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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00Imero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXKEHUH M TpeOOBaHMH K pe3yiabTaTaM OCBOEHHS OCHOBHOM
obOpasoBarenbHOl Tmporpammbel, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNOoJaBaHUsl y4eOHOTO
npenvera «®@u3uka» B 0oOpa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoir  ®Denepanuu,
peaTM3yIoLUMX OCHOBHBIE 00pa30BaTEIbHbIE IPOIPAMMBI.

Copnepxanue nporpaMMbl 1o (U3MKe HamnpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyudaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUpPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHBIM
pe3yibTataM OOYYeHHs, a TAaKK€ YUYMTHIBAET HEOOXOAMMOCTb peaIM3allMUd MEXIIPEIMETHBIX
CBsi3eH (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC IIEJIW M3y4YeHUs (U3UKU HA YPOBHE CpEIHEro oOIiero oOpa3oBaHWUs, IJIAHUPYEMbIE
pe3yibTaThl OCBOEHUS Kypca (U3MKU: JIMYHOCTHBIE, METalpeAMETHbIe, IpeIMETHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (pU3UKU HAa 0a30BOM YpOBHE, B TOM YHUCIIE

IPEIMETHBIC PE3YNIbTATHI 10 TO1aM O0YUYCHUS;

e cojaepxaHue yuyeOHoro nmpeamera «Pu3nkay 1Mo rogam oOyueHHs.

®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, Ouonoruei, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonap3oBaHue W akTHUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHMU oOmpejaesseT XapakTep M pPa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUI B cdepe SHEpPreTHKH, TPaHCIOpTa, OCBOEHHMsS KOCMOcCa, MOJYy4YeHHsS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U JIpyrux. U3ydeHue pu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MHpa 00yJaromuxcs, B GopMUpoBaHUe YMEHUN
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 yenocmuocmu. B cOOTBETCTBUM € HEW KypC SBIISIETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KIACCHUYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (GU3UKH 00beAMHEH BOKPYT
¢buznueckux Teopuil. Bexymmm B Kypce sBIseTcss (OpPMHUpOBAHUE TMPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaius npearnosaraeT UCIoib30BaHHE T'yMaHUTapHOTO
noTeHImanza GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U pa3BUTHS (DU3HUKU C Pa3BUTHEM OOIECTBA,
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.

Hoes »skonocusayuu peasn3yercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJEpIKaHUS,
HNOCBALIEHHBIX JKOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM



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

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKHM Ha yYpOBHE CpEeTHEro o0mero o0pa3oBaHUS
ABISIOTCS  (pu3uueckue Teopuu ((popMHpOBaHHWE NPEICTABICHUH O CTPYKType IOCTPOECHHUS
¢du3nyeckoil TeopuM, poiau (yHIAMEHTAIbHBIX 3aKOHOB W IPUHLMIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOE, IPAaHUIAX MPUMEHUMOCTH TEOPHM, IJI ONUCAHHUS €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
(GU3UKN — 3TO UCHOJIB30BAHUE CHCTEMBI (PPOHTANBHBIX KPATKOBPEMEHHBIX SKCHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOIIMIA CIMCOK
YUYEHHUYECKUX NPAaKTUYEeCKUX paboT. BblaeneHue B ykazaHHOM IEpedyHE JIaOOpaTOpHBIX padoT,
IPOBOJUMBIX JJIsl KOHTPOJSL M OLEHKH, OCYLIECTBISETCS YYacTHUKaMH OOpa30BaTeIbHOIO
nporiecca UCXOs U3 0COOEHHOCTEH TUIAaHUPOBAHUS U OCHAIIeHUs KabuHeTa ¢pusuku. [Ipu sTomMm
oOecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC H3MEPEHHS,
UCCIICIOBAaHMs 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M IIOCTAHOBKY OIIBITOB IO IPOBEpKE
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 M3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak 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’KaIoIIe Ku3HH, TpeOyromume BhIOOpa (DU3WYECKONW MOJENTH Il CUTYallMH MPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBunm ¢ TpedoBanusmu DPI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
o0uiero o0pa3oBaHUs JTOJKEH M3y4daThbCsl B YCJIOBMSIX IMpPEIMETHOro kaOuWHeTa (U3MKU WIN B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B kabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PATOPHOE 00OPYOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYCHHUECKUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpanoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MHUHHMAaJIbHON JOCTAaTOYHOCTH M O0ECHEeYMBAET MOCTAHOBKY IEPEUMCIEHHBIX B IPOrpamMMe I10
¢u3nKe KIIOYEBBIX JEMOHCTpAIUil A HUCCIENOBAHMSI HM3y4aeMbIX SIBJICHHM M TPOIIECCOB,
IMITUPUYECKUX U PYHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHI.

JlaGopaTtopHoe 00OpYyAOBaHUE JJIS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMAaTHYECKUX KOMIUICKTOB M OOECIeYMBaeTcsi B pacdy€ére OAHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcsi. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOpYIOBaHUS 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 (dopMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYAIOIMXCAd K HAYYHOMY H3YYEHHUIO

IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE TMPEJCTABICHHA O HAyYHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBJICHHSIM;



dbopMUpOBaHUE HAYYHOTO MUPOBO33PECHUS KaK Pe3ylibTaTa U3Y4eHUsS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHUE YMEHUI OOBACHATD SBJICHUS C UCIOIb30BAaHUEM (PU3UUECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHUE MPEACTABICHUN O POJIM (GU3MKU ISl pa3BUTHSI IPYTHUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

JocTikeHnne 3TUX Lenell o0ecreynBaeTcsi peluIeHHeM CIEAYIONMX 3a7ad B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

nproOpeTeHne CUCTEMBI 3HaHUN 00 O0IMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHsIX, BKJIIOUAs MEXAHUKY, MOJIEKYIISPHYIO (PU3UKY, JIEKTPOAUMHAMUKY, KBAHTOBYIO
(GU3UKY U 3JIEMEHTHI aCTPOPU3UKY;

dopMHpOBaHHE YMEHUH MPUMEHATh TEOPETUYECKUE 3HAHUSA Ui OOBACHEHUS
Gu3nuecKkux SBIEHUM B MpHpoJe M JUIsl TNPUHATUS NPAKTUYECKUX pEIIeHUH B
MMOBCEAHEBHOM KU3HU;

OCBOCHME CIIOCOOOB peIICHUs pa3IMyHbIX 337a4 C SBHO 3aJaHHON (uznuyeckon
MOJIENBIO, 3aJad, TOJPa3yMEBAIOIIUX CAMOCTOSTENbHOE CO3JaHue (HU3UYECKOH
MOJIEINN, aIEKBATHON YCIIOBHSM 3a]1a4H;

NOHMMaHue (PU3MUYECKMX OCHOB M TPUHIMIIOB ACUCTBUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MTPOLIECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CPeNy;

OBJI/ICHUE METOJAMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M TPOBENEHUS (HU3MIECKUX
HKCIEPUMEHTOB,  aHalu3a M  UHTEepOpeTandd  HH(pOpManuu,  OmpeaesIeHus
JIOCTOBEPHOCTH MOJYYEHHOTO Pe3ysbTara;

CO3/1aHU€e YCJIOBUH /ISl pa3BUTHsI YMEHUI MPOEKTHO-UCCIIEN0BATEIbCKON, TBOPUECKON
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).

[Ipennaraemslii B mporpamme mo Gpusnke nepeyeHsb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENh JIeTaeT BHIOOp MPOBEACHUS JTa0OpaTOpHBIX padoT u
OTBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele Meroasl mo3HaHUsA OKpyXkaroumero mupa. Pomib
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOIbl. DKCIIEPUMEHT B (PU3UKE.
MogenupoBanue ¢pu3nueckux sBIeHUN U nporeccoB. Hayunble runores3sl. Pusnueckue
3aKOHBI ¥ TeOpUH. [ paHUIIBI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpMHIIUIT COOTBETCTBHSL.

Ponp m Mecto ¢u3uku B (OPMHPOBAHHUM COBPEMEHHON HAy4yHOW KapTHUHBI MHpa, B
IIPaKTUYECKON NEeATEIbHOCTH JIIOIEH.

Jlemoncmpayuu
AHanoroBblie U TU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYMKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHssi CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMH HA OCU CUCTEeMbl KoopAuHAT. ClloKEeHHE NMEepeMEIICHUN 1
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBIKEHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTEpUAIbHON TOUYKH OT BPEMEHH.

CBoOonHoe majeHue. Y ckopeHrue cBOOOHOTO MaIeHus.

KpuBonuueiiHoe naBmxeHue. [[BUkeHHEe MaTepUalbHOW TOYKH IO OKPYKHOCTH C
MOCTOSIHHOM MO MOJAYJI0 CKOpPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAas CKOpocTh. llepuon u
yacToTa oOpaieHus. LleHTpocTpeMuTensHOe yCKOpEHHE.

TexHuueckue yCTpoMCTBA M MPAKTHUECKOE MPUMEHEHUE: CHUIOMETp, JBUKEHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE NepeIadH.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCUETa, MILTIOCTPAIIAS KHHEMAaTHYECKUX XapaKTePUCTHUK JTBUKCHUSI.

[TpeoOpazoBanre ABMKEHUI C UCTIOIH30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HabGnronenue aBuxeHus Tena, OpOIeHHOTO MO YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO TaICHHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne HepaBHOMEPHOTO IBMXKCHHUS C IIEJIBIO ONPE/IeTICHUS MTHOBEHHOM CKOPOCTH.

WccnenoBanne  COOTHOMICHHMsI  MEXIYy  MYTSAMH,  TNPOHJACHHBIMH  TEJIOM  3a
MOCJIE/IOBAaTEIbHbIE paBHbIE MPOMEXKYTKM BpPEMEHM MpPHU PABHOYCKOPEHHOM JBHXKEHUU C
HavyaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3ydenune ABUKEHUS apuKa B BI3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tela, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocutensHOCTH [Manuies. Ilepsoiit 3akoH HeroToHa. IHEpLManbHbIE CUCTEMBI
OTCUY€TA.



Macca tema. Cuna. IlpuHnun cynepno3unuu cuil. Bropoit 3akoH HprooTona st
MaTepUaIbHOM TOUKU. TpeTuit 3akoH HproToHa 711 MatepralibHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHHUsS U cuiia TpeHus nokos. Kosgunuent tpenns. Cuia conpoTuBICHUS
IIPU JIBUKEHUM TENA B KUAKOCTU WM rase.

[ToctynarensHOe U BpaliaTelbHOE ABMKEHHE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpauieHus. [lnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIA.

TexHuueckue YCTpPONCTBA M IPAKTUUYECKOE NPUMEHEHUE: NOJIIMIIHUKY, JIBUXKEHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HerotoHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMariuii.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOIbEME U NaJACHUU.

CpaBHeHUE CUIT TPEHUS NIOKOSI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yueHue aBrxeHUs: OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UNHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl COXpaneHusn 6 MexaHukKe

Hmnynsc MaTepralbHON TOUKH (Tea), CHCTEMBl MaTEpUAIbHBIX TOUeK. MMmymbc cunbl n
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pabora cuibl. MOIIHOCTE CHIIBI.

Kunernueckast sHeprus marepuaibHOM TOukd. Teopema 00 M3MEHEHMM KUHETHYECKOH
DHEPIUH.

[TorenuunanbHas 3Heprus. [loreHnnanbHas SHEPTrHs yIpyro AeopMUPOBAHHOMN NMPY>KUHBI.
[ToreHunanbHas 3HEpPTUs TeNa BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CHII C
W3MEHEHNEM MEXAHNYECKON SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne yCTpOMCTBAa M NMPAKTHYECKOE NMPHUMEHEHHE: BOJAOMET, KOIEP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBUKEHHE.

[Tepexox mMoTeHIIMATLHON SHEPTUM B KHHETHUECKYIO U 00PATHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul



N3ydyeHrne aOCOMIOTHO HEYNPYroro yiapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasITHUKOB.

HccnenoBanue CBs3W PabOTHl CHJIBI C W3MEHEHHEM MEXAaHWYECKOW JSHEpPruu Teia Ha
pUMepe PacTsHKEHHsI PE3MHOBOTO JKI'yTa.

Pa3nen 3. Mouekyasipuasi pu3uka u TepMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU M X OMBITHOE 0OOCHOBAHHUE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHHUS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJiend CTPOCHHSI Ta30B, JKUAKOCTEH M TBEPABIX Tel U OOBIACHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKkyn. KoiaumdecTBo BemecTsa.
[locTostnHas ABoraspo.

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

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHUECKOH TEOPHUH
ueanpHOro rasa. AOCOJIIOTHasg TemmepaTypa Kak Mepa CpeJHEl KHUHETHUYECKOM SHepruu
TEIJIOBOTO JIBM>KeHHMs vactull rasza. lllkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Knaneiipona. 3akon JlanpToHa. M3omporecchl B Ua€aIbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. | paduyeckoe mpeacTaBieHne H30MpoLEcCoB: U30TepMa,
u30Xopa, n3odapa.

TexHUYeCKHE YCTPONUCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeETp.

Llemoncmpayuu

OnbpIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BeEIlecTBa, (ororpaguu MoJeKyl
OPraHUYECKUX COCTUHECHUM.

OnbIThl 0 AP PY3UH KUAKOCTEHN U Ta30B.

Mozens OpOyHOBCKOTO JBHXKEHUSI.

Monens onbita IlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Mopaenb, HUTIOCTpUpYIOLIAsk TPUPOY JABIECHUS ra3a Ha CTEHKH COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30MPOLIECCHI.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

Ompenenenne Macchl BO3AyXa B KIIACCHOW KOMHAT€ Ha OCHOBE M3MEpeHUN 00bEMa
KOMHATBHI, IABJICHUS U TEMIEPATYpPbl BO3/1yXa B HEM.

Hccnenopanue 3aBUCUMOCTH MEXKly TapaMeTpaMH COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HeEprusi TEPMOJMHAMHYECKOW CHUCTEMBI U
crocoOb! e€ m3MeHeHus. KonmndecTBo TemIoTsl U pabota. BHYTpeHHss SHEpTUsi 0THOATOMHOTO
UJIeaJIbHOTO Ta3a. Busl Temionepenayn: TEIIONPOBOIHOCTb, KOHBEKLUS, U3JIyUCHUE. Y JeIbHas
TEIJIOEMKOCTH BelecTBa. Koan4yecTBo TEIITOTHI ITPH TEIUIONEpEaAYe.

[TonsitTue o0 anumabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. IIpumeHeHue
MEPBOT0 3aKOHA TEPMOAMHAMHUKY K M3omporieccaM. I padudeckas mHTeprperanus paboTsl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatumMocTs MpoieccoB B MpUpoIe.

Tennossie MamuHbL. [I[puHIMIBL eicTBUS TETIOBRIX MamuH. [IpeoOpa3zoBanus SHEPTUM B
TeIIOBBIX MammmHax. KoaddunueHT monesnoro nerctBus TerioBor MamuHbl. [{ukn Kapuo u
ero Ko3((UIMEHT MOJE3HOTO NEHCTBH. JKOIOTHYECKHE MPOOIEMbI TEIIO3HEPTETHKH.

TexHuueckue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHUE: JBUTAaTEllb BHYTPEHHEIrO
Cropanusi, ObITOBOM XOJOIUIbHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHne BHYTPEHHEH HSHEPIUU Tella MPU COBEPIIEHUH pPabOTHI: BBUIET MPOOKH M3
OYTBUIKH TIOJl JIEHCTBHEM CXKaTOrO BO3JyXa, HarpeBaHue s(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAITHSA).

H3meHeHne BHYTpEeHHEH sHepruu (TeMieparypbl) Teja npu Terionepeaaye.

OnbIT 110 aIMabaTHOMY PACITUPEHUIO BO3/1yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTATENsi BHYTPEHHETO CTOPAHUs, PEaKTUBHOTO JIBUTATEIIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoovt

[TapooOpa3oBanne wu KoHJeHcamws. Mcmapenne W KureHue. AOCONIOTHAS W
OTHOCHUTEIIbHAs BIKHOCTh BO31yXxa. HachlmenHblil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTB TEMIIEPATypbl KUIICHUS OT AaBJICHUS.

Teépnoe Teno. Kpucramnmueckue u amopdHbIe Tesna. AHU30TPOIHUS CBOWCTB KPUCTAILIOB.

Kunkne xpucramnel. CoBpeMeHHble Marepuanbl. [lnaBnenue u Kpucramnuzauus. YjelbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHEHHE TEILIOBOTO OalaHca.

TexHUYECKHE YCTPOWCTBA W MPAKTHYECKOE NPHUMEHEHHE: THUTPOMETP W IICHXPOMETD,
KaJIOpUMETP, TEXHOJOTHUU  IIOJIYUCHUS COBPEMCHHBIX MaTepUaioB, B TOM  YHCJC
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienre npu MOHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienne HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMOHCTpanys KpuCTauIoB.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomol

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3TyXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Dnexmpocmamuka

OneKkTpuzanusi Tell. OJEKTpUYecKUid 3apsana. JIBa Buaga dSIEKTpUUECKHX 3apsIOB.
[IpoBOIHUKY, TUBNEKTPUKH U MOTYIPOBOJIHUKU. 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumopeiictBue 3apsnoB. 3akoH Kynona. TouedHslid  3I€KTpUYecKH — 3aps.
Onektpuueckoe mone. Hanpsok€HHocTh aiexTpuuyeckoro mofs. [lpuHuun cynepno3unuu
ANEKTPUUECKUX noJied. JINHUKM Hanps>KEHHOCTHU AIIEKTPUUECKOTO MOJIS.

PaGora cun oanekrpocratmueckoro mois. [lorenuuman. Pa3HOCTh  MOTEHIMAJIOB.
[TpOBOAHMKY M TUAIIEKTPUKHU B ANEKTPOCTATUYECKOM Mouie. J(uaaexTpuueckas MpOHUIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTpOEMKOCTH INIOCKOTO KOHJAEHCAaTopa. DHEPrus
3apsKEHHOTO KOHJEHCATOPA.

TexHuueckue yCTpoilCTBa M MPAKTUYECKOE IPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
JJIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JEKTPOIPHUOOPOB, KOHAEHCATOpP, KOMUPOBATIHHBIN
anmapar, CTpyHHbINA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL ACHCTBUA 3JIEKTPOMETPA.

B3auMozeiicTBuE HaIEKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3apSKEHHBIX TEl.

IIpOoBOIHUKY B AJIEKTPOCTATUYECKOM II0JIE.

DneKTpocTaTUYeCcKast 3alluTa.

JMBNeKTpUKHU B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOIIaJHM ILJIACTHH,
PACCTOSIHUA MEXAY HUMH U JUAIEKTPUYECKOU IPOHULIAEMOCTH.

OHeprus 3apsyKEHHOT0 KOHJEHcaTopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit moxk. Toku é pa3nuunvix cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHHUS JIEKTPUUECKOTO0 TOKa. MICTOYHMKM TOKa.
Cuita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 115 ydyacTka 1enu.

DneKTpuueckoe COIIPOTHBIICHHUE. VY nensHoe COIPOTUBIICHUE BEILECTBA.
ITocnenoBarenpHOE, MApALUIEIBHOE, CMELIAHHOE COEAMHEHNE IIPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABUKYILAs CUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOUYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) 3yieKTprueckoit nenu. KopoTkoe 3aMbIkanue.

DNeKTpOHHask IPOBOAMMOCTH TBEP/BIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS METAJUIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CsaoiicTBa p—Nn-nepexona. IlomynpoBogHUKOBBIE TPHUOOPHI.

ONEeKTpUYEeCKU TOK B PpacTBOpax M paciulaBax JJIEKTPOJIUTOB. DJIEKTPOIUTHUYECKAS
JUccoLranus. JNEeKTPOIIN3.

DneKkTpruueckuil Tok B ra3zax. CaMOCTOSTENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHu4yeckue YCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: aMIIEpMETP, BOJIBTMETD,
peocTar, HCTOYHMKHM TOKAa, 3JEKTpOHarpeBaTelbHble MPHOOPBI, 3JIEKTPOOCBETUTENIbHBIE
npuOOpbl, TEPMOMETP CONPOTUBJIEHUS, BAKYYMHBIA IHOJ, TEPMHUCTOPHl U (OTOPE3UCTOPHI,
MTOJIYIIPOBOJJHUKOBBINA TMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

M3MmepeHue cuibl TOKa U HAIIPSHKEHUS.

3aBUCUMOCTh CONPOTHBIICHHUS] LWIMHAPUYECKUX IPOBOJHHUKOB OT JJIMHBI, IUIOIIAIN
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COETUHEHUE POBOTHUKOB.

[Ipsimoe uM3MepeHne 3IEKTPOABMKYIIEH cuibl. KOpOTKOE€ 3aMblkaHHE TalbBaHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCHUMOCTB CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3IEKTPOJIUTOB.

HckpoBoi pasps ¥ IPOBOAMMOCTb BO3AYyXa.

OaHOCTOPOHHSS TPOBOMMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuyeHnue cMEmaHHOIO COCIMHEHUS PE3UCTOPOB.

W3mepenre  JIEKTPOABMKYLIEH CWIBI MCTOYHHMKA TOKA M €r0  BHYTPEHHETO
CONPOTHUBIICHUS.



Hab6nronenue anexrpomusa.

MesknpeamMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kiiacce OCymIECTBISICTCS C YYETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSi3eéd C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaMu ¥ TEXHOJOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCUHYC, TAHT€HC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPhl M MX MPOEKIUU Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe ABMKEHHE B JKUBOW mpupoje, tuddysus, ocMocC, TeII000MEH
KUBBIX OPTraHU3MOB (BHIIBI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), SJICKTPUUCCKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPIABIX TeJ, JKUAKOCTEM M Ta3oB, 3JEKTPUYECKUE
CBOWCTBA METAJJIOB, JICKTPOIUTHIECKAS TUCCOLUAIINS, TaTbBAHHUKA.

leoepaghus: BaxXHOCTH BO3lyXa, BETPHI, OapoOMeTp, TEPMOMET.

Texnonoeusa: npeoOpa3oBaHue ABMXKEHUI C UCIOIb30BAHUEM MEXAHU3MOB, YUET TPEHHUS B
TEXHUKE, MOIIUMHUKH, HCIOJb30BAHMWE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET W Jpyrue), JBUTAaTeIb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOMIIFHHUK, KOHAUIIMOHED, TEXHOJIOTUH TOYUYEHHsI COBPEMEHHBIX MAaTEPUAIOB, B TOM YHCIIE
HaHOMAaTEepHaJOB, W  HAHOTEXHOJOTWH,  JJEKTpoCTaTHYecKass  3alluTa,  3a3eMJICHUE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpUHTEp, 3JEKTpOHArpeBareibHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHOOPHI, TATHBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. I1eKmMpoOMAZHUMHAA UHOYKUUSA

[TocrosiHHBIE MarHuThHl. B3anMopelcTBHE NOCTOSHHBIX MAarHMTOB. MarmuTHoe IIOJIE.
Bekrop maruuTHONM MHAYKUMU. [IpuHIMI Cylieprio3uuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHON
uHAykuuy. KapTruHa TuHUE MarHUTHON MHAYKIUHU TOJISl TOCTOSIHHBIX MAarHUTOB.

MarnutHoe mojie mpoBOAHMKA ¢ TOKoM. KapTuHa nNMHMNA MHIYKIIMM MarHUTHOTO MOJIS
JUIMHHOTO NIPSIMOIO NMPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanmopeiicTBre MPOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna JlopeHma, €€ MOIynb MW HampaBiieHHE. J[BU)KEHHE 3apsyKEHHOW 4YacTHIbl B
OJTHOPOJTHOM MarHUTHOM moJie. PaGora cuisl Jlopenua.

SIBneHue anekTpoMarHuTHOM uHAYKIMHM. [IOTOK BeKTOpa MarHUTHOW WHIYKIUU.
DJIEKTPOABMIKYIIAS CUJIa UHAYKIIMU. 3aKOH 3JIEKTPOMArHUTHON MHAYyKUMK Papazes.

BuxpeBoe ayiekTpuueckoe Moje. DNEKTPOABMXKYIIAs Cuila WHAYKIUU B IPOBOJHHUKE,
JBUKYLIEMCS IOCTYIATENbHO B OTHOPOAHOM MarHUTHOM II0JIE.

IIpaBuno JleHnna.

NHIyKTUBHOCTG. fIBI€HNE CAMOMHIYKIUH. DJIEKTPOABUKYILAS CUJIa CAMOMHIYKIUH.



DHeprusi MarHUTHOT'O MOJIS1 KATYIIKHA C TOKOM.

DIIeKTPOMArHuTHOE TOJIE.

TexHuueckue YCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHILI, UHIYKINOHHAs [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JInHMY MHIYKIMY MarHUTHOTO TOJIA.

B3aumopeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBneHune 3NeKTPOMAarHUTHOM MHIYKIUU.

[IpaBuio Jlenna.

3aBUCUMOCTD DJICKTPOIABUKYIIECH CHIIBI HHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

WccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pa3nea 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOOJHBIE MexaHMuYeckue KojebaHus. ['apmMoHMuYeckue
kosnebanus. Ilepuon, wactora, amrumtyna U ¢asa konebanuil. IIpyKUHHBI MasTHUK.
MaremaTrueckuii MasTHUK. YpaBHEHHE TapMOHMUYECKHUX Kojebanui. [IpeBpaiienue sHepruu
IIPU TAPMOHUYECKHUX KOJIEeOaHUIX.

Konebarenbuplif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
KoJIeOAaTeIbHOM KOHType. AHAJIOrMs MEXIy MEXaHWYeCKMMU M 3JIEKTPOMarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3akOH COXpaHEHHUS! SHEPTUU B UICAIBHOM KOJeOaTeIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BbIHYXIEeHHbIE MeXaHHUECKUE KOJIeOaHusl.
Pe3onanc. BeiHyXI€HHBIE 3JIEKTPOMarHUTHbBIE KOJIeOaHMUs.

IlepemenHbIl TOK. CHHYCOMJANBHBIN MTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKAa.
AMITITUTYAHOE U IeHCTBYIOIIEE 3HAUEHUE CUITBI TOKA M HAPSKEHHUSI.

Tpancdopmarop. [IpousBoacTBo, mepemaya W NOTPEOJIEHUE 3IEKTPUUECKOW HIHEPTHUU.
OKOJIOTUYECKME PUCKH TpU TPOU3BOJACTBE AEKTpodHepruu. KynbpTypa ucCnonab3oBaHusA
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHudeckne yCTpOMCTBA M NPAKTUYECKOE TPHUMEHEHHE: DSJIEKTPUYECKUN 3BOHOK,
TreHepaTop MEPEMEHHOr0 TOKA, JINHUU JIEKTpoIIepeiad.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJieOaTeIbHOM CUCTEMBI (TIPYKUHHBIN WM MaTeMaTHYECKHUI
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJICOAHUIA.

Hab6nronenue pezonanca.



CB0OOHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuusorpaMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpPsDKEHUST OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTH W
KOHJICHCATOpA.

Mogens IMHUAN IEKTPOoIepeIadHn.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomuol

HccnenoBanue 3aBUCMMOCTH MEpUOJa MAJIBIX KOJeOaHW rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchbl rpysa.

HccnenoBanne nNEepeMEHHOTO TOKa B IENM M3 I[OCJIEIOBATEIBbHO COCIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpoMacHUmMHbLE 60JIHbL

Mexanudeckue BOJIHBI, yclIoBUs pacnpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHust
W JjuuHA BOJHBL [lomepeunble W mpoaosibHBIE BOJHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3Byka. [ poMmKkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIyYEHUs 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOl BOjHE. CBOMCTBAa 3JEKTPOMArHUTHBIX
BOJIH: OTpPaXXCHHE, MPEJIOMIICHUE, TMosipu3anus, audpaknus, wuHtepdeperims. CKOpocTh
3JIEKTPOMArHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHEe 3MeKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pagnonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH CPEbl.

TexHu4eckue ycTpouWcTBa U NMPAKTUUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
VIBTPa3BYKOBas JIMarHOCTHMKAa B TEXHHUKE W MEIUIIMHE, Pajap, PaauoONpUEMHUK, TEIEBHU30D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpOCTpaHEHUE TOMEPEUHBIX U MPOIOJIbHBIX BOJH.

Konebmromieecs Te10 Kak KICTOYHUK 3BYKA.

HabGnronenue otpaxeHus 1 MpeIOMIICHUS MEXaHUIECKUX BOJIH.

Hab6monenue natepdepeHnn u AUPpaKkiiud MEXaHHUECKUX BOJH.

3BYKOBOH pE30HAHC.

HaGnronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOH M YacTOTOM
KoJIeOaHmi.

HccnenoBanue  CBOMCTB — DJIGKTPOMArHUTHBIX — BOJIH:  OTpPaXEHHE, MPeJIOMIICHUE,
noJsipu3anus, 1udpakuus, HHTepGepeHIIns.

Tema 3. Onmuka

['eomerpuyeckas ontuka. [IpsmonuHeitHOe pacipocTpaHEeHHEe CBETa B OAHOPOJIHON Cpejie.
JIyud cBera. ToUeUHBII UICTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpaxeHws cBeTa. [locTpoeHrne H300paKEHUN B TIIOCKOM
3epKare.

[Ipenomnenne cBera. 3aKOHBI TMpEIOMJICHHUS CBeTa. AOCOJNIOTHBIM IOKa3aTesb
npesnoMienus. IlonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbId yros MOJHOTO BHYTPEHHETO
OTPAXKEHUS.

Hucniepcust cBera. CrioskHBINM cocTaB Oenoro cBera. L[Ber.



ColOuparonue W paccewBaroImue JUH3bL. ToHKas nuH3a. DOKYyCHOE paccTosHUE |
ONTHYECKasl CHJIa TOHKOM JMUH3BL. [locTpoeHune n3o0pakeHuil B COOMPAIOIINX U PacCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BIL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH FT€OMETPHUUECKON ONTHUKH.

BonnoBas ontuka. Wutepdepennus cBera. KorepeHTHble HUCTOYHUKHU. Y CIIOBUS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpakmus cBera. [udpaxuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMATUYECKOTO CBETa Ha NU(PAKLUOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToammapar,
MPOSKIIMOHHBIA ~ammapar, MHUKPOCKOI, TEJIeCKOI, BOJIOKOHHAs ONTHKA, AU(paKIHOHHAS
peméTka, moJIspous.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCcTpaHEHHE, OTpPakeHUWE M IHpejoMieHue cBera. OnTuueckue
IpUOOPHI.

[TonHOE BHYTpeHHee oTpakeHue. Mojenb CBETOBOIA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTeppEpeHITNN CBETA.

HaGnronenue nudpakuuu cera.

Hab6mronenue qucnepcuu certa.

[Tonydenue criekTpa ¢ MOMOIIBIO MPU3MBI.

[TonydyeHue criekTpa ¢ HTOMOILIbIO AU(PAKIIMOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucnepcuu cBeTa.

Pa3zgen 6. OcHOBBI crienMaJIbHO TEOPHUH OTHOCHUTEILHOCTH
['paHuibl IPUMEHMMOCTH KIJIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJS CKOPOCTH CB€Ta B BakKyyme, MPUHLUI
OTHOCUTEIbHOCTH DWHINTEIHA.
OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIIEHNE JJTUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTULIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISATUBUCTCKOMN YaCTULIBI. DHEPTHs OKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. ®opmyna [Inanka cBs3u 3HEpruu (HOTOHA C €ro YACTOTOH. DHEPTHs U UMITYJIbC
dboToHa.
OtkpeiTne u wucciaenaoBanue Qorodddexra. Ombitet A. I. CromeroBa. 3aKOHBI
doroaddekra. YpaBuenue DitHmreitna s pororddexra. «KpacHas rpanuma» gorosdpdexra.
Hasnenue ceera. OnbitTel I1. H. JIeOenena.
XUMHAYECKOE IEUCTBUE CBETA.



TexHu4YecKkne yCTPOWCTBA M MpPAKTHYECKOE MpUMEHeHHe: (POTOod3aeMeHT, (POTOAATYUHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Llemoncmpayuu

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHeETo Gotodddexra.
Cseroauo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessHuto o -vactuil. [lmanerapHas
mogens atoMa. Iloctynarel bopa. U3nyuenue u nornomenue GOTOHOB NpU MEPEXOe aToma ¢
OJIHOTO YpOBHSl BSHepruum Ha Japyro. Buasl cnektpoB. CHeKkTp YpOBHEH BSHEpPruM aromMa
BOZIOPOZA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaan3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JIyuEHUE.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(criekTpockoI), Ja3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Hablmronenue nuHeyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CIOXKHOCTH CTPOEHHsS  sfpa. OtkpeiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHno cocraBa paaAuoakKTUBHOIO U3JIyUEHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. HykimonHas mognens sapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uuciio siapa. M30Tonsl.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uznydeHue. 3aKoH
PaAMOAKTUBHOIO pacnajia.

OHeprus cBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES SIEp.

SAnepusiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl W TEpCHEKTUBBI  SAEPHOI
SHEPTreTUKU. DKOJOTUYECKHUE ACIIEKTHI AI€PHON SHEPrETUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeToab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

dyHIaMEHTAIbHBIC B3aUMOICUCTBUS. EMMHCTBO (pr3nueckol KapTUHBI MUpAa.

TexHUYECKHE YCTPOWCTBA M NMPAKTHUYECKOE MPUMEHEHHUE: J03UMeTp, kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOIIUX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
HccnenoBanue TpeKoB YacTHIL (TI0 TOTOBBIM (hoTOTrpadusiM).

Pa3zgen 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKH



Otanbl  pa3BUTHS  acTpoHOMuHU. [IpuknagHOoe W MHPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMHH.

Bun 3Bé3aHoro HeOa. Co3Be3ausi, spKue 3BE3/bI, INIAHETHI, KX BUAMUMOE ABHKCHUE.

Conneynas cucrtema.

Counnie. ConneuHas akTuBHOCTh. Mcrounumk sHeprum CosiHIIAa W 3BE3A. 3BE3IBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. Jluarpamma «CHEKTpaJbHBIA KJIacC — CBETUMOCTBY». 3BE3/bI
[JIaBHOM TOCJEN0BAaTENIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ IJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE37. CoOBpeMEHHBbIE MPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoUMH CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Mineunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemwxenue Connua B ['anaktuke. Turbl
rajakTuk. Paguoranaktuky U kBazapsl. UEpHBIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa3beranue ramaktuk. Teopus
Bonbuioro B3peiBa. PennkroBoe nznyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

Habmtoienust HeBOOPYKEHHBIM TJIa30M C MCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIOKCHHIMA
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o0maroniee NnoOBTOPEHUE

Pony ¢u3uku u acTpOHOMHUHM B IKOHOMHYECKOW, TEXHOJIOTMYECKOH, COIMAIbHON H
ATUYECKON cdepax [IesTeTbHOCTH YeIOBEKa, pOJib W MECTO (U3MKH U aCTPOHOMHUHU B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, POJb (U3UYECKON Teopud B (GOPMHUPOBAHUU
MpeJICTaBICHUI 0 GU3NYECKON KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 001IEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUN O IPUPOJIE.

MexknpeaMeTHbIe CBS3H

Uzyuenune kypca ¢usuku 06azoBoro ypoBHs B 11 Kiacce ocCymiecTBISETCS € Y4ETOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OHOJIOTHH, XHMHUH,
reorpadyu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHBIE C U3YYEHHEM METOJOB HAYYHOTO MO3HAHMSL:
sBIIEHUE, HAy4YHBIH (DakT, rumore3a, (Qu3MUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJICIIUPOBAHUE, MOJIENIb, U3MEPEHUE.

Mamemamuxa: penieHUE CUCTEMbl ypaBHEHHH, TPUTOHOMETpUUYECKHe (YHKIIUU: CUHYC,
KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKJAECTBO, BEKTOPHl U HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIE AIEMEHTAPHBIX (DYHKIIUH,
MpPU3HAKU TT0JI00US TPEYTOIBHUKOB, ONPEIEICHNE TUIOIIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonoeus: »nekTpuueckue SBICHUS B JKUBOW TPHUPOJE, KojieOaTeIbHBIC IBUKEHUS B
KUBOW TPUPOJE, ONTHUYECKHUE SIBJICHUS B KWUBOW MPHUPOJE, ACHCTBUE paguallii HAa KUBbBIC
OPraHU3MBl.

Xumusa: CTpOEHHE aTOMOB M MOJEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPIBIX TeEN,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM pelIETKH, CIIEKTPAIbHbIN aHAIH3.

l'eocpaghus: mMarHuTHBIE TONIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKa 3eMHOI
MMOBEPXHOCTH, MPEICKA3aHUE 3EMIIETPSICEHUI.



Texnonozus: TAHAN DJIEKTpOIEpesad, T€HEpaTop MEPEMEHHOIO TOKA, 3JIEKTPOABUIATENb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TEJNEeBHU30p, aHTeHHA, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJIOKOHHAsI ONITHKA, COJTHEYHAas OaTapest.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3BUKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKCHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MeETaIpeMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHHUSA yueOHOro mpeamera «Du3nka» AOHKHBI OTPaXKaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOUIMXCSl PYKOBOJCTBOBATHCS C(POPMHUPOBAHHONW BHYTPEHHEU
NO3UIMEN JMYHOCTH, CHCTEMON ILIEHHOCTHBIX OpPUEHTAlMil, IO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIONIMX TPAJAULIMOHHBIM LIEHHOCTSIM POCCHICKOrO0  OOIIecTBa,
pacuIMpeHre >KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IMPOILIECCE PeaTu3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATENIbHOMN I€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpazk1aHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOydYarollerocs Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOTO OOIIECTBA;

IPUHITHE TPAJUIMOHHBIX OOIIEYEIOBEYECKUX TI'YMAaHUCTHUECKMX M JEMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIEATENBHOCTh B HMHTEpEcax TIpa)<IaHCKOro OOIIecTBa,
y4acTBOBAaTh B CaMOYIPaBJIEHUU B 00pa3oBaTeIbHON OpraHu3altu;

YMEHHME B3aWMOJEWCTBOBAaTh C COIMAJIBbHBIMM HWHCTUTYTaMM B COOTBETCTBUU C HX
(GYHKIUSAMU 1 Ha3HAUEHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJOHTEPCKOM NEATEIBHOCTH;

2)IaTPpHOTHYECKOr0 BOCIIUTAHUS:

c(OpMHPOBAHHOCTh POCCUMCKON I'paX1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOILIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSM POCCHUMCKHUX
yu€HBIX B 007aCTH (QU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSL:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAI[MI0 M IMPUHUMATh OCO3HAHHbBIE PEIECHUs, OPUEHTUPYSIChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCJIE B I€ATEIBHOCTH YUEHOIO;

0CO3HAHME JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4)3¢cTeTHYECKOTr0 BOCTIUTAHMSI:

ACTETHYECKOE OTHOLIEHUE K MUPY, BKJIIOYas 3CTETUKY HAYYHOT'O TBOPYECTBA, IMPUCYILETO
¢u3nveckoil Hayke;

5)TpynoBoro BocnuTaHus:

UHTEpEeC K pa3IuyHbiM cdepaM MNpopecCHOHANbHONU JESITeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHbIEC KU3HEHHBIE IIIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpa3oBaHMIO B 001acTH (U3MKU Ha
MPOTSKEHUH BCEU KU3HU;

6)3K0JI0THYeCKOr0 BOCIIMTAHUA:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIbTYphl, OCO3HaHHME TJ00AJLHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHII B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS
L€ YCTONYMBOIO Pa3BUTHSI YEJIOBEYECTBA;

pacIIupeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBlIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7)UeHHOCTH HAYYHOI'O NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTU HAYYHOH JIeATENbHOCTH, TOTOBHOCTh B IPOIECCe M3YUCHUS (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENbCKYIO JIEATENbHOCTh MHAUBUIya IbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTe/bHbIE YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBrble JlorHueckme JeiicTBUA:

CaMOCTOSITENILHO (DOPMYJITMPOBaTh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIETIATh 1SN JACSITSIIbHOCTH, 33/1aBaTh IMapaMeTPhbl U KPUTEPUH UX JOCTHIKEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCCMaTPUBAEMBIX (DH3UUYECKUX SBIICHUSX;

pa3pabarhIBaTh TUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIONIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTh, OLIEHUBATh COOTBETCTBHE PE3YIbTATOB LIEJSM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHUPOBATh U BBIIONHATH PA0OTy B YCIOBUSAX PEAIBHOT0, BHUPTYAIbHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATHBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

ba3oBble uccienoBaTeabCKHe AeiiCTBHS.

BJIQ/IETh HAyYHOW TEPMUHOJIOTHEN, KIIOYEBBIMU TMOHATUSAMHU W MeToAamu (pu3mdeckoi
HayKH;

BIIAJICTh HaBBIKAMHU YYEOHO-HCCIIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEeIIeHHs 3aa
(bU3UYECKOTO COAepKAHUS, TPUMEHEHHUIO Pa3IUIHBIX METO/I0B TTO3HAHHS,

BIIAJICTh BHUJAMH JCSATEIHHOCTH 1O TIOJYYCHHIO HOBOTO 3HAHWsS, €r0 HWHTEPIIpETaIuH,
npeoOpa3oBaHUI0 W TPUMEHEHUIO B PA3IMYHBIX Y4YEOHBIX CHUTYallUsIX, B TOM 4YHUCIE TPHU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH MPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BBIABUTAThH
TUTIOTE3y €€ peIIeHUs,, HaXOAUTh apTyMEHTBhl IS JIOKAa3aTelIhCTBA CBOUX YTBEPXKICHU,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHUS;

AHAIM3UPOBATh TOJIYYEHHBIE B XOJE€ pEUICHHs 3adauyd pPe3ylbTaThl, KPUTHYECKH
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHpPOBATH COOCTBEHHBIE 33a/J]a4d B OOpPa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIBIT;

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEACITEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a]]a4H, TONMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.



Pa6ora ¢ undopmanmeii:

BJIaACTb HABbBIKaAMHU ITOJTY4YCHUA PIH(bOpMaI_[I/II/I (bmnqecxoro COACPpIKaHHUA U3 MCTOUYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUi0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMYHBIX BUAOB U (HOPM MPE/ICTABICHHUS,

OLICHUBATh JJOCTOBEPHOCTH HHPOPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(I)OpMaLII/IOHHbIX U KOMMYHHUKAIIHMOHHBIX TEXHOJIOTUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX W OPraHU3allMOHHBIX 3ala4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, MPaBOBbIX U
STUYECKUX HOPM, HOPM MH(OPMALIMOHHOM O€30MacHOCTH;

CO3MaBaTh TEKCTHl (U3NYECKOTO COACPKAHWS B paslIudHbIX Qopmarax ¢ y4ETom
Ha3HAueHUs MWHPOPMALMU W LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
MPEJICTABICHUS U BU3YAIH3AIIH.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUS:

OCYILIECTBIIATH OOIIEHUE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAllMi U CMSTYaTh KOH(IUKTHI;

pPa3BEPHYTO M JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUSl C HCIOJb30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMaH/IHON U HHIUBUIYaIbHON pabOThI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4y€TOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEH Ka)KJIOT0 4I€HA KOJUIEKTHBA,

NPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPTraHW30BBIBaTH M KOOPJIMHUPOBATH
JIEUCTBUA MO €€ INOCTUKEHHIO: COCTAaBJIATh IUIAH JEWCTBUM, PACOPENCNSTh POJIU C YYETOM
MHEHHMH y4aCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXAOTO YJaCTHHKA KOMaHbl B OOIIUI pe3ylnbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUH HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILECTBIIAATh TO3UTHBHOE CTPATETMYECKOE TIOBEJEHUE B PA3IMUHBIX CHUTYyalMsX,
HPOSBIISATH TBOPYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranuzanus:
CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIBbHYIO NESATENILHOCTh B 00JacTu (PU3MKU U
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHMS Pacu€THBIX M KAayeCTBEHHBIX 3aJ]ad, IJIaH
BBITIOJIHEHHUS] MPAKTHUYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHI;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuIMpsATh paMKH Y4eOHOT0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPENNOYTSHUH;
JienaTh OCO3HAHHBIN BBIOOpP, apryMEHTHPOBATh €ro, OpaTth Ha ceOs OTBETCTBEHHOCTH 32
peleHue;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSABICHHUIO JPYAULIUH B 00JacTu (U3MKH,
MOCTOSIHHO IOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJbTYPHBII YPOBEHb.
CaMOKOHTPOJIb, JMOLHOHAIbHBIH HHTEJVIEKT:



JlaBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIBbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEISAM;

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKH CUTYalllud, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATH PUCKH U CBOEBPEMEHHO IPUHUMATH PEIICHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTHUBBI U QpTYMEHTBI JPYTUX [IPU aHAIIA3E PE3YIIBTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

[IPUHUMATh MOTUBBI U apIyMEHTBI APYTUX MIPU aHAIU3€ PE3YJIBTATOB JEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.

B nmporiecce qocTrKeHHS THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE ISt
YPOBHSI CpeAHero oOuiero oopa3oBaHus y OOy4YarOlUXCsS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
WHTEJJIEKT, MPEANoaraonmi ChoOpMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE IMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIIMOHAIBHON Cephl, OBITh YBEPEHHBIM B ce0¢;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOLIET O CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISTH THOKOCTh, OBITH OTKPBITHIM HOBOMY;,

BHYTPEHHEN MOTHBALIMM, BKJIIOYAOLIECH CTPEMJICHUE K JOCTHMKEHHUIO €M MU YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE JE€HCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

OMMATHH, BKIIOYAIOIIEH CIMOCOOHOCTh MOHHMMATh 3MOLMOHAIBHOE COCTOSHUE NPYTHX,
YYUTBIBATH €TO MPU OCYIIECTBICHUN OOIIEHHS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COITMAIbHBIX HABBIKOB, BKJIFOYAIONIUX CMIOCOOHOCTH BHICTPAUBATh OTHOIIEHUS C JPYTHMHU
JIOJBMU, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3periaTh KOHGIUKTHL.

MHNPEAMETHBIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

JEMOHCTPHUPOBATh Ha MPUMEpax poJib U MeCTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHOM KAapTUHBI MHPA, B Pa3BUTUHU COBPEMEHHON TEXHUKH U TE€XHOJOTUM, B MPAKTUUYECKOU
JIeSITeIIbHOCTH JIFOJICH;

YYUTHIBATh TPAHUIIBl TPUMEHEHHUS H3yYEHHBIX (U3UYECKUX MOJENIeH: MaTephalbHas
TOYKa, MHEepIHUalbHas cucTeMa OTcuéra, abCONIOTHO TBEPIOE TEJO, MACATbHBIN Ta3, MOJAEIH
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIH AIIEKTPUUECKUH 3apsi] NpHU pEelICHUU
buznyeckux 3a1ay;

pacnio3HaBath (U3HUECKHE SBICHUS (TIPOILECCH) W OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJMHAMUKHU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJMHEHHOE MBI)KEHHE, CBOOOJHOE NaJeHue Tell,
JIBIDKCHHE TIO OKPY)XHOCTH, WHEpPIHMs, B3aumMojeicTBue Tei, auddy3us, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX Tel, U3MEHEHHE 00bEMa Tel MpH HarpeBaHUU
(OXJMaXkJIeHUN ), TEIUIOBOE PaBHOBECHUE, UCTIAPEHUE, KOHJEHCAllU, TIJIaBJICHUE, KPUCTAILTU3ALINS,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, MOBBIIICHUE JaBJICHUS ra3a MPU €ro HAarpeBaHUU B 3aKPHITOM
cocyze, CBA3b MEXKIy IapamMeTpaMH COCTOSIHMSI ra3a B H30IpoLeccax, AJIEKTPU3alus Tell,
B3aUMO/ICHCTBUE 3aPSI0B;



ONKCHIBATh MEXaHMYECKOE JBI)KEHUE, UCHOJb3ys (M3MYECKHE BETUYMHBI: KOOpAMHATA,
IyTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, Cuja, UMILYJIbC Tejla, KHHETHYECKas
SHEprus, MOTEHIMAJbHAs SHEPIrHs, MeXaHudeckas paboTa, MeXaHHYecKas MOIIHOCTh; HpHU
ONKMCAHUM TPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCHOJb3YEMbIX BEIMYMH, HX
0003HaYeHHs U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAaHHYIO (PU3NYECKYIO BEITUUYHUHY
C IPYTUMU BEIIMYUHAMU;

ONHKCHIBATh M3y4YCHHbIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIIOJIb3YS
¢dusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTrypa, CpEeAHssl KUHETHYecKas HSHeprus
XA0TUYECKOTO JIBXKEHUS MOJIEKYJ, CpPEJHEKBaApaTUyHasi CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSSI SHEprus, padora rasza, KOd(pQGUIMEHT MOJE3HOTO ICHCTBHS TEIJIOBOTO
JBUTATEIS; TIPH OMUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UUYECKHUI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O00O03HAYeHHUS U EAUHHIIBI, HAXOIUTh (POPMYJBI, CBS3BIBAIOIIUE JaHHYIO (PUINYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIMCBHIBATh M3YYEHHBIC JJIEKTPUYECKHE CBOMCTBA BEUIECTBA M DJICKTPUUYECKHE SBICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIIMAal, pPa3HOCTh MMOTEHIMAIOB; IPU OMUCAHHHM IPABHIBHO
TPaKTOBaTh (PU3UYECKUII CMBICT HCIONb3YeMbIX BEIWYMH, UX OOO3HAUYECHUS U ETUHUIIBI,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DM3UYECKYIO BEJIMYMUHY C JPYTHMH BETUYHHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, MCIONB3ySd (DU3MUYECKHE 3aKOHBI U
MNPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aKOH coXpaHEHUs
MEXaHUYECKOM SHEPTuu, 3aKOH COXpPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJII, TIPUHITUIT
pPaBHOIPABHS MHEPIHATIBHBIX CUCTEM OTCUETA, MOJEKYISIPHO-KHHETHYECKYIO TEOPHIO CTPOSHHSI
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEIHEH KWHETHYECKOW DHEPTUH TEIUIOBOTO JIBIIKEHHS
MOJIEKYJI C aOCOMIOTHOW TeMIepaTypoid, MEepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUYECKOTO 3apsna, 3akoH KyloHa, MpW 3TOM pa3nuyaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTEeMaTUYECKOE BBIPAKEHUE U YCIIOBHUS (TpaHUIlbl, 001aCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIlIWH, TPHOOPOB U TEXHUICCKUX YCTPOMCTB;
pa3ianyaTh yCIOBHS UX 0€30MaCHOTO MCIIOIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTH 1O HMCCIEJOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCTIOIb30BAaHUEM  TPSAMBIX M KOCBEHHBIX HW3MEPEHHH, TpU O3TOM  (HOPMYIHPOBATH
npobnemMy/3ajady W TUIOTE3y y4eOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAMUTD OMBIT M OPMYITUPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSMbIE U KOCBEHHBIE H3MEpPEeHHs] (U3MUECKUX BEIUYHH, TPH ITOM
BBIOMPATh ONTHUMAJBHBIN CITIOCOO W3MEPEHUs] W HWCIOJh30BATh HM3BECTHBIE METOIBI OIEHKH
MOTPELTHOCTEN H3MEPEHU;

HCCIIEIOBATh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HUCHOJIB30BaHUEM
OpSIMBIX  U3MEPEHH, MPH 3ITOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCUPOBATH pPE3YNIbTAThI
MOJTYYCHHOW 3aBUCHUMOCTH (DM3MYECKHX BEIWYMH B BHIE TaOIHIl U TpadUKOB, JIENaTh BHIBOIBI
0 pe3yJibTaTaM UCCIIEI0BaHNUS;

coOnrofaTh mpaBuiaa O€30MacHOrO TPyAa MPH TMPOBEACHUM HCCIENOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-MUCCIENIOBATEIbCKOW M  IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JAOOPaTOPHOro 000pyI0BaHUS;

pemate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOJENbI0, HCIOJIb3YS
dbusznyecKre 3aKOHBI M IPUHIIUIIEI, HA OCHOBE aHAlIM3a yCJIOBHS 3a/la4dl BEIOMpATh (PU3UUECKYIO
MOJIeJIb, BBIACHATh (U3NYCCKUE BEIHUYMHBI W (POPMYIBI, HEOOXOAMMBIE I €€ pEIICHUs,
MPOBOAMTD PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT0 3HAaUeHUS (PU3NUECKON BEIHUNHBI,



pelaTh KayeCTBCHHBIC 3aJa4d: BBICTPAUBATh JIOTHYECKU HEMPOTHUBOPEYMBYIO LEMNOUYKY
paccyXKIeHU C ONIOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3MUYECKHE SBIICHHUS;

UCTOJB30BaTh MPH PEUICHHH Y4EeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJICTAaBICHUs y4yeOHOU u
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJM3UPOBAThH MOJTy4aeMyl0 HHPOPMALIHUIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEkKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00bACHEHHE IPOLIECCOB OKPYXKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA 1O (HU3UKE B IOBCEIHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MACHOCTH MPH 0OpAIICHUH C TPHOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, IS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX POJICH, IIIaHUPOBATh paboTy
IPYyNIbl, palMOHAIBHO paclpeneNsiTh OO0S3aHHOCTM U IIJIAHUPOBaTh JAEATENbHOCTh B
HECTaHJApPTHBIX CUTYaLUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXJIOr0 M3 YYaCTHUKOB T'PYIIIbI B
pelIeHNne paccMaTpUBAaEMON ITPOOIIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOLIMXCS YMEHUH:

JIEMOHCTPUPOBATh HA TMPUMEpaxX poiib U MeCcTO (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TEXHOJOTHH, B IIPAKTUYECKOH
NeSITeIbHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YUUTBIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3UUECKUX MOJeNeil: TOo4YeyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOUYEUYHBIM HCTOYHUK CBETa, SA€pHas MoOJeldb aToMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOT'0 Si/Jpa MU pelIeHnn GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKHUE SBIEHUS (IIpOIecChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: 3JIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JEHCTBUS TOKa, B3aUMOJECHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHas
UHAYKINS, JAEWCTBUE MAarHUTHOTO IIOJIE Ha MPOBOJHUK C TOKOM U JIBWXKYIIUMHCA 3aps,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPAKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEpCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHrHe, BOZHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, €CTECTBEHHAs! U MICKYCCTBEHHAs PallOaKTUBHOCTD;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOIECCHI),
UCHIONB3YS (U3NYECKUE BEIMYMHBL: DBJIEKTPUUECKUN 3apsl, cuja TOKa, DJIEKTPUUYECKOe
HaNpsDKEHUE, JIEKTPUUECKOe COMTPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABMKYIIAs CHIa,
paboTa TOKa, MHAYKIMS MarHUTHOrO Mouis, cwia Amnepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHs AJIEKTPUUYECKOr0 M MAarHUTHOTO MOJIeH, MepHoJ M 4YacToTa KojeOaHW B
Kos1e0aTeIbHOM KOHTYpE, 3apsij U Cujla TOKa B MPOIECCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHul, (HOKyCHOE pacCTOSHHE M ONTHUYECKas Cujla JIMH3bI, NpPU ONUCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUH CMBICT MCIONB3YEMbIX BEIMYUH, WX OOO3HAUEHUS U EIUHHIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCBHIBATh M3YYEHHBbIE KBAHTOBBIE SIBJICHUS U MPOLECCHI, HUCHONb3Yys (U3NUEcKue
BEJIMYMHBI: CKOPOCTb JJICKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, JHEPrus U
UMIynbc (OTOHA, TMEPHOJ IMOoJypaclaja, SHEPrus CBSI3M AaTOMHBIX sep, HpPU ONMUCAHUU
NpPaBUIBHO TPAKTOBaTh (PU3MUYECKUII CMBICT HCHOJB3YyEMBIX BEJIWYHMH, WX OO0O3HAYECHUS



UEIMHUIIBI, YKa3blBaTh (OPMYJIbI, CBA3BIBAIOLIME AAHHYIO (DU3MUECKYIO BEIMUYUHY C IPYTHMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAYCHNE (PU3NUECKON BETMUMHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3ysd (DU3MUECKHE 3aKOHBI U
OpUHLOMINBL 3akoH OMa, 3aKOHBI IIOCIENOBAaTENBHOIO W IApaJUICIBHOTO  COCIUHEHUS
IIPOBOAHMKOB, 3aKkoH JDkoyns—JIleHna, 3akoH JJEKTPOMarHMUTHOM MHAYKLMH, 3aKOH
IPSIMOJIMHENHOIO paclpOCTPAHEHUsI CBETA, 3aKOHBl OTPaKEHUS CBETA, 3aKOHBI IPEIOMJICHUS
CBETa, ypaBHeHHME OWHIITEHHa Uit (oTodddeKrTa, 3aKOH COXPAHEHHS SHEPTHH, 3aKOH
COXPaHEHHs HMIIYJIbCA, 3aKOH COXPAHEHMs DJICKTPUYECKOTO 3apsia, 3aKOH COXPaHEHUS
MaccOBOI'0 4McClla, MOCTyJaTsl bopa, 3aKOH pajiMOaKTUBHOIO pacnaaa, Ipu 3TOM pa3iandarb
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BBIPAKEHUE W YCIIOBHS (TPaHUIIBL,
00jacTH) IPUMEHUMOCTH;

OIpECIIATh HAIpaBJICHUE BEKTOPA MHIYKLUUU MAarHUTHOTO IIOJS IIPOBOJAHHUKA C TOKOM,
cuibl Ammnepa u cuisl Jlopenna;

CTPOUTh U OIUCHIBATh N300pakEHUE, CO3/1aBAEMOE TNIOCKUM 3€pPKajoM, TOHKOM JIMH30M;

BBITOJIHATh OKCIIEPUMEHTHI IO HWCCIEAOBAHUIO (DU3MUYECKUX SBJICHUH W TIPOLECCOB C
UCMOJIb30BAaHUEM NPAMBIX U KOCBEHHBIX HU3MEpEHUil: mnpu 3ToM  (QOpMYJIHpOBaTh
npobiemy/3agayy M TUNOTE3y Y4eOHOro SKCHEpUMEHTa, CcOOUpaTh YCTaHOBKY U3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BHIBOBI;

OCYIIECTBIISATh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHMH, INPH ITOM
BbIOMpPATh ONTHUMAJbHBIM CIIOCOO H3MEPEHUs M HUCIOJb30BATh HM3BECTHBIE METOAbl OLEHKH
MOTPELIHOCTEN U3MEPEHUN;

HCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKUX BEJIUYMH C UCIOJIb30BaHUEM IPSIMBIX U3MEPEHU:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3yIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKOB, JAenaTh BBIBOABI IO pe3yiabTaTaM
WCCIIEJOBAHMSI,

coOnronarh mnpaBuiaa O€30IaCHOrO TpyAa IMPU MPOBEIACHUM HCCIEIOBAaHUN B paMKax
y4eOHOrO0 OSKCIIEPUMEHTA, YUEOHO-UCCIEOBATENILCKOM M  TMPOEKTHOW JESTENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOr0 000PYAOBaHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHON (HU3MUECKOW MOJIENbI0, HCIONb3YS
¢du3nyeckue 3aKOHbI M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4 BbIOMpATh (PU3MUECKYIO
MOJieb, BBIACNATH (PU3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIUWMbIe IJs e€ peleHus,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJIyYEHHOTO 3HAUEHHs (PU3NUECKOM BETMUUHBI;

pelaTh KayeCTBEHHbIE 33Jaud: BBICTPAUBATh JIOTMUECKU HEMPOTHUBOPEUYMBYIO LEMNOUYKY
PacCyXXJIEHUM ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBJICHUS;

UCIONIb30BaTh NPU PELIEHHMH Y4eOHBIX 3ajad COBpPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUHM Ul TIOUCKA, CTPYKTYPHPOBAHUS, MHTEPIIPETAMH W TPEICTaBICHUs y4yeOHOH u
HAYYHO-TIOMYJISIPHONH HMH(OpMAIUM, MOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKH
aHAJIM3UPOBATh MOJIyYaeMyro HH(OPMaIINIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUUECKUX YCTPOUCTB, pa3iInyarh
yCIIOBHA UX 0€30M1acCHOTO MCII0JIb30BAaHMS B TOBCEJHEBHOM JKU3HU;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOeKHBIX yUEHBIX-(HU3MKOB B Pa3BUTHE
HayKH, B 00BsSCHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCMOJb30BaTh TEOPETHUYECKHE 3HAaHUSA MO (U3UKE B IIOBCEIHEBHOW JKU3HHM IS
oOecrieyeHns O€30MAaCHOCTH MU OOpAIeHUH C TPHOOpaAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHs 3I0POBbsI U COOJIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKaIoIIei cpene;



paboTaTh B TpyIIIE C BHIIOJHEHUEM Pa3IMYHBIX COIMANBHBIX POJIeH, IUIAHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENBHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KaXJOr0 M3 YYaCTHUKOB T'PYIIIbI B
peleHre paccMaTpuBaeMoOi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Pa3znen 1.OU3UKA U METOJbI HAYYHOI'O ITIO3HAHUA
11 ®u3uKa 1 METOAbl HAYYHOI'O MO3HAHUS 2 bubmmoreia LIOK
' AR HAYE https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Paznen 2.MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.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
Paznen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOMN 9 1 bubnuotexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2 1 1
3 OCHOBEI TEPMOZHHAMIIKI1 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 4.9JIEKTPOANMHAMUKA

24

bubmuoreka [JOK
4.1 1
eKTpOCTaTIR 0 https://m.eds00.ru/7f41bf72
49 [TocTosHHBIN 25IeKTpUYECKUi 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 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoasusie IIpakruyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1.2JIEKTPOAUHAMHUKA
MaruauTtHoe nojie. DJIeKTpOMarHuTHas bubmumorexa [IOK
1.1 11 1 3
VHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Pa3nen 2.KOJIEBAHUS U BOJIHbI
51 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [HOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
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 3.0CHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnuotexa [JOK
' OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
4.1 DJIEMEHTHI KBAHTOBOM OITUKHU 6 bubmmorexa [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 SApO

Hroro no pazneny

15

Paznes S.OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

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

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7 Bu6morexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen §.OBOB1[[AIO[[IEE INOBTOPEHHUE

61 OGodmaomee nosropese ‘ s m edso0 WTHALSOT
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBLIEE 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 KIIACC
N KounyecTBO 4acoB Jlara JIeKTPOHHBbIE U(PPOBHIE
Tema YpoOKa Ko]—[Tpo,m,]-[],[e HpaKTI/I‘lCCKI/Ie oﬁpasosaTeanble
n/n Bceero U3YYEeHUS
padoTbI padoThbI pecypcbl
®du3nka — HayKa O PUPOJIE.
1 Hayunslie MeT(})I;[(bI HO?I;)H;)H;[SI 1 bubmorexa HOK
https://m.edsoo.ru/ff0c32e2
OKPY>KaI0IIIero MUpa
Ponb u MecTo pusuku B
($hOopMHPOBaHUH COBPEMEHHOM bubnnoreka [JOK

2 . 1
HAyYHON KapTHHBI MHpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEILHOCTH JII0IeH
MexaHuueckoe IBUKEHHE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bubmuorexa [JOK
newkenus. [lepemernienue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE

4 PaBHOMEpHOE IIPAMOIIMHEWHOE 1 bubnuoreka [IOK
JIBIDKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOE IPSIMOIMHEHHOE 1 bubnnorexka [JOK
JIBHKECHHE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majeHne. Y CKopeHue 1 bubnunoreka [JOK
CBOOOIHOIO MagCHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe 1BUKEHUE.

7 I[I;I/DKCHI/IC MaTepiaHBHOﬁ TOYKH I10 1 bubamorexa IOK

https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH

8 [TpyHIMIT OTHOCUTENBHOCTH 1 bubnnorexa [JOK

[anunes. MHepiraabHbIe CHCTEMBI https://m.edsoo.ru/ff0c3be8



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

orcyeta. IlepBblii 3akoH HeroTOHA

Macca tena. Cuna. [Ipunnun

9 Cynepno3uuuu cui. Bropoit 3akox Bu6mnorexa LIOK
y https://m.edsoo.ru/ff0c3be8
HroroTona st MaTepuanbHOW TOYKH

10 Tpetuii 3akon HeroToHA 114 bu6mmoreka [IOK
MaTepHaIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3aKoH BceMUpHOTO TsiroreHus. Cua

11 TSDKECTH. HCII))BaH KOCMHYECKast Bu6mmorexa LIOK

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

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koaddumuent

13 TpeHus. Cuiia COnpoOTUBIIEHUS ITPU bubnnoreka [JOK
JIBUKCHUH TeJIa B )KUIAKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[TocTynarenbHOE U BpalllaTEIbHOE

14 JBUKEHHE a0COITIOTHO TBEPIOTO bu6mmoreka [JOK
Tesna. MoMeHT cuibl. [1nedo cuibl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHS TBEPIOTO TEa
HMitynbsc MaTepUabHON TOYKH,

15 CHUCTEMBbI MaTEePUATIbHBIX TOYEK. bubnunorexa [JOK
Nmmynbe cuitbl. 3aKOH COXpaHeHHS https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE 1BU)KEHHE
PaboTta 1 MOIITHOCTH CHJIBL.

16 Kunernueckas sHeprust bubmuoreka [IOK
MarepuanbHoif Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
M3MEHEHUU KMHETUYECKOW SHEPT U

17 IToTeHumanbHas SHEPTHSL. bubnnorexa [JOK



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

[ToTenuunanpHas s3HEpPTrUst yupyro
ne(hOpMUPOBAHHON MPYKUHBI.
[ToTeHumanpHas sHEPrus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/ff0c461a

18

19

20

ITorennmanpHbIC U
HEIoTeHIMaIbHBIE CHIIBL. CBS3b
paboOThl HEMOTEHITUATBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKOU IHEPTUU
CHUCTEMBI TeJl. 3aKOH COXpaHECHUS
MEXaHUYECKON YHEPTUU

JlaGopaTtophnast pabora
«HMccnenoBanue cBs3u pabOTHI CHITBI
C M3MCHEHUEM MEXaHUYECKOMN
SHEPIHH Tella Ha IpUMepe
PacTSKCHUST PE3HHOBOTO KI'yTa)

KonTposnbnas pabora no teme

«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4h74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun. BpoyHOBCKOE ABUKEHUE.

Muddysus

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc?

22

Xapaktep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mopenu cTpoeHust ra3os,
JKUJKOCTEH U TBEPABIX TEIl

23

24

Macca monekyn. KonuuectBo
BemlecTBa. [locrosuHas ABoraapo

TennoBoe paBHOBeCHE.



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Temneparypa u €€ u3mMepeHue.
[IIxana remnepatyp Llenbcus

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBaenue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHEel KHHETHYECKOM SHEPrUuun bubmuorexa [JOK
JIBHKEHUS MOJIEKYIT. Y paBHCHHE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH /lanbToHa. ['a30BbIC 3aKOHBI
JlaGopaTtopHnast pabota

28 «HccnenoBanue 3aBUCUMOCTH
MEXIy IapaMeTpaMu COCTOSTHUS
Pa3peKeHHOTro raza

29 H3onponecchl B uACAIBHOM rase u bubnnorexa [HOK
uXx rpaduueckoe npeicTaBICHNe https://m.edsoo.ru/ff0c570e
BuyTpennsis sHeprus
TEPMOIMHAMUYECKON CUCTEMBI U

30 crocoObl e€ m3MeHeHus. KonrdaecTBo bubmuorexa [JOK
TEIJIOTHI ¥ paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTHUS OJJHOATOMHOTO UICATHHOTO
rasa

31 Buasl Tenonepenaun bubmorexa HOK

https://m.edsoo.ru/ff0c5¢c36
VaenbHas TEIIOEMKOCTD BEILIECTBA.

39 KonuuecTBo Tennotel npu bubmuoreka [IOK
Terutonepenave. AanadaTHBIM https://m.edsoo.ru/ff0c5c36
npoiiecc

33 [TepBbIil 3aKOH TEPMOTMHAMUKHU U bubnmuotexa [JOK



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
https://m.edsoo.ru/ff0c5c36

€T0 MPUMCHCHHUC K U30IIponecccamMm

https://m.edsoo.ru/ffOc5efc

HeoOpatumocTs npoiieccoB B

34 npupoje. Bropoi 3akoH Bu6mnorexa LIOK
https://m.edsoo.ru/ff0c6230
TEPMOUHAMUKHU
35 [Tpuniun nevicteus u KII1/ bu6mmoreka [IOK
TEIIOBOM MAIIUHEI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KI1/]
37 DKOJIOTHYECKHUE TTPOOIEMBI
TEIUIOHEPTETHKU
O06o0mamui ypok
38 «MOJIIeHKyJII;pHaZp ¢uznka. OCHOBBI Bubmiorexa LIOK
https://m.edsoo.ru/ff0c6938
TEPMOJTMHAMUKH
KontponbHas paboTa o Teme
39 «MOJIpeKYJIﬂpHI;ﬂ ¢uznka. OCHOBBI Bubmiorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOJTMHAMUKH
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubnnoreka [JOK
Hcnapenue u KuneHune https://m.edsoo.ru/ff0c63b6
AOcCoNrOTHAS 1 OTHOCHUTEIIbHAS
41 BIIQXKHOCTh BO3Ayxa. HackllieHHbIH bubmorexa HOK
https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrammmyeckue u
aMmopdHbIe Teaa. AHU30TPOITHS
42 CBOIE?[B KpPUCTAJIJIOB. }KI/IpL[KI/Ie bubmorexa HOK
https://m.edso00.ru/ff0c65f0
Kpuctayisl. CoBpeMEHHBIE
MaTepHaIbI
[MnaBneHue U KpUCTAIUTH3AIIHS. BuGmorexa LOK
43 VaenpHas TEmnoTa IjaBICHUS.

Cyb6numarus

https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

bubmuorexa [JOK

44 YpaBHEHHE TEIIOBOTO OanaHca https://m.edso0.ru/f0c6820
DIIeKTpHU3aIs Tel. DICKTPUICCKUN
45 3ap;m.pILBaL1I3H/:[a Z-)JICKTpI/I‘-II;CKI/IX Bu6mnorexa LIOK
https://m.edsoo.ru/ffOc6bcc
3apsioB
IIpoBOIHUKY, TUIICKTPUKHU U
46 n(I))HyHIiLOBom;;KH. 3aK(I))H bubmmorexa LIOK
https://m.edsoo.ru/ffOc6bcc
COXpaHEHHUS JEKTPUUYECKOTO 3apsiia
BzaumoneiicTBue 3apsaa0B. 3aKOH
47 KyJIOHa.HToqetIHLHZ IC;JJISKTpI/I‘IeCKI/Iﬁ Bubmiorexa LIOK
https://m.edsoo.ru/ffOc6ce4
3apsia
Hanpsisk€HHOCTD MEKTPUYECKOrO
48 nons. puHuun cynepnosuuuu bu6mmoreka [IOK
SIIEKTPHUYCCKUX MOJIeH. JInHUU https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTU
PabGora cun anmekTpocTaTHIECKOro
49 TIOJIAL. HOTGHHI/IaJI?PaL’.HOCTI) bubmmorexa [JOK
https://m.edsoo.ru/ff0c6f00
MOTCHITUAIOB
[TpoBOAHMKY U AUDIICKTPUKHU B
50 anpeKTp)j)CTaTquI::KOM nonIe. bubmmoreia LIOK
https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
51 Onexrpoémkocts. KonaeHncarop Bubmorexa IOK
https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD IIOCKOTO
52 I(OH,Z[CIF-)IcaTOpa. OHeprus bubamorexa IOK
https://m.edsoo.ru/ff0c72c0
3apsHKEHHOTO KOHJEHCATopa
53 JlaGopaTtopnast pabora "M3mepenue

ANEKTPOEMKOCTH KOHeHcaTopa”



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

54

55

56

57

[IpuHIMIT NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOITUPOBAJIBLHOTO
armnapara, CTpyMHOIro npuHTepa.
DJIEKTpOCTAaTUUYECKas 3aIUTa.
3a3eMiieHHe IEKTPOIPUOOPOB

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [10CTOSAHHBIN TOK.
Cuna Toka. Hanpspbkenue.
Conpotupnenue. 3akon Oma it
y4acTKa [enu

[TocnenoBarenpHOE, TapaLICIBLHOE,
CMEIIaHHOE COSANHECHHE
npoBoAHUKOB. JlabopaTopHas
pabota «/3ydyeHue cMEeIanHoro
COEIMHEHUS PE3UCTOPOB)»

Pabora 1 MomHOCTH

3JIEKTPUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 1715 TOJTHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M3mepenne DJ1C ucTOUHMKA TOKA U
€ro BHYTPEHHET0 COMPOTUBIICHUS

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc7ae0

59

DIIeKTpOHHAas TPOBOIUMOCTh
TBEP/BIX METANIOB. 3aBUCUMOCTD
COIPOTUBIIEHUS METAIIJIOB OT
Temneparypbl. CBEpXIIPOBOAMMOCTh

60

DNEeKTPUUECKHUM TOK B BaKyyMe.
CBoiicTBa 3JEKTPOHHBIX MTyYKOB



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

[MomynpoBOIHUKH, UX COOCTBEHHAS

61 Y MIPUMECHas MPOBOJIUMOCTb. 1 bubmuorexa [JOK
CBoiicTBa p—N-mepexoja. https://m.edsoo.ru/ff0c84ae
[TorynpoBOIHUKOBBIE TPUOOPHI
DNEeKTpUUECKUN TOK B PaCTBOpax U

62 paciuiaBax 3JIEKTPOJIUTOB. 1 bubnmoreka [JOK
DJIEKTPOIUTHYCCKAS TUCCOIHALINS. https://m.edsoo.ru/ff0c82ba
DIIeKTpOnn3
DNEeKTpUYECKUH TOK B Ta3ax.
CamocCTosITeIbHBIN 1 bubnuorexa [JOK

63 . 1
HECaMOCTOSITEIILHBIN Pa3psijl. https://m.edsoo.ru/ff0c84ae
Monnus. [Inazma
DneKkTpruuecKue Npudopsl U

64 YCTPOMCTBA U UX NMPAKTUUYECKOE 1 bubnnorexa [HJOK
npuMeHeHue. [IpaBuiia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O06o06mmaromuit ypok 1 bubnunoreka [JOK
«DNEKTPOAMHAMHUKAY https://m.edsoo.ru/ff0c88be
HToroBast KOHTpoONbHAs paboTa 1Mo

66 1
¢u3uke 3a 10 kmace
O06o0maromuii ypok 1mo teme

67 «9nexrpocraruka. [locTosHHBIN 1 bubnuotexa [JOK
JNIEKTpUYecKuit TOK. Toku B https://m.edsoo.ru/ff0c8c56
Pa3IMYHBIX CPeax»

68 PesepBHblit ypok. O60011eHNE 110 IO 1 bubnnoreka [JOK
teme "DIeKTpoanHaAMUKa" https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
wn Tema ypoka Beero Konrpoabnbsie IIpakTuueckue — o0pa3oBaTe/bHbIE
padoThI padoTshI pecypchl
ITocTossHHBIC MArHUTHI U UX
B3auMOJIeicTBHE. MarHUTHOE IOJIE. bu6mmoreka [IOK

1 . 1
BekTop MarHUTHOM MHTyKIIUH. https://m.edsoo.ru/ff0c9778
JIvHMY MarHUTHOW MHAYKUIWU
MarsuTHO€E 1oJie TPOBOIHUKA C

5 TokoM. OnbIT Dpcrena. 1 bu6mmoreka [IOK
B3auMoeiicTBrE TPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTopHnas padora «M3yueHue

3 MarHIETHoll?o noiﬂ KaTYHJKI/Iy: 1 1 Bubmiorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME MArHUTHOTO TIOJIS Ha
MIPOBOJIHUK C TOKOM. Cuita Amriiepa.

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

JleficTBEe MarHUTHOTO IIOJIS Ha

5 JBUXKYITYIOCS 3apsHKEHHYIO 1 bubmuoreka [JOK
yactuiy. Cuna Jlopenna. Pab6ora https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHna
DNeKTpOMAarHUTHAS WHTYKITHSL.

6 [ToTOK BekTOpa MarHUTHOM 1

unaykuuu. DJ1C uaaykuun. 3akoH



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

AJNIEKTPOMATHUTHON UHAYKIIUU
®dapages

JlaboparopHas pabota
«HccnenoBanue SBICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

NunykTuBHOCTD. SIBIICHUE
camounaykuuu. IJC
CaMOMHIYKIIUU. DHEPrust
MarHUTHOTO TOJISL KAaTYIIKHA C TOKOM.
DIIeKTPOMarHuTHOE T0JIe

TexHuueckue ycTpoicTBa u ux
MIPUMEHEHHUE: MOCTOSIHHBIE MAarHUTHI,
AJIIEKTPOMATHUTHI,
AJIEKTPOJIBUTATENb, YCKOPUTETH
AJIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS TIeYh

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0ca600

10

11

12

13

Ob6o6maromuit ypok «MarautHoe
noJie. DJIEeKTpOMarHuTHas
WHTYKITS

Konrponbnas pabora no reme
«MaraurtHoe 1oe.
DJEeKTPOMAarHUTHAS HHIYKIIUS

CBo06oiHbIE MEXaHUYECKHE
Kosiebanus. ['apMoHnyeckue
KoyiebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHM.
IIpeBpamenue 3aepruu

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH

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

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

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



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

neproja MajbIX KOJIeOaHH rpy3a
Ha HUTHU OT JUIMHBI HUTH U MACChI
rpy3a»

14

KonebarenbHbIi KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJIeOAHUS B HJI€ATEHOM
KoJie0aTeIbHOM KOHTYpE. AHAIOTHUS
MEX/1y MEXaHHYECKUMH U
9JIEKTPOMAarHUTHBIMU KOJIEOaHUSIMH

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

15

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B HACAJIbHOM
K0JIeOaTeITIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch9c4

16

[Ipencrasienue o 3aTyxaromux
KosieOaHusX. BeHyXIeHHBIE
MEXaHUYECKUEe KoseOaHusl.
Pe3onanc. BeiHyxneHHbIE
3JIEKTPOMArHUTHBIE KOJIeOaHMs

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

17

IlepemeHHBIN TOK.

CunyconaabHbINA MEPEMEHHBIN TOK.

MoniHOCTh NEPEMEHHOIO TOKA.
AMIUTUTYIHOE U IEWCTBYIOIIEE
3HAYEHUE CUJIbI TOKA U HAIIPSKEHUS

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

18

19

Tpancdopmarop. [IpousBoacTso,
nepegava u norpedieHue
3JIEKTPUYECKON SJHEPTUN

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHNE IEKTPUIECKOTO
3BOHKA, T€HEPATOPA IIEPEMEHHOIO
TOKa, JINHUH AJIeKTponepeaad

bu6mmorexa [IOK
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

DKOJIOTUYECKHE PUCKU IIPU
IPOU3BOICTBE AIEKTPOIHEPT UL

20 KynbTypa ucnonb3oBaHus
ANIEKTPOIHEPTHU B TIOBCEHEBHOH
KU3HU
MexaHu4eckre BOJIHBI, YCIOBHS
acripoctpanenus. [lepuon.
21 gl(oppocn:ppacnpOCTpaierm u bubmmorexa LIOK
https://m.edsoo.ru/ff0cca54
JuiMHA BOJIHBL. [lomepeunslie u
TIPOJIOJIBHBIC BOJTHBI
99 3ByK. CKOpOCTh 3ByKa. | pOMKOCTh bubnuorexa [JOK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DJEeKTPOMAarHUTHBIEC BOJHBI, UX
23 CBoﬁcha u ckopocTb. Lllkana Bubmiorexa LIOK
https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJIH
[TpuHIMIBI paAMOCBS3U U
24 TeneBuaeHus. Pazsurue cpencts
cBs3u. Pagnonokamnus
o5 Konrtponsnas pabdora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHENHOE pacpOCTpaHEHHE
26 CBETa B OJHOPOJHOMU Cpejie. bubnuoteka [JOK
Toueunslii ncToYHHK cBeTa. Jlyu https://m.edsoo.ru/ff0cd350
CBeTa
OtpaxxeHue cBeTa. 3aKOHBI
27 oré)ameHHx cgeta. [loctpoenue Bubmiorexa LIOK
5 https://m.edsoo.ru/ff0cd4e0
M300paXeHU B MJIOCKOM 3€pKalie
28 [Ipenomnenue cera. [lonnoe bubnuorexa [IOK



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

BHYTPEHHEE OTpPaKCHHE.
[IpenenbHbIi yToa MOJHOTO
BHYTPEHHET0 OTPaKEHUS

https://m.edsoo.ru/ffOcd7f6

29

30

31

JlaboparopHas pabota «3mepenue
TIOKa3aTes IPEJIOMIICHHS CTEKIIa

JIunzel. [TocTpoenue n3o0pakeHuit
B JIuH3e. DOpMyJia TOHKOM JIMH3BI.
YBenuyeHue JuH3bI

JlaGopaTopHnas pabota

«HccnenoBanue CBOMCTB
M300paXKeHH B TUH3AX)

bubmuorexa [JOK
https://m.edsoo.ru/ff0cd67a

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

32

Hucnepcus ceeta. CII0OXKHBIN COCTaB
6enoro cBera. Llet. JJaboparopHas
pabora «Habmonenue nucrepcuu
CBETa»

33

WNurepdepennus creta. Judpaxus
cBeta. [ludpaknuonHas pemeéTka

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0ced22

34

35

ITonnepe4HOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

OnTuueckue mpuOOPHI U yCTPOUCTBA
U YCIIOBHSI X 0€3011acHOTrO
IPUMEHEHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf02e

36

FpaHI/IHI)I MMPUMCHUMOCTHU
KJIaCCHYE€CKOM MEXaHHMKHU.
HOCTy.]'IaTLI CIeHaIbHON TCOpUHn
OTHOCHUTCIIBHOCTHU

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

37

OTHOCHUTEITBHOCTD
OJIHOBPEMEHHOCTH. 3aMe IJICHHE

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcfa4?2



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

BPEMCHH U COKpAIICHUC NJINHBI

DHeprusi U UMILYJIbC
PEAATUBUCTCKON YacTUIbl. CBs3b

bubmuorexa [JOK

38
MaccChl C JHEPTHEH M UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprust NOKos
K o (0) .
o | ot O
" P https://m.eds00.ru/ffoct6f0
OTHOCHUTEIEHOCTH)
40 ®otonbl. Dopmyia [1nanka. bubnuorexa [IOK
DHeprusi ¥ UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
o | S naoorenosme Buamorera LIOK
T kta. OnbiTer A. T
https://m.edsoo.ru/ffOcffc4
CroneroBa
o | mlemebter Yo
a ' https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» potospdexra
o | e ommld
AIeBd. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoicTsa u
MPaKTUYECKOE TPUMEHEHUE:!
44
dboTorneMeHT, POTOIATUHK,
CoNTHEYHas OaTapesi, CBETOUO/T
45 Pemenue 3amau no reMe «9JI€MEHTEI bubmuorexa [JOK
KBAHTOBOM OIITHKH https://m.edsoo.ru/ff0d0302
M T .0
oaenb atoma ToMcoHa. ONIbITEI BuGmiorexa LIOK
46 Pezepdopna o paccesauro o-

HaCTHII. HnaHeTapHaﬂ MOJCJIb aTOMa

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

47

[Tocrynarsr bopa

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

48

W3nyuenue u noriomnieHue GoToHOB
IIPH [IEPEXOJIE€ aTOMA C OJJHOTO
YPOBHsI SJHEPrUU Ha Apyrou. Buusl
CIIEKTPOB

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

49

50

51

52

53

54

BonHoBBIE cBOMCTBA YacTHLl. BoHEI
ne bpouia. KopryckyisipHo-
BOJHOBOM fyann3M. CIOHTaHHOE U
BBIHYKJICHHOE U3JIy4YCHHE

OTKpBITHE PATUOAKTUBHOCTH.
Omnsitel Pezepdopaa no
OIPEIENICHUIO COCTaBa
PaauoOaKTUBHOTO U3TYYCHUS

CaoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusnaue
pPaZOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBI

OTkppITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacnan.
ONEKTPOHHBIN U MO3UTPOHHBII
Oera-pacrnan. ['aMmma-u3inydeHue

DHeprusi CBsI3U HYKJIOHOB B sI/Ipe.

S nepHble peakuuu. A nepHbii
peaxtop. [IpoGrembl, MepCHIEKTUBHI,
DKOJIOTUYECKHUE aCIIEKTHI IAEPHOU
SHEPreTUKU

SHCMGHTapHLIC YaCTHUIIBI. OTKpLITI/IC
MMO3UTpPOHA. MeTtoapl HaGJIIO)IeHI/IH u

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

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1162

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

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



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

55

pPEruCTpaLNK 3JIEMEHTAPHBIX
yactuil. Kpyrisiii cToun
«DyHaameHTaIbHBIC
B3auMoaelcTBus. EquHcTBo
(U3UYECKOM KapTUHBI MUPa»

Bun 3Bé3nnoro neba. Co3sesaus,
SIPKHE 3BE3/bI, INIAHETHI, UX
BuaMMoe ABkeHue. ColHeuHas
cucTeMa

56

Connue. CosHeyHast aKTUBHOCTb.
Wcrounuk sneprun ConHua u 3B€37

57

3BE3bI, X OCHOBHEIC
XapaKTePUCTUKU. 3BE3/BI INIABHOU
MOCJIEI0BATEIbHOCTH. BHyTpeHHee
cTpoeHnue 38€311. CoBpeMeHHbIE
MIPEICTABJICHUS O TIPOUCXOKIACHUHN U
spommonuy ColHIIA U 3BE3]

58

Muneunsii [yt — Hama
lNanakTtuka. [Tonoxxenue n
nexenre CoiHia B [NamakTuke.
lNanmakTuku. YE€pHbIe IBIPHI B apax
raJIakKTUK

59

Bcenennas. Paz0eranue ranakTuk.
Teopus bonpmoro B3peIBa.
PenukroBoe uznydeHue.
MeraranakTuka

60

61

Hepemennsie mpoGiembl
aCTPOHOMUHU

KonTtponbHas pabota «1eMeHTHI




ACTPOHOMHMH U acTPOPUIUKI»

62

O6o06matromuii ypok. Pons ¢huzuku
¥ aCTPOHOMUU B IKOHOMUYECKOU,
TEXHOJIOTHYECKOM, COIMAIbHOM B
ITHYECKOH cdepax NesTeTbHOCTH
YyeJaoBeKa

63

64

O6o06matromuii ypok. Ponbs u mecto
(U3HUKY U aCTPOHOMHUH B
COBPEMEHHOM Hay4HOU KapTUHE
MUpa

O6o6maromuii ypok. Ponb
(bu3HYECKOM TeopuHr B
(GhOpMUPOBAHUU TIPEICTABICHUIN O
¢du3nUecKoil KapTHHE MUpA.
O06o6maromuii ypok. Mecrto
(U3HYECKOM KapTUHBI MUPA B
0011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEeJICTaBICHUI O PUPOJIE

65

Hrorosas koHTposibHasA paboTa 1o
¢uzuke 3a 11 knacc.

66

67

68

PesepBHBI ypok. MarHuTHOE 10JIE.
DNeKTpOMarHuTHas MHIAYKINS

PesepBubIil ypok. Ontuka. OCHOBBI
CIEUATIbHON TEOpUHU
OTHOCUTEIbHOCTH

Pesepnsrif ypok. KBantoBas (usuka.

OJeMeHTBl aCTPOHOMUU U
acTpou3uKu

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



https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

» ®usuka, 10 xknace/ Msakumes ['.51., byxosues b.b., Corckuit H.H. nmox penakuueit
ITapdentbeBoit H.A., AkiimonepHoe oomiectBo «M3aatenberBo «IIpocBeniermey
» dusuka, 11 knace/ Msxumes I'.JI., byxosues b.b., Yapyrun B.M. nox penakiueit

ITapdentbeBoit H.A., Akiimoneproe oomiectBo «M3aatenberBo «IIpocBenienuey

METOAUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

Bonkosa B.A. YHuBepcanbsHblie noypounsie pazpadotku no ¢usuke 10 -11 kmacc.- M.: BAKO.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru/
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