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INOACHUTEJIbBHAS 3AIINCKA

[TporpamMa 1o ¢u3uke 6a30BOro ypoBHS Ha YpPOBHE CpeAHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
obOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHMS W KOHICIIIMU MPETNOJaBaHUsl y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTeIbHBIX  OpraHum3anusx Poccuiickoii ~ dDenepanuu,
peaTn3yoIX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPaMMBI.

Copnepxanue nporpaMMbl 1o (U3MKe HampaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIeATENbHOCTHOrO noaxoaa. [lporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusM PI'OC COO K miIaHUpPYEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMEeTHbIM
pe3yibTataM OOY4YeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb peaU3allMd MEXIPEeIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3yabTaThl OCBOCHHS Kypca (U3WKW: JMYHOCTHBIC, METallpeIMETHbIe, IpeIMeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIAHUPYEMBIE PE3YyIbTaThl OCBOCHUS Kypca (GU3UKM HAa 0a30BOM YPOBHE, B TOM UYHUCIIE

IPEMETHBIE PE3YJIbTAThI M0 T0/1aM 00YUYEHHUS;

e cojaepxaHue yuyeOHoro npeamera «Pu3ukay 1o rogam o0yueHwus.

dusmka Kak Hayka o Haubosiee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIAsl B KAYECTBE yU4eOHOro
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ] B CUCTEMY 3HaHHI 00 OKpyXarolleM MHpeE.
IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SBJIECHUH, U3y4aeMbIX
XUMHeH, Ouonoruei, gusnueckoir reorpadpueil u actpoHomueil. Mcnonab3oBaHHe W aKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe DHEepPreTHKH, TPAaHCIOPTa, OCBOEHUS KOCMOCA, IOJyYEHHs] HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U Jpyrux. M3ydeHue Gpu3nKku BHOCUT OCHOBHOW BKJIaj B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GoOpMUpOBaHUE YMEHUI
MPUMEHSTh HayYHbIM METO/1 TO3HAHUS IIPU BBHIIOJTHEHUHN UMU YUEOHBIX HCCIIEI0BaHUM.

B ocHOBY Kypca ¢u3uku JUist ypoBHS CpeJHEro o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmunocmu. B cOOTBETCTBUU € HEll Kypc ABISETCS JIOTHUECKU 3aBEpIIEHHBIM, OH
COJIEP’KUT MaTepuajl U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (hU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuall Kypca Gpu3nKu 00beMHEH BOKPYT
¢busnueckux Tteopuil. Bemgymmm B Kypce sBuseTcss (GOPMUPOBAHHME MPEJCTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHUHU, BELIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuszanus mpeanosiaraeT UCIoIb30BaHHE T'YMaHUTAPHOTO
noTeHIMana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOLIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDAaBCTBEHHBIMU U SKOJIOTMYECKUMHU ITPpobiieMaMu.

Hoes npuknaonou nanpasnennocmu. Kypc pu3nku rnpeamnosgaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHHUYECKHUX U TEXHOJOTUYECKUX IIPUIIOKEHUN U3YYEHHBIX TECOPUM U 3aKOHOB.

Hoesn »skonocusayuu peaau3yercsi MOCPEICTBOM BBEACHUS JJIEMEHTOB COJAEp)KaHUS,
HNOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyXIeHUs MPoOJIeM pallMOHAIBHOTO MPUPOJIOTIOIB30BAHUS U
9KOJIOTUYECKOI 0€30MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTAaMH Kypca (M3MKH Ha YpOBHE CpeaHEero oOumero oOpa3oBaHUs
SABISIIOTCS  pu3udeckue Teopuu ((HOpMHPOBAHHME NPEICTABICHUM O CTPYKTYpPE MOCTPOSHUS
¢usnueckoil TeopuH, poiaM (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX



IPEICTAaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJIS ONUCAHMUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IIPOLIECCOB).
CucTeMHO-IeTETbHOCTHBIN MOX0/ B Kypce (DU3UKU pealn3yeTcs MPEexXIe BCEro 3a Cuér
OpraHu3aly SKCIIEPHUMEHTAILHON JeATeIbHOCTH oOydarouuxcs. J{ins 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCHOJIb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKE OOBEAMHEHBI B OOMIMIA CIMCOK
YUEHHUYECKUX IPAaKTUYECKUX paboT. BblaeneHue B ykazaHHOM IE€peyHE JIaOOpaTOpHBIX padoT,
IPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYLIECTBIISETCS Y4YaCTHUKaMH 0Opa30BaTENIbHOTO
npolecca UCXOs U3 0COOEHHOCTEH MIaHUPOBaHMs U OCHAllleHUs KabuHeTta ¢usuku. Ilpu sTom
o0ecrieynBaeTcsl OBJIAJCHUE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIICIOBAaHUs 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
IPEJJIOKEHHBIX TUIIOTES.
Bosnbiioe BHUMaHuE yaenseTcs peleHHI0 pacu€THBIX U KadeCTBEHHbIX 3aad. Ilpu sTtom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
HO3BOJISIOIINE NPUMEHATh M3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasfelna
Kypca, Tak U UHTErpupys 3HaHUS U3 Pa3sHbIX pa3zaenoB. i KaueCTBEHHBIX 3a7a4 PUOPUTETOM
SBISIIOTCSL 3aJaHMs Ha OOBSCHEHUE MpOTeKaHWs (U3MYECKUX SBJICHUH M IPOLIECCOB B
OKpYXKAroIIe >KU3HHU, TpeOyromue BbIOOpa (U3UUECKOW MOJCIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBum c¢ TtpeboBanusmu PI'OC COO k MarepualbHO-TEXHHUUYECKOMY
obecrieyeHn0 y4yeOHOro mporecca 0a30Bbli ypOBEeHb Kypca (M3MKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHMs JTOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOwHeTa (DM3MKH WIN B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B xabunere
(Gu3HUKH T0JKHO OBITH HEOOXO0MMOE 1a00paTOpHOE 00OPYAOBAHUE IS BHIIOJTHEHUS YKa3aHHBIX
B IporpamMme N0 (U3UKE YYEHHUECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
obopyoBaHue.
JleMoHCTpalMoHHOE 000pyoBaHHE (OPMHUPYETCS B COOTBETCTBUM C IMPHHLUIIOM
MUHUMAaJIbHON JOCTaTOYHOCTH M 00€CnedMnBaeT MOCTAHOBKY MEPEUYHUCIEHHBIX B Iporpamme Io
¢u3uKe KIIOYEBBIX JEMOHCTPALMH JUIsl WCCIEIOBAaHUS HM3y4aeMbIX SBICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.
JlaGopaTtopHoe 00OpYyZOBaHUE AJIS YYEHHUECKUX IMPaKTHUECKUX paboT Gopmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreuuBaeTcs B pacdy€re OJHOrO KOMIUJIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThl J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BaHUM aHAJIOTOBBIX U LM(POBBIX MPHUOOPOB, a TaKke
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.
OCHOBHBIMU LEJIAIMU U3Y4YeHUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:
e (QopmupoBaHHE HHTEpeca U CTPEMJICHHS OO0y4arolmMXcsi K HAydyHOMY HM3yYEHUIO
HPUPOIBI, Pa3BUTHE UX MHTEJUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

® Dpa3BUTHE TMPEJCTaBICHUA O HAy4YHOM METOAE TMO3HaHUs U  (OPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBICHUSM;

e (QopmHupoBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DM3UKH;

e (QopmupoBaHue yMeHUN OOBSACHATH SIBJICHUS C UCIOJIb30BAHNEM (DHM3HUECKUX 3HAHUH U
HAaYYHBIX J0Ka3aTeNIbCTB;

e (opMupoBaHHE MPEICTABICHUNA O PONIU (PU3UKHU JUISl PA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHI.

JlocTikeHnne 3TUX Lesell oOecreynBaeTcsl pelIeHHeM CIEAYIOUIMX 3ajad B Ipolecce
W3y4deHus Kypca (U3HKH Ha YPOBHE CPEIHETO 00IIero oopa3oBaHusI:



e [puOOpeTeHue CHCTEMBbl 3HAHUH 00 OOMMX (PU3NUYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSIX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PH3HUKY, SJIEKTPOAUHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(DU3UKH;

e (QopmupoBaHHUE YMEHHH MPUMEHSTh TEOPETHUUYECKUE 3HaHUS M OOBSICHEHUS
¢u3nUecKux SBICHUH B MPHUPOJE M JUIS TNPHHATUS NPAKTUYECKUX pEIICHUH B
MOBCE/IHEBHOM JKU3HH;

® OCBOCHHE CIOCOOOB pELIECHUS Ppa3IUYHbIX 3aJa4 C SBHO 3aJaHHOW (U3UYECKOU
MOJIENIBIO, 3aJad, MOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHue (usnueckon
MOJIEJIH, aJIeKBaTHOM YCIIOBUSM 3a]1a4H;

e MnoHuUMaHWe (U3UYECKUX OCHOB U TMPHUHIUIOB JEHCTBUS TEXHUUYECKUX YCTPOWUCTB H
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPENY;

® OBJIQJICHWE METOJAaMH CaMOCTOSITEIbHOTO TUIAHUPOBAHMSA M MPOBEACHUS (PU3HMUECKUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HMHQOpMAlMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIYYEHHOI'O Pe3ysIbTaTa;

® CO3JaHUE YCIIOBUM JJISl pa3BUTHUsI YMEHMM MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKOM
JESITEIbHOCTH.

Ha usyuenue ¢usuku (0a30BbIi ypOBEHB) Ha YpOBHE CpPEIHEr0 00IIero odpa3oBaHUs
otBoauTcs 136 dacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kiracce — 68 yacoB (2
yaca B HEJICIIO).

[Ipennaraemslii B mporpamme 1o (Gu3nke nepedeHsb 1adopaTOPHBIX U MPAKTUYECKUX paboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YUYHUTENb JeJaeT BBIOOp IMpOBEACHHUs JTaOOpaTOpPHBIX paboT H
OTIBITOB C YU4ETOM UHIUBUAYATbHBIX OCOOEHHOCTEN 00YUaIOLIUXCS.

COJAEP/)KAHUE OBYYEHUA
10 KJIACC
Pa3nes 1. ®u3nka 1 MeTOAbI HAYYHOI'O TO3HAHMS

®usuka — Hayka o npupoje. Hayunele MeToasl mo3HaHUs OKpyXkaromero mupa. Poib
HKCIIEPUMEHTA 1 TEOPHH B IpOIlecce MO3HAHUS TPUPO/Ibl. DKCIIEPUMEHT B (PU3UKE.

MopnenupoBanue pusndeckux siBaeHu u nporeccoB. Hayunbsie runoressl. dusnueckue
3aKOHBI U TeOpuH. [ paHUIIBI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. IIpuHIMIT COOTBETCTBUS.

Ponp u mecto ¢uszuku B (opMHpOBAaHMM COBPEMEHHON HAay4YHOH KapTHHBI MHpa, B
IIPAKTUYECKOHN AEATEIbHOCTH JIIOIEH.

Jlemoncmpayuu

AmHasiorossle 1 U(PPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUNKH.

Pa3pnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe JaBrkKeHHE. OTHOCHTEIBPHOCTh MEXAaHWYECKOro JBIkKeHHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAash CKOpPOCTb) M YCKOpEHHE
MaTepUaibHONW TOYKH, UX NMPOEKIMH Ha OCH CUCTEMBI KOOpAHHAT. Cli0oKeHUE NMEepeMENIeHU U
CJII0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOpEHHOE MpPsIMOJMHEHHOEe IBMKeHHe. ['paduku 3aBHCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U NIEPEMEIICHUS MAaTEPUAIBHON TOYKH OT BPEMEHH.

CBoOonHOe majeHune. Y CKopeHrue CBOOOHOTO Ta/ICHUS.

KpuBonuneliHoe nBvkeHue. JIBH)KeHHME MaTepUaIbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJII0 CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon u
yacToTa obpanieHus. LleHTpocTpeMHUTEIbHOE YCKOPEHHE.

TexHudeckue yCTpOWCTBA M IPAKTHYECKOE IIPUMEHEHUE: CHOUIOMETp, JIBHXKCHHUE
CHaps10B, LICTIHBIC U PEMEHHBIE TIEPEJayH.



Jlemoncmpayuu (¢ ucnonv3osanuem yugposozo u anano206020 ooopyoosanusn «Touka
pocmay)

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIAS] KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKCHUS.

[IpeoOpazoBanue NBUKEHHI C UCTIOIb30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmionenue nBmwxeHus Tena, OpOIeHHOr0 O/ YTIIOM K TOPU30HTY M TOPH30HTAIIBHO.

H3mepenne yckopeHus CBOOOAHOIO MaJACHHUS.

Hamnpagnenue ckopocTu npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

N3yuenne HepaBHOMEPHOTO JIBHXKEHHUS C IIEJIbIO ONPEETICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanue  COOTHOLIEHHMSI — MEXIYy  MOYTAMHM,  [POHACHHBIMM  TEJIOM  3a
MOCJIEIOBATEIbHbIE PpAaBHBIC IPOMEXKYTKHM BpPEMEHH TMpPHU PABHOYCKOPEHHOM JBHXKEHUU C
Ha4yaJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

N3yuyenune ABUKEHUS MIAPUKA B BA3KOU KUIKOCTH.

W3ydeHue ABM>KEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpuHuun otHocurenbHOCTH ['anuiies. 1lepsoiit 3akoH HeroTona. HepLanbHble CUCTEMBI
oTCY€Ta.

Macca Ttena. Cuna. IlpuHuun cynepno3uuuu cui. Btopoit 3akon HerooToHa s
MaTepUaIbHOMN TOUKHU. TpeTuit 3akoH Hpr0TOHA [17151 MaTtepraibHbIX TOYEK.

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

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna Tpenusa. Cyxoe TpeHHe.
Cuna TpeHUs CKOJbXKEHUs U cuia TpeHus nokos. Koagduiment tpenns. Cuna conpoTuBIeHUS
NP ABUKEHUH TeJla B )KUIKOCTH WM rase.

[ToctynarensHoe 1 BpallaTeiabHOE ABMXKEHHE aOCOIIOTHO TBEPIOTO Tea.

MOMEHT cuiIbl OTHOCUTENIBHO OCH BpauieHus. [lnedo cunbl. YcnoBus paBHOBecHs
TBEPAOIO Tea.

TexHuueckue yCTpONCTBA W NPAKTUYECKOE NPUMEHEHHUE: MOAIIUIHUKY, JABUKEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu (¢ ucnonvzoeanuem yughpoozo u ananoz08020 ooopyoosanusn «Touka
pocmay)

SIBneHue nuepuuu.

CpaBHEHME MacC B3aUMOJICHCTBYIOIINX TEI.

Bropoii 3akon Herorona.

N3mepenue cuil.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaliui.

Hesecomocts. Bec Tena nmpu yCKOpeHHOM NOIbEME U NAJICHUU.

CpaBHEHHE CHIT TPEHUS TTOKOS, KaU€HUS U CKOJIbKEHUS.

VYcnoBust paBHOBecus TBEPOTO Tesa. Buibl paBHOBECHSI.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

W3ydeHue ABMKEHUS OpycKa MO HAKIIOHHOW TUIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B NMPYKUHE U PE3MHOBOM
oOpasiie, oT ux Aeopmarum.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeJla, UMEIOIIETO OCh BPAICHUSI.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

HNmnynsc MaTepralibHOM TOYKHU (Tea), CUCTEMbl MaTepUaIbHBIX ToUeK. IMITynbc CUIlbl U
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHEHUS UMITyJibca. PeakTuBHOE BUIKEHUE.

Pabora criisl. MOIIHOCTE CHIIBI.



Kunerndeckast sHepruss MaTepHabHOM TOYKH. Teopema 00 M3MEHEHHH KHHETHYECKOM
SHEPIHH.

[TorennmanbHas sHeprus. IloTeHumanbHas sHEpIrus yrupyro 1eGopMupoOBaHHOMN NPYKUHBI.
[TorennmanbHas SHEPrys Tena BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble ¥ HeMOTEHLHUANbHbIE CHIIbL. CBA3b pabOThl HENOTEHLMAIBHBIX CHII C
M3MEHEHHUEM MEXaHUYECKON SHEPIruU CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue yCcTpoOMCTBAa U INPAKTUYECKOE NPUMEHEHME: BOJOMET, KOIEpP, MNPYKUHHBIN
IIUCTOJIET, JBUKCHHUE PaKeT.

Hemoncmpayuu (¢ ucnonv3oeanuem yuppoeozo u anano2068020 ooopyoosanus «Touxa
pocmay)

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTruBHOE BUKEHUE.

[Tepexox mOTEHIIMATFHON SHEPTUN B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHrne aOCOJMIOTHO HEYNPYroro yjapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccnenoBanue cBs3u pabOThl CUJIbl C U3MEHEHHMEM MEXAaHMYECKON SHEpruu Teja Ha
IIPUMEpE PaCTSHKEHUSI PE3UHOBOTO JKI'yTa.

Pa3nes 3. Mousekyasipaas pu3uKa ¥ TEpMOJAUHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUYECKOU MeopUul

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KMHETHIECKON TEOPUHU M UX ONBITHOE 00OCHOBAHHE.
bpoynoBckoe naBwxkenue. uddysus. Xapaktep IBUKEHUS U B3aUMOACUCTBUS YacTHUI]
BellecTBa. Mojenu CTpOeHHUsl Ta30B, XKUAKOCTEH W TBEPABIX Tel U OOBSICHEHHE CBOWCTB
BEIECTBA Ha OCHOBE 3THUX Mozeneil. Macca u pasmepbl Moisekyn. KommdecTBo BelecTsa.
[TocrosinHass ABorazpo.

Tennosoe paBHOBecue. Temmeparypa u e€ usMmepenue. llkana remneparyp Llenscus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KMHETHYECKONW TEOpUH
uaeanbHOro rasa. AOCONIOTHas TemIeparypa Kak Mepa cpeiHed KHHETHYeCKOW »Hepruu
TEIJIOBOTO JBMKeHMs dactull rasa. [llkama temneparyp KensBuHa. ['a30Bele  3aKOHBI.
VYpaBuenne MenneneeBa—Kuanelipona. 3akon JlanpToHa. M3ompoueccel B HICAIBHOM rase C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBieHre U30IPOLIECCOB: N30TEPMa,
u30xo0pa, nzobapa.

TexHU4EeCKHEe yCTPOMCTBA U TPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu (c ucnonvzoeanuem yugposozo u ananozo08o2o ooopyoosanus «Touka
pocmay)

OnbIThl, [JOKa3bIBAIOLINE JUCKPETHOE CTPOCHME BellecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCTUHEHUH.

OnbIThl 0 AP PY3UH KUAKOCTEHN U Ta30B.

Mopenb GpOyHOBCKOTO JTBHYKEHUS.

Mogens onbita IITepna.

OnbIThI, TOKA3bIBAIOUINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Monens, MIUTIOCTpUpPYIOLIAs IPUPOLY JaBJIEHUS ra3a Ha CTEHKH COoCyza.

OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomul

Onpenenenne Macchl BO3AyXa B KIIACCHOW KOMHAT€ Ha OCHOBE HM3MEpeHud o00bEéMa
KOMHAaTBI, 1aBJICHUS U TEMIIEpAaTypbl BO3AyXa B HEM.

HccnenoBanne 3aBUCMMOCTH MEXKy ITapaMeTpaMu COCTOSIHUS pa3peKEHHOTO Ta3a.

Tema 2. Ocnosvt mepmoounHamurku

TepMoguHamuyeckasi cucrema. BHyTpeHHsISI SHEpPrusi TEPMOAMHAMUYECKONM CHUCTEMBI U
cnocoObl e€ u3mMeHenus. KoiamuecTBo TemaoTel U padota. BHyTpeHHss 3HEprUsi OAHOATOMHOTO



UJeaNbHOr0 ra3a. Bupl Ternonepenayu: TEIONPOBOIHOCTh, KOHBEKIUS, U3JIydCHHE. Y I€IbHAas
TEII0EMKOCTH BellecTBa. KoMyecTBo TEMIOTHI IPU TEIIONEPEAUE.

[Tonsitue 00 ammabatHOM mporecce. [lepBbiii 3akoH TepMoauHaMuKHU. [IpumeHeHue
NEPBOTO 3aKOHA TEPMOJMHAMUKH K H3omporeccaM. I padudeckas naTepnperanus padoThl rasa.

Bropoii 3akoH TepmonuHamuku. HeoOpaTuMocTs npoieccoB B MpUpO/IE.

Tennobie MamuHbl. [IpuHIUIBL 1eHCTBHS TEIIOBBIX MamuH. [IpeoOpazoBanus sHEPTUU B
TeryIoBeIX MammuHax. KoadduimenT monesnoro nmeiictBus termioBoil mamuubel. [ukn Kapao n
ero Ko3((UIMEHT MOJIE3HOTO NeHCTBH. JKOIOTHUYECKHE MPOOIEMbI TEIIO3HEPTETHKH.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: JBUIATellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOIMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu (¢ ucnonv3osanuem yugposozo u anano206020 ooopyoosanusn «Touka
pocmay)

V3MeHeHre BHYTpEHHEH HSHEpruu Tejla MPU COBEPUICHUH DPAOOTHI: BBUIET NMPOOKH M3
OyTBUIKM IOJ AEMCTBUEM C)KAaTOro BO3AyXa, HarpeBaHue 3(Qupa B JIATYHHOM TpyOke MyTEéM
TpeHUs (BUICOAEMOHCTPAIINSA).

N3meHeHnne BHYTpEHHEH SHEpruu (TeMIEpaTyphl) Teja MpHU TeIuionepeaaye.

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

Mopnenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHEIO CTOPaHusl, PEaKTUBHOI'O JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanne w KoHIeHcamws. Mcrmapenne wu  kureHue. AOCONOTHAsS U
OTHOCHUTEIIbHAs BJIKHOCTh BO3/yXa. HachlmeHHbIi map. Y aenbHas TerioTa napooopa3oBaHusl.
3aBUCUMOCTh TEMIIEPATyphl KUIIEHUS OT JaBJICHMUSL.

TBépnoe Teno. Kpucrannuueckue u amopdHbie Tena. AHU3OTPOMHs CBOMCTB KPUCTAIIIIOB.
Kunkne xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBneHne M Kpuctaimusanus. Y aenbHas
TeruioTa miasneHus. Cyonumanus.

YpaBHeHHE TEIUIOBOTO OallaHca.

TexHU4YecKne YCTpOMCTBA M NPAKTUUYECKOE NPUMEHEHUE: TUTPOMETP U ICUXPOMETP,
KaJIOpUMETpP, TEXHOJOTUU IIOJIyY€HUS COBPEMEHHBIX MaTepuajgoB, B TOM  4HCIE
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu (¢ ucnonvzoeanuem yugposozo u ananozoeozo ooopyooseanus «Touka
pocmay)

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenue npu noHWKEHHOM JIaBJICHUHU.

CnocoOb1 U3MEpEeHUs BIAKHOCTH.

Habnronenre HarpeBaHus U IMIIABJICHUS KPUCTANIMYECKOTO BEIECTRA.

JleMOHCTpanys KpuCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

H3mepeHne OTHOCUTEIBHON BIaKHOCTH BO3/1yXa.

Pasnen 4. daekTpoanHaMuka

Tema 1. dnexmpocmamuka

OneKkTpuzanusi Tell. OJEKTpUYeCKUid 3apsna. JIBa Buga dSIEKTpUUECKHX —3apsIOB.
[IpoBOIHUKY, TUBIEKTPUKH U MTOTYIPOBOJIHUKU. 3AKOH COXPAHEHUS JJIEKTPUUECKOTO 3apsiia.

BszaumoneiictBue 3apsmoB.  3akoH  Kymona. TodeuHblid  3ieKTpUYeCKHMH  3apsia.
Onektpuueckoe mosne. Hanpsoxk€HHocTh anekTpudeckoro mons. [lpuHmun cynepno3uuuun
EKTPUYECKUX MOJIeH. JINHUY HANPS)KEHHOCTHU IEKTPUUECKOTO MOJIS.

PaGora cunm osnekrpoctatmdeckoro mois. [lorennwman. Pa3HoOCTh  MmOTEHIIHMATIOB.
[IpoBOIHUKY U AUDIEKTPUKH B JIEKTPOCTATUUECKOM ToJie. JluaiekTpuueckasi IpOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTopa. DHEPrus
3apsKEHHOTO KOHJEHCATOopa.



TexHu4eckne yCTpoWCTBa M MPAKTHYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3aIIUTa, 3a3€MJICHUE DJIEKTPONPUOOPOB, KOHICHCATOP, KOMUPOBAIBHBIN
arnmapar, CTpyHHbIA PUHTED.

Hemoncmpayuu (¢ ucnonv3oeanuem yuppoeozo u anano2068020 ooopyoosanusn «Touxa
pocmay)

YCTpoUCTBO U IPUHLUI JEHCTBUS dJIEKTPOMETPA.

B3auMozeiicTBue HaIEKTPU30BAHHBIX TEIl.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

[IpoBOIHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTH4ecKast 3alluTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCHUMOCTh  3JEKTPOEMKOCTH IJIOCKOTO KOHAEHCAaTopa OT IUIOIIAAY  IUIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenue 21eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DNEeKTPUYECKUN TOK. YCJIOBUSI CYIIECTBOBAHUS 3JIEKTPUUECKOro ToKa. MIcTOUHMKM TOKa.
Cuita Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LETnH.

DIIEKTpUYECKOE CONPOTHUBIICHHE. VY nenbHOE CONPOTUBIICHUE BEILECTBA.
[TocnenoBarenbHOE, NapamieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—JleHna. MOIMHOCTb 37IEKTPUYECKOTO TOKA.

DONeKTpOABMKYIIasi CUJIa M BHYTPEHHEE CONPOTUBIIEHUE NCTOYHUKA TOKa. 3akoH Oma asis
HOJTHOM (3aMKHYTOH) asieKTprueckoil enu. KopoTrkoe 3amMbIkaHHe.

OneKTpOHHask MPOBOAUMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS! METAJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M MNpPUMECHas MPOBOAMMOCTb IOJYIPOBOJIHUKOB.
CsaoiicTBa p—Nn-nepexona. [lomynpoBoHUKOBbIE TPHUOOPHI.

DJIEKTPUUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIMUTOB. DIEKTPOJIUTHYECKAs
JUCCOITUAIUS. DIEKTPOJIU3.

DNIEKTpUUYECKHI TOK B Tazax. CaMOCTOSATENbHBIM U HECAMOCTOSTENbHBIN pa3psan. MomaHus.
ITna3zma.

TexHnueckue yCTpoilcTBAa M TPAKTUYECKOE NPUMEHEHHE: aMIIEpMETpP, BOJBTMETP,
peocTaT, HCTOYHUKHM TOKa, JJIEKTpOHArpeBaTelibHble MPHUOOPHI, 3JIEKTPOOCBETUTEIbHBIE
npubOpsl, TEPMOMETP CONPOTHUBICHUS, BaKyyMHBIH JIHOJl, TEPMUCTOPBHI M (POTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIM TNOJI, TajbBaHUKA.

Jlemoncmpayuu (¢ ucnonvzoeanuem yughpoeo2o u ananozo8o2o ooopyoosanus «Touka
pocmay)

N3mepenne cuiibl TOKa U HapsHKEHUSL.

3aBUCHUMOCTh CONPOTUBIEHUS UWIMHIPUYECKUX TPOBOJAHMKOB OT JJIMHBI, IJIOLIAAN
MIOTIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMenaHHoe COeTMHEHUE TPOBOJHUKOB.

[Ipsimoe uM3MepeHne 3IeKTPOABMKYIIEH cuibl. KOpoTkoe 3aMblkaHHE rajlbBaHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCHUMOCTb COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 37EKTPOJIUTOB.

HckpoBoi paspsg ¥ IPOBOAMMOCTb BO3AYXa.

OaHOCTOPOHHSS TPOBOMMOCTD AUO/A.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul



N3yueHne cMEIaHHOIO COEANHEHHS PE3UCTOPOB.

N3MepeHne  3JIEKTPOABMKYILNEHM CUJIbl  HMCTOYHMKA TOKA M €ro  BHYTPEHHErO
COIIPOTHUBIICHUS.

Hao6monenue anexrpoinusa.

MexknpeaMeTHbIe CBS3H

N3yuenne xypca ¢usuku 6a3oBoro ypoBHs B 10 kiiacce OCyHIECTBISICTCS C YYETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nouwsimus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOIO ITO3HAHMSL:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3MUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHUE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOAIEIIb, U3MEPEHUE.

Mamemamuxa: pelmieHHEe CHUCTEMBl ypaBHEHW, JHWHEWHas ¢QyHKOus, mapabona,
runepoosia, ux rpagMKu U CBOMCTBA, TPUTOHOMETpUYECKHE (PYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTAaHI'CHC, OCHOBHOC TPUI'OHOMCTPHUYCCKOC TOXACCTBO, BCKTOPbI M HUX IMMPOCKIHMHU Ha OCHU
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonocus: MexaHudeckoe IBUKEHHE B KUBOW npupoae, nudp@dysus, ocMoc, TermooOMeH
KHUBBIX OPraHU3MOB (BHJIbl TEIUIONEPEIaul, TEIJIOBOE PABHOBECHUE), SJICKTPUUECKHE SBICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJIAApHas Macca, TCIIJIOBBIC CBOIiCTBa TBéleBIX TCII, )KHIIKOCTCﬁ U Ta30B, JJICKTPHUYCCKUC
CBOWCTBA METAJJIOB, HJIEKTPOJIUTUYECKAs AUCCOLMALINS, FaJIbBAHHKA.

leoepaghus: BaxXHOCTH BO31lyXa, BETPHI, OapoOMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue ABMKEHUH C UCIOIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TCXHUKE, MOAIIHUITHUKH, HWCIOJB30BAHUC 3aKOHAa COXPaHCHHA HMITYJIbCa B TCXHUKC (paKeTa,
BOJIOMET M JIpyrue), JBUraTellb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOAWJIBHUK, KOHAUITUOHEP, TEXHOJIOTUU MMOJTYYCHHA COBPCMCHHBIX MAaTCpUaioB, B TOM YHUCIIC
HaHOMAaTepHaJoB, W  HAHOTEXHOJOIWH,  OJEKTpOCTaTHUYEeCKas  3alluTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEP, AJIEKTPOHATrpEeBATENbHBIE MPHOOPHI,
AIIEKTPOOCBETUTENIbHBIE TPHOOPHI, TabBAHUKA.

11 KJIACC
Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. InNeKmpoMacHUMHAA UHOYKUUS

ITocrosiHHbIE MarHuThl. B3auMoAEHCTBHE NTOCTOSHHBIX MAarHWTOB. MarHuTHOE TMOJIE.
Bekrop marauTHOM MHAYKUMU. [IpUHIMI Cylieprio3uMy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHON
uHayKuy. KapTtuHa muHui MarHUTHOW WHYKITAHY TIOJISI ITOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 1osie IpOBOJHUKA C TOKOM. KapThHa IMHMI WMHAYKIIMM MAarHUTHOTO MOJIA
JUIMHHOTO TPSIMOTO MPOBOJHHKA M 3aMKHYTOT'O KOJIBLIEBOT'O MPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumopeiicTBre NpoOBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOJlyJib U HaIllpaBJICHUE.

Cuna JlopeHua, e€ MoAynb M HampaBlieHHE. JIBUKEHUE 3apsHKEHHOM 4YacTUIbI B
OJTHOPOJTHOM MarHuTHOM moJjie. PaGorta cumsr JlopeHiia.

SIBneHue HNEeKTpOMArHUTHOM WHAYKUMH. [lOTOK BekTOpa MAarHUTHOM WHIYKLHUH.
DJIEKTPOABMIKYIIAS CUJIa MHAYKIIMU. 3aKOH 3JIEKTPOMArHUTHON MHAYyKunK Papazes.

BuxpeBoe anexTpuueckoe mojie. DIEKTPOABHKYIIAS CUJAa UHIAYKIUU B MPOBOJHHKE,
JIBIKYIIIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

IIpaBumno Jlenna.

NHIyKTUBHOCTG. fIBI€HNE CAMOMHIYKIMH. DJIEKTPOABUKYILAs CUJIAa CAMOMHIYKIUH.

DHeprusi MarHuTHOTO MOJIsl KATYIIKUA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.



TexHuueckue ycTpoiicTBa W MPAKTUYECKOE IMPUMEHEHHE: IOCTOSHHbIE MAarHUThI,
AJIEKTPOMArHUThl, JJIEKTPOJIBUraTEIb, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTUL,, UHAYKLMOHHAS [1€Yb.

Jlemoncmpayuu (¢ ucnonv3osanuem yugposozo u anano206020 ooopyoosanusn «Touka
pocmay)

OnbIT DpcTena.

OTKJIOHEHNE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM I10JIEM.

JIMHUM UHYKIIUH MarHUTHOTO TOJIA.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBlieHUE DNEKTPOMAarHUTHOM UHAYKIUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD 3JICKTPOIBMKYIIECH CHIIBI MHIAYKIIMU OT CKOPOCTH M3MEHEHHUS MarHUTHOTO
MOTOKA.

SIBieHre CaMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3y4yeHre MarHUTHOTO TIOJISl KATYIIKUA C TOKOM.

HccnenoBanue neicTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBIEHUS JIEKTPOMArHUTHOW MHAYKIIHU.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoMazHuUmMHbsle Ko1€0anus

Konebarenpnass cucrema. CBoOogHBIE MexaHWUYecKHe KojeOaHus. [‘apMoHMYeckue
konebanus. Ilepwon, dacrora, ammautyga u (asa konebanuil. I[lpyXMHHBIII MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE IapMOHMUYECKHUX KojeOanuil. [IpeBpaieHue sHepruu
IIPY TAPMOHUYECKHUX KOIeOaHUSX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJIEOAHUSI B HUJI€ATHHOM
KoJe0aTeIbHOM KOHType. AHAJOTUS MEXKIAYy MEXaHWYeCKUMU U  DIEKTPOMArHUTHBIMU
konebanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs] SHEPTUU B UACATHLHOM KoyieOaTelbHOM
KOHTYPE.

[IpencraBieHue o 3aTyxaromMx KojeOaHUsAX. BeIHyX/IeHHbIE MeXaHUYeCKue KoieOaHusl.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

[TepemennbIil Tok. CUHYCOMAAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYHOE ¥ IEHCTBYIOLIEE 3HAUEHUE CUJIBI TOKA U HAIPSYKEHUS.

Tpanchopmarop. IlpomsBomcTBo, mepemada W MOTpeOJIECHHUE AIEKTPUUICCKON SHEPTHUH.
OKOJIOTUYECKHE PUCKH TpU TPOU3BOJACTBE AEKTpodHepruu. KynbTypa wucnonab3oBaHus
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKHU3HMU.

TexHuueckne yCTpOiICTBA M NPAKTHUECKOE IPUMEHEHHUE: DJIEKTPUUECKUN 3BOHOK,
reHepaTop NepeMEHHOro TOKa, JINHUU 3JIeKTporiepeiay.

Jlemoncmpayuu (¢ ucnonvzoeanuem yughpoeo2o u ananozo8o2o ooopyoosanus «Touka
pocmay)

HccnenoBanue mapaMeTpoB KosieOaTeNbHON CUCTEMBI (IPYKHHHBINA UM MaTeMaTHUeCKUN
MasITHHK).

Habmonenue 3aTyxaronmx KoiebaHui.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmronenue pe3onanca.

CB0OOHBIC PTICKTPOMArHUTHBIC KOJICOAHUSI.

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

Pe3onanc npu mociiejoBaTeIbHOM COEAMHEHWH PE3UCTOpA, KaTYIIKM WHAYKTUBHOCTH M
KOHJIEHCATOPA.

Monenb IMHUY 37IEKTPOIIepeadH.



Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue 3aBUCUMOCTH TEPHOJIa MAIBIX KOJIeOaHU! Tpy3a HA HUTH OT JJUHBI HUTU U
Macchl rpysa.

HccnenoBaHue IEpEMEHHOIO TOKa B ILENM W3 IOCIEIOBATEIbHO COEAMHEHHBIX
KOH/JIEHCATOPa, KaTYIIKHA U PE3UCTOpAa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

Mexanudeckre BOJIHBI, yclIoBUs pacrpocTpanenus. [lepuon. CkopocTs pacpocTpaHeHust
U JuHa BonHbBL. [lomepeuHble W TMpoOAOJdbHbIE BONHBL MHTepdepeHuuss u audpaxuus
MEXaHUYECKUX BOJIH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIY4YEHUs DJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarnutHOl BOjHE. CBOMCTBAa 3JEKTPOMArHUTHBIX
BOJIH: OTpa)XeHHe, MpeloMIIeHue, Moispusanus, Audpakuus, wuHtepdepenius. CKOpocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 3JeKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pauOCBA3U U TeNIeBUACHUS. Pagronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAtOIIeH Cpeibl.

TexHuueckue ycTpoWCTBa U IPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHBIE HWHCTPYMEHTHI,
yIbTpa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIMHE, pajap, pajiuONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meusb.

Hemoncmpayuu (¢ ucnonv3oeanuem yuppoeozo u anano206020 ooopyoosanusn «Touxa
pocmay)

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEUHBIX U TTPOJIOJIBHBIX BOJIH.

Kounebmromieecs: Ten0 Kak HCTOYHUK 3BYKA.

Habmronenne orpakeHus U IpeIOMIICHUS! MEXaHUYECKUX BOJIH.

Habmronenue natepdepeHny v AUPpakiud MEXaHHUYECKUX BOJH.

3BYKOBOH pE30HAHC.

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

HccnenoBanne  CBOWCTB — JJIEKTPOMAarHUTHBIX  BOJIH:  OTPAKE€HUE, IPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTepQepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHoe pacpoCTpaHEeHUE CBETa B OHOPOIHOMN cpefie.
JIyud cBera. ToUEUHBI UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHBI OTpaxkeHHs cBeTa. [locTpoeHune u300pa’keHUN B IJIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKOHBI TPEIOMIICHHS CBeTa. AOCONIOTHBIM  TMOKa3aTesb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbIl yros IMOJHOIO BHYTPEHHETO
OTpaKeHHUS.

Hucnepcus ceera. ClnoxHbIH cocTaB 6eoro cera. LBer.

Cobuparoniue M paccewBarouie JHH3bL. ToHKas JnuH3a. DOKYyCHOE paccTOsSHUE U
ONTUYECKasl CHjia TOHKOM JuH3BL. [locTpoeHne n300pakeHuil B COOMPAIOIINX U PAaCCEUBAIOLINX
nuH3ax. @opmysa TOHKOM JIUH3bI. Y BEJIMUEHHE, 1aBaEMOE JTMH301.

[Ipenensl IPUMEHUMOCTH T€OMETPUUECKOU ONTHKH.

BonnoBass onrtuka. HHrepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOIIO/IEHUS MAKCUMYMOB 1 MUHUMYMOB B HHTEP(PEPESHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX
KOI€pPEHTHBIX UICTOUYHUKOB.

Hudpakuus cBera. JludpakunonHas pemérka. YcaoBHE HAOMIOACHUS TJIABHBIX
MaKCHMYMOB IIpH MaJICHUH MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.



TexHU4YeCcKHe YCTpOHCTBA M TPAKTUYECKOE MPUMEHEHHEe: OYKH, Jyma, (oToarmapar,
MPOSKIIMOHHBIA  amnmapar, MHUKPOCKOI, TEJIEeCKOI, BOJIOKOHHAs OMNTHKA, AUPPAKIIHOHHAS
peméTKa, moJISIpOU/I.

Jlemoncmpayuu (¢ ucnonvzoeanuem yughpoeozo u ananozo08o2o ooopyooeanus «Touka
pocmay)

[IpsiMmonuHeitHOE pacnpoCTpaHeHUE, OTPAKEHHE M IMperomiieHue cBera. OnTtuueckue
IPUOOPHI.

[TonHoe BHyTpeHHEE oTpaxkeHue. Mojieiab CBETOBOIA.

HccnenoBanue CBOMCTB M300payKCHHM B JIMH3AX.

Mogenu MUKpPOCKOIIa, TEIECKOIIA.

Hab6nronenue naTepdepeHIinm cBeTa.

HaGmronenne nudpaknmu cBera.

Habnronenue aucnepcun cBera.

[TomydyeHue cekTpa ¢ MOMOIIBIO PU3MBIL.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

HabGmronenue nonsipuzauu cBera.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3mepenune mokazaresst mpeioMICHUS CTEKJIA.

HccnenoBanue CBOMCTB M300payKCHHH B JIMH3aX.

HabGmonenue qucnepcuu ceerta.

Pa3nen 6. OcHOBBI crIeUAIBHON TEOPUHM OTHOCUTEJIBLHOCTH

['paHuibl TPUMEHMMOCTH KIIACCMUECKOW MeXaHWKHU. IlocTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: WHBAapPUAHTHOCTH MOJYJISI CKOPOCTHM CBe€Ta B BaKyyme, MPUHIUII
OTHOCHUTEJIbHOCTH DUHILTEHHA.

OTHOCUTENHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpaIlleHUe JJIUHBI.

DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MacChl ¢ PHEPTUEH U UMITYIILCOM PEISTUBUCTCKOMN YaCTUIIBI. DHEPTHS TTOKOSI.

Pa3nen 7. KBantoBas puszuka

Tema 1. Inemenmol K6aHmM 060U ONMUKU

®ortonsl. ®opmymna I[lnanka cBs3u sHEpPruu POTOHA C €T0 YACTOTOW. DHEPTUS U UMIYIHC
dboToHa.

OtkpbiTe u uccienoBanue ¢orodpdekra. Ombitel A. I'. CroneroBa. 3aKOHbBI
dotorddekra. YpaBuenue DitHmreitna 1is hotodpdexra. «KpacHas rpanuma» dpotodrddekra.

Hasnenue ceera. OnbiTel [1. H. JIeOenena.

XUMHYECKOE ICMCTBHE CBETA.

TexHU4YecKkue YCTPOICTBA M MpPAKTHUECKOe MpUMeHeHHe: (PoTodnemMeHT, (OTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu (¢ ucnonvzoeanuem yughpoeo2o u ananozo8o2o ooopyoosanus «Touka
pocmay)

D010 heKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.

UccnenoBanue 3akoHOB BHemHETO GoTorddexra.

Cseroauog.

Comnneynas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnwiTel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mozenb atoMa. Iloctymnarel bopa. U3nyuenue u mornomenue GOoTOHOB NpU MEPEXOe aToMa ¢
OIHOTO YpOBHS 3HEpruM Ha Jpyrod. Buapl crnekTpoB. CHeKTp YpOBHEH SHEpruM aroMa
BOZIOpOAA.

BosHoBbIe cBoiicTBa yacTull. Bonuel ae bpoitnsa. KopnyckynsipHO-BOTHOBOW Tyalu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JTyUeHUE.



TexHuueckrne YCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: CIEKTpaJbHBIA aHalu3
(crieKTpoCKoOI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu (¢ ucnonv3osanuem yugposozo u anano206020 ooopyoosanusn «Touka
pocmay)

Moguens oneita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmroienue inHedvaThIX ClIeKTPOB U3IIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HabGnonenue nuneiyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHThI,  JIOKa3bIBAIOIUE  CIOXKHOCTh CTpOCHUSI  sjipa. OTkphITHE
panuoaktuBHOCTH. OnbITHl Pe3epdopaa mo onpenenenno cocraBa paAuoaKTUBHOTO M3JIyUEHUS.
CaoticTBa anb(da-, 6era-, raMma-u3IydcHus. BiusHue paquoakTHBHOCTH HA KUBBIC OPTraHU3MBI.

OtkpeiTHe TpoTOHAa W HeiTpoHa. Hyknonnas monens siapa [eiizenOepra—lBaHeHKO.
3apsn saapa. MaccoBoe uucio siapa. M30Torsl.

Anbda-pacnian. DIeKTPOHHBIA W MO3UTPOHHBIN OeTa-pacnaa. ['amma-uznydenue. 3aKoH
PaaAMOAKTUBHOIO pacmaja.

DHeprus CBS3U HYKIIOHOB B sifpe. SnepHbie cuibl. JlegekT Macchl sapa.

Snepusle peakuuu. [lenenue u CUHTE3 SIED.

SAnepusiii peaktop. Tepmosimepubiii cunrtes. [IpoOnembl U TEPCHNEKTUBBI  SAEPHOM
SHEPTreTUKHU. DKOJOTUUECKUE ACTICKTHI SAJIEPHON SHEPTETHUKHU.

DneMeHTapHble YacTulibl. OTKPBITHE TO3UTPOHA.

Metoapl HaOMIOEHUS U PETUCTPAIIUHU DJIIEMEHTAPHBIX YaCTHII.

dyHIaMeHTalbHbIE B3aUMOIeHCTBISA. EqUHCTBO (hr3rueckoit KapTUHBI MUpA.

TexHuuyeckue ycTpoHCTBa U MPAaKTHUUECKOE NMPUMEHEHHE: J103UMETp, Kamepa BuibcoHa,
SAJIEPHBIN peakTop, aTOMHas boMOa.

Jlemoncmpayuu (¢ ucnonvzoeanuem yugpoeozo u ananozoeozo ooopyooseanus «Touka
pocmay)

CuéTYynK MOHMU3UPYIOIIUX YACTHUII.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue TpeKOB 4acTHUI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH

Otansl  pa3BUTHS  acTpoHOMuHU. [IpukiagHOE W MHPOBO33PEHUECKOE 3HAYCHHUE
ACTPOHOMUH.

Bun 38é€31H0r0 HeOa. Co3Be3nus, ipkue 3BE3/1bl, UIAHETHI, UX BUAUMOE JABH)KEHUE.

Conneynas cucrtema.

Counnine. ConHeuyHas akTUBHOCTh. Mcrounumk sHeprum ConHIA W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKU. JlHarpamma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTB». 3BE3MbI
[JIaBHOM TOCJEI0BaTeIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3N TJIaBHOM
NOCJIEA0BAaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE3N. CoOBpeMEHHBIE MPEACTABICHUSA O
MPOUCXO0XKACHUU U ABOMOIMU CoJIHIIA U 3BE3/1. DTarbl )KU3HU 3BE3].

Mineunsiii [Tyts — Hama I'anaktuka. [lonoxxenue u neuxenne Connua B ['anaktuke. Tumnbl
ranakTuk. Paguoranaktuky u kBazapbl. UEpHBIE ABIPHI B SIAPAX TATAKTHK.

Bcenennas. Pacmmpenue Bcenennoil. 3akon XaO6na. Paz6eranuwe ramaktuk. Teopus
Bosbiioro B3peiBa. PenukToBOE H3TydeHUE.

MacmtaOHas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus



Habmoienust HeBOOPYEHHBIM TJ1a30M C MCMOJIb30BAaHUEM KOMIBIOTEPHBIX MPHIOKEHUN
JUISL OTIPEICIICHUS MTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nojaymapus u ipKue 3BE3/1bl.

Habmonenus B reneckon Jlynsl, muiianer, Maeunoro IlyTu.

O6o0maroee NOBTOpPEeHNE

Ponp ¢u3mku m acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHON U
STUYECKON cdepax [eATeIbHOCTH YelOBeKa, pOjdb M MeCTO (M3MKH M acTPOHOMHUU B
COBPEMEHHOM HAayyHOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (HOPMHPOBAHUU
MpEJICTaBICHUI 0 GU3NYECKOM KapTUHE MUPaA, MECTO (PU3NUECKON KapTHHBI MUpPA B 001EM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABICHUM O IPUPOJIE.

MexknpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocyllecTBIseTCS € Y4ETOM
COJIEpKATENbHBIX MEXIIPEAMETHBIX CBA3€Hl C KypcamMH MaTeMaTUKH, OWOJIOTHH, XUMHH,
reorpadu U TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3MUecKas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
SKCHEPUMEHT, MOJECINPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: penieHne CHCTEMBbl ypaBHEHHH, TPUTOHOMETpUYECKHE (YHKIHU: CHHYC,
KOCHUHYC, TAHIE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPhl U HUX
MPOCKIIMM Ha OCHU KOOPAMHAT, CJIOKEHHE BEKTOPOB, NMPOU3BOJHBIC 3JIEMEHTAPHBIX (YHKIIUH,
MPU3HAKU TI0I00MS TPEYTOIbHUKOB, OMPE/IeNIeHHE TUIOMIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonocus: snekrpuyeckue SBIECHUS B KUBOM MpHUpOAE, KojieOaTeNbHbIE BHKEHUS B
J)KUBOW MPUPOJE, ONTUYECKUE SIBJICHUS B JKUBOM MPUPOJE, NEUCTBHE pPAJHUALMK HA >KUBbBIC
OpTaHU3MBI.

Xumus: cTpoeHME aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKash CTPYKTypa TBEPIBIX TeT,
MEXaHU3MbI 00pa30BaHUs KPUCTAJUIMUECKOW PEIIETKU, CIIEKTPaIbHbIN aHaIN3.

T'eocpaghus: MarHUTHBIE TONIOCA 3€MITH, 3aJIeKH MAarHUTHBIX PyI, (poTochEMKa 3eMHOM
MOBEPXHOCTH, MPECKa3aHNE 3eMIIETPSCEHU M.

Texnonozus: TMHUN 3JEKTPONEpPEIay, TEHEPATOP NMEPEMEHHOTO TOKA, 3JIEKTPOABUTATEINb,
WHIYKIIMOHHAsL TIe4b, pajap, pPaauoONpUEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-mneusp,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONITHKA, COTHEYHAsI OaTapes.

INJIAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBLIIEI'O OGPA3OBAHMUSA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoBHE CpeaHEero oOImero odpazoBaHUs
(6a30BBIA  YpPOBEHB) JIODKHO  OOECTHEUHUTHh  JIOCTHIKEHHE  CICIYIONIUX  JIMYHOCTHBIX,
METamnpeIMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YyIbTATOB.
JIMYHOCTHBIE PE3YJIBTATHI

JImdHOCTHBIE PE3yabTaThl OCBOCHHUs ydeOHOro mpeamera «Du3uka» JOKHBI OTpPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCsI PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPECHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPUEHTAIil, TO3UTHUBHBIX BHYTPEHHUX
yOXKICHHUI, COOTBETCTBYIONIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIECTBa,
pacuIiipeHne KU3HEHHOTO OIbITa U OMbITA AESITENLHOCTH B IMPOIIECCE Peau3allid OCHOBHBIX
HaIpPaBJIEHUN BOCIIUTATEIBHOM I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~TPAKIAHCKOM MO3UIMU  OO0ydYarolmerocss Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEeHA POCCHICKOTO OOIIECTBA;

MNPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKUX T'YMAHUCTHUYECKMX M JE€MOKPATHYECKHX
IICHHOCTCIA;

TOTOBHOCTb BECTH COBMECTHYIO JIESATEIBHOCTh B HHTEpEcax TpakIaHCKOTro oOlIecTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3aIINH;



YMEHHE B3aUMOJECUCTBOBAaTh C COIMAIBbHBIMM HWHCTHUTYTAaMH B COOTBETCTBUU C HX
(GYHKIMSAMEU ¥ Ha3HAYCHUEM;
TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIEATEIBHOCTH;
2) NaTPUOTHYECKOTO BOCTIMTAHUS
c(hOpMHUPOBAHHOCTH POCCUMCKON I'paxT1aHCKON UACHTUYHOCTH, MATPHOTU3MA;
[IEHHOCTHOE OTHOLIEHHWE K TOCYAapCTBEHHBIM CHUMBOJAM, JOCTHXKEHUSIM POCCUMCKUX
Y4€HBIX B 0071aCTH (DU3UKU U TEXHUKH;
3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS
c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO TIOBE/ICHUS;
CIIOCOOHOCTh OLIEHUBATh CUTYaIMI0 U MPUHUMATh OCO3HAHHBIC PEILICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B IEATEIHLHOCTH YYEHOTO;
OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIETo;
4) 3¢TeTHYECKOr0 BOCIUTAHUS:
ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOUasi 3CTETUKY Hay4HOTO TBOPUECTBA, MPUCYLIETO
buznueckoil Hayke;
5) Tpy10BOT0 BOCIUTAHUS
UHTEpEC K pa3iuuHbiM chepam npodecCHOHATbHOW JEesITeNbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOW W TEXHHWKOW, YMCHHE COBEpIIATh OCO3HAHHBIA BHIOOp Oymyrein
npodeccuu 1 peann3oBbIBaTH COOCTBEHHBIC KU3HEHHBIC TUIAHBI;
TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 001acTH (PU3UKH HA
MPOTSKEHUH BCEU KU3HU;
6) IK0JIOrH4eCKOr0 BOCTUTAHUS
c(OpPMUPOBAHHOCTh IKOJIOTUYECKOW KYyIbTYpBl, OCO3HAHHE TJIO00AIBHOTO XapakTepa
HKOJIOTMYECKUX MPOOiIeM;
IJJAHUPOBAHUE U OCYIIECTBJICHUE JIEUCTBUI B OKPYKAIOIIEH Cpele Ha OCHOBE 3HAHMS
LeJIeN YCTOMYMBOTO PA3BUTHSI YEJIOBEYECTBA;
paclIMpeHHe OMbITa JEATEIbHOCTH HSKOJIOTMUECKOW HANpaBICHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAaHUH 10 (PU3HKE;
7) IEHHOCTH HAYYHOr'0 MO3HAHUS:
c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHA (HU3UUECKOIN HAYKH;
OCO3HaHHE IIEHHOCTH HAYyYHOH JIeATeNbHOCTH, TOTOBHOCTh B IPOLECCEe U3YUEeHUs (PU3UKU
OCYIIECTBIISATH IPOEKTHYIO M UCCIIEIOBATENBCKYIO IEATEIHHOCTh UHAUBHUIYaIbHO U B TPYIIIIE.
METANPEIMETHBIE PE3YJIbTATHI
ITo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS
ba3oBble Jiornueckue A1eCTBUA:
CaMOCTOSITENIbHO (POPMYIHpPOBaTh M aKTyalU3UpPOBATh MpOOJIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;
OTIPEICIIATH LENH JeITeIbHOCTH, 33]aBaTh MapaMeTPhl M KPUTEPUH UX TOCTHKEHUS;
BBISIBIIATH 3aKOHOMEPHOCTH 1 TPOTUBOPEUHS B paCCMaTPUBAEMBIX (DH3UUYECKUX SBIICHUSX;
pa3pabaThIBaTh TUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
1 HEMaTepHATbHBIX PECYPCOB;
BHOCHTH KOPPEKTUBBI B JESATEIBHOCTh, OLIEHWBATH COOTBETCTBHUE PE3YJIHTATOB LEISM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;
KOOPJIMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHSIX pPEaTbHOTO, BHPTYaIbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;
pa3BUBATh KPEATUBHOE MBIILJICHUE MTPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
Ba3oBrble ucciaenoBareJnLCKue AeiCTBHSA.
BIIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBBIMU TOHSTUSAMH W MeToAamu (pu3mdeckoi
HayKH;



BJIa/IETh HaBbIKAMHU Y4EOHO-UCCIIEOBATEIbCKON U MPOEKTHON AESITETbHOCTH B 001acTu
¢u3uKH, CIOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOMCKY METOAOB peIIeHHs 3a1a4
buznyecKoro cogepxKaHus, IPUMEHEHHUIO Pa3INYHBIX METO/I0B TO3HAHMUS,

BIIAJCTh BHUJAMH JCSATEIBHOCTH MO TMOJYYEHHIO HOBOI'O 3HAHMs, €r0 HMHTEpIIpETaluH,
npeoOpa3oBaHNI0 M NPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CHUTYyallUsiX, B TOM YHCIE MpPH
CO3aHUH YUEOHBIX MPOCKTOB B 00JIACTH (U3UKH;

BBISIBJIATh [PUYMHHO-CIICICTBEHHBIC CBSI3W M AKTyaJlM3UpOBATh 3aJady, BbIABUIATh
TUTIOTE3y €€ peIlIeHUs,, HaXOJUTh apPryMEHThl I JIOKa3aTelIbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PEIICHMUS;

aHAJIM3UPOBATh IMIOJYYEHHbIE B XOJI€ pEUICHUs 3aJaud pe3yibTaThl, KPUTHYECKH
OLICHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIOBUSIX;

CTaBUTh U (POPMYTUpPOBATH COOCTBEHHBIC 33JauM B 0Opa30BATENBHOH JEATEILHOCTH, B
TOM YHUCJIE TIPU U3YYCHUH (PU3UKU;

JIaBaTh OLICHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPHUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HaHUS MO (PU3MKE B IPAKTUUYECKYIO 001aCTh KU3HEACITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTh OPUTMHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

PabGora ¢ undopmanmeii:

BJIQJICTh HABBIKAMH TIOJTY4YeHHUS WHMOpPMAIMHA (PU3NYSCKOTO COJEPKAHUS M3 MCTOUYHUKOB
pa3HbIX THWIIOB, CAMOCTOSTEIbHO OCYHIECTBJIATh IIOMCK, AaHAJIW3, CUCTEMATHU3alUI0 U
WHTEPIPETANNIO HHPOPMAIIMH Pa3IMYHbBIX BUIOB U (HOPM MPEICTABICHUS;

OIICHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

WCIIOJIB30BaTh CpPEICTBA HWH(OPMAIMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJOTHUH B
pEIIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX W OPraHU3alMOHHBIX 3a/ad C COOJIOJCHHEM
TpeOOBaHUI YPrOHOMUKH, TEXHUKH 0€30MMaCHOCTH, TUTUEHBI, PECYpCOCOEPEKEHUS, MPABOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMALIMOHHOW OE30MMacHOCTH;

co3laBaTh TEKCThl (U3NYECKOTO COAEpk aHUs B pa3IMyHbBIX QopmaTax ¢ Yy4ETOM
Ha3HaYeHWs WHGOpPMAllMM ¢ 1EJNEeBOM ayAWTOpPHM, BBIOMpas ONTUMaJIbHYIO (GopMy
MPEJICTaBICHUS U BU3YyaIH3aI1H.

KoMmyHnKaTHBHBIE yHUBepCaJIbHbIC YUeOHbIC 1eliCTBUA:

OCYIIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacro3HaBaTh MPEANOCHITKYA KOHMIUKTHBIX CUTYAIl U CMSATYATh KOH(IUKTHI;

pa3BEPHYTO W JIOTUYHO H3JIaraThb CBOI TOUYKY 3PEHHS C HUCIHOJIb30BAaHUEM S3BIKOBBIX
CPEICTB;

MMOHUMATh W UCIIOJI30BaTh MIPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIHBHOU PaOOTHI;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHI C yu€TOM OOIIMX WHTEPECOB U
BO3MOKHOCTEHN Ka)KJOr0 4J€HA KOJUIEKTUBA;

MPUHUMATh LEJTU COBMECTHOM JESITeNbHOCTH, OPraHW30BBIBATH M KOOPJAMHUPOBATH
JIEUCTBUS MO €€ ITOCTHUKEHMIO: COCTAaBJIAThH IUIAH JEHCTBUH, pACIpPENENATh POIU C Y4ETOM
MHEHUH Y9aCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OILICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJAOI0 Y4aCTHHKA KOMaH/bl B OOIIUHN pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

IpeasiaraTh HOBBIE NPOEKTHI, OLIEHMBATh WJAEH C MO3ULUUU HOBHU3HBI, OPUTMHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYLIECTBIIATh ITO3UTHBHOE CTPATETMYECKOE IOBEACHUE B PA3NIMYHBIX CHTYalUsX,
MPOSIBIISATH TBOPUYECTBO ¥ BOOOpAKEHHE, OBITH MHUIIMATUBHBIM.

PeryasiTuBHble YHHBepPcaJbHbIe YueOHbIE 1elCTBUA
Camoopranuzanms:

CaMOCTOSITENIbHO OCYILIECTBISITh MO3HABATENIbHYIO NEATENIBHOCTh B 00JacTu (PU3MKU U

ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIHUPOBATH COOCTBEHHBIC 3a/1a4H;



CaMOCTOSTENIBHO COCTABJIAITh IUIAH DPEIICHMs] PAacUETHBIX M KadyeCTBEHHBIX 3a]ad, IJIaH
BBITIOJIHEHUSI MPAKTHYECKOH paboThl ¢ y4ETOM MMEIOUIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IPEANIOYTECHHII;

JIaBaTh OLEHKY HOBBIM CUTYaIIHSIM;

pacuupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JIeJIaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pELICHHE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

crocobcTBOBaTh (HOPMHUPOBAHUIO U MPOSBICHUIO DJPYIULUUMHA B 00JacTH (U3HKH,
MOCTOSIHHO ITOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJbTYpPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTHBBI B JIE€ATEIHLHOCTH, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIAJICTh HABBIKAMU TTO3HABATEIHLHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUMH;

UCTIOJIB30BaTh MPUEMBI pe(IICKCHUU JIJIsl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PELICHHUS 110 UX CHIXKEHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ce0sl, MOHNUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI M apTyMEHTBI JPYTUX MPU aHATU3E PE3YJIbTATOB JICATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B npouecce noctuxkeHus IMYHOCTHBIX PE3YyIbTaTOB OCBOECHHUS IIPOTrPaMMBbI IO pU3UKe AJis
YPOBHSI CpeAHEro obuiero oOpa3oBaHusi y oOydyaroIIMXCsl COBEPIIEHCTBYETCS AMOIMOHAIbHBIN
MHTEJJIEKT, MPEANoaraonmi copMUpPOBaHHOCTD:

CaMOCO3HAaHUs, BKJIIOYAIOIIEro CIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAINPaBJICHUS PAa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBaHMs, BKJIFOYAIOLIETO CaMOKOHTpOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJanTHPOBAaTHCS K SMOIMOHAIbHBIM
M3MEHEHUSM U MPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAllMM, BKJIIOYAIOIIEH CTpPEMIIEHHWE K JOCTID)KEHHUIO IeNId U YCHexy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE JE€HCTBOBATh UCXOMS U3 CBOMX BO3MOKHOCTEH;

AMIATHM, BKIIIOYAIOUIEH CIOCOOHOCTh MOHHMMATh 3MOLMOHAIBHOE COCTOSHUE JPYrHX,
YUUTBIBATh €TI0 IPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO M COMEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIICHUS C JPYTUMU
JIOJIbMU, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC U pa3peniaTh KOHQIUKTHL.

MHNPEAMETHBIE PE3YJIbTATHI

K xonmy oOyuenust B 10 Kiacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy O0OYUYaIOIIUXCSI YMEHHI:

JEMOHCTPHUPOBATh Ha MPUMEPaxX pPoJib U MECTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOU
Hay4YHOM KapTUHBI MHPA, B PAa3BUTUH COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B NMPAKTUYECKON
JESATENILHOCTH JIIOJIEH;

VYUTHIBATh TPAHUIIBl TPUMEHEHHS HW3yYEHHBIX (U3UYECKUX MOJCNICH: MaTepHalbHas
TOYKa, MHEepIHalbHas cucreMa oTcuéra, aOCOMIOTHO TBEPIOE TEJO, MACATbHBIN Ta3, MOJAEIH
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYEUHBIM AIEKTPUUECKUH 3apsi]l IPU pELICHUU
busznyecKkux 3a1ad;

pacnio3HaBaTh (U3HUECKHE SBICHUS (TIPOILECCH) M OOBSICHATh WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJMHAMUKHU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSAMOJMHEWHOE [BH)KEHUE, CBOOOJHOE TaJeHuEe Tell,
IBUKCHHE 10 OKPY)KHOCTH, WHEpLUs, B3aumMmopeicTBue Ten, auddysus, OpoyHOBCKOE
JIBUKEHHE, CTPOCHHE XUAKOCTEH U TBEPIBIX Tel, U3MEHEHHE o0bEMa Tel MpH HarpeBaHUU
(OXJMaXkJIeHUN ), TEIUIOBOE PaBHOBECHUE, UCTIAPEHUE, KOHJEH AU, TIJIaBJICHUE, KPUCTAILTU3AlHS,



KHUIIEHUE, BJIaKHOCTh BO3J/lyXa, TMOBBIIICHUE JAaBJICHUS ra3a IpU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBs3b MEXKIY IapamMeTpaMH COCTOSIHHS ra3a B H30MpPOIleccaxX, AJICKTPU3ALUS Tel,
B3aMMOJICICTBHE 3aps/I0B;

OTHMCHIBATh MEXAHMYECKOE JIBMKEHUE, UCTONB3Ys (PM3MUECKHUE BEITUYHMHBI: KOOPIMHATA,
MyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, Cujla, UMITYJIbC Tella, KHHETHYecKas
SHEprus, MOTCHIMANbHAS JHEPTHs, MEeXaHW4eckas padoTa, MeXaHWYecKas MOIIHOCTh, TMpHU
ONKMCAHUW TMPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCHOJb3YEMbIX BEIMYMH, HX
0003HaYCHHSI U CIUHUIIBI, HAXOAUTH (DOPMYIIBI, CBS3BIBAIOININE NAaHHYIO (PU3NYCCKYIO BETUYUHY
C IPYTUMU BEIUYUHAMU;

OMKCHIBATh W3YYCHHBIC TEIJIOBHIC CBOMCTBA TEN W TEIUIOBHIC SIBICHHS, HWCIOJB3Ys
dusznyeckue BEJIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHeprus
XAOTUYECKOTO JIBIDKEHUS MOJICKYJ, CPEIHEKBaIpaTUYHAs CKOPOCTh MOJICKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSSI dHEprusi, padora raza, Kod((UIKEHT MOJIE3HOr0 JEHUCTBUS TEIJIOBOTO
JIBUTATEIIS; TIPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUESCKHUI CMBICI HCITOJIb3yEMbIX BEJTUYHH,
uX O00O3HAYeHHS U EAUHHIBI, HAXOIUTh (OPMYJBI, CBS3BIBAIOIIUE JNaHHYIO (QU3NYECKYIO
BEJIMYMHY C APYTHUMH BEITUIHHAM;

OMKCHIBATh M3YYCHHBIC SJICKTPUUECKHUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpouiecchl), UCHIONIB3YS (PU3NYECKUE BEIMYUHBL AIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIIMAal, Pa3sHOCTh IMOTEHIMAIOB; MPU OMUCAHUHM IPABHIBHO
TPAKTOBATh (PU3WYCCKUI CMBICT HCIIOIB3YeMbIX BEIIMYMH, WX OOO3HAYCHHS M CIUHUIIGI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIHMUMHY C IPYTMMU BETUYUHAMU;

AHATM3UPOBATh (U3WYCCKUE TIPOIECCHI M SIBJIICHUS, UCIONB3YS (PU3NYECKUE 3aKOHBI U
MPUHLMILL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHHYECKON dHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCa, IPUHITUT CYTIEPITO3UIINN CHJI, TIPUHITUTT
paBHOIPABUsI MHEPLUATBHBIX CUCTEM OTCUETA, MOJEKYISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BEIICCTBA, TAa30BBIC 3aKOHBI, CBS3b CPEIHEH KWHETUYCCKOW DHEPTHH TEIUIOBOTO JIBHKCHUS
MOJIEKYJI C aOCONIOTHOM TeMIepaTypoil, MepBhIi 3aKOH TEPMOAMHAMMKH, 3aKOH COXpPaHEHUS
JIEKTPUIECKOTO 3apsja, 3akoH KylloHa, MpW 3TOM pa3nyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS (TPaHUIIbI, 001aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MIPUHITUIIBI JICHCTBUS MAIlIMH, TPUOOPOB U TEXHHUUECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONb30BAHUS B TOBCEAHEBHON KHU3HU;

BBITIOJTHATh JKCIIEPUMEHTBI TI0 HWCCIICJIOBAHUIO (DH3UYECKUX SBICHUH W TIPOIECCOB C
UCIIONIB30BAaHMEM TPSMBIX W KOCBEHHBIX HW3MEpeHWil, Mpu dSToM  (HOpMyIHpOBaTh
npobnemMy/3ajady W TUIOTE3y y4eOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAMUTD OMBIT M POPMYITUPOBATH BHIBOIBI;

OCYIIECCTBIIATh TIPSIMBIE W KOCBEHHBIC W3MEPEHHS (HU3MYCCKHX BEIWYWH, TPH ITOM
BBIOMpATh ONTUMANBHBIN CHOCO0 W3MEpPEHUs M HCIOIb30BaTh HM3BECTHBIE METOJBI OIEHKU
MOTPENIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HCHOJIB30BaHUEM
NPSIMBIX  U3MEPCHH, TPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3YJIbTATHI
MOJTYYEHHOW 3aBUCUMOCTH (PU3UYECKUX BEIWYHH B BUJE TaOMUIl U rpaduKOB, 1e1aTh BHIBOIBI
0 pe3yJibTaTaM HCCIICT0BAHNS;

coOnrofaTh mpaBuiaa O€30MacHOTO TpyAa MPH TPOBEACHUM HCCIENOBAaHUN B paMKax
y4eOHOrO0 SKCIIEPUMEHTA, Y4eOHO-UCCIENOBATENICKOM M  TMPOEKTHOW JESTeNbHOCTH C
HCIIOJIb30BaHNEM U3MEPHUTEIBHBIX YCTPOUCTB U JIA0OpaTOPHOTO 000PYAOBAHHS,

pemiate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOJENbl0, HCIONIb3Ys
dbusznyecKre 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAlIM3a yCJIOBHS 3a/la4dl BEIOMpATh (PU3UUECKYIO
MOJIeIb, BBIACNATH (U3NYECKUE BEIMYMHBI U (QOpPMYJbl, HEOOXOoIWMbIe s e€ peleHus,
MIPOBOAMTH PACUEThI U OLICHUBATH PEATbHOCTh MOIYYEHHOTO 3HAYCHUS (PU3NYECKO BEeTHUNHBI,

peliaTh KayecTBEHHbIE 3aJaud: BbICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUMBYIO LIEMOUKY
paccyXIeHUl ¢ OMOPOi Ha U3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHS;



UCIONIb30BAaTh NPU  pPELIEHUH Y4YeOHbIX 3aJady COBpPEMEHHble HH(OpPMalMOHHBIE
TEXHOJIOTUHM Ui TIOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETAMH U TPEICTaBICHHUS y4eOHOH u
HAYYHO-TIOMYJISIPHON HH(OpPMAIMK, MOJYYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBAThH MOJTy4aeMyl0 HH(POPMALHUIO;

PUBOJUTH MPUMEPHI BKJIaJa POCCUICKUX U 3apyOECKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00BSCHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUECKHE 3HAHMUA 10 (U3UKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns O€30MACHOCTH MPH OOpaIeHUH ¢ MPHOOPaMHU U TEXHUYECKUMHU YCTPOUCTBAMM, IS
COXPaHEHHUS 3/10POBbS U COOIIOICHUS HOPM HKOJIOTUYECKOTO MOBEACHHS B OKpY>KaIolIeil cpeje;

paboTaTh B TpYIIE C BHIIOIHEHUEM PA3IMYHBIX COIMAIBHBIX POJICH, IUIAHUPOBATh padoTy
TpyONbl, palMOHaIbHO pacHpeneNsTh OOS3aHHOCTH U IJIAHUPOBATh JIEATENbHOCTh B
HECTAH/IAPTHBIX CUTYAIHMsIX, aJICKBAaTHO OIICHWBATh BKJIAJ]] KAXKJIOTO M3 yYAaCTHUKOB TPYIIIHI B
pelieHne paccMaTpuBaeMoOi IPOOIEMBI.

K xonuy oOyuenust B 11 kjacce npeamMeTHble pe3yabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIINXCS YMEHUIA:

JIEMOHCTPHPOBATh Ha MpUMeEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
HAyYHOW KapTHUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPAKTHUECKOI
NeSITeTLHOCTH JIFO/ICH, IETIOCTHOCTh U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

VUUTBHIBATh TPAHUIBI TPUMEHEHUS M3YyYEHHBIX (PU3NYECKHX MOJeNel: TOYEeUHBIH
DIIEKTPUYECKUI 3apsi, JIyd CBeTa, TOYEUHBIH HCTOYHUK CBETa, sJACpHAs MOJENb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO SI7[pa MPH pelleHrnr GU3NYECKUX 3a/1ay;

pacnio3HaBaTh (PU3NYECCKHUE SBIICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOJIMHAMUKHA M KBAaHTOBOH (DM3HMKH: dJIEKTpUYecKas MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHYECKOe, MarHUTHOE JCWCTBUS TOKa, B3aMMOACWCTBHE MAarHUTOB, JIIEKTPOMArHUTHAS
WHAYKINS, JCWCTBHE MArHUTHOTO TOJIA Ha MPOBOAHHK C TOKOM U JBWXKYIIUICS 3aps,
AIIEKTPOMArHUTHBIE KOJIEOAHUSI U BOJIHBI, IPSIMOJIMHEHHOE PacpOCTPaHEHUE CBETa, OTPAKEHHE,
npenomiieHue, HHTepdepeHuus, audpakuus U TMONSIpU3ALUS CBETa, JTUCIEPCUsi CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHrne, BOSHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0PO/Ia, €CTECTBEHHAsI U ICKYCCTBEHHAs PaIOaKTUBHOCTD;

OIMCHIBATh HM3YYECHHBIC CBOMCTBA BEIIECTBA (DJIEKTPUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUYECKYIO MPOBOAMMOCTh PA3UYHBIX CPEN) U DJIEKTPOMArHUTHBIE SBIEHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHE BEIUYMHBIL: DIIEKTPUUYECKUH 3apsiji, CHJa TOKA, JJIEKTPHUECKOE
HaNpPsDKEHUE, JIEKTPUUECKOE COMTPOTUBICHHUE, PA3HOCTh MOTEHIIHANIOB, SJIEKTPOABUKYIIIAs CHUIIA,
paboTa TOKa, WHIYKIHMS MarHUTHOTO IOJIsA, cwia Ammepa, cwia JlopeHIa, WHIYKTHBHOCTh
KaTYIIKH, YHEPTUSl DJIEKTPUYECKOTO0 M MArHUTHOTO TOJIeH, TMEepUoJ] W 4YacToTa KojeOaHui B
KOJIeOATETbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B TPOIECCe TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KonebaHuii, (HOKyCHOE pacCTOSHHWE W ONTHUYECKas CHUila JMH3bI, NP OMUCAHUHM MPABUILHO
TPAKTOBATh (PUIWYCCKUH CMBICT HCIIOIB3YeMbBIX BEIMYMH, MX OOO3HAYCHUS W CIUHUIIBI,
YKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEIHUMHY C APYTUMHU BEIMUYNHAMU;

ONKCBHIBATh HM3YYCHHBIC KBAHTOBBIC SIBICHUS W TPOLECCHI, HUCIONB3Ys (QH3NUECKUE
BEJIMUMHBI: CKOPOCTh AJICKTPOMATrHUTHBIX BOJH, JITMHA BOJHBI M YacTOTa CBETa, DHEPTUS U
UMITYyNbC (OTOHA, TEPHOJ] IONIypaclaga, dHEPrus CBS3M aTOMHBIX SAEp, NPH OINHUCAHHU
MPAaBUILHO TPAKTOBAaTh (DU3MUYECKUN CMBICI HCIONB3YEMbIX BEIHUYWH, UX OOO3HAYCHHS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE JAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKOM BEITMUUHBI;

aHAIM3UPOBaTh (U3NYECKUE TMPOIECCHl M SBJICHUS, UCHOJb3Ys (U3NYECKHE 3aKOHBI U
OpUHIMIEE: 3akoH OMa, 3aKOHBI TIOCTEAOBATEIBHOTO H MMAPAICIBHOTO COCIUHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH 3JIEKTPOMAarHMTHOM  WHIYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PaCIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKCHHSI CBETA, 3aKOHBI MPEIIOMIICHUS
CBeTa, ypaBHeHHME OWHImTeHHa 11 Qorodddexra, 3aKOH COXPaHEHHs] DHEPTUU, 3aKOH
COXpAHECHHS HMITYJIbCa, 3aKOH COXPaHCHHsI DSJCKTPHUUECKOTO 3apsifa, 3aKOH COXpPaHEHUS



MaccoBOI'0 4YHcla, MOCTyJaThl bopa, 3aKOH paanOakTUBHOIO pacmajaa, MpH 3TOM pa3iuvaTrh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOEe BBIPAKEHUE W YCIIOBHS (TpaHUIIBL,
00J1aCTH) TPUMEHUMOCTH;

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

CTPOUTH M ONHCHIBATh N300pakeHUE, CO3/1aBAEMOE TNIOCKHM 3€pPKaioM, TOHKOH JIMH301;

BBIMOJHATh JKCIEPUMEHTHl 1O HCCIIEJOBAHUIO (PU3UUYECKUX SIBICHHH W MPOLECCOB C
UCTIOJB30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEpEHUH: Tmpu 3TOM  (OPMYIHPOBATH
npobiieMy/3ajauy W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTa, COOMpaTh YCTaHOBKY U3
IPEIOKEHHOTO 000PYAOBaHUs, TPOBOIUTH OMBIT U (HOPMYITHPOBATH BHIBOJKI;

OCYIIECTBIISITh MpSMbIE U KOCBEHHBbIE H3MEpPEeHHs] (U3MUECKUX BEIWYHH, IPU ITOM
BBIOMpPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] M HCIOJb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPENIHOCTEeNH U3MEPEHMUIA;

HCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUIL:
IpU 3TOM KOHCTPYMPOBATH YCTAaHOBKY, (PUKCHPOBATH PE3YyIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
¢u3nveckux BEIMYMH B BHAEC TaOMUIl W TpaduKOB, [AenaTh BBIBOABI IO pe3yiabTaTam
UCCIIEJIOBAHMUS,

coOmoaTh mMpaBmia 0O€30MacHOTO TpyAa NPU TPOBEICHHHM HCCIEAOBAaHUA B pPaMKax
yu4eOHOr0 9SKCIIEPUMEHTa, Y4eOHO-UCCIENOBATENILCKOM M TMPOEKTHOW JESTENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U J1AOOPAaTOPHOTO 000PYAOBaHUS;

pemiate pacuéTHbIE 3a/ladydl C SIBHO 3a/JaHHON (DU3UYECKON MOJENbI0, HCIONb3YS
¢du3nveckre 3aKOHBI M MPUHIUIBI, HA OCHOBE aHAJN3a YCIOBHS 33a4H BHIOMPATh (PU3HUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ peLIeHHUs,
TIPOBOJIUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOyYSCHHOTO 3HaUSHHsI (PU3MYECKON BEIMYHHEI,

peliaTh KayecTBEHHbIE 3a7aud: BBICTPAUBATh JIOTMUECKH HEMPOTHUBOPEUMBYIO IEMOUYKY
paccyXJIeHHI ¢ OMOpoi Ha U3YUCHHBIE 3aKOHBI, 3aAKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCMOJb30BaTh MPH pPEUIeHHH Y4eOHBIX 3a7ady COBPEMEHHbIE HH(OpPMAIMOHHbIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETALUU W TIPEACTABICHUS Y4eOHOH H
HAYYHO-TIOMYJISIPHON HH(OpPMAIMK, TOJYYEHHOW W3 Ppa3IUYHBIX HCTOYHUKOB, KPUTHYECKU
aHAJTM3MPOBATH MOJTy4aeMyl0 HHPOPMAIIUIO;

OOBSCHSATH IPUHIIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh
YCIIOBHS UX 0€30IMacHOTO MCIIOJIb30BaHMS B TIOBCETHEBHOM JKU3HHU;

MPUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSCHEHHE TIPOIIECCOB OKPYKAIOIMIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUSA MO (HU3UKE B TOBCEJHEBHOW JKU3HHM IS
oOecrnieueHns 6€30MacHOCTH MpU 00pallleHUH ¢ MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpPaHEHHMs 3]I0POBbsI U COOIIOJICHHUS HOPM KOJIOTHYECKOTO MOBE/ICHUS B OKpYXKarolleil cpene;

paboTaTh B TPYIIE C BRINIOTHEHUEM PA3IMYHBIX COIMAIBHBIX POJIeH, TUIAHUPOBATh paboTy
TPYNIbl, palMOHAIBHO pacHpeneNsiTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTh B
HECTaHJAPTHBIX CUTYalHsX, aJeKBATHO OIEHWBATH BKJAJ Ka)XKIIOTO W3 YYAaCTHHUKOB TPYIIBI B
pelIeHne paccMaTpuBaeMoil pooIIeMBl.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m EpOrPAMMEI Beero KO;ITpOJIbeIe l'[p6aKanec1me 0GPA30BATETBLHBIE
padoThI padoThI pecypesI
Paznen 1. PU3UKA U METO/JIbI HAYYHOI'O ITO3HAHUS
1.1 ®du3uKa U METOJbl HAYYHOTO MMO3HAHUS 2 bubmorexa [IOK
' https://m.edso0.ru/7f41bf72
Hroro no pazgeny 2
Paznea 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemaruia > https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
22 Alunamika ! https://m.edso0.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 hitps://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnorexa [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 OCHOBBI TEPMOMHAMHUKH 10 . https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BEIIECTBA. 5 bubnmoreka [JOK
' da30BBIC IEPEXO,IBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznen 4. JIEKTPOJIMHAMUKA
4.1 DnexTpocTaThKa 10 1 bubnuorexa [IOK
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https://m.edsoo.ru/7f41bf72

ITocTOsIHHBIN 2I1EKTpUYECKUNA TOK. TOKHU B

bubmuorexa [JOK

4.2 pasIMYHBIX Cpeaax 12 1 https://m.edsoo.ru/7f41bf72
Wroro no pazueny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 68 3 3
I[TPOI'PAMME
11 KJIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
. HanmeHnoBaHme pa3je/ioB U TeM (uu¢posbie)
Ne ni/m HporpaMMBI Beero Ko;Tpo.m)Hble H%aKanecmle 06pa3oBaATETLHbIC
padoThI padoThI pecypesi
Paznea 1. 3JIEKTPOJAUHAMUKA
11 MarnuTtHoe nojue. IeKTpoMarHuTHast 11 1 3 bubnnoreka [JOK
' WHTYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA 1 BOJTHBI
21 MexaHU4YecKHUe U DJIEKTPOMArHUTHBIE 9 1 bubnuoreka [IOK
' KOJIeOaHus https://m.edsoo0.ru/7f41c97c
29 MexaHn4YecKHe U dJIEKTPOMarHuTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
23 Onika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pazzea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CIICLIMAJIbHOM TCOpUHU
OTHOCUTCIIBHOCTHU

3.1

4

1

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41bf72
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Hroro no pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
. bu6mmoreka [IOK
4.1 DJIeMEHTHI KBAHTOBOU OITTUKH 6 https://m.edsoo.ru/7f41c97¢
bubmuoreka [JOK
s Crpochue aToma 4 https://m.edso0.ru/7f41c97c
bu6mmoreka [IOK
4.3 ATOMHOE 5171pO S https://m.edso0.ru/7f41c97c
Htoro no pazneny 15

Paznes 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 ﬁg@l.ﬂmexa LIOK
ps://m.edso0.ru/7f41c97c
Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE TIOBTOPEHUE
Htoro no pazneny 4
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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IHOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC

KoaunuecTBO 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Ne Tema ypoka Kont I Jata oOpa3soBare e
/o Beero POJIbHbIE PaKTHYECKHE u3yuenus Pa30BaTECJIbHBI
padoTbI padoThbI pecypcbl
L | o eso o 1 ST pymorrs LOK
https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIero Mupa
Poab u mecto pusuku B 06.09.2023
2 (hopMHUPOBaHUH COBPEMEHHOM 1 bu6mmoreka [IOK
HAYYHOU KapTHHBI MHUpa, B https://m.edsoo.ru/ff0c33e6
MIPAKTUIECKON JCSITSILHOCTH JTFOACH
MexaHn4ecKoe ABHKCHHE. 12.09.2023
3 OTHOCHUTEIBHOCTh MEXaHUYECKOTO 1 bubmuorexa [JOK
nemwkenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHUE
4 PaBHOMEpHOE MPSMOIMHEHHOE 1 13.09.2023  bubGnuoreka IIOK
JIBHKCHHE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE IPSIMOIMHENHOE 1 19.09.2023 = bubnuoreka [IOK
JBUKCHHE https://m.edsoo.ru/ff0c372e
5 CBoOojHOE TTafieHue. Y CKOpeHue 1 20.09.2023 @ Bbubmmoreka [IOK
CcBOOOIHOTO MaACHUS https://m.edsoo.ru/ff0c39cc
;| o | OLE gy LK
https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH
, | Mmmmememnwen 1 FOLE gy LK
‘ . https://m.edsoo.ru/ffOc3be8
orcueta. [lepBbiit 3akoH HproToHa
9 gii;iiiﬁiningjﬁ r]IBPTP;)}]IJI(I)PI;IZaKOH 1 0310.2029 bubmmorexa [TOK
) . https://m.edsoo.ru/ffOc3be8
HeroToHa /17151 MaTepuaibHON TOYKA
10 Tpernii 3akon HeroToHa 115t 1 04.10.2023 bu6mmoreka [IOK
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MaTCpHaJIbHBIX TOUCK

https://m.edsoo.ru/ff0c3be8

3akoH BceMUPHOTO TsiroTeHus. Cuina 10.10.2023 Bubmiorexa LIOK

11 Tsokectu. [lepBas kocMuveckas https://m.eds0o.ru/ff0c3d00
CKOPOCTh

12 Cuia ynpyroctu. 3akoH ['yka. Bec 11.10.2023 = bubamoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddunment 17.10.2023

13 TpeHusi. Cuiia COpOTUBIIEHUS IPU bubmumoreka [IOK
JIBUKCHUU TEJIA B KUIKOCTA WU https://m.edsoo.ru/ff0c3f76
rase
[ToctynaTenbHoe U BpaliaTeabHOE 18.10.2023

14 JBIKEHHE a0COJIIOTHO TBEPIOTO bu6mmoreka [IOK
Teaa. MomeHT cuiibl. [liedo cubl. https://m.edsoo.ru/ffOc41a6
VYcnoBust paBHOBECHUS TBEPOTO Tela
Nmmynbsc MmaTepuanibHOM TOUKH, 24.10.2023

15 CUCTEMBbI MaTePUAJIbHBIX TOYCK. bu6mmoreka [IOK
Wmmynbe cuitbl. 3aKOH COXpaHEHHSI https://m.edsoo.ru/ff0c43d6
UMITyNbca. PeakTuBHOE IBIYKEHHE
PaGoTta 1 MOIIHOCTH CHJIBL. 25.10.2023

16 Kunernueckas sneprus bubnnorexka [JOK
MarepuanbHOl Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MECHECHUN KHHETUIECKOW dYHEPTUU
[ToTenmanpHas SHEPTHSL. 07.11.2023

g | Do o oy BuGorea 101

‘ https://m.edsoo.ru/ff0c461a

[ToTenumansHas >HEprUs TENa
BOJIM3U TIOBEPXHOCTH 3eMIIH
ITorennmanpHbIe U 08.11.2023
HEMOTeHIMaIbHbIe CHIIBI. CBS3b

18 paboTHl HEMOTEHITUATBHBIX CHUJI C bubnmuotexa [JOK

H3MEHEHHEM MEXaHMYeCKOI SHCPTHUU
CHCTEMBI TeJI. 3aKOH COXpPAaHCHUMA
MEXaHUYEeCKOH OHCPIUun

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

19

Jlaboparopuas pabota
«HMccnenoBanue cBsi3u pabOTHI CHITBI
C U3MCHEHHEM MEXaHHMYSCKOMN
SHEPTUH TeJla Ha IPUMEpe
paCTSKEHUS PE3UHOBOTO KI'yTay

14.11.2023

20

KonrponsHas pabora o Teme
«Kunematuka. J{lnHamuka. 3aKOHbI
COXPAHCHHUS B MEXaHHKE)

15.11.2023

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4h74

21

22

OCHOBHBIE TTOJIOKEHUS
MOJICKYJISIPHO-KHHETUIECKOM
Teopuu. bpOyHOBCKOE IBMKCHHE.

Tcppysus

XapakTep ABHKECHHUS U
B3aHMMOJICHCTBHS YaCTHUI] BEIISCTBA.
Mojenu cTpoeHus ra3oB, XUIKOCTEH
U TBEPIBIX TENI

21.11.2023

22.11.2023

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4dc?

23

24

Macca monekyn. Konuuecto
Bemlecta. [locTositHHas ABoraapo
TenmoBoe paBHOBecue. TeMmneparypa

u e€ usmepenue. lllkana remneparyp
Henscus

28.11.2023

29.11.2023

25

26

Uneanpusiii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

AbcoutoTHas TeMnepaTypa Kak Mepa
CpeHEeW KUHETUYECKON YJHEPTUU
JBUKCHMSI MOJIEKYJl. Y paBHEHUE
MenneneeBa-Kianeiipona

05.12.2023

06.12.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4fde

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc511e

27

28

3akoH JlanbToHa. ['a30BbIe 3aKOHBI

JlaGopatopHnas pabora
«HMccrnenoBanne 3aBUCUMOCTH
MEXy apaMeTpaMH COCTOSTHHS
Pa3peKEHHOTO ra3a

12.12.2023

13.12.2023



https://m.edsoo.ru/ff0c4b74
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H?)OHPOI_ICCCH B HACAJIbHOM ra3c€ u

19.12.2023

bubmuorexa [JOK

29 uX rpauueckoe MpeacTaBICHHE https://m.edsoo.ru/ff0c570e
BuyTtpennss sneprus 20.12.2023
TEPMOJUHAMUYECKON CUCTEMBI U
30 crroco0nI e€ m3MmeHeHus. KoanyectBo bu6mmoreka [IOK
TEIUIOTHI ¥ paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTrHUs OJJHOATOMHOTO HUJICATLHOTO
raza
31 Bitb! Teronepeaum 26.12.2023 = bubmuoreka [{OK
https://m.edsoo.ru/ff0c5¢c36
V nenpHas TEINIOEMKOCTE BEIIECTBA. 27.12.2023
32 KonnyecTBo TemoTs! npu bubnnorexa [HOK
Teruronepenade. AnuadaTHblii https://m.edsoo.ru/ff0c5c36
porecc
[lepBblii 3aKOH TEPMOAMHAMUKY U 09.01.2024  bubmuoteka LJOK
33 .
€ro MpMMEHEHHE K U30IIpOoIIeccam https://m.edsoo.ru/ffOc5efc
| Heclommorn momeons 109224 o 10K
' https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKH
35 [Mpunnun nevicteus u KT 16.01.2024 bu6mmoreka [IOK
TEIJIOBOM MaIllUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT/{ 17.01.2024
37 DKOJIOTHYECKHUE TPOOIEMBI 23.01.2024
TeTIOIHEPTETHKHU
38 Sﬁ%i?f;?;fazp (1?:1(31/11@ OcHOBBI woL20 bubmmorexa [IOK
' https://m.edsoo.ru/ff0c6938
TEPMOTUHAMUKI
| Somrommpon e OUD ysmorea 0K
' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooGpa3zoBaHue U KOHACHCALHSL. 31.01.2024  bubmuoteka LJOK

Hcnapenue u kunexnue

https://m.edsoo.ru/ff0c63b6



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6

AOCOJIIOTHASA U OTHOCUTEbHAA

06.02.2024

41 BJIYKHOCTH BO3/yxa. HacklmeHHbIN Enbmmorexa OK
map ’ https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucraminueckue u 07.02.2024
o | S e hemspora B LOK
P - AU https://m.edsoo.ru/ff0c65f0
kpuctaiibl. COBpeMEeHHbBIC
MaTepuabl
o | e RO porea oK
. . https://m.edsoo.ru/ff0c6708
Cybmumarust
44 VYpaBHeHUE TEILIOBOro Oaanca 14.02.2024 bubmmorexa LJOK
p https://m.edsoo.ru/ff0c6820
| e e e O pyonrs LOK
DAL Jla SJICKTp https://m.edsoo.ru/ffOc6bcc
3apsJI0B
45 E(I))I?BOI{(I;I];/IOKI/II; If}ﬁ:ﬂ;;(;g:lm u 21.02.2024 Bubmorexa [IOK
YHpOBOZ ) https://m.edsoo.ru/ffOc6bcc
COXPAHEHHUS JICKTPUICCKOTO 3apsijia
g | et o S PO e 0K
) https://m.edsoo.ru/ffOc6ced
3apsi
Hanpsok€HHOCTB AIEKTPUYECKOTO 28.02.2024
48 noi. [IpuHnmn cynepno3suuuu bubnuoreka [IOK
AJIEKTPUUYECKUX ToJIeH. JInHuu https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
o | oo semoreror SO pymorea oK
) Ha. https://m.edsoo.ru/ff0c6f00
IMOTEHIIAAJIOB
[IpoBOIHMKY U AUDIIEKTPUKH B 06.03.2024 Bubmorexa [OK
50 ANEKTPOCTATHYCCKOM ITOJIC.

I[I/IE)J'ICI(TpI/I‘-ICCKaSI MIPOHUITACMOCTDb

https://m.edsoo.ru/ff0c7018



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

o1

52

53

OnexrpoémkocTs. Konnencarop

OneKTpOEMKOCTb MIIOCKOTO
KOHJIEHCAaTopa. DHeprus
3apsHKEHHOI0 KOHJIeHcaTopa

JlabGopaTopHas padota "l3mepenHue
AIEKTPOEMKOCTH KOHAeHcaTopa"

12.03.2024

13.03.2024

19.03.2024

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7126

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

54

[TpuHIMIT NEWCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMUPOBAILHOTO
amnmnapara, CTpyHHOro mpUHTEpa.
DJIEKTpOCTaTUUYECKas 3aluTa.
3a3eMiIeHUe AIEKTPONpUuOOpPOB

20.03.2024

55

DNEeKTPUYECKHUI TOK, YCIOBUSI €T0O
cyuiectBoBanus. [10CTOSHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporunenue. 3akon Oma ajist
y4acTKa [enu

02.04.2024

56

57

58

59

[TocnenoBarenpHOE, TapaIETBLHOE,
CMEIIaHHOE COCTMHEHHE
poBOAHHUKOB. JlabopaTtopHas
pabota «3yueHne cMermanHoro
COCJTMHEHUS PE3UCTOPOB

Pa6ota u moutHOCTH
AIEKTPUIYECKOTO TOKA. 3aKOH
JIxoynsa-Jlenna

3axon OMa 71 OJIHOM (3aMKHYTOM )
anekTpudeckon nenu. Koporkoe
3ambIkanue. JlabopatopHas pabota
«M3mepenne DJ]C ucTtouynnka ToKa U
€ro BHYTPEHHETO COMPOTUBICHUS
DneKTpOoHHAs! IPOBOJAUMOCTD
TBEPABIX METAIOB. 3aBUCUMOCTD
COIPOTHUBIICHUS] METAJIIOB OT

03.04.2024

09.04.2024

10.04.2024

16.04.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c74f0

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

temreparypbl. CBepXIIPOBOJIMMOCTh

60 DIEKTPUUYECKHUI TOK B BaKyyMe. 1 17.04.2024
CBolicTBa 2JIEKTPOHHBIX MyYKOB
[TonynpoBOTHUKH, MX COOCTBEHHAs 23.04.2024

61 U IIPUMECHAas IPOBOJUMOCTb. 1 bubmumorexa [IOK
CBoiicTBa p—N-mepexoja. https://m.edsoo.ru/ff0c84ae
[TomynipoBOTHUKOBBIE TPUOOPEI
DNEeKTPUYECKHUI TOK B pacTBOpax U 24.04.2024

62 pacriuiaBax 3JIeKTPOJIUTOB. 1 bubmmoreka [IOK
DIEKTPOTUTHYCCKAS TUCCOIMAITUS. https://m.edsoo.ru/ff0c82ba
DnekTponus
DNEeKTpUYECKH TOK B raszax. 30.04.2024

63 CamocTosiTebHbIN 1 1 bubnuorexa [JOK
HECaMOCTOSTEIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Mounnus. 1lnazma
DnexTpuueckue mprudopsl U 07.05.2024

64 YCTPOMCTBA M X MPAKTUYECKOE 1 bubnuorexa [JOK
npuMeHeHue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O06o06mmaromuit ypok 1 08.05.2024  Bbubmmoreka [IOK
«DNEKTPOIUHAMUKAY https://m.edsoo.ru/ffOc88be
KonrtponbHas pabora no Teme 14.05.2024

66 «Inekrpocraruka. [locTossHHBIN 1 bubnuotexa [JOK
ANEKTpUIECKUi TOK. TokH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeax»

67 PesepBHblit ypok. KonTponbHas 1 15.05.2024 = bubGmmoreka [IOK
pabota 1o Teme "DiIeKTpoArHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PezepBHblit ypok. OGo0maronmii 1 21.05.2024  bubmuoteka LJOK
ypok 1o TeMam 10 kimacca https://m.edsoo.ru/ff0c8f6c

OBLIEE KOJIMYECTBO YACOB I1O0 68

[TPOTPAMME
11 KJIACC



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

n/n

Tema ypoka

KoauuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3yYCHUS

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE

pecypchl

ITocTossHABIE MAaTHUTHI U X

B3auMOJIelcTBHE. MarHUTHOE IIOJIE.

BekTop MarHUTHON MHIYKIUU.
JIvHUY MarHUTHOW MHAYKIUU

MarHuTHOE 10JIe IPOBOTHHKA C
ToKOM. OmBIT DpcTeaa.
B3aumMoericTBre TPOBOTHUKOB C
TOKOM

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

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

JlaGopaTtopnast pabora «3yuenue
MarHUTHOTO TIOJISI KATYIIKH C
TOKOM)

bubmuorexa [JOK
https://m.edsoo.ru/ff0c98fe

I[eﬁCTBHe MAr"HuTHOTO IIOJI1 Ha

IpOBOAHMK ¢ TokoM. Cuiia Amnepa.

JlaGoparopHas paboTa
«Uccnenosanne neicTBUSA
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM)»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c9ac0

JlelicTBME€ MArHUTHOTO TIOJIS HA
JBUKYLIYIOCS 3apSyKEHHYIO
yactuny. Cuna Jlopenua. Pa6ora
cunsl JlopeHna

DJIEKTPOMarHuTHasE MHYKIUSI.
IToTOoK BEKTOpAa MarHUTHOM
unaykuuu. DJ1C uaaykuun. 3akoH
AJIEKTPOMArHUTHOW WHTYKITAN
®Dapanes

JlaGoparopHas paboTa
«Hccnenosanue sIBICHUS
AIIEKTPOMATHUTHON MHAYKIIUN

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9df4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cal50



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

NuaykTuBHOCTH. SBIEHUE
camounaykuuu. IJC
CaMOMHIYKIUHU. DHEPrust
MAarHUTHOTO TOJISl KATYIIKU C TOKOM.
DJIEKTPOMArHuTHOE IOJIe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

10

11

12

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHUE: IOCTOSIHHBIE MarHUTHI,
AJIEKTPOMArHHUTHI,
JJEKTPOABUIaTENb, YCKOPUTEIIN
AJIEMEHTApHBIX YACTHII,
MHAYKIIMOHHAs 1eYb

O6o6maromuit ypok «Marauroe
nosie. DJIeKTpOMarHuTHas
WHTYKIIHS

KonTponbHas padoTa 1o Teme
«MaruuTHOE€ 10JI€e.
DNEeKTPOMAarHUTHASI UHIYKIIHS

CBo06oiHbIE MEXaHUYECKHE
Kosiebanus. 'apMoHnUeckue
Kose0aHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHM.
IIpeBpaiienue s3uepruu

bu6mmorexa [IOK
https://m.edsoo.ru/ffO0cab82

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

bubmuorexa [JOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
nepuo/ia MajbIxX KoJebaHuil rpysa
HAa HUTH OT JIJTMHBI HUTH U MaccChl
rpy3a»

14

KonebaTtenbHbIi KOHTYD.
CBOOOTHBIE PIEKTPOMArHUTHBIE
Koae0aHus B MacaILHOM
KoJ1e0aTeIbHOM KOHTYpE. AHATOTHS
MCKIAY MCXaHUYCCKUMHU U
AIIEKTPOMArHUTHBIMU KOJIeOaHUSIMU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ch820



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

15

®opmyna Tomcona. 3akoH
COXpaHEHHsSI SHEPTUU B HICATHHOM
K0JIeOATEIbHOM KOHTYpE

bubmuoreka [JOK
https://m.edsoo.ru/ffOcbh9c4

16

[Ipencrasienue o 3aTyxarmux
KoJieOaHusX. BeIHYKICHHBIC
MEXaHUYECKHE KOJIcOaHus.
Pe3onanc. Beinyx1eHHbIE
DJIEKTPOMArHUTHBIC KOJICOaHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

IIepeMeHHBIH TOK.
CunycougaibHbI IEPEMEHHBIN TOK.
MoniHOCTh IEPEMEHHOI0 TOKA.
AMIUIUTYIHOE U JEHCTBYIOLLEE
3HAYEHHUE CHJIbI TOKA M HAMIPSHKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0chd34

18

Tpancdopmarop. [IpousBozacTso,
nepeaaya u norpediieHue
ANEKTPUYECKON SJHEPIUU

19

VYCTpoUCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IIEKTPUYECKOTO
3BOHKA, T€HEPATOPA [IEPEMEHHOI0
TOKa, JINHUH 3JIEKTpoIepeaay

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcc324

20

OKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJCTBE IEKTPOIHEPIUH.
KynbTypa ncnosib3oBanus
JJIEKTPO’HEPIUH B ITOBCEAHEBHOMN
KU3HU

21

Mexannaeckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuon.
CKOpOCTh pacpocTpaHEHUs U
JUTMHa BoJIHBL. [lonepeunsie u
IMPOAOJbHBIC BOJIHBI

bubnmoreka [JOK
https://m.edsoo.ru/ffOccab4

22
23

3Byk. CkopocThb 3ByKa. [ poMKOCTh
3ByKa. Bricota ToHa. TemOp 3ByKa

SJ'ICKTpOMaF HHUTHBIC BOJIHBI, UX

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcccOc

bu6mmoreka [JOK



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

cBoiicTBa U ckopocTh. [kana
AIIEKTPOMArHUTHBIX BOJIH

HpI/IHHI/IHBI PaauoCBA3U U

https://m.edsoo.ru/ffOccfe0

24 TesneBueHus. Pa3BuTue cpeacts
cBs3u. Paguonoxanus
o5 KoHntpoinbhas padora «Konebanus u bubmuorexa [JOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpsimonrHENHHOE pacpoCTpaHEHUE
2% CBETa B OJIHOPOJIHOM Cpejie. bu6mmoreka [IOK
Toueunsblii KcTOYHHK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
21 orpuwenin cnera. Mocrpoeie BuGmorera 110K
Lo https://m.edsoo.ru/ff0cd4e0
M300paXeHH B IIIOCKOM 3epKajie
[Ipenomnenue ceera. [lonHoe
28 BHYTpPEHHEE OTpa’KeHUE. bubnnoreka [JOK
[IpenenbHBIA yroy HOJIHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaXXKEHUs
29 JlaGopatopHas pabora «3mepenue bubnuoreka [IOK
MIOKa3aTesIs MPEJTOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
o | oo ootprea BuGorra 10K
‘ : https://m.edsoo.ru/ffOcddle
YBenuyeHue JTuH3bI
JlaGopaTtopHnast pabota
31 «HMccnenoBanue CBOMCTB
M300paXeHUH B IMH3AX»
Hucnepcus ceera. CiioXHBIA COCTaB
32 6emnoro csera. Lser. JlaboparopHas
paborta «HabmroneHnue aucnepcun
CBETa»
33 UnTepdepenmus ceera. Audpaxmus bubnnorexka [JOK

cera. JluppakuuonHas pemeérka

https://m.edsoo.ru/ff0ced22



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
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

HOHepe‘-IHOCTB CBCTOBBIX BOJIH.

bubmuorexa [JOK

34 [Monsipuzanus cBera https://m.edsoo.ru/ffOcf02e
Onrtuyeckue MpuOOphl U YCTPOKWCTBA
35 U yCJIOBHS UX 0€30I1acHOTO
IPUMEHEHUS
['paHuIbl TPUMEHUMOCTH
36 KJIACCUYECKOW MEXaHHUKHU. bubnmoreka [JOK
[TocTynaTsl crienUaibHOU TEOPHH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIBHOCTH
37 oogl?ssgghigiigiz 3aMegienne Eubmorexa IIOK
i https://m.edsoo.ru/ffOcfa42
BPEMCHH U COKPAIICHUE JITHHBI
DHeprus U UMIYJbC
38 peIATUBUCTCKOM YacTulibl. CBs3b bu6mmoreka [IOK
MacChl C SHEPTUCH U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprusi NOKos
KontposnbHas Ta «OnTuka.
39 OZHOI];;H cngulf;fbom?ﬁ TOeopI/II/Ia bubmuorexa LJOK
https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIEHOCTH
40 ®oronsl. opmyna [1nanka. bubnnoreka [JOK
DHeprus 1 UMITyJsC GOoToHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIEI0BaHNE Bubmorexa [OK
4 porospdexra. Onbrrr A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
o | Sl S BuGorea 10K
‘ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorosdpdexra
o | A OmILE. Busorea 10K
' https://m.edsoo.ru/ff0d04a6
cBeTa
44 TexHu4eckue ycTpoucTsa u

MPAKTUYCCKOC ITPUMCHCHHC:



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

¢doTorieMeHT, POTONATIHK,
coJIHeuHast baTapest, CBETOIUO/

Penrenue 3amau mo teMe «DJIE€MEHTEI

bu6mmoreka [IOK

45 KBaHTOBOH ONTHKH» https://m.edsoo.ru/ff0d0302
o | e s Toucoms O Busorea 10
https://m.edsoo.ru/ff0d091a
yactuil. [I1anerapHas MoJenb aToma
bubmuorexa [JOK

47 Hoctynatet bopa https://m.edsoo.ru/ff0dOafa
W3nydenue u noroiieHue GOTOHOB

48 IIPU [IEPEXO0/I€ ATOMA C OJJTHOTO bubnnorexa [HOK
YPOBHS SHEPTUHU HA APYroit. Busibr https://m.edsoo.ru/ff0dOafa
CIICKTPOB
BosHOBBIE cBOMCTBa YacTull. BosHbI

49 ne bpoia. KopnyckynsipHo- bubnuorexa [JOK
BOJIHOBOH Jtyanu3Mm. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY/ICHHOE M3TYICHHE
OTKpBITHE PATUOAKTHBHOCTH.

50 OmnsiTel Peszepdopaa mo bubnunoreka [JOK
OTIPEICIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaZOaKTUBHOTO U3TYYCHHUS
CsoticTBa anbda-, 6era-, ramma-

51 u3lydeHus. BiausHue
pPaZ0aKTUBHOCTH Ha KUBBIC
OpTaHU3MBI
OTKpBITHE TPOTOHA U HEUTPOHA.

50 W3zotonsl. Anbga-pacnan. bubnuorexa [IOK
DJIEKTPOHHBIN U TTO3UTPOHHBIN https://m.edsoo.ru/ff0d1162
Oera-pacnajn. ['lamma-u3nydeHue
DHeprus CBSI3U HYKIOHOB B Spe.

53 Snepusle peakunu. A nepHblit bubnnorexka [JOK

peakTop. [Ipobraemsl, IepCeKTUBHI,
9KOJIOTUYECKHE ACTICKTHI SIICPHOM

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
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SHEPTreTUKHU

54

DneMeHTapHble YacTullbl. OTKpPBITHE
no3uTpoHa. MeTo/1bl HaOII0IeHUS U
perucTpanuu 3J1eMEHTapHbIX
yactull. Kpyrielid cton
«DyHIaMeHTaIbHbIE
B3auMoercTBUA. ENUHCTBO
(du3nUeCcKOil KAPTHHBI MUPAY»

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

55

56

Bupg 3sé3nnoro neda. Co3se3nus,
SIPKHE 3BE3bI, TIAHETHI, UX
BuauMoe asuxkenue. ConHeunas
cHCcTEMA

Comnuue. ConHeuHast akTUBHOCTb.
Wcrounuk snepruu CosHua u 3BE311

57

3BE3/bI, X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/1bI TTITABHOM
MOCJIeI0BAaTEILHOCTH. BHYTpeHHEee
crpoenue 3B€31. COBpeMEHHbIE
MIPEACTABICHUS O IPOUCXOKACHUH U
sBosroiun CoJHIIA U 3BE3]T

58

Muneunsii [Iyte — Hama
I"anakTuka. I[lonoxenue u
nexenne ComHia B [NamakTuke.
I"anaktuku. YE€pHbIE ABIPBI B AIpax
TaJIAKTUK

59

60

Bcenennas. PazOeranue rajakThk.
Teopus bosnbuioro B3peiBa.
PenukroBoe uznydeHue.
MertaranakTuka

Hepermennsie npo6iaembl
aCTPOHOMHHU

61

KonTtponbHas pabota «71€eMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI»



https://m.edsoo.ru/ff0d0e38

62

Ob6o6maromuit ypok. Ponb pusuku
Y aCTPOHOMHUHM B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ATUYECKOH chepax NesTeIbHOCTH
YyeJsioBeKa

63

64

O6o6marmuii ypok. Pons u Mmecto
(HU3UKH U ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
MHpa

O6o6mmaromuii ypok. Ponb
¢du3nveckoit Teopun B
(bopMUpOBaHUY MTPEACTABICHUN O
¢du3nUecKoil KapTHHE MUpa

65

Ob6o06maromuit ypok. Mecto
(bu3nU4eCcKoil KapTHHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJCTABICHUI O MPUPOJIE

66

PesepBHBIi ypok. MarHuTHOE 1oJIE.
DneKTpOMarHuTHasE UHAYKIIHS

67

Peseprubriit ypok. Ontuka. OCHOBBI
CIIEUaTIbHON TEOpUHr
OTHOCHUTEIIbHOCTH

68

Pesepnniit ypok. KBantoBas ¢usuka.
DJIEMEHTHI aCTPOHOMUU U
acTpopU3UKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
MNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YYEHUKA

1. ®usuka, 10 xnace/ Mskumes I.51., byxosues b.b., Corckuit H.H. mox penakuueii
[TapdentbeBoit H.A., Akimoneproe obmiectBo «M3aatenberBo «IIpocBenienmey
2.0Ousuka, 11 knace/ Msxkumies I'.J1., Byxosnes b.b., Yapyrun B.M. non penaxiueit
[TapdentbeBoit H.A., AkinonepHoe odmiectBo «M3natenbcTBo «IIpocBemieHuey
3.A.I1. PeimkeBuu. COoopHUK 3anau no ¢pusuke. Mocksa, poda, 2005 - 2019 r.

4.CoopHuk 3ama4 mo ¢usnke 1t 9 — 11 kimaccoB. CocraBurens I'.H. Cremanosa. M.:
«IIpocemienue», 1996 r.
5.3aganus obpazoBarenpHOro noprana Pemry EI'D
6.1ludposrie madoparopun o ¢usznke RELAB
METOAUYECKHUE MATEPUAJIbI IJI51 YYUTEJIA

1. T4 Msakumes, b. b. bByxosues, H.H. Corckuit ®uznka 10 k1. @usuka 10 xnacc. bazoBsiit u
yriayOJieHHBIH ypoBeHb. YueOHUK. MockBa. [Ipoceenienue, 2020

2. TS Msxumes, b.b. byxosues, B.M. Uapyrun ®usuka 11 xracc. ba3oBsrit #1 yriyOneHHBIH
ypoBeHb. YueOnuk. Mocksa. [Ipocsemenue. 2020

3. A.IL PeimkeBuu. COopHUK 3aaa4 110 ¢usuke. Mocksa, Jpoda, 2005 - 2019 r.

4. Coopnuk 3ama4 o ¢pmsuke st 9 — 11 xmaccos. Cocrasurens [.H. Cremanosa. M.:
«IIpocemienue», 1996 r.

5. 10.A. Caypos. ®usuka. [Toypounsie pa3padorku. 10 kiacc. [Tocooue ms
o0meoOpazoBaTenbHBIX opranu3anuii. Mocksa. [Ipocsemenne. 2015

6. H0.A. Caypos. ®usuka. [loypounsie pa3padorku. 11 kiacc. [Tocooue ms
o01m1eo0pazoBaTeNnbHBIX Opranu3anuii. bazoBelit u yriayOeHHBINH ypoBeHb. MOCKBa.
[Ipocsemenne. 2017 r.

7. COOpHUK TECTOBBIX 33JaHUH IJIs1 TEMAaTHYECKOTO M UTOroBoro KoHTposs. dusnka 10 kiacc.
M.: «Muremnext-Lentp», 2004 r.

8. C.M. Anapromreukus, A.C. CiiyxaeBckuii. ®usnka. «k KOHCTPYKTOP» CaMOCTOSTENBHBIX U
KOHTPOJBHBIX paboT. 10 — 11 kiaccer.

9. Tlocobwue nns yuureneii. M.: [Ipocsemenue, 2010

10. Hudpossie n1abopatopuu 1o pusuke RELAB

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

JXusas dusuka: obyvarorias nporpamma, _http://www.int-edu.ru/soft/fiz.html
Vpoxku ¢pusuku ¢ ucroip3oBanuem MutepHera. http://www.phizinter.chat.ru/
®wusuka.ru. http://www fizika.ru/

dusuka: Komuiekus onsiTo. http://experiment.edu.ru/

dusunka: AIEeKTPOHHAs KoJuieKus onbiToB. http://www.school.edu.ru/projects/physicexp
Katasor cceuiok Ha pecypcebl o pusuke http://www.ivanovo.ac.ru/phys

BecrutatHbie o0yuarorue nporpammsi o ¢usuke http://www.history.ru/freeph.htm
JlaboparopHblie paboThl 1o Gu3mnKe. BupryanbHble 1abopaTopHbIe

pabotsl. http://phdep.ifmo.ru

9. Amnwmmanus usnueckux mporeccoB o0bscHeHusMU. http://physics.nad.ru

10. ®usnueckas snuukioneaus http://www.elmagn.chalmers.se/%7eigor
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