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1. IHosicuuTe/IbHAS 3anKCKA.

1.1. HopMaTHBHO-IPaBOBbI€ JOKYMEHTHI, HA OCHOBAHUM KOTOPLIX pa3padoTaHa
padouasi nporpamma

PaGouas mporpamma o ¢usuke pazpaboTaHa Ha OCHOBE:

1. ®depnepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoi
Denepaumny.
2. ®denepanbHOTO TOCYAaPCTBEHHOTO 00pa30BaTEIbHOIO CTaHJApTa CPEIHEro 00IIero

o0Opa3oBaHMs, YTBEPXKICHHOTO MpHKa3oM MUHHUCTEpCTBA 00pa3oBaHUsT W Hayku Poccuiickoi
®depepannn ot 17.05.2012 No 413 (manee — PI'OC cpennero oo1iero oopa3oBaHus).

3. ITpuxaza MunucrepcrBa mnpocseuieHuss P® or 22 mapra 2021 r. Ne 115 «O6
yrBepkaeHun [lopsinika opraHu3aluu W OCYIIECTBICHHS O0Opa30BaTENIbHON NEATEIbHOCTH IO
OCHOBHBIM 00I1e00pa30BaTeIbHBIM TpOTPaMMaM - 00pa30BaTEIBHBIM IPOTrpPaMMaM HAYaIBHOTO
00111er0, OCHOBHOTO OOIIETO U CPEIHET0 00IIero 00pa3oBaHMI.

4. [Tpuxaza MunucrepcrBa npocselieHus: Poccuiickoit ®@enepanuu ot 21.09.2022 Ne
858 «O06 yTBepxkaeHuu (penepanbHOro MepeyHsl yUeOHUKOB, AOMYIIEHHBIX K HCIOIb30BAHHUIO MPH
peaM3aIy IMEIOIINX TOCYJapCTBEHHYIO aKKPEIUTAIIMIO 00pa30BaTEIbHBIX MPOTPAaMM HAYAIBHOTO
o011ero, OCHOBHOTO OOIIEro, CpeiHero 001ero oopa3zoBaHus OPraHU3alUIMU, OCYIIECTBISIOIIUMU
00pa30oBaTeNbHYI0  JIEATETBHOCTh M YCTAHOBJICHHS TPENENBHOTO CpPOKa  HCIOJIBb30BAaHUS
UCKITIOYCHHBIX YYEOHHKOB.

S. [Tpuxa3za MunucrepcrBa npocseuienust Poccuiickoit @enepauuu ot 18 urons 2024
r. N 499 «O0 ytBepxaeHuu (enepalbHOT0 MEpedHsl dJIEKTPOHHBIX 00pa30oBaTENbHBIX PECYPCOB,
JOMYIICHHBIX K KCIIOJIb30BAHHUIO TIPU PEATU3aliid HUMEIONNX TOCYAapCTBEHHYIO aKKPEIUTAITUIO
00pa3oBaTeNbHbIX MPOrpaMM HayaJIbHOTO OOIIEr0, OCHOBHOTO 0OIIero, cpeaHero oOIIero

00pazoBaHus.

6. ITucekma MunucrepcrBa npocsemieHus: Poccuiickoit ®enepannu ot 21.02.2023 No
AB- 800/03 «O6 obecnieueHnr y4eOHBIMU U3TAHUSIMID.

7. [Tpuxa3za MunucrepctBa oopazoBanust U Hayku P® ot 9 utonsa 2016 r. Ne 699 «O06

YTBEP)KJICHHH TIEPEYHs OpraHW3aluid, OCYHIECTBIISIONUX BBIMTYCK YUYEOHBIX IMOCOOMIA, KOTOpBIE
JOTYCKAIOTCA K KCIOJNB30BAHUIO TPU PeaTU3alliid MUMEIOIINX TOCYIapCTBEHHYIO aKKpeIUTaIHIo
00pa3oBaTeNbHBIX MPOTPAaMM HA4YaJIbHOTO OOIIEro, OCHOBHOTO OOINEro, CpPeaHero OOIIero
00pa3oBaHU».

8. Canurapupix mnpaBun  CIT  2.4.3648-20 «CaHuUTapHO-3MUIEMUOTIOTHIECKHE
TpeOOBaHUS K OpraHU3alusM BOCHUTAaHHUS U OOYyYEeHHMs, OTAbIXa U O3JOPOBICHUS JAEeTe U
MOJIOJICIKM», YTBEPKJACHHBIX MOCTAHOBJICHHEM [ JIaBHOTO TOCYZapCTBEHHOTO CAaHHTApPHOTO Bpaua
Poccwuiickoit @enepanuu ot 28.09.2020 Ne 28 (manee — CIT 2.4.3648-20).

9. Canurapnbsix npaBui 1 HopMm CanlluH 1.2.3685-21 «I'urnennueckne HOpMaTUBbI U
TpeboBaHus K oOecrieueHn0 0e30MacHOCTH U (W) Oe3BPEIHOCTH IS ueloBeka (pakToOpoB cpeibl
oOuTaHus», yrBepxkaeHHbIX [locTanoBneHreM [ 1aBHOTO rocy1apcTBEHHOI'O CAaHUTApHOT O Bpaua PO
ot 28.01.2021 Ne 2 (nanee-Caullun 1.2.3685-21).

10. VYcraBa HOY «Yacthas mkona «B3max».

11. OcHOBHOI 00pa30BaTeIbHOM MpOrpaMMbl OCHOBHOTO obmiero obpasoBanus HOY
«YacTtHas mkona «B3max», npunsaron pemenneM Ilegarornueckoro copera HOVY «YacTtHas mikosa
«B3max» (mpotokon Ne 1 ot 30.08.2024) u yrBepkneHHol npuka3zom aupekropa ot 30.08.2024 Ne
2-J1.

12. «Ilonoxxenust o ¢opmax, MNEPUOAUYHOCTH ¥ TIOPSAKE TEKYIIET0 KOHTPOJIS
yCIIEBaEMOCTH M TPOMEXYTOYHON aTTeCTalluM, MOpsIKe MepeBoaa B cienyromuil kiaacc B HOY
«Ixona «B3max»», npunsaroro pemenuem llemarornueckoro coBera HOVY «lllkoma «B3max»
(mporokoin [Tenarornueckoro coBera ot 30.08.2024 r. Ne 1, mpukas ot 30.08.2024 r. Ne 2-]1).

OBHIASA XAPAKTEPUCTUKA YYEBHOTI' O ITIPEIMETA «®U3UKA»

[Iporpamma o ¢u3mke 0a30BOro ypoOBHS Ha YPOBHE cpefHero obmiero obpa3oBaHUs
pa3zpaboTaHa Ha OCHOBE TMOJOXKEHHH M TpeOOBaHW K pe3yibTaTaM OCBOSHHUS OCHOBHOU
obpazoBarenbHON TporpamMmbl, penctaBieHHbIX B DI'OC COO, a takxke ¢ yuérom deaepanibHOn
paboueil mporpaMMbl BOCIIUTaHUS U KOHLEIIMY NIPENoiaBaHus yaeOHoro npeamera « DHU3uKay B
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oOpa3zoBaTenbHBIX opranm3anusax Poccuiickoit ®enmepanuu, peamu3yOIIMX OCHOBHBIC
00pa30BaTeNIbHbIE IPOTPAMMBI.

Copnepxanue mporpamMMbl 1o (pU3MKEe HampaBiIeHO Ha (HOPMUPOBAHHE E€CTECTBEHHO-
Hay4YHOH KapTuHBI MUpa oOyyaromuxcs 10—11 xmaccoB mpu oOydeHun ux ¢Gusuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/EATEIbHOCTHOrO noaxoja. [Iporpamma no ¢pusuke cOOTBETCTBYET
tpeboBanusM PI'OC COO k nmiuaHUPyEMbIM JIMYHOCTHBIM, MPEIMETHBIM U METANPEAMETHBIM
pe3yabTataM OOY4YEeHMs, a TaKXKe YUHUTBhIBAET HEOOXOAMMOCTh pPEaTM3allMUd MEXKIIPEIMETHBIX
cBsizell (M3MKM C €CTECTBEHHO-HAyYHBIMH Y4YeOHBIMH mpeaMmeTramMu. B Hel ompenensrorcs
OCHOBHBIC LM U3y4yeHHs (U3UKU HA YPOBHE CpelHEro ooumero oOpa3oBaHus, IIAHUPYEMbIE
pe3ybTaThl OCBOCHHS Kypca (PM3UKHU: JINYHOCTHBIE, METAIIPEMETHBIC, IIPpeAMETHBIE (Ha 6a30BOM

YPOBHE).
[Tporpamma o ¢pu3uKe BKIIOYACT:

. IUTAHUPYEMBIE Pe3yJIbTaThl OCBOCHHS Kypca (pU3MKM Ha 0a30BOM YpOBHE, B TOM
Yuciie IPeIMETHbIE PEe3yIbTaThl 10 rofaM o0yUYeHMs;
. coJiep;kaHue yueoHoro npeamera «@usuka» 1no rogam 00y4eHus.

du3nka Kak Hayka o HanOoJiee O0IIMX 3aKOHAX MIPUPO/Ib, BHICTYIAs B KAUeCTBE y4eOHOT O
IpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HAHUN 00 OKpY:)KaroIlleM MHUpE.
[IkonbHBIA Kypc GHU3MKH — CHUCTEMOOOpa3ymoIUi sl €CTEeCTBEHHO-HAY4YHbIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIeXKAT B OCHOBE IPOLIECCOB U SIBJICHUM, U3y4aeMbIX
XUMHueH, 6uosorueil, ¢pusndeckoil reorpadueit u acrpoHomueid. lVcrnonb3oBaHue M aKTUBHOE
pUMEHEHNE PU3NYECKUX 3HAHUM OIpeNIeNsIeT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOT U
B c(epe SHEpreTHKH, TPaHCIIOPTa, OCBOEHHUS KOCMOCA, IOJTYYEHHUS HOBBIX MAaTepHajloB ¢
3aJJaHHBIMH CBOMCTBAaMH U APYyTuX. M3yueHne GU3NKH BHOCHT OCHOBHOM BKJIaJ B ((OPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTHHBI MHpa oOydarouuxcsi, B (opMupoBaHHE YMEHUN HPUMEHSTbH
HAy4YHBIM METO/1 TO3HAHUSI IPU BBINOJIHEHUN UMU YUEOHBIX UCCIIEJOBAHUM.

B ocHOBY Kypca ¢u3uku A1 ypoBHS CpeAHero o01iero o0pa3oBaHus MOJIOKEH Pl UJeH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK IMPUHIHUIIBI €0 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEH Kypc SBISETCS JJOTHYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3fesioB (PU3MKHU, BKIIIOUAET KaK BOMPOCH! KJIACCHYECKOM, TaK U
COBPEMEHHOM (PU3HKH.

Hoes cenepanuzayuu. B cooTBeTcTBUU ¢ HEMl MaTepuall Kypca GU3NKU 00bETUHEH BOKPYT
¢usnueckux Teopuil. Benymmm B Kypce sBisercss (opMupOBaHHE IPEICTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaT€pHH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. E€ peanuszanus npeanoiaraeT UCHoIb30BaHUE T'YMaHUTAPHOTO
noTeHuuana Gu3sn4eckon HayK1, OCMBICIIEHHE CBSI3U pa3BUTHUsS (U3HUKH C Pa3BUTHEM O0ILECTBA, a
TaKXe ¢ MUPOBO33pEHUYECKUMH, HPABCTBEHHBIMHU U HKOJIOTHUECKUMHU MPOOJIEMaMHU.

Hoes npuxnaonoii nanpasnennocmu. Kype Gu3nku npeanoaraet 3HakOMCTBO € IIUPOKUM
KPYTrOM TEXHHUYECKHUX U TEXHOJIOTMYECKUX NIPUIIOKEHUN U3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes »skonoeuzayuu peanusyercs MOCPEACTBOM BBEJEHUS JJIEMEHTOB COJEpKaHUS,
NOCBALIEHHBIX 3KOJOIMYECKHMM Mpo0jeMaM COBPEMEHHOCTH, KOTOpBIE CBs3aHBbl C PAa3BUTHEM
TEXHHUKHU M TEXHOJIOTUH, a TaKke 00CyXJIeHUsI TPOoOJIeM pallMOHAIBHOTO IPUPOIONOIB30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Crep)KHEBBIMHU 3JIEMEHTaMM Kypca (U3MKK Ha ypOBHE CpeJHEero oO0IIero oopazoBaHUs
SBIISAIOTCS (u3nUeckue TeopuH ((HopMUpOBaHHE IPEACTABICHUN O CTPYKType MOCTPOCHHS
¢busnueckoil Teopuu, ponu (yHAAMEHTAIbHBIX 3aKOHOB W NPUHILUIIOB B COBPEMEHHBIX
IPEJCTaBICHUSX O MPUPOJE, TPAHULIAX NPUMEHUMOCTH TEOPHUM, JUIl ONHUCAHMS €CTECTBEHHO-



HAYYHBIX SIBJICHUH U IIPOLIECCOB).

CucTeMHO-eATETbHOCTHBIHN MOAX0/ B Kypce (PM3UKU peanu3yeTcs MPEexXe BCEro 3a CYET
OpraHu3aly SKCIIEPUMEHTAILHON JIeSTeNbHOCTH o0y4aromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO HCHOJIB30BAHUE CUCTEMBI (POHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
nabopaTopHbIX paboOT, KOTOphIE B Tporpamme 1o (usmke OOBEAMHEHBI B OOMIMIA CIHCOK
YUEHHUYECKUX NPAaKTUYEeCKUX padoT. BeigeneHue B yka3aHHOM IepedHe J1JabopaTOpHBIX PadorT,
IPOBOIUMBIX JJIsl KOHTPOJS M OLEHKH, OCYIIECTBIISIETCS YYaCTHHKaMH O0pa30oBaTeIbHOTO
npolecca UCXOsl U3 0COOEHHOCTEH MIIAHUPOBAaHMS U OcHaleHHs kabuHera ¢usuku. ITpu sTom
oOecrieunBaeTcs OBJIAJICHUE OOYYAIOIIMMUCA YMEHHUSMU INPOBOJUTH KOCBEHHBIE H3MEpEHUS,
UCCIICIOBaHMs 3aBUCHUMOCTEH (U3MYECKUX BEIMYMH M IOCTAHOBKY OIBITOB IIO IPOBEPKE
IPEJJIOKEHHBIX TUIIOTES.

bosblioe BHUMaHKE yJeNseTCsl PELIEHUIO PacYETHBIX U KaueCTBEHHBIX 3aj1ad. [Ipu sTom
JUIS pacu€THBIX 3324 MPUOPUTETOM SIBIISIOTCS 3a7a4ydl C SBHO 33JaHHOH (PU3NYECKON MOJIEINbIO,
NO3BOJISIOIINE IPUMEHATh U3yUEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOI0 pasjelna Kypca,
TaK W MHTErpUpys 3HaHWS M3 pa3HbIX pas3aenoB. JlJig KayecTBEHHBIX 3aJay NPUOPUTETOM
ABJISIIOTCSL 3aJaHMs Ha OOBSCHEHHWE MpOTEKaHUs (PU3MUECKUX SBICHUH M HPOLECCOB B
OKPY’KaIOIIeH KWU3HHM, TpeOyromme BbIOOpa (U3UYECKON MOJENH Il CUTYallMH MPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MarepuanbHO-TEXHUYECKOMY
o0ecrieyeHnI0 yueOHOro npoiiecca 6a30Bblil ypoBeHb Kypca (pU3MKHM Ha YPOBHE CPeIHEr0 00IIEro
00pa30BaHUs JIOJKEH M3Yy4YaThCsl B YCIOBHSIX NMPEIMETHOr0 KaOuHeTa (PM3MKH WM B yCIOBUSAX
UMHTETPUPOBAHHOIO KaOHWHETa MPEJMETOB €CTECTBEHHO-HAyyHOro IUKia. B kaOunere ¢usuku

JOJDKHO OBITH HE00X0AUMOE JIabopaToOpHOE 00OPYIOBAHUE IS BBHIOJHEHHS yKa3aHHBIX B
nporpaMme 1o (pu3Mke yYeHUYECKHX MPaKTHUECKUX PadoT U IEMOHCTPALMOHHOE 000PY0BaHHE.
JemoHcTpannonHoe 00opyroBanne GOpMUpPyeTCs B COOTBETCTBUH C TPUHITUIIOM
MUHUMAJIBHON JOCTATOYHOCTU M O0ECHEeYMBAET IMOCTAHOBKY IEPEUUCICHHBIX B MPOrpaMMe 1o
(¢u3KKe KIHYEBBIX JIEMOHCTPALU Uil UCCIEI0BAaHUS M3YYaeMbIX SIBICHUN U MPOLIECCOB,
SMIMPUYECKUX U PYHAAMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX PUMEHEHU.

JIaGopatopHoe 00OpyI0BaHUE JUIsl YUYEHHMUYECKUX MPAKTUYECKUX padoT (opMHpyeTcs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB U OOecleuuBaeTcsl B pacuére OJHOr0 KOMIUIEKTa Ha JIBYX
oOyuaromuxcs. TemaTuyeckue KOMIUIEKTBI J1a00opaTOpPHOTO OOOpYJOBaHUS JOJKHBI OBITh
MOCTPOEHBI HAa KOMIUJIEKCHOM HCIOJIb30BAaHUM AHAJIOTOBBIX U IHU(PPOBBIX MPUOOPOB, a TAKKE
KOMITbIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE LIM(POBBIX JTAOOPATOPHil.

OCHOBHBIMU 1EJIIMU U3y4€HUs (PU3UKH B 00111eM 00pa30BaHUH SABIISIOTCSA:

. (dbopMHpOBaHUE MHTEpPECa U CTPEMJICHUsI OOYYaIOUIMXCSl K HAyYHOMY H3yUYCHMIO
IPUPO/IbI, PA3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

. pasBUTHE TPEJCTaBICHUH O HAyYHOM METO/e MO3HaHusA U (HOpMUpPOBaHHE
HCCJIEIOBATENILCKOTO OTHOIICHUS K OKPY’KaIOIUM SIBJICHUSIM;

. (dopMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3yueHHst OCHOB
CTpOEHUS MaTepuu U (pyHIaMEHTaIbHBIX 3aKOHOB (PM3UKH;

. (dopmMHpoBaHHEe YMEHUN OOBACHATH SABJICHUS C MCIIOJIB30BAaHUEM (PU3UUECKUX
3HAaHUU M HAYYHBIX JOKA3aTeJIbCTB;

. dopmHpoBaHHE TMPEACTaBICHUM O pOAM (QU3MKK I Pa3sBUTHS  JIPYTHX

C€CTCCTBCHHBIX HAYK, TCXHUKHU U TEXHOJIOTHH.

JlocTuxkeHne 3TUX Ielei oOecrednBaeTcs pelieHHeM CIEAYIOIUX 3a1ad B IMpoliecce
M3y4deHus Kypca (U3NKU Ha YPOBHE CPEIHETO OOIIero oOpa3oBaHuUs:

. NpHOOpEeTEeHNE CHUCTEMBI 3HAHUKW 00 OO0mUX (QUINYECKUX 3aKOHOMEPHOCTSX,
3aKOHaXx, TEOPHSIX, BKIII0YAsT MEXaHUKY, MOJIEKYJISIPHYIO (PU3HKY, SJIEKTPOAMHAMHUKY, KBAHTOBYIO
(GU3HKY U TIEMEHTHI aCTPOPU3UKH;

o dbopMHUpOBaHHE YMEHUM TMPUMEHATh TEOPETHUYCCKHUE 3HAHUS I OOBSICHEHUS
(bu3MYECKUX SIBICHUN B MPUPOJE W JIJS NMPHUHATHS MPAKTUYECKUX PEIIeHUH B MOBCETHEBHOMN
JKU3HU;



. OCBOEHHUE CIOCOOOB peIIeHHs Pa3INYHbIX 3a7ad C SIBHO 33JaHHOW (hU3UYECKOU
MOJIeIbIO, 3a/ay, MOJApa3yMeBAIONINX CaMOCTOSTENbHOE CO3JAaHue (U3NYECKON MoenH,
aJICKBaTHOW YCJIOBHUSM 33]1a4U;

. MOHMMAaHHE (PU3NYECKUX OCHOB U MPUHLHUIIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB
Y TEXHOJIOTUYECKUX MPOLIECCOB, UX BIHUSHUS HA OKPY>KAIOIIYIO CPEY;
. OBJIaJICHUE METOJaMH CAaMOCTOSITEIbHOTO IUIAHUPOBAHUA U  IPOBEICHUS

(¢U3MUeCKUX OSKCIEPHMEHTOB, aHalW3a W HUHTEpHpeTanud WHQPOPMALUHU, OINpeaeIICHU
JIOCTOBEPHOCTH MOJTYYEHHOTO Pe3yJIbTaTa;

. CO3/laHUE YCJIOBUH JUIi pa3BUTHUS YMEHUH MPOEKTHO-MCCIIEI0BATEIbCKOH,
TBOPUYECKOH J1eATEIbHOCTH.

MecTo M posib npeAMeTa B y4eOHOM M1aHe (KOJIMYecTBO y4eOHbIX YaCOB, HA KOTOpoe
paccuuTaHa padoyasi MporpaMMa B COOTBETCTBMHU € Y4eOHBIM IUIAHOM, KaJIeHJAAPHbIM
y4eOHBIM rpa)uKoMm).

B yuebnoMm mnane cpennero obuiero oopasoBanus npeamet «Dusukay 6a30BOro ypoBHs
BXOJIUT B COCTaB MpeaMETHON 001acTu «EcTecTBeHHO-HAayYHbIE TPEAMETHIY.

Ha wsydenne ¢usuku (0a30BbI YPOBEHb) Ha ypOBHE CpEIHEro 00Iero odopazoBaHUs
orBoautcs 136 yacos: B 10 kiacce — 68 yacoB (2 waca B Hezeno), B 11 kiracce — 68 wacos (2 uaca
B HEJICIIO).

[Ipemiaraemslii B mporpamme 1o GU3uKe MepeyeHb J1a00PaTOPHBIX U MPAKTHYECKUX PadoT
ABIISIETCS PEKOMEH/IOBAaHHBIM, YYHUTENb JejaeT BBIOOp MPOBEACHHUSA JIaDOpaTOpPHBIX paboT u
OIBITOB C YYETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yYarOIUXCsl.

2. COAEP) KAHUME OBYYEHUSA
10 KJIACC

Pa3nen 1. ®u3nka u MeToAbl HAYYHOT0 NO3HAHMA

®usnka — Hayka o npupoae. Haydnsle MeTonpl MO3HAHUA OKpYysKaromero mupa. Pomib
HKCIEPUMEHTA M TEOPHH B MPOLIECCE MO3HAHUS PUPOBI. DKCIEPUMEHT B (PU3HKE.

MonenupoBanue Quandeckux sBIeHUIN U mpoueccoB. Hayunsle runoressl. dusznueckue
3aKOHBI U TEOpUH. [ paHULIbI MPUMEHUMOCTH (HU3NYECKUX 3aKOHOB. [[pUHIINIT COOTBETCTBUS.

Ponb 1 MecTo pu3nku B HOpMUPOBAHMM COBPEMEHHON HAayYyHOW KapTHHBI MHpa, B
MIPaKTHUYECKON NEATEIbHOCTH JIFOJIEH.

Jlemoncmpayuu

Amnanorosble U IU(POBbIE U3MEPUTETbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3gen 2. MexaHuka

Tema 1. Kunemamuka

Mexanudeckoe nBmwkeHHe. OTHOCHTEIBHOCTh MEXaHMYeCKoro IBmkKeHus. Cucrema
orcuéra. Tpaekropus.

[Tepemernienue, cKOpocTh (CpemHssi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMU HAa OCU CUCTEMBbI KoopauHaT. ClOoXeHue nepeMenieHui u
CJII0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOpEHHOE MpPsIMOJMHEHHOe nBKeHue. ['paduku 3aBHCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH 1 TIEPEMEIICHHs] MaTepUATbHON TOYKH OT BPEMEHHU.

CBoboaHOe ajieHne. Y CKopeHHe CBOOOTHOTO TaACHHUS.

KpuBonuneiiHoe pABWkeHHE. JIBU)KEHME MATEpUATIbHON TOYKH IO OKPYXKHOCTH C
MOCTOSIHHOM 10 MOJTIYJIFO0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHas ckopocTh. [lepron u yacrora
oOpaiuenus. LleHTpocTpeMuTeNnbHOE YCKOPEHHUE.

TexHuueckue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIHJIOMETpP, JIBHXKCHHE
CHapSIOB, IIETTHBIC U PEMEHHBIC MTePEIauH.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCUETa, HILTIOCTPAINS KHHEMATHIECKUX XapaKTePUCTUK JIBIKCHUS.



[IpeobpazoBanue ABUKEHHI ¢ UCTIOIB30BAHUEM IMPOCTHIX MEXaHH3MOB.

[Tanenune Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmotenue aBrkeHuUs Tela, OpOIMIEHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenue yckopeHus CBOOOIHOTO MaeHHUS.

Hamnpanenue ckopocTu npu ABUKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuenue HepaBHOMEPHOTO JIBUKEHHUS C LIEIBIO OMPEIeTICHUsI MTHOBEHHOM CKOPOCTH.

UccnepoBanue  COOTHOLIEHUST ~ MEXKAY  MYTAMH, [POHJACHHBIMM  TEJIOM  3a
MOCJIE/IOBATEIbHbIE PpPaBHBIE MPOMEXKYTKHM BPEMEHU MPU PABHOYCKOPEHHOM JIBUKECHUHU C
HayaJbHOU CKOPOCTHIO, PABHOU HYJIIO.

N3yueHne nBUKEHUS IIAPUKA B BI3KOU KUIKOCTH.

N3yyenue nuxeHus Teaa, OpOIIEHHOTO TOPU30OHTAIBHO.

Tema 2. /lunamuxa

[Ipunuun otHocutensHocTH ["anuies. [lepseiii 3akon HeroToHa. IHEpLManbHbIE CHCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cui. Bropoi 3akon HeroToHa mjis
MaTtepuanbHOU ToUuku. Tperuii 3akoH Hpr0TOHA J1s1 MaTepraabHbIX TOYEK.

3akoH BceMupHoOro tsaroreHusd. Cuna tsxectu. [lepBas kocMuyeckasi CKOpOCTb.

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

Tpenue. Bunsl Tpenust (1mokosi, ckoibxeHus, kaueHus). Cuna tperus. Cyxoe TpeHHe.
Cuna TpeHUS CKOJBKEHUS U cuiia TpeHus mokost. Koadgduruent tperus. Cuia COMpOTHBIICHUS
P ABM>KEHUH TeJa B KUIKOCTH WIH rase.

[TocTynarenbHOE U BpalareabHOE ABUKEHUE a0COTIOTHO TBEPAOTO TEa.

MoOMEHT cuibl OTHOCUTENIBHO oOcH BpaunieHus. [lmedo cuibl. YciioBus paBHOBecHUs
TBEPAOIO Tea.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: NOJAIUUITHUKY, JABUKCHUE
MCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue uHepLIuu.

CpaBHeHHE MacC B3aUMOICHCTBYIOIINUX TE.

Bropoii 3akon HeroToHa.

N3mepenne cu.

CnoxxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(popMaliyi.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOIbEME U aJACHUH.

CpaBHEHHE CHIT TPEHUS TIOKOSI, KAYSHHS M CKOJIb)KEHUS.

VYcnoBust paBHOBecus: TBEpAOro Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomuol

Nzyyenne nBuxeHust Opycka o HaKJIIOHHOM MITOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHUJT YIIPYTOCTH, BO3HUKAIONIUX B MPYXUHE U PE3UHOBOM
o0pasie, OT ux AehopMaltH.

HccnenoBanue ycnoBuii paBHOBECHS TBEPAOTO TeJa, HMEIOIIET0 OCh BPAIICHHS.

Tema 3. 3akonwvl coxpanenus ¢ Mexanuxe

Nmmynsc MaTepraibHONM TOYKH (TeJa), CACTEMBI MaTepUaIbHBIX TOUYEK. IMITyIbCc CHITbI 1
M3MEHEHUE UMITYJIbCa TeJa. 3aKOH COXPAaHEHUS UMITYJIbca. PEakTUBHOE ABUKEHUE.

Pabora cuiiel. MOIIHOCTD CHIIBI.

Kunernueckast sHeprus MaTepuaabHO TOUkH. Teopema 00 M3MEHEHUU KUHETHYECKON
SHEPTUH.

[MorennmansHas oHeprus. [loTeHnmManbHas dSHeprus yopyro aegopMHUPOBAHHOM
npy>kuHbl. [loTeHIManbHast SHEPrus Tena BOJNU3H MOBEPXHOCTH 3EMITH.

[ToTeHnmanpHble U HEMOTEHIHATbHBIE CUIBL. CBsi3b pabOThl HEMOTEHIIMATBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON YHEPTUHU CUCTEMBI TeJ. 3aKOH COXpaHEHHUS MEXaHUYECKON YHEPTHUH.



VYnupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue ycTpoilcTBa M MPAKTUYECKOE MPUMEHEHHUE: BOJAOMET, KONEP, MPYKUHHBINA
IIUCTOJIET, IBUKEHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

[lepexox moTeHIIMATBLHON SHEPTUN B KHHETHYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

W3ydenue abCOMIOTHO HEYIIPYTOro yaapa ¢ MOMOIIBIO IBYX OJUHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3u pabOTHI CHIIBI ¢ U3MEHEHUEM MEXaHHMUECKOW SHEPrHH Tesa Ha
IIpUMEPE PACTKEHUS PE3UHOBOTO JKIyTa.

Pa3nen 3. MoJiekyJsipHasi pu3nKa 1 TEPMOJIMHAMUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOU Meopul

OcCHOBHBIE [OJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUH U UX ONBITHOE 00OCHOBAHUE.
bpoynosckoe asmwxkenue. Auddysus. Xapakrep 1BUKEHUS U B3aUMOAESHCTBHSI YaCTHUI] BELLIECTBA.
Mopnenu cTpoeHus ra3oB, JKUJIKOCTEN U TBEPABIX TE U OOBSICHEHUE CBOMCTB BELIECTBA HA OCHOBE
9THX Mozeneil. Macca u pazmepsl Mosekyil. KonnuectBo BenjectBa. [locrossHHas ABoragpo.

Tennosoe paBHoBecue. Temneparypa u e€ usmepenue. [llkana remneparyp Lienscus.

Mognenps uaeanbHOro raza. OCHOBHOE YPaBHEHHME MOJIEKYJISIPHO-KMHETUYECKOW TEOpUHU
uaeanbHOro rasa. AOCONIOTHAs TeMmiepaTypa Kak Mepa cpelHell KMHETHYeCKOH sHepruu
TEIJIOBOrO ABMKEHUS yacTull rasza. [llkana temneparyp KenbBruHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Kuaneiipona. 3akon /lansrona. M3omponeccsl B U1€anbHOM ra3e ¢ IOCTOSHHBIM
KOJIMYECTBOM BemlecTBa. [ 'paduueckoe mpeAcTaBiIeHHE H3OMPOILECCOB: H30TepMa, H30XO0pa,
nzobapa.

TexHuyeckue yCcTpoiicTBa U IPAKTUUECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeETp.

Jlemoncmpayuu

OnbIThI, 10Ka3bIBAIOLINE JUCKPETHOE CTPOSHHE BEIIECTBa, (poTOrpapuu MoJeKy1
OPraHUYECKUX COCTUHECHUM.

OmnbIThl 0 AU Y3UH KUAKOCTEH U Ta30B.

Mopenb GpOyHOBCKOTO JIBUKECHHUSI.

Mogens onbita HITepHa.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECHCTBHUS.

Monens, niurocTpupyronas NpupoLy JaBJICHUs ra3a Ha CTEHKU COCyaa.

OnBIThI, WILTIOCTPUPYIOLINE YPaBHEHNE COCTOSIHUS UJI€AIBHOTO Ta3a, N30IPOIECCHI.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomoi

Omnpenenenne macchbl BO3/lyXa B KJIACCHOM KOMHAaTeé Ha OCHOBE H3MEpeHHH o0BEma
KOMHAaTBI, 1aBJICHUS U TEMIIEPATypbl BO3yXa B HEU.

HccenenoBanue 3aBUCUMOCTH MEXKy ITapaMeTpaMu COCTOSIHUSL pa3peKEHHOTO rasa.

Tema 2. Ocnogbl mepmoounamuxku

TepmoanHamMuueckass cucrteMa. BHYTpeHHss dHEpPrusi TEPMOJMHAMUYECKON CUCTEMBI U
crocoObl e€ u3MeHeHus. KonmuuecTBo TemnoTsl U pabota. BHYTpeHHsIs SHEPTusi 0JJHOATOMHOTO
MJEANBbHOrO Ta3a. Buael Temonepenauun: TeIoNpOBOAHOCTh, KOHBEKIIMS, U3TyUYEHHE. Y JebHast
TEIIOEMKOCTH BellecTBa. KonMuecTBO TEIIOTHI IPH TEMJIONEpEAAYE.

[Tonsitne 06 anmabarHom mponecce. [lepBeiii 3akoH TepMonuHamMuku. [lpumenenue
NEpBOTo 3aKOHA TEPMOAMHAMUKY K n3onporeccam. ['papuueckas uHTeprperanus paboTsl rasa.

BTtopoii 3akon TepmMoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B PUPOJIE.

Tennobie MamuHbl. [IpuHIMIBI AeWCTBUS TemIoBbIX MamuH. [IpeoOpa3oBanus sHEprun
B TerioBbIx MamuHax. Koadduuuent nonesHoro aevictsus TerioBoil mamuusl. [{ukn Kapuo u
ero Kod(UIMEHT MOJIE3HOT0 JeHCTBUA. DKOJIOTHUECKUE TPOOJIEMBI TETIIOIHEPTETUKH.



TexHuueckue ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHE: ABUTATE]Ib BHYTPEHHEIO
Cropanusi, ObITOBOI XOJOIUIbHUK, KOHTUIIMOHED.

Jlemoncmpayuu

W3meHeHrne BHYTpeHHEH SHEpPrUU Tejla MPU COBEPLICHUH pabOThI: BBUIET MPOOKU U3
OYTBUIKY MMOJ JCHCTBUEM CXKATOTO BO3yXa, HarpeBaHue 3(upa B TaTyHHOU TpyOKe MyTEM TPEHUS
(BUCOIEMOHCTpALIHS ).

W3meHeHne BHyTpEeHHEN 3HEPTUH (TeMIiepaTyphl) Tella Ipy TEIUIoNepesaye.

OnpIT 0 aarabaTHOMY PACHIMPEHUIO BO3yXa (OMBIT C BO3AYIIHBIM OTHHUBOM).

Monenu napoBoi TypOUHBI, ABUTATENS BHYTPEHHETO CTOPAHUS, PEAKTHBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomol

N3mepenue yaenbHOu TEeII0EMKOCTH.

Tema 3. Azpecamnvie cocmosanusa eewjecmea. Pazosvie nepexoont

[TapooOpa3zoBanne u KoHAeHcamus. Vcmapenue u  kumeHue. AOCOTIOTHAsST U
OTHOCHTEJIbHAS BJIAXHOCTh BO3Iyxa. HachlmeHHbIi nap. Y aenbHas Temiora mapooOpa3oBaHusl.
3aBUCHUMOCTh TeMIIEpaTypbl KUIIEHUS OT JaBJICHMUS.

Teépmoe teno. Kpucrammmaeckue u amopHbIC Tena. AHU30TPOIHUS CBOMCTB KPHUCTAIIOB.
Kunkue xpucramnsl. CoBpeMeHHble MaTepuanbl. [[naBneHue u KpucTtaum3anus. Y aenbHas
teruioTa muasieHus. Cyonumanus.

VYpaBHeHUE TEII0BOro OajaHca.

TexHudyeckue ycTpoiicTBa M MPAKTUUYECKOE MPUMEHEHHE: TUTPOMETP U ICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUU TTOTYUYEHHUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCIIE HAHOMATEPHAJIOB,
Y HAaHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBHIIIEHHBIX MAPOB.

Kunenue npu moHW>KEHHOM JaBJICHUH.

CrniocoObl U3MepeHus BIaKHOCTH.

Habnronenne HarpeBaHus U TUIABJICHUS KPUCTAUTHYECKOTO BEIIECTBA.

JleMOoHCTpanus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenne 0OTHOCUTETHHOM BIIAXXHOCTH BO3/yXa.

Pasnen 4. daexkTpoauHaMmuka

Tema 1. Dnekmpocmamuxa

OnexTpuzanus Ten. ODJEKTpUYecKuil 3apsn. JlBa BHJa DIIEKTPUYECKUX 3apsOB.
[TpoBOAHMKH, TUAIIEKTPUKHU U MTOJIYIIPOBOJAHUKH. 3aKOH COXPAHEHHUS MIEKTPUUYECKOTO 3apsja.

B3aumoneiictBue 3apsaoB. 3akoH Kynona. TodeuHblil snekTpuueckuil — 3apsi.
Onektpuueckoe nose. Hanpspk€HHOCTH snexkTpuueckoro mnoss. [IpuHnun cynepnosuuuu
ANEKTPUYECKUX MOJEH. JINHNK HANPsSYKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PaGora cun anekrpocratnueckoro mosd. [loteHuman. Pa3HOCTh MOTEHLMANOB.
IIpOBOTHUKY U TUAIEKTPUKH B AIEKTPOCTATHYECKOM ITouie. JIM3IeKTprudecKasi IpOHULAEMOCTb.

OnexTpoéMkocTs. KoHzaeHcaTop. DIEKTPOEMKOCTh IMJIOCKOIO KOHJEHCATOpa. ODHEPIus
3apsKEHHOIO KOHJIEHCATOPA.

TexHu4ecKkue yCcTpoMCTBa U IPAKTUYECKOE IIPUMEHEHHUE: DJIEKTPOCKOI, DJIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHJIEHCATOP, KOMHPOBAIbHBIN
anmnapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOoUCTBO U NIPUHIUIT ACUCTBUS JIEKTPOMETPA.

B3anmopeiicTBre Ha’IeKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE M0JIE 3apsyKEHHBIX TEI.

[IpoBOIHMKY B 3EKTPOCTATHYECKOM IIOJIE.

DnexTpocTaTUuecKas 3alluTa.

JIMDIIEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.



3aBUCUMOCTh 3JEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOMIAJAW IUIACTHH,
PACCTOSIHUS MEXAY HUMH U JTUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAeHcaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOpa.

Tema 2. Ilocmosnnwtit 3n1ekmpuueckuii mok. Toku 6 paznuunslx cpedax

DNEeKTPUYECKUM TOK. Y CIIOBUS CYIIECTBOBAHMS 3JIEKTPUUYECKOro Toka. ICTOUHMKHU TOKa.
Cuna toka. [locTosIHHBIN TOK.

Hanpspokenune. 3akon Oma Juist yyacTka HEenu.

DnekTpruyeckoe CONPOTHUBIICHNUE. VY nenbHoe CONPOTHUBIICHUE BELIECTBA.
[TocnenoBarenpHOE, MapamieNbHOE, CMEIIAHHOE COSIMHEHUE MPOBOHUKOB.

Pabota snexkrpuueckoro Toka. 3akoH Jxoyns—JIenma. MOIMHOCTD 3JEKTPUIECKOTO TOKA.

DNEeKTPOABUKYIIAs CUjla U BHYTPEHHEE COMTPOTUBJICHUE UCTOYHUKA TOKA. 3akoH OMa 1is
MOJIHOM (3aMKHYTOM) asiekTpuueckoit nenu. KopoTkoe 3aMbikaHue.

ONEeKTpoHHAas NPOBOJUMOCTb TBEPABIX METAUIOB. 3aBUCHUMOCTh COIPOTHUBIICHUS
METaJUIOB OT TemMneparypbl. CBEPXIPOBOAUMOCTb.

DNeKTpUYEeCKHil TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHass W NPHUMECHAas MPOBOAMMOCTh MOIYIPOBOIHUKOB.
CaoiicTBa p—n-nepexona. [lomynpoBogHuKOBbIE TPUOOPHI.

DIEeKTPUYECKUI TOK B PACTBOpPAX M PACILIABAX AJIEKTPOJIUTOB. DIEKTPOIUTHYUECKAS
JUCCOIUAIUS. DIEKTPOIIU3.

DnekTpruyeckuil TOK B razax. CaMOCTOSITENbHBIN U HECAMOCTOSATENbHBIN pa3psaa. MoiaHus.
IIna3zma.

TexHuueckue yCTpONCTBA M MPAKTHYECKOE IPUMEHEHHE: aMIIepMETpP, BOJBTMETP,
peocTaT, MICTOYHHKHU TOKa, SJIEKTPOHArpeBaTeIbHbIC MPUOOPHI, JIEKTPOOCBETUTEIBHBIE IIPUOOPHI,
TEPMOMETP  COMPOTHUBIICHUS, BAKyyMHBIH  JHOJ, TEPMHCTOPHI U  (HOTOPE3UCTOPHI,
MOJIYTIPOBOIHUKOBBIN JTNO/I, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaIPSIKEHUS.

3aBUCHMOCTH COMPOTHUBJICHUS IJIWHIPUYECKUX MPOBOJIHUKOB OT JUTMHBI, IJIOIIAIN
MONEPEYHOI0 CEYEHUsI U MaTepHuana.

CwMmeriaHHOe COeTMHEHHE POBOHUKOB.

[IpsiMmoe u3MepeHue 3aeKTpoABMXKYIIEH cuibl. KOpoTkoe 3amblkaHuE rajabBaHUUYECKOIO
AJIEMEHTA M OlIEHKA BHYTPEHHETO COMIPOTHUBIICHHS.

3aBUCHMOCTb CONPOTUBIIEHUS METAJIJIOB OT TEMIIEPATYpHI.

[TpoBOAUMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO31yXa.

OHOCTOPOHHSISI TPOBOUMOCTH JIMO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomol

N3yuenue cMenanHoro COeIMHEHUS PE3UCTOPOB.

N3mepenne SIEKTPOABMKYIIEH CHIIBI HMCTOYHMKA TOKA W €ro BHYTPEHHErO
COTIPOTHUBIICHUS.

Habmonenue snexktponusa.

MexnpeamMeTHblie CBS3H

Nzyuyenne kypca ¢usuku 6azoBoro ypoBHs B 10 kiacce ocymiecTBisieTcss ¢ y4ETOM
COJIEPXKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMd MaTeMaTHKH, OWOJIOTHH, XWUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meocnpeomemnvie nousamus, CBsI3aHHBIE C WU3YYCHHEM METOJOB HAYYHOTO TO3HAHUS:
sBIIEHUE, Hay4yHBIH (akT, TUmoTe3a, (u3MUecKas BENUYMHA, 3aKOH, TEOpHs, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: peuieHHWe CHUCTEMBl ypaBHEHMI, JHHEWHas (yHKIusA, mapadona,
runepboia, nx rpaguKku U CBOWCTBA, TPUTOHOMETPUYECKHE (DYHKITMU: CHHYC, KOCHHYC, TAHT€HC,



KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI M HUX MPOECKLMU Ha OCH
KOOPJMHAT, CJI0KEHHUE BEKTOPOB.

buonocus: MexaHn4ecKoe IBUKCHHUE B )KUBOU mpupoze, muddys3usi, 0cMocC, TeII000MeH
JKUBBIX OPraHU3MOB (BHJIbI TEILJIONEpEadH, TEIUIOBOE PAaBHOBECHE), DJICKTPUUCCKHUE SBIICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA,
MOJISIpHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJN, JKUAKOCTEHW M Ta30B, JJIEKTPUUYECKUE
CBOICTBA METAJJIOB, AJIEKTPOJIUTAYECKAS TUCCOLIMAIMS, FaJlbBaHUKA.

Teoepaghus: BMaXXHOCTH BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoecus: mpeodpa3zoBaHue IBMIKEHUN C UCITOIb30BAHUEM MEXaHU3MOB, YUET TPCHHS B
TEXHUKE, MOJUIUITHUKHN, HCIOJb30BAaHUE 3aKOHA COXPAHEHMsI UMITyJIbCa B TEXHHKE (pakera,
BOJOMET W Jpyrue), ABUTATENIb BHYTPEHHETO CropaHus, IapoBas TypOWHA, OBITOBOMH
XOJIOJIWJIBHUK, KOHJAUIMOHEDP, TEXHOJOTUHU MOJIYYEHUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHUCJIIE
HAaHOMATEpUalOB, M  HAHOTEXHOJOTHUM,  DJIEKTPOCTaTHYECKass  3allluTa,  3a3€MJICHUE
AIIEKTPOTIPUOOPOB, KCEPOKC, CTPYWHBIM TpPHUHTEp, DJIEKTPOHArpeBaTelIbHBIE MPUOOPHI,
3JICKTPOOCBETHTEIIbHBIC IPUOOPHI, TAJIbBAaHUKA.

11 KIIACC

Paznen 4. daexkTpoguHaMmuka

Tema 3. Maznummnoe none. I1eKmpomMazHumMHAA UHOYKYUS

[TocrossHHbIE MarHuThl. B3anmMoneicTBHE MHOCTOSIHHBIX MAarHMTOB. MarHuTHOE IOJIE.
BekTop maruutHON MHAYyKUMH. [[puHIMO Cyneprno3uiuy MarHUTHBIX 1osiei. JINHUY MarHUTHOU
uHAyKuuy. KapTrHa TMHUM MarHUTHOM MHIYKLUU TOJIS IOCTOSIHHBIX MarHUTOB.

MarnuTHoe noje NpoBOAHUKA ¢ TOKOM. KapTuHa JMHMI MHIYKIMM MAarHUTHOTO MOJIA
JUIMHHOTO IIPSIMOTO IPOBOJHHMKA M 3aMKHYTOT'O KOJIBLIEBOI'O IPOBOJHHUKA, KAaTYIIKH C TOKOM.
OmneiT OpcTena. BzaumozeiicTBue MPOBOJHUKOB C TOKOM.

Cuiia AMniepa, e€ MOZyJib U HallpaBJICHUE.

Cuna Jlopenina, e€ mMoaynp W HampaBieHue. J[BUKeHHE 3apsDKEHHOW 4YacTHUIBI B
OJTHOPOJTHOM MarHUTHOM noje. Pabota cuibl Jlopenna.

SIBneHue DIEKTPOMArHUTHOM MHAYKIMHU. IIoTOK BekTOpa MarHUTHOW WHIYKIHH.
ONEeKTPOABMKYIIAs CHJIa MHIYKIUH. 3aKOH IEKTPOMarHuTHol nHaykuuu dapazest.

BuxpeBoe anexTpuueckoe moje. IIeKTPOABMKYLIas CUIa UHAYKLIUU B POBOJIHUKE,
JBHKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

IIpaBuno Jlenna.

WNHayKTUBHOCTD. SIBIIeHHE CAMOMHAYKINN. DIEKTPOABIIKYIIAs CHUIa CAMOMHIYKLIHH.

DHeprus MarHUTHOTO MOJIS KaTYIIKU C TOKOM.

DNEKTPOMarHuTHOE I0JIE.

TexHudeckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHME: IIOCTOSHHBIE MAarHHTHI,
AIIEKTPOMArHUTHl, JJIEKTPOJIBUTATENb, YCKOPUTEIH SJIEMEHTAPHBIX YaCTHILL, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKIJIOHEHUE AIIEKTPOHHOTO ITy4YKa MAarHUTHBIM I1OJIEM.

JIMHUM MHAYKIMA MarHUTHOTO TOJIS.

B3anmopeiicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cuibl JIopeHila Ha HOHBI JIEKTPOJIUTA.

SIBieHME IIEKTPOMArHUTHOW MHIYKIIUH.

[TpaBuino Jlenua.

3aBUCUMOCTD 3JIEKTPOJBUKYIIEH CUIIBI MHIYKIUU OT CKOPOCTU U3MEHEHUS! MarHUTHOTIO
MIOTOKa.

SIBneHune caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul



N3ydyeHne MaraHuTHOTO NOJISI KATYLIKH C TOKOM.
HccnenoBanue nercTBUs MOCTOSHHOTO MAarHUTa Ha paMKy C TOKOM.
HUccnenoBanue sABIeHUS 3JIEKTPOMATHUTHON UHIYKLIUH.

Paznen 5. KoJsieGanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHble K0Ja1e0anus

Konebarenbnass cucrema. CBoOomHBIE MexaHWdeckue Kosebanusa. [apmoHMuUecKue
konebanus. Ilepuon, uacrora, ammiuutyna u  Qasa kojebanuid. [Ipy>XKUHHBI MasTHHK.
MaremaTHuecKkuii MAATHUK. Y paBHEHUE TapMOHUYECKUX Konebanuil. [IpeBpaiienne snepruu npu
rapMOHUYECKHUX KOJICOaHUSX.

Konebarenbupiii koHTYp. CBOOOAHBIC SJIEKTPOMArHUTHBIE KOJNEOAHHS B HACATHHOM
KOoJe0aTeIbHOM  KOHType. AHaIorusg MEXIy MEXaHHYeCKMMH U 3JEKTPOMarHUTHBIMU
kosiebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHs SHEPTUU B UACATHHOM KOJIeOaTeIbHOM
KOHTYDE.

[IpencraBnenue o 3aTyxaromux KoyieOaHusx. BeIHyKIeHHbIE MEXaHUYECKHE KOJIeOaHMs.
Pe3onanc. BeinyXIeHHBIE 3JIEKTPOMarHUTHBIE KOJICOAHUS.

[lepemennsblii Tok. CHHYCOMIANIbHBINA EPEMEHHBIM TOK. MOIIHOCTh IEPEMEHHOIO TOKA.
AMIUIUTYJHOE U IEHCTBYIOIIEE 3HAYEHHUE CUJIbl TOKA U HAIPSKEHUSI.

Tpauchopmarop. I[IpousBonacTBo, mepemaaya U MOTpeONIEHUE AIIEKTPUUYECKON SHEPTHUU.
OKOJIOTUYECKME PHUCKM NIPU TMPOU3BOACTBE d3JeKTposHepruu. KynbTypa ucnonb3oBaHUs
3JIEKTPOIHEPrUU B TOBCEAHEBHOM KU3HU.

TexHuueckue yCTpONUCTBA M MPAKTHUYECKOE IPUMEHEHHE: HIIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JINHUU 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeIbHON CUCTEMBI (IPY>KUHHBIM WIIM MaTeMaTUYECKUI
MasITHHK).

Habnronenue 3aryxaronmx KojaeOaHui.

HccnenoBanue cBONCTB BBIHYXICHHBIX KOJIeOaHUM.

Ha6mnronenue pesonanca.

CB00O/IHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHUsI.

OcmuinorpaMMbl — (3aBUCHMOCTH  CHJIBI  TOKA M HAmpsDKEHUS OT BPEMEHH) JUIs
AIIEKTPOMAarHUTHBIX KOJIEOaHUI.

Pe3oHaHC mpu mOCIEN0BATENIBHOM COEIMHEHUN PE3UCTOPA, KAaTYIIKH WHIYKTUBHOCTH H
KOHJIEHCATOopa.

Mopenb TMHUY 3JIEKTpoNepeIayn.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

HccnenoBanme 3aBUCUMOCTH TIEpUOa MaJIbIX KOJEOaHHM Tpy3a HA HUTH OT AJIMHBI HUTH
U Macchl rpysa.

HccnenoBanne NEPEMEHHOTO TOKa B LENHM W3  TOCIENOBAaTENBHO COECIMHEHHBIX
KOHJEHCATOpa, KaTyIIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 371eKmpoMazHunHsle 0THbL

MexaHnueckue BOJIHBI, YCI0BUsA pactipocTpanenus. [lepuoa. CkopocTs pacpocTpaHeHus
u ganuHa BonHbl. [lomepeuyHple W TpoAOdbHBIE BONHBL. HWHTepdepeHuus u audpaxius
MEXaHUYECKUX BOJIH.

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

DNEeKTPOMarHUTHHIE BOJHBI. Y CIIOBUS M3Iy4YEHHs 3JEKTPOMArHUTHBIX BOJH. B3aumuHas
opueHranus BekTopoB E, B, V B anekrpomarauTHoit BosiHe. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH:
OTpa)keHHe, TNpeJoMJIeHHe, Moysipu3auus, Audpakuus, uHTepdepenius. CKOpoOCTh
AJIEKTPOMArHUTHBIX BOJIH.

[Ikana 3MeKTpOMarHUTHBIX BOJH. IIprMeHeHue AJIeKTPOMAarHuTHBIX BOJH B TEXHHUKE U
ObITY.

[TpuHIMIIBI paIOCBS3U U TeNeBUAeHU. Pagnonokamnus.



DNEKTPOMArHUTHOE 3arps3HEHUE OKPYIKAOIIEH CpeIbl.

TexHuyeckue ycTpoiicTBa U MPaKTHUECKOE NMPUMEHEHHE: MYy3bIKaJbHble MHCTPYMEHTHI,
YJIBTPa3BYKOBasi JUATHOCTHKA B TEXHHKE M MEIUIIMHE, pajap, PaJIuoNpUEéMHUK, TEICBU30D,
anTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOA0IbHBIX BOJIH.

Konebnronieecs T€10 Kak UCTOUYHUK 3BYKa.

Habmonenue otpakeHus U NpeaoMIICHUS MEXaHUYECKUX BOJIH.

Habmronenue uarepdepeHunu u qupakiui MEXaHHIECKUX BOJH.

3BYKOBOU PE30HAHC.

HaGntonenne cBsI3M TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIMTYJIOW M YacTOTOMH
Kosie0aHui.

HccnenoBanne CBOMCTB  3JIEKTPOMAarHUTHBIX — BOJIH:  OTPAKEHHWE, IPEIOMIICHUE,
noJsipu3aus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. [IpsmonuHeiiHoe pacipocTpaHEHUE CBETa B OAHOPOIHOM Cpefie.
Jlyu cBera. ToueuHbIi HCTOUHUK CBETA.

Otpaxenue cBera. 3aKOHBI OTpa)keHUs cBera. llocTpoeHue M300pa)KEHUIl B IIOCKOM
3epKaie.

[Ipenomnienne cBeTa. 3akOHBI MpeNOMIIEHUS CcBeTa. AOCOIIOTHBIM MOKa3aTelnb
npenomiieHusi. llomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHBI yros IMOJHOTO BHYTPEHHETO
OTpaKeHHUS.

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

Cobuparone u paccewBarolue JIUH3bL. ToHKas nuH3a. DOKYCHOE paccTosHuE U
ONTUYECKasl CHJIa TOHKOW JIMH3BL. [locTpoeHne n300pakeHnii B COOMPAIOLINX M PACCEHBAIOIINX
nuH3ax. @opMya TOHKOH JIMH3BL. Y BEJIMYCHHE, JaBaeMOe JIMH30M.

[Ipenensl npUMEHUMOCTH T€OMETPHUYECKON ONITHUKH.

BonnoBas onrtuka. Mutepdepenuus cBera. KorepeHTHbIE HMCTOUYHHMKH. Y CIOBUS
HAOII0/IEHUs MAKCUMYMOB 1 MUHUMYMOB B MHTeP(GEPEHIIMOHHOW KapTHHE OT ABYX CHH(DA3HBIX
KOT€PEHTHBIX HCTOYHUKOB.

Hudpakmus csera. JudpakuuonHas pemérka. YciaoBue HAOMIOIEHUS TIABHBIX
MaKCHMYMOB IIPH TaICHU MOHOXPOMATHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEHIETKY.

[Tonsapu3zanus cBeta.

TexHuueckue ycTpoiCTBa M TNpaKTHYECKOE NMPUMEHEHHWE: OYKH, Jyna, QoToammapar,
MPOEKIIMOHHBIN anmnapaT, MUKPOCKOII, TEJIECKOI, BOJJOKOHHAs ONTHKA, AU(PPAKIIMOHHAS pEIIETKa,
HOJISIPOU .

Jlemoncmpayuu

[IpsimonuHeitHOE pacnpocTpaHeHue, OTpaKeHHE U MperaoMieHue cBera. OnTudyeckue
npUOOPBHI.

[TonHOE BHyTpeHHEe oTpakeHue. Mojienb cBeToBo1a.

HccnenoBanue cBONCTB N300pakeHUI B JTMH3AX.

Moaenu MUKpPOCKOIIA, TeIECKOMa.

Habmonenue unatepdepeHInn cBera.

Hab6mronenue audpakuun cBera.

Habmtonenue nucnepcuu cBeta.

[TonydeHue ciekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonydenue ciekTpa ¢ TOMOIIbIO TU(PPAKIIMOHHON PEHIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomoi

N3mepenue nokaszarens IpeaoMIIeHUS CTEKIIa.

HccnenoBanune cBOWCTB N300paKeHHI B THH3AX.

HaGmronenue aucnepcun cBera.



Pa3nen 6. OcHOBBI cienUAJILHOI TEOPUU OTHOCUTEIbHOCTH

I'paHnubl MPUMEHMMOCTH KJIACCHYECKOM MexaHukH. llocTynaTel cnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapHUAHTHOCTb MOJAYJSL CKOPOCTHM CBE€Ta B BaKyyMme, NPHHIUI
OTHOCHUTEJIBHOCTH DWHIITENHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U COKPAILIEHUE JITTMHBI.

OHeprus U UMILYJIbC PEISITUBUCTCKON YaCTUILIBI.

CBs13b Macchl C 3HEPrUEN U UMITYJIbCOM PEJIATUBUCTCKON YaCTHUIIbl. DHEPIHs MOKOSI.

Pa3znen 7. KBanToBasi ¢pusuka

Tema 1. Dnemenmul K6aHMOGOI ONMUKU

®otonbl. Dopmyina [Inanka cBs3u d3HEPTUH GOTOHA C €0 YaCTOTOW. DHEPTUS M UMITYJIbC
dortoHa.

OtkpbiTne u wuccienoBanue Goroddpdexkra. OmbiTel A. I'. CromeroBa. 3aKoHBI
doroaddexra. Ypasuenue Ditnmreiina st Gporoaddexra. «Kpacnas rpannna» Gortorddexra.

JaBnenue cBera. Onbithl [1. H. JIeGenena.

XHWMHYECKOE ICHCTBHE CBETA.

TexHnuyeckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: (POTOAIEMEHT, (POTOIaTUHK,
coJHe4Has OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®oTo3ddeKT Ha YCTAaHOBKE ¢ IUHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETro GoTtodddekra.

CBeTOauOI.

Conneunas 6arapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. Omnbitel Pesepdopna mo paccesHuto o -yactuil. [lnanerapHas
mopens atoMa. Iloctynarel bopa. M3nydenue u moriomienrne (OTOHOB MPH MEPEXO0Je aToMa C
OJIHOTO YPOBHS 3HEpruu Ha Apyrou. Bunel criektpoB. CrieKTp ypOBHEN S3HEPTUU aTOMa BOJIOPO/IA.

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

CrioHTaHHOE U BBIHYKJIEHHOE U3ITyYEHHUE.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TPHUMEHEHHWE: CHEKTPaJIbHBIM aHAJIN3
(criekTpocKoI), 1a3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pesepdopaa.

Omnpenenenue AMHBI BOJIHBI Jia3epa.

HabnroneHue nuHeyaThIX CIIEKTPOB U3ITYUYESHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomol

HabGmronenue nuHeityaToro crnekrpa.

Tema 3. Amomnoe a0po

OKCIEepUMEHTBI,  JIOKa3bIBAIOLIME  CJOXKHOCTh  CTpoeHus  sjapa.  OTKpbITHE
panuoakTuBHOCTU. OnbITH Pe3epdopaa no onpeneneHnio cocraBa pajloakTUBHOIO U3TYUYEHHUS.
CsaoiicTBa anb(a-, Oeta-, raMMa-u3nydeHus. BiausHue painoakTUBHOCTH Ha KUBbIE OPTraHU3MBI.

OTkpeiTHe TpoTOHA M HeWTpoHa. HykionHas mopnens sanpa [eiizenOepra—lBaneHko.
3apsn sapa. MaccoBoe uucio siapa. M30Tonsl.

Anbda-pacniaa. DIeKTpOHHBIA U MO3UTPOHHBIN OeTa-pacnaj. I'amma-usznyyeHue. 3aKkoH
paZvoaKkTUBHOIO pacraja.

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

AnepHsle peakuuu. JleleHne U CUHTE3 SAEP.

Snepusiii peaktop. TepmosiaepHsbiii cuaTes. [IpodiaeMbl 1 NepCHeKTHBHI SAEPHOI
HHEPreTUKHU. DKOJIOTUYECKUE aCTIeKThI SAEPHON SHEPTreTHKU.

OnemeHTapHble YacTUlbl. OTKPBITHE O3UTPOHA.

MeTo 161 HaOJIOIEHUS U PETUCTPALIUY JIEMEHTAPHBIX YaCTHUII.



@dyHaMeHTaIbHbIE B3aUMOACHCTBHS. ENMHCTBO (pU3NUECKOM KapTHHBI MUDA.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE NMTPUMEHEHUE: T03UMETp, kKaMepa BuibcoHa,
AJIEPHBIN peaKkTop, aTOMHass boMOa.

Jlemoncmpayuu

CuéTunK HOHU3UPYIOLUX YACTHULL.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomoi

HccnenoBanue TpekoB 4yacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nen 8. JiieMeHTHI aCTPOHOMUM U ACTPOPU3UKH

Otanbl  pa3BUTHS acTpoHOMUHM. [lpuknanHoe W MHPOBO33PEHUECKOE 3HAYEHUE
aCTPOHOMMUHU.

Bun 3Bé3anoro He6a. Cospe3ausi, apkre 3BE3/bl, INIAHETHI, UX BUTUMOE JBUKCHHE.

Conneunas cucrema.

Comnnne. CosiHeuyHasi akTUBHOCTh. Mcrounuk sHepruu CoiiHIIa U 3BE3A. 3BE3ABI, UX
OCHOBHBIE XapaKTEePUCTUKU. [lnarpaMma «CreKTpagbHbII KJIAaCC — CBETUMOCTbY. 3BE3/IbI TJIABHOM
MOCJIEIOBATEIbHOCTH.  3aBUCHUMOCTh ~ «Macca — CBETUMOCTb»  JUIsl  3BE31  TJIABHOM
MOCJIeIOBAaTeIbHOCTH. BHyTpennee crpoenne 3BE3A. COBpEMEHHBIE TPEACTABICHHUS O
MPOUCXO0KACHUH U 3BOTOLMH COJIHLIA U 3BE3/. DTalbl )KU3HU 3BE3].

Muneunsiii [TyTs — Hama ["anaktuka. [lonoxxenne u auxenue Connna B ['anaktuxe. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B A/Ipax rajlakTHK.

Bcenennas. Pacmupenue Bceenennoii. 3akon XaO6ma. PasOeranue ramaktuk. Teopus
Bonbuioro B3peiBa. PennkroBoe uzinyueHue.

MacmrabHas ctpyktypa Beenennoi. MeraraiakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus

Habmroienus HeBOOPYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEICIICHUS TIOJIOKEHUSI HEOSCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC CO3BE3/IHS
CeBepHOro nojymapus u sipkue 3BE3/IbI.

HabGmronenus B Teneckon Jlynsl, minanet, Mieunoro Ilytu.

O0o01maromuiee NOBTOpeHNE

Ponb ¢Qu3uku M acTpOHOMUM B HKOHOMHUYECKOM, TEXHOJOTHYECKOW, COIMANBHOU H
ATUYECKOH cpepax MesaTeTbHOCTH YeJI0BEKa, POJIb U MECTO (PM3UKU U aCTPOHOMUU B COBPEMEHHOMN
HAYyYHOM KapTHHE MHpa, POJb (QuU3NYecKoil Teopuu B (HOPMHPOBAHUH TMPEACTABICHUI O
¢uznyeckoil kKapTuHE MUpa, MECTO (PU3MUECKON KapTUHBI MUpa B OOLIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYUHbIX MPEJCTAaBICHUN O MPUPOJIE.

MexnpeameTHblie CBSI3U

Nzyyenne kypca ¢usuku 6azoBoro ypoBHsS B 1l kiacce ocyliecTBIsieTcs C YYETOM
COJIEPXKATENBHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMud MaTeMaTHUKH, OWOJIOTHUH, XWUMUH,
reorpauu ¥ TEXHOJIOTHH.

Meorcnpeomemnvie nowsamus, CBsI3aHHBIE C M3YYCHHEM METOJIOB HAYYHOTO ITO3HAHUS:
sBIIEHUE, Hay4yHBbIH (akT, TuUmore3a, ¢u3MyecKas BeNWYHHA, 3aKOH, TEOpHs, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, MOJIENIb, U3BMEPEHUE.

Mamemamuxa: pelieHne CUCTEMBbI YpaBHEHHUH, TPUTOHOMETpUYeCcKUue (QYHKIUU: CUHYC,
KOCHUHYC, TaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPbHl U HX
MPOEKIIMA Ha OCH KOOPAHMHAT, CIOKEHHWE BEKTOPOB, MPOW3BOJIHBIC IIEMEHTAPHBIX (DYHKIIHIA,
MIPU3HAKY MOI00WS TPEYTOIBLHUKOB, ONpeIeNieHre TUTOMAIN TUIOCKUX (GUTYp U 00BbEMa Tel.

buonocus: snextpuueckue SBICHHUS B KUBOW MpUpPOAE, KolebaTelabHbIE ABIKCHUS B
KUBOW TPHUPOJIC, ONTUYECKUE SIBJICHUS B JKUBOW TPHUPOJE, JACHCTBHUE paauallid Ha >KUBBIC
OpTaHU3MBI.

Xumusa: CTpOEHHUE aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKasi CTPYKTypa TBEPIBIX Tell,
MeXaHHU3MbI 00pa30BaHUS KPUCTATUIMUECKOHN PEIIETKH, CIIEKTPAIbHBIN aHaTH3.



leoepaghus: MarHUTHBIC TIOJTIOCA 3eMJTH, 3aJIe)KM MAarHUTHBIX pyJ, POTOChEMKA 3€MHOM

MOBEPXHOCTH, MPECKA3aHNEe 3eMJICTPSCCHUH.

Texnonocus: JIMHAM DJIEKTPONEpENad, TIeHEpaTop MEPEMEHHOrO TOKA, AJIEKTPOJBUIATElb,
MHIYKIMOHHAs I1€4b, pajap, paauoNpuéMHHK, TelIeBH30p, aHTeHHa, TenedoH, CBY-meus, mpoeKnnoHHbIN
anmapar, BOJIOKOHHAsl ONTHKA, COJTHEYHAast Oarapes.

3. INIAHUPYEMBIE PE3YJIBbTATbBI OCBOEHUSA IIPOT'PAMMBI 110
POU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

OcBoenue yuyeOHoro mpeamera «@Du3nMka» Ha YpOBHE CpEAHEro oOIIero oOpa3zoBaHUs
(0a30BBI  ypOBEHB) JIOJDKHO  OOECIIEYUTHh  JIOCTIDKEHHE  CIEAYIOIIUX  JUYHOCTHBIX,
MeTanpeMETHBIX U MTPEIMETHBIX 00pPa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIndHOCTHBIE Pe3yJIbTaThl OCBOEHUS yueOHOro mpenmMera «Du3uka» TOHKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIUXCs PyKOBOJACTBOBATHCSA C(HOPMUPOBAHHON BHYTpPEHHEH
MO3UIMEN JIMYHOCTH, CUCTEMO LIEGHHOCTHBIX OPUEHTAIIH, TO3UTUBHBIX BHYTPEHHUX yOCKACHUH,
COOTBETCTBYIOIIMX  TPAAUIMOHHBIM IEHHOCTSIM  POCCHICKOrO  OOIIECTBa, pacHIMpEHHE
JKU3HEHHOTO OIBITA M OMbITA JIEATEIHHOCTH B IPOLIECCE peanu3alliil OCHOBHBIX HaIpaBlIEHUN
BOCIIUTATEILHOMN JIEATEIILHOCTH, B TOM YHCJIE B YaCTH:

1) rpakIaHCKOro BOCIIHMTAHHUS:

cOPMUPOBAHHOCTh TPAXKIAHCKON MO3MIMKA OOydYaromerocss Kak aKTUBHOTO H
OTBETCTBEHHOTO WIEHA POCCUIICKOT0 OOIIECTBa;

MPUHATHE TPAJAULMOHHBIX 00IEYeTOBEYECKIX IT'YMaHUCTHYECKUX U IEMOKPATHUYECKUX
IIEHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JESTENbHOCTh B MHTEpEcax IPakIaHCKOTro OOIIecTBa,
y4acTBOBATh B CAMOYIIPABICHUU B 00pa30BaTEIbLHON OpraHU3aIuH;

yYMEHHE B3aUMOJICHCTBOBATh C COLIMATbHBIMU WHCTUTYTAMU B COOTBETCTBHH C UX
(GYHKIMSAMU ¥ Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTapHOW U BOJIOHTEPCKON JI€ATEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCITUTAHMSI:

c(OpPMHUPOBAHHOCTh POCCUMCKON I'pa)/1aHCKON UIEHTUYHOCTH, TaTPHUOTU3MA;

LIEHHOCTHOE OTHOILEHHE K FOCYJapCTBEHHBIM CUMBOJIAM, JOCTHKEHUSAM POCCUHCKHUX
Y4€HBIX B 001aCTH (PU3UKU U TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUS

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUIECKOTO MTOBEICHHS,

CIOCOOHOCTh OLICHWBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSCh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B ICATEIILHOCTH YIEHOTO;

OCO3HaHME JINYHOTO BKJIAJIa B IOCTPOCHUE YCTOHYHUBOTO Oy IyIIIero;

4) 3cTeTHYeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIOYasi 3CTETUKY HAyYHOTO TBOPYECTBA, IPUCYILETro
buznueckoil HayKe;

5) TpynoBoro BocnuTaHus:

WHTEpEC K pa3NUYHBIM cdepam TpodeccCHOoHaNbHON MAEATENbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PU3UKON U TEXHUKOM, yMEHHE COBEpIIIaTh OCO3HAHHBIN BEIOOP Oynymieit npodeccun
U peaJln30BBIBATh COOCTBEHHBIC )KU3HEHHBIE TIIAHBI;

TOTOBHOCTh U CIOCOOHOCTHh K O0pa30BaHUIO U CaMOOOpPa30BaHUIO B 00IACTH (PU3UKU HA
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrN4€eCKOro BOCIIUTAHMS:

C(OPMHPOBAHHOCTh HKOJOTHYECKOW KYJIBTYpbl, OCO3HaHHE TJIOOATBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;



IJIAHUPOBAHUE U OCYILICCTBIICHUE IEUCTBUN B OKPYXKAIOLIEH Cpefe Ha OCHOBE 3HAHUSA
1eyield yCTOMYMBOrO pa3BUTHUS YEJIOBEUYECTBRA;

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

7) IEeHHOCTH HAYYHOT0 MO3HAHMA:

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

OCO3HaHME LICHHOCTH HAay4YHOH J1E€ATEIbHOCTH, TOTOBHOCTh B NPOLIECCE N3YUYEHUS (PU3UKU
OCYILECTBIIATH IIPOCKTHYIO U UCCIIEIOBATEIbCKYIO IEATEIbHOCTh HHAUBUYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/IbHbIEe YHHUBEpPCAJIbHbIE yUeOHbIe JeiicTBUS

ba3oBble Jiornyeckune 1eMCTBUSA:

CaMOCTOSITeNIbHO (JOPMYJIUPOBATh U aKTyalM3UPOBATh MpoOJIeMy, paccMaTpuBaTh eé
BCECTOPOHHE;

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

BBISIBJISITH 3aKOHOMEPHOCTH U POTUBOPEYUS B pacCCMaTPUBAEMbIX (PU3UUYECKUX SBIICHUSX;

pa3pabarsIBaTh IJIaH PEIICHUS TPOOJIEMBI ¢ YUETOM aHAIM3a UMEIOIIUXCS MAaTePUATbHBIX
Y HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBHI B JCSATEIHHOCTb, OIICHMBATH COOTBETCTBHE PE3YJIHTATOB LIETISIM,
OLICHUBATh PUCKH IOCIEACTBUI JESITEIBHOCTH;

KOOPJIUHUPOBATh U BBINOJHATH PabOTy B YCIOBHUSIX PEAIbHOTO, BUPTYaJbHOTO M
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHHUE TP PEIICHUH KU3HEHHBIX MTPOOIIEM.

Ba3oBble uccienoBatelbcKue 1eiiCTBUS:

BIIQ/IETh HAyYHON TEPMUHOJOTHEH, KIIOUEBBHIMU TMOHATUSAMU U METOJAMHU (PU3NYECKOM
HayKU;

BJIAJIETh HAaBBIKAMH y4e€OHO-HCCIICIOBATEIBCKON U MPOEKTHOMN JEATEIHLHOCTU B 00JACTH
(bu3HKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOMCKY METOJIOB pEIlIeHHUs 3a7a4
(U3UYECKOTO CoNlep KaHusl, IPUMEHEHHUIO Pa3IUYHBIX METOIOB ITO3HAHMS;

BJIAJIETh BUJAMU JEATEIBHOCTH IO MOJYYEHHIO HOBOTO 3HAHMS, €r0 HMHTEpIIpETaluH,
npeoOpa30BaHUIO U MPUMEHEHHIO B PA3IMYHBIX YUEOHBIX CUTYyAIUAX, B TOM YHCIIC TIPH CO3AaHUHU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH,

BBISIBIIATh TPUYMHHO-CJICJCTBEHHBIE CBS3M W AaKTyaJIM3UPOBATh 3a/layy, BBIJIBUTAThH
TUIIOTE3y €€ pEelIeHUs], HaXOAUTh apryMEHTHI JIJIs I0Ka3aTeIbCTBA CBOMX YTBEPKACHUH, 3a1aBaTh
napameTpbl U KPUTEPUU PEIICHNUS;

AHAIM3UPOBATh TMOJYYEHHbIE B XOJ€ pPELIECHUS 3a/lauyd pe3yJbTaTbhl, KPUTUUYECKU
OIICHUBAThH UX JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX yCIIOBUSX;

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

JIaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIICHUBATh TPHUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (HU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEEATETbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTHHAIBHBIC TTOIXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3aa4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

Pabora ¢ undopmaunmeii:

BIIa/IETh HABBIKAMU TMOTy4YeHHUS HHPOpMaIK (PU3NIECKOrO COJEep:KaHusl U3 UCTOYHUKOB
Pa3HBIX THIIOB, CaMOCTOSITEIPHO OCYIIECTBIATH IIOWMCK, aHalu3, CHUCTEMaTHU3aIllui0 U
MHTEPIIPETANIO HH(POpMALINK Pa3IMYHBIX BUAOB U (OPM MPEICTABICHHUS,

OIICHUBATH JOCTOBEPHOCTH HH(POPMAIIHH;



UCIOJb30BaTh CpeICTBAa WH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHHA B
pelIeHN KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OPTraHU3AallMOHHBIX 337ad C COOJIOJECHUEM
TpeOOBaHUI 3PTOHOMHKH, TEXHUKU 0€30MacCHOCTH, TUTUEHBI, peCypcocOepexeHns, PaBOBBIX U
STUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COACpKAHUS B pazIMYHBIX Qopmarax ¢ y4ETOM
Ha3HA4YeHUS HHPOPMALIUU U LEIEeBOM ayAUTOPUHU, BBIOMpas ONTUMAaIbHYIO (hOpMY MpEICTaBICHUS
U BU3yaJIU3al1H.

KoMmyHuKaTHBHBIC YHHBepcaJlbHble YdeOHbIe NelicTBHUS:

OCYILECTBIIATh OOLIEHUE HA YPOKaX (PU3MKU U BO BHEYPOUHOI EATEIBHOCTH;

pacro3HaBaTh MPEAIOCHIIKY KOH(DIMKTHBIX CUTYalluid U CMATYATh KOH(DIUKTHI;

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

IIOHMMAaTbh U MCII0JIb30BaTh IPEUMYILECTBA KOMAHHON U MHIMBUAYAIbHONW pabOThI;

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

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

OLICHMBATh Ka4€CTBO CBOETO BKJIa/la U KaKJOT0 y4aCTHHKA KOMaH bl B OO pe3yibTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

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

OCYIIECTBIATh IIO3UTHBHOE CTPAaTErMYECKOE IIOBEJEHUE B paA3IUYHBIX CUTYaLMsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKeHHE, OBITh MHUIIMATHBHBIM.

PeryisiTuBHbIE YHHBepPCaJIbHbIE YUeOHbIe JelcTBUS

Camoopranu3anmusi:

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

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

JlaBaTh OLIEHKY HOBBIM CUTYAIIUSIM;

pacImmpsATh paMK1 Y4eOHOTO TpeIMeTa Ha OCHOBE JIMYHBIX MTPEIIIOYTECHU,

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

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

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

CaMOKOHTPOJIb, YMOIHOHAJILHBINH HHTEIEKT:

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

BIIa/IETh HaBBIKAMU MTO3HABATENbHOM pedIeKcuu Kak OCO3HAHUS COBEPIIAEMbIX JEeHCTBUI
¥ MBICITUTEIFHBIX MTPOIECCOB, UX PE3YIBTATOB H OCHOBAHHIA;

MCIOJIb30BaTh MPUEMBI peICKCUU TSl OLIEHKH CUTYallud, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIEHUBATh PUCKH U CBOCBPEMEHHO IMPUHUMATh PEIICHUS 110 UX CHIDKECHUIO,

MIPUHUMATh MOTHBBI U apTYMEHTHI JPYTHX MPU aHAIHU3E PE3yIbTaTOB JACITEIbHOCTH;

MIPUHUMATH ce0s, TOHUMasi CBOM HEJOCTATKH U JIOCTOMHCTBA,;

MIPUHUMATh MOTHBBI U apTYMEHTHI JPYTHX MIPU aHAIHU3E PE3yIbTaTOB AEITEIbHOCTH;

MIPHU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIHOKH.



B mporiecce 1ocTH)EHMS TMYHOCTHBIX PE3YJIbTATOB OCBOSHUS MPOTPAMMBI TI0 (PU3UKE IS
YPOBHS cpeHero o0mero oopa3oBaHusl y 00yYarOMIUXCS COBEPIICHCTBYETCS IMOIMOHATBHBIN
WHTEJJIEKT, MPEANOIaraoni copMiupoBaHHOCTS:

CaMOCO3HaHUs, BKJIFOUYAIOIIETO CIIOCOOHOCTh TIOHUMATh CBOE IMOIIMOHAIIBHOE COCTOSTHHE,
BUJICTH HAMIPABJICHUS PA3BUTHSI COOCTBEHHOW IMOIIMOHALHOU c(hephl, OBITH YBEPECHHBIM B ce0€;

CaMOperyJIMpOBaHUs, BKITIOYAFOIIETO CaMOKOHTPOJIb, yMEHUE NPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IMOBEACHHE, CIIOCOOHOCTHh aJaNTHPOBATHCS K HIMOLMOHAIBHBIM
U3MEHEHHSIM U MTPOSBIISTh THOKOCTB, OBITh OTKPHITHIM HOBOMY;

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

OMIATHH, BKIIOYAMOIICH CHOCOOHOCTh MOHMMATH AMOIMOHAIBHOE COCTOSIHHE IPYTHX,
YUUTBIBATh €TI0 TPU OCYIIECTBICHUN OOIIEHUS, CIOCOOHOCTh K COUYBCTBHIO U COTIEPEKHBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKITFOYAIOIINX CIIOCOOHOCTH BHICTPAUBATH OTHOIIEHUS C IPYTUMH
JIOJIbMU, 3200 THTHCS, TPOSBIISITE MHTEPEC M pa3pemIaTh KOHMIUKTHL

HPEIMETHBIE PE3YJIBTATDI

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

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

YUUTBIBATh TI'PAHUIBI MPUMEHEHHs] U3YyYEHHBIX (U3UYECKUX MOJENel: MaTepualibHas
TOYKa, MHEpLUAlbHAs cucTeMa OTC4€Ta, adCOMIOTHO TBEPAOE TEIO, UICATIBHBIA Ia3, MOAEIH
CTPOECHMS Ta30B, XHUAKOCTEH M TBEPABIX TEJ, TOYECUHBIM JIEKTPUUYECKUMN 3apsij NPU PELICHUH
dbu3nUecKux 3a1ay;

pacrio3HaBaTh (U3UYECKUE SBJICHUS (IPOLECChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHHS BEIECTBA U BJIEKTPOAUHAMUKHU:
pPaBHOMEpPHOE U PABHOYCKOPEHHOE NpPSAMOJIMHEHHOE JBUXKEHHE, CBOOOJHOE TaJeHHe Tell,
JBUKEHHE 110 OKPY>KHOCTH, MHEPLIMA, B3aUMoeicTBre Tel, 1M Py3usi, OpOyHOBCKOE ABUKEHUE,
CTPOEHHUE XUIKOCTEH U TBEPIBIX TeJ, U3MEHEHHEe 00bEMa TeJ NMpH HarpeBaHUM (OXJIAXKJIEHHH),
TEIUIOBOE pPABHOBECHE, HCIApEeHHEe, KOHJCHCAlUs, IUIaBJICHHME, KpPUCTAIM3alus, KHUIIEHUE,
BJIQ)KHOCTb BO3/1yXa, TOBBIILIEHUE IaBICHUS ra3a IIPU €70 HArpeBaHUM B 3aKPBITOM COCY/JIE, CBSI3b
MEXJy MapamMeTpaMH COCTOSHHUS Ta3a B M30Ipoleccax, dJIEKTpU3alus Tel, B3auMoJeicTBHe
3aps0B;

ONMCHIBATh MEXAaHMUYECKOE JBUKEHHE, HCNOIb3Yys (PU3HUECKUE BEJIWYUHBI: KOOPAHWHATA,
IyThb, IEPEMEIICHHE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUJa, UMITYJIbC Tella, KHHEeTHYEeCKast
SHEprus, NOTEHIMAaJIbHAas SHEPrusi, MeXaHuuyeckas paboTa, MEeXaHM4YecKash MOULIHOCTb; MpHU
ONMCAHUU TPABUIILHO TPAKTOBAThH (PM3MUYECKUIN CMBICI UCIIOJIb3YEMBIX BEJIMUUH, UX 0003HAYEHUS
U €UHMIIbI, HAXOAUTh (OPMYJIbI, CBSA3bIBAIOIINE JAHHYIO (DPM3UYECKYIO BEJIMYMHY C APYTUMH
BEJIMYUHAMU;

ONMCHIBATh W3YUYEHHBIE TEIJIOBBIE CBOWCTBA TEN M TEIUIOBBIE SIBIEHUS, HCIOJB3YS
¢dusnueckue BEIUYMHBL: JaBJIEHHWE Tra3a, TEMIIepaTypa, CPEeAHssl KUHETHYecKas JHEprus
XaOTUYECKOTO JIBUKEHHUS MOJIEKYJ, CPEIHEKBaJApaTH4HAs CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHsSI SHEprusi, paboTa raza, KO3QGUIUEHT MOJE3HOTO JEHCTBHUS TEIIOBOTO
JIBUTATEIIS; IPU OMMCAHUM MPABUIIbHO TPAKTOBATh (PU3MUECKUI CMBICT UCIIONb3YEMBIX BETUYUH,
uX O0003HAUeHUS M €IUHUIBI, HAXOAUTHh (OPMYJbI, CBS3BIBAIOLIUE JaHHYI (U3UYECKYIO
BEJIMYMHY C JPYTMMHU BETUYHHAM;

OIHCHIBATh M3yUEHHBIE AJIEKTPUUYECKUE CBOWCTBA BEIIECTBA U AJIEKTPUUYECKHUE SIBICHUS
(mporecchl), UCTIONb3ysl (U3NUECKHUE BEJIWYMHBI: JIEKTPUUECKUH 3aps]], JIEKTPHUECKOe MoJe,
HANpPsDKEHHOCTD TMOJISL, MOTEHLMA, Pa3HOCTh MMOTEHIIMAJIOB; MPU OMUCAHUH MPABUIBHO



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

aHAJTM3UPOBATh (PU3UYECKUE MPOIECCHl M SIBICHUS, HCIONB3Ys (DU3NYECKHE 3aKOHBI H
NPUHLMIBE: 3aKk0H BcemupHoro tsaroreHus, I, II u III 3akonsl HeroTOHa, 3aKOH coOxXpaHEHHUs
MEXAHUYECKOM dHEPruu, 3aKOH COXPAaHEHUS UMILYJIbCa, IPUHLMII CYNEPIO3ULUN CUJl, IPUHIIUI
paBHOIPABUsl WHEPLHUATIBHBIX CUCTEM OTCUYETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, I'a30BbI€ 3aKOHBI, CBS3b CPEJHEH KUHETUYECKONM 3HEPIMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJI ¢ aOCOJIIOTHON TeMIlepaTypol, MepBblii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpaHEHUs
AIIEKTPUUYECKOTO 3apsAa, 3aKkoH KyioHa, mpu 3ToM pa3indarh cI0BECHYIO (POPMYIHPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOe BhIPAKEHUE U YCIIOBUS (TpaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;

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

BBINOJIHATh AKCHEPUMEHTHI 10 HMCCIEIOBAHUI0 (PU3MUECKUX SIBICHHH M IPOLECCOB C
UCTIOJB30BAaHUEM  TMPSMBIX M KOCBEHHBIX HM3MEpEHHH, TIpd O3TOM  (POPMYIHPOBATH
npobiieMy/3aady ¥ UIOTe3y Y4eOHOT0 SKCIIEpUMEHTA, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO
000pyA0BaHUs, IPOBOAUTH ONBIT U (POPMYJIUPOBATH BHIBOIBL;

OCYIIECTBIISITH TpPSIMbIE W KOCBEHHbIE HM3MEpEHUS (PU3UUYECKHX BEIUYHMH, IMPH 3TOM
BBIOMpATh ONTUMAIbHBIA CHOCOO M3MEPEHHs U HUCIOJB30BaTh H3BECTHHIE METOABl OLIEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBHUCHUMOCTH MEXAY (PU3NYECKUMHU BEIUYMHAMU C HCIOJIb30BaHUEM
OpSMBIX HW3MEPEHUH, NPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATH pPE3yJIbTAThI
MOJTyYEHHOM 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BUIE TAOIUI] ¥ rpa)UKOB, JeN1aTh BHIBOJIBI 110
pe3ynbTaTtaM UCCIIE0BAHMUS;

coOmofaTh mpaBuia 0€30MacHOrO TpyJa MPU MPOBEISCHUM HCCIEIOBaHUI B paMKax
y4eOHOro 3JKCIIEpUMEHTa, Y4eOHO-HUCCIIEOBAaTEIbCKOW W IMPOEKTHON JEATEIbHOCTU C
UCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONUCTB U 1aO0OPaTOPHOr0 000PYI0BaHMUS;

pemate pacdy€THbIE 3aJadd C SIBHO 3aJaHHOM (U3MYECKOW MOJIENbI0, HCIHOJIb3Ys
buznyeckue 3aKOHbI M MPUHIIMIIBI, HA OCHOBE aHaIKM3a YCJIOBUA 3aJaud BBIOUpATh (PU3HUECKYIO
MOJieb, BBIACNATh (U3NYECKUE BEIUMYMHBI U (HOpMYIbl, HEOOXOAUMBIE JUIsl €€ pelIeHMUs,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJYYEHHOT0 3HaYeHUs (PU3NUECKOI BETMUNHBI;

pelarh KaueCTBEHHBIE 3a/layM: BBICTPAUBaTh JIOTMUECKH HENPOTHBOPEUUBYIO LEMNOUKY
paccyXJIeHHI ¢ ONOpOi Ha M3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UUECKUE SIBICHUS;

UCMOJb30BaTh TPU pEHIEHWH Y4YeOHBIX 3aJad COBPEMEHHble HH(OPMAIIOHHBIE
TEXHOJOTHM ISl TOUCKA, CTPYKTYpUPOBAHUS, UHTEPIPETALIMU W TPEICTABICHUS y4yeOHOW u
HAYYHO-TIOMYJSIPHON HWH(pOpPMAIUK, TOTYYSCHHOH M3 PA3NIUYHBIX HCTOYHHKOB, KPUTHYECKHU
aHAJIM3UPOBATH MOJIY4YaeMyro HH(pOpMaIHio;

MIPUBOJIUTH MPUMEPHI BKJIAJa POCCUMCKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHUE TIPOIIECCOB OKPYKAIOIIET0 MUPa, B Pa3BUTUE TEXHUKU U TEXHOJIOTU;

UCMOJb30BAaTh TEOPETUYECKHE 3HAaHHUA M0 (U3UKE B TOBCEJTHEBHOM IKU3HHM IS
oOecrnieueHrs 0€30IacHOCTH Ipy 00pallleHnu ¢ MpuOopamMu U TEXHUUYECKUMHU YCTPOMCTBAMH, JUIs
COXpPaHEHMS 3/I0POBbsI U COOTIOIEHUS] HOPM 3KOJIOIMYECKOI0 TIOBEACHUS B OKpYXKarollel cpere;

paboTaTh B IpyIIE C BHITOJHEHUEM PA3IMYHbIX COLUAIBHBIX POJIEH, IIaHUPOBATh PaboTy
TPYNIBL, PAIMOHANBHO paclpenesaTh OOS3aHHOCTH H IUTAHUPOBATh JESATEIHHOCTH B
HECTaHJIApPTHBIX CUTYyallUsIX, aJIeKBaTHO OIIEHMBATh BKJIAJ KaXKIOrO W3 YYaCTHUKOB I'PYIIBI B
pelIeHre paccMaTpruBaeMoil MpoOIIEMBI.

K xonmy o6yuenust B 11 Kiaacce npeaMeTHble pe3yabTaThl Ha 0230BOM YPOBHE JIOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTh y 00YUarOIINUXCS YMEHU:

JI€MOHCTPHPOBATh Ha MpUMepax pojib U MeCTO (U3UKU B (POPMUPOBAHUU COBPEMEHHON
Hay4YHOU KApTUHBI MHUPA, B Pa3BUTHH COBPEMEHHOM TEXHHMKM M TEXHOJIOTMH, B MPAKTUYECKOU
NeSITeIbHOCTH JII0/1€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;



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

pacrno3HaBaTh (hU3HUECKUE SIBICHHUA (IIPOLIECChI) U OOBACHATH UX HA OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKY U KBAHTOBOW (PU3MKH: AJIEKTpUYECKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JIeHCTBUS TOKA, B3aUMOJACHCTBME MAarHUTOB, 3JIEKTPOMAarHUTHAas
WHIYKUUS, JEHCTBUE MAarHUTHOTO TOJiE Ha MPOBOJHUK C TOKOM M JBWXKYIIUHCA 3apsl,
AJIEKTPOMArHUTHBIE KOJICOAHUs ¥ BOJIHBI, IPSIMOJIMHEHHOE PAcIIPOCTPAaHEHHUE CBETA, OTPAKEHUE,
npejgomiieHue, wuHTepdepeHuus, audpaknus ¥ MONApU3AIMSA  CBETA, JUCHEPCUS CBETA,
dotoanekrpuueckuii 3pdext (pororddexr), cBeTOBOE AaBICHUE, BOSHUKHOBEHHE JTUHEHYATOTO
CIIEKTpa aToMa BOAOPO/ia, €ECTECTBEHHAs! U UCKYCCTBEHHAs PaIMOAKTUBHOCTB;

OINMCHIBATh M3yUYEHHBIE CBOICTBA BEIECTBA (JIEKTPUUECKHE, MAarHUTHBIE, ONTUYECKUE,
ANEKTPUUECKYIO0 MPOBOJUMOCTh PA3JIMYHBIX CPed) U DJIEKTPOMArHUTHBIEC sIBJIIEHUS (IIPOLIECCHI),
UCHONB3Ysl (M3MUYECKHE BEJIMYMHBL: DJJIEKTPUUYECKHM 3apsl, CHJIa TOKa, JJEKTPUUECKOe
HaIpPsDKEHUE, 3JIEKTPUUECKOE CONIPOTUBIIEHUE, PA3HOCTh NOTEHLMAJIOB, AIEKTPOIBIIKYILAs cuJa,
paboTa Toka, MHAYKIMS MarHUTHOTO MO, cuia Amiepa, cuia JlopeHla, WHIYKTHBHOCTH
KaTYIIKW, SHEPTHs JJICKTPUUECKOTO M MAarHUTHOTO IMOJIEH, MEepUoj M 4YacToTa KojeOaHwii B
KoJ1e0aTeIbHOM KOHTYpE, 3aps]l U CHJIa TOKAa B MPOIECCe TapMOHUYECKUX IIEKTPOMATHUTHBIX
KosiebaHui, (HPOKyCHOE pacCTOSHHE M ONTHUYECKas CHJla JIMH3bI, IPU OMUCAHWU IPABHIBHO
TPaKTOBaTh (PUIUYECKUI CMBICT HCIOIB3YEMBIX BEIMYMH, WX OOO3HAUYEHUS W EIUHUIIBL,
YKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCHIBATh HM3YyYCHHbIE KBAaHTOBBIC SIBICHUS W TMPOLECCHI, HUCMOIb3YS (U3HUECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA, SHEPTHS M
uMnynsc (OTOHA, MEepUOJ TMONypacmaja, SHEPrusi CBS3M ATOMHBIX sIep, [PH OMUCAHUU
MPAaBWJIBHO TPAKTOBATh (DM3MUSCKUN CMBICT HCIOJIB3YEMBIX BEIUYHH, MX OOO3HAYCHUS U
€MHHUIIBI, YKa3bIBaTh (OPMYJIbI, CBSA3BIBAIOIINE AAHHYIO (U3HUECKYIO BEIMYUHY C JPYTUMHU
BEJIMYMHAMU, BEIYUCIIATH 3HAYCHHE (PU3NUECKON BEIMYUHBI;

aHAJIM3UPOBaTh (DPU3MUECKUE TMPOLIECCHl U SBICHUS, UCHONB3YS (pU3MUecKHe 3aKOHBbI U
npuHUUNbl: 3akoH Owma, 3aKOHBI TMOCIHEAOBATENBHOTO W MAapajuIeIbHOTO  COEIMHEHUS
MPOBOAHUKOB, 3akoH Jlkoyns—JIeHna, 3akoH 3JIEKTPOMATHUTHOM  MHIYKLIHMH, 3aKOH
NPSIMOJIMHEMHOTO PaclpOCTPAaHEHUs CBETA, 3aKOHbI OTPAXKEHUsS CBETA, 3aKOHBI MPETOMIICHHS
CBeTa, ypaBHeHUE DiHIITeHHa 17151 poTorddexTa, 3aKOH COXpaHEHUS YHEPTUH, 3aKOH COXPaHEHUS
MMITyJIbCa, 3aKOH COXPAHEHMS AJIEKTPUUECKOr0 3apsija, 3aKOH COXPAaHEHUs MacCOBOTO YHCIA,
noctynartel bopa, 3akOH pajMOaKTUBHOTO pachaja, IpPd HTOM pa3ivyaTh CIOBECHYIO
GbOpMyIHMPOBKY 3aKOHa, €ro MaTeMaTHMYeCKOe BBIPAKEHHE W YCIOBHUS (TPaHMIIBI, OOJIACTH)
MIPUMEHUMOCTH;

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

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

BBITIOJIHATH SKCIIEPUMEHTHI 110 UCCIIEOBAHUIO (PU3UUECKUX SBIICHUM U TTPOIIECCOB C
UCIIONIB30BAaHWEM TPAMBIX W KOCBEHHBIX HM3MEPEHUU: TpH OTOM  (OpMyIHpOBaTh
npoOeMy/3aady U THIOTE3y y4eOHOT0 AKCIIEPUMEHTa, COOMPaTh YCTAHOBKY M3 MPEI0KEHHOTO
000py0BaHUs, TPOBOAUTE OMBIT U (POPMYITHPOBATH BHIBOIBL;

OCYIIECTBIISITh TMPSAMBIE W KOCBEHHBIE HW3MEPEHHS (U3UYCCKUX BEIWYUH, MPH HTOM
BBIOMpATh ONTHUMATBHBIA CHOCOO M3MEPEHHs W HUCIOJB30BaTh HW3BECTHHIE METOABI OIIEHKHU
MOTPEUIHOCTEN U3MEPEHU;

MCCIIeIOBATh 3aBUCUMOCTH (PU3UYECKUX BETTMYHH C UCTIOTB30BAHUEM MPSMBIX H3MEPEHUH:
MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHUPOBATH PE3yIbTAThl MOJYYCHHOW 3aBUCHUMOCTH
bu3MyecKuX BENWYMH B BHUAE TaOmuil U TpaduKOB, JeNaTh BBIBOABI MO pe3yJbTaTam
HCCJIEJIOBAHMUS,



coOmogaTh MpaBwiia OE30MacHOro TpyJa MHpU MPOBEACHUM HUCCIECIOBAaHMA B pPaMKax
y4eOHOro OJKCIIEpUMEHTa, Y4eOHO-HCCIIEeIOBAaTEIbCKOW W MPOEKTHON JAEATEeIbHOCTH C
UCTIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOHCTB U JIAOOPaTOPHOTO 000PYIOBAHUS;

pemate pacy€THbIE 3a/la4dl C SIBHO 3aJaHHOM (PU3WYECKOW MOJIENbI0, HCIOJb3Ys
¢u3nveckre 3aKOHbI M MPUHLMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4d BHIOMPATh (PU3UYECKYIO
MOJieJIb, BBIACIATh (PU3UYECKUE BEIMYMHBI U (HOpMYIbl, HEOOXOAMMBIE Uil €€ pelIeHHs,
IPOBOJIUTH PACUYETHI U OLIEHUBATH PEATBHOCTH MOJYYSHHOTO 3HAYCHUS (PU3NUECKOI BETHUNHBL;

peniaTh KaueCTBEHHBIEC 33Ja4d: BBICTPAWBaTh JIOTMYECKH HEMPOTUBOPEUYHMBYIO LIETIOUYKY
paccy>kKIeHUH C OTIOPOI Ha H3yUYCHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS;

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

OOBSCHITH MPUHLIUIIBI ACHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKHUX YCTPONCTB, pa3inyaTh
yCIIOBUS UX O€30MaCHOT0 UCMOIb30BaHUS B IIOBCETHEBHOM KU3HU;

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

UCIIONIb30BAaTh TEOPETUYECKUE 3HAHMS TO (U3MKE B TOBCEAHEBHOW JKHU3HHM IS
oOecrieyeHns Oe30MaCHOCTH MPH OOpaIEHHH ¢ TPUOOPAMU ¥ TEXHUYECKUMHU YCTPONCTBAMHU, JUIS
COXPaHEHHUS 3/I0POBbs M COOIIOICHUS HOPM SKOJIOTMUECKOTO MOBEICHUS B OKPY KaloIel cpee;

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



4. TEMATUYECKOE IINTAHUPOBAHME 10 KJIACC

YITTOT

0 TI0 pa3eny

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

Pazaen 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJNHAMUKA

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

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

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

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

Htorp no pazneny 24

Paznen 4. JIEKTPOANHAMUKA

4.1 | DnekTpocraTHKa 10 1 [[bubmuoTexa [IOK

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

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

TEMATHYECKOE IINTAHUPOBAHMHE 11 KJTACC

Ne i/t

HaumenoBanue pa3zaenoB u TeM NporpaMMel

KomnyectBo yacos

OnexTpoHHbIe (ITUPPOBBIC) 00pa30BaTENbHEIE PECYPCHI

Bcero‘ KoHTposbHbIe pa6OTBI‘ [IpakTrueckue paboThI

Pazgen 1. QJIEKTPOIMUHAMUKA

Hroro no pazngeny

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

Hroro no pazneny 11

Paznen 2. KOJIEBAHUWSI 1 BOJIHBI

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

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

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

Paszea 3. OCHOBBI CIIELHIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

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

Paznen 4. KBAHTOBAS ®U3UKA

41  |DneMeHTHI KBAHTOBOW ONTHKHU 6 [[BubaroTexa [TOK https://m.edsoo.ru/7f41c97c]]
4.2 |CtpoeHue aroma 4 [[BuomroTexa [TOK https://m.edsoo.ru/7f41c97c]]
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Ne i/ HanmenoBaHue pa3fesioB U TeM IPOrpaMMBbl KoaunuectBo yacoB OnexTpoHHbIle (UG POBBIE) 00PA30BATEIBHEBIC PECYPCHI
Bcero| KontponbHbie paboTsl | [IpakTrueckue paboTs
43 Atommoe PO S [[bubauoreka ITOK https://m.edsoo.ru/7f41c97c]]
Wroro mo pasaeny 15
Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKHU
5.1 ‘SJ'IGMGHTLI ACTPOHOMHH U aCTPOPHU3IUKU 7 1 ’ ’[[EI/IGJ‘II/IOTeKa ITOK https://m.edsoo.ru/7f41c97c]]
Uroro no pazneny 7
Paznen 6. OBOBLIAIOIIEE IIOBTOPEHHUE
6.1 ‘0606ma101uee MIOBTOPEHHE 4 ‘ [[Bubnmoreka [TOK https://m.edsoo.ru/7f41c97c]]
Uroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME | 68 4 7
5. MOYPOYHOE INVIAHUPOBAHMUE 10 KJIACC
Ne Tema ypoka KonnuecTtBo gacos Hata OJeKkTpoHHbIE HU(POBBIE
/1 Beero|| Kontponbheie | [paktiueckne | M3YUCHHS 00pa3oBaTesbHbIE PECYPChI
paboThI paboTs
1 |[[®Pu3uka — Hayka o mpupojae. HaydHbie MeTOIbI TO3HAHHUS 1 [[bubamnoreka [IOK
OKpY’Karomiero Mupal] https://m.edsoo.ru/ff0c32e2]]
2 |[[Poxp u MecTO pu3uku B GOPMUPOBAHUH COBPEMEHHOMN 1 [[bubmuoreka [IOK
HAyYHOUW KapTUHBI MUPA, B IPAKTUYECKON NEATEIHHOCTH https://m.edsoo.ru/ff0c33e6]]
roIei ||
3 |[[Mexannueckoe aBmxeHne. OTHOCHTEIbHOCTh MEXaHHUECKOTO 1 [[BuGmmoTexa IIOK
nekenus. [lepemerenue, CKOpOCTh, yCKopeHue]] https://m.edsoo.ru/ff0c3508]]
4  |[[PaBHOMEpHOE MPSMOJMHENHOE IBUKEHUE] | 1 [[bubmmoTeka [TOK
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Ne Tema ypoka KonnuecTBo yacoB [Hara OJeKTpoHHbIE TU(PPOBBIE
I/ Beero|| Koutponshbie | IIpaktnueckue | M3YUCHHs o0pa3oBaTeIbHBIE PECYPCHI
paboThI paboThl
https://m.edsoo.ru/ff0c3620]]
5 |[[PaBHOYCKOpPEHHOE HPSIMOJIMHEHHOE JIBHYKECHUE ] | I [[bubmuoTexa [IOK
https://m.edsoo.ru/ff0c372¢]]
6 |[[CBoOoaHOE mageHue. Y CKOpeHHe CBOOOHOTO MacHH s || I [[bubmmoTeka [TOK
https://m.edsoo.ru/ff0c39cc]]
7 |[[KpuBoauHeliHOE ABMKEHHE. J|BIYKCHHE MaTePHAIbHON TOUYKH it [[bubmmoTeka [TOK
10 OKPY’KHOCTH ] https://m.edsoo.ru/ff0c3ada]]
8  |[[ITpunImI oTHOCUTenbHOCTH ["anuies. MHepiuaibHble : [[bubmuoTexa LIOK
cucremsbl orcuera. I[lepBrlii 3akoH HeroToHa]] https://m.edsoo.ru/ff0c3be8]]
9 |[[Macca Tena. Cuna. [Tpunnun cynepno3uimu cuit. Bropoit 1 [[bubamnoreka LIOK
3akoH HpIOTOHA /T MaTepraabHON TOUKH] | https://m.edsoo.ru/ff0c3be8]]
10 |[[Tperwii 3akoH HproToHA /17151 MaTepUaIbHBIX TOYEK] ] 1 [[bubmuoTexa [JOK
https://m.edsoo.ru/ff0c3be8]]
11 |[[3akoH BcemupHoro Tsarotenus. Cuia tsokectu. [lepBas 1 [[bubmuoTexa [IOK
KOCMHYECKast CKOPOCTb|] https://m.edsoo.ru/ff0c3d00]]
12 |[[Cuna ynpyrocTu. 3akon ['yka. Bec Tenal]] 1 [[BuomuoTexa [JOK
https://m.edsoo.ru/ff0c3e18]]
13 |[[Cuna Tpenus. Koaddurment tpenus. Cuna conpoTUBICHUS 1 [[bubamnoreka [IOK
NIPH JBWOKEHHH TEJIa B KUIKOCTH WM rase]] https://m.edsoo.ru/ff0c3f76]]
14 |[[TTIocTymaTrenbHOE U BpallaTeIbHOE ABMKEHHE a0COFOTHO 1 [[BuGmmoTexa IIOK
TBEépAOro Tena. MoMeHT cuiibl. [1neuo cumbl. YcnoBus https://m.edsoo.ru/ff0c41a6]]
paBHOBecHsI TBEPIOTO Tenal|
15 |[[Mmmynbe MaTepuaabHOM TOUYKH, CHCTEMBI MaTEpPUATbHBIX 1 [[bubamnoreka [IOK
To4ek. MITyibC CHITBI. 3aKOH COXPAaHEHHUS HMITYJIbCa. https://m.edsoo.ru/ff0c43d6]]
PeaktuBHOE nBIKEHNKE] ]
16 |[[PabGoTa 1 MomutHOCTH cHIbl. KnHeTHUYECKast YJHEPTHsI 1 [[bubmuoTexa [JOK
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Ne Tema ypoka KonnuecTBo yacoB [Hara OJeKTpoHHbIE TU(PPOBBIE
I/ Beero|| Koutponshbie | [Ipaktnueckue | M3YUCHHs o0pa3oBaTeIbHBIE PECYPCHI
paboThI paboThl
MaTepHabHOW TOYKH. TeopeMa 00 M3MEHEHUH KMHETHYECKOH https://m.edsoo.ru/ff0c4502]]
SHepruu| |
17 |[[TloTeHmmanbHas 3Heprus. [loTeHIIMABHAS YHEPTHS YIIPYTO 1 [[bubmmoTeka [TOK
nehopMUpPOBaHHO# MPYXUHBL. [T0TeHIMATIbHAS SHEPTHS TENa https://m.edsoo.ru/ff0c461a]]
BOJIM3H MOBEPXHOCTH 3eMIIH ||
18 |[[TIoTeHIMATBHBIC U HENOTEHIIMATbHBIE CHIIBL. CBSI3b PabOTHI 1 [[BubmuoTeka [JOK
HEIMOTCHIMATBHBIX CHII C K3MEHECHHEM MEXaHHUECKOM SHEPIUU https://m.edsoo.ru/ff0c478c]]
CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKOM sHEepruu ||
19 |[[JTaGoparopnas pabora «MccnenoBanue cBI3u pabOThI CHITBI C 1 1 (1]
M3MCHEHHEM MEXaHUYECKOW SHEPIUH TeJia Ha IpUMepe
pacTsHKEHUS PE3HHOBOTO XKTyTay]]
20 |[[KonTposbHas pabota o Teme «Knnemartuka. J[mHaMuka. 1 1 [[bubmmoTeka [IOK
3aKOHBI COXpaHEHHS B MEXaHUKE ] https://m.edsoo.ru/ff0c4b74]]
21 |[[OcHOBHBIC MOJIOKEHHSI MOJICKYJIIPHO-KUHETUYECKON TEOPHUH. : [[bubmuoTexa [IOK
BbpoynoBckoe nmxkenue. uddysus]] https://m.edsoo.ru/ff0c4dc2]]
22 |[[XapakTep ABMIKCHUS M B3aHMMOJICHCTBUS YaCTHII BEIIECTBA. : 1
Mopenu cTpoeHHus ra30B, KUIKOCTEN U TBEPABIX TeN|]
23 |[[Macca monekyi. KonnuectBo BemectBa. [loctosiHHas 1 [
ABorazapo]]
24 |[[TerutoBoe paBHOBecue. Temmeparypa u e€ usmepenue. [1Ikana 1 (1]
temneparyp Lenbcust]]
25 |[[Uneanbubiii ra3 B MKT. OcHoBHOe ypaBHeHHe MKT]] 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/ff0c4fde]]
26 |[[AOconroTHas TemIiepaTypa Kak Mepa cpeiHel KHHETHIeCKOn 1 [[bubamnoreka [IOK

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

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

https://m.edsoo.ru/ff0c63b6]]
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Ne Tema ypoka KonnuecTBo yacoB [Hara OJeKTpoHHbIE TU(PPOBBIE
I/ Beero|| Koutponshbie | IIpaktnueckue | M3YUCHHs o0pa3oBaTeIbHBIE PECYPCHI
paboThI paboThl
41 |[[AOcoaroTHas U OTHOCUTEIbHAS BIAXKHOCThH BO3/IyXa. 1 [[bubmuoTexa [TOK
Haceimennsrii map]] https://m.edsoo.ru/ff0c64d8]]
42 |[[TBépnoe Teno. Kpucrannnueckue u amopHbIe Tema. 1 [[bubmuoTexa LIOK
AHHM30TPOIHUS CBOMCTB KpUCTAILIOB. JKUIKHE KPUCTAILIBI. https://m.edsoo.ru/ff0c65f0]]
CoBpeMeHHbIE MaTepHaIbl ||
43 |[[TInaBieHue U KpUCTAILIM3ANKA. Y Ie/IbHAS TEIUIOTA UIABJICHUA. [ 1 [[Bubauoreka ITOK
CyOnumanus|] https://m.edsoo.ru/ff0c6708]]
44 |[[YpaBHEHHUE TEIUIOBOTO OaaHca]] I [[bubmuotexa LIOK
https://m.edsoo.ru/ff0c6820]]
45 |[[DnexTpu3anus Tel. DNeKTpudecKui 3apsia. JBa Buma £= [[BubmuoTeka [JOK
AIIEKTPUUECKUX 3apsiIOB] ] https://m.edsoo.ru/ff0c6bcc]]
46 [[ITpoBOAHWKH, AUAIEKTPUKHU U MOTYIIPOBOJHUKHU. 3aKOH s [[bubmuoreka [IOK
COXpaHEHHS AIIEKTPUUECKOTO0 3apsiia]] https://m.edsoo.ru/ffOc6bcc]]
47 |[[B3aumopeiicTBue 3apsaaoB. 3akoH Kynona. Toueunsrii 1 [[bubmuoTexa [IOK
AJIEKTPUUECKUIT 3apsi]] https://m.edsoo.ru/ff0c6ce4]]
48 |[[Hampspok€HHOCTD AIeKTprUecKoro moist. [IpuHmn 1 [[bubmuoTexa [IOK
CYIIEPITO3UIIMN dJIEKTPUIECKHX MMoJIeH. JIMHUU HanpsHKEHHOCTH || https://m.edsoo.ru/ff0c6df2]]
49 |[[Pabota cui anekTpocTtaTudeckoro mois. [lorennuan. Pasnocts | 1 [[bubmuoTexa [IOK
MOTEHIHAIIOB] ] https://m.edsoo.ru/ff0c6f00]]
50 |[[TIpoBOMHUKY M TUIIEKTPUKH B AJIEKTPOCTATUICCKOM TIOJIE. 1 [[bubmuoTeka [IOK
JIvanekTprudecKkas MpOHUIAeMOCTbD| ] https://m.edsoo.ru/ff0c7018]]
ol |[[DnekTpoémkocTh. Konmencarop]] 1 [[bubmuoTeka [JOK
https://m.edsoo.ru/ff0c7126]]
52 |[[27eKTpOEMKOCTH MIOCKOTO KOHJIEHCATOpa. DHEPTHS 1 [[brbmmoTeka [TOK
3apsHKEHHOT0 KOHIeHcaTopal | https://m.edsoo.ru/ff0c72c0]]
53 |[[JIaGopaTopHas paboTa "M3mepeHue 3eKTPOEMKOCTH 1 1 (1]
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No Tema ypoka KonuuectBo yacos Hara DJEKTPOHHBIC ITUPPOBBIC
I/ Beero|| Koutponshbie | IIpaktnueckue | M3YUCHHs o0pa3oBaTeIbHBIE PECYPCHI
paboThI paboThl
KoHJieHcaTopa"]]

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

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

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

56 |[[TTocnemoBaTenbHOE, MapauIeIbHOE, CMEIIAHHOE COSAMHEHHUE 1 [[bubmmoTeka IIOK
npoBOAHKKOB. JlabopaTtopHast paboTa «/3yueHne cMeaHHOTO https://m.edsoo.ru/ff0c74f0]]
COCIMHEHHUS PE3UCTOPOBY ||

57 |[[PaboTa ¥ MOIIHOCTH JIEKTPUIECKOTO TOKa. 3aKoH J[xoyis- 1 [[bubmuoTexa [JOK
Jlenmal]] https://m.edsoo.ru/ff0c7838]]

58 |[[3axon Oma jist MOJTHO# (3aMKHYTO# ) SJIEKTPHUESCKOH LISTTH. 1 [[bubmuoreka [IOK
Koportkoe 3ambikanue. Jlaboparopnas padora «13mepenne D/1C https://m.edsoo.ru/ff0c7ae0]]
MCTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBICHUS ||

39 |[[DmexTpoHHAs MPOBOJMMOCTH TBEPBIX METAJUIOB. 3aBUCHMOCTh | 1 (1
COIIPOTHBIICHUS METAJUIOB OT TEMIIEPATYPHI.

CBepXIpoBOIUMOCTH | |

60 |[[DnexTpuueckuii TOk B Bakyyme. CBOICTBa 3J1€KTPOHHBIX 1 [[1]
MTy4KOB]]

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

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

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

HECAMOCTOSITENbHBIN pa3psan. Monnus. [iazmal]]

https://m.edsoo.ru/ff0c84ae]]



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

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

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

paboThI paboTHI

S |[[Aei#icTBHE MAarHUTHOT'O TOJIS HA JBHXKYIIYIOCS 3apsHKCHHYTO 1 [[bubmuoTexa [JOK
yactuiy. Cuna Jlopenna. Pabora cuibt Jlopennal] https://m.edsoo.ru/ff0c9df4]]

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

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

8 |[[MuaykTHBHOCTD. SIBNeHHe camouHAyKuud. DJIC caMOMHIYKIINH. I [[bubmuorexa [JOK
DHeprusi MAarHUTHOTO TIOJISI KAaTYIIKK ¢ TOKOM. DJICKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600]]
nose]|

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

10 |[[O606matomuii ypok « MarHuTHOE 1MoJie. DIeKTPOMarHUTHAS 1 [[bubmmoTeka [IOK
UHIYKIHA» ] https://m.edsoo.ru/ff0cab82]]

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

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

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

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

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

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

Kosie0aTeIbHOM KOHTYpE] |

https://m.edsoo.ru/ff0ch9c4]]
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Ne Tema ypoxka KonuuecTBo yacos Hata OnexTpoHHbIe I POBEIE
n/m Beerd| Konrponsnbie | Ipakruueckue | H3YICHHA 00pa3oBaTe/bHEIC PECYPCEI
O‘ paboThI paboTHI
16 |[[TIpencTaBiieHHE O 3aTyXalOMMX KOJICOaHUAX. BBIHYKICHHbIC 1 [[bubmuoTexa [JOK
MexXaHU4eckue Kosebanus. Pesonanc. BoiHyk1eHHBIC https://m.edsoo.ru/ff0cbb86]]
3JICKTPOMarHUTHBIC KOJeOaHus ||
17 |[[TIepemennblii TOK. CHHYCOUAAIbHBINA IEPEMEHHBIH TOK. 1 [[bubmuorexa [JOK
MOIIHOCTH IEPEMEHHOTO TOKA. AMILIUTYIHOE H JIEHCTBYIOIIEE https://m.edsoo.ru/ff0cbd34]]
3HAUEHUE CUJIBI TOKA M HAMPsHKEHU | |
18 |[[Tpancdopmarop. [Ipou3BoacTBO, nepenava u moTpedIcHne T (1
BJIEKTPUYECKOM IHEPTUH ||
19 |[[YcTpoiicTBO M MPAKTUYECKOE MPUMEHEHHUE IICKTPUIECKOTO T [[bubmuorexa [JOK
3BOHKA, F€HEpATOpa MEPEMEHHOr0 TOKa, JIMHUM dJ1eKTporepeaay]] https://m.edsoo.ru/ff0cc324]]
20 |[[OkosornuecKre pUCKH IPH MPOU3BOJICTBE MICKTPOIHEPTUH. I (1
KynpTypa rcnonbp3oBaHus S71€KTPOIHEPTHH B IOBCEAHEBHON
KU3HH | |
21 |[[MexaHuuyecKkue BOJIHBI, yCI0BHs pacnpocTpaneHus. [lepuo. 1 [[bubnuoteka [IOK
CKOpOCTh pacrpoCTpaHeHHs U JITTMHA BOJHBL. [lonepevnbie u https://m.edsoo.ru/ffOccab4]]
MPOJI0JIbHBIC BOTHBI| |
22 |[[3Byk. CkopocTh 3ByKa. ['poMKkoCTh 3ByKa. BricoTa ToHa. TemOp 1 [[bubmuoTeka [IOK
3ByKa]] https://m.edsoo.ru/ffOcccOcl]
23 |[[DnmexTpoMarHUTHBIC BOJIHBI, UX CBOMCTBA M cKopocTh. [lkanma 1 [[bubmuoTexa [JOK
3JIEKTPOMATHUTHBIX BOJIH ] https://m.edsoo.ru/ffOccfe0]]
24 |[[TIpuHIMITEI PaIHOCBS3H U TEJIEBUACHUS. Pa3BuTre CpeicTB CBSI3H. |1 (1
Pannomnoxarus||
25 |[[KouTposbHas paboTa «KosebaHus U BOJTHBI»] ] 1 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/ffOcc6f8]]
26 | [[[IpsmonuHEitHOE pacIpOCTPAaHEHUE CBETA B OJTHOPOIHOU Cpele. 1 [[bubamnoreka [IOK
Toueunslii ncTouHuK cBeTa. JIyu cBera]] https://m.edsoo.ru/ffOcd350]]
27 |[[Otpaxkenue cBeta. 3aKOHBI OTpaxkeHus cBera. [loctpoenue 1 [[Bubmmorexa [JOK
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Ne Tema ypoxka KonuuecTBo yacos Hata OnexTpoHHbIe I POBEIE
n/m Bcerq | Koutponbhbie | [paktudeckue W H3YICHHA 00pa3oBaTe/bHEIC PECYPCEI
paboThI paboTHI
U300paKeHHI B TNTOCKOM 3¢epKaiie]] https://m.edsoo.ru/ff0cd4e0]]
28 |[[TIpenmomiuenue cBeta. [lomHOE BHYTPEHHEE OTPaXKEHHUE. 1 [[bubmuoTexa [JOK
[IpenenbHBINA YroJ MOJHOTO BHYTPESHHETO OTPaXKeHUS | | https://m.edsoo.ru/ff0cd7{6]]
29 |[[JTabopaTtopHas paborta «3MepeHune mokasaTess MpeIOMICHHS I 1 [[Bubauoreka [IOK
CTeKIIan]] https://m.edsoo.ru/ff0cd67a]]
30 |[[JIuu3bl ITocTpoeHue nzobpaxenuii B tuH3e. DopMyia TOHKOR s [[bubnuoteka [IOK
JIMH3BI. Y BeJIMUCHHUE JTMH3bI| | https://m.edsoo.ru/ffOcddle]]
31 |[[JTabopaTtopHas pabora «MccienoBaHue CBONCTB H300paskeHHIA B 2 1 [
JTUH3axX» ||
32 |[[ducnepcust ceta. CiaoxHbIN cocTaB Oejioro ceera. [[Ber. 1 1 (]
JlaboparopHas padota «HabmroneHne qucnepcuu cBeTay ||
33 |[[UuTepdepentms crera. Andpakuus ceta. Judpaxuronnas 1 [[bubamnoreka LIOK
peméTkal] https://m.edsoo.ru/ffOced22]]
34 [[TTomepeuHOCTh CBETOBBIX BOJH. [Tomsipu3ariust cBera]] 1 [[bubmunoTeka [JOK
https://m.edsoo.ru/ffOcf02¢e]]
35 |[[OnTuyeckue mpuOOPHI M yCTPOICTBA U YCIIOBHS MX Oe3omacHoro |1 | (01
MIpUMEHEHNUs | |
36 |[[['paHUIIBI MPUMEHHUMOCTH KJIaCCHYECKOW MexaHuKu. [TocTymats 1 [[bubnuoteka [IOK
CHEIMAbHON T€OpUH OTHOCUTENHLHOCTH] | https://m.edsoo.ru/ff0cf862]]
37 |[[OTHOCHTENBHOCTD OJTHOBPEMEHHOCTH. 3aMe/JICHUE BPEMEHH U 1 [[bubauoTeka [JOK
COKpaIlleHUE JITHHBI || https://m.edsoo.ru/ffOcfa42]]
38 |[[DHeprus 1 UMITYJILC PEISTUBUCTCKONW YacTHIIBL. CBSI3b MacChI C 1 [[bubaunoreka [IOK
SHEpruel ¥ UMIYJIbCOM. DHEPTHUS TOKO || https://m.edsoo.ru/ffOcfc68]]
39 |[[KonTtposbHas padoTa «Ontruka. OCHOBBI CIICIMATBHON TEOPHH 1 1 [[Bubmmoreka [IOK
OTHOCUTEIILHOCTHY || https://m.edsoo.ru/ffOcf6f0]]
40 |[[DoTtonbl. Dopmyna [Tnanka. Dueprus u ummysbc GoToHa]] 1 [[Bubmmorexa [JOK
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Ne Tema ypoxka KonuuecTBo yacos Hata OnexTpoHHbIe I POBEIE
n/m Bcerq | Koutponbhbie | [paktudeckue W H3YICHHA 00pa3oBaTe/bHEIC PECYPCEI
paboThI paboTHI
https://m.edsoo.ru/ffOcfel6]]
41 |[[Otkpeitre u uccnepoBanue porodddexra. OnbiTer A. T 1 [[bubmuoTexa [JOK
Croneronal] https://m.edsoo.ru/ffOcffc4]]
42 |[[3akonbl horoddhdexra. YpaBHeHHe DAUHINTSHHA 1715 i [[bubmmoTeka IIOK
dororddexra. «Kpacuas rpanuna» porodpdexral] https://m.edsoo.ru/ff0d015e]]
43 |[[daBnenue cBeta. Onbite I1. H. JlebeneBa. Xumudeckoe neicTue [~ 1+ [[bubnuoteka [IOK
cBera]] https://m.edsoo.ru/ff0d04a6]]
44 |[[TexHrueCcKHe YCTPOHCTBA M MIPAKTHUYECKOE IPUMECHEHHE: 2 [
dororteMeHT, PoToNaTIHK, COTHEUHAs OaTapesi, CBETO IO |
45 |[[Pemenue 3a1a4 Mo TeMe « IJIEMEHTHI KBAHTOBOU OTITHKH || 1 [[bubmuorexa [JOK
https://m.edsoo.ru/ff0d0302]]
46 |[[Monens aroma Tomcona. OnbiThl Pe3epdopaa no paccesiHuo o- 1 [[bubmuoTexa [IOK
yactuil. [IanerapHas Mojenab aromal] https://m.edsoo.ru/ff0d091a]]
47 |[[TToctynatsl bopa]] 1 [[Bubnuroreka [TOK
https://m.edsoo.ru/ff0dOafa]]
48 |[[W3ny4enue u noryomeHne (GOTOHOB IPH TEPEX0JIE aTOMa C L1 [[bubnuoteka [IOK
OJTHOTO YPOBHSI SHEPTHHU Ha Ipyroi. Buel criekTpos]| https://m.edsoo.ru/ff0d0afa]]
49 |[[BonHoBbIe cBoMcTBa yacTull. Bonubl ne bpoiins. Kopmyckymspuao-| 1 [[bubnuoteka [IOK
BOJIHOBOH Jtyanu3M. CIIOHTaHHOE U BBIHYX/IEHHOE H3IIyueHue]| https://m.edsoo.ru/ff0d0ca8]]
50 |[[OtkpseiTHE pagroakTuBHOCTH. OMnbITEI Pe3epdopaa mo 1 [[Bubmmoreka [IOK
OTIpeICNIEHUI0 COCTaBa PAIMOAKTUBHOTO U3ITy4eHH | | https://m.edsoo.ru/ff0d0fd?2]]
51 |[[CoiicTBa anbda-, Oera-, raMMa-u3IydeHus. BiusHue 1 (]
PaIuoOaKTUBHOCTH Ha KUBBIE OPTAaHU3MHI ||
52 |[[OTkpeiTHE TPOTOHA U HeWTpoHA. M30TombI. Asbha-pacma. 1 [[bubnuoteka [IOK
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnai. 'amma-uznyyenue]] https://m.edsoo.ru/ff0d1162]]
53 |[[DHeprus cBsi3u HYKJIOHOB B siape. SnepHbie peakuuu. S nepHbli 1 [[bubmuorexa [JOK
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Ne Tema ypoxka KonuuecTBo yacos Hata OnexTpoHHbIe I POBEIE
n/m Beerq|| Koutponbhbie | Ipaktudeckue | H3YICHUA 00pa3oBaTe/bHEIC PECYPCEI
paboThI paboTHI
peaxtop. [1po0sieMbl, TIEPCICKTHBBI, SKOJIOTHICCKUE ACTICKThI https://m.edsoo.ru/ff0d1356]]
SIIEPHON PHEPTETUKH ||
54 |[[2nemenTapHbie yacTUIlbl. OTKPHITHE TO3UTPOHA. METOIbI 1 [[bubmuoteka [IOK
HaOJIIOJICHUS U PETUCTPALIMH JIEMEHTAPHBIX YacTull. Kpyriblii cTon https://m.edsoo.ru/ff0d0e38]]
«DynnameHTanbHble B3auMoaeicTeus. EqnHcTBO pusnyeckoit
KapTUHBI MUPay | ]
95 |[[Buna 3Bé3mHoro HeOa. Co3Be3ausl, APKKUE 3BE3/IbI, TUIAHETHI, UX T (1
BuauMoOe aBrKeHne. ConHedHas cuctemal |
56 |[[Comnue. Comnevnast akTuBHOCTB. Vicrounuk sHeprun ConHua u T (01
3BE31] ]
57 |[[3BE31BI, UX OCHOBHBIC XapAKTEPUCTUKH. 3BE3/IbI MIABHOM T (1
NOCIIEI0BATENbHOCTH. BHyTpeHHee cTpoenue 38E31. COBpEMEHHBIE
IIPEJICTaBJICHUS O IPOMCXOKAEHUH U dBostonny CosHna u 38€371] ]
58 |[[Muneunslii [1yte — nHama ["anaktuka. [lonoxxeHnue u qBuxeHue 1 [l
Connua B Nanaktuke. ["anaktuku. YEpHbIE ABIPHI B siApax
rajakTvkK]|
59 [[Bcenennas. Pazoeranue ranaktuk. Teopust bombioro B3pbiBa. 1 (1
PenukToBO€ M3nyyeHnue. Meraranaktukal |
60 |[[HepemeHnHble IpoOIEMBI aCTPOHOMHUH || 1 (1
61_|[[KouTponbHas paboTa «DJIeMEeHThI aCTPOHOMHHU U acTpodu3uku»]] | 1 1 (]
62 |[[OGoO0matonmii ypok. Posb ¢pu3nku 1 acTpOHOMUM B 1 [l
9KOHOMHYECKOMH, TEXHOJOTHYECKOM, COITMATLHOM M ATHYECKOM
cdepax AeaTeTbHOCTH YeloBeKa] ]
63 |[[O6oOmarommii ypok. Poste 1 MecTo GU3HKN 1 aCTPOHOMHY B 1 (1
COBPEMEHHOW Hay4YHOH KapTHHE MuUpa]|
64 |[[O6o0matouwmii ypok. Ponb ¢pusndeckoit reopun B popmupoBanuu |1 (]

MIPEACTABICHHUH 0 GU3NIECKOI KapTUHE MuUpal]



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

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



https://m.edsoo.ru/ff0d1784

YUEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
MPOILIECCA

OBA3BATEJBHBIE YYEBHBIE MATEPHUAJIBI JIVIS1 YYEHUKA

» @duszuka, 10 kmacc/ KacesnoB B.A., O0mecTBo ¢ OorpaHMYE€HHON OTBETCTBEHHOCTHIO
«IPODA»; Akrmoneproe obmiectBo «M3narenbcrBo «lIpocBenienne

» @duszuka, 11 kmacc/ KacesnoB B.A., O0mecTBo ¢ OorpaHMYE€HHONH OTBETCTBEHHOCTHIO
«IPODA»; Akmmoneproe obmiectBo «M3narenbcrBo «IIpocBermienuey

METOAUYECKHUE MATEPHUAJIbI IJ151 YYUTEJIA

» ®Ousuka, 10 xkmacc/ Msaxumes .., byxosues b.b., Corckuii H.H. non penakumeit
[MapdentreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemienue»

» Ousmka, 11 kmace/ Mskumes I'.J1., byxoBuer b.b., YUapyrun B.M. non penakuueit
[MapdenTreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemmenuey.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl MW PECYPCbl CETH
UHTEPHET
bubnuoteka [{OK https://m.edsoo.ru/ff0d1784

Kpurtepun onieHuBaHMsA KOHTPOJIbHBIX pa0doT:
OtmeTKa «5» cTaBUTCS, €CIU:

> paboTa BBIITOJIHEHA ITOJTHOCTHIO;
> B JIOTMYECKUX PACCYKIACHUSIX U 00OCHOBAaHUM pELICHUS HET TPOOEJIOB U OMIHNO0K;
> pellIeHHE HE COJEPKHUT HEBEPHBIX MaTeMaTHYECKUX YTBEpXKAECHUH (BO3MOKHA

OJlHa HETOYHOCTh, OMMCKA, KOTOpas HEe SIBISETCS CIEACTBUEM HE3HAHUS WM HETIOHUMAaHHS
y4eOHOro MaTepuana).

OTMeTKa «4)» CTAaBUTCA B CIACAYIOIIMX CITyYasx:

> paboTa BBINOJIHEHA MOTHOCTHIO, HO 0OOCHOBAHMS MIArOB PEIICHUS] HEJOCTATOYHBI
(ecmuymeHne 000CHOBBIBATh PACCYKICHHS HE SBISIIOCH CIEIHATBHBIM 00bEKTOM MPOBEPKH );

> JOTYIIEHb OJHAa OmMOKa WM €CTh JIBa — TPU HEMO04€Ta B BBIKIAIKAX,
PUCYHKaxX MUYepTekax Wiu rpadukax (eciu 3TH BUAbI padoT He SBISUIUCH CIIEIMATIbHBIM O0BEKTOM
IIPOBEPKH);

> BBITIOJIHEHO 0€3 HEJI0UETOB HE MEHEE TPEX YETBEPTHIX 3a/IaHUM.

OtMmeTka «3» cTaBUTCS, €CIU:

> JOTyIIeHO 0osiee OAHOM OMIMOKHY MK 00Jiee IBYX — TPEX HEJAOUETOB B BBIKJIAIKAX,
yepTrexkax WM Tpadukax, HO oOydvaromuiicss o0051ajaeT o00sS3aTebHBIMA YMEHUSIMUA  TIO
IIPOBEPSIEMOUTEME,

> 0e3 HeJI0UeTOB BBIIOJIHEHO HE MEHEE MOJIOBUHBI pa0OTHI.

OTMeTKa «2) CTaBUTCS, €CIH:

> JOTMYIIEHBI CYIIIECTBEHHBIE OMUOKH, MTOKa3aBIlINe, YTO yUaIIUics He o0manaer
00s13aTeTbHBIMU YMEHUSMHU 110 JAHHOUM TeMe B TIOJTHOM Mepe;

> IpaBHUJILHO BBIITOJIHECHO MCHEC ITOJIOBUHBI paGOTBI.
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