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HOACHUTEJIBHAS 3AIIMCKA

Pabouas mnporpamma ydeOHoro mpeamera «®Pusumka» gt 10-11 kmaccoB paspaboTana B
COOTBETCTBUH C:
1.®enepanpHON 00pa30BaTEILHON IPOTPAMMON CpeaHero obiiero oopasopanwus (prka3 MuHHCTEPCTBA
npocBemieHus: Poccmiickort @enmeparmm ot 18.05.2023r.Ne 371 «O06 yrBepxkaeHuu denepaibHOU
00pa30BaTeILHON TIpOTpaMMBbI CpeaHero odmero oopazoBanus» ( 3aperectpupoad ot 12.07.2023r. Ne
74228)
2.®enepa’dbHBIM TOCYJAPCTBEHHBIM 00pa30BaTENIBHBIM CTaHIAPTOM CpPEIHEro odmero odpasoBaHus /
npuka3 MunucrepctBa npocsemenuss Poccuiickoit ®enepanun ot 12 aBrycra 2022 roga Ne 732 «O6
YTIBEpXKJIEHHH (heepalibHOTO TOCYIapCTBEHHOTO 00pa30BaTENbHOTO CTaHAAPTa CpPEIHEro OOIIero
00pazoBaHus»;
2. denepanbHON paboueli mporpammoil cpeaHero oomero oopasoBanus. Puszuka— Mocksa, 2023
3. YMK: TI'.d. Mskumes, b.b. byxosues, H.H. Corckuii yueOHuMK a1 001e00pa3oBaTeIbHbBIX
opranmzamuii «®dusuka» 10 kmacc, 0a30BbI U yriayOJEHHBIM YPOBHHU, 9-€ W3aHUE, CTEPEOTHITHOE,
Mocksa «IIpocBemienue» 2022;
I''A. Msakumes, b.b. byxosues, B.M. Yapyrun y4eOHuk i 00meoOpa3oBaTeabHbIX OpraHu3aluit
«®uzuka» 11 kmacc, 0a3oBbIi W yrnyOnéHHeli ypoBHHM, 10-e wu3maHue, crtepeoTunHoe, MockBa
«[Ipocemenue» 2022;
4. OcHOBHOHM 00pa3oBaTENBHOM MpOTpaMMoil cpemHero oomiero obpazoBanus MBOY «llaptuzanckas
mkoJia uM A.Il.bornanosay;
5. Yueonsiii mman MBOY «llaptu3anckas mkona um A.Il.bormanosa» na 2024/2025 y4aeOHbIH TOT;
5. T[lonoxxenne o pa3pabOTKe U YTBEPKICHUH PAOOYUX MPOTrpaMM yIEOHBIX TTPEIMETOB.
Cpoxk peanu3zanuu nporpammsl — 2024/2025 yqaeOHBIH TO/I.
a TaKKe C UCIOJIb30BAHUEM:
- nudpoBoii maboparopun Releon Ha 6a3ze «Touka pocTa»
- KOMIUIEKTa LHUQPOBBIX 0O0pa30BaTEIbHBIX PECYPCOB, pa3MelleHHOro B EnuHONW  KoJeKiuu
1 poBBIX 00pa3zoBaTeabHBIX pecypcoB: http://school-collection.edu.ru/

Pabovas mnporpamma ydeOHoro mpeamera «®Dusuka» s 10-11 kmaccoB paspaborana B
COOTBETCTBUH C:
1.denepanbHOM 00pa30BaTEIBPHON TPOrPAMMON CpeHEro o0Iero oopa3zoBanus (puka3 MUHHCTEpCTBA
npocBemieHuss Poccuiickoit ®deneparun ot 18.05.2023r.Ne 371 «O06 yrBepkaeHun GdenepaabHON
00pasoBaTeNIbHON MpOrpaMMbI cpeaHero oodmiero oopazoBanus» ( 3aperectpupoBad ot 12.07.2023r. Ne
74228)
2.®enepanbHBIM TOCYIAPCTBEHHBIM 00pa3oBaTeIbHBIM CTAHIAPTOM CpeaHero ooduiero oOpasoBaHus /
npuka3 MunucrepctBa npocBemienus Poccuiickoit ®enepanuu ot 12 aBrycra 2022 roga Ne 732 «O6
yIBepXACHUU (henepaibHOro TrOCYAapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAApTa CpeaHero oOmiero
00pazoBaHUsy;
2. ®denepanpHON paboyeli mporpaMmoii cpeaHero ooimero oopaszoBanus. Pusnka— Mocksa, 2023
3. YMK: TI'.fl. Mskumes, b.b. byxosueB, H.H. Corckuii yueOHMK 11 00mmeoOpa3oBaTebHBIX
opranuzaiuii «®usmuka» 10 kimacc, 6a30BbIf U yriyOnE€HHBIM YpoBHH, 9-€ H3AaHuE, CTEPEOTUITHOE,
Mocksa «IIpocBemenue» 2022;
I'S. Mskumes, b.b. Byxosues, B.M. Yapyrun yueOHUK a1 0O0I1eoOpa30BaTENIbHBIX OpraHu3alfii
«Puzuka» 11 kmacc, 0a3zoBbIi W yriayOnéHHbli ypoBHH, 10-e u3maHue, crepeoTunHoe, MockBa
«IIpocsemenue» 2022;
4. OcHOBHOHM 00pazoBaTeNbHON HporpamMMoil cpennero oOmero ob6pasoBanus MBOVY «llaptuzanckas
mkoJia uM A.Il.bornanosay;
5. Yuebnsii mnan MBOY «Ilaptusanckas mkosa um A.Il.bornanosa» Ha 2024/2025 yueOHblii rof;
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5. [Tonoxenue o pa3paboTKe U yTBEPKACHUU pabOUUX MPOrpaMM YUeOHBIX IPEIMETOB.

Cpok peanuzarmu nporpamMmsl — 2024/2025 y4eOHBIN TO.

a TaKXKe C UCTI0JIb30BAHUEM:

- nudposoii maboparopun Releon Ha 6a3ze «Touka pocTa»

- KOMIUIeKTa UU(QPOBBIX 00pa30BaTENbHBIX PECYpCOB, pPa3MEHMICHHOT0O B EIWHONH  KOJUIEKINH
1 poBbIX 00pa3zoBaTeIbHBIX pecypcoB: http://school-collection.edu.ru/

[Tporpamma o (hm3uke 6a30BOro ypoOBHS HA YPOBHE CPEIHETO 00IIero oopazoBaHus pa3padoTaHa
Ha OCHOBE MOJIO’KEHUHN U TpeOOBAaHMI K pe3yJbTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHON POTpPaMMBl,
npencraBieHHblx B PI'OC COO, a Takxke ¢ yuéroMm (enepanbHON pabodell nmporpaMMbl BOCHUTAHUS U
KOHLENIMN TpenojaBaHus ydeOHoro mpenmera «@Pusnka» B 00pa3oBaTeNbHBIX OpraHU3aIUIX
Poccuiickoit @enepanuu, peanns3yonmx OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxkanue mporpaMMbl 1o (U3MKE HANpPaBIeHO Ha (POPMHUPOBAHUE ECTECTBEHHO-HAy4YHOU
KapTUHBI Mupa oOyyatomuxcs 10—-11 kimaccos npu o0ydyeHnn ux ¢usnke Ha 0a30BOM ypOBHE Ha OCHOBE
CHUCTEMHO-/ICSITEIBHOCTHOTO moxoaa. [Iporpamma no ¢usmke coorBeTctByeT TpeboBanusm ®I'OC COO
K TUIAHUPYEMBIM JINYHOCTHBIM, NPEAMETHBIM U METalpeIMETHBIM pe3yiabTaTaM oOydeHus, a Takke
YUUTBHIBAET HEOOXOJMMOCTh peai3alli MEXMNPEAMETHBIX CBsA3€M (PU3UKU C €CTEeCTBEHHO-HAYYHBIMU
y4ueOHBIMU TIpeMeTaMu. B Hell onpenensitoTcsi OCHOBHBIE LM U3YyYeHUsS (U3UKU HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHMs, IUIaHUpYEMble pe3ylbTaThl OCBOEHUS Kypca (PU3UKU: JIMYHOCTHBIE,
MeTarnpeaMeTHBIC, TPeMETHBIEC (Ha 6a30BOM ypOBHE).

[Tporpamma o ¢u3uKe BKIIOYACT:

e [IJIaHUpPyEMble pe3yJbTaThl OCBOEHHSA Kypca (u3uKu Ha 0a30BOM ypOBHE, B TOM YHCIE

MpeIMETHBIE Pe3yabTaThl MO rojilaM O0yYeHUS;

e cojepxaHue yueOHoro npeamera «Pusnkay no rogam oOydeHusl.

dusnka Kak Hayka O Hambojee OOMMX 3aKOHAX MPUPOBI, BHICTYIAs B KadecTBE Y4eOHOTO
mpeaMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIM BKIJIAJ, B CHCTEMY 3HAHUA 00 OKpYXKAIOIIEeM MHUpE.
HIkonpHBIA Kypc (PU3UKH — CHCTEMOOOPA3YIOUIMI AJii €CTECTBEHHO-HAyYHBIX YUYEOHBIX MPEIMETOB,
MTOCKOJIbKY (pM3UYECKUE 3aKOHBI JIe)KAaT B OCHOBE MPOLIECCOB U SIBJICHUMN, N3y4aeMbIX XUMUEH, OUOJIOTHEH,
¢buznueckoii reorpadueil u acrponomueil. Mcnosib3oBanre u akTUBHOE MPUMEHEHHE (PU3NUECKUX 3HAHUUN
OTpeJeNisieT XapaKTep M pa3BUTHE DPA3HOOOpPA3HBIX TEXHOJIOTHH B cdepe SHEpreTHKH, TPaHCIOpPTa,
OCBOEHHUSI KOCMOCA, IOJyUYEHHUS HOBBIX MaTepuajoB C 33/JaHHBIMH CBOWCTBaAMH U JApyrux. M3ydeHue
(bu3MKY BHOCUT OCHOBHOM BKJIaJ B ()OPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa 00ydaromuxcs,
B (OpMHUpOBAaHHE YMEHHI MPUMEHSITh HAYYHBIH METOJ MO3HAHWS NPU BBINOJHEHUM MMU Y4eOHBIX
HCCIIENOBAaHUH.

B ocHOBY kypca ¢pu3uku 11s1 ypOBHSI CpEeTHETO O0IIero 00pa30BaHUs MOJI0KEH PAJl UACH, KOTOphIE
MO>KHO paccCMaTpUBaTh KaK MPUHILHUIIBI €M0 OCTPOCHUSI.

Hoes yenocmuocmu. B COOTBETCTBUM C HEW KypcC SIBISIETCA JIOTHUECKU 3aBEPIIEHHBIM, OH
COJICPKUT MaTepuajg M3 BCEX pa3leNoB (U3MKM, BKIIOYAET KaK BOIPOCHI KIACCHUYECKOM, TaKk H
COBpEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBMM ¢ Hel Marepuan Kypca (U3MKM OOBEIMHEH BOKPYT
¢usnueckux teopuid. Bemymum B Kypce sBisercss (GOpMHUpOBaHHME IPEJICTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaT€pHUH, BELIECTBE U IOJIE.

Hoess eymanumapuzayuu. EE peanuszauus MNpennosiaraeT MCIOIb30BaHUE T'yMaHUTApHOIO
noTeHyana Gu3nyeckoi HayKu, OCMBICIIEHUE CBS3U pa3BUTHS (PU3UKU C Pa3BUTHEM OOIIECTBA, a TAKXKE
C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMH U HKOJIOTMYECKUMHU MPOOIeMaMH.
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Hoes npuxnaonou nanpasnennocmu. Kype pU3NKM npezmnonaraet 3HakOMCTBO € IIUPOKUM KPYroM
TEXHUYECKUX U TEXHOJIOIMYECKUX MPUI0KEHUN U3yUEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonozuzayuu peannsyercst MOCPEICTBOM BBEIEHUS AJIEMEHTOB COAEP KaHUs, OCBSIEHHBIX
HKOJIOTUYECKUM Tpo0IeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C PA3BUTHEM TEXHUKH M TEXHOJIOTHMA, a
TaKKe 00CYKACHUS POOIeM PalMOHAIHFHOTO TPUPOJIOTIONB30BAHUS U HKOJIOTHYECKONW OE301IaCHOCTH.

Crep>KHEBBIMHU JIEMEHTAMU Kypca (PU3UKM HAa YPOBHE CPEIHEro 0o0Iero oOpa3oBaHUs SBIISAIOTCS
¢busnueckue teopun (popMHEpoBaHHE TPEICTABICHUNA O CTPYKTYPE TOCTPOCHUS (PU3NYCCKOW TECOPHH,
ponu (pyHIaMEHTAIBHBIX 3aKOHOB M IPUHIMIIOB B COBPEMEHHBIX MPECTABICHUAX O MPUPOJE, IPaHHUIIAX
MPUMEHUMOCTH TEOPHA, JJIsl ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJIEHUH U IPOLIECCOB).

CurcTeMHO-NIeITEIbBHOCTHBI TOJX0J B Kypce (U3MKH peaqu3yercss NpekJe BCero 3a CYer
OpraHM3aliy YKCIEPUMEHTAIbHOM JesITeNbHOCTH 00ydaromuxcs. s 6a30Boro ypoBHs Kypca (pU3MKu —
3TO UCMOJIb30BaHUE CUCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JIAOOPATOPHBIX padoT,
KOTOpbIE B Iporpamme no (pusuke oObeIUHEHbl B OOIMIMK CMHMCOK YYEHMUECKHUX NMPAKTUYECKHX PadoT.
Boigenenue B yka3aHHOM TIepedHe J1a0OpaTOPHBIX padoOT, MPOBOAUMBIX [UIsi KOHTPOJS U OLEHKH,
OCYILIECTBIISIETCSl YIaCTHUKAMHM 00pa30BaTEIbHOTO MpOIecca UCXO U3 0COOEHHOCTEN IIAaHUPOBAHUS U
ocHaleHus: kabuHera @usuku. Ilpu 3TomM obecrneunBaeTcss OBIaJgeHHE OOYYAIOIMIMMHCS YMEHUSMU
MIPOBOJUTH KOCBEHHBIE U3MEPEHMsI, UCCIIEIOBAHNS 3aBHCUMOCTEH (PM3MUECKHUX BEJITUYMH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEJIOKEHHBIX TUIIOTES.

bonbinoe BHUMaHHME yreisieTcsl pelIeHMIO PAcYETHBIX M KauyeCcTBEHHBIX 3amad. [lpu stom uist
pacuéTHBIX 3aJady MPUOPUTETOM SBISIOTCA 3aJauyd C SIBHO 3aJaHHOW (DU3HUYECKON MOJEINbIo,
MO3BOJISIIOIINE TPUMEHSITh M3YUYE€HHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjesa Kypca, Tak U
MHTErpupys 3HAHMS U3 Pa3HBIX pa3felnioB. [ kaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBJISIOTCS 3aJaHUs Ha
O0OBSICHCHHE MPOTEKaHWs (PU3NUYECKUX SBICHUW W TIPOILIECCOB B OKPYKAIOIIEH >XU3HU, TPeOyroIIne
BbIOOpa (PU3NUECKON MOJIETH ISl CUTyallud MPAKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsasmu PI'OC COO k MarepHalbHO-TEXHUYECKOMY OOCCIECYCHHIO
yaeOHOro mpoiiecca 0a30Bblil ypOBeHb Kypca (U3UKH Ha YPOBHE CPEJHEro 00IIero 00pa3oBaHus JOIKEH
U3y4aTbCsi B YCIOBUSAX IMPEIMETHOTO KaOuHeTa (DU3MKU WU B YCIOBHSIX MHTETPUPOBAHHOTO KaOWHETa
MIPEeIMETOB €CTECTBEHHO-HAYYHOro IMKiIa. B kaOuHeTe GU3MKM JODKHO OBITH HEOOXO0IUMOe
naboparopHoe 000pyAOBaHUE JUIsl BBIMOJHEHHS YKa3aHHBIX B IMpOrpaMMe Mo (pu3MkKe y4eHUYECKHX
MPAKTUYECKUX paboT U AEMOHCTPALIMOHHOE 000pYyI0OBAaHUE.

JlemoHcTpalmoHHOe 060pynoBaHue (GOpPMUPYETCS B COOTBETCTBUM C MPHUHIIMIIOM MHHHUMAIBHOMN
JOCTaTOYHOCTH M OOecrnedynBaeT MOCTAHOBKY MEPEUYHCIEHHBIX B MporpaMMe Mo (pu3MKe KIIUEBbIX
JEeMOHCTpalMii  JUIsl  HCCIEAOBAaHUS HW3Y4aeMbIX SBJICHUH U  TPOIECCOB, OHOMIUPUYECKUX U
(GyHIaMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHHIA.

JlaGopartopHoe 00OpynOBaHHE [UIsI YUCHHYECKUX MPAKTUYECKUX paboT ¢dopMmupyercs B BUIE
TEMaTUYEeCKHX KOMIUIEKTOB U oOecreunBaercs B pacuéTe OJHOTO KOMILIEKTa Ha JIBYX OOydJarol[uxcs.
Temaruueckue KOMIUIEKTHI J1a00paTOpPHOTro 000PYIOBaHUS JOJDKHBI OBITH MOCTPOEHBI Ha KOMIUIEKCHOM
UCIOJIb30BAHMH aHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B
BUJIe LU(POBBIX TAOOPATOPHHA.

OCHOBHBIMU 1ENIIMH U3y4eHHsI (PU3UKH B 00111eM 00pa30BaHUM SIBIISIOTCS:

e (opMupoBaHHME HHTEpeca M CTpeMJeHUs OOydaromMxcs K HaydHOMY H3YYEHMIO NPHUPOJIBI,

pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;

® pa3BUTHE MPEJCTABICHUI O HAYYHOM METO/Ie MO3HAHUS U (POPMUPOBAHHE UCCIIEOBATEIHCKOTO

OTHOIIEHHUSI K OKPYKAIOIIUM SIBICHUSM;



(opMupOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ylbTaTa U3y4eHUsI OCHOB CTPOCHUS MaTepPHH
1 GyHAaMEHTAIBHBIX 3aKOHOB (PU3HKH;

dbopmupoBaHre yMEHHH OOBSICHATH SBJICHUS C HCIOJb30BaHUEM (U3UYECKHX 3HAHUU H
Hay4YHBIX JI0Ka3aTeJIbCTB;

(dbopMupoBaHHe MPEACTABICHUNA O POJIM (DU3WKU Ui Pa3BUTHS JIPYTUX E€CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHA.

JlocTiokeHne STHX Ienell oO0ecreunBaeTcsl peleHneM CIIeIyIONNX 3a1ad B MPOLECCe M3YUSHHS
Kypca (pU3MKH HA YPOBHE CpPEIHEro 0OIIero 00pa3oBaHuUs:

MpHUOOpEeTEeHNe CUCTEMbI 3HAHUN 00 00IMKX (PU3NUECKUX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHUSX,
BKJIIOYAsi MEXaHHMKY, MOJEKYISIPHYIO (QU3UKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (QU3HUKY U
AJIEMEHTHI acTPO(PU3UKY;

(¢bopMHUpoBaHME YMEHUN NPUMEHATH TEOPETHUYECKUE 3HAHUSA Ui OOBSCHEHUS (PU3NYECKHX
SIBIICHUN B TIPUPO/JIE U JUISl IPUHATHUS MPAKTUYECKUX PEIIEHUH B IOBCEIHEBHOM KU3HU;
OCBOEHHE CIIOCOOOB pEIIeHMs] Pa3IUYHbIX 3a7ad C SBHO 3a/JlaHHON (U3NYECKON MOJEeIblo,
3a/a4, MOJPa3yMEBAIOIIUX CAMOCTOSATEIbHOE CO3/aHue (PU3UYECKOW MOJENH, aJIeKBaTHOMN
YCIIOBUSM 3a]1a4H;

MOHMMaHHe (QU3NYECKMX OCHOB M TPUHIUIOB JEHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTMYECKHUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPEeNy;

OBJIAZICHUE METOJaMHU CAMOCTOSITEIbHOIO IUIAHUPOBAHMS M MPOBEICHUA  (PU3MUECKHUX
HKCIEPUMEHTOB, aHaIM3a M MHTEpHpeTalud HWH(QOpPMALUHU, OIpEeSeHHs] JI0CTOBEPHOCTH
MOJIy4EHHOTO pe3yibTara;

CO3/IAaHUE YCIOBHUM [UJI1 pPa3BUTUA YMEHUW MPOEKTHO-UCCIEAOBATEIbCKON, TBOPYECKON
NESATeIbHOCTH.

Ha wn3ydenue ¢usuku (0a30BbI YPOBEHB) Ha YPOBHE CpPETHEr0o OOIEro 0O0pa3oBaHUs OTBOIUTCS
136 gyacoB: B 10 kiacce — 68 yacoB (2 gaca B Heneno), B 11 kitacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipemiaraemerii B mporpamMMe 1o (HU3WKE MepeveHb JaOOpaTOPHBIX M TMPAKTHUYECKUX padboT
SIBIISICTCSI PEKOMEHIOBAaHHBIM, YYUTEIb JejaeT BHIOOP MPOBEACHUS J1a00pPaTOPHBIX pabOT M OMBITOB C
y4€TOM WHAUBUAYATBHBIX 0COOCHHOCTEH 00yJatOIUXCsl.

COJEPXAHUE OBYUYEHUA

10 KIJACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 MIO3HAHUS

®dusznka — Hayka O HpHUpoAcC. HaleHHe MCTOAbI IIO3HAHUA OKpPYXKAOMICro Mupa. Ponb
OKCIICPUMCHTA U TCOPUHU B ITPOLCCCE NO3ZHAHUA ITPUPOABbI. 9KCHepI/IMeHT B (1)I/I3I/IKC.

MO,Z[GJ'II/IpOBaHI/Ie (I)I/I3I/I‘leCKI/IX SIBJICHUN U IIpoLECCOB. HaquLIe rurnoTe3bl. GU3nyeckrue 3aKOHbI U
TCOpPUH. FpaHI/II_[I:I MNPUMCHHUMOCTHU (I)I/ISI/ILIGCKI/IX 3aKOHOB. HpI/IHLII/IH COOTBCTCTBUA.

Ponb 1 MecTo ¢u3uku B GOpMUPOBAHMM COBPEMEHHOW HAay4YHOU KapTHHBI MUpPA, B MPaKTHYECKON
ACATCIBbHOCTH Jno,ueﬁ.

Jlemoncmpayuu

AHajoroBeie U I_II/I(I)pOBBIC HU3MCPUTCIIBHBIC HpI/I60pLI, KOMITBIOTCPHBIC JATUYUKH.



Pa3znen 2. Mexanuka
Tema 1. Kunemamuka

Mexannyeckoe JBuxkeHHE. OTHOCUTEIBHOCTh MEXaHMYecKoro jBuxkeHus. Cucrema oTcuéra.
Tpaexropust.

[lepemenienue, CKOpOCTh (CpelHss CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE MaTepHaIbHOM
TOYKH, UX MPOEKIUU HA OCU CUCTeMBbI KoopauHaT. CoKeHue NepeMeIeHI U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE © pPaBHOYCKOpEHHOE TPSMOJMHEHHOE JABIWXKEHHE. [paduku 3aBUCHMOCTH
KOOpPJUHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MepeMEIIeHNUs MaTepUaIbHOM TOUKH OT BPEMEHHU.

CBoboaHoe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuBonunueiiHoe nBukeHue. J[BHKEHHE MATEpUATBHOM TOYKH MO OKPYKHOCTH € MOCTOSIHHOM MO
MOJIYJTI0O CKOPOCTBIO. YTJIOBasg CKOpPOCTh, JWHEWHas CcKopocTh. llepmos u wactoTra oOpamieHusl.
LenTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckne ycTpoHCTBa W MpPaKkTUYECKOE IPUMEHEHHE: CIUJOMETp, ABM)KEHHWE CHapsoB,
LIETTHBbIE U PEMEHHBIE NTEpEIayu.

Jlemoncmpayuu

Monenb cucteMbl 0TCUETa, WILTIOCTPALlUs KHHEMAaTHYECKUX XapaKTePUCTUK JBUKEHUS.

[IpeoGpa3oBanue IBUKEHHUI € UCIOIb30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3ayXe U B pa3pexeHHOM MPOCTPAHCTBE.

Habntonenue aBrxeHus Tena, OpoieHHOTo Mo/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaeHHUSL.

HamnpaneHnne cKopoCcTH Npy ABUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbI0 ONPEIEICHUSI MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHONIEHUS MEXKY YTSIMU, IPOUIEHHBIMHU TEJIOM 3a IOCJIE0BATEIbHbIE PABHbBIE
MIPOMEXKYTKH BPEMEHHU IIPU PABHOYCKOPEHHOM JIBH’KEHHH C HaYaJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3yuenue nBuKeHUs apuKa B BI3KOM KUJIKOCTH.

N3yuenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipunimun otHocuTenbHOCTH ['anmunes. Ilepswiii 3akoH HeroTona. MHepimandbHbIE CHCTEMBI
OTCYETA.

Macca tena. Cuna. [lpunuun cynepnosuuuu cwi. Bropoi 3akoH HbroToHa misi marepuanbHOM
Touku. TpeTnii 3akoH HproTOHA J71s1 MaTepUaJIbHBIX TOYEK.

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

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

Tpenue. Bunsl Tpenus (mokosi, ckoiibxenus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuia TpeHus
CKOJIbKEHUS U cuiia TpeHus nokos. Koaddumment tpenus. Cuna conpoTUBIEHHS IPH ABIKEHUU Tela B
KUJKOCTHU WM rase.

[ToctynaTensHOE U BpalaTelbHOE JBMKEHHE a0COIIOTHO TBEPJIOTO Tea.

MOMEHT cuiIbl OTHOCUTENIBHO OCH BpallleHus. [1nedo cuibl. Y cinoBus paBHOBeCUs TBEPAOIO Tea.

Texauueckue yCTpOﬁCTBa U MMPAKTUICCKOC MPUMCEHCHUC: ITOAIIUITHUKH, JIBUKCHUEC NCKYCCTBCHHBIX
CIIYTHUKOB.

Jlemoncmpayuu
SIBneHue nHepuuu.
CpaBHeHME MacC B3aUMOJICHCTBYIOLIUX Tell.



Bropoi1 3akoH HeroTona.

N3mepenue cui.

CrnosxeHue cuil.

3aBHCHMOCTD CHJIBI YIPYTOCTH OT AepopmMariu.

HeBecomocts. Bec Teina npu yCKOpEeHHOM NOABEME U MAJICHUH.

CpaBHEeHHE CUJT TPEHUS TOKOSI, KAUEHUS U CKOJIb)KEHUS.

YcnoBus paBHOBecHs! TBEPAOTO Tesa. Bupl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3yuenue nBuxeHust Opycka o HaKJIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOLIUX B MPYKMHE U PE3UHOBOM 00Opaslie, OT
ux nepopManuu.

HccnenoBanue ycioBuil paBHOBECHs TBEPAOIO Tella, UMEIOIIETO OCh BPAILLIEHUSI.

Tema 3. 3akonvl coxpaneHusn 6 MexaHuke

Nmnynec MaTepuanbHOW TOUYKM (Tena), CHUCTEMbl MaTepHUalbHBIX TOYeK. MMIynbc cuiibl u
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHeHHs UMITylbca. PeakTHBHOE JBIKEHUE.

Pabora cuipl. MOIIHOCTE CHIIBI.

Kunernueckas sHeprusi MarepuaibHO Touku. TeopeMa 00 N3MEHEHUN KHHETHYECKON SHEPTUH.

[lorenmmaneHas sHeprus. [loTeHnuanpHas >Heprus yopyro aeGopMHUpOBAHHOW MPYKUHBIL.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.

[ToreHuanpHble U HEMOTEHIMANbHBIE CUIbl. CBA3b paObOTHl HEMOTEHIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHHYECKOW SHEPTUU CUCTEMBI TEJ. 3aKOH COXPAHEHUSI MEXaHUYECKOU SHEPTUU.

Ynpyrue u Heynpyrue CTOJIKHOBECHHUS.

TexHudeckune ycTpoiCTBa U IMPAKTHYECKOE MPUMEHEHHUE: BOJIOMET, KONED, NPYKUHHBIA ITUCTOJET,
IBUKCHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMILYJIbCA.

PeaktuBHOE nBMKEHUE.

Ilepexoa MOTEeHUMATBHON SHEPTUU B KUHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenne abCcoOTHO HEYIIPYTOro yAapa ¢ HOMOIIBIO ABYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsA3M pabOThl CHJIBI C M3MEHEHMEM MEXaHMYECKOW SHEpPruu Tela Ha IMpumepe
PacTsDKEHHs PE3UHOBOIO XKI'yTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U TEPMOANHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYISIPHO-KMHETUYECKOH TEOpUM M HUX OIBITHOE OOOCHOBAHHE.
BbpoynoBckoe nBrwxkenue. Juddysus. Xapakrep IBMKEHUS U B3aUMOJEHCTBHS YacTHUI] BEIIECTBA.
Mojenu cTpoeHHs ra3oB, KUIKOCTEH U TBEPABIX Ted U OOBSICHEHUE CBOMCTB BELIECTBA HA OCHOBE 3TUX
Mozenei. Macca u pazmepsl MoJiekyil. KonnuectBo Bemectsa. [loctosinnas ABoranpo.

Tennosoe paBHOBecue. TeMmmeparypa u e€ usMepenue. lllkana remneparyp Llenscus.

Monens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYISPHO-KMHETUUECKON TEOPUH HIEAIBHOTO
raza. AOCOJIOTHas Temreparypa Kak Mepa cpeiHel KHHETHYECKOH SHEprud TEIrJIOBOTO JBMKEHHS
yactun rasa. lllkama temneparyp KenbBuna. ['azoBble 3akoHbl. YpaBHeHue MeHnneneeBa—KnaneiipoHa.



3akon JlanproHa. M3omporieccsl B HiealbHOM Tra3e ¢ HOCTOSHHBIM KOJIMYECTBOM BemecTBa. I padguueckoe
MpeJICTaBICHUE U30TPOLIECCOB: U30TEPMa, H30X0pa, n300apa.

TexHudeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITHL, TOKa3bIBAIOUINE AUCKPETHOE CTPOCHHE BeUIecTBa, GoTorpadmu MOJIEKYT OPraHMYECKHX
COCIMHEHUM.

OnpIThl 10 AUPPY3UN KUAKOCTEN U ra30B.

Monens OpOYHOBCKOTO JIBUKCHHUSI.

Monens onbita LlTepHa.

OnbIThI, TOKa3bIBAIOUINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHUSL.

Monens, WUTIOCTpUpYIOLIas IPUPOTy JaBJIECHUS ra3a Ha CTEHKH COCyAa.

OnbIThI, MIUTFOCTPUPYIOIINE YPAaBHEHHUE COCTOSIHUSI HJCAIbHOTO Ta3a, N30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

Ompenenenre Macchl BO3/lyXa B KJIACCHOM KOMHAT€ Ha OCHOBE HM3MEpeHHN 00BhEéMa KOMHATHI,
JABJICHUS U TEMIIepaTyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSHUSI Pa3peKeHHOTo rasa.

Tema 2. Ocnosvlt mepmoouHamuxku

Tepmoannamuueckas cuctema. BHyTpeHHSs sHeprus TepMOIMHAMHYECKON CUCTEMBI U CTIOCOOBI €€
n3MeHeHus. KonnmyecTBo TemaoTel U pabora. BHYTpeHHSs sHeprusi OJHOATOMHOIO HJI€albHOIO Tasa.
Bunel Temionepenauu: TEMIONPOBOIHOCTD, KOHBEKIUS, U3ITydeHHE. Y IebHasl TeMIOEMKOCTh BELIECTBA.
KonudecTBo TemIoThl npu Temionepeaaye.

[Tonatue 006 ammabatHOM miporiecce. [lepBblli 3aKOH TepMOAWHAMUKH. [IpuMeHeHHEe mepBOro
3aKOHA TEPMOJMHAMUKY K H3ompoiieccaM. ['paduueckast uHTepnperanus paboThl rasa.

Bropoii 3akoH TepmonHamMuki. HeoObpaTuMOCTh IPOIIECCOB B MPUPO/IE.

TemoBbie Mamuubl. [IpuHIUNBL AelcTBUS TeIUIOBbIX MamuH. [IpeoOpazoBanHusi sHepruu B
TeryioBbIX MamuHaxX. KoaddumueHnT mone3noro nerictBus TtemoBod mamubbl. [lukn KapHo um ero
KO3 (GUIMEHT MOJIE3HOTO EHCTBUS. DKOJIOTHUYECKHUE TPOOIEMbI TETNIOIHEPT €TUKH.

Texnuueckre ycTpoWcTBa M MNPAKTUYECKOE NPUMEHEHHUE: ABUTaTelb BHYTPEHHETO CrOpaHUS,
OBITOBOW XOJIOIUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEW SHEPTHH TeJa MPU COBEPIICHUU PabOTHI: BbLUIET MPOOKU U3 OYTHUIKH MO
JIeCTBHEM  CXAaToro BO3AyXa, HarpeBanue »ddupa B JIaTYHHOH TpyOke TyTéM  TpeHus
(BUIICOAEMOHCTpAITHSA).

N3menenue BHyTpeHHEH sHEpruu (TemIepaTypbl) TeJa Mpu Terionepeaaye.

OmnpIT 1o aguabaTHOMY PAaCHIMPEHHUIO BO3/1yXa (OMBIT C BO3AYIIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, TBUTATEINsl BHYTPEHHETO CTOPAHHUs, PEAKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue yaenbHOM TEIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeuecmea. Dazoevie nepexoovt

[TapooGpazoBanue u koHJeHcauus. VcnapeHue M KumneHue. AOCOJIOTHasT W OTHOCHTEIbHAs

BJIA7JKHOCTb  BO3JyXa. HacpimeHHsbIi rnap. VYinenwrHas TemiaoTa nap006pa30BaHI/I;1. 3aBHUCHMOCTD
TCMIICPATYpPhl KUIICHUA OT JAaBJICHUA.



Teépnoe Teno. Kpucrammueckue u aMmopdHbie Tena. AHU30TPOIHUS CBOUCTB KpUCTAIIOB. JKuIkue
kpuctauisl. CoBpeMeHHbIe MaTepualbl. [naBnenue u kpucramum3anus. YaenbHas TEIIOTa IJIaBJICHUS.
CyOnmumarus.

VYpaBHeHHE TEIUIOBOTO OasiaHca.

TexHuueckne ycTpoicTBa U MPaKTUUYECKOE MPUMEHEHUE: TUTPOMETP U TICUXPOMETP, KaJTOPUMETP,
TEXHOJIOTUH TIOJy4YE€HUs COBPEMEHHBIX MaTePUAJIOB, B TOM YMCJIE HAHOMATEPUAJIOB, © HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiiCTBa HACBIIIEHHBIX MTAPOB.

Kunenue npu NOHW>KEHHOM JaBJICHUH.

Crioco0Obl U3MEPEHUS BIAXKHOCTH.

HaGnronenue narpeBanus U TUIaBICHUS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMoHCTpanys KpUCTalIOB.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

N3mepenune 0OTHOCUTETHHOM BIIAXKHOCTH BO3yXa.

Paznea 4. JinekTpoauHaMuKa

Tema 1. dnekmpocmamuxa

OnekTpusanus Tell. DJEeKTpUYeCcKuil 3apsa. J[Ba Buaa anekTpuuyeckux 3apsaoB. [IpoBonHuKW,
JTUDJICKTPUKH U TIOJIYTIPOBOTHUKH. 3aKOH COXPaHEHUS dJIEKTPUIECKOTO 3aps/ia.

B3aumoperictBue 3apsanoB. 3akoH Kynona. ToudedyHbI »lEKTpUUYECKUH 3apsid. DJIEKTPUUECKOE
noJie. Hanpsik€HHOCTD AEKTPUUYECKOTO MoJid. [[puHIMN cyneprno3uiu 3IeKTPUIECKUX mnoJiei. JInauu
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO TOJIS.

Paborta cun snekrpocrarnueckoro mojs. [lorenmuman. PasHocte moreHnmanoB. IIpoBomHMKM ©
TURJIEKTPUKH B DJIEKTPOCTATUYECKOM MoJie. JluanekTpruyeckas IpOHUIaeMOCTb.

OnektpoéMkocth.  Konpmencatop.  DNeKTpo€MKOCTh  IJIOCKOTO  KOHJEHCAToOpa.  JHeprus
3apsHKEHHOTO KOHICHCATOPA.

Texnuueckre ycTpoWcTBa U MPAKTUYECKOE MPUMEHEHHE: JJIEKTPOCKOM, 3JIEKTPOMETD,
AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE SJIEKTPONpPUOOPOB, KOHJIEHCATOP, KOMUPOBAIIBHBIN ammapar,
CTPYUHBII IPUHTED.

Jlemoncmpayuu

YCTpOoNCTBO U MPUHIIUII JEHCTBUSI 3JIEKTPOMETPA.

BsaumonelicTBue Ha3IEKTPU30BAHHBIX TE.

DIEKTpUUYECKOE MOJIe 3aPsHKEHHBIX Tell.

[IpoBOTHUKY B AIIEKTPOCTATUYECKOM TIOJIE.

DneKTpocTaTH4ecKas 3alluTa.

JIMBIIEKTPUKH B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCHUMOCTD JIEKTPOEMKOCTH IJIOCKOTO KOHJAEHCATOPa OT IUIOMIA/IA TUIACTUH, PACCTOSTHUS MEXKY
HUMH U TU3IEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwtii anekmpuyeckuii mox. Toxu 6 paziuunlx cpeoax

DNEeKTpUYECKU TOK. YCJOBUSL CYHIECTBOBAHMS 3JEKTpUUYeCKOro Toka. Mcrounuku Toka. Cunia
ToKa. IloCTOIHHBIN TOK.
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Hanpspokenue. 3akon Oma 715 ydacTka Liemu.

DNEKTpUUYECKOE CONPOTUBJICHUE. YJEJIbHOE CONPOTHBIIEHHE BellecTBa. llocnenoBarenbHoe,
napajuiesIbHOE, CMEIIAHHOE COEMHEHHUE TPOBOHHUKOB.

PaGora anekrpudeckoro Toka. 3akoH Jxoyms—JIeHia. MOMIHOCTH 3JEKTPHYECKOTO TOKA.

DNeKTpOoABUKYIIIasl Cujla U BHYTPEHHEE COIIPOTUBJICHHE UCTOYHUKA TOKa. 3akoH OMa Juisl MOJIHOM
(3aMKHYTOM) AnekTpuueckoit nenu. KopoTkoe 3aMbIkanue.

DNEeKTpOHHAs MPOBOJAUMOCTb TBEPIABIX METAJUIOB. 3aBUCHMOCTb CONPOTHBIIEHHS METAJUIOB OT
temiieparypbl. CBEpXIpPOBOJUMOCTb.

OnexTpuyeckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHAs U MpUMeECHasi MPOBOIUMOCTh MOJYIPOBOIHUKOB. CBoiicTBa p—N-
niepexona. [loyrynmpoBoIHUKOBBIE TPHOOPHI.

DneKTpUUYecKuil TOK B pacTBOPAX U paciujiaBax 3JEKTPOJUTOB. DIEKTPOIUTUYECKAS TUCCOIHAIIMSL.
DNEKTPOIH3.

DneKTpUYeCKni TOK B ra3ax. CaMoCTOSATENbHBIN U HECAMOCTOSATENBHBIN pa3psia. Monnus. [Inasma.

Texnuueckue ycTpoiicTBa M MpPaKTHUECKOE MPUMEHEHHE: aMIlepMeTp, BOJBTMETP, pPEOCTar,
HUCTOYHUKHA TOKA, 3JIEKTpOHArpeBaTelbHbIE MPUOOPHI, IJIEKTPOOCBETUTENbHBIE MNPUOOPHI, TEPMOMETP
COMPOTHBIICHUS, BAKYyMHBIH JHOJA, TEPMHUCTOPHl M (HOTOPE3UCTOPHI, IMOIYHPOBOAHUKOBBIA MO,
raJibBaHHKa.

Jlemoncmpayuu

N3mepeHue cuibl TOKa U HAaPSHKEHUS.

3aBUCHMOCTb CONIPOTHUBIICHUS IIMIIMHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, IJIOMAAN MOIEPEYHOTO
CEYEHMS U MaTepHaa.

CMenranHoe coeIMHEHUE TIPOBOTHUKOB.

[IpsiMmoe n3mepenue >neKTpoaBrKyliel cuiibl. KOpoTkoe 3aMblkaHNe rajabBaHUYECKOIO 3JIEMEHTA U
OLICHKA BHYTPEHHETO CONIPOTUBIICHU.

3aBUCUMOCTb CONPOTUBIICHUS METAJIJIOB OT TEMIIEPATYpHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3yXa.

OnHOCTOPOHHSS TPOBOUMOCTD AUO/A.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenue cMemaHHOTrO COEAMHEHUS PE3UCTOPOB.

N3mepenue 35eKTpoABHAKYIIEH CUIIbl HCTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUS.

Habmronenue snextponusa.

MexknpeaMeTHbIe CBA3H

N3yuenne xkypca ¢usuku 0azoBoro ypoBHs B 10 Kimacce ocymecTBisieTcss ¢ Y4ETOM
COACPKATCIIbHBIX MCEKIIPEAMCTHBIX CBsI3EH C KypCaMU MaTCMaTUKH, 6I/IOJ'IOFI/II/I, XHUMUH, reorpa(pI/H/I u
TCXHOJIOT'HH.

Meofcnpedmemele nonAamus, CBIA3aHHBIC C HM3YYCHHEM MCTOIOB HAYYHOI'O IO3HAHUA: SABJICHHUC,
Hay‘IHLIfI (l)aKT, TUII0TE34a, (1)I/I3I/I‘IGCK8.}I BCJIMYMHA, 34KOH, TCOpHU, Ha6JHOI[eHI/Ie, 9KCIICPUMCHT,
MOJCIUPOBAHUC, MOACIIb, U3MCPCHHC.

Mamemamuxa: pelieHUue CUCTEMbl ypaBHEHUH, JUHeWHas (yHkuMs, napabona, runepboia, MX
rpaduKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMU: CHHYC, KOCHUHYC, TAHT€HC, KOTAaHI€HC, OCHOBHOE
TPUTOHOMETPUUICCKOC TOXKIACCTBO, BEKTOPHI U UX ITPOCKIIMU HA OCHU KOOPAUHAT, CIIOKCHHUEC BCKTOPOB.
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Buonoeusn: mexannueckoe JIBWKEHHE B )KMBOHM mpupoze, nuddy3us, 0CMOC, TEIIOOOMEH >KUBBIX
OpraHu3MOB (BH/JIbl TEIUIONIEPEIAUH, TEMIOBOE PABHOBECHE), JIEKTPUUECKUE SBJICHUS B )KMBOU IIPUPOJIE.

Xumus: JUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJISIpHAs
Macca, TEIJIOBbIE CBOMCTBAa TBEPABIX TEJ, MKUAKOCTEH U Ta30B, AIEKTPUUYECKHE CBOWCTBA METAJUIOB,
AJIEKTPOJINTUYECKAS IUCCOIMALINS, TaJIbBAHUKA.

T'eozcpaghus: BNaXXHOCTB BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeoOpazoBaHKE JBIKEHUH C UCTIOJIF30BAaHNEM MEXaHH3MOB, YUET TPEHUS B TEXHHKE,
MOAIIMIIHUKY, HCIIOJIb30BAHUE 3aKOHA COXPAHEHMsI MMITyJbCa B TEXHUKE (pakeTa, BOJOMET U JAPYTHE),
JIBUTAaTelb BHYTPEHHErO0 CropaHus, MapoBas TypOHWHA, OBITOBOM XOJIOJAWJIBHUK, KOHIUIMOHED,
TEXHOJIOTUU TMOJIY4YEHHUsI COBPEMEHHBIX MaTepUajoB, B TOM YHCJIE€ HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH,
ANIEKTPOCTATUYECKAs  3alllUTa, 3a3eMJICHHE DJEKTPONPUOOPOB, KCEPOKC, CTPYWHBI IpPUHTED,
AJIEKTpOHAr peBaTeNbHbIE MPUOOPHI, DIEKTPOOCBETUTENbHBIE TPUOOPHI, raIbBaHHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Mazcnummnoe none. I1eKmpomacHUMHAA UHOYKYUA

[ToctostHHbie MarHuThl. B3anmoaeicTBHE MOCTOSHHBIX MarHuTOB. MarnutHoe mnoJie. Bektop
MarHUTHOM WMHAYKUWHU. [IpyuHIUN Cynepno3uiiMi MarHUTHBIX ToJied. JIMHWM MarHWTHOW WHIYKIHH.
KapTtuna nuHMi1 MarHUTHOM MHIYKLIIMH TOJISI TOCTOSIHHBIX MAarHUTOB.

MaruuTHO€E 1MoJjie NpoBOJHUKA ¢ TOKOM. KapTuHa JTMHUN MHAYKIIMA MarHUTHOTO TOJISI JYIMHHOTO
NpSAMOTO MPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHHUKA, KAaTYIIKHM € TOKOM. OmnbeIT Opcrena.
B3anmopaericTBre mpoBOAHUKOB C TOKOM.

Cuna Amriepa, €€ MOIYJb U HalpaBJICHUE.

Cuna JlopeHna, e€ mMoAyiab W HampaBieHHe. J[BHKEHHE 3apsyKEHHOM 4YacTHIBI B OJHOPOHOM
MarHutHoM noJie. Pabota cuiel Jlopenma.

SIBieHMe  2JIEKTPOMArHMTHOM  WMHAYKUMU.  [lOTOK  BeKTOpa  MAarHUTHOM — MHAYKIIMH.
DJIEKTPOABMIKYIIAS CUJIa UHAYKIIMU. 3aKOH JIEKTpoMarHUTHOM uuaykuuu dapanaes.

BuxpeBoe anekTpuueckoe mosie. DNEKTPOABMKYILAS CHJIa MHAYKIIMU B MPOBOJIHUKE, ABUKYILIEMCS
MOCTYNATEIbHO B OJJTHOPOJHOM MAarHUTHOM MOJIE.

IIpaBuno Jlenna.

NHaykTUBHOCTD. SIBIEHUE CAMOMHAYKLIMH. DIEKTPOIABHKYILAsA CUIIA CAMOUHIYKIIUH.

DHeprusi MarHUuTHOTO MOJIsI KATYIIKU C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHnueckre ycTporucTBa U NPAKTUYECKOE TPUMEHEHUE: TOCTOSIHHBIE MarHUThI, 3JIEKTPOMAarHUThI,
AJIEKTPOJIBUTaTEINb, YCKOPUTEIHN 3JIEMEHTAPHBIX YACTUL, UHAYKIIMOHHAS NI€Yb.

Jlemoncmpayuu

OmneIT Dpcreaa.

OTKJIOHEHHUE ANEKTPOHHOIO MTy4YKa MarHUTHBIM T1OJIEM.

JIMHUY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3aumopeiicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SIBneHue ANeKTPOMarHuTHOM MHAYKIIMH.
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IIpaBuiio Jlenna.

3aBUCUMOCTD AIIEKTPOABIKYIIEH CHIIBI HHIYKIIMH OT CKOPOCTH U3MEHEHHUSI MATHUTHOTO TIOTOKA.
SIBneHMe CaMOVHTYKITHH.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3ydeHre MarHuTHOTO TOJIST KATYIITKU C TOKOM.

HccnenoBanue neiicTBUs TIOCTOSIHHOTO MarHuTa Ha PaMKy € TOKOM.

HccnenoBanue sIBICHUS YJIEKTPOMArHUTHOM WHIYKIIHH.

Pa3nen 5. KoJsie0aHuga ¥ BOJTHBI

Tema 1. Mexanuueckue u dIEKmpomazsHumHsvle Ko1e0anus

Konebarenpnas cucrema. CBoOoaHBIE MeXaHUUYecKue KojieOaHus. ['apMoHMueckune KoJeOaHusl.
[lepuon, yactora, amruutyna u (aza xkonedbanuit. [IpyxuHHBIM MasTHUK. MaTeMaTHYeCKUl MasTHUK.
VYpaBHeHUe rapMOHHUYECKUX KoJiebaHul. [IpeBpaiienre sHepTUn Py TapMOHUYECKUX KOJICOAHMSIX.

Konebarenpubiii  xkoHTYp. CBOOOAHBIE  DAJICKTPOMArHUTHBIE  KOJIOAHUST B HJICATLHOM
KoJIeOaTeIbHOM KOHTYpE. AHAJOTHS MEXIYy MEXaHWYECKMMHU M JJIEKTPOMAarHUTHBIMH KOJEOAHHSIMHU.
®opmyna ToMmcona. 3aKOH COXpaHEHUS SHEPTUU B HI€aTbHOM KOJe0aTeIbHOM KOHTYpE.

[IpenacraBnenne o 3aryxalmmux KoJieOaHUsAX. BBIHY)KIEeHHbIE MeEXaHWYEeCKHe KoJieOaHusI.
Pe3onanc. BeiHyXAeHHBIC 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennblii TOK. CHHYCOMAANBHBIA TNEPEMEHHBIM TOK. MOIIHOCTE NEPEMEHHOTO TOKA.
AMIUTUTY/IHOE U IEHCTBYIOIIEE 3HAYEHUE CUIIBI TOKA U HAIPSHKCHUS.

Tpanchopmarop. [IpousBojmcTBo, mepenaya U TOTPEOJICHHE  DJICKTPUYCCKON  DHEPrum.
DKOJIOTHYECKHE PUCKHU MPU MPOU3BOJCTBE AMEKTPOo3HEeprun. KynbTypa UCHOIB30BaHuUs SJIEKTPOIHEPTUU
B IIOBCETHEBHOM XU3HU.

TexHuyeckre yCTpOWCTBA U MPAKTHYECKOE NPUMEHEHHE: SJIECKTPUYECKUM 3BOHOK, T'€HEpPaTop
MIEPEeMEHHOT0 TOKa, IMHUH 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KosieOaTeNbHON cHCTeMbl (NMPYXKUHHBIA WJIM MaTeMaTH4YeCKHi
MasITHUK).

Hab6nrogenue 3aryxarmmux KojJeOaHui.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJICOAHUH.

Habmronenue pesonanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHUsI.

OcmnorpamMmbl (3aBUCUMOCTH CHUJTBI TOKA U HAMPsDKEHUS OT BPEMEHH) JUTSl SJIEKTPOMAarHUTHBIX
KoJIeOaHUH.

Pe3onanc mnpu mocnenoBaTeNbHOM COCIMHEHUHM PE3UCTOpa, KATYIIKM HWHIYKTUBHOCTU H
KOH/JIEHCATopa.

Mogenb TUHUM 3NEKTPOIepeaayun.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCMMOCTH MEPHOJIa MaJbIX KoJeOaHUM rpy3a Ha HUTH OT JJIMHBI HUTH M MAacChl
rpysa.

HccnegoBanue nmepeMEHHOTO TOKa B LENU W3 MOCIEIOBATEIbHO COEIMHEHHBIX KOHIEHCATOpa,
KaTYIIKU U pe3UcTopa.

Tema 2. Mexanuueckue u IneKmpomMacHUmMHbLE 60IHbL
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Mexanuveckue BOJIHBI, yClI0BuUs pactipoctpanenus. [lepuon. CkopocTs pacnpocTpaHEeHUs U JITMHA
BoJHEL. [lonepeunsie U poA0IbHBIC BOJHBL. MHTEphepeHus u Tudpakius MEXaHUMIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. ['pomkocTh 3Byka. Bricota Tona. TemOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJIHBL.  YCJIOBUS HM3JIY4YEHHUs DJIEKTPOMAarHUTHBIX BOJIH. Bzaumnas
opueHtauusi BekropoB E, B, V B snexrpomarautHOl BonHe. CBONCTBAa AJIEKTPOMArHUTHBIX BOJIH:
OTpaXeHHe, IpeJoMIIeHUe, mossipusanus, audpaknus, uatepdeperusa. CKOpOCTh IIEKTPOMArHATHBIX
BOJIH.

[kaa 3neKTpOMarHuTHHIX BOJIH. [I[puMeHeHne 37IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIHIIBEI panOCBA3U U TeNIEBUACHUS. Pagronokanusi.

DNEeKTPOMarHUTHOE 3arps3HEHNE OKPYKAIOLIEH CPEeIbl.

TexHuueckne yCTpoWCTBA M TPAKTUUECKOE TPUMEHEHHE: MY3BIKAIbHBIE HWHCTPYMEHTHI,
YIBTPa3BYKOBAsl JUArHOCTHKA B TEXHUKE W MEIUIIMHE, pajiap, paJdoONpHEMHUK, TEIEBU30p, AHTEHHA,
tenegon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpPaHEHHUE TIOTIEPEUHBIX U MPOJIOJIBHBIX BOJIH.

Komneb6mromeecs Teo Kak MICTOYHUK 3BYKA.

HaGnronenune oTpakeHus U MpeIoMIIeHNS MEXaHUYECKUX BOJTH.

Habmonenue nntepdepeHny U JUPpakiiii MEXaHUYECKHUX BOJIH.

3BYKOBOM pPE30HAHC.

HaGnronenue cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTYION U 9acTOTOM KOJIeOaHUH.

HccnenoBanue CBOWCTB AJIEKTPOMArHUTHBIX BOJH: OTPa)K€HUE, MPENIOMIICHHE, MOJSpHU3alus,
mudpakius, HTHTepQepeHIHs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMosiMHEITHOE pacnpoCTpaHEHHE CBETa B OJHOPOAHOU cpexae. Jlyu
cBeTa. TouyeuHbIli HCTOYHUK CBETA.

OTtpaxxeHnue cBeTa. 3aKOHbI OTpaxkeHus cBeTa. [locTpoenne n300paxeHuii B MI0CKOM 3epKaje.

[Ipenomnenue cBeta. 3akOHBI MpPENOMIICHUS cBeTa. AOCOMIOTHBIA IMOKa3aTeiab PEIOMIICHHUS.
[Tonnoe BHyTpeHHee oTpaxeHue. [IpenenbHbIi yroi MoJIHOro BHYTPEHHETO OTPaKEHUS.

Hucnepcus cera. CroskHBIA cocTaB Oenoro ceera. L[BerT.

Cobuparonue 1 paccerBaromue TUH3bL. ToHKas auH3a. POKYCHOE pacCTOSIHUE M ONTUYECKas cuja
ToHKOM nuH3bL. [locTpoenune n3o0paskeHuit B cOOMparONX U paccenBaomuX JuH3ax. opmyrna TOHKOM
JTUH3BL. YBEIUYEeHHE, JaBaeMOE JIMH30H.

[Ipenensl MPUMEHUMOCTH T€OMETPUIECKON OTTUKH.

BonnoBas ontuka. Mutepdepenuuss cBera. KorepeHTHbIE UCTOYHHMKH. YCIOBHUS HaOIIOICHUS
MakCUMYMOB M MHUHHUMYMOB B HHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(]A3HBIX KOTE€PEHTHBIX
HMCTOYHHUKOB.

Hudpakuus cBeta. Judpakimonnas pemérka. YciaoBue HaOMIOIEHUS TJIABHBIX MaKCHMYMOB TPH
MaJeHU MOHOXPOMATHYECKOTO CBeTa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Honspuzanus ceera.

Texnuueckre ycTpoiicTBA M TPaKTHUECKOE MPUMEHEHHE: OYKH, Jyma, (oToammapar,
MPOEKIIMOHHBIM ammapaTr, MHKPOCKOI, TEleCKON, BOJIOKOHHAs OMNTHKA, IU(pPAKIMOHHAS pemeTKa,
MOJISIPOUI.

Jlemoncmpayuu

[IpsmonuHeitHOE pacpocTpaHeHHe, OTpakKeHHE U MpeoMiieHre cBeTa. ONTHYeCKre MPUOOPEHI.
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[TonmHoe BHYTpeHHee oTpakeHue. MoJiesib CBETOBO/IA.
HccnenoBanue cBOWCTB N300pakKeHUM B JTMH3AX.
Moienu MUKpPOCKOIIA, TEJIECKOTIA.

Habmonenne naTepdepeHym cBera.

Hab6monenue nudpakiuu ceera.

Habmonenue nucniepcun cBera.

[TomydeHune crekTpa ¢ MOMOIIBIO TPU3MBI.
[Tomy4yenue criekTpa ¢ TOMOIIBIO AU(PPAKITHOHHON PEIIETKH.
Habnronenune mossipu3aiiy cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopsie pabomul
W3mepeHne mokasaress IpeioMIICHHUS CTEKIIA.
HccnenoBanue cBOWCTB N300pakeHU B JTMH3AX.
HaGnronenue aucnepcun ceTa.

Pa3nen 6. OCHOBBI CTIENMAJIBbHOI TEOPUH OTHOCUTEJIBHOCTH
['panuubl  NPUMEHUMOCTH  KJIAaCCMYECKOW MexaHuku. [locTymarel cnenHalibHOM — TEOpHH
OTHOCHTEIILHOCTH: MHBAPHUAHTHOCTh MOMIYJISI CKOPOCTH CBETa B BaKyyMe, MPHHIIUI OTHOCHTEIHHOCTH
DUHIITENWHA.
OTHOCHUTENHHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU M COKPAIIICHNE JUTHHBI.
DHEPrusi U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBsI3b MacChl C SHEPTrUE U UMITYJILCOM PEISITUBUCTCKOM YaCTHUIIBI. DHEPIUs TOKOSI.

Pa3nen 7. KBantoBas pusuka

Tema 1. dnemenmul KBAHM OGO ONMUKU

®dotonbl. opmyna [Tnanka cBsi3u sHEpTHH POTOHA C €r0 YACTOTON. DHEPTHA M UMITYJIbC (POTOHA.

OtkpeiTne u uccienoBanue ¢Gotoddpdexra. Ombitel A. I'. CroseroBa. 3akonbl (orodddekra.
VYpasuenue DitHmreitHa 1 potodddekra. «KpacHas rpanuma» Gorodddekra.

JaBnenue cBeta. Onbitel [1. H. JIeOGenena.

XHUMHYECKOE JIECTBUE CBETA.

Texuuueckue ycTpoiicTBa M MpakTUUYECKOE NMpUMEHEHHe: (HOTOIIEMEHT, (POTONATUUK, COTHEUHAS
Oarapesi, CBETOUO/I.

Jlemoncmpayuu

D013 eKT Ha YCTAaHOBKE C LIMHKOBOH MIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodddexTa.

CBeTOINOI.

Conneunas Gatapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiTel Pesepdopna mo paccesHuro o -yactuil. Ilnanerapnas monaens
atoma. [loctynarelr bopa. U3nyuenune u mornomenne GpOTOHOB MpH MEpexoie aToMa C OJHOTO YPOBHS
SHEepruu Ha apyroi. Buapl cnekTpoB. CrieKTp ypoBHEH SHEPTHH aToMa BOJOPO/IA.

BonnoBble cBoiicTBa yactull. Bosnsl e bpoiinsa. KopnyckynsipHO-BOJIHOBOH Tyaan3M.

CrioHTaHHOE U BBIHYXICHHOE U3Ty4YCHHE.
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TexHuueckue yCTpONCTBAa U MPAKTUYECKOE NPUMEHEHME: CIIEKTPAJIbHBIN aHaIU3 (CHEKTPOCKOI),
J1a3ep, KBAaHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenne IIMHBI BOJHBI Jla3epa.

Habnronenue muHEHYaThIX CIEKTPOB H3ITyICHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

HaGnronenue nuHeiyaToro crexrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTHI, JOKa3bIBAIONINE CIOKHOCTh CTpOeHHs siapa. OTKPBITHE pPagHOaKTHBHOCTH.
OmneiTel Pesepdopaa no onpezneneHuro cocraBa paavoakTUBHOTO u3nydeHus. CBoiicTBa anbga-, Oera-,
raMMa-u3nydeHus. BrusHue paauoakTHBHOCTH Ha )KUBBIE OPTaHU3MEI.

OTtkpbiTHE MTPOTOHA U HeWTpoHa. HyknmonHas monens siapa ['eiizenOepra—lBanenko. 3apsy sapa.
Maccosoe uucino siapa. M3otomnsl.

Anbda-pacniaz. ONEKTPOHHBIM W TO3UTPOHHBIM Oera-pacman. [amMma-u3mydeHwe. 3aKkoH
PaZMoaKTUBHOTO pacmaja.

DHeprus cBA3U HYKJIOHOB B sifjpe. SnepHble cuibl. Jledekt Macchl siipa.

AnepHbie peakuuu. Jlenenre U CUHTE3 SAEp.

Anepubiii peakrop. TepmosinepHblii cuHTe3. [IpoOiieMbl W MEPCHEKTUBBI SIACPHON DHEPTETHKH.
DKOJIOTUYECKHUE aCTIEKTHI AIEPHOM SHEPTETUKHU.

DyieMeHTapHbIe YacTullbl. OTKPBITHE O3UTPOHA.

MeTo 11 HAOMIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.

dyH1aMeHTalIbHBIE B3aUMOICUCTBUS. EMMHCTBO (pu3ndeckoit KapTHHBI MUPA.

TexHuuecKkre yCTpOWCTBa U MPAKTUYECKOE NPUMEHEHHUE: JT03UMETp, Kamepa BuibcoHa, saepHbIN
peakTop, aToMHasi 6omo0a.

Jlemoncmpayuu

Cy€TunK HOHU3UPYIOUINX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpekoB 4acTil (110 TOTOBBIM (oTorpadusim).

Pa3zen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Otansl pazBUTHsA acTpoHoMud. [IpukinagHoe 1 MUPOBO33pEHUYECKOE 3HAYCHHE aCTPOHOMMUHU.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, IpKUe 3BE3/IbI, IUIAHETHI, KX BUIUMOE JBUKEHUE.

CoHeyHast cucreMa.

Connue. ConHeuyHass akTUBHOCTb. Mcrounuk sHeprum ConHua U 3BE3N. 3BE3AbI, UX OCHOBHBIE
XapakTepUCTUKU. JlMarpamMmma  «CHEKTpajbHBI  KJIacC —  CBETUMOCTBbY». 3BE31bl  TJIABHOU
MOCJIEIOBATEIBHOCTH. 3aBHCHUMOCTh «Macca — CBETHMMOCTB» I 3BE3J] TJIaBHOM ITOCJIEIOBATCIILHOCTH.
Buyrpennee ctpoenue 3B€31. CoOBpeMEHHbIE MPEACTABIECHUS O TMPOUCXOKIECHUU U 3BotonKu CosiHIA U
3BE3. OTambl )KU3HU 3BE3I.

Mneunsiii Iyt — nama [anaktuka. Ilonoxenne m aBuwxenue ConnHua B [Namaktuke. Tumsl
rajakTuk. PaguoramakTuku v kBazapbl. YEpHbIE IbIPHI B sIAPAX TATAKTHK.

Bcenennas. Pacmmpenune Bcenennoit. 3akon Xa06na. Pa30Oeranue ramaktuk. Teopust Bonbiioro
B3pbIBa. PesKTOBOE H3IIydeHUE.
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MacmrabHast ctpykrypa Beenennoii. Meraranaktuka.

Hepeménnbie mpoOieMbl acCTpPOHOMUH.

Yuenuueckue nabnrooenus

HaGnronenuss HEBOOPYKEHHBIM TJIa30M C HCIHOJIB30BAHUEM KOMIBIOTEPHBIX MPUIIOKEHUN JUIS
OTpE/IeNICHUs MOJI0KEHNUsI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHbIE co3Be3nus CeBepHOro
MOJTyLIapysl U IPKUE 3BE3BL.

Habnronenus B Teneckon Jlynsl, miuanet, Mieunoro [lyru.

Oo6o01maomee NOBTOPEHUE

Ponp ¢u3uku U acTpOHOMUM B SKOHOMUUYECKOW, TEXHOJOTUYECKOW, COIHAIBHOM M ITHUUECKOU
cdepax AeqaTeIbHOCTH YeJIOBEKa, POJb U MECTO (PM3UKHU M ACTPOHOMHH B COBPEMEHHON HAyYHOU KapTHUHE
MUpa, posib (U3NUECKON Teopuu B (GOPMUPOBAHUU MPEJCTABICHUN O (PU3NUECKON KapTHHE MUpPA, MECTO
¢u3nueckoil KapTUHbI MHpa B OOILIEM pSly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IpPEICTaBICHUI O
MIPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenne kypca ¢usuku 0azoBoro ypoBHs B 11 Kiacce ocylecTBisieTcss ¢ y4ETOM
COJIepKaTeIbHBIX MEXKIIPEJAMETHBIX CBsI3€H C KypcaMHM MaTeMaTHUKH, OWOJIOTWH, XHUMHH, reorpapuu u
TEXHOJIOTHUH.

Meosicnpeomemnole nousimusi, CBI3aHHbIE C M3yYEHHEM METOJOB HAYYHOI'O IO3HAHUA: SIBJICHHE,
HaydHbId akT, TUMOTe3a, ¢uU3NUEcKas BEIWYWHA, 3aKOH, TEOpHs, HAOJIOJCHHE, HKCIICPUMEHT,
MOJIETMPOBAHNE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHUH, TpPUTOHOMETprUYecknue (YHKIMH: CUHYC, KOCHHYC,
TaHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPhI M KX IMPOEKUUU HA OCH
KOOpJIMHAT, CIJI0)KEHHE BEKTOpPOB, MPOM3BOAHBIC JJIEMEHTAapHbIX (GYHKIMHA, NpPU3HAKK MOI00US
TPEYroJbHUKOB, OINPeIelICeHNE III0MIaAN TUIOCKUX QUryp u o0béma Ted.

buonocus: snexTpuyeckue SBICHHS B JKUBOM Mpupoie, KosieOaTeslbHbIC IBIKEHUS B >KMBON
MPUPOJIE, ONTUYECKHE SIBJICHUS B AKUBOU NPUPOJE, NEHCTBUE paarallii Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUNIMUECKAs] CTPYKTypa TBEPABIX TEN, MEXaHU3MBbI
00pa3oBaHUs KPUCTAJUIMYECKOM PEIIETKH, CIIEKTPaIbHBII aHaJIH3.

l'eocpagpusa: MarHUTHBIE TOJIOCA 3€MJIM, 3alie)KM MArHUTHBIX Py, (QOTOChEMKA 3eMHOU
ITOBEPXHOCTH, MTPEACKA3AHUE 3EMJIICTPSICEHUM.

Texnonocusi: JNVHUM DIIEKTpOIepeAayd, TIEHEpaTop NEPEMEHHOr0 TOKa, 3JIEKTPOJBUTATENb,
WHIYKIIMOHHAS Te4b, pajgap, paadonpuéMHUK, TeleBU30p, aHTeHHa, Ttenedon, CBY-neus,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHAst OaTapes.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHUA

OcBoenue yuebHoro npeaMera «®dusnka» Ha ypoBHE cpeaHero odmero odpazoBaHus (6a30BbIH
YPOBEHb) JOJDKHO 00ECTIeUUTh JIOCTH)KEHUE CIIEAYIOIINX JINYHOCTHBIX, METApPEMETHBIX U MPEIMETHBIX
00pa30oBaTeNIbHBIX PE3YyIbTATOB.

JIMUYHOCTHBIE PE3YJIbTATDI
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JIM9HOCTHBIE PE3YJIbTAaThl OCBOCHUS Y4eOHOTO TpeameTa «Du3uKay JOIKHBI OTPaKaTh TOTOBHOCTD
U CIIOCOOHOCTH O0YYaIOUIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH MO3UIMEN JINYHOCTH,
CUCTEMOW IIEHHOCTHBIX OpPHEHTAllMi, TIO3UTUBHBIX BHYTPCHHUX YyOCKIECHUH, COOTBETCTBYIONINX
TPAIUIIMOHHBIM [EHHOCTSIM POCCHHCKOTO OOINECTBa, pACIIMPEHUE KU3HEHHOTO OIBITa W OINbBITa
JEATEIBHOCTH B MPOIECCE PeaTH3allMi OCHOBHBIX HAIPABJICHUH BOCIUTATEIHHOHN IEATEILHOCTH, B TOM
YHCIIe B YaCTH:

1) rpaxaaHcKoOro BOCIMTAHUS:

C(OPMHUPOBAHHOCTh TPAKIAHCKOW MO3MIMU OOYYAIOMIETOCS KaK aKTHBHOTO M OTBETCTBEHHOTO
YjieHa POCCUICKOTO OOIIECTBa;

MPUHATHE TPAJTUITMOHHBIX 00IEYETIOBEUSCKUX TYMAaHUCTHUSCKUX U IEMOKPATUYSCKUX [IEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JICATEIIbHOCTh B HHTEpECcax TPaskJaHCKOTO OOIIecTBa, y91acTBOBATh
B CaMOYITPaBIICHUH B 00pa30BaTEIbHON OpraHN3aINH;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMU HHCTUTYTAMH B COOTBETCTBHU C WX (DYHKIUSAMHU U
Ha3HAYCHHUEM;

TOTOBHOCTH K TYMaHUTAPHOU M BOJIOHTEPCKOH NIESITETHHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(OpPMUPOBAHHOCTh POCCUMCKON I'PpaXkTaHCKON UACHTUYHOCTH, MIATPUOTU3MA;

IIEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTIDKEHHUSM POCCHUCKHX YYEHBIX B
00sacTu (GU3UKHA U TEXHHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHHMSI, ITUIECKOTO ITOBEICHUS;

CMOCOOHOCTh OIIGHWBATh CHTYalldi0 W TPHHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTHPYSCh Ha
MOpaTbHO-HPaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ICSITEIBHOCTH YUEHOTO;

0CO3HAHHE JIMYHOTO BKJIAJa B MOCTPOCHHUE YCTOWYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOEC OTHOIICHHE K MHUPY, BKJIIOYAas OSCTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
(bu3uYecKoi HayKe;

5) Tpy10BOro BOCIIUTAHHUS:

UHTEpEC K pas3iuyHbIM chepaM mpodecCHOHAIBHOW IeATEIFHOCTH, B TOM YHUCIIE CBS3aHHBIM C
(GU3MKON M TEXHWKOH, YMEHHE COBEpIIATh OCO3HAHHBIM BBHIOOP Oymymieid mpodeccuu M pean30BbIBATH
COOCTBEHHBIC KH3HCHHBIC TUIAHBL;

TOTOBHOCTh M CHOCOOHOCTh K 0OOpa3oBaHHI0 U caMoOoOpa3oBaHHMI0O B oOjacTu (QU3MKH Ha
MPOTSHDKCHUU BCEU )KU3HU;

6) 3K0JIOrHYeCKOro BOCIUTAHUS:

C(OPMHUPOBAHHOCTh  3KOJOTMYECKOW  KYJIBTYpbl,  OCO3HaHHME  TJO0AJBHOrO  Xapakrepa
AKOJIOTUYECKUX MPOOIIEM;

IUTAHUPOBAHUE M OCYIIECTBICHUE JEHCTBUI B OKpYXKarollel cpele Ha OCHOBE 3HAHUsS Ilelei
YCTOWYHMBOTO Pa3BUTHUS YEIIOBEUECTBA;

paciiupeHe OIbITa AEATEIbHOCTH HKOJOTMYECKON HAMpaBIEHHOCTH HA OCHOBE HMMEIOIIUXCS
3HAHU 10 PU3HKE;

7) HEHHOCTH HAYYHOI O MO3HAHUS:

c(OPMHUPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
¢u3nveckoil HayKH;
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OCO3HAHME IICHHOCTHM HAy4YHOW JESATEIbHOCTH, TOTOBHOCTh B TIpoLlecCe H3YyYCHHS (U3UKU
OCYILECTBIIATH IPOEKTHYIO U UCCIIEI0BATENBCKYIO AESITEIbHOCTh UHUBUIyaIbHO U B IPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

IMo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE IeiicTBUSA
Ba3oBble Joruyeckue aeicTBUA:

CaMOCTOSTEIbHO (DOPMYITHPOBATH U aKTYaJIM3UPOBATh MPOOIIEMY, pACCMATPHUBATh €€ BCECTOPOHHE;

OTIPENIENIATH IIeTTU e TEIHOCTH, 33]1aBaTh IMapaMeTphbl U KPUTEPHH UX JOCTHKCHHS,

BBISIBJIATH 3aKOHOMEPHOCTH M TPOTHBOPEUHS B PACCMAaTPUBAEMBIX (PU3UUECKHUX SBIICHUSIX;

pa3pabaTbiBaTh IUIAH pEIICHUS MPOOJIEMBI C YYETOM aHajIM3a HMEIOIIUXCS MaTepPHAIBHBIX M
HEMaTepPHAIBHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JICATEIILHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB ILIEJSIM, OIICHUBAThH
PHICKH TTOCIIEICTBUH IS TEILHOCTH;

KOODAMHUPOBAaTh W  BBHINONHATHE pabOTy B  YCIOBUSAX  pPEAITBHOTO, BUPTYyaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBaTh KPEATHBHOE MBINUICHUE NP PEIICHUH )KHU3HEHHBIX MPOOIIEM.

Ba3oBble uccienoBarebcKue AeiicTBUS:

BJIQJIETh HAYYHOW TEPMUHOJIOTHEH, KITFOYEBBIMH TMOHATHSAMHU ¥ METOJaMH (PU3NIECKON HAYKH,

BJIAJICTh HAaBBIKAMU Y4eOHO-UCCIIEIOBATEIBCKOW U MPOCKTHOM JIEATEILHOCTH B O0JIACTH (DU3UKH,
CIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY ITOMCKY METOJIOB PElIeHUs 3amad (U3NIEeCKOTO
COJIepKaHUsI, IPUMEHEHHUIO Pa3IIMUYHBIX METOJIOB MTO3HAHUS;

BIQJIETh BHUJAMHU JICATCIHHOCTH TI0 TIOJYYCHHUIO HOBOTO 3HAHHs, €ro WHTEPIpeTaluy,
npeoOpa3oBaHUI0 W MPUMEHEHHWIO B PA3JIMYHBIX y4eOHBIX CHTYalUsAX, B TOM 4YHCIE TPU CO3JIaHHUH
Y4€OHBIX MPOEKTOB B 001aCTH (U3HKH;

BBISBJIATh TIPUYMHHO-CJICIICTBEHHBIC CBSI3M M aKTyaJlH3UpOBaTh 3a/1ady, BBIJBUTaTh THUIOTE3y €6
pelleHus, HaXOJUTh apryMEHTBI JUIsl JOKa3aTelbCTBAa CBOMX YTBEPXKICHUH, 3aqaBaTh MapaMeTpbl U
KPUTEPHH PEILICHHS,

aHAJM3UPOBATh TOJYYCHHBIC B XOJE PCIICHUS 3aJa4l Pe3y/bTaThl, KPUTUYECCKA OIICHHBATH HX
JOCTOBEPHOCTb, TPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOpMyIHpOBaTh COOCTBEHHBIC 3a7a4ll B 00Pa30BaTEIIbHOM JCATEIILHOCTH, B TOM YHCIIC
NPU U3YYCHUU (DUBUKH;

J1aBaTh OIICHKY HOBBIM CHTYAaIlUsIM, OLIECHUBATh MPUOOPETEHHBIH OTIBIT;

YMETh TIEPEHOCUTh 3HAHUS 10 (PU3UKE B MPAKTHYECKYIO 00J1aCTh )KU3HECIATEIIBHOCTH;

yYMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIACTEiH;

BBIJIBUTaTh HOBBIC Ui, TIpeIaraTh OPUTHHAIBHBIE TIOJIXOAbI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHUS.

Padora ¢ undpopmanueii:

BII/IETh HABBIKAMH MOJIydeHUs: WHPOpMaAui (PU3MUECKOTO COJACPKAHUS U3 MCTOUHUKOB Pa3HBIX
TUTIOB, CaMOCTOSITEIbHO OCYIIECTBIATh TIOWCK, AaHalu3, CHUCTEMATH3alMi0 H UHTEPIPETAIUIO
nH(MOPMALIUY PA3ITUYHBIX BUIOB U (GOPM IPEICTABICHUS;

OLIEHUBATh JJOCTOBEPHOCTH HH(OPMAIIHH;

MCIOJIb30BaTh CpPEACTBA HMH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B pEIICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX ¥ OpPraHH3aI[MOHHBIX 3a7ad C COONIoJieHHeM TpeboBaHUM
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SPrOHOMHKH, TEXHHKH O€30MaCHOCTH, TUTHEHBI, PECYpCOCOEpEeKEHHUs, MPABOBBIX M ITHUYECKUX HOPM,
HOPM HMH(OPMAIIMOHHON OE30MaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3UYECKOTO COJCPKAHUS B Pa3IMUYHBIX (Qopmarax ¢ y4€TOM Ha3HAYCHUS
nHGOpPMAIINY U LIEIEeBOH ayIUTOPHH, BEIOUpasi ONTHMAIBHYIO (OPMY MPEICTABICHUS M BU3YaTU3AIIH.

KomMmyHukaTHBHbBIE YHHBepcaibHble yueOHbIe 1elHCTBUSA:

OCYIIECTBIISTH OOIIEHHE HA YPOKaX (PM3UKU M BO BHEYPOUHOU JCATEITHHOCTH;

pacro3HaBaTh NMPEANOCHUTKA KOH(DIUKTHBIX CUTYAllMi U CMATYATh KOH(IUKTHI;

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOIO TOUKY 3PEHHUs C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJCTB;

MIOHUMAaTh U UCIOJIB30BaTh MPEUMYILIECTBA KOMAaHAHON U MHIMBUYalbHOU pabOTHI;

BBIOMpATh TEMAaTHUKy M METOJbl COBMECTHBIX JAEUCTBUM C Y4€TOM OOLIMX MHTEPECOB H
BO3MOKHOCTEH KaKJIOTO WICHA KOJUIEKTUBA,

IIPUHUMATH LIEJIA COBMECTHOU JIEATEIILHOCTH, OPraHU30BbIBATh U KOOPANHUPOBATH JEHCTBHS 1O €€
JOCTH)KEHHMIO: COCTaBIIATH IUIAH JCHCTBUM, pacnpeneisaTh poOiad ¢ Y4€TOM MHEHHH YYacCTHUKOB,
o0CyXJaTh pe3ylbTaThl COBMECTHOM paboThI;

OIICHMBATh KAaueCTBO CBOEr0 BKJAJa M Ka)XJOr0 yJYacTHHKA KOMaH[Ibl B OOLIMI pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

Ipe/ylaraTh HOBBIE IIPOEKTHI, OLICHWBATh HJEHM C TNO3WLIHHA HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IMO3UTHBHOE CTPATETMYECKOE IIOBEIECHUE B DPA3IMYHBIX CHUTyalUsX, MPOSABIATH
TBOPYECTBO U BOOOpPaXKEHUE, ObITh MHULIUATHUBHBIM.

PeryasiTuBHbIe YHHBEpPCAJbHbIE YUeOHbIE 1elCTBUS
Camoopranmuszauus:
CaMOCTOSITENIBHO OCYIIECTBIIATH M03HABATEIBHYIO JESATEILHOCTh B 001acTU (PU3UKH U aCTPOHOMMUH,
BBISIBIISITH IPOOJIEMBI, CTABUTH U (GOPMYIUPOBATh COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIBHO COCTAaBJIATH IJIaH PEHICHHs pacYETHRIX M KAUECTBEHHBIX 33]1a4, IJIaH BBIOJIHEHUS
MPAKTUYECKON pabOThI C YUETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOYTCHUN;
JlaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;
paciupsaTh paMKH yueOHOTO MpeMETa Ha OCHOBE JTMYHBIX MTPEANOYTECHU;
JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a PEIICHUE;
OIICHUBATh MPHUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (OPMUPOBAHUIO U TMPOSBICHUIO SPYIUIMH B 001acTd (U3UKH, TOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHb.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:
JaBaTh OLEHKY HOBBIM CUTYyallsiIM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;
BIIJIETh HaBBIKAMH TIO3HABATENbHOW pe(rueKkcuu Kak OCO3HAHMs COBEpIIaeMbIX JCHCTBUU H
MBICIUTENbHBIX MPOLECCOB, UX PE3YIHTATOB U OCHOBAHUI;
WCIO0JIb30BaTh MPHUEMBI peIeKCUU IS OLIEHKH CUTYaIluH, BEIOOpa BEPHOTO PEIICHHUS,
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHHXKEHUIO;
MIPUHUMATh MOTUBBI U apTYMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;
MIPUHUMATD ce0sl, MTOHUMAas CBOU HEJOCTATKU U IOCTOMHCTBA;
MPUHUMATh MOTUBBI U apTYMEHTBI APYIUX MIPU aHAIN3€ Pe3yIbTaTOB ACSTEIbHOCTH;
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MPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMIMOKH.

B nmpouecce goCTH)EHNS TUYHOCTHBIX PE3yJIbTATOB OCBOCHUS POTPaMMBI TI0 (pr3HKe ISl ypOBHS
cpeaHero oOmero o0pa3oBaHHs y OOYYArOIIMXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIA HHTEIUICKT,
Mpernoaralmuil ChopMUPOBAHHOCTH:

CaMOCO3HAHUs, BKJIIOYAIOLIEr0 CIIOCOOHOCTh MOHMMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE, BUJETh
HaIpaBJICHUS PA3BUTHS COOCTBEHHOW IMOIIMOHAIBLHON Cephl, ObITh YBEPEHHBIM B ce0¢€;

CaMOPETYJIMPOBAHMUSI, BKIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTD 3a CBOE
MOBEJICHHE, CIOCOOHOCTh aIalITHPOBATHCS K SMOLIMOHAIBHBIM H3MEHEHUSM | MPOSBISTH THOKOCTH, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEM MOTHMBALMM, BKIIOYAIOUIEH CTPEMJIEHHUE K JOCTHKEHHIO LIEJIU U YCIIEeXy, ONTUMHU3M,
MHHUIMATUBHOCTh, YMEHHUE JEMCTBOBATh UCXO/I U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOIIEH CIOCOOHOCTh MOHMMATh AMOIIMOHAIBHOE COCTOSIHUE JIPYTUX, YUUTHIBATH
€ro IpH OCYILECTBICHUH OOIIEHNUs, CHOCOOHOCTb K COUYBCTBHUIO U COTEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTh BBICTPAMBAaTh OTHOIIEHUS C IPYTHMH JIIOJIbMU,
3a00TUTHCSI, IPOSBIATH UHTEPEC U pa3peiaTh KOHPIUKTHI.

NPEAMETHBIE PE3YJIBTATHI

K xonmy o6y4yenust B 10 kjiacce npeaMeTHbIe pe3yabTaThl Ha 6a30BOM YpOBHE JOJDKHBI OTPa)xaThb
c(hOpMUPOBAHHOCTH Y OOYJAIOIIHUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpPax Pojb U MeCTO (PU3HKU B (POPMHPOBAHUU COBPEMEHHOM HAy4yHOI
KapTUHBl MHpa, B Pa3BUTUU COBPEMEHHOM TEXHUKUM WU TEXHOJIOTHH, B MPAKTHUYECKON AESITEIbHOCTH
IO,

YUUTBHIBATh TPaHUIBl MPUMEHEHHUS H3YYeHHBIX (QHU3NYECKHMX MOJejeil: MarepualibHas TOYKa,
MHEepLHaNbHasl cHUCcTeMa OTCYETa, abCONIOTHO TBEPAOE TENO, MJICAIbHBIN ra3, MOJEIU CTPOCHHS Tra3oB,
KUAKOCTEH U TBEPJBIX TEJ, TOUSUHBIN AMEKTPUUYECKHI 3apsii IpH pelieHnu GU3NYecKuX 3a1ad;

pacrno3HaBaTh (pU3MUYECKUe SIBICHHUS (IIPOLIECCHI) U OOBICHATh UX HAa OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIPHO-KHHETUYECKOH TEOpUM CTPOCHMSI BEIIECTBA M AJIEKTPOAMHAMUKH: pPaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBW)KEHHE, CBOOOJHOE MAaJCHUE TeJl, JBIKEHUE IO OKPYKHOCTH,
UHEpLHUs], B3auMoieicTBUEe Tel, Auddy3us, OpOyHOBCKOE IBUKEHHE, CTPOCHHUE >KUIKOCTEH M TBEPIBIX
Tel, U3MeHeHue oObéMa Ten Mpu HarpeBaHMM (OXJIAXKAEHUHU), TEIUIOBOE pPaBHOBECHE, HCIapeHue,
KOHJICHCAIIUS, IJIaBJICHHUE, KPUCTAIIN3AIMS, KUTICHHE, BIAKHOCTh BO3/yXa, MOBLIIICHUE JaBICHUS rasa
IIPH €0 HarpeBaHUU B 3aKPHITOM COCYJIE, CBSI3b MEXAY IMapaMeTpaMy COCTOSIHUSA Ta3a B U30Ipolieccax,
AIIEKTPU3ALIUA TN, B3aUMOJICHCTBUE 3apsIIOB;

OTHCHIBATh MEXaHMYECKOE [BIDKEHUE, HCIOJB3YyS (U3NYECKHE BEIWYHMHBI: KOOpJIWHATA, MYTh,
MepeMeIeHne, CKOpOCTh, YCKOpEHHEe, Macca Tella, CHIla, HMITYJIbC Tella, KWHETHYecKas SHEPrus,
MOTEHIIMATbHAS YHEPTHUsl, MEXaHu4YecKkas paboTa, MeXxaHW4Yeckasi MOIIHOCTh; MPH OMUCAHUHU MPABUIBLHO
TPaKTOBaTh (PU3UYECKHI CMBICI HCHOJIB3YEMbIX BEIWYMH, MX OO03HAUYEHHUS W EAWHUIIbI, HAXOAUTH
(hopMyIibl, CBSI3BIBAIONINE JaHHYIO (PU3MUECKYIO BETUYHUHY C IPYTUMH BEIMYMHAMU,

OTHCHIBATh M3YYCHHBIE TEIUJIOBBIE CBOICTBA TEN M TEIUIOBBIC SBJICHHS, HCMOIB3ysd (U3NYECKUE
BEITMYMHBI: JaBJICHUE Ta3a, TeMIepaTypa, CpPeAHssl KUHETHYecKas IHEePrusi XaOTHUECKOTO IBMKCHUS
MOJIEKYJ, CPEeTHEKBAIpaTUYHAs CKOPOCTh MOJIEKYJ, KOJTMYECTBO TEIJIOThI, BHYTPEHHS HEPTHs, paboTa
ra3a, Ko3QpQUIMEHT MOJIE3HOTO NEHCTBHSI TEIIOBOTO JIBUTATENS; MPU OMHCAHUH MPABUIBHO TPAKTOBATh



21

(GU3NYEeCKUi CMBICT HCIIOJIB3YEMbIX BEIMYMH, WX OOO3HAYECHUS W EAWHUIBL, HAXOIUTh (OPMYIIBI,
CBSI3bIBAIOIIME TAHHYIO (PH3UYECKYIO BETUUUHY C IPYTUMHU BEIUYHMHAM;

ONMCHIBaTh U3YyYEHHBIE JJIEKTPUYECKUE CBONCTBA BELIECTBA M DJEKTPUUECKUE SBJICHUS
(mporeccel), HCIONB3YyS (U3NYECKHE BEIMYMHBL: OJICKTPUYECKUH 3apsiji, JJIEKTPHUUYECKOE TIOJIE,
HaNpspKEHHOCTD  TOJISI, MOTEHLMAd, Pa3HOCTb IMOTEHLMAJIOB; IMPU ONUCAHUHU IPABUIbHO TPAKTOBATH
(GU3NYECKUH CMBICT HCIIOJB3YEMBIX BEIMYMH, WX O0003HAUEHHUS W EIUHMIBI, YKa3bIBaTh (OPMYIIBL,
CBS3BIBAIOILME JAHHYIO (U3UUYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

aHATM3UPOBATh (PU3MUYECKHE MPOLECCH U SBJICHUS, UCTOJB3Yys (PU3NIECKUE 3aKOHBI M MPUHIUIIBL:
3akoH BceMupHoro Tsarotenus, |, 1l u 1l 3akonsl HproToHa, 3aKOH COXpaHEeHUs MEXaHUYECKOW SHEpPIrHH,
3aKOH COXpaHEHMs] MMITYJIbCa, NPHUHLMII CYNEPHO3ULUU CHJI, IPUHLHUII PABHOIpPABUS HHEPLHUATbHbBIX
CUCTEM OTCU€Ta, MOJEKYISPHO-KMHETUYECKYIO TEOPUI0 CTPOEHHUS BEIIECTBA, a30BbIE 3aKOHBI, CBSI3b
CpeIHe KMHEeTUYECKON SHEPruu TEIMJIOBOTO JABMKEHUS MOJIEKYJ C a0COJIOTHOW TeMIepaTypo, MepBbIil
3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHMsI JIEKTPUUECKOro 3apsiia, 3akoH KyrnoHna, mpu 3ToM paznuyarh
CJIIOBECHYIO (POPMYITHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKEHHE U YCIOBUs (TPaHUIIBI, 0OJIACTH)
MIPUMEHUMOCTH;

OOBSCHATHP OCHOBHBIE TPUHIMUMBI JCHCTBHUS MAalIUH, NPUOOPOB U TEXHUYECKUX YCTPOMCTB;
pasnuyath yCcI0BHUS UX OE30MaCHOTO UCIOIb30BaHMSI B IOBCEHEBHOM KU3HU;

BBINIOJIHATh  OKCIEPUMEHTHl IO HCCIENOBaHMIO (U3MUECKUX SIBICHMH U TPOIECCOB C
HCIOJIb30BAHMEM TPSAMBIX M KOCBEHHBIX HM3MEPEHUH, Mpu 3ToM (HOpMyaupoBaTh MpoOiieMy/3afady u
TUNOTE3y Y4eOHOI0 SKCIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEUIOKEHHOIO 000py10BaHMsl, IPOBOIUTH
OMBIT U (GOPMYJIUPOBATH BHIBOJIBI;

OCYILIECTBIIATh NPSMbIE U KOCBEHHbIE HM3MEpPEHMs (PU3MUECKUX BEIMYMH, NPU 3TOM BBIOMpATh
ONTUMAJIBHBIA CIOCOO M3MEpPEHMs] U MCIOJIb30BaTh M3BECTHBIE METOJbl OLEHKU IOTPEIIHOCTEH
U3MEPEHMUI;

UCCIIEIOBAaTh 3aBUCHUMOCTH MEXAYy (QU3UUYECKUMHU BEIMYMHAMHU C HCIOJI30BAaHUEM MPSMBIX
M3MEPEHUH, IPH 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCUPOBATh PE3yJIbTAThI MOJTYYCHHON 3aBUCUMOCTH
(bu3n4ecKnx BEJIMYUH B BUJIE TaOIUI] U IpaMKOB, 1€1aTh BBIBO/BI 110 pe3ybTaTaM HCCIIEIOBaHUS,

coOuoaTk npaBuia 0€3011aCHOTO TpyAa NpU NPOBEICHUM HCCIEIOBAaHUH B paMKax y4eOHOro
JKCIIEPUMEHTa, Yy4eOHO-HCCIEeIOBAaTEIbCKOM M  IPOEKTHOM  JESITEeIbHOCTH C  HUCHOJIb30BAaHUEM
U3MEPUTENbHBIX YCTPOMCTB U J1aGOPaTOPHOIO 000PYAOBaHUS;

pemaTh pacy€THbIE 3aJaud C SBHO 3aJaHHOM (pu3MuyecKOW MOJENbl0, MCIHOJB3Yys (pU3HUECcKue
3aKOHBI M IPUHIMIIBI, HA OCHOBE aHajM3a YCJIOBHUS 3a/aud BBIOMpaTh (PU3NYECKYIO MOJENb, BBIIACIATH
¢u3nyeckre BeIUYUHbBI U (HOPMYIIbl, HEOOXOAUMBIE Ul €€ pelieHHs], IPOBOJIUTh PacyE€Thl U OLICHUBATh
peasbHOCTh MOIYYEHHOTO 3HaUeHUs (PU3NUECKOM BETMUMHBI;

pemars Ka4eCTBEHHbBIE 3aJauyd: BBICTPAUBaThb JIOTUYECKM HENPOTHUBOPEYMBYIO  ILIETIOUYKY
paccyXJeHU ¢ ONOpPON Ha N3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMS;

UCIOJb30BaTh MPU PELICHUH Y4eOHBIX 3a7ay COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJOTHM IS
MOMCKA, CTPYKTYpUPOBAHUs, HWHTEPHNPETAlMd M MpPEJCTaBICHUS Yy4eOHOM U HaydyHO-TOMYJISApHOU
uHpOpMalUY, MOJYYEHHOM M3 pa3lWYHbIX HCTOYHUKOB, KPUTHYECKH aHAIW3UPOBATh MOJIY4aeMYIO
HUH(pOpMaIINIO;

IPUBOANUTH MpPUMEpPHI BKJIAJa POCCUHMCKUX M 3apyO€KHBIX YYEHBIX-(DM3UKOB B pa3BUTHE HAyKH,
00BsICHEHHUE MPOLIECCOB OKPYXKAIOLIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHA;
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UCIOJb30BaTh TEOPETHUECKUE 3HAHHUS MO (U3UKE B TMOBCEAHEBHOM >KM3HM JJIsi 0OECHIeUCHHS
0€30MacHOCTH TpU OOpalleHuu ¢ NpUOOpaMu U TEXHHUUYECKUMH YCTPOHCTBAMH, JJIsI COXPAaHCHHS
3II0POBBSI U COOIOJICHHUSI HOPM 3KOJIOTUYECKOTO TTOBEACHUS B OKPY)KAIOLIEH Ccpee;

paboTaTh B TPYIIIE C BRIMOJIHCHHEM Pa3IMUHBIX COLUATBHBIX POJICH, TUIAHUPOBATH PAabOTY IPYIIIIHI,
palMOHAIBHO pacHpeleNaTh 00S3aHHOCTH U IUIAHUPOBAThH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYyalUsX,
a/IEKBaTHO OLICHUBATh BKJIAJl KaXJ0r0 U3 YYACTHUKOB I'PYIIIbI B PELIEHUE pacCMAaTPUBAEMON ITPOOIIEMBI.

K xonmy oOy4yernust B 11 kjacce npeaMeTHbIC pe3ybTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTD y O0OYJAIOIINXCS YMEHUI:

JEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (PU3UKH B (OPMHPOBAHUU COBPEMEHHOW HaydHOU
KapTUHBI MHpa, B Pa3BUTHU COBPEMEHHOW TEXHUKA WM TEXHOJIOTHH, B TPAKTHYECKOH IESITEIHLHOCTH
JIIOJIEH, IETIOCTHOCTh U €AMHCTBO (PU3NYECKON KapTHHBI MUDA;

VYUTHIBATh TPAHMIIBI MPUMEHEHHSI M3YYCHHBIX (PU3MUECKUX MOJEINCH: TOYCUHBIA DIICKTPUICCKHIA
3apsij, Jyd CBETa, TOYEUHBIH HMCTOYHUK CBETA, SIIEPHAsl MOJENb aTOMa, HYKJIOHHas MOJENIb aTOMHOIO
sJIpa MPY pelieHUH (PU3NISCKHUX 3a71ad;

pacrio3HaBaTh (u3nMyecKkue sBIEHUSA (MPOIECChl) W OOBSACHATH WX HA OCHOBE 3aKOHOB
ANIEKTPOJAMHAMUKM UM KBAaHTOBOM (U3HMKHU: DIEKTpUUecKas IPOBOAUMOCTb, TEIJIOBOE, CBETOBOE,
XHUMHYECKOE, MarHUTHOE JICHCTBUS TOKa, B3aUMOJICHCTBHUE MArHUTOB, JJICKTPOMArHUTHAS WHIYKIIHS,
JNCHCTBHE MArHUTHOTO IIOJISI HA MPOBOJHUK C TOKOM U JBIDKYIIUICS 3apsjl, SJICKTPOMAarHUTHBIC
KojeOaHus M BOJHBI, MPSAMOJUHEHHOE paclpoCTpaHEHHE CBEeTa, OTpPaKeHHEe, IPEIOMIICHUE,
uHTepdepeHIus, nudpaknus W TMOISIpU3aIUs CBETa, TUCIEPCUsT CBeTa, (OTOANEKTpHUUEeCKUi 3 dexT
(boToapdexT), cBeTOBOE MaBleHHWE, BO3HHMKHOBEHHME JIMHEWUYATOTO CIIEKTpa aroMa BOJOPO/Ia,
€CTECTBEHHAs U UCKYCCTBEHHAs PaInOaKTUBHOCTD;

ONKCHIBaTh HW3YyYEHHbIE CBOMCTBa BellecTBA (DPIEKTPUUECKHWE, MarHUTHbBIE, ONTHYECKHE,
ANIEKTPUYECKYIO MPOBOJAUMOCTD PA3IUYHBIX CPE/) U AIEKTPOMArHUTHBIE SBJICHUS (TIPOLIECCHI), UCIOB3YS
(buznyecKkue BEJIMYUHBL: IIEKTPUUECKU 3apsii, CHJIa TOKa, JIEKTPUUECKOE HAIPSKEHHE, dJIEKTPUUECKOe
COIMPOTHBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJIBIKYIIAS CUJla, paboTa TOKa, MHAYKLHS MAarHUTHOTO
noJist, cuia Amnepa, cuia JlopeHia, HHIyKTUBHOCTh KaTYIIKHU, SHEPTUs SJEKTPUUECKOT0 U MAarHUTHOTO
MoJIel, MepuoJ M 4YacToTa KojeOaHuN B KojeOaTelIbHOM KOHTYpE, 3apsii U cuja TOKa B Ipolecce
rapMOHUYECKHX 3JIEKTPOMArHUTHBIX KoyeOaHuil, GOKyCHOE pacCTOSIHUE M ONTUYECKasi CUJa JIMH3bI, IPU
OMHMCAHUU MPABWJIBHO TPAKTOBATh (M3UYECKUI CMBICH HCIOIb3yEeMbIX BEIUYMH, WX OOO3HAuYCHHUS U
€IMHHULIBI, YyKa3blBaThb (OPMYIbI, CBS3bIBAIOIIME JAHHYIO (U3UYECKYI0 BEIHMYUHY C JPYTHUMH
BEITUYMHAMU;

OTHCHIBATh M3YUYEHHBIE KBAHTOBBIC SIBJICHHUSI M TPOIECCHI, HCIOJB3YS (DU3MUECKUE BEIUYMHBI:
CKOPOCTh AJIEKTPOMATrHUTHBIX BOJIH, JJIMHA BOJIHBI U YAaCTOTA CBETA, SHEPTUS U UMITYJbC (DOTOHA, IEPUO/T
MOJIypacnajia, SHeprus CBSA3U aTOMHBIX si7iep, IPU OMHCAHUU MPABUIBHO TPAKTOBATh (PU3NUECKUN CMBICI
HCIOJIb3YeMbIX BEJIMYMH, UX 00O3HAUEHUs W €AMHHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIONINE AAHHYIO
(U3MYECKYIO BETMUUHY C IPYTUMU BEJTMUYUHAMU, BBIYUCIIATH 3HaYeHHE (PU3NIECKON BETHUNHBI,

aHAIIM3UPOBATh (PU3NYECKHE MPOIIECCHl U SBICHUS, UCIONb3ysd (pU3nYecKue 3aKOHBI U MPUHIIUIIBL:
3akoH OMa, 3aKOHBI MOCJIEIOBATENBHOTO U MapalieIbHOTO COEAMHEHHUS MPOBOJHUKOB, 3aKOH JKOynsa—
JleHia, 3aKOH AJIEKTPOMArHUTHOW WHIYKIIUU, 3aKOH MPSIMOJIHMHEHHOTO PaclpoOCTpaHEeHHs CBETa, 3aKOHBI
OTpaXeHMsI CBETa, 3aKOHBI NPEJOMJICHHS CBeTa, ypaBHeHUe OifHmTedHa s (QorodddexTa, 3aKoH
COXpaHEHUs PHEPTUH, 3aKOH COXPaHEHUS UMITYJIbCa, 3aKOH COXPaHEHUS DIIEKTPUUECKOTO 3apsaa, 3aKOH
COXpaHEHHUs MAacCOBOTO YHCIIA, MOCTYIAaThl bopa, 3aK0H paJloakTUBHOTO paclaja, MpH STOM pa3indyaTh



23

CIIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKEHHE M YCIOBHUs (TPaHUIBI, 00JIACTH)
IIPUMEHUMOCTH;

ONpEJENATh HAINpaBJICHUE BEKTOpAa MHAYKLUHWM MAarHUTHOIO TMOJS IPOBOJAHMKA C TOKOM, CHJIBI
Awmriepa u cuisl Jlopenna;

CTPOUTH U OIMCHIBATh N300pakeHHE, CO3/1aBAEMOE IJIOCKUM 3€pKaJIoM, TOHKOM JIMH3011;

BBIIIOJIHATh  OKCHEPUMEHTHl 10 HUCCIECJOBAaHMIO (PU3MYECKUX SIBICHMM U IPOLECCOB C
WCIIOJIH30BAHMEM MPSIMBIX W KOCBEHHBIX M3MEPEHH: MpU 3TOM (GOpMyIHpoBaTh MpodiIemy/3amady u
TUIOTE3Y y4eOHOro SKCIEPUMEHTa, COOUpaTh YCTAHOBKY M3 IPEUIOKEHHOTO 000pYy0BaHMs, IPOBOIUTh
OTBIT U POPMYITMPOBATH BHIBO/IBI;

OCYILIECTBIIATh MpPSIMbIE U KOCBEHHbIE W3MEPEHMs (U3NYECKUX BEJIWYMH, NMPU 3TOM BBIOMpPATH
ONTUMAJBHBIA CHNOCOO W3MEPEeHHsS U HCIHOJb30BATh H3BECTHBIE METOJbl OIEHKH IOrPEeUIHOCTEeN
U3MEPEHUN;

HCCIIEI0BaTh 3aBHCHUMOCTH (PU3MUYECKUX BEIMYMH C HCIOJIb30BAHUEM MPSIMBIX HW3MEPEHUM: MpHU
3TOM KOHCTPYHPOBAaTh YCTaHOBKY, (PMKCHpPOBATh pPe3yNIbTaThl MOJIYYEHHOH 3aBUCHUMOCTH (PU3UUYECKHX
BEJIMYMH B BUJIE TaONMII U TpaduKOB, JAeNaTh BBIBOABI IO pe3ybTaTaM UCCIIeI0BaHUS;

coOnrofaTh MpaBmiia OE30MAaCHOTO TpyJda NMPU MPOBEIACHUM HCCIENOBAaHMM B paMKax yueOHOTro
SKCIEPUMEHTa, Yy4eOHO-UCCIIEJOBATEIbCKOM M  MPOEKTHOM JAEATEIbHOCTH C  HCIOJIb30BaHHEM
M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBaHMUS;

pemarh pacy€THblE 3aJaud C SBHO 3aJaHHOW (PU3MYECKONW MOJENblo, HMCIONb3ys (PU3NYEecKHe
3aKOHBI M IPUHIMIIBI, HA OCHOBE aHalU3a YCJIOBUA 33Ja4yM BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIACIATH
¢bu3nyeckre BeIUYUHBI U (HOPMYIIbI, HEOOXOAUMBIE Ul €€ pelleHHs], IPOBOIUTh Pacu€Thl U OLICHUBATh
PEaTBbHOCTD MOIYYEHHOTO 3HAaYE€HUS! (PU3HMUECKON BEIUUHHBI;

pemaTb KaueCTBEHHbIE 3aJayM: BBICTPAMBATh JIOTMYECKM HENPOTHUBOPEYMBYIO  ILIETIOYKY
paccyKJeHHU ¢ ONIOPOH Ha N3YyYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBIICHMS,;

UCIOJb30BATh IPU PELICHUU Y4eOHBIX 3a7ay COBPEMEHHbIE MH(MOPMALMOHHBIE TEXHOJOIMM IS
IIOMCKA, CTPYKTYPUPOBAHMS, HWHTEPNPETALUU M MPEJCTaBICHHUS Y4eOHOM U HaydyHO-NOMYJISAPHOU
uHGOpMalUY, MOJYYEHHOM M3 pa3IMYHbIX HMCTOYHUKOB, KPUTHYECKH aHAJIW3UPOBATh MOJY4aeMYIo
nHpopMaIuo;

OOBSICHATh MPUHLMIBI JEWCTBUSA MAalUMH, HOPUOOPOB M TEXHUYECKUX YCTPOWCTB, pa3inyarh
yCIIOBHSI UX O€30M1aCHOI0 UCIIOJIb30BAaHUs B IOBCEJHEBHOM JKU3HU;

IPUBOANUTH IPUMEPHI BKJIA/A POCCUMCKUX M 3apyOeKHBIX y4EHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHUE MTPOLIECCOB OKPYXKAIOLIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJb30BaTh TEOPETHUYECKHE 3HAaHMS MO (U3UKE B MOBCEAHEBHOM >KM3HMU s 0OecreueHHs
0€30IIaCHOCTH Mpu OOpallleHuu ¢ NpUOOPaMU M TEXHUUECKUMH YCTPOHCTBAMHM, sl COXPaHEHHs
3JI0pOBbsI U COOJIFOJIEHHS HOPM 3KOJIOTHYECKOTO MTOBE/ICHUS B OKPYKAIOLIEH Cpeie;

paloTath B IpyIIE C BHINOJIHEHUEM Pa3IMYHbIX COLUANIBHBIX pOJieH, IIaHUpOBaTh paboTy IPYIIIIbI,
palMoHaNBbHO paclpesesiaTh 00S3aHHOCTH U IUIAHUPOBATh JAEATEILHOCTh B HECTAHJAPTHBIX CUTYAIHX,
aJIeKBaTHO OIIEHMBATh BKJIAJ] K&KJOT0 U3 YYaCTHUKOB I'PYIIIBI B pELICHHE pacCMaTpUBaeMOM MPOOIIEMBI.
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10 KJIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne (uu¢posbie)
HaumeHoBaHue pa3aesioB U TeM MPOrPaMMBbI Kontpoabnbie | JJaGopaTtopHbie
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcsl
Pa3znea 1. PUBUKA U METO/IbI HAYUHOTI'O ITO3HAHMUSI
bu6moreka [IOK
1.1 ) 2
W3HRA 1 METOMp! HAYTHOTO NOSHAHHA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemaritka 0 1 https://m.eds00.ru/7f41bf72
bu6mmoreka [JOK
2.2 3 6 1
AKOHBL COXPAHCIITL B MEXATIKS https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
2.3 8 1
Apramika https://m.edsoo.ru/7f41bf72
Utoro no pazneny 20
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
. bubmuoreka [JOK
3.1 - 9 1
OCHOBBI MOJIEKYIIIPHO-KUHETHUECKON TEOPHH httos://m.edsoo.ru/7FALDF72
3.2 OCHOBBI TEPMOAMHAMUKH 10 1 bubnuoreka [IOK
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https://m.edsoo.ru/7f41bf72

Arperartsble cocTosiHUS BemiecTBa. da3oBbie

bub6mmoreka [{OK

3.3 HEePEXOIbI > https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24
Paznen 4. DJIEKTPOANHAMUKA
41 MEKTpOCTATIRA 10 fﬁfﬁﬁfﬁg r(3II§f41bf72
49 [TocTosiHHBIN 2neKTpuYecKuid TOK. TOKHM B 12 bubnuoreka [IOK
Pa3MAYHBIX Cpeaax https://m.edso0.ru/7f41bf72
Hroro mo pazgeny 22
PesepBHOe Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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11 KUIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Nen/m | HaummenoBaHme pa3iesioB U TeM NPOTrPaMMbI KouTpoasnbie | JlaGopaTopHble (undposnie)
Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznea 1. 9JIEKTPOJANHAMUKA
bu6moreka [IOK
11 MarnuTHO€ noJie. DIeKTpOMarHuTHasE MHAYKIHS 11 1 2 httos://m. eds00.ru/7fA1ca7c
Hroro mo pazgeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
2.1 MexaHu4ecKre 1 AJIEKTPOMAarHUTHBIE KOJIeOaHUs 9 1 Bubmmorexa [JOK
https://m.edsoo.ru/7f41c97c
2.2 MexaHU4eCcKre 1 AIEKTPOMArHUTHBIC BOJTHBI 5 1 bubmorexa HOK
https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 O 10 3
HHa https://m.edsoo.ru/7f41c97c
Utoro no pazneny 24
Pazzea 3. OCHOBBI CIHEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTHU
3.1 OcCHOBBI cieUaIbHON TEOPUH OTHOCUTEIBHOCTH 4 1 }P?tlf:sﬂll;lr?::i(sic])lrcjlli £41c97c
Wtoro mo pazneny 4

Pa3znen 4. KBAHTOBASA ®U3UKA
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4.1 DJIeEMEHTHI KBAHTOBOM OIITHKHU 6 bubmorexa HOK
) https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4.2 C 4
TpocHHE atoma https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4.3 A 5
TOMHOC /PO https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUU U aCTPOPHU3UKU 7 ]P?tl'f[?snllj r?:(;::)g 8/5f41097c
Hroro mo pazgeny 7
Pazgen 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 O6o0061maroniee NOBTOPEHHE 4 Et?[?s?;;?:;zgﬁﬁfﬂcg?c
Hroro no pazneny 4
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41c97c
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KaJIeHI[apHO-TeMaTI/l‘IeCKOG IJIAHUPOBAHHUE

10-A KJIACC
Mara w
e 2
2 HU3yUYeHusi = a
b= 2 =)
S S .5 .
= a2 = 2 2
) = ) = o e o
s 8| & = 35S |8
=z 5 = & |2 & |5 &
1 ®dusuka — Hayka o npupojie. Hayunbie METObI TO3HAHUS 04.09 bubnuorexa [JOK
OKpPYKaIoIIero Mupa ' https://m.edsoo.ru/ff0c32e2
Ponb u MecTo pusmku B GopMUPOBaHUN COBPEMEHHOM
2 HayJYHOM KapTHHBI MUpa, B IIPAKTHUECKON NEITETLHOCTH 06.09 bubmiorexa HOK
A P pa, B D ' https://m.edso0.ru/ff0c33e6
b {001 (5%
Mexaandeckoe nBrkeHne. OTHOCUTEILHOCTh
3 MeXaHM4YeCKoro nBuxenus. IlepeMmenienue, CKOPOCTh 11.09 bubmorexa LOK
P > CKOP ’ ' https://m.edsoo.ru/ff0c3508
YCKOpEHHE
bu6mmoreka [IOK
4 PaBHOMepHOE MPAMONMHEWHOE IBIKCHHE 13.09
P P A https://m.edsoo.ru/ff0c3620
bu6mmoreka [JOK
5 PaBHOYCKOpEHHOE MPSIMOJMHEWHOE JBHIKECHIE 18.09
YEROP P s https://m.edsoo.ru/ff0c372e
bu6mmoreka [JOK
6 CBoOoaHOe nageHue. YCKOpeHre cBOOOIHOTO MageHus 20.09
A A P s s https://m.edsoo.ru/ff0c39cc
7 KpuBosmueiinoe nBuxkenue. J[BuxeHne MaTepraibHON 25 09 bubnnoreka [JOK
TOYKHU MO OKPY>KHOCTH ' https://m.edsoo.ru/ff0c3ada
8 KontpoabsHnas padora Nel no teme «Kunemarukay 27.09 1
9 [Ipuniun otHocuTenbHOCTH ['anunes. MHepuuansHbie 02.10 bu6mmoreka [JOK
cucreMsl orcuera. I1epBelii 3akoH HeroToHa ' https://m.edsoo.ru/ffOc3be8
10 Macca tena. Cuna. Ilpunnun cynepnosunuu cuit. Bropon 04.09 bubnuoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
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3aK0H HpIOTOHA U1 MaTEpHAIbHON TOUYKHU

https://m.edsoo.ru/ff0c3be8

bubmmoreka [{OK
11 Tperun 3akoH HproTOHA 17151 MaTepUAIBHBIX TOYEK 09.10
p a P https://m.edsoo.ru/ffOc3be8
12 3akoH BcemupHOTO TAroteHus. Cuna tspkectu. [lepBas 11.10 bubnuorexa [JOK
KOCMHYECKasi CKOPOCTh ' https://m.edsoo.ru/ff0c3d00
bubmmoreka [{OK
13 Cuna octu. 3akoH ['yka. Bec Tena 16.10
yrpyr y https://m.edsoo.ru/ff0c3el18
14 Cuna tpenus. Koaddunment tpenus. Cuia 18.10 bubmuorexa [JOK
CONIPOTHUBIICHHUS IIPU ABUKEHUU TeJIA B )KUJIKOCTU WM ras3e ' https://m.edsoo.ru/ff0c3f76
[TocTymarensHO€ 1 BpamaTeIbHOE JBMKEHNE a0COTIOTHO
. bubmuorexa [JOK
15 TBEpOTO Tema. MomeHT cwibl. [1nedo cunbl. YcnoBust 23.10
- https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPIOTO Tea
NmMnynbc MaTepralbHOM TOYKH, CUCTEMBI MaTepHUaTbHBIX
16 To4eK. IMITysibe cuitbl. 3aKOH COXpaHEHHUS UMITYJIbCa 25.10 bubmorexa IOK
' ) i P JIREE: ' https://m.edsoo.ru/ff0c43d6
PeaktuBHOE nBIKEHUE
PaboTa u momHOCTh cuibl. KuneTndeckas sHeprus
17 MarepuaibHOI Touku. Teopema 00 H3MEHEHUH 06.11 bubmorexa HOK
p . ' p ' https://m.edsoo.ru/ff0c4502
KHHETHYECKOI PHEPTUr
[TorenunansHas sHeprus. [loTeHnnanpHass SHEPTHUS YIPYTO
18 nehOPMUPOBAHHOHN TI nHbl. [loTeHanspHas YHEPrUs 08.11 Bubmorexa OK
PP DYHHERL P ' https://m.edsoo.ru/ffOc461a
Tesa BOJIM3U TOBEPXHOCTH 3eMIIH
[ToTeHuanbHbIE ¥ HEMOTEHIIMAIbHBIE CHITBI. CBSI3b PaObOThI
19 HETIOTEHIIUATBHBIX CHUJI C I3MEHEHHEM MEXaHUYECKOH 13.11 bubnuoreka [JOK
SHEPrUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUS MEXaHUYECKOU ' https://m.edsoo.ru/ff0c478c
SHEPrUu
20 Wuctpykrax no OT. JlaboparopHast padota Nel 15.11
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«MccnenoBanue cBsizu pabOTHI CHIIBI C U3MEHEHHEM
MEXaHUYECKOM PHEPIUHU Tejla Ha IPUMEPE PaCTHKEHUS
PE3UHOBOTO JKI'yTa»

21 KonTpoabHnas padora Ne2 no teme «/[uHamuka. 3aKoHbI 2011 bubnuorexa [JOK
COXpPAHEHUS B MEXaHHUKe) ' https://m.edsoo.ru/ff0c4b74
29 OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KUHETUYECKON 211 bubnuorexa [JOK
Teopun. bpoynoBckoe nsmxenue. uddysus ' https://m.edsoo.ru/ffOc4dc2
23 XapakTep ABUKEHUS U B3aUMOJICHCTBHS YaCTHUI BEIIECTBA. 711 bu6moreka [IOK
Moenu cTpoeHus ra3oB, )KUIKOCTEH U TBEPIBIX TEN ' https://m.edsoo.ru/ffOc4fde
24 Macca monekyn. KonnuectBo Bemectsa. [loctosiHHas 29 11 bu6moreka [IOK
ABorapo ' https://m.edsoo.ru/ffOc4fde
o5 TemmoBoe paBHOBecue. Temneparypa u €€ H3MEepeHHE. 04.12 bubnuoreka [IOK
[Ixana remneparyp Lenscus ' https://m.edsoo.ru/ffOc4fde
bu6mmoreka [IOK
26 Wneanpusiii raz B MKT. OcHoBHoe ypaBuenue MKT 06.12
A P https://m.edsoo.ru/ffOc4fde
AGcomoTHas TemIepaTypa Kak Mepa cpeHei
. bu6mmoreka [JOK
27 KUHETUYECKON SHEPIUU JBUKCHUS MOJIEKYJ. Y paBHEHUE 11.12
. https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona
bubmuoreka [JOK
28 3akoH JlanbToHa. ['a30BbIC 3aKOHBI 13.12 1
https://m.edsoo.ru/ff0c511e
Nuctpykrax nmo OT. Jlabopartopnas padota Ne2
29 «HccnenoBanue 3aBUCUMOCTH MEKTy TTapaMeTpamMu 18.12 bubmmorexa [IOK
s Ay TEpaMetp ' https://m.edsoo.ru/ff0c511e
COCTOSIHUS pa3peKeHHOI0 razay
30 N3omporieccsl B uaeanbHOM rase u ux rpadudeckoe 2012 bubnunoreka [JOK
MIPEJCTaBICHUE ' https://m.edsoo.ru/ff0c570e
31 BuyrpenHssa oHeprus TepMOIUMHAMUYECKOU CUCTEMBI U 25.12 bubnuorexa [IOK



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
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https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
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crniocoObI e€ m3mMeHenus. KonndaecTBo TeIoTsl 1 padoTa.
BHyTpeHHSIs S3HEprusi 0THOATOMHOTO HUACAIBLHOTO ra3a

https://m.edsoo.ru/ff0c5952

bubnuorexa [JOK

32 Baget Tenuonepena 2712 https://m.edsocI)_.[ ru/ffoc5¢c36
[ToBTopHBI nHCTpYKTaXX 10 OT. Y aenbHas TEIo€MKOCTb

33 BemecTBa. KolmvecTBo TETUIOTH MpH TeTUIoepeaye. 15.01 bubmorexa HOK
Amabarisrii mponece https://m.edsoo.ru/ff0c5¢c36

34 [IepBblit 3aKOH TEPMOJMHAMUKH U €T0 IPUMEHEHHE K 1701 bubnuoreka [IOK
M30Ipo1eccam https://m.edsoo.ru/ff0c5efc

35 HeoGparumocTts mporieccoB B mpupoe. Bropoii 3akon 2701 bubmuorexa [JOK
TEPMOAVNHAMUKH https://m.edsoo.ru/ff0c6230

. . bubnuoreka [IOK
36 [Mpunnun nevictust u KIT] TerioBoit MammHbI 24.01 httos://m.e dsogru 11066004

bu6mmoreka [IOK
3 Huier Kaprio w ero KI1L 29.01 https://m.edsoo.ru/ffoc511e

38 DKOJIOTHYECKHE TIPOOJIEMBI TEIIJIOHEPT € THKH 31.01 bubmmorexa [TOK
https://m.edsoo.ru/ff0c511e

39 O6o06matomuii ypok «MoustekymsipHas pusnka. OCHOBBI 05.02 bubnuoreka [JOK
TEPMOIUHAMUKI https://m.edsoo.ru/ff0c6938

20 KonrtpoJsbHas padora Ne3 no reme «MoJiekyasipHasi bubnunoreka [JOK
¢puszuka. OCHOBBI TEPMOAUHAMUKHN» 07.02 https://m.edsoo.ru/ff0c6a50
41 [TapooOpazoBanue u KoHaeHcanus. MicmapeHue u KuneHue 12.02 Et?i?;;f:;igﬁﬁfOCG?)bG

42 A6COJ‘IIOTHa$IVI/I OTHOCUTEIIbHAS BIIAXKHOCTh BO3TyXa. 14.02 bubnunoreka [JOK
Hacspiennsiit nap https://m.edsoo.ru/ff0c64d8

43 Tsepnoe teno. Kpucrammueckue u amop@Hsie Tena. 19.02 bubnuoreka [IOK



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
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AHM30TpOIUS CBOUCTB KPUCTAILIOB. JKUAKNE KPUCTAIIIBL.
CoBpemeHHbIE MaTepuabl

https://m.edsoo.ru/ff0c65f0

44 [lnaBnenue U KpucTauM3anus. Y aeinbHas TemioTa 2102 bubnuorexa [JOK
rtaBneHust. CyOnmumarus https://m.edsoo.ru/ff0c6708
bubnnorexa [JOK
45 VYpaBHeHue TerIoBoro O6anaHca 26.02 httos//m.e dSOl_.[I’U /F0C6820
46 DnekTpu3aus Tel. DIeKTpUIecKuu 3aps. JBa Buma 58,02 bubnuoreka [JOK
ANEKTPUUECKUX 3apsAI0B https://m.edsoo.ru/ff0c6bcc
47 [TpoBOHUKH, TUATEKTPUKU U MOTYIPOBOJIHUKH. 3aKOH 05.03 bubmuorexa [JOK
COXpAaHEHUS IEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0c6bcc
48 B3aumoneunctsue 3apsoB. 3akoH Kynona. TouedHbin 07.03 bubmuorexa [JOK
BIIEKTPUYECKUU 3apsil https://m.edsoo.ru/ffOc6ced
Hanpsox€nnocts anektpudeckoro noJist. [Ipuamun
49 CYIIEPITO3HITNH IEKTPUUECKUX ToJIeH. JInnun 12.03 Bubmmorexa [JOK
. https://m.edsoo.ru/ff0c6df2
HaIpsHKEHHOCTH
50 PaboTa cun anexkrpocratudeckoro noJs. [loTenmuar. 14.03 bubnuoreka [JOK
PasHocTh noteHnnanoB https://m.edsoo.ru/ff0c6f00
51 [IpOBOIHUKH U TUAIEKTPUKHU B JIEKTPOCTATUUECKOM TI0JIE. 19.03 bubnuoreka [JOK
Jwvsnexkrpudeckas NpOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
52 OnekrpoeéMkocTb. Konnencarop 21.03 Et?[i?;;f:;igﬁﬁfm?l%
53 DIEKTPOEMKOCTD IJIOCKOTO KOHJEHCATOPA. DHEPIUs 26.03 bubnnoreka [JOK
3apsKEHHOTO KOHJIEHCAaTopa https://m.edsoo.ru/ff0c72c0
54 Wuctpykrax mo OT. Jlabopatopnas pabota Ne3 5803 bubnunoreka [JOK
"N3mepenne 3eKTpoEMKOCTH KOHAeHcaTopa' https://m.edsoo.ru/ff0c74f0
55 [IpuHLMI NENCTBUS U IPUMEHEHHUE KOHIEHCATOPOB, 09.04 bubnuoreka [IOK



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
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https://m.edsoo.ru/ff0c7126
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KOIMUPOBAJILHOTO aIlapara, CTpyWHOTO IPHHTEpA.
DneKTpocTaTUYeCcKas 3alluTa. 3a3eMIICHHE
ANEKTPOTIPHOOPOB

https://m.edsoo.ru/ff0c74f0

DNEeKTPUYECKUN TOK, YCIOBHSI €T0 CYIIIECTBOBAHMSL.

bubmmoreka [{OK

56 [TocTosunsIil Tok. Cuna Toka. Hanpsoxenue. 11.04
https://m.edsoo.ru/ff0c74f0
Conporusienue. 3akoH OMa A5l ydacTKa enu
[TocnenoBarensHOE, NapaUIEIbHOE, CMEIIAHHOE
S7 COeIMHEHHUE MPOBOAHUKOB. JlabopaTopHas paboTa 16.04 bubmorexa HOK
P ’ batoprazt p ' https://m.edsoo.ru/ff0c74f0
«/3ydeHne CMEIIaHHOTO COSTUHEHUS PE3UCTOPOBY
58 PaboTa 1 MOIIIHOCTH AJIEKTPUUECKOTO TOKa. 3akoH J[xoyrms- 18.04 bubmuorexa [JOK
Jlenna ' https://m.edsoo.ru/ff0c7838
3akon OMa 11 OJTHOM (3aMKHYTOM) SIEKTPUIECKOM IICTIH.
bu6mmoreka [IOK
59 KopoTtkoe 3ambikanme. Jlaboparopnas padota «M3mepenne 23.04
https://m.edsoo.ru/ffOc7ae0
OJIC ucToyHMKa TOKA U €r0 BHYTPEHHETO COMTPOTUBIICHUS
DIIEKTPOHHAs MPOBOIUMOCTb TBEP/IBIX METAIIIOB.
bu6mmoreka [JOK
60 3aBUCUMOCTb COIPOTUBIICHUS METAJIJIOB OT TEMITEPATYPHI. 25.04
https://m.edsoo.ru/ffOc7ae0
CBepXnpoBOJIUMOCTb
61 DNEeKTpUYECKUH TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX 30.04 bubnuoreka [JOK
MMY4YKOB ' https://m.edsoo.ru/ff0c7ae0
[TonynpoBoAHUKH, UX COOCTBEHHAS U PUMECHAs
62 MpoBOIUMOCTh. CBOKMCTBA n-repexoaa 07.05 bubmmorexa [JOK
pOBOA ] P pexoa. ' https://m.edsoo.ru/ff0c84ae
[TonynpoBOAHUKOBBIE TPUOOPHI
DNEeKTpUUYECKUH TOK B PaCTBOPAX U paciiiaBax
63 ANEKTPOIUTOB. DICKTPOIUTHYECKAS TUCCOIHAIIHS 14.05 bubmmorexa [JOK
P ' P A HHat. ' https://m.edsoo.ru/ff0c82ba
OneKTpoan3
64 OnexTpuuecKur TOK B razax. CaMOCTOSATENbHBIN U 16.05 bubnuoreka [IOK



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
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HECaMOCTOATENbHBIN pa3pan. Moisnus. [Inazma https://m.edsoo.ru/ff0c84ae
KonTpoabHas padora Ned4 mo teme «JIeKTPOCTATHKA. Bu6 OK
65 IHocTossHHBIN dJIeKTPpUYecKHil TOK. TokHM B pasiM4YHBIX 1 21.05 nomoreka L1
cpeax. DIeKTpoIMHAMMKAY https://m.edsoo.ru/ff0c86fc
. bubnuorexa [JOK
66 00606 3 1 23.05
OO YPOI (FICKTPOANHAMILD https://m.edsoo.ru/ff0c88be
DnexTpuueckue npudopbl U yCTPOMCTBa U UX
67 IpaKkTH4YeCcKoe npuMeHenue. [IpaBuiia TeXHUKH 1 brbmmorexa [OK
5e30MaCHOCTI https://m.edsoo.ru/ffOc8a8a
. bubmuorexa [JOK
68 00606 10 1
ODIAIOIHE YDOK HO TR == Kidcea https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME 68
KanengapHo-TtemaTnyeckoe mJIaAHUPOBAHUE
11-A KJIACC
Jara
Tema ypoka — E 2
(=
2 S e DJIeKTPOHHBIE
Ne § 2 f uudpoBbie
-5} =~
n/n 7 2 = | oOpa3oBaTejbHbIE
2 =3
K é 3 pecypchbl
: 2 i
= = z| 5|8
=) = S =) =]
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BBoausiii unctpykrax no OT. IlepBuunblii uHcTpykTax no OT.

. bubnuorexa [JOK
1 [TocTosiHHBIE MarHUTHI U UX B3aUMOJEHCTBUE. MarHUTHOE MOJIE. 02.09 1
. . https://m.edsoo.ru/ff0c9778
Bekrop maruutHOM MHAYKIMH. JIMHUY MarHUTHOW WHYKITUH

9 MarunuTHO€ 10JIe TPOBOIHKKA ¢ TOKOM. OmbIT Dpcrena. 03.09 bubnuorexa [JOK
B3anmoelictBre MpOBOIHUKOB C TOKOM ' https://m.edsoo.ru/ff0c98fe

3 Huctpykrax no OT. Jlaboparopuast padota Nel «13yuenue 09.09 bubnuoreka [JOK
MAarHUTHOTO IOJISI KATYIIKHA C TOKOM» ' https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHMTHOTO TOJISl HA MPOBOJHUK ¢ TOKOM. Cuia

4 Awmnepa. JlemoHcTpanus A€HCTBUS TOCTOSTHHOTO MarHuTa Ha 10.09 bubnmorexa [IOK

pa. pats A ' https://m.edsoo.ru/ff0c9ac0
pPaMKy ¢ TOKOM»

5 JlelicTBMEe MarHUTHOTO TMOJIST HAa JBHXKYIIYIOCS 3apSIKEHHYIO 16.09 bubmuorexa [JOK
gactuity. Cuna Jlopenma. Pabota cuel Jlopena ' https://m.edsoo.ru/ff0c9df4
DJIeKTpoMarHuTHas MHAYKIUs. [IoTok BEeKTOpa MarHUTHOU

6 uaayKuuu. DJ1C uHayKun. 3aKOH 3JIEKTPOMarHuTHOM 17.09 bubmorexa LOK

SR Y. P ' https://m.edsoo.ru/ff0c9df4
uHayknuu Papanes

7 Huctpykrax o OT. JlabopaTopuas padota Ne2 «HcciaenoBanue 24,09 bubnuoreka [JOK
SIBJICHUSI DJICKTPOMArHUTHOM MUHIYKLIH ' https://m.edsoo.ru/ff0cal50
NupyktuBHOCTH. fABnenue camonnaykiuu. IJC

8 CaMOUH, WU. DHEPryus MarHUTHOTO TOJISl KATYIIKH C TOKOM 24.09 bubmmorexa [JOK

AYRIIH. P v ' ' https://m.edsoo.ru/ff0ca600
DIEKTPOMarHuTHOE I0J1e
TexHuueckne ycTpoicTBa U UX NPUMEHEHHE: OCTOSIHHBIE
bubmuoreka [JOK
9 MAarHuThl, JIEKTPOMArHUTHL, JIIEKTPOABUTaTENb, YCKOPUTEIIN 30.09
https://m.edsoo.ru/ff0ca600
3JIEMEHTApHBIX YaCTHUILl, UHAYKIIMOHHAs [1€Yb

10 O6o6maromuit ypok «MarHuTHoe moJje. DIeKTpOMarHiuTHas 01.10 bubnunoreka [JOK
WH YKL ' https://m.edsoo.ru/ff0cab82

11 KonTtpoabsHnas pabora Nel no teme «MaruutHoe noJe. 07.10 bubnuorexa [IOK



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
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3HeKTp0MaFHHTHaH HHAYKIUSD»

https://m.edsoo.ru/ff0cad58

CBoOoHBIC MexaHNUecKue Kojebanus. ["apmMonndeckue

. bubnuorexa [JOK
12 Kosie0aHus. YpaBHEHHE TaPMOHIYECKUX KOJICOAHUA. 08.10 1
https://m.edsoo.ru/ff0caf06
[IpeBpatienue s3uepruu
HNuctpykrax o OT.. JlabopaTopHas padota Ne3
13 «HMcenenoBanure 3aBUCUMOCTH [IEPUOIA MaJIbIX KOJIEOAHUI Ipy3a 14.10 bubnmorexa LOK
p py3 ' https://m.edsoo.ru/ff0ca600
Ha HUTHU OT JJTHHBI HUTH U MACCHI TPy3a»
Konebarenbubid KOHTYp. CBOOOAHBIE 31IE€KTPOMArHUTHbIE
14 KoJieOaHus B UIeaTbHOM KOJie0aTeTbHOM KOHTYpE. AHAJIOTHUS 15.10 bubnmorexa [IOK
8 ype. ' https://m.edsoo.ru/ff0cb820
MEXTy MEXaHUYECKHUMH U DJIEKTPOMarHUTHBIMH KOJICOAHUSMH
15 ®opmyna ToMcoHa. 3aKOH COXpaHEHUSI SHEPTUHU B UICATHHOM 2110 bubmuorexa [JOK
K0J1e0aTEILHOM KOHTYpE ' https://m.edsoo.ru/ffOcb9c4
[IpencraBienue o 3aTyxaromux KonedaHusX. BoiHyx aeHHbIE
16 MexaHnyeckue Kojebanus. Pesonanc. BelHYKIeHHBIE 22.10 bubmorexa LOK
’ ' - ' https://m.edsoo.ru/ffOchb86
AJIEKTPOMArHUTHBIE KOJIeOaHus
[Tepemennbid Tok. CHHYCOUJAbHBIA IEPEMEHHBIN TOK.
17 MOoIIHOCTE HEPEMEHHOIO TOKA. AMIUIUTYIHOE U IEUCTBVIOIIICE 05.11 Eubmorexa HOK
P i 4 o ' https://m.edsoo.ru/ffOcbd34
3HAYEHHUE CUJIbI TOKA M HAMPSHKCHUS
18 Tpancdopmarop. [IponsBoacTBo, nepenaya U noTpedieHre 111 bubnuoreka [JOK
3JIEKTPUYECKOMN SHEPrUuun ' https://m.edsoo.ru/ff0cccOc
19 YCTpoHCTBO U MPAKTHUECKOE IPUMEHEHHUE IJIEKTPUUECKOTO 1211 bubnnoreka [JOK
3BOHKA, T€HEpaTopa MEPEMEHHOI0 TOKA, JIMHUMN 3JIEKTpoIepeiayd ' https://m.edsoo.ru/ff0cc324
DKOJIOTUYECKUE PUCKHU TTPU MPOU3BOJICTBE AJIEKTPOIHEPTUH.
20 KyneTypa HCIIoab30BaHus 3I€KTPOIHEPTHH B IOBCETHEBHO W 18.11 bubmmorexa [IOK
YIRTYP P P ' https://m.edsoo.ru/ff0cccOc
KUZHU
21 MexaHn4yecKue BOJIHBI, yCI0BUs pacipocTpaHenus. [lepuo. 19.11 bubnuorexa [IOK
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CkopocTh pacnpocTpaHeHus U JiinHa BoJHbL. [lonepednsie u
MPOJI0JIbHBIE BOJIHBI

https://m.edsoo.ru/ff0ccab4

3Byk. CropocTh 3ByKa. [ poMkocTh 3ByKa. Beicora ToHa. TemOp

bubmmoreka [{OK

22 3ByKa 2211 https://m.edsoo.ru/ffOcccOc

23 DNeKTpOMarHUTHbIE BOJHBI, UX CBOMCTBA U cKopocTh. [llkana 2611 bubnuorexa [JOK
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0

24 [IpuHIHKIIBI panOCBA3U U TeNIEBUACHM. PazBuTre cpeacTs 02.12 bubnuorexa [JOK
cBs3U. Pagnosiokamus https://m.edsoo.ru/ff0cd4e0

bu6moreka [IOK

25 KonTtpoabHas padora Ne2 no teme «KoJiebaHusi 1 BOJTHBI» 03.12 httos://m.eds0o. ru/f0CC68

26 [IpsimonuHeNHOE pacpoCTpaHEHHUE CBETA B OJTHOPOJHOM Cpe/ie. 09.12 bubmuorexa [JOK
Toueunslii nctounuk ceta. JIyd cBera https://m.edsoo.ru/ff0cd350

97 OTtpaxxeHue cBeta. 3aKOHbI OTpaxkeHus ceera. [loctpoenne 10.12 bubnuoreka [IOK
n300pakeHUH B TJIOCKOM 3epKajie https://m.edsoo.ru/ffOcd4e0

08 Huctpykrax o OT JlaGoparopras padota Ne4 «MccnenoBanue 16.12 bubnuoreka [IOK
CBOMCTB M300pakKCHUH B JIMH3AX) https://m.edsoo.ru/ff0cd7f6

29 Hucrpykrax o OT. Jlaboparopuas pabota Ne5 «M3meperue 1712 bubnuoreka [JOK
MOKa3aTesis MPEJIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzsel. [loctpoenue nzodpaxenuii B muH3e. opmyna TOHKOM bubnunoreka [JOK

30 23.12
JIMH3BI. YBEJINYECHUE JINH3bI https://m.edsoo.ru/ffOcddle
Hucnepcus cBeta. CroxxHblil coctaB 6eoro ceera. Ler.

31 Wuctpykrax mo OT. Jlabopatopnas pabota Ne6«Habmonenue 24.12 bubmorexa HOK

https://m.edsoo.ru/ffOcddle

JMCIIEPCUU CBETa»

39 [Ipenomnenue cBera. [lonHOE BHYTpeHHEE OTpaKEHUE. 2812 bubnunoreka [JOK
[IpenenbHbIA yroi MOJHOTO BHYTPEHHETO OTPAXKEHUS https://m.edsoo.ru/ff0cf862

33 [ToBTOpHBIH nHCTpYKTaX o OT. MHTepdepenuns cera. 13.01 bubnuorexa [IOK
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38

Hudpaxmus cera. Judpakunonnas pemérka

https://m.edsoo.ru/ffOced22

34 [Tontepeynocts cBeTOBBIX BOJH. [lossipusanus ceera 14.01 Et?ri?;;?ee;ifr?/}:ﬂc f02e
35 Ontuyeckue mpuOOPHI M YCTPOHUCTBA, YCIOBHS UX O€30M1acCHOTO 20,01 bubnuorexa [JOK
IIPUMEHEHHUS https://m.edsoo.ru/ffOcf6f0
36 ['paHnIIBI TPUMEHNMOCTH KJIACCUYECKOW MeXaHUKH. [locTynaTel 2101 bubnnorexa [JOK
CHELMAJIbHOU TEOPUN OTHOCHTEIIBHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U 2701 bubmuorexa [JOK
COKpAILICHUE JUTUHBI https://m.edsoo.ru/ff0cfa42
38 DHEPrus ¥ UMITYJIbC PEISITUBUCTCKOW YacTULIbl. CBSI3b MacChl € 58,01 bubmuorexa [JOK
SHEPTrUEeH U UMITYJIbCOM. DHEPIHsl MOKOs https://m.edsoo.ru/ff0cfc68
39 KonTpoabHast padora Ne3 mo teme «Onruka. OCHOBBI bubnuoreka [IOK
CHenUAJIbHON TEOPUH OTHOCUTEIHLHOCTH 03.02 https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. Dopmyna [Tnanka. DHEprus u UMITyIIbC GoTOHA 04.02 Et?[?sH/P/I;T:;T)EﬁII:f Ocfelt
41 OTtkpeiTHE U HccienoBanue porodddexra. OnpiTe A. T 10.02 bubnuoreka [JOK
Cronerosa https://m.edsoo.ru/ffOcffc4
42 3akonbl Gororddekra. YpaBHEeHHUE DWHIIITEHHA IS 11.02 bubnuoreka [JOK
dbotorddexra. «KpacHas rpanuiay Gororddexra https://m.edsoo.ru/ff0d015e
43 Hasnenue cBera. OnbiTh [1. H. JlebeneBa. Xummuueckoe 17.02 bubnunoreka [JOK
JIIEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
44 Texuuyeckue ycTpoiCTBa U MPAKTUYECKOE IPUMEHEHUE: 18.02 bubnunoreka [JOK
¢dboTodMeMeHT, HOTOAATYNK, COTHEUHAs OaTapesi, CBETO U0, https://m.edsoo.ru/ff0dOafa
. bubnunoreka [JOK
45 Pemrenne 3agau o reme «271€MEHTHI KBAHTOBOW ONTUKI) 25.02 httos//m.e dsocI)_.[ru 15040302
46 Monens atoma Tomcona. OnbIThl Pesepdopaa o paccessHuio o- 03.03 bubnuorexa [IOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0302
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HaCTHII. HHaHCTapHafl MOJCJIb aTOMa

https://m.edsoo.ru/ff0d091a

bubmmoreka [{OK
41 Hoctynarer bopa 04.03 https://m.edsoo.ru/ff0d0afa
48 Nznyuenue u noromenrue (POTOHOB IPH IEPEXOC aToMa ¢ 11.03 bubnuorexa [JOK
OJIHOTO YPOBHSI DHEPIMH Ha Ipyroi. Buabl cnekTpos https://m.edsoo.ru/ff0dOafa
BosnHoBbIe cBOMCTBA yacTull. Bosiabl ne bpowis.
49 KopnyckynsipHo-BonHoBoM gyanu3Mm. ClIOHTaHHOE U 17.03 brommorexa [OK
https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE HU3JTyYCHHE
50 OTtkpeiTHE pagnoakTuBHOCTH. OnbITH Pe3epdopra mo 24,03 bubmuorexa [JOK
ONPEIEIICHUIO COCTaBa PAIUOAKTUBHOTO MU3ITy4YECHHUS https://m.edsoo.ru/ff0d0fd2
51 CeoucTBa anbda-, 6era-, raMmma-u3nydeHus. BousHue 55 03 bubmuorexa [JOK
PaaOaKTUBHOCTH Ha )KUBbIE OPraHU3MbI https://m.edso0.ru/ff0d1162
59 OTkphITHE TPOTOHA M HEUTpOHA. M30TOmBI. Anbda-pacman. 07.04 bubnuoreka [IOK
DNEeKTPOHHBIN ¥ TIO3UTPOHHBIN OeTa-pacnaj. [ 'aMMa-u3inydenue https://m.edso0.ru/ff0d1162
DHeprus CBSI3U HYKJIOHOB B sifipe. fepHble peakiuu. SAnepHblit
53 peaktop. [IpoGnembl, TepCIEKTUBBI, SKOJIOTHISCKUE aCIIEKThI 08.04 Bubmmorexa LIOK
. https://m.edsoo.ru/ff0d1356
SIIEPHOU SHEPTETUKU
OneMeHTapHble YacTullbl. OTKpBITHE TO3UTPOHA. MeTo bl
54 HaOJIOJICHUS ¥ PErUCTPAlUH 3JIEMEHTAPHBIX YacTull. Kpyriblii 14.04 bubnunoreka [JOK
ctos1 «OyHaMeHTaIbHbIE B3aUMOICUCTBUS. ENMHCTBO https://m.edsoo.ru/ff0d0e38
(bu3nUecKOU KapTUHBI MUpa»
55 Bun 3Be31H0T0 HeOa. Co3Be3nus, IpKUE 3BE3/1bl, TUIAHETHI, UX 1503 bu6mmoreka [JOK
BuauMoOe aBrokeHue. CoJIHeYHast cUCTeEMa https://m.edsoo.ru/ff0d1162
56 Connue. ConHeunast akTuBHOCTh. McTounuk snepruu ComHia u 2204 bubnunoreka [JOK
3BE3N https://m.edsoo.ru/ff0d1162
57 3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3/bI ITTaBHOW 28.04 bubnuorexa [IOK



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
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MOCJIEIOBATEIBHOCTH. BHYTpEeHHEE CTPOCHUE 3BE3I.
COBpeMeHHI)IG MMpEACTAaBJICHHUA O MPOUCXOKACHHUU U 3BOJIIOIUHA
Comnniia u 3B€311

https://m.edsoo.ru/ff0d0e38

Mneunsiii [Iyre — Hama ['anaktuka. Ilosioxenue u 1Br>KeHHe

bubmmoreka [{OK
58 Connna B [Nanaktuke. [NanakTuku. Y€pHbIie ABIPHI B sipax 29.04
1 P ARP P https://m.edsoo.ru/ff0dOafa
TaJIaKTUK
59 Bcenennas. Paz6eranue ranaktuk. Teopust bonbioro B3peiBa. 05.05 bubnuoreka [JOK
PenukroBoe n3nydyenue. MeraranakTruka ' https://m.edsoo.ru/ff0d1162
60 Hepemennsie npo0ieMbl acTpPOHOMUU 06.05
61 KonTtpoabHas padora Ne4 no teme «j1eMeHTbI aCTPOHOMUH bubnuoreka [IOK
U acTPOPU3MKH» 12.05 https://m.edsoo.ru/ff0d0e38
O6o06matomuii ypok. Ponb ¢us3uky u acTpoHOMUM B
. . . o bu6mmoreka [IOK
62 3KOHOMHUYECKOMN, TEXHOJIOTHUYECKOHU, COITUATIBHON U dTUYECKOU 13.05
https://m.edsoo.ru/ff0dOafa
cdepax 1eaTenbHOCTH YelloBeKa
63 O6o06matomuii ypok. Poss 1 MmecTo pu3UKu 1 aCTpPOHOMHH B 19.05 bubnuoreka [IOK
COBPEMEHHOM HAy4YHOUW KapTUHE MUpa ' https://m.edsoo.ru/ff0d1784
64 O6o06matomuii ypok. Posb ¢uzuaeckoit Teopuu B 20,05 bubnuoreka [JOK
(hopMUPOBaHUH MPECTABICHUN O (PU3NMUECKON KapTHHE MUpPa ' https://m.edsoo.ru/ff0d0e38
O6o06maromuii ypok. Mecto ¢pu3ndeckoid KApTUHBI MUpa B
65 o011eM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX bubmmorexa [IOK
Py 5 p i https://m.edsoo.ru/ff0d1162
MIpeICTaBJICHUI O PUPOJIE
bubmuoreka [JOK
66 [ToBTOpenue. MaruutHoe noJje. DIeKTPOMarHUTHAS UH usi
P P ohe https://m.edsoo.ru/ff0dOafa
67 [ToBTopenue. Ontrka. OCHOBBI CHEIHANBHON TEOpUU bubnunoreka [JOK
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/ff0d0e38
68 [ToBTOpenue. KBanroBas ¢usuka. D1eMeHTH aCTPOHOMUU U bubnuorexa [IOK



https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0e38
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acTpopH3UKU

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/ff0d1784
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JIner koppexkumnu

y4eOHblil npeamer: «Puznka»

Kaace 10-A
Ne Ha3Banue pa3ngena Tema ypoka IMpuyuna KoppexTupyrmoummue Hara Hara
y KOPPEeKTHPOBKH MeponpusTUs NpoBe/JeHNsl | MPOBeIeHUs
n/n
1o IJIAHY no ¢akry
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n/n

Ha3Banue pa3nena

Tema ypoka

IIpuyuna
KOPPEKTHPOBKH

KoppexkTupyromue
MepONpUATHA

Jara
NnpoBeIeHusl

o MJIaHy

Jlara
NnpoBeaeHusl

no gakry




JIuer koppexkumnu
y4eOHblii npeamer: «@uznka»

Kaace 11-A
Ne Ha3Banue pa3nena Tema ypoka IHpuunna KoppexTupyrmommue Hara Hara
) KOPPEeKTHPOBKH MepOonpusiTUsA NpoBeJeHNsl | MPOBeIEHUs
n/n
1o IJIAHY no gakry
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n/n

Ha3Banue pa3nena

Tema ypoka

IIpuyuna
KOPPEKTHPOBKH

KoppexkTupyromue
MepONpUATHA

Jara
NnpoBeIeHusl

o MJIaHy

Jlara
NnpoBeaeHusl

no gakry
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