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HHOACHUTEJIBHAA 3AIIMCKA

Pabouas mnporpamma y4eOHoro mnpenMera «®PHU3MKa) Ha YpPOBHE CpPEIHETO OOIIETo
o0Opa3oBaHMS COCTaBJICHA HAa OCHOBE TpeOoBaHuid K pesynbraraM ocBoeHuss DOIl COO,
npeacraBieHHblx B ®I'OC COO, a taxke denepanbHOil pabodeld porpaMMbl BOCIIUTAHHS, C
yuérom Konnenuuu npenogaBanus ydeOHoro mpenmera «@Pusnka» B 0011eo0pa3oBaTeIbHbIX
yapexaeHusx Poccuiickoit @enepanuu (yTBEpKAEHHON peIeHuEM KOJIETHM MUHHCTEpPCTBA
[Ipocemenust Poccuiickoit ®enepauuu ot 03.12. 2019 r. No [IK-4BH) u mnoiexur
HEIOCPEICTBEHHOMY TPUMEHEHHIO NP peasn3aiuu oos3atenbHoi yactu GOIT COO.

HopmaTuBHas 0a3a:

1. ®enepanbhblii 3akoH «O6 oOpa3oBanuu B Poccuiickoit @enepannn» ot 29.12.2012 Ne 273-03
(c u3MeHeHussMH 1 onosiHeHusIMU 0T 24.09.2022 Ne 371-D3);

2. @enepanbhblii 3akoH oT 21.07.1993 roma Ne 5473-1 «OO0 yupexIeHUsX U Oprasax,
UCTIOJIHAIOIIMX HaKa3aHUsl B BUJIE JIMIIEHUS CBOOObI» (C U3MEHEHUSIMH U JIOTIOJIHEHUsIMU OT 11.
06.2022 1. Ne 170-®3.);

3. ®enepanbubliii 3ak0H 0T 31.07.2020 Ne304-D3 «O BHeceHuu n3menenuii B GenepanbHplii 3aK0H
«O06 obpazoBanuu B Poccuiickoii denepanun» mo BONpocaM BOCIHUTAHUS O0YYarOLIUXCs, BO
ucnonHenue nopyuenuit IIpesuaenta PO ot 23.02.2018 Ne I1p-328 m.1, ot 20.12.2020 Ne Ip-
2182;

4. ®enepanbHbIi TOCYIAPCTBEHHBIN 00pa30BaTEIbHBIN CTAaHAAPT CPEIHETO 00I1Iero o0pa3oBaHusl,
YTBEpKACHHBIN MprukazoM MunuctepcTBa oopasoBanus u Hayku P@ ot 17 mas 2012 r. Ne 413.
5. [Ipuka3z Munucrepctsa npocsemienust PO ot 12.08.2022 Ne 732 «O BHeceHUM U3MEHEHUN B
(benepanbHbII TOCYJapCTBEHHbII 00pa3oBaTeNbHbINA CTAaHIAPT CpeIHEro o0IIero oopa3oBaHus,
yTBEpXKACHHbIN NpukazoM Munuctepcrsa npocserieHust PO ot 17.05.2012 Ne413»;

6. Ilopsnok opraHuzanyy M OCYILECTBJIEHHS O0Opa30BaTEIbHOW AEATEIBHOCTU 0 OCHOBHBIM
00111€00pa3oBaTeIbHBIM MPOTpaMMaM — O0pa30BaTEIbHBIM IpPOrpaMMaM HayaJlbHOTO OOIIEro,
OCHOBHOTI'O O0ILIEro U CpeiHero oo1iero oopa3oBaHus, yTBepkKAeHHbIN NpuKka3zoM MuHUCTEpCTBA
npocsenienus Poccuiickoit ®@enepanuu ot 22.03.2021 Nel15;

7. denepanbHas obpa3zoBaTeabHas IporpaMma cpeHero odmiero oopasoBanus (nanee — GOIT
COO), yrtBepxkaeHHas mnpukazoM MuHHCTepcTBa mpocBemieHus Poccuiickoit deneparuu ot
23.11.2022 Ne 1014;

8. [Ipuka3 Muntocra Poccuu u MunucrepcrBa oopazoBanus 1 Hayku Poccuiickoit @enepanuu ot
06 nmexabps 2016 r. Ne 274/1525 «O6 yrBepxkaenuu Ilopsiika opraHuzanuy IMOITy4eHHUs
HAYyaJbHOrO OOILEro, OCHOBHOTO OOIIEro U CpeaHero oOmero oO0pa3oBaHUS JIMILIAMH,
OTOBIBAIOLIMMHU HaKa3aHHE B BUJE JIUIIEHUS CBOOOIbI» (C U3MEHEHUSMH U JONOTHEHUAMH OT 20.
12.2018 1. Ne 274/331-®3);

9. denepanbHBIl NepeueHb YUYEOHHMKOB, JOMYLIEHHBIX K MCIIOJIB30BAaHUIO MpPU pealn3aluu
MMEIOLINX FOCYapCTBEHHYIO aKKPEAUTALIMI0 00pa30BaTeIbHbBIX POrpaMM HayalbHOIO 0OIIEro,
OCHOBHOT'O 0OIIETr0, CpeAHero oouero oO0pa30BaHUS OpPraHMU3ALMSMH, OCYILECTBISIOUIMMHU
00pa3oBaTeNbHYI0 JESATENbHOCTh U YCTAaHOBJIEHHUS TMPEAETbHOTO CpOKa HCHOJIb30BaHUS
y4eOHUKOB, YTBEP>KICHHBII puka3oM MuHucTepcTBa npocselenus Poccuiickoit @eneparuu ot
21.09.2022 Ne 858;

10. OcHoBHas oOpa3oBarenbHas nmporpamma cpegsero odmiero oopazoBanus [ KOY COILL Ne 4
npu Y (10-e kmaccel, B cooTBeTcTBUU ¢ TpeboBaHusiMu oOHoBieHHOro ®I'OC COO, ®OII
COO);

11. Honoxenne I'KOY COILI Ne 4 npu UV o nopsinke pa3paboTKu U yTBEpkKACHHUS pabounx
porpaMM IpeaMETOB, ANEKTUBHBIX KypcoB 1o BeiOopy 'KOY COI Ne 4 mpu 1Y



[Iporpamma 1o ¢u3uke 0a30BOro YpPOBHS Ha YpOBHE CpeaHEro oOImero oOpa3oBaHMs
pa3paboTaHa Ha OCHOBE IIOJIO)KCHMH M TpeOOBaHMI K pe3yjabTaTaM OCBOCHHS OCHOBHOM
obpasoBarenbHON IporpaMmbl, peactaBieHHbIX B PI'OC COO, a Takxe ¢ yaétom deaeparbHOn
paboueii mporpaMMbl BOCITUTAHUS M KOHIIETILIMY MPenoAaBanus yaeOHoro npeamera «Pusmnka B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3yrOUMX OCHOBHbIE
o0pa3oBaTesibHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMbl MO (pU3MKEe HamnpaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOyvaronuxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeNILHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTataM OOY4YeHHs, a TAKKe YYUTHIBACT HEOOXOIMMOCTb pealu3alii MEXIPEIMETHBIX
CBsi3ell (PM3MKM C €CTECTBEHHO-HAYYHBIMHM YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU HA YPOBHE CPEIHEro OO0Iero odpa3oBaHus, MJIAHUPYEMbIE
pe3yibTaThl OCBOCHUS Kypca (PU3MKH: TMUYHOCTHBIE, METANpeIMETHbIE, IPEeIMETHBIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

® [UIAHUpPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (GU3UKM Ha 0a30BOM YPOBHE, B TOM YHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e conepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam oOydeHwus..

®du3nka Kak HayKa 0 HauboJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAUe€CTBE YU4EOHOTO
npeaMeTa B LIKOJIE, BHOCUT CYLECTBEHHBIH BKJIAJ B CHUCTEMY 3HAaHUH 00 OKpY’XKarolleM MUpe.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPa3yIOLIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOILIECCOB U SBJIEHUHN, U3y4aeMbIX
XUMHEH, Ouonorueit, pusmueckoir reorpadueir u actpoHomuei. Mcnoab3oBaHWE W aKTUBHOE
npUMeHeHHe (PU3NYeCKUX 3HaHUM ONpeessieT XapakTep U pa3BUTHE pa3HOOOPAa3HBIX TEXHOIOT UM
B cdepe SHEepreTukH, TPAHCIOPTa, OCBOCHMS KOCMOCA, IOJIYYEHUS HOBBIX MAaTepUaloB C
3aJJaHHBIMH CBOWCTBAMHU U JIpyrux. Mzyuenne (pmu3nku BHOCUT OCHOBHOU BKJIAJ B ((OPMUpPOBAHHE
€CTeCTBEHHO-HAYYHOW KapTHHBI MHUpa O0ydJaromuxcs, B (pOpMHUpPOBaHHE YMEHUH NPHUMEHSTH
HaYYHbII METO/] MO3HAHUS ITPH BHIMOJIHEHUH UMHU Y4e€OHBIX MCCIIEJOBAHUH.

B ocHOBY Kypca ¢u3uku JUist ypOBHS CpeHEero o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3lesioB (U3UKHU, BKIIOYAET KaK BOMPOCHI KIACCUYECKOH, Tak U
COBPEMEHHOM (DU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEll MaTepHal Kypca GU3UKA 0ObEAUHEH BOKPYT
¢uznueckux Teopuid. Beaymmm B Kypce sBIseTcss (OpPMUPOBAHUE MPEICTABIECHUN O
CTPYKTYpPHBIX YPOBHSIX MaT€pHH, BEUIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE peanuszanus npeanojaraeT MUClob30BaHHE T'yMaHUTapHOTO
noTeHIMana (pU3NYecKoi HayKH, OCMBICTICHHUE CBSI3U pa3BUTHUS (PU3MKH ¢ pa3BUTHEM OOIIECTBa, a
TaK)K€ C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU M 3KOJIOTMUYECKUMHU MTPOOIEMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3nku rnpeanonaraet 3HakoOMCTBO C IIUPOKUM
KPYroM TEXHUYECKHX U TEXHOJOTMYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonozcusayuu peasu3yercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBA3aHbl C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKAeHHsI MPo0JIeM paliOHaIBLHOTO IPUPOAOIOIB30BaHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Crep>KHEBBIMHU 3JIEMEHTaMH Kypca (M3MKH Ha YpOBHE CpeaHEro oOIero oOpa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GOpMUPOBAHHE TMPEACTABICHUI O CTPYKTYpe MOCTPOEHUs
¢buznyeckoil Teopuu, poiu (PyHIAMEHTAIbHBIX 3aKOHOB W MPUHLHUIOB B COBPEMEHHBIX
IPEJICTaBICHUSIX O NPUPOJE, TpaHUIAX MPUMEHMMOCTH TEOPHi, IS ONHUCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUH U IIPOLIECCOB).



CucTeMHO-IeATEIbHOCTHBIN MOAX0 B Kypce (GU3MKH peau3yeTcs Mpekae BCEro 3a Cuér
OpraHMu3aIy YKCIEPUMEHTAIBHON JesATeNbHOCTH oOyuarouuxcs. [[ns 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO HCIIOJIb30BAHHUE CHUCTEMBbI (POHTANBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB M
7a00paTOpHBIX paboOT, KOTOpBIE B Iporpamme Mo (uszuke OOBEIWHEHBI B OOLIMI CHHCOK
YUEHUYECKUX MPAKTHYECKUX padoT. BeigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYILIECTBISETCS Y4YaCTHHKaMH 00pa30oBaTeIbHOTO
mpolecca UCXo/l U3 0COOCHHOCTEH IIaHUPOBAHUS U OCHAIeHUs kabuHera ¢usuku. [Ipu sTom
o0ecrieynBaeTcsl OBJIAJCHUE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIICIOBAaHUS 3aBUCHUMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.
bonbioe BHUMaHKE yAENsSETCS PELICHUI0 Pacu€THBIX M KadeCTBEHHBIX 3an1ad. [Ipu saTom
JUIsL pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINbIO,
MO3BOJIAIOIINE IPUMEHATh U3YUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3jielia Kypca,
TaK W MHTETPUPYsS 3HAaHUSA U3 pa3HbIX pas3aenoB. JlJis KauyecTBEHHBIX 3a/Jay MPUOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBACHEHHE MNPOTEeKaHWs (QU3UYECKUX SBJICHUM W TMPOIECCOB B
OKpY’Kalolle >KU3HHU, TpeOyrommue BbIOOpa (PU3MUECKOW MOAENH JJISi CUTYAIllMH IPaKTHKO-
OpPUEHTUPOBAHHOT'O XapaKTepa.
B coorBerctBunm ¢ TpeboBanusmu DPI'OC COO k MaTepuanibHO-TEXHHUYECKOMY
obecrnieueHnIo yueOHoro mpolecca 6a30Bblii ypoBEHb Kypca (PU3UKH Ha YPOBHE CPEIHEr0 OOIIEeTo
00pa30BaHMs JIOJDKEH W3Yy4aThCsl B YCIOBHUSX MPEIMETHOTO KaOWHeTa (PU3MKH WM B YCIOBHSAX
MHTETPUPOBAHHOI0 KaOMHETa IPEIMETOB €CTECTBEHHO-HAy4yHOro Iukia. B xabunere ¢usuku
JIOJKHO OBITH HeoOxoauMoe J1abopaTOpHOE OOOpYAOBaHWE [JIsl BBINIOJHEHUS YKa3aHHBIX B
nporpaMme 1no Gu3NKe yI9eHUYECKUX MPAKTHIECKUX padoT U IEMOHCTPAIIMOHHOE 000pYAOBaHNUE.
JleMoHCTpaliioOHHOE  000py/0BaHUE (POPMUPYETCSI B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M 00€CIeYMBAaET MOCTAaHOBKY IEPEUYUCIEHHBIX B IIPOrpaMMe I0
bu3MKe KIIOYEBBIX JEMOHCTpPAIUil AN UCCIEJOBAHMSI HM3y4aeMbIX SIBICHHH M TPOIIECCOB,
SMIUPHUUECKUX U (PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHHUECKUX MPUMEHEHUH.
JlaGopaTtopHoe 00OpYyHOBaHUE ISl YYEHHUECKUX IMPAKTHUYECKUX padboT (opMHpyeTcs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreuuBaeTcs B pacdy€re OJHOr0 KOMIUJIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThl J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BAaHUM aHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TaKXKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUEC IIU(PPOBBIX JIAOOPATOPHIA.
OCHOBHBIMU LIEJIIMU U3Y4YEHUSI (PU3UKU B 001IEM 00pa30BaHUU SABISIOTCA:
e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOYYalOUIMXCA K HAyYHOMY H3YYEHUIO
IPUPO/IbI, PA3BUTHE UX MHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

® Dpa3BUTHE TMPEJCTaBICHUH O HAy4yHOM METOAE TMO3HaHUs |  (OPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIIECHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3y4YEHUs] OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE YMEHUI 0OBACHATH SBICHHS C UCIIOJIb30BaHNEM (DU3UYECKUX 3HAHUNA U
HaYYHBIX JI0Ka3aTeJIbCTB;

e (opMupoBaHHE MPEICTABICHUNA O POIU (PU3UKHU JUISI pA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA.

JocTiwkenne 3TUX Lesel oOecrneyrBaeTcsl pelleHHeM CIEAYIOMIMX 3agad B Ipolecce
M3y4deHus Kypca (U3NKA Ha YPOBHE CPETHETO 00IIero 0opa3oBaHusI:

e npuoOpeTeHrne CUCTEMBbl 3HaHUN 00 O0IKX (U3UYECKUX 3aKOHOMEPHOCTAX, 3aKOHaX,

TEOpUsIX, BKIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, SJIEKTPOAMHAMHUKY, KBAHTOBYIO
(GU3UKY U JIEMEHTHI aCTPOPU3HKH;



e (QopmupoBaHHME YMEHHH MPUMEHSTh TEOPETHUYECKUE 3HaHUSA JJs OOBSICHEHUS
bu3MYeCKUX SBJICHHWA B TPUPOJE U Ui TNPUHATHS TPAKTHUYECKUX PEIICHUH B
IMOBCEAHEBHOM KU3HU,

® OCBOCHHME CIOCOOOB pEIIECHUS pa3IUYHbIX 3aJady C SBHO 3aJaHHOW (U3UYECKOU
MO/JIeJIbI0, 3a/1a4, TIOJPa3yMEBAIOIINX CAMOCTOSTEILHOE CO3aHNe (PUZNYECKOM MOJIEINH,
aJIeKBATHOW yCIIOBUSIM 3a/1a4u;

e MoHUMaHWE (U3MYECKUX OCHOB U TMPHUHIUIIOB JIEHCTBUS TEXHHUYECKUX YCTPOWCTB W
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

® OBJIQJICHWE METOJAaMH CaMOCTOSTEIILHOTO TUIAHUPOBAHUSA M MPOBEICHUS (PU3UUECKUX
OKCIEPUMEHTOB, aHalW3a ©  WHTEpOpeTanud  HH(pOpMaruu,  ONpeleseHUs
JIOCTOBEPHOCTH MOJIYYEHHOI'O PE3ysIbTaTa;

® CO3JaHUE YCIIOBUH JAJISl pa3BUTHsI YMEHHM MPOEKTHO-UCCIIEA0BATEIbCKOM, TBOPUECKOM
JESTEIIbHOCTH.

Ha wusydyenue ¢usuku (0a30BbIi YpOBEHb) Ha ypOBHE CpeAHEro oOIero odpa3oBaHUs
otBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B Henenio), B 11 kinacce — 68 yacos (2 vaca
B HEJICITIO).

[Tpennaraemslii B mporpamme 1o (Gu3Mnke nepedeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
ABIIIETCS. PEKOMEHJIOBAHHBIM, YYHMTENb JelaeT BBHIOOpP MpOBEACHHs J1a00paTOpHBIX padboT u
OTIBITOB C YU4ETOM UHIUBUAYATbHBIX OCOOEHHOCTENH 00YUaOLIUXCS.



COJAEP)KAHUE OBbYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®dusnka — Hayka o npupoje. Hayunsie MeToabl MO3HAHUS OKpyXxaroiero mupa. Ponb
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DHU3HKE.
MopenupoBanue GU3MYECKUX SBICHUN M TporeccoB. Hayunsle rumnore3sl. Ouzndeckue
3aKOHBI U TeOpUH. | paHUIIBI TPUMEHUMOCTH (HU3HUECKUX 3aKOHOB. [[pHHIIMI COOTBETCTBHS.

Ponp m Mecto ¢u3uku B (OPMHPOBAHHMM COBPEMEHHON HAayyHOW KapTHHBI MHpa, B
IIPAaKTUYECKOU NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHanoroBblie U TU(POBBIC U3MEPUTEIHHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYMKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHE. OTHOCHUTEIBHOCTh MEXaHWYECKOro JBMkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHUl u
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE NBIKEeHHE. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U MIEPEMEIICHUS MaTEPHAIbHONW TOUYKH OT BPEMEHH.

CBobOonHoe najeHue. Y ckopeHrue cBOOOHOrO NaieHu .

KpuBonuneiiHoe naBmxeHue. J[[BUkeHHe MarepualbHOM TOYKM IO OKPYKHOCTH C
MIOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, JMHEMHAsA CKOpocTh. [lepruoa u yactora
oOpaiuenus. LleHTpocTpeMuTebHOE YCKOPEHHUE.

TexHu4ecKkne yCTpoUCTBa U MPAKTUUYECKOE MPUMEHEHHE: CIIUIOMETP, ABUKEHUE CHAPAJIOB,
LEMHbIE U pEeMEHHBIC TIEPEeIayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, UIUTFOCTPAIINS KWHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[TpeoOpa3zoBanre ABMKEHUI C UCTIOIH30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3QyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Hab6mronenue neukenus tesa, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOIHOTO TMaICHHUS.

HamnpaBnenue ckopocTy Npu ABUKEHUU N0 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenne HepaBHOMEPHOTO IBYXKCHHUS C IIEJIBIO ONPE/ICTICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOMIEHUS MEXKIY TTYTSIMU, PONACHHBIME TEJIOM 3a MOCJIeI0BAaTEIbHbIE
paBHbIE MPOMEXYTKA BPEMEHU IPU PABHOYCKOPEHHOM JBM)XEHHUH C HayalbHOM CKOPOCTHIO,
PaBHOM HYIIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.

N3yuenune aBuxeHus Teaa, OpPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[TpuHuun otHocurenbHOCTH ['anuiies. 1lepsoiit 3akoH HeroTona. MHepLmanbHble cHCTEMBI
oTCcuéTa.



Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa s
MaTepuaibHOU TOUYKU. Tpernii 3akoH HbI0TOHA [t MaTEpUAIIBHBIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Buapl Tpenus (1okosi, CKoJIbkeHus, kadeHus ). Cuina Tpennst. Cyxoe Tpenue. Cumna
TPEHUsI CKOJIbXKEHUsI U cuiia TpeHus nokos. Koadduuuent tperns. Cuna conpoTUBICHUS TPH
JBUKEHHUU TeJa B )KUAKOCTU WM rase.

[ToctynarensHoOe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CUJTbl OTHOCUTEIIBHO OCHU BpaleHus. [1nedo cuiibl. Y cinoBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckue YCTpONCTBA M IPAKTUYECKOE NPUMEHEHUE: NOJIIMIHUKY, IBUXKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOAbEME U NaJCHUH.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue ABM>XeHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpa3iie, oT ux aedopMaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBbl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
DHEPIHUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3HepIrUs ynpyro 1eGpopMUpOBAHHON MPYKUHBI.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b paOOThl HEMOTEHIMATIBHBIX CHII C
W3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TEJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue v Heynpyrue CTOIKHOBEHHUS.

TexHu4eckne yCcTpOMCTBA M NMPAKTHYECKOE NMPUMEHEHHME: BOJAOMET, KOIEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul



N3ydyeHrne aOCONMIOTHO HEYNPYroro yJapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccnenoBanue CBs3W PaOOTHl CHJIBI C U3MEHEHHEM MEXaHMYECKOW SHEPruu Tena Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsekyasipaasi pM3MKa ¥ TepPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE NIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUU U UX OIBITHOE 00OCHOBaHHUE.
Bbpoynosckoe apuxkenue. Judysus. Xapakrep ABUKEHHs U B3aUMOAEHCTBHS YaCTHUL] BELIECTBA.
Mopnenu cTpoeHus ra3oB, )KUIAKOCTENW U TBEPABIX TNl U 00BICHEHNE CBOMCTB BEILIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo Bemectsa. [loctosnHas ABorapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mognens upeansHoro rasa. OCHOBHOE ypaBHEHHE MOJEKYJIIPHO-KMHETHYECKOH TEOPHUH
uaealbHOTO Ta3a. AOCONIOTHas TemIeparypa Kak Mepa CpelHel KHHETHYECKOH »HEepPruu
TEIJIOBOTrO JABMKEHHS yacTull ra3a. [llkama remneparyp KenbBruHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Kunaneiipona. 3akon [lansrona. M3onponeccsl B UcalbHOM ra3e ¢ MOCTOSIHHBIM
KOJINYECTBOM BellecTBa. ['paduyeckoe mnpencraBieHUEe M30IPOLECCOB: HM30TEpPMa, HM30X0pa,
n3o0apa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [JOKa3blIBAIOLIME JUCKPETHOE CTPOCHUE BellecTBa, (oTorpaduu MOJEKYI
OPraHUYEeCKUX COCTUHECHUH.

OmnbiTe! 10 AU(PY3UH KUAKOCTEHN U Ta30B.

Mozens OpOyHOBCKOTO JBUXKEHUS.

Mogaens onbita [lITepha.

OnbIThI, TOKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHUSL.

Mogens, HILTIOCTPUPYIOIast IPUPOTY TABJICHHS ra3a Ha CTEHKU COCY/a.

OnBIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO Ia3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Omnpenenenne Macchl BO3JyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBHI, IABJICHUS U TEMIIEPATYPHI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSTHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckas cucteMa. BHYTpeHHsIST 3HeEprusi TEPMOJMHAMMYECKOW CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHSsS SHEprusi 0lHOAaTOMHOTO
UJeaIbHOrO ra3a. Busl Teronepeayu: TEIUIONPOBOIHOCTb, KOHBEKIUS, U3IIydeHHE. Y IebHas
TEIIOEMKOCTB BellecTBa. KoMuecTBO TEIUIOTHI IPU TEIUIONEpe1aye.

[Tonsitue o0 anuabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHamuku. [IpumeHenue
MIEPBOro 3aKOHA TEPMOAMHAMHUKHU K H3ompolieccaM. I'papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTs mpoieccoB B MPUPOJIE.

Tennoble MamuHbl. [IpuHIMIBL 1eHCTBUS TEMIOBBIX MaliuH. [IpeoOpazoBanus sHEPIUn B
TeIuI0BbIX MamuHax. KoapdunuenT nonesnoro neictBus remnopoi MamuHel. [ukn KapHo u ero
KOA((UIIMEHT MOJE3HOTO JEHCTBUS. DKOJIOTHYECKUE TPOOIEMbl TEIIIOPHEPTETUKH.

TexHudyeckue YCTpOWCTBA M IPAKTHUYECKOE IIPUMEHEHUE: JBUraTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu



H3MmeHeHre BHYTpEHHEH SHEpruu Tejla MpU COBEPUICHUH pPAOOTHI: BBUIET NMPOOKH U3
OYTBUIKH TIOJ] ACUCTBUEM CXKATOT0 BO3/yXa, HarpeBaHue 3(hrpa B TaTyHHOU TpyOKe MyTéM TpeHHUs
(BuaeOIeMOHCTpAIHS ).

H3meHeHne BHYTpeHHEH sHepruu (TemrepaTypbl) Tela Mpu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTATeNsi BHYTPEHHETO CrOPAHUsl, PEaKTHBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Acpezammnvie cocmoanusn eeuwgecmea. Dazosvie nepexoovt

[TapooOpa3oBanue 1 KoHAeHcaus. Mcapenue u kuneHue. AOCOTIOTHAS U OTHOCUTENbHAS
BJIQXKHOCTh BO3/yXa. HacelmeHHbI map. YaenpHas TEIuioTa mnapooOpa3oBaHUs. 3aBHCHUMOCTH
TEMIEPATYpPbl KUIIEHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucrannmueckue u amopdubie Tena. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.

Kunkue xpuctamibl. CoBpeMeHHbIe MaTepuanbl. [lnmaBieHue u KpucTaIM3alMs. Y AelabHas
TeruioTa miasiaeHus. Cyonumanus.

ypaBHeHI/Ie TEIJI0BOro OanaHca.

TexHuueckue YCTpOﬁCTBa H IPAKTUYCCKOC IIPUMCHCHHUC. THI'POMCETP H IICUXPOMETP,

KaJIOPUMCETP, TCXHOJIOTUH MOJYUCHUSA COBPECMCHHBIX MAaTCPHUAJIOB, B TOM YHUCJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenue npu moHW>KEHHOM JaBJICHUH.

Crioco0bl U3MEpEHUs BIKHOCTH.

HabGnronenue HarpeBaHus U TUIABJICHHUS KPUCTAJUTMYECKOTO BEIIECTBA.
JleMOHCTpaIus KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3mepenrie OTHOCUTENHHON BIAXKHOCTH BO3/TyXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Inexkmpocmamuka

OnekTpuzauusi Ted. OJEeKTpUyecKud 3apan. JlBa Buga dJIEKTPUYECKUX 3apsioB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS MIEKTPUIECKOTO 3aps/a.

B3aumopeiictBue 3apanoB. 3akoH Kymona. TouedHslii  DJIEKTpUYECKHM  3apsi.
Onektpuueckoe none. Hanpsok€HHocTh 3nekTpuueckoro mossd. [lpuHmmn cyneprno3uuuu
ANEKTPUYECKUX MOJeH. JINHNKM HaNPsy)KEHHOCTHU IEKTPUYECKOTO MOJIS.

Pabota cun anextpocratudeckoro noss. [lorenuan. Paznocts norennuanos. [TpoBogHuku
U JUDJIEKTPUKU B JIEKTPOCTATUYECKOM IToJIe. JIudiieKTpruyecKas MpOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCTpOMCTBA M IMPAKTHUYECKOE IPUMEHEHUE: JIJIEKTPOCKOIL, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3alIUTa, 3a3eMJICHUE DJIEKTPONPUOOPOB, KOHJEHCATOp, KOMHWPOBAIbHBIN
anmapar, CTpyUHBIM IPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.



[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DJeKTpOoCcTaTUYECKas 3alluTa.

Ju3neKTpUKU B 3JIEKTPOCTATHUECKOM II0JI€.

3aBUCUMOCTb IEKTPOEMKOCTH IJIOCKOT0 KOHJIEHCATOPA OT ILIOMIA M IIACTUH, PACCTOSHUS
MEXy HUMH U JUDJIEKTPUUECKON MPOHUIIAeMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

H3mepenne 31eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MICTOYHUKM TOKa.
Cuiia Toka. [1oCcTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1sl ydacTka Lenu.

DneKTpruecKoe COIIPOTUBIICHUE. VY nensHoe COIPOTHBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COSAMHEHNE TPOBOIHUKOB.

Pabota sanexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTh 37EKTPUUYECKOTO TOKa.

DNEKTPOABMKYIIAsl CHJIa U BHYTPEHHEE COMPOTUBICHNE UCTOYHUKA TOKa. 3akoH Oma nms
MOJIHOM (3aMKHYTOM ) ayiekTpudeckoit nenu. KopoTkoe 3ambIkaHue.

DJNIeKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHHS] METAJIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpuYecKuii TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHash MPOBOAMUMOCTh MOJIYNPOBOJHUKOB.
CgoiicTBa p—n-nepexoaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

DNIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »dJIEKTPOJMTOB. DIEKTPOJIUTHUECKAs
JTUCCOLMAIUS. DIEKTPOIIU3.

DnekTpuueckuii TOK B razax. CaMOoCTOSITENbHBIN 1 HECAMOCTOATEIbHBIN pa3psa. MoiaHuUS.
IIna3zma.

TexHU4YecKre yCTpOMCTBA U MPAKTUIECKOE MPUMEHEHHE: aMIIEPMETP, BOJIbTMETP, PEOCTaT,
UCTOYHUKMA TOKa, OJEKTPOHArpeBaTeNbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIEHUS, BAKyyMHBIH JAHOJ, TEPMUCTOPHI U  (POTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS] LWIMHAPUYECKUX MPOBOJAHMKOB OT JUIMHBI, IUJIOIIAIU
MOTNIEPEUHOT0 CEYCHUSI U MaTepHaa.

CwmernranHOe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3ieKTpoABMKYIIEH cuiibl. KopoTkoe 3amMblkaHHE€ TalbBaHUYECKOTO
3JIEMEHTAa U OLIEHKA BHYTPEHHETO COIPOTHUBIICHMUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB AJEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD JUO/A.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenune cMenmaHHOTO COeTMHEHHS PE3UCTOPOB.

N3mepenue 31eKTpOoIBHXKYIIEH CUITbI HICTOYHUKA TOKA U €0 BHYTPEHHETO CONPOTUBIICHUSI.

Habmronenue anekrponusa.

MexnpeameTrHblie CBSI3U



N3yuenne kypca ¢uzuku 06a3oBoro ypoBHs B 10 Kjacce OCYIIECTBISACTCS C y4ETOM
COJICPXKATEIBHBIX MEXKIIPSIMETHBIX CBsI3ed C KypcaMd MaTeMaTHKH, OHOJIOTMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nowsimus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO ITO3HAHWSL:
SIBIICHHE, HAaY4HbIH (akt, rumore3a, (u3Myeckas BeIUYMHA, 3aKOH, TEOpHUs, HaOJIrO/eHUE,
IKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJICIb, H3MEPCHUE.

Mamemamuxa: penieHHe CUCTEMbl YPaBHEHHM, TMHEWHAs (yHKIHS, Tapadoia, runepoora,
uX rpaduKku U CBOMCTBA, TPUTOHOMETPpUYECKHE (PYHKIIUH: CHHYC, KOCHHYC, TAHTCHC, KOTAHTCHC,
OCHOBHOE TPHTOHOMETPHYECKOE TOXKJECTBO, BEKTOPhI M WX IPOCKIMH Ha OCH KOOPJIWHAT,
CIIO)KCHUE BEKTOPOB.

buonoeusn: mexannueckoe IBMKEHHE B JKUBOM mpupoje, nuddysus, 0CMOC, TEII000OMEH
JKUBBIX OPTraHU3MOB (BHIIbI TEIUIONEPEIa4t, TEIJIOBOE PABHOBECHE), SJICKTPUUYCCKHE SIBJICHHUS B
JKUBOU TIPUPOIE.

Xumus: TUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHUE aTOMOB M MOJICKYJ, MOJIb BEIIECTBA,
MOJISIpHAsE Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, KUIAKOCTCH M Ta30B, JIICKTPUYCCKHUEC
CBOWCTBA METAJLIOB, AJICKTPOJIMTUYECKAS TUCCOLIUAIHS, TalTbBAHHUKA.

leoepacghusi: BTaXHOCTH BO3IlyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE IBMIKCHUI C MCIOJIb30BAHUEM MEXaHU3MOB, YUET TPCHUS B
TEXHHUKE, MOJIIIMITHUKY, WCIIOJIb30BAHUE 3aKOHA COXPAaHCHUS HMMITyJbca B TEXHHKE (pakera,
BOJIOMET W JIpyTue), IBUTaTellb BHYTPEHHETO CropaHWs, ImapoBas TypOuHa, OBITOBOM
XOJIOJWIIBHUK, KOHJAUIIMOHED, TEXHOJIOTHU TOJTYYCHUSI COBPEMEHHBIX MATepPHAJIOB, B TOM YHCJIC
HAHOMATepUAJIOB, W  HAHOTEXHOJOTWH,  O3JCKTPOCTATHUYECKAas  3alluTa,  3a3eMJICHHUC
NIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH TPUHTEP, 3JICKTpOHArpeBaTeibHbIC MPHOOPHI,
AJIEKTPOOCBETUTEINILHBIC TIPUOOPHI, TAJTbBAHHKA.

11 KJIACC

Pasnen 4. DiekTpoamHaMuka

Tema 3. Maznummnoe none. InNeKmMpoOMAcHUMHAA UHOYKUUS

IlocTostHHBIE MarHuThl. B3amMoaelcTBHME NOCTOSHHBIX MAarHWTOB. MarHuTHoOe moJe.
Bekrop marauTHOM MHAYKIMH. [[pyHIMI Cyneprio3unuy MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHOM
MHAYKIMK. KapThHa TMHUM MarHUTHON MHAYKLUU TOJIS IOCTOSIHHBIX MarHUTOB.

MaruutHoe moje NpoBOAHMKA ¢ TOKOM. KapTuHa NMHMHM MHIYKIUU MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO MPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOI'O HPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HaIlPaBJICHUE.

Cuna Jlopenna, e€ Moxaynb W HampaBleHHE. /J[BHKeHHE 3apsyKEHHOM 4YacTHIBl B
OJIHOPOJTHOM MarHuTHOM moJjie. Pab6orta cumsr JlopeHiia.

SIBneHne HNEKTpOMArHWTHOM MHAYKIMH. [IOTOK BEKTOpa MarHUTHOW HHIYKILHH.
ONEeKTpOoABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMArHUTHOW MHAYKIUK Papajes.

BuxpeBoe anexkTpuyeckoe Moisie. DIEKTPOABMKYINAS CHUJAa WHAYKIUU B IPOBOJHHUKE,
JBUKYIIEMCS IIOCTYIATeIbHO B OTHOPOAHOM MarHUTHOM II0JIE.

ITpaBuio Jlenna.

NHAyKTUBHOCTB. SIBI€HNE CAMOMHIYKIIMHU. DJIEKTPOIBUIKYILASl CHJIa CAMOMHTYKIUH.

OHeprus MarHUTHOT'O TIOJIS1 KaTYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.



TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPHUMEHEHWE: TIOCTOSHHBIE MArHHUTHI,
AIIEKTPOMATHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YACTUILI, UHIYKIIUOHHAS M€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM IOJIEM.

JIuHuY MHIYKIUKA MarHUTHOTO TOJIS.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[evictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIUTA.

SIBreHne ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILIEH CHIIBI MHAYKIMH OT CKOPOCTH M3MEHEHHSI MarHUTHOTO
MOTOKa.

SIBiieHME CAMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHne MarHuTHOTO TOJIs1 KaTYIIKH C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HAa PAMKY C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON UHAYKITUH.

Pa3pen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMazZHUmMHble KOJ1e0AHUS

Konebarenpnass cucrema. CBOOOMHBIE MexXaHWUYeCKHe Kojebanus. [apmonmueckue
konebanus. Ilepmon, dactora, amrumryna W ¢asa konebanuid. [IpyKUHHBI MasTHUK.
Marematuueckuii MasTHUK. Y paBHEHUE rapMOHNYECKUX Konebanuid. [IpeBpaiiieHue sHepruu npu
FapMOHHYECKHUX KOJIeOaHUSX.

Konebarenbuplii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJECOAHUS B HUACATHHOM
KOJIeOaTeIbHOM KOHTYpe. AHaJOTUs MEXIy MEXaHUYEeCKMMH ¢ 3JIEKTPOMarHUTHBIMU
konebanusimMu. @opmyna TomcoHna. 3akOH COXpaHEHUS SHEPTUU B UICATBHOM KojeOaTelbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromMX KojeOaHUsAX. BeIHyX/IeHHble MeXaHWYeCKue KoieOaHusl.
Pe3onanc. BeiHyXeHHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHUsI.

[lepemenHbiit Tok. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HATIPSKEHUS.

Tpanchopmarop. IlpomsBoncTBo, mepemada W MOTPEeOJIECHUE AIEKTPUUYECKON HSHEPTHUU.
DKOJIOTHYECKHUE PHUCKH TP TPOU3BOACTBE AJEKTpodHEepruu. KymnbTypa HCHOIB30BaHUS
AIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HHU.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: DSJIEKTPUUYECKUM 3BOHOK,
TeHepaTop MEPEMEHHOTO TOKa, TMHUHU AJICKTpoIepead.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KosieOaTeNbHOM CUCTEMBI (IPYKHHHBINA UM MaTeMaTHUECKUN
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

WccnenoBanme CBOMCTB BEIHYKIEHHBIX KOJIEOaHUH.

Habmronenue pe3oHanca.

CBOOOIHBIE EKTPOMArHUTHBIEC KOJIeOaHusI.



OcumsutorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKAa M HAlpsDKEHMsT OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu mociie1oBaTeIbHOM COEIMHEHUU PE3UCTOpA, KaTyIIKM MHAYKTUBHOCTH U
KOHJIeHCaTopa.

Mogenp TMHUY 371EeKTponepeaayH.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOJIa MAIBIX KOJIeOaHU! Tpy3a HAa HUTU OT JJIUHBI HUTU U
Macchl rpysa.

HccnenoBanue NEpEeMEHHOIO TOKa B LENM U3 IOCIENOBAaTEIbHO COEJUHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMAacHUMHbIE 60IHbL

MexaHunueckue BOJHBI, yCI0BUs pacnpocTpaHeHus. [lepuon. CKkopocTh pacpocTpaHeHuUs
U JUuiMHa BojHbl. [lomepeuHble M MpoOAONbHbIE BOJHBL VHTepdepeHuus u audpakuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKka. BricoTa Tona. TeMOp 3ByKa.

OJEeKTPOMAarHUTHbIE BOJHBI. YCIOBHS H3JIy4€HHUsS JIEKTPOMArHUTHBIX BOJH. B3anMmuas
opueHranus BekTopoB E, B, V B anekrpomarautHoi BonHe. CBONWCTBA 371€KTPOMAarHUTHBIX BOJIH:
OTpakeHHMEe, INpeJIoMJIeHHe, nojspuzauus, audpakuus, uHTeppepeHuus. CKopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[Ikana 31eKTPOMAarHUTHBIX BOJH. [IpUMeHEHHE 3JIEeKTPOMArHuTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInOCBA3H U TEJIEBUACHUS. Paaronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKatoIIel Cpeibl.

TexHuueckue ycTpoiicTBa M NPAaKTUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yIABTPa3BYKOBasl MarHOCTUKAa B TEXHUKE M MEAULUHE, pajgap, paAUuONpUEMHMK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoOCTPaHEHHUE TONIEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmronenne orpakeHus U IpeIOMIICHUS! MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiu MEXaHUUECKUX BOJIH.

3BYKOBOH pE30HAHC.

HaOnronenue CBSI3M TI'POMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJIOM M 4acTOTOM
Kosie0aHui.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HUE, IPEIOMIICHHE,
noJsipu3alus, Tuppakuus, UHTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonuHeliHoe pacpocTpaHEeHHE CBETa B OHOPOIHOM cpefie.
JIyd cBera. ToYeUHBII UICTOYHUK CBETA.

OtpaxkeHnue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune H300pakeHUIl B IJIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI MpEIOMIICHHUS CBeTa. AOCONIOTHBIM  TMOKa3aTeib
npenomiieHusi. IlomHoe BHyTpeHHee oTpakeHue. [IpeaenbHbI yroia MOJIHOTO BHYTPEHHETO
OTpaKECHHUSI.

Hucnepcus ceera. ClnoxHbIi coctaB 6enoro cera. L{per.



ColOuparonue W paccewBamIIuMe JIUH3BL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTHYECKasl CHJia TOHKOM JUH3BL. [locTpoeHue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOIINX
nuH3ax. QopMyIia TOHKOW JIMH3BL. Y BEJIMYECHHE, 1aBAEMOE JIMH30M.

[Ipenenbl npUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBas omnrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpakmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToamnmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOIIL, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PaKIIMOHHAS PEIIETKA,
HOJISIPOU.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTa. Onruuyeckue
IpUOOPHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB U300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomryuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nomisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAIBHOW TEOPUH OTHOCUTEJIBLHOCTH
['paHuLbl TPUMEHUMOCTH KJIaCCMUECKOW MeXaHuku. IlocTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBAapPUAHTHOCTb MOJYJSl CKOPOCTHM CB€Ta B BaKyyme, MPUHLUI
OTHOCHUTEIIbHOCTH DUHINTEHHA.
OTHOCUTENHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpaIlleHNe JJIUHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl ¢ PHEPTUEN U UMITYJIBCOM PEISATUBUCTCKON YaCTULIBI. DHEPT Ul MOKOSL.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €ro YaCTOTOH. DHEPrHst U UMIYJIbC
dboToHa.
OtkpeiTne u wucciaenaoBanne (oroadpdexra. Ombitet A. I'. CromeroBa. 3aKkoHBI
doroaddekxra. YpaBHenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdppexra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XHUMHUYECKOE JIEHCTBUE CBETA.



TexHuueckue yCTpoilCTBa M MHpaKTHUECKOe NpUMEHeHHe: (PoToanaemMeHT, (OTOAATUHUK,
CoJTHeYHas OaTapesi, CBETOIUO/I.

Llemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mozens atoMa. Iloctymnarel bopa. 3nyuenue u mornomenue GOTOHOB IpU MEpExoae aToMa ¢
OJIHOT'O YPOBHS 3HEPIUU Ha Apyroi. Bunsl cniektpoB. CrieKTp ypOBHEN 3HEPTUU aTOMa BOJOPO/Ia.

BosHoBbie cBoiicTBa yactull. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyalnu3M.

CHOHTaHHOE U BBIHYKJEHHOE U3TyYEHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: CIEKTPaJbHbIM AaHAJIN3
(crieKTpocCKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Monuenb onbiTa Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habumronenne nuHelyaTbIX ClIEKTPOB U3IIYUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

Hab6mronenue nuHeiyaToro crexkrpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTHI, TI0KA3bIBAIOILIKE CI0KHOCTh CTPOEHUS siipa. OTKpbITHE PAJUOAKTUBHOCTH.
Omneitel Pesepdopna no onpeneneHuio coctaBa paauoakTUBHOTO u3inydeHus. CBoicTBa anbda-,
Oera-, raMMa-u3i1y4deHus. BinsHue palnoaKTUBHOCTU HA JKHUBbIE OPTaHU3MBI.

OTtkpeiTHE IPOTOHA U HeUTpoHa. HykimonHast monens sigpa ['eitzenOepra—lBanenko. 3apsi
anpa. MaccoBoe uuncio sapa. M3oTomnsl.

Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['aMma-usznyueHue. 3akoH
PaAMOaKTUBHOIO pacmaja.

DOHeprus CBS3U HYKJIOHOB B sifpe. S nepHble cuibl. Jle@ekT macchl sipa.
Snepusle peakuuu. [lenenue u CUHTES AIED.

SAnepubiit peaxktop. TepmosnepHblii cuHTe3. IlpoOremMbl M MEpCHEKTUBBI  sAACPHON
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKU.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
Metobl HaOMIOIEHNS U PETUCTPALIMH HIEMEHTAPHBIX YaCTHII.
dyHnaMeHTaIbHbIE B3auMoelcTBusA. EquHCTBO (hr3nyeckoil KapTHHBI MUpa.

TexHUYECKHE YCTpPOWCTBA M MPAKTHUECKOE NMPUMEHEHHWE: J03UMETp, kamepa BuibcoHa,
AJIEpPHBIN peakTop, aTOMHast boMOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKoB 4acTHUI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M aCTPOPU3UKH

Ortanbl pa3BuTUs actpoHoMui. [IpukinanHoe 1 MUPOBO33pEHUECKOE 3HAUEHNE ACTPOHOMUH.



Bup 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE IBUKECHHUE.

ConneuHas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprunm ConHua u 3BE31. 3BE3ABI, HX
OCHOBHBIE XapaKTEePUCTHKU. [lMarpaMmma «CIeKTpalIbHbIN KI1acC — CBETUMOCTbY. 3BE3/1bI INIaBHOM
IIOCJIEI0BATEIBHOCTH.  3aBUCUMOCTb ~ «Macca — CBETUMOCTb» JUld  3BE3]  IJIABHOM
nocje0BaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoOBpeMEHHbIE MPEACTABICHUS O
IIPOUCXOXKAECHNUN U 3BotoLMu CoslHIA U 3BE3/1. DTalmbl XKU3HU 3BE3 L.

Muineunsiii [1yts — Hamia I'anaktuka. [lonoxenne u aukenne Connua B ['anaktuke. Tumnbl
rajakTvk. Paguoranaktuky v kBasapsl. YEpHbIE ABIPHI B SApaX rajJakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6na. Paz6eranme ramaktuk. Teopus
Bonsioro B3peiBa. PennkroBoe nzimyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepewménnsie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumronenns HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIpEJeNICHUs MOJI0KEHHsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/1Us
CeBepHOTo nostymapus u sipkue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [lyTu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
3THUYECKON chepax NesiTeIbHOCTH YeI0BEKa, POJib U MECTO (PU3UKHU U ACTPOHOMHHU B COBPEMEHHOM
HAYYHOH KapTHHE MHpa, poib (pu3MUecKold Teopuu B (OPMHPOBAHUHU TMPEICTABICHHHA O
¢du3nyecKkoil KapTUHE MUpa, MECTO (PU3NYECKOW KapTHHBI MHUpa B OOLIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPE/ICTaBICHUI 0 pUpoIe.

MexnpeaMeTHbie CBSI3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyiiecTBisieTcss ¢ Y4ETOM
COJIep)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbIH (akT, rumore3a, (Qu3Myeckas BeIMYMHA, 3aKOH, TEOpHs, HaAOJIOJEHUE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUTIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, IMPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIMMH,
MPU3HAKU TI0J100MS TPEYTOJIbHUKOB, ONPEEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeus: snexrpuueckue sIBIEHUS B )KUBOM pUpoe, KojeOaTeabHble TBUKEHUS B )KUBOM
IIPUPOJIE, ONITUYECKUE SIBIICHUS B )KUBOU NPUPOAE, ACUCTBUE PaUALlNN HA )KUBbIE OPTaHNU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYN, KpUCTaJNIMYecKash CTPYKTypa TBEPIBIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM pelIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eoepaghus: marHUTHBIE TOMIOCA 3€MJIM, 3aJI€KH MArHUTHBIX pyl, (poTochEMKa 3eMHOU
MIOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.

Texnonozus: TUHUU DIEKTpOIEpeiad, T€HEPATOp MEPEMEHHOT0 TOKa, 3JIEKTPOBUTATEb,
WHAYKIIMOHHAs Te4yb, pajnap, paJuoNpUEMHUK, TEJIeBU30p, aHTeHHa, TenedoH, CBY-neus,
NPOEKIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(0a30BbI1  ypoBEHB) JIOJDKHO  OOECHEYHUTh  JOCTHKEHHE  CIEAYIOIIUX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysIbTaThl OCBOCHMs yueOHoro mpeamera «PHU3MKa» JODKHBI OTPaXkaTh
TFOTOBHOCTh M CIIOCOOHOCTH O0YYaroLIMXCsl PYKOBOJCTBOBATHCSA C(HOPMHUPOBAHHON BHYTpEHHEH
NO3MLIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXKIEeHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHIMCKOTO  OOILECTBa,
pacuIMpeHre *XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IIPOLECCE Pealnu3allid OCHOBHBIX
HaIlpaBJIeHUH BOCIUTATEIBHOM JeSITeIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpa:kIaHCKOro BOCUTAHUS:

C(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM TO3MIMK  OOYYaIOMIErocs Kak aKTHBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

HOPUHATHE TPAAULMOHHBIX OOIIEUEIOBEUECKUX TI'YMAHUCTHUYECKUX U JIEMOKPAaTHUYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO NESATEIIFHOCTh B MHTEPECAaX TPaXKTAHCKOTO OOIIECTBA,
y4acTBOBAaTh B CaMOYIPaBJIEHUU B 00pa30BaTeIbHON OpraHu3aluy;

yYMEHHUE B3aUMOJICHCTBOBaTh C COLMAJIbHBIMH HMHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIMSAMEU ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMaHHTapPHOH M BOJIOHTEPCKOH J1EATEITLHOCTH;

2) NaTPUOTHYECKOI0 BOCTIMTAHMS:

c(OpPMHPOBAHHOCTh POCCUHCKOM Ipax1TaHCKOW UAEHTHYHOCTH, MaTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHIKCHHSM POCCHHCKHX
y4€HBIX B 007acTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIMIO ¥ TPUHUMATh OCO3HAHHBIC PEIICHUS, ODHEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATEIBHOCTH YUEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B TOCTPOEHUE YCTOMUMBOTO OYYIIEro;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIOYAst ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢buznueckoil Hayke;

5) Tpy10BOr0 BOCIIUTAHUSA:

MHTEPEC K Pa3InYHbIM cpepaM MpodeccHOHANbHOM 1eATEIbHOCTH, B TOM YUCIIE CBS3aHHBIM
C (QU3MKOM M TEXHUKOW, YMEHHE COBEpIlIaTh OCO3HAHHBIM BbIOOp Oyaymieil mpodeccun u
peaIn30BBIBATh COOCTBEHHBIEC JKU3HEHHBIE IIJIAHEI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 0OJACTH (PU3UKU HA
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, OCO3HAHHE TIJIOOAJBLHOTO XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;



MJIAHUPOBAHUE U OCYIIECTBIICHUE IEUCTBUM B OKPYXKAIOIIEH cpejie Ha OCHOBE 3HAHUS LIEJIei
YCTOMUYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacllupeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBJIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAyYHOH J1eATeIbHOCTH, TOTOBHOCTh B MpOIECCe U3YUeHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M HUCCIIEI0BATENIbCKYIO IEATEIbHOCTh UHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE y4eOHbIe JeiicCTBUS
Ba3oBble JJornueckue aeicTBu:

CaMOCTOSITENILHO (DOPMYIMpPOBaTh M aKTyaJU3UPOBATh MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNEeNATh UEIU ACSITEIIbHOCTH, 3a1aBaTh MAPAMETPhl U KPUTEPUU UX JTIOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMaTPUBAEMbIX (PM3NYECKUX SBICHUSX;

pa3pabarbeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a HMCIOIINXCS MaTepUaTbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIbTATOB LEISM,
OLICHUBATh PUCKH IOCIIEICTBUI AESITEIBHOCTH;

KOOPJIMHUPOBATh U BBIIOJHATH PaOOTy B YCIOBHUSX pPEAIbHOIO, BHUPTYAJIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBILUICHUE MPU PEIICHUH KMU3HEHHBIX MPOOIIEM.

basoBble ucciieqoBaTe/ibCKHe AeHCTBUA:

BIIQ/IETh HAYYHOW TEPMHUHOJIOTHEW, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pu3mdeckoi
HAyKH;

BIIAJICTh HABBIKAMHU YYEOHO-UCCIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
buznYeCcKOro coAepKaHus, MPUMEHEHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYSHUIO HOBOTO 3HAHHS, €ro HHTEPIpETallnu,
npeoOpa30BaHMIO U MPUMEHEHHIO B PA3IMYHBIX YICOHBIX CUTYaAIIUSIX, B TOM YUCJIE MIPU CO3/IaHUN
yueOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJIAITh NPUYMHHO-CIICICTBEHHBIE CBSI3W M AKTyallM3UpOBATh 3aJady, BbIABUTATh
TUTIOTE3Y €€ PEIIeHHs], HAXOAUTh apTyMEHTHI JJI JOKA3aTelIbCTBA CBOUX YTBEPKICHUH, 3a/1aBaTh
napameTpbl U KpUTEPUU PEIICHNUS,

aHAJIM3UPOBATH MOJIYYEHHBIE B XO/I€ PELICHUS 3a/1a4U Pe3yJIbTaThl, KPUTHUYECKH OLIEHUBATh
UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIC 3a/1a4u B 00pa30BaTEIbHOMN JACSITEIHPHOCTH, B TOM
YUCJIe MPU U3y4eHUN (HU3UKH,

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh NMEPEHOCUTH 3HaHUS M0 (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEACITEIbHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH MPOOIEMBI U 3a]1a4H, TONMYCKAIOIINE ATbTePHATUBHBIC PEIICHUSI.



PatGora ¢ undopmaunmeii:

BJIAACTb HABbLIKAMHU ITOJTYUYCHUA I/IH(bOpMaI_[I/II/I (1)I/I3I/I‘-ICCKOI‘O COACPpIKaHNA U3 MCTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHbIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUHA B
pPCIICHUN KOTHUTUBHBIX, KOMMYHHUKATUBHBIX W OPraHU3allMOHHBIX 3aJad C CO6JIIOZ[€HI/IGM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, MPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3/MaBaTh TEKCTHl (U3WYECKOTO COACPKAHMS B pasIudHbIX (opmarax ¢ y4€ToMm
Ha3HauYeHUs HHPOPMALIUH U 1IeTIEBON ayTUTOPHH, BEIOUPAs ONTUMAIbHYIO (hOpMY MpeICTaBICHUS
U BU3YaJIU3alliH.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe 1eHCTBHUS:

OCYILIECTBIIATH OOIIEHHE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYAllMi U CMAT4aTh KOH(IMKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HCIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB;

[OHMMATb U UCMOJIb30BaTh IPEUMYILIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUN ¢ yuy€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JIEHCTBHUSI 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUN, PACIIPEAEIIST POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJ1aTh pe3yJIbTaThl COBMECTHON palbOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeayiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIAATh TO3UTHUBHOE CTPAaTETMYECKOE IIOBEICHHWE B pa3IUYHBIX CHUTyalusX,
MPOSBIISATH TBOPYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYILIECTBISATh MO3HABATEJIbHYIO JESATENIBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMMH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U ()OPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELICHUS PAcU€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITIOJIHEHUS] MPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHHIA;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuIMpsATh paMKH Y4eOHOTI0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTECHUN;
JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;
CHOCOOCTBOBATh (POPMUPOBAHUIO U MPOSIBIICHHUIO SPYAULIUHU B 001aCTH (PU3HUKH, IOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHBII YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(ICKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBHIA
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUXKCHHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€E PE3YyIbTaTOB JACATCIBHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OLIMOKU.

B mporecce OCTH EHMS TUYHOCTHBIX PE3yJIbTaTOB OCBOSHHSI MMPOTPaMMbl IO (PU3HKE IS
YPOBHSI CpeAHero oOmiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUpOBaHHOCTD:

CaMOCO3HAHUS, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTH HANPABJICHUS PAa3BUTHUS COOCTBEHHON SMOIIMOHAILHON C(ephl, ObITh YBEPEHHBIM B ce0¢;

CaMOPETYJIMPOBAHHUSL, BKIIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJIEHUE, CIIOCOOHOCTD aaNTUPOBATHCS K OMOIMOHATIBHBIM U3MEHEHUSM U TIPOSBISTH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMM, BKJIIOYAIOIIEW CTPEMIICHME K JOCTHMIKEHUIO LEIU U YCIEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHE JE€HCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHHUE APYTuX,
YYUTBIBATh €T0 IIPU OCYIIECTBICHUH OOLICHHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONIEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIIEHUS C JPYTUMU
JOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiaTh KOHPIUKTHL.

MHNPEAMETHBIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kJjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxartb chOPMUPOBAHHOCTh Yy O0YUaIOLIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOU KAapTUHBI MHPA, B Pa3BUTUHU COBPEMEHHON TEXHUKH U TE€XHOJOTHUM, B MPAKTUYECKOU
JNeITeILHOCTH JIFOIEH;

YUUTBHIBaTh TPAHUIbl NPUMEHEHUS H3YYEHHbIX (QU3NYECKUX MOJeNel: MaTephalibHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOTIOTHO TBEPJOE TEJIO, MACANbHBIM Tra3, MoJenu
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TE€J, TOUCUYHBINA DJIEKTPUYECKHUM 3apsA] IPU PELICHUU
buznyeckux 3a1ay;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (MIPOILECCh) M OOBSCHATh WX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMHKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE TMPSMOJIMHENHHOE MBI)KEHHE, CBOOOJHOE NaJeHue Tel,
JIBIDKEHHE 10 OKPY)KHOCTH, HHEPITUS, B3auMoIecTBHE Tel, Tu(dy3us, OpOyHOBCKOE JIBIKECHHE,
CTpOEHHE KUIKOCTEH U TBEPIBIX Tell, K3MEHEHNE 00bEMa Tell IPU HarpeBaHUU (OXJIAXKIACHHUH),
TEIUIOBOE PAaBHOBECUE, HCIAPEHUE, KOHJEHCALMs, IUIABJIEHUE, KPHUCTAUIN3alUs, KHUIICHHE,
BJIQ)KHOCTb BO3/1yXa, OBBILIEHHUE JaBJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM COCYJIE, CBS3b
MEXJy MapamMeTpaMu COCTOSIHMS Tra3a B H30Ipoleccax, JIEKTpU3alusl Tej, B3auMOJeiCTBHE
3apsoB;



ONKCHIBAaTh MEXaHMUYECKOE JBI)KEHUE, UCHOJb3ys (M3MUECKHE BEITUYMHBI: KOOpIMHATA,
yTh, MEPEMEILICHHE, CKOPOCTh, YCKOPEHUE, Macca Tejia, CHiIa, UMIYJIbC Tela, KMHeTHYecKas
DHEprusi, MOTCHIMAIbHAS SHEPTUs, MEXaHWYecKas pabdoTa, MEXaHWUYeCKas MOIIHOCTh; IPHU
OMKMCAHUU MPABUILHO TPAKTOBATH (PU3NYECKUIN CMBICIT HCTIONIb3YEMbIX BEJTMYMH, X 0003HAUCHUS
U eIMHULBI, HAXOIUTh (POPMYJIbI, CBSA3BIBAIOLINE NAHHYIO (PU3UYECKYIO BEIIMYUHY C JIPYTUMHU
BEITMYMHAMU;

ONUCHIBATh HW3Y4YEHHBIC TEIUIOBBIC CBOWCTBA TEJN M TEIUIOBBIC SIBICHUS, HCIIOJIb3Ys
dbusznyeckue BEJIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas HSHEprus
XAa0THUYECKOr0 JBUKEHUS MOJIEKYJ, CPEJIHEKBAJApPAaTU4YHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSISI DHEPrus, padora raza, Kod(h(HUIMEHT MOJIe3HOrO IEHCTBUS TEIJIOBOTO
JBUTATEIS; IPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUECKHI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O00O03HAYEHHUS M EAUHHIIBI, HAXOIUTh (POPMYJBI, CBS3bIBAIOIINE HAaHHYIO (U3HUECKYIO
BEJIMYMHY C JPYTUMU BEIIMYUHAM;

ONUCHIBATh M3YUEHHBIC SJIEKTPUUECKHE CBOWCTBA BEILECTBA U DJICKTPUUECKHUE SBICHHS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HaNpsOKEHHOCTh MOJS, IOTEHLUUAJ, pa3HOCTh IOTEHUMAJIOB; MPHU OMNUCAHUU MPABUIBHO
TPAKTOBAaTh (PU3UYECKUI CMBICT HCIOJNBb3yeMbIX BEIUYHH, WX OOO3HAUYEHUS U EIUHHIIbI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYNHY C JPYTHMH BETUYHHAMU;

AHATM3UPOBATh (U3NYCCKUE TPOIECCHl M SBIICHUS, UCIONB3Ysl (PU3NYCCKUE 3aKOHBI H
NPUHIUNBL: 3aKOH BceMupHoro TtsroreHus, I, II u Il 3akonbl HeroTOHa, 3aKOH COXpaHEHUA
MEXaHUYECKON 3HEPruu, 3aKOH COXPAHEHHUS WMITYJIbCA, IPUHLIMI CYNEPIO3ULIUN CUII, TPUHIUIT
PaBHOIPaBUsI UHEPLUUATBHBIX CUCTEM OTCUETA, MOJICKYJISAPHO-KUHETUUECKYIO TEOPUIO CTPOCHUS
BEIIIECTBA, Ta30BbIC 3aKOHBI, CBS3b CpPEIHEH KMHETHYECKOM SHEPrHUU TEIUIOBOTO JIBUKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMmIepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIEKTPUUYECKOTO 3apsifa, 3akoH KysoHa, mpu 3TOM pa3nuyarh CIIOBECHYIO (OPMYIUPOBKY 3aKOHA,
€ro MaTeMaTUYECKOE BBIPAKECHUE U YCIIOBUS (TPaHUIIBI, 001aCTH) IPUMEHUMOCTH;

OOBSCHITH OCHOBHBIC MPUHIIUIIBI JEHCTBUS MAIIMH, MPUOOPOB U TEXHUYECKUX YCTPOMNCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTHI 1O HCCIIEJOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCIIOJIb30BAHUEM TPSAMBIX M KOCBEHHBIX HM3MEpPEHUN, TMpH ITOM  (POopMyIHpoBaTh
npoOeMy/3anady U TUIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHusl, TPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYIIECTBIISITh TPSMbIE U KOCBEHHBIE H3MEpPEeHHs] (U3MUECKUX BEIUYHH, TPU HTOM
BBHIOMPATh ONTUMAJIBHBIA CIOCO0 M3MEPEHHUS U HCIOJIb30BAaTh HW3BECTHBIE METOJIbI OIICHKHU
MOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCIMOCTH MEKIY GU3MUECKUMU BEIMYUHAMH C UCTIOTIB30BAaHUEM MPSMBIX
U3MEpEHH, TpU 5TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATHh DPE3YyJbTAThl IMOJIY4YEHHOM
3aBUCUMOCTH (PU3MUECKUX BEITUYNH B BUIC TaOIHI] ¥ TPaQUKOB, AeNIaTh BEIBOBI IO pe3ybTaTaM
WCCJICIOBAHMS;

coOnrofaTh mpaBuiaa O€30MacHOTO TPyAa MPH TPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO0 9SKCIEPUMEHTa, YUeOHO-UCCIENOBATEILCKOH M MPOEKTHOW JESATENbHOCTH C
WCITOJIh30BAHUEM U3MEPHUTEIIBHBIX YCTPOUCTB U JIA0OPAaTOPHOTO 00OPYIOBAHUS;

pemath pacu€THBIE 3aJadyd C SIBHO 3aJaHHON (PU3WYECKONW MOJENbIO, HCIOIb3YsI
dbuznyeckre 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BHIOMpATh (PU3UUECKYIO
MOJIeIb, BBIACHATh (U3NYECKUE BEIHUYMHBI M (POPMYIBI, HEOOXOAMMBIE I €€ pEeIIeHus,
MIPOBOJIUTH PACUYETHI U OIICHUBATH PEATBHOCTD MOTYYEHHOTO 3HaUeHUs (PU3NUECKON BETUINHBI,



pelaTh KayeCTBCHHBIC 3aJa4d: BBICTPAUBATh JIOTHYECKU HENPOTUBOPEYHMBYIO LEMNOYKY
paccyXKIeHU C ONIOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3MUYECKHE SBICHHUS;

UCTIOJIb30BAaTh MPU pEIIeHUH y4eOHBIX 33]]a4 COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUT
JUId TIOUCKA, CTPYKTYpUPOBAHMs, HMHTEPHNPETALUU M HpPEICTaBICHUS Yy4eOHOW U HaydHO-
HOMYJISIPHOM MH(DOPMaIUK, TOJITy4eHHON U3 Pa3JINYHbIX HCTOYHUKOB, KpUTUYECKH aHAIU3UPOBATh
NoJIy4aeMyro HH(opMaIuio;

NPUBOUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HayKH, 00BbACHEHHE IIPOLIECCOB OKPYXKAIOIIET0 MUPaA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCII0JIb30BaTh TEOPETUYECKUE 3HAHUSA 10 (PU3HKE B TOBCEJHEBHOM XKU3HHU JUIs 0OeceueHus
0€e301acHOCTH MpU O0pAIEHUH ¢ IPUOOPAMHU U TEXHUUYECKUMHU YCTPOHUCTBAMH, Ul COXPAHEHUS
3JI0pOBBSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOTO TIOBEACHHUS B OKpPYXKAIOIEeH cpejie;

paboTaTh B IpYIIE C BHIIOIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh padoTy
IpyNIbl, palMOHAIBHO paclpeneNsaTh O0S3aHHOCTM M IJJAHUPOBaTh JAEATENbHOCTh B
HECTaHJAPTHBIX CUTYaLMUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KaXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHNne paccMaTpUBAaEMON ITPOOIIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHUH:

JIEMOHCTPHPOBATh HA MPUMEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTHM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTUHBI MUDA;

YUUTBIBATh TIPAHMLBl TPUMEHEHUS HW3YYEHHBIX (U3UUECKUX MOJeNei: TOo4YeuHbIH
AIIEKTPUYECKUH 3apsi, JIyd CBETa, TOUEUHBIN HCTOUHUK CBETA, siIepHasi MOJIEIb aTOMa, HYKJIIOHHAs
MO/JI€JIb ATOMHOTO sJIpa MPHU peLIeHNH (PU3NUECKUX 3ajay;

pacrio3HaBaTh (pU3MYECKHUE SIBIEHUS (IIPOLECcChl) U OOBACHATH UX Ha OCHOBE 3aKOHOB
JIEKTPOJUHAMUKY U KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
UHAYKLINS, JAEWCTBUE MAarHUTHOTO IIOJII Ha MPOBOJHUK C TOKOM M JIBWXKYLIMMHCSA 3aps,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejaomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAs PaliOaKTUBHOCTD;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEI) M AJIEKTPOMAarHUTHbBIE SBJIECHUS (IIPOILECCHI),
UCHONB3YSl (U3NYECKUE BEIMYMHBL: DJICKTPUUECKUM 3apsl], cujla TOKa, DJJIEKTPUUYECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIICHUE, Pa3HOCTh MOTEHIMAIOB, 3JIEKTPOABMKYIIAsl CUIA,
paboTa TOkKa, MHIYKIMS MarHUTHOro Mouisd, cwia Amnepa, cuia JlopeHa, MHIYKTHBHOCTb
KaTyUIKH, SHEPrHs 3JIEKTPUYECKOr0 M MAarHUTHOIO MOJIeH, MepuoJ M 4YacToTa KojeOaHHH B
Kos1e0aTeIbHOM KOHTYpE, 3apsj U CHjla TOKa B MPOIECCe TAPMOHMYECKUX AJIEKTPOMArHUTHBIX
KosneOaHul, (HOKyCHOE pacCTOSHHE M ONTHYECKas Cujla JIMH3bI, NpPU ONUCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS W EIUHHIIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCHIBaTh M3y4YCHHbIE KBAHTOBBIE SBJICHHUS W TIPOLECCHI, HCIONB3Ys (U3HUECKHE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, DHEPrus U
UMIynbe (OTOHA, MEpPHOJ IMoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX siep, HpPU ONMUCAHUU
NPaBUIbHO TPAKTOBaTh (PU3UYECKUN CMBICT HCIOJIB3YEMbIX BEIMYMH, WX OOO3HAYEHUS U



€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBS3bIBAIOLINE NAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKOM BEITMYUHBI;

AHATM3UPOBATh (U3WYECKUE TPOIECCHl M SIBIICHUS, UCIONB3YS (PU3NYECKUE 3aKOHBI U
OpUHIMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBAaTENIbHOIO U MAPAICIBHOTO  COEIMHEHUS
NPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH 9JEKTPOMAarHUTHOM  HMHAYKIUH, 3aKOH
IPSIMOJIMHEMHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHbl OTPa)KEHUs CBETA, 3aKOHBI IPEIOMJICHUS
CBeTa, ypaBHeHUE DHHIITEHHA U1 OoTOdD(EKTa, 3aKOH COXPAHEHUS YHEPTHH, 3aKOH COXPaHEHUS
UMITYJIbCA, 3aKOH COXPaHEHUs AJIEKTPUYECKOro 3apsa, 3aKOH COXPaHEHHUS MacCOBOIO 4YHCIIa,
noctynatel bopa, 3akoH paguMOaKTHBHOTO pacmaja, MpU OTOM pa3inyaTh CJIOBECHYIO
(GOpMYIUPOBKY 3aKOHA, €r0 MaTeMaTU4YeCKOE BBIPAKEHHWE M YCJIOBHUSA (TpaHUIIBI, 001acTH)
MPUMEHUMOCTH;

OTIpEe/IeIIATh HAIPaBJIICHWE BEKTOpPAa MHIYKIUU MArHUTHOTO MOJSl MPOBOJAHHMKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOUTH M ONKCHIBATh N300pakeHHE, CO3/1aBAEMOE TNIOCKUM 3€PKaJIOM, TOHKOH JIMH30M;

BBITIOJHATh JKCIIEPUMEHTHI 110 HWCCIICOBAHWIO (PU3NYCCKUX SIBICHUH M TPOIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX W KOCBEHHBIX HU3MEpPEHHil: mpu dSToM  (HopMyIHpoBaTh
npobiieMy/3aauy U TUIIOTe3y y4eOHOr0 IKCIIEPUMEHTa, COOUPATh YCTAHOBKY U3 MPEATIOKEHHOTO
000py1I0BaHUs, IPOBOAUTH OIBIT U (JOPMYJIUPOBATH BHIBOIBI,

OCYIICCTBIISATh TIPSMBIE W KOCBEHHBIC H3MEPCHHS (U3MYECKHX BEIWYWH, TPH ITOM
BbIOUpATh ONTUMANbHBIN CIOCO0 W3MEPEHUS M HCIONb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOTPENIHOCTEeNH U3MEPEHHUIA;

HCCJICIOBATh 3aBUCUMOCTH (DU3MYECKHUX BEIMYMH C UCTIOJIB30BAHUEM TIPSIMBIX H3MEPECHUN:
IIPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YyIbTATHI MOJYYCHHON 3aBHCHMOCTH
dbuznyecKkux BENWYMH B BHAE TaOMUIl M TrpaduKOB, JeiaTh BBIBOABI IO pe3yiabTaTam
UCCJIEJIOBAHMUS,

coOnronarh InpaBuia O€30HaCHOrO TpyAa IMPU IPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOro dSKCIIEpUMEHTa, Y4e€OHO-UCCIIEOBATENIbCKOM M TMPOEKTHOW JESTENbHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TaOOPaTOPHOTO 000pyI0BaHUS;

pemiate pacu€THbIe 3aJa4dl C SIBHO 3a/laHHOM (U3WYECKOM MOJENbI0, HCIONIb3Ys
¢u3nYecKue 3aKOHBI U TMIPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJa4l BHIOMpATh (U3HUYECKYIO
MOJIEJIb, BBIIEIATh (PU3NUYECKHE BETUYUHBI M (OPMYJIBI, HEOOXOIUMBIC ISl €€ pelieHus,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOYUYEHHOTO 3HAYeHUS (PU3NUECKO BETHMUNHBI,

pemiarb KayeCTBEHHBIE 3aJayM: BBICTPAUBATh JIOTUYECKHM HEMPOTHUBOPEUMBYIO LEMOYKY
paccyXJIeHH ¢ OMOpo Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

MCITIOJIH30BaTh MPHU PEIICHUN YUYEOHBIX 3a7]a4 COBPEMEHHBIC HH(GOPMAIIMOHHBIE TEXHOJIOTHH
JUISL TIOUCKA, CTPYKTYPUPOBaHUsS, HHTEPIpPETallMd W TMPEACTaBICHUS Yy4eOHOH W Hay4dHO-
MOMYJSIPHON MH(POPMAIIUH, TOTYYEHHOU U3 PA3IUYHBIX UCTOYHUKOB, KPUTHYECKU aHATH3UPOBATh
MOJTy4aeMyto HHPOPMAIHIO;

OOBSICHATH IPUHITUIIBI IEUCTBHS MAIINH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, Pa3Invarh
YCIIOBUS UX 0€30MacCHOTO UCTIOIB30BAaHUS B TIOBCETHEBHOM KU3HU;

MPUBOJUTH MPUMEPHI BKJIA/Ia POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHHE MPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHI;

HCITOJTH30BaTh TEOPETUICCKUE 3HAHUS 11O (PU3UKE B TOBCETHEBHOM KU3HU JIJIs1 00CCTICUCHHUS
0e30MacHOCTH TIpU OOpAIEHUH ¢ MPUOOPAMH M TEXHUYECKUMHU YCTPONUCTBAMHU, IS COXPAaHEHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM KOJIOTMYECKOT0 TIOBEACHHUS B OKpYXKaroIlei cpejie;



paboTaTh B TpyIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX pOJIeH, TUIAaHUPOBATh paboTy
TPYNIbI, palMOHAIBHO paclpeneniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JICATEIBHOCTH B
HECTaHJAPTHBIX CUTYaLMUsIX, aJleKBaTHO OLICHMBATh BKJIAJ KaXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
peleHre paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne ni/m P Kourpoubnbie IIpakTHyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
Paznean 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
. 1
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 hitps-//m.cdsoo.rw/7f4 172
Wroro no pazneny 2
Paznen 2. MEXAHUKA
bu6nmoreka [JOK
2.1 Kunemarnia > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Aunammica 7 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
23 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 hitps://m.cdsoo.rw/7E4 172
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 | bubnmnoreka [JOK
) TEOpUH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2 1 1
3 OCHOBEI TEPMOAHHAMHKIL 0 https://m.edsoo.ru/7f41bf72
313 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bu6muoreka [IOK

®da30Bble IEPEXOBI

https://m.edsoo.ru/7f41bf72
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Uroro no pazneny

Pazgea 4. JIEKTPOJAUHAMUKA

24

bubmuorexa [JOK
4.1 IeKTpOCTaTHKA 10 https://m.edsoo.ru/7f41bf72
47 [TocTostHHBIN 2neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK
' pa3IMYHBIX Cpellax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PeszepBHOe Bpemst 2
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3je/ioB U TeM uugposbie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazpen 1. JIEKTPOAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 1 1 3 bubnuorexa [JOK
' AHAYKLIWS https://m.edsoo.ru/7f41c97¢
Wroro no pazneny 11
Pazjnen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢
MexaHU4YeCcKHe U DJIEKTPOMArHUTHbBIE bubnnoreka [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [IOK
2.3 10 3
Ok https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI CIENUATTBHON TEOpUH 4 | bubnuorexa [JOK
OTHOCHUTEITBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro o pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 DJIEMEHTHI KBAHTOBOW ONTUKH 6 bubmorexa HOK

https://m.edsoo.ru/7f41c97¢
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4.2 Ctpoenue aToma

4.3 ATOMHOE PO

Hroro no pazneny

15

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97c

Hroro no pasneny 7
Paznea 6. OBOBLIAIOIIEE TIOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 ng:?;ﬁfg;gﬁ%ﬂlcgk
Hroro o pasneny 4
PesepBHOoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
(]
Jrj;n Tema ypoxka Beero KonrTpoabubie IIpakTuueckue fl[:;‘?eﬂl/lﬂ :gl?al;(;i:fenbnme
padoThI padoThI pecypenI
bubmuorexa [JOK

1 Bxomnast kouTponpHas padora Ne 1 1 1 https://m.edsoo.ru/ff0c32¢2
®usuka — Hayka o npupone. Ponb u

) MecTo (PU3UKH B (POPMUPOBAHUN | bubnnoreka [JOK
COBPEMEHHOM HAYYHOU KapTUHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MIPaKTUYECKON JESITEIbHOCTU JTI0AEH
MexaHuyeckoe ABUKEHUE.

3 OTHOCHTEIIFHOCTH MEXaHHIECKOTO | bubmuorexa [JOK
nerkeHns. [lepemenienue, CKopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHUe

4 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHNE 1 Bubmmorexa LOK

https://m.edsoo.ru/ff0c3620

5 PaBHOyCcKOpEeHHOE PSIMOJIMHEIHOE | bubnuoreka [IOK
JIBUKECHUE https://m.edsoo.ru/ff0c372¢

6 CBobOoaHOe nazeHue. Y CKopeHue | bubnmuorexa [JOK
CBOOOHOTO MaJeHUS https://m.edsoo.ru/ff0c39cc

. KpuBonuneiinoe npuxenue. [[prmxenue | bu6mmorexa [IOK
MaTepuatbHON TOYKHU IO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Ipunuun otHOocuTenbHOCTH ["anunest.

bu6mmoreka [JOK
8 HNuepimanbHble CUCTEMBI OTCUETA. 1

[TepssIii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3bed
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Macca tena. Cuia. [lpunnun

npyxuHbl. [loTeHnnanbHas sHeprus Tena
BOJIN3H IOBEPXHOCTHU 3eMIIU

9 CYIIEPIO3ULIMU cuil. BTopoii 3axoH buGnnorexa LIOK
yHep ' p . https://m.edsoo.ru/ff0c3be8
HprotoHa s MatepuanbHON TOUKH
10 Tpernii 3akoH HproTOHA 1U11 bubnuoreka [IOK
MaTEepPUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3bed
1 3aKoH BCeMHUpHOro TsaroreHus. Cuna bubnnoreka [HOK
TsixecTH. [lepBas kocMu4decKasi CKOpOCTh https://m.edsoo.ru/ff0c3d00
bubmuorexa [JOK
12 Cuna octHu. 3akoH I'yka. Bec Tena
yupyr YK https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddunuent tpeHus.
13 Cuna czn OTI/IBJIGI(-II)I/Iq})I npu ,Z[BI/IE(CHI/II/I Tea bubmmorexa LHOK
P p https://m.edso0o.ru/fOc3£76
B 'KHJIKOCTH WJIU ra3e
[TocTynarenbHoe U BpamareabHOe
14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bu6mmoreka [IOK
MowmeHT cunbl. Inedo cuiel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO Tea
NMmnynsc maTepualbHONM TOYKHU, CUCTEMBI
15 MaTepualbHBIX TOUYEK. IMIynbe cusbl. bubnnorexka [JOK
3aKOH COXpaHEHMsI UMITYJIbCA. https://m.edsoo.ru/ff0c43d6
PeakTnBHOE ABMXXEHUE
Pabora u moIHOCTE cuiibl. Kunetnueckas
16 SHEPrUsg MaTepHaIbHON TOUKH. TeopeMa bubmorexa LOK
p P o p https://m.edsoo.ru/ff0c4502
00 M3MEHEHNH KHHETHYECKOW SHEPTUU
[NoTenuunanesHas sHeprus. [loTeHunanpHas
17 SHEPTHsl YIpyro neGopMupoBaHHON bubnmnoreka [JOK

https://m.edsoo.ru/ff0c461a
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18

19

IloTeHnmaabHBIC M HEIOTCHIIHMAJIBHEIC
cribl. CBSI3b pa6OTBI HCIIOTCHIIMAJIbHBIX
CHJI C U3MCHEHHEM MEXaHHMYSCKOM
OHEPIUH CUCTEMBI TCII. 3akoH COXpaHECHUA
MEXaHUYeCKOH OHEpPIrun

Jlaboparopuas padota «VccienoBanue
CBSI3H PabOTHI CHJIBI C U3MEHEHHEM
MEXaHMYECKOM SHEPTUH Tella Ha IPUMEpPe
PacTSDKEHHST PE3UHOBOTO HKI'YTay»

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478¢c

20

KonTponbnas padora Ne 2 o teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHUs B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

22

23

OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-
KUHETHYECKON Teopuu. bpoyHOBCKOE
neuxenue. Auddysus

XapakTep ABMKEHUSI U B3aUMOJEHCTBUS
4yacTuIll BeniecTsa. Mozenu CTpOeHUs
ra3oB, JKUJAKOCTEN U TBEPIBIX Tell

Macca monekyin. KonuyecTBo BemiecTsa.
[TocTostHHas ABoraapo

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4dc2

24

TenmoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [llkana temneparyp Llenscus

25

26

WUneansusrii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOcomoTHas TemrepaTtypa Kak Mepa
CpeaHel KHHETUYECKON dHEPTUU
JBU>KEHUS MOJIEKYJI. Y paBHEHUE
MenpeneeBa-Knaneiipona

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4fde

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c511e
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https://m.edsoo.ru/ff0c511e

27

3akoH JlanbToHa. ["a30BbIC 3aKOHBI

JlaboparopHas padorta «/ccnenoBanue

28 3aBUCHUMOCTH MEXy ITapamMeTpamMu
COCTOSIHMSI Pa3pEKEHHOI0 ra3ay

29 M3onporiecchl B MeaqbHOM ra3e u ux bubmuorexa [JOK
rpadguvecKoe mpeacTaBIeHNe https://m.edsoo.ru/ff0c570e
Bnyrtpennss sHeprus
TEPMOJUHAMHUYECKON CUCTEMBI U CTIOCOOBI

30 e€ n3MeHenus. KonmuecTtBo TemioThl U bubmmorexa LOK

https://m.edsoo.ru/ff0c5952
pabora. Buyrpensnsis sHeprus
OJIHOATOMHOT'0O MJI€AJIbHOIO ra3a
bu6mmoreka [IOK

31 1A 3a 1 noayrojme https://m.edsoo.ru/ff0c5¢c36
Bupe! reruionepenay. Y aenpHast

1 TEeTUIOEMKOCTD BerecTBa. KonudyecTtBo bu6mmoreka [IOK
TEIJIOTHI IIPU TEIUIONEpeaaye. https://m.edsoo.ru/ff0c5¢36
AnmabaTHsIif poriecc

13 [IepBbIil 3aKOH TEPMOAVMHAMUKH U €TI0 bubnnorexka [JOK
IIPUMEHEHHUE K U30IIpoLieccaM https://m.edsoo.ru/ff0cSefc

14 HeoOpatumocTs npo1ieccoB B mpUpo/IE. bubnuoreka [IOK
BTopoii 3ak0H TepMOJIMHAMUKHI https://m.edsoo.ru/ff0c6230

35 [Tpunuun neiicteus u K1 TeroBoit bubnuorexa [IOK
MAaIMHBI https://m.edsoo.ru/ff0c600a

36 Hwuxn Kapno n ero KITJ{
DKosorunyeckue mpoodaemMbl

37 TETUTOHEPTETUKH

18 O6o6matomuii ypok «MomnekymsipHas bubnnorexka [HOK

¢uzuka. OCHOBBI TEPMOIMHAMUKI

https://m.edsoo.ru/ff0c6938



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938

Kontponsnas padora Ne 3 o teme

bubmumoreka [IOK
39 «Monexkymnsapras ¢puszuka. OCHOBBI hitps://m.c dsogru 0650
TEPMOJAMHAMUKI
40 [TapooOpazoBanue U KOHACHCAIHS. bubnuoreka [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
A1 AOcCoII0THAs U OTHOCHUTEIIbHAS bubnuorexa [JOK
BJI&XKHOCTb BO3yxa. Hacklenusliii nap https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucraminyeckue u
4 amopdHbIe Tena. AHU30TPONHS CBOWCTB bubnuorexa [JOK
KpucTauioB. JKuJKue KpucTalibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHUaIIbl
13 [InaBnenue u xpucraumsanus. Y qenbHas bubnnorexa [HOK
teruioTa miasneHus. Cyomumarus https://m.edsoo.ru/ff0c6708
bu6mmoreka [IOK
44 VYpaBHeHHe TErI0BOro dagaHca hitps:/m.edsoo.ru/f0c6820
45 DnekTpu3anus Tei. DINeKTPUIeCKUN bu6nmoreka [JOK
3apsi. J(Ba BUIa SIEKTPUYECKHUX 3apsSI0B https://m.edsoo.ru/ff0c6bec
[IpoBOIHMKH, AUDIIEKTPUKH U
46 H(I))JIYHpOBO,I[HI/IKI/I. 3aK(l:))H COXpaHeHUs bubmmorexa LIOK
https://m.edsoo.ru/ff0c6bcc
AIEKTPUYECKOTO0 3apsaa
47 B3aumonerictsue 3apsinoB. 3akoH Kyinona. bubnnorexka [HOK
ToueyHslii dIEKTPUYECKUN 3apsi] https://m.edsoo.ru/ff0c6ce4
Hanpsk€HHOCTD 37€KTPUYECKOTO MOJIS.
48 [IpuHOMI cynepno3unuy JIEKTPUIECKUX bubmmorexa [OK
. .. https://m.edsoo.ru/ff0c6df2
nosen. JInnuu HanpsKEHHOCTH
49 PaGota cui 31ekTpocTaTuyecKoro moJsl. bubnuoreka [IOK

ITorennuan. PasHOCTE TOTEHITNAIOB

https://m.edsoo.ru/ff0c6f00



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
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

50

HpOBOI[HI/IKI/I " IUSJICKTPUKHU B
SJICKTPOCTATHUYCCKOM II0JIC.
HI/IBHGKTpI/I‘ICCKaH IIPOHUIIACMOCTD

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7018

51

OnexrpoémkocTs. Konnencarop

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD MIIIOCKOTO
KOH/IeHCAaTopa. DHEeprus 3apsuKeHHOTO
KOHJICHCATOpa

bubmuorexa [JOK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

57

Jlaboparopuas padora "U3mepenune
ANEKTPOEMKOCTH KOHJIeHcaTopa"

[TpuHIMD NEHCTBYUS U IPUMEHEHUE
KOHJICHCATOPOB, KOIIMPOBAJILHOTO
ammapara, CTpyiHHOTo IpuHTepa.
DneKTpocTaTUYeCKas 3allluTa.
3a3eMIIeHne AIIEKTPONpruOOpPOB

DNEeKTPUYECKHI TOK, YCIOBHS €r0
cymectBoBanus. [locrosunsiii Tok. Cuna
toka. Hanpsbxkenue. ConpoTuBieHue.
3akon OMa 1t yJacTKa 1enu

ITocnenoBarenbHOE, apaIebHOE,
CMEIIaHHOE COeTUHEHNE MPOBOHHUKOB.
JlaGopatopnas pabora «3yuenue
CMEIIaHHOTO COCAMHEHHS PE3NCTOPOBY

PaboTta 1 MOIITHOCTH ANEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7410

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 11 OJIHOM (3aMKHYTO)
anekTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas pabota

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

«M3mepenne DJ1C ucTOYHMKA TOKA U €r0
BHYTPEHHET0 COIIPOTUBIICHUS

DNEeKTPOHHAsI TPOBOIUMOCTD TBEPIBIX
METaJUIOB. 3aBUCUMOCTb COITPOTUBIICHUS

59
METaJUIOB OT TEMIIEPaTypHl.
CBepXxIpoBOIMMOCTh
60 OnexTpuuecKuil TOK B Bakyyme. CBoiicTBa
AJIEKTPOHHBIX MTyYKOB
[TonynpoBoIHUKH, UX COOCTBEHHAS U
61 MpUMecHas MpoBoAUMOCTh. CBoiiCcTBA p— bubnuorexa [JOK
n-nepexona. [loamynpoBoaHUKOBBIE https://m.edsoo.ru/ff0c84ae
PUOOPHI
DIEeKTPUYECKHI TOK B pacTBOpax U
2 pacriaBax 3JIEKTPOIUTOB. bubnnoreka [JOK
DNEeKTPONUTHYECKAs JUCCOLUALIMSL. https://m.edsoo.ru/ff0c82ba
OneKTponan3
DNeKTPpUYECKHUI TOK B razax.
. . bubnuotexa [JOK
63 CaMoCTOSTENBLHBIN U HECAMOCTOSITEILHBIN
https://m.edsoo.ru/ff0c84ae
pa3psa. Moinnus. [1nazma
OneKTpuYecKHe IPUOOPEI U YCTPOICTBA U
64 UX I E;anecxoei mfeHeHze I1)'[ aBuJIa bubmmorera [IOK
p p P https://m.edsoo.ru/ff0c86fc
TEXHUKU 0€30ITaCHOCTH
bubmuorexa [JOK
65 O06o0maromuii ypok «OIeKTPOJUHAMUKA)
M POl https://m.edsoo.ru/ff0c88be
KoHTpoJbHasi padoTa 3a roja 1o TeMe
66 «Onekrpocraruka. [locTossHHBIN bubnmoreka [JOK

AJIEKTPUYECKUM TOK. TOKM B pa3IMyHBIX
cpenax»

https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

bubmuorexa [JOK

67 PezepBHblii ypok "DnekTpoarHaMuka" 1 hitps://m.cdsoo.ru/f0C8c56
68 PesepBHblil ypok. O6001maomuii ypox mno | bubnmoreka [JOK
temam 10 knacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KosmuecTBo yacos DIeKTPOHHEIE
Ne Kontpoa ara nudpoBbIe
n/n Tema ypoka Bcero bm,lep TipaxTiaeckue II/I[3y‘leHI/ISI oﬁl?agosaTeanme
padoTbI padoreI pecypchl
bubmuorexa [JOK

1 Bxonnas koutponbHas padorta Ne 1 1 1 https://m.edsoo.rw/f0c9778
MaruautHoe nosie. BekTop MarHuTHOM

) UHAYKUMU. JINHUY MarHUTHON MHTyKIIUU 1 bubnuoreka [IOK
MarnuTtHoe 1oJ€e NPOBOJHUKA C TOKOM. https://m.edsoo.ru/ff0c98fe
B3anmoaeiicTere NpOBOJHUKOB C TOKOM

3 JlaGopaTtopnast pabora «3yuenue 1 1 bubnnoreka [JOK
MAarHUTHOTO ITOJISI KATYLIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleficTBEe MarHUTHOTO MOJIL HA MPOBOIHUK

4 ¢ Tokom. Cuna Amnepa. Jlaboparopnast 1 1 bubnnoreka [JOK
pabota «lccrnenoBanue neicTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHuTa Ha PaMKy C TOKOM»
JlelicTBME MAarHUTHOTO TOJIS HA

5 JBIKYIIYIOCS 3apshKeHHYI0 yactuily. Cuia 1 E gfgg;;f;;gﬁ};oﬂ 4
Jlopenmna. Pabora cuibl Jloperia T ]
DnekTpoMarHuTHas HHAYKIMs. [loTok

6 BEKTOpa MarHUTHOM MHAYKIuu. IC 1
WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
unaykuuu Papanest

7 JlaGopaTtopHas pabota «HcciaenoBanue 1 1 bubnmoreka [JOK
SIBJIEHUS DJICKTPOMArHUTHOM MHTYKIIUW https://m.edsoo.ru/ff0cal50
NunykTuBHOCTD. SIBIEHUE CAMOMHAYKIIUH.

3 OJ1C camOMHAYKIIMH. DHEPTUS MATHUTHOTO 1 bubnmnoreka [JOK
IIOJISL KATYLIKU C TOKOM. https://m.edsoo.ru/ff0ca600
DJIEKTPOMArHuTHOE MOJIe



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHUE: IOCTOSIHHBIE MarHUTHI,
AJIEKTPOMATHUTBI, JIEKTPOABUTATEIIb,
YCKOPHUTENH JIEMEHTaPHbIX YaCTHII,
WHIYKIUOHHAs I1eYb

10

11

O6o6mmaromuii ypok «MarauTHOE mose.
DJIeKTpOMarHUTHAsE UHIYKIIHS»

O6o6marmuii ypok no teme «MaruutHoe
noJie. DJIEKTPOMarHUTHAsI MHIYKITUS)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

13

CB00OOIHBIE MEXaHHYECKHE KOJICOaHH.
["apMonnueckue KonebaHus. Y paBHEHHE
rapMoHHuecKkux kosebanuit. [IpeBpamenne
SHEPIrUHu

JlaboparopHas pabota «lccrnenoBanue
3aBUCHMOCTH TIEPHOJIa MAIBIX KOJIeOaHMiA
rpy3a Ha HUTH OT JUIMHBI HUTU U MacCChl
rpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

14

15

16

17

Konebarenbubiit KoHTYp. CBOOOIHBIE
DJIEKTPOMArHUTHBIC KOJICOAHUS B
U7eanbHOM KolleOaTeTbHOM KOHTYpE.
AHaJIOTHUS MEXy MEXaHUICCKHUMH 1
AIEKTPOMArHUTHBIMU KOJIeOaHUSIMU

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPTHH B UACATHHOM KOJeOaTeIbHOM
KOHTYpE

[IpencraBnenue o 3aTyxXarOUUX
KosieOaHusX. BeIHYKICHHBIC
MexaHn4ecKHe Kojiebanus. Pe3onanc.
BrIHyKIeHHBIC 2JIEKTPOMAarHUTHBIC
KoJIeOaHUs

[lepemennslii Tok. CHHYCOUIaNbHBIN
MepEMEHHBIN TOK. MOITHOCTh MEPEMEHHOTO

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb820

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb9c4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cbb86

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34



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
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TOKa. AMIUIUTYJHOE U AEUCTBYIOLIEE
3HA4YEHUE CUJIbl TOKA U HAPSKEHUs

Tpanchopmarop. [IpousBoacTso, nepenaua

18 .
U MIOTpeOJICHHUE AIIEKTPHYECKON YPHEPTUU
Y CTpONCTBO U IPAKTUUECKOE IPUMEHEHUE
bubmuoreka [JOK
19 3JIEKTPUYECKOTO 3BOHKA, F€HEepaTopa
p . patop https://m.edsoo.ru/ff0cc324
IIEPEMEHHOTI0 TOKa, JIMHUN AJIeKTponepeaay
DKOJIOTUYECKUE PUCKU IIPU [TPOU3BOJICTBE
20 3eKkTpo3Hepruu. KynbTrypa ucnosib30BaHus
AJIEKTPO3HEPIUU B TOBCETHEBHOM KU3HU
MexaHuueckue BOJIHbI, YCIIOBUS
71 pacupoctpanenus. [lepuon. Cxopocts bubnnoreka [JOK
pacupoCTpaHEHHUS U JINHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[lonepeuHble U IPOJOJIbHBIE BOJIHbI
2 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH 3ByKa. bubnnoreka [JOK
Bricota Tona. Tem0Op 3ByKa https://m.edsoo.ru/ff0cccOc
23 ONEKTPOMAarHUTHHIE BOJIHBI, UX CBOMCTBA U bubnnorexka [JOK
ckopocTsb. [IIkana 3JIeKTpPOMarHUTHEIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHIMIBI paTUOCBSI3U U TEJIEBUACHUS.
PasButHe cpencts cBa3u. Pannonokanus
75 Konrtponbnas padora Ne 2 3a 1 nonmyroaue bubnnoreka [JOK
«KonebaHust 1 BOJTHBI» https://m.edsoo.ru/ff0cc68
[IpssMonMHEITHOE pacCIpOCTPAaHEHNE CBETA B
~ " bub6anorexa [IOK
26 OJIHOPOJIHOM cpejie. ToueuHbIi HCTOYHUK 1
ceera. Jyd cBeta https://m.edsoo.ru/ff0cd350
OtpakeHue cBeTa. 3aKOHbBI OTPAKEHUS
. bubnnoreka [JOK
27 cgeta. [loctpoenue n3odpakeHuit B 1
IUI0CKOM 3CPRAIS https://m.edsoo.ru/ff0cd4e0
[Ipenomnenue cera. [lonHOE BHYTpEeHHEE
. bubnnoreka [JOK
28 oTpaxkeHue. [IpenenbHbIi yrom nojaHoro 1

BHYTPEHHETO OTPaXKEHUs

https://m.edsoo.ru/ff0cd7{6



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

29 JlaboparopHas pabota «3mepenue bubnnoreka [HOK
MOKAa3aTelIs MPETOMIICHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
JIunsel. [TocTpoenne n3o0pakeHui B
30 nun3e. Dopmysia TOHKOM JIMH3BL. bubmnorexa [IOK
V BeHYeHIE M3 https://m.edsoo.ru/ff0cddle
31 JlaboparopHas pabota «Mccrnenoanue
CBOMCTB M300paKEHUH B JIMH3AX)
Hucnepcus ceeta. Cll0KHbIN cocTaB 0€710ro
32 ceera. L[Ber. JlabopaTopHas pabota
«HabnroieHne qucTiepcuu CBETay
33 WnTepdepenmus ceera. Judpakuus cera. bubnnorexa [JOK
HudpakronHas pemerka https://m.edsoo.ru/ff0ced22
34 [Tonepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonstpuzanus ceeta https://m.edsoo.ru/ff0cf02e
35 OnTuueckue MpUOOpPHI U YCTPOCTBA U
YCJIOBHS X 0€3011aCHOTO TPUMEHEHUS
['paHuIIBI MPUMEHUMOCTH KIIACCUYECKON
36 ngaHEKI/I %OCT JIaThI CIIELIMATIbHON bubmorexka [TOK
) M 1 https://m.edsoo.ru/ff0cf862
TEOPHH OTHOCUTEIHLHOCTH
OTHOCUTETHHOCTh OJTHOBPEMEHHOCTH.
37 3aMeqneHue B eMeHIIfI u Cl:())K alleHue Bubmiorexa IJOK
JUIHHEI p p https://m.edsoo.ru/ff0cfa42
DHeprusi ¥ UMIYJIbC PEISTUBUCTCKOU
38 ‘{aCTI:/I bl CB;13LyMaC(I:)LI C DHEPIrueu u bubmorexka [TOK
HMHy;BC'OM DHepIHs MOKOA p https://m.edsoo.ru/ff0cfc68
39 KonTtponbHas padora «Ontuka. OCHOBBI bubnnoreka [JOK
CIIeIIMATIbHON TEOPUU OTHOCUTEIBLHOCTI) https://m.edsoo.ru/ff0cf6f0
40 ®otonsl. Dopmyna [Tnanka. DHEprus u bubnmnoreka [JOK
UMITYIbC GOTOHA https://m.edsoo.ru/ff0cfel16
41 OTtkpeiTHE U HccnenoBanue Gorodddexra. bubnnorexka [JOK

Onwitel A. I'. CtoneroBa

https://m.edsoo.ru/ff0cffc4



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
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https://m.edsoo.ru/ff0cf6f0
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3akonbl portoddderra. YpaBHEHHE

bu6mmoreka [IOK

42 Oitnmrerina s orosrddexra. «KpacHas
ans § b P https://m.edsoo.ru/ff0d015e
rpanuna» Gorodaddexra
43 Hasnenue ceera. Onbrtel [1. H. JIebenera. bubnnoreka [HOK
XUMHAYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoicTBa U NpakTUYECKOe
44 npuMeHeHue: (HOToINeMEHT, GOTOAATUHK,
coJiHe4Has OaTapesi, CBETOUO/T
45 Pewenue 3agau no reme «JI€MEHTHI bubnuorexa [JOK
KBAHTOBOW ONTHKW https://m.edsoo.ru/ff0d0302
Mogenb atoma Tomcona. ONbITHI
46 Pe3)e:3[ dop/1a 1o pacCcesTHUIO 0-9aCTH bubmmorexa LIOK
pPOpAA TO P t https://m.edsoo.ru/ff0d09 1a
[ImanerapHas MozesIb aTOMa
bubmuorexa [JOK
4 II b
7 OCTYJIaThl bopa https://m.edsoo.ru/ff0dOafa
W3nydenue u nornouieHue GOTOHOB MPU
48 ne ey;o € aToMma C oniloro (bOBHs[ 3Hepr1/m bubmiorexa [IOK
PeXol . A yp p https://m.edsoo.ru/ff0dOafa
Ha Apyroi. Bunasl cnektpon
BoaHoBEIe cBOlicTBa yacTull. BoiHEI e
49 bpoiinsa. KopryckynisspHO-BOIHOBOM bubnnoreka [JOK
nyanu3M. CIIOHTaHHOE W BBIHYKJICHHOE https://m.edsoo.ru/ff0d0ca8
U3IIy4eHHE
OTKpbITHE PAIMOAKTUBHOCTU. OTBITHI
50 Pesep do I;rf[o ONPEAEIICHUIO COCTaBa bubmorexa LIOK
POOpA pel https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOIO U3ITYYECHUS
CgoiicTBa anb(a-, 6era-, raMmma-u3ITydeHus.
51 BimstHue painoakTHBHOCTH Ha KUBBIE
OpraHU3MBI
OTKpbITHE TPOTOHA U HENTpoHA. Y30TOMBI.
57 Anbda-pacniaa. DIeKTPOHHBIN U bubnuoreka [IOK

NO3UTPOHHBIN OeTa-pacnaz. ['amma-
U3Iy4eHue

https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0d015e
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https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

53

54

DHeprusi CBSI31 HYKJIOHOB B sijipe. SlnepHbie
peakuuu. SAnepubiii peaktop. [Ipodiemsr,
MEePCIEKTUBBI, YKOJIOTUYECKUE ACTIEKThI
AJIEPHON YHEPTeTUKH

DyieMeHTapHbIe YacTullbl. OTKpBITHE
Mo3uTpoHa. MeTOo bl HAOIOICHUS U
pPEruCTpaly 3JEMEHTAPHBIX YaCTHII.
Kpyrusii cron «®yHaaMeHTanbHbIE
B3auMoeiicTeus. EquHcTBO (hnznueckoi
KapTUHBI MUPa»

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bupn 38é3aH0T0 HEOa. Co3Be3nusl, SpKue
3BE3/1bI, IUTAHETHI, UX BHIUMOC JIBH)KCHHE.
Conneynas cucrema

56

57

58

Comnrne. ConHeyHas akTUBHOCTb.
Nctounuk sHeprun CosHia v 3BE311

3BE3/1bI, UX OCHOBHBIE XapPAKTEPUCTUKH.
3BE3/1bI [NIABHOM MOCIIEI0BATEIBHOCTH.
BnytpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPEICTABICHNUS O
MPOUCXOXKACHUHU U 3Botonuu CostHIa U
3BE3]1

Mieynsiii [Tyre — Hama ['anakTuka.
[Tonoxenue u aBmxenue ConHia B
lNanmaktuke. I'anaktuku. YEpHbIE ABIPHI B
A/ipax rajJakTUK

59

Bcenennas. Pa3z6eranue ranaktuk. Teopus

Bonpmioro B3pbIBA. PenukToBoe N3JTYUCHHUC.

Meraranaktuka

60

Hepemennsie mpoOaeMbl aCTpOHOMHUHT

61

KonTtponbhas pabota «71€eMEHTHI
ACTPOHOMMH U acTPOPUIUKI»

62

O6o6maromuii ypok. Pois ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOH,



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

63

64

65

TEXHOJIOTHYSCKOM, COLMAIbHOM B
ATUYECKOH chepax NesaTeTbHOCTH YeIOBEKa

O6o06matomuii ypok. Poibs u mecto Gpusuku
1 aCTPOHOMUU B COBPEMEHHON HAyYHOU
KapTHUHE MHUpa

O6o06matomuii ypok. Pons dpuzndeckoit
TeOpuHu B (POPMUPOBAHHUHU TIPEICTABICHHUH O
(bu3nvecKoil KapTHHE MUpa

O6o6maromuit ypok. Mecro pusudeckoit
KapTUHBI MUPA B O0IIEM Py
COBPEMEHHBIX €CTECTBCHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJE

66

I1IA 32 rox

67

PeszepBHbIil ypok. MarHutHoe moue.
DneKTpoMarHuTHas HHayKius OnTuka.
OcHOBBI cIENMANIBHOM TeopUn
OTHOCHUTEJIBHOCTH

68

Pesepnsrit ypok. KBantoBas dusuka.
DNeMEeHTHI aCTPOHOMUU U acTpOPU3UKU

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

YYEBHO-METOAMNYECKOE OBECIMEYEHME OEPA3OBATE/IbHOIO NPOLLECCA

OBA3ATE/IbHbIE YHEBHBIE MATEPUANBI ANA YHEHUKA

e ®usumka, 10 kKnacc/ Makuiwes I'.4., byxosues b.b., Cotckuit H.H. nog pegakuueint NapdeHTbesoit H.A., AKumMoHepHoe 0bLecTso «M34aTenbcTso
«[TpocseleHne»

e ®dusuka, 11 knacc/ Makuwes I'.J1., byxosues b.5., Yapyrud B.M. nog peaakumein MapdpeHTtbeson H.A., AKunoHepHoe obliectso «M3aaTenscTso
«[poceeweHne

METOONYECKUE MATEPWAJIbI ANA YHYUTENa

LUN®DPOBbIE OBPA3OBATE/IbHBIE PECYPCbI U PECYPCbl CETU UHTepHeT
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