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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma 1o ¢usuke 6a30BOro ypoBHS Ha YpPOBHE CpeAHEro oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHWI K pe3yabTaTaM OCBOEHHUS OCHOBHOM
oOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNoJaBaHusl y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTeIbHBIX  OpraHu3anusx Poccuiickoii ~ dDenepanuu,
peaTn3yoIX OCHOBHBIE 00pa30BaTEIbHbBIC IPOrPAMMBI.

Copnepxanue nporpaMMbl 1O (U3MKe HamNpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeNbHOCTHOIrO noaxoaa. Ilporpamma no ¢usuke cooTBETCTBYET
tpeboBanusM PI'OC COO k miIaHUpPyEeMbIM JIMYHOCTHBIM, IIPEIMETHBIM U METalpeIMETHBIM
pe3yibTataM OOY4eHHs, a TAaKK€ YUYUTHIBAET HEOOXOAMMOCTb peaIM3allUUd MEXIIPEIMETHBIX
CBsi3ell (PM3UKU C €CTECTBEHHO-HAYYHBIMHM YYEOHBIMH IpeaMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LI€JIM M3y4YEeHUs (U3UKU Ha YPOBHE CpeJHEro oOIero oopa3zoBaHus, MJIaHUPYEMble
pe3ysbTaThl OCBOEHHUS Kypca (HU3UMKU: JIMYHOCTHBIE, METAlpPEJAMETHbIE, NpeaMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

e [UIAHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (PU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IPEMETHBIE PE3YJIbTAThI 10 T0/1aM 00YUYEHHUS;

e cojnepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam o0ydeHus.

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbl, BBICTYIIAsl B KAYECTBE yU4EOHOrO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIA BKIIJ B CHCTEMY 3HAHUH 00 OKpYXKarolieM MUpe.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOLIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MIOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHUeH, Ouosoruei, pusnueckoir reorpadpueil u actpoHomueil. Mcnonab3oBaHHE U aKTUBHOE
NpUMEHEHHE (U3NYECKUX 3HAHUN OmIpeleNsieT XapakTep W pa3BUTHE pa3zHOOOpa3HBIX
TEXHOJIOTUI B cdepe SHEpPreTHKH, TPAHCIOpTa, OCBOEHHsS KOCMOca, MOJYyYeHHsS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U JIpyrux. U3ydeHue pu3nKu BHOCUT OCHOBHOW BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MHpa o0ydaromuxcs, B GOpMUpOBaHUE YMEHUIN
IPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPY BHIIOIHEHUH UMHU yYEOHBIX UCCIIEI0BaHUI.

B ocHOBY Kypca ¢u3uku JUist ypOBHS CpeHEero o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 OCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM KypcC SBJISETCS JIOTHUECKU 3aBEPILIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KIACCHUYECKOM, TaK U
COBPEMEHHOM (DU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HeW MaTepHall Kypca GU3UKU 0ObEAUHEH BOKPYT
¢uznueckux Teopuid. Begymmm B Kypce sBIseTcss (OpPMUPOBAHUE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuszanus mpennosiaraeT UCMONIb30BaHHE T'YMaHUTAPHOTO
noTeHImana GU3NYecKoil HayKH, OCMBICIIEHUE CBS3U Pa3BUTHUsI (PU3UKHU C pa3BUTHEM OOILECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDAaBCTBEHHBIMU U IKOJIOTUYECKUMU TpodIeMamMH.

Hoes npuknaonou nanpasnennocmu. Kypc pus3nuku npeamnosaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHHUYECKHX M TEXHOJOTHUYECKUX MPUIIOKEHUHN U3y4YEeHHBIX TEOPHUM U 3aKOHOB.

Hoes »skonozusayuu peasu3yercsi MOCPEICTBOM BBEIEHHUS JJIEMEHTOB COJEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIeHUsS MpoOIeM pallMOHAIBHOTO MPUPOJIONIONIB30BAHUS U
HKOJIOTMYECKOIl 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKH Ha YpOBHE CpeaHEro oOuero oOpa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu ((POopMUPOBAHUE MPEACTABICHUN O CTPYKTYpe MOCTPOEHUs



¢usuueckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEACTaBICHUAX O MPHUPOJE, IPAHUIAX MPUMEHMMOCTH TEOPHH, IJI ONUCAHMs €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-1eTeTbHOCTHBIN MOX0 B Kypce (DU3UKU pealn3yeTcs MPEexIe BCEro 3a CuéT
OpraHu3aly SKCIIEPUMEHTAILHON JEeSATeIbHOCTH oOydarouuxcs. J{ias 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOMIMIA CIMCOK
YUEHHUECKUX IPAKTUYECKUX paboT. BblaeneHue B yka3aHHOM IE€peyHE JIabOpaTOpHBIX padoT,
OPOBOIUMBIX ISl KOHTPOJSI M OLEHKH, OCYIIECTBISIETCA YYaCTHHUKAMH OO0pa3oBaTeIbHOTO
npolecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUA U OCHalleHUs KabuHeTa ¢usuku. [Ipu sToM
o0ecrieynBaeTcsl OBJAJCHHE OOYYAIOUIMMHUCS YMEHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHHS,
UCCIICIOBAaHMs 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M IIOCTAHOBKY OIIBITOB IO IPOBEpKE
IPEJIOKEHHBIX TUIIOTES.
Bosnbiioe BHUMaHue yAenseTcs peleHUI0 pacu€THBIX U KadecTBEHHbIX 3aj1ad. Ilpu sTom
JUIsL pacu€THBIX 337124 MPUOPUTETOM SIBISIOTCS 3a/1a4 C SIBHO 3aJaHHON (PU3NYECKON MOJIEINBIO,
HO3BOJISIOIINE NPUMEHATh M3Y4YEHHBIE 3aKOHbI M 3aKOHOMEPHOCTHM KaK M3 OJHOI0 pasjena
Kypca, Tak U UHTErpupys 3HaHUS U3 pa3HbIX pa3/iesoB. [l KaueCTBEHHBIX 3a/1ay IPUOPUTETOM
ABIISIIOTCSL 3aJaHUsd Ha OOBSCHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M IIPOLIECCOB B
OKpYXKaroIIel >KU3HHU, TpeOyromue BbIOOpa (PU3MYECKOW MOJCIH IS CHTYaIlMH IPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBuum c¢ TpeboBanusimu  PI'OC COO Kk MaTepuasbHO-TEXHHUYECKOMY
obecrnieyeHn0 yyeOHOro mporiecca 0a30Bbli ypOBeHb Kypca (M3MKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHMs JTOJKCH M3y4aThCsl B YCJIOBHSIX MPEIMETHOrO KaOWHeTa (DM3MKW WIHA B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYUYHOro LuKia. B xabunere
($U3HUKH T0JKHO OBITH HEOOXOUMOE J1a00paTOPHOE 00OPYAOBAHUE I BBHIIIOJHEHUS YKa3aHHBIX
B IporpamMme 10 (HU3UKE YUEHHUUECKUX IMPAKTUUYECKUX pPabOT U JI€MOHCTPALMOHHOE
o0opyIoBaHue.
JleMoHCTpauoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C IPHUHLUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M 00ECHeuMBAET IMOCTAHOBKY MEPEUYHMCIEHHBIX B IpOrpamme Io
¢u3uKe KIIOYEBBIX JEMOHCTPALUMH JUIsl MCCIEIOBAHUS HM3y4aeMbIX SIBICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHITaMEHTAITBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.
JlaGopaTtopHoe 00OpyZOBaHUE AJS YYEHMUYECKHX IMpakTHYECKHX paboT (gopmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreuMBaeTcs B pacdy€ére OJHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThI J1TabOpaTOpHOro 000pyIOBaHMS JIOJKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BaHMM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.
OCHOBHBIMU LEJIIMU U3Y4YEHUS PU3UKU B 001IIEM 00pa30BAHUU SBIISIOTCS:
e (dopMupoBaHME HHTEpeca M CTPEMJIEHUS OOYYAIOUIMXCAd K HAYYHOMY H3YYEHHUIO
HOPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® pa3BUTHE TMPEACTABIEHUH O HAaydHOM MeETOJ€ TMO3HaHud U (opMHUpOBaHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yibTaTa U3Y4eHHUs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE YMEHUI 0OBACHATH SIBJICHHS C UCIOJIb30BaHNEM (DPU3UYECKUX 3HAHUN U
HaYYHBIX J0Ka3aTeJIbCTB;

e (QopmupoBaHuE NPEICTABICHUN O POy (PU3MKU AJI1 Pa3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH W TEXHOJIOTHA.

JocTiwkenne 3TUX Lenel oOecrneyrBaeTcsi pelIeHHeM CIEAYIONMX 3ajad B Ipolecce
M3y4deHus Kypca (U3NKN Ha YPOBHE CPETHETO 00IIEero 0opa3oBaHusI:



e [puOOpeTeHUE CHCTEMBbl 3HAHUH 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUSX, BKIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, SJIEKTPOAUHAMHKY, KBAHTOBYIO
(U3UKY U 2TIEMEHTHI aCTPOPHU3UKY;

e (QopmupoBaHuE YMEHHIl MPUMEHITh TEOPETUYECKHE 3HAHUA I OODBICHEHUS
busznyecKkux SBJICHUM B NPUPOJE U Ui NPUHATHS MPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM XKU3HU;

® OCBOCHHE CIOCOOOB pEILIECHUS pa3IUYHbIX 3aJa4 C SBHO 3aJaHHOW (U3UYECKOU
MOJIeIbIO, 3aJa4, MOAPa3yMEBAIOIIUX CAMOCTOSTENIbHOE co3/aHue (U3NUecKon
MOJIENY, aIEKBATHON YCIIOBHSM 3a]1a4H;

e MnoHuUMaHUe (U3NYECKUX OCHOB U TMPHUHIUIIOB JEHCTBUS TEXHUUYECKUX YCTPOWUCTB U
TEXHOJIOTHYECKHUX MPOIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO CPEY;

e OBJIQJICHHE METOJAaMH CaMOCTOSITEILHOTO TUIAHUPOBAHUS M MPOBEACHUS (PU3MUYECKHX
OKCIEPUMEHTOB, aHalW3a ©  HUHTEpOpeTandd  HH(pOpManuu,  OIpeaesIeHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysIbTarTa;

® CO3/1aHUE YCIIOBHU JJISl Pa3BUTHs YMEHUI MPOEKTHO-MUCCIIEAOBATEIBCKOM, TBOPUECKON
NeSITETTLHOCTH.

Ha usyuenue ¢usuku (0a30BbIil ypoBEHb) Ha YpPOBHE CpelHEro oOIIero odpazoBaHUs
otBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezneno), B 11 kitacce — 68 yacoB (2
gaca B HEJICITIO).

[Ipennaraemsiii B mporpamMmme mo (Gpu3mKe nepedeHb Ja00paTOPHBIX U MPAKTUIECKUX paboOT
ABIISIETCS. PEKOMEH/IOBAaHHBIM, YYHMTENb JeliaeT BBIOOp MIpOBeIeHHs J1a00paTOpHBIX paboT U
OTIBITOB C YUETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIuXCsl.



COJAEP/KAHUE OBYYEHUA

10 KJIACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOT0 MO3HAHUSA
Ouzuka — Hayka o npupoje. HayuHble MeToAbl MO3HAHUS OKpYy»Karolero mupa. Poib
OKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHMSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (usnueckux siBjaeHuid u npoieccoB. Hayunsie runores3sl. Ousnueckue
3aKOHBI ¥ TOpUU. | paHUIIBI IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpUHIIMIT COOTBETCTBUSI.

Ponp m mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOM HAydyHOW KapTUHBI MHUpa, B
IPAKTUYECKON AESITEIbHOCTH JIIOAEH.

Jlemoncmpayuu
AHanorosble ¥ U(PPOBBIC U3MEPUTEIILHBIE PUOOPHI, KOMITBIOTEPHBIC TATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBMKeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOro JABMKeHud. Cucrema
orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpEeAHSIsl CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOpPEHHE
MaTepualbHOM TOUKH, MX MPOEKIMH HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHnl 1
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJHMHAT, CKOPOCTH, YCKOPEHUS, IIyTU U NIEPEMEIICHUS MAaTEPUAIBHON TOYKH OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO MaieHus.

KpuBonuneriHoe nBuxeHue. JIBH>KeHME MATEPUAIBHOM TOYKM TIO OKPYKHOCTH C
MOCTOSIHHOM IO MOAYJII0 CKOpPOCTBIO. YTIJIOBasi CKOPOCTb, JUHEHHas ckopocTh. Ilepuon u
yacrora oopanienus. LIeHTpocTpeMHUTeNbHOE YCKOPEHHE.

TexHuueckue yCTpoMCTBA M MNPAKTHUECKOE IPUMEHEHHUE: CHUJOMETp, ABUKEHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE NEpEIadH.

Llemoncmpayuu

Mogenb cucteMsl OTCUETA, HIUTFOCTPALMS KHUHEMATHYECKUX XapaKTEPUCTUK JBKCHMUS.

[TpeoOpa3oBaHue IBUKEHUIN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue BukeHus Tena, OpOIICHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.

W3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

HamnpaBnenue ckopocTy Npu ABUKEHUU IO OKPY>KHOCTH.

Yuenuueckuui sxkcnepumenm, n1abopamopnule pabomoi

N3y4yeHrne HEpaBHOMEPHOIO ABUKEHHUS C LIENBIO ONIPEIETICHHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOWIGHMSI  MEXKJIy — MYTAMHM,  INPONACHHBIMM  TEJIOM  3a
MOCJIEIOBATEIbHbIE PAaBHBIE IPOMEKYTKH BpPEMEHHM IpPH PABHOYCKOPEHHOM JBHKEHUHU C
Ha4aJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKa B BSI3KOU KUIKOCTH.

W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocuTenbHOCTH ["anmmes. [lepBoiit 3akoH HeroToHa. IHEpLnansHble CUCTEMBI
OTCUETA.

Macca Ttema. Cwmma. Ilpunmun cynepno3unmu cuid. Btopoit 3akon HerooTona st
MartepuanbHO Touku. Tperuii 3akoH HploTOHA /1St MaTepuanbHbIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsoxectd. [lepast kocMuueckas CKOpOCTb.

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



Tpenune. Buabl Tpenust (mokosi, ckoyibxkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHeE.
Cuna TpeHHs CKOJbXKEHHUs U cuia TpeHus nokos. Koadouiment tpenus. Cuna conpoTuBICHUS
NP ABUKCHUH TeJla B KUJKOCTH WIH rase.

[ToctynarensHOe U BpaliaTeiabHOE ABM)KEHHE aOCONIOTHO TBEPIOTO TeNa.

MoOMEHT CHuIbl OTHOCUTEIBHO OCH BpamieHus. Ilnedo cunbl. YcnoBus paBHOBeCHs
TBEPJIOTO TENA.

TexHudyeckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHUE: MOAIIUIHUKY, JABUKCHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCHMOCTh CHJIBI YIPYTOCTH OT Ae(OopMarium.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecus: TBEPAOTro Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

W3yuenue ABM>XeHUs OpycKa MO HaKJIIOHHOW TIOCKOCTH.

WccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOMIMX B MPYXHHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

WccnenoBanue ycnoBuil paBHOBECHS TBEPAOTO TEJla, UMEIOIIETO OCh BPAICHUSI.

Tema 3. 3akonwl coOXpanenus 6 MexaHuke

Nmmynbc MatepuanbHOM TOUKH (Teja), CUCTEMBbl MaTepHAIBHBIX TOUYEK. MMIylibe CHIIBI 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMS UMITyJibca. PeakTUBHOE IBUKEHUE.

Pabora cunbl. MOIIHOCTB CUJIBL.

Kunernyeckasi sHeprusi MatepuaibHON TOYKU. TeopemMa 00 HM3MEHEHMHM KUHETUYECKOU
SHEPTUH.

[TorenuuanbHas sHeprus. [loTeHnnanpHas sHepTUs ypyro aeGopMuUpoOBaHHON MPYKUHBL.
[ToTeHnmanpHast YHEPTUS TeIa BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToreHnnanbHbBle M HEMOTEHIMANbHBIE CUJIbL. CBSI3b pabOTHl HEMOTEHIMATBHBIX CHII C
W3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHMYECKOW SHEPTHH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpOMCTBAa M NPAKTHUYECKOE NMPHUMEHEHME: BOJAOMET, KOIEP, MPYKUHHBIN
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexon mOTeHIIMATBHON YHEPTHH B KHHETUUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3ydeHne aOCONIOTHO HEYNMPYroro yaapa ¢ TMOMOINBIO ABYX OJIMHAKOBBIX HUTSHBIX
MasITHHUKOB.

HccnenoBanue cBs3M pabOTHl CHUIBI C W3MEHEHHEM MEXaHWYEeCKOW DHEpPruH Tella Ha
MpUMeEpPE PaCTHKEHUS PE3MHOBOTO JKT'yTa.

Paspnen 3. MoaekyasipHast pu3uka 1 TepMOAUHAMHMKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOL Meopul
OCHOBHBIE MOJIOKEHUS MOJ'ICKy.TIHpHO-KHHGTH'—IGCKOfI TEOPHHU U UX OIBITHOC 000CHOBaHHE.
BpoynoBckoe gaBmwxkenue. [Juddysus. Xapakrep IBUKEHHS M B3aUMOJCHCTBUS YaCTHUIL
BemecTBa. Mojenu CTpOEHHUS Ta30B, >KHAKOCTEM M TBEPABIX Tel W OOBSICHEHHE CBOMCTB



BElleCTBA Ha OCHOBE 3THUX Mozenedl. Macca u pasmepbl Moisiekyid. KomnuecTBo BelecTsa.
[TocrossnHast ABorazpo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenp uneanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOW TEOpUHU
uealbHOTO Ta3a. AOCONIOTHas TemIeparypa Kak Mepa CpeAHed KHHETUYEeCKOH SHepruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkanma Ttemneparyp KensBuHa. ['a30Bble  3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanerona. M3omporiecchl B UACaIbHOM Ta3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpencTaBieHue U30MPOIECCOB: U30TEPMA,
u30Xxopa, uzodapa.

TexHuyeckue yCTpoNuCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapOMETp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOUIME IUCKPETHOE CTPOCHHE BellecTBa, Qororpaduu  MOJIEKYI
OPraHUYEeCKUX COCIUHECHUM.

OnbiThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbiTa ITepHa.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABIECHUS ra3a Ha CTEHKH COCY/aA.

OnbIThI, HJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UAEATIBHOTO ra3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenne Macchbl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE H3MEpeHUil 00b&EMa
KOMHATBHI, IABJIICHUS U TEMIEPATYpPbl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETpaMU COCTOSIHUS PA3pEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamuku

TepmonnHamuueckas cucteMa. BHYTpEHHsS 3HEprus TEPMOJMHAMMYECKOM CHCTEMBI U
criocoObl e€ n3meHeHus. KonndyectBo TemioTsl U pabota. BHyTpeHHsS SHEprusi 0IHOATOMHOTO
UJeanbHOro raza. Buasl Teruionepenadn: TEIONPOBOAHOCTh, KOHBEKIUS, U3IyYeHUE. Y IeTIbHas
TEIJI0EMKOCTh BelecTBa. KoauuecTBo TEIIOTHI P TEILIONEpeaaye.

[TonsstTue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHamuku. IIpumenenue
NEepBOTo 3aKOHA TEPMOJMHAMUKHU K M3ompoleccaM. I'padudeckas naTepnperanus paboThl rasa.

BTopoii 3akon TepmoanHamMuky. HeobpaTuMOCTh IPOIIECCOB B MPUPO/IE.

Tennoble MamuHbl. [IpuHIUIb! KefcTBUS TeMIOBbIX MaliuH. [IpeoOpazoBanus sHEPIUn B
TeroBbIX MamnHax. Koagduuuent nonesnoro aeictsus terioBoil Mammubl. [ukin Kapao u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHEe MPOOIEeMbl TEIIO3HEPTEeTHKH.

TexHuueckue ycTpoiicTBa M MpaKTHYECKOE IPUMEHEHHE: JBUTaTelb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJUIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpeHHEH HSHEpPIrUM Tejla MPU COBEPIIEHUH pPabOThI: BBUIET HPOOKH M3
OyTBUIKM TOJ AEMCTBHEM C)XAaTOro BO3/yXa, HarpeBaHue >Qupa B JaTyHHOU TpyOKe MyTEM
TpeHus (BUACOJEMOHCTpALINs).

H3meHeHne BHYTpEHHEH sHepruu (TeMieparypbl) Teja pu Terionepeaaye.

OnbIT 0o aguabaTHOMY PACHIMPEHUIO BO3/TyXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENSl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOIO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazoevie nepexoonvt

[TapooOpa3oBanne wu KoHAcHcamus. Vcmapenue wu  kumneHue. AOCOTIOTHasT U
OTHOCHTEJIbHAS BJIAXKHOCTh Bo3ayXa. HachlleHHbIH nap. YaenpHas TeIoTa napooopa3oBaHus.
3aBUCHUMOCTb TEMIIEPATyphl KUIIEHUS OT JJaBJICHMUS.



Teépnoe Teno. Kpucrannnueckue u amopgHsbie Tesa. AHU30TPOIUS CBOMCTB KPUCTAILIIOB.
Kunkue kpuctamibl. CoBpeMeHHbIE MaTepuanbl. [lnaBieHne M Kpuctauvzauus. Y IelbHas
TeruoTa riasieHus. Cyonumarus.

YpaBHeHUE TEIIOBOTO OanaHca.

TexHuueckue ycTpoHCTBa W IPAKTUYECKOE IPUMEHEHHE: TMTPOMETP M IICUXPOMETD,
KAJIOPUMETpP, TEXHOJOTMHU IOJYYEHHS COBPEMEHHBIX  MaTepUalioB, B TOM  YHCIIE
HAaHOMAaTEpPHaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue npy NoHWKEHHOM JaBJICHUHU.

Crioco0bl U3MepeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAIIMYECKOTO BEIIECTBA.

JleMOHCTpaLus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3MepeHne 0THOCUTENBHOM BIaKHOCTH BO3IyXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

OneKkTpu3anusi Tell. OJEKTpUYeCKUid 3apsn. J[Ba Buga dSIEKTpUUYECKHX 3apsIOB.
[IpoBOIHUKY, TUBTEKTPUKH U MTOTYIPOBOJIHUKHU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumoneiicteue 3apsimoB.  3akoH  Kynona. ToueuHblid  snekTpuyeckuidl  3apsia.
Onektpuueckoe mnojae. HampsxéHHocTh snexkrtpuyeckoro mnois. [lpuHuun cynepno3uuuu
ANEKTPUUECKUX MoJied. JINHUKM HaNpsH>KEHHOCTHU AJIEKTPUUECKOTO TOJIS.

PabGora cun oanekrpocrarmyeckoro mods. Ilorenuman. Pa3HOCTh MOTEHIUANOB.
[IpoBOIHUKY U AUDIIEKTPUKH B JIEKTPOCTATUUECKOM TToJie. JuaekTpuueckasi MpOHUIIAEMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DJeKTpOEMKOCTh IUIOCKOIO KOHJEHCATOpa. OJHEPIus
3apsKEHHOT0 KOHJIEHCATOPA.

TexHuueckue yCTpoCTBa M MPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AJIIEKTPOCTATUUECKAS 3allUTa, 3a3€MJICHUE AJIEKTPONPUOOPOB, KOHJIEHCATOP, KOMUPOBAIHHBIM
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolCTBO U IPUHLMIL JAEUCTBUS dJIEKTPOMETPA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEIl.

[TpoBOTHUKY B AJIEKTPOCTATUYECKOM TIOJIE.

DJNIeKTpOoCcTaTUYECKas 3allMTa.

JMDNEeKTPUKU B SJIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOMIaJAM IJIACTHH,
pacCTOSTHUS MEXKIY HUMH U TUAJIEKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenune 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DNIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHHUS JIEKTPUUECKOTO TOKa. VICTOYHMKM TOKa.
Cuna toka. [IocTOsSHHBII TOK.

Hanpsxenue. 3akon OMa a1 yyacTka HEIu.

DIIeKTpUUIECKOe COTIPOTHUBIICHHE. VY nensHOE COTPOTHUBIICHNE BEIIIECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COEAMHEHNE TPOBOTHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOMHOCTD 3IEKTPUIECKOTO TOKA.

DNEKTPOABUKYIAs CHJIAa U BHYTPEHHEE CONPOTUBIIEHHE UCTOUYHUKA TOKA. 3akoH Oma Jyist
MOJTHOM (3aMKHYTOM) 2JIEKTpUIecKoi menu. KopoTkoe 3ambikaHue.



DneKTpOHHask NPOBOAMMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS] METAJUIOB
oT Temrneparypsl. CBEpXIIPOBOIUMOCTb.

DneKTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonnuku. CoOCTBeHHass M MNPUMECHAas MPOBOJUMOCTb IOJYNPOBOAHHUKOB.
CgoiictBa p—Nn-nepexoaa. [1oxynpoBoJHIUKOBEBIE TPHOOPHI.

ONeKTpUYecKUii TOK B pacTBOpax M paciiaBax 3JEKTPOJUTOB. DJIEKTPOIUTHYECKAs
U CCOIUAIUs. DIEKTPOIIU3.

DJIIEKTpUYECKH TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSTENbHBIN pa3psan. MonHus.
IIna3zma.

TexHuueckue ycTpoHCTBa M NPAKTUYECKOE IPUMEHEHHE: aMIepMeTp, BOJIBTMETP,
peocTaT, HCTOYHUKHM TOKa, JJIEKTpPOHArpeBaTeNIbHbIE IPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE
npuOOpsl, TEPMOMETP CONPOTHUBICHUSA, BaKyyMHBIH AHOJ, TEPMUCTOPBI M (POTOPE3UCTOPHI,
[IOJIYTIPOBOIHUKOBBIM TMOJI, TaJbBAaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTb CONPOTHUBICHHUSI LMWIMHIAPUYECKUX IPOBOAHUKOB OT JUJIMHBI, IUIOLIAIU
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMer1aHHOe COeIMHEHUE ITPOBOIHUKOB.

IIpsiMoe m3MepeHue 3IEKTPOABMKYLIEH cHilbl. KOpOTKOE 3amblKaHME TalbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTB 3EKTPOIUTOB.

HckpoBo# pa3psa v NPOBOAMMOCTh BO3AYXa.

ORHOCTOPOHHSISI IPOBOUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yueHne cMEIaHHOr0 COeIMHEHHs PE3UCTOPOB.

W3mepeHne  aJIEKTPOABMIKYILEH CHUJIbl  MCTOYHMKA TOKA U €ro  BHYTPEHHEro
COIIPOTHUBIICHUS.

Hab6monenue anexrpomnusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C YYETOM
COJIepXKATENbHbIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Medsicnpeomemnusie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbId (akT, runores3a, (pusmyeckas BeEIUYMHA, 3aKOH, TEOpHsl, HAOIIOAECHHUE,
DKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHHMe CUCTEMbl YpaBHEHMM, JMHeWHas QyHKuus, napadoia,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPbl M MX MPOEKIMHU Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonocus: mexannueckoe IBUKEHHE B )KUBOW Ipupone, 1uddys3us, ocMocC, TEII000MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIauH, TEIJIOBOE PABHOBECHE), SJICKTPUUYECKHE SBJICHUS B
YKUBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOMCTBA TBEPIBIX TN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKUE
CBOICTBAa METAJNIOB, 2JIEKTPOIUTHUECKAs] JUCCOLMALNS, TaIbBaHHUKA.

l'eocpaghus: BIaXKHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue JABMKEHUI C UCIOIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TE€XHHMKE, TOJIIUITHUKH, HCIIOJIb30BAHUE 3aKOHA COXpaHEHUs HMIyJbca B TEXHHKE (pakera,
BOJOMET M JIpyrue), JIBUraTellb BHYTPEHHETrO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIyY€HUs COBPEMEHHBIX MaTepHalioB, B TOM YHUCIIE



HAaHOMATEpHaJlOB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYecKas  3allluTa,  3a3eMJICHUE
ANEKTPONpUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEP, dJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIC TPHUOOPHI, TaTbBAHUKA.

11 KUIIACC

Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoOMacZHUMHAA UHOYKYUA

ITocTosiHHBIE MarHuThl. B3anMojelCTBHE IOCTOSIHHBIX MAarHuTOB. MarHutHoe IIoJe.
Bekrop MaruuTHOM MHAYKIMU. [[pUHIUIT Cynieprio3uIMU MarHUTHBIX o€, JIMHUKM MarHUTHOU
uHaykud. KapTtuna amHui MarHUTHOM MHIYKIIUU TIOJISl TOCTOSIHHBIX MarHUTOB.

MaruutHoe 1oje MPOBOJHUKA C TOKOM. KapThHa JUHUM MHIYKIIMM MarHUTHOIO TOJIS
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIEBOT'O NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OmnbiT OpcTena. BzauMoielicTBrue MPOBOJHUKOB ¢ TOKOM.

Cuita Amriepa, €€ MOJlyJib U HallpaBJICHHE.

Cuwia JlopeHua, e€ MoAyiap M HampaBlieHHE. JIBUKEHUE 3apsHKEHHOM 4YacTULbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

SIBneHue HnekTpoMarHUTHOM uHAYKUMH. [lOTOK BekTOpa MarHUTHOW WHIYKLUU.
DIIEKTPOABMKYIIAS CUJIA UHIAYKIIUU. 3aKOH JIEKTpOMaruHuTHo unaykuuu dapazes.

BuxpeBoe siekTpuueckoe Mose. DNeKTPOJBMXKYIIAass Cuila WHAYKIUU B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOTHOM MarHMTHOM II0JI€.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBICHHE CAMOMHIYKIIMH. DJIEKTPOIBUKYINAS CUJIa CAMOUHIYKITUH.

DHeprusi MarHuTHOTO TOJIs1 KaTYLIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE NPUMEHEHUE: TOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTUII, UHIYKIIMOHHAS M1E€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKIJIOHEHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM MOJIEM.

JluHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumopeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

[ericrBue cuiibl JIopeH11a Ha MOHBI JJIEKTPOJIUTA.

SIBneHre AMeKTPOMArHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD DJICKTPOABUKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHUSI MarHUTHOTO
MOTOKa.

SIBrieHME CAaMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3yuenne MarHuTHOTO TOJISI KATYIITKHA C TOKOM.

WccnenoBanue 1eicTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Paznes S. KosieOanus 1 BOJTHbBI
Tema 1. Mexanuueckue u 31eKmMpoOMAZHUMHbIE KONCOAHUA
Konebarenbnas cucrema. CBoOOJgHBIE MexaHHueckue KojeOanusa. [apmonuueckue
kosnebanus. Ilepumon, wactora, amrumtyga W ¢asa konebanuil. IIpyKUHHBI MasTHUK.
Marematuueckuil MasTHUK. YpaBHEHHME TapMOHHUUYECKUX Kojebanuid. [IpeBpaiienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSAX.



Konebarenbublii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJNEOAHUS B UACATHHOM
KOJIeOATEeNbHOM KOHType. AHAJIOTMs MEXIY MEXaHHYECKMMHU M 3JIEKTPOMarHUTHBIMU
kosiebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHsI PHEPTUU B HJICAILHOM KOJeOaTelbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BBIHYXICHHbIE MEXaHHUECKUE KOJICOaHusI.
Pe3onanc. BeiHyX/1€eHHBIE 3JIEKTPOMAarHUTHbIE KOJIE€OaHMUs.

ITepemenHbIil TOK. CHHYCOMIAIbHBIA NIEPEMEHHBIH TOK. MOIIHOCTh MIEPEMEHHOTO TOKA.
AMIITUTYHOE U IEHCTBYIOLIEE 3HAYEHUE CUJIBI TOKA U HAIIPSKEHUS.

Tpancdopmarop. [IpomsBoacTBo, mepemaya W NOTPEOJICHUE SIEKTPUUECKONW HIHEPTHUU.
OKOJIOTUYECKME PHUCKM IIpU IPOU3BOIACTBE AIEKTpo3Hepruu. KynbTypa wucnonb3oBaHUs
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HU.

TexHnueckue yCTpONCTBA M IPAKTHYECKOE IPUMEHEHME: JJIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiad.

Jlemoncmpayuu

HccnenoBanue nmapaMeTpoB KojieOaTeIbHOM CUCTEMBI (PYKUHHBIN UM MaTeMaTHU4eCKUI
MasITHHK).

HaGuroieHne 3aryxaromux KojJeOaHu.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJIeOaHUH.

HabGmonenue pezonanca.

CB00OOAHBIE IIEKTPOMArHUTHbBIE KOJIEOaHMS.

OcuuorpaMmsl — (3aBUCMMOCTH  CWJIBI  TOKAa W HAOpsOKEHUS OT BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJICHCATOPA.

Mopenb IMHUY 3JIEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue 3aBUCMMOCTH IIEPUOA MAJIBIX KOJIe€OaHUH Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne TMepeMEHHOr0 TOKa B IENM W3 IOCIEIOBATEIbHO COEAMHEHHBIX
KOHJCHCATOpa, KaTylIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

MexaHnueckue BOJIHBI, yCI0BHsl pactpocTpadeHus. [lepuon. CkopocTh pacnipocTpaHeHus
u januHa BosiHBL. Ilomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3Iy4EHHUsS JJEKTPOMAarHUTHBIX BOJIH. B3ammHas
opueHTanus BekTopoB E, B, V B anexrpomaruuTHOi BoiHe. CBOWCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXKCHHE, IMpeJioMJIeHHe, mnoyspu3anus, audpaxuus, uHTepdepeHuus. CKopocTb
AIIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMeHEHME 3EKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpyHIMIIBI paguOCBSI3U U TeIEBUACHUA. Pagronokanmys.

DNEeKTPOMarHUTHOE 3arpsi3HEHNUE OKPYKAroIIel Cpeibl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHUE: MY3bIKaJIbHBIE MHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, paJuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoOCTpaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneO:mromeecs Teno Kak HCTOUHUK 3BYyKa.

HabmoneHue oTpaxeHus U NPeOMICHUS MEXaHUYECKUX BOJIH.

Habmoienue nntepdepeHny u AMPpakiui MEXaHM4eCKUX BOJIH.



3BYKOBOM pE30HAHC.

HaGnronenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYIOH M 4YacTOTOM
KOJICOAHUH.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJH:  OTpPaKE€HUE, IMpeJOoMIICHHE,
noJsipu3anus, Tudpakuus, “HTepdHepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeliHOEe pacIpOCTpaHEHUE CBETA B OAHOPOIAHON Cpelie.
JIyd cBeta. ToyeuHbIN UICTOYHUK CBETA.

Otpakenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHue HM300paKeHUH B IUIOCKOM
3epKaje.

[Ipemomnienne cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIA  TOKa3aTelb
npenomiieHusi. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yrosn MOJHOTO BHYTPEHHETO
OTPaXKEHUS.

Hucniepcus cera. CiioxkHBIN cocTaB Oenoro cBera. L[Ber.

Cobuparomue U paccewBaroimiye JUH3bL. ToHKas muH3a. DOKYCHOE pacCTOSHUE U
ONTHYECKas cuiia TOHKON NIHH3bL. [locTpoeHrne n3o0paxeHuii B COOMPArOIIUX U PACCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Tpenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBas onrtuka. WHTepdepenius cBera. KorepeHTHbIE HWCTOYHUKU. Y CIIOBUS
HaAOJI0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UICTOUYHUKOB.

Hudpakmus cBera. [dudpaxuuonnas pemérka. YcioBue HAOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIPH TaJICHU MOHOXPOMATHYECKOTO CBETa Ha JU(PPAKIIMOHHYIO PEIIETKY.

[Tonspu3zanus cBeTa.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHWE: OYKH, Jyma, QoToarrapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIeCKOI, BOJIOKOHHAs ONTHKA, AU(PpaKIMOHHAS
peméTKa, MOIAPOU/I.

Jlemoncmpayuu

[TpsimonuHeHOe pacHpocTpaHEHHE, OTpakeHUWE U MpeloMieHue cBeTta. Onruuyeckue
npUOOPBHI.

[TonHOE BHYTpeHHee oTpakeHrne. Mojienb CBETOBOIa.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Mopenu MUKpOCKOIa, TEIECKOIIA.

Habmonenue natepdepeHnnu cera.

Habmonenue nudpakiuu ceta.

Habmronenue nucnepcun cBera.

[Tomydyenue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenne nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

W3mepenue nokaszaresns IpeJoMIIEHUS CTEeKIIA.

HccnenoBanue CBOMCTB N300paKeHHI B TMH3aX.

Hab6nronenue aucnepcun cBera.

Pa3zgen 6. OcHOBBI crienMaJIbHOM TEOPHH OTHOCHUTEILHOCTH
['paHuibl IPUMEHMMOCTH KIJIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: WHBAPUAHTHOCTH MOIYJISI CKOPOCTH CB€Ta B BaKyyme, MPHUHIUI
OTHOCHUTEJILHOCTH DUHINITEHHA.
OTHOCUTENHHOCTHh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpaIlleHNe JJIUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTULIBI.
CBs13b MacChI C PHEPTUEH U UMITYIILCOM PEISTUBUCTCKOM YaCTUIIBI. JHEPTHS TIOKOSI.



Pazgen 7. KBantoBas ¢pusuka
Tema 1. Dnemenmol K6AHM OGO ONMUKU
®otonbl. Dopmyna [lranka cBs3u sHEpruM PoTOHA C €ro YaCTOTOH. DHEPTUs U UMITYJIbC
doroHa.
OtkpeiTne u wucciaenaoBanue Qorodddexra. Omnbitet A. I. CromeroBa. 3aKOHBI
doroaddexra. YpaBuenue Ditnmreitna s porordpdekra. «KpacHas rpanuna» Gorosdpdexra.
JaBnenue cBera. Onbitel [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuuyeckue yCTpOIICTBA M MHpaKTHUECKOE NpUMEHeHHe: (poToanaemeHt, (OTOAATUHK,
CoJTHEYHas OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®oTo3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHeMHETO GoTtodddexra.
Cseroauo.
Conneuynas 6arapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pezepdopaa mo paccesHuto o -yactui. Ilnanerapnas
mogenb atoMa. Iloctymnarel bopa. U3nyuenne n mornomenue GOTOHOB NpHU MEPEXOe aToMa ¢
OJIHOTO ypOBHSA »HEpruu Ha Jpyroil. Buasl cnexktpoB. CnekTp ypoBHEH SHEpPruu aroma
BOZIOpPOAA.
Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaan3M.
CroHTaHHOE U BBIHYKJIEHHOE U3JIyuyEHUE.
TexHuueckue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: CHEKTpPaJbHbI aHaIn3
(criekTpocKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopra.
OrnpezenieHne JIMHBI BOJIHBI Jlazepa.
Habmronenne nuHelyaThIX ClIEKTPOB U3IIYUEHUS.
Jlazep.
Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi
HaGnronenue muHeyaToro crekTpa.
Tema 3. Amomnoe sa0po
OKCIEPUMEHTHI, JTIOKa3bIBAIOIINE CIOXHOCTb  CTPOEHHUs  sJpa. OTtkpbITHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHno cocraBa paaAuoakKTUBHOIO U3JIyUEHUS.
CsoiicTBa anb(da-, 6eTa-, raMma-u3IydeHus. BrusHue paguoakTHBHOCTH HA KUBbIE OpPTraHU3MBI.
OtkpeiTue TpoTOHa W HeiTtpoHa. Hyknonnas moxens siapa ['elizenOepra—lBaHeHko.
3apsn sapa. MaccoBoe unciio siapa. M30tonsl.
Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM OeTa-pacnaa. ['amma-uzinydeHue. 3aKoH
PaAMOAKTUBHOIO pacnaja.
DHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. JlegexT maccol sipa.
Snepusle peakuuu. [lenenue u CUHTES SAED.
Anepusiii peakrop. TepmosiaepHblii cuHTe3. IIpoGneMbl M MEepCHEKTHUBHI  SACPHOM
DHEPreTUKU. DKOJIOTUUECKUE ACTIEKTHI IACPHON SHEPTETHKU.
OneMeHTapHble yacTulbl. OTKPBITHE ITO3UTPOHA.
MeTto/1bl HAOMIOICHUS U PETUCTPAIIUH dJIEMEHTAPHBIX YaCTHII.
dyHIaMEeHTAIbHBIE B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoit KapTUHBI MUpPA.
TexHuueckue ycTpolCTBa M MPAKTHUECKOE NPUMEHEHHE: T03UMETpP, KaMmepa BuibcoHa,
SJIEPHBIN peakTop, aTOMHass 6oMOa.
Jlemoncmpayuu
CUYéTunK MOHM3UPYIOIUX YACTHII.



Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul
HccnenoBanue TpekoB vacTuil (1o roToBeIM poTorpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKH

Oranbl  pa3Butus acTpoHoMuu. llpukiiagHoe U MHUPOBO33pPEHUECKOE  3HAUYEHHE
aACTPOHOMHHU.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKkue 3BE3/bI, IJIAHETHI, UX BUAUMOE JABHKECHHE.

Conneunas cucrema.

Connue. Conneunass axTuBHOCTh. Mcrtounuk sHeprunm ConHua u 3BE34. 3BE3ABI, X
OCHOBHBIC XapaKTEPUCTHKHU. JlMarpaMMa «CHEKTPalbHBIA KJIACC — CBETUMOCTBY». 3BE3IBI
[JIaBHOM TOCJEI0BAaTENIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ IJIaBHOU
IOCIeA0BaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3n. (CoOBpeMEHHBIE IPEACTABICHUSA O
IIPOUCXOXKAECHNUHU U 3BotoLnu CoslHLA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenue u aukenne Connua B ['anaktuke. Tumbl
rajakTuk. Paguoranaktuky U kBazapsl. UEpHbIE ABIPEI B SAPAX TATAKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
bonbiioro B3psiBa. PennkroBoe u3imyyeHue.

Macmrabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie mpobiaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habumronenns HeBOOPYKEHHBIM IJ1a30M C MCIOJB30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUM
JUIsL OIIpEJeNICHUs MOJI0KEHHsI HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noiymapus u sipkue 3BE3/1bI.

Habmronenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMUM B 3KOHOMUYECKOH, TEXHOJOIMYECKOW, COLMAIbHOH U
THYECKOH cdepax OeATeTbHOCTH YelIOBEKa, poiib M MecTo (U3WKH M aCTPOHOMHH B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pPOJIb (QU3MUECKOW Teopur B (HOPMHPOBAHUU
IpEJICTaBICHUN 0 PU3NYECKON KapTUHE MUPaA, MECTO (PU3UUECKON KApTHUHBI MUpPA B 00ILEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NPEACTABIECHUN O IPUPOJIE.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 Kkilacce ocymiecTBIseTcs € Y4ETOM
COJIEp’KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€Hl C KypcamMM MaTeMaThKH, OWOJIOTUH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHWE, Hay4HbIM (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOINOJIEHHE,
HKCIEPUMEHT, MOJIEIUPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPHI M HX
IPOEKIMM HAa OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJAHBIE 3JEMEHTApHBIX (DYHKIIHIA,
MpU3HAKU NI0J100MS TPEYTOJILHUKOB, ONPEIEICHNE TUIOIIAU TUIOCKUX QUryp U 00bEMa Tel.

buonoeusn: snexrpuyeckue SBIEHUS B JKMBOM mHpupoje, KojeOaTenbHbIE IBIKEHUS B
KUBOW MpPUPOJE, ONTHUYECKHE SBJICHHMS B JKUBOM Npupoje, AeWCTBUE paJvallud Ha >KUBbHIE
OpraHU3MBlI.

Xumusi: CTpOEHHE aTOMOB U MOJIEKYN, KpUCTAIJIMYEcCKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIEKTPAIbHBIN aHAIN3.

l'eocpaghus: marHUTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKa 3eMHOI
MIOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.

Texnonozusi: TUHUU DJIEKTpOIEpeiad, T€HEPATOp MEPEMEHHOr0 TOKa, 3JIEKTPOBUTATEb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TeJNEeBHU30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHast OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMUSA

OcBoenne yuebHOro mpeamera «®dusmuka» Ha ypoOBHE CpeaHEro oOmiero oOpa3oBaHUS
(0a30BBIf  ypOBEHb) JOJDKHO  OOECICUUTh  JIOCTHDKCHHE  CICIYIOIIUX  JINYHOCTHBIX,
MCTAIIPECAMCTHBIX U IMMPECAMCTHBIX O6pa3OBaTeJIBHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yJabTaThl OCBOCHHUSA yueOHOro mpeamera «DuU3uKa» JOHKHBI OTpPaKkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHWEHTAIMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSAM POCCHICKOro  0OIIecTBa,
pacuiMpeHye >KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IPOILIECCE PeaTu3allid OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM IMO3UMLMH O0ydYaroIlerocs Kak aKTUBHOTO H
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOTO OOIIECTBA;

IPUHITHE TPAJUIMOHHBIX OOIIEYEIOBEYECKUX TI'YMAaHUCTHUECKMX M JEMOKPAaTHYECKHX
IIEHHOCTEM;

TFOTOBHOCTb BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpEcax TIpakJaHCKOTo OOIIecTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3aIuy;

YMEHHME B3aUMOJEWCTBOBAaTh C COLMAJbHBIMM HHCTUTYTaMM B COOTBETCTBUU C HX
GYHKIUSMU 1 Ha3HAUCHUEM;

TFOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM EATENbHOCTH;

2) IATPHOTHYECKOTO BOCTIUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'PaX1aHCKON UAEHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHHWE K TOCYIApCTBEHHBIM CHMBOJAM, JOCTH)KEHUSM POCCHMCKHX
YU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJCHMUS;

CHOCOOHOCTh OLIEHMBATh CUTYallMI0 M IMPUHUMATh OCO3HAHHBIE PELICHMS, OPUEHTUPYACH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJI€ B I€ATEIbHOCTH YUEHOIO;

0CO3HaHME JIMYHOT'O BKJIaJIa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOUasl 3CTETUKY HAYYHOI'O TBOPYECTBA, IPUCYILETO
¢buznueckoil Hayke;

5) TpynoBoro BocnuTaHus:

MHTEpEC K pa3IuuHbiM cdepaM MNpopecCHOHANbHOW JESITeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3UKOW U TEXHUKOW, YMEHHME COBEpIIaThb OCO3HAHHBIA BbIOOp Oyaymieit
npodeccuu 1 peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHbBIE TUIAHBI;

TOTOBHOCTb M CIOCOOHOCTHh K 00pa30BaHUIO M caMO00pa3oBaHUIO B o0nacTu (pU3UKK Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYPhl, OCO3HAHHE TIJIOOAJIBLHOTO XapakTepa
HKOJIOTHUECKUX MPObIIeM;

IJITAHUPOBAHUE W OCYLIECTBJIEHUE JIEUCTBUI B OKPYKAKOIIEW Cpele Ha OCHOBE 3HAHMS
1L[eJIed yCTOMYMBOIO Pa3BUTHUS YEIOBEUECTBA;

paclIupeHHe OIbITa JIEeATENbHOCTH HKOJIOTMYECKON HamnpaBI€HHOCTH Ha OCHOBE
UMEIoIUXcs 3HaHU 1o (usuke;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:



c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3NYECKON HAYKHU;

OCO3HAHME IICHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOILECCE U3YUEHUS (PU3UKU
OCYILECTBIIATh IPOEKTHYIO U UCCIIEN0BATEIbCKYIO JESITEIbHOCTh HHANBUYAIBHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3zoBble Jlornyeckue 1ecTBUA:

CaMOCTOSITENIbHO (POPMYJIIMpPOBaTh U aKTyalU3UpOBaTh MpoOsieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpENENATh UEIH AESITEIbHOCTH, 3a1aBaTh MApAMETPhl U KPUTEPUU UX TOCTUKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBICHUSX;

pa3pabaThIBaTh IUIaH PEHICHUs IPOOJIEMbI C yUETOM aHalIM3a UMEIOIINXCS MaTepHaIbHbBIX
Y HEMaTepHUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJILTATOB LENSM,
OIICHUBATH PUCKHU IMOCJIECICTBHUI JAESITEIBHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSX pPEaTbHOr0, BHUPTYalbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEaTUBHOE MBIILJICHUE MPU PELICHUH )KU3HEHHBIX TPOOIIEM.

ba3oBble ucciiegoBare/ibCKue AeCTBUSA:

BJIQ/IeTh HAYyYHOW TEPMUHOJIOTHEN, KIIOYEBBIMU MOHATUAMHU U MeToAamu (pu3mdeckoi
HAYKU;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEIOBATEIbCKOM M MPOEKTHON AESITETbHOCTH B 001acTu
(GuU3HKH, CTOCOOHOCTHIO ¥ TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOUCKY METOJIOB PEIICHUs 3a/1a4
buznYeCcKOro coaepxKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TO3HAHMS,

BIIAJICTh BHUJAMH JCSATEIHHOCTH IO TOJYYEHHIO HOBOT'O 3HAHUS, €r0 HMHTEpIIpETaluH,
npeoOpa3oBaHMI0 M TPUMEHEHUI0 B PA3IMUHBIX YYE€OHBIX CHUTYyallUiX, B TOM 4HCIE MpU
CO3JJaHUU Y4EOHBIX MMPOEKTOB B 00J1aCTH (HU3UKH;

BBISIBJIAITh NPUYMHHO-CIIEICTBEHHbIE CBSI3W M aKTyaJlM3UpOBATh 3aJady, BbIABUTATh
TUTIOTE3y €€ peIIeHUs,, HaXOIUTh apPryMEHTBhl IS JI0KAa3aTeIhCTBA CBOUX YTBEPXKICHUI,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

aHAJIM3UPOBATh TMIOJYYEHHBIE B XOJI€ pEHICHUs 3aJaud pPe3yibTaThl, KPUTHUYECKH
OIIEHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBUSIX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 33/Jlaud B OOpPa30BATEIHHOM ACSITEIBHOCTU, B
TOM YHUCIIE TIPU U3YYCHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYAIIHsM, OLICHUBATh TPHUOOPETEHHBIN OMBIT;

YMETbh NEPEHOCUTH 3HaHUS M0 (PU3HMKE B MPAKTHUUECKYIO 00IaCTh KU3HEACITENbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTh OPUTMHAIBbHBIEC TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]1a4H, TOMYCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BIIJICTh HABBIKAMU TMOJydeHUs WHMOpMAIMK (GU3HUECKOTO COACPIKAHUS U3 UCTOUYHHUKOB
pa3HbIX THWIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, aHAM3, CUCTEMAaTHU3alUi0 U
WHTEPIpETAIHio HHOOPMAIIUN PA3IUIHBIX BUIOB U (OPM MPEACTABICHUS;

OIICHUBATh JOCTOBEPHOCTH MH(OpPMAIIHH;

WCIIOJIB30BaTh CpPENCTBA HWH()OPMAIMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJOTHH B
pEIIeHU KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OpPraHU3alMOHHBIX 3a/lad C COOJIOJICHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MMaCHOCTH, TUTUEHBI, PECYpPCOCOEPEIKEHMS, PABOBBIX H
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHON OE30MMacCHOCTH;



CO3MaBaTh TEKCTHl (UIWYECKOTO COACPKAHWS B pasIudHbIX Qopmarax ¢ y4EToM
Ha3Ha4YCHWs HMHQPOPMAIMK W I1EJICBOM  ayJUTOpUU, BHIOWpas ONTUMAIBHYIO (QopMy
MMpEaACTaBJICHUA U BU3yaJIU3allHH.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBHUS:

OCYILECTBIIATh OOILEHHE HA YpOKaX (PU3UKU U BO BHE-YPOUHON AEATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYalluid U CMATYATh KOH(IUKTEHI;

pa3sBEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HCIOJB30BAHUEM SI3BIKOBBIX
CPEACTB;

IIOHUMAaTh U UCII0JIb30BaTh IPEUMYIIECTBA KOMAHIHOW U MHIUBHyaIbHON paboThI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX ICHCTBUH € y4€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT'0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEIU COBMECTHOM JEATEIIBHOCTH, OpPraHU30BbIBATH U KOOPAWHUPOBATH
JEUCTBUS 1O €€ JOCTH)KEHMIO: COCTaBIAThH IUIAH JEWCTBUM, PAaclpeAciATh pOJU C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOM paboTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXJIOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ysnbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C MO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPATETMYECKOE IIOBEJEHUE B PA3IMUHBIX CHUTyalMsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepPCAJbHBIE YUeOHBIE IeiiCTBUS
Camoopranu3amnus:
CaMOCTOSITENIFHO OCYIIECTBIISITh MMO3HABATEIbHYIO AEATENBHOCTh B 00JacTH (U3UKUA U
ACTPOHOMUH, BBISIBIISTH IPOOJIEMBI, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITEIILHO COCTABJIATH TUIAH PEHICHHS PAcu€THBIX M KAYSCTBCHHBIX 3aJady, IUJIaH
BBIMIOJTHEHUS] TMPAKTUYeCKo paboThl € Y4ETOM UMEIONIMXCA PECypCcoB, COOCTBEHHBIX
BO3MOJKHOCTEHN U IIPEAIIOYTECHHMI;
JaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;
pacImpsATh paMKH YI€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHUIA;
JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBAaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pereHwue;
OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (OPMHUPOBAHUIO W TMPOSIBJICHUIO DPYIAUIMH B 00JIacTU  (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHAIBHBIH HHTEJIEKT:
JaBaTh OIEHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTUBHI B AESITENHHOCTH, OLIEHHWBATH
COOTBETCTBHUE PE3YIHTATOB LIEIISIM;
BJIa/IETh HaBBIKAMH MMO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JeHCTBUN
U MBICJIUTEILHBIX TIPOIECCOB, MX PE3YJIbTATOB U OCHOBAHUI;
UCIIONIb30BaTh PUEMBI peIICKCUU TSl OLIEHKH CUTYallid, BEIOOpA BEPHOTO PEIICHUS;
YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMAThH PEIICHUS TT0 UX CHIKEHUIO;
MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YIbTATOB EATEIHHOCTH;
MPUHUMATH CeOsI, TOHMMasi CBOM HEJIOCTATKH M JOCTOMHCTBA,
MPUHUMATH MOTHBBI U pTYMEHTHI IPYTUX TIPU aHAIHU3E PE3YIbTaTOB JACATEIbHOCTH;
pHU3HABaTh CBOE MIPABO W MIPABO JAPYTUX HA OIIHOKH.
B npouiecce qocTuxkeHHs! TMYHOCTHBIX Pe3yIbTaTOB OCBOCHHUS MPOTPAMMEI IO (DHU3UKE st
YPOBHsI CpefHEro o0Iero o0pa3oBaHus y OOYYAIOIINXCSI COBEPIICHCTBYETCS dMOITMOHATBHBIN
WHTEIJIEKT, MPEANOoIaralonuii ChoOpMUPOBAHHOCTD:



CaMOCO3HaHUsI, BKIIOYAIOIIETO0 CIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BHJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpEryJIMpPOBAHUS, BKJTIOYAIOIIETO CaMOKOHTPOIIb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHE, CIIOCOOHOCTH aJalTHPOBAaThCS K SMOIMOHAIBHBIM
HN3MCHCHUSAM U IPOABJIATH FI/I6KOCTB, GBITB OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHWBAIMH, BKIIIOYAIOIICH CTPEMIICHHE K JOCTHDKEHUIO IENIU M YCIEXY,
ONTUMU3M, MHUIIUATHUBHOCTb, YMCHUC HeﬁCTBOBaTB HUCX0as N3 CBOUX BO3MO)KH0CTCI\/JI;

AMIATHH, BKIIIOYAIOIIEH CIIOCOOHOCTh TOHUMATh 3MOIMOHAILHOE COCTOSHUE IPYTHUX,
YUYUTBIBATH €TI0 ITPHU OCYHICCTBJICHUA O6H.[CHI/I$I, CHOCO6HOCTB K COYYBCTBHIO U COICPCIKNBAHUTIO,

COILIMAIBHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIICHUS C IPYTUMHU
JFOAbMU, 3200TUTHCS, IPOSBIISTH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATDBI

K konny o0yuenus B 10 kJjacce npeaMeTHbIE pe3yiIbTaThl HA 0a30BOM YPOBHE JTOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHUIA:

JIEMOHCTPHPOBATh HA TMPUMEpaxX pojib U MeCcTO (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMN
HAayyHOW KapTHHBI MHMpa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU M TEXHOJOIHH, B IPAKTHYECKOH
JNeITEeIILHOCTH JIFOICH

YUUTBIBATh TPAHULBl NPUMEHEHHUS H3YYEHHbIX (PU3MUECKUX MoOjeNel: MaTepuaibHas
TOYKa, MHEpUUAIbHAs CHCTEMa OTCYETa, a0COJIOTHO TBEPIOE TENO, UACAIbHBIA ra3, MOJIENIU
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TeJ, TOUECYHBIN DJIEKTPUUECKUM 3aps] IPU PELICHUU
dbu3nUecKux 3a1a4;

pacrio3HaBaTh (U3MYECKHUE SBJIEHUS (IIPOLECChl) U OOBACHATh MX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHUS BEUIECTBA M 3JIEKTPOJUHAMHKU:
PaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHENHHOE JBM)KEHHE, CBOOOJHOE NaJeHue Tell,
JIBUKCHHE 110 OKPY)XHOCTH, WHEpLUs, B3amMmozecicTBue Tei, auddysus, OpoyHOBCKOE
JBIDKEHUE, CTPOCHUE >KUAKOCTeW M TBEPIBIX Tesl, U3MEHEHHEe 00BbEMa Ten NpH HarpeBaHUU
(oxJ1aXx/1eHNHN), TEMJIOBOE PaBHOBECHE, NCIIApEHUE, KOHIEHCAUs, JIaBJIeHHEe, KpUCTAIIIN3aIus,
KHUIIEHUE, BJIAKHOCTH BO3JlyXa, MOBBIIICHUE IABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM
cocyzie, CBA3b MEXKIYy IapaMeTpaMd COCTOSIHMSI ra3a B HM30IpoleccaX, 3JIEKTpU3alus Tell,
B3aMMOJEICTBHE 3aps/10B;

ONMCHIBaTh MEXAHMYECKOE JIBM)KEHUE, UCHOJb3ys (PU3MYECKHE BEIUYMHBI: KOOpAMHATA,
IyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CUja, UMITYJIbC Tela, KHHETHYECKas
SHEprusi, NOTEHLUalbHAas SHEPIus, MeXaHH4ecKass paboTa, MeXaHHYecKas MOUIHOCTb; IMpHU
ONHCAaHUM TPABWJIBHO TPAKTOBaThb (PU3UYECKUH CMBICI HCIOJIB3YEMbIX BEIMYUH, HX
0003Ha4YeHMsI U €IMHUIIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUYHUHY
C IpYTrUMH BEJIMUYUHAMH,

ONKCHIBATh HM3YYEHHbIE TEIJIOBbIE CBOICTBA TEJl W TEIUIOBBIE SIBJICHUS, HCIIOJIb3Ys
¢u3nyeckue BENWYMHBL: JIaBJICHHE Ta3za, TeMIleparypa, CpelHss KHUHETHYecKas SHEeprus
XA0TUYECKOTO JIBUKEHUS MOJIEKYJ, CpPEJHEKBaApaTUyHas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprus, padora rasza, Ko3((UIHMEHT MOJIe3HOro JEHCTBUS TEIIOBOTO
JBUTATENS; IPU ONMUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKHI CMBICI UCIIOJIb3yEMbIX BEJTUYHH,
uX OOO3HAYEHMS M E€IUHMIBI, HAXOAUTh (OPMYJbI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMUMHY C APYTUMHU BETUUUHAM;

ONMCHIBATh U3YYECHHBIE JJIEKTPUUYECKHE CBOWMCTBA BEIIECTBA M AIEKTPUUYECKUE SIBICHUS
(mpotiecchl), UCTONB3YS (GU3NYECKUE BEIUYUHBL: AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOe MoJe,
HanpspKEHHOCTh  TI0JIS, IOTEHLMAJ, PAa3HOCTh IOTEHIHMAIOB; IPU ONUCAHUM IPABHIBHO
TPaKTOBaTh (PU3NYECKUII CMBICI HCIONb3YEMbIX BEIWYUH, HX OOO3HAYEHHS] M €IMHUIBL;
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUUHAMU;



aHaATM3UPOBaTh (PU3MUYECKHE MPOIECChl W SIBICHUS, UCIONB3ysd (DU3MUECKHE 3aKOHBI U
MPUHIMIBL: 3aKOH BceMupHoro tarotenus, I, II m III 3akonsl HbroTOHA, 3aKOH COXpaHEHHUs
MEXaHUYECKON DHEPIUM, 3aKOH COXPAHEHHUs MMITYJIbCA, IIPUHLIMII CYIIEPIIO3ULUN CUJI, IIPUHIUIT
paBHOIIPaBUs MHEPLUAIBHBIX CUCTEM OTCYETA, MOJICKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS
BEILECTBA, T'a30BbIC 3aKOHBI, CBA3b CPEIHEH KHHETMYECKOW DHEPIUM TEILUIOBOTO JABUKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMIepaTypoi, NEepBbIil 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KynoHa, MpW 3TOM pas3indarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTH4ecKoe BBIPAKEHHUE U YCIIOBUS (IpaHMIIbI, 00JacTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMIIBI IEHCTBHS MAIIMH, TPUOOPOB U TEXHHUYECKUX YCTPOMCTB;
pas3nyaTh yCI0BUSA MX O€30IaCHOTO UCIIOJIb30BaHUS B IOBCEAHEBHOM KU3HM;

BBINOJIHATh OKCIIEPUMEHTHI IO HWCCIEAOBAHHUIO (DPU3MUYECKUX SBJICHUH U TPOLIECCOB C
UCMOJIb30BAHUEM INPAMBIX M KOCBEHHBIX HW3MEpPEHUH, npu 3ToM  (HOpMYIMpPOBATH
npobnemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
IPEJI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BBIBOABI;

OCYIIECTBIISATh MPSIMBIE W KOCBEHHBIC H3MEPEHUs (PHU3UUECKUX BEJIWYHMH, IMPH STOM
BbIOMpPATh ONTHUMAJbHBIN CIIOCOO W3MEPEHHs M MCIOJIb30BaTh H3BECTHBIE METOJbl OLIEHKU
IIOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIy (U3MUECKUMHM BEIUYMHAMHM C HCHOJIb30BAHUEM
OpSIMBIX M3MEPEHMH, MPU 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (UKCHPOBATh pE3yJIbTaThl
HOJYYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEIWYUH B BUJAE TAaOIMIl U rpadUKOB, A€1aTh BHIBOJbI
10 pe3yJbTaTaM UCCIEI0BAHMS;

cobuoiaTh IpaBuia 0€30MacHOro TpyAa MpU MPOBEIEHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENIOBATEILCKOM M TMPOEKTHOW JEATENIBHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOICTB U 1a00paTopHOro 000py10BaHHUS;

pemath pacu€THblE 3aJayd C SIBHO 3aJaHHON (DU3MYECKOM MOJENbl0, HCIONb3Ys
(du3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIM3a YCIOBMS 337a4Ml BIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIWYMHBI M (POPMYIIBI, HEOOXOAMMBIE Ui €€ pEelICHHS,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHUsI (PU3MYEeCKOi BEIMYHHBI,

pemaTh KadyeCTBEHHBIC 3a/1aud: BBICTPAMBATh JIOTUYECKH HENPOTUBOPEUMBYIO LIETIOUYKY
paccyXIeHUI ¢ OOpOi Ha U3y4EHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHHUS;

UCIONB30BaTh NPU pELIEHWH Y4eOHBIX 3aJad COBpPEMEHHble HH(OPMAIMOHHBIE
TEXHOJIOTUM [UI TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPeJCTaBICHUsS y4yeOHOU u
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHaAJTM3UPOBATh MOJTy4yaeMyro HH()OpMaIHIO;

IPUBOJUTH MPUMEPHI BKJIa/a POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HaYKH, 00BbSCHEHHE MIPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIIOJIb30BaTh TEOPETHUYECKWE 3HAHMUA MO0 (U3UKE B TOBCEAHEBHOW IKU3HU IS
oOecrieueHns 6€30MaCHOCTH MTPHU OOpallleHHH ¢ MPUOOPaMHU U TEXHUYECKUMHU YCTPOUCTBAMH, JJIs
COXpaHEHHUsI 3/10pOBbs U COOIIIOIEHNS HOPM HKOJIOTHYECKOTO TOBEACHMS B OKpY Kalollel cpee;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJICH, IIaHUPOBATh paboTy
IpyNNbl, palUoOHaIbHO pacHpeneNsTh OOS3aHHOCTH U IUIAHUPOBATh JEATEIBHOCTH B
HECTaHJAPTHBIX CUTYalUsX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)KIO0TO M3 YYaCTHUKOB T'PYIIIBI B
peleHne paccMaTpuBaeMol IPOOIEMBI.

K koniy o0yuenus B 11 kJjacce npeaMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTh y O0YUAIOIINUXCS YMEHUM:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTo (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHMPA, B PAa3BUTHUH COBPEMEHHON TEXHUKH M TE€XHOJOTHH, B NMPAKTUUYECKOH
JeSITebHOCTH JII0/IeH, LIEJIOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPTHUHBI MUPA;

YUUTHIBaTh TPAHUIBI TNPUMEHEHUS W3YyYEHHBIX (U3NUECKUX MOJeNel: TO4YeUHbIN
NIEKTPUYECKUI 3apsil, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SACpHAs MOJEIb aToMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOT'O Si/Jpa MPH pelieHrnn GU3NYECKUX 3a/1ay;



pacrio3HaBaTh (uU3MYECKHUE SBJIEHUS (IIPOIecChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
JNEKTPOAVMHAMUKHN U KBAaHTOBOM (DU3HMKU: 3JEKTpUYECcKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE [JEHCTBUS TOKAa, B3aUMOJECHCTBHUE MArHUTOB, 3JIEKTPOMAarHUTHas
WHAYKIHS, JACWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHMK C TOKOM M JBUXKYLIUICS 3apsn,
AIIEKTPOMArHUTHBIE KOJIEOaHUS ¥ BOJHBI, IPSIMOJIMHEHHOE pAacIpOCTPaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, uHTepdepeHuus, audpakuus U TMOJNSIpU3ALUS  CBETa, JUCIEpPCUsi CBeTa,
doroanekrpudeckuii 3¢ dekt (poroaddekr), CBeTOBOE NaBlIeHNE, BOSHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aToMa BOJI0pO/la, ECTECTBEHHAsl U MICKYCCTBEHHAs PaInOaKTUBHOCTD;

ONMCHIBATh M3YUYCHHBIE CBOWCTBA BEILECTBA (DJIEKTPUUECKHE, MAarHUTHBIE, ONTHYECKUE,
ANEKTPUUYECKYIO MPOBOJUMOCTD PA3IMYHBIX CPEN) U DJICKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHUE BEMUYMHBL: DIIEKTPUYECKUHM 3apsii, CHJa TOKa, JJIEKTPHUECKOE
HaNpPsDKEHUE, SJIEKTPUUECKOE COMTPOTUBRIIEHUE, PA3HOCTh MOTEHIMAIIOB, JIEKTPOABUKYIIAs CHIIa,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cwia Ammepa, cuia JlopeHna, MHIYKTMBHOCTb
KaTyIIKH, SHEPTUsl 3JIEKTPUYECKOI0 M MAarHUTHOTO IOJIeH, MEepuoja M YacToTa KojebaHuil B
K0JIeOAaTeIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOILECCe TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKAas CuUila JMH3bI, MpPU OMUCAHUHM MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIMYUH, WX OOO3HAUEHUS W CIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTUMU BETUYUHAMU;

ONKCBHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUS W TPOLECCHI, HUCIONB3YS (PHU3HMUECKue
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPTUs U
UMIyNbC (OTOHA, TEPHUOJ TIOJIypaclaga, SHEPrus CBSI3M AaTOMHBIX SJ€p, NpPU OINUCAHHUU
MPAaBUJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIONB3YeMbIX BEIMYMH, HUX OOO3HAYCHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIINE TAHHYIO (DU3MUYECKYIO BEIWYHHY C IPYTHMHU
BEJIMUYMHAMU, BRIYUCIATH 3HAU€HUE (PU3NYECKON BETUUHHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3ySd (DU3MUECKHE 3aKOHBI U
OpUHLIMIBE: 3akoH OMa, 3aKOHBI TIOCTENOBATENBHOTO U  MapalljIeIbHOTO  COETUHEHUS
MPOBOJHUKOB, 3akoH J[xoyms—JIeHna, 3akoH 3JIGKTPOMAarHMUTHOM  WHIYKLIHUH, 3aKOH
OPSIMOJIMHEHHOTO pacHpOCTpaHEHUsl CBETa, 3aKOHBI OTPAKEHUS CBETa, 3aKOHBI MPETOMIICHUS
cBeTa, ypaBHeHHEe OMNHmITeHHa I (GoTodddeKTa, 3aKOH COXpPaHEHUS HHEPruH, 3aKOH
COXpPaHEHMs HMIIYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUUECKOTO 3apsia, 3aKOH COXPAaHEHUS
MaccoBOI'0 4YHcla, MOCTyaaTsl bopa, 3aKOH paJMOaKTUBHOTO pacnaja, MpH 3TOM pa3inydarh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro0 MaTeMaTH4eCKOE BbIpR)KEHUE W YCIIOBHS (TpaHUIIBL,
00yacTh) IPUMEHUMOCTH;

OTpeNieNIATh HaNpaBieHUE BEKTOpa MHIAYKIMHW MAarHUTHOTO TOJsS NMPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiiel JlopeHna;

CTPOUTH M OIMCHIBATh U300pakeHNE, CO3/1aBAEMOE TNIOCKHM 3€pKaioM, TOHKOH JIMH301;

BBITMOJHATh 3KCIIEPUMEHTHI 1O HCCIIECJOBAHUIO (PU3UYECKUX SBJICHUM M MPOLECCOB C
UCMOJIb30BAaHUEM TPAMBIX U KOCBEHHBIX HW3MEpEHWil: mnpu 3ToM  (QOpMYyJIHpOBaTh
npoOnemMy/3ajady W TUIOTE3y Y4eOHOro OSKCHEpHUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OMBIT U (POPMYIUPOBATH BHIBOBI;

OCYIIECTBIISITh MpSAMblE U KOCBEHHbIE H3MEpEeHHs] (U3MUECKUX BEJIWYMH, IPU ITOM
BBIOMpPATh ONTHUMAJBHBIM CIOCOO W3MEPEHUs M HCIOJIb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPELTHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C HCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUH:
IpU 3TOM KOHCTPYMPOBATH YCTAaHOBKY, (PMKCHPOBATH PE3YIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
¢u3nueckux BEIMYMH B BHJE TaOMUIl W TpaduKoOB, JAenaTh BBIBOABI 10 pe3yiabTaTaMm
HCCJIEJIOBAHMUS,

coOuoiaTh MpaBuia 0€30MacHOro TpyJda NpH TMPOBEACHUM HCCIENIOBAaHMA B paMKax
y4eOHOrO0 SKCIIEPUMEHTA, Y4eOHO-UCCIEOBATENICKOM M TMPOEKTHOW JESTeNbHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOTO 000PYAOBaHUS;



pemiath pacu€THble 3aJaud C SIBHO 3aJaHHOM (PU3MUYECKOM MOJENbI0, HCHOIb3Ys
(u3nyeckre 3aKOHbI M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4M BIOMPATh (PU3HUECKYIO
MOJIENIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBIE UIs €€ pEeLIeHHUS,
HPOBOJUTH PAcUYEThl U OLIEHUBATh PEAIbHOCTh MOJIyYEHHOI'O 3HaUeHHs (PU3MUECKON BEITMUUHBL;

pellarb KayeCTBEHHBIE 3aJadyM: BBICTPAUBATh JIOTMYECKHM HEIPOTHUBOPECYMBYIO LEMOYKY
paccyKIeHU ¢ ONIOPOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUYECKHE SBICHHUS;

UCTOJB30BaTh MPH PEUICHHH Y4eOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYpUPOBAHHUS, MHTEPIPETAUN U IPEACTaBICHUs y4eOHOH u
HAYYHO-TIOMYJISIPHOW HMH(OpMAIUM, MOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKHU
aHAJIM3UPOBATh [10JIy4aeMyl0 HH(POPMALUIO;

OOBSICHATH IPUHIUIIBI IEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOWUCTB, pa3anyaTh
yCIIOBHS UX O€3011aCHOI0 MCII0JIb30BaHMS B IOBCEJHEBHOM JKU3HU;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEkKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, B 00BsSCHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCTIOJIb30BAaTh TEOPETHUYECKUE 3HAHUSA 1O (HU3UKE B TOBCEJAHEBHOW IKH3HHM IS
oOecrieyeHns 6€30MaCHOCTH ITPHU 0OpALEHUH C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXPaHEHMsI 3/I0POBbsI U COOJIIOJCHUS HOPM IKOJIOTHUYECKOT0 ITOBEICHUS B OKPYXKAIOLLIEH cpelie;

paboTaTh B IpYIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIEH, IUIAaHUPOBATh paboOTy
TPYIIIbI, PalMOHAIBFHO paclpelneNiaTh OOf3aHHOCTH W IUIAHUPOBATh JICATEILHOCTH B
HECTaHJAPTHBIX CUTYaLUsX, aJeKBaTHO OLICHMBATh BKJIAJ Ka)KIOTO M3 YYaCTHUKOB I'PYIIIBI B
peleHre paccMaTpUBaeMOi IPOOIEMBI.



TEMATHYECKOE IVNTAHUPOBAHHUE 10 KJIACC

KoauuecTBO 4acoB

JuaexkTpoHHble (UU(poBbHIE)

Ne n/m HaunmeHoBaHue pa3/iesioB U TeM MPOrpamMMbl
Bcero KP 1P o0pa3oBaTe/bHbIE PeCypChl

Paznea 1. PUSUKA U METOJAbI HAYYHOI'O ITIO3ZHAHUSA
1.1 du3rKa ¥ METObI HAYYHOTO [TO3HAHHUS 2 bubmmorexa LIOK https://m.edsoo.ru/7f41bf72

Hroro 1o pasueny 2

Pa3zpgen 2. MEXAHUKA
2.1 Kunemartuka 5 bu6nuoreka [TOK https://m.edsoo.ru/7f41bf72
2.2 JluHamuKa 7 bu6nuoreka [TOK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHCHHS B MEXAHHKE 6 1 bubaunorexa [IOK https://m.edsoo.ru/7f41bf72

Hroro mo paszneny 18

Paznen 3. MOJIEKYJIAPHASN ®U3UKA U TEPMO/IMHAMUNKA
3.1 ?GCOP;JBI:I MOJICKYTAPHOKHHCTHHCECKOR 9 1 bubmmorexa LIOK https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJIMHAMHKH 10 bubmorexa LTOK https://m.edsoo.ru/7f41bf72
3.3 ATpETaTHBIC COCTOAHIM BEIICCTBA. 5 Bu6motexa IIOK https://m.edsoo.ru/7f41bf72

@Daz0BbIE NEPEXOBI

Uroro no pazueny 24

Paznen 4. JJIEKTPOJIMHAMUKA
4.1 DJeKTpocTaTHKa 10 1 bubnmnoreka LIOK https://m.edsoo.ru/7f41bf72
4.2 Hocrosmmii o1eTpieckiit Tok. Toki B 12 Bubaunorexa [IOK https://m.edsoo.ru/7f41bf72

pa3IUYHBIX CpeIax

Uroro mo pazneny 22

PesepBHOE Bpemst 2
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11 KJIACC

KoauuecTBO 4acoB

Ne HaunmeHoBaHUe pa3/iesioB U TeM NMPOrPaMMbl JJICKTPOHHEIC (ItHPPOBLIC)
n/m pas porp Bcero Kontpoabie P o0pa3oBaTe/IbHbIE PecypChl
padoThI
Paznen 1. JIEKTPOIMHAMUKA
1.1 MarauTtHOe 1ojie. DIeKTPOMarHuTHAsT HHYKIHSI 11 1 3 bubnunoreka LIOK https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 MexaHUYeCKUe U 3JICKTPOMAarHUTHBIE KOJIeOaHuUs 9 1 bubaunorexa [IOK https://m.edsoo.ru/7f41c97c
2.2 MexaHUYeCKUE U JICKTPOMArHUTHBIC BOJIHBI 5 1 bubaunorexa [IOK https://m.edsoo.ru/7f41c97c
2.3 OnTHka 10 3 bubnmorexa LIOK https://m.edsoo.ru/7f41c97¢c
Utoro no pazneny 24
Pa3zgen 3. OCHOBBI CIHEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
3.1 OCHOBBI CTICIIUATBHOIN TEOPUH OTHOCHTEIIBHOCTH 4 1 bubmmorexa LTOK https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DIeMEHTHI KBAHTOBOM OIITHKH 6 bubmmorexa LIOK https://m.edsoo.ru/7f41c97¢c
4.2 Ctpoenue aToma 4 bubnunoreka [IOK https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE PO 5 bubnunorexa [IOK https://m.edsoo.ru/7f41c97c
Uroro mo pazneny 15
Paznen 5. JJIEMEHTBI ACTPOHOMMNHU U ACTPODPU3IUKHU
5.1 ‘ DJIeMEHTBI aCTPOHOMHHU M aCTPODUIUKH 7 1 bubaunorexa [IOK https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 7
Pasznen 6. OGOBIIAIOIIEE IOBTOPEHUE
6.1 ‘ O6o06u1aroniee MOBTOPEHUE 4 bubnnoreka LIOK https://m.edsoo.ru/7f41c97c
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Uroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHHME 10 KJIACC

Ne KoanvecTBo yacoB JJIeKTPOHHBIE HU(PPOBBIEC 00pa3oBaTeIbHbIE
Tema ypoka
n/n Bcero KP P pecypcsl

1 Du3uka — Hayka 0 npupope. Hayumbie MCTo! 1 Bbubmnoreka I{OK https://m.edsoo.ru/ff0c32e2
MIO3HaHMSI OKPYXKAIOLIET0 MHpa
Poine 1 MecTo ¢pu3uKu B pOpMHUPOBAHUHT

2 COBPEMEHHOI HAYYHOI KapTHHBI MHpPa, B 1 bubnunoteka [IOK https://m.edsoo.ru/ff0c33e6
NPAKTHYECKOH JICSITETbHOCTH JIFOICH
Mexanunueckoe aBmxeHue. OTHOCUTEIBHOCTh

3 MEXaHHYECKOTro JBIKeHus. [lepemerienue, 1 Bbubmnoreka IJOK https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE

4 PaBHOMEpHOE MPSIMOJIMHEHHOE JIBIKCHUE 1 bu6mmnorexa [IOK https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSMOJIIMHEHHOE JIBHKCHUEC 1 bubmmnoreka [IOK https://m.edsoo.ru/ff0c372e

6 Croboamoe nazerue. YckopeHne cBoboanoro 1 bubamorexa I{OK https://m.edsoo.ru/ff0c39cc
naJICHUsI

7 KpHBOHHHeHHvoe ABIDKEHHE. JIBIDKeHHe 1 bubmmoreka [TOK https://m.edsoo.ru/ff0c3ada
MaTepUAIbHON TOYKH 110 OKPY)KHOCTH
[MpuHIMN OTHOCHTENBFHOCTH [ anmuiiest.

8 WNuepunanbHble cucteMsl otcuera. [IepBhiii 3aKoH 1 bubnuorexa LIOK https://m.edsoo.ru/ffOc3be8
HeroTona

9 MaccavTeﬂa' Cuna. Tpunin CYHCPHIOSHMILIH CILL. 1 bubamoreka I{OK https://m.edsoo.ru/ff0c3be8
Bropoii 3akoH HeioTOHA /17151 MaTepraibHON TOUKH

10 Tpetuit 3axoH HproTOHA /17151 MaTepHalIbHBIX TOYEK 1 bubmmoreka LIOK https://m.edsoo.ru/ff0c3be8

11 3aKOH BCEMHPHOTO TAOTCHMS. CHIIA TAKECTH. 1 Bu6mmotexa 1IOK https://m.edsoo.ru/ff0c3d00
IlepBasg kocMHUecKasi CKOPOCTh

12 Cuuia ynpyroctu. 3akoH ['yka. Bec Tena 1 bubaunoreka [{OK https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koadpduuuent tpenus. Cumna

13 COTPOTUBIICHUS TPU JBMKCHUHU TeNa B KHUIKOCTH 1 bubmuorexa I{OK https://m.edsoo.ru/ff0c3f76
WJIN Ta3e

14 [TocTymarensHOE U BpaIlaTeIbHOE ABIKCHHE 1 bubmoreka IIOK https://m.edsoo.ru/ff0c41a6
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abcomoTHO TBEpAOro Tesa. MomeHt cuibl. ITnedo
CWJIBL. YCIIOBHs paBHOBECHS TBEPAOIO TeNa

15

NMnynbsc MmaTepualbHOW TOUYKHU, CUCTEMBI
MaTepUaIbHBIX TOYEK. IMITynbe cuibl. 3aKOH
COXpaHEHUs1 UMITYyJIbCa. PEaKTUBHOE IBUIKECHHE

Bbubmnoreka IJOK https://m.edsoo.ru/ff0c43d6

16

Pabora u momrHOCTh cuibl. Kunerudeckast
SHEprus MarepuanbHoil Touku. Teopema 00
M3MEHEHUN KMHETUUECKON YHEPTrUun

Bbubmmoreka IJOK https://m.edsoo.ru/ff0c4502

17

[TorenumnanbsHas sueprus. [loreHunaneHas
SHEPTUs YIpyro n1eGopMUpOBAHHON MPY>KUHBI.
[ToTennumanpHas HEPrUs TeIa BOJIU3U
MOBEPXHOCTU 3E€MJIU

bubmmoreka [TOK https://m.edsoo.ru/ff0c461a

18

[ToTeHnmaabLHBIE M HEMMOTEHIIHATILHBIE CUIIBI.
CBs13b pabOTHI HEMOTEHIIMAJIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOW SHEPTHH CHCTEMBbI
TeJ. 3aKOH COXPaHEHUSI MEXaHUUECKON YHEPTUU

bubaunoreka I{OK https://m.edsoo.ru/ff0c478c

19

Jlaboparopnas pabora «McciaenoBanue cBs3zu
paboThI CHITBI C U3MEHEHHEM MEXaHHUeCKON
DHEPTUH TeJla Ha IIPUMEPE PACTHKEHUS
PE3UHOBOTO KIYTa»

20

KOHTpOHBHaﬂ pa60Ta no TeMe «KnHemaTtnka.
HI/IH&MHK&. 3aKOHEI COXPAaHCHHUA B MECXAaHUKE»

bu6muoreka [TOK https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOM TEOpUU. bpoyHOBCKOE ABUKEHUE.

Audpdysus

bubaunorexa I{OK https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKEHUS U B3aUMOJICHCTBUS YaCTHIL
BelecTsa. Mozenu CTpOoeHUs ra30B, )KUJIKOCTEN U
TBEPABIX TEN

23

Macca monekyn. KonuyecTBo BemiecTsa.
[TocTostHHast ABoraapo

24

TennoBoe paBHOBecue. Temneparypa u eé
n3Mepenue. [Ilkana remnepatyp Llenbcus
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Wneanbusiii raz3 B MKT. OcHOBHOE ypaBHEHUE

25 MKT 1 bubnmorexa LIOK https://m.edsoo.ru/ffOc4fde
AOCOIOTHAs TEMITEpaTypa Kak Mepa CpeIHei

26 KMHETHYECKOM DHEPTUHU JIBUKCHUS MOJICKYI. 1 bubmmoreka [{TOK https://m.edsoo.ru/ffOc511e
YpasHenue MeHneneesa-Kianelpona

27 3akon [lanbpToHa. ["a30BBIC 3aKOHBI 1
Jlaboparopuas pabota «Vccienoanue

28 3aBHCHUMOCTH MEXKIy NapaMeTpaMu COCTOSHUS 1
Pa3peKCHHOTO ra3a

29 Msonpoueccel B H1€anbHOM rase i ux 1 bubmmorexa I{OK https://m.edsoo.ru/ff0c570e
rpaduUecKoe MpeICTaBICHHE
BHyTpeHHsIsl SHEpTHs TEPMOAMHAMUYECKOM

30 CHCTEMBI ¥ CIIOCOObI €8 u3MEHEHMA. KomecTso 1 bubmmoreka IIOK https://m.edsoo.ru/ff0c5952
TEIUIOTHI M paboTa. BHyTpeHHsIs SHEpTHsI
OJTHOATOMHOTO HCaJIbHOIO rasa

31 Buipl Temonepenaun 1 bu6mmoreka [IOK https://m.edsoo.ru/ff0c5c36
VnenbHas TEIMIOEMKOCTE BemecTBa. KonmaecTBo

32 TEIUTIOTHI MPH TeIuIonepenave. AnnadaTHbIid 1 Bbubmnoreka ITOK https://m.edsoo.ru/ff0c5c36
poIece

33 T1epBpiii 3aKOH TEPMOJIMHAMMUKH H ero 1 bubamnorexa IJOK https://m.edsoo.ru/ffOc5efc
MPUMEHEHHE K U30IMPOIIeccaM

34 Heobparumocts npoueccos B npupone. Bropoit 1 Bu6mmoreka LIOK https://m.edsoo.ru/ff0c6230
3aKOH TePMOIMHAMUKU

35 [Mpunaimn neiicteus u KI1J] TerioBoit MamuHb 1 bubmmnoreka [1OK https://m.edsoo.ru/ff0c600a

36 I{ukn Kapro u ero KIT/1 1

37 DKOJIOrH4ecKue Mpo0IeMbl TEINIO3HEPTETUKH 1

3g | QOobmaommii ypox «Monexynapuas pusmka. 1 Bu6motexa [IOK https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOTUHAMUKH

39 Kontpospra pabora no reme «Mosexyipras 1 Bubmiorexa LIOK https://m.edsoo.ru/ff0c6a50
¢uznka. OCHOBBI TEPMOJMHAMUKIY

40 ITapooOpa3oBanue u KoHAeHcalws. Vicapenne u 1 bu6muoreka IOK https://m.edsoo.ru/ff0c63b6
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KHUIICHUC

AOCOJIIOTHASA ¥ OTHOCUTEIIbHAS BIAKHOCTE

41 . Bbubmnoreka IJOK https://m.edsoo.ru/ff0c64d8
Bo3ayxa. HacelienHslil map
Teépnoe Teno. Kpucrannuueckue u aMmoppHbIe

42 Tena. AHM30TPOIHS CBOWCTB KPHUCTAILIOB. bubmmoreka LIOK https://m.edsoo.ru/ff0c65f0
Kunkue kpuctamisl. CoBpeMEeHHbIE MaTEpUATIbI

43 IlnapiierHe 1 KpUCTALIH3ALAA. Y IebHAS bubmmoteka I{OK https://m.edsoo.ru/ff0c6708
teruiorta miapneHus. Cyonumanus

44 VYpaBHEHHE TEIJIOBOTrO OajaHca bu6mmoreka ITOK https://m.edsoo.ru/ff0c6820

45 DICKTPH3AUHA TeIl. INEKTPHICCKHI saps. Jlpa Bu6nmoreka I[IOK https://m.edsoo.ru/ffOc6bcc
BH/JIA DJIEKTPUUECKHX 3apsiIOB

46 TIpOBOIHHIH, AMONCKTPHKH H MOJYTPOBOAHAKH. bubnmoreka LIOK https://m.edsoo.ru/ffOc6bcc
3aKOH COXpaHEHHsI SJICKTPUUYECKOTO 3apsijia

47 BSaHMOﬂfHCTBHe SAPANOB. 3akon Kynona. bubnuoreka LIOK https://m.edsoo.ru/ffOc6eed
ToueuHbIN AIIEKTPUUECKUN 3apsil
HampsxénnocTs anekrpuueckoro noss. [IpuHnummn

48 CYNEPIO3UIIMU MICKTPUICCKHUX Toed. JInHuu bubnunoteka I{OK https://m.edsoo.ru/ff0c6df2
HANPsHKEHHOCTH

49 PaboTa cuit 51eKTPOCTATHYECKOTO MO, bubmmoteka L{OK https://m.edsoo.ru/ff0c6f00
[ToreHnnman. Pa3HOCTh NOTEHIMAJIOB
[TpoBOAHMKY U TUINIEKTPUKH B

50 AJIEKTPOCTATUYECKOM ToJte. J{udmexrpuueckast bubmmoreka [{OK https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTh

51 Onextpoémrocth. Kongencarop bubmmoteka I{OK https://m.edsoo.ru/ff0c7126

52 DIEKTPOEMKOCTE, III0CKOTO KOHACHCATOPa. Bubauoreka [IOK https://m.edsoo.ru/ff0c72c0
OHeprus 3apsyKEHHOTI0 KOHJIEHCAaTopa

53 Jlaboparopnas pabora "M3mepenne
ANEKTPOEMKOCTH KOHJIeHcaTopa '
[IpuHIMIT NENCTBUS U IPUMEHEHNE

54 KOH/JIEHCAaTOPOB, KOIIMPOBAJIBHOTO anmnapara,

CTPYMHOIO IPUHTEPA. DJIEKTPOCTaTUYECKAs
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3amuTa. 3a3eMIIeHHE IEKTPOnpruOopoB

55

DJIEKTPUUYECKUH TOK, YCIOBUS €0
cymiectBoBanus. [locrosiunbiit Tok. Cuna Toka.
Hanpsixenue. Conporusienue. 3akod Oma st
y4acTKa Henu

56

[TocnenoBarenbHOE, NapalIeIbHOE, CMEILIAHHOE
coeMHEeHNe MPOBOIHUKOB. JlabopaTtopHas paboTa
«M3ydeHne CMeIanHoro COeAMHEHUS
PE3UCTOPOBY

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

57

PaGoTta u MOLITHOCTB ANEKTPUYECKOTO TOKA. 3aKOH
JIxoynsa-Jlenna

bu6mmoreka ITOK https://m.edsoo.ru/ff0c7838

58

3axon Oma 11 ITOJIHOM (3aMKHYTOI)
aniekTprueckoi nenu. Kopotkoe 3aMbIkaHUe.
Jlaboparopuas padota «M3meperue DJ1C
MCTOYHHKA TOKA U €r0 BHYTPCHHETO
COIPOTHUBIICHHSI»

bubamnoreka I{OK https://m.edsoo.ru/ff0c7ae0

59

DJeKTpOHHAas MPOBOAUMOCTD TBEP/IBIX METAIJIOB.
3aBUCUMOCTD COIIPOTHUBIIEHUS METAJUIOB OT
temneparypbl. CBEpXIIPOBOANMOCTh

60

DnexTpuyeckuil Tok B Bakyyme. CBolicTBa
ANIEKTPOHHBIX ITYYKOB

61

[TonynpoBoIHUKH, UX COOCTBEHHAs U TIPUMECHAs
npoBoauMOCTh. CBOMCTBa p—N-TIepexo/ia.
[TonynpoBOTHUKOBEIE TPUOOPHI

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

62

DIEeKTpUUYECKUI TOK B paCTBOpAX U pacruiaBax
ANEKTPOIUTOB. DNEKTPOIUTHYECKAS
JUccolanus. DIEeKTPOIIn3

bubmuoreka I1OK https://m.edsoo.ru/ff0c82ba

63

DnexkTpuyeckuil Tok B razax. CaMOCTOSATEIbHBIN U
HECaMOCTOATENbHBIN pa3psa. Monnaus. [1naszma

bubaunorexa I{OK https://m.edsoo.ru/ff0c84ae

64

DneKTpuUecKre MPHOOPHI H YCTPOMCTBA U UX
MpaKTU4ecKoe mpuMeHeHue. [IpaBuia TeXHUKH
0€30I1aCHOCTH

bubarnorexa I{OK https://m.edsoo.ru/ff0c86fc
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65

O600marmui ypok «JIeKTPOIUHAMUKA)

bubanoreka IIOK https://m.edsoo.ru/ff0c88be

66

KontposnbHas pabora o temMe «JIeKTpOCTaTHKA.
ITocTostHHBIN 2IE€KTpUYECKUNA TOK. TOKHM B
Pa3IM4YHBIX Cpeaax»

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

67

PesepBubIil ypok. KonTponsHas pabora o teme
"JnekTpoauHaMuka’

Bbubmmnoreka I{OK https://m.edsoo.ru/ff0c8c56

68

PesepBHbIit ypok. O000MIarOMINN YPOK IO TEMaM
10 kacca

1

bubaunorexa L{OK https://m.edsoo.ru/ffOc8f6¢c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

11 KJIACC

Ne
/o

Tema ypoka

KoanyecTBo 4acoB

Bcero

KP

1P

JJIeKTPOHHbIE HU(PPOBBIEC 00pa3oBaTeIbHbIE
pecypcsl

ITocTosIHHEBIE MAarHUTHL K UX B3aUMOJIEUCTBUE.
MarnutHoe nosne. Bekrop MmaruuTHOM UHAYKUUU. JInHUN
MArHUTHON MHIYKIIHHA

bu6mmoreka [TOK https://m.edsoo.ru/ff0c9778

MarnuTtHOe noJjie TpoBOJHUKA ¢ TOKOM. OnbIT Dpcrena.
BsaumoseiicTBue MpOBOTHUKOB C TOKOM

bubmmoreka [{OK https://m.edsoo.ru/ff0c98fe

Jlaboparopnast pabora «/3yuyeHne MarHuTHOTO TOJIs
KATYIIKH C TOKOM

bubmmoteka [{TOK https://m.edsoo.ru/ff0c98fe

JleiicTBrE MAarHUTHOTO TIOJISI HA MPOBOJHUK C TOKOM.
Cuna Amniepa. Jlaboparopnas pabora «VccienoBanue
JICVCTBHSI IOCTOSTHHOTO MarH1uTa Ha PaMKy ¢ TOKOMY

bubmmoteka [{OK https://m.edsoo.ru/ff0c9ac0

JleficTBre MarHUTHOTO TOJI HA JIBUXKYIILYIOCS
3apspkeHHyto yactuity. Cuna Jlopenma. Pabora cubl
Jlopenua

bub6muoreka 11OK https://m.edsoo.ru/ff0c9df4

DOnekTpoMaruuTHas HHAyKus. [loTok BekTopa
MarHuTHON MHAYKIHH. D/]C nHIyKInu. 3aKoH
AJIEKTPOMArHUTHON MHAYKIMKU Dapanes

Jlaboparopnas pabota «VccrnenoBanue sBIeHUS
AIEKTPOMArHUTHOM WHIYKITHID)

bubaunoreka I{OK https://m.edsoo.ru/ff0cal50
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NunyktuBHOCTSH. SBNeHue camounaykiuu. IJ1C
CaMOMHAYKIIUU. DHEPTHUsI MATHUTHOTO TOJISI KaTYIIKHU C
TOKOM. DJIEKTPOMArHuTHOE T0JIe

bubaunoreka [{OK https://m.edsoo.ru/ff0ca600

TexHuyeckne ycTpoicTBa U UX NPUMEHEHUE:
MMOCTOSIHHBIE MATHUTBHI, JIEKTPOMArHUTHI,
3JEKTPOJIBUTaTeNb, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTHLl,
WHJYKIIMOHHAs 11€Yb

10

O6o6maromuii ypok «MarauTHoe mode.
DJIEKTPOMArHUTHAS MHIYKIUS

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

11

KOHTpOJ’IbHaﬂ pa60Ta no TeMe «MarHuTHoe IoJe.
3JICKTpOMaFHI/ITHa$I WHIYKOWS)

bubmmoreka [TOK https://m.edsoo.ru/ff0cad58

12

CBoboHbIe MexaHndecKue konebanus. ['apmonnueckue
KosiebaHus. YpaBHEHHE TaPMOHMUYECKUX KOJICOaHUH.
IIpeBpanienue sHeprun

bu6mmoreka LIOK https://m.edsoo.ru/ffOcaf06

13

Jlaboparopuas padota «lcciienoBanue 3aBUCHMOCTH
MepUoJIa MaJIbIX KOJIeOaHHi Tpy3a Ha HUTHU OT JUTHHBI
HUTH U MacChl Tpy3a»

14

Konebarenbublit KoHTYp. CBOOOAHBIE
3JIEKTPOMAarHUTHbBIE KOJeOaH!s B UCaIbHOM
K0J1e0aTeIbHOM KOHTYpE. AHAJIOTHS MEXIY
MEXaHUYECKUMHU M JIEKTPOMarHUTHBIMH KOJeOaHUSIMU

bu6muoreka [IOK https://m.edsoo.ru/ff0ch820

15

CDopMyna Tomcona. 3akoH COXPAaHCHUS SHCPI'UA B
nacajiIbHOM KoJ1e0aTeIbHOM KOHTYPC

bubmmoreka [IOK https://m.edsoo.ru/ffOcbh9c4

16

[IpencraBienue o 3aTyxaroNMX KOIeOaHUIX.
BrinyxeHHbIE MeXxaHUYecKHe Kosebanus. PesoHnaHc.
BrIHyXIeHHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHHs

bubaunorexa I{OK https://m.edsoo.ru/ffOcbb86

17

[TepemenHsbIil TOK. CHHYCOHMIaJIbHBIN IEPEMEHHBIN TOK.
MoIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYIHOE U
JIENCTBYIOIIEE 3HAUCHHUE CHUJIIbI TOKA U HAIPSHKCHUS

bubaunorexa I{OK https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBoactso, nepemsayda u
noTpedlieHne IIEKTPUIECKON YHEPTHH

19

Y CTpOUCTBO U IPAKTUYECKOE IPUMEHEHHE

bubanorexa I{OK https://m.edsoo.ru/ff0cc324
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NEKTPUYECKOT0 3BOHKA, F€HEPAaTOpa IIEPEMEHHOI0 TOKA,
JIMHUH 3JIeKTpoliepesay

DKOJIOTUYECKNE PUCKH TIPU IPOU3BOJICTBE

20 anekTposnepruu. KynpTypa ucnonb30BaHus
AIIEKTPOIHEPTUH B MIOBCETHEBHON KU3HU
MexaHuuyecKkue BOJIHBI, YCIOBUS paclpOCTPAHEHUS.

21 [epuoa. CKOpoCTh pacpOCTPAHEHHUS ¥ JUIHHA BOJIHBI. bubmmoreka L{TOK https://m.edsoo.ru/ffOcca54
[Tonepednblie ¥ MPOIOJIEHBIC BOJTHBI

22 3Byx. CxopocTs 3ByKa. I'poMKoCTE 3ByKa. BricoTa ToHa. bubmmoteka [{TOK https://m.edsoo.ru/ffOcccOc
TemOp 3ByKa

23 ICKTPOMATHUTHEIC BOIHI, HX CBOHCTBA H CKOPOCT. bu6nuoreka LIOK https://m.edsoo.ru/ffOccfe0
[IIkaJa 2JIeKTPOMArHUTHBIX BOJTH

24 [IpuHIUIIBI pagnoOCBA3U U TeleBUAeHU. Pazputue
cpencTB cBsi3u. Paguonokanus

25 KonrponbHas pabora «KoyiebaHus 1 BOJIHBI» bubaunorexa [{OK https://m.edsoo.ru/ffOcc6f8

26 HpHMOHHHeHHerpacnpOCTpaHeHHe CBETA B OTHOPOAHON Bbu6nmoreka LIOK https://m.edsoo.ru/ff0cd350
cpene. ToueuHslil HICTOYHUK cBeTa. JIyd cBera

27 Otpaxenne ceera, 3aK°HI’f OTPWICHIA CBETa. bubmmoteka [IOK https://m.edsoo.ru/ffOcd4e0
ITocTpoeHue n300paxeHuil B MIIOCKOM 3epKaje

28 HpeHOMHeHEIe ceera. [lomroe BHYTPCHHCE OTPAACHHUC. bubnuoreka HOK https://m.edsoo.ru/ff0cd7f6
[IpenenbHbIN yromn MoJIHOTO BHYTPEHHETO OTPaKEHUS

29 Jlabopatopnas pabora «3mepenne noxasare:s bubmmoteka I{OK https://m.edsoo.ru/ff0cd67a
MIPEIOMIICHUS CTEKIIa

30 HHHSB\I,' HOCTpOCHI/Ie I/1306pa)KCHI/II/I B JHSE. (I)opMlea bubnuoreka HOK https://m.edsoo.ru/ffOcddle
TOHKOH JINH3BI. YBEITNYCHUE JTNH3BI

31 Jlabopartopnast pabota «/cciaenoBanue CBOMCTB
M300paXeHHUI B TUH3AX)

30 Hucnepcus csera. CloxxHbIH coctaB Oenoro cera. L[Ber.
Jlaboparopnas pabota «Habmonenue nucnepcun cBeTay

33 Murepdepentuns ceeta. Jlupparius coera. bubmorexa LIOK https://m.edsoo.ru/ffOced22

JudpaximonHas pemeéTka
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34 ITorepeyHOCTh CBETOBBIX BOJIH. [lossipu3aliust cBeTa bu6mmoreka ITOK https://m.edsoo.ru/ffOcf02e

35 Onrtuyeckre NpuOOPHI U yCTPOHCTBA U YCIOBUS X
0€3011aCHOTO MPUMEHEHUS

36 Ipanuus np VIMCHIMOCTH KITACCHHECCKOMN MEXATHIH. bubmmoreka LIOK https://m.edsoo.ru/ff0cf862
[Toctynarel cienuanbHON TEOPUH OTHOCHTEIBHOCTH

37 OTHOCHTEILHOCTS ONHOBPEMEHHOCTH. 3aME/ICHHE Bbu6nuoreka LIOK https://m.edsoo.ru/ff0cfa42
BPEMEHH U COKPAICHUE JITIHBI

38 DHEPIHA M HMIIYIILC PENATHBHCTCKOH acTuipl. CBsi3b Bubnuoreka LIOK https://m.edsoo.ru/ffOcfc68
MacChl C DHEPTUEH M UMITYJILCOM. DHEPIHsl MOKOs

39 KontpomnbHas pabora «OnTrka. OCHOBBI CIICIIHATEHON Bubmiorexa LIOK https://m.edsoo.ru/ffOcf6f0
TEOPUU OTHOCUTEILHOCTH)

40 Doronbt. opmyna [Tnanka. SHEprust i MMIyIILC bubmmoreka I{OK https://m.edsoo.ru/ffOcfel6
dhoToHa

41 Oticprrrue u necnenosamie Gorodpdexra. Onbirt A. T Bu6mmoreka LIOK https://m.edsoo.ru/ffOcffc4
CroseroBa

42 3axome orospdexTa. Ypasuenne JHuimTeina 11 bubmmoreka [{TOK https://m.edsoo.ru/ff0d015e
dotorddekra. «Kpacnas rpanuna» horodrddexra

43 [[aFHeHI/Ie ceera. Onprte [1. H. Jlebenera. Xumuueckoe BuGmuotexa LIOK https://m.edsoo.ru/f0d04a6
JICHCTBHE CBETA
TexHudeckne ycTpoicTBa U NPaKTUYECKOE IPUMEHEHUE:!

44 ¢dboTosrneMeHT, POTOAATUHK, COTHEUHas OaTapes,
CBETO/INO]T

45 PeICHNE 32724 110 TEME «ITEMEHTHI KBAHTOBOR bubaunoreka [IOK https://m.edsoo.ru/ff0d0302
OTITHUKMY

46 Mopne, aroma Tomcona. Ot Pesepdopya o Bubmiorexa LIOK https://m.edsoo.ru/ff0d091a
paccessHuto o-yactull. [ImanerapHast Mozenp aToMa

47 IMToctynatel bopa bubanoteka [IOK https://m.edsoo.ru/ff0dOafa
N3nmydenue u norsomeHue GOTOHOB MPH IEPEXOIe

48 aToMma ¢ OJJHOT'O YPOBHS SHEPIUHU Ha Apyroi. Buabl bubmmoreka LIOK https://m.edsoo.ru/ff0dOafa
CIICKTPOB

49 BonHoBbie cBoiicTBa uacTuil. Bomusl ge bpoiis. bubmoreka IIOK https://m.edsoo.ru/ff0d0ca8
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KopnyckynsapHo-BoiaHOBOM ayanu3M. CIOHTaHHOE U
BBIHY’KJICHHOE U3JIYYCHHE

50

OtkpsiTHe pagunoakTuBHOCTH. OnbITH Pesepdopaa mo
OTIpEICNICHUIO COCTaBa PAIMOAKTUBHOTO U3JIyUYeHUs

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

51

CgoiictBa anb(da-, 6eTa-, raMMa-u3IydeHus. Biausaue
PaIMOAKTUBHOCTH HA KUBbIE OPTAHU3MBbI

52

OTkpbITHE IPOTOHA U HEHTpOHA. M30TOTBI. ANbda-
pacraj. DJIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacna.
'amma-n3nydenue

bubanoreka I{OK https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3M HYKJIOHOB B sijipe. SlaepHble peakiuu.
Snepusliii peakrop. [IpoOiiemMsbl, IepCHeKTUBSI,
HKOJIOTUYECKHUE ACTIEKTHI sIIEPHON SIHEPTETUKHI

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

54

OnemeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.
Metobl HaOMIOAEHUS U PETUCTPALIMU IIEMEHTAPHbIX
yactull. Kpymieii cron « PyHaaMeHTalbHbIE
B3auMojeicTBusA. EMUHCTBO pu3nueckoit KapTHHbI
MHpa»

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

55

Bun 3Bé3nH0r0 Heba. Co3Be3aus, sipKue 3BE3IHI,
IUTAHETHI, UX BUAMMOe ABrkeHne. CojlHeEYHas CHCTEMaA

56

Connue. ConHe4yHast akTUBHOCTh. MICTOUHMK 2HEpruu
ComnHna u 38631

57

3BE37bI, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3/1bI [NIABHOM
[IOCJIEI0BATENIbHOCTH. BHYTpeHHEE cTpoeHue 3BE3 .
CoBpeMeHHBIE IPENICTABIICHUS O TPOUCXOKICHUU U
sBosronnn ConHIa U 3BE3]1

58

Muneunsiit [yt — Hama ["anaktuka. [lonoxenue u
nerkeHue Comuua B ['anaktuke. ['anaktuku. Y€pHbie
JBIPBI B IIPAX TaJakTUK

59

Bcenennas. Pa30eranue ranaktuk. Teopust bonbioro
B3pbIBA. PenmmkToBOE M3nydyenne. MeraranakTruka

60

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

KontponbHas pabota «9JI€MEHTBl aCTPOHOMHUU U
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acTpoHU3UKm»

O6o0maromuii ypok. Poib ¢Gu3uky u acTpoHOMUU B

62 9KOHOMHYECKOM, TEXHOJOTHUECKOM, COIUATILHON U 1
THUYECKOH cdepax AesaTeIbHOCTH YeJIOBeKa

63 O6o0maromuii ypok. Poiabs u mecto Gpusuku u 1
ACTPOHOMUU B COBPEMEHHOM HAay4YHON KapTUHE MUpa
O6o6matomuii ypok. Ponb ¢usndeckoii Teopuu B

64 (hopMHUPOBAHKUH MPECTABICHUN O PU3HMUECKONW KapTHHE 1
MUpa
Oo6o06mraromuit ypox. Mecto ¢pu3nveckoil KapTHHBI MUPa

65 B 00IIIEM psTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX 1
MPEJICTABICHUI O IPUPOJIE

66 PeszepBHbIil ypok. MaruutHoe nosie. DIeKTpoMarHuTHas 1
WHIYKIHS

67 PesepBHblii ypok. Ontrka. OCHOBBI crielIMaIbHON 1
TEOPUU OTHOCUTEIILHOCTH
Pesepunniii ypok. KBantoBas (usnka. DneMeHTHI

68 pHbIH Y b 1 Buborexa LIOK https://m.edso0.ru/f0d1784
aACTPOHOMUU U acTPOPHU3UKH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






