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HHOACHUTEJIBHAA 3AIIMCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHErO 00IIero ooOpazoBaHUs
pazpaboTaHa Ha OCHOBE IOJIOXKEHUH M TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOMU
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIIMU MPETNOoJaBaHUsl y4eOHOTO
npenmera «®Du3uka» B 0o0pa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoir  Denepanumu,
pean3yIoMX OCHOBHBIE 00pa30BaTeIbHbIe TPOrPAMMBI.

Cogepxanue mnporpaMmbl Mo (U3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
HaY4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATENLHOCTHOTO Noaxoaa. IIporpamMma o ¢pu3nke COOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3ynbTaTaM OOyuYeHHUs, a TaKXKe YYUTHIBAET HEOOXOIMMOCTb pealu3allli MEKIPEeIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC IIEJIM M3y4eHHs (U3UKU HA YPOBHE CPEIHEro 00Iero odpa3oBaHus, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (DU3MKU: JIMYHOCTHBIC, MeETalpeIMeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

. IUTAHUPYEMbIe Pe3yabTaThl OCBOCHMs Kypca (Qu3uMKu Ha 6a30BOM YpOBHE, B TOM
YKClie IPEIMETHBIE PE3YJIbTaThl IO rojlaM 00yUeHus;
. coJiepkanue yuyebHoro npeamera «Ou3ukay mo rogam 00ydeHus..

®du3nka Kak HayKa 0 HanOoJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKIIJ B CUCTEMY 3HaHHI 00 OKpYXKarolleM MUpE.
[konpHBIH Kypc (GU3UKM — CHCTEMOOOpA3YIOIIUN MJisi €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
OpUMeHeHHe (U3MYECKUX 3HAHUM ONpenenseT XapakTep M Ppa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe 3HEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHsS HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOMCTBaMU U JIpyrux. M3ydeHune Gpu3nKu BHOCUT OCHOBHOW BKJIaj B
(bopMUpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUpPOBaHUE YMEHUI
IPUMEHSATh HAyYHbII METO]I TO3HAHUS MPH BBITOJIHEHUN UMHU YU€OHBIX UCCIICIOBAHHM.

B ocHOBy Kypca ¢u3uku JUist ypoBHS CpeJHero o01ero oopa3oBaHus MOJOKEH Pl UACH,
KOTOpBIE MOKHO paccMaTpUBaTh KaK MPUHIMUIIBI €0 TOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SABJISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (DU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ Hell MaTepHal Kypca (PU3UKH 00beAMHEH BOKPYT
¢buznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OPMHUPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHEe T'yMaHUTapHOTO
noTeHIMana GU3NYecKoil HayKH, OCMBICIIEHUE CBSA3H Pa3BUTUS (PU3UKH C pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpOoOIeMamMH.

Hoes npuxnaonou nanpasnennocmu. Kypc pu3uku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUH U3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonozusayuu peasu3yercsi MOCPEICTBOM BBEIEHHUS JJIEMEHTOB COJEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKIeHHs MpoOIeM palliOHAIBLHOTO MPUPOIOIIOIB30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTAaMH Kypca (M3WKHM Ha ypOBHE CpeaHEro oOmero oOpa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUPOBAaHHE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUS
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIIOB B COBPEMEHHBIX
NPEJCTAaBICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHM, AJISi ONMUCAHHUS E€CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CucTteMHO-IeATEIBbHOCTHBINA MOIX0 B Kypce (U3MKH peau3yeTcs MPekIe BCEro 3a Cuér
OpraHHu3aly IKCIEPUMEHTAIbHON JesTeIbHOCTH o0yuatomuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKE OOBEAMHEHBI B OOMIMIA CIHMCOK
YUEHUYECKUX MPaKTHUYEeCKUX padoT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYIIECTBISETCS Y4YaCTHHKaMH 00pa30oBaTeIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUTAaHUPOBAaHMS U OCHAIICHUs KabuHeTa ¢pusuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
WCCJICIOBAHMS 3aBUCUMOCTEH (PU3MYECKHX BEJIMYMH W TOCTAHOBKY OIIBITOB IO TPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bornbiioe BHUMaHUE yAeNseTcs PEIICHUIO PAacuETHBIX W KadeCTBEHHBIX 3an1ad. [lpu sTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 33aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIIME MPUMEHSITh W3YYEHHBbIE 3aKOHBI M 3aKOHOMEpPHOCTH Kak M3 OJIHOTO pasjena
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesioB. [ KaueCTBEHHBIX 3a/1a4 MIPHUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHHWS (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpY’KaloIIeW XKu3HHU, TpeOyromue BbIOOpa (PU3MUECKOW MOAENW MJisi CUTyallud MPaKTHUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TpeboBanusmu PI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHn0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKHM Ha YPOBHE CpPETHETO
o0miero o0pa3oBaHUs JIOJDKEH M3y4daTbCs B YCIOBHSAX TPEIMETHOrO KaOWHeTa (pHU3MKH Wi B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B xabunete
(GU3UKU T0JKHO OBITh HEOOX0AMMOE JIab0PaTOPHOE 00OPYIOBAHUE JUISI BBITIOJHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYEHHUECKHMX TPAKTHYECKUX pPadOT © JIEMOHCTPAIMOHHOE
obopyoBaHue.

JleMoHCTpanMoHHOE 000pynoBaHHe (OPMHUPYETCS B COOTBETCTBUUM C IMPHUHLUIIOM
MUHHMAaJIbHON JOCTATOUYHOCTH M 00ECHEeUMBAET IMOCTAHOBKY MEPEUNCIEHHBIX B IPOrpaMMme 0
¢u3uKe KIFOYEBBIX JEMOHCTPAIlM JUISI WCCIIEAOBAaHUS HM3Y4aeMBIX SIBICHWH W IPOIECCOB,
OIMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE AJS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M OOecreyuBaeTcss B pacyére OAHOTO KOMIUIEKTAa Ha JIBYX
oOydaromuxcsi. Temarnyeckue KOMIUIEKTHI JIaOOpaTOPHOro OOOpYyIOBaHUS JOJKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU LIENISIMU U3Y4Y€HUs (PUUKU B 00I1IeM 00pa30BaHUU SBIISIIOTCSA:

J (dbopMHpOBaHHE MHTEpeca U CTPEMIJICHUSI OOYYaIOLIMXCS K HAYYHOMY HM3YUYECHHUIO
HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

J pa3sBUTHE IMPEJICTABICHUM O HAy4HOM MeETOJe MO3HaHUS U (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOIIUM SIBJICHHSIM;



J (dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa H3y4YeHHUS OCHOB
CTPOEHUS MaTepUU U PyHAAMEHTAIBHBIX 3aKOHOB (DU3UKH;

J (GopMHpoBaHHE YMEHUH OOBACHATH SIBJICHUS C MCIIOJIB30BAaHHEM (PU3MUECKUX
3HAHUI U HaY4HBIX JI0KA3aTeNIbCTB;

J (GopMHupoBaHUE MPEICTABICHUH O poiau GU3UMKU JUId  pa3BUTUSA  JIPYTUX
€CTECTBEHHbIX HaYK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHnne 3TUX Iesell o0ecreynBaeTcsl PEUICHHEM CIEAYIOMMX 337ad B IpoIecce
U3ydeHHs Kypca GU3MKU Ha YPOBHE CpeHEro o01iero o0pa3oBaHus:

J npuoOpeTeHne CUCTeMBbl 3HAaHUM 00 00muX (U3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHUAX, BKIIIOYAsE MEXaHUKY, MOJIEKYIISIPHYIO (DU3HKY, JIEKTPOANHAMUKY, KBAHTOBYIO
(GU3HKY B 3JIEMEHTHI aCTPO(U3UKH;

J (GopMHpoBaHHE YMEHMH NPUMEHSTH TEOPETUYECKHUE 3HAHMUA I OObACHEHMS
(bu3nyecKux SIBICHUM B NMPUPOJE W Ul NMPUHATHS NMPAKTUUYECKUX PEIICHUH B MOBCEJHEBHOMN
KHU3HH,

o OCBOCHME CIIOCOOOB PELIEHMs PA3IUYHBIX 3a/a4 C SIBHO 33JaHHON (U3UUECKOM
MOJIENIBIO, 3a/la4, IOJPa3yMEBAIOIINX CAMOCTOSTENIFHOE CO37aHne (DU3MYECKOH MOJIEINH,
aJICKBaTHOW YCJIOBUSAM 3a]1a4U;

. NOHMMaHUEe (PU3UIECKUX OCHOB W MPHHLMUIIOB ACHCTBHS TEXHUYECKUX YCTPOHCTB
U TEXHOJIOI'MYECKHX MPOLIECCOB, UX BIMSHUSA Ha OKPYKAIOLIYIO CPEAY;

o OBIIQJICHUE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAaHHWS W IPOBEICHUS
(Gu3MUecKuX SKCIEPUMEHTOB, aHajiu3a M MHTepHperanud HHGOpMalUU, ONpeAeTIeHUs
JIOCTOBEPHOCTH IOJYYEHHOTO Pe3ysbTara;

o CO3/laHME YCJIOBUH JUIi pa3BUTUS YMEHUH IPOEKTHO-UCCIIEA0BATEIbCKOM,
TBOPYECKOH J1ATETLHOCTH.

Ha wsyuenue ¢usuxu (0a30BBIi ypOBEHBb) Ha YpOBHE cpenHEero oomero oOpa3oBaHUS
orBoguTcs 136 yacos: B 10 kimacce — 68 yaco (2 yaca B Hezento), B 11 kiacce — 68 vacoB (2
yaca B HEJIEJII0).

[Tpennaraemslii B mporpamMme no (Gpusuke nepeyeHb Ja00paTOPHBIX U MPAKTUYECKUX paboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEh JElaeT BHIOOp MpOBEACHHUs JTa0OpaTOpHBIX paboT H
OTBITOB C YU4ETOM MHIUBUAYAIbHBIX 0COOEHHOCTEN 00yYaroOIUXCsl.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. ®u3uka 1 MeTObI HAYYHOT'0 MO3HAHUS

®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUSA OKpyXkarouero mupa. Pomib
IKCIEPUMEHTA M TEOPHH B IPOIIECCE MO3HAHMS TPUPOIbl. DKCIIEPUMEHT B (PU3UKE.

MogenupoBanue Gpu3nueckux sBIeHUN U nporeccoB. Hayunble runores3sl. Ousnueckue
3aKOHBI ¥ TeOpuH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Poip m Mmecto ¢u3uku B (OPMHPOBAHMU COBPEMEHHON HAay4yHOW KapTHUHBI MHpa, B
IIPAKTUYECKOU AEATEIbHOCTH JIIOJIECH.

Jlemoncmpayuu

Amnaiorossle ¥ HU(GPOBbIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienue, CKOpOCTh (CpeIHSsI CKOPOCTb, MTHOBEHHAss CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NEepeMEIleHU 1
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U MIEPEMEIICHUSI MaTePUATIbHOM TOYKH OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO MaieHuUs.

KpuBonuneliHoe naBmxeHue. J[[BUkeHHE MarepualbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM I10 MOZYJIO CKOPOCTBIO. YTIJIOBas CKOPOCTh, JIMHEHHas CKOpocThb. Ilepuon m
yacToTa oOpaieHus. LleHTpocTpeMuTenbHOe YCKOPEHHE.

TexHuuyeckue yCTpoWCTBA M MPAKTHUECKOE MPUMEHEHUE: CHUIOMETp, JBUKEHUE
CHaps/0B, LIETIHbIE U PEMEHHBIE NTepeIadH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, UIUTFOCTPAINS KHUHEMATUUECKUX XapaKTEPUCTUK JIBUXKEHUS.

[TpeoOpa3zoBanue ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

Hab6monenue nerkenus tesa, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO MaICHHUS.

HamnpaBnenue ckopocTy Npu ABUKEHUU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenune aBuxeHus Teiaa, OPOIMIeHHOTO TOPU30HTAIBHO.

N3yuenune aBuKeHUs Teja Mo OKPYKHOCTH

Tema 2. /lunamuxa

[Tpuaumn otHocutenbHOCTH ['anmuiies. 1lepBoiit 3akoH HeroTona. HEpLmanbHble CHCTEMBI
OoTCU€Ta.

Macca tema. Cuna. IlpuHnmn cynepnosunmu cwi. Bropoit 3akoH HerooTona miist
MartepuanbHoi Touku. Tperunii 3akoH HploTOHA 1151 MaTepHalIbHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMHuueckasi CKOPOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena.



Tpenune. Buapl Tpenust (mokosi, ckoyibxkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Kosgduuuent tpenns. Cuna conpoTuBIeHUS
IIPU JIBUKEHUM TENa B KUAKOCTU WM rase.
[TocTynaTenpHOE M BpalllaTelIbHOE ABMKEHHE a0COJIFOTHO TBEPOTO Tea.
MOMEHT cuibl OTHOCUTENBHO Ocu BpameHus. Ilmedo cunbl. YcnoBus paBHOBecus
TBEPAOTO TEIIA.
TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: IOAIIMITHUKY, JABUKCHUE
HCKYCCTBCHHBIX CITyTHHKOB.
Jlemoncmpayuu
SIBiieHne nHEpLMH.
CpaBHeHue Macc B3aMMOJEHCTBYIOIUX TE.
Bropoii 3akon HerotoHa.
N3mepenue cu.
CrnosxxeHue cuil.
3aBUCHUMOCTb CHJIbI YIPYTOCTH OT AeQOopMariii.
HesecomocTs. Bec Tena npu ycKOpEHHOM NOIBEME U MTAJCHUH.
CpaBHeHuE CUJI TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.
VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
HccnenoBanue 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UHOBOM
obpasrie, oT ux nedopmaruu.
Tema 3. 3aKoHbl COXpaAHEHUA 8 MEXAHUKE
Hmnynsc MatepualibHOM TOUKHU (Te€a), CUCTEMBl MaTepUaAIbHbIX TOYEK. IMITynbc CUIbl U
MU3MEHEHHNE UMITYJIbCa Teja. 3aKOH COXPAaHEHUS UMITYJIbca. PEakTHBHOE IBUJKEHUE.
Pabora criibl. MOIIHOCTE CHJIBI.
Kunernyeckass sHeprus maTepuanbHOW TOYKU. Teopema 00 M3MEHEHUH KHHETHYECKON
DHEPIHH.
[TorennuanbHas sHeprud. IloTeHuManbHas sHEPIrUs ypyro 1eGopMupOBaHHON NPYKUHBI.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.
[ToreHunanbHble M HEMOTEHIMANbHbIE CUibl. CBA3b pabOThl HEMOTEHIHUAIBHBIX CHI C
M3MEHEHHNEM MEXaHWYECKOW SHEPruu CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUH.
VYipyrue u Heynpyrue CTOJIKHOBEHHUS.
TexHu4eckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, IMPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu
3aKOH COXpaHEHMsI UMITYJIbCA.
PeakTnBHOE IBUKEHUE.
[lepexon moTeHNIMAIbHON YHEPTHH B KHHETUUYECKYIO M OOpaTHO.
Yuenuueckuii sxcnepumenm, nabopamopuule pabomoi
N3yuyeHue 3ak0Ha COXpPAHEHUS MEXaHUYECKOM YJHEPIUU

Paszgea 3. MoJsiekyJsipHasi pM3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OcCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KHHETHYECKON TEOPUH U MX OMBITHOE 0OOCHOBAHHE.
BpoynoBckoe nBmxkenue. Juddys3us. Xapaktep ABMKEHHS W B3aUMOJCUCTBUS YaCTHIL
BemecTBa. Mojenu CTpOEHHUsS Ta30B, >KHAKOCTEH W TBEPABIX Tel W OOBICHEHHE CBOWCTB



BEIIIECTBA HAa OCHOBE 3TUX Mojeneid. Macca u pasMmepbl moisiekyn. KonmuecTBo BermiecTsa.
[TocTostnHas ABorapo.

TeroBoe paBHoBecue. Temneparypa u e€ uzamepenue. lllkana remneparyp Lenbcus.

Mopenp uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOM TEOpuu
ujeanpHOro rasa. AOCONIOTHasg TemIepaTypa Kak Mepa CpeqHell KHHETHUYECKOH SHepruu
TEIUIOBOrO JBWKEHHMS 4actul ra3a. lllkama temneparyp KenbBuHa. ['a30oBbie 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanbrona. M3omporecchl B UcaIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ 'padudeckoe mpencTaBieHre U30MPOILIECCOB: H30TepMa,
n30Xxopa, nzobdapa.

TexHuueckue ycTporucTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapOMETP.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME IUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu  MOJEKYI
OPraHWYECKUX COECIMHEHUI.

OmnbiTe! 10 AU(PY3UH KUAKOCTEHN U Ta30B.

Monens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbita [lTepha.

OnbIThL, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBHUS.

Mogens, HIUTIOCTPUPYIOIAs IPUPOLY 1ABJICHUS ra3a Ha CTEHKU COCY/a.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATBHOTO ra3a, U30MpPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

OmneiTHas nmpoBepka 3akoHa boins-Mapuorra.

Tema 2. Ocnosvt mepmoouHamurku

TepmoanHamuueckas cucteMa. BHYTpEHHsS 3HEprus TEPMOJAMHAMMYECKOW CHCTEMBI U
crocoObl e€ n3meHeHus. KonndyecTBo TemioTsl U pabora. BHyTpeHHsS SHEprusi 0IHOATOMHOTO
uJeanbHOro ra3a. Bujpl Ternonepenayu: TEIONPOBOAHOCTb, KOHBEKIUS, U3JIydeHHE. Y IeIbHas
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIOTHI IIPH TEIUIONEpeaaye.

[TonssTue o0 anmabatHoM mporecce. IlepBblii 3axkoH TepMmoauHaMukH. [IpumeHneHue
NEePBOTo 3aKOHA TEPMOJMHAMUKHU K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpaTuMoCTh MPOLIECCOB B IPUPOJIE.

TenoBeie MamuHbl. [IpuHIMIBL AeficTBUS TenaoBbIX MaluH. [IpeoOpa3zoBaHus S3HEPTUH B
Ter1oBbIX MamnHax. Koagdunuent nonesnoro aeictsus terioBod Mamuubl. [ukin KapHo u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEeMbl TEIIO3HEPTEeTUKH.

TexHnueckue yCTpoicTBa M MPAKTUYECKOE IPUMEHEHHWE: JBUIATEIb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIMUIBHUK, KOHTUITUOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEH HSHEpPrUM Tejla MPU COBEPIIEHUH pPabOThI: BBUIET HPOOKH M3
OYyTBUIKM TOJl JEHCTBHEM CXKaTOro BO3/yXa, HarpeBaHue s>(upa B JATyHHOU TpyOke MmyTéM
TpeHusl (BUCOIEMOHCTPAIIHS).

H3MmeHeHne BHYTpeHHEH aHepruu (TemMrepaTypsl) Tella Ipy TeIuionepeaaye.

OnbIT o aguabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu napoBoit TypOHMHBI, IBUTaTeNsi BHYTPEHHETO CrOPAaHUsl, PEaKTUBHOTO IBUTaTEJIsl.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoont

[TapooOpa3oBanne wu KoHAcHcamus. Mcmapenue wu  kumeHue. AOCOTIOTHAS |
OTHOCHTEJIbHAS BJIAXKHOCTb BO3ayXa. HachleHHbIH nap. YaenpHas TeIioTa napooopa3oBaHuUs.
3aBHCHUMOCTb TEMIIEPATYphl KMUIIEHUS OT JaBJICHMS.



Teépnoe Teno. Kpucrammuyeckue u amopdHbIe Teaa. AHU30TPONHUS CBOMCTB KPUCTAIITIOB.
Kunkue kpucramisl. CoBpeMeHHble MaTepuaibl. [lnaBneHue u Kpucramumzauus. Y elbHas
teruioTa riaBieHus. Cyonumanms.

YpaBHEeHUE TEIIOBOTO OanaHca.

TexHuuyeckue ycTpoWCTBa W MPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP M IICHXPOMETD,
KJIOPUMETP, TEXHOJOTUU TOJYYCHHS COBPEMEHHBIX MaTepuajioB, B TOM  YHCIIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

Crioco0bl U3MepeHUs BIKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMoHCTpanusi KpUCTAIIOB.

Paznen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

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

B3aumoneiictBue 3apsimoB.  3akoH  Kymona. TodeuHwlil  3nexkTpuueckuid  3apsn.
OnekTtpuueckoe mnojae. Hampsx€HHoCTh 3nekTpudeckoro mnois. [lpuHuun cynepno3uuuu
3JIEKTPUYECKUX NoJIeH. JINHUY HanpsHKEHHOCTHU JIEKTPUUECKOTO MOJIS.

Pabora cun oanexktpocratuyeckoro mojis.  [loreHuman. Pa3HOCTP  MOTEHLMAIOB.
[TpOBOAHMKY U TUAIEKTPUKHU B 3IEKTPOCTATUUECKOM Mose. JIu3neKkTpruueckasi IpOHULAEMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DnIeKTpoEMKOCTh IUIOCKOIO KOHJAEHCATOpa. ODHEPrus
3apsyKEHHOI0 KOHJIEHCATOPA.

TexHuuyeckue ycTpoilcTBa M MNPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOIl, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE 3JIEKTPONpPHOOPOB, KOHAEHCATOpP, KONUPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Llemoncmpayuu

VYCeTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3apsKEHHBIX Tell.

ITpoBOAHMKH B 3JIEKTPOCTATUYECKOM HIOJIE.

DIIeKTpOCTAaTUYECKas 3alIHTa.

JIN3IIeKTPUKH B JIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTb  DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAAY  IUIACTHH,
paccTOsTHUA MEXY HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATopa.

Tema 2. llocmoannwiit 3nekmpuyeckuit mox. Toxu 6 paznuunsix cpeoax

DNEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MICTOYHUKH TOKa.
Cuna Ttoka. [TocTosSHHEBIN TOK.

Hanpspkenue. 3akon Oma Jy1st ydacTka Lenu.

DIIEKTpUUYECKOe CONPOTHUBIICHHE. VnensHoe COMPOTHUBIIEHUE BEILIECTBA.
[TocnenoBarenbHOE, MapaieibHOE, CMENIAHHOE COEAMHEHNE TPOBOTHUKOB.

PaboTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOMHOCT 3IEKTPUIECKOTO TOKA.



DJIEKTPOABMIKYIIASl CHJIA U BHYTPEHHEE COMPOTHUBJIEHNE UCTOYHMKA TOKa. 3akKoH OMa 1ist
MIOJTHOM (3aMKHYTOH) asieKTpruecKkoii renu. KopoTkoe 3aMbIKaHHeE.

DneKTpOHHask IPOBOAMMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS! METAJLIOB
oT Temneparypbl. CBEpXIIPOBOIUMOCTb.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBomuuku. CoOCTBeHHass M TNPHUMECHAs MPOBOAMUMOCTH IOJYIPOBOJIHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHHUKOBEIE TPHOOPHI.

OJIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIHUTOB. DJIEKTPOJIUTHYECKAsS
Jucconuanus. JIEKTPOIIN3.

DneKTpuuecKkuil ToK B ra3zax. CaMOCTOSITENbHBIM U HECAMOCTOATEIbHBINA pa3psaa. MoiHusL.
IIna3zma.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpBl, TEPMOMETP CONPOTUBIICHUS, BaKyyMHBIH MO, TEPMHCTOPHI M (POTOPE3UCTOPHI,
[OJIYTIPOBOIHUKOBBIN TMOJI, TajbBaHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HaNPSHKEHUSL.

3aBUCHUMOCTb CONPOTUBIIEHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUJIOLIAAU
IIONIEPEYHOI0 CEYEHUS U MaTepHraa.

CmenanHoe CoOeIMHEHUE TPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3ieKTpoABMKYLIeH cuiibl. KopoTkoe 3amMblkaHHE TajlibBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHMUS.

3aBUCHUMOCTb COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB 3JEKTPOJIUTOB.

HckpoBoi pa3psa v IPpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSIS MPOBOIUMOCTD TUO/1A.

Yuenuueckuiui sxkcnepumenm, nabopamopmule pabomoi

W3mepeHne  JIEKTPOABMIKYIEH CHJIBl HMCTOYHMKA TOKA M €r0  BHYTPEHHETO
COINPOTHBIICHUS.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce oCylIecTBISETCd C Y4ETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSi3e C KypcaMHd MaTeMaTHKH, OHWOJIOTWH, XUMHH,
reorpauu U TEXHOJIOTUH.

Meoicnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHME, HaydHbI (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHHe CHCTEMbl YpaBHEHUH, JMHeWHas (QyHKuusa, mnapabdorna,
runep6osa, ux rpaduKu U CBOWCTBA, TPUTOHOMETpUYECKUE (YHKIIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJECTBO, BEKTOPHl M HMX IPOEKLIHUU Ha OCHU
KOOpJIMHAT, CII0KEHUE BEKTOPOB.

buonoeus: mexannueckoe NBIKEHHE B KUBOW mpupoje, nuddysus, ocMoc, TermtooOMeH
’KUBBIX OPraHU3MOB (BU[bI TEIUIONEPEIadyH, TEIIOBOE PAaBHOBECHUE), AIEKTPUUECKUE SBJICHUS B
JKUBOM IPUPOJIE.



Xumus: TACKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOWMCTBA TBEPABIX TEJ, JKUAKOCTEW M Ta30B, JJIEKTPUUYECKHE
CBOMCTBa METAJUIOB, 3JIEKTPOJUTUYECKAs TUCCOLIMALNS, FaJbBaHUKA.

T'eoepagpus: BnaxHOCTh BO3yXa, BETPHI, OApOMETp, TEPMOMETP.

Texnonozus: ipeodpazoBaHUe IBMKCHUM C UCIIOJIh30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJIIUIHUKH, HCIOJb30BaHUE 3aKOHA COXPAHEHUS HMMIyJbca B TEXHUKE (pakera,
BOJOMET W JpYyrue), JBUTATENb BHYTPEHHETO CrOpaHWs, IapoBas TypOuHa, OBITOBOI
XOJIOJIWJIBHUK, KOHJAUIIMOHEDP, TEXHOJOTMH TMOJYYEHHSI COBPEMEHHBIX MaTE€pUaIoB, B TOM YHUCIIE
HAaHOMATEpUaJIOB, M  HAHOTEXHOJIOTMH,  JJICKTPOCTATHYECKas  3alluTa,  3a3eMJICHUE
AIIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIA TMPUHTEP, DJICKTPOHATPEBATEIbHBIC MPUOOPHI,
AIIEKTPOOCBETUTENBHBIC MPUOOPHI, TATbBAHUKA.

11 KUIIACC

Paznen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. InNeKmMpoOMAcHUMHAA UHOYKUUS

ITocrositHHbIE MarHuThHL. B3auMopelcTBHE NOCTOSHHBIX MAarHuTOB. MarHuTHoe IIOJIE.
Bekrop marauTHOM MHAYKIMU. [[pMHIMI Cyniepro3unuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHAyKuMU. KapTiuHa TuHUM MarHUTHON MHAYKLUHU TOJISl IOCTOSIHHBIX MArHUTOB.

MaruutHoe moje npoBOoAHMKA ¢ TOKOM. KapTuHa nMHMM MHIYKUOUU MarHUTHOTO IOJIS
JUIMHHOTO HIPSIMOIO IPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHMKA, KAaTYIIKH C TOKOM.
OmneiT OpcTena. BzaumozeiicTBre NpoBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HalpaBJICHHE.

Cuna Jlopenna, e€ Moxaynb W HampaBleHHE. J[BHXKEHHE 3apsyKECHHOM 4YacTHLBl B
OJTHOPOJTHOM MarHUTHOM nojie. Pabora cuibl Jlopenua.

SIBneHne DIEKTPOMArHWTHOM MHAYKIMHM. [IOTOK BEKTOpa MarHUTHOW HHIYKLHH.
DONEeKTPOABMKYIIAsl CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIuu Dapazes.

BuxpeBoe snekTpuueckoe mojie. OJIEKTPOABMIKYIAs CWJIA HMHIAYKIMM B IPOBOJHUKE,
JBUKYIIEMCS IIOCTYIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHAyKTUBHOCTG. SIBJI€HNE CAMOMHIYKIIMU. DJIEKTPOIBHIKYILAs CUJIa CAMOMHAYKLIUH.

OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHuueckue ycTpoiicTBa M MpPaKTUYECKOE IPUMEHEHHWE: IOCTOSHHbIE MAarHUTHI,
AIIEKTPOMArHUThI, JJIEKTPOJIBUraTelNb, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS M1€Yb.

Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM TOJIEM.

JIMHUY UHIYKIIMK MAarHUTHOTO TMOJIS.

B3aumoneiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuitbl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBieHue ANEKTPOMArHUTHOM UHIYKIIUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD 2JIEKTPOABMKYIIEH CHIIBI MHAYKIMH OT CKOPOCTH M3MEHEHUS MAarHUTHOIO
MOTOKA.



SIBneHue caMOMHAYKIIMH.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
HccnenoBanue siBJICHUS AIEKTPOMATHUTHON UHAYKITUU.

Pa3pean 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KO€OAHUS

KonebarenbHass cucrema. CBoOogHble MexaHWUYecKHe KojeOaHus. ['apMoHMuYeckue
koneOanus. Ilepuon, uacrora, ammautyga u  (asza kosnebanuil. IlpyXMHHBIT MasTHUK.
MareMaTnyecknuii MasTHUK. YpaBHCHHUE TapMOHHMYECKUX KoJjieOanui. [IpeBpamienune sHepruu
[IPY TApMOHUYECKHUX KOJICOaHUX.

Konebarenbubiii koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B HUACATHHOM
KOJe0aTeJIbHOM KOHType. AHAJOTUSl MEXKIYy MEXaHWYECKUMHU U DIEKTPOMAarHUTHBIMU
konebanusimMu. Gopmyna TomcoHa. 3akoH cOXpaHEHHsS SHEPTUU B UACATBHOM KOJeOaTeIIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxarolMX KojeOaHUAX. BbIHYX/I€HHbIE MEXaHUYECKUE KOJIeOaHus.
Pe3onanc. BeiHyXI€HHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHUSI.

[lepemenHbiii TOk. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancdopmarop. [IpomsBoacTBo, mepegada W NOTPEOIICHUE BIEKTPUYECKOW SHEPIHU.
OKOJIOTMYECKUE PHUCKH TIPU IPOU3BOACTBE 3JeKTpodHepruu. KynbTypa wucnosb3oBaHus
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHudyeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHME: DJIEKTPUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JINHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTenbHOM CUCTeMbI (IPYKHUHHBINA UM MaTeMaTHYeCKUN
MasITHHK).

HabGmronenue 3aryxaronmx KojgeOaHuid.

HccnenoBaHue CBONCTB BBIHYKICHHBIX KOJIeOaHUH.

Habmtoenue pesonanca.

CBOOOIHBIE EKTPOMArHUTHBIE KOJIeOaHusI.

OcmumnorpaMmsl — (3aBUCMMOCTH  CHJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) s
AIIEKTPOMATrHUTHBIX KOJICOAHUH.

Pe3onanc mpu mociaeaoBaTebHOM COEAMHEHUHN PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOH/JIEHCATOopa.

Monenb TMHUY 37IEKTpoIIepeiadH.

Yuenuueckuii sxcnepumenm, nabopamopuuvie pabomuol

N3mepenue yckopeHHst CBOOOIHOTO MaAEHUS C TOMOIIBIO HUTSIHOIO MassTHUKA.

Tema 2. Mexanuueckue u 31eKmpOMaAZHUMHbLE 60JIHbL

Mexanudeckre BOJIHBI, yclIoBUsA pacnpocTtpanenus. [lepuon. CkopocTs pacnipocTpaHeHus
U januHa BonHBL [lomepeunble W TpoAONbHBIE BONHBL MWHTepdepeHmus u audpakius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

ONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHSI M3ITy4eHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anMmuas
opueHTanus BekTopoB E, B, V B anekTpomarautHO# BojHe. CBOWMCTBAa AIEKTPOMATHUTHBIX
BOJIH: OTpa)xXeHHe, MpeloMIIeHHe, Moispu3anus, Aaudpaknus, wuHtepdepenius. CKOpoCTh
AIIEKTPOMAarHUTHBIX BOJIH.



[[Ixkana 37€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 37E€KTpOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

IIpuHIMIIBI pagnuoCBA3U U TeleBuaeHUs. Pagnonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAOLIEH CPEbl.

TexHuueckue ycTpoWCTBa U IPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHBIE HWHCTPYMEHTHI,
YIbTPa3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap, PaaUuONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Kounebmromnieecst Te0 Kak HCTOYHHK 3BYKA.

HabGntonenue otpaskeHust U MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHny v AMPpakiui MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HAHC.

HaGntonenue cBsI3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIMUTYAOW M YacTOTOM
KOJICOAHUH.

HccnenoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPa)XX€HUE, IPEIOMIICHUE,
nossipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsamomHEHOE pacIpOCTpaHEHHE CBETA B OJJHOPOJIHOM Cpeae.
JIyu cBera. ToUeUYHBIM UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUN B IIIOCKOM
3epKae.

[Ipenomnenue cBera. 3akOHBI MpeIOMJIEHHUS CBeTa. AOCOJIOTHBIM IOKa3aTesb
npenomieHus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbIl yron MOJHOTO BHYTPEHHETO
OTPa’KEHUS.

Hucnepcus ceeta. CioxkHbIl cocTaB O6enoro cera. L{ser.

ColOuparonue W pacceuBaroIiuMe JIUH3bL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTHYECKasl CHJia TOHKON NHH3BI. [locTpoeHrne n300paxeHuii B COOMPAIOIINX M PACCEUBAIOIINX
nuH3ax. PopMmysa TOHKOM JIMH3BL. Y BEJIMUYECHUE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

BonnoBas omnrtuka. Wurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOII0/IEHUs MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOI€PEHTHBIX UICTOUYHUKOB.

Hudpaxkmus ceera. [udpakumonnas pemérka. YciaoBue HaOMIOJEHHUS TUIaBHBIX
MaKCHUMYMOB TP MaJIeHUA MOHOXPOMATHYECKOTO CBETA Ha TUPPAKIIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuuyeckue ycTpoWCTBa W MpaKTUUYECKOE MPUMEHEHWE: OYKH, Iyma, (oToarmapar,
MPOCKIIMOHHBIA ~ amnmapar, MHKPOCKOI, TEJIECKOIN, BOJIOKOHHAs OMNTHUKA, AUGpaKIMOHHAS
pemETKa, TOJISTPOUSI.

Jlemoncmpayuu

[IpssMonnHEHOE PACIPOCTPAHEHHE, OTPAXKEHHWE M IpenoMiieHHe cBeTa. Onrudeckue
puOOopBI.

ITonHoe BHyTpeHHEE OTpaxkeHue. MoJieab CBETOBOAA.

HccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.

Mopenn MEKpOCKOIIA, TEIECKOIA.



HabGnronenue natepdepeHIinm creTa.

Habmonenue nugpakiuu cera.

HabGnronenue qucnepcuu certa.

[Tony4yeHue criekTpa ¢ TOMOIIBIO TIPU3MBL.

[Tony4yeHue criekTpa ¢ TOMOIIBI0 TU(DPAKIIHOHHON PEIIETKH.
Habmronenue nosisipu3anuu cBeTa.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol
H3mepenue mokasaTelis IpeioMIICHUS CTEKJIA.

Habnronenne uHTEp)EpeHIINN U TUCTIEPCUU CBETA.

Pa3nen 6. OcHOBBI crIeUAIBHON TEOPUH OTHOCUTEJIBLHOCTH

['panunbl NPUMEHUMOCTH KJIACCHUUYECKONM MeXaHWKH. [locTynarsl cnenuanibHOM Teopuun
OTHOCUTEIIBHOCTH: WHBAPUAHTHOCTH MOJYJSl CKOPOCTM CBE€Ta B BaKyyMe, MPUHIMI
OTHOCHUTEJIBHOCTH DHHIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpAIEHUE JAJIUHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKOM YaCTHULIBI.

CBs13b MacChl ¢ SHEPTUEN U UMITYILCOM PEISTUBUCTCKOMN YaCTULIBl. DHEPIHs OKOSI.

Paszpnen 7. KBanToBas pusnka

Tema 1. Dnemenmol KGAHMOBOU ONMUKU

®oronsl. ®opmyna [lnanka cBs3u sHEpruu GOTOHA C €r0 YACTOTOW. DHEPTUs U UMITYIIbC
doToHa.

Otkpeitie u wuccnenoBanue Qoroddpdexra. Onwiter A. I'. CroneroBa. 3aKOHBI
dororddekra. YpapHenue Diinmreitna mia porosddexra. «Kpacnas rpanuna» porosddexra.

JlaBnenue ceta. Onwitel [1. H. JIeOenena.

XHUMHUYECKOE JIEHCTBUE CBETA.

TexHu4ecKne yCTPOMCTBA M MPAKTHYECKOE MPUMEHEHHE: (POTOIIEMEHT, (POTOIATUHK,
coNHe4Has OaTapesi, CBETOIUO/I.

Llemoncmpayuu

®doTor(PeKT Ha yCTAaHOBKE C ITMHKOBOU TJIACTUHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO poTodPdeKTa.

Cseroguog.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmnbiTel Pesepdopna mo paccesHuro o -yactuil. I[lmanerapHas
monenb atoMa. [locrynater bopa. Usnydenue u mornomieHue (GOTOHOB MpU MEPEXOAE aTroma C
OJIHOTO YypOBHSA »HEpruM Ha Jpyroil. Buasl cnektpoB. CHeKTp YpOBHEHl SHEpruu aroma
BOJIOpOJA.

BosHoBbIE cBoiicTBa yacTull. BonHb! ae bpoitnsa. KopnyckynsipHO-BOTHOBOW JTyalu3M.

CHOHTaHHOE U BBIHYKJEHHOE U3TyYeHHE.

TexHUuecKkne YCTPONCTBA M MPAKTHYECKOE TMPUMEHEHHUE: CIEKTPAIbHBIA aHaIu3
(cTieKTpOCKOIT), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopnens omnbita Pesepdopra.

Ornpezenenne JIMHBI BOJIHBI Jlazepa.

HabGnronenne nuHENYaThIX CIIEKTPOB U3TyUEHUS.



Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HabGntonenue nuneiyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCIIEpPUMEHThI,  JOKa3bIBAIOIIME  CIIOKHOCTb  CTPOEHHUS  sijpa. OTtkpbiTHE
panuoaktuBHOCTH. OTBITH Pesepdopra mo onpeaeneHuio cocTaBa paauoakTUBHOTO H3ITy4eHHS.
CgoiictBa anb(da-, 6era-, raMmma-u3IydeHus. BiusHue painoakTUBHOCTH HA KHUBBIE OPTaHU3MBI.

OtkpeiTHe TIpoTOHAa W HedTpoHa. Hykmonnas mopens siapa ['eitzenOepra—lBaHeHKO.
3apsn sapa. MaccoBoe uucio sigpa. M30Tornsbl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBINA Oera-pacnaa. ['aMma-usinyueHue. 3akoH
paZoaKTUBHOIO pacmaja.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT macchl sapa.

Snepuble peakuuu. [lenenue u cUHTE3 SAEP.

SAnepupiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M NIEpCHEKTUBBI  SAIEPHOI
HHEPreTUKU. DKOJIOTUUYECKUE aCTIEKThI SAEPHON SHEPreTHUKH.

DneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

MeTo/1p1 HAOIIOIEHUS ¥ PETHCTPAIH SJIEMEHTAPHBIX YaCTHII.

®yHIaMeHTalbHbIE B3aUMOAeHCTBUSA. EquHCTBO (pru3nueckoi KapTUHbBI MUpA.

TexHuueckue ycTpolcTBa U IPAaKTHUECKOE MPUMEHEHHUE: J03UMETp, kamepa Buibcona,
SIIEPHBIN peakTop, aTOMHast bomoOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Pa3nen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH

Oranbl  pa3BuTUsA  acTpoHoOMuH. llpukilagHOo€ ¥ MHMpOBO33pPEHUECKOE 3HAYEHHUE
ACTPOHOMHH.

Bun 3Bé€3aHoro Heba. Co3Be3ausi, spKue 3BE3/1bl, INIAHETHI, UX BUJUMOE JBUKECHHUE.

Conneunas cucrema.

Connue. Conneunass axkTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBbIE XapaKTepUCTUKH. JluarpamMMa «CHEKTpalbHBIA KJIacC — CBETHUMOCTBY». 3BE3MbI
[JIaBHOM TOCJE0BaTeIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUISl 3BE3] TJIaBHOU
NOCJIe0BaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3N. CoOBpeMEHHBIE MPEACTABICHUS O
IIPOUCXOXKACHNN U 3Botonnu CoslHIA U 3BE311. DTalmbl XKU3HU 3BE3 L.

Mneunsiii [Tyts — Hamra ['anaktuka. [lonoxxenne u nemwxkenne Connna B ['amaktuke. Turbl
ranakTuk. Paguoranaktuky u kBazapbl. YEpHBIE ABIPHI B SAPax TANAKTHK.

Bcenennas. Pacmupenue Bcenennoil. 3akon Xa06ma. Pazberanue ramaktuk. Teopus
bonwmioro B3peiBa. PennkroBoe usnyyenue.

Macmrabnas ctpyktypa Beenennoii. MeraramakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

HabmioneHus: HeBOOPY>KEHHBIM TIJ1a30M C MCIOJIB30BaHHEM KOMIIBIOTEPHBIX MPUIOKEHUN
JUTSL OTIPEJIeNIEHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUs
CeBepHOro nojaymapus u sipKue 3BE3/IbI.

Habmonenus B Teneckon Jlynsl, maner, Mieunoro IlyTu.

O0o0maroniee NOBTOPEeHUE



Ponp ¢u3uku u acTpOHOMHM B SKOHOMHMYECKOW, TEXHOJOTHYECKOW, COIMAIbHOW |
THYECKON cdepax NeATETbHOCTH 4YelOoBEeKa, poilb M MecTo (U3MKM M aCTPOHOMHMHU B
COBPEMEHHOM HAayyHOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (HOPMHPOBAHUU
MpEeJICTaBICHUN 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPO/IE.

Me:xknpeameTHble CBSI3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 kilacce OCymIecTBISieTCS C y4ETOM
COJIEp)KaTENIbHBIX MEXIIPEIMETHBIX CBA3€H C KypcaMu MaTeMaTuKH, OWOJIOTMH, XHMHH,
reorpauu ¥ TEXHOJIOTUU.

Meosicnpeomemnuvle nonsimusi, CBA3aHHBIE C W3YYEHHMEM METOJOB HAyYHOIO IO3HAHUS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
9KCIIEPUMEHT, MOJICTIUPOBAHUE, MO/IEIb, H3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYEecKUue (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJECTBO, BEKTOPbl M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApPHBIX (DYHKIUH,
MPU3HAKU TI0J100MS TPEYTOIBHUKOB, OMPEIeIeHNe TUIONIAaIN TUIOCKUX GUTyp U 00bEMa Te.

buonocus: snekrpuyeckue SBICHUS B XKUBOM MpHUpOJE, KoleOaTenbHbIE IBIKEHUS B
JKUBOM NIpUpoJie, ONTUYECKUE SIBJICHUS B JKUBOM IpHUpOJE, NCHCTBUE pagualii Ha >KUBBIC
OpraHU3MBl.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJ, KpHUCTallIMyeckash CTPYKTypa TBEPIBIX Tell,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eocpaghusa: MarHuTHBIE MOJIIOCA 3€MJIU, 3aJIEKH MAarHUTHBIX PyZ, (pOoTOChEMKA 3eMHOI
MIOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSACEHUM.

Texnonoeus: MTUHUM dJIEKTpOIIepeiad, TeHEPaTOp MEPEMEHHOr0 TOKa, 3JEKTPOBUTATEb,
UHAYKIMOHHAs IeYb, pajap, paJuoNpUEMHUK, TeNeBU30p, aHTeHHa, Tenedon, CBY-neus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHast OaTapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero obiiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysbTaThl OCBOCHMs yueOHOro mpeamera «PuU3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3ULIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAIMid, IO3UTHBHBIX BHYTPEHHHX
yOeXJeHUHM, COOTBETCTBYIOILMX TPAJUILMOHHBIM I[IEHHOCTSAM DPOCCHHMCKOro  OOILEecCTBa,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IMPOLECCE pealu3allid OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIBHON JESITEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM MNO3MLMU  OOydarolerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IIEHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEpECax TIPa)KAaHCKOTO OOILIECTBa,
y4acTBOBaTh B CaMOYIPaBJIEHUU B 00pa3oBaTeIbHON OpraHU3aluy;

yYMEHHE B3aWMOJICHICTBOBATh C COIMAJIHHBIMH HMHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TFOTOBHOCTb K T'YMaHUTAapHOH U BOJIOHTEPCKOM J1€ATEbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMS:

c(OpMHPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, TATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKCHHSM POCCHHCKHX
yu€HBIX B 007aCTH (QU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHUS;

CIOCOOHOCTh OIICHWBATh CHTYAlMI0 M MPUHUMATh OCO3HAHHBIE PEUICHUs, OPUCHTUPYSICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B ICATEILHOCTH YUEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJ1a B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIFOYAst ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢du3nveckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

WHTEpEC K pAa3IUYHBIM cdepaM TpodecCHOHANBHON NEeITETPHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (HU3MKOM W TEXHHWKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOP Oymymiei
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIBTYphl, OCO3HAHHE TJI00AJLHOTO XapakTepa
HKOJIOTHYECKUX MPObIIeMm;



IJIAHUPOBAHUE M OCYIIECTBICHUE JCHCTBHI B OKPYXKAIOUIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOIO pa3BUTHUS YEJIOBEYECTBA;

pacHIMpEeHHe OMbITa JEATEIbHOCTH 9SKOJIOTMUECKOW HANpaBJICHHOCTH HA OCHOBE
UMEIOLINXCA 3HAHUN 10 (pusuke;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

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

OCO3HaHHE IIEHHOCTH HAYyYHOU NIeATENIbHOCTH, TOTOBHOCTh B IpOIecCe U3Y4YeHUs (PU3UKU
OCYLIECTBIISATh MPOEKTHYIO U UCCIEN0BATENBCKYIO AEATENbHOCTh MHIUBUAYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS
Ba3oBble Jioruyeckue eiicTBUS:

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

OTIPEACIIATh LENU AeSTeIbHOCTH, 33]aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHXKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMAaTPUBAEMbIX (PM3NYECKUX SBICHUSX;

pa3pabarbeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTUBBI B JESATEIBHOCTh, OLICHWBATh COOTBETCTBHUE PE3YJIbTATOB LEJSM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJIMHUPOBATh U BBIIONHATH PA0OTy B YCIOBUSAX PEAIbHOT0, BHUPTYAIHHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATHBHOE MBILUICHUE MIPU PEIICHUH KM3HEHHBIX MPOOJIEM.
basoBble ucciieqoBaTe/IbCKHe 1eHCTBUSA

BIIQ/IETh HAYyYHOW TEPMHHOJIOTHEW, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pu3mdeckoi
HAyKH;

BIIAJICTh HABBIKAMHU YYEOHO-HCCIIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PElIeHHs 3aa4
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYSHHIO HOBOTO 3HAHMS, €ro HHTEpPIpEeTaIlvu,
npeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3IMYHBIX Y4YEOHBIX CHUTYallUsIX, B TOM 4YHUCIE TMPHU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh MPUYMHHO-CIIEICTBEHHBIE CBSI3W M AKTyallM3UpOBATh 3aJady, BbIABUTATh
TUTIOTE3y €€ peIIeHUs,, HAaXOJUTh apryMEHTHI JUIsl JO0Ka3aTeIbCTBa CBOMX YTBEP)KICHHM,
3a/1aBaTh apaMeTPhbl U KPUTEPHUH PEIICHUS;

aQHAJIM3UPOBATh IMOJYYEHHbIE B XOJ€ pEUICHUs 3aJaud pe3yibTaThl, KPUTHYECKHU
OIIEHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSIX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3aJaud B OOpPa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHCJIC TIPU U3YICHUH (PU3HKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATh MIPUOOPETEHHBIH OIBIT,

YMETh NMEPEHOCUTH 3HAHUS M0 (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEACSITEIbHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHMS;

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



Patora ¢ undopmaunmeii:

BJIaACTb HABLIKAMHU ITOJTYUYCHUA I/IH(bOpMaI_[I/II/I (1)I/I3I/I‘-ICCKOI‘O COACPpIKaHNUA U3 MCTOYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSTEIIbHO OCYHICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UHPOPMALIMK Pa3IMYHBIX BUIOB U (HOPM MPE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHHA B
PCIICHUN KOTHUTHUBHBIX, KOMMYHHWKATHUBHBIX W OPraHU3allMOHHBIX 3aJaqy C CO6JIIOH€HI/IGM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, MPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3/MaBaTh TEKCTHl (U3NYECKOTO COACpKAHMS B pasIudHbIX (opmarax ¢ y4€Tom
Ha3HAueHUs MWHPOPMALMU U LEJIEBOM ayAWTOpUH, BBIOMpAs ONTUMAIBHYIO (GOpMY
MPEJICTABICHUS U BU3YyaITH3aI1H.

KoMMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1eHCTBHUS:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOH(MIMKTHBIX CUTYAIMil U CMATYATh KOH(MIUKTHL;

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUSl C HCIOJIb30BAHUEM S3BIKOBBIX
CPENCTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHOM U MHAUBUAYAJIbHON pabOTHI;

BbIOUpATh TEMATHKy M METOIbl COBMECTHBIX NEHCTBHI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPJIMHUPOBATH
JIEUCTBUA 1O €€ JOCTUKEHHIO: COCTAaBIIATH IUIAH ACHCTBUH, PACIpElEsATh POJIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOM PabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXXJAOT0 YY4aCTHHKA KOMaHbl B OOLIUH pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILIECTBIIAATh TO3UTHUBHOE CTPAaTETMYECKOE IOBEICHHWE B pA3IUYHBIX CHUTyalusX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYILIECTBISATh MO3HABATENIbHYIO JESATENBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U ()OPMYJINPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIBHO COCTABJIATH IUIAH PELICHUS PAcUETHBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITIOJIHEHUS] MPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOLIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHIA;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IPeMEeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

JienaTh OCO3HAaHHBIMA BBIOOpP, apryMEHTHPOBATh €ro, Oparh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSABICHHUIO JSPYAULUU B 00JacTu (U3HKH,
MOCTOSIHHO IOBBIIIATh CBOM 00pa30oBaTeIbHBIN U KyJIbTYpPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJITATOB LIEIISIM;

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

MCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIS OLIEHKU CUTYyallu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MTPUHUMATH PEIICHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTATKU U IOCTOMHCTBA;

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

MpU3HABaTh CBOE MPABO U MIPABO APYTUX HA ONIHOKH.

B nmpomiecce qocTrkeHMs THYHOCTHBIX PE3yIbTATOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE IS
YPOBHSI CpeAHero oOuiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaralonui chopMUpOBaHHOCTD:

CaMOCO3HAaHUSI, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SYMOLIMOHAIBHOE COCTOSIHHE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJanTHPOBATHCS K HSMOLMOHAIHHBIM
WU3MEHEHUSIM U TIPOSIBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;,

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIONICH CTPEMJICHHE K JOCTHKEHUIO LIEIH U YCIEXYy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

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

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C JPYTHMHU
JOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiiaTh KOHGIUKTHL.

HNPEAMETHBIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTh Yy O0OYUYaIOLIUXCSI YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEpaxX poJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHOM KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B MPaKTUYECKOU
JNeITeILHOCTH JIFOIEH;

YYUTHIBATh TPAHUIIBl TPUMEHEHHUS M3YyYEHHBIX (U3UYECKUX MOJENeH: MaTepuaibHas
TOYKa, MHEpIHUAIbHAs CHCTeMa OTCY€Ta, aOCOMIOTHO TBEPIOE TENO, WACATbHBINA Ta3, MOJEIU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TN, TOUEUHBIH HJIEKTPUUECKUHN 3aps] NpPHU pEeUICHUU
dbu3ndecKux 3a1a4;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (MIPOLIECCh) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KMHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJIMHAMUKHU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE TPSMOJMHEHHOE ABM)KEHHE, CBOOOAHOE TaJCHHE Te,
JIBIDKCHHE TIO0 OKPY)XKHOCTH, WHEpPIHMs, B3aumMojeicTBue Tei, auddys3us, OpoyHOBCKOE
JBIDKCHHUE, CTPOCHHUE KUIKOCTEH M TBEPIBIX TeJ, U3MEHEHHE O00BbEMa TeNn TMpPHU HarpeBaHUU
(oXJ1aXxIeHNUHN ), TETJIOBOE PAaBHOBECHE, MCIIAPEHUE, KOHICH AU, TNIaBIICHUE, KPUCTAITU3AIuS,
KHUIIEHUE, BIXKHOCTh BO3/yXa, MOBBIIIEHUE AABICHUS Tra3a MpH €ro HAarpeBaHUHM B 3aKPBHITOM
cocyzie, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMSI ra3a B H30Ipoleccax, JJIEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPSI0B;



OINKCBIBATE MEXAHUYECKOE JIBUXKECHUE, MCIIONIb3Ys (PM3NYECKHE BEIMUYUHBI: KOOPAMHATA,
yTh, MEpEeMEeLIeHHe, CKOPOCTh, YCKOPEHHE, Macca Tella, Cujla, UMIYJIbC Tela, KMHETHYeCKas
SHEprus, NOTEHIMAJIbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOUIHOCTH;, MpHU
ONUCAaHUM MPaBWIBHO TPAKTOBaTh (U3MYECKUH CMBICI MCIOJB3YEMbIX BEJIWYMH, UX
0003HaueHMsI U €JUHUILIbI, HAXOJUTh (POPMYIIbI, CBA3BIBAIOILME JAHHYIO (PU3MUECKYIO BEIUUYHHY
C IpYTMMH BEJIIMYMHAMU;

ONHKCBHIBATHh W3YyUYCHHBIE TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHHUS, HCIIONb3YS
¢du3nyeckue BEJMYMHBL: JIABJICHUE Ta3za, TeMIleparypa, CpelIHsAs KHHeTHYecKas »Heprus
XA0THYECKOT0 JBM)KEHHUSI MOJIEKYJ, CpEIHEKBaJpaTHUHasi CKOPOCTb MOJIEKYJ, KOJMYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KO3(pQHUIHMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JIBUTATEIS; IPU OTMMCAHUM MTPABHIIBHO TPAKTOBATH (DU3UUYECKHI CMBICI UCIIOIB3YEMbIX BEIUYHH,
uxX OOO3HAYEHMsS U E€IUHMLBI, HAXOIUTHh (OPMYJbI, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMH BEJIMUMHAM;

OIKCBHIBATh M3YYEHHBIC JJCKTPUYECKHE CBOMCTBA BEIIECTBA M DJICKTPUUYCCKHE SIBICHUS
(mpouiecchl), UCHOIB3YS (PU3NUYECKUE BEIUYUHBL: AIEKTPUUYECKUI 3aps]l, dJIEKTPUUECKOE IOJIE,
HanpsOKEHHOCTh  I0JI, MOTEHIMAJ, Pa3HOCTh IOTEHLUUAIOB; IpPU ONUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUIN CMBICT MCIIOJIB3YEMbIX BEIMYUH, HUX OO003HAUEHUS M EIUHULIBL
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BEJTHUYNHAMU;

aHATM3UPOBaTh (PU3MUYECKUE MPOLECCH U SBICHUS, MCIONB3Ys (DU3MUECKUE 3aKOHBI U
MNPUHLMIBL: 3aKOH BcemupHoro tarotrenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM PHEpPIuu, 3aKOH COXPaHEHUs UMITYJIbCa, IPUHIUI CYNEpIO3ULMU CHJI, TPUHLIUI
PaBHOIIPABHS MHEPIHATIBHBIX CUCTEM OTCUETA, MOJIEKYIIPHO-KHHETHIECKYIO TEOPHIO CTPOCHHS
BEIIIECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIIOBOTO BHKCHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIlepaTypoi, MEepBbIil 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
JIEKTPUUECKOro 3apsiia, 3akoH KylloHa, mpu 3TOM pa3inuyaTh CIOBECHYIO (OPMYIMPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BBIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI IEHCTBHS MAIIWH, IPUOOPOB U TEXHHUYECKUX YCTPOICTB;
pas3nnyarh yciaoBUsA UX O€30MaCHOTO MCIIOIb30BaHMs B TOBCEAHEBHOM KU3HU;

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIIEAOBAHMIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTIOIF30BAaHUEM  TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TIpu O3TOM  (HOPMYIHPOBATH
npoOneMy/3ajady W TUNOTE3y y4yeOHOro OSKCIHEpPUMEHTa, COoOMpaTh YCTAaHOBKY W3
IPEeI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (HOPMYIHPOBATH BBIBOIBI;

OCYILECTBIIAATh MpPSIMBbIE W KOCBEHHBbIE H3MEPEHUs (PHU3UUECKUX BEJIWYMH, INPH ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] W HWCIOJIb30BATh HM3BECTHHIE METOABI OIEHKH
MOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBHUCUMOCTH MEXIY (U3MUECKUMHM BEIMYMHAMHM C MCIIOJIb30BaHHEM
OpSAMBIX HW3MEPEHUil, MpH STOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHpPOBAaTh pE3yJbTaThl
MOJTYYCHHOW 3aBUCHMOCTH (DM3MYECKUX BEJIWYHMH B BHJE TaONHIl U TpadUKOB, JIEIaTh BHIBOIBI
0 pe3yJibTaTaM HCCIIeI0BaHNUS;

coOmoiaTh TMpaBuia 0€30MacHOro Tpyda MpU NPOBEICHUM HCCIEIOBAaHUI B paMKax
y4eOHOTO OSKCIIEPUMEHTa, Y4eOHO-UCCIEI0BATENbCKOM UM TMPOEKTHOW JAEATENbHOCTH C
HCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHUS;

pemarh pacy€THBIE 3aJaud C SIBHO 3aJaHHOW (PU3MUYECKOW MOJENbI0, WCIIONIB3Ys
¢u3nUeckre 3aKOHbI M MPUHLUIIBI, HA OCHOBE aHAJM3a YCIOBHS 3aJauydl BHIOUPATh (PU3NUECKYIO
MO/JIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pEelIeHHUs,
TIPOBOJIUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJyYSCHHOTO 3HAaUSHHsI (PU3MYECKON BEIMIHHEI,



pelaTh KayeCTBCHHBIC 3aJa4d: BBICTPAWBATH JIOTMYECKH HEIMPOTUBOPECYMBYIO LIETIOYKY
paccyXIeHU ¢ ONOPOi Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;

UCTOJB30BaTh MPH PEUICHWH YYEeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM JUI IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAlMM U IPEACTaBICHUS Y4eOHOU U
HAY4YHO-TIOMYJISIpHONH HMH(OpMaluy, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4aeMylo HH(POPMALHUIO;

NPUBOUTH MPUMEPHI BKJIAaJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00bACHEHHE IIPOLIECCOB OKPYXKAIOIIET0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTH;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (U3UKE B TIOBCEJHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAIEHUU C TPHUOOpaAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHS 3]I0POBbsI U COOIIOJICHHS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH cpene;

paboTaTh B IpYIIIE C BHIIOIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh padoTy
IpyNIbl, palMOHAIBHO paclpelneNniarTh O0O0A3aHHOCTH U IUIAHUPOBATh JIEATEIIBHOCTh B
HECTaHJApPTHBIX CUTYalUsIX, a/JIeKBAaTHO OLIEHWBATh BKJIAJ Ka)/JOr0 U3 yYAaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpUBAaEMON POOIIEMBI.

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

JIeMOHCTPHPOBATh HA TMpPUMeEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KapTUHBI MHMPA, B PAa3BUTUH COBPEMEHHOM TEXHHUKH M TEXHOJIOTMM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/IeH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTUHBI MUDA;

YUUTBIBATh TIPAHMLBl TPUMEHEHUS H3YYEHHBIX (U3UUECKUX MOJeNei: TOo4YeyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOUYEYHBIH HCTOUYHUK CBETa, SJEpHas MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTh ATOMHOTO sI/Ipa MPH PEeIeHUN (PU3NIECKUX 3a1a4;

pacrio3HaBaTh (pU3MYECKHUE SBIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
3JIEKTPOJMHAMUKY U KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKa, B3aUMOJICHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHas
UHAYKLINS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBHXKYLIUICS 3apaf,
3JIEKTPOMAarHUTHbIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, uHTepdepeHuus, audpakuus W HOJsApU3alus CBeTa, IHUCIEpPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHrne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

OIUCBIBATh M3YYEHHBIE CBOMCTBA BEIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKUE,
ANIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOILECCHI),
UCHONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsii, CWIa TOKa, DJIEKTPHUUECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABUKYIIAs CUIA,
paboTa TOKa, MHIYKIMS MarHUTHOro Mouisi, cwia Amnepa, cuia JlopeHa, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHus 3JIEKTPUYECKOI0 M MAarHUTHOIO TOJeW, MepHoA W 4yacToTa KoseOaHud B
KoJ1e0aTeIbHOM KOHTYpE, 3apsj U CHjia TOKa B MPOIECCe TapMOHMYECKUX AJIEKTPOMAarHUTHBIX
KosneOaHui, (hOKyCHOE pacCTOSHME M ONTHYECKas CHUJla JIMH3bI, IPU OINHUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIOJIB3YEMbIX BEIMYMH, HUX O0003HAu€HUs W EAMHHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCHIBATh M3yYCHHBbIE KBAHTOBBIE SBJICHHUS W TPOLECCHl, HCMONb3Yysd (U3HUECKUE
BEJIMUMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, DHEPrus U
UMIynbc (OTOHA, MEpPHOJ IMoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX siep, HpPU ONMUCAHUU
NPaBUIBHO TPAKTOBaTh (PU3UYECKUN CMBICT HCIOJIB3YEMbIX BEJIMYMH, UX OOO3HAUCHHS H



€IMHUIIBI, YKa3blBaTh (OPMYJIbI, CBSI3bIBAIOLIUE TAHHYIO (PU3HYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIISTH 3HAUCHUE (PU3UUECKON BEITUYHHBI;

aHATU3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3YS (DU3MUECKHE 3aKOHBI U
OpUHIUNBL  3akoH OMa, 3aKOHBI IOCJIEAOBATEILHOTO M MApauIeNIbHOTO  COEIMHEHMS
IPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH SJEKTPOMArHUTHOM HMHAYKLUH, 3aKOH
IPSIMOJIMHEMHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHbl OTPa)KEHUs CBETA, 3aKOHBI IPEIOMJICHUS
CBETa, ypaBHeHHME OWHIITEHHa 11 (QoTod(dderra, 3aKOH COXpPAHEHHUS DSHEPrUH, 3aKOH
COXPaHEHMsI HMIYJbCa, 3aKOH COXPAHEHHUsS 3JIEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MaccoBOI'0 4MCia, MOCTynaTel bopa, 3akOH paguoakTUBHOIO pacnajaa, Mpu 3TOM pPas3inyaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOEe BBIPAKEHUE W YCIIOBHS (TpaHUIIBL,
00jacTh) IpPUMEHUMOCTH;

OIpesieNATh HAalpaBiIeHWE BEKTOpa MHIYKLIHMHU MAarHUTHOIO IOJs MPOBOJAHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopeniia;

CTPOUTH U OIUCHIBATH N300paKEHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajOM, TOHKOM JIMH30M;

BBITIOJIHATh OKCIEPUMEHTHI IO HWCCIICAOBAHHIO (DU3MUYECKUX SBJICHUH W TIPOLECCOB C
UCMOJIb30BAaHUEM HPSAMBIX M KOCBEHHBIX HW3MEpEHUH: Impu 3ToM  (OpMYIHPOBATH
npobiemy/3agadyy M TUNOTe3y Y4eOHOro OKCIHEpUMEHTa, CcoOMpaThb YCTAaHOBKY M3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOKI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (U3UYECKUX BEIWYHH, IMPH STOM
BbIOMpPATh ONTHUMAJbHBIM CIIOCOO H3MEPEHUs M HCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKHU
HOTPEIIHOCTEN U3MEPEHMIA;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKHUX BEIMYHMH C MCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUN:
IpU 5TOM KOHCTPYHMPOBATh YCTaHOBKY, (PUKCHpOBATH Pe3yJbTaThl MOIYYECHHOW 3aBUCHMOCTHU
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKOB, JAenaTh BBIBOABI 10 pe3yiabTaTaM
UCCIIEI0BaHMS;

coOnrofarh mnpaBuia O€30HacCHOrO TpyAa IMPU HPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOrO0 IKCIIEpUMEHTA, Y4EeOHO-UCCIIENOBATENbCKOM M TMPOEKTHOW JEATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBbHBIX YCTPOMCTB U 1JaOOPaTOPHOI0 000PYA0BaHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIOJIb3Ys
¢bu3nyeckue 3aKOHbI M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4i BHIOUpATh (PU3NUECKYIO
MOJieb, BBIACNATH (PU3NYECKUE BEIMUMHBI M (OpMYJIbl, HEOOXOAMMBbIE sl €€ pelleHus,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUecKoi BEIMUHHBI,

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEUYMBYIO LEMOUYKY
paccyXJIeHHI ¢ OMOpoi Ha U3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUYECKUE SIBIICHUS;

UCIOJBb30BaTh NPU PELIEHUM Y4eOHBIX 3ajjad COBPEMEHHblE HH(OPMalOHHbIE
TEXHOJIOTUM Ul TIOUCKA, CTPYKTYPUPOBAaHUS, MHTEPIPETALMM U TpeICTaBlIeHUs yuyeOHOH u
HAYYHO-TIOMYJISIpHOW HMH(OpMAIUM, MOJYYEHHOM W3 pPa3IUYHBIX HCTOYHHMKOB, KPUTHYECKH
aHAJIM3UPOBATH MOJIyYaeMyro HH(OpMaINIo;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMUCTB, pa3inyaTh
yCIIOBHA UX 0€30M1acCHOT0 MCII0JIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

IPUBOJUTH NMPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, B 00BSCHEHUE MPOIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI;

UCIIOJIb30BAaTh TEOPETHUECKHE 3HAHMUS MO0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHus 6€30MAaCHOCTH MPH OOpAIEHUH C TPHOOpaAMH U TEXHUUECKUMH YCTPOHCTBAMM, IS
COXpPaHEHHMs 3/I0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOLIEH cpefe;



paboTaTh B TpyIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUANBHBIX POJIEH, TUIAaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JIEATEIBHOCTH B
HECTaHJAPTHBIX CUTYaLMsIX, aJIeKBaTHO OLICHMBATh BKJaJ Ka)KAOrO M3 YYaCTHUKOB IPYyMNIbl B
pelleHre paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHE 10 KJIACC

KosauuecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne /it P Konrtpoabnbsie JlabopaTopHble (mucpp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. PU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSA
bubmuorexa [JOK
1.1 ®dusnKa ¥ METOJIbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7fALbf72
Htoro no paznemny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
. 9 1 2
21 Kunewarika https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
. 9 1 2
22 Hunanika https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
. 8 1 1
2.3 3aKOHBI COXPAaHEHHS B MEXaHUKE httos://m.edsoo.ru/7fA1bf72
Htoro no pazneny 26
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 1 bubnnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6nmoreka [JOK
32 OCHOBBI TEPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 3 bubmuorexa [IOK
' da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Wroro no pazneny 22

Paznea 4. JIEKTPOJAMHAMUKA




bu6mmoreka [IOK

1 EKTPOCTATIRA 10 https://m.eds00.ru/7f41bf72
4.2 [TocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
' Pa3IMYHbIX Cpeiax https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 14
PesepBHOE Bpems 4
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungposbie
Ne /it P Konrtpoabnbie JlabopaTopHble (mucpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOJAUHAMUKA
MarunuTtHoe nojie. DJIeKTpoOMarHuTHast bubnmoreka [JOK
11 12 1 1
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pasgery 12
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
bu6mmorexa [IOK
2.1 M 6 1
CXAMHMUCCKNC KOTICOANHS 1 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
. 7
2.2 DNeKTPOMarHUTHbBIE KOJICOAHHS U BOTHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
. 1 2
23 Onrika 15 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 28
Pa3nen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBHI CTIEITUATTBHON TEOPUHU 5 bubnuoreka [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 2
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuotexa [JOK
4.1 7 1
VIEMEHTBI KBAHTOBOH ONTHKH https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToma 7 1 1 bubmorera [JOK

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




4.3 ATOMHOE SApO

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHUIUKU 5 bubmoreia LOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 5
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 2 ngj;;f;i?ﬁﬁ £41c07C
Hroro no pazneny )
PesepBHOE Bpems 4
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

®dwusuka, 10 kmacc/ Msakumies [.5., byxosues b.b., Corckuit H.H. non penakuueii [TapdenTheBoit
H.A., Aknonepnoe obmectBo «M3narensctBo [IpocBemenne»
®usmka, 11 knace/ Mskumes I'.4., byxosues b.b., HUapyrun B.M. non pemaknueti [lapdentreBoit
H.A., Axunonepnoe o6miectBo «M3marensctBo [IpocBemieHuney

METOJAUYECKHUE MATEPHUAJIBI JIS1 YYUTEJIS
Co6opuuk 3anau o ¢pusuke 10-11 kmace. bazoBbiil ypoBeHb.
HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Mos wkomna https://myschool.edu.ru




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 726242342903868691666490759959119263676517201 242
Brnageney T THHHUK Nuaua MeadHoBHa
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