImmpsATh paMK{ Y4eOHOTO TpeIMeTa Ha OCHOBE JIMYHBIX MTPEITIOYTEHH;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTDH 3a
pereHmue;

OLICHUBATh TPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBAaTh (DOPMUPOBAHUIO U TPOSIBICHUIO HPYIUIMM B oOmactu (Husukw,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, YMOIHOHAJILHBINH HHTEIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCHUTh KOPPEKTUBBHI B AESITEIHHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;

BIIa/IETh HaBBIKAMU MTO3HABATENbHOMN pedIeKCHU Kak OCO3HAHHSI COBEPIIaeMbIX ACHCTBHIA
¥ MBICITUTEIFHBIX MTPOIECCOB, UX PE3YIBTATOB H OCHOBAHHIA;

MCIOJIb30BaTh MPUEMBI peICKCUU TSl OLIEHKH CUTYallud, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIEHUBATh PUCKH U CBOCBPEMEHHO IMPUHUMATh PEIICHUS 110 UX CHIDKECHUIO,

MIPUHUMATh MOTHBBI U apTYMEHTHI JPYTHX MPU aHAIHU3E PE3yIbTaTOB JACITEIbHOCTH;

MIPUHUMATH ce0s, TOHUMasi CBOM HEJOCTATKH U JIOCTOMHCTBA,;

MIPUHUMATh MOTHBBI U apTYMEHTHI JPYTHX MIPU aHAIHU3E PE3yIbTaTOB AEITEIbHOCTH;

MIPHU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIHOKH.



B mporiecce qoCcTHKEHMS TMYHOCTHBIX PE3YIbTATOB OCBOSHUS MPOTPAMMBI TI0 (PU3UKE IS
YPOBHS cpeHero o0mero oopa3oBaHusl y 00yYarOMIUXCS COBEPIICHCTBYETCS IMOIMOHATBHBIN
WHTEJJIEKT, MPEANOIaraoni copMiupoBaHHOCTS:

CaMOCO3HaHUs, BKJIFOUYAIOIIETO CIIOCOOHOCTh TIOHUMATh CBOE IMOIIMOHAIIBHOE COCTOSTHHE,
BUJICTH HAMIPABJICHUS Pa3BUTHSI COOCTBEHHOW IMOIIMOHALHOU c(hephl, OBITH YBEPECHHBIM B ceO€;

CaMOperyJIMpOBaHUs, BKITIOYAFOIIETO CaMOKOHTPOJIb, yMEHHUE NPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IMIOBEACHHE, CIIOCOOHOCTHh aJalTHPOBATHCS K HIMOLMOHAIBHBIM
U3MEHEHHSIM U MTPOSIBIISITh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMY, BKJIIOYAIOIICH CTPEMJICHHE K JIOCTIDKEHUIO IEH U YCIeXY,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHHE JICHCTBOBATH UCXO/ISl M3 CBOMX BO3MOXKHOCTEH;

OMIATHH, BKIIOYAMOIIECH CHOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSIHHE IPYTHX,
YUUTBIBATh €T0 TPU OCYIIECTBICHUN OOIIEHUS, CIOCOOHOCTh K COYYBCTBHIO U CONIEPEKHBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKITFOYAIOIINX CIIOCOOHOCTH BHICTPAUBATH OTHOIIEHUS C IPYTUMH
JIOJIbMU, 3200 THTHCS, TPOSBIISITE MHTEPEC M pa3pemiaTh KOHMIUKTHL

HPEAMETHBIE PE3YJIbTATBI

K koHiy o6yuenust B 10 kJacce rnpeaMeTHble pe3ysbTaThl Ha 6a30BOM YPOBHE JOJIKHBI
oTpaxarb chOPMUPOBAHHOCTD y 00YyUAIOIINUXCS YMEHUI:

J€MOHCTPHPOBATh Ha MpUMepax pojib U MecTO (U3UKU B (POPMUPOBAHUU COBPEMEHHON
Hay4YHOW KApTUHBI MHUPA, B Pa3BUTHM COBPEMEHHOM TEXHHMKH M TEXHOJIOTMH, B IPAKTUYECKOU
JESATEIIBHOCTH JIIOJEH;

YUUTBIBATh TI'PAHUIBI MPUMEHEHHs] U3YyUEHHBIX (U3UYECKUX MOJeNedl: MaTepualibHas
TOYKa, MHEpLUAlbHAs cucTeMa OTC4€Ta, adCOMIOTHO TBEPAOE TEIO, UICATIBHBIA Ia3, MOAEIH
CTPOECHMS Ta30B, XHUAKOCTEH M TBEPABIX TEJ, TOYECUHBIM JIEKTPUUYECKUMN 3apsij NPU PELICHUH
dbu3nUecKux 3a1ay;

pacrio3HaBaTh (U3UYECKUE SBJICHUS (IPOLECChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KMHETUYECKOM TEOpPUM CTPOEHHUS BEIECTBA U BJIEKTPOAUHAMUKHU:
pPaBHOMEpPHOE U PABHOYCKOPEHHOE NpPSAMOJIMHEHHOE [BUXKEHHE, CBOOOJHOE THaJeHHe Tell,
JBUKEHHE 110 OKPY>KHOCTH, MHEPLIMA, B3auMoeiicTBre Tel, 1M Py3usi, OpOyHOBCKOE ABUKEHUE,
CTPOEHHUE XUIKOCTEH U TBEPIBIX TeJ, U3MEHEHHEe 00bEMa TeJ NMpH HarpeBaHUM (OXJIAXKJIEHHH),
TEIUIOBOE DPABHOBECHE, HCIApEeHHEe, KOHJCHCAlUs, IUIaBJICHHE, KpPUCTAIM3allus, KHUIIEHUE,
BJIQ)KHOCTb BO3/1yXa, TOBBIILIEHUE IaBICHUS ra3a IIPU €70 HArpeBaHUM B 3aKPBITOM COCY/JIE, CBSI3b
MEXJy MapamMeTpaMH COCTOSHHUS Ta3a B M30Ipolieccax, dJIEKTpU3alus Tel, B3auMoJeicTBHe
3aps0B;

ONMCHIBATh MEXAaHMUYECKOE JBUKEHHE, HCNOIb3Yys (PU3HUECKUE BEJIWYUHBI: KOOPAHWHATA,
IyThb, IEPEMEIICHHE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUJa, UMITYJIbC Tella, KHHEeTHYEeCKast
SHEprus, NOTEHIMAJIbHAas SHEPrusi, MeXaHWyeckas paboTa, MEXaHM4YecKash MOULIHOCTb;, MpHU
ONMCAHUU TPABUIILHO TPAKTOBAThH (PM3UUYECKUIN CMBICI UCIIOJIb3YEMBIX BEJIMUUH, UX 0003HAYEHUS
U €UHMIIbI, HAXOAUTh (OPMYJIbI, CBSA3bIBAIOIINE JAHHYIO (DPM3UYECKYIO BEJIMYMHY C APYTUMH
BEJIMYUHAMU;

ONMCHIBATh W3YUYCHHBIE TEIJIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SBICHUS, HCIOJB3YS
¢usznueckue BEIUYMHBL: JaBJIEHHWE Tra3a, TEMIIEpaTypa, CPEeAHssl KUHETHYecKas JHEprus
XaOTUYECKOTO JIBUKEHHUS MOJIEKYJ, CPEIHEKBaJpaTH4HAs CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHsSI SHEprusi, paboTa raza, KO3QGUIUEHT MOJE3HOTO JEHCTBHUS TEIIOBOTO
JIBUTATEIIS; IPU OMMCAHUM MPABUIIbHO TPAKTOBATh (PU3MUECKUI CMBICT UCIIONb3YEMBIX BETUYUH,
uX O0003HAUeHUS M €IWHUIBl, HAXOAUTHh (POPMYJbI, CBS3BIBAIOLIUE JaHHYI (U3UYECKYIO
BEJIMYMHY C JPYTMMHU BETUYHHAM;

OIHCHIBATh M3yUEHHBIE AJIEKTPUUYECKUE CBOWCTBA BEIIECTBA U AJIEKTPUUYECKHUE SIBICHUS
(mporecchl), UCTIONb3ysl (U3NUECKHUE BEJIWYMHBI: JIEKTPUUECKUH 3aps]], JIEKTPHUECKOe MoJe,
HaANpsDKEHHOCTD MMOJISA, MOTEHLMAN, Pa3HOCTh MMOTEHIIUAJIOB; MPU OMUCAHUK MPABUIBHO



TPAKTOBAaTh (PUIWYECKUI CMBICT HCIOJIB3YEMBIX BEIMYMH, UX OOO3HAUEHUS W EAMHHUIIBL;
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO GU3NYECKYIO BEIMYUHY C IPYTUMH BeIMYMHAMU;

aHAJTM3UPOBATh (PU3UYECKUE MPOIECCHl M SIBICHUS, HCIONB3Ys (DU3NYECKHE 3aKOHBI H
NPUHLMIBE: 3aKk0H BceMmupHoro tsaroreHus, I, II u III 3akonsl HeroTOHa, 3aKOH cOXpaHEHHUs
MEXAHUYECKOM dHEPruu, 3aKOH COXPAaHEHUS UMILYJIbCa, IPUHLMII CYNEPIO3ULUN CUJl, IPUHIIUI
paBHOIPABUs WHEPLHUATIBHBIX CUCTEM OTCUYETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, I'a30BbIE 3aKOHBI, CBS3b CPEJHEH KUHETHUYECKONM 3HEPIMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJI ¢ aOCOJIIOTHON TeMIlepaTypol, MepBblii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpaHEHUs
AIIEKTPUUYECKOTO 3aps/a, 3aKoH KyioHa, mpyu 3ToM pa3indars CI0BECHYIO (POPMYIHPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOe BHIPAKEHUE U YCIIOBUS (TPaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMITBI ACUCTBHS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOICTB;
pa3ianyaTh yCIOBHs UX O€30MaCHOT0 HCIOIb30BaHUS B TIOBCEAHEBHON KU3HU;

BBIMOJIHATh AKCHEPUMEHTHI 110 HMCCIEIOBAHUI0 (PU3MYECKUX SBICHHH M IPOLECCOB C
UCTIOJB30BAHUEM  TPSIMBIX M KOCBEHHBIX HM3MEpEHHH, Tpd 3TOM  (OPMYIHPOBATH
npobiieMy/3aaqy v FUIOTE3y Y4eOHOT o SKCIIEpUMEHTA, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO
000py10BaHUs, MPOBOAUTH OIBIT M (JOPMYJIUPOBATH BHIBOJIBL;

OCYIIECTBIISITH TpPSIMbIE W KOCBEHHbIE HM3MEPEHUA (PU3UUYECKHX BEIUYMH, MPH 3TOM
BBIOUpATh ONTUMAIbHBIA CHOCOO M3MEPEHHsS U HUCIHOJB30BaTh H3BECTHHIE METOABl OLIEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBHUCHUMOCTH MEXAY (PU3NYECKUMH BEIUYMHAMU C HCIOJIb30BaHUEM
OpSIMBIX M3MEPEHMM, IMpU STOM KOHCTPYHPOBAaTh YCTAHOBKY, (UKCHPOBATH PpPE3yIbTAaThl
MOJTyYEHHOM 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BHUIE TAOIUI] ¥ rpa)UKOB, JeJIaTh BHIBOJIBI 110
pe3ynbTaTtaM UCCIIE0BAHMUS;

coOmofaTh mpaBuiia 0€30MacHOrO TpyJa MPU MPOBEICHUU HCCIEIOBaHHI B paMKax
y4eOHOro 3JKCIIEpUMEHTa, Y4eOHO-HUCCIIE0BAaTEIbCKOW W IMPOEKTHON JEATEIbHOCTU C
UCIIOJIb30BaHUEM HU3MEPUTEIBHBIX YCTPONUCTB U 1aO0OpaTOPHOro 000pyAOBaHNUS;

pemate pacdy€THbIE 3aJadd C SIBHO 3aJaHHOM (U3MYECKOW MOJIENbl0, HCIOJb3Ys
buznyeckue 3aKOHbI M MPUHIIMIIBI, HA OCHOBE aHaIKM3a YCJIOBUA 3aJaud BBIOUpATh (PU3HUECKYIO
MOJIeNIb, BBIACIATh (U3WYECKHE BEIMYMHBI W (HOPMyYIBI, HEOOXOIMMBIE I €€ pelIeHus,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJYYEHHOT0 3HaYeHUs (PU3NUECKOM BETMUUHBI;

pelarh KaueCTBEHHBIE 3a/layM: BBICTPAUBaTh JIOTMUECKH HENPOTHBOPEUUBYIO LEMNOUKY
paccy>XJIeHHI ¢ OOpOi Ha U3YYECHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UUYECKHE SIBICHUS;

UCMOJb30BaTh TMPU pEHIEHWH Y4YeOHBIX 3aJad COBpEMEHHble HH(OPMAIOHHBIE
TEXHOJOTHH ISl TOUCKA, CTPYKTYpUPOBAHUS, UHTEPIPETAIMU W MPEICTABICHUS y4eOHOW u
HAYYHO-TIOMYJISIPHON HWH(pOpPMAIUH, TOTYYSCHHOH M3 PA3NIUYHBIX HCTOYHHMKOB, KPUTHYECKHU
aHAJIM3UPOBATH MOJIY4YaeMyro HH(pOpMaIHio;

MIPUBOJIUTH MPUMEPHI BKJIa/a POCCUNUCKHUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHNE TIPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI;

UCMOJb30BaTh TEOPETUYECKHE 3HAaHUA M0 (U3UKE B TOBCETHEBHOM IKU3HHM IS
oOecrnieueHrs 0€30IacHOCTH Ipy 00pallleHnu ¢ MpuOopamMu U TEXHUUYECKUMHU YCTPOMCTBAMH, JUIs
COXpPaHEHMS 3/I0POBbsI U COOTIOIEHUS] HOPM 3KOJOIMYECKOT0 TIOBEACHUS B OKpYXKarollel cpene;

paboTaTh B IpyIIIe C BHITOJHEHUEM PA3IMYHbIX COLUAIBHBIX POJIEH, IIIaHUPOBATh PaboTy
TPYNIbl, PAlMOHATBHO paclpeneisaTh OO0S3aHHOCTM H  IUIAHUPOBAaTh JEATEIHbHOCTH B
HECTaHJIApPTHBIX CUTYyallUsIX, aJIeKBaTHO OIIEHMBATh BKJIAJ KaXKIOrO W3 YYaCTHUKOB I'PYIIBI B
pelIeHre paccMaTpruBaeMoil MpoOIIEMBI.

K xonmy o6yuenust B 11 Kiaacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTh y 00YyYaIOIINUXCS YMEHU:

JI€MOHCTPHPOBATh Ha MpUMepax pojib U MeCTO (U3UKU B (POPMUPOBAHUU COBPEMEHHON
Hay4YHOU KApTUHBI MHUPA, B Pa3BUTHH COBPEMEHHOM TEXHHMKM M TEXHOJIOTMH, B MPAKTUYECKOU
NeSITeIbHOCTH JII0/IeH, LIETIOCTHOCTh U €IMHCTBO (PM3NYECKOI KapTHHBI MUDA;



YUUTHIBATh TPAHUIBI TMPUMEHEHHS W3YYCHHBIX (PU3UYECKUX MOJEeH: TOUYCUHBIN
AIEKTPUYECKHI 3apsi]l, Ty CBETa, TOUCUHBIN HCTOYHUK CBETA, siACpHAs MOJEIb aTOMa, HyKJIOHHAs
MO/IENIb aTOMHOT'O Si/Ipa MPH peleHNH (HPU3NIECKHX 3a/1a4;

pacrno3HaBaTh (U3MUECKUE SBJICHHUS (IIPOLIECChl) U OOBICHATH UX HA OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKY U KBAHTOBOW (PU3MKH: AJIEKTpUYECKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOe, MarHUTHOE JIeHCTBUS TOKA, B3aUMOJCHCTBME MAarHUTOB, 3JIEKTPOMAarHUTHAas
WHIYKUUS, JEHCTBUE MArHUTHOTO TIOJiE Ha MPOBOJHUK C TOKOM M JBWXKYIIUHCA 3apsl,
AJIEKTPOMArHUTHBIE KOJICOAHUs ¥ BOJIHBI, IPSIMOJIMHEHHOE PAcIIPOCTPAaHEHHUE CBETA, OTPAKEHUE,
npejgomieHue, wuHTepdepeHuus, audpakaus W moNApU3alMA  CBETa, JUCHEPCHS CBETa,
dotoanekrpuueckuii 3pdext (pororddexr), cBeToBOE AaBICHUE, BOSHUKHOBEHHE JTUHEHYIATOTO
CIIEKTpa aTomMa BOAOPO/ia, €ECTECTBEHHAs! U MCKYCCTBEHHAs PaIMOAKTUBHOCTb;

OINMCHIBATh M3yUYEHHBIE CBOICTBA BEIECTBA (JIEKTPUUECKHE, MAarHUTHBIE, ONTUYECKUE,
ANEKTPUUECKYIO0 MPOBOJUMOCTh PA3JIMYHBIX CPed) U DJIEKTPOMArHUTHBIEC sIBJIIEHUS (IIPOLIECCHI),
UCHONB3Ysl (M3MYECKHE BEJIMYMHBL: DJJIEKTPUYECKHM 3apsll, CHJla TOKa, JJEKTPUUECKOe
HaIpPsDKEHUE, 3JIEKTPUUECKOE CONIPOTUBIIEHUE, PA3HOCTh NOTEHLMAJIOB, AIEKTPOIBIIKYILAs cuJa,
paboTta TokKa, MHAYKIMS MarHUTHOTO IMOJig, cujia Amriepa, cuia JlopeHua, WHIYKTUBHOCTh
KaTYIIKW, SHEPTHs JJICKTPUUECKOr0 M MAarHUTHOTO IMOJIEH, MEepUoj M 4YacToTa KojeOaHwii B
KoJ1e0aTeIbHOM KOHTYpE, 3aps]l U CHJIa TOKAa B MPOIECCe TapMOHUYECKUX IIEKTPOMATHUTHBIX
KosiebaHui, (HPOKyCHOE pacCTOSHHE M ONTHUYECKas CHJla JIMH3BI, IPU ONHCAHWU IPABHIBHO
TPaKTOBaTh (PUIUYECKUI CMBICT HCIOIB3YEMBIX BEIMYMH, WX OOO3HAUYEHUS M EIUHUIIBL,
YKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

OMKCHIBATh HM3YyYEHHbIE KBAaHTOBBIC SIBICHUS W MPOLECCHI, HCMOJIb3ys (U3HUECKUE
BEJIMYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETa, SHEPTHS M
uMnynsc (OTOHA, MEpPUOJ TMONypacmaja, JHEPrusi CBS3M ATOMHBIX sIEep, MPH OMUCAHUU
MPAaBWJIBHO TPAKTOBAaTh (DM3MUECKHN CMBICT HCIOJIB3YEMBIX BEIWYMH, WX OOO3HAYCHHUS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBA3BIBAIOIINE AAHHYIO (U3MUECKYIO BEIMYUHY C JPYTUMU
BEJIMYMHAMU, BEIYUCIIATH 3HAYCHHE (PU3NUECKON BEIMYUHBI;

aHAJIM3UPOBaTh (DPU3MUECKUE TMPOLIECCHl U SBICHUS, UCHONB3YS (pU3MUecKHe 3aKOHBbI U
npuHOMIBL: 3akoH Owma, 3aKOHBI IOCIEJOBATENFHOTO U MApauIebHOTO COETUHEHUS
MPOBOJHUKOB, 3akoH Jlkoyns—JleHna, 3akOH 3JIEKTPOMATHUTHOM  HWHAYKIHWH, 3aKOH
NPSIMOJIMHEMHOTO PaclpOCTPAaHEHUs CBETA, 3aKOHbI OTPAXKEHUsS CBETA, 3aKOHBI MPETOMIICHHS
CBeTa, ypaBHeHUE DiHIITeHHa 17151 poTorddexTa, 3aKOH COXpaHEHUS YHEPTUH, 3aKOH COXPaHEHUS
MMITyJIbCa, 3aKOH COXPAHEHMS AJIEKTPUUECKOr0 3apsija, 3aKOH COXPAaHEHUs MacCOBOTO YHCIA,
noctynartel bopa, 3akOH paJMOaKTUBHOIO pachaja, IpPd ATOM pa3ivyaTh CIOBECHYIO
(GbOopMyIHUPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe BBIPAKEHHE U YCIOBHS (TPaHUIBI, OOJIACTH)
MIPUMEHUMOCTH;

ONpeeATh HANpaBJICHHE BEKTOpAa MHAYKIUH MArHUTHOIO MOJISI IPOBOJHHUKA C TOKOM,
cuibl AMriepa u cuiisl JIopeHna;

CTPOUTH U OMHCHIBATH M300pakeHUE, CO3/IaBaeMOe MIOCKUM 3epKalioM, TOHKOHW JTMH301;

BBITIOJIHATH SKCIIEPUMEHTHI 110 UCCIIECOBAHUIO (DU3UYECKUX SBJIICHUM U TIPOIIECCOB C
UCIIONIB30BAaHWEM TPAMBIX W KOCBEHHBIX HM3MEPEHUU: TpH dSTOM  (HOopMyIHpoOBaTh
npoOeMy/3aady U TUIOTe3y y4eOHOTo AKCIIEPUMEHTa, COOMPaTh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUs, TPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYIIECTBIISITh TMPSAMBIE M KOCBEHHBIE HW3MEPEHHS (U3UYCCKUX BEIWYUH, MPH HTOM
BBIOMpATh ONTHUMATBHBIA CHOCOO M3MEPEHHs W HUCIOIB30BaTh W3BECTHHIE METOABI OIIEHKHU
MOTPEUIHOCTEN U3MEPEHU;

MCCIIeIOBATh 3aBUCUMOCTH (PU3UYECKUX BETTMYUH C UCTIOTB30BAHUEM MPSMBIX H3MEPEHUH:
MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATH PE3yJIbTAThl MOJYYCHHOU 3aBUCUMOCTH
bu3MyecKuX BENIWYMH B BHUAE TaOmuil U TpadUKOB, JeNaTh BHIBOJABI MO pe3yJbTaTam
HCCJIEJIOBAHMUS,



coOmogaTh mpaBwiia OE30MacHOr0 TpyJa MHpU MPOBEACHUM HCCICIOBAHMNA B pPaMKax
y4eOHOro OJKCIIEpUMEHTa, Y4eOHO-HUCCIIEeIOBAaTEIbCKOW W TMPOEKTHON JAEATEeIbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOHCTB U JIAOOPaTOPHOTO 000PYIOBAHUS;

pemiate pacy€THbIE 3aladdl C SIBHO 3aJaHHOM (PU3WYECKOW MOJIENbI0, HCIHOJb3Ys
¢u3nveckre 3aKOHbI M MPUHLMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4d BHIOMPATh (PU3UYECKYIO
MOJieJIb, BBIACNIATh (U3NYECKUE BEIMYMHBI U (HOpMYINbl, HEOOXOAMMBIE ISl €€ pelIeHHUs,
IPOBOJIUTH PACUYETHI U OLIEHUBATH PEATHHOCTH MOJYYSHHOTO 3HAYCHUS (PU3NUECKOMN BETHUNHBI;

peniaTh KauyeCTBEHHBIEC 33/a4d: BBICTPAWBATh JIOTMYECKH HENPOTHUBOPEUMBYIO IIEMOUYKY
paccy>KIeHUH C OTIOPOI Ha H3yUYCHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS;

UCIOJIb30BaTh IMPH pEHIeHHH Y4YeOHbIX 3a/lad COBpEeMEHHble HH(OpPMAalMOHHBIE
TEXHOJIOTUM JUISI TIOUCKA, CTPYKTYpUPOBAHHs, MHTEPIPETAMU M MPEACTaBICHUS y4eOHOU W
HAYYHO-TIOMYJISIPHON HMH(pOpPMAIUHU, IOTYYEeHHOH M3 PA3IMYHBIX HCTOYHHMKOB, KPUTHYECKHU
aHAJTM3UPOBATH MOJTy4aeMyI0 HHPOPMALIUIO;

OOBSCHITH IPUHLIUIIBI ACHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOMHCTB, pa3inyaTh
yCIIOBUS UX 0€30MacCHOT0 UCMOIb30BaHUS B IOBCETHEBHOM KU3HU;

MPUBOANUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX-(QHU3UKOB B Pa3BUTHE
HAyKH, B 00bSICHEHHUE MPOIIECCOB OKPYKAIOIIETO0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHMSA TO (U3UKE B TIOBCEAHEBHOW JKHU3HHM IS
oOecrieyeHns Oe30MaCHOCTH MPH OOpaIEHHH ¢ TPUOOPAMU ¥ TEXHUYECKUMHU YCTPONCTBAMHU, JUIS
COXPaHEHHUS 3/I0POBbs M COOIIOICHUS HOPM SKOJIOTMUYECKOTO MOBEECHUS B OKpY Kalollel cpee;

paboTath B IpyIMIie ¢ BHITOTHEHUEM Pa3IMYHBIX COLUAIBHBIX POJICH, ITIAHUPOBATH paboTy
TPYNIbl, PAlMOHATIBHO paclpenessTh OO0S3aHHOCTH ¢ IUIAHUPOBATh JEATEIbHOCTH B
HECTaHJAPTHBIX CUTYyallUsIX, aJIeKBaTHO OIIEHMBATh BKJIAJ KaXKAOrO M3 YYACTHHUKOB I'PYIIBI B
peleHne paccMaTpruBaeMoi MpoOIEMBI.



4. TEMATHYECKOE IINTAHUPOBAHHE 10 KJIACC

No HaumenoBanue pa3fieioB U T€M MPOTrpaMMBbI KonuuectBo uacon OnekTpoHHbIe (I(POBHIE) 00pa3oBaTEIbLHBIC
/n Bcero|  KonTponbHble [paxTuueckue peCypCEI
paboThI paboThl
Paznen 1. DU3UKA U METO/bl HAYYHOI'O TIO3HAHUA
[.T | ®uszuka u METOIbl HAYYHOTO TO3HAHUS Z [[bubaunoreka [JOK
https://m.edsoo.ru/7f41bf72]]
Hroro mo pazneny 2
Pasznen 2. MEXAHUKA
2+— Kunemaruka 5 [[bubnuoTeka [IOK
https://m.edsoo.ru/7f41bf72]]
22— JlunaMuKa —= [[bubmmoTeka [IOK
https://m.edsoo.ru/7f41bf72]]
23— 3aKOHBI COXPAHEHHSI B MEXaHHUKE 6 1 1 [[bubnuoTeka [IOK

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

Uror

YITTOT

0 TI0 pa3eny

18

Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJAUHAMMUKA

3.1 |OcHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU 9 1 [[bubmuotexa [JOK
https://m.edsoo.ru/7f41bf72]]

3.2 | OCHOBBI TEPMOJUHAMUKHU 10 1 [[bubnuoTeka [IOK
https://m.edsoo.ru/7f41bf72]]

3.3 | ArperatHsie cocTosiHUS BelecTBa. DPa3oBbie LS | [[bubnuoTeka [IOK

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

Wrore no pazneny 24

Paznen 4. JIEKTPOAUHAMMUKA

4.1 | DnekTpocTaTHKa 10 1 [[bubmuoTexa [IOK

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



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

No HanMmeHnoBaHue pa3/ienoB U TeM MPOrpaMMbl KomnunuecTro yacos OnextpoHHbIe (IU(POBEIE) 00pa3oBaTEIbHBIC
n/m Bcero| KoHTtposbHbIe IIpaktuueckue pecypebl
paboTh paboThl
4.2 |IlocTostHHBIH AMeKTpHUeCKUil TOK. TOKM B pa3nuuHbIX | 12 1 [[bubamnoreka LIOK
cpenax https://m.edsoo.ru/7f41bf72]]

Hroro o pasneiny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 3 3

TEMATHYECKOE IINTAHUPOBAHMHE 11 KJIACC

Ne i/t

HaumenoBanue pa3zaenoB u TeM NporpaMMel

KomnyectBo yacoB

DnexTpoHHbIe (ITUPPOBBIC) 00pa30BaTENbHEIE PECYPCHI

Bcero‘ KoHTposbHbIe pa6OTBI‘ [IpakTryeckue paboThI

Pa3pea 1. JIEKTPOAUHAMMUKA

Hroro no pazneny

1.1 |MaruuTtHOe noJyie. DeKTpoMarHuTHast UHayKims | 11 1 ‘ 3 ‘ [[bubnuotexa LIOK https://m.edsoo.ru/7f41c97¢]]

Hroro mo pazneny 11

Pa3nen 2. KOJIEBAHUS U BOJIHbBI

2.1  |MexaHWYECKHUE U DJICKTPOMArHUTHBIC KoJieOanus | 9 1 [[Bubmmoreka I{OK https://m.edsoo.ru/7t41c97¢]]

2.2 |MexaHUYeCKUE U dJIEKTPOMArHUTHBIC BOJTHBI 5 1 [[bubmuoteka I{OK https://m.edsoo.ru/7f41¢97¢]]

23 |OnTuka 10 3 [[BubmmoTreka IIOK https://m.edsoo.ru/7t41c97¢]]
24

Pazgen 3. OCHOBBI CIEITUAJIBHOM TEOPUHA OTHOCHUTEJIBHOCTH

3.1 /OcHOBBHI CIICIIMATILHON TEOPUU OTHOCUTEIBHOCTH | 4 1 ‘ [[bubmuoteka I{OK https://m.edsoo.ru/7f41¢97¢]]
Hroro mo pazneny 4

Pa3znea 4. KBAHTOBASI ®PU3UKA

4.1  |DnemMeHTHI KBAHTOBOM ONTHUKH 6 [[Bubmmorexa IIOK https://m.edsoo.ru/7t41c97¢]]
42 |CtpoeHue aToma 4 [[bubmnoreka I{OK https://m.edsoo.ru/7f41¢97¢]]



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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Ne n/m HaumeHoBaHMe pa3fenoB U TeM IpOrpaMMbl

KomnuectBo wacos

OnextpoHHbIe (U(poBBIe) 00pa3oBaTENbHBIE PECYPCH

Bcero| KontponbHbie paboTsl | [IpakTrueckue paboTs
43 Atommoe PO 5 [[BuomuoTeka I{OK https://m.edsoo.ru/7f41¢97¢]]
Uroro mo pazneny 15
Paznea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOOU3UKHU
5.1 IBHeMeHTLI ACTPOHOMHH U acTPOPHU3UKH 7 1 ‘ ‘ [[bubmmoTeka [IOK https://m.edsoo.ru/7f41¢97¢]]
Uroro no pazneny 7
Paznen 6. OBOBLIAIOIIEE IIOBTOPEHHUE
6.1 ‘0606ma101uee MOBTOPEHHE 4 ‘ ‘ [[bubmuoteka LIOK https://m.edsoo.ru/7t41c97¢]]
Uroro no pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I1O [TPOTPAMME | 68 4 7
5. MMIOYPOUYHOE NIJIAHUPOBAHMUE 10 KJIACC
Ne Tema ypoka KonnuecTtBo gacos Hata OJeKkTpoHHbIE HU(POBBIE
/i Beero|| Kontpombrete | TTpaxtideckne | M3YICHHA 00pa3oBarebHbIC PECYPChI
paboThI paboTs
1 |[[®u3uka — Hayka o npupoze. HayuHble METOAbI TO3HAHUS 1 [[bubmanoreka LIOK
OKpY’Karomiero mMupal| https://m.edsoo.ru/ff0c32e2]]
2 |[[Poxb 1 MecTO Pu3UKH B HOpMUPOBAHUH COBPEMEHHON 1 [[bubmuoteka [IOK
HAY4YHOH KapTUHBI MUPA, B IPAKTUYECKOH JeATEIIbHOCTH https://m.edsoo.ru/ff0c33e6]]
moeit]]
3 |[[Mexanuueckoe nBuxeHne. OTHOCUTETEHOCTh MEXaHUUECKOTO 1 [[PubmuoTexa [JOK
nsuxenus. [lepemenienue, ckopocTtb, yckopeHue] | https://m.edsoo.ru/ff0c3508]]
4  |[[PaBHOMEpHOE MPSMOJMHENHOE IBUKEHHE] | 1 [[bubmuoTeka [IOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508

Ne Tema ypoka KomnuecTtBo yacos [Hara OJeKTpoHHbIE TU(PPOBBIE
I/ Beero|| Koutponshbie | IIpaktnueckue | M3YUCHHs o0pa3oBaTeIbHBIE PECYPCHI
paboThI paboThl
https://m.edsoo.ru/ff0c3620]]
5 |[[PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE ABUKEHUE ] ] I [[bubmuoTexa [JOK
https://m.edsoo.ru/ff0c372¢]]
6 |[[CBoOomgHOE TaeHHe. Y CKOPEHUE CBOOOTHOTO TAICHHS | | i [[bubaunoTexa IIOK
https://m.edsoo.ru/ff0c39¢c]]
7 |[[KpuBonuHeiHOE nBUKEHUE. [|BUKEHNE MAaTEPUATIBHOM TOYKU i [[bubnuoTexa [JOK
0 OKPY’KHOCTH ] https://m.edsoo.ru/ff0c3ada]]
8 |[[[TpuHumm oTHOCUTENbHOCTH ["anunes. iHeprmanbHbIe t [[bubmuoTeka [IOK
cucteMbl orcueTa. [lepBriii 3akoH HetoToHa] ] https://m.edsoo.ru/ff0c3be8]]
9 |[[Macca tena. Cuna. [Ipuniun cynepmno3unuu cui. Bropoit t [[bubmuoTeka [IOK
3akoH Hbl0TOHA JI71s1 MaTepuaIbHON TOYKH || https://m.edsoo.ru/ff0c3be8]]
10 |[[Tperuii 3akon HeroTOHA 1J1s1 MaTepUaTbHBIX TOYCK] | ! [[bubmuoTexa [JOK
https://m.edsoo.ru/ff0c3be8]]
11 |[[3axon BcemupHoro Tsarotenus. Cuna Tspxkectu. [lepBas 1 [[bubmuoTeka [IOK
KOCMHYECKasi CKOPOCTh|| https://m.edsoo.ru/ff0c3d00]]
12 |[[Cuna ynpyroctu. 3akon ['yka. Bec Tenal] 1 [[bubmmoreka LIOK
https://m.edsoo.ru/ff0c3el8]]
13 |[[Cuna Tpenus. Koaddument tpenus. Cuna conpoTHBICHUS 1 [[bubmanoreka LIOK
MIpU ABUKEHUU TeJIa B )KUJIKOCTHU WM rase]| https://m.edsoo.ru/ff0c3{76]]
14 |[[TTocTynaTensHOE U BpalIaTeIbHOE IBIHYKEHUE a0COTIOTHO 1 [[BuGmmoTteka LIOK
TBEépAOro Tena. MoMeHT cuiibl. [1neuo cumbl. YcnoBus https://m.edsoo.ru/ff0c41a6]]
paBHOBecHsI TBEPIOTO Tenal|
15 |[[MMImyneC MaTepualibHOM TOYKH, CUCTEMBI MaTepHATbHBIX 1 [[bubaunoreka [IOK
Touek. ViMmynbe cuiibl. 3aKOH COXpaHEHHsI UMITYJIbCA. https://m.edsoo.ru/ff0c43d6]]
PeaktuBHOE nBIKEHNKE] ]
16 |[[PaboTra n MomHOCTh cuiibl. KuHeTH4eckas sHeprus 1 [[bubmuoTeka [IOK



https://m.edsoo.ru/ff0c3620
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No Tema ypoka KonuuectBo yacos Hara DJEKTPOHHBIC ITUPPOBBIC
I/ Beero|| Koutponshbie | [Ipaktnueckue | M3YUCHHs o0pa3oBaTeIbHBIE PECYPCHI
paboThI paboThl
MaTepuaabHOI TOUkH. Teopema 00 H3MEHEHUH KUHETHUECKON https://m.edsoo.ru/ff0c4502]]
SHepruu]|
17 |[[TloTenuunanbHas sHeprus. [loTeHIMaNbHAs SHEPTHS YIIPYTO 1 [[bubmuroreka LIOK
nehopMUPOBaHHON MPYKUHBL. [loTeHIIMaIbHAS YSHEPTHUS Teja https://m.edsoo.ru/ff0c461a]]
BOJIM3H MOBEPXHOCTH 3eMIIH ||
18 |[[[ToTeHIHMaTBHBIC U HETIOTCHITMAIBHBIC CHIIBI. CBSI3b paOOTHI 1 [[BuGmmoTteka LIOK
HETOTEHIIMAIBHBIX CHJI C U3MEHEHUEM MEXaHWYECKOW dHEPTUH https://m.edsoo.ru/ff0c478¢]]
CUCTEMBI TeJl. 3aKOH COXPAHECHHS MEXAaHUYECKOW SHEPTHH ||
19 |[[JTaGopaTopHas padoTa «MccnenoBanue CBsA3M pabOThI CHITBI C 1 1 [[1]
W3MEHECHHUEM MEXaHWICCKOW YHEPTUH Tejla Ha IpUMepe
PaCTSKEHUS PE3UHOBOTO XKIyTay]]
20 |[[KonTponbHas pabora o teme «Kunemartuka. Jlunamuxka. 1 1 [[bubnuoTexa [JOK
3aKOHBI COXPAHECHHS B MEXAHHUKEY || https://m.edsoo.ru/ff0c4b74]]
21 |[[OcHOBHBIE MOJOKEHUS MOJEKYIIPHO-KHHETUYECKON TEOPHUH. + [[bubmuoTeka [IOK
Bbpoynosckoe nemxkenue. Jubdyszus]] https://m.edsoo.ru/ff0c4dc2]]
22 |[[XapakTep ABMKEHUS U B3aUMOJICHCTBUS YaCTHUIl BEIIECTBRA. 1 [[1]
Mopenu cTpoeHHus ra30B, KUIKOCTEH U TBEPABIX TeN]]
23 |[[Macca monekyn. KonnuectBo Bemmectsa. [locrosiHHas 1 [[1]
ABoranpo]]
24 |[[TemnoBoe paBHOBecue. Temmnepatypa u e€ usmepenue. [llkana 1 [[1]
temneparyp Lenbcust]]
25 |[[Uneanbhbrii ra3 B MKT. OcHoBHOe ypaBHeHue MKT]] 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/ff0c4fde]]
26 |[[AOcomroTHas TemIeparypa Kak Mepa cpeJHeil KUHETHUeCKOM 1 [[bubaunoreka [IOK

SHEPTUH JIBH)KEHHS MOJIEKYJ. Y paBHeHHE MeHeneeBa-
Kunaneiiponal]]

https://m.edsoo.ru/ff0c511¢]]



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

Ne Tema ypoka KomnnuecTtBo yacos [Hara DNeKTpOHHBIE HU(PPOBEHIE
n/m Beero|| Koutponshbie | IIpaktnueckue | H3YUCHHs o0Opa3oBaTenbHBIE PECYPChI
paboThI paboThl
27 | 1 L]

[[3akon [JanpToHa. ['a30BbIE 3aKOHBI| |
I

[[JTabopaTopHas padota «lccneqoBanne 3aBECHMOCTH MEKTY
napamMeTpaMH COCTOSHUS Pa3pEKEHHOTO Ta3an ]|

[[1]

29 [[M3omporecchl B HACATBHOM ra3e U UX rpaguueckoe i [[bubmrorexa LIOK
npejacTaBiIcHue] | https://m.edsoo.ru/ff0c570e]]
30 |[[BHyTpeHHSs 3HEpPrusi TEpPMOJAUHAMUYECKON CUCTEMBI U I [[bubaunoreka LIOK

crocoOb! e€ n3MeHeHus. KoianyecTBo TemioTsl U padora.
BHyTpeHHsIs1 SHEeprusi 0JHOATOMHOI'0 WJIEAJIbHOTO ra3al|

https://m.edsoo.ru/ff0c5952]]

31 [[Bumsl Termonepenayu|] b [[bubnuotexa [IOK
https://m.edsoo.ru/ff0c5¢36]]
32 |[[YnmenpHas TemI0EMKOCTD BelecTBa. KonruecTBo TEMIoTh IpU + [[bubnuoTexa [IOK
Terionepenaye. AnuadaTHeii porecc]] https://m.edsoo.ru/ff0c5¢36]]
33 [[IIepBslii 3aKOH TEPMOJUHAMUKH U €T0 IPUMEHEHUE K . [[bubaunoreka [IOK
u3omnporeccam]| https://m.edsoo.ru/ff0cSefc]]
34 [[HeoOpaTuMOCTh MpOIIECCOB B pupojie. BTopoii 3akoH ! [[bubimoTeka [IOK
TEPMOJIMHAMUKH] | https://m.edsoo.ru/ff0c6230]]
35 |[[[punauun neiicteus u KI1/] TennoBoii MammHbI| | 1 [[bubnuoTeka [IOK
https://m.edsoo.ru/ff0c600a]]
36 |[[Lluxa Kapuo u ero KIT/]] 1 (1]
M [[Oxonornyeckue npoOIeMsl TEMIO3HEPTETUKH ] | 1 [
|38 ‘ [[O606maromuii ypok «MosekyispHas Gpusuka. OCHOBBI 1 [[bubimoTeka [IOK
TEPMOJUHAMUKN | | https://m.edsoo.ru/ff0c6938]]
39 [[KonTposbHas paboTa o teme «MomnekysipHas pu3nka. 1 1 [[bubauroreka [IOK
OCHOBBI TEPMOJMHAMUKI | | https://m.edsoo.ru/ff0c6a50]]
40 [[[ITapoobOpa3oBanue u KoHACHCANMs. Micnapenue u kurnenue] | 1 [[bubmuoTeka [IOK

https://m.edsoo.ru/ff0c63b6]]
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Ne Tema ypoka KomnuecTtBo yacos [Hara OJeKTpoHHbIE TU(PPOBBIE
I/ Beero|| Koutponshbie | IIpaktnueckue | M3YUCHHs o0pa3oBaTeIbHBIE PECYPCHI
paboThI paboThl
41 |[[AGconroTHas ¥ OTHOCUTEIIbHAS BJIQXKHOCTH BO3IyXa. I [[bubmumoTexa [TOK
Hacprmennsrii map] ] https://m.edsoo.ru/ff0c64d8]]
42 |[[TBépnoe Teno. Kpucrannuueckue u amop@HbIe Tena. 1 [[bubmuoTexa [JOK

AHM30TpOINS CBOMCTB KpUCTAIIOB. JKUJIKHE KPUCTAILIIBI.
CoBpeMeHHbIE MaTepHaIbl ||

https://m.edsoo.ru/ff0c6510]]

43 |[[TInaBieHHEe W KpUCTAILTU3AIMS. Y IebHAS TEIUIOTA IJIABJICHHUS. t [[bubmmoTeka [TOK
Cyb6numarnus]] https://m.edsoo0.1u/ff0c6708]]
44 |[[YpaBHeHHe TerIoBOro Oanancal] i [[bubmuoTeka [IOK
https://m.edsoo0.ru/ff0c68201]]
45 |[[DnexTpuzanus Ten. DneKTpuyeckuii 3apsia. [IBa Buna : [[BuGmmoTteka LIOK
ANMEKTPUUICCKUX 3aPsI0B] | https://m.edsoo.ru/ff0c6bec]]
46 |[[IIpoBOAHUKH, TUAIIEKTPUKH U MOTYTIPOBOAHUKHU. 3aKOH t [[bubnuoreka [IOK
COXpaHEHHUs IEKTPUUYECKOro 3apsial] https://m.edsoo.ru/ff0c6bec]]
47 |[[B3aumoneiicTBue 3apsnoB. 3akoH Kymnona. Todyeunsiit ! [[bubmuoTeka [IOK
ayIeKTpuuecKuil 3apsaa]] https://m.edsoo.ru/ff0c6ce4]]
48 |[[Hampspx€HHOCTD deKTpudeckoro moss. [IpuHmmmn 1 [[bubmuoTeka [IOK
CYMEPIIO3UIINH dTEKTPUUIECKUX ToJieH. JInHuM HanpskKEHHOCTH ] | https://m.edsoo.ru/ff0c6df2]]
49 |[[Pabota cun anekTpocTaruueckoro mois. [lorennuan. Paznocts | 1 [[bubmuoTeka [IOK
MOTEHIUAIOB] | https://m.edsoo.ru/ff0c6f00]]
50 |[[TIpoBOIHUKYM M AUAIEKTPUKH B HJIEKTPOCTATUIECKOM IIOJIE. 1 [[bubmuoteka [IOK
JusnexTpudeckast TpOHUIIAEMOCTh | | https://m.edsoo.ru/ff0c7018]]
51 |[[OnekTpoémkocth. Konaencarop]] 1 [[bubmuoTexa [IOK
https://m.edsoo0.ru/ff0c7126]]
52 |[[2neKTpOEMKOCTh MIIOCKOTO KOHICHCATOPA. DHEPTHUS 1 [[bubmuoTexa [JOK
3apsOKEHHOTO KOHJIeHcaTopa] | https://m.edsoo.ru/ff0c72¢0]]
53 |[[JIaGopatopHas paboTa "V3mMepeHHe 3eKTPOEMKOCTH 1 1 [



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
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Ne Tema ypoka KomnuecTtBo yacos [Hara OJeKTpoHHbIE TU(PPOBBIE

I/ Beero|| Koutponshbie | IIpaktnueckue | M3YUCHHs o0pa3oBaTeIbHBIE PECYPCHI

paboThI paboThl
KoHJieHcaTopa"]]

54 |[[[IpuHUHMI AeHCTBUS U TPUMEHEHUE KOHICHCATOPOB, 1 [[1]

KOIIMPOBAJILHOTO allliapara, CTPyHHOro MpuHTEpa.
DNeKTpOoCTaTUYECKas 3allnUTa. 3a3eMJICHUE JIEKTPOITPHOOPOR]]

55 |[[DnexkTpuuecKkuii TOK, YCIOBUS €ro CyIIeCTBOBAHUSA. 1 [[1]
[TocTostnusiit Tok. Cuia Toka. Hanpsbxkenue. ConpoTuBiieHue.
3akon OMa 1t yyacTka 1enu| |

56 |[[ITocnemoBaTelbHOE, MApAIICIIEHOE, CMEIIIAHHOE COCTUHCHHE 1 0,5 [[BuGmmoTteka LIOK
npoBoAHKUKOB. JlabopaTopHas padora «3yueHne cMenaHHOTo https://m.edsoo.ru/ff0c7410]]
COCIMHEHHUS PE3UCTOPOBY ||

57 |[[PaboTa ¥ MOIIIHOCTH JEKTPHUIECKOTO TOKa. 3aKoH J[xKoyis- 1 [[bubmuoTexa [JOK
Jlennal]] https://m.edsoo.ru/ff0c7838]]

58 |[[3akon Oma Ji1s OTHOM (3aMKHYTOMN) 3JIEKTPUICCKOH TICTIH. t 0,5 [[bubmmoTeka [IOK
Koportkoe 3ambikanue. Jlaboparophnas pabora «M3mepenne J/1C https://m.edsoo.ru/ff0c7ae0]]
HMCTOYHHMKA TOKA ¥ €r0 BHYTPEHHETO CONMPOTUBICHUS |

59 |[[OnexTpoHHas MPOBOIUMOCTD TBEPABIX METAIIOB. 3aBUCUMOCTh | | 1 [[1]

COIIPOTHBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.
CBepXIpoBOIUMOCTH | |

60 |[[DnexTpuueckuii TOK B Bakyyme. CBOHCTBA 3JIEKTPOHHBIX 1 1 [[1]
My4KOB]]

61 |[[TTomympoBOIHUKH, UX COOCTBEHHAs U IPUMECHAs | [[bubmuoTeka [IOK
npoBoArMOCTE. CBoOMCTBa p—n-Ttepexoa. [omynpoBoTHUKOBEIE https://m.edsoo.ru/ff0c84ae]]
npubopsl]]

62 |[[DnexTpuyecKHii TOK B pacTBOpaxX M pacIuiaBax 3JIEeKTPOIUTOB. 1 [[bubaunoreka [IOK
DAEKTPOIUTUYECKAS UCCOIUAIS. DIIEKTPOu3]| https://m.edsoo.ru/ff0c82ba]]

63 |[[DOnexTpuueckuii TOK B razax. CaMOCTOSTENbHBIN U 1 [[bubaunoreka [IOK

HECaMOCTOSITEIbHBIN pa3psa. Momaus. [1na3zmal]

https://m.edsoo.ru/ff0c84ac]]



https://m.edsoo.ru/ff0c74f0
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Ne Tema ypoka KomnnuecTtBo yacos [Hara OJeKTpoHHbIE TU(PPOBBIE
I/ Beero| Koutpoushbie | [Ipaktnueckue | M3YUCHHs o0pa3oBaTeIbHBIE PECYPCHI
paboThI paboThl
64 |[[DnexTpuueckue NpuOOPHI U YCTPOUCTBA M X MPAKTUYECKOE 1 [[bubmumoTexa [TOK
npuMeHenue. [IpaBuna TeXHUKH 0€30TaCHOCTH ] | https://m.edsoo.ru/ff0c86fc]]
65 |[[O6o6maromuii ypok «DaeKTpoaguHaMuKay || 1 [[bubmuoTexa [JOK
https://m.edsoo.ru/ff0c88be]]
66 |[[KonTposbHas paboTa 1o teme «nekrpoctaruka. [locrosunbiii | 1 1 [[bubnuoteka [IOK
ANEKTPUYCCKUN TOK. TOKM B pa3IMUHBIX cpefax»]] https://m.edsoo.ru/ff0c8a8a]]
67 |[[Pe3epBHbIii ypok. KoHTpoabpHas pabora o Teme 1 [[bubmuoteka [IOK
"OnexkTpoauHaMuka' || https://m.edsoo.ru/ff0c8c56]]
68 |[[Pe3epBHbIii ypok. Obo6matonuii ypok no remam 10 xiaccal]] 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0c8f6¢]]
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 5
IMOYPOYHOE ITIJNIAHUPOBAHHE 11 KJIACC
Ne Tema ypoxka KonnuecTBo yacos Hata OJeKTpOHHBIE IT(POBLIE
/1 Bceero| Konrponsusie | [Ipakruueckue | M3Y1CHHA 00pa3soBaTeIbHBIC PECYPCHI
paboTsI paboTEI
1 |[[TIocTOsTHHBIC MATHUTHI U MX B3aUMOJCHCTBUE. MarHUTHOE TIOJIE. 1 [[bubnuoTexa [IOK
BexTop maruHuTHOM MHAYKIMU. JINHUK MarHUTHOM MHAYKIMH] | https://m.edsoo.ru/ff0c9778]]
2 |[[MarauTHOE T0JIe MPOBOHUKA C TOKOM. OMBIT DpcTea. I [[Pubmmoreka [IOK
B3aumoneiicTBue MpoOBOTHUKOB C TOKOM] ] https://m.edsoo.ru/ff0c98fe]]
3 |[[/TabopaTopHast paboTta «/3yueHne MarHuTHOTO TMOJISI KAaTYIIKH C t [[bubaunoreka [IOK
TOKOM» ] ] https://m.edsoo.ru/ff0c98fe]]
4 |[[delicTBHe MAaTHUTHOTO TOJI HA TIPOBOJHUK ¢ TokoM. Cuna I [[bubmuorexa [JOK
Awmmnepa. JlabopaTtopras pabdorta «VccrnenoBanue neicTBus https://m.edsoo.ru/ff0c9ac0]]
MOCTOSTHHOTO MarHUTa Ha PaMKY C TOKOM» ]|



https://m.edsoo.ru/ff0c86fc
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Ne Tema ypoka KonuuectBo yacor Jlara DJeKTpOHHEIE I(POBHIC

/i Beerd | Koutponshble | IIpaxrnueckue | H3YUCHHSA 00pa3oBaTeIbHbIE PECYPCHI

paboThI paboTHI

5 |[[HelicTBre MarHUTHOTO IOJISI HA ABMXKYIIYIOCS 3apSKEHHYIO 1 [[bubnuoTeka LIOK
yactuny. Cuna Jlopenma. Pabota cuisl Jlopennal| https://m.edsoo.ru/ff0c9df4]]

6 |[[DnexTpoMarHuTHass HHAYKIMSA. [I0TOK BEKTOpa MarHUTHON 1 [[1]
uHaykuud. 3/1C unaykiuu. 3aKoH 31eKTPOMArHUTHON UHIYKIIUH
®dapajes||

7 |[[JIaboparopHas pabota «VccnenoBanue siBIEHUS t 1 [[bubmmoTeka [TOK
AIEKTPOMArHUTHON UHITYKITUN» || https://m.edsoo.ru/ff0cal50]]

8 |[[MagykTuBHOCTB. SIBNeHne camonHaykiuu. 9JIC caMOMHAyKINH. I [[bubmroreka LIOK
DHeprus MAarHUTHOTO TOJISI KATYIIKH C TOKOM. DJIEKTPOMAarHATHOE https://m.edsoo.ru/ff0ca600]]
nose]|

9 |[[Texunuuyeckue ycTpOHCTBA U MX IPUMEHEHUE: IOCTOSTHHBIE 1 [[1]

MarHMTHI, JIEKTPOMATrHUTBI, DJIEKTPOIBUTATEINb, YCKOPUTEIH
3JIEMEHTAPHBIX YACTUII, UHIYKIIUOHHAS T1€Yb | |

10 |[[O6006maromuii ypok « MarHuTHOE 1moJje. DIeKTPOMarHuTHAS 1 [[bubmuotexa [JOK
UHAYKIHS || https://m.edsoo.ru/ff0cab82]]

11 |[[KonTponbHas padora 1o teme «MarautHoe moJie. . 1 [[bubamnoreka LIOK
DNeKTpoMarHuTHast MHAYKIUS» || https://m.edsoo.ru/ff0cad58]]

12 |[[CBOOOHBIC MexaHWUECKHE KoieOanus. ["apMoHIUecKne 1 [[bubmuorexa [JOK
KoJieOaHus. Y paBHEHUE rapMOHUYECKUX Konebanuil. [IpeBparienue https://m.edsoo.ru/ff0caf06]]
SHepruu|]

13 |[[JTaboparopHas padoTa «VcciemoBanue 3aBUCUMOCTH TIEPHOIA 1 1 [11]

MaJIbIX KoJieOaHu# Tpy3a Ha HUTH OT JUIMHBI HUTH U MaccChl Tpy3a»]]

14 /[[KonebaTtenbHblil KOHTYp. CBOOOIHBIE JIEKTPOMArHUTHbIE 1 [[bubaunoreka [IOK
Kosie0aHus B U1€aJIbHOM KOJ1e0aTeIbHOM KOHTYpe. AHAIOTHs https://m.edsoo.ru/ff0cb820]]
MEXTy MEXaHUYECKHUMH U DJIEKTPOMAarHUTHBIMU KOJIEOaHUSIMH | |

15 |[[©@opmymna TomcoHa. 3aKOH COXpaHEHUS SHEPTUH B UJICATHHOM 1 [[bubmuorexa [JOK

KoJie0aTeIbHOM KOHTYpE]|

https://m.edsoo.ru/ff0cb9c4]]
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Ne Tema ypoxka KonuuecTBo yacos Hata OnexTpoHHbIe I POBEIE

n/m Beerd| Konrponsnbie | Ipakruueckue | H3Y1CHHA 00pa3oBaTe/bHEIC PECYPCEI
paboThI paboTHI

16 |[[TIpencraBieHHE 0 3aTyXaIONMX KOjIeOaHUAX. BoIHYKICHHBIC 1 [[bubmuorexa [JOK

MexaHnueckue kojebanus. Pezonanc. BeinyxaeHHbie
3JICKTPOMArHUTHBIE KOeOaHus ||

https://m.edsoo.ru/ff0cbb86]]

17 |[[TIepemenHblii TOK. CHHYCOUIabHbBINA TEPEMEHHBIN TOK. 1 [[bubaunoreka [JOK
MOoIIHOCTh MEPEMEHHOT0 TOKA. AMILTUTYHOE U JICUCTBYIOIIEE https://m.edsoo.ru/ff0cbd34]]
3HAUEHUE CUJIBI TOKA M HAMPsHKEHU | |

18 |[[Tpancdopmarop. [IponsBoacTBO, epenaya U mMOTpeOICHHE t (1]

BJIEKTPUYECKOM IHEPTUH ||

19 |[[YcTpoHiCTBO M TPaKTUYECKOE IPUMEHEHHUE IIEKTPUICCKOTO t [[bubmmoTeka [TOK
3BOHKA, TeHEpaTOpa MePEMEHHOT0 TOKA, IMHUM dJIeKTporepenay]| https://m.edsoo.ru/ff0cc324]]

20 |[[Dkosornyeckure pUCKH MPH MPOU3BOJICTBE AICKTPOIHEPTHUH. t [T1]

KynpTypa rcnonb3oBaHus 371€KTPOIHEPTHH B TOBCEAHEBHON
KU3HH | |

21 |[[MexaHuueckue BOJIHBI, yCIOBUS pacnpocTpaneHus. [lepuon. 1 [[bubnuoteka [IOK
CkopocTb pacnpocTpaHeHHs U JuIMHA BOJIHBL. [lonepeunsie u https://m.edsoo.ru/ff0ccas54]]
MPOJI0JIbHBIC BOTHBI| |

22 |[[3Byk. CxopocTh 3ByKa. [ pomKkocTh 3ByKa. Beicota Tona. TemOp 1 [[bubnuoTexa [IOK
3ByKa|| https://m.edsoo.ru/ff0cccOc]]

23 |[[2nekTpoMarHUTHBIE BOJHBI, UX CBOMCTBA U cKopocTh. IlIkana ! [[bubmuorexa [JOK
3JIEKTPOMArHUTHBIX BOJIH] | https://m.edsoo.ru/ff0ccte0]]

24 |[[TIpuHIUIIBI pATUOCBSI3U M TEICBHUICHUS. Pa3BUTHE CPEACTB CBS3H. 1 [[1]

Pannomnoxarus||

25 |[[KonTponbHas pabota «KoneGaHus v BOITHBI»]| 1 1 [[bubmuoTexa [IOK

https://m.edsoo.ru/ff0cc618]]

26 |[[IIpssmonMHENHHOE pacIpOCTpaHEHHE CBETA B OJIHOPOIHON Cpejie. 1 [[bubaroreka LIOK
Toueunsiit uctounuk cera. Jlyd cBeral]] https://m.edsoo.ru/ff0cd350]]

27 |[[OTpaxkenue cBeta. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune 1 [[bubmuorexa [JOK



https://m.edsoo.ru/ff0cbb86
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Ne Tema ypoxka KonuuecTBo yacos Hata OnexTpoHHbIe I POBEIE
n/m Bcerq | Kontponbhbie | [paktudeckue | H3YICHUA 00pa3oBaTe/bHEIC PECYPCEI
paboThI paboTHI
M300paKEHHH B INIOCKOM 3epKajie]] https://m.edsoo.ru/ff0cd4e0]]
28 |[[TIpemomiienue cBeta. [ToHOE BHyTpEHHEE OTPAKEHUE. I [[bubmuorexa [JOK
[IpenenbHpIi yroi MoJHOTO BHYTPEHHETO OTPaKeHus || https://m.edsoo.ru/ff0cd716]]
29 |[[JIaboparopHas pabota «VI3MepeHne moka3aTels MPeToOMICHUS f 1 [[bubmmoTexa [IOK
CTEKIIa» ]| https://m.edsoo.ru/ff0cd67a]]
30 |[[JTun3el [TocTpoenue u3obpaxkenuii B auH3e. @opMyiia TOHKOU T [[bubnuoTeka [IOK
JUH3BL. Y BEIMYCHUE JINH3HI || https://m.edsoo.ru/ff0cddl1e]]
31 |[[JTaGoparopHas paboTa «lcciieqoBaHue CBONCTB H300pakKeHHI B t 1 [T1]
JTUH3axX» ||
32 |[[Aucnepcus cBeta. CrokHBIN cocTaB Oenoro cBeta. L[Ber. + 1 (1]
JlaboparopHas padota «HabmroneHue qucnepcuu cBeTay ||
33 |[[MuTepdepenius creta. Judpakmums cBera. JJudpakiipmonnas 1 [[bubnuoTexa [IOK
peméTkal| https://m.edsoo.ru/ff0ced22]]
34 |[[TTonepevHOCTh CBETOBBIX BOJH. [lonspu3arust cBeTa]] 1 [[bubmuoTeka [JOK
https://m.edsoo.ru/ff0ct02¢]]
35 |[[OnTuyeckue npubOpPHI U yCTPOICTBA U yCIIOBUS UX Oe3omacHoro |L—1 | (111
MIpUMEHEHNUs | |
36 |[[I'paHUIBI NPUMEHUMOCTH KJIaCCHYECKO MexaHuKku. [locTymarer 1 [[bubnuoteka [IOK
CIIELUAJIbHON TEOPUU OTHOCUTEIILHOCTH || https://m.edsoo.ru/ff0cf862]]
37 |[[OTHOCHTETHHOCTH OJTHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHH H 1 [[BubmmoTrexa [IOK
COKpaIIeHHUE IJIUHBI || https://m.edsoo.ru/ff0cfa42]]
38 |[[DHeprus U UMITYJIbC PENATUBUCTCKOM yacTUIbl. CBSI3b Macchl € 1 [[bubaunoreka [IOK
SHEprueil U UMITyJIbCOM. DHEPrusi MoKos || https://m.edsoo.ru/ff0cfc68]]
39 |[[KoHTpomnbHas paboTa «Ontrka. OCHOBBHI CIIEITUATTEHON TEOPUHU 1 1 [[bubnuotexa [IOK
OTHOCUTEIILHOCTHY || https://m.edsoo.ru/ff0ct6{0]]
40 |[[®oTonbl. Popmyna [Inanka. DHeprus u uMmIysbc GpoToHal] 1 [[bubnuorexa LIOK



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

Ne Tema ypoxka KonuuecTBo yacos Hata OnexTpoHHbIe I POBEIE
n/m Bcerq | Kontponbhbie | [paktudeckue | H3YICHUA 00pa3oBaTe/bHEIC PECYPCEI
paboThI paboTHI
https://m.edsoo.ru/ff0cfe16]]
41 |[[OtkpeiTHE U HccaenoBanue porodddekra. OnbiTe A. I I [[bubmuorexa [JOK
CroneroBal]] https://m.edsoo.ru/ff0ctfc4]]
42 |[[3akonsI hoTorddekTa. YpaBHEHHE DUHINTEHHA IS f [[bubmmoTexa [IOK
doroaddexra. «Kpacnas rpanuna» poroaddexral]] https://m.edsoo.ru/ff0d015¢e]]
43 |[[daBnenue cBera. Onbithl [1. H. JleOeneBa. Xumudueckoe neicTBHE | 1 [[bubnuoTeka [IOK
cBera]] https://m.edsoo.ru/ff0d04a6]]
44 |[[TexHuueckue yCTPONUCTBA U MPAKTHYECKOE IIPUMCHEHUE! t [[1]
dororteMeHT, PoToNaTIHK, COTHEUHAs OaTapesi, CBETO IO |
45 |[[Pemenue 3a1a4 o TeMe « IJIEMEHTHI KBAHTOBOU OIITHKH || } [[bubmmoTeka [IOK
https://m.edsoo.ru/ff0d0302]]
46 |[[Moxens aroma Tomcona. OnbiThl Pe3epdopaa 1o paccesiHuio o- 1 [[bubnuoTexa [IOK
yactull. [Imanerapuas moaens atomal| https://m.edsoo.ru/ff0d091a]]
47 |[[Tloctynatel bopa]] 1 [[bubnuoTexa [IOK
https://m.edsoo.ru/ff0dOafa]]
43 |[[U3nydenue u noriomeHrne GoTOHOB MPH MEPEXOE aTOMa C L1 | [[bubnuoteka [IOK
OJIHOTO YPOBHS SHEPTUU Ha Ipyroil. Buael ciekTpos]| https://m.edsoo.ru/ff0d0afa]]
49 |[[BomHoBbIe cBoiicTBa yacTull. Bomusr ne bpoiins. Kopmyckynsprao-| 1 [[bubnuoteka [IOK
BOJIHOBO# yanu3m. CIIOHTaHHOE M BBIHYKJICHHOE H3Ty4deHHe] | https://m.edsoo.ru/ff0d0ca8]]
50 |[[OTtkpsiTHE pamuoakTuBHOCTH. OnBITHI Pesepdopna mo 1 [[bubnuoteka [IOK
ONPENIETICHUIO COCTaBa PAJMOAKTUBHOTO U3ITyUYEHHUS | | https://m.edsoo.ru/ff0d0fd2]]
51 |[[CgoiicTBa anb(da-, 6era-, ramma-u3nydeHus. Biusaue 1 (1]
PaIuoOaKTUBHOCTH Ha KUBBIE OPTAaHU3MHI ||
52 |[[OTkpsITHE TpOTOHA U HelTpoHA. M30TOoMEI. Anbda-pacna. 1 [[bubnuotexa [IOK
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacma. [lamma-uznydenuel]] https://m.edsoo.ru/ff0d1162]]
53 |[[OHeprus cBA3M HYKJIOHOB B siipe. SlnepHble peakuu. SnepHpiid 1 [[bubnuorexa LIOK



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

n/m

Tema ypoka

KonuuectBo wacos

Bcero

KonTpoinbHbie
paboThI

IIpakTueckue
paboTEI

Jlara
M3YYCHHS

DJeKTpOHHEIE I(POBHIC
00pa3oBaTebHBIC PECYPCHI

peaxtop. [Ipo6iaeMbl, TepCHEKTHBBI, SKOJIOTUIECKUE ACTIEKTHI
SIIEPHON PHEPTETUKH ||

https://m.edsoo.ru/ff0d1356]]

54

[[DnemenTapHbie YacTulbl. OTKpPbITHE MTO3UTPOHA. MeTOo bl
HaOJIOICHUS U PETHCTPALIMU dJIEeMEHTapHBIX YyacTull. Kpyriblii cTon
«DynnameHTanbHble B3auMoaeicTeus. EqnHcTBO pusnyeckoit
KapTUHBI MUPay | ]

[[bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38]]

55

[[Bun 3B€3mHOr0 HeOa. Co3Be3aus, IpKue 3BE3/IbI, IJIAHETHI, UX
BuauMoOe aBrKeHne. ConHedHas cuctemal |

[[1]

56

[[Connne. Conneunas aktuBHOCTH. cTounuk sHeprun ConHia u
3BE31] ]

[[1]

57

[[3BE3/1b1, UX OCHOBHBIE XapAKTEPUCTUKU. 3BE3IbI II1aBHOMN
1ocJieI0BaTeIbHOCTH. BHyTpeHHee cTpoenue 3B€3/1. COBpeMEHHbIE
MPEACTABICHUS O IPOUCXOKACHUH U 3BOToUNH CoHIA U 3BE31] |

[[1]

58

[[Mneunsiii [Tyt — Hama 'anaktuka. [lonoxxenue u 1BHxeHHE
Connua B Nanaktuke. ["anaktuku. YEpHbIE ABIPHI B siApax
rajakTvkK]|

[[1]

59

[[Bcenennas. Paz6eranue ranaktuk. Teopus bonbiioro B3psiBa.
PenukToBO€ M3nyyeHnue. Meraranaktukal |

[[1]

F2

[[Hepemiennsie mpoOiIeMbl aCTPOHOMHUH | |

H—

[[1]

[[KonTposbHas paboTa «1eMeHThl aCTPOHOMHMHU U aCTPOPUIUKI» ||

[[1]

[[OGo06matomuii ypok. Posb ¢pu3nku 1 acTpoHOMUM B
9KOHOMHYECKOMH, TEXHOJOTHYECKOM, COITMATLHOM M ATHYECKOM
cdepax AeaTeTbHOCTH YeloBeKa] ]

—_

[[1]

63

[[O600maromuii ypok. Poib 1 MecTo GU3HKK U aCTPOHOMUU B
COBPEMEHHOW Hay4YHOH KapTHHE MuUpa]|

[[1]

64

[[O6o0matonmii ypox. Ponb ¢puzndeckoit Teopuu B HopMupoBaHUH
IpeJICTaBICHUN 0 PU3NUYEeCKON KapTHHE MUpa| ]

[[1]



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

Ne Tema ypoxka KonuuecTBo yacos Hata OnexTpoHHbIE IM(PPOBLIE
n/m Bceerd| Kontponbhbie | Ipaktuueckue | U3YUCHHA 00pa3oBaTeIbHEIC PECYPCHI
paboThI paboTHI
65 |[[O6o06maromumii ypok. Mecto pu3nvecKol KapTHHBI MEpa B o0meM | 1 (1]
PAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MMPECTaBICHUH O
npupoze]]
66 |[[Pe3epBHBIi ypok. MarHuTHOE T0JIe. DJIEKTPOMArHUTHAS I [[1]
WHIYKUHUs | |
67 |[[Pe3epBHbIii ypok. OnTrka. OCHOBBI CIICIIUATIBLHON TEOPUU 1 [[1]
OTHOCHUTEJIBHOCTH ||
68 |[[Pe3epHblii ypok. KBaHTOBast hu3nka. DIeMEHTHI ACTPOHOMUM U [ T | [[bubnuoTexa [IOK
acTpopu3uKu|| https://m.edsoo.ru/ff0d17841]]
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7



https://m.edsoo.ru/ff0d1784

ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJIBHOM ITPOI'PAMMBI

10 KITIACC
Kox .
IDOBEDSIEMOL0 IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
posep 00pa3oBaTeILHON NPOrPaMMBbI CpeIHero 001ero 00pazoBaHus
pe3yJabTara

JleMOHCTpHUpOBATh Ha IPUMEPAX POJIb U MECTO (PUBHKHU B (DOPMUPOBAHUHI
10.1 COBPEMEHHOI Hay4HON KapTUHBI MUPA, B pPa3BUTHUH COBPEMEHHOIN TEXHUKU U
TEXHOJIOTHI, B TPAKTUYECKON JIEATEIbHOCTH JIIOJICH

Y4YuTHIBaTh TPAHUIIBI TPUMEHEHHUS U3YYCHHBIX (DU3HUECKUX MOJICIICH:
MaTepHuaibHas TOUKa, MHEpIIMaIbHas CHCTEMa OTCUETa, aOCOIIOTHO TBEPIOE
TEJI0, UACATBHBIN I'a3; MOJEIIA CTPOCHHUS T'a30B, KUJIKOCTEN U TBEPABIX TEIL,
TOYCYHBIN DJICKTPUYCCKHUH 3apsij] — IPU pelIeHUH (PU3NIECKUX 3a]1a4

10.2

Pacno3naBate pusndeckue siieHus (IPOIECcChl) M OOBICHATh UX HA OCHOBE
3aKOHOB MEXaHUKHU, MOJIEKYJIIPHO-KHHETUYECKON TEOPUU CTPOCHUS
BELIECTBA U AIEKTPOJAUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE
HpSMOJIMHEHHOE IBM)KEHUE, CBOOOIHOE Na/IeHUE Tell, AIBUKEHHE T10
OKpY’>KHOCTH, HHEPLIUS, B3auMoJieiicTBre Tel; 1uddy3usi, OpoyHOBCKOE
10.3 JIBIDKEHUE, CTPOCHUE KUAKOCTEH U TBEPABIX TEJl, U3MEHEHUE 00bEMa Tel
IIpY HarpeBaHuU (OXJIaXIEHUH), TEIJIOBOE PaBHOBECUE, HCIIAPEHHE,
KOHJIeHCallUs, IJIaBJIeHUE, KpUCTAIN3alus, KUIIEHUE, BIa)KHOCTh BO3/1yXa,
NOBBILICHUE JABJIEHMSI ra3a IPU €ro HarpeBaHUU B 3aKPHITOM COCYJI€, CBA3b
MEXy IapaMeTpaMH COCTOSIHMS I'a3a B U30MPOLIeccax; dIEKTpU3aLus Ted,
B3aUMOJICVCTBUE 3apsI0B

OnuceiBaTh MEXaHUYECKOE IBUKEHUE, UCHIOJb3Ysl (pU3HUeCcKre BEIUUUHBIL:
KOOPJIMHATA, ITyTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHUE, Macca TeJla, Cuia,
MMITYJIBC T€JIa, KHHETUYECKAs SHEPIus, IOTEHIMAIbHAS YHEPT U,

10.4 MexaHu4yecKasi paboTa, MeXaHUYeCKasi MOIIHOCTD; IIPH ONMCAaHUH Ipa-
BIJIBHO TPAKTOBaTh (PU3MUYECKUI CMBICIT HCIOIb3yEMbIX BEIMYMH, UX
0003HaYeHUSI U €MHUIIbI, HAXOIUTH (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(GU3UYECKYIO BEIMUMHY C IPYTMMHU BEJIMYMHAMU

OnucelBaTh N3y4YEHHBIE TEIJIOBBIE CBOMCTBA TEN U TEIUIOBBIE SBJICHUS,
UCIOJIB3YS (PM3NYECKUE BEIMYMHBL: JaBICHUE ra3a, TEMIIEpaTypa, CpeIHss
KMHETHYECKas SJHEPTUsl XaOTUYECKOTO IBUKEHUS MOJIEKY!I,
CpeIHEKBaIpaTUYHasi CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIIOTHI, BHYTPEHHSIS
3Heprus, padboTa raza, KoO3QpQHUIUEHT M0JIE3HOTO JEHCTBUS TEIIIOBOTO
JIBUTATENS; IPU OMMCAHUN MTPABHIIBHO TPAKTOBATh PU3NUYECKUIN CMBICI
UCTOJIb3YEMbIX BEJIMUMH, UX 0003HAUYEHUS U €AMHUIIbI, HAXOUTh (hOPMYJIBI,
CBSI3BIBAIOIIME JIAHHYIO (DM3MUYECKYIO BEIMUUHY C APYTUMHU BEIHUMHAM

10.5

OnucelBaTh N3y4YEHHBIE DJIEKTPUUECKHE CBOMCTBA BEIIECTBA U
JJEKTpUYECKUE SIBJICHUS (ITPOLIECCHI), UCTIONB3YsI (PU3NUECKHE BETUUHHBI:
AIIEKTPUYECKUH 3apsl, SIEKTPUUECKOE TOJIE, HAPSHKEHHOCTD 101,

10.6 MOTEHIM A, PAa3HOCTh ITOTEHIUAJIOB; IPY ONMCAaHUU IPABUIBHO TPAKTOBATh
(bu3nUecKuil CMBICI HCTIOJIb3YEMBIX BEIMYUH, UX 0003HAUCHUS U €IUHUIIBI;
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3HUECKYIO BETUUHHY C
JPYTMMH BEJIMYMHAMHU

aHAJTM3UPOBATh (PU3UIECKHE TTPOIIECCH U SIBJICHUS, UCTIONB3YS (PU3UIECKUE
3aKOHBI U MPUHIIUIIBL: 3aKOH BCEMUPHOTO TArorenus, I, Il u III 3akonsI
HproToHa, 3aKOH COXpaHEHUs] MEXaHUUYECKON YHEPIUH, 3aKOH COXPAHEHUS
VMITYJIbCA, IPUHUMII CYNIEPIIO3UIUN CHUJI, IPUHLIMI PABHOIIPABUS

10.7




Kon
NpoBepPsSIEMOro
pe3yJjbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
00pa30oBaTeILHON NPOrPaMMBbI CpeIHero 001ero 00pazoBaHus

MHEPLHAIbHBIX CUCTEM OTCUETA; MOJIEKYJIIPHO-KMHETUYECKYIO TEOPHIO
CTPOEHUS BEILECTBA, I'a30BbI€ 3aKOHBI, CBSI3b CPEIHEN KUHETHYECKOH
SHEPTUU TEIJIOBOTO JBMXKEHUS MOJIEKYJI ¢ aOCOTIOTHOM TeMIepaTypoH,
HEPBbIA 3aKOH TEPMOJAMHAMUKY; 3aKOH COXPAaHEHUsI IEKTPHUUECKOTo 3apsija,
3akoH KyJioHa; pu 3TOM pa3ianyarh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €0
MaTeMaTHYeCKOE BbIpA)KEHUE U YCIOBHS (IpaHULIbl, 00IaCTH)
MMPUMCHUMOCTHU

10.8

OOBACHATH OCHOBHBIE IIPUHIIMIIBI I€HCTBUS MalllMH, TPUOOPOB U
TEXHUYECKUX YCTPOUCTB; pa3IyaTh YCIOBHS UX O€301MaCHOTO UCTIONb30-
BaHMs B [IOBCETHEBHOM JKU3HU

10.9

BBINOTHATE 3KCIIEPUMEHTHI TI0 UCCIIEIOBAHUIO (DU3UYECKUX SIBICHUN U
MIPOIIECCOB C UCTIOJIB30BAHUEM IIPSIMBIX M KOCBEHHBIX U3MEPECHHIA; TPU 3TOM
dbopMynupoBath mpodieMy (3a1a4dy) U TUIIOTe3y Y4eOHOr0 SKCIIEpUMEHTA,
coOupaTh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PYI0BAHHUSI, TPOBOAUTH OMBIT U
(hOpMYIIHPOBATH BHIBOJIBI

10.10

OcymiecTBIATh IPSIMbIE U KOCBEHHBIC U3MEPEHUS (PH3NUECKUX BEITHYNH,
IPU 3TOM BBIOMpATh ONTUMAJIBHBINA CLIOCO0 U3MEPEHMSI U UCII0JIb30BATh
W3BECTHBIE METO/Ibl OLIEHKHU MOTPEIIHOCTEH N3MEPEHUI

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (PU3MUECKUMU BETUUYNHAMU

C UCIIOJIB30BAHUEM IIPSMBIX U3MEPEHUH; IIPU 3TOM KOHCTPYHPOBATh yCTa-
HOBKY, (MKCHPOBATh PE3yJIbTaThl NOJIYYEHHONW 3aBUCUMOCTH (pU3HUECKUX
BEJIMYMH B BUZIE TAOJHII U TPAPHKOB, A€TaTh BEIBOIBI 10 pe3yJIbTaTaM
UCCIICIOBAHNS

10.12

Cobmronats mpaBuiia 6€30MaCHOTO TPY/a MPH MPOBEACHUH HCCIIEJOBAaHUH B
paMKax y4eOHOIro SKCIepUMEHTa, y4eOHO-HCCIIe10BaTeNbCKON M MPOEKTHON
JESITEIBHOCTH C UCIOJIb30BaHUEM U3MEPUTENBHBIX YCTPONUCTB U
71a00paTOPHOTO 060PYAOBAHMS

10.13

Pemate pacu€rHble 3a/1auu ¢ IBHO 33JIaHHON (DU3UYECKOIM MOJIETIBIO,
UCTIONB3YS (PM3UUYECKUE 3aKOHBI U TTPUHIIUIIBI; HA OCHOBE aHAJIM3a YCIOBUS
3a/1a4d BHIOMPATh (PU3MUECKYIO MOJIEIh, BBIICTATh (PU3NUECKHUE BETUYUHBI U
dbopMyIibl, HEOOXOIUMBIE IS €€ PEeLICHHS, TPOBOUTh PACUETHI U
OIICHUBATh PEATHLHOCThH IMOJTYUYEHHOTO 3HAYCHMS (PU3HMUECKOM BEJIMUNHBI

10.14

Pemrars kauecTBEHHbIE 3a7ja4U: BHICTPAUBATh JJOTUUYECKU
HEMPOTHUBOPEUUBYIO LIETIOYKY PACCYXKIEHUM C OTMIOPON HA U3yUYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU M (PH3UYECKHE SBICHUS

10.15

Hcmionb3oBarts IIpu pCIICHNN yLIC6HI)IX 3aaa4 COBPEMCHHBIC
nH(GOpPMaIMOHHBIE TEXHOJIOTUH JJIsl TOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIpE-
TallMU U MpeACcTaBIeHUs Y4eOHOI 1 Hay4dHO-TIOMyIIpHON nH(pOpMaluy,
MOJTyYEeHHOU U3 pPa3UYHBIX UCTOYHUKOB; KPUTHUECKH aHATH3UPOBAThH
MOJTy9aeMyr0 HH(HOPMAITHIO

10.16

[TprBOANTE MPUMEPHI BKJIA/1a POCCUNHCKUX U 3apYOEKHBIX YUEHBIX-(DHU3UKOB
B pa3BUTHE HayKH, 00BSICHEHHE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B pa3BUTHE
TEXHUKU U TEXHOJIOTUI

10.17

Hcnonb30BaTh TEOpETHUECKUE 3HAHUS 1O (PU3KKE B TIOBCEAHEBHOM KU3HU
JUist obecrieyeHust 0€30MacHOCTH U 0OpalleHuH ¢ mpubdopamu

U TEXHUYECKUMH YCTPONUCTBAMH, JIJIsI COXPAHEHUS 370POBbs U COOIIOACHUS
HOPM KOJIOTHYECKOT0 TIOBEICHHS B OKPYKAIOIIEH cpefe

10.18

PabGorats B T'pyHaIi€ ¢ BbIINOJIHCHUEM PA3JIMYHBIX COIHAJIbHBIX pOJICﬁ,




Kon

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI

NpoBepPsIeMoOro o
00pa30oBaTeILHON NPOrPaMMBbI CpeIHero 001ero 00pazoBaHus
pe3yJabTara
IUTAHUPOBATh PabOTy TPYIIIBI, PALIMOHAILHO PACTIPEICNIATh 00SI3aHHOCTH U
IIJIAHUPOBATh JIEATEIIBHOCTh B HECTAHIAPTHBIX CUTYAIUX, aIEKBATHO
OLICHUBATH BKJIAJ KaKAOTO M3 YUYAaCTHUKOB I'PYIIILI B PCIICHUC
paccMaTpuBaeMoii MPoOIeMbl
11 KIIACC
Koxa .
IDOBEDSIEMOL0 IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
posep o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeHero 001ero 00pa3oBaHus
pe3yJabTara

JleMOHCTpHUPOBATh HA IPUMEPaX POJIb U MeCTO PU3UKH B (hOPMHUPOBAHUH
COBPEMEHHOI HAyYHOI KapTHUHBI MUPA, B PA3BUTHUH COBPEMEHHON TEXHUKHU U
TEXHOJIOTHH, B TPAKTUYECKON JEATEIIbHOCTH JIFOJIEH, LIEJIOCTHOCTD U
eAMHCTBO (hM3MUECKOI KapTUHBI MUpa

11.2

VY4uuThIBaTh TpaHULIbl IPUMEHEHUS U3YUYEHHBIX (PU3UUYECKUX MOJEIICH:
TOYEYHBIN JIEKTPUUECKUN 3apsll, siiepHast MOJEIb aTOMa, HYKJIOHHAs!
MOJI€JIb ATOMHOTO sJIpa IPHU pelieHnH pu3nueckux 3agay

11.3

Pacrnio3naBath usuydeckue siBieHUs (IPOIECCh) K OOBACHATH UX HA OCHOBE
3aKOHOB 3JICKTPOJANHAMUKY ¥ KBAHTOBOW (DM3HMKH: dJICKTPHUECKAs
MIPOBOIUMOCTb, TEIIOBOE, CBETOBOE, XUMHUYECKOE, MATHUTHOE JICHCTBUS
TOKa, B3aMMOJICHCTBIUEC MarHMTOB, JICKTPOMArHUTHAS UHAYKIIHS, ICHCTBUE
MarHUTHOTO TIOJIS HA MIPOBOIHUK C TOKOM U JIBHDKYIIHICS 3apsil,
AIICKTPOMArHUTHBIC KOJICOAHUS ¥ BOJIHBI, IPSIMOJIMHEHHOES
pacnpocTpaHeHue CBETa, OTpaKeHHe, peIoMIIeHUe, HHTepdepeHIINs,

T paKus 1 MoJsipyu3aliys CBeTa, IUcnepcus cBeTa, GoTOAIEKTPUIECKHIM

s dekt (hoTtorddhekr), cBETOBOE NaBIeHUE, BOSHUKHOBEHHE JTHHEHUATOTO
CIIEKTpa aTOMa BOJIOPOJia, €CTECTBEHHAS M ICKYCCTBEHHAs! PaIMOAKTUBHOCTD

11.4

OnuchIBaTh U3ydYeHHBIE CBOICTBA BellleCTBA (JIEKTPHUUECKUE, MAaTHUTHBIE,
ONTUYECKHUE, JIEKTPHUUECKYIO TPOBOAUMOCTh Pa3IMYHbIX CpPE)

U 3JIEKTPOMArHUTHBIE SBJICHUS (TIPOLIECCHI), UCTIONb3Ys (PU3NUYECKHe
BEJIMYMHBIL: JIEKTPUYECKHUN 3apsijl, CHUJIA TOKA, JIEKTPUUYECKOE HAIIPSKEHUE,
AIIEKTPUUYECKOE CONIPOTHUBIIEHHE, pa3HOCTh noTeHIanos, IJ1C, pabora Toka,
MHAYKIMSI MAarHUTHOTO T0JIs1, cuiia Ammnepa, cuiia JIopeHa, MHAyKTHBHOCTh
KaTyILKH, SHEPTUS DJIEKTPUUYECKOI0 U MarHUTHOTO MOJIEH, IEPUOA U 4acTOTa
Kosie0aHul B KoJie0aTeIbHOM KOHTYPE, 3apsi/l U CHJIa TOKa B Ipoliecce
rapMOHUYECKUX 3JIEKTPOMAarHUTHBIX KoJeOaHH, (OKYCHOE pacCTOSHUE U
ONTHYECKAs CUJIa JIMH3BI; [P ONUCAHUU IPABUIBHO TPAKTOBATh
(bu3nUecKuil CMBICI HCTIOJIb3YEMBIX BEIMUUH, UX 0003HAUEHUS U €AUHUIIBI;
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3MUECKYIO BETUUYHHY C
JPYTMMH BEJIMYMHAMHU

11.5

OnuceiBaTh N3y4YEHHbIE KBAHTOBBIE SIBJICHUSI U MTPOLIECCHI, UCTIONIB3YS
¢u3nUecKre BeTMYUHBL: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U
4acTOTa CBETa, SHEPrusl U UMIYJbC (POTOHA, IEPUOJ IOy paCaia, SHEPTUs
CBSI3U aTOMHBIX fJIep; IPU OMMCAHUU MPABUIIBHO TPAKTOBATH (PU3HUECKUIA
CMBICJI HCTIOJIb3YEMbIX BETMYHMH, UX 0003HAYEHUS U €UHUIIbI; YKa3bIBaTh
(dopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIUYHHY C IPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAU€HUE PU3NYECKON BETMUHUHBI

11.6

AHaJ'II/IBI/IpOBaTL (1)I/I3I/IquKI/Ie IIPOLCCCHI U SABJICHUS, HCIIOJIb3Y S (bI/I3I/ILICCKI/IC




Kon
NpoBepPsSIEMOro
pe3yJjbTarTa

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa30oBaTeILHON NPOrPaMMBbI CpeIHero 001ero 00pazoBaHus

3aKOHBI ¥ IPUHIHUIIEL: 3aKOH OMa, 3aKOHBI ITOCIIEI0BATEIHHOTO U Mapa-
JETBHOTO COEANHEHNUS IPOBOTHUKOB, 3aK0H /Ixoyis — JleHna, 3aKoH
AIIEKTPOMArHUTHON MHIYKIIHH, 3aKOH IPSIMOJIMHEHHOTO PaCcIIpOCTPAaHEHHS
CBETa, 3aKOHBI OTPAKCHHS CBETA, 3aKOHBI TPEJIOMIICHHS CBETA, ypaBHEHHUE
OnnmreitHa 11 porodddexra, 3aK0H COXpaHEHHS SHEPTHH, 3aKOH
COXpaHEHHsI UMITYJIbCA, 3aKOH COXPaHEHHS AJICKTPUUECKOTO 3apsaa, 3aKOH
COXpaHEHHs MacCOBOTO YHCIIa, MOCTyJaThl bopa, 3akoH painoakTUBHOTO
pacnaja; mpy 3TOM Pas3InyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €T0
MaTeMaTHYECKOE BBIPAKCHUE U YCIOBHS (TPaHULIBI, O0JIACTH) IPHU-
MEHUMOCTH

11.7

OHpel[e.H}ITB HaIpaBJICHUC BCKTOPAa MHAYKIWUHW MAarHMuTHOI'O I10JIA
IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa " CHJIBI HopeHua

11.8

CTpouTh M ONKUCHIBATh H300pAKEHUE, CO3/1ABAEMOC INIOCKUM 3€PKaJIOM,
TOHKOH JIMH30U1

11.9

BBINONMHATE 3KCTIEPUMEHTBI TI0 UCCIIEIOBAaHUIO (PU3HUECKUX SIBJICHUHN U
MIPOIIECCOB C UCTIOJIB30BAHNEM TIPSIMBIX U KOCBEHHBIX U3MEPECHHIA; TPU 3TOM
dbopMynupoBath mpodieMy (3a1a4dy) U runoTe3y y4eOHOro SKCIepuMeHTa,
coOupaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000PY/I0BAHHSI, TPOBOIUTH OIBIT U
(hOpMYIITHPOBATH BHIBOJIBI

11.10

OcymiecTBIATh NPSIMbIE U KOCBEHHBIC U3MEPEHUS (PU3HMUECKUX BEIUYNH;
IPU 3TOM BBIOMPATh ONTUMAIIbHBINA CIIOCO0 U3MEPEHMSI U CII0JIb30BaTh
W3BECTHBIE METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3UUECKUX BEJMUYUH C UCIIOJIb30BaHUEM
NPSMBIX H3MEPEHHI; IPH ATOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH
pe3yJbTaThl MOJYYECHHOH 3aBUCUMOCTH (PU3NUECKUX BEJIMUUH B BUJIE TaOIUI]
U TpaduKOB, J€JaTh BHIBOBI IO PE3yJIbTaTaM MCCIIEI0BaHUS

11.12

CobmoiaTh mpaBuia 0€30MacHOro Tpy/Ja MpHU MPOBEACHUN UCCIIETOBAHHA B
paMKax y4yeOHOTro SKCIEpUMEHTa, YIeOHO-UCCIIET0OBATELCKOW U TIPOSKTHOM
JESTENIbHOCTH C UCMOJIb30BaHUEM U3MEPHUTENBHBIX YCTPOUCTB U
71a00paTOPHOTO 000PYTOBAHMS

11.13

Pemarth pacuétHble 3a/1a4M ¢ SBHO 3aJaHHON (PU3HUECKON MOJEINbIO,
UCTIONB3Ys (PU3UYECKUE 3aKOHBI U TIPUHITUIIBI, HA OCHOBE aHAJIN3a yCIIOBUS
3a/1a4¥ BBIOMPATh (PU3MUECKYIO MOJIENb, BEIICTATh GU3NYECKUE BEIUYUHBI U
(bopMyIibl, HEOOXOIUMBIE JUIsl €€ PEeLIeHUSs, TPOBOIUTh PACUEThHI

Y OLICHWBATh PEATbHOCTD MOJYUYEHHOT0 3HA4YeHUs (hU3MUECKOM BEIMUMHBI

11.14

Pemrate kauecTBEHHBIE 3a/1a4: BBICTPAUBATD JJOTUYECKH
HEIIPOTUBOPEUYUBYIO LIETIOYKY PACCYKACHUHN C OIIOPOU HA U3YUYEHHBIE
3aKOHBI, 3AKOHOMEPHOCTH U (pU3NUECKHe SIBJICHUS

11.15

Vcnonb30BaTh NpH pelieHUuH y4eOHbIX 3a7a4 COBPEMEHHbIE
MH(}OpPMalLlMOHHbIE TEXHOJIOTUH JJIs TOUCKA, CTPYKTYpPUPOBAHMUS,
UHTEpIpEeTaLU U NPEJICTaBICHHs yUeOHO! U HayYHO-TIOMYJ ISIpHON
uH(pOpMalnH, MOTYYEHHON U3 Pa3IMYHBIX HICTOYHUKOB; KPUTHUYECKU
aHAJIM3UPOBAThH MOJTyYyaeMylo HHPOPMAIIUIO

11.16

OOBSICHSITH TPUHIUIIBI JEHCTBYS MAIIUH, MPUOOPOB U TEXHUYECKUX
YCTPOWCTB; pa3inyaTh YCIOBUS MX O€30MaCHOTO UCIIOJIb30BAHUS B
OBCEIHEBHON XKU3HU

11.17

[IpuBouTE MpUMeEpHI BKIIaZa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B Pa3BUTHE HAYKH, B 00BSICHEHHE MPOLIECCOB OKPY>KAIOLIETr0 MUPA,




Kon
NpoBepPsSIEMOro
pe3yJjbTarTa

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa30oBaTeILHON NPOrPaMMBbI CpeIHero 001ero 00pazoBaHus

B pa3BUTHC TCXHUKU U TEXHOIOTHI

Hcnonb30BaTh TEOPETUUECKUE 3HAHUSA 1O (PU3HKE B IIOBCEAHEBHOM KU3HU
Ui o0ecrieyeHns: Oe30MacHOCTH MpH 00palIeHu ¢ prudopamMu U TeX-
HUYECKUMH YCTPOUCTBAMH, AJISi COXPAHEHUS 37J0POBbs M COOIIOAECHUS HOPM
HKOJIOTMYECKOr0 MOBEJIEHHSI B OKPYKAIOLIEH cpele

11.18

PaboTath B rpymniie ¢ BHIIOJTHEHUEM PA3IMYHBIX COLUANBHBIX POJIEH,
IUTAHUPOBaTh padoTy rPYIMIIbl, pallMOHATIBHO PACHPEAEIATh 00SI3aHHOCTU U
11.19 IJIAHUPOBATh JEATEIIBHOCTh B HECTAHIAPTHBIX CUTYALMX, aICKBATHO
OLIEHUBATh BKJIAJ] KAXKA0I0 U3 YYaCTHUKOB I'PYIIILI B PELIEHHUE
paccMaTpuBaeMoid MPOOIEMbI

IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KITIACC
Kon e
NPoBePSIEMOro IIpoBepsiemble 31eMeHTHI COAEPKAHNUS
pasaeJia
3JIeMEHTA
OU3NKA U meTopl HAYYHOTO MO3HAHUS
dusuka — Hayka o npupojae. Hayunpie METOAbI MO3HAHUS
1.1 OKpYy>Karomero mupa. Posib 3xcriepuMenTa u Teopuu B
MpoILIeCcCe MO3HAHUS TPUPOABL. DKCIEPUMEHT B (PU3HKE
1 MonenupoBanue GU3NIECKUX SBICHUI U MTPOIIECCOB.
Hayunble runoressl. @U3n4eCcKue 3aKOHbI U TEOPHH.
12 ['paHuUIBl TPUMEHUMOCTH PU3NYECKUX 3aKOHOB. [IpuHIIUT
' cooTBeTcTBUS. Poib 1 MecTO pU3MKH B POPMUPOBAHUHI
COBPEMEHHOI HAyYHOI KapTUHBI MUPA, B TPAKTUYECKON
NEITEILHOCTH JI0AeN
2 MEXAHUKA
KNMHEMATUKA
211 Mexanuueckoe BrxeHre. OTHOCUTEIbHOCTh
o MexaHu4yecKoro apwxkeHus. Cucrema orcuéra. Tpaekropus
[lepemenienue, CkOpocTh (CpenHsIsl CKOPOCTb, MTHOBEHHAs
212 CKOPOCTh) U YCKOPEHUE MaTepUAIbHON TOYKH, UX TTPOCKITUN
o Ha OCH CHCTEeMbI KoopauHAT. ClI0XKeHUE ePEMEIICHHUN U
CJIO’)KEHHE CKOPOCTEMN
71 PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJIUHEHHOE
213 nerxkeHue. ['padrku 3aBUCIMOCTH KOOPAUHAT, CKOPOCTH,
o YCKOpEHUS, IyTH U MepEMEIICHUSI MaTePHUATHbHOU TOYKH OT
BpEMEHU
2.14 CBobomHoe majieHne. Y CKopeHue CBOOOTHOTO TaACHUS
Kpuponuneiinoe aBuxeHue. PaBHoMepHOe 1BUKEHHE
215 MaTepUalIbHOU TOYKHU 1O OKPYKHOCTH. YTJIOBasi CKOPOCTb,
o nuHelHas ckopocTs. [lepuon u yacrora.
LleHTpOoCcTpEeMUTENEHOE YCKOPEHUE




Kon

Ko
A NpoBepPsIeMoOro IIpoBepsiemble 371eMEHTHI COAEPKAHUS
pasaeJia
3J1eMeHTAa
21.6 TexHuueckue yCcTponCcTBa: CIIUIOMETD, IBHKEHHE
o CHapsI0B, LIENTHbIE U PEMEHHEBIE NIEpEaAYn
[IpakTueckue padboTsl. i3MepeHre MTrHOBEHHON CKOPOCTH.
HccnenoBaHue COOTHOIIEHUS MEXY Iy TSAMU, IPOIEHHBIMU
TEJIOM 32 IIOCJIEJOBATEIbHbIE PABHBIEC IPOMEKYTKHA BPEMEHHU
2.1.7 IIPY PABHOYCKOPEHHOM JABHKCHUU C HAYAJIbHOM CKOPOCTHIO,
paBHOU HyJI0. MI3yueHne ABUKEHHS IIapuKa B BA3KOU
XKHUJIKOCTH. M3yueHne ABMKEHUS Tea, OpOLICHHOTO
TOPU30HTAIBHO
JIMHAMUKA
291 [Tpuniun otHocuTensHocTy ["anunes. [lepBblii 3akK0H
o Herotona. IHepunanpHble CUCTEMBI OTCUETA
2.2.2 Macca Tena. Cuna. [IpuHnun cynepno3uiuu cul
Bropoii 3akon HeroToHa AJ1s1 MarepuanbHOM TOYKH B
223 uHepuuanbHoi cucteme orcuéra (MCO). Tperuit 3akoH
HeroToHa 1711 MaTepUalIbHBIX TOYEK
294 3akoH BceMupHoro taroreHus. Cuna tsxectu. [leppast
o KOCMHUYECKasi CKopocTh. Bec Tena
2.2.5 Cwuia ynpyroctu. 3akoH ['yka
Cuia tpenusi. Cyxoe Tpenue. Cuia TpeHUs CKOJIbKEHUS U
59 2.2.6 cwia tperus mokosi. Koaddumment tpenns. Cuna
: CONPOTHUBIICHHUS NIPU ABUKEHUU TeJA B )KUJIKOCTU UJIU T'a3e
297 [ToctynaTenbHoe U BpaliaTeabHOE ABMXKEHNE a0COIIOTHO
o TBEPAOIO TENa
298 MoOMEHT CuJIbl OTHOCUTEIBHO OCH BpalieHus. [1ineuo cubl.
o VYcnosus paHoBecus TBEpaoro tena B MCO
299 TexHnuyeckue ycTponuCcTBa: NOMUIMITHUKY, IBUKECHHUE
o HUCKYCCTBEHHBIX CIIyTHUKOB
[TpakTyeckue paboTel. M3yueHue aBmxeHus Opycka 1o
HAKJIOHHOM IJIOCKOCTH MOJT AEMCTBUEM HECKOIBKUX CHIL.
2910 HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BOZHUKAIOIINX
o B nehopMupyeMoi py>KUHE U PE3UHOBOM 00pasIie, OT
BEJIMYMHBI UX Jedopmanuu. MccnenoBanue ycioBuii
paBHOBECHsI TBEPAOIO TEJA, UMEIOIIET0 OCh BPALLIEHUS
3AKOHbBI COXPAHEHUA B MEXAHUKE
231 Hmnynbc MaTepuaibHONU TOYKH, CUCTEMbBI MaT€pUAJIbHBIX
e ToueK. VIMITyJIbC CHIIBI 1 N3MEHEHHE UMITYJIbCA TEJla
232 3akoH coxpaHenus nmiynsca B ICO. PeaktuBHOE
e JIBIDKEHUE
23
2.3.3 Pabora cuiibl
234 MOIIHOCT CUJTBI
235 Kunernueckas sHEprus MarepuaibHOM TOUKH. Teopema
B 0 KMHETUYECKOU YHEPTUH
2.3.6 ITorenunanbHas sHeprus. IloTeHnnanbHas SHEprus ynpyro




Kon

Ko
A NpoBepPsieMOro IIpoBepsiemblie 3JIeMEHTHI COAEPKAHUSA
pasaena
3J1eMeHTAa
neGopMHUpPOBaHHON NPYKUHBL [loTeHIMaNbHAs YHEPTUS Tea
BOJIN3H IOBEPXHOCTHU 3eMJIU
[ToreHnuanbHbIC U HEMOTEHIUANbHBIE CHITBL. CBSA3bH pabOThHI
237 HENOTEHUUAIbHBIX CHJI C U3MEHEHUEM MEXaHUYECKOU
e SHEPrUM CUCTEMBI T€J1. 3aKOH COXPAaHEHHUSI MEXaHUYECKOU
SHEPruu
2.3.8 VYipyrue u Heynpyrue CTOJIKHOBEHHS
23.9 TexHHYEeCKHE yCTPONCTBA: ABUKEHHUE PAKET, BOJOMET,
T KOIIep, NPYKUHHBIN MCTOJIET
[TpakTuyeckue paboTel. M3yueHue cBsA3u CKOPOCTEH Ten mpu
2.3.10 Heynpyrom yaape. MccnenoBanue cBs3u pabOThI CUIIBI €
W3MEHEHHUEM MEXaHWYECKOM dHEPIuu Tella
3 MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
OCHOBbI MOJIEKVYJIAPHO-KMHETUYECKOM TEOPUN
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUUECKOM
3.1.1 teopuu. bpoyHoBckoe asuxenue. Auddysus. Xapakrep
JIBUKEHUS M B3aUMOJICHCTBUS YaCTHUI BEIIECTBA
310 Mogenu cTpoeHus ra3oB, KUAKOCTEN U TBEPABIX TEI U
o 00BsICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MOJENEH
313 Macca monekyn. Konnuectso Bemectsa. [locrosanas
o ABoraapo
314 TermmoBoe paBHOBecue. TemnepaTypa u €€ H3MepeHue.
o IlTxana remneparyp Llenbcus
315 Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE
31 o MOJIEKYJISIPHO-KUHETUYECKON TEOPUH NIEAIBHOTO rasa
AOGcomoTHas TemrepaTypa Kak Mepa cpeiHen
3.1.6 KMHETUYECKOW SHEPTUU TEIJIOBOIO JBMKEHMSI YAaCTHI rasa.
[ITxana remnepatyp KenbBuHa
3.1.7 VYpasaenue Knaneiipona — MenneneeBa. 3akon /lanbToHa
["a3oBble 3ak0HBI. M30mponieccsl B U€aIbHOM ra3e ¢
3.1.8 MIOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA: U30TEPMA, U30X0Pa,
n3zobapa
3.1.9 TexHuueckue ycTpoiicTBa: TepMoMeTp, OapomMeTp
[TpakTueckue paboThl. M3Mepenne Maccel Bo3yxa B
3.1.10 KJIaCCHOM KoMHare. MccienoBanne 3aBUCUMOCTH MEXIY
rapaMeTpamMu COCTOSIHUS pa3pesKeHHOro rasa
OCHOBbI TEPMOJIMHAMUKI
301 TepmonnHamuueckas cucteMa. BHyTpeHHss SHEpPTrUst
o TEPMOJIMHAMHYECKON CHCTEMBI U CITIOCOOBI €€ N3MEHEHHUS
3.2 KonnuecTBo Temnotel u pabota. BHyTpeHHss sHEprus
322 '
0JIHOATOMHOTO MJI€aJIbHOTO r'a3a
393 Bunel Teronepenayn: TeMIONPOBOIHOCTb, KOHBEKLIUS,

n3nydeHue. Termno€MKoCTh Tena. Y ejibHas TeII0EMKOCTh




Kon

Ko
A NpoBepsieMoro IIpoBepsiemble 3JieMeHTHI COIeP:KAHUS
pazjaena
3J1eMeHTAa
BellecTBa. Pacu€r KkonmyecTsa TEIIOTHI IIPU TEILIONEpEaaye
[TepBbiit 3akoH TepMoarHaMUKH. [IpumMeHeHne nepBoro
3.2.4 3aKOHa TEPMOJAMHAMHUKH K n3onporeccam. I papuueckas
MHTEpIIpeTanus paboThl ra3a
TeroBble MamnHbl. [[pUHIUIIBL AEACTBUS TEILUIOBBIX
395 MmammH. [IpeoOpa3oBanus SHEPTUH B TEIJIOBBIX MalIMHAX.
o KoaddurmenT monesnoro neiicreus (nanee — KITT)
temioBoit mamuHbl. [{ukin Kapuo u ero KIIT/]
Bropoii 3akoH TepmoanHamMuki. HeoGpaTuMocTh nporeccoB
3.2.6 B npupojie. TennoBbie ABUraTenn. JKOJIOTHIECKUE
1IPOOJIEMBI TEMIJIOIHEPTETUKU
397 TexHuyeckue ycTporucTBa: ABUTATEIh BHYTPEHHETO
o Cropanusi, OBITOBOW XOJIOUIBHHUK, KOHTUITHOHEP
398 [TpakTueckue paboThl. I3Mepenue yaenpHoi
o TEIJIOEMKOCTH
AI'PET'ATHBIE COCTOAHNW A BEILIECBA. ®A30BbBIE IIEPEXO/IbI
[TapooOpa3zoBanue u konaeHcauus. McnapeHue u KuneHue.
3.3.1 VY nenpHas TEmoTa napooopa3oBaHus. 3aBUCUMOCTh
TEMIIEPATYPbI KUIIEHUS OT JaBJICHUS
330 AOCOI0THAs M OTHOCUTEbHAS BIIAXKHOCTh BO3/TyXa.
e Hacpliennslii map
Teépnoe teno. Kpucrammueckue u aMmopQHbIe Tena.
3.33 AHN30TpONUs CBOMCTB KpUCTAILIOB. JKHIKHE KPUCTAILIBI.
3.3 CoBpeMEHHBIE MaTEPHAIIBI
334 IInaBneHune u kpuctauM3anys. Y JejbHas TEIUIOTa
o maBieHus. Cyomumanus
3.3.5 VYpaBHEHHE TEIIOBOro OanaHca
TexHu4eckue yCcTporuCcTBa: TUIPOMETP U IICUXPOMETP,
33.6 KaJIOPUMETP, TEXHOJIOTUHU MTOJIyYEHUSI COBPEMEHHBIX
o MaTepHUaJIOB, B TOM YMCJIE HAHOMATEPUAIIOB, U
HAHOTEXHOJIOTUU
3.3.7 [TpakTueckue paboThl. M3MepeHne BIaxxHOCTH BO3ayXa
4 SJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA
411 OnekTpu3anus Tell. JNeKTpuyeckui 3apsa. JBa Buna
o AIEKTPUYECKUX 3apsA 0B
4.1.2 IIpoBOIHMKY, IUDIIEKTPUKH U MOJIYIIPOBOJHUKH
4.1.3 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
4.1 4.1.4 B3aumopeiicTBue 3apsanoB. 3akoH Kymnona
Onexrpuueckoe nojue. HanmpsskEHHOCTB 2JEKTPUUECKOTO
4.1.5 nosist. [IpuHnmn cynepnosunuu. JInHUM HANPsKEHHOCTH
AIIEKTPUYECKOTO TOJIS
416 PaboTa cuit anexktpocraruueckoro modst. [lorenmuan.
o Pa3HocTh norennumanos




Kon

Ko
A NPOBePsIeMOro IIpoBepsiemble 31eMEHTBI COAePKAHUA
pasnesa
3J1eMeHTAa
417 [TpoBOIHUKY U JUIIEKTPUKU B IIOCTOSHHOM 3JICKTPUYECKOM
o noste. Jlunnnexrpudeckas IpOHUIIAEMOCTD
418 OnexTpoéMkocTb. KonzneHcarop. DieKTpoEéMKOCTh MII0CKOr0
o KOHJEHCAaTOpa. DHEPrus 3apsHKEHHOT0 KOHIEHCAaTopa
TexHu4eckue yCTponcTBa: 3JIEKTPOCKOIL, dJIEKTPOMETP,
4.1.9 3JIEKTPOCTATUYECKAs 3alIUTa, 3a3€MJIEHUE IEKTPOIIpUOOPOB,
KOH/JIEHCATOP, KCEPOKC, CTPYUHBIN IIPUHTED
41.10 [TpakTnyeckue pabotsl. M3mepenue 3neKTpoéMKoOCTH
o KOHJIEHCAaTOpa
I[TOCTOAHHBIN SJIEKTPUYECKHNU TOK. TOKU B PA3JIMYHLIX CPEJIAX
401 VYcnoBus cyiecTBOBaHUS OCTOSIHHOTO AJIEKTPUYECKOTO
o toka. Ucroununku Toka. Cuina Toka. IlocTtosHHbIN TOK
4272 Hanpsokenue. 3akon Oma i1 yyacTka Lenu
473 DJEeKTPUUECKOE COMPOTUBIIEHHUE. Y 1€TbHOE COIPOTUBIICHHE
o BEIIECTBA
494 [TocnenoBarenbHOE, NapaiielIbHOE, CMELIAHHOE
o COEIMHEHUE IIPOBOJHUKOB
4.2.5 Pabora anekrpudeckoro Toka. 3akoH Jxoyns — Jlenua
4.2.6 MOUIHOCTB JEKTPUIECKOIO TOKA
anekTpoaBIKyIad cuia (ganee — 9/1C) u BHyTpeHHEe
4.2.7 COINPOTHUBJICHHE UCTOYHUKA TOKa. 3aKkoH Oma 1J1s1 HOJIHOM
(3aMKHYTOI) 5ekTpuueckoi nenu. Koporkoe 3aMbIkanne
DJNEeKTpOHHAs IPOBOJAUMOCTb TBEPABIX METAJIOB.
4.2.8 3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.
CBepXnpoBOIUMOCTb
49 429 DneKkTpruueckuil Tok B Bakyyme. CBONCTBA 3JIEKTPOHHBIX
o IIy4KOB
[TomynipoBonauku. CoOCTBEHHAsI U IPUMECHAS
4.2.10 IIPOBOAMMOCTB TIOJIYNIPOBOAHUKOB. CBOMCTBA p-n NEpexoa.
[TosrynipoBOTHUKOBBIE TPUOOPHI
4011 DJEKTPUUECKNI TOK B DJIEKTPOJIUTAX. DJIEKTPOIUTHIECKAS
o JIUCCOIMAIUSA. DIIEKTPOIIH3
DnekTpuuecKnil TOK B razax. CaMoCTOSITEIbHBIN U
4.2.12 HECaMOCTOSITENIbHBIN pa3psl. Pa3nmnunblie THIIBI
CaMOCTOSITENILHOTO pa3psifga. Monnus. [lna3zma
TexHnyeckue ycTponcTBa: aMIIEpMETp, BOJIBTMETP, PEOCTAT,
MCTOYHUKHU TOKa, AJIEKTpOHarpeBaTelibHble MPUOOpHI,
4.2.13 AIIEKTPOOCBETUTENbHBIE IPUOOPHI, TEPMOMET]P
COTIPOTUBIICHUS, BAKYYMHBIH 1101, TEPMUCTOPHI U
(boTOpe3nCTOPHI, MOTYNIPOBOJAHUKOBBIN AUOJI, TaIbBAHUKA
[IpakTrueckue paboTsl. 3yueHne cMenaHHOTro COeTMHEHUS
pPE3UCTOPOB.
4.2.14

N3mepenne D/[C UCTOUHMKA TOKA U €70 BHYTPEHHETO
conporusienus. Habmonenue snekrposnsa




11 KITIACC

Kon Kon
NpoBepsieMoro IIpoBepsiemble 3JieMeHTHI COJIeP:KAHUS
pasaena
3J1eMeHTAa
4 DJIEKTPOAMHAMUKA
MATI'HUTHOE I1OJIE. JIEKTPOMAI'HUTHA A MHAYKIA
431 [TocTrosiHHbIE MarHUTHI. B3anMoaelicTBrE TOCTOSTHHBIX
e MarHuTOB
MaruutHoe nosie. Bekrop MaruutHoi uHaykuuu. [Ipunun
432 cynepno3uiuu. JIuauu MarauTHOM MHAyKunu. Kaptruna
JMHUN MarHUTHOW MHAYKLIUU TOJISl HOCTOSIHHBIX MarHUTOB
MarsuTtHO€ 1oJj€e IpoBOJHUKA ¢ TOKOM. KapTuHa inHuit
433 MOJIs JUIMHHOTO MPSIMOTO MPOBOHUKA U 3aMKHYTOTO
e KOJIBILIEBOT'O MPOBOJIHHKA, KATYIIKH ¢ TOKOM. OTIBIT
Opcrena. BzanMopeiicTBre MpOBOAHUKOB C TOKOM
4.3.4 Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE
Cuia JlopeHua, €€ Mmonynb U HanpasiieHue. [[BuxkeHue
4.3.5 3apsKEHHOM YaCTHIIBI B OAHOPOJAHOM MAarHUTHOM TOJIE.
Pa6ota cwibl Jlopenna
4.3.6 SIBneHME 31EKTPOMAarHUTHON UHTyKIIUU
4.3.7 IToTok BeKTOpa MAarHUTHON MHAYKLINU
4.3 438 O/JC unnykuuu. 3aKOH IEKTPOMATHUTHON MHAYKIIUU
o Ddapanes
Buxpeoe anekrpudeckoe nose. J(C nHayKnuu B
4.3.9 IIPOBOJAHMKE, TBUKYIIEMCS MOCTYNATEIbHO B OTHOPOAHOM
MarHUTHOM TI0JIe
4.3.10 [TpaBumno Jlenma
4311 NunyktuBHOCTE. SIBNeHne camonnaykuuu. S/1C
o CaMOUHIYKIUH
4.3.12 DHeprusi MarHUTHOTO MOJIsI KaTYIIKH C TOKOM
4.3.13 DIIeKTPOMarHuTHOE TOJIe
TexHuuecKkre yCTpOMCTBA: MOCTOSIHHBIE MATHUTBHI,
4.3.14 JJIEKTPOMArHUTBI, DJIEKTPOABUIATEIb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTUIl, UHAYKIIMOHHAS TeYb
[TpakTuyeckue padoTel. M3yueHre MarHuTHOIO 1oJist
43.15 KaTyIIKX ¢ TOKOM. MccnenoBanue NelcTBUS MOCTOSHHOTO
o MarHurTa Ha paMKy ¢ TOKoM. MccnenoBanue siBIeHUS
ANIEKTPOMATrHUTHON UHAYKITUU
5 KOJIEBAHUA 11 BOJIHBI
MEXAHUWYECKUNE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
Konebarenbnas cuctema. CBOOOIHBIE KONEOAHHUS.
5.1.1 ["apmonnueckue konebanus. [lepuon, yactora, aMIiuTy1a u
5.1 ¢a3za xoneOaHMit
5.1.2 IIpyxnHHBIA MagTHUK. MaTeMaTU4eCKUN MasSTHUK
5.1.3 YpaBHeHue rapMoHHYecKHX Konebanuil. Kunemarnueckoe




Kon
paznena

Kon
NMpoBepsieMOro
3JIEMEHTA

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

1 JMHaAMHYCCKOC OIMCAaHUC K0J1e0aTeIbHOTO JABWKCHUA

[IpeBparienre sHEPruu Npyu rAPMOHUYECKUX KOJICOAHUSX.
CBs13b aMIUTATYABI KOJICOAHUI UCXOTHOW BEITUYHHEI C
aMIUIMTYAaMU KoJieOaHui €€ CKOPOCTH U YCKOPEHUS

Konebarenbublit KOHTYp. CBOOOHBIC AIEKTPOMArHUTHBIC
Kosie0aHus B UA€aIbHOM KojieOaTeIbHOM

KOHTYpE. AHAJIOTHS MEX1y MEXaHUYECKUMU U
AIIEKTPOMAarHuTHEIMU Kosebanusimu. @opmyrna Tomcona

3aKOH COXpaHECHHMsI SHEPTUHU B UICATbHOM KOJieOaTeTbHOM
KOHTYpE

BoinyxieHHbIE MeXaHndyeckue kojnedanus. Pesonanc.
Pe3onancHas kpuBasi. BeIHYKI€HHBIC 3JIEKTPOMArHUTHBIC
KosicOaHusl.

[Tepemennsblit Tok. CUHYCOUIANBHBIN TIEPEMEHHBIN TOK.

MoIIHOCTh IIEPEMECHHOI'O TOKA. AMHJ’II/ITYI[HOG nu
IIGI>'ICTBYIOHI€€ 3HAYCHUC CUJIbI TOKA U HAIIPSAKCHUA

5.1.10

Tpancdopmarop. [IpousBoactso, nepenaya u norpedieHue
AIIEKTPUYECKON SHEPrUuu. DKOJIOTUYECKUE PUCKH IIPU
IPOM3BOJICTBE 3JIEKTpUUecKoi sHeprun. KynbTypa
MCII0JIb30BaHUs JIEKTPOIHEPTUU B ITOBCEIHEBHOM JKU3HU

5.1.11

TexHuyeckue ycTpoicTBa: ceiicmorpad, anekTpudeckuit
3BOHOK, JINHUH 3JIEKTpoIiepesad

5.1.12

[TpakTyeckue padotsl. MccnenoBanue 3aBUCUMOCTH
nepuoja Majblx KojleOaHUH rpy3a Ha HUTH OT JUIMHBI HUTU U
Macchl rpysa. MccnenoBanye nepeMeHHOro ToKa B LIENIH U3
IIOCJIEIOBATEIbHO COCIMHEHHBIX KOHICHCATOPA, KaTyIIKU 1
pesucTopa

52

MEXAHNWYECKUE

N SJIEKTPOMAT'HUTHBIE BOJIHbBI

5.2.1

MexaHnuecKkue BOJIHBI, YCIOBUs pacrpocTpadenus. [lepuon.
CxopocTh pacnpocTpaHeHus 1 JyIMHA BOJHEL. [lonepeunsie
Y MIPOJOJIbHBIE BOJIHBI

522

WnTtepdepennus u nudpakins MEXaHUYECKUX BOJIH

523

3Byk. CkopocTb 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa.
TemOp 3ByKa

524

3J'IeKTpOMaF HUTHBIC BOJHBIL. Y CJIOBHUS HU3ITYy4YCHUA
SJICKTPOMArduTHBIX BOJIH. Bianmuas OpHUCHTal A
BCKTOPOB E, Buvs BHCKTpOMaFHHTHOﬁ BOJIHC B BAKYyyMC

525

CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE,
IpesoMIIeHuE, MOJSIpU3anus, AUPpakius, UHTEpPepeHIus.
CKOpOCTb 3IEKTPOMArHUTHBIX BOJIH

5.2.6

[IIxana s3nekTpoMarauTHBIX BOJIH. [IpuMeHeHne
HJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIIMIIBI paANOCBA3U U TeNEBUACHUS. Pannomokamusi.
DJIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpeibl

5.2.8

TexHu4eckue yCcTponCTBa: My3bIKAJIbHBIE NHCTPYMEHTBHI,
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Ko
A NpoBepPsIeMoOro IIpoBepsiemble 371eMEHTHI COAEPKAHUS
pasaeJia
3J1eMeHTAa
yJIbTPa3BYKOBAsI IMArHOCTHKA B TEXHUKE U MEUIIMHE,
panap, paAuonpuEMHHUK, TEIEBU30p, aHTEHHA, Tele(oH,
CBY-neun
OIITUKA
531 [IpamosinHENHOE PaCIPOCTPAHEHHUE CBETA B OJJHOPOJIHOMN
o cpene. JIyu cBera
539 OTtpakeHue cBeTa. 3akoHbl oTpaxkeHus ceera. [loctpoenue
o M300paXKCHHUH B TUIOCKOM 3€pKaJie
533 [Tpenomiienue cBeTa. 3aKOHBI IPETOMIICHUS
h cBeTa. AGCOJIFOTHBIN MMOKa3aTeNb MPETOMICHUS
534 ITonnoe BHyTpeHHee oTpaxenue. IIpenenbHbIi yrou
o MIOJIHOT'O BHYTPEHHET0 OTPAKEHUS
5.3.5 Hucnepcus ceeta. CiiokHbIN cocTaB O6emoro cBera. L[Bet
Colwuparolue u paccenBaroye JUH3bl. TOHKas JIMH3a.
@DOoKyCHOE pacCTOSHUE U ONTUYECKAsi CUJIa TOHKOM JIMH3HI.
5.3.6 [TocTpoenue n3o0paxeHui B COOMPAOIINX U
pacceuBaromux JinH3ax. @opmysa TOHKOH JIMH3bI.
53 YBenuueHue, 1aBaeMoe JIMH301
5.3.7 [Ipenensl TPUMEHUMOCTH T€OMETPUUECKON OTITUKHU
WnTepdepenius ceeta. KorepeHTHbIE HCTOYHUKU. Y CIIOBUS
538 HaOJI0/IEHUSI MAKCUMYMOB U MUHUMYMOB B
e UHTEPPEPEHIIMOHHON KapTUHE OT ABYX CHH(A3HBIX
KOT€PEHTHBIX UICTOUHUKOB
Hudpaxus ceera. AudpakuronHas pemeTka. Y caoBue
539 HaOII0/IEHUS TTIABHBIX MAaKCUMYMOB TIPH MaICHUN
MOHOXPOMaTHUYECKOT0 CBETa Ha JUPPAKIIMNOHHYIO PEIIETKY
5.3.10 [Tonspusanus ceera
TexHu4eckue yCTpoicTBa: 04Ky, JIyma, (hoToanmnapar,
5.3.11 IIPOCKILMOHHBIN aIapar, MUKPOCKOII, TEJIECKOI,
BOJIOKOHHAS! ONTHKA, TU(PpaKIIMOHHAS pEeHIETKA, OJISIPOH L
[TpakTueckue paboTsl. I3MepeHue mokaszarens
5.3.12 npenomiieHus. Mcecnenoanue cBoicTB n3o00pakeHuil B
nuH3ax. Habmonenue aucnepcun cBera
DJIEMEHTBI CrnenuanbHoil Teopur OTHOCUTEIbHOCTH
['paHu1Ibl TPUMEHUMOCTH KJIACCUYECKON MEXaHUKHU.
6.1 [Toctynatel TeOpUM OTHOCUTENBHOCTH: UHBAPUAHTHOCTh
' MOJAYJISl CKOPOCTH CBETA B BaKyyMe, IPUHITUI
OTHOCUTEIIbHOCTH DWHILTEHA
6
6.2 OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/IJIEeHHE BPEMEHU
' Y COKpAIICHUE JJTNHBI
6.3 DHeprusi U UMITYJIbC CBOOOTHOM YaCTHUIIbI
6.4 CBsI3b MacChI C HEPTHEN U UMITYJIbCOM CBOOOTHOM
) YACTHUIIbl. DHEPTHUS MMOKOsI CBOOOTHON YaCTHIIBI
7 KBAHTOBA ®U3MKA
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A NpoBepsieMoro IIpoBepsiemble 3JIeMeHTHI COIeP:KAHUS
pazjaena
3J1eMeHTAa
2JIEMEHTBEI KBAHTOBOU OIITUKN
71.1 ®otonsl. opmyna [Inanka cBsi3u s3Heprun (HOTOHA € €To
o 4aCTOTON. DHEPrus ¥ UMIYJIbe PoToHa
OtxkpeiTHE U HccnenoBanue Gporodpdexra. OnbITh
7.1.2
A.T". CroneroBa. 3akoHsI porodddexra
7.1 713 VYpaBuenue DitHmrelina s Gororddexra. «KpacHas
o rpanuna» Gorodddexra
7.1.4 Hasnenue ceera. OnwiTel [1.H. JIeOenena
7.1.5 XHUMHYECKOE JEICTBUE CBETA
716 TexHuueckue ycTpoicTBa: (OTOINEMEHT, GOTOAATUHUK,
o COJIHEYHast OaTapesi, CBETOIUO]T
CTPOEHUE ATOMA
Monens aroma Tomcona. OnbiTel Pesepdopaa o
7.2.1 UCCJIEIOBaHUIO CTpoeHUs aToMa. [lmanerapHast Mozens
aToma
[Toctrynartel bopa. M3nydyenue u nornomienue GOTOHOB MpU
7.2.2 IIepPEX0/Ie aTOMa C OJJHOTO YPOBHS SHEPTUU HA JPYTOH.
Bunel criektpoB. CiekTp ypoBHEH SHEpruu aTomMa BOAOPOIa
7.2 BonnoBeie cBoiicTBa yactul. BonHel ne bpoins.
7.2.3 Kopnyckynspao-BonHoBo# ayanusm. Judpakuus
AJIEKTPOHOB Ha KpUCTaJLIax
724 CnoHTaHHOE M BBIHYKJIEHHOE U3JIy4Y€HHUE. Y CTPONCTBO U
- IPUHLIMI pabOoTHI J1a3epa
725 TexHu4eckue yCTpoONCTBA: CIIEKTPAJIBHBIN aHAIN3
o (criekTpockoI), a3ep, KBAHTOBbIM KOMIBIOTED
7.2.6 [IpakTuueckue pabotsl. HabmrogeHue IMHEHYaToro cnekrpa
ATOMHOE AJ1PO
731 MeTtop1 HaOJIIOIEHUS M pETHCTPAIK 3JIEMEHTAPHBIX
e JaCTHII
OTtkpeiTHe paguoaktTuBHOCTH. OnbITH Pezepdopaa mo
730 OIPEEIIEHUIO COCTaBA PaJIMOAKTUBHOTO U3ITyUCHHUS.
h CaoiicTBa anbda-, 0era-, raMMa-u3nydeHus. Brnusaue
pPaOaKTUBHOCTH Ha )KHBBIE OPTAHU3MBI
OTtkpbITHE TPOTOHA U HEMTpoHa. HyknoHHas Mmonens sapa
73 7.3.3 I'eitzen0epra — MBanenko. 3apsaa sapa. MaccoBoe 4nciio
sapa. 3oTomnsl
734 Anbda-pacnaa. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacna.
h ["'amma-n3nydenune. 3aKOH paauoakTUBHOIO pacnajaa
735 OHeprus cBsI3M HyKJIOHOB B sijpe. SnepHble cuibl. Jledext
e Maccsl A1pa
7.3.6 Snepuble peakuuu. [lenenvie u CUHTE3 sAEp
737 SAnepusrii peaktop. Tepmosnepusiit cuares. [IpobneMs! u

MEePCIEKTUBBI AJIEPHON SHEPTETHKU. DKOJIOTHUECKUE




Kon

Ko
A NpoBepPsIeMoOro IIpoBepsiemble 371eMEHTHI COAEPKAHUS
pasaeJia
3J1eMeHTAa
ACIIEKTHI S AEPHON dJHEPIETUKHU
738 DneMeHTapHble yacTulibl. OTKPBITHE TO3UTPOHA.
e OyHIaMEHTAIbHBIE B3aUMOAECHCTBUS
73.9 TexHuueckue ycTpoicTBa: 103UMETp, KamMepa Buinbcona,
" SJICPHBINA peakTop, aToMHasi bomba
7310 [TpakTueckue padoTsl. MccnenoBanue TpekoB yacTuil (o
o rOTOBBIM (poTorpadusim)
OJIEMEHTBI ACTPODOU3NKU
31 Bun 3Bé3aH0r0 Heba. Co3Be3nus, pKue 3BE3/IbI, TIAHETHI,
' UX BUIUMOE JIBUOKECHUE
Conneunas cucrema. [inanersl 3emHol rpynmnsl. [InaneTs-
8.2 TUTAHTBl U UX CITyTHUKH, KapJIMKOBBIE IJIaHEThl. MaJbie
Tena CoIHEUHOM cucTeMBI
8.3 Comnnne, potochepa u atmochepa. CorHeUHAST AKTHBHOCTH
8.4 Uctounuk sueprun CosHia v 3BE311
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETUMOCTb,
paauyc, TeMiiepaTypa, uX B3auMocBs3b. /luarpaMmma
8.5 «CTIEKTPAJIbHBIN KJIACC — CBETUMOCTBY. 3BE3/1bI TJIABHOU
MIOCJIEI0BATEIbHOCTH. 3AaBUCUMOCTh «Macca — CBETUMOCThY
JUISL 3BE3]T TJIABHOM 1OCIJIEJ0BATEIbHOCTH
8 Bnytpennee ctpoenue 38€31. COBpeMEHHbIE IPEICTABICHUS
8.6 0 MPOUCXOXKIECHUH U HBONIOIMU CoHIIA U 3BE3/1. DTarbl
JKU3HU 3BE3]
Mnneunsiii [IyTs — Hamia [Nanaktuka. CupansHas CTpYKTypa
3.7 ["anakTukuy, pacnpeneneHue 3831, ra3a v nbuid. [lonoxenue
' u aexenue Connna B [Nanaktuke. [Tnockas u chepudeckas
nojacuctemsl ["anakTuku
38 Tunsl ranakTuk. PagroranakTuku v kBazapbl. YEpHbIE IbIPHI
' B fAJIpax rajgakTUK
Bcenennas. Pacummpenne Beenennoit. 3akon Xab0ma.
3.9 Paz6eranue ranaktuk. Bozpact u paanyc Beenennoit,
' Teopus bonbiioro B3psiBa. Mozens «ropsiueit BeeneHHON.
PenukToBOE M3iydeHue
210 Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnpie npo0i1eMbl aCTpOHOMHUHU




YUYEBHO-METO/INYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MNPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYUEHUKA

o Ousuka, 10 xmacc/ Msakumes [.5., byxosueB b.b., Corckuit H.H. non penakuueit
[TapdentpeBoit H.A., Akimmoneproe oomiectBo «M3narenbcTBo «IIpocBemnieHuey

o @msuka, 11 kmacc/ Mskumes ['.J1., bByxosues b.b., Hapyrua B.M. non penakuueit
[TapdentbeBoit H.A., Akinoneproe obmectBo «M3natenscTBo «IIpocBerieHue.

METOAUYECKHUE MATEPHAJIBI J1JIS1 YUUTEJIA

» ®usuka, 10 xmace/ KacesiHoB B.A., O0miecTBO ¢ OrpaHUYCHHONW OTBETCTBEHHOCTHIO
«IPODAy; Axnnoneproe odmectBo «M3natenbcTBo «IIpocBemieHuey

» @usuka, 11 xmace/ KacesinoB B.A., O0mecTBO ¢ OrpaHUYCHHONW OTBETCTBEHHOCTHIO
«IPODAy; Axninoneproe odmectBo «M3narenbcTBo «IIpocBemnieHuey
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