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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma 1o ¢usuke 6a30BOro ypoBHS Ha YpOBHE CpeJHEero oouiero oOpa3oBaHuUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
oOpasoBarenbHOl Tmporpammbl, mpexactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanpHOl paboyeil mporpaMMbl BOCHHUTAHHMS W KOHICMIIUU MPEMoJaBaHUs y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTelbHBIX OpraHm3amusx Poccuiickoir ~ dDenepanuu,
peaTn3yoX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPAMMBI.

Copnepxanue nporpaMMbl 1Mo (pU3MKe HampaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
HAY4YHOH KapTUHBI Mupa oOyuaromuxcs 10—11 kmaccoB npu o0ydyenun ux (usnuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATENbHOCTHOrO noaxoaa. [lporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusM PI'OC COO K miIaHUpPYEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMEeTHbIM
pe3yibTataM OOY4YeHHs, a TAKKE YYUTHIBAET HEOOXOAMMOCTb peaTU3alMd MEXIIPEIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEJHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3ysbTaThl OCBOEHHUS Kypca (U3UKU: JIMYHOCTHBIE, METANpEeAMETHbIE, IpeaMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

® [UIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (GU3UKM Ha 0a30BOM YPOBHE, B TOM YHUCIIE

IPEMETHBIE PE3YJIbTAThl M0 T0/1aM 00YUYEHHUS;

e cojepxaHue yyeOHoro nmpeamera «Pu3nkay 1o rogam o0yueHus.

dusmka Kak Hayka o Haubosee 00X 3aKOHAX MPHUPO/Ibl, BHICTYMAs B KAUECTBE Y4eOHOIO
npeaMeTa B LIKOJIe, BHOCUT CYHIECTBEHHBIN BKJIaJ] B CUCTEMY 3HaHHI 00 OKpYyXarolleM MHpE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOLUIMi Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SIBJICHUH, N3y4aeMbIX
XUMHeH, Ouonoruei, gusnueckoir reorpadpueit u actpoHomueil. Mcnonab3oBaHHe W aKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe B3HEpPreTHKH, TPAaHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHMsS HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOMCTBaMU U Jipyrux. M3yueHue Gpu3nKu BHOCUT OCHOBHOM BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GoOpMUpOBaHUE YMEHUI
MPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPY BHIIOIHEHUHU UMHU YYEOHBIX UCCIIEI0BaHUI.

B ocHOBY Kypca ¢pu3nku st ypOBHS CpelHEro o0Iiero oopa3oBaHus MOJIOKEH PsII UIEH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEH KypcC SIBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3iesioB (M3MKH, BKIIOYAET KaK BOIPOCHI KIACCHUYECKOH, TaK U
COBPEMEHHOM (hU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuall Kypca (pu3nku 0ObeMHEH BOKPYT
¢uznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OpPMHUPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuszanus mpeanosiaraeT UCMoIb30BaHHE T'YMaHUTAPHOTO
noTeHIMansa GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpoOIeMamMH.

Hoes npuknaonou nanpasnennocmu. Kypc pusuku npenmnonaaraet 3HakOMCTBO C ITUPOKUM
KPYTOM TEXHUYECKHUX U TEXHOJOTUYECKUX IPUIIOKEHUN U3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoesn »skonocusayuu peaqu3yercsi MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEp)KaHUS,
HNOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyXIeHUS MPoOJIeM PallMOHAIBHOTO MPUPOIOTIONIB30BAHUS U
9KOJIOTHYECKOI 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (U3MKHA Ha yYpOBHE CpeaHEro oOmero oOpa3oBaHUS
ABISIIOTCS  pu3udeckue Teopud ((HOpMHUPOBAHHME NPEACTABICHUM O CTPYKTYpE IOCTPOCHHS
¢usuueckoil TeopuH, poiaM (YHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX



IPEACTAaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJIS ONUCAHMUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-IeSTeTbHOCTHBIN MOIX0/ B Kypce (DU3UKU peain3yercs MpexJie BCEro 3a cuér
OpraHu3aly SKCIIEPUMEHTAILHON JESATeIbHOCTH oOydaronuxcs. J{ins 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
nabopaTopHbIX paboOT, KOTOpbIE B MporpamMme Mo (uU3MKe OObETUHEHBI B OOIIMI CIIHCOK
YUEHHUYECKUX IPAaKTUYECKUX paboT. BblaeneHue B ykazaHHOM IE€pedyHE JIaOOpaTOpHBIX padoT,
IPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYLIECTBIISIETCS Y4YaCTHUKaMH 0O0pa30BaTENIbHOTO
npolecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHalleHUs KabuHeTa ¢usuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAJCHUE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIICIOBAaHUs 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAHOBKY ONBITOB IO IPOBEPKE
IPEJJIOKEHHBIX TUIIOTES.
Bosnbiioe BHUMaHue yAenseTcs peleHUI0 pacuéTHBIX U KadecTBEHHBIX 3aj1ad. Ilpu sTom
JUTS pacu€THBIX 33/1a4 MPUOPUTETOM SIBIISIFOTCS 33/1a4U C SIBHO 3aJJaHHON (PU3MYECKON MOJICNBIO,
HO3BOJISIOIINE NPUMEHSTh HM3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak W3 OJHOTO pasfelna
Kypca, Tak U UHTErpupys 3HaAHUS U3 pa3HbIX pa3/esoB. [l KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSICHEHUE MPOTeKaHWsl (U3NYECKUX SBICHMH M IPOLECCOB B
OKpYXKaroIIe >KU3HHU, TpeOyromue BbIOOpa (U3UYECKOW MOJEIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBum c¢ TpeboBanusimu  PI'OC COO Kk MarepuagbHO-TEXHHUUYECKOMY
obecrieyeHn0 y4yeOHOro mporecca 0a30BbI ypoBEeHb Kypca (M3MKM Ha YpPOBHE CpEIHEro
o0miero o0pa3oBaHMs JTOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOwHeTa (DM3MKH WK B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B xabunere
(Gu3HUKH T0JKHO OBITH HEOOXOMMOE J1a00paTOpHOE 0OOPYIOBAHKE JUISI BHIOJHEHUS YKa3aHHBIX
B IporpamMme 1O (HU3UKE YYEHHUYECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
obopyoBaHue.
JleMoHCTpalMoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHLHUIIOM
MUHUMAaJIbHOM OCTaTOYHOCTH M 00ecrevyrBaeT MOCTAaHOBKY MEPEUYUCIEHHBIX B MPOrpaMMe MO
¢u3uKe KIIOYEBBIX JEMOHCTPALMH JUIsl WCCIEIOBAaHUS HM3y4aeMbIX SBICHUH M IPOLECCOB,
OIMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.
JlaGopaTtopHoe 00OpYyZOBaHUE AJS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M 00€CIeYMBaeTCsl B pacyére OJHOTO KOMIUIEKTAa Ha ABYX
oOyuaromuxcs. TemaTndeckue KOMIUIEKThI J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TaKkKe
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOPATOPHIl.
OCHOBHBIMU LIEJIAMU U3Y4YeHUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:
e (QopmupoBaHHE HHTEpeca U CTPEMJICHHS OOy4arolmMXCsi K HAyyHOMY H3yUEHUIO
HPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

e Dpa3BUTHE TMPEJCTaBICHUH O HAyyHOM MeTOJe TO3HaHus U (HOpMHUpPOBaHHE
HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPYXKAIOIIUM SIBICHUSM;

e (QopmHupoBaHHE HAYYHOI'O MHUPOBO33PEHUS KaK pe3yjbTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e (QopmupoBaHue yMeHUN OOBACHATH SIBJCHUS C UCIOJb30BaHNEM (DU3MUECKUX 3HAHUN U
HAaYYHBIX J0Ka3aTEJIbCTB;

e (opMupoBaHHE MPEACTABICHUNA O PONIU (PU3UKHU JUISI PA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA.

JlocTikeHne STUX Lesell oOecreynBaeTcsl PElIeHHEM CIEAYIOMMX 33had B Ipolecce
n3y4deHus Kypca GU3MKUA Ha YPOBHE CPEAHETO 001Iero 00pa3oBaHus:



e [puOOpeTeHHe CHCTEMBbl 3HAHUH 00 OOMIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSIX, BKIIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PH3HUKY, SJIEKTPOAUHAMUKY, KBAHTOBYIO
(GUBHUKY B 3JIEMEHTHI aCTPO(DU3UKH;

e (QopmupoBaHHE YMEHHI MPUMEHITh TEOPETHUUYECKHE 3HAaHUSA s OOBSCHEHUS
¢u3nUecKux SBICHUH B MPHPOJNE M JUISl TNPHHATUS NPAKTUYECKUX pEIICHUH B
MOBCE/IHEBHOM JKU3HH;

® OCBOCHHE CIOCOOOB pEIICHHUS pa3IUYHbIX 3a7a4 C SBHO 3aJaHHOW (U3UYECKOM
MOJIENIBIO, 3aJad, NOJpPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHue (hu3nyecKon
MO/JIEJIH, aJIeKBaTHOM YCIIOBUSAM 3a]1auH;

e noHuUMaHHe (U3NYECKUX OCHOB U MPHUHIUIIOB JEHCTBUS TEXHUUYECKUX YCTPOWUCTB H
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPENY;

® OBJIQJICHWE METOJAaMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M NPOBENEHUS (HU3MIECKHX
SKCIIEPUMEHTOB, aHaIW3a W  HMHTEpPOpeTanud  MHPOpMAIUH,  ONpEIeICHUS
JIOCTOBEPHOCTH MOJIYYEHHOI'O Pe3ysIbTaTa;

® CO3JaHHE YCIIOBUM JJISl Pa3BUTHUSI YMEHUM MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKOM
JESITEIIbHOCTH.

Ha wusyuenue ¢usuxu (0a30BBIi ypOBEHBb) Ha YpOBHE cpenHero oomero oOpa3oBaHUS
otBoauTcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kiracce — 68 yacoB (2
gyaca B HEJICIIO).

[Ipennaraemslii B mporpamme 1o (Gu3nke nepedeHsb J1adbopaTOPHBIX U MPAKTUYECKUX paboT
SIBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEIb JElTaeT BHIOOp MpOBEACHUS J1a0OpaTOpHBIX padoT u
OTIBITOB C YUETOM UHIUBUAYATbHBIX OCOOEHHOCTENH 00YUaIOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KUIACC

Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUSA OKpyXkaroumero mupa. Pomib
9KCHEPUMEHTA U TEOPUH B IIPOLECCE TIO3HAHUS NPUPOJIbL. DKCIIEPUMEHT B (pU3HKe.
MonenupoBanue (U3NYECKUX ABICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nueckue
3aKOHBI ¥ TeOpuH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHUSL.
Ponp m Mmecto ¢u3uku B (GOPMHPOBAHMM COBPEMEHHON HAay4yHOW KapTHUHBI MHpa, B
MPAKTUYECKOM JIESITETLHOCTH JIIOICH.
Jlemoncmpayuu
Amnaiorossle U IU(POBbIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHE. OTHOCHUTEIBHOCTh MEXAaHWYECKOro JBMkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHsisl CKOPOCTh, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKIHH Ha OCH CUCTEMBbl KoopauHAT. CliokeHue nepeMenieHuil u
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE NBIKEeHHE. ['paduku 3aBUCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILEHUS MaTEpPUAIbHON TOUKHA OT BPEMEHH.

CBoboaHoe majienue. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuHeliHOe OBM)KEHHE. JIBUJKEHHME MaTEpHAIbHOM TOYKH II0 OKPY)KHOCTH C
IIOCTOSIHHOM I10 MOZYJIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon m
yacToTta obpaienus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHuueckue ycTpoiicTBa U TPAKTUYECKOE TNPUMEHEHHUE: CIUIOMETp, JABM)KEHUE
CHapsJ10B, LIETIHBIE U PEMEHHBIE TIEpEayn.

Jlemoncmpayuu

Monenb cucteMsl OTCUETA, HIUTFOCTPALUS KUHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUS.

[TpeoOpa3zoBaHue ABMXKEHUN € UCIIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOro MO/ YTIIOM K TOPU30HTY ¥ TOPU30HTAIBHO.

N3mepenue yckopeHHs CBOOOIHOTO MaICHUS.

Hanpasnenue ckopocTu MpH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne HepaBHOMEPHOTO JIBM>KEHHMS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBaHue  COOTHOLIEHUS ~ MEXAY  MYTAMH, NPOMAEHHBIMM  TEJIOM  3a
MOCJIeI0BaTEIbHbBIE PaBHBIE TMPOMEXKYTKHM BpPEMEHU TNpU DPABHOYCKOPEHHOM JBUKEHHU C
HayaJbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yuenue ABUKEHUS MIApUKa B BA3KOW KUIKOCTH.

N3yueHne ABMKEHUS Tena, OPOIIEHHOTO0 FOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunuun otHocutensHOCTH [Manuies. I[lepsoiit 3akoH HeroToHa. MHepuManbHbIe CUCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unmu cwi. Btopoil 3akoH HberoToHa mis
MaTtepualibHOM TOUkHU. TpeTuit 3akoH Hpl0TOHA [1711 MaTepraibHBIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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



Tpenune. Buapl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nokos. Kosgoumuent tpenns. Cuna cONpoTUBICHUS
IIPY JBHKCHUM TeNA B )KUIAKOCTH WM rase.

[ToctynarenpHoO€E 1 BpallaTelbHOE ABM)KEHHUE A0COIIOTHO TBEPIOTO TENA.

MoOMEHT cuibl OTHOCUTENBHO Ocu BpameHus. llmedo cunbl. YcnoBus paBHOBecus
TBEPAOTO TEIIA.

TexHuueckue YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHWE: IOJIIMIIHUKY, IBUKCHHE
UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIINX TEll.

Bropoii 3akon HeroTona.

U3zmepenue cui.

CrnoxeHue cui.

3aBUCUMOCTb CUJIBl YIPYTOCTH OT Ae(opMariuu.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJICHUH.

CpaBHeHuE CUJI TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHMUS.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yueHue aBuKeHUs OpycKa 110 HaKJIOHHON IJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UHOBOM
oOpasiie, oT ux AepopMaIum.

HccenenoBanue ycaoBUi paBHOBECUS TBEPAOTO TeJIa, UMEIOLLETO OCh BPALCHUS.

Tema 3. 3akonvl coXpanenus 6 MexaHuke

HNmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHeHUs UMITylbca. PeakTuBHOE JBUKEHHE.

Pa6oTta cunbl. MOLTHOCTD CHJTBI.

Kunernyeckass sHepruss maTepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
JHEPIUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMUpoOBaHHON MPYKUHBIL.
[TorennuanbHas SHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMANIbHbIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
VU3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpoMCTBAa U INPAKTHUYECKOE NPUMEHEHME: BOJOMET, KOIEpP, IPYKUHHBIN
MIACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE nBUXKEHUE.

[Tepexon moTeHNIMAIbHON YHEPTUH B KHHETUUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

W3ydyeHre aOCOJIOTHO HEYNPYroro yiapa € IOMOIIBIO JABYX OJIMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3M pabOThl CUJIBI ¢ M3MEHEHHUEM MEXAaHMYECKOW SHEpruM Tejaa Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOIO JKI'yTa.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu
OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU M UX OINBITHOE 00OCHOBaHHE.
bpoynoBckoe nBmwxkenme. Quddys3umsa. Xapaktep IBWKEHHS | B3aUMOJCHCTBUS YaCTHIL
BelecTBa. MoJiend CTPOCHHUsI Ta30B, >KUAKOCTEH M TBEPIBIX Tel M OOBSCHEHHE CBOWCTB



BEIIIECTBA HAa OCHOBE 3THX Mojeneid. Macca u pasMepbl moiiekyn. KommdecTBo BemiecTsa.
[TocTostnnast ABorajipo.

TemnoBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mogenbp uneansHoro ra3za. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KUHETUYECKON TEOpUU
uaeanpHOro rasa. AOCONIOTHas TemImepaTypa Kak Mepa CpedHell KHHETHYeCKOH SHepruu
TEIUIOBOrO JBWKEHHMs 4actul ra3a. lllkama temneparyp KensBuHa. ['a30oBble 3aKOHBI.
VpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. [ padudeckoe MpeIcTaBiICHHE U30IPOIIECCOB: U30TEpMa,
u30Xxopa, nzobdapa.

TexHuveckue ycTpoicTBa U MpakTUYECKOE TPUMEHEHUE: TEPMOMETP, OapOMETD.

Jlemoncmpayuu

OnbITHI, JOKa3bIBAIONIME IUCKPETHOE CTPOCHHME BemiecTBa, Qororpaduud  MOJEKYI
OpPraHUYECKUX COEIUHEHUI.

OmnbiTe! 10 AU(PY3UH KUAKOCTEHN U Ta30B.

Monenb OpOYHOBCKOTO TBUKECHHUSL.

Mogens onbita LlTepHa.

OnbIThL, TOKa3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBHUS.

Mogenb, WIUTIOCTPUPYIOIIAs MPUPOTY IaBJIICHUS ra3a Ha CTEHKU COCY/Ia.

OnbIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

Omnpenenenne Macchl BO3JlyXa B KIACCHOW KOMHATe€ Ha OCHOBE M3MEpEeHUU 00BEMa
KOMHATBHI, IaBJICHHS U TEMIIEPaTyphl BO3/1yXa B HEH.

HccnenoBanune 3aBUCUMOCTH MEKY ITApaMeTpaMU COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonuHamuueckass cuctemMa. BHYTpeHHsIsI 3HEprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoObl e€ n3MeHeHus. KonumdecTBo TermnoTsl U pabota. BHyTpeHHssI SHEpTrusi 0THOATOMHOTO
UJeanbHOro ra3a. Bujpl Ternonepenayu: TEMIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHHE. Y IebHas
TEII0EMKOCTH BelecTBa. Komn4ecTBO TEIIOTHI MPHU TEIUIoNepeaaye.

[TonsTue 006 anuabatHoM mporecce. [lepBbiii 3akoH TepMoauHamuku. [IpuMmeHeHue
MEePBOTO 3aKOHA TEPMOAMHAMUKH K u3omporeccaM. [ padudeckas nnTepnperanus padboThI rasa.

Bropoii 3akon TepMmoauHamMuku. HeoOpaTuMocTs mpoiieccoB B IPUPOIE.

TemioBeie MamuHbL. [IpuHIUIIEL JEeHCTBUS TEeMI0BbIX MaluH. [IpeoOpa3zoBaHus 3HEPTUU B
TeruIoBbIX MamuHax. Koadduument nonesnoro aeiictBus teruioBoit MamuHbl. [{ukn Kapao u
ero Kod(hPUIMEHT MOJIE3HOTO NEUCTBHS. IKOJOTUIECKUE MPOOIEMBI TETUIODHEPTETHUKH.

TexHuuyeckue YCTpOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: JBUTaTellb BHYTPEHHETO
Cropanusi, OBITOBOM XOJOIUILHUK, KOHIUIIUOHED.

Jlemoncmpayuu

WN3meHenne BHYTpEHHEW SHEPTUU Teja TPU COBEPIICHUH pPabOTHI: BBUIET MPOOKH W3
OyTBUTKM TIOJ ACMCTBHEM C)KATOro BO3AyXa, HarpeBaHue >Qupa B JATYHHOH TpyOKe MyTEM
TpeHUsl (BUCOIEMOHCTPAIIHS).

V3meHeHne BHYTpEHHEH dHepruu (TeMrepaTypsl) Tela mpy Teruionepeaaye.

OnbIT 10 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATelNsi BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO JIBUTATETIS.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3mepenue yaenbHOU TeII0OEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanne wu KoHneHcanws. Mcmapenne u  kureHue. AOCOmOTHAasS U
OTHOCHUTEIIbHAs BIaKHOCTh BO3/yXa. HachblmeHHblil nmap. YaenbHas Teriora napooOpa3oBaHUs.
3aBUCUMOCTH TEMIIEPATyphbl KUTICHUS OT AaBJICHHUS.



Teépnoe Teno. Kpucrammuyeckue u amopdHbIe Teaa. AHU30TPOIHUS CBOMCTB KPUCTAIIIIOB.
Kunkue kpucraminsl. CoBpemMeHHble MaTepuaibl. [lnaBineHue u Kpucramumszauus. Y aelbHas
TeruioTa riasieHus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OaaHca.

TexHuuyeckue ycTpoHCTBa W MPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP M ICHXPOMETD,
KJIOPUMETP, TEXHOJOTUU TOJYYCHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HAaHOMAaTepHAaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenue npu moHW>KEHHOM JaBJICHUU.

CrniocoObl U3MepeHus BIKHOCTH.

HaGmonenue narpeBaHus U IUIaBJICHUS KPUCTAIUIMYECKOTO BEIIIECTBA.

JleMoHCTpanusi KpUCTAIIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

H3mepeHne OTHOCUTEIHHON BIaKHOCTH BO3/1yXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

OneKkTpu3anusi Tell. OJEKTpUYeCKUid 3apsana. JIBa Buaa >IEKTpUUYECKHX —3apsIOB.
[TpoBOAHMKY, TUANEKTPUKU U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

BzaumopeiictBue 3apsnoB. 3akoH Kynona. ToueuHslid  3neKTpUyecKUil  3aps.
Onekrpuueckoe nosie. Hanpsok€HHOCTh 3nekTpuueckoro mnosid. [lpuHmmn cynepro3uuuu
ANEKTPUUECKUX MoJiel. JINHNKM Hanps>KEHHOCTHU AJIEKTPUUECKOTO MOJIS.

Pabora cun oanexktpocratmdyeckoro modis. [loreHnman. Pa3HOCTP  MOTEHIMAIIOB.
[IpoBOIHUKY M AUBIIEKTPUKH B JIEKTPOCTATUYECKOM ToJie. JluanieKkTpruueckas IpOHHUIIAeMOCTb.

OnektpoéMkocTb. KonaeHcarop. DIeKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsHKEHHOT0 KOHJEHCATOPA.

TexHuueckue ycTpoilcTBa M MNPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOIl, 3JIEKTPOMETP,
ANIEKTPOCTATUYECKAs 3alIUTa, 3a3eMJIEHUE 3JIEKTPONPUOOPOB, KOHJEHCATOp, KOMHWPOBAIbHBIN
anmapar, CTpyHUHBIM IIPUHTED.

Llemoncmpayuu

VY CTpoiCTBO M MPUHIAII JEHCTBUS dJIEKTPOMETPA.

B3auMopeiicTBue Ha’IEeKTPU30BAHHBIX TEJL.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

ITpOoBOAHMKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DJIEKTpOCTAaTUUYECKAs 3alUTa.

JIMdIIeKTPUKHY B 2JIEKTPOCTaTUYECKOM ITOJIE.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCAaTopa OT IUIOIIAAU  IUJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

DJIEKTPUUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHHUS AJIEKTPUUYECKOr0 TOKA. MICTOYHUKHU TOKa.
Cuia Toka. [1oCcTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1sl ydacTKa Lenu.

DneKTpuueckoe COINIPOTHBIICHUE. VY nenbHoe COIIPOTHBIICHUE BELIECTBA.
[TocnenoBarenpHOE, MapauIeIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOIHUKOB.

Pabora snexrpuueckoro Toka. 3akoH Jxoyns—JIeHa. MOIIHOCTD 3JIEKTPHUYECKOTO TOKA.

DJIEKTPOABMKYIIASl CHJIa U BHYTPEHHEE COMPOTUBJIEHNE NCTOYHMKA TOKa. 3akoH OMa 1iist
MIOJTHOM (3aMKHYTOH) asieKTpruecKkoii 1enu. KopoTkoe 3aMbIKaHHeE.



DJIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTHUBIICHHS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TNPHUMECHAs MPOBOAMMOCTH IOJYIPOBOJIHUKOB.
CgoiicTBa p—Nn-niepexonaa. [1omynpoBoIHUKOBBIE TPHUOOPHI.

ONEeKTpUYEeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
Jucconanus. JIEeKTPOIIN3.

DnexTpuueckuil ToK B ra3zax. CaMOCTOSITENbHBIN U HECAMOCTOATEIbHBINA pa3psaa. MonHusL.
[1na3zma.

TexHuueckue yCTpoilcTBa M IPAKTUYECKOE NPUMEHEHHE: aMmIIepMETpP, BOJBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpBl, TEPMOMETP CONPOTHUBIICHUS, BaKyyMHBIH MO, TEPMHCTOPHI M (POTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HANPSHKEHUS.

3aBUCHUMOCTb CONPOTUBIIEHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUJIOLIAAU
MONIEPEYHOI0 CEYEHUSI U MaTepHaa.

CMelraHHOE COeIUHEHUE POBOTHUKOB.

[IpsiMmoe u3MepeHue 3ieKTpoABMKYLIeH cuiibl. KopoTkoe 3amMblkaHHE TajbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHET O COIIPOTUBIICHUSI.

3aBUCUMOCTh CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

OaHOCTOPOHHSIS MPOBOIUMOCTD TUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

W3ydeHne CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

W3mepeHue  JIEKTPOABMIKYIEH CHJIBI  HMCTOYHMKA TOKA M €r0  BHYTPEHHETO
COINPOTUBIICHUS.

HaGnronenue snextponusa.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHS B 10 kiacce oOCyIIECTBISE€TCS C y4ETOM
COJIep)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO TO3HAHMSL:
sBIIEHUE, Hay4YHBIA (akT, rumore3a, Qu3uyeckas BeJIMYMHA, 3aKOH, TEOpHs, HaOIOJeHHE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CUCTEMbl YpaBHEHHH, JHHeWHas QyHKOus, mapadona,
runep6osa, ux rpaduku U CBOWCTBA, TPUTOHOMETpUYECKUE (QYHKIIUU: CUHYC, KOCUHYC, TAHTEHC,
KOTaHT'€HC, OCHOBHOE TPHUIOHOMETPHUECKOE TOXKIECTBO, BEKTOPHl M HMX IPOEKIMH Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHHE B JKUBOM mpupoje, 1uddysus, 0cMOC, TEII000OMEH
’KUBBIX OPraHU3MOB (BU[bI TEIUIONEPEIadyH, TEIIOBOE PAaBHOBECHUE), AIEKTPUUECKUE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIECTBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, JKUAKOCTEH M Ta30B, JJIEKTPUUYECKHE
CBOMCTBA METAJUJIOB, 3JIEKTPOJIMTHYECKAs TUCCOLUALINS, TaJbBAHUKA.

TI'eoepaghus: BnaxxHOCTH BO31lyXa, BETPbI, OapoOMeTp, TEPMOMETP.

Texnonocus.: mpeobpazoBaHue IBUKEHUH C MCIIOJIB30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJIIUIHUKH, HCIOJb30BAaHUE 3aKOHA COXPAHEHUS HMMIyJbca B TEXHUKE (pakera,
BOAOMET W JpYTHWE), JBHUTaTelb BHYTPEHHEro CropaHus, IapoBas TypOWHa, OBITOBOM
XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU MOJYYSHHUS] COBPEMEHHBIX MaTepUalioB, B TOM YHUCIIE



HaHOMAaTEepHAJIOB, W  HAHOTEXHOJIOIWMH,  JJEKTpOCTaTHYeCKass  3allluTa,  3a3eMJICHUe
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEp, AJIEKTPOHArpeBaTelbHbIE MPHOOPHI,
3JIEKTPOOCBETUTEINIbHBIE IPUOOPBI, FaJIbBAaHHKA.

11 KUIIACC

Pa3zgea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA

[TocrositHHBIE MarHuThHL. B3auMopelcTBHE NOCTOSHHBIX MAarHuTOB. MarHuTHoe IIOJIE.
Bekrop marauTHOM MHAYKIMU. [IpyHIMI Cylieprio3uiuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHAyKIMK. KapThHa TMHUM MarHUTHON MHAYKLUU IOJIS IIOCTOSIHHBIX MArHUTOB.

MarautHoe 1nojie MpoBOAHMKA ¢ TOKOM. KapTuHa AMHMM MHIYKIUU MarHUTHOTO MOJIS
JUIMHHOTO IPSIMOIO NPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHHMKA, KAaTYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HaIIPABJICHUE.

Cwia Jlopenna, e€ MOAynb UM HampaBiieHue. JIBUKEHUE 3apsHKEHHOM 4YacTHIBI B
OJTHOPOJTHOM MarHUTHOM nojie. PaGora cuibl Jlopenua.

SIBneHne DIEKTPOMArHUTHOM MHAYKIMHM. [IOTOK BEKTOpa MarHUTHOW HHIYKLHH.
ONEeKTpOABMKYLIAs CUJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMAarHUTHON nHAyKunu Papanes.

BuxpeBoe anexkTpuyeckoe mosie. DIEKTPOABMKYILAS CHUJa HHIAYKUUU B IPOBOJHUKE,
JBUKYLIEMCS IIOCTYIIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBIEHNE CAMOMHIYKIIMHU. DJIEKTPOABUIKYILAS CHJIa CAMOMHTYKIUH.

OHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DIEKTPOMAarHuTHOE IOJIE.

TexHuueckue ycTpoiicTBa M MpPaKTUUYECKOE IMPUMEHEHHE: IOCTOSHHbIE MAarHUTHI,
AJIEKTPOMArHUTHl, MJIEKTPOIBUraTEIlb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTUL, MHAYKLIMOHHAS 11€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM T1OJIEM.

JIuHUM MHIYKIIMY MarHUTHOTO MOJIS.

B3anmopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuitbl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBieHME NEKTPOMArHUTHOM MHIYKIIUH.

ITpaBuio Jlenna.

3aBUCUMOCTD JJIEKTPOABIKYIIEH CHJIBI MHAYKIIMA OT CKOPOCTH M3MEHEHUS MAarHUTHOIO
MOTOKA.

SIBieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3y4yeHre MarHUTHOT'O TIOJISl KaTYIIKH C TOKOM.

HccnenoBanue neicTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue ABJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Pa3nen 5. KosieOanusi u BOJIHBI
Tema 1. Mexanuueckue u 31eKmpOMaAZHUmMHblE KOJ1OAHUS
Konebarenbnass cucrema. CBOOOMHBIE MexaHWuYeckue Kkojebanus. [apmoHmueckue
koneOanus. Ilepumon, wacrora, ammutyna u  (asza koneOanmid. [IpyXKWHHBII MasSTHHK.
MareMaTHuecKkuii MasTHUK. YpaBHEHHE TapMOHHUYECKUX Konebanuil. IlpeBpamienue sHepruu
[IPU TAPMOHUYECKHUX KOIeOaHUIX.



Konebarenbuplii  KOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJICOAHUS B HJI€ATLHOM
KoJIeOAaTeIbHOM  KOHTYype. AHAJNOTHs MEXIy MEXaHWYeCKMMHU M 3JEKTPOMarHUTHBIMU
konebanusiMu. @opmyna TomcoHna. 3akOH COXpaHEHUSI SHEPTrUU B UICAIBHOM KojeOaTelbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BeIHyX/IeHHbIE MeXaHUYECKUE KOeOaHusl.
Pe3onanc. BeinyKA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

Ilepemennbiii Tok. CMHYCOMAAIBHBIN MEPEMEHHbIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpanchopmarop. IlpousBoacTBo, mepenaya u MOTpeOIEHUE SIEKTPUUECKON SHEPTHUU.
OKOJIOTUYECKHE PUCKH MpU IPOU3BOJACTBE 3eKTpodHepruu. KynbTypa wucnonab3oBaHus
AIEKTPOIHEPTHH B TOBCEAHEBHOMN KU3HU.

TexHudyeckne yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKHM 3BOHOK,
reHepaTop NepeMEHHOr0 TOKa, JIMHUU JJIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNnbHOM CUCTeMbI (IPYKHUHHBINA UM MaTeMaTHYeCKUN
MasITHUK).

Habmroienue 3aTyxaronux KoiaeOaHuil.

HccnenoBaHue CBONCTB BBIHYK/IEHHBIX KOeOaHUI.

Habmioienue pesonanca.

CB0OOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

OcmumnorpaMmbl — (3aBUCUMOCTA  CHJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3oHaHC mpu mocnenoBaTenbHOM COEIMHEHUHM PE3MCTOPA, KATYIIKHM WHAYKTUBHOCTH H
KOHJIEHCATOopa.

Mogenb TMHUY 3IIEKTPOIIEpEIadH.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi

HccnenoBaHue 3aBUCUMOCTH MEpHOJia MaIbIX KOleOaHU| Ipy3a Ha HUTU OT JAJIUHBI HUTU U
Macchl Tpy3a.

HccnenoBanne IEPEMEHHOIO TOKa B ILENM W3 IOCJIENOBATEIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

Mexanuueckre BOJHBI, yclIoBUs pacnipoctpaHenus. [lepuoa. CkopocTs pacrpocTpaHeHUs
U JuMHa BojHbl. [lomepeuHble M MpoOAOdbHbIE BOJHBL MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHSI M3ITy4EHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anMmuas
opueHranus BekTopoB E, B, V B anekrpomarautHoi BoiHe. CBOICTBa 3J€KTpOMAarHUTHBIX
BOJIH: OTpa)x€HHe, IpeJloMIIeHue, Moispu3anus, Audpaknus, uHtepepenius. CKOpocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[[Ikana 31€KTPOMAarHUTHBIX BOJIH. [IprMeHeHHEe 31eKTPOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

[IpuHIMITBI paInOCBA3H U TEJIEBUACHUS. Paaronokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl.

TexHuyeckue ycTpoicTBa M MPAKTUUYECKOE MPUMEHEHHE: MY3BbIKaJIbHbIE WHCTPYMEHTHI,
yIbTpa3ByKOBasi AMArHOCTHKA B TEXHUKE U MEAMIIMHE, Pajgap, paiuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTPaHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJH.

Kounebmromieecst Teo Kak HCTOYHHK 3BYKA.

Habmoienue orpaskeHus ¥ NpeioMIICHHSI MEXaHUUECKHUX BOJIH.

Habmonenue narepdepeHnn 1 [uppakiind MEXaHUYECKUX BOJIH.



3BYKOBO pe30HAHC.

Halnronenue cBsi3M I'POMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIATYAOM M YacTOTOM
KoJie0aHui.

HccnenoBanne  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTpPa)XXEHHUE, IMpeJOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmonnHeiiHOe pacipocTpaHEHHE CBETa B OJHOPOIHOM Ccpelie.
JIyud cBera. ToOYEUHBIN UCTOYHUK CBETA.

Otpaxkenue cBeTa. 3aKOHBI OTpaxxeHHs cBeTa. [locTpoeHue Hu300pakeHUN B IJIOCKOM
3epKaie.

[Ipenomnenue cBera. 3aKOHbI IMpeIOMIICHUS CcBeTa. AOCONIOTHBIA  IOKa3aTelsb
npenomienus. [lonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId yroja MOJHOTO BHYTPEHHETO
OTPaXKEHUS.

Hucnepcus ceeta. CiioxkHbll cocTaB 6enoro cera. L{ser.

Cobuparomue W paccewBarouiye JUH3bL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHYECKasi cuia TOHKOW JuH3bL. [locTpoenne n3o0paxkeHu B COOMPAIOIIUX U PACCEHUBAIOIINX
nuH3ax. PopMyIia TOHKOW JIMH3bL. Y BEIMYECHHE, 1aBaEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

BonnoBas ontuka. Hutepdepenmus cBera. KorepeHTHble UCTOYHUKU. Y CIIOBUS
HAOJIO/ICHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPESHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakumonHas pemérka. YciaoBHe HAOMIOJACHHUS TJIaBHBIX
MaKCHMYMOB IIPH Ma/IECHUH MOHOXPOMATUYECKOTO CBEeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHuueckue ycTpoWCTBa W MpaKTUYECKOE MPUMEHEHWE: OYKH, Iyma, (oToarmapar,
MPOCKIIMOHHBIA  amnmapar, MHKPOCKOM, TEJIECKON, BOJIOKOHHAs OINTHKA, JAUPPaKIMOHHAS
pemeéTKa, NoJIIPOUI.

Jlemoncmpayuu

[IpsiMonuHetHOE pacHpoCTpaHEHUE, OTPaKEHHWE M MperoMiieHue cBeTa. Onruueckue
puOOpBI.

[TonHoe BHyTpeHHEE oTpaxkeHue. MoJieiab CBETOBOAA.

UccnenoBanue CBOMCTB M300paKEHUI B JIMH3AX.

Mopenu MUKPOCKOTIA, TEIECKONa.

Hab6nronenue natepdepeHIinm crera.

Habmonenue nugpakiuu cera.

Hab6nronenue aucnepcun cBera.

[Tony4yeHue cnekTpa ¢ HOMOUIBIO MPU3MBI.

[Toryuenue criekTpa ¢ MOMOIIBIO TU(DPAKIINOHHON PEIIETKH.

Habmronenue nonsipusaiuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3mepenne nmokazaresnst IpeioMIICHUS CTEKJIA.

UccnenoBanue CBOMCTB M300payKeHUM B JIMH3aX.

HabGmronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cielIUAJIbLHONH TEOPHH OTHOCHTEIBHOCTH
I'paHunbl NMPUMEHUMOCTH KJIACCHUUECKOM MeXaHWKH. [locTynarsl cneunalibHON TEeOpuu
OTHOCUTCJIBbHOCTU: WHBAPUAHTHOCTb MOAYJIA CKOPOCTH CBC€Ta B BaKYyMC, MMPUHIUIT
OTHOCHUTEJIBHOCTH DWHILITEHHA.
OTHOCHUTENBLHOCTD OIHOBPEMCHHOCTH. BaMCHHCHI/IC BPCMCHU U COKpAIICHUC NJINHBIL.
DHEPrus ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl C SHEPTUEN U UMITYJILCOM PENATUBUCTCKOMN YaCTUIbl. DHEPT U MTOKOSI.



Paszpnen 7. KBanToBas pusuka
Tema 1. dnemenmul KGAHMOBOU ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YACTOTOH. DHEPTHs U UMITYJIbC
dboToHa.
OtkpeiTue u wuccnenpoBanue Qoroadpdexra. Omnwitet A. I'. CroneroBa. 3akoHBI
dotorddekra. YpaBuenue DitHmreitHa 11 hotodpdekra. «KpacHas rpanuma» dpotodrddekra.
Hasnenue ceera. Onbrtel [1. H. JIeOenena.
XUMHAYECKOE IEUCTBUE CBETA.
TexHu4eckue yCTpOHCTBA W TPAKTHUECKOE NpPUMEHEHHue: (hoTorneMeHT, (OTOIATUHK,
COJIHEeYHast 6aTapest, CBeTOJHO/,.
Jlemoncmpayuu
®oTo3¢ ekt Ha ycTaHOBKE € IIMHKOBOM IMJIaCTUHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTodddexra.
CBeToaHoI.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OmnbiTel Pesepdopna nmo paccesnuro o -yactuil. [lmaneraphas
mozenb atoMa. Iloctynatel bopa. M3nyuenue u nornomeHue GOTOHOB IpU HEpexojae aToMa ¢
OJIHOTO YpOBHSl BSHepruum Ha JApyro. Buasl cnekTpoB. CrnekTp YpOBHEW 3HEpPruuM aroma
BOZIOPOZA.
BousinoBsie cBolicTBa yactull. Bosnbl ne bpoins. KoprnycKyisspHO-BOJIHOBOM Ayau3M.
CHoHTaHHOE U BBIHY)KJIEHHOE U3JIy4YEHUE.
TexHudyeckne yCTpOMCTBA MW IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHBIM AaHAIN3
(criekTpockoI), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.
Jlemoncmpayuu
Monens onsita Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HaOGnroneHue nuHeyaThIX CEKTPOB U3ITyUESHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HabGmronenue nuHeRyaToro crexkTpa.
Tema 3. Amommnoe aopo
OKCHEepUMEHThI,  JIOKa3bIBAIOLIME  CJIOXHOCTh  CTPOCHHS  sjpa. OTtkpsITHE
panuoakTuBHOCTU. OmBITH Pezepdopna mo onpeesneHuio cocTaBa pagioakTUBHOTO U3ITyYeHHUS.
CsaoiicTBa anbda-, 6eTa-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.
OtkpbiTHEe TpoTOHa W HeWTpoHa. Hyxiionnas mopnens siapa [eitsenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uncio siapa. M30Tonsl.
Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['aMma-uszinyueHue. 3akoH
PaAMOAKTUBHOIO pacnajia.
DHeprus cBSA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
Snepnsle peakunu. [lenenue u CUHTE3 SAED.
Snepubiii peaxktop. Tepmosnepublii cunHTe3. IlpoOremMbl M MEPCHEKTUBBI  sAACPHON
JHEPreTUKU. DKOJIOTMYECKUE aCIIEKThI IACPHON SJHEPTETUKH.
OnemeHTapHble YacTULIBl. OTKPBITHE TO3UTPOHA.
Metonbl HaOMIOEHNUS U PETUCTPALIMH YIEMEHTAPHBIX YACTHLI.
@OyHnaMeHTaIbHbIE B3auMoAecTBUs. EquHCTBO (hr3nyeckoit KapTHHBI MUpA.
TexHuueckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, KaMmepa BuibcoHa,
SZICpHBIN peakTop, aToMHasi bomoa.
Jlemoncmpayuu
Cu€TurK MOHU3HPYIOLMX YACTHII.



Yuenuuecxuii sxcnepumenm, rabopamoprule pabomul
HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nen 8. DjieMeHTHI ACTPOHOMUM U ACTPOPU3NKH

Otanbl  pa3BUTHS  acTpoHoMuHU. [lpukinagHoe ©W  MHPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMHUHU.

Bun 38é€31H0r0 Heba. Co3Be3nus, sipKue 3BE3/1bl, IAHETHI, UX BUAUMOE JIBH)KEHUE.

ConneuHas cucrema.

Counnne. ConneuyHas akTUBHOCTh. Mcrtounumk sHeprum CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKU. JlHarpamma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTB». 3BE3bI
[JIABHOM MOCIEAO0BATEIBHOCTUA. 3aBUCUMOCTh «Macca — CBETUMOCTb» I 3BE3] IJIABHOU
nocjea0BarenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
MPOUCXOKICHUH U 3BOIoUMU CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Mineunsiii [Tyts — Hamra ['anaktuka. [lonoxxenne u nemwxenue Connua B ['anmaktuke. Turbt
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE AbIPHI B SAPAX TAIAKTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa06ma. Paszberanme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

Macmrabnas cTpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HabmroieHust HeBOOPYEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro nonymapus 1 sipkue 3BE3/bI.

Habmonenus B Teneckon Jlynsl, mnaner, Mneunoro Ilyrtu.

O0o0maroniee NnoOBTOPEHUE

Pony ¢u3uku u acTpOHOMHUH B JKOHOMHYECKOM, TEXHOJOTMYECKOW, COIMAIbHOW U
ATHYECKON cdepax [esATENIbHOCTH 4YelOBeKa, poJib W MecTOo (UMK U acCTPOHOMHUHU B
COBPEMEHHOM Hay4yHOW KapTWHE MHpa, pPOJb (U3NYECKOM Teopun B (OPMHUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTUHE MUPaA, MECTO (PU3NUECKON KapTHHBI MUpPaA B 00IIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPEACTABIECHUIN O IPUPOIE.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocyiiecTBisieTcss ¢ Y4ETOM
COJIEpKATENbHBIX MEXIIPEAMETHBIX CBS3€H C KypcamMH MaTeMaTUKH, OWOJOTHH, XUMHH,
reorpadu U TEXHOJIOTHH.

Medscnpeomemnsie nouwsamus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHHS:
ABJIEHUE, Hay4YHbIH (hakT, rumores3a, (Qu3MUeckas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOAECHUE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelmieHUE CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHUUYECKOE TOXKJIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MpU3HAKU TI0JI00MS TPEYTOIBHUKOB, OTPEIEICHNE TUIOMIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonocus: »nextpuyeckue SBICHUS B JKUBOW MHpUpojie, KojeOaTelbHbIE IBHKEHUS B
J)KUBOW MPUPOJIE, ONTUYECKUE SIBJICHUS B JKUBOM MPUPOJE, NEUCTBHE pPaJUALMM HA >KUBbBIC
OpraHU3MBI.

Xumusi: cTpoeHHWE aTOMOB W MOJIEKYJ, KPHUCTAJUIMYECKass CTPYKTypa TBEPHABIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIN3.

l'eocpaghus: MarHUTHBIE TIONIIOCA 3€MITH, 3aJIEKH MAarHUTHBIX Pyl, (oTochEéMKa 3eMHOI
MTOBEPXHOCTH, IPEICKAZAHNE 3EMIIETPICECHUII.

Texnonozus: NTMHUM 3JIEKTPOIIEpeiad, T€HEPATOp MEPEMEHHOr0 TOKa, 3JIEKTPOJBUTATEIb,
WHIYKIIMOHHAs TIeYb, pajap, pPaauoONpUEMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-meus,
MPOSKIIMOHHBIN anmapat, BOJJOKOHHAsI OTITHKA, COJTHEYHAsI OaTapesl.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE CpeaHero oOIiiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX JIMYHOCTHBIX,
MeTanpeMETHBIX U MMPEIMETHBIX 00pa30BaTeIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yNIbTaThl OCBOCHMS y4eOHOTo mpeamera «DH3HMKa ITOJDKHBI OTPAKaTh
TOTOBHOCTb M CHOCOOHOCTH OOYHarolIUXCsl PyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3UIIMEH JTUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOeXACHHUI, COOTBETCTBYIOUIMX TPAAMIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  OOIIecTBa,
paciIMpeHue KU3HEHHOI'O OIbITa M ONIBITA JESITENbHOCTH B IPOLIECCE PEATM3alUU OCHOBHBIX
HAIpPaBJIEHUHN BOCIIUTATENBHOMN 1€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpazkiaHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OO0ydYarolmerocs Kak aKTUBHOTO H
OTBETCTBEHHOI'O 4JIeHA POCCUICKOIr0 OOIIECTBa;

NPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKMX T'YMAHUCTHUECKUX M JAEMOKPATHUYECKHX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO JIESATEIBHOCTh B HHTEpEcax TpakIaHCKOTro oOIIecTBa,
y4acTBOBAaTh B CAaMOYIPABIECHUHU B 00pa30BaTEIbHON OpraHU3aluy;

YMEHUE B3aUMOJEHCTBOBATh C COLMAIbHBIMM HHCTUTYTAMHU B COOTBETCTBUU C UX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K T'YMaHUTAapPHOU U BOJIOHTEPCKOM J1€ATETbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH POCCUIMCKON IpaKTaHCKOW UACHTUYHOCTH, TATPUOTHU3MA,

[IEHHOCTHOE OTHOILIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHUSM POCCHUMCKHUX
yu€HBIX B 007acTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyIIEro;

4) 3¢TeTHYECKOT0 BOCIIMTAHMSA:

ACTETHUYECKOE OTHOLIEHHE K MUPY, BKJIIOYasl 3CTETUKY HAYYHOI'O TBOPYECTBA, IPUCYILETO
¢u3nveckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEeC K pa3nuuHbiM chepaM MpodecCHOHATHHONW JesITeNbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peann30BbIBaTh COOCTBEHHBIC KHU3HEHHBIC TUTAHBI;

TOTOBHOCTb M CITOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSHKEHUH BCEH JKU3HU;

6) 9K0JIOrM4Y€eCKOT0 BOCTUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYPBI, OCO3HAHHE TIJIOOATBLHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

IJIAHUPOBAHUE U OCYLICCTBICHUE IEUCTBUI B OKPYXKAIOLIEH Cpele Ha OCHOBE 3HAHMS
1eyied yCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBRA;

pacHIMpeHHe OMbITa JEATEIbHOCTH HSKOJIOTMUECKOW HANpaBICHHOCTH Ha OCHOBE
UMEIOUTNXCS 3HAaHUN 10 (pusmke;

7) IEHHOCTH HAYYHOT0 TIO3HAHMS:



Cc(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHUE IIEHHOCTH HAyYHOH JESTeJIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YUCHHS (DU3UKH
OCYILECTBIISATh MMPOCKTHYIO U UCCIIEI0BATEIBCKYIO JESITEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CcTBUS
Ba3oBrble Jlornueckue aeiicTBuA:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aKTyallU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEICIIATH SN JeATSIIbHOCTH, 33]IaBaTh MapaMeTPhl M KPUTSPUH UX JTOCTHIKCHUS,

BBISIBIISITH 3AKOHOMEPHOCTH M TIPOTHBOPEUHSI B PACCMATPUBACMBIX (DU3HUYCCKHX SIBICHUSX;

pa3pabarbeIBaTh IJIAH PEHICHUS MTPOOIEMBI ¢ YIETOM aHAIM3a UMEIONIUXCS MaTePUATBHBIX
U HEMaTepUAIIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATCIBHOCTH, OIEHUBATH COOTBETCTBUE PE3YJILTATOB IICIISIM,
OLICHUBATh PUCKH MOCIICICTBUI e TCILHOCTH,

KOOPJIMHHUPOBATh ¥ BBIOJIHATH pPadOTy B YCJIOBHSX pPEATbHOTO, BHPTYaIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATHBHOE MBIIIICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJIeM.

Ba3oBbie ncciienoBaTeIbcKue 1edCTBHS:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMU TOHSITHSAMH W MeToAamu (pu3mvecKoin
HAYKU;

BJIQJICTh HABBIKAMHU y4eOHO-UCCIICIOBATEIIBLCKON M MPOCKTHOW JESITEIHLHOCTH B 001acTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEIIeHHs 3aa4
(U3HYECKOTO COACPKAHUS, TPUMEHEHHUIO Pa3IMIHBIX METO/I0B MTO3HAHMS;

BJIQJIETh BHJAMHU JIEATEIBHOCTH MO TMOJYYSHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIHH,
peoOpa3oBaHNI0O M TPUMEHEHUIO B PA3IMYHBIX YYCOHBIX CHUTYallUsSX, B TOM YHCIE MPH
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TPUIMHHO-CIICJICTBCHHBIC CBSI3M W aKTyaJIM3WPOBaTh 3ajady, BBIJABUTATH
TUNOTe3y €€ pelleHHs, HaXxOJUTh AapTryMEHTHI [JIs JO0Ka3aTelbCTBA CBOMX YTBEPXKICHUU,
3a/1aBaTh MapaMeTpbl U KPUTCPUU PEIICHHS,

aHAIM3UPOBATh TOJMy4YEHHBbIE B XOJE€ peUIeHHS 3a7aud pe3yiabTaThl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (popMynHpoOBaTH COOCTBEHHBIC 3aJauyd B O0OPa30BATEIBHOU JEATEIHHOCTH, B
TOM YHUCJIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATh MPUOOPETEHHBIH OIIBIT,

YMETh IMePEHOCUTH 3HAHUS 110 (PU3HMKE B IPAKTHUECKYIO 001aCTh KU3HECATSILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE WJICH, TIPEJIaraTh OPUTHHAIBHBIC OXObI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a]1a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHUSI.

Pabora ¢ undopmaumeii:

BJIQ/ICTh HABBIKAMU TOTY4YeHHUS WHMOpPMAUU (PUINYECKOTO COJIEP>KaHUSI U3 HCTOUYHUKOB
pa3HBIX THIIOB, CAMOCTOSITEBHO OCYIICCTBIATH IOMCK, aHajiW3, CHCTEMAaTHU3alUI0 U
WHTEPIIPETAINIO HHPOPMAIIK Pa3IMYHBIX BUIOB U (hOPM MPEICTABICHHUS,

OILICHUBATh OCTOBEPHOCTHh MH(OPMAIIHH;

UCIIONIb30BaTh CpEeACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pELICHHH KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPTraHU3AIMOHHBIX 33aad C COOJIIOJICHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€30MaCHOCTH;



CO3/1aBaThb TEKCThl (DU3NYECKOIO COAEPKAaHUS B pasIMyHbIX (opMmaTax ¢ ydEToM
Ha3HAueHUs MWHPOPMALMU W LEJIEBOM ayAUTOpWH, BBIOMpAs ONTUMAIBHYIO (GOpMY
IIPEJICTaBICHNS U BU3YyaIU3aL1H.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYIIECTBIISATH OOIICHHE HA ypOKaX (PU3UKU U BO BHEYPOUHOU EATEIHLHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYAllM U CMSATYaTh KOH(IUKTHI;

Pa3BEPHYTO W JIOTMYHO M3JaraTb CBOIO TOUKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJCTB;

MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHINBUAYAIbHOU PabOTHI;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX HWHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0r0 4ieHa KOJUIEKTHBA,

MPUHUMATh LEJIU COBMECTHON JESITENbHOCTH, OpPraHUW30BBIBATH M KOOPAMHUPOBATH
JIEUCTBUA 1O €€ NOCTHUKEHUIO: COCTAaBIATH IUIAH JACHCTBHUM, PaCHpENessiTh POJIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CY>KIaTh pe3ybTaThl COBMECTHON paboThI;

OIICHUBATh KaYECTBO CBOETO BKJIAJa M KAXKIOTO YJaCTHHKA KOMaHIbI B OOIIUI pe3ysIbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE MPOEKTHI, OLIEHUBATh MJEU C TMO3UIMH HOBHU3HBI, OPUTMHAJIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMUECKOE TOBEJACHUE B PA3IMYHBIX CHUTYaIUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
Camoopranusauus:
CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (pU3UKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJISITh IUIAH PEIICHHs] PAacUETHBIX M KauyeCTBEHHBIX 3aj]ad, IJIaH
BBIMIOJTHEHUSI TMpPAKTUYECKOW paboThl € Y4ETOM HUMEIOLIMXCA PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;
JIaBaTh OIEHKY HOBBIM CUTYaIIHSsIM;
pacumpsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOYTCHUN;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHuE;
OIICHUBAThH MPUOOPETEHHBIN OIIBIT;
crocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO DJPYAULIUKA B 00NACTH (PU3UKH,
MOCTOSTHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:
JlaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHBBI B JEATEIHLHOCTH, OIICHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISIM;
BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
Y MBICIIUTENBHBIX MPOIIECCOB, UX PE3YJIHTATOB U OCHOBAHUMN;
MCIOJIb30BaTh MPUEMBI peIeKCUU 1711 OLIEHKH CUTYalliu, BEIOOpa BEPHOTO PEIICHUS;
YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PEIICHUS 10 UX CHIXKEHUIO;
MIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX IIPU aHAIU3€ PE3YJIbTATOB JE€ATEIBHOCTH;
MPUHUMATH Ce0sl, MOHNUMAsi CBOM HEJOCTATKU U IOCTOMHCTBA;
MIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX IIPU aHAIU3€ PE3YNIbTATOB JIEATEIbHOCTH;
MpU3HaBaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.
B npouiecce 1o0CTHKEHUS TUYHOCTHBIX PE3YIbTaTOB OCBOCHHUS MTPOrPaMMBbI O U3UKe AJis
YPOBHSI CpeAHero obmiero oOpa3oBaHusi y 0OydalOMIMXCsl COBEPIICHCTBYETCS AMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUpPOBaHHOCTD:



CaMOCO3HaHUs, BKJIIOYAIOIIETO0 CIOCOOHOCTh MOHUMATh CBOE AYMOLIMOHAIBHOE COCTOSIHUE,
BUJICTH HANPaBJICHUS PAa3BUTHUS COOCTBEHHON 3MOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOLIETO CaMOKOHTPOJIb, yMEHUue MIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh AaJaNTHPOBATHCA K SMOIMOHAIbHBIM
W3MEHEHUSM U MPOSBISATH THOKOCTb, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBALIMM, BKJIIOYAIOIIEW CTPEMIICHME K JOCTHIKEHUIO LEIU U YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHE JE€HCTBOBATHh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

AMIATHM, BKJIIOYAIOUIEH CIIOCOOHOCTh NOHHMMATh 3MOLMOHAIBHOE COCTOSHUE JPYIHX,
YUUTBIBATh €r0 MPH OCYIIECTBICHUH OOLIECHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;

COLMAIbHBIX HABBIKOB, BKIIIOYAIOIIMX CIOCOOHOCTH BHICTPAWBaTh OTHOLICHUS C IPYTUMHU
JOJIbMU, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3periaTh KOHQIUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K xonny oOyuenust B 10 Kiacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpaxarb c(hOPMUPOBAHHOCTh Yy O0OYUaIOLIUXCSI YMEHUI:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
JESATEIIBHOCTH JIIOJEH;

YYUTHIBATh TPAHHUIBI TPUMEHEHUS W3YUEHHBIX (PU3MUECKUX MOJENeH: MaTepualibHas
TOYKa, MHEepLHalbHas cucreMa oTcuéra, aOCOJMIOTHO TBEPIOE TEJO, WACAIbHBIN Ta3, MOJAEIH
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TN, TOUCUHBIH 3JIEKTPUUECKHUM 3aps] HpU pELICHUU
bu3nueckux 3anay;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (MTPOLIECCH) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BELIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpHOE M PAaBHOYCKOPEHHOE NPSIMOJIMHEMHOE MIBUKEHHE, CBOOOJHOE MaJeHHE Ted,
JBIDKEHUE 110 OKPYXHOCTH, WHEpLUs, B3auMojaeucTBue Tei, anddysus, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE MXUAKOCTEH M TBEPABIX Tel, U3MEHEHHE 00bEMa TeJl MpH HarpeBaHUU
(oxJaKJIeHNHN ), TEIJIOBOE paBHOBECHE, UCIapeHNe, KOHACH CAIMs, TUIaBJIeHNne, KpUCTaJUIU3aus,
KWUIIEHUE, BJIAKHOCTh BO3J/lyXa, MOBBIIICHUE JAaBJICHUS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM
COCyZ€, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMSI ra3a B H30IpoLeccax, IEKTpU3aLUs Tell,
B3aUMO/ICVICTBUE 3apsI0B;

OIKCBHIBATh MEXAaHUYECKOE JIBUKECHUE, MCIIOJIB3Ys (PU3UUYECKUE BEJIWYMHBI: KOOPIUHATA,
nyTh, NEpPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMITYJIbC Tejla, KHHEeTHYecKas
SHEprus, MOTEHIMaJbHAs HSHEPrHs, MeXaHWdeckas paboTa, MeXaHHYecKas MOIIHOCThb; HpHU
ONHMCAHWM TPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCHOJb3YEMbIX BEIMYMH, HX
0003HAUEHHSI U €JMHUIIBI, HAXOJUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYHHY
C IPYTUMU BEIUYUHAMU;

ONMCHIBATh HM3YYEHHBIE TEIJIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SIBICHMS, HCIIOJIB3YS
¢usznuyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHEprus
XAO0TUYECKOT0 JIBUJKEHUS MOJIEKYJ, CPEJHEKBaApaTU4YHas CKOPOCTb MOJIEKYJ, KOJWUYECTBO
TEIUIOThI, BHYTPEHHSSI dHEprusi, pabora rasza, Kod((UIKEHT MOJIE3HOTO JEHUCTBUS TEIMJIOBOIO
JIBUTATEIS; IPU ONMMCAHUM MTPABUIIBHO TPAKTOBATh (DU3UYECKHI CMBICI UCIIOIb3YEMbIX BEIUYHH,
ux OOO3HAYEHMsS U E€IUHMILBI, HAXOAUTHh (OPMYJbI, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMUMHY C APYTUMHU BETUUYUHAM;

ONMCHIBATh HM3YYCHHBIC JJICKTPUUECKHE CBOWCTBA BEIIECTBA M JJIEKTPUYECCKUE SBIICHUS
(TIportecchl), UCTONb3Ys (PU3NUECKUE BETUYMHBL AJIEKTPUUYECKHM 3apsisl, dJIEKTPUUYECKOE IOJIe,
HaNpsDKEHHOCTh  TI0JIS, IOTEHLMAJ, PA3HOCTh IOTEHUUAIOB; IPU ONUCAHMM IPABHIIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIONB3YEMbIX BEIMYUH, UX O0O3HAUCHHS M EIUHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUUYMHY C APYTUMH BEIMUYMHAMU;



aHAJM3UPOBaTh (PU3MUECKHE MPOLECCHl U SBIEHUS, UCHOJb3ys (DU3MUECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro tarorenusd, |, |l u |1l 3akonsr HproTOHa, 3aK0oH coxpaHeHuUs
MEXAHUYECKOM DHEPIuH, 3aKOH COXPAHEHMs MUMITYJIbCa, IPUHIUI CYIIEPIIO3ULUN CUJI, IIPUHIUIT
paBHOIIPABUSl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BELICCTBA, IAa30BbIE 3aKOHBI, CBA3b CPEIHEH KUHETUYECKOW JHEPIHMU TEIUIOBOTO JIBMKEHUS
MOJIEKYJ C aOCOJIOTHOM TeMIlepaTypoi, MEpBbI 3aKOH TEPMOJWHAMUKH, 3aKOH COXPaHEHUS
JJIEKTPUUECKOro 3apsifa, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYI (OPMYIMPOBKY
3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKEHUE U YCIOBUS (TPaHUIIbl, 00JIaCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBUS MAIIKUH, IPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nnyaTh yCcIoBUs MX O€30MaCHOTO MCIIOIB30BAHUS B IOBCEAHEBHOM KHU3HH;

BBINOJIHATh SKCIEPHUMEHTHI 110 HCCIEAOBAHMIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTIOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHUH, TpU 3TOM  (HOPMYIHPOBATH
npobiemy/3agayy M TUNOTe3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaThb YCTAaHOBKY M3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOKI;

OCYILECTBIIATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (QU3UUYECKUX BEJIWYMH, INPH ITOM
BbIOMpaTh ONTUMANbHBI CHOCOO H3MEPEHUs U MCIONb30BaThb W3BECTHBIE METObl OLICHKU
NOTPEIIHOCTEN U3MEPEHMUIA;

UCCIIEIOBATh 3aBHCHMOCTH MEXIY (U3MUYECKUMH BEJIHMYMHAMH C HCIOJIb30BAHUEM
OpSAMBIX H3MEPEHUH, IMpU S3TOM KOHCTPYUPOBAThb YCTAaHOBKY, (DUKCHpPOBaTh pE3yJIbTaThl
MOJTYYCHHOH 3aBUCHUMOCTH (DU3MUYECKUX BEIMYMH B BHUJE TaOJHIl U rpaMKOB, J1EIaTh BHIBOIBI
10 pe3yJbTaTaM MCCIIEI0BaHNUS;

coOnronarh mnpaBuia O€30IaCHOIO TpyAa IPU IPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO SKCIIEPUMEHTa, Y4eOHO-UCCIEeI0BAaTENIbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U JJaOOpaTOPHOro 000pyA0BaHNUS;

pewmiath pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIOJIb3Ys
¢buznyeckue 3aKOHbI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4i BbIOMpATh (PU3UUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKHE BENUYMHBI M (POPMYIbl, HEOOXOAMMbIE Ui €€ pelIeHHUs,
IIPOBOAMTDH PAcU€Thl U OLIEHUBATh PEAIbHOCTD MOJIyU€HHOT0 3HAaUeHUS (PU3NUECKON BEIUUNHBI,

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHBOPEYHMBYIO LEMOUYKY
paccyXJIeHHI ¢ OMOpo Ha U3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UYECKHUE SIBJICHMUS;

UCMOJb30BaTh MPH pPEUIeHHH Y4eOHBIX 3a7ady COBPEMEHHbIE HH(OpPMAIMOHHbIE
TEXHOJIOTUH JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, MHTEPHPETAUU U MpPEICTaBICHUs] y4eOHOU U
HAYYHO-TIOMYJISIpHOH HMH(OpMaIuM, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJIyYaeMyto HH(pOpMaIHIo;

IPUBOJUTH NMPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, 00bICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTOJIb30BaTh TEOPETHUECKUE 3HAHUSA N0 (HU3UKE B TOBCEIHEBHOW JKU3HM IS
obecrnieyeHrs 6€30MacHOCTH Mpu 00pallleHnu ¢ MPUOOpPaMH U TEXHUYECKUMHU yCTPOHCTBAMU, IS
COXpPaHEHHMs 3]I0POBbsI U COOJIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpene;

paboTaTh B IpyIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIEH, TUIAaHUPOBATh paboTy
IPYMNIbl, palMOHAIBHO paclpeneNsiTh OO0S3aHHOCTM U  IJIAHUPOBATh JAEATENbHOCTh B
HECTaHJIAPTHBIX CUTYalUsIX, a/IeKBaTHO OLIEHWBATh BKJIAJ] KaXKJI0TO M3 YYAaCTHUKOB TPYIIIbI B
pelIeHre paccMaTpuBaeMoil pooIIeMBl.

K xonmy ooyuenns B 11 kjacce mpeaIMeTHBIE Pe3ysIbTaThl HA 0a30BOM YpOBHE JIOJKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

JIEMOHCTPUPOBATh HA MpUMEpax pojib U MecTO (U3MKU B (POPMUPOBAHUU COBPEMEHHOMH
Hay4YHOU KapTUHBI MHUPA, B PA3BUTUH COBPEMEHHOM TEXHUKU U TE€XHOJIOTHM, B IIPAKTUYECKOU
NEeSITEIbHOCTH JIO/IEH, LIETTOCTHOCTD U €IMHCTBO (PM3NYECKOM KAPTUHBI MUDA;

YYUTBIBATh TPAHMILBI TPUMEHEHUS HW3YYEHHBIX (U3UUECKUX MOJENei: TOYeUHBIH
JNEKTPUYECKUN 3apsifl, Jyd CBETa, TOYEYHBIM MCTOYHUK CBETA, SJACpHAs MOJEIb aTOMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sIJIpa MPU peLIeHUN (PU3NIECKUX 3aa4;



pacno3HaBath (U3HUECKHE SBICHUS (TIPOIECCH) M OOBSICHATh MX HAa OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKHA M KBAaHTOBOUM (DM3HMKH: AJIEKTPUYECKas MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JCHCTBUS TOKAa, B3aMMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHAYKIHS, JCWCTBHE MAarHUTHOTO IIOJII HAa MPOBOJHUK C TOKOM U JIBIKYIIUHCS 3apsi,
AJIEKTPOMArHUTHbIE KOJICOAHUs M BOJIHBI, IPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHUE,
npenomiieHue, WHTephepeHmnus, audpakiuus U TMOJSIpU3ANUS CBETa, JTUCIEPCUs CBETa,
dotoanexkrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHHe, BOZHUKHOBEHUE JIMHEWHUATOTO
CIIEKTpa aToMa BOJ0POJIa, €CTECTBEHHASI U ICKYCCTBEHHAS PAIMOAKTUBHOCTD;

ONKCHIBATh M3y4YCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHUE, MArHUTHBIC, ONTHUYECKUE,
AIIEKTPUYECKYIO MPOBOAMMOCTD PA3IIUYHBIX CPEI) U JJICKTPOMATHUTHBIC SBIICHUS (IIPOLIECCHI),
UCHIONB3YS (U3MYECKUE BEIMYUHBL: DSJICKTPUUECKUM 3apsl, cuja TOKa, ODIJIEKTPUYECKOe
HaANPSDKEHUE, SJICKTPUIECKOE COMTPOTUBIICHHUE, PA3HOCTh MOTCHIIHAIIOB, SJICKTPOABHKYIIAs CHJIA,
paboTa TOka, MHAYKLUHS MarHUTHOrO Tojs, cuina Awmmepa, cuia JlopeHla, MHIYKTHBHOCTH
KATYIIKH, YHEPTUsl JIEKTPUYECKOIO0 W MArHUTHOTO TOJICH, MEPHOJ M YacToTa KojeOaHul B
K0JIe0aTeIbHOM KOHTYpE, 3aps U CUjia TOKa B MPOIECCe TAPMOHMUYECKUX AIEKTPOMArHUTHBIX
KoneOaHui, (HOKYCHOE PpACCTOSHHWE W ONTHYECKAas CHJa JIMH3bI, MPU ONMUCAHUHM IPABWILHO
TPaKTOBaTh (PU3UYECKUII CMBICT HCIONb3YEMbIX BEIWYMH, MX OOO3HAYEHUS M EIUHHULIBI,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYNUHY C JPYTHMH BETUYHHAMU;

OMKCHIBATh M3yYCHHBbIE KBAHTOBBIC SBJICHHS U TIPOLECCHI, HCIONB3Ys (U3HUECKUE
BEJIMYMHBI: CKOPOCTh AJICKTPOMATrHUTHBIX BOJIH, JUTMHA BOJHBI M YacTOTa CBETAa, DHEPTUS U
uMIyasc (GOTOHA, MEpPUOJ TOJypacmaja, SHEPrHsi CBSI3U AaTOMHBIX SJEp, MPU ONHUCAHUU
MPAaBWIIBHO TPAKTOBATh (U3MUYSCKUN CMBICI WCIIOIB3YEMBIX BEIMYWH, HX OOO3HAYCHHS U
€MHUIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIONINE MAaHHYIO (DU3HUECKYIO BEIMYUHY C JPYTUMHU
BEJIMYMHAMU, BEIYUCIIATH 3HAUCHUE (PUINICCKON BEITUIHHEI;

aHAM3UPOBaTh (U3NYECKUE TPOIECCHl M SBIICHUSA, UCTHONB3Ys (PU3NYECKUE 3aKOHBI U
OPUHIMIEI: 3akoH OMa, 3aKOHBI TIOCIEAOBATEIPHOTO W IMAPALICIBHOTO  COCIUHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH JIEKTPOMAarHUTHOM HMHAYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PACIPOCTPAHEHUsST CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPEIIOMIICHUS
cBeTa, ypaBHeHHEe OHHIITeWHa s GoTodddeKTa, 3aKOH COXpaHEHUS HHEPruM, 3aKOH
COXPAaHCHHSI HMITYJIbCA, 3aKOH COXPAHCHHs DSJICKTPHUSCKOTO 3apsiia, 3aKOH COXPaHCHUS
MacCcOBOTO 4YHCIa, MOCTyJaThl bopa, 3akOoH paJloOaKkTUBHOTO pacmajaa, MpH STOM pa3inydaTrh
CIIOBECHYIO (DOPMYJITMPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKCHHE W YCJIOBUS (TPAHHMIIHI,
00JacTv) IPUMEHUMOCTH;

OTIPE/ICIIATh HAIPABJICHWE BEKTOPA WHJIYKIUA MArHUTHOTO TOJISI TPOBOJHHKA C TOKOM,
cuibl Ammepa u cuiiel JlopeHia;

CTPOUTH U OIUCHIBATH N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBITIOJHATh JKCIIEPUMEHTHI 10 HUCCIIEOBAHUIO (PH3UYECKUX SIBICHHH W TPOIECCOB C
UCIIOJIb30BAaHUEM TPSMBIX W KOCBEHHBIX HW3MEpPEHHWH: TMpU 3TOM  (HOpPMYITHpPOBAThH
npobiieMy/3ajady W TUNOTE3y Y4eOHOTO OKCIIEpUMEHTa, COOUpaTh YCTAaHOBKY U3
MPETIOKEHHOTO 000PYA0BAHHUS, TPOBOJAMTD OMBIT M OPMYITUPOBATEH BHIBO/IBI,

OCYIIECTBIISITh TPSMbIE U KOCBEHHBIE H3MEpPEeHHs] (U3MUECKUX BEIUYHH, TPH ITOM
BBIOMpaATh ONTUMAIBHBIA CIIOCOO W3MEpPEHUS W HCIOJBb30BaTh HM3BECTHBIE METOIBI OIICHKHU
MOIPEIIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEJIMYMH C UCIOIB30BaHUEM MPSIMBIX U3MEPEHU:
IPH I3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YyIbTATHI MOJYYCHHOH 3aBHCHMOCTH
buznyecKkux BENWYMH B BHAE TaOMUI M TpaQuUKOB, JeiaThb BBIBOABI IO pe3yiabTaTam
WCCIICJIOBAHHS,

coOnrofarh mpaBuia O€30MacHOr0 TpyAa MPU NPOBEIACHHM HCCIEIOBAaHUN B paMKax
y4eOHOrO0 9JKCIIEPUMEHTA, YUeOHO-UCCIEOBATEILCKOH M MPOCKTHOW JESATENBHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHUS;



pemiate pacyéTHBIE 3aJadyd C SBHO 3aJaHHON (PU3MYecKoid MOAENbIo, HCIOIb3Ys
¢u3nueckre 3aKOHBI M MPUHIUIBI, HA OCHOBE aHaJN3a YCIOBHS 337a4H BIOMPATh (PU3HUECKYIO
MOZIeTIb, BBIACHATH (DU3MYECKHE BEIWYMHBI W (QOPMYJbI, HEOOXOIUMBIE Ui €€ pelIeHus,
MMPpOBOAUTH paC‘-IéTLI " OICHHUBATDH PCAIIBHOCTD MMOJIYYCHHOI'O 3HAYCHU A (1)I/I3I/I‘ICCKOI7I BCJINYHNHBI,

penraTth KayeCTBEHHBIC 3a/1aud: BBICTPAWBATh JIOTMUYECKH HETNPOTHBOPEUMBYIO IIETIOUKY
paccyXIeHU C ONOPO HAa N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;

UCIIONIb30BaTh IPU  PEUICHWH Yy4eOHBIX 3aJad COBpPEMEHHble HH(OpMalNOHHBIC
TEXHOJIOTUM JUI TIOMCKA, CTPYKTYPHPOBAHWS, MHTEPIIPETALMH W TPEACTABICHUS yueOHOH u
HAYYHO-TIONYJIIPHOM HWH(OpManuy, NOJTYYEHHOH W3 pa3IMYHBIX HCTOYHHKOB, KPHTHUCCKH
aHAJIM3UPOBATh NOTY4aEMyI0 HHPOPMALIHIO;

OOBACHATH NPUHIMIIBI ICHCTBUS MAIINH, TPUOOPOB U TEXHHUYECKUX YCTPOMCTB, pa3indyarh
YCIIOBHA UX 0€30IM1acCHOT0 MCIIOJIb30BAaHMSI B TIOBCETHEBHOM JKU3HU;

NPUBOJHUTH MPHMEPHI BKJIAJa POCCUICKHX U 3apYOEXKHBIX YUEHBIX-(DU3UKOB B pa3sBUTHE
HAayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUYECKHE 3HAHUS 10 (U3UKE B TIOBCETHEBHOW JKU3HU IS
oOecnieueHus 6€30MacHOCTH MpU OOpallleHUH C IPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpaHEHUsI 30POBBS U COOTIOICHHUS HOPM DKOJIOTHYECKOTO TIOBEICHNS B OKPY’KaIOILEH cpeae;

paboTaTh B IPYIIIE C BHIITIOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, JIaHUPOBaTh paboTy
TPYIIbl, palMOHANBHO PACHPEACNIATh OOSM3aHHOCTH M IUIAHUPOBATh  JICSTENBHOCTh B
HECTAaHJAPTHBIX CUTyalUAX, aACKBATHO OLCHUBATHL BKJIaJ KaXKXIOTO M3 YYAaCTHHUKOB I'PYHIIBI B
pelIeHne paccMaTpUBaEMOil TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uu@poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JbI HAYYHOI'O IIO3HAHMUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

dazoBbIe Nepexoabl

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

Hroro no pazneny

Paznen 4. QJIEKTPOJJUNHAMUKA

24

bubmuorexa [JOK
41 IEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 3neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK
' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHIYKIMS https://m.edso00.ru/7f41c97c
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCKHe U DJIEKTPOMAarHUTHbBIE 5 1 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnuorexa [JOK
' OTHOCHUTENBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3zgea 4. KBAHTOBASI ®U3UKA
bu6mmoreka [JOK
4.1 6] i 6
JICMCHTBL KBARTOBON OITHICH https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [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

4.3 ATOMHOE PO

Uroro no pazgeny

15

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

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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 ngg;;?:;;gﬁ%fﬂcgk
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 nggﬁ;t;;grou%mlcgk
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KounyecTBO 4yacoB JIeKTPOHHbIE
uugposbie
Nen/m Tema ypoka KonrTpoabubie IIpakTuueckue p
Bceero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
1 ®dusuka — Hayka o npupoze. Hayunsie meTozasl 1 bubnuoreka [IOK
MO3HAHUS OKPYKAOIIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb 1 MecTo pu3HKU B JOPMUPOBAHUU COBPEMEHHOM
2 HAy4YHOU KapTUHBI MUPA, B TPAKTHUYECKON 1 bubmmorexa LIOK
" P e B P https://m.eds00.ru/ff0c33e6
NEeSATEIbHOCTH JIF0AeH
Mexanunueckoe aBuxeHue. OTHOCUTEIbHOCTh
3 MexXaHu4YecKoro aBmwxkeHusd. [lepemenienne, CKOpocTh 1 bubmmorexa [IOK
P > CROPOCTD, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMEpHOE MPAMOJIMHENTHOE ABUKEHUE 1 bubmmorexa [IOK
P P A https://m.edsoo.ru/ff0c3620
bu6mmoreka [IOK
5 CrapToBas quarHoctuueckas pabota 1 1
P A P https://m.edsoo.ru/ff0c372e
6 CBoOoaHoe majeHue. Y cKopeHrue CBOOOIHOTO 1 bu6mmoreka [IOK
najJicHus https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe nuxenue. [[Buxenue 1 bubmuorexa [JOK
MaTepHAIbHON TOYKH 1O OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
8 [Tpunnun otHOocuTenbHOCTH ['anunes. Maepuuanbubie 1 Bubnuorexa [JOK
cucremsl orcuera. [lepBreiit 3akoH HeroToHa https://m.edsoo.ru/ff0c3be8
9 Macca tena. Cuna. [IpuHIMI cynepno3uiy Cuil. 1 bubnuotexa [JOK
Bropoii 3akoH HproTOHA 11711 MaTEpUaAIbHOW TOYKU https://m.edsoo.ru/ffOc3be8
10 Tpernii 3akoH HproTOHA 7151 MaTEpUAIIBHBIX TOYEK 1 bu6muoreka [JOK



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

https://m.edsoo.ru/ffOc3be8

3aKoH BCeMUPHOTO TAroreHus. Cuma TAKEeCTH. Bu6muotexa [JOK
11
[TepBast kocMu4eckasi CKOpOCTb https://m.edsoo.ru/ff0c3d00
bubnunoreka LIOK
12 Cuna octu. 3akoH ['yka. Bec Tena
YHPYE e https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduuuent tpenns. Cuna
13 COIIPOTHUBIICHUS TIPU ABMKCHUU TeJIa B KHUIKOCTH TN bubmmorexa [JOK
P P https://m.edsoo.ru/ff0c3f76
rase
[loctynarenbHoe U BpaliareiabHOE ABUKEHUE
N bubnuoreka [{OK
14 abcomroTHO TBEPIOTO Tena. MomeHT cuibl. [Tneduo
. https://m.edsoo.ru/ff0c41a6
CWJIBbIL. Y CJIOBUSI paBHOBECHS TBEPJOTO Tea
Nmnynbc MaTepuaibHONW TOUYKH, CUCTEMBI
15 MaTepUaIbHBIX TOYEK. IMITynbc cuibl. 3aKOH bubmmorexa [JOK
P ' ¢ ] https://m.edsoo.ru/ffoc43d6
COXpaHEHUs UMITYJIbca. PeakTUBHOE IBIIKEHUE
PaGota u momrHOCTh cuibl. Kunetnueckas sHeprust
16 MaTepuaabHOW TOUkH. Teopema 00 u3MEHEHUHN bubamorexa [OK
P . - op https://m.edsoo.ru/ff0c4502
KHHETUYECKOW SHEPTUU
[TorenumaneHas sHeprus. [loTeHnnanpHas sHEprUs
17 yIpyro Ae(opMHUpOBAaHHON MPYKUHBIL. bubnuorexa [JOK
[TorennuansHast SHEprUs Tesla BOIU3U MOBEPXHOCTH https://m.edsoo.ru/ff0c461a
3emuu
[ToTeHIMaTBHBIC U HETIOTSHITHATbHBIC CHITBL. CBS3h
18 paboThl HEMOTEHITHAIBHBIX CUJI C U3MEHEHHUEM but6mmoreka [IOK
MEXaHWYECKOW YHEPTUU CUCTEMBI Tell. 3aKOH https://m.edsoo.ru/ff0c478c
COXPaHEHUS MEXaHHYECKON YHEPTHH
JlabopaTtopHas pabota «lccnenoBanue cBsizu padOTHI
19 CHJIbI C I3MEHEHHEM MEXaHUYECKOM dHepruu Tena Ha

MIpUMepe PACTKEHHUS] PE3HHOBOT'O KI'yTa»



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
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https://m.edsoo.ru/ff0c478c

KonrtponsHas pabora no teme «KunemaTuka.

bubnunoreka LIOK

20 JnHamuka. 3aKOHbI COXPAaHEHHSI B MEXAHUKE https://m.edsoo.ru/ff0c4b74
21 OcHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON bu6muoreka [IOK
teopun. bpoynosckoe nsmwxkenue. Auddysus https://m.edsoo.ru/ff0c4dc2
XapakTep ABMKCHUS U B3aUMOJICHCTBUS YaCTHUI]
22 BelecTBa. Mo/ienu CTPOCHUS ra30B, KUJIKOCTEH U
TBEPJIBIX TEIl
93 Macca monekyn. KonnyectBo BemiectBa. [Tocrosinnas
ABorajzipo
24 TemnnoBoe paBHOBecue. TeMmneparypa u €€ U3MEpeHHUE.
[IIxana remneparyp Llenscus
. bubamnoreka [JOK
25 Wneanphbiii raz B MKT. OcnoBroe ypaBaenne MKT https://m.e dso:J_.[ru Iff0cAfde
AGcomtoTHas TemrepaTypa Kak Mepa cpeiHen
26 KMHETUYECKOU BHGPEHHYII:[)BHXCHHﬂpMOJfGIfyH. bubmmorexa LIOK
Vpasienue Mereneesa-Knaneiipona https://m.edsoo.ru/ff0c511e
27 3axoH JlanpToHa. ['a30BbIE 3aKOHBI
28 JlabopaTtopHas pabota «lccnenoBanue 3aBUCUMOCTH
MEXy IapaMeTpaMu COCTOSTHUS Pa3peKeHHOTO ra3ay
29 N3omporieccsl B uaeanbHOM raze u ux rpaduueckoe bubnmnorexa [JOK
MPEICTaBICHUE https://m.edsoo.ru/ff0c570e
BuyTpeHHss sHEeprus TepMOIMHAMUUYECKON CUCTEMBI
30 1 criocoObl e€ n3MeHeHus. KonnuecTBo TemaoThl U bubnuotexa [JOK
pabota. BHyTpeHHsIsl S5HepTUs OTHOATOMHOTO https://m.edsoo.ru/ff0c5952
UJIeaIbHOTO Ta3a
bu6muoreka [JOK
31 Bast rertonepeaa https://m.edsoi.I ru/ff0c5¢c36
32 V nenpHas TEINIOEMKOCTD BelecTBa. KonuuecTBo bubnmorexa LIOK



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36

TEIUIOTHI IIPH Terionepenaye. AnuadbaTHbIi npolece

https://m.edsoo.ru/ff0c5c36

33 [TepBbIii 3aKOH TEPMOJAMHAMUKHU U €70 TPUMEHEHUE K bu6muorexa [JOK
n3omnpoleccam https://m.edsoo.ru/ffOc5efc
34 HeoOpatumocTs nporieccoB B mpupoae. Bropoii 3akon bubnmnoreka [JOK
TEPMOJIMHAMUKHI https://m.edsoo.ru/ff0c6230
. . bubnmnoreka [JOK
35 [Tpunmun nevicteus u KT/ TenmoBoi MamuHbl https://m.e dSO(])_.[ru 11066004
36 uxn Kapnao u ero KI1J{
37 DKOJOTHYeCKHe MPOOIeMbl TETNIOIHEPTETUKH
38 O6o06maromuii ypok «MoekysipHas Gu3nkKa. bubmmoreka [JOK
OCHOBBI TEPMOJIUHAMUKH https://m.edsoo.ru/ff0c6938
39 KonTponbnas padora no teme «MosekynspHas bubnuoreka [IOK
¢uznka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6a50
40 [TapooGpa3oBanue u koHaeHcanus. Vcrmapenue u bubaunoreka [JOK
KHUIIEHUE https://m.edsoo.ru/ff0c63b6
41 AOCOIIIOTHAsI U OTHOCUTEJIbHAS BJIAYXHOCTH BO3/TyXa. bubnuoteka [JOK
Hacsiiennsiit nap https://m.edsoo.ru/ff0c64d8
Tsépnoe teno. Kpucramnnueckrue u amopgHsbI€ Tena.
42 AHM30TpONIUS CBOWCTB KpUCTAILIOB. JKuakue bubmmorexa LIOK
kpuctaibl. COBpeMEHHBIC MaTEPHAIIbI hittps.//m.edsoo. u/ftceso
43 [1naBnenue u kpucramMzanus. Y aelbHas TemioTa bubnmnorexa [JOK
mnaBneHus. Cyomumarus https://m.edsoo.ru/ff0c6708
bubmmorexa [JOK
44 YpaBHEHHE TEMIOBOTO OamaHca https://m.e dSO(])_.[I’U IF0C6820
45 DnekTpusanus Ten. DIeKTpuueckuil 3aps. /Ipa suaa bubnuotexa [JOK
JIIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ffOc6bcc
46 [IpoBOHUKHN, TUAIEKTPUKHU U TOTYTPOBOIHUKH. bubnuotexa [JOK

3aKOH COXpaHEHHs 3JIEKTPUIECKOTO 3apsiia

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c5c36
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Bsaumopeiictsue 3apsiioB. 3akoH Kynona. Toueunsiii

bubnunoreka LIOK

4 AJIEKTPUYECKUM 3apsi https://m.edsoo.ru/ffOc6ce4
HanpsixénHocTs anekTpudeckoro nois. Ipunnun
48 CYINEPIIO3HUILIMY JIEKTPUYECKUX TTosIeH. JInnum Bubmrorexa LIOK
B https://m.edsoo.ru/ffOc6df2
HaIpsHKEHHOCTH
49 Pabota cwi anexktpocraruaeckoro nodis. [Torenmuan. bu6muorexa [JOK
Pa3HocThs moTeHInaIoB https://m.edsoo.ru/ffOc6f00
50 [TpOBOAHUKY M TUAIEKTPUKH B SIEKTPOCTATUUECKOM Bbu6mmoteka [JOK
noje. Jlusnexkrpuueckas NpoHUIIaeMOCTh https://m.edsoo.ru/ff0c7018
N bubmmoreka [JOK
>1 DueTpoémrocts. Komaercarop https://m.edsoo.ru/ff0c7126
59 DNEeKTPOEMKOCTD IJIOCKOTO KOHJEHCATOpa. DHEPTrUs bubmmoreka [JOK
3apsHKEHHOr0 KOHJEHCATOpa https://m.edsoo.ru/ff0c72c0
53 JlabopartopHnast pabota "M3mepeHue 3IeKTpOEMKOCTH 1
KOHJIeHcaTopa"
[IpuHuuMn neicTBUS U IPUMEHEHHUE KOHJIEHCATOPOB,
54 KOIHMPOBAJIBHOTO anmnapara, CTpyiHOro mpuHTepa.
OnexTpocTaTUYecKas 3aluTa. 3a3eMIICHHE
3JIEKTPONPUOOPOB
DNEeKTPUYECKHUM TOK, YCIIOBUSI €70 CYLIECTBOBAHUSI.
55 ITocrosHubI ToK. Cuna Toka. Hanpsoxenue.
Conporusnenue. 3akoH OMa Juisl yyacTKa LEnu
[TocnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE
56 COeTMHEHHE MPOBOTHUKOB. JlabopaTtopHas paboTa 0.5 bubmorexa [IOK
https://m.edsoo.ru/ff0c74f0
«M3yueHne cMemaHHOro COEIMHEHUS PE3UCTOPOBY»
57 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. 3aKOH bubmmorexa [JOK
Jxoynsa-Jlenna https://m.edsoo.ru/ff0c7838
58 3akoH Oma AJ1s OTHOM (3aMKHYTOM) 3JIeKTpUYECKON 0.5 bubmuotrexa [JOK



https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838

nenu. Koporkoe 3ambikanue. Jlabopatopnas padora
«3mepenune DJIC UCTOUHMKA TOKA U €r0
BHYTPEHHETO COIPOTHUBICHUS

https://m.edsoo.ru/ffOc7ae0

PesepBHblil ypok. KonTponbHas padoTa no teme

bubnunoreka LIOK

59 "OnexTponuHamuka" / Becepoccuiickas npoBepodHast
oA P POBEP https://m.edsoo.ru/ff0c8c56
pabora
60 O6o0maromuii ypok «JIeKTPOIuHAMUKAY) / bu6muorexa [JOK
Bcepoccuiickas npoepounas pabota https://m.edsoo.ru/ff0c88be
DNeKTpOHHAs TPOBOJAUMOCTh TBEPIBIX METAJLIOB.
61 3aBUCUMOCTh CONPOTUBIICHUSI METAIIIIOB OT
TeMreparypbl. CBEpXIPOBOIMMOCTh
62 DnexTpuueckui Tok B Bakyyme. CBoicTBa
ANEKTPOHHBIX IMYYKOB
[TonmynipoBOotHUKH, UX COOCTBEHHAS U TIPUMECHAs
63 npoBoAMOCTh. CBOMCTBA p—N-Tiepexoaa bubnnorexa [IOK
P ' p ) https://m.edsoo.ru/ff0c84ae
[TonynpoBoTHUKOBBIE TPUOOPHI
DNEeKTPUUECKUN TOK B paCTBOpPAX M paciiiaBax
64 JIEKTPOIUTOB. DIEKTPOIUTHUECKAS TUCCOLUAIINS bubmmorexa LIOK
P ' p ' https://m.edsoo.ru/ff0c82ba
DneKkTpon3
65 OnexTpuuecKkui TOK B razax. CaMOCTOSATENBHBIN U bubnmorexa [JOK
HECaMOCTOSATENbHBIN pa3psal. Monuus. [1nazma https://m.edsoo.ru/ff0c84ae
DnexTpuueckre npuOopsl U yCTPOUCTBA U UX
66 MpaKTUYEeCKOe MpuMeHeHue. [IpaBria TeXHUKH bubmorexa [IOK
P P P https://m.edsoo.ru/ff0c86fc
6e30macHOCTH
KonTponbHas padoTa no Teme «J1eKTpOCTaTHKA.
67 [TocTOAHHBIN 2JIEKTPUYECKUHN TOK. TOKH B pa3IMUHbIX bubmorexa [JOK
p ' P https://m.edsoo.ru/ffOc8a8a
cpenax»
68 PezepBHblit ypok. O6o0maromnuii ypok mo remam 10 bubmuotrexa [JOK



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
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
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https://m.edsoo.ru/ff0c8f6c

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Koxa
NPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaT, Ha TpUMEpax poJib W MecTo (u3uku B
(hopMUpOBaHUM COBPEMEHHOW HAy4YyHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTMH, B MPAKTUYECKON AEATEIbHOCTH

moaei

10.2

Y4YUTBIBaTh TPAHHIIBI IPUMEHEHHS H3YyYCHHBIX (U3NYECKUX MOIECTICH:
MaTepuaibHas TOYKA, MHEPHHANbHAs CHCTEMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UICATBbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUJIKOCTEN U
TBEPABIX TEJ, TOYEYHBIM JIIEKTPUYECKUN 3apsl — IpU PEUICHUH

¢bu3nveckux 3a1aq

10.3

10.4

Pacno3naBathe usnueckue siBiaeHUs (Ipolecchl) 1 OOBACHITh UX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJEKYJISIPHO-KUHETHUYECKON Teopuun
CTpPOCHMsI BELIeCTBA U  DJIEKTPOJUHAMHKH: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJIUHEHHOEe JBUKEHHE, CBOOOJHOE MaJeHue
T€d, JABWXKEHHE IO OKPY)XHOCTHU, WHEpLHs, B3aUMOJCICTBUE TEI;
nuddy3us, OpOYHOBCKOE JBUIKEHHUE, CTPOCHUE IKUIAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TpU  HarpeBaHUHU
(oxJIaXkIeHnHn), TEIJIOBOE€ paBHOBECHE, HCIApEHHEe, KOHJEeHCalus,
[JIaBJI€HUE, KpUCTAJUIM3alMsl, KHUIIEHHE, BIAXHOCTh BO3]yXa,
MOBBIIICHNE JAaBJICHUS ra3a MpU ero HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAY I[apaMeTpaMH COCTOSIHMSI Ta3a B M30IpoLeccax;

QJICKTpU3alus TCI, B3aUMOJICHICTBHE 3apAa0B

OnuceiBaTh MEXaHWYECKOE JIBWKEHHME, UCMONb3ys (U3NYECKHe
BEJIMYMHBI: KOOpJMHATA, MYyTh, MEpEMENICHNEe, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, WMIYJbC Teja, KHUHETHUYecKass DSHEprus,
MOTEHIMabHasE SHEprus, MeXaHudeckas paboTa, MexaHU4yecKas
MOIITHOCTh; TIPY OMMMCAHUH MPABUIIBHO TPAKTOBATh (PU3NUECKUNA CMBICT
UCIOJIb3YEMBIX BEJIWYMH, UX OOO3HAUYEHHS M EAUHMIIBI, HAXOIUTh
(GbopMyIibl, CBSI3bIBAIONINE JAaHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCINM4YnHaMu

10.5

OnuceIBaTh HU3YYCHHBIC TCIIJIOBLIC CBOMICTBA TE€I U TEIJIOBLIC




10.6

10.7

10.8

SIBJICHUS, UCHOJb3ys (U3MUYECKUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIEpaTypa, CPEAHssI KHHETUYECKas DJHEPrHs XaOTHUYECKOIo
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJIpaTH4Has CKOPOCTb MOJICKY,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHSS JHeprusi, paboTa rasa,
KOd(pPUIIMEHT TOJIE3HOr0 JEWCTBUS TEIJIOBOTO JBUTATENS, IPHU
ONHUCAaHUU MPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCIIOJIb3yEMbIX BEJIUYHMH, UX O0O3HAYEHHUS W €AMHHUIbI, HAXOIUTh
(bopMyIIbI, CBS3BIBAIOIINE AAHHYIO PU3HUUECKYIO BETHUHUHY C APYTHMHU

BCIIMYHUHaAM

OnuceiBaTh M3Y4YEHHBIE DJJIEKTPUYECKHE CBOWCTBA BELIECTBA U
QJIEKTPUYECKUE  SBICHUS  (IPOIECCHI), HCMONB3ysd (pu3mueckue
BEJINYUHBI: AIEKTPUYECKUI 3apsn, JIEKTPUYECKOE noe,
HaNpPsDKEHHOCTh  I10JIs, ITOTEHLMAN, Pa3sHOCTh ITOTEHLUMAJIOB; IIPU
OMMCAaHUU MPABWILHO TPAKTOBATh (PU3NUYECKUI CMBICI HCIIOJIb3yEeMbIX
BEIMYMH, WX OO0O3HAYECHUS W EIWHUIBI; YKa3blBaTh (HOPMYIIBI,
CBS3BIBAIOIME JAHHYIO (DU3UYECKYI0 BEIWYMHY C JAPYTUMHU

BCINYNHaMUN

aHaJM3UpOBaTh (PU3MUYECKHE TMPOLECChl M SBJICHMS, HCHOIb3Ys
¢u3nyeckre 3aKOHbI U MPUHLUIIBL: 3aKOH BCEMUPHOTO TAroTeHus, |, 1l
u Il 3axonsl HploTOHA, 3aKOH COXpAaHEHUS MEXaHUUYECKON IHEpruH,
3aKOH COXPaHEHMsI UMITYJIbCa, MPUHLUI CYNEPIIO3ULIUN CUJI, TPUHIIUIT
paBHONpABUsA HMHEPLUAIBHBIX CHUCTEM  OTCUETA; MOJIEKYJSIPHO-
KMHETUYECKYIO TEOPHUIO CTPOCHHsS BEILIECTBA, a30BbIE 3aKOHBI, CBS3b
CpeIHEell KUHETHMYECKON SHEpPruu TEIUIOBOTO JBUKEHMSI MOJIEKYI C
aOCOJIIOTHOM TEMITepaTypoil, MEepPBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXPAaHEHHs DJJIEKTPUUECKOTo 3apsaa, 3akoH KymoHa; mpu sToM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YecKoe

BBIp@KEHHUE U YCIIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH
OOBSACHATD OCHOBHBIE MPHUHIMIIBI JEHCTBUS MalllMH, NPUOOPOB U
TEXHUYECKHUX YCTPOMCTB; pa3iuyaTh yCJIOBHS HX 0€30IacHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KU3HU

10.9

BEITOTHATE SKCIEPUMEHTHI 110 UCCIIETOBAHUIO (PU3UIECKUX SIBICHUH U
MIPOIIECCOB C UCIOIB30BAHUEM IPSIMBIX M KOCBEHHBIX U3MEPEHUH; MPH
5TOM (OpMYIHpOBaTh NpodJeMy (3amady) U THIOTE3y Yy4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY M3  MPEAJIOKEHHOTO

00opynoBaHusl, MPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OcyiecTBiaTh MpsIMBIE W KOCBEHHBbIE HW3MEPEHMs] (PU3UUECKUX

BEJIMYMH; MPH 3TOM BBIOMpATh ONTUMAIbHBIA CIIOCOO U3MEpPEHHsS U




10.11

10.12

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKN HOFpGHIHOCTefI H3MepeHHﬁ

HccnenoBaTh 3aBUCUMOCTH MeEXAYy (QU3NYECKUMHU BEJIMYMHAMH C
HCIIOIB30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (pUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MUecKUX BEIMYHUH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI IO

pe3yibTaTaM UCCICI0BaHNA

CobmromaTe mpaBmiia  0€30MAacHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro SKCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENBCKOW M MPOECKTHOM JEATEIIBHOCTH C HMCIOJIb30BaHUEM

M3MEPUTENBHBIX YCTPOMUCTB U 1a00paTOPHOTO 000PYyI0BaAHUS

10.13

Pemate pacuérHple 3aa4d ¢ SIBHO 33JaHHON (PU3MUYECKOW MOJEIBIO,
UCHOJb3ysd (PU3MUECKHE 3aKOHbl M TNPHUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOAEb, BBLACIATDH
¢usnveckne BETUYMHBI U (HOPMYIIBI, HEOOXOIUMBIE I €€ peIIeHus,
IIPOBOAUTH PAcUEThl U OLEHUBATh PEAJIbHOCTH MOJIyYEHHOTO 3HAUYEHUs

(bu3nUecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemrate Kau4C€CTBCHHLIC 3aga4u: BBICTpanBaTh JJOTHUYCCKH
HETIPOTUBOPCUUBYIO LCIIOUKY paCCY)KI[eHI/Iﬁ C OHOpOI71 Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/IIICCKI/IG SABJICHUS

Hcnonp3oBaTh MOpH  pelICHUMH YYeOHBIX 3aJad  COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJOTMHM JUIsl TIOUMCKA, CTPYKTYpHUPOBAHMS,
UHTEpIpeTalMi W NPEJACTABICHUS y4eOHOW U HAy4YHO-TIOMYJISIPHOU
uH(pOpMalUY, TOJYYEHHOM M3 Pa3IUYHBIX HUCTOYHUKOB; KPUTHUUYECKH

AHAJIIU3UPOBATD MMOJIYI4aCMYHO I/IH(I)OpMaI_II/IIO

[IpuBoaMTH TpHUMEpPHI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKd, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3HKE B IMOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIeHnH ¢ TpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMM, JMJSi COXpPAHEHUs 3J0pPOBbS U

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUSA B oxpyncaromeﬁ cpeac

PaGoTtate B rpymnie ¢ BBINOJIHEHUEM PA3IUYHBIX COLUAIBHBIX POJIEH,
IUTAaHUPOBAaTh  paboOTy  TPYIIbI, PAUOHAIBHO  PACHpPEIENATh
00s13aHHOCTM M IUIAHUPOBATh JESATEIBHOCTh B HECTAHJAPTHBIX
CUTyalUsX, aJ€KBATHO OLICHUBATH BKJAJ KaXKJOr0 U3 Y4YaCTHUKOB

TPYIIIBI B pEeLICHHE pacCMAaTPUBAEMON TPOOIIEMBI




11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

111

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (PU3MKH B
(opMHpPOBAaHUN COBPEMEHHOM Hay4yHOM KapTHHBI MUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKHU M TE€XHOJIOTHH, B MPAKTUYECKOU ACATEIbHOCTH
JFO/IEH, IETTOCTHOCTD U €IMHCTBO (PU3UIECKOI KapTHHBI MUPa

VY4uTBIBaTh I'PaHULIbI IPUMEHEHUS U3YyYEHHBIX (PU3HYECKUX MoJeneil:
TOYEUYHBIN NIEKTPUYECKUH 3apsAl, slepHas MOJAEIb aTOMa, HYKIIOHHAs

MO/IEJIb AaTOMHOTO SiApa MPH peIIeHNH (pr3nIecKux 3aaad

11.3

11.4

Pacnio3naBate ¢u3uueckue siBIeHUS (MPOIECChl) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  QJIEKTPOAMHAMUKH M  KBAHTOBOM  (PU3MKHU:
JIEKTPUUECKasi MPOBOJUMOCTb, TEIMJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHO€  JEHCTBUS  TOKa, B3alMOJIeCTBHE MarHuroB,
ANIEKTPOMAarHuTHas MWHAYKLHSA, JCHCTBME MAarHUTHOrO TMOJs Ha
IIPOBOAHUK C TOKOM MW JABWXKYIIMWCA 3apsif, SJIEKTPOMarHUTHBIE
KoneOaHus W BOJHBI, MPSMOJIMHEHHOE pacHpOCTpaHEHUE CBETa,
OTpakeHHe,  IpelomiieHue, HuHTepdepeHuus, audpakuus U
MoJIIpu3allusl CBeTa, AMCIEPCHUS CBETa, (OTORIEKTpUUECKUil 3 dexT
(potoaddekrt), cBeToBOE HaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIIEKTpa aTOMa BOJOPOAA, €CTECTBEHHasd W  HMCKYCCTBEHHas

PaaOaKTUBHOCTD

OmnwuceiBaTh  W3yu€HHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHuTHbIE, ONTHYECKUE, DJEKTPHUUECKYIO0 MPOBOJAUMOCTh Pa3IUYHbBIX
Cpel) U DJIEKTPOMAarHUTHbIE sBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢usnyeckue  BEIMYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  AJIEKTPUYECKOE  COMPOTUBIIEHHE,
pasHocTh moteHnmanoB, DJIC, paboTa TOKa, WHAYKIMS MarHUTHOTO
nosid, cuna Awmmnepa, cuia JlopeHna, WHAYKTMBHOCTb KaTyILKH,
SHEPrusl IEKTPUYECKOTO M MArHUTHOTO IIOJIEW, MEPHOJ] M 4YacToTa
KojeOaHuil B KojeOaTeIbHOM KOHTYpE, 3aps]l U CHIa TOKa B Ipoliecce
TFapMOHUYECKUX JIEKTPOMArHUTHBIX KosieOaHuH, ¢dokycHoe
paccTosiHuE U ONTHUYECKas CWJIA JIMH3BI, IPU ONHCAHUU IPABUIIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJB3YEMBIX BEIHYMH, HX
0003HAUeHMs] W EIUHMIbI, YKa3blBaTh (OPMYIbI, CBA3BIBAIOIINE

JTaHHYI0 (U3MYECKYIO BETUYHUHY C IPYTUMU BETUYUHAMU




11.5

11.6

OnuceiBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLCCCHI, UCIIOJIb3Ys
(bmuqecxne BCIIMYUHBI: CKOPOCTHb JJICKTPOMAIHUTHLIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBETA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, Mepruoag
moiaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX AAC€p, IIPU OINHMCAaHHUHN
IIpaBUJIbHO TPaKTOBATb q)HBquCKI/Iﬁ CMBICJI UCIIOJIB3YCMbIX BCJIMYHH,
nX 0003HAYCHUS H CAWHUIIBI;, YKa3bIBaTb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO (bI/ISI/ILIeCKy}O BCIIMYMHY C IPYIrHMHU BCINYUHAMHU, BBIYHUCIIATH

3HA4YCHUC (bHSH‘IGCKOfI BCJINYHHBI

AnanmusupoBath (DU3MYECKHE TPOLECCHl W SBICHHS, HCIIOIb3YS
¢dusnyeckue 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJICAOBATEIbHOTO M TMAapajlIeIbHOIO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHua, 3aKOH 3J€KTPOMAarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHHSI CBETA,
3aKOHBI ~ NPEJIOMJICHUS  CBETa, ypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS JHEPTUU, 3aKOH COXPaHEHUs
UMITYJIbCA, 3aKOH COXPAaHEHUS OJCKTPUUYECKOTO 3apsja, 3aKOH
COXpPaHGHHUsI  MacCOBOIO  YHUCJA, IMOCTYylaTtel  bopa, 3akoH
paIMOaKTHBHOTO pacmaja; TMpd O3TOM pa3indaTh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(rpaHu1IBI, 00J1ACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HaIlpaBJICHUEC BCKTOpPAa HWHAYKIWKW MArduTHOI'O I10JIA

MIPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

CtpouTh ¥ ONHUCHIBATH HM300pa)X€HUE, CO3/aBAEMOE  ILJIOCKUM

3€pKaJioM, TOHKOU JIMH301

11.9

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCIIE0BAHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; TIpU
aToM (opmyaupoBaTh MpobiemMy (3a7ady) W THUIIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TPEIIOKEHHOTO

O60py,£[0BaHI/I$I, MPOBOAUTD OIIBIT U (I)OpMyJ'II/IpOBaTL BBIBOJbI

11.10

11.11

OCYIHCCTBJISITB MMpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘-IGCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 U3MCPCHUA U

HUCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKHU HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH C HUCHOJIH30BAHUEM
NpSMBIX ~ M3MEPEHUM; TMpPU OITOM KOHCTPYHMPOBAaThb YCTAHOBKY,
¢bukcupoBaTh pe3yJabTaThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYUH B BUJE TaOnMIl U TpaduKOB, JeNaTh BBIBOBI [0 PE3yJIbTaTaM

HUCCICIOBaHUA

11.12

CobmiomaTe mpaBuia 0Oe30macHOro Tpyna MpH  POBEICHUU




UCCIIEIOBAaHUN B paMKax y4eOHOTO OJKCIEpPHMEHTa, YydeOHO-
HCCJIEN0BATEIbCKON U MPOEKTHOU AEATEIbHOCTU C MCIOJIb30BAHUEM

WU3MEPUTEINIbHBIX YCTPONCTB U Ja0OPaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuérHble 3aa4M C SIBHO 3aJaHHOM (DPU3MYECKON MOJEIbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HA OCHOBE aHalIM3a
YyCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUYECKYIO MOJAEb, BBLACIATDH
¢dus3nueckre BENMWYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUs,
IIpOBOAUTD paC‘-IéTBI 1 OLOCHHUBATH PCAJIBHOCTD MOJYUYCHHOTO 3HAYCHHUA

(bu3nYecKOil BETUYNHBI

11.14

11.15

11.16

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOI'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paccy;meHHﬁ C OHOpOﬁ Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

Hcnonp3oBaTe MHpU  pELICHUMH YY4EOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUM JUISL TIOHWCKA, CTPYKTYpUPOBAHUS,
UHTEpIpEeTalMl W NPEJACTABICHUS y4yeOHOW U HAy4YHO-IIOMYJISIPHOM
uH(pOpMalUY, NOJYYEHHOM M3 Pa3IUYHBIX UCTOUYHUKOB; KPUTHUUYECKH
aHAJIM3UPOBATh MOJydaeMyro HH(OpMaIio

OOBSICHATh MPUHIMIIBI ACHCTBUS MAaIIMH, MPUOOPOB U TEXHUYECKUX

YCTPOWCTB; pa3inyaTh YCIOBUA WX O€30MacCHOTO HCIIOIh30BAHUS B

MOBCETHEBHOMN KU3HU

11.17

[IpuBonuTE HpHUMEpHl BKJIala POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHUE IPOLIECCOB OKPY’KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HH 17151 o0ecriedeHns: 6e301MacHOCTH Ipu 00palleHnH ¢ prudopamu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXPAHEHUS 3I0pOBbS U

COOJTIOICHHSI HOPM SKOJIOTMYECKOTO MOBEJCHHUS B OKpY Karollel cpefe

Paborarh B rpymnme ¢ BBIIOJHEHHEM DPA3JIMYHBIX COLMAIbHBIX pOJiei,
IUTAaHUpOBaTh ~ pabOTy  IpyHNbl,  PAlMOHAIBHO  pacHpeAessTh
O053aHHOCTM M IUIAHUPOBATh  JIESATEIBHOCTh B  HECTAHAAPTHBIX
CUTyalUsX, aJCKBATHO OLIEHMBATb BKJIAJ KaXIOr0 M3 Y4YaCTHUKOB

TPYIIIBI B PELIEHUE paccMaTpUBaeMoil MpooIeMbl




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon Koxa npoBepsiemoro

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS
pa3nena Jj1eMeHTa

OU3NKA 1 METOJAbIl HAYYHOI'O [IO3HAHN A

®usuka — Hayka o npupoae. Hayunbie
11 METO/1bl IO3HAHUS OKpYykarouiero mupa. Poib
JKCIIEpUMEHTA W TEOpUH B  IIpoulecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

MopnenupoBanue (U3MYECKUX SBICHUH H

1 npoueccoB. Hayunsie runoressl. Ouznueckue
3aKOHbl U TeOpuUH. ['paHULIBl TPUMEHUMOCTH

19 (buznuecKux 3aKOHOB. [Tpunamn

' cooTBeTcTBUS. Ponp u Mecto ¢usuku B

dhopmupoBaHUHU COBPEMEHHOM HAay4YHOU

KApTUHBI MHpa, B MIPAKTHYECKOU

NEeITEeILHOCTH JII0IEH

2 MEXAHUKA

###HPari#KITHEMATHUKA

Mexannueckoe aBmxkeHne. OTHOCUTENLHOCTD
211 MeXaHu4deckoro nsmxkennsa. CucremMa oTrcyéra.

Tpaexropus

[lepemerienue, ckopocTh (CpemHssl CKOPOCTb,
MTHOBEHHass  CKOPOCTb) H  yCKOpPEHHE
21 2.12 MaTEpUATIBbHOM TOYKH, MX IPOEKIUH HAa OCH
' CHCTEMBI KOOp/MHAT. Crnoxenne

MIEPEMELLEHUH U CIIOKEHUE CKOPOCTEN

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
NPSAMOJIMHEHHOE JIBIDKEHUE. ['padpuku
2.1.3 3aBUCHUMOCTH KOOpJMHAT, CKOPOCTH,
yCKOpEeHUS, yTH u MepeMeeHUs

MaTepI/IaJIBHOﬁ TOYKHU OT BPCMCHU




2.2

2.14

2.15

2.1.6

2.1.7

CBobOoaHOe majieHne. Y cKopeHrue CBOOOIHOTO

najgeHust

KpuBonuneiinoe jaBuxeHue. PaBHOMepHOE
JNBIDKEHUE  MaTepUaJbHOM  TOYKHM  TIO
OKPYXHOCTH. YTJIOBasi CKOPOCThb, JHHEWHas
CKOpPOCTb. Ilepuon U 4yacToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

Texuuueckue YCTPOMCTBA: CIIUJIOMETP,
JNBIDKEHUE CHApSAOB, IIEMHBIE M PEMEHHBIC
nepegadu

IIpakTuueckue paboTHI. H3zmepenne
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIIEHUSI MEXKIY MYyTSIMH, NPOUIECHHBIMU
TEJIOM  3a  IIOCIENOBATEIbHBIE  PABHBIC
MPOMEXYTKH BPEMEHU IIPU PAaBHOYCKOPEHHOM
JNBIDKEHUHM C HAYaJbHOM CKOPOCTBIO, PaBHOM
Hymo. M3ydyeHne ABUKEHUs IapuKa B BA3KOM
KUJIKOCTH.  VI3yueHue  JBWIKEHUS  Tela,

6p0HJCHHOr0 TOPHU30HTAJIBHO

HH#Part## IMTHAMUKA

2.2.1

[Tpunamn OTHOCHUTEILHOCTHU T"amunes.
IlepBeiii 3akoH HbroroHa. HMHepuunanbHbie

CHUCTEMBI OTCUETA

2.2.2

2.2.3

Macca tena. Cwia. [IpuHImMn cyneprno3unuu

CHUJI

Bropoii 3akoH HberoToHa a1 MarepualbHOU
TOYKM B HWHEPUUAIBHOM CHCTEME OTCUETA
(UCO). Tpermit 3akon HeroToHa s

MaTCpHaJIbHBIX TOUCK

2.2.4

3aKoH BCEMHUPHOI'O TATOTCHUS. Cuna TsSHKeCTH.

IlepBas kocMuueckas ckopocTs. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUA
CKOJIbKCHUA )41 cuiia TPCHUMA IIOKOAL.

Koaddumnment tpenns. Cuna conpoTHBICHUS




IIpH ABMIKCHUU TEJIa B ) KUAKOCTH HUJIM I'a3C

2.2.7

2.2.8

2.2.9

[loctynaTtenbHoe W BpallaTeIbHOE JBUKECHHUE
abCoJIIOTHO TBEPOTO Tena

MOMEHT CHJIbl OTHOCUTEIBHO OCH BPALIECHHUS.
[Inedo cunsl. YcioBus paBHOBECUs TBEPAOIO

tena B 1ICO

Texunyeckne YCTpOfICTBa: IMOAIIMITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktrueckue paboThl. 3yuenue ABUKEHUS
Opycka 10 HaKJIOHHOM IUIOCKOCTH O]
neiicTBueM Heckonbkux cui. HccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAKOLIUX
B jaedhopMupyeMol TNpyKWHE W PE3UHOBOM
oOpa3iie, OT BEIMYMHBI WX JjJeopmarum.
HccnenoBanue yciioBuid paBHOBECHS TBEPAOTO

TCJ1a, UMCIOIIECTO OCh BpalllCHUSA

2.3

#H#Par#H#3AKOHBI COXPAHEHIMA B MEXAHUKE

NMmnynsc mMarepuanbHOM TOYKH, CHCTEMBI

2.3.1 MaTepHUaJIbHBIX ToueK. VMmynbc cuiasl u
M3MEHEHHE UMITYIIbCa TeJla
232 3akoH coxpaHenuss umnyiasca B HCO.
o PeakTtuBHOE ABMXEHNE
2.3.3 PaGora cunbl
2.34 MOIIHOCTE CHIBI
235 Kunetnueckas sHeprus MaTepuaibHON TOYKH.
o Teopema 0 KHHETHYECKON YHEPTHU
[MotennmaneHass odHeprus. I[loTeHuuanbHas
236 SHEprus yIpyro nehopMUpPOBAaHHON
o npyxuHbl. [loTeHnuanpHas dSHeprus Teja
BOJIM3H TOBEPXHOCTH 3eMITH
[loTeHunanpHble ¥ HEMOTEHLHATIbHBIC CHUIIBI.
237 Csi3b  pabOTHl HEMOTCHIHUATBHBIX CHUT C

U3MCHECHUCM MEXaHUYEeCKOM SHEpPIrun

CHUCTCMBI TCII. 3aKkoH COXPAaHCHUA




MEXaHUYECKON IHEPrun

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHHUS
23.9 TexHu4eckue yCTpOMCTBA: ABUKEHUE PaKeT,
- BOJIOMET, KOIIEP, IPYKUHHBIA TUCTOJIET
[Ipaktrueckue pabotel. HM3yueHue cBs3M
23.10 CKOpPOCTEM Tel IMpu HEYNpPyroM yaape.

I/ICCJ'IC,Z[OBaHI/Ie CBA3HU pa6OTBI CHJIBI C

H3MEHEHHEM MEXaHHMYECKOM OHCPIUU TCJia

MOJIEKVYJISIPHAS ©®U3UKA U TEPMOAMHAMUKA

3.1

#H#Par###OCHOBBI MOJIEKVJIAPHO-KUHETUYECKON TEOPUU

311

OcHoOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUH. BbpoyHnoBckoe
neuxenne. [luddysusa. Xapakrep ABMKEHUS U

BSaHMOHCﬁCTBHH HacCTull BEIICCTBa

3.1.2

Mogenu CTpoeHUsT Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBSICHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE ATHX MOJIC/ICH

3.13

3.1.4

Macca w™onekyn. KonudecTBo —BemiecTsa.
[TocTostHHas ABoraapo

TermoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [Ilkama temneparyp Lenscus

3.15

3.16

3.1.7

Mopnens  upeanpHOoro  raza.  OcCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU
TEOPUH UJIECAIBHOIO ra3a

AbGcouoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKON HYHEPIUU TEIUIOBOTO JBHKECHHUS
yactul rasa. [lIkana remneparyp KenpBrna
VYpaBuenne Knanelipona — Menzaeneesa.

3akoH JlanpTOHA

3.1.8

I'azoBbie 3akoHBI. M30mpo1iecchl B Ua€aIbHOM
ra3¢ C IMOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA.

n30TepMa, U30X0pa, n300apa

3.1.9

TexHnuueckue YCTpOMCTBA: TEPMOMETD,

6apomeTp




3.2

3.1.10

321

3.2.2

[Ipaktuyeckne paboTel. M3MepeHue Macchbl
BO3JyXa B KJIaCCHOM KoMHarte. MccinenoBanue
3aBUCUMOCTH MEXKIy IapaMeTPaMU COCTOSHUS

Pa3pEeIKECHHOI0 ra3a

OCHOBbI TEPMOJINMHAMMKNA

TepMmoauHamuueckass cucrema. BHyTpeHHss
SHEPTUsi TEPMOJAMHAMHYECKOM CHUCTEMBI W

CIocoObI €€ H3MEHEHNS

KommyecTBo TEmIOTH U pa60Ta. BHYTpeHHSISI

OHEPIUs OAHOATOMHOI'O NACAJIIBHOI'O Ira3a

3.2.3

Buapl Temmonepenayu: TEMJIOMPOBOIHOCTD,
KOHBEKIMs, U3Ty4deHue. TernnoéMKocTh Tena.
VYnenbHas TeIIOEMKOCTh BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICPEaauc

3.24

3.25

3.2.6

[IepBb1it 3aK0H TepmoauHaMuKuU. [IpuMeHnenne
IIEPBOIO 3aKOHa  TEPMOAUHAMUKHU K
n3onpoueccam. ['paduueckas mHTEpnpeTarus

paboTsI raza

TermoBble MamuHbl. [IpuHIUMIBL gelcTBUSA
TEIJIOBBIX MamuH. [IpeoOpa3oBanus sHEpPTUH
B TEIIOBbIX MammHax. Koaddumment
nonesnoro  geiicteus  (manee —  KIIM)

teroBoit mamuHbl. [{ukn Kapuo u ero KIT/]

Bropoit 3aKOH TEPMOJIUHAMUKHU.
HeoOpatumocTs  mporeccoB B MPHPOJE.
TeruoBsle JBUTATEIN. OKOJIOTHYECKHE

MPOOJIEMBI TETNIO3HEPTETUKH

3.2.7

Texauueckune YCTPOMCTBA: JBUTaTENIb
BHYTPEHHETO Ccropasus, OBITOBOM

XOJIOAUJIBHUK, KOHAUITHUOHED

3.2.8

[IpakTuyeckue padbotsl. 3MepeHue yaenbHOH

TEIUIOEMKOCTH

3.3

##HPar### AT PETATHBIE COCTOSAHUA BEIIIECBA. ®A30BbIE

INEPEXO/IbI




4.1

33.1

3.3.2

[TapooOpa3oBanue u koHaeHcaws. Mcnapenne
" KHTICHHE. VY nenbHast TEII0Ta
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPaTypPbI

KUIICHHUA OT JaBJICHUA

AOCONIOTHAS W OTHOCHTEIbHAs BJIAXKHOCTh

Bo3ayxa. HacelmeHHsli nap

3.3.3

334

TBépnoe TEJIO. Kpucrannueckue u
amopdHble Tena. AHHU3ZOTPONHUS  CBOWCTB
KpuCTaJlJIOB. >KI/II[KI/I€ KpHuCTaJlJIbI.

COBpeMeHHHC MaTCpHrabl

IInaBnenue wu KpUuCTallIn3alus. VYV nennHas

TerutoTa tiasieHus. Cyomumanus

3.35

3.3.6

YpaBHEHHE TEIIIOBOTO OamaHca

TexHuyeckue YCTpONCTBA: TUTPOMETp U
MICUXPOMETP,  KAJIOPUMETP,  TEXHOJIOTHH
MOJYYEHUsI COBPEMEHHBIX MaTE€pHalIOB, B TOM

YHUCJIC HAHOMATCPHAJI0B, U HAHOTCXHOJIOTHHU

3.3.7

411

[IpakTnueckue paboTHI. N3mepenue

BJIA’)KHOCTH BO3ayXa

SJIEKTPOAMMHAMUKA
###HPar#i## OJIEKTPOCTATUKA

Onextpu3anus Tea. DNeKTpUYecKui 3apsin. Ba

BUA SJICKTPUYCCKUX 3apsa 0B

412

HpOBOI[HI/IKI/I, AUSJICKTPHUKHU n

MOJYTPOBOIHUKH

4.1.3

3aKOH COXpaHEHHsI JIEKTPUIECKOTO 3apsiia

414

B3aumoneiicteue 3apsanoB. 3akon Kymnona

4.1.5

DneKTpryeckoe oJie. HanpsxénnocTts
ANEKTPUUYECKOTO OJIS. [TpuHIMI
cynepnosunuu.  JIuHMM ~ HanpsHKEHHOCTH

QJICKTPHUYICCKOIO I10JIA

4.1.6

PaGora cumnm  3IEKTPOCTATHYECKOTO  MOJS.

ITorennuan. PasHOCTE MOTEHITNAIOB

4.1.7

HpOBOIIHI/IKI/I U OUSJICKTPUKKU B IMOCTOAHHOM




4.2

JIEKTpUYECKOM  mosie.  Jluanekrpuyeckas

IIPOHULIAEMOCTh
DIIEKTPOEMKOCTb. Konpencarop.
4.1.8 OneKTpOEMKOCTh IIOCKOIO  KOHJIEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHACHCATOpa
TexHnueckue  yCcTpOMCTBA:  AJIEKTPOCKOIL,
419 NEKTPOMETP, AJIEKTPOCTATUYECKAs 3alUTa,
o 3a3eMJICHHE JIEKTPOIIPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYWHBIN ITPUHTED
4110 [IpakTueckue paboTHI. N3mepenue

SHeKTpOéMKOCTI/I KOHIACHCATOpPa

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUUYECKUU TOK. TOKU B

PA3JIMYHBIX CPEJJAX

YcnoBus CYHICCTBOBAaHUA IIOCTOAHHOI'O

421 aNeKTpuyeckoro Toka. Mcrounuku toka. Cuna
Toka. [locTostHHBIN TOK
422 Hanpsokenne. 3akon Oma 1715 yyacTka LenH
423 DIEKTPUYECKOE COMNPOTUBIIECHUE. Y AEIBbHOE
o COITPOTHBIICHUE BEUIECTBA
494 [MocnenoBarenbHOE, napaiebHOe,
o CMEIIaHHOE COeIMHEHNE TIPOBOJHUKOB
Pabora snexTpudeckoro Toka. 3akoH Jxoyss
4.2.5
— Jlenna
4.2.6 MONIHOCTb 3EKTPUYECKOTO TOKA
anekTpoaBmwxkymas cuna (ganee — I/C) u
427 BHYTpPEHHEE COMPOTHBIICHUE MCTOYHHMKA TOKA.
o 3akon Oma [Isi  TONHOM  (3aMKHYTO)
anekTprueckoi remn. KopoTkoe 3aMbIkaHue
DJeKTpOHHAs MIPOBOJIMMOCTh TBEPIBIX
128 METAJUIOB.  3aBHCHMOCTb  COIPOTHBIICHUS
o METaJlJIOB oT TEMIEpPaTypHl.
CBepxnpoBOIUMOCTb
429 OnekTpuueckuii TOK B Bakyyme. CBolicTBa

OJICKTPOHHBIX ITYYKOB




4.2.10

[onynpoBoanuku. CoOCTBEHHAs! M IPUMECHAs
IPOBOJUMOCTb IOJYNPOBOAHUKOB. CBOHCTBa

p-n nepexoxa. IloxynpoBoJHUKOBBIE TPUOOPHI

4211

DNEKTPUYECKH  TOK B DJIEKTPOJUTAX.
DIEeKTPOIUTHYECKAsS JIUCCOLHAIINSL.

DneKTpoan3

4.2.12

4.2.13

4.2.14

11 KIIACC

DNEeKTPUYECKUI TOK B rasax.
CaMOCTOSTEIbHEIN W HECAMOCTOSATEIbHBIN
paspsan. PaznuynHbie TUIBI CaMOCTOSITEIHLHOTO

pazpsna. Monnus. [1nazma

TexHuuyeckue  ycTpoiicTBa: ammepMerp,
BOJITMETP,  pEOCTaT, HCTOYHHUKH  TOKa,
JNEKTpOHarpeBaTelbHbIC npuOopHI,
3JEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COTPOTUBIICHUS, BaKyyMHBIN U0/,
TEPMHUCTOPbI u (boTOpe3UCTOpHI,

HOJ'IyrIpOBOI[HHKOBLIfI AuoA, ralbBaHHUKa

[IpakTnueckue paboThLI. N3yuenne
CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.

W3mepenne OJIC UCTOYHMKA TOKa M €ro
BHYTPEHHEro comnpoTtusienus. HaOmroneHnue

AIIEKTPOITH3a

Kon Koanposepsiemoro

pasaeiia 3JIEMEHTA

IIpoBepsiemble 3JIeMEHTHI COAEPKAHUSA

4 DJIEKTPOAMMHAMUKA
###HPar#tH#M AT HUTHOE I10OJIE. DJIEKTPOMATHUTHASA MHYKIUA
[Tocrossunble MarHuThl. B3ammoneiicTBue
431 MTOCTOSIHHBIX MarHuTOB
4.3 MarnutHoe 1mosie. Bexrtop MarHuTHOU
43 nHAyKuud.  [lpuHnun — cynepro3unu.

Jlunum marnutHOM wuWHAyKIuu. Kaptuna

JUHUM  MAarHuTHOM  MHAYKIUMHU  TOJIA




IIOCTOSAHHBIX MAarHuToOB

MarsnutHoe 10JIE NIPOBOAHUKA C TOKOM.
Kaptuna JmHUN 1OJSA AJMHHOTO INPSMOTO

INpOBOAHMKA M 3aMKHYTOI'0 KOJIBLCBOI'O

433 MPOBOJHMKA, KAaTYyIIKH C TOKOM. OTmbIT
Opcrena. BzaumoaeiicTBue NpOBOAHUKOB C
TOKOM
4.3.4 Cuita AMriepa, €€ MOJyJIb U HAIPaBJICHUE
Cuna JlopeHnua, e€ MOIyNb U HAIIPaBIICHUE.
JBr>kKeHue — 3apspDKEHHOM — 4acTUIbl B
435 OJIHOPOJIHOM MarHuTHOM Tone. Pabota
cuibl JIopeHna
4.3.6 SIBneHune HNeKTPOMArHUTHON UHAYKITUU
4.3.7 [ToTok BekTOpa MarHUTHOM MHAYKLIUH
OJ1C unaykuuu. 3aKoH 3J1€KTPOMarHUTHOU
4.3.8 naaykuu dapanes
BuxpeBoe osnextpuueckoe mnone. IC
WHAYKIIMA B TIPOBOJHHUKE, IBUKYIIEMCS
439 MOCTYTATEIbHO B OAHOPOTHOM MarHUTHOM
rnose
4.3.10 [IpaBusno Jlenna
NunykTuBHOCTE. SIBIEHHE CAaMOMHIYKIUU.
43.11
OJIC caMOMHAYKIIMA
DHeprus MAarHUTHOTO TMOJsI KaTyIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE TT0JIe
TexHudeckne  yCTpOMCTBA:  IOCTOSIHHBIE
MAarHUTHI, AIIEKTPOMATrHHUTHI,
4.3.14
AJIEKTPOIBUTATEITb, YCKOPHUTEIH
AIIEMEHTapHBIX YaCTHII, MHAYKIIMOHHAS 11€Yb
[IpakTrueckue paboThI. N3yuenne
4315 MarHUTHOTO TIOJISI KaTyIIKHU C TOKOM.

HCCHGI{OB&HI/IG l[GfICTB usg  IIOCTOSAHHOTO

MarHurTa Ha paMKy ¢ TokoMm. MccnenoBanue




SABJICHUA 3JICKTpOMaAr HUTHOM HHAYKIIUU

KOJIEBAHMA 1 BOJIHBI

5.1

#HPartH#MEX AHUYECKUE 1 OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

5.12

Konebarenprast cucrema. CBoOOmHBIE
koyieObanus. [apMoHMueckue KoseOaHwus.
IMepuon, wacrora, amrmumryga u (asa

KoJIeOaHui

[IpyxuHHbBII MasTHUK. MaTemMaTudecKuu

MasATHHUK

513

5.14

5.15

YpaBHEHHE TapMOHHUYECKHX KOJeOaHUH.
Kunemaruueckoe " IUHAMHIYECKOE

OIIMCaHKE KO0JIe0aTEILHOTO JABUKCHUA

[IpeBpamenue SHEPruu npu
rapMOHHUYECKHUX KOJIEOAHUSIX. CBs13b
aAMILIUTY/IbI KOJIeOaHui UCXOIHOU
BEJIMYUHBI C aMIUTUTyJaMU KoJyieOaHuN €€

CKOPOCTH M YCKOPEHUs

Konebarenbubiit  koHTYp.  CBOOOnHBIE
AJIEKTPOMArHUTHBIE KoJIeOaHuUs B
uaeaJbHOM  KOJIeOAaTeJIbHOM  KOHTYpE.
AHaorusi MeXIy MEXaHWYeCKUMH U
3JIEKTPOMAarHUTHBIMU KOJIEOaHUSAMU.

®opmyna Tomcona

5.16

5.1.7

5.18

3aKoH COXpPAaHCHUA DHEPTUH B HUACAJTIBHOM

KoJIe0aTeIbHOM KOHTYPC

BrIHyX/1eHHBIE MEXaHUYECKHe KoJeOaHMs.
Pe3onanc. Pe3onancHas KpHBasl.
BeyxeHHbIE JJIEKTPOMAarHUTHbIE

KOJICOAaHUS.

Ilepemennbii  TOkK.  CHHYycOMJAJIBHBIN

MePEMEHHBIN TOK.

5.19

MomHocTh MEPEMEHHOTO TOKA.
AMIUIUTYZAHOE M JIEHCTBYIOIIEE 3HAUEHUE

CHJIBI TOKA W HAIIPSAXKCHUSA




5.1.10

5.1.11

5.1.12

Tpancdopmarop. [IponusBoacTso, nepenayda
U MOoTpeOseHne 3JIEKTPUUYECKONH SHEPIUU.
DKOJIOTUYECKUE PUCKHU IPU IPOU3BOJACTBE
BJIEKTPUYECKON SHEPIruu. Kynberypa
HCII0JIb30BAHUS AJIEKTPOIHEPTUU B

HOBCCI[HCBHOI‘/'I KHU3HU

Texnuueckue ycTpoicTBa: ceiicmorpad,
3JIEKTPUYECKHI 3BOHOK, JINHUU

QJICKTpoIepcaad

[Ipaktuueckne pabotel. HccnenoBanue
3aBUCHUMOCTH IE€pHOJa MalbIX KojeOaHui
rpy3a Ha HUTU OT JUIMHBI HUTU U MAacChl
rpy3a. MccnenoBanue nepeMEHHOIO TOKa B
LENu U3 TOCJIeI0BaTeIbHO COEeIUHEHHBIX

KOHJIEHCATOPa, KaTyLIKU U PE3UCTopa

5.2

#H#HPartH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

5.2.1

Mexanuueckue BOJIHBI, YCIIOBHUS
pactipoctpanenus. I[lepuon.  CkopocTb
pacrpocTpaHeHHss W JUIMHA  BOJIHBI.

HOHepeLIHI)IC " IpOJO0JIBHBIC BOJTHBI

5.2.2

5.2.3

###Par### Nnrepdepenuus u nudpaxuus
MEXaHUYECKUX BOJH
3Byk. CkopocTh 3ByKa. I'poMKOCTH 3ByKa.

BricoTta Tona. TemOp 3Byka

5.24

525

DJIEKTPOMAarHuTHbBIE ~ BOJIHBL. Y CJIOBUSA
W3JIYy4eHUs  SJEKTPOMArHUTHBIX  BOJIH.
B3anmnuast opuenTtanust BektopoB E, B u v

B SHCKTpOMaFHHTHOﬁ BOJIHC B BAKyyM€

CBoiicTBa  DJIEKTPOMAarHUTHBIX  BOJIH:
OTpakKeHHe, MNPEJOMIICHUE, MOJIPU3aNNS,
mudpakuus, uHTepdepenuus. CKOpocTb

OJICKTPOMAardiuTHBIX BOJIH

5.2.6

[xamna 3JIEKTPOMArHUTHBIX BOJIH.
IIpuMmeHEeHNE 3IIEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

[IpuHUMNBl PaUOCBI3U M TEJICBUICHHUS.
Pagnomokanus. DJIEKTPOMarHuTHOE

3arpsi3HEHHE OKPYKAIOIIEH Cpeibl

5.2.8

TexHudeckue yCTpPOWCTBA: MY3BIKAJIBHBIC
UHCTPYMEHTBI, yJIBTPa3ByKOBas
JUAarHOCTHKa B TEXHUKE M MEIULMHE,
pamap,  pagUONPUEMHHUK,  TEJIEBU30D,

aHTeHHa, tenedon, CBU-neup

5.3

##HPartH#OII TUKA

531

5.3.2

[IpsAMonnHEHOE PacIpOCTpPAHEHUE CBETA
B OIHOpOJHOM cpene. JIyu cBera

OtpaxkeHue cBera. 3aKOHBI OTPAXKCHUS
ceta. I[loctpoeHne M300pakeHunii B IJIOCKOM

3epKaje

5.3.3

I[Npenomienne cBeTa. 3aKOHBI TIPETOMIICHHS
CBETA. AOCOMOTHBIH TIOKa3aTesb

MIPEIOMIIEHUS

5.34

[omuoe BHYTPEHHEE OTpPayKEHUE.
[IpenenpHbIli Yroa MOJHOTO BHYTPEHHETO

OTpaKEHUS

5.3.5

5.3.6

5.3.7

Hucnepcuss  cBera. CIIOXKHBIH ~ COCTaB

Oenoro cBera. L[Bet

Cobwuparoliiue ¥ pacceuBarollue JUH3HL.
Tonkas nuH3a. DOKYCHOE PACCTOSHHUE U
ONTHYECKass  CWjia  TOHKOM  JIMH3BL.
[TocTpoenne n300pakeHUt B COOMPAIOTITUX
U pacceMBalIIMX JuH3aXx. Popmyna
TOHKOW JHH3EL. YBeIWUeHHe, J1aBacMoe

JIMH30H

[Ipenensr npUMEHUMOCTH T€OMETPUYECKON

OIITUKH

5.3.8

WNurepdepeniiuss cBera.  KorepeHTHbIE
HCTOYHHKH. Vcenosus HAOIIOAECHUS
MaKCUMYMOB H MUHHUMYMOB B

UHTEPPEPEHIIMOHHON KapTHUHE OT JBYX




CI/IH(baSHbIX KOTCPCHTHBIX HCTOYHUKOB

Hudpakmuss  cera.  JudpakumonHas

peméTKa. VcaoBue Ha6J'IIOI[CHI/I5I TJIaBHBIX

5.3.9 MaKCHUMYMOB npu MaJCHAN
MOHOXPOMaTHUYECKOTO CBeTa Ha
TU(PPaKIUOHHYIO PEIIETKY
5.3.10 [Monspuzanus cera
TexHudeckue yCTpOMCTBA: OYKH, JIYIa,
¢doroanmnapar, NPOEKLUUOHHBIM anmapar,
5.3.11 MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAsI
OIITHKA, IU(ppaKIHOHHAS peérka,
MIOJIIPOU T
[IpakTuueckue  pabOTHI. H3smepenue
531 nokasarens npeiomieHus. MccnenoBanue

CBOMCTB  HW300pakKCHHMH B  JIMH3aX.

HabGmronenue qucnepcuu ceeta

BJIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'pannubl TPUMEHUMOCTH  KJIACCHYECKOU
MEXaHUKHU. ITocTynatel TEOPUHU
OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTh
MOZYJIsl CKOPOCTH CBE€Ta B BaKyyMe,

MIPUHIIATT OTHOCUTEIILHOCTH DUHINITeHHA

6.2

OTHOCHUTENBHOCTh OOAHOBPEMCHHOCTH.
3aMCI[J'IeHI/Ie BpEMCHU W  COKpallICHUC

JUTHHEBI

6.3

DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIbI

6.4

CBsi3b Macchl C JHEpPrued W UMIYIbCOM
CBOOOJTHOM YaCTHIIBL. ODHEPTUs TOKOS

CcBOOOIHOI 4aCTHUIIBI

KBAHTOBAA ®U31KA

7.1

##Par###JIEMEHTBI KBAHTOBOM OIITUKU

7.11

®otonbl. Popmyina [lnanka cBs3u 3HEprun
dboToHa C ero YacToTOW. ODHEpPrusi wu

uMIyibe GOoToHA




7.1.2

OtkpseiTie U uccienoBanne Gporodddexra.

OIEBITEI AT. CroieToBa. 3aKOHEI

dotordpdexra

7.1.3

YpaBHeHue DHHIITEHA s

dhororddekra. «Kpacnas TPaHMIIA

dotorddexra

7.1.4

Hasnenue ceera. Onbitel [1.H. JIebenera

7.15

XHUMHUYECKOE IENICTBUE CBETA

7.16

Texnuueckue ycrpoiicTBa: (oTornement,
(dboTomaryuk, COJIHCYHAas Oarapes,

CBCTOJaHNO

7.2

7.2.1

7.2.2

7.2.3

CTPOEHUME ATOMA

Monenb atoma Tomcona. OTBITEL
Pesepdopra o uccienoBaHUIO CTPOCHHUS

aToMa. HnaHeTapHa}I MOACIb aTOMa

ITocTynarel bopa. N3nyyenune 51
NOIVIOIIEHNE (OTOHOB IIpU  HEpexone
aToMa C OJHOIO YpOBHSA DJHEPIMM Ha
npyroii. Buasl ciektpoB. CekTp ypoBHEM

OHCEPIrur aroMa BOAOpOJaa

BomnoBrle cBoicTtBa vactul. BoiHBI e
Bpoiiis. KopnyckyisipHO-BOJIHOBOM
nyanu3M. Jludpakiuus dIEeKTPOHOB Ha

KpHUCTaax

7.24

CronTanHoe H BBIHY)XXJICHHOC H3JITYUYCHHUC.

YcTpoiicTBO M IPUHIMIT pabOTHI J1azepa

7.2.5

TexHuueckue yCTpOMCTBA: CHEKTpaIbHbIN
aHayM3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMIIBIOTEP

7.2.6

[Ipaktuueckne  paborel. HabGmonenue

JIMHENYaTOro CreKkTpa

7.3

ATOMHOE A1PO

7.3.1

Metoabl HAOMIONEHHST U PETUCTPAIUU

OJICMCHTAPHBIX YaCTHUI]




7.3.2

OTkpbITHE  paAUOAKTUBHOCTH.  OMBITHI
Pezepdpopna mo ompenenenuro cocraBa
pamuoakTuBHOTO  m3mydeHus. CBoiicTBa
anbda-, 6eTa-, raMmma-u3nydeHus. Biusaue

PaaAuOaKTUBHOCTHU HaA JKUBBIC OPIraHU3MBbI

7.3.3

7.3.4

OTkpplTHE  TPOTOHAa U HEUTpOHA.
Hyxnonnas moxenp siapa I'eiizenbepra —
WBanenko. 3apsan siapa. MaccoBoe 4uciio

siapa. M3oTormbl

Anbda-pacna. DNEeKTPOHHBII u
MO3UTPOHHBIA  Oera-pacman.  ['amma-
U3IIy4yeHue. 3aKOH  paJAMOAKTUBHOIO

pacrmaga

7.3.5

7.3.6

7.3.7

OHeprus CBS3M HYKJIOHOB B  sIpe.
SAnepusie cunbl. Jledext maccsl sapa
Snepuble peakuuu. JleneHWe W CHHTE3
Anep

Snepusii peakTop. TepmosinepHbIit
cunte3. [lpoOrembl U  MEPCHEKTUBBI
SIEPHOM  DHEPreTUKHU.  OKOJIOTMUYECKHE

ACIICKTHI SII[epHOI\/JI SHECPICTUKHA

7.3.8

OnemeHTapHble  yacTUlbl.  OTKpbITHE
[IO3UTPOHA. dyH1aMeHTAIIbHbBIE

B3aHUMOJICUCTBU

7.3.9

TexHuueckue  yCcTpoMCTBa:  JTO3UMETP,
Kamepa BuibCoHa, SAEpHBIM peakTop,

aToMHas bomOa

7.3.10

IIpaktnueckue pabotel. HccnenoBanue

TPCKOB qacTuI (HO T'OTOBBIM

dhotorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gnoro Heba. Co3Be3mus, sSpKue

3BE31IBI, IIAHETHI, UX BUAMMOE JIBIIKEHUE

8.2

ConHeu”ass cucreMa. IlnaHeTsl 3€MHOU




TPYIIIIBI. IImaneThI-TUTAHTEI u nux
CIIYTHUKH, KApPJIHWKOBBIC ILJIAHCTHI. Margle

testa COTHEYHON CUCTEMBI

8.3

8.4

8.5

8.6

8.7

Comane, ¢orochepa u  armocdepa.

ConHeyHast aKTUBHOCTD
Hcrounuk sneprun CoJiHIla U 3BE3]T

3BE3/MbI, WX OCHOBHBIE XapPAKTEPUCTUKH:
Macca, CBETUMOCTb, PaJNyC, TeMIIeparypa,
HX B3aHMOCBS3b. Jlnarpamma
«CTIEKTPAJbHBIA ~ KJIACC —  CBETUMOCTB.
3Bé3npI  IVIABHOH  IMOCIEAOBATENHHOCTH.
3aBUCHMOCTE «Macca — CBETHMOCTBY» JJIA

3BE3] TJIaBHOM IOCJICA0BATCIIBHOCTH

##H#Par###BuyTpeHHEee  CTpOeHHE  3BE3IL.
CoBpemeHHbBIE NIPEe/ICTaBIIECHUs 0
poucxokaeHnn u sBomouuu ConHua u

3BE3. DTanbl )KU3HU 3BE3T

Mineunsii  Ilyre — Hama [anakrtuka.
CnupanbHas  cTpykTypa [ amakTukwy,
pacmpeneneHue 3BE3N, rasa U IBUIN.
[lonoxxenne u gBuxenne ConHoa B
lanaktuke. Ilnockas wu  cdepuueckas

OOACUCTEMBI | aJlTakKTUKHA

8.8

8.9

8.10

Tunel ramaktuk. PagmorajakThkn WU

KBa3apbl. YEpHBIE ABIPHI B Apax rajJakTUK

Bcenennas.  Pacmiupenue  BceeneHHOM.
3akoHn XaOb6na. Pasz0eranue rajakTuk.
Bospact u pamuyc Bcenennoit, teopus
bonsmioro B3peiBa. Mogens  «ropsuen
Bcenennoi». PenukroBoe usiyyeHue

MacmtabHass ~ cTpykTypa  BcenenHoil.

Meraranaktuka. Hepeménubie mpoOaemMsl

aACTPOHOMHHU




YYEBHO-METOJUYECKOE OBECIMEYEHUE OBPA3OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

®wusuka, 10 knace Mskumes .., Byxosues b.b., Corckuit H.H. ®u3zuka. 10 k1. ba3. u yroy6m.
ypoBHU. — M.: [IpocBemienue, 2025.

METOINYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

MeTOI[I/I‘leCKI/IC PEKOMCHAAINN I/IHCTI/ITYTa CTpaTCruv pasBUTUA 06pa3OBaHI/I$I «Cucrema OLCHKH

JOCTHKEHUH IIIAHUPYEMBIX MPEAMETHBIX PE3yJIbTaTOB OCBOCHHS YI€OHOTO MPEAMETa
«®Puzukay, 2023

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET
bubauoreka [IOK
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