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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00Imero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMM K pe3ylbTaTaM OCBOECHUS OCHOBHOM
obOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIIMU MPETNOoJaBaHUsl y4eOHOTO
npenmera «®@u3uka» B 0o0pa3oBaTeNbHBIX  opraHm3anmsx Poccuiickoii  Denepanuu,
peaTn3yoLUX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1O (pU3MKe HamNpaBieHO HAa (POPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyudaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATENLHOCTHOTO Noaxoaa. IIporpamMma 1o ¢u3nuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTataM OOYYeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb PEATU3alMM MEXKIIPEIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE LIEJIM M3y4eHHs (U3UKM HA YPOBHE CPEIHEro OO0Iero oOpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOCGHUS Kypca (HU3UKU: JIMYHOCTHBIE, METalpeIMETHbIe, IpeIMEeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIaHUpPYEMbIE Pe3y/IbTaThl OCBOCHUS Kypca (pU3UKU Ha 6a30BOM YpOBHE, B TOM UYHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO r0J1aM O0yUEHUs;

e cojepxaHue yyeOHoro npeamera «Pu3nkay 1o rogam o0yueHus..

®du3nka Kak HayKa 0 HauOoJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE Y4EOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYILECTBEHHBIM BKJIAJ B CHCTEMY 3HAaHMH 00 OKpY)KarolleM MHUpeE.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPa3yIOLMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJICHUH, U3y4aeMbIX
XuMHel, Ouonorue, ¢usmdeckoi reorpadueir u acrpoHomueil. Mcnonp3oBaHue M akKTUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OmpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe 3HEpPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJyYeHHMs HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBAaMU U JIpyrux. M3ydeHue Gpu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHOU KapTHHBI MUpa 00y4aromuxcs, B GOpMUpPOBaHUE YMEHUI
NPUMEHSATh HAyYHbIH METO]I TO3HAHUS MPH BBITIOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHUM.

B ocHOBY Kypca ¢u3uku JUist ypoBHS CpeJHEro o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO paccMaTpUBaTh KaK MPUHILHUIIBI €0 OCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (PU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEll MaTepHal Kypca (PU3UKH 00beAMHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OpPMUPOBAHUE MPEACTABICHUN O
CTPYKTYpPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'YMaHUTaApHOTO
noTeHIuana GU3NYeCcKoil HayKH, OCMBICIIEHUE CBSA3H Pa3BUTUS (PU3UKH C pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpOodIeMamMH.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3uku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYTrOM TEXHHUYECKHX M TEXHOJOTHYECKUX NPUIIOKEHUIN U3yUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonozusayuu peaau3yercsi MOCPEICTBOM BBEAEHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKAeHHs MpoOIeM palliOHATIFHOTO MPUPOAOIIONIL30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHA Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUpOBaHUE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUs
busnueckoil Teopuu, poiu (GyHIAMEHTAIBHBIX 3aKOHOB M MPHUHIUIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHM, JJIS ONMUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTteMHO-TIeATEIbHOCTHBIN MOIX0 B Kypce (U3MKH peau3yeTcs Mpekae BCero 3a Cuér
OpraHHu3aIy IKCIEPUMEHTAIbHON JesTeIbHOCTH o0yyatomuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHMCOK
YUEHUYECKUX MPaKTHYEeCKUX padoT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa3oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUITAaHUPOBAaHMS M OCHAIICHUs KabuHeTa ¢pusuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC HM3MEPECHHS,
WCCJICIOBAHMSI 3aBUCHUMOCTEH (DU3MYECKHX BEJIMYMH W IOCTAHOBKY OIIBITOB IO TPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bosnbiioe BHUMaHUE yAENsSETCS PEIICHUIO PAacUETHBIX W KadeCTBEHHBIX 3an1ad. [lpu aTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIIME MPUMEHSITh U3YYEHHBbIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJIHOTO pasjena
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesioB. [ KaueCTBEHHBIX 3a/1a4 MIPHUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpY’KaloIIe XKu3HHU, TpeOyromme BhIOOpa (PU3MUecKOW MOAENW HJisi CUTYyallud MPaKTHUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuasbHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
o0miero o0pa3oBaHUs JIOJDKEH M3y4aTbCs B YCIOBHAX NPEIMETHOrO KaObWHeTa (pHM3MKH Wi B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PaTOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYEHHUECKHMX TPAKTHYECKUX paboT © JIEMOHCTPAIlMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUHM C IMPHUHLUIIOM
MUHHMAaJIbHON JOCTATOUYHOCTH M O0ECHEeUMBAET IMOCTAHOBKY MEPEUNCIEHHBIX B IPOrpaMMe 0
¢u3nKe KIFOYEBHIX JEMOHCTPALMH ISl MCCIEOBAHUS HM3y4aeMbIX SIBJICHHW M IPOIECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE AJS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M OOecreuyrBaeTcss B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOyuaromuxcsi. Temarnyeckue KOMIUIEKTHI J1aOOpaTOPHOro O0OpYIOBaHUS JOJDKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU LIENISIMU U3Y4YeHUsT GUUKU B 0011IeM 00pa30BaHUU SBIISIIOTCSA .

e (opMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCAd K HAyYHOMY HW3YYEHUIO

HPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE IMPEJCTaBICHUH O HAyYHOM METOAE TMO3HaHUs U  (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBJICHHSIM;



dbopMUpOBaHHE HAYYHOTO MHUPOBO33PECHUS KaK PE3ysIbTaTa U3yueHUs OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHHIA OOBSICHSTH SIBJICHUS C HCIIOJIb30BaHHEM (DU3NYCCKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHpOBaHUE TPEACTABICHUN O PO (PU3HMKH IS Pa3BUTHS IPYTUX €CTECTBEHHBIX
HAYK, TEXHUKU M TEXHOJIOTHIA.

JocTmwkeHnne 3TUX Iesell oO0ecreynBaeTcsl PElIeHHEM CIEAYIOMMX 33had B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

NPUOOpPETEHUE CUCTEMBI 3HAHHM 00 OOIMX (PU3UUIECKHX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJIEKTPOAUHAMHUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHUEe YMEHUN TNPUMEHATh TEOPETUYECKHE 3HAHUA i1 OOBSICHEHHS
busznyecKkux SBJICHUH B NPUPOJE U JIA NPUHATHS NPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM XKU3HU;

OCBOGHHE CIIOCOOOB pEHICHUS PA3NIUYHBIX 3a/Jad C SBHO 3aJlaHHOM (u3HuecKoi
MOJICJIbIO, 3aJla4, IOAPa3yMEBAIOIIUX CAMOCTOSITEILHOEC CO3/aHue (HHU3MIECKOH
MOJICJIH, aJICKBATHOU YCIIOBUSIM 33]1a4H;

MOHMMaHUe (PU3UYECKMX OCHOB M TPUHIIUIIOB JCHCTBHUS TEXHUYECKHX YCTPOUMCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

OBJIAJICHUE METOJIaMU CaMOCTOSITEIILHOTO TIAHWPOBAHUS U TPOBEACHHS (DU3HMUCCKHUX
SKCIIEPUMEHTOB, aHaJIW3a M  UHTEpHpeTanuu  HMHQOpMAlHH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJYYSHHOTO Pe3ysbTaTa;

CO3/IaHM€ YCTIOBHM ISl pa3BUTUSI YMEHUN MPOEKTHO-UCCIEI0BATEIbCKON, TBOPUECKON
JESITEIbHOCTH.

Ha w3yuenue ¢usuku (0a30BBIi ypOBEHb) HA YpPOBHE CpEIHEro oOIIero oOpa3oBaHUs
otBoautcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SIBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEIh JElaeT BHIOOp MpOBEACHHUS JTa0OpaTOpHBIX paboT H
OTIBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkarouero mupa. Pomib
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbI. DKCIICPUMEHT B (PU3UKE.
MogenupoBanue ¢pu3nueckux sBIeHUN U nporeccoB. Hayunele runoressl. Pusnyeckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Ponp m Mecto ¢u3uku B (OPMHPOBAHHMM COBPEMEHHON HAayyHOW KapTHHBI MHpa, B
IIPAaKTUYECKOU NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHanoroBblie ¥ TU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TaTUYUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemerienne, CKOpOCTh (CpeAHSIsl CKOPOCTh, MITHOBEHHAas CKOpPOCTb) M YCKOPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HAa OCU CHUCTeMbl KoopAuHaT. Cllo)KeHHE MepeMEIIeHU U
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NIBIKeHUE. ['paduku 3aBUCUMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NepEMEILEHUS MaTepUaibHOW TOYKU OT BPEMEHHU.

CBobOonHoe najeHue. Y ckopeHrue cBOOOHOrO NaieHu .

KpuBonuneiiHoe naBmxeHue. J[[BUkeHHe MarepualbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM I10 MOZYJIO CKOPOCTBIO. YTJIOBash CKOPOCTh, JIMHEHHas CKOpocThb. Ilepuon m
yacTtoTa oOpauieHus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHnueckue yCTpoiicTBa M IPAKTUYECKOE TNPUMEHEHHWE: CIUIOMETp, JABH)KCHHE
CHapsJ10B, LIETIHBIE U PEMEHHBIE TIEpEayn.

Jlemoncmpayuu

Monenb cucTeMbl OTCUETa, WILTIOCTPALMd KHHEMAaTUYECKUX XapaKTePUCTHUK JIBHIKEHUS.

[TpeoOpa3oBaHue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenne aBmxeHus Tena, OpoleHHOro MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

Hanpasnenue ckopocTH IIpH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

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

HccnenoBaHnre  COOTHOLIEHUS ~ MEXAY  IMYTAMH, [POWIEHHBIMH  TEJIOM  3a
NIOCJIEZI0OBATENIbHBIE PABHBIE IPOMEKYTKHM BpPEMEHU IIPU PABHOYCKOPEHHOM JBWXXEHHMH C
HayaJbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yuenue ABUKEHUS MIAPUKaA B BI3KOW KUIKOCTH.

W3ydeHue ABM>XEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[TpuHuun otHocurenbHOCTH ['anuiies. 1lepsoiit 3akoH HeroTona. MHepLmanbHble cHCTEMBI
oTCcuéTa.



Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa s
MarepuanbHOU ToOUYKU. Tpernii 3akoH Hpl0TOHA [UIsl MaTepraabHbIX TOYEK.

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

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbXKEHHUs U cuiia TpeHus nokos. Kosagdumuent tperns. Cuna conpoTUBICHUS
IIPU JBUKEHHUU TEJa B KUAKOCTU WM rase.

[ToctynarensHoOe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCUTENIBHO OcH BpauieHus. Ilnedo cumnbl. YcnoBus paBHOBecHs
TBEPIOTO TEJA.

TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHUE: MOAIIMIHUKY, JABUKCHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT Je(OpMaLnu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue aBuxeHUs OpycKa Mo HaKJIIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbe MaTtepuanbHO TOUKH (Tea), CUCTeMbl MaTepHalbHbIX ToYeK. Mmynbe cuibl u
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
JHEPIUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3HepTrUs ynpyro 1e(opMUpOBaHHON MPYKUHBIL.
[ToreHunanbHas 3HEeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b paOOThl HEMOTEHIMATIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCcTpOMCTBA M NMPAKTHYECKOE NMPUMEHEHHME: BOJAOMET, KOIEP, NMPYKUHHBIN
IIACTOJIET, JBUYKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBFHON SHEPTUU B KUHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCONMIOTHO HEYNPYroro yJapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccnenoBanue CBs3W PaOOTHl CHJIBI C U3MEHEHHEM MEXAaHWYECKOW SHEpPruu Teja Ha
IpUMepe PacTSKEHHs] pE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsekyasipaasi pM3MKa ¥ TepPMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHHS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUAKOCTEH M TBEPIBIX TeN M OOBSCHEHHE CBOWCTB
BEILECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl Mosekyn. KonudecTBo BemiecTsa.
[TocrossnHast ABorajpo.

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

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONW TEOPUH
ueanpHOro rasa. AOCOJIIOTHasg TeMmIeparypa Kak Mepa CpeaHeld KUHETHMYECKOH SHEepruu
TEIJIOBOTO JIBM>KeHMs vactull rasza. Illkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacaibHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. I'paduueckoe MpeicTaBieHue U30MPOLIECCOB: U30TEPMA,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JHUCKPETHOE CTPOCHME BemiecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbiTl 10 AU PY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mopens onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Mogeinb, HUTFOCTPUPYIOLIAs IPUPOLY JABIECHU ra3a Ha CTEHKHU COCYAA.

OnBITHI, HIUTFOCTPUPYIOLUE YPABHEHUE COCTOSHUS UACAIBHOTO Ia3a, U30IPOLECCHI.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

Omnpenenenne Macchl BO3JyXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBHI, IaBJICHUS U TEMIIEPATYpPBI BO31yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS PA3pEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounHamuku

TepmoanHamuueckass cucteMa. BHYTpeHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHUCTEMBI U
crocoObl e€ u3mMeHeHus. KoanuecTBo TemaoTel U padoTa. BHyTpeHHss sHEprust 0AHOATOMHOIO
UJeaIbHOrO ra3a. Busl Teronepeayu: TEIUIONPOBOIHOCTb, KOHBEKIUS, U3IIydeHHE. Y IeTbHas
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIIOTHI IIPH TEIUIONIEpeaaye.

[Tonsitue o0 anmabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHamuku. [IpumeHenue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatumMocTs mpoieccoB B IpUpPOJIE.

TenioBeie MamuHbL. [IpuHIUIIBL [EeHCTBUS TeTIOBBIX MaluH. [IpeoOpa3zoBaHus 3HEpTUU B
Teru1oBbIX MamnHax. Koagdunuent nonesnoro aeiictBus terwioBoil Mamuubl. {ukn Kapao u
ero Ko3((UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTETHKH.

TexHudyeckue YCTpOMCTBA M IIPAKTUYECKOE IMPUMEHEHHUE: JBUIaTellb BHYTPEHHETO
Cropasusi, ObITOBOM XOJOIUIBHUK, KOHTUITHOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEH HSHEpPIUM Tejla MPU COBEPIICHUH pPaOOTHI: BBUIET NPOOKH M3
OYTBUIKH TOJI JIEHCTBHEM C)KaTOrO BO3/yXa, HarpeBanue 3(upa B JATYHHOH TpyOKe MyTéM
TpeHUs (BUICOAEMOHCTPAIINSA).

M3MeHeHne BHYTpEHHEH sHepruM (TeMIiepaTypsl) Tela Ipu Terionepeaaye.

OnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoi TypOHMHBI, IBUTATENsl BHYTPEHHETO CrOPAHHUs, PEaKTUBHOTO JBUTATEIs.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHTEJIbHAS BJIAXKHOCTh Bo3ayxa. HaceleHHbli map. Y ienbHas TemioTa napooOpa3oBaHUsL.
3aBUCUMOCTb TEMIIEPATypbl KUIIEHUSI OT JaBJICHUS.

TBépnoe Teno. Kpucrannuueckue u amopdublie Tena. AHU30TPOINS CBOWCTB KPUCTAILIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. [lnaBnenue m kpucramnuzauus. YelbHas
TerioTa miasiaeHus. Cyonumarus.

YpaBHeHUEe TEII0BOro HaaHca.
TexHu4eckue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U IICHXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH MOJIYYCHHA COBPCMCHHBIX MaTcepuraioB, B TOM YHUCJIIC
HaHOMAaTCpUuaJIOB, U HAHOTCXHOJIOIUHU.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kurnienne npu nOHMKEHHOM JIaBJICHUU.

CrocoObI U3MEPEHUS BIAKHOCTH.

HabGnronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.
JleMOHCTpanus KpuCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3MepeHne OTHOCUTENBHOM BIAXKHOCTU BO3yXa.

Pa3nen 4. DaekTpoanHaMuKa

Tema 1. Inexkmpocmamuka

OneKkTpu3anusi Tell. OJEKTpUYecKuid 3apsana. J[Ba Buaga >IEKTpUUYECKHX —3apsIOB.
[IpoBOIHUKY, TUBNEKTPUKH U MTOTYIPOBOJIHUKU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumopeiicteue 3apsgoB.  3akoH  Kynona. TodeuyHBI  DJIEKTPUYECKUN  3apsijl.
Onektpuueckoe nose. HanpsokéHHocTh 3nekTpuueckoro mnois. IlpuHuun cynepno3unuu
ANEKTPUUECKUX MoJiel. JINHNKM Hanps>KEHHOCTHU AIIEKTPUUECKOTO MOJIS.

PaGora cun osnektpocratuueckoro mosd. Ilorennuan. PasHOCTh MOTEHLMANOB.
[TpOBOAHMKY U TUAJIEKTPUKHU B AIEKTPOCTATUYECKOM MoJe. [ludnekTpruieckasi IpOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsKEHHOTO KOHJEHCATOPA.

TexHnueckue ycTpoilcTBa M MNPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3allUTa, 3a3eMJIEHHE 3JIEKTPONPHOOPOB, KOHAEHCATOpP, KOMUPOBAIHHBIN
anmapar, CTpyHHBIM IPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEN.



DIIEKTPUYECKOE TTOJIE 3apSKEHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUUecKast 3alluTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
PACCTOSIHUSL MEXAY HUMH U TUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MICTOYHUKH TOKa.
Cwiia Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1s ydacTka Lenu.

DneKTpuueckoe COIIPOTUBIICHUE. VY nenbHoe COIPOTHBIICHUE BELIECTBA.
[TocnenoBarenbHOE, NapamieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

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

DIIEKTPOABUKYILAsA CHJIA M BHYTPEHHEE CONPOTUBIIEHHE UCTOUYHHUKA TOKA. 3akOoH Oma Juist
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNIEeKTPOHHAs MPOBOJAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIeKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3J€KTPOHHBIX ITYYKOB.

[TomynpoBonHuku. CoOCTBEHHass W TpPUMECHas MPOBOJUMOCTH IOJYIPOBOTHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHUKOBEIE TPHOOPHI.

OJIEKTPUYECKUII TOK B PAcCTBOpax M paciulaBax »3JEKTPOJIHUTOB. DJIEKTPOJIUTHYECKAs
Juccoruanus. JIEeKTPOIIN3.

OneKkTpruueckuil Tok B ra3zax. CaMoCTOSITENbHBIM 1 HECAMOCTOATEIbHBINA pa3psaa. MomHuUS.
ITna3zma.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHbIe MPHOOPHI, dSJIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETP COMPOTHUBJICHUS, BaKyyMHBIH IHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS ITWIMHAPUYECKUX TPOBOJHUKOB OT JUJIMHBI, ITUTOMIAIHN
MOTNIEPEUHOT0 CEYEHUS U MaTepHaa.

CMmenaHHoe COeIMHEHUE MPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3ieKTpoABMKYLIeH cuiibl. KopoTkoe 3amMblkaHHE TalbBaHUYECKOTO
AJIEMEHTA M OIlEHKa BHYTPEHHETO COMPOTHBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTD 3JEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSIS TPOBOIMMOCTH JHOIA.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3yueHnune cMenaHHOTO COeIMHEHMS PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYIIEH CHIIBI  HCTOYHHMKA TOKAa W €ro  BHYTPEHHETO
COTIPOTHUBIICHUS.



Hab6nronenue anexrpomusa.

Me:xnpeamerHblie CBA3H

N3yuenne xypca ¢usuku 6a3oBoro ypoBHS B 10 Kiacce OCYHIECTBISETCS C y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHSL:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3nMyeckas BeIWYMHA, 3aKOH, TEOpHs, HAOJIOJCHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl YypaBHEHMM, JMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHl M HMX IPOCKIHWU HA OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe ABMKEHHE B JKUBOW mpupoje, tuddysus, ocMocC, TeII000OMEH
KUBBIX OPTraHU3MOB (BHIIBI TETUIONIEPEIAuH, TEIJIOBOE PABHOBECHE), SJICKTPUUICCKHE SIBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPHABIX TeJl, JKUAKOCTEH M Ta30B, 3JEKTpUYECKHE
CBOWCTBA METAJJIOB, AJICKTPOIUTUIECKAS JUCCOLMAIINS, TalTbBAHHUKA.

l'eoepaghus: BTaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeusa: npeoOpa3oBaHue ABMXKEHUH C UCIOIb30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKK, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJIOMET W JIpyTue), IBUTaTellb BHYTPEHHETO CropaHus, IapoBas TypOuHa, OBITOBOM
XOJIOJMIBHHUK, KOHAWIIMOHEP, TEXHOJIOTHU TOTY4YCHUSI COBPEMEHHBIX MaTepPHajioB, B TOM YHCIIE
HaHOMAaTEepHaJOB, W  HAHOTEXHOJIOIWMH,  3JEKTpocTaTHYecKass  3allluTa,  3a3eMJICHUe
3JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH TNPUHTEp, dJIEKTpOHArpeBaTeibHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPHUOOPHI, TaTHBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

ITocTossHHBIE MarHuThl. B3auMomelcTBHE INOCTOSHHBIX MAarHUTOB. MarHuTHoe MoOIe.
Bekrop MarHuTHOM MHAyKUMU. [IprHIMI Cylieprno3uiMy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHOM
uHAyKuMY. KapTiHa TMHUI MarHUTHONW MHAYKLUU TOJISl HOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe 1osie IpOBOAHMKA C TOKOM. KapThHa JMHMM MHAYKIMM MarHUTHOTO ITOJIS
JUIMHHOT'O IIPSIMOTO IIPOBOJHUKA U 3aMKHYTOI'O KOJBLEBOIO IPOBOAHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NpOBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKeHHE 3apsiHKEHHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabota cuisl Jlopenna.

SIBieHME DIIEKTPOMAarHUTHOW MHAYKUMU. [lOTOK BekTOpa MarHUTHOM WMHIYKIUH.
DIIEKTPOABMKYIIAS CHUJIA UHAYKIUHU. 3aKOH 3JIEKTpOMarauTHoW nHykunu dapanes.

BuxpeBoe ayiekTpuueckoe IMose. ONEKTPOJABMIKYIIas CWia WHAYKIMM B IPOBOJHUKE,
JBHKYILIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHyKTUBHOCTD. SIBIICHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CUJIa CAMOUHIYKIUH.



DHeprusi MarHuTHOTO TIOJISI KATYIITKHA C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
3JICKTPOMArHHTHI, JICKTPOABUTATEIb, YCKOPUTEIIH dJIEMEHTAPHBIX YaCTHII, UHIYKIIUOHHAS 1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM TOJIEM.

JIvHUY MHYKIIUA MarHUTHOTO TIOJIA.

B3auMopeiicTBre ABYX MPOBOJTHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBiieHUE DNEKTPOMArHUTHOM UHAYKIUH.

IIpaBuiio Jlenua.

3aBUCUMOCTD DJICKTPOABUKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHUS MarHUTHOTO
MOTOKa.

SIBieHre CaMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yuenne MarHuTHOTO TOJIsL KATYIIKA C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue sBIEHUS JIEKTPOMArHUTHONW MHAYKIIHH.

Pazpnen S. KoneGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMACHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOojHble MexaHMuyeckue KojeOaHus. ['apmMoHuueckue
kosebanus. Ilepuon, wactora, amrmumryna u  ¢asa kosnebanuil. IIpyKUHHBI MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE IapMOHHMUYECKHUX KoJjiebanuid. [IpeBpaiienue sHepruu
IIPU TAPMOHUYECKHUX KOJIEeOaHUIX.

Konebarenbublif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
KoJIeOAaTeIbHOM  KOHType. AHAJIOTMsl MEXIy MEXaHWYeCKMMHU M 3JEKTPOMarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3akOH COXpaHEHUsS SHEPIrUU B HUICAIBHOM KOjeOaTelbHOM
KOHTYpE.

[TpencraBiaenue o 3aTyxamomux KojeOaHUsIX. BbIHYXeHHble MeXaHMUYECKHE KOJeOaHus.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

[TepemennbIil Tok. CUHYCOMAAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMITTUTYAHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancdopmarop. I[IpousBoacTBo, mepemaya W NOTPeOJIEHUE 3IIEKTPUUECKOW HSHEPIHUU.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJACTBE AEKTpodHepruu. KynpTypa wucnonap3oBaHus
AJIIEKTPOIHEPIUH B TIOBCEHEBHOM KU3HU.

TexHu4yeckne yCTpOMCTBA M MNPAKTUYECKOE TPHUMEHEHHE: DSIIEKTPUYECKHA 3BOHOK,
TeHEepaTop MEPEMEHHOI0 TOKA, IMHUHU JJIEKTpoIiepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoyiedaTenbHON CUCTEMbI (IPYKMHHBIA MM MaTeMaTHYeCKUM
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOaHUIA.

Hab6nronenue pezonanca.



CB0OOHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuumnorpamMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3onanc npu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOPa, KATYIIKH WHIYKTUBHOCTH M
KOHJICHCATOpA.

Mogenb IMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomuol

HccnenoBanue 3aBUCMMOCTH TMIEPUOJIa MAJIBIX KOJeOaHM rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchbl rpysa.

HccnenoBanne NEpeMEHHOTO TOKa B LENMM W3 MOCJIEIOBATEIbHO COEIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpomMazcHuUmHbvle 60JIHb

MexaHudeckue BOJHBI, YCIOBUs pacnupoctpaneHus. [lepuoa. CkopocTs pacrpocTpaHEHUs
W JjuuHA BOJHBEL [lomepednble W TpOAONBbHBIE BONHBL MHTepdepeHmus u mudpakius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3Byka. [ poMKkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3Jy4YEHUsl 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOl BOjHE. CBOMCTBA 3JEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, MpeJOMIICHUE, TMosipu3anus, audpaknus, wuaTtepdeperims. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[IIxana smeKTpoMarHuTHHIX BOJH. [IprMeHEHHE AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE M
OBITY.

IIpuHIMIIBI paInOCBA3H U TEJIEBUACHUS. Paaronokanus.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOLLIEH Cpebl.

TexHuueckue ycTpoWCTBa U IPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
YIBTPA3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpoOCTpaHEHUE TMOMEPEUHBIX U MPOI0IbHBIX BOJH.

Konebmomieecst Te10 Kak HICTOYHUK 3BYKa.

HabGmronenue oTpaskeHus U MPEIOMIICHUS MEXaHUYECKUX BOJH.

Habmronenue natepdepeHny u AuQpakini MEXaHHIeCKUX BOJH.

3BYKOBOH pE30HAHC.

Halmronenue CBsI3M TPOMKOCTH 3BYKa W BBICOTBI TOHA C aMIUTATYAOW M YacTOTOH
KoJIeOaHui.

HccnenoBanne  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPa)XX€HUE, MPEIOMIICHUE,
nosnsipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuka

['eomerpuyeckas ontuka. [IpsmonnHetHOE pacripocTpaHEeHHUE CBETa B OJHOPOIHON Cperie.
JIyud cBera. ToUEUHBI UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHne H300pakeHUN B IIIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI TMpEIOMJICHHUS CBeTa. AOCONIOTHBIM TMOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId yYroja MOJHOTO BHYTPEHHEIO
OTPa’KEHUS.

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



ColOuparonue W paccewBamIIuMe JIUH3BL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTHYECKasl CHJia TOHKOM JUH3BL. [locTpoeHue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOIINX
nuH3ax. @opmysia TOHKOM JIMH3BI. Y BEJIMUYECHHE, 1aBAEMOE JIMH30M.

[Ipenenbl npUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBas omnrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJIO/ICHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOIE€PEHTHBIX UCTOUYHHUKOB.

Hudpakmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToamnmapar,
MPOEKIMOHHBIA ammapar, MHUKpPOCKOI, TEJECKOIl, BOJIOKOHHAs OMNTUKA, JU(paKIMOHHAs
pemeTKa, NOJIAPOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTa. Onruuyeckue
IpUOOPHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB U300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomryuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nomisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAIBHOW TEOPUH OTHOCUTEJIBLHOCTH
['paHuLbl TPUMEHUMOCTH KJIACCHMUECKOW MeXaHuku. IlocTynaTel cnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJSL CKOPOCTHM CB€Ta B BaKyyme, [MPUHLUI
OTHOCHUTEIIbHOCTH DUHINTEHHA.
OTHOCUTENHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpaIlleHNe JJIUHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl ¢ SHEPTUENU U UMITYIBCOM PEISATUBUCTCKOMN YaCTULIBl. DHEPIUs TOKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €ro YaCTOTOH. DHEPrHst U UMIYJIbC
dboToHa.
OtkpeiTue u wucciaenaoBanne (oroadpdexra. Omnbitet A. I'. CromeroBa. 3aKkoHBI
dorosddexra. YpaBHenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdpdexra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XHUMHUYECKOE JIEHCTBUE CBETA.



TexHuueckue yCTpoilCTBa M MHpaKTHUECKOe NpUMEHeHHe: (PoToanaemMeHT, (OTOAATUHUK,
coJTHeYHas OaTapesi, CBETOIUO/I.

Llemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lnmanerapHas
mozens atoMa. Iloctymnarel bopa. 3nyuenue u mornomenue GOTOHOB IpU MEpExoae aToMa ¢
OJIHOTO YpOBHSl BSHEpruum Ha Japyro. Buasl cnekTpoB. CHekTp YpOBHEH 3HEpPrUM aroma
BOZIOPOZA.

BosHoBbie cBoiicTBa yactuil. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyau3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JIy4YEHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(criexkTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Monuens onbita Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Hab6nronenue nuHeyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOECHHS  sjpa. OtkpsiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa nmo onpeneneHno cocraBa paauoaKTUBHOIO U3JIy4EHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

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

Anbda-pacniaa. DIEKTPOHHBIA U MO3UTPOHHBIM OeTa-pacnaza. ['amma-uznydeHue. 3aKoH
PaauoOaKTUBHOIO pacIaja.

OHeprust cBI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES AIED.

Anepupiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TEepCHEKTUBBI  SAEPHOM
HHEPreTUKHU. DKOJIOTUYECKUE aCTIeKThI SAEPHON SHEPreTUKH.

OnemeHTapHble YacTULIbI. OTKPBITHE TO3UTPOHA.

Metobl HaOIOIEHNS U PETUCTPALIMH HJIEMEHTAPHBIX YaCTHII.

dyHIaMEeHTAIbHBIE B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpA.

TexHUYECKHE YCTPOWCTBA M MPAKTHUECKOE NMPUMEHEHHWE: JO3UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CuéTunK MOHMU3UPYIOIIUX YACTHII.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi
HccnenoBanue TpeKOB YacTHIL (110 TOTOBBIM (oTorpadusim).

Paspnen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH



Otanbl  pa3BUTHS  acTpoHOMuHW. lIpukinagHOoe W MHPOBO33PEHUECKOE  3HAYCHHUE
ACTPOHOMHUHU.

Bun 38é3qH0r0 HebOa. Co3Be3nus, spKkue 3BE3/bI, MJIAHETHI, UX BUAUMOE JIBHKECHHE.

Conneynas cucrtema.

Counnne. ConneuyHas akTUBHOCTh. Mcrtounumk sHepruum CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKH. JlMarpaMMa «CHEKTpPalbHBIA KJIacC — CBETHUMOCTbY». 3BE3/bI
[JIaBHOM TOCJEN0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpPEMEHHBIE MPEACTABIECHUS O
MIPOUCXO0KIEHUH U 3BOIoUMH CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Muneunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemxenne Connua B ['anaktuke. Tumbt
rajakTuk. Paguoranaktuky U kBazapbl. YEpHBIE ABIPEI B sIpax TaaKTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa06ma. Paszberanme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmroienust HeBOOPYXEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEJICIICHUS TTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro noiymapus u sipkue 3BE3/1bl.

Habmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0marmniee noBTOpeHne

Ponp ¢u3uku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
THYECKOH cdepax OesATETbHOCTH YeNOoBEeKa, poiib M MecTo (U3WKH M acCTPOHOMHH B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, POJb (U3MYECKOH Teopun B (HOPMUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKON KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001LEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPEACTABIECHUIN O IPUPOIE.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHS B 11 kiacce ocCymIecTBIS€TCS C y4ETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpadyu U TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHME, Hay4HbIM (akr, rumores3a, (uznyeckas BeIUYMHA, 3aKOH, TeOpHus, HaOIroAeHue,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPbI M HX
IPOEKIMY Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, NMPOU3BOAHBIE JIEMEHTapHBIX (DYHKIHH,
NPU3HAKU TOJ00MS TPEYTOJIbHUKOB, ONpeIeeHNe IIIOIaIU IIIOCKUX GUryp U 00bEMa Tel.

buonocus: »nextpuyeckue SBICHUS B JKUBOW MIpUpojie, KojeOaTelbHbIE IBHUKEHUS B
KUBOW MpPUPOJE, ONTHUYECKHE SBJICHHS B >KUBOM MpHUpoJe, NEHCTBHE pagualii Ha >KUBBIE
OpraHU3MBl.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpPUCTaJUIMYECKash CTPYKTypa TBEPIBIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eocpaghus: marHuTHBIE TONIIOCa 3€MJIH, 3aJI€KH MarHUTHBIX Py, (OTOCHEMKA 3eMHOMN
MIOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.



Texnonozus: TAHAXA DJIEKTPOIEpead, T€HEPATOp MEPEMEHHOTO TOKA, dJIEKTPOJABUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TEJNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapest.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(0a30BbIf  ypOBEHB) JIOJDKHO  OOECHEYHTh  JOCTHKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
METaNnpPeIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysIbTaThl OCBOCHMs yueOHoro mpeamera «Pu3MKa» JODKHBI OTPaXkaTh
TFOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
NO3ULMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHIMCKOTO  OOILECTBa,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITA JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIBbHOM JeSITEIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpa:kIaHCKOro BOCHUTAHUS:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM TO3MIMU  OOydYalOMIerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

IPUHATHE TPAAULMOHHBIX OOILIEUEIOBEUECKUX TI'YMAHUCTHUECKUX M JEMOKPATHYECKHUX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO NESATEIIFHOCTh B MHTEpECaX TPaXKTAHCKOTO OOIIECTBA,
y4acTBOBaTh B CaMOYIPaBJIEHUU B 00pa30BaTeIbHON OpraHu3aluy;

yYMEHHE B3aUMOJICHCTBOBaTh C COLMAJIbHBIMH HMHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHHTapPHOH U BOJIOHTEPCKOM 1EATEIBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

c(OpPMHPOBAHHOCTb POCCUNMCKOM IpaX1aHCKOW UAEHTUYHOCTH, ATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM POCCHHCKHX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OIICHWBATh CHTYAlMIO M MPUHUMATh OCO3HAHHBIE PEUICHHUs, OPUEHTUPYSICH
Ha MOPAJbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B IESATEILHOCTH YUEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOrO OYYIIEro;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIFOYAst ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢buznueckoil Hayke;

5) TpynoBoro BocnuTaHus:

UHTEpEC K pA3IUYHbIM cdepaM NpodecCHOHANbHON JEesATeTbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOp Oymymiei
npodeccu 1 peaTn30BbIBaTh COOCTBEHHBIEC KU3HEHHBIC TIIAHEI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JAaCTH (PU3UKU Ha
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

C(OPMHUPOBAHHOCTh AKOJIOTHYECKOW KYIBTYpBl, OCO3HaHHE TJO0ATBFHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;



MJIAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHI B OKPY)KAIOUIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOrO pa3BUTHUS YEJIOBEYECTBA;

pacHIMpEeHHe OMbITa JEATEIIbHOCTH 9SKOJIOTMYECKOW HANpaBJICHHOCTH HA OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOTI'0 TIO3HAHUS

c()OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B IpoIecce M3YYeHUs (PU3UKU
OCYLIECTBIISATh MPOEKTHYIO U UCCIEN0BATENBCKYIO AESITEIIBHOCTh MHAUBUAYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE y4eOHbIe JeiicCTBUS
Bba3zoBble Jioruyeckue eiicTBUS:

CaMOCTOSITENILHO (DOPMYJITMpPOBaTh M aKTYyallU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEACIIATh LENU AeSTeIbHOCTH, 3a]]aBaTh apaMeTPhl U KPUTEPUH UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMaTPUBAEMbIX (PM3NYECKUX SBICHUSX;

paspabarbeIBaTh IJIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIONIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESTEIBHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB LIEJSM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJMHUPOBATh U BBINOJHATH PA0OTy B YCIOBUAX PEAIbHOr0, BHUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBILUICHUE MPU PEIICHUH KMU3HEHHBIX MPOOIIEM.

ba3zoBble ucciieqoBaTe/IbCKHe AeHCTBUSA !

BIIQ/IETh HAYYHOW TEPMHUHOJIOTHEW, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pu3mdeckoi
HAyKH;

BIIJICTh HABBIKAMHU YYEOHO-MCCIIEOBATEIBCKON M MPOEKTHOM NIEATETbHOCTH B OOJACTH
(bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PElIeHHUs 3aa4
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSTEIHHOCTH TIO TOJYYEHHIO HOBOTO 3HAHMs, €r0 HMHTEPIIpETaIluH,
npeoOpa30BaHUI0 U TPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX CHUTYallUsIX, B TOM 4YHUCIE MPHU
CO3aHUU YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIAITh NPUYMHHO-CIIEICTBEHHBIE CBSI3W M AKTyaJlM3UpOBATh 3aJady, BbIABUTATh
TUTIOTE3y €€ peIIeHUsl, HaXOIUTh apPryMEHTHI IS JIOKa3aTelbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh TapaMeTPhl U KPUTEPHUH PEIICHUS;

AQHAJIM3UPOBATh IMOJYYEHHbIE B XOJ€ pEUICHUS 3aJaud pe3yJNbTaThl, KPUTHUYECKU
OIICHUBAThH UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33Ja4d B OOpPa30BATEIHHOM JCSATEIHHOCTH, B
TOM YHCJIC TIPU U3YICHUH (PU3HKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATh IPUOOPETEHHBIHN OIBIT,

YMETh NMEPEHOCUTH 3HaHUS M0 (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEACITEIbHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.



PatGora ¢ undopmaunmeii:

BJIAACTb HABbLIKAMHU ITOJTYUYCHUA I/IH(bOpMaI_[I/II/I (1)I/I3I/I‘-ICCKOI‘O COACPpIKaHNA U3 MCTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJa4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTHUEHBI, pecypcocOepekeHus, IPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPXKAHHUS B Pa3IU4YHBIX QopMmaTax ¢ y4ETOM
Ha3HAueHUs MHPOPMALMU U LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpMY
MPEJICTABICHUS U BU3YyaIH3aI1H.

KoMMyHuKkaTuBHBIE YHHBepcaJIbHble YueOHbIe 1elCTBUSA:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOI 1€ TEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAllM U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUKY 3pPEHHUS C HCIOJb30BAHUEM S3BIKOBBIX
CPEACTB;

MOHMMATh U UCHOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U HHAUBUAYAIbHON pabOThI;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUIl C yu€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHHW30BbIBaTH M KOOPJAMHUPOBATH
JIEUCTBUSA 1O €€ JOCTUIKECHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACOPENCISATh POIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHON paboThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXXJAOI0 YJaCTHHKA KOMaHbl B OOLIUH pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLICHUBATh WAEH C IMO3ULMU HOBU3HBI, OPUTHMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPAaTETMYECKOE TIOBEJIEHUE B pPA3IMUHBIX CHUTYyalMsX,
MPOSBIISATH TBOPYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYILIECTBISATh MO3HABATEJIbHYIO JESATENIBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELICHUS PAcU€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITIOJIHEHUS] TMPAKTUYECKONH paboThl € y4ETOM MMEIOUIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHHIA;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuIMpsATh paMKH Y4eOHOTI0 IpeMeTa Ha OCHOBE JIMUHBIX NMPEANOUTCHUH;
JienaTh OCO3HAaHHBIM BBIOODP, apryMEHTHPOBaTh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSABICHHUIO JSPYAULUU B 00JacTu (U3HKH,
MOCTOSIHHO IOBBIIIATh CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIOJIb30BaTh IPUEMBI peIeKCUU 171l OLIEHKH CUTYallid, BEIOOpa BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIKEHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ce0sl, MOHMUMasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPaBO JAPYTUX HA OLIUOKH.

B nmporiecce qocTrKEHHS THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE IS
YPOBHSI cpeAHero oOuero oopa3oBaHus y OOydYarOIUXCsS COBEPUICHCTBYETCS 3MOIMOHATILHBIN
WHTEJJIEKT, MPEANoaraonuil chopMUpOBaHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOLIET O CaMOKOHTPOJIb, yMEHUe MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISTh THOKOCTh, OBITh OTKPBITHIM HOBOMY;,

BHYTPEHHEH MOTHBAIIMM, BKJIIOYAIOMICH CTPEMJICHHE K JOCTHXKECHUIO LEIH U YCIEXYy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE JE€HCTBOBATh UCXO/S U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHHUE APYTuX,
YYUTBIBATH €TO MPU OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIMAJILHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHHS C JPYTUMU
JOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiaTh KOHPIUKTHL.

MHNPEAMETHBIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEPAxX poJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOM KapTUHBI MHPA, B Pa3BUTUHU COBPEMEHHON TEXHUKH U TE€XHOJOTHUM, B MPAKTUYECKOU
JNeITEeILHOCTH JIFOIEH;

YUYUTHIBATh TPAHUIIBl TPUMEHEHHUS M3YyYEHHBIX (U3UYECKUX MOJENeH: MaTepuaibHas
TOYKa, MHEpIUAIbHAs CHCTeMa OTCU€Ta, aOCOJIOTHO TBEPIOE TENO, WAealbHBIA ra3, MOAEIU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUEUHBIH AIEKTPUUECKUHN 3apsi] IPHU pELICHUU
dbu3nYecKux 3a1a4;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (MIPOILECCh) M OOBSCHATh WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJIMHAMUKHU:
paBHOMEpPHOE U PaBHOYCKOPEHHOE TPSMOJMHEWHOE [BIKEHHE, CBOOOJHOE TaJeHUE Tell,
JIBIDKCHUE TIO OKPY)XKHOCTH, WHEpPIHMs, B3aumMojencTBue Tei, auddy3us, OpoyHOBCKOE
JBIDKCHHUE, CTPOCHHME JKUIKOCTEH M TBEPABIX TeN, M3MEHEHHE 00bEMa TeNl NpPH HarpeBaHUU
(oxJ1axIeHUN), TEMJIOBOE PaBHOBECHUE, UCTIAPEHUE, KOHICH AU, UIABJICHHE, KPUCTAILIN3AIuS,
KHUIIEHUE, BIXKHOCTh BO3/yXa, MOBBIIIEHUE AABICHUS Tra3a MpPU €ro HAarpeBaHUHM B 3aKPBHITOM
cocyze, CBA3b MEXKIy IapaMeTpaMH COCTOSIHMSI ra3a B H30IpoLeccax, AJIEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPSI0B;



OINKCBHIBATH MEXAaHUYECKOE JIBUKECHUE, MCIIOJIb3Ys (PM3UYECKUE BEJIMYMHBI: KOOPIUHATA,
yTh, MEpEeMEeLIeHne, CKOPOCTh, YCKOPEHHE, Macca Tella, Cujla, UMIYJIbC Tela, KMHETHYeCKas
SHEprus, MOTEHIMAJbHAs SHEPIrHs, MEXaHWdeckas paboTa, MeXaHHYecKas MOIIHOCTh; HpHU
ONHCAaHUM TPABWIBHO TPAKTOBaTb (U3UYECKUH CMBICH MCIOJIB3YEMbIX BEIMYUH, MX
0003HaueHMsI U €JUHULIBI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOILME JAHHYIO (PU3MUECKYIO BEIUYHHY
C IpYTHMH BEJIMYMHAMU;

ONKCBHIBATh W3Yy4YCHHBIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIIONIB3YS
(Gu3nyeckue BEJMYMHBL: JIaBJICHUE Ta3a, TeMIleparypa, CpelHsAs KHUHETHYecKas SHEeprus
XA0THYECKOT0 JBW)KEHUSI MOJIEKYJ, CpEIHEKBaJpaTHUHasi CKOPOCTb MOJIEKYJ, KOJMYECTBO
TEIUIOTHI, BHYTPEHHSS SHEPrus, padora rasza, KO3(pQUIHMEHT MOJE3HOTO JEHCTBHS TEIJIOBOTO
JIBUTATEIIS; IPU OTIMCAHUH MTPABHIIBHO TPAKTOBATH (DU3UUYECKHI CMBICI UCIIOIB3YEMbIX BEIUYHH,
ux OOO3HAYEHMsS U E€IUHMLBI, HAXOOUTHh (OPMYJbI, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMH BEJIMUMHAM;

OIMCHIBATh M3YYEHHBIC SJIEKTPUYECKHE CBOMCTBA BEIIECTBA M DIIEKTPUUYECKHE SIBICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HanpsOKEHHOCTh  I0JI, MOTEHIMAJ, Pa3HOCTh IOTEHLUAIOB; MpPU ONUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICI MCIIOJIB3YEMbIX BEIMYUH, UX OOO3HAueHHS M EIUHMILIBI,
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEJTHUYNHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3YS (DU3MUYECKHE 3aKOHBI U
NPUHLMILL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM PHEpPIruu, 3aKOH COXPaHEHUs MUMITYJIbCa, IPUHIMUI CYNEpIO3ULMU CHJI, TPUHLIUI
PaBHOIIPAaBHS MHEPIHATIBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KHHETHYECKYIO TEOPHIO CTPOCHHS
BEIIIECTBA, T'a30BbIC 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIIOBOTO BHKCHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMIiepaTypoi, MepBbIii 3aKOH TEPMOJMHAMMKH, 3aKOH COXpPaHEHUs
JJIEKTPUUECKOro 3apsija, 3akoH KylloHa, mpu 3TOM pa3inuyarh CIOBECHYI (OPMYIMPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BbIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI IEHCTBHS MAIIHH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pas3nyarh yCiaoBUsA UX O€30MaCHOTO UCIIOIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTIOIF30BAaHUEM  TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (OPMYITHPOBATH
npoOneMy/3ajjady W TUIOTE3y y4eOHOTrO OKCIEpPUMEHTa, COoOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OMBIT U (POPMYIUPOBATH BBIBOBI;

OCYILECTBIIATh MpPSIMBbIE W KOCBEHHBbIE H3MEPEHUs (QHU3UUECKUX BEJIWYMH, INPH ITOM
BBIOMPATh ONTHMAJBHBIN CITIOCOO W3MEPEeHUs] M HWCIOJIh30BaTh W3BECTHBIE METOJBI OICHKU
MIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBHCHUMOCTH MEXIY (U3MYECKUMHM BEJIMYMHAMHM C HCIOJIb30BAHUEM
OpSAMBIX HW3MEPEHUil, MpH STOM KOHCTPYUPOBATh YCTAaHOBKY, (DPUKCHpPOBAaTh pE3yJbTaThl
MIOJTYYCHHOW 3aBUCHMOCTH (DU3MYECKUX BEIMYHH B BHUJE TaOJHIl M Tpa(uKOB, AETaTh BBHIBOJIBI
0 pe3yJibTaTaM HCCIIeI0BaHNUS;

coOuoiaTh MpaBuia 0O€30MacHOro TpyJda NpH MPOBEACHUM HCCIENIOBaHMA B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-HUCCIENI0BATEIbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOPHOro 000PYAOBAHMUS;

pemarh pacy€THBIE 3aJaud C SIBHO 3aJaHHOW (PU3MUYECKOW MOJENbI0, WCIIONIB3Ys
¢u3nueckre 3aKOHbI M MPUHIUIBI, HA OCHOBE aHaJM3a YCIOBHS 337a4 BIOMPATh (PU3HUECKYIO
MO/JIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
TIPOBOJIUTH PACUYETHI U OIIEHUBATH PEATbHOCTH IMOJyYCHHOTO 3HaUeHHsI (PU3HMUeCcKOl BEIIMIHHEI,



pelaTh KayeCTBCHHBIC 3aJa4d: BBICTPAUBATh JIOTHYECKU HENPOTUBOPEYHMBYIO LEMNOYKY
paccyXIeHUl ¢ OOPOi Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHHUS;

UCTONBb30BaTh MPH PEUICHWH Y4YEeOHBIX 3aJad COBpPEMEHHBbIE HMH(OpPMAIMOHHBIC
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAlMM U IpPEICTaBICHHUs y4yeOHOH u
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4yaeMyl0 HH(POPMALUIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHUHCKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00BbACHEHHE IPOLIECCOB OKPYXKAIOLIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTH;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (U3UKE B TIOBCEJHEBHOW JKU3HHU IS
oOecrieyeHns OE30MACHOCTH MPH OOpaIeHUH ¢ MPHOOPAMH U TEXHUYECKUMHU YCTPOWCTBAMH, IS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpYIIE C BHIIOIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh padoTy
IpyNIbl, palMOHAIBHO paclpelnesaTh OO0A3aHHOCTH W IUIAHUPOBAaTh JIEATENIBHOCTh B
HECTaHJAPTHBIX CUTYalUsIX, a/JIeKBAaTHO OLIEHMBATh BKJIAJ Ka)JOr0 M3 yYaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPHPOBATh HA MPUMEpax poiib U MecTo (GU3MKUA B (POPMUPOBAHUU COBPEMEHHOMN
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/1eH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTUHBI MUDA;

YUUTBIBATh TPAHMLIBl TPUMEHEHUS HW3YYEHHBIX (U3NYECKUX MOJIeJIeH: TOYECUHBIN
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOUYEYHBIH HCTOYHUK CBETa, SJ€pHas MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sI/Ipa MPH PEeICHUN (PU3UIECKUX 3a/1a4;

pacrio3HaBaTh (pU3MYECKHUE SBJIECHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
3JIEKTPOJMHAMUKYA U KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCIHCTBHE MAarHMTOB, 3JIEKTPOMAarHWTHas
UHAYKINS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBHXKYLIUICS 3apaf,
3JIEKTPOMAarHUTHbIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE paclpOCTpaHEHUE CBETa, OTPaKEeHHE,
npejomiieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pO/la, ECTECTBEHHAsl U UICKYCCTBEHHAsI paJIMOaKTUBHOCTb;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEI) M AJIEKTPOMAarHUTHbBIE SBJIECHUS (IIPOILECCHI),
UCIIONB3YS (U3NYECKUE BEJIMYUHBL: JJIEKTPUYECKUN 3apsil, CWIa TOKa, JJIEKTPUYECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOABMKYIIAs CUIA,
paboTa Toka, MHIYKIMS MarHUTHOro Mouisi, cwia Amnepa, cuia JlopeHa, MHIYKTHBHOCTb
KaTyUIKH, SHEPrHs 3JIEKTPUUYECKOI0 M MAarHUTHOIO TOJeW, MepHoA W 4yacToTa KoseOaHud B
Kos1e0aTeIbHOM KOHTYpE, 3aps U CUjla TOKa B MPOIECCe TAPMOHMYECKUX AJIEKTPOMAarHUTHBIX
KosneOaHul, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, MpPU ONUCAHUHM MPaBUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIMYMH, WX O0003HAu€HUs W EAMHHUIIBI,
yKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMUUHY C JPYTUMH BEJTMUYNHAMM;

ONKCHIBaTh M3y4YCHHbIE KBAHTOBBIE SBJICHHUS W TIPOLECCHI, HCIONB3Ys (U3HUECKHE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, DHEPrus U
UMIynbc (OTOHA, MEPHOJ| IOoJlypaclaja, SHEPIrus CBA3M aTOMHBIX SAEp, NPHU ONHCAHUU
NPaBUIbHO TPAKTOBaTh (PU3UUECKUH CMBICI HCIIOJIB3YeMbIX BEJIUYMH, UX OO0O3HAUYEHUs U



€IMHUIIBI, YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOLIUE AHHYIO (PU3MYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIISTH 3HAUCHUE (PU3HUUECKON BEITUYHHBI;

aHAM3UPOBaTh (PU3MUECKUE MPOLECCHl U SBJICHUS, MCIONB3Ys (DU3MUECKUEe 3aKOHBI U
OpUHIMNBL  3akoH OMa, 3aKOHbI IOCJIEAOBATENBHONO W IAapaJlJIeIbHOTO  COEJUHEHUS
IPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH 5SJIEKTPOMArHUTHOM HMHAYKLUH, 3aKOH
IPSIMOJIMHEMHOIO pacIpOCTPAaHEHUsI CBETA, 3aKOHBbl OTPAKEHUs CBETA, 3aKOHBI IPETOMJICHUS
CBETa, ypaBHeHHME OWHIITeHHa I (oTodddeKrTa, 3aKOH COXPAHEHHsS] SHEPTHH, 3aKOH
COXpaHEHMsI HMIYJbCa, 3aKOH COXPAHEHHUsS 3JIEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MaccoBOr0 4MCia, HOCTynaTel bopa, 3aKkOH paJuOaKTUBHOIO pacnajaa, MpU 3TOM pPa3iIvyaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOEe BBIPAKEHUE W YCIIOBHS (TpaHUIIBL,
00jacTi) IPUMEHUMOCTH;

OIpesieNATh HAIpaBiIeHWE BEKTOpa MHIYKIHMHW MAarHUTHOIO IOJS MPOBOJAHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOUTh U OIUCHIBATH N300pakKeHHE, CO3AABAEMOE IUIOCKUM 3€pKajIOM, TOHKOW JIMH30M;

BBIMOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIOJIb30BAaHUEM HPSAMBIX M KOCBEHHBIX HW3MEpPEHUH: Impu 3ToM  (OpMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaThb YCTAaHOBKY M3
IPEI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOKI;

OCYILECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHH, IMPH ITOM
BbIOMpPATh ONTHUMAJbHBIM CIOCOO H3MEPEHUs M HCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKHU
HOrPEIIHOCTEN U3MEPEHMIA;

UCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKUX BEIMUYMH C UCIOJIb30BaHUEM IPSIMbIX U3MEPEHUI:
IpU 5TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHpOBaTh PE3yNbTAThl MOJYYEHHOH 3aBHCUMOCTH
¢u3nyeckux BEIMYMH B BHJE TaOmUIl W TpaduKOB, JAenaTh BBIBOABI 10 pe3yiabTaTaM
UCCIIEI0BaHMS;

coOnronarh mnpaBuia 0O€30IacHOr0 TpyAa IMpU NPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOro OSKCIIEPUMEHTA, Y4EOHO-UCCIEOBATENICKOM M TMPOEKTHOW JESTENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOT0 000PYAOBaHUS;

pewmiath pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUEeCKOW MOJENbI0, HCHOJb3Ys
¢duznyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4 BHIOUpATh (PU3MUECKYIO
MOJieb, BBIACNATh (PU3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIUMMBbIE IJs €€ peleHus,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUEeCcKOi BEIMUHHBI,

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHBOPEYMBYIO LEMOYKY
paccyXJIeHH ¢ OMOpo Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCIOJIb30BaTh NPU PELIEHHMH Y4eOHBIX 3ajjad COBPEMEHHbIE HH(OPMAalOHHbIE
TEXHOJIOTUM JUI TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUMU U TPEACTaBICHUS Y4eOHOH U
HAYYHO-TIOMYJISIpHOH HMH(OpMauy, MOJYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJIy4aeMyro HH(OpMaIINIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHA UX 0€30M1acHOT0 MCIIOJIb30BAaHUS B TIOBCETHEBHOM JKU3HU;

NPUBOUTH MPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, B 00bSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHUECKWE 3HAHHUA MO (HU3UKE B TIOBCEAHEBHOW KHU3HU JUIS
oOecrieyeHns 6€30MAaCHOCTH MPHU OOpaIIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, IS
COXpPaHEHHMs 3/I0POBbsI U COOIIOJICHHUS HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpere;



paboTaTh B TpyIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX pOJIeH, TUIAaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNniaTh O0O0f3aHHOCTH U IUIAHUPOBATh JICATEIIBHOCTH B
HECTaHJAPTHBIX CUTYaLMUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ Ka)JOI0 U3 YYAaCTHUKOB T'PYIIIbI B
peleHre paccMaTpuBaeMoi IPOOIEMBI.
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Hroro no pazgeny 2
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HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbie | IlpakTuueckue (mupp )
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padoThI padoThI
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Pa3znen 4. KBAHTOBASI ®U3UKA
. bubnmuotexa [JOK
4.1 1
DIICMCHTBI KBAHTOBOH ONTHKH 6 0 https://m.edsoo.ru/7f41c97c
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbl CpeIHero 001ero odpa3oBaHusi

10.1

10.2

JleMOHCTpHpOBATh Ha MPUMEPAX POJb U MECTO (PU3UKH B (POPMHPOBAHUU
COBPEMEHHOM HAay4yHOM KapTHHBI MHpaA, B PA3BUTUH COBPEMEHHOU

TCXHHUKHU U TGXHOHOFHﬁ, B HpaKTquCKOﬁ JACATCIIBHOCTHU J'II-OI[@I71

Y4uThIBaTh TPaHUIBI MPUMEHEHHUS HU3YYEHHBIX (DU3UUYECKHX MOJAENeil:
MarepuajbHas TOUYKa, MHEpLUHAJbHAs CHCTeMa OTCYéra, aOCOJIOTHO
TBEPIOE TENO, UICAIBHBIN ra3; MOJEIM CTPOCHHUS Ta30B, KUIKOCTEH M
TBEPABIX TEJ, TOYECUHBIA OJJIEKTPUYECKUWA 3apsii — NpPU  PELICHUH

(1)I/I3I/I‘IGCKI/IX 3aJga4

10.3

10.4

Pacnio3naBath (usmueckue sBiIeHHA (TMPOLECCH) W OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXaHUKHM, MOJIEKYISPHO-KHHETUYECKOH TEOpUH
CTPOCHMsI  BELIeCTBA M  DJIEKTPOJMHAMHUKU:  PAaBHOMEpPHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABMKEHUE, CBOOOIHOE MaJeHHUE Tell,
JBUKCHHE 110 OKPYKHOCTH, WHEPIHs, B3aUMOJACHCTBUE Tel;, AU dy3us,
OpOYHOBCKOE JIBUKEHHME, CTPOCHHE JKUJIKOCTeH U TBEPABIX Tell,
u3MeHeHue oObéMa Tenm NpH HarpeBaHWU (OXJIAXKICHHUM), TEIIOBOE
paBHOBECHE, HCIApPEHHE, KOHICHCALlMA, IJIaBJICHUE, KPUCTAJUIM3aLMs,
KHUIIEHUE, BJIAXXHOCTh BO3/AyXa, IOBBIIIEHUE [aBJIEHUs Ta3a IpH €ro
HarpeBaHUU B 3aKPBITOM COCYJE, CBS3b MEX]Y ITapaMeTpaMu COCTOSHUSA

rasza B U30IpOIeccax; JIEKTPU3AMS TeJl, B3aUMOICHCTBHUE 3aps/IOB

OnuchIBaTh MEXaHUYECKOE JIBUKEHUE, UCTIONB3Ys (PU3NUECKHE BEJINYMHBIL:
KOOpJAMHATA, IIyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela,
Cuia, UMITYJIbC Tella, KMHETHUYECKas JHEprus, NOTCHIHAIbHAas >HEprus,
MexaHudeckas pa0oTa, MeXaHW4ecKas MOIIHOCTh; IPH OMUCAHUHU
MPABUIBLHO TPAKTOBATh (PU3NUYECKUN CMBICT MCIOJIb3yEeMbIX BEIMYHH, MX
0003Ha4YEeHUsI U €IUHUIBI, HAXOAUTH (OPMYJIbI, CBS3BIBAIOLINE JTAHHYIO

(bu3MYECKYIO BEIUYUHY C APYTUMHU BEIMUYUHAMU

10.5

OnuceiBaTh U3y4YEHHBIE TEIIOBBIE CBOWCTBA TEI M TEIUIOBBIC SIBICHUS,
UCTIONB3Yysl (U3MYEeCKHWe BEIWYUHBI: JIaBJICHHE Ta3za, TeMIleparypa,
CpElHsIsl KHUHETUYECKAs SHEPIUsl XAaOTHUYECKOrO JIBUIKEHUS MOJIEKYI,

CpCAHCKBAAPATUYIHAA CKOPOCTH MOJICKYII, KOJINYECCTBO TCIIJIOTHI,




10.6

BHYTpEHHSs1 dHEprus, pabora rasza, ko3p(PuUuIUEHT MoIe3HOro AeHCTBUS
TEIUIOBOTO  JIBUTATENs; TPU  ONUCAHUH MPaBHWIBHO  TPAKTOBATh
(GU3NYEeCKUil CMBICI HCIOJIB3YEMBIX BEIMYMH, WX OOO3HAYCHHA U
eIMHUIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIONIME JAHHYIO (U3NIECKYIO

BCIIMYUHY C APYTHUMH BCIINYHNHAM

OnuceiBaTh  U3Y4YEHHBIE  DJIEKTPUYECKHME  CBOMCTBAa  BEHIECTBA U
AJIEKTPUUYECKHUE SIBIICHUS (IIPOIECCHI), UCTIONB3YS (PU3NUECKUE BEITUYHHBL:
JJIEKTPUYECKUN 3apsf, DJIEKTPUYECKOE II0JIe, HANPsKEHHOCTh II0JIA,
MOTEHIMAaJ, PA3HOCTh IOTEHUWAJOB; TMPU ONHWCAHUU MPABUIBHO
TPAKTOBATh (PU3MUECKHI CMBICIT UCIIOIb3YEMbIX BEJIMYMH, UX 0003HAUCHUS
U eIMHUIIBI; YKa3bIBaTh (POPMYIIbI, CBSA3BIBAIOIIME AAHHYIO (PU3HUECKYIO

BCJIMYHHY C APYTUMH BCIMYNHAMHA

10.7

10.8

10.9

10.10

AnanmusupoBaTh  (DU3MYECKHE TPOLECCHl W SIBICHHS,  HCIIOJIB3YS
(u3nuecKre 3aKOHBI U MPHUHIMIIBLI: 3aKOH BceMUpHoro tsrotenus, |, Il u
Il 3axonsl HproTOHA, 3aKOH COXpaHEHHUS MEXaHWYECKOW IHEpPrHH, 3aKOH
COXpPAaHCHUA HMITYJIbCA, IIPUHIAIT CYICpIIO3nIn CHIJI, IMPUHIHUIT
paBHONpaBUsl ~ MHEPUMAIBHBIX  CHCTEM  OTCUETA;  MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPUI0 CTPOCHMS BEIIECTBA, a30BbIE 3aKOHBI, CBSI3b
CpeHe KHHETHMYECKOW »HHEPruy TEIUIOBOIO JBMXKEHHUS MOJEKYJI C
aOCOJIIOTHOM TeMIIepaTypol, NEPBBIM 3aKOH TEPMOJMHAMHUKU, 3aKOH
COXpaHEHUs JIEKTPUUYECKOro 3apsaa, 3akoH KyinoHa; mpu aTom pasznnyarh
CIIOBECHYIO (DOPMYIIUPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOEe BBIpaKEHHE U

ycIoBUs (TPaHUIIBI, 00JIACTH) IPUMEHHUMOCTH

OOBSACHATH OCHOBHEIC MMPUHIUIIBI JIeNCTBUSA MalllvH, HpI/IGOpOB n
TCXHUYCCKUX YCTpOﬁCTB; pa3jindaTtb yCIoBuUs ux 0€30I1acHOr0

HCIIOJIb30BaHHUA B HOBCG}IHGBHOﬁ KHU3HU

BEIMONHATE 3KCIIEPUMEHTHI TI0 MCCIIEIOBAHUI0 (DU3NYECKUX SIBICHUH W
MPOIIECCOB C KCIIOJIb30BAaHMEM NPSAMBIX M KOCBEHHBIX HM3MEPEHHI; TpH
3ToM (opmynupoBaTh mpobiaemMy (3ajady) M THUIIOTE3Y Y4eOHOro
HKCHEPUMEHTa, cOOMpaTh YCTAHOBKY M3 IPEJUI0KEHHOTo 000pyJOBaHUS,

MIPOBOJUTH ONBIT U (POPMYITUPOBATEH BHIBOIBI

Ocy1iecTBIATh NpsIMbIE U KOCBEHHBbIE M3MEpEeHHs (U3NYECKUX BEIHYUH,
IIpU 3TOM BBIOMpaTh ONTHUMAJIBbHBIN CHOCO0 HM3MEpPEHUs U HUCIOIb30BaTh

M3BECTHBIE METO/IbI OLIEHKHU NIOTPEITHOCTEN N3MEPEHHI

10.11

UccnenoBath 3aBUCHMOCTH  MeXAY (U3MYECKUMH BEIMYMHAMU C
HCIIOJIb30BAHUEM MPSAMBIX HW3MEPEHHWH; IpH OSTOM KOHCTPYMpPOBAaTh
YCTAHOBKY, (DUKCHpOBaTh pE3ylbTaThl IOJYYEHHOH 3aBHCUMOCTH

(U3UYECKUX BEIWYMH B BHJE TAOMWIl M TPapUKOB, JeNaTh BBIBOJBI IO




pe3yiabTaTaM UCCIEeI0BAHUS

10.12

CobmoiaTh npaBuia 6€30MacHOro TpyJa MpH MPOBEACHUH HUCCIIeI0BaHUI
B paMKax Y4eOHOro »SKCIEpUMEHTa, Y4eOHO-HCCIEeN0BATEIbCKONH U
MPOEKTHOMN AESITEIBHOCTU C HUCIOIb30BAHUEM H3MEPHUTEIBHBIX YCTPOICTB

1 1a60paTOpHOTO 000PYIOBAHUS

10.13

Pemarp pacu€rHble 3a7aud ¢ SBHO 3aJaHHON (DU3MYECKON MOJIENbIO,
UCIoJIb3ys (PM3MUECKUE 3aKOHBI M MIPUHIIUIIBI; HA OCHOBE aHalln3a YCIOBUS
3a/1a4¥ BRIOUPATh (PU3UYIECKYIO MOJICIb, BELICTATh (PU3MUECKHE BETUIMHBI
u (GopMyIbl, HEOOXOAUMBIC ISl €€ pEeIIeHUs, MPOBOAUTH PACUYETHI U

OIICHUBATh P€aJIbHOCTD INOJTYYCHHOI'O 3HAYCHHUA @HSHHGCKOI;'I BCJIIMYMHBI

10.14

10.15

10.16

10.17

Pemrats Ka4CCTBCHHLBIC 3aJa4du: BBICTpAanBAaTh JJOTUYCCKH
HCTIPOTUBOPCUUBYHO HLCIIOYUKY paCCY)K,I[GHI/Iﬁ C OHOpOﬁ Ha H3YUCHHBIC

3aKOHbI, 3aKOHOMCPHOCTHU U (I)I/ISI/I‘ICCKI/IS SABJICHUA

Hcnonp3oBaTe  IOpU  pelICeHMM  y4eOHbIX  3aJad  COBPEMEHHbIE
WHPOPMAIIMOHHBIE  TEXHOJNOTHH Ui  TIOMCKAa, CTPYKTYPHPOBaHUS,
WHTEPIpPETAllMA ¥ TPEACTABICHHUS Y4eOHOM W HAy4HO-IIOMYISPHON
nHboOpMallUY, MOJYYEHHOM M3 pPAa3JIMYHBIX HCTOYHHUKOB; KPUTHYECKU

AHAJIM3UPOBATD MMOJIY94aCMYHO HH(bOpMaI_II/IIO

[IpuBoauTh mpUMeEpHl BKJIaAa POCCUICKUX U 3apyOEKHBIX YUEHBIX-
(U3HUKOB B pa3BUTUE HAYKH, OOBSICHEHHE MTPOLIECCOB OKPYKAIOILIET0 MUPA,

B Pa3BUTHUEC TCXHUKU U TEXHOJIOTHI

Hcnonb30BaTh TeOpeTUYECKHE 3HAHUA 110 (PU3UKE B MOBCEIHEBHON KU3HU
Ui obecrieyeHus: O€30MaCHOCTH MpH  OOpalleHuH ¢ [pudbopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAHEHHs 3I0POBBS M COOIIOIEHUS

HOPM 35KOJIOTHUYCECKOI'0 IOBEACHU B Opr>KaIOHleﬁ cpeae

10.18

PaGorate B rpymnme C BBIIOJHEHHEM pAa3JIMYHBIX COLHUAIBHBIX poJiei,
IJIAaHUPOBATh PadOTy I'PYMIbI, PallMOHATIBHO PACHpPEeNsaTh 00S3aHHOCTH
U IUIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYalUsIX, aJIeKBATHO
OLICHMBATh BKJaJ KaXJ0r0 M3 YYACTHUKOB TpYyNIbl B peLICHUE

paccMaTpuBaeMoi mpoOIeMbl



11 KUIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBaHusi

111

11.2

JIeMOHCTpHPOBATh HA PUMEPAX POJIb U MECTO (U3UKU B (POPMHUPOBAHUU
COBPEMEHHOM HAay4yHOM KapTHHbl MHpA, B PA3BUTUU COBPEMEHHOMN
TEXHUKHM M TEXHOJIOTMM, B MPAKTHUYECKOW JEITEIBHOCTU JIIOJIEH,

LEJIOCTHOCTD U €IMHCTBO (PU3MUECKON KapTUHBI MUPA
VY4uTeIBaTh TIpaHMILBl NMPUMEHEHUS H3YyYEHHBIX (PU3MYECKHX MOJeIei:
TOUCYHBIN 3JIEKTPUUECKUM 3apsi, sAepHas MOJEIb aToMa, HYKJIOHHas

MOJCJIb aTOMHOTI'O sAJpa IIpu pCIICHUU (1)I/ISI/I‘IeCKI/IX 3aJa4

11.3

11.4

115

Pacnio3naBate ¢usnveckue SBICHUs (TPOLECCH) M OOBACHATH HMX Ha
OCHOBE 3aKOHOB 3JIEKTPOAMHAMUKU U KBAaHTOBOH (DM3MKHM: 3JIeKTpUUECKast
IIPOBOJIUMOCTh, TEIUIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE IECHCTBUS
TOKa, B3aUMOJICMCTBUE MAarHUTOB, DJEKTPOMATHUTHAs  WMHIYKIWS,
JeiCTBUE MarHUTHOTO TOJISl Ha MTPOBOIHUK C TOKOM U JABHKYIIMIACS 3apsil,
3JIEKTPOMAarHUTHBIE Kosie0aHus u BOJIHBI, IpsSAMOJIMHEHHOe
pacrpocTpaHEeHHE CBETa, OTPaXXEHHWE, NpeIOMIICHUE, UHTepepeHIys,
TQpakus U MOJIIpU3aLus CBETa, TUCIEPCHs CBETA, (POTOIIEKTPHUCCKUI
ekt (poroaddexT), cBeToBOE NaBICHIE, BOSHUKHOBEHHE JIMHEHIATOTO
CIeKTpa  aToMa  BOJAOpPOJAA,  €CTECTBEHHass M HCKYCCTBEHHas

PaaOaKTUBHOCTD

OnuceIBaTh U3y4YeHHbIE CBOMCTBA BEIECTBA (3JEKTpUUYECKHE, MarHUTHbIE,
ONTUYECKUE, JJIEKTPUUYECKYIO MPOBOJUMOCTh PpA3JIMYHBIX Cpel) H
ANEKTPOMAarHuTHbIE  SIBJICHUS  (IPOLECCHI), HCIHOJB3YS  (PU3NUYECKUE
BEIMYUHBI:  JJEKTPUYECKUH  3aps], CHJIA TOKa, DJIEKTpUYECKOoe
HaIlpsDKEHUE, JIEKTPUYECKOE CONPOTUBJICHHE, Pa3HOCTh ITOTEHIIHAJIOB,
OJIC, paboTta TOKa, MHAYKIMS MarHUTHOTO TOJIsI, CHiia AMIepa, cuia
JlopeHnla, HMHIYKTUBHOCTb KAaTYUIKH, OJHEPrusl JJIEKTPUUYECKOTO U
MarHuTHOTO TOJEH, MepHoJ M 4YacToTa KojeOaHH B KosebaTelbHOM
KOHTYpe, 3apsil M CWiIa TOKa B Ipolecce TapMOHHYECKHUX
ANEKTPOMArHUTHBIX KojieOaHuM, (POKyCHOE pacCTOSHHE M OINTHYecKas
CHWJIa JIMH3BL; MPU OMUCAHUM MPaBUWJIBHO TPAKTOBAaTh (DU3HMUECKUN CMBICIH
UCTOJb3yEeMBIX BEJIMYMH, UX OO0O03HAUEHUS U EIWHUIIBI; YKa3bIBaTh
(GopMyJIbl, CBSA3BIBAIOIIME JaHHYI (DU3MYECKYIO BEIMYHMHY C APYTUMH

BEIn4YnHaMun

OnuceiBaTh HU3Yy4YCHHBIC KBAHTOBBLIC SABJICHHA W MPOLCCCHI, HCIIOJb3Ys




¢u3nyecKkne BEIMYMHBL: CKOPOCTb 3JEKTPOMArHUTHBIX BOJH, JUIMHA
BOJIHBI M YacTOTa CBETa, OSHEPrusi M HUMIYJIbC (OTOHA, NEPHUOA
IoJaypacnana, SHEprus CBA3U aTOMHBIX SJ€Ep; IIPU ONMUCAHUU IPABUIBHO
TPAKTOBAaTh  (PU3UYECKUH  CMBICI  MCHOJb3YyEMbIX  BEJIWYMH, HX
0003HAYEHHUS U €AMHHULIBI, YKa3bIBaTh (DOPMYIIbI, CBSI3bIBAIOIINE JAaHHYIO
(Gu3NYECKYI0 BEJIMYUHY C APYTUMHU BEIMYMHAMH, BBIYHUCISATH 3HAUCHUE

(bU3NYEeCKON BEIMUYNHBI

11.6

11.7

11.8

11.9

11.10

AnanusupoBaTh  (DU3MYECKHE TPOLECCHl U SIBICHHS, HCIIOJIB3YS
¢u3nueckue  3aKOHbl W NPUHOUNBL:  3akoH  Oma,  3aKOHBI
MOCIIEZIOBATEIBLHOTO U MapajlieIbHOTO0 COEIMHEHUSI MPOBOJHUKOB, 3aKOH
Jxoyna — JleHma, 3akOH O3JIEKTPOMAarHUTHOM HMHAYKUMH, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTpPaHEHUsI CBETa, 3aKOHBI OTPAKEHHS CBETa,
3aKOHBI MPEIIOMIICHUS CBETa, ypaBHEHHE DiHINTeHa Ana dortorddekra,
3aKOH COXpPaHEHUs DSHEPruH, 3aKOH COXPaHEHUS HWMIIYJIbCa, 3aKOH
COXpaHEHUsl JJIEKTPUYECKOro 3apsja, 3aKOH COXPAHEHUS MacCOBOIO
yucia, moctynarel bopa, 3aKoH pagMOaKTHUBHOTO pacmaia; Mpu 3TOM
paznuyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe

BBIp@XEHHUE U YCIOBHS (TPAHUILIBI, 00JIACTH ) TPUMEHUMOCTH

OHpe,[[eJ'IHTB HaIllpaBJICHUEC BCKTOPAa HWHAYKIUW MArfuTHOIO  IOJIA

MMPOBOJIHUKA C TOKOM, CUJIBI AMIiepa u cuiibl JIopeniia

CTpOI/ITL 1 OIIMCBbIBATb I/I306pa)KeHI/Ie, CO31aBacMOC ININIOCKHUM 3CPKaJIOM,

TOHKOM JIUH30U

BEIMONMHATE DKCIIEPUMEHTHI TIO MCCIEIOBAHUIO (DU3WYECKHUX SIBICHUH WU
MPOIIECCOB C HCIIOJIb30BAaHMEM NPSMBIX M KOCBEHHBIX HM3MEPEHHI; TpH
3ToM (opmynupoBaTh mpobiaemMy (3ajauy) M THUIIOTE3Y Y4eOHOro
9KCHEPUMEHTa, cOOUpaTh YCTAaHOBKY M3 IPEJUI0KEHHOTo 000pyJOBaHUS,
MIPOBOJIUTH OTBIT U (POPMYITHPOBATH BHIBOIBI

OcymiecTBiATh NpsIMbIE U KOCBEHHBbIE M3MEpEeHHs (U3NYECKUX BEIMYUH;
MIPH 3TOM BBIOMpPATh ONTHMAJBHBINA CIIOCOO0 M3MEPEHHS W HUCIOIb30BaTh

M3BECTHBIE METO/IbI OLIEHKHU NIOTPEIIHOCTEW U3MEPEHUI

11.11

11.12

HccnenoBaTh 3aBUCUMOCTH (U3MYECKUX BEJIMYHWH C HCIOIH30BAHUEM
MPSIMBIX U3MEPEHHI; TIPU TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yNbTaThl TMOTYYEHHOW 3aBUCUMOCTH (PU3WYECKHX BEIUYMH B BHJE

Ta6J'II/IH u l"pa(i)I/IKOB, ACIaTh BBIBOJELI IO pE3YyIbTaTaM HCCICIOBAHUA

CobOmrogate  mpaBuia  0€30MacHOrO  TpyAa TMpPU  MPOBEACHUU
ucciaeoBaHUM B paMKax  y4eOHOro  JKCIEpUMEHTa, y4yeOHO-
HCCIIEOBATENbCKOM M MPOECKTHON NESATEIBbHOCTH C HCIOJIb30BaHUEM

U3MEPUTENIbHBIX YCTPOICTB U 1abOpaTOPHOro 000pyI0BaHUS



11.13

11.14

Pemate pacuérHbple 3aauyd C SBHO 33/JaHHON (PM3NYECKOH MOJEIbIO,
UCTOJB3Ys (PU3NYECKHE 3aKOHBI U IIPUHIIMITBL, HA OCHOBE aHaJIN3a YCIOBUS
3aJa4u BIOUpPaTh GU3NYECKYIO MOJIENb, BBIIEIATh (U3NUECKNE BEITUYMHbI
u (QopMmynbl, HEOOXOAMMBIE A €€ pEeUIeHUs, NMPOBOAUTH PACUEThl U

OIICHUBATH PEAILHOCTD MOJIYICHHOTO 3HAYCHUS (PU3NUECKON BETMUNHBI
Pemars KauyeCTBEHHbIC 3a/1auu: BBICTpauBaTh JIOTHYECKH
HEMPOTUBOPEUUBYIO IIEMIOYKY PACCYXIACHHM C OMOpONM Ha H3yYECHHbIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/ILI€CKI/IG SABJICHUSA

11.15

Wcnonp3oBarh  mpu  pemieHHH  Y4eOHbIX  3ajjad  COBPEMEHHbBIE
WH(OPMALIMOHHBIE ~ TEXHOJIOTUM JUIS  TOHCKAa, CTPYKTYPHUPOBAHUS,
UHTEpIpeTali U TMpeJICTaBiIeHUs] Y4eOHOM U HaydyHO-TIOMYJSPHOU
nHbOpMAIMY, TOJYYCHHOW W3 pPAa3JIUYHBIX HCTOYHHUKOB; KPUTHYECKU

aHAJM3UPOBAThH MOTydaeMyr0 HH(OpMAIHIO

11.16

OOBSACHATP NPUHLMIBI JACUCTBUS MAalIUH, NPUOOPOB U TEXHUUYECKUX
YCTPOHICTB; pa3iauyaTh YCJIOBMS MX O€30IIaCHOTO MCIOJIb30BaHUS B

HOBCCHHGBHOﬁ KHN3HU

11.17

11.18

[IpuBoauTh mpUMeEpHl BKJIaAa POCCUICKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKHU, B OOBSICHEHHE IPOILIECCOB OKPYKAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHI

Hcnonb30BaTh TeOpeTUYECKHE 3HAHUA 110 (PU3UKE B MIOBCEIHEBHOM JKU3HU
Ui o0ecriedeHrs: OE30MacHOCTH TpU  OOpalleHnu ¢ mpubopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JJII COXPAHEHUS 370POBbsI U COOJIIO/IEHUS

HOPM 35KOJIOTHUYCCKOI'0 TOBEACHU B Oprxcanmeﬁ cpeae

11.19

PaGorars B rpynme C BBIIOJIHEHHWEM pAa3JIMYHBIX COLMAIBHBIX POJIEH,
IUITAHUPOBaTh PabOTy TPYMIIbI, PALIMOHATIBHO PACHPEAEATh 00S3aHHOCTH U
IJIAHUPOBATh [JEATEIBHOCTh B HECTAHIAPTHBIX CHUTyalUsAX, aJECKBaTHO
OLICHMBATh BKJIAJ KaXJIOr0 W3 YYACTHUKOB TPYIIBl B pPEIICHHE

paccmaTpuBaeMoil mpoOIeMbI



ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon
pa3ziena

2.1

Koxa npoBepsiemoro

JEMEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

OU3NKA 1 METOJAbI HAYYHOI'O I[IO3HAHW A

1.1

1.2

2.11

212

®duszuka — Hayka o npupojae. Hayunelie MeTonbl
MIO3HAHUS OKPY>KaIOILEro Mupa. Ponb
SKCIIEPUMEHTa U TEOPUU B IMpollecce MO3HAHUS

IPUPOJIBL. DKCIIEPUMEHT B (PU3UKE

MonenupoBanue  (QU3NYECKUX  SIBICHUW U
nporeccoB. Hayunsle rumores3sl. Pusndeckue
3aKOHBI W TEOpHM. ['paHMIIBI NPUMEHUMOCTU
¢u3nyeckux 3akoHOB. IIpuHIMI COOTBETCTBUS.
Pome m wmecto ¢usuku B (opMUpOBaHHU
COBPEMEHHOM HayyHOW KapTHHbI MHpa, B

IIPAKTUYECKON AESITEIbHOCTH JIIOIeH
MEXAHUKA
KMHEMATHKA

Mexanudeckoe aBuxkeHue. OTHOCUTEIBHOCTH
MexaHu4yeckoro aBmxkeHusa. Cucrema oTcyéra.
Tpaekropust

[Tepemerienue, CKOpOCTh (CpedHsisi CKOPOCTh,
MTHOBEHHas CKOPOCTH) u YCKOpEHHE
MaTepualbHOM TOYKHM, MX HPOEKIMH Ha OCHU
cucteMbl koopauHaT. ClloXKeHUE MepeMeleHU

U CIIOKEHUE CKOPOCTEMN

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE JIBUKCHUE. I'paduxu
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUs,
IIyTH ¥ NEPEMENICHUS MaTepUaIbHOM TOYKH OT

BpPEMCHU

2.14

CBoOoHOE nasieHne. Y CKOPEeHUe CBOOOHOTO




2.2

majgeHust

2.15

2.16

2.1.7

2.2.1

KpuBonunueiinoe  nemwxkeHue.  PaBHomepHOe
JIBUKCHHE MaTepUaIbHOU TOYKH 1o
OKpPYKHOCTH. YTIJOBas CKOpPOCTb, JIMHEHHas
CKOPOCTb. Ilepuon u 4acToTa.

LIeHTpOCTPEMUTENBLHOE YCKOPEHUE

TexHuueckue YCTPOMCTBA: CIIUJIOMETD,
JBIKCHUE CHAapsAJOB, LEMHBIE W PEMEHHBIC
neperadu

[TpakTuyeckue paboTel. Mi3MepeHre MrHOBEHHOU
ckopocTH. MccnenoBaHne COOTHOIIEHUS MEXIY
MyTAMH, PO ICHHBIMHU TEJI0M 3a
[IOCJIEZI0BATEIIbHBIE paBHbIE IIPOMEXKYTKH
BPEMEHH IIPU PABHOYCKOPEHHOM JBUKEHUU C
HA4YaJIbHOM CKOPOCTBIO, paBHOU Hymo. M3yueHne
JBWKEHHsI IIApUKa B  BA3SKOW  KUAKOCTH.
W3yueHnne  JOBWXKEHUS  Tela,  OpPOLIEHHOIO

TOPU30HTAIILHO
JMHAMUKA
IIpunuun otHocutensHOoCcTH ['anmunes. Ilepsbiit

3akoH Hprotona. HMHepuumaibHble CHCTEMBI

oTcuéra

2.2.2

Macca tena. Cuina. [IpuHnun cyneprno3uunuy cul

2.2.3

2.2.4

Bropoii 3akoH HproTOHa U1 MaTepUAIBHOU
TOYKHM B MHEepuuansHoi cucteme orcuéra (MCO).
Tperuii 3akoH HproOTOHA 1 MarepHalbHBIX

TOYCK

3aKkoH BCCMHUPHOI'O TATOTCHUA. Cuna TSKeCTH.

HepBaﬁ KOCMHUYCCKast CKOPOCTb. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe TtpeHue. Cuia TpeHUsS
CKOJIbKEHHUST M CHja  TPEHUS  TIOKOS.

Kosddunment tpenus. Cuna cOmMpOTHBICHUS



2.3

IIpr ABMXXCHUU TEJIA B X)KUAKOCTHU HUJIN I'a3€

2.2.7

2.2.8

2.2.9

ITocrynatenbHOE M BpallaTelnbHOE ABUKCHHE
abCOFOTHO TBEPIOTO Tela

MoOMEHT cuibl OTHOCHUTEIBHO OCH BpAIECHHUS.
[Inevo cuibl. VYcCiloBUS paBHOBECHS TBEPLOTO
tena B UCO

TexHuueckue YCTPOMCTBA: MOAUIUITHUKY,

JABMKCHUE NCKYCCTBCHHBIX CIITYTHHUKOB

2.2.10

[MpakTuyeckne paboOThL. M3ydeHue IBUKCHUS
Opycka 1O  HAakKJIOHHOW IUJIOCKOCTH  TOJ
JICHCTBUEM HECKONbKUX cwil. KccnemoBanue
3aBUCUMOCTH CWJI YHPYTOCTH, BO3HUKAIOIINX B
neopMHpyeMOil  TIPYy)KUHE W PE3HHOBOM
oOpa3ile, OT BeIWYMHBI WX Je(OpMAINH.
HccnenoBanure yciaoBUH paBHOBECHUs TBEPIOTO

TCJIa, UMCIOILICTO OCh BpalllCHUSA

3AKOHbBI COXPAHEHN A B MEXAHUKE

I/IMHYJIBC MaTepHaﬂLHOﬁ TOYKH, CHCTCMBbI

2.3.1 MaTepuaiabHbIX TouyeK. Mmmynbec cuiabsl U
M3MEHEHUE UMITyJIbCca TeJla
232 3akoH  coxpaHeHuss umnyiasca B HCO.
o PeaxTnBHOE ABMKEHIE
2.3.3 PaGoTa crbl
2.3.4 MOIIHOCTE CHIIBI
235 Kunernueckas sHepruss MarepUalbHOM TOYKH.
o Teopema 0 KHHETUUECKOW SHEPTUH
IloTennmanbHast JHEPTHUSL. IloTrennmanbHaAs
236 SHEpPrus ymnpyro nehopMHUpPOBAHHOW MPYKHUHBL.
o IToTennuansHas SHEPTUS Tena BOJIH3HU
MOBEPXHOCTU 3eMITH
[loreHuManbHble W HEMOTCHIHMANbHBIC CHIIEL.
237 CBsi3p  paboOThl  HEMOTCHIIMAIBHBIX CHJI C

W3MEHEHHEM MEXaHHUYeCKOM OHEPTUU CUCTCMBL

Ten. 3aKOH COXPaHEHHS] MEXaHUYECKON IHEPrUH




2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHuyeckue yCTpOWCTBA: JBUKEHHE paKeT,

BOJOMET, KOIIEp, IPYKUHHBIN [TUCTOJIET

[Ipaktuyeckne  paboTel.  M3ydeHue  cBsi3u
CKOPOCTEM Tel INpU  HEYNpPyroM yzaape.
HccnenoBanne  CBsi3Uu  pabOTBI  CHIBI €

H3MEHEHHEM MEXaHHISCKOM OHEpPIruu T€jia

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOJAMHAMUKA

3.1

OCHOBbBI MOJIEKYJISIPHO-KUHETUYECKOIM TEOPUU

3.11

OcHOBHBIE MOJIOXKEHUS MOJIEKYJISIPHO-
KMHETUYECKOW TeopuH. bpOyHOBCKOE JBUKEHUE.
Huddysus. XapakTtep JIBHDKCHHS u

BSaHMOHCﬁCTBHH YHaCTull B€IICCTBA

3.1.2

Mopenu cTpoeHHUs Ta30B, KUJIKOCTESH U TBEPBIX
TeJl 1 OOBSICHEHUE CBOWMCTB BEIIECTBA HA OCHOBE

3THUX MOJEJIEH

3.13

3.14

Macca  Monekyn.  KomnmuecTtBo — BemiecTsa.
[TocrossuHas ABoraapo
TemmoBoe paBHOBecue. Temmeparypa u €€

usmepenue. lllkana remneparyp Llenbcus

3.15

Mopenb naeanbHoro raza. OCHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KMHETUYECKOM TEOpUH

NACaJIbHOIO ra3a

3.16

3.1.7

AOcomoTHas TeMIeparypa Kak Mepa cpeaHen
KMHETUYECKOW DSHEpPruu TEIUIOBOTO JBM)KEHUS

yactul rasa. [lIkama temneparyp KenbBuna

Vpauenue Kianeitpona — MenpeneeBa. 3akoH

JlanbTOoHa

3.18

I'a30BBIC 3aKOHBHI. I/I30HpOI_ICCCBI B HACAJIbHOM
ra3¢ C IIOCTOAHHBIM KOJIHMYCCTBOM BCUICCTBA:

U30TepMa, U30X0pa, n3odapa

3.1.9

TexHuueckue yCTpOMHCTBA: TEPMOMETD,

OapomeTp




3.2

3.1.10

321

3.2.2

[Ipaktuueckue paboTel. UM3mepeHme Macchl
BO3JlyXa B KJIACCHOM KoMHare. HccienoBanue
3aBUCUMOCTH MEXJy IapaMeTpaMu COCTOSHUS

Pa3peKEHHOTO ra3a

OCHOBbI TEPMOJIMHAMUKN

TepmonnHamuueckas cucrema. BHyTpeHH:A
DHEPrusi TEPMOAUHAMMYECKOM  CUCTEMBI U

CIIOCO0OBI €€ U3MEHEHUS

KomuyectBo Temnorel U paborta. BHyTpenHss

SHEPIYs OAHOATOMHOI'O HACAJIBHOI'O Ira3a

3.23

3.2.4

3.25

3.2.6

3.2.7

3.2.8

Buael  Temonepenayu:  TEMJIONPOBOAHOCT,
KOHBEKIMA, H3JIydyeHue. TeroéMKOCTh Tena.
ViaenpHas TeEIUIOEMKOCTh BemlecTBa. Pacdér

KOJIMYCCTBA TCIJIOTHI IIPH TCILIONCPCaA4C

IlepBblii 3akOH TepMoauMHAMUKHU. |IpumeHenue
IIEPBOTO 3aKOHA TEPMOJIUHAMUKHI K
usomnponeccaMm. ['padudeckas uHTEepHpeTanus

paboThI Ta3a

TeroBele  mamuHbl.  [IpUHOUMIBL  1€HCTBUA
TerioBbIX MamuH. [IpeobpazoBanusi sHEpruu B
TeroBeIX MamuHax. Kosddumuent mnomesnoro
nevictBust (mamee — KIIJI) TerumoBoit MamiuHBIL.
[uxn Kapno u ero KIIJ]

Bropoii 3akon Tepmoaunamuku. Heobpatumoctsb
MPOLECCOB B MpUpoJe. TeroBple IBUIATEIIH.

Dxonorudeckue npoOaeMbl TETNIO3IHEPTETUKH
TexHuueckue YCTpOMCTBA: JIBUTaTellb
BHYTPEHHEI0 CropaHusi, ObITOBOM XOJIOIUIbHUK,
KOHUIIOHED

[IpakTueckue pabotel. M3mepenue ynenbHOU

TETUIOEMKOCTH

3.3

AT'PET'ATHBIE COCTOAHNW A BEILIECBA. ®A30BBIE ITEPEXO/1bI

331

[TapoobpazoBanue u koHaeHcauus. Mcnapenue u

KUIICHHUE. YelbHas TeIioTa napoo6pa3013aHI/I$L




3aBUCMMOCTh ~ TEMIEpaTypbl  KUIEHUS  OT

JaBJICHUA

AOcomoTHAsE H  OTHOCHUTENIbHAS  BIIAXKHOCTh

332 BO3Ayxa. HachlleHHbIi nap
Teépnoe Tteno. Kpucrammmueckue u amopgHsie
3.3.3 Tena. AHM30TPONHS  CBOWCTB  KPHCTAJIOB.
Kunxue kpucramisl. CoBpeMEHHbIE MaTepUaJIb
334 [InaBnenne u  Kpuctausauus. Y jaenbHas
o TeruioTa miaBneHus. Cyonumanust
3.35 YpaBHeHUE TEIUIOBOro Oajanca
TexHudyeckne  yCTpOMCTBA:  THTPOMETp U
. HCUXPOMETP, KaJIOpUMETD, TEXHOJIOTUH
- MIOJIyYE€HHUSI COBPEMEHHBIX MaTepHajioB, B TOM
YuciIe HAaHOMAaTepUalloB, U HAHOTEXHOJIOI U
[TpakTuyeckue pa®oThl. M3mMepeHue BIIAXKHOCTU
3.3.7
BO3/yXa
4 SJIEKTPOAMHAMUKA
SJIEKTPOCTATUKA
411 Onextpu3anysi Ten. OJIEKTpUYecKuil 3apsan. [lsa
o BU/1a DJIEKTPUUYECKUX 3apsi/IOB
4.1.2 IIpoBOIHMKY, TUBIIEKTPUKH U MOJIYIIPOBOAHUKH
4.1.3 3aK0oH COXpaHEHUs IEKTPUIECKOTO 3apsiaa
41.4 B3aumopeiictue 3aps10B. 3akoH Kynona
DJEKTPUUYECKOE oJe. HanpsoxkénHocTs
4.1.5 aneKkTpudeckoro nous. [[puHImI cynepno3uuum.
4.1 JIuHMN HANPSHKEHHOCTH JIEKTPUYECKOTO OIS
416 PabGota cuma  3IEKTPOCTaTHUECKOTO  TOJIS.
o ITorennuain. PasHocTh IOTEHIINAIOB
[IpoBOAHMKH M JUAJIEKTPUKHA B TMOCTOSIHHOM
4.1.7 AIIEKTPUYECKOM oJe. Jusnexkrpudeckas
MIPOHUIIAEMOCTh
DNEKTPOEMKOCT. Konpnencarop.
4.1.8 ONEKTPOEMKOCTh  IUIOCKOTO  KOHJIEHCATOpA.

DHeprus 3apsyKEHHOT0 KOHJeHCcaTopa




4.1.9

4.1.10

TexHuueckue YCTpOMCTBA: AJIEKTPOCKOTI,
ANIEKTPOMETP,  DJIEKTPOCTAaTHYECKas  3alluTa,
3a3eMJIEHHE DJIEKTPONPHOOPOB, KOHJAEHCATOp,
KCEPOKC, CTPYHUHBIN IIPUHTED

IIpakTrueckue paboTHL. N3mepenue

SHCKTpOéMKOCTI/I KOoHACHCaTopa

4.2

IIOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

421

4.2.2

4.2.3

4.2.4

CPEJAX
Ycaopus CYILIECTBOBAHUSA MMOCTOSIHHOTO
aNeKTpuueckoro Toka. Mcrounmku Ttoka. Cuna
TOKa. IIOCTOSTHHBIN TOK
Hampsioxenue. 3akon Oma 1i1s ydactka 1enu
DJIEKTPUUECKOE  COMPOTUBIICHUE.  YCIBbHOE
COIIPOTHUBJICHHUE BEILIECTBA
[TocnenoBarenpbHOE, MapaIEIbHOE, CMEIIAHHOE

COCAUMHCHUC ITPOBOJHUKOB

4.2.5

4.2.6

4.2.7

Pabora snextpuueckoro toka. 3akoH Jlxoyns —
Jlenna

MOIHOCTh 3JIEKTPUYECKOrO TOKA
Onektpoasmxkymas cwia (manee — JIAC) wu
BHYTpPEHHEE CONPOTHUBICHUE HCTOYHUKA TOKA.
3akoH Oma s monHOM  (3aMKHYTOM)

BHGKTqueCKOﬁ OCIIN. KOpOTKOG 3aMbIKaHHUEC

4.2.8

4.2.9

4.2.10

4211

DneKkTpoHHas MIPOBOJIUMOCTh TBEPBIX
METAaJIJIOB. 3aBUCUMOCTH COTIPOTHUBIICHUS
METaJJIOB oT TEeMIIepaTyphl.
CBepXIpoBOIUMOCTD

OnekTpuyeckuii TOK B BakyyMme. CBoiicTBa
AIIEKTPOHHBIX MTyYKOB

[TonympoBoauku. CoOCTBEHHAss W TIPUMECHAs
MIPOBOJIUMOCThH MOJIYIPOBOJHUKOB. CBOMCTBa -
n nepexoxa. [ToaynpoBoHUKOBEIE TPUOOPHI
DIIeKTpUIECKUI TOK B IIEKTPOJUTAX.

9J'ICKTpOJ'II/ITI/I‘{CCI(a$I JUucconuanus. 9HeKTpOJ'II/I3



11 KJIIACC

Kon
pa3jiena

4.2.12

DJIeKTpUUYECKU TOK B razax. CaMOCTOSATEIbHBIN
Y HECAMOCTOSITEIIbHBIN pa3psl. Pa3inuHbie TUIIBI

CaMOCTOATECIIBHOI'O paspsaa. Momnnaus. I1na3zma

4.2.13

TexHuueckue YCTpOMCTBA: aMIiepMeTp,
BOJIBTMETP,  peocTar,  MCTOYHUKU  TOKa,
AIIEKTpOHArpeBaTebHbIe puOopHI,
AJIEKTPOOCBETUTENIbHBIE TPUOOPBI, TEPMOMETP
COIMPOTHUBIICHUS, BaKYyMHBIN MO, TEPMUCTOPHI
U (POTOPE3UCTOPHI, MOIYIPOBOJTHUKOBBIN IO,

rajbBaHHUKa

4.2.14

Koanposepsiemoro
JJIeMEeHTa

[TpakTueckue paboThl. M3ydueHne cMENIaHHOTO
COEJIMHEHUS PE3UCTOPOB.
N3mepenne DJIC ucTtouHMka TOKa M €ro
BHYTPEHHETO conpoTuBicHus. Habmomenue

QJICKTPOJIM3a

IIpoBepsiemble 31eMeHThI COACPKAHNUS

4

SJIEKTPOAMHAMUKA

4.3

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S UHAYKIWA

43.1

4.3.2

IlocTrostHEble MarHuTbl. BzaumonencTBue

IIOCTOSITHHBIX MarHuToOB

MarnutHoe  mone. BekTtop  MarHuTHOM
uHaykuuu. Ipuanun cynepniosuuuu. Jluauum
MarHuTHon wmHAykuuu. KaprtuHa nmHuN
MarHuTHOM MHAYKIMM TIOJS  TOCTOSHHBIX

MarHuToB

4.3.3

MarauTHOE 10OJ€ MNPOBOJHHMKA C TOKOM.
Kaptuna nuHMI 10N JUIMHHOTO MPSIMOTO
MPOBOJHUKA M  3aMKHYTOI'O  KOJIBLIEBOT'O

IpOBOAHHMKA, KAaTymIKM C TOKOM. OnsIT




Opcrena. B3anmopeilcTBHe MPOBOJHUKOB C

TOKOM
4.3.4 Cuita Amriepa, €€ MOJyJIb ¥ HallpaBJICHHUE
4.3.5 Cuna Jlopenma, e€ MOay/nb W HampaBJICHHE.
JIBr>KeHMe 3apsKEHHOM YaCTHULIbI B
OJIHOPOJHOM MAarHUTHOM TmoJyie. Pabota cHiibl
Jlopenua
4.3.6 SIBIIeHME DNEKTPOMArHUTHOW UHAYKIUH
4.3.7 [ToTok BeKTOpa MAarHUTHOM MHIYKLIMU
OAC uHaykuuu. 3aKOH 3IJIEKTPOMArHUTHOU
438 unaykuun Oapanes
BuxpeBoe  anektpuueckoe mone. IAC
WHIAYKIMA B  TPOBOJHHMKE, JIBIDKYIIEMCS
439 MOCTYNaTeIbHO B OJHOPOJAHOM MAarHUTHOM
noJie
4.3.10 [IpaBuso Jlenia
WunyktuBHOCTh.  SIBIEHHME CAMOWHIYKIIMH.
43.11
O/1C camOUHIYKIIUT
43.12 DHeprus MarHUTHOTO TOJISl KaTYLIKU C TOKOM
4.3.13 DNEKTPOMArHUTHOE TT0JIe
TexHuueckue YCTpONCTBA: IIOCTOSIHHBIE
MAarHUTBHI, AJIEKTPOMArHUTBI, SJEKTPOIBUTATEND,
4314 YCKOPHUTEIH AJIEMEHTAPHBIX YacTuIl,
WHIYKIIMOHHAS M1eYb
[IpakTuueckue paboThL. N3yuenue
MarHMTHOTO TOJiI  KAaTyIIKK C  TOKOM.
4.3.15 HUccnenosanue JEUCTBUSA MTOCTOSIHHOT'O

MarHutra Ha paMmKy c TokoM. MccriemoBanue

SABJICHUA 3JICKTpOMAr HUTHOM HHAYKIIUHU

KOJIEBAHMA 1 BOJIHBI

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1
5.11

Konebarennnas CHCTEMA. CB0oOOIHEIE




kojebanusi.  ['apMoHWYeckue  KoJieOaHUS.
Ilepuon, wacrota, ammuutysa u  (dasa

KoJIeOaHuii

5.12

5.1.3

5.14

[IpyxuHHblidi  MasgTHUK. MareMaTuueckui

MasATHHUK

YpaBHeHHE  TapMOHUYECKUX  KOJICOAHWMIA.
Kunematnueckoe m TMHAMHUYECKOE OIMCAHUE

KOJIEOATEIILHOTO JIBUKECHUS

[IpeBpamienue sHepruM Mpu rapMOHUYECKHUX
kojeOanusax. CBsA3b aMIUTMTYIbl KoJieOaHUU
UCXOJIHOM  BENWYMHBI C  aMIUIUTYyAaMHu

Kosie0aHul e€ CKOPOCTU M YCKOPEHUS

5.15

5.16

Konebarennpublit KOHTYD. CBo0OoaHbIE
3JICKTPOMAarHUTHBIC KOJeOaHUs B HJI€aIbHOM
KOJICOATEIIbHOM KOHTYpEe. AHAJIOTHS MEXTY
MEXaHMYECKUMH W DJIGKTPOMAarHUTHBIMU

konebanusmu. ®opmyna Tomcona

3akoH COXPAaHCHUA OHEPruvu B HACAIBHOM

K0JIEOATEILHOM KOHTYPC

5.1.7

5.18

BbiHyXJ1eHHBIE MEXaHHWYecKHe KoJeOaHusl.
Pes3onanc. Pesonancnas KpuBasl.
BoeinyxneHnsie AJIEKTPOMAarHUTHBIE

KoJIeOanus.

[IepemenHsbIi TOK. CuHycouanbHbIi

HepeMeHHHﬁ TOK.

5.1.9

MOoOMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYAHOE
U JCHCTByIOIEE 3HAYEHUE CHJIBI TOKa U

HaITPSAKCHU A

5.1.10

5.1.11

Tpancdopmarop. IIpousBojacTso, mepenava u
norpeOieHne JNEKTPUYECKON SHEPTHH.
OKOJIOTUYECKME PUCKH MpU IPOU3BOJCTBE
JIEKTPUIECKON DHEPIUU. Kynerypa
HCIIOIb30BAHUS 3JIEKTPOIHEPIUU B

MOBCETHEBHOMN KU3HU

Texnuueckue  ycTpoiicTBa:  ceiicMorpad,



5.1.12

SHCKT];)I/I‘IGCKI/Iﬁ 3BOHOK, JIMHUN

QJICKTpoIepcaavd

[IpakTrueckue paboTHL. HccnenoBanue
3aBUCMMOCTH TIEPHOJIa MaJbIX KOJIeOaHUMA
pr321 Ha HUTHU OT IJIMHBI HUTHU U MACCHhI rpy3a.
HccrnenoBanue nepeMeHHOIo TOKa B LIEH M3
MOCJIEOBATEIBHO COCIMHEHHBIX

KOHACHCATOpa, KaTyYHIKHW U pE3UCTOPa

5.2

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

Mexanunueckue BOJIHBI, yCIOBHUS
pacnpocTpaHeHUsl. [lepuon. Ckopoctb
>21 pacrpocTpaHeHUs u JUIMHA BOJIHBI.
[lonepeunsle ¥ MPOIOJIbHBIE BOJIHBI
Wutepdepenus u audpakius MeXaHUUYECKUX
5.2.2
BOJIH
3Byk. CkopocThb 3Byka. I'poMKocTh 3BYyKa.
523 Bricora Tona. TemOp 3ByKa
ONEeKTPOMarHuTHbHIE BOJIHBI. Ycnosus
W3JIy4eHus 3JIEKTPOMAarHUTHBIX BOJIH.
>24 B3aumnuas opuenranus BektopoB E, B u v B
AJIEKTPOMAarHUTHOM BOJIHE B BaKyyMe
CsaoiicTBa AIIEKTPOMAarHUTHBIX BOJIH:
OTpa)kKeHHE, INPEIOMIICHUE,  TOJSIPU3ALNS,
525 mudpakuus,  uHTepdepeHuus.  CKOpOCTb
AJEKTPOMAarHUTHBIX BOJIH
[lkana IJIEKTPOMAarHUTHBIX BOJIH.
5.2.6 [IpuMeHeHrne SJIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY
[IpyHIMOBI  PaguoOCBSI3U M TEIEBUACHMUSL.
5.2.7 Pagnomokamnus. DJIEKTPOMarHuTHOE
3arpsiI3HEHUE OKPYKAIOLIEN Cpebl
TexHu4yeckue  yCTpPOWCTBA:  MY3BIKAJIBHBIC
£ g MHCTPYMEHTBI, YJIBTPa3ByKOBasi IMAarHOCTHKA

B TEXHUKE Hu MEIUITUHE, panap,

paI[I/IOHpI/IéMHI/IK, TCJICBU30D, AHTCHHA,



tenedon, CBU-neun

5.3

OIITUKA

53.1

5.3.2

[IpssMonuHeiiHOEe pacnpocTpaHEeHUE CBETa B

OAHOPOAHOM cpene. JIyu cBeTa

OTpan(eHHe cBeTa. 3aKOHBI OTpaXCHUs CBETA.

5.3.3

I[Moctpoenne n300paykKeHHHt B TTIOCKOM 3epKalie

IIpenomenne cBeta. 3aKOHBI IIPEIOMIICHUS CBETA.

AOCONIOTHEIN IMOKa3aTelIb IIPECIOMIICHUSA

534

5.35

[Monnoe BHyTpenHee otpaxkenue. [IpemenbHbI
YTOJI TIOJTHOTO BHYTPEHHETO OTPasKEHUS
Hucnepcusi cBera. CioXHBIH cocTaB 0OeIoro

cBera. LIBer

5.3.6

CoOuparomue ¥ paccevBaIOIIUE  JIMH3BI.
Tonkass smH3a. DOKyCcHOE pacCTOSIHUE W
ONTHYECKas Cuia TOHKOM JiuH3bI. [locTpoeHue
M300pakeHUi B coOmparomumx "
paccenBaromux JimH3aXx. Dopmyna TOHKOI

JIMH3EI. Y BeIMUEHHE, TaBaeMOe THH30HU

5.3.7

[Ipenensl NPUMEHUMOCTH TI€OMETPUYECKOU

OIITUKHU

5.3.8

5.3.9

WNurepdepenuus CBeTa. KorepenThsie
HCTOYHUKHU. Ycnosus HaOII0ACHUS
MaKCHMYyMOB U MUHUMYMOB B
UHTep(EpEeHIIMOHHOH  KapTHMHE OT  JABYX
cUH(a3HbIX KOT€PEHTHBIX HCTOYHHUKOB

Hudpakuus ceera. Judpakimonnas pemeTka.
VYcnoBue HaOIIOAEHUS TIaBHBIX MaKCHMYMOB
MpHU MaJeHUH MOHOXPOMATHYECKOT0 CBETa Ha

TU(PPAKIUOHHYIO PEIIETKY

5.3.10

Honﬁpmaum{ CBCTa

5.3.11

TexHnueckue  yCTpoiCTBa:  OYKH, JIyIa,
¢doToanmapar,  MNPOEKIUOHHBIN  ammapar,

MHKPOCKOII, TCJICCKOII, BOJIOKOHHAs OIITHKA,



7.1

T paKMOHHAs PEeIETKA, MOISPOU

5.3.12

[IpakTrueckue paboTHI. Nsmepenne
nokasarenss npenomienus. MccnenoBaHue
CBOICTB n300pakeHu B JIMH3aX.

HaGmroienue aucrnepcuu cBera

BJIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

6.2

6.3

6.4

7.11

7.12

I'panunpl  OPUMEHUMOCTH  KJIACCHMYECKOU
MEXaHUKH. [Toctynatel TEOPUHU
OTHOCHUTEIIBHOCTH: WHBAapUAaHTHOCTb MOIYJIS
CKOPOCTH CB€Ta B  BaKyyMe, IIPUHLUI

OTHOCHUTEJIBHOCTH DHHIITEHHA
OTHOCHUTENLHOCTD OJIHOBPEMEHHOCTH.
3ame/JIeHe BpEMEHU U COKpAIlCHUE JUTMHBI
DHEprusi ¥ UMITYJIbC CBOOOIHOM YaCTHUIIbI
CBsi3b Macchl C DHEpPrued M HMMITYJIBCOM

CBOOOJIHOH  YacTUIIBl.  DHEpPrusi  IOKOS

CBOOOIHON YaCTULIBI

KBAHTOBAA ®U3MKA
3JIEMEHThI KBAHTOBOM OITTUKU

®otonbl. Popmyna [lnanka cBs3u sHEpruu
(oTOHA C ero 4acTOTOW. DHEPrHs U UMITYIIBC
¢dbortona

OtkpbiTHe U wuccinenoBaHue (oTorddexrTa.

OmBITHI AT. Croerosa. 3aKOHBI

dotorddexra

7.1.3

7.14
7.15

7.1.6

VYpaBHenue OiHmTelHa a1 (QoTodddekra.

«Kpacnas rpanuna» gpotodaddexra
Hasnenne ceera. OnwiTel [1.H. JIeOGenena
XuMHnyeckoe IeHCTBHE CBETA

Texnuueckue  ycrpoicTBa:  (HOTOIIEMEHT,

(I)OTOI[&T‘II/IK, COJIHCYHasA 6aTape;1, CBETOOHNO

7.2

7.2.1

CTPOEHUE ATOMA

Mopgens aroma Tomcona. Onbiter Pesepdopa

10 UCCJICAOBAHUTIO CTPOCHUA aTOMA.



[lnanerapHas MoJienb aToMa

71.2.2

7.2.3

7.2.4

[Toctrynatel bopa. M3nyueHne u moOTJIONIEHUE
(OTOHOB TpU TIepexojae aromMa C OJHOTO
YPOBHSI SHEPIrUM Ha Jpyroil. Buasl cekTpos.
CrexTp ypoBHE# 3HEpruu aTomMa BoJI0pojia
BosiHoBBIE cBoOMcTBa uactul. BosHbl 1€
bpoiins. KopnyckyasipHO-BOJIHOBOH Tyaau3M.
Judpakius 37eKTPOHOB Ha KPUCTAJIAX
CrioHTaHHOE€ U BBIHY)XJIEHHOE W3JIy4YCHHUE.

YcTpoicTBO U PUHLIKIT Pa0OTHI Jiazepa

7.2.5

7.2.6

TexHuueckue yCTPOHCTBA:  CHEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOM), Jia3ep, KBAHTOBBIN

KOMIIBIOTCP

[IpakTnueckue paboTHL. Habmonenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

7.3.2

7.3.3

7.3.4

Meroasl  HAONIOACHUS W PETHCTPALHMH

OJICMCHTAPHBIX YaCTUI]

OTkphITHE PpalOaKTUBHOCTH. OnbIThI
Pesepdopra mo  omnpenmeneHuro  cocraBa
pannoakTUBHOrO U3nydeHus. CBoicTBa anbda-,
Oera-, raMMa-u3Iy4eHHs. Bnusiaue

PaaANOaKTUBHOCTHU HA JKUBBIC OPraHU3MBbI

OTtkppiTHE TIpOTOHA M HeWTpoHa. HykinoHHas
mozens saapa ['eiizen6epra — MiBanenko. 3apsin
sapa. MaccoBoe uncio sapa. M3otomnst

Anbda-pacnan. ONEeKTPOHHBIN u
TTO3UTPOHHBIN Oera-pacras. lNamma-

HU3JTy4YCHHUC. 3akoH PAaAOAKTUBHOI'O pacliaaa

7.3.5

7.3.6

7.3.7

OHeprus CcBsA3U HYKIOHOB B sjpe. SnepHble

cuibl. Jledekt Macchl siapa
SAnepusle peakuuu. JleneHne U CUHTE3 sAep

SAnepuslii peaktop. TepMosaepHbINl CHHTES.

[IpobnemMbl ¥ MEPCHEKTUBBI  SIIEPHOM



7.3.8

7.3.9

JHEPreTUKU. OKOJIOTHYECKHE ACIICKTBI
SIIEPHOM SHEPreTUKH

OnemMeHTapHbIe YaCTHULBI. OTtkpsiTHE
HO3UTPOHA. DyHaaMeHTaIbHbIC
B3aUMOJCICTBUSA

TexHudeckue ycTpoMCTBaA: TO3UMETP, Kamepa

Bunbcona, sinepHblil peaktop, aToMHas 6oM0Oa

7.3.10

8.1

[IpakTuueckue padotsl. McciaenoBanue TpekoB

gacTull (1o TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

Bun 3B&pmnoro neba. Co3Be3nus, spKHe

3Bé3I[LI, IJ1aHCTBI, X BUAUMOC IBMXKCHUC

8.2

Comueunass cucrema. llmaHeTrsl  3€MHOU
rpynmsbl. [1aHeTbI-TUraHTbl U UX CIIyTHUKH,
KapJII/IKOBI)Ie IIJIAHCTHI. M&UII)IC TCJIa

COJIHEUYHOM CUCTEMEI

8.3

8.4

8.5

8.6

Comnnue, hotochepa u armocdepa. ConHeunas

aKTUBHOCTb
Wctounuk sHeprun CosHua u 3B€371

3BE3/1bI, X OCHOBHBIC XapaKTEPUCTUKU: Macca,
CBETUMOCTb,  Paauyc,  TEMIEeparypa,  HX
B3aMMOCBs3b.  JlmarpamMma  «CHEKTpaJIbHBIA
KJacC — CBETHMOCTHY. 3BE3ALI  TJIABHOM
MOCJIEAOBATEIbHOCTA. 3aBHCHMOCTh «Macca —
CBETUMOCTbBY JIS 3BE3]T TJ1aBHOM

TIOCITE/IOBATETEHOCTH
Buytpennee ctpoeHue 3BE3a. CoBpeMeHHBIC
IPEACTABICHUA O MPOUCXOXKIACHUN WU 3BOJJIIOIIUA

CoHria v 38€3/1. DTallbl )KU3HU 3BE30

8.7

Mineunsii  Ilyre  — Hama  Tlamakrtuka.
CnupanbHas CTPYKTypa lNamakTukw,
pacupeneneHre  3BE34, rasa U IbUIM.
[lonoxxenne u  gBwkenue ConHoa B

lanaktuke.  Ilnockas u  chepuyeckas



noJacucTeMbl I allakTUKH

8.8

8.9

Twunel ragakTuk. P AJIUOTI'aJIAKTUKU W KBa3aphbl.

UYEpHble ABIPEI B s1pax rajJakTHK

Bcenennas. Pacmmpenue Bcenennoil. 3akoH
Xab06ma. PaszOeranue ramaktuk. Bospact wu
panuyc Bcenennoit, Tteopus  boubiioro
B3pbIBa. Mojens «ropsiueri  BceneHHOI».

PennkroBoe uznyuenue

8.10

MacmtaGHas CTPYKTypa Bcenennoii.
Meraranaktuka. Hepeménubie 1mpoOIeMbl

aCTPOHOMHHU




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
e ®usuka. 10 knacc. Msikumes I'.4., byxosues b.b., Corckuii H.H.; nox penakuueit
[TapdentbeBoit H.A. Akimonepnoe obmectBo «M3narenscTBo «IIpocBemieHue»
e ®usuka. 11 knacc. Msikumes I'.4., byxosues b.b., Yapyrun B.M.; noxa penakuueit

[TapdentpeBoit H.A. Aknnoneproe odmectBo «M3narenscTBo «IIpocBemnienne»

METOAUYECKHUE MATEPHUAJIBI 1J151 YYUTEJIA
e M.A. IlerpoBa, WM.I KynukoBa Pabouas mnporpamma k muauun YMK T4
MskumeBa, M.A. IletpoBoii ®u3uka ba3oBeiii ypoBenb 10-11 xmaccer Mocksa
"Mpoda”
e Iaranmmna A.B. ®wusmka. 10 kmacc. Meromudeckoe mocobue K ydeOHHKaM

Masxkunesa I'.41.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

e https://m.edsoo.ru



https://m.edsoo.ru/
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