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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 06a30BOro ypoBHS Ha ypOBHE CpeAHEro oOIiero odpazoBaHUs
pazpaboTaHa Ha OCHOBE IOJIOKEHMM U TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOM
oOpasoBarenbHON Tmporpammsel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
denepanpHOi paboyeil TporpaMMbl BOCIHTAHHMS W KOHIEHIIUU MPEMOAaBaHus y4eOHOTro
npenmera «@usuka» B 00pa3oBaTeNbHbIX —opranmzanusax —Poccwiickoit  ®Denepauuu,
pean3yIoNuX OCHOBHBIE 00pa30BaTeIbHbIC IPOrPAMMEBL.

Copnepxanue nporpaMMbl 1o (PU3MKE HaIpaBI€HO Ha (QOPMHUPOBAHUE ECTECTBEHHO-
HAY4YHOH KapTUHBI Mupa oOydarommxcs 10—-11 kimaccoB nmpu o0ydeHun ux ¢usnke Ha 0a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-AESITeIbHOCTHOTO noixoa. [Iporpamma no ¢usmke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K MIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pe3yiapTaraM OOydYeHHs, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTH peau3allii MEXKIPEIMETHBIX
CBsA3eM (PU3MKM C €CTeCTBEHHO-HayYHbIMH yueOHBIMU IIpenMeramu. B Hell ompenpenstorcs
OCHOBHBIC LI€JIN M3Y4YeHUs (U3UKU HA YPOBHE CPEIHEro o0Iero odpa3oBaHus, IJIAHUPYyEMbIE
pe3yabTaThl OCBOEGHHS Kypca (HU3UKU: JIMYHOCTHBIE, METalpeIMETHble, IpeIMEeTHbIe (Ha
06a30BOM ypOBHE).

[Iporpamma no ¢u3nKe BKIIOYACT :

e [UIAHUpPYEMBIE Pe3yJbTaThl OCBOCHUS Kypca (U3UKU HAa 0a30BOM ypOBHE, B TOM YHCIIE

IpeIMETHBIE PE3YyJIbTaThl IO roj1aM O0yUEHUs;

e cojaepxaHue yueOHoro nmpeamera «Pusnkay 1o rogam oO0ydeHus..

®u3rka Kak Hayka 0 HauboJjee O0IIKX 3aKOHAX MPUPObI, BEICTyIas B KauecTBe y4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYILECTBEHHBIH BKIJIAJ] B CHCTEMY 3HAHUN 00 OKpY’KaIOIIEeM MHDE.
[IkonbHBIA Kypc (QHU3MKH — CHCTEMOOOPA3YIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHe 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJICHUH, N3y4aeMbIX
XuMHel, ouonorue, ¢usmdeckoi reorpadueit u acrponomueit. Mcnonp3oBaHue W akTHUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OmlpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe D3HEpPreTHKH, TPAHCIOPTa, OCBOSHHUS KOCMOCA, IIOJYyYEHHs] HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOWCTBaMU U Jpyrux. M3yueHnue ¢pu3mKkyu BHOCUT OCHOBHOM BKJIaJ B
dbopMUpOBaHHE €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa 00ydaromuxcs, B GOpMUpPOBaHUE YMEHUI

MNPUMCHATH HayLIHLIfI MCTO/] MO3HAHUS TPH BBIMIOJIHCHUU MU y‘-I€6HbIX HCCHCHOB&HHﬁ.
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B ocHOBY Kypca ¢u3MKH s YPOBHS CpeAHEro o0mero o0pa3oBaHus MOJIOKEH Pl HIICH,
KOTOPBIC MOKHO PaccCMaTpUBaTh KaK MPUHIIMIIBI €r0 IIOCTPOCHUSI.

Hoes yerocmrnocmu. B COOTBETCTBUM C HEH KypC SIBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3zesioB (PM3MKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOM (DU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUH ¢ HEW MaTepuall Kypca (GU3UKH 0ObEAMHEH BOKPYT
¢dusnveckux Teopwit. Beaymmm B Kypce sBisercs (GOpPMHpPOBAHHUE TIPEACTABICHUH O
CTPYKTYPHBIX YPOBHSX MaTE€PHH, BEIICCTBE U TOJIC.

Hoes eymanumapuzayuu. EE peanuzanus mpeanoaracT MCIoJb30BaHHE T'YMaHUTapHOTO
noTeHIHana GU3NIECKOi HAyYKH, OCMBICIICHUE CBSI3U Pa3BUTHUS (DU3HMKH C Pa3BUTHEM OOIIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYCCKHMHU, HDABCTBECHHBIMU U SKOJIOTMYECKHUMHU TIPOOIeMaMHu.

Hoes npuxnaonoii nanpasnennocmu. Kypc pusnku npenamnonaraet 3HakOMCTBO C IIIUPOKUM
KPYrOM TEXHUYECKHX U TEXHOJOTUICCKUX MPHIIOKEHUN U3YICHHBIX TCOPUI 1 3aKOHOB.

Hoess skonocuzayuu peanusyerTcss TOCPEICTBOM BBEICHHS DIIEMEHTOB COJCPIKAHHMS,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C Pa3BUTHEM
TEXHHUKHU ¥ TEXHOJIOTHH, a Tak)Ke 00CYKICHHS MPoOIeM paIiOHATLHOTO MIPUPOIOIIONE30BAHUS U
HKOJIOTHYECKOH OE30MaCHOCTH.

CTep>KHEBBIMU 3JIEMEHTaMU Kypca (M3MKH Ha ypOBHE CpeaHEro ooiiero odpazoBaHUs
ABIAIOTCA (u3ndeckue Teopuu (GOopMUPOBAHUE TMPEACTABIECHUN O CTPYKType MOCTPOCHUS
(GU3HYECKON TeopuH, poiu (PYHIAMEHTAIBHBIX 3aKOHOB W TIPHHIUIIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O TPUPOJIE, TPaHUIAX MPUMEHHUMOCTH TCOPHH, JJIS OIMCAHUs ©CTECTBEHHO-
HAYYHBIX SBJICHUU U MPOIECCOB).

CucTeMHO-IeATENbHOCTHBIN MOIX0A B Kypce (PU3MKH peau3yeTcs MPEekIe BCEro 3a CUéT
OpraHu3aIluy SKCIIEPUMEHTAILHOW NIEATENPHOCTH oOydJaromuxcs. J{ims 6a30Boro ypoBHS Kypca
(U3HKK — 3TO HCITOJIb30BAHUE CHCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB H
1a00paTOPHBIX paboT, KOTOpPhIE B MporpamMme Mo (Qu3nke OOBEAUHEHBI B OOMIUNA CIIHCOK
YYEHUYECKUX MPAKTHYECKHX paboT. BeimeneHue B ykazaHHOM mepedyHe 1ab0opaTOpHBIX padoT,
NPOBOJUMBIX JUUISI KOHTPOJISI M OIEHKH, OCYIIECTBISICTCS YYaCTHHKAMH O0pa30BaTeIbHOTO
mpoIriecca UCXosi U3 0OCOOCHHOCTEH MJIaHUPOBAHUS M OCHaleHus kabuHera ¢pusuku. [Ipu sTom
o0ecrieynBaeTCsl OBJIAJCHHE OOYYAIOUIMMHCS YMEHHUSMHU IPOBOJUTH KOCBCHHBIC H3MEPCHHS,
WCCJICIOBAHMSI 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB TIO TPOBEPKE

MPCAJIOKCHHBIX TUIIOTE3.
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Bonbiioe BHUMaHUE yJenseTcs PelIeHUI0 pacu€THBIX M KayeCTBEHHbIX 3a1a4. llpu sTom
JUIs pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIOTCA 3a/1a4 C SIBHO 3aJJaHHOM (PU3MYECKOH MOJIEINBIO,
HO3BOJISIOIINE NPUMEHATh HM3YUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH Kak W3 OJHOIO pasfelna
Kypca, TaKk U UHTErpupys 3HaAHUS U3 pa3HbIX pa3zaeioB. [ KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM
SBISIOTCS 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3NYECKUX SBICHUA M TPOIIECCOB B
OKpY’Karollel JKU3HHU, TpeOylomue BbIOOpa (PU3MUECKOW MOAETM A CUTyalMH MPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MarepHalbHO-TEXHUYECKOMY
oOecnieueHHI0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKKM Ha YPOBHE CpPEIHEro
o0miero o0pa3oBaHUs JIOJDKEH M3ydyaTbCs B YCJOBUSAX IMPEIMETHOro KaOuHeTa (DM3MKHU WIN B
YCIOBUSX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOro LuKia. B xabunere
(Gu3uKN TOJHKHO OBITH HEOOX0IMMOE JTabopaTopHOe 000y TOBaHKE /TSl BHITIOJTHEHUS YKa3aHHBIX
B TIporpamMmMe 10 (HU3UKE YYEHHUUECKUX TPAKTHUECKUX paboOT W JEeMOHCTpPAIlMOHHOE
o0opyaoBaHue.
JleMoHCTpalMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUHM C MPHHLUIIOM
MUHUMAaJIbHON OCTaTOYHOCTH M 00ecrevyrBaeT MOCTAaHOBKY MEPEUMCIICHHBIX B MPOTpaMMe IO
¢u3MKe KIIOYEBBIX JEMOHCTpAlUil AJis HUCCIIEOBaHMSI HM3y4aeMbIX SIBJICHHI M IPOIIECCOB,
HMIUPHYUECKUX U PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHUH.
JlaGopaTtopHoe 00OpyJOBaHUE AJIS YUYEHHUECKUX IMPaKTHUECKUX paboT (gopmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M OOecledrBaeTcss B pacy€re OJHOTO KOMIUIEKTa Ha ABYX
oOyuaromuxcs. Temarnueckue KOMIUIEKTBI J1IaOOpPaTOPHOro OOOpYJIOBaHUS JOJDKHBI OBITH
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IIU(PPOBBIX NMPHUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE HU(POBBIX JTAOOPAaTOPHIA.
OCHOBHBIMU LEJIAMU U3Y4YeHUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:
e (QopmupoBaHuE HHTEpeca U CTpPEMJICHHS OOy4aromuxcs K HayuyHOMY H3YYEHHUIO
TPUPOJIBI, Pa3BUTHE WX WHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

® pa3BUTHE TMPEACTABIEHUH O HAaydyHOM METOJe TMO3HaHHA U (HOpMUpPOBaAHHE
HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPY>KAIOILIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33pPEHUS KaK pe3ysibTaTa U3y4E€HHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE YMEHUIN OOBACHATH SIBIICHHS C UCIIOIb30BAHNEM (PU3HUECKUX 3HAHUH U

HAYYHBIX JOKa3aTCIbCTB,
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dbopMUpOBaHUE MPEACTABICHUA O POIM (PU3UKU JUISI PA3BUTHS IPYTUX €CTECTBECHHBIX

HAayK, TCXHUKH U TEXHOJIOTHH.

I[OCTI/I)KGHI/IC ITUX IIeJiel o0OecreunBaeTcs peICHUEM CICAYIOIIUX 3aJad B IIPOLECCE

U3y4eHUs Kypca (pU3MKU Ha YPOBHE Cpe/iHero oOiero oopa3oBaHus:

npUOOpEeTEeHUE CUCTEMbl 3HAHUM 00 OOUIMX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSIX, BKIIOYAsi MEXaHUKY, MOJIEKYJISAPHYIO (PU3UKY, JEKTPOIMHAMUKY, KBAHTOBYIO
(GU3UKy U IIEMEHTHI aCTPOPHU3UKY;

dbopMHUpOBaHHE YMEHUW TPUMEHATH TEOPETUYECKHE 3HAHUs JUIsi OOBSICHEHUS
Gu3MYEeCKUX SIBICHUW B TPUPOJE W JJs NPUHATUS TPAKTUUCCKUX PEIICHHH B
MMOBCEAHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pEHICHHUS PA3NIUYHBIX 3a/Jad C SBHO 3aJlaHHOW (u3HuecKoi
MOJIEeIbIO, 3aJla4, IOJPa3yMEBAIOIIUX CaMOCTOSTENIbHOE CO3/JaHHUE (PU3UUECKOU
MO/IeJIY, aJIeKBaTHOW YCJIOBHSIM 3a]1a4H;

MOHMMAaHHUEe (PU3UYECKHX OCHOB M MPUHIMUIOB ACHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHUSA Ha OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJIaMU CAMOCTOSITEJILHOTO IJIAHUPOBAHUS U MPOBEACHUS (PU3MUECKUX
DKCIIEPUMEHTOB, aHalkW3a W  UHTEpIpeTanuu  UHGOpPMALUU,  ONpeAeNeHUs
JIOCTOBEPHOCTH IOJIy4EHHOTO Pe3yJIbTaTa;

CO3/IaHUE YCIIOBUH JJISI Pa3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON

JeSITENLHOCTH.

Ha wusyuenue ¢usmku (6a30BbI YpOBEHB) Ha YpPOBHE CpefHEero oOiero oOpa3oBaHUs

orBoguTcs 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B Hezmeno), B 11 kimacce — 68 dacoB (2

yaca B HEJIEII0).

[Ipennaraemslii B mporpamme 1o (Gu3nke nepedeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT

SBJISIETCSI PEKOMEHIOBAaHHBIM, YYHTENb JellaeT BBIOOp TPOBEICHMs JTabOpaTOPHBIX paboOT H

OIIBITOB C y‘-IéTOM WHAWBUYAJIbHBIX oco0eHHOCTEH 06yanOH_[I/IXC$I.
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COJEP)KAHUE OBYYEHUA

10 KUIACC
Pa3nes 1. dusnka u MeTOAbl HAYYHOI'O TO3HAHMS

®usnka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpy»Karouero mupa. Poib
9KCIIEPUMEHTA U TEOPHUH B Mpoliecce MO3HAHUS MPUPOAbL. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue (GU3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3ndeckne
3aKOHBI ¥ TeOpUH. | paHHIIBI MPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUSI.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAy4dHOHl KapTUHBI MHUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHasorossle ¥ MU(GPOBBIC U3MEPUTEIILHBIC IPUOOPHI, KOMITBIOTEPHBIE TATINKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe ABMKeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOro MABMKeHMs. Cucrema
otcuéra. Tpaekropus.

[Tepemernienre, CKOpoCTh (CpeAHssl CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHUE
MaTepUaIbHONW TOYKH, UX MPOEKIMH Ha OCH CHCTEMBI KoopauHAT. CloKeHUE NepeMEeNIeHu 1
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSAMOJWHEHHOE IBIKEHUE. ['paduku 3aBUCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEIEHUS MaTEpPUAIbHON TOUKH OT BPEMEHH.

CBobosHoe nmajzieHue. Y ckopeHre cBOOOIHOTO Ma/IeHHs.

KpuBonuHeliHOe nBMKEHME. [I[BH)KEHHME MarepualbHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM MO MOJYJII0 CKOpPOCThIO. YTJIOBasi CKOPOCTb, JIMHEHHAas CKopocTh. llepwom u
yacTtoTa oopamieHus. LleHTpocTpeMUTEN HOE YCKOPEHUE.

TexHnyeckue yCTpoiiCTBAa W MNPAKTUYECKOE NPUMEHEHHUE: CIUIOMETp, [BUKEHHE
CHaps1J10B, LIETIHBIE U PEMEHHBIE TIEpEayn.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCUETA, MILTIOCTPALIAS] KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKCHUS.

[TpeoOpa3oBanue IBUKEHUN C HCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmionenue npuxeHus Tena, OpoeHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.
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H3mepenne yCKOpeHust CBOOOIHOTO MaICHHUS.

HamnpaBnenue CKOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomol

N3ydyeHne HepaBHOMEPHOTO JBHKEHUS € LIEJIBIO ONPEAECICHUS MTHOBEHHOM CKOPOCTH.

UccrenoBanue  COOTHOLIEHUS ~ MEXAYy  NOyTAMH, [OPOWICHHBIMM  TEIOM  3a
MIOCJIEIOBATEIbHbIE PAaBHBIE IPOMEXKYTKHM BPEMEHM IMPHU PABHOYCKOPEHHOM [JBHKEHHUH C
HayaJbHOU CKOPOCTHIO, PABHOM HYIIIO.

W3yuenune NBUKEHUS IAPUKA B BA3KOU KUIKOCTH.

N3yuenune nBuxeHus Tenaa, OpOIIeHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

ITpuHuun otHocurenbHOCTH ['anuiies. 1lepsoiit 3akoH Herotona. HepLnanbHbIe CUCTEMBI
OTCYETa.

Macca Tena. Cwma. Ilpunnun cynepnosunuu cui. Bropod 3akon HproToHa miis
MarepuanbHOi Touku. Tperuii 3akoH Hpl0TOHA JUIsl MaTepruaabHbIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenune. Buasl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBbXKEHHUs U cuia TpeHus nokos. Koaddurment tpenus. Cuna conpoTUBIEHUS
NP ABUKEHUH TeJla B )KUIKOCTH WM rase.

[TocTymarenbHOe U BpalarelbHOE ABUKEHNE a0COMIOTHO TBEPOTO TeEa.

MOMEHT CHJIBI OTHOCHUTEIBbHO OCH BpaumieHus. llnedo cuibl. YcClIoBUSL paBHOBECHS
TBEPAOTO TEJA.

TexHuueckue yCTpONCTBA W NPAKTUUYECKOE MPUMEHEHHUE: MOAIIUIHUKY, JABUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBenue nHepLUMH.

CpaBHeHHE MacC B3aMMOJICUCTBYIOIIMX TE.

Bropoit 3akon Herorona.

N3mepenue cu.

CroxxeHue cuil.

3aBUCHMOCTH CHIIBI YIIPYTOCTH OT JeOopMaIiu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM NOABEME U NTAJICHUH.

CpaBHeHI/Ie CHJI TPCHUA IIOKOA, KAYCHUSA U CKOJIBXKCHUA.
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VYcnoBus paBHOBeCHUs TBEPAOIO Tena. Buipl paBHOBECHS.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
Nzydenue nBuxenust Opycka 1o HaKJIOHHOW MIOCKOCTH.
HccenenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIMX B IPYKMHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.
HccnenoBanue ycaoBuil paBHOBECUS TBEPAOTO TeJla, UMEIOIIETO OCh BPAL[CHUS.
Tema 3. 3aKkoHbl COXpaHeHUs 8 MEXAHUKE
HNmnynbc MarepralibHON TOUKHU (T€a), CHCTEMbl MaTepUaIbHbIX TOUEK. MIMIyJbC Cuilbl U
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHEHUs UMITyJibca. PeakTHBHOE IBHKEHUE.
Pabora criibl. MOIIHOCTE CHJIBI.
Kunernyeckasi sHeprus MaTepualibHOW TOYKU. Teopema 00 HM3MEHEHMHM KUHETUYECKOU
DHEPIUH.
[TorenunanbHas 3ueprus. [loTeHunanbHas 3HEpIrys yupyro a1e(opMupOBaHHOM MPYKUHBI.
[ToreHuuanbHas SHEPTUs TeNa BOIM3U MOBEPXHOCTH 3EMITH.
[ToreHnuanbHble M HEMOTEHIMANbHBIE CUJIbL. CBSI3b pabOTHl HEMOTEHIMATBHBIX CHII C
M3MEHEHNEM MEXaHUYECKOW SHEPTruu CUCTEMBI TeJl. 3aKOH COXPAaHEHHUSI MEXaHUYECKOM dHEpruu.
VYrpyrue v Heynpyrue CTOJIKHOBEHHS.
TexHudeckue yCTpOMCTBA U NPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOIEP, MPYKUHHBIN
MIHACTOJIET, JBUYKEHUE PAKET.
Jlemoncmpayuu
3aKOH COXpaHEHMsI UMITYJIbCA.
PeaktuBHOE nBUXKEHUE.
[Tepexon moTeHIIMATBLHON SHEPTUN B KHHETHUECKYIO U 00paTHO.
Yuenuueckuii sxcnepumenm, nabopamophule pabomoi
N3ydyeHue aOCOMIOTHO HEYNPYroro yjaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX HHUTSHBIX
MasITHUKOB.
HccnenoBanue cBsi3M pabOTBI CUJIBI ¢ M3MEHEHHEM MEXaHHUYECKOW SHEpruM Teja Ha

MMPpUMEPEC PACTANKCHHUA PC3UHOBOI'O KI'yTa.

Paznen 3. MoJsiekyJisipHasi pu3uKa 4 TEPMOAUHAMHUKA
Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopul
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU M UX ONBITHOE 000CHOBaHHE.

bpoynoBckoe nBmwkenue. [quddys3usa. Xapaktep IBWKEHHS € B3aUMOJCHCTBUS YaCTHIL
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BemecTBa. MoJiend CTPOCHHS Ta30B, KUAKOCTEH M TBEPABIX TeN M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoiaumdecTBo BemiecTsa.
[TocrosinHast ABorapo.

TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHYECKONH TEOPUH
ueanpHOro rasa. AOCONIOTHas TemIepaTypa Kak Mepa CpeqHel KHHETHYECKOH SHepruu
TEIJIOBOTO JBM>KeHMs vactul rasza. Illkanma temneparyp KensBuHa. ['a3oBble 3aKOHBI.
VYpaBuenne MenneneeBa—Knaneipona. 3akon Jlanprona. M3omporiecchl B UACaIbHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBiIeHHe U30IIPOLIECCOB: U30TEPMA,
n30Xxopa, n3odapa.

TexHuyeckue yCTpOHCTBA U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITH, [OKa3bIBAIOUINE JUCKPETHOE CTPOCHHE BEHIECTBA, (oTorpaduu MOJEKYI
OpPraHUYECKUX COCTUHEHUI.

OnbiThl O AUQPPY3UH KUIKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBHXKCHHS.

Mopens onbita LlTepHa.

OnbIThI, 1OKa3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIIIPHOTO B3aUMOACHCTBHSL.

Mopaenb, HUTIoCTpUpYIOLAask IPUPOY IAaBICHUS ra3a Ha CTEHKHU COCyJa.

OnBIThI, HJUTIOCTPUPYIOLIUE YPaBHEHHE COCTOSHUS UACABHOTO raza, H30MpPOIECCHI.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

OmnpezneneHnne Macchl BO3[yXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MepeHuil o0béma
KOMHATBHI, IaBJICHUS U TEMIIEPATypbl BO3/lyXa B HEMl.

HccnenoBaHue 3aBUCMMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT0 Tasa.

Tema 2. Ocnosvt mepmoouHamuku

TepMoanHaMuyeckasi cucTeMa. BHYTpeHHSE 3HEprusi TepMOIMHAMHUYECKON CHCTEMBI U
crocoObl e€ u3mMeHeHus. KoiauuecTBo TemaoTel U paboTa. BHyTpeHHSs HEprusi 0JHOATOMHOIO
UJEaBbHOTO raza. Buael Teruionepenaun: TeIONPOBOAHOCT, KOHBEKIMS, U3TydeHHE. Y AeIbHasA
TEIJIOEMKOCTh BelecTBa. KoamdyecTBo TEIIOTHI IPHU TEIUIONEpeaaye.

[Tonsitue 00 ammabatHOM mporecce. IlepBeiii 3akoH TepMoauHaMuKHU. [IpuMeHeHHE
NEpBOT0 3aKOHA TEPMOJMHAMUKH K M3ompoleccaM. I padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTh mporeccoB B MpUpoIe.
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Tennobie MamuHbL. [IpuHIMIBL KefcTBHS TEMTOBBIX MamuH. [Ipeobpa3zoBanus sHEprun B
TeIyIoBeIX MammuHaxX. KoaddunueHT monesnoro neictBus termioBoil mamuubl. [ukn Kapao u
ero K03 GUIUEHT MOJIE3HOTO AeHCTBHS. DKOIOTHYECKHE MPOOIeMbl TEINIOHEPT€TUKH.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: JBUTaTellb BHYTPEHHETO
Cropanusi, ObITOBOI XOJIOMIHHHUK, KOHTUITUOHED.

Jlemoncmpayuu

H3MeHeHre BHYTpPEHHEW SHEpPruu Tejla MpPU COBEPLICHUH pPAOOTHI: BBUIET MPOOKH U3
OYTBUIKMA TIOJ JIEMCTBHEM CXKAaTOTO BO3JyXa, HarpeBaHue »¢upa B JATYHHOH TPyOKe MyTEM
TpeHus (BUCOAEMOHCTpAIINSA).

H3meHeHne BHYTpEeHHEH sHepruu (TemrepaTypsl) Tela Mpu Teruionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mogenu mapoBoil TYpOUHBI, IBUTATENSI BHYyTPEHHETO CTOPAHMS, PEAKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3mepenne yienbHONU TEIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanne u KoHAeHcaus. Vcmapenue u  kumneHue. AOCOTIOTHas U
OTHOCHUTEJIbHAs BIaKHOCTh BO3/yXa. HachlmeHHblil nmap. Y aenbHas TemioTa napoodpa3oBaHus.
3aBUCUMOCTB TEMIIEPATYPbl KUTICHUS OT AaBJICHHUS.

TBépnoe Teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPOINHUS CBOMCTB KPUCTAIITIOB.

Kunkne xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBneHne M Kpuctaimmsanus. Y aenbHas

TeruioTa miasiaeHus. CyOnumanus.

YpaBHeHUE TEIUIOBOro OajaHca.

TexHnuyeckue ycTpolcTBa M IPAKTUYECKOE NPUMEHEHHE: TMTPOMETP M IICHUXPOMETD,
KaJIOpUMETpP, TEXHOJOTUU TMOJYyYEHHUS COBPEMEHHBIX MaTepuajoB, B TOM  4YHCIeE
HAaHOMAaTepHaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCHIILIEHHBIX MTAPOB.

Kunenue npyu NOHMKEHHOM JaBJICHUH.

Crioco0Ob! U3MEpEHUsI BIaKHOCTH.

HaOnroneHnue HarpeBaHusl U IUIaBIEHUS KPUCTAINIMUECKOrO BEIIECTBA.

JleMoHCTpanys KpUCTaJLIOB.

Yuenuueckuii sxcnepumenm, nabopamoprule pabomul

N3MepeHne OTHOCUTENBHOM BIAXHOCTH BO3IyXa.
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Pa3znen 4. diiekTpoauHaMuKa

Tema 1. Dnexkmpocmamuka

Onextpuzauusi Tel. OJNEKTpUYecKud 3apsan. JlBa Bua 2JIEKTPUYECKUX 3apsiiOB.
ITpoBOAHMKY, TUANEKTPUKH U IOJYPOBOJIHUKU. 3aKOH COXPAHEHHUS IEKTPUUYECKOTO 3aps/a.

B3aumoneiicteue 3apsimoB.  3akoH  Kymona. ToueyHblil  3ieKTpUYecKHil — 3apsij.
Onektpuueckoe mnoiae. Hampsx€HHocTh 3nekTpuyeckoro mnois. [lpuHnun cynepnosuuuu
AIIEKTPUYECKUX MoJIeH. JIMHUN HanpsSKEHHOCTHU 3JIEKTPUUECKOTO MOJIS.

Pabora cun oanektpocratudyeckoro modis.  [loreHuman. Pa3HOCTP  MOTEHLMAIOB.
[IpOoBOIHUKY M AUBJIEKTPUKH B JIEKTPOCTATUUECKOM ToJie. J{M3ieKTpuueckasi IpOHULAEMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DneKTpoEMKOCTh IUIOCKOIO KOHJAEHCATOpa. ODHEPrus
3apsKEHHOT0 KOHJIEHCaTopa.

TexHnuyeckue ycTpoilcTBa M NPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
ANIEKTPOCTaTUYECKAsl 3allluTa, 3a3eMJICHHE 3JEKTPONPHOOPOB, KOHAEHCATOp, KOMUPOBAIHHBIN
anmnapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

VY CeTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.

B3anmMopeiicTBre Ha’IeKTPU30BAHHBIX TEIl.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEl.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DNIeKTpOoCTaTUYECKas 3allIHTa.

JM3NeKTpUKU B 3JIEKTPOCTATHUECKOM II0JIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaToOpa OT IUIOHIaJAM IUIACTHUH,
PACCTOSIHUSI MEXAY HUMH U TUIJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEeHHOr0 KOHEHCATopa.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. llocmoannwiit 3nekmpuueckuit mox. Toku é paznuunvix cpeoax

DJIEKTPUUYECKUN TOK. Y CIIOBHS CYILIECTBOBAHMS SJIEKTPUYECKOr0 TOKAa. MICTOYHUKHU TOKa.
Cwita Toka. [IoCTOSIHHBIN TOK.

Hanpsokenne. 3akon Oma 1715 yyacTka LETH.

DneKTpuueckoe COINIPOTHBIICHUE. VY nenbHoe COIIPOTHBIICHUE BELIECTBA.

HOCJIG,I[OB&TGJ'IBHOC, napaajiCJbHOC, CMCIIAHHOC COCAMHCHUE IIPOBOJHHUKOB.
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Pabota snexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOMHOCTh 31EKTPUUYECKOTO TOKa.

DJIEKTPOABUKYILAsl CUJIA U BHYTPEHHEE CONIPOTUBIIEHUE MCTOYHHMKA TOKA. 3akOoH Oma 11
MOJTHOM (3aMKHYTOM) AJIeKTprIecKkoi nenu. KopoTkoe 3aMpIkaHue.

DneKTpOHHask IPOBOAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS] METAJLIIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUUYECKUH TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHash MPOBOAMUMOCTh MOJYIPOBOIHUKOB.
CsoiicTBa p—Nn-nepexona. IlomynpoBogHUKOBbIE TPHUOOPBI.

ONEeKTpUYEeCKU TOK B PpacTBOpax U paciulaBax 3JIEKTPOJUTOB. DJIEKTPOIUTHYECKAs
Juccoranus. DIEKTPOIIN3.

DNeKTpUUYecKHil TOK B razax. CaMOCTOSATEIbHBIN U HECAMOCTOSTENbHBIN pa3psia. MoaHus.
IIna3zma.

TexHu4eckue YCTPOMCTBA M MPAKTHUYECKOE IMPUMEHEHUE: aMIIEpPMETP, BOJBTMETD,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIHHBIC
npuOOpbl, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBIA JHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYTIPOBOIHUKOBBIN JTHOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUSL.

3aBUCUMOCTh CONPOTHUBIICHUS] UWIMHAPUYECKUX MPOBOJHMKOB OT JUIMHBI, IJIOIIAIU
MOTIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMeniaHHOE COeTUHEHUE POBOTHUKOB.

[IpsiMmoe u3MepeHue 3IEKTpoABMKYIIEH cuibl. KopoTkoe 3aMblKaHHE TalbBaHUYECKOTO
AJIEMEHTAa U OLIEHKAa BHYTPEHHETO COIPOTHUBIICHHUS.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoit pa3psa 1 NPpOBOAMMOCTb BO3IyXa.

OnHOCTOPOHHSS MPOBOIUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yueHne cMemaHHOTO COEIMHEHMS PE3UCTOPOB.

W3mepeHne  2IEKTPOABMXKYIIEH CHJIBI  MCTOYHMKA TOKA W €r0  BHYTPEHHETO
CONPOTHUBIICHUS.

Habmronenue anektponusa.

MexnpeaMeTHbIe CBS3H
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N3yuenmne kxypca ¢usuku 6a3oBoro ypoBHsS B 10 Kimacce OCYyHIECTBISETCS C Y4ETOM
COJIEp’KaTENbHBIX MEXIPEIMETHBIX CBfA3€M € KypcamMH MaTeMaTuKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJOTHU.

Mescnpeomemnsie nouwsamus, CBS3aHHbIE C HM3YYCHHEM METOAOB HAyYHOTO ITO3HAHHS:
sBIICHUE, Hay4YHbId (pakT, rumore3a, Qu3MYecKas BEIMYMHA, 3aKOH, TEOpHs, HAOJIOJCHHE,
9KCIIEPUMEHT, MOJICTIMPOBAaHUE, MO/IEIb, U3MEPEHHUE.

Mamemamuxa: penieHHEe CUCTEMbl YpaBHEHHH, JuHeWHas QyHKIMs, mnapadona,
runepooa, ux rpaQuKN U CBOMCTBA, TPUTOHOMETpUYECKHEe (DYHKIMH: CHHYC, KOCHHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI M HMX IPOCKIWU HAa OCH
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

buonocus: mexanudeckoe IBUKEHHE B KHUBOU mpupoae, mudgys3us, ocMoc, TeII000MeH
JKUBBIX OPraHU3MOB (BHJIbI TEILIONEPENAaUYH, TEIJIOBOE PABHOBECUE), FJIEKTPUUECKUE SBJICHUS B
JKUBOM IPUPOJIE.

Xumusa: DTUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOSHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBA TBEPABIX Tel, JKUAKOCTEH M Ta30B, 3JIEKTpUYECKUE
CBOWCTBA METAJIOB, AJIEKTPOIUTHIECKAS TUCCOLIMAINS, TaTbBAHHUKA.

leoepaghus: BIaXXHOCTH BO3MlyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHue ABMKEHUH C UCIOIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKK, HCIOJb30BAHUE 3aKOHA COXPAHEHHUs HMMIIyJibca B TEXHHUKE (pakeTa,
BOJOMET W JpyrHe), JBHUTaTelb BHYTPEHHErOo CropaHus, IMapoBas TypOWHA, OBITOBOM
XOJIOAWJIBHUK, KOHAUITUOHEP, TEXHOJIOTHUU IMOJTYYCHHA COBPCMCHHBIX MAaTCPUaIOB, B TOM YUCIIC
HaHOMAaTEepHaJoB, W  HAHOTEXHOJOIWH,  OJEKTpOCTAaTHYEeCKass  3alluTa,  3a3eMJICHUe
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpHUHTEp, dJIEKTpOHArpeBarTelbHble MPHOOPHI,

AIIEKTPOOCBETUTENbHbBIE TPUOOPHI, TATbBAHUKA.

11 KJIACC
Pasnen 4. DaekTpoanHaMuka
Tema 3. Maznumnoe none. I1eKmpoMaZHUMHAA UHOYKYUA
[TocTostHHBIE MarHuThl. B3auMopaeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoOe moJe.
Bekrop marautHON HAYKIUU. [[pUHIUIT CyNepnoO3uIMA MarHUTHBIX MOJIeH. JINHUYM MarHUTHOMN

WHAYKIWH. KapTI/IHa JIMHUY MarHUTHOM HWHAYKIOWU IOJIA MOCTOAHHBIX MAIrHUTOB.
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MarnuTtHoe 1oJie IpPOBOAHUKA C TOKOM. KapThHa JIWHMA MHAYKIIMM MarHUTHOTO IO
JUIMHHOTO TIPSIMOTO MPOBOJAHUKA M 3aMKHYTOTO KOJIBIIEBOIO MPOBOAHUKA, KATYLIKH C TOKOM.
OnbiT OpcTena. BzanmoielicTBre MPOBOJIHUKOB C TOKOM.

Cuita Amriepa, €€ MOJIyJib U HalpaBJICHHE.

Cuna Jlopenua, e€ MOAyJlb W HampaBieHue. JIBUKEHUE 3apsHKEHHOM 4YacTUIBI B
OJIHOPOJTHOM MarHuTHOM mnojie. PaGora cumsr Jlopenia.

SIBiieHnEe HIEKTPOMAarHUTHOM MHAYKUMUHU. [IOTOK BekTOpa MarHUTHOM MHAYKIUH.
DIEKTPOABMKYIIAS CUJIA MHIYKIIMU. 3aKOH 3JIEKTpOMarHuTHoM unaykuuu dapazes.

BuxpeBoe anexTpuueckoe mojie. DIEKTPOABHKYIAS CUJIAa WHIYKIMHA B IMPOBOJHHKE,
JBUKYIIEMCS IOCTYIIATE€IbHO B OJTHOPOJITHOM MarHMTHOM I10JI€.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBICHHE CAMOUHIYKIIMHU. DIEKTPOABIKYIIAs CHJIAa CAMOUH Ty KIIUH.

DHeprusi MarHuTHOTO TOJIsl KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE NPUMEHEHUE: TOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPUTEINN HIIEMEHTAPHBIX YaCTHUII, HHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE ANEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3anmopelictBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[ericrBue cuiibl JIopeHIia Ha HOHBI JIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.

ITpaBuio Jlenna.

3aBUCHMOCTD DJICKTPOIBHKYIIECH CUIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
IMOTOKA.

SIBneHre caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3ydyeHne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

WccnenoBanue necTBUSI TOCTOSSHHOTO MarHUTa Ha PaAMKYy C TOKOM.

I/ICCJ'IGI[OBaHI/Ie SBJICHHUA BHCKTpOMaFHHTHOﬁ HWHAYKIWU.
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Pa3nea 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpOMaAZHUmMHble KOJ1€0AHUS

KonebarenbHass cucrema. CBoOojgHble MexaHMuYeckue KoseOaHus. ['apmMoHuueckue
konebanus. Ilepuon, dactora, amrmumryna u ¢asza kosnebanuid. IlpyXMHHBIH MasTHUK.
MaremaTuueckuii MasTHUK. YpaBHEHHE IapMOHMUYECKHUX KojeOaHuid. IIpeBpalenue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B HUACATBHOM
KOJIeOATeIbHOM KOHTYype. AHAJIOTHS MEXIY MEXaHWYECKHMH W 3JCKTPOMAarHUTHBIMU
kosebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs SHEPTHH B HICAbHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BbIHyXeHHbIE MeXaHUUYECKUE KOJeOaHusl.
Pe3onanc. BeiHyX/1€HHBIE 2IEKTPOMAarHUTHbIE KOJIeOaHusl.

[TepemenHbIil Tok. CUHYCOMIAIbHBIA NEPEMEHHBIH TOK. MOIHOCTh MEPEMEHHOIO TOKA.
AMIIIUTYJHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIBI TOKA U HAIPSKEHUS.

Tpancdopmarop. I[IpousBoacTBo, mepemaya W NOTPeOJIEHUE 3IIEKTPUUECKOW HSHEPIHUU.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJACTBE 3JEeKTpodHepruu. KynbTypa ucnonab30BaHus
AIIEKTPOIHEPTUU B TOBCEITHEBHOM JKU3HHU.

TexHnuyeckue yCTpONCTBA M NPAKTHUECKOE IPUMEHEHME: JJIEKTPUYECKUI 3BOHOK,
TeHEpaTOp NMEPEMEHHOr0 TOKA, JINHUU JIEKTpoIIepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB Kosie0aTeIbHON CUCTEMBI (IPYKUHHBINA WM MaTeMaTUYeCKUN
MasITHHK).

Habmronenue 3aryxaromux KoleOaHuu.

WccnenoBanme CBOMCTB BBIHYKIEHHBIX KOJIEOaHUH.

Hab6nronenue pezonanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcmwiorpaMMsl — (3aBUCMMOCTH  CHJIBI  TOKA W HAalpsOKEHUS OT BPEMEHM) IJIA
AIIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3oHanc mpu mocienoBaTenbHOM COCIMHEHUHM PE3UCTOPA, KATYIIKH WHIYKTUBHOCTH U
KOHJICHCATOPA.

Monens IMHUY 3JIEKTPOIIepeIadH.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul
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HccnenoBanue 3aBUCUMOCTH TEPHOA MANbIX KOJeOaHU Tpy3a Ha HUTU OT JJIMHBI HUTU U
MaccChl Ipy3a.

HccnenoBanue IEPEMEHHOIO TOKa B LENM U3  IOCIENOBATEIBHO COCIUHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUNHbBIE 60TTHbL

MexaHnyeckue BOJIHBI, yca0BHs pactpoctpadenus. [lepuon. CkopocTs pacpocTpaHeHus
U JUMHa BojHbl. [lomepeuHble M MpoOAONbHbIE BOJHBL. VHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBHS M3JIyYEHUs JJIEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHranus BekTopoB E, B, V B asnekrpomarHutHoi BosHe. CBOMCTBa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpPaXCHHE, MpeJoMJICHHe, moysipu3anus, audpakmus, uaTepdepenuns. CKoOpocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpyMeHEHME 31EKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pannonokanusi.

DNeKTPOMarHUTHOE 3arps3HEHNE OKPYKaroLle cpebl.

TexHnyeckue yCTpoiiCTBa M INPAKTUYECKOE NMPUMEHEHHUE: MY3bIKAJIbHBIE WHCTPYMEHTHI,
yJIbTpa3ByKOBasl JUAarHOCTHKAa B TEXHUKE W MEAMIMHE, panap, paiuONpUEMHHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

Jlemoncmpayuu

OO6pa3zoBaHue U paclpoOCTPaHEHHUE ONEPEUHBIX U MPOJOIBHBIX BOJH.

Konebmromieecst Te0 Kak HCTOYHUK 3BYKA.

Habmroienue orpaskeHus 1 MpeioMIeHHs] MEXaHUUECKUX BOJIH.

Habmoienue nntepdepeHny 1 AMPpakiuil MEXaHM4eCKUX BOJIH.

3BYKOBOM PE30HAHC.

HabmioneHue cBsA3M TPOMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMUTYAOM M YacTOTOH
KoJIeOaHUH.

HccnenoBanne  CBOWCTB — JJIEKTPOMAarHUTHBIX — BOJIH:  OTPAKEHHUE, IPEIOMIICHHE,
nossipu3anus, Audpakiuus, THTephepeHITns.

Tema 3. Onmuka

I'eomerpuyeckas onruka. IIpsmonnHeliHOe paciipocTpaHEHUEe CBETa B OAHOPOJHOU Cpele.

JIyd cBera. ToYeUHBII UCTOYHUK CBETA.
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OtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHMe H300paKeHUH B IIIIOCKOM
3epKae.

[Ipenomnenne cBera. 3aKkOHBI MPEIOMJICHHS CBeTa. AOCOJIOTHBIM TOKa3aTelb
npenomienus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHBbIA yroja MOJHOTO BHYTPEHHETO
OTPaXKEHUS.

Hucniepcus cera. CrioxkHBIN cocTaB Oemmoro ceta. LIBer.

ColOuparomue W pacceuBamIImMe JIUH3bL. ToHKas auH3a. DOKYyCHOE paccTosHue |
ONTHYECKasi cuia TOHKOM JHH3bI. [locTpoenne n3o0paxkeHu B COOMPAIONIUX U PACCEUBAIOIINX
nuH3ax. PopMyIia TOHKOM JIMH3BI. Y BEIIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH T€OMETPHIECKON ONITHUKH.

BonnoBass onrtuka. HMHrepdepennus cBera. KorepeHTHbIE HMCTOYHHUKH. Y CIOBHS
HAOJIO/ICHUS MAKCUMYMOB 1 MUHUMYMOB B HHTEP(PEPECHIIMOHHON KapTHUHE OT IBYX CHH(A3ZHBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cera. Judpakmumonnas pemérka. YcinoBue HaOMIOJIEHUS TJIABHBIX
MaKCHMYMOB TIPH Ma/IEeHUH MOHOXPOMATHUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHudeckue yCTpOWCTBAa M TPaKTUUECKOE IMPUMEHEHHE: OYKH, Jiymna, ¢oToarnmapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIEeCKOM, BOJIOKOHHAs OMNTHKA, AU(pPaKIHOHHAS
pemeéTKa, NoJIIPOUI.

Jlemoncmpayuu

[IpssMmonuHEITHOE pacHpOCTpaHEHHE, OTpaKEHHWE M TpeloMiieHne cBeTa. OnTuueckue
pUOOPBHI.

[TonHoe BHyTpeHHEE oTpaxeHue. Mojiens CBETOBOAA.

HccnenoBanue CBOMCTB M300paKEHUHA B JIMH3aX.

Mopenn MEKpOCKOIIA, TENECKONa.

Hab6nronenue natepdepeHIinm crera.

Habmonenue nugpakiuu ceera.

HabGmronenue aucnepcun cBera.

[TomyueHue cekTpa ¢ MOMOIIBIO MPU3MBI.

[TomyueHue cnekTpa ¢ TOMOIIBI0 TUPPAKITUOHHON PEIIETKH.

Habmronenue nonsipu3aiuu cBera.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

W3mepenue nokaszaresns IpeaoMIICHHs CTEKIIa.
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HccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.

HabGnronenue aucnepcun cBera.

Pasznen 6. OcHOBBI cnenuaJbHOMI TEOPUHA OTHOCUTEJIBHOCTH

I'paHnLBI IPUMEHMMOCTH KIIACCHYECKOW MeXaHMKHU. IlocTynaTel crenuanibHOM TEOpUHU

OTHOCUTCIIBHOCTU: HHBAPHUAHTHOCTH MOAYJA CKOPOCTH CBE€Ta B BAKyyMC€, IIPHUHIUIL

OTHOCUTEILHOCTHA DUHINTEHHA.

OTHOCHUTEIBLHOCTh OOIHOBPEMCHHOCTH. 3aMezmeH1/Ie BPEMCHHU U COKpAaICHUC OJIWHBI.

OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUILIBI.

CBs13b MaccChl ¢ 3HeprI/Ieﬁ " UMITYJIbCOM peHHTHBHCTCKOﬁ qaCTHUILIbI. BHCPFI/IH IIOKOA.

Paszpen 7. KBanToBas pusuka

Tema 1. Dnemenmeol K6anmoeoii onmuKu

®oronsl. ®opmyna [Tnanka cBsi3u sHepruu GOTOHA C €r0 YACTOTOW. DHEPTUsl U UMITYIIBC

dortoHa.

OtkpeiTue u wucciaenaoanue Qoroapdexra. Omnbitet A. T. CromeroBa. 3aKOHBI

dotoaddekra. YpaBuenue DitHmreitHa s hotodddekra. «Kpacnas rpanuia» pororddexra.

Hasnenue ceera. OnbiTe [1. H. JIeOGenena.

XUMHUYECKOE IEMCTBUE CBETA.

TexHudeckue yCTpOMCTBA M TMPAKTHYECKOE MPUMEHEHHE: (POTOIIEMEHT, (POTOIATUNK,
CoJIHEeUHas OaTtapesi, CBETOIUO/I.

Jlemoncmpayuu

D010 heKT Ha YCTAaHOBKE C IIMHKOBOH TJIACTHHOM.

HccnenoBanue 3aKk0HOB BHEHTHET0 poToddekra.

CBeTOoanOI.
Conneynas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atroma Tomcona. OmbiTel Pesepdopna mo paccesuuto o -uactuil. [lnanerapHas
mozenb atoma. [loctymatel bopa. U3nmyuenue u mornomenrue GoTOHOB MPHU MEpPEXojie aToma ¢
OIHOTO YpPOBHS »HEpruM Ha Jpyrod. Buasl crektpoB. CHEKTp YpOBHEH SHEPrUM aroma

BOJIOPO/Ia.

Bonnosble cBolicTBa yactuul. Bonnsl e bpoiinsa. KopnyckynspHO-BOJIHOBOM Tyanu3M.

CronTanHOE U BBIHYXXACHHOC U3JIYUCHUC.
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TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHHUE: CIEKTPaJbHBbIM AaHAJIN3
(cTIeKTpOCKOIT), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmtoienue nuHeRvaTbiX COEKTPOB U3ITyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Hab6nronenue nuHeiyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHThI,  JOKa3bIBAIOIIUE  CIIOKHOCTb CTPOEHHS  sjpa. OTtkpbITHE
pamunoaktuBHOCTH. OnBITH Pe3epdopaa mo onpeneneHuio coctaBa paJioakTUBHOTO H3ITyUeHHS.
CgoiictBa anb(da-, 6eta-, raMmma-u3IydeHus. BiusHue painoakTUBHOCTH HA KHUBBIE OPTaHU3MBI.

OtkpeiTie TpoTOHa W HeiTpoHa. Hykinonnas moxens siapa [eiizenOepra—lBaHeHKO.

3apsn saapa. MaccoBoe uucino sigpa. M30Tomsl.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM OeTa-pacnaa. ['amma-uzinydeHue. 3aKoH

PaaMOaKTUBHOIO pacnaja.
OHeprust cBs3M HyKJIOHOB B sizipe. SnepHble cuiibl. JleekT Macchl sapa.
Snepusle peakuuu. [lenenue u CUHTES AIED.

Anepupiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M THEpCHNEKTHUBBI  SIEPHOM
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI SACPHON SHEPTreTHKU.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeToab! HaOIIOIEHHS U PErHCTPALIUH 3JIEMEHTapHBIX YACTHIL.

@dyHIaMeHTallbHbIE B3auMOoJIeHCcTBUS. EnuHCTBO (pru3nueckoi KapTHHBI MUpA.

TexHuyeckue ycTpoHCTBa M MpPaKTHUECKOE NMpPUMEHEHHE: J03UMETp, Kamepa BuibcoHa,

AJIEpHBIN peakTop, aTOMHass boMOa.
Jlemoncmpayuu
Cy€TunK MOHU3UPYIOIIMX YaCTHUII.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB vacTuil (10 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMUM M aCTPOPU3UKH
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Oranbl pa3BuTus acTpoHoMuu. llpukiiagHoe UM MHUPOBO33pPEHUECKOE 3HAUYEHUE
ACTPOHOMHH.

Bup 3Bé3qH0ro Heba. Co3Besaus, spKue 3BE3/bl, IUTAHETHI, UX BUAUMOE JIBHKEHHE.

ConneuHas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprunm ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIC XapaKTEPUCTHKHU. JlMarpaMma «CIEKTPaJbHBIA KJIACC — CBETUMOCTBY». 3BE3NBI
IJIABHOM TIOCJENOBATEIIBHOCTH. 3aBUCHUMOCTb «Macca — CBETUMOCTb» JUIsl 3BE3] TJIAaBHOU
nocieaoBarenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
IPOUCXOXKACHNUHU U 3Botoluu CoslHLA U 3BE3]1. DTaImbl XKU3HU 3BE3L.

Muneunsiii [1yTs — Hawa [Manaktuka. [Tonoxxenue n neuxkenue Connua B ['anaktuke. Tunst
rajJlakTuK. PagnoranakTukuy u kBazapel. YEpHbIE ABIPHI B sApaxX raJlakTHK.

Bcenennas. Pacmmpenne Bcenennoii. 3akon Xa06ma. Paszberanme ramaktuk. Teopus
bonpuioro B3peiBa. PennkroBoe u3nyueHue.

Macmtabnas ctpyktypa Beenennoii. MetaranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

Habmonenns HeBOOPYKEHHBIM IJ1a30M C MCIOJIb30BAHUEM KOMIBIOTEPHBIX MPHIIOKEHHUN
JUISL OIIpEICNIEHUs MOJI0KEHHsI HeOECHBIX 0OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/Us
CeBepHoro nomymapus 1 sipkue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, mianet, Mneunoro [lytu.

O0o0maroniee NOBTOpeHUE

Posnb Qu3MKHM W acTpOHOMHUM B 3KOHOMUYECKOH, TEXHOJOTHMUYECKOW, COLMAIbHON U
THYECKOH cdepax JeATETbHOCTH 4YeloBeKa, pojib M MecTo (U3MKM M aCTPOHOMHMU B
COBPEMEHHOM HayyHOW KapTHUHE MHpa, pOJb (uU3NYecKoil Teopud B (GOPMUPOBAHUU
IpeJICTaBICHUH 0 GU3NYECKON KapTUHE MUPa, MECTO (PU3NUECKON KapTUHBI MUpPA B 00ILIEM Psiy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABIECHUIN O IPUPO/IE.

Me:xnpeamernbie CBA3H

N3yuenmne kypca ¢usuku 6a3zoBoro ypoBHsS B 11 kilacce ocCymecTBIsieTCs C YYETOM
COJEpXKATENbHBIX MEKIPEIMETHBIX CBSI3eH C KypcaMd MaTeMaTUKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusi, CBA3aHHBIE C HM3YYEHHMEM METOJOB HAyYHOIO ITO3HAHUS:
sBIICHUE, Hay4yHbIH (pakT, rumore3a, Qu3myeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHHE,

OKCIICPUMCEHT, MOACIIUPOBAHUEC, MOJECJIb, U3MCPCHUC.
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Mamemamuxa: penieHue CUCTEMBbl YpaBHEHHUH, TPUTOHOMETpUYECKHE (YHKIMU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKIECTBO, BEKTOPBI M HX
IPOEKIMM HAa OCU KOOPAMHAT, CIIOKEHHE BEKTOPOB, IPOM3BOJAHBIE 3JEMEHTapHBIX (DYHKIMH,
NPU3HAKHA TOJ00HS TPEYTOJIbHUKOB, OTPEAeTICHHE TUIONIAAN TUIOCKUX GUTyp U 00BbEMa Tell.

buonoeusn: snextpuyeckue SBICHUS B JKMBOM NpUpoze, KojeOaTenbHbIC IBIKEHUS B
JKUBOM NIPUPOJIE, ONTHUYECKUE SIBICHUS B JKMBOM IIPUPOJE, NCHCTBUE pajualiy Ha >KUBBIC
OpraHU3MBlI.

Xumusi: CTpOEHME aTOMOB U MOJIEKYJ, KpUCTa/LIMYecKash CTPYKTypa TBEPIBIX Tell,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOM peIETKY, CIIEKTPAJIbHbIN aHAIU3.

l'eoepaghus: marHuTHBIE TOJOCA 3€MJIM, 3AJI€KM MarHUTHBIX pya, GoTOoChEMKA 3eMHON
IIOBEPXHOCTH, MPEJCKA3aHUE 3eMIIETPSACEHUM.

Texnonoeus: AMHUM DJIEKTPOIIEpeiad, T€HEPATOP MEPEMEHHOr0 TOKa, 3JIEKTPOBUTATED,
WHIYKIMOHHAs TeYb, pajap, paauoNpUEMHHUK, TEIeBH30p, aHTeHHa, Tenedon, CBY-meus,

HpOGKI_[I/IOHHHﬁ arirnapar, BOJIOKOHHas OIITHKAa, COJIHCUHAA 6&Tap65{.
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IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI
11O ®U3UKE HA YPOBHE CPEJHET'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mpeaMera «@usnka» Ha ypOBHE CpeaHEro oOmiero oOpa3oBaHUS
(6a30BBIi  ypOBEHb) JIOJDKHO  OOECHEeUUTh  JOCTHXKEHHME  CICAYIOIIMX  JIMYHOCTHBIX,
METaIpeIMETHBIX U NIPEIMETHBIX 00Pa30BaTENbHbIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS y4eOHOTO mpenMera «DHU3MKa» ODKHBI OTPaKaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYaroLIUXCsl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
NO3ULUEN JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpUEHTAlUi, IO3UTHUBHBIX BHYTPEHHHUX
yOeXKIEHUI, COOTBETCTBYIOLUIMX TPAAMLMOHHBIM ILIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
pacilIMpeHue KU3HEHHOI'O OIbITa M ONBITAa JESITENbHOCTH B IMPOLIECCE PEeau3allud OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATEILHOM IE€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  00ydYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTI'O YJIeHa POCCUICKOI0 OOIIECTBA;

NPUHATHE TPAAULMOHHBIX OOIIEYEIOBEUECKUX T'YMAHUCTHUECKUX MU JEMOKPATUYECKUX
LIGHHOCTEH;

FOTOBHOCTb BECTH COBMECTHYIO JIEATENBHOCTh B MHTEpEcax TIpakJaHCKOTro OOIIecTBa,
y4acTBOBAaTh B CAMOYINPaBIEHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHHE B3aUMOJAECHUCTBOBAaTh C COLMAIBHBIMM HHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIMAMU M Ha3HAUECHUEM;

TOTOBHOCTb K TYMAHUTAapPHON U BOJIOHTEPCKOM JI€ATEIBHOCTH;

2)IaTPHOTHYECKOT0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPHOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYAApCTBEHHBIM CHMBOJAM, IOCTHIKEHUSM POCCUHCKHX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

Cc(OPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUYECKOI0 MIOBEACHNUS;

CHOCOOHOCTh OIICHMBATh CHTYAIMI0 M MPUHUMATh OCO3HAHHBIE PEUICHUS, OPUCHTUPYSCH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCJIE B I€ATEIbHOCTH YUEHOTO;

OCO3HaHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOTO OYyAyLIero;
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4)3cTeTHYECKOr0 BOCTIMTAHUS:

ACTETHUYECKOE OTHOLICHHE K MUPY, BKJIIOYas ICTETUKY HAYYHOI'O TBOPYECTBA, MPUCYILETO
(bu3MYeCcKOi HayKe;

5)TpynoBoro BocnuTaHus:

UHTEpEC K pa3nuuHbiM chepaM NpodeCcCHOHATHHOW JEATENLHOCTH, B TOM YHCIIE
CBA3aHHBIM C (U3MKOW W TEXHHMKOW, yMEHHE COBEpIIaTh OCO3HAHHBIN BBHIOOp Oymymiei
npodeccuu 1 peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHbBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 001acTH (PU3UKH HA
MPOTSKEHUH BCEU KU3HU,

6)3K0JI0TH4eCKOro BOCIIMTAHUA:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIbTYpPhl, OCO3HAHHME TIJIOOANBFHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IJIAHUPOBAHUE M OCYLIECTBIICHUE JCHCTBHI B OKPY’)KAKOLIEH CpPeAe Ha OCHOBE 3HAHMS
1eNel yCTONYMBOTO Pa3BUTHS YEIIOBEUECTBA;

paclIipeHre OIbITa JeATEIbHOCTH OKOJOTMYECKON HAmpaBIIEHHOCTH HAa OCHOBE
UMEIOIUXCS 3HAHUN 10 (pHU3muKe;

7)UeHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHA (HU3NUECKOI HAYKU;

OCO3HAHWE IICHHOCTH HAYYHOH JIEATEITHPHOCTH, TOTOBHOCTh B TIPOIECCEe M3YUCHHS (PU3UKH

OCYHICCTBJIATE MPOCKTHYIO U UCCIICAOBATCIIbCKYIO ACATCIIBHOCTD MHAUBUAYAJIbHO U B I'PYIIIIC.

METAIIPEJIMETHBIE PE3YJIBTATDI
Ilo3naBaTe/ibHBbIE YHHBeEPCAJbHbIE YUeOHbIE H1eHCTBUS
ba3oBble Jornueckune geicTBUS:
CaMOCTOSTENIbHO (OPMYJHUPOBaTh M aKTyalM3MpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;
ONpEeNENATh eI ACSITeIIbHOCTH, 33/1aBaTh MAPAaMETPhl U KPUTEPUU UX JIOCTUKEHUS;
BBISIBJIATH 3aKOHOMEPHOCTH 1 TPOTUBOPEUHS B pacCMaTPUBAEMBIX (DH3NUECKUX SBIICHUSX;
pa3pabaThIBaTh IJIaH PEHICHUS MPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTEPHATbHBIX
Y HEMaTepHUaIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB LEISIM,

OIICHUBATh PUCKH MOCIICICTBHUI IS TCIHHOCTH;
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KOOPJAWHUPOBATh W BBIIOJHATH pPa0dOTy B YCIOBUSX pPEAITBHOTO, BUPTYaJbHOTO U
KOMOHMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pa3BUBAaTh KPEaTMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

Ba3oBble ucciegoBaTebcKue IeiicTBUS:

BJIAJCTh HAYYHOH TEPMHUHOJIOTHEH, KIIOUEBBIMU TOHATHSAMH U METOJaMH (U3NYECKOMH
HayKH;

BJIAJICTh HAaBBIKAMU Y4EOHO-MCCIIEOBATEIbCKON U IMPOEKTHOM JEATENILHOCTH B 00JacTh
¢Gu3uKH, CIOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIFHOMY TIOMCKY METOOB pPEIIeHHs 3a1a4
($U3UIECKOro conepKaHusl, MPUMEHEHHUIO PA3IMYHBIX METO/IOB TIO3HAHMS,

BJIAJCTh BHUJAMHU JAEATEIBHOCTU IO IOJIyYEHUI0 HOBOTO 3HAHMs, €ro HHTepIpeTaluy,
npeoOpa3oBaHUI0 W MPUMEHEHHIO B Pa3IUYHBIX Y4YeOHBIX CHUTyalUsX, B TOM 4YHCIE NpU
CO3/IJaHUHU YYE€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlM3HpOBAaTh 3a7ady, BBIIBUTATh
TUNOTe3y €€ pelleHHs, HaXOAWUThb AapryMEHThl Ul JI0Ka3aTelbCTBA CBOUX YTBEPIKICHHH,
3aJaBaTh apaMeTpbl U KPUTEPUU PELICHNUS;

aHAJTM3UPOBATh TMOJyUYEHHBIE B XOAE pEIICHHWS 3aJaud pPe3yJIbTaThl, KPUTHUECKH
OILIEHUBATh UX JOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (POpMyIUpPOBaTH COOCTBEHHBIE 33Jjaud B 00pa30BaTENbHOI JEATENBHOCTH, B
TOM YMCJI€ ITPU U3yYEeHUH (PU3UKH;

JIaBaTh OIIEHKY HOBBIM CHTYAIIHsIM, OLIEHHUBATH IPUOOPETEHHBIN OIBIT;

YMETh IEPEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 00IaCTh )KU3HEEITEILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JI1acTei;

BBIJIBUTATh HOBBIE UJEH, IPEAIaraTb OpUrHHAIbHbIE MOIXObI H PEILICHHUS;

CTaBHUTH POOJIEMBI M 33]]a9H, TOITYCKAIOIINE allbTePHATUBHBIC PEIICHHUS.

PabGora ¢ undopmanmeii:

BJIAJICTh HABBIKAMHU TMONy4YeHHS HWH(POpMAIuM (GU3NIECKOTO COJCPKAHUS M3 UCTOYHHUKOB
pasHBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIATH IOMCK, aHajiu3, CHCTEMAaTHU3aLUI0 U
MHTEpIpeTalnio HHPOPMALIMU PAa3IMYHBIX BUJOB U (OPM MPEICTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMALINH;

UCMOJb30BaTh CPEACTBA HMH(OPMAIMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJOTHH B
pELICHMH KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX M OPraHM3AaLMOHHBIX 3aJad C COOJIOJEHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€30MMaCHOCTH, THTHEHBI, PeCypcocOepekeH s, TPABOBBIX U

ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€30TIaCHOCTH;
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CO3/1aBaTh TEKCThl (DU3UYECKOTO COJACPKAHUS B pa3IUYHBIX (opmaTax ¢ y4EToMm
Ha3HayeHWs: UWHGOpPMAalLMU ¢ UEJNEeBOM ayIAUTOpPHH, BbBIOMpas ONTHUMalbHYIO (opmy

MMPEACTAaBJIICHUA U BU3yaJIM3alllu.

KoMMyHUKAaTHBHBbIE YHHBepcaJIbHble Y4eOHbIe el cTBHA:

OCYIIECTBIISATH OOIIEHUE HA YPOKax (pU3MKU U BO BHE-YPOUYHOM JEATEILHOCTH;

pacno3HaBaTh NPEANOCHIIKN KOH(GIMKTHBIX CUTYallui M CMATYATh KOH(IIMKTEI,

pa33épHyT0 M JIOTMYHO H3JiIaraTb CBOKO TOYKY 3pCHHUA C HCIIOJIB30BAHUCM SA3LIKOBBIX
CPEJCTB;

IOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAH/THON W WHIUBHyalbHON pabOTHI;

BBIOMpATh TEMaTHKy W METOJbl COBMECTHBIX JCHCTBUI C y4€TOM OOLIMX HHTEPECOB M
BO3MOXKHOCTEH Ka)KJJOr0 WieHa KOJUIEKTUBA,

MNpUHHUMATL LECJIN COBMECTHOM ACATCIIBHOCTH, OPraHU30BbBIBATL W KOOPAHWHHUPOBATH
JEeUCTBHA MO0 €€ JOCTM)KEHHIO: COCTaBISATh IUIAH JEWCTBHI, PACIpenessiTh POIH C YYETOM
MHEHHMH yYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOH paboThl;

OLICHUBATb KA4YCCTBO CBOCI'O BKIaJa M KAXXJA0Ir0 ydyaCTHUKA KOMAaH/bl B O6IIII/II\/'I pe3yabTaTt
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeJularaTb HOBBIE MPOEKTHI, OLEHWBATh WJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
NPaKTUYECKON 3HAYUMOCTH;

OCYHICCTBJIATE TIMO3UTHUBHOC CTPATCTUYCCKOC IMOBCACHUC B PaA3IMYHBIX CUTyallUgX,

IMMPOSBJIATE TBOPUYECTBO U B006pa)K€HI/I€, OLITH WHHUIIUATHUBHBIM.

PeryisiTuBHbIe yHMBepcaabHble y4eOHbIe AeiicTBUSA
Camoopranusanus:
CaMOCTOSITENIFHO OCYIIECTBIISITh MO3HABATEIBHYIO AEATEIBHOCTh B 00JacTH (U3WKHA U
ACTPOHOMMH, BBISIBIISTH ITPOOJIEMBI, CTAaBUTH U (HOPMYITHPOBATH COOCTBEHHBIC 3a]1a4H;
CaMOCTOSITENIFHO COCTABJIATH IJIaH PEIICHUS pacu€THBIX M KAayeCTBEHHBIX 3371ay, IUIaH
BBITIOJIHEHUS] MPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOIIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOYHOCTEW U MPENOYTEHU;
JIaBaTh OIICHKY HOBBIM CHTYallUsIM;
pacuIMpsATh paMKH Y4eOHOTO IIPeAMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUH;
JienaTh OCO3HAaHHBIN BBIOOpP, apryMEHTHPOBATh €ro, Oparh Ha ceOs OTBETCTBEHHOCTH 3a

pelieHue;
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OLICHUBATh MPHOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHUIO U NPOSBICHUIO OJPYAULMA B 00IacTH (U3HKH,
MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOLMOHATbHbII MHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYallHsIM, BHOCHUTh KOPPEKTHUBHI B JIEATEILHOCTH, OIICHUBATH
COOTBETCTBUE PE3YIbTATOB LEIISIM;

BJIQ/IETh HaBBIKAMH [MO3HABATENBbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JeUCTBUN
Y MBICITUTENILHBIX MPOIECCOB, UX PE3YJIBTATOB M OCHOBAHHIA;

UCTIOJIB30BaTh MPUEMBI pEIIEKCUU JIJTsl OIICHKH CUTYAIMH, BEIOOpA BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO0 UX CHIKEHUIO;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTHX IIPU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;

NPUHUMATD ce0s1, TOHUMAast CBOM HEJIOCTATKH U JIOCTOMHCTBA;

NPUHUMATh MOTUBBI U @pT'YMEHTHI JPYTUX MIPH aHAIIM3E PE3yJIbTAaTOB JACITEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU.

B npornecce 1ocTHKEHHS TMUHOCTHBIX PE3yJIbTATOB OCBOSHUS ITPOrpaMMBbI 10 (PU3UKE IS
YPOBHSI CpefHero olmiero o0pa3oBaHus y O0yYarOIIMXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
MHTEJJIEKT, MPEANoaraonumi copMUpOBaHHOCTD:

CaMOCO3HAaHUs, BKJIIOYAIOIIEro CIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HANpaBJIEHUS PAa3BUTHUS COOCTBEHHON 3MOIIMOHAILHON Cephl, ObITh yBEpEHHBIM B ce0e;

caMOperyJIupoBaHus, BKJIFOYAIOLIETO CaMOKOHTPOJIb, yMEHHE NPUHUMATD
OTBETCTBEHHOCTh 32 CBOE IIOBEIEHHUE, CIIOCOOHOCTHh aJalnTHPOBATHCS K OMOIMOHAIBHBIM
W3MEHEHUSIM U TPOSBISATh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKIIIOYAIOIIEH CTpEMJIEHHE K JOCTH)KEHHUIO LEIW U YCIIEXy,
ONITUMU3M, HHUITMATUBHOCTh, YMEHHE JICHCTBOBATH CXO/IS M3 CBOMX BO3MOKHOCTEH;

OMIMATHH, BKIIOYAIOIIEH CIIOCOOHOCTh TIOHUMATh AMOIIMOHAIBHOE COCTOSHUE IPYTHX,
YUUTBIBATh €TO MIPH OCYIIECTBICHUH OOIICHNUS, CITOCOOHOCTh K COUYYBCTBHUIO M COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BHICTPAWBaTh OTHOIICHUS C IPYTHMMHU

JJIOObMH, 38.60TI/ITBCH, MPOABJIATH UHTCPCC U pa3pClIaTh KOH(bHHKTLI.

NPEJMETHBIE PE3YJIbTATHI
K konmy oOyuenust B 10 Kkiacce npeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE JIOJIKHBI

oTpakaTh C(HOPMUPOBAHHOCTH Yy 0OYUAIOLINXCS YMEHU:
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JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTO (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
HAyYHOW KapTUHBI MHpa, B Pa3BUTUH COBPEMEHHOW TEXHUKHU M TEXHOJOTHH, B MPAKTHUECKOMN
JESITeIbHOCTH JIIOJIEH;

YYUTHIBATh TPAHUIBI TMPUMEHEHHUS HW3YYCHHBIX (PU3NYCCKUX MOJENei: MaTepuaibHas
TOYKa, MHEpLHUaJIbHAsA CHUCTeMa OTCUETa, aOCOJIOTHO TBEPIOE TENO, UACAIBbHBIA Tra3, MOJAEIU
CTPOEHHS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUCUHBINA DJIEKTPUUECKHI 3aps] MpU pelIeHUuU
buznyeckux 3a1ay;

pacnio3HaBaTh (PU3NYECCKHE SBICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHUS BELIECTBA M 3JIEKTPOJUHAMHKU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE NPSIMOJMHEWHOE [BHMKEHHE, CBOOOJHOE TaJeHuEe Tell,
IBUKEHHE 10 OKPYXXHOCTH, HHepLus, B3auMmopeictBue Ttei, auddysus, OpoyHOBCKOe
JBUKEHHUE, CTPOCHHUE XKUAKOCTEH M TBEPABIX TeJ, U3MEHEHUE 00bEMa TeJl MpH HarpeBaHUU
(oxJ1aXx/1I€eHNH), TEIJIOBOE PAaBHOBECHUE, UCIIApEHUE, KOHIEHCAUs, IaBJICHHE, KpUCTAILIIM3aIus,
KHUIICHUE, BIAKHOCTh BO3/lyXa, MOBBIIICHHE NABJICHUS ra3a IMpHU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBA3b MEXKIY IapamMeTpaMH COCTOSIHMsI raza B HM30IpOLECCaX, JJIEKTpU3aLus Tell,
B3aUMO/ICVICTBUE 3apsI0B;

ONMCHIBaTh MEXAHUYECKOE JIBM)KEHUE, UCHOJb3ys (U3MUYECKHE BEIUYMHBI: KOOpAUHATA,
MyTh, NEPEMEIIECHUE, CKOPOCTh, YCKOPEHUE, Macca Tejla, CHila, UMIYJbC Tejla, KUHETHYeCcKas
DHEprusi, MOTEHIMAlbHAs DJHEPTus, MexXaHWdeckas paboTa, MeXaHM4YeCKas MOIIHOCTh; IMPHU
ONMCAHWU TPABUIBHO TPAKTOBaTh (DU3MUECKUM CMBICI HCHOJIB3YEMBIX BEIUYMH, HX
0003Ha4YeHMsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIONINE TAHHYIO (PU3NYECKYIO BETUUYUHY
C APYTMMU BEIUYHMHAMU;

ONUCHIBAaTh H3YUYEHHBIE TEIUIOBBIE CBOWCTBA TE€JNI M TEIUIOBBIE SBJICHUS, HUCIOJIb3Ys
¢usnyeckue BEIMYMHBI: JaBlIEHUWE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHEprus
XaOTHUYECKOTO JIBW)KEHUS MOJIEKYJ, CpeIHEKBaJpaTHyHasi CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSISI dHEprusi, padora rasza, Kod(pUIMEHT MOJIE3HOro JEeHCTBUS TEIJIOBOTIO
JBUTATENS; IPU OMUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UUYECKHI CMBICI UCIIOJIb3YEeMbIX BETUYHH,
uX O0O0O3HAYEHUS W EIUHHIIBI, HAXOIUTh (OPMYIBI, CBS3BIBAIOIIME MaHHYI0 (DU3HUECKYIO
BEJIMUMHY C JPYTMMH BETUYHHAM;

ONKCHIBATh M3yUYEHHBIE 3JICKTPUUECKHUE CBOMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(TIportecchl), UCTONb3Ysl (PU3NYECKUE BETUYMHBL AJIEKTPUUYECKHM 3apsil, dJIEKTPUUYECKOE IOJIe,

HaHp}I)I(éHHOCTB nojrsi, MOTCHIHAJI, Pa3HOCTb I[MOTCHIUAJIOB;, IIPpU ONHWCAHWUU TMPABUIIBHO
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TPAaKTOBaTh (PU3MUECKUI CMBICT HCIONB3YEMbIX BEIWYMH, WX OOO3HAUCHHWs W EAUHUIIBI
yKa3bIBaTh ()OPMYJIbl, CBSA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMH BEJIMYUHAMY;

aHAJIM3UPOBaTh (PU3MUYECKHE MPOLECCHl U SIBICHUS, UCHOJb3Ysl (PU3MUECKUE 3aKOHBI U
IPUHLMIIBL 3aKOH BcemupHoro tarorenus, |, |l u Il 3akonsr HploToHa, 3akoH coxpaHeHus
MEXAHUYECKOM SHEPruu, 3aKOH COXPAHEHUsI UMITyJIbCa, IPUHIUI CYNEPIIO3ULIUN CUJI, IIPUHIUIT
paBHOIIPaBUSl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETHYECKYIO TEOPUIO CTPOCHHUS
BEUICCTBA, IAa30BbIE 3aKOHBI, CBSA3b CPEINHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBHYKEHUS
MOJIEKYJI C aOCOJIOTHOM TemIepaTypoil, NEpBbI 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPAaHEHUS
JNIEKTPUYECKOTO 3apsiia, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYIO (DOPMYJIHPOBKY
3aKOHa, €ro MaTeMaTU4ecKoe BhIpaKEHHE U YCIOBUS (FPaHULlbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOMCTB;
pa3auyaTh yCIOBUS UX O€30M1aCHOTO UCIOIb30BaHMUS B IIOBCETHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI IO HCCIICAOBAHUIO (PU3MYECKUX SBICHUH M TPOIECCOB C
UCIOJIb30BAaHUEM INPAMBIX U KOCBEHHBIX HW3MEpEHUH, npu 3ToM  (GOpPMYIHPOBAThH
npobiemy/3ajayy M TUNOTE3y Y4eOHOro OKCHEpUMEHTa, CcoOHpaThb YCTaHOBKY U3
MPEeJI0KEHHOT0 000PYI0BAHUS, TPOBOAUTH OMBIT U (OPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISAITh NPSAMbIE U KOCBEHHBbIE H3MEpPEHMs] (DU3MUECKUX BEJIWYMH, HPU ITOM
BBIOMpPATh ONTHUMAJBHBIM CIIOCOO M3MEPEHUs M HCIOJIb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPELIHOCTEN U3MEPEHU;

UCCJIEIOBaTh 3aBUCUMOCTH MEXIY (U3NYECKUMH BEIMYMHAMU C HCIHOJb30BaHUEM
OpSIMBIX M3MEPEHMH, MPH 3ITOM KOHCTPYHUPOBAaTh YCTaHOBKY, (PUKCHpPOBaTh pE3yJbTaThl
MOJYYEHHOM 3aBUCUMOCTH (PU3MYECKHX BEJIWYHMH B BHJE TaONMIl U IpadUKOB, JIEIaTh BHIBOABI
10 pe3yJIbTaTaM UCCIEI0BAHNUS;

coOuoiaTh INpaBuia O€30MacHOro TpyAa IpU MPOBEIEHUM HCCIEAOBAaHHM B paMKax
y4eOHOIr0 OSKCIEPUMEHTa, Y4eOHO-UCCIENI0BAaTEIbCKOM UM  INPOEKTHOW JAEATENBHOCTU C
MCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPONUCTB U JIaOOpaTOpHOro 000pyA0BaHNUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (PU3MUECKOW MOJENbI0, HCIONb3Ys
¢u3nyeckre 3aKOHbI M MPUHIUIBI, HA OCHOBE aHaJM3a yCIOBHS 337a4l BHIOUPATh (PU3UUECKYIO
MOJI€NIb, BBIACNATh (U3NYECKHE BEIMUYMHBI M (QOpPMYIbI, HEOOXOAMMBbIE Uil €€ pEeLIeHHUS,
IPOBOJIUTH PACUETHI U OLIEHUBATh PEATIbHOCTH MOJIyYEHHOT'O 3HaUeHHs! (PU3MUECKON BEINYHHBI,

pelaTe KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEUYMBYIO LIEMOYKY

paccyXJIeHUI ¢ OMOPOi Ha U3yUSHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHMUS;
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HCIIOJIB30BAaTh IIpU PCIICHHUU y‘-Ie6HBIX 3aga4 COBpPCMCHHBIC I/IH(bOpMaI_[I/IOHHBIe
TEXHOJIOTUHU JUISl TIOHUCKA, CTPYKTYPHPOBAHHS, MHTEPIPETALNH M HPEACTABICHUS Y4EOHOW H
HAyYHO-TIONYJIAPHOM WH(OpManuy, MOTYYEHHOH U3 pa3IMYHBIX HCTOYHHKOB, KPHTHYECKH
aHAJIM3UPOBATH NOTy4aeMyI0 HH(OPMAIHIO;

NPUBOAUTH TPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, 00BSICHEHHE TTPOIIECCOB OKPYIKAIOLIETO MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUECKHE 3HAHUS 10 (HU3UKE B IIOBCEJHEBHOW JKU3HH IS
oOecrnieueHus 6€30MacHOCTH MpU 0OpallleHUH C IPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpaHEHHsI 3J0POBbS U COOIIOIEHHS HOPM SKOJIOTHYECKOT0 TOBEICHUS B OKPY KaloIeil cpere;

paboTaTh B TPYNIIE C BHIIOJIHEHHEM Pa3IMYHBIX COLHAIBHBIX POJIeH, INIAHUPOBATh PabOTy
TPYIIBl, PpAlMOHANIBHO PACHPEACNIATh OOSM3aHHOCTH M IUIAHUPOBATh  JICSATENBHOCTh B
HCCTAHJAPTHBIX CUTyalUAX, aACKBATHO OLICHMUBATL BKJIAJ KaXXAOTO U3 YYACTHHUKOB I'DYIIILI B

peLICHUE paccMaTpUBaEMOil TPOOIICMBI.

K xoniy oOyuenus B 11 kiacce npeaMeTHble pe3ysbTaThl HA 6a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Y O0YyHAIOIINXCSI YMEHUI:

JIEMOHCTPHPOBATh HA TPUMeEpax poiib U MecTo (GU3NKUA B (POPMHUPOBAHUU COBPEMEHHOMN
HAYyYHOW KapTUHBI MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU U TEXHOJOTHH, B MPAKTHUECKOMN
NeSITebHOCTH JII0/IeH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTHUHBI MUDA;

YUUTBHIBaTh TPAHHUIBI TPUMEHEHUS W3YYEHHBIX (U3UYECKUX MOJENeH: TOYEeUHBIN
DIIEKTPUUYECKUI 3apsij, JIyd CBeTa, TOYEUHBIM HCTOYHHMK CBETa, sJACpHAas MOJEIbh aToMa,
HYKJIOHHAsl MOJIeJTb aTOMHOTO si/ipa MU pelieHnH (PU3NIECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKHE SBJIECHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAaHTOBOW (DM3HKH: DJIEKTPUYECKasi MMPOBOJANMOCTD, TEIIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JEWCTBUS TOKA, B3aMMOJCHCTBHE MAarHUTOB, JJIEKTPOMArHUTHAS
WHIYKIUS, JCHCTBHE MAarHUTHOTO TOJIi Ha MPOBOJHUK C TOKOM W JBWKYIIMHCS 3apsi,
3JIEKTPOMArHUTHbBIE KOJIEOAHUS ¥ BOJHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alUs CBeTa, JAUCHEPCUS CBeTa,
dotoanekrpuuecknii 3pdext (PpororddexT), cBeToBOE NaBlieHNEe, BOSHUKHOBEHUE JIMHEHUATOTO
CIIEKTpa aToMa BOJ0pO/ia, ECTECTBEHHAsl U ICKYCCTBEHHAs PalnOaKTUBHOCTD;

OTKCHIBATh M3YYCHHBIE CBOMCTBA BEIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIC, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOJMMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHBIC SBJICHUS (IIPOIECCHI),

UCHONB3Ysl (U3NYECKUE BEIMYMHBL: DJIEKTPUYECKUN 3apsij, CHila TOKa, DJIEKTPHYECKOe
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HaIpPsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOABUKYIIAs CUIIA,
paboTa ToKa, MHAYKLHS MarHUTHOro mojs, cuia Awmmepa, cuwia JlopeHna, MHIYKTUBHOCTb
KaTyIIKH, SHEPTUsl 3JIEKTPUYECKOI0 M MAarHUTHOTO IOJIeH, MEepUuoJ] W 4YacToTa KosieOaHu B
K0JIeOaTeIbHOM KOHTYpE, 3apsil U CHjla TOKAa B IPOIECCEe TAPMOHUYECKHUX AJIEKTPOMArHUTHBIX
Kosie0aHui, (POKYCHOE pacCTOSIHUE M ONTHYECKas CHJIa JIMH3BI, MPU OMHCAHUU MPABUIBHO
TPaKTOBAaTh (PUIUYECKUI CMBICI HCIOJNb3YEMbIX BEIUYMH, UX OOO3HAUCHUS U EIUHUIIBL,
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3MUECKYIO BETUUHMHY C IPYTUMH BeJIMYMHAMU;

ONKCBHIBATh M3YYCHHBIC KBAHTOBBIC SBICHUS W TPOLECCHI, HCIONB3YsS (PHU3UIECKUE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMAarHMUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, SHEPrus U
uMnynsc (OTOHA, MEPHOJ TOJypacmana, SHEPrus CBSI3UM AaTOMHBIX SJ€p, NPU OIMNUCAHUU
MPAaBUJIBHO TPAaKTOBAaTh (U3MYECKUN CMBICI HCIOIB3yeMbIX BEIHYMH, UX OOO3HAYCHHS U
€MHMIIBI, YKa3bIBaTh (POPMYJIbl, CBSI3bIBAIOLIME JAaHHYIO (PU3MUECKYIO BEIMUUHY C JIPYTUMU
BEJIMYMHAMU, BBIYUCIIATH 3HAU€HUE (PU3NYECKON BEITUUMHBI;

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl U SIBICHUS, UCHONB3YS (U3NYECKUE 3aKOHBI U
OPUHLIMIBL 3akoH OMa, 3aKOHBI TIOCIENOBAaTENbHOIO M MAPAJIENBHOIO  COCIMHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHua, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKIIMH, 3aKOH
NPSIMOJIMHEHMHOTO pacHpOCTPaHEHUsI CBETA, 3aKOHBbl OTPAKEHUSI CBETA, 3aKOHBI MPEIOMIICHUS
CBETa, ypaBHeHMe OMHHIITeHHa Ui (oTodddeKTa, 3aKOH COXpAaHEHHs] SHEPruH, 3aKOH
COXPAaHEHHs HMIIYJIbCA, 3AaKOH COXPAHEHMsI DSJEKTPUYECKOro 3apsfa, 3aKOH COXpPaHEHUs
MaccoBOI'0 4YMciia, MOCTyJaTel bopa, 3aKOH paJMOakTUBHOrO pacmnajaa, IpU ITOM pa3inyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BbIPaXEHHE W YCIOBMS (TpaHUIBI,
00JacTv) IPUMEHUMOCTH,

OIpPEACIIATh HAIpaBJICHUE BEKTOPA MHAYKIUU MarHUTHOTO IOJS MPOBOJAHHMKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenna;

CTPOUTH U OIUCHIBATH N300pakeHHe, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKOM JIMH301;

BBITMOJHATh JKCIIEPUMEHTHI MO HCCIIEOBAHUIO (PU3UYECKUX SBJICHUM W IPOLECCOB C
UCTOJIb30BAaHUEM TPSMBIX W KOCBEHHBIX HW3MEpEHWil: mnpu d3ToM  (GOpPMYIHPOBATH
npobnemy/3ajayy M TUNOTE3y Y4eOHOro OKCHEpUMEHTa, CcoOHpaTh YCTaHOBKY U3
MPEeJI0KEHHOTO0 000PYI0BaHUS, TPOBOAUTH ONBIT M (POPMYIHUPOBATH BHIBO/IBI;

OCYHIECTBIISITh MPSAMbIE U KOCBEHHBbIE H3MEpPEeHMs] (DU3MUECKUX BEJIWYHH, HPU ITOM
BBIOMpPATh ONTHUMAJBHBIM CIIOCOO W3MEPEHUs M HCIOJb30BATh HM3BECTHBIE METOABI OLEHKHU

MOTPELIHOCTEN U3MEPEHUN;
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uccjaca10BaTh 3aBUCUMOCTHU (bI/ISI/I‘IeCKI/IX BCJIMYHUH C UCIIOJIb30BAHUECM IPAMBIX I/I3MepeHI/II713
IpU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (DMKCHPOBATH PE3yJbTAaThl MOJYYEHHON 3aBUCHUMOCTH
busznyecKkux BENWYMH B BHAE TaOMUIl M TrpauUKOB, JeiaTb BBIBOABI IO pe3yJbTaTaM
UCCIIEIOBAHMSI;

coOmoaTh mpaBmia 0€30MacHOro TpPyAa NpU TPOBEICHHHM HCCIEAOBAaHUN B paMKax
y4eOHOr0 SKCIIEPUMEHTa, Yy4eOHO-UCCIIENOBATENIbCKOM M  TMPOEKTHOW JESATENbHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONUCTB U JIaOOpaTOPHOro 000pyAOBaHNUS;

pemiath pacu€THBIC 3aJaud C SBHO 3aJIaHHOW (PU3MUYECKOW MOJIEIbIO, HCIOIb3YS
(du3nYecKue 3aKOHbI U MIPUHIMIIBI, HA OCHOBE aHaIN3a YCIOBHUS 33J1a4l BHIOUPATh (PU3HUECKYIO
MOJieJIb, BBIACHATh (PU3NYECKUE BEIMUMHBI M (QOPMYJbI, HEOOXOIWMbIe s e€ pelieHus,
MIPOBOAMTDH PACU€Thl U OLICHUBATH PEAIbHOCTD MOJIYYEHHOTO 3HAaYeHUs (PU3NUECKON BETHMUNHBI,

peiiaTh KAa4Y€CTBCHHBLIC 3aJadu: BLBICTpAaWBATb JIOTHUYCCKHU HCIPOTUBOPCUHUBYIO LCIIOUYKY
paccy>XJIeHHI ¢ OMOpo Ha U3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UYECKHUE SIBJICHUS,

UCIONBb30BAaTh MPU  pPELICHHMH Y4YeOHBIX 3a7ad COBpPEMEHHbIE HWH(OPMAaIMOHHBIE
TEXHOJOTHH JUIsl TOMCKA, CTPYKTYPHPOBAHUS, MHTEPHPETAIMN U TPEICTaBICHUS Y4eOHOU u
HAy4YHO-TIOMYJIAPHON HWHGOpPMAINK, TOJYYEHHONW U3 Ppa3IMYHBIX HCTOYHHMKOB, KPUTHYECKHU
aHAJIM3UPOBATH MOJIYyYaeMylo HH(pOpMaIHIo;

OOBSCHSATH IPUHIIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyiaTh
yCIIOBUS UX 0€30MaCHOT0 UCTIOIB30BAaHUS B TIOBCETHEBHOM KU3HH,

IPUBOJUTH NMPUMEPHI BKJIa/a POCCUICKUX U 3apyO€KHBIX yUEHBIX-(DM3UKOB B pa3BUTHE
HayKd, B 00BSICHEHUE TIPOIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHH;

UCIIONIb30BAaTh TEOPETHUECKHE 3HAHUS MO0 (U3UKE B TOBCEAHEBHOW IKU3HU IS
obecrnieueHns 0€30MacHOCTH MpU 00pallleHnuH C MPUOOPAMH U TEXHHYECKUMHU yCTPOUCTBAMU, IS
COXPaHEHHUS 3/10POBbS U COOIIOIEHUS HOPM IKOJIOTHYECKOTO TOBEJCHHS B OKpY Kalollel cpeie;

paboTaTh B IpYMIIE C BHIIOJHEHUEM Pa3IMYHbIX COLMANBHBIX POJIEH, INIaHUPOBATh PaboTy
IpyNObl, palUOHAJIbHO pacHpeneNsTh OOS3aHHOCTH U IUIAHUPOBATh JEATENBHOCTH B
HECTAaHJAPTHBIX CUTYAlUsX, aJ€KBAaTHO OLIEHUBATh BKJIAJ KaXKJIOTO U3 YYaCTHUKOB I'PYIIbI B

pemicHuc paCCManHBaCMOﬁ HpOGJ’IeMLL
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TEMATHYECKOE INTAHUPOBAHMUE
10 KUIACC

KoaudecTBO 9acoB

HaumeHoBaHue pa3aesioB U TeM JJyieKTpOHHbIE (HU(POBbIE)
Ne i/ KonTpoabHbie
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI
pecypcbl
Paznen 1. OU3UKA U METOAbI HAYYHOTI'O IIO3HAHUA
bubnunoreka LIOK
1.1 ®du3uKa U METOJIbl HAYYHOTO MMO3HAHUS 2 https://m.edsoo.ru/7fALbf72
Hroro no pazneny 2
Pazgena 2.MEXAHUKA
bubnunoreka LIOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6nmorexa LIOK
. 1
22 Aumamika ! https://m.edsoo.ru/7f41bf72
bu6nmorexa LIOK
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pa3znen 3.MOJIEKYJIAPHAS ®U3UKA U TEPMOJAUHAMHUKA
OCHOBBI MOJIEKYJIAPHO-KMHETUUECKOM bubmuoreka [JOK
3.1 9
TEOpUHU https://m.edsoo.ru/7f41bf72
but6mmorekxa [IOK
3.2 10 1
OCHOBEI TEPMOAHHAMIKIL https://m.edso00.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 5 bu6muoreka [JOK
' @da30BbIe NEPEXOBI https://m.edso0.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
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Hroro mo pazaeny 24
Paznen 4.9JIEKTPOAUHAMUKA
bub6nmmoreka [IOK

1 neTpocTaitia 10 https://m.eds00.ru/7f41bf72
4.9 [TocTosHHBIN 251eKTpUYECKUi TOK. TOKH B 12 bubnmnoreka HOK

' Pa3IMYHBIX Cpeiax https://m.edsoo.ru/7f41bf72

Utoro no pazneny 22

PeszepBHoe Bpemst 2

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC
KoauuecTBo yacoB
Ne HaumeHoBaHue pa3aesioB U TeM DJieKTpoHHbIE (I (PPOBBIE)
KonTposbHbie
n/n MPOrpamMmmbl Bceero o0pa3oBaTe/ibHbIE
padoThbI
pecypchbl
Paznen 1.2JIEKTPOJIUHAMUKA
11 MarsuTtHoeroze. 11 1 bu6mmoreka [IOK
' DIIeKTpOMarHUTHASUH T KU https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2.KOJIEBAHUS U BOJIHbI
51 MexaHu4ecKue u 9 bubmuoreka [JOK
' 3JICKTPOMAarHUTHBICKOJICOaHUS https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.2 M 5 1
€XaHUYECKHUE U DJICKTPOMATHUTHBIEBOHBI htts://m.edsoo.ru/7fA1c97c
bu6mmoreka [JOK
2.3 10
Onrika https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Pasznea 3.0CHOBBI CIIETIUAJIBHOM TEOPUY OTHOCHUTEJBLHOCTH

OcHOBBICTIEIMATTBHONTEOPUUOTHOCUTEIBHOCT bubnuoteka [JOK
3.1 4 1
" https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Paznen 4 KBAHTOBAS ®PU3UKA
4.1 DJIeMEHTHIKBAaHTOBOMONITUKHI 6 bubmmorexa [OK

https://m.edsoo.ru/7f41c97c
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bu6mmoreka [IOK
42 Crpocnneatoma 4 https://m.eds00.ru/7f41c97c
bu6mmoreka [IOK
4, A
3 TOMHOCAIPO > https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 15

Pa3nea S.OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJIeMEHTHIACTPOHOMHH U aCTPOPUZNKH 7 ngs?;lr?::;;gg}; £41097c
Hroro no pazneny 7
Pazgen 6.OBOBIIAIOILIEE IIOBTOPEHUE

61 OSodmaoueenosroperne ‘ psmetsoosuntelsr
Hroro no pazneny 4
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

10 KJIACC
KosnuyectBo yacos DJIeKTPOHHBIE
Ne Tema ypoka Konrtpoabusie  Iudposrbie o6pasoBareibHble
n/n Bcero
padoThbI pecypchl
1 dusitka — Hayka o MpHpoze. Hay HbIe MeToE! 1 bu6muoreka LIOK https://m.edsoo.ru/ff0c32e2
IIO3HAHUS OKPY’KAIOIIEro Mupa
Posb 1 MecTo ¢u3nku B GOpMHPOBAHUT
2 COBPEMEHHOI HAyYHOI KapTHUHBI MUpA, B 1 bubnmnoreka L{OK https://m.edsoo.ru/ff0c33e6
NPaKTUYECKOH 1eATEIbHOCTH JIF0ACH
Mexanunueckoe nBuxkeHue. OTHOCUTEIbHOCTD
3 MexaHu4ecKoro ABmxkeHus. [lepemernienue, 1 bubnunoteka LIOK https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHE
PaBHOMEpHOE IPAMOIIMHENHOE IBUKEHUE 1 bu6mumoreka LIOK https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOETIPAMOIMHENHOEIBUKEHHE bubnmnorexa LHOK https://m.edsoo.ru/ff0c372e
6 CBoboxnoe naxerke. Yckoperue croboatoro 1 bu6mmoteka IIOK https://m.edsoo.ru/ff0c39cc
naieHus
7 KpHBOHHHeHHVOG ABIDKEHHe. JBuKetie 1 bubnuoreka ITOK https://m.edsoo.ru/ffOc3ada
MaTepHaIbHON TOUKH 10 OKPYKHOCTH
[Tpunuun otHocuTenbHOCTH ["anuies.
8 WuepunanbHble CUCTEMBI OTCYETA. 1 bu6mmoreka L{OK https://m.edsoo.ru/ff0c3be8
[IepsriitzakonHbroTOHA
Macca tena. Cuna. [IpuHnun cynepno3nnnn
9 cuit. Bropoii 3akon HeroToHa /i1 MaTepuanbHOM 1 bu6muoreka [{OK https://m.edsoo.ru/ff0c3be8

TOYKHN



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
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11
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Tpetuii 3akoH HeroTOHA 1719 MaTepraIbHbIX
TOUEK

3aKoH BCEMHUPHOI'O TATOTCHUA. Cuita TSHKeCTH.
HCpBaﬂKOCMI/I‘IeCKaHCKOpOCTB

bu6mmoteka LIOK https://m.edsoo.ru/ff0c3be8

bu6nmmoteka LIOK https://m.edsoo.ru/ff0c3d00

12

13

14

Cuna ynpyroctu. 3akoH I'yka. Bec tena

Cwia tpenust. Koaddunuent rpenus. Cuiia
COIIPOTHBIICHUS MPH JIBUKCHUH TEJa B
YKHUJIKOCTH WJIH Ta3e

IToctynarenbHOE M BpalaTeIbHOE IBUKEHUE
a0COJIIOTHO TBEPOTO Tesia. MOMEHT CHIIBI.
[nedo cunbl. Y cioBHST paBHOBECHS TBEPIOTO
tena. KonTposabHas padora

bubnuoreka ITOK https://m.edsoo.ru/ffOc3el8

bubmuoreka IIOK https://m.edsoo.ru/ffOc3f76

bubnuoreka IIOK https://m.edsoo.ru/ffOc41a6

15

HNMnynec MaTepuabHOW TOUYKH, CUCTEMBI
MaTepuaibHbIX TOUeK. IMIynbc cuibl. 3aKOH
COXpaHEHUs UMITYJIbCa. PeakTUBHOEC IBHKECHUE

bubnuoreka [TOK https://m.edsoo.ru/ff0c43d6

16

Pabota u moutHOCTh cuiibl. Kunetnueckas
SHEPIUsl MATEPUAIIbLHON TOUYKH.
TeopemMaoON3MEHEHUNKUHETUYECKOW SHEPTUI

bu6mmoteka 11OK https://m.edsoo.ru/ff0c4502

17

18

19

[TorenuuanbHas sHeprus. [loreHnuanbpHas
SHEPrHs YyIpyro 1ehOpMUPOBAHHON MPYKUHBI.
[MoTeHNMaNTBEHAIIHEPTUATEIIABOTHM3UTIOBEPXHOCT
n3eMIIi

[loTeHuManbHbple 1 HEMOTEHIUAIBHBIE CHUJIBL.
CBs13b pabOTHI HEMTOTEHIIMATIBHBIX CHII C
M3MEHEHHUEM MEXaHUYEeCKOM SHEPTUU CUCTEMBbI
Tel. 3aKOHCOXpaHEHUSIMEXaHUYECKOM SHeprun

JlaGopatopHas pabota «MccnenoBanue cBsizu

bu6mmoTteka IIOK https://m.edsoo.ru/ff0c461a

bubmuoreka ITOK https://m.edsoo.ru/ffOc478c



https://m.edsoo.ru/ff0c3be8
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paboThI CHIIBI C U3MEHEHHEM MEXaHUUECKON
SHEPruu Tella Ha MPUMEPE PACTKEHUS
PE3UHOBOTO KTy Ta

KonTpoasnas padora o teme «Kunemaruka.

20 bu6mmoteka LIOK https://m.edsoo.ru/ff0c4b74
Jlunamuka. 3aKOHBI COXpaHEHMsI B MEXaHUKE»
OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-

21 KMHETUYECKOW Teopuu. bpoyHOBCKOEBUKEHHE. bubmmoreka LIOK https://m.edsoo.ru/ffOc4dc2
Tppysms
Xapakrep ABUKECHUS U B3aUMOJICHCTBUS YaCTHUIL

22 BerecTBa. MoJIeIn CTPOCHUS Ta30B, KUIAKOCTEH
Y TBEPIBIX TENI

93 Macca monexyi. KonmuectBo BenecTsa.
ITocrosinHas ABoragpo

24 TermmoBoe paBHOBecue. TemnepaTtypa u e€
n3Mmepenue. [lkanaremneparypllenscus

o5 Vacamieiiiras & MKT. Ocrosrioe ypasiierite Bu6morexa LIOK hitps://m.edsoo.ru/ff0cafde
MKT
AOGcomoTHas TeMIepatypa Kak Mepa cpeHei

26 KMHETUYECKOW DHEPIUM JIBUKECHHS MOJIEKYIL. bubmuoteka L{OK https://m.edsoo.ru/ffoc511e
VYpaBaenneMenneneesa-Kianeiipona

27 3akon/laneToHa. ['a30BBIC3aKOHBI
JlaGopaTtopHas pabora «HMcciaenoBanue

28 3aBHCUMOCTH MEXITy IapaMeTpaMH COCTOSHHS
pa3peKeHHOT0 Ta3ay

29 Hsonporecchl B njeatkHoM rase i ix bubmuoteka L{OK https://m.edsoo.ru/ffoc570e
rpaduyeckoe npeacTaBIeHNue

30 BryTpeHHss SHeprus TEpMOAUHAMUYECKOU bu6mumoreka LIOK https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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CHCTEMBI U CITIOCOOBI €€ M3MEHEHU.
KonngecTBOTENIOTH B pa60Ta.

BHyTpeHHASAHEPrUA0AHOATOMHOT OU1€ATIbHOTOT

asa

31 Buapiternonepenaun bu6mmoteka LIOK https://m.edsoo.ru/ff0c5¢36
VY nenpHas TENI0EMKOCTh BELIECTBA.

32 KonunuecTBo TennoTel npu Temionepeaaye. bubmmoteka L{OK https://m.edsoo.ru/ff0c5¢c36
AnrabaTHbIHIIpOIIECC

33 |IcpBBIi 3AKOH TCPMOMHAMUKIL 1 Ero Bu6maorexa LIOK https://m.edsoo.ru/ffoc5efc
IPUMEHEHHE K U30IPOoIIeccaM

34 Heobpatimocts npoueccos b npupoze. Bropoit bub6nuoteka LIOK https://m.edsoo.ru/ff0c6230
3aKOH TEPMOJUHAMUKHU

35 [punnun nevicteus u KIIJ[ TennoBoit MammHel bu6mmoteka L{OK https://m.edsoo.ru/ff0c600a

36 Huxn Kapro u ero KITJI

37 OKOJOTNYeCKUENPOOIEMBITEIIIIOIHEPTETUKI

38 Obobwarouutit ypox «Moneiyapuaz pusiica bu6mmoteka L{OK https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOTTHAMUKIDY
KonTpoubHnasi padora 1o teme

39 «MonexynspHas ¢puznka. OCHOBBI bubmuoteka L{OK https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI

40 Eii iziif“a‘me u komzencanus. Henapere Bubmuorexa L{OK https://m.edsoo.ru/ff0c63b6

gp ~ /\OCOmOTHAS M OTHOCHTENBHAS BIAXKHOCT Bu6miorexa [JOK https://m.edsoo.ru/f0c64d8
Bo3yxa. Hacelimennsliinap
Tsépnoe teno. Kpucrammmueckue u amopdHsie

42 Tena. AHU30TPONUS CBOMCTB KPUCTAJJIOB. bu6muoteka L{OK https://m.edsoo.ru/ffOc65f0

X{I/II[KI/IC KpHUCTaJJIbI. COBpeMeHHBIeMaTCpI/IaHLI



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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[InaBnenne n KpucTaJuiu3anusi. YI[CJ'IBHaSI

43 bu6nmoteka LIOK https://m.edsoo.ru/ff0c6708
TeruioTa miasiaeHus. CyOnumanus

44 YpaBHeHHETEIIIOBOTOOAIaHC A bubnuoreka [{OK https://m.edsoo.ru/ff0c6820

g5~ OUeKTPUSALI Tel. neKTpuieciuii sapsi. Jlea BuGnnorexa LIOK https://m.edsoo.ru/ffoc6bee
BUJA DJIEKTPUUYECKUX 3apsI0B

46 HpOBOAHHKIL, AHOTEKTPHKH H NOTYIPOBOAHHKH. bubnmnoreka LHOK https://m.edsoo.ru/ffOc6bcc
3aKOH COXpaHEeHHsI SJIEKTPUUECKOTO 3apsiia

47 ~ Boamvonclictaiie sapsor. 3akom Kysota. BuGnnorexa LIOK https://m.edsoo.ru/ff0c6cea
To4euyHbIi STEKTPUIESCKUAN 3apsiT
Hanpsoxk€HHOCTD 3IIEKTPHYECKOTO TIOJISL.

48 [IpuHnMn cyneprno3unuu 31eKTPUUECKUX MOJEH. bu6mmoteka LIOK https://m.edsoo.ru/ffOc6df2
JInHnnHANpsKEHHOCTH

49 Pabora ciut S1ICKTpOCTATHHECKOrO O, bubnmnoreka LHOK https://m.edsoo.ru/ffOc6f00
ITorennuan. Pa3HOCTBIIOTEHIINAIOB
[IpoBOTHUKY ¥ TUDTIEKTPUKH B

50 3JIEKTPOCTATHYECKOM IIOJIE. bubnmnoreka [{OK https://m.edsoo.ru/ff0c7018
JanexTpudeckasnpoHUIIaeMOCTh

o1 OnektpoéMkocTs. Konnencatop bubnmnorexa LHOK https://m.edsoo.ru/ff0c7126

52 IICKTPOEMKOCTS ILIOCKOTO KOHACHCATOPa. bubnmnoreka L{OK https://m.edsoo.ru/ff0c72c0
DOHeprus 3apsKEHHOT0 KOHAEHCaTopa

53 JlabopaTtopHast pabota "M3mepenue
IIEKTPOEMKOCTH KOHZAEHcaTopa"
[TpuHIUMIT NENCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMMPOBAJILHOTO arapara,

54 CTPYWHOTIO IIPUHTEPA.

DNeKTpoCcTaTHYECKasI3aInTa.
3a3eMJIeHUEIEKTPOIIPUOOPOB



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

55

56

57
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DJIEKTPUUYECKUI TOK, YCIOBUSA €0
cymiectBoBanus. [loctosHHbIN TOK. Cuila TOKa.
Hamnpsokenne. ConpoTuBieHue.
3akonOMaIsTydyacTKalenu

[TocnenoBarenbHOE, TApAILICIEHOE, CMEIIIAHHOE
COCIMHEHUE TPOBOHUKOB.
JlaGopaTopHasipaboTa
«/3yueHnecMenmanHOrOCOSMHCHUSIPE3UCTOPOB
»

PaboTa 1 MOIIIHOCTB AJIEKTPHUIECKOTO TOKA.
3akon/lxoyins-Jlenua

bu6nmoteka IIOK https://m.edsoo.ru/ff0c74f0

bubnuoreka I{OK https://m.edsoo.ru/ffOc7838

58

59

3akoH OMa a1 OJIHOM (3aMKHYTOI)
aJIeKTprUecKoii 1enu. KopoTkoe 3aMbIkaHUe.
JlaboparopHas pabota «M3mepenue D/1C
UCTOYHHKA TOKA U €r0 BHYTPEHHET 0
COIIPOTHUBIICHUS»

OneKTpOHHAs TPOBOAUMOCTb TBEPIBIX
METAJIJIOB. 3aBUCUMOCTB CONPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepxnpoBOIUMOCTb

bubnuoreka IIOK https://m.edsoo.ru/ffOc7ae0

60

DnexkTpuueckuil Tok B Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITy4YKOB

61

62

[MomynpoBoAHUKH, UX COOCTBEHHAS U
puUMecHast MpoBoAUMOCTh. CBoicTBap—N-
nepexoza. [lomynpoBogHUKOBBIETTPHOOPHI
DJIEKTPUUYECKHI TOK B pacTBOpaxX U pacruiaBax

SJICKTPOJIUTOB.
SJICI(TpOJ'II/ITI/I‘-ICCKaﬂI[I/ICCOLII/IaLII/IH. 3J'IeKTpOJ'II/13

bubnuotexa [{OK https://m.edsoo.ru/ffOc84ae

bubmuoreka ITOK https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
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DJIEKTpUUYECKUH TOK B razax. CaMmoCTOSITeIbHbIN

63 1 HECaMOCTOSTENIbHBIN pa3psa. MoaHusl. 1 bubnuoreka [TOK https://m.edsoo.ru/ffOc84ae
[Inazma
DJIeKTpUYeCcKre MPUOOPHI U YCTPOHCTBA U MX

64 MPaKTUYECKOE TPUMEHEHHE. 1 bubnuoreka I{OK https://m.edsoo.ru/ffOc86fc
[TpaBunaTeXHUKHOE30IMaCHOCTH

65 O0600mAIMURYPOK «IINEKTPOTUHAMUKA 1 bubnmoreka [{OK https://m.edsoo.ru/ff0c88be
KonTpoasHnas pabdora o teme

66 «OnexTtpoctatuka. [10CTOSHHBIN 31eKTpUYECKUI 1 bu6mmoteka L{OK https://m.edsoo.ru/ffOc8a8a
TOK. TOKH B pa3IMUHBIX Cpeaax»»

67 Pesepeiibiit ypox. Konrpoabitast pabora no 1 bubnmnoreka LHOK https://m.edsoo.ru/ff0c8c56
TeMme "DNeKTpoauHaMHuKa"

6g | cocPBitblil ypoi. OGo0maiomuii ypoico remamt Bubnmorexa LIOK https://m.edsoo.ru/ffocsfee
10 xnacca

OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
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11 KUIIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne Mudposbie
Tema ypoka KoHTpoJbHbIe bp
n/n Bcero Oo0pa3oBaTteibHbIEe
padoThI
pecypchl
ITocTosiHHBIE MArHUTHI U X B3aUMOJICUCTBHUE.
1 MaruauTHoe nosie. BekTop MarHuTHOM 1 bubmorexa LHOK
) p N https://m.edsoo.ru/ff0c9778
UHAYKIUY. JINHUY MarHUTHON MHITyKIIUU
MarnuTtHO€ 1oJie TPOBOJHUKA ¢ TOKOM. OTBIT
2 Opcrena. BzanmoeiicTBre MPOBOJHUKOB C 1 bubmmorexa [JOK
P ' P https://m.edsoo.ru/ffoc98fe
TOKOM
3 JlaboparopHas pabota «3yueHre MarHUTHOTO 1 bubnnoreka [JOK
TIOJIS1 KATYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBrEe MarHUTHOTO TIOJISl HA TIPOBOJIHUK C
4 tokoM. Cuna Amnepa. JlabopatopHas pabora 1 bubnuotexa [JOK
«HccnenoBanue neMcTBUS IIOCTOSHHOTIO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy C TOKOM
JlelicTBME MArHUTHOTO TOJISL HA IBUKYILYIOCS
5 3apspkeHuyro yactuily. Cuita Jlopenra. Pabora 1 bubmmorexa [TOK
P Y Y P ' https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna
OnekTpoMarauTHas HHAyKIuA. [loTokBekTopa
6 MarHuTHOM uHAYKIMU. DJC unayKuu. 3aKkoH 1
3JIEKTPOMArHUTHON MHAYKIMK Papanes
7 JlaGopartophas pabota «MccnenoBanue 1 bubnuorexa [IOK
SIBJICHUS 3JIEKTPOMArHUTHOM MHTYKIIUW https://m.edsoo.ru/ff0cal50
8 HNunyxTuBHOCTS. SIBIEHNE CAMOMHIYKIIVH. 1 bubnuorexa [IOK



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
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OJIC caMOMHAYKIIUUA. DHEPTUSI MAaTHUTHOTO
MOJIsL KATYIIKH C TOKOM.
DIeKTPOMarHUTHOECTIONE

TexHuyeckue ycTpoHcTBa U UX TPUMEHEHUE!
MOCTOSTHHBIE MArHUTBHI, SJIEKTPOMArHUTHI,

https://m.edsoo.ru/ff0ca600

o AIEKTPOABUTATENb, YCKOPUTEIH 3IE€MEHTAPHBIX
YacTUll, UHAYKIIMOHHAS MeYb

10 Ob6o06uaromuit ypok «MarautHoe mnoe. bubnnorexa [HOK
DJIEKTPOMAarHuTHasE UHIY KLU https://m.edsoo.ru/ffOcab82

1 KonTtponpsHast pabora o Teme «MarHuTHOE bubnuoreka [IOK
noJie. DJIEKTPOMarHUTHASIUH LY KIS https://m.edsoo.ru/ffOcad58
CBoOOIHBIE MEXaHHUECKHE KOJIeOaHusl.

12 ["apMonnueckue KoeOanus. Y paBHEHHE bubmuorexa [JOK
rapMoHHuYecKux kosebanuit. [IpeBpaienne https://m.edsoo.ru/ff0caf06
SHEPTUU
JlaGopatopHas pabota «MccnenoBanue

13 3aBUCHMOCTH Tepr0o/ia MaJbIX KojeOaHui rpy3a
Ha HUTH OT JUIMHBI HUTH U MACChI Tpy3a»

Koneb6arenbHblit koHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHUs B U€aIbHOM

14 K0JIeOaTeIbHOM KOHTYE. Bubnuorexa LIOK

https://m.edsoo.ru/ff0cb820
AHAJIOTUAMEKTYMEXaHUYECKUMU U
AIIEKTPOMAarHUTHBIMUKOJIEOaHUSIMU

15 ®opmyna TomcoHa. 3aKOH COXpaHEHHUS bubnnoreka [JOK
SHEPIUU B HJICATLHOM KOJIeOATeIbHOM KOHTYpe https://m.edsoo.ru/ff0cb9c4
[IpencraBieHne o 3aTyXarOMUX KOJICOAHHSIX.

16 Briay)neHHBIE MEXaHUYECKHE KOJICOaHNS. bubnnorexa [IOK

Pesonanc.

https://m.edsoo.ru/ffOcbb86



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
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BBIHY)KIICHHBICBJ'IeKTpOMaFHI/ITHLICKOJ'Ie6aHI/I5[

[lepemennslii Tok. CHHYCOUIAIbHBIN
MepEMEHHBIN TOK. MOITHOCTh MEPEMEHHOTO

bubmuorexa [JOK

17 TOKa. AMIUTUTYTHOE U JEHCTBYIOIIEE 3HAUCHUE https://m.edsoo.ru/ffOchd34
CHJIBI TOKA U HaNpsKEHUS
18 Tpanchopmarop. [IpousBoacTso, nepenava u
OTpeOJIEHUE 3IIEKTPUUECKON SHEPTUU
VYCTpoiicTBO U IPAaKTHYECKOE IPUMEHEHUE
19 AJIEKTPUYECKOT0 3BOHKA, FEHEpaTopa bubmmorexa LOK
. https://m.edsoo.ru/ff0cc324
NIEPEMEHHOT0 TOKa, IMHUN AJIeKTponepeaay
DKOJIOrHYecKre PUCKH IIPU IPOU3BOJICTBE
20 anekTposHeprun. KynbTypa ucnosnb30BaHus
3JIEKTPOIHEPIUU B TIOBCEIHEBHOM KHU3HU
MexaHuueckre BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuon. CkopocTthb bubnnoreka [JOK
pacpocTpaHeHus U JUIMHA BOJIHBIL. https://m.edsoo.ru/ff0cca54
[Toriepeuynsie ¥ MPOAOIBLHBIEBOJIHBI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH 3BYyKa. bubnuotexa [JOK
Bricoratona. TemOp3Byka https://m.edsoo.ru/ffOcccOc
93 ONEeKTpOMarHUTHbBIE BOJIHBI, UX CBOMCTBA U bubnuorexa [IOK
ckopocTh. [lIkanasmekTpoMarHuTHBIXBOJIH https://m.edsoo.ru/ff0ccfe0
24 [TpuHIMTBI PAAMOCBA3U U TEJIEBUICHUS.
PasButue cpencts cBs3u. Pagnonokarnus
bu6mmorexa [IOK
25 KonTpoabsHnasi padora «Konebanus u BOJIHBD) https://m.edsoo.ru/Ff0cc6T8
26 [IpsamonnHENHOE pacCIpOCTPaHEHHE CBETA B bubnuotexa [JOK

OJHOPOJHOM cpene. ToueuHblii HCTOUHUK

https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
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cBera. Jlyu cBera

97 OtpakeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA. bubnmoreka [JOK
[TocTpoenune n300pakeHHi B TUIOCKOM 3€pKajie https://m.edsoo.ru/ffOcd4e0
[Ipenomiienue ceera. IlonHoe BHyTpeHHEe

28 oTpaxkenue. [IpeaenbHbIil yroa noaHoro bubmmorexa [JOK

https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAXKECHUS

29 JlaGopaTtopHas pabora «M3mepeHue rmokazareis bubnnoreka [JOK
MPEJIOMIJICHUS CTEKJIIa» https://m.edsoo.ru/ff0cd67a

30 JIunzsl. [locTpoenune n3o00pakeHuii B JIMH3E. bubnuorexa [JOK
®opMmyJia TOHKOH JINH3BL. Y BEINYCHHUE JTMH3BI https://m.edsoo.ru/ffOcddle

31 JlabopaTtopHas pabota «MccinenoBanue CBOMCTB
M300paKCHUM B JIMH3AX)

Hucnepcus cBeta. CloKHBIN cocTaB 6€710ro

32 cera. L[Ber. JlabopaTopHas pabora
«HaObnronenue qucrnepcuu cBETa»

33 Wntepdepennus ceta. Audpakus cera. bubnnoreka [JOK
JudpakumonHas pemeérka https://m.edsoo.ru/ffOced22

34 [Tonepeunocts cBeTOBBIX BOJH. [lonspuzanus bubnuorexa [IOK
cBeTa https://m.edsoo.ru/ffOcf02e

35 OnTuueckue npuOOPsI M YCTPOUCTBA U yCIOBHUS
ux 6€3011acCHOr0 MPUMEHEHUS
['paHuUIBI MPUMEHUMOCTH KIACCUUYECKOM

36 MexaHukH. [TocTynaTel cienuansHON Teopun bubmmorexa LIOK

https://m.edsoo.ru/ffOcf862
OTHOCHUTEJIBHOCTH

37 OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. bubnuotexa [JOK
3ameyieHne BpEeMEHH U COKpaIleHUE JJTUHBI https://m.edsoo.ru/ffOcfa42

38 DHeprus ¥ UMNYJIbC PEISITUBUCTCKON YaCTHIIBI. bubnuorexa [IOK



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
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CBs13b MaccChl C SHEPTUEH U UMITYJTECOM.
DHEPrUsnoKos

https://m.edsoo.ru/ffOcfc68

39 Kontpoabnas padora «Ontuka. OCHOBBI bubnmoreka [JOK
CIIeIMaIbHON TEOPUH OTHOCUTEIILHOCTH https://m.edsoo.ru/ffOcf6f0

40 ®otounbl. opmyna [1nanka. DHeprus u bubnnoreka [HOK
UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6

41 OtkpsiTHE U HccaenoBanue porodddexra. bubnnoreka [JOK
Omnbithl A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akoHbl porodddekra. YpaBHeHUE DHHIITCIHHA

42 151 porodddekra. «KpacHasrpanumay» bubmorexa LHOK
A P BP paru https://m.edsoo.ru/ff0d015e
doTtoapdekra

43 Hasnenue ceera. Onbrtel [1. H. JIeOenera. bubnuorexa [JOK
XUMHYECKOEIeUCTBUECBETA https://m.edsoo.ru/ff0d04a6
TexHuyeckue ycTporuCcTBa U MPAKTUYECKOE

44 npUMeHeHue: (OToINEeMEHT, GOTOAATUHK,

COJIHEUHas OaTapesi, CBETOIUO/

45 Pemenue 3aga4 mo reme « 3JE€MEHTBI bu6mmoreka [IOK
KBAHTOBOW ONTHUKW https://m.edso0.ru/ff0d0302
Mogens atoma Tomcona. OnbiTel Pesepdopna

46 0 PACCESIHHUIO 0-9aCcTH o bubmorexa HOK

P t https://m.edsoo.ru/ff0d091a
[TnanerapHasiMoenpaTromMa
bu6mmorexa [IOK
47 IT b
OCTyHaTRIbOpa https://m.edsoo.ru/ff0dOafa
N3nydenue u noryioneHrne GOTOHOB PHU
48 e zxo e aToma C onj{oro (bOBHSI BHGpFI/II/I Ha bubmorexa HOK
p UH a yp p https://m.edsoo.ru/ff0d0afa
Ipyroi. BuaeicriekTpoB
49 BonHoBbie cBoiicTBavacTuil. Bonusl ne bpoitns. bu6mmorexa [IOK



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
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KopmyckyisipHO-BOJIHOBOM Tyain3M.
CrioHTaHHOE U BBIHYKJIEHHOE U3ITyuYeHHUE

OTtkpseITHE PaTNOAKTUBHOCTU. OTBITHI
Pesepdopaa no onpeneneHuio cocraa
PaZMOaKTUBHOTO U3TyUYCHHUS

https://m.edsoo.ru/ff0d0ca8

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0fd2

o1

CgoiictBa anb(a-, 6era-, raMmma-u3ITydeHUS.
Brnusaue pPaarnOaKTUBHOCTH HaA JKUBLIC
OpraHu3Mbl

52

53

54

55

56

OTkpeITHE IPOTOHA U HEMTpoHA. V30TOMBI.
Anbda-pacniaa. DIEeKTPOHHBIN U MO3UTPOHHBIN
Oera-pacnan. ['amma-u3inyueHue

OHeprus cBs3M HyKJIOHOB B sijpe.
SnepHblepeakuy. S1nepHbIi peakTop.
[IpoGnemsl, nepcneKTUBSI,
HKOJIOTHUECKUEACTIEKTHISIEPHON SHEPTETUKA

DneMeHTapHble YacTullbl. OTKpBITHE
no3UTpoHa. MeToab! HaOIOAeHUS U
pPErucTpalyy 3JIEMEHTAPHBIX YaCTHUII.
Kpyrusliicron
«DPyHIaMEHTAIbHBIEB3aUMOEHCTBUA.
EnunctBOdM3NUECKON KapTUHBIMHPA
Bun 3Bé3aHoro Heba. Co3Be3aus, spKkue
3BE3/1bl, INIAHETHI, UX BUAUMOE JBUKCHUE.

ConHeyHascucreMa

Connue. ConHeuynast akTUBHOCTh. McTouHMK
sHepruu CosHIA U 3BE3]

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1162

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU.
3BE3BITIIABHOM MOCIIEI0BATEILHOCTH.



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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Buytpennee ctpoenue 38€31. CoBpeMEHHBIE
MPEJICTABICHUS O MPOUCXOKICHUH U IBOJIIOLIMU
Connua u 38€31

Muneunsiii [1yTe — Hama ["aakTuka.
IMonoxxenue u nrxenue Conana B ['anakTuke.
[Nanaktuku. YEpHBICABIPHI B SApaXTaIaKTHK

59

Bcenennas. Pa30eranue ranakrtuk. Teopus
bonbuoro B3psiBa. PenukToBOEn3IyueHueE.
MeraranakTuka

60

61

Hepemennsienpo6ieMbplacTpOHOMUH

KontpoabHnas padora «2neMeHTbI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O06o6mmarmuii ypox. Pois ¢pusnku u
aCTPOHOMHUH B IKOHOMHYECKOM,
TEXHOJOTMYECKOM, COITMAILHON U ATHUECKOU
cdepax AeITeTbHOCTH YellOBeKa

63

O6o0matomuii ypok. Poibs u mecto Gusuku u
aCTPOHOMHUH B COBPEMEHHOM HAay4YHOH KapTHUHE
Mupa

64

65

66

O6o06matomuii ypok. Pons dpuzudeckoit Teopuun
B (hOpMHUPOBAHUH IIPEICTABICHUN O
¢buznyecKoil kKapTuHe MUpa

O6o6mmarmuii ypok. Mecro usudeckoit
KapTUHBI MUpPa B O0ILEM psTY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTAaBIECHUHN O
npupojie

PesepBHbIi ypok. MaruutHoe mosie.
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:‘)J'IeKTpOMaFHI/ITHaH HUHAYKIOUSA

PesepBubliit ypok. Ontuka. OCHOBBI

67 1
CIeUATIbHON TEOPUU OTHOCUTEILHOCTH
Pesepusiit ypok. KBantoBas gusuka. DeMeHTHI bubnuoreka [IOK
68 1
ACTPOHOMHH U aCTPOPUUKH https://m.edsoo.ru/ff0d1784
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/ff0d1784
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIbBHOI'O
ITPOLOECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA
» Gusuka. 10 k. ba3zoBelit ypoBens : yueOHuk / B. A. KacbsHOB.

» Gusuka. 11 k. ba3oBelit ypoBens : yueOHuk / B. A. KacbsHOB.

METOAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

» Metoamueckoe nocobue k yueonunky B.A. Kacbsnosa, @usnka, 10 knacc, 6a30BbIi ypOBEHb /
N.I".Bnacosa, B.A. KacbsaHoB.

» Metoamueckoe nocobue k yueonuky B.A. Kacbsnosa, @usmka, 11 xnacc, 6a30BbIi ypoBeHb /

N.I".Bnacosa, B.A. KacbanoB.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

* bu6mmoreka [1OK https://m.edsoo.ru

* Poccuiickas anektponHas mkona https://www.resh.edu.ru/

» ®usuka 10 kiace, Ypoku no yueoHoMy npenmery «Puszukay, PI'AOY 10 «Akagemus
Munnpocseuenus Poccuny»

» ®usuka 11 kiace, Ypoku no yueOHomy npenmery «Puszukay, PI'AOY 10 «Akagemus

Munnpocseuenus Poccum»


https://m.edsoo.ru/
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