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HHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢usmke 06a30BOro ypoBHS Ha YpOBHE CpeaHEro oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOXEHMH M TpeOOBaHMM K pe3ysbTaTaM OCBOECHHS OCHOBHOM
oOpasoBarenbHOM mporpammel, mpeacTtaBieHHbx B DPI'OC COO, a Takke ¢ ydérom
¢denepanpHOl pabouelt mporpaMMbl BOCIHTaHMS M KOHLEMIMM IpenojaBaHus y4eOHOro
npeamera «®dusuka» B oOpa3zoBaTenbHBIX — opraHm3anmsax —Poccuiickoit  dDeneparmm,
peaTu3yoIUX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBI.

CopepxaHue mnporpaMMbl 1o (hU3MKE HaIpaBlI€HO Ha (OPMUPOBAHHUE €CTECTBEHHO-
Hay4qHOI kapTuHbI MHupa oOydaronuxcs 10—-11 kimaccoB npu oOydeHun ux ¢usuke Ha 0a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-AESITEIbHOCTHOTO Noxoa. [Iporpamma no ¢usrke COOTBETCTBYET
tpeboBanusiM ®PI'OC COO k miaaHHpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METaIlpeIMETHBIM
pe3ynbrataM OOy4eHHs, a TaK)K€ YUHUTHIBAET HEOOXOJMMOCTb peaU3aluu MEXIPEIMETHBIX
cBsizell (M3UKM C €CTECTBEHHO-HAYYHBIMHM Y4YeOHBIMH IpeaMeTaMu. B Hell ompenensrorcs
OCHOBHBIE LI€JIM U3y4eHUs (PU3UKU Ha YPOBHE CpelHEro oduiero oOpa3zoBaHUs, IJIaHHUpPyEMble
pe3yabTaThl OCBOCHUS Kypca (HU3UKH: JMYHOCTHBIE, MeETallpeIMETHbIe, IpeIMeTHble (Ha
0a30BOM ypOBHE).

[Iporpamma no ¢u3uke BKIIOYAET:

e [UIAaHUpPYEMbIE Pe3yJbTaThl OCBOCHHUS Kypca (PU3UKU Ha 0a30BOM YpOBHE, B TOM UYHUCIIE

IpeIMETHBIE PE3YJIbTaThl IO rojlaM O0yUeHUs;

e cojnepxkaHue yueOHOro npenamera « Du3nKay 1mo rojgaM 00ydeHusl.

®dusnka Kak Hayka o Haubosee 00X 3aKOHAX MPHUPO/IbI, BEICTYNAsl B KAUECTBE y4eOHOTrO
IpeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY 3HAHUI 00 OKpY’)KalolleM MUpE.
HIkonbHBIH Kypc (QHU3MKH — CHCTEMOOOPA3YIOUIMA Il €CTeCTBEHHO-HAYUYHBIX Y4EOHBIX
MIPEIMETOB, MOCKOJIbKY (PM3NYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U ABJIEHUH, N3y4aeMbIX
XUMHUeH, Ouonorueit, pusnueckoir reorpadpueit u acrpoHomueil. Vcrnonb3oBaHHEe M aKTUBHOE
NpUMEHEHHe (U3NYECKUX 3HAHUW OIpelessieT XapakTep U pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe SHEpPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IIOJyYeHHs HOBBIX
MaTepHaJioB C 3aJJaHHBIMU CBOWCTBAMHU M pyrux. M3yuenue Gu3uKu BHOCUT OCHOBHOM BKJIaJ B
(hopMHUpOBaHKE €CTECTBEHHO-HAYYHON KapTHHBI MHpa o0yyaromuxcs, B GopMupoBaHre yMeHUN
IPUMEHSATh HayYHbIH METO]I TIO3HAHUS NIPH BBITIOJHEHUN UM Y4eOHBIX UCCIIEOBAHUI.

B ocHOBY kypca ¢u3uku Al ypOBHS CpeaHEro o0Iiero oopa3oBaHus MOJIOKEH Pl UICH,
KOTOpBIE MOKHO paccMaTpHUBaTh KaK MPUHLHUIIBI €M0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEMl KypcC ABISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEP’)KUT MaTepHall U3 BCEX pa3fesioB (DU3HMKH, BKIIOYAET KaK BOMPOCH! KJIACCHUECKOM, TaK U
COBPEMEHHOW (PU3UKH.

Hoes cenepanusayuu. B cooTBeTCTBUM C HEMl MaTepuan Kypca Gpusnku oObeJUHEH BOKPYT
¢usnueckux Tteopuil. Bemymmm B Kypce sBusercs (OpMHUpOBaHHME TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BELIECTBE U MOJIE.

Hoes eymanumapusayuu. EE peanuszaiys npeanosaraeT UCIoIb30BaHHE TYMaHUTapHOTO
NoTeHluana GU3nueckoi HayKu, OCMBICICHHE CBSI3U Pa3BUTHS (U3MKH C pa3BUTHEM OOIIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKHMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKHUMHU poOIeMaMu.

Hoes npuknaonoii nanpasnennocmu. Kype ¢pusnuku npezamnonaraetT 3HaKOMCTBO € IIMPOKUM
KPYTrOM TEXHMYECKHUX M TEXHOJOTMYECKUX MIPUIIOKEHNN N3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoesn osxonocusayuu peanusyercs MNOCPEACTBOM BBEICHHUS 3JIEMEHTOB COJEpKaHUS,
HNOCBALIEHHBIX JKOJIOTHYECKMM Mpo0jeMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTHIl, a TaKke 00CYKIAeHHsI MPoOIeM pallMOHaILHOTO MPUPOAOIIOIB30BAHUS U
9KOJIOTHYECKOM 6€30MacHOCTH.

Crep)KHEBBIMU 3JIEMEHTaMU Kypca (M3MKH Ha ypOBHE CpeIHEro oouiero odpazoBaHuUs
ABIAIOTCS (u3uueckue Teopuu ((OopMHUpPOBaHHME MPEACTABICHUA O CTPYKType MHOCTPOCHHS



¢u3nyeckoil TeopuH, poiau (yHIAMEHTaJIbHBIX 3aKOHOB M HPUHIMUIIOB B COBPEMEHHBIX
IPEJCTaBICHUSIX O MPUPOJE, TPaHUIAX MPUMEHMMOCTH TEOPHH, IJIsl ONMHUCAaHUS €CTECTBEHHO-
HaYYHBIX SIBJICHUH U MIPOLIECCOB).
CHCTEeMHO-IEITETFHOCTHBIN MOIX0A B Kypce (DU3MKU pealln3yeTcs MPEeXIe BCEro 3a CUET
OpraHu3alK 3KCIEPUMEHTAILHONW JIesATeNbHOCTH o0yvaromuxcs. s 6a30Boro ypoBHs Kypca
(U3MKH — 3TO WCHOJB30BAHWE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U
nabopaTopHbIX paboT, KOTOpble B mporpamMme Mo (¢u3nke OObeTUHEHBI B OOLIMI CIHCOK
YUYEHNYECKUX MPAKTHUYECKUX padoT. BrineneHue B ykazaHHOM IepeyHe JabopaTopHbIX padoT,
IOPOBOJUMBIX JUISI KOHTPOJSL M OLEHKH, OCYILIECTBISETCS YYaCTHHUKaMH O0pa3oBaTeIbHOIO
nporecca UCXo/s U3 0COOEHHOCTEN IUIAaHUPOBAHMSI U OCHalIeHHs kaOuHeTta gusuku. [lpu sTom
o0ecrieunBaeTcss OBJIAJICHHE OOYYAIOUIMMHUCA YMEHUSMHU IPOBOJIUTH KOCBEHHBIE HM3MEPEHMS,
UCCJIEIOBaHMS 3aBUCUMOCTEH (PU3MUECKHX BEJIWYMH W IIOCTAHOBKY OIBITOB IO IpPOBEpKE
NpPeJIOKEHHBIX THIIOTE3.
Bonbiioe BHUMaHME yaenseTcs PEelIeHUI0 pacu€THBIX M KauyeCTBEHHBIX 3aaad. [lpu stom
JUIs pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIIIOTCA 3a/1a4M C SIBHO 3a/laHHOM (hPU3HYECKON MOJIENbIO,
MO3BOJIAIOIIME TMPUMEHITh M3YyYEHHBIE 3aKOHBI M 3aKOHOMEpPHOCTH KakK M3 OJIHOTO pasjena
Kypca, TaK U UHTETPUPYs 3HAHUS U3 Pa3HBIX pa3ziesnoB. /i1 KaueCTBEHHBIX 3aJa4 NPUOPUTETOM
SABIISIIOTCSL 3aJaHusi Ha OOBSCHEHHWE TMPOTEKaHWs (U3UYECKUX SBICHHA M IPOIECCOB B
OKpY’Karolle >KU3HHU, TpeOyrolmue BbIOOpa (U3MUECKOW MOAETH A CUTyalMH IMPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.
B coorBerctBum ¢ TpeboBaHmsiMu DPI'OC COO k MaTepHalbHO-TEXHHYECKOMY
obecrieyeHni0 y4eOHOro mporecca 0a30BBI YpOBEHb Kypca (M3MKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHMs JODKEH M3y4yaTbCs B YCJIOBUAX IMPEIMETHOrO KaOuHeTa (U3MKKU WIN B
YCIIOBHUSAX MHTETPHPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIA. B xabunete
(U3MKN T0JKHO OBITh HE00X0ANMOE 1abopaTOpHOE 000PYI0OBaHKE /7S BHIIIOJIHEHUS YKa3aHHBIX
B TMporpamMme 1O (HU3UKE YUYEHHUYECKUX TPAKTUUYECKUX pPadOT M JIEMOHCTPAIMOHHOE
obopyioBaHHE.
JlemoHCcTpanmoHHOEe  000pyZoBaHHe (HOPMHPYETCS B COOTBETCTBUU C TPUHITUTIOM
MHUHHMMaJIbHOM JOCTaTOUHOCTH M 00ECHEeUMBAET IMOCTAHOBKY MEPEUMCIIEHHBIX B IIpOrpamMme I0
(¢u3nKe KITFOYEBBIX JEMOHCTPALWN MJIsl HMCCIECNOBAHUS HM3yYaeMbIX SIBICHHHA W TIPOLIECCOB,
SMIMPHUYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.
JlaboparopHoe 00OpyAOBaHUE ISl YUEHUYECKHX MPAKTUYECKUX paboT Gopmupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M oOecreyuBaeTcs B pacuéTe OJHOro KOMIUIEKTa Ha JIByX
oOyyaromuxcs. TemMaTndeckue KOMIUIEKTHI J1TabOpaTOpHOTO OOOpYIOBAaHUS IOJDKHBI OBITh
IIOCTPOEHbI Ha KOMIUJIEKCHOM HCIIOJIb30BAaHUM AaHAJIOTOBBIX M IU(POBBIX NMPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B BHJIE HU(PPOBBIX JTA00PATOPHIA.
OCHOBHBIMU LIETSIMHU U3Y4€HUS (PU3UKU B 001IEM 00pa30BAHUU SIBIISIOTCS:
e (opMupOoBaHME HMHTEpeca M CTPEMJIEHUS OOYYaIOUIMXCS K HAyYHOMY H3YyYEHUIO
IPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTE;

® pa3BUTHE TMPEACTABIEHUH O HAy4yHOM METOJ€ TMO3HaHuA U (HOpMHUpPOBaAHHE
UCCIIEI0BATENBLCKOTO OTHOIIEHHS K OKPY KAIOIIUM SIBIICHUSIM;

e (opMuUpOBaHHE HAYYHOTO MHUPOBO33PECHHUS KaK Pe3ysbTaTa W3y4YE€HUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE YMEHUI OOBACHATH ABJICHHS C UCIOJIb30BaHUEM (DPU3NYECKUX 3HAHUN U
HAaYYHBIX JOKa3aTeIbCTB;

e (opMupoBaHHE MPEICTABICHUNA O POJH (PH3UKHU JUISI PA3BUTHUS JIPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHH.

JlocTiokeHHe 3THX Hesel oOecreyrBaeTcs pelIeHHeM CIEAYIONMX 3ajad B Ipolecce
U3yuyeHHs Kypca (U3MKU Ha ypOBHE CpPEeTHEro 001Iero o0pa3oBaHus:



e MpuoOpeTeHHne CUCTEMBbl 3HaHUI 00 00mMX (PU3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYISPHYIO PU3UKY, STEKTPOJUHAMUKY, KBAHTOBYIO
(GU3KKY U 3JIEMEHTBI aCTPOPU3UKH;

e (QopmupoBaHHUE YMEHHIl MPUMEHITh TEOPETUUYECKHE 3HAHUA M OODBICHEHUS
buznyecKuX SBICHUNW B TPUPOAE U s TPHUHITHS TNPAKTUYECKUX PEUICHUH B
TMOBCETHEBHOM KU3HU;

® OCBOCHHME CHOCOOOB pELIEHUS pa3IUYHbIX 3aJad C SBHO 3aJaHHON (PU3NYECKOM
MOJIENIBIO, 3ajJ]ad, TOJpPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHue (pusnyeckon
MOJIEJIN, aJIEKBATHOW YCIIOBHSM 3a]1a4H;

e TMoHUMaHHe (U3NYECKUX OCHOB W MPHUHIIMIIOB JEHCTBUS TEXHUUYECKUX YCTPOWUCTB H
TEXHOJIOIMYECKHUX IPOLECCOB, UX BIUSHUSA HA OKPY’KAIOILYIO CPELY;

e OBJIQJICHWE METOJAaMH CaMOCTOSITEIILHOTO TUIAHUPOBAHUS M MPOBEACHUS (PU3MUECKUX
SKCIIEPUMEHTOB, aHalIM3a M  MHTEpHpeTanud  HHPOpMAIUH,  ONpEeeICHUS
JIOCTOBEPHOCTH MOY4EHHOI'O Pe3yJIbTaTa;

® CO3/IaHME YCIIOBUH JJISI pa3BUTHUSl YMEHUW MPOEKTHO-UCCIEA0BATEIBbCKOM, TBOPUECKOM
JESATEIBHOCTH.

Ha wusyuenue ¢usuku (6a30BbIii YpOBEHH) Ha YpPOBHE CpeaHEero ooOiiero oopa3oBaHUs
orBoguTcs 136 wacos: B 10 kiacce — 68 yacoB (2 yaca B Hezeno), B 11 kimacce — 68 dacoB (2
yaca B HEJIENIO).

[Ipennaraemslii B mporpamme mo Gpusuke nepeueHs J1ad0paTOPHBIX U MPAKTHUECKUX padoT
SIBJIIETCS PEKOMEHJOBAaHHBIM, YUYHUTENb JI€NaeT BBIOOp IMPOBENEHUS JA0OPATOPHBIX paboT H
OTIBITOB C YUYETOM MHIUBUAYAJIbHBIX 0COOEHHOCTEH 00y4arOIIUXCsl.

COJEP)KXAHUE OBYYEHUA

10 KJIACC
Pazgen 1. ®usznka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o npupoje. HayuHble MeTOAbl MO3HaHUS OKpy»XKarouero mupa. Poib
AKCTIEPUMEHTA U TEOPHH B TIPOIIECCE TTO3HAHMS PUPOJIBI. DKCTIEPUMEHT B (PU3HKE.
MonenupoBanue Qpu3MUecKuX SBJICHHUM W mporeccoB. Haydnsle runote3sl. Ousndeckue
3aKOHBI U TeOpHH. [ paHHUIIBI MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [[pUHITUTT COOTBETCTBHSI.
Ponp u mecto ¢usuku B (HOpMHUpPOBAHMHM COBPEMEHHON HaydHON KapTUHBI MHUpa, B
MPAKTHYECKOM EATETLHOCTH JIFOICH.
Jlemoncmpayuu
AHanoroBbie U TU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe nBHKEeHHE. OTHOCHTENBHOCTh MEXaHMUeCKoro mABmxkeHus. Cucrema
orcuéra. Tpaekropus.

[Tepememnienue, ckopocTh (CpedHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTh) U YCKOPEHHE
MaTepuaIbHON TOYKHM, WX MPOCKIIMU HAa OCH CUCTeMBI KoopauHaT. ClIOKEHUE MepeMenieHui U
CJI0KEHHE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJWHEHHOE NBIKEHME. | 'paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MYyTH U NEPEMEIICHUSI MaTEPUATIbHOW TOUKU OT BPEMEHH.

CBoOoaHoe majieHne. Y CKopeHue CBOOOTHOTO TaCHUSI.

KpuBonuueiliHoe paBuwkeHue. JIBH)KeHHE MaTepuaibHOM TOYKM 1O OKPYXHOCTH C
IIOCTOSIHHOW II0 MOAYJIO CKOPOCTBIO. YTIJIOBAasl CKOPOCTb, JUHEHHas CKopocTh. llepuon u
yacTtoTa obpaieHus. LleHTpocTpeMUTEeTbHOE YCKOPEHHE.



TexHuueckue yCTpOMCTBA M MPAKTHUECKOE MPUMEHEHHUE: CHUIOMETp, JABUKEHHUE
CHapSIOB, LICTTHBIC U PEMEHHBIC TTepeIayun.

Jlemoncmpayuu

Mogenb cucTeMbl 0TCUETA, WILUTFOCTPALMS KHWHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpazoBanue IBUKEHHM C UCTIOTB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tamenue Ten B BO3yXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habnronenue aBmxeHus Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPHU3OHTAJIBHO.

N3mepenue yckopeHnusi CBOOOIHOTO MaCHHS.

Hamnpagnenue ckopocTH npu JBUKEHUU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomuol

N3yueHne HepaBHOMEPHOTO ABUKEHUS C LENbIO ONPEIeTI€HUs MTHOBEHHON CKOPOCTH.

UccnenoBanne  COOTHONIICHHWS ~ MEXAY  TYTSIMH,  NPONHJIECHHBIMH  TEJIOM  3a
MOCJIEIOBATEIbHbIE pPaBHbIE IPOMEXKYTKH BpPEMEHM MpPU PAaBHOYCKOPEHHOM JBHKEHUH C
HaYaJIbHOU CKOPOCTHIO, PAaBHOM HYJIIO.

N3yueHue NBUKEHHUS LIAPUKA B BA3KOM KUJIKOCTH.

Nzyuenue nBukeHus tena, OpOIIEHHOTO0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[TpuHnun otHocutensHOcTH [Manmites. [lepssiii 3akoH HeroToHa. MHEpUMaibHbIE CHCTEMBI
OTCYETA.

Macca Tena. Cwma. Ilpunnun cynepriosunmu cuil. Bropoit 3akon HproToHa st
MaTepuanbHOU ToUKkU. Tpetnii 3akoH HproTOHA 17151 MaTepHAJIbHBIX TOYEK.

3akoH BceMupHoro Tsrorenus. Cuna tsokectu. [lepBas kocMudeckasi CKOpOCTb.

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

Tpenune. Buabl Tpenust (mokosi, ckoyibkeHusi, kaueHus). Cuna tpenus. Cyxoe TpeHUE.
Cuna TpeHHs CKOJIbKEHHUS U cuia TpeHus nokos. Koagdumment tpenusa. Cuna conpoTUBIeHUsS
MIPY IBMXKCHUH TeJla B )KUJKOCTH WM rase.

[ToctynatensHoe U BpaliaTeabHOE ABMKEHHUE aOCOTIOTHO TBEPIOTO TeNa.

MoOMEHT CuIbl OTHOCUTENBHO OCH BpameHus. [lmedo cuibl. YcioBus paBHOBECHS
TBEPJIOTO TENA.

TexHudeckue yCTpONCTBA W TPAKTUYECKOE NPUMEHEHHWE: TMOAMIUITHUKY, JIBHUKCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHHME MacC B3aMMOICUCTBYIOIINX TEJ.

Bropoii 3akoH HerotoHa.

Nsmepenue cun.

CnoxxeHue CHiL.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMariii.

HesecomocTs. Bec Tena nmpu yCKOpEeHHOM NOABEME U MAJICHUN.

CpaBHeHME CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIbKCHUSI.

VYcnoBus paBHOBecus: TBEpAOro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopmwie pabomul

W3yuenue aBuxeHus Opycka Mo HaKJIIOHHOW TIOCKOCTH.

UccnenoBanue 3aBUCUMOCTUA CHJI YHPYTOCTH, BO3HUKAIOUIUX B TNPYXKUHE U PE3UHOBOM
obpasrie, oT ux aedopmaruu.

HccnenoBanue ycinoBuid paBHOBECHS TBEPAOTO Tea, UMEIOLIETO OCh BPALIEHHUS.

Tema 3. 3aKonbl cOXpaneHus 6 MeEXAHUKE

Nmnynsc MaTepuanbHOM TOUYKHU (TeJa), CUCTEMbl MaTepUalbHbIX ToueK. MITyIbC CUITBI U
M3MEHEHUE UMITYJIbCa TeJla. 3aKOH COXPAHEHUS UMITyJIbca. PeakTHBHOE ABUKEHUE.

Pabora cuibl. MOIITHOCTH CHJTBI.



Kunernueckass sHeprus marepuagbHOM TOUKH. Teopema 00 HM3MEHEHMM KHHETHYECKOU
SHEPTHH.

[HorennmaneHast sHeprus. [loreHnpansHast sHEprust ynpyro 1e(opMHUPOBAHHOM MPYKHUHBI.
[ToTenunanbHas 3Heprus Tena BOJIM3U HOBEPXHOCTH 3EMIIH.

[ToreHnaneHble M HeMOTEHUMANbHbIE CUIbL. CBs3b pabOThl HEMOTEHIUAIBHBIX CHJI C
M3MEHEHUEM MEXaHWYECKOW SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUYECKON SHEPTUU.

VYrupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue yCTpOMCTBAa M NPAKTHYECKOE NPUMEHEHME: BOJOMET, KOIEP, NMPYKUHHBII
IIUCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

[lepexos moTeHIMATBEHON SHEPTUU B KUHETHYECKYIO U 00paTHO.

Yuenuueckuu sxcnepumenm, rabopamoprule pabomul

N3ydenue aOCOMIOTHO HEYNPYroro yjapa ¢ IOMOILIBIO JBYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOThl CUJIBI ¢ M3MEHEHHEM MEXaHMUYECKOW SHEpruM Teja Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOIO KIyTa.

Pa3nea 3. MosekynsipHas (pM3MKa M TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-KUHETHUECKON TEOPUH M MX ONBITHOE 0OOCHOBAHHE.
BpoynoBckoe nBmwxkenue. Huddys3us. Xapakrtep IBUKCHHS W B3aUMOJCUCTBUS YaCTHIL
BeniecTBa. Mojenu CTpOEHHsS Ta30B, XUAKOCTEH W TBEPABIX Tel M OOBSICHEHHE CBOWCTB
BEIIIECTBA HA OCHOBE 3THUX Mojeined. Macca u pasMmepbl MoseKkysl. KonudecTBo BemiecTsa.
[TocrosinHas ABorajipo.

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

Mopenbs uneanpHoro ra3za. OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-KMHETUYECKON TEOpUHU
ujeanpHOro rasa. AOCONIIOTHasg TemIepaTypa Kak Mepa CpelHeld KHHETHMYECKOH SHepruu
TEIJIOBOrO JBMKeHWs 4actul rasza. lllkama temnepatyp KenbBuna. ['a30Bble 3aKOHBI.
VpaBuenne MengeneeBa—Kmnaneiipona. 3akon Jlanerona. M3omporiecchl B UACAIBHOM Ta3e ¢
MOCTOSTHHBIM KOJIMUECTBOM BellecTBa. [ paduyeckoe mpeacTaBieHHe U30MPOILIECCOB: U30TepMa,
n30xX0pa, u3odapa.

TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOEHHE BeliecTBa, Qororpaduu  MOJIEKYI
OPraHNYECKUX COCTUHECHUM.

OneiTel 0 AU PY3UH KUIKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBHXKCHHS.

Mogens onbita LlTepHa.

OnbIThI, JOKa3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIIIPHOTO B3aUMOAECHCTBHSL.

Mogenb, HIOCTpUpYIOLLas MPUPOY NABJICHHS ra3a Ha CTEHKU COCY/Ia.

OnbIThI, HJUTIOCTPUPYIOLIUE YPaBHEHHE COCTOSHUS UACATBHOTO ra3a, H30IpPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamoptuvie pabomuol

Omnpenenenne Macchl BO3JyXa B KIIACCHOM KOMHAaTe Ha OCHOBE H3MEpEeHHH 00béMa
KOMHATBHI, IaBJICHUS U TEMIIEPATypbl BO3/lyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEX/y TapaMeTpaMU COCTOSHUS Pa3peKEHHOI0 rasa.

Tema 2. Ocnoebl mepmoounamurku

TepmonnHaMuueckass cucteMa. BHYTpEHHsISI 3HEprusi TEPMOJAMHAMHYECKOW CHUCTEMBI U
crocoOb! e€ n3meHenus. KonndyectBo TernoTsl U paboTa. BHyTpeHHssI sHEeprus 0JHOATOMHOTO



U/IeaIbHOTO ra3a. Bujel Temonepenayn: TemIONPOBOIHOCTb, KOHBEKLIUS, U3JTyuyeHHe. Y ebHas
TEIIOEMKOCTH BellecTBa. KonmyecTBO TEIUIOTHI IPU TEIUIONEpeiayde.

[lonartue o0 anmabatHOoM mpouecce. [lepBblit 3akoH TepMmoauHamMuku. IlpumeHenue
NEPBOIo 3aKOHA TEPMOAMHAMUKHY K H3omporeccaM. I'papuueckas uHTepnperanus paboThl rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpatuMocTs poeccoB B MPUPO/IE.

TennoBeie MamuHbl. [IpuHIune! qeiicTBus TenaoBbix MamuH. [IpeoOpa3oBaHus sHEprun B
TeroBbIX MamuHax. Koadduuuent nonesnoro neiictBus teruioBoi MammuHbl. Lukin Kapro u
€ro K03 QUIMEHT M0JIE3HOTO AEHCTBUSI. DKOIOTHYECKUE MPOOIEMBbI TEIIOAHEPTE€TUKH.

TexHnyeckue ycTpoilcTBAa M IPAKTUYECKOE TMPUMEHEHHWE: [JBUTAaTelb BHYTPEHHErO
CropaHusi, ObITOBOM XOJOIMUIbHUK, KOHTUIIUOHED.

Jlemoncmpayuu

N3meHeHne BHYTpeHHEW SHEpPruM Teja IpPU COBEPIIEHUU pabOThI: BBUIET MPOOKH U3
OyTBUIKM TOJT JEHCTBHEM C)KaTOro BO3/yXa, HarpeBaHHe 3(upa B JATyHHOH TpyOke MyTéM
TpeHUs (BUIEOEMOHCTpALIHS).

W3MeHeHne BHYTpeHHEH 3HepruM (TeMIieparypsl) Teja pH TeIuionepeiaye.

OmnpIT M0 aguabaTHOMY PaCIIMPEHHIO BO3yXa (OIBIT C BO3IYIIHBIM OTHHBOM).

Mopenu napoBoi TypOHHBI, IBUTATelsi BHYTPEHHET0 CrOpaHus, pEaKTUBHOIO ABUTaTeIs.

Yuenuueckuu sxcnepumenm, rabopamoprule pabomul

N3mepenue yaenbHON TEIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeuiecmea. Pazoevie nepexoovl

[TapooOpa3zoBanue U KoHaeHcauusa. VcmapeHne u  kuneHue. AOCOJIOTHas U
OTHOCHUTEJIbHAs BIAXKHOCTh BO3/yXa. HachlleHHbIl nap. Y aenbHas TemioTa napoodpa3oBaHus.
3aBUCHUMOCTb TEMIIEPATYPbl KUIICHUS OT JAaBJICHHS.

Teépmoe Teno. Kpucramnmdeckrne n amopdHbie Tena. AHH30TPOIHS CBOMCTB KPUCTAILIOB.
XKunkue xpuctamibl. CoBpeMeHHble Marepuanbl. [lnaBneHue W KpucTamauzanus. Y aeiabHas
TeruioTa miasiaeHus. Cyonumanus.

VYpaBHeHHe TermoBoro danxaHca.

TexHuyeckue ycTpoWcTBa M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP M IICUXPOMETD,
KaJOpUMETpP, TEXHOJOTHMH TIIOJIy4eHUS COBPEMEHHBIX MaTepHajoB, B TOM YHUCIE
HaHOMAaTepHaJlOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBILIEHHBIX M1APOB.

Kunenue npy noHWKEHHOM JJaBJICHUH.

Crioco0Ob1 U3MEPEHHS BIAXKHOCTH.

HabmoneHne HarpeBaHus U IUIaBJICHUS KPUCTANIMYECKOTO BEILECTBA.

JleMOHCTpanus KpUCTaJUIOB.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomul

N3mepenue oTHOCUTEIBHON BIaXKHOCTH BO3/1yXa.

Pasnen 4. DuekTpoauHaMuka

Tema 1. Inexkmpocmamuxa

OnekTpu3zanusi Tell. OJJEKTpUYecKuid 3apsia. J[[Ba BuIa 53IEKTpUUECKUX 3apsIOB.
[IpoBOgHMKY, THUANEKTPUKH U OTYIPOBOJIHUKH. 3AKOH COXPaHEHUSI SJIEKTPUUYECKOTO 3apsiia.

Bzaumoneiicteue 3apsapoB.  3akoH  Kynona. TodeuHblii  2ieKTpUuYecKHd  3aps.
Onekrpuueckoe none. HanpsokéHHocTh anexTpuueckoro mnoss. [lpuHuun cynepno3uuuu
3JEKTPUYECKUX NoJiel. JINHNY HanpsyKEHHOCTHU AJIEKTPUYECKOTO MOJIS.

Pabora cunm osmekTpoctatmyeckoro modisa. [lotenmman. Pa3HOCTh  TOTEHIIMANIOB.
[IpOBOIHUKY M TUAJIEKTPUKH B SJIEKTPOCTATUYECKOM ToJie. JluaiieKTpuueckasl IpOHULIAEMOCTb.

OnekrpoémkocTh. Konmencarop. DIeKTpOEMKOCTh IJIOCKOTO KOHJIEHCATOpa. DHEPrus
3apsHKEHHOTO KOHJIEHCATOpa.



TexHUUeckue yCTpOIICTBA M MPAKTHUECKOE MPUMEHEHHUE: 3JIEKTPOCKOM, 3JIEKTPOMETP,
NEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPOIpPHOOpPOB, KOHAEHCATOpP, KONUPOBAIbHBIN
anrapar, CTpyMHbIN [IPUHTED.

Jlemoncmpayuu

Y CTpoUCTBO U NIPUHLIUII JAEHCTBUS DJIEKTPOMETPA.

B3aumoneiicTBue Ha3EKTPU30BAHHBIX TEN.

DIIEKTPUUYECKOE TTOJIE 3apsHKEHHBIX TEL.

[IpoBOJHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DNeKTpocTaTU4ecKas 3allmTa.

JIMdIeKTPUKY B 3JIEKTPOCTATUUECKOM ITOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaToOpa OT IUIONIaJAM IUJIACTHUH,
PacCTOSIHUSA MEXAYy HUMH U JUAJIEKTPUUECKON IPOHUI[AEMOCTH.

OHeprus 3apsHKEHHOI0 KOHAECHCATOPA.

Yuenuueckuii sxcnepumenm, 1a6opamopmwvie pabomul

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmosannwtii Inekmpuyeckuit mox. Toku 6 pa3nuunvix cpeoax

DIEKTPUYECKUM TOK. Y CIOBUSl CYHIECTBOBAHUS JJIEKTPUUECKOr0 TOKA. MICTOYHMKH TOKa.
Cuia Toka. [TocTOSIHHBIN TOK.

Hanpsoxenue. 3akon Oma 1151 ydacTka 1enu.

DneKTpuueckoe COIPOTHUBIICHHUE. VY nensHoe COIPOTHUBIICHUE BEILIECTBA.
[TocnenoBarenpHOE, MapauieibHOE, CMENIAHHOE COEJUHEHNE TPOBOIHUKOB.

Pabota snexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MoImHOCTh 3IEKTPUUECKOTO TOKa.

DNEeKTPOABMKYIAas CUJIA U BHYTPEHHEE CONPOTHUBIIEHHE UCTOYHMKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) anekTpuueckoit nenu. KopoTkoe 3ambikaHue.

DNEKTPOHHAs MPOBOJIUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHHS] METAJLJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTD.

DJIEKTpUYECKUH TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[onynpoBoguuku. CoOCTBEeHHass W TPUMECHAs MPOBOJUMOCThH TOIYIPOBOJHHKOB.
CsoiicTBa p—Nn-nepexona. [lonynpoBogHUKOBBIE TPHOOPHI.

DONeKTpUYecKuid TOK B pacTBOpax U paciulaBaxX 3JIEKTPOJIUTOB. ODJIEKTPOIUTHYECKAsS
Jauccoruanus. JIeKTPOIIn3.

DnexTpuueckuidl TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOSATENbHBIN pa3psia. MosHus.
[Lnazma.

TexHnyeckue yCTpoOHCTBA M NPAKTUYECKOE MPUMEHEHHE: aMIEPMETP, BOJIBTMETD,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHbIe MPHUOOPHI, 3JIEKTPOOCBETUTEIHHBIC
npuOOpBI, TEPMOMETP COMPOTUBIICHUS, BaKyyMHBIH IHOJ, TEPMHUCTOPBHI M (HOTOPE3UCTOPHI,
MOJIyIIPOBOJIHUKOBBIN JUOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HaPsHKEHUS.

3aBUCUMOCTb COINPOTHUBIIEHUS LWIMHIPUUYECKUX IPOBOJHUKOB OT JJIUHBI, IUIOIIAIU
MONEPEYHOI0 CEYEHUsI U MaTepHuana.

CMeliaHHOE COEIMHEHNE TPOBOJHUKOB.

[IpsiMoe u3MepeHue >IeKTpOABMXKYLIEH cuiibl. KOpoTkoe 3amplkaHuE TajJibBAHHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTb CONPOTUBIICHUS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psa ¥ MPOBOAMMOCTb BO3yXa.

OaHOCTOPOHHSISI MPOBOUMOCTD JTUOJA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3yuenue cMenaHHOTO COETMHEHUS PE3UCTOPOB.



N3mepenue SNEKTPOABIKYIIEH CHIIBI HCTOYHHMKA TOKa H €r0  BHYTPEHHETO
COTPOTHUBIICHUS.

Habmronenue snektponusa.

MexnpeaMeTHblie CBS3H

Nzyuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCyHIECTBISETCA C Y4ETOM
COJIEpXKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMd MaTE€MaTUKH, OWOJOTUM, XUMUH,
reorpauu U TEXHOJIOTUU.

Meoicnpeomemnuvle nonsimusi, CBS3aHHbIE C W3YYEHHEM METOJOB HAy4YHOTO MO3HAHMUS:
SIBIICHWE, HAy4yHBIH (akT, rumore3a, ¢uandeckas BeIUYMHA, 3aKOH, TEOpus, HaOIOJEHUE,
9KCIIEPUMEHT, MOJIETTMPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: peuieHHe CUCTeMbl YpaBHEHHWH, nuHeWHas ¢yHKusa, mnapabona,
runepboa, ux rpadMKu ¥ CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKITMU: CHHYC, KOCUHYC, TAHTEHC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXAECTBO, BEKTOPHl M HMX MPOEKIUH HA OCHU
KOOpJMHAT, CII0KEHHE BEKTOPOB.

buonocus: mexanudeckoe NBUKEHHE B )KMBOU mpupoae, 1uddys3us, ocMoc, TeII000MeH
JKUBBIX OPraHU3MOB (BHJIbI TEIUIONEpEauH, TEIJIOBOE PAaBHOBECHUE), DJIEKTPUUECKHUE SIBJICHUS B
JKUBOM TIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBbIE CBOWCTBAa TBEPABIX TeJd, XKUAKOCTEH W Ta30B, DSJIEKTPUUYECKUE
CBOMCTBA METAJIJIOB, SJIEKTPOJIUTUYECKAS IUCCOLIUAIINS, TaTbBAHUKA.

l'eocpaghus: BIAXXHOCTH BO3/yXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonozus: npeodpa3oBaHNE IBUKEHUN C MCIIOJIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEeXHHMKE, TMOJIIUIHUKH, HCIIOJIb30BAHME 3aKOHA COXPAaHEHHUS HMITylibca B TEXHUKE (pakeTa,
BOJIOMET W JIpyrue), JBUTATENlb BHYTPEHHErO CropaHwus, IapoBas TypOWHA, OBITOBOU
XOJIOIMIBHUK, KOHJUIIMOHEDP, TEXHOJIOTHH MOJyUYEeHUsI COBPEMEHHBIX MAaTepHAJIOB, B TOM YHUCIIE
HAaHOMAaTepHalioB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHuYecKas  3alluTa,  3a3eMJICHUE
INEKTPONpPUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEpP, JJIEKTpOHArpeBaTeNbHbIE MPHUOOPHI,
AIEKTPOOCBETUTEIHHBIC IPUOOPHI, TATbBAHUKA.

11 KVIACC
Paznen 4. DaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMacHUMHAA UHOYKUUS

[TocTtositHHbIE MarHuTHl. B3anMOAEeNCTBHE NOCTOSHHBIX MAarHUTOB. MaramurHoe moue.
Bekrop marauTHOM MHAyKuMU. [IpyHIUI Cynepno3uuuy MarHUTHBIX MOJIEH. JINHUUM MarHUTHOU
uHAyKIMY. KapTrHa TMHUI MarHUTHON MHAYKLUWHU TOJISl IOCTOSIHHBIX MAarHUTOB.

MarautHoe 1nojie IpoBOAHMKA ¢ TOKOM. KapThHa aMHMM MHIYKIMHM MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO IIPOBOJHHKA M 3aMKHYTOIO KOJBLEBOIO NPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre MPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.

Cuna Jlopenna, €€ Moaynb W HampasicHHE. J[BWJKEHUE 3apsyKEHHOM YacTHULBI B
OJIHOPOJIHOM MarHUTHOM mnoJje. Paborta cumsl JlopeHniia.

SIBneHuMe DIIEKTpOMAarHUTHOW MHAYKUMU. [lOTOK BekTOpa MAarHUTHOM WHIYKLUU.
DNEeKTpOABMKYLIAs CUJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMAarHUTHON uHAyKuuu Papases.

BuxpeBoe anekTpuyeckoe mnoisie. DIEKTPOABMKYLIAs CHIa WHIAYKUUU B IPOBOJHHUKE,
JBHKYIIEMCS IOCTYIIATEIbHO B OJTHOPOJJHOM MarHMTHOM II0JI€.

[IpaBuno Jlenua.

NHayKTUBHOCTD. SIBIEHNE CAaMOMHAYKIMU. DIEKTPOABUKYIIAs CUJIa CAMOUHIYKIIUH.

OHeprus MarHUTHOTO TI0JIS1 KaTYIIKH C TOKOM.

DIEeKTPOMarHuTHOE TOJI€.

TexHnyeckue yCTpoiiCTBAa W IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSHHBIE MAarHMTHI,
3JIEKTPOMArHUTBHI, 3JIEKTPOABUTATEIb, YCKOPUTEIIH 3JIEMEHTAPHBIX YACTHIL], MHYKIIHOHHAS 1€Yb.



Jlemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOIO IMy4YKa MArHUTHBIM MOJIEM.

JIvHUM MHAYKIMH MAarHUTHOTO TOJIS.

B3aumoneiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBrIeHME DNEKTPOMArHUTHOW UHAYKIUH.

IIpasuio Jlenua.

3aBUCHUMOCTD DJIEKTPOABUKYIIECH CUIIBI MHAYKIIUH OT CKOPOCTH M3MEHEHUS] MarHUTHOTO
MOTOKA.

SIBrieHME CAMOVHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopsvie pabomuol

N3ydyeHnne MarHuTHOTO MO KaTYIIKU ¢ TOKOM.

UccnenoBanue AeiicTBUS MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue saBiIeHUs 3JIEKTPOMAarHUTHOM MHTYKIUU.

Pa3nea S. KosieOanust u BOTHBI

Tema 1. Mexanuueckue u 31eKMpoOMAZHUMHbIE KONEOAHUA

Konebarensnas cucrema. CBoOojHbIe MexaHMueckue kojebOanus. [‘apmMoHudeckue
koneOanus. Ilepuon, uacrora, ammuuryga u  (asa kosnebGanuil. IlpyXMHHBII MasTHUK.
MareMaTHueckuii MasiTHUK. YpaBHEHHME rapMOHMUYECKUX KojeOanuil. IlpeBpaiienue sHepruu
IIPU FApMOHUYECKHUX KOJIeOaHUX.

Konebarenbuplii koHTyp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B HACATBHOM
K0JIeOaTEIbHOM KOHType. AHAJIOTus MEXIy MEXaHWYECKUMU M 3JIEKTPOMArHUTHBIMU
kosebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPrHUM B HUIEATbHOM KojeOaTeIbHOM
KOHTYDE.

[IpencraBnenue o 3aTyxaromux KojeOaHUsAX. BbIHyX/I€HHbIE MeXaHHMUECKUE KOJIeOaHus.
Pe3onanc. BeiHyX/IeHHBIE 31€KTPOMAarHuTHbIE KOJIeOaHusl.

[lepemennsiii Tok. CHHYCOMIAIBHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUIUTYHOE U IEUCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HATIPSKEHMUSL.

Tpancopmarop. I[IpousBoactBo, mepegaya U NOTPEOJIEHUE 3IEKTPUUECKOW HSHEPIHUU.
OKOJIOTUYECKME PUCKH TpU MPOU3BOJACTBE AeKTpodHepruu. KynpTypa ucCnoiab30BaHus
AJIEKTPO3HEPIUH B ITOBCEIHEBHOM JKU3HMU.

TexHudeckne YCTpOMCTBA M INPAKTUYECKOE NPUMEHEHHE: DSJIEKTPUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JIMHUHU JJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojeOaTebHONU cUCTeMbI (IPY>KUHHBIN WIIM MaTeMaTH4eCKUN
MasITHHK).

Habnronenue 3atyxaronux KojaeOaHuu.

HccnenoBanue cBOWCTB BbIHYXAECHHBIX KOJI€OaHUH.

Habmonenue pezoHanca.

CB0OOOIHBIE EKTPOMArHUTHBIE KOJIEOaHNUS.

OcumsutorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa U HAmpsOKEHUS OT BPEMEHM) s
3JIEKTPOMAarHUTHBIX KOJIEOaHH.

Pe3oHaHc npu mociiej0BaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYLIKM MHAYKTUBHOCTH H
KOHJIEHCATOopa.

Monenb IMHUY 3JIEKTPOIIEpENayn.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

HccnenoBaHue 3aBUCUMOCTH MEpHOJa MajbIX KoleOaHUi Ipy3a Ha HUTH OT JJIMHBI HUTH U
Macchl Ipy3a.



HccnenoBanne mepeMeHHOr0o TOKa B IEMM M3 TOCJIEIOBATENIbHO COCAMHEHHBIX
KOH/IEHCAaTOpa, KaTyLIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUnHble 60 IHbL

MexaHuueckre BOJIHbI, yclIoBUs pacnpoctpaHenus. [lepuon. CkopocTs pacrpocTpaHeHUs
u ganuHa BonHBL [lomepeunble W mponaonbHble BoNHBL. WHTepdepenmus u nudpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHHIE BOJHBI. YCJIOBHS M3Jy4Y€HUS 3JEKTPOMAarHUTHBIX BOJIH. B3anMmuas
opueHTanus BekTopoB E, B, V B snextpomarautHo#l BoiHe. CBOMCTBAa 3JEKTPOMArHUTHBIX
BOJIH: OTpa)X€HUE, NpeJIoMJIeHUe, mojispu3anus, audpaxius, uHtepdepeHius. CKOpOCTh
3J€KTPOMArHUTHBIX BOJIH.

[Ilkana 351eKTPOMAarHUTHBIX BOJIH. [IprMeHEHHEe 3lEeKTPOMAarHWTHBIX BOJIH B TEXHUKE U
ObITY.

[IpuHIHAIIBI panOCBA3U U TelIeBUACHUA. Pagronokanus.

DNEKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOIeH Cpebl.

TexHnyeckue ycTpoilcTBa M NPAKTUYECKOE NPUMEHEHHUE: MYy3bIKaJIbHble€ MHCTPYMEHTHI,
yJIbTPa3ByKOBasl IMArHOCTHKA B TEXHUKE W MEIUIIMHE, paaap, paauoNpHEMHHK, TEIEBU3O0D,
anTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIHBHBIX BOJIH.

KoneGmromieecs Te10 kKak UCTOUYHUK 3BYKa.

Habmonenne otpaxkeHus U IpeIOMIICHUS! MEXaHUYECKUX BOJIH.

Hab6monenue untepdepeHnu u AUPpaku MEXaHHUYECKUX BOJH.

3BYKOBOM pE30HAHC.

HabGmronenne cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYAOH W YacTOTOM
Kosie0aHui.

HccnenoBanne CBOWCTB  AJEKTPOMArHUTHBIX  BOJH:  OTpaK€HUE, TMpeoMIICHHE,
noJsipu3aIus, Tudpakuus, tHTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas onTuka. [IpsmonnHeiiHoe pacipocTpaHEHHE CBETAa B OJJHOPOJIHOM cpefie.
JIyud cBera. ToUeUyHBIN UCTOYHUK CBETA.

Otpaxkenue cBeTa. 3akoHbl OTpaxkeHHsl cBeTa. [locTpoeHune H300pa’keHUN B IIOCKOM
3epKare.

[Ipenomnenue cBera. 3aKkOHBI MpEJIOMIICHHUS CBeTa. AOCONIOTHBIM  IMOKa3aTesb
npenomiieHusi. [logHoe BHyTpeHHee oTpakeHue. [IpefenbHbIl yroia MOJTHOTO BHYTPEHHETO
OTpaKECHHUS.

Hucnepcus ceeta. CioxkHbIi cocTaB 6enoro csera. L[ser.

Cobuparone W paccewBarolve JHH3bl. ToHKas JuH3a. DOKYCHOE pacCTOSHUE U
ONTHUYECKas Cuiia TOHKOW NUH3bI. [locTpoeHne n300pakeHNi B COOUPAIOIINX M PACCEHBAIOIINX
nuH3ax. @opMyIia TOHKOMW JIMH3BL. Y BEIIMYECHHE, 1aBaEMOE JIMH30M.

[Tpenensl IPUMEHUMOCTH T€OMETPUUECKON OTITHUKH.

BonnoBas onrtuka. WuTtepdepenmust cBera. KorepeHTHbIE HWCTOYHUKH. Y CIOBHSA
HAOI0ICHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTHUHE OT JBYX CHH(a3HBIX
KOT'€PEHTHBIX UICTOYHUKOB.

Hudpakmus ceera. [Judpakuumonnas pemérka. YciaoBue HaOMIOJEHHUS TUIaBHBIX
MaKCHUMYMOB IIpH MaICHUH MOHOXPOMAaTHYECKOTO CBETa Ha AU (PPAKIIMOHHYIO PEIIETKY.

[Tonsipu3zamus ceTa.

TexHuueckue yCTpoOiCcTBa M TMPAKTHUECKOE IMPUMEHEHHE: OYKHM, JIyna, (oToammapar,
MPOEKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs OMNTUKA, JUPaKIMOHHAS
pELIETKA, TTOISIPOUI.

Jlemoncmpayuu



[IpsimonuHeiiHOe pacmpocTpaHeHHe, OTpaKeHHe M IpeloMieHue cBera. Onruyeckue
pruOOPHI.

[TonHOE BHYTpEHHEe oTpaxkeHue. Mojienb CBETOBOA.

HccnenoBanue cBOWCTB N300paxKeHUM B TMH3aX.

Mojenu MUKpOCKOIIa, TelIeCKoma.

Habmonenne naTepepeHIny CBeTa.

Hab6mronenue nudpakuuu ceera.

Habmonenue qucnepcun ceTta.

[TonmyueHue criekTpa ¢ MOMOIIBIO TPU3MBI.

[TonydyeHnue cnekTpa ¢ HOMOUIbIO AUPPAKIIMOHHON PEIIETKH.

HabmroneHue nonsgpusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomul

W3mepeHune nokasaresns NpeaoMIICHUs CTEKIa.

HccnenoBanue cBOWCTB N300paXKeHUM B TMH3AX.

Habmonenue nucnepcuu cBerta.

Pa3nen 6. OcHOBBI crIeUAJIBHON TEOPUH OTHOCHTEILHOCTH
['panuibl MPUMEHUMOCTH KJIACCHMUECKOM MexaHWKu. [locTynarel cnenuaibHOM Teopuu
OTHOCUTENFHOCTH: WHBApPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BakKyyme, MPUHIUI
OTHOCUTEIBHOCTH DHHILITEeHHA.
OTHOCUTENHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIlEHNE JJTHHBI.
DHeprusi ¥ UMITYJIbC PEISATUBUCTCKOMN YaCTULIBI.
CBs13b MaccChl ¢ SHEPTUEH U UMITYJILCOM PENSTUBUCTCKON YaCTHUIIBI. DHEPTHUS TTOKOSI.

Pa3znen 7. KBanToBas pusuka

Tema 1. Dnemenmul K6AHMOBOU ONMUKU

®otonbl. ®opmyna [Inanka cBs3u 3Hepruu (HOTOHA C €r0 YACTOTONH. DHEPrUsi U UMITYJIC
(dborona.

OtkpeiTie u wuccinenoBanue @orospgexra. Ombitel A. I'. CroneroBa. 3aKOHbI
dbotorddekra. YpaBuenne DitnmreitHa 1 Gorodddexra. «Kpacnas rpanuna» gorosrddexra.

JaBnenune cBeta. OnbiTel I1. H. JIeOGenena.

XHUMHYECKOE IEHCTBHE CBETA.

TexHuueckue ycTpoHCTBa W IpaKTHYECKOE NpUMEHEHue: (hoTorneMeHT, (OTOIaTUHK,
CoOJTHEUHast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oTo3PeKT Ha YCTAaHOBKE C IIMHKOBOH TUIACTUHOM.

HccnenoBanue 3akoHOB BHEHTHETO GoTodddeKTa.

Cseroanos.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OnbiTel Pesepdopna no paccesnuro o -uactuul. [lmanerapHas
mogenb atoMa. Iloctynarer bopa. U3nyuenne u mornomenue GOTOHOB NpU MEPEXOAe aToMa ¢
OJTHOT'O YpOBHS 3HEpruum Ha Apyro. Buael crnexktpoB. CrekTp YpoBHEH »HEpruum aroma
BOJIOpOA.

Bonnogeie cBoiicTBa yactuil. Bonubl ne bpoiinsa. KopmyckynsipHO-BOTHOBOM Ayaan3M.

CrioHTaHHOE M BBIHYKJIEHHOE U3JTyYEHUE.

TexHuueckue yCTpOHCTBA UM MPAKTMYECKOE IPUMEHEHHWE: CHEeKTPAJbHBIM aHaIu3
(cexTpockomn), 1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mogens onbiTa Pezepdopna.

Omnpenenenue ATUHBI BOJIHBI JIa3epa.



Habnronenne nuHeHvaThIX CIEKTPOB U3ITYUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomuol

Habmronenue muHeH4aToro crexkTpa.

Tema 3. Amommnoe A0po

OKCHEpUMEHThI,  JIOKa3bIBAIOLUE  CJIOXKHOCTh CTpPOCHMSI  sapa. OTtkpbiTHE
panuoaktuBHOCTH. OnbITH Pe3depdopaa mo onpeneneHno coctaBa paauoakKTUBHOTO M3ITYYCHHUS.
CgoiicTBa anbda-, Oera-, raMMa-u3TydeHus. BivsHue paguoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTtkpeiTHEe TpoTOHa W HeWTpoHa. Hyxionnas mopnens siapa ['eiizenGepra—lIBaHeHKo.
3apsn saapa. MaccoBoe uucio sigpa. M3otorsl.

Anbda-pacniag. DNEKTPOHHBIA W MO3UTPOHHBINA OeTa-pacnaa. ['amma-uznydenue. 3aKoH
PaauOAaKTUBHOIO pacraja.

DHeprus CBS3U HYKIIOHOB B siape. AnepHbie cuibl. JledekT Maccsl sapa.

Snepusle peakuuu. Jlenenne u CUHTES SEp.

Snepubiii  peaktop. TepmosmepHbii cuHTe3. [IpoOiieMbl W TMEpPCIEKTUBBI  SIECPHOU
SHEPreTHKU. DKOJIOTMYECKHUE aCIIEKTHI AI€PHON SHEPTETUKH.

DneMeHTapHble yacTulibl. OTKPBITHE TO3UTPOHA.

MeTo/1b1 HaONIIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHUL.

@dyHaaMeHTalbHbIe B3auMOIeHCTBUS. EMUHCTBO (pu3nueckoi KapTHHBI MUDA.

TexHnyeckue ycTpolcTBa M IPAaKTHUECKOE NMPUMEHEHHue: JA03MMETp, kamepa BuibcoHa,
SJIEPHBIA peakTop, aTOMHasi bomoOa.

Jlemoncmpayuu

CuéTunK HOHM3UPYIOIIKX YACTHII.

Yuenuueckuii sxcnepumenm, 1a6opamopmwvie pabomul

HccnenoBanue TpeKoB YacTHil (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DjieMeHTBI aCTPOHOMHUM M aCTPOPU3UKHU

Otanbl  pa3BUTHS  acTpoHoMuu. lIpuknagHoe ©W  MHpPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMUH.

Bun 3Bé3anoro He6a. Co3Be3ausi, spKkue 3BE3/bI, IIIAHETHI, UX BUAUMOE IBUKCHHUE.

ConneyHas cucrema.

Connue. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum ConHua M 3BE31. 3BE3ABI, UX
OCHOBHBIC XapaKTEPUCTHKU. Jluarpamma «CHEKTPaJbHBIA KJIacC — CBETUMOCTBY». 3BE3MbBI
[JIABHOM MOCJIEAO0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb» JJid 3BE3] TJIABHOU
nocieaoBarelbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
MPOUCXOXKACHUH U 3BOTOUMH CoJIHLA U 3BE3I. DTallbl )KU3HU 3BE3L.

Mnneunsiii [TyTs — Hamra [Nanaktuka. [Tonoxxenune u nemwxenne Connna B ['anaktuke. Tumsl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE AIPHI B sAPaX TANAKTHK.

Bcenennas. Pacmmpenne Bceenennoil. 3akon XaO6ma. PazOeranme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe n3nydeHue.

MacmrabHas ctpykTypa BeenenHoil. MeraranakTuka.

Hepeménnsie mpo6ieMbl aCTPOHOMUH.

Vuenuueckue nabnooenus

Habnronenus HeBOOPYKEHHBIM TJIa30M C UCIOJIB30BAHUEM KOMIBIOTEPHBIX MPUIOKECHHIMA
JUTSL OTIPEICIICHUS] TTOJIOKEHHUS HeOECHBIX 00OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHSA
CeBepHOro nojymapus u sipkue 3BE3/IbI.

Habmonenus B reneckon Jlynsl, uianet, Mnegnoro [lytu.

Oo6o0mariee NnoBTOpeHne

Ponp (u3Wku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTUYECKOW, COIUAIBHONH W
ITHUYECKON cdepax [eATeIbHOCTH YelIoBeKa, pojb M MeCcTo (U3MKH M acCTPOHOMHHU B
COBPEMEHHOW HAay4yHOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopurn B (HOPMHUPOBAHHUU



npeacTaBiIeHuit 0 Gpru3nYecKol KapTUHE MUpa, MECTO (PU3NUECKOI KapTUHBI MHUpa B O0ILEM psLy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MTPEICTABICHHUIA O IPUPO/IE.

MesknpeaMeTHbie CBS3H

Nzyuenue xypca ¢usumkm OGazoBoro ypoBHsS B 11 Kimacce OCymIeCTBISETCS € y4ETOM
COJIepXKATENbHbIX MEXIIPEIMETHBIX CBSi3ed C KypcaMu MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnsie nousamus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
SBJICHWE, HAay4HbIH (akt, rHmores3a, (u3ndeckas BEIMYWHA, 3aKOH, TEOpHs, HaOIIOJIEeHHE,
9KCHEPUMEHT, MOJIETUPOBaHHE, MOJIEIb, U3MEPEHNE.

Mamemamuxa: penieHue CHCTEMBl ypaBHEHHH, TPUTOHOMETpUYECKHE (YHKIHUU: CHHYC,
KOCHHYC, TaHI'€HC, KOTAHTE€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXIECTBO, BEKTOPbHI M HX
NPOCKIIMM HAa OCH KOOPJAWHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJHBIC 3JEMEHTAPHBIX (YHKIIHIA,
NPU3HAKK TOJ00MS TPEYTOJIbHUKOB, ONpeeeHNe TUIOMAAN TNIOCKUX GUryp U 00bEMa Tell.

Buonoeusn: snextpuyeckue SBICHUS B JKMBOM Npupoje, KojeOaTenbHbIE IBMKEHUS B
KHUBOW HpPUPOJE, ONTUYECKHE SBJICHHUS B >KMBOH Npupoje, ACHCTBUE paJvallid Ha >KUBbIE
OpTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KpHCTaLIM4ecKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHMs KPUCTAIUINIECKON PEIIETKH, CTIEKTPAIbHBIN aHAIN3.

lI'eoepaghus: marHuTHBIE TOOCA 3€MJIM, 3aJI€KH MArHUTHBIX PyA, POTOCHEMKA 3EeMHOM
MIOBEPXHOCTH, MPEJICKa3aHUE 3eMIIETPSCCHHA.

Texnonoeusa: NTUHUM HIIEKTpOIEepeay, TeHepaTop MEPEMEHHOr0 TOKa, 3JIEKTPOABUraTelb,
UHIYKIMOHHAsT TieYb, pajap, paauoNpHUEMHHUK, TeIeBH30p, aHTeHHa, Tenedon, CBY-meus,
NPOEKIMOHHBIH anmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI IO ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenue ydebHoro mnpeamera «®dusnka» Ha ypoOBHE CpeIHEro 0O0IIero oOpa3oBaHM
(6a30BBIll  ypOBEHb) JODKHO  O0OECIEYUTh  JOCTHKEHHE  CIEAYIONIMX  JIMYHOCTHBIX,
MCTANPCAMETHBIX U TPCAMETHBIX 06pa3OBaT€HLHBIX PE3YIbTATOB.

JJUHHOCTHBIE PE3YJBTATHBI

JIngHOCTHBIE PE3ynbTaThl OCBOCHUS yueOHOro mpeamera «Du3mka» TOIDKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOyYaroluXcsi pyKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHEHTAlMi, TMO3UTUBHBIX BHYTPEHHUX
yOXKICHH, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIECTBa,
paclIMpeHUE XKU3HEHHOTO OMbITA M OMNbITA AEATEIBHOCTH B MPOLECCE PEATU3ALMU OCHOBHBIX
HaIlpaBJICHUH BOCIIUTATEIBbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:kIaHCKOro0 BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOydYaromierocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUHCKOTO 00IIECTBA;

NPUHATHE TPATUIIMOHHBIX OOIIEYETIOBEYECKUX TYMAHUCTHUECKUX M JAEMOKPATHYECKHX
IIEHHOCTEI;

TOTOBHOCTb BECTH COBMECTHYIO [EATEIbHOCTh B HHTEpEcax TpakIaHCKOTro oOIIecTBa,
y4acTBOBATh B CAMOYTIPABICHUH B 00pa30BaTEIHbHON OpraHU3AIHH;

YMEHUE B3aMMOJIEHCTBOBATh C COLMAJIBbHBIMU MHCTUTYTaMHU B COOTBETCTBHM C HX
(GYHKITUSAMHA ¥ Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTAapHOU U BOJIOHTEPCKOM 1€ATEITbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTH POCCUICKON TPaTaHCKON UACHTUYHOCTH, MATPUOTU3MA;



[ICHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIaM, JOCTHXEHHMAM POCCHUHCKHUX
y4€HBIX B 0071aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STHYECKOTO TIOBEJICHHUS;

CHOCOOHOCTh OLIEHUBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSChH
Ha MOPaJbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHUCJIE B IEATEIILHOCTH YIEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJ1a B IOCTPOEHUE YCTONUMBOro Oy IylIero;

4) 3¢TeTH4eCKOro BOCIIUTAHUS:

JCTETUYECKOE OTHOIIEHHE K MHUPY, BKJIIOYasi 3CTETUKY HAyYHOIO TBOPYECTBA, MPHCYILErO
(u3nueckoil HayKe;

5) Tpya10BOr0 BOCIIMTAHHUS

UHTEpPEC K PAa3IUYHBIM cdepaM Tpo(ecCHOHATBHON IEeSITETbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (U3MKOW U TEXHMKOW, YMEHHME COBEpIIaTh OCO3HAHHBIA BbIOOp Oyaylei
npodeccun 1 peasTu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIJIaHbI,

TOTOBHOCTb M CIOCOOHOCTH K 0Opa30BaHHIO M caMO0Opa3oBaHUIO B 00jacTu (U3MKHU HA
MPOTSKEHUH BCEU KU3HU;

6) IKOJIOTHYECKOT0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJNbTYphl, OCO3HaHHME TJO0AILHOTO XapakTepa
9KOJIOTUYECKUX MPO0IIeM;

IUIAHUPOBAHKWE U OCYLIECTBICHHUE JEHCTBHM B OKPYJKAIOIIEW Cpele Ha OCHOBE 3HAHMS
1esiel yCTOMYHMBOTO pa3BUTHS YEJIOBEUECTBA,

pacimMpeHue OmbiTa JAEATEIBHOCTH JKOJOTHMYECKOW HANpaBICHHOCTH Ha OCHOBE
UMEOIUXCcs 3HaHUH 1Mo (pusuke;

7) IEHHOCTH HAYYHOT0 MO3HAHMA:

c(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YpPOBHIO
pa3BuTHA U3NUECKON HAYKH;

OCO3HaHME IIECHHOCTU HAy4YHOM AEATeNbHOCTH, TOTOBHOCTh B MPOLIECCE U3YUEHUS (PU3UKU
OCYILECTBIISATh MPOCKTHYIO U UCCIIEAOBATENBCKYIO IEATENbHOCTh MHANBHIYaJIbHO U B TPYTIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHbIE YHHBepcAJIbHbIE YUeOHbIE qelCTBUS
Bba3oBbie Jornveckue neicTBus:
CaMOCTOSITENIEHO (OPMYJIMPOBATh M AaKTYaJIM3UPOBATH MpPOOJEMy, paccMaTpuBaTh e&
BCECTOPOHHE;
OTIpEeAEIATh LENN AeSITeIbHOCTH, 3aJaBaTh apaMeTPbl U KPUTEPUU UX TOCTHKEHUS;
BBISIBJISATh 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B pacCMaTpUBAEMbIX (PU3MUECKUX SBICHUSAX;
pa3pabatbIBaTh IUIaH PELIECHUS MPOOIEMBI ¢ YIETOM aHaIN3a UMEIOIIUXCSI MaTEpPUaIbHBIX
Y HEMATEpUAIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBBI B JESTEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSIM,
OLICHUBATh PUCKU MOCIEACTBUN ACSITEIbHOCTH;
KOOPIMHUPOBATh M BBINIOJHATH pPAa0OTy B YCJIOBUSX pPEAJbHOTO, BHUPTYAJIBHOTO U
KOMOMHUPOBAHHOTO B3aMMOJACHCTBUS;
pa3BUBaTh KPEATHBHOE MBIIIJICHNE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.
Ba3oBble ncciaenoBare/bCKHe JCHCTBUA:
BJIAJICTh HAYYHOH TEPMHHOJIOTHEH, KIFOUEBHIMH TOHSATHSIMH U METOJaMH (HU3NIECKON
HayKH;
BJIAJICTh HAaBBIKAMH y4eOHO-HCCIIEOBATENILCKON W TPOEKTHOH NESTETHLHOCTH B 001acTH
¢u3uKH, c0COOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOMCKY METO/OB pelleHHs 3a1a4
(hr3MYECKOro coaepKaHusl, IPUMEHEHHUIO Pa3InYHbIX METOJ0B TO3HAHUS;



BJIAZICTh BUJIAMH JESTEIBHOCTH IO IOJYYCHUIO HOBOTO 3HAHHSA, €r0 WHTEPIPETAIlHH,
npeoOpa3oBaHUI0 W TPUMEHEHHWIO B PA3UYHBIX Y4YEOHBIX CHUTyalWsiX, B TOM 4YHCIE TpHU
CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBIISITh  TIPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyaJlM3MpOBATh 3ajady, BBIIBUTATH
TUIOTe3y €€ pEeUICHUs, HAXOJUTh AapryMEHTHl Ul JIOKa3aTelbCTBA CBOUX YTBEPIKICHHI,
3aaBaTh MapaMeTPhl U KPUTEPUN PEIICHUS;

aHAJIM3MPOBATh TIONyYCHHbIE B XOJAE pEIICHHS 33Ja4d pPe3yJbTaThl, KPUTUYECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, TPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIOBUSX;

CTaBUTh U (HOPMYyIUpPOBaTH COOCTBEHHBIE 33Jaud B 00pa30BaTEIbHOI NEATEIBHOCTH, B
TOM YHCJIE TIPU U3yUEHUH (DU3HKH;

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLICHUBATh PUOOPETEHHBII OMBIT;

YMETh IEPEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 00JIaCTh KHU3HEIEATEILHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MPeIMETHBIX 001acTeil;

BBIJIBUTATh HOBBIE U1, PEAJIaraTh OpUTHHAIBHBIE MTOIXOABI H PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]1a4H, JOITYCKAIOIIHE AIbTCPHATUBHBIC PEIICHUS.

Pa6ora ¢ undopmanmeii:

BJIaZIETh HABBIKAMH TOJy4eHUS MH(opManuu (GU3NUECKOTO COICPIKAaHHUS M3 MCTOYHHUKOB
pasHBIX THIIOB, CAaMOCTOSITENIFHO OCYUIECTBIISTH IIOMCK, AaHajlh3, CHCTEMAaTH3alHi0 H
MHTEPIIPETANNI0 HHYOPMALIUH PA3THYHBIX BUIOB U (OPM TPEICTABICHUS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCTIONb30BaTh CPEJICTBA WH(POPMAIIMOHHBIX M KOMMYHHKAIMOHHBIX TEXHOJOTHI B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX M OpPTaHM3ALMOHHBIX 3a/la4 C COONI0IeHUEM
TpeOOBaHMI SPrOHOMUKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PecypcocOepekeH s, TIPaBOBBIX U
STHYECKUX HOPM, HOPM HH(OPMAIIHOHHON 0€30IacCHOCTH;

CO37aBaTh TEKCTHl (DU3NYECKOTO COJAEPKAHUS B PA3IMYHBIX QopMaTax ¢ y4ETOM
Ha3HaueHWs: WHPOpPMAaLWMU U I[ENEeBOM ayAWTOPUH, BBHIOMpas ONTUMAIBHYI0 (GOpMYy
IPE/ICTaBICHUS M BU3YaTH3ALIH.

KoMmyHukaTHBHBIC yHUBepcaabHbIe yueOHbIe 1eCTBHUSA:

OCYIIECTBIISATH OOIICHHE HA ypOKaX (PU3UKU U BO BHEYPOUHOH AESITETLHOCTH;

pacno3HaBaTh NPEANOCHUIKH KOH(IMKTHBIX CUTYallui U CMATr4aTh KOH(MIUKTHI,

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUS C HUCIOIB30BAHUEM SI3BIKOBBIX
CPEJICTB;

MOHUMATh U UCTOJIh30BaTh MPEUMYIIIECTBA KOMaHIHON 1 UHIUBUIYaIbHOU PabOTHL;

BBIOMpPATh TEMAaTUKy M METOJbI COBMECTHBIX JEHCTBUH C y4€TOM OOMIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)KJIOTO YIeHa KOJUIEKTHBA,

OPUHUMATh LEJIU COBMECTHOM JEATEIbHOCTH, OPraHW30BbIBaTH M KOOPJIMHUPOBATH
NeicTBUS MO €€ JOCTH)KEHUIO: COCTaBIATh IUIAH JACWCTBUI, paclpeleNiarTh polid ¢ Y4ETOM
MHEHHH YYaCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOM paboTHI;

OILICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJOTO YYaCTHHKA KOMaHbl B OOIIUI pe3ynbTar
1o pa3zpabOoTaHHBIM KPUTEPUSIM;

npeyiaraTh HOBbIE MPOEKTHI, OIIEHUBATh WAEHU C TMO3UIUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYIIECTBIISATh TMO3UTUBHOE CTPATETHYECKOE TIOBEICHHWE B PA3IMUHBIX CHTYaIUsX,
IPOSIBIISATH TBOPUECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHBIe yHHBepcaJdbHbIe yUeOHbIE AeiicTBHS
Camoopranu3anusi:
CaMOCTOSITEIIbHO OCYIICCTBIISITh MO3HABATEIBHYIO JICATEIBHOCTh B 00JacTH (U3UKU U
ACTPOHOMMH, BBISBIIATH MTPOOJIEMBI, CTABUTH U (HOPMYITUPOBATH COOCTBEHHBIC 33/1a4H;



CaMOCTOSITENIBHO COCTABJISITh IJIAH PELICHUS PacuYE€THBIX M KAueCTBEHHBIX 3a1ad, IUIaH
BBITIOJIHEHHSI TIPAKTUYECKONM pPabOThl C Y4Y€TOM MMEIONIUXCS PECypCoB, COOCTBEHHBIX
BO3MOXXHOCTEH U MPEANOYTECHU;

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM;

pacuupsITh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTECHUN;

JienaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pEIICHHUE;

OIICHUBATH MPUOOPETEHHBIH OIIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO OJPYAULIMHA B 0ONACTH (PU3UKH,
MOCTOSTHHO TTOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHD.

CaMOKOHTPOJIb, SMOIMOHAIbHBIH HHTEJVIEKT:

JlaBaThb OIIEHKY HOBBIM CHUTyalusIM, BHOCUTb KOPPEKTHBBI B JEATEIIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIQJICTh HABBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUS COBEPIIAEMbIX JeUCTBUN
Y MBICIIUTEJIbHBIX MPOIIECCOB, UX PE3YJIHTATOB U OCHOBAHUI;

UCTIONTB30BATh MPUEMBI pe(ICKCUH JIJISl OLIEHKH CUTYaIlUH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATD PELICHUS IO UX CHUKEHUIO;

MIPUHUMATh MOTHUBBI U APTYMEHTBI JPYTHUX MPU aHAJIU3E PE3YJIbTATOB JICSITEIbHOCTH;

IPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU M JOCTOMHCTBA;

MIPUHUMATh MOTHUBBI U ApTYMEHTBI IPYTHUX MPU aHAJIU3E PE3YJIbTATOB JIESITEIbHOCTH;

npHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHUOKH.

B mporiecce qocTrkeHMs TMYHOCTHBIX PE3YIbTATOB OCBOCHHUS MIPOTPAMMEI TI0 (hHU3UKE IS
YPOBHSI CpeHero o0IIero oopa3oBaHus y OOydYalOIUXCsS COBEPIICHCTBYETCS SMOIMOHAIBHBIN
WHTEIICKT, MPEANOIaraloni cOpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIETO0 CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE COCTOSHHE,
BUJICTH HAMIPABJICHUS PA3BUTHsI COOCTBEHHOUW SYMOIIMOHAIBHON Cephl, OBITh YBEPSHHBIM B ceOe;

CaMOpETryJIMpPOBaHUS, BKJIFOYAIOLIETO CaMOKOHTPOJIb, yMEHHue MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHE, CIOCOOHOCTh aJalTUPOBATHCA K HMOIIMOHAIBHBIM
U3MEHEHUSIM U MPOSIBISTh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHMBALIMM, BKJIIOYAIOLIECH CTPEMJICHHE K JIOCTHKCHHUIO LEIU M YCIEXy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHE IEHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTE;

SMIIATUH, BKJIIOYAIONIEH CHOCOOHOCTh TMOHMMATh 3MOLMOHAIBLHOE COCTOSHUE APYTHX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U COTIEPEKUBAHHUIO;

COIIMAIHHBIX HABBIKOB, BKJIIOYAIONIUX CMIOCOOHOCTh BBICTPAWBATH OTHOIICHHS C APYTHMHU
JTIOABMH, 3a00TUTHCSI, TPOSBIISATH UHTEPEC U pa3pemiaTh KOHPIUKTHL.

HNPEAMETHBIE PE3YJIbTATHI

K xoHnmy obydenus B 10 ki1acce nmpeaMeTHble pe3ybTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpaxxaTb c(hOPMHUPOBAHHOCTH Y 00YHAIOIINUXCSI YMEHUI:

JIEMOHCTPUPOBATh HA MpUMEpax pojib U MecTO (U3MKU B (POPMUPOBAHUN COBPEMEHHOM
Hay4YHOU KAapTUHBI MHMpA, B PA3BUTUHA COBPEMEHHOM TEXHUKH M TEXHOJOTHH, B IPAKTUYECKON
NESATEIIBHOCTH JIIOJCH;

YUUTHIBATh TPAHMIBI TPUMEHEHUS HW3YyUYEHHBIX (PHU3MUECKUX MOJEJCH: MaTepuaibHas
TOYKa, MHEpLHalbHas cucTeMa OTc4éra, abCOMIOTHO TBEPIOE TEJIO, MACAIbHBIN Ta3, MOJAEIH
CTPOEHHS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUECUHBIH AIEKTPUUYECKUI 3apsii MPHU PEIICHUU
(bu3nyeckux 3a1ay;

pacro3HaBaTh (U3MUECKUE SBIIEHUS (MIPOILECChl) M OOBSCHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJIEKYJIIPHO-KNHETUYECKOW TEOpHUU CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
PaBHOMEPHOE M PAaBHOYCKOPEHHOE MpPSIMOJMHENHOE IBUKEHHME, CBOOOJHOE MaJEHHE TeJ,
JBIDKEHUE 110 OKPYXXHOCTH, WHepLus, B3auMojaelcTBue Ten, aupdysus, OpoyHOBCKoOe



JBUKCHHE, CTPOCHHE XUAKOCTEH M TBEPABIX Tel, U3MEHEHHE 00bEMa TeN MpH HarpeBaHUU
(oxJTaXKIeHNH ), TEIJIOBOS PaBHOBECHE, MCIIAPEHHE, KOHACHCAINS, TUIABJICHUE, KPUCTAJLTU3AIINS,
KUIICHUE, BIAKHOCTh BO3/lyXa, TMOBBIIICHUE IABJICHUS ra3a MPHU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBS3b MEXKIYy IapamMeTpaMu COCTOSIHHSI ra3a B HW30IpOIeccax, JJISKTPU3alus Tell,
B3aMMOJICICTBHE 3aps/IO0B;

OIMHMCHIBATh MEXAHWYECKOE JBIIKCHUE, UCTONB3Ys (DM3MYECKHE BEIMYMHBI: KOOpPIUHATA,
MyTh, MEpPEeMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHila, UMIYJIbC Tella, KMHEeTHYecKas
JHEpPrusi, NMOTCHIUAIbHAS JHEPIHs, MeXaHWdeckas paboTa, MeXxaHWYecKas MOIIHOCTH, TpHU
ONMHMCAaHWU TPABUIBHO TPAKTOBaTh (DU3MUECKHH CMBICT HCHOJIB3YEMBIX BEIWYHH, HX
0003HAYCHHS U €IUHUIIBI, HAXOJAUTH (POPMYIIBI, CBS3BIBAIOIINE TAHHYIO (PHU3UICCKYIO BEITUIHHY
C IPYTUMU BEIMYHNHAMU;

OIHMCHIBATh W3YYCHHBIC TEIIOBBIC CBOMCTBA TEN W TEIUIOBBIC SIBJICHUS, HWCIIONB3YS
(u3nueckre BENUYMHBI: JaBJICHHE Tra3a, TeMIeparypa, CpeaHss KHHETHYecKas SHEeprus
Xa0THYECKOTO JIBIKEHHUS MOJIEKYJ, CPEIHEKBAJIpaTHYHAs CKOPOCTh MOJEKYJ, KOJIUYECTBO
TEIUIOThl, BHYTPEHHSSI dHEprusi, padora raza, kod()(UIHUEHT MOJEe3HOr0 IEHUCTBUS TEIJIOBOTO
JIBUTATEIS; TIPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PU3UUECKUI CMBICI HCIIOIH3yEMbIX BEIIMYHH,
uX O00O03HAYEHUS W EIUHUIBI, HAXOAWTh (OPMYJBI, CBS3BIBAIOIINE TaHHYI (HU3UIECKYIO
BEJIMYHMHY C IPYyTMMU BEIMYUHAM,

OTIMCHIBaTh M3yYCHHBIC DJIEKTPUYECKHE CBOWCTBA BEIIECTBA M JJICKTPHUUCCKHUE SIBICHUS
(mporieccrsl), UCTIONB3Ysl (U3NUECKUE BEIMYHMHBI: AJIEKTPHUUECKUH 3apsi, AJIEKTPHUYECKOe TOJIe,
HamnpsHKEHHOCTh  TMOJIS, TOTEHIHMAJ, Pa3HOCTh IMOTEHIIMAJIOB;, TPHU OMHCAHWUU TIPABHIBHO
TPAKTOBATh (PU3UUECKUI CMBICT HCIONB3yEMbIX BEIWYMH, WX OOO3HAYCHUS W CIUHUIIBL;
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JTAHHYIO (DH3NYECKYIO BEIMYMHY C IPYTHMH BEIIMYNHAMU,

AHATM3UPOBATh (PU3NYCCKUE TPOIECCH M SIBJICHUS, UCTONB3yS (U3NYCCKUE 3aKOHBI U
NPUHIUIIBL: 3aKOH BcemMupHoro TsaroteHus, |, Il u Il 3akonsl HeloToHA, 3aKOH coxpaHEHUs
MEXaHHYECKON dHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, IPUHIIUT CYTIEPIIO3UIIMHA CUJI, TIPUHIIATT
PaBHOIPABUS WHEPIIUATBHBIX CUCTEM OTCUETA, MOJICKYJIIPHO-KHHETUYECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, TAa30BbIC 3aKOHBI, CBS3b CPEJHEH KWHETUYECKOW HHEPTHH TEIUIOBOTO JIBHKEHUS
MOJIEKYJI C aOCOJIFOTHOW TeMIlepaTypoi, MepBbId 3aKOH TEPMOJWHAMMKH, 3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsiia, 3akoH KyloHa, mMpu 3TOM pa3iuyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MAaTEeMAaTUYECKOE BHIPAKEHUE U YCIOBHUSA (TPaHUIIbl, 00JIaCTH) MPUMEHUMOCTH;

OOBSICHSITE OCHOBHBIC IIPUHITUIIBI ICHCTBUS MAIIUH, TPHOOPOB U TEXHUUYECKUX YCTPOUCTB;
pa3inyaTh YCIOBHs UX 0€30MacCHOT0 MCIIOIb30BAHUS B TIOBCEIHEBHON KU3HU;

BBITIOJTHATh JKCIIEPUMEHTBI TI0 HWCCIICOBAHUIO (PU3WYCCKUX SIBICHUH M IIPOIECCOB C
UCTIONB30BAaHUEM TPSMBIX U KOCBEHHBIX H3MEpEHUi, TMpu d3TOM  (POpMyIHUpOBATH
npolOiieMy/3aqaqy W TUNOTE3y YYeOHOTO OKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MpeJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT U POPMYITUPOBATEH BHIBO/IBI,

OCYHICCTBIIATh TIPSMBIC W KOCBCHHBIC H3MEPCHHS (U3MUSCKUX BEIWYHH, TPH ITOM
BbIOUpaTh ONTUMANBHBIN CMOCO0 W3MEpPEHUs M HCIONb30BaTh HM3BECTHBIE METOIBI OIEHKHU
IOTPELIHOCTEN U3MEPEHU;

HCCJICOBATh 3aBUCUMOCTH MEXAY (U3UYECKUMHU BEIMYMHAMH C HCIOJIb30BAaHHEM
OPSIMBIX  M3MEPECHHIA, TPH ITOM KOHCTPYHUPOBAaTh YCTAHOBKY, (UKCHPOBATH pPE3YJIbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (DPM3MYECKUX BEIUYMH B BUAC TaOIUIl M TpadUKOB, JACIAaTh BHIBOIBI
0 pe3yJIbTaTaM HCCIIE0BAHUS;

coOmoaTh mpaBmiia O€30MAaCHOTO TpyJAa IMPH IPOBEACHHHM HCCICIOBAHUM B paMKax
y49e0HOTO0 OJKCIIEPUMEHTA, YYEeOHO-HUCCIICIOBATEIbCKOW W TPOCKTHOW JEATEIBHOCTH C
WCITOJIb30BAaHUEM U3MEPHUTEIIBHBIX YCTPOMCTB M JIAOOPATOPHOTO 000PYIOBAHUS;

pemiath pacu€THhIC 3aJauyu C SBHO 3aJaHHON (DM3HUYECKON MOJENbI0, WCIIONb3Ys
(bu3mvecKre 3aKOHBI M MPUHIIMITBI, HA OCHOBE aHaJiM3a yCJIOBHSI 3a/1a4i BHIOMPATh (PU3UUYECCKYIO
MOJICJTh, BBIICIATh (PU3NYCCKUE BEIMUMHBI W (OPMYJIBI, HEOOXOIUMBIC sl €€ pelieHus,
MIPOBOJIUTH PACUYETHI U OIICHUBATH PEATBHOCTD MOJYYEHHOTO 3HaUeHUs (PU3NIECKON BETUIMHBI,



peliaTth KayeCTBEHHBIC 3aJaud: BBICTPAaWBATh JIOTHUECKH HEMPOTUBOPECUUBYIO IICTIOUYKY
paccyXIeHHI ¢ ONTOpOi Ha U3YYCHHBIEC 3aKOHBI, 3AKOHOMEPHOCTHU U (DU3UYECKHUE SBIICHUS,

UCIIONB30BaTh TMPU pPEIIEHUH Y4YeOHBIX 3aJad COBPEMEHHbIE HH(OpPMAIMOHHBIC
TEXHOJIOTHH JUISI TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETAIIUN W TPEICTABICHHS Y4eOHOU W
HAYYHO-TIOMYJISIPHOM HH(OpPMAINK, MOJYYEHHON W3 pa3IUYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAJTM3UPOBATH MOTyJaeMyI0 HHPOPMALIUIO;

NPUBOIUTH MPUMEPHI BKJIaa POCCUNCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSACHEHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTH;

UCTIONB30BaTh TEOPETHUYECKUE 3HAHUA 10 (U3UKE B TOBCEAHEBHOW IKU3HU IS
oOecrnieueHns 6€30MacHOCTH MpHU OOpallleHUuH ¢ MPUOOPaMH U TEXHUYECKUMHU YCTPOUCTBAMU, IS
COXpPaHEHMS 3/I0POBbsI U COOJIIOJICHHUS HOPM KOJIOTHYECKOT 0 MOBEACHUS B OKpY Karollei cpee;

paboTaTh B IpyMIe C BHITOJIHEHUEM PA3IMYHBIX COLIMAIBHBIX POJIEH, IUTAHUPOBATh padoTy
TPyNObl, palMoOHAJIbHO pacmpelnessTh OOS3aHHOCTH W IUIAHUPOBATh JEATENBHOCTh B
HECTAH/IAPTHBIX CUTYAIHsIX, aJICKBAaTHO OIICHWBATH BKJIAJ[ KaXJIOTO W3 YYaCTHUKOB TPYTNIHI B
pelleHre paccMaTpuBaeMoOn IPOOIEMBI.

K xonmy obydenus B 11 Kjacce mpeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE JOJKHBI
OoTpaxkaTb CHOPMHUPOBAHHOCTH Y O0YHAIOIINXCSI YMEHUI:

JIEMOHCTPHPOBATh HA TMPUMeEpax pojib U MecTo (U3MKU B (POPMHUPOBAHUN COBPEMEHHOM
HAYyYHOW KapTHUHBI MHUpA, B PA3BUTUU COBPEMEHHOW TEXHUKH W TEXHOJOTUH, B MPAKTHUYECKOU
NeSITeTbHOCTH JIFOJIEH, IEJIOCTHOCTD U €IMHCTBO (PM3UUECKON KAPTHHBI MUPA;

YUUTHIBaTh TPAHUIBl TPUMEHEHUS W3YYEHHBIX (U3NUEeCKHX MoJeNel: TOYEeUHBIH
JNEKTPUYECKUN 3apsii, Jyd CBETa, TOYEUHBIM MCTOYHHMK CBETa, SJIEpHAsl MOJENb aroMma,
HYKJIOHHAsl MOJIEJIb aTOMHOTO SI7Jpa MPH pelIeHnr GU3NIECKUX 3a1ad;

pacnio3HaBaTh (PU3UYECKUE SIBICHUS (TPOIECCH) MU OOBSACHATH MX HA OCHOBE 3aKOHOB
INEKTPOAMHAMUKHN U KBAaHTOBON (DU3MKHU: 3JEKTpUUYECKas MPOBOJIMMOCTb, TEIJIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJICHCTBHE MArHHUTOB, JJICKTPOMArHUTHAs
UHAYKINS, JeWCTBUE MArHUTHOTO TOJIiA Ha MPOBOAHHK C TOKOM U JBWXKYIIUHCS 3apsl,
AJIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEHHOE pacIpOCTPAaHEHUE CBETA, OTPasKEHHE,
npenomiieHue, HHTepdepeHuus, audpakuus U TMOJNSIpU3alldsi CBETa, TUCIEPCUs CBeTa,
dotoanekTprudeckuit 3pdext (hororddekr), cBeToBOE AaBJICHNE, BOSHUKHOBEHHE JINHEHIATOTO
CIIEKTpa aToMa BOJOPO/Ia, ECTECTBEHHAsI U ICKYCCTBEHHAs PaIMOaKTUBHOCTD;

ONMCHIBATh U3YUYCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MArHUTHBIE, ONTHUYECKHE,
ANEKTPUUYECKYIO MPOBOJUMOCTh PA3NUYHBIX CPEll) U DIEKTPOMATrHUTHBIC SIBICHUS (TIPOLIECCHI),
UCHONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsii, CUiIa TOKa, DJIEKTPUYECKOe
HaNPsDKEHUE, SJEKTPUUECKOE COMPOTUBRIEHUE, PA3HOCTh MOTEHINANIOB, JIEKTPOABMKYIIAS CUIIA,
paboTa TOKa, MHAYKLIMsS MarHuTHOro mnojs, cuia Ammnepa, cuia JlopeHua, MHIYKTUBHOCTb
KaTyIIKH, SHEPTUsl JIEKTPUUYECKOr0 M MArHUTHOTO MOJIeH, MEepUoa U 4YacToTa KojeOaHuil B
K0JIe0aTEIbHOM KOHTYpE, 3aps] U CHUjla TOKa B IPOLECCE TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX
KoneOaHuii, (hOKyCHOE pacCTOSHHE M ONTHYECKas CHUJia JIUH3bI, MPU ONUCAHUU MPABUIBHO
TPAKTOBATh (PU3UUYCCKUI CMBICT WCIONB3YEMbIX BEJIWYUH, WX OOO3HAYCHHS W CIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JaHHYIO (PU3MUECKYIO0 BETUUYUHY C IPYTUMH BEIMYHMHAMU;

OIHMCHIBATh HM3YUYCHHBIC KBAHTOBBIC SIBJICHHS W TIPOIECCHI, HCIONB3YsS (DU3HUECKUE
BEJIMUMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M YacTOTa CBETAa, DHEPTUs W
UMITyJbc (OTOHA, TEPHOJ IMOJypaclajga, SHEPIus CBS3W AaTOMHBIX SA€p, NpPU ONUCAHUU
MNPaBUJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCMOIB3YEMbIX BEJIMYMH, UX OOO3HAYCHUS U
€MHHUIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIONINE NAHHYIO (DH3UYECKYI0 BEIMYHUHY C JAPYTUMHU
BEJIMYMHAMU, BBIYUCIATH 3HaY€HUE (PU3NYECKOM BETUUHHBI;

aHATM3UPOBaTh (PU3MYECKHE MPOIECChl W SBJICHUS, UCHONB3Yys (PU3MYECKHe 3aKOHBI U
OpUHLUIBI: 3akoH OMa, 3aKOHBI TOCHEAOBATEIBHOIO M MAPAIEIBHOTO COEIUHEHUS
MPOBOAHUKOB, 3akoH Jlkoyns—JIeHna, 3akoH 3JICKTPOMAarHUTHOW  WHIYKIMH, 3aKOH
OPSIMOJIMHEMHOTO pacHpOCTPaHEHHUsI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPETOMIICHUS



cBeTa, ypaBHeHHEe OWHmTeHHa 1 ¢GoTodddeKTa, 3aKOH COXPAaHEHUs SHEPruu, 3aKOH
COXpaHEHHUs WMIYJbCa, 3aKOH COXPAHEHUS DJIEKTPUUECKOro 3apsifa, 3aKOH COXpaHEHUSs
MacCcOBOTO 4YHCIa, MOCTyJIaThl bopa, 3aKOH paJMOaKTUBHOTO pacmajaa, MpU 3TOM pa3inyaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MAaTeMAaTHYECKOE BBIPAKEHUE M YCJIOBHS (TPaHUIBI,
00JacTv) IPUMEHUMOCTH;

OTIPEICTISATh HAMpaBJICHWE BEKTOPA MHAYKIIMM MarHUTHOTO TIOJISI TTPOBOJHUKA C TOKOM,
cunbl Amrnepa u cuiisl Jlopenna;

CTPOUTDH U ONTUCKHIBATH U300PAKEHHE, CO3/ITaBAEMOE TIJIOCKUM 3€pKaJIOM, TOHKOM JINH30M;

BBITIOJHATH SKCIEPUMEHTHI TI0 HUCCIEIOBAHHIO (PU3MYECKUX SIBICHUI M MPOIECCOB C
WCTIOJIb30BAHUEM TPSMBIX M KOCBEHHBIX H3MEpPeHHil: Tpu d3ToM  (HopmMylIupoBaTh
npobieMy/3ajadyy W TUNOTE3Y Y4YeOHOTO OKCIIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPEI0KEHHOTO 000pYA0BaHUS, TPOBOIUTH OTBIT U (DOPMYIUPOBATH BBIBOJIBI;

OCYHIECTBIISATh TpPSMbIe U KOCBEHHBbIE H3MEpPEeHHsS (U3MUECKUX BEIWYHH, TPU ITOM
BBHIOMPATh ONTHUMAJBHBIA CHOCOO H3MEPEHHS M HCIOJIb30BaTh HM3BECTHBIE METOJIbI OILICHKHU
MOTPEIIHOCTEN U3MEPEHUI;

UCCJICIOBATh 3aBUCUMOCTH (DM3MUECKHUX BEIMYUH C UCTIOIB30BAHUEM TIPSIMBIX H3MEPEHUM:
IpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yJbTaThl MOTYYCHHOW 3aBUCUMOCTHU
(u3MUecKUx BENWYUH B BHUAE TaONUIl W TpaduKOB, JelaTh BBIBOABI IO pe3yJibTaTaM
UCCJIEIOBAHMUS,

coOmo1aTh TMpaBwia O€30MaCHOTO TpyJla IMPU MPOBEACHUHM HCCIEIOBAHUNA B paMKax
y4eOHOr0 OSKCIEpUMEHTa, Y4eOHO-HUCCIIEeIOBATEIbCKOW U TPOEKTHOM  JEATENBHOCTH C
WCIIOJIb30BAHUEM U3MEPHUTENIBHBIX YCTPOMCTB U JIA0OPATOPHOTO 000PYI0BAHUS;

pemate pacuéTHbIE 3aJa4dl C SIBHO 3a/JlaHHOM (U3NYECKOM MOMENbI0, HCIOb3Ys
(u3nueckre 3aKOHBI M MIPUHIIMITEI, HA OCHOBE aHAJIM3a YCIIOBUS 3a7a4d BBIOUPATH (U3HUYECKYIO
MOJieJIb, BBIACIATh (PU3NYECKUE BEIMUMHBI U (POPMYJBI, HEOOXOIHWMBbIe s €€ pelleHus,
MIPOBOJIMTH PACUETHI U OIIEHUBATH PEAILHOCTD MOJIYICHHOTO 3HAYCHUS (PU3MYECKON BETHUNHBI,

peliaTth KayeCTBEHHBIE 3aJjaud: BBICTPAaWBATh JIOTHUECKH HEMPOTHUBOPEUUBYIO IIETIOUKY
paccyXJIeHH ¢ ONOpoi Ha U3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (DU3UYECKUE SBIICHHUS;

UCIIONB30BAaTh TMpPU pPEIIEHWH Y4YeOHbIX 3aJad COBPEMEHHble HH(OpPMAIMOHHBIE
TEXHOJIOTHH JIJIi TIOMCKA, CTPYKTYPHUPOBAHHS, MHTEPIPETAMUA W TPEACTABJICHHUS Y4EeOHOU U
HAYYHO-TIOMYJISIPHON HH(OpPMAIMK, MOJYYEHHON W3 pa3TUYHBIX HCTOYHUKOB, KPUTHYECKU
AHATM3UPOBATH MOTyYaeMy0 HH(pOpMAIIHIO;

OOBSCHSTH IPUHLIUIIBI IEHCTBUS MAIIMH, TPHUOOPOB U TEXHUYECKUX YCTPOICTB, pa3nuvaTh
YCJIOBHS MX 0€3011aCHOTO MCITOJIH30BaHUS B IIOBCETHEBHOM JKU3HHU;

NPUBOJIUTH MPUMEPHI BKJIaa POCCUNCKUX U 3apyOekKHBIX YUEHBIX-(DU3HKOB B pa3BUTHE
HayKHd, B 00BSICHEHHE TPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHH;

UCIIONB30BaTh TEOPETHUYECKUE 3HAHUA MO0 (PU3UKE B TOBCEAHEBHOW IKU3HU IS
oOecrnieueHns 6€30IacHOCTH MU OOpallleHUH C MPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMU, IS
COXPaHEHHUS 3I0POBbsS U COOIIOACHUS HOPM IKOJIOTUYECKOTO MOBECHUS B OKPY KaIOIIEe Cpene;

paboTtarh B IPyIIIE C BHIMOTHEHUEM PA3IUYHBIX COI[HATBHBIX POJICH, MIIAaHUPOBATH PabOTy
TpyOObl, palUoOHAJIbHO pacmpelneisaTb OOA3aHHOCTH U IUJIAHUPOBATh JESATENBHOCTH B
HECTaHJAPTHBIX CUTYAIHMsIX, aJI€KBATHO OLIEHUBATh BKJIAJl KaXKJOTO M3 YYaCTHUKOB T'PYIIHI B
pelIeHrne paccMaTpUBAEMOM MTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHMe pa3/ieioB U TeM
NMPOrpamMMbl

Ne i/

Pa3nea 1. PU3UKA U METO/JbI HAYYHOI'O IIO3HAHUA

1.1 ®u3uKa 1 METOAbl HAYYHOTO TTO3HAHUS

Hroro no pasuneny
Pa3nea 2. MEXAHUKA

2.1 Kunemaruka
2.2 JlunaMuka
2.3 3aKOHBI COXPaHEHUS B MEXAHUKE

Wroro no pazaeny

Pa3nea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJINHAMHUKA

OCHOBBI MOJIEKYJISIPHO-KMHETUUECKOM

3.1
TEOPHH
3.2 OCHOBBI TEPMOIUHAMHKH
33 ArperaTHble COCTOSHHS BELIECTBA.

@da30BbIE IEPEXOBI
Hroro no pasaeiy
Pasnea 4. JIEKTPOJJUHAMUKA

41 DIIeKTpOCTaTUKA

4.2 ITocTostHHBIN dI1eKTpUYECKU TOK. TOKU B

KoaudecTBO 4acoB

Bcero

2
2

6
18

9

10

24

10
12

KonTposabHbie
padoThI

0,5

IpakTnyeckue
padoThI

DJIEeKTPOHHbBIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK



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

Pa3IUYHBIX Cpeax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22

PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10

I[TPOIT'PAMME 67 45 4


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

11 KUIIACC

Koan4yecTBo 4acoB
HanmMenoBaHue pa3/iesioB U TeM

Ne ni/m IpOrpaMMEI Beero KoHTpoJbHbIe
padoThI
Pazpnen 1. JIEKTPOIUHAMUKA
11 MaruauTtHoe nosie. DJeKTpOMarHUTHAs 11 1
UHTYKIHSI
Hroro no pazneny 11
Pazgen 2. KOJIEBAHHUSA U BOJIHBI
MexaHHuecKue U IeKTPOMarHuTHbIE
2.1 9 1
Kosie0aHus
29 MexaHnyeckue 1 3J1eKTpPOMarHuTHbIE 5
' BOJIHBI
2.3 Onruka 10 1
Hroro no paszneny 24

Paznen 3. OCHOBbBI CHEHI/IAJII)HOﬁ TEOPUU OTHOCHUTEJBHOCTHU
OCHOBBI CIENUATIBHON TEOpUH

3.1 4 1
OTHOCUTEIILHOCTH
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHTHI KBAaHTOBOW ONTUKH 6
4.2 CrtpoeHue aToma 4
4.3 ATOMHOE SApO 5
Hroro no pazaeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

IIpakTHyeckue
padoThbI

DJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bu6morexa [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c
bubmuoreka [{OK
https://m.edsoo.ru/7f41c97c

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

bu6mmorexa [JOK
https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c
bu6mmorexa [JOK
https://m.edsoo.ru/7f41c97c



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

5.1 DJeMEeHTBl aCTPOHOMHUU M aCTPOPHU3IUKU

Hroro no pazneny
Paznen 6. OGOBIHIAIOIIEE IOBTOPEHUE

6.1 O6o0m1aroiiee MTOBTOPEHHE

Hroro no pazneny
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME

63

bu6mmorexa [JOK
https://m.edsoo.ru/7f41c97c

bubmuoreka [IOK
https://m.edsoo.ru/7f41c97c



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

IHOYPOYHOE IINTAHUPOBAHHUE

Cynepno3uiuu cuil. Bropoit 3akox

10 KJIACC
Ne KoJsn4yecTBo yacos Jata DJIeKTPOHHBbIE HU(PPOBHIE
w/n Tema ypoka Beero Kontpoabubie IIpakTHueckue wysenus oOpa3oBaTejbHbIe
padoThI padoThbI pecypchl
Hayamae werosss roswamn ) osg9 ~ Budmorera LIOK
https://m.edsoo.ru/ff0c32e2
OKPY’KaroIlero Mupa
Poxw u mecTo pusuku B
Eﬁfﬁ?ﬁiﬁfﬁﬁfﬁ?w 1 0,5 05.09 bubmmorexa HOK
o ’ . ’ ' https://m.edsoo.ru/ff0c33e6
MPAaKTUYECKOM JIeATSILHOCTH JIF0CH/
Bxoanas konTpoapHas pabora
MexaHndeckoe JBHKECHUE.
OTHOCHUTEIBHOCTH MEXaHUYECKOTO 1 11.09 bubnuorexa [JOK
newkenus. [lepemenienue, ' https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE
PaBHOMEpHOE IPSIMOJIMHEWHOE 1 12.09 bubnuoreka [IOK
JBIKCHHE ' https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEHHOE NIPSIMOJIMHEHHOE 1 18.09 bu6mmoreka [JOK
JBIKCHUE ' https://m.edsoo.ru/ff0c372e
CBoOoaHoe majieHue. Y CKopeHue 1 19.09 but6mmoreka [JOK
CBOOOHOTO TIAIEeHHS ' https://m.edsoo.ru/ff0c39cc
P 1 oo BiSmorena LOK
PHATILHOM TOHKH HO ' https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
[IpuHUKIT OTHOCUTENIBHOCTH Bubnmorexa [JOK
lNanunes. MHepumanbHbIE CUCTEMBI 1 26.09 httos://m.ed IFf0c3be8
. pS://m.eds00.ru cobe
orcuera. Ilepssiii 3akoH HeroToHa
Macca tena. Cuia. [IpuHnun 1 02.10 bu6muoreka [JOK

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

10

11

12

13

14

15

16

17

18

HeroTona s MaTepuabHOM TOUKU

Tpernii 3axkoH HeroTOHA 1151
MaTEPHAIBHBIX TOYEK

3aKOH BCEMHPHOTo TsAroteHus. Cuna
Tsokectu. [lepBas kocMuueckas
CKOPOCTh

Cwuita ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. Koapduunent
TpeHust. Cuiia COpOTUBIIEHUS NPU
JBYKEHUH TeJa B )KUIKOCTH WU
rase

[TocTynatenbHOE 1 BpamaTeibHOE
IBUKEHHE a0COTIOTHO TBEPAOTO
Tesma. MoMeHT cuibl. 11imedo cuibl.
VYcnoBus paBHOBECHS TBEPIOTO Tejla

I/IMHy.TIBC MaTepHaHbHOﬁ TOYKH,
CHUCTCMbI MAaTCPHAJIBHBIX TOYCK.
I/IMHy.TIBC CHJIBI. 3aKOH COXpaHCHUA
HUMITYyJIbCA. PeaktuBHOE JABUXKXCHUC

PaboTa 1 MOITHOCTH CHIIBI.
Kunernyeckast sHeprus
MaTepuanbHONW TOUKH. Teopema 00
MU3MECHCHUH KHHETHYECKOW SHEPrUH

[TorenimansHas YHEPTHUsL.
[ToreHnmanpHas 3HEPTUs yupyro
ne(OpMUPOBAHHOI MPYKUHBI.
HOTCHL{I/IaJIBHaSI SHEpPIUAd TCJia
BOJIM3U MOBEPXHOCTH 3eMIIH

ITorennuanbHbBIE U
HETOTEHIMAJILHBIE CHIIBI. CBS3h
paboTHl HEMOTEHITMAIBHBIX CHII C
W3MEHEHUEM MEXAHUYECKOW JHEPTUU

03.10

09.10

10.10

16.10

17.10

23.10

24.10

06.11

07.11

bubnunoreka [JOK
https://m.edsoo.ru/ffOc3be8

bubmunoreka [JOK
https://m.edsoo.ru/ff0c3d00

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0c3el8

but6mmoreka [IOK
https://m.edsoo.ru/ff0c3f76

bubnuorexa [JOK
https://m.edsoo.ru/ffOc41a6

bubmuorexa [JOK
https://m.edsoo.ru/ff0c43d6

but6mmoreka [JOK
https://m.edsoo.ru/ff0c4502

bubmuorexa [JOK
https://m.edsoo.ru/ff0c461a

bubmuoreka [{OK
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

20

21

22

23

24

25

26

27

28

CHCTEMBI TeJl. 3aKOH COXpPaHCHUA
MEXaHUJeCKOM OHCPIrun

HccnenoBanue cBsA3U pabOThI CUIIBI €
N3MEHEHUEM MEXaHUYECKOM SHEepTrun
TeJa Ha IPUMEpPE PacTKEHUS
PE3NHOBOTO KIyTa

Konrponsnas pabora o Teme
«Kunemartuka. /lnHamMuka. 3aKOHBI
COXPAHCHUS B MEXaHHUKE)

OCHOBHBIE OJIOKEHUS
MOJICKYJISIPHO-KHHETHICCKOM
Teopuu. bpoyHOBCKOE ABMKEHHUE.

Hudbdysus

Xapakrep JBUKEHUS U
B3aMMO/ICHCTBUS YaCTHUIl BEIICCTBA.
Mojenu cTpoeHus ra3os, KUIKOCTEN
Y TBEPIBIX TEI

Macca monekyn. KonnyectBo
BemiectBa. [loctositnHas ABoraapo

TemnoBoe paBHOBecue. TemnepaTypa
u e€ usmepenue. lllkana remmneparyp
Henscus

WUneanpusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOGcoutoTHas TeMiepaTtypa Kak Mepa
CpPEeIHEW KUHETUYECKON SJHEPTUU
JBYOKCHMSI MOJIEKYJI. Y paBHEHHUE
Menneneesa-Knaneiipona

3axon [lanpToHa. ['a30BbIe 3aKOHBI

Jlabopartophnast pabota
«HMccnenoBanue 3aBUCUMOCTH
MEXTy TTapaMeTPaMH COCTOSHUS

13.11

14.11

20.11

21.11

27.11

28.11

04.12

05.12

11.12

12.12

bubnuorexa [JOK
https://m.edsoo.ru/ff0c4b74

but6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4fde

bubnunorexa LIOK
https://m.edsoo.ru/ffOc511e



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

29

30

31

32

33

34

35
36
37

38

39

40

Pa3peKEHHOTO Ta3ay

N3omporueccel B ncalbHOM rase u
uX rpaduueckoe npeacTaBlieHue

BuyTpennss aneprust
TEPMOIMHAMHYECKON CUCTEMBI U
criocoOsI e€ n3meHenus. KommuectBo
TEIUIOTHI U paboTta. BHyTpenHss
SHEPTHsI OTHOATOMHOTO UICAIIEHOTO
rasa

Bupl Teronepenaun

VY aenpHas TEMIOEMKOCTD BELLIECTBA.
KonunuecTBo TemnoTs! npu
teronepenaye. AnunabaTHpIi
rpouecc

[lepBrlii 3aKOH TEPMOIMHAMUKY U
€ro NpUMEHEHHUE K U30MpoIeccam

HeoOpaTtumocTs niponieccos B
npupoze. Bropoii 3akon
TEPMOJIUHAMUKHI

[Tpunun nevicteus u KII/
TEIUIOBOW MalllMHbI

[uxn Kapuo u ero KIII
DKosornyeckre npoodIemMbl
TEIUIO3HEPreTUKH
O60061maromuit ypok
«MonexynsipHas ¢puzuka. OCHOBBI
TEPMOIUHAMUKI

KonTponbHas padota no teme
«MonexynsipHas ¢puzuka. OCHOBBI
TCPMOJUHAMUKN

[TapooOpazoBaHue U KOHICHCAIHS.

18.12

19.12

25.12

26.12

15.01

16.01

22.01
23.01

29.01

30.01

05.02

06.02

bubnunoreka [JOK
https://m.edsoo.ru/ff0c570e

but6mmoreka [JOK
https://m.edsoo.ru/ff0c5952

bubnuorexa [{OK
https://m.edsoo.ru/ff0c5c36

bubnuorexa [JOK
https://m.edsoo.ru/ff0c5c36

bubmuorexa [JOK
https://m.edsoo.ru/ffOc5efc

bubmuorexa [{OK
https://m.edsoo.ru/ff0c6230

bubnunorexa LIOK
https://m.edsoo.ru/ff0c600a

bubnunorexa LIOK
https://m.edsoo.ru/ff0c6938

bubmuorexa [{OK
https://m.edsoo.ru/ff0c6a50

Bbubnunoreka LIOK


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

41

42

43

44

45

46

47

48

49

50

Hcnapenue u kunenue

AOCONIOTHASI M OTHOCUTEIIHHAS
BJIQXKHOCTH Bo3ayxa. HaceieHHbIN
nap

Tsépnoe teno. Kpucramnmueckue u
amopdHbIe Tea. AHU3OTPOIIHS
CBOWCTB KpHUCTAIUIOB. JKuakue
Kkpuctayisl. CoBpeMEeHHbIE
MaTepHabl

[TnaBneHue U KPUCTAIUTH3AIINS.
V nenbHast TEIJI0TA MIABJICHUS.
Cyb6numarus

YpaBHeHHE TEIJIOBOTO OaslaHca

DnexTpusaius Tea. DINeKTPUIeCcKuit
3apsn. JlBa Buia 3JIEKTPHYECKUX
3apsI0B

[IpoBOIHUKH, TUATEKTPUKHU U
HOJIYTIPOBOJIHUKH. 3aKOH
COXpaHEHHS HIEKTPUUECKOro 3apsijia

B3aumoneiictBue 3aps10B. 3aKOH
Kynona. ToyeuHslil 25IeKTpUYECKU
3apsn

Hanpsyk€HHOCTB 2JIEKTPUYECKOro
nosist. [IpuHDmn cynepno3suuuu
AJIEKTPUYECKUX MoneH. JInnun
HANPSHKEHHOCTH

PaGota cui anekTpocTaTuyecKkoro
nons. [lorenuman. PazHocts
MOTEHIINAJIOB

[TpoBOAHHKYN U AMDIICKTPUKH B
3IEKTPOCTATUYECKOM I10JIE.

12.02

13.02

19.02

20.02

26.02

27.02

05.03

06.03

12.03

13.03

https://m.edsoo.ru/ff0c63b6

bubmuorexa [{OK
https://m.edsoo.ru/ff0c64d8

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6708

bubnunoreka LIOK
https://m.edsoo.ru/ff0c6820

bubnunorexa LIOK
https://m.edsoo.ru/ffOc6bcc

bubnunorexa LIOK
https://m.edsoo.ru/ffOc6bcc

bubnuorexa [JOK
https://m.edsoo.ru/ffOc6ced

but6mmoreka [JOK
https://m.edsoo.ru/ff0c6df2

bubnunorexa LIOK
https://m.edsoo.ru/ff0c6f00

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7018



https://m.edsoo.ru/ff0c63b6
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

51

52

53

54

55

56

57

58

59

JsnexTpuueckasi IPOHULIAEMOCTb
OnexrpoémkocTs. Konaencarop

DIIEKTPOEMKOCTH TIIIOCKOTO
KOHJEHCAaTopa. DHeprus
3apsHKEHHOT0 KOHAEHCATOpa

Jlaboparopnast padota "U3mepenue
NEKTPOEMKOCTH KOHJeHcaTopa"

[IpuHIMIT NENCTBUSA U IPUMEHEHHE
KOHJIEHCATOPOB, KOIMMMPOBAIHLHOTO
anmnapara, CTpyHHOro IpUHTEpa.
DnexTpocTaTHuecKas 3aluTa.
3a3eMIiIeHHe AIIEKTPOIPUOOPOB

DNEeKTPUYECKUM TOK, YCIOBHS €r0
cyuiectBoBaHus. [[I0CTOSIHHBIN TOK.
Cuna toka. Hanpsokenue.
Comnporusnenue. 3akon OMa jist
ydacTKa [enu

[TocnenoBaresapHOE, APALIEIBHOE,
CMEIIaHHOE COeTMHEHHE
poBOIHUKOB. JIabopaTtopHas
pabora «M3yuenue cMermanHoro
COCIMHEHUS PE3UCTOPOB)

Pa6ota u moutHOCTH
AJIEKTPHUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

3akon OMa 15l IOJTHOM (3aMKHYTOM )
anekTpudeckoi nenu. Koporkoe
3ambikanue. JlaboparopHas padota
«M3mepenne D/1C nctounnka Toka u
€ro BHYTPEHHETO CONPOTUBICHUSD)

Wtorosas koHTposibHAs paboTa 3a
kypc 10 xiacca / Beepoccuiickas

0.5

0.5

19.03

20.03

26.03

27.03

09.04

10.04

16.04

17.04

23.04

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

bu6moreka [JOK
https://m.edsoo.ru/ff0c72c0

bubnunorexa LIOK
https://m.edsoo.ru/ff0c74f0

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

bubmuorexa [JOK
https://m.edsoo.ru/ffOc7ae0

but6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56



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
https://m.edsoo.ru/ff0c8c56

60

61

62

63

64

65

66

67

poBepoyHas paboTa

O6o0maromuit ypok
«DNeKTPOIMHAMUKAY

DJIEKTPOHHAs MPOBOJIUMOCTh
TBEPJIIX METAJJIOB. 3aBUCUMOCTD
COTIPOTHBIICHUS] METAJIIIOB OT
temrneparypbl. CBEpXIIPOBOJIUMOCTh

DIEeKTPUYECKUI TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX TyYKOB

[TonynpoBoAHHUKH, X COOCTBEHHAS
Y IPUMECHAs IPOBOAUMOCT.
CaoiicTBa p—N-niepexoja.
[TomynpoBOIHUKOBBIE TPUOOPEI

DIEeKTPUUYECKUN TOK B paCTBOpaX U
pacriaBax 3JeKTPOJIUTOB.
DNEKTPOIUTUYECKAS UCCOIIUAITHS.
DneKkTpon3

DNEeKTPUYECKUM TOK B rasax.
CaMoCTOSTENIbHBIA 1
HECaMOCTOSTENbHBIN pa3psl.
Monnus. [1nazma

DieKTpuYecKue MpUOOpPhI U
YCTPOWCTBA U UX MPAKTUICCKOE
npuMeHeHue. [IpaBuia TEXHUKH
0e30I1acHOCTH

Konrponbnas padora o teme
«Qnektpocratuka. [locTostHHBIN
3JEKTpUYECKU TOK. TOKHU B
pa3INYHBIX Cpeaax»

OBIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

67

4,5

24.04

30.04

07.05

08.05

14.05

15.05

21.05

22.05

bubnunoreka [JOK
https://m.edsoo.ru/ffOc88be

bubmorexa [JOK
https://m.edsoo.ru/ff0c84ae

but6mmoreka [IOK
https://m.edsoo.ru/ff0c82bha

bubmorexa [JOK
https://m.edsoo.ru/ff0c84ae

bubnunorexa LIOK
https://m.edsoo.ru/ff0c86fc

but6mmoreka [JOK
https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a

11 KIIACC

No Konun4yectBo yacos Jara DJIeKTpPOHHBIEe N (ppoBbIE
B Tema ypoka oOpa3oBaTejibHbIEC
. yp Beero KonTpoabubie IIpakTuuyeckue wiyeHus p
padoThI padoTbl pecypcbl
[TocTosiHHBIE MATHUTHI U KX
B3auMocrcTBHE. MarHuTHOE II0JIE. bu6mmoreka [JOK
. 1 01.09 _
BekTop MarHUTHOW MHIYKIUH. https://m.edsoo.ru/ff0c9778
JIMHUM MarHUTHOW UHAYKIUU
MaruurtHoe 1osie MpoBOAHHKA C
ToKOM. OnbIT DpcTeaa.
B3anmopeiicTBre MPOBOJHUKOB C bu6mmoreka [JOK
1 05.09 _
TokoM. JIaboparopHas pabota https://m.edsoo.ru/ff0c98fe
«M3yueHne MarHuTHOIO MOJIst
KaTYIIKH C TOKOM»
bubnnorexa [JOK
Bxonnas konTponbHas pabota 1 1 08.09 1

https://m.edsoo.ru/ff0c98fe

JlelicTBHE MarHUTHOTO IOJIS HA
MPOBOJIHUK ¢ TOKOM. Cuiia Ammepa.
JlaGopartopHnas pabota bubnuorexa [JOK
o 1 12.09 _
«HccmenoBanue qelCcTBUS https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)»

JlelicTBME€ MarHUTHOTO I10JI Ha

JBUKYIIYIOCS 3apSKEHHYIO 1 1509 bubnnorexa [JOK
yactuny. Cuna Jlopenma. PaGora ' https://m.edsoo.ru/ffOc9df4
cuiel JlopeHna

DneKTpoMarHuTHasi UHAYKIUS.

[ToTok BekTOpa MarHUTHOM

unaykuud. DJ1C uHayKIu. 3akoH 1 19.09
AJIEKTPOMATHUTHOW MHIYKIIMHU

Qdapanes

HcciaenoBanue IBjIeHUA 1 22.09 bu6mmoreka [JOK


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

10

11

12

13

14

15

AJEKTPOMATHUTHON UHIYKIIHH

NunykTUBHOCTB. SIBIEHUE
camounaykiuu. IJ1C
CaMOMHIYKIMHU. DHEPIHUsl
MArHUTHOTO TIOJISl KATYIIKU C TOKOM.
DJEKTPOMarHuTHOE I0JIE

TexHudeckue yCTponuCTBa U UX
IIPUMEHEHHUE: IOCTOSIHHBIE MAarHUTHI,
AJIIEKTPOMArHHUTHI,
ANIEKTPOJBUIraTellb, yCKOPUTEIN
3JIEMEHTAPHBIX YACTHII,
WHAYKIMOHHAs IIeYb

O6o0maromuii ypok « MarHuTHOE
1oJie. JIEeKTpOMarHuTHas
WUHIYKIHSD

KonTponbhas pabota no teme
«MarnuTHoe no’se.
DNEeKTpOMarHUTHAS HHYKIIHSD

CBoOOAHBIE MEXAaHUYECKUE
konebanus. 'apmonnyeckue
KoseOaHus. YpaBHEHUE
TFapMOHHYECKHUX KOJIeOaHHI.
[IpeBpateHue sHepruu

HcciaenoBanue 3aBUCUMOCTH
Mepro/ia MajibIX KoJeOaHuil rpy3a Ha
HHUTHU OT AJIMHBI HUTHU U MACChI rpy3a

KonebartenbHbIN KOHTYD.
CB0OOIHBIE DIIEKTPOMArHUTHBIC
KoJieOaHMs B UI€aIbHOM
KoJIe0aTeIbHOM KOHTYpE. AHAIOTUS
Men(z[y MEXaHUYCCKNMHU U
AIIEKTPOMArHUTHBIMH KOJI€OaHUSIMHU

®opmyna Tomcona. 3akoH

26.09

29.09

03.10

06.10

10.10

13.10

17.10

20.10

https://m.edsoo.ru/ff0cal50

bu6mmorekxa [{OK
https://m.edsoo.ru/ff0ca600

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

Bbu6moreka [JOK
https://m.edsoo.ru/ff0cad58

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

Bbub6mmorexa [JOK
https://m.edsoo.ru/ff0ch820

bu6mmorexa [{OK


https://m.edsoo.ru/ff0ca150
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

16

17

18

19

20

21

22

23

COXPAaHCHUA SHCPIUH B UACATIbHOM
KoJIeOaTeIbHOM KOHTYpPC

[IpencraBneHue o 3aTyXaromux
KosiebaHusx. By 1eHHbIC
MeXaHUYeCcKue KojaeOaHusl.
Pesonanc. BeinykeHHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHUs

[TepemeHHBIN TOK.
CuHyconJaJIbHBII IEPEMEHHBIN TOK.
MoIHOCTb NEPEMEHHOTO TOKA.
AMIITUTYTHOE U IEUCTBYIOLIEE
3HAYEHHUE CHUJIbI TOKA U HAIIPSHKECHUS

Tpancdopmarop. [IponsBoactso,
nepeaaya u norpedieHue
AJIEKTPUYECKON SHEPIUU

Y CTpONUCTBO U IPAaKTUYECKOE
IIPUMEHEHHUE IEKTPUUYECKOTO
3BOHKA, F€HEepaTopa IEPEMEHHOTO
TOKA, JINHUH 3JIEKTpoliepenay

DKOJIOTUUECKUE PUCKU TIPU
IIPOU3BOJCTBE AIEKTPOIHEPIUHU.
KynpTypa ucnonbszoBanus
3JIEKTPOSHEPIUU B MOBCEIHEBHOM
AKU3ZHU

MexaHudecKkue BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuon.
CKOpOCTh pacpoCTpAHEHUS U
JUiMHa BOJIHBL. [loniepeunsie u
IIPOJI0JIbHBIE BOJIHBI

3Byk. CKOpOCTb 3ByKa. [ poMKOCTh
3ByKa. Bricora Tona. TemOp 3ByKka
DIEKTPOMArHUTHBIE BOJHBI, UX
cBoMcTBa U ckopocTh. [Ikana

24.10

07.11

10.11

14.11

17.11

21.11

24.11

28.11

https://m.edsoo.ru/ffOcbh9c4

bubmuoreka [JOK
https://m.edsoo.ru/ffOchb86

bubmuoreka [JOK
https://m.edsoo.ru/ff0cbd34

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

bubmuoreka [JOK
https://m.edsoo.ru/ff0cca54

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

bubmuoreka [JOK
https://m.edsoo.ru/ffOccfe0



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
https://m.edsoo.ru/ff0ccfe0

24

25

26

27

28

29

30

31

32

33

34

SJICKTPOMArdHUTHBIX BOJIH

[IpuHIUIIBI paTuOCBs3U U
TeneBuieHus. Pa3Burue cpenacTs
cBa3u. Pagnosnokanus

Konrponsnas padora «Konebanus u
BOJIHBD»

[IpsamonnHeHOE pacIpoCTpaHEHHE
CBETa B OJIHOPOJHOM Cpee.
ToyeuHslit CTOUHUK cBeTa. JIyd
cBeTa

OTtpaxkxeHue cBeTa. 3aKOHbI
oTrpaxxeHus ceera. [loctpoenue
M300paXeHM B IJIOCKOM 3epKalie

[Ipenomnenue cera. [lonHoe
BHYTPEHHEE OTPAKECHUE.
[IpenenbHbIN yrou MoJHOro
BHYTPEHHETO OTPAXKEHHUS

N3mepenue nokasarens
IIPEJIOMJICHUS CTEKIIA

JIunzel. [TocTpoenune n3o0pakeHuin
B n1uH3e. PopMysia TOHKOU JIMH3BI.
YBenuueHue JIMH3bI

JlabopaTopnas pabota
«HccnenoBanue CBOUCTB
M300paKeHUH B JIMH3AX)
Hucnepcus ceera. CiloXHbBIN COCTaB
6enoro csera. L{per. HaOnronenue
JUCIIEPCUU CBETa

Wnrepdepennus ceeta. dudpaxius
cera. Jluppakuronnas pemeérka
ITonepe4HOCTh CBETOBBIX BOJIH.
[Tonsipusanus ceera

01.12

05.12

08.12

12.12

15.12

19.12

22.12

26.12

29.12

12.01

16.01

Bbub6mmoreka [JOK
https://m.edsoo.ru/ffOcc6f8

bubmuoreka [JOK
https://m.edsoo.ru/ff0cd350

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd4e0

bu6mmoreka [{OK
https://m.edsoo.ru/ffOcd7f6

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcd67a

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcddl1e

bu6mmorekxa [{OK
https://m.edsoo.ru/ffO0ced22
bubmuoreka [JOK
https://m.edsoo.ru/ff0cf02e



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
https://m.edsoo.ru/ff0cf02e

35

36

37

38

39

40

41

42

43

44

Onrtuyeckre mpuOOPHI U yCTPOUCTBA

" YCIIOBHA UX 0€e301acHOTO
MMPUMCHCHU A

I'paHnLIBI TPUMEHUMOCTH
KJIACCUYECKON MEXAHUKH.
ITocTynatel cienuanbHOU TEOPUU
OTHOCHUTEIILHOCTH

OTHOCHUTEIILHOCTD
OOTHOBPCMCHHOCTH. 3aMCZUIeHI/Ie
BPEMCHHU U COKpalllCHUEC NJIWHBL

DHEpPrusi 1 UMITYJIbC
pENATUBUCTCKON YacTullpl. CBs3b
MAacchl C SHEPIUEN 1 UMITYJIbCOM.
OHeprus MoKost

Konrponbnas padora «OnTHKa.
OcHOBBI CIELIMATILHOM Teopuun
OTHOCHUTEJILHOCTH»

®otonsl. Popmyna Ilnanka.
OHeprus 1 uMIyibe GOoToHa

OTKpbITHE U UCCIIEI0BAHUE
dororddexra. OnbiTer A. T
CroneroBa

3akonbl porodddekra. YpaBHEHUE

OiinmreriHa 1yt porodrddexra.

«Kpachnas rpanuna» porosddexra

JaBnenue cBeta. OnbiTel I1. H.
JleOeneBa. XumMnudeckoe IEHCTBUE
cBeTa

TexHuueckue yCcTponucTea u
MPaKTUYECKOE TPUMEHEHHUE:
¢dboToreMeHT, POTONATUHK,
CoJIHEUHas OaTapesi, CBETOIUO

19.01

23.01

26.01

30.01

02.02

06.02

09.02

13.02

16.02

20.02

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cf862

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfa42

bubmuoreka [JOK
https://m.edsoo.ru/ffOcfc68

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcf6f0

bubmuoreka [JOK
https://m.edsoo.ru/ffOcfel6

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcffc4

bubmuoreka [JOK
https://m.edsoo.ru/ff0d015e

bubmuoreka [JOK
https://m.edsoo.ru/ff0d04a6



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

45

46

47

48

49

50

51

52

53

54

Permrenne 3amad 1o reMe «DJIeMEHTHI
KBAaHTOBOM OITTHUKW»

Monpens atoma TomcoHa. OnbBITEI
Pesepdopna no paccessHuro o-
yacTtull. [ranerapHas Mozenp atoma

IToctynater bopa

W3ny4yenue u noriomeHue GOToHOB
IIPY [IEPEXO/I€ aTOMA C OJTHOTO
YPOBHS 3HEPruu Ha Apyrou. Buasl
CIICKTPOB

BousiHOBBIE cBOICTBA YacTUll. BOIHBI
ne bpoiina. KopnyckynspHo-
BOJTHOBOM yann3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3J1y4YCHUE

OTKpBITHE PaAHOAKTUBHOCTH.
OmnbiTel Pesepdopaa mo
OMpEIENICHUIO COCTaBa
PaarOaKTUBHOI'O U3ITYUYCHUA

CoiicTBa anb(da-, 6era-, ramma-
u3yueHus. BiusHue
paI[I/IOElKTI/IBHOCTI/I Ha JKXUBBIC
OpraHU3MbI

OTKpbITHE TIPOTOHA U HEUTPOHA.
N3otomel. Anbha-pacma.
DNEeKTPOHHBIA U MMO3UTPOHHBIN OeTa-
pacnazn. ['aMma-nu3irydeHue

OHeprus cBA3M HyKJIOHOB B S7pE.
SnepHbie peakuuu. SaepHbIin
peaktop. [IpobrnemMsbl, EPCIIEKTHBHI,
AKOJIOTHUYECKUE ACTICKTHI SICPHOM
SHEPreTHKHU

:‘)J'ICMCHTapHBIe YaCTHUIIBI. OTKpLITI/Ie

27.02

02.03

06.03

13.03

16.03

20.03

23.03

27.03

06.04

10.04

Bbu6morexa [JOK
https://m.edsoo.ru/ff0d0302

bu6mmorekxa [{OK
https://m.edsoo.ru/ff0d091a

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d0afa

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

Bbu6morexka [JOK
https://m.edsoo.ru/ff0d1162

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d1356

bu6mmoreka [JOK


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
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

55

56

57

58

59

60

61

Mo3uTpoHa. MeToIbI HAOTIOACHUS U
PEruCTpaLMK 3JIEMEHTAPHBIX
yactul. Kpyrislii cron
«DyHnaMeHTaIbHbIE
B3aUMOJICUCTBUS. ENMHCTBO
(buznyecKoil KapTUHBI MUPaY

Ortarnsbl pa3BUTHS ACTPOHOMHUH.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3Ha4Y€HHE acCTpOHOMHMHU. Bug
3BE31HOTO HeOa. Co3Be3 M, IPKHE
3BE3]1bl, IUNTAHETHI, UX BUJIUMOE
nemwxkenue. ConHeyHas cucTeMa

Comnare. ConHeunast akTUBHOCTD.
Uctounuk snepruu CosHIa U 3BE311

3BE3/bI, NX OCHOBHEIC
XapaKTePUCTUKU. 3BE3/1bI [TIaBHON
IIOCJIE0BATEIbHOCTU. BHYTpeHHEE
cTpoeHue 3B€31. COBpEMEHHBIE
IIPEJICTABICHUS O IPOMCXOKICHUU U
sBosironnu ConHua u 3B€37

Mneunsiii IlyTe — Hamma
I'amakTtuka. ITonoxenue u IBIKCHHE
Comnna B I'amaktuke. I'anakTuky.
UépHbie AbIPHI B AIpax TAIAKTUK

Bcenennas. Pazberanue rajakTuk.
Teopust bonboro B3phIBa.
PennkroBoe uznyueHue.
MeraranmakTrka

Hepeniennsie npodiemMbl
aCTPOHOMHHU
HToroBasi KOHTpOJIbHAS padoTa 3a

Kypc 11 knacca acTpoOHOMHM U
acTpOPU3UKI»

13.04

17.04

20.04

24.04

27.04

04.05

08.05

https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0e38

Oo6o06maromuit ypok. Ponb pusuku u
aACTPOHOMHHU B SKOHOMHYECKOH,
62 TEXHOJIOTUYECKOH, COIMAILHON 1 1 15.05
ATHYECKOU cepax AesITeTbHOCTH
YeJIoBEKa

O6o6maromuii ypok. Pois u Mmecto
(Y3UKH U aCTPOHOMUU B

63 . . 1 18.05
COBPEMEHHOM HAYYHOU KapTUHE
Mupa
OBIIEE KOJIMYECTBO YACOB I10 63 5 1

[NPOTPAMME






MPOBEPSIEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTarTa

10.1

10.2

10.3

10.4

10.5

10.6

IIpoBepsieMble peIMeTHBIE Pe3yabTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero 001mero 0opa3oBaHus

JleMOHCTpUpOBaTh Ha TpPUMEpax poJib M MecTo (UMK B
(hOpMUPOBaHUH COBPEMEHHOW HAYyYHOW KApTHUHBI MHUpPA, B Pa3BUTHU
COBPEMEHHOUN TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKOMN JEATEILHOCTU
Jroaei

YYHUTHIBATh TPAHUIIBI IPUMEHEHHS H3yUYEHHBIX (PU3HUECKUX MOJICIICH:
MarepuaigbHas TOYKa, WHEpIHaNbHAs CHCTeMa OTCYETa, aOCOJIIOTHO
TBEPOE TEJO, UICAIBHBIN ra3; MOAEIN CTPOCHUS T'a30B, KUIKOCTEN U
TBEPABIX TEJI, TOYCUHBIA DIJICKTPUUYECKUN 3apsijy — MpPU PEIICHUU
¢bu3nveckux 3amaq

PacnioznaBath (usnyeckue siBiaeHUs (Mpolecchl) U OOBIACHITH UX Ha
OCHOBE 3aKOHOB MEXaHHWKH, MOJICKYJISIPHO-KHHETHICCKOW TEOPUHU
CTPOEHHUs BEIIeCTBA U  DJIEKTPOJUHAMUKH: pPaBHOMEpPHOE W
PaBHOYCKOPEHHOE TPSIMOJUHEHHOE IBIKEHHE, CBOOOIHOE TaJcHUE
TeJd, ABW)KEHHE IO OKPYKHOCTH, WHEPIUs, B3aUMOJIEHCTBHE TEIl;
muddys3uss, OpPOYHOBCKOE NBWKEHHE, CTPOCHHE JKHJIKOCTEH |
TBEPABIX  TeN, W3MEHEeHHe o0béMa Ten TpU  HarpeBaHUU
(oxmaxaeHuu), TETUIOBOE pPaBHOBECHE, HWCIApEHHE, KOHJICHCAIWs,
IJIaBJICHUE, KPUCTAJUIM3aIUs, KUIIEHWEe, BIAXKHOCTh BO3AYyXa,
MTOBBINIICHUE JIABJICHUS Ta3a IPU €T0 HarpeBaHUHU B 3aKPBITOM COCY/IE,
CBA3b MEXJY TapaMeTpaMd COCTOSHHUS Tra3a B H30IpoIleccax;
AJICKTPU3AIUS TeJ, B3aUMOJICHCTBUE 3apsI0B

OnuceiBaTh MEXaHUYECKOE JIBIKEHHUE, HCHOIb3ys (U3HUecKue
BEJIMYUHBI: KOOPJAMHATA, IIyTh, IIEPEMEIIEHUE, CKOPOCTb, YCKOPEHHUE,
Macca Tela, CWIa, HMMIYJbC Tela, KHHETHUYECKas DHEpIwus,
MOTEHIMAJbHAsE JHEpPrHs, MexaHudeckas paloTa, MexaHHYecKas
MOIIIHOCTb; IPU OMUCAHUH MPAaBUILHO TPAKTOBATh (PU3MUECKHUI CMBICI
UCMOJb3YEMBIX BEIMYUH, MX O0O3HAueHHs M EAWHUIIBI, HaXOIUTh
(GbopMyIIbl, CBSI3bIBAIOIINE JAaHHYIO (PU3NYECKYIO BEJIUYUHY C APYTUMU
BEJINYUHAMHU

OnuceiBaTh M3y4YEHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIC
SBJICHMS, UCHOJB3Yys (U3MYECKHE BEJIWYUHBI: JaBJICHHE Tas3a,
TEMIIepaTypa, CpEIHsAs KHUHETUYECKas DHEPrus XaoTHYECKOTo
JNBUKEHUS MOJIEKYJ, CpEIHEKBaJgpaTH4Has CKOPOCTb MOJEKYI,
KOJIMYECTBO  TEMJIOThI, BHYTPEHHssI JHeprus, pabora rasa,
KOX(OUIIUEHT TOJIE3HOTO JEHCTBHS TEIJIOBOTO JABHUTATENS;, TIPU
ONMCAHUU IIPaBUIIBHO TPaKTOBAaTh ¢buznyeckuit CMBICII
UCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUEHUS U €JMHMIIbI, HAXOAWTH
(opMyIibl, CBSI3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIMYUHY C APYTUMHU
BEJIMYMHAM

OnuceiBaTh M3y4yEHHBIE DJEKTPUUECKHE CBOWCTBAa BEIECTBA U

ANEKTpUYECKUE  SBJIEHUS  (MpoOLEeCChl), HCHONB3ys  (pusmueckue
BEJINYUHBI: JNEKTPUUYECKUN  3apsij, ANEKTPUYECKOE  TIOJIE,



10.7

10.8

10.9

10.10

10.11

10.12

10.13

10.14

10.15

HanpspKEHHOCTh  IOJISA, TOTEHIMAJ, pPa3HOCTb IOTEHLHUAJIOB; IIpH
OMKCAaHUU MPABUIBHO TPAKTOBATh (PU3UUYECKHUI CMBICI HCIOJIb3YEMbIX
BEIMYUH, WX OO0O3HAUYEHUS W CIWHHIBI;, YKa3blBaTh (HOPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIUYMHY C JAPYyTUMHU
BEJIMYNHAMU

aHaM3UpPOBaTh (PU3MUYECKUE TPOLECCHl M  SIBICHUS, HCIHOJb3YS
(bu3UYecKre 3aKOHBI M MPUHITUIIBI: 3aKOH BCEMUPHOTO TsroteHus, I, Il
u |1l 3axonsl HploTOHA, 3aKOH COXpaHEHUS MEXaHMUUYECKOH IHEPIHH,
3aKOH COXpaHEHMsI UMITYJIbca, IPUHLHUI CYNEPHO3UIIMH CUJI, TPUHIIMIT
paBHONPABUS MHEPLUUATBHBIX CHUCTEM  OTCU€Ta; MOJEKYJSPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHMS BEIECTBA, ra30Bble 3aKOHBI, CBS3b
CpeaHel KUHETUYECKOH HSHEepruM TEIJIOBOTO IBMKEHHUS MOJIEKYN C
aOCOJIIOTHOW TEeMIIepaTypoi, MEepBBIA 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXpaHEHMs JJIEKTPHUUYECKOro 3apsjaa, 3akoH Kysona; mpu 3ToM
pasnuyath CIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTHYecKoe
BBIpA)XEHHUE U yCIOBHUS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

OOBACHATH OCHOBHBIC MPUHLUIBI JEHCTBUS MaIlUH, HPUOOPOB H
TEXHUYECKUX YCTPOWCTB; pasziuyaTh YCIOBUS HX O€30MacHOro
HCIIOJIb30BaHUs B IOBCEITHEBHOM JKU3HU

BBITIOMHATE SKCIIEPUMEHTHI IO UCCIEA0OBAHUI0 (PUBNYECKUX SBICHHUMA U
MIPOLIECCOB € MCIIOJIb30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHMI; TpH
3ToM (GOopMyIHpOBaTh NpodieMy (3a7ady) M THIOTE3y Y4eOHOTro
JKCIIEPUMEHTa,  coOMpaTh  YCTaHOBKY W3  MPEIJIOKEHHOIO
000pyI0BaHusl, IPOBOAUTH OMBIT U (DOPMYITHPOBATH BHIBOIBI

OcymiecTBisATh TpsMble M KOCBEHHbIE H3MEPEHUs (UIUUECKUX
BEJIMYMH; IPU 3TOM BHIOMpATh ONTUMANbHBIA CIOCO0 U3MEpPEHUs U
HCIIOJIB30BaTh U3BECTHBIEC METOIbI OLIEHKHU IOTPEIIHOCTEN U3MEPEHUI

HccnenoBaTh 3aBUCHMOCTH MEXAYy (U3MUECKUMHM BEIMYUHAMU C
HCIOJIb30BAaHUEM MPSAMBIX HM3MEPEHMI; IPHU ITOM KOHCTPYHPOBAThH
YCTQHOBKY, (PMKCHpOBaTh pe3yJabTaTbl MOJYYEHHOH 3aBHUCHMOCTH
(bu3NYeCKUX BEJIMYUH B BUJE TAOJIUI U TPAPHUKOB, EIaTh BHIBOJBI MO
pe3yJIbTaTaM UCCIIEIOBAHUS

CoOmromate mpaBuiia  0e30lacCHOrO  TpyJa IMpU  IPOBEIEHHUH
WCCIICIOBAaHU B  paMKax y4eOHOro SKCIepHUMEHTa, Yy4eOHO-
UCCIIEIOBATENIbCKOM M NMPOEKTHOW AEATENbHOCTH C HCIOJIb30BAHUEM
M3MEPUTENBHBIX YCTPOMCTB U TaOOPaTOPHOTO 000PYI0BAHUS

Pemate pacuérHble 3aa4M C SIBHO 33JaHHONW (DPM3NYECKOH MOJEIBIO,
UCTIONB3Yysl (U3MYECKUE 3aKOHBI M TPUHLUIBI, HA OCHOBE aHaIM3a
yCIOBHUSA  3aJaud  BBIOMpaTh  (PU3MYECKYI0O MOJAETb, BBIACIATH
¢buzuvecKkrue BEeIMYMHBI U (DOPMYIIBI, HEOOXOIUMBIC ISl €€ pEIIeHUs,
MIPOBOJIUTH PACUYETHI U OLEHUBATH PEAbHOCTh MOJIYYEHHOTO 3HAUYECHUS
(bU3UIECKON BETUIHHBI

Pemrate  kadecTBeHHBIE  3aJauu: BBICTPauBaTh  JIOTUYECKH
HENPOTUBOPEUYUBYIO LIENIOYKY PACCYKICHUM C OIOPOM HAa U3y4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUECKHE SIBIICHUS

Hcnonp3oBaTh Mmpu  pelieHWHd y4eOHBIX 3alad  COBPEMEHHBIE
MH(POPMALIMOHHbIE TEXHOJIOTUU JUIsI TIOMCKA, CTPYKTYPHUPOBaHUS,
MHTEpPIIPETallMM W TPEJCTABICHUS Yy4yeOHOW U HAy4YHO-TIOMYJISIPHOM
uHpOpMaLUY, TOTYYSHHOM M3 Pa3IUYHBIX MCTOYHHUKOB; KPUTHUECKH



10.16

10.17

10.18

11 KJIACC

Kon

NpoBepsieMoro

pe3yJabTara
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11.2

11.3

11.4

aHAIM3UPOBATh NOITYy4aeMyI0 HH(POPMAIHUIO

[TpuBOAMTH TpPUMEpPHI BKJIAaJa POCCUHCKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE HPOLIECCOB OKPY’KAIOIIETO
MHpa, B PA3BUTHE TEXHUKHU U TEXHOJIIOTUI

Hcnonp30BaTh TEOpETUYECKHE 3HAHUSA MO (PU3MKE B IMOBCETHEBHOM
KU3HH 1)1 o0ecrieueHns 0€30macHOCTH MpH OOpaIIeHUH ¢ MPUOOpaMu
U TEXHUYECKMMHU YCTPOWCTBAMH, MJII COXPAHEHMsI 3J0pPOBbsl H
COOJIOICHHSI HOPM SKOJIOTMYECKOT0 TIOBEJICHUS B OKpYKartolIel cpene

PaGoTaTh B rpynmne ¢ BBIMOJIHEHUEM PA3TUYHBIX COLMATIBHBIX POJEH,
IUIAHUPOBAaTh  pabOTy  TPYIIbL, palUOHAIBHO  paclpeaesiTh
00s3aHHOCTH ¥ IUUIAaHUPOBATH JESATENBHOCTh B HECTaHIApTHBIX
CUTyalUsiX, aJeKBaTHO OLEHUBATh BKJAJ KaXJIOTr0 M3 YYaCTHHKOB
TPYIIIBI B pelIEeHUEe paccMaTpUBaeMoil MpooOieMbl

IIpoBepsiemble peaAMeTHBIE PE3YIbTATHI OCBOEHHSI OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbI CpeIHero 001ero 06pa3oBaHus

JleMOHCTpHpOBaTh Ha MpUMepax pojib U MecTo (PU3MKM B
(OpMHPOBAHUM COBPEMEHHOW HAyYyHOW KapTHUHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHMKH M TE€XHOJIOTHM, B MIPAKTUYECKON AEATEIbHOCTU
J0JIeH, IeJI0OCTHOCTh U €AMHCTBO (PM3NYECKOM KapTUHBI MHUpa

Y4uThIBaTh I'PAaHULBl IPUMEHEHHSI U3YUEHHBIX (PU3MUECKHUX MOJIEIEH:
TOYEYHBIN JIEKTPUUYECKUN 3apsf, siAepHas MOJENb aTOMa, HYKJIOHHAas
MOJIEJIb AaTOMHOTO Siipa MPH pelIeHN: PU3NMIecKuX 3a1a4

Pacrio3naBate (usmueckue sBieHUs (MPOIECCH) U OOBSICHATH UX HA
OCHOBE 3aKOHOB  DJIEKTPOJWHAMHKMA W  KBAaHTOBOM  (pu3HKu:
AJIEKTPHYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHuTHOE NeHCTBUS ~ TOKa, B3aMMOJICIICTBHE ~ MAarHMTOB,
AJIEKTPOMArHUTHAs WHAYKUUS, JEHCTBUE MArHUTHOTO TIOJIs Ha
MPOBOAHUK C TOKOM U MABIXKYIIMMCS 3apsil, 3JIEKTPOMArHUTHBIC
KoseOaHus W BOJHBI, TPSIMOJMHEHHOE pacHpOCTPaHEHUE CBETa,
OTpakeHHe,  MpelomiieHue, HuHTepdepeHuus, audpakuus U
MOJISIPU3aLUsl CBETA, AMCIEPCUSI CBETA, (HOTORIEKTPUUYECKHH IPPeKT
(boTtorpdexrt), cBeTOBOE MaBIEHHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIEeKTpa aToMa BOJOpPOJA, E€CTECTBEHHass M  HCKYCCTBEHHAs
PaOaKTUBHOCTD

OnuceiBaTh W3y4YeHHbIE CBOICTBa  BemlecTBa  (3JIEKTPUUECKHE,
MarHuTHBIE, ONTHYECKHE, DIEKTPHUUECKYI0 MPOBOAUMOCTh Pa3ITUYHBIX
Cpem) W DJICKTPOMATHUTHBIC SBJICHHS (TPOIECCHI), HCIIOIB3YS
¢u3nyeckue BENWYWHBL  JJCKTPUUSCKUU  3apsi, CuiIa TOKa,
ANEKTPUYECKOE  HANpSHKEHUE,  DJIEKTPUYECKOE  COMPOTUBIICHHE,
paszHocTh moTeHnuanoB, DJIC, paboTa ToKa, WHIYyKIHS MarHUTHOTO
nmons, cuia Awmmepa, cuia JlopeHna, WHAYKTHBHOCTh KaTyILKH,
SHEPTUsl JIEKTPUYECKOTO W MArHUTHOTO TOJICH, MEepHoJ U YacToTa
KoseOaHuil B KoieOaTeIbHOM KOHTYpE, 3aps]l U CHJIa TOKa B Mpoliecce
rapMOHHYECKHUX AJIEKTPOMAarHUTHBIX KoJIe0aHUH, dokycHoe
paccTosiHME U OINTHUYecKas CWJIa JIMH3bI, MPU OMHUCAHUU TPABUIBHO



115

11.6

11.7

11.8

11.9

11.10

11.11

11.12

11.13

TPAaKTOBaTh (PM3MUECKUI CMBICI HCIOJNB3YEMBIX BEIHYWH, HX
0003HAYeHHUs W €IUHMIbI;, YKa3blBaTh (DOPMYJIbl, CBS3BIBAIOLIHE
JTaHHYIO (PU3HUYECKYIO BETUUMHY C IPYTHMMHU BEIIMYMHAMHU

OnuceiBaTh U3yYEHHBIE KBAHTOBBIE SIBJICHUS M MPOILECCHI, HCTIOJIb3YS
¢u3nueckue BETUYHHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIMHA
BOJHBI W YacTOTa CBETa, DHEPrus W UMIYJIbC (POTOHA, MEpUOA
nojlypacriazna, DSHEpPrusi CBSI3W AaTOMHBIX SAep; NpH OMNHCAHHUU
MPaBUJILHO TPAKTOBATH (PU3MUECKHUI CMBICI UCTIOIB3YEeMbIX BEIUYUH,
uX 0003HAUYEeHHUS U €AMHUIIBI, yKa3blBaTh (DOPMYJIIbI, CBS3BIBAIOLINE
JTaHHYI0 (PU3NYECKYIO BEIMYHUHY C APYTHMH BETUYMHAMU, BEIYUCIISTh
3HaueHHe (PU3NYECKOIl BETMUUHBI

AHanu3upoBaTth (U3UYECKHUE TIPOIECCHl M SIBJICHUS, HCIOIB3YS
¢u3nueckue 3aKOHBI M TPUHIUOBL  3akoH Owma,  3aKOHBI
MOCTE0BATEIbHOTO W TapajuIeIbHOTO COEJUHEHHUS TPOBOJHUKOB,
3akoH Jlxoyns — JleHua, 3aKOH 3JEKTPOMATHUTHOM MHIYKUMHU, 3aKOH
MIPSIMOJTMHEHTHOTO PACTIPOCTPAHEHHS CBETA, 3aKOHBI OTPAKEHUSI CBETA,
3aKOHBl ~ TNPEJIOMJIEHUSI  CBETa, YypaBHEHHWE  OWHINTEHHAa  JiA
dboToddderra, 3aKOH COXpAHEHHUS DHEPrUU, 3aKOH COXPaHCHUS
HWMITYJIbCAa, 3aKOH COXPAaHEHUs SJIEKTPUUECKOTO 3apsijia, 3aKOH
COXpaHEHHSI  MacCcoBOrO  4YHWCla, TOCTylatel  bopa, 3akoH
paaMOaKTUBHOIO pacrnaja; IMpd H3TOM pa3linuaTth CIOBECHYIO
(hOopMYyJIHPOBKY 3aKOHA, €r0 MATEMAaTHUYECKOE BBHIPAKEHUE U YCIOBUS
(rpaHuIlbl, 00J1aCTH) TPUMEHUMOCTH

OmnpenensiTb HampaBlIeHWE BEKTOpa WHAYKIMM MAarHUTHOTO TIOJS
MIPOBOJIHUKA C TOKOM, CUJTBI AMTiepa u cuiibl JIopeHia

Ctpouth ¥ ONHUCHIBATH M300pa)KEHUE, CO3/1aBA€MOE  IIJIOCKUM
3€pKaJiOM, TOHKOW JIMH301

BBIMOTHATE SKCIIEPUMEHTHI 110 UCCIIEA0BAaHNIO (GPU3NUECKUX SBICHUH U
MIPOIIECCOB C MCIOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHHIA; TIPH
3ToM (opmynupoBaTh MpobiieMy (3ahady) W THUIOTE3y Yy4eOHOro
IKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  IPEIJIOKEHHOTO
000py/10BaHUSs, TPOBOAMUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

OcymiecTBisATh NpsMblE M KOCBEHHbIE H3MEPEHUs (PU3NUECKUX
BEJIMYHUH, MPH ATOM BBIOMPATh ONTUMAIBHBIA CIIOCOO0 HM3MEpPEHHS U
UCIIOJIb30BaTh U3BECTHBIE METO/IBI OLIEHKH ITOTPEIIHOCTEN N3MEPEHUN

HccnenoBath 3aBUCUMOCTH (PU3UYECKUX BEIUYHMH C HCIIOJIb30BAHHEM
NpAMBIX ~HM3MEPEHUH; TMpPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY,
¢bukcupoBaTh pe3yJbTaThl IOJIYYEHHOH 3aBUCHUMOCTH (PU3UUYECKHUX
BEITMYMH B BHJIE TaOJIHIl ¥ TpadUKOB, IeJaTh BBIBOJIBI IO pe3yIbTaTaM
HCCIeq0BaHUs

CoOmromateh TpaBWiia  0€30MaCHOTO TpyJda TMPU TMPOBEACHUHU
UCCIeOBaHUNH B paMKax ydeOHOTO DJKCIEepHMeHTa, Yy4yeOHo-
HCCE0BATENbCKOM U MPOEKTHOU AEATEIBHOCTH C MCIOJIb30BAHUEM
M3MEPHUTENBHBIX YCTPONCTB U 1a00PATOPHOTO 000pyAOBaHUS

Pematp pacuérHble 3aauu ¢ SBHO 3aJaHHOW (DU3HUECKON MOJENbIO,
WCTIONB3Ysl (PU3MUECKUE 3aKOHBI W TPHUHIIUIBI, Ha OCHOBE aHaln3a
yCIIOBUSL  3a/ladydl  BbIOMpaTh  (DU3MUECKYI0 MOJENb, BBIICIATH
¢uznyeckre BeNUYUHBI U (HOPMYIIbI, HEOOXOIUMBIE ISl €€ pelIeHMUs,
MPOBOJIUTH PAcU€Thl U OLIEHUBATHh PEATbHOCTH MOJIYUYEHHOI'O 3HAYEHUS



11.14

11.15

11.16

11.17

11.18

11.19

(u3HUYECKON BEITMINHBI

Pemate  kadecTBeHHBIE  3a/auu: BBICTPAWBaTh  JIOTHYECKHU
HEMPOTUBOPEUHUBYIO LIETIOUKY PACCYKIEHUIN C OMOpON Ha M3yYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH M (PH3UYECKHE SBICHUS

Hcnonp3oBaTh MNpHU  pelICHHMH YYE€OHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJIOTMHU [UIsl TOUCKA, CTPYKTYpUPOBAHMS,
MHTEpHpETallud M MPEACTaBICHUS y4eOHOM W Hay4HO-IOIMYJISIPHOMN
nH(pOpMaIMY, MOJYYEHHON U3 Pa3IUYHbIX MCTOYHHMKOB; KPUTHUECKU
aHAJTM3UPOBATh MOTyYaeMylo HHPOpMAITUIO

OOBSICHATh MPUHIUIBI ACHCTBHUS MaIIWH, MPHOOPOB M TEXHUYECKHX
YCTPOWCTB; pa3nyaTh YCIOBUS WX O€30MacCHOTO HCIOIh30BaHUS B
HOBCEIHEBHOU KN3HU

[IpuBoANTE TpUMEpHI BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKHU, B OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIETO
MHpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUI

Hcnons30BaTh TEOpETHYECKUE 3HAHUSA 1O (U3UKE B TMOBCEIHEBHOU
KU3HU JUTsl o0ecTieueHrst 0€30MacHOCTH TP 00paIleHruH ¢ MPUOOpaMu
U TEXHUYECKHMMHU YCTPOWMCTBAMH, JJIsI COXPAHEHUS 3I0POBbS U
COOJIIO/ICHHSI HOPM DKOJIOTUYECKOTO TIOBE/ICHHSI B OKPYXKAIOIIEH cpejie

PaGortats B rpymnme ¢ BBIIOJHEHHWEM pPa3IMYHBIX COLMAIBHBIX pOJIEH,
IUTAaHUPOBaTh ~ pabOTy  TpPyHNbl,  PalMOHAIBHO  pacHpeaessTh
0053aHHOCTM M IUIAHUPOBATh JESATEIBHOCTh B  HECTAHAAPTHBIX
CUTyallUsiX, aJ€KBATHO OLIEHWBATh BKJIAQJ KaXJOr0 U3 YYaCTHUKOB
TPYIIIBI B PELICHUE paccMaTpUBaeMOi PpoOIeMBbI



INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon Kox npoBepsiemoro

pasnena IeMeHTA IIpoBepsiemble 3JIeMEHTHI COleP:KAHUS

OU3NKA 1 METObI HAYYHOI'O [IO3HAHN A

®uzuka — Hayka o npupoae. Hayunbie
11 METOBI MTO3HAHUS OKpYXKarolero Mupa. Poib

JKCIIEpUMEHTa M TEOpUM B  Tpoliecce

MO3HAHUS TPUPO/IbI. DKCIIEPUMEHT B (prsuke

MonenupoBanue (GU3MYECKUX SBICHUA |
1 nponeccoB. Hayunsie runoressl. Ousznueckue
3aKOHBl U TEOpUHU. ['paHUIIBI MPUMEHHUMOCTH
(bU3UIECKUX 3aKOHOB. [TpuHIHT
cooTBeTcTBUs. Ponp m Mecto ¢Qusuku B
hopmMupoBaHUHI COBPEMEHHOM Hay4YyHOH
KapTHUHBI MHpa, B MPaKTUYECKON
NEeITEIbHOCTH JIIOIEN

2 MEXAHHUKA

##HPart#KMTHEMATUKA

Mexaundeckoe asrxenre. OTHOCUTEIBLHOCTD
211 MeXxaHuuyeckoro nBrmxenusa. Cucrema orcyéra.
Tpaexkropust

1.2

[Tepemerienue, cKOpocTh (CPedHssl CKOPOCTb,
MTHOBEHHas  CKOpPOCTb) M YCKOpPECHHE
2.1.2 MaTEpUAJIbHOW TOUYKH, MX IPOEKIUH Ha OCH
CHCTEMBI KOODPIMHAT. Cnoxxenue
MIEPEMELICHUN U CIIOKEHUE CKOPOCTEN

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
MPSAMOJIMHEITHOE JBH>KCHUE. I'padpuxu
2.1.3 3aBUCHUMOCTH KOOpJMHAT, CKOpPOCTH,
YCKOpPEHUS, My TH u nepeMereHus
MaTepHUaTbHOU TOUYKH OT BpEMEHU

2.1
214 CBobOogHOE TazieHne. Y CKOpeHrue CBOOOHOTO

majeHust

KpuBonuueliHoe nBwxeHune. PaBHOMepHOe
IBUKEHME  MaTepUaJbHOM  TOYKM IO
2.15 OKPY’KHOCTH. YTJIOBas CKOpPOCTb, JMHEHHas
CKOpOCTb. [Tepuon u 4acToTa.
IleHTpOoCcTpeMUTENBHOE YCKOPEHHE

Texanueckue YCTpOWCTBA: CIIUJIOMETP,
2.1.6 IBUKCHHE CHApSAIOB, IIEMHBIE U pPEMEHHBIE

neperadn

[TpakTnaeckue paboTHI. N3mepenue
217 MT'HOBEHHOI CKOPOCTH. I/ICCJEeI(OBaHI/Ie

COOTHOIICHUS MEX]Ty MyTSIMH, IPOUIECHHBIMU

TEJIOM  3a  TIOCJIeIOBaTeIbHbIC  paBHBIC



2.2

2.3

2.2.1

2.2.2

2.2.3

2.2.4
2.2.5

2.2.6

2.2.7

2.2.8

2.2.9

2.2.10

MIPOMEXKYTKH BPEMEHH TIPU PABHOYCKOPEHHOM
JNBWKEHUU C HA4YaJbHOM CKOPOCTBIO, PaBHOU
HyI10. 3ydeHue NBUKEHHUS LIapuKa B BA3KOU
KUAKOCTH.  V3ydyeHwe  JBWKEHHUsA  Telna,
OpOIIIEHHOTO TOPU30HTATBHO

#iHPari## IUHAMUKA

[TpunIIMn OTHOCHUTEJIBHOCTH I'anunes.
[TepBriii 3akoH HeroToHa. WMHepuuanbHbie
CHUCTEMBI OTCUETA

Macca tena. Cuna. IlpuHnun cynepno3unuu
CHII

Bropoii 3akoH HproToHa ns MarepuanbHOU
TOYKM B HWHEPLMAIBHOW CHUCTEME OTCUETA
(UCO). Tperuit 3akon HprloTona s
MaTEpHaJIbHBIX TOYEK

3aKOH BCEMHUpPHOro TAroTeHus. Cuma TaxKecTH.
IlepBas kocmudeckast CKOpocTb. Bec Tema

Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHus
CKOJIbKEHUSI M CHJla  TPEHUS  IOKOS.
Koadduiment tpenus. Cuiia cOnpoOTUBICHUS
IIPU JIBMKEHUH TeJa B )KUIKOCTU WM ra3e

[MocTynarenbHOe W BpaIlaTebHOE JBIKCHUE
abCoIIOTHO TBEPOTO Tea

MOMEHT CHUJIBI OTHOCUTEIIBHO OCH BpAILLEHUS.
[Inedo cunbl. YcimoBus paBHOBECUs TBEPAOIO
tena B UCO

Texuudeckue YCTpOﬁCTBaZ IIOAIUINITHHUKH,
ABUKCHUC NCKYCCTBCHHLIX CITYTHHUKOB

[Ipaktuueckue padoTel. 3yueHue nBUKEHUS
Opycka 10 HaKJIOHHON TUIOCKOCTH TOJ
JNEHUCTBHEM HECKOJbKUX cuil. MccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOLIUX
B nehopMUpyeMOl TpYy)XKHHE W PE3WHOBOM
oOpa3ie, OT BEIMYMHBI UX JAeopmariuu.
HccenenoBanue yciioBui paBHOBECHS TBEPAOTO
TeJa, UMEIOIEro OCh BpalleHUs

##HPar###3AKOHBI COXPAHEHNM A B MEXAHUKE

2.3.1

2.3.2

2.3.3
2.34

2.3.5

Nmnynbc maTepuasbHOM TOYKH, CHUCTEMBI
MaTCpHUaJIbHBIX TOYCK. I/IMHy.]IBC CHUJIbI H
M3MEHEHHE UMITYyJIbCca Tela

3akoH coxpaHeHus wumnyiasca B HCO.
PeakTuBHOE ABUXKEHUE

Pabora cuibl
MoIHOCTD CHJIBI

Kunernueckas sHeprus MarepuaibHON TOUKH.
Teopema 0 KHNHETHYECKOW dSHEPIUU



2.3.6

2.3.7

2.3.8
2.3.9

2.3.10

[TorenumansHass sHeprud. [loTeHuManbHas
SHEprus YIpyTo nedhopMUpOBaHHOM
npyxuHbl. [loTeHIManpHass »HeEprus Tena
BOJIM3H MMOBEPXHOCTH 3EMITH

[loTeHnManbHBle U HENOTECHLUAIbHBIE CHIIBL.
CBs3b pabOThl HEMOTCHUHUAIBHBIX CHII C
U3MEHEHHUEM MEXAHUYECKON SHEPrUuu
CUCTEMBI Tell. 3aKoH COXpaHEHHUs
MEXaHUYECKOU SHEPTUU

Ynpyrue u Heynpyrue CTOIKHOBEHHUS
TexHuueckne yCTpOWCTBA: IBHUKEHUE PAKET,
BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET
[Tpaktuyeckne paboTel. M3yueHue cBsI3U
CKOpPOCTEM Tel IpU HEyIpyrom yjape.
HccnenoBanne cBsizu  pabOThl  CWIIBI  C
M3MEHEHUEM MEXaHUYECKON DHEPTUHU Tesa

3 MOJIEKVYJISAPHAS ®U3NKA 1 TEPMOAMHAMUKA
#H#Par###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKON TEOPUU

3.11

3.1.2

3.13

3.1.4

3.15
3.1

3.1.6

3.1.7

3.1.8

3.1.9

3.1.10

3.2

OcHOBHBIE HOJIOKEHHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOpHUH. BpoyHoBckoe
nswkenue. uddysusa. Xapakrep IBUKESHUS U
B3aMMOJICHCTBHS YAaCTHUI] BELIECTBA

Mogenu CTpoeHMsI Ta30B, XKUIKOCTEH U
TBEPABIX Tel ©W  OOBSCHEHHWE  CBOMCTB
BEILECTBA HA OCHOBE DTUX MOJIENIEN

Macca w™onekysn. KonudecTtBo BemiecTsa.
[TocTostHHas ABoraapo

TemnoBoe paBHOBecue. Temmeparypa u €€
n3mepenue. [llkana remneparyp Llenscus

Mopnens  upeanpHOoro  raza.  OcHOBHOE
ypaBHEHHE MOJIEKYJIIPHO-KMHETUYECKOM
TEOPHUH UCATHHOTO Ta3a

AbGcomoTHas TeMneparypa Kak Mepa cpenHen
KMHETUYECKOW DHEPIUU TEIUIOBOTO JBUKCHHUS
yactul rasa. [lIkama remneparyp KenbsBuna

VYpaBuenne Kianelipona — Menneneesa.
3akon [lampToHa

["azoBbIe 3akoHBI. M30mpo1iecchl B Ua€aIbHOM
ra3¢ C IMOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA.
n30TepMa, U30Xo0pa, n300apa

Texnuueckue YCTpOWCTBA: TEPMOMETD,
6apomeTp

[TpakTuueckue paboTel. M3mepeHue Macchl
BO3/JyXa B KJIacCHOM KomHare. McciaegoBanue
3aBHCHUMOCTH MEX]Iy TapaMeTpaMH COCTOSTHHS
pa3peKeHHOT0 Tra3a

OCHOBbI TEPMOJAMHAMUKN



3.3

321

3.2.2

3.2.3

3.24

3.25

3.2.6

3.2.7

3.2.8

TepmonnHamuueckass cucrema. BHyTpeHHsA
SHEPIUs TEPMOJAMHAMHUYECKOM CHCTEMBI U
CcocoObl €€ NU3MEHEHUS

KonngectBo Temnotel u padora. BHyTpeHHss
SHEPIUs OJHOATOMHOIO UEaIbHOIO ra3a

Bunel Temmonepenauu: TEMIONPOBOJHOCT,
KOHBEKLHs, U3lydeHue. TeruoéMKocTh Tena.
VneapHasg TEIIOEMKOCTH BeEIIeCcTBa. Pacuér
KOJIMYECTBA TEIUIOTHI MPHU TEIJIoNepeiaye

IlepBblit 3aK0H TepmoauHaMuKu. [IpuMeHnenue
IIEPBOTO 3aKOHa TEPMOJIMHAMUKH K
u3onpoueccam. I'padpuueckas HHTEpIIpeTaLus
paboTHI Ta3a

Tennosele Mammebl. [IpuHOKNBL  OEHCTBHA
TeruIoBbIX MamuH. [IpeoOpa3zoBaHus >Hepruu
B TemwioBbix MammHax. KoapdunueHt
nonesHoro  geiictBus  (mamee —  KIIM)
termioBoit mamuHebl. [{ukn Kapuo u ero KIT/]

Bropoit 3aKOH TEPMOJAVHAMUKH.
HeoOparumocTh  mporieccoB B IPHPOJIE.
Tennoskle JIBUTATCIIH. DKOJIOTTYECKHE
pOOJIEMBI TETTIOHEPTETUKH

TexHuyeckue YCTpOWCTBA: JIBUTaTEIb
BHYTPEHHETO CTOpaHwsI, OBITOBOI

XOJOOUJIbHUK, KOHIUITUOHED

[TpakTrueckue padboTel. I3Mepenue yaenpHOM
TEIIOEMKOCTH

###Par##AT'PEI’ATHBIE COCTOSAHMA BEHIECBA. ®A30BBIE

331

3.3.2

3.3.3

3.34
3.35

3.3.6

3.3.7

I[NEPEXO/IbI
[TapooGpazoBanue u koHaeHcauus. Vcnapenue
u KHUIICHHUE. VnenbHas TEIioTa

napooOpazoBaHusl. 3aBUCUMOCTb TEMIIEPATYPHI
KUTICHUS OT JaBJICHUS

AOCOmOTHasT M OTHOCUTENbHas BJIAKHOCTh
BO3ayxa. HacelleHHslil nap

Teépnoe TEJIO. Kpucrannmueckue "
amopdHble Tena. AHU3OTPONHS  CBOWCTB
KpHUCTaJIJIOB. )KI/II[KI/IC KpucTalJibl.

CoBpeMeHHbIE MaTepUaIb

[InaBnenve W KpucTa/uM3auus. Y JelbHas
teruioTa tiasieHus. CyOnumanus

YpaBHEHHE TEIUIOBOTO OanaHca

TexHuueckue yCTpOMCTBA: TUTPOMETP U
MICUXPOMETP,  KAJIOPUMETP,  TEXHOJIOTUH
MOJIyYeHHsI COBPEMEHHBIX MaTepUaJIOB, B TOM
qrciie HAHOMATEepHAIIOB, U HAHOTEXHOJIOTHU
[IpakTrueckue paboTHL. N3mepenune
BJIKHOCTH BO3yXa



4.1

4.2

411

4.1.2

413
41.4

4.1.5

4.1.6

4.1.7

4.1.8

4.1.9

4.1.10

OJIEKTPOAMMTHAMUKA
###HPar#t## OJIEKTPOCTATUKA

Onekrpuzanus Ten. JNeKTpudeckui 3apsia. sa
BUJIA AIEKTPHUECKUX 3aps/I0B

[IpoBoHMKH, JUDJIEKTPUKA 51
IIOJIYIIPOBOJAHUKHU

3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
Bsaumonericteue 3apsn0B. 3akoH Kynona

ONeKTpUUYECKOE oJe. Hanpspoxk€HHOCTD
3IEKTPUYECKOIO TIOJIAL. [TpuHIHN
cynepno3uuyu.  JIMHMM — HanpsKEHHOCTH
JIIEKTPUYECKOTO IOJIA

PaGora cumm  37IEKTPOCTATUYECKOTO  TOJS.
ITorenmuain. Pa3HocTh IOTEHITHAIOB

HpOBOI[HI/IKI/I U AOUBJICKTPUKKU B MOCTOAHHOM
SJICKTPUYCCKOM IIOJIC. I[I/IZ-)J'ICKTpI/I‘-ICCKaH
IMPOHUITACMOCThb

DIIEKTPOEMKOCTb. Konpaencarop.
ONEeKTPOEMKOCTh IUIOCKOTO  KOHJEHCAaTopa.
OHeprus 3apsyKEHHOT0 KOHJIEHCATOpa

TexHuyeckue  ycTpoWCTBa:  3JIEKTPOCKOI,
NIEKTPOMETpP, DJIEKTPOCTATUYECKash 3alluTa,
3a3eMJIEHUE AJIEKTPONPUOOPOB, KOHJEHCATOD,
KCEPOKC, CTPYWHBIN IPUHTED

[IpakTrueckue paboTHI. N3zmepenne
ANEKTPOEMKOCTH KOHAEHCATOPa

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUYECKUM TOK. TOKU B

421

4.2.2
4.2.3

4.2.4

4.2.5
4.2.6

4.2.7

4.2.8

PA3JIMYHBIX CPEJJAX

VcenoBus CYyIIIECTBOBaHUS [IOCTOSIHHOT'O
ANEKTpUUECcKOro Toka. Mcrounuku Toka. Cuna
ToKa. [ToCTOSTHHEIN TOK

Hanpsioxenue. 3akon OMa 1151 ydacTka [enu

DNEeKTpUYECKOE CONPOTUBJICHUE. Y IeJIbHOE
CONPOTHUBIICHUE BEILIECTBA
[TocnenoBarensHOE, napasuieNnbHoe,
CMEIIaHHOE COETMHEHUE MTPOBOTHUKOB
PaGora anekTpudeckoro Toka. 3akoH J[xoyis
— Jlenma

MoIHOCTD 3IEKTPUYECKOTO TOKA
anekTponaBrkymas cuna (mamee — DJC) wu
BHYTpPEHHEE CONPOTUBIICHUE MCTOYHUKA TOKAa.

3akon Oma s TOMHOW  (3aMKHYTOW)
aneKkTpudeckoit enu. KopoTkoe 3amMplkaHue

3J'ICKTpOHHa${ MpoBOANMOCTD TBép)IBIX
MCETAJIJIOB. 3aBUCHMOCTD COIIPOTUBJICHU A
METAJlJIOB oT TCMIICPATYPhL.

CBepXIpoBOIMMOCTh



11 KJIACC

Kon
pasaena

4

4.3

4.2.9

4.2.10

4211

4.2.12

4.2.13

4.2.14

Koanposepsiemoro

3JIEMEHTA

OnexTpuueckuid TOK B Bakyyme. CBolicTBa
3JIEKTPOHHBIX ITyYKOB

[TonynpoBonnuku. CoOCTBEHHAs M IPUMECHAs
IIPOBOAMMOCTD TOJYNPOBOJHUKOB. CBoiicTBa
p-n nepexoaa. [TonynpoBoJHUKOBbIE TPUOOPHI

OJIEKTPUYECKU  TOK B DJIEKTPOJIUTAX.

DNEeKTpoNIUTUYECKast JUCCOLALUS.
DIIEKTPOJIN3
DIIEKTPUYECKHI TOK B rasax.

CaMocCTOSITEIbHBIE U HECAMOCTOSITENIbHBIN
pas3psa. PaznuyHble TUNBI CaMOCTOSTEIBHOTO
paspsaa. Monnus. [1nazma

TexHuueckue  yCTpOWCTBA: aMIepMerp,
BOJITMETP, peocTaT, MCTOYHHUKH  TOKa,
ANIEKTPOHArpEBATENIbHBIE npudopBl,
ANIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COIIPOTHBIICHUS, BaKyyMHBIH JMOJ,
TEPMHUCTOPBI u ($hoTOpE3UCTOPHI,
MOJTYTIPOBOIHUKOBBIN 1MOJ1, TaIbBAHUKA

[IpakTrueckue paboTHI. N3ydenue
CMEIIIaHHOTO COEMHEHMSI PE3UCTOPOB.
M3mepenne DJIC HCTOUYHMKA TOKa M €ro
BHYTpPEHHEro comnpoTuBieHus. Habmonenue
ANEKTPOIHU3a

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

SJIEKTPOAMHAMUKA

#H#HPart##MATHUTHOE I1OJIE. DJIEKTPOMATHUTHAA MHAYKINA

43.1

4.3.2

4.3.3

4.3.4

4.3.5

ITocTtosHHble Mar"uThl. B3aumoneiicTBHe
IIOCTOAHHBIX MAIrHUTOB

MarnutHoe mosie. Bekrop MarHuTHOU
nHAyKOud.  [lpuHnun — cyneprnosunu.
Jluaun wmarnuTHOM wmHAykuuu. Kapruna
JIMHAM  MAarHuTHOW  MHAYKUHUH  MOJIA
IIOCTOSIHHBIX MarHUTOB

MarsnuTHOoe 1OJiIe NPOBOAHMKA C TOKOM.
KapTuna nuHMI OIS JUIMHHOTO MOPSIMOTO
MIPOBOJIHUKA M 3aMKHYTOI'O KOJIBLEBOIO
MPOBOJIHUKA, KATYIIKH C TOKOM. OTBIT
Opcrena. BzaumopeiicTBue npoBOIHUKOB €
TOKOM

Cuna AMriepa, e€ MOJ1yJIb ¥ HAPaBJICHHUE

Cuna JlopeHua, €€ MOyJIb U HAaNpPaBIICHUE.
JIBrokeHue  3apspKEHHOM — YacTUIbl B
OJTHOPOJHOM MAarHuTHOM Tmone. PabGota



5.1

4.3.6
4.3.7

4.3.8

4.3.9

4.3.10
4311

4.3.12
4.3.13

4.3.14

4.3.15

cuiel JIopeHna
SIBiIEHME DIIEKTPOMArHUTHOW HHAYKIUH
[ToTok BeKTOpa MAarHUTHOM MHIYKLIMU

SJ1C uHaYKIMU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykunn Papanest

BuxpeBoe »snektpuueckoe mose. IJ[C
UHAYKIUH B TPOBOJHUKE, JBHXKYILIEMCS
MOCTYNAaTEIbHO B OJJHOPOJTHOM MarHMTHOM
oJie

IIpaBuio Jlenna

WHayKTUBHOCTD. SIBIEHHE CaMOMHAYKIIHH.
S/1C camouHIyKIIMU

OHepruss MarHUTHOIO TMOJISI KaTyIIKH C
TOKOM

DNEKTPOMAarHUTHOE TI0JIe

TexHudeckne  yCTpOWCTBA:  MOCTOSTHHBIE
MarHurThl, JJIEKTPOMArHUTBI,
JIIEKTPOJIBUTATEIb, YCKOPHUTEIHN
JIEMEHTAPHBIX YaCTULl, UHAYKLUOHHAS [1€Yb

IIpaxkTrueckue paloThI. N3yuenue
MAarHuTHOTO TMIOJS KaTyIIKM C TOKOM.
HccnenoBanue  OeHCTBHS  ITOCTOSHHOIO
MarHuTa Ha pamKy ¢ TokoMm. MccrnenoBanue
SIBJICHUS DJIEKTPOMAarHUTHOW MHIYKIIUH

KOJIEBAHUMA 1 BOJIHBI

#HHPart#H#MEXAHNYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

5.1.2

5.1.3

5.14

5.15

5.16

KonebarensHas  cucrema. CBoOOIHBIE
KosieOanus. [apMOHHMYECKHE KOJeOaHwMs.
[lepuon, wyacrtota, amiumatyga # - (asa
KoJIeOaHni

[IpyxvHHBI MasTHUK. MaTeMaTuyeckuii
MAasiTHUK
YpaBHEHHE TapMOHHUYECKHX KOJCOaHMI.

Kunemartuueckoe 51 IMHAMHYECKOE
OITMCaHUE KOJIEOATEILHOTO ABHKEHUS

[IpeBpamenue SHEPIUU pu
TapMOHHYECKUX  KOJeOaHUsX. CBs3b
aMIUTUTY B Koyie0aHuit HCXOAHOMN

BEJIMYMHBI C aMIUIMTyJaMHU KojeOaHuil eé
CKOPOCTH U YCKOPEHUs

Konebarenpublii  koHTyp.  CBOOOIHBIC
3JIEKTPOMAarHUTHbIE KoJieOaHus B
uAcealbHOM  KojeOaTelbHOM  KOHTYpE.
AHanorusi MeXJIy MEXaHHYEeCKUMH U
AJIEKTPOMAar HUTHBIMH KOJICOAHUSIMHU.
®opmyna TomcoHna

3akoH COXpaHCHHA SHCPIruu B HACAJIBHOM



5.1.7

5.18

519

5.1.10

5.1.11

5.1.12

KoJ1e0aTeIbHOM KOHTYPE
BrIHyXIeHHBIE MEXaHHYECKUE KOJeOaHMs.

Pe3onanc. Pe3onancuasn KpHBasl.
BrinyxaeHHbie AJIEKTPOMATHUTHBIE
KOJIeOaHUs.

[lepemennbiii  TOK.  CHHYyCOUIATBHBIN
IIEPEMEHHBIN TOK.

MOIIHOCTh MIEPEMEHHOTO TOKa.
AMIUTMTYTHOE W AEHUCTBYIONIEE 3HAYEHUE
CHUJIbI TOKA U HaINPSKEHUS
Tpanchopmarop. [IpousBoactso, nepemaaya
U TIOTPEOJICHHE AJICKTPUUYECKON SHEPTHH.
DKOJIOTUUECKUE PUCKHU MPU MPOU3BOJICTBE
AIEKTPUYECKOMN JHEPIuu. Kynberypa
HCIIOJIb30BaHHUS 3JIEKTPOIHEPIUU B
MOBCEIHEBHOM KU3HH

Texnuueckue ycTpoiicTBa: ceiicmorpad,
ANEKTPUICCKHIA 3BOHOK, JMHUH
3IIEKTpOIIepeaay

[Ipaktuyeckne pabotel. HccnemoBanue
3aBUCUMOCTH NepuoJa MaJbIX KosieOaHuH
rpy3a Ha HUTH OT JUIMHBI HUTHU U MAacChbl
rpy3a. MccienoBanue nepeMeHHOro TOKa B
LENU U3 TOCJIEI0BAaTEIbHO COEINHEHHBIX
KOHJIEHCATOpa, KaTyIIKH U pe3UCTopa

#HHParHMEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

5.2.2

5.2.3

5.2 5.24

525

5.2.6

5.2.7

Mexanudeckue BOJIHBI, YCIIOBHS
pacnipoctpanenus. Ilepuon.  CkopocThb
pacnpocTpaHeHUs] W JJMHA  BOJIHBL
[Tonepeunble U TPOJOJILHBIE BOJIHBI

###Par### Untepdepenuus u audpaxius
MEXaHUYECKUX BOJIH

3Byk. CKOpOCTh 3ByKa. [ pOMKOCTH 3BYyKa.
Bricora Tona. TemOp 3ByKa

DNEeKTPOMarHUTHbIE  BOJHBL. Y CJIOBHS
M3IIy4eHHUS]  BJICKTPOMArHUTHBIX  BOJIH.
B3aumnas opuenranus BextopoB E, B u v
B 2JICKTPOMAarHUTHOW BOJTHE B BaKyyMe

CBoiicTBa  JIEKTPOMAarHWTHBIX  BOJIH:
OTpakeHHUe, NPEIOMJICHUE, MOJSIpU3aIys,
madpakius, wuHTepdepenuus. CropocTb
AIIEKTPOMATrHUTHBIX BOJIH

[Ikama AJIEKTPOMArHUTHBIX BOJTH.
[IpuMmeHeHHe >MEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

[TpuHIMITBI PagUOCBSI3U W TEJICBHICHUS.

Paguonoxanus. ONEeKTpOMarHuTHOE
3arpsiI3HEHUE OKPYXKAIOLIEH Cpeabl



5.3

5.2.8

5.3.1

5.3.2

5.3.3

5.34

5.35

5.3.6

5.3.7

5.3.8

5.3.9

5.3.10

5.3.11

5.3.12

TexHudeckue yCTpOMCTBA: MY3bIKaJIbHBIC
UHCTPYMEHTBHI, YJIBTpa3ByKOBas
JUArHOCTHKa B TEXHHUKE W MEIHIMHE,
pamap,  paIUONPUEMHHUK,  TEJIEBU30D,
aHteHHa, Tenepon, CBU-neup

###PariH#OIITUKA

[IpssMOnIMHEWHOE PACIPOCTPAHEHUE CBETa
B OJIHOpOJIHOM cpene. JIyd cBeTa
OtpaxxeHne cBeTa. 3aKOHBl OTpaXEHUs
ceta. [loctpoeHne M300paKeHHI B TJIOCKOM
3epKaie

Ipenomnenne cBera. 3aKkOHBI IPETOMIICHUS

CBETA. AOGCOTIOTHBIH MOKa3aTellb
MIPETIOMIICHUS
[Tonxoe BHYTpPEHHEE OTpaKEHHE.

[IpenenbHBIA Yroil MOTHOTO BHYTPEHHETO
OTpaXKEHUS

Hucnepcusi cBera. CHOXHBI  cOCTaB
oenoro cBera. L[BeT

Cobuparoniyie ¥ pacceuBarollie JUH3bI.
Tonkasa nuH3a. POKYCHOE DPACCTOSHUE H
onTHYecKass  CWiIa  TOHKOM  JIMH3BIL.
[Toctpoenne n3o00pakeHU B COOMPAIOIINX
U pacceuBapImMX JuH3ax. Dopmyna
TOHKOW JHH3BI. YBEJIWYEHHE, JaBacMoe
JIMH301

[Ipenensr npUMEHUMOCTH T€OMETPUYECKON
ONTHUKHU

Wutepdepenuss cBera.  KorepeHTHbIE
HCTOYHHUKH. YcaoBus HaOIIOAEHUS
MaKCHUMYMOB 51 MUHUMYMOB B
WHTEp(PEPEHITMOHHON KapTUHE OT JBYX
cUH(pa3HBIX KOTE€PEHTHBIX HCTOUHHUKOB

Hudpakmuss  cera.  JudpakunonHas
peméTka. YcinoBue HAOMIONEHUS TIJIABHBIX
MaKCHMYyMOB pu naJICHAN
MOHOXPOMATHYECKOTO cBeTa Ha
IU(PAKINOHHYIO PEIIETKY

[Monsipusanus cBera

TexHuyeckue yCTpONCTBAa: OYKH, JIyIa,
¢doroanmapar, NPOEKUMOHHBIA ammapar,

MHUKPOCKOII, TEJECKOTL, BOJIOKOHHAsI
OITHKA, TU(paKkInOHHAS pemérka,
TIOJIIPOU T

[IpakTnueckue paboTEHL. Nsmepenne

nokasarens npenomieHus. MccnenoBanue
CBOMCTB  W300pakeHWH B  JIMH3aX.
Habntonenue nucnepcun cBeta



7.1

7.2

BJIEMEHTAI CITELTUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

6.2

6.3

6.4

['panuubl TPUMEHUMOCTH  KIIACCUYECKOU
MEXaHUKH. [Toctynatel TEOpUHU
OTHOCHUTEIBbHOCTH: VHBApUaHTHOCTh
MOJyJIsi CKOPOCTM CBETa B BakKyyMe,
MIPUHIUIT OTHOCUTEIbHOCTH DUHIITEHHA

OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH.
3aMmelicHHe BPEMEHH U COKpalleHUE
JUTHHBI

DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIBI
CBsi3p Macchl C JHEpPrued W UMIYIHCOM
CBOOOJTHOM dYaCTHIIBI. DHEPrusi IMOKOs
CBOOOIHON YaCTHUIII

KBAHTOBAA ®U31UKA

##Par###JIEMEHTBI KBAHTOBOM OIITUKU

711

7.12

7.1.3

7.1.4
7.15

7.1.6

7.2.1

7.2.2

7.2.3

7.2.4

7.2.5

®otonsl. Popmyiia [1nanka cBsizu SHEPrUU
doroHa ¢ ero uacToTOW. OHeprus u
UMITYJIbC (POTOHA

OtkpeiTHe U ucciaeaoBanue Gotodrddekra.

Ompiter AT Cronerosa. 3aKOHEI
dhotorddexra
YpaBHeHue OUHIITENHA IS
dotorddexra. «Kpacnas TpaHUI»
dhoTorddexra

Hasnenue ceera. Onwitel [1.H. JIeGenera
XUMHUYECKOE AEHUCTBUE CBETA

TexHU4YecKknue yCTpOMCTBa: (OTORIEMEHT,
dboTomaTumk, COJIHEUHAas Oatapes,
CBETOAMO]

CTPOEHUE ATOMA

Monens atoma Tomcona. OnbITEI
Pezepdopaa mo ucciie1oBaHNuI0 CTPOSHUS
aroma. [ImanerapHas Moziens aroma

ITocTynatel bopa. N3nyyenune 51
NOIJIOIEHNE  (OTOHOB TIpU  IEpexoje
aTomMa C OJHOIO YpOBHSA DJHEPrUHM Ha
npyroi. Buasl ciektpoB. CHekTp ypoBHER
SHEPIrUH aToMa BOAOpOAA

Bomnnosrle cBoiicTBa vactull. BoiHBI e
Bpoiisns. KopmnyckynsipHO-BOJIHOBOM
nyanu3M. Judpakuus dIEKTPOHOB Ha
KpHCTaJIax

CroHTaHHOE W BBIHYXICHHOE HM3TyYCHHUE.
YcTpoiicTBO U IpUHLIKIT PaOOTHI Jiazepa
TexHUUeCKHEe YCTPOWCTBA: CHEKTPAJIbHBIN
aHanu3 (CMEKTPOCKOIT), Jia3ep, KBAHTOBBIN
KOMITBIOTEP



7.3

7.2.6

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

7.3.6

7.3.7

7.3.8

7.3.9

7.3.10

8.1

8.2

8.3
8.4
8.5

[Ipaktuyeckne  pabotel.  HalOmonenue
JIMHEWYaTOro CIEeKTpa

ATOMHOE A1PO

Meroapsl HAOMIONEHUS W  PETHCTPALUH
AJIEMEHTAPHBIX YaCTHII

OTkpbITHE  PAIUOAKTUBHOCTH.  OTMBITHI
Pesepdopna 1o ompeneneHHo cocraBa
panuoakTuBHOTO  m3nmydeHus. (CBoiicTBa
anbda-, 6eTa-, ramma-m3nydeHus. Biusaue
PaIMOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI

OTkpblTHE  TPOTOHAa WU HEUTpPOHA.
Hyxnonnass mozxens siapa I'eiizenOepra —
WBanenko. 3apan szapa. MaccoBoe uucio
anpa. M3oronsl

Anbda-pacna. DNEeKTPOHHBIN u
TO3UTPOHHBIN OeTa-pacrma. l'amma-
U3ITyYEHUeE. 3aKoH PaIMOAKTUBHOTO
pacmnana

OHepruss CBA3M HYKIOHOB B  spe.
Anepubie cuibl. JlepekT Macchl siapa
Anepuble peakuuu. JleleHWe M CHHTE3
anep

SAnepHbiit peaxrop. TepmosinepHbIit
cunre3. [IpoGieMbl UM  NEPCHEKTUBBI
SIEPHOM  DHEPreTUKH.  DKOJOTMYECKHUE
ACIEKTHI SIAEPHOU DHEPTETUKHU

OnemeHtapHble  4acTHlbl.  OTKpbITHE
II03UTPOHA. DyHIaMEHTAIbHBIE
B3aUMOJCUCTBUSA

TexHuueckue  yCTpoOWcCTBa:  JTO3UMETD,
kamepa BwuibcoHa, snepHBIl peakTop,
aToMHast 6oMba
ITpaktnyeckue pabotel. HccnenoBanue
TPEKOB 4acTHUI] (o TOTOBBIM
dotorpadusam)

OJIEMEHTBI ACTPOOU3NKU

Bun 3B&nmnoro nHeba. CosBesnmus, spKue
3Bé3IU>I, IIJTaHEThI, UX BUAUMOC IBMXXCHUC

Conneynas cwucrema. Ilmanersl 3eMHOI
TPYIIIbL. IInaHEeTHI-THTaHTHI u 170.9
CIYTHUKH, KapJIMKOBBIE IJIaHEThl. Maible
Tena CoJIHEYHOM CHCTEMBI

Comnane, dotochepa wu  armocdepa.
ConHeyHass aKTHBHOCTh

Ncrounuk sHeprun ConHua u 3BE311
3BE3MbI, WX OCHOBHBIC XaPAKTEPHUCTUKU:
Macca, CBETUMOCTb, PaJUyC, TEMIIepaTypa,



8.6

8.7

8.8

8.9

8.10

150:¢ B3aMMOCBSI3b. Hunarpamma
«CTIEKTPAJIBHBIA ~ KJJACC —  CBETHMOCTBY.
3BE3ApI  TJABHOM  HOCIICIOBATCIHLHOCTH.
3aBHCHMOCTh «Macca — CBETHUMOCTBY IJIA
3BE3/] TJIaBHO IOCICA0BATEILHOCTH

H##HPar###BHyTpEeHHEE  CTpOEHHE  3BE3.
CoBpeMeHHbBIC MIPEICTaBIICHHS 0
HpOI/ICXO)KZ[eHI/II/I " DBOJJIFOIINHU COJIHLIa 158
3BE31. DTanbl )KU3HU 3BE3]

Mineunbiii  Ilyte — Hama [anaktuka.
CnupanbHass  cTpykTypa [ amakTukwy,
pacmpenenenue 3BE3N, Ta3a U IBUIM.
[lonoxenne wu nawkenue ConHna B
lamaktuke. Ilmockas wu  cdepudeckas
MOJACUCTEMBI ['amakTuku

Tunel ranaktuk. PaguorajakTUku H
KBazaphbl. YUEpHBIE IBIPHI B SiApax rajlakTUK

Bcenennas.  Pacmupenune  BceneHHOM.
3akon Xa0O0ma. PasOeranne rajakTHK.
Bo3pact u pamuyc Bcenennoit, teopus
bosbmioro  B3peiBa. Mogens  «ropsuen
Bcenennoi». PenukroBoe usinyueHne

Macmrabnass  cTpykTypa  BceneHHOM.

Meraranaktuka. Hepeménusie mpoOieMbl
aCTPOHOMHUU



YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
NMPOLECCA

OBSA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI J1JI5S1 YYEHUKA

» Gusuka. 10 kmacc. Mskumes I.41., Byxosues b.b., Corckuit H.H.; mox penakiueit
[MapdentreBoii H.A. AkimonepHoe obuiectBo «M3aarensctBo «IIpocBemnienne»

» ®uzuka. 11 knace. Mskumes I'.41., byxoBues b.b., Hapyrun B.M.; nox penaknuei
[MapdentneBoii H.A. AkimonepHoe obmiectBo «M3aarensctBo «IIpocBemnienuer»

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA

A P®POBBLIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET






