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HHOACHUTEJIBHAA 3AIIUCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00Imero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXKEHUH M TpeOOBaHMH K pe3yiabTaTaM OCBOEHHS OCHOBHOM
obOpasoBarenbHOl Tmporpammel, mpeacTtaBieHHBIX B DPI'OC COO, a Takke ¢ ydéToM
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNOoJaBaHUsl y4eOHOTO
npenmera «®@u3ukay B 00pa3oBaTeNbHBIX — opranm3amusax —Poccwiickoit  dDenepanuu,
peaTM3yoLUMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue NporpaMMbl MO (U3MKE HamNpaBleHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyudaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATEILHOCTHOTO Noaxoaa. IIporpamMma o ¢pu3nke coOTBETCTBYET
tpeboBanusiM OI'OC COO K TIaHUPYEeMBbIM JIMYHOCTHBIM, MPEIAMETHBIM U METanpeIMEeTHBIM
pe3yibTataM OOYYeHHs, a TAaKK€ YUYMTHIBAET HEOOXOAMMOCTb peaIM3allMUd MEXIIPEIMETHBIX
CBsi3eH (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC 1€ M3y4YCHUs (U3UKM HA YPOBHE CPEIHEr0 OO0IIero oOpa3oBaHMS, IUIAHHPYEMbIC
pe3yibTaThl OCBOEHUS Kypca (U3MKU: JIMYHOCTHBIE, METalpeAMETHbIe, IpeIMETHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIAHUPYEMbIE PE3yJbTaThl OCBOCHUS Kypca (M3UKU Ha 0a30BOM YpOBHE, B TOM YHCIIE

IIpeIMETHBIE PE3YJIbTAThI IO rojiaM 00yUEHUs;

e cosiepkaHue yuyeOHoro nmpeamera «Pu3uka» mo rogam o0ydeHHs..

®du3nka Kak HayKa 0 HauboJiee 00IMX 3aKOHAX MPUPO/IBI, BBICTYIIAs B KAU€CTBE YIEOHOTO
npeaMeTa B IIKOJIEe, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHUI 00 OKpy»XKarolleM MUpe.
IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUH, U3y4aeMbIX
XumHel, ounonorue, ¢usmueckoi reorpadueir u acrpoHomueil. Mcnonp3oBaHue U aKTHUBHOE
OpUMEHeHHe (U3MUYECKUX 3HAHUM ONpeneNnseT XapakTep U Pa3BUTHE Pa3sHOOOPA3HBIX
TEXHOJIOTUI B cdepe B3HEpPreTHKH, TPAaHCIOPTa, OCBOEHUS KOCMOCA, TIOJyYeHHs HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U JIpyrux. U3ydeHue pu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00y4aroImuxcs, B GopMHUpoBaHUE YMEHUI
NPUMEHATHh HAyYHbBII METO]I TTO3HAHUS MPH BHITIOJIHEHUN UMHU YU€OHBIX UCCIIEIOBAHHM.

B ocHOBY Kkypca (hu3ukH 17151 yPOBHS cpelHero o0Iiero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBJISIETCS JIOTUYECKU 3aBEPUIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KIACCHUYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuall Kypca (pU3HKH 00beTUHEH BOKPYT
¢uznueckux Tteopuil. Benymum B kypce sBusercs (GOpMUPOBAHHE MPENCTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys IpearnosaraeT UCIoIb30BaHHE T'yMaHUTapHOTO
noTeHImanza GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U pa3BUTHS (PU3HMKU C pa3BUTHEM OOIIECTBa,
a TaK’Ke ¢ MUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU U SKOJIOTMYECKUMHU IIpoOIeMaMHu.

Hoes npuknaonoi nanpasnennocmu. Kypce Gpu3nku npezmnonaraetT 3HaKOMCTBO € IHIHPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoesn »skonocusayuu peasn3yercsi MOCPEICTBOM BBEACHHUS 3JIEMEHTOB COJAEp)KaHUS,
HNOCBALIEHHBIX JKOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyXIeHUs NpoOJIeM pPallMOHAIbHOTO IPUPOIONIONIE30BaHUS U
HKOJIOTHYECKOM Oe30MaCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMHU Kypca (PU3MKH Ha ypOBHE CpETHEro 00mero o0pa3oBaHUS
ABISIOTCS  (pu3uueckue Teopuu ((popMHpOBaHHWE NPEICTABICHUH O CTPYKType IOCTPOECHHUS
¢du3nyeckoil TeopuM, poiau (yHIAMEHTAIbHBIX 3aKOHOB W IPUHLMIIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTH TEOPHM, Ui ONMHUCAHHS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTeMHO-1eTeTbHOCTHBIN MOX0 B Kypce (DU3UKU pealn3yeTcs MPEexe BCEro 3a CuéT
OpraHu3alK 3KCIEPUMEHTAILHONW IesATeIbHOCTH oOydarouuxcs. J{ias 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOIIMIA CIMCOK
YUYEHHUYECKUX NPAaKTUYEeCKUX paboT. BelaeneHue B ykazaHHOM IepeyHe Ja0OopaTOpHBIX padoT,
IPOBOJUMBIX JJIsl KOHTPOJSI M OLEHKH, OCYLIECTBISETCS Yy4YacTHUKaMHU 0Opa30BaTebHOIO
nporiecca UCXOs U3 0COOEHHOCTEH TUTAaHUPOBAHMS U OCHaIeHus kKabuHeta ¢usuku. [lpu sToM
oOecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC H3MEPEHHS,
UCCIICIOBAaHMs 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M IIOCTAaHOBKY OIBITOB I10 IPOBEpPKE
HPEJIOKEHHBIX THIIOTE3.

Bosnbiioe BHUMaHUE yAENsSeTcs PEIICHUIO pacu€THBIX W KadeCTBEHHBIX 3a1ad. Ilpu sTom
JUISL PAaCYETHBIX 3a]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33/JaHHOM (PU3MUECKON MOJEIBIO,
HO3BOJISIOIIME NPUMEHSTh M3Y4YEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOI0 pasjena
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3nenoB. s KayecTBEHHBIX 3ajjad MPHOPUTETOM
SBIISIIOTCSL 3aJaHUsS Ha OOBSICHEHHE TMPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpY’KaloIIe XKu3HH, TpeOyromume BbIOOpa (DU3WYECKOW MOJAENW I CUTyalluH MPaKTUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBunm ¢ TpedoBanusmu DPI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
oOuiero o6pa3oBaHUs JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpPEIMETHOro kaOuHeTa (U3MKH WU B
YCIOBUSX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYUYHOro 1uKia. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PATOPHOE 00OPYOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYCHHUECKHMX TPAKTHYECKUX pPadOT W JIEMOHCTPAIIOHHOE
obopyoBaHue.

JleMoHCTpanoHHOe 000pynoBaHHe (OPMHUPYETCS B COOTBETCTBUM C IMPHHLUIIOM
MHUHHMAaJIbHON JOCTAaTOYHOCTH M O0ECHEeYMBAET MOCTAHOBKY IEPEUMCIEHHBIX B IPOrpamMMe I10
¢u3nKe KIIOYEBBIX JEMOHCTpAIUil A HUCCIENOBAHMSI HM3y4aeMbIX SIBJICHHM M TPOIIECCOB,
IMITUPUYECKUX U PYHTaMEHTAITBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHIH.

JlaGopaTtopHoe 00OpYyAOBaHUE JJIS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMAaTHYECKUX KOMIUICKTOB M OOECIeYMBaeTcsi B pacdy€ére OAHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI JaOOPAaTOPHOrO OOOPYAOBAHMS JOJKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU 1IENISIMU U3Y4YEHUS GPUUKU B 00ILIEM 00pa30BaHUU SBISIIOTCS:

e hopMupoBaHHE HHTEpeca M CTpPEMJICHHs OOy4alOMMXCS K HayyHOMY H3YYEHHUIO

IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
®pa3BUTHE TPEACTABICHUH O HAyyHOM METOJA€ TO3HaHUS U  (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBJICHHSIM;



¢ hopMupoOBaHHE HAyYHOTO MHPOBO33PEHUS KaK pe3ysibTaTa M3y4eHHsS OCHOB CTPOCHHSA
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

¢ popmupoBaHUE YyMEHUN OOBACHATDH SIBICHUS C UCIIOJIB30BAHUEM (PU3NYECKUX 3HAHUM U
HAYYHBIX JI0Ka3aTeIbCTB;

¢ popmupoBaHUE TPEJCTaBICHUNA O poiu (PU3MKHU JUIS Pa3BUTHS APYTUX ECTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTUH.

JocTikeHnne 3TUX Lenell o0ecreynBaeTcsi peluIeHHeM CIEAYIONMX 3a7ad B Ipolecce

U3ydeHus Kypca GU3MKU Ha YPOBHE CpeHEro o01iero o0pa3oBaHus:

® [IPHOOpPETEHNE CUCTEMBbI 3HAHUI 00 O0ImUX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, JIEKTPOJUHAMUKY, KBAHTOBYIO
(bu3KKyY U IeMEHTHI aCTPOPU3UKH;

e popMHupoBaHHME yMEHUU TMPUMEHSATH TEOPETHYECKHE 3HAHUS [UIA OOBSICHEHUS
buznyecKkux SBJICHWM B TPUPOJE U JIA NPUHATHS TNPAKTHUECKUX PpELICHUH B
MMOBCEAHEBHOM KU3HU;

® OCBOCHHE CITIOCOOOB PEIICHUS Pa3INyYHbIX 3a/1a4 C SBHO 33JJaHHON (hU3HUECKON MOJIENbIO,
3a1ad, IOPa3yMEBAIONIMX CaMOCTOATENbHOE CO3/aHue (U3MYECKOH MOJENH,
aJICKBaTHOW YCJIOBHUSAM 3a]1a4U;

® TOHUMaHNe (UINIECKUX OCHOB W MPHUHIUIOB JEHCTBUS TEXHHYECKHX YCTPOWCTB M
TEXHOJIOTHYECKHUX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOLIYIO CPELY;

® OBJIAZICHUE METOAAMU CaMOCTOSATEIBHOTO TUIAHUPOBAHUS W TPOBEACHUS (DU3MUECKHX
HKCIEPUMEHTOB,  aHalu3a M  UHTEepOpeTandd  HH(pOpManuu,  OmpeaesIeHus
JIOCTOBEPHOCTH MOJYYEHHOTO Pe3ysbTara;

® CO3/1aHUE YCJIOBUHM Ui pa3BUTHS YMEHHUI MPOEKTHO-HCCIEN0BATENbCKOM, TBOPUYECKOM
NeSITeTbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUS
otBoauTcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Tpennaraemslii B mporpamme o (Gpu3mke nepeyeHsb JabopaTOPHBIX U MPAKTUYECKUX PadoOT
SIBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTEIh JeJaceT BHIOOp IMPOBEACHHUs JTabOpaTOpPHBIX paboT |
OTIBITOB C YU4ETOM WHIUBUAYATbHBIX OCOOEHHOCTEN 00yUYaIOLIXCS.

COJEPKAHUE OBYYEHUA
10 KJIACC

Pa3nes 1. ®u3nka u MeTOAbI HAYYHOI'O TO3HAHMS
O®usnka — Hayka o npupoje. HayuHble MeToabl MO3HaHUS OKpy»Karolero mupa. Poib
HKCIIEPUMEHTA U TEOPHH B MPOIECCE TTO3HAHUS MMPUPOJIBI. DKCIIEPUMEHT B (PU3HKE.
MopnenupoBanue Qu3uveckux sBICHU W mporeccoB. Hayunbsie runores3sl. Ousnueckue
3aKOHBI ¥ TEOpUU. | paHHIIBI IPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [I[pUHITNT COOTBETCTBHS.
Pors m mecto ¢ms3ukm B (QopMHUpPOBAHWM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B
MPAKTUYECKOU IESITETLHOCTH JIIOJIEH.
Jlemoncmpayuu
AHasnorosble ¥ U(PPOBBIC U3MEPUTEILHBIE PUOOPHI, KOMITBIOTEPHBIC TATIUKH.

Pa3zgen 2. Mexanuka



Tema 1. Kunemamuka

Mexanuueckoe aABM)KEHHE. (OTHOCHUTEIBHOCTh MEXAHMUYECKOTro ABMKEeHMs. Cucrema
orcuéra. Tpaekropus.

[Tepemerienune, CKOpocTh (CpedHsisl CKOPOCTb, MIHOBEHHAas CKOPOCTb) M YCKOPEHHUE
MaTepUaIbHONW TOYKH, UX IPOEKIMHM Ha OCH CHCTEMBbI KOOpAMHAT. CII0’KeHUE NEepEeMELICHUN U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE UM paBHOYCKOPEHHOE MPsSMOJIMHEHHOE NIBIKeHUe. ['paduku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMEILEHUS MaTEpUAIbHON TOYKHA OT BPEMEHHU.

CoboaHoe nazeHue. Y ckopeHue cBOOOIHOTO NaieHus..

KpuBonuneriHoe nBukeHue. J[IBH>KEHME MATEpUAIIBHOM TOYKM 110 OKPY>KHOCTH C
IIOCTOSIHHOW II0 MOJYJI0 CKOPOCTBIO. YTIJIOBas CKOPOCTb, JUHEHHas CKopocTh. llepuon u
yacTora obpaienus. LleHTpocTpeMuTebHOE YCKOPEHUE.

TexHuueckue ycTpoiicTBa W MNPAKTUYECKOE IPUMEHEHHUE: CIHUJOMETp, JBUKCHHE
CHapsJ0B, LICTIHBIE U PEMEHHBIE NEPEIadH.

Jlemoncmpayuu

Mogenb cucteMsl OTCUETA, HIUTFOCTPALUS KUHEMAaTHUYECKUX XapaKTEPUCTUK IBUKECHUS.

[TpeoOpa3oBaHue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO34yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habumronenue aBmxeHus Tena, OpoleHHOro MO YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaeHUs.

HarpaBnenue CKOpOCTH IpU ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne HepaBHOMEPHOTO JIBH>KEHMS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOILNEHMS — MEXKAY — IyTSAMH,  NPOHIACHHBIMM  TEIOM 34
[IOCJIEIOBATEIbHBIE pPaBHBIE IIPOMEKYTKM BPEMEHHM IIPU PABHOYCKOPEHHOM [JBH)KEHHUU C
Ha4aJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yuenune ABMKEHUS MIApUKA B BA3KOW KUIKOCTH.

N3yueHne ABMKEHUS Tea, OPOLIEHHOTO0 FOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocuTenbHOCTH ["anmmes. [lepBoiit 3akoH HeroToHa. IHEpLManbHbIe CUCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHmun cynepno3unmu cwil. Btopoil 3akoH HberoToHa ais
MarepualbHOU TOUYKHU. Tpernii 3akoH Hpl0TOHA [UI MaTepuanbHbIX TOYEK.

3akoH BceMUpHOro TsroreHus. Cumna Tsokectd. [lepBas kocmMuyeckas CKOpOCTb.

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

Tpenne. Bunbl Tpenust (nokos, ckoyibxkeHus, kaueHus). Cuna TpeHus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Kosgoumnuent tpenns. Cuna conpoTUBICHUS
IIPHU IBMKEHUH TeEJIa B )KUJKOCTH WM rase.

[ToctynarensHOe 1 BpaliaTelbHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TeNa.

MoOMEHT cuibl OTHOCUTENBHO OCH BpameHus. Ilnedo cumel. YcinoBus paBHOBECHS
TBEPAOTO TEIA.

TexHHYeCKHME YCTPOMCTBA M MPAKTUYECKOE IPUMEHEHUWE. IOJIIWIHUKY, IBUKCHHE
HCKYCCTBCHHBIX CITyTHHKOB.

Jlemoncmpayuu
SIBiieHne nHEpLMH.
CpaBHEHME Macc B3aUMOJICHCTBYIOIINX TEl.



Bropoii 3akon HerotoHna.

N3mepenue cuil.

CrnoxeHue cui.

3aBUCUMOCTb CUJIBl YIPYTOCTH OT Ae(opMaruu.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOIBEME U NAJCHUH.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHUS U CKOJIbKEHMSL.

VYcnoBus paBHOBeCHUs TBEPAOrO Teina. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenue aBrxeHUs Opycka 110 HaKJIOHHOM IJIIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CWJI YHPYTOCTH, BO3HUKAIOIIMX B NPYKMHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue yclI0BUM paBHOBECHUS TBEPIOTO TeJla, UMEIOIIErO OCh BPAIICHHUS.

Tema 3. 3aKkoHbl COXpaHEHUA 6 MEXAHUKE

HNmnynsc MarepralbHOM TOUYKHU (T€1a), CUCTEMBl MaTepUaAIbHbIX TOYeK. MIMITylbc CUIbl U
M3MEHEHHE UMITyJbca Teja. 3aKOH COXpaHEHHUS UMITYJbca. PeakTUBHOE ABUKEHHUE.

Pabora criibl. MOIHOCTE CHJIBI.

Kunernueckas sHeprus marepuaibHOM TOukd. Teopema 00 M3MEHEHMM KUHETHYECKOMH
DHEPIUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMUpoBaHHON MPYKUHBIL.
[TorennuanbHast sHEprus Tena BOIU3U MOBEPXHOCTH 3eMJIH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b paOOThl HEMOTEHLMATIBHBIX CHII C
M3MEHEHHNEM MEXaHWYECKON SHEPTruu CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBAa U NPAKTUUECKOE NPUMEHEHME: BOJOMET, KONEp, MPYKUHHBIN
MIACTOJIET, JBUYKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEeHMsI UMITYJIbCA.

PeakTuBHOE IBUKECHHE.

[Tepexoxa moTeHIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PATHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3ydyeHre aOCOMIOTHO HEYNPYroro yiapa € IOMOIIBIO JIBYX OJIMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3M pabOTBI CUJIBI ¢ M3MEHEHHEM MEXAaHMUYECKOW SHEpruM Teja Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOTO JKI'yTa.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopul

OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KMHETHYECKOM TEOPUHU U UX OMBITHOE 000CHOBAHUE.
bpoynoBckoe nBmwxkenme. Huddys3us. Xapaktep IBIWKEHHS W B3aUMOJEHCTBHUSI YaCTHIL
BelecTBa. MoJenu CTPOSHHS Ta30B, XUAKOCTEH W TBEPABIX Tel W OOBSICHEHHE CBONCTB
BEILIECTBA HA OCHOBE 3THX Mojeieil. Macca u pa3mepbl Mojekyn. KoaumdecTBo BelecTsa.
[TocrosinHast ABorazpo.

TemnoBoe paBHOBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Llenbcusi.

Mogenbs uneanbHoro rasza. OCHOBHOE YpaBHEHHME MOJEKYJISIPHO-KMHETHYECKON TEopuu
UaeanpHOTO ra3a. AOCONIOTHas TemIrepaTypa Kak Mepa CpeqHed KHHETHYEeCKOW OSHepTruu
TEIJIOBOTO JBM>KeHMs dvactul Trasza. Illkama temmneparyp KensBuHa. ['a30Bble 3aKOHBI.



Vpasuenue MenneneeBa—Kianeiipona. 3akon [lanproHa. M3omporecchl B MacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ paduyeckoe mpeacTaBieHue U30MPOIECCOB: H30TEPMa,
u30Xxopa, uzodapa.

TexHuueckue ycTpolcTBa U IPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITh, [OKa3bIBAIOLINE JHUCKPETHOE CTPOCHHME BeHiecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCIUHECHUM.

OnbIThl 0 AU(PY3UH KUAKOCTEH U ra30B.

Mozens OpOyHOBCKOTO JBUKEHUS.

Mogenb onbita ITepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHSL.

Monens, ninrocTpupyronias Ipupoy AaBJICHUS ra3a Ha CTEHKH COCyZa.

OnbIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3za, H30IpOLECChI.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

Omnpenenenne Macchbl BO3AyXa B KIACCHOM KOMHATe€ Ha OCHOBE H3MEpeHUil 00Bh&éma
KOMHATBI, 1aBJICHUS U TEMIIEPATyphl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKEHHOT0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoauHamuueckass cucteMa. BHYTpEHHsIS 3HEprus TEPMOJMHAMMYECKOW CHUCTEMBI U
crocoObl e€ u3mMeHenus. KoauuecTBo TenaoTel U pabota. BHyTpeHHss sHEprust 0AHOATOMHOIO
UJeaIbHOrO ra3a. Byl Teronepeayu: TEIUIONPOBOIHOCTb, KOHBEKIUS, U3JIydeHHE. Y IebHas
TEIJIOEMKOCTD BelecTBa. Koan4yecTBO TEIIOTHI IpH TEIIoNepeaaye.

[TonsstTue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHamuku. IIpumeHnenue
NEepBOTo 3aKOHA TEPMOJMHAMUKHU K H3ompoleccaM. I'padudeckas naTepnperanus paboThl rasa.

Bropoii 3akoH TepmoanHamMuki. HeoGpaTUMOCTh MPOIIECCOB B IPUPOIE.

TemioBeie MamuHbL. [IpuHIUIIEL 1eHCTBUS TeMIoBbIX MaluH. [IpeoOpa3oBaHus 3HEPTUH B
TeroBbIX MamnHax. Koagduuuent nonesnoro aeictsus terioBoil Mamuubl. [ukin Kaphao u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIeMbl TEIIO3HEPTEeTHKH.

TexHudyeckue yCTpOWCTBA M IPAKTHUYECKOE IIPUMEHEHHUE: JBUTATENIb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEW HSHEpPIUM Tella MPU COBEPIIEHUH pPabOThI: BBUIET HPOOKH M3
OYTBUIKM TOJI JIEHCTBHEM CXKaTOr'0 BO3JyXa, HarpeBaHue s(upa B JaTyHHOU TpyOke myTEéM
TpeHusl (BUICOIEMOHCTPAIIHS).

W3meHeHre BHYTpeHHEH sHepruu (TemrepaTypsl) Tella Ipy Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3/TyXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu napoBoit TypOHMHBI, IBUTATeNsi BHYTPEHHETO CrOPAaHUsl, PEaKTUBHOTO JIBUTaTeJIsl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHOU TeMT0EMKOCTH.

Tema 3. Azpecamnvie cocmoanus éewjecmea. Pa3oevle nepexoovl

[TapooOpa3zoBanue U KouaeHcanus. Mcmapenne wu  kumeHue. AOCOIIOTHaS U
OTHOCHTEJIbHAS BJIQXKHOCTh Bo3ayXxa. HachlleHHbI nap. YaenpHas TEIIoTa napooOpa3oBaHMsL.
3aBMCHUMOCTb TEMIIEPATYPhl KMIICHUS OT JaBJICHMUS.

Tsépnoe Teno. Kpucrannnueckue u amopdHbie Tesa. AHU30TPONUS CBOWCTB KPUCTAILIOB.
Kunkne xpucramael. CoBpeMeHHble Marepuaibl. [lnaBnenue m kpucramnuzauus. YJelbHas
TeruioTa riasieHus. Cyonumarus.



YpaBHEHHE TEIUIOBOTO OallaHca.

TexHuueckue ycTpoHCTBa W IPAKTUYECKOE IPUMEHEHHE: TMTPOMETP M IICUXPOMETD,
KaJIODUMETP, TEXHOJOTMU  IIOJIyYEHUS COBPEMEHHBIX MAaTepuaioB, B TOM  YHUCIE
HaHOMAaTepHaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenue npu noHW>KEHHOM JaBJICHUU.

CriocoObI U3MEPEHUS BIAKHOCTH.

Hab6nronenue HarpeBaHus U TUIABJICHHS KPUCTAIUTMYECKOTO BEIIECTBA.
JleMOHCTpaLus KpUCTaJUIOB.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

H3mepeHne OTHOCUTENbHON BIKHOCTH BO3IyXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. Inexkmpocmamuka

OnekTpuzanusi Tell. OJEKTpUYeCKUid 3apsana. JIBa Buaa >SIEKTpUUYECKHX 3apsIOB.
[IpoBOIHUKY, TUBNEKTPUKH U MTOTYIPOBOJIHUKHU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumoneiictBue 3apsimoB.  3akoH  Kynona. ToueuHslii  snekTpuyeckuil  3apsia.
Onekrpuueckoe nose. Hanpsok€HHOCTh 3nekTpuueckoro mnosd. [lpuHnun cyneprno3unuu
3JIEKTPUYECKUX NoJIeH. JINHUKM HanpsHKEHHOCTH JIEKTPUYECKOTO MOJIS.

PaGota cun osnextpocratueckoro mosd. Ilorennuan. PasHOCTh MOTEHLMANOB.
[TpOBOAHMKY M TUAJIEKTPUKHU B AIEKTPOCTATUYECKOM ToJie. J{uaneKkTpruueckas NpoOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcatop. DIeKTpOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. JHEPTHs
3apsHKEHHOT0 KOHJEHCATOPA.

TexHnueckue ycCTpoilcTBa M INPAKTUYECKOE NPUMEHEHHUE: DJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB, KOHJIEHCATOp, KOMUPOBAIbHBIN
anmapar, CTpyMHBIN IIPUHTED.

Llemoncmpayuu

YCeTpoCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

ITpOoBOAHMKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DneKTpocTaTUYECKast 3alluTa.

JIMdIIeKTPUKY B AJIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IJIOCKOTO KOHJAEHcaTopa OT IUIOMIAAM  IJIACTHH,
paccTosHUA MEXy HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHAEHCATOPA.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

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

DNEKTPUYECKUN TOK. YCJIOBHS CYIIECTBOBAHUS 3JIEKTPUUECKOrO TOKA. MICTOUHMKM TOKa.
Cuna toka. [TocTOsSHHBIN TOK.

Hanpspokenue. 3akon Oma 15 ydacTka LernH.

SHGKTpI/I‘ICCKOG COIIPOTUBJICHUC. y,Z[G.HBHOC COIIPOTUBJICHUC BCIICCTBA.
HOCJIGI[OB&TG.HBHOG, napajjiCJbHOC, CMCIIAHHOC COCAMHCHUEC TPOBOJHNUKOB.

Pa6ota snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOIHOCT 3IEKTPUIECKOTO TOKa.



DIIEKTPOABMKYILAsl CUJIA U BHYTPEHHEE CONPOTHUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) asekTpuueckoil nenu. KopoTkoe 3aMbikaHue.

DneKTpOHHask IPOBOAMMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS] METAJIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DJIEKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHass M TNPUMECHAs NPOBOJUMOCTH IOJYIIPOBOIHHUKOB.
CgoiictBa p—Nn-nepexoaa. [1oxynpoBoJHHUKOBEIE TPHOOPHI.

OJIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIHUTOB. DJIEKTPOJIUTHYECKAS
Jucconanus. JJIEKTPOIIN3.

OnexTpuueckuil Tk B razax. CaMOCTOSITENIbHBIM U HECAMOCTOATEIbHBIN pa3psa. MonHus.
IIna3zma.

TexHuueckue yCTpoCTBA M MPAKTHUYECKOE IPUMEHEHHE: aMIIEpMETP, BOJBTMETD,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHbIE MPHUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpsl, TEPMOMETP CONPOTHUBICHHS, BAaKyyMHBIH IHOJ, TEPMHUCTOPHI M (POTOPE3UCTOPHI,
[IOJIYTIPOBOIHUKOBBIM JTNOJI, TaJbBaHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HANPSHKEHUS.

3aBUCHUMOCTh CONPOTUBIEHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBL, IUIOLIAAU
MONEPEYHOI0 CEUEHUs U MaTepHuaa.

CMmenaHHoe CoOeIMHEHUE POBOJHUKOB.

[Tpsimoe uM3MepeHne 3IEKTPOABMKYIIEH cuibl. KOpOoTKOo€ 3aMblKaHHE TajlbBaHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHET 0 COIPOTHUBIICHUS.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYypPHI.

ITpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoli pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

W3y4eHne CMEIIaHHOTO COEMHEHNSI PE3UCTOPOB.

W3mepeHne  2JIEKTPOABWIKYIEH CHJIBI HMCTOYHMKA TOKA M €r0  BHYTPEHHETO
COINPOTUBIICHUS.

HabGnronenue anexrpomnusa.

Me:xnpeamerHblie CBA3H

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce oCymIecTBISieTCS C YYETOM
COJIep’KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpadu U TEXHOJIOTHH.

Medscnpeomemnsie nouwsamus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHHS:
sBIIEHUE, Hay4YHBIH (akT, rumore3a, (Qu3MUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
HKCIIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHWEe CUCTEMBl YypaBHEHHM, JuHEWHas (QyHKOusA, mapabona,
runepOona, ux rpaduKu ¥ CBOWCTBA, TPUTOHOMETPpUYECKUE (DYHKIIUU: CHHYC, KOCUHYC, TAHTEHC,
KOTaHT'€HC, OCHOBHOE TPUIOHOMETPHUUYECKOE TOXKJIECTBO, BEKTOPHl M MX IPOEKIMH Ha OCHU
KOOPJIMHAT, CJI0KEHNE BEKTOPOB.

buonoeus: mexannueckoe NBWKEHHE B KUBOUW npupoje, nuddysus, ocMoc, TermtooOMeH
JKUBBIX OpraHU3MOB (BHJIbI TEIUIONEpEAaun, TEIJIOBOE PABHOBECHE), FIEKTPUUYECKUE SIBJICHUS B
JKUBOM IPUPOJIE.



Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJIb BELIECTBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPHABIX TEJ, KUJIKOCTEH M Tra30B, BJIEKTPHUYECKUE
CBOMCTBa METAJIOB, 3JIEKTPOJUTUYECKAS TUCCOLIMALNS, FaJbBaHUKA.

Teoepagpus: BNaxxHOCTh BO3yXa, BETPBI, OapOMETpP, TEPMOMETP.

Texnonoeus: npeodpa3zoBaHUE JBHKCHHUM C MCIIOJIb30BAHMEM MEXaHHU3MOB, YUET TPEHHUS B
TEXHUKE, MOJIIUIHUKH, HCIOJb30BaHUE 3aKOHA COXPAHEHUS HMMITyJbca B TEXHHUKE (pakera,
BOJOMET W JpYyrue), JBUTATENb BHYTPEHHETO CrOpaHus, IapoBas TypOuHa, OBITOBOI
XOJIOJIUWJIBHUK, KOHJIUIIMOHEDP, TEXHOJOTMH TOJIYYEHHUSI COBPEMEHHBIX MaTEpUajIoB, B TOM YHUCIE
HAaHOMATEpUaJIOB, M  HAHOTEXHOJIOTMH,  JJICKTPOCTATHYECKas  3alluTa,  3a3eMJICHUE
AIIEKTPOTIPUOOPOB, KCEPOKC, CTPYHHBIA TMPHUHTEP, DIIEKTPOHATPEBATEIbHBIC MPUOOPHI,
AJIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. InNeKmMpoMAcHUMHAA UHOYKUUS

ITocrosiHHBIE MarHuThHl. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarmutHoe IIOJe.
Bekrop marauTHONM MHAYKIMM. [IpyHIMI Cynieprnio3uiuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHAyKuuY. KapTiHa TMHUM MarHUTHONM MHAYKLUHU TOJISl IOCTOSIHHBIX MAarHUTOB.

MaruutHoe moje npoBOAHMKA ¢ TOKOM. KapTuHa nMHMM MHIYKIUM MarHUTHOTO IOJIS
JUIMHHOTO NPSIMOIO NMPOBOAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHHMKA, KAaTYIIKH C TOKOM.
OmneiT OpcTena. BzanmopeiicTBre MpoOBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJib U HallpaBJICHHE.

Cuna Jlopenna, e€ Moaynb W HampaBleHHE. J[BHKeHHE 3apsyKEHHOHW 4YacTHIBl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

SIBneHne DIEKTpOMAarHUTHOM WHAYKIMHM. [IOTOK BEKTOpa MarHUTHOM HMHIYKLHH.
DNeKTPOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMAarHUTHON nHAyKunu Papajes.

BuxpeBoe snekTpuueckoe mojie. OJIEKTPOABMIKYIIAs CWJIA HMHIAYKIMM B IPOBOJHUKE,
JBUKYIIEMCS IIOCTYIIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHyKTUBHOCTD. SIBIIEeHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CHUJIa CAMOUHIYKIUH.

OHeprus MarHUTHOT'O TIOJIS1 KaTYIIKH C TOKOM.

DNEeKTPOMarHuTHOE IOJIE.

TexHuueckue ycTpoiicTBa M MpPaKTUUYECKOE MPUMEHEHHE: IOCTOSHHbIE MAarHUTHI,
AIIEKTPOMArHUThI, JJIEKTPOJIBUraTelNb, YCKOPUTEIHU dJIEMEHTAPHBIX YaCTUL, HHAYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneiT DOpcTena.

OTKJIOHEHHE 3JIEKTPOHHOTO MTyYKa MarHUTHBIM TTOJIEM.

JIMHUM UHIYKIIMY MAarHUTHOTO MOJIS.

B3aumoneiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIla Ha HOHBI JIEKTPOJIUTA.

SIBNIeHME SIIEKTPOMArHUTHOW UHAYKIUH.

IIpaBuno JleHnna.

3aBUCHUMOCTD 3JIEKTPOABIKYIIEH CHJIBI MHAYKIMHA OT CKOPOCTH M3MEHEHUS MAarHUTHOI'O
IIOTOKA.



SIBiIeHNE CAMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

M3yyeHnne MarHuTHOTO T10JIs1 KaTYIIKH C TOKOM.

WccnenoBanue 1eCTBUS TOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.
HccnenoBanue siBJICHUS DJIEKTPOMAarHUTHON MHAYKITUH.

Pa3nes 5. Kosiebanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUmMHble KOJ1e0AHU

KonebarenbHas cucrema. CBoOojHbIe MexaHMuYeckue KosebaHus. ['apmoHuueckue
konebanus. Ilepumon, wactora, amrumrtyga W ¢asa konebanuil. IlpyKUHHBI MasTHUK.
MareMaTHuecKkuii MasTHUK. YpaBHEHHE TrapMOHHUYECKUX KoieOanuil. IlpeBpamienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbupiif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHbIE KOJEOAaHUS B HUACATBHOM
KOJIOATEIbHOM KOHType. AHAJIOTHS MEXIy MEXaHWYECKHMHU W 3JIEKTPOMarHUTHBIMU
kosebanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHHS DHEPrUM B HJICATLHOM KOJeOaTeTbHOM
KOHTYPE.

[IpencraBieHue o 3aTyxamomux KojeOaHUsAX. BbIHyXJeHHble MeXaHUUYECKHE KOJeOaHus.
Pe3onanc. BeiHyKA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

[TepemenHbIil Tok. CUHYCOMIAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUS.

Tpancdopmarop. [IpousBoactBo, mepemgaya W HOTPEOJIEHUE 3IEKTPUUECKOW SHEPTHUU.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AneKkTposHepruu. KynbTypa wucnoiab3oBaHUs
AJIEKTPOIHEPTUU B TOBCEITHEBHOM JKU3HHU.

TexHuueckne YCTpONCTBA M NPAKTUYECKOE IPUMEHEHHUE: DJJIEKTPUYECKUH 3BOHOK,
TeHEepaTop NEPEMEHHOrO TOKA, JINHUU JIEKTpoIIepeiad.

Jlemoncmpayuu

Hccnenoanue napaMeTpoB KoyieOaTeNbHOM CUCTEMBI (IPYKUHHBIN WM MaTeMaTHYeCKUN
MasITHHK).

HaGnronenue 3atyxarommx KojaeOaHuii.

HccnenoBanue CBOMCTB BEIHYKIEHHBIX KOJIEOAHUH.

Ha6nronenue pezonanca.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcuusutorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa U HAalpsDKEHWsT OT BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIEOaHUMH.

Pe3onanc mpu mocneaoBaTelbHOM COEIMHEHUH PE3UCTOpPA, KATYIIKH MUHIYKTUBHOCTH W
KOHJIEHCATOPA.

Mopens IMHUY 3IIEKTPOIIEpEIadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCMMOCTH NEpHOa MAJIbIX KoJieOaHUl rpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBaHne IEPEMEHHOIO TOKa B ILENM U3 IOCIEJOBATEIbHO COEIMHEHHBIX
KOHJICHCATOPa, KaTyIIK! U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60IHbL

Mexanuueckue BOJIHBI, yclI0BUs pacnpoctpaHenus. Ilepuon. CkopocTs pacnpocTpaHeHus
U JuHa BojHbBL. [lomepeuHble W TMpOAONbHBIE BONHBL MHTepdepeHuus u audpakuus
MEXAHUYECKUX BOJIH.



3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKka. BricoTa ToHa. TeMOp 3ByKa.

ONEKTPOMarHUTHHIE BOJHBI. YCJIOBHS M3Iy4EHHUs 3JEKTPOMAarHUTHBIX BOJIH. B3aummuas
opueHranus BektopoB E, B, V B snexkrpomaruutHOi BojHEe. CBOMCTBa 3JE€KTPOMArHUTHBIX
BOJIH: OTpa)Xe€HHe, IMpesioMIieHue, mnoispuszanus, Aaudpaxuus, uHrepdepenuus. CKopocTb
3JIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3J1eKTPOMAarHUTHBIX BOJIH. [IprMeHEHHE 31EKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3U U TeneBuIeHUs. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yIbTpPa3ByKOBasl AMArHOCTHKA B TEXHUKE W MEAMIMHE, Pajaap, pajiuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoOCTpaHEHUE TOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebmromieecst Te0 Kak HCTOYHHK 3BYKA.

Habmroienue oTpaskeHus U MpeioMIICHHS] MEXaHUUECKHUX BOJIH.

Habmtonenue nntepdepeHny u AuQpakini MEXaHM4eCKUX BOJH.

3BYKOBOH pE30HAHC.

Habumonenne cBsI3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOM M YacTOTOU
KoJie0aHui.

HccnenoBanne  CBOWCTB — JJIEKTPOMAarHUTHBIX — BOJIH:  OTPaK€HHE, IPEJIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTepepeHIns.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonnHeliHOE pacIpOCTpaHEHUE CBETA B OTHOPOIAHON Cperie.
JIyu cBera. ToueUHBI UCTOYHUK CBETA.

Otpaxkenue cBeTa. 3akoHbl OTpaxkeHHs cBeTa. [locTpoeHue H300pakeHUH B IJIOCKOM
3epKaie.

[Ipenomnenue cBeta. 3akOHBI MpeIOMJIECHHs cBeTa. AOCONIOTHBIA IOKa3aTelb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenpHBI yros IMOJHOTO BHYTPEHHETO
OTpaKEeHHUS.

JHucnepcus ceeta. CroxxHbIl cocTaB 6enoro ceera. LIBer.

CoOuparomue U pacceuBarolmive JUH3bI. ToHKas nuH3a. POKyCHOE paccTOsSHUE U
ONTHYECKasi CUijla TOHKOM JuH3bL. [locTpoenne n3odpakeHui B COOMpArOIUX U pacCEUBAIOIINX
nuH3ax. PopMyIia TOHKOM JIMH3BI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBast ontuka. HWHrtepdepenuuss cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUSA
HaOJI0IeHUs] MAKCUMYMOB U MUHUMYMOB B MHTEp()EPEHIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX HCTOUHUKOB.

Hudpaxkmus ceera. [udpaxuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHUMYMOB IPH MaIeHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHuueckue ycTpoWCTBa W MpaKTUUYECKOE MPHUMEHEHHE: OYKH, Jyma, (oToamnmapar,
MPOEKIMOHHBIA ammapar, MHUKPOCKOI, TeJIECKOI, BOJIOKOHHAsl ONTHKA, AU(PpaKIMOHHAS
peleTKa, IOJIIPOUL.

Jlemoncmpayuu



[IpamonuHetHOE pacHpOCTpaHEHUE, OTPAKEHHE U TMpeaomiieHue cBeta. OnTudyeckue
puOOpHI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Mojieab CBETOBOIA.

HccnenoBanue CBOMCTB N300payKCHHM B JIMH3aX.

Mojenu MUKpPOCKOTIA, TEIECKOIa.

HaGmronenne unatepdepeHium cera.

HaGmonenue nudpakuu cBera.

Habmronenue nucnepcuu cBera.

[Tomryuenue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomrydenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3mepenue nokaszatesns IpeIoMIICHUS CTEKIIA.

HccnenoBanue cBONCTB U300paKeHUH B TMH3AX.

HabGmronenue qucnepcuu ceta.

Pa3znen 6. OcHOBBI crienMaJIbHOH TEOPHUH OTHOCHUTEIBLHOCTH
I'paHnLBI IPUMEHMMOCTH KIJIACCHYECKOW MeXaHHMKHU. IlocTynaTel crnenuanbHOM TEOpUHU
OTHOCUTEIIbHOCTH: HWHBAapUAHTHOCTb MOJYJISI CKOPOCTH CBETa B Bakyyme, MPUHLUII
OTHOCHUTEIBHOCTH DHHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEAJICHHE BPEMEHH U COKpAIEHUE AJIUHBI.
DHEprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTHUIIBI.
CBs13b MacChl ¢ PHEPTUEH U UMITYIILCOM PEISTUBUCTCKOMN YaCTUIIBI. DHEPTHS TTOKOSI.

Pasnen 7. KBantoBas pusuka

Tema 1. Dnemenmul K6AHM OGO ONMUKU

®oronsl. ®opmyna Ilnanka cBs3u dHEpPrun GOTOHA C €r0 YaCTOTOW. DHEPrUusi U UMIYJIbC
¢doroHa.

OtkpbiTe u uccienoBanue ¢orodpdexra. Ombitel A. I'. CroneroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitna 1 potodpdexra. «KpacHas rpanuia» dportodrddekra.

JlaBnenue cBera. OnbiTel [1. H. JIeGenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuueckue ycTpOHCTBA M TpaKTHUECKOE NpUMEHeHHue: (poTorneMeHT, (POTOTaTUHK,
COJIHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

D010 deKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETo GoTorddexra.

CBeToauoI.

Conneuynas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmnbiTel Pezepdopna mo paccesHuto o -uactuu. [lmanerapnas
mozenb atoMa. [loctymarsel bopa. M3nmyyenue u mornomenue GOTOHOB MPHU MEpPEXoJie aTroma ¢
OIHOTO YpOBHS SHEpruM Ha Jpyrod. Buapl crekTpoB. CHekTp ypOBHEH SHEpPruM aroma
BOZIOpOAA.

Bonnossle cBolicTBa yactuul. Bosnsl ne bpoiinsa. KopnyckyasipHO-BOJIHOBOW Tyaan3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHHE.



TexHuuecKkrne YCTpPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: CIHEKTpaJbHBIA aHaiu3
(crieKTpoCKoOI), J1a3ep, KBAHTOBBIM KOMITBIOTED.
Llemoncmpayuu
Mopnenb onbiTa Pezepdopaa.
OrnpenenieHne JIMHBI BOJIHBI Jla3epa.
Habumronenne nuHelyaThIX ClIEKTPOB U3JIyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
Hab6nronenue TMHEHYaTOro CrekTpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JI0Ka3bIBAIOLIUE CII0)KHOCTh CTpPOEHMSI  s1pa. OTtkpsiTHE
panuoaktuBHOCTH. OnbIThl Pe3epdopaa mo onpenenenno cocraBa paaAuoaKTUBHOTO U3JIyUEHUS.
CsoiicTBa anb(da-, 6eta-, raMma-u3nydeHus. BnusHue paguoakTUHBHOCTH HA KUBbIE OpraHU3MBI.
OtkpeiTue mpoToHa W HeiTtpoHa. Hyknonnas monens sinpa ['eiizenOepra—lBaHeHko.
3apsin saapa. MaccoBoe yucio sapa. M30Torsbl.
Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIN OeTa-pacnaa. ['amma-uznydyenue. 3aKoH
PaAMOAKTUBHOIO pacnajia.
DHeprus CBSI3HM HYKJIOHOB B sizipe. SnepHbie cuiibl. JlehekT Macch sapa.
Snepusle peakuuu. [lenenue u CUHTES sSI€ED.
Snepubiii  peaktop. TepmosmepHbiii cuHTe3. [IpoOieMbl W TMEpPCHEKTHBBI  SACPHOU
DHEPreTUKU. DKOJIOTHUUECKUE ACTIEKTHI ACPHON SHEPTETHKU.
OnemeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.
MeTto/1b1 HaONIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.
dyHIaMeHTalbHbIE B3aUMOIeHCTBUS. EMUHCTBO (hr3mueckoil KapTHHBI MHpA.

TexHuueckue ycTpoicTBa M NMPaKTHYECKOE NMPUMEHEHHUeE: J03UMeTp, kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHasi boMOa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOLMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
HccnenoBanue TpeKoOB 4acTUIL (110 TOTOBBIM GoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M aCTPOPU3UKH
Ortanbel pa3BuTHUsA  acTpoHoMuu. llpukiiagHoe ¥ MHPOBO33pPEHUECKOE 3HAUYEHHUE
ACTPOHOMMHU.

Bun 3Bé€31H0r0 Heba. Co3Be3nus, spKue 3BE3/1bl, JIAHETHI, X BUAUMOE JABHKEHUE.

Conneynas cucrtema.

Connue. Conneunast akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3BI, UX
OCHOBHBIC XapaKTEPUCTHUKHU. JluarpaMma «CHEKTPabHBIA KJIacC — CBETUMOCTbY». 3BE3[IbI
IJIABHOM MOCIEA0BATENIBHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTbY» JUIs 3BE3J TJIaBHOM
nocje0BaTeNbHOCTH. BHyTpeHHee crpoeHne 3BE3n. CoBpeMEHHBIE IPEACTABICHUSA O
MPOUCXOKACHUH U 3BoonK CoJIHIA U 3BE3/. DTambl )KU3HU 3BE3]L.

Muineunsiii [1yTe — Hama ['anaktuka. [lonoxxenne u aukenne Connna B ["amaktuke. Tumnbl
ranakTuk. Paguoranaktuky u kBazapbl. UEpHBIE ABIPHI B SIpaxX TajJaKkTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6ma. Pazberanme ramaktuk. Teopus
bonbmoro B3peiBa. PennkroBoe usinydeHue.

Macmrabnas ctpyktypa BeenenHoii. MeraramakTuka.



Hepeménnsie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmionenus HeBOOPY>KEHHBIM TJ1a30M C MCIIOJIB30BAHUEM KOMIIBIOTEPHBIX MPHIOKEHHUN
JUIsL OIIPEJICNICHUS MOJIOKEHHsI HEOEeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHoro nostymapus 1 sipkue 3BE3/bl.

Habmonenus B reneckon Jlynsl, muianer, Maeunoro IlyTu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMHM B SKOHOMHYECKOH, TEXHOJOTHMYECKOM, COLMAIbHON U
ITHUYECKOW cdepax AEATEIIbHOCTH 4YelOBeKa, pPOJib M MeCTO (U3MKM M acCTPOHOMHHM B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pPOJIb (PHU3HUECKOW Teopur B (OPMHPOBAHUU
npeCcTaBiIeHN 0 (PU3NYECKON KapTUHE MUPA, MECTO (PM3UYECKON KApTHHBI MUpa B OOIEM pPSAIY
COBPEMEHHBIX €CTECTBEHHO-HAyUYHBIX IIPEJICTABICHUH O IPUpOJIE.

MexnpeaMeTHbie CBSI3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocylecTBIsieTcsl ¢ Y4ETOM
COJIepKATENBHBIX MEXIIPEIMETHBIX CBSI3¢H C KypcaMd MaTeMaTHKH, OHWOJOTMH, XUMHH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemnusie nousmus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHMSL:
SBIICHUE, HAy4YHbIH (akT, rumore3a, (u3uUeckas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
AKCIIEPUMEHT, MOJICIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (DYHKLMU: CHUHYC,
KOCHHYC, TaHI'€HC, KOTAHT€HC, OCHOBHOE TPUTIOHOMETPHUYECKOE TOXKJECTBO, BEKTOPbI U HX
NPOCKIIMA Ha OCH KOOPJAWHAT, CIIOKEHHE BEKTOPOB, MPOW3BOJIHBIC 3JIEMEHTAPHBIX (DYHKIIHIA,
NpU3HAKU TI0J100MS TPEYTOJIbHUKOB, ONPEIeNIEHUE TUIOIIAU MIIOCKUX (puryp u odbEma te.

buonoeusn: s>nextpuyeckue SBIEHUS B JKUBOM mHpupoje, KojeOaTelbHbIE IBMKEHUS B
KUBOW MpUpOJE, ONTUYECKHE SBICHHUS B >KMBOM Npupoje, ACHCTBUE pajualldd Ha >KUBBIE
OpTaHU3MBEI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYN, KpUCTaJNIM4YecKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TOJIOCa 3€MJIM, 3aJI€KHM MarHUTHBIX pyl, (oTochEMKa 3eMHOU
MOBEPXHOCTH, MPEJCKa3aHNE 3eMIIETPSCEHUM.

Texnonozus: TUHUU 3JEKTpOIEpead, TeHEPaToOp MEPEMEHHOTO TOKA, 3JIEKTPOABUTATENb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TENEeBHU30p, aHTeHHa, Tenedon, CBY-meus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJIHEUHas OaTapes.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenne ydeOHoro mpenmera «®du3nka» Ha YpPOBHE CpPEIHETO OOIIEro 0oOpa3oBaHUS
(6a30BBII  YpPOBEHB) JIOJDKHO  OOECTHEUHUTh  JIOCTHIKEHHE  CICAYIONIUX  JIMYHOCTHBIX,
METamnpeMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHHS y4eOHOTO mpenmMera «Du3HKay TOJKHBI OTpa)arb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCsl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPECHHEH
HO3HI_[I/ICI>'I JINYHOCTHU, CUCTEMOU IIEHHOCTHBIX OpHGHTaHHﬁ, MO3UTUBHBIX BHYTPCHHUX
yOeXACHHI, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IEHHOCTSIM POCCHICKOTO  OOIIEeCTBa,



paclIiMpeHre >KU3HEHHOI'O OIbITa U ONbITa AESTENbHOCTH B IPOIIECCE peau3alid OCHOBHBIX
HaIpaBJICHUN BOCIIUTATENIBHOM 1€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OOYyYaromlerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUIMCKOTr0 00IIECTBa;

IPUHIATHE TPAJUIMOHHBIX OOIIEYEIOBEYECKUX TI'YMAHUCTHUYECKMX M JEMOKPATHYECKHX
IICHHOCTCI;

TOTOBHOCTb BECTH COBMECTHYIO JESTEIBHOCTh B HHTEpEcax TIpakJaHCKOTO OOIIecTBa,
y4acTBOBAaTh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHHME B3aUMOJEUCTBOBAaTh C COLUAIBHBIMU HHCTUTYTaMH B COOTBETCTBHUM C HUX
(GYHKIMSAME ¥ Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTapPHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) IATPHOTHYECKOTO BOCTIUTAHUS

c¢(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSM POCCHUMCKUX
yu€HBIX B 007acTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'0 CO3HAHUS, ITUYECKOT0 OBEJCHMUS;

CIIOCOOHOCTh OLICHMBATh CUTYAllMI0 M IPUHUMATh OCO3HAHHbBIE PEILEHUS, OPUEHTUPYSIChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIIE B IEATEIHHOCTH YYEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJia B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIIOUasi 3CTETUKY Hay4YHOTO TBOPUYECTBA, MPUCYLIETO
¢u3nyeckoil Hayke;

5) TpynoBoro BocnuTaHus:

MHTEpEC K pa3IuuHbiM cdepaM MNpopecCHOHANbHOW JESITeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKOM ¥ TEXHHKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE IIIAHBI,

TOTOBHOCTb M CIOCOOHOCTHh K 00pa30BaHUI0 M caMO00pa30BaHUIO B 00jacTu (PU3MKHU Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIbTYphl, OCO3HaHHME TIJ00AILHOIO XapakTepa
HKOJIOTHYECKUX MPObIIeM;

IJIJAHUPOBAHUE W OCYIIECTBICHUE JIEWCTBUI B OKPYXKAKOIIEH Cpele Ha OCHOBE 3HAHUSA
1eJIel YCTOMYMBOTO PA3BUTHSI YETIOBEYECTBA;

pacIIUpeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HANpaBIE€HHOCTH Ha OCHOBE
UMeIoIuXcs 3HaHU 1o (usuke;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUs (HU3UUECKOIN HAYKH;

OCO3HAHME IICHHOCTU HAYYHOW JEATENbHOCTH, TOTOBHOCTh B IPOILIECCe U3YUYEHUS (PU3UKU
OCYIIECTBIISITh IPOEKTHYIO M HCCIIEI0BATENIbCKYIO EATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHHBePCAJIbHbIE Y4eOHbIE NelCTBUS



Ba3oBrble JJornueckue aeiicTBu:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEeIIATh LENH AeSTeIbHOCTH, 3a]]aBaTh MapaMeTphbl U KPUTEPUH UX TOCTHKEHUS;

BBISBJISITH 3aKOHOMEPHOCTHU M IPOTUBOPEUHS B paCCMaTPUBAEMbIX (PU3UUECKUX SIBICHUSAX;

pa3padaThIBaTh IJIaH PELICHUs MPOOJIEMBI ¢ YIETOM aHAIHM3a UMEIOIIUXCS MaTePUATbHBIX
¥ HEMaTepHAIIbHBIX PECYPCOB;

BHOCHTb KOPPEKTUBBI B JESATEIbHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB IIENISAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJWHUPOBATh W BBIIOJHATH PAa0OTy B YCIOBUSX pPEAIbHOrO, BUPTYAJBHOTO U
KOMOWHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MIPU PEIICHUH KU3HEHHBIX MPoOIeM.

Bba3zoBble uccienoBareibckme 1eiCTBUS:

BJIAJICTh HAYYHOH TEPMUHOJIOTHEH, KITFOUEBBIMH TMOHATHAMU M METOAaMU (PU3UIECKON
HayKH;

BJIa/IETh HABBIKAMHU Y4eOHO-HCCIIEIOBATEIbCKOM M MPOEKTHON AESITETbHOCTH B 001acTu
¢bu3KKH, CIOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIIeHHs 3aa4
($U3UIECKOro conepKaHusl, MPUMEHEHHUIO PA3IMYHBIX METOI0B TIO3HAHMS,

BJIAJICTh BHUJAMHU JEATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHUS, €r0 HWHTEPIPETAIHH,
npeoOpa3oBaHHI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYyallUsiX, B TOM YHCIE MpH
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalM3HpPOBATh 3ajady, BBIIBUTATh
TUMOTe3y €€ pelieHus, HAaXOAWTh AapryMEHTHI Ui JOKa3aTeNbCTBA CBOMX YTBEPXKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAIM3UPOBATh TOJY4YEHHBbIE B XOJE€ peUIeHHS 3a7aud pPe3yiabTaThl, KPUTHUECKU
OILIEHUBATh UX JJOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIC 3aJaud B OOpPa30BATEIHHOM JCSATEIHHOCTH, B
TOM YHCIIE TIPU U3YYCHUH (PU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETb TIEPEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEASSITEIHLHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEJAMETHBIX 00IacTei;

BBIIBUTATh HOBBIE UJIEH, TIPEJIaraTh OPUTHHAIBHBIE MTOIXOAbl U PEIICHHUS,

CTaBUTH MPOOIEMBI U 33]1a4UH, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

Pabora ¢ undopmaumeii:

BJIAJICTh HaBBIKAMHU MONYYeHUs HH(POpMAIUN GU3NIECKOTO COJCPKAHUS M3 UCTOYHUKOB
pasHBIX THUIIOB, CAMOCTOSITENIbHO OCYIIECTBJIATH IOMCK, AaHajM3, CHCTEMAaTHU3alUI0 U
MHTEPIIPETAINIO UHPOPMALINK PA3IMYHBIX BUIOB U (hOPM MPE/ICTABICHHUS,

OILIEHUBATh JOCTOBEPHOCTHh WH(OPMAIIHH;

UCTIONIB30BaTh CPEJACTBa HMH()OPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
pEIIeHN KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3AlMOHHBIX 33Ja4 C COOJIIOJICHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PecypcocOepekeH s, TPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€30TIaCHOCTH;

co3laBaTh TEKCThl (U3NYECKOTO COACpKAHMS B pazNUYHBIX QopmaTax ¢ Yy4ETOM
Ha3HAueHUs MHPOpPMALMU W LEJIEeBOM ayJquTOpuUH, BBIOMpas ONTUMAIbHYIO (GopMy
MPEJICTABICHUS U BU3YAITH3AIHH.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYILECTBIISATh OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHO IEATEIHHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOH(MIMKTHBIX CUTYAI[Ui U CMATYaTh KOH(IUKTHL;

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUYKY 3pPEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEJCTB;

NOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHTHOW ¥ MHMBHIyaIbHON paboTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX ICHCTBUH € y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJOr0 4j€Ha KOJUIEKTUBA;

IIPUHUMATh LEJIU COBMECTHON JESITENIbHOCTH, OpPraHUW30BBIBATH M KOOPAUHUPOBATH
JEUCTBUA 1O €€ INOCTUKEHUIO: COCTAaBJATH IUIAH JACHUCTBHUM, PaCHpElesAThb POJH C YYETOM
MHEHHUH yJaCTHUKOB, 00CYKIaTh Pe3y/IbTaThl COBMECTHOI paboThI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U KaXKJAOT0 YJaCTHHKA KOMaHbl B OOLIUH pe3ylbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

IpealaraTb HOBBIE IPOEKTHI, OLICHUBATh WJIEH C IMO3UMLUU HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATUBHBIM.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1€ CTBUS
Camoopranu3anus:
CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENIBbHYIO IEATEIBHOCTh B 00JacTu (pU3MKU U
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTABUTH U (HOPMYITHUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIICHUs] PACUETHBIX M Ka4eCTBEHHBIX 3ajad, TJIaH
BBITIOJTHEHUS] TMpaKTU4Yeckoi paboThl € Y4ETOM UMEIONIMXCA PECYpCcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHNH;
JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;
pacuIupsTh paMK1 y4eOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEOYTCHUH;
JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pEILICHHUE;
OIICHUBATH MPUOOPETEHHBIN OIIBIT;
crocoO0CTBOBaTh (OPMHUPOBAHHWIO W TMPOSBICHUIO JPYAMIMH B o0mactu (U3HKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:
JlaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHBBI B JEATEIHLHOCTH, OIEHUBATHh
COOTBETCTBHUE PE3yJIbTATOB LETISIM;
BJIQ/ICTh HaBBIKAMH MMO3HABATENBHON pe(hIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICIIUTENbHBIX MPOIIECCOB, UX PE3YJITATOB U OCHOBAHUM;
HCITOJTH30BaTh MPUEMBI pe(ISKCHH JIJIsl OIICHKU CUTYAIluH, BEIOOpA BEPHOTO PEIICHUS;
YMETh OIICHUBATh PUCKHA U CBOEBPEMEHHO MTPUHUMATD PEIICHUS TI0 UX CHUKEHUIO,
MPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MPU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH;
MPUHUMATH CeOsl, MOHMMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,
MPUHUMATh MOTUBBI M apTYMEHTHI APYTHUX MPU aHATU3E PE3YJIbTATOB JIEATEILHOCTH;
MIPU3HABaTh CBOE MPABO W MPABO JAPYTUX HA OIMIUOKH.
B nmpomiecce nqocTrkeHMs THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOTPAMMEI IO (DHU3UKE ISt
YPOBHSI CpeAHET0 OOIIero o0pa3oBaHUs y OOYUAIOIIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
WHTEJUICKT, MPE/IoIaraomuii copMupoBaHHOCTD:



CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE HMOLIMOHAIBHOE COCTOSIHUE,
BUJICTH HANpPaBJICHUS PAa3BUTHUS COOCTBEHHOH SMOIIMOHATILHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpETYJIMPOBAHUS, BKJIFOYAIOLIETO CaMOKOHTPOJIb, yMeHUue IIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEIEHUE, CIIOCOOHOCTh aJaNTHPOBATHCS K HSMOLMOHAIBHBIM
U3MEHEHUSAM U NPOSABIATh TMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHMBALMM, BKJIIOYAIOUICH CTPEMIICHME K JOCTHXKECHUIO LEIU U YCIEXY,
ONTUMU3M, HHULIMATUBHOCTb, YMEHUE JCUCTBOBATH UCXOs U3 CBOUX BO3MOKHOCTEH;

SMIATUH, BKIIOYAIOIEH CHOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSHHUE JPYTuX,
YUUTBIBATh €0 IIPU OCYLIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BBICTPAWBaTh OTHOIICHUS C IPYTUMHU
JFOAbMU, 3a00TUTHCS, IPOSBIISTH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIbTATHI

K konmy oOyuenust B 10 Ki1acce nmpeaMeTHbIE pe3yinbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:

JEMOHCTPHUPOBATh Ha MPUMEPAX poJib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAay4YHOM KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TE€XHOJIOTHM, B MPAKTUUYECKOH
JIeITEeIILHOCTH JIFOICH;

YYUTHIBATh TPAHMUIBI TPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJENeH: MaTephallbHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOJIIOTHO TBEPJOE TENO, WACANBHBIM ra3, MoJenu
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUECUHBIH IEKTPUUYECKUH 3apsil IPHU PELICHUU
dbu3nUecKux 3a1a4;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (ITPOLIECCh) M OOBSCHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpHUM CTPOEHUsS BEUIeCTBa M 3JIEKTPOJUHAMHKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJMHEHHOE JBM)KEHHE, CBOOOJHOE MaJeHue Ted,
JBIDKEHUE 110 OKPYXHOCTH, HWHEpLUs, B3auMojelcTBue Tei, anddysus, OpoyHOBCKoOe
JBUKEHHUE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, U3MEHEHUE 00bEMa Tesl NMpHU HarpeBaHUU
(oxJ1aXx/1eHNH), TEMJI0BOE paBHOBECHE, CIIAPEHNE, KOHIEH AU, JIaBJIeHUE, KpUCTAIII3aus,
KHUIIEHNE, BJIAKHOCTH BO3/lyXa, MOBBIIICHUE JABJICHMS ra3a IIPU €ro HarpeBaHUU B 3aKPHITOM
CoCyZ€, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMSI ra3a B HM30IpOLECCaX, JJIEKTPU3aLus Tell,
B3aUMO/ICHCTBUE 3aPSI0B;

ONKCHIBaTh MEXaHMUYECKOE JIBM)KEHUE, UCIOJb3ysl (pU3MUecKre BEeIWYMHBI: KOOpJIWHATa,
IyTh, NEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, Cuja, UMITYJIbC Tejla, KHHETHYECKas
SHEprus, MOTEHIMAJbHAs HJHEpPrus, MexXaHudeckas paldoTa, MeXaHHUYeCKass MOUIHOCTb;, MpHU
ONMCAHWM TPABUIBHO TPAKTOBaTh (U3MUECKUH CMBICI HCHOJIb3YEMBIX BEJIWYMH, MX
0003Ha4YeHHs U €IMHUIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUYHUHY
C IpYTUMH BEIIMUYUHAMH,

ONMCHIBATh M3YYEHHBIE TEIJIOBBIE CBOMCTBA TEN W TEIUIOBBIE SIBICHUS, HCIOJIb3YS
¢dusznueckue BEIMYMHBL: JaBlIEHHWE Tas3a, TeMIepaTrypa, CpeAHssi KHUHETHYecKas JSHEeprus
XAa0THUYECKOT0 JBMKEHUS MOJIEKYJ, CPEAHEKBAJApPAaTU4YHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEprusi, pabdora rasza, KOA(QQHUIMEHT MOJE3HOrO JeHCTBUS TEIIOBOTO
JIBUTATEIIS; IPU ONMCAHUM MTPABUIIBHO TPAKTOBATh (DU3UYECKHI CMBICI UCIOIb3YEMbIX BEIUYHH,
uX O00O03HAYEHHWS M EAUHUIIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOIIUE JAaHHYIO (QU3NYECKYIO
BEJIMYMHY C JPYTUMHU BEINYUHAM;



ONKCHIBATh M3yYCHHBIE 3JIEKTPUUECKHE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mporiecchl), UCTIONB3YS (PU3NYCCKUE BEIMYUHBI AJICKTPUUYCCKUI 3apsill, dJIEKTPUIECKOE MOJIe,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PAa3HOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IIPABHIIBHO
TPaKTOBAaTh (PUIUYECKUI CMBICI HCIIOJIBb3YEMbIX BEJIWYHH, WX OOO3HAUEHUS W EAUHMHIIBI;
yKa3bIBaTh (POPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C APYTUMU BETUYUHAMU;

aHATM3UPOBaTh (PU3MUYECKUE MPOLECCHl U SBJICHUS, MCIONB3YS (DU3MUECKUE 3aKOHBI U
IPUHLMIIBL 3aKOH BcemMupHoro tarotrenusd, |, |l u |1l 3axkonsr HbroTOHa, 3aKOH coxpaHeHus
MEXaHUYECKOM SHEPruu, 3aKOH COXpPaHEHHs UMITYJIbCa, IPUHIUI CYNEPIIO3ULIUN CHJI, TIPUHIUIT
paBHOIPaBUsI MHEPLUATIbHBIX CUCTEM OTCYETA, MOJIEKYISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BELIECTBA, Ia30BbIE 3aKOHBI, CBSA3b CPEIHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJ C aOCOJIIOTHOM TeMIlepaTypoi, MEpBbI 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
ANIEKTPUYECKOTO 3apsiia, 3akoH KyloHa, mpu 3TOM pa3iuyaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHa, ero MaTeMaTU4YeCKOe BhIpaXKEHHE U YCIOBUS (TPaHUILIBI, 00JIACTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMIIBI ICHCTBHS MAIIWH, IPUOOPOB M TEXHUYECKHX YCTPOICTB;
pa3auyaTh yCJIOBHS X O€30M1aCHOTO HCIOIb30BaHUS B [IOBCEHEBHON KU3HU;

BBITMIOJHATh JKCIEPUMEHTH 1O HCCIEAOBAHUIO (PU3UYECKUX SIBICHUH W TPOIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX W KOCBEHHBIX H3MEpEHWil, Mpu dSToM  (HOpMyIHpOBaTh
npobnemy/3agady W TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOMpaTh YCTaHOBKY W3
IPEJJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTH ONBIT U (POPMYJIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TMPSAMbIE U KOCBEHHBbIE H3MEpPEeHHs] (DU3MUECKUX BEIUYHH, TPU ITOM
BBIOMPATh ONTHUMAJBHBIN CIIOCOO W3MEPEHUsT M MCIOJIb30BaTh H3BECTHBIE METOJbl OLIEHKU
MOTPELIHOCTEN H3MEPEHU;

UCCJIEIOBaTh 3aBUCUMOCTH MEXIYy (QU3NYECKUMH BEIMUYMHAMU C HCIOJIb30BaHUEM
OpSIMBIX  U3MEPEHH, MPH 3ITOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHUPOBATH PE3YNIbTAThI
MOJTyYEHHOW 3aBUCUMOCTU (PH3UYECKUX BEIWYHMH B BUJIE TaOIHI] U TpadUKOB, JeNaTh BBHIBOJbI
0 pe3yJibTaTaM UCCIIEI0BaHUS;

coOnroaarh mnpaBuia 0O€30IacHOrO TpyAa IMPH MPOBEACHUM HCCIEIOBAaHUNH B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEeI0BAaTEIbCKOM ¥ IMPOEKTHOW JEATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOr0 000PYAOBaHUS;

pemath pacu€THbIE 3aJayd C SIBHO 33JaHHOM (DU3MYECKON MOJENblo, HCIONb3ys
¢buznyeckue 3aKOHbI ¥ MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4ll BHIOMPATh PU3NYECKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJYYEHHOTO 3HaUeHHsI (PU3UYECKON BEIMUHHBI,

peliaTh KayecTBEHHbIE 3aJ[aud: BBICTPAUBATh JIOTMUECKH HEMPOTHUBOPEUHBYIO IIETIOYKY
PacCyXXJIEHUM ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBJICHUS;

UCMOJIb30BaTh MPH pPEUIeHWH Y4eOHBIX 3a7ady COBpPEMEHHbIE HH(OpPMAIMOHHBIE
TEXHOJIOTUM Ul TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIPETALMH U TPEICTaBICHUS Y4eOHOU U
HAyYHO-TIOMYJISIPHOM HMHQOpPMAIMK, MOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATH MOJyYaeMyro HH(OPMaIINIO;

MPUBOJUTH MPUMEPHI BKJIA/Ia POCCHICKUX U 3apYOEKHBIX yUEHBIX-(DM3UKOB B pa3BUTHE
HayKH, 00bSCHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHUYECKHE 3HAHHUA M0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
obecrieueHust 0€30MaCHOCTH TIPU OOpAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, JIJISI
COXpPaHEHHs 3I0POBbsI U COOIIOJICHHUS HOPM SKOJIOTHYECKOTO IOBEICHUS B OKpYXKaIoIIei cpene;

paboTaTh B TPYIIIE C BBHIIOJHEHUEM Pa3IMYHBIX COIMANBHBIX POJICH, TNIAHUPOBATh PaboTy
TpyOObl, palMoOHaIbHO pacHpeleNsiTh OOS3aHHOCTH U IJIAaHUPOBATh JEATENBHOCTH B



HECTaHJIAPTHBIX CUTYalUsIX, a/IeKBAaTHO OLIEHWBATh BKJIAJ Ka)JOTO M3 yYaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTprUBaeMOi POOIIEMBI.

K konmy oOyuenust B 11 Kiacce npeaMeTHbIe pe3yinbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

JEMOHCTPUPOBATh Ha MpPUMEpPax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOM KapTUHBI MHUPA, B Pa3BUTUHU COBPEMEHHOM TEXHUKM M TEXHOJIOTMM, B IIPAKTUYECKOU
JeSITeIbHOCTH JIFO/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKON KAPTHUHBI MUPA;

VUUTHIBATh TPAHUIBl TPUMEHEHUS W3YYCHHBIX (U3HUECKUX MOJENei: TOYeUHBIN
JNIEKTPUYECKUN 3apsifi, Jyd CBeTa, TOYEYHBIM HCTOUYHUK CBETa, sJepHas MojJeidb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sIJIpa MPU PeLIeHUN (PU3NIECKUX 3a/1a4;

pacrio3HaBaTh (U3NYECKHE SBICHUS (IIPOLECChI) U OOBACHATH MX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKHN U KBAaHTOBON (DU3HKU: dJEKTpUUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOe, MArHUTHOE JCHCTBUS TOKAa, B3aUMOJICHCTBHUE MArHUTOB, 3JEKTPOMArHUTHAs
WHAYKIWS, JCHCTBHE MAarHUTHOTO IMOJISi HA IPOBOJHUK C TOKOM W JBWKYIIUHCS 3apsi,
AJIEKTPOMAarHUTHbIE KOJIeOaHUs U BOJIHBIL, IPSMOJIMHENHOE pacpOCTpaHEHUE CBETa, OTPaKEHUE,
npenomiieHue, HHTepdepeHuus, audpakiuus W TMOJSApU3alUsi CBETa, TUCHEPCUs CBETa,
dotoanekrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBlIeHHE, BOSHUKHOBEHNE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAs! U UCKYCCTBEHHAsl PallOaKTUBHOCTD;

ONMCHIBATh M3YUYCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE, ONTHYECKUE,
ANEKTPUUYECKYIO MTPOBOJUMOCTh PA3IUYHBIX CPEN) U JICKTPOMArHUTHBIC SBIECHUS (IIPOLIECCHI),
UCTONB3Yysl (U3UYECKHUE BEJIUYMHBL: HIEKTPUUYECKHM 3apsil, cuja TOKa, DSJIEKTpUYECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOe COITPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABMKYIIas CHIIA,
paboTa TOKa, MHAYKIMS MarHUTHOro mojsi, cwia Ammnepa, cuia JlopeHla, MHIYKTUBHOCTb
KaTyIIKH, SHEPrHus 3JIEKTPUYECKOI0 M MAarHUTHOTO TMOJEW, MepHoA U 4yacToTa KosieOaHud B
KoJIeOaTeNbHOM KOHTYpE, 3apsi/l U CHja TOKa B IPOIEcCe FAPMOHUYECKUX 3JIEKTPOMAarHUTHBIX
KoneOaHul, (OKyCHOE pacCTOSHME M ONTHYEeCKas CHUJla JIMH3bI, IPU OINHUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJNB3YEMbIX BEIMYUH, WX OO0O3HAUEHUS W CIMHHIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEIHUUHAMU;

OINHUCBHIBATh M3YYEHHbIE KBAaHTOBBIE SIBIICHUS UM IPOLECCHI, HCHONb3Yysd (PHU3NUECKUe
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, SHEPrus U
UMIyasCc (OTOHA, MEpPUOJ ToJypacmajia, SHEPIrHsl CBSI3U AaTOMHBIX SJ€p, NPU ONHUCAHUU
NPaBUIbHO TPAKTOBaTh (PU3UYECKUN CMBICH MCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAa4YECHUS H
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE TAHHYIO (PU3UYECKYIO BEIMYMHY C JPYTUMH
BEJIMYMHAMH, BBIYHCIISIT 3HAYCHUE (PH3UUECKON BEITMYHMHEI;

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl M SBIICHUS, UCHOIb3Ys (U3NYECKUE 3aKOHBI U
OpUHIUNBL:  3akoH OMa, 3aKOHBI IOCJIEAOBAaTEIbHOTO W MApaUIebHOTO  COEIUHEHHS
OPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH DSJIEKTPOMArHUTHOM HMHAYKLIMH, 3aKOH
MPSIMOJIMHEHHOTO pacHpOCTpaHEHUsl CBETA, 3aKOHBl OTPaKEHUS CBETA, 3aKOHBI IPETOMIICHUS
cBeTa, ypaBHeHHe OMHmITeWHa I ¢GoTodddeKTa, 3aKOH COXpaHEHUS HHEPruH, 3aKOH
COXpaHEHMsI HMMYJbCa, 3aKOH COXPAHEHHUsS 3JIEKTPUYECKOro 3apsia, 3aKOH COXpPaHEHUs
MaccoBOT0 4YMCiIa, MOCTynaTrhl bopa, 3aKOH paguoakTHBHOTO pacraja, IpU 3TOM pa3inyarb
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YeCKOe BBbIpAKEHHE U YCJIOBUS (TpaHMIIbI,
00J1aCTH) TPUMEHUMOCTH;

OTIpeNieNIATh HANpaBJICHUE BEKTOpa MHAYKIMHW MAarHUTHOTO TOJsS NMPOBOJHUKA C TOKOM,
cuiiel Amnepa u cuibl Jlopenna;

CTPOUTH U OMHUCHIBATh N300pakeHNe, CO3/1aBaeMOe TNIOCKUM 3€pKajoM, TOHKOM JIMH30M;



BBINOJIHATh SKCIHEPUMEHTHI [0 HCCIEA0BAaHHIO (DPU3MUYECKHX SBJIEHUI U IIPOLIECCOB C
UCTIOJIb30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEpEHWil: mpu dSToM  (GOpPMYIHUPOBATh
npobiemy/3agady ¥ THUIOTE3y Y4eOHOro OKCIEPHUMEHTa, CcoOupaThb YCTAHOBKY U3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BBIBOABI;

OCYILLECTBIIAATh IpPSIMbIE W KOCBEHHbIE H3MEpPEHUs (PU3MUECKUX BEIUYHMH, NP ITOM
BBIOMPATh ONTHMAJBHBIA CIIOCOO W3MEPEeHUs M HCIOJb30BATH HM3BECTHBIE METOABI OLEHKH
MOTPELIHOCTEN U3MEPEHU;

UCCIIEI0BAaTh 3aBUCUMOCTU (PU3NYECKUX BEJIMYUH C MCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUN:
IPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBaTh PE3y/IbTAThl MOITYYEHHOW 3aBUCHUMOCTHU
¢u3nueckux BEIMYMH B BHAEC TaOMUIl W TpaduKoB, JAenaTh BBIBOABI IO pe3yiabTaTaMm
UCCIIEJOBAHMUS;

coOuoiaTh IpaBuia 0€30MacHOro TpyAa MpU MPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOT0 3KCIEpPHUMEHTa, Y4eOHO-UCCIEeN0BAaTEIbCKOW M IMPOEKTHOM JEATENIbHOCTU C
UCTIOJIF30BAHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TAOOPaTOPHOTO 000PYAOBaHUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 33JaHHON (PU3MUYECKOW MOJIENbBI0, HCIIONb3YS
(du3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBMS 337a4Ml BIOUpPATh (PU3HUECKYIO
MO/JIeJIb, BBIACNATh (U3MYECKUE BEIMYUHBI U (OPMYINbI, HEOOXOAMMbIE JUIsl €€ pelIeHHMs,
IPOBOJUTH PACUYETHI U OLIEHUBATH PEATLHOCTH MOJYYCHHOTO 3HAUCHHS (PU3MYECKON BEIMYHUHEI,

pemaTh KadyeCTBEHHBIC 3aJayl: BBICTPAMBATH JIOTUYECKH HEMPOTUBOPEUYMBYIO IIECTIOUKY
paccyXIeHUI C ONOPOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SBJICHUS;

UCMOJb30BaTh MPH pPEUIeHHH Y4eOHBIX 3a7ad COBPEMEHHbE HH(OpPMAIMOHHbBIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAHUS, WHTEPIPETAIMH U TPEICTABICHHUS y4eOHOU W
HAYYHO-TIOMYJISIPHONW HMH(OpMAIUK, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKH
aHaAJTM3UPOBATh MOJTy4yaeMyro HH(OpMAIHIO;

OOBSICHATh MPUHIUIBI IEHCTBHSI MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3anyaTh
YCIIOBHS UX 0€30I1aCHOTO MCIIOJIb30BAHMSI B TOBCETHEBHOM JKU3HU;

NPUBOJIUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HaYKH, B 00BSCHEHHE IPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCMOJIb30BaTh TEOPETHUYECKHE 3HAHUSA MO (U3UKE B TOBCEAHEBHOW KM3HM IS
oOecrnieueHrs 6€30MacHOCTH MpU 00pallleHUuH ¢ MPUOOPaMU U TEXHUYECKUMU YCTPOHCTBAMHU, JUIS
COXpaHEHUsI 3/I0POBBS ¥ COOIOIEHHSI HOPM IKOJOTHIECKOTO TIOBEICHHS B OKPYKaIOIIEH cpene;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIeH, MJIaHUPOBATh paboOTy
TPYMNIIbl, palMOHAIBHO paclpeneNniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTH B
HECTaHJAPTHBIX CHUTYallHsX, aJeKBAaTHO OICHWBATH BKJIAJ KaXJIOTO W3 YYACTHHKOB TPYIIHI B
pelIeHne paccMaTpUBAEMOi TPOOIEMBI.



TEMA

TUYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThbI
pecypcsl
Paznen 1. PU3UKA U METO/IbIl HAYUYHOI'O ITO3HAHUSA
bu6mmoreka [IOK
1.1 ) 2
VISHICA T METOAR HAYHHOTO TOSHAHMA https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Aluaiica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 1 bubmorexa LIOK
' P https://m.edso0.ru/7f41bf72
Hroro mo pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOMN 9 1 bubnuotexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2 1 1
3 Octosel TEPMOITHAMHIH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHSI BEILIECTBA. 5 bubnuorexa [IOK
' da30BbIC IEPEXO/IBI 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

Paznea 4. JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
1 eKTpOCTaTIR 10 https://m.eds00.ru/7f41bf72
49 [TocTosHHBIN 25IeKTpUYECKU TOK. TOKH B 12 bubmuorexa [JOK
' pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m Konrpoasusie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
MaruauTtHoe nojie. DJIeKTpOMarHuTHas bubmumoreka [IOK
1.1 11 1 3
VHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
51 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [HOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97¢c
59 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 5 1 bubnnorexa [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnuotexa [JOK
' OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 JIeMEHTHI KBAHTOBOU OIITHUKU 6 bubmorexa [IOK
' 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

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

4.3 ATOMHOE AP0 5

Hroro no pazgeny 15

Paznea S. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

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

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7

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

Htoro no pazneny 7

Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

bubmuorexa [JOK
6.1 600 4
Ofodwaioltee novTopetie https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KounyecTBo 4yacoB Jara JIeKTPOHHBbIE U(PPOBHIE
. Tema ypoka Konrtpoabnbie I[IpakTnueckue o0pa3oBaTe/bHbIE
n/n Bcero U3yYEeHHUs
padoThI padoThI pecypcbl
O — .
I Haywsie eroms nosmaruna 1 buGiorera LIOK
e A https://m.edsoo.ru/ff0c32e2
OKPYXKAaroIIero Mupa
Posb 1 MecTo ¢uzuku B
($hOopMHPOBaHUH COBPEMEHHOMN bubnnoreka [JOK

2 . 1
HAyYHON KapTHHBI MHpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN JESITeTbHOCTH JII0IeH
MexaHn4eckoe JTBUKEHUE.

3 OTHOCUTEIHHOCTh MEXAaHUUECKOTO 1 bubnuorexa [JOK
newkenus. [lepemernienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE

4 PaBHOMepHOE npsAMOnMHENHOE 1 bubnnoreka [JOK
JIBHKECHHE https://m.edso0.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSMOJIMHEWHOE 1 bubnuoreka [IOK
TBHKEHHE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majeHne. Y CKopeHue 1 bubnmnorexa [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc

7 Ruenue narepmamotrouckro | 1 bbmorera LIOK

P https://m.edsoo.ru/ffoc3ada
OKPY>KHOCTH
IT
PHUHIIUIT OTHOCUTEIBHOCTH BuGmmorexa LOK
8 [anmunes. UneprimanbHbie CHCTEMBI 1

otcyera. [lepBblii 3akoH HeroTOoHA

https://m.edsoo.ru/ffOc3be8



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

Macca tena. Cuia. [lpunnun

9 cynepno3uiuu cui. Bropoii 3akoH bubmiorexa LIOK
. https://m.edsoo.ru/ff0c3be8
HeroToHa 17151 MaTepuaibHON TOUKU

10 Tperunii 3akoH HproToHA 1151 bubmumoreka [IOK
MaTepUualibHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuia

11 TSKECTH. HCII))BaH KOoCMUYecKas Bubmiorexa LIOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdumnment

13 TpeHust. Cuiia CONpoOTUBIICHUS IPU bubnnorexa [HOK
JIBUKEHUH TeJa B )KUJAKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[ToctynaTenbHoe U BpalaTeabHOE

14 JIBIKEHUE a0COJIFOTHO TBEPIOTO bubnuoteka [JOK
tena. MoMeHT cuitbl. [1edo cubl. https://m.edsoo.ru/ff0c41a6
VYcnosus paBHOBECHSI TBEPAOIO TENA
HMitynbsc MaTepUabHON TOUYKH,

15 CUCTEMBI MaTEpUAJIbHBIX TOYEK. bubnuoreka [IOK
Nmmynbe cuitbl. 3aKOH COXpaHeHHS https://m.edsoo.ru/ff0c43d6
uMIyibca. PeakTuBHOE NBUKEHME
PaboTa 1 MOLTHOCTH CHITBI.

16 Kunernueckas sHeprus bubnuorexa [IOK
MarepuabHOR Touku. Teopema 00 https://m.edsoo0.ru/ff0c4502
M3MEHEHUU KHHETUYECKOW IHEPTUH
[loTenumanpHas 3HEprusl.

17 [ToreHunanpHas SHEPIUs yIupyro bub6nuorexa [IOK

nehOpMUPOBAHHON MPYKUHBI.
[ToreHmanpHas 3HEPrus Tena

https://m.edsoo.ru/ff0c461a



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

BOJIM3U MOBEPXHOCTH 3EMIIH

18

ITorennmansHeIe U
HENMoTeHIHaIbLHEBIE CHIBL. CBA3b
paboThl HEMOTEHIIUATBHBIX CUJI C

W3MEHECHHEM MEXaHHMISCKOM SHCPTHUU

CHCTEMBI TeI. 3aKOH COXpPaHCHUA
MEXaHUYEeCKOH OHEPIrun

bubmuoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaboparopHas paboTa
«MccnenoBanue CBsi3H pabOTHI CHITBI
C U3MEHEHUEM MEXAHUYECKOU
SHEPruM Telia Ha IPUMeEpe
PaCTSDKEHUS PE3UHOBOTO KIyTa

20

21

22

23

KonTtponsHas pabora o Teme
«Kunemaruka. JluHamuka. 3aKOHBI
COXpaHEHHUS B MEXaHUKE)

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHUECKON
TeopuH. bpoyHOBCKOE ABMKEHUE.
Mupdysns

XapakTep JBUKECHUS U
B3aMMOJECMCTBHSI YAaCTHIL] BEILIECTBA.
Mopenu cTpoeHus ras3os,
JKUJIKOCTEN U TBEPJIBIX TEI

Macca MOJICKYII. Komuuecro
BemecTBa. IlocTossHHas ABora,upo

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

bubmuorexa [JOK
https://m.edsoo.ru/ffO0c4dc?

24

TernmoBoe paBHOBECHE.
Temneparypa u e€ nu3mMepeHue.
IIxana remneparyp Llenbcus

25

Uneansueiii raz B MKT. OcHoBHOE
ypaBuenue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde

AOGcomoTHas TeMIiepaTypa Kak Mepa
CpeHel KHHETHYECKOM SHEPrUuun

bu6mmoreka [IOK

26 JIBHKEHUS MOJIEKYIT. Y paBHCHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona

27 3akon JlanbToHa. ['a30BbIe 3aKOHBI
JlaGopaTtopHnas pabota

08 «HMccnenoBanue 3aBUCHUMOCTH
MEXy MapaMeTpamMu COCTOSIHUS
Pa3peKEHHOTO Ta3a

29 N3omnporiecchl B uaeanbHOM raze u bu6mmoreka [IOK
uXx rpadUUecKoe MpeaCTaBICHHE https://m.edsoo.ru/ff0c570e
BryTtpeHnHss sHeprus
TEPMOJIMHAMHYECKON CHCTEMBI 1

30 crioco0nI €€ m3MmeHenus. KoanduecTso bubmuorexa [JOK
TEIJIOTHI ¥ paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPIHsi OJHOATOMHOTO UJI€aJIbHOTO
raza

31 Buasl Tenonepenaun bubmorexa LIOK

https://m.edsoo.ru/ff0c5¢c36
VnenpHas TEMI0EMKOCTh BEIIECTBA.

32 KomnuecTBo TemioTe! npu bubnnoreka [JOK
Teronepenave. AauadaTHbIi https://m.edsoo.ru/ff0c5c36
npoiiecc

33 I1epBbIil 3aKOH TEPMOTMHAMUKHA U bubnnorexka [JOK
€ro MPUMEHEHHE K U30IpoIleccaM https://m.edsoo.ru/ff0c5efc
HeobpaTumocTs poIieccoB B

34 HpI/Ip(I:Ile. Bropoit I;aIIjOH bubmorexa IOK

https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Ipunuun nevictus u KIT bu6mmoreka [JOK

TEIIOBOM MallIMHBI

https://m.edsoo.ru/ff0c600a



https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

36 Hukn Kapuo u ero KITJ]
37 DKOJOoru4YecKue MpooIeMbl
TEIJIOOHEPTreTUKU
0606 i
38 «M(Z)JII:;1 I?ITH;aZp (1?1/1:31/11@ OCHOBBI Bubmiorexa LIOK
YIIP ' https://m.edsoo.ru/ff0c6938
TEPMOIMHAMUKI
0 KI\O/IHTpeOJIBHaSI pa6(1())Ta o TgMC Butmorexa LIOK
«Monexynspnas pusuka. OCHOBBI
Y2Ip https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnorexa [JOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AG6
41 Bna(;l(c)g(l)(z:TTI:’a;oI; OTHaOC}II/IZ:IB H:;HLIIZ bubmorexa LIOK
Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
Tépnoe Teno. Kpucraminueckue u
o aMOP(I)HBIe Tena. AHI/IL’;;T]I)OHI/I}I BuGmiorexa LIOK
BOICTB KpHCTaoB. KuIku
CBOMUTE KpHe © ARHE https://m.edsoo.ru/ff0c65f0
kpuctauibl. COBpeMeHHbIE
MaTepHuabl
P v — BrGmorer LLOK
A ero CHIA https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmoreka [IOK
44 v 0
PABHEHHE TEIIOBOTO banatca https://m.edso0.ru/ff0c6820
o | o Sy
AL A P https://m.edsoo.ru/ffOc6bcc
3apsioB
[IpoBOAHMKH, ANIIIEKTPUKHU U BuGmorexa [IOK
46 MOJIYTIPOBOIHUKH. 3aKOH

COXPAaHCHHUA DJICKTPUUCCKOT'O 3apsaia

https://m.edsoo.ru/ffOc6hcc



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
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47

B3aumoneiicTBue 3apsiioB. 3aKOH
Kynona. ToueuHbIil 2JIeKTpUUYECKUI
3apsi

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

48

Hanps>k€HHOCTB IEKTPUYECKOTO
nosist. [IpuHnmn cynepnosunuu
ANEKTPUYECKHUX ToneH. JInnun
HANPSKEHHOCTH

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

49

50

51

Pabota cui anekTpocTaTH4ecKkoro
noiisa. [Torenuman. PasHocts
IIOTCHIIHNAJIIOB

HpOBOI[HI/IKI/I " JUBJICKTPUKHU B
QJICKTPOCTATUYCCKOM IIO0JIC.
I[PIE)JICKTPH‘I@CK&?I IMPOHUIIACMOCTDb

OnektpoéMkocTb. Konnencarop

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6f00

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7018

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

52

DNEeKTPOEMKOCTD TIIOCKOTO
KOHJIEHCAaTopa. JHEprus
3apsHKEHHOT0 KOHJIeHcaTopa

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

53

54

55

JlaGopaTtopHast pabora "U3mepenue
AIIEKTPOEMKOCTH KOHAEeHcaTopa"

IIprHIMIT NENCTBUSA U IPUMEHEHUE
KOHJICHCAaTOPOB, KOITUPOBAJIBLHOTO
amnrmnapara, CTpyMHOro NpuHTepa.
DJIEKTpOCTAaTUYECKAs 3aIUTa.
3a3eMiieHHe IEKTPOIPUOOPOB

DJIEKTPUUYECKHI TOK, YCIOBHS €r0
cyuiectBoBaHus. [I0CTOSHHBIN TOK.
Cuina Toka. Hanpsixenue.
Comnpotusnenue. 3akon Oma ist
ydacTKa Ienu



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

56

57

[TocnenoBarenbHOE, NapauIEIbHOE,
CMEIIIaHHOE COCAMHEHHE
npoBoAHUKOB. JlaboparopHas
pabota «/3ydyeHnue cMEeaHHOTO
COEIMHEHUS PE3UCTOPOB)»

Pabora 1 MOIITHOCTH

3JIEKTPUYECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

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

58

3akon OMma /17151 TOJTHOH (3aMKHYTOI)
anekTpudeckoi nenu. Koporkoe
3ambIkanue. JlabopaTopHas pabora
«M3mepenne DJ1C ucTOUHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHS

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DNEeKTpOHHask IPOBOAUMOCTD
TBEP/IBIX METAIJIOB. 3aBUCUMOCTb
COIIPOTHUBIICHUS] METAIIJIOB OT
Temmneparypbl. CBepXIIpOBOIUMOCTh

60

61

62

63

DJIEeKTPUIECKUN TOK B BAKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

[TomynpoBOIHUKH, UX COOCTBEHHAS
Y TIPUMECHAs IPOBOAUMOCTb.
CaoiicTBa p—Nn-niepexoja.
[TonynpoBoaHKUKOBBIE TPUOOPHI
DNEKTPUYECKUN TOK B pacTBOPax U
pacIuiaBax 3J€KTPOJIUTOB.
DNEKTPOIUTHYECKAs JUCCOLUAIIM.
DIIeKTPOIHN3

DNEKTPUYECKH TOK B Ta3ax.
CaMOCTOSTENBHBIA U
HECaMOCTOSITENILHBIN pa3psi.

bubmuorexa [JOK
https://m.edsoo.ru/ffOc84ae

bubmuorexa [JOK
https://m.edsoo.ru/ff0c82ba

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

Momuusg. Ilnazma

DneKkTpruuecKkue mpruodopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubmumoreka [IOK
npuMeHeHue. [IpaBuina TeXHUKN https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O06o0maromuii ypok 1 bu6mmoreka [IOK
«DIEKTPOAMHAMHUKAY https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme

66 «Qnekrpocraruka. [locTrosHHbIN 1 bubnnoreka [JOK
9JIEKTPUUECKUi TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»

PezepBHbiil ypok. KonTposibHas
67 pa6or")ra o TZl\IjIe ’ 1 Bubnuorexa LIOK
https://m.edsoo.ru/ff0c8c56
"OnexkTpoaguHaMuKa"

68 PeseprubIii ypok. O0oOmaromuit 1 bubnnorexa [HOK

ypok 1o Temam 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
w/n Tema ypoka Beero Konrpoabnbsie IIpakTHueckue S — o0pa3oBaTe/bHbIE
padoThbI padoTbI pecypcbl
ITocTosiHHBIC MATrHUTHI U UX

1 B3anMoJieicTBUE. MAarHUTHOE MOJIE. 1 bubnmoreka [JOK
BekTop MarHuTHON MHIYKIINH. https://m.edsoo.ru/ff0c9778
JIMHUY MarHUTHOW MHAYKUIUH
MarsuTHO€e 1oJie TPOBOIHUKA C

5 TokoM. OnbIT Dpcrena. 1 bu6mmoreka [IOK
B3aumoeicTBre MPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTopHnas padora «M3yueHue

3 MaFHII/:THOf")O noiﬂ KaTYHJKI/Iy: 1 1 Bubmiorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM
JlelicTBME MArHUTHOTO TOJIS Ha
MPOBOJIHUK C TOKOM. Cuita Amriepa.

4 JlaGoparopHas paboTa 1 1 bubnuoreka [IOK
«MccneqoBanue necTBus https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM»

JlelicTBEe MarHUTHOTO IIOJIS Ha

5 JBUKYITYIOCS 3apsKEHHYIO 1 bubmuoreka [JOK
vactuily. Cuna Jlopenia. Pabora https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHna
DNeKTpOMarHUTHAS. WHYKIIHSL.

5 IToTok BekTOpa MarHUTHOM 1

unaykuuu. DJ1C uaaykuun. 3akoH
ANEKTPOMATHUTHON UHAYKIIUU



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

®dapanes

JlaboparopHas pabota
«HccnenoBanue sIBJICHUS
SHCKTpOMaFHHTHOﬁ I/IH,IIyKI_[I/II/I))

NunykTuBHOCTD. SIBIICHUE
camounaykuuu. IJC
CaMOMHIYKIUHU. DHEPrust
MarHUTHOTO TOJISL KAaTYIIKA C TOKOM.
DIIEKTPOMarHuTHOE IoJje

TexHuueckue ycTpolcTBa U UX
IpUMEHEHHE: TIOCTOSHHbIE MArHUTHI,
AJIEKTPOMArHUThI,
AIIEKTPO/IBUraTelNb, YCKOPUTEIN
AJIEMEHTAPHbIX YaCTHII,
WHIYKIIMOHHAS 11eYb

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

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

10

11

12

13

O6o6maromuit ypok «Marautoe
nosie. DJIEKTpOMarHuTHas
WHTYKITHSI»

KonTponbhas pabota mo Teme
«MarauTHoe 1moe.
DNEeKTpOMarHUTHAST WHIYKIIHUS

CBo06oiHbIE MEXaHUYECKHE
Kosiebanus. 'apMoHnUeckue
KoyieOaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHU.
[IpeBpaienue sneprun

JlaGopatopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepuoJia MajbIX KoiebaHui rpy3a
Ha HUTH OT JUIMHBI HUTHU U MacChl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcad58

bu6nmoreka [JOK
https://m.edsoo.ru/ffO0caf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

rpy3a»

14

KonebarenbHbIi KOHTYD.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJIeOAHUS B HJI€ATEHOM
K0JIeOATEIbHOM KOHTYpE. AHAIOTHUS
MEX/1y MEXaHHYECKUMH U
9JIEKTPOMAarHUTHBIMU KOJIEOaHUIMH

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

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUA SHCPIrur B HACAJIbHOM
K0JIeOaTeIbHOM KOHTYpE

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

16

[TpencraBienue o 3aTyxaromux
KosieOaHusX. BeHyXIeHHBIE
MEXaHUYECKUE KOJIeOaHmsl.
Pe3onanc. BeiHykaeHHbIE
AJIEKTPOMarHuTHbIE KOeOaHus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbhb86

17

IlepeMeHHBIN TOK.

CuHyconaIbHbII IEpEMEHHBIN TOK.

MoniHOCTh IEPEMEHHOI0 TOKA.
AMIUTUTYHOE U JEHCTBYIOIIEE
3HAYCHHUEC CUJIbI TOKA U HAIIPSAXKCHUA

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

18

19

20

Tpancdopmarop. [Ipoussozactso,
nepegaya u norpedieHue
ANEKTPUYECKON SJHEPTUU

YCTpoUCTBO U IPAKTUUECKOE
IIPUMEHEHHUE IEKTPUYECKOTO
3BOHKA, T€HEPATOPA IIEPEMEHHOIO
TOKa, JINHUH 3JIEKTporepeaay
OKOJIOTUYECKUE PUCKU IIPH
IIPOU3BOJCTBE MIEKTPOIHEPIUMU.
KynsTypa ncnonb3oBanus

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3JIEKTPOIHEPTHH B MIOBCEAHEBHOM
KU3HU

Mexanuaeckue BOJIHEI, YCJIOBUA
pacnpocrtpanenus. [lepuog.

bubmuoreka [JOK

2 (CKOpOCTb pACTIPOCTPAHEHI I https://m.edsoo.ru/ffOcca54
JutnHA BOJIHEL. [lomepeunbie u
TIPOJIOJIBHBIC BOJTHBI
99 3Byk. CKOpOCTh 3BYyKa. [ pOMKOCTH bubnmoreka [JOK
3Byka. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHBIE BOJHBI, UX
23 CBOﬁC”fBa U CKOPOCTb. ]_HKa;Ia bubmmorexa LIOK
https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJIH
[TpuHIUIIBI pAAHOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacT
cBsi3u. Panmonokanus
o5 KonTtponsnas padora «Konebanus n bubnnorexa [HJOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsimonrHENHOE pacpOCTpaHEHHUE
26 CBETa B OJHOPOJHOMU Cpejie. bubnuoteka [JOK
TodeuHbIi KCTOYHMK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 0T;)a>1<eHm cera. [loctpoenue Bubmiorexa LIOK
. https://m.edsoo.ru/ffOcd4e0
M300pakKeHHI B TUIOCKOM 3€pKajie
[Tpenomnenue ceta. [lonHoe
98 BHYTpEHHEE OTpaKEeHUE. bubnmoreka [JOK
[IpenenbHpIi yromi mogHOro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKCHUS
29 JlaGopatopHnas pabora «3mepenue bubnuoreka [IOK

MoKas3aTeyid MPECJIOMIICHUSA CTCKIIa»

https://m.edsoo.ru/ff0cd67a



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

JIunzel. [TocTpoenune n3o0pakeHuit

30 B uH3€e. DopMyria TOHKOW JTUH3HI. bubmmorexa LIOK
https://m.edsoo.ru/ffOcddle
VYBenuueHue N1H3bI
JlaboparopHas paboTa
31 «HccnenoBanue cBOMCTB
M300paXeHH B TMH3aX)
Hucnepcus cBeta. Cll0KHBIN COCTaB
39 6emnoro csera. Lser. JlaboparopHas
pabota «Habmoaenue aucnepcuu
CBETa»
33 HNutepdepennus cBera. Judpakmms bubnnoreka [JOK
ceta. JludppakironHas pemeérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
[Monsipuzanus cBera https://m.edsoo.ru/ffOcf02e
OnTuueckue npudOpsI U yCTpoiicTBa
35 U YCJIOBHS UX 0€3011acHOTO
IPUMCHCHUS
['paHUIIB MPUMEHUMOCTH
36 KJIaCCUYECKON MEXaHUKH. bu6mmorexa [IOK
[MocTynatsl crieluanbHON TEOPUH https://m.edsoo0.ru/ff0cf862
OTHOCUTEJIbHOCTH
OTHOCUTENHHOCTh
37 OJIHOBPEMEHHOCTHU. 3aMeIJICHHE bubmorexa HOK
https://m.edsoo.ru/ffOcfad?
BPEMCHH U COKPAIICHUE JITHHBI
DHeprus U UMMYJbC
38 pEeNSATUBUCTCKOM yacTulbl. CBS3b bubnmoreka [JOK
Macchl ¢ JHEPTUEH U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprus MoKost
39 KonTtponbHas padora «OnTuka. bubnuorexa [IOK

OCHOBBI CIICLIMAJIbHOM TCOpUHU

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

OTHOCUTCIIBHOCTH»

®otonsl. opmyiia [1nanka.

bubmuoreka [JOK

40
DHeprus 1 uMItysisc GoToHa https://m.edsoo.ru/ffOcfel6
O
o | oo,
' o https://m.edsoo.ru/ffOcffc4
CroneroBa
3 Y%
o | bt Soman:
g ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢portodddexra
.0 I1. H.
43 JII[:ZJeIe}eI:ae (;?;Lilqezzfj I elicTBUE bubmorexa [JOK
seBa. 8 https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue yCcTpoucTBa U
MPaKTUYECKOe TPUMEHEHHE:
44
¢dorosnemeHT, GpoTogaTUHK,
COJTHEYHas OaTapesi, CBETO IO/
45 Pemenue 3amau no reMe «9JI€MEHTEI bu6mmoreka [IOK
KBAHTOBOM ONITUKN https://m.edsoo.ru/ff0d0302
o | B e T O
PPHOPA P https://m.edsoo.ru/ff0d091a
yactull. [I1anerapHas Moaens atoma
bu6mmoreka [IOK
47 I1 b
OCTYTIATRI bOpa https://m.edsoo.ru/ff0d0Oafa
Wznyyenue u normiomienrue GOTOHOB
48 IIPHU IIEPEXO0/I€ aTOMa C OJTHOTO bubnnorexka [JOK
YPOBHSI SHEPTHH Ha Ipyroit. Busl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BOJ‘IHO]:%’LIC CBOMCTBA YacTull. BoiIHEI BuGmiorexa 1IOK
49 ne bpoiins. KopnyckyssipHo-

BOJTHOBOM nyasin3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

BBIHYXXICHHOC U3TYUYCHUC

50

OTKpbITHE PaIUOAKTUBHOCTH.
OmnsiTel Pesepdopaa nmo
OIIPE/ICJICHUIO COCTaBA
PAAOAKTUBHOI'O U3JTYYCHUA

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

o1

52

53

54

CgoiicTBa anbda-, 6era-, raMma-
u3JlydeHus. BiausHue
PaAMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

OTKpbITHE TPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.
DNEKTPOHHBIA U TO3UTPOHHBIN
Oera-pacnan. 'amma-usinydenue

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
Snepubie peakuuu. AnepHbii
peakrtop. [IpoGiieMbl, IEPCIIEKTUBHI,
AKOJIOTMYECKHE ACTIEKTHI SIACPHOM
SHEPreTUKHU

OnemeHTapHble YacTULbl. OTKpPBITHE
no3uTpoHa. MeTob! HaOMOIeHUS U
PETUCTPALIMU IEMEHTAPHBIX
yactull. Kpyrislii cron
«DyHIaMeHTaIbHbIE
B3auMoJichcTBUS. ENUHCTBO
(bu3nYeCcKOi KapTUHBI MUPay

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Oransl pa3BUTHS ACTPOHOMHUHU.
[TpuknagHOe 1 MUPOBO33PEHUYECKOE
3HaYE€HHE aCTPOHOMHH. Bun
3BE€3aHOrO Heba. Co3Be3ausl, ApKue
3BE3/IbI, IIJIAHETHI, MX BUIUMOE
neuxkeHue. CoaHeuHas cUcTeMa



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Coumnnne. ConHeuHast akTUBHOCTD.
Nctounuk sHeprun CosiHIa U 3BE311

S7

3BE3/bI, X OCHOBHEBIE
XapaKTePUCTUKU. 3BE3/IbI TTIABHOM
MOCJIEN0BATEIbHOCTH. BHyTpEeHHEE
crpoenue 3Bé31. CoBpeMEHHbIE
MIPEACTABIICHUS O IPOUCXOKACHUU U
sBotouny CoJiHLA U 3BE3]

58

Muneynsiii [Iyre — Hama
lNanaktuka. ITonoxenue u
neuxenue Conuua B ["anakTuke.
lNanaktrku. YEpHbIE IBIPHI B siApax
rajaKkTUK

59

Bcenennas. PazOeranue rajiakTuk.
Teopus bonbmoro B3peIBa.
PenukToBO€ H3ydyeHHE.
MertaranakTuka

60

61

62

63

Hepemennsie mpo6iieMbl
aCTPOHOMUHU

KonrtpomnbHas pabota «1€MeHTHI
ACTPOHOMMH U aCTPOPUIUKI»

Ob6o6maromuit ypok. Ponb puzuku
1 aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COLIMATLHOU U
ATUYECKOH cdepax AesITeTbHOCTH
YeJI0BeKa

O6o6maromuii ypok. Pons u Mmecto
(U3UKU ¥ aCTPOHOMUHM B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa




64

O6o06matromuii ypok. Posb
(bU3HYECKON TEOpUH B
(bopMHpPOBaHUY TIPEICTABICHUH O
(bu3nvecKoil KapTHHE MUpa

65

Ob6o06maromuii ypok. Mecto
(H3nUecKoil KapTHHBI MHUpA B
001IeM psily COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
IPEICTaBICHUIT O IPUPOIE

66

PesepBHBI ypok. MarHuTHOE 1oJie.
DNEKTPOMAarHuTHas HHIYKIHS

67

68

PesepBubiit ypok. Ontuka. OCHOBBI
CIIELUAJILHON TEOpUHU
OTHOCUTEJIbHOCTH

Pesepnblit ypok. KBantoBas ¢usuka.
DJIEMEHTHI aCTPOHOMUU U
acTpou3uku

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784




YYEBHO-METO/IMYECKOE OBECIHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






