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MNOSACHUTEJIBHAS 3AITUCKA

[IporpamMa 1o ¢usuke 06a30BOr0 YpOBHS Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
obOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B DPI'OC COO, a Takke ¢ ydéroM
(benepanbHOi paloueil HporpamMMbl BOCIHUTaHMS M KOHLENLMM MpenoJaBaHus Yy4eOHOro
npeamera «®dusuka» B oOpaszoBarenbHBIX — opraHmzammsx —Poccuiickoit  deneparum,
peaTn3yIoIX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPAMMBI.

Copnepxanue nporpaMMbl 1o (pU3MKe HampaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kimaccoB npu oOydeHun ux ¢GusnkKe Ha Oa30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke coOTBETCTBYET
tpeboBanusM PI'OC COO K miIaHUpPYEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMEeTHbIM
pe3yibTataM OOYYeHHs, a TaKKe YYUTHIBAET HEOOXOAMMOCTb peaM3allMM MEXIPEIMETHBIX
CBsizell (DM3UKU C €CTEeCTBEHHO-HAyYHbIMM YYeOHBIMHM IpeaMeTaMu. B Hell ompenensrorcs
OCHOBHBIE IIEJIM M3y4YeHHs (U3UKM HA YPOBHE CPEIHETO OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3ysibTaThl OCBOEHHUS Kypca (U3UMKU: JIMYHOCTHBIE, METalpeAMETHbIE, NpeaMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3uKe BKIOYAET:

® [UIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (GU3UKM Ha 0a30BOM YPOBHE, B TOM UHUCIIE

IPEMETHBIE PE3YJIbTAThI M0 T0/1aM 00YUYEHHUS;

e cojnepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam oOydeHwus..

®du3nka Kak HayKa 0 HanboJiee OOIMX 3aKOHAX MPHUPOJIBI, BHICTYIAs B KAYECTBE yUeOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ] B CUCTEMY 3HaHHUI 00 OKpYyXarolleM MHpeE.
IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOLIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, MOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIE)KAaT B OCHOBE MPOLIECCOB U SBJICHUN, N3ydaeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe B3HEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHMsS HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. M3yueHue pU3MKH BHOCUT OCHOBHOM BKJIaJ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUpPOBaHUE YMEHUI
IPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPY BHIIOIHEHUH UMHU YYEOHBIX UCCIIEI0BaHUI.

B ocHoBy kypca (u3uku A7 ypOBHS cpeHero o0Iiero oopa3oBaHus MOJIOKEH Pl UICH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3fesioB (M3MKH, BKIIOYAET KaK BOMPOCH! KJIACCHUECKOH, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepual Kypca (Gpu3nKu 0O0beMHEH BOKPYT
¢usnueckux Teopuil. Beaymumm B Kypce sBisiercs (OpPMHpPOBAHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuszanus mpenanosiaraeT UCIoIb30BaHHE T'YMaHUTAPHOTO
noTeHImana GU3NIecKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3MKU C Pa3BUTHEM OOIIECTBa,
a TaK)Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IpoOIeMaMu.

Hoes npuknaonoii nanpasnennocmu. Kypce Gpu3nku npeamnonaraeT 3HaKOMCTBO € HIMPOKUM
KPYIOM TEXHUUYECKUX U TEXHOJIOTHYECKUX NMPHIIOKEHUH N3y4EHHBIX TEOPUH U 3aKOHOB.

Hoesn »skonocusayuu peaqu3yercsi MOCPEICTBOM BBEACHUS JJIEMEHTOB COJAEp)KaHUS,
HOCBALIEHHBIX 3KOJIOTMYECKUM MpoOjeMaM COBPEMEHHOCTH, KOTOPbIE CBS3aHbI C pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKxKe 00CyXAeHUs Mpo0IeM pallMOHaIbHOTO IPUPOJIONIONIB30BaHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.

CrepKHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHM Ha yYpOBHE CpeaHEero oOmero oOpa3oBaHUS
ABIISIOTCS  (pu3uueckue Teopuu ((HOpMHUpPOBaHHME MPEIACTABICHUM O CTPYKTYpe MOCTPOCHHUS
¢Gu3nyeckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB U IPUHLIMIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHM, AJIS ONMUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CucTeMHO-IeATEbHOCTHBIN MOIX0 B Kypce (DM3UKU pealln3yeTcs MPEexXIe BCEro 3a CuéT
OpraHu3alUK 3KCIEPUMEHTAILHONW esATeIbHOCTH oOydaromuxcs. [ 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTopHBIX PaboT, KOTOphIE B MporpaMme IO (GU3UKE OOBEIUHEHBI B OONIUN CITHCOK
YUYEHHUYECKUX NPAaKTUYECKUX paboT. BblaeneHue B ykazaHHOM IEpedyHE JIaOOpaTOpHBIX padoT,
OPOBOJUMBIX ISl KOHTPOJISL M OLEHKH, OCYLIECTBISETCS YYaCTHHKaMHM 00pa3oBaTeIbHOIo
nporiecca UCXOs U3 0COOEHHOCTEH TUTAHUPOBAHMS U OCHAIeHHUs KabuneTta ¢usuku. [Ipu sTom
oOecrieunBaeTcs OBJAJACHHE OOYYAIOUIMMHCS YMEHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
UCCIICIOBAaHMSl 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IOCTAHOBKY OIBITOB IO IPOBEPKE
HPEJIOKEHHBIX THIIOTE3.

Bornbiioe BHUMaHUE yAENSETCS PEIICHUIO PACUETHBIX W Ka4eCTBEHHBIX 3a1ad. llpu sTom
JUTS pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3a/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIENBIO,
HO3BOJISIOIINE NPUMEHSTh HM3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasfelna
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zenoB. s KayeCTBEHHBIX 3ajjau IPHUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHHA H TIPOIECCOB B
OKpY’KaloIIel XKu3HHU, TpeOyromue BhIOOpa (DU3WYECKONW MOJENTH Il CUTYallud TPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
oOecnieyeHn0 ydyeOHOro rmnpoiiecca 0a30BbIM ypOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHEro
oOuiero o6pa3oBaHUsl JTOJKEH M3y4yaThCsl B YCJIOBMSIX NMpeIMETHOro kabuHera (U3MKH WU B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKiIa. B xabunere
(bU3UKN 10JKHO OBITH HEOOX0AMMOE JTabopaTopHOE 000PYIOBAHNE [Tl BHITIOJIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYCHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpanoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUHM C MPHUHLIUIIOM
MHUHHMAaJIbHON JOCTaTOYHOCTH M 00ECHeYrBaeT MOCTAHOBKY IMEPEUMCIIEHHBIX B MPOrpaMMe 10
¢u3KKe KIIOYEBBIX JEMOHCTpAIUil A HUCCIIEOBaHMSI HM3y4aeMbIX SIBJICHHM M TPOIIECCOB,
IMITUPUYECKUX U PYHTaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE JJIS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMAaTHYECKUX KOMILJIEKTOB M OOECleYMBaeTcsi B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU 1IENISIMU U3Y4YeHUsI GPUUKU B 00ILIEM 00pa30BaHUU SBISIIOTCS:

e (opMupoBaHME HHTEpPECa M CTPEMJIEHUS OOYYaIOLIMXCAd K HAy4YHOMY HW3YYEHUIO

IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE MPEJICTABICHHMM O HAayyHOM MeETOA€ TO3HaHUs U (OPMHPOBAHUE
UCCIIEIOBATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBIICHHSIM;



¢dbopMupOBaHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysibTaTa U3yueHUsI OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;

dbopMUpOBaHNUE YMEHUI OOBSICHSTH SBICHUS C HCIOIH30BaHUEM (PH3UYECKUX 3HAHUN U
Hay4YHBIX JI0Ka3aTEIbCTB;

dbopMUpOBaHUE MPEACTABICHUA O POIM (PU3UKU JUISI PA3BUTHS JIPYTHX €CTECTBECHHBIX
HayK, TEXHUKH U TEXHOJOTHUM.

JocTmwkeHnne 3TUX Iesell o0ecreynBaeTcsl PelIeHHeM CIEAYIOMMX 33had B IpoIecce
M3YYCHHUS Kypca (PU3UKM Ha YPOBHE CPEIHEro o0IIero 00pa3oBaHuUs:

npuoOpeTeHNnEe CUCTEMBbl 3HAHUK 00 O0ImMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKIIIOYAsT MEXaHUKY, MOJICKYJIAPHYIO (PU3UKY, SIEKTPOIMHAMHKY, KBAHTOBYIO
(bU3KKY U TIEMEHTHI aCTPOPU3UKH;

dbopMHUpOBaHHE YMEHUW TPUMEHSATH TEOPETUUYECKHE 3HAHUs JUIsI OOBSICHEHUS
(GU3MYECKUX SBICHUW B TPUPOJE W JJIs TNPUHATHS TPAKTUUCCKUX PEIICHUH B
IMOBCEAHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB PEIICHHS PA3IMYHBIX 33/Jad C SBHO 3aJlaHHOW (DHU3MYECKOH
MOJICNIbIO, 3a/lay, IMOJpPa3yMEBAIOIIUX CAMOCTOSATEIBLHOE CO3/laHue (PU3HUECKOM
MOJIENH, aJICKBATHOM YCIOBHUAM 33]1a4U;

MOHMMAaHHUEe (PU3UYECKHX OCHOB M MPUHIUIOB ACHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSAHMS Ha OKPYKAIOLIYIO CpPENYy;

OBJIQJICHHE METOJaMH CaMOCTOSATEIBLHOTO IUTAHUPOBAHMS M MPOBEACHUS (PU3MUSCKHUX
DKCIIEPUMEHTOB, aHalW3a W  HUHTEpIpeTanuu  UHGOpPMALUU,  ONpeAeNeHUs
JIOCTOBEPHOCTH IOJIYYEHHOT'O PE3yJIbTaTa;

CO3/IaHUE YCJIOBHM ISl PA3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATENBCKOM, TBOPUECKON
JI€STEILHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUS
otBoautcs B 10 kiacce - 68 yacoB (2 yaca B Heneno), 11 kimacce — 68 yacoB (2 yaca B HEJEINIO).

[Ipennaraemslii B mporpamme 1o (Gu3uke nepedeHb 1adopaTOPHBIX U MPAKTUYECKUX paboT
SBIIIETCS. PEKOMEH/IOBAaHHBIM, YYHTENh JellaeT BBHIOOp MpoBeleHHsS 1a00paTOpHBIX paboT U
OTIBITOB C YUETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEP)KAHUE OBYYEHUA
10 KJIACC
Pa3nes 1. ®u3nka u MeTOAbl HAYYHOI'O TO3HAHMS
®usnka — Hayka o npupoze. Haydynsle MeTonbl NMO3HaHUSA OKpyKarowmero mupa. Pois
9KCHEPUMEHTA U TEOPUH B IIPOLIECCE TIO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (pu3HKe.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nueckue
3aKOHBI U TeOpuH. | paHHIIBI IPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Pors m mecto ¢m3ukm B (GoOpMHUpPOBAHMM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B
MPAKTUYECKOU S TEILHOCTH JIIO/ICH.

Llemoncmpayuu
AHaIoroBsle ¥ MU(GPOBBIC U3MEPUTEIILHBIC TIPUOOPHI, KOMITBIOTEPHBIE TATINKH.
Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABM)KEeHHE. OTHOCHUTENBHOCTh MEXAHMUYECKOro JABMKeHMs. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHU 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NIBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMELICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO MaIeHHs..

KpuBonunerinoe nBuxeHue. J[[BH>keHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM I10 MOZYJIIO CKOPOCTBIO. YTIJIOBasi CKOPOCTb, JMHEHHas cKopocTb. Ilepumon wu
yacToTta obpaienus. LleHTpocTpeMuTebHOE YCKOPEHHUE.

TexHuueckue yCTpoiicTBa W INPAKTUYECKOE TNPUMEHEHUE: CIHUJOMETp, JBUKCHHE
CHaps1JI0B, LIETIHbIE U PEMEHHbIE TIEpeayn.

Jlemoncmpayuu

Monenb cucreMsl 0TCUETA, HIUTFOCTPALIUS KUHEMAaTHYECKUX XaPAKTEPUCTHUK JIBUIKEHUS.

[TpeoOpa3oBaHue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY M TOPU30HTANIBHO.

N3mepenue yckopeHHs cCBOOOIHOTO MaIeHUS.

HampaBnenne ckopocTH npyu ABM>KEHNUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne HepaBHOMEPHOTO JIBM>KEHHMS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOLIEHUS ~ MEXAY  MYTAMH, I[POWIEHHBIMH  TEIOM 32
MIOCJIEZI0BATENIbHBIE PABHBIE IPOMEKYTKHM BpPEMEHU IIPM PaBHOYCKOPEHHOM JIBUKEHUHM C
Ha4aJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.

N3yueHne ABMKEHUS Tela, OPOLIEHHOTO TOPH30HTAIIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocutenbHOcTH ["anuiies. [lepBoiit 3akoH HetoToHa. HEpIManbHbIe CUCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unmu cwi. Btopoil 3akoH HberoToHa mis
MarepuanbHOU ToUYKU. Tpernii 3akoH Hpl0TOHA [UIsl MaTepranbHbIX TOYEK.

3akoH BceMupHoro tsarorenus. Cuna tsoxectu. [lepBas kocmMuyeckass CKOpOCTb.



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

Tpenne. Bunpl Tpenust (mokos, ckoibxeHHs, kaueHus). Cuna tpeHusa. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nokos. Kosgounuent tpenns. Cuia cONpoTUBICHUS
IIPY JBHKCHUM TeNa B )KUAKOCTU WM rase.

[TocTynaTensHOE M BpalllaTesIbHOE ABHKEHHE a0COIFOTHO TBEPJOTO Tea.

MoOMEHT cuibl OTHOCUTENBHO OCH BpameHus. Ilnedo cunbl. YcimoBus paBHOBECHs
TBEPAOTO TEIA.

TexHHuecKkne YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHWE: IOJIIMIIHUKY, IBUKCHHE
VCKYCCTBCHHBIX CITyTHHKOB.

Llemoncmpayuu

SIBiieHne nHEpLUMH.

CpaBHeHue Macc B3aMMOJIEHCTBYOIINX TEJl.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

Crnoxenue cui.

3aBUCUMOCTb CUJIBl YIPYTOCTH OT Ae(opMaruu.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOABEME U TAZCHUH.

CpaBHeHUE CUJI TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHue aBrxeHUs OpycKa 110 HaKJIOHHOM MJIIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIMX B INPYKHHE U PE3MHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBUi paBHOBECUS TBEPAOTO TeEJIa, UMEIOLLETO OCh BPALCHUS.

Tema 3. 3aKkoHnbl COXpaneHusn 6 MexaHuke

HNmnynsc MatepraibHOM TOYKHU (Te€na), CUCTEMBl MaTepUaIbHBIX ToYeK. IMITynbc CUiibl U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pa6oTta cunbl. MOLTHOCTD CHJTBI.

Kunernueckast sHeprus marepuanbHON Touku. Teopema 00 HM3MEHEHMM KHHETHYECKOH
DHEPIHH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1eGopMupoBaHHON MPYKUHBIL.
[TorennuanbHas sHEprus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[ToreHnuanbHble U HEMOTEHLUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIHMAJIBHBIX CHII C
U3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3AKOH COXPaHEHUSI MEXaHUYECKOM SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA U INPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, NMPYKUHHBIN
IIACTOJIET, JBUYKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBUKEHUE.

[Tepexox mMoTeHIIMATFHON SHEPTUN B KUHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yueHune aOCONIOTHO HEYNpPYyroro yzaapa C IMOMOLIbIO JABYX OJMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3M pabOTHI CUJIIBI ¢ M3MEHEHHEM MEXaHMUYECKOW SHEpPruu Tejla Ha
IIPUMEpPE PaCTSHKCHUS PE3HHOBOTO JKI'yTa.



Pa3nes 3. MoJsiekyasipaasi pM3MKa M1 TePMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUH U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. Xapaktep ABMKEHHS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUAKOCTEH M TBEPIBIX Tel M OOBSCHEHHE CBOWCTB
BEILECTBA HA OCHOBE JTUX Mojened. Macca u pasmepbl Mosekyn. KonudecTBo BemiecTsa.
[TocrosinHast ABorajipo.

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

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONW TEOPUH
ujeanpHOro rasa. AOCOJIIOTHas TeMmIeparypa Kak Mepa CpeaHeld KUHETHMYECKOH SHEepruu
TEIJIOBOTO JIBM>KeHMs vactull rasza. Illkana temneparyp KenbBuHa. ['a30oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. I'paduueckoe MpeicTaBieHue U30MPOLIECCOB: U30TEPMA,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JUCKPETHOE CTPOCHHME BemiecTBa, (oTorpaduu MOJIEKYI
OPraHUYECKUX COCTUHECHUM.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JBH)KEHUSI.

Mopens onbita LlTepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUSL.

Mopaenb, HUTIOCTpUPYIOLIAsk TIPUPOY JABIECHUS ra3a Ha CTEHKH COCYy/a.

OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS NIEABHOTO Ia3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

Omnpenenenne Macchl BO3JyXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBhI, 1aBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEX]y ITapaMeTpaMU COCTOSIHUS Pa3peXEHHOI0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckass cucteMa. BHYTpeHHsIST 3HEprusi TEPMOJWHAMHYECKOW CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHssS SHEprusi 0lHOAaTOMHOTO
UJEaBbHOr0 raza. Buael Teruionepenaun: TeIONPOBOAHOCTh, KOHBEKLINS, U3TyUeHHE. Y AebHas
TEII0EMKOCTH BellecTBa. KomyecTBo TEMIOTHI IPU TEIUIONEPEIAYE.

[TonsitTue o0 anumabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHaMmuku. [IpumeHnenue
NIEPBOro 3aKOHA TEPMOAMHAMUKHU K H30MpolieccaM. I'papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatuMocTh mpoieccoB B MpUpoe.

TennoBeie MamuHbL. [[pUHIUTIBL [EeHCTBUS TETTOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
Teru1oBbIX MamnHax. Koagdunuent nonesnoro aeiictBus terwioBoi Mamuubl. ukn Kapao u
ero Kod(hPUIUEHT MOJIE3HOTO NEUCTBHUS. DKOJOTUUECKHE MPOOJIEMBI TETIOIHEPTETUKH.

TexHuueckue ycTpoicTBa M MPAKTHYECKOE IPUMEHEHHWE: JBUIATelIb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOIMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

H3MeHeHre BHYTpEHHEH SHEpruu Tejla MpPU COBEPUICHUH pPAOOTHI: BBUIET NMPOOKH U3
OYTBUIKH TOJI JIEHCTBHEM CKaTOro BO3/yXa, HarpeBaHue s>Qupa B JATyHHOU TpyOke myTéM
TpeHus (BUICOAEMOHCTpAIsA).



H3meHeHne BHYTpeHHEH sHepruu (TemrepaTypbl) Tela Mpu Terionepeaaye.

OnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3LYIIHBIM OTHUBOM).

Monenu napoBoi TypOHMHBI, IBUTATENsi BHYTPEHHETO CrOPaHUs, PEaKTUBHOTO ABUTATEIIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3Mmepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3oBanne wu KoHneHcamws. Mcmapenne u  kureHue. AOCONOTHAsS U
OTHOCHUTEJIbHAs BJIaKHOCTh BO3/yXa. HachlmeHHblil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCHUMOCTh TeMIIEpaTypbl KUIIEHUS OT JaBJICHHUS.

Teépmoe Teno. Kpucramnmaeckrne u amopdHbie Tena. AHH30TPOIUS CBOWCTB KPUCTAJLIOB.

Kunkne xpucramasl. CoBpeMeHHble Marepuaibl. I[lnaBnenue u kpucramimszauus. YenbHas
TeruioTa riasiaeHus. Cyonumarius.

YpaBHeHUEe TeII0BOro HagaHca.
TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U IICHXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH MMOJIYYCHHA COBPCMCHHBIX MaTcpuraioB, B TOM YHUCIIC
HaHOMAaTCpUuaJIOB, U HAHOTCXHOJIOIUHU.

Jlemoncmpayuu

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenue npu NOHMKEHHOM JAaBJICHUHU.

Crioco0b!I U3MepeHUsI BIaKHOCTH.

HaGnronenue HarpeBaHusl U TUIaBJICHUS KPUCTAIIMUECKOTO BEIIEeCTBA.

JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3mepeHre OTHOCUTENBHON BIIAYKHOCTH BO3yXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Inexkmpocmamuxa

OnekTpuzauusi Ted. OJNEeKTpUyecKud 3apsan. JlBa Bua dJIEKTPUYECKUX 3apsiOB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYNIPOBOJHUKN. 3aKOH COXPAHEHHUS AIEKTPUUIECKOTO 3aps/a.

B3aumopeiictBue 3apsanoB. 3akoH Kyinona. TodeuHblld  2lEKTpUYECKHH  3apsii.
Onektpuueckoe nose. HanpsokéHHocTh 3nekTpuueckoro mnois. IlpuHuun cynepno3unuu
ANEKTPUUECKUX MoJeH. JINHNKM HaNpsy)KEHHOCTHU JIEKTPUYECKOTO MOJIS.

PabGora cun oanekrpocrarmueckoro mois. [lorennuman. Pa3HOCTP  NOTEHIMAJIOB.
IIpOBOIHUKY U AUDIIEKTPUKH B JIEKTPOCTATUYECKOM I10JIe. JIU3IIeKTpUIecKasi IPOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPrHs
3apsAyKEHHOI0 KOHJIEHCAToPA.

TexHu4eckue yCTpOMCTBA M IMPAKTHUYECKOE IPUMEHEHUE: JJIEKTPOCKOIL, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3eMJICHUE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
anmapar, CTpyHHBIM IPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3aPSKEHHBIX TElL.

[TpOBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUYecKast 3alluTa.

JIMBNEKTPUKHU B DJIEKTPOCTATUYECKOM I10JI€.



3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIONIaJAM IUIACTHUH,
PACCTOSIHUSL MEXKAY HUMH U TUAJICKTPUUYECKON MPOHUIIAEMOCTH.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHHUS JIEKTPUUECKOTO TOKa. MICTOYHUKH TOKa.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon OMa Jy1st ydacTKa Lenu.

DneKTpuuecKoe COIIPOTUBIICHUE. VY nenbHoe COIIPOTHBIICHUE BELIECTBA.
[TocnenoBarenbHOE, NapamieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABUKYILAs CUJIAa U BHYTPEHHEE COITPOTUBIICHUE UCTOYHHMKA TOKA. 3aKOoH OMma J1s
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNIeKTPOHHAs MPOBOJAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHHS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIeKTpUUYECKH TOK B Bakyyme. CBOKCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynpoBomHuku. CoOCTBEHHass W TpPUMECHas MPOBOJUMOCTH IOJIYIPOBOTHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

OJIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIHUTOB. DJIEKTPOJIUTHYECKAs
JUccoanus. DIEKTPOIIN3.

OnexkTpuueckuil Tok B ra3ax. CaMOCTOSTENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHble MPHOOPHI, OSJIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETP COMPOTUBIICHUS, BaKyyMHBIH ITHOJN, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNOJI, TAJIbBAHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX TPOBOJHUKOB OT JUIMHBI, TUTOMIAIN
MOTIEPEYHOT0 CEYCHUS U MaTepHaa.

CwmenanHoe CoOeIMHEHUE TPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3JAeKTpoABMXKYIIEH cuiibl. KopoTkoe 3amMblkaHHE TalbBaHUYECKOTO
AJIEMEHTA M OIIEHKa BHYTPEHHETO COMPOTHBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTD 3JEKTPOIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3IyXa.

OaHOCTOPOHHSIS TPOBOIMMOCTH JHO/1A.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3yuenue cMenaHHOTO COeIMHEHUS PE3UCTOPOB.

WN3mepenne  3AEKTPOABMKYIIEH CHIIBI  HCTOYHHMKA TOKa W €ro0  BHYTPEHHETO
CONPOTHUBIICHHUS.

HabGnronenue anexrpomusa.

Me:xnpeameTrHblie CBA3H



N3yuenne kypca ¢usukm 06a3oBoro ypoBHs B 10 Kimacce OCYIMIECTBISETCS C Y4ETOM
COJepXKATENBHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemuuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABJICHUE, Hay4YHbIH (pakT, rumores3a, (Qu3nyeckas BeEIMYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
HKCIEPUMEHT, MOACTHPOBAHUE, MOJIE]b, U3MEPEHHE.

Mamemamuxa: pelieHHEe CHUCTEMBbl ypaBHEHMH, JHHEWHas ¢(yHKuus, mapabona,
runep6oia, ux rpaduku U CBOWCTBA, TPUTOHOMETpUUYECKHEe (PYHKINU: CUHYC, KOCUHYC, TAHT'€HC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPbl M HMX MPOEKLIHWH Ha OCHU
KOOPJIMHAT, CII0)KEHUE BEKTOPOB.

buonocus: mexanudeckoe IBUKEHHE B KUBOW npupoze, nupdysus, ocMoc, TEIIoo0MeH
JKUBBIX OPraHU3MOB (BH/IbI TEILJIONEpeIayH, TeIJIOBOE PaBHOBECHE), STIEKTPHUUECKHE SBIICHUS B
’KUBOU TIPUPOIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX Tell, JKUAKOCTEH W Ta30B, 3JICKTPUUECKHE
CBOICTBa METAJJIOB, JIEKTPOJIUTHYECKAS JUCCOLUAINS, TalbBAHUKA.

l'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeusn: nmpeoOpa3oBaHue ABMKEHUH C UCIIONB30BaHUEM MEXaHH3MOB, YUET TPEHUS B
TEXHUKE, TOIIIUIHUKK, WCIOJIh30BAHMWE 3aKOHA COXPAHEHHUS HMITyJbca B TEXHHKE (pakeTa,
BOJAOMET M Jpyrue), JBUTATEeNb BHYTPEHHEro CropaHus, MapoBass TypOuHa, OBITOBOM
XOJIOJUIIBHUK, KOHJIUIIMOHEP, TEXHOJIOTUHU MOJIy4Y€HHUs] COBPEMEHHBIX MaTe€pUaioB, B TOM YHCIIE
HAaHOMATEpPHAJIOB, W  HAHOTEXHOJOTWH,  OJEKTPOCTAaTHYECKas  3alluTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TNPHUHTEP, AJIEKTpOHArpeBaTeIbHBIE IPUOOPHI,
AIIEKTPOOCBETUTENbHBIE TPHOOPHI, TaTbBAHUKA.

11 KJIIACC
Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznumnoe none. I1eKmpomazHUMHAA UHOYKYUSA

[TocrositHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
BekTop MarHUTHOM MHAYKUMH. [IpUHIMI Cyleprno3uLMy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHON
uHAyKkuuy. KapTrHa TuHUE MarHUTHON MHAYKIUHU TOJISl TOCTOSIHHBIX MAarHUTOB.

MarauTtHoe 1oJie NPOBOAHUKA C TOKOM. KapTWHa JNWHHMA MHAYKIMHM MarHUTHOTO IIOJIS
JUIMHHOTO MPSIMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O ITPOBOAHMKA, KAaTYIIKH C TOKOM.
OmneiT Opcrena. BzaumopeiicTBre NpoOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKEHHE 3apsiK€HHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

SIBeHME DIIEKTPOMArHUTHOW MHAYKUMHU. [lOTOK BekTOpa MAarHUTHOM WHIYKIUH.
DIIEKTPOABMKYILAsA CHJIA MHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW HHIyKunu dapanes.

BuxpeBoe siekTpudeckoe moJie. OJIEKTPOABMIKYIAs CWIA HMHIAYKIMM B IPOBOJHUKE,
JBUKYLIEMCS IOCTYIATENbHO B OTHOPOAHOM MarHUTHOM II0JIE.

IIpaBumno Jlenna.

NHayKTUBHOCTS. SIBICHNE CAMOMHIYKIIMHU. DJIEKTPOJABHKYILAS CHUJIA CAMOMHTYKIUH.

DHeprus MarHUTHOTO T0JIS1 KATYIIKH C TOKOM.

DNEKTPOMarHuTHOE IOJIeE.



TexHHueckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: IOCTOSHHBIE MATHUTHI,
AJIEKTPOMAarHUThl, AJIEKTPOJIBUraTElb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTHILl, UHAYKLIIMOHHAS MEYb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKIIOHEHNE 3JIEKTPOHHOTO IIyYKa MAarHUTHBIM IIOJIEM.

JIMHUM MHIYKIIMY MarHUTHOTO MOJIS.

B3anmopencTre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[evictBue cuibl JIopeH11a Ha HOHBI 3JIEKTPOJIUTA.

SIBrIeHnE ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOABMXKYIIEH CHIIBI MHAYKIMH OT CKOPOCTH M3MEHEHUS MarHUTHOI'O
IIOTOKA.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

M3y4eHre MarHuTHOT'O T0JIS KaTYIIKH C TOKOM.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHUTa HA paMKY C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMaAZHUMHbIE KOEOAHUSA

KonebarenbHass cucrema. CBoOojgHble MexaHMuYeckue KojeOaHus. ['apmoHuueckue
koneOanus. Ilepuon, uacrora, ammiautyga u (asa kosebanuil. IlpyXMHHBII MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHMUYECKHUX KojebaHuid. IIpeBpaiienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbubiif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
KOoie0aTeJIbHOM KOHType. AHAJOTUS MEXIYy MEXaHWYEeCKUMH U  DJIEKTPOMarHUTHBIMU
koneOanusiMu. @opmyna TomcoHa. 3akOH COXpaHEHHUS! SHEPTUU B UICAIBHOM KOJeOaTeIbHOM
KOHTYPE.

[IpencraBieHue o 3aTyxamoIux KojeOaHUsAX. BbIHYXIEeHHbIE MeXaHHMUECKUE KOJeOaHusl.
Pe3onanc. BeiHyX/1eHHBIE 31€KTPOMarHUTHbIE KOJeOaHus.

IlepemenHbIi TOK. CHHYCOMJANBHBIN MTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HANPSKEHUS.

Tpancdopmarop. I[IpousBoactBo, mepegaya U NOTpeOIEHUE BSIEKTPUUECKOM HHEPIUH.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AnekTpodHepruu. KynbTypa uCHoOIb30BaHUS
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHuueckue yCTpoilcTBA M TPAKTHUECKOE IPUMEHEHME: JIIEKTPUYECKUI 3BOHOK,
TeHEepaTop NEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNbHOM cucTeMbl (IPYKUHHBINA UM MaTeMaTHYeCKUN
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6nronenue pezonanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMs.

OcuumnorpamMmel  (3aBUCUMOCTH  CHJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJIEOaHUH.



Pe3onanc npu mociaenoBaTeIbHOM COEAVMHEHUM PE3UCTOPA, KAaTYIIKHM MHAYKTUBHOCTH M
KOHJICHCATOPA.

Mogenb TMHAN 31EKTPOIIepeadH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HccnenoBanue 3aBUCUMOCTH MEPHOA MAJIBIX KOJieOaHU rpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchbl rpysa.

HccnenoBanne NEepeMEHHOTO TOKa B LENMM W3  MOCJIEIOBATEIbHO COEIUHEHHBIX
KOH/JIEHCATOPa, KaTYLIKHA U PE3UCTOpAa.

Tema 2. Mexanuueckue u I1eKmpomMacHuUmHbsle 60JIHbl

Mexanuueckue BOJIHBI, yciioBus pacupoctpaneHus. [lepuoa. CkopocTs pacnpocTpaHeHuUs
W juuHA BOJHBL [lomepeunple W mpoaosibHBIE BOJHBL MHTepdepeHmus u mudpaxmus
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNIeKTPOMAarHUTHBIE BOJHBI. Y CJIOBHS HM3JIy4EHHUs AJIEKTPOMATHUTHBIX BOJH. B3aumuas
opueHranus BektopoB E, B, V B snexkrpomarautHOl BOjHE. CBOMCTBa 3JEKTPOMArHUTHBIX
BOJIH: OTpa)XeHHe, MpeloMIIeHue, Moispusanus, Audpaknus, wuHtepdepenius. CKOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixana >7meKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe 3JeKTPOMArHUTHBIX BOJH B TEXHUKE M
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBUAeHUs. Pagnonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOIIEH CPEebl.

TexHU4YeCKHue YCTpPOWCTBAa U MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
VIBTPa3BYKOBas JIMarHOCTUKA B TEXHUKE W MEIUIIMHE, pajap, PaJAHONPUEMHHUK, TEIEBU3O0D,
anTeHHa, Tenedon, CBU-neyn.

Llemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmromieecst Te10 Kak HICTOYHUK 3BYKA.

Habmroienue oTpaskeHus U MpeIoMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmronenue natephepeHny u AuPpakini MEXaHMIeCKUX BOJH.

3BYKOBOM pE30HaHC.

HaGnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOH M YacTOTOM
Kosie0aHui.

HccnenoBanne  CBOMCTB — 3JIEKTPOMArHUTHBIX — BOJIH:  OTPAXXEHHUE, MPEJIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIus.

Tema 3. Onmuka

['eomerpuueckas onrtuka. [IpsimonuHeiiHoe pacipocTpaHEHHE CBETa B OAHOPOJIHON CpeIe.
JIyud cBera. ToUEUHBI UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akOHBI OTpaxkeHHs cBeTa. [locTpoeHune Hu300pa’keHUN B IJIOCKOM
3epKaie.

[Ipenmomnenue cBera. 3aKoHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIA  TOKa3aTelb
npesnoMienus. IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yron IMOJHOTO BHYTPEHHETO
OTPaKEHUS.

Hucniepcust cBera. CrioxkHBIN cocTaB Oemmoro ceta. LIBer.

CoOwupatonue W paccewBaronie JHH3BL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHYECKasl CHJIa TOHKOM JTUH3BL. [locTpoenne n3o0pakeHuil B COOMPAIOIINX U PACCEUBAIOLINX
nuH3ax. @opmysa TOHKOM JIUH3bI. Y BEJIMUEHHE, 1aBAEMOE JTMH301.



[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

BonnoBas ontuka. Wurepdepeniuss cBera. KorepeHTHbIE HUCTOYHUKU. Y CIIOBUS
HAOJIO/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT JABYX CHH(]A3ZHBIX
KOT€pEHTHBIX HCTOUHUKOB.

Hudpakmus cBera. [Judpakuuonnas pemérka. YcioBue HaOMIOACHHUS —TJIABHBIX
MaKCHMYMOB IIPH MaICHU MOHOXPOMATHYECKOTO CBEeTa HA TU(PPAKIIMOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHuuyeckue ycTpoWCTBa W MpPaKTUUYECKOE MPUMEHEHHE: O4YKH, Jyma, (oToarmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OINTHKA, AU(PPaKIHOHHAS
pEelETKA, NOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHeHOE pacHpocTpaHEHHE, OTpakeHHWE U MperoMieHue cBeTa. Onrtuueckue
PUOOPHI.

[TonHoe BHyTpeHHEe oTpakeHre. Moiesib CBETOBOIA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mojenu MUKpPOCKOTIA, TEIECKOTa.

HabGnronenue naTEepdEpeHITNN CBETA.

HaGmronenne nudpaknuu cBera.

HabGmonenue qucnepcuu ceerta.

[TomyueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue criekTpa ¢ TOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.

HabGmonenue monsipuszaiuu cBera.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

N3mepenne noka3aresns IpeioMIICHUs CTEKIA.

HccnenoBanue cBONCTB N300pakeHU B JTHH3AX.

Hab6mronenue qucnepcuu certa.

Pa3nes 6. OcHOBBI cielHAJILHOMH T€OPUU OTHOCUTEIbHOCTH

['paHuLbl TPUMEHMMOCTH KIIACCMUECKOW MeXaHWMKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJS CKOPOCTH CB€Ta B BaKyyMme, MPUHLUI
OTHOCHUTEIIbHOCTH DUHINTEHHA.

OTHOCUTETHHOCTHh OJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU U COKPAIIICHUE JTHHBI.

DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ SHEPTUEH U UMITYIHCOM PEISTUBUCTCKOMN YaCTULIB. DHEPIHs TOKOSI.

Pa3zpnen 7. KBanToBas pusznka

Tema 1. Dnemenmot K6AHMOBOU ONMUKU

®oronsl. ®opmymna [lnanka cBsi3u sHepruu GOTOHA C €r0 YaCTOTON. DHEPTUS U UMITYIIbC
¢doroHa.

OtkpeiTue u wuccienoBanne (orodadpdexkra. Ombiter A. . CroneroBa. 3aKoHBI
dotorddekra. YpaBuenue DitHmreitna 1 hotodpdexra. «KpacHas rpanuma» dpotodrddekra.

Hasnenue ceera. OnbiTel [1. H. JIeOenena.

XUMHYECKOE IEMCTBHUE CBETA.

TexHuueckue YCTpONCTBA M MpPaKTUUYECKOE MpUMEHEHHUe: (OTO3JIeMEHT, (HOTOIATUUK,
COJIHEUHas OaTtapesi, CBETOIUOI.

Jlemoncmpayuu

D010 heKT Ha YCTAaHOBKE C IMHKOBOH TJIACTHHOM.

HccnenoBanue 3akoHOB BHemHETo GoTorddexra.



CBeToauoI.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccesauto o -vyactuil. [lmanerapHas
mozenb atoMa. Iloctynarel bopa. M3nyuenue u nornomeHue GOTOHOB IpU IEpexojae aToMa ¢
OJIHOTO YpOBHSl BSHepruum Ha Japyro. Buasl cnekTpoB. CHekTp YpOBHEH 3HEpPrUM aroma
BOZIOpPOAA.

BosHoBbie cBoiicTBa yactull. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyaau3M.

CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyYCHHUE.

TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHUE: CIEKTPaJbHbIM AaHAJIN3
(crieKTpocCKoI), J1a3ep, KBAHTOBBIA KOMITIBIOTED.

Jlemoncmpayuu

Moguenb onsiTa Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habumronenne nuHelyaThIX ClIEKTPOB U3IIYUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HabGnronenue nuHeyaToro crexkTpa.

Tema 3. Amomnoe sa0po

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOECHHS  sjpa. OtkpsiTHE
panuoakTuBHOCTU. OmBITH Pezepdopna mo onpeeneHnio cocTaBa pagioakTUBHOTO U3ITy4eHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OtkpeiTHe TpoTOHAa W HeiTpoHa. Hyknonnas monens sinpa IeiizenOGepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['aMmma-usznyueHue. 3akoH
PaauoOaKTUBHOIO pacIaja.

OHeprus CBS3U HYKJIOHOB B sifpe. S nepHble cuibl. Jle@ekT macchl sapa.

Snepusle peakuuu. [lenenue u CUHTES AIED.

SAnepubiit peaxktop. Tepmosnepublii cuHte3. IIpobiembl M MEpCHEKTUBBI  sEpHOU
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPreTHKU.

DneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

Metozab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

@OyHaMeHTaIbHbIE B3aUMOAECHCTBUSA. EAMHCTBO (pM3NYECcKOi KapTHHBI MHpA.

TexHuueckue ycTpoHCTBa M MPaKTHUECKOE NMpPUMEHEHHE: J103UMEeTp, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHass boMOa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpeKoB YacTHUI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DieMeHTBI ACTPOHOMUM M aCTPOPU3UKH

Oranbel pa3BuTuUs acTpoHoMuu. llpukiiagHoe UM MHPOBO33pPEHUECKOE 3HAYEHHUE
ACTPOHOMHH.

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

ConneuHas cucrema.

Connue. Conneunast akTuBHOCTh. Mcrounuk sHeprum ConHUA W 3BE3A. 3BE3IBI, UX
OCHOBHBIC XapaKTEPUCTHKHU. JlMarpaMMa «CHEKTpPaJbHBIM KJIACC — CBETHUMOCTBY». 3BE3MbI



[JIABHOM TIOCJEN0OBATEIIBHOCTH. 3aBHCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
nocjea0BaTelbHOCTH. BHyTpeHHee crpoeHue 3BE3a. CoOBpEeMEHHbIE IPEACTABICHUA O
IIPOUCXOXKAECHNUHU U 3Botoluu CoslHLA U 3BE3/1. DTalnbl )KU3HU 3BE3 L.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenue u aukenne Connua B ["amaktuke. Tumbl
rajJlakTuK. PannoranakTukuy u kBazapel. YEpHbIE NBIPHI B siIpax raJlakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon Xa66ma. Paz6eranme ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe usimyyeHue.

Macmrabnas ctpykrypa BeenenHoii. MeraramakTuka.

Hepewménnsie npo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

Habumronennss HeBOOPYKEHHBIM IJ1a30M € UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIpEJICNICHUs MOJI0KEHHsI HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nonymapus 1 sipkue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [Tytu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMHM B SKOHOMHYECKOH, TEXHOJOIMYECKOW, COLMAIbHON U
ITHYECKOW cdepax AeATENIbHOCTH 4YeJOBeKa, pPOJib M MECTO (PU3MKM U acCTPOHOMHUHM B
COBPEMEHHOW HAaydyHOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (HOPMHPOBAHUU
IpeCTaBICHUN 0 (PU3MYECKON KapTHHE MHUPA, MECTO (PM3UIECKOI KapTHHBI MUPa B 00LIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NIPEACTABIECHUN O IPUPOJIE.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyliecTBisieTcss ¢ Y4ETOM
COJIep)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnsie nousamus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
ABJIEHUE, Hay4yHbId (akT, runores3a, (pu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MpU3HAKU TI0JI00US TPEYTOJIbHUKOB, ONPEEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeusn: »nextpuyeckue SBIEHUS B JKMBOM mHpupoje, KojeOaTenbHbIE IBI)KEHUS B
JKUBOM TIpHUpOJIE, ONTUYECKUE SIBJIICHUS B JKMBOM IPHUPOJE, NCHCTBUE pagualii Ha >KUBBIC
OpraHU3MBlI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYN, KpUCTaJNIMYecKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAJIH3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MArHUTHBIX pyl, (oTochEMKa 3eMHOU
MOBEPXHOCTH, MPECKa3aHNe 3eMIIETPSCEHUH.

Texnonozus: TUHUU 3JEKTpOIEpeiady, T€HEPATOp MEPEMEHHOr0 TOKa, 3JEKTPOBUTATEb,
UHAYKIMOHHAs TeYb, pajap, paauoNpUEMHHUK, TeJIeBH30p, aHTeHHa, Tenedon, CBY-meus,
IIPOEKIIMOHHBIN amnmapar, BOJIOKOHHAs OITHKA, COJIHEYHasl Oarapes.



INJIAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOI'PAMMBI IO ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE cpeaHero oOumiero oopa3oBaHUS
(0a30BbIf  ypOBEHB) JIOJDKHO  OOECHEYHTh  JOCTHKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yJabTaThl OCBOCHHUSA yueOHOro mpeamera «DPu3nKa» AOHKHBI OTPaXKaTb
TOTOBHOCTb M CHOCOOHOCTH 00y4aroluxcsi pyKOBOJACTBOBAThCS C(HOPMHUPOBAHHONW BHYTPEHHEU
MO3UIUEH JIMYHOCTH, CHCTEMON IICHHOCTHBIX OpPHEHTAIMi, TO3UTHUBHBIX BHYTPCHHHUX
yOeXKICHHUIA, COOTBETCTBYIONIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHICKOrO  OOIIECTBa,
paclIMpeHre XKU3HEHHOTO OIbITa U OMbITA JAEATEIbHOCTH B IMPOIECCE pealu3allid OCHOBHBIX
HAIpPaBJIEHUN BOCIIUTATEIBHOMN 1€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCcKOro BOCIIUTAHUS:

c()OPMUPOBAHHOCTh TPAKIAHCKOW IMO3WIUU  OOYYArOIIerocsi Kak AaKTUBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCUICKOTO OOIIECTBA;

NPUHITHE TPATUIMOHHBIX OOIIEYETOBEYECKUX T'YMAHUCTHYECKHX M JEeMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIESATEIBHOCTh B WHTEpEcax TPakIaHCKOTO oOIIecTBa,
y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

YMEHHE B3aUMOJEHWCTBOBATh C COIMAIBHBIMH HWHCTUTYTAMH B COOTBETCTBHH C UX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOU JIEATSIIBHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHUS

c(hOpPMHUPOBAHHOCTH POCCUIMCKON TPaT1aHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTMIKCHUSM POCCHHCKUX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIIMI0 M NMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH, B TOM YHCJIE B JICITSILHOCTH yIEHOTO;

OCO3HAHHWE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYHUBOTO OYIyIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUasi 3CTETUKY Hay4HOTO TBOPUECTBA, MPUCYIIETO
buznueckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEeC K pa3nuuHbiM chepam MpodecCHOHATHHONW JesITeNbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (U3MKOW W TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieit
npodeccuu 1 peanu3oBbIBaTH COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTb M CITOCOOHOCTH K 0Opa30BaHHUIO M CaMOOOpPa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUU BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIHTAHHUS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, OCO3HAHHE TIJIOOATBLHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;



IJIAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHI B OKPYXKAIOUIEH Cpele Ha OCHOBE 3HAHMS
L[eJIe YCTOMYMBOTO PA3BUTHS YEII0BEYECTBA;

pacIIUpeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

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

OCO3HaHHE IIEHHOCTH HAYYHOU NIeATENbHOCTH, TOTOBHOCTh B IIpOIecCe M3YUeHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENIbCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATHI
ITo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIE 1elCTBUS
Ba3oBrhle Jiornueckue aeiicTBUA:

CaMOCTOSITENILHO (DOPMYITHMPOBAaTh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTPENIETIATh eI JACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX TIOCTUKECHUS;

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCMaTPUBAEMBIX (DH3UUYECKUX SBIICHUSX;

pa3pabaThIBaTh IUIaH pElICHHs TPOOJIEMbI C YUETOM aHAJIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTh, OIEHWBATH COOTBETCTBHE PE3YJIHTATOB IIEIISM,
OIICHUBATh PUCKH MOCIEACTBUI JESITEIBHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pabOTy B YCJIOBHSIX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

ba3oBble uccienoBaTelbCKHeE JeiiCTBHS .

BIIQ/IETh HAYYHOW TEPMHHOJIOTHEW, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pu3mdeckoi
HayKH;

BIIJICTh HABBIKAMH Y4YEOHO-HCCIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
bu3nYECKOro coAepKaHus, MPUMEHEHUIO pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TIOJYYCHHIO HOBOTO 3HAHWsI, €r0 HMHTEPIIpPETAIluH,
npeoOpa3oBaHUI0 W TPUMEHEHUIO B PA3JIMUHBIX YYEOHBIX CHUTYyallUsX, B TOM 4YHCJE TMPHU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyalM3MpOBaTh 3aJady, BBIABUTATH
TUTIOTE3y €€ peIIeHHs, HaXOIUTh apryMEHThl IS JIOKa3aTelIhCTBA CBOUX YTBEPXKICHUMH,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBATh TIONyYEHHBIE B XOJ€ peUIeHHS 3adaud pe3yiabTaThl, KPUTHUECKU
OIICHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33Ja4d B 0OpPa30BATEIHHOM JCSATEIHHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT,

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUUYECKYIO 00JIaCTh KUZHEIEATEIILHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeiH;

BBIJIBUTATh HOBBIC UJICH, TIPEAJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:



BJIa/IETh HABBIKAMU MOJY4YeHHsS] MH(OpManuu (PU3NYECKOTO COJEp’KaHUSI U3 HCTOUYHUKOB
pa3HBIX THIIOB, CaMOCTOATENIBHO OCYLIECTBJIATh IIOMCK, AaHAIN3, CHUCTEMATHU3alUI0 U
MHTEpIpeTanrio HHPOPMALIUU Pa3TMYHBIX BUIOB U (OPM IMPEICTABICHHS;

OLICHUBATh JJOCTOBEPHOCTH MH(POPMAIIHH;

UCIIONIb30BaTh CpEACTBa HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEIIEHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX ¥ OpPraHU3aLMOHHBIX 3aJa4 C COOJIIOJIEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MMaCHOCTH, THTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MMacCHOCTH;

co3laBaTh TEKCThl (DU3UYECKOTO COAEpX aHUS B pa3M4YHBIX QopMmaTax ¢ Yy4ETOM
Ha3HAueHUs MWHPOPMALMU W LEJIEBOM ayAUTOpWH, BBIOMpAs ONTUMAIBHYIO (GOpMY
IIPEAICTABJICHNS U BU3YAIIM3aLAH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBHUSA:

OCYIIECTBIISITH OOIICHHE HA ypoKaX (DU3UKHU U BO BHE-YPOUHOI 1€ATEIbHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMA U CMATYATh KOH(IMKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHsI C MCIOJIb30BAHMEM S3BIKOBBIX
CPENCTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U HHANBUAYAILHON pabOTHI,

BBIOMPATh TEMATUKY M METOJbI COBMECTHBIX NEHCTBUU € y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH KaKJOr'0 4JI€HA KOJUIEKTUBA;

MPUHUMATh LEJIU COBMECTHON JESITENbHOCTH, OPraHUW30BBIBATH M KOOPAUMHUPOBATH
JIEUCTBUA IO €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUM, PACIpPENENATh POJU C YyU4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3ylIbTaThl COBMECTHON pabOThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJa U KaXJOr0 yJaCTHHKA KOMaH/bl B OOLIUH pe3ysbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE NPOEKTHI, OLIEHUBATh HJAEU C MO3UIUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYLIECTBIIATh ITO3UTHBHOE CTPATETHMYECKOE IIOBEACHUE B PA3NIMYHBIX CHTyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIHATHBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
Camoopranusauus:

CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENIBbHYIO JESATENbHOCTh B 00JACTH (U3UKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIHUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTABJISITh IUIAH PEIICHUs] PAacUETHBIX M KaueCTBEHHBIX 3aj]ad, IJIaH
BBIMIOJTHEHUS] TMpaKTUYecKol paboThl € YYETOM UMEIOUIMXCA PECYpcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHUI;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacumpsaTh paMKi y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEATNOYTCHUN;

JienaTh OCO3HAHHBIA BBIOOp, apTyMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pElLIeHHE;

OLIEHUBATh MIPHOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMHPOBAHUIO U TPOSIBICHUIO SPYAMLUMU B 00NacTH (PU3HKH,
MTOCTOSTHHO TTOBBIIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JIE€ATE€IbHOCTh, OLICHUBATh

COOTBETCTBUE PE3Y/IbTATOB LENISM;



BJIJICTh HABBIKAMH TIO3HABATEILHON PEIICKCHU KaK OCO3HAHUSI COBEPIIIAEMbIX JCHCTBUIA
N MBICJIUTCIIBHBIX MTPOLECCOB, UX PC3YJILTATOB U OCHOBaHHﬁ;

UCTIOJIb30BaTh MPUEMBI peIICKCUU ISl OLICHKH CUTYAIlMH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKH U CBOCBPEMEHHO MPHUHUMATH PEIICHUS 110 UX CHIKEHHIO;

NPUHUMATh MOTHBBI M PT'YMEHTBI IPYTUX TPU aHATU3E PE3YJIbTATOB JACSITEIbHOCTH;

MNPpUHHUMATDH CC6SI, IIOHHMMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

[IPUHUMATb MOTHUBBI U apT'yYMEHTBI APYTUX [IPU aHAJIA3€E PE3YIbTAaTOB IEATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO IPYTUX Ha OMIHOKH.

B miporiecce 0CTHKEHHSI TMYHOCTHBIX PE3YJILTATOB OCBOCHHS IPOTPaMMBbI 10 (pU3KKe ISt
YPOBHSI CpeAHET0 OOIIero oO0pa3oBaHUs y OOyYAIOIIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEJUICKT, MPEANOoJIaranui choOpMHUPOBAHHOCTS:

CaMOCO3HaHU, BKJIFOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE COCTOSHHE,
BUJICTh HAIPABIICHUS PA3BUTHS COOCTBEHHOM IMOIIMOHAIBHOU Cepbl, ObITh YBEPEHHBIM B ceOe;

caMoperyIupOBaHHUs, BKJTFOUYAFOIIIETO CaMOKOHTPOJIb, yMeHHe NPUHUMATD
OTBETCTBCHHOCTh 3a CBOE IIOBEICHHUE, CIIOCOOHOCTh aJanTHPOBATHCSA K 3MOIMOHAIBHBIM
U3MCHEHHSIM H MTPOSIBIISATh THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUH, BKJIOYAIOIICH CTPEMJIEHHE K IOCTIDKCHHIO IEIU M YCIEXy,
ONTUMU3M, NHUIIUATHUBHOCTb, YMCHUC HeﬁCTBOBaTB HUCXOOs1 U3 CBOUX BO3MO)KHOCT€I\/JI;

OMIIaTuH, BKJIIO‘-IaIOHIefI CIIOCOOHOCTh IIOHHMATh OMOIHOHAJIBHOC COCTOAHUC IOPYIUX,
YUYHUTBIBATH €TI0 MPH OCYIIECTBICHUH OOIICHH S, CIIOCOOHOCTh K COYYBCTBUIO M CONEPEKUBAHHUIO;

COILIMAIbHBIX HABBIKOB, BKITFOYAIOIINX CITOCOOHOCTh BHICTPAWBATh OTHOIICHUS C IPYTUMHU
JOJIbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3periaTh KOHQIUKTHI.

IMPEJIMETHBIE PE3YJIBTATDBI

K konny oOyuenust B 10 Ki1acce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHUI:

JEMOHCTPUPOBATh Ha MpPUMEpPAxX poJib U MecTO (U3UKU B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOM KapTUHBI MHMpA, B Pa3BUTUHA COBPEMEHHOM TEXHUKH M TE€XHOJIOTHM, B IPAKTUYECKON
JeATEIbHOCTH JIFOCH;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJEeel: MaTepualibHas
TOYKa, MHEpUUAIbHAs CHCTeMa OTCU€Ta, aOCOJIOTHO TBEPAOE TENOo, HAealbHBIA ra3, MOAEIU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJN, TOYEUHBIHM AIEKTPUUECKUHN 3aps] NPHU pELICHUU
du3nUeckux 3anay;

pacrio3HaBaTh (U3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KMHETUYECKON TEOPUHM CTPOEHUS BEIIECTBA M AJIEKTPOJWHAMHUKHU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPAMOJIMHEHHOE ABM)KEHHE, CBOOOAHOE MaJeHHE Tel,
JBIDKEHUE 110 OKPYXHOCTH, WHEpILUs, B3auMojaeucTBue Tei, anddysus, OpoyHOBCKoOe
JIBIDKEHUE, CTPOCHHUE JXKUJIKOCTeH M TBEPIBIX TeNl, U3MEHEHHEe 00BbEMa Ten NMpH HarpeBaHUU
(oxJ1aXx/1eHNH ), TEMJIOBOE paBHOBECHE, CIIApEHUE, KOHIEH A, IaBJIeHHe, KpUCTAIIT3aIus,
KHIICHUE, BIAKHOCTH BO3/lyXa, IOBBIIICHHE JABJICHUS ra3a IIPH €ro HarpeBaHUU B 3aKPHITOM
coCylie, CBA3b MEXIYy IlapaMeTpaMu COCTOSHMS Ta3a B H30IPOLECCAX, DJIEKTpU3ALMS Tell,
B3aMMO/ICVICTBUE 3apsI0B;

OINKCBIBATE MEXAaHUYECKOE JIBUKECHUE, MCIONIb3Ys (PM3NYECKHE BEIMUYUHBI: KOOPAMHATA,
IIyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CHjla, UMITYJIbC Teld, KHHETHYECKas
SHEprus, MOTEHIMAJIbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMUYECKass MOUIHOCTb;, MpHU
ONHCAaHUM TPABWIBHO TPAKTOBaTh (U3MUYECKUH CMBICT HCIOJB3YEeMBIX BEIWYHMH, UX



0003HAUEHMsI U €JUHUIIBI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEIUYHHY
C IpYTMMH BEJIMYMHAMU;

ONHKCBHIBATh W3YyYCHHBIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHHUSA, HCIIONb3YS
¢du3nyeckue BEJMYMHBL: JIaBJICHUE Ta3za, TEeMIleparypa, CpelHsAs KHHETHYecKas »Heprus
XA0THYECKOT0 JBM)KEHHUSI MOJIEKYJ, CpEIHEKBaJpaTHUHAasi CKOPOCTb MOJIEKYJ, KOJMYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KO3(pQUIHMEHT MOJE3HOrO IEHCTBUS TEILIOBOTO
JIBUTATEIS; IPU OTMMCAHUH MIPABHIIBHO TPAKTOBATH (DU3MUYECKHI CMBICI UCIIOIb3YEMbIX BEIUYHH,
ux OOO3HAYEHMsS U E€IUHMLBI, HAXOIUTHh (OPMYJbI, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMH BEJIUUMHAM;

OIKCHIBATh M3YYEHHBIE SJCKTPUUYECKHE CBOMCTBA BELIECTBA M DJICKTPUUYECKHE SIBICHUS
(mpouiecchl), UCHOIB3YST (PU3NYECKUE BEIWYUHBL: AIEKTPUUYECKUI 3aps]l, dJIEKTPUUECKOE IOJIE,
HanpsOKEHHOCTh  I0JI, MOTEHIMAJ, Pa3HOCTh IOTEHLUAIOB; IpPU ONUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX OO0O03HAUEHUS M EIUHULIBL;
yKa3bIBaTh ()OPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYHHY C APYTUMH BETHUYNHAMU;

aHATM3UPOBaTh (PU3MUECKUE MPOLECCH U SBICHUS, HCIONB3Ys (DU3MUECKUEe 3aKOHBI U
MPUHLMIBL: 3aKOH BcemupHoro tarorenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM PHEpPIuu, 3aKOH COXPaHEHUS MMITYJIbCa, IPUHIMI CYNEpIO3ULMU CHJI, TPUHLIUI
PaBHOIIPABHS MHEPIHATIBHBIX CUCTEM OTCUETA, MOJIEKYIIPHO-KHHETHIECKYIO TEOPHIO CTPOCHHS
BEIIIECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIIOBOTO BHKCHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIlepaTypoi, MEepBbIil 3aKOH TEPMOJUHAMUKM, 3aKOH COXPaHEHUS
AJIEKTPUUYECKOTO 3apsisia, 3akoH KyloHa, mMpu 3TOM pa3inuyarh CIOBECHYIO (OPMYIMPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BbIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI IEHCTBHS MaIIWH, IPUOOPOB ¥ TEXHHUYECKUX YCTPOICTB;
pas3nnyarh yciaoBUsA UX O€30MaCHOTO MCIIOIb30BaHMs B IOBCEAHEBHOM KU3HU;

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTIOI30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (HOPMYIHPOBATH
npoOnemMy/3ajady W TUNOTE3y y4yeOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEeI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH ONBIT U (HOPMYIHPOBATH BBIBOIBI;

OCYILECTBIIATh MpPSIMBIE W KOCBEHHBbIE H3MEPEHUs (PHU3UUYECKUX BEJIWYMH, INPH ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] M HWCIOJIb30BATh HM3BECTHBIE METOABI OIEHKH
MOTPENIHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBHUCUMOCTH MEXIY (U3MUECKUMHM BEIMYMHAMHM C HCIIOJIb30BaHHEM
OpSAMBIX HW3MEPEHUH, IMpH STOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHpPOBAaTh pE3yJbTaThl
MOJTYYCHHOW 3aBUCHMOCTH (DM3WYECKUX BEJIWYHMH B BHJE TaONHIl U TpadUKOB, JIEIaTh BHIBOIBI
0 pe3yJibTaTaM HCCIIeI0BaHNUS;

coOmoiaTh MpaBuia 0€30MacHOro TpyAa MpH NPOBEICHUM HCCIEIOBAaHUI B paMKax
y4eOHOTO OJKCIEPUMEHTa, Y4eOHO-HUCCIEI0BATENbCKOM UM  IMPOEKTHOW JAEATENbHOCTH C
HCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHUS;

pemarh pacy€THBIE 3aJaud C SIBHO 3aJaHHOW (PU3MUYECKOW MOJENbI0, HCIIONIB3Ys
¢u3nueckre 3aKOHBI M MPUHLUIIBI, HA OCHOBE aHAJM3a YCIOBHS 33Jaudl BHIOUPATh (PH3UUECKYIO
MOJIeNIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE [UIs €€ pEeLIeHHUS,
IPOBOJIUTH PACUETHI U OLIEHUBATh PEATIbHOCTH MOJyYEHHOTO 3HaUeHUsI (PU3MUECKON BEINYHHBI,

pelaTh KayecTBEHHbIE 3a/ayM: BBICTPAMBATH JIOTMYECKH HEMPOTHBOPEUYMBYIO LIEMIOUKY
paccyXIeHUl ¢ OOPOi Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;

UCTONB30BaTh MPH PEUICHHH Y4eOHBIX 3a7ady COBPEMEHHBbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUHM JUI TIOUCKA, CTPYKTYpPUPOBAHUS, MHTEPIPETALUN U IPEACTaBICHUS y4eOHOH U



HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBATh MOJTy4aeMylo HH(POPMALHUIO;

NPUBOAUTH MPUMEPHI BKJIAaJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHUH;

UCIIONIb30BAaTh TEOPETHUECKHE 3HAHHUA 10 (U3UKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAICHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHS 3]I0POBbsI U COOIIOJICHHUS HOPM SKOJIOTHUYECKOTO IOBEICHUS B OKPYXKAIOIIEH cperie;

paboTaTh B IpyIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIeH, IUIAaHUPOBATh paboTy
IpYOIbl, palMOHaIbHO pacHpeneNsiTh OOS3aHHOCTH U  IUJIAHUPOBATh JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYaLMUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KaXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHNne paccMaTpUBAaEMON TPOOIIEMBI.

K xonny oOyuenusi B 11 kJjacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JIeMOHCTPHPOBATh HA TMpUMeEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KapTUHBI MHMPA, B PAa3BUTUHM COBPEMEHHOM TEXHHUKH M TE€XHOJIOTMM, B IIPAKTUYECKOU
JESTENIbHOCTH JIFOJIEH, IeJIOCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

VUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3MUECKUX MOJAENeil: TOYeUHBIN
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOUYEYHBIH HCTOYHUK CBETa, SJEpHas MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sI/Ipa MPH PEeIICHUN (PU3UIECKUX 3a/1a4;

pacrno3HaBaTh (pU3MUecKHe sBIEHUS (MPoIecChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKY U KBAaHTOBOM (DU3MKU: BJIEKTpUYECKasi MPOBOJAUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJICHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHas
UHAYKIMS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBHXKYLIUICS 3apaf,
3JIEKTPOMAarHUTHbBIE KOJIEOAHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoOCTpaHEHUE CBETA, OTPaKEHHE,
npejomieHue, uHTepdepeHius, Iudpakuus U TOJIsIpU3alUs CBETa, JAMCIEpCUs CBETa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AJIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPE) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOIECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsii, CWIa TOKa, JJIEKTPHUUECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABUKYIIasl CHUIa,
paboTa TOKa, MHIYKIMS MarHUTHOrO Iouisd, cwia Awmnepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHs SJIEKTPUUYECKOI0 M MAarHUTHOTO TOJEW, MepHoA W 4YacToTa KoseOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3apsj U Cujia TOKa B MPOIECCe TAPMOHMYECKUX AJIEKTPOMAarHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHME M ONTHYECKas CHUJla JIMH3bI, IPU OINUCAHUU MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIONB3YEMbIX BEIMYMH, WX O0003HAu€HUs M EAMHHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BETHUYUHAMU;

ONKCHIBATh M3yYCHHBbIE KBAHTOBBIE SBJICHHUS W TPOLECCHI, HCMONB3Yysd (U3HUECKUE
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, DHEPrus U
UMIynbc (OTOHA, IMEPHOJ IMoJypaclaja, SHEPrus CBSI3M AaTOMHBIX sE€p, NPU ONMUCAHUHU
NPaBUIBHO TPAKTOBaTh (PU3UYECKUN CMBICT HCIOJIB3YEMbIX BEIMYMH, WX OOO3HAYCHHS H
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE NAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIATH 3HAY€HUE (PU3NYECKON BETMUMHBI;

aHaATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3YSd (DU3MUYECKHE 3aKOHBI U
OpPUHLMIBL 3akoH OMa, 3aKOHBI IIOCIENOBAaTEJIBHOIO M IMAPAUIENBHOIO  COEIMHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH 3JIEGKTPOMAarHUTHOM  WHIYKIMH, 3aKOH



IPSAMOJIMHEHHOTO PACIpPOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHbBI IPEJIOMIICHUS
CBETa, ypaBHeHHME OWHIITeHHa 11 (QoTod(pderra, 3aKOH COXpPAHEHHUS DSHEPrUH, 3aKOH
COXpaHEHHMsI HMMYJIbCa, 3aKOH COXPAHEHHUS 3JIEKTPUYECKOTo 3apsia, 3aKOH COXPaHEHUS
MaccoBOI0 4MCia, MOCTynarel bopa, 3akOH paguoaKkTUBHOIO pacnajaa, MpU 3TOM pPas3inyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro0 MaTeMaTH4eCKOE BbIPR)KEHUE U YCIIOBHs (TPaHULBL,
00jacTh) IpPUMEHUMOCTH;

OTIpeNeNIATh HAIpaBJICHUE BEKTOpA MHAYKIMHA MAarHUTHOTO TOJS MPOBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOUTB U OIMCHIBATh N300pakeHHE, CO3/1aBaeMOE MIIOCKUM 3€pKajloM, TOHKOH JIMH30M;

BBITOJIHATh SKCIEPUMEHTHI IO HCCIEAOBAHHIO (DU3MYECKUX SBJICHUH W TPOIECCOB C
UCTIOIb30BAHUEM TPSAMBIX W KOCBEHHBIX HW3MEPEHUH: TmpH 3TOM  (OPMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaThb YCTAaHOBKY M3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH ONBIT U (POPMYIUPOBATH BHIBOABI;

OCYIIECTBIISIT TPSIMBIE W KOCBEHHBIE H3MEPEHHS (U3UYECKUX BEIWYHMH, TMPH STOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUsT M HCIOJIb30BATh HM3BECTHBIE METOABI OLEHKH
HOTPEIIHOCTEN U3MEPEHMIA;

UCCIIEI0BaTh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAHUEM MPSIMbIX U3MEPEHUN:
IPpU 5TOM KOHCTPYHMPOBATh YCTaHOBKY, (PMKCHpOBATH Pe3yJbTAThl MOIYYEHHOW 3aBUCHMOCTHU
¢u3nveckux BEIMYMH B BHAEC TaOMUIl W TpaduKoOB, [AenaTh BBIBOABI IO pe3yiabTaTaMm
UCCIIEI0BaHMS;

coOuoiaTh IMpaBuia 0O€30MacHOro TpyJda NpH MPOBEJCHUM HCCIEIOBaHMM B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENOBATEIbCKOW M MPOEKTHOW JEATENBHOCTH C
UCTIOJI30BaHUEM U3MEPHUTEIBHBIX YCTPOMCTB U TAOOPaTOPHOTO 000PYAOBaHUS;

pewmiath pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIOJIb3Ys
(bu3nyeckre 3aKOHbl M MPUHIUIBI, HA OCHOBE aHAJIM3a YCIOBHS 33a4M BbIOUpPATh (PU3HUECKYIO
MOJIENIb, BBIACIATh (U3NYECKHE BEIMYMHBI U (OPMYINBI, HEOOXOAMMEBIE IS €€ pelIeHHS,
MIPOBOJIUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJyYSHHOTO 3HAUSHHsI (PU3MUECKON BEIIMYHHEI,

pelaTh KayecTBEHHBIE 33/1a4M: BBICTPAMBATh JIOTHYECKH HEMPOTHBOPEUMBYIO IIETIOUKY
paccyXJIeHUI ¢ Oopoi Ha U3y4EHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBJICHMUS;

UCTIONIB30BaTh TPH PEUICHHH YYEeOHBIX 3a7ad  COBpPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUHM JUIS TIOWCKA, CTPYKTYPHPOBAHWS, WHTEPIIPETAIMH W TIPEICTABICHUS Yy4eOHOH W
HAYYHO-TIOMYJISIpHOW HMH(OPMAIUU, MOJYYEHHOM W3 pPa3IUYHBIX HCTOYHHMKOB, KPUTUYECKH
aHAJTM3UPOBATh MOJTy4yaeMyto HH(POPMALIHUIO;

OOBSICHATH IPUHITUITHI IEHCTBHS MAIIWH, TIPUOOPOB M TEXHUIECKUX YCTPOWCTB, pa3InyiaTh
YCIIOBHS WX O€30ITaCHOTO MCIIOJIb30BaHMSI B TIOBCETHEBHOM JKU3HU;

NPUBOJUTH NMPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HaYyKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONIB30BaTh TEOPETHUECKUE 3HAHWSA TO (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrnieueHrs 6€30MacHOCTH MpU 00pallleHUH ¢ MPUOOPaMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpPaHEHHs 3I0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpene;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLHATBHBIX POJICH, IUIAHUPOBATh paboTy
IpyNIbl, palMOHAIBHO paclpeleNarTh OO0A3aHHOCTH U IUIAHUPOBaTh JIEATEIBHOCTh B
HECTAHAAPTHBIX CUTYallUsAX, aJeKBaTHO OLCHMBATh BKJAJ KaXJOrO0 W3 YYaCTHHKOB TPYIIBI B
pelIeHne paccMaTprUBaeMoil PoOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSA
bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
1.1 ®du3uKa U METOJIbl HAYYHOTO MMO3HAHUS 2
myschool.edu.ru
Htoro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 KiHeMaTHKA 5 https://m.edsoo.ru/7f41bf72
myschool.edu.ru
bu6mmoreka [IOK
2.2 JiHamuka 7 https://m.edso0.ru/7f41bf72
myschool.edu.ru
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHEHUS B MEXaHHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
myschool.edu.ru
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMUKA
3.1 OCHOBBI MOJIEKYJIAPHO-KMHETUUECKOM 9 1 bubnuorexa [IOK



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

Teopuun

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

bu6mmoreka [IOK

3.2 OCHOBBI TEPMOJIUHAMUKH 10 https://m.edsoo.ru/7f41bf72
myschool.edu.ru
ArperaTHble COCTOSTHUS BEIIECTBA. bu6mmoreka [IOK
3.3 5
da3oBbIe IEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24
Paznen 4. JIEKTPOJANHAMUKA
bu6mmoreka [IOK
4.1 DNEeKTpOCTaTHKA 10 https://m.edsoo.ru/7f41bf72
myschool.edu.ru
[TocTosiHHBIHM 251eKTpUYECKUi TOK. TOKH B bubnnoreka [JOK
4.2 12
Pa3IUYHBIX Cpeliax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
MaruutHoe nose. DIeKTpOMarHuTHas bubmorexa HOK
1.1 . s ' P 11 1 3 https://m.edsoo.ru/7f41c97c
AV myschool.edu.ru
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHbBI
MexaHuueckue U 3JIeKTPOMarHUTHHIE Bubmiorexa LIOK
2.1 P 9 1 https://m.edsoo.ru/7f41c97c
KoJieOaHus
myschool.edu.ru
MexaHnueckue U eKTPOMarHUTHHIE Bubmiorexa LIOK
2.2 P 5 1 https://m.edsoo.ru/7f41c97c
BOJIHBI
myschool.edu.ru
bu6mmorexa [IOK
2.3 Onruka 10 3 https://m.edsoo.ru/7f41c97c
myschool.edu.ru
Hroro no pazneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI CIICLIMAJIbHOM TCOpUHU

OTHOCHUTCIIBHOCTHU

Uroro no pazgeny

4

1

bubmuorexa [JOK
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

Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 Dneme KBaHTOBOM OITHK 6 Bubmiorexa LIOK
. MCHTBI KBAHTOBOH OIITUKHN
. https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.2 Crpoenue aToma 4 https://m.edsoo.ru/7f41c97c
myschool.edu.ru
bubmuorexa [JOK
4. A
3 TOMHO® 3ApO > https://m.edsoo.ru/7f41c97c
Htoro no paznemny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubmuorexa [JOK
5.1 DJIeMEHTBI aCTPOHOMUU M aCTPOPHUIUKU 7 https://m.edsoo.ru/7f41c97c
myschool.edu.ru
Hroro no pazneny 7
Paznen 6. OGOBIIAIOIEE IIOBTOPEHUE
bu6mmorexa [IOK
6.1 O06o06maroriee MOBTOPSHUE 4 https://m.edsoo.ru/7f41c97c
myschool.edu.ru
Hroro no pazneny 4
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KoJunuyecTBo yacoB 1 D1eKTPOHHBIE HUPPOBLIE YueOHuas
] ara
Tema ypoka Kourpoabubie IIpakTuueckue oOpa3oBaTe/ibHbIE JuTeparypa
n/n Bceero U3YyYEeHUsS
padoTbI padoTbI pecypcbl
®usuka, 10 xiacc /
Msxumes I'.J1.,
byxosues b.b.,
Yapyrua B.M. 110
®dusuka — Hayka o by N 8
eJaKIueH
npupoae. Hayuneie bu6mmoreka [IOK peAaKt .

1 1 [TapdhenTpeBoit
METOJIbI TO3HAHUS https://m.edsoo.ru/ff0c32e2 H A
OKPYKAIOIIEro MUpa U

Py B p AKIHMOHEpHOE
o01ecTBo
«3naTenncTBO
«IIpocBemenne»»
®usmka, 10 kace
/ Msikumes I'.J1.,
Pons 1 mecTo
byxosues b.b.,
¢u3uKu B
Yapyrun B.M.
dbopMupoBaHUU .
. MO/ peAaKinen
COBPEMEHHOM bubnuotexa [JOK .

2 . 1 [TapdpenTrenoii
HAYYHOU KapTHHBI https://m.edsoo.ru/ff0c33e6 HA
MHpA, B U

p . AKIIMOHEPHOE
MPAKTUIECKON
. 0011ecTBO
JIeSATeTLHOCTH JIFOACH
«M3paTenbCcTBO
«[IpocBerieHue»»
3 Mexanunueckoe 1 bubnmnoreka [JOK ®uzuka, 10 knacc



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

JBH)KCHHUE.
OTHOCHUTENLHOCTh
MEXaHUYECKOTO
JIBYKEHUS.
Ilepememnienue,
CKOPOCTb, YCKOPEHUE

https://m.edsoo.ru/ff0c3508

myschool.edu.ru

/ Makumes I'.J1.,
byxoBues b.b.,
Yapyrun B.M.
MO/ peIaKInei
[TapdenTbeBoii
H.A.,
AKIIMOHEPHOE
00111eCTBO
«M31aTenbpCTBO
«IIpocBemenne»»

PaBHOMepHOE
IPAMOJIMHENHOE
JBUYKECHUE

PaBHOyCKOpEHHOE
MPSMOJIMHENHOE
JIBUKCHUE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3620

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c372e
myschool.edu.ru

®usmka, 10 kace
/ Makumes I'.J1.,
byxosues b.b.,
Yapyrun B.M.
MO/l peIaKIueit
[MapdenTreBoit
H.A.,
AKIMOHEPHOE
0011ecTBo
«31aTenbcTBO
«IIpocsemeHne»»

®usmka, 10 kace
/ Makumes I'.JI.,
byxosues b.b.,
Yapyrun B.M.
MO/ peIaKInei
[TapdpenTrenoii
H.A.,
AKIIMOHEPHOE



https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e

CBo00OOgHOE ITaZICHUE.
Yckopenue
¢BOOOIHOTO MMaIEHUS

bu6mmoreka [IOK

https://m.edsoo.ru/ff0c39cc

00111eCTBO
«3narenscTBO
«IIpocBemeHue»»;
3agaunuk. 10-11
KJL. : IIocoOue s
o0mieoOpasoBar.
yUpEKACHUH /
A.Il. PeiMkeBUU. -
17-e u3n.,
crepeoTull. - M. :
Hpoda, 2013. -
188 c.
(271eKTPOHHBII
BapHaHT).
®duzuka, 10 kmacc
/ Makunmes I'.J1.,
byxosues b.b.,
Yapyrun B.M.
IO/ pelaKIuen
[TapdpenTrenoii
H.A.,
AKIIMOHEPHOE
0011eCTBO
«M3paTenbCcTBO
«[IpocemieHue»,
3agaunuk. 10-11
KJI. : TOcOOHUe JIst
001eobpasonar.
yupexJieHun /
A.Il. PeiMkeBHU. -



https://m.edsoo.ru/ff0c39cc

KpuBonunerinoe
JIBIDKECHHUE.
JBr>xenue
MAaTEepUAIBHON TOYKHU
10 OKPYKHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3ada
myschool.edu.ru

17-e u3n.,
cTepeoTuIl. - M. :
Hpoda, 2013. -
188 c.
(271eKTpOHHBII
BapHaHT).
®duzuka, 10 kmacc
/ Makumes I'.JI.,
byxosues b.b.,
Yapyrun B.M.
MO/ peIaKIHuen
[MapdenTtreBoit
H.A.,
AKIIMOHEPHOE
o01ecTBo
«3narenscTBO
«[IpocBemieHue»»

ITpuHIMDI
OTHOCHUTEIBHOCTH
I'anunes.
NuepuunanbHbie
CHCTEMBI OTCYETA.
ITepBbIii 3aK0H
Hrrorona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3be8

myschool.edu.ru

®wusmka, 10 kace
/ Makumes I'.J1.,
byxosues b.b.,
Yapyrun B.M.
IO/ pelaKLIHen
[MapdenTreBoit
H.A,,
AKITMOHEPHOE
0011ecTBO
«3naTenncTBO
«IIpocsemeHne»»

Macca tena. Cuina.

bu6mmorexa [IOK

®usuka, 10 kmacc



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

[TpuHuun
CYyNEpHO3UIUU CHUJL.
Bropoii 3akon
Hrrotona misa

MaTCpHaHBHOﬁ TOYKH

https://m.edsoo.ru/ff0c3be8

/ Makumes I'.J1.,
byxoBues b.b.,
Yapyrun B.M.
MO/ peIaKInei
[TapdenTbeBoii
H.A.,
AKIIMOHEPHOE
00111eCTBO
«M31aTenbpCTBO
«IIpocBemeHune»»;
3amaunnk. 10-11
KJL. : IIocoOue s
o0meodpasoBar.
yupexaeHu /
A.Il. PeiMkeBuu. -
17-e u3n.,
crepeoTuIl. - M. :
Hpoda, 2013. -
188 c.
(27eKTPOHHBIH
BapUaHT).

10

Tperuii 3aKkoH
HrroToHa nis

MaTCpHAJIbHBIX TOUCK

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3be8

®wusmka, 10 kace
/ Makumes I'.J1.,
byxosues b.b.,
Yapyrun B.M.
MO/ peIaKIHen
[MapdenTtreBoit
H.A.,
AKITMOHEPHOE
0011ecTBO



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

«3naTenncTBO
«ITpocsenieHure»»

11

3aKOH BCEMUPHOIO
taroteHus. Cumna
TspkecTu. [lepBas
KOCMUYECKast
CKOPOCTh

bu6mmorexka [IOK

https://m.edsoo.ru/ff0c3d00

®usmka, 10 kace
/ Makumes I'.J1.,
byxosues b.b.,
Yapyrun B.M.
MO/ peIaKInei
[TapdenTbeBoii
H.A.,
AKIMOHEpHOE
00111eCTBO
«31aTesbCcTBO
«IIpocBemeHune»»;
3agauyauk. 10-11
KJL. : IIocoOue s
o0mieoOpasoBar.
yupexaeHuit /
A.Il. PeiMkeBUu. -
17-e u3n.,
crepeoTuIl. - M. :
Hpoda, 2013. -
188 c.
(271eKTpOHHBII
BapUaHT).

12

Cwita ynpyrocru.
3axoH ['yka. Bec Tena

bubmuorexa [JOK

https://m.edsoo.ru/ff0c3e18

myschool.edu.ru

®usuka, 10 kmacc
/ Makumes I'.J1.,
byxoBues b.b.,
Yapyrun B.M.
IO/ peIaKLIHen



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18

[MapdenTtreBoit
H.A.,
AKIHMOHEpPHOE
o01ecTBo
«3narenncTBO
«IIpocBelenne»»

®duzuka, 10 kmacc

/ Makumes I'.JI.,
byxosnesB b.b.,
Cuiia TpeHusl. yXOBI
bubnnorexa [HOK Yapyrun B.M.
Koadduruent .
https://m.edsoo.ru/ff0c3f76 = moxa pegakuueu
Tpenus. Cuia .
13 myschool.edu.ru ITapdenTtreBoit
COIPOTHBIICHUS TIPU HA
JIBU’KCHHUHU Tea B o
AKIIMOHEPHOE
YKUJKOCTH WJIH Ta3e
o01ecTBo
«M31aTenbCcTBO
«[IpocBemieHue»»
®wusmka, 10 kace
- / Mskumes 1".J1.,
OCTyTaTeIHLHOE U
v byxosues b.b.,
BpallaTeabHOe
bubnnoreka [JOK Yapyrun B.M.
JIBIDKCHHE .
5 https://m.edsoo.ru/ff0c41a6  1oa peaakuueu
a0COIOTHO TBEPIOTO .
14 myschool.edu.ru IMapdentreBoit
Tena. MOMEHT CHJIBI. HA
[Tmeyo cuibl. o
AKITMOHEPHOE
VYcioBust paBHOBECUS
N 0011ecTBo
TBEPIOTO Tela
«3naTenncTBO
«ITpocBemieHne»»
15 Umnynsc bubnnorexa [JOK ®usuka, 10 knacc



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6

MaTepUaJIbHOU
TOYKHU, CUCTEMBI
MaTepHalbHbIX
Touek. Mmmynbe
CHUJIbI. 3aKOH
COXpaHEHUs
MMITYJIbCA.
PeaktuBHOE
JIBI)KEHUE

https://m.edsoo.ru/ff0c43d6

/ Makumes I'.J1.,
byxoBues b.b.,
Yapyrun B.M.
MO/ peIaKInei
[TapdenTbeBoii
H.A.,
AKIIMOHEPHOE
00111eCTBO
«M31aTenbpCTBO
«IIpocBemeHune»»;
3amaunnk. 10-11
KJL. : IIocoOue s
o0meodpasoBar.
yupexaeHu /
A.Il. PeiMkeBuu. -
17-e u3n.,
crepeoTuIl. - M. :
Hpoda, 2013. -
188 c.
(27eKTPOHHBIH
BapUaHT).

16

Pa6ota u MomHOCTh
cuibl. Kunetnueckas
SHEPruUs
MaTepualbHOU
ToukH. Teopema 00
W3MEHEHUN
KUHETUYECKOI
SHEPTrUHn

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4502

®wusmka, 10 kace
/ Makumes I'.J1.,
byxosues b.b.,
Yapyrun B.M.
MO/ peIaKIHen
[MapdenTtreBoit
H.A.,
AKITMOHEPHOE
0011ecTBO



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

«3naTenncTBO
«ITpocsenieHure»»

17

18

[TorennmansHas
SHEPTHUs.
ITorennmansHas
SHEPIUs yIpyro
nehopMUpPOBaHHOM
MPYKUHBI.
IlorennuansHas
SHEprus Telia BOIU3H
MOBEPXHOCTU 3eMIIH

ITorennmanpHbIC 1
HEMOTCHIINATBLHEIC
cuibl. CBsA3b pabOTHI
HEMOTECHITNATbHBIX
CHJI C U3BMEHEHHEM
MEXaHUYEeCKOM
JOHEPTUU CUCTEMBI
Tel. 3aKOH
COXpaHEHHUsI
MeXaHUIeCKOHN
SHEpPrun

bu6mmoreka [IOK

https://m.edsoo.ru/ffOc461a

bu6mmoreka [JOK

https://m.edsoo.ru/ff0c478c

®usmka, 10 kace
/ Makumes I'.J1.,
byxosues b.b.,
Yapyrun B.M.
MO/ peIaKInei
[TapdenTbeBoii
HA.,
AKIMOHEpHOE
00111eCTBO
«M31aTenbsCTBO
«IIpocBemenne»»

®duzuka, 10 kmacc
/ Makumes I'.JI.,
byxosues b.b.,
Yapyrun B.M.
MO/ peIaKIHen
[TapdpenTrenoii
H.A.,
AKIMOHEPHOE
0011ecTBo
«M3naTenbCcTBO
«[IpocemieHue»,
3agaunuk. 10-11
KJ. : HOcoOHe It
o01eobpasonar.
yUpexJieHun /
A.Il. PeiMkeBuu. -



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

17-e u3n.,
cTepeoTuIl. - M. :
Hpoda, 2013. -
188 c.
(271eKTpOHHBII
BapHaHT).

®duzuka, 10 kmacc

JlaGopaTopHas / Mskumes I'.J1.,
pabora BbyxoBues b.b.,
«HcciaenoBanue Yapyrun B.M.
CBSI3U PaOOTHI CHIIBI C 10J] peTaKkuueit
19 U3MEHEHUEM [MapdenTtreBoit
MEXaHUYECKOM HA,,
JHEPIUH Teja Ha AKIMOHEpHOE
pUMepe PacTKEHU 0011ecTBO
PE3UHOBOTO KIyTa» «3narenscTBO
«[IpocBemieHue»»
Temarnueckue
KOHTPOJIbHBIE H
CaMOCTOSITENbHBIE
KonrponsHas pabora paboThI 1O
10 TEME ¢uzuke. 10 kmacc
20 «Kunemaruka. / O.. T'pomiiesa.

JlnHamuka. 3aKOHbI
COXpaHEHUS B
MEXaHUKE»

-M.:
N3narenncTBo
«Dx3ameny, 2012.
—190 c.
(27eKTpOHHBIN
BapHaHT)




®usmka, 10 knace

/ Makumes I'.JI.,
OcHoBHBIE
byxoBues b.b.,
MOJIOKCHUS Yapvrmm B.M
MOTTEKYJIAPHO- bubmnoreka LIOK pyr ey
. MO/ peIaKInei
KHHETHYECKOMH .
21 myschool.edu.ru [MapdenTtreBoit
TEOPUH.
H.A.,
bpoynosckoe
AKIIMOHEPHOE
JIBIDKCHUE. SIICCTEO
o011
u ns
Muddys «3naTenncTBO
«IIpocBemieHre»»
®usmka, 10 kiace
[ Msixumes I'.J1.,
byxosnes b.b.,
Xapakrep JBUKEHUS v
. Yapyrun B.M.
1 B3aUMO/JICHCTBUS .
myschool.edu.ru O[] pelaKkiuen
YacTHUIl BEIIECTBA. N
22 [MapdenTreBoit
Mogenu ctpoeHust HA
rasoB, XKUIKOCTEN U o
: AKIMOHEPHOE
TBEPJIBIX TEJ
0011eCTBO
«M3maTenbsCTBO
«IIpocsemeHne»»
®usmka, 10 kace
Macca MonekyiI. / Msixumes I'.JL.,
KomuuectBo myschool.edu.ru byxoBues b.b.,
23 BEIIECTBA. Yapyrun B.M.
ITocTosiHHAS MO/ peIaKInei
ABorajzipo [TapdpenTrenoii

H.A,,




AKIIMOHEPHOE
o01recTBo
«3narennpcTBO
«[IpocBemienue»,
3agaunuk. 10-11
KJI. : IocoOue st
o0mieoOpasoBar.
yUpexKACHUH /
A.Il. PeimMkeBuy. -
17-e u3n.,
cTepeoTHIl. - M. :
Hpoda, 2013. -
188 c.
(271eKTPOHHBII
BapHaHT).

®usmka, 10 kace

/ Makunmes I'.JI.,
byxosues b.b.,
Termosoe Yapyrun B.M.
paBHOBECHE. myschool.edu.ru MO/ peIaKIHne
24 Temnepatypa u eé [TapdpenTrenoii
n3mepenue. [lkana H.A.,
temneparyp Llenbcus AKIMOHEpHOE
0011ecTBO
«31arenscTBO
«[IpocBemieHue»»
W neabHbIii ra3 B but6mmorexa [IOK ®usnka, 10 knace
25 MKT. OcHOBHOE myschool.edu.ru / Msixumes I"JL.,
ypaBaenne MKT DA byxosues b.b.,




26

AOcomroTHas
TeMIlepaTypa Kak
Mepa cpeHen
KHUHETUYECKOMH
SHEPTUU JIBHKCHUS
MOJIEKYJI. Y paBHEHUE
Menpaeneena-
Kunaneiipona

bu6mmoreka [JOK

https://m.edsoo.ru/ffOc511e

Yapyrun B.M.
MO/l peIaKIuei
[TapdenTbeBoii
H.A.,
AKIMOHEpPHOE
00111eCcTBO
«31aTeNbCTBO
«IIpocBewenne»»

®duzuka, 10 kmacc
/ Makumes I'.JI.,
byxosues b.b.,
Yapyrun B.M.
MO/ peIaKIHen
[MapdenTtreBoit
H.A.,
AKIMOHEPHOE
0011eCTBO
«3narenscTBO
«[IpocBemieHue»»,
3agaunuk. 10-11
KJ. : mocoOue I
001eobpasonar.
yupexJieHun /
A.Il. PeiMkeBuu. -
17-e u3n.,
cTepeoTulIl. - M. :
Hpoda, 2013. -
188 c.
(271eKTpOHHBII
BapHaHT).



https://m.edsoo.ru/ff0c511e

®usmka, 10 knace

/ Makumes I'.JI.,
byxoBues b.b.,
Yapyrun B.M.
3axon JlansTona. myschool.edu.ru nox peztaKuHef“I
21 I'a30BBIE 3aKOHBI Hapgenepoii
HA.,
AKIIMOHEPHOE
0011ecTBO
«3narenbcTBO
«[IpocemieHue»»
®usmka, 10 kiace
/ Msakunmes I'.J1.,
JlabGopaTopHas byxosues b.b.,
pabora Yapyrun B.M.
«HccnenoBanue IO/ pelaKLIuen
28 3aBUCUMOCTH MEXAY [TapdenTreBoii
napaMeTpamu H.A,,
COCTOSIHUS AKIMOHEPHOE
Pa3peKEHHOTO Ta3a 0011ecTBO
«3marenbcTBO
«IIpocsemenne»
®usmka, 10 kace
/ Makumes I'.J1.,
N3onporeccel B
byxoBues b.b.,
29 UJICANBHOM ra3e 1 UxX bubnnoreka [JOK Yapyrim BM.
rpaduyeckoe https://m.edsoo.ru/ff0c570e .
MO/ peAaKInen
MIPE/ICTABJICHHE

[TapdpenTrenoii
H.A,,



https://m.edsoo.ru/ff0c570e

AKIIMOHEPHOE
o01recTBo
«3narennpcTBO
«[IpocBemienue»,
3agaunuk. 10-11
KJI. : IocoOue st
o0mieoOpasoBar.
yUpexKACHUH /
A.Il. PeimMkeBuy. -
17-e u3n.,
cTepeoTHIl. - M. :
Hpoda, 2013. -
188 c.
(271eKTPOHHBII
BapHaHT).

®usmka, 10 knace

BnytpenHss sHeprus / Msixumes I'.JL.,
TEPMOJINHAMUYECKOMN byxosues b.b.,
CHCTEMBI U CTIOCOObI Yapyrun B.M.
e€ U3MEeHEeHUsl. NOJ1 pelaKkuuen
30 KommyectBo TemnoTst Brbmiorexa LIOK Haigeimlelsoﬁ
https://m.edso0.ru/ff0c5952
u pabora. H.A.,
Buytpennss sneprus AKIIMOHEpHOE
0JIHOATOMHOTO 00111eCTBO
UJeaNbHOTO ras3a «M31aTenbCTBO
«IIpocsemieHue»»
31 Bunast Bu6aunorexa [IOK ]P;SZII;&&(;KF%C'
TETUIonepe1aun https://m.edsoo.ru/ff0c5¢c36 ) o

3aJa4YHHUK 1A



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36

y4Yaluxcs
o0meobpasoBar.
OpraHu3arui
(6a30BbIit
ypoBeHns) / JI. D.
I'enpenmreiin,
JILA. Kupuk, 1.M.
l'ensdrar, N.1O.
Henames ; mon,
pen. J1.O.
T'egnenmreiina. -
M. : MuemMo3uHa,
2009 - 127 c.
(271eKTPOHHBII
BapHaHT)

®usmka, 10 kace

/ Makunmes I'.JI.,
VYaenpHas byxosues b.b.,
TETIJIOEMKOCTh bubaunoreka [IOK Yapyrun B.M.
BEIIECTBA. https://m.edsoo.ru/ff0c5¢36  mox penakuuen
32 KonnuecTBo TEMIOTHI myschool.edu.ru [TapdentneBoit
IIPH TEIUIONEepeaaye. H.A.,
AnnabaTHBIN AKIIMOHEPHOE
npoiiecc 0011ecTBO
«3narenbcTBO
«IIpocsemieHue»»
IlepBbl1it 3aK0H BuGmorexa LIOK ®uzuka, 10 kmace
33 TEPMOJIMHAMUKHU 1 / Maxumes I'.JI.,

€T0 IIPUMCHCHUC K

https://m.edsoo.ru/ff0c5efc

byxosues b.b.,



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

nusomnponeccam

Yapyrun B.M.
MO/l peIaKIuei
[TapdenTbeBoii
H.A.,
AKIMOHEpPHOE
00111eCcTBO
«M31aTenbCTBO
«IIpocBeleHune»»,
3agauynuk. 10-11
KJI. : TToco0une JIst
001eodpasoBar.
yupexaeHu /
A.Il. PeimMkeBHU. -
17-e u3n.,
crepeoTull. - M. :
Hpoda, 2013. -
188 c.
(271eKTpOHHBII
BapHaHT).

34

Heob6patumoctsb
IIPOLIECCOB B
npupozae. Bropon
3aKOH
TEPMOJIMHAMUKHI

bubmuorexa [JOK

https://m.edsoo.ru/ff0c6230

®wusmka, 10 kace
/ Makumes I".J1.,
byxoBues b.b.,
Yapyrun B.M.
MO/ peIaKIHen
[MapdenTtreBoit
H.A.,
AKIIMOHEPHOE
001I1eCTBO
«3naTenncTBO
«ITpocBemieHne»»



https://m.edsoo.ru/ff0c6230

35

[Tpunumn neicTBus u
KII/I TerutoBoi
MaIIuHbI

bu6mmoreka [IOK

https://m.edsoo.ru/ff0c600a

®usmka, 10 knace
[ Msaxumes I'.J1.,
byxoBues b.b.,
Yapyrun B.M.
MO/ peIaKInei
[MapdenTtreBoit
H.A.,
AKIIMOHEPHOE
00111eCTBO
«31aTesbCcTBO
«IIpocBemeHue»»;
n3uka. 10 kmacc.
B2u4. Y2, :
3aJaYHUK JIJIs
y4YaIuxcs
o01eodpasonar.
OpraHu3aun
(6a30BwIit
ypoBens) / JI. 3.
I'enpenmreiin,
JILA. Kupuk, 1.M.
l'ensrar, N.1O.
Henames ; o,
pen. J1.O.
T'ennenmreiina. -
M. : Muemo3uHa,
2009 - 127 c.
(27eKTPOHHBIH
BapHaHT)



https://m.edsoo.ru/ff0c600a

36

37

[uxn Kapno u ero
KILJ

DKOJIOTHYECKHE
poOIIeMbI
TEIJIOOHEPTEeTUKU

myschool.edu.ru

myschool.edu.ru

®usmka, 10 knace
/ Makumes I'.JI.,
byxoBues b.b.,
Yapyrun B.M.
MO/ peIaKInei
[MapdenTtreBoit
H.A.,
AKIIMOHEPHOE
00111eCTBO
«31aTesbCcTBO
«IIpocBemeHue»»;
3amaunnk. 10-11
KJL. : IIocoOue s
o0meodpasoBar.
yupexaeHuit /
A.Il. PeiMkeBuu. -
17-e m3n.,
crepeoTuIl. - M. :
Hpoda, 2013. -
188 c.
(27eKTPOHHBIH
BapUaHT).
3amauynuk. 10-11
KJI. : TOcOOHUe JUIst
o0mieo0pasoBar.
yupexaeHuit /
A.Il. PeiMkeBUu. -
17-e m3n.,
cTepeoTuIl. - M. :

Hpoda, 2013. -




188 c.
(271eKTpOHHBII
BapHaHT).

3amaynuk. 10-11
KJ1. : mocoOue It

o0mieoOpasoBar.
i/
O06o0maromuii ypok YHPCAJICHIH
A.Il. PeimMkeBHY. -
38 «MonekynsipHas bubmuorexa [JOK 17-¢ wan
¢usrka. OCHOBBI https://m.edsoo.ru/ff0c6938 ”
TEPMOIAUHAMUKU crepeotuil. - M.:
P Hpoda, 2013. -
188 c.
(371eKTpOHHBII
BapHUaHT).
Tematnueckue
KOHTPOJIBHBIE U
CaMOCTOSITEIIbHBIC
0
Kontponbnas padota PabOTHI IO
110 TeMe ¢usuke. 10 kimace
/ O.H. T'pomiiesa.
39 «MonekynsipHas M.
¢duznka. OCHOBBI e
TEPMOIMHAMUKIY Mz narenscrso
P «Dx3ameny, 2012.
- 190 c.
(27eKTpOHHBIN
BapHaHT)
0 | o biGmorera LIOK M T,
AACHCATIA. https://m.edsoo.ru/ff0c63b6 o7
Ucnapenne u byxoBues b.b.,



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c63b6

41

42

KUIICHUC

AOcoirotHas u
OTHOCUTCJIbHAA
BJIQXKHOCTH BO3/IyXa.
HacpleHHsIi nap

TBépnoe Teno.
Kpucrannuueckue u
amopdHbIe Terna.
AHnzorponus

CBOWCTB KPHUCTAJLIOB.

Kunkue KkpucTauisl.
CoBpeMeHHbIE
MaTepHualIbl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c64d8

bubnmoreka [JOK
https://m.edsoo.ru/ff0c65f0

Yapyrun B.M.
MO/l peIaKIuei
[TapdenTbeBoii
H.A.,
AKIMOHEpPHOE
00111eCcTBO
«31aTeNbCTBO
«IIpocBewenne»»

®duzuka, 10 kmacc
/ Makumes I'.J1.,
byxosues b.b.,
Yapyrun B.M.
MO/ peIaKIHen
[MapdenTtreBoit
H.A.,
AKIMOHEPHOE
0011ecTBo
«M3naTenpCcTBO
«[IpocBemieHue»»

®usmka, 10 kace
/ Makumes I'.JI.,
byxosues b.b.,
Yapyrun B.M.
MO/ peIaKIHen
[TapdpenTrenoii
H.A.,
AKITMOHEPHOE
0011ecTBO
«M3naTenbeTBO



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

«IIpocBemenne»»

®duzuka, 10 kmacc

/ Makumes I'.J1.,
byxosues b.b.,
[InaBnenue u Bu6auoreka LOK Yapyrun B.M.
KPHUCTAJUIM3aLHs. MO/ peIaKIHen
43 VY nenbHas Temiora myschool.edu.ru [TaphenTreBoit
ILIABIICHHS. H.A.,
Cyb6numarnus AKUMOHEpHOE
o01ecTBo
«31aTeNbCcTBO
«IIpocBemenne»»
®duzuka, 10 kmacc
/ Makumes I'.J1.,
byxosues b.b.,
Yapyrun B.M.
44 VYpaBHeHue bubnnorexka [JOK ;Ziggiiﬁj::ﬁn
TEIJIOBOro Oajlanca https://m.edsoo.ru/ff0c6820 HA.,
AKIMOHEPHOE
001IecTBo
«3narenbcTBO
«IIpoceenieHue»»
DJIeKTpHU3ALMS TEL. Pusnka, 10 krace
- / Msikumes I'.J1.,
45 3ap}m‘PHBa a bubmuorexa [JOK byxosues b.b.,
https://m.edsoo.ru/ff0c6bcc = Yapyrun B.M.
ANEKTPUUECKUX .
Mo/ peAaKuuen
3aps/i0B

[TapdpenTrenoii



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

HA.,
AKIHMOHEpPHOE
o01ecTBo
«3narenpcTBO
«IIpocBemeHue»»

®usmka, 10 kace

/ Makumes I'.JI.,
byxosues b.b.,
[IpoBoaHUKH, yXOBH
Yapyrun B.M.
JIUAJICKTPUKH U 1O peaKImei
MOJIYIIPOBOIHUKH. bu6mmoreka [IOK p .
46 [MapdenTtreBoit
3aKOH COXpaHCHHUsI https://m.edsoo.ru/ffOc6bcc HA
SIIEKTPUYECKOTO v
AKIIMOHEPHOE
3apsa
00111eCTBO
«3marenscTBO
«IIpoceenieHue»»
®wusmka, 10 kace
/ Mskumes 1".JI.,
byxoBues b.b.,
Yapyrun B.M.
N IO/ pelaKLIHen
BzaumoneiicTBue TapderTesoii
47 3aps/10B. 3aKOH bu6mmoreka [JOK u i
Kynona. ToueuHbit https://m.edsoo.ru/ffOc6ce4 o
B AKIIMOHEPHOE
AIIEKTPUICCKUN 3apsi]T
001IeCTBO
«3naTenncTBO
«ITpocBenieHne»»;

3agaunuk. 10-11
KJ. : mocooue st



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

48

Hanpsxénnocts
3JIEKTPUYECKOTO
nons. [puHnmn
CyNepno3HIUU
ANEKTPUYECKUX
noneu. Jlnnun
HANPSOKEHHOCTH

bu6mmoreka [IOK

https://m.edsoo.ru/ff0c6df2

o0mieoOpasoBar.
yapexaeHuH /
A.Il. PeimMkeBHY. -
17-e u3n.,
cTepeoTuIl. - M. :
Hpoda, 2013. -
188 c.
(271eKTpOHHBII
BapHUAHT).
®duzuka, 10 kmacc
/ Makumes I'.J1.,
byxosues b.b.,
Yapyrun B.M.
MO/ peIaKIHen
[TapdhenTbeBoit
H.A,,
AKIMOHEPHOE
0011eCTBO
«3narenscTBO
«IIpocsemenne»;
3agaunuk. 10-11
KJ. : mocoOue I
001eodpasonar.
yupexaeHuit /
A.Il. PeiMkeBuu. -
17-e u3n.,
cTepeoTulIl. - M. :
Hpoda, 2013. -
188 c.
(271eKTpOHHBII



https://m.edsoo.ru/ff0c6df2

BapHaHT).

49

50

PaGora cun
AIEKTPOCTATUUECKOTO
noJis. [lorennuan.
Pa3zHocTh
MOTEHLIHAIOB

[IpoBoHMKY 1
JTUDJIEKTPUKHU B
JIEKTPOCTATUUECKOM
noJe.
Jusnexkrpuyeckas
IIPOHUIIAEMOCTh

bubmuorexa [JOK

https://m.edsoo.ru/ff0c6f00

bu6mmoreka [JOK

https://m.edsoo.ru/ff0c7018

®duzuka, 10 kmacc
/ Makumes I'.J1.,
byxosues b.b.,
Yapyrun B.M.
MO/ peIaKIHen
[TapdenTbeBoii
H.A.,
AKUMOHEpHOE
o01ecTBo
«M31aTenpCTBO
«IIpocBemenne»»

®duzuka, 10 kmacc
/ Makumes I'.J1.,
byxosues b.b.,
Yapyrun B.M.
MO/ peIaKIHen
[TapdpenTrenoii
H.A.,
AKIMOHEPHOE
001IecTBo
«M3naTenpCcTBO
«[IpocBemieHue»»;
3agaunuk. 10-11
KJ. : HOcoOHe It
00meobpasonar.
yupexJieHu /
A.Il. PeiMkeBHU. -
17-e u3n.,



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

o1

DIIEKTPOEMKOCTb.

Konpnencarop

bubmuorexa [JOK

https://m.edsoo.ru/ff0c7126

crepeoTull. - M. :
Hpoda, 2013. -
188 c.
(271eKTpOHHBII
BapHaHT).
®usmka, 10 knace
/ Makumes I'.JI.,
byxoBues b.b.,
Yapyrun B.M.
MO/l peIaKIueit
[MapdenTtreBoit
H.A.,
AKIIMOHEPHOE
0011eCTBO
«3parenscTBO
«[IpocBemieHue»»

52

DNEKTPOEMKOCTh
IUIOCKOTO
KOHJIeHcaTopa.
OHeprus
3apsHKEHHOTO
KOHJIeHCaTopa

bu6mmoreka [JOK

https://m.edsoo.ru/ff0c72c0

®wusmka, 10 kace
/ Mskumes 1".JI.,
byxoBues b.b.,
Yapyrun B.M.
IO/ pelaKLIHen
[MapdenTreBoit
H.A.,
AKIIMOHEPHOE
0011ecTBO
«3naTenncTBO
«ITpocBenieHne»»;
3agaunuk. 10-11
KII. : mocoOue amst



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

53

54

JlabopaTopHas
pabora "U3mepenue
3NEKTPOEMKOCTHU
KOHJeHcaropa"

IIpuHIMD AEHCTBUS U
MIPUMEHEHUE
KOHJICHCAaTOPOB,
KOIIMPOBAJILHOTO
amnrmapara, CTpyiuHOro
IpUHTEpA.
DJIeKTpOCTaTUYECKast
3amuTa. 3a3eMIeHHe
AIIEKTPONPUOOPOB

o0mieoOpasoBar.
yapexaeHuH /
A.Il. PeimMkeBHY. -
17-e u3n.,
cTepeoTuIl. - M. :
Hpoda, 2013. -
188 c.
(271eKTpOHHBII
BapHUAHT).
®duzuka, 10 kmacc
/ Makumes I'.J1.,
byxosues b.b.,
Yapyrun B.M.
MO/ peIaKIHen
[TapdhenTbeBoit
H.A,,
AKIMOHEPHOE
00111eCTBO
«3narenscTBO
«IIpocsemeHne»»

®uzuka. 10 kiacc.
B24.Y2.:
3aIaYHUK JJIS
yUanmxcs
o0meobpasonar.
OpraHu3aun
(6a30BbIl YPOBEHbD)
/I D.
TI'engenmreiin,




55

DIIEKTPUUYECKHH TOK,
YCIIOBHS €T0
CyILIECTBOBAHUSI.
ITocTOSAHHBIN TOK.
Cua Toka.
Hanpsixenue.
ComnpoTHBICHHE.
3akon Oma i1
ydacTka 1enu

myschool.edu.ru

JILA. Kupuk, 1.M.
I'enbdrar, N.1O.
Henamues ; mox pen.
JLD.
I'enngenmreiina. -
M. : MHemo3uHa,
2009 - 127 c.
(271eKTpOHHBII
BapHaHT)

®duzuka, 10 kmacc
/ Makumes I'.J1.,
byxosues b.b.,
Yapyrun B.M.
MO/ peIaKIHen
[TapdhenTbeBoit
H.A,,
AKIMOHEPHOE
00111eCTBO
«3narenscTBO
«IIpocsemenne»;
3agaunuk. 10-11
KJ. : mocoOue I
001eodpasonar.
yupexaeHuit /
A.Il. PeiMkeBuu. -
17-e u3n.,
cTepeoTulIl. - M. :
Hpoda, 2013. -
188 c.
(271eKTpOHHBII




BapHaHT).

56

57

ITocnenmoBarennsHOE,
napajuieIbHOe,
CMEIIIaHHOE
COCTMHEHUE
MIPOBOTHHUKOB.
JlaGopaTopHas
pabota «/3y4eHue
CMEIIIaHHOTO
COCIIMHCHUS
PE3UCTOPOBY

Paborta 1 MOIIHOCTH
3JIEKTPUUYECKOTO
TOKa. 3aKkoH Jlxoyns-
Jlenma

bu6mmoreka [IOK

https://m.edsoo.ru/ff0c74f0

myschool.edu.ru

bu6mmoreka [JOK

https://m.edsoo.ru/ff0c7838

®uszuka, 10 kmacc
/ Makumes I'.J1.,
byxosues b.b.,
Yapyrun B.M.
MO/ peIaKIHen
[TapdenTbeBoii
H.A.,
AKUMOHEpHOE
o01ecTBo
«M31aTenpCTBO
«IIpocBemenne»»

®duzuka, 10 kmacc
/ Makumes I'.J1.,
byxosues b.b.,
Yapyrun B.M.
MO/ peIaKIHen
[TapdpenTrenoii
H.A.,
AKIMOHEPHOE
001IecTBo
«M3naTenpCcTBO
«[IpocBemieHue»»;
3agaunuk. 10-11
KJ. : mocoOue st
00meobpasonar.
yupexJieHu /
A.Il. PeiMkeBHU. -
17-e u3n.,



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

3axod Oma g

crepeoTull. - M. :
Hpoda, 2013. -
188 c.
(271eKTpOHHBII
BapHaHT).

®usmka, 10 kace

i ( ) / Makumes I'.JI.,
MOJIHOM (3aMKHYTOM
vyT byxoBues b.b.,
AIEKTPUYECKON LIeTIH.
Yapyrun B.M.
Kopotkoe .
MoJ1 pelaKuuen
58 3aMbIKaHHUE. bubmuorexa [JOK I ; .
appeHTheBOU
JlabopatopHas https://m.edsoo.ru/ff0c7ae0 - i
pabora «M3mepenue v
AKIIMOHEPHOE
OJIC ncrouHrka ToKa
0011eCTBO
Y €ro BHYTPEHHETO
yip «3parenscTBO
COTIPOTUBIICHUS»
«IIpoceenieHue»»
®wusmka, 10 kace
/ Mskumes 1".JI.,
DNeKTpOHHAas
byxosues b.b.,
MIPOBOJIUMOCTH
p" Yapyrun B.M.
TBEPJBIX METAJUIOB. .
myschool.edu.ru O[] pe/laKkiuen
3aBUCHUMOCTh .
59 [MapdenTreBoit
CONPOTHUBIICHUSA
p H.A.,
METaJJIOB OT
AKIIMOHEPHOE
TEeMITepaTypHI.
0011ecTBO
CBepX1poBOAUMOCTh
«3naTenncTBO
«IIpocsemeHne»»
60 DIIEKTPUUECKUI TOK ®uzuka, 10 knacc

B Bakyyme. CBolicTBa

/ Makumes I'.JI.,



https://m.edsoo.ru/ff0c7ae0

61

62

AJIEKTPOHHBIX ITyYKOB

[ToxynpoBoaHUKH, UX
coOCTBEHHas U
pUMeCHas
IPOBOAUMOCT.
CaoiicTBa p—Nn-
nepexona.
[TosrynnpoBOTHUKOBEIE
npudopbI

DIIEKTPUUECKUI TOK
B PacTBOpax u
pacrmiaBax
3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS
JUCCOLIMAITHS.
DIIEeKTPOIHN3

bu6mmoreka [IOK

https://m.edsoo.ru/ffOc84ae

bu6mmorexa [IOK

https://m.edsoo.ru/ff0c82ba

byxosues b.b.,
Yapyrun B.M.
MO/l peIaKIuei
[TapdenTbeBoii
H.A.,
AKIIMOHEPHOE
00111eCcTBO
«31aTesbCcTBO
«IIpocBemenne»»

®duzuka, 10 kmacc
/ Makumes I'.J1.,
byxosues b.b.,
Yapyrun B.M.
MO/ peIaKIHen
[TapdhenTbeBoit
H.A.,
AKIMOHEPHOE
00111eCTBO
«3narenscTBO
«IIpocsemeHne»»

®uzmka, 10 kace
/ Msikumes I'.J1.,
byxosues b.b.,
Yapyrun B.M.
MO/ peIaKIHnei
[TapdpenTrenoii
H.A.,
AKITMOHEPHOE
0011ecTBO



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

«31aTeNbCTBO
«IIpocsemeHue»;
3agaunuk. 10-11
KJL. : IIocoOue s
o0meobpasoBar.
yUpEKACHUH /
A.Il. PeiMkeBUu. -
17-e u3n.,
crepeoTull. - M. :
Hpoda, 2013. -
188 c.
(271eKTPOHHBII
BapHaHT).

3agaunuk. 10-11
KJL. : IIocoOue s

. o0mieoOpasoBar.
DNEKTPUUECKUN TOK .
yupexaeHuit /
B razax.
N A.Il. PeimMkeBuu. -
63 CaMOCTOSTEeIIbHBIN U bu6mmoreka [JOK 17-¢ 13
HECaMOCTOSTENbHBIN https://m.edsoo.ru/ffOc84ae A
crepeoTuIl. - M. :
pazpsaa. MonHus. Tipodba, 2013. -
IT , .
Hasva 188 c.
(271eKTpOHHBII
BapUaHT).
DJIEKTpUYECKHUE 3amaunuk. 10-11
0 o 0
o | s Bimsatok % o0
TPOWCTBA U KX BarT.
yeIp https://m.edsoo.ru/ff0c86fc He00p .
MPAKTUYECKOE yapexaeHuu /

IMPUMCHCHHUC.

A.Tl. PeiMKeBHU. -



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

65

IIpaBuna TexHUKU
0€e30I1aCHOCTH

O6o06maromuit ypox
«INEKTPOIUHAMHUKAY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c88be

17-e u3n.,
cTepeoTuIl. - M. :
Hpoda, 2013. -
188 c.
(271eKTpOHHBII
BApHUAHT).
3agaunuk. 10-11
KJL. : IIocoOue s
001eodpasoBar.
yupexaeHui /
A.Il. PeiMkeBuu. -
17-e u3n.,
crepeoTur. - M. :
Hpoda, 2013. -
188 c.
(27eKTPOHHBIH
BapHaHT).

66

KonrponbHas pabora
10 TEME
«OJIEKTpOCTATHKA.
ITocTossHHBIN
AIIEKTPUYECKUH TOK.
Toxu B pa3nmnyHbIX
cpenax»

TemaTuueckue
KOHTPOJIbHBIE U
CaMOCTOSITEIIbHbBIE
paboThl 1o usuke.
10 kmace / O.1.
I'pomueBa. — M. :
N3narenscTBO
«Dx3ameny, 2012. —
190 c.
(27eKTpOHHBIN
BapHaHT)

67

PesepBHBIi1 ypOK.

bu6mmorexa [IOK

3agaunuk. 10-11



https://m.edsoo.ru/ff0c88be

KontponpsHas padora
10 TEME
"OnexkTpoaguHamMuka"

https://m.edso0.ru/ff0c8c56

KJI. : TIOCOOHUE JIst
o0meobpasoBar.
yapexaeHun /
A.Il. PeiMkeBHU. -
17-e u3n.,
crepeoTuIl. - M. :
Hpoda, 2013. -
188 c.
(371eKTpOHHBII
BapHaHT).

PesepBHbIil ypok.
68 O06o06maromuit ypok
o remam 10 kiacca

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

bubnuoreka [{OK

myschool.edu.ru

3amaunuk. 10-11
KJI. : TOcOOue JIst
o01eodpasonar.
YUPEKACHUH /
A.Il. PeimMkeBuu. -
17-e u3n.,
cTepeoTuIl. - M. :
Hpoda, 2013. -
188 c.

(27K TpOHHBIN
BapHaHT).



https://m.edsoo.ru/ff0c8c56

11 KJIACC

N KoaunuecTBo uacoB D1eKTPOHHBIE HUPPOBLIE YueOHnas
11;-)11 Tema ypoka Beero Konrtpoabnbsie IIpakTnueckue fl[:;jl‘eﬂl/lﬂ o0pa3oBaTe/bHbIe JuTeparypa
padoThI padoTshI pecypchl
®dusmka, 11 knace/
Msxumes I'.J1.,
ITocrosHBIE byxosues b.b.,
MarHuThl U UX Yapyrun B.M. nox
B3alMO/ICIICTBHE. Bu6morexa LIOK penaxkuueit )
Martirrioe nose. . 1 https://m.edsoo.ru/ff0c9778 Mapgenyesoii
BekTop MarauTHOM H.A.,
uHAyKuud. JIuauu AKIIOHEpHOE
MarHUTHOM 0011eCTBO
UHIYKIUH «3parenscTBO
«IIpocsemenne»
®uzmka, 11
kacc/ Mskuiies
I'.JI., ByxoBueB
MarnuTHOoe nosne b.b., Yapyrun
IIPOBOJIHHUKA C TOKOM. B.M. o
OmneIT OpcTena. 1 0 bubnuotexa [JOK penakuuei
B3aumoseiictBue https://m.edsoo.ru/ff0c98fe = IlapdenTtneBoit
IIPOBOJHUKOB C H.A,,
TOKOM AKUIMOHEpHOE
00111eCTBO
«M3naTenbeTBO
«ITpocBemenune»



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

duzuka.
3agaunuk. 10-11
KJL. : IIocoOue s
o0meobpasoBar.
yapexaeHun /
A.Il. PeiMkeBUu. -
17-e u3n.,
crepeoTull. - M. :
Hpoda, 2013. -
188 c.
(271eKTpOHHBII
BapHaHT).

JlaGopatopHas
pabota «M3yuyeHue
MarHUTHOT'O TOJIS
KaTyIIKA C TOKOM)

®usmka, 11
kjacc/ MsKuUIIeB
I'.JI., byxoBues
b.b., Yapyrun
B.M. non
penakuuen
[MapdenTreBoit
H.A.,
AKITMOHEPHOE
00111eCTBO
«31aTenbCTBO
«IIpocsemienue»

[evicTBue
MarHUTHOTO TIOJIS Ha
MIPOBOTHHUK C TOKOM.
Cuta Ammepa.
JlaGopatopHas

®uzmka, 11
Kiracc/ Msikutes
I'.JI., ByxoBueB
b.b., Yapyrun
B.M. non




pabora
«Uccnenosanue
IEUCTBUA
MMOCTOSIHHOTO
MarHuTa Ha PaMKy C
TOKOM)

JenicTtBue
MarHUTHOTO TIOJIS Ha
JBUKYITYIOCS
3apsHKEHHYIO
yactuity. Cuna
Jlopenma. Pa6ota
cuibl JIopeHia

bu6mmoreka [JOK

https://m.edsoo.ru/ff0c9df4

myschool.edu.ru

penakuuein
[TapdenTbeBoii
H.A.,
AKIHMOHEPHOE
o01recTBo
«M31aTenbCTBO
«IIpocsemenune»

duzuka, 11
Ki1acc/ MsKuIien
I'.JI., byxoBues
b.b., Yapyrun
B.M. non
penakuuein
[MapdenTtreBoit
H.A.,
AKIMOHEPHOE
001ecTBo
«M3naTenpCcTBO
«[IpocBemieHuey;
duszuka.
3agaunuk. 10-11
KJ. : mocoOue I
o01eodpasonar.
yupexaeHuit /
A.Il. PeiMkeBuu. -
17-e u3n.,
cTepeoTuIl. - M. :
Hpoda, 2013. -
188 c.
(271eKTpOHHBII



https://m.edsoo.ru/ff0c9df4

BapHaHT)

DJIeKTpOMarHuTHas
uHaykius. [Torok
BEKTOpa MarHUTHOM
unaykuuu. J/1C
MHAYKIHUU. 3aKOH
AIEKTPOMArHUTHOMN
nHaykuuu Papanes

JlaboparopHas
pabora
«Hccnenosanue
SIBJICHUS
ANEKTPOMATHUTHOMU

WHAYKIIAN»

NHAYyKTUBHOCTSD.
SIBnenue
camounaykuu. 3/1C

edu.skysmart.ru

bubmuorexa [JOK

https://m.edsoo.ru/ff0ca600

myschool.edu.ru

dun3mKa, 11
Knacc/ Makuwes
I.J1., byxosues
b.b., Yapyrux
B.M. nog
peaaKkumen
MapdeHTbeBOM
H.A.,
AKUMOHEpHoe
obuiecTBo
«M3paTtenbCcTBo
«[pocseweHne»
®uzuka, 11
Ki1acc/ MsKuIien
I'.JI., byxoBues
b.b., Yapyrun
B.M. non
penakuuein
[TapdpenTrenoii
H.A.,
AKIMOHEPHOE
0011ecTBo
«3narenbcTBO
«IIpocsemienue»
®uzmka, 11
Ki1acc/ MsKuIes
I'.JI., byxoBues



https://m.edsoo.ru/ff0ca600

CaMOUHIYKIHUH.

:‘)HepI‘I/IH MAarouTHOI'O

IMOJI KaTYIIKHU C
TOKOM.
:‘)J'IGKTpOMaI‘HI/ITHOC
I10JIC

b.b., Yapyrun
B.M. nox
penakuuein
[TapdenTbeBoii
H.A.,
AKIIMOHEPHOE
00111eCTBO
«M31aTenbCTBO
«IIpocBenienuey;
duszuka.
3amaunnk. 10-11
KJL. : IIocoOue s
o0meodpasoBar.
yupexaeHui /
A.Il. PeiMkeBUu. -
17-e u3n.,
crepeoTull. - M. :
Hpoda, 2013. -
188 c.
(27eKTPOHHBIH
BapHaHT)

Texumueckne
YCTPOMCTBA U UX
MIPUMEHEHHUE:
IIOCTOSIHHBIE
MAarHuTEHL,
AIEKTPOMATHUTHI,
3JIEKTPOJIBUTATENb,
YCKOPHUTEIIH
3JIEMEHTapPHBIX

myschool.edu.ru
edu.skysmart.ru




YacTHII,
WHIYKITMOHHAS TIeYhb

duzuka.
3amaynuk. 10-11
KJ1. : mocooue s

o0mieoOpasoBar.
O06001IAaroIui YpoK exXaenui /
HIAToTHH yp bu6mmoreka [IOK YAPSHICHIH
«Mar"uTHoe ToJe. A.Il. PeiMKkeBHU. -
10 edu.skysmart.ru
DJIeKTpOMarHuTHas 17-e u3n.,
UHIYKIHSD CTEPEOTHIL - M. :
Hpoda, 2013. -
188 c.
(271eKTpOHHBII
BapHUAHT)
TemaTtnueckue
KOHTPOJIBHBIE U
CaMOCTOSTENBHEIE
a00TEHI 110
KonTponbHas pabora P
¢uzuke. 11 kmacc
o TeMe «MarautHoe
/ O.H. T'pomiiesa.
11 oJIe.
—M.:
DneKTpOMarHuTHas
S H3narenscTBO
e «Ox3amen», 2012.
— 142 c.
(271eKTpOHHBII
BapHaHT)
CBoOoHbBIC bubmuorexa [JOK ®dusmka, 11
12 MEXaHUYECKHUE https://m.edsoo.ru/ff0caf06 Kknacc/ MskuieB
KOJICOaHHS. myschool.edu.ru I'.JI., byxoBueB



https://m.edsoo.ru/ff0caf06

13

14

I'apmonunueckue
KoJie0aHusl.
YpaBHeHue
rapMOHHMYECKHUX
KoJie0aHui.
[IpeBpamenue
SHEPruu

JlaboparopHas
pabora
«HccnenoBanne
3aBUCHMOCTH
nepuoaa Majblx
KosebaHuil Tpy3a Ha
HUTH OT AJTUHBI HUTH
U Macchl Tpy3a»

KonebarenpHblii
KOHTYp. CBOOO/IHBIE
AIIEKTPOMArHUTHBIC
KOJICOAHHS B
HI€aTLHOM
K0JIe0aTEITEHOM
KOHTYype. AHAJIOT s
MEXIY

bubmuorexa [JOK

https://m.edsoo.ru/ff0ch820

myschool.edu.ru

b.b., Yapyrun
B.M. nox
penaknuen
[TapdenTbeBoii
H.A.,
AKIIMOHEPHOE
00111eCTBO
«M31aTenbCTBO
«IIpocBemenune»

®uzuka, 11
kjacc/ MsKuIIeB
I'.JI., ByxoBueB
b.b., Yapyrun
B.M. non
penakiuen
[MapdenTreBoit
H.A.,
AKIMOHEPHOE
0011ecTBo
«31aTenbcTBO
«IIpocsemenne»

®uzmka, 11
Ki1acc/ MsKuIes
I'.JI., byxoBues
b.b., Yapyrun
B.M. non
penakuuein
[TapdpenTrenoii
H.A.,



https://m.edsoo.ru/ff0cb820

MEXaHUYCCKUMHU U

AKIIMOHEPHOE

3IEKTPOMArHUTHBIMU 0011ecTBO
KoJIe0aHUSIMU «3narenscTBO
«IIpocBemienue»
®uzmka, 11
kJiacc/ MskuiieB
I'.JI., ByxoBueB
®opmyina Tomcona. b.b., Yapyrun
3aKOH COXpaHEHHSI bu6moreka LIOK B.M. oz
SHEPIUH B https://m.edsoo.ru/ff0cb9c4 = penaxiueit
15 uiealbHOM myschool.edu.ru [MapdenTtreBoit
KoJie0aTeIbHOM H.A.,
KOHTYpE AKIIMOHEpHOE
0011ecTBO
«3narenscTBO
«IIpocsemienue»
®uzuka, 11
IIpencraBnenue o Kkiacc/ Mskuien
3aTyXaroIuX I'.JI., byxoBues
KOJIEOAHHUSX. b.b., Yapyrun
BoInyKIeHHBIE bubnmnoreka [JOK B.M. oz
MEXaHUYECKUE https://m.edsoo.ru/ffOchbh86 penaKueit
16 KOJIeOaHMs. edu.skysmart.ru IMapdentreBoit
Pe3onanc. HA.,
BreinyxIeHHBIC AKITMOHEPHOE
3JIEKTPOMArHUTHBIC o011ecTBo
KoJeOaHus «M3maTensCcTBO
«ITpocBemenune»
17 IlepemeHHBIH TOK. bubnnorexa [JOK ®usuka, 11



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

CunycouganbHbIN
MIEPEMEHHBIHN TOK.
MouiHocTh
MEPEMEHHOT0 TOKA.
AMIUTUTYIHOE U
JICUCTBYIOLIIEE
3HAYEHHUE CHJIBI TOKA
Y HaIPSKEHUS

https://m.edsoo.ru/ffOchd34

edu.skysmart.ru

kJiacc/ MskuiieB
I'.JI., ByxoBueB
b.b., Yapyrun
B.M. nox
penakuuein
[MapdenTtreBoit
H.A.,
AKIIMOHEPHOE
00111ecTBO
«3narenbcTBO
«[IpocBemienue;
®uzuka. 11
kiacc. B2 4. Y 2.
: 3aJIaYHUK s
y4YaIuxcs
001eodpasonar.
OpraHu3aun
(6a30BbIi 1
yIITyOJIeHHBIN
ypoBHu) / JI. O.
I'engenmreiin,
A.B. Komkuna,
I'.1. JleBues. - M.
: MHemo3uHa,
2014 - 111 c.
(27eKTpOHHBIN
BapHaHT);

18

Tpancdopmarop.
[IpousBoacTso,
nepegaya u

myschool.edu.ru

®duzmka, 11
Kknacc/ MsKuIes
I'.JI., ByxoBueB



https://m.edsoo.ru/ff0cbd34

19

20

noTpedaeHue
3JIEKTPUYECKON
SHEPrUuu

YcerpolicTBo 1
MPAKTUYECKOE
MIPUMEHEHUE
3JIEKTPUYECKOTO
3BOHKA, TEHEpaTopa
IIEPEMEHHOT0O TOKA,
JIMHUN
3JIEKTpoIiepeay

DKOJIOTUYECKUE
PUCKH NIpU
MIPOU3BOJICTBE
AJIEKTPOIHEPTHUH.
KynbTypa
HCIIOIL30BaHUS
3JIEKTPOIHEPTUH B

OBCEIHEBHOMN KU3HU

bu6mmorexka [IOK

https://m.edsoo.ru/ff0cc324

edu.skysmart.ru

myschool.edu.ru

b.b., Yapyrun
B.M. nox
penaknuen
[TapdenTbeBoii
H.A.,
AKIIMOHEPHOE
00111eCTBO
«3narenbCcTBO
«IIpocBemienney;

®uzuka, 11
KkJiacc/ MsKuIieB
I'.JI., ByxoBueB
b.b., Yapyrun
B.M. oz
penakiuen
[MapdenTreBoit
H.A.,
AKIMOHEPHOE
00111eCTBO
«M3narenbcTBO
«IIpocsemenney;



https://m.edsoo.ru/ff0cc324

®uzmka, 11
Kiacc/ Msakuies

Mexanuueckue I'.JI., ByxoBueB
BOJIHBI, YCIIOBUSI b.b., Yapyrun
pacrpocTpaHEHHUs. B.M. non
91 [Tepuoa. Cxopoctb bubmmoreka [JOK penakuuei
pacnpocTpaHeHus U https://m.edsoo.ru/ff0cca54  IlapdenrbeBoii
JUINHA BOJIHBI. H.A.,
[Tonepeunsie n AKIIMOHEpHOE
IIPOJIOJIbHBIE BOJIHbI 0011ecTBO
«3narenscTBO
«[IpocBemienuey;
®usmka, 11
kiacc/ Msikuies
I'.JI., byxoBues
b.b., Yapyrun
3ByK. CKOPOCTH bubmmorexa [IOK B.M. nox
99 3ByKa. ' poMKoCTBb https://m.edsoo.ru/ff0cccOc | pepaximeii
3ByKa. BeIcoTa TOHA. edu.skysmart.ru [MapdenTreBoit
TemOp 3ByKa H.A.,
AKITMOHEPHOE
0011ecTBO
«M3marenbcTBO
«IIpocBemieHue;
DJIEKTPOMAarHuTHbHIE ®usuka, 11
BOJIHEI, X CBOMCTBA bu6mmorexa [IOK Kknacc/ MsKuIes
23 u ckopocTts. [lkana https://m.edsoo.ru/ffOccfe0  T'.JI., ByxoBues
JJIEKTPOMAarHUTHBIX b.b., Yapyrun
BOJIH B.M. og



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

penakuuein
[TapdenTbeBoii
H.A.,
AKIHMOHEPHOE
o01recTBo
«31aTeNbCTBO
«IIpocBeienuey;
duszuka.
3agauynuk. 10-11
KJI. : TToco0une JIst
o01eodpasoBar.
yupexaeHui /
A.Il. PeiMkeBHU. -
17-e u3n.,
crepeoTul. - M. :
Hpoda, 2013. -
188 c.
(27eKTpOHHBIN
BapUaHT).

24

ITprHIMIIBL
PanuOCBsI3U U
TEJICBUICHUS.
PazButue cpeacrs
cBs3u. Pagnonokamus

myschool.edu.ru

dusnka, 11
Knacc/ Makuwes
I.J1., byxoBsues
b.b., Yapyrux
B.M. nog,
pegakuunen
MNapdeHTbeBOM
H.A.,
AKUMOHepHoe
obuiecTtso




«M3paTtenbcTBo
«[poceBeweHne;

25

KonTponbnas padoTa
«Konebanus u
BOJIHBD»

Temarnueckue
KOHTPOJIbHBIE U
CaMOCTOSITEIILHBIC
paboThI 1O
¢dusuke. 11 kimace
/ O.1. I'pomrieBa.
-M.:
H3narenscTBO
«Dx3ameny, 2012,
— 142 c.
(371eKTpOHHBII
BapHUaHT)

26

IIpssMonuHeiiHOE
pacnpocTpaHEeHHE
CBETa B OJHOPOIHOU
cpene. ToueuHslid
WCTOYHUK cBeTa. JIyu
cBeTa

bu6mmoreka [JOK

https://m.edsoo.ru/ff0cd350

myschool.edu.ru

®usmka, 11
Kiracc/ Msikuren
I'.JI., ByxoBueB
b.b., Yapyrun
B.M. non
penakuuen
[MapdenTreBoit
H.A.,
AKIIMOHEPHOE
001IeCTBO
«3naTenncTBO
«ITpocBemienney;
dusnka.
3amaunnk. 10-11
KJI. : TIOcOOue JIst



https://m.edsoo.ru/ff0cd350

27

OTtpaxxeHue cBeTa.
3aKOHBI OTPAXKEHUS
ceera. [loctpoenue
M300paKeHHI B
IJIOCKOM 3€pKaje

bu6mmoreka [IOK

https://m.edsoo.ru/ffOcd4e0

o0mieoOpasoBar.
yapexaeHuH /
A.Il. PeimMkeBHU. -
17-e u3n.,
cTepeoTuIl. - M. :
Hpoda, 2013. -
188 c.
(271eKTpOHHBII
BapHUAHT).
®uzuka, 11
KkJiacc/ MsKuIieB
I'.JI., ByxoBueB
b.b., Yapyrun
B.M. oz
penakiuen
[MapdenTreBoit
H.A,,
AKIMOHEPHOE
0011eCTBO
«M3narenbcTBO
«IIpocsemenney;
®dusuka.
3agaunuk. 10-11
KII. : mocoOue st
o0mieoOpasoBar.
yupexaeHuit /
H.W. Tonbadapd.
- 16-e u3m.
cTepeoTuIl. - M. :
Hpoda, 2012. -



https://m.edsoo.ru/ff0cd4e0

398 c.
(271eKTpOHHBII
BapHaHT).

28

29

[Ipenomiienue ceera.

ITomHOE BHYTpEHHEE
OTpa)KeHUe.
[IpenenbHbli yron
IIOJIHOTO
BHYTPEHHETO
OTpaKEeHUs

JlaboparopHas
pabota «M3mepenue

bu6mmorexka [IOK

https://m.edsoo.ru/ffOcd7f6

myschool.edu.ru

®uzmka, 11
Kjacc/ MsKuUIeB
I'.JI., ByxoBueB
b.b., Yapyrun
B.M. nox
penakiuen
[TapdenTpeBoit
H.A.,
AKIIMOHEPHOE
001IeCTBO
«31aTeNbCcTBO
«IIpocBemieHue;
dusuka.
3amaunnk. 10-11
KJI. : TIOCOOue JIst
o0mieoOpasoBar.
yupexJieHun /
H.U. T'onsadapb.
- 16-e u3 .
cTepeoTuIl. - M. :
Hpoda, 2012. -
398 c.
(27eKTPOHHBIH
BapUaHT).
®duzmka, 11
kyacc/ MsKuIes



https://m.edsoo.ru/ff0cd7f6

IIoKa3aTecisa
IMPECIOMIICHUA
CTCKJIa»

I'.JI., ByxoBueB
b.b., Yapyrun
B.M. nox
penaxkuuen
[TapdenTbeBoii
HA.,
AKIIMOHEPHOE
00111eCTBO
«3narenbcTBO
«IIpocBemienney;

30

JInnsel. [loctpoenue
M300pakeHHi B
muH3e. Popmyna
TOHKOM JIMH3BI.
YBenuyeHue JTuH3bI

bu6mmoreka [JOK

https://m.edsoo.ru/ffOcddle

myschool.edu.ru

®usmka, 11
KkJiacc/ MsKuiieB
I'.JI., ByxoBueB
b.b., Yapyrun
B.M. iox
penakuuen
[MapdenTreBoit
H.A,,
AKIMOHEPHOE
00111ecTBO
«M3narenbcTBO
«IIpocsemenney;
®dusuka.
3amaynuk. 10-11
KII. : mocoOue amst
o0mieoOpasoBar.
yupexaeHui /
H.N. T'onsadap6.
- 16-e u3m.
crepeoTurl. - M. :



https://m.edsoo.ru/ff0cdd1e

Hpoda, 2012. -

398 c.
®uzmka, 11
Kjacc/ MsKuUIeB
I'.JI., ByxoBueB
JlaGopatopHas B.b., Yapyrun
pabora B.M. nox
31 «Uccnenosanue penaxkuuen
CBOMCTB [TapdhenTpeBoit
HN300pakeHHUH B H.A.,
JIMH3aX» AKIIMOHEPHOE
001IeCTBO
«M31aTenpCTBO
«IIpocBemienney;
®uzuka, 11
Kiracc/ MsikuteB
I".JI., bByxoBues
Hucnepcus caera. X
. b.b., Yapyrun
CHOoHEIN cOCTaB
B.M. non
Oenoro caera. LBer. .
myschool.edu.ru penakuuen
32 JlaGopatopHas .
[MapdenTreBoit
paboTta HA
«Habmonenue o
AKIMOHEPHOE
TUCTIEPCUU CBETA»
0011ecTBO
«3naTenncTBO
«ITpocBemienney;
Hutepdepenums ®uzmka, 11
pepenu bubnmnoreka [JOK
33 cera. Judpaxuus kjacc/ Mskuies

CBCTAa.

https://m.edsoo.ru/ff0ced22

I'.JI., ByxoBueB



https://m.edsoo.ru/ff0ced22

34

35

Judpakuonnas
peméTka

ITonepeunocts
CBETOBBIX BOJIH.
[lonsipuszanus cera

OnTuueckue
npubopsl U
YCTpOICTBA U
YCIIOBUS UX
0e3011acHOro
MIPUMCHCHUS

bubmuorexa [JOK

https://m.edsoo.ru/ffOcf02e

myschool.edu.ru

b.b., Yapyrun
B.M. nox
penaknuen
[TapdenTbeBoii
H.A.,
AKIIMOHEPHOE
00111eCTBO
«M31aTenbCTBO
«IIpocBemienney;

®uzuka, 11
kjacc/ MsKuIIeB
I'.JI., ByxoBueB
b.b., Yapyrun
B.M. non
penakiuen
[MapdenTreBoit
H.A.,
AKIMOHEPHOE
0011ecTBo
«31aTenbcTBO
«IIpocsemenney;

®uzmka, 11
Ki1acc/ MsKuIes
I'.JI., byxoBues
b.b., Yapyrun
B.M. non
penakuuein
[TapdpenTrenoii
H.A.,



https://m.edsoo.ru/ff0cf02e

AKIIMOHEPHOE
o01recTBo
«3narenncTBO
«IIpocsenienney;

36

['panunbt
MIPUMEHUMOCTHU
KJ1acCUYeCKOM
MEXaHHUKH.
IToctynatet
CIIELMAJIbHON TEOpUU
OTHOCUTEIEHOCTHU

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf862

myschool.edu.ru

®uzmka, 11
Kjacc/ MsKuUIeB
I'.JI., ByxoBueB
b.b., Yapyrun
B.M. iox
penakiuen
[MapdenTtreBoit
H.A.,
AKIIMOHEPHOE
001IeCTBO
«3marenscTBO
«IIpocsemieHue»;

37

OTHOCHUTEIBLHOCTh
OIHOBPCMCHHOCTH.
3aMe,[[J'IeHI/Ie BpPEMCHU
" COKpAIICHUEC JJINHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfad2
myschool.edu.ru

®dusuka.
3agaunuk. 10-11
KJ. : mocoOue I
o0mieoOpasoBar.
yupexaeHuit /
A.Il. PeiMKkeBuu. -
17-e u3n.,
cTepeoTuIl. - M. :
Hpoda, 2013. -
188 c.
(271eKTpOHHBII
BapHaHT).

38

DHeprus U UMIYJbC

bu6mmorexa [IOK

®uzmka, 11



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

PEIATUBUCTCKOM
yacTulbl. CBSI3b
MacCChl C SHEpTUEH U
MMIYJbCOM. DHEPIrus
ITOKOS

https://m.edsoo.ru/ffOcfc68

myschool.edu.ru

Kjacc/ MsKuUIeB
I'.JI., ByxoBueB
b.b., Yapyrun
B.M. nox
penakuuein
[MapdenTtreBoit
H.A.,
AKIIMOHEPHOE
001IeCTBO
«31aTeNbCcTBO
«IIpocBemieHuey;

KonTponbnas pabota
«Ontuka. OCHOBBI

Temarnueckue
KOHTPOJIBHBIE H
CaMOCTOSITCIILHBIC
paboTHI IO
¢uzuke. 11 kmacc
/ O.H. T'pomiiesa.

39 CIEIMalbHOI Teopuu -M.:
OTHOCHUTEIILHOCTH W3narenscTBO
«Dx3ameny, 2012.
—142c.
(271eKTpOHHBII
BapHUAHT)
®uzmka, 11
orors. Gopyya bubnuotexa [JOK Kkiacc/ Msxures
https://m.edsoo.ru/ffOcfel6 = T'.JI., Byxosues
40 [Tnanka. DHEprus U
edu.skysmart.ru b.b., Yapyrun
UMITYJIbC GOTOHA B.M. 101

pelrakuuen



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfe16

[MapdenTtreBoit
H.A.,
AKIHMOHEpPHOE
o01recTBo
«3narenncTBO
«IIpocBeienney;
duzuka.
3agauynuk. 10-11
KJI. : TIoco0une JIs
001eodpasonar.
yupexaeHu /
A.Il. PeiMkeBHU. -
17-e u3n.,
cTepeoTHIl. - M. :
Hpoda, 2013. -
188 c.
(271eKTpOHHBII
BapHaHT).

41

OTtkpsiTHE U
UCCIIEJOBaHNE

dororddexra.

Onpitel A. T
CromneroBa

bubmuorexa [JOK

https://m.edsoo.ru/ffOcffc4

®uzmka, 11
Kiracc/ Msikuren
I'.JI., ByxoBueB
b.b., Yapyrun
B.M. non
pelnakuuen
[MapdenTtreBoit
H.A.,
AKIMOHEPHOE
001I1eCTBO
«3naTenncTBO
«ITpocsemienney;



https://m.edsoo.ru/ff0cffc4

®uzmka, 11
Kiacc/ Msakuies

I'.J1., bByxoBieB
3aKOHbI yx
b.b., Yapyrun
dotorddekra. BM
.M. 1o
VpaBHeHue bu6mmoreka [IOK A .
. . eIaKIen
42 OWHIITEWHA 15 myschool.edu.ru p .
[MapdenTtreBoit
dororddexra. HA
«Kpacuas rpanuia» o
AKIIMOHEPHOE
dororddekra
001IeCTBO
«M3naTenpCcTBO
«IIpocBemienue;
®usmka, 11
kjacc/ MsKuUIIeB
I'.JI., byxoBues
b.b., Yapyrun
JlaBneHue cBera. Py
B.M. non
Omnpitol I1. H. N
edu.skysmart.ru penakuuen
43 JleGenena. .
X ccKoe [MapdenTreBoit
UMHY
. H.A.,
JICUCTBUE CBETA
AKITMOHEPHOE
00111eCTBO
«31aTenbCTBO
«[IpocBemieHue;
Texauueckue dusnka.
CTPOMCTBA U 3agaunuk. 10-11
yerp myschool.edu.ru g
44 MIPaKTHYECKOE KJI. : mocoOue ajs
IPUMEHEHHUE: o0mieo6pasoBar.
b oTORIIEeMEHT, yupexIeHu /




45

46

doronaTyuk,
cosiHeYHast barapes,
CBETOIHO/

Pemmenue 3agaq mmo
TemMe «IIIEMEHTHI
KBAHTOBOU OIITUKN))

Moaens aToma
Tomcona. OIBITEI
Pezepdopna o
pAaCCessHUIO O-4aCTHII.
[Inanerapuas Moaenb
atoMma

bu6mmorexka [IOK

https://m.edsoo.ru/ff0d0302

bubmuorexa [JOK

https://m.edsoo.ru/ff0d091a

H.N. Tonbadapd.
- 16-e u3m.
cTepeoTuIl. - M. :
Hpoda, 2012. -
398 c.
(371eKTpOHHBII
BapHaHT);
dusuka.
3amaunnk. 10-11
KJL. : IIocoOue s
001eodpasonar.
YUPEKACHUH /
H.W. Tomsadapd.
- 16-e uzn.
CcTepeoTHIL. - M. :
Hpoda, 2012. -
398 c.
(27eKTPOHHBIH
BapHaHT);

®uzmka, 11
Ki1acc/ MsKuIen
I'.JI., byxoBues
b.b., Yapyrun
B.M. non
penakuuen
[TapdpenTrenoii
H.A.,
AKITMOHEPHOE
0011ecTBO



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

«3naTenscTBO
«IIpocsemienney;

47

IToctynatel bopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dOafa

®uzmka, 11
Kjacc/ MsKuUIeB
I'.JI., ByxoBueB
b.b., Yapyrun
B.M. nox
penaxkuuen
[TapdhenTpeBoit
H.A.,
AKIIMOHEPHOE
001IeCTBO
«M31aTenpCTBO
«IIpocBemienney;

48

49

H3znyuenue u
MOTJIOIICHHE
($oTOHOB NpHU
Iepexo/ie aToMa ¢
OJIHOTO YPOBHS
SHEPTUH HA JPYTOM.
Bunael ciektpos

BosHoBEIe cBoMicTBa
yacTtull. BoiHbI e
Bbpoins.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0afa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0ca8

®uzuka, 11
Kiracc/ MsikuteB
I'.JI., ByxoBueB
b.b., Yapyrun
B.M. non
penakuuen
[MapdenTreBoit
H.A.,
AKIMOHEPHOE
0011ecTBO
«3naTenncTBO
«ITpocBemienney;

®uzmka, 11
Kknacc/ MskuieB
I'.JI., ByxoBueB



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

50

51

Kopnyckynsipao-
BOJIHOBOU JTyaJIu3M.
CronTanHOE U
BBIHYKJICHHOE
W3JIy4yeHHE

OTtkpsiTHE
paTuOaKTHBHOCTH.
OmnsiTel Pezepdopna
TI0 OIIPEAEICHUIO
cocTaBa
PaJHOaKTHBHOTO
U3ITy4CHHUS

CsoiicTBa anbda-,
Oera-, ramMmMa-
n3ny4yeHus. Bousaaue
PaIuoOaKTUBHOCTH Ha
JKUBBIE OPTaHU3MBI

bubmuorexa [JOK

https://m.edsoo.ru/ff0d0fd2

b.b., Yapyrun
B.M. nox
penaknuen
[TapdenTbeBoii
H.A.,
AKIIMOHEPHOE
00111eCTBO
«3narenbCcTBO
«IIpocBemienney;

®uzuka, 11
KkJiacc/ MsKuIieB
I'.JI., ByxoBueB
b.b., Yapyrun
B.M. oz
penakiuen
[MapdenTreBoit
H.A.,
AKIMOHEPHOE
00111eCTBO
«M3narenbcTBO
«IIpocsemenney;

®uzmka, 11
Ki1acc/ MsKuIes
I'.JI., byxoBues
b.b., Yapyrun
B.M. non
penakuuein
[TapdpenTrenoii
H.A.,



https://m.edsoo.ru/ff0d0fd2

AKIIMOHEPHOE

o01recTBo
«3narenncTBO
«IIpocsenienney;
®uzmka, 11
kJiacc/ MskuiieB
OTKpbITHE TPOTOHA U EJBL I];Z;;:::;B
HelTpoHa. M3oTonsl. B.M’. ot
2 nesrpommais o edsoort Hapbenm.
. https://m.edsoo.ru/ff0d1162  IlapdentbeBoit
HO3UTPOHHBIN OeTa- HA
pacnaa. I'amma- A;(H;IOHepHOG
W3JIy4YEHHE 00111ecTBO
«M3naTenbCeTBO
«IIpocsemieHue»;
®uzuka, 11
kiacc/ Mskuies
OHeprus cBs3u
I'.JI., ByxoBueB
HYKJIOHOB B S/p€. b.b., Yapyruun
Hz[epHLnE pCaKIvu. B.M. oz
s ﬁii%i:::;eaf(mp' Bbubnuorexa [IOK penakiuen
’ https://m.edsoo.ru/ff0d1356 = IlapdenTtheBoii
NIEPCIIEKTUBBI, H.A,,
9KOJIOTUYECKHEC ) AKITMOHEPHOE
aCIIEKTHI SIAepPHOU 00111ECTBO
OHEPreTUKHU «3marenbcTBO
«ITpocsemienney;
54 DnemMeHTapHbIe bubnnorexa [JOK ®usuka, 11



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

yacTulbl. OTKpbITHE

https://m.edsoo.ru/ff0d0e38

kiacc/ Msakuies

MO3UTpOoHa. MeTo bl I'.JI., ByxoBueB
HaOIOJICHUS U b.b., Yapyrun
perucTpanuu B.M. nox
3JIEMEHTaPHBIX penaKuuen
yactuu. Kpyrnsrit [MapdenTtreBoit
CTOII H.A.,
«DyHIaMeHTaTbHBIC AKIIMOHEPHOE
B3aUMOJEHCTBUSL. 00111ECTBO
Enunctso «M3parenpeTBO
(U3UYECKON KapTHUHBI «IIpocBemieHuey;
MHPay
®usmka, 11
Kiacc/ Mskuies
I'.JI., byxoBues
.. b.b., Yapyrun
Bun 3BE€31H0r0 HEOA. > APyt
B.M. nox
Co3sBe3nus, sspKue .
3 edu.skysmart.ru penakuuen
55 3BE3/IBL, IUTAHETHI, UX .
[MapdenTreBoit
BUIMMOE JIBHKEHUE. HA
ComnHeyHas cucrema T
AKITMOHEPHOE
0011IECTBO
«M3parenpeTBO
«IIpocsemieHue»;
®uzmka, 11
Comnre. ConHeunas
Kknacc/ MsIKHIeB
AKTHBHOCT. edu.skysmart.ru
56 I'.JI., ByxoBues
Hcrounuk sHEprun
b.b., Yapyrun

CouHIiia 4 386311

B.M. iox



https://m.edsoo.ru/ff0d0e38

57

58

3BE3bI, UX OCHOBHEIC
XapaKTEPUCTUKH.
3BE3IBI TIIABHOU
IOCJIEIOBATEIILHOCTH.
Bnytpennee
CTpOEHUE 3BE3I.
CoBpemeHHbIE
MIPEICTABJICHHS O
MPOUCXOKICHUH U
spomtoruu CojHIa u
3BE3]

Mineynsiii [Tyte —
Hama ['amakTuka.
[Tonoxenue n
npmkenue CoaHIa B
lNamakTuke.
I"amakTukn. Y€pHbie
JIBIPBI B siApax
TraJIaKTHK

edu.skysmart.ru

penakuuein
[TapdenTbeBoii
H.A.,
AKIHMOHEPHOE
o01recTBo
«3narenbCcTBO
«IIpocBeienuey;

duzuka, 11
Ki1acc/ MsKuIien
I'.JI., byxoBues
b.b., Yapyrun
B.M. non
penakuuein
[MapdenTtreBoit
H.A.,
AKIMOHEPHOE
001ecTBo
«M3naTenpCcTBO
«[IpocBemieHue;

®uzmka, 11
Ki1acc/ MsKuIen
I'.JI., byxoBues
b.b., Yapyrun
B.M. non
penakuuen
[TapdpenTrenoii
H.A.,
AKITMOHEPHOE
0011ecTBO




«3naTenscTBO
«IIpocsemienney;

59

Bcenennas.
Pazberanue
rajakTtuk. Teopus

bonbiioro B3phbIBa.

PemmkroBoe
U3JIy4CHHE.
Meraranaktuka

®uzmka, 11
kJiacc/ MskuiieB
I'.JI., ByxoBueB
b.b., Yapyrun
B.M. nox
penaxkuuen
[TapdhenTpeBoit
H.A.,
AKIIMOHEPHOE
0011ecTBO
«3narenbcTBO
«IIpocBemienney;

60

61

Hepemennsie
poOIeMbI
aCTPOHOMHHU

KontponbHas padora

«IIEeMEHTEI
aCTPOHOMUU U

®uzuka, 11
Kiracc/ MsikuteB
I'.JI., ByxoBueB
b.b., Yapyrun
B.M. non
penakuuen
[MapdenTreBoit
H.A.,
AKIMOHEPHOE
0011ecTBO
«3naTenncTBO
«ITpocBemienney;

Tematnueckue
KOHTPOJIbHBIE U
CaMOCTOSITEIILHEIE




62

63

acTpOHU3HKIY

O06o6marmuil ypox.

Ponp pusuku u
ACTPOHOMHH B
3KOHOMHYCCKOMH,
TEXHOJIOTUYECKOMH,
COLIMAJIbHOU U
THUYECKON cepax
JESITEIbHOCTH
YeroBeKa

Ob6o06uaromuit ypox.

Pomnb u mecto
buzuku u
aCTPOHOMHH B
COBPEMEHHOM
Hay4YHOU KapTHHE
Mupa

myschool.edu.ru

paboTHI 110
¢busuke. 11 kimace
/ O.1. I'pomriena.
-M.:
HN3narenncTBO
«Dx3ameny, 2012,
—142c.
(271eKTpOHHBII
BapHaHT)

dusuka.
3agauynuk. 10-11
KIJI. : TTOco0une JIs
001eodpasonar.
YUPEKACHUH /
A.Il. PeiMkeBHU. -
17-e u3n.,
cTepeoTuIl. - M. :
Hpoda, 2013. -
188 c.
(271eKTpOHHBII
BapHUaHT).
dusznka. 3aTauHUK.
10-11 k. :
nocobue JIst
001eobpasoBar.
yupexJieHu /
H.U. T'onsadapd. -
16-¢ u3m.
cTepeoTuIl. - M. :




Hpoda, 2012. - 398
C. (3TEKTPOHHBIH
BapHUaHT);

dusuka. 3amayHuK.
10-11 xur. :

O06o0maromuii ypox. rmocodue g
Ponw dusnyaeckoit o0meobpasoBar.
TEOpUHU B 5

p myschool.edu.ru yapexaeHHit /

64 dhopMHUpPOBaHUH H.N. T'onsadapd. -
NPECTaBICHUN O 16-e u3n.
(bu3HYECKON KapTHHE CTEpeOTHIL. - M. :
MUpa Hpoda, 2012. - 398

C. (3TIEKTPOHHBIH
BapHUaHT);
®dusnka. 3ajadyHUK.
O06o0maromuii ypox. 10-11 xut. :
Mecto duznveckoit nocooue st
KapTHUHBI MUpa B o0mieo6pasosar.
o0rmiem psif 7
pARy edu.skysmart.ru YIPOKICHHH /

65 COBPEMEHHBIX H.W. Tonsadapo. -

€CTECTBEHHO- 16-e uzn.
Hay4HbIX cTepeoTHIl. - M. :
IIPEJICTaBIECHUHN O Hpoda, 2012. - 398
Ipupoe C. (3MEeKTPOHHBIN
BapHaHT);
PesepBHbIit ypok. ®duzuka. 3aJaYHUK.
edu.skysmart.ru
66 MarunuTHoe noJe. 10-11 k. :

DneKTpoMarHuTHas

rmocooue s




67

68

WHIYKLUS

PesepBHBIi ypOK.
OnTuka. OCHOBBI
CIIELUAJILHON TEOpUHU
OTHOCUTEJIBHOCTH

PesepHblii ypok.
KBanToBas ¢puznka.
DIIEMEHTHI
aCTPOHOMMUH U
acTpopU3UKHI

bubmuorexa [JOK

https://m.edsoo.ru/ff0d1784

o0mieoOpasoBar.
yapexaeHuH /
H.U. T'onsadapd. -
16-e u3n.
cTepeoTuIl. - M. :
Hpoda, 2012. - 398
C. (3TIEKTPOHHBIH
BApPHUAHT);

dusnka. 3agavuHuK.
10-11 k. :
nocooue Jyist
o01eobpasonar.
YUpEKACHUH /
H.W. Tomsndapo. -
16-e u3n.
cTepeoTuIl. - M. :
Hpoda, 2012. - 398
C. (3NEeKTPOHHBII
BapHaHT);

®uzmka, 11
Ki1acc/ MsKuIen
I'.JI., byxoBues
b.b., Yapyrun
B.M. non
penakuuen
[TapdpenTrenoii
H.A.,
AKITMOHEPHOE
0011ecTBO



https://m.edsoo.ru/ff0d1784

«3naTenscTBO
«ITpocBemenue»

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

1. ®wusuka, 11 kmacce/ Mskumes I'.J1., byxoBues b.b., Hapyrun B.M. oz penakiueit
[TapdentbeBoit H.A., Akinoneproe obmiectBo «M3aatenbeTBo «IIpocBemieHue;

2. ®wuswmka, 10 xnacc / Mskumes ['.J1., Byxoenes b.b., Yapyrun B.M. nox pepaknuei
[TapdentbeBoit H.A., AkinonepHoe obmiectBo «M3aatenbetBo «IIpocBemerne»y;

3. ®wusuka. 3agaunuk. 10-11 k1. : mocobue mist obieoOpa3oBar. yupexaennii / A.Il.
PeivMkeBuu. - 17-e usn., crepeoturr. - M. : Jlpoda, 2013. - 188 c. (31eKTpOHHBIH

BapHaHT).

METOANYECKHUE MATEPUAJIBI IJISA YUYUTEJIA

1. ®usuka, 11 knacc/ Msxumes I'.JI., bByxosues b.b., Yapyrun B.M. noz penaxiueit
[TapdentbeBoit H.A., AkimonepHoe obmectBo «M3natenbcTBo «IIpocBerieHuney;

2. ®wusuka. 3agaynuk. 10-11 k1. : mocobue qist o6meoOpazoBat. yupexaenuit / A.IL.
PeivkeBuu. - 17-e u3z., crepeotu. - M. : Jlpoda, 2013. - 188 c. (3:11eKTpOHHBIH
BApPUAHT);

3. ®uswuka. 11 knacc. B 2 4. Y 2. : 3agauHuk 1715 ydamuxcsi o0meodpa3zoBar.
opranu3zanuii (6a30Bblii U yrinyonenHslid ypoBun) / JI. 3. 'ennenmreiin, A.B.
Komkuna, I'.1. JleBues. - M. : Muemo3uHa, 2014 - 304 c. (3neKTpOHHBII BapuaHT);

4. ®wuzwpka. 10 knace. B 2 4. Y 2. : 3a1ayHuk Juid yyammuxcs o0rieo0pa3oBar.
opranuzanuii (6a3zoBsiii ypoens) / JI. O. ['ennenmreiin, JI.A. Kupuk, 1.M.
I'ensdrat, N.YO. Henames ; nox pen. JI.O. I'enpenmreiina. - M. : Muemo3suna, 2009

- 127 c. (3neKTpOHHBIN BapuaHT);



5. ®wusuka. 3agaunuk. 10-11 k1. : mocobue mist obreoOpazosar. yupexaennii / H.W.
TlNoneadap6b. - 16-e uzn. crepeorur. - M. : [Ipoda, 2012. - 398 c. (35eKTpOHHBII
BapHaHT);

6. TemaTuueckue KOHTPOJIbHBIE U CAMOCTOATEIbHBIE PaboThI MO dusuke. 10 kiacc /
O.U. I'pomriea. — M. : 3parenbcTtBo «Ik3aMeny, 2012. — 190 c. (35eKTpoHHBII
BapHaHT);

7. Temaruueckue KOHTPOJBHBIE U CAMOCTOSATEIbHBIE PabO0THI IO usuke. 11 kitacc /
O.U. I'pomueBa. — M. : U3natenbctBo «Ok3amen», 2012. — 142 c. (3neKTpoHHBIN

BapHUaHT)

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
HUHTEPHET

1. uchi.ru

2. myschool.edu.ru

3. edu.skysmart.ru
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