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AHHOTALSA

Pabouas npozpamma no d)u3u1<e ona 10 - 11 xknacca cocmasnena Ha ocHose (De,Z[CpaJII)HOFO KOMIIOHEHTA IoCyJapCTBCHHOI'0O CTaHAapTa

cpenHero (mojaHoro) obiiero oopazoBanus (yriayOneHHbIN ypoBeHb). [IporpaMma KOHKPETU3UPYET cofepKaHUe MPEIMETHBIX TEM, Mpeiaraet
pacnpeneneHue NpeIMETHBIX 4YacoB IO paslienaM Kypca, MOCIEI0BAaTEIbHOCTh M3YYEHUS] TEM W PA3ACIOB C YYETOM MEKIPEIMETHBIX M
BHYTPHIIPEIMETHBIX CBS3EH, JIOTMKH Y4€OHOTO MpoIlecca, BO3PAaCTHRIX 0COOCHHOCTEH ydammxcs. OnpeeneH Takke mepedeHb JeMOHCTPALUH,
71a00paTOPHBIX Pa0dOT M MPAKTHYECKHUX 3aHATHIA. Peanu3arust mporpaMMbl o0ecrieunBaeTcss HOpPMAaTHBHBIMH JJOKYMEHTAMHU:

» ®epepanbHbIM 3aKOHOM OT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obpazoBanuu B Poccuiickoit @enepanumn» (¢ U3M. U J0IL.,
BcryI. B cuity ¢ 01.09.2020).

* [Ipukazom MunucrepcrBa npocsemienus: Poccuiickoit @enepannu ot 12.08.2022 N 732 "O BHeceHUM n3MeHEHUH B (heaepanbHbIi
00pa3oBaTeNbHBIA CTAHIAPT CPEIHETO OOIIEro 00pa3oBaHus, YTBEPKACHHBIN MMprUKa3oM MUHHCTEpCTBA 00pa3oBaHusIN Hayku Poccuiickoit
@enepanuu ot 17 mas 2012 r. Ne413» (3apeructpuposan 12.09.2022 Ne 70034)

* [ITucemoM MunoGpnayku Poccun ot 28.10.2015 Ne08-1786 «O pabouux mporpammax y4eOHbBIX IIPEIMETOB.

* MeToanuecKMMH PEKOMEHIAIIUSIMHU 10 CO3AaHUI0 M (PYHKIIMOHUPOBAHMIO B 00111€00pa30BaTEIbHBIX OPraHU3AIMIX, PACTIOIOKEHHBIX 8
CeNbCKOU MECIMHOCIU U MAIbIX 20p00ax, IEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHOM U TEXHOJIOrMYecKol HanpaBieHHocTel («Touka

poctay) (YTBepkIeHbI pacniopsbkeHneM MuHncTepeTBa mpocBetienus Poceuiickoit @eneparyu ot 12 ssuBapst 2021 r. Ne P-6)
* [IpumepHoil ocHOBHOM 00pa3oBaTeNbHOM MPOrpaMMoi cpeHero (MMoIHoro) oodmero oopazoBanus ot 28 uroHs 2016 r. Ne 2/16-3
* ABTOpPCKO# MporpaMmMoii o01eo0pazoBaTenbHbIX yupexaeHui no ¢usuke ans 10 u 11 knaccos: "4 Maxuwes, b.b. Byxosyes, B.M. Yapyeun

* Yyebnsim miianHoM MAOY «Pasaunnass COly», yreepxaennoro npukazom Ne 01-10/94 ot 01.08.2024 r.
* [lonoxxenuem o paboueit mporpamme MAQOY «Papaunnas COIIy.

®denepanbHbli 6a3uCHBIN yueOHbIH MaH 11 0011eo0pa3oBaTeNbHBIX YupexkaeHuit PO (yrinyOneHHbI ypOBEeHb) OTBOJIUT
st yaeOHoi mporpammbl B 10 u 11 kmaccax mo 170 gacos, o 5 yaca B HeZelto.



IIporpamMmMon IpenyCMOTPEHO U3yUYEHUE PA3IAEIIOB:

TemaTu4yeckoe nuianuposanue 10 knacc

Kosun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
n/nm mporpaMmmbl Bcero Kontpoarmeic | Ipakrmieckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
Pa3nen 1. HayuHblii MeT0 NO3HAHMS NPUPOABI
1.1 HayuHblif MeTO1 TO3HAHUS IPUPOIBI 6 Bubmmorexa LIOK

Hroro no pasaceiny

6

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

Pazpen 2. Mexanuka

2.1  Kunemarnka 10 1 ngs?ﬁﬁfﬁggﬁmmﬁz

22 Jlumammka 10 ngs?ﬁﬁfﬁggﬁmmﬁz

2.3 Craruka TBEpLOTO Tena 5 1 ]r?tlfr?snlpllr?f:(;(se:)(])l 8/§f41bf72

2.4 3aKOHBI COXpAaHEHHsI B MEXAHHUKE 10 1 E;ISSH/I//I;T:(T;E 8/I§f41bf72
Hroro no pazneny 35

Pa3nea 3. Mosekyasipaasi pu3nka 1 TepMOIHHAMHUKA

31 OCHOBBI MOJIEKYISIPHOKWHETUYECKON 15 1 bubmmoreka [JOK
' Teopun https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
3.2 Tepmoannamuka. TenaoBble MalTUHBI 20 1 https://m.edsoo.ru/7f41bf72
3.3 ArperatHble COCTOSIHUSI BEILIECTBA. 14 1 bubsmorexa LIOK

https://m.edsoo.ru/7f41bf72
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da3oBBIe NEPEXo bl

Uroro no pazgeny

49

Pazjen 4. DaekTpoanHaMuka

bubnunoreka LIOK
41 Omexrpmueckoe noxe 24 . https://m.eds00.ru/7f41bf72
. . bub6nmoreka [IOK
4.2 [TocTOSIHHBIN 27EKTPUUECKUIN TOK 24 1 https://m.edsoo.ru/7f41b72
bubnuoreka [{OK
4.3 Toxu B pasmuiHpIx cpenax 6 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 54

Pasznen 5. ®usnyeckuii NPaKTUKYM

. bubnuoreka [{OK
51 Pu3HHeCKHi IPAKTHEYM 16 16 https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 16
bu6nmorexa LIOK
PesepBHOe Bpemst 10 https://m.edsoo.ru/7f41bf72
O011ee YHCJI0 YACOB MO MPOrpaMme 170 8 16

Temaru4yeckoe nuianupoBanue 11 knacc

KonuyecTBo yacoB DJIEeKTPOHHBIE
HaumeHoBaHue pa3jie/ioB U TeM (uu¢posBbie)
Ne ni/m Kourpoabsubie IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThl
pecypcsbl
Pa3nea 1. DiexkTpoamHamuka
1.1 MarnuTHoe nojue 14 bubnuotexa [JOK
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bu6mmoreka [IOK
1.2 DneKTpOMarHUTHAsA HHIYKIUS 13 1 https://m.edsoo.ru/7f41bf72
Wroro no pazueny 27
Pa3nen 2. KosieOanusi u BOJIHBI
bubmuorexa [JOK
2.1 Mexannyeckue KoueOaHus 10 https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2.2 DNEeKTPOMarHUTHHIE KOJIeOaHUS 15 https://m.edsoo.ru/7f41bf72
23 MexaHU4ecKue 1 AIeKTPOMarHuTHbIE 10 1 bubmmorera [TOK
: BOMHEL https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.4 OnTuka 25 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 60
Pa3nes 3. OcHOBBI cielUAJILHONH T€OPUH OTHOCHUTEIbHOCTH
bu6mmoreka [JOK
3.1 T 5 1
Ocroper CTO https://m.edso0.ru/7f41bf72
Hroro 1o paszaeny S
Pa3nea 4. KantoBasi pusznka
bu6mmoreka [IOK
4.1 KopmycKy1pHO-BOTHOBOH Tyann3m 15 https://m.edso00.ru/7f41bf72
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bubmuorexa [JOK
4.2 dusuka aToma 5 https://m.edso0.ru/7f41bf72
43 du3sKMKa aTOMHOTO SIpa U 3JIEMEHTapHbIX 5 bubmnorexa [IOK
: wacTHL https://m.edsoo.ru/7f41bf72
HWroro mo paszaeny 25

5.1

DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 12

Hroro no pazneny

Pa3nes 5. Dj1eMeHTBI ACTPOHOMMH U ACTOPU3UKHU

12

Pa3znen 6. ®usnvecknii NPAKTHKYM

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
1 ) 7 1 1
° VSHHCCIHI TIPAKCTHION ° 0 https://m.edso0.ru/7f41bf72
Hroro no paszneny 16
Paznea 7. O0o01maroniee noBToOpeHue
Cucremaru3zanus 1 000011eHne
HPEMETHOTO COJIEPKaHMS U OIbITa bubnuoreka [IOK
7.1 B} 15
JESTSIILHOCTH, TPHOOPETEHHOTO TTPU https://m.edsoo.ru/7f41bf72
u3ydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazneny 15
bubmuorexa [JOK
P 1
CICPBHOC Bpertt 0 https://m.edso0.ru/7f41bf72
O01mee ynC10 YaCOB MO MpOrpamMme 170 4 16
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HHOACHUTEJBHAA 3AIIMCKA

IIporpamma 1no ¢u3uke Ha ypoBHE CpelHEero obuero oopa3zoBaHus pa3paboTaHa HA OCHOBE IOJIOKEHMH M TpeOOBAaHUHM K pe3yiabTaram
OCBOCHHS OCHOBHOH 00pa3oBarenbHO# mporpammsbl, npeacrasieHHbix B PI'OC COO, a taxke ¢ yu€toMm QenepanbHOil pabodeld mporpaMMel
Bocniutanuss M Konnenuuu npenogaBaHus ydeOHoro npeamera «®Pusumka» B oOpa3zoBaTelbHbIX opraHuzauusax Poccuiickoit denepanuu,
peaTn3yoImrX OCHOBHBIE 00pa30BaTEIbHbIC TPOrPAMMBI.

IIporpamma no ¢usuke ompenenser o0sA3aTeNbHOE NPEAMETHOE COJEp’KaHHe, YCTAaHABIMBAET PEKOMEHIYEMYIO IIOCIEN0BATEIbHOCTh
U3Y4YEHHUS] TEM U pa3JielioB Y4YeOHOro MpeAMeTa C y4E€TOM MEXKIPEAMETHBIX U BHYTPUIIPEJAMETHBIX CBSI3€H, JIOTMKM Y4eOHOro Ipolecca,
BO3PACTHBIX 0coOeHHOcTel oOywaromuxcs. [Iporpamma no ¢gusuke naét mpeacraBieHUE O LENAX, COAEp)KaHUM, oOLiel cTpateruu oO0ydeHus,
BOCIIMTAHMSI U Pa3BUTHUS O0yUaIOUIMXCs CpeicTBaMU yuyeOHoro npeamera «Pusrka» Ha yriayOiaEéHHOM ypOBHE.

N3yuenune kypca ¢uszuku yriiyOaEHHOTO ypOBHsI IHO3BOJISET peali30BaTh 3afaud MpOo(ecCHOHATbHOW OpHUEHTAallMW, HANpaBiICHO Ha
CO3JIaHHE YCIIOBHIA JUIS MIPOSIBJICHUS CBOMX MHTEIUICKTYAIBHBIX U TBOPUECKUX CIOCOOHOCTEH KaXKIbIM 00YJarOIUMCS, KOTOPBbIE HEOOXOIUMBI ISt
IPOAOIDKEHUsT 00pa3oBaHUS B OpraHM3alusAX MpOo(ecCHOHATBLHOrO O00pa30BaHMs M0 Pa3IUYHBIM (PU3MKO-TEXHUYECKMM U HHXEHEPHBIM
CHELMAIbHOCTSIM.

B nporpammMe no ¢usuke onpenensoTcs MiIaHupyeMble pe3yabTaTbl OCBOCHUS Kypca (PM3MKU HAa YPOBHE CPEIHEro oouero oopa3zoBaHus:
JUYHOCTHBIC, METaIIpeMETHBIC, MMpeaMeTHbIe (Ha yriayOnéHHoM ypoBHE). HaydHo-MeTo010THUeCcKO OCHOBOM ISl pa3paboTKu TpeOoBaHUM K
JIMYHOCTHBIM, METANpPeAMETHBIM U MPEIMETHBIM pe3ybTaTaM 00Yy4aroluXxcs, OCBOMBIIUX MPOrpaMMy IO (pu3HMKe Ha YpOBHE CpPEeIHETro OOLIero
o0Opa3oBaHMsI Ha YIIIyOJIEHHOM YPOBHE, SIBISIETCSI CHCTEMHO-/IEATEIbHOCTHBINA MOIXO/.

IIporpamma no (pu3KKe BKIIOYAET:

IUTAaHUPYEMBbIE PE3yNbTaThl OCBOCHMSI Kypca (PU3UKU Ha YrIIyOJIEHHOM YpPOBHE, B TOM YHCIIE IPEIMETHBIE PE3YJIbTaThl 110 TOJaM 00yUYEeHHUS;

cojiepkanue yueoHoro npeamera «Dusmkay 1o rogaM o0ydeHusl.

[IporpamMma no (u3rke UMeeT NPUMEPHBIA XapakTep U MOXET ObITh MCIOJIb30BaHA YUUTEISIMU (U3MUKH Ul COCTABIEHUS CBOUX pabOUMX
IIPOrPaMM.

[IporpamMMa 1o ¢u3nke He CKOBBIBAET TBOPYECKYIO MHUIIMATUBY YUWUTENEW M MPEJOCTaBIseT BO3MOKHOCTH JJISl peaM3allii pa3INdHbIX
METOAMYECKUX TOJXO0/I0B K NMPENOAaBaHuI0 (U3UKU Ha YIIIyOJIEHHOM YpOBHE IPH YCIOBUU COXpaHEHUs 0053aTeIbHOM YacTH COIepKaHus Kypca.

®du3uka Kak Hayka 0 HauOoJsiee OOIIMX 3aKOHAaX MPHUPOJBI, BHICTyMas B KauecTBE y4eOHOTo MpeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIN
BKJIaJ] B CUCTeMy 3HaHUU 00 okpyxatouiem Mmupe. LIIkonpHBI Kypc GU3MKH — CHCTEMOOOPA3yIOIIUN AJisi €CTECTBEHHO-HAYYHBIX YUEOHBIX
MIPEIMETOB, TOCKOJIBKY (PU3HUECKUE 3aKOHBI JISKAT B OCHOBE MPOLIECCOB U SIBIICHUH, N3ydaeMbIX XUMHEH, Ononoruei, puzndyeckoit reorpagpueii u
acTpoHoMuel. Mcrnonp3oBaHuEe M aKTHBHOE MpPHUMEHEHHE (DU3MYECKUX 3HAHUU ONpPENeNUIIO XapakTep W OypHOE pa3BUTHE Pa3zHOOOpa3HBIX
TEXHOJIOTUH B cpepe SHEPreTUKH, TPAaHCIIOPTa, OCBOCHUSI KOCMOCA, MOJIy4YeHHUs] HOBBIX MaTepHUajoB € 3aJaHHBIMU cBoMcTBaMU. M3ydueHue pu3snuku
BHOCHUT OCHOBHOM BKJIaJ] B (JOPMUPOBAHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00ydJaromierocs, B popMUpoOBaHHE YMEHUIN NPUMEHSATh HayYHBIN
METO/ [MO3HAHUS MIPU BBIOJIHEHUH UMH YUE€OHBIX UCCIIETOBAHHMA.



B ocHoBy kypca pu3uku Ha ypoBHE CpeHEro oo1ero oopa3oBaHusl MOJIOXKEH PsI UACH, KOTOPbIE MOYXKHO paccMaTpUBaTh KaK MPUHIUIIBI
€ro MOCTPOEHUSI.

Hoen yenocmuocmu. B cooTBETCTBUU € HEH KypC SIBISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COAECPKUT MaTepHall U3 BCEX paslesnoB (PU3UKH,
BKJTIOYAET KaK BOMPOCH KIITACCUYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoen zenepanuzayuu. B cooTBEeTCTBUM ¢ HeW Marepuall Kypca (U3UKH OOBEAMHEH BOKPYT (u3MUYeCKuX Teopuil. Beaymmum B kypce
aBIsieTcs (POPMUPOBAHME NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTepUH, BEIIECTBE U TOJIE.

Hoen zymanumapuzayuu. EE peanusanus npeanoiaraeT UCIOJIb30BaHUE T'YMaHUTAPHOTO MOTEHIHMANa (GU3MUECKONH HAyKH, OCMBICICHUE
CBSI3U Pa3BHUTHUS (PU3UKHU C Pa3BUTHEM OOILECTBA, a TAK)KE C MUPOBO33PEHYECKIMHU, HPABCTBEHHBIMU U SKOJIOTUYECKHUMHU IPpoOIeMaMu.

Hoen npuxnaonoi nanpasnennocmu. Kypc Gusnku yrinyoi€HHOro ypoBHS MPEANoiaraeT 3HakOMCTBO C IIUPOKUM KPYrOM TEXHUYECKUX U
TEXHOJIOTUYECKUX MPUIIOKEHUN U3yUYEeHHBIX TeOpUi U 3aKOHOB. IIpu 3TOM paccMaTpuBarOTCsl Ha YpOBHE OOILMX MPEICTaBICHUN U COBPEMEHHBIE
TEXHUUYECKHUE YCTPOMCTBA, U TEXHOJIOTUH.

Hoea 3Konocuzayuu peanusyercs IOCPEACTBOM BBEICHHUS DJIEMEHTOB COJEP)KAHUSA, IOCBSIIEHHBIX JKOJOTHYECKUM IMpodieMam
COBPEMEHHOCTHU, KOTOPBIE CBSA3AHBI C Pa3BUTHEM TEXHUKHU U TEXHOJIOTUH, a TaKkKe 00CYXKIeHUs TPOOJIeM palliOHAIBHOTO MIPUPOIONOIB30BAHUS U
9KOJIOTMYECKOM 0€3011aCHOCTH.

OcBoeHHe cojiepKaHus MPOrpaMMbl MO (PU3UKE JOKHO OBITh MOCTPOCHO HA MPHHIIMIIAX CHCTEMHO-IEATEIbHOCTHOrO moxaxona. Jlms
(GU3MKY peanu3anus dTUX IPUHIIUIIOB Oa3upyeTCsl Ha UCIOIb30BAaHUH CAMOCTOSATEIBHOIO SKCIIEPUMEHTA KaK MMOCTOSHHO JIEHCTBYIOIIEro (pakTopa
yuebHoro mnporecca. /i yrmyOn€HHOro ypoBHS — 3TO CUCTEMAa CaMOCTOSITEIIbHOI'O YYEHHYECKOTO SKCIIEPUMEHTA, BKIIOUYAIOIIETO (PpOHTAIbHbIE
YUEHUYECKHE OMBITHI MPU M3YyYEHUH HOBOTO MaTepuaia, JabopaTopHble padOThl M paboThl mpakTukyma. [Ipu 3TOM BO3MOXKHBI JBa criocodba
peanu3anuu (HU3NYECKOro MpakTUKyMa. B mepBoM ciydae mpakTHKyM HpoBojuTcs jubo B koHue 10 u 11 kmaccos, nubo mocie mepBoro u
BTOPOT'O MOJIYroIui B KaXKJI0OM U3 3TUX KjlaccoB. BTopoii cnocod — 310 uHTerpanust paboT NpakTUKyMa B CUCTEMY J1a00paTOpHBIX paboT, KOTOpbIE
IIPOBOJIATCS B ITpolLecce n3yueHus paszaena (temsl). [Ipu aTom nox paboraMu npakTUKyMa HOHUMAETCsl CAMOCTOSITENIbHOE HCCIIeI0BaHUEe, KOTOPOe
MIPOBOJIUTCS 110 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa 0€3 MOIMIAaroBoi HHCTPYKITUH.

B nporpammMe no ¢usuke cucteMa yueHHUECKOro SKCHEPUMEHTa, JaOOpaTOpHBIX paboT M MPaKTUKyMa MpeACTaBICHA €IUHBIM IIEPEUHEM.
Bre16op TemaTuku Ui 3THX BUJOB YYEHHMYECKHX MPAKTUYECKUX pabOT OCYHIECTBIISETCS YYaCTHHKaMH 0Opa30BaTEIbHOrO Ipolecca UCXOAs U3
0cOOEHHOCTEH MOYpOUHOTro TUIAHUPOBAHMS U OCHaleHus KabuHeta ¢usuku. Ilpu 3TomM obecnieunBaeTcs OBIaJCHUE 00YYAIOUUMHCS YMEHUSIMU
MPOBOAUTH MpsIMblE M KOCBEHHBIE W3MEpPEHUs, HCCIEIOBaHUS 3aBUCUMOCTEN (U3NYECKUX BEIMYMH U TOCTAHOBKY OIBITOB MO MPOBEpKE
MPEIJIOKEHHBIX TUIIOTE3.

bonpiioe BHUMaHuE ynenseTcs peUIeHUI0 PAacUETHBIX M KaueCTBEHHBIX 3ajad. [Ipu 3ToM A pacu€THBIX 3a1ad IPUOPUTETOM SIBIISIFOTCS
3aJlauM ¢ SBHO 33JaHHOM M HESBHO 3aJJaHHOW (PU3MUECKON MOJEINbI0, MO3BOJISIIONINE IPUMEHITh U3yUeHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KakK M3
OJIHOTO pa3jiena Kypca, TaK U NHTErpupys MIPpUMEHEHHE 3HAaHUM U3 pa3HbIX pa3neioB. /[l kadueCcTBEHHBIX 3aa4 IPUOPUTETOM SIBIISIOTCA 3a4aHUSA
Ha 00BSICHEHUE/TIPEICKa3aHNe MTPOTEKaHUs (PU3UIECKUX SBJICHUH U MPOIIECCOB B OKPYIKAIOIIEH KU3HU, TpeOyromue Beioopa hu3ndeckoi Moaenu
JUIS CUTYalluX TPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ tpeboBanusiMu PI'OC COO k marepuaabHO-TEXHUUYECKOMY OOECHEUYCHHIO y4eOHOro mporecca Kypce (U3UKH
yr1yOnE€HHOTO YPOBHS Ha YPOBHE CpPEIHEro o01ero oopa3oBaHus TOJDKEH U3ydaThCs B YCIOBHUSAX IpeAMETHOro kabunera. B xabunere dusuku
JOJKHO OBITh HeoOxonumoe JabopatopHoe oOOpynOBaHUE Ji BBIIOJHEHHS YKa3aHHBIX B MporpamMme Mo (U3MKe yYEHHYECKHX OIBITOB,
nmabopaTopHBIX paboT U pabOT MPaKTHKYMa, a TAKKe JEMOHCTPAaIMOHHOE 000pyI0BaHuE.

JleMoHCTpaloHHOE 00OpynoBaHuE (QOPMHUPYETCSI B COOTBETCTBUM C MNPUHLUIIOM MHHHUMAJIbHOW JOCTATOYHOCTH U OOECHEUMBAET
MMOCTAHOBKY TEPEYUCIICHHBIX B MpOrpaMMe IO (DM3HMKE KIFOUEBBIX JEMOHCTPAIMA I MCCIICIOBAHUS W3YY4aeMbIX SIBJICHHA WM TIPOIECCOB,
SMIUPUYECKUX U (PYyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JIaGopatopHoe 000pynOBaHHE Ui YUSHHUECKUX MPAKTHYECKUX PadOT (OPMHUPYETCs B BUEC TEMATHUECKUX KOMIUIEKTOB M 00eCTieunBaeTCs
B pacué€Te OJHOTr0 KOMIUIEKTa Ha JABYX oOydarommxcs. TeMaTndeckue KOMILUIEKTHI Ja00paToOpHOTO 000pYI0BaHUS TOJKHBI OBITH TOCTPOEHBI Ha
KOMIUICKCHOM HCITOJIb30BAaHUN AHAJIOTOBBIX M IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPUTEIIBHBIX CHCTEM B BHUJC HU(DPOBBIX
J1ab0paTOpHiA.

OCHOBHBIMHU TIEJIIMU U3YYCHUS (PU3UKU B 00IIIEM 00pa30BaHUU SBIISIOTCS:

(dbopMUpOBaHHE UHTEpECA U CTPEMIICHHUS O0yUaIONINXCS K HAYYHOMY U3YYE€HUIO IPUPOJIBI, PAa3BUTHE UX MHTEIJICKTYaIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEN;

pa3BUTHE MIPEJICTABICHUN O HAYYHOM METOJE MMO3HaHUs U (OPMUPOBAHKE UCCIEAOBATEIHCKOTO OTHOIICHUS K OKPY/KAIOIIUM SIBIICHUSIM;

(dhopMHUpOBaHE HAYYHOTO MUPOBO33PEHUS KaK Pe3yJbTaTa U3y4eHUs: OCHOB CTPOEHHUS MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

(dbopMUpOBaHHE YMEHUI OOBACHATH SBIECHUS C UCIIOJIb30BaHUEM (DU3HUECKUX 3HAHUIM M HayYHBIX JOKA3aTelbCTB;

(hopMupoBaHHE MPEICTABICHUN O pOJIH (PU3UKH IJIs1 PA3BUTHS APYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TPEICTABICHUN O BO3MOXHBIX cdepax Oymayiiel mpodeccHoHANbHON NeATEeNbHOCTH, CBA3aHHBIX C (DU3MKOI, MOATOTOBKA K
nanbHEHeMy 00y4eHHUI0 B 3TOM HaIlpaBJICHUH.

JlocTuxkeHne 3TUX 1emeil odecrneuynBaeTcs peleHueM CleAyoNIuX 3a1a4 B Mpoliecce u3yueHus Kypca (GU3uku Ha ypoBHE CPEAHETO 0OIIEero
o0Opa3oBaHMUs:

MpHOOpeTeHne CUCTeMBbl 3HAaHUK 00 OO0ImMX (PUINYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHUSAX, BKIIOYAs MEXaHUKY, MOJEKYISIPHYIO
(GU3HKY, 3IEKTPOIMHAMUKY, KBAHTOBYIO (DU3HMKY U JIEMEHTHI acTPO(U3HKY;

dbopMupoBaHHE YMEHHI TPUMEHATh TEOPETUYECKHE 3HAaHUS ISl OOBSICHEHHS (U3NYECKUX SBICHUNW B TPUPOJE U JUIS TPUHSATHUS
MPAKTUYECKUX PEIICHUI B IOBCETHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB PEIICHUs Pa3IMYHBIX 337a4 C SBHO 3a/laHHOM (pU3MUecKol MOJelnblo, 3ajad, MoIpa3yMeBalOIIUX CAMOCTOATEIbHOE
co3anue (PU3NUECKO MOJIeNH, aIeKBaTHON yCIOBHM 33/1a4H, B TOM YHCJIE 33/1a4 HHKEHEPHOTO XapaKkTepa,

MOHUMaHNuEe (U3UYECKUX OCHOB WM TPHUHIIUIIOB JNEUCTBUS TEXHUYECKMX YCTPOMCTB M TEXHOJOTMUYECKHX IPOIIECCOB, WX BIUSHUS Ha
OKPY>KaIOIIlYIO CPENY;

OBJIQJICHUE METOJaMH CaMOCTOSITEILHOTO TUTAHHUPOBAHMSI M TIPOBEACHHS (PU3MUECKUX OHKCIIEPUMEHTOB, aHAIW3a W HMHTEPIPETAIlUU
nH(pOpMaIINH, OTIPEICTICHHS TOCTOBEPHOCTH TTOMYYEHHOTO PEe3yNbTaTa;



CO3/IaHHE YCTIOBHM JIJIsl pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEIOBATEIHCKOM, TBOPUECKOH 1€ATEeIbHOCTH;

pa3BuTHE HHTEpeca K cepam npodecCHOoHANBHOM NesITeIbHOCTH, CBI3aHHON C (DU3UKOM.

B cootBerctBun ¢ TpeboBanusamMu OI'OC COO yrinyOnéHHBIA ypOBEHb M3Y4YeHHS ydeOHOTo mpenMera «Du3nka» Ha YpPOBHE CpPEIHETO
obmiero oOpa3zoBaHMs BBIOMpAETCs 00yYarOIIMMUCS, TUIAHUPYIOIIUMH MPOJODKEHHE 00pa30BaHUs MO CHEIHUATIBHOCTIM (PU3UKO-TEXHUYECKOTO

npodus.
Ha uzyuenne gusuku (yriayOonéHHBIN ypoBeHb) Ha YpOBHE cpeHero obmiero odpasoBanus orBoautcst B 10 kmacce — 170 yacoB (5 yacoB B

HEJIENIO).
[IpennaraemMselii B iporpaMMe 1o (hU3MKe MepedeHb Ja00PATOPHBIX U MPAKTUYECKUX PabOT SIBJISICTCS PEKOMEHOBAHHBIM, YUHTEIh JIeacT

BBI60p IIpOBCACHUA na60paToprlx pa60T U OIIBITOB C y‘léTOM WHAWBUAYAJIbHBIX 0CcOOeHHOCTEN 06yqa101u14xc>1.

Yueorno — memoouueckuii komniexm

1. Maxuwea I’ A.. Bvxoauea b. b.. Comcxuii H. H. ®uzuka. 10 knacc. — M. : TInocremenwne. 2024,

2. Msaxuwes I'. A.. Bvxosues b. b.. Yvnacun B.M. ®uzuka. 11 kmacc. — M. : [Inocsemenue, 2024.

3. Poiuxesuu A. I1. Coopuuk 3anad o ¢usuke. 10-11 xmaccer. — M. : JIpoda, 2018.

Conenxannie maTenuana KOMTIIEKTa TTOTHOCTRI0 cooTReTcTRveT [IpumepHoit mporpaMmMe mo (usmke cpeanero (MOIHOTro0) odiero oopaso-
BaHWS (0A30BBIA VDORBEHB). 0043aTETHFHOMV MUHUMVMYV COJTIENXKAHUS.

N3vaenune kvnca buzuku B 10 — 11 xiraccax CTOVKTVDHUDOBAHO HA OCHOBE (hM3NYECKUX TEODUH CIEIVIOIINM 00Da30M: MEXAHUKA.

MonekvIisinHas hr3uKa. dDIIEKThOTMHAMHUKA. Koiaebanus 1 BOJIHBL. ocHOBEI CTQ. kBaHTOBas hu3nka. S3IEMEHTRI aCTDOHOMHU B acThOMU3IUKH.
(O3HaKoOMIICHHE ydqaluuxcsd € pasaciom «®Dusuka u MCTObl HAYUYHOT'O ITO3HAHUA» NMPEANOIaracTCs NpoOBOJAUTL ITPU N3YYCHHUU BCEX pa3ZCiIOB

Kypca.

Oobocnoeanue evioopa YMK ona uzyuenusn xKypca guzuxu ¢ 10 u 11 knaccax na y2nyonennom ypogue:
Ucxonsa u3

nesied U3y4yeHus Kypca:

* 00meo0pa3oBaTEIbHBIX;
* IPEIMETHO — OPUEHTHUPOBAHHBIX;

ueJsei u3yuyeHus GpU3MNKM:
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» hopmupnoBaHMe v OOVUAIOIINXCS VMEHHUS BUAETh W MOHMMATh IIEHHOCTh 00ODA30BaHMS. 3HAYMMOCTH (hU3WYECKOTO 3HAHWUS TUIS KaKIOTO
YesloBeKa. VMEHUH paznnyaTrhk (hakThl U OIIEHKH. CDAaBHUBATH OLIEHOYHBIE BBHIBONIBI. BUNIETh UX CBSI3b C KPUTEPUSIMH OLICHOK M CBSI3b KPUTEPHEB C
onpeneneHHOW cucTeMol neHHocTel. (hopMVINDOBaTE M 000CHOBBIBATH COOCTBEHHVIO TTO3UIIHIO:

 hopmunOBaHKE V 0OVUAIOIIUXCS IEIOCTHOTO MDENCTaBICHUsI 0 MUDE U DOJIM (U3WKH B CO3MaHWM COBDEMEHHON eCTeCTBEHHOHAVUHOW Kan-
TUHBI MUDA. VMEHUS OOBACHATh OOBEKTHI M MDOLECCH OKPY’KaIOIIeH JeHCTBUTENBHOCTU: IPUPOAHOM, COLMAIbHOM, KYIbTypHOH, TEXHUUECKON
CheNbl.— UCHOIB3VS IS 3TOT0 hu3nueckue 3HaAHUS:

* MHoODEeTeHHEe OOVUAIOIMIMMUCS OIBITa Da3HOOODA3HON NEATENbHOCTU. TIO3HAHUS M CAMOIIO3HAHUS. KJIIOUEBBIX HABBIKOB (KIIFOYEBBIX KOMIIE-
TEHTHOCTEN). UMEIOIINX VHUBEDCAIbHOE 3HAUEHUE Ui DA3JIMYHBIX BHUIOB HEATEIbHOCTH. HaBBIKOB DEHIEHMS] MDOOJEM. IMDUHATUS DEIICHHUN.
MOMCKA. aHaliu3a U 00PabOTKM WHMbODMAINK. KOMMVHUKATUBHBIX HAaBBIKOB, HABBIKOB M3MEPEHUH, HABBIKOB COTPYAHUYECTBA, 3P PEKTUBHOTO U
0€30MacHOTO MCIOIb30BAHNS DA3IUYHBIX TEXHHUECKHX VCTDOMCTB:

* OBJIAICHHE CHUCTEMOW HAaVUHBIX 3HAHWK O (hM3MUYECKUX CBOMCTBAX OKPY)KAIOIIETO MHpa, 00 OCHOBHBIX (PM3MYECKUX 3aKOHAX M CHOCO0ax Mx

MCIIOJIb30BaHUs B IPAKTUUECKOM EATENbHOCTH.

IEpCUCHA 3aav:
® y‘le6HO-H03HaBaTCJIbHBIX;

® y‘l€6H0'HpaKTI/I‘leCKI/IX;

4TO0, 4TO B TpamuimonHbeii YMK T'.5l. MskwuiieBa B HacTosiiee BDeMsi BHECEHBI COOTBETCTBVIOIINE KODDEKTHUBBI COTIIACHO COBNEMEHHBIM
TPeOOBAHUAM.TO. uTO VaeOHukn: Makuwes I. A.. Bvxosues B. b.. Comckuii H. H. ®u3uka. 10 kiacc. — M. : TIpocemienne, 2024; Maxuwes I
A., bByxosyes b. b., Yypaeun B.M. ®uzuka. 11 knacc. — M. : [Ipocsemienne, 2024. Bech HEOOXOAUMBIN TEOPETUIECKUN MaTepHal 1Mo HU3UKE JTst
U3y4eHHs B 0011e00pa30BaTeNbHbBIX YUPEXKIECHHUIX, OTIINYAETCS JOCTYITHOCTBIO U3JI0KeHUs MaTtepuana. Kaxas riasa u paszen Kypca
MOCBAIIEHBI TOM UK nHOU QyHAaMeHTalbHOU Teme. [IpenycmarpuBaeTcst BBIIOTHEHUE YIIPAXXHEHNUH, KOTOPbIE TOMOTAIOT HE TOJIBKO 3aKPENUTh
MPOIICHHBIN TEOPETHUECKUI MaTeprall, HO M HAyYUThCS TPUMEHSTH 3aKOHBI (DU3UKH Ha MPAKTHKE.

[Ipu onpenenennu riryOUHBI U MTOCIIE0BATEILHOCTH U3JI0KEHUS MaTepraa YYUThIBAINCH, B YACTHOCTH, TPAIULIUU OT€YECTBEHHOIN COBETCKOM
U POCCUHCKOM HIKOJIBI, a TAK)KE€ HEOOXO0MMOCTh COOJIOICHNS BHYTPUIIPEIMETHBIX CBSA3EH M COOTBETCTBUS MEXKAY OOBEKTUBHOM CII0)KHOCTBIO
Ka)KJJOTO KOHKPETHOTO BOIIPOCA M BO3MOYXKHOCTBIO €0 BOCIIPUATHS YYalIUMUCS TaHHOTO BO3pacTa, To, uTo Y MK HaxoauTcst B COOTBETCTBUH C
VuebubiM mmanoM MAOYVY «PaBuunHas COLL»,yTBepskaenHoro npukazom Ne01-10/94 ot 01.08.2024 .
cuutaercs , 4to BeiOOop YMK I'.Sl. MskuieBa sBnsiercs 000CHOBaHHBIM [yt u3yueHus pusuku B 10 - 11 kmaccax MAOY «PaBuunHass COILD.

11



Texnonozuu ooyuenus, popmol u memoowvt

HJISI pcain3anu JaHHOI'0 KypcCa UCIOJIb3YHOTCA cliedyrouiue mexHoiozZuu.

06Da3OBaTeJIBHaH TCXHOJIOTHA PAa3BUTUA KPUTUYCCKOI'O MBIIIIJICHUA

[lenb MaHHOW TEXHOJIOTHH - PA3BUTUE MBICIIUTEIHHBIX HABBIKOB yUAIINXCs, HEOOXOAMMBIX HE TOJIHKO B yueOe, HO U B OOBIYHOM KU3HU
(yMeHue npuHUMAaTh B3BELICHHBIC PeLIeHUs, paboTaTh ¢ MHPOpMAIUEH, aHATU3UPOBATh PA3JIMYHbIE CTOPOHBI SIBICHUU U JIP.)

OcHOBa TEXHOJIOTHH - Tpex(a3oBasi CTPYKTypa ypoKa: BbI30B, OCMBICIICHHE, PEICKCHSL.

JlaHHAast TEXHOJIOTHS TPEACTABIISICT COOOM CUCTEMY METOIMICCKUX MTPUEMOB, KOTOPBIC OPUEHTUPYIOTCS Ha CO3JaHUE YCIIOBUUN IS
CcBOOOHOTO Pa3BUTHS KaXI0H TNYHOCTH.

TexHonorus YAAQ4YHO COIIaCyeTCs € TpaAUIITMOHHBIMU q)OpMaMI/I nperoaaBaHusA

KOMIILIOTEPHEIE (MH(DOPMAIIMOHHBIE TEXHOJIOIMH )

HpI/IMeHeHI/Ie UKT yaayumaeT KaueCTBO YCBOCHHU A MaTCPpHUAJIOB YPOKa, CHOCO6CTByeT IMOBBIIICHHUIO UHTEPECCA K TPCIAMCETY, pa3BUTHIO
HMHTCJUICKTA U JYXOBHOTI'O 060FaHICHI/I$[ KaXXJ0ro yucCHukKka.

TCXHOJIOTHA MOJYJIBHOTO O6V‘leHI/I}I

Omna ynioOHa npu opraHu3alyuy 1 MpoBeAeHUH paboT HprU3nYecKoro NpakTUKyMa

3/10poBbecOeperaronias TeXHOJIOTUS:
BOKHAs COCTABJSIONIAs YacTh KOTOPOW — OTO paldOHaJbHAs OpraHW3alMs YpoKa, KPOME TOTO, OmpenersieTcs W (PUKCHpyeTCs
MICUXOJIOTMYECKUH KIIMMAT Ha YPOKE, TPOBOJUTCS SMOIIMOHANIbHAS pa3psiiKa, YePEAYIOTCS pa3Hble BUABI JESTEIbHOCTH.

Memoowl u hopmul 00yueHUA .

e  OOBICHUTENHHO-WIUTIOCTPATUBHBIHN, PENTPOTYKTUBHBIA METOIBI , TTPOOJIEMHOE H3JI0KEHHUE, IBPUCTUICCKHAE METOIbI
(KOTHUTUBHBIC, KPEATHBHBIE, OPTACATEIILHOCTHBIE), UCCIE0BATENLCKUI METO]T 00yUEHUSI.

e (CnoBecHble (BepOanbHBIE) METOIBI OOyUEHUS: paccka3, 00bsICHeHHe, Oecena (IBpUcTHUECcKas Oecena), IeKus, padora ¢
KHUTOM.
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e Harnsaneie MmeToap! 00y4deHus: GU3MKe: JeMOHCTPALMOHHBINA IKCIIEPUMEHT.

e [Ipaktuyeckue meToabl 00yueHus ¢pusuke. Pemenne 3ama4 no gpusnke, ux GpyHkuuu B yaeOHOM nporiecce. Mcnonb3oBanue
OBM npu 00y4eHUH yqaIuxcs pereHuro 3a/1ad.

e JlaGoparopHsie 3aHATHA 11O GU3HKE: GPOHTAIBHBIC Ta00paTOpHBIC padOThI, GU3NUCCKUN MPAKTUKYM, TOMAITHUE HAOIIOICHUS U
OmBITHI . PacdeT morpenrHocTeil u3MepeHuii B 1ab0paTopHbIX paboTax.

(DOprl, nepuodulmocmb u nop;tdox meKyuieco KOHmpoJa ycnesaemocmu
u npomeofcymoqnoﬁ ammecmauuu 06ytmromuxc;1

OneHnBaHue 00YUYaIOIIMXCS MPOU3BOAMTCS coriacHO «IlomoxkeHnro o popmax, MEPUOANIHOCTH U TOPSIKE TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH H
IIPOMEKYTOUHON aTTecTaluy o0yJaromuxcs», «[1010KeHuIo o nopsaKke BHICTABICHUS TEKYIIUX, YETBEPTHBIX, IIOJIYTO10BBIX, TOJJOBBIX U
UTOTOBBIX OTMETOKY.

B kauecTBe IMarHOCTUKH PE3yJIbTATUBHOCTH PAOOTHI IO MPOTPAMME MOYKET UCTIOJIb30BAThHCS:
IIpomescymounas (hopmupyrowas) ammecmayusi:

camocTosITeNbHbIe paboThl (10 10 MUHYT);

nabopaTopHo-nipakTHueckue padotsl (0T 20 10 40 MUHYT);

¢bpoHTaIbHBIE ONBITH (10 10 MUHYT);

JMAarHOCTHYECKOE TECTUPOBaHHUE (OCTATOUHbIE 3HAHUS T10 TEME, YCBOEHHUE TEKYILEro yueOHOro Marepuaa, ColyTCTBYOIIee TOBTOPEHHE)
—5 ...15 munyT;

e (pusMUecKUil MpaKTUKYM.

[ ]

Hmoeosas (koncmamupyrowas) ammecmayusi:

® KOHTpPOJbHBIE PA0OTHI (45 MUHYT);
® yCTHbIE 1 KOMOMHUPOBAHHBIE 3a4€ThI (10 45 MUHYT).
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COJIEPKAHUE OBYUYEHMUSI
10 knacc

Pa3znen 1. Hayunblii MeTOX MO3HAHUS IPUPOAbI.

dusuka — pyHIaMEeHTaIbHAS HayKa o nmpupoze. HaydHblil MeTo1 MO3HAHUS M METO/IBI MCCIIEAOBaHUS (DU3MUECKUX SBICHUMA.

DKCIIepUMEHT U TeOpHUs B Mpoliecce o3HaHus npupozsl. Habmonenue u skcriepuMeHT B hu3HKe.

Crioco0b1 m3Mepenns PU3NIECKUX BEITMYMH (aHAIIOTOBBIE U IU(PPOBBIE H3MEPUTEIILHBIE TIPUOOPHI, KOMITBIOTEPHBIE TATYNKOBBIC CHCTEMBI).

[TorpemHocTu nu3MepeHuil pu3nuecKkux BenUYuH (a0COIOTHAS U OTHOCUTEINbHAS).

MopenupoBanue GU3NIECKUX SBICHUHA U MPOILECCOB (MaTepUalibHAs TOYKA, aOCOJIIOTHO TBEPAOE TEINIO, UACATbHAS KUIKOCTh, HICATbHBIN
ras, ToueuHslii 3apsn). ['unoresa. @usnueckuil 3aKoH, rpaHUIbl €ro NpUMEHUMOCTH. Pu3nyeckas Teopus.

Poib 1 MecTO Gpu3nKu B JOPMHUPOBAHUN COBPEMEHHON HayYHOU KapTUHBI MUPA, B IPAKTHYECKON JCATEIIEHOCTH JIFOICH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuKym.

W3mepenune cuiibl TOKa M HAPSHKEHHS B LIEMH MOCTOSTHHOTO TOKA MPH MTOMOIIM aHAJIOTOBBIX M HU(POBBIX H3MEPUTEIBHBIX TPUOOPOB.

3HaKoMCTBO ¢ G poBoii 1aboparopueil no gusuke. [Ipumepsl n3mepenus GuU3nYecKUX BEJIMYUH IPU IOMOLIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nea 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe JBuxkeHre. OTHOCUTEIbHOCTh MEXaHUYECKOTro JIBHKeHUs. CucTemMa oTcuéTa.

[Ipsimast 1 oOpaTHas 3a7a4l MEXaHUKH.

Pannyc-BekTop MaTepHalbHON TOYKH, €T0 IPOEKIIMU Ha OCH CUCTEMBI KOOpAMHAT. TpaekTopus.

Ilepemerienue, ckopocTh (CpeiHss CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MaTepUallbHOW TOUYKH, UX MPOEKLUU Ha OCH CHCTEMBI
koopauHat. CrokeHue nepeMeIieHnii U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSMOJIMHENHOE JBUKEHHE. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH, YCKOPEHMSI U IIyTH MaTEpHUaIbHOU
TOYKH OT BPEMEHHU U UX IpauKH.

CBobosHOe majieHre. Y CKopeHre CBOOOHOro najeHus. JBrkeHue Teaa, OpOIIeHHOro MO YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPIMHAT,
CKOPOCTH U YCKOPEHUSI MaTepUabHON TOYKU OT BPEMEHU U UX rpaUKu.

KpuBonuHueliHoe nBukeHue. [IBHkeHHE MAaTepuaabHOM TOYKM IO OKPYKHOCTH. YTJIOBasg WM JIMHEWHass cKopocTh. llepnon m wacrtora
obpamienus. LlenTpocTpemuTenbHoe (HOpMaIbHOE), KacaTeabHOe (TaHTeHIMATIbHOE) U IOJTHOE YCKOPEHHE MaTepHabHON TOUKH.

TexHu4eckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIHMIOMETDP, ABMKEHUE CHAPSAOB, LEMHBIE, NIECTEPEHUYATBIE U pPEMEHHBIC
nepeaay, CKOPOCTHBIE JTU(PTHI.

Hemoncmpayuu.

Mopens cucteMsl OTCUETA, UILTIOCTPALIAS KHHEMAaTHYECKUX XapaKTEPUCTUK ABUKCHUS.
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CrocoObl KCCIIEIOBAHUS IBUKEHUN.

NnmrocTpanus npeneabHoro nepexona 1 3MepeHue MrHOBEHHOM CKOPOCTH.

IIpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmtonenue nBuxeHus Tena, OpOomEeHHOr 0 MO YII0M K TOPU30HTY U TOPU30HTAIIBHO.

Hamnpasienue CKOpoCTH IpU JBUKEHUU 110 OKPYKHOCTH.

IIpeoOpa3oBaHue yriaioBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHuE IyTel, TPaeKTOPHUIl, CKOPOCTEHN JABUKEHHUS OJTHOTO U TOTO K€ TeJla B pa3HbIX CUCTEMaX OTCUETA.
Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuKym.

N3yueHne HepaBHOMEPHOT'O IBMKEHUS C LIEJIBIO ONPEIEICHUSI MTHOBEHHOW CKOPOCTH.

N3mepenue ycKOpeHus IpU NPSMOJIMHEHHOM PaBHOYCKOPEHHOM JIBMKEHUU T10 HAKJIOHHOM TIOCKOCTH.
HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JBUKEHUU.

W3mepenue yckopeHust CBOOOIHOrO MaieHus (PEKOMEH10BaHO UCII0Ib30BaHUe LU POBOI 1abopaTopun).
N3ydyenue nABMKEHHUS Teja, OpPOIIEHHOTO Tropu3oHTalbHO. IIpoBepka rumoressl O MPSAMOM NPONOPLUOHATIBHOW 3aBUCUMOCTU MEXIY

JaIbHOCTBIO MOJIETA U HAYAIbHOM CKOPOCTBIO TECJIA.

N3ydenue qBUKEHUS TeJa MO OKPY>KHOCTHU € TOCTOSIHHOM 1O MOJYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TIEpHOAa 0OpaIIeHHs] KOHUYECKOTO MasTHUKA OT €T0 IMapamMeTpOB.

Tema 2. /lunamuka.

[IepBriii 3akoH Hprorona. MHepuumaneHbie cucteMsl orcuéra. [Ipununn otHocuTensHOCcTH [anmiies. HenHepuuanbHble CUCTEMBI OTCUYETA

(ompenenenue, IpUMEpHI).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu cui.

Bropoii 3akoH HeroTOHA 1151 MaTEpHAIBHON TOYKH.

Tperuii 3akoH HproTOHA 1711 MarepraibHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTCHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON M MHEPTHON MAcCCHI.

Cuna TspKecTd. 3aBUCHMOCTh YCKOPEHHUSI CBOOOMAHOTO MAaJeHHsI OT BBICOTHI HaJl MOBEPXHOCTHIO TUIAHETHI U OT reorpauueckoil IMIHpPOTHI.

JIBrokeHre HeOECHBIX Te M UX CIYTHUKOB. 3akoHbI Kerutepa. [lepBas kocMuueckasi CKOpOCTb.

Cwuita ynpyrocru. 3akoH ['yka. Bec tena. Bec Tena, I1BM>Kynerocs ¢ yCKOpeHUEM.
Cuna tpenus. Cyxoe TpeHue. Cuna TpeHHs CKONBXEHUs M cuia TpeHus nokos. Koapduument tpenus. Cuia CONpOTUBICHHS MpPU

JABHXXCHHMU TCJIa B JKUAKOCTHU UJIN I'a3c, €€ 3aBHCHUMOCTb OT CKOPOCTH OTHOCHUTECJIIBHOI'O JIBHMKCHUS.

Hasnenue. 'uapocrarnueckoe gasieHue. Cuna Apxumena.
Texunueckue yCTpOﬁCTBa 1 TEXHOJIOTHYCCKUEC MMPOLECCChI: MOJUINITHUKN, IBUKCHUC NCKYCCTBCHHBIX CITYTHHUKOB.
Jemoncmpayuu.
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Habuntoienue ABM>KEHUS TNl B MHEPLHUAIBHBIX M HEMHEPIHAIBHBIX CHCTEMax OTCYETA.

[IpuHIUII OTHOCUTEIIBHOCTH.

Kauenue 1ByX UMIMHAPOB UIIHU IIAPOB Pa3HOM MACCHI C OJIMHAKOBBIM YCKOPEHHEM OTHOCUTENIbHO HEUHEPIHAIBbHOM CUCTEMBI OTCUETA.

CpaBHeHHE PAaBHOACHCTBYIOLIEH MPUIIOKEHHBIX K TEJIy CHJI C MPOU3BEIECHUEM MacChl T€la Ha €ro yCKOPEHUE B MHEPLMAIBHON cUCTEME
OTCY€Ta.

PaBeHCTBO cuil, BO3HUKAIOLIUX B PE3YJbTAaTE B3aUMOICHCTBUS TEIL.

N3mepenne macc no B3auMoOACHCTBUIO.

HesecomocTs.

Bec Tena mpu yckopeHHOM MOAbEME U Ta/ICHUU.

[{eHTpOOEIKHBIE MEXaHU3MBI.

CpaBHeHHE CUJT TPEHUS TOKOS, KAYSHHS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenue paBHOACHCTBYIONICH CUJI IPU ABMXKEHUU OpycKa 10 HAKJIOHHOM MIIOCKOCTH.

[IpoBepka runoTe3bl 0 HE3aBUCUMOCTH BPEMEHU JIBH)KEHUS OpyCKa M0 HAaKJIOHHOM IJIOCKOCTH Ha 33JJaHHOE PAaCCTOSIHUE OT €0 MacChl.

HccnenoBanue 3aBUCMMOCTH CHIT YIIPYTOCTH, BO3HUKAIOIIUX B MPY>KWHE U PE3MHOBOM 00pasiie, OT ux JIehopMaluu.

N3yuenune nBUKEHUS CUCTEMBI TeJl, CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JETKui OJIOK.

M3mepenne ko3 puineHTa TpeHHs M0 BETMINHE yrIoBoro koddduiuenta 3asucumocth Frp(N).

UccnenoBanue nBukeHus: Opycka 1o HaKJIOHHOM MJIOCKOCTH C MEPEMEHHBIM KO (UIIUEHTOM TPEHUS.

N3yuenune nBukeHUs rpysa Ha Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomtotHo TBEpHOe Teno. [locTymarenbHOe W BpalmlaTeNbHOE JBHKEHUE TBEPAOTrO Tena. MOMEHT CHIIBI OTHOCHUTENBHO OCH BpAICHHS.
[Tneuo cunbl. CnoxkeHue cuil, NpUIOKEHHBIX K TBEpAOMY Teny. LleHTp TsxkecTu Tena.

VYcnoBust paBHOBECUsI TBEPAOTO Tea.

YcroitunBoe, HEYCTOMUNBOE, OE3pa3InYHOE PABHOBECHE.

TexHu4eckue ycTpoicTBa U TEXHOJIOTUYECKHUE MPOIIECCHI: KPOHIITENHH, CTPOUTENbHBIM KpaH, peléTuyaTble KOHCTPYKIIUH.

Hemoncmpayuu.

VYcnoBus paBHOBECHS.

Bunel paBHOBecHs.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

UccnenoBanue ycnoBuid paBHOBECHs TBEPOTO TeJa, UMEIOIIETO OCh BPAILEHHUS.

KoHcTpynpoBaHne KpOHIITEHHOB U PACUET CUIT YIIPYTOCTH.

N3yuenune ycTOWYMBOCTH TBEPAOTO TEJA, UMEIOIIETO IJIOIA/(b ONOPHI.
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Tema 4. 3akonvl coxpanenus 6 mexanuxe.

NMiynsc MarepuanbHOM TOYKH, CHUCTEMBl MATEPHANBHBIX TOYEK. LIEHTp Macc cuCTeMbl MAaTepUalbHBIX TOYEK. TeopeMa O ABUKEHUU
LIEHTPa Macc.

NMiynbsc cuiibl M1 M13MEHEHHUE UMITYJIbCA Tela.

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

MowMeHT uMmItynsca MaTepuanbHON TOUYKU. [IpencraBienne o cCoXpaHeHMH MOMEHTA UMITYJIbCa B LIEHTPAJIbHBIX MOJISIX.

PaGora cuibl Ha MaJIOM ¥ Ha KOHEYHOM IepeMenieHuu. [ paduueckoe npeacraBieHue padoThl CHITHL.

MoOIIHOCTD CHIIBI.

Kunernueckas sHeprusi MarepraibHOM Toukd. TeopeMa 00 N3MEHEHUN KUHETUUECKON SHEPTMU MaTEepUaIbHOU TOUKH.

[ToreHnuaneHble U HEMOTEHUMAIbHbIE cUibl. [loTeHunanbHas sHeprus. IloTeHuuanbHas 3Heprus ynpyro ae(opMUpOBaHHON MPYKHUHBIL.
[loTrennumanpHas SHEpPrus Tejaa B OAHOPOJHOM I'PAaBUTALIMOHHOM Imosie. IloTeHnmanpHas sHEprus Teina B I'PABUTALMOHHOM IIOJIE OJHOPOIHOTO
1apa (BHyTpH U BHe 1apa). Bropas kocmuueckas ckopocTb. TpeTbs KocMHUYecKast CKOPOCTb.

CBs13b pabOTHI HEMOTEHIMAIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKON IHEPIHH CUCTEMBI Tell. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUH.

Yopyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHue bepHymm U1 UACATBHON KUAKOCTH KaK CIEICTBUE 3aKOHA COXPAHEHUSI MEXaHUYECKON YHEPTUN.

TexHnueckue ycTpoiicTBa U TEXHOJIOTHYECKHE MTPOLIECCHI: IBUKEHHUE PAKeT, BOJOMET, KONED, MPYKUHHBIA MUCTONET, TUPOCKOI, (pUrypHOE
KaTaHUe Ha KOHbKAX.

Jemoncmpayuu.

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepenne MOIHOCTH CUIIBI.

V3MeHeHMe sHEepruu Teja MpU COBEPILIEHUH PadOThI.

B3anMHbIe peBpallieHs] KHHETUYECKON Y IOTEHIMAIIBHON YHEPTUN IIPU AEVCTBUHU HA TEJIO CUIIBI TSXKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHepruy Ipu CBOOOTHOM MaICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmMuKym.

N3mepenne nmnyibsca Teaa o TOpMO3HOMY ITYTH.

W3mepeHue cuibl TATH, CKOPOCTH MOJIEINHU SJIEKTPOMOOUIIS U MOIITHOCTH CHJIBI TATH.

CpaBHEHME N3MEHEHHSI UMITYJIbCA TEJNAa C UMITYJIbCOM CHIIBIL.

HccnenoBanue coxpaHeHUs UMITYJIbCA IIPU YIPYTOM B3aUMOAECHCTBUH.

N3mepenne KNHEeTHYEeCKOW SHEPTUH TeJla IO TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS MOTEHLIUAIBHON SHEPTUHU NPY>KUHBI C pabOTOM CHIIBI TPEHHUS.
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Omnpenenenre pabOThI CHIIbI TPEHUS MPU JABMXKEHUU Tella 10 HAKJIOHHOM IMIIOCKOCTH.

Paznen 3. Mosekyasipaasi pu3suka u TepMOIMHAMMKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU MeopUU.

OcHOBHBIE TIOJIOXKEHHUS MOJIeKyIsipHO-KuHeTndeckoi Teopun (MKT), ux ombitHOe oOocHOBanue. Jud¢ys3us. bpoyHoBckoe ABHKEHHE.
XapakTep ABW)KCHHUS M B3aMMOJCHCTBHS 4YacTHIl BellecTBa. MOJETN CTPOCHUS Ta30B, XKUAKOCTEH U TBEPIBIX TeT M OOBACHEHUE CBOWCTB
BEILIECTBA Ha OCHOBE 3TUX Mojeneil. Macca u pazmepsl Mmosiekyn (atomoB). KonnuectBo Bemectsa. [locTtostHaas ABoraapo.

TennoBoe paBHoBecue. Temnepatypa u criocoOsl €€ uzmepenus. Lllkana temnepatyp Llenbcus.

Mogenb uaeanbHOro raza B MOJEKYJISPHO-KMHETUYECKON TEOpUU: YaCTHILIBI ra3a JBUIKYTCS XAOTHMUECKHU M HE B3aUMOJEHCTBYIOT JPYT C
JIPYTOM.

I'a3oBble 3akoHBI. YpaBHeHue MeHneneeBa—Kianeiipona. AGcomoTHas Temreparypa (mkana temmepatyp Kembpuna). 3akoH [lanbproHa.
N3omponieccsl B uaeaibHOM ra3e ¢ MOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe mpeacTaBiIeHHE HU30IMPOLIECCOB: U30TepMa, U30X0pa,
n3obapa.

CBsi3b MEXy [aBJIICHHUEM U CpPEAHEH KHWHETUYECKOM HHEpruel MOCTYNATEIbHOIO TEIJIOBOTO ABMKEHHUS MOJIEKYJ HICAIBHOTO rasa
(OCHOBHOE ypaBHEHHUE MOJIEKYJIIPHO-KMHETUYECKOI TEOpUU UEAIbHOTO rasa).

CBsi3p aOCOJNIOTHON TeMIEpaTypbl TEPMOJAUHAMUYECKOM CHCTEMBI CO CpeIHEH KHHETHYECKOW HHEprueil MOCTYyNaTelbHOro TEIMIOBOTO
JIBIDKEHUS €€ 4acTHIL.

TexHuyeckue ycTpoicTBa M TEXHOJOTHYECKHE MPOLIECCHl: TEPMOMETP, OapoMeETp, MOTyYeHUE HAHOMATEPUAIOB.

Jemoncmpayuu.

Mopenu 1BUKEHHUS YaCTHUI] BELIECTBA.

Mopenb OpOyHOBCKOTO JIBHKECHHSI.

Buneoponuk ¢ 3anuchio peasbHOro OpOyHOBCKOTO IBHM)KEHUSI.

Juddysus xxunkocreil.

Mopgens onbira IlITepHa.

[IpuTsikeHne MOJIEKYII.

Mogenu KpUCTaUIMYECKUX PELIETOK.

Habmtonienue u vccnenoBanue N30MpOIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue mporecca yCTaHOBJICHHUS TETJIOBOTO PaBHOBECHS IIPH TEIUNIOOOMEHE MEXAY ropsiuei U X0JI0JHON BOJIOM.

N3yuenune n3orepMuyecKkoro mpoiecca (PeKOMEHI0BAaHO HCTOb30BaHUE UG POBOI TaOOpaATOPUN).

N3y4eHne n30XopHOro mporecca.

N3ydenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS] COCTOSIHUSL.
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Tema 2. Tepmoounamuxa. Tennosvie mawiunol.

Tepmoaunamuueckas (T/]) cuctema. 3aganrie BHEUTHUX YCIOBUHM ISl TEPMOJUHAMUYECKON CUCTEMbI. BHEIIHNE U BHYTpEHHHUE NTapaMeTphl.
[TapameTpsl TEPMOIMHAMUYECKON CUCTEMBI KaK CPEAHUE 3HAUCHUS BEJIMYUH, OMHUCHIBAOIINX €€ COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauano tepmoanHaMuku. CaMOIIpoOr3BOJIbHAS pelaKcalyus TEpMOAMHAMUYECKON CUCTEMBI K TEIIJIOBOMY PaBHOBECHIO.

Mopenb uaeanbHOro ra3a B TEPMOJIMHAMUKE — CUCTEMA YpaBHEHUW: ypaBHeHHE MeHeneeBa—KianelpoHa U BeIpaK€HUE J1JIs1 BHYTPEHHEN
SHEPTUU. Y CJIOBHS MPUMEHUMOCTH 3TON MOJIEIN: HU3KAasi KOHLIEHTPAIMsl YaCTUll, BEICOKHE TeMIepaTyphl. BoipaxkeHue Jyisi BHyTpEeHHEH 3HEpruu
OJIHOATOMHOT'0 UJI€AJIbHOT'O ra3a.

KBa3zucrarnueckue u HECTATUYECKUE TIPOLIECCHI.

DnemeHTapHas paboTa B TepMoArHaMUKe. Borancnenue pabotel o rpaduky npoiecca Ha PV-auarpamme.

Temnonepenaya Kak crmoco0 M3MEHEHUS BHYTPEHHEW SHEPruy TEPMOJWHAMHYECKOW CHCTEMBI 0e3 coBeplieHust padoTel. KoHBeKIwms,
TEIJIONPOBOJHOCTb, U3JIyUEHHE.

KommuectBo TemnoTel. TeroéMKocTh Tena. YaenbHas U MOJISIpHAs TEIUIOEMKOCTM BENIECTBA. YpaBHeHUMe Maitepa. YaenbpHas TermoTa
CropaHus TomiuBa. Pacuér konuuecTBa TEMIOTH npu Teruionepeaaye. [lonarue o6 aanabaTHOM mporecce.

[epBbIif 3akOH TepMoaAWHAMHKH. BHyTpeHHsisi sHeprus. KommdecTBo TemymoTel W paboTa Kak Mepbl M3MEHEHHs BHYTPEHHEH YHEpPTUU
TEPMOJAMHAMUYECKON CUCTEMBI.

Bropoii 3ak0H TepMOAMHAMUKH Il PABHOBECHBIX IIPOLIECCOB: 4YE€pe3 3aJaHHOE PABHOBECHOE COCTOSIHUE TEPMOIAMHAMUYECKON CUCTEMBI
MIPOXOUT eIMHCTBEHHAs afuadara. AOCOMIOTHAs TeMIleparypa.

Bropoii 3akoH TepMOAMHAMUKH JJIsi HEPaBHOBECHBIX MPOIIECCOB: HEBO3MOXHO MepeAaTh TEIIOTy OT Oojiee XOJIOAHOro Tena K Ooinee
Harperomy 0e3 komnencanuu (Knaysuyc). HeoOparuMocTs nIpupoAHbIX MPOLIECCOB.

[Tpuniune! geiictBus TemnoBbix mamuH. KIT/I.

MakcumansHoe 3Hauenue KII/. Iukn Kapho.

DKOJIOTHYECKHUE aCTIEKTHI MCIIOJIb30BaHUs TEIJIOBBIX JABUTaTeNel. TernoBoe 3arps3HeHHe OKPYKaroIIeH Cpeibl.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTUYECKUE TMPOIECCH: XOJIOAUIBHUK, KOHIUIIMOHEP, MU3EIbHBIA M KapOIOPATOPHBIN JIBUTATENH,
napoBas TypOMHa, MOJIy4YeHHE CBEPXHU3KUX TEMIEPaTyp, YTHIIU3ALMS «TEIJIOBBIX» OTXOJ0B C UCIOJIb30BaHUEM TEIJIOBOIO HAcOCa, YTUIN3ALIN S
OMOOPTraHNYECKOTO TOTIIIMBA /71l BRIPAOOTKH «TETLIIOBOWY U AIEKTPOIHEPTUH.

Hemoncmpayuu.

N3menenue TemmnepaTypsl IpU ainadaTHueCKOM pacIIMpPEHUH.

Bo3nymiHoe orauso.

CpaBHEHME YIENbHBIX TEIIOEMKOCTEN BEIIECTB.

CriocoObl U3MEHEHHsI BHYyTPEHHEN YHEPTUu.

WccnenoBanue aguabaTHoro mporecca.

KomnbrorepHbie MOJENH TETIOBBIX JIBUTATENEH.
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Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKMUKyMm.

N3mepenue yaenbHOU TeIIOEMKOCTH.

HccnepoBanue npouecca OCThIBAaHUS BELIECTBA.

HccnenoBanue aquabaTHOTO TpoIiecca.

N3yueHne B3auMOCBS3M SHEPTUU MEKMOJIEKYJIIPHOTO B3aUMOIEUCTBUS U TEMIIEPATYPhI KUIIEHUS KUIKOCTEH.

Tema 3. Azpecammuvie cocmoanun geujecmea. Dazoevie nepexoovl.

[TapooOpazoBanue u koHaeHcanus. Vicnapenue u kurneHue. Y elbHas TeIoTa napooopa3oBaHusl.

Hacelliennpie 1 HeHachllIEeHHbIE Napbl. KauecTBEHHAs 3aBUCHUMOCTh IIOTHOCTHM W JIABJIEHUS HACBIIMIEHHOTO Mapa OT TeMIEpaTypbl, UX
HE3aBHCUMOCTh OT 00BhEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTIEHUS OT JAaBJICHUS B )KUJIKOCTH.

BnaxHocTb Bo3ayxa. AGCOIIOTHAS U OTHOCUTEIbHASI BIIAXKHOCTb.

Teépmoe Teno. Kpucramnmmyeckue u amopdHble Tena. AHU30TPONHUS CBOMCTB KpHCTA/UIOB. [lnaBneHue u Kpucrammuzanus. Y JIeibHas
teruioTa TiaBneHus. CyOomumanmsi.

Hedopmaruu BEpaoro tena. Pactskenne u cxarue. Casur. Moayne FOwra. [Ipeaen ynpyrux nedopmanuid.

TermoBoe pacmmpeHue XUIKOCTEH U TBEPABIX Tel, 0OBEMHOE M JIMHEMHOE paciIMpeHue. AHTapMOHHM3M TEIUIOBBIX KOJICOAHUN YaCTHIL
BeleCTBa KaK MPUYMHA TEIJIOBOTO PACIIUPEHUS Tel (Ha KAYeCTBEHHOM YPOBHE).

[IpeoOpa3oBanue sHEprUM B Pa3oBbIX MEepexoax.

VYpaBHeHHE TEMIOBOTo OanaHca.

[ToBepxHocTHOoe HatrspkeHue. KoadduimeHT moBepXHOCTHOTO HaTsbkeHus. KanwsuisipHele siBieHus. JlaBieHue moa MCKPUBIEHHOM
MMOBEPXHOCTHIO xuakocTH. Popmyna Jlamnaca.

TexHuueckue yCTpoCTBa U TEXHOJOTHYECKUE MPOLIECCHI: JKUIKUE KPUCTAIIbI, COBPEMEHHBIE MaTEPHUAIbI.

JHemoncmpayuu.

TenoBoe pacmmpenue.

CBoiicTBa HaCBILIEHHBIX M1apPOB.

Kunenne. Kunenue npu mnoHW>KEHHOM JIaBJICHUH.

N3mepeHne cuiibl MOBEPXHOCTHOIO HATSKEHUS.

OMBITHI ¢ MBUIBHBIMHU THIEHKAMH.

CmauuBanue.

Kanunnsapuseie siBinenus.

Moeny HeHbIOTOHOBCKOM KHUJKOCTH.

CriocoObl U3MepeHus BIaKHOCTH.

HccnenoBanue HarpeBaHus U IUIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Bunst nedopmaruii.
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Hab6mronenue mansix aedopmariuii.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3ydeHue 3akOHOMEPHOCTEN UCTIapEHUST )KUIKOCTEH.

N3mepenue yaenbHOU TEIIOTHI IIJ1aBICHUS JIbJA.

N3yueHune cBOMCTB HACHIIEHHBIX [TAPOB.

W3mepenne abCOMIOTHOM BIQXKHOCTH BO3/1yXa M OIICHKAa MAcChI MIapOB B TOMEIICHUH.

N3mepenue ko3P uirieHTa moBepXHOCTHOTO HATSKEHUSI.

N3mepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTHU AeQOopMaIliK pe3MHOBOTO 00pasiia OT MPHJIOKEHHON K HEMY CHIIBI.

Pasnen 4. DiekTpoamHaMuka.

Tema 1. dnexmpuueckoe noie.

OnekTpu3ainusi Ten W e€ MpOsBICHUA. ODJEKTpUYecKuil 3apsn. [IBa Buma 3JeKTpUYECKUX 3apsiioB. [IpOBOIHUKH, AMAIEKTPUKH U
MOJIYITPOBOJIHUKH. DJIE€MEHTAPHBINA 3JEKTPUUECKUHN 3apsAl. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsiia.

B3aumopeiictBue 3apsanoB. Toueunsie 3apsbl. 3akod Kynona.

Dnektpruyeckoe nose. Ero nqeiicTBrue Ha 31eKTpUUYECKUE 3apsi/ibl.

Hanpsokénnocts anexktpuueckoro nois. [IpoOHbii 3apsn. JIluHum Hanpssk€HHOCTH 3neKTpuyeckoro mojis. OIHOPOAHOE 3IIEKTPUYECKOe
noJie.

[ToTeHuManbHOCTh 3JIEKTpOCTAaTHUECKOro Tojs. Pa3sHocTe mnoTeHnmanoB M HanpsbkeHue. [loTeHumaneHas sHeprus 3apsaa B
aleKTpocTaTuueckoM mnoJe. [loTeHnuman »snekTpocratnyeckoro mojs. CBsA3b HANPSHKEHHOCTH TOJSE M Pa3HOCTH NOTEHIMAIOB s
AJIEKTPOCTATUYECKOTO MOJIS (KaK OJHOPOIHOTO, TaK U HEOJHOPOIHOTO).

[IpuHUUMI Cyneprno3uuu JIEKTPUUECKUX MOJEH.

[Tone Toueunoro 3apsna. [lone paBHOMepHO 3apspkeHHOM cdepsl. [lone paBHOMEpHO 3apsbkeHHOro o o0BEMY miapa. [lone paBHOMEPHO
3apsHKEHHON OECKOHEYHOU TIOCKOCTH. KapTuHBI MMHMIA HAPSKEHHOCTH ATHX TOJIEH M SKBUIMOTEHIIMATBHBIX TOBEPXHOCTEH.

[IpoBOAHMKY B 3JIEKTPOCTATUUECKOM IT0JIE. Y CIIOBHE PAaBHOBECHS 3apsi/IOB.

JIMDNEeKTPUKHU B 3JIEKTPOCTATUUECKOM MoJie. [JusnexkTpuieckas MpOHUIIAEMOCTh BEIIECTBA.

Kongencarop. neKTpo€MKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh TJIOCKOTO KOHAEHCATOPA.

[TapannensHoe coenrHeHne KoHAeHcaTopoB. [locnenoBaTensHOe coelMHEHNE KOHIEHCATOPOB.

OHeprus 3apsHKEHHOI0 KOHAEHCATOopa.

JIBrb>KeHUe 3apsiKEHHOW YacTHUIIbI B OJTHOPOJIHOM 3JIEKTPUUECKOM TI0JIE.

TexHnuyeckue ycTpOHCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: JJIEKTPOCKOI, AJIEKTPOMETP, 3JIEKTPOCTATHYECKas 3alluTa, 3a3€MIICHHE
ANEKTPONpUOOpPOB, KOHEHCATOPHI, reHepatop Ban ne I'paada.

Jemoncmpayuu.
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YCTpoicTBO M MPUHIUIT JEHCTBUS SJIEKTPOMETPA.

DNEKTPUUECKOE M0JI€ 3apsSyKEHHBIX IIAPUKOB.

DNeKTprUYecKoe NoJIe JBYX 3apsKEHHBIX TUIACTHH.

Monens anekTpocTaTuaeckoro reneparopa (Bau ne I'paada).

[IpoBOIHMKY B 3EKTPUUECKOM IOJIE.

DnexTpocTaTUuecKas 3alluTa.

YCTpoicTBO M IEMCTBHE KOHAEHCATOPA MTOCTOSSHHOM U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHCAaTOpa OT IUIOIAAM IJIACTHH, PACCTOSIHMS MEXAY HHUMHU U JIUAJIEKTPUYECKOU
MIPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOTO OISl 3apsyKEHHOTO0 KOHJEHCATOPA.

3apszKa 1 pa3psika KOHAEHcaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

OueHka cui B3auMOCHCTBUS 3apsyKEHHBIX TEll.

Habnronenune npeBpamieHus YHEPTUH 3apsHKEHHOTO KOHACHCATOPA B DHEPTUIO U3TYYEHUS CBETOINOIA.

N3yuenue nporekaHus TOKa B LIETIH, COAEPKALIEH KOHIEHCATOP.

Pacnipenenenue pa3HoCTH MOTEHLIUATIOB (HAPSKEHUS ) TP MOCIE10BATEIbHOM COEAMHEHUN KOHAEHCATOPOB.

HccnenoBanue paspsaa KOHAEHCATOPA YEPE3 PE3UCTOP.

Tema 2. llocmoannwlil 31eKmpuyecKuii mox.

Cuna Toka. [TocTosHHBIN TOK.

YcnoBus CyiecTBOBaHMS MOCTOSIHHOTO AJIeKTpudeckoro Toka. Mcrounuku Toka. Hanpshxkenune U u DJIC E.

3akoH OMa Uil yJacTKa LETH.

DNEeKTPUUECKOE CONMPOTUBIIEHUE. 3aBUCHUMOCTh CONPOTHUBIIEHUS OJHOPOJHOTO MPOBOJHMKA OT €ro JJUHBl U IUIOIIATU IONEPEeYHOro
Ce4eHHMs. Y IeTIbHOE CONPOTUBJIEHUE BELIECTBA.

[TocnenoBarenbHOE, MapajleIbHOE, CMEUIAHHOE COEIMHEHHE MPOBOAHHUKOB. Pacuér pa3BeTBIEHHBIX 3JeKkTpuueckux ueneil. IIpaBuia
Kupxrodga.

Pa6ora anekrpuyeckoro Toka. 3akoH J[xoyns—Jlenna.

MOoOMHOCTD 3AEKTPUUYECKOTO TOKA. TernnoBast MOLUIHOCTb, BbIIETsiEMast Ha PE3UCTOPE.

O/1C u BHyTpEHHEE CONPOTUBIECHNE NCTOYHUKA TOKa. 3akoH OMma ISl OJIHOM (3aMKHYTOM) 3JIeKTpUdecKor 1enu. MoIHOCTh UICTOYHHKA
tToka. KopoTkoe 3aMbIkanue.

Konzgencarop B 1ienu nNOCTOSIHHOTO TOKa.

TexHr4eckue ycTpoicTBa U TEXHOJIOTUUYECKUE MPOIIECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTAT, CYETUMK DIIEKTPUUECKONU SHEPTUH.

Hemoncmpayuu.
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N3mepenue cuibl TOKa U HAIIPSIKEHHUS.

I/ICCHCHOBaHHe 3aBUCUMOCTH CUJIbI TOKA OT HAIIPAKCHUA JJIA pE3UCTOPA, JIaMIIbl HAKAJIMBAHUA U CBETOAMUOAA.
3aBUCUMOCTh CONPOTUBIICHUS [UJIMHAPUYECKUX TPOBOJHUKOB OT JJIUHBI, TUIOIIAIU TIONEPEUHOr0 CEYEHHS U MaTepHara.
HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT CONIPOTHUBIICHHSI TPU MOCTOSTHHOM HAIpsKCHUU.

[Ipsmoe uzmepenne IJ[C. KopoTkoe 3aMbIkaHuE ralbBaHUUYECKOTO JIEMEHTA U OL[EHKA BHYTPEHHETO COMPOTHUBIICHUS.
Crnioco0pl coenHeHus1 ICTOYHUKOB Toka, D/1C Oarapeil.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXKIY MOJIIOCAMU UCTOYHUKA TOKA OT CUJIBI TOKA B IICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue cMeIaHHOTO COEIMHEHUSI PE3UCTOPOB.

W3mepenne yaeapHOro CONpOTHBIICHHSI TPOBOTHUKOB.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HAMPsDKEHUS JJIs JIaMITbl HAKaTUBaHMUSL.

YBenuueHue npejena u3MepeHust amrnepMmerpa (BoJIbTMETPA).

N3mepenue D/IC 1 BHYTPEHHETO COMPOTHUBIICHUS UCTOYHUKA TOKA.

HccnenoBanue 3aBucumoctd DJ1C rarpBaHHUECKOTO JIEMEHTa OT BPEMEHH IPH KOPOTKOM 3aMbIKaHHH.
HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXKAY MOJIIOCAMU UCTOYHUKA TOKA OT CHUJIBI TOKA B IICTIH.

HccnenoBanue 3aBUCUMOCTH TTOJIE3HOM MOIITHOCTH HCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunpix cpeoax.

DnexTpuueckas MPOBOAMMOCTh PA3IUYHBIX BELIECTB. DJIEKTPOHHAs MPOBOAMMOCTH TBEPIBIX METANIOB. 3aBUCUMOCTH CONPOTHUBIICHUS
METAJIJIOB OT TeMIepaTypsl. CBEpXIpPOBOIUMOCTb.

DnexTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonnuku. CoOCTBEHHass W TpPUMECHas MPOBOJMMOCTb MHOJYHpoBOIHMKOB. CBoiicTBa p—N-mepexoxa. IlomympoBogHHKOBBIE
puOOpBHI.
DNEKTPUUECKUN TOK B DJIEKTPOIUTAX. DNEKTPOIUTHYECKAs TUCCOLMALINS. DIEKTPOIn3. 3akoHbl Dapajes A IEKTPOIn3a.

OnexTpuueckuid TOK B razax. CaMoCTOATEIbHBIM U HECAMOCTOSTENbHBIN pa3psia. Pa3nuuHble TUIIBI CaMOCTOSATENBHOIO paspsiaa. MoaHus.
[Ina3zma.
TexHuuyeckue ycTpoHCTBA M NPAKTHUECKOE MPUMEHEHHUE: Ta30pa3psAHble JIaMIIbl, 3JEKTPOHHO-NTyueBas TpyOKa, MOJIYNpPOBOJIHUKOBBIE

puOOPBIL: U0, TPAH3UCTOP, (POTOIUOI, CBETOIUO/, ralbBaHNKa, pa)HUPOBAHNE ME/IU, BbIIJIABKA aJTIOMUHUS, JIEKTPOHHAS MUKPOCKOTIIHS.

Jemoncmpayuu.

3aBUCHUMOCTE COIIPOTUBJICHHUA METAJIJIOB OT TEMIICPATYPHI.
[TpoBOAMMOCTE INIEKTPOITUTOB.

3akoHsbI dnekTposn3a Dapases.

HckpoBoii pa3psii ¥ IpOBOJAUMOCTH BO3/1yXa.
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CpaBHeHHE POBOIUMOCTH METAIIJIOB U MOJIYIPOBOIHUKOB.

OAHOCTOPOHHSISI TPOBOUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmuxym.

HaGmonenue anekrposnusa.

W3mepenue 3apsia OTHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCMMOCTH CONIPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHATHE BOJIbT-aMIIEPHOIN XapaKTEePUCTUKU JHOJA.

Pu3nyecKuil MPaKTHKYM.

CnocoObl u3MepeHust GU3NYECKUX BEIMYUH C MCIOJIb30BAHUEM aHAJIOTOBBIX U HU(POBBIX U3MEPHUTENBHBIX MPUOOPOB MU KOMIBIOTEPHBIX
JATYNKOBBIX CUCTEM. AOCOJIIOTHBIE U OTHOCUTEIIbHBIE OIPEIIHOCTH U3MEPEHNH (pu3nuecKux BeanyrH. OLieHKa rPpaHull IOrPEeUIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHUMN, UCCIICJOBAHUN 3aBUCUMOCTEN (PU3NYECKUX BEIWYHH, MPOBEPKA MPEIJI0KEHHBIX TUIIOTE3 (BBIOOp U3
paboT, ONMCAaHHBIX B TEMAaTHUECKUX pa3zenax «YUYeHHUECKUH IKCIIEPUMEHT, 1Tab0paTOpHBIE pabOTHI, TPAKTHKYMY).

Me:xnpeaMeTHbIe CBSI3H.

Wzyuenmne kypca ¢usuku yriyon€HHOTO ypoBHS B 10 Kitacce OCyHIECTBISETCA C YYETOM CONEPIKATENBHBIX MEXIPEJAMETHBIX CBS3EH C
KypcamMH MaTeMaTHKH, OUOJIOTHH, XUMHHU, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvie ROHAMUA, C6A3AHHDBIE C U3YUEHUEM MEMO006 HAYYHO20 NO3ZHAHUA: SBJICHNUE, HAYUHBINH (akT, runoresa, puznyeckas
BEIMYMHA, 3aKOH, TEOpHUs, HAOIIOJEHHE, SKCIEPUMEHT, MOJAEIMPOBAHUE, MOJIENb, M3MEpPEHHE, MOTPEIIHOCTH W3MEPEHUH, HW3MEepUTENbHbIE
pubopsl, UdpoBas 1adbopaTopusl.

Mamemamuka: peuieHue CcucTeMbl ypaBHeHuW. Jlunelinas ¢yHkuus, mnapabona, runepOona, uX TpadUKH U  CBOKMCTBA.
Tpuronomerpuueckue QyHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. BEKTOPHI U MX MPOEKLIMU Ha
OCH KOOpJUHAT, CII0KEHHE BEKTOPOB.

buonozusa: mexannueckoe JBIKEHHE B XWUBOW mpupone, nuddys3usi, ocMoc, TEIIOOOMEH XKMBBIX OPraHU3MOB, TEIJIOBOE 3arpsi3HEHHE
OKpY’KaroIen cpeibl, yTUan3anus OMOOpPraHu4YeCKOro TOTUIMBA Ml BHIPAOOTKH «TEIUIOBOI» M DIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHXKEHUE U
KalWJUISIPHBIE SIBJIEHUS B IPUPO/IE, DJIEKTPUUECKUE SBJICHUS B )KUBOM IPUPO/IE.

Xumusa: NACKPETHOE CTPOEHUE BEILECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELECTBA, MOJIIpPHAs Macca, NOJydYeHUE HAHOMAaTEpUaoB,
TEIUIOBBIE CBOMCTBA TBEPABIX TN, KHUAKOCTEH M Ta30B, >KUJIKHE KPHUCTAJUIbI, D3JIEKTPUUYECKHE CBOMCTBA METAIJIOB, AJIEKTPOJIUTHYECKAs
JYCCOLMaIus, ralbBaHUKa, 3JIEKTPOHHAS MUKPOCKOITHSI.

TI'eozpaghua: BnaxxHOCTh BO3/1yXa, BETPHI, 0ApOMETpP, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHHE JIBMKEHUN C HCIIOJIb30BAHMEM MEXAaHU3MOB, YYET CyYXOro M KHUAKOTO TPEHHUS B TEXHUKE, CTaTHUYECKHE
KOHCTPYKIUHU (KPOHIITEHH, pemeéTdarbie KOHCTPYKIIUMHU), UCIOIh30BAaHUE 3aKOHOB COXpPAHEHHUS MEXAHWKU B TEXHUKE (TUPOCKOM, BOJAOMET U
ApyTue), ABUrareilb BHYTPEHHErO CropaHus, rnaposas TypOWHa, OBITOBOM XOJOMJIBHUK, KOHIWLIHUOHEP, TEXHOJIOIMH TMOJYyYEHHUS] COBPEMEHHBIX
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MaT€prajioB, B TOM 4YHUCJIC HAHOMATCPHUATIOB, 1 HAHOTCXHOJIOI'MH, JJICKTPOCTATUYCCKAasA 3aliuTa, 3a3€MIJICHHUC 3JI€KTpOHpH60pOB, razopa3psaaHbIC
JIaMIIbI, ITOJYIIPOBOAHHUKOBBIC HpI/I60pH, raJlbBaHHUKa.

11 knacc

Paznen 4. DaekTpoanHaMuka.

Tema 4. Maznummnoe none.

B3auMopeiicTBie NOCTOSAHHBIX MAarHUTOB M TPOBOJAHUKOB C TOKOM. MarHutHoe mnosie. Bekrop marnutHoi wunaykiuu. I[lpuHnun
CyNEPNO3UIIMU MArHUTHBIX TOJEH. JIMHUM MArHUTHON MHIYKLIHH.

MarnuTHO€E noJjie TPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOAHUKA, KaTYIIKK U KPYroBOro BUTKa). OnbIT Dpcresa.

Cuiia AMriepa, e€ HanpaBJIeHUE U MOYJIb.

Cuna Jlopenua, e€ HanpaBlieHuEe U MOAYJIb. [|BUXKeHHE 3apsHyKEHHON YacTULIBI B OAHOPOJHOM MarHUTHOM noJie. PaGoTta cuisl JlopeHnia.

MarnutHoe nojue B Beuectse. PeppoMarHeTUKH, apa- U TuaMardHeTUKH.

TexHMUeckue yCcTpoWCTBa MU TEXHOJOTMUECKHE MPOILECChl: MPUMEHEHNUE MOCTOSHHBIX MArHUTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETD,
ANEKTPOABHUraTeNb SIK0OU, YCKOPUTETH dIIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

KapTtuna nuHui MHIYKIMY MariuTHOTO TOJISI [TOJIOCOBOTO M TIOJJKOBOOOPA3HOI'O MOCTOSIHHBIX MarHuTOB.

KapTtuna nuHuit MarHuTHOM MHAYKIIMH MOJIS JJIMHHOTO MPSIMOTO MPOBOJIHUKA U 3aMKHYTOTO KOJIBILIEBOT'O MMPOBOIHHKA, KATYIIKU C TOKOM.

B3aunmMopeiicTBre JByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

Habmroienne ABMKEHUS My4YKa JIEKTPOHOB B MATHUTHOM TIOJIE.

[MpuHIMI EHCTBUS YMEKTPOU3ZMEPUTENBHOTO TPUOOPa MATHUTOITIEKTPHUECKON CUCTEMBI.

Yuenuueckuii sxkcnepumenm, nadbopamopuvie pabomot, npaKMUKyMm.

HccnenoBanne MarHUTHOTO MOJIS TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (heppOMarHeTHKOB.

WccnepoBanue neicTBUSI MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenne cuiibl Amnepa.
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N3yuenune 3aBUCUMOCTH CHIIbI AMIIepa OT CUJIBI TOKA.

OrnpezenieHre MarHUTHOM MHAYKIIMM HAa OCHOBE U3MEPEHHUS CHIIBI AMIiepa.

Tema 5. dnekmpomaznumnan uHOyKyuA.

SIBrieHME HJIEKTPOMArHUTHOM MHAYKIMU. [loTok BekTopa MarHUTHOW MHAYKIMU. DJIC MHAYyKIMU. 3aKOH 3JEKTPOMArHUTHOW WHAYKIWU
®apazes. Buxpesoe anekrpuueckoe noiie. Toku Dyko.

O/J1C uHayKIMHY B IPOBOAHUKE, TBUXKYILIEMCS B OJTHOPOTHOM MarHMTHOM II0JI€.

IIpaBuio Jlenua.

NunyktuBHOCTh. KaTynika MHIYKTUBHOCTH B LIETIH MIOCTOSIHHOTO TOKA. SIBiieHne caMouHaykiuuu. 3/]C caMOMHIyKIHH.

DHeprusi MarHUTHOTO MOJISt KATYIIKUA C TOKOM.

DNeKTPOMarHuTHOE TOJIe.

TexHuueckue yCTponucTBa U TEXHOJIOTMYECKHUE MPOLIECChl: MHAYKIIMOHHAS 11€Ub, COJICHOM I, 3alIUTa OT 3JIEKTPU3aLUHU TeJl IPU IBU)KCHUH B
MarHMTHOM I10JI€ 3eMIIH.

Jemoncmpayuu.

HaGirotenue SBiICHUSI 3JICKTPOMArHUTHON HHTYKITHH.

Uccnenoanue 3asucumoct I1C MHAYKIUU OT CKOPOCTH U3MEHEHUSI MAarHUTHOTO TIOTOKA.

IIpasuio JleHua.

[Tamenne MarauTa B aIIOMUHHEBOM (MEIHOM) TpyOe.

SIBrieHNE CAaMOMHTYKIINH.

Uccnenosanue 3aBucumoct I1C caMOMHAYKIIMU OT CKOPOCTH U3MEHEHHMSI CUJIBI TOKA B LIEIH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, nPAKMUKyM.

UccnenoBanue siBIeHUS 3JI€KTPOMAarHUTHON WHYKITUH.

Ornpesenenne UHIYKIIUA BUXPEBOTO MATHUTHOTO TIOJIS.

UccnenoBanue siBIeHUs CAaMOMHIYKIUU.

COopka Mo/ienH SNIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3nen 5. Kojiebanusi m BOJIHBI.

Tema 1. Mexanuueckue Koieoanus.

Komnebarennuas cucrema. CBoOOIHEBIE KOJIEOAHMS.

I'apmonnueckue konebanus. Kunemarnueckoe U JHHAMHYECKOE OMHCaHUE. DHEPreTUYECKOe ONMucaHue (3aKOH COXpaHEHHS] MEXaHUYECKOM
SHEprum). BeIBO JTMHAMHYECKOTO OMHUCAaHUsI TAPMOHUUYECKUX KOJICOAHMIA U3 UX SHEPTeTUYECKOT0 U KHHEMaTHYECKOTO OTTMCAHMUS.
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Awmmmutyna u ¢asa konedbanuid. CBsi3b aMIUTUTY/IbI KOJICOAHUN UCXOAHON BEIMYMHEI ¢ aMIUTHTYAaMH KOJIeOaHUl €€ CKOPOCTH U YCKOPCHHSI.

[Tepron u yacrora konebanuid. [leproa MaibIX CBOOOJMHBIX KOJEOaHW MaTeMaTHdeckoro MasTHHKA. [lepron cBOOOMHBIX KoOJIeOaHWMIA
MPY’KUHHOI'O MASITHUKA.

[TonsTe o 3aryxatommx KoneOaHusx. BoiHyxaeHHble konebanus. Pe3zonanc. PesonancHas kpuBas. BnusHue 3aryxanus Ha BUJ
PE30HAHCHON KPUBOW. ABTOKOJICOAHMSI.

TexHnueckue ycTporucTBa U TEXHOJIOTHUECKUE MPOIECCHI: METPOHOM, Yachl, Kauelln, My3bIKaJIbHbIe HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch K0i1e0aTebHOTO ABHKEHUS.

Habnronenne He3aBHCUMOCTH TIEPHO/Ia MAJIBIX KOJICOAHUH Tpy3a Ha HUTH OT aMIUTUTY/IbI.

HccnenoBanue 3aTyxaromux KojaeOaHwid 1 3aBUCHMOCTH TIEpHOJIa CBOOOIHBIX KOJICOaHUI OT COMPOTUBIICHUS.

HccnenoBanue xosnebaHuil Tpy3a Ha MAacCUBHOW MPYXHUHE C 1eNbi0 (POPMUPOBAHUS MPEACTABICHUI 00 MACaTbHOM MOJAETN MPYKUHHOTO
MasTHHKA.

3aKOH COXpaHEHMsI SHEPTUU IIPU KosIeOaHUsAX rpy3a Ha NpYyKUHE.

HccnenoBanue BoIHYKIEHHBIX KOJIEOAHUH.

Habmtonenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenue nepuosia cBOOOAHBIX KOJIEOAHUN HUTSHOTO U MPY>KMHHOT'O MasiTHUKOB.

N3ydeHue 3aKOHOB ABMKEHUS Tela B X0J1e KoJIeOaHU Ha yIIpyroMm MojBece.

W3ydyeHne nBUKEHNSI HUTSHOTO MasiTHHUKA.

[IpeoOpa3oBaHue SHEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXarOMINX KoieOaHuil.

HccnenoBanue BHIHYKIEHHBIX KOJIEOaHHH.

Tema 2. dnexkmpomaznumnsle Ko1edanus.

Konebarenbublit KoHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIe0aHUs B HJealbHOM KosiebarenbHoM KoHType. Popmyina Tomcona. Cs3b
aMIUTATY/IbI 3aps/ia KOHAEHCAaTopa C aMILTUTYI0M CUJIbI TOKA B KOJIeOaTeTbHOM KOHTYpE.

3aKOH COXpaHEHHs SHEPTUHU B UACATLHOM KOJeOaTeIbHOM KOHTYpE.

3aryxaromue 3JIeKTPOMarHuTHbIe KoeOaHus. BeIHYKIeHHbIE JIEKTpOMarHuTHbIE KOJIeOaHHs..
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IlepemenHbIll TOK. MOILTHOCTh MEPEMEHHOIO TOKA. AMIUIMTYAHOE U JIEHCTBYIOIIEE 3HAUEHUE CUJIbl TOKA U HANPSIKEHUS NP pa3InyHON
(bopme 3aBHCHMOCTH TIEPEMEHHOTO TOKa OT BPEMEHH.

CunyconaalibHbI EPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa MHAYKTUBHOCTH B II€NU CHUHYCOMJAIBHOIO MEPEMEHHOIO TOKA.
Pe3onanc TokoB. PezoHaHc HanpskeHU.

Wneansuebiii Tpancopmatop. [IponsBoacTBo, nepenaya u moTpedieHne JEKTPUISCKON SHEPTUH.

DKOJIOTMYECKHE PUCKU IIPU IPOU3BOJCTBE 3IEKTporHEpruu. KynbTypa ncronb3oBaHusl 3JEKTPOIHEPTHH B IOBCEAHEBHON KU3HU.

TexHnueckue ycTpoicTBa U TEXHOJIOTUYECKUE MPOLIECCHI: AIEKTPUUECKU 3BOHOK, T€HEPaTOp NEPEMEHHOT0 TOKA, JINHUU 3JIEKTpoIiepeaay.

Hemoncmpayuu.

CB00OIHBIC AJIEKTPOMArHUTHBIE KOJICOAHMS.

3aBUCUMOCTb 4aCTOThI CBOOOIHBIX KOJIEOaHUN OT UHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

I'enepaTop He3aTyXaroOMIMX JIEKTPOMATHUTHBIX KOJICOAHUN.

Mopaeinb 371eKTpOMarHuTHOrO reHeparopa.

BrIHyX1eHHBIE CHHYCOHIATbHBIE KOJICOaHMUS.

Pesucrop, karynika HHIYKTUBHOCTU U KOHJEHCATOP B LIENH IIEPEMEHHOI0 TOKA.

Pe3onaHc npu 1ocie10BaTeIbHOM COCIMHEHUH PE3UCTOPa, KaTyIIKH UHAYKTUBHOCTH U KOHAECHCATOPA.

YCeTpoiCTBO U IPUHITUIT ACHCTBUSA TpaHChopMaTopa.

Mopaenb TMHUN IEKTPOIIepeaadH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3yuenue tpanchopmaropa.

HccenenoBanue nepeMeHHOro TOKa 4epes3 MOCIeN0BATENBbHO COCIMHEHHBIE KOHEHCATOP, KATYIIKY U PE3UCTOP.

HabuntoieHne 351eKTpoOMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B I[ENH EPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHUMHbIE 60JIHbIL.

MexaHuyeckue BOJIHBI, YCIIOBUS UX pacnpocTpaHeHus. [lonepednsie U mpogoiabHbIe BOIHBL. 1lepron, ckopocTh pacupocTpaHeHus U JJIMHA
BoJIHBI. CBOMCTBa MEXaHMYECKHUX BOJIH: OTpakKeHUE, IpeoMIIeHHe, nHTep(epeHus 1 nudpakius.

3Byk. CkopocTh 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[ITymMOBO€ 3arpsi3HEHUE OKPYKAIOIIEH CPEbI.

ONEeKTPOMAarHUTHHIE BOJIHBI. Y CJIOBUS U3JIYYEHHs SJIEKTPOMarHUTHBIX BOJIH. B3auMHas opreHTaus BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.
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CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH: OTPaXXEHHUE, TPETOMIICHUE, MOJIIpU3aus, HHTepPEepeHIHS U AUDPAKIIHSL.

[Ikana 35eKTpoMarHuTHBIX BOJH. [IpMeHeH e 2JIeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHLIMIBI paAUOCBA3U U TeNEeBUIEHU. Pannonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYIKAIOLIEeH Cpebl.

TexHuuyeckue ycTpoilcTBa M IPAKTHUUECKOE NPUMEHEHME: MY3bIKaJIbHbIE WHCTPYMEHTHI, pajap, pajiuONpUEMHUK, TEJIEBU30p, aHTEHHA,
tenedon, CBU-neup, yapTpa3ByKoBas JHATHOCTHKA B TEXHUKE U METUIIMHE.

Hemoncmpayuu.

OO0pa3oBaHue U paclpoCTpaHEHHUE ONEPEUHbIX U MPOJOIBHBIX BOJIH.

Konebnronieecs Te10 Kak UCTOUHUK 3BYKa.

3aBHCHUMOCTB JITTMHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

HaGnroneHue oTpaxeHus U MpeJoMIIeHUs MEXaHUUECKUX BOJIH.

Habmtonenue unrepdepeHunu 1 quppakiiud MEXaHHYECKUX BOJIH.

AKyCTHYECKUI PE30HAHC.

CaoiicTBa yabTpa3ByKa U €ro IpUMEHEHHUE.

HaGmtoneHue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMITJIUTYIOM M 94acTOTOM KojaeOaHHH.

HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpaXkKeHUeE, peoMIIeHHE, MOoNIpu3aius, AMdpaxius, HTephepeHIus.

Oo6nHapyxenue nHPPaKpacHOTO U yIbTPa(UOIECTOBOTO U3ITYyUECHUH.

Yuenuueckuit sxcnepumenm, nabopamopuuie padomoi, nPAKMUKYM.

N3y4eHne napamMeTpoB 3ByKOBOW BOJIHBI.

N3ydenne pacipocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMonMHENHOE pacIpOCTPAHEHHE CBETA B OJHOPOAHOM cpene. JIyd cBera. ToueuHbIN HCTOYHHUK CBETA.

OTtpaxxeHnue cBeTta. 3aKOHbI OTpakeHus ceta. [locTpoenue n3obpaxeHuit B miiockom 3epkaie. Chepuueckue 3epkana.

[Ipenomienue cBera. 3aKOHBI IperIoMIIeHUsS cBeTa. AOCOTIOTHBIN MOKazaTelb mpeiaomieHusi. OTHOCUTENBHBIA TOKa3aTelb MPEeTOMIICHHUS.
ITocTOSHCTBO 4acTOTHI CBETA U COOTHOLIEHHUE JUIMH BOJIH IPU MEPEX0JE MOHOXPOMATHYECKOIO CBETa YEPE3 TPaHUILY pasziena JBYX ONTHYECKUX
cpen.

Xon nyueit B npusme. Jucniepcust ceera. CiaoxHbIM coctaB Oenoro cBeta. L[Ber.

ITonHOE BHYTpEeHHEE OoTpakeHUe. [IpenenbHblil yroi NoIHOro BHYTPEHHETO OTPAKEHUS.
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Cobupatonue u pacceuBarouiue JUH3bL. ToHKkas juH3a. DOKyCHOE pacCTOSHUE M ONTUYECKas CUJla TOHKOM JIMH3BI. 3aBUCHUMOCTH
(hOKYCHOTO PAacCTOSTHUS TOHKON CPEpUIECKON TUH3BI OT €€ TEOMETPUH U OTHOCUTEILHOTO IMOKa3aTelsl IPEIOMIICHUS.

®dopmyJia TOHKOH JIMH3bI. Y BEJIMYCHUE, JaBAEMOE JIMH30M.

Xon nmyda, IpOMIEIIEro JIMH3Y MO/ MPOU3BOJIBHBIM YIJIOM K €€ riiaBHOM ontuyeckoil ocu. Iloctpoenne n3obpaxeHuii TOUKU U OTpe3ka
MPSIMOI B COOMPAIOIIMX M PACCEHBAIONINX JIMH3aX U UX CUCTEMaX.

OnTuueckue mpubopsl. Paspemaromiast ciocoOHoCTh. ['1a3 kKak onTHUdeckasi CUCTeMa.

[Ipenenbl IPUMEHUMOCTH T€OMETPUYECKOM ONTUKH.

BonnoBas onrtuka. Muatepdepenuus cBera. KorepeHTHble HCTOYHHMKH. YCIOBUA HaOMIOJEHHS] MAaKCUMyMOB W MHHHMYMOB B
UHTEP(EPEHITMOHHON KapTUHE OT JBYX KOTEPCHTHBIX UCTOYHUKOB. [IprMepsl KilacCHUecKnX HHTEP(HEPCHIIMOHHBIX CXEM.

Hudpakmus ceera. Judpakunonnas pemérka. Y cioBue HaOIOISHUS TJIABHBIX MAKCUMYMOB TIPH MAJCHAH MOHOXPOMATHYECKOTO CBETa Ha
TUGPAKIIMOHHYIO PEHIETKY.

[lonsipuszanus ceera.

TexHUYEeCKUE YCTPOHCTBA M TEXHOJOTHYECKUE TPOICCCHI: OYKH, JIyla, IMEPUCKOMN, (oToarmapar, MUKPOCKOT, MPOCKIIMOHHBIA armapar,
MIPOCBETIICHUE ONTHKH, BOJJIOKOHHAS ONTHKA, TUPPAKITMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTpaKEHUS CBETA.

WccnenoBanue npenomieHus CBeTa.

HabuntoieHne noaHoro BHYTpEHHEro oTpakeHus. MoJieiab CBETOBO/A.

HccnegoBanue xoa CBETOBBIX MTYYKOB Yepe3 INIOCKONAPAIIENbHYIO TUIACTUHY U TPU3MY.

HccnenoBanue cBOWCTB N300paxKeHH B THH3aX.

Mopenn MUKpOCKOMa, TEIECKOIIA.

HaGmronenue nunrepdepeHimu ceera.

Habmtoienre 11BeTOB TOHKUX TIEHOK.

Habmtonenue nudpakuuu cera.

N3yuenne quQpakinOHHON PEIIETKH.

Hab6mronenue audpakiinoHHOTO CIIEKTpa.

Ha6mronenue qucnepcuu certa.

Habmroienue nonsipusaiuu cBera.

[IpuMeHeHne noAsIpoOUI0B AJiA U3yUYEHUS MEXaHUUECKUX HaIPSKEHUH.
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Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenue nokasarens npeaoMIIeHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO pacCTOSIHUA OT BEIIECTBA (Ha MPUMEPE KHUAKHUX JIUH3).

N3mepeHne poKyCHOro pacCTOSIHUSI pacCEUBAIOIINX JIMH3.

[Tonmy4yenne n300pakeHHs B CUCTEME M3 MJIOCKOTO 3epKajia U JIMH3BI.

[Tony4yenue n300pakeHNs B CHCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeIeCKONUYECKUX CUCTEM.

Habmtonenue nudpakuuu, nHTEpQEpeHny 1 MOIsSpU3aLUU CBETa.

N3ydenue nosspusanuu cBeTa, OTPAKEHHOIO OT MOBEPXHOCTU JUAJIEKTPHKA.

N3ydenue nnTepepeHuy J1a3epHOro U3JIy4E€HUs Ha IBYX LIEIISX.

Habmtonenue nucnepcum.

Habmtonenue u uccienoBanue JUPpakLiuOHHOTO CIEKTPa.

N3mepenne 1iMHbI CBETOBOM BOJIHBI.

[Tonmy4yenne cieKTpa U3JIydeHHs CBETOIMO/A IIPH MOMOIIHN AU(DPaKIIHOHHON PEHIETKH.

Pa3nes 6. OcHOBBI CIeIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH.

I'panuipl IPUMEHUMOCTH KJIacCHYeCKOM MexaHHuKu. [locTynaTsl crieniManbHOM TE€OpUN OTHOCUTEIBLHOCTH.

[IpocTpancTBeHHO-BpeMeHHOI uHTepBan. [IpeoOpasoBanust Jlopenuna. YcinoBue npuyMHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH.
3ame]IeHre BpEMEHH U COKpallleHNE JJIUHBI.

OHeprus U UMIYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs13p Macchl C SHEPTUEN U UMITYJILCOM PEJIATUBUCTCKOMN YaCTHUIbl. DHEPIUs MOKOSL.

TexHuyeckue ycTpoicTBa U TEXHOJIOTHYECKHE MPOIIECCHI: CITYTHUKOBBIE TPUEMHUKH, YCKOPUTENIN 3apSKEHHBIX YACTHII.

Y4eHnueckuit IKCIEPUMEHT, JIaOOpaTOpHbIE pabOThI, MPAKTUKYM.

OmnpeneneHre UMITYJIbCA U SHEPTUU PEISTUBUCTCKUX YacTHIl (10 ¢poTorpadusaM TPEeKOB 3apsHXKEHHBIX YaCTHIl B MATHUTHOM I10JIE).

Pa3nea 7. KBantoBas pusuka.

Tema 1. Kopnyckynapno-6onnogoit oyanusm.

PaBHOBecHOE TertoBOE M3MyUeHre (M3TydeHne a0COMIOTHO Y€PHOTO Tea). 3akoH cMmetennst Buna. ['umoresa [lnanka o kBaHTax.

®oTOHBI. DHEPTHS U UMITYITLC (OTOHA.

®otordpdexr. Ompbitel A. I'. CroneroBa. 3akoHbl (oTodddexrta. YpaBHenue OIifHmTerHa a1t (otordpdekra. «KpacHas rpaHuna»
dotorddekra.
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JlaBiieHue cBeta (B 4aCTHOCTH, JJABJICHHE CBETA Ha aOCOJFOTHO MOTJIOMIAIOIIYIO0 U a0COIIOTHO OTPaXArOMIYI0 MOBepXHOCTh). OmnbiThl I1. H.
JleGenena.

Bonnoseie cBoiicTBa vactuil. Bomubl ae bpoiins. Jlimaa BonHbl ne bpoiins u pasmepbl 007acTH JIOKIM3AIUU JABUKYIICHCS YaCTHUIIBI.
KopnyckynspHo-BoiaHOBOM ayanu3M. {udpakius 31eKTpOHOB Ha KpUCTaJLIaXx.

Crnenuduka n3mepenuit B Mukpomupe. CooTHomeHus: HeonpenaenéHuoctei I eiizendepra.

TexHUYecKue yCTPOMCTBA M TEXHOJIOTHUECKUE MPOIIECCHI: CIEKTPOMETp, (DOTOIIEMEHT, POTONATINK, TYHHEIBHBIA MHUKPOCKOII, COJTHEUHAS
Oarapesi, CBETOAUO.

Hemoncmpayuu.

®DoTo3peKT Ha YCTAaHOBKE ¢ MUHKOBOU IIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoTtodddekra.

HccnenoBanue 3aBUCUMOCTH COMPOTUBIICHUS TTOTYITPOBOJHUKOB OT OCBEIIEHHOCTH.

CBeTOqHOI.

Conneunas Gartapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue poropesucropa.

N3mepenue nocrostuuo [Inanka Ha ocHOBe uccnenoBanus hotodddexrta.

UccnenoBanue 3aBUCUMOCTH CHJTBI TOKA Y€PE3 CBETOUO/ OT HAIPSKCHHS.

Tema 2. dusuka amoma.

OnsbITHI IO UCCIIEAOBAHUIO CTpOeHUs aToMa. [lnanerapuas moaens atoma Pesepdopna.

[Tocrynater bopa. M3nydyenue u nornoiieHne (GOTOHOB MpU MEPEX0/Ie aTOMa C OAHOTO YPOBHS YHEPTHH HA APYTOM.

Bunel ciektpoB. CriekTp ypoBHEH 3HEpruu aToMa Bo0po/a.

CrioHTaHHOE U BBIHYXKJIEHHOE U3TyueHue ceera. Jlazep.

TexHuyeckue yCTpOHCTBA M TEXHOJIOTHYECKHE MPOLIECCHI: CIIEKTPAIbHBIN aHaTu3 (CIIEKTPOCKOM ), 1a3ep, KBAHTOBBIM KOMITBIOTED.

Jemoncmpayuu.

Monens onbita Pesepdopna.

Habntoienne nuHelyaThIX ClIEeKTPOB.

YCTpoNCTBO U IEHCTBHE CYETUNKA HOHU3UPYIOIIUX YACTHUILL.

Omnpezenenne JIMHBI BOJIHBI JTA3€PHOTO U3JTYUYECHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.
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Haburoienne TMHEeHYaToro CreKTpa.

HccnenoBanue CekTpa pa3peskeHHOI0 aTOMapHOTo BOJIOPO/Ia M M3MEPEHHUE TOCTOsSSHHON Punbepra.

Tema 3. Duzuka amomHo20 A0Pa U INEMEHMAPHBIX YACHUY,

Hyxnonnas mozens simpa I elizenoepra—lBanenko. 3apsia sapa. MaccoBoe uucio siapa. M30Torbl.

PagnoakTuBHOCTB. Anb(da-pacnan. DIEKTPOHHBINA U MO3UTPOHHBIN OeTa-pacnan. ['amMmma-uzinydeHue.

3aKkOH paAUOaKTUBHOIO pacnajga. PaauoakTtuBHble wu30TONBI B mpupoje. CBOHCTBA HMOHU3MPYIOILIErO H3JIyuyeHUs. BiusHue
PaZiOaKTUBHOCTH Ha )HMBbIE Opranu3Mbl. EcrecTBeHHbIN QoH uznydyenus. [Jozumerpus.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.

SAnepuble peakuuu. Jlenenue u cuHTe3 saep. SAnepHeie peaktopsl. [IpobiieMbl yrnpaBiasieMoro TepMOsSIEPHOIO CHHTE3a. DKOJOTHYECKUE
aCMEKThl Pa3BUTHUS AEPHON SHEPTETUKU.

MeTopl perucTpaluy U UCCIEAOBAHUS SIEMEHTAPHBIX YaCTHII.

OdyHaamMeHTaIbHbIe B3auMOJIeiicTBUSA. bapuonsl, Me30HbI U nentoHsbl. [IpenctaBnenue o CtannaptHoit monenu. KBapk-riitooHHas MOJENb
a/IpOHOB.

®dusuka 3a npenenamu CrannaptHoi mojenu. TéMHas MaTepust U TEMHAs! SHEPTUSL.

EnuHcTBO (DM3nyeckoit KapTHHBI MUpA.

TexHnuyeckue ycTpoilCTBa M TEXHOJIOTMUECKHE IPOLECCHI: JO3UMETP, KaMmepa BuiibcoHa, SIEpHBIN peakTop, TEPMOSIEPHBIA pPEaKTOp,
aToMHas 60M0a, MarHUTHO-PE30HAHCHAs TOMOTpadus.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue TpeKoB 4acTHIL (TI0 TOTOBBIM (hoTorpadusim).

HccnenoBanue pauoakTUBHOTO (hOHA € MCTIOJIb30BAaHUEM JI03UMETPA.

N3yuenune nmornomeHus: 6eTa-4yacTUIl aTFOMUHHUEM.

Pa3nea 8. DiieMeHTHI ACTPOHOMMY U ACTPO(PU3UKH.

Otanbl pa3BUTUS acTpoHOMHHM. IIpuKiIazHOE M MHUPOBO33PEHUYECKOE 3HAYEHHUE AaCTPOHOMHUHU. [IpMMEHMMOCTH 3aKOHOB (DHU3MKH IS
0OBSICHEHUS IPUPOJIbI KOCMUUYECKUX O0BEKTOB.

MeTobl acTpOHOMHUYECKUX HccieoBaHuil. COBpeMeHHbIE ONTHYECKUE TEIECKOIbI, PaJAHOTEIECKOIIbl, BHEaTMOC(EpHas aCTPOHOMHSL.

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue 3BE3/1bl, IJIAHETHI, UX BUIUMOE ABH)KEHHUE.

Conneynas cucrema.

Connue. Conneuynas aktuBHOCTh. McTounuk sHeprun ComnHua U 3BE37.
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3BE31pl, UX OCHOBHBIE XapaKTEPUCTUKU. /narpamma «CIEKTpaibHBI KJIACC — CBETUMOCTHY». 3BE3/bl INIABHOM IOCIEN0BAaTEIbHOCTH.
3aBUCUMOCTb «Macca — CBETUMOCTb» JUIsl 3BE3]1 IVIABHOM I10CIIEI0BATENbHOCTU. BHyTpeHHee cTpoeHue 3B€31. COBpeMEHHbBIE MPEACTABICHUS O
IIPOUCXOXKACHNUN U 3BoJrouu CosHLA U 3BE311. DTalbl XKU3HU 3BE3.

Muneunsiii [Iyte — Hama ["anaktuka. [lonoxenne u nrxenue Connna B ["anaktuke. Tunbl rajakTuk. PaguoraiakTuku U kBa3zapbl. YépHblie
JBIPBI B 7pax rajlakTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa66ua. Paszberanue ranakruk. Teopust bonbiioro B3pbiBa. PenukroBoe u3inydeHue.

MacmrabHas ctpyktypa Beenennoil. MertaranakTuka.

Hepeménnsie npo0i1eMbl aCTpPOHOMUH.

Yuenuueckue nabniooenus.

Habmronenus 3BE3aHOTO HEOa HEBOOPYKEHHBIM TJIA30M C HCIIOIB30BAHUEM KOMITBIOTEPHBIX MPHIOKEHUN JUIS ONpPEIeNICHHs TTOI0KESHUS
HeOeCHBIX 0OBEKTOB HAa KOHKPETHYIO J1aTy: OCHOBHbIE c03Be31usi CeBEepHOrO MOJYIIAPHS U SIPKHUE 3BE3/IbI.

Habmtonenus B teneckon JIyHbl, I1aHeT, TYMaHHOCTEH U 3BE3THBIX CKOIUICHUI.

Pu3nyecKUuil MPaAKTHKYM.

CriocoOb1 m3mMepeHus (GU3NIECKUX BEIIMYMH C MCIOJIH30BAHWEM aHAJIOTOBBIX W HU(POBBIX W3MEPUTENBHBIX MPUOOPOB U KOMITBIOTEPHBIX
JATYUKOBBIX CUCTEM. AGCOIIOTHBIE U OTHOCUTENbHBIE MOIPEIIHOCTH U3MEPEHUH (Pu3nYecKuX BeauunH. OLeHKa IpaHul] MOrpelrHOCTeH.

[TpoBeieHne KOCBEHHBIX MU3MEPEHMH, MCCIIeI0BAaHUN 3aBUCUMOCTEN (PM3NYECKUX BEJIIMYMH, MPOBEPKA MPEATIOKEHHBIX THIIOTE3 (BBIOOp M3
paboT, ONMCaHHBIX B TEMAaTUYECKUX pa3fiesiax «YYeHUYECKUN SKCIEPUMEHT, 1JabopaTopHbIE pabOThI, IPAKTUKYM).

O0o0maroniee noBTOpeHMe.

OO6oOuieHne u cucremMaTH3alMs CcoJepKaHus pasfenoB Kypca «Mexanukay, «MonekynsdpHas (u3MKa W TEPMOJUHAMHKAY,
«QnekTponuHamukay, «Komnebanus u BONHBD, «OCHOBBI CHEIMATbHONH TEOPUM OTHOCUTEIbHOCTH», «KBaHTOBas Qusnkay, «JIeMEHTHI
aCTPOHOMUU U aCTPOPUIUKN».

Ponbs ¢usuku 1 acTpOHOMHHM B SKOHOMUYECKOW, TE€XHOJIOTHYECKOHM, COIMATBLHON M ATHYECKON cdepax ACSTEIHHOCTH YelIOBEeKa, POJib U
MecTO (M3UKH M acTPOHOMHUHU B COBPEMEHHOM HayyHOW KapTHHE MHpa, 3HAUCHHE OMHMCATENbHOW, CHCTEMAaTH3HPYIOLIeH, OOBICHUTENbHON U
MPOTHOCTUYECKON (DYHKIMHA (U3HMUECKON TeopuH, poiib (pU3nUecKol Teopud B (POPMHUPOBAHUM MPEACTABICHUN O (PU3NYECKO KapTHHE MHUpA,
MeCTO (PU3NUECKOM KApTUHBI MUPA B OOILIEM PsY COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEICTABICHUNA O IPUPO/IE.

MexnpeamerHblie CBA3H.

N3ydenne kypca ¢usuku yriayOin€HHOro ypoBHS B 11 Kilacce ocymiecTBIsieTCsl C YYETOM COJIEpKaTelbHBIX MEXIIPEIMETHBIX CBSA3EH ¢
KypcaMH MaTeMaTUKH, OUOJIOTUH, XMMHUH, reorpaduul U TEXHOJIOTHH.
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Meosicnpeomemnple NOHAMUA, C8A3AHHbIE C U3YUEHUEM MEMO008 HAYYHO20 NOZHAHUA: SBIICHUE, HAYUYHBIA (aKT, TUIIOTE3a, (PU3NUEcKas
BEJIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHHE, DKCIEPUMEHT, MOJCIMPOBAHHUE, MOJENb, U3MEPCHHE, MOTPEITHOCTH HW3MEPCHHM, WU3MEPHUTEIbHBIC
puOopsI, UG POBast 1a00paTOPHs.

Mamemamuka: peuieHue cucTeMbl ypaBHeHUIl. TpuroHomerpuyeckue (QyHKIMH: CHHYC, KOCHHYC, TaHT'€HC, KOTAaHT'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. BEKTOPHI M MX MPOEKIIMK HA OCH KOOPAWHAT, CIIOKCHHE BEKTOPOB. [IpOM3BOMHBIC dJIEMEHTAPHBIX ()YHKIIHA.
[Tpu3naku mogo0us TPEYTOJIHLHUKOB, OMPEICIICHHUE TUTOIIAIN TUIOCKUX PUTYp U 00BhEMa Te.

buonozua: snextpuyeckue SBICHUS B XKUBOW MHpUpOJe, KojeOaTelnbHbIE IBUKEHHS B JKMBOW MPUPOIE, IKOJIOTUYECKHUE PHUCKU IMPHU
MIPOU3BOJICTBE JEKTPOIHEPTHH, HNEKTPOMATHUTHOE 3arps3HEHHE OKPYXKAIOIIECH Cpeabl, YIbTPa3ByKOBasi IUarHOCTUKA B MEIUIIMHE, ONTHYECKHE
SIBJIEHUSI B )KUBOW MPUPOJIE.

Xumus: CTpoeHUE aTOMOB U MOJICKYJI, KPUCTALTMYECKAs CTPYKTYpa TBEPABIX TEJ, MEXaHU3MbI 00pa30BaHUS KPUCTAJUIMYCCKOW PEIICTKH,
CHEKTPAJIbHBIN aHAIN3.

TI'eozpaghusa: maruuTHbIE TIONIOCA 3€MITH, 3AJI€KU MAarHUTHBIX Py, GOTOChEMKA 3eMHOI MOBEPXHOCTH, cericmorpad.

Texnonozus: TPUMCHCHHE TIOCTOSIHHBIX MArHUTOB, 3JIEKTPOMArHUTOB, JJICKTPOABUTATEIh SIKOOM, TEeHepaTop IEPEeMEHHOTO TOKa,
WHIYKIIMOHHAS TIe4b, JUHHUHM D3JIEKTpPOIepead, 3JEKTPOJIBUTATENh, pajap, pPaauoNpUEéMHUK, TEIeBU30p, aHTeHHa, Ttenedon, CBY-meus,
yIbTPa3BYKOBAs JMATHOCTHKA B TEXHHUKE, MPOCSKIIMOHHBIN ammapart, BOJOKOHHAs ONTHKA, COIHEYHas 0aTapes, CIyTHUKOBbIE MPUEMHUKH, siFepHas
HHEPreTHKA M SKOJOTHYECKHE aCTIEKTHI €€ Pa3BUTHSI.
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Ilnanupyembie pe3yJibTAThI
0CBOEHMSI MPOrpaMMbl 10 (pusuke
HA YPOBHE CpeHero o01mero o0pa3oBaHus

JIMYHOCTHBIE PE3YJIbTAThI

JIn4HOCTHBIE pe3yJabTaThl OCBOCHUs ydueOHOro npenMera «@PuU3nKa» AOIKHBI OTpa)XkaTb TOTOBHOCTh U CIIOCOOHOCTh O0YyYaroIuXcs
PYKOBOJACTBOBAaThCS C(HOPMHUPOBAHHONW BHYTPEHHEW IMO3UIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OpPUEHTAINH, MO3UTUBHBIX BHYTPEHHHX
yOeXIeHUH, COOTBETCTBYIOIUX TPAJIULIMOHHBIM [IEHHOCTSM POCCUICKOI0 00IIEeCTBA, pacCIMPEeHUE )KU3HEHHOI'O OIbITA U OIbITA JAEATEIIbHOCTH
B IIPOLIECCE PeaIN3alK OCHOBHBIX HAIIPABICHNUN BOCIIUTATEIbHOMN IE€ATEIBHOCTH, B TOM YHCJIE B YACTH:

IrPaKIAHCKOI0 BOCIIMTAHMA:

e c(opMHPOBAHHOCTD I'PAXAAHCKON MO3UIMH 00YYaroIIEerocs KaKk akTUBHOTO U OTBETCTBEHHOT'O YIEHA POCCUICKOT0 O0IIECTBa;

® [IPUHATHE TPAAULMOHHBIX O0IEYEIOBEYECKMX I'YMAaHUCTUUECKHUX U IEMOKPATUYECKUX LIEHHOCTEH;

® TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpEcax TIpaKAAaHCKOro OOIIEeCTBa, ydyacTBOBaTh B CaMOYIIPAaBJICHHUU B

00pa30BaTeNbHOIN OpraHu3aluu;

® yMEHHE B3aMMOJEHCTBOBAThH C COLIMATIBHBIMU HHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIUSAMU U HA3HAYCHUEM;

® TOTOBHOCTb K TYMaHUTAPHOHN U BOJIOHTEPCKOM ACATEIBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHNSA:
® c(pOpMHPOBAHHOCTH POCCUNCKON IpaskJaHCKON UJIEHTUYHOCTH, NATPUOTU3MA;
® [[EHHOCTHOE OTHOIIEHHUE K rOCyJapCTBEHHBIM CHMBOJIaM, TOCTH)KEHUSIM POCCUICKUX YUEHBIX B 00J1aCTH (PU3UKH U TEXHHKE.
AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:
e c(opMHPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOI0 IIOBEICHUS;
e CrocoOHOCTh OLIEHHMBATh CUTYallMI0 W NPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHUCJIE B ACSATEIBHOCTH YYEHOTIO;
® 0CO3HaHME JMYHOIO BKJaJa B IOCTPOEHUE YCTOHUNBOrO OYyIyIIEro.
3CTEeTHYECKOr0 BOCIIUTAHMSA:
® OSCTETHMYECKOE OTHOILIEHUE K MUPY, BKJIIOYAs SCTETUKY HAyYHOTO TBOPUECTBA, MIPUCYIIETO (PU3NIECKON HayKe.
TPYAOBOI0 BOCIIUTAHUA:

® UHTEpeC K Pa3IUYHbIM cdepam MpophecCHOHATBHONW AEATEIBHOCTH, B TOM YHUCIE CBA3aHHBIM C (PU3MKOW M TEXHUKOW, yMEHHE

coBeplIaTh OCO3HAHHBIN BBIOOP OyAylIell mpodeccuu U pearn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TJIaHBI;

® TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO B 00JIaCTH (PU3UKH HA MPOTSHKEHUN BCEH KHU3HH.

JKO0JIOrHYECKOIr0 BOCIIMTAHNSA:
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e c(hOPMHUPOBAHHOCTDH HKOJOTHUECKON KYJIBTYPhl, OCO3HAHKE TI00aTBHOI0 XapaKTepa SKOJIOTHIECKUX MPOo0IIeM;
¢ IUIAHMPOBAHME U OCYILLECTBIICHUE JECHCTBUM B OKPYXKAIOILIEH CPe/le HA OCHOBE 3HAHMS LIEJIEW YCTOMUHUBOIO Pa3BUTHUS YEJIIOBEUECTBA;
® pacUIMpPEHHE OMbITA ACATEIBHOCTH YKOJOTHUECKON HAPABICHHOCTH Ha OCHOBE UMEIOIINXCSI 3HAHUH 10 (PU3HKe.
LEHHOCTH HAYYHOI'0 NIO3HAHUSA:
e c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3UUECKON HAYKH;
® OCO3HaHHE LEHHOCTH HAyYHOH JeATeNbHOCTH, TOTOBHOCTb B TIpolecce H3y4eHHS (U3UKHA OCYLIECTBISATh IPOEKTHYIO U
HCCIIEN0BATEIBCKYIO IESTENbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

MeTanpeaMeTHbIE Pe3YJabTaThI

Ilo3naBaTebHbIE YHUBePCcAIbHbIE YUueOHbIEe 1eiCTBUS
ba3oBblie JJornyeckne aelcTBHSA:
CaMOCTOSITEIILHO (JOPMYITUPOBATH U aKTyaTM3UPOBATH MTPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
ONPEAEIIATh UEN IEATENIbHOCTH, 33/1aBaTh MAPaMETPbl U KPUTEPUU UX JTOCTHKECHUS,
BBISABJISATH SaKOHOMepHOCTI/I 158 HpOTHBOpeLII/Iﬂ B paCCManI/IBaeMHX (1)1/131/ILIGCKI/IX SIBJICHUAX
pa3pabarbIBaTh IJIaH peUIeHHs IPOOIEMBI C YIETOM aHAIM3a UMEIOLUXCS MaTEpPUAIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOppCKTI/IBI)I B I€ATCIBbHOCTD, OIICHUBATH COOTBCTCTBUEC pe3YJ'II>TaTOB neiaiaM, OICHUBATh pI/ICKI/I HOCJ'IGI[CTBI/Iﬁ JCATCIIbHOCTH,
KOOPJMHHUPOBATH U BBHITIOTHATH padOTy B YCIOBHUSAX peaTbHOT0, BUPTYAIBHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBHUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBble ucciaenoBarebCckue AeCTBYSA.
L] BJIIAACTH HaquOﬁ TepMI/IHOHOFHGfI, KJIFOUCBBIMU ITIOHATUSMHA U METOdaMU @HSHHGCKOI\/’I HaYKI/I;
L] BJIaACTh HAaBBIKaAMU y‘IG6HO-HCCHeILOBaTCHBCKOﬁ 158 HpOGKTHOﬁ NCATCIIBHOCTHU B 06J'IaCTI/I (1)I/ISI/IKI/I, CHOCO6HOCTBIO 1 TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHHs 3a7a4 (PU3UUECKOro COAEpKaHUsl, IPUMEHEHHUIO PA3IMYHBIX METOIOB TTO3HAHUS,
e BIAJCTh BUAAMHU JEATEIHHOCTH IO MOJYYSHHIO HOBOTO 3HAHUS, €r0 HHTEPIIPETAllUU, TPEOOPa30BaHUIO0 U MPUMEHEHHUIO B PA3TUYHBIX
y4eOHBIX CUTYAIIUSIX, B TOM YHCIIE TIPU CO3JaHUH YU€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;
L] BBISIBJISATH HpI/I‘-II/IHHO-CJ'ICJICTBeHHI)Ie CBsSI3HU U aKTyaJ'II/ISI/IpOBaTB 3a11aqy, BbIABHUT'ATh FI/IHOTCSY eé peHIeHI/IH, HaXOaUTh apFYMeHTI)I JJISL
JI0KA3aTeJIbCTBA CBOUX YTBEPIKICHHM, 3a/1aBaTh NApaMETPbl U KPUTEPUU PEILICHUS;
L] aHaJ'II/ISI/IpOBaTI) HOqueHHBIe B XO0I¢€ peIHeHI/ISI 3a1a49u pe?;y.]'II)TaTBI, KpI/ITI/ILIeCKI/I OLCHHUBATh HX JIOCTOBepHOCTI), HpOFHOSHpOBaTB
N3MCHCHUEC B HOBBIX yCJ'IOBI/ISIX;
e CTaBUTh U HOPMYIUPOBATH COOCTBEHHBIC 3a/1a4H B 00pa30BaTEIbHOMN AEITEILHOCTH, B TOM YHCIIE MPU U3YUYEHUU PU3KKH;
® J1aBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;
® yMETh MEPEHOCUTH 3HAHUS M0 (PHU3UKE B IPAKTHUECKYIO 001aCTh KUZHEAEITEILHOCTH;
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YMETb UHTErPUPOBATH 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00J1acTell;
BBIJIBUTaTh HOBBIEC UJICU, IIPEJIaraTb OPUIrMHAIBHBIC ITOAXObI U PEILICHMUS;
CTaBUTh NPOOJIEMBI U 3a]a4H, TOIyCKAIOIIHNE aIbTEPHATUBHBIEC PELLICHUS.

PatGora ¢ undopmaunmeii:

BJIAJCTh HAaBBIKAMH TIOJIY4YEeHUs HH(POpMAIMK (PU3HUECKOTO COAEp)KAaHUS M3 HCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSITEIBHO
OCYILECTBIISITh MIOMCK, aHAJIN3, CHCTEMATH3alMI0 U MHTEPIIPETALNI0 HH(OPMAIK Pa3InuHBIX BUJOB U (OPM MPEICTABICHHS;
OLICHMBATh JJOCTOBEPHOCTh MH(OpMAIINH;

UCTIONIb30BaTh CPEJCTBA MH(POPMAMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B PEIICHUH KOTHUTHBHBIX, KOMMYHUKATHBHBIX U
OpPraHM3alMOHHBIX 33/1a4 C COOJIIOJICHHEM TpeOOBaHUN SPrOHOMHUKH, TEXHHKH O€30IacHOCTH, TUTHEHBI, PecypcocOepekeHHs,
NPaBOBBIX U ATHYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€301acHOCTH;

CO3J1aBaTh TEKCTHl (PH3MUECKOTO COJEPXKAHUS B PA3IMYHBIX opMarax ¢ y4éToM HasHaYeHUS MHOOpPMALUU U LEIEBOH ayIUTOpUH,
BBIOHMpAst ONTUMAJIBbHYIO (POPMY MPEICTABICHUS U BU3YaJIU3aAIHH.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JelcTBHUA:

OCYILECTBIIATH OOILIEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHOMU JEATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(MIMKTHBIX CUTYalluid U CMATYaTh KOH(IUKTHI;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAHUEM SI3BIKOBBIX CPECTB;

MOHMMATh U UCMOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOM U MHAMBUAYAIbHON pabOTHI;

BbIOMpATh TEMAaTUKY U METO/IbI COBMECTHBIX JEMCTBUI ¢ yUETOM OOLIMX MHTEPECOB M BO3MOYKHOCTEN Ka)A0Tr0 WiEHa KOJIJIEKTUBA;
IIPUHUMATh L€ COBMECTHOM JEATEIbHOCTH, OPTaHU30BBIBATh U KOOPJAWHUPOBAThH JAEUCTBUSA IO €€ NOCTHKEHHIO: COCTABIIATH IUIAH
JeNCTBU, pacipeeNiaTh PO ¢ yuETOM MHEHUN YYaCTHUKOB, 00CYK/1aTh Pe3yIbTaThl COBMECTHOM paboThI;

OLIEHUBATh KAYECTBO CBOETO BKJIAJ[a U KaXJI0T0 YYaCTHUKA KOMaH bl B OOIINI pe3yNbTaT Mo pa3padoTaHHBIM KPUTEPUSIM;
IIpeIaraTb HOBBIE IIPOEKTHI, OLIEHUBATH UEH C ITO3ULIMY HOBU3HBI, OPUTHHAIIBHOCTH, IIPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATETHUYECKOE MOBEACHUE B PA3IMUYHBIX CUTYaLUAX, MPOSBIATH TBOPUYECTBO U BOOOpakeHHE, OBITh
WHULAATHBHBIM.

PeryasiTuBHbIe YHHBepCaJIbHbIE yUeOHbIe IeiicTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIATh MO3HABATENBHYIO JIEATENILHOCTh B 00JIACTH (PM3UKU U ACTPOHOMMH, BBISBIIATH MPOOJIEMBI, CTABUTh U
(dbopMynHupoBaTh COOCTBEHHBIE 331a4H;

CaMOCTOATCIIbHO COCTABJIATH IIJIaH PCIICHUA paC‘IéTHLIX N Ka4€CTBCHHBIX 3a/1a4, I1IJIaH BBIITOJTHCHUA HpaKTquCKOfI pa6OTI)I C yT-IéTOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAIOYTEHHIA;

JlaBaTh OLIEHKY HOBBIM CUTYaLlHUsIM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTCHUH;
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JieNiaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSIBICHUIO SPYAULUHU B 001acTH (PU3MKH, MOCTOSHHO MOBBIIIATH CBOW OOpa3oBaTENbHBIA U
KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPOJIL, 3MOLIUOHAJILHBIA HHTEJLJIEKT:

JlaBaTh OLEHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTUBBI B I€ATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIETAM;

BJIAJICTh HAaBbIKAMM I103HABaTEIbHOM pe(IEKCHMM KaK OCO3HAHUSA COBEPIIAEMbIX JCHCTBUH U MBICIUTENBHBIX IPOLIECCOB, HMX
pE3yJIbTaTOB U OCHOBAHUI;

UCTIOJIB30BaTh MPUEMBI pe(IICKCUU JIJIsl OLICHKH CUTYAIHH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI U ApIyMEHTBI APYTUX IIPU aHAIU3E PE3YJIBTATOB JIEATEIBbHOCTH;

IPUHUMATD ce0sl, TIOHUMasi CBOM HEIOCTaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U ApIyMEHTBI APYTUX IIPU aHAIU3E PE3YJIBTATOB JIEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.

B npouecce nocTukeHHs JIMYHOCTHBIX PE3YJIbTATOB OCBOCHMS HPOTrpaMMbl MO (u3MKe JUis YpOBHSA CpeAHEro oOIiero oOpa3oBaHUS Yy
00y4aromuXxcsi COBEPIICHCTBYETCSI SMOIIMOHAIBHBIN HHTEIICKT, PEIOoIararomui copMupoBaHHOCTb:

CaMOCO3HaHUs, BKJIIOYAIOIIETO CHOCOOHOCTh IOHMMATh CBOE HMOIMOHAIBHOE COCTOSIHWE, BHJIETh HAIPaBICHUS DPAa3BUTHSA
COOCTBEHHOM AMOLIMOHANBHOI chepbl, OBITH YBEPEHHBIM B cee;

CaMOpEeTYJIMPOBAHMs, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHHE INPHHUMATh OTBETCTBEHHOCTh 3a CBOE MOBEAEHHUE, CIIOCOOHOCTH
a/IaTITUPOBATHCS K IMOIIMOHAIBHBIM U3MEHEHHUSIM H MIPOSIBIISITh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIMM, BKIIOYAIOLIEH CTpeMJeHME K JIOCTHKEHUIO LEeJIW U YyCHeXy, ONTUMH3M, WHUIUMATHUBHOCTb, yYMEHHE
NecTBOBATh, UCXO/I U3 CBOMX BO3MOXKHOCTEH;

IMITATUH, BKIIIOYAIOIIEH CIIOCOOHOCTh MIOHMMATh AMOIIMOHAIEHOE COCTOSTHUAE APYTHX, YIUTHIBATH €r0 TPU OCYIIECTBICHHH OOIICHHUS,
CIOCOOHOCTH K COUYBCTBHIO U COTIEPEKUBAHUIO;

COILIMATILHBIX HAaBBIKOB, BKIIFOUAIONIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHUS C IPYTUMHU JIFOJIbMHU, 32800TUTHCS, TIPOSBISATH UHTEPEC U
paspemnaTh KOH()IUKTHIL.

HD CAMETHbLIC PE3VJIbTAThI

K koH1y 00yuenus B 10 knacce npeAMETHBIE PE3YyIbTATHl HA YIIIyOJIEHHOM YpOBHE JOJIKHBI OTPakaTb CPOPMHUPOBAHHOCTD y 00YJarOIUXCS
YMEHHMN:

MOHUMATh POJIb (PU3UKH B DKOHOMHYECKOM, TEXHOJIOTHYECKOM, DKOJIOTHUECKOM, COIMAIBLHON M 3THYECKOU cdepax IAesiTeTHbHOCTH
YyelloBeKa, pojib U MecTO (PU3MKKM B COBPEMEHHOM HAay4YHOM KapTHMHE MHUpPA, 3HAYEHHE ONUCATENbHOM, CHCTEMaTH3UpPYIOUIEH,
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OOBSICHUTEIBHOM ¥ IPOTHOCTUYECKOH (QyHKIMN (PU3HMUECKON TEOPUU — MEXAHUKH, MOJIEKYJISIPHON (DM3UKHU M TEPMOJUHAMUKH, POJIb
¢du3nyeckoil Teopun B HOpMUPOBAHUU IPEJCTABICHUN O GU3NYECKOM KapTHHE MUPA;

pas3nnyaTh yCIOBUS MPUMEHUMOCTH MOJIeIel (PU3MYEeCKHX Tell U MPOLIECCOB (SBJICHUH): HHEpLUANbHAS CHCTeMa OTCUéTa, aOCOIIOTHO
TBEPJIOE TENO, MaTepHuajbHas TOYKa, PAaBHOYCKOPEHHOE [BHXKEHHE, CBOOOJHOE IMajeHue, aOCOMOTHO ympyras aedopmarus,
abCOJIIOTHO YIpPYroe U abCOJIIOTHO HEYNPYroe CTOJKHOBEHMS, MOJAEIM ras3a, *HMJIKOCTH U TBEPAOro (KpUCTAIIIMYECKOro) Tena,
WJIeaJIbHBIN a3, TOYCYHBIN 3apsijl, OAHOPOIHOE JIEKTPUUECKOE TOJIE;

pasinyarh yciaoBus (TpaHMLbl, 00IaCTH) IPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, IOHUMATh BCEOOIIMI XapakTep (pyHIaMeHTaIbHBIX
3aKOHOB ¥ OI'PaHUYECHHOCTb MCIIOJIb30BAHMSI YACTHBIX 3aKOHOB;

AHATM3UPOBATh M OOBSACHATH MEXAHWYECKHE IPOIECCHl M SBICHHS, WCHOJIb3yd OCHOBHBIC TOJOXEHHS W 3aKOHBI MEXaHUKU
(OTHOCHTEITHHOCTh MEXaHUYECKOTO JABMKEHUS, POPMYIIBI KHHEMAaTHKH PAaBHOYCKOPEHHOTO JABIKEHUS, TIpeoOpa3oBanus [ anumest st
CKOPOCTM M II€pEMEILEHHUs, 3aKOHbl HbBIOTOHA, NMpUHIMI OTHOCUTENBHOCTU ['anmmiies, 3aKOH BCEMHUPHOIO TATOTEHUS, 3aKOHBI
COXpaHEHUs UMITYJIbCA U MEXAHUYECKON IHEPIHH, CBSI3b PaOOThI CUJIbI C U3MEHEHUEM MEXAHUYECKOM IHEPIUH, YCIOBUS PAaBHOBECHUS
TBEPJOrO TeNa), IPU ITOM HCHOJIb30BATH MATEMAaTUUYECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTh YCIOBUS MPUMEHUMOCTH (U3UUECKUX
3aKOHOB: IpeoOpa3zoBaHuil ['anuies;, BTOporo U TpeThero 3akoHOB HpIOTOHA, 3aKOHOB COXpaHEHHsS UMIyJbCa U MEXaHUYECKOU
JHEPruy, 3aKOHa BCEMUPHOT'O TATOTECHUS;

AQHAIN3UPOBATh U OOBSACHATH TEIJIOBBIE MPOLECCHl U SIBIECHUS, UCHOJb3ysl OCHOBHbIE MoJjokeHUuss MKT M 3aKkoHBI MOJEKYJIspHON
Gu3uKN U TEepMOJUMHAMUKM (CBSA3b JIABJICHUS HAEAIBHOTO Ta3a cO CpeAHEH KHHETHMYECKOW SHepruel TEeIUIOBOIO JBMDXKEHUS U
KOHIICHTpALMEN €ro MOJIEKYJI, CBSI3b TEMIIEPATYPHI BEIIECTBA CO CPEAHEN KMHETUYECKOW SJHEPTUEH TEIIOBOIO JIBM)KEHMS €r0 YacTHLI,
CBSI3b JIaBJICHUS MJICATBHOIO T'a3a ¢ KOHLEHTPALUENd MOJEKYJ U €ro TeEMIIeparypol, ypaBHeHue Menpeneesa—Knaneiipona, nepsblii
3aKOH TEPMOJIMHAMUKHU, 3aKOH COXPAHEHHUS SHEPTUHU B TEIUIOBBIX MPOIIECCax), IPU ITOM HCIOIb30BaTh MATEMATUYECKOE BhIPAKEHHE
3aKOHOB, yKa3bIBaTh YCIIOBUS IPUMEHUMOCTH ypaBHeHMsI MeHneneeBa—Knaneiipona;

AQHAIN3UPOBATh U OOBSACHATH DIIEKTPUUYECKHE SIBICHUS, WCIIOJIb3YS OCHOBHBIE IOJIOKEHUS W 3aKOHBI AJIEKTPOJMHAMUKU (3aKOH
COXpPAHEHHUsI JJIEKTPUYECKOTrO 3apsAna, 3akoH KynoHa, NMOTEHIMAIBbHOCTh 3JIEKTPOCTATUYECKOTO IOJI, MPUHLUII CYNEPIO3UIHNH
IIEKTPUYECKUX TOJEH, IPU 3TOM yKa3bIBasl YCJIOBHS INPUMEHUMOCTH 3akoHa KyroHa, a Takke MpaKTUYECKH Ba)KHBIE COOTHOLLEHUS:
3akoHbl OMa JuIsl ydacTKa LEenu M JUIsl 3aMKHYTOM 3JeKTpuueckoi menu, 3akoH Jlxoymns—Jlenna, mpasmina Kupxroda, 3akoHbI
Dapanes 171 2JIEKTPOIU3A);

ONMKCHIBaTh (DU3MUECKHUE TPOLECCHl M SBJICHUS, HCIOIb3Ysl BEIMYMHBL: MEpEeMElIeHHe, CKOPOCTh, YCKOpPEHHE, MMITYJIbC Tella U
CUCTEMBI TeJl, CUJIa, MOMEHT CHJIbl, JaBJIeHHUEe, TIOTEHI[MAIbHAs SHEPrus, KMHETHYECKas SHeprus, MexaHudeckas 3Heprus, pabdorta
CUJIBL, HEHTPOCTPEMUTEIILHOE YCKOPEHNUE, CUJla TSKECTH, CUJIA YIIPYTOCTH, CUJIA TPEHMS], MOLIIHOCTb, SHEPIUs B3aUMOICUCTBUSA TENa C
3emnéil BOMU3U €€ MOBEPXHOCTH, FHEPIHsl yIpyrou nedopmannu npyXKUHbI, KOJTUYECTBO TEIUIOTHI, a0COJIIOTHAs TemIepaTypa Tena,
paboTa B TEpMOJAMHAMHUKE, BHYTPEHHsSI SHEPrHsl HJEaJbHOrO OJHOATOMHOIO Tasa, paboTa HIeaJbHOro Trasza, OTHOCHUTEIbHAas
BIQXHOCTh Bo3ayxa, KIIJl maeasbHOro TEIIOBOrO JBHUraTeis; 3JIEKTPUYECKOE II0JIe, HAINPSHKEHHOCTh AJIEKTPUYECKOro MOJH,
HaIpPsHKEHHOCTD I10JI TOYEYHOI'O 3apsijia WIK 3apsHKEHHOIO Iapa B BaKyyMe€ U B JMDJIEKTPUKE, ITOTECHUUAN JJIEKTPOCTATUYECKOIrO
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T0JI5, Pa3HOCTh NOTEHLMUAJIOB, AJIEKTPOJBHKYILAs CUJla, CUJIa TOKA, HAPSHKEHUE, MOLHOCTD TOKA, JIEKTPUYECKask EMKOCTh INIOCKOTO
KOHJICHCATOpa, COMPOTHUBJICHHWE YYacTKa LENH C IOCIEAOBATEIbHBIM M TapauICIbHBIM COCJUHEHUEM PE3UCTOPOB, IHEPTUS
ANEKTPUYECKOTO I0JIs1 KOHAEHCATOPa;

OOBSCHATH OCOOCHHOCTH TPOTEKaHUs (DU3UYECKUX SIBICHUN: MEXaHHMYECKOE IBMIKEHHE, TETUIOBOE JBM)KCHHE YaCTHIl BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE ABWXKeHUE, MU dy3us, ucnapeHue, KUMEHHEe W KOHJACHCAIMS, TIJIaBJICHUE U KPUCTAIA3AIHS,
HAIIPABJIEHHOCTb TEILIONEPENAYH, JIEKTPU3ALHUS TEJI, SKBUIIOTEHIIMAIBHOCTD IIOBEPXHOCTH 3aPSKEHHOTO ITPOBOJHUKA;

MIPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OJTHOM (PM3UYECKON BEITMYMHBI OT APYTOM C UCIIOIH30BAHUEM IMPSMBIX U3MEPEHUM, TTPU ATOM
KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3YNIHTATHI MOJYUYEHHON 3aBUCUMOCTH (DU3UYECKUX BEITUYMH B BHIC TPA(QUKOB C yIETOM
a0COJIIOTHBIX TIOTPEIIHOCTEN U3MEPEHHM, JIeJaTh BRIBOJIBI IO Pe3yiIbTaTaM UCCIIeI0BAHMUS;

MIPOBOJIUTh KOCBEHHBIC H3MEPCHHS (PU3MUECKUX BEIWYMH, NMPU ATOM BBIOMPATh ONTHMAJIBHBIA METOJ HU3MEpPEHHUS, OIICHUBATH
a0COJIIOTHBIC 1 OTHOCHUTEJILHBIE TIOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;

MIPOBOJIUTH OTIBITHI IO MPOBEPKE MPEATIOKEHHOM THUIOTE3bI: IJIAHUPOBATh SKCIIEPUMEHT, COOMPATh SKCIEPUMEHTAIIBHYIO YCTaHOBKY,
aHAJIM3UPOBATH MOJIYUEHHBIE PE3YNIbTAThl U JENIATh BBIBOJ O CTATYCE MPEII0KEHHOU TUIIOTE3bI;

co0roaaTh mpaBuiIa 0€30MacHOTO TPYAA MPU MPOBEACHUH UCCIICIOBAaHUH B paMKax ydeOHOTO SKCIIEPUMEHTA, TPAKTHKYMa U y4eOHO-
MCCJICIOBATEIILCKOM M MPOCKTHOU JCSITEILHOCTH C HCIIOIh30BAaHUEM H3MEPUTEIBHBIX YCTPOMCTB U J1a00paTOPHOTO 000Dy IOBAHMUS;
pemats pacy€THbIE 3a7aud C SIBHO 3a/laHHOM W HESBHO 3a/JIaHHOM (U3MYECKOW MOJENbI0: Ha OCHOBAHMM aHAIM3a YCIOBUSA
000CHOBBIBaTh BBIOOP (PU3NYECKOM MOJIEIH, OTBEUAIOIICH TPeOOBaHUAM 3aa4u, IPUMEHITH (DOPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYJAThl GU3UYECKUX TEOPUH MPHU UCTIOTH30BAHUHM MAaTEMATHYECKUX METOJOB PEIICHUS 3aa4, POBOIUThH PAaCUEThl HA OCHOBAHUU
MMEIOLIUXCA TaHHBIX, aHAJIM3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METO/IBI PELIEHHUS C YYETOM IOJYYEHHBIX PE3YJILTATOB;

peuiaTh Ka4yeCcTBEHHBIE 3a7auu, TpeOyIolue MPUMEHEHHUS 3HaHUN U3 Pa3HbIX pa3JeioB Kypca (PU3MKH, a TAaK)Ke WHTErpallui 3HAHUI
W3 JIPYTUX MPEAMETOB €CTECTBEHHO-HAYYHOI'O IUKJA: BBICTPAUBATH JIOTMYECKYIO LIEMOYKY PACCYXKICHUM C OMOpPOM Ha U3YYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHE SBICHUS;

WCIIOJIH30BaTh TEOPETHYECKUE 3HAHUS JJIsI OOBSCHEHUS OCHOBHBIX MPHUHIIMIIOB PaOOThI M3MEPHUTENIBHBIX MPHOOPOB, TEXHHUUECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX MPOLIECCOB;

NPUBOJIUTH TMPUMEPHI BKJIAJa POCCUUCKHX M 3apyOekHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAyKd, B OOBSICHEHHE TPOIECCOB
OKPYKaroIEero MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTU;

aHAJM3UPOBATh M OIICHUBATH TOCIEACTBUS OBITOBOW W MPOW3BOJICTBEHHOW NEATEIILHOCTH YEJIOBEKAa, CBA3AHHOW C (DPU3UICCKUMHU
MPOIIECCaMH, C MO3UIIUN IKOJIOTHUUYECKOI 06€30MacHOCTH, TPECTABICHHUHN O PAllMOHATBHOM MPHUPOIOTIONB30BaHUH, a TAKKE PA3yMHOM
WCITOJTb30BAHNU JOCTIKCHUN HAYKH U TEXHOJIOTHH JIJIsl JATBHEHIIIETO pa3BUTHS YEIOBEUECKOT0 OOIIECTRA;

NPUMEHSTh pa3lU4Hble CHocoObl paboTel ¢ wuHpOpManmel QU3NYECKOro COACpkKAHHUS C HUCHOIB30BAHHEM COBPEMEHHBIX
WH(OPMAIIMOHHBIX TEXHOJIOTUHN, TPH 3TOM HCIOJB30BaTh COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHH JJIsl TTOMCKA, IepepaboTKu 1
MIPEABSIBICHUS Y4eOHOW U HAYIHO-TIOMYJSIPHON HHPOPMAINH, CTPYKTYPUPOBAHUS W MHTEPIpPETaui WHPOPMAIIUU, TTOTYICHHON U3
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K

pa3IMYHBIX MCTOYHHUKOB, KPUTUYECKH AHATU3WPOBATH MOJTyYaeMyro MH(GOPMAIUIO M OIICHUBATH €€ JOCTOBEPHOCTh KaK Ha OCHOBE
UMCIOIINXCS 3HAHUH, TaK U HA OCHOBE aHaJIM3a HCTOYHHKA WH(OPMAIIHH;

MPOSABJIATE OpPraHU3allMOHHBIC KW IIO3HABATCIIBHBIC YMCHHA CaMOCTOATCIBHOI'O HpI/IO6peTeHI/I$I HOBBIX 3HAaHUU B mponecce
BBITOJIHEHUS TPOEKTHBIX U y4eOHO-HCCIIe0BATEIbCKUX padoT;

paboTaTh B IpyNIe ¢ UCIOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJICH, IJIAHUPOBATh PAOOTy TPYIIIBI, PAMOHAIBHO PACIIPEACISTH
NEeSITeIbHOCTh B HECTAaHAAPTHBIX CHUTYAIMsIX, aJCKBAaTHO OIEHWBATh BKJIAJ KaXKIOTO M3 YYAaCTHHUKOB TPYIIBI B pELICHHUE
paccMaTpuBaeMoid IPOOIIEMEI;

NPOSIBJIATH MOTUBAIIMIO K OyIymiel mpopecCnOHaIbHON NEATEILHOCTH I10 CIIEIHATBHOCTSM (PU3HKO-TEXHUIECKOTO MPOdUIIS.

KOHIy oOyuenusi B Il Knacce mpeaMeTHBIE pe3yabTaTbl Ha YIIIyOJIEHHOM YpPOBHE JOJDKHBI OTpa)xaTbh CPOPMHPOBAHHOCTH Y

00yYaroImuxcst yMEeHUH:

MOHUMATH POJIb (PU3UKK B SKOHOMHYECKOH, TEXHOJIIOTUYECKOM, COIMAIIBHON M ATHUYECKOUN cdepax ACSITeILHOCTH YeIOBeKa, POJb U
MeCTO (PM3UKH B COBPEMEHHOW HAay4yHOU KapTHHE MUpPA, POJib aCTPOHOMHUU B MPAKTHUUECKOHN NEATEIBHOCTH YeNIOBEKa U JajbHeiIeM
HAyYHO-TEXHUUYECKOM Pa3BUTHUU, 3HAYCHHE OMMCATEIbHOW, CHCTEMATU3UPYIOIIEH, OObSICHUTEIHHON M MPOTHOCTUYECKON (DYyHKIIM
(bU3NIECKOil TEOPUN — IIEKTPOJAUHAMHKH, CIICIUATLHON TEOPHH OTHOCHUTEIBHOCTH, KBAHTOBOW (PU3HKH, pOJb (PU3NIECKOI TEOpUHU B
(GOpMHpPOBAHUYN TIPEICTABICHUN O (U3NUECKOW KapTHHE MHpa, MECTO (PU3UYECKON KapTHHBI MUpa B OOIIEM pSAAY COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPEJICTaBICHUN O IIPUPOJE;
pa3nuyaTh yCIOBHS MPUMEHUMOCTH MojeNel (pU3NYEeCKUX Tell U MPOLECCOB (SBJIEHUMN): OAHOPOJHOE IEKTPUUECKOE U OJTHOPOJIHOE
MarHuTHOE I0JIs, TapMOHHUYECKHE KOJeOaHUs, MaTeMaTHUYECKUH MasTHHUK, WACAJIbHBIM MPYKUHHBIA MasTHUK, FapMOHUYECKHE
BOJIHBI, HJI€aJIbHBIN KOJIeOaTeIbHbIH KOHTYp, TOHKAs JIMH3a, MOJIeIel aToMa, aTOMHOTO si/ipa U KBAHTOBOW MOJIENIN CBETA;
pa3nuyarh yciaoBus (TpaHHMLbl, 00IaCTH) MPUMEHUMOCTH (PU3MYECKMX 3aKOHOB, IOHUMATh BCEOOIIMN XapakTep (pyHIaMeHTaIbHBIX
3aKOHOB Y OTPaHUYECHHOCTD UCIIOIb30BAHUS YaCTHBIX 3aKOHOB;
aHaTM3UPOBaTh U OOBACHATH DSJIEKTPOMArHUTHBIE TIPOLIECCHl U SIBIEHUS, HCHOJB3Yysl OCHOBHBIE TIOJOXKEHHUS U 3aKOHBI
AIIEKTPOJIMHAMUKH U CIEUUATbHON TEOPUH OTHOCUTEIBHOCTH (3aKOH COXpaHEHMs AJIEKTPUYECKOro 3apsia, cwia Amimepa, cuia
JlopeHnua, 3aKOH AIEKTPOMAarHUTHOM WMHIYKIMH, NpaBwio Jlenna, ca3b DJIC caMOMHIYKIIMU B 3JIEMEHTE AJIEKTPUUECKON LIeNu CO
CKOPOCTBIO U3MEHEHUS CHJIbI TOKA, IIOCTYJIaThl CIIELUAIIBHON TEOPUH OTHOCUTEIBHOCTH DWHILTENHA);
AQHAIU3UPOBATH U OOBSICHATH KBAHTOBBIE MPOIIECCH U SIBICHUS, UCIOIb3Ysl MOJI0KEHHSI KBAaHTOBOM (pu3uKku (ypaBHeHHE DHHIITEHHA
i ororddexTa, mepBblii W BTOpOM MOCTynatel bopa, NpUHIMI COOTHOIIEHUS HeompeaenéHHocTel [eiizeHOepra, 3aKOHBI
COXpPaHEHHMs 3apsI0BOTO U MACCOBOI'0 YMCEI M SHEPTHH B SACPHBIX PEAKIMAX, 3aKOH PaJHOaKTHBHOIO pacraja);
ONHUCBHIBATh (PU3UYECKHE IMPOLECCHl M SBIECHUS, HCIOJb3Ysl BEJIWYMHBI: HANpPsDKEHHOCTh AIIEKTPUYECKOTO TMOJS, MOTEHIHA
AJIEKTPOCTATUYECKOIO 1011, Pa3HOCTh IIOTEHLUAIIOB, 3JIEKTPOABUKYILAs CHJIA, MHAYKIUS MarHUTHOTO I10JIs, MArHUTHBIN ITIOTOK, CHJIA
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Ammepa, HMHIYKTHBHOCTH, JJIEKTPOJABIKYIIAs CHJIA CAaMOWHAYKIWH, SHEPTUs MAarHUTHOTO TMOJS IPOBOJAHUKA C TOKOM,
PEISITUBUCTCKUI UMITYJIBC, MTOJTHAS DHEPTHsI, SJHEPTHs MOKOsI CBOOOHOM YaCTHIIbI, SHEPTHs U UMITYJILC (POTOHA, MACCOBOE YHCIIO U
3apsiJ siIpa, SHEPTUsl CBSI3H S/1Pa;

OOBACHATH OCOOCHHOCTH MPOTEKaHWS (U3MYECKUX SBICHUI: AJIEKTPOMAarHuTHAs WMHAYKIHS, CAaMOWHAYKIHS, PE30HAHC,
uHTEephepeHIs BOJH, AU(PaKIHs, AUCHEPCHs, TMOJIHOE BHYTpPEHHEe oTpakeHHe, (oTornekrpuueckuil 3pdext (pororddexr),
anbga- 1 Oeta-pacnaasl Aaep, raMMa-u3IydeHue saep, Gu3ndeckrue MPUHIUIBI CIEKTPaIbHOTO aHaIu3a U paboTHI J1a3epa;
OIIPE/ICTISTh HANPABICHNUE WHAYKIIMM MarHUTHOTO MOJIsl TPOBOJHUKA C TOKOM, CHJIbI AMIiepa u cuiibl JIopeHia;

CTPOUTH N300paKEHHUE, CO37aBaeMOE IUIOCKUM 3€PKajloM, TOHKOM JINH30M, U PaCCYMTHIBATH €r0 XapaKTePUCTHKH;

IPUMEHSATH OCHOBOIIOJIATAIOIIIE aCTPOHOMUYECKHIE MTOHATHS, TCOPUU U 3aKOHBI JUIS aHAJIH3a U 00BSICHEHHST (PU3NUECKUX MPOLIECCOB,
NPOUCXOMAIINX B 3BE3/1aX, B 3BE3JHBIX CHUCTEMaX, B MEKTaJIAKTHYCCKOM Cpejie; IBMKEHHS HEOCCHBIX TEJ, DBOJIOLMH 3BE3] U
Bcenennolii;

IPOBOJIUTH UCCIICOBAaHUE 3aBUCHMOCTEH (DM3MUSCKUX BEJIMYMH C UCIIOIB30BAHMEM IPSIMBIX U3MEPEHUH, MPH 3TOM KOHCTPYHPOBAThH
YCTaHOBKY, (DUKCHUPOBATH PE3yJbTATHI IOJYYCHHOW 3aBHCUMOCTH (PU3NYECKUX BEIMYHMH B BHJE TPa(UKOB C y4ETOM aOCONIOTHBIX
HOTPEITHOCTEH U3MEPEHHH, IeaTh BEIBOABI [0 PE3yJIbTaTaM MUCCIICI0BaHMS;

NPOBOANTH KOCBEHHBIE HM3MEPEHHUS (M3NYECKUX BEIWYHMH, NPU ITOM BBIOMpAaTh ONTUMAIBHBIA METOJ] U3MEPEHHS, OLIEHHBATH
aOCOJFOTHBIE M OTHOCUTENBHBIE TIOTPEITHOCTH MPSIMBIX M KOCBEHHBIX H3MEPEHUIA;

IPOBOJIUTH OIIBITHI IO TIPOBEPKE MPEUIOKEHHON TUIIOTE3BI: TUIAHKPOBATh IKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTaHOBKY,
AHAJM3UPOBATh MOJYYCHHBIC PE3YJIbTATHI U JIeTaTh BBIBOJ] O CTATyCE MPEI0KEHHON TUIIOTE3bI;

OITMCBHIBATh METO/IbI TIOJTyYSHHUSI HAYYHBIX aCTPOHOMHYECKUX 3HAHHIA;

cOo0ITI01aTh MpaBmiIa 6€30IaCHOTO TPYy/ia MPH MPOBEICHUN MCCIICI0BAaHUN B paMKax y4eOHOTO KCIIEPUMEHTA, MPAKTUKyMa H y4eOHO-
MCCIIEIOBATEIbCKOM U IIPOSKTHOM JIEeSITENbHOCTH C HCTIOIB30BaHUEM N3MEPUTEIBHBIX YCTPOHCTB U 1a00paTOpHOTO 000pYyIOBAHHS;
pemate pacuy€THbIC 3a/1a4u C SBHO 33JJaHHOW U HESIBHO 33/IaHHOM (PM3MUYECKO MOJAEIbI0: Ha OCHOBAHUH aHAIN3a YCIOBUS BBIOMPATh
du3nyeckue MOJENH, OTBEYANOUIME TPEOOBAHHMSAM 3aJa4yd, NPUMEHATH (QOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M IOCTYJIAThl
(GU3MYECKUX TEOpPUH TMPH WCIOJH30BAHMM MAaTEMAaTHUYECKHMX METOJOB pEIICHUs 3a/1ad, MPOBOIUTH pacu€Tbl HAa OCHOBAHUH
UMEIOLINXCS JaHHbBIX, aHATU3UPOBATH PE3YIBTAThl U KOPPEKTHPOBATh METO/IBI PEIICHHS C YIETOM MOyYSHHBIX PE3YJIbTAaTOB;

peniath Ka4eCTBEHHBIC 3aaul, TPeOYIOIMe MPUMEHEHUS 3HAHUI U3 Pa3HBIX pa3JeiioB Kypca (GU3MKH, a TAKKE WHTErpaliy 3HAHUN
U3 JPYruX NPEJIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BHICTPAMBAThH JIOTUYECKYIO LENOYKY PACCYXKICHHH C OMOpOW Ha U3yYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH M (PM3UUECKHE SBICHHS;

UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHUS JUISi OOBSCHEHUS OCHOBHBIX NPHHIUIIOB PaOOThI M3MEPUTEIBHBIX MPHOOPOB, TEXHHUECKHX
YCTPOMCTB M TEXHOJIOTHYECKHX MPOIIECCOB;
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NPUBOAUTH TPHUMEPHl BKJIAZa POCCUHCKUX M 3apyOEKHBIX YUYEHBIX-(U3MKOB B pa3BUTHE HAYKH, B OOBSCHEHHE IPOILIECCOB
OKPY’KaroIllero MUpa, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

AHAJIM3UPOBATE U OULUCHHUBATH IHOCICACTBUA OBITOBOH W HpOI/I3BOI[CTBeHHOI71 JACATCIIPHOCTH YCJIOBCKA, CBSI3aHHOM C (I)I/I?;I/I‘-IeCKI/IMI/I
MIPOLIECCaMH, C MO3ULIUN IKOJIOTMYECKOI 06e30MacHOCTH, MPEICTABICHUN O palliOHAIbHOM MPUPOJIONOIb30BAaHUH, a TAKXKE Pa3yMHOM
MCIIOJIb30BAaHUU JOCTH)KEHUN HAYKHU U TEXHOJIOTHM JUISl JAIbHEHUIIETro pa3BUTHSI YEI0BEYECKOro 00IeCTBa;

NPUMEHSTh pa3u4Hble CHocoObl paboThl ¢ uHpOpManuelr QUINYECKOro COAEpXKaHUS C HUCHOJIb30BAaHUEM COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTUHN, IPU 3TOM HCIOJIB30BaTh COBPEMEHHbIE MH()OPMALIMOHHBIE TEXHOJIOTHH AJIs TOMCKa, IepepaboTKu U
NpeIbBICHHS Y4eOHOW M HAyYHO-TIOMYJISIPHON MH(GOpMAIMH, CTPYKTYPUPOBAHHUS U MHTEPIIPETAMH UHPOPMALIUH, TOTYyICHHOH U3
pa3IMYHBIX MCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJTyYaeMyr0 WH(GOPMAIHMIO M OLIEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE
UMEIOINXCS 3HAHUMN, TaK ¥ Ha OCHOBE aHallM3a UCTOYHUKA WH(OpMALIUK;

IMMPOSABJIATE OpPraHU3allMOHHBIC KW IIO3HABATCIIBHBIC YMCHHA CaMOCTOATCIBHOI'O HpI/IO6peTeHI/I$[ HOBBIX 3HAHWH B mponecce
BBITMIOJTHEHUSI IPOEKTHBIX U YUeOHO-UCCIEI0BATENbCKUX PadoT;

paboTaTh B TpyIIie ¢ UCHOJHEHHUEM Pa3UYHBIX COIMAJBHBIX POJeH, MIaHUpOBaTh pabOTy TPYIIIbI, PAIlMOHATIBLHO pacHpenesiTh
NEeSTENIbHOCTh B HECTAHAAPTHBIX CUTYallUAX, aJCKBATHO OLIEHMBATh BKJIAJ KaXJIOTO U3 YYAaCTHUKOB TPYIIBI B pEIICHUE
paccMarpuBaeMoi poOJIEMBI;

MPOSIBIISATHE MOTHBALIUIO K OynyIiel mpodecCHoHaNbHOM NeATENbHOCTH M0 CIIENHATLHOCTAM (DPU3HKO-TEXHUYECKOT0 POoduIIs.
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TemaTtu4yeckoe nuianuposanue 10 knacc

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3je/ioB U TeM K I (uudpossbie)
n/nm MmporpaMmmbl Bcero Oﬁl-lTpO.]'IbHLIe pﬁaRanecKHe oOpa3oBaTe/ibHbIE
padoTbI padoThbI pecypesr
Pa3znen 1. HayuHblii MeTO/ NO3HAHUSA NPUPO/bI
1.1 Hay4HEIi1 MeTO II03HAaHUS IPUPOIBI 6 Bubmmorexa LIOK
' yi pHp https://m.edsoo.ru/7f41bf72
Hroro no pazneny 6

Pasznea 2. MexaHuka

21  Kunemarnka 10 1 ﬁ;i?ﬁggg;gg}?fﬂbfn

22 Jlunamnxa 10 ﬁffféfﬁﬁféﬁfﬂﬁfélmﬁz

2.3 Craryuka TBEpIOTO Tena 5 1 ]r?tlfr?snlpllr?f:(;(se:)(])l 8/§f41bf72

2.4 3aKOHBI COXpAaHEHHsI B MEXAHHUKE 10 1 E;ISSH/I//I;T:(T;E 8/I§f41bf72
Wroro no pazaeny 35

Paznea 3. MoJsiekyasipaa

s GU3NKA M TePMOJIMHAMHKA

31 OCHOBBI MOJIEKYISIPHOKUHETUYECKON 15 1 bubnnorexa [JOK
' TEeopuun https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
3.2 Tepmoannamuka. TernioBble MAITUHBI 20 1 https://m.edsoo.ru/7fA1bf72
33 ArperaTHbl€ COCTOSIHHSI BELLIECTBA. 14 1 bubmuorexa [JOK
' ®da30BbIE IEPEXO/IbI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 49
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Pa3znea 4. JjekTpoguHAMHUKA

bub6nmmoreka [IOK
4.1 INCKTPUYECKOE MOJIe 24 1 https://m.edsoo.ru/7f41bf72
N . bubnunoreka LIOK
4.2 IToCTOSIHHBIN STIEKTPUUECKUNA TOK 24 1 https://m.edsoo.ru/7f41bf72
bubnmoreka [IOK
4.3 TOKH B pasiMiHbIX Cpesiax 6 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 54

Pa3gen 5. ®usn

YeCKUil MPaKTHKYM

. bubmuoreka [{OK
> PusuHeCKuit IPAKTHEYM 16 16 https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 16
bubnunoreka LIOK
PeszepBHoe Bpemst 10 https://m.edso0o.ru/7f41bf72
O0mee KOJMYECTBO YACOB IO MPOrpaMMme 170 8 16
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

TemaTu4yeckoe nuianuposanue 11 knacc

KoanyectBo yacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TEM (mu¢poBbIe)
Ne n/m Konrpoubusie IlpakTuueckue
NMPOrpamMMblI Bcero oOpa3oBaTeIbHBIE
padoThI padoThI
pecypchl
Paznea 1. DiexkTpoamnamuka
bubmuorexa [JOK
11 MaruutHoe morne 14 https:/m.eds00.ru/741bf72
bu6mmoreka [IOK
1.2 DIeKTpOMarHUTHAs HHIAYKIHSE 13 1 https://m.edso0.ru/7f41bf72
Hroro no pazgeny 27
Pa3nea 2. KosieOanust 1 BOJTHBI
bu6mmoreka [IOK
2.1 Mexannueckue kKoaeOaHus 10 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.2 DJeKTpPOMarHUTHbIE KOJIeOaHUs 15 https://m.edsoo.ru/7f41bf72
23 MexaHWYecKue U IEKTPOMarHUTHBIC 10 1 Bubmorexa [IOK
: BOJTHEL https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
2.4 Ontnka 25 1 https://m.eds00.ru/7f41bf72
Hroro no pazneny 60

47



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

Pa3nes 3. OcHOBBI cienHAJIbLHOM T€OPHH OTHOCUTEIbHOCTH

3.1 OcHoBrl CTO

5

1

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

bu6mmoreka [IOK

Hroro no pazneny

5

Pasznen 4. KBantoBasi pusuka

bubmuoreka [JOK
4.1 KopmyckynspHO-BOIHOBOM Tyann3m 15 https://m.edso00.ru/7f41bf72
bubmuorexa [JOK
4.2 dusuka aroma S https://m.edso0.ru/7f41bf72
43 ®duznka aTOMHOTO sgapa U JICMCHTAPHbBIX 5 Bubmiorexa HOK
: wacTm https://m.edso0.ru/7f41bf72
Hroro mo pazueny 25

Pa3nes 5. DiieMeHTHI acTp

5.1 DNeMEeHTBI aCTPOHOMUU U acTPOPU3UKU

Hroro no pazneny

12

12

OHOMHUMU U aCTO(l)I/IE)I/IKI/I

Pa3nes 6. Pusnyeckuii NPAKTHKYM

6.1 Ou3nyecKkuil NPakTUKYM

16

16

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72

Hroro no pasgeny

16

Paszngea 7. O60011a10

7.1 Cucremarusanus U 00001eHue

1ee NOBTOPEHHE

15

bu6nmoreka [JOK
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

NPEIMETHOTO COJIEPYKAHMS U OIBITa
JeSITeIbHOCTH, IPUOOPETEHHOTO TPU
u3ydeHnu Kypca ¢usuku 10 — 11 kmaccon

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

Wroro no pazueny 15

bubmuorexa [JOK
Pe3sepBHOe Bpemst 10 https://m.edsoo.ru/7f41bf72
OO0uree YUCII0 YACOB 1O IPOrpaMme 170 16
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IHoypouHoe niianHnpoBaHue
10 knacc

[Mara usyyenus

KoaunuyecrBo yacos DJIEKTPOHHbIE
Ne nudposbie
/o Tema ypoka . KonTtpoJs- IIpakTu- Iiaan dakrt 06Pa30BATEIBLHBIE
cero HbIe YyeckHne pecypes
padoThI padoTbI
Pa3nen 1. HayuHnblil MeTO NO3HAHMS NPUPOABLI — 6 YacoB
bubnuoreka [{OK
1 ®dusnka — pyHaaMeHTaIbHAS HayKa O MPUPOJIE 1 03.09 https://m.edsoo.ru/ff0
c32e2
. bubnuoreka [JOK
5 E)Iay‘-IHI)II/I METOJ TIO3HAHHS 1 METO/I HCCIIE/I0BAHMS 1 03.09 https://m.edsoo.ru/ffo
U3UYECKUX SIBJICHUN 3062
bubnmorexa LIOK
3 DKCIEpUMEHT B TEOPHs B TIPOIECCE TO3HAHUS TIPUPO/IBI. 1 04.09 https://m.edsoo.ru/ffo
Habmroienue u skcnepuMeHT B pU3MKe 3262
bubnmmorexa LIOK
4 CrniocoObl n3MepeHus U3NIECKUX BETUUNH 1 04.09 https://m.edsoo.ru/ff0
c32e2
. but6mmoreka [IOK
5 ggczgmf;?:{;l ;;II;II(;I(-JII/ITGJIBHaSI MOTPEIITHOCTH U3MEPEHUI 1 06.09 https://m.edsoo.ru/ff0
SHHCCIX BE c32e2
MonenupoBanue B ¢pusuke. Posb u mecto ¢pusuku B bubmuoreka [JOK
6 (bopMHpPOBaHUN COBPEMEHHOW HAYYHOM KapTHHBI MUDA, B 1 10.09 https://m.edsoo.ru/ff0
MPAKTUYECKOU NESITETbHOCTH JIFOACH c33e6
Pa3nen 2. Mexanuka — 35 yacoB
7 Mexanunueckoe aBuxeHue. CucreMa oTcuera. 1 10.09 bubmorexa IJOK
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https://m.edsoo.ru/ff0c3508

OTHOCHUTETHHOCTh MEXaHUYECKOTO ABMKeHUsL. [Ipsimast u
oOparHas 3a/1a4l MEXaHUKU

Pannyc-BekTop MaTepHaIbHON TOYKH, €70 IIPOEKIIUU Ha

€3508

but6mmoreka [JOK

8 ocu koopauHar. Tpaekropus. [lepemenienue. CKOpocTb. 11.09 https://m.edsoo.ru/ff0
WX npoekiuu Ha 0cu KOOpAUHAT ¢3508
PaBHOMEpHOE nipsiMosMHEHOE ABMKeHue. [ paduueckoe Enbmiorexa TOK

9 . 11.09 https://m.edsoo.ru/ff0
OIMHMCAaHNE PABHOMEPHOTO MPSIMOJIMHEHHOTO JBUKCHUS 3620

bubnuoreka [JOK
10 CrnoxeHue nepeMenieHnid M ckopocTeld. Pemenne 3amau 13.09 https://m.edsoo.ru/ff0
3620
HepasHoMepHoe aBmxeHre. MrHoBeHHasi CKOPOCTb. Bbu6moteka [JOK

11 Yckopenue. [IpsmonuHeliHoe IBMKEHUE C TIOCTOSHHBIM 17.09 https://m.edsoo.ru/ff0
YCKOPEHUEM c372e
I'pacdmueckoe onucanue MPSIMOIUHEHHOTO TBUKCHHSI C Bubmorexa LIOK

12 17.09 https://m.edsoo.ru/ff0
MOCTOSIHHBIM YCKOPEHUEM c37%

CBoboaHoe najzeHue. Y ckopeHrne CBOOOTHOTO MaIeHusl. bubnmmorexa LIOK

13 3aBUCHUMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHUS OT 18.09 https://m.edsoo.ru/ff0
BPEMEHH U UX TpapuKu c39cc

0 .
A T —— BuGmorera LIOK

14 P s ' Py ' 18.09 https://m.edsoo.ru/ff0
YrnoBas u nuHeitHas ckopocTh. [lepuoa u gactoTa. c39cC
[lenTpOocTpeMuUTENbHOE U MOJTHOE YCKOPEHHE.

but6mmoreka [JOK
15 CraproBas JuarHocTHYecKas paboTa. 20.09 https://m.edsoo.ru/ff0

c39cc

but6mmoreka [IOK

16 KonrtponsHas pabora o reme "Kunemarnka" 24.09 https://m.edsoo.ru/7f

41bf72
Ilepsslii 3axkoH HetoToHA. MIHEpIMaIbHbBIE CHCTEMBI bubmaorexa LIOK
17 ' 24.09 https://m.edsoo.ru/ff0

orcué€ra. [Ipununn orHocuTenbHOCTH [ anuies.

c3be8
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https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
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https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
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https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

HeI/IHepHI/IaJ'II)HI)IC CUCTEMBI OTCUETa

Cuna. PaBHozeiicTByto11ast cuiia. Bropoit 3akon HeroToHa.

but6mmoreka [JOK

18 25.09 https://m.edsoo.ru/ff0
Macca c3be8
but6mmoreka [JOK
19 BzaumopeiictBue ten. Tpetuii 3akon HproToHa 25.09 https://m.edsoo.ru/ff0
c3be8
[Mpunmn cyneprio3uiuu cuil. Pemmenue 3a1a4d Ha Bubmorexa LOK
20 27.09 https://m.edsoo.ru/7f
pUMEHEeHHEe 3aKOHOB HhroTOHA
41bf72
3aKOH BCEMUPHOTO TATOTEHHSI. JKBUBAJICHTHOCTh Bubmorexa LIOK
21 - . 01.10 https://m.edsoo.ru/ff0
IPaBUTAIMOHHON M HHEPTHOW MacCChl 3000
bubnuoreka [{OK
22 Cuna TSDKeCTH U yCKOpeHUe cBOOOIHOTO MajieHus 01.10 https://m.edsoo.ru/ff0
€3d00
JIBr>keHre HeOECHBIX TeT U UX UCKYCCTBEHHBIX bubnmnoreka [JOK
23 cnyTHUKOB. IlepBas kocMu4eckasi CKOpOCThb. 3aKOHbI 02.10 https://m.edsoo.ru/ff0
Kennepa ¢3d00
but6mmoreka [JOK
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena 02.10 https://m.edsoo.ru/ff0
c3el8
Cuna tpenus. [Ipupoaa u BUIsI cvil TpeHUs. [[BHkeHHE B bubmorexa [JOK
25 ) 04.10 https://m.edsoo.ru/ff0
KHUJKOCTHU U Ta3ze ¢ y4ETOM CHIIBI COMTPOTUBIICHUS CPEIbI 376
bubnunorexa LIOK
26 Hasnenne. I'mapocrarndeckoe nasieHue. Cuiia Apxumena 08.10 https://m.edsoo.ru/7f
41bf72
AOcomoTHO TBepoe Teno. [loctynarensHoe u bubmmorexa LJOK
27 08.10 https://m.edsoo.ru/ff0
BpalarenbHOe ABMKEHHUE TBEPIOTO Tela calab
but6mmoreka [IOK
28 MoOMEHT cuiibl OTHOCUTENBLHO OCH BpaleHus. [1nedo cuibl 09.10 hitps://m.edso0.ru/ff0
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https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6

c41a6

CrnosxeHue cuil, NPUIOKEHHBIX K TBepaoMY Teny. LlenTp

but6mmoreka [JOK

29 TSDKECTH TeNa. Y CJIOBUS PaBHOBECHS TBEPOTO Tena. Buibl 09.10 https://m.edsoo.ru/ff0
paBHOBECHS c41a6
but6mmoreka [JOK
30 Pemenue 3amau 11.10 https://m.edsoo.ru/ff0
c4la6
Kontponbnas padota no teme "JIlunamuka. Cratuka Bubmnorexa HOK
31 " 15.10 https://m.edsoo.ru/ff0
TBEPJIOTO Teja 4346
NMnynbsc MmaTepralbHOW TOUYKH, CUCTEMBI MATEPUAJIbHBIX Bbu6mmoteka [JOK
32 Todek. L{eHTp Macc cucTemMbl MaTepuaibHBIX TOUCK. 15.10 https://m.edsoo.ru/ff0
Teopema 0 IBMKEHUH LEHTPA MACC c43d6
Nmiynbe cuiibl 1 U13BMEHEHUE UMITYJIbca Tea. 3aKOH Bubmorexa LOK
33 16.10 https://m.edsoo.ru/ff0
COXPaHEHUS UMITyNIbca. PeakTHBHOE NBUKEHHE 436
MowMmeHT uMIynbsca MaTepuanbHoi Touku. [IpeacraBnenue Bubmorexa LIOK
34 ) 16.10 https://m.edsoo.ru/ff0
0 COXPaHEHUH MOMEHTA UMIYJIbCa B LIEHTPAIBHBIX MOJISIX c43d6
bubnmorexa LIOK
35 Pemenne 3amau 18.10 https://m.edsoo.ru/ff0
c43d6
Pabota cuiibl Ha MaJIOM U Ha KOHEYHOM TIEPEMEIICHHH. bubnmnorexa [JOK
36 I'paduueckoe npescTaBiaeHne paboThl CHIIbL. MOIIHOCTD 22.10 https://m.edsoo.ru/ff0
CUJIbI c4502
Kunerndeckas sneprus. Teopema 00 M3MEHEHHH BrbmaoTexa LIOK
37 - . 22.10 https://m.edsoo.ru/ff0
KHHETUYECKOW SHEPTUU MAaTepUAITBHON TOUKU 4502
[ToTennmanpHbIe U HETIOTEHITUATBHBIE CHIIBI. bubmmorexa LJOK
38 23.10 https://m.edsoo.ru/ff0
[TorennmansHas sHeprus. Bropas kocMudeckas CKOpOCTh c461a
39 Tpetbst kocmuueckasi ckopocTb. CBsi3b pabOThI 2310 bubmuoreka [IOK

HEIIOTCHIUAJIBHBIX CHUJI C UBMCHCHUEM MEXaHU4IeCKOM

https://m.edsoo.ru/ff0
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https://m.edsoo.ru/ff0c478c

SHEPI'UU CUCTEMBI Tell. 3aKOH COXPAHEHHsI MEXaHNYECKON
SHEPrUu

c478c

Yrpyrue u Heynpyrue CTOJIKHOBEHHS. Y paBHEHUE Bubmiorexa LIOK
40 N : 1 25.10 https://m.edsoo.ru/7f
bepuymu muist upeanbHON KUIKOCTH
41bf72
KonTpomnbHas pabota mo Teme "3aKOHBI COXpaHEHUS B Bubmiorexa LIOK
41 " 1 05.11 https://m.edsoo.ru/ff0
MEXaHHUKE
c4b74
Pa3nen 3. Mosekyasipaasi pu3uka u TepMoAuHAMHuKA — 49 yacoB
PazButue npeacrarieHuit o npupoje TermioTel. OCHOBHBIC Bubmorexa LIOK
42 ) 1 05.11 https://m.edsoo.ru/ff0
nonoxerans MKT. [luddysus. BpoyHoBckoe nBmxenne cadcr
CtpoeHue ra3000pa3HbIX, KUIKUX U TBEPABIX TEIl Bubmorexa LIOK
43 ’ . ) 1 06.11 https://m.edsoo.ru/ff0
XapakTep ABMKCHHS M B3aMOICHCTBHUS YaCTHI] BEIIECTBA cadc?
Macca u pazmepsl Mosiekyn (atomoB). KonruectBo Bubmzorexa HOK
44 : 1 06.11 https://m.edsoo.ru/7f
BemiectBa. [locrosiHHas ABoraapo
41bf72
bubnmorexa LIOK
45 Temmnepatypa. TemmoBoe paBHoBecue. [lkana Lenbcus 1 08.11 https://m.edsoo.ru/7f
41bf72
bubnmorexa LIOK
46 Pemenue 3amgau 1 12.11 https://m.edsoo.ru/7f
41bf72
but6mmoreka [{OK
47 Wneanpublii ra3. 'a3oBble 3aKOHBI 1 12.11 https://m.edsoo.ru/ff0
c4fde
bubnunorexa LIOK
48 Ypaaenne MenpeneeBa-Kinaneipona. Pemenne 3amau 1 13.11 https://m.edsoo.ru/ff0
c4fde
bubnunorexa LIOK
49 AbGcomoTHas Temiieparypa. 3akoH JlanbToHa 1 13.11 https://m.edsoo.ru/ff0

c5lle
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I/I3OHpOHCCCBI B HACaJIbHOM ra3s€ ¢ IIOCTOSIHHBIM

but6mmoreka [JOK

50 15.11 https://m.edsoo.ru/ff0
KOJIMYECTBOM BEIECTBA 5706
I'padmyeckoe mpencraBiaeHe U30MPOLIECCOB: H30TEPMaA Enbmiorexa TOK

51 ' ’ 19.11 https://m.edsoo.ru/ff0
n30Xopa, n3obapa 5708

bubnunoreka LIOK
52 OcnoBHoe ypasaenue MKT 19.11 https://m.edsoo.ru/ff0
cafde
bubnuoreka [{OK
53 Pemenue 3amau 20.11 https://m.edsoo.ru/ff0
cafde
CBs13b a0COMIOTHON TeMIepaTypbl TEPMOAMHAMUYECKOM bubamnoreka [JOK

94 CUCTEMBI CO CpEeHEN KHHETUUECKON dHeprue 20.11 https://m.edsoo.ru/ff0
MOCTYNATENbHOTO TEIIOBOTO JBUKECHHSI €€ YacTHUIL c5lle
O000111eH1E U cUcTeEMAaTH3aus 3HaHui 10 TemMe "OCHOBEI bubnnorexa LJOK

55 MEKT" 22.11 https://m.edsoo.ru/7f

41bf72
but6mmoreka [{OK

56 KontponsHas padora no teme "OcHosl MKT" 26.11 https://m.edsoo.ru/7f

41bf72
TepmonnHaMuyeckasi cucrema. 3aJaHue BHEIIHUX
ycnosuid 11 T/] cucremsl. BHenHre u BHyTpeHHUE bubnmnorexa [JOK

57 napametpsl. [Tlapamerpst T/] cuctemsl kak cpeanne 26.11 https://m.edsoo.ru/ff0
3HAYEHUS BEJIMYUH, OMUCHIBAIONINX €€ Ha €5952
MHUKPOCKOITHYECKOM YPOBHE
HyneBoe Havano TepmoauHaMuky. CaMOIpOn3BOIbHAS bubmorexa LJOK

58 27.11 https://m.edsoo.ru/7f
penakcanus TJI cucTeMBbI K TETIJIOBOMY PaBHOBECHIO 41bf72
Monens uieanbHOTO Ta3a B TePMOJUHAMUKE. Y CIIOBUS Bubmrorexa LOK

59 - 27.11 https://m.edsoo.ru/7f
MIPUMEHUMOCTH 3TOH MOJCITN 11072

60 Ypaaenne MeneneeBa-Kianeipona v BeIpaXKeHUE TS 29.11 bubmmoreka [JOK
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BHYTPEHHEHN SHEPIUU

https://m.edsoo.ru/7f
41bf72

Bripaxkenue 15 BHyTpeHHEH SHEpPruu 0JTHOATOMHOTO

bubmunoreka LIOK

61 AaeanbHOro raza. Ksasucraruueckue U HeCTaTUYECKHE 03.12 https://m.edsoo.ru/7f
MPOLECCHI 41bf72
DnemeHTapHas padoTa B TepMOJAMHAMUKE. Berancienue Bubmorexa LOK

62 : 03.12 https://m.edsoo.ru/7f
paboThl o rpaduKy mpoiecca Ha pV-auarpamMme 41bf72
Tennonepenaua kak crnoco0 U3MEHEHUSI BHYTPEHHEH Bubmorexa LOK

63 04.12 https://m.edsoo.ru/ff0
snepruu T/] cucremsl 6e3 coBepiieHus: paboThI c5c36

bubnuoreka [JOK
64 KonBek1usi, TermonpoBOAHOCTh, U3JIy4YEeHUE 04.12 https://m.edsoo.ru/ff0
c5c36
KommuectBo Tennorsl. TermtoéMKoCTh Tena. Y aenbHas u bubmmoreka [JOK

65 MOJISIpHAs TEINIOEMKOCTHU BEILIECTBA. Y IeJbHAs TEIJIOTa 06.12 https://m.edsoo.ru/ff0
CropaHus TOILUIUBa c5c36

but6mmoreka [{OK

66 Pacuér xonmmuecTBa TEIIOTHI IPH TEILIONEpeiaue 10.12 https://m.edsoo.ru/ff0

€5c36
ITonsarue 06 aguabatHoM mnporecce. [lepBrlii 3ak0H bubmmorexa [IOK

67 ' 10.12 https://m.edsoo.ru/ff0
TEPMOTUHAMUKH c5efo
KomnunuecTBo TemnoTel u paboTa Kak Mepbl H3MEHEHUS Bubmorexa LIOK

68 . 11.12 https://m.edsoo.ru/ff0
BHyTpeHHEN sHepruu TJI cucteMsl c5efe
BTtopoii 3aKk0H TepMOIMHAMUKH ISl PABHOBECHBIX U bubmuoreka [JOK

69 HEpaBHOBECHBIX MpolieccoB. HeoOpaTUMOCTh MPUPOIHBIX 11.12 https://m.edsoo.ru/ff0
IIPOLECCOB 6230

but6mmoreka [IOK

70 [Ipunnune! aeiictBus Temnosbix MamuH. KIT/ 13.12 https://m.edsoo.ru/ff0

c600a

71 MaxkcumansHoe 3Hauenue KIIJI. [{ukn Kapuo 17.12 bubnuoteka [JOK
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https://m.edsoo.ru/ff0
c600a

but6mmoreka [JOK

72 Pemenue 3agau 17.12 https://m.edsoo.ru/7f
41bf72
OKOJIOTHYECKHE aCIIEKThI HCIT0Ib30BaHMUs TEIJIOBBIX bubanorexa LIOK
73 . . 18.12 https://m.edsoo.ru/ff0
nBurareneil. TernoBoe 3arps3HeHUE OKPYKAFOIICH CPEIbI 6938
bubnuoreka [JOK
74 Pemenue 3agau 18.12 https://m.edsoo.ru/ff0
€6938
. bubnuoreka [JOK
75 9606H1€HI/I€ M CHCTEMaTH3aIus 3HaHI/II/I"HO TeMe 2012 https://m.edsoo.ru/ffo
Tepmonunamuka. TermmoBble MalTUHBI
c6938
" bubnuoreka [{OK
76 KontposbHas pa60T':c1 o Teme "TepMoIMHAMHUKA. 2412 https://m.edsoo.ru/ff0
TermoBrIe MaTHEI
c6a50
but6mmoreka [JOK
77 [TapooOpa3oBanue u KoHAeHCaNus. VcnapeHne U KuTtieHue. 2412 https://m.edsoo.ru/ff0
VY aenvHas TemoTa mapoodpazoBaHus c63b6
Hacwimennsie 1 HeHaCHIICHHBIE Maphl. KauecTBeHHAs
3aBHCHMOCTH TUIOTHOCTH U JIaBJICHHS HACKHIIIEHHOTO Mapa Bbubnuorexa LIOK
78 OT TEMITEPATypHI, X HE3ABHCUMOCTh OT 00bEMa 25.12 https://m.edsoo.ru/ff0
HACBILIEHHOTO Mapa. 3aBUCUMOCTh TeMIIepaTyphbl KUIICHUS c64d8
OT JaBJICHUS B KUJIKOCTH
but6mmoreka [IOK
79 BBJJ;;;(;OC:}:: BO3/1yXa. AOCONIOTHAS U OTHOCHUTEIIbHAS 25 12 https://m.edsoo.ru/ffo
¢ c64d8
bubnunorexa LIOK
80 Pemrenne 3agau 27.12 https://m.edsoo.ru/ff0
c64d8
81 Tsépnoe teno. Kpucrammueckue u amopdHsie Tena. 10.01 bubmuoreka [IOK

AHH30TpONUSI CBOMCTB KPUCTAJIOB

https://m.edsoo.ru/ff0
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https://m.edsoo.ru/ff0c65f0

c65f0
but6mmoreka [JOK
82 [InaBnenue u KpuctauM3anus. Y qeibHas TEIoTa 1 14.01 https://m.edso0.ru/ffo
iaBienus. Cyomumarus 6708
but6mmoreka [JOK
Hedopmaruu TBEpIOTO Tena. PacTsikenue u cxarue. https://m.edsoo.ru/7f41
83 . 1 14.01
Cnur. Moayns FOnra. Ilpenen ynpyrux aedopmaruit bf72
bubnuorexa [JOK
84 TennoBoe pacMpeHue >KUIKOCTEN U TBEPIBIX TEl. 1 15.01 https://m.edsoo.ru/7f41
AHrapMOHHM3M TEIUIOBBIX KOJIEOaHUI YacTHI] BEILIECTBA ' bf72
bubnuorexa [JOK
85 [IpeobpaszoBanue 3Hepruu B (Ha30BBIX MEPEX0aax 1 15.01 E:;p;://m.edsoo.ru/?ﬂl
but6mmoreka [{OK
86 YpaBHEHHE TEIIIOBOTO OamaHca 1 17.01 https://m.edsoo.ru/ff0
€6820
bubnuoreka [IOK
87 Pemrenue 3amaq 1 21.01 https://m.edsoo.ru/ff0
€6820
[ToBepxHOCTHOE HaTsKeHUe. KanuuisipHble sBiIeHUs. bubmuorexa [IOK
88 JlaBneHue noJy MICKpPUBJIEHHOW OBEPXHOCTHIO KUIKOCTH. 1 21.01 https://m.edsoo.ru/7f
®opmyna Jlamnaca 41bf72
. bubnunorexa LIOK
89 9606H1€HI/IC U CHUCTEMAaTU3alus 3HaHUHI 110 TeMe . 1 2201 https://m.edsoo.ru/7f
ArperaTHble COCTOSIHUS BeniecTBa. Ma3oBbIe MEPEXOIbl 41bf72
" bubnuotexa [JOK
90 KonTponbhas pabota no teme ”Ar*peraTHHe COCTOSIHMS 1 1 2201 hitps://m.eds00.ru/7f
BeniecTBa. Pa3oBble MEePeX0/Ibl 41bf72

Pa3nen 4. Daexkrpoannammnka — 54 yaca
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DJIeKTpu3anus Teil U €€ MPOSBICHUS. DIICKTPUUECKUI

bubmunoreka LIOK

91 3apsn. JIBa Buaa ayiekTpuueckux 3apsaos. [IpoBoanuky, 24.01 https://m.edsoo.ru/ff0
JUDJIEKTPUKU U TOTYIPOBOAHUKHI c6hbcc
DJIEeMEHTapHBIN AIEKTPUUECKUN 3apsil. 3aKOH COXPAHEHUS Eubmiorexa LJOK

92 ' 28.01 https://m.edsoo.ru/ff0
AIEKTPUYECKOTO 3apsiaa c6bce
B3aumoneiictBue 3apsanoB. Toueunble 3apsibl. 3aKOH bubanorexa LIOK

93 ' ' 28.01 https://m.edsoo.ru/ff0
Kynona c6oed

bubnuoreka [JOK
94 Pemenue 3amau 29.01 https://m.edsoo.ru/ff0
c6eed
Onexrpuueckoe nojie. Ero aelictBue Ha 35eKTpUUECKUe Bubmorexa LOK

95 29.01 https://m.edsoo.ru/ff0
3apAibl c6df2
HanpspxéaHocTs anekTpudeckoro nodist. [TpoOHEbIit 3apsi. bubamnoreka [JOK

96 JluHMK HANPSHKEHHOCTH AIEKTPUYECKOTO OIS, 31.01 https://m.edsoo.ru/ff0
OnHOpPOAHOE IEKTPUUYECKOE T10JIE c6df2
[ToTeHIManbHOCTD ANEKTPOCTATUYECKOTO MOJsl. PasHOCTH Bubmorexa LIOK

97 ' 04.02 https://m.edsoo.ru/ff0
MTOTCHIIMAJIOB W HAIIPSDKEHUE 600
[ToTeHnmanpHas SHEPTHS 3apsAa B JICKTPOCTATHICCKOM bubmorexa [JOK

98 04.02 https://m.edsoo.ru/ff0
nosie. [ToTeHIuan 31eKTpoCTaTUYECKOTO MO 600
CBsi3b HANPSHKEHHOCTH TIOJIST M PA3HOCTH IMOTCHITHAIIOB IS bubmorexa [JOK

99 05.02 https://m.edsoo.ru/ff0
ANEKTPOCTATUYECKOTO MO 600

bubnunorexa LIOK
100 | IIpuHIMI CYNEPIIO3UIIH MIEKTPHUECKUX TOJIEeH 05.02 https://m.edsoo.ru/ff0

c6f00

but6mmoreka [IOK
101 = Pemenue 3agau 07.02 https://m.edsoo.ru/ff0

c6f00

59



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
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[Tone Toueunoro 3apsna. [lose paBHOMEPHO 3apsSIKEHHOM

but6mmoreka [JOK

102 11.02 https://m.edsoo.ru/7f
cpeper 41bf72
" but6mmoreka [JOK
[Tonie paBHOMEpPHO 3apsKeHHOro 1o 00bEMY mapa. [lone )
103 PaBHOMEPHO 3apsHKEHHONW OECKOHEUHOM MII0CKOCTH 11.02 2?8?%/ém.edsoo.ru/7f
bubnunoreka LIOK
104 HpOBOI[eHI/IKI/I B DJIGKTPOCTATUYCCKOM II0JIC. Y CIIOBUE 1202 https://m.edsoo.ru/ffo
paBHOBECHS 3aps]I0B 7018
JIMDIEeKTPUKY U TOTYIPOBOAHUKH B DJIEKTPOCTATUIECKOM BH@HOTeKa LOK
105 12.02 https://m.edsoo.ru/ff0
rnojue c7018
Kongencarop. DnekTpo€MKOCTh KOHAEHCATOPA. BH@HOTeKa LOK
106 . 14.02 https://m.edsoo.ru/ff0
DNEKTPOEMKOCTH TIOCKOTO KOHIEHCATOPa ©72¢0
bubnuoreka [JOK
107  IlapamrenbHOE COCIUHEHHUE KOHJICHCATOPOB 18.02 https://m.edsoo.ru/ff0
c72c0
bubnmorexa LIOK
108 @ TlocnemoBarenbHOE COSTMHEHNE KOHACHCATOPOB 18.02 https://m.edsoo.ru/ff0
c72c0
bubnmorexa LIOK
109 = DOuHeprus 3apsHKEHHOTO KOHJIEHCATOpa 19.02 https://m.edsoo.ru/ff0
c72c0
but6mmoreka [JOK
110 = Pemienue 3amau 19.02 https://m.edsoo.ru/ff0
c72c0
but6mmoreka [IOK
111 JIBr>keHWE 3apsKEHHOM YaCTHULIBI B OJJHOPOJHOM 21.02 https://m.edsoo.ru/7f41
SIEKTPUUECKOM TIOJIE ' bf72
bubmuoreka [JOK
112 = Pemienue 3agau 25.02 nommorexa I

https://m.edsoo.ru/7f41
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O0001IeHYE ¥ CUCTEMATU3ALM 3HAHUI IO TEME

bf72

but6mmoreka [JOK
https://m.edsoo.ru/7f41

113 " 25.02
DIIEKTPUYECKOE TOJIe bf72
bubnunoreka LIOK
114 = KourtpomnpHas paboTta o teme "DnekTpuueckoe nojue" 26.02 E;‘;p;://m.edsoo.ru/?ﬂl
bubnuoreka [IOK
115 Cuna Toka. [TocTossHHBIN TOK. Y CIIOBHSI CYIIECTBOBAHUS 26.02 https://m.edsoo.ru/7f41
MIOCTOSIHHOTO JIEKTPHUUECKOT0 TOKa ' bf72
bubnuorexa [JOK
116 = Wcrounuku Toka. Hanpspxenue u DJ1C 28.02 E’;t?pzs://m.edsoo.ru/ﬁ41
bubnmmorexa LIOK
117 3akon OMa 1t yJacTKa LEenu. DJIEKTPHUIECKOe 04.03 https://m.edsoo.ru/7f41
COTIPOTHBJIEHHE ' bf72
bubnmmorexa LIOK
118 3aBUCHUMOCTbH COTIPOTUBIICHUS OJHOPOIHOTO MPOBOJTHHKA 04.03 https://m.edsoo.ru/7f41
OT €ro JJIMHBI U TUIOIIA/IU TIOTIEPEUYHOT0 CEUSHUS ' bf72
but6mmoreka [IOK
119 = VnenbHoe conmpoTuBIEHUE BellecTBa. Pemenne 3anau 05.03 E:;p;://m.edsoo.ru/?ﬂl
190 TlocrenosatensHoe, mapaniensHoe, CMENanHoe 05.03 bubnmoreka [IOK

COCAUHCHUC ITPOBOJHUKOB
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Pacuér pa3BeTBIEHHBIX dIeKTpUUecKUX Leneu. [Ipasuna

bf72

but6mmoreka [JOK
https://m.edsoo.ru/7f41

121 Kupxroda 07.03 bf72

bubnunoreka LIOK
122 Pemenue 3agau 11.03 https://m.edsoo.ru/7f41

bf72

bubnuoreka [IOK
123 PaGora snekrpuyeckoro Toka. 3akoH J[xoymns —Jlenia 11.03 E:‘;p;:/ /m.edsoo.ru/7f41

bubnuorexa [JOK
124 Pemenue 3agau 12.03 https://m.edsoo.ru/7f41

bf72

bubnmmorexa LIOK
125 MOIHOCTB 3JIEKTPUYECKOr0 TOKA. TeraoBas MOIIHOCTD, 12.03 https://m.eds00.ru/7f41

BhbIIETIsIEMasi Ha pe3UCTOpe : bf72

bubnmmorexa LIOK
126 Pemienue 3agau 14.03 https://m.edsoo.ru/7f41

bf72

but6mmoreka [IOK
127 3/1C u BHyTpeHHEE COMPOTUBICHUE UCTOYHUKA TOKA 18.03 E;E_t?pz‘c’:/ /m.edsoo.ru/7f41

buo OK
128 = 3akon Oma st OJIHOM (3aMKHYTOM) 3JIEKTPUUECKOH 1IeTTH 18.03 nosmoteka I
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bf72

but6mmoreka [JOK
129 Pemenue 3agau 19.03 https://m.edsoo.ru/7f41
bf72
bubnunoreka LIOK
130 = MOIIHOCTh UCTOYHHKA TOKA 19.03 2:[7023:/ /m.edsoo.ru/7f41
bubnuoreka [IOK
131 KopoTtkoe 3ambikanme 21.03 https://m.edsoo.ru/7f41
bf72
bubnuorexa [JOK
132 = KoujeHcaTop B HeNH IOCTOSHHOTO TOKa 2503 2:;0251// m.eds00.ru/7f41
bubnmmorexa LIOK
133 Pemenue 3anau 2503 https://m.edsoo.ru/7f41
bf72
bubnmmorexa LIOK
134 Pemenue 3amau mo reme "[1OCTOSITHHBIN 2TIEKTPUUYECKUMA 26.03 https://m.edsoo.ru/7f41
ToK” ' bf72
but6mmoreka [IOK
135 Pemrenue 3anau no reme "[10CTOSIHHBIN 37€KTPUUYECKUNA 26.03 https://m.eds00.ru/7f41
ToK” ' bf72
" ~ (v B K
136 Pemenue 3amad mo reme "[10CTOSTHHBIN 2IIEKTPUUECKUMA 04.04 u6amotexa LIO

TOK
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bf72
but6mmoreka [JOK
137 O06o061IeHre U cucTeMaTU3als 3HaHU| TI0 TeEMe 08.04 https://m.edsoo.ru/7f41
"IToCTOSIHHBIN NEKTPUUECKUN TOK" ' bf72
bubnunoreka LIOK
138 Kontponbnas padota nmo teme "[locTossHHBIN 08.04 https://m.edsoo.ru/7f41
ANMEKTPUICCKUH TOK" ' bf72
bubnuoreka [IOK
139 DneKkTpuyecKasi MpOBOAUMOCTh Pa3JIMUHBIX BEIIECTB. 09.04 https://m.edsoo.ru/7f41
DneKTpuYecKuid ToK B MeTasuiax. CBepXIpOBOAMMOCTh ' bf72
DNEeKTPUUECKU TOK B paCTBOpPAxX M pacriaBax bubmnorexa [IOK
140 09.04 https://m.edsoo.ru/ff0
AJIEKTPOIHUTOB. 3aKoHbl Papajes s IEKTPOIIN3a c82ba
bubnmorexa LIOK
141 = Dnexrpuueckuit Tok B razax. [lnazma 11.04 https://m.edsoo.ru/ff0
c84ae
142 = Dnexktpuueckuii TOK B Bakyyme. BakyymHbIe puOOpHI 14.04
but6mmoreka [JOK
143 | Dnexrpuyeckuii TOK B HOITYIPOBOJHUKAX 15.04 https://m.edsoo.ru/ff0
c84ae
bubnmmorexa LIOK
144 ' TlomynpoBOAHHMKOBBIE TPUOOPHI 15.04 https://m.edsoo.ru/ff0
c84ae
Pa3nes 5. ®usnyeckuii npakTuKyM — 16 yacos
Quzuueckuii npakmuxkym no meme "Hzmepenue cunvl bubnuotexa [JOK
145 146  'MOKA U HANPAdICENUS 6 Yeni NOCMOAHHO20 MOKA np 16.04 https://m.edsoo.ru/7f41

NOMOWU AHANO208bIX U YUDPOBIX UIMEPUNENbHBIX
npubopos"

bf72
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Quszuueckuil npakmuxym no meme "Hzmeperue

bubnunoreka LIOK
https://m.edsoo.ru/7f41

147, 148  yckopenus npu npsamosuHeuHoM pagHOYCKOPEHHOM 2 18.04
08UdICEHUU NO HAKIIOHHOU naockocmu” bf72
. " but6mmoreka [JOK
DQusuueckuil npakmuxym no meme "Onpedenenue httos://m.ed a1
149,150  yckopenust c60600H020 naoenus (memooom 2 22.04 ttps://m.edsoo.ru
nadarowezo yuiunopa)" bf72
Qu3zuueckuil npaxmuxym no meme "Hccnedosanue 5“61'1/1//10“5(31 HO/I;f41
151, 152  3asucumocmu cun ynpyeocmu, 803HUKAIOWUX 8 2 23.04 UpS://M.eds00.1u
npysicune u peauHo8om oopasye, om ux oegpopmayuu” bf72
Quzuueckuii npakmuxym no meme "Hccneoosanue ]EH&_I/I//IOTe;(a HO/I;f41
153,154  3axoma coxpamerusi NOAHOU MEXAHUUECKOU SHePeUlU 2 25.04 Ltps://m.edsoo.ru
mena, 08UNCYWe20Cs 20PU3OHMANbHO" bf72
bubnmmorexa LIOK
155. 156 Quszuueckuii npakmuxym no meme "H3zyuenue saenenus 2 2904 https://m.edsoo.ru/7f41
’ menioobmena" ' bf72
but6mmoreka [JOK
157 158 DQusuueckuii npakmuxym no meme "Hccneoosanue 2 30.04 https://m.eds00.ru/7f41
' CMEUAHHO20 COeOUHeHUsL pe3ucmopos” ' bf72
. " bubnuoreka [IOK
Qusuueckuii npakmuxym no meme "Chsimue 6onvm- N ta
159, 160 = ammneproil xapakmepucmuxu no1YNPOEOOHUKOBO2O 2 02.05 tps://m.eds00.ru
ouooa” bf72
Pe3epBHoe Bpemsi — 10 yacoB
161 PesepBubIil ypok. O6001IeHIE U CHCTeMaTH3allus 3HAHUH 1 13.05 bu6muorexa [IOK

o teme "Kunematnka"
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PesepBHeIil ypok. O000IICHHE U CUCTEMATHU3AIHS 3HAHHIMA

bf72

but6mmoreka [JOK
https://m.edsoo.ru/7f41

162 13.05
mo Teme «JlnHaMuKa bf72
bubnunoreka LIOK
163 PesepBHblil ypok. O60011eHNE U CUCTeMaTHU3als 3HAHUH 14.05 https://m.edsoo.ru/7f41
o teme "Craruka TBepaoro tejia" ' bf72
bubnuoreka [IOK
164 PezepBHblit ypok. O000IIeHNE B CUCTEMAaTH3AIHS 3HAHU I 14.05 https://m.edsoo.ru/7f41
1o TemMe "3aKOHbI COXpaHEHUsI B MEXaHUKe" ' bf72
bubnuorexa [JOK
165 PezepBHblil ypok. O60011€HNE U CUCTEMAaTH3alMsl 3HAHU I 16.05 https://m.edsoo.ru/7f41
1o Teme "OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON Teoprun"” ' bf72
bubnmmorexa LIOK
166 PesepBHblil ypok. O60011I€HNE U CUCTEMaTHU3alHsl 3HAaHUH 20.05 https://m.edsoo.ru/7f41
o teme "Tepmonunamuka. TennoBbie MalIuHbL" ' bf72
. . bubnmnorexa [JOK
PezepBHblil ypok. O00011I€HNE U CUCTeMaTH3alMsl 3HAHU I hitos-//m.ed 17541
167 = mo Teme "ArperatHbie COCTOSIHUS BenecTBa. Pa3oBbIe 20.05 tps://m.edsoo.ru
nepexonpl” bf72
but6mmoreka [IOK
168 PezepBHblil ypok. O6001IeHNE U cCUCTeMaTH3alHs 3HAHU I 2105 https://m.edsoo.ru/7f41
o Teme "DiekTpryeckoe moJe" ' bf72
169  Pesepsuniii ypox. OGo6menne u cucTemMaTHsams sHanmit 21.05 bubnnoreka IIOK

110 TeMe "[1oCTOSAHHBIN 2IeKTpUUECKNd TOK"
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bf72

but6mmoreka [JOK
170 Pe3zepBHblit ypok. O0001I€HNE U cUCTEMATH3AIMs] 3HAHUH 1 23.05 https://m.edsoo.ru/7f41
1o TeMe «TOKHU B pa3iMuHbIX Cpeax» ' bf72
Obuee Kouuecmeo uacoe no npozpamme 170 9 16

IHoypouHoe muIaHupoBaHue
11 knacc

aTa u3y4YeHHUs
KosinyecTBo 4acos A ¥ DneRTpoHHbIE
Ne Tema VDoKa ungposbie
n/n P B Konrpoib-  pyyapryyec-  Iltan dakr o0pasoBaTebHbIC
cero HbIE
paGoTEI KHe padoThl pecypcol
Paznea 1. DiexkTpoamnamuka
but6mmoreka [JOK
1 B3aumonencTBue NoCTOSIHHBIX MarHUTOB U IIPOBOJIHUKOB C 1 02.09 https://m.eds00.ru/ffOc
ToKOM. MarnutHoe noje. ['unoreza Amnepa 6bcc
bubnunorexa LIOK
5 Bekrop maruntHON nHAYKIMK. [IpyHIMN cynepno3nnnu 1 03.09 https://m.edsoo.ru/ffoc
MArHUTHBIX MoJjied. JIMHUKM MarHUTHON MHIYKIIMHU 6bce
bubmuoreka [JOK
3 MarauTtHoe nose NpoBoAHMKA ¢ TOKOM. OmbIT Dpcreaa 1 03.09 1

https://m.edsoo.ru/ffOc
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6bcc

but6mmoreka [JOK
4 Cuna Amiiepa, € HarpasIeHHE ¥ MOAYJIb 06.09 23053// m.edsoo.ru/ff0c
cc
bubnunoreka LIOK
5 Pemenue 3amau 06.09 https://m.edsoo.ru/ffOc
Bbcc
bubnuoreka [IOK
6 [Ipumenenue 3akoHa Amriepa. IIEKTPOU3MEPUTEIHHBIC 09.09 https://m.edso0.ru/ffoc
prOOpPHI 6bce
bubnuorexa [JOK
7 Cuna JlopeHua, e€ HanpaBieHHe U MOAYJIb. JIBUxkeHuE 10.09 https://m.edsoo.ru/foc
3apsKEHHON YacTHUIbl B OHOPOJAHOM MAarHUTHOM I0OJIE 6bcc
bubnmmorexa LIOK
8 Pemenue 3amau 10.09 https://m.edsoo.ru/ffOc
Bbcc
bubnmmorexa LIOK
9 Pa6ota cuibl JlopeHiia 13.09 https://m.edsoo.ru/ffOc
Bbcc
but6mmoreka [IOK
10 Pemenue 3amau 13.09 https://m.edsoo.ru/ffOc
Bbcc
11 MarunuTHoe nose B BeuecTse. DeppoMarHeTuky, napa- u 16.09 bubnuorexa [IOK

JnaMaroCTukKu

https://m.edsoo.ru/ffOc
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6bcc

but6mmoreka [JOK
12 OcHoBHbIE cBOIiCcTBa (heppomMarueTukoB. [Ipumenenue 17.09 https://m.edsoo.ru/ffOc
(beppoMarHeTHKOB 6bcc
bubnunoreka LIOK
13 Pewenue 3amad no reme "MarautHoe nose" 17.09 gt)tps://m.edsoo.ru/ffOc
cc
bubnuoreka [IOK
14 Pemenue 3amau mo reme "MaraurtHoe 1oie" 20.09 EEDS:/ /m.edsoo.ru/ff0c
cc
bubnuorexa [JOK
15 SIBJieHUE AIEKTPOMArHUTHOM MHIYyKIMU. [I0TOK BeKTOpa 20.09 https://m.edsoo.ru/ffOc
MarHMUTHON MHTYKITUU Bbcc
bubnmmorexa LIOK
16 DIIC wEyEmH 2309 https://m.edsoo.ru/ffOc
6bcc
bubnmmorexa LIOK
17 3aKOH 3JIEKTPOMAarHUTHOM HHAYKIMH Papases 24.09 gt)tps://m.edsoo.ru/ffOC
cc
but6mmoreka [IOK
18 Buxpesoe anexkrpuueckoe nozue. Toku Oyko 24.09 EEIDS:/ /m.eds00.ru/ff0c
cc
19 O/1C uHAYKIMY B IBUKYLIUXCS TPOBOAHUKAX 27.09 bubmmorexa LIOK
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6bcc

but6mmoreka [JOK
20 Permene 3a1a4 27.09 ggps://m.edsoo.ru/ffOc
cC
bubnunoreka LIOK
21 Tpasmwio Jenmna 30.09 gt)tps://m.edsoo.ru/ffOc
cC
bubnuoreka [IOK
99 NunyktuBHOCTh. KaTyiika MHIYKTUBHOCTH B IIETIH 01.10 https://m.edso0.ru/ffOc
MMOCTOSTHHOTO TOKa ' 6bcc
bubnuorexa [JOK
23 Asnenue camonnaykuuu. C caMouHyKuuu 01.10 EEDS:/ /m.edsoo.ru/ff0c
cC
bubnmmorexa LIOK
24 OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM. 04.10 https://m.edsoo.ru/ffOc
DneKTpOMarHuTHOE 1oJIe ' Bbcc
bubnmmorexa LIOK
o5 Permenne 3a1a4 04.10 gt)tps://m.edsoo.ru/ffOc
cC
but6mmoreka [IOK
26 O0001IeHre ¥ cCUCTEMATH3AIMs 3HAHUH 110 TEME 07.10 https://m.edsoo.ru/ffOc
"OnexTpoauHamuka' ' Bbcc
27 KonTtponsHas pabora no reme "DnekTpoanHamMuka” 08.10 buomrorexa LIOK
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Pazgen 2. Kojie6anusi 1 BOJIHBI

6bcc

KoneobarensHas cucrema. CBOOOAHBIE KOJIEOAHUS.

bubmunoreka LIOK
https://m.edsoo.ru/ffOc

28 08.10
I"apMoHunUeckue KojacOaHus 33e6
bubnuoreka [JOK
29 Kunemarnueckoe ¥ JUHAMHYECKOE OIIMCAHUE 11.10 https://m.edsoo.ru/ffoc
KoJIeOaTebHBIX JBHKCHUIN 33e6
DHepreTHyecKoe omrucanue. BeIBOI JMHAMHYECKOTO bubmorexa [IOK
30 OTIMCaHMsI TADMOHUYECKHUX KOJICOAHUH U3 HX 11.10 https://m.edso0.ru/ff0c
HHEPreTUUYECKOT0 U KHHEMATHIECKOTO OITUCAHHUS 53e6
but6mmoreka [JOK
31 Awmmuiutyna u ¢a3za konedaHui 14.10 https://m.edso0.ru/ff0c
33e6
IMeprox u yacrora kosebanuii. [leproa MamsIx CBOOOIHBIX But6mmorexa [HOK
32 KoJIe0aHuil MaTeMaTHYecKoro MasTHuKa. [lepuo 15.10 https://m.edsoo.ru/ff0c
CBOOOIHBIX KOJI€OaHHH PYKUHHOTO MasTHHUKA 33¢e6
but6mmoreka [JOK
33 3aryxatoniue Koyiebanus. BeiHyX/1eHHbIC KOJICOaHusI. 1510 https://m.edso0o.ru/ffoc
Pe3onanc 33e6
bubnunorexa LIOK
34 ABTOKONCOAHMS 18.10 https://m.edsoo.ru/ff0c
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bubnunoreka LIOK
https://m.edsoo.ru/ffOc

35 Pemenue 3amau 18.10
33e6
but6mmoreka [JOK
36 VYpok-koHpepenus "MexaHn4YecKrue KojaeOaHus B 2110 https://m.edsoo.ru/ffOc
MY3bIKAJIbHBIX HHCTpYMEHTax" ' 33e6
bubnuoreka [IOK
37 O0001enre 1 cucTeEMaTH3aMs 3HAHUH 110 TEME 99 10 https://m.edsoo.ru/ffOc
"Mexannyeckue kojieoanus" ' 33e6
bubnuoreka [JOK
38 OnexkrpoMarHuTHele Konebanus. KonebareabHblil KOHTYD 22.10 ggp;’:/ /m.edso0.ru/ffOc
e
®opmyina Tomcona. CBs3b aMIIIUTY Il 3apsiia Bubmnorexa HOK
39 KOHJIEHCATOpa C aMIUTUTY/I0H CHITbI TOKa B KOJIeOaTeIbHOM 25.10 hitps://m.eds00.ru/ff0c
KOHTYpE 33¢6
but6mmoreka [JOK
40 3aKOH COXpaHEHHs SHEPTUHU B UACATHLHOM KOoJebaTeTbHOM 2510 https://m.edsoo.ru/ffOc
KOHTYpe ' 33e6
bubnmmorexa LIOK
a1 3aTyxa10H1He J3JIEKTPOMarHuTHBIE KOJIeOaHUS. 05.11 https://m.edsoo.ru/ffOc
BoinykeHHbBIE 3JIEKTPOMarHUTHBIE KOJIeOaHHs ' 33e6
but6mmoreka [IOK
42 [IepemenHsblii TOK. Pe3ucTop u KOHAEHCATOP B LENH 0511 https://m.edsoo.ru/ffOc

MEPEMECHHOT'O TOKaA

33e6
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bubnunoreka LIOK
https://m.edsoo.ru/ffOc

43 Karyiika HHIYKTUBHOCTH B LIETIH MIEPEMEHHOIO TOKA 08.11 3306
e
but6mmoreka [JOK
44 3akon OMa /ISl SNIEKTPHYECKOH LEeMH TIepeMEHHOr0 TOKa 08.11 ggpg:/ /m.edso0.ru/ff0c
e
bubnuoreka [IOK
45 MOIIHOCTh MEPEMEHHOTO TOKA. AMIUTUTYIHOE U 1111 https://m.edsoo.ru/ffoc
JICUCTBYIOIIEE 3HAUCHUE CHIIBI TOKA U HAMPSKCHUS 33e6
bubnuoreka [JOK
46 Pe3onaHC B 2JIeKTpHYECKON LIEeTIH 12.11 https://m.edsoo.ru/ff0c
33e6
bubnmmorexa LIOK
47 Pemenne 3axaq 12.11 https://m.edsoo.ru/ffOc
33e6
but6mmoreka [JOK
48 Wneansubrif Tpanchopmatop. [IpousBoactso, nepenaya u 1511 https://m.edsoo.ru/ffoc
noTpedieHne ICKTPUUECKON SHEPTUU 33e6
DKOJIOTMYECKHUE PUCKH TIPU MIPOU3BOJICTBE Bubsmorexa [IOK
49 31eKkTposHeprun. KymbTypa ncrnomnbs3oBanus 15.11 https://m.edsoo.ru/ff0c
AJIEKTPOIHEPTHH B IIOBCETHEBHOMN KU3HU 33e6
but6mmoreka [IOK
50 Pelrtenue 3a1a4 18.11 https://m.edsoo.ru/ffOc

33e6
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bubnunoreka LIOK
https://m.edsoo.ru/ffOc

51 Pemenue 3amau 19.11
33e6
but6mmoreka [JOK
59 O060011IeHrEe U CUCTEMATU3al|sl 3HAHHUH 110 TeME 1911 https://m.edsoo.ru/ffoc
"DNeKTpOMarHuTHbIE Kosebanus" ' 33e6
bubnuoreka [IOK
53 MexaHndecKre BOJIHBI. XapaKTePUCTUKA MEXaHHIECKUX 2211 https://m.edsoo.ru/ffoc
BOJIH ' 3508
bubnuoreka [JOK
54 CBoliCTBa MEXaHUYECKHX BOJIH 22.11 https://m.edsoo.ru/ff0c
3508
bubnmmorexa LIOK
55 3Byk. XapaKTepHCTHKH 3ByKa 25.11 https://m.edsoo.ru/ff0c
3508
but6mmoreka [JOK
56 Nudpaszsyk u ynprpassyk. lllymoBoe 3arpsisHeHrE 26.11 https://m.edsoo.ru/ffoc
OKpY>Karollen cpeibl 3508
bubnmmorexa LIOK
57 Pemmenue 3a1au 26.11 https://m.edsoo.ru/ffOc
3508
but6mmoreka [IOK
58 DNeKTpOMarHuTHEIE BOJIHBL. M3mydyeHne 2011 https://m.edso0.ru/ffoc

QJICKTPOMATrHUTHBIX BOJIH

3508
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DHeprus JIEKTPOMarHuTHbIX BOJIH. CBOMCTBA

bubnunoreka LIOK
https://m.edsoo.ru/ffOc

59 29.11
DJIEKTPOMATrHUTHBIX BOIH 3508
but6mmoreka [JOK
60 [IIxana snekTpoMarHuTHBIX BOJIH. [IpumeneHue 02.12 https://m.edsoo.ru/ffOc
3JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY ' 3508
bubnuoreka [IOK
61 [TpuHIMIIBI paAOCBA3U U TeneBuacHuA. Paaronokamus. 03.12 https://m.edso00.ru/ffOc
DIEeKTPOMarHuTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpebl ' 3508
bubnuoreka [JOK
62 Kontponbnas padota nmo teme "Kosebanus u BOJIHBI" 03.12 228;/ /m.edsoo.ru/ff0c
bubnmmorexa LIOK
63 CBeT. 3aKOH NPSIMOJIMHEHHOTO pacpoCTpaHEHHs CBETa 06.12 22;)3://m.edsoo.ru/ff00
but6mmoreka [JOK
64 Pemrenue 3a1au Ha npyUMEHEHUE 3aKOHA MPAMOJIMHEHHOTO 06.12 https://m.edsoo.ru/ffOc
pacrpocTpaHEeHHs CBETa ' 3620
bubnmmorexa LIOK
65 OTtpaxenne ceta. [Lmockoe 3epkaio. Chepuueckoe 09.12 https://m.edsoo.ru/ffOc
3epKajo ' 3620
[Ipenominenue cBeta. AGCONIOTHBIN U OTHOCUTEIIBHBIN bubnuotexa [JOK
66 rokasarensb npenomieHus. [loaHoe BHyTpeHHEee 101 https://m.edsoo.ru/ffOc

oTtpaxkeHue. [IpenenpHbIN yroi MoJIHOro BHYTPEHHETO
OTpaKEHUs
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Pemenne 3a1a4 Ha IPUMCHCHHUEC 3aKOHOB OTPAXCHUA U

bubnunoreka LIOK
https://m.edsoo.ru/ffOc

67 10.12
IPEJIOMIIEHHUS CBETA 3620
but6mmoreka [JOK
68 Xon nyueit B mpusme. Jucnepcus ceeta. CiioxHbINA COCTaB 13.12 https://m.edsoo.ru/ffOc
Ocnoro ceera. LIser ' 3620
bubnuoreka [IOK
69 JInn3el. ®OKYCHOE PACCTOSHUE M ONTHYECKAsk CHJIA JIMH3bI 13.12 ggrz)(s)://m.edsoo.ru/ ffoc
bubnuoreka [JOK
70 [TocTpoenue n300pakeHH B TMH3aX U UX CUCTEMAaX. 16.12 https://m.edsoo.ru/ffOc
YBenuueHue JINH3bI ' 3620
bubnmmorexa LIOK
7 Pemrenue 3amau Ha mocTpoeHUEe U300pAKEHHH, 1712 https://m.edsoo.ru/ff0c
II0JIYYaeMBIX C IIOMOILBIO JINH3 ' 3620
but6mmoreka [JOK
72 I'ma3 kak ontudeckasi cucteMa 17.12 hitps://m.edsoo.ru/ff0c
3620
bubnmmorexa LIOK
73 Pemenue 3amau. [Ipenensr npuMeHUMOCTH 20.12 https://m.edsoo.ru/ffOc
r€OMETPUYECKON ONTUKH ' 3620
but6mmoreka [IOK
74 CKOpOCTh CBETA U METO/IBI €€ H3MEPEHUSI 20.12 hitps://m.edsoo.u/fi0c

3620

76



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620

bubnunoreka LIOK
https://m.edsoo.ru/ffOc

75 UCIIepCHsl CBETa 23.12
: ’ 3620
but6mmoreka [JOK
76 Wurepdepeniius cBera 24.12 https://m.edsoo.ru/ffOc
3620
bubnuoreka [IOK
77 KorepenTHbie HCTOYHUKHU. Y CIOBUS HAOIIOACHUS T https://m.eds00.ru/ffoc
MaKCMMyMOB 1 MUHUMYMOB ' 3620
bubnuoreka [JOK
78 Pemenne 3anau 2712 https://m.edsoo.ru/ffOc
3620
bubnmmorexa LIOK
79 [Mpumenenue uHTEPHEPEHITNN 2712 https://m.edsoo.ru/ffOc
3620
but6mmoreka [JOK
80 Judpakuus cBeta 10.01 https://m.edsoo.ru/ffOc
3620
bubnmmorexa LIOK
81 Judpakuronnas pemérka. Y cioBre HaOII0ICHUS TIIaBHBIX 10.01 https://m.eds00.ru/ffoc
MaKCUMYyMOB ' 3620
but6mmoreka [IOK
82 Perrenue 3amau 13.01 https://m.edsoo.ru/ffOc

3620
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bubnunoreka LIOK
https://m.edsoo.ru/ffOc

83 [TonepednocTh cBeTOBBIX BOJH. [Tossipu3arus cBera 1 14.01 2620
but6mmoreka [JOK
84 Pelnenne 3a1au 1 14.01 https://m.edsoo.ru/ffOc
3620
bubnuoreka [IOK
85 CBeToBbI€ ABJICHUS B IPUPOJIE 1 17.01 hitps://m.edsoo.ru/ff0c
3620
bubnuoreka [JOK
86 O60061enre u cucreMaTu3anus 3HaHui mo teme "Onruka” 1 17.01 22;3/ /m.edsoo.ru/ff0c
bubnmmorexa LIOK
87 KonTponsHas pa6oTa o Teme «ONTHKa» 1 1 20.01 2253/ /m.edsoo.ru/ff0c
Pa3nea 3. OcHOBBI cIeIMAJILHOM TEOPHH OTHOCUTEIbHOCTH
but6mmoreka [JOK
88 ['panuIbl MPUMEHUMOCTH KJIACCUYECKON MEXaHUKHU. 1 21.01 https://m.edsoo.ru/ffoc
3aKOHBI JIEKTPOIMHAMUKHY U TIPUHITUTT OTHOCHTEITHFHOCTH 3be8
bubnunorexa LIOK
89 [TocTynaTsl crienuanTbHONW TEOPHHA OTHOCUTEIILHOCTH 1 21.01 ggp;:/ /m.edsoo.ru/ff0c
[S]0]cte)
90 [IpocTpancTBeHHO-BpeMeHHOI nHTepBai. [IpeobpazoBanus 1 24,01 bubmuoreka [JOK

Jlopenna. YcnoBue npuanHHOCTH. OTHOCUTETLHOCTh
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OOTHOBPECMCHHOCTH. 3amMmemicHne BPCMCHHU U COKpalICHUC

3be8

JUTUHBI

but6mmoreka [JOK
91 OHeprus U UMIYJIbC PENSITUBUCTCKON YaCTULIbI 1 24.01 ggpg:/ /m.edsoo.ru/ff0c

e

bubnunoreka LIOK

92 CBs3b Macchl C 3HEPrUel U UMITYJIbCOM PEIITUBUCTCKON 1 2701 https://m.eds00.ru/ffOc
YaCTHUIIbl. DHEPTHS TTOKOS ' 3be8
Paznen 4. KBanroBasi pusuka
bubnuoreka [JOK
93 PaBHOBecHOE TEIIOBOE U3ITyUCHUE 1 28.01 https://m.edsoo.ru/ff0
€3620

bubnuoreka [IOK
94 3akoH cMelieHus Buna 1 28.01 https://m.edsoo.ru/ff0c

6938

but6mmoreka [JOK
95 I'mnore3a M. [Inanka o kBaHTax. ®OTOHBI 1 31.01 232;/ /m.edso0.ru/ff0c

bubmmorexa LIOK
96 DHeprust ¥ UMITYIIbC POTOHA 1 31.01 https://m.edsoo.ru/ff0c

6938

but6mmoreka [IOK
97 ®oroadpdexr. OnbiTel A. I'. CTonerosa. 3akoHbI 1 03.02 https://m.edsoo.ru/ffoc

dotorddexra ' 6938

98 VYpaBuenue Diinmreitna s poroaddexra. "Kpacnas 1 04.02 bubnuoreka [JOK
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rpannna” potorddexra

https://m.edsoo.ru/ffOc
6938

bubnunoreka LIOK
99 Jasnenue cera. Onbitel I1. H. JleGenena 04.02 gg;’;/ /m.edsoo.ru/ff0c
but6mmoreka [JOK
100 BoJiHOBBIC CBOMCTBA YaCTHIL 07.02 https://m.edsoo.ru/ffOc
6938
bubnuorexa [JOK
101 Bounnbl ne bpoiind. [{nuna BosiHbl 1e bpoins u pasmepsl 07.02 https://m.edsoo.ru/foc
00JIaCTH JIOKATU3AIMH JIBIKYIICHCS YaCTUIIBI 6938
bubnuoreka [IOK
102 KoprycKyIspHO-BOJHOBOM Ayau3M 10.02 232;/ /m.edsoo.ru/ff0c
but6mmoreka [{OK
103 JInpakiys 371eKTPOHOB Ha KPUCTAILIAX 11.02 ggggi// m.edsoo.ru/ffOc
bubnmmorexa LIOK
104 Crnenuduka n3mMepennii B Mukpomupe. COOTHOIICHUS 1100 https://m.edsoo.ru/ffoc
Heonpenenéunoctei [ eiizendepra 6938
but6mmoreka [IOK
105 Peruenue rpaduyecknx 3anayq 14.02 https://m.edsoo.ru/ffc
6938
106 Pemenue pacuéTHBIX 33124 14.02 bu6mmoreka [JOK
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Kontponbnas padota mo temam: "OcHoBel CTO",

https://m.edsoo.ru/ffOc
6938

bubnunoreka LIOK
https://m.edsoo.ru/ffOc

107 . 17.02
"KopnyckynsipHO-BOJIHOBOM Ayanu3m" 6938
but6mmoreka [JOK
108 OmBITHI 10 UCCIENOBAaHUIO CTPOEHHs aToMa. [InanerapHas 18.02 https://m.edso0.ru/ffoc
Moienb atoma Pesepdopaa ' 7018
bubnuorexa [JOK
109 Toctynars Bopa 18.02 https://m.edsoo.ru/ffOc
7018
bubnuoreka [IOK
BOJOpOJIA 7018
but6mmoreka [{OK
111 CrioHTaHHOE U BBIHYKIEHHOE U3IyYEHHE CBETA 21.02 :g;’;/ /m.edso0.ru/ff0c
bubnmmorexa LIOK
112 Tazep 2402 https://m.edsoo.ru/ffOc
7018
but6mmoreka [IOK
113 Hyknonnas moznens siapa I'elizenbepra-HBanenko. 3apsan n 25 02 https://m.edso0.ru/ffoc
MaccoBoe yucio sapa. M3otomnsl. PaanoakTuBHOCTH ' 7018
114 3aKoH paJiM0aKTUBHOTO pacnajaa. CBoicTBa 25.02 bu6muoreka [JOK
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MOHU3UPYIOLIETrO U3JIy4eHUs. BiausHue paiuoakTUBHOCTH
Ha )KUBBIE OpraHu3Msl. Jlo3umerpus

DHeprust CBA3M HYKIIOHOB B sizipe. SnepHbie cuibl. Jledext
Macchl A1pa. S aepHsle peakuuy. SIiepHble peakTophI.

https://m.edsoo.ru/ffOc
7018

bubnunoreka LIOK
https://m.edsoo.ru/ffOc

115 1 28.02
[IpoGaeMsl yIpaBaseMoro TEPMOSIEPHOIO CHHTE3A. 7018
DKOJIOTHYECKHE aCMeKThl Pa3BUTHUS AJIEPHOM SHEPTETUKU
Meroasl perucTpanyy U UCCIEI0BAHNS JIEMEHTAPHBIX Bbu6mmoteka [JOK
116 yactul. yHnaMeHTaIbHbIe B3aUMOJAEHCTBHS. baproHBI, 1 28.02 https://m.edsoo.ru/ffOc
Me30HBI U J1enToHbl. [Ipencrasnenue o CrangapTHOR ' 7018
Mozenu. KBapk-riarooHHas MOJIeTb aIpOHOB
®usuka 3a npegenamu CrangapTaoi Moaenu. TéMHas bubmmorexa [IOK
117 Marepus U TéMHas sHeprus. EnuHcTBo husnveckoit 1 03.03 hitps://m.edsoo.ru/ff0c
KapTUHBI MUPa 7018
Pa3nest S. DiieMeHTBI ACTPOHOMMH U ACTOPU3UKH
bubnmmorexa LIOK
118 Oransl pa3BUTHS aCTPOHOMHUU. 3HaYEHHE aCTPOHOMUHU 1 04.03 https://m.edso0.ru/ff0c
7018
[TpruMeHNMOCTb 3aKOHOB (PU3UKH [UI1 OOBSICHEHUS bubmmorexa LIOK
119 MPUPOIBI KOCMUUECKUX 00BEKTOB. MeToIblI 1 04.03 https://m.edsoo.ru/ff0
ACTPOHOMHUYECKUX UCCIENOBAHUI 6938
but6mmoreka [IOK
120 CoBpeMeHHbIE ONITHYECKHE TEJIECKOIIbI, paAHOTEIECKOIIbI, 1 07.03 https://m.eds00.ru/ff0c
BHeaTMoc(epHasi aCTpPOHOMUS 6938
121 Bun 3Bé3aHoro Heba. Co3Be3ausi, spKkue 3BE3/bI, MIIaHETHI, 1 07.03 bubnunorexa LIOK

X BUAUMOC IBUIKCHUC
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6938

but6mmoreka [JOK
122 Conneunas cucreMa. Cosnue. CoslHedHast aKTUBHOCTb. 10.03 https://m.edsoo.ru/ffoc
Ucrounuk sneprun CoJiHLA U 3BE3]T 6938
bubnunoreka LIOK
123 3BE3/1bI, KX OCHOBHBIE XapaKTEepPUCTUKU. Jlnarpamma 11.03 https://m.edso0.ru/ff0c
"CreKTpajJbHbIA KJIacC — CBETUMOCTh" 6938
bubnuoreka [IOK
124 3Be3/1bI TJIABHOM MOCIIEI0BATEIIHHOCTH 11.03 gg;);/ /m.edsoo.ru/ff0c
BryTpennee crpoenue 38&31. COBpeMeHHBIE Bubsmorexa LIOK
125 MPEICTABJICHUS O IPOUCXOKICHUH U dBOToMH CoJTHIA U 14.03 https://m.edsoo.ru/ff0c
3BE31. DTalbl )KU3HU 3BE3] 5938
bubnmmorexa LIOK
126 Mneunsii [1yte — Hama I'anakTuka. THIIBI ranakTHK. 14.03 https://m.edsoo.ru/ff0c
UEpHble ABIPHI B sIpax rajJakTUK 6938
197 Bcenennas. Pacupenne Beenennoit. 3akon Xa60:ma. 17.03 E’[I'/[Ir?sj?/y/lr?:;(::)(])_.[roulllff 0
Teopus bosbioro B3peiBa. PenukroBoe usnydueHue 6938
bubnmnoreka LIOK
128 Macmra6Has ctpykTypa Beenennoii. Meraramaktika 18.03 gggzl /m.edso0.ru/ff0c
129 Hepewménnpie mpo6iieMbl aCTPOHOMUUT 18.03 Bubmmorera [IOK
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Pazgen 6. ®usnyecknii NPaAKTUKYM

6938

Qu3zuueckuii npaxmuxym no meme "Onpedenenue

bubmunoreka LIOK

130, . :
131 MA2HUMHOU UHOYKYUU HA OCHOBE U3MEPEHUS CUNbL 21.03 hittps://m.edso0.ru/ff0c
Amnepa" bbec
bubnuoreka [JOK
132, Qu3zuueckuii npaxmuxkym no meme "Hccnedosanue sgnenus 94.03 https://m.edsoo.ru/ffoc
133 INEKMPOMASHUMHOU UHOYKYuU" ' 6bcc
bubnuoreka [{OK
134, Quzuueckuii npakmuxkym no meme "Hzmepenue nepuooa 2503 https://m.edsoo.ru/ffOc
135 C80000HBIX KOICOAHUT HUMSHO20 MASIMHUKA'" ' Bbcc
but6mmoreka [JOK
136, Qu3zuyeckuii npaxmuxym no meme "Hzyuenue napamempos 04.04 https://m.edsoo.ru/ffoc
137 36YK080U 601HbL" ' 6bcc
bubnmmorexa LIOK
138, Quzuueckuii npakmuxym no meme "Hccneoosanue 07.04 https://m.edso0.ru/ffOc
139 3a8ucumocmu poKyCHo20 paccmosiHus om eeujecmea’” ' Bbcc
Quzuueckuii npakmuxym no meme "Onpedenenue bubnuoteka [JOK
140, UMRYIbCA U DHEPSUU PETAMUBUCCKUX Yacmuy (no 08.04 https://m.edsoo.ru/ffOc
141 omoepagusam mpexos 3apsAdceHHbIX Yacmuy 6 ' 6bcc
MaeHumuom none)"
but6mmoreka [IOK
142, Quzuueckuit npakmuxym no "Hccnedosanue 3asucumocmu 11.04 https://m.eds00.ru/ffOc
143 CUTIbI MOKA Yepe3 c8emoouood om Hanpsiicerus" ' Bbcc
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Qu3zuueckuil npaxmuxym no meme "Habnrooenust
38630H020 HeOA HEBOOPYIHCEHHBIM 2N1A30M OISl ONPEOeNeHUs.

bubnunoreka LIOK
https://m.edsoo.ru/ffOc

ijg' NOJI0JICEHUSI HeOECHBIX 00BEKMO8 HA KOHKPEMHYI0 Oam): 14.04 6bcc

ocHogmbie co3se30usn CesepHozo nonyuwapus u spKue

36¢30b1"

Paznen 7. O6001aomee noBTopeHue

O06o001eHre 1 cucTeMaTu3aius 3Hanuil. Poib Gusuku u But6morexa LHOK
146 ACTPOHOMHUU B DKOHOMHUYECKOM, TEXHOJIOTHYECKOM, 18.04 https:/m.edsoo.ru/7f41

COLIMAJILHOW U 3THUUYECKOH cepax NesTeNbHOCTH YeloBeKa bf72

O6o0IeHre 1 cucTeMaTu3alys 3HaHui. Poiib 1 MecTo But6morexa [HOK
147 (GU3MKK ¥ aCTPOHOMHUH B COBPEMEHHOI Hay4YHON KapTHHE 21.04 https://m.eds00.ru/7f41

Mupa bi72

O06o01IeHre U cucTeMaTU3aus 3HaHui. Polb pu3ndeckoit bubmmoreka [JOK

Teopuu B GOPMHUPOBAHUH MPEJCTABICHUN 0 PU3NUECKON https://m.edsoo.ru/7f41
148 KapTUHE MHMpa, MECTO (PU3NYECKON KapTUHBI MUDPA B 22.04 bf72

o011eM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX

MPEACTABJICHUI O IPUPOIE

but6mmoreka [JOK

149 O06o0061eHre U cucTeMaTu3alus 3HaHu| TI0 TeMe 22 04 https://m.eds0o.ru/7fA1

"Kunemartuka" bf72

bubnunorexa LIOK

150 O06001eHre U cucTeMaTr3aIs 3HaHUI 110 TeEMe 25 04 https://m.eds00.ru/7f41

"KunemaTtuka" bf72
151 O06001eHre 1 cucTeMaTr3aIs 3HaHUI 110 TeEMe 25 04 bubnuotexa [JOK

"Tunamuka"

https://m.edsoo.ru/7f41
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0O06001IeHYEe ¥ cucTeMaTu3anud 3Hanuil no teme "Crartuka

bf72

but6mmoreka [JOK
https://m.edsoo.ru/7f41

152 " 28.04
TBEPAOIO Tena bf72
bubnunoreka LIOK
153 O0001IeHre 1 cucTeMaTU3alus 3HaHUI 10 TeEME "3aKOHBI 29.04 https://m.edsoo.ru/7f41
COXpaHEHUs B MeXaHUKe" bf72
bubnuoreka [IOK
154 O06o01IeHre U cucTeMaTu3alys 3HaHui 1mo Teme "OCHOBBI 99.04 https://m.eds00.ru/7f41
MOJIEKYJISIPHO-KUHETUUECKON TeOpru" bf72
bubnuorexa [JOK
155 O06o001IeHre U CHCTEMAaTH3allMs 3HAHHUH 110 TEMe 02.05 https://m.edso00.ru/7f41
"TepmonnHamuka. TenaoBsle MalIMHbI" bf72
bubnmmorexa LIOK
156 O00011IeHE U CUCTEMATH3aIU 3HAHUI 10 TEME 02.05 https://m.edsoo.ru/7f41
"ArperatHsle cocTosiHMS BeniecTBa. Da3oBble nepexoan!” bf72
bubnmmorexa LIOK
157 O0001IeHre 1 cCUCTEMAaTU3aIMs 3HAHUI 10 TEME 05.05 https://m.edsoo.ru/7f41
"JnexTpuueckoe mose" bf72
but6mmoreka [IOK
158 O06o01IeHre U cucTeMaTr3aIis 3HaHUH 110 TeEMe 06.05 https://m.edsoo.ru/7f41
"[TocTOsTHHBIN 2NIEKTpUUYECKUM TOK" bf72
159 O06o00mIeHre u cucTeMaTu3amus 3HaHui 1mo Teme "Toku B 06.05 bubmuoreka [IOK

pa3nIuyYHbIX cpenax”

https://m.edsoo.ru/7f41
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O0001IeHYE ¥ CUCTEMATU3ALM 3HAHUI 10 TEME

bf72

but6mmoreka [JOK
https://m.edsoo.ru/7f41

160 . ; 12.05
MarnutHoOe 1osue bf72
bubnunoreka LIOK
161 PesepBHblil ypok. O60011eHNE U CUCTEeMAaTHU3alis 3HAHUH 13.05 https://m.edsoo.ru/7f41
1o Teme "DJIeKTpOMarHuTHas MHAyKIus" ' bf72
bubnuoreka [IOK
162 PezepBHblil ypok. O0001IeHNE 1 CUCTEMAaTH3AIHS 3HAHU I 13.05 https://m.edsoo.ru/7f41
1o TeMe "MexaHuueckue konedaHus" ' bf72
bubnuorexa [JOK
163 PezepBHblil ypok. O60011€HNE U CUCTEMAaTH3alMsI 3HAHU I 16.05 https://m.edsoo.ru/7f41
1o Teme "DJIeKTpOMarHuTHbIE KojeOaHus" ' bf72
bubnmmorexa LIOK
164 PezepBHblil ypok. O600111€HNE U CUCTEMAaTH3alMsI 3HAHU I 16.05 https://m.edsoo.ru/7f41
1o Teme "MexaHW4YeCKUe 1 AIEKTPOMArHUTHBIE BOJIHBI" ' bf72
bubnmmorexa LIOK
165 PesepBubIil ypok. O6001IeHIE U CCTeMaTH3alHsI 3HAHUN 1905 https://m.eds00.ru/7f41
o Teme "Onrtuka” ' bf72
but6mmoreka [IOK
166 PezepBHblit ypok. O00011I€HNE U CUCTEMaTH3AIMs 3HAHUH 19.05 https://m.edsoo.ru/7f41
1o TeMe "OcHoBbl CTO" ' bf72
167 PesepBHblil ypok. O000IIEeHHE U CHCTeMAaTHU3alHs 3HAHUHA 20.05 bubnmnorexa [JOK

1o TeMe "KopnyckyasipHO-BOJIHOBOU gyanu3Mm"

https://m.edsoo.ru/7f41
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bf72

but6mmoreka [JOK
168 PezepBHblil ypok. O0001IeHNE U CUCTEMAaTH3AIMS 3HAHU I 1 20.05 https://m.edsoo.ru/7f41
o teme "®usuka aroma" bf72
PeszepBHbIil ypok. O6001ICHIE ¥ CHCTEeMAaTH3allus 3HAHUH Bubmoreka [IOK
169 o Teme "Mdu3rKa aTOMHOTO AApa U SJIEMEHTAPHBIX 1 23.05 https://m.edsoo.ru/7t41
yactun" btie
bubnuoreka [IOK
170 PezepBHblil ypok. O0001IeHNE 1 CUCTEMAaTH3AIHS 3HAHU I 1 23.05 https://m.edsoo.ru/7f41
1o TeMe "DIIeMEHTHI acTpohu3uKu" bf72
Obuee Kouvecmeo uacoe no npozpamme 170 16
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIbBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1. Maxuwee I'. A.. Bvxosues b. b.. Comckuti H. H. ®u3wnka. 10 knacc. — M. : Tnoceemenue. 2024
2. Makxuwes I'. AI.. Bvxoeuee B. b.. Yvnazun B.M. ®nznka. 11 kmace. — M. : TInocsemenue, 2024.
3. Poiukesuu A. I1. Coopuuk 3amad o ¢pusuke. 10-11 knaccsl. — M. : JIpoda, 2018.

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1. Makuwes I'. A.. Bvxosues b. b.. Comckuii H. H. ®u3nka. 10 knacc. — M. : [Inoceemenue. 2024.

2. Makuwes I'. A.. Bvxosues b. B.. Yvnazun B.M. ®nznka. 11 knace. — M. : TInocsemenne, 2024

3. Poiuxesuu A. I1. Coopuuk 3amad o ¢usuke. 10-11 xmaceer. — M. : JIpoda, 2018.

4. ®uszuka : 10—11 k1. : moypou. iiaHupoBaHue: mocodue it yuuresneit oomeoodpazonat. opranuzauuii/ B. @. [lumnos.

5. @usuka. 10 — 11 xnacc: quaakTuueckue matepuanisl K yueOHukam Msikumesa ['.5./A.E. Mapon, E.A. Mapoun

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/11/

bubmnorexa L{OK https://m.edsoo.ru/7f41bf72

http://school-collection.edu.ru/- Enunas xomekiwst Llugposbix O6pa3oBarenbHbIXx Pecypcos;
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JTucm xoppexuyuu KTII 10 knacc

Tema 3ansaTHA [Hara IIpumeyanue

[Tman dakt
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JTucm koppexuyuu KTII 11 knacc

Tema 3anarus Hara [Ipumeuanue

[Tman dakt
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