MUWHWCTEPCTBO IMPOCBEIEHUS POCCUMCKOM ®EJIEPAIINN
MunuctepcrBo OopazoBanussi MoCKoOBCKOi 001acTH
Aavunuctpanus OIMHIIOBCKOI0 rOpPoOACKOro OKpyra

MockoBckoii 00J1acTH, ypaBJjeHne 00pa3oBaHus
MYHULIANATDHOB S Seseresrine:

s vy OfINHLIOBCI -
MBOY OpunuoBckuii qumeit Ne2 — BIODKETHOE g St i,
osu_lEospAsoBATmmmmbmwpwm

VHLIOBCKA THLE/ Ne 2

ENbHOE
YUYPEXOEHVE
OOVHLIOBCKMW
JMUEA Ne 2 5
PACCMOTPEHO COT'JTACOBAHO YTBEPXIEHO
Ha 3aCElaHUM YUUTEIICH Ha 3aCElaHuU Hupexkrop MBOY
MO EcrectBo3Hanus M€JIarOrM4eCcKOro COBETa OnunnoBckoro nunes No2
3unoBbeBa O.41. [eBuenko 1.E. Banyesa B.A.
[Ipotokomn Nel [Iporokon Nel [Tpuka3z Ne 420
oT «28» 08 2024 . ot 29» 08 2024 r. ot «30» 08 2024 .

PABOYAS IPOTPAMMA
(ID 668970)

yueOHoro npeamera «®@usuka. ba3oBbiii ypoBeHb»

1t o0ydarommxest 10-11 xmaccor

Onunuoso 2024



INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢u3uke 0a30BOr0 YpOBHS Ha ypOBHE CpEAHEro o0IIero odpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXKEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOM
obOpasoBarenbHON porpaMmsbl, peactaBieHHbIX B DI'OC COO, a Takxke ¢ yaérom deaepaaTbHon
paboueil mporpaMMbl BOCITUTaHUS M KOHIENIIMY TpenojaBanus yuyeOHnoro npeamera «Pu3nuka» B
oOpa3oBaTenbHbIX opranuzauusix Poccuiickoii ®enepanuu, peanu3yrOLUMX OCHOBHbBIE
o0pa3oBaTesibHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMbl 1O (U3MKe HampaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10-11 kmaccoB nmpu o0ydenun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTataM OOY4eHHs, a TaKK€ YYUTHIBAET HEOOXOAMMOCTb pealu3allii MEXIPEIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE [EJIM M3y4eHUs (U3UKM HA YPOBHE CPEIHEr0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOCHUS Kypca (PU3MKH: TMUYHOCTHBIE, METAIIPEIMETHbIE, IPeAMETHbIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (QU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e cojaepxaHue yyeOHoro npeamera «Pu3nkay 1o rogam o0yueHus..

®du3nka Kak HayKa 0 HanboJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHbIN BKJIaJ B CUCTEMY 3HaHHI 00 OKpYyXarolleM MHpE.
HIkonbHBI Kypc (U3MKH — CHCTEMOOOPa3yIOLIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SBJICHUHN, U3y4aeMbIX
XuMmHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
NpUMEHEHNE PU3NUYECKUX 3HAHUI ONpeIesieT XapaKTep U pa3BUTHE Pa3HOOOPA3HbBIX TEXHOJIOTUI
B cdepe SHEepreTukH, TPAHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHHS HOBBIX MaTEpUaloB C
3aJJaHHBIMH CBOWCTBaMHM U Ipyrux. Mzyuenue (pu3nku BHOCUT OCHOBHOM BKJIAJ B ((OPMUpPOBaHHE
€CTECTBEHHO-HAYyYHON KapTHHBI MUpa oOydaromuxcsi, B (pOpMHUpOBAaHUE YMEHUN NPUMEHSTh
Hay4YHBI METO]I TO3HAHUSI IPU BBIMOJIHEHUN UMHU YUEOHBIX HCCIEeI0BaHUM.

B ocHOBy Kypca ¢u3uku JUist ypOBHS CpeHEero o01ero oopa3oBaHus MOJOXKEH psJl UACH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3fesioB (DU3HMKHU, BKIIOYAET KaK BOMPOCH! KJIACCHUUECKOH, TaK U
COBPEMEHHOM (DU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEell MaTepHal Kypca GU3UKA 0ObEAUHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIsSeTcss (OpPMUPOBAHHE MPEICTABICHUN O
CTPYKTYpPHBIX YPOBHSIX MaTe€pHH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE€ peanuzaius npearnosaraeT UCIoJIb30BaHHE T'YMaHUTapHOTO
noTeHImana (GU3nYecKoi HayKu, OCMBICTICHUE CBSI3U pa3BUTHUS (PU3MKH C pa3BUTHEM OOIIECTBa, a
TaK)ke C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU M SKOJOTHUYECKUMH MTPOOIEeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3nku rnpeanonaraet 3HakoOMCTBO C IIHPOKUM
KPYroM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonozusayuu peaausyercsi MOCPEICTBOM BBEIEHHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBA3aHbl C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOIeM pallioHaIbHOTO MPUPOIOIIOIB30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.
Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHA Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GHOpMUPOBaHHE TMPEACTABICHUI O CTPYKTYpe MOCTPOSHUs
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W IPUHLHUIIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI ONMUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).
CucTteMHO-TIeATEIbHOCTHBINA MOIX0 B Kypce (GU3MKH peau3yeTcs MPekIe BCEro 3a CUéT
OpraHHu3aIy YKCIEPUMEHTATBHON NeATENbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTtopHbIX paboT, KOTOpbIE B MporpamMme Mo (U3UKe OOBEIUHEHBI B OOMIMIA CIIHCOK
YUEHUYECKUX MPaKTHYEeCKUX padoT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa3oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUTAaHUPOBAHMS U OCHaIeHHus kKabuHera (usuku. [lpu sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC HM3MEPECHHS,
WCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB IO TPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.
Bornbiioe BHUMaHUE yAENSETCS PEIICHUIO PACUETHBIX M KadyeCTBEHHBIX 3amad. [lpu sTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIINE TPUMEHATh U3YUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3felia Kypca,
TaK U HMHTETPUPYS 3HAaHUSA U3 pa3HbIX pas3aenoB. JlJis KauyecTBEHHBIX 3a/Jady MPUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKaroIIel >KU3HHU, TpeOyromue BbIOOpa (DU3WYECKOW MOJEIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepHaTbHO-TEXHHUYECKOMY
obecreueHno yaeOHoro rpoiecca 0a30BbIi ypoBEHb Kypca (PU3UKU Ha YPOBHE CPEHETO OOIIETO
00pa30BaHMs JIOJDKEH U3ydaThCsl B YCIOBHUSX MPEIMETHOTO KaOWHeTa (PU3WKH WM B YCIOBHSAX
WHTETPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTeCTBEHHO-HAy4YHOTo Iukia. B kabunHere (usmku
JIOJDKHO OBbITh HeoOxoaumoe jabopaTopHOoe OO0OpYyJOBaHWE Ul BBINOJHEHHS YKa3aHHBIX B
nporpaMMe 1o (Gpu3nKe yIeHHUECKUX MPAKTHIECKUX paboT U IEMOHCTPAIIMOHHOE 000py/I0BaHHE.
JeMoHCTpaliioHHOE 000py/I0BaHUE (POPMUPYETCSI B COOTBETCTBUU C MPHUHIIUAIIOM
MUHUMAJIBHON OCTaTOYHOCTH M 00ecrevynBaeT MOCTAHOBKY MEPEUYHCIEHHBIX B MpOrpaMMe Mo
bu3MKe KIIOYEBBIX JEMOHCTpAIUil AN UCCIENOBAHMS HM3y4aeMbIX SIBJICHHH M TPOIIECCOB,
IMIUPHUUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMCHCHHIM.
JlaboparopHoe 000pyAOBaHME ISl YUEHHYECKHX MPAaKTHUECKUX padoT ¢opMupyercs B
BUJIE TEMaTHYEeCKHX KOMILUIEKTOB M oOecreunBaeTcs B pacdyére OJHOTO KOMIUJIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThl J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX W IU(PPOBBIX MPUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BHC IIU(PPOBHIX JJAOOPATOPHIA.
OCHOBHBIMU TENIIMH U3Y4YeHHs PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:
e (dopMupoBaHHEe HWHTEpeca M CTPEMIICHHS OOYYAIONIMXCS K HAYYHOMY HW3YYCHUIO
MPUPOJIBI, PA3BUTHE UX WHTEIJIEKTYyaTIbHBIX U TBOPUYECKHX CIIOCOOHOCTEI;

® Dpa3BUTHE TMIPEICTABICHWA O HAYYHOM METOAE TIO3HAaHWS ¥ (OPMHPOBAHUE
HCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYXKAIOIINM SIBJICHUSIM;

e (opMupOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pPe3ylbTaTa W3Y4eHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTABHBIX 3aKOHOB (DU3UKH;



dbopMUpOBaHHE YMEHUI OOBSCHATH SBIICHUS C HCIIOIH30BaHHEM (DH3UYECKUX 3HAHUN U
Hay4YHBIX JI0Ka3aTEIbCTB;

dbopMupoBaHUE MPEACTABICHUN O POIM (GUMKU ISl pa3BUTHSI IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJOTHUM.

JlocTikeHnne 3TUX 1enel o0ecreyrBaeTcsl PEUIeHHEM CIEAYIOMMX 3agad B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro 00IIero 00pa3oBaHHUs:

NPHOOpPETEHUE CUCTEMBI 3HAHUKA 00 00X (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSIX, BKIIOYAs MEXaHUKY, MOJICKYISIPHYIO (DH3UKY, SJCKTPOAMHAMHKY, KBAHTOBYIO
(bUBHKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMUpOBaHHE YMEHUH TMPUMEHSITh TEOPETUYECKUE 3HAHUS I OOBSICHCHHS
busznyecKkux SBJICHUM B NPUPOJE U JIA NPUHATHS MPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOMN XKU3HU;

OCBOEHHE CIIOCOOOB pEIICHUS PA3IUYHBIX 3a/ad C SBHO 3aJlaHHOM (u3HuecKkoi
MOJICJTBIO, 33124, TIOJIPa3yMEBAOIINX CAMOCTOSTEIIEHOE CO3aHIE (PU3NICCKOU MOJICITH,
aJIEKBaTHOW YCJIOBHUSAM 3a]1a4U;

MOHMMaHUe (PU3UYECKHX OCHOB M TPUHIIUIIOB JCUCTBHUS TEXHUYECKHX YCTPOKMCTB U
TEXHOJIOTHYECKHX TPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEIY;

OBJIAJICHUEC METOJIaMU CAaMOCTOSITEIILHOTO IIAHUPOBAHUS M MPOBEICHUS (PH3UICCKIX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HUHQOpMalMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIYYSHHOTO Pe3ysbTaTa;

CO3/IaHM€ YCTIOBHM ISl pa3BUTUSI YMEHUN MPOEKTHO-UCCIEI0BATENbCKON, TBOPUECKON
JESITEIbHOCTH.

Ha w3yuenue ¢usuku (0a30BBIi YPOBEHb) Ha YpOBHE CPEIAHETO OOIIETO OO0pa30BaHHS
otBoautcs 136 yacos: B 10 kimacce — 68 yacos (2 vaca B Henenio), B 11 kinacce — 68 yacos (2 yaca
B HEJIEIIO).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUYECKUX paboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YUYHUTENb JeJaeT BHIOOp IMpOBEACHUs JTabOpaTOpPHBIX paboT H
OTIBITOB C YU4ETOM WHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTObI HAYYHOT'0 MO3HAHUS
®dusnka — Hayka o mnpupoje. Hayunsie MeToabl MO3HAHUS OKpyxaroiero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3HMYECKUX SBICHUN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI U TEOpUH. | paHUIIBI TPUMEHUMOCTH (U3HUECKUX 3aKOHOB. [[pHHIIMI COOTBETCTBHS.

Ponp u mecro ¢usuku B (HOpMHUpPOBAaHHM COBPEMEHHOH HaydyHOHl KapTUHBI MHpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHazorosble ¥ IU(PPOBBIE U3MEPUTENIBHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe naBmwkeHHe. OTHOCHUTENBHOCTh MEXaHWYECKOro mABmkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEIHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U YCKOPEHHE
MaTepUaIbHOM TOYKH, UX MPOEKIIMH HA OCHU CHCTeMbl KoopAuHaT. CloKeHHE TEepeMEIICHUN 1
CJIOKEHHE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsMOJIMHENHOe NBKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U MIEPEMEIICHHUS MaTEPHAIbHONW TOUYKH OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOIHOTO TaACHHUS.

KpuBonuneitnoe paBmwkeHue. JIB)KEHHUE MaTepHaTbHOM TOYKM TIO OKPYKHOCTH C
MOCTOSIHHOM 11O MOJIYJIFO CKOPOCTBIO. YTIIOBast CKOPOCTb, TMHENHHas ckopocTh. [lepuoa u yactora
obparenus. [lenTpocTpeMuTensHOE YCKOPEHHE.

TexHU4eCKHe YCTPOUCTBA U TPAKTUUECKOE PUMEHEHHE: CIIUIOMETD, JBUKEHUE CHAPAJIOB,
LEMHbIE U peMEHHBIC TIEPEIAYn.

Llemoncmpayuu

Mogenb cucTeMbl 0TCUETa, UILUTFOCTPAINS KHUHEMATUUYECKUX XapaKTEPUCTUK JIBUKEHUS.

[IpeoOpa3zoBanue NBMKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtoienue nxeHus Tena, OpomeHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOAHOTO MaACHHUS.

Hamnpasnenue ckopocTu npu JBUXKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenne HepaBHOMEPHOTO JIBMXKEHHUS C 1I€JIbIO ONPEJIETICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXIY YTSIMU, PONACHHBIMH TEJIOM 3a MOCJIE€10BAaTEIbHbIE
paBHBIE TIPOMEXYTKA BpPEMEHU TPU PABHOYCKOPEHHOM JBM)XCHHUH C HaYaJIbHOW CKOPOCTHIO,
PaBHOM HYITIO.

N3yuenue ABMKEHUS MIApUKA B BSI3KOU KUIKOCTH.
W3ydeHue ABMKEHUS TeJa, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[Tpunnun otHOocuTenbHOCTH ["anmies. [lepoiit 3akoH HeroToHa. IHEpunanbHbIe CUCTEMBI
OTCYETA.



Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa s
MaTepualbHOU TOUYKU. Tpernii 3akoH HbI0TOHA [UIst MaTepUANIBHBIX TOYEK.

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

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

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

[ToctynarensHoOe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

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

TexHuueckue YCTpONCTBA M MPAKTUUYECKOE NPUMEHEHUE: NOJIIMIIHUKY, JIBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NObEME U aJACHUU.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue ABM>XeHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIMX B MPYKHMHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBbl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHNE UMIyJbca Tela. 3aKOH COXpaHEeHUs UMITylbca. PeakTuBHOE ABMXKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
DHEPIHUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3HepTrUs ynpyro 1e(opMUpOBaHHON MPYKUHBIL.
[ToreHunanbHas 3Heprys Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b paOOThl HEMOTEHIMATIBHBIX CHII C
MU3MEHEHHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue v Heynpyrue CTOIKHOBEHHUS.

TexHu4eckne ycTpOMCTBA M NPAKTHYECKOE NMPHUMEHEHME: BOJAOMET, KOIEP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCOMIOTHO HEYNMPYroro yaapa € MOMOINBIO ABYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

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

Pa3nes 3. MoJsiekyasipaasi pM3MKa M1 TePMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe asuxenue. uddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS YaCTHI] BEILIECTBA.
Mopnenu cTpoeHus ra3oB, JKUIAKOCTEW U TBEPABIX TENl U 00BICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo BemectBa. [loctosHHas ABorapo.

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

Mopenp uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOpUHU
ueanpHOro rasa. AOCOJIIOTHas TemmepaTypa Kak Mepa CpeJHEel KHUHETHYECKON SHepruu
TEIJIOBOTO JABMKEHHS yacTull ra3a. [lIkama remneparyp KenbBruHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon [lanbToHa. M30mpoueccsl B H1€aJbHOM raze ¢ MOCTOSHHBIM
KOJIMUECTBOM BellecTBa. ['paduueckoe mNpeacTaBICHHE H30IPOLIECCOB: H30TEpMa, HM30X0pa,
nzo0apa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIONIME IUCKPETHOE CTPOCHHE BeliecTBa, ¢ororpaduu  MOJIEKYI
OPraHUYEeCKUX COCIUHECHUM.

OmnbiTe! 10 AU(PY3UH KUAKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogaens onbita [lITepha.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

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

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UCAIbHOTO Ira3a, H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

OmnpeneneHue Macchl BO3[yXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MepeHHil o0béma
KOMHAThI, 1aBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETPaMU COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonuHamuueckass cucteMa. BHYTpeHHsISI 3HEprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHSsS sHEprus 0lHOAaTOMHOTO
UJeanbHOro raza. Buael Teronepenaun: TeIONPOBOAHOCTh, KOHBEKLUS, U3ydeHHE. Y AeNbHas
TEII0EMKOCTB BellecTBa. KoM4yecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsstue 00 ammaGatHOM mporecce. IlepBblii 3akoH TepMoauHamukH. IIpumeHenue
NIEPBOro 3aKOHA TEPMOAMHAMUKHU K H30MpolieccaM. I'papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmonnHaMuki. HeoOpaTuMOCTh IPOIIECCOB B IPUPO/IE.

TennoBeie MamuHbL. [[pUHIUTIBL [EeHCTBUS TETTOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
TeII0BbIX MamuHax. KoadduimeHT nonesnoro aeicTBus remnopoi mamuHel. [ukn KapHo u ero
KO3 (UIIMEHT MOJIE3HOTo AEHCTBHUS. DKOJIOTHUECKHUEe TPOOIEMbI TEMJI0IHEPTeTHKH.

TexHuueckue ycTpoiicTBa M MpPaKTHYECKOE IPUMEHEHHUE: JBUTaTelb BHYTPEHHEIo
Cropanusi, OBITOBOM XOJOIUIHHHUK, KOHTUITHOHED.

Llemoncmpayuu



H3MmeHeHre BHYTpEHHEH SHEpruu Tejla MpU COBEPUICHUH pPAOOTHI: BBUIET NMPOOKH U3
OYTBUIKH TIOJ] ACUCTBUEM CKAaTOT0 BO3yXa, HarpeBaHue 3(hupa B TaTyHHOU TpyOKe MyTEM TpEeHUs
(BuaeOIeMOHCTpAIHS ).

H3meHeHne BHYTpeHHEH sHepruu (TemrepaTypbl) Tela Mpu Terionepeaaye.

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

Monenu napoBoi TypOHMHBI, IBUTATENsi BHYTPEHHETO CrOPaHUs, PEaKTUBHOTO ABUTATEIIs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Acpezammnvie cocmoanusn eeuwgecmea. Dazosvie nepexoovt

[TapooOpa3oBanue 1 KoHAeHcaus. Mcapenue u kuneHue. AOCOTIOTHAS U OTHOCUTENbHAS
BJIQKHOCTh BO3/ayxa. HacklmeHHbI map. YaenbHas TEIUIoTa mapooOpa3oBaHHs. 3aBHCUMOCTh
TEMIEPATYpPbl KUIIEHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU30TPOINUS CBOMCTB KPUCTAILIIOB.

Kunkue xpucrtamuibl. CoBpeMeHHbIE MaTepuanbl. [lnmaBieHue W KpucTalm3anus. Y aeiabHas
TeruioTa miasiaeHus. Cyonumanusi.

ypaBHeHI/Ie TEIJI0BOro OanaHca.
TexHuueckue YCTpOﬁCTBa H IPAKTUYCCKOC IIPUMCHCHHUC. THI'POMCETP H IICUXPOMETP,

KaJIOPUMCETP, TCXHOJIOTUH MOJYUCHUA COBPCMCHHBIX MATCPHUAIOB, B TOM YHUCJIC HAHOMATCPHUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenue npu noHWKEHHOM JTaBJICHUHU.

Crioco0bl U3MEpEHUs BIKHOCTH.

HabGnronenue HarpeBaHus U TUIABJICHHUS KPUCTAJUTMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenrie OTHOCUTENHHON BIAXKHOCTH BO3/TyXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Dnexkmpocmamuxa

OnekTpuzauusi Ted. OJNEeKTpUyecKud 3apsan. JlBa Bua dJIEKTPUYECKUX 3apsiOB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO 3aps/a.

B3aumopeiictBue 3apanoB. 3akoH Kymona. ToudedHslii  DJIEKTpUYECKHM  3apsi.
Onektpuueckoe nose. HanpsokéHHocTh snexkTpuueckoro mnousd. [lpuHmun cyneprno3unun
ANEKTPUYECKUX MOJeH. JINHNKM HaNPsy)KEHHOCTHU IEKTPUYECKOTO MOJIS.

PaGora cun anekrpocrarnyeckoro nois. [lorenuuan. Pasnocts norenuuanos. [IpoBonHuku
Y TUDJIEKTPUKH B DJIEKTPOCTATUUECKOM ToJI€. JIudnekTpudeckasi IpOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcarop. DIeKTpoEMKOCTh IUIOCKOIO KOHAEHCATOpa. ODHEprus
3apsAyKEHHOI0 KOHJIEHCAToPA.

TexHu4eckne yCTpoWCTBA M IMPAKTHYECKOE NPUMEHEHHUE: JIIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3alIUTa, 3a3eMJICHUE DJICKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAIBHBIH
arnmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VY CeTpoiCTBO M MPUHIHAI JEHCTBUS dJIEKTPOMETPA.

B3aumoseiicTBue Ha3IEKTPU3OBAHHbIX TEIN.

DIEKTPUYECKOE MOJIE 3apsKEHHBIX Tell.



[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DJeKTpOoCcTaTUYECKas 3alluTa.

JM5IeKTpUKU B 3JIEKTPOCTATHYECKOM II0JI€.

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

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

H3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

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

Hanpspkenue. 3akon Oma Jy1sl ydacTka Lenu.

DneKTpruecKoe COIIPOTUBIICHUE. Y aensHoe COIMPOTHBIICHUE BEIIEeCTBA.
[TocnenoBarenpHOE, MapauieibHOE, CMEIIAHHOE COSAMHEHNE ITPOBOTHUKOB.

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

DJIEKTPOABUKYILAs CHUJIa U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Juist
MOJTHOM (3aMKHYTOM) AnekTpudeckoit enu. KopoTtkoe 3amMbikaHue.

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

DneKTpuYecKuii TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M NPUMECHas MPOBOJUMOCTh IOJYIPOBOJIHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

DNIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »dJIEKTPOJMTOB. DIEKTPOJIUTHUECKAs
Juccoryanus. DIEKTPOIIN3.

DneKTpuueckuil TOK B razax. CaMOCTOSITENbHBIN U HECAMOCTOATEIbHBINA pa3psn. MomHus.
ITna3zma.

TexHU4YecKre yCTpOMCTBA U MPAKTUIECKOE MPUMEHEHHE: aMIIEPMETP, BOJIbTMETP, PEOCTaT,
UCTOYHUKMA TOKa, OJEKTPOHArpeBaTeNbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIEHUS, BAKyyMHBIH  JAHOA, TEPMUCTOPHI U  (DOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUS.

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

CwmernranHOe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3IeKTPOABMKYIIEH cuiibl. KopoTkoe 3aMblKaHHE TalbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB AJEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3yuenune cMenmaHHOTO COeTMHEHHS PE3UCTOPOB.

N3mepenue 31eKTpOoIBHXKYIIEH CUITb HICTOYHUKA TOKA U €r0 BHYTPEHHETO COIPOTUBIICHUS.

Habmronenue anekrponusa.

MexnpeameTrHblie CBSI3U



N3yuenne kypca ¢uzuku 06a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCA C YYETOM
COJICPXKATEIbHBIX MEXKIIPSIMETHBIX CBsI3ed C KypcaMd MaTeMaTHKH, OHOJIOTMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nowsimus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO ITO3HAHWSL:
SBIICHHE, Hay4HbIH (akt, rHmore3a, (u3MyecKas BeJIMYWHA, 3aKOH, TEOpHs, HAONIOJICHHE,
IKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJICIb, H3MEPCHUE.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHHH, TMHEWHAs (yHKIHS, Tapaboia, runepoora,
uX rpaduKu U CBOMCTBA, TPUTOHOMETPUYECCKHE (PYHKIIUH: CHHYC, KOCHHYC, TAHT'€HC, KOTAHTeHC,
OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPhI M WX IPOCKIMM Ha OCH KOOPJWHAT,
CIIO)KCHUE BEKTOPOB.

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

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

Teoepacghusi: BTaXXHOCTH BO3IlyXa, BETPhI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE IBMKCHUI C MCIOJIb30BAHHEM MEXAHU3MOB, YUET TPCHUS B
TEXHHUKE, MOJIIIMITHUKY, WCIIOJIb30BAHUE 3aKOHA COXPAaHCHUS HMMITyJbca B TEXHHKE (pakera,
BOJIOMET W JIpyTrue), JIBUTaTellb BHYTPEHHErO CropaHus, mapoBas TypOuWHa, OBITOBOM
XOJIOJWIIBHHUK, KOHAUIIUOHEP, TEXHOJIOTHU TIOJTYYCHUSI COBPEMEHHBIX MATepPHAaJIOB, B TOM YHCJIC
HAHOMATepUAJIOB, W  HAHOTEXHOJOTHH,  3JCKTPOCTATHUYECKAas  3alluTa,  3a3eMJICHHUC
NEKTPONIPUOOPOB, KCEPOKC, CTPYHHBI NPUHTEP, 3JICKTpOHArpeBaTeibHbIC MPHOOPHI,
3JIEKTPOOCBETUTEIILHBIC TIPUOOPBI, TAJTbBAHHUKA.

11 KJIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. InNeKmpoMacHUMHAA UHOYKUUS

[TocrositHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSHHBIX MAarHuTOB. MarHuTHoe IIOJIE.
Bekrop marauTHOM MHAYKIMY. [[pyHIMI Cynieprio3unuy MarHUTHBIX MTOJIEH. JIMHUKA MarHUTHOM
uHAyKIMY. KapTiHa TMHUI MarHUTHONW MHAYKLUHU TOJISl IOCTOSIHHBIX MAarHUTOB.

MaruutHoe moje NpoBOAHMKA ¢ TOKOM. KapTuHa nMHMHM MHIYKIUM MarHUTHOTO MOJISA
JUIMHHOTO NPSIMOIO NMPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHMKA, KAaTYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HallpaBJICHHE.

Cuna Jlopenna, e€ Moaynb W HampaBleHHE. J[BHKeHHE 3apsyKEHHOM 4YacTHIBl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabota cuibl Jlopenna.

SIBneHne HNEKTPOMArHUTHOM MHAYKIMH. [IOTOK BEKTOpa MarHUTHOW WHIYKLHH.
DIIEKTPOABMKYIIAS CHJIA UHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW HHyKunu dapanes.

BuxpeBoe anekTpuyeckoe Moisie. DIEKTPOABMKYILAS CHUJa WHAYKIUU B IPOBOJHUKE,
JBUKYIIEMCS IOCTYIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenna.

NHyKTUBHOCTD. SIBIICHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CHUJIa CAMOUHIYKIUH.

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE IOJIE.



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

Llemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHUE AJIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIuHuY MHIYKIUKA MarHUTHOTO TOJIS.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[evictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIUTA.

SIBreHne ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILIEH CUIIbI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOIO
MOTOKa.

SIBiieHME CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHne MarHuTHOTO TOJIs1 KaTYIIKH C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HAa PAMKY C TOKOM.

WccnenoBanue siBJICHUS HIEKTPOMArHUTHON WHIYKITUH.

Pa3pgean 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaHUmMHbIE KONEOAHUA

Konebarenpnass cucrema. CBoOogHBIE MexaHWUYecKHe KojeOaHus. [‘apmMoHMdYeckue
konebanus. Ilepmon, dactora, amrumryna W ¢asa konebanuid. [lpyKUHHBIH MasTHUK.
MaremaTnueckuil MasiTHUK. Y paBHEHHE rapMOHHUYECKUX KojeOanuil. [IpeBparuenue snepruu npu
rapMOHUYECKUX KOJeOaHMIX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJIEOAHUSI B HUJI€ATHHOM
Koe0aTeJIbHOM KOHType. AHAJOTUS MEXIy MEXaHWYeCKUMH U DJIEKTPOMAarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS! SHEPTUU B UICAIBHOM KOJeOaTeIbHOM
KOHTYPE.

[IpencraBiaeHue o 3aTyxaroImux KojeOaHUsAX. BbIHYXIE€HHbIE MeXaHHUECKHE KOJeOaHusl.
Pe3onanc. BeiHyX/1eHHBIE 31€KTPOMarHUTHbIE KOJeOaHus.

[TepemennbIil Tok. CUHYCOMIAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIBI TOKA U HAIPSKEHUS.

Tpancdopmarop. I[IpousBoactBo, mepegaya U NOTpeOIEHUE SIEKTPUUYECKOM HSHEPIUH.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJACTBE AeKkTpodHepruu. KymnbTypa wucnoiab3oBaHuUs
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHnueckue yCTpoiiCTBA M TPAKTHYECKOE IPUMEHEHME: JIIEKTPUYECKHI 3BOHOK,
reHEepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIepeiay.

Jlemoncmpayuu

Hccnenoanue napaMeTpoB Kosie0aTenbHOM cucTeMbl (IPYKUHHBINA UM MaTeMaTHYeCKUN
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

WccnenoBanue CBOMCTB BEIHYK/IEHHBIX KOJICOAHUH.

Hab6nronenue pezonanca.

CB00OOIHBIE AIEKTPOMArHUTHBIE KOJIEOaHMs.



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

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJIeHCaTopa.

Mogenp TMHUY 371EeKTponepeaayH.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomul

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

HccnenoBaHue NEpeMEHHOIO TOKAa B LENM U3 IOCIEJOBATEIBHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazZHuUmMHble 60JIHbL

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

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

OJEeKTPOMAarHUTHbIE BOJHBI. YCIOBHS HM3JIy4€HHUsS 3JIEKTPOMArHUTHBIX BOJH. B3anMmuas
opueHTalus BeKTopoB E, B, V B anekrpomaruuTHoi BonHe. CBONWCTBA 371€KTPOMAarHUTHBIX BOJIH:
OTpakeHHMEe, INpeJIoMJIeHHe, nojspuzauus, audpakuus, uHTeppepeHuus. CKopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[Ikana 31€KTPOMAarHUTHBIX BOJH. [IpUMeHEHHe 3JIeKTPOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHUs. Pagnonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKatoIIel Cpeibl.

TexHuueckue ycTpoiicTBa M NPAaKTUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yABTPa3ByKOBasl JMarHOCTUKAa B TEXHUKE M MEAMLUHE, pajgap, paAuONpUEMHMK, TEJIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoOCTPaHEHHUE TONIEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmonenne otpaxkeHus U IpeaoMIIeHUS] MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiu MEXaHUUECKUX BOJIH.

3BYKOBOH pE30HAHC.

HaOnronenue CBSI3M T'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJOM M YacTOTOM
Kosie0aHui.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HUE, IPEIOMIICHHE,
noJsipu3alus, Tudpakuus, MHTepdepeHus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHoe pacpoCTpaHeHHE CBETa B OHOPOIHOMN cpefie.
JIyd cBeta. ToYeUHBIN UICTOYHUK CBETA.

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

[Ipenomnenne cBera. 3aKOHBI TMPEJIOMIICHHUS CBeTa. AOCONIOTHBIM  IOKa3aTesb
npenomiieHusi. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yron MOJHOrO BHYTPEHHETO
OTpaKECHHUSI.

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



ColOuparonue W paccewBamIIuMe JIUH3BL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTUYECKasl CHJIa TOHKOM JTUH3BL. [locTpoenue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl npUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBas omnrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IeHNSI MAKCHMYMOB U MUHUMYMOB B MHTEP()EPEHIIMOHHON KapTUHE OT JIBYX CHH(pA3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

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

ITonspusanus ceera.

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

Jlemoncmpayuu

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

[TonHoe BHyTpeHHEe oTpaxeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nomisipuszanuu cBeTa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAIBHON TEOPUHM OTHOCUTEJIBLHOCTH
['paHubl NPUMEHUMOCTH KJIACCHYECKOM MeXaHWKH. [locTynarsl crienuanibHOM TEOpUH
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTHM CBETa B BakKyyMmMe, MPUHLHII
OTHOCHUTEIBHOCTH DHHIIITEHHA.
OTHOCUTENHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU M COKpAILEHUE JJTHHBI.
DHeprusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYIBCOM PEISTUBUCTCKOMN YaCTULIB. DHEPIHs MOKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmot K6aHMOBOU ONMUKU
®oronsl. ®opmyna [lnanka cBsi3u sHepruu GOTOHA C €r0 YACTOTON. DHEPTUS U UMITYIIbC
¢doroHa.
OtkpeiTue u wuccienoBanne (oroddpdexra. Ombiter A. I'. CroneroBa. 3aKoHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodpdexra. «KpacHas rpanuima» dpotodrddekra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XUMHYECKOE IEMCTBHUE CBETA.



TexHuueckue yCTpoiiCTBa M MpakTHUECKOe NpUMeHeHHe: (PoTodaemMeHT, (OTOIAATUUK,
coJTHeYHas OaTapesi, CBETOUO/I.

Llemoncmpayuu

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

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

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

BosHoBbie cBoiicTBa yacTtull. Bonuel ge bpoitns. KopnyckynsipHO-BOJIHOBOW JTyalnu3M.

CHOHTaHHOE U BBIHYKJEHHOE U3JIyYEHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(crieKTpocCKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Monuenb onbiTa Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habumronenne nuHelyaTbIX ClIEKTPOB U3IIYUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Hab6mronenue nuHeiyaToro crexkrpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTHI, TI0KA3bIBAIOILIKE CI0KHOCTh CTPOEHUS siipa. OTKpbITHE PAJUOAKTUBHOCTH.
OmneiTel Pesepdopna nmo onpeneneHnio coctaBa paauoakTUBHOTO u3nydeHus. CBoicTBa anbda-,
Oera-, raMMa-u3nydeHus. BiusHue panoakTUBHOCTU Ha JKHUBbIE OPTaHU3MBI.

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

Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['amma-usnyueHue. 3akoH
PaAMOaKTUBHOIO pacmaja.

DOHeprus CBS3U HYKJIOHOB B sifpe. S nepHble cuibl. Jle@ekT macchl sipa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

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

OnemMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Metobl HaOMIOIEHNS U PETUCTPALIMH HIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaIbHbIE B3auMoelcTBusA. EquHCTBO (hr3nyeckoil KapTHHBI MUpa.

TexHUYECKHE YCTpPOWCTBA M MPAKTHUECKOE NMPUMEHEHHWE: J03UMETp, kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLUX YACTHII.

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

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M aCTPOPU3UKH
Oranel pa3BuTus actpoHoMuH. [IpukinagHoe 1 MUPOBO33pPEHUECKOE 3HAUEHUE ACTPOHOMHUH.



Bup 3Bé3anoro Heba. Co3Besaus, spkue 3BE3/bl, IUTAHETHI, UX BUIAUMOE JABHKCHHE.

ConneuHas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprunm ConHua u 3BE31. 3BE3ABI, HX
OCHOBHBIE XapaKTEePUCTHKU. JlMarpaMmma «CIeKTpajlbHbIN KI1acC — CBETUMOCTbY. 3BE3/1bI INIABHOM
IIOCJIEI0BATEIBHOCTU.  3aBUCUMOCTb ~ «Macca — CBETUMOCTb» JUld  3BE34  IJIABHOM
nocjea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
IIPOUCXOXKAECHNUN U 3BotoLuu CoslHLA U 3BE3]1. DTalnbl )KU3HU 3BE3 L.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenue u aBukenne Connua B ['amaktuke. Tumel
rajakTuk. Panuoranaktuku v kBasapsl. YEpHbIe ABIPHI B Apax rajJakTHK.

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

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepewménnsie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumonenns HeBOOPYKEHHBIM IJ1a30M C MCIOJb30BAHUEM KOMIIBIOTEPHBIX MMPUIIOKEHUN
JUIsL OIIpEJeNICHUs MOJI0KEHHsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/1Us
CeBepHOro nostymapus u sipkue 3BE3/bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [lyTu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOIMYECKOW, COLMAIbHOM U
3THUYECKON chepax NesiTeIbHOCTH YeI0BEKa, POJib U MECTO (PU3UKHU U ACTPOHOMHHU B COBPEMEHHOM
HAYYHOH KapTHHE MHpa, poib (U3HYECKOH Teopuu B (OPMHUPOBAHUHM MPEICTABICHUN O
(du3nyecKkoil KapTUHE MUpa, MECTO (PU3NYECKON KapTHUHBI MHpa B OOLIEM pSAY COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPE/ICTaBICHUI 0 pUpoIe.

MexnpeaMeTHbie CBSI3H

N3yuenune kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyliecTBisieTcss ¢ Y4ETOM
COJIEpKaTeNIbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMM MaTeMaTUKH, OWOJIOTUH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbId (akT, runores3a, (pu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHHUH, TPUTOHOMETpUYecKHe (YHKLIHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUTIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
IpU3HAKU TI0J100US TPEYTOJIbHUKOB, ONPE/IEIIEHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeus: snexrpuueckue sIBIEHUS B )KUBOM pUpoe, KojeOaTeabHble TBUKEHUS B )KUBOM
IIPUPOJIE, ONITUYECKUE SIBJIICHUS B KUBOU IPUPOAE, ACUCTBUE PalUallMU HA )KUBbIE OPTaHU3MBI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYN, KpUCTAJNIMYecKas CTPYKTypa TBEPIBIX Tel,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MAarHUTHBIX Py, (oTochEMKa 3eMHON
MOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.

Texnonozusi: TUHUU 3JIEKTpOIEpead, TeHEPaTop MEPEMEHHOI0 TOKa, 3JIEKTPOBUTATENb,
WHAYKIIMOHHAs Te4yb, pajnap, paJuoNpuUEMHUK, TEIeBU30p, aHTeHHa, TenedoH, CBU-neus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJIHEYHas OaTapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHUs yueOHOro mpeamera «Du3MKa» JOJDKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3ULMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXIeHUM, COOTBETCTBYIOILMX TPAIULHOHHBIM IIEHHOCTAM pPOCCHICKOro  oOIiecTBa,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM MNO3MLMU  OOydarolmlerocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B HHTEpECax TIPa)KAaHCKOTO OOILIECTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

yYMEHHE B3aUMOJICHCTBOBaTh C COLMAJIbHBIMH HMHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHHTapPHOH W BOJIOHTEPCKOM IEATEILHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb POCCUNCKOM Ipax1TaHCKON UAEHTHYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM POCCHHCKHX
yU€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIMIO ¥ TPUHUMATh OCO3HAHHBIE PEIICHNUs, OPUECHTUPYSICH Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATEIBHOCTH YUEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

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

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K Pa3InYHbIM chepaM npodeccHoHaIbHOM 1A TeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (QU3MKOM M TEXHUKOW, YMEHHE COBEpIlIaTh OCO3HAHHBIM BbIOOp Oyayuieil mpodeccun u
peanr30BBIBAaTh COOCTBEHHBIC KU3HEHHBIC TIJIaHEI,

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

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

C(OPMHUPOBAHHOCTh HKOJIOTHYECKOW KYJIBTYpBl, OCO3HaHHE TJO0AILHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;



MJIAHUPOBAHUE U OCYIIECTBIICHUE IEUCTBUM B OKPYXKAIOIIEH Cpeie Ha OCHOBE 3HAHUS LIEJIei
YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

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

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B IpoIecce M3YYeHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M HUCCIIEI0BATENIBCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
Ba3oBble Jiornueckue 1eicTBHA:

CaMOCTOSITENILHO (POPMYJITHMPOBAaTh M aKTyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeEeNATh UEIU ACSTEIIbHOCTH, 33/1aBaTh MAPAMETPhl U KPUTEPUU UX TOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUECKUX SIBIICHUSX;

pa3pabarTbeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB LEISM,
OLICHUBATh PUCKH IOCIIEACTBUH ACSITEIbHOCTH;

KOOPJMHUPOBATh U BBIIONHATH PA0OTy B YCIOBUAX PEAIbHOr0, BHUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX MPoOIIeM.

ba3zoBbie ucciieqoBaTe/bCKHeE 1eHCTBUSA

BIIAJICTh HAYYHOH TEPMHHOJOTHUEH, KIIFOUEBBIMH TMOHATUSIMH M METOJaMU (HU3UUIECKOMN
HAyKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITENHbHOCTH B 00JacTd
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
(U3UYECKOTO COJIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METOOB MIO3HAHUS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH TIO TOJYYCHHIO HOBOTO 3HAHMs, €r0 HMHTEPIIpETaIluH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CHUTYAIHSIX, B TOM YHCIIE MPU CO3/IaHUU
yueOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh TPUYMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJIM3UPOBAaTh 3aJady, BbBIJBUTATh
TUTIOTE3Y €€ PEIIeHHs], HAXOAUTh apTYMEHTHI JIJI JJ0OKA3aTelIbCTBa CBOUX YTBEPIKIACHUH, 3a7aBaTh
napameTpbl U KpUTEPUU PEILLICHNUS;

aHAJIM3UPOBATH MOJIYYEHHBIE B XO/I€ PELICHUS 3a/1a4 Pe3yJIbTaThl, KPUTHUYECKH OLIEHUBATh
WX JIOCTOBEPHOCTD, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BaTEIBLHOM JCSITEIIBHOCTH, B TOM
qrclie TIPU U3YYCeHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT,

YMETh IEPEHOCUTH 3HAHUSA 110 (PU3HUKE B MPAKTUUECKYIO 00JIACTh )KU3HEICATETbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTb OPUTMHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a]1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.



PatGora ¢ undopmaunmeii:

BJIaACTb HABLIKAMHU IMOJIYYCHHA I/IH(I)OpMaI_II/II/I (I)I/I3I/I‘-IGCKOFO COACPIKaHUA U3 MCTOYHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(bOpMaI_[I/IOHHBIX U KOMMYHUKAIMOHHBIX TEXHOJIOTUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJa4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPXKAHHUS B Pa3IU4YHBIX QopMmaTax ¢ y4ETOM
Ha3HauYeHUs HHPOPMALIUH U 1IeTICBON ayTMTOPHH, BEIOUPAst ONTHMAIbHYIO (hOpMY MpEICTaBICHUS
U BU3YaJIU3allHiH.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe 1eHCTBHUSA:

OCYILIECTBIIATh OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOH J€ATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallui U CMATYaTh KOH(IUKTBI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPENCTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

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

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JICHCTBHS 110 €€ JOCTHKEHHIO: COCTABIIATH IUIaH JEHCTBUN, PACIIPEAEIIAT POJIA C YYETOM MHEHUI
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE IPOEKTHI, OLICHWBATh WJIEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYMMOCTH;

OCYILIECTBIATH IIO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMUHBIX CHUTyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEeHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYILECTBISTh MO3HABATENIBbHYIO JESITENBHOCTh B 00NMacTu (PU3UMKU U
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 331a4H;
CaMOCTOATENIBHO COCTABJIATH IUIAH PEUICHUS] PACUETHBIX M KAYECTBEHHBIX 3aj]lad, IUIaH
BBITIOJTHEHHSI TMPAKTUYeCKOo paboThl C€ Y4ETOM UMEIONIMXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEN U MPEANIOYTEHN;
JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;
pacHIMpSTh paMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUIH;
JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
peLIeHHE;
OIICHUBATDH MPUOOPETEHHBIN OIIBIT;
Croco0CTBOBATh (DOPMUPOBAHUIO U TIPOSBICHUIO SPYIUIIUHA B 00J1aCTH (PU3HKH, TTOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTE/JIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3Y/IbTATOB LENISM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IMPUHUMATD PEIICHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

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

NPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B mporecce OCTHX EHMS TUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MTPOrPaMMBI 110 (PU3UKE IS
YPOBHSI CpeAHero oOuiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
WHTEJJIEKT, MPEANoaraonuil chopMUpOBaHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIET0 CIIOCOOHOCTh TOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHHUSL, BKIIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJIEHUE, CIIOCOOHOCTD aalTUPOBATHCS K IMOLMOHATLHBIM U3MEHEHUSIM U MIPOSBIIATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAllMM, BKJIIOYAIOIIEH CTPEMJIEHHWE K JOCTM)KEHUIO LEJId U YCHexy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHE JE€HCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMUMATh SMOIMOHAIBHOE COCTOSHHUE APYTUX,
YUUTBIBaTh €ro MPH OCYILECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHIO U COIIEPEKNBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIIEHUS C JPYTUMU
JOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3pemiaTh KOHMIUKTHI.

INMPEAMETHBIE PE3YJIBTATHBI

K xonny oOyuenus B 10 kJjacce npeaMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHMpA, B PA3BUTHH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHH, B IPAKTUYECKOMH
JNeITeILHOCTH JIFOIEH;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, MHEepIHalbHas cucTeMa oTcuéra, aOCOTIOTHO TBEPJOE TEJIO, MACANbHBIM Tra3, MoJenu
CTPOEHHS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUEUHBIA AJIEKTPUUYECKUI 3apsii IPHU peIIeHUun
dbu3nYecKux 3a1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE NpPSIMOJIMHEHHOE MABM)XKEHHE, CBOOOJHOE NaJeHHUE Te,
JIBIDKEHHE 10 OKPY)KHOCTH, HHEPITUS, B3auMoiecTBHE Tel, Tu(dy3us, OpOyHOBCKOE JIBIKECHHE,
CTPOEHHUE XUAKOCTEH U TBEPABIX TeJ, U3MEHEHUE 00BbEMaA Tell U HarpeBaHUU (OXJIAXKACHUH),
TEIUIOBOE PAaBHOBECUE, HCIApEHUE, KOHACHCALUs, IUIABJIECHUE, KPUCTAJUIM3ALMs, KUIICHHE,
BJIQXKHOCTH BO3/1yXa, OBBIIIEHHE JaBJICHUS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM COCY/IE, CBS3b
MEXJy MapamMeTpaMu COCTOSIHMS Tra3a B H30Ipoleccax, JEKTpU3alus Tej, B3auMOJeiCTBHE
3aps/0B;



OINKCBIBATH MEXAaHUYECKOE JBUKECHUE, UCIONB3Ys (PU3NYECKHE BEIMUYUHBI: KOOPAMHATA,
yTh, MEpEeMEeLIeHne, CKOPOCTh, YCKOPEHHE, Macca Tella, Cujla, UMIYJIbC Tela, KMHETHYeCKas
SHEprus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOULIHOCTH;, MpHU
OINKCAaHUM MPABUIIBHO TPAKTOBATh (PU3NYECKUI CMBICI UCIIOIb3YEMbIX BEJIMUNH, UX 0003HAYEHHUS
U €IUHMIIBI, HAXOAUTh (POPMyYJIbI, CBS3BIBAIOLIME JAHHYIO (PU3MUECKYIO BEJIMYUHY C IPYTUMHU
BEJIIMYMHAMU;

ONHKCBHIBATh W3YyUYCHHBIC TEIUIOBBIC CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIIONb3YS
(du3nyeckue BEJMYMHBL: JIaBIEHUE Ta3za, TEMIlepaTypa, CpeIHsAs KHHETHUYecKas SHeprus
XA0THYECKOT0 JBW)KEHUSI MOJIEKYJ, CpEIHEKBaJpaTHUHasi CKOPOCTb MOJIEKYJ, KOJMYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KO3(pQUIHMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JIBUTATEIIS; TP OTMIMCAHUH MPABHIBHO TPAKTOBATh (PU3MUYECKHUI CMBICI HCIIOJIb3YEMbIX BETUYHMH,
ux OOO3HAYEHMsS U E€IUHMLBI, HAXOOUTHh (OPMYJbI, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMH BEJIMUMHAM;

OIKCHIBATh M3YYEHHBIC JJCKTPUYECKHE CBOMCTBA BEIIECTBA M DJICKTPUUYECCKHE SIBICHUS
(mpouiecchl), UCHOIB3YST (PU3NYECKUE BEIWYUHBL: AIEKTPUUYECKUI 3aps]l, JIEKTPUUYECKOE MOJIE,
HanpsOKEHHOCTh  I0JI, MOTEHIMAJ, Pa3HOCTh IOTEHLUAIOB; MpPU ONUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUIH CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX OO0O03HAUEHUS M EIUHULIBL
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEJTHUYNHAMU;

aHATM3UPOBaTh (PU3MUYECKUE MPOIECCHl W SIBICHUS, MCIONB3YS (DU3MUECKHE 3aKOHBI U
NPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM PHEpPIuu, 3aKOH COXPaHEHUS MMITYJIbCa, IPUHIUI CYNEpIO3ULMU CHJI, TPUHLIUI
PaBHOIIPAaBHS MHEPIHAIBHBIX CUCTEM OTCUETA, MOJEKYIISIPHO-KHHETUIECKYIO TEOPUIO CTPOSHUS
BEIIIECTBA, T'a30BbIC 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIIOBOTO BHKCHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIlepaTypoi, MepBblil 3aKOH TEPMOJUHAMUKM, 3aKOH COXPaHEHUS
3JIEKTPUUECKOTO 3aps/a, 3aKkoH KyoHa, mpy 3TOM pa3ianyaTh CIIOBECHYIO (POPMYIHPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOe BbIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI IEHCTBHS MAaIIWH, IPUOOPOB U TEXHHUYECKUX YCTPOICTB;
pas3nnyarh yciaoBUsA UX O€30MaCHOTO MCIIOIb30BaHMs B TOBCETHEBHOM JKU3HU;

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTIOIF30BAaHUEM  TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (OPMYITHPOBATH
npoOeMy/3anady U TUIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py10BaHUs, MPOBOAUTH OIBIT U POPMYJIUPOBATH BHIBOJIBI;

OCYILECTBIIATh MpPSIMBbIE W KOCBEHHBbIE H3MEPEHUs (QHU3UUECKUX BEJIWYMH, INPH ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] W HWCIOJIb30BATh HM3BECTHBIE METOIBI OIEHKH
MIOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0OBATh 3aBUCUMOCTH MEXy (PM3NYECKMMHU BEJIMYMHAMU C UCIIOJIb30BAaHUEM IPSIMBIX
U3MEPEHUl, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATH pe3yJbTaThl MOIYy4YE€HHOMN
3aBUCUMOCTH (DM3MYECKHUX BEITMYMH B BUIE TAOIHII ¥ Tpa)uKOB, JeTIaTh BEIBOBI 110 PE3yIbTaTaM
HCCJIEJIOBAHMUSI,

coOmoiaTh MpaBuia 0€30MacHOro Tpyda MpU MPOBEIEHUH HCCIEAOBAaHUI B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-HUCCIENI0BATEIbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHNUS;

pemarh pacy€THBIE 3aJaud C SIBHO 3aJaHHOW (PU3MUYECKOW MOJENbI0, WCIIONIB3Ys
¢u3nueckre 3aKOHbI M MPUHIUIIBI, HA OCHOBE aHaJN3a YCIOBHS 3a7aydl BEIOUPATh (PU3HUECKYIO
MO/JIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
MIPOBOJIUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJyYSCHHOTO 3HaUeHHsI (PU3MUeCcKON BEIIMIHHEI,



peliaTh KayecTBEHHbIE 3aJjaud: BBICTPAWBATh JIOTMUECKU HEMPOTUBOPEUHBYIO LIETIOUKY
paccyXIeHUl ¢ OOPOi Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHHUS;

UCTIOJIb30BAaTh MPU pEIIeHUH y4eOHBIX 33]]a4 COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUT
JUISL TIOMCKA, CTPYKTYpUPOBaHUsS, HHTEPIPETallMd U TMpPEJCTaBiICHHUs y4eOHOW U HaydHO-
MOMYJSIPHOM MH(pOPMAIIUH, TOTYYSHHON U3 Pa3IMYHBIX HICTOYHUKOB, KpUTUYECKU aHAIU3UPOBATh
MOJTy4aeMyr0 HHPOPMAIIHIO;

NPUBOAUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

HCIOJIb30BaTh TEOPETUYECKHE 3HAHUS 110 (PU3UKE B MOBCEAHEBHOMN KU3HU JIsl OOeCTIeUeHUs
0€e301acHOCTH MpU O0paIIeHUH ¢ TPUOOPAMHU U TEXHUUYECKUMHU yCTPOHUCTBAMU, Uil COXPaHEHUS
3JI0pOBBSI U COOJIFOJICHHUSI HOPM SKOJIOTHYECKOT0 TIOBEICHUS B OKPY KAroIei cpejie;

paboTaTh B IpyIIIE C BHIIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIeH, IUIAaHUPOBATh paboTy
IpYONbl, palMOHaIbHO pacHpeneNsiTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJApPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ] KaXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpUBAaEMON TPOOIIEMBI.

K xonny oOyuenusi B 11 kjacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JTOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPHPOBATh HA MPUMEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KapTUHBI MHUPA, B PAa3BUTHM COBPEMEHHOM TEXHUKM M TE€XHOJIOTHH, B IIPAKTUYECKOH
JEeSTENIbHOCTH JIFOJIEH, 1IeJI0OCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

VUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3UUECKUX MOJAENe: TOYeUHBIN
AIIEKTPUYECKUH 3apsi, JIyd CBETa, TOUEUHBIN HCTOUHUK CBETA, siIepHasi MOJI€Ib aTOMA, HYKJIOHHAs
MO/JI€JIb ATOMHOTO sJipa P peLIeHUH (PU3NUECKUX 3ajay;

pacrno3HaBaTh (pU3MUecKHe sBIEHUS (MpoIecChl) U OOBSCHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN U KBAaHTOBOHM (DU3HMKU: SJEKTpUYECKasi MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKa, B3aUMOJEHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHas
UHAYKINS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBHXKYLIUICS 3apaf,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejgomieHue, uHTepdepeHuus, audpakuus W HOJApHU3allus CBeTa, MIHUCIEpPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

OIUCBIBATh M3YYEHHBIE CBOIMCTBA BeIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHE,
AIIEKTPUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEI) M AJIEKTPOMAarHUTHbBIE SBJIECHUS (IIPOILECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsii, CUIa TOKa, DJIEKTPUUECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOABMKYIIAs CUIA,
paboTa Toka, MHIYKIMS MarHUTHOro Mouisi, cwia Amnepa, cuia JlopeHa, MHIYKTHBHOCTb
KaTyUIKH, SHEPrHs 3JIEKTPUUYECKOI0 M MAarHUTHOIO TOJeW, MepHoA W 4yacToTa KoseOaHud B
Kos1e0aTeIbHOM KOHTYpE, 3apsj U Cujia TOKa B MPOIECCe TAPMOHMYECKUX AJIEKTPOMAarHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHE M ONTHYECKas CHUJla JIMH3bI, IPU OINUCAHUM MPaBUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIMYMH, WX O0003HAu€HUs W EAMHHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCHIBATh M3yYCHHBbIE KBAHTOBBIE SBJICHHUS U MPOLECCHI, HCIONB3Ys (U3HUECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, DHEPrus U
UMIynbe (OTOHA, MEpPHOJ IMoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX siep, HpPU ONMUCAHUU
NPaBUIBHO TPAKTOBaTh (PU3UYECKUN CMBICT MCIIOJIB3YEMbIX BEJIMYMH, WX OOO3HAYCHHS H



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

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3YS (DU3MUECKHE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TIOCJENOBAaTEIbHOIO U IMAPAIICIBHOIO COEIMHEHUS
NPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH 3JEKTPOMAarHUTHOM HMHAYKIUH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHbl OTPa)KEHUs CBETA, 3aKOHBI IPEJIOMJICHUS
CBeTa, ypaBHEeHUE DUHIITEWHA Tt OoTOdPdEeKTa, 3aKOH COXPAHSHHS YJHEPTHH, 3aKOH COXPAHCHUS
UMITYJIbCA, 3aKOH COXPaHEHUs AJIEKTPUYECKOro 3apsa, 3aKOH COXPaHEHHUS MAacCOBOIO 4YHCIIa,
noctynatel bopa, 3akoH paguMOaKTHBHOTO pacmajaa, MpU OSTOM pa3inyaTh CJIOBECHYIO
(GOpMyIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHE M YCJIOBHs (TpaHHIbI, 00JacTH)
MIPUMEHUMOCTH;

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

CTPOUTH U OIUCHIBATH N300paKEHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBITOJIHATh OKCIEPUMEHTHI IO HWCCIIEAOBAHHUIO (DU3MUYECKUX SBJICHUH M TPOIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX M KOCBEHHBIX HW3MEpPEHHil: mpu dSToM  (HopMyIHpoBaTh
npobiieMy/3aauy U TUIIOTE3y y4eOHOr0 IKCIIEPUMEHTa, COOUPATh YCTAHOBKY U3 MPEATIOKEHHOTO
000py10BaHus, IPOBOJAUTH ONBIT U (POPMYIHPOBATH BBIBOJBL;

OCYIIECTBIISIT TpPSIMBIE W KOCBEHHBIE H3MEpPEHHS (U3UYECKUX BEIWYHH, IMPH STOM
BbIOUpATh ONTUMANbHBIN CIOCO0 W3MEPEHUS M HCIONb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOTPENIHOCTEeNH U3MEPEHHUIA;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYHMH C MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUI:
IpU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (PUKCHpPOBAaTh PE3yJbTaThbl MOJTYYEHHON 3aBUCUMOCTU
buznyecKkux BENWYMH B BHAE TaOMUIl M TrpaduKoB, JeiaTh BBIBOABI MO pe3yiabTaTam
UCCJICJIOBAHMUS,

coOnrofarh mnpaBuia O€30MacCHOrO TpyAa MPU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOro0 OSKCIIEPUMEHTA, Y4EeOHO-UCCIIEOBATENLCKOM M MPOEKTHOM JEeATEIbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOT0 000PYAOBaHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIOJIb3Ys
¢duznyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4 BHIOUpATh (PU3MUECKYIO
MOJieb, BBIACNATh (U3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIMMBbIE s €€ peleHus,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUEeCcKOi BEIMUHHBI,

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEUYMBYIO LEMOUYKY
paccyXJIeHH ¢ OMOpoi Ha U3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UYECKHUE SBIICHNUS,

MCIIOJIb30BAaTh NPH PEIICHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTUN
JUISL TIOUCKA, CTPYKTYpUPOBaHUWs, HWHTEPIPETallid U TPEJCTaBICHUsS Yy4eOHOW U Hay4dHO-
MOMYJSIPHOM MH(GOPMAIUH, TOTYYEHHON U3 PA3IMYHBIX UCTOYHUKOB, KpUTHUECKH aHATTU3UPOBATh
MOJTy4aeMyto HHPOPMAIHIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHA UX 0€30M1acCHOTO MCII0JIb30BAaHMS B TOBCEJHEBHOM JKU3HU;

MPUBOJUTH MPUMEPHI BKJIA/Ia POCCHICKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS 10 (U3UKE B MOBCEAHEBHOM KU3HU JIsl OOeCTieueHus
0€301acHOCTH MpH OOpALIEHUH ¢ IPUOOPaMHU U TEXHUUYECKUMHU YCTPOHCTBAMH, /Ui COXPaHEHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM KOJIOTMYECKOT0 TIOBEACHUS B OKpYXKaroIlei cpejie;



paboTaTh B TpyIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX pOJIeH, TUIAaHUPOBATh paboTy
TPYNIbI, palMOHAIBHO paclpeneniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JICATEIBHOCTH B
HECTaHJAPTHBIX CUTYalMUsIX, aJIeKBATHO OLIEHMBATh BKJIAJ Ka)J0I'0 U3 YYAaCTHUKOB IpYIIbI B
peleHre paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrposbnsie  IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
Paznean 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 2 brbmmorexa LIOK
' AAbL HAYH https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Pa3znen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmmorexa LIOK
' © https://m.edso0.ru/7f41bf72
bubmmoreka IIOK
2.2 7
Aluaiica https://m.edsoo.ru/7f41bf72
bub OK
2.3 3aKOHBI COXPAHEHHUS B MEXaHHUKE 6 1 1 hgpi?;;ﬁ;iilru 17541072
Hroro no pa3zneny 18
Paznen 3. MOJIEKYJIAIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmmorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2 1 1
3 OCHOBEI TEPMOZHHAMIIKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 5 bubmuotexa [JOK

@da30BbIE TIEPEXOBI

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



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

Hroro no pazaeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubnunorexa LIOK
4.1 1
UeKTpocTaTHica 0 https://m.edsoo.ru/7f41bf72
[TocTosHHBIN 25IeKTpUYECKU TOK. TOKH bubnuorexa [IOK
4.2 12
B Pa3JIMYHBIX Cpeax https://m.edsoo.ru/7f41bf72
Uroro no pazueny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

11 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThbI
pecypcsbl
Pazpen 1. JIEKTPOINHAMUKA
MaruuTtHoe nojie. DJeKTpOMarHUTHasI bubnnorexa [JOK
11 11 1 3
WHTyKIUS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoseGaHus https://m.edsoo.ru/7f41c97c
99 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nmoreka [JOK
2.3 0] 10 3
frriKa https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 24
Pa3znen 3. OCHOBBI CIIEITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBBI CIENUATTBHON TEOpUH 4 1 bubnuorexa [JOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTbI KBAHTOBOU ONTUKH 6 Bu6miorexa LIOK

https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

bubmuorexa [JOK

4.2 4
Crpoenue aroma https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4. A
3 TOMHOE S7JPO 5 https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEHTHI aCTPOHOMUU U acTpOPU3UKU 7 bubmmorexa LIOK
' P P https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6. OBOBIIAIOLIEE IOBTOPEHUE
bu6mmoreka [IOK
| 4
0 Obobmaroriee noBTopetite https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

INOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bcer
0 e padoThl

KoHTpoJibHBI

IIpakTuyeckn
e padoTsl

Jlara
H3y4YeHH
|

JIeKTPOHHBbIE LU (POoBbIE 00pa3oBaTebHbIE
pecypcsl

®dusuka — Hayka o
npupoje. Hayunsie
METO/BbI TIO3HAHMS
OKPY’KaroILEro
Mupa

bubamnorexa I{OK https://m.edsoo.ru/ff0c32e2

Ponb u mecto
¢buznku B
(dhopMUpOBaHUH
COBPEMEHHOM
Hay4YHOH KapTUHBI
MHpa, B
MIPAaKTUYECKOU
JESATEIBHOCTH
monen
Mexanunyeckoe
JBUKECHHUE.
OTHOCUTENBHOCTH
MEXaHUUYECKOT O
JIBUKEHHUSL.
[Tepemenienue,
CKOpOCTb,
YCKOpEeHHe

bubmmoreka [{OK https://m.edsoo.ru/ff0c33e6

bubaunorexa I{OK https://m.edsoo.ru/ff0c3508



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508

PaBHOMepHOE
MPAMOJIMHEHHOE
JIBUKCHHE

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

PaBHOYyCKOpEHHOE
IIPSIMOJIMHEMHOE
JBUYKEHUE

bubaunoreka [{OK https://m.edsoo.ru/ff0c372e

CBobogHoe
rajicHue.
Yckopenue
CBOOOTHOTO
aIcHUs

bubmmoteka [{TOK https://m.edsoo.ru/ff0c39cc

Kpuonuneiinoe
JIBUYKEHUE.
JBr>xeHue
MaTepHalbHOU
TOYKH T10
OKPY>KHOCTH

bubmmoreka [{OK https://m.edsoo.ru/ff0c3ada

Macca tena. Cuia.
[TpunIMI

CYIEPHO3UILIMU CUII.

Bropoii 3akoH
Herorona nis
MaTepHalbHOU
TOYKHU

bubmmoreka [{OK https://m.edsoo.ru/ff0c3be8

Tpernii 3akoH
Hrrotrona g
MaTepHAIbHBIX
TOUEK

Bbubaunorexa I{OK https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

10

11

3aKOH BCEMUPHOTO
taroteHus. Cuna
TsbkecTu. [lepBas
KOCMUYecKas
CKOPOCTh

Cuna ynpyrocru.

3axoH ['yka. Bec
Tena

bubanoreka IIOK https://m.edsoo.ru/ff0c3d00

bubmmoreka [TOK https://m.edsoo.ru/ff0c3el8

12

Cuna tpeHus.
Koaddumment
Tpenus. Cuiia
COIPOTHUBIICHUS IPU
JBMKCHUH TEJIa B
KHJIKOCTH WU Taze

bu6mmoreka [IOK https://m.edsoo.ru/ffOc3f76

13

[TocrynarenbHOE 1
BpanaTeIbHOe
JIBHKCHHUE
a0COJIFOTHO
TBEPIOTO TeA.
MoOMEHT CHUIIBI.
IInedo cumikl.
Vcenosns
paBHOBECHsI
TBEPAOIO Tena

bubmmoreka [TOK https://m.edsoo.ru/ff0c41a6

14

Nmnynse
MaTepHalbHOU
TOYKH, CUCTEMBI
MaTEepUaIbHBIX
Touek. Mmmymnse

bubmmoreka [{OK https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

15

16

CHJIBL. 3aKOH
COXpaHEHUS
UMIYJIbCa.
PeaktuBHOEC
JIBIDKCHHE
[TpunImn
OTHOCUTEIBHOCTH
T'anunes.
HNuepunanvHbie
CHCTEMEBI OTCUETA.
[TepBblii 3aK0H
Hrrotona

PaboTa 1 MOIIIHOCTH
CHJIBL.
Kunernueckas
SHEPTHUs
MaTepuanbHON
touku. Teopema 06
H3MCHEHUU
KHHETUYECKON
SHEPTUU

bubmmoreka [TOK https://m.edsoo.ru/ff0c3be8

bubmmoreka [{OK https://m.edsoo.ru/ff0c4502

17

ITorenmmanpHas
SHEPrus.
ITorenmmanpHas
SHEprus ynpyro
nepopMrupoBaHHON
MPY>KUHBI.
ITorennuanpHas
SHEprus Teia

bubaunoreka I{OK https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

BOJIU3U
MMOBEPXHOCTH 3eMIIH

18

ITorennuanbpHbIC U
HEIOTEHIUAJIbHBIE
cribl. CBS3b
paboThI
HEITOTEHIIMATBLHBIX
CHJI C U3MECHEHHEM
MEXaHUYeCKOH
SHEPrUU CUCTEMBI
TeN. 3aKOH
COXpaHEHUs
MEXaHUIEeCKOH
SHEPTUH

bu6mmoreka [IOK https://m.edsoo.ru/ff0c478c

19

20

JlaGopaTopHas
paborta
«HccnenoBanue
CBSI3U PAOOTHI CUITBI
C U3MEHEHHEM
MEXaHUYECKOU
SHEPTUM Teja Ha
npumMepe
pacTsKeHUs
PE3UHOBOTO JKT'yTay

KonTponbHas
pabota o Teme
«Kunemaruka.
Jlunamuka. 3aKOHbI

https://resh.edu.ru/subject/lesson/4721/start/4747
2/

bubaunorexa I{OK https://m.edsoo.ru/ff0c4b74



https://m.edsoo.ru/ff0c478c
https://resh.edu.ru/subject/lesson/4721/start/47472/
https://resh.edu.ru/subject/lesson/4721/start/47472/
https://m.edsoo.ru/ff0c4b74

COXpAaHEHUS B
MEXAHUKE

21

22

AHnanu3
KOHTPOJIBHOU
pabotel. OCHOBHBIE
I10JIOKEHHUS
MOJIEKYJIIPHO-
KMHETUYECKOMN
TEOPHH.
bpoyHnosckoe
JIBUYKEHUE.

Huddy3us

Xapakrep
JIBUKEHUS U
B3aUMOJIEVCTBHUS
YacCTHII BEUIECTBA.
Monaenu cTpoeHus
ra3oB, JKHIKOCTEH 1
TBEPABIX TN

bubmmoreka [TOK https://m.edsoo.ru/ff0c4dc2

https://resh.edu.ru/subject/lesson/3731/start/4785
8/

23

Macca monexya.
Komuuectro
BEIIECTBA.
ITocTostHaAs
ABorazipo

https://resh.edu.ru/subject/lesson/4722/start/4780
0/

24

TemoBoe
paBHOBECHE.
Temneparypa u e€
n3Mepenue. [kana

https://resh.edu.ru/subject/lesson/5898/start/1546
2/



https://m.edsoo.ru/ff0c4dc2
https://resh.edu.ru/subject/lesson/3731/start/47858/
https://resh.edu.ru/subject/lesson/3731/start/47858/
https://resh.edu.ru/subject/lesson/4722/start/47800/
https://resh.edu.ru/subject/lesson/4722/start/47800/
https://resh.edu.ru/subject/lesson/5898/start/15462/
https://resh.edu.ru/subject/lesson/5898/start/15462/

TeMIiepaTyp
Henscns

25

26

Wneanbueiii ra3 B
MKT. OcHoBHOE
ypaBHeHue MKT

AOcoroTHas
TeMIeparypa Kak
Mepa cpeliHen
KHHETHYCCKOM
SHEPTUH JIBHXKCHHS
MOJICKYIL.
YpaBHeHue
MenneneeBa-
Knaneiipona

bubarnorexa I{OK https://m.edsoo.ru/ffOc4fde

bubmmoreka [{OK https://m.edsoo.ru/ffOc511e

27

3akoH JlampTOHA.
T"azoBEIE 3aKOHEI

https://resh.edu.ru/subject/lesson/6292/start/3255
54/

28

JlaGopaTopHas
paborta
«HccnenoBanne
3aBHCUMOCTH
MEXITY
napameTpamu
COCTOSIHUS
Pa3pexeHHOT0 ra3za

https://resh.edu.ru/subject/lesson/6292/start/3255
54/

29

H3onporieccer B
U7CaTbHOM Tra3e u
ux rpapudeckoe
npeaACTaBJICHUC

Bbubaunoreka I{OK https://m.edsoo.ru/ff0c570e



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://resh.edu.ru/subject/lesson/6292/start/325554/
https://resh.edu.ru/subject/lesson/6292/start/325554/
https://resh.edu.ru/subject/lesson/6292/start/325554/
https://resh.edu.ru/subject/lesson/6292/start/325554/
https://m.edsoo.ru/ff0c570e

30

Buyrpennssa
SHEPTHs
TEPMOJIMHAMHUYECKO
W CHCTEMBEI U
CITIOCOOBI €€
H3MCHCHHUS.
KommuectBo
TEIUIOTHI U padoTa.
BuyTtpennssa
SHEPTUs
OJHOATOMHOI'O
HJIealbLHOro raza

bubaunorexa I{OK https://m.edsoo.ru/ff0c5952

31

Bunasr
TeIUIoNepe1aun

bubmmoteka [{OK https://m.edsoo.ru/ff0c5¢36

32

VY nennHas
TEIJIOEMKOCTh
BCIIECTBA.
KommuecTBo
TETUJTIOTHI TIPH
Teronepeaye.
AnabaTHbIN
rpouece

bubmmoreka [{OK https://m.edsoo.ru/ff0c5¢36

33

[IepBblit 3ak0H
TEPMOJAVHAMUKH U
€ro IpUMEHEHNE K
u3oIpoueccam

bubmmoreka L{TOK https://m.edsoo.ru/ffOc5efc

34

Heob6patumocts
MIPOLIECCOB B
npupoze. Bropoit

bubanoreka IJOK https://m.edsoo.ru/ff0c6230



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

3aKOH
TEPMOIUHAMUKN

35

36

37

[Tpunimn nercrTBus
u KII/I TerutoBoi
MaIlIXHBI

uxn Kapno u ero
KIII
DKOJIOTHYECKHE

POoOJIEMBI
TEIUIO3HEPTEeTHKU

bubaunorexa I{OK https://m.edsoo.ru/ff0c600a

https://resh.edu.ru/subject/lesson/3763/start/1602
22/

https://resh.edu.ru/subject/lesson/3763/start/1602
22/

38

Oo6o06maromuii ypox
«MouekynsipHas
¢uznka. OCHOBBI
TEPMOTUHAMHUKI

bubmmotreka I{OK https://m.edsoo.ru/ff0c6938

39

KoHntposbHas
pabora 1o Teme
«MonexkynspHas
¢uznka. OCHOBBI
TEPMOIUHAMHUKI

bubmmoteka [{TOK https://m.edsoo.ru/ff0c6a50

40

41

AHanu3
KOHTPOJIBHON
paboTHI.
[TapooGpazoBanue u
KOHJICHCAIIHS.
Hcnapenue u
KHUIIEHHE

AOcomroTHas 1
OTHOCHTCIIbHAA

bubaunorexa I{OK https://m.edsoo.ru/ff0c63b6

bubaunoreka I{OK https://m.edsoo.ru/ff0c64d8



https://m.edsoo.ru/ff0c600a
https://resh.edu.ru/subject/lesson/3763/start/160222/
https://resh.edu.ru/subject/lesson/3763/start/160222/
https://resh.edu.ru/subject/lesson/3763/start/160222/
https://resh.edu.ru/subject/lesson/3763/start/160222/
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8

BJIAJKHOCTBH BO3aYyXa.

Hacsimennsiit nap

42

IInaBneHnue u
KpUCTAJUTU3ALIUA.
VaenpHas TemioTa
ILIABJICHHSL.
CyOnumarus

bubaunorexa I{OK https://m.edsoo.ru/ff0c6708

43

44

45

46

YpaBHeHue
TEIUI0BOro Oananca

OnexTpusanus Tell.
DNeKTpUYECKUit
3apsan. /IBa Buga
ANEKTPUUYECKUX
3aps0B
[IpoBoaHUKH,
JTUDJIEKTPUKU U
MIOJIYTIPOBOXHUKH.
3aKOH COXpaHEHUS
ANEKTPUYECKOTO
3apsana

TBépnoe Teno.
Kpucranmnmueckune n
amopHbIe Tena.
AHunszotponus
CBOMCTB
KpPHUCTAJIJIOB.
Kunkue
KpHUCTAJLJIBL.

bubmmoreka [{TOK https://m.edsoo.ru/ff0c6820

bubmmoreka [{OK https://m.edsoo.ru/ffOc6bcc

bubmmoteka [{TOK https://m.edsoo.ru/ffOc6bcc

bubmmoreka L{OK 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/ff0c65f0

CoBpeMeHHbIE
MaTepHabl

47

B3aumopneiicteue
3aps/10B. 3aKOH
Kynona. Toueunsiit
BJIEKTPUYECKHUI

3apsn

bubaunorexa I{OK https://m.edsoo.ru/ff0c6ced

48

HanpsixkénnocTthb
3JIEKTPUYECKOTO
nosst. [IpuHimn
CyNEePHO3ULINU
AIEKTPUUYECKUX
noneut. Jlunum
HaIpPsHKEHHOCTU

bubimoreka LIOK https://m.edsoo.ru/ffOc6df2

49

50

51

PabGoTa cui
3JIEKTPOCTATUYECKO
ro moJsl.
ITorenmua.
PaznocTth
MOTEHI[UATIOB

[IpoBoHMKY 1
TUDJIEKTPUKHU B
ANEKTPOCTATUYECKO
M IIOJIE.
JusnexTpudeckast
MIPOHUIIAEMOCTh

DNEeKTPOEMKOCTb.
Konnencarop

bu6mmoreka LIOK https://m.edsoo.ru/ff0c6f00

bubaunoreka I{OK https://m.edsoo.ru/ff0c7018

bubaunorexa I{OK https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

52

53

54

DNEeKTPOEMKOCTh
IJIOCKOTO
KOHJICHCATOopa.
DHeprus
3apsSKEHHOTO
KOHJIEHCAaTOpa

JlaGopaTopHas
pabora "M3mepeHue
ANEKTPOEMKOCTHU
KoHzAeHcaTopa"
[Tpunimn nercTBus
Y IPUMEHEHUE
KOHJICHCATOPOB,
KOIMHUPOBAILHOTO
amnmapara,
CTPYHHOTO
MpUHTEpA.
DNeKTpocTaTUYECKa
ST 3aIUTa.
3a3zeMiieHue
3JIEKTPONIPUOOPOB

Bbubanoreka IIOK https://m.edsoo.ru/ff0c72c0

https://resh.edu.ru/subject/lesson/3753/start/4877
71

https://resh.edu.ru/subject/lesson/3753/start/4877
7/

55

DNEeKTPUIECKHI
TOK, YCJIOBHSI €TO
CYIIIECTBOBAHUS.
IlocTOsIHHBIM TOK.
Cuna Toka.
Hanpsboxenue.
CornpoTuBieHue.

https://resh.edu.ru/subject/lesson/5901/start/4886
4/



https://m.edsoo.ru/ff0c72c0
https://resh.edu.ru/subject/lesson/3753/start/48777/
https://resh.edu.ru/subject/lesson/3753/start/48777/
https://resh.edu.ru/subject/lesson/3753/start/48777/
https://resh.edu.ru/subject/lesson/3753/start/48777/
https://resh.edu.ru/subject/lesson/5901/start/48864/
https://resh.edu.ru/subject/lesson/5901/start/48864/

3axon Oma st
y4acTKa Ienu

56

57

58

ITocnepoBarenpHOE,
napajuiesibHOE,
CMEIIIaHHOE
COCITMHECHHE
MIPOBOTHUKOB.
JlaGopaTtopHas
pabota «M3yuenue
CMEIIaHHOTO
COCTUHEHUS
PE3UCTOPOBY

Pa6ota u moutHOCTH
AIEKTPUUYECKOTO
TOKa. 3aKOH
Jxoynsa-Jlenna
3akoH Oma a1
TIOJIHOMN
(3aMKHYTOM)
AJIEKTPUYECKON
uenu. Kopotkoe
3aMBbIKaHUE.
JlaboparopHnas
pabota «3mepenue
OJ1C ucrounuka
TOKa U €ro
BHYTPEHHETO
COMPOTHUBIICHUS

but6mmoreka LIOK https://m.edsoo.ru/ff0c74f0

bubmmoreka ITOK https://m.edsoo.ru/ff0c7838

bubmmoreka [{TOK https://m.edsoo.ru/ffOc7ae0



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

59

60

DneKTpoHHas
MIPOBOJAMMOCTH
TBEPABIX METAJLIOB.
3aBHUCUMOCTh
COIIPOTUBIICHUS
METaJUIOB OT
TEeMIIePaTypHl.
CBepXImpoBOAUMOCT
b

DIEeKTPUYECKHUI TOK
B BaKyyMe.
CgoiicTBa
AIEKTPOHHBIX
MTy4KOB

https://resh.edu.ru/subject/lesson/3775/start/1078

57/

https://resh.edu.ru/subject/lesson/3787/start/1974

82/

61

[TomynpoBoIHUKH,
uX cOOCTBEHHas U
pUMecHast
MIPOBOTUMOCTb.
CsoiicTBa p—Nn-
nepexoaa.
[TomynpoBOTHUKOB
bIe IPUOOPHI

bubmmoteka [{OK https://m.edsoo.ru/ff0c84ae

62

DNEeKTPUIECKHI TOK
B pacTBOpax u
pacrmiaBax
ANEKTPOJIUTOB.
DNEeKTPOIUTHYECKAS
JMCCOLIMALIHS.
DIIEKTPOJIN3

bubaunorexa I{OK https://m.edsoo.ru/ff0c82ba



https://resh.edu.ru/subject/lesson/3775/start/107857/
https://resh.edu.ru/subject/lesson/3775/start/107857/
https://resh.edu.ru/subject/lesson/3787/start/197482/
https://resh.edu.ru/subject/lesson/3787/start/197482/
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

63

64

DNEeKTPUUYECKHUM TOK
B rasax.
CaMoCTOSTEIbHBIN
u
HECAMOCTOSTEIbHEI
i pa3psag. MonHus.
IIna3ma

DNEeKTpUYEeCcKue
MPUOOPHI U
YCTPOMCTBA U UX
MIPaKTUYECKOE
MIPUMEHEHUE.
[IpaBuna TexHUKH
0€30MacHOCTH

Bbubanoreka IIOK https://m.edsoo.ru/ff0c84ae

bub6mmoteka [{TOK https://m.edsoo.ru/ffOc86fc

65

66

O6o0maromuit ypok
«INEeKTPOIMHAMHKA
»

KoHnTponbHas
pabota mo Teme
«DJIEKTPOCTaTHKA.
DneKTpoAMHAMUKA.
[TocTrosaHHBII
AJIEKTPUYECKUI TOK.
Toxku B paznu4HbIX
cpenax»

bubmmoteka [{TOK https://m.edsoo.ru/ff0c88be

bubmmoreka I{OK https://m.edsoo.ru/ff0c8a8a

67

AHanus
KOHTPOJIBHON
paboTel. PesepBHBIiA

YPOK.

bubmnoreka ITOK https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56

Pe3epBHbIit ypok.

68 O06o0mammuil ypox 1 Bbubmnoreka I{OK https://m.edsoo.ru/ff0c8f6c
mo Temam 10 Kjacca
OBHIEE KOJIMYECTBO
YACOB I1O 68

[TPOTPAMME



https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Ne
n/ Tema ypoka
n

KoanuecTBo 4acoB

Bcer
0

KoHTpoJibHBI
e padoThl

IIpakTuyeckn
e padoThI

Jlara
H3y4YeHH
s

JIeKTPOHHBbIe LU (PoBbHIE 00pa3oBaTebHbIE
pecypcbl

IlocTostHHEIE
MAarHMuTBl U UX
B3aHMOJICHCTBHE.
MarauTHoe I10JI€.
Bexrop MarHuTHON
MHAYKIMU. JIuHaumn
MarHUTHOM

WHIYKIHH

bubamnorexa I{OK https://m.edsoo.ru/ff0c9778

MarauTHoe I10JIe
MIPOBOJIHHUKA C
TOKOM. OTIBIT

2 Opcrena.
BzaumopeiictBue
MIPOBOJIHUKOB C
TOKOM

JlaGopaTopHas
pabota «M3yuenue
MarHUTHOTO TOJIS
KaTyIIKU C TOKOM»

[erictBue
MarHMTHOTO TIOJIS
4 Ha IIPOBOJIHHUK C
TokoM. Cuita
Awmmnepa.

bu6mmoreka [IOK https://m.edsoo.ru/ff0c98fe

Bbubaunorexa I{OK https://m.edsoo.ru/ff0c98fe

bubaunoreka I{OK https://m.edsoo.ru/ff0c9ac0



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

JlaGopaTopHnas
paborta
«Hccnenosanue
JNEUCTBUSA
MMOCTOSIHHOT'O
MarHuTa Ha paMKy C
TOKOM)»

JeicTBue
MarHUTHOTO TIOJISI
Ha JIBUXKYIIYOCS
3apSIKCHHYIO
ygactuiyy. Cuna
Jlopenna. Pabora
cunel JlopeHna

bubmmoreka [{TOK https://m.edsoo.ru/ff0c9df4

OneKTpOMarHuTHasI
naayknus. [Torok
BEKTOpPa MarHUTHOMN
unaykuuu. J/1C
MHIYKIUU. 3aKOH
JIEKTPOMAarHUTHOU
nHaykuun dapanes

https://resh.edu.ru/subject/lesson/4908/start/9637
5/

JlaboparopHnas
paborta
«HccnenoBanue
SIBIICHUS
ANEKTPOMArHUTHOM
WHIYKITA)

bubmmoreka [{OK https://m.edsoo.ru/ff0cal50

NHAYKTUBHOCT.
SIBienne

bubanoreka IJOK https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9df4
https://resh.edu.ru/subject/lesson/4908/start/96375/
https://resh.edu.ru/subject/lesson/4908/start/96375/
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

10

CaMOUHTYKITUH.
S/1C
CaMOUHIYKIUH.
DHeprus
MarHMTHOTO TOJIs
KATYIIKH C TOKOM.
DNeKTPOMarHuTHOE
noJie

TexHuueckue
YCTPOMCTBA U UX
MIPUMEHEHUE:
IIOCTOSTHHBIC
MAarHuThl,
AJIEKTPOMArHUTHI,
3JEKTPOJIBUTaTENb,
YCKOPUTEIN
3J€MEHTAPHBIX
YacTHII,
WHJYKIMOHHAs M€Yb
O6o0maromuit ypok
«MarsuTHoe 1moJe.
DneKTpoMarHuTHas
WHIYKIUS

https://resh.edu.ru/subject/lesson/5902/start/8703
/

bubaunoreka I{OK https://m.edsoo.ru/ff0cab82

11

KoHntponbHas
pabota o Teme
«MarHuTtHoOe 1ose.
DneKTpOMarHuTHasI
UHIYKIHS

bubaunorexa I{OK https://m.edsoo.ru/ffOcad58



https://resh.edu.ru/subject/lesson/5902/start/8703/
https://resh.edu.ru/subject/lesson/5902/start/8703/
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58

12

Amnanms
KOHTPOJIbHOU
paboTe.CBOOOHBIC
MEXaHHUYCCKHEC
KoJIeOaHMsI.
l'apmonunueckue
KoJIeOaHMSI.
YpaBHeHue
rapMOHHUYECKHUX
KoJIcOaHMH.
IIpeBpamenue
SHEPTHU

bubaunoreka I{OK https://m.edsoo.ru/ffOcaf06

13

14

JlaGopaTopHnas
paborta
«HMccnenoBanue
3aBUCHMOCTH
Nepuoa MaJbIX
KoJIeOaHMii Tpy3a Ha
HUTHU OT JUTUHBI
HHUTHU U MaCChI
rpy3a»

KonebarenpHblid
KOHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHbBIE
KOJIcOaHMS B
HJI€aIbBHOM
KoJie0aTeIbHOM
KOHTYype. AHAJIOTUSA
MEXITY

https://resh.edu.ru/subject/lesson/4907/start/7849
7l

bubmmoreka [{OK https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0caf06
https://resh.edu.ru/subject/lesson/4907/start/78497/
https://resh.edu.ru/subject/lesson/4907/start/78497/
https://m.edsoo.ru/ff0cb820

MEXaHUYECKUMHU U
3JIEKTPOMArHUTHBIM
U KoJeO0aHUSIMU

15

®opmyna Tomcona.
3aKOH COXpaHEHUS
SHEPTUU B
HJI€AIbHOM
KoJie0aTeIbHOM
KOHTYpE

bubaunoreka [{OK https://m.edsoo.ru/ffOch9c4

16

[Ipencrasnenue o
3aTyXaroumx
KOJIeOaHMIX.
Brinyxennsie
MCXaHHYECKHUE
KoJe0aHusl.
Pe3onanc.
BeiHyX/1€HHBIE
3JIEKTPOMArHUTHHIE
KoJIcOaHHs

bubmumoreka I{OK https://m.edsoo.ru/ffO0cbb86

17

IlepeMeHHBIN TOK.
CunyconaanbHBIN
IIEPEMEHHBIN TOK.
MomHoCTb
IIEPEMEHHOTO TOKA.
AMIUIUTYIHOE U
JIEACTBYIOLIEE
3HAUEHUE CUJIBI
TOKa Y HaNpsKEHUS

bubmmoreka [{OK https://m.edsoo.ru/ffOcbd34



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

18

19

Tpauchopmarop.
[IpousBoacTBo,
nepenava u
notpebieHue
AJIEKTPUYECKON
SHEPTUU

YerpoiicTBo 1
MIPaKTHUYECKOE
MIPUMEHEHHE
3IEKTPUUYECKOTO
3BOHKA, TeHEpaToOpa
MEPEMEHHOTO TOKA,
JIMHUH
aJIeKTpoIepeaad

https://resh.edu.ru/subject/lesson/4909/start/4700
6/

bu6mmoreka [{OK https://m.edsoo.ru/ff0cc324

20

OKOJIOTHYECKHE
PHUCKH TIpU
MIPOU3BOICTBE
AJIEKTPOIHEPTUH.
Kynerypa
HCITOJIb30BAHUS
3JEKTPOIHEPTUH B
IMOBCEIHEBHOM
JKU3HHA

https://resh.edu.ru/subject/lesson/4909/start/4700
6/

21

Mexanunyeckue
BOJIHBI, YCIIOBUS
pacmpocTpaHeHHUsI.
[Tepuoa. Cxopoctb
pacmpocTpaHeHus: U
JUTMHA BOJIHBI.

bubarnoreka I{OK https://m.edsoo.ru/ff0ccab4



https://resh.edu.ru/subject/lesson/4909/start/47006/
https://resh.edu.ru/subject/lesson/4909/start/47006/
https://m.edsoo.ru/ff0cc324
https://resh.edu.ru/subject/lesson/4909/start/47006/
https://resh.edu.ru/subject/lesson/4909/start/47006/
https://m.edsoo.ru/ff0cca54

ITonepeunsie u
IIPO/IOJIbHBIE BOJIHBI

22

3Byk. CKOpOCTh
3ByKa. ['poMKOCTH
3ByKa. Beicora
ToHa. TeMOp 3ByKa

bubanorexa I{OK https://m.edsoo.ru/ff0cccOc

23

DJIEKTPOMAarHuTHbHIC
BOJIHBI, IX CBOMCTBA
u ckopocts. [lkana
3JIEKTPOMATrHUTHBIX
BOJIH

bu6mmoreka L{OK https://m.edsoo.ru/ffOccfe0

24

ITpuHIMTIBL
paaroCBsI3U U
TCICBUICHHUS.
Passurtue cpencrs
CBSI3U.
Pagnomnokanus

https://resh.edu.ru/subject/lesson/4915/start/4744
3/

25

26

KoHntponbHas
pabora «Konebanus
1 BOJIHBI»

Ananuz
KOHTPOJIBHON
paboTHI.
[IpssMmonuHeiHOE
pacnpocTpaHeHHe
CBETa B OJIHOPOJHOM
cpene. Toueunsliid
HCTOYHUK CBETA.
JIyud cBera

bubmmoteka [{TOK https://m.edsoo.ru/ffOcc6f8

bubmmoreka [{OK https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://resh.edu.ru/subject/lesson/4915/start/47443/
https://resh.edu.ru/subject/lesson/4915/start/47443/
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

27

28

29

30

OtpaxxeHue cBera.
3aKOHbBI OTPAXKEHUS
ceera. [loctpoenue
HM300pakKeHUH B
IJIOCKOM 3epKajie

[Ipenomiuenue
cBeta. [lomnoe
BHYTpPEHHEE
OTpakKEHUE.
[Ipenenbublii yron
IIOJTHOT'O
BHYTPEHHETO
OTpaXKEHUS

JlaGopaTopHas
pabota «M3mepeHue
MIOKa3aTens
IPEIOMIICHUS
CTEKJIa»

JInH35L.
[Toctpoenue
M300pakeHU B
nuH3e. Popmyna
TOHKOM JIMH3EI.
VBenuueHue IMH3EI

bubanoreka IIOK https://m.edsoo.ru/ffOcd4e0

bu6mmoreka LIOK https://m.edsoo.ru/ffOcd7f6

bubnmoreka [{OK https://m.edsoo.ru/ff0cd67a

bubmmoreka [{TOK https://m.edsoo.ru/ffOcddle

31

JlaGopatopHas
paborta
«HccnenoBanne
CBOMCTB

https://resh.edu.ru/subject/lesson/3843/start/2708
25/



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://resh.edu.ru/subject/lesson/3843/start/270825/
https://resh.edu.ru/subject/lesson/3843/start/270825/

M300paXeHUI B
JIMH3aX»

32

Jucnepcus cera.
CHOoXHEBIN cocTaB

oenoro cBera. L[Ber.

JlaGopatopnas
pabora
«HaoOmronenue
JIMCTIEPCUN CBETa»

https://resh.edu.ru/subject/lesson/3818/start/4799
9/

33

WuTepdepenius
cera. Judpaxmms
cBeTa.
JudpakuronHas
peueTka

bubmmoreka [TOK https://m.edsoo.ru/ff0ced22

34

[TonepeuHocTh
CBETOBBIX BOJIH.
[lonspuszanusa ceera

bubmmoreka [{TOK https://m.edsoo.ru/ffOcf02e

35

Onthyeckue
puOOpHI U
YCTpOMCTBA U
YCIIOBUS UX
0e30I1acHOr0
MIPUMEHEHHUS

https://resh.edu.ru/subject/lesson/3829/start/1975
11/

36

['pannisl
MPUMEHUMOCTH
KJIACCUYECKOM
MEXAHUKH.
[Toctynater
CIIELIMAIBHOMN

Bbubaunorexa I{OK https://m.edsoo.ru/ff0cf862



https://resh.edu.ru/subject/lesson/3818/start/47999/
https://resh.edu.ru/subject/lesson/3818/start/47999/
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://resh.edu.ru/subject/lesson/3829/start/197511/
https://resh.edu.ru/subject/lesson/3829/start/197511/
https://m.edsoo.ru/ff0cf862

TEeopuun
OTHOCUTEJIBHOCTH

37

OTHOCHUTEILHOCTD
OJTHOBPEMEHHOCTH.
3amMmemicHue
BPEMEHH H
COKpAIIICHHE JUTHHBI

bubaunoreka I{OK https://m.edsoo.ru/ffOcfa42

38

DHeprus U UMITYJbC
PENATUBUCTCKOMN
yacTuiel. CBA3b
MacChl C JHEpruen u
HMITYJIbCOM.
DHeprus NoKos

but6mmoteka L{TOK https://m.edsoo.ru/ffOcfc68

39

KoHntponbHas
paborta «OnTuka.
OcHOBBI
CIIELIMAIBHOMN
TEOPUH
OTHOCUTEILHOCTH

bu6mmoreka [{OK https://m.edsoo.ru/ffOcf6f0

40

41

AHanu3
KOHTPOJIBHON
paboTel. POTOHBI.
®opmyina [Linanka.
OHeprus U UMITYJIbC
¢doToHa

OTkpbITHE U
UCCIIEZIOBAaHHE

dotorddekra.

bubaunoreka I{OK https://m.edsoo.ru/ffOcfel6

bubaunorexa I{OK https://m.edsoo.ru/ffOcffc4



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

OnpeiTel A. T
CroneroBa

42

3aKoHBI
dororddekra.
YpaBHeHue
DUHIITEeWHA ISt
dhoTodrddekra.
«Kpacnas rpanuma»
dhoTodrddekra

bubaunorexa I{OK https://m.edsoo.ru/ff0d015e

43

JlaBiieHue cBera.
Omnwitel 11. H.
JleOenena.
XHUMHUYECKOE
JICCTBUE CBETa

but6mmoreka I{OK https://m.edsoo.ru/ff0d04a6

44

45

46

TexHnnueckue
YCTpOMCTBA U
MIPaKTUYECKOe
MIPUMEHEHHE:
(hOTOdIEMEHT,
dboTonaTyuk,
coJiHeuHas Oartapes,
CBETO/INO]

Pemenue 3ama4d mo
TeMe «DJIEMCHTEI
KBAaHTOBOM OIITHKH

Monens aToMa
Tomcona. OnBITHI
Pesepdopaa mo
paccestHuIo o-

https://resh.edu.ru/subject/lesson/4917/start/1977
90/

bubaunorexa I{OK https://m.edsoo.ru/ff0d0302

bubaunoreka I{OK https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://resh.edu.ru/subject/lesson/4917/start/197790/
https://resh.edu.ru/subject/lesson/4917/start/197790/
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

YacTHULL.
[Inanerapnas
MOJIeIb aTOMa

47

48

IToctynater bopa

N3nyuenue u
MOTJIOIICHUE
¢$boToHOB IpH
repexo/ie aToma ¢
OJIHOTO YPOBHS
SHEPTUH Ha JPYIOM.
Bunsl ciektpoB

bubaunoreka I{OK https://m.edsoo.ru/ff0dOafa

but6imoreka L{OK https://m.edsoo.ru/ff0d0Oafa

49

50

51

BosmoBeIe cBOMCTBA
gactuil. BoaHs! 1e
bpoins.
KopnyckynsipHo-
BOJIHOBOM JTyaJIM3M.
CrioHTaHHOE U
BBIHYKJICHHOE
W3JIy4YECHHUE

OTtkpbITHE
PaaIOaKTHBHOCTH.
OmnsiThl Pesepdopaa
T0 OTpeeTICHHUIO
cocraBa
PaaroaKTHBHOTO
U3JTyYCHHUS

CaoiicTBa anbda-,
Oera-, raMMma-
U3JIyYEHHUS.

bubmmoteka [{OK https://m.edsoo.ru/ff0d0ca8

bubaunorexa I{OK https://m.edsoo.ru/ff0d0fd2

https://resh.edu.ru/subject/lesson/3889/start/2903
91/



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://resh.edu.ru/subject/lesson/3889/start/290391/
https://resh.edu.ru/subject/lesson/3889/start/290391/

Bmusguue
PaarOaKTUBHOCTH
Ha >KHBBIE
OpraHu3Mbl

52

53

OTkpbITHE IPOTOHA
Y HEUTpPOHA.
N3orombl. Anbda-
pacma.
DNEKTPOHHBIN U
MO3UTPOHHBIN OeTa-
pacnan. ['amma-
U3JIy4yeHue

DHeprusi CBs3U
HYKJIOHOB B sIJIp€.
SnepHble peakiy.
SnepHslil peakTop.
[IpoGnemsl,
MEPCIIEKTUBBI,
9KOJIOTMYECKHE
aCIEKTHI IAEPHON
SHEPreTUKU

bu6mmoreka IIOK https://m.edsoo.ru/ff0d1162

bubmmoreka I{OK https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe
gacTUIbl. OTKPBITHE
MO3UTpOHA. MeToabI
HaOJIIOICHUS U
perucTpamnuu
JIIEMEHTaPHBIX
gactuul. Kpyrubrit
CTOJ

bubaunorexa I{OK https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

55

56

57

«DyH1aMEHTAJIbHBI
€ B3aNMOJECHCTBUS.
Enuncrso
(buzndeckoi
KapTUHBI MUPa»

Bupg 3Bé3m1H0T0
Heoa. Co3Be3aus,
SIPKUE 3BE3IBI,
IUTAHETHI, UX
BUINMOE JBHMKEHHE.
CoyHeuyHas cucTeMa

Comnnaue. CoyHeuHast
AKTUBHOCTb.
Hcrounuk sHeprun
Connna u 3BE37
3BE3 MBI, UX
OCHOBHEIE
XapaKTePUCTHKH.
3BE3bI TTTaBHOM
IIOCIIEJOBATEIIHLHOCT
n. BHyTpennee
CTPOCHUE 3BE3.
CoBpeMeHHbIE
MPEACTABICHUS O
MIPOUCXOKACHUHN U
spomonuu CoaHIa
U 3BE3]

https://resh.edu.ru/subject/lesson/3918/start/4852

1/

https://resh.edu.ru/subject/lesson/5910/start/2807

01/

https://resh.edu.ru/subject/lesson/5910/start/2807
01/

58

Muneunsii [lyte —
Hama ['anakTuka.

https://resh.edu.ru/subject/lesson/4935/start/2904
20/



https://resh.edu.ru/subject/lesson/3918/start/48521/
https://resh.edu.ru/subject/lesson/3918/start/48521/
https://resh.edu.ru/subject/lesson/5910/start/280701/
https://resh.edu.ru/subject/lesson/5910/start/280701/
https://resh.edu.ru/subject/lesson/5910/start/280701/
https://resh.edu.ru/subject/lesson/5910/start/280701/
https://resh.edu.ru/subject/lesson/4935/start/290420/
https://resh.edu.ru/subject/lesson/4935/start/290420/

59

60

61

62

Ilonoxenue u
nemwxkenne CoiHIa B
I'amakTuke.
lanaktuku. Y€pHbie
JIBIPBI B siApax
rajaKTHK
Bcenennas.
Paz0eranune
rajmakTuk. Teopus
Bosnbiioro B3pbiBa.
PenukToBOe
W3JIy4CHHE.
MeraranakTuka

Hepemennsie
poOIeMbI
aCTPOHOMHUU

KoHnTponbHas
pabota «DneMeHTHI
aCTPOHOMHUU U
acTpo(hU3UKI»

O06o06marommit
ypok. Ponb ¢puzuku
Y aCTPOHOMUH B
SKOHOMHYECKOH,
TEXHOJIOTHYECKOH,
COIIMAILHOHN U
3TUYECKOH cdepax
NeSATeIIbBHOCTH
YyesjoBeKa

https://resh.edu.ru/subject/lesson/4935/start/2904
20/

https://resh.edu.ru/subject/lesson/4935/start/2904
20/

https://resh.edu.ru/subject/lesson/4935/start/2904
20/

https://resh.edu.ru/subject/lesson/3900/start/8732
/



https://resh.edu.ru/subject/lesson/4935/start/290420/
https://resh.edu.ru/subject/lesson/4935/start/290420/
https://resh.edu.ru/subject/lesson/4935/start/290420/
https://resh.edu.ru/subject/lesson/4935/start/290420/
https://resh.edu.ru/subject/lesson/4935/start/290420/
https://resh.edu.ru/subject/lesson/4935/start/290420/
https://resh.edu.ru/subject/lesson/3900/start/8732/
https://resh.edu.ru/subject/lesson/3900/start/8732/

63

AHnanus
KOHTPOJIbHOU
paboTHI.
O06o00maromumii
ypok. Ponb 1 Mecto
¢busuku u
aCTPOHOMUU B
COBPEMEHHOM
Hay4HOU KapTHHE
Mupa

https://resh.edu.ru/subject/lesson/3900/start/8732
/

64

O06o0maromuii
ypok. Ponb
¢buznveckoil Teopun
B (hopMHUpOBaHUU
MPEJCTABICHUN O
¢buznyeckoi
KapTHHE MHpa

https://resh.edu.ru/subject/lesson/3900/start/8732
/

65

66

O6006maromuit
ypok. Mecto
¢buznyeckoi
KapTUHBI MUpa B
o01Iem psiay
COBPEMEHHBIX
€CTECTBEHHO-
Hay4YHBIX
MPEACTABICHUH O
pUpoie
PesepBHbIii yPOK.
MarnuTHO€ nosne.

https://resh.edu.ru/subject/lesson/5909/start/4849
2/

https://resh.edu.ru/subject/lesson/5905/start/4685
8/



https://resh.edu.ru/subject/lesson/3900/start/8732/
https://resh.edu.ru/subject/lesson/3900/start/8732/
https://resh.edu.ru/subject/lesson/3900/start/8732/
https://resh.edu.ru/subject/lesson/3900/start/8732/
https://resh.edu.ru/subject/lesson/5909/start/48492/
https://resh.edu.ru/subject/lesson/5909/start/48492/
https://resh.edu.ru/subject/lesson/5905/start/46858/
https://resh.edu.ru/subject/lesson/5905/start/46858/

DneKTpoMarHuTHas
WHTYKIUS

67

PesepBHbIii ypOK.
OnTuka. OCHOBBI
CIICLMaJIbHOM
TEOpUHU
OTHOCUTEIBHOCTH

https://resh.edu.ru/subject/lesson/5907/start/4823
1/

68

Pesepnslii ypok.
KBanrtoBas ¢uzuka.
DNeMEeHTHI
aACTPOHOMHUH U
acTpodu3uku

bu6mmoreka I{TOK https://m.edsoo.ru/ff0d1784

OBILIEE KOJIMYECTBO
YACOB 10
[TPOT'PAMME

68



https://resh.edu.ru/subject/lesson/5907/start/48231/
https://resh.edu.ru/subject/lesson/5907/start/48231/
https://m.edsoo.ru/ff0d1784

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

» ®usuka, 10 knace/ Msakumes ['.51., byxosnes b.b., Corckuii H.H. mox penaknueii
ITapdentbeBoit H.A., AkiimonepHoe obmiectBo «M3aatenbetBo «IIpocBemeruey
» dusuka, 11 knace/ Msxumes I'.JI., byxosues b.b., Yapyrun B.M. nox penakiueit
ITapdentbeBoit H.A., AkumonepHoe oomiectBo «M3aarenbeTBo «lIpocBemmenuey

PeimkeeBuu A.I1. CoopHuk 3ana4 o ¢pusuke. 10- 11 kimace. — M.: [Ipoda, 2022.

METOAUYECKHE MATEPHUAJIBI IJI51 YYUTEJIA

1. Mskumes I'.4., byxoBueB b.b., Corckuit H.H. ®u3uka. 10 xiacc: yueOHUK i
o011eo0pa3oBaTeIbHBIX OpraHu3anuii: 6a3oBsiii ypoBeHs / Msxkuies ['.41., byxosues b.b.,
Corckuit H.H.; nmon penaknueti [TapdentoeBoit H.A. — M.: IIpocBemenune, 2022.

2. 1. Msakumes I'.41., ByxoBues b.b., Uypyrun B.M. ®usuka. 11 kiacc: yueOHUK 11
o0mieo0pa3oBaTeabHbIX Opranusanuii (6a3oBbiit ypoBens); moa pen. H.A. [TapdentbeBoit. —
M.: IIpocBemenne, 2022.

3. PeimkeeBuu A.I1. COopHuk 3a1a4 no pusuke. 10- 11 kmace. — M.: [lpoda, 2022.

4. I'pomuena O.U. Coopuuk 3amau o ¢usuke. 10- 11 kmacc.- M.: U3patenbcTBo
«IK3amen», 2023.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
https://m.edsoo.ru/

https://resh.edu.ru/subject/lesson/
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