[Ipunoxenne xk OOIT COO
MAQOY «COII Ne 32» Noe 9 A
MyHHIIUITATEHOE aBTOHOMHOE 00IIe00pa30BaTeIbHOE YUPEIKICHHIE
«Cpennsist o0meoOpazoBarenbHas mkoiga Ne 32y

PaccmoTpeno

Ha Kadeape ecTeCTBEHHO-
HAy4yHOT'0 HaIlpaBJICHUS
MAOY «COII Ne 325
IIporokon Ne 1 ot 30.08.2023

,11§hxa378110T300823

Paboyas nporpamMmma
o (pu3nke

(10,11 xmacc)
Ha 2023 — 2024 y4eOHbli roj

68 wuyacos

CocTaBUTEb:
Bacumok 305 BanepseBna
Keamudukammsa: 1KK

'O KpacHOoTypbHHCK



IIpuaoxenne k OO0 OO0
MAOQOY «COIH Ne 32» Ne

INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOTO YpPOBHS Ha YpPOBHE CpEIHEro oOIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHI M TpeOOBaHUIl K pe3yiabTaTam
OCBOEHHUSI OCHOBHOM 00pa3oBaTeNIbHON mporpammsbl, mpeacTaBieHHbIXx B OI'OC
COQO, a Takxke ¢ yd€roM (enepanbHO paboyel TpOrpamMmbl BOCIUTAHUS U
KOHILIETIIUK TIpenojiaBanus yuyeOoHoro mpeamera «Dusmka» B 00pa3oBaTeIbHBIX
Opra"u3anusax Poccuniickon denepanum, peAU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOrPAMMBI.

Copepxanne mporpamMmbl MO (PU3MKE HaIMpaBieHO Ha (opmHupoBaHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOyvaronmuxcs 10-11 xmaccoB mpu
oOyueHuu ux (u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-/EATEIbHOCTHOTO
noaxoaa. IIporpamma mo ¢usuke coorBercTBYeT TpeboBanusiMm PI'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM U METAampeAMETHBIM pe3yabTaTaMm
oOyueHusl, a TAaKKE YUYUTHIBAET HEOOXOAMMOCTh pealM3alli MEXIPEIMETHBIX
CBs3eM (PUM3MKM C €CTECTBEHHO-HAyYHBIMU YYEOHBIMU IpeaMeTamMu. B Heil
OIIPENENSAIOTCS OCHOBHBIE LIETM M3y4YeHUs (PU3MKH Ha YPOBHE CPEAHErO OOILEro
o0pa3oBaHMsl, TNIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (PU3UKU: JTNYHOCTHBIE,
MeTalpeIMETHbIE, IPEIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no (pusmKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIe IPEIMETHBIC PE3yIbTATHI IO TOJIaM 00yUYECHUS;

e cojepkaHue yueOHoro npeamera « Pu3nka» 1o rogam o0yyeHus.

du3zuka Kak Hayka o HauOosiee OOIIMX 3aKOHAX NPHUPOAbI, BBICTyNAas B
KayecTBe y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYUIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyskaroriem Mupe. [IIKombHbIN Kypc GU3UKHA — CHCTEMOOOPA3YIOIIHIA
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PHU3HUECKHUE 3aKOHBI
JexaT B OCHOBE TMPOIECCOB U SBJICHUM, H3y4aeMbIX XHUMHUEH, OHOJIOTHEH,
¢dbuzmyeckoir reorpadueit u actpoHomuen. lcnonb3oBaHME W AKTUBHOE
npUMeHeHue (U3MYECKUX 3HAHUM  OmNpenessieT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cQepe DHEPreTUKH, TPAHCIOpPTa, OCBOCHUS
KOCMOCa, TOJYYCHHS HOBBIX MaTepUaloB C 3aJaHHBIMA CBOWCTBAMHU W JIPYTHX.
W3ydenne ¢Gu3MK BHOCHUT OCHOBHOHM BKJIag B (DOPMHpPOBAHHE E€CTECTBEHHO-
HAyYHOW KapTHUHBI MUpa oOydaromuxcs, B (HOPMHUPOBAHHE YMEHHH MPUMEHSITH
HAYYHBI METO] TO3HAHMSI IPH BBIMOJIHEHUU UMH YU€OHBIX UCCIICIOBAHUM.

B ocHoBy kypca ¢usmku s YpOBHSI CpEIHEro o0OIero ooOpa3oBaHUs
MOJIOKEH Pl HAEH, KOTOpble MOXHO paccMaTpuBaTh Kak MPHUHLHUIIBI €ro
MOCTPOEHUS.
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Hoes yenocmuocmu. B COOTBETCTBUU C HEH Kype SIBISCTCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3fesioB (PU3MKU, BKIIOYAET KaK
BOMPOCHI KITACCUYECKOMN, TAK U COBPEMEHHOMN (PU3UKH.

Hoesn eenmepanuzayuu. B coOTBETCTBUM C HEW MaTepuan Kypca (HU3HKH
o0ObeauHEH BOKPYr (U3MUECKHX Teopuid. Bemymmm B Kypce sBIsSETCS
dbopMHpoBaHUEe MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanuss NOpearonaraeT HMCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIMaNa (U3MUECKOW HAYKH, OCMBICIICHUE CBS3U Pa3BUTHS
bu3uKkn Cc pa3BuTHEM OOIIECTBA, a Takke C  MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHUYECKUMU TIpoOIeMamu.

Hoesa  npuxnaonou wuanpasnennocmu. Kypc Gusuku  mnpeamnosaraet
3HAKOMCTBO C IMTUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTWYECKHUX MPHUIIOKESHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes »skxonocuzayuu peamuszyeTcss TOCPEICTBOM BBEICHUSI DJIEMEHTOB
COJIepKaHMs, TOCBSIIEHHBIX OSKOJOTUYECKUM TMpoOJieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKU U TEXHOJIOTHUH, a TaKke OOCYX ICHUS
po0JIeM pallOHAIBHOTO MPUPOIOTIOIB30BAHMS U SKOJIOTNYECKON O€30MacCHOCTH.

CTepXHEBBIMHU D3JIEMEHTaMU Kypca (PU3MKKM Ha YpPOBHE CPEIHETO OOIIEro
oOpa3oBaHus SBISAIOTCS (pusmdyeckue Teopuu (HopMUpOBaHUE MPENCTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UUECKON TeOpUuu, poiu (GyHIaAMEHTAIBHBIX 3aKOHOB U
NPUHITMTIOB B COBPEMEHHBIX  TPEJACTABICHUSAX O TMPUPOJE, TpaHHUIAX
MPUMEHUMOCTH TEOpPUH, JUISI OINHUCAHWS CCTECTBEHHO-HAYYHBIX SIBICHHA W
MPOIIECCOB).

CHUCTeMHO-IeSITeTPHOCTHBIN TIOIX0/I B Kypce (DU3UKHU peamu3yeTcs: MpexKie
BCET0 3a CYET OpraHU3AIMK AKCIEPUMEHTATBLHON JESTEIHbHOCTH OO0YYarOIINXCS.
s 6a3oBoro ypoBHS Kypca (U3MKA — OTO UCIOJIb30BaHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB U JIabOpaTOpHBIX padoT,
KOTOpBIE B IporpamMme 1o (pusnke oObeIMHEHBI B OOIIMH CIUCOK YUCHHYSCKHUX
MpaKTUYECKUX paboT. BrijeneHne B yka3aHHOM TepedHe JabopaTOpHBIX padoT,
NPOBOAUMBIX JJII KOHTPOJII U OIEHKH, OCYIIECTBISACTCS YYaCTHUKAMHU
o0pa3oBaTeILHOIO TMpollecca MCXOMsl M3 OCOOEHHOCTEW TIUIAHUPOBAHUS W
ocHalleHus kabuHera Qusuku. Ilpu »>TOM obecrieunBaeTCsi  OBJAJIEHUE
OOYYarOIIMMHUCS YMEHUSIMU TPOBOJIUTH KOCBEHHBIC W3MEPEHHS, HCCIEIOBAHUS
3aBUCUMOCTEH (M3MYECKUX BEJIMYMH M TIOCTAHOBKY OIBITOB IO TPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

Bonbiioe BHMMaHUE YACISIETCS PEHICHUIO PACUETHBIX W KAYECTBEHHBIX
3amay. [Ipu 3TOM U1 pacdE€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3aJla4d C SBHO
3aJIaHHOM (PU3UYECKON MOJIETIBIO, TIO3BOJISIONINE MPUMEHSITh U3YYCHHBIC 3aKOHBI U
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3aKOHOMEPHOCTH KaK M3 OJHOr0 pasieia Kypca, TaKk U MHTETPUPYS 3HAHUSA U3
pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
OOBSICHEHHE MPOTEKaHUs (U3MUYECKUX SIBICHUH M MPOLIECCOB B OKPYXKAIOLICH
XKU3HU, TpeOyromue BbIOOpa (U3MUYECKON MOAENU ISl CUTyallud MPaKTHUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmarepualbHO-
TEXHUYECKOMY OOecrleueHnI0 y4yeOHOro mpoiecca 0a30BbIi ypOBEHb Kypca
¢bu3MKN Ha YpOBHE CpeHEro oo1ero o0pa3oBaHus JOHKEH U3Y4aThCs B YCIOBHIX
IpeIMEeTHOr0 KaOuHeTa (M3HKU WM B YCJIOBHSIX HMHTETPHUPOBAHHOIO KaOMHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro IuKiIa. B kaOuHere (U3UKUA OJKHO OBIThH
HeoOXoauMoe J1abopaTopHOe OOOpyAOBaHUE JUIsl BBIIIOJIHEHHS] YKa3aHHBIX B
nporpaMMe No (pU3MKe YYeHUUYECKUX MPAKTUYECKUX padOT U JEMOHCTPALlMOHHOE
o0opy1I0BaHUE.

JleMoHCTpalluoHHOE  00Opy/lIoBaHHE (POPMHUPYETCS B COOTBETCTBHHM C
OPUHLIAIIOM MUHUMAJIbHON JOCTaTOYHOCTH U OOECIEYMBAET MOCTAHOBKY
NEPEYUCIICHHbIX B MporpaMMe Mo (U3MKE KIIOUEBBIX JEMOHCTpalUd IS
UCCIICIOBAaHMUSI ~M3YYaeMbIX  SBJICHHA W  TPOIECCOB, OMIHUPUYECKUX H
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHHIA.

JlabopatopHoe 00OpyIOBaHHE [JiI YYEHUUYECKHX MPAKTUYECKUX pPadoT
dopMupyeTcss B BUAE TEMATUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCA B pacyére
OJJHOTO KOMIUJIEKTa Ha JABYX oOydatommxcs. TeMmarnyeckue KOMILIEKTHI
nabopatopHOTO 000pYyHOBaHUSL JOJDKHBI OBITH IMOCTPOCHBI HAa KOMIUIEKCHOM
UCTIOJb30BAaHUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TaKKe KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BHJIE IIU(PPOBBIX J1a00paTOpUil.

OCHOBHBIMU LEJISIMUA U3y4YeHUs (PU3UKH B 0011IEM 00pa30BaHUM SIBISIOTCS:

e (opMHpOBaHME HHTEpeca M CTPEMJICHUS OOYyYarolMXcsi K HAYyYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HWHTEIUICKTYaJdbHBIX U TBOPUYECKUX
CHOCOOHOCTEWN;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (HOPMUPOBAHNE
UCCJIEIOBATENILCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

e (opMHpOBaHHE HAYYHOIO MHPOBO33PEHUSI KakK pe3ysibTara H3YYeHHs
OCHOB CTPOCHHMSI MaTepu U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

o (dopMupoBaHHE YMEHHH OOBSICHATH SBICHUS C HCIOJIH30BAHUEM
bu3MYecKuX 3HAHUHN M HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBanue mnpencTaBIeHUNA O POJIU (UBUKU JUISI Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHI.

JlocTkeHne ATUX Ieei 00ecrednBaeTCsl pelIeHHeM CIEeIyIONNX 3a1a9 B

MpoIiecce U3y4YeHusl Kypca PU3NKU Ha YPOBHE CPEHEr0 00IIero 00pa3oBaHus:
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e TmpuOOpeTEeHHEe  CHUCTEMbl  3HaHUK 00  0o0mMX  (PU3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHUSIX, BKJTIOYAS MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3UKY W
AJIEMEHTHI aCTPO(DU3HKH;

e (dopMupoBaHHE yMEHHMI TPUMEHATH TEOPETHUECKUE 3HAHUSA TS
OOBsCHEHUS (PU3NYECKUX SIBICHUW B TMPUPOJE U s TPUHATHUS
MPaKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU;

e OCBOEHME CIHOCOOOB pEIICHHS pa3JIMYHBIX 3a1ad C SIBHO 33JaHHOU
dusznyeckoil MoAenblo, 3aJay, MOAPA3yMEBAIONINX CaMOCTOSTENbHOE
co3faHue (pu3NUecKor MOJEIH, aJleKBaTHON yCIIOBUSAM 3aa4H;

e TMOHMMaHUE (U3UYECKUX OCHOB M MPHUHIUIIOB JACUCTBUS TEXHUUYECKHX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJaMH CAMOCTOSTEIHFHOTO IUTAHUPOBAHMS W TIPOBEIACHHUS
bu3MUeCKUX SKCIEPUMEHTOB, aHajdu3a W WHTEpHpeTanud uHbopMmaiuu,
OIpEIENICHUS TOCTOBEPHOCTH MOJIYUEHHOIO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH Ui Pa3BUTUA YMEHHUI MPOEKTHO-MCCIEI0BATENbCKOM,
TBOPYECKOU JIEATEIBHOCTH.

Ha u3yuenune ¢usuku (0a30BbI YpOBEHb) HAa YpPOBHE CPEIHErO OOIIEro
oOpazoBanus orBouTcs 68 yacoB: B 10 kimacce — 34yacos (1 yac B Henento), B 11
kiacce — 34 ygaca (1 gac B Heemo).

[Ipennaraemeiii B mporpamMMme 10 (U3HKE TEpEUYeHb JTabOpaTOPHBIX W
NPAKTHUECKUX padoOT SIBISETCS PEKOMEHJOBAaHHBIM, YYHUTENh [€l1aeT BBHIOOD
nmpoBeneHusl J1abOpaTOpHBIX pabOT W OMBITOB € YYETOM WHAMBUIYATbHBIX
0COOEHHOCTEH 00YyUaIOIUXCSl.
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COJEPKXAHUE OBYUYEHUA
10 KJIACC

Paznen 1. ®u3zuka u MeTOAbl HAYYHOTO MIO3HAHMS

®usuka — Hayka o npupozac. HaydHble METOABI MO3HAHUSA OKPYKAIOIIETO
Mupa. Pomnp dkcrepuMeHTa M TEOpMHM B IIPOLECCE ITO3HAHUSA IIPUPOJBI.
OKCIIEpUMEHT B (pU3HKeE.

MonenupoBanue ¢u3NUYECKUX SBICHUM M mpoueccoB. HaydHble THmoTe3bl.
dusznveckre 3aKOHbI U TEOPHUH. [ paHUIBI MPUMEHUMOCTH (PUBNYECKUX 3aKOHOB.
[IpyHLIMT COOTBETCTBUA.

Ponbp u mecro ¢usuku B (HOpMUPOBAHMU COBPEMEHHOM HAyYHOU KapTHHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple W UHUQPPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHbBIE
JATYHKH.

Pa3nen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe ABMKeHHE. OTHOCUTEILHOCTh MEXaHMYECKOTO JIBHXKCHUS.
Cucrema otcuéra. Tpaekropus.

[Tepemernienue, CKOpPOCTh (CpelHSII CKOPOCTh, MTHOBEHHAs CKOPOCThb) U
YCKOPEHHE MAaTEpUAIbHOW TOYKH, MX MPOEKIMH HAa OCU CHCTEMBI KOOpJWHAT.
CrnoxeHue nepemMenieHnii U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MNpsAMOJIMHEHHOe nBrkeHue. ['paduku
3aBUCHUMOCTH KOOPJAHMHAT, CKOPOCTH, YCKOPEHUs, MYTH ¢ TNEPEMEIICHUS
MaTepUaIbHOW TOYKU OT BPEMEHH.

CBoOosiHOE TajzieHre. Y CKOpeHre CBOOOTHOTO TaICHHUS.

KpuBonmuuennoe  nBuxeHue. JIBMXKEHHME  MATEpPUAJIbHOW  TOYKM 10
OKPY’>KHOCTH C MOCTOSHHOW IO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHHAS
ckopocTh. [leprnon u yacrora oOparenus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHu4yeckre yCTpPOMCTBA W TMPAKTUUECKOE TMPUMEHEHHUE: CIUIOMETP,
JBI)KCHHUE CHAPSIOB, IIEMTHbIE U PEMEHHBIE TIepeadH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WITIOCTPALMS KHHEMATHYECKUX XapaKTePUCTHUK
JBH>KCHUS.

[IpeoOpazoBanue IBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3IyXe U B pa3pekKEHHOM ITPOCTPAHCTRE.
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HaGnronenue nBuxkeHus tena, OpOIIEHHOTO MOJ YIJIOM K TOPU30HTY U
TOPU30HTANBHO.

N3mepenne yckopeHusi CBOOOTHOTO IMaJICHHUS.

Hanpasnenue ckopocTu npH IBUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3yueHne HEPaBHOMEPHOTO JBHKEHHUS C LIEIBIO ONPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXKIYy NyTSIMHU, MNPOMACHHBIMUA TEJIOM 3a
MIOCIICIOBATEIBHBIC PABHBIE NIPOMEXKYTKM BPEMEHH IMPHU PABHOYCKOPEHHOM
JIBUKEHHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydenune nBUkKEHUS IapuKa B BI3KOU KUJIKOCTH.

N3ydenune nBuxeHus Tena, OpOIIEeHHOTO0 TOPU30HTAILHO.

Tema 2. lunamuka

[Ipyammn  otHocuTensHOCTM  [ammnes. IlepBeid  3akoH  HproToHa.
HNuepryanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. I[lpunnun cynepnosuuuu cuil. Bropoi 3akon Herotona
JUIS MaTEpUANIbHOM TOUKHU. Tpernil 3aKkoH HproTOHA 111 MaTepUAIbHBIX TOUYEK.

3akoH BcemupHoro TtaroreHus. Cumima Ttsoxectu. llepBas KocMuueckas
CKOpOCTb.

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

Tpenue. Bunsl Tpenust (mokosi, CKoiabxkeHus1, kauenusi). Cuna tpenusi. Cyxoe
Tpenue. Cuia TpeHHs CKOJIbXEHUs U cuiia TpeHus nokos. Koagduiment tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B KUJKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalaTeabHOE JBUKEHNE a0COIOTHO TBEPAOTO TENa.

MOMEHT CHIJIBI OTHOCHUTENIBHO OCH BpameHus. [liedo cuibl. YcnoBus
paBHOBECHUSA TBEPIAOIO TEA.

TexHudeckre yCTpOWCTBA W NPAKTUYECKOE TNPUMEHEHUE: TMOIINITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHME HHEPIU.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINX TET.

Bropoii 3akon HerotoHa.

N3mepenue cuit.

CrioxeHune CHiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AeOpMAIIHH.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHeHUE CHII TPEHUS MOKOSI, KAUYEHUS U CKOJIBKEHUSI.

YcnoBus paBHOBECHS TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, rabopamopHvie pabomuwl



IIpuaoxenne k OO0 OO0
MAOQOY «COIH Ne 32» Ne
I/ISY‘{CHI/IG JIBUXXCHUA 6py01<a 0 HAKJIOHHOW ITLTOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CUJI YyNPYTOCTH, BO3HUKAIOIIUX B INPYXKUHE H
pPE3MHOBOM 00pasIie, OT UX JAePOpMAaIIUH.

UccnenoBanne ycioBUi paBHOBECUS TBEPAOrO Tela, HMMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3axkonwvl coxpanenus ¢ mexaHuke

NMnynbc MarepuanbHOM TOYKM (TeNla), CHUCTEMbl MAaTEepUaJIbHBIX TOYEK.
NMiiynbC cuiibl U U3MEHEHHE HMITYJIbCa TeJld. 3aKOH COXPAHEHUs HWMITYJIbCA.
PeakTruBHOE IBHKEHUE.

Pa6Gora cuibl. MOIIIHOCTE CHUJIBI.

Kunernyeckass sHeprust MarepuaibHOM Touku. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU YHEPTUU.

[ToreHumanbHas SHEPIusl. [ToreHunanbHas DHEPIHs YIpyro
neopMUpOBaHHOM  MpyKuUHbI. [loTeHIManbHas  3Heprus Tena  BOJU3H
ITOBEPXHOCTH 3€MJIH.

[loreHuuanpHble W HeNmoTeHUUalbHble  cuwibl.  CB3b  paboOThHI
HEMOTCHIMAIBHBIX CHUJI C MU3MEHEHHEM MEXAHWYECKOW JHEpPIUU CUCTEMBbI TeEIl.
3aKOH COXPAaHEHUSI MEXAaHUYECKOW SHEPIHH.

VYrpyrue u HeyNpyrue CTOJIKHOBEHHS.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOIAOMET, KOMED,
MPYKUHHBIN UCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE BMKEHUE.

[Tepexo MOTEHIMATEHOM YHEPTUN B KWHETUYECKYIO U 00OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHvle pabomuvl

N3yuyeHnne abCOIIOTHO HEYNPYTOro yAapa ¢ MOMOUIBI0 JBYX OAMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOTHI CUIIbI C U3MEHEHUEM MEXaHMYECKOW SHepruu
TeJIa Ha IIPUMEPE PACTSHKEHHS PE3UHOBOIO JKI'yTa.

Paznen 3. MoJiekyasipHasi pu3uKa ¥ TEPMOJANHAMHUKA
Tema 1. Ocnoevt MoE€KYNAPHO-KUHEMUYECKOU mMeopuu
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrtep IBIKCHHS U
B3aUMOJICMCTBUSI YaCTUIl BellecTBa. MOJENIN CTPOCHUs Ta30B, XUIKOCTEH U
TBEPIBIX TEJ U 00BSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ITUX Mojeneil. Macca u
pa3mepsl Mosiekya. KonndectBo Bemectna. [locTostHHas ABoraapo.
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TennoBoe paBHOBecue. Temmeparypa u €€ uamepenue. lllkana Temmeparyp
Llenbcus.

Mopgens  wupeanbHOoro raza. (OCHOBHOE ypaBHEHHE  MOJEKYISPHO-
KMHETUYECKOM TEOpUM HJCaTbHOIro raza. AOCOJIOTHas TeMmmepaTypa Kak Mepa
CpeOHEW KWHETUYECKOW SHEPTUM TEIUIOBOrO JBWKEHHUS dacTtuil rasza. [llkana
temnepatyp KeneBuna. ['a30BbIe 3ak0oHBI. YpaBHeHHe MeHneneeBa—KiamneipoHa.
3akon JlanbToHa. M30mpouecchl B UACATBHOM Ia3e C MOCTOSHHBIM KOJWYECTBOM
BemlecTBa. ['paduueckoe mpencTaBIeHHE H3OMPOIECCOB: HM30TEpMa, H30X0pa,
n3obapa.

TexHuyeckre yCTPONCTBA W NPAKTHUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbITHI, JOKA3bIBAIOIINE JTUCKPETHOE CTPOCHHE BellecTBa, doTorpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OnbITel 110 1P PY3UN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita lllTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYyIIIECTBOBAHHUE MEKMOJICKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, WIUTIOCTpUpPYONIas MPUPOAy AABICHUS T'a3a HA CTEHKU COCYIA.

OnbIThl, WUIIOCTPUPYIOIIME YpPAaBHEHHUE COCTOSHHS UICAIBHOTO rasa,
U30IIPOLIECCHI.

Vuenuueckuii sxcnepumenm, rabopamopHuvle pabomul

Onpenenenue Macchbl BO3JyXa B KJIACCHOM KOMHATE€ Ha OCHOBE HM3MEPEHHUI
00bE€Ma KOMHATHI, JaBJIEHUS U TEMIIEPaTyphl BO3/1yXa B HEM.

HccnenoBanne 3aBUCMMOCTH MEXKIY MTapaMeTPaMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnogbl mepmoouHamuku

TepMoanHaMuueckass cucteMa. BHYTpeHHsIsT 3HEprus TepMOAMHAMHYECKON
CUCTEMBI U CIOCOOBI €€ n3MeHeHusi. KonuuecTBo TemioThl U paboTa. BHyTpeHHSs s
SHEPrusi  OJHOATOMHOTO  HJEAJIbHOrO  raza.  Buuabl  Temionepenayu:
TEIUIONPOBOJHOCTb, KOHBEKIIUS, U3TydeHUE. Y IeJIbHAsl TEIIOEMKOCTh BEILIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsatue 00 amuabaTHOM mporecce. IlepBbli 3akKOH TEPMOAMHAMUKH.
[IpumeHnenue mepBOro 3akOHAa TEPMOJIMHAMHUKHU K u3omporeccam. ['padudeckas
WHTEpHIpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatumMocTh Npo1ieccoB B IPUPO/IE.

TennoBble  mamuHbl.  [IpuHIUMIBI ~ AEWCTBUS  TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi PHEPTUM B TEIIOBLIX MamuHax. Kosdduiment mone3Horo
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nericTBus TermioBor MmammuHbl. [{ukn KapHo u ero kosdduumeHT mone3Horo
JEeUCTBUS. DKOJIOTHYECKUE TIPOOIEMBI TEIJI0IHEPT e TUKH.

TexHuyeckre YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAUIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

3meHenne BHYTpPEHHEH SHEPTUM Tella MPU COBEPIICHUM PAOOTHI: BHUICT
npoOKKW W3 OYTBUIKM TOJ JACHCTBHEM CXKAaTOro BO3AyXa, HarpeBaHue 3¢upa B
JATyHHOU TpyOKe MyTEéM TpeHUS (BUICOAECMOHCTpAITUSA).

N3MeHeHne BHyTpeHHEN SHEPTUH (TeMIIepaTyphl) Tella Py Terionepeaaye.

OnpIT 1Mo aaumabaTHOMY paCHIMPEHHUI0 BO3ayxa (OMBIT C BO3IYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENS BHYTPEHHETO CTOPAHUSsI, PEAKTUBHOIO
JIBUTATEIA.

Yuenuuecxuii sxcnepumenm, 1abopamopmsie pabomoi

N3mepenune yaeapHOl TemI0EMKOCTH.

Tema 3. Aepecammuvie cocmoanusn eewecmea. Dazoewvie nepexoonl

ITapoobpa3oBanue u koHjaeHcaius. Mcnapenue u kumneHue. AOCONIIOTHAS U
OTHOCHUTEJIbHASL BJIQXXHOCTh Bo3Ayxa. HacklmieHHbI map. VYaenpHas TerioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JJABJICHHUS.

Teépnoe Teno. Kpucrammuueckue u amop@Hbie Tena. AHU30TPONHS CBOWCTB
kpuctamioB. JXunakue kpuctamwibl. CoBpeMeHHbIE MaTepuaibl. llnaBieHue u
KpUCTaJUTU3aIs. Y IeJabHasl TerioTa miasienus. Cyonumaniusi.

VYpaBHeHuUE TEIIOBOTO OajaHca.

TexHUYecKkre YCTPOMCTBA U TMPAKTUYECKOE IPUMEHECHHE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJOTHHU MOJYYECHUSI COBPEMEHHBIX MaTepHUasioB, B
TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MAPOB.

Kunenue npu moHMKEHHOM JaBJICHUU.

CriocoObl u3MepeHus BIAXKHOCTH.

Habmronerune HarpeBaHus M IUIABJICHUS KPUCTAINIMYSCKOTO BEIICCTRA.

JleMoHcTpalusi KpUCTasioB.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabomuol

N3Mepenre OTHOCUTENIBHOM BIIAXKHOCTH BO3AYXaA.

Pa3znen 4. DnekTpoAuHAMUKA
Tema 1. Inekmpocmamuxa
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OnekTpu3aums Tel. OJEKTpUYecKuid 3apsn. JlBa BuIa SIEKTPUYECKUX
3apsinoB. [IpOBOIHMKHK, OUANIEKTPUKU W MOJYNPOBOJHHUKU. 3aKOH COXPaHEHHUS
AIEKTPUYECKOTO 3apsa.

B3aumogeiictBue 3apsiioB. 3akoH KynoHa. To4euHbIi 3JE€KTPpUUYECKU 3apsia.
Onektpuyeckoe mosie. Hampsbk€HHOCTh  anekTpuueckoro mnoii.  [IpuHnumn
CYNEPHO3ULHAN ANEKTPUUECKUX MOJNEH. JIMHUM HanpsyKEHHOCTH SJIEKTPUYECKOTO
OJISL.

Pabora cun  snekrpocratndeckoro  moJiga.  [lorenmuan.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOMHUMKM W JUANEKTPUKM B  DJIEKTPOCTATHYECKOM IIOJIE.
Jwusnextpuyeckasi MPOHUIAEMOCTb.

OnextpoémkocTh. KoHaeHcaTop. DIeKTpoEMKOCTh IIIOCKOr0 KOHAEHCATOpa.
DHeprus 3apsLKEHHOTO KOHJIEHCATOopa.

TexHuueckrue yCTPOMCTBA M IPAKTHYECKOE NPUMEHEHHUE: DIIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATUYECKasi 3allliTa, 3a3eMJICHUE JIJIEKTPOIPUOOPOB,
KOHJICHCATOp, KONMMMPOBAJIBHBIN aNnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIMII IEUCTBUS AIIEKTPOMETPA.

B3auMoelicTBrE HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

IIpOBOIHUKM B 3JIEKTPOCTATUUECKOM I10JIE.

DJIeKTpOCTaTUYECKasl 3alUTa.

JIMDAEKTPUKH B DIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOIIAAH
IJIACTUH, PACCTOSHUS MEXAY HUMHU U TUIEKTPUUECKOU POHULAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCaTopa.

Vuenuueckuii sxcnepumenm, nabopamopmvie padomoi

N3mepenne 31eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. llocmoannwtii 21exmpuueckuii mok. Toku 6 paznuunpix cpeoax

OJEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JIIEKTPUUYECKOTO TOKAa.
Hcrounuku Toka. Cuia Toka. [locTOSHHBIN TOK.

Hanpspkenue. 3akon Oma 1151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YEIbHOE CONPOTUBICHHUE BEIIECTBA.
IlocnenoBarenpHOE, MAPAIIENBHOE, CMELIAHHOE COEIMHEHUE IIPOBOIHUKOB.

PaGota oanextpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AIIEKTPUYECKOTO TOKA.

DNEeKTPOJBHXKYIAs CUJia U BHYTPEHHEE COMPOTUBIICHUE UCTOYHUKA TOKA.
3akoH Oma 17151 TOJTHOM (3aMKHYTOM ) AieKTpuyeckon nenu. KopoTkoe 3aMbiKkaHue.

DJIEKTpOHHAas  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TemMIepaTypbl. CBEPXIPOBOAUMOCTb.

10
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DJIEKTPUYECKHM TOK B BaKyyMe. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

ITomynpoBoIHHKHY. CoOcTBeHHas U NpUMEeCHass  MPOBOAUMOCTD
oJIynpoBOJHUKOB. CBoiicTBa p—N-nepexoa. [lomynpoBogHuKoBbIE TPpUOOPHI.

OJIEKTPUYECKU TOK B  pacTBOpaXx H  paciuiaBaXx  3JIEKTPOJUTOB.
DIEKTpOIUTUYECKAs JUCCOIUALIUS. DIEKTPOJIN3.

OnekTpudeckuii TOK B razax. CamMOCTOSITENbHBII W HECAMOCTOSITEIbHBIN
pa3psa. Monuus. [Inazma.

TexHuuecKkrue yCTpOMCTBAa M NPAKTUYECKOE MPUMEHEHHE: aMIEpMETp,
BOJIBTMETpP, PEOCTaT, HCTOYHUKUA TOKA, 3JIEKTPOHArpeBaTeiIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYyMHBIN U0/,
TEPMUCTOPHI ¥ POTOPEIUCTOPHI, MOTYITPOBOHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAPSHKEHHUS.

3aBUCUMOCTh COMPOTUBIICHUS [IWIMHAPUUECKUX MPOBOJHUKOB OT JJIUHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUCHHS U MaTepuaa.

CmenmanHoe COeTMHEHNE ITPOBOHUKOB.

[IpsmMoe wu3MepeHue DSIEKTpOABMKYIIEH cuibl. KopoTkoe 3ambIKaHUE
raJbBaHUYECKOIO 2JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTB CONPOTHUBIIEHUS METAIIOB OT TEMIIEPATYPBI.

IIpoBOIMMOCTB IIEKTPOIUTOB.

HckpoBoii pa3psa U MpOBOAUMOCTD BO3/1yXa.

OnHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, rabopamopHuvle pabomul

N3ydenune cMemaHHOro COeAMHEHNs pE3UCTOPOB.

N3MepeHne 3IeKTpOABUKYIIEH CUIIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJIEHUS.

HaOnronenue anexrposusza.

MeknpeaMeTHbIe CBA3U

N3yuenue kypca ¢uszuku 6azoBoro ypoBHs B 10 kiacce ocymiecTBisieTcs €
Y4ETOM COAEPKATENbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTeMaTHKH,
Ounonoruu, XuMuH, reorpaduy U TEXHOJIOTHH.

Meoicnpeomemnvle nowsimusi, CB3aHHbIE C M3YYEHHEM METOJOB HAYyYHOT'O
MO3HAHUA: SIBJICHWE, HAay4yHbId (akT, TUrore3a, ¢u3nueckas BeJIMYMHA, 3aKOH,
TeopHsl, HAOIIOACHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: penieHHEe CUCTEMbl YpaBHEHHWM, JHUHEWHas (YHKIMS,
napaboma, runep6osa, ux rpadUKu U CBOWCTBA, TPUTOHOMETPUYECKUE (YHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIMH HA OCU KOOPJUHAT, CI0)KEHHE BEKTOPOB.

11
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buonocusn: mexanmdyeckoe ABWIKEHHE B KUBOU mpupone, auddysus, ocmoc,
TEIIO0OMEH >KUBBIX OPraHW3MOB (BHABI TEIUIONEpPEIaun, TEIIOBOE PaBHOBECHE),
AIEKTPUYECKUE SABJICHUS B )KUBOM MTPUPOJE.

Xumus: TUCKPETHOE CTPOCHUE BEIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIIPHAsT Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIAKOCTEH U
ra3oB, JJICKTPUYECKUE CBOMCTBA METAJUIOB, JJICKTPOJUTHYECKAS TUCCOIMALIMS,
rajibBaHHMKa.

l'eoepagus: BNaXXHOCTh BO31TyXa, BETPBI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBUKEHUM C HCIOJb30BAaHHEM MEXaHH3MOB,
V4ET TPEHHUSI B TEXHUKE, MOJUIMITHUKK, HCIOJb30BAHUE 3aKOHA COXPaHCHUS
UMITyJIbca B TEXHUKE (pakera, BOAOMET U JAPYTrUE), JBUratrelib BHYTPEHHETO
Cropasusi, maponasi TypOuHa, ObITOBOM XOJIOJUIBLHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJyYeHUs COBPEMEHHBIX MAaTE€pHAJOB, B TOM YHCIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTHH, JJICKTPOCTaTHYECKasl 3aluTa, 3a3eMJICHHE SJIEKTPONpPUOOPOB,
KCEpOKC, CTpYUHBIN MIPUHTEDP, 3JICKTPOHArpeBaTEIIbHbIC PUOOPHI,
AIIEKTPOOCBETUTEIIbHBIC MPUOOPHI, TATbBAHUKA.

11 KIIACC

Paznen 4. DiekTpoAMHAMHUKA

Tema 3. Maznummnoe none. InNeKmpoMazHUMHAA UHOYKUUA

[TocTossHHBIE ~ MarHuThl.  B3auMoJelcTBME  MOCTOSHHBIX  MAarHMTOB.
MarautHoe mnone. Bexktop MarsuTHOW WHAYKUMHU. [IpuHImMN cynepno3unuu
MarHuTHBIX nosied. JInHMKM MarHuTHOW WHAYKIMHU. KapTuHa JTUHWNA MarHUTHOU
WHIYKIIAM MOJISI TOCTOSTHHBIX MarHuTOB.

MarauTHOoe T1OJi€ MNPOBOJHMKA C TOKOM. KapThHa JWMHHUN WHIYKIUU
MAarHUTHOTO TOJSl JIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOr'O KOJIBIIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT JpcTena. BzanmoneicTBre NpoBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOIyJIb U HallpaBJICHHE.

Cuna Jlopenua, €€ MOyJIb U HallpaBJieHUE. [BUKEHUE 3apsSKEHHON YaCTULIbI
B OJHOPOJHOM MarHuTHOM Ioje. Pabota cunsl Jloperma.

SIBiieHME DNEKTPOMArHUTHOW MWHAYKUWH. [lOTOK BEKTOpa MArHUTHOU
UHIYKIUU. ODJIEKTPOJBHXKYIAs CUJa HWHAYKIUU. 3aKOH SJIEKTPOMArHUTHOU
nHaykuuu dapanes.

BuxpeBoe nsnekTpuyeckoe moJie. OJEKTPOABMXKYIAS CUjla WHIAYKIUUA B
MPOBOJIHUKE, IBUKYIIEMCS TTOCTYIATEIHHO B OJHOPOJJHOM MAarHUTHOM IIOJIE.

[IpaBuio Jlenua.
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NHOyKTUBHOCTE.  SIBIEHME CAMOMHIAYKLIMH. OJIEKTPOIABIKYIAs  CHJIA
CaMOMHIYKIIHH.

DHeprusi MarHUTHOTO MOJIS KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuueckue yCTpoWcCTBa M MPAKTHYECKOE MPUMEHEHHUE: IOCTOSIHHBIE
MarHuThl, J3JEKTPOMArHUTHI, JJIEKTPOJABUTATENNb, YCKOPUTEIN 3JIEMEHTapHBIX
Y4aCTHL], UHYKIIHOHHAs 1€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKIIOHEHHUE JIEKTPOHHOTO IIyYKa MATHUTHBIM IIOJIEM.

JIMHMY MHAYKIIMY MarHATHOTO ITOJIA.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

SIBneHue 3JIeKTPOMAarHUTHOW UHIYKUUU.

IIpasuiio Jlenua.

3aBUCUMOCTh 3JIEKTPOJBIXKYIIEH CHIIBI MHIYKLIHUH OT CKOPOCTH M3MEHEHMS
MarHUTHOTO MOTOKA.

SIBneHne cCaMOMHIYKIIMH.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomoi

N3yyeHne MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

HccenenoBanue 1eWCTBYS OCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBJICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Pa3nen 5. Koste6anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHummuble Kojaeoanus

KonebarenrHast  cucrema. CBoOOIHBIE  MEXaHHUYECKHE  KOJIEOAHUS.
["apmonunyeckue konebanus. [lepuoxa, wactora, amrmmTyna u (asa KoiaeOaHHIA.
[IpykVHHBIN MasATHUK. MareMaTU4eCKUi MasATHUK. Y PaBHEHHE TAPMOHUYECKUX
kosebanuil. [IpeBpanieHue sHepruu Npyu rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbuplii KOoHTYp. CBOOOJHBIE D3JIGKTPOMArHUTHBIE KOJIeOaHUS B
UJCATbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHWYECKUMU U
AJIEKTPOMArHUTHBIMU KosieOanusimu. @Dopmyna TomcoHa. 3akoH COXpaHEHUS
OHEPTUU B UJCATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpeacraBnenue o 3aTyxaromux KoieOaHUAX. BBIHYK/IEHHbIE MEXaHUYECKUE
KoJjeOanus. Pezonanc. BeiHy)IeHHBIC 2JIEKTPOMArHUTHBIE KOJIeOaHuUs.

Ilepemennpiii  TOK. CHHYCOMZANBHBIA IEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOr0 TOKAa. AMIUIMTYJHOE M JACHCTBYIOIIEE 3HAUYEHHE CHJIbl TOKa U
HaIpPsKEHUS.
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Tpancpopmarop. [IpousBoacTBo, nepeaada U NOTPEOICHUE AIEKTPUUECKOM
DHEPIruM. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE 3IEKTpo3Hepruu. Kynbrypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: DIIEKTPUYECKUI
3BOHOK, T€HEPATOP MIEPEMEHHOTI0 TOKA, JIMHUU JJIEKTpoIepeaay.

Jlemoncmpayuu

Uccnenoanue mapaMeTpoB KoyieOATENIbHOM CUCTEMBI (MIPYKUHHBIN WIIH
MaTE€MaTUYECKUI MASITHUK).

Hab6nronenue 3aTyxaromux Koe0aHu.

HccnenoBanne CBOWCTB BIHYXKICHHBIX KOJIeOaHUH.

Hab6nronenue pe3onanca.

CBOOOHBIE IEKTPOMAarHUTHbIE KOJIeOaHUsI.

OcuusuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANIPSDKEHUS OT BPEMEHH) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu mocCnenoBaTENbHOM COEAWHEHMM PE3UCTOPA, KaTYyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenb JIMHUM 3JEKTPONepeNadH.

Vuenuueckuii sxcnepumenm, nabopamopHvle pabomuvl

HccnenoBanue 3aBUCMMOCTH NEPHOJA MAJbIX KOJIEOAHUM Ipy3a HA HUTU OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBanne mNepeMEHHOr0 TOKAa B LENM M3 MOCIEI0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpoMazHunHble 60JIHbL

Mexannueckrue BOJIHBI, YCIOBHSL pacnpoctpadenHus. llepuon. CxopocTh
pacrpoCTpaHeHuss W JJMHa BOJIHBL [lomepedHble W TPOXOIBHBIE  BOJIHBI.
HnuTtepdepenius u nudpakiius MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I poMKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3JIyYEHUS JJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexktpomarautHoi BonHe. CBOMCTBa
AIIEKTPOMATrHUTHBIX BOJIH: OTPa)K€HUE, MPEJOMIICHUE, MOJsApu3auus, Audpakuus,
unTepdepenius. CKOpoCcTb 3JIEKTPOMAarHUTHBIX BOJIH.

[IIxana 3J€KTPOMArHUTHBIX BOJIH. [[puMeHEeHUEe 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLMIIBI paAOCBA3U U TENEeBUICHU. Pagnonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH CpEebl.

TexHuueckue yCTPONCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbBIE
MHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEIULMHE, pajap,
paanonpuéMHUK, TeTIEBU30p, aHTeHHa, TenedoH, CBU-nieup.

Jlemoncmpayuu
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OO6pazoBaHue U pacpOCTPaHEHUE MONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Kone6momeecs Teno Kak UCTOYHUK 3BYKa.

Habmoienue otpaskeHus U IpeoMIICHHUS MEXaHUYECKIX BOJIH.

Habmonenue narepdepeHnnu u 1udpakinm MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HaHC.

HaGnronenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHAa C aMIUIUTYJION U
4acTOTOM KOJIeOaHU.

HccnenoBanne  CBOMCTB  DJIEKTPOMArHUTHBIX — BOJIH: OTPaKECHHUE,
peoMIICHUE, TTONApU3anus, AMPpakius, uHTephepeHITHs.

Tema 3. Onmuka

['eomerpruueckas ontuka. [IpsMonuHENHOE pacnpoOCTpaHEHHE CBETA B
OJHOPOJIHOM cpene. JIyu cBeta. ToueuHbIN UCTOYHUK CBETA.

OTtpaxxeHue cBera. 3aKOHbI OTpaxkeHHs cBeTa. llocTpoeHue n3o0pakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBeTa. 3aKOHBI TPEIOMIICHHS CBeTa. AOCOJIIOTHBIN MTOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpakeHue. [IpenenbHbId yroj IOJHOTO
BHYTPEHHETO OTPAKEHHSI.

Hucnepcust ceeta. ClnoxHbIN cocTaB 6enoro cera. LIBer.

ColOuparomie u paccewBarolue JUH3b. ToHkas jauH3a. DOKyCHOE
paccTosTHUE W ONTHUYECKas cuia TOHKOW JmH3bL. [locTpoeHune u300pakeHUil B
coOuparolux U paccenBaromux JuH3ax. Gopmyna TOHKOW JTUH3BI. Y BEJIMUYEHUE,
JaBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONITHKH.

BonnoBass ontuka. Wurepdepenmusi cBera. KorepeHTHble HMCTOUHHKHU.
VYcnoBuss HaOMOAEHWS MAaKCUMyMOB M MHUHHMMYMOB B HWHTEp(hEpPEHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. [udpakunonHas pemérka. YcloBUe HaOIOIEHUS
IJIaBHBIX ~MakCUMyMOB TIpM  MaJ€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuyeckre yCTpPOWCTBA M NPAKTUUYECKOE MPUMEHEHUE: OYKH, JIyIa,
doToanmapar, MPOEKIMOHHBIA ammapar, MHUKpPOCKOI, TEJIECKON, BOJOKOHHAs
OITHKA, MU(PPaKIIMOHHAS PEHIETKA, TIOJISIPOUI.

Jlemoncmpayuu

[IpssMonuHEHOE paclpOCTpaHEHUE, OTPAXEHUE U IIPEIOMIICHHE CBETa.
OnTuyeckue mpruOopEHI.

[TomHOe BHyTpeHHEE OTpakeHue. Monenb CBEeTOBOAA.

UccnenoBanue cBONCTB U300paKeHUN B JTMH3AX.

Mopaenu MUKpPOCKOIIa, TEJIECKOMA.
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Habnronenue natepdepeHnn cpera.

Habmronenue nudpakiuu ceera.

HaGnronenue nucnepcuu cBera.

[TommyueHune CeKTpa ¢ TOMOIIBIO TPU3MBI.

[TomydyeHue cnekTpa ¢ mOMOIIbI0 JUGPAKIIUOHHON PEIIETKH.
HaGmonenue nmomsipusamnuu cBeTa.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomoi
N3mepenue mokaszaTesns IpeIoMICHUS CTEKIIA.
HccnenoBanue CBOMCTB M300paKEHUI B JIMH3AX.
Ha6nronenue nucnepcnu cBera.

Pa3nen 6. OcHOBBI cleNMAIbHOM TEOPUH OTHOCUTEJIBLHOCTH

['pannnbl  NPUMEHHMMOCTH  KJIAaCCHUYECKOM  MexaHuku.  [loctynartsl
CIICLIMAJIBHOW TEOPUM OTHOCUTEIIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BaKyyMe, IPUHIMI OTHOCUTEIBHOCTH DWHINTEHHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aAMEIJICHUE BPEMEHU U COKPAILCHHE
JUTUHBI.

DHEPrus U UMITYJIbC PEASATUBUCTCKOU YACTHULIBI.

CBs13b Macchl C SHEPTUEW U UMITYJIBCOM PEISTUBUCTCKON YaCTULBL. DHEPIUs
IIOKOA.

Paznen 7. KBantoBasi puszuka

Tema 1. Dnemenmot KGAHM OGO ONMUKU

®otonsl. opmyna [1nanka cBsizu 3Heprun HOTOHA C €r0 YACTOTON. JHEPTHUs
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienoanue porodrddexra. OnbiTel A. I'. CToneroBa. 3aKOHBI
dbororddexra. Ypasuenue DitHmreitHa nis dotodddexra. «KpacHas rpanuiiay
dbotorddexra.

JlaBnenue cBera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckue yCTpONCTBA M MPAKTHUYECKOE MPUMEHEHHE: (HOTOIIEMEHT,
dboTonaTuMK, COTHEUHas OaTapesi, CBETOIUO.

Jlemoncmpayuu

®oT03(¢heKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

Uccnenoanue 3akoHOB BHeETHET0 (poTodddekTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma
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MO,Z[CJ'IB atromMa TomcoHa. ONbITHI Pe3ep(bopz[a II0 paCCCAHHUIO O -YaCTHII.

[Inanerapnass moxens aroma. lloctynatel bopa. M3nmydeHue W IOIIIOLICHME
(GOTOHOB TIpHM TepexoJe aToMa C OJHOTO YpPOBHS SHEPruu Ha Jpyrou. Buiel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOJAOPO/IA.

BonnoBelie cBoiicTBa yactuu. Bonnel ne bpounsa. KopnyckynsipHO-BOITHOBOM
JyaJIu3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.
TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: CIIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Monens onbita Pezepdopra.
Ornpenenenue JUIMHBI BOJIHBI JIa3epa.
Hab6nronenue TuHeHYaThIX CIIEKTPOB U3ITyUCHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, nabopamopHvle pabomuvl
Hab6nronenue nuHeiyaToro cuekTpa.
Tema 3. Amomnoe s0po
OKCIEpUMEHTBI, JTOKa3bIBAIOIIME CIIOKHOCTh CTpoeHus sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pe3epdopaa 1mo  ompeaeneHHro  cocTaBa
paavoakTUBHOTO u3nydeHus. CBoicTtBa anb(a-, Oera-, raMMa-U3Iy4CHHUS.
BinsiHue paain0akTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OtkpeiTHE TpoTOHAa U HelTpoHa. Hykimonnas mopens snpa [eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio siapa. M30Tomsl.
Anbda-pacnaa. DNEKTPOHHBIH U TO3UTPOHHBINM OeTa-pacnan. [amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOIO pacIaia.
DHeprus CBA3M HYKJIOHOB B sifipe. SAnepubie cuibl. Jlegext macch sapa.
SnepHble peakuuu. JleneHue u CUHTE3 sIEP.
Anepnsiii peaktop. TepmosnepHbiii cunTe3. [IpoOiemMbl U IEPCIEKTHUBBI
AIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON YJHEPTETUKHU.
DneMeHTapHble YacTULlbl. OTKPBITHE IO3UTPOHA.
Mertoapl HAOIOIEHUS U PETUCTPAITUU DJIEMEHTAPHBIX YaCTHII.
dyHaMeHTalbHbIE B3auMoieicTBUs. EMUHCTBO (m3nueckoii KapTUHBI MUpA.
TexHuueckue yCTpOMCTBA U MPAKTUYECKOE IIPUMEHEHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHas Oomoa.
Jlemoncmpayuu
Cu€TurK MOHU3HUPYIOIIUX YaCTHII.
Vuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
HccnenoBanue TpeKoB YacTHIL (110 TOTOBBIM QoTorpadusim).
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Pa3znen 8. DieMeHTbI aCTPOHOMMH ¥ ACTPOPUZNKHU

Otansbl pa3BuThs actpoHomuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMMH.

Bun 3Bé3gHoro Heba. Co3Be3nusi, sipkue 3BE3/bI, MUIAHETHI, UX BHUAMMOE
JBH>KCHUE.

ConHeuHas cucrema.

Connue. ConneuyHas akTWUBHOCTb. Mcrounuk sHepruum ConHIA U 3BE3N.
3BE3/bI, UX OCHOBHBIC XapaKTEpUCTHKHU. JlMarpamma «CHEKTpalbHBIA KJlacC —
CBETUMOCTB». 3BE31bl TJABHOM IOCJIENI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JUIsl 3BE3] TJIABHOM IOCJIEAOBATEIBLHOCTU. BHyTpeHHEe cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOKIACHUN U ABoJoIMU ConHIa U
3BE31. DTambl )KU3HU 3BE3.

Muieunsiii I[TyTe — Hama ['amaktuka. ITosmoxxenwe u aBwxenue CosHila B
['anmaktuke. Tunel ranaktuk. Pagnoranaktuky m kBazapsl. UEpHBIE ABIPHI B sSApPAX
raJaKTHK.

Bcenennas. Pacmiupenue Beenennoil. 3akon Xa006ma. PazOeranue rajiakTuk.
Teopus bonpmoro B3psiBa. PennkroBoe nsiyueHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMUHU.

Yuenuuecxue nabnooenus

HaGnronenuss HeBOOPYKEHHBIM TJIA30M C HCIIOIB30BAHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUH ISl OTIPE/IeNICHUs] TI0JIOKEHUsI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3ns CeBEPHOTrO MOJyIIapUs U IPKHUE 3BE3MBI.

Hab6nronenus B Teneckon Jlynsl, uianer, Mieunoro Ilytu.

O06o0maroniee NOBTOPEHUE

Pons Qusnkn W acTpOHOMHM B DSKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIIMATILHOM M 3TUUYECKOU cepax NesaTeIbHOCTH YeIOBEKa, PoJib U MeCTO (U3UKU
Y aCTPOHOMHUHU B COBPEMEHHOI HAy4YHOU KapTHHE MUpPA, poib (PU3UUECKON TeOpun
B (opMupoBaHUM TpEACTaBICHUNA O (UBUYECKOM KapTHUHE MHUpPA, MECTO
bu3nYecKoil KapTUHBI MUpPa B 0OIIEM pSATYy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEICTaBJICHUHN O IPUPO/IE.

MesknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 06a3zoBoro ypoBHs B 11 kjacce ocyiiecTBisercs ¢
YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MaTE€MaTHKH,
Ounonoruu, XuMuH, reorpaduy U TEXHOJIOTHH.

Meowcnpeomemnvie nowsimusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAYyYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbI (akT, TUMOTE3a, (PU3NUecKas BEIWYMHA, 3aKOH,
TeopHsl, HAOIIOAEHUE, SKCIIEPUMEHT, MOAECIUPOBAHUE, MOJIENb, U3MEPEHUE.
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Mamemamuka: pelieHHE CHUCTEMbl YPaBHEHUW, TPUTOHOMETPUUYECKHE
GyHKUIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPHl M WX MPOCKIIMH HAa OCH KOOPIMHAT, CIOKEHHWE BEKTOPOB,
MIPOU3BOJHBIC DJIEMEHTAPHBIX (PYHKIUH, TMPU3HAKKA TMOJ00US TpPEYTroJbHUKOB,
OTIpeJIeIICHHE TUIOMIAIN TUIOCKUX (puryp u 00bEMa Ted.

buonoecusa: »nextpuueckue sBICHUS B KUBOM mpupone, KojedarelbHbIe
JBIKEHUS B KMBOW MPUPOJIe, ONTHYECKUE SIBJIICHUS B KMBOW MpuUpojie, NeHCTBUE
paauaIy Ha )KUBbIC OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs] CTPYKTYypa TBEPABIX
T€Jd, MEXaHM3Mbl OOpa30BaHUS KPUCTALIMYECKON PEIIETKH, CIEKTPaTbHBIM
aHaJIu3.

leoepaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3aJ€XKH MArHUTHBIX  PYI,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKA3aHUE 3EMJIICTPSICEHMUIA.

Texnonocusi: JMHUM BJEKTpoONEpenad, TIEHEepaTop IEPEMEHHOT0 TOKa,
AJIEKTPOJBUTATENh, WHIAYKIIMOHHAS TI€Yb, pajaap, PaguonpuEéMHHK, TEIEBU30D,
anteHHa, tenedoH, CBU-neub, MpOEKIIMOHHBIA amnmapar, BOJOKOHHAs OITHKA,
coJiHeYHasi barapes.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJIJHEI'O OBIIIET'O OBPA3OBAHUA

OcBoenne ydeOHOro mnpeamera «Ddu3mka» HAa YpOBHE CpPETHETO OOIIEeTro
oOpa3oBanus (0a30BbII YPOBEHB) MOJDKHO OOCCHEYHTH TOCTIIKCHHE CIIEAYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro mpeamera «Ou3nka» J0TKHBI
OTpaXaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYarolmMXcsl PYKOBOJCTBOBAThHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3ULMEN JIMYHOCTU, CHUCTEMOUN IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHHUX  YOEXKICHHM, COOTBETCTBYIOIIHUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOrO OOIIECTBA, paCIIMPEHUE >KU3HEHHOTO
ONBITA U OMbBITA JECITEILHOCTH B MPOILIECCE PeaTn3allii OCHOBHBIX HAIPaBICHUN
BOCIIUTATEIILHON AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3UIIUK 00YYAIOIErocst Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOINEUETIOBEUYECKUX TyMAHUCTHYECKUX U
JIEMOKPAaTHUYECKHUX LIECHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYIO HEATEIBHOCTh B MHTEpPECAX I'PaXKAAHCKOTO
oO0IIeCTBa, y4aCTBOBATh B CAMOYTPABICHUN B 00pa30BaTEIbHON OpraHU3aIlNH;

YMEHUE B3aUMOJEHCTBOBATH C COMAIIbHBIMA MHCTUTYTAMU B COOTBETCTBUH C
ux (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOM JEATEIBLHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOH UJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOIIIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHUXKECHUSIM
POCCUICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO TTOBE/ICHUSI;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O W MPUHUMATh OCO3HAHHBIC DPEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIC B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOWYUBOTO OYIyIIIETO;

4) 3¢TEeTHYECKOr0 BOCTIMTAHMA:
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ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIIOYAsk 3CTETUKY Hay4HOrO0 TBOPUYECTBA,
npuUCyIero pU3nyeckoi HayKe;

5) Tpy10BOT0 BOCIIUTAHUS:

MHTEpEC K Pa3NuyHbiM chepaMm MNpodecCHOHANBHON NeATeIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOP
Oynyien mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHbIC TIIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30oBaHUI0 U CaMOOOpa30BaHHIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0JI0rHYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh HKOJIOTMUYECKON KYJIbTYphl, OCO3HAHHE TJI00aJIBHOTO
XapaKTepa SKOJOTUYECKUX TTPOOIeMm;

IJTAHUPOBAHKE U OCYIIECTBICHUE JICUCTBUM B OKPYKAIOILIEH Cpe/ie HA OCHOBE
3HAHUSA LEJIe YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;

pacUIMpEHHUE OMbITa JEATEIbHOCTH SKOJOTWYECKONW HAlpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH M0 PU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHMSA:

c()OPMUPOBAHHOCTh MHMPOBO33PEHHSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKHU;

OCO3HaHUE LEHHOCTM HAYYHOM JEATENBHOCTH, TOTOBHOCTH B IIpOLEcCE
U3y4eHUs  (QU3MKU  OCYIIECTBISATh  IMPOEKTHYID U HCCIEI0BATENIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBHS
ba3oBble JJornyeckue JaeiicTBUA:
CaMOCTOSITCIbHO  (popMynupoBaTh W aKTyaIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENETATh LENU ACATEIBbHOCTH, 33JaBaTh MApaMETPbl U KPUTEPUU HX
JIOCTHKCHMUS
BBISIBJISITH  3aKOHOMEPHOCTM W MNPOTHUBOPEYUST B  pacCMaTPUBAEMbBIX
(bU3NYECKUX SIBJICHUSX;
pa3pabarbiBaTh IJIaH PELICHUs] MPOOJIEMbl C YYETOM aHalv3a HWMEIOIIUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCJICICTBUM JESITEIbHOCTH;
KOOPAWMHUPOBATh M  BBHINOJHATH pabOTy B YCIOBUAX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBaTh KPEaTHUBHOE MBIIIJICHHUE IIPH PEIICHUH YKU3HECHHBIX IMPOOIIEM.
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Ba3zoBnle nccienoBarejabcKkue AeiiCTBYA .

BIIQJICTh HAYYHOW TEPMHUHOJOTHUEH, KITIOYEBBIMU TOHATUSIMH W METOJaMU
buznueckoil HayKu;

BJIa/ICTh HaBbIKAMHU y4eOHO-HMCCIIEIOBATEIBCKON U MPOEKTHON ACSTENbHOCTU
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOUCKY
METOJ/IOB pelIeHusl 3a7ad (PU3NYECKOTro COAEpKaHUs, NMPUMEHEHUIO PA3ITUYHBIX
METOJI0B ITO3HAHMS;

BIIQJICTh BHUAAMHU JCATEIBHOCTH [0 TOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEpIIpETaluK, MPEeoOpa30BaHUI0 W MPUMEHECHUIO B PA3IUYHBIX Y4E€OHBIX
CUTYallMsIX, B TOM YHUCJIE MPU CO3JaHUU YUYEOHBIX TPOEKTOB B 00J1aCTU (PU3UKH;

BBISIBIISITh NIPUYMHHO-CIICACTBEHHBIE CBSA3M U aKTyaJlU3UpOBaTh 3a/auvy,
BBIJIBUTaTh THUIIOTE3y €€ pElIeHUs, HaXOAUTh apryMEHThl ISl J10Ka3aTesIbCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTCPUH PEIIICHHUS,

aHaJIM3UpPOBaTh TIOJYUYCHHBIE B XOJI€ PEIICHUS 3aJa4ud PE3yJbTaThl,
KPUTUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (POpPMyJIHMpPOBaTH COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOU
NEATEILHOCTH, B TOM YHCIIE TIPU U3yYeHUN QUBUKY;

JlaBaTh OTICHKY HOBBIM CUTYAIIHSIM, OIICHUBATH MPHUOOPETEHHBIH OIIBIT;

yMETh TEPEHOCUTh 3HAaHUA 10 (U3MKe B MPaKTUYECKYyI0 00JacTh
KUBHEICATEIbHOCTH;

yYMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJICH, TPEJIaraTh OpUTrHHAILHBIC TOAXOIBI U PEIICHHUS,

CTaBUTh MPOOJIEMBI U 33]1a4H, JIOMYCKAIOIINUE alIbTEPHATUBHBIC PEIICHMUS.

Pabora ¢ unpopmanmeii:

BJIQ/ICTh HABBIKAMU TOJy4YeHHs] MH(POpMaUd (HU3UIECKOTO COJCPKAHHS W3
HMCTOYHUKOB PAa3HbIX THUIIOB, CAaMOCTOSITEJILHO OCYIIECTBJISATH IOUCK, aHAJIM3,
CUCTEMATH3alMI0 ¥ HMHTEPHPETANI0O WHPOpMAIIUU Pa3IUYHBIX BUIOB U (PopM
MIPE/ICTABIICHNUS,

OIICHUBATh JIOCTOBEPHOCTh MH(POpMAITUY;

UCIIONIB30BaTh  CPEICTBAa  HMH(POPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX
TEXHOJIOTHIA B PEIICHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OpPraHU3aIIMOHHBIX
3a7lad ¢ COOIoJIeHHEeM TpeOOBaHUN HSPrOHOMHMKH, TEXHUKH OE€30MacHOCTH,
TUTHEHBI, peCcypcocOepeKeHus, TMPaBOBBIX H  JITHUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TIaCHOCTH;

co371aBaTh TEKCTHI (PU3MUECKOTO COJCPKaHMsI B Pa3MYHBIX (opmaTax ¢
y4€TOM Ha3zHAYEHUsSI MHPOPMAIIUU U TIEJICBON ayTUTOPHUH, BEIOMpAas ONTUMAILHYIO
dbopMy NpeCTaBICHUS U BU3yaTU3alUH.
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KoMMyHUKaTHBHBIC yHUBEpPCAJIbHbIC YUeOHbIE 1eiiCTBHUA:

OCYIIECTBIIAThL OOIIEHWE Ha ypokax (GU3MKA W BO  BHE-YPOYHOU
JIESITETbHOCTH;

pacno3HaBaTh MPEANOCHUIKM  KOH(IMKTHBIX CHUTyallkd M  CMSAr4arh
KOH(JIMKTHI;

Pa3BEPHYTO W JIOTUYHO H3J1araTb CBOKO TOUKY 3PEHUSI C HCIIOJIb30BAHHEM
A3bIKOBBIX CPE/ICTB;

NOHUMATh W HCMOJIb30BaTh MPEUMYILIECTBA KOMAaHIHOW W WHIWBUAYAIBbHOU
paboThI;

BBIOMPATh TEMAaTHUKy W METOABI COBMECTHBIX ICHCTBUU C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KaKJIOTO YJIEHA KOJIJIEKTHBA;

IIPUHUMATh  LEJIM COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BbIBATH U
KOOPJWHUPOBATh ACHUCTBUA MO €€ JOCTHKEHHIO: COCTaBJIATh IUIAH JICWCTBHM,
pacnpenensaTh poiad ¢ YYETOM MHEHHM YYaCTHHKOB, OOCYKIaThb pe3YyJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAa4e€CTBO CBOEr0 BKJIAJa M KaXJOI'O0 YYaCTHMKA KOMAaHIbl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE TIPOEKTHI, OLEHWUBATH WIAECH C TMO3ULIHUU HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh ITO3UTUBHOE CTPATETMYECKOE IMIOBEACHHUE B PA3JIMYHBIX
CUTYaIUsIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUITUATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YYeOHbIE 1eHCTBUSA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILIECTBISATh MO3HABATENIbHYIO JESATENIbHOCTh B 00JACTH
GU3MKK U aCTPOHOMHHM, BBISBISATH NPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSATENIBHO COCTaBJIATh IJIAH PELICHUS PAcYETHBIX M KadyeCTBEHHBIX
3a]1a4, [JIaH BBIMOJIHEHUS MPAKTUYECKON paboThl ¢ y4ETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUM;

JIaBaTh OLICHKY HOBBIM CUTYAaILUsIM;

pacMpaTh paMKH y4eOHOIO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUM;

JeaTh OCO3HAHHBIM BBIOOpP, apryMEHTUPOBATH €ro, Oparh Ha ceds
OTBETCTBEHHOCTh 3a pelIeHNE;

OLICHUBATh MPUOOPETEHHBIH OIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO HSPYIULIMU B 00JacTu
(bU3HUKHY, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBINA U KYJIbTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, IMOIMOHAIbHBII HHTE/IEKT:
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JaBaTh OILIEHKY HOBBIM CUTYyallMsIM, BHOCUTh KOPPEKTHUBHI B JESATEIHHOCTD,
OILICHUBATh COOTBETCTBUE PE3YJIBTATOB IICIISIM;

BIIQJICTh HaBBIKAMH  IIO3HABATEILHONW  pedieKkcMr KaKk  OCO3HAHUS
COBEPIIIACMBIX JICUCTBHM M MBICIUTEIBHBIX IIPOIIECCOB, WX PE3yJbTaTOB U
OCHOBAHHUII;

UCTIONB30BaTh MPUEMBI perieKCHn ISl OLIEHKH CHTYAIl|H, BIOOpa BEPHOTO
pEIICHNUS;

YMETh OIIEHWBATh PHUCKA W CBOCBPEMEHHO NPHHUMATH PEIICHUS 0 HUX
CHIKCHHUIO;

NPUHUMATh MOTHUBBI W apTryMEHTHl JPYTHX TpU aHAIW3e pPe3yIbTaToB
JeSITEIIbHOCTH;

IpPUHUMATh ceOsl, MOHUMAasi CBOM HEJOCTATKHU U JOCTOUHCTBA,

OpUHUMATh MOTHBBI W apryMEHTBhl JPYrUX IMpU aHalIu3e pe3yJbTaToOB
NEeATEeTLHOCTH;

MIPU3HABATh CBOE MPABO ¥ MPABO APYTHX HA OIIHOKH.

B nporiecce MOCTHXKEHHS] JTUYHOCTHBIX PE3YyJIbTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe g YPOBHS CpeIHEro o0mero o0pa3oBaHus Y OOYYaAIOIIMXCS
COBEPIIICHCTBYETCS AOMOITMOHAIbHBIN WHTEIICKT, TIPEATOIar AFOIIHA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsI, BKJIIOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJICTh HAMPABICHUS Pa3BUTUS COOCTBEHHOM AMOIIMOHAIILHON CQEpHI,
OBITH YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHWE IPUHUMAThH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh AQJaNTHPOBATHCA K
HMOITMOHAIIEHBIM U3MEHEHUSIM U MIPOSIBISATH THOKOCTb, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTUBAIINH, BKIIOUYAIOINIECH CTPEMIICHUE K JOCTHXKCHUIO TS U
ycrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JIEWCTBOBATh HMCXOJ1 U3 CBOUX
BO3MOKHOCTEH;

AMIIATHH, BKIIOYAOIIECH CITOCOOHOCTh TIOHUMATh SMOITMOHAIBHOE COCTOSIHUC
JIPYTUX, YYUTHIBaTh €0 TMPU OCYIICCTBICHUM OOIICHHS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSIBIISATH MHTEPEC U pa3perniaTh KOHMIUKTHI.

NPEIMETHBIE PE3YJBTATbBI
K xonmy oOyuenuss B 10 kiacce mpenMeTHble pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTb cHOPMHUPOBAHHOCTh y O0YUaIOIIUXCSI YMEHUI:
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JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3MKu B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHUHBI MHpA, B Pa3BUTHH COBPEMEHHOW TEXHUKU H
TEXHOJIOTUH, B PAKTUYECKON €SI TETbHOCTH JIHOJIEH;

VYHUTHIBATh TPAHUIIBI TPUMCHCHHUS W3YYCHHBIX (PU3MUECKUX MOJIETCH:
MaTepHuaibHas TOYKA, MHEPIIMAIbHAs CUCTEMa OTCYETa, aOCOIOTHO TBEPIOE TEIIO,
UJCaJbHBIN a3, MOJEIN CTPOEHUS Ta30B, KUAKOCTEH W TBEPIBIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MpU pelieHun (PU3NYeCcKux 3aj1ay;

pacrio3HaBath (U3NMYECKHUE SIBJIICHUS (IIPOLIECCHI) U OOBSACHITH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKON TEOpHHM CTPOCHHS BEIIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE W PAaBHOYCKOPEHHOE  MPSIMOJIMHENHOE
JBIKEHUE, CBOOOJHOE TMAaJCHHE TeN, HBI)KEHHE IO OKPY>KHOCTH, WHEpIuS,
B3auMojielicTBue Tel, nuddy3us, OpOyHOBCKOE JABUKEHHUE, CTPOCHUE >KUIKOCTEH
U TBEPIBIX TEJ, U3BMEHEHNE 00BEMA TeJl MPU HArpeBaHUU (OXJIAXKICHHUH ), TETIOBOE
paBHOBECHUE, WCIAPEHHE, KOHJEHCAIMS, IUJIABJICHUE, KPUCTAJUIM3allMs, KHUIICHUE,
BJI&YKHOCTb BO3]1yXa, OBBIIICHUE JIaBJICHUS ra3a Py €ro HarpeBaHUU B 3aKPBITOM
COCyJlle, CBSI3b MEXIYy [apamMeTpaMud COCTOSIHHAS Ta3a B H30Ipolieccax,
AJIEKTpHU3aIUs TeJl, B3aUMOJEHCTBUE 3aps/I0B;

OTHUCHIBATh MEXAHWYECKOE JABUIKECHUE, UCIOJIB3YS (PU3MYECKUE BEITUUYUHBI:
KOOpAMHATa, MyTh, NEPEMEIIECHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHuIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprus, MOTCHIHAIbHAS SHEPrusi, MEXaHUYECKas
paboTa, MexaHW4YecKass MOIIHOCTh;, TPH OINHUCAHUM TPABUIBHO TPAKTOBATh
(GU3NYECKUIT CMBICT MCHOJIb3YEMbIX BEJIUYUH, WX OOO3HAYEHUS U €IUHUIIHI,
HaxXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEIMYUHY C JPYTUMHU
BEJINYMHAMU;

ONMUCBHIBATh M3YYCHHBIE TEIJIOBBIE CBOWCTBA TEJI M TEIUJIOBBIE SIBICHUS,
UCTIONIb3Ysl (DU3UYECKHE BEJIMYMHBL: JABJIEHUWE Trasza, TeMIeparypa, CpeIHss
KUHETUYECKasi PHEPTUsl XaOTHUYECKOT0 JIBIXKCHUS MOJICKYJ, CPEIHEKBaIpaTUYHas
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIJIOThI, BHYTPEHHSSI JHEprus, padora rasa,
KOO (PUIIMEHT TMOJE3HOTO JCUCTBUS TEIUIOBOTO JBUTATENS; MPU OMHCAHUH
MPaBUJIBLHO TPAaKTOBAaTh (DU3UYECKUU CMBICI HCIHOJB3YyeMbIX BEJIMYMH, WX
0o003Ha4YeHUsT U CAWHUIBI, HAXOAUTh (QOPMYJIbI, CBA3BIBAIOIIME JAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OTIMCHIBATh U3YYEHHBIE AJICKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUCCKUE
sBJICHUSI (TTPOLIECCHI), UCTIONB3Ys (PU3UUYECKHE BEIMYUHBI: DJICKTPUUYCCKUN 3apsij,
AIEKTPUUYECKOE M0JIe, HAMPSHKEHHOCTD MOJIs, MOTEHIUAN, Pa3HOCTh MOTEHIIMAJIOB;
NPy OMNMUCAHUM TPABWIBHO TPAKTOBAaTh (DU3UYECKUN CMBICI HCIOJIb3yEeMBbIX
BEJIMYMH, UX OO0O3HAUCHMS W EJIWHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIIME
JTaHHYI0 (U3UYECKYI0 BETUYHHY C APYTHUMH BEIHUYNHAMU,
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aHAIM3UPOBaTh (U3MUYECKHE MPOUECCHl U SIBICHUS, MUCHONb3ys (pusnyeckue
3aKOHBI W MPUHIHUIBL: 3aKOH BceMHUpHOTO TAroTeHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUS MEXAHWYECKOM OJHEPruu, 3aKOH COXPAHCHUS HWMITYJIbCa,
MPUHIUIT CYNEPIO3UIMNA CUJI, MPUHUWN PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KUHETHYECKYI0 TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEN KUHETUYECKOW HEPTrUU TEIIOBOTO JBUKEHHUS MOJIEKYII C
aOCOJIIOTHON TeMIiepaTypoH, MepBbIi 3aKOH TEPMOJAMHAMHUKU, 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsiaa, 3akoH Kynona, mpu 3TOM pa3nuyaTh CIOBECHYIO
GbOpMYIMPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOe BBIPAKCHHE W YCJIOBHS (TPaHUILBI,
00J1acTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE TMPUHILMUIBI JCUCTBUS MalIUMH, TMNpPUOOPOB U
TEXHUYECKUX YCTPOMCTB; paziuyaTh YCJIOBHUS MX O€30MacHOr0 HCIOIh30BaHUS B
MMOBCEHEBHOM JKU3HM;

BBINIOJIHATh AKCHEPUMEHTHl MO HUCCIAEIOBAHUIO (U3UYECKUX SBICHUN U
IPOLIECCOB € MCIIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEpPEHUM, IPU ITOM
dbopmynupoBath MpobiieMy/3aayy M TUNOTE3y YYeOHOro OIKCIEpPUMEHTA,
coOUpaTh YCTAaHOBKY W3 MPEMJIONKEHHOIO OOOPY/IOBaHUS, MPOBOJIUTH OIBIT U
dbopMyIHpOBaTh BIBOJIHI,

OCYILIECTBIISATh MPSIMbIE M KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHHUS W HUCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLICHKH IOTPEUIHOCTEN U3MEPEHN;

HCCIICIOBATh  3aBUCUMOCTH  MEXIYy  (U3UYECKUMU  BEJIUYMHAMH  C
HCMOJIb30BAaHUEM TNPSIMBIX W3MEPEHUH, MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(buKCUpOBaTh PE3yNbTATHl MOJYYCHHOW 3aBUCUMOCTH (PU3MUECKUX BEIUYUH B
BU/JIe TAOJIUII U TPaUKOB, A€NIaTh BHIBOABI IO PE3YJIbTaTaM HCCIICIOBAHUS;

coOmro/1aTh MpaBmiia 6€30MacHOr0 TpyJa MpU MPOBECHUU MCCIEIOBAHUN B
paMKax ydeOHOro OHKCHEPUMEHTa, Y4YEOHO-HCCIIEAOBATEIbCKOW UM MPOEKTHOU
JEATEIIBHOCTH C HWCIOJIb30BaHUEM H3MEPUTENIBHBIX YCTPONCTB M J1aOOPATOPHOTO
000opy1I0BaHUS;

pemarh pacuéTHhle 3aJadyd C SBHO 3aJaHHOW (PU3WYECKOW MOJIEINbIO,
UCIIOJB3Ys (U3UYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJ1au
BBIOMPATh (PU3NYECKYIO MOJENb, BBIACHATh (PU3HMUECKUE BEIMYUHBI U (HOPMYIIbI,
HEOOXOMMbIC JIsI €€ pEelIeHUs, MPOBOJUTh PacyE€Thl U OIICHUBATH PEaTbHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3MYECKON BEIIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BHICTPAUBATh JJOTMUYECKU HEMPOTUBOPEUUBYIO
LETMIOYKY PACCYXKJEHUM C ONOpPOM HAa W3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzndeckue sIBJICHUS;

UCTIOJIB30BaTh  NPH  pEHICHWH  Y4eOHBIX  3a7ad  COBPEMEHHBIC
nH(OPMAITMOHHBIC TEXHOJIOTUH JIJISl TIOMCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETAIIUU
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U TpeJICTaB/IeHNs Y4eOHON M HAYyYHO-TIOMYJISIpHON MHGOpPMAIINH, MOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTYyYaeMyI0 HH(OPMAIIHIO;

MPUBOINUTH MPUMEPHI BKJIAJAa POCCUMCKUX H 3apyOCKHBIX YIEHBIX-(DU3HKOB B
pa3BUTHE HAyKu, OOBACHEHHE IHPOLECCOB OKPYKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3UKE B MOBCEIHEBHOW KU3HU
JUTsl o0ecrieueHus: 6€30MacHOCTH MPpU OOpaIlleHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JJII COXPAHEHUS 3J0POBbS M COOJIIOIEHHUS HOPM 3KOJOTHYECKOIrO
MOBEJCHUS B OKPYXKAIOLIEH CPEJIE;

paboTatb B TpYIIE C BHIIOJHEHUEM pa3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUIAHUPOBATh PabOTy TPYIIbl, PalUOHAIBHO paACHPEACNATh OO0S3aHHOCTU U
IJIAHUPOBATh ACATEIbHOCTh B HECTAHAAPTHBIX CUTyallUsX, aJICKBATHO OLICHUBATH
BKJIAJT K&JKJIOTO U3 YYaCTHUKOB I'PYIIIBI B PEIIEHUE pacCMaTpUBaeMoOu MpoOIeMBbI.

K koniy oOyuenuss B 11 kiiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (pu3uku B (popmMupoBaHHUH
COBPEMEHHOW HAy4YHOW KapTHUHBI MHpA, B PA3BUTHH COBPEMEHHOW TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKON IEITEIbHOCTH JIIOJIEH, LETOCTHOCTh U €IMHCTBO
(bu3MYECKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS M3YyYEHHBIX (U3MUYECKUX MOJICIICH:
TOYEYHBIN AJIEKTPUUYECKUH 3apsijl, JIyd CBETA, TOUYCUYHBIA UCTOYHHUK CBETA, SJCPHAS
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTrO siapa MpH pEelIeHUuH (PU3NYECKUX
3a1ay;

pacno3HaBaTh (PU3NYECKUE SIBJICHUS (TPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJICKTPOJIMHAMUKHU U KBAHTOBOW (DU3UKH: DJIECKTPUUECKAsE TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMUMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJCHCTBHE
MarHuTOB, OJJICKTPOMAarHuUTHas WHIYKIMS, JEWCTBUE MAarHUTHOTO TMOJs Ha
MPOBOJAHUK C TOKOM U JIBWXKYIIMMCS 3apsij, JJIECKTPOMAarHUTHBIC KOJeOaHUs U
BOJIHBI, NPSIMOJMHEHHOE pacCIpOCTPAaHEHUE CBETa, OTpa)XE€HUE, MPETOMIIEHUE,
uHTepdepeHus, audpakous ¢ TONSIpU3aIUs  CBETa, JUCIEPCUS  CBETa,
dbotoanekTpudeckuii 3pdext (poToddPdhexT), CBeTOBOE AaBiIeHNE, BOSHUKHOBEHUE
JUHENYaToro CrHekTpa aromMa BOAOPOJA, €CTECTBEHHAass U HCKYCCTBEHHas

PaIMOAKTUBHOCT;
ONUCHIBATh H3YUYCHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUUECKUE, MArHUTHBHIE,
ONTHUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJMMOCTh  PA3JIMYHBIX  Cpel) U

QJICKTPOMArduTHBIC SABJICHHSA (HpOL[CCCBI), HCIIOJIb3YA Q)HSHHGCKI/IG BCIINMYHHBI:
SHCKTPI/I‘IGCKI/Iﬁ 3apsdaa, CHuJIia TOKa, OJICKTPHUYCCKOC HAIIPSKCHHUC, IJICKTPHUYCCKOC
COIIPOTUBJICHUC, PA3HOCTH IMOTCHLIUAJIOB, JJICKTPOJABWXXYILIAs CHJIA, pa60Ta TOKa,
WHAYKOWA MAarHuTHOI'O ITOJIsI, CHUJIa AMnepa, CHJIa HopeHua, HWHIYKTUBHOCTDH
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KAaTYILIKH, SHEPrus SJIEKTPUYECKOTO M MAarHUTHOTO IIOJIEM, MEpUOJ M YacToTa
KojeOaHuii B KoieOaTenTbHOM KOHTYpe, 3apsii U Cujla TOKa B Ipoliecce
TapMOHMYECKHX JJIGKTPOMArHUTHBIX KoyieOaHWil, (OKyCHOE pacCTOsHUE U
ONTUYECKasl CUjla JUH3bI, NPU OINUCAHWUU TPABUIBHO TPAKTOBATH (PUIUUECKHIA
CMBIC]I HCIIOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS M E€IWHHIBI, YKa3bIBATh
dbopMmysbl, CBA3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEJIMYMHY C JIPYTUMHU
BEJINYNHAMU;

ONKCHIBATh H3YyYEHHBIE KBAHTOBBIE SBJIEHUS W MPOLECCHI, HCHOIb3YS
¢uznyecKkue BEIMYUHBL: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JUIMHA BOJIHBI H
4acToTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, EPUOJ TOJypaciajia, SHEPTHsl CBI3U
aTOMHBIX SIIEpP, NpPU ONUCAHUM TPABWIBHO TPAKTOBATH (U3UUYECKUH CMBICIH
UCIOJIb3YEMBIX BEJIMYMH, UX OOO3HAUECHHS U EIUHUIII, YKa3bIBaTh (HOPMYJIBI,
CBA3BIBAIOLIME JIaHHYIO (DU3MYECKYI0 BEJIMYHMHY C JPYTUMHU BEIMYHHAMM,
BBIYHCIIATH 3HAaU€HHE (PU3NYECKON BEIUUHHBI;

aHAJIM3UPOBATh (PU3NYECKUE MPOLIECCHI U SBJICHUS, UCIONb3Ys (PU3MUECKHEe
3aKOHBI U NMPUHLUIIBL: 3aKOH OMa, 3aKOHBI IIOCJIEIOBATEIBHOIO U MapaAJIIEIbHOIO
COCIMHEHUS TMPOBOJHUKOB, 3aKOH Jlkoyns—JIeHla, 3aKOH 3JIEKTPOMArHUTHOM
UHIYKIUHU, 3aKOH TPSIMOJIMHEMHOTO PacIpOCTPAHEHUsI CBETA, 3aKOHbBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHEHHE ODWHIITEHHA s (oTodddekra,
3aKOH COXPAaHEHWsS DHEPIUH, 3aKOH COXPAHEHUS HMIIYJIbCa, 3aKOH COXPaHCHHS
IIEKTPUYECKOTr0 3aps/ia, 3aKOH COXPaHEHWs MacCOBOr0 4ucia, nocTyiaTtsel bopa,
3aKOH PaJIMOAKTHUBHOIO pacnajaa, IpHu 3TOM pa3inyaTh CIIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMaTUYeCKO€ BBIPAKEHHE M YCIOBUSA (IpaHHIbl, 00JACTH)
IPUMEHUMOCTH;

ONpENENATh HAIIPaBJICHUE BEKTOPA NHIYKLIUA MarHUTHOT'O I1OJIS1 TPOBOIHUKA
C TOKOM, cuiibl AMriepa u cuiibsl JIopeHna;

CTPOUTh W ONHCHIBaTh H300paXKEHUE, CO3AABAEMOE IUIOCKUM 3E€pKajOM,
TOHKOM JIMH30M;

BBIMOJIHATh HKCHEPUMEHThl IO MCCIEAOBAHUIO (UBNYECKUX SBICHUM U
IIPOLIECCOB C MCIIOJIB30BAHUEM IMPSAMBIX W KOCBEHHBIX W3MEPEHHMU: IPU HTOM
dbopmynupoBaTh TpoOJeMy/3agady W THUIIOTE3y Y4YeOHOro OSKCIEePUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIJIOKEHHOTO 00O0pYyIOBaHMS, MPOBOAUTH OMBIT U
bopMyIHpOBaTh BBIBOJIBI;

OCYILIECTBIISATH MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BETUUMH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIN CIIOCO0 W3MEPEHHs] M HCIOJIb30BaTh H3BECTHBIC
METO/IbI OLIEHKH IOTPELIHOCTEN U3MEPEHHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIMYUH C HCIOJIb30BAHUEM
OPSIMBIX U3MEPEHHI: TPU ATOM KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCHUPOBAThH
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pe3ynbTaThl MOJYYEHHON 3aBUCMMOCTH (DU3UYECKUX BEIUYMH B BHUJAE TaOIUIl U
rpaduKoB, 1eaTh BEIBOABI IO pe3yjIbTaTaM UCCIEeI0BaHNUS;

co0roaTh mpaBuiia 6€30MacHOro TpyJa MPHU MPOBEICHUU HCCIIEIOBAaHUI B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIbCKOW W MPOEKTHOM
JEATEIbHOCTH C MCHOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB U J1A0OPATOPHOIO
000py10BaHUS;

pemiaTh pacu€THble 3aJayd C SBHO 3aJaHHOM (PU3UYECKOW MOJIEINbIO,
UCTIONB3YS (hU3HUecKre 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3aJa4u
BbIOUpaTh (PU3UYECKYIO MOJEIb, BBIICTATh (PU3UYECKUE BEIMYUHBI U (HOPMYIIBI,
HEOOXoAUMbIEe IJis €€ pElIeHHs, TPOBOJUTh PAacu€Thl U OLIEHUBATh PEATBHOCTDH
MOJIy4YeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYUHBI,

peniaTh KaueCTBEHHbIE 3aJa4l: BBICTPAUBaTh JJOTUYECKH HEMPOTUBOPEUUBYIO
LETOYKY PACCYXKJICHUM C ONOpPOM HA M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU H
(dbuznYecKue sIBICHUS;

UCIOJB30BaTh  IMPU  pPEIIEHMHd  y4eOHBIX  3aJad  COBPEMEHHBIE
MH(POPMALMOHHBIE TEXHOJIOTUU I MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
Y TPEICTABIICHUS YUYEOHON M HAYyYHO-TIOMYJISIPHOW MH(OpManuu, NOJTyYeHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AaHAJIM3UPOBATH MOTYYaEMYI0 HH()OPMAILHIO;

OOBSACHATh NPUHIUOBI JCHCTBUS MAalIUuH, NOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30IaCHOIO MCHOJIb30BAaHUS B MOBCEIHEBHON
KU3HY;

MPUBOANTH IPUMEPHI BKJIA/1a POCCUUCKUX U 3apYOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE MPOLECCOB OKPYXKAIOIIETO0 MHUpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUSA N0 (PU3MKE B MOBCEIHEBHOW >KU3HU
Ui obecrieyeHus: 6€30MacHOCTU MPH OOpaIllEeHUH ¢ MPUOOpPaMH U TEXHUYECKUMHU
YCTPOMCTBAMM, NI COXPAHEHHUS 3J0OPOBbS M COOJIIOIEHUS] HOPM SKOJOTUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpee;

paboTaTh B TpyHIe C BBIIOJHEHUEM pPa3JIMYHbIX COLMAJIBHBIX PpOJIEH,
IUIAHUPOBaTh pabOTy TIpPyNIbl, PAalMOHAIBHO pACHPENeNsaTh OOS3aHHOCTH U
IJJAHUPOBATh ACATEIBbHOCTh B HECTAHAAPTHBIX CUTyalUsX, aJICKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYACTHUKOB I'PYIIIBI B pEHICHUE pacCMaTPUBAEMON TPOOIIEMBI.
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Hpnaoxenne k OO0 OO0

MAOY «COII Ne 32» Ne
TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC
KoaunuecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHHMe pa3/iejioB H TeM uugpoBbie
Ne n/m P Konrpoabubie | IpakTuueckue (mupp )
NPOrpamMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/bI HAYUHOI'O ITIO3HAHMSI
bubmnoreka [IOK
1.1 ®u3uKa U METOIbl HAYYHOT'O ITO3HAHUS 1 https://m.edsoo.ru/7f41bf72
Wroro no pasneny 1
Paznen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunemaruia 3 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Jlusamiica 3 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHbBI COXPaHEHUS B MEXaHUKE 3 1 1 https://m.edsoo.ru/7f41bf72
Hroro o pasneny 9
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 5 1 bubnmnoreka [JOK
' TEOpHUU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBbI TEPMOUHAMHKH 5 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUSI BELIECTBA. 5 bu6muoreka LIOK

®da3oBbIC MEPEXOIbI

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

30


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

Hpnaoxenne k OO0 OO0

MAQY «COII Ne 32» Ne
Hroro no pazueny 12
Paznen 4. JIEKTPOANHAMUKA
bu6mmoreka [IOK
41 MEKTPOCTATHKA > 1 https://m.edso0.ru/7f41bf72
[TocTosHHBIN 251eKTpUYECKUil TOK. TOKH B bubnmoreka [JOK
4.2 5 1
pa3IMYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Wroro o pazneny 10
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 3
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MAQOY «COILI Ne 32» Ne
11 KJIACC
KosimuecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnbie | IlpakTuueckue (wipp )
MPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchl
Paznen 1. DJIEKTPOIMHAMUKA
11 MaruautHoe noisie. DJIeKTpOMarHuTHast 5 1 bu6mmoreka [IOK
' WHTYKIHS https://m.edso00.ru/7f41c97¢
Wroro no pasneny 5
Paznen 2. KOJIEBAHUS U BOJIHBI
21 MexaHUYecKue U AJIEKTPOMAarHUTHBIC 5 bubmmoreka [IOK
' KOJIeOaHusI https://m.edsoo.ru/7f41c97c
29 MexaHu4ecKue U IIEKTPOMAarHUTHBIE 2 bubnmnoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
but6mmoreka [IOK
2.3 O 5 1 3
fra https://m.edsoo.ru/7f41c97c
Hroro no paszneny 12

Pazznea 3. OCHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCHUTEJBHOCTH

OCHOBBI CITEIMAIBHON TEOPHUH bubnuotexa [JOK
3.1 2 1
OTHOCHUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazmeny 2
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU OIITHKHA 3 bubmmorexa [IOK

https://m.edsoo.ru/7f41c97c
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bu6nmoreka [IOK
42 Crpoetine atoma 2 https://m.edso0.ru/7f41c97c
bubnmoreka [IOK
43 ATomtioe 1po 3 https://m.edso0.ru/7f41c97¢c
Hroro no pazueny 8

Paznea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UNKU

5.1 DeMEeHTHI ACTPOHOMUU U aCTPODUZUKHI 3 ﬁg{in;;fé{;grouﬁ £41097¢
Hroro no pazneny 3
Paznen 6. OBOBIIAIOHIEE IOBTOPEHHUE

6.1 O6o06mmatoniee MOBTOpEeHUE 2 ﬁ;ﬁ?ﬁ?ﬁ:&igﬁaﬁfﬂcwc
Uroro no pazneny 2
PezepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
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Hpnaoxenne k OO0 OO0

MAOY «COII Ne 32» Ne
10 KJIACC
Koau4vecTBO 4acoB DJIeKTPOHHbIE
Hara uudposbie
Ne i/ Tema ypoka Kontpoabubie | IlpakTnueckue
Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
®uzrka — HayKa 0 IpUpoJIe.
1 H ZK bl HOEH:HI/I}I 1 bubmmorexa [JOK
HBIC MET
ayd A https://m.edsoo.ru/ff0c32e2
OKPYXKAaroIIero Mupa
MexaHu4eckoe JBUKEHUE.
5 OTHOCHTEIHFHOCTh MEXaHUYECKOTO 1 bubmuorexa [JOK
newxeHus. [lepemenienue, CkopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
PaBHOMEpHOE IPSMOJIMHEHHOE
3 BI/I)KGHI/IF; PaBI-II)O CKOpEHHOE 1 bubmorexa LHOK
A . YOrop https://m.eds00.ru/ff0c3620
MPSIMOJIMHETHOE JIBUYKEHUE
4 CBoOonHOe asieHne. Y CKopeHHe 1 bubnuotexa [JOK
CBOOOIHOTO MaIeHHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe 1BHXEHUE.
5 I[p 8 . 1 bubmorexa [JOK
YKEHHE MaTEePUAIBHOW TOYKH T10
BIDRCHHE P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
[Tpuaumn otHOCKUTENBHOCTH [ amuiest.
6 I/Ip . 1€ CHCTEMBI OTCUEeTa 1 bubmorexa TIOK
HepIUaIbHb .
ph . https://m.edsoo.ru/ff0c3be8
IIepsriit 3ak0oH HeroTOHA
Macca tema. Cuna. Ipuanun
, Bp o . Bu6morexa LJOK
CYHCPTIOSHILIH CHIL. TOpOHfaKOH https://m.edsoo.ru/ffOc3be8
HbroTona nist MaTepralibHON TOUKHU
8 Tpertunii 3akon HeroToHa 11st 1 bubnmoreka [JOK
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MaTCpHAJIBHBIX TOUYCK

https://m.edsoo.ru/ffOc3be8

3aKoH BceMupHoro tsaroreHus. Cuna

9 TsbkecTH. [lepBas kocMuueckast bubmmorexa [IOK
P https://m.edsoo.ru/ff0c3d00
CKOPOCTh
10 Cwia ynpyrocrtu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3e18
Kontponbnas padoTa mo teme
11 «Kunemaruka. /[nnamuka. 3aKOHBI bubmmorexa LIOK
' ' https://m.edsoo.ru/ff0c4b74
COXPAHCHHS B MEXaHHUKE)
OCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
N bubnnorexa [JOK
12 KMHETUYeCcKoi Teopuu. bpoyHoBckoe
https://m.edsoo.ru/ffOc4dc2
nswkenue. uddysus
XapakTtep JBUKECHUS U
B3aMMOJICHCTBYSI YACTHI] BEISCTRA. .
M y https://infourok.ru/
OJICJTM CTPOCHUS Ta30B, KUIKOCTEH
13 ) https://resh.edu.ru/
U TBEPIBIX Tell. Macca MONIEKYII.
KommaectBo BemecTsa. [locTostHHAas
ABoraapo
TennoBoe paBHOBecHe. TemmepaTypa https://infourok.ru/
14 u eé nm3mepenwe. 11lkana Temmeparyp https://resh.edu.ru/
Ilenbcus
15 Wneanpueiii raz B MKT. OcHoBHOE but6mmorekxa [IOK
ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AOcoroTHas TeMIIepaTypa Kak Mepa
16 CpeIHEN KHHETUYECKON YHEPTUH bubmuoreka [IOK
JBUKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenneneeBa-Knanelipona
17 3akoH [lanpToHa. ['a30BBIC 3aKOHBI
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18 W3ompouieccel B naeabHOM ras3e U ux bu6mmoteka [IOK
rpaduyueckoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
Bupas! Teronepenaun. Y aenpHas
19 TEII0EMKOCTH BellecTBa. KommdecTBo bubmuorexa [JOK
TEIUIOTHI TIPH TEIJIONepeaaye. https://m.edsoo.ru/ff0c5c36
AnuabaTtHBIN mporiecc
20 [IepBblil 3aKOH TEPMOJAMHAMUKHU U €TI0 bu6nuoreka [IOK
IIPUMEHEHHNE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
HeoOpatumocTs npoiieccos B
21 npupoae. Bropoii 3akoH bubmmorexa [JOK
’ https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKH
29 [Mpunnun nevictus u KI1J[ TeroBoii bubnnorexa [JOK
mammsbl. Hukin Kapao u ero KITJ{ https://m.edsoo.ru/ff0c600a
KontponbHas paboTa mo teme
23 «MonpeK st stl ¢uznka. OCHOBBI bubmioreia LIOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKH
OnexTpuzanus Tei. DJIEKTPUIECKUM
24 3apsi. J{Ba BUa 2IEKTPUUECKUX brbmorexa [JOK
PAA. A P https://m.edsoo.ru/ffOc6bcc
3aps/10B
[IpoBOAHMKH, ANIIEKTPUKHU U
25 n(fn OBOJIHUKHU 3aK§H COXpaHEHUS bubmorexa [TOK
yrip ’ P https://m.edsoo.ru/ff0c6bcc
AIEKTPUYECKOT0 3apsia
BsaumoneiictBue 3apa10B. 3aKOH
26 Kynona. Toyeunslii a1eKTpUUeCKUit buomiorexa LIOK
y ' p https://m.edsoo.ru/ffOc6ce4
3aps
Hanpsx€HHOCTB DIEKTPUUYECKOTO
P P bubmuorexa [JOK
27 nosst. [IpuHIMn cynepno3unuu

ANEKTPUYECKHUX TTonen. JInauum

https://m.edsoo.ru/ff0c6df2
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HANPSKEHHOCTH
Pabota cuit 351eKTpoCcTaTHYeCKOro
28 nojs. [lorenmuan. Pasnocts 1 bubmorexa [IOK
' HHaL https://m.edsoo.ru/ff0c6f00
MTOTEHIINAJIOB
OnekTpoéMkocTh. KoHziencarop.

29 DIIEKTPOEMKOCTD IIJIOCKOTO 1 bubnmoreka [JOK
KOH/JIEHCATOpa. DHEPrusl 3apsSKEHHOTO https://m.edsoo.ru/ff0c7126
KOHJIEHCATOpa
DJIEKTPUUYECKHI TOK, YCIOBHS €TI0
cymecTBoBaHus. [I0CTOSHHBII TOK. https://infourok.ru/

30 Cuua Toka. Hampspkenue. 1 https://resh.edu.ru/
Conportusnenue. 3akon Oma s
ydacTka enu
[TocnenoBarenbHOE, MapaiebHOE,

CMEIIIAaHHOE COCIMHEHUE
31 IPOBOIHUKOB. JlabopaTropHas pabora 1 bubmiorexa LIOK
P ’ paTopHast p https://m.edsoo.ru/ff0c74f0
«3y4yeHne cMeaHHOro COeAMHEHUS
pE3UCTOPOBY»

39 PaboTa 1 MOLITHOCTH 3JEKTPUIECKOTO 1 bubmmnoreka [JOK
ToKa. 3akoH Jlxoymns-Jlenna https://m.edsoo.ru/ff0c7838
KonTponbhas paboTa no teme
«9nexkrpocraruka. [locTosHHBIN bubnmnoreka [JOK

33 . 1
3NEKTpUYEeCKUil TOK. TOKHM B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»

34 PeseprubIil ypok. O600marommii ypok 1 bu6nunorexa [JOK
o temam 10 Kacca https://m.edsoo.ru/ff0c8f6¢c

OBHIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

Hpnaoxenne k OO0 OO0

MAQOY «COILI Ne 32» Ne
11 KJIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne ni/m Tema ypoka Kontpoasnbie | IlpakTnyeckue Aara tupposkie
Bcero u3ydyeHusi | obOpa3oBaTesibHbIE
padoThbI padoTbI pecypen

[TocTostHHBIE MATHUTHI U X

1 B3aUMoOJercTBHE. MarHuTHOE IIOJIE. 1 bubmnoreka [IOK
BekTop MarHuTHON MHAYKIIUH. https://m.edsoo.ru/ff0c9778
JIMHUY MarHUTHON UHYKITUH
MarauTHO€E 1oJIe MPOBOJIHHUKA C

5 TokOM. OnbIT Dpcreaa. 1 bubnunoreka [JOK
B3aunmoaeiicTBre NPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlelicTBuEe MarHUTHOTO TOJISI HA

3 JIBUKYIIYIOCS 3apSKEHHYIO YaCTHUILY. 1 bubnuoreka LIOK
Cuna Jlopenna. Pabota cumbl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas uHaAyKuus. [ToTox ]
BeKTo;)a MarauTHOH I/IH,Z[};I;LII/II/I. SOJIC https://infourok.ru/

4 y 1 https://resh.edu.ru/
WHJYKIWW. 3aKOH 3JIEKTPOMarHuTHOM
unaykuuu Papanes
NunykTuBHOCTS. SIBIEHUE

5 camonHaykiuu. 9J1C caMOMHAYKINN. 1 bubnuoreka [IOK
OHeprust MarHUTHOTO ITOJISI KaTYIIKH https://m.edsoo.ru/ff0ca600
C TOKOM. DJICKTPOMAarHUTHOE TI0JIe

6 KonrtponsHas pabora o reme 1 1 bub6muorexa [IOK
«MarsuTtHOe noJe. https://m.edsoo.ru/ff0cad58

38



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9df4
https://infourok.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cad58

Hpnaoxenne k OO0 OO0

MAQY «COII Ne 32» Ne
DNeKTpOMarHuTHas UHAYKIUS»
CB0OOOIHBIC MEXaHHUECKUE
kosebanus. 'apmonnyeckue
7 KosieOaHus. YpaBHEHUE Bu6mmorexa [JOK
7P . https://m.edsoo.ru/ffOcaf06
FapMOHHYECKUX KOJICOaHUH.
[IpeBpatienue snepruu
Jlaboparopuas pabora :
PATOPHERT P https://infourok.ru/
8 «MccnenoBanne 3aBUCUMOCTH httos://resh.edu ru/
neproja MajbIx KoyebaHuil rpy3a Ha pS. . :
HUTH OT JJIMHBI HUTH U MacChl Tpy3a»
®opmyna Tomcona. 3akoH
9 COXpaHEHUS SHEPTHUH B HJI€ATTLHOM bubamorexa [OK
P P A https://m.edsoo.ru/ff0cb9c4
KoJe0aTeIbHOM KOHTYpE
[IpeacraBnenue o 3aTyxaromux
KoseOaHusx. BelHyKIeHHBIE
10 MEXaHUYECKHE Kozeg:mm{ Pe3onanc bubnmorexa [IOK
' ' https://m.edsoo.ru/ffOcbb86
By IeHHBIE 2TIEKTPOMAarHUTHBIE
KoJieOaHus
Tpaucdopmarop. [IpoussoacTBO, https://infourok.ru/
11 nepesiaua ¥ noTpedIeHue https://resh.edu.ru/
AIEKTPUUYECKOIN SJHEPTUU
MexaHnyeckue BOJIHBI, YCIOBUS
12 pacnpoctpanenus. [lepuon. Ckopocts bubnuoreka [IOK
pacrnpoCcTpaHEeHUs U JUIMHA BOIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunsie ¥ MPOAOIBHBIE BOJTHBI
3Byk. CkopocTh 3ByKa. ' poMKOCTh bubnuoreka [IOK
13
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
14 DNeKTpOMarHuTHBIE BOJTHBI, UX bubmuorexa [JOK
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https://m.edsoo.ru/ff0caf06
https://infourok.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://infourok.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

Hpnaoxenne k OO0 OO0
MAOQY «COII Ne 32 Ne

cBoKcTBa U ckopocTh. [lkana
SJICKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/ffOccfe0

[TpuHIMIIBI paIKOCBS3U U

https://infourok.ru/

15 TeneBuaeHus. Pa3BuTtue cpeacTs https://resh.edu.ru/
cBsi3u. Pagmonokarus
16 KonTponbhas padota «Konebanus u bub6nuorexa LIOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsmonuHeitHOE pacpocTpaHeHne
17 CBETa B OJIHOPOJHOM Cpee. bubnuoreka [JOK
Toueunslil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkenue cBeTa. 3aKOHbI
18 oT paxceHHﬁ csera. [loctpoenune bubmmorexa LIOK
P . P https://m.edsoo.ru/ffOcd4e0
M300paXe€HU B MJIOCKOM 3€pKajie
[Ipenomnenne ceera. [lonHoe
19 BHYTpeHHee oTpaxkeHue. [IpenenbHbiii bubnuoreka LIOK
YTOJI ITIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
JIunsel. [loctpoenne nzodpaxeHuii B
20 nuH3e. Dopmysa TOHKOM JIMH3BI bubnmorexa [IOK
- POPMY ' https://m.edsoo.ru/ffOcddle
YBenuueHue JINH3bI
Hucnepcus ceera. CI0XKHBIA COCTaB .
P https://infourok.ru/
21 6enoro csera. LIer. JlaboparopHas N Jlresh.ed /
pabora «Habmroienue nucrepcun ttps://resh.edu.ru
CBETa»
99 Wntepdepennus cera. Audpaxius bubnuorexa [IOK
cera. JludppakuronHas pemeérka https://m.edsoo.ru/ffOced22
23 [TonepedyHOCTh CBETOBBIX BOJIH. bubnmoreka [JOK
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https://m.edsoo.ru/ff0ccfe0
https://infourok.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cdd1e
https://infourok.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0ced22

Hpnaoxenne k OO0 OO0
MAOQY «COII Ne 32 Ne

HOJ'IﬂpI/I?)aI_[I/ISI CBCTa

https://m.edsoo.ru/ffOcf02e

Konrponsnas padora «OnTHka.

24 OCHOBBHI cieTHaIbHON TEOPHUH bubnnorexa [IOK
t p https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIBLHOCTH

o5 ®otonbl. opmyna [Tnanka. Dueprus bubnmoreka [JOK
¥ UMIyibC GpoToHa https://m.edsoo.ru/ffOcfel6
Mogens aroma TomcoHa. OMBITE

26 Pesepdopna o paccestHuIO 0-4acTHILI. bubnuoreka LIOK
[InanerapHas MojieIb aToMa. https://m.edsoo.ru/ff0d091a
[Tocrynater bopa
BonHoBEeIe cBolicTBa YacTUll. BoIHEI
ne bporna. KopnyckynsipHo- bubnunoreka [JOK

27 .

BOJIHOBOM yasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYK/ICHHOE U3JTy4YE€HHE
OTKpbITHE IPOTOHA U HEUTPOHA.

08 N3otomnel. Anbda-pacma. bu6mmoreka [JOK
DJNEeKTPOHHBINA U MO3UTPOHHBIN OeTa- https://m.edso0.ru/ff0d1162
pacnan. ['amma-usiyuenue

https://infourok.ru/
Connne. CojHeyHast aKTUBHOCTb.
29 " ) https://resh.edu.ru/
CTOYHUK 3Heprun CoJIHIIA U 3BE3]T
3BE3MBI, KX OCHOBHELIC
XapaKTEpUCTUKH. 3BE3HI TIIaBHOMN .
HOI():J'IGJIOI;aTeJ'II)HOCTI/I Bryrpennee https://infourok.ru/

30 . https://resh.edu.ru/
ctpoenue 38&31. COBpeMEHHbIE
MPEACTABJICHUS O TPOUCXOXKIECHUH U
spostronnu CoJitHIIa U 3BE3 T

31 KoHTpobHast paboTa «DIeMEHTHI https://infourok.ru/
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https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d1162
https://infourok.ru/
https://resh.edu.ru/
https://infourok.ru/
https://resh.edu.ru/
https://infourok.ru/

Hpnaoxenne k OO0 OO0
MAOQY «COII Ne 32 Ne

aCTPOHOMUU U acTPOPUIUKK»

https://resh.edu.ru/

PesepBHbIil ypok. MarautHoe noie.

https://infourok.ru/

32 5 1 https://resh.edu.ru/
JICKTPOMAarHUTHAS WHIYKIIHS
PesepBubiii ypok. Onruka. OCHOBBI https://infourok.ru/
33 CICIMAILHOM TeOprHr 1 https://resh.edu.ru/
OTHOCHUTEIBLHOCTH
Peze i ypok. KBantoRra 3HKa.
34 BHeBE:IiIEI};I::TKOHEMI:/ITI/I ];I s 1 bubmorexa LHOK
p https://m.edsoo.ru/ff0d1784
acTpo(U3HUKH
OBLIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME
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https://resh.edu.ru/
https://infourok.ru/
https://resh.edu.ru/
https://infourok.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0d1784

IIpunaoxenne k OO0 OO0
MAOQOY «COIH Ne 32» Ne

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYEHUKA

®uzuka, 10, 11 knacc/ Msxkummes I'.41., byxoBnes b.b.,
Corckuit H.H. mon penaxnueit [lappentreBoit H.A.,
AxknmonepHoe oomiectBo «M3narenscTBo «IIpocBenienne»

METOJANYECKUE MATEPHUAJIBI IS YYUTEJIA
https://infourok.ru/
https://resh.edu.ru/

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

https://infourok.ru/

https://resh.edu.ru/
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