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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢usuke 06a30BOro ypoBHS Ha YpOBHE CpeaHero oomiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOKEHMH M TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpa3zoBartenbHON mporpammsl, mnpenctaBieHHbIX B PI'OC COO, a Takke c ydérom
¢benepanbHOi pabouell mporpaMMbl BOCIHUTAHMS M KOHLEMIUHM TMPENoJaBaHUs Y4eOHOTO
npeamera «®Dus3uka» B oOpazoBaTenbHBIX —opraHuzamusax — Poccwuiickoit  Deneparum,
peaTn3yoIX OCHOBHBIE 00pa30BaTeIbHbIE IPOTPAMMBI.

Copnepxanue mporpaMMel O (PU3MKE HamNpaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTuHBI Mupa oOyvaromuxcs 10-11 kmaccoB npu oOydyeHnn ux ¢usnke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-/IEATEIbHOCTHOTO moxoaa. [Iporpamma o ¢pusuke COOTBETCTBYET
tpeboBanusasm @I'OC COO k miuaHUpPYEeMBbIM JIMYHOCTHBIM, MPEIMETHBIM U MeETalpeIMEeTHBIM
pesyibTataM OOYy4YeHHs, a TaKKe YYUTHIBAET HEOOXOIMMOCTH pealu3alliil MEXIPEAMETHBIX
cBsi3el (PM3UKM C €CTECTBEHHO-HAyYHBIMM Y4YEOHBIMH IMpeaMeTaMu. B Hell ompenensiorcs
OCHOBHBIC LIEJIM M3Y4eHUs (PU3MKM HA YpOBHE CpeAHEro oOImiero oOpa3zoBaHus, IJIAHUPYEMbIE
pe3yibTaThl OCBOCHHMS Kypca (HU3UKU: JHMYHOCTHBIC, MeETalpeiMEeTHbIe, NpeAMETHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma no ¢usuke BKIIOYAET:

® [UTAHUPYEMbIE PE3YJIbTaThl OCBOCHHUS Kypca (PU3MKH Ha 0a30BOM ypOBHE, B TOM YHUCIIE

MPEeMETHBIE PE3YJIbTAThl IO TOAaM O0yUYEHUS;

e coJiepkanue yueOHoro npeamera «Pu3nkay» mo rogam 0O0ydeHHs.

dusmKa Kak Hayka 0 Haubosiee oOIIMX 3aKOHAX MPUPOIbI, BHICTYIAsl B KAUECTBE YU€OHOTO
npeaMeTa B IIKOJIE, BHOCUT CYILECTBEHHBIN BKJIAJ B CUCTEMY 3HAHHMH 00 OKpY)KalolleM MHpeE.
[IIkonbHBIM Kypc (QHU3UKH — CHCTEMOOOPa3yIOUIUil Ui eCTeCTBEHHO-HAYYHBIX Y4EOHBIX
MPEIMETOB, IIOCKOJIbKY (PU3MUECKUE 3aKOHBI JIEXKAT B OCHOBE IPOILIECCOB U SIBJICHHUM, U3y4aeMbIX
XUMUeH, ouonoruei, gusnueckoit reorpapueil u acrpoHomueil. Vcrnosib3oBaHHEe U aKTUBHOE
IpUMEHEHHEe (QU3MYECKUX 3HAHWU ONpeAessieT XapakTep M pa3BUTHE pPa3sHOOOPa3HBIX
TEXHOJIOTUH B c(epe SHEPreTHKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, TIOJYYEHHs HOBBIX
MaTepHaJIOB C 3aJJaHHBIMU CBOMCTBaMHU U Jpyrux. M3ydyeHue GU3MKu BHOCUT OCHOBHOM BKJIA[ B
(opMupOBaHHE €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa oOyJaromuxcs, B GopMupoBaHUEe YMEHUN
IPUMEHATH HAyYHBIH METO O3HAHUS TPH BBHITIOJHEHUN MU y4eOHBIX UCCIIEIOBAHUN.

B ocHOBY Kypca ¢u3uKu Ui YpOBHS CPEIHEro o0Iero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOPBIE MOKHO pacCMaTPHUBATh KaK MPUHIIUIIBI €0 MOCTPOCHHUS.

Hoes yerocmnocmu. B COOTBETCTBUU € HEH KypcC SBISETCS JIOTUYECKU 3aBEPUIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fesioB (PU3UKH, BKIIOYAET KaK BOMPOCHI KIIACCHUYECKOM, TaK U
COBpPEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B coOOTBETCTBUM C HEll MaTepHall Kypca (GU3UKA 00bEeAUHEH BOKPYT
¢usnueckux Teopuil. Bemymmm B Kypce sBusercs (OpPMUpOBaHME TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzaiysi IpearnosaraeT UCIoIb30BaHHE TYMaHUTApHOTO
noTeHuana Gu3nyeckoil HayKu, OCMBICIICHUE CBSI3M PAa3BUTUSA (U3UKHU C pa3BUTHEM OOILECTBa,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTUYECKHUMHU IPOOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kypc ¢pusnku npeanongaraetT 3HakOMCTBO € IIUPOKUM
KPYrOM TEXHHUYECKUX U TEXHOJIOTHMUECKUX MPUIIOKEHUH U3YyUeHHBIX TEOPUH U 3aKOHOB.

Hoes »sxonocuzayuu peanusyercss MOCPEACTBOM BBEICHUS JJIEMEHTOB COJAEPXKKAaHUS,
MOCBSIIEHHBIX SKOJOTHUECKUM MpPoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C Pa3BUTHEM



TEXHUKHU U TEXHOJIOTHUH, a TaKXKe 00CyXAeHUS MPoOIeM palliOHAIBHOTO MPUPOIOTIONH30BAHUS U
HKOJIOTMYECKOH 6€30IaCHOCTH.

CrepHEBBIMH BJIEMEHTaMHU Kypca (M3UKHM Ha YpOBHE cpenHero oOiero oOpa3oBaHuUs
ABIISAIOTCS (u3UUecKkue Teopuu ((HOopMUpOBaHHE NPEIACTABICHUNA O CTPYKType MOCTPOSHUS
¢u3nveckoil TeopuH, poJin (QyHIAMEHTAIbHBIX 3aKOHOB M MPHUHIMUIIOB B COBPEMEHHBIX
NPEJCTAaBICHUAX O IMPHPOJIE, TPAHUIAX NPUMEHHUMOCTH TEOpPHUH, Ui OMHCAHUS €CTECTBEHHO-
HAy4YHBIX SIBJIEHUH U IIPOLIECCOB).

CucTeMHO-IeSITeTbHOCTHBIN MOJIX0A B Kypce (M3UKU pean3yeTcs MPeke BCEro 3a CUET
OpraHu3alluy SKCIIEPUMEHTAILHON JIeSTeNbHOCTH oOydaroutuxcs. J{is 6a30Boro ypoBHs Kypca
($U3UKH — 3TO HCHOJIB30BAHUE CUCTEMBI (DPPOHTATBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB H
nabopaTOpHBIX PabOT, KOTOphIE B Mporpamme no (Gusuke OoObeAWHEHBI B OOMIMH CIHUCOK
YUECHHUYECKUX MPAKTHUYECKUX paboT. BrigeneHue B ykazaHHOM IepedHe JTabopaTOpHBIX padoT,
NPOBOJUMBIX JJIsi KOHTPOJS W OIIGHKH, OCYIIECTBIIETCS yJaCTHHKAaMHU 00pa30BaTENbHOTO
mporecca UCXOs U3 0COOEHHOCTEH MIIAaHUPOBAaHUS U OCHaleHHs kabuHera (usuku. Ilpu 3Tom
oOecrieunBaeTcsi OBJIAJCHUE OOYYAIOIIMMHUCA YMEHHUSMHU IMPOBOJUTH KOCBEHHBIE HM3MEPEHHUS,
UCCIICIOBAaHUSI 3aBUCUMOCTEH (U3NYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO MPOBEpKE
MPEUI0KEHHBIX TUIIOTE3.

Bonbmioe BHUMaHuE yIenseTcs PelIeHUIO pacuéTHBIX U KadecTBEHHBIX 3an1ad. [lpu sTom
IUIsL pacyETHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a/1a4 C SIBHO 33/IaHHON (PU3HUECKON MOJENbIO,
MO3BOJISIOIINE MPUMEHATh M3yYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak W3 OJHOTO pasjena
Kypca, TaK U UHTETPUPYs 3HAHUS U3 PA3HBIX pa3zesioB. [ KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM
ABIISIIOTCSL 3aJaHUsg Ha OOBSCHEHHWE TMPOTEKaHWs (U3WYECKUX SBICHUA M MPOIECCOB B
OKpYXXarolllel >XU3HU, TpeOyromue BbIOOpa (PHU3MUYECKOW MOAETH IS CUTYyallud TMPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsMu PI'OC COO Kk MarepHaTIbHO-TEXHHYECKOMY
oOecrieyeHnI0 y4eOHOTO Tmporecca 0a30BbI YpOBEHb Kypca (M3MKH HAa YPOBHE CPEIHEro
oOrmiero o0pa3oBaHMs JIOJHKEH M3y4aThCsl B YCIOBHUAX INMPEIMETHOTO KabuHeTa (DU3MKH WM B
YCJIOBHSAX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYUYHOTO LUKJIa. B xabunere
($U3MKK JOKHO OBITH He0OX0oauMOe JadopaTopHOEe 000PYIOBaHHE ISl BBIOJHEHUS YKa3aHHBIX
B TIporpaMMe 1Mo (HU3UKE YUYCHHUUECKUX TMPAKTUUYECKUX pabOT M JIEMOHCTPALMOHHOE
obopymoBaHue.

JleMOoHCTpaloHHOe 000pyaOoBaHUE (OPMHUPYETCS B COOTBETCTBUU C MPHUHLHUIIOM
MUHUMAaJIBLHON JJOCTAaTOYHOCTH U 00ECIEeUMBACT MOCTAHOBKY MEPEUUCIICHHBIX B MPOrpaMMe Mo
¢u3MKe KIIOUEBBIX JEMOHCTPALMUN JJIsl MCCIEOBAHUS HM3y4aeMbIX SIBICHUH M IPOLIECCOB,
SMIIMPUYECKUX U PYHAaMEHTAIBHBIX 3aKOHOB, UX TEXHUUYECKUX MPUMEHEHHH.

JlaGopaTopHoe oOOpyHdOBaHUE ISl YUYCHMUYECKHX IMPAKTHUECKUX paboT ¢opmupyeTcs B
BUJIE TEMAaTHYECKUX KOMIUIEKTOB M OOecneumBaeTcs B pacuéTe OJHOr0 KOMIUIEKTa Ha JBYX
oOyyaromuxcs. Temarndeckue KOMIUIEKTHI JIabOpaTOPHOTO OOOpYyIOBaHMS JIOJDKHBI OBITH
MOCTPOEHBl Ha KOMIUIEKCHOM HCHOJIb30BAHWU AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TaKXKe
KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BHJIE LIM(POBBIX JIAOOPATOPHI.

OCHOBHBIMU TIEJISIMH U3Yy4eHUs PU3UKHU B 001IeM 00pa30BaHUM SBISIOTCS:

e hopMUpOBaHME HWHTEpeca M CTPEMJICHHS OOydalomMXCd K HAyYHOMY H3YUYCHHUIO

MPUPOJIBI, PA3BUTHE UX UHTEIJICKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
®pa3BUTHE TPEACTABICHUH O HAy4YHOM METOAE TO3HaHUS U  (HOpMHUpPOBaAHUE
MCCIIEI0BATENILCKOTO OTHOIIECHUS K OKPY)KAIOLIUM SIBIICHUSIM;



¢ hopMUpPOBaHHE HAYYHOI'O MHPOBO33PEHUS KaK pe3yiabTaTa M3Y4YE€HHUS OCHOB CTPOCHUS
MaTepuH U (yHJaMEHTAIBHBIX 3aKOHOB (DPM3UKH;

¢ hopmupoBaHNEe YMEHUN OOBSCHATH SIBIICHUS C UCIOJIb30BaHHEM (DU3UYECKUX 3HAHUNA U
HAyYHBIX JI0Ka3aTEeJIbCTB;

¢ hopMUpPOBaHHUE TPEICTABICHUH O POJIM (HU3UKU IS PA3BUTHUSA JIPYTUX E€CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTH.

JlocTIbKeHHe 3THX IeNiell o0ecreynBaeTcsl pEelIeHHEM CIEAYIOIMX 3a/ady B Ipoliecce

U3yueHHs Kypca GU3UKU Ha YPOBHE CpeTHEro 00miero oopa3oBaHus:

e IproOpeTeHNe CUCTEMBbI 3HAHUI 00 OOmUX (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSX, BKIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, SNIEKTPOAUHAMHUKY, KBAHTOBYIO
(U3UKY U IIEMEHTHI acTPO(U3UKH;

e hopMUpOBaHME YMEHUI TPUMEHATh TEOPETUYECKHE 3HAaHUSA I OOBSICHEHUS
¢u3nUecKux SBICHUH B MPHUPOAE M JUIS TNPHHATHS NPAKTUYECKUX pPEIICHUH B
IMOBCEIHEBHOM JKU3HH;

® OCBOCHHE CIIOCOOOB pEIICHUS Pa3IMYHBIX 3a/1a4 C SIBHO 33JaHHON (PU3HMUECKON MOJIEINbIO,
3aja4d, IOAPa3yMEBAIOIIMX CaMOCTOSITEIbHOE CO3JaHHME (PU3MUYECKOW MOJETH,
aJIeKBaTHOM yCJIOBMSM 33J1au;

® IOHUMaHHE (U3NUECKUX OCHOB M MPUHIUIOB JCHCTBUS TEXHUYECKUX YCTPOUCTB W
TEXHOJIOTUYECKUX MPOLIECCOB, X BIUSHUSI Ha OKPYKAIOIIYIO CPENy;

® OBJIAJICHUE METOJAMU CaMOCTOSTEIBHOTO TUIAHUPOBAHUS W TPOBEJCHUS (PU3MUECKUX
OKCIIEPUMEHTOB, aHAIM3a M  UHTEpIpeTanuu  UHPOpPMAlUMH,  ONpEACICHUs
JOCTOBEPHOCTH MOJIYYEHHOTO pe3yibTara;

® CO3/IaHHUE YCIOBUU I PAa3BUTHUS YMEHUH IPOCKTHO-UCCIIEN0BATEIBCKOM, TBOPUYECKOU
JeATeIbHOCTH.

Ha uzyuenme ¢usuku (0a30BbI ypOBEHb) Ha YpOBHE CpEIHEro oduiero oOpa3oBaHuUs
otBoautcs 136 yacoB: B 10 kiacce — 68 vacoB (2 vaca B Hezento), B 11 kimacce — 68 gacos (2
yaca B HEJIEINIO).

[Ipenyaraemslii B mporpamme 1o Gpu3uKe nepeueHb JJabopaTOpHBIX U MPAKTUYECKUX padoT
ABIISICTCS PEKOMEHJOBAHHBIM, YUYHMTEb JENaeT BHIOOP MpOBeACHUs JTa0OpaTOpPHBIX padoT H
OTIBITOB C YYETOM MHAMBUAYAIBHBIX OCOOCHHOCTEN 00yJatoIXCs.

COJAEPKAHUE OBYYEHUA
10 KJIACC

Pa3nen 1. @u3uka 1 MeTOABI HAYYHOIO MIO3HAHUS
®usuka — Hayka o npupone. HayyHele MeTonbl MO3HaHUsA OKpyXxarouero mupa. Pomib
HKCTIIEPUMEHTA ¥ TEOPUH B MPOLIECCE MO3HAHUS MPUPOAbL. DKCIIEPUMEHT B (PU3HKeE.
MopaenupoBanue (pu3NYECKUX SBICHUHA M mporeccoB. Hayunbie rumote3sl. duzndeckue
3aKOHBI U TeopuH. [ paHUIIBI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHITHIIT COOTBETCTBUS.
Ponp u mecto Qu3uku B (OPMHPOBAHUM COBPEMEHHON HAy4yHOW KapTHUHBI MHpa, B
IIPAKTUYECKOU IEATEIbHOCTH JIFOACH.
Jlemoncmpayuu
AHanorossie ¥ IU(POBbIE U3MEPUTENbHbBIE TPUOOPHI, KOMIBIOTEPHBIE TATUUKH.



Pa3nes 2. Mexannka

Tema 1. Kunemamuxa

Mexannueckoe naBHKE€HHE. (OTHOCHTEIBHOCTh MEXAaHHYECKOTO JBIKEHMs. Cucrema
orcuéra. Tpaekropus.

Ilepemenienue, CKOpocTh (CpedHsisi CKOPOCTb, MIHOBEHHAsi CKOPOCTb) M YCKOPEHHE
MaTEpUATIBLHON TOYKHU, UX MPOEKLIUU HA OCH CUCTEMbI KoopauHar. CloKeHHE NMepeEMEIIEHUN U
CJIOJKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJHMHEHHOE NBMXeHHue. ['paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U IIEPEMEIIECHUS MATEPUAIbHON TOYKHA OT BPEMEHU.

CBoOoHOE majeHne. Y CKOpeHHe CBOOOHOTO TaICHHUS.

KpuBonuneiiHoe [BukeHHE. J[BIJKEHHME MaTepUaJbHOM TOYKM 10 OKPY)KHOCTH C
IIOCTOSIHHOM 110 MOJYJII0 CKOPOCTBIO. YTIIOBas CKOPOCTb, JIMHEWHAas CKOpocTh. Ilepuon u
yactoTa oOpamieHus. LleHTpocTpeMHUTEIbHOE YCKOPEHHE.

TexHuueckrue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHE: CIUJIOMETD, JBUKEHUE
CHaps0B, LICIIHBIC U PEMEHHBIC IIEpEIadHu.

Jlemoncmpayuu

Monenb cucTeMbl 0TCUETa, MITIOCTPALUs] KHHEMAaTHYECKUX XapaKTEPUCTUK JIBUIKEHUS.

[IpeoOpazoBaHue ABUKEHHUI C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HabGnronenue nBuxeHus Tena, OpoIeHHOro O/ YTIIOM K TOPU30HTY U TOPH30HTAIIBHO.

N3mepenue ycKopeHwHsi CBOOOTHOTO TTaICHUSI.

HarmnpasieHnue cKOpoCTH IpU JBHKEHUH 10 OKPYKHOCTH.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3yuenne HepaBHOMEPHOTO ABUKEHUS C LENBIO ONPEIEICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue  COOTHOLICHUS — MEXAY — IyTSAMH,  [POHIACHHBIMM  TEJIOM  3a
IIOCJICIOBATEIBHBIE PAaBHBIE IPOMEXYTKM BPEMEHU IIPU PABHOYCKOPEHHOM JIBJKCHUHM C
Ha4aJIbHOU CKOPOCTBIO, PABHOM HYJIIO.

N3yuenue NBUKEHHUS IIAPUKA B BA3KOMU JKUIKOCTH.

W3yueHne nBMXKEHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunnun otHocuTensHOCTH ['anunes. Ilepseiii 3akoH Hprorona. MHepuaibHble CHCTEMBI
OoTCUYéTa.

Macca Ttena. Cwuna. IlpuHnun cynepno3unuu cwi. Brtopoil 3axkoH Heloorona g
MaTepuaibHOM TOUKU. TpeTuit 3akoH HproToHA 171 MaTepuanbHbIX TOYEK.

3akoH BceMHpHOro TsroteHus. Cuna tsokectu. [lepBas kocMudeckast CKOPOCTb.

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

Tpenune. Buasl Tpenus (mokosi, CKoJbkeHHs, kadueHus). Cuiia Tpenus. Cyxoe TpeHHe.
Cuna TpeHHsl CKOJIbKEeHUS U cuiia TpeHus nokost. Koaddumuent tpenus. Cuna conpoTUBICHUS
IIPY IBKEHUU TEJIa B )KUJKOCTH WUJIU rase.

[ToctynaTensHOE U BpallaTeabHOE IBHKEHUE a0OCOITIOTHO TBEPAOTO TEa.

MOMEHT cuibl OTHOCUTEIBHO OCH BpameHus. [lmedo cwuiibl. VYcnoBus paBHOBecCUs
TBEPIOrO Tena.

TexHuueckre yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: IOALIMIHUKY, IBHUXKCHHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu
SIBrieHne nHepLUH.



CpaBHeHHUE Macc B3aUMOJICHCTBYIOLUX TEI.

Bropoi1 3akoH HeroTona.

N3mepenue cuim.

CnoxeHnue cui.

3aBHCHMOCTb CHJIBI YIPYTOCTH OT Ae(opMaluu.

Hesecomocts. Bec Tena npu yCKOpEeHHOM NOABEME U MAJICHUH.

CpaBHEeHHUE CUJT TPEHUS TIOKOSI, KAUEHUS U CKOJIbXKECHHUS.

Ycnosus paBHOBecHs TBEPIOTO Tesla. Bunbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3yuenne nBMXeHUs: OpyCcKa MO HAKIOHHOH IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B IPYKUHE U PE3UHOBOM
obpasiie, oT ux aedopmarum.

HccenenoBanue ycaoBUl paBHOBECHS TBEPIOTO TeNa, UMEIOLIEr0 OCh BPAILLICHHUS.

Tema 3. 3akonvl coXpanHeHUsn 6 MexXaHUKe

NMnynsc MaTepuabHON TOYKH (TeJa), CUCTEMbI MaTepHANIbHBIX ToO4YeK. MIMITybC CUIlbl U
MU3MEHEHHE UMITyJIbCa Tea. 3aKOH COXpaHEHUs UMIyjbca. PEakTUBHOE IBHKEHHUE.

PaboTa cusbl. MOITHOCTH CUJIBL.

Kunernueckast sHeprus marepuajgbHOH TOUkd. Teopema 00 M3MEHEHHHM KHHETHYECKOU
JHEPIHUH.

[TorenumaneHas sueprus. [lorennuaneHas sHEprus ynpyro aeGopMupoBaHHOM MPY>KUHBIL.
[TorenumansHas SHEPTHs TeIa BOIU3U OBEPXHOCTH 3EMIIH.

[ToreHnumanpHble ¥ HENOTEHIMAJIbHbIE CHIIBL. CBsI3b pabOTHl HEMOTCHLUANBHBIX CHII C
N3MEHEHHEM MEXaHUUYECKOM 3HEPTUU CUCTEMBI TEJl. 3AKOH COXPAHEHUS MEXaHUUECKON YHEPTUH.

Yipyrue u Heylpyrue CTOJIKHOBECHHUS.

TexHuueckue ycTpoOMCTBA U IPAKTUYECKOE NPHUMEHEHHE: BOJOMET, KOIEp, MPYKUHHBII
IIACTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBHXKEHUE.

[lepexoa MOTEHIMATBEHON SHEPTUU B KHHETUYECKYIO U 00OpaTHO.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

W3yuenne aOCOIMIOTHO HEYNPYroro yaapa C TOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX
MasTHUKOB.

HccnenoBanue cBsizu pabOTHl CHIIBI C U3MEHEHHMEM MEXaHHMYECKOH »HEpPrum Tena Ha
IIpUMEpPE PACTSKEHUS PE3UHOBOIO XKI'yTa.

Pa3nen 3. MoaekyasipHasi pu3nka 1 TepMOIMHAMHUKA

Tema 1. Ocnoébt MONEKYNAPHO-KUHEMUUECKOU MeOpUU

OCHOBHBIE TIOJIOKEHUS MOJICKYISIPHO-KMHETUYECKON TEOPUHU U HX OIBITHOE 0O0CHOBAHHE.
BbpoynoBckoe nBmwxkenue. Huddysus. Xapaktep ABKEHHS W B3aUMOJCWUCTBUS YaCTHIL
BeliecTBa. MoJenu CTPOEHHs Ta30B, XHUIKOCTEH W TBEPABIX Tel U OOBSICHEHHE CBOICTB
BEILIIECTBA HAa OCHOBE 3TUX Mojeneil. Macca u pasmepbl Mosekyn. KonmdecTBo BeliecTsa.
[Tocrositnnas ABoraapo.

Tennosoe paBHOBecue. TeMmieparypa u e€ usMepenue. lllkana remneparyp Llenscus.

Mopnens uneanbHoro rasza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHUECKON TEOPHUH
uAeanbHOr0 ra3a. AOCOJIIOTHAas TeMmIepaTypa Kak Mepa CpeAHeld KHHETUYECKOH SHEepruu



TEIUIOBOTO JBWKeHUs dactuy rasa. lllkama Ttemnepatyp KenbBunHa. ['a30Bble 3aKOHBI.
VYpasuenne Menneneesa—Knaneiipona. 3akon JlanpToHa. M3ompoueccel B MI€AIBHOM rase c
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduueckoe mpeacTaBieHne U30MPOLIECCOB: U30TEpMa,
n30X0pa, u3obapa.

Texuuueckue ycTpoiicTBa M MPaKTHYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOLIME JUCKPETHOE CTPOCHME BellecTBa, (oTorpaduu MOJIEKYI
OpPraHUYECKUX COCIUHECHUM.

OmnbITh! 0 AU PY3UH KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JBHIKEHUSI.

Mogens onbita IITepHa.

OnbIThI, TOKa3bIBAIOLIUE CYILIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOJEHCTBHSL.

Monens, WUTIOCTpUpYIOLIas NPUPOLy JABJIECHUS ra3a Ha CTEHKH COCyAa.

OnpIThI, MWIUTFOCTPUPYIOIINE YPABHEHUE COCTOSIHUS NIEAIBHOTO Ia3a, N30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenre Macchl BO3AyXa B KIACCHOW KOMHATe€ Ha OCHOBE HW3MEpPEHHH 00bEMa
KOMHATBI, JaBJIEHUS U TEMIIEpATypbl BO3lyXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEXAY ITapaMEeTPaMU COCTOSIHUS Pa3peXEHHOIO ras3a.

Tema 2. Ocnoevl mepmoounamuxku

TepmonuHaMuueckass cucremMa. BHYTpeHHsAs SHEprusi TEPMOJMHAMHYECKOW CUCTEMBI U
criocoObl €€ m3MeHeHus. KoanmuecTBo TemnoTel U padoTa. BHYTpeHHSSI SHEpTrHsi 0JJHOATOMHOTO
UJ€aBbHOTO Ta3a. Bubl Temonepenayn: TEMIONPOBOIHOCTh, KOHBEKIINS, U3ITydeHHE. Y AeIbHas
TEII0EMKOCTH BellecTBa. KoanmuecTBo TEMIOTHI IPU TEIJIONEpeaye.

[Tonstue 06 anmmabatHOM mpouecce. IlepBblif 3akoH TepMmoaMHAMHUKHU. IlpumeHeHue
MIEPBOTO 3aKOHA TEPMOJIMHAMUKH K U3ompoueccaM. I paguueckast uHTepIipeTaus padboThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTk mpoieccoB B MPUPO/IE.

Tennosie Mammubl. [TpuHIUIBI 1eficTBUS TEMIOBBIX MaluH. [IpeoOpazoBanus sHEpruu B
TeruioBeIX MamuHax. KoadduuueHnTt nonesHoro neiictBus teruioBoil mammubl. Llukn Kaphno u
ero Ko3(pHUIHMEHT MOJIE3HOTO ACHCTBU. DKOJIOTHYECKUE MPOOIEMbI TEIIOHEPT eTHKH.

Texnuueckue ycTpoiicTBa M IPaKTUYECKOE MPUMEHEHHUE: JBUTaTelb BHYTPEHHETO
CropaHusi, OITOBOM XOJOJMIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

V3MeHeHre BHYTpEHHEW SHEprMM Tela IMPH COBEPUICHUHM pabOThI: BBUJIET MPOOKH M3
OYyTBUIKM TIOJl JIEHCTBHEM C)KAaTOro BO3/yXa, HarpeBaHue >Qupa B JATYHHOU TpyOke myTéM
TpeHus (BUICOJEMOHCTPALIUS ).

N3MmeHeHne BHYTpEHHEN 3HEpruu (TeMIepaTypsl) Tela Ipy TeIUIonepeaye.

OmnpIT no aguabaTHOMY PAaCIIMPEHUIO BO3yXa (OTBIT C BO3AYLIHBIM OTHUBOM).

Mojenu napoBoii TypOUHBI, IBUTATEIIsI BHYTPEHHETO CrOPaHUsl, PEaKTUBHOTO JBUTaTElIsl.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3mepenue ynenbHON TEINIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanus eéeujecmea. Pazoevie nepexoonvl

[TapooOpazoBanne u KouzaeHcanus. Vcmapenne u  kumenue. AOCONMIOTHas U
OTHOCHTEJIbHAS BJIAYKHOCTH BO3yXa. HachlleHHbIi map. Y enpHas TerioTa napooOpa3oBaHHsL.
3aBUCUMOCTb TEMIIEPATYPBl KUIIEHUS OT aBJICHMUSL.



Tsépnoe teno. Kpucrannnueckue u amop¢Hbie Tena. AHH30TPOIUS CBOMCTB KPUCTAILIOB.
Kunkne xpucramnel. CoBpeMeHHble MaTepuansl. [lnaBieHne um kpucraminzauus. Y IelbHas
TeruioTa riaBneHus. Cyonumarus.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHuueckue yCTpOMCTBA M IMPAKTUYECKOE IPUMEHEHUE: TUIPOMETP U IICUXPOMETP,
KAJIOPUMETP, TEXHOJIOTMM  IIOJIy4EHHMS COBPEMEHHBIX  MAaTEpUAIOB, B TOM  4YHUCIE
HaHOMAaTEpUaAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX I1APOB.

Kunenue npyu noHM>KEHHOM J1aBJIEHUH.

Crnioco0ObI M3MepeHHst BIaKHOCTH.

HaGnronenue HarpeBaHus U IUIaBJICHUS KPUCTAJUIMYECKOTO BEIECTBA.

JleMoHCTpanys KpUCTalIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Paznen 4. DiekrpoamHamMuka

Tema 1. Inekmpocmamuka

OnexTpuzanus Tel. OJNEKTpUUYeCKuM 3apan. JlBa BuAa DSIEKTPUUYECKUX 3apsiioB.
IIpoBOIHUKH, AUANEKTPUKH U MOJYIIPOBOJIHUKN. 3aKOH COXPAHEHHUS IEKTPUUYECKOTO 3aps/a.

B3aumopneiicteue 3apspoB.  3akoH  Kymona. ToueuHslil  3nexkTpuueckuil  3aps.
Onextpuueckoe mnoJie. Hanpsok€HHOCTh anekTpuueckoro mnois. IlpuHnmn cynepno3uuun
EKTPUYECKUX MOJIeH. JINHUY HANPsKEHHOCTU AIEKTPUYECKOTO TOJIS.

PaGora cunm oanekrpocrarmueckoro mosst. [loTeHrmman. Pa3HOCTP  MOTEHIMATIOB.
IIpoBOAHUKY U AUDIIEKTPUKH B HIEKTPOCTATUYECKOM IOJI€. [uanexTprudeckas IpOHULIAEMOCTb.

OnektpoéMkocTh. KonpeHcatop. DIeKTpOEMKOCTh IUIOCKOTO KOHAEHCATopa. DHEprus
3apsKEHHOIO KOHJIEHCATopa.

TexHuueckue yCTpOWCTBA M IPAKTHUECKOE IIPUMEHEHHE: DJIEKTPOCKOI, 3JIEKTPOMETD,
ANIEKTPOCTATUYECKAsl 3alIUTa, 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHJEHCATOP, KOMUPOBAIbHBIN
anmnapar, CTpyWHBbIH IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLIUIL JEHCTBUS DIEKTPOMETPA.

B3auMoericTBre HadIeKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEll.

IIpoBOAHUKH B 3IIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaTH4ecKas 3allluTa.

JINDIIEKTPUKY B DJIEKTPOCTATUYECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIaJu IUIACTHH,
PacCTOSHUS MEKLy HUMU U TUDJIEKTPUYECKON ITPOHULIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHEHCATOoPa.

Yuenuueckuu sxkcnepumenm, nabopamopusie pabomul

N3mMepenue aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannwiit 3nekmpuyeckuit mox. Toku é pa3iuunvix cpeoax

DNEeKTPUYECKUM TOK. YCIOBUS CYIIECTBOBAHMS AJIEKTPUUECKOTO TOKA. MICTOUHMKHM TOKa.
Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpspkenne. 3akon Oma a5 yqacTka LETH.



DneKTpuYecKoe COINPOTHBJICHUE. VY aenpHOE COIIPOTHUBIIEHUE BEIIECTBA.
ITocnenoBarenpHOE, NApAJUIEIBLHOE, CMEIIAHHOE COEAMHEHNE TPOBOJHHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyns—Jlenma. MOIHOCTD 3JIEKTPUYECKOTO TOKA.

DNEeKTpOABMKYIIAasl CUJIa U BHYTPEHHEE CONIPOTHUBIIEHUE NCTOYHUKA TOKA. 3akoH Oma [uid
IIOJIHOM (3aMKHYTOI1) 3nekTpuyeckoil nenu. KopoTkoe 3amMbIKaHuE.

DneKTpOHHas IPOBOAUMOCTD TBEPBIX METAJIIOB. 3aBUCUMOCTD COIIPOTUBIIEHUS METAIIIIOB
OT Temieparypsl. CBEpXIPOBOAUMOCTb.

DnexTpuuecKkuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHAass W TPUMECHAs MPOBOAUMOCTh TOJIYIPOBOJIHUKOB.
CoiictBa p—Nn-nepexoaa. [loxynpoBoIHUKOBBIE TPHOOPHIL.

OneKTpUYeCcKuii TOK B PACTBOpPAX M pacIIaBax 3JIEKTPOJUTOB. OJIEKTPOIUTHUECKAS
JUCCOIMAIUS. DIEKTPOJIN3.

OnexTpuueckuil ToK B razax. CaMOCTOSITENbHBIN U HECAMOCTOSTENbHBIN pa3psaa. MoiaHus.
[Ina3zma.

Texnuueckue ycTpoiicTBA M NPAKTUUYECKOE IPUMEHEHHME: aMIEPMETP, BOJIBTMETD,
peocTar, HMCTOYHUKM TOKa, OHIEKTPOHArpPEBATENbHBIE MPUOOPBI, DIEKTPOOCBETUTEIBHbBIC
npuOOpBl, TEPMOMETP CONMPOTHBICHHS, BaKyyMHBIH JHOJ, TEPMHUCTOPHI U (POTOPE3UCTOPHI,
IIOJIYIIPOBOAHUKOBBIN AUOJ, FaJIbBAHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HaPSHKEHUS.

3aBUCUMOCTb CONPOTHUBIIEHHUS LUIMHAPUYECKHX IPOBOJAHMKOB OT JUIMHBI, IJIOLIAAN
MIONIEPEYHOI0 CEYEHUSI U MaTepuaa.

CMeniaHHO€ COeTMHEHUE TPOBOIHUKOB.

[Ipsimoe m3MepeHue 3eKTpoABHXKyLIEH cuibl. KopoTkoe 3amblKaHHE TajbBaHUYECKOTO
2JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTD CONPOTUBIIEHUS METAJIIIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB DJIEKTPOJIUTOB.

HckpoBoii pa3psia ¥ IPOBOJUMOCTD BO3LyXa.

OnHOCTOPOHHSS MPOBOAUMOCTD TUOJIA.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3ydeHne cMEeaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue  SNEeKTpPOABMKYILEH CHJIBI UCTOYHMKA TOKAa M €r0  BHYTPEHHEIO
CONPOTHBIICHUSI.

Habmonenue snextponusa.

MexnpeaMmerHble CBA3U

Nzyuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 Kimacce OCyIIECTBISETCS C y4ETOM
COJIepKATENbHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHKH, OWMOJIOTHUH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mescnpeomemnsie nousamus, CBS3aHHbIE C H3YyYEHHEM METOJOB HAYYHOTO TO3HAHUS:
SIBJICHUE, Hay4dHbId (akT, rumoTe3a, ¢u3MyecKas BETUYHMHA, 3aKOH, TEOpHUs, HaOIIOJCHUE,
AKCHEPUMEHT, MOJAEIUPOBAHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: peuieHHEe CHUCTEMBbl ypaBHEHMH, JHUHEWHas (yHKuus, mnapabona,
runep0oia, uX rpauKu ¥ CBOMCTBA, TPUTOHOMETpUYECKUE (DYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC,
KOTAaHI'€HC, OCHOBHOE€ TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOpPHl M MX MPOEKLUHUHU Ha OCHU
KOOPJMHAT, CII0KEHUE BEKTOPOB.



Buonoeusn: mexannyeckoe JBMKEHUE B JKUBOH mpupoje, aupysus, ocMoc, TernaooOMeH
KUBBIX OPraHU3MOB (BBl TEIUIOTIEPE/Iau, TEINIOBOE PAaBHOBECHE), HIEKTPUUECKHUE SBIICHUS B
YKUBOU NIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIECTBA,
MOJISIDHAass Macca, TEIUIOBbIE CBOWMCTBA TBEPABIX TEJ, JKUIKOCTEH M Ta30B, JJICKTPUYECKUE
CBOICTBA METAJIOB, AIIEKTPOJIUTHIECKAS AUCCOLIMAIINS, TaIbBAHHKA.

Teoepaghus: BNaxXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeusa: nmpeoOpa3oBaHue JBIXKEHUI C UCTOIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, TMOJIIWIMHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS HMMITYJIbca B TEXHHKE (pakeTa,
BOJAOMET W JIpyrue), JBUTATeNb BHYTPEHHErO CropaHus, mapoBas TypOHWHA, OBITOBOM
XOJIOUIIBHUK, KOHIUIIMOHEP, TEXHOJIOTUHU TOJIy4EHHUs] COBPEMEHHBIX MAaTE€pPHUajoB, B TOM YHCIE
HAaHOMATepHAJIOB, W  HAHOTEXHOJOTMM,  DJEKTPOCTAaTHYECKas  3alluTa,  3a3eMJICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPUHTEp, dJIEKTpOHArpeBaTeNbHbIE HPUOOPHI,
3IIEKTPOOCBETUTENIbHBIEC TIPUOOPHI, TabBAHHKA.

11 KJIACC

Paznen 4. DiekTpoanmnamMuka

Tema 3. Maznummnoe none. IneKmpomacHUmMHAA UHOYKUUA

IlocTrositHHbIE MarHuWTHl. B3anMMOIENCTBHE IOCTOSAHHBIX MAarHUTOB. MarauutrHoe moue.
Bexrop marauTHOM MHAYKIMK. [IpyHIUD Cyleprio3uIuyu MarHUTHBIX 10J1eH. JIMHUY MarHUTHOM
nHAyKIuy. KapTuHa TMHUN MarHUTHOW MHIYKIUU 0JIS TOCTOSIHHBIX MarHUTOB.

MarautHoe 1noJjie IpOBOJAHMKA C TOKOM. KapTWHa NMHMM MHAYKIUMU MarHUTHOIO IOJIS
JUIMHHOTO IIPSIMOTO IPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJHHUKA, KATYIIKH C TOKOM.
OmnsiT Opcrena. B3anMonelicTBre NPOBOJHUKOB C TOKOM.

Cuna AmMniepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna Jlopenna, €€ MoAylb M HampaBieHUE. J[BU)KeHME 3apsyKEHHOW YacTULBl B
OJTHOPOJHOM MarHuTHoM mose. PaGora cubl Jlopenna.

SIBneHue HIEKTpOMAarHUTHOM WHAYKUMHM. [IOTOK BEKTOpa MAarHUTHOM MHIYKLHH.
DNEeKTPOABMKYIIAsl CUJIa MHAYKIUHU. 3aKOH AJIEKTPOMAarHUTHOM UHAYKIuu Dapanest.

BuxpeBoe anekTpuueckoe IMosie. DIEKTPOABMKYILAs CHUJa HHAYKIUU B IIPOBOJHHKE,
JBIKYILIEMCSI [IOCTYNIATENBHO B OJTHOPOHOM MarHUTHOM II0JI€.

IIpaBuiio Jlenna.

NHayKTUBHOCTG. SIBIEHNE CAMOMHAYKIMU. DIEKTPOABIKYILAS CUJIa CAMOUHAYKIUH.

OHeprus MarHUTHOTO TOJIS KaTYIIKU C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHuueckue yCTPOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: IIOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHUTHI, AEKTPOABUIaTENb, YCKOPUTEIN IEMEHTAPHbBIX YaCTHILL, MHAYKLINOHHAS TEYb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHHUE AIIEKTPOHHOTO My4YKa MAarHUTHBIM I0JIEM.

JInHUY MHYKIIMY MarHUTHOTO TOJISL.

B3aumoelictBrue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlerictBre cuiibl JIOpeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBneHue EKTPOMarHUTHON UHAYKIIVH.



IIpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJBMKYIIEH CHIIBI MHIYKIMHM OT CKOPOCTH M3MEHEHUs MAarHUTHOTO
IIOTOKA.

SIBiIeHME CAaMOMHIYKIIN Y.

Yuenuueckuui sxcnepumenm, nabopamopsie pabomul

N3yyenne MarHuTHOTO I0JIs KaTYIIKUA C TOKOM.

HccnenoBanue AeCTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

UccnenoBanue siBIeHUs 3JIEKTPOMAarHUTHOM MHIYKIIUU.

Pa3nea 5. KosieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUmMHble KONEOAHUA

Konebarenbnass cucrema. CBoOonHble MexaHHuUeckue KkojeOaHus. [‘apmoHnyeckue
konebanusa. Ilepuoxn, wactora, ammiauryna W (asza kosneGanuid. IIpy>KMHHBIH MasTHHK.
MaremaTHuecKkiuii MasTHUK. YpaBHEHHE TapMOHMYECKHX KoseOanuii. [IpeBparieHue sHepruu
IIPU TAPMOHUYECKUX KOJIEOaHUSIX.

KoneGarenbubiit koHTyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B HICAJIHLHOM
KoJIe0aTeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHMYECKUMH M 3JIEKTPOMAarHUTHBIMH
kosebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHs PHEPTUU B HJICAILHOM KOJeOaTelbHOM
KOHTYpE.

[IpencraBnenue o 3aryxaromuX KojeOaHUsAX. BbIHYX/IeHHbBIE MEXaHMUYECKUE KOJIeOaHuUs.
Pe3onanc. BeiHyx/1eHHBIE JIEKTPOMAarHuTHBIE KOJIEOaHuUS.

Ilepemennbiii Tok. CHHYCOUAANBHBIN NEPEMEHHBIN TOK. MOIITHOCTh MEPEMEHHOIO TOKA.
AMIITUTYAHOE U AEUCTBYIOIIEE 3HAUEHNUE CUIIBI TOKA U HAPSHKEHUS.

Tpancdopmarop. IIpousBoacTBo, mepegaya U TMOTPEOIICHUE DSIEKTPUUECKON SHEPTHUU.
OKOJIOTUYECKME PUCKH TpU IPOU3BOJCTBE MIEKTpodHepruu. KynbTypa wucnoiap3oBaHus
AJIEKTPO3HEPTUH B ITOBCEAHEBHOM KU3HMU.

TexHuueckue yCTPOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: DJIJIEKTPUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOIO TOKA, JIMHUU 3JIEKTPOIIepeiay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojiebaTeNbHONW cucTeMbl (TIPYXKUHHBIN WIIM MaTeMaTUYeCKUN
MasITHUK).

HabGnronenue 3aTyxarommx KojaeOaHuii.

HccnenoBanue cBOMCTB BBIHYKCHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CB00OOHBIC AIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuumiorpaMmbl  (3aBUCUMOCTH  CHJIBI  TOKA W HANpSDKEHUST OT BPEMEHM)  JUIs
AIIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3oHaHc npu mociienoBaTeNbHOM COEAMHEHMM PE3UCTOPA, KATYIIKM MHAYKTUBHOCTH M
KOHJIEHCATopa.

Monenb IMHUY 3IIEKTPOIIEpEIadH.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH TIEpUOJia MaJIbIX KOJIeOaHU| Tpy3a Ha HUTH OT JUIMHBI HUTH U
Macchl rpysa.

HccnenoBanue mnepeMEeHHOro TOKa B LENM M3 IOCIEA0BAaTENbHO COEIUHEHHBIX
KOHJIEHCATOPa, KaTyLIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60JIHbL



MexaHnueckue BOJIHBI, ycia0BUs pacnpocTtpaHenus. Ilepuoa. CkopocTs pacnpocTpaHEeHUs
u januHa BoJyiHBL. [lomepeunble W MpoJoOibHbIE BONHBL. HVHTepdepeHums u audpaxmus
MEXaHUYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. I'poMKoCTb 3ByKa. Bricota ToHa. TemOp 3ByKa.

DNEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS H3JIy4EHHMS 3JIEKTPOMAarHUTHBIX BOJIH. BzanMHas
opueHTanus BekTopoB E, B, V B anekrpomarauTHoil BoiHe. CBONMCTBAa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXeHHe, MpeoMIIeHHe, Nospu3anust, audpaxmus, wuHTepdepeHius. CKOpOCTh
JIEKTPOMArHUTHBIX BOJIH.

[lIkana 31€KTPOMArHUTHBIX BOJH. [IpuMEHEHHE 37EKTPOMAarHUTHBIX BOJH B TEXHHUKE M
OBITY.

[TpuHIMIBI paguoCBsI3U U TeneBUAeHU. Paguonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAIOILIEH Cpebl.

Texnuueckue ycTpoiicTBa M MPaKTUYECKOE NMPUMEHEHUE: MY3BIKAJIbHBIE WHCTPYMEHTHI,
yIbTpa3ByKOBas JUArHOCTHKAa B TEXHUKE U MEIUIMHE, pajap, PaJUONpPUEMHHK, TEIEBU30p,
anTeHHa, tenedon, CBU-meus.

Jlemoncmpayuu

OO6pa3oBaHue 1 pacrpoCTpaHEHUE MOMIEPEYHBIX U MPOIOTIBHBIX BOJIH.

Konebmomieecs: Teno Kak HCTOYHHK 3BYKA.

HabGnronenue oTpaxeHus U MPEIOMIICHHUSI MEXaHUYECKUX BOJIH.

Habnronenue unrepdepeHunu u uppakiind MEXaHUYECKUX BOJTH.

3BYKOBOMW PE30HAHC.

HaGnronenue cBSI3M TPOMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYIOM M YacTOTOH
KOJICOaHUH.

HccnenoBanue  CBOMCTB — 3JIEKTPOMAarHUTHBIX — BOJIH:  OTPaKEHHUE, IPEJIOMIICHHE,
noJisipu3anus, Tuppakuus, HHTepepeHus.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsMonMHenHOE pacpoOCTpaHEHUE CBETa B OTHOPOJHOM Cpele.
JIyud cBera. ToyeuHbIl HCTOYHUK CBETA.

Otpaxenue cBera. 3akOHBI OTpakeHHs cBeTa. IlocTpoeHue H300pakeHUl B IJIOCKOM
3epKaje.

[Ipenomnenue cBera. 3aKOHBI MPENOMIICHHS CBeTa. AOCONIOTHBIA  TOKa3aTenb
npenomiieHud. [lonHoe BHyTpeHHee oTpakeHHe. [IpenenbHbli yrosl IMOJHOIO BHYTPEHHETO
OTpaXKECHHUS.

Hucniepcus cBeta. CnoxxHbIM cocTaB 6enoro csera. Lger.

CoOuparoue ¥ paccewBaromue JUH3bL. ToHKas mnuH3a. DOKyCHOE pacCTOsIHHE U
ONTHYECKasi cujla TOHKOU JuH3BL [locTpoeHne n3o0pakeHuil B COOMPAIOIINX U PacCEUBAIOIINX
nuH3ax. PopMyna TOHKOU JIMH3BL. Y BEIUYEHUE, 1aBAEMOE JIUH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBas ontuka. Wutepdepenmus cera. KorepeHTHblE HMCTOYHUKH. Y CIOBUS
HaOJII0IEHUS] MAKCUMYMOB ¥ MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTHHE OT JBYX CHH(]A3HBIX
KOT'€PEHTHBIX HICTOYHHUKOB.

Hudpakmuss cBeta. JudpakunonHas pemérka. YcaoBHE HaOMIOJACHUS TJIaBHBIX
MaKCUMYMOB TIPH MaJICHUH MOHOXPOMAaTUYECKOTO CBETA Ha TU(PPAKIIMOHHYIO PEHIETKY.

ITonspuzanus ceera.



Texuuueckue ycTpoWCTBAa M IPaKTHYECKOE MPHMEHEHHE: OYKH, Jyma, (oToammapar,
MPOCKIMOHHBIA ammapar, MHKpPOCKOI, TEJECKOI, BOJOKOHHAs ONTHKA, AU(paKIMOHHAS
peléTKa, MoJISIpOn.

Jlemoncmpayuu

IIpsimosmHENTHOE pacpOCTpPaHEHUE, OTPAaXEHHE M IpelomiieHue cBera. ONTH4ecKue
pUOOPHL.

ITonHoe BHYTpeHHEE OTpakeHHe. Moenb CBETOBOAA.

HccnenoBanue cBOMCTB M300payKEHU B JIMH3AX.

Mogenn MUKpOCKOIIa, TEJIECKOIIA.

Habnronenue naTEpPEpeHIINU CBETA.

HabGnronenue nudpakuuu cera.

HaGnronenue nucnepcuu cBeta.

ITonydeHue cnexrpa ¢ IOMOIIBIO IIPU3MBI.

[Toyuenue ciekTpa ¢ MOMOIIBIO JUPPAKIIHOHHON PEIIETKH.

HabGnronenue nossipu3aum cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenune nokazaTeiis IpeJoMIIEHUs CTEKIIA.

HccnenoBanue cBOMCTB M300payKEHU B JIMH3AX.

HaGnronenue nucnepcuu cBeta.

Pa3nes 6. OcHOBBI clIeNMAJILHON TEOPHUH OTHOCHTEJILHOCTH
I'paHuubl MPUMEHMMOCTH KJIACCHMYECKOM MexaHuKu. [locTynaTel crienuanbHON TEOPUH
OTHOCHUTEIIBHOCTU: HHBAapUAaHTHOCTb MOJYJs CKOPOCTH CB€Ta B BaKyyme, IPUHLHUII
OTHOCUTENILHOCTH DWHIITEHA.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU U COKPAILIEHUE JTTUHBL.
OHeprus U UMIYJbC PENSITUBUCTCKON YaCTHUIIBI.
CBs13p Macchl ¢ SJHEPTHEN U UMITYJIBCOM PENATUBUCTCKON YaCTUIBl. DHEPrUs MOKOSL.

Pa3nen 7. KBantoBasi pusznka

Tema 1. dnemenmot K6AHM OGO ONMUKU

®otonbl. ®opmyna Ilnanka cBsi3u sHEpruu (HOTOHA C €ro YaCTOTOW. DHEPTUsl U UMITYJIbC
¢dorona.

OtkpeiTue u wuccrnepoBanue ¢orodppexra. Ombitel A. I. CroneroBa. 3aKOHBI
¢dororpdekra. YpasHenue DitHmTeitHa 1151 poTodpdexra. «KpacHas rpanunay dporodrddexra.

HNasnenue cera. OnbiTel [1. H. JIeOenena.

XHUMHUYECKOE ACUCTBUE CBETA.

Texuuueckue ycTpOHCTBA M TNPAKTHUECKOE NPUMEHEHHE: (OTOINEMEHT, (HOTONATUHK,
CoJIHeyHast 0aTapest, CBETOIUOI.

Jlemoncmpayuu

®oT103QPeKT Ha YCTAHOBKE C IIMHKOBOH TJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (oTodddekra.

Ceeronuon.

Conneunas Gatapest.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmnbiTel Pesepdopnaa mo paccesnuto o -uactuul. [lmanerapnas
Mmozenb aroma. [locrynarel bopa. M3nyuenne u norsomienne (GOTOHOB MPU MEPEXOJe aToMa ¢



OJIHOTO YpPOBHSI 3HEpPruM Ha Apyro. Buasl cnektpoB. CHeKTp YpOBHEW 3HEpPrMM aToMa
BOJOpPOJIA.
BonnoBble cBoiicTBa yactuil. Bomnnsl ne bpoiinsa. KopryckyaspHO-BOJIHOBOM Tyanu3M.
CrioHTaHHOE M BBIHYKJCHHOE U3IIyYEHHUE.
TexHuueckue yCTpOMCTBA U IPAKTUYECKOE IIPUMEHEHUE: CIEKTPAIBHBIA aHaIu3
(cexkTpockomn), Jiazep, KBAHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopra.
Omnpenenenne QJIMHBI BOJHBI J1a3epa.
HabGnronenue nuHeyaThIX CIEKTPOB M3ITyYECHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HabGmnronenue nuHeuaToro crnekrpa.
Tema 3. Amomnoe aopo
OKCIIEpUMEHTBI,  JIOKa3bIBAIOIME  CJOXKHOCTh  CTPOEHMS  sapa. OTtkpbiTHE
panuoaktuBHOCTH. OnbITE Pe3epdopaa mo onpeneneHuio cocraBa pauoakKTUBHOTO U3ITyYCHHS.
CoiicTBa anb(da-, 6era-, raMmma-u3aydeHus. BiusHue painoakTHBHOCTH Ha KUBbIE OPraHU3MBI.
OtkpeiTHe TpoTOHa M HeWTpoHa. Hykmonnas monens siapa I'eiizenOepra—lBaHeHKoO.
3apsin anapa. MaccoBoe uucio siapa. M3oTomnsl.
Anbda-pacnaa. DIEKTPOHHBIH M MO3UTPOHHBIM Oera-pacman. ['amma-uznydeHue. 3akoH
paZvoaKTUBHOIO pacraja.
DHeprus cBSI3M HyKJIOHOB B sijipe. SnepHble cuitbl. JleekT Macchl spa.
SAnepHble peakuuu. [lenenue u CUHTES SI€ED.
Snepubiii  peakrop. TepmosnepHblii cuHTe3. IlpoOremMbl W TMEPCHEKTUBBI  sSACPHON
SHEPreTUKU. DKOJIOTMUECKUE ACIIEKTHI JIEPHON IHEPTETUKH.
OnemeHTapHble yacTULbI. OTKPBITHE TO3UTPOHA.
Metoabl HAOMIOACHNUS U PETUCTPALIUH 3JIEMEHTAPHBIX YacTHUII.
®dyHnameHTaIbHBIE B3auMoelcTBus. EquHCTBO r3nueckoi KapTUHBI MUDA.
TexHuueckue ycTpoOMCTBA M IPAKTUYECKOE MPUMEHEHHUE: NO3UMETpP, KaMepa BuibcoHa,
SICPHBINA PeakTop, aTOMHasE boMOa.
Jlemoncmpayuu
Cu€TunK HOHU3HUPYIOUIUX YACTHII.
Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB 4acTHIL (10 TOTOBBIM (poTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3NKH

Otanbl  pa3BUTHS  acTpoHoMuu. lIpukinagHoe W MHUPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMHUH.

Bun 3Bé3an0r0 HeOa. Co3Be3usi, spKue 3BE3/bI, IIAHETHI, UX BUTUMOE JBUKCHHE.

ConHe4uHas cucTeMa.

Connue. ConHeunast akTUBHOCTh. Mctounuk sHeprum ConHua M 3BE31. 3BE3IBI, UX
OCHOBHBIE XapaKTEpPUCTUKH. JlMarpamMma «CHEKTPaJbHBIA KJIaCC — CBETHUMOCTBY». 3BE3/bI
IJIaBHOM MOCJIEIOBATEILHOCTH. 3aBUCUMOCTH «Macca — CBETHUMOCTLY I 3BE3 IJIaBHOH
MOCJe0BaTeNIbHOCTU. BHyTpenHee cTpoenune 3BE3N. CoBpeMEHHbIE TMPEJACTaBICHUS O
MPOUCXOKACHUH U 3BoJIIOIMK CoJIHIIA U 3BE3/1. DTallbl KU3HU 3BE3I.



Muneunsiii [1yTs — Hama "anaktuka. [lonoxxenue u neuxkenne CoisnHua B I'anaktuke. Turbl
rajakTuk. Paguoranaktuku u kBasapsl. UEpHbIE ObIPBI B sApax rajJakTHK.

Bcenennas. Pacmupenue Bcenennoil. 3akon XaO6ma. Pasberanme ramaktuk. Teopus
Bbosemioro B3peiBa. PenukroBoe usnydeHue.

MacmrabHast ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnsie mpobaemMbl acCTpOHOMUH.

Yuenuueckue nabnooenus

HaGnronenust HeBOOPYXEHHBIM TJ1a30M C MCIIOJIB30BAaHUEM KOMITBIOTEPHBIX MPUIIOKEHUN
IUISL OTIpeIeNICHHs] TIOJIOKEHHsI HeOECHBIX 0OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3HS
CeBepHOro noymapus 1 sipkue 3BE3/bl.

Ha6nronenus B Teneckon Jlynsl, miaaner, Mieunoro Ilyru.

O0o0marniee NoOBTOpPEeHUE

Ponp ¢usuku w acTpoHOMHHM B 3KOHOMHUYECKOW, TEXHOJOTHYECKOW, COIUAIBHON H
THYECKOU cdepax IesSTETbHOCTH 4YeNOBeKa, pOJib M MECTO (U3MKM U acTPOHOMHUH B
COBPEMEHHOM HAay4yHOW KapTHMHE MHUpPA, pPOJb (QHU3UUECKOH Teopun B (HOpMUPOBAHHH
NPEJCTaBICHUN 0 PU3MUECKON KapTHUHE MUPA, MECTO (PU3UYECKON KapTUHBI MUpa B O0ILEM PATY
COBPEMEHHBIX €CTECTBECHHO-HAYUHBIX IIPEJCTABICHUN O IIPUPOIE.

MexnpeamerHblie CBA3U

Nzyuenne kxypca ¢usuku 06a3zoBoro ypoBHs B 11 Kimacce ocCymIecTBIsS€TCS € y4ETOM
COJIepKATENbHBIX MEKIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OWMOJIOTUH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mescnpeomemnsie nousamus, CBS3aHHbIE C H3YyYCHHEM METOJOB HAYYHOTO TO3HAHUS:
SBJICHUE, Hay4dHbId (akT, rumoTe3a, ¢u3MyecKas BETUYHMHA, 3aKOH, TEOpHUs, HaOIIOJCHUE,
JKCIIEPUMEHT, MOJEIUPOBAHNE, MOJECIIb, U3MEPECHHUE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHUH, TPUTOHOMETPHUUECKUE (YHKIIUH: CHHYC,
KOCHHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI U HUX
MPOEKIMH Ha OCH KOOPJHMHAT, CIIO)KEHHE BEKTOPOB, NMPOU3BOIHBIC 3JIEMEHTAPHBIX (DYHKIIHIA,
MPU3HAKH 110100 TPEYTOJIBHUKOB, ONPEeNICHHE TUIOIAAN IUIOCKUX GUTyp 1 00bEMa Ted.

Buonoeus: snextpuyeckue SIBICHUS B JKUBOM mIpupoje, KojeOaTelbHbIC IBIXKCHUS B
KUBOU IIPUPOJE, ONTUYECKHUE SBICHUA B JKUBOM IPUPOJE, NCUCTBUE paJvallMd Ha >KHUBBIC
OpraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPHUCTAUIMYECKass CTPYKTypa TBEPIBIX Tel,
MeXaHU3MBbI 00pa30BaHUs KPUCTAIUTMUECKON PEIIETKY, CIIEKTPAJIbHBINA aHAIU3.

leoepaghus: marHuTHBIE TIONIOCA 3€MITH, 3aJI€KHM MAarHUTHBIX Py, POTOCHEMKA 3eMHOM
IIOBEPXHOCTH, IIPEACKA3AHUE 3EMIICTPSICCHUM.

Texnonozus: TAHUU DIEKTPOIEPENay, FEHEPATOP MIEPEMEHHOTO TOKA, HJIEKTPOBUTATENb,
WHAYKIIMOHHAS Te4b, pajap, paAuoONpuEMHHK, TEJIeBH30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIMOHHBIN anmapar, BOJIOKOHHAsI ONITUKA, COJTHEYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OGPA3OBAHUA

OcBoenue yuebHoro mpeaMera «®dusnuka» Ha ypoBHE cpeaHero ooduiero oOpa3oBaHUs
(Oa30BBIi  ypOBEHb) JIOJDKHO  OOECHEeYUTh  JOCTHIKEHHE  CICAYIOIIHUX  JIMYHOCTHBIX,
MeTarnpeIMEeTHBIX U MPEAMETHBIX 00pa30BaTENbHBIX PE3yIbTATOB.

JINMYHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE PE3yNbTaThl OCBOCHHS yueOHOro mpeamera «DPHU3MKa» OJKHBI OTPaXkaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSI PYKOBOJICTBOBATHCS C(OPMHUPOBAHHON BHYTPEHHEH
NO3UIMENH JUYHOCTH, CHUCTEMOW IICHHOCTHBIX OpHEHTAIlMil, TO3UTUBHBIX BHYTPEHHUX
yOeX/IeHU, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM  POCCHIICKOro  oOIecTBa,
pacumpeHue KU3HEHHOTO OIbITa M ONBITA JESTENbHOCTH B IPOLECCE peau3allii OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOMN eI TEIHHOCTH, B TOM YUCIIE B YACTH:

1) rpa’aaHcKOro BOCIUTAHMS:

C(OPMHPOBAHHOCTh TPAXKAAHCKOM TO3MLIMU  OOy4aromerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YIEHA POCCUHCKOTO 0OIIeCTBa;

NPUHATHE TPAIULIHMOHHBIX OOIICUENIOBEYECKUX TYMAHUCTHUYECKUX M JEeMOKPATUYECKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NESTENBHOCTh B MHTEpECax TI'Pa)JaHCKOTO OOIEeCTBa,
y4acTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIbHON OpraHu3aliu;

YMEHHE B3aUMOJICHCTBOBAaTh C COLMAIBHBIMU HMHCTUTYTAMH B COOTBETCTBUH C HX
(GYHKUIMSAMU ¥ Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHMS:

c(OPMHUPOBAHHOCTh POCCUIUCKOM IpakIaHCKOW MACHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOLICHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTIDKEHHSIM POCCHICKHX
y4E€HBIX B 001aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEICHNUS;

CIOCOOHOCTh OLIEHWBATh CUTYALMIO U NMPUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTHUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B ACATEIBHOCTU YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUMBOTO OYAyIIEro;

4) 3cTeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIECHHE K MHPY, BKIIIOYas 3CTETUKY HAyYHOT'O TBOPYECTBA, MPHCYILETO
¢u3nveckoil Hayke;

5) Tpy10BOT0 BOCIMTAHUSI:

MHTEpEC K pa3iu4yHbIM chepaM TpoPecCHOHATHHON NeATETbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (U3MKOW W TEXHUKOW, YMEHHME COBEpIIaTh OCO3HAHHBIM BbIOOP Oymymieit
npoeccur U peain30BbIBATh COOCTBEHHBIE JKU3HEHHBIE TJIaHBbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHIO M caMO00pa30BaHUIO B 00JacTu (PU3MKMU Ha
MPOTSKEHUU BCEU JKU3HU;

6) IKOJIOTHYECKOT0 BOCTIUTAHUS:

C(OPMHPOBAHHOCTh AKOJOTHUECKOW KYIBTYpHl, OCO3HaHHME TJOOAIBHOTO XapakTepa
HKOJIOTUYECKUX MTPOOIIeMm;



IJIAHUPOBAHUE U OCYIICCTBICHUE IEUCTBUH B OKPYKAIOIICH Cpele Ha OCHOBE 3HAHUSA
LeJIel yCTOWYUBOIO pa3BUTHUS YEJIOBEUECTBA;

paclIMpEeHUe OIBITA JACATEIBHOCTH 3KOJIOTMYECKOM HAIPaBICHHOCTH HAa OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) HEeHHOCTH HAYYHOT O MO3HAHUS:

C(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;

0CO3HAHME IICHHOCTU HAYYHOU AEATENbHOCTH, TOTOBHOCTh B IpoIlecce U3y4eHUsT (PU3UKU
OCYLIECTBJIATh IPOCKTHYIO U UCCIIEN0BATENIBCKYIO NE€ATEIbHOCTh HHIMBUAYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3naBaTenbHBbIC YHHBeEPcAIbHbIE YUeOHbIE el CTBUS
ba3oBrble Jornyeckue 1eHCTBHUA:

CaMOCTOSTENIbHO (OPMYIIMPOBATh M aKTyaJU3UPOBATH IpOOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPEAEIATh LN AEITENbHOCTH, 3aJJaBaTh apaMeTPbl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBJIATH 3aKOHOMEPHOCTHU M MIPOTHBOPEUUS B pACCMAaTPUBAEMBIX (PU3MUECKUX SBICHUSAX;

pa3pabaTbIBaTh IUIaH PELICHUS MPOOIEMbl C YIETOM aHAIN3a UMEIOIINXCS MaTepUaIbHBIX
U HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTb, OLICHUBATH COOTBETCTBHE PE3YJIbTAaTOB LENSIM,
OLICHUBATh PUCKU NOCIEACTBUN JESITEIBHOCTH;

KOOPAMHUPOBAaTh W BBINOJIHATH pPAabOTy B YCIOBUAX pPEAJbHOrO, BHUPTYAIBHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHE TIPU PEIICHUH KU3HEHHBIX MPOOIeM.

Bba3oBrble nucciieqoBare/ibCKue 1eHCTBUS:

BJIQJICTh HAyYHOH TEPMHHOJIOTHEH, KIIOUEBBIMH MOHSATHSAMH W MeToJaMH (puznyeckon
HayKu;

BJIQJIETh HaBBIKAMH y4eOHO-MCCIIEOBATENBCKON U MPOEKTHOM NEATENbHOCTH B 00JacTh
¢u3UKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIILHOMY TIOUCKY METOJIOB pEIICHUs 3a1a4
(bu3n4IecKOro coZep KaHus, MPUMEHEHHUIO Pa3IMYHBIX METO/IOB MTO3HAHUS;

BJIAJECTh BUAAMU JEATEIBHOCTU IO TOJYYEHHIO HOBOTO 3HAHHUSA, €r0 HMHTEpIpETaluy,
npeoOpa3oBaHUI0O U TMPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX CHUTYAIMsX, B TOM YHCIE MpH
CO3/IaHUH Y4EOHBIX MPOEKTOB B 00JIaCTH (DU3HKH;

BBISBIIAATh IPUYMHHO-CIIEJCTBEHHBIE CBSA3M M aKTyaJM3UpOBaTh 3ajady, BbIIBUIaTb
TUIOTE3y €€ pElIeHMs, HAaXOIUThb apryMEHThl MJs J0Ka3aTelbCTBA CBOUX YTBEPKACHUH,
3aJ1aBaTh NapaMeTPbl U KPUTEPUU PELICHMUS;

aHAJIM3MPOBATh TIOJYYEHHBIE B XOJE PpEUIEHMs 3aJaud  pPE3ynbTaTbl, KPUTHUECKU
OILICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHUSX;

CTaBUTh U (PopMyIHpOBaTH COOCTBEHHBIC 3a7aud B 0Opa30BATEIBHOU NEATEIHHOCTH, B
TOM YHCIIE IPH U3Y4YEHUH (PU3UKH;

J1aBaTh OLIEHKY HOBBIM CHTYalLlUsIM, OLICHUBATh PUOOPETEHHBII OTIBIT;

YMETh NEPEHOCUTh 3HAHUA N0 (PU3KKE B MPAKTHUECKYIO 00JIaCTh KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HbIX MPEAMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEH, IPEUIaraTh OPUTMHAJIBHBIE TIOIXOAbI U PELICHMUS;

CTaBUTb MPOOIEMBI U 33JJaUH, TOMYCKAIOIINE aTbTePHATUBHBIEC PELICHHUS.



Padora ¢ undopmanueii:

BJIQJICTh HaBBIKAMHU TOJIydeHHUsS MHPOpPMALUU (PU3NYECKOTO COJAEPKAHUS M3 UCTOYHHKOB
pasHBIX THIIOB, CAMOCTOSTENIFHO OCYIIECTBIATH TIOMCK, AaHali3, CHUCTEMAaTH3alMI0 H
MHTEPIpETaHI0 HHPOPMAIIMK PA3TUYHBIX BUIOB U (HOPM IPEACTaBICHUS;

OLICHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCIOJb30BaTh CPEJICTBA HMH(POPMALMOHHBIX M KOMMYHHUKALMOHHBIX TEXHOJOTHH B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX M OpPraHM3allMOHHBIX 3a/1ady C CcOOIIoIeHHEM
TpeOOBaHUN 3PTOHOMHUKH, TEXHUKU 0€30TIaCHOCTH, TUTUEHBI, pecypcocOepekeHusi, MPaBOBbIX U
ATUYECKHX HOPM, HOPM HH(OPMAITMOHHOHN 0€301MacHOCTH;

CO3/1aBaTh TEKCThl (DPM3MYECKOTO COACP)KaHUS B pPa3IMYHbIX Qopmarax ¢ Y4EToM
HazHaueHUs WHPOpPMALMM W LEJIEeBOM ayAMTOpUH, BBIOMpas ONTUMAIBHYIO  (GOpMYy
MPEJCTABICHNUS U BU3YaTH3AIHH.

KoMMmyHuKkaTHBHBIC YHUBepcaIbHbIe y4eOHbIe JeHCTBUSA:

OCYIIECTBIIATH OOIIEHHE HA YpOKaX (PU3UKU U BO BHE-YPOUHOU JESITEIHHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CUTYAIlMi U CMST4aTh KOH(DIUKTHL;

Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHHUs C HCIIOJIb30BAHMEM S3BIKOBBIX
CPEICTB;

MOHMMATh U UCTIOJIb30BATh MPEUMYILECTBA KOMAaHAHON U MHIMBUIYaIbHON pabOTHI;

BBIOMpATh TEMAaTUKy M METOJAbl COBMECTHBIX NEHCTBHH ¢ y4yéTOM OOIIMX MHTEPECOB U
BO3MOKHOCTEN Ka)KJI0TO WICHA KOJIJICKTUBA,

IIPUHUMATh LIEJIM COBMECTHOM JEATENBHOCTH, OPraHHU30BBIBATH M KOOPAUHUPOBATH
JNEUCTBUS IO €€ NOCTMIKEHUIO: COCTABJIATH IUIAH JEHUCTBHM, PacIpeleisaTbh pOIM C Y4ETOM
MHEHHH yJaCTHUKOB, 00CYKIaTh Pe3ybTaThl COBMECTHOM pabOTHI;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHUKA KOMaH/bI B OOIIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

IpealaraTb HOBBIE IIPOCKTHI, OLCHUBATh UACU C INO3ULUHA HOBU3HBI, OPUTMHAIBHOCTH,
MIPAaKTUYECKOU 3HAYMMOCTH;

OCYLIECTBJIATh IIO3UTHBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYaLUsX,
MPOSIBISTH TBOPUYECTBO U BOOOpaKEHUE, OBbITH MHUIIMATHBHBIM.

PeryasitTuBHbIe YHHBepcaJbHbIe YUeOHbIe el CTBUS
Camoopranmn3anus:
CaMOCTOSITEIIbHO OCYIIECTBIIATh IMO3HABATEIbHYIO JEATENBHOCTh B 00JacTh (U3HMKU U
aCTPOHOMMH, BBISBIISTH IPOOJIEMBI, CTAaBUTh U (GOPMYIHPOBATh COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIBHO COCTaBJIATH IUIaH PEUICHUS Pacu€THBIX M KAa4eCTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHUSI TMPAKTHUECKOW pPabOTBl € y4ETOM HMMEIOIMXCS PECYpPCcOB, COOCTBEHHBIX
BO3MOKHOCTEH! U IIPEANIOYTCHUN;
JlaBaTh OLIEHKY HOBBIM CUTYallHsIM;
pacupATh paMK1 y4eOHOTO IIpeMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;
Je7aTh OCO3HAHHBIN BBIOODP, apryMEHTHUPOBATh €ro, Oparth Ha ce0s OTBETCTBEHHOCTH 32
peuieHue;
OLICHUBATh MPUOOPETEHHBII OIIBIT;
CocOoOCTBOBAaTh (POPMHUPOBAHUIO M TPOSBICHUIO OHPYAUIMH B 00JacTu (U3HKH,
MIOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYpHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHAILHBII HHTEICKT:



JaBaTh OLEHKY HOBBIM CHUTYyal[UsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTH, OLICHMBATH
COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJIAJICTh HABBIKAMM TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUS COBEpPIIAEMbIX NeHCTBUN
Y MBICJIUTEJIBHBIX IIPOLECCOB, UX PE3YJILTATOB U OCHOBAHMIA;

UCTIOJIb30BaTh MPUEMBI pe)IeKCUH ISl OLIEHKH CUTYAIMH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATH PUCKHU U CBOCBPEMEHHO IIPUHUMATDH PELICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apT'yMEHTBI IPYIUX IIPU aHAJIU3€ PE3yJIbTaTOB ACSATECIBHOCTH;

MPUHUMATH ce0sl, MOHUMAasi CBOM HEJJOCTAaTKH U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apT'yMEHTBI IPYIUX IIPU aHAJIU3€ PE3yJIbTaTOB ACSATECIBHOCTH;

MpU3HABATH CBOE MPABO U MPABO JIPYTUX HA OLIHOKH.

B nporecce OCTHKEHMS TUYHOCTHBIX PE3yIbTaTOB OCBOSHMS MPOTPaMMBbI IO (PU3UKE IS
YPOBHS CpeJHero o0IIero oopa3oBaHHUs y 0OYYaIOUIUXCS COBEPIICHCTBYETCS SMOLMOHAIBHBIN
MHTEJUIEKT, TPEAIOoIaraionmi copMupoBaHHOCTb:

CaMOCO3HaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE 3MOLIMOHATILHOE COCTOSHHE,
BUJICTh HAIPABJICHUS PA3BUTHUSI COOCTBEHHOW AMOIIMOHAILHON Cephl, OBITh YBEpEHHBIM B cele;

CaMOPETYJIIMPOBAHMS, BKJIKOYAIOLIETO CaMOKOHTPOJIb, yMeHue IIPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEACHUE, CIIOCOOHOCTh aJaNTHPOBATHCA K HMOIMOHAIBHBIM
W3MEHEHHSIM U TPOSIBIISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBALUM, BKJIKOYAIOUIEH CTPEMIICHUE K JOCTHKCHMIO LIEJIM U YCIEXY,
ONTUMU3M, HTHULIMATUBHOCTb, YMEHUE JEHCTBOBATH UCXOMs U3 CBOUX BO3MOKHOCTEH;

SMIIATUH, BKIIIOYAIOIIEH CIOCOOHOCTh TMOHUMATh 3MOIMOHAIBHOE COCTOSHHE JIpPYTruX,
YUUTBIBATH €T0 MPH OCYILECTBICHUH OOIIEHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HAaBBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHUS C JPYTUMHU
JOIbMU, 3a00TUTbHCS, IPOSBIISATH UHTEPEC U pa3peliaTh KOH(PIUKTHI.

IHNPEJIMETHBIE PE3YJIBTATbBI

K konmy obyuenus B 10 ki1acce npeaMeTHble pe3ylnbTaThl Ha 6a30BOM YpPOBHE JOJKHBI
oTpakaTh c(HOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHHIA:

JIeMOHCTPUPOBATh Ha MPUMEpPAX poJib U MecTO (PU3UKU B (HOPMUPOBAHUU COBPEMEHHON
HAay4HOW KAapTHHBI MUpPA, B Pa3BUTHUU COBPEMEHHOM TEXHUKU M TEXHOJIOTMH, B IPAKTUYECKOU
JIeSATEIILHOCTH JIIOJICH;

YUUTBIBATh TPAHUIBl TPUMEHEHUS H3YUEHHBIX (U3UUECKUX MOJETe: MarepuaibHas
TOYKA, WHEpPLHUAIbHAS CHUCTeMa OTcuETa, abCOJIIOTHO TBEPAOE TeNo, WICANbHBIA Ta3, MOJICITH
CTPOEHHMS Ia30B, KUIKOCTEH M TBEPABIX TEJ, TOYCUHBIA MIEKTPUUECKUHN 3aps]l IIPU PELICHUU
buznuecKkux 3a1ay;

pacrio3HaBaTh (hpu3MyecKkue SBICHUS (MPOLECCH) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISPHO-KUHETUYECKON TEOPUM CTPOEHUs BEIIECTBA U DJJICKTPOJAMHAMUKU:
paBHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE [BMKEHHE, CBOOOJHOE TMaJeHHUE Tell,
IBUKCHHE 10 OKPYKHOCTH, WHEpIUs, B3aumMmojeiictBue ten, auddysus, OpoyHOBCKOE
JBM)KEHUE, CTPOCHHUE KUAKOCTEH M TBEPHABIX Tel, U3MEHEHHE 00BbEMa TeNl NMpH HarpeBaHHUH
(oxJ1aXkIeHUH ), TEIJIOBOE PABHOBECUE, MCIIAPEHNE, KOHCHCALNS, TUIABJIEHNE, KPUCTAIIN3ALINS,
KHUIIEHHE, BIAXKHOCTb BO3/yXa, NOBBIIIEHUE JABJICHMS raza MPHU €ro HarpeBaHUU B 3aKPHITOM
COCYyZEe, CBA3b MEXIYy IapaMeTpaMU COCTOSIHUS Ta3a B M30IpOLEccax, JJIEKTPU3ALMs Tell,
B3aUMOJICVCTBHE 3apsI0B;



OMMCBHIBATH MEXAaHHUECKOE JBMKCHUE, HCIOJIb3YS (PM3NUYECKUE BEIMYMHBI: KOOPAWHATA,
IIyTh, NEPEMEIIEHNUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUJIA, UMITYJbC Tela, KMHETHUYECKas
SHEPrus, MOTEHIMANbHAs SHEPrus, MeXaHudeckas paboTa, MeXaHHYecKas MOIIHOCTb; MpH
ONMCAaHUM TPABWIBHO TPAKTOBaTh (U3MYECKUN CMBICT HCIOJB3YEMbIX BEJIHYUH, HX
0003HauEHHSI U €MHMIIBI, HAXOJUTH (POPMYIIbI, CBA3BIBAIOIINE NAHHYIO (PU3HUECKYIO BETHUUHY
C IpYIrMMH BEIUUYMHAMU;

ONMCHIBaTh H3YyYEHHBIE TEIJIOBBIE CBOMCTBA TEN M TEIUIOBBIE SBJIECHUS, WCIOJIb3YS
¢u3nyeckue BENWYMHBL: JaBICHHE Ta3a, TEMIepaTypa, CpEeAHss KHUHETHUYeCKash »HEeprus
Xa0TUYECKOTO JIBUKEHHUS MOJIEKYJ, CpPEIHEKBaJIpaTUYHAasi CKOPOCTb MOJIEKYJ, KOJHNYECTBO
TEIUIOTHI, BHYTPEHHSS 3HEprus, padora rasa, K0d()(QUIUEHT IMOJIE3HOTO ACUCTBHUS TEIIOBOTO
JIBUTATEIIS; TIPU OTIMCAHUH MPABUIILHO TPAKTOBATh (PU3UYECKUI CMBICI UCIIOJIb3YEMbIX BEJIINYHH,
ux OOO3HAYEHHMsS] W EIUHMIBI, HAXOIUTh (HOPMYJBI, CBS3BIBAIOLINE TaHHYIO (U3NYECKYIO
BEJIMYMHY C IPYTHUMH BEJIMYMHAM;

ONMCHIBATh M3YYECHHBIE JJIEKTPUUECKUE CBOMCTBA BEIIECTBA M JJIEKTPUUYECKUE SIBICHHUS
(mporiecchl), UCHOJB3YS (PU3UUECKUE BEIMUYMHBI: AIIEKTPUUYECKUH 3apsijl, SIEKTPUUYECKOe IO0JIE,
HanpspKEHHOCTh  I10JI, MOTEHIMAJ, Pa3HOCTb IOTEHLMAJIOB;, IPH ONMCAHUU IIPABUIBHO
TPAaKTOBaTh (PU3MUECKUN CMBICI HCMOJIb3YeMbIX BEIMYMH, HMX OOO3HAYCHUS U EIUHUIIbI;
yKa3bIBaTh (POPMYIIbI, CBSA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BETMUUHY C IPYTUMHU BEIIMYHHAMU;

aHAJTM3UPOBATh (PU3MUECKUE MPOLECCHl U SBJCHUS, HMCIOJB3YS (DPU3NYECKHE 3aKOHBI U
IPUHLMIBL: 3aKOH BceMupHoro tsrotenus, |, |l u |1l 3akonsr HeloToHa, 3aKoH coxpaHeHus
MEXaHWYECKOHN 3HEPIUH, 3aKOH COXPAHEHUS MUMITYJIbCA, IPUHLIMII CYNEPIIO3UIIMH CUJI, TPUHIINIL
paBHONpPABUsI NHEPLHMAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETHUECKYIO TEOPHIO CTPOECHUS
BEIIECTBA, a30BbI€ 3aKOHBI, CBA3b CPEAHEW KHHETUYECKOW HSHEPIMM TEIUIOBOTO JIBMIKEHUS
MOJIEKYJ ¢ a0COJIOTHOM TEMIIepaTypoil, MEepBbId 3aKOH TEPMOIAMHAMHUKH, 3aKOH COXpPaHEHHS
ANIEKTPUYECKOT0 3apsaa, 3akoH KynmoHa, mpu 3TOM pa3inuyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHUECKOE BBIPAKEHUE U YCIOBUS (IpaHUIbl, 00JaCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPUHIIHIIBI ICHCTBHS MAIIMH, TPUOOPOB U TEXHUUYECKHX YCTPONCTB;
pa3nuyaTth ycIoBUs UX O€30MACHOTO MCIIOJIb30BaHUS B IOBCEHEBHOM KU3HU;

BBITIOJIHATh 3KCIIEPUMEHTHl 10 MCCIEJOBAHUIO (PU3MUECKUX SIBIIEHHUH W TPOIIECCOB C
UCTOJb30BAHMEM  TMPSMBIX M  KOCBEHHBIX H3MEpPEHHMH, TMpH 3TOM  (POpMyaHpoBaTh
npobiemMy/3agayy M TUNOTE3y Y4eOHOro OKCHEepUMEHTa, CcOOMpaTh YCTAaHOBKY M3
MPEUI0KEHHOT0 000pYA0BaHUS, IPOBOAUTE OIBIT H (POPMYIHUPOBATH BBHIBOJIBL,

OCYILIECTBIISATh MpPSIMbIE W KOCBEHHBbIE M3MEPEHUs (PU3MUECKUX BEIUYMH, IMPH HTOM
BBIOMpATh ONTHUMANBHBIA CIIOCOO0 M3MEpPEHHs W MCIOJIb30BAaTh H3BECTHBIE METOJbI OICHKH
IIOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBAaTh 3aBUCHUMOCTH MEXAYy (PU3MUECKUMH BEJIMYMHAMH C HCIOJIb30BAaHUEM
OpSMBIX HW3MEPEHUH, TNPH 3TOM KOHCTPYMPOBAaTh YCTAHOBKY, (PUKCHPOBATH pPE3yNIbTAThI
MOJIy4EHHOH 3aBUCHUMOCTH (PU3MUYECKUX BEJIMYMH B BUE TAOMUI] U TPaQUKOB, JeIaTh BBHIBOJIBI
10 pe3yJIbTaTaM UCCIIEOBaHMUS;

coOmogaTth mpaBuia O€30MacCHOrO TpyJda MPHU TMPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO 3KCIIEPUMEHTa, Yy4eOHO-HCCIICAOBATENBCKOM W TMPOEKTHOM JEATENbHOCTH C
MCIOJIb30BAHUEM H3MEPHUTEIBHBIX YCTPOUCTB U 1a00paTopHOro 000pyJOBAHUS;

pemaTh pacu€THBIC 3aJa4d C SBHO 3aJaHHOM (U3UYECKOM MOJENbI0, HCHOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHLIUIBI, HA OCHOBE aHAJIN3a YCIIOBUS 3aJaud BHIOMpATh (PU3NUYECKYIO
MOJIeNb, BBIIENATh (DU3MYECKHE BEIUMUMHBI W (OPMYNbI, HEOOXOOUMBIEC A €€ pelieHus,
MPOBOJIUTH PAaCUEThl M OIICHUBAThH PEAIbHOCTH MOJTyUYE€HHOTO 3HAaYeHUs (PU3NUECKOI BETMUNHBL;



pemaTh KayeCTBEHHBIC 3aJ[ayd: BBICTPAUBATh JIOTMUECKH HEMPOTHBOPEUUBYIO IICTIOUKY
paccyXJeHUl ¢ ONOpO Ha 3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBICHUS;

UCTOJb30BaTh MPU pElIeHHMH Yy4eOHBIX 3aJad COBpPEMEHHBIE HMH(POPMALUOHHBIC
TEXHOJIOTUU JUIS TIOWUCKA, CTPYKTYPHPOBAHMS, MHTEPIPETALMU U TPEACTABICHUS Y4eOHOU M
HAy4YHO-TIONMYJISIPHOW WH(pOpPMALUKU, MOJYyYSHHON W3 pa3IMYHbIX HMCTOYHUKOB, KPHUTUYECKH
aHAJIM3UPOBATH MOJTy4aeMyI0 HH(POPMALIUIO;

NPUBOANUTH TPUMEPHI BKIIA/Ja POCCUHUCKUX M 3apyOCKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE
HayKH, 0OBSICHEHHUE MTPOIIECCOB OKPYXKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJb30BaTh TEOPETUYECKUE 3HAHWA 1O (HU3UKE B TIOBCEJAHEBHOW JKM3HH IS
oOecrieueHus 6€30MaCHOCTH MPH 0OpaIeHUH ¢ TPUOOPAMH U TEXHUUECKUMH YCTPOUCTBAMHU, IS
COXpaHEHHUS 3JI0POBbsI U COOJIIOJICHUSI HOPM KOJIOTHYECKOTO TIOBEACHUS B OKpYXKAIoIeH cpere;

paboTarh B IpymIe ¢ BHIIOJHEHHEM PAa3UYHBIX COLUANBHBIX POJICH, IIIAHUPOBATH PabOTy
TPYIIBL, PalMOHAIBHO paclpenieNniaTh OO0S3aHHOCTH W IIJJAHUPOBATh JAEATENBHOCTb B
HECTaHIAPTHBIX CUTYallUsAX, aJeKBATHO OLIEHUBATh BKJIAJ KaXJIOTO M3 YYaCTHUKOB T'PYIIIBI B
peleHre paccMaTpuBaeMoi IPOOIEMBI.

K konmy obyuenus B 11 kiacce nmpeaMeTHble pe3yinbTaThl HA 6a30BOM YpPOBHE JOJKHBI
oTpakaTh c(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHIA:

JIEMOHCTPUPOBATh Ha MPUMEpPAX poJib U MecTO (PU3UKU B (HOPMUPOBAHUU COBPEMEHHON
Hay4YHOW KAapTHHBI MUpPA, B Pa3BUTHUU COBPEMEHHON TEXHUKHM M TEXHOJIOTMH, B IPAKTUYECKOU
JEATeIbHOCTH JIIOJIEH, IEJTOCTHOCTh U €IMHCTBO (PM3UUECKOI KapTHHBI MUPA;

YUUTBIBATh TPAHUIBl TMPUMEHEHHS M3YYEHHBIX (U3NYECKUX MOJENEH: TOYCUHBIH
AIIEKTPUYECKUI 3apsij, JIyd CBeTa, TOYEYHbI HCTOYHMK CBETa, sJIEpHAs MOJeNb aroMma,
HYKJIOHHAs1 MOJIEJIb aTOMHOTO Si/ipa MpH pelieHNH GU3NIECKUX 3a/1a4;

pacrio3HaBaTh (pu3MyecKHe SBICHUS (MPOLECCH) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
ANIEKTPOJMHAMUKN U KBAHTOBOW (PU3MKH: 3IEKTPUYECKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XMUMUYECKOe, MarHuTHOE JCWCTBUS TOKA, B3aMMOJCHUCTBHE MAarHUTOB, 3JIEKTPOMArHUTHAS
WHAYKIMS, JCHCTBHE MAarHUTHOTO II0JII Ha MPOBOJAHMK C TOKOM W JIBHXKYIIMHCS 3apsi,
AIIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PacIpOCTPAaHEHUE CBETA, OTPAKEHUE,
npejoMieHue, uHTepdepeHuus, Audpakuus W TONsApU3alUs CBeTa, JHUCIEPCUs CBETa,
doToanexkrpudeckuii 3¢ dekt (pororddexT), CBeTOBOE AaBleHNE, BOSHUKHOBEHHE TUHEHYATOTO
CIIEKTpa aToMa BOJIOpPO/1a, ECTECTBEHHAsl U UICKYCCTBEHHAsl PalnOaKTUBHOCTD;

ONMCHIBAaTh M3y4YEHHBIE CBOMCTBA BelIECTBA (IEKTPUUECKHUE, MArHUTHBIE, ONTUYECKHE,
IEKTPUYECKYIO ITPOBOJUMOCTD PA3JIMYHBIX CPEN) U AJIEKTPOMArHUTHBIE SIBIEHUS (IIPOLIECCHI),
UCTONB3ys (U3NUYECKUE BEIUYMHBI: JJIEKTPUUYECKHM 3apsii, CHUja TOKa, JIIEKTPUUYECKOe
HaIpPsDKEHUE, IIEKTPUUECKOE CONPOTUBIIEHUE, Pa3HOCTh NOTEHIIMANIOB, JIEKTPOIBIKYIIAs CUIIA,
paboTa TOKa, MHAYKLMS MarHUTHOTO MO, cwia Ammepa, cwia JlopeHna, WHIYKTUBHOCTb
KaTyIIKH, SHEPrHsl JIEKTPUUYECKOTO0 M MarHUTHOTO IOJIeH, MEepuoJ M 4acToTa KoJieOaHui B
K0JIe0aTeIbHOM KOHTYpE, 3apsii U CHJla TOKAa B MPOIECCe TapMOHUYECKHUX AIIEKTPOMAarHUTHBIX
KosiebaHul, (POKyCHOE pacCTOSHHE M ONTHYECKas CHJIa JIMH3bIL, MPH OIMUCAHUU IPABHIBHO
TPAaKTOBaTh (PU3MUECKUH CMBICI HCIOJIb3YeMBbIX BEIHMYMH, HMX OOO3HAYCHHUS W EAWHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOLINE JAHHYIO (PU3MUYECKYIO BETMYUHY C IPYTUMU BEIIMYMHAMU;

ONMCBHIBATH M3YYEHHBbIC KBAHTOBbIC SBJICHUS W MPOLIECCH, HCHOJB3YS (Pu3HuecKue
BEJIMYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA, DHEPTUs U
uMnynbc (OTOHA, TEpPUOJ TMOoJypaclajga, SHEPTHs CBA3M ATOMHBIX SIEp, MPH OMHMCAHUH
NPaBUIBHO TPAKTOBaTh (U3NYECKUH CMBICT HCIOJIb3YEMBIX BEIUYMH, UX OO0O3HAYCHHUS H



eIMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBS3bIBAIOIIME JAHHYIO (DU3MYECKYIO BEIMYHMHY C JIPYTHMHU
BEJIMYMHAMM, BBIYUCIIATH 3HAYCHUE (PU3UUECKOI BETHUUHBL;

aHAJTM3UPOBATh (PU3MUECKUE MPOLECCHl U SBJICHUS, HMCIOJB3YS (DPU3NYECKHE 3aKOHBI U
OpUHOMNBL:  3akoH OMa, 3aKoHbl IOCJIEJOBATENBHOIO M MApPAJUIENbHOIO COEIMHEHUS
IIPOBOJHUKOB, 3aKOH JDxoyms—JIeHna, 3akOH 3JIEKTPOMAarHUTHOM HMHIYKLUHU, 3aKOH
IIPSIMOJIMHENHOIO PacIpOCTPaHEHNs CBETA, 3aKOHBl OTPAKEHMsI CBETA, 3aKOHBI IMPEIIOMIICHHUS
CBeTa, ypaBHeHHME OHHIITEHHa I (QoTod(ddeKrTa, 3aKOH COXPAHEHUS DSHEPrUH, 3aKOH
COXPAaHEHHUs HMIIYJbCa, 3aKOH COXpPAHEHMsI DJIEKTPUUECKOIO 3apsia, 3aKOH COXpaHEHUs
MaccoBOI0 4HCIa, NOCTyaaTsl bopa, 3aKOH pajiMOaKkTUBHOTO paclaja, MpU 3TOM pa3iIndarhb
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTEeMaTH4YeCKOE BBIPKEHHUE U YCIOBHS (TpaHMLIBI,
001acTH) TPUMEHHUMOCTH;

ONPEIEIATh HAIpPaBJIIEHUE BEKTOpa MHAYKIMM MArHUTHOTO IOJIA NPOBOJHUKA C TOKOM,
cwiibl Ammnepa u cuisl Jlopenna;

CTPOMTH ¥ OIHMCHIBATh N300pa’keHNE, CO3/1aBAEMOE INIOCKUM 3€pKaioM, TOHKOH JIMH30M;

BBITIOJTHATh 3KCIIEPUMEHTHl 10 MCCIEJOBAHUIO (PU3MUECKUX SIBIIEHHUH W TPOIIECCOB C
UCTIOJb30BAHMEM TPSIMBIX M  KOCBEHHBIX HW3MEPEHHUH: TMpH 3TOM  (HOpMYIHPOBATH
npobneMy/3agady W TUNOTE3y Y4YeOHOTO OKCIIEPUMEHTa, COOUpaTh YCTAaHOBKY W3
MPEUI0KEHHOT0 000pYA0BaHUS, IPOBOAUTE OIBIT U (POPMYIHUPOBATH BHIBOJIBL;

OCYILIECTBIISATh MpPSIMbIE W KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIUYMH, IMPH 3ITOM
BBIOMpATh ONTHUMANBHBIA CIIOCOO0 M3MEpPEHHsS W MCIOJIb30BAaTh H3BECTHBIE METOMAbI OICHKH
IIOTPEIIHOCTEN U3MEPEHUN;

MCCIIEI0BAaTh 3aBUCUMOCTH (DU3MUYECKHUX BEJIMYUH C UCTIOJIH30BAHUEM MPSMBIX U3MEPEHHIA:
IPU 3TOM KOHCTPYMPOBATh YCTaHOBKY, (PUKCHpOBATh pE3yJabTAaThl MOJYYEHHOW 3aBUCHUMOCTH
¢u3nveckux BEIMYMH B BHJE TaOMUI U TpauKoOB, AeNaTb BBIBOJABI IO pe3yabTaTaM
UCCIIEI0OBAHUS;

coOmogaTh mpaBuia O€30MacCHOrO TpyJda NPHU TMPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO 3KCIIEPUMEHTa, Yy4eOHO-HCCIIEOBATENLCKOM W TMPOEKTHOM  JEATENbHOCTH C
MCIOJIb30BAHUEM HU3MEPHUTEIBHBIX YCTPOHCTB U 1a00paTopHOTo 000pyJOBAHUS;

pemaTh pacuéTHBIC 33Ja4d C SBHO 3aJaHHOM (U3UYECKOM MOJAENbI0, HCHOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHLIUIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3aJlaud BHIOMpATh (PU3NUECKYIO
MOJIeNb, BBIACNATHh (DU3MYECKHE BEIUMYMHBI W (OPMYNbI, HEOOXOOUMBIE A €€ pelieHus,
MIPOBOJIUTH PACUEThl M OIICHUBAThH PEAIbHOCTh MOJTyUYE€HHOTO 3HaYeHUs (PU3NUECKOI BETMUNHBL;

pelaTh KayeCTBEHHBIE 3aJauyl: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUMBYIO LIETIOUYKY
paccyXJeHUl ¢ ONOpON Ha 3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBICHUS;

UCTOJb30BaTh MPU pEIIeHHMH Yy4eOHBIX 3aJad COBPEMEHHBIE HH(POPMALUOHHBIC
TEXHOJIOTUU JUIS TIOUCKA, CTPYKTYPHPOBAHMS, MHTEPIPETALMU U TPEACTaBICHUS Y4eOHOU M
HAy4YHO-TIONMYJISIPHOW MH(OpPMAaLUKU, MOJYyYeHHON W3 pa3lIMYHbIX HCTOYHUKOB, KPHUTHUYECKH
aHAJIM3UPOBATH MOJTydaeMyI0 HH(POPMALIUIO;

OOBSICHATH MPUHIUIIBI ICHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOICTB, pa3indyaTh
YCIOBHSI UX 0€3011aCHOTO UCIIOJIb30BaHUS B TOBCETHEBHOM JKU3HU;

NPUBOANUTH TPUMEPHI BKIIA/Ja POCCUHUCKUX M 3apyOCKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE
HayKHd, B 00BSICHEHHUE MTPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

UCTOJb30BaTh TEOPETUYECKUE 3HaHHUA 1O (HU3UKE B TOBCEJAHEBHOW JKM3HU IS
oOecrieyeHus 6€30MAaCHOCTH MPH 0OpaIEHUH ¢ TPHOOPAMH U TEXHUUECKUMH YCTPOUCTBAMHU, IS
COXpaHEHHUS 3JI0POBbsI U COOJIIOJICHHSI HOPM KOJIOTHYECKOTO TIOBEACHUS B OKpYXKaIoIel cpere;



paboTarh B IpymIe ¢ BHIIOJHEHUEM PAa3UYHBIX COLUANBHBIX POJIEH, IIIAHUPOBATh PaboOTy
TPYIIBl, PalMOHAIBHO paclpeneNiiaTh OOS3aHHOCTH W IJIAHUPOBATh JAEATENBHOCTb B
HECTaHJApPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHHMBATh BKJIAJ Ka)KIOTO U3 YYACTHHUKOB IPYIIIbI B
peleHre paccMaTpruBaeMoOi IPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB 1 TeM uugpoBbie
Ne i/ P KonTtpoabnbie | IlpakTnueckue (mupp )
NMpOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
Pazgen 1. PU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
Bubnuoreka [JOK
11 ®u3nKa ¥ METOAbl HAYYHOTO NTO3HAHUS 2 https://m. edsoo.ru/7fA1bf72
Hroro no paszneny 2
Pa3nen 2. MEXAHUKA
Bbubnuoreka [JOK
21 Kunewaritka > https://m.edsoo.ru/7f41bf72
Bbubnuoreka [JOK
22 Hutammca ! https://m.edsoo.ru/7f41bf72
Bubnuoreka [JOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro no pazueny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmmoreka [JOK
' TEOpUU https://m.edsoo.ru/7f41bf72
Bbubnuoreka [JOK
32 OCHOBBI TepMOAHHAMH K1 10 ! https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEIIECTBA. 5 bubmmoreka [IOK
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Hroro no pasaeny

24

Paznea 4. JIEKTPOJIUHAMUKA

Bubnuoreka [JOK
4.1 DUIeKTpOCTATHIA 10 https://m.edsoo.ru/7f41bf72
42 ITocTosiHHBIN 2neKTprudeckuil TOK. TOkHU B 12 bubmmoreka [IOK
' Pa3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72
Htoro no paszneny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P KonTpoabnbie | IIpakTnueckue (mupp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
Paznea 1. JIEKTPOJINHAMUKA
MaruauTtHoe noje. DJIeKTpoOMarHuTHast bu6numoreka [IOK
1.1 11 1 3
WHIYKLUS https://m.edsoo.ru/7f41c97c
Hroro no pasaeny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
91 MexaHu4ecKue U JIeKTPOMarHUTHbHIE 9 1 bubmmoreka [JOK
' KOJIeOaHUs https://m.edsoo.ru/7f41c97c
99 MexaHu4ecKue U JIeKTPOMarHUTHbHIE 5 1 bubmmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
Bubnuoreka [JOK
2. 1
3 Onrriia 0 3 https://m.edsoo.ru/7f41c97c
Htoro no paszneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJIBHOCTH

31 OcHOBBI cieaNbHOU TEOPUH 4 1 Bubnuoreka [JOK
' OTHOCHUTEIHLHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pasaeny 4
Pasznen 4. KBAHTOBASI ®PU3UKA
. bubmuorexa [JOK
4.1 DJIeMEHTHI KBAHTOBOI OIITUKH 6 https://m. edso0.ru/7fA1c97c
4.2 Crpoenue aToMa 4 bu6numoreka [IOK
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4.3

AToMHOE 51pO

Bubnuoreka [JOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pasaeny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPO®U3UKU

5.1 DeMeHTHl aCTPOHOMHUU M aCTPOPHU3UKI 7 Et?i?;;?:;igﬁﬁfﬂwk
Hroro no pasaeny 7
Pazgen 6. OGOBIAIOILIEE IIOBTOPEHUE

6.1 O06o01maroniee NOBTOpEeHNE 4 Et?r?s?;;?:;igﬁﬁfﬂwk
Hroro no pasaeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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YUYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOIO
MPOLIECCA
OBSI3ATEJIbHBIE YUYEBHBIE MATEPUAJIBI 17151 VAEHUKA

1. Maxumes I'.41., Byxosues b.b., Corckuit H.H. /Tlox pen. [TapdentseBoitH.A.@uzuka. 10
kiacc(6a30Bblii U yriryoneHHbii ypoBan)- M.: [Ipocemenne, 2021

2. Msxumes I'.51., Byxosues b.b., Hapyrun B.M. / Ilox pen. [lapdpentbeBoit H.A. @usuka. 11
kiacc (0a30BbId M yriyOnéHnblil ypoBHH)- M.: [Ipocemenne, 2022

METOAUYECKHUE MATEPHAJIBI VIS YUUTEJIA

1. 3abortun B.A., Komuccapos B.H. ®usuka. KonTpons 3HaHUN, yMEHU 1 HABBIKOB
yuamuxcsi 10 — 11 kiaccoB

2. PoimkeBnu A.IL. COopnuK 3a1au 1o ¢uzuke st 10 — 11 kimaccoB cpeHelt MKOIbI.

3.  TI'pomuena O.M. KoHTposbHbBIE U caMOCTOsATENbHBIE paboThI o ¢usuke. 10, 11
KJIACCHI.

4. Komuccapos B.H., 3a6otun B.A. [loypounsie pa3paboTku Kk yueOHuKy I'. 5. Msikuiesa,
b.b. byxosuea, H.H. Corckoro «®usuka. 10 knaccy». — M.: O6pa3zoBanue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubnuoreka [{OK https://m.edsoo.ru
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