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1. ITosicHuTeabLHAS 3alIMCKA.

1.1. HopMaTHBHO-paBOBbIE JOKYMEHTbI, HA OCHOBAHMHU KOTOPLIX pa3padoTaHa
pabouasi nporpamma

Pabouas mporpamma o ¢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 cpegnero 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, [Tpukaza MunuctepcTBa npocpenierus: Poccuiickoit @enepanuu ot 22 urons 2026
r. N 436 «O0 yTBepx)aeHUN (eAepaTbHOrO MepeyHsl yUeOHNUKOB, JOMYIIEHHBIX K MCIOJIb30BAHUIO
OpU  peanu3ali HMMEIOIIUX TOCYJAapCTBEHHYIO aKKpEIUTAIMI0 O00pa30BaTelIbHBIX MpPOrpamMm
HA4yaJbHOrO OOILEro, OCHOBHOIO OOIIEro, cpeaHero oouero oOpa3oBaHMsI OpraHU3alUsIMHU,
OCYUIECTBISIOIMMU  00pa30BaTEIbHYIO JIEATENbHOCTh, M YCTAHOBJICHHUH MPEAETHHOTO CpOKa
WCIIOJIb30BAaHUSI UCKIIOYCHHBIX YYCOHUKOB W pa3pabOTaHHBIX B KOMIUICKTE C HHMH YYEOHBIX
OCOOHIT».

S. ITucekma MunucrepctBa npocsenienust Poccuiickoit @enepanun ot 21.02.2023 Ne
AB- 800/03 «O6 obecnieueHnr y4eOHBIMU U3TAHUSIMID.
6. [Tpuxaza Munucrepcta oopasoBanust U Hayku P® ot 9 utons 2016 r. Ne 699 «O6

YTBEPKIACHUM TEPEUYHsl OpTraHu3alliid, OCYIIECTBISIONIMX BBIMYCK Y4YeOHBIX MOCOOMil, KOTOpHIE
JIOTIYCKAlOTCS K MCIIOJIb30BAHMIO MPU PEATU3alUU MUMEIOIIMX T'OCYIapCTBEHHYIO aKKpeIUTalHIo
0o0pa3oBaTeNbHbIX MPOrpaMM HayalbHOTO OOIIETr0, OCHOBHOTO OOILEro, CpeaHero OoOIIero
00pazoBaHUs.

7. Canurapubix npasun  CII  2.4.3648-20 «CaHuUTapHO-3MUIEMUOIOTHYECKHE
TpeOOBaHUS K OpraHu3alusM BOCHUTAaHHUS U OOYYEHHMs, OTAbIXa U O3JOPOBIIEHUS AETed U
MOJIOZIEKN», YTBEPKIECHHBIX MOCTAaHOBJIEHHWEM [J1IaBHOrO roCcyJapCTBEHHOIO CAHMTApHOrO Bpaua
Poccutiickoit @enepannu ot 28.09.2020 Ne 28 (manee — CIT 2.4.3648-20).

8. Cannrapssix npasui 1 HopM CanlluH 1.2.3685-21 «I'urnenndyeckue HOpMaTUBBI U
TpeOoBaHus K oOecrieueHnio 0e30nacHOCTH U (W) Oe3BPEIHOCTH ISl YeloBeKa (PakToOpoB cpeibl
oOuTaHus», yrBepxaeHHbIX [locTaHoBiIeHneM [ 1aBHOro rocy1apcTBEHHOIO CAaHUTAapHOro Bpaya PO
ot 28.01.2021 Ne 2 (nanee-Canllun 1.2.3685-21).

9. VYceraBa HOY «Yacthas mikona «B3maxy.

10. OcHOBHOHM 00pa3oBaTeNbHONW MPOTPaMMBI OCHOBHOTO o0rmiero obpaszoBanusi HOY
«YactHas mkona «B3max», npunsroi pemenueM Ilegarornueckoro coera HOY «YacTtHas mikosna
«B3max» (mporoxon Ne 1 ot 28.08.2026) u yTBepkneHHO#N nprka3zom aupekropa ot 28.08.2026 Ne
2-J1.

11. «Ilonoxenuss o ¢Gopmax, MNEPUOAUYHOCTH U TMOPAIKE TEKYILIEro KOHTPOJISA
YCIEBAEMOCTH U MPOMEXYTOYHOM aTTECTAallMU, MOPSAJKE NepeBoja B ciaeayromui kiaacc B HOY
«Ixona «B3max»», npunsaroro pemenuem llemarornueckoro coBera HOVY «lllkoma «B3max»
(mpotokon [Texarorndeckoro cosera ot 28.08.2026 r. Ne 1, npuka3 ot 28.08.2026 r. Ne 2-]1).

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O ITIPEIMETA «®PU3UKA»

[Iporpamma 1o ¢u3uke 06a30BOTO YPOBHS Ha YPOBHE CpPEAHETO OOIIero oO0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJIOKEHMH W TpeOOBaHMN K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
obpazoBarenbHON TporpaMmbl, ipenctaBiieHHbIX B DI'OC COO, a Takxke ¢ yuérom deaepanibHOn
paboueil mporpaMMbl BOCIIUTaHUS U KOHLIENIMH MIPEToiaBaHusl yueOHoro npeamera « Pusuka» B
oOpa3oBaTenbHbIX opranuszauusx Poccuiickoit @enepanuu, pealu3yrOIIUMX OCHOBHbBIE
o0Opa3oBaTesbHbIE TPOTrPAMMBI.

Copepxanue mnporpaMMmbl 1Mo (U3MKE HamNpaBieHO Ha (HOPMHUPOBAHHE €CTECTBEHHO-
Hay4YHOH KapTuHBI MUpa oOyyaromuxcs 10—11 xiaccoB mpu oOydyeHun ux Gu3MKe Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOrO noaxoaa. [IporpamMma no ¢usnke COOTBETCTBYET
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tpeboBanusiM OPI'OC COO k mIaHUPYEMBIM JTUYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3ynbrataM OOydYeHHs, a TaKKe YUYHTHIBAET HEOOXOJUMOCTh peaM3allii MEXKIPEAMETHBIX
CBs3eM (PM3UMKH C €CTeCTBEHHO-HAyUHBIMH Y4YeOHbIMH npeameTamu. B Heil ompexpenstorcs
OCHOBHBIC LIeIM M3yueHHs (M3MKH Ha YpOBHE CpPEAHEro odbmiero odpa3oBaHus, IJIAHUPYEMbIE
pe3yNbTaThl OCBOCHHUSA Kypca (GU3UKHU: JIMYHOCTHBIE, METaNpeIMETHbIE, PeAMETHbIE (Ha 0a30BOM
YPOBHE).

[Iporpamma no u3mMKe BKIOYAET:

. IUTAHUPYEMBIE Pe3yJIbTaThl OCBOCHHS Kypca (U3UKM Ha 0a30BOM ypOBHE, B TOM
YHClie IPEeIMETHBIE Pe3yJIbTaThl 110 TOJaM 00yUYECHHUS;

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

®du3uka Kak HayKa o HarboJiee 00IIMX 3aKOHAX MIPUPO/IbI, BHICTYIIAsl B KAUECTBE yUueOHOIO
npeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CHCTEMY 3HAaHUH 00 OKpY’KaloIleM MHpE.
[konpHBIA Kypc (QHU3UKH — CHCTEeMOOOPa3yroMMid [JIs €CTeCTBEHHO-HAYYHBIX Y4eOHBIX
IPEMETOB, IIOCKOIBKY (PH3NUECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBICHUH, U3y4aeMBbIX
XuMuen, ouosoruei, gusnueckor reorpadueit 1 actpoHomueit. Mcmnonap3oBaHUE W aKTUBHOE
IPUMEHEHNE PU3NYECKUX 3HAHUM OIpeNIeNsIeT XapaKkTep U pa3BUTHE PAa3HOOOPA3HBIX TEXHOJIOT U
B cdepe SHEpPreTUKH, TPAHCHOPTA, OCBOCHHUS KOCMOCA, IMOJYYEHHsS HOBBIX MaTEpHUalOB C
3aJJaHHBIMH CBOMCTBAaMH U APYTuX. M3yueHne GU3NKN BHOCHT OCHOBHOM BKJIaJ] B ((OPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa oOyyarommxcs, B (HOpMHUpPOBaHHE YMEHHIl MPUMEHSTh
HAy4YHBIM METO/1 TO3HAHUSI IPU BBINOJIHEHUN UMHU YUEOHBIX UCCIIEJOBAHUM.

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

Hoes yenocmnocmu. B cOOTBETCTBUM € HEH KypC SBISETCS JIOTHUECKU 3aBEPUIEHHBIM, OH
COJICP’KUT MaTepuaj U3 BCEX pa3/esioB (PU3MKHU, BKIIIOUAET KaK BONPOCH! KJIACCHYECKOM, TaK U
COBPEMEHHOU (PHU3UKH.

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

Hoes eymanumapusayuu. EE peanusanus npeanonaraeT UCIoIb30BaHUE TYMaHUTAPHOTO
noTeHnuana Gu3sn4eckor HaykH, OCMBICIIEHHE CBSI3U pa3BUTHUsS (U3KUKH C Pa3BUTHEM O0ILECTBA, a
TaKXe ¢ MUPOBO33pEHUECKUMH, HPABCTBEHHBIMHU U HKOJIOTHUECKUMHU MPOOJIEMaMHU.

Hoes npuxnaonoii nanpasnennocmu. Kype Gu3nku npeanoaraet 3HakOMCTBO C IIUPOKUM
KPYTrOM TEXHHUUYECKHUX M TEXHOJIOTHYECKUX MPUII0KEHUH U3yUEHHBIX TEOPUM 1 3aKOHOB.

Hoes sxonoeuzayuu peanusyercs MNOCPEICTBOM BBEACHUS DJIEMEHTOB COJEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKkKe 00CyXKIeHHsI TPOOIIeM palliOHAIIBHOTO MTPUPOIOTIONIE30BAHMS U
HKOJIOTMYECKOI 0€3011acHOCTH.

CrepHEBBIMH 3JIEMEHTaMU Kypca (pU3MKH Ha ypoBHE CpeqHero oOmiero oOpa3oBaHUs
ABIIAIOTCA (u3nyeckue Tteopuu ((hopMHUpOBaHHE NPEICTABICHUM O CTPYKTYpE MOCTPOCHHUS
dbusnyeckoil Teopuu, ponu (yHAAMEHTATbHBIX 3aKOHOB U TPUHIMIOB B COBPEMEHHBIX
IPEJICTAaBICHUSX O MPHUPOJIE, IPaHUIAX MPUMEHUMOCTH TEOPUM, ISl ONHCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUN U MPOILIECCOB).

CucTeMHO-esTeTbHOCTHBIN MOAX0/ B Kypce (PM3UKU peann3yeTcs MPEke BCEro 3a CUET
OpraHHu3aIi YKCIEPUMEHTAIbHON NIeATeNbHOCTH oOyuaromuxcs. [ 6a30Boro ypoBHSI Kypca
(GU3UKH — 3TO HCHOJIB30BAHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPHUMEHTOB H
1a00paTOPHBIX pabOT, KOTOphIE B TporpamMme Mo (u3uke OOBEAMHEHBI B OOIIUN CITHCOK
YUEHHUYECKUX MPAaKTUYeCKUX paboT. BeigeneHne B yka3aHHOM IepedHe J1JabopaTOpHBIX padorT,
MPOBOAMMBIX JJII KOHTPOJII M OILIEHKH, OCYIIECTBISETCS YyYacTHHKaMH 00pa3oBaTelIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH MIIaHMPOBAaHMS U OcHaleHHus kabuHera gusuku. [Ipu sTom
oOecrieunBaeTcs OBJIaZieHMEe OOYYaIOIIMMHUCA YMEHHUSMHU MPOBOJUTH KOCBEHHBIE H3MEpEHHS,
UCCIICIOBAaHMUsI 3aBUCHUMOCTEH (U3MYECKUX BEIMYMH M IOCTAHOBKY OIBITOB IO IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.

bonpmoe BHUMaHNTE YACTACTCA PCIICHUIO paC‘—IéTHBIX 1 KaAaYCCTBCHHBIX 3a/1ad4. HpH 9TOM
JJIs paC‘{éTHBIX 3ala4 IPpUOPUTCTOM ABJIAOTCA 3a/la4r C IBHO 3aJlaHHOM (bPIBH‘-ICCKOfI MOZACJIBIO,
IMMO3BOJIAIOIIUE MPUMEHATH U3YUCHHBIC 3aKOHBI U 3aKOHOMCPHOCTH KaK U3 OAHOTO pasacia Kypca,



TaK M UHTETPUPYs 3HAHMA U3 pa3HbIX pas3fenoB. s KayecTBEHHBIX 3aJady MNPUOPUTETOM
SBIIIOTCS 3aJaHMsg Ha OOBSCHEHHWE TMPOTEKaHUs (PHU3MUECKUX SBICHUH M TPOIECCOB B
OKpY’Karolle >XKu3HU, TpeOyrolue BblOOpa (PU3MYECKOH MOJAENM A CUTyalUud HpPaKTUKO-
OPUEHTUPOBAHHOT'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu PI'OC COO k MaTepualIbHO-TEXHHYECKOMY
obecrieyeHnI0 yueOHOro mporiecca 6a30BbIi ypOBEHb Kypca (PU3UKH Ha YPOBHE CPETHETO OOIIETO
00pa30BaHUs JIOJIKEH M3ydaThCsl B YCIOBHAX IPEIMETHOro KaOuHeTa (PU3MKHU WK B YCIOBUAX
MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAyYyHOro IMKiIa. B xaOunere ¢u3uku

JOJKHO OBITH HE00X0ANMOE JIAbOpaTOpHOE 00OPYOBAHUE Ul BBIIOJIHEHHS YKa3aHHbBIX B
nporpaMme 1o (Gpu3nKe yYeHHYECKHX MPAKTHUECKUX PadOT U IEMOHCTPALMOHHOE 000PYIOBaHHE.
JleMoHCcTpanroHHoe 000py0BaHue HOpMUPYETCS B COOTBETCTBUM C IPUHIUIIOM
MUHUMAaJIbHOM OCTaTOYHOCTH M OOECIEYMBAET ITOCTAHOBKY IEPEUYMUCICHHBIX B IIPOrpaMMe I10
(Gu3uKe KIHOYEBbIX JEMOHCTpALMH Ui UCCIEA0BAaHMs M3yYaeMbIX SBJICHUH U IPOLIECCOB,
IMIIUPHUYECKUX U (PyHIaMEHTATbHBIX 3aKOHOB, X TEXHUYECKUX PUMEHEHUH.

JIabopaTtopHoe 00Opy0OBaHHE JUIsl YUEHHMUECKUX NPAaKTUYECKUX padoT (opmupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB U OOecleuuBaeTcsi B pacuére OAHOr0 KOMIUIEKTa Ha JIBYX
oOyuaromuxcs. TemaTuyeckue KOMIUIEKTbI J1a00opaTOpPHOTO OOOpYJOBaHUS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILUIEKCHOM HMCIOJIb30BAaHUHM AHAJOTOBBIX W HU(POBBIX MPUOOPOB, a TaKXKe
KOMITbIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE LU(POBBIX J1AOOPATOPHil.

OCHOBHBIMU LIETSIMH W3y4eHUs (PU3HKH B 00IIeM 00pa30BaHHUHU SBISIFOTCS:

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

. pasBUTHE IPEJCTABICHUH O HAyYHOM METO/e MO3HaHUA U (HOpMUpPOBaHHE
HCCJIE0BATEIBCKOrO OTHOUIEHUS K OKPYKAIOLIUM SIBJICHUSM;

. (dbopMHpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3yueHHsi OCHOB
CTPOCHUS MaTepuu U PyHTaMEHTAIBHBIX 3aKOHOB (PU3HKH;

. (dopmHpoBaHHEe YMEHUN OOBSACHATH SABJICHUS C MCIIOJIb30BAaHUEM (PU3UUECKUX
3HAHUHM U HAYYHBIX JOKA3aTEIIbCTB;

. dbopMupOBaHHE TPEACTABICHUNH O poau (U3UMKKM [ pa3BUTUA  JIPYTHX

€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTukeHHe 3TUX Lielded oOecredyrBaeTCsl PEelIeHHEM CIEAYIOLMX 3a/1ad B Ipolecce
U3y4eHHs Kypca GU3UKU Ha yPOBHE CPEAHEro O0IIero oopa3oBaHMs:

. IpUOOpETEeHNE CHUCTEMBbl 3HAHUNW 00 OOmMMX (QU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHSIX, BKIIOUAsT MEXaHUKY, MOJIEKYJISIPHYIO (DU3UKY, SJIEKTPOJUHAMUKY, KBAHTOBYIO
(GU3KKY U 3JIEMEHTBI aCTPOPU3UKH;

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

° OCBOCHHE CIIOCO0OB peuieHusd pa3JIMYHBIX 3aJla4 C SABHO 3aJlaHHOH (1)PI3I/I‘I€CK01>1
MOZACIIbIO, 3aJdad, I[IoApasyMeBarOmuXx CaMOCTOATCIIBHOC CO3AaHNC (1)I/I3I/I‘~IGCKOI\/'I MOJACIIH,
aJIeKBaTHOM YCJIOBUAM 3a/1a4u;

° ITIOHMMaHHEC q)nanecxnx OCHOB Y IIPHUHIHMIIOB )I@ﬁCTBHS[ TEXHUYCCKUX yCTpOfICTB
N TCXHOJIOTHYCCKUX MPOUCCCOB, UX BIUAHUA Ha OKPYIKAIOLIYIO CPEAY,
° OBJIAZICHUC METOJaMH  CaMOCTOATCIBHOI0 INNIAHUPOBAHUA W MPOBCIACHUSA

(¢u3MUeCKUX OSKCIEPHUMEHTOB, aHaJlW3a W HUHTEpHpeTanuud WHPOPMALUHU, OIpeaesIeHUs
JIOCTOBEPHOCTH IMOJTyYEHHOTO PEe3yJIbTaTa;

. CO3/laHUE YCJIOBUM JUId pa3BUTUS yMEHUH MPOEKTHO-HCCIIEeI0BaTEIbCKOH,
TBOPYECKOM IESATEIBHOCTH.

MecTo u poab npeaMera B y4eOHOM IJIaHe (KOJIN4YeCTBO y4eOHBIX 4Yac0B, HA KOTOPOe
paccuMTaHa padouyasi MporpaMMa B COOTBETCTBHM C Y4eOHBIM ILIAHOM, KaJeHJAAPHBIM
y4eOHBIM rpa)uKoMm).

B ydeOHOM miane cpemnero obmero odpazoBanus npeameT «DPu3nkay 6a30BOTO YPOBHS
BXOJIUT B COCTaB MpPeMETHON 001acTu «EcTecTBEeHHO-HAyYHBIE TPEAMETHIY.

Ha wn3ydenne ¢usumku (0a30BBI YyPOBEHB) Ha yPOBHE CpPEIHEro OOIIEro oOpa3oBaHUS
orBoautcs 136 yacos: B 10 kiacce — 68 yacoB (2 waca B Hezeno), B 11 kitacce — 68 vacos (2 vaca



B HEJIEITIO).

[Ipeniaraemslii B mporpamme 1o GU3uKe nepeyeHb J1a00paTOPHbIX U MPAKTHUECKUX PadoT
SBIISIETCSI PEKOMEHJIOBAHHBIM, YYUTENb JENacT BBHIOOp MPOBENCHUS JTa0OPAaTOPHBIX PabOT H
OTIBITOB C YY4ETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00YYaroIuXCs.

2. COAJEP) KAHUME OBYYEHUSA

10 KJIACC

Pasnen 1. ®u3nka u MeToAbl HAYYHOT0 O3HAHUA

®usuka — Hayka o npupozae. Haydnsle MeTonpl MO3HaHUA OKpysKarouero mupa. Poib
9KCHEPUMEHTA U TEOPUH B IIPOLECcCe MO3HAHUS IPUPOJIbl. DKCIEPUMEHT B (PU3HUKE.

MonenupoBanue (HU3NYECKUX SIBICHUHA U npoueccoB. Hayunsle runoressl. Ousndeckue
3aKOHBI M TEOPHHU. |"paHUIbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpMHIIMI COOTBETCTBHUS.

Ponb 1 MecTo pus3uku B HOpMUPOBAHHM COBPEMEHHON HAyYHOW KapTHHBI MHpPA, B
IIPAKTUYECKOMN AEATEIbHOCTH JIFOJIEH.

Jlemoncmpayuu
AHaJIoroBbIe M IU(PPOBBIC U3MEPUTEIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe nBHKeHHE. OTHOCHTEIIBHOCTh MEXAaHMYECKOro JBuWKeHus. Cucrema
orcuéra. Tpaekropus.

[lepemerienue, CKOPOCTh (CpPelHSSI CKOPOCTb, MTHOBEHHAs CKOPOCTb) U YCKOPEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMU Ha OCHU CHUCTeMbl KoopauHaT. ClOXeHue MnepeMenieHui u
CJI0’KE€HUE CKOPOCTEH.

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

CBobOogHOE ajieHre. Y CKOpEHUE CBOOOTHOTO TIAICHHUS.

KpuBonuuelinoe nBukeHue. JIBWKeHHME MATEepUaIbHOM TOYKM IO OKPYXHOCTH C
MTOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JIMHEWHAs! CKOPOCTh. [lepnon u yacrora
oOpartenus. LleHTpocTpeMUTENIEHOE YCKOPEHHUE.

TexHudeckue yCTpONCTBA W TPAKTUYECKOE TMPUMEHEHHUE: CIHIOMETpP, JIBIKCHHE
CHapsJ0B, LIEIHbIE U PEMEHHBIE MTEpEAauH.

Jlemoncmpayuu

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

[IpeoOpa3oBanue ABMKEHHUM C UCTIOJIB30BAaHUEM MPOCTHIX MEXAaHU3MOB.

ITaneHue Ten B BO3AyXe U B pPa3peKEHHOM IPOCTPAHCTBE.

Habntoienue nBrxeHus Tena, OpoleHHOro Mo/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenue yckopeHHst CBOOOIHOTO MaACHUs.

Hamnpasnenue ckopocty pu ABHKEHUH 1O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol

N3yueHne HepaBHOMEPHOTO JIBUKEHHUSI C LETIBIO ONPEIEIECHUS MTHOBEHHON CKOPOCTH.
HccnenoBanue  COOTHOLICHUS ~ MEXAY  NYTAMH, [POHIACHHBIMM  TEJIOM  3a

MOCJIEIOBATENIbHBIE PABHBIE MPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JIBH)KEHUU C
Ha4yaJbHOW CKOPOCTBIO, PABHOW HYIJIIO.

N3yueHne nBUKEHN IApUKa B BI3KOW KUIKOCTH.

W3ydenune qBUKEHUS Teja, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpunuun otHocutensHOCTH ["anmies. [1epseiii 3akoH HeroToHa. MHepLMaibHbIE CHCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunnun cynepnosunuu cwi. Bropoi 3akon HeroToHa 1uis
MaTepuanbHOU TOUKHU. Tpernii 3akoH HprOTOHA JUIsl MaTepranbHbIX TOYEK.

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

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

Tpenne. Buasl Tpenus (1mokos, ckoiyibkeHus, kauenus). Cuna tperus. Cyxoe TpeHue.



Cwta TpeHHs CKOJIBXKEHUS U cuia TpeHus nokos. Koaddunument tpenns. Cuna conpoTHBICHUS
MIPU JABM>KCHUH TeJla B KUIAKOCTH WM ra3e.

[TocTynarenbHOE U BpaliareibHOE ABHKEHUE a0COTIOTHO TBEPIOTO TEa.

MoMeHT cuJibl OTHOCUTENIbHO ocu BpamieHus. [lmedo cuibl. YciioBUs paBHOBeCHs
TBEPJIOTO TENA.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: MOJAIIUMHUKY, JIBUKCHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBrieHrEe UHEPIUU.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIMUX TE.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnosxeHue Cuil.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT jAeopmarium.

HesecomocTs. Bec Tena npu yckopeHHOM MoIbEME U TTaJCHUH.

CpaBHeHHE CHIT TPEHUS TIOKOSI, KAUSHHS M CKOJIb)KEHUS.

VYcnoBust paBHOBeCHsT TBEPOTO Tesia. Buibl paBHOBECHSI.

Vuenuueckuii sxcnepumenm, 1abopamophvie pabomol

Nzyyenue nBuxenust Opycka o HaKJIOHHOM IIIOCKOCTH.

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

UccnenoBanue ycnoBuit paBHOBECHS TBEPAOTO TEJa, HUMEIOIIET0 OCh BPAILICHHUS.

Tema 3. 3aKkoHbl COXpaHeHUus 8 MexXaHuKe

Nmmynbc MmaTepralibHON TOYKH (TeJa), CACTEMbI MaTepUAIbHBIX TOUEK. MIMITylIbC CUITBI 1
M3MEHEHHE UMITYyJIbca Teja. 3aKOH COXpaHEHUs UMITyJibca. PeakTuBHOE IBHKEHUE.

Pabora cuiibl. MOIIHOCTE CHJIBI.

Kunerndeckass sHeprusi MarepuaibHON TOYkH. TeopemMa 00 M3MEHEHMHM KHHETHYECKOM
SHEPTUH.

[lorenumansHas oHeprus. [loTeHumanpHas dSHeprus yopyro AeQopMHUPOBAHHOM
npy>xunbl. [loTeHIManbHast SHEPrus Tena BOJU3H MOBEPXHOCTH 3EMITH.

[ToTeHnnanpHble U HEMOTEHIUATbHBIE CUIBL. CBs3b pabOThl HEMOTEHIMATBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJ. 3aKOH COXpaHEHHUs MEXaHUYECKON YHEPTHUH.

Yipyrue u Heynpyrue CTOJIKHOBEHHS.

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

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

[lepexoa moTeHIMATBLHON SHEPTUN B KHHETUUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomoi

N3ydenune abCOMIOTHO HEYIIPYTOro yaapa ¢ MOMOIIbIO JIBYX OJUHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBs3u paboOThI CHIIBI ¢ U3MEHEHHEM MEXaHMUYECKOW YHEpruu Tesa Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO JKIyTa.

Pa3gen 3. MoJjiekyasipHasi puznka u TepMOANHAMHUKA

Tema 1. Ocnogbl MoNEKyAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE MOJIO’KEHUS] MOJIEKYJISIPHO-KHUHETUYECKON TEOPUH U X ONBITHOE 000CHOBAHHUE.
Bpoynosckoe nsmxkenue. Auddysus. Xapakrep NBUKEHHUS U B3aUMOACHCTBHSI YaCTHUI] BEIIECTBA.
Monenu cTpoeHus ra3oB, JKUIKOCTEH U TBEPABIX TN U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE
THX Mojenei. Macca u pasmepsl Mmosekyil. KonnuectBo Beniectsa. [locrossHHas ABoranpo.

TenmoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkana remneparyp Llenbcusi.

Monens uaeanbHOro raza. OCHOBHOE ypaBHEHHME MOJIEKYJISIPHO-KMHETUYECKOW TEOpUHU
uaeanpHoro rasza. AOCONIOTHas TeMmIeparypa Kak Mepa cpeiHed KHHETHYeCKOW SHEepruu
TEIUIOBOTO ABMKEHNU yacTul rasa. [llkana temneparyp KenbBuHa. I'a30Bbie 3aKk0HbI. Y paBHEHUE
MenneneeBa—Kianeitpona. 3akon Jlanbrona. M3ompoiiecchl B UACaIbHOM Ta3e ¢ MOCTOSHHBIM



KOJIMUECTBOM BellecTBa. ['paduyeckoe MpeacTaBieHUE H30MPOIECCOB: HM30TEpMa, H30X0pa,
n3obapa.

TexHnuyeckue ycTpoiicTBa U MPaKTHUYECKOE MPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, 10Ka3bIBAOIINE JUCKPETHOE CTPOCHHE BellecTBa, (poTorpaguu MojeKy1
OPraHUYEeCKUX COCIUHECHUM.

OnpiThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JIBUKCHHUS.

Moaens onbita TepHa.

OnbIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHUS.

Mopenb, HUTIOCTPUPYIOLIAs IPUPOLY 1aBJICHUS ra3a Ha CTEHKH COCYa.

OnbIThI, WITIOCTPUPYIOLINE YPAaBHEHNUE COCTOSIHUS UJICAIBHOTO Ta3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

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

HccenenoBanue 3aBUCUMOCTH MEXKy ITapaMeTpaMu COCTOSIHUSL pa3pEKEHHOTO Iasa.

Tema 2. Ochogbl mepmoounamuku

TepmonnHamuyeckasi cucremMa. BHYTpeHHss dHeprus TEpMOAMHAMMUYECKON CHCTEMBI U
crocoObl e€ n3MeHeHus. KonnuecTBo TerioTel U padboTa. BHYTpeHHSs SHEpPrHsl 0JHOATOMHOTO
MJICAIBHOTO Ta3a. Buapl Teruionepenayu: TeIIonpoOBOAHOCTb, KOHBEKIMS, U3IydeHUe. Y JebHast
TEIJI0EMKOCTh BelecTBa. KoauyecTBo TEIIOTHI pU TEIUIonepeaaye.

[lonsatne 006 agmabatHoM mpouecce. llepBbiii 3akoH TepMoauMHAMUKU. lIpumeHneHue
MEPBOIo 3aKOHA TEPMOJAMHAMUKH K H3orpoueccam. ['paduueckas naTeprperanus paboTs rasa.

BTopoii 3akon Tepmoaunamuku. HeoOpaTuMOCTh MPOIECCOB B MPUPOJIE.

TennoBsie MamuHbl. [IpuHIUTBL HeHCcTBUS TEMIOBbIX MamuH. [IpeoOpa3oBanus YHEPrUH
B TEIUIOBBIX MammHax. Koad¢umnuent nonesnoro aeicTBus TemmoBoi Mammuel. [ukn KapHo u
ero K03 PUIMEHT MOJIE3HOTO ASHCTBHSI. DKOJIOTUUYECKHE TPOOIEMbI TEILNIOIHEPTETUKH.

TexHuyeckue ycTpoiiCTBa U MPAKTUYECKOE NMPHUMEHEHUE: ABUTaTelb BHYTPEHHEIrO
CropaHusi, OITOBON XOJIOWIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

V3MeHeHMe BHYTpEHHEH SHEpruM Teja MpH COBEpIICHUWH paboThl: BBUIET NMPOOKU M3
OyTBUIKHY MO AEMCTBUEM CKATOTO BO3/yXa, HarpeBaHue 3(upa B 1aTyHHOU TpyOKe MyTEM TpEHUS
(BMJ1€OJEMOHCTpALIHS).

N3meHeHre BHyTpeHHEH 3HEpTruu (TemrepaTypsl) Tela Ipy TeIuionepeaaye.

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

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

Yuenuueckuii sxcnepumenm, rabopamopHuie pabomoi

N3mepenne yaenbHOu TEeI0EMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeutecmea. Pazoevie nepexoovt

[TapooOpazoBanue u koHaeHcanus. Mcmapenue wu  kuneHue. AOcomOTHasE U
OTHOCHTEJIbHAS BJIAXXHOCTb BO3yxa. HachlmeHHbIi nap. Y aenbHas TemioTra nmapooOpa3oBaHusl.
3aBUCHUMOCTh TEMIIEPATyphl KUIIEHUS OT JaBJICHHUS.

Tsépnoe teno. Kpucrammmueckue u amopQHblie Tena. AHU30TPONHS CBOMCTB KPUCTAJIIOB.
Kunkue kpucramibsl. CoBpemeHHble Marepuansl. [lmaBnenne wm Kpuctammsanus. Y IeiapHas
TeruioTa miasieHus. Cyonumarus.

YpaBHeHHE TEMI0BOro OajgaHca.

TexHuyeckue ycTpoicTBa M IPAKTUYECKOE MPUMEHEHHE: TMTPOMETP U IICUXPOMETP,
KaJIOpUMETP, TEXHOJIOTUH TIOJyUEHUsI COBPEMEHHBIX MaTepHaIOB, B TOM UHCJIe HAHOMATEPHAJIOB,
Y HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX M1APOB.

Kunenue npy noHM>KEHHOM JIaBJICHUH.

Crioco0bl U3MepeHus BIaKHOCTH.

Habnoienne HarpeBaHus U MJIaBJICHUS KPUCTAINTMYECKOTO BELIECTBA.

JleMOHCTpanys KpUCTaJlIoB.



Yuenuueckuii s3xcnepumenm, 1abopamopusie padbomol
N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3AYyXa.

Pazjnen 4. dnexkTpoauHaMmmuka

Tema 1. Inexkmpocmamuxa

OnexTpuzauus Tel. OJEKTpUYECKUM 3apsan. JlBa BuAa DIIEKTPUYECKUX 3apsOB.
[IpoBOIHUKY, TUATIEKTPUKH U TIOJYIIPOBOJIHUKH. 3aKOH COXPAHEHUS JJIEKTPUUECKOTO0 3apsiaa.

B3aumoneiictBue 3apsaoB. 3akoH Kynona. TodeuHblil 3J€KTpUYECKHM — 3apsi.
Onektpuueckoe mnoje. Hanpsok€HHoOCTe 3nekTpuueckoro mnoiid. IlpuHnun cynepnosuuuu
NEKTPUYECKUX MOJIEH. JINHUM HANIPSYKEHHOCTH 3JIEKTPUYECKOIO MOJIS.

PabGora cun onekrtpocratuueckoro mons. [lorenmuman. Pa3HocTh NOTEHIMANOB.
[TpoBOAHMKY U AUBIEKTPUKHU B 3JIEKTPOCTATUUECKOM M0J1€. JAU3aeKTpuueckas NpOHULAEMOCTb.

OnektpoéMmkocTh. KonaeHcarop. DneKTpoEMKOCTh IUIOCKOTO KOHJEHCATopa. DHeprus
3apsKEHHOI0 KOHJIEHCATOPA.

TexHuueckue ycTpoilCTBa M NPAKTUYECKOE IMPUMEHEHHUE: 3JIEKTPOCKOIN, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3eMJICHHE AJIEKTPOIPHOOPOB, KOHACHCATOP, KOIMHPOBAIHHBIN
anmnapar, CTpyHHBIN PUHTED.

Jlemoncmpayuu

VY CTpoiCTBO U IPUHIUIT ACHCTBUSA 3IEKTPOMETPA.

B3aunmopeiicTBre HadIEKTPU30BAHHBIX TE.

DIEeKTPUYECKOE MOJIE 3apSKEHHBIX Tell.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I1OJIE.

DNeKTpocTaTUYECKas 3allluTa.

JIMBIIEKTPUKHU B 3JIEKTPOCTATUUECKOM I10JIE.

3aBUCUMOCTb  JJIEKTPOEMKOCTU IUIOCKOIO KOHJAEHCaTopa OT IUIOMIAJM IUIaCTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHJIeHcaTopa.

Yuenuueckuii s3xcnepumenm, 1abopamopsie pabomol

N3mepenne 31eKTpoEMKOCTH KOHAEHCATOpa.

Tema 2. ITocmoannsiit 2n1exkmpuueckuii moxk. Toxu 6 paznuunsix cpedax

DNEeKTpUUECKUN TOK. Y CIIOBUS CYIIECTBOBAHMS JIEKTPUUYECKOr0 ToKa. VICTOUHMKHN TOKa.
Cuiia Toka. ITocTOSHHBIN TOK.

Hanpsokenune. 3akon Oma Juist yyacTka Hemnu.

DnexTpuyeckoe COIIPOTUBIICHUE. Y nensHoe COIIPOTUBIICHUE BEIIECTBA.
ITocnenoBarenpHOE, MapauIeNbHOE, CMEIIAHHOE COETMHEHUE IIPOBOAHUKOB.

Pabota snekrpuueckoro Toka. 3akoH [xoymns—JIenna. MOITHOCTb JIEKTPHUECKOTO TOKA.

DneKTpOoABMKYLIas Cujla U BHYTPEHHEE CONPOTHUBIIEHUE UCTOUYHKKA ToKa. 3akoH OMa Juist
MOJIHOM (3aMKHYTOM) asiekTprdeckoit nenu. KopoTkoe 3aMbikaHue.

OneKTpOHHAas MPOBOJUMOCTb TBEPABIX METAUIOB. 3aBHUCHUMOCTb COIPOTHBIICHUS
METaJIJIOB OT TeMIieparypbl. CBEpXIPOBOJUMOCTb.

DneKTpUYECKHUi TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITy4KOB.

[TonynpoBonnuku. CoOCTBEHHass W NpPHUMECHAas MPOBOAUMOCTh MOJYIPOBOIHUKOB.
CgoiictBa p—n-niepexona. [lonynpoBogHUKOBBIE TPUOOPHI.

DIEKTPUYECKHUI TOK B PACTBOPAX M PACILIABAX AJIEKTPOJIUTOB. DIEKTPOIUTHYECKAS
JUccoLUalus. JINEKTPOIIN3.

DNeKTpUYECKH TOK B razax. CaMOCTOSTENBHBIM U HECAMOCTOATENBHBIN pa3zpsaa. MomaHus.
ITna3ma.

TexHuyeckue yCTpOHCTBA M MNPAKTUYECKOE MPUMEHEHHE: aMIIepMETp, BOJBTMETP,
peocTar, HCTOYHHUKH TOKa, 3JIEKTpOHArpeBaTeIbHbIe TPHUOOPHI, 3JIEKTPOOCBETUTENbHBIE TIPHOOPHI,
TEPMOMETP  COMPOTHUBIIEHUS, BAKyyMHBI  JUOJ, TEPMHCTOpPHl U  (OTOPE3UCTOPHI,
MIOJIyIPOBOIHUKOBBIH TNOJI, TaJbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibpl TOKa U HaPSKEHUS.

3aBUCHUMOCTh CONPOTHUBJICHUS IWINHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, TUIOIIAIU
MIONIEPEYHOI0 CEUEHUS U MaTepuaa.

CwMmelnanHOe COeIMHEHNE POBOAHUKOB.



[Ipsimoe m3MepeHne 3IeKTPOABMKYIIEeH cuiibl. KOpoTkoe 3aMblKaHUE TaIbBAHUYECKOTO
9JICMCHTA U OLICHKA BHYTPCHHCTO CONIPOTUBJICHUS.

3aBUCHMOCTbH CONPOTUBIICHUS METAJJIOB OT TEMIIEPATYpHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoli pa3psa 1 IpOBOAUMOCTb BO31yXa.

OAHOCTOPOHHSISI IPOBOJUMOCTD AMOJA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3y4eHne cMEIIaHHOTO COEJMHEHMS PE3UCTOPOB.

W3mepeHne SIEKTPOABMKYIIEH CHJIBI MCTOYHMKA TOKAa UM €ro BHYTPEHHEro
COIIPOTHUBIICHHUS.

Habumonenue snextpomnusa.

Me:xknpeameTHble CBSI3U

Nzyuenne kypca ¢usuku 0azoBoro ypoBHs B 10 kiacce ocyecTBisieTcss ¢ y4ETOM
COACPIKATCIIbHBIX MCEKITPEAMCTHBIX CBSI3EH C KypcaMnu MAaTCMaTHKHU, 6I/IOJ10I‘I/II/I, XHUMHU,
reorpauu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle nousamusi, CBSI3aHHBIE C U3YYEHHEM METOJOB HAy4YHOI'O IO3HAHUS:
ABIICHUE, Hay4yHbIH (akT, rumnoresa, ¢u3MyecKas BENUYHMHA, 3aKOH, TEOpHs, HAOIIOACHHE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: peuieHHWe CHUCTEMBl ypaBHEHMI, JHHeWHas (QyHKuus, mapadona,
runepoona, ux rpauKu U CBOWCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CHHYC, KOCHHYC, TAHTEHC,

KOTAaHI'CHC, OCHOBHOC TPUIOHOMCETPHUUYCCKOC TOXIACCTBO, BCKTOPbBI UM HX IMMPOCKIHMKU Ha OCH
KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

Buonoeusn: MmexaHndeckoe JABIKEHHE B KHUBOW MpHUpone, U dy3us, 0cCMOC, TEIII000MeH
JKUBBIX OPraHU3MOB (BHIBI TEILIONEpPEaayuu, TEINIOBOE PAaBHOBECHE), JIEKTPUUECKHE SIBICHUS B
JKUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEILECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJIAApHas Macca, TCIIJIOBBIC CBOMCTBA TBépI[I)IX TCII, )KPIIIKOCTGﬁ U Ta30B, JJICKTPHYCCKUC
CBOMCTBA METAJUIOB, 3JEKTPOJIUTUYECKAS IUCCOLUALINS, TaIbBaHUKA.

l'eocpagpus: B1aXXHOCTH BO3]lyXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeobpa3zoBaHue IBIKEHUH C UCIIOJIIB30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TCXHUKE, MMOAIIWITHUKHU, HCIIOJIB30BAHUC 3aKOHA COXpPaHCHHUSA HUMITYJIbCa B TCXHUKC (paKeTa,
BOJOMET U Jpyrue), JABUraTeNb BHYTPEHHETO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOAWJIBHUK, KOHAUIHUOHEP, TEXHOJIOTHU ITOJIYYCHHSA COBPEMEHHBIX MAaTCPHUAJIOB, B TOM YHCJIC
HAaHOMATEpPUAJIOB, M  HAHOTEXHOJOTHWM,  DJEKTPOCTATHYECKAs  3alllMTa,  3a3€MJICHUE
AJIIEKTPONIPUOOPOB, KCEPOKC, CTPYWHBIM TPHUHTEP, DJIEKTpOHArpeBaTelIbHbIE TPHOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, TaTbBAHUKA.

11 KIIACC

Pasnen 4. daexkTpoguHaMmuka

Tema 3. Maznummnoe none. IneKmpomazHUmMHAA UHOYKYUS

IlocTtostHEBIE MarHUTHL. B3auMOAEHCTBHE IIOCTOSHHBIX MArHUTOB. MAarauTHOE IIOJE.
Bekrop marautHOM MHAYKUMK. [[puHIKMN Cynepno3uIIMM MarHUTHBIX NOJIeH. JIMHUKM MarHUTHOMN
MHAYyKIMU. KapTrHa TMHUNA MarHUTHON MHTYKIMH TIOJISI TOCTOSTHHBIX MarHUTOB.

MarnuTtHoe mnoje NpoBOAHUKA ¢ TOKOM. KapTuHa JWHUI MHIYKIUM MAarHUTHOTO MOJIA
JUTMHHOTO TPSIMOrO MPOBOJAHUKA W 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHWKA, KATYIIKA C TOKOM.
OmneiT Opcrena. B3aumoaeicTBre NpoBOJHUKOB C TOKOM.

Cuna Amriepa, e€ MOyJIb U HallpaBJICHUE.

Cuna Jlopenna, €€ MOIyiab M HampaBlieHHE. [[BH>KeHUE 3apsyKEHHOW 4acTUIbI B
OJIHOPOJHOM MarHuTHOM mose. Pabota cuinel Jlopenna.

SBneHue OHNEKTPOMATHUTHOM MHAYKUMHU. IloTOK BekTOpa MarHUTHOW WHIYKLIHH.
DNEKTPOABMKYILAS CUJIa MHAYKIMH. 3aKOH 3JIEKTPOMarHuTHOM uuaykuuu dapanes.

Buxpesoe snexktpudeckoe mosie. IIEKTPOABIKYIIAS CHJIa HHAYKIIMH B TIPOBOIHUKE,
JBHKYILIEMCS ITOCTYIIATEIbHO B OJTHOPOAHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHnykTUBHOCTD. SIBIEHNE CAMOMHAYKIIUU. DICKTPOIBIKYIIASI CHUJIa CAMOUHTYKIIMH.



DHeprusi MAarHUTHOTO TIOJISl KATYIIKHA C TOKOM.

DNEKTPOMarHuTHOE I0JIE.

TexHudeckue yCTPOMCTBA M TMPAKTHYECKOE TIPUMEHEHHE: TIOCTOSHHBIE MAarHHTHI,
AJIEKTPOMATHUTBI, SJICKTPOIBUTATENb, YCKOPUTEH 3JIEMEHTAPHBIX YACTUILL, UHYKIIMOHHAS TIEYb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKIJIOHEHHUE AJIEKTPOHHOTO MTyYKa MAarHUTHBIM ITOJIEM.

JIuHUY MHAYKIUYA MAarHUTHOTO TOJIS.

B3anmopeiicTBrue 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

HetrictBue cuibl JIopeHila Ha MOHBI SJIEKTPOJIUTA.

SIBneHue 3JIeKTPOMAarHUTHON UHIYKIIUH.

[IpaBuio Jlenua.

3aBUCHUMOCTD JIEKTPOJBUKYIIECH CHUIIBI MHIYKUIHUUA OT CKOPOCTH U3MEHEHUS MAarHUTHOTO
MOTOKA.

SIBneHne CaMOUHIYKIIHH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3ydeHre MarHuTHOTO MOJIS KaTyLIKHA ¢ TOKOM.
HccnenoBanue neicTBUS NOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.
HccnenoBanue sBIIEHUS 2JIEKTPOMATHUTHOW MHAYKIIMH.

Paznea 5. Kosre0anusa 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHble K0J1e0anus

KonebarenbHas cucrema. CBoOomHble MexaHudeckue Konebanus. ['apmoHuueckue
konebanus. Ilepuon, dacrora, ammiuuryga u (asa xonebanuil. I[IpyKUHHBI MasSTHUK.
MaremaTtnyeckuii MassTHUK. Y paBHEHHE TapMOHHUYECKUX KojeOanuil. [IpeBpatienue sHepruu npu
TapMOHUYECKUX KOJCOaHHSIX.

Konebarenbubiii koHTyp. CBOOOJHBIE 3JIEKTPOMArHuTHbIE Koje0aHHUS B HJCAIbHOM
Koe0aTeJIbHOM KOHType. AHaIorus MEXJIy MEXaHMYeCKMMH U 3JEKTPOMarHUTHBIMU
kosiebanussMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs SHEPIUU B UACATBHOM KojeOaTeIbHOM
KOHTYpe.

[IpencraBnenue o 3aTyxaromux KoueOaHusX. BelHyKeHHbIe MEXaHNYECKHE KOJIeOaHMs.
Pe3onanc. BriHyX/1eHHBIE 3JIEKTPOMAarHUTHBIE KOJICOAHHUS.

[lepemennsblit Tok. CHUHYCOUJANbHBIN TepeMEHHBIH TOK. MOIIIHOCTh IEPEMEHHOIO TOKa.
AMIIITUTYJHOE U IEHCTBYIOIIEE 3HAYCHHUE CUIIBI TOKA U HAIPSKEHUS.

Tpanchopmarop. I[lpousBoncTBo, mepepaya U MOTpeOsIEHUE AIIEKTPUUYECKOW SHEPTHUU.
OKOJIOTUYECKME PHUCKM IIPU TPOU3BOACTBE d3JEKTpodHepruu. KynbTypa HCnonb30BaHUS
AIIEKTPO3HEPTUU B TOBCETHEBHOM KU3HHU.

TexHudyeckue yCTpONCTBA M IPAKTUYECKOE IPUMEHEHME: DJIEKTPUUECKUN 3BOHOK,
reHepaTop NePEMEHHOr0 TOKa, JIMHUHU JJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanune napaMeTpoB KoseOaTeIbHON CUCTEMBI (MIPY>KUHHBIN WIIM MaTeMaTUYeCKUI
MasITHHK).

Hab6mronenue 3atyxaronmx KojieOaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJIEOAHUH.

Ha6mronenue pesonanca.

CB00O/IHBIE NIEKTPOMAarHUTHbIE KOJIEOAHUSI.

OcmnorpaMMbl — (3aBUCHMOCTH  CHJIBI TOKa M HampsDKEHUS OT BPEMEHH) JUId
AIIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mpu mocienoBaTeIbHOM COEIMHEHUU PE3UCTOpa, KAaTYIIKU HHIYKTUBHOCTU U
KOHJIEHCATOpA.

Monenb TUHUY 3JIeKTponepeaayn.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomoi

HccnenoBanue 3aBUCUMOCTH NEPUOAA MAJIbIX KOJIeOaHUM Tpy3a HAa HUTU OT JJIMHBI HUTH
Y Macchl rpysa.

HccnenoBanne NEPEMEHHOTO TOKa B LENHM W3  IOCIENOBAaTENBHO COCIMHEHHBIX



KOHJCHCATOPA, KaTyIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKMpoMAZHUMHBLE GOTHbI

MexaHnueckue BOJIHBI, yCI0BUA pacnpocTpanenus. [lepuon. CkopocTs pacpocTpaHeHus
U jnuHa BonHBL [lomepeunble W mpojoibHBIE BOJHBL UWHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

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

ONEKTPOMAarHuTHBIE BOJHBL. Y CIIOBUS M3JIy4Y€HMs JJEKTPOMAarHUTHBIX BOJIH. B3aumnas
opueHTanus BekTopoB E, B, V B anekrpomarauTHol BosiHe. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, MpesoMiIeHHe, noispusanus, audpaxkuus, uHTeppepeHuus. CkopocTb
AJIEKTPOMATrHUTHBIX BOJIH.

[IIkana 3MEKTPOMAarHUTHBIX BOJH. IIprMeHeHue 3JIEKTPOMAarHUTHBIX BOJIH B TEXHHUKE U
OBITY.

[TpuHUMIIBI paguoCBA3U U TeneBuaeHU. Paguonokamnus.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPY KAIOLIEH CPEeIbl.

TexHnueckue ycTpoicTBa M MPAKTUYECKOE NMPUMEHEHHE: MY3bIKalIbHbIE UHCTPYMEHTHI,
yIBTPa3BYKOBAsl JIMArHOCTUKA B TEXHUKE U MEAMIIMHE, pajap, paguonpuEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu

OO6pazoBaHue U PaCIPOCTPAHCHHUE MOMEPEUHBIX U TIPOIOJIBHBIX BOJIH.

Konebmromnieecs Ten0 Kak HCTOUYHUK 3BYKa.

Habnronenue oTpaxeHus 1 MPeToMIICHUS MEXaHUUECKUX BOJIH.

Ha6monenue untepdepeHny u AUPpakiuy MEXaHUIECKUX BOJH.

3BYKOBOM PE30HAHC.

HaGnroienue cBsi3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUTUTYJOM U YacTOTOU
KOJICOAHUH.

UccnegoBanue CBOWCTB  AJNIEKTPOMATHUTHBIX  BOJH: OTPAXKEHHE, IMPEIOMIICHHE,
nossipu3anus, 1udpakuus, HHTephepeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpamonuHeliHoe pacpocTpaHEHUE CBETA B OAHOPOAHOM Cpeie.
JIyud cBeta. ToueuHbIld HICTOYHHK CBETA.

OtpaxxeHnue cBera. 3aKOHBI OTpakeHUs cBera. llocTpoeHue H300paKeHUil B ILIOCKOM
3epKane.

[Ipenomnenne cBeTa. 3akoOHBI TMpPENOMIIEHUS CcBeTa. AOCOIIOTHBIM MOKa3aTelb
npenomiieHusi. IlomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHBIH yros MOJHOIO BHYTPEHHETO
OTPa’KEHUS.

Hucnepcus csera. CinoxHblIi coctaB 6enoro cseta. L{Ber.

Cobuparoniue u paccewBarolue JTUH3BL. ToHKas nuH3a. DOKYCHOE paccTOsHUE U
ONTHUYECKasl CHJia TOHKOU JIMH3BL. [locTpoeHne n3o0pakeHuil B cCOOMpAIONINX U pacCeUBAIOIINX
nuH3ax. @opMyiia TOHKOU JIMH3BI. Y BEJIMUECHUE, 1aBAEMOE JIMH30M.

[Ipenensl npUMEHUMOCTH T€OMETPHUYECKON ONITHUKH.

BonnoBas onrtuka. HuHTepdepenuust cBera. KorepeHTHbIE HMCTOUYHHMKH. Y CIOBUS
HaOIIOJICHUSI MAKCUMYMOB U MUHUMYMOB B HHTEP()EPEHIIMOHHON KapTHHE OT JIBYX CHH(A3HBIX
KOIE€PEHTHBIX UICTOYHUKOB.

Hudpakus csera. JudpakunonHas pemérka. YcioBue HaOMIOIEHUS TJABHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMATUYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHudyeckue ycTpocTBa M MPAKTUYECKOE MPUMEHEHHE: OYKH, JIyma, ¢oToamnmapar,
MIPOEKITMOHHBIN armapaT, MUKPOCKOTI, TEJIECKOI, BOJIOKOHHAS ONTHKA, AU(paKIIMOHHAS PEIIETKA,
MOJISIPOU.

Jlemoncmpayuu

[IpsiMonuHetHOEe pacpocTpaHEeHUe, OTpaKEHUE U TpesoMiieHrne cBeta. OnTuieckue
npuOOopHI.

ITonHOE BHyTpeHHEE OTpakeHne. Moenb cBeToBo1a.

WccnenoBanue cBONCTB N300pakKeHU B JIMH3AX.

Mopenu MUKpOCKOTa, TEJIECKOIA.



Hab6mronenue nnrepdepeHimu ceera.

Habntonenue nugpaknuu cera.

Habmonenue aucnepcun cBera.

[TorydeHue cieKTpa ¢ MOMOIIBIO TPU3MBI.

[Tonydenue ciekTpa ¢ HOMOIIbIO TU(PPAKIUOHHON PEHIETKY.
HaGmrotenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol
N3mepenne nokazaresns MpeoMIICHUs CTEKIIA.
HccnenoBanue CBOMCTB M300pakKeHHM B JIMH3AX.
HaGmonenue nucniepcuu cBeTa.

Pa3nen 6. OcHOBBI cienMaJIbHOI TEOPUH OTHOCHUTEIbHOCTH

I'paHnubl IPUMEHMMOCTH KJIACCHYECKOM MexaHukH. llocTynaTel cnenuanbHOM Teopuu
OTHOCUTEIIbHOCTH: HMHBAPUAHTHOCTH MOJYJSl CKOPOCTM CBE€Ta B BaKyyme, MPUHIUI
OTHOCUTEIBHOCTU DUHINTCIHHA.

OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U COKPAIIICHUE JJTUHBI.

DHEeprusi ¥ UMIYJIbC PEISITUBUCTCKOM YaCTHUIIBI.

CBs13b Macchl € 3HEPrUE U UMITYJIbCOM PEJIATUBUCTCKON YaCTHUIIbl. DHEPIHs MOKOSI.

Pasznen 7. KBanToBasi pusuka

Tema 1. Dnemenmul K6aHMOGOU ONMUKU

®oronsl. ®opmyna [lnanka cBs3u sHEprun GOTOHA C €r0 YACTOTON. DHEPTUS U UMITYIIbC
doToHa.

OtkpeiTue u wuccnenoBanue Qoroadpdexra. Ombitel A. I'. CroneroBa. 3akoHBI
doroaddexra. Ypasuenue Ditamreiina st poroaddexra. «Kpacuas rpanuna» Gortorddexra.

JaBnenue cBera. Onbwithl [1. H. JIeGenena.

XHWMHYECKOE IEHCTBHE CBETA.

TexHnuyeckue ycTpoiCTBa M MPAKTUUECKOE MPUMEHEHHE: (POTOIIEMEHT, (POTOIaTUHK,
coJHe4Has OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®oTo3ddeKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO PpoTo3PdexTa.

Cseroauos.

Conneunas 6arapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopna no paccesnuto o -yactui. [Inanerapnas
Mozenb atoMa. [loctynarsl bopa. M3mydyenue u nornomieHne GOTOHOB MpHU MEPEXOE aToma ¢
OJIHOTO YPOBHS 3HEPruu Ha Apyrou. Bunel ciekTpoB. CrieKTp ypOBHEN S3HEPTUU aTOMa BOJOPO/IA.

BousiHoBBI€ cBOMcTBa yacTull. Bosnsl e bpoitsist. KopnyckynsipHO-BOJHOBOW JTyaau3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3ITyYEHHUE.

TexHuueckue yCTpOMCTBA U MPAKTHYECKOE IPHUMEHEHHWE: CHEKTPAJIbHBIM aHAJIN3
(criekTpockoI), 1a3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pezepdopaa.

Onpenenenue ATMHBI BOJIHBI JIa3epa.

Habmoienne TnHeHYaThIX CIEKTPOB U3ITYUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomoi

Hal6mronenne nuHei9aToro cnekrpa.

Tema 3. Amomnoe a0po

OKCHepUMEHTBI,  JIOKa3bIBAIOLUE  CJIOXKHOCTh  CTpoeHus  snapa.  OTKpbITHE
panuoaktuBHOCTU. OnBITH Pe3epdopaa 1o onpeneneHnio cocraBa panoakTUBHOIO U3TYUYEHHUSI.
CgoiicTBa anbda-, 6eTa-, raMMa-u3IydeHus. BiausHue panoakTUBHOCTH Ha )KMUBBIE OPTaHU3MBI.

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

Anbda-pacniag. DIEKTPOHHBIM U MO3UTPOHHBINA Oera-pacnaj. ['amMa-usnydenue. 3aKoH
PaAMOAaKTUBHOIO pacnajia.



DHeprus CBS3U HyKJIOHOB B sijipe. SnepHbie cuibl. JedexT maccsr sipa.

SnepHsle peakuuu. JleleHUE U CUHTE3 SAEP.

Anepubiii peaktop. TepmosiaepHbiii cunTe3. [IpodaeMbl B MepCIIeKTUBEI SACPHON
HHEPreTUKHU. DKOJIOTUYECKUE aCIIEKThI AEPHON SHEPTrETHKU.

DOneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTo b1 Ha0JIIOIEHUS U PETUCTPALIUY DJIEMEHTAPHBIX YaCTHULL.

@dyHnaMeHTaIbHbIE B3aUMOACHCTBIS. ENMHCTBO PU3NUECKO KapTHHBI MUPA.

TexHudyeckue ycTponcTBa U MPAaKTUYECKOE NMPUMEHEHHE: T03UMETp, Kamepa BuibcoHa,
AJIEPHBIN peaKkTop, aTOMHasi boMOa.

Jlemoncmpayuu

CuéTurK HOHU3UPYIOLIUX YACTHULL.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomoi

HccnenoBanue TpekoB YyacTHil (TI0 TOTOBBIM (oTorpadusm).

Pa3gen 8. DiieMeHTHI aCTPOHOMMH M ACTPOPU3NKH

Oranel paszButud acTpoHomuM. [IpukinazHoe UM MHMpPOBO33PEHUECKOE 3HAYCHUE
aACTPOHOMHUHU.

Bup 3Bé3nH0ro HebGa. Co3Be3nus, sipkue 3BE3/1bl, INIAHEThI, UX BUAMMOE IBUIKECHUE.

Conneynas cucrema.

Connue. ConneuHas akTMBHOCTh. Mcrounumk sHeprun CosHua u 3BE34. 3BE3IBI, MX
OCHOBHBIE XapaKTEPUCTHKU. J{narpaMmMa «CreKTpalbHbIN KJIacc — CBETUMOCTbY. 3BE3/IbI INIABHOM
IIOCJIEAOBATENBHOCTU.  3aBUCHUMOCTh ~ «Macca — CBETHMMOCTb» M 3BE3J  IJVIABHOM
nocieaoBarenbHOCTH. BHyTpenHee crpoeHue 3BE3A. COBpEMEHHbBIE IPEACTABICHUS O
IIPOUCXOXKACHNN U 3Boatonuu CoslHLA U 3BE3]1. DTalbl XKU3HU 3BE3NL.

Muneunsiii [TyTs — Hama ["anaktuka. [lonoxxenne u aumxenue Connna B ['anaktuxe. Tumbl
rajlakTuK. PanuoranakTuky u kBasapbl. YEpHbIE ABIPHI B siIpaxX FaJIakTHK.

Bcenennas. Pacmupenne Bceenennoil. 3akon XaO6na. Pasberanue ramaktuk. Teopus
bonbuioro B3psiBa. PenukTOBOE U3IyUYECHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npo0ieMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

HabmtoneHust HeBOOPY>KEHHBIM I7Ia30M C UCIIOJIb30BaHUEM KOMIIBIOTEPHBIX NMPHIIOKEHHUH
JUISL OIIPENIEIIEHUS TIOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JAaTy: OCHOBHBIE CO3BE3/IHS
CeBepHoOro nomymapus 1 sipKue 3BE3/bI.

Habmonenus B Teneckon Jlynsl, mnanet, Mineunoro [1yTu.

O0o01marouiee NOBTOpeHNE

Ponp ¢u3nku M acTpoOHOMHHM B HKOHOMHYECKOW, TEXHOJOTMUECKOW, COLMAIBbHOW W
ATHYECKOH chepax 1edaTeIbHOCTH YeI0BeKa, poJib U MECTO (PU3UKH U aCTPOHOMMH B COBPEMEHHOM
Hay4HOH KapTHMHE MHpa, poJib (HU3NYECKOHl Teopuu B (POPMHUPOBAHUM MPEACTABICHUNA O
¢bu3nyeckoil kKapTUHE MHpa, MECTO (U3NYECKON KapTUHBI MUpPa B OOIIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NPEACTABIECHUI O IPUPOJIE.

Me:xknpeameTHbie CBSI3U

Nzyuenune kypca ¢uszuku 6a3oBoro ypoBHs B 11 kmacce ocymiecTBisieTcs ¢ y4€Tom
COJIep’KaTeNIbHBIX MEXKIIPEIMETHBIX CBs3€il C KypcaMH MaTeMaTHK{, OHOJOTMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle nouamusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAYYHOI'O IMO3HAHUS:
SBJICHME, HAY4HbIM (akT, rumoresa, (Qu3MUecKas BEIWYMHA, 3aKOH, TEOpHs, HaOII0JIEeHHE,
HKCIIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKHEe (DYHKIMH: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXAECTBO, BEKTOPbl U HUX
NPOCKIIMM Ha OCH KOOPJIHMHAT, CI0KEHHUE BEKTOPOB, MPOM3BOJIHBIC IJIEMEHTAPHBIX (YHKIUH,
MIPU3HAKU MOJ00Us TPEYTOJILHUKOB, ONpEIeNIeHUE IUIOIMAAHN MIIOCKUX (GUTYp U 00bEMa Tell.

Buonoeus: snekTpuyeckue SIBIEHUS B JKUBOM IpHpojie, KojeOaTenbHbIE BUXKEHUS B
JKUBOM TpuUposie, ONTHYECKUE SBJIIEHUS B >KMBOW MpUpOJE, ACUCTBHE paduallMd Ha >KUBBIE
OpraHU3MBlI.

Xumus: CTPOEHHME aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPHABIX Tell,



MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKY, CIIEKTPaJIbHBIN aHaJH3.

l'eoepaghus: MarHUTHBIE TIOJIFOCA 3€MIIH, 3aJICKH MAarHUTHBIX PYI, (HOTOCHEMKA 3eMHOM
MMOBEPXHOCTH, MPEICKA3aHUE 3EMIIETPSCECHHI.

Texnonoeus: JAUHAW DIIEKTpoIiepenad, TeHepaTop MEePEMEHHOTO TOKa, JJEKTPOABHUraTelb,
WHAYKIUOHHAS T1€4Yb, panap, paavonpHEMHHUK, TEJIeBH30p, aHTeHHa, Tenedon, CBY-neub, mpoeKIMOHHBIN
amnmnapar, BOJIOKOHHAs OITHKA, COJIHeUHas OaTapes.

3. INIAHUPYEMBIE PE3YJIBbTATbBI OCBOEHUSA IIPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

OcBoenue yyeOHoro mpeamera «@Du3nMka» Ha YpOBHE CpeAHEro oOIiero oOpa3zoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIIEUUTH  JIOCTIDKEHHE  CIEAYIOIIUX  JUYHOCTHBIX,
MeTanpeMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHUS y4eOHOTo mnpeamera «Du3uka» ITOHKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIUXCS PYKOBOJCTBOBATHCS COPMUPOBAHHON BHYTpPECHHEH
MO3HIIUEH JIMYHOCTH, CACTEMOW IICHHOCTHBIX OPUEHTAIINH, TO3UTUBHBIX BHYTPCHHUX yOCKICHHIA,
COOTBETCTBYIOIIUX  TPAJUIIMOHHBIM IIEHHOCTSIM  POCCHIMCKOTO  OOIIECTBA, pacIIMpEeHUE
JKU3HEHHOT'O OIIbITA M OIbBITA JICATEIBHOCTH B IPOLIECCE peallu3allid OCHOBHBIX HAIPaBJICHUH
BOCITUTATEIBLHOM JESITCIIbHOCTH, B TOM UHCJIC B YaCTH:

1) rpaskIaHCKOro BOCIIMTAHHUS:

cOPMUPOBAHHOCTh TPAKIAHCKON MO3WIHMKA OOydYalOIIErocss KaK aKTUBHOTO H
OTBETCTBEHHOI'O YeHAa POCCUHCKOI0 OOIIECTBA;

MPUHATHE TPAJAUIMOHHBIX 00IIEYEITIOBEYSCKIX TYMAaHUCTUICCKUX U JIEMOKPATHICCKHX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JCSTEILHOCTh B MHTEpECax TPakIaHCKOTO OOIIEeCTBa,
y4acTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEeIbHON OpraHU3alliu;

YMEHHE B3aUMOJICHCTBOBATh C COIMAILHBIMH MHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIHSIMU ¥ HA3HAYCHUEM,

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOH JIEATEITHHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHUS

c(hOpPMHUPOBAHHOCTH POCCUIMCKON TPaxTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

IIEHHOCTHOE OTHOIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHIKEHHUSIM POCCUHUCKHX
yu€HBIX B 00JIaCTH (PU3UKH U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO TIOBE/ICHUS;

CIIOCOOHOCTH OICHUBAThH CUTYAIUIO U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B JAESITEILHOCTH YUEHOTO;

OCO3HaHWE JINYHOTO BKJIaJ[a B TIOCTPOCHHUE YCTOHIMBOTO OYTyIIETO;

4) 3¢TeTHYECKOr0 BOCIHTAHUS

ACTETHYECKOE OTHOIIEHUE K MUY, BKJIFOYAst 3CTCTUKY HAyYHOTO TBOPYECTBA, IIPUCYIIETO
buznueckoil HayKe;

5) TpyoBoro BocnuTaHus:

WHTEpPEC K pa3IudHbIM cdepaM TpoPeCCHOHATBHOW JeATeIPHOCTH, B TOM YHCIIC
CBSI3aHHBIM C (PM3UKON U TEXHUKOW, YMEHUE COBEPIIAaTh OCO3HAHHBIN BBIOOp OyayIei mpodeccuu
U peaJM30BbIBATh COOCTBEHHBIC KU3HECHHBIC TITAHBI;

TOTOBHOCTh U CHOCOOHOCTH K 00Opa30BaHMUIO U CaMOOOpPa30BaHUIO B 00JIACTH (PU3UKU HA
MPOTSKEHUU BCEU KU3HU,

6) 3K0JI0rM4ecKOro BOCIIUTAHUS:

c(OPMUPOBAHHOCTh JKOJIOTUYCCKOW KYJIbTYphl, OCO3HAHHE TJIO0AIBHOTO XapakTepa
HKOJIOTUUYECKUX MPOOIIeM;



IJIAHUPOBAHUE U OCYILICCTBIICHUE IEUCTBUM B OKPYJKAIOLIEH Cpefe Ha OCHOBE 3HAHUSA
1eyield yCTOMYMBOrO pa3BUTHUS YEJIOBEUYECTBRA;

pacUIMpEeHHE OIbITa JCSATENBHOCTH OSKOJOTMYECKOM HAIpPABICHHOCTH Ha OCHOBE
UMEOIUXCS 3HAaHUM 110 (PU3HKeE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMA:

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/IbHbIE YHHBEpPCAJIbHbIE yUeOHbIe JeiicTBUS

ba3oBble jiornyeckune 1eMCTBUSA:

CaMOCTOSITeNIbHO (POPMYJIUPOBATh U aKTyalM3UPOBATh MpoOJIeMy, paccMaTpuBaTh eé
BCECTOPOHHE;

ONPENEATh UEIH IeATEIbHOCTH, 331aBaTh apaMETPbl U KPUTEPHUH UX TOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTUBOPEUUS B paCCMaTPUBAEMbIX (PU3UUYECKUX SBIICHUSX;

pa3pabarbIBaTh IJIaH PEIICHUS TPOOJIEMBI ¢ YUETOM aHAIM3a UMEIOIUXCS MAaTePUAThHBIX
Y HEMaTepHaJIbHBIX 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 MBINIJICHHE TP PEIICHUH KU3HEHHBIX MTPOOIIEM.

Ba3oBble uccienoBartelbcKne 1eiiCTBUS:

BJIa/IETh HAyYHON TEPMUHOJIOTHEH, KIIOUEBBHIMU TMOHATHUSAMU U METOJAMHU (PU3NYECKOM
HayKU;

BJIAJIETh 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, BBIJIBUTAThH
TUIIOTE3Y €€ pEelIeHUs], HaXOAUTh apryMEHTHI JIJIs I0Ka3aTeIbCTBA CBOMX YTBEPKIACHUH, 3a1aBaTh
napameTpbl U KPUTEPUU PEIICHNUS;

AHAIM3UPOBATh TMOJYYEHHbIE B XOJI€ PELICHUS 3a/auyd pe3yJbTaTbhl, KPUTUUYECKU
OIICHUBAThH UX JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX yCIIOBUSX;

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

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIICHUBATh TPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTH 3HAHUSA MO (PU3UKE B MPAKTHUECKYIO 00J1aCTh )KH3HEEATETLHOCTH;

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, CaMOCTOSITEIPHO OCYIIECTBIATH IIOWMCK, aHajlu3, CHUCTEMAaTHU3aIllui0 U
MHTEPIIPETANIO HH(DOPMALINK Pa3IMYHBIX BUAOB U (OPM MPEICTABICHHUS,

OIICHUBATH JOCTOBEPHOCTH HH(POPMAIIHH;



UCIOJb30BaTh CpeICTBAa WH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHHA B
pelIeHN KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OPTraHU3AallMOHHBIX 337ad C COOJIOJECHUEM
TpeOOBaHUI IPTOHOMHKH, TEXHUKU 0E30IaCHOCTH, TUTUEHBI, peCypcoCcOepeKeHHs, MPABOBBIX U
STUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COACpKAHUS B pa3IMYHBIX Qopmarax ¢ y4ETOM
Ha3HA4YeHUS HHPOPMALIUU U LEIEeBOM ayAUTOPUHU, BBIOMpas ONTUMAaIbHYIO (hOpMY 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 3PEHHS C UCIOJb30BAHUEM SI3BIKOBBIX
CPEICTB;

IIOHMMAaTh U MCII0JIb30BaTh 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 JESATEIBHOCTH, OPraHHU30BBIBATh W KOOPAMHUPOBATH
JIEMCTBHSI 110 €€ JOCTUKEHUIO: COCTABIIATH IIJIaH IEUCTBUM, paCIIPENEATh POIU C y4ETOM MHEHUHN
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 IIOBEJEHUE B paA3IUYHBIX CUTYaLMsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKeHHE, OBITh MHUIIMATHBHBIM.

PeryisiTuBHbIE YHHBepPCaJIbHbIE YUeOHbIe JelcTBUS

Camoopranu3anmusi:

CaMOCTOSITENIbHO OCYULIECTBISATh IO3HABATENIbHYIO JAEATENBHOCTh B OOJIACTH (U3UKU U
ACTPOHOMUH, BBISBIISITH IPOOJIEMBI, CTaBUTh U (hOPMYIIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENTFHO COCTAaBJIATH TUTAH PEIICHHWS PAacYETHHIX M KAYeCTBEHHBIX 3ajad, IUIaH
BBIMTOJIHEHUS] TMPAKTUYECKOW paboThl C y4E€TOM HMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U MPEIIIOYTECHMI;

JlaBaTh OLIEHKY HOBBIM CUTYAIIUSIM;

pacImmpsATh paMK1 Y4eOHOTO TpeIMeTa Ha OCHOBE JIMYHBIX MTPEIIOYTECHHI,

JieNaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTDH 3a
pereHmue;

OLICHUBATh TPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (DOPMUPOBAHUIO U TPOSIBICHUIO OHPYIUIIMM B oOmactu (Husukw,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, YMOIHOHAJILHBINH HHTEIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCHUTh KOPPEKTUBBHI B AESITEIHHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YIHTATOB LEIISIM;

BIIa/IETh HaBBIKAMU MTO3HABATENbHOMN pedIeKCHU Kak OCO3HAHHSI COBEPIIaeMbIX ACHCTBHIA
¥ MBICITUTEIFHBIX MTPOIECCOB, X PE3YJIBTATOB 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 ce0sl, TOHUMasi CBOM HEJOCTATKH U JIOCTOMHCTBA,;

MIPUHUMATh MOTHBBI U apTYMEHTHI JPYTHX MIPU aHAIHU3E PE3yIbTaTOB AEITEIbHOCTH;

MIPHU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIHOKH.



B mporiecce 1ocTH)EHMS TMYHOCTHBIX PE3YJIbTATOB 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 IMOIIMOHALHOM c(hephl, OBITH YBEPEHHBIM B ce0€;

CaMOperyJIMpOBaHUs, BKITIOYAFOIIETO CaMOKOHTPOJIb, yMEHUE NPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IMOBEACHHE, CIIOCOOHOCTHh aJanTHPOBATHCS K AIMOLMOHAIBHBIM
U3MEHEHHSIM U MTPOSIBIISITh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMY, BKJIIOYAIOIICH CTPEMJICHHE K JIOCTIDKEHUIO IEJH U YCIeXY,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHHE JICHCTBOBATh UCXO/ISl M3 CBOMX BO3MOXXHOCTEH;

OMIATHH, BKIIOYAMOIIEH CHOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSIHHE IPYTHX,
YUUTBIBATh €T0 TPU OCYIIECTBICHUN OOIIEHUS, CIOCOOHOCTh K COUYBCTBHIO U COTIEPEKHBAHUIO;

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

HPEIMETHBIE PE3YJIBTATDI

K koHiy o0yuenust B 10 kJacce rnpeaMeTHble pe3ysibTaThl HA 0a30BOM 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] U3YyYEHHBIX (U3UYECKUX MOJENel: 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 (U3MYECKUE SIBJICHUS (IPOLECChl) U OOBACHATh MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOCHHUS BEIECTBA U 3JIEKTPOAUHAMUKHU:
pPaBHOMEpPHOE U PABHOYCKOPEHHOE NpPSAMOJIMHEHHOE JBUXKEHHE, CBOOOJHOE TMaJeHHe Tell,
JBUKEHHE 110 OKPY>KHOCTH, MHEPLIMA, B3aUMoeicTBre 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, NOBBIILIEHUE 1aBJICHUS T'a3a [IPU €r0 HarpeBaHUM B 3aKPBITOM COCYJIE, CBA3b
MEXJy MapamMeTpaMH COCTOSHHUS Ta3a B M30Ipolieccax, dJIEKTpU3alus Tel, B3auMoJeicTBHe
3aps0B;

ONMCHIBATh MEXAaHMUYECKOE JBUKEHHE, HCNOIb3Yys (PU3HUECKUE BEJIWYUHBI: KOOPAHWHATA,
IyThb, IEpEMEIICHUE, CKOPOCTh, YCKOPEHUE, Macca Tejla, CUId, UMIYJIbC Teld, KMHETHYeCKas
SHEprus, NOTEHIMAJIbHAas SHEPrusi, MeXaHWyeckas paboTa, MEXaHM4YecKash MOULIHOCTb;, MpHU
ONMCAHUU TPABUIILHO TPAKTOBAThH (PM3MUYECKUIN CMBICI UCIIOJIb3YEMBIX BEJIMUUH, UX 0003HAYEHUS
U €IUHMIIbI, HAXOIUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIMYMHY C APYTUMH
BEJIMYUHAMU;

ONMCHIBATh W3YUYEHHBIE TEIJIOBBIE CBOWCTBA TEN M TEIUIOBBIE SIBIEHUS, HCIOJB3YS
¢usnyeckue BEIUYMHBL: JaBJICHHWE Tra3a, TEMIIepaTypa, CPEeAHssl KUHETHYecKas JHEprus
XaOTUYECKOTO JIBUKEHHUS MOJIEKYJ, CPEIHEKBaJpaTU4HAs CKOPOCTb MOJIEKYJ, KOJMYECTBO
TEIUIOThI, BHYTPEHHsSI SHEprusi, paboTa raza, KO3QGUIUEHT MOJE3HOTO JEHCTBHUS TEIIOBOTO
JIBUTATEIIS; IPU OMMCAHUM MPABUIIbHO TPAKTOBATh (PU3MUECKUI CMBICT UCIIONb3YEMBIX BETUYUH,
uX O0003HAUeHUS M €IUHUIBI, HAXOAUTHh (OPMYJbI, 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 MMOTEHIIMAJIOB; MPU OMUCAHUH MPABUIBHO



TPAKTOBAaTh (PUIWYECKUI CMBICT HCIOJIB3YEMBIX BEIMYMH, UX OOO3HAUCHUS W EAMHHUIIBL;
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO GU3NYECKYIO BEIMYUHY C IPYTUMH BeIMYMHAMU;

aHATM3UPOBATh (PU3UYECKUE MPOIECCHl M SIBJICHUS, HCIONB3YS (DU3MUECKUE 3aKOHBI U
NPUHLIMIBE: 3ak0H BcemupHoro tsaroreHus, I, II u III 3akonsl HeroTOHa, 3aKOH cOXpaHEHHUs
MEXAHUYECKOM dHEPruu, 3aKOH COXPAaHEHUS UMILYJIbCa, IPUHLMII CYNEPIO3ULUN CUJl, IPUHIIUI
paBHOIPABUs WHEPLHUATIBHBIX CUCTEM OTCUYETA, MOJCKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, I'a30BbIE 3aKOHBI, CBS3b CPEJHEH KUHETHUYECKONM 3HEPIMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJI ¢ aOCOJIIOTHON TeMIlepaTypol, MepBblii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpaHEHUs
AIIEKTPUUYECKOTO 3aps/a, 3aKkoH KyioHa, mpyu 3ToM pa3ingarh CI0BECHYIO (POPMYIHPOBKY 3aKOHA,
€ro MaTeMaTU4YeCcKOe BhIPAKEHUE U YCIIOBUS (TpaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;

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

BBINOJIHATh AKCHEPUMEHTHI 10 HMCCIEIOBAHUI0 (PU3MUECKUX SIBICHHH M IPOLECCOB C
UCTIOJB30BAaHUEM  TPSMBIX M  KOCBEHHBIX HM3MEpPEHHH, Tpd O3TOM  (POPMYIHPOBATH
npobiieMy/3aaqy v TUIOTE3y Y4eOHOT0 SKCIIEpUMEHTA, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO
000pyA0BaHUs, IPOBOAUTH ONBIT U (POPMYJIUPOBATH BHIBOIBL;

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

UCCIIEIOBaTh 3aBHUCHUMOCTH MEXAY (PU3NYECKUMHU BEIUYMHAMU C HCIOJIb30BaHUEM
OpSMBIX HW3MEPEHUH, NPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATH pPE3yJIbTAThI
MOJTyYEHHOM 3aBUCUMOCTH (DPU3UYECKUX BEIMYMH B BUIE TAOIUI] ¥ rpaUKOB, eN1aTh BHIBOJIBI 110
pe3ynbTaTtaM UCCIIE0BAHMUS;

coOmofaTh mpaBuia 0€30MacHOTO TpyJa MPU MPOBEISCHUM HCCIEIOBaHUI B paMKax
y4eOHOro 3JKCIIEpUMEHTa, Y4eOHO-HUCCIIEOBAaTEIbCKOW W IPOEKTHON JEATEIbHOCTU C
UCIIOJIb30BaHUEM HU3MEPUTEIBHBIX YCTPONUCTB U 1aO0OpaTOPHOro 000pyAOBaHNUS;

pemate pacdy€THbIE 3aJadd C SIBHO 3aJaHHOM (U3NYECKOW MOJIENbI0, HCIHOJIb3YS
buznyeckue 3aKOHbI M MPUHIIMIIBI, HA OCHOBE aHaIKM3a YCJIOBUA 3aJaud BBIOUpATh (PU3HUECKYIO
MOJieb, BBIACNATh (U3NYECKUE BEIUMYMHBI U (HOpMYIbl, HEOOXOAUMBIE JUIsl €€ pelIeHMUs,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJYYEHHOT0 3HaYeHUs (PU3NUECKOI BETHMUNHBI;

pelarh KaueCTBEHHBIE 3a/layM: BBICTPAUBaTh JIOTMUECKH HENPOTHBOPEUUBYIO LEMNOUKY
paccy>XJIeHHI ¢ OOpOi Ha M3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3UUYECKHE SIBICHUS;

UCMOJb30BaTh TMPU pEHIEHWH Y4YeOHBIX 3aJad COBpEMEHHble HH(OPMAIOHHBIE
TEXHOJOTHH ISl TOUCKA, CTPYKTYpUPOBAHUS, UHTEPIPETAIMU W TPEICTABICHUS y4yeOHOW u
HAYYHO-TIOMYJSIPHON HWH(pOpPMAIUK, TOTYYSCHHOH M3 PA3NIUYHBIX HCTOYHHKOB, KPUTHYECKHU
aHAJIM3UPOBATH MOJIY4YaeMyro HH(pOpMaIHio;

MIPUBOJIUTH MPUMEPHI BKJIa/a POCCUNUCKHUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHUE TIPOIIECCOB OKPYKAIOIIET0 MUPa, B Pa3BUTUE TEXHUKU U TEXHOJIOTU;

UCMOJb30BaTh TEOPETUYECKHE 3HAaHUSA M0 (U3UKE B TOBCETHEBHOM IKU3HHM IS
oOecrnieueHrs 0€30IacHOCTH Ipy 00pallleHnu ¢ MpuOopamMu U TEXHUUYECKUMHU YCTPOMCTBAMH, JUIs
COXpPaHEHMS 3/I0POBbsI U COOTIOIEHUS] HOPM 3KOJOIMYECKOI0 TIOBEACHUS B OKpYXKarollel cpere;

paboTaTh B IpyIIe C BHITOJHEHUEM PA3IMYHbIX COLUAIBHBIX POJIEH, IIaHUPOBATh PaboTy
TPYNIBL, PAIMOHANBHO paclpenesaTh OOS3aHHOCTH H IUTAHUPOBATh JESATEIHHOCTH B
HECTaHJIapPTHBIX CUTYyallUsIX, aJIeKBaTHO OIEHMBATh BKJIAJ Ka)KJOTO M3 YYAaCTHHUKOB T'PYIIIbI B
pelIeHre paccMaTpruBaeMoil MpoOIIEMBI.

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

JIEMOHCTPHPOBATh HA MpUMepax pojib U MeCTO (U3HUKU B (HOPMUPOBAHUH COBPEMEHHOM
Hay4YHOU KApTUHBI MHUPA, B Pa3BUTHH COBPEMEHHOM TEXHHMKM M TEXHOJIOTMH, B MPAKTUYECKOU
NeSITeIbHOCTH JII0/1€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;



YUUTHIBATh TPAHUIBI TMPUMEHEHHS W3YYCHHBIX (PU3UYECKUX MOJEJIeH: TOUYCUHBIN
AIEKTPUYECKUI 3apsi]l, Ty CBETa, TOUCUHBII 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 KBAaHTOBOW (PM3MKH: AJIEKTpHUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JeHCTBUS TOKA, B3aUMOJACHCTBME MAarHUTOB, 3JIEKTPOMAarHUTHAas
WHIYKUUS, JEHCTBUE MAarHUTHOTO TOJiE Ha MPOBOJHUK C TOKOM U JBWXKYIIUHCA 3apsl,
3JIEKTPOMArHUTHBIE KOJIEOaHUs U BOJIHBI, IPSIMOJIMHEIHOE pacpocTpaHEeHHE CBETa, OTPaKEeHUE,
npejgomieHue, wuHTepdepeHuus, audpaxaus W mOoNApU3AlMA  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 BEIMYMHBL: DJJIEKTPUYECKHM 3apsll, CHJla TOKa, 3JEKTPUUECKOe
HaIpPsDKEHUE, 3JIEKTPUUECKOE CONIPOTUBIIEHUE, PA3HOCTh NOTEHLMAJIOB, AIEKTPOIBIIKYILAs cuJa,
paboTa Toka, MHAYKIMS MarHUTHOTO MO, cuia Amiepa, cuia JlopeHla, WHIYKTHBHOCTH
KaTYIIKA, SHEPTHs JJICKTPUUECKOT0 M MAarHUTHOTO IMOJEH, MEepUoj M 4YacToTa KojeOaHwili B
KoJ1e0aTeIbHOM KOHTYpE, 3aps]l U CHJIa TOKAa B MPOIECCe TapMOHUYECKUX IIEKTPOMATHUTHBIX
KosiebaHui, (HPOKyCHOE pacCTOSHHE M ONTHUYECKas CHJla JIMH3bI, NIPU OMUCAHWU IPABHIBHO
TPaKTOBaTh (PUINYECKUI CMBICT UCIOIB3YEMBIX BEIMYMH, WX OOO3HAUYEHUS M EIUHUIIBL,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCHIBATh HM3YyYCHHbIE KBAaHTOBBIC SIBICHUS W TMPOLECCHI, HUCMOIb3YS (U3HUECKUE
BEJIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA, SHEPTHS M
uMnynsc (OTOHA, MEepUOJ TMONypacmaja, SHEPrusi CBS3M ATOMHBIX sIep, [PH OMUCAHUU
MPABWJIBHO TPAKTOBATh (DM3MUSCKUN CMBICT HCIOJIB3YEMBIX BEIUYHH, WX OOO3HAYCHUS U
€MHHUIIBI, YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE AAHHYIO (U3MUECKYIO BEIMYUHY C JPYTUMU
BEJIMYMHAMU, BEIYUCIIATH 3HAYCHHE (PU3NUECKON BEIMYUHBI;

aHAJIM3UPOBaTh (DPU3MUECKUE TMPOLIECCHl U SBICHUS, UCHONB3YS (pU3MUecKHe 3aKOHBbI U
npuHUUNb: 3akoH Owma, 3aKOHBI TMOCIHEAOBATENBHOTO U MapajuIeIbHOTO  COEIMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyns—JleHna, 3aKkOH 3JIEKTPOMATHUTHOM  HWHAYKUIHWH, 3aKOH
MPSIMOJIMHEMHOTO pPacCIpOCTPAHEHHUs CBETA, 3aKOHBbI OTPAXKEHUs CBETA, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHUE DiHIITeHHa 17151 poTorddexTa, 3aKOH COXpaHEHUS YHEPTUH, 3aKOH COXPaHEHUS
MMITyJIbCa, 3aKOH COXPAHEHMS AJIEKTPUUECKOr0 3apsija, 3aKOH COXPAaHEHUs MacCOBOTO YHCIA,
noctynartel bopa, 3akOH pajMOaKTUBHOTO pachaja, I[pd 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 (PU3UUECKUX SBIICHUM U TIPOILIECCOB C
UCTIIONIb30BAaHMEM TPAMBIX W KOCBEHHBIX HM3MEPEeHUU: TpH OTOM  (OpMyIHpOBaTh
npoOeMy/3aady U THIOTE3y y4eOHOT0 AKCIIEPUMEHTa, COOMPaTh YCTAHOBKY M3 MPEI0KEHHOTO
000py0BaHUs, TPOBOAUTE OMBIT U (POPMYITHPOBATH BHIBOIBL;

OCYIIECTBIISITh TMPSAMBIE M KOCBEHHBIE HW3MEPEHHS (U3UYCCKUX BEIWYUH, MPH HTOM
BBIOMpATh ONTHUMATBHBIA CHOCOO M3MEPEHHs W HUCIOIb30BaTh HW3BECTHHIE METOABl OIIEHKHU
MOTPEUIHOCTEN U3MEPEHU;

MCCIIeIOBATh 3aBUCUMOCTH (PU3UYECKUX BETTMYHH C UCTIOTB30BAHUEM MPSMBIX H3MEPEHUH:
MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATH PE3yJIbTAThl MOJYYCHHOU 3aBUCUMOCTH
bu3MyecKuX BENWYMH B BHUAE TaOmuil U TpaduKOB, JeNaTh BBIBOABI MO pe3yJbTaTam
HCCJIEJIOBAHMUS,



coOmogaTh MpaBwiia OE30MacHOro TpyJa MHpU MPOBEACHUM HUCCIECIOBAaHMA B pPaMKax
y4eOHOro OJKCIIEpUMEHTa, Y4eOHO-HCCIIEeIOBAaTEIbCKOW W MPOEKTHON JAEATEeIbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOHCTB U JIAOOPaTOPHOTO 000PYIOBAHUS;

pemate pacy€THbIE 3aladdl C SIBHO 3aJaHHOM (PU3UYECKOW MOJIENbI0, HCIOJb3Ys
¢u3nveckre 3aKOHbI M MPUHLMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4d BHIOMPATh (PU3UYECKYIO
MOJieJIb, BBIACIATh (PU3UYECKUE BEIMYMHBI U (HOpMYIbl, HEOOXOAMMBIE Uil €€ pelIeHHs,
IPOBOJIUTH PACUYETHI U OLIEHUBATH PEATBHOCTH MOJYYSHHOTO 3HAYCHUS (PU3NUECKOI BETHUNHBL;

peniaTh KauyeCTBEHHBIEC 33/a4d: BBICTPAWBATh JIOTMYECKH HENPOTHUBOPEUMBYIO IIEMOUYKY
paccyXKIeHUH C OTIOPOi Ha H3yUYCHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS;

UCIOJIb30BaTh IMPH pEHIeHHH Y4YeOHbIX 3a/lad COBpEeMEHHble HH(OpPMAalMOHHBIE
TEXHOJIOTUM JUISI TIOUCKA, CTPYKTYpUPOBAHMs, MHTEPIPETALMU M MPEACTABICHUS y4eOHOU W
HAYYHO-TIOMYJISIPHON HMH(pOpPMAIUH, TOIYYEeHHOH M3 PA3IMYHBIX HCTOYHHKOB, KPUTHYECKHU
aHAJTM3UPOBATH MOJTy4aeMyI0 HHPOPMALIUIO;

OOBSCHITH IPUHLIUIIBI ACHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPONCTB, pa3inyaTh
yCIIOBUS UX 0€30MaCHOT0 UCMOIb30BaHUS B IOBCETHEBHOM KU3HU;

MPUBOANTH NMPUMEPHI BKJIAa POCCHUCKUAX M 3apyOeKHBIX YUEHBIX-(HU3UKOB B PAa3BUTHE
HAyKH, B 00bSICHEHHUE MPOIIECCOB OKPYKAIOIIETO0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHUSA N0 (U3MKE B TIOBCEAHEBHOW JKHU3HHM IS
oOecrieyeHns Oe30MaCHOCTH MPH OOpaIEHHH ¢ TPUOOPAMU ¥ TEXHUYECKUMHU YCTPONCTBAMHU, JUIS
COXPaHEHHUS 3I0POBbs U COOIIOIEHUS HOPM SKOJIOTHUYECKOr0 TIOBEICHUS B OKpY KaloIlel cpee;

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



4. TEMATUYECKOE IINTAHUPOBAHME 10 KJIACC

YITTOT

0 TI0 pa3eny

No HaumenoBanue pa3fieioB U T€M MPOTrpaMMBbI KonuuectBo uacon OnekTpoHHbIe (I(POBHIE) 00pa3oBaTEIbLHBIC
/I Bcero|  KonTtposbHbie [IpakTuueckue peCypChbl
paboThI paboThl
Paznen 1. DU3UKA U METO/Ibl HAYUYHOI'O IIO3HAHUS
1.1 || ®usuka 1 METObI HAYYHOTO MO3HAHUS 2 [[bubaunoreka [JOK
https://m.edsoo.ru/7f41bf72]]
Hroro no pazueny 2
Paznea 2. MEXAHUKA
23— Kunematuka S [[bubnuoTeka [IOK
https://m.edsoo.ru/7f41bf72]]
22— Jlunamuka — [[bubmmoTeka [IOK
https://m.edsoo.ru/7f41bf72]]
23— 3aKOHBI COXPAaHCHHS B MEXaHHKE 6 1 1 [[bubnuoTeka [IOK
https://m.edsoo.ru/7f41bf72]]
Hror 18

Pazaen 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJNHAMUKA

3.1 | OCHOBBI MOJICKYJISIPHO-KHHETHICCKOU TCOPUU 9 1 [[bubmuotexa [JOK
https://m.edso0.ru/7f41bf72]]

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

3.3 || ArperaTHble cocTOsIHHS BemecTBa. Da3oBbie L S | [[bubmuoTexa [IOK

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

Htorp no pazneny 24

Paznen 4. JIEKTPOANHAMUKA

4.1 | DnekTpocraTHKa 10 1 [[bubmuoTexa [IOK

https://m.edso0.ru/7f41bf72]]
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No HanMmeHnoBaHue pa3/ienoB U TeM MPOrpaMMbl KomnunuecTro yacos OnextpoHHbIe (IU(POBEIE) 00pa3oBaTEIbHBIC
n/m Bcero| KoHTtposbHbIe IIpaktuueckue pecypebl
paboTh paboThl
4.2 |[llocrosiHHBI 37eKTprYecKuil TOK. Toku B paznuynbix | 12 1 [[bubamnoreka LIOK
cpemax https://m.edsoo.ru/7f41bf72]]

Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 3 3

TEMATHYECKOE IINTAHUPOBAHMHE 11 KJTACC

Ne i/t

HaumenoBanue pa3zaenoB u TeM NporpaMMel

KomnyectBo yacos

OnexTpoHHbIe (ITUPPOBBIC) 00pa30BaTENbHEIE PECYPCHI

Bcero‘ KoHTposbHbIe pa6OTBI‘ [IpakTrueckue paboThI

Pazgen 1. QJIEKTPOIMUHAMUKA

Hroro no pazngeny

11 |MarauTHOe noJie. DJIeKTpOMarHuTHas uHAyKius | 11 1 ‘ 3 ‘ [[Bubmmoreka [TOK https://m.edsoo.ru/7f41c97c]]

Hroro no pazneny 11

Paznen 2. KOJIEBAHUWSI 1 BOJIHBI

21  MexaHU4ecKUE U JIEKTPOMArHUTHBIC KOJIeOaH s 1 [[BubmaroTexa [{OK https://m.edsoo.ru/7f41c97c¢]]

22 ' MexaHUYECKHE U JICKTPOMArHUTHBIE BOJHBI 1 [[Bubmmoreka [TOK https://m.edsoo.ru/7f41c97c]]

23 | OntHka 10 3 [[BubmaroTeka [TOK https://m.edsoo.ru/7f41c97c¢]]
24

Paszea 3. OCHOBBI CIIELHIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

3.1 OcHOBBHI criCIMATLHON TEOPUU OTHOCUTEIbHOCTH | 4 1 ‘ [[BuomuroTexa [{OK https://m.edsoo.ru/7f41c97c]]
Hroro mo pazneny 4

Paznen 4. KBAHTOBAS ®U3UKA

41  |DneMeHTHI KBAHTOBOW ONTHKHU 6 [[BubaroTexa [TOK https://m.edsoo.ru/7f41c97c]]
4.2 |CtpoeHue aroma 4 [[BuomroTexa [TOK https://m.edsoo.ru/7f41c97c]]
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Ne i/ HanmenoBaHue pa3fesioB U TeM IPOrpaMMBbl KoaunuectBo yacoB OnexTpoHHbIle (UG POBBIE) 00PA30BATEIBHEBIC PECYPCHI
Bcero| KontponbHbie paboTsl | [IpakTrueckue paboTs
43 Atommoe PO S [[bubauoreka ITOK https://m.edsoo.ru/7f41c97c]]
Wroro mo pasaeny 15
Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKHU
5.1 ‘SJ'IGMGHTLI ACTPOHOMHH U aCTPOPHU3IUKU 7 1 ’ ’[[EI/IGJ‘II/IOTeKa ITOK https://m.edsoo.ru/7f41c97c]]
Uroro no pazneny 7
Paznen 6. OBOBLIAIOIIEE IIOBTOPEHHUE
6.1 ‘0606ma101uee MIOBTOPEHHE 4 ‘ [[Bubnmoreka [TOK https://m.edsoo.ru/7f41c97c]]
Uroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME | 68 4 7
5. MOYPOYHOE INVIAHUPOBAHMUE 10 KJIACC
Ne Tema ypoka KonnuecTtBo gacos Hata OJeKkTpoHHbIE HU(POBBIE
/1 Beero|| Kontponbheie | [paktiueckne | M3YUCHHS 00pa3oBaTesbHbIE PECYPChI
paboThI paboTs
1 |[[®Pu3uka — Hayka o mpupojae. HaydHbie MeTOIbI TO3HAHHUS 1 [[bubamnoreka [IOK
OKpY’Karomiero Mupal] https://m.edsoo.ru/ff0c32e2]]
2 |[[Poxp u MecTO pu3uku B GOPMUPOBAHUH COBPEMEHHOMN 1 [[bubmuoreka [IOK
HAyYHOUW KapTUHBI MUPA, B IPAKTUYECKON NEATEIHHOCTH https://m.edsoo.ru/ff0c33e6]]
roIei ||
3 |[[Mexannueckoe aBmxeHne. OTHOCHTEIbHOCTh MEXaHHUECKOTO 1 [[BuGmmoTexa IIOK
nekenus. [lepemerenue, CKOpOCTh, yCKopeHue]] https://m.edsoo.ru/ff0c3508]]
4  |[[PaBHOMEpHOE MPSMOJMHENHOE IBUKEHUE] | 1 [[bubmmoTeka [TOK
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Ne Tema ypoka KonnuecTBo yacoB [Hara OJeKTpoHHbIE TU(PPOBBIE
I/ Beero|| Koutponshbie | IIpaktnueckue | M3YUCHHs o0pa3oBaTeIbHBIE PECYPCHI
paboThI paboThl
https://m.edsoo.ru/ff0c3620]]
5 |[[PaBHOYCKOpPEHHOE HPSIMOJIMHEHHOE JIBHYKECHUE ] | I [[bubmuoTexa [IOK
https://m.edsoo.ru/ff0c372¢]]
6 |[[CBoOoaHOE mageHue. Y CKOpeHHe CBOOOHOTO MacHH s || I [[bubmmoTeka [TOK
https://m.edsoo.ru/ff0c39cc]]
7 |[[KpuBoauHeliHOE ABMKEHHE. J|BIYKCHHE MaTePHAIbHON TOUYKH it [[bubmmoTeka [TOK
10 OKPY’KHOCTH ] https://m.edsoo.ru/ff0c3ada]]
8  |[[ITpunImI oTHOCUTenbHOCTH ["anuies. MHepiuaibHble : [[bubmuoTexa LIOK
cucremsbl orcuera. [lepBrlii 3akoH HeroToHa]] https://m.edsoo.ru/ff0c3be8]]
9 |[[Macca Tena. Cuna. [Tpunnun cynepno3uimu cuit. Bropoit 1 [[bubamnoreka LIOK
3akoH HpIOTOHA /T MaTepraabHON TOUKH] | https://m.edsoo.ru/ff0c3be8]]
10 |[[Tperwii 3akoH HproToHA /17151 MaTepUaIbHBIX TOYEK] ] 1 [[bubmuoTexa [JOK
https://m.edsoo.ru/ff0c3be8]]
11 |[[3akoH BcemupHoro Tsarotenus. Cuia tsokectu. [lepBas 1 [[bubmuoTexa [IOK
KOCMHYECKast CKOPOCTb|] https://m.edsoo.ru/ff0c3d00]]
12 |[[Cuna ynpyrocTu. 3akon ['yka. Bec Tenal]] 1 [[BuomuoTexa [JOK
https://m.edsoo.ru/ff0c3e18]]
13 |[[Cuna Tpenus. Koaddurment tpenus. Cuna conpoTUBICHUS 1 [[bubamnoreka [IOK
NIPH JBWOKEHHH TEJIa B KUIKOCTH WM rase]] https://m.edsoo.ru/ff0c3f76]]
14 |[[TTIocTymaTrenbHOE U BpallaTeIbHOE ABMKEHHE a0COFOTHO 1 [[BuGmmoTexa IIOK
TBEépAOro Tena. MoMeHT cuiibl. [1neuo cumbl. YcnoBus https://m.edsoo.ru/ff0c41a6]]
paBHOBecHsI TBEPIOTO Tenal|
15 |[[Mmmynbe MaTepuaabHOM TOUYKH, CHCTEMBI MaTEpPUATbHBIX 1 [[bubamnoreka [IOK
To4ek. MITyibC CHITBI. 3aKOH COXPAaHEHHUS HMITYJIbCa. https://m.edsoo.ru/ff0c43d6]]
PeaktuBHOE nBIKEHNKE] ]
16 |[[PabGoTa 1 MomutHOCTH cHIbl. KnHeTHUYECKast YJHEPTHsI 1 [[bubmuoTexa [JOK
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Ne Tema ypoka KonnuecTBo yacoB [Hara OJeKTpoHHbIE TU(PPOBBIE
I/ Beero|| Koutponshbie | [Ipaktnueckue | M3YUCHHs o0pa3oBaTeIbHBIE PECYPCHI
paboThI paboThl
MaTepuanbHOH Touk. TeopeMa 06 H3MEHEHHH KMHETHIECKOH https://m.edsoo.ru/ff0c4502]]
SHepruu| |
17 |[[TloTeHmmanbHas 3Heprus. [loTeHIIMABHAS YHEPTHS YIIPYTO 1 [[bubmmoTeka [TOK
nehopMUpPOBaHHO# MPYXUHBL. [T0TeHIMATIbHAS SHEPTHS TENa https://m.edsoo.ru/ff0c461a]]
BOJIM3H MOBEPXHOCTH 3eMIIH ||
18 |[[TIoTeHIMATBHBIC U HENOTEHIIMATbHBIE CHIIBL. CBSI3b PabOTHI 1 [[BubmuoTeka [JOK
HEIMOTCHIMATBHBIX CHII C K3MEHECHHEM MEXaHHUECKOM SHEPIUU https://m.edsoo.ru/ff0c478c]]
CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKOM sHEepruu ||
19 |[[JTaGoparopnas pabora «MccnenoBanue cBI3u pabOThI CHITBI C 1 1 (1]
M3MCHEHHEM MEXaHUYECKOW SHEPIUH TeJia Ha IpUMepe
pacTsHKEHUS PE3HHOBOTO XKTyTay]]
20 |[[KonTposbHas pabota mo Teme «KuHemaTtuka. J[mHaMuka. 1 1 [[bubmmoTeka [IOK
3aKOHBI COXpaHEHHS B MEXaHUKE ] https://m.edsoo.ru/ff0c4b74]]
21 |[[OcHOBHBIC MOJIOKEHHSI MOJICKYJIIPHO-KUHETUYECKON TEOPHUH. : [[bubmuoTexa [IOK
BbpoynoBckoe nmxkenue. uddysus]] https://m.edsoo.ru/ff0c4dc2]]
22 |[[XapakTep ABMIKCHUS M B3aHMMOJICHCTBUS YaCTHII BEIIECTBA. : 1
Mopenu cTpoeHHus ra30B, KUIKOCTEN U TBEPABIX TeN|]
23 |[[Macca monekyi. KonnuectBo BemectBa. [loctosiHHas 1 [
ABorazapo]]
24 |[[TerutoBoe paBHOBecue. Temmeparypa u e€ usmepenue. [1Ikana 1 (1]
temneparyp Lenbcust]]
25 |[[Uneanbubiii ra3 B MKT. OcHoBHOe ypaBHeHHe MKT]] 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/ff0c4fde]]
26 |[[AOconroTHas TemIiepaTypa Kak Mepa cpeiHel KHHETHIeCKOn 1 [[bubamnoreka [IOK

SHEPTUH JIBH)KEHHS MOJIEKYJ. Y paBHeHUE MeHeneeBa-
Kuaneiiponal]]

https://m.edsoo.ru/ff0c511e]]
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Ne Tema ypoka KomnnuecTtBo yacos [Hara DNeKTpOHHBIE HU(PPOBEHIE
n/m Beero|| Koutponshbie | IIpaktnueckue | H3YUCHHs o0Opa3oBaTenbHBIE PECYPChI
paboThI paboThl
|27 ||[[3axon laneToHa. I"a30BBbIe 3aKOHBI]] 1 [
28 [[JTaGopaTopHas paboTa «MccneqoBanue 3aBUCHMOCTH MEKTY 1 1 [
napamMeTpaMH COCTOSHUS Pa3peKEHHOTO Ta3ay ]|
29 [[M3omporiecchl B HACATBHOM ra3e U UX rpaguueckoe i [[bubnuoteka [IOK
npezcraBiacHue]] https://m.edsoo.ru/ff0c570e]]
30 [[BuyTpeHHSss SHEPTHUS TEPMOAMHAMUYECKON CHCTEMBI U 1 [[bubaunoreka LIOK
crocoObl e€ n3MeHeHus1. Kom4yecTBo TEIIOTh U padoTa. https://m.edsoo.ru/ff0c5952]]
BHyTpeHHsIs1 SHEeprusi 0JHOATOMHOI'0 WJIEAJIbHOTO ra3al|
31 |[[Bunupsl Terionepenadu]| 1 [[bubnuoteka [IOK
https://m.edsoo.ru/ff0c5¢36]]
32 [[YnenpHas TEIUIOEMKOCTH BelllecTBa. KoaMuecTBO TEMIOThI IpU |—& [[bubmuoTeka [IOK
Teruonepenave. AnuadaTHeIl Tporecc]| https://m.edsoo.ru/ff0c5¢c36]]
33 |[[I1epBBlit 3aKOH TEPMOJMHAMHKH U €r0 IPUMEHEHHE K 1 [[bubamnoreka LIOK
u3omnpoieccam|| https://m.edsoo.ru/ffOc5efc]]
34 [[HeoOpaTuMOCTb TPOIIECCOB B TipUpoie. BTopoit 3akoH 1 [[Bubmmoreka [IOK
TEPMOTUHAMHKH ] | https://m.edsoo.ru/ff0c6230]]
35 [[IIpunnun aevicteust u KI1J] TerioBoi MammHsi] | 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0c600a]]
36 |[[ITuxa Kapuo u ero KIT/T]] (]
|i‘ [[Oxonornyeckue mpoOIeMsl TEMIO3HEPIETUKY | | (]
|38 ‘ [[OGo6rmatomuii ypok «MomnekynspHas ¢pusnka. OCHOBBI [[Bubaroreka [IOK
TEPMOJUHAMUKN | | https://m.edso0.ru/ff0c6938]]
39 |[[KoHTponbHas paboTa o Teme «MosekysipHas Gpu3uka. 1 1 [[bubamnoreka LIOK
OCHOBBI TEPMOTHHAMHUKI || https://m.edsoo.ru/ff0c6a50]]
40 |[[[TapooOpa3oBanue u KoHACHCanus. Mcnapenue u kurenue] ] 1 [[bubmunoTeka [JOK

https://m.edsoo.ru/ff0c63b6]]
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Ne Tema ypoka KonnuecTBo yacoB [Hara OJeKTpoHHbIE TU(PPOBBIE
I/ Beero|| Koutponshbie | IIpaktnueckue | M3YUCHHs o0pa3oBaTeIbHBIE PECYPCHI
paboThI paboThl
41 |[[AOcoaroTHas U OTHOCUTEIbHAS BIAXKHOCThH BO3/IyXa. 1 [[bubmuoTexa [TOK
Haceimennsrii map]] https://m.edsoo.ru/ff0c64d8]]
42 |[[TBépnoe Teno. Kpucrannnueckue u amopHbIe Tema. 1 [[bubmuoTexa LIOK
AHHM30TPOIHUS CBOMCTB KpUCTAILIOB. JKUIKHE KPUCTAILIBI. https://m.edsoo.ru/ff0c65f0]]
CoBpeMeHHbIE MaTepHaIbl ||
43 |[[TInaBieHue U KpUCTAILIM3ANKA. Y Ie/IbHAS TEIUIOTA UIABJICHUA. [ 1 [[Bubauoreka ITOK
CyOnumanus|] https://m.edsoo.ru/ff0c6708]]
44 |[[YpaBHEHHUE TEIUIOBOTO OaaHca]] I [[bubmuotexa LIOK
https://m.edsoo.ru/ff0c6820]]
45 |[[DnexTpu3anus Tel. DNeKTpudecKui 3apsia. JBa Buma £= [[BubmuoTeka [JOK
AIIEKTPUUECKUX 3apsiIOB] ] https://m.edsoo.ru/ff0c6bcc]]
46 [[ITpoBOAHWKH, AUAIEKTPUKHU U MOTYIIPOBOJHUKHU. 3aKOH s [[bubmuoreka [IOK
COXpaHEHHS AIIEKTPUUECKOTO0 3apsiia]] https://m.edsoo.ru/ffOc6bcc]]
47 |[[B3aumopeiicTBue 3apsaaoB. 3akoH Kynona. Toueunsrii 1 [[bubmuoTexa [IOK
AJIEKTPUUECKUIT 3apsi]] https://m.edsoo.ru/ff0c6ce4]]
48 |[[Hampspok€HHOCTD AIeKTprUecKoro moist. [IpuHmn 1 [[bubmuoTexa [IOK
CYIIEPITO3UIIMN dJIEKTPUIECKHX MMoJIeH. JIMHUU HanpsHKEHHOCTH || https://m.edsoo.ru/ff0c6df2]]
49 |[[Pabota cui anekTpocTtaTudeckoro mois. [lorennuan. Pasnocts | 1 [[bubmuoTexa [IOK
MOTEHIHAIIOB] ] https://m.edsoo.ru/ff0c6f00]]
50 |[[TIpoBOMHUKY M TUIIEKTPUKH B AJIEKTPOCTATUICCKOM TIOJIE. 1 [[bubmuoTeka [IOK
JIvanekTprudecKkas MpOHUIAeMOCTbD| ] https://m.edsoo.ru/ff0c7018]]
ol |[[DnekTpoémkocTh. Konmencarop]] 1 [[bubmuoTeka [JOK
https://m.edsoo.ru/ff0c7126]]
52 |[[27eKTPOEMKOCTH MIOCKOTO KOHJIEHCATOpa. DHEPTHS 1 [[brbmmoTeka [TOK
3apsHKEHHOT0 KOHIeHcaTopal | https://m.edsoo.ru/ff0c72c0]]
53 |[[JIaGopaTopHas paboTa "M3mepeHue 3eKTPOEMKOCTH 1 1 (1]



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

No Tema ypoka KonuuectBo yacos Hara DJEKTPOHHBIC ITUPPOBBIC
I/ Beero|| Koutponshbie | IIpaktnueckue | M3YUCHHs o0pa3oBaTeIbHBIE PECYPCHI
paboThI paboThl
KoHJieHcaTopa"]]

54 |[[TIpuHIMO JSHCTBHS U IPUMEHEHHE KOHIEHCATOPOB, 1 (]

KOITMPOBAJILHOTO arapara, CTpyWHOT0 IPUHTEPA.
DneKTpocTaTHUecKas 3aiuTa. 3a3eMICHHE IEKTPOpruOopoB]|

55 |[[DnekTpuvecKuil TOK, yCIOBHS €ro CYIIECTBOBAHHUSL. 1 (]
[TocTostnusiit Tok. Cuia Toka. Hanpsbxkenue. ConpoTuBiieHue.
3akon OMa 1t yyacTka 1enu| |

56 |[[[TocnemoBaTenbHOE, MAPAIENbHOE, CMEMIAHHOE COEUHEHHE 1 0,5 [[Pu6mrorexa LIOK
npoBOAHKKOB. JlabopaTtopHast paboTa «/3yueHne cMeaHHOTO https://m.edsoo.ru/ff0c74f0]]
COCIMHEHHUS PE3UCTOPOBY ||

57 |[[PaboTa ¥ MOIIHOCTH AJIEKTPUIECKOTO TOKA. 3aK0H J[xoys- 1 [[bubmmoTeka [IOK
Jlenmal]] https://m.edsoo.ru/ff0c7838]]

58 |[[3akon Oma jyist TOJHOM (3aMKHYTOM ) 3JIEKTPUIECKOM IEITH. 1 0,5 [[bubauoreka [IOK
Koportkoe 3ambikanue. Jlaboparopnas padora «13mepenne D/1C https://m.edsoo.ru/ff0c7ae0]]
MCTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBICHUS ||

99 |[[DnekTpoHHAs TPOBOIUMOCTH TBEPIBIX METAIIOB. 3aBUCUMOCTh | 1 1 (1
COIIPOTHBIICHUS METAJUIOB OT TEMIIEPATYPHI.

CBepXIpoBOIUMOCTH | |

60 |[[DnexTpuyeckuii TOK B BakyyMme. CBOWCTBA 3JIEKTPOHHBIX 1 1 [[1]
MTy4KOB]]

61 |[[TTomynpoBOJHUKH, X COOCTBEHHAS U TIPUMECHAS 1 [[bubmuoTexa [IOK
npoBoauMocTh. CBolcTBa p—N-miepexoa. [1omynmpoBogHUKOBEIE https://m.edsoo.ru/ff0c84ae]]
npubopsl]]

62 |[[DnexTpuYecKuii TOK B pacTBOpax M pacIuiaBax 3JeKTPOJIHUTOB. 1 [[bubaunoreka [IOK
DAEKTPOIUTUYECKAS UCCOIUAIS. DIIEKTPOu3]| https://m.edsoo.ru/ff0c82ba]]

63 |[[DnekTpuueckuii TOK B razax. CaMOCTOATEIbHBINA U 1 [[bubmuoTexa [TOK

HECAMOCTOSITENbHBIN pa3psan. Monnus. [iazmal]]

https://m.edsoo.ru/ff0c84ae]]
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Ne Tema ypoka KomnnuecTtBo yacos [Hara OJeKTpoHHbIE TU(PPOBBIE
I/ Beero| Koutpoushbie | [Ipaktnueckue | M3YUCHHs o0pa3oBaTeIbHBIE PECYPCHI
paboThI paboThl
64 |[[DnekTpuyeckue MPUOOPHI U YCTPOMCTBA M UX MTPAKTUICCKOE 1 [[bubmuoTexa [TOK
npuMeHeHue. [IpaBuiia TeXHUKH 0€30MacHOCTH ] | https://m.edsoo.ru/ff0c86fc]]
65 |[[O6o0maromumii ypok « DIeKTpOAnHAMHKAY |] 1 [[bubmuotexa LIOK
https://m.edsoo.ru/ff0c88be]]
66 |[[KonTpombHas pabota o Teme «Dnekrpocratuka. [locrosausiii | 1 1 [[bubnmorexa LIOK
AIIEKTPHUYCCKHUI TOK. TOKH B Pa3IUYHBIX cpemax»]] https://m.edsoo.ru/ff0c8a8a]]
67 |[[Pe3epBHblil ypok. KoHTponbHas paboTta 1o Teme 1 [[bubnmorexa LIOK
"DnekTpoauHamMuka']] https://m.edsoo.ru/ff0c8c56]]
68 |[[Pe3epBHbIii ypok. O6oOIatomuii ypok mo remam 10 kinaccal| 1 [[bubmuotexa LIOK
https://m.edsoo.ru/ff0c8f6¢]]
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 4
IMOYPOYHOE ITIJTIAHUPOBAHHUE 11 KJIACC
Ne Tema ypoxka KonuuectBo yacos Hata OJeKTpOHHBIE IT(POBLIE
/1 Bceero| Konrponsusie | [Ipakruueckue | M3Y1CHHA 00pa3soBaTeIbHBIC PECYPCHI
paboThI paboTEI
1 |[[TTocTosiHHBIC MATHUTHI M UX B3aMMOJICHCTBHE. MarHUTHOE TOJIe. 1 [[bubmuoTexa [IOK
BekTop MarHuTHON MHAYKIKH. JIMHUH MarHUTHOM WHIYKIUH] | https://m.edsoo.ru/ff0c9778]]
2 |[[MarauTHO€ 1oJIe IPOBOIHUKA ¢ TOKOM. OmbIT DpcTea. 1 [[Pubmmorexa [IOK
B3aumoelicTBrEe MPOBOTHUKOB C TOKOM]| ] https://m.edsoo.ru/ff0c98fe]]
3 |[[JIabGopaTopHnas pabora «/I3ydeHrue MarHUTHOTO MOJISt KATYIIKH C I 1 [[bubaunoreka LIOK
TOKOM»]] https://m.edsoo.ru/ff0c98fe]]
4 |[[deiicTBHe MarHUTHOTO TOJI HA TIPOBOJHUK ¢ TokoM. Cuna 1 1 [[bubmuoTexa [JOK
Awmmnepa. JlabopaTtopras pabdorta «VccrnenoBanue neicTBus https://m.edsoo.ru/ff0c9ac0]]
IIOCTOSIHHOT'O MarHUTa Ha PaMKy C TOKOM» ]|
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Ne Tema ypoxka KonuuecTBo yacos Hata OnexTpoHHbIe I POBEIE

n/m Bcerq | Koutponbhbie | [paktudeckue W H3YICHHA 00pa3oBaTe/bHEIC PECYPCEI

paboThI paboTHI

5 |[[[eficTBHe MarHUTHOTO IOJISl HA ABMIKYIIYFOCS 3apsKEHHYIO 1 [[bubnuoteka [IOK
yactuiy. Cuna Jlopenna. Pabora cuibt Jlopennal] https://m.edsoo.ru/ff0c9df4]]

6 [[DnexkrpomarHuTHas HHIYKIKsA. [I0TOK BEKTOpa MarHUTHO# 1 [
uHaykiuud. 3JC naaykiuu. 3aKoH 31eKTPOMArHUTHON MHIYKIIUH
QPapanes]|

7 |[[JTabopaTopHas pabora «MccnemoBanue siBICHUS T 1 [[Bubauoreka [IOK
3JIEKTPOMArHUTHON HHIYKIIHN ] https://m.edsoo.ru/ff0cal50]]

8 |[[MunykTuBHOCTD. SIBneHne camouuaykimu. DJIC caMOMHYKIIUH. I [[bubnuoteka [IOK
DHeprusi MarHUTHOTO TOJISL KATYIIKH ¢ TOKOM. DJICKTPOMarHUTHO® https://m.edsoo.ru/ff0ca600]]
nose]|

9 |[[Texuuueckue ycTpOHCTBA U MX IPUMEHEHHUE: IOCTOSTHHBIE 1 (11
MarHuThl, IEKTPOMATrHUTHI, ATIEKTPOIBUTATEIb, YCKOPUTEIIH
AJIEMEHTAPHBIX YACTUII, MHIYKIIMOHHAS TI€Yb | |

10 |[[O6o6maromuii ypok « MarHuTHOE T0JIe. DIEeKTPOMArHUTHAS 1 [[bubmmoTeka [IOK
UHIYKIHA» ] https://m.edsoo.ru/ff0cab82]]

11 |[[KoHTponpHas paboTa o Teme « MarHuTHoe ToJe. 1 1 [[bubamnoreka LIOK
DJIeKTPOMAarHUTHAS HHAYKIIHI» ] https://m.edsoo.ru/ffOcad58]]

12 |[[CBoGOaHBIC MexaHYECKUE KOJieOaHus. ['apMoHnUYecKkue 1 [[Bubmmoreka [IOK
KoneOaHus. Y paBHEHNE rapMOHHYECKUX Konebanuid. [IpeBpamienue https://m.edsoo.ru/ff0caf06]]
SHepruu| ]

13 |[[JTabopaTopHas pabota «MccienoBanue 3aBUCUMOCTH TIEPHOIA 1 1 (]

MaJIbIX KoJIieOaHMii rpy3a Ha HUTH OT JUIMHBI HUTH U MacChl rpy3a»]]

14 |[[KoneGarenbHblii KOHTYp. CBOOOHBIE AIEKTPOMArHUTHBIE 1 [[bubaunoreka [IOK
KoJicOaHMs B HICAIbHOM KOJICOATeIbHOM KOHTYpe. AHAIOTUs https://m.edsoo.ru/ff0cb820]]
MEXy MEXaHHUECKUMH U 3JICKTPOMAarHUTHBIMHU KOJICOaHHUSIMH | |

15 |[[@opmyna ToMcoHa. 3aKOH COXpPAHEHUSI SHEPTUU B UICATHHOM 1 [[Bubmmorexa [IOK

Kosie0aTeIbHOM KOHTYpE] |

https://m.edsoo.ru/ff0ch9c4]]



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

Ne Tema ypoxka KonuuecTBo yacos Hata OnexTpoHHbIe IIM(POBEIE
n/m Beerd| Konrponsnbie | Ipakruueckue | H3YICHHA 00pa3oBaTe/bHEIC PECYPCEI
O‘ paboThI paboTHI
16 |[[TIpencTaBiieHHE O 3aTyXalOMMX KOJeOaHUAX. BBIHYKICHHbIE 1 [[bubmuoTexa [JOK
MexXaHU4eckue Kosebanus. Pesonanc. BoiHyk1eHHBIC https://m.edsoo.ru/ff0cbb86]]
3JICKTPOMarHUTHBIC KOJeOaHus ||
17 |[[TIepemennblii TOK. CHHYCOUAAIbHBINA IEPEMEHHBIH TOK. 1 [[bubmuorexa [JOK
MOIIHOCTH IEPEMEHHOTO TOKA. AMILIUTYIHOE H JIEHCTBYIOIIEE https://m.edsoo.ru/ff0cbd34]]
3HAUEHUE CUJIBI TOKA M HAMPsHKEHU | |
18 |[[Tpancdopmarop. [Ipou3BoacTBO, nepenava u moTpedIcHne T (1
BJIEKTPUYECKOM IHEPTUH ||
19 |[[YcTpoiicTBO M MPAKTUYECKOE MPUMEHEHHUE IICKTPUIECKOTO T [[bubmuorexa [JOK
3BOHKA, F€HEpATOpa MEPEMEHHOr0 TOKa, JIMHUM dJ1eKTporepeaay]] https://m.edsoo.ru/ff0cc324]]
20 |[[OkosornuecKre pUCKH IPH MPOU3BOJICTBE MICKTPOIHEPTUH. I (1
KynpTypa rcnonb3oBaHus 3IEKTPOIHEPTHH B TOBCEAHEBHON
KU3HH | |
21 |[[MexaHuuyecKkue BOJIHBI, yCI0BHs pacnpocTpaneHus. [lepuo. 1 [[bubnuoteka [IOK
CKOpOCTh pacrpoCTpaHSHHS U JITTMHA BOJHBIL. [lonepednbie u https://m.edsoo.ru/ffOccab4]]
MPOJI0JIbHBIC BOTHBI| |
22 |[[3Byk. CkopocTh 3ByKa. ['poMKkoCTh 3ByKa. BricoTa ToHa. TemOp 1 [[bubmuoTeka [IOK
3ByKa]] https://m.edsoo.ru/ffOcccOcl]
23 |[[DnmexTpoMarHUTHBIC BOJIHBI, UX CBOMCTBA M cKopocTh. [lkanma 1 [[bubmuoTexa [JOK
3JIEKTPOMATHUTHBIX BOJIH ] https://m.edsoo.ru/ffOccfe0]]
24 |[[TIpuHIMITEI PaIHOCBS3H U TEJIEBUACHUS. Pa3BuTre CpeicTB CBSI3H. |1 (1
Pannomnoxarus||
25 |[[KouTposbHas paboTa «KosebaHus U BOJTHBI»] ] 1 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/ffOcc6f8]]
26 | [[[IpsmonuHEitHOE pacIpOCTPAaHEHUE CBETA B OJTHOPOIHOU Cpele. 1 [[bubamnoreka [IOK
Toueunslii ncTouHuK cBeTa. JIyu cBera]] https://m.edsoo.ru/ffOcd350]]
27 |[[Otpaxkenue cBeta. 3aKOHBI OTpaxkeHus cBera. [loctpoenue 1 [[Bubmmorexa [JOK
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Ne Tema ypoxka KonuuecTBo yacos Hata OnexTpoHHbIe I POBEIE
n/m Bcerq | Koutponbhbie | [paktudeckue W H3YICHHA 00pa3oBaTe/bHEIC PECYPCEI
paboThI paboTHI
U300paKeHHI B TNTOCKOM 3¢epKaiie]] https://m.edsoo.ru/ff0cd4e0]]
28 |[[TIpenmomiuenue cBeta. [lomHOE BHYTPEHHEE OTPaXKEHHUE. 1 [[bubmuoTexa [JOK
[IpenenbHBINA YroJ MOJHOTO BHYTPESHHETO OTPaXKeHUS | | https://m.edsoo.ru/ff0cd7{6]]
29 |[[JTabopaTtopHas paborta «3MepeHune mokasaTess MpeIOMICHHS I 1 [[Bubauoreka [IOK
CTeKIIan]] https://m.edsoo.ru/ff0cd67a]]
30 |[[JIuu3bl ITocTpoeHue nzobpaxenuii B tuH3e. DopMyia TOHKOR s [[bubnuoteka [IOK
JIMH3BI. Y BeJIMUCHHUE JTMH3bI| | https://m.edsoo.ru/ffOcddle]]
31 |[[JTabopaTtopHas pabora «MccienoBaHue CBONCTB H300paskeHHIA B 2 1 [
JTUH3axX» ||
32 |[[ducnepcust ceta. CiaoxHbIN cocTaB Oejioro ceera. [[Ber. 1 1 (]
JlaboparopHas padota «HabmroneHne qucnepcuu cBeTay ||
33 |[[UuTepdepentms crera. Andpakuus ceta. Judpaxuronnas 1 [[bubamnoreka LIOK
peméTkal] https://m.edsoo.ru/ffOced22]]
34 [[TTomepeuHOCTh CBETOBBIX BOJH. [Tomsipu3ariust cBera]] 1 [[bubmunoTeka [JOK
https://m.edsoo.ru/ffOcf02¢e]]
35 |[[OnTuyeckue mpuOOPHI M yCTPOICTBA U YCIIOBHS MX Oe3omacHoro |1 | (01
MIpUMEHEHNUs | |
36 |[[['paHUIIBI MPUMEHMMOCTH KJIaCCHYECKOW MexaHuKH. [locTyrare 1 [[bubnuoteka [IOK
CHEIMAbHON T€OpUH OTHOCUTENHLHOCTH] | https://m.edsoo.ru/ff0cf862]]
37 |[[OTHOCHTENBHOCTD OJTHOBPEMEHHOCTH. 3aMe/JICHUE BPEMEHH U 1 [[bubauoTeka [JOK
COKpaIlleHUE JITHHBI || https://m.edsoo.ru/ffOcfa42]]
38 |[[DHeprus 1 UMITYJILC PEISTUBUCTCKONW YacTHIIBL. CBSI3b MacChI C 1 [[bubaunoreka [IOK
SHEpruel ¥ UMIYJIbCOM. DHEPTHUS TOKO || https://m.edsoo.ru/ffOcfc68]]
39 |[[KonTtposbHas padoTa «Ontruka. OCHOBBI CIICIMATBHON TEOPHH 1 1 [[Bubmmoreka [IOK
OTHOCUTEIILHOCTHY || https://m.edsoo.ru/ffOcf6f0]]
40 |[[DoTtonbl. Dopmyna [Tnanka. Dueprus u ummysbc GoToHa]] 1 [[Bubmmorexa [JOK



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 | Koutponbhbie | [paktudeckue W H3YICHHA 00pa3oBaTe/bHEIC PECYPCEI
paboThI paboTHI
https://m.edsoo.ru/ffOcfel6]]
41 |[[Otkpeitre u uccnepoBanue porodddexra. OnbiTer A. T 1 [[bubmuoTexa [JOK
Croneronal] https://m.edsoo.ru/ffOcffc4]]
42 |[[3akonbl horoddhdexra. YpaBHeHHe DAUHINTSHHA 1715 i [[bubmmoTeka IIOK
dororddexra. «Kpacuas rpanuna» porodpdexral] https://m.edsoo.ru/ff0d015e]]
43 |[[daBnenue cBeta. Onbite I1. H. JlebeneBa. Xumudeckoe neicTue [~ 1+ [[bubnuoteka [IOK
cBera]] https://m.edsoo.ru/ff0d04a6]]
44 |[[TexHrueCcKHe YCTPOHCTBA M MIPAKTHUYECKOE IPUMECHEHHE: 2 [
dororteMeHT, PoToNaTIHK, COTHEUHAs OaTapesi, CBETO IO |
45 |[[Pemenue 3a1a4 o TeMe « IJIEMEHTHI KBAHTOBOU OTITHKI || 1 [[bubmuorexa [JOK
https://m.edsoo.ru/ff0d0302]]
46 |[[Monens aroma Tomcona. OnbiThl Pe3epdopaa no paccesiHuo o- 1 [[bubmuoTexa [IOK
yactuil. [IanerapHas Mojenab aromal] https://m.edsoo.ru/ff0d091a]]
47 |[[TToctynatsl bopa]] 1 [[Bubnuroreka [TOK
https://m.edsoo.ru/ff0dOafa]]
48 |[[W3ny4enue u noryomeHne (GOTOHOB IPH IEPEXOJIE aTOMa C L1 [[bubnuoteka [IOK
OJTHOTO YPOBHSI SHEPTHHU Ha Ipyroi. Buel criekTpos]| https://m.edsoo.ru/ff0d0afa]]
49 |[[BonHoBbIe cBoMcTBa yacTull. Bonubl ne bpoiins. Kopmyckymspuao-| 1 [[bubnuoteka [IOK
BOJIHOBOH Jtyanu3M. CIIOHTaHHOE U BBIHYX/IEHHOE H3IIyueHue]| https://m.edsoo.ru/ff0d0ca8]]
50 |[[OtkpseiTHE pagroakTuBHOCTH. OMnbITEI Pe3epdopaa mo 1 [[Bubmmoreka [IOK
OTIpeICNIEHUI0 COCTaBa PAIMOAKTUBHOTO U3ITy4eHH | | https://m.edsoo.ru/ff0d0fd?2]]
51 |[[CoiicTBa anbda-, Oera-, raMMa-u3IydeHus. BiusHue 1 (]
PaIuoOaKTUBHOCTH Ha KUBBIE OPTAaHU3MHI ||
52 |[[OTkpeiTHE TPOTOHA U HelTpoHa. M3oTombl. Asba-pacna. 1 [[bubnuoteka [IOK
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnai. 'amma-uznyyenue]] https://m.edsoo.ru/ff0d1162]]
53 |[[DHeprus cBsi3u HYKJIOHOB B siape. SnepHbie peakuuu. S nepHbli 1 [[bubmuorexa [JOK



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

Ne Tema ypoxka KonuuecTBo yacos Hata OnexTpoHHbIe I POBEIE
n/m Beerq|| Koutponbhbie | Ipaktudeckue | H3YICHUA 00pa3oBaTe/bHEIC PECYPCEI
paboThI paboTHI
peaxtop. [1po0sieMbl, TIEPCICKTHBBI, SKOJIOTHICCKUE ACTICKThI https://m.edsoo.ru/ff0d1356]]
SIIEPHON SHEPTETUKH ||
54 |[[2nemenTapHbie yacTUIlbl. OTKPHITHE TO3UTPOHA. METOIbI 1 [[bubmuoteka [IOK
HaOJIIOJICHUS U PETUCTPALIMH JIEMEHTAPHBIX YacTull. Kpyriblii cTon https://m.edsoo.ru/ff0d0e38]]
«DynnamenTanbpHble B3auMoaecTBus. EqMHCTBO (usznueckoit
KapTUHBI MUPay | ]
95 |[[Buna 3Bé3mHoro HeOa. Co3Be3ausl, APKKUE 3BE3/IbI, TUIAHETHI, UX T (1
BuauMoOe aBrKeHne. ConHedHas cuctemal |
56 |[[Comnue. Comnevnast akTuBHOCTB. Vicrounuk sHeprun ConHua u T (01
3BE31] ]
57 |[[3BE31BI, UX OCHOBHBIC XapAKTEPUCTUKH. 3BE3/IbI MIABHOM T (1
NOCIIEI0BATENbHOCTH. BHyTpeHHee cTpoenue 38E31. COBpEMEHHBIE
IIPEJICTaBJICHUS O IPOMCXOKAEHUH U dBostonny CosHna u 38€371] ]
58 |[[Muneunslii [1yte — nHama ["anaktuka. [lonoxxeHnue u qBuxeHue 1 [l
Connua B Nanaktuke. ["anaktuku. YEpHbIE ABIPHI B siApax
rajakTvkK]|
59 [[Bcenennas. Pazoeranue ranaktuk. Teopust bombioro B3pbiBa. 1 (1
PenukToBO€ M3nyyeHnue. Meraranaktukal |
60 |[[HepemeHnHble IpoOIEMBI aCTPOHOMHUH || 1 (1
61_|[[KouTponbHas paboTa «DJIeMEeHThI aCTPOHOMHHU U acTpodu3uku»]] | 1 1 (]
62 |[[OGoO0matonmii ypok. Posb ¢pu3nku 1 acTpOHOMUM B 1 [l
9KOHOMHYECKOMH, TEXHOJOTHYECKOM, COITMATLHOM M ATHYECKOM
cdepax AeaTeTbHOCTH YeloBeKa] ]
63 |[[O6oOmarommii ypok. Poste 1 MecTo GU3HKN 1 aCTPOHOMHY B 1 (1
COBPEMEHHOW Hay4YHOH KapTHHE MuUpa]|
64 |[[O6o0matouwmii ypok. Ponb ¢pusndeckoit reopun B popmupoBanuu |1 (]

MIPEACTABICHHUH 0 GU3NIECKOI KapTUHE MuUpal]



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

Ne Tema ypoxka KonuuecTBo yacos Hata OnexTpoHHbIE IM(PPOBLIE
/i Beerd| Konrponsubie | Ilpakriueckue | H3Y9CHHA 00pa3oBaTelbHbIE PECYPCHI
paboThI paboTHI
65 |[[O6o6rmaromuii ypok. Mecto huznueckoii KapTUHBI Mupa B obmmem | 1 [
PAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTaBICHUH O
npupoze]]
66 |[[Pe3epBHBIil ypok. MarHuTHOE MOJI€. DICKTPOMArHUTHAsI I (1
WHIYKUHUs | |
67 |[[Pe3epBHbIii ypok. OnTrKa. OCHOBBI CIICIIUATIBLHON TEOPUU B (1
OTHOCHUTEJIBHOCTH ||
68 |[[Pe3epnbiii ypok. KBanToBast pusnka. DieMEeHThI aCTPOHOMHU U [ L | [[bubmuoteka [IOK
acTpodusukmu|| https://m.edsoo.ru/ff0d17841]]
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7



https://m.edsoo.ru/ff0d1784

IMPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OBPA30BATEJIBHOM ITPOI'PAMMBI

10 KITIACC
Kox .
IDOBEDSIEMOL0 IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
posep 00pa3oBaTeILHOM NMPOrPaMMBbI CpelHero 001ero o0pa3oBaHus
pe3yJabTara

JleMoHCTpHpOBaTh Ha IPUMEPAX POJIb U MECTO (PU3HKHU B (hOpMUpOBaAHUH
10.1 COBPEMEHHOM HAyYHON KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTHH, B TPAKTUYECKON JIEITEIBbHOCTH JIIOJICH

Y4uTHIBaTh TPAHUIIBI TPUMEHEHUS U3YYCHHBIX (DU3UUECKUX MOJIEIICH:
MaTepuaibHas TOUKa, MHEepIHallbHas CUCTeMa 0TcuéTra, abCOIOTHO TBEPAOE
TEJI0, UJICATIBHBIN Ia3; MOJEIN CTPOEHUS Ira30B, KUAKOCTEN U TBEPIBIX TEI,
TOUYCYHBIN AJIEKTPUUECKUI 3apsi]l — P pelieHnH (HU3HNUeCKUX 3a1au

10.2

PacnioznaBath usnueckue sBieHus (IPOIECCH) M OOBACHATh UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJIIPHO-KHHETUYECKON TEOPUU CTPOCHUS
BEIIIECTBA U MIEKTPOJUHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE
HpSMOJIMHEHHOE IBU)KEHUE, CBOOOIHOE Na/IeHUE Tell, IBUKEHHE T10
OKpY>KHOCTH, HHEPIIUs, B3aUMoO/ieiicTBUE Tel; mudy3usi, OpoyHOBCKOE
10.3 JIBIDKEHUE, CTPOCHUE )KUAKOCTEH U TBEPIBIX TeJl, U3MEHEHUE 00bEMa Tel
IIPU HarpeBaHuU (OXJIAXKAEHUH), TEIJIOBOE PABHOBECUE, HCIIapEHHE,
KOHJIEHCallUs, IJIaBJIeHUE, KpUCTAUIN3alus, KUIIEHUE, BIa)KHOCTh BO3/1yXa,
MOBBILICHUE JABJICHMSI ra3a IPU €ro HarpeBaHUU B 3aKPHITOM COCY/I€, CBA3b
MEXy TapaMeTpaMH COCTOSIHUA I'a3a B U30MPOLIECCax; IEKTPU3aLUs T,
B3aUMOJICVICTBUE 3apsI0B

OnuceIBaTh MEXaHMYECKOE IBIKEHUE, UCTIONB3Ys (PU3NUYECKIEe BETUYHHBIL:
KOOpJMHATa, MyTh, IEpEMELIEHNE, CKOPOCTh, YCKOPEHHE, Macca Teja, cuia,
MMITYJIbC TeJla, KHHETHYECKasi SHEPrus, MOTeHIMAIbHAs YHEPT U,

10.4 MexaHu4ecKas paboTa, MexaHW4YeCKas MOIITHOCTb; TIPH OMMCAHUU TTIpa-
BUJILHO TPAKTOBATh (PU3MUECKUN CMBICT HCTIOIB3YEMbIX BETUUHH, UX
0003HaYEHMS ¥ €IUHUIIBI, HAXOTUTH (DOPMYJIBI, CBSI3BIBAIOIINE TAHHYIO
(bU3MYECKYIO BEIMYUHY C APYTUMU BETMUYHHAMU

OnucelBaTh U3y4YEHHBIE TEIJIOBBIE CBOMCTBA TEN U TEIUIOBBIE SIBICHHUS,
UCIOJIB3Ys (PM3UUYECKUE BEIMYMHBL: JaBICHUE ra3a, TeMIIepaTypa, CpeIHss
KMHETUYECKasl SJHEPTUsl XaOTUYECKOTO IBUKEHUS MOJIEKY!I,
CpeIHEeKBaIpaTUYHasi CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIIOTHI, BHYTPEHHSIS
sHeprus, padboTa raza, KOAQQHUIMEHT MO0JIE3HOTO JeHCTBUS TEIJIOBOTO
JIBUTATENS; IPU OMUCAHUU MTPABWIIBHO TPAKTOBATh (PU3NYECKUIN CMBICI
UCTIOJIb3YEMBIX BEJIMUMH, UX 0003HAUEHUS U €AUHUIIBI, HAXOAUTH (POPMYJIbI,
CBS3BIBAIOIIME JAHHYIO (DM3MUYECKYIO BEIMUUHY C APYTUMHU BEIHMUYMHAM

10.5

OnucelBaTh U3yUYEHHBIE JIEKTPUUECKHE CBOMCTBA BEIIECTBA U
AIIEKTPUYECKHE SIBICHUS (TIPOLECCHI), UCTOb3YA (PU3HUECKHUE BETUUNHBI:
AIIEKTPUYECKUH 3apsil, SIIEKTPUUECKOE T0JI€, HAPSHKEHHOCTD I10JIS,

10.6 MOTEHIIKaN, Pa3HOCTh MMOTEHIIUAJIOB; IIPU OMMCAHUH MPABUIBHO TPAKTOBATH
(bu3nUecKuil CMBICI UCTIOJIb3YEMbIX BEJIMUUH, UX 0003HAUEHUS U €MHULIBL;
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3MUECKYIO BETUUHHY C
JPYTMMH BEIMYMHAMHU

aHAJTM3UPOBATH (PU3UIECKHE TTPOIIECCH U SIBJICHUS, UCTIONB3YS (PU3UIECKUE
3aKOHBI M IPUHIIMIIBL: 3aKOH BceMupHoro Tsarotenus, I, II u 111 3akonst
HrroToHa, 3aK0H COXpaHEHHUsI MEXaHUIECKOM YHEPTUH, 3aKOH COXPAHECHHS
MMITYJIbCA, MPUHIIMI CYNIEPIO3UIIMN CUJI, TPUHLIUII PAaBHONIPABUs

10.7




Kon
NpoBePsSIEMOro
pe3yJjbTarTa

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeILHOM NMPOrPaMMBbI CpelHero 001ero o0pa3oBaHus

MHEPLHATIBHBIX CUCTEM OTCUETA; MOJIEKYJIIPHO-KMHETUYECKYIO TEOPHIO
CTPOEHUS BEILECTBA, I'a30BbI€ 3aKOHBI, CBSI3b CPEAHEN KHHETUYECKON
SHEPTUU TEIJIOBOTO JBMXKEHUS MOJIEKYJI ¢ a0COIOTHON TeMIIEpaTypoHu,
HEPBbIA 3aKOH TEPMOJMHAMUKY; 3aKOH COXPAaHEHHsI IEKTPHUUECKOTro 3apsija,
3akoH KynoHa; mpu 3TOM pa3iauyarh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €0
MaTeMaTHYeCKOE BbIPAXKEHUE U YCIOBHs (IpaHULIbl, 00IaCTH)
MNPUMCHUMOCTHU

10.8

OOBSICHITH OCHOBHBIE PUHLUIIBI IEHCTBHUS MAIllMH, TPUOOPOB U
TEXHUYECKUX YCTPOUCTB; pa3iNyaTh YCIOBHUS UX 0€30MacCHOTO UCTIOIB30-
BaHUs B TOBCEIHEBHOM JKU3HU

10.9

BBIMONTHATE 3KCIIEPUMEHTHI TI0 UCCIICTIOBAHUIO (DU3MUYECKHX SIBICHUHN U
MIPOIIECCOB C UCIIOJIb30BAHUEM TIPSIMBIX M KOCBEHHBIX U3MEPEHHUI; IPH 3TOM
dbopMynupoBath mpodieMy (3a1ady) U TUIIOTe3y Y4eOHOT0 SKCIIEpUMEHTA,
coOupaTh YCTAaHOBKY U3 MPEIJIOKEHHOTO 000PYI0BAHHUSI, TPOBOIUTH OIBIT U
(bOpMYIIHPOBATH BHIBOJIBI

10.10

OcymiecTBIATh IPSIMbIE U KOCBEHHBIC U3MEPEHUS (PH3NUECKUX BEITHYNH;
IPU 3TOM BBIOMpATh ONTUMANIbHBINA CLIOCO0 U3MEPEHHSI U UCII0JIb30BaTh
W3BECTHBIE METO/Ibl OLIEHKHU NOTPEIIHOCTEH N3MEPEHUI

10.11

HccnenoBaTh 3aBUCHMOCTH MEXAY (PU3NUECKUMU BETUUYNHAMU

C UCIIOJIB30BAHUEM IIPSIMBIX U3MEPEHUI; IIPU 3TOM KOHCTPYHPOBATh yCTa-
HOBKY, (PMKCHPOBATh Pe3yJIbTaThl HOJYYEHHON 3aBUCUMOCTH (PU3UUECKUX
BEJIMYMH B BUIE TAOJHII U TPAPHKOB, A€TaTh BEIBOBI 10 pe3yJIbTaTaM
UCCIICIOBAHNS

10.12

Co0mroaThs mpaBuiia 0€30MacHOro Tpy/aa MPY MPOBEICHUH HCCIICIOBAaHU B
paMKax y4eOHOro SKCIIEpUMEHTa, Y4eOHO-UCCIIeI0BATEIbCKON U TIPOEKTHOM
JIEATEIILHOCTH C MCIOJIb30BAHUEM U3MEPUTEIIBLHBIX YCTPONCTB U
71a60paTOPHOTO 00OPYAOBAHUS

10.13

Pemartp pacuérHble 3a/1a4M ¢ IBHO 3aJJaHHON (PU3UUYECKOI MOJEIbIO,
UCTONB3Ys (PU3NYECKHE 3aKOHBI M TPUHIUIIBI; HA OCHOBE aHAJIN3a YCIOBUS
3aJ1auM BbIOMPATh GU3NYECKYIO MOJIEIIb, BBIIETATh PU3NUECKUE BEIIMYMHBI U
bopMmyIIbl, HeOOXOAUMBIE IS €€ PeleHHs], IPOBOJUTH PacUEThl U
OILICHUBATh PEAJIbHOCTbH MOJIYYEHHOTO 3HaYeHUsI PU3NUECKON BEITHUNHBI

10.14

Pemars kauecTBEHHBIE 3a7]a4M: BHICTPAUBATh JJOTUYECKU
HEMPOTUBOPEUUBYIO LIETIOYKY PACCYKIEHUN C OMOPOI HA U3yUYEHHBIE
3aKOHBI, 3AKOHOMEPHOCTH M (PU3NUECKHe SIBJICHUS

10.15

HUcnonb3oBarth IIpyu pCIICHUN yqe6HBIX 3a1a4 COBPEMCHHEBIC
nH(MOPMaIMOHHBIE TEXHOJIOTUH JJIs TOUCKA, CTPYKTYPUPOBAHHUS, UHTEPIIpE-
TallMy U NpeACcTaBIeHUs yueOHON 1 Hay4dHO-TIOMyIIpHON nH(pOpMaluy,
MOJTyYE€HHOM U3 pa3UYHBIX UCTOYHUKOB; KPUTHYECKH aHATH3UPOBAThH
MOJTy4aeMyr0 HH(HOPMAITHIO

10.16

[TpuBOANTE MpUMEPHI BKJIA/1a POCCUNHCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HayKH, 00BSCHEHHE MPOILIECCOB OKPYKAIOIIET0 MUPA, B pa3BUTHE
TEXHUKU U TEXHOJIOTUI

10.17

Mcnonb30BaTh TEOPETUUECKUE 3HAHUSA IO (PU3HKE B TIOBCEAHEBHOM KU3HU
Jutst obecrieyeHus: 0€30MacHOCTH MpU 0OpalleHny ¢ mpubdopamMu

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

10.18

PaboTath B IpyIniie ¢ BBHIIOJIHEHUEM Pa3JINYHBIX COUMAIBHBIX POJICH,




Kon
NpoBePsSIEMOro
pe3yJjbTarTa

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeILHOM NMPOrPaMMBbI CpelHero 001ero o0pa3oBaHus

IUTAHUPOBATh PabOTy TPYIIIBI, PALIMOHAILHO PACTIPEICNIATh 00SI3aHHOCTH U
IIJJAHUPOBATh JIEATEIIBHOCTh B HECTAHIAPTHBIX CUTYAIUAX, aIEKBATHO
OLICHMBAThH BKJIAJl KXKI0T0 U3 YYACTHUKOB IPYMIIbI B PEILICHUE
paccMaTpuBaeMoii MpoOIeMbl

11 KJIACC

Kon
NMPOBEPAEMOro
pe3yJbTaTa

111

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOIM
o0pa3oBaTe/ibHOI MPOrpaMMBbI Cpe/IHero 001ero 00pa3oBaHus

JleMOHCTpHpOBaTh HA IIPEMEPaX POJIb U MECTO PU3UKH B (POPMHUPOBAHUH
COBPEMEHHOI HAyYHOI KapTHUHBI MUPA, B Pa3BUTHUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTHH, B TPAKTUYECKON JIEATEIIbHOCTH JIKOJIEH, LIEJIOCTHOCTD U
€IMHCTBO (PM3NYECKOM KApTUHBI MUpa

11.2

Y4uuThIBaTh TPaHULIBI IPUMEHEHUS U3YUYEHHBIX (PU3UUECKUX MOJEIIEH:
TOYEYHBIN JIEKTPUYECKUM 3apall, siiepHast MOJENb aTOMa, HyKJIOHHAs
MOJIEJIb ATOMHOT'O si/Ipa MPH pelieHnH (HU3NIECKHX 33129

11.3

Pacnio3naBath usudeckue siBeHUs (IPOIECCh) M OOBACHATH UX HA OCHOBE
3aKOHOB JICKTPOIMHAMUKHY M KBAHTOBOW (DM3HMKHU: dJICKTPHUECKAs
MIPOBOIUMOCTb, TEIIOBOE, CBETOBOE, XUMUYECKOE, MArHUTHOE JCHCTBUS
TOKa, B3aMMOJICHCTBIEC MarHMTOB, DJICKTPOMArHUTHAS UHAYKIHS, ICHCTBUE
MarHUTHOTO TIOJIS HA MIPOBOIHUK C TOKOM U JIBHDKYIIHICS 3apsil,
AIIEKTPOMArHUTHBIC KOJICOAHUS ¥ BOJIHBI, TPSIMOJIMHEHHOE
pacnpocTpaHeHHe CBETa, OTpaKeHHe, peIoMIIeHUEe, HHTepepeHIINs,
Judpakus 1 Mojsipyu3aiys CBeTa, IUciepcust cBeTa, (OTOIEKTPUIECKUI

s ekt (hoTorddekr), cBETOBOE NaBIeHUE, BOSHUKHOBEHHE JTHHEHUATOTO
CIIEKTpa aTOMa BOJIOPOJIa, €CTECTBEHHAS M UICKYCCTBEHHAs! Pa/INOAKTUBHOCTD

114

OnuchIBaTh N3y4YeHHbIE CBOMCTBA BEIIECTBA (JIEKTPHUUECKUE, MATHUTHBIE,
ONTHUYECKHUE, IIEKTPUUECKYIO TPOBOAUMOCTh Pa3IMYHbIX CpPE)

U 3JIEKTPOMArHUTHBIE SBJICHUS (TIPOLIECCHI), UCTIONb3Ys (PU3NUECKHe
BEJIMYUHBI: JIEKTPUYECKHUN 3apsijl, CHIIA TOKA, JIEKTPUUECKOE HAIIPSKEHUE,
AJIEKTPUUYECKOE CONPOTHUBIIEHHE, Pa3HOCTh MoTeHIanos, J/1C, padbora Toka,
MHAYKIMSI MAarHUTHOTO ToJIsl, cuiia Amnepa, cuiia JIopeHna, MHAyKTHBHOCTh
KaTyILKH, SHEPTUS JJIEKTPUUYECKOI0 U MarHUTHOTO IOJIEH, IEPUOJ U 9acTOTa
KosiebaHuil B KosiebaTeIbHOM KOHTYpE, 3apsi/l U CHJia TOKa B Ipoliecce
rapMOHUYECKUX 3JIEKTPOMAarHUTHBIX KojeOaHHii, OKYCHOE pacCTOSHUE U
ONTHYECKas CUJIa JIMH3BI; IPU ONUCAHUU IIPaBUIIBHO TPAKTOBATh
(bu3nUecKuil CMBICIT HCTIOJIb3YEMBIX BEJIMUUH, UX 0003HAUEHUS U €AUHUIIBI;
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3MUECKYIO BETUUYHUHY C
JPYTMMH BETMYHMHAMHU
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OnuceiBaTh N3y4YeHHbIE KBAHTOBBIE SIBJICHUS U MTPOLIECCHI, UCTIONB3YS
¢du3nUecKre BeIMYUHBL: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U
4acToTa CBETAa, SHEPrus U UMIYJIbC (POTOHA, IEPUOJ IOy paCaia, SHEPTUs
CBSI3U aTOMHBIX JIEp; IPU OMMCAHUU MPABUIIBHO TPAKTOBATH (PU3HUECKUIL
CMBICT CTIOJIb3yEMbIX BEJIMYMH, UX 0003HAYEHUS U €TUHUIIBI; YKA3bIBaTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BETUYHHY C IPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAU€HUE PU3NYECKON BETMUHUHbI

11.6

AHanm3upoBaTh pU3HMUECKUE MPOLECCH U SIBJICHMS, UCTIONIB3Ys (PHU3NUECKUE




Kon
NpoBePsSIEMOro
pe3yJjbTarTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeILHOM NMPOrPaMMBbI CpelHero 001ero o0pa3oBaHus

3aKOHBI M MPUHLMIIBL: 3aKOH OMa, 3aKOHBI IIOCIIE0BATENBHOIO U TIapai-
JIEILHOT'O COEAMHEHUS IPOBOIHUKOB, 3aKoH J[xoyis — JleHua, 3akoH
AIIEKTPOMArHUTHON MHIYKIINH, 3aKOH IPSIMOJIMHEHHOTO PacIIpOCTPAaHEHHS
CBETa, 3aKOHbI OTPAXKEHUS CBETA, 3aKOHBI MPEJIOMJICHHSI CBETa, ypaBHEHHE
OunmreitHa i Gotodddexra, 3aK0H COXpaHEHUs SHEPTHH, 3aKOH
COXPaHEHMsI UMITYJIbCA, 3aKOH COXPaHEHHsI AJIEKTPUUECKOr0 3apsaa, 3aKOH
COXPaHEHHs MacCOBOI0 YHMCIIA, IOCTYJaThl bopa, 3aKOH painoaKTUBHOTO
pacraza; mpu 3TOM pa3anyaTh CJIOBECHYIO (POPMYIUPOBKY 3aKOHA, €r0
MaTEMaTHUYECKOE BBIPAXKEHHUE U YCIIOBUS (FPaHULbl, 00JaCTH) IPU-
MEHHMOCTHU

11.7

OHpCI[GJISITb HaIpaBJICHHUEC BCKTOPAa MHAYKIWUHW MAarHuTHOI'O I10JIA
IIPOBOAHHKA C TOKOM, CHUJIbI AMnepa N CHJIBI JIopeHua

11.8

CTpouTh M ONMKUCHIBATh H300paKEHUE, CO3/IaBAEMOE INIOCKUM 3€PKaJIOM,
TOHKOH JIMH30U1

11.9

BBINONTHATE 3KCTIEPUMEHTBI TI0 UCCIIEIOBAaHHUIO (PU3MUECKUX SBJICHUHN U
MIPOIIECCOB C UCIOJL30BAHUEM IIPSIMBIX U KOCBEHHBIX U3MEPECHHIA; IPU 3TOM
dbopMynupoBath rpodieMy (3a1ady) U rurnoTe3y yueOHOro SKCIepuMeHTa,
coOuparh YCTAaHOBKY U3 MPEIJIOKEHHOTO 000PYI0BAHHUS, TPOBOAUTH OTBIT U
(hOpMYIIHPOBATH BHIBOJIBI

11.10

Ocy1miecTBIATh IPSIMbIE U KOCBEHHBIC U3MEPEHUS (PH3HMUECKUX BEIUYNH;
IIPU 3TOM BBIOMPATh ONTUMAJIBHBINA CIIOCO0 U3MEPEHUSI U UCTI0JIb30BaTh
W3BECTHBIE METO/Ibl OLIEHKH MOTPEIHOCTEN U3MEPEHUN

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3NYECKUX BEJTMUUH C UCIOIb30BAHUEM
MPSIMBIX U3MEPEHUI; TPU ITOM KOHCTPYUPOBATh YCTaHOBKY, (PUKCUPOBATH
pe3yJbTaThl MOJYYECHHOH 3aBUCUMOCTH (PU3NUECKUX BEJTMUUH B BUJIE TaOIUI]
U rpaduKOB, €JaTh BHIBOABI IO PE3yJIbTaTaM MCCIIEI0BaHUS

11.12

CobmoiaTh mpaBuia 0€30MacHOro Tpy/Ja MpHU MPOBEACHUH UCCIIEeI0BAaHUI B
paMKax y4eOHOTr0 IKCIIEpUMEHTa, YIeOHO-MCCIeI0BATEIbCKON M MPOEKTHON
JESITEIbHOCTH C UCMOJIb30BaHUEM U3MEPHUTENbHBIX YCTPOUCTB U
71a00paTOPHOTO 0OOPYTOBAHHUS

11.13

Pemath pacuétHble 3a/1a4u ¢ SBHO 3aJJaHHON (hPU3HUECKON MOJEINbIO,
UCIIONB3YS (PU3UYECKHE 3aKOHBI U TIPUHITUIIBI; HA OCHOBE aHAJIN3a yCIOBUS
3aJja4uM BHIOMPATh GU3UUYECKYIO MOJIENb, BBIICTATh GU3NUECKUE BEIUYUHBI U
(bopMyIibl, HEOOXOIUMBIE JUIsl €€ PEeLIeHUSs, TPOBOUTh PACUEThI

Y OLICHHWBATh PEATbHOCTD MOJYYEHHOT0 3HA4YeHUs (hU3MUECKOM BEIMUMHBI

11.14

Pemrate kauecTBEHHBIE 3a/1a4M: BBICTPAUBATh JOTUYECKH
HEIIPOTUBOPEUYUBYIO LIETIOUYKY PACCYKACHUHN C ONIOPOU HA U3YUYEHHBIE
3aKOHBI, 3AKOHOMEPHOCTH U (pU3NUECKHE SIBJICHUS

11.15

Hcnonb30BaTh Npu pelieHuH yUeOHbIX 3a71a4 COBPEMEHHbIE
MH(}OpPMaLIMOHHBIE TEXHOJIOTUH JI TOUCKA, CTPYKTYPUPOBAHUS,
MHTEPIpETALNU U MPEJICTaBICHHs yUeOHO! U HayYHO-TIOMYJISIPHON
uH(pOpMalKH, MOTYYEHHON U3 Pa3IMYHBIX HICTOYHUKOB; KPUTHUUYECKU
aHAJIM3UPOBAThH MOJTyYaeMyI0 HHPOPMALIUIO

11.16

OOBSICHSTH MPUHIUIIBI JEHCTBHS MAIlIUH, PUOOPOB U TEXHUYECKUX
YCTPOWCTB; pa3inyuaTh YCIOBHS UX 0€30MaCHOTO UCIIOJIb30BAHHUS B
IIOBCEIHEBHON KU3HU

11.17

[IpuBoauTE MpUMeEpHI BKIIaJa POCCUHCKHUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB
B Pa3BUTHE HAYKH, B O0BSICHEHHE MPOLIECCOB OKPY>KAIOLIET0 MUPA,




Ko o
A IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM

NpoBepsieMoro .

00pa3oBaTeILHOM NMPOrPaMMBbI CpelHero 001ero o0pa3oBaHus
pe3yJbTarta

B pa3BUTHC TCXHUKU U TEXHOIOTHI

Hcnonb30Bath TeopeTHUecKre 3HAHUS 110 (PU3UKE B MOBCEAHEBHOMN KU3HU
1118 JUist obecrieueHus 0€3011acCHOCTH TP 0OpaIlleHUH ¢ IpubdopamMu U TeX-

HUYECKUMH YCTPONCTBAMHU, JUIsl COXpPAHEHHS 30POBbs U COOIIIOICHUS HOPM
HKOJIOTMUYECKOTO MOBEEHUS B OKPY KaOILEH cpene

PaboTath B rpyriie ¢ BBIIOJIHEHHUEM PAa3JIMYHBIX COLMAIBHBIX POJICH,
IUTAHUPOBaTh padoTy rPYIIIbl, pallMOHATILHO PACHPEAEIATh 00SI3aHHOCTH U
11.19 IJIAHUPOBATh JEATEIIBHOCTh B HECTAHJAPTHBIX CUTYALMAX, aIeKBATHO
OLIEHUBATh BKJIAJ] K&YKAO0I0 U3 YYaCTHUKOB I'PYMIIbI B PELICHHUE
paccMaTpuBaeMoid MPOOIEMbI

IMPOBEPAEMBIE DJIEMEHTbI COAEP/ KAHUSA

10 KITIACC
Kon e
NPoBePSIEMOro IIpoBepsiemble 31eMeHTHI COAEPKAHNUS
pasaeJia
3JieMeHTAa
OU3NKA U meTopl HAYYHOTO MO3HAHUS
®usuka — Hayka o npupojae. Hayunbeie METObI MO3HAHUS
11 OKpYy>Karomero mupa. Posib 3xcriepuMenTa u Teopuu B
MpoIIecce MO3HAHUS PUPOABL. 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 (CpeHsIsl CKOPOCTb, MTHOBEHHAs
212 CKOPOCTh) U YCKOPEHUE MaTEePHATbHON TOYKH, UX MTPOCKITAN
o Ha OCH CHCTEeMbI KoopauHAT. ClI0XKeHUE ePEMEIICHHUN U
CJIO’)KEHHE CKOPOCTEMN
21 PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJIUHEHHOE
213 nerxkeHue. ['padrku 3aBUCIMOCTH KOOPAUHAT, CKOPOCTH,
YCKOpEHUS, TyTH U MepEMEIIECHUST MaTePUATBHON TOYKH OT
BpEMEHU
214 CBobomHoe majieHne. Y CKopeHue CBOOOTHOTO TaACHUS
Kpuponuneiinoe aBuxeHue. PaBHoMepHOe 1BUKEHHE
215 MaTepUalIbHOU TOYKHU 1O OKPYKHOCTH. YTJIOBasi CKOPOCTb,
nuHelHas ckopocTs. [lepuon u yacrora.
LleHTpoCTpEMUTENBHOE YCKOPEHHE




Kon

Ko
A NpoBepsieMoro IIpoBepsiemble 3JieMeHTHI COJIeP:KAHUS
pazjaena
3J1eMeHTAa
216 TexHuyeckue ycTpoHCTBa: CIUAOMETD, ABMKEHUE
o CHApAJIOB, LIEMIHBIE U PEMEHHBIE IIEPEIAUn
[IpakTueckue padboTsl. i3MepeHre MTrHOBEHHON CKOPOCTH.
HccnenoBaHue COOTHOIIEHUS MEXY Iy TSMU, IPOIEHHBIMU
TEJIOM 32 MOCIIe0BaTEIbHbIE PABHBIE MPOMEKYTKH BPEMEHH
2.1.7 IIPY PABHOYCKOPEHHOM JABHKCHUU C HAYAJIbHOM CKOPOCTHIO,
paBHOU HyJI0. MI3yueHne ABUKEHHS IIapuKa B BA3KOU
XKHUJIKOCTH. M3yueHne ABMKEHUS Tea, OpOLICHHOTO
TOPU30HTAJILHO
JIMHAMUKA
201 [Tpuniun otHocutensHoctu 'anunes. [lepBriil 3akoH
o Herotona. IHepunanpHble CUCTEMBI OTCUETA
2.2.2 Macca Tena. Cuna. [IpuHnun cynepno3uiuu cul
Bropoii 3akon HeroToHa AJ1s1 MarepuanbHOM TOYKH B
2.2.3 unepmanbHoi cucreme otcuéra (MCO). Tperuit 3akoH
HeroToHa 17151 MaTepuanbHBIX TOUEK
204 3akoH BceMupHoro taroreHus. Cuna tsxectu. [leppast
o KOCMHYECKasi CKOpocTh. Bec Tena
2.2.5 Cwuia ynpyroctu. 3akoH ['yka
Cuna tpenus. Cyxoe Tperue. Cuiia TpeHUS CKOJIBXKEHUS U
99 2.2.6 cwia tperus mokosi. Koaddumment tpenns. Cuna
' CONPOTHBIICHUS IPHU JBM)KCHHUHU TENA B KUJKOCTU WIN ra3e
207 [ToctynaTenbHoe U BpaliaTeabHOE ABMXKEHNE a0COIIOTHO
o TBEPAOIO TENa
298 MoOMEHT CuJIbl OTHOCUTEIBHO OCH BpalieHus. [1ineuo cubl.
o VYcnosus paHoBecus TBEpaoro tena B MCO
229 TexHnyeckue ycTponcTBa: NOAUIMITHUKY, IBUKECHHUE
o VCKYCCTBEHHBIX CITyTHUKOB
[TpakTyeckue paboTel. M3yueHue aBmxeHus Opycka 1o
HAKJIOHHOM IJIOCKOCTH MOJT AEMCTBUEM HECKOIBKUX CHIL.
2210 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
239 3akoH coxpaHenus nmiynsca B ICO. PeaktuBHOE
o JIBIDKEHUE
2.3
2.3.3 Pabora cuiibl
2.34 MOIIHOCTE CHIBI
235 Kunernueckas sHEprus MarepuaibHOM TOUKH. Teopema
B 0 KUHETHUYECKOM dHEPTUn
2.3.6 ITorenunanbHas 3Heprus. IloTeHnnanbHas SHEprus ynpyro




Kon

Ko
A NPOBePsIeMOro IIpoBepsiemble 31eMEHTHI COAePKAHUSA
pasnesa
3J1eMeHTAa
neOopMHUPOBaHHOM NPYKUHBL [loTeHIIMaNbHAs YHEPTUS TeTa
BOJIN3H IOBEPXHOCTHU 3eMJIU
[ToreHnuanbHbIC U HEMOTEHIUANbHBIE CHITBL. CBSA3bH pabOThHI
237 HEMOTEHIUAIbHBIX CUJI C U3MEHEHUEM MEXaHUYECKOU
e SHEPrUH CUCTEMBI T€J1. 3aKOH COXPAaHEHHUS MEXaHUYECKOU
SHEPIruu
2.3.8 VYipyrue u Heynpyrue CTOJIKHOBEHHS
239 TexHuueckue ycTpoicTBa: IBUKEHHUE PAKET, BOJOMET,
o KOIIep, NPYKUHHBIN MCTOJIET
[TpakTuyeckue paboTel. M3yueHue cBsA3u CKOPOCTEH Ten mpu
2.3.10 Heynpyrom yzaape. MccinenoBanue cBsi3u pabOThI CUIIBI C
M3MEHEHHEM MEXaHUUYECKOW PHEPTuu Teja
3 MOJIEKYJISIPHA Sl ®U3UKA U TEPMOJIMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU
OCHOBHBIE TIOJIOKEHHUS MOJIEKYIISIPHO-KHHETHIECKOM
3.1.1 teopuu. bpoyHoBckoe nsuxenue. Auddysus. Xapakrep
JBYDKCHUS M B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA
312 Mogenu cTpoeHus ra3oB, KUJIKOCTEN U TBEPIBIX TEN U
o 00BsICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MOJENEH
313 Macca monekyn. Konnuectso Bemectsa. [locrosanas
o ABoraapo
314 TermoBoe paBHOBecue. TemnepaTypa u €€ H3MepeHue.
o IlTxana remneparyp Llenbcus
315 Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE
31 o MOJICKYJIIPHO-KMHETHYECKOM TeOpHH UeaIbHOro rasa
AOGcomoTHas TemrepaTypa Kak Mepa cpeiHen
3.1.6 KUHETHUYECKOW SHEPTUH TEIUIOBOTO JBM)KEHUS YaCTHIL ra3a.
[ITxana remnepatyp KenbBuHa
3.1.7 VYpasaenue Knaneiipona — MenneneeBa. 3akon /lanbToHa
["a30BBIC 3aKOHBI. M30MpoIIecChH B HI€aTBHOM Tra3e C
3.18 MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: MU30TEpPMa, U30X0pa,
n3zobapa
3.1.9 TexHuueckue ycTpoiicTBa: TepMoMeTp, OapomMeTp
[TpakTueckue paboThl. M3Mepenne Maccel Bo3yxa B
3.1.10 KJIaCCHOM KoMHare. MccienoBanne 3aBUCUMOCTH MEXIY
napamMeTpamM# COCTOSIHHS Pa3peKeHHOTO ra3a
OCHOBBI TEPMOJIMHAMUWKU
321 TepmonnHamuueckas cucteMa. BHyTpeHHs dHEprus
o TEPMOJIMHAMHYECKON CHCTEMBI U CITIOCOOBI €€ N3MEHEHHUS
3.2 329 KonnuecTBo Temnotel u pabota. BHyTpeHHss sHEprus
o 0JIHOATOMHOTO MJI€aJIbHOTO r'a3a
393 Bunsl Termonepeaayn: TeUIONPOBOTHOCTh, KOHBEKITHS,

n3nydeHue. Termno€MKoCTh Tena. Y ejibHas TeII0EMKOCTh




Kon

Ko
A NpoBepsieMoro IIpoBepsiemble 3JieMeHTHI COJIeP:KAHUS
pazjaena
3J1eMeHTAa
BellecTBa. Pacu€r KkonmyecTsa TEIIOTHI IIPU TEILIONEpEaaye
[TepBbiit 3akoH TepMoarHaMUKH. [IpumMeHeHne nepBoro
3.24 3aKOHa TEPMOJAMHAMHUKH K u3omporeccam. I padudeckas
MHTEpIIpeTanus paboThl ra3a
TeroBble MamnHbl. [[pUHIUIIBL AEACTBUS TEILUIOBBIX
325 MmammH. [IpeoOpa3oBanus SHEPTUH B TEIJIOBBIX MalIMHAX.
- KoaddurmenT monesnoro neiicreus (nanee — KITT)
temioBoit mamuHbl. [{ukin Kapuo u ero KIIT/]
Bropoii 3akoH TepmoanHamMuku. HeoOpaTumMocTh mpoieccoB
3.2.6 B npupo/ie. TeroBpie ABUTATENIN. DKOJIOTHICCKUE
pO0JIEMBI TEIIJIOIHEPTreTUKU
327 TexHuyeckue ycTporucTBa: ABUTATEIh BHYTPEHHETO
o Cropanusi, OBITOBOW XOJIOUIBHHUK, KOHTUITHOHEP
328 [TpakTueckue padboTsl. I3Mepenue yaenpHoi
o TEII0EMKOCTH
AT'PETATHBIE COCTOAHNWS BEILIECBA. ®A30BBIE INTEPEXO/IbI
[TapooOpazoBanue u KoHACHCAM. VcnapeHne u KumneHue.
3.3.1 VY aenpHas TeioTa napoodpazoBaHus. 3aBUCUMOCTb
TEMIIEPATYPHI KATICHUS OT JIaBJICHUS
332 AOCOI0THAs M OTHOCUTEbHAS BIIAXKHOCTh BO3/TyXa.
o Hacpiennslii map
TBépnoe teno. Kpucraminueckue u amopgHble Tena.
3.3.3 AHU30TPOMUS CBOMCTB KpUCTAIOB. JKUIKHE KPUCTAILIBL.
3.3 CoBpeMEHHBIE MaTEPHAIIBI
334 [TnaBnenue u KpucTaUIU3aus. Y aelbHas TEIIoTa
e maBieHus. Cyomumanus
3.35 VYpaBHEHHE TEIIOBOro OanaHca
TexHuueckue yCTpoCTBa: TUTPOMETP U IMICUXPOMETP,
336 KaJIOPUMETP, TEXHOJIOTUU MOTyYEHHUSI COBPEMEHHBIX
e MaTepHaJioB, B TOM YKCJIE HAHOMAaTEPUAJIOB, U
HAHOTEXHOJIOTUU
3.3.7 [TpakTueckue padboThl. M3MepeHne BaxXHOCTH BO3ayXa
4 DJIEKTPOAMHAMUKA
DJIEKTPOCTATHUKA
411 DnekTpu3ainus Tel. JNeKTpudeckuit 3apsia. JBa Buaa
B AIEKTPUYECKUX 3apsA 0B
4.1.2 ITpoBOAHMKY, TUAIEKTPUKH U TIOTYTIPOBOJHUKN
4.1.3 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
4.1 414 B3aumopeiicTBue 3apsanoB. 3akoH Kymnona
OnexTpuueckoe nosie. Hanpssk€HHOCTD 3IEKTPHUECKOro
4.1.5 nosist. [IpuHnmn cynepnosunuu. JInHUM HANPsKEHHOCTH
AIIEKTPUUYECKOTO TOJIS
416 PaboTa cuit anexktpocraruueckoro modst. [lorenmuan.
o Pa3Hocth norenumanos




Kon

Ko
A NPOBePsIeMOro IIpoBepsiemble 31eMEHTHI COAePKAHUSA
pasnesa
3J1eMeHTAa
417 [TpoBOIHUKY U JUIIEKTPUKU B IIOCTOSHHOM 3JICKTPUYECKOM
o noste. Jlupnexrpudeckasl IpOHUIIAEMOCTD
418 OnexTpoéMkocTb. KonzneHcarop. DieKTpoEéMKOCTh MII0CKOr0
o KOHJEHCAaTOpa. DHEPrus 3apsHKEHHOT0 KOHIEHCAaTopa
TexHudeckue yCTponuCTBa: 3JIEKTPOCKOIL, dJIEKTPOMETP,
419 ANIEKTPOCTaTUUECKAs 3allUTa, 3a36MJICHHE JIEKTPONPHOOPOB,
KOH/JIEHCATOP, KCEPOKC, CTPYUHBIN IIPUHTED
41.10 [TpakTnyeckue pabotsl. M3mepenue 3neKTpoéMKoOCTH
o KOHJIEHCATOpa
ITOCTOSAHHBIN SJIEKTPUYECKHNU TOK. TOKU B PA3JIMYHBIX CPEJIAX
421 VY CIIoBHS CyIIECTBOBAHUS MIOCTOSTHHOTO SJIEKTPUIECKOTO
o toka. Ucroununku Toka. Cuina Toka. IlocTtosHHbIN TOK
4.2.2 Hanpsokenue. 3akon Oma i1 yyacTka Lenu
423 DJEeKTPUUECKOE COMPOTUBIIEHHUE. Y 1€TbHOE COIPOTUBIICHHE
o BEIIECTBA
424 [TocnenoBarenbHOE, NapaiielIbHOE, CMELIAHHOE
B COEJIMHEHUE MPOBOJIHUKOB
4.2.5 Pabora anekrpudeckoro Toka. 3akoH Jxoyns — Jlenua
4.2.6 MOIIHOCTB 3JEKTPUIECKOTO TOKA
ANeKTpoBIKYIIas cuia (nainee — J1C) u BHyTpeHHEee
4.2.7 COIIPOTHUBIJIEHUE UCTOYHHKA TOKa. 3akoH OMa Ui OJTHON
(3aMKHYTOI) 5ekTpuueckoi nenu. Koporkoe 3aMbIkanne
DJEeKTPOHHAs MPOBOAUMOCTb TBEP/BIX METAILIOB.
4.2.8 3aBHCUMOCThH CONPOTHBIICHHUSI METAJUIOB OT TEMIIEPATYPHI.
CBepXITpOBOIMMOCTh
4.2 429 DekTpuvecKknuil TOK B BakyyMe. CBOHCTBA AIEKTPOHHBIX
o ITy4KOB
[TonmynpoBonuuku. CoOCTBEHHAs U MPUMECHAs
4.2.10 IIPOBOAMMOCTB TIOJIYNIPOBOAHUKOB. CBOMCTBaA P-N nepexoja.
[TosrynipoBOTHUKOBBIE TPUOOPHI
4211 DNEeKTPUUECKUH TOK B 3JIEKTPOIUTAX. DIEKTPOIUTHUECKAS
o JIUCCOIMAIUSA. DIIEKTPOIIH3
OnexTpudeckuil ToK B razax. CaMoCTOSTeNbHBIN U
4.2.12 HECaMOCTOSITeNbHBIN pa3psa. Pa3nuyHbie THIBI
CaMOoCTOsTeNbHOTO pa3psna. Monnusd. [lnazma
TexHUuecKue yCcTpoicTBa: aMIepMeTp, BOJIBTMETP, peocTar,
MCTOYHUKH TOKa, DJICKTPOHArpeBaTeIbHbIC TIPUOOPEI,
4.2.13 AIIEKTPOOCBETUTENbHBIE TPHOOPHI, TEPMOMETP
COIIPOTHUBIICHUS, BAKYYMHBIH IO, 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 snexrponnsa




11 KITIACC

Kox Kon
NpoBepsieMoro IIpoBepsiemble 3JieMeHTHI COJIeP:KAHUS
pasaena
3JIeMEeHTA
4 DJIEKTPOAMHAMUKA
MATI'HUTHOE I1OJIE. JIEKTPOMAI'HUTHA A MHAYKIA
431 [TocTrosiHHbIE MarHUTHI. B3anMoaelicTBrE TOCTOSTHHBIX
e MarHuToB
MaruutHoe nosie. Bekrop MaruutHo uHAyKuuu. [IpuHiun
4.3.2 CyHeprno3unuu. JInHuu MarauTHON uHAYKIuU. Kaptuna
JMHUN MarHUTHOW MHAYKLIUU TOJISl HOCTOSIHHBIX MarHUTOB
MarnuTtHO€ 1noJje npoBOJHUKA ¢ TOKOM. KapTuHa inHnit
433 MOJIs JUIMHHOTO MPSIMOTO MPOBOHUKA U 3aMKHYTOTO
o KOJIBILIEBOT'O MPOBOJIHKKA, KATYIIKHA ¢ TOKOM. OTIBIT
Opcrena. BzanMopeiicTBre MpOBOAHUKOB C TOKOM
4.3.4 Cuita Amriepa, €€ MOJTyJib ¥ HalpaBJICHHUE
Cuia JlopeHua, €€ Mmonynb U HanpasiieHue. [[BuxkeHue
4.3.5 3apsyKEHHOM 4aCTUIIbl B OAHOPOJAHOM MAarHUTHOM IIOJIE.
Pa6ota cwibl Jlopenna
4.3.6 SIBICHHE ICKTPOMArHUTHON HHTyKITUN
437 IToTok BEeKTOpa MArHUTHON MHIYKIIMH
4.3 438 O/JC unnykuuu. 3aKOH IEKTPOMATHUTHON MHAYKIIUU
e Ddapanes
Buxpesoe anekrpuueckoe none. 3(C nnayKnuu B
4.3.9 MIPOBOJIHUKE, JIBIXKYIIIEMCS TTOCTYMATEIFHO B OTHOPOTHOM
MarHUTHOM TI0JIe
4.3.10 [TpaBumno Jlenma
4311 NunyktuBHOCTD. SIBReHue camounaykuuu. 9C
- CaMOUHIYKITUN
4.3.12 DHeprusi MarHUTHOTO MOJIsI KaTYIIKH C TOKOM
4.3.13 DIIeKTPOMarHuTHOE TOJIe
TexHuuecKkre yCTpOMCTBA: MOCTOSIHHBIE MATHUTBHI,
4.3.14 AIIEKTPOMArHUTHI, JJIEKTPOJIBUraTENb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHII, HHIYKIIMOHHAS TIeYh
[TpakTdeckue paboTsl. M3ydeHrne MarHuTHOTO MOJIS
4315 KaTyIIKX ¢ TOKOM. MccnenoBanue NelcTBUS MOCTOSHHOTO
e MarHuTa Ha paMKy ¢ TokoM. MccienoBanue siBieHus
AIIEKTPOMATrHUTHON UHIYKITUU
5 KOJIEBAHUA 11 BOJIHBI
MEXAHUWYECKUNE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
Konebarenbnas cuctema. CBOOOIHBIE KONEOAHHUS.
5 1 5.1.1 ["apmonnueckue konebanus. [lepuon, yactora, aMIiuTy1a u

daza konedaHuit

512 IIpyxnHHBIA MagTHUK. MaTeMaTU4eCKUN MasSTHUK

5.1.3 YpaBHeHUe rapMOoHHYecKHX Konebanuil. Kunemarnyeckoe




Kon
paznena

Kon
NpoBepsieMoro
3JIEMEHTA

IIpoBepsieMble 31eMEHTHI COAePKAHUSA

1 JMHaAMHYCCKOC OIMCAaHUC K0J1€0aTeIEHOTO JABWXKCHUA

5.1.4

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

5.15

Konebarenbublit KOHTYp. CBOOOHBIC AIEKTPOMArHUTHBIC
Kosie0aHus B UA€aIbHOM KojieOaTeIbHOM

KOHTYpE. AHAJIOTHUS MEXKITY MEXaHUYECKUMHU U
AIIEKTPOMAarHuTHEIMU Kosebanusimu. @opmyrna Tomcona

5.1.6

3aKOH COXpaHECHHMsI SHEPTUHU B UICATbHOM KOJieOaTeTbHOM
KOHTYpE

5.1.7

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

5.1.8

[Tepemennsblit Tok. CUHYCOUIANBHBIN TIEPEMEHHBIN TOK.

5.19

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

5.1.10

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

5.1.11

TexHuyeckue ycTpoicTBa: ceiicmorpad, anekTpudeckuit
3BOHOK, JINHWH 3JIEKTpoIiepead

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 KOHAEHCATOPA, KaTyIIK! U
pesucTopa

5.2

MEXAHNWYECKUE

N SJIEKTPOMAT'HUTHBIE BOJIHbBI

521

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

5.2.2

WnTtepdepennus u nudpakuys MEXaHUUECKUX BOJIH

5.2.3

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

524

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

525

CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH: OTPAKEHUE,
IpesoMIIeHuE, MOJSIpU3anus, AUPpakius, UHTEpPepeHIus.
CKOpOCTb JIEKTPOMAarHUTHBIX BOJIH

5.2.6

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

5.2.7

IIpuHIMIIBI paIOCBA3HU U TEJIEBUACHUS. Pagronokanus.
DNIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKarOIeH Cpeibl

5.2.8

TexHuyeckue ycTponcTBa: My3bIKaJIbHbIE HHCTPYMEHTHI,




Kon

Ko
A NpoBepsieMoro IIpoBepsiemble 3JIeMeHTHI COJIeP:KAHUS
pazjaena
3J1eMeHTAa
yJIbTPa3ByKOBasl AMArHOCTHKA B TEXHUKE U METULIMHE,
panap, paAuonpuEMHHUK, TEIEBU30p, aHTEHHA, Tele(oH,
CBY-neun
OIITUKA
531 [IpamosinHENHOE PaCIPOCTPAHEHHUE CBETA B OJJHOPOJIHOMN
e cpene. JIyd cBera
539 OTtpakeHue cBeTa. 3akoHbl oTpaxkeHus ceera. [loctpoenue
e M300paXKCHHUH B TUIOCKOM 3€pKaJie
533 [Tpenomiienue cBeTa. 3aKOHBI IPETOMIICHUS
e cBeTa. AOCOJIFOTHBIN IMOKA3aTeNb MPEITOMICHHS
534 ITonnoe BHyTpeHHee oTpaxenue. IIpenenbHbIi yron
o MOJIHOTO BHYTPEHHETO OTPaXKEHUS
5.35 Hucnepcus ceeta. CiioxxHbll cocTaB 06enoro ceera. L{ser
Colwuparolue u paccenBaroye JUH3bl. TOHKas JIMH3a.
@DOKyCHOE pacCTOSHUE U ONTHYECKAsl CHjla TOHKOM JIMH3BI.
5.3.6 [TocTpoenue n3o0paxeHui B COOMPAOIINX U
pacceuBaromux JinH3ax. @opmysa TOHKOH JIMH3bI.
53 YBenuueHue, 1aBaeMoe JIMH301
5.3.7 [Ipenensl IPUMEHUMOCTH F€OMETPUUECKON ONTHUKH
WnTepdepenius ceeta. KorepeHTHbIE HCTOYHUKU. Y CIIOBUS
538 Ha0JI0/IEeHUSI MAKCHMYMOB U MUHUMYMOB B
e MHTEP(PEPEHIINOHHOMN KapTHHE OT ABYX CHH(a3HBIX
KOT€PEHTHBIX UICTOUHUKOB
Hudpaxus ceera. AudpakuronHas pemeTka. Y caoBue
5.3.9 HaOII0/IEHUS TTIABHBIX MAaKCUMYMOB TIPH MaICHUN
MOHOXPOMaTHUYECKOT0 CBETa Ha JUPPAKIIMNOHHYIO PEIIETKY
5.3.10 [Tonsipusanus cera
TexHu4eckue yCTpoicTBa: 04Ky, JIyma, (hoToanmnapar,
5.3.11 IIPOEKIMOHHBIN annapar, MUKpPOCKOII, TEJIECKOTI,
BOJIOKOHHAS! ONTHKA, TU(PpaKIIMOHHAS pEeHIETKA, OJISIPOH L
[TpakTueckue paboTsl. I3MepeHue mokaszarens
5.3.12 npenomiieHus. MccnenoBanue cBONCTB H300pakeHUil B
nuH3ax. Habmonenue aucnepcun cBera
OJIEMEHTDBI CrienmanbHON TEOpUHA OTHOCUTEIBHOCTH
['paHu1Ibl TPUMEHUMOCTH KJIACCUYECKON MEXaHUKHU.
6.1 [Toctynatel TeOpUM OTHOCUTENBHOCTH: UHBAPUAHTHOCTh
' MOAYJISl CKOPOCTH CBETA B BaKyyMe, IPUHITUI
OTHOCUTEIIbHOCTH DWHILTEHA
6
6.2 OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/IJIEeHHE BPEMEHU
) Y COKpAaIleHHUE ITTUHBI
6.3 DHeprus ¥ UMITYJIbC CBOOOTHON YaCTHUIIBI
6.4 CBs3b Macchbl ¢ HHEprueit ¥ UMIYyJIHLCOM CBOOOIHOM
' YACTHUIIbl. DHEPTHUS MMOKOsI CBOOOTHON YaCTHIIBI
7 KBAHTOBAS ®U3MKA




Kon

Ko
A NPOBePsIeMOro IIpoBepsiemble 31eMEHTHI COAePKAHUSA
pasnesa
3J1eMeHTAa
SJIEMEHTBI KBAHTOBOU OIITUKHA
711 ®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 Ditnmrerina st Gotorddexra. «KpacHas
o rpanuna» Gorodddexra
7.1.4 Hasnenue ceera. OnwiTel [1.H. JIeOenena
7.1.5 XHUMHUYECKOE IEHCTBUE CBETA
716 TexHuueckue ycTpoicTBa: OTO31EMEHT, (POTOAATUHK,
o COJIHEYHast OaTapesi, CBETOIUO]T
CTPOEHUE ATOMA
Monens aroma Tomcona. OnbiTel Pesepdopaa o
721 UCCIIEIOBaHMIO cTpoeHUs aToMa. [InanerapHas Mozens
aToma
[Toctynatsl bopa. U3inydyenue u nornomenue GoToHOB MpH
7.2.2 Mepexojie aToMa ¢ OAHOTO YPOBHS YHEPTUU HA JPYTOM.
Bunpl ciekrpoB. CriekTp ypoBHEH SHEPIrUu aToMa BOJIOpOJia
7.2 BonnoBeble cBolicTBa yactull. Bosnbl e bpoiins.
7.2.3 Kopnyckymnspao-BonHoBo# ayanusm. Judpakius
AJIEKTPOHOB Ha KpUCTaJLIax
704 CrioHTaHHOE M BBIHYX/IEHHOE U3JIy4YeHHUe. Y CTPOUCTBO U
o IPUHLIMI pabOoTHI J1a3epa
795 TexHu4eckue yCTpoNCTBA: CIIEKTPAJIBHBIN aHAIU3
o (criekTpockoI), a3ep, KBAHTOBbIM KOMIBIOTED
7.2.6 ITpakTueckue padbotsl. HabmoneHue TmHenyaToro cnekTpa
ATOMHOE A/1PO
731 MeTtop1 HaOJIIOIEHUS M pETHCTPAIK 3JIEMEHTAPHBIX
o YACTHII
OTtkpeiTue paguoaktTuBHOCTH. OnbITH Pezepdopaa mo
739 OTIPEIeIEHUIO COCTaBa PaIlOAKTUBHOIO U3JTyUEHHS.
e CgoiicTBa anbda-, 6era-, raMMa-u3nydeHus. Biusaue
pPalMOaKTUBHOCTHU Ha KHUBBIC OPTraHU3MbI
OTtkpbITHE TPOTOHA U HEMTpoHa. HyknoHHas Mmonens sapa
7.3 7.3.3 I'eiizen6epra — MiBanenko. 3apsn sapa. MaccoBoe 4ncio
sapa. 3oTomnsl
734 Anbda-pacnaa. DNeKTPOHHBINA U MO3UTPOHHBIN OeTa-pacna.
e ["'amma-n3nydenune. 3aKOH paauoakTUBHOIO pacnajaa
735 OHeprus cBsI3M HyKJIOHOB B sijpe. SnepHble cuibl. Jledext
e Macchl sapa
7.3.6 SnepHble peakuuu. /lenenue u cuHTE3 SAAEp
737 SAnepusiii peaktop. Tepmosinepusliit cuntes. [IpoGnemMsl u

MEePCIEKTUBBI AJIEPHON SHEPTETHKU. DKOJIOTHUECKUE




Kon

Ko
A NPoBePSIEeMOro IIpoBepsiemble 371eMeHTHI COAEPKAHUS
pasaeJia
3J1eMeHTAa
ACIIEKTHI S AEPHON dJHEPIETUKHU
738 DneMeHTapHble yacTulibl. OTKPBITHE TO3UTPOHA.
o OyHIaMEHTAIbHBIE B3aUMOAECHCTBUS
739 TexHuueckue ycTpoicTBa: 103UMETp, KaMepa Bunbcona,
e SJICPHBINA peakTop, aToMHasi bomba
7310 [TpakTueckue padoTsl. MccnenoBanue TpekoB yacTuil (o
o rOTOBBIM (poTorpadusim)
OJIEMEHTBI ACTPODOU3NKU
8.1 Bun 3Bé3aH0r0 Heba. Co3Be3nus, pKue 3BE3/IbI, TIAHETHI,
' UX BUOUMOE JIBUKECHUE
Conneunas cucrema. [lnanersl 3emHol rpynmnsl. [lnaneTs-
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 TPEICTABICHUS
8.6 0 MPOUCXOXKICHUH U dBotonK CONHIIA U 3BE3/1. DTaIb
JKU3HU 3BE3]
Mnneunsiii [IyTs — Hamia [Nanaktuka. CupansHas CTpYKTypa
8.7 I"anakTukwy, pacnpeneneHue 38€31, ra3a u neliu. [lonoxenue
' u aexenue Connna B [Nanaktuke. [1nockas u chepudeckas
nojacuctemsl ["anakTuku
88 Tunel ranakTuk. PaguoranakTuku u kBasapsl. YEpHBIE IbIPBI
' B fAJIpax rajgakTUK
Bcenennas. Pacummpenne Beenennoit. 3akon Xab0ma.
89 Paz6eranue ranaktuk. Bozpact u paanyc Beenennoit,
' Teopus bonbiioro B3psiBa. Mozens «ropsueit BeerneHHON.
PenukroBoe nzmyuenue
810 Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie npo0i1eMbl aCTpOHOMHUHU




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MNPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYUEHUKA

» Ousuka, 10 xmacc/ Msakumes [.5., byxoBueB b.b., Corckuit H.H. nmon penakuueit
[TapdentpeBoit H.A., Akimmoneproe oomiectBo «M3narenbcTBo «IIpocBemnieHuey

» @msuka, 11 kmacc/ Mskumes ['.J1., bByxosner b.b., Hapyrua B.M. non penakmueit
[TapdentbeBoit H.A., Akimnoneproe obmiectBo «M3aatenbetBo «IIpocBemeHuey.

METOAUYECKHUE MATEPHAJIBI J1JIS1 YUUTEJIA

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

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

OUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCblI CETH
HUHTEPHET
bu6mmoreka [{OK https://m.edsoo.ru/ff0d1784
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