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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00Imero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IOJIOXKEHUH M TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOMU
obOpasoBarenbHOl Tmporpammbel, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNOoJaBaHUsl y4eOHOTO
npenvera «®@u3uka» B 0oOpa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoir  ®Denepanuu,
pean3yIoMX OCHOBHBIE 00pa30BaTeIbHbIe TPOrPAMMBI.

Copepxanue mporpaMMmbl Mo (PU3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOTO Noxoaa. IIporpamMma o ¢pu3nke COOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3ynbTaTaM OOyueHHUs, a TaKXKE YYUTHIBAET HEOOXOIMMOCTh pealH3alli MEKIIPEIMETHBIX
CBsi3ell (PM3MKU C €CTECTBEHHO-HAYYHBIMHM YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIEC IIeJIW M3y4YeHHs (U3UKU HA YPOBHE CPEIHEro o0Iero odpa3oBaHUs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (PU3UKU: JIMYHOCTHBIC, MeETallpelMETHbIe, MpeIMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIaHUpPYEMbIE PE3YNbTaThl OCBOCHUS Kypca (pU3nMKHU Ha 6a30BOM ypOBHE, B TOM UHCIIE

IpeIMETHBIE PE3YIbTAThI IO rojlaM O0yUYEHUs;

e cozaepxanue yueOHoro npeamera «dusnkay mo rogaM oOyueHusl.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUYEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKIIAJ] B CUCTEMY 3HaHHI 00 OKpYKalolleM MUpE.
[konpHBIH Kypc (GU3UKM — CHCTEMOOOpA3YIOIUN [ €CTeCTBEHHO-HAYYHBIX Y4EeOHBIX
IIPEIMETOB, MIOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUI, U3ydaeMbIX
XuMHel, Ouonoruei, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonap3oBaHue W akTHUBHOE
OpUMeHeHHe (U3MYECKUX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUI B cdepe SHEpPreTHKH, TPaHCIOpTa, OCBOEHHMsS KOCMOcCa, MOJYy4YeHHsS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U JIpyrux. U3ydeHue pu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUpPOBaHUE YMEHUI
IPUMEHSATh HAyYHbII METO]I TO3HAHUS MPH BHITOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHHM.

B ocHOBY Kypca ¢u3uku JUist ypoBHS CpeJHEro o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €70 IOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SIBIISIETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KIACCHUYECKOM, Tak U
COBPEMEHHOM (PU3HKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HeW MaTepHall Kypca GU3UKU 0ObEUHEH BOKPYT
¢busznueckux Teopuil. Begymmm B Kypce sBIseTcss (OpPMHUpOBAHUE MPEICTABICHUNH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaius npearnosaraeT UCIoib30BaHHE T'yMaHUTapHOTO
noTeHIMana GU3NYECKoil HayKH, OCMBICIIEHUE CBS3H Pa3BUTUS (PU3UKHU C pa3BUTHEM OOIECTBA,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TpodIeMamMH.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3uku rnpeanonaraet 3HakoOMCTBO C IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUIN U3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes »skonozusayuu peasu3yercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHsI Mpo0JIeM palliOHaIBbHOTO PUPOAOIIOIB30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKHM Ha yYpOBHE CpEeTHEro o0mero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu ((HOpMUpOBAHUE TMPEACTABICHUI O CTPYKTYpe MOCTPOEHUs
¢buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPUPOZE, 'PAHUIAX MPUMEHUMOCTU TEOPHH, AJISI ONMUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucreMHO-IeATEIbHOCTHBIN MOJIX0 B Kypce (PU3UKH peau3yeTcs MpekIe BCero 3a cuér
OpraHHu3aIHi IKCIEPUMEHTAIbHON JesTeIbHOCTH o0yyatomuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJNB30BAaHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOIIMIA CIMCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBIISIETCS Y4YaCTHHKaMH 00pa3oBaTeIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHUPOBAaHUS M OCHAIIeHUs Kabuneta ¢pusuku. [Ipu sTom
oOecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC H3MEPEHHS,
WCCJICIOBAHMSI 3aBUCHUMOCTEH (DU3UYECKMX BEJIWYMH W IOCTAHOBKY OIIBITOB IO TPOBEpKE
MPEJIOKEHHBIX TUIIOTE3.

Bosnbiioe BHUMaHUE yAENsSeTcs PEIICHUIO pacu€THBIX W KadeCTBEHHBIX 3a1ad. Ilpu sTom
JUTSL pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4d C SIBHO 33JJaHHON (PM3UYECKON MOJIEINBIO,
MO3BOJIAIOIIME MPUMEHSITh W3YYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJIHOTO paszena
Kypca, Tak U UHTErpUpys 3HAHHS U3 Pa3HbIX pa3/esioB. [ KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM
SBIISIIOTCSL 3aJaHU Ha OOBSICHEHHE MpPOTeKaHHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKAroIIe >KU3HH, TpeOyromue BbIOOpa (DU3UYECKOW MOIENH IS CHTYaIlMH MPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TpedoBanusmu PI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
o0miero o0pa3oBaHUs JIOJDKEH M3y4aThbCs B YCIOBUSAX INPEJAMETHOTO KaOWHeTa (PH3MKH WM B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOro 1uKia. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PATOPHOE 00OPYOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYEHHUUECKHMX TPAKTHYECKUX pPadOT W JIEMOHCTPALMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHHMAaJIbHON JOCTAaTOUYHOCTH M 00ECHeYMBaeT MOCTAHOBKY MEPEUMCIEHHBIX B MPOrpamme 1o
¢u3nKe KIFOYEBBIX JEMOHCTPAIMH JUIsI WCCIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMIIUPUYECKUX U PYHTaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpYyAOBaHUE JJIS YYEHMUYECKHX IMpaKTHYECKUX paboT (gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUJIEKTOB M OOEeCleuyMBaeTcss B pacy€ére OJAHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcsi. Temarnyeckue KOMIUIEKTHI JIaDOpaTOPHOro OOOpYyIOBaHUS JOJKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU LIENISIMHU U3Y4YeHUs1 GPUMKU B 00ILIeM 00pa30BaHUU SBISIIOTCSA:

e (opMupoBaHHE HUHTEpeca M CTPEMJICHUS OOYYaIOUIMXCAd K HAyYHOMY HW3YYEHUIO

HOPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE IMPEJCTaBICHUA O HAyYHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOLIUM SIBJICHHSIM;



dbopMUpOBaHNUE HAYYHOTO MUPOBO33PECHUS KAK PE3yJIbTaTa U3y4eHUs OCHOB CTPOCHHS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

dbopMupoBaHUE YMEHHIA OOBSICHSTD SBJICHUS C HCIIOJb30BaHHEM (DU3NYCCKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeJIbCTB;

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

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

nproOpeTeHne CUCTEMBI 3HaHUN 00 O0IMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJIEKTPOAUHAMHUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHE YMEHUN MPUMEHSATH TEOPETUYECKUE 3HaHWUSI Ui OOBSCHEHUS
busznyecKkux SBJICHUM B NPUPOJE U Ui NPUHATHS NPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEHICHUS PA3NIUYHBIX 3a/Jad C SBHO 3aJlaHHOM (u3HuecKoi
MOJIENBIO, 3aJad, TOJPa3yMEBAIOIIUX CAMOCTOSTENbHOE CO3JaHue (HU3UYECKOH
MOJIEINN, aIEKBATHON YCIIOBHSM 3a]1a4H;

NOHMMaHue (PU3MUYECKMX OCHOB M TPUHIMIIOB ACUCTBUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPEY;

OBJI/ICHUE METOJAMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M TPOBENEHUS (HU3MIECKUX
OKCIIEPUMEHTOB, aHaJlM3a M  UHTepHpeTanuu  HUHQOpMaluH,  OmpeiesieHus
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysbTara;

CO3/IaHM€ YCTIOBHM ISl pa3BUTHSI YMEHUN MPOEKTHO-UCCIEI0BATEIbCKON, TBOPUECKON
JESITEIbHOCTH.

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

[Ipennaraemslii B mporpamme 1o Gpusnke nepedeHsb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENh JIeTaeT BHIOOp MPOBEACHUS JTa0OpaTOpHBIX padoT u
OTBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUS
®usuka — Hayka o npupone. Hayunele Meroasl mo3HaHUsA OKpyXkaroumero mupa. Pomib
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOIbl. DKCIIEPUMEHT B (PU3UKE.
MogenupoBanue ¢pu3nueckux sBIeHUN U nporeccoB. Hayunble runores3sl. Pusnueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINII COOTBETCTBHSIL.

Ponp m Mecto ¢u3uku B (OPMHPOBAHHUM COBPEMEHHON HAy4yHOW KapTHUHBI MHpa, B
IIPAaKTUYECKOU NEATEIbHOCTH JIFOJICH.

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

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

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

[lepemenienue, CKOpOCTh (CpeIHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HA OCU CHCTeMbl KoopAuHaT. CloKeHHe NepeMelleHUl 1
CJI0’KE€HUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NIBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHUSI MaTEPHUATIbHOM TOYKH OT BPEMEHH.

CBobOonHoe najeHue. Y ckopeHrue cBOOOHOrO NaieHu .

KpuBonuneiiHoe naBmxeHue. J[[BUkeHHEe MarepualbHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM MO MOJAYJI0 CKOpPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAas CKOpocTh. llepuon u
yacToTa oOpaieHus. LleHTpocTpeMHuTeNbHOE YCKOPEHHE.

TexHuueckue yCTpOMCTBA M MPAKTHUECKOE MPUMEHEHHUE: CHUJOMETp, JABUKEHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE NepeIadH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, UIUTFOCTPAIINS KHWHEMATUUECKUX XapaKTEPUCTUK JBKEHUS.

[TpeoOpa3zoBaHue ABMKEHUI C UCTIOIB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3QyXe U B pa3peKEHHOM MPOCTPAHCTBE.

HabGmronenue nerkenus teaa, OpOIIEHHOTO MO YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOIHOTO TMaICHHUS.

HamnpaBnenue cCkopocTH Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenne HepaBHOMEPHOTO JIBMXKEHHS C IIEJIBIO ONPEEICHIS] MTHOBEHHOU CKOPOCTH.
WccnenoBanne  COOTHOMICHHMsI  MEXIYy  MYTSAMH,  TNPOHJACHHBIMH  TEJIOM  3a

MIOCJIEOBATEIbHBIE PAaBHBIE NPOMEXKYTKA BPEMEHHU IPU PABHOYCKOPEHHOM JIBUKEHUU C
HavyaJbHOU CKOPOCTBIO, PABHOW HYJIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.
W3ydeHue ABM>XEHUS Tela, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

ITpuHimn otHocutenbHOCTH ['anuies. [lepBoiit 3akoH HeroToHa. MHEpLManbHbIE CUCTEMBI
oTCcUéTa.



Macca tenma. Cuna. IlpuHmmn cynepno3unuu cuid. Bropoit 3akoH HerooTona mist
MarepuaibHOU ToUYKU. Tpernii 3akoH Hpl0TOHA [UI MaTepranbHbIX TOYEK.

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

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nokos. Kospoumuent tpenns. Cuna conpoTHUBICHUS
IIPU JIBUKEHUM TENA B KUAKOCTU WM rase.

[ToctynarensHoOe U BpaliaTeiabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO Tea.

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

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIUIHUKY, JBUXKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HerotoHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMariuii.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopmwie pabomul

W3ydenue ABMXeHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.

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

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPAILLECHHUS.

Tema 3. 3akoHnbl COXpaneHusn 6 MexaHukKe

HMmnynsc MaTepralbHOM TOUKH (T€la), CUCTEMBI MaTEpUANIbHBIX TOUeK. MIMITylbec CHIIBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTB CHUJTBI.

Kunernueckass sHeprus marepuanibHOM TOUKU. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
JHEPIUH.

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

[ToreHnuanbHble U HEMOTEHLHUANbHbIE CHIIBL. CBsA3b pabOThl HENOTEHIMAJIBHBIX CHII C
VU3MEHEHHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCOMIOTHO HEYNPYroro yiapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccnenoBanue CBs3W PabOTHl CHUJIBI C W3MEHEHHEM MEXaHWYECKOW JHEPrHHM Tella Ha
pUMepe PacTsHKEHHsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsekyasipaasi pM3MKa ¥ TepPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddys3us. Xapaktep ABMKEHHS U B3aUMOJICHCTBUS YaCTHI]
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUIAKOCTEH M TBEPIBIX TEI M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKkyn. KoiaumdecTBo BemecTsa.
[TocrossnHast ABorajipo.

TemnoBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp Llenbcusi.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONH TEOPUH
ueanpHOro rasa. AOCOJIIOTHasg TemmepaTypa Kak Mepa CpeJHEl KHUHETHUYECKOM SHepruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkama temneparyp KenbBuna. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. | paduyeckoe mpeacTaBieHne H30MpoLEcCoB: U30TepMa,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JUCKPETHOE CTPOCHHME BemiecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Monens onbita IlTepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHNE MEXMOJIEKYJISIPHOIO B3aUMOJICHCTBUS.

Mogaeinb, HUTFOCTPUPYIOLIAs IPUPOALY JABIEHUS ra3a Ha CTEHKH COCYyAa.

OnBIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30IpOLECCHI.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

OmnpeneneHnne Macchl BO3JlyXa B KJIACCHOM KOMHATe Ha OCHOBE H3MEpeHH 00béMa
KOMHATBI, IaBJICHHUS U TEMIIEPATYpPBI BO31yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEXKY ITapaMeTpaMU COCTOSIHUS Pa3pesKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoanHamuueckas cucteMa. BHYTpEHHsS 3HEprus TEPMOJMHAMMYECKOM CHCTEMBI U
crocoObl e€ u3mMeHeHus. KoanuecTBo TenmaoTel U padota. BHyTpeHHss sHEprusi 0AHOATOMHOIO
UJeaIbHOrO ra3a. Busl Teronepeayu: TEIUIONPOBOIHOCTb, KOHBEKIUS, U3JIydeHHE. Y IebHas
TEIJIOEMKOCTH BelecTBa. Koan4yecTBo TEIITOTHI ITPH TEIUIONEpEaAYe.

[Tonsitue o0 anmabatHoM mnpouecce. [lepBblii 3akoH TepMmoauHamukH. IIprumeHneHue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatumMocTh MpoieccoB B MpUpoIe.

TenoBeie MamuHbL. [IpuHIUIBEL AeiicTBUS TenaoBbIX MauH. [IpeoOpa3oBanus SHEprUM B
Ter1oBbIX MamnHax. Koagdunuent nonesnoro aeiictBus terwioBoil Mamuubl. ukn Kapao u
ero Ko3((UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEeMbl TEIIO3HEPTETHKH.

TexHudyeckue yCTpOWCTBA M IIPAKTUYECKOE IMPUMEHEHHUE. JBUIaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIMIBHUK, KOHIUIIUOHED.



Jlemoncmpayuu

V3MeHeHre BHYTPEHHEH HSHEPruu Tejla IMPU COBEPUICHUHM pPAOOTHI: BBUIET MPOOKH W3
OYTBUIKH TIOJl JIEHCTBHEM CXKaTOrO BO3JyXa, HarpeBaHue s(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAITHSA).

H3meHeHne BHYTpeHHEH sHepruu (TemMrepaTypsl) Tella Ipy TeIuionepeaaye.

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

Mopenu napoBoit TypOHHBI, IBUTATeNsi BHYTPEHHETO CrOPAHUs, PEAKTUBHOTO JIBUTATEIIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3Mmepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoovt

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCONOTHAsS U
OTHOCHUTEIIbHAs BIKHOCTh BO31yXa. HachblmeHnHblil nmap. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTB TEMIIEPATypbl KUIICHUS OT AABJICHMUS.

Teépmoe Teno. Kpucramnmaeckrne u amopdHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAILIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. llnaBnenue u kpucramnuzauus. YJelbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHEHHE TEILIOBOTO OalaHca.

TexHuueckne YCTPOMCTBA W MNPAKTHUYECKOE MPUMEHECHHE: TUTPOMETP U IICUXPOMETP,
KQJIOPUMETP, TEXHOJOTMM  TIOJYYEHUS  COBPEMEHHBIX MAaTE€pUaioB, B TOM  YHCIE
HaHOMAaTEPHUaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kurnienne npu nOHMKEHHOM JIaBJICHUU.

CrocoObI U3MEPEHUS BIAKHOCTH.

HabGnronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMOHCTpanys KpuCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3MepeHre OTHOCUTENBHOMN BIAXKHOCTH BO31yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Inexkmpocmamuka

OnexTpuzauuss Tel. OJNEKTpUYECKUH 3apan. JlBa BHMIA DJJIEKTPUYECKHUX 3apsOB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS MIEKTPUYECKOTO 3aps/a.

BzaumoneiictBue 3apsimoB.  3akoH  Kymona. ToueuHslii  snekTpuyeckuil — 3apsia.
Onekrpuueckoe mose. HanpskéHHocTh anexTpuueckoro mods. [lpuHumn cynepno3unuu
IEKTPUYECKUX MOJIEN. JIMHNN HaNPSKEHHOCTH DIIEKTPUYECKOTO TOJIS.

PaGora cun osnektpocratueckoro mosd. Ilorennuan. PasHOCTh MOTEHLMANOB.
[TpOBOAHMKY M TUAIIEKTPUKHU B ANEKTPOCTATUYECKOM Mouie. J(uaaexTpuueckas MpOHUIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaToOpa. DHEPrus
3apsKEHHOTO KOHJEHCATOPA.

TexHnueckue ycTpoilcTBa M INPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3alUTa, 3a3€MJICHHE DJIEKTPOnpHOOpOB, KOHAEHCATOP, KOMHUPOBAIbHBIN
anmapar, CTpyUHBIM IPUHTED.

Jlemoncmpayuu

YCTpOoUCTBO U IPUHLUIL AEHCTBUSA 3JIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEN.



DIIEKTPUYECKOE TT0JIE 3apSKEHHBIX TEL.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUYeCcKast 3alluTa.

JMBNeKTpUKHU B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT IUIOUIaJAW  IUIACTHUH,
PACCTOSIHUSL MEXAY HUMH U TUAJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit mox. Toku 6 paznuunsix cpeoax

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

Hanpspkenue. 3akon Oma y1s ydyacTka LernH.

DneKTpuuecKoe COIIPOTHUBIICHHUE. VY nensHoe COIIPOTUBIICHUE BEILECTBA.
ITocnenoBarenpHOE, MapalIeIbHOE, CMELIAHHOE COSUHEHNE IIPOBOIHUKOB.

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

DIIEKTPOABUKYILAs CUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOUYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) 35iekTprueckoit nenu. Koporkoe 3aMbikaHue.

DNIeKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAUIOB. 3aBUCUMOCTh COMIPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBomHuku. CoOCTBEHHass W TpPUMECHAs MPOBOJUMOCTH IOJIYIPOBOTHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

OJIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIHUTOB. IDJIEKTPOJIUTHYECKAS
Jucconyanus. DIEeKTPOIIn3.

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

TexHuueckue yCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHHE: aMIIepMETP, BOJBTMETP,
peocTaT, HWCTOYHUKH TOKa, OJJEKTpOHArpeBaTelIbHbIE MPUOOPHI, SIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETP CONPOTHUBJICHUS, BAKYyMHBIH IHOJ, TEPMHUCTOPHI M (HOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUSL.

3aBUCUMOCTh COMPOTUBIICHUS IIWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, TUJIOIIATH
MOTNIEPEUHOT0 CEYEHUSI U MaTepHaa.

CMmenaHHoe COeIMHEHUE MPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3ieKTpoABMXKYIIEH cuiibl. KopoTkoe 3amblkaHH€ TajJbBaHHMYECKOTO
AJIEMEHTA M OlIEHKAa BHYTPEHHETO COMPOTHBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSIS TPOBOIMMOCTH JAHO/IA.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3yueHnne cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYLIEH CHIIBI  HCTOYHMKA TOKa W €ro  BHYTPEHHETO
COTIPOTHUBIICHUS.



Hab6nronenue anexrpomusa.

Me:xnpeamerHblie CBA3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kiiacce OCymIECTBISICTCS C YYETOM
COJIepXKATENBbHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

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

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

buonoeusn: mexanuueckoe ABMKEHHE B JKUBOW mpupoje, 1uddysus, ocMoC, TeII000OMEH
KUBBIX OPTraHU3MOB (BHJIBI TEIUIONEPEIau, TEIIJIOBOE PABHOBECHE), SJICKTPUUYECKHE SBJICHUS B
JKUBOM IPUPOJIE.

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

l'eoepaghus: BIaxXHOCTH BO31lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue IBMXKEHUI C UCIOIb30BAHUEM MEXAHU3MOB, YUET TPEHHUS B
TEXHUKE, MOIIUIHUKH, HCIOJIb30BAHUWE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJIOMET W JIpyrue), IBUTaTellb BHYTPEHHETO CropaHWs, ImapoBas TypOuHa, OBITOBOM
XOJIOWIIBHHUK, KOHAUIIMOHED, TEXHOJIOTUH TOJIYUYEHHsI COBPEMEHHBIX MAaTEPUAIOB, B TOM YHCIIE
HaHOMATEepHaJOB, W  HAHOTEXHOJIOIWMH,  3JEKTpOoCTaTHYecKass  3alluTa,  3a3eMJICHUE
3JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH NpPUHTEp, 3JIEKTpOHArpeBareibHble MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHOOPHI, TATHBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznumnoe none. I1eKmpoMacHUMHAA UHOYKUUSA

IlocTossHHBIE MarHuThel. B3auMomelcTBHE IOCTOSHHBIX MAarHUTOB. MarHuTHoe IoIe.
Bekrop MarHuTHOM MHAYKUMH. [IpUHIMN Cyliepno3uiMy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
uHAyKuuU. KapTiHa TUHUI MarHUTHON MHAYKIUHU TOJISl TOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe mosie IpOBOJHMKA ¢ TOKOM. KapTWHa JIMHMI MHAYKIIMM MarHUTHOTO IIOJIS
JUIMHHOT'O IIPSIMOTO IIPOBOJHUKA U 3aMKHYTOI'O KOJBLEBOIO IPOBOJAHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzanMmopelicTBre MPOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaplieHWE. JI[BUKEHHE 3apsHyKEHHOW 4YacTHIbl B
OJTHOPOJTHOM MarHUTHOM moJie. PaGora cuisl Jlopenua.

SIBneHMe DIIEKTpOMAarHUTHOW MHAYKUIUHU. [lOTOK BeKTOpa MAarHUTHOM MHIYKIMH.
DIIEKTPOABMKYIIAsA CHJIA MHIYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW HHAyKunu dapanes.

BuxpeBoe ayekTpuueckoe Mmoje. DNEKTPOABMXKYIIAas Cuila WHAYKIUU B IIPOBOJHHKE,
JBHKYILEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

IIpaBuno Jlenna.

NHyKTUBHOCTD. SIBIIECHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CHUIa CAMOUHIYKIUH.



OHEeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue YCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUThI, JIEKTPOJIBUTATEN b, YCKOPUTEIN JIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIvHUY MHIYKIMY MAarHUTHOTO TIOJISI.

B3aumoneiicTBre IByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBiieHUE DNEKTPOMArHUTHOM UHAYKIUH.

IIpaBuiio Jlenna.

3aBUCUMOCTD 3JICKTPOABUKYIEH CHIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yuenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

WccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pazpnen S. KoneGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOojgHbIe MexaHMuYeckue KosebaHus. ['apmoHMueckue
kosebanus. Ilepumon, wactora, amrmumryna u  ¢asa kosnebanuil. IIpyKUHHBI MasTHUK.
MaremaTrueckuii MasTHUK. YpaBHEHHE TapMOHMUYECKHUX Kojebanui. [IpeBpaiienue sHepruu
IIPU TAPMOHUYECKHUX KOJIEeOaHUIX.

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

[IpencraBieHue o 3aTyxaroImux KojeOaHUsAX. BbIHYXIeHHbIE MeXaHHUECKHE KOJeOaHusl.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

[TepemennbIil Tok. CUHYCOMIAIbHBIA NEPEMEHHBI TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancdopmarop. I[IpousBoacTBo, mepegaya U NOTpeOIEHUE BSIEKTPUUYECKOM HSHEPIUH.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJACTBE AIEKTpodHepruu. KynbTypa wucnonb3oBaHUS
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHu4eckne yCTpOMCTBA M MNPAKTUYECKOE TPHUMEHEHHE: DSIJIEKTPUYECKHH 3BOHOK,
TeHEepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIlepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNbHOM cCUCTeMbI (IPYKUHHBIN WM MaTeMaTHYeCKUn
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJIEOaHUIA.

Hab6nronenue pezonanca.



CB0OOIHBIC PTIEKTPOMArHUTHBIC KOJICOaHUSI.

OcuusnorpamMmel  (3aBUCUMOCTH  CHJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTH W
KOHJICHCATOpA.

Mogenb IMHAN 3IEKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

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

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

Tema 2. Mexanuueckue u I1eKmpomMacHuUmHbvle 60JIHbl

MexaHudeckue BOJHBI, YCIOBUs pacnupoctpaneHus. [lepuoa. CkopocTs pactpocTpaHEHUs
U januHa BoONHBL [lomepeunble W mponmosbHBIE BONMHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

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

DJIEKTPOMAarHUTHbIE BOJHBI. YCJIOBHUS HM3JIyYEHHUs AJIEKTPOMATHUTHBIX BOJH. B3aumuas
opueHranus BektopoB E, B, V B snexkrpomarautHOl BOjHE. CBOMCTBAa 3JEKTPOMArHUTHBIX
BOJIH: OTpPaXXCHHE, MPEJIOMIICHUE, TMosipu3anus, audpaknus, wuHtepdeperims. CKOpocTh
3JIEKTPOMArHUTHBIX BOJIH.

[IIxana smeKTpoMarHUTHHIX BOJH. [IprMeHEHHE AIEKTPOMAarHUTHBIX BOJIH B TEXHHUKE W
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHU. Pannonokanusi.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOILIEH Cpebl.

TexHuueckue ycTpouWCTBa U NPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
VIBTPa3BYKOBas JMArHOCTHKA B TEXHHKE W MEIUIIMHE, pajap, PaAuONpPUEMHUK, TEIEBU3O0D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpOCTpaHEHUE TOMEPEUHBIX U MPOIOJIbHBIX BOJH.

Konebmromieecs Te10 Kak KICTOYHUK 3BYKA.

HabGmonenue oTpaykeHus U MPEIOMIICHUS MEXaHUYECKUX BOJH.

Habmronenue natepdepeHny u AuQpakini MEXaHMIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGmronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTBI TOHA C aMIUIUTYIOM M YacTOTOM
KoJIeOaHui.

HccnenoBanne  CBOMCTB — DJIGKTPOMArHUTHBIX — BOJIH:  OTpPaKEHHUE, MPEIOMIICHUE,
noJnsipu3anus, 1udpakuus, HHTephepeHIrs.

Tema 3. Onmuka

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

OtpakeHue cBeTa. 3aKOHBI OTpaxeHus cBeTa. [locTpoeHne H300pakeHUN B TIIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKOHBI TPEJIOMIICHHUS CBeTa. AOCONIOTHBIM  IOKa3aTesb
npenomieHus. [lonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yron MOJHOTO BHYTPEHHETO
OTPAXKEHUS.

Jucnepcus ceeta. CroxxHbli cocTaB 6enoro ceera. LIBer.



ColOuparonue W paccewBamIIuMe JIUH3bL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTUYECKasl CHJIa TOHKOM JTUH3BL. [locTpoeHne n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. QopMyIIa TOHKOM JIMH3BIL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBas ontuka. Wutepdepennus cBera. KorepeHTHble HUCTOYHUKH. Y CIIOBUS
HaOJI0IeHNST MAKCUMYMOB 1 MUHUMYMOB B MHTEP()EPEHIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

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

ITonspusanus ceera.

TexHuueckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToammapar,
MPOSKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl ONTHKA, AU(PpaKIMOHHAS
pemeTKa, NOJIIPOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCcTpaHEHHE, OTpakeHUWE U IpernoMieHue cBera. Onruuyeckue
IPUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTeppEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue cekTpa ¢ MOMOILBIO PU3MBI.

[Tomyuenue criekTpa ¢ MOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.

Habmroenue nomisipuszanuu cBeTa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crieUAIbHON TEOPUHM OTHOCUTEJIBLHOCTH
['paHuibl TPUMEHMMOCTH KIJIACCMUYECKOW MeXaHWUKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBApPUAHTHOCTb MOJYJIS CKOPOCTH CB€Ta B BakKyyme, MPUHUUI
OTHOCHUTEIILHOCTH DUHINTEHHA.
OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEeMEHHU U COKPAIICHUE JTHHBI.
DHeprusi U UMITYJIbC PEISATUBUCTCKOMN YaCTULIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPIHs OKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YaCTOTOH. DHEPrHst U UMIYJIbC
dboToHa.
OtkpeiTne u wuccienaoBanne (oroaddexra. Ombitet A. I. CromeroBa. 3aKOHBI
dorosddexra. YpaBuenue DitHmreiina s Gpororddexra. «KpacHas rpanuna» gorosdpdexra.
Hasnenue ceera. Onbite [1. H. JIeOenena.
XHUMHYECKOE JIEHCTBUE CBETA.



TexHuueckue yCTpoiiCTBaA M NpaKTHUECKOE NpUMEHeHHe: (poTodnaemMeHT, (OTOAATUHUK,
CoJTHeYHas OaTapesi, CBETOUO/I.

Llemoncmpayuu

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

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessHuto o -vactuil. [lmanerapHas
mogens atoMa. Iloctynarel bopa. U3nyuenue u nornomenue GOTOHOB NpU MEPEXOe aToma ¢
OJIHOTO YpOBHSl SHepruum Ha Japyro. Buasl cnekTpoB. CHekTp YpOBHEH 3HEpPruuM aroma
BOZIOPOZA.

BosHoBbie cBoiicTBa yactull. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOW Tyalu3M.

CroHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHUE.

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

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

HaOnronenue nuHeHyaTbiX ClIEKTPOB U3ITyUEeHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Hab6nronenue nuHeyaToro crexkrpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOEGHHA  sjpa. OtkpbiTHE
paaroakTuBHOCTH. OnbITEI Pezepdopaa nmo onpeneneHno cocraBa pagioakKTUBHOTO U3ITyYEHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

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

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uznydeHue. 3aKoH
PaauoOaKTUBHOIO pacIaja.

OHeprust cBSI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES AIEP.

Anepuuiii  peakrop. TepmosiaepHblii cuHTe3. IIpoGneMbl M NEpCHEKTHUBHI  SACPHOU
HHEPreTHKHU. DKOJIOTUYECKUE aCTIEKThI SAEPHON SHEPreTHKH.

OnemeHTapHble YacTULIBI. OTKpPBITHE TO3UTPOHA.

Metobl HaOMIOIEHNUS U PETUCTPALIMH HIEMEHTAPHBIX YACTHII.

dyHIaMEHTAIbHBIE B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoit KapTUHBI MUpPA.

TexHUYECKHE YCTPOWCTBA M NMPAKTHUECKOE NMPUMEHEHHE: JO3UMETp, Kamepa Buibcona,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CuéTunK MOHMU3UPYIOIUX YACTHII.

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

Paspnen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH



Otanbl  pa3BUTHS  acTpoHOMuUHU. IlpukiagHoe ©  MHPOBO33PEHUECKOE  3HAYEHUE
ACTPOHOMHUH.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKue 3BE3/bI, IJIAHETHI, UX BUAUMOE JIBHKECHHE.

Conneynas cucrtema.

Counnine. ConHeuyHas akTUBHOCTh. Mcrtounuk sHeprunm CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKU. JlMarpamma «CHEKTpaJIbHBIA KJIACC — CBETUMOCTBY». 3BE3/bI
[JIaBHOM TOCJEN0BAaTENIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ IJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpEeMEHHBIE IPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOItoUMH CoJIHLA U 3BE3. DTallbl )KU3HU 3BE3 L.

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

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa06ma. PaszOeranme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe u3nyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HeOSCHBIX 00OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o0marmniee noBTOpeHne

Ponp ¢u3uku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIHAIBHON U
THYECKOH cdepax MeATeTbHOCTH 4YeNoBEeKa, pojib M MecTo (U3MKM W acCTPOHOMHH B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, POJb (UINYECKON Teopud B (OPMHUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 001EM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABIECHUIN O IPUPOIE.

Me:xnpeameTHbie CBS3U

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHsS B 11 kilacce ocymecTBIsieTCs C y4ETOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OHOJIOTHH, XHMHUH,
reorpadyu U TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBIIEHUE, Hay4YHBIH (DakT, rumore3a, (Quaudeckas BEIMYWHA, 3aKOH, TEOpHs, HaOIIOICHHE,
AKCIIEPUMEHT, MOACIUPOBAHUE, MOJIENb, UBMEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIE AIEMEHTAPHBIX (DYHKIIUH,
MpU3HAKU TTOI00MS TPEYTOIBHUKOB, ONPEEICHNE TUIOIIAIN TUIOCKUX QUryp U 00bEMa Tel.

buonocus: »nextpudeckue SBICHUS B JKUBOW HpHUpojie, KojeOaTenbHbIE IBHUKEHUS B
KUBOW TPHUPOJIC, ONTHUYECKUE SIBJICHUS B JKUBOW MPUPOJE, NEUCTBHE paJUAlMM Ha >KHUBBIC
OpTaHU3MBI.

Xumusi: cTpoeHME aTOMOB W MOJIEKYJ, KpPUCTAJUIMYECKash CTPYKTypa TBEPIBIX TeT,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIH3.

l'eocpaghus: MarHUTHBIE TONIIOCa 3€MJIH, 3aJIeKH MAarHUTHBIX PyZ, (oTOChEMKA 3eMHOI
MOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.



Texnonozus: TAHAXA DJIEKTPOIEpeNad, T€HEPaToOp MEPEMEHHOTO TOKA, 3JIEKTPOIABUIATEb,
UHAYKIMOHHAsT TeYb, pajap, paauoNpHEMHUK, TeJNEeBU30p, aHTeHHa, Tenedon, CBY-meus,
NPOCKIIMOHHBIN arnmapar, BOJOKOHHAS ONTHKA, COJIHEUHasi OaTapesl.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiero odpazoBaHUs
(6a30BBI  ypOBEHB) MIOJDKHO  OOECHEYHTHh  JOCTHKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
MeETaIpeMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHHUSA yueOHOro mpeamera «Du3nka» AOHKHBI OTPaXKaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCS PYKOBOJCTBOBATHCS CHOPMUPOBAHHOW BHYTPECHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHUEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXAeHHUM, COOTBETCTBYIOUIMX TPAJAULIMOHHBIM LIEHHOCTSIM  POCCHIICKOro  0OOIIecTBa,
pacuIMpeHre >KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IMPOILIECCE PeaTu3allid OCHOBHBIX
HAIPaBJICHUH BOCIIUTATEIILHOMN JEITEILHOCTH, B TOM YHCJIC B YACTH:

1) rpa:k1aHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOTO OOIIECTBA;

NPUHITHE TPATUIIMOHHBIX OOIICYSIIOBEYCCKUX TYMAHUCTHYCCKHX M JEMOKPATUYCCKHX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO NESTEIBHOCTh B HHTEpEcax TIpakJaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allHH;

YMCHHE B3aWMOJICHCTBOBATh C COIMAIBHBIMH WHCTHTYTAMH B COOTBETCTBUHM C HX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTAapPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UIEHTUYHOCTH, TATPHOTU3MA;

[IEHHOCTHOE OTHOIIGHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KCHHUSM POCCHUCKHIX
yu€HBIX B 007acTH (GU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO ITOBEICHHS;

CIIOCOOHOCTH OICHMBATh CUTYAITUIO M NIPUHAMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIIE B IEATEIHHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIETro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIIOUasi 3CTETUKY HAyIHOTO TBOPYECTBA, MPUCYIIETO
¢du3nveckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

HHTEpeC K pa3uyHbiM chepamM MPoPEeCCHOHATBHONW JACSITCIIBHOCTH, B TOM YHCIIC
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu U peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTb M CIOCOOHOCTHh K 00pa30BaHUIO M caMO00pa3oBaHUIO B o0nacTu (pU3UKK Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYpBI, OCO3HAHHE TJI0OATBFHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHII B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacHIMpEeHHE OMbITa JESITEIIbHOCTA 9SKOJIOTMUECKOM HAMpaBJICHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

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

OCO3HaHHE IIEHHOCTH HAyYHOU NeSATENIbHOCTH, TOTOBHOCTh B IMpoOlecCe U3yYeHUs (PU3UKU
OCYLIECTBIISATh MPOEKTHYIO U UCCIIEN0BATENBCKYIO IESITEIbHOCTh NHANBUIyAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE y4eOHbIe JeiicCTBUS
Bba3zoBble Jioruyeckue eiicTBUS:

CaMOCTOSITENILHO (POPMYJIMpPOBaTh M aKTyaTU3UpPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEEIIATh LENH JeSTeIbHOCTH, 3a1aBaTh MapaMeTphl U KPUTEPUH UX TOCTHKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMAaTPUBAEMbBIX (PU3NYECKUX SBICHUSX;

pa3pabarbeIBaTh TUIAH PEHICHHS MPOOJIEMBI C YIETOM aHAIM3a UMEIOIIUXCSI MaTepUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JEATEILHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB IENIAM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJMHUPOBATh U BBIIOJHATH PA0OTy B YCIOBUSAX PEAIBHOr0, BHUPTYAIbHOTO |
KOMOWHHUPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BHBaTh KPEATUBHOE MBITIICHUE TPU PEIICHUH KU3HEHHBIX TTPOOJIeM.

ba3zoBble ucciieqoBaTe/bCKHUe 1eHCTBUSA

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

BIIAJICTh HaBBIKAMHU YYEOHO-HCCIIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEeIIeHHs 3aa
bu3nYECKOro coAepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

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

BBISIBJIATh NPUYMHHO-CIIEICTBEHHBIE CBSI3W M aKTyallM3UpOBATh 3aJady, BbIABUTATh
TUTIOTE3y €€ peIIeHUsl, HaXOJIUTh apryMEHTHI JUIsl JO0Ka3aTelIbCTBa CBOMUX YTBEPXKICHUM,
3a/1aBaTh apaMeTPhl U KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh TMOJYYEHHbIE B XOJ€ pEUICHUs 3aJaud pe3yibTaTbl, KPUTHYECKH
OIICHUBATbH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (POPMyIHpPOBaTH COOCTBEHHBIC 3a7a4d B O0pa30BATEIBHOUN JCATEIHHOCTH, B
TOM YHCJIC TIPU U3YICHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh NMEPEHOCUTH 3HaHUS 10 (PU3HMKE B MPAKTHUECKYIO 00IaCTh KU3HEACITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTe;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

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



PatGora ¢ undopmaunmeii:

BJIaACTb HABLIKAMHU ITOJTYUYCHUA I/IH(bOpMaI_[I/II/I (bI/IBI/I‘IeCKOI‘O COACPpIKaHNA U3 MCTOYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUi0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMYHBIX BUAOB U (HOPM MPE/ICTABICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(OPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(I)OpMaLII/IOHHbIX U KOMMYHHUKAIIHMOHHBIX TEXHOJIOTUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHWKATHUBHBIX H OPraHU3allMOHHBIX 3aJady C C06HIOII€HI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, MPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (UINYECKOTO COACPKAHMS B pasIu4HbIX (opmarax ¢ y4€Tom
Ha3HAueHUs MWHPOPMALMU W LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
MPEJICTABICHUS U BU3YaIH3AIIH.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUS:

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

pacro3HaBaTh MPEANOCHIIKA KOH(MIMKTHBIX CUTYAIMil U CMATYaTh KOH(QIUKTHL;

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

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAaHIHOM U MHAMBUAYAJIbHON pabOTHI;

BbIOUpATh TEMATHKy M METOJIbl COBMECTHBIX ICHCTBHI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTh M KOOPJIMHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHUCTBUH, PaCIpElesATh POJIM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM PabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U KaXXJAOT0 YYaCTHHKA KOMaHbl B OOLIUH pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

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

OCYILIECTBIIAATh TO3UTHUBHOE CTPATETMYECKOE IIOBEICHHWE B pa3IUYHBIX CHUTyalusX,
HPOSBIISATH TBOPYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENIbHYIO JESATENIBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMHH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYJINPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELICHHUS PAcu€THBIX M KAYECTBEHHBIX 3a]ad, IUIaH
BBIMOJIHEHUS] MPAKTUYECKOH paboThl ¢ Y4ETOM HMEIOIIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHI;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuIMpsATh paMKH Y4eOHOT0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPENNOYTCHUH;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, Opath Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSABICHHUIO JSPYAULIUU B 00JacTu (U3MKH,
MOCTOSIHHO IMOBBIIIATh CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LENAM;

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

UCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYyalluH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELIEHUS IO UX CHUKEHUIO;

MIPUHUMATh MOTHUBBI U QpTYMEHTBI JPYTUX [IPU aHAIIA3E PE3YIIBTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

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

MpU3HABaTh CBOE MPABO U MIPABO APYTUX HA OMIMOKH.

B nmporiecce qocTrKeHHS THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE ISt
YPOBHSI CpeAHero oOIiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBaHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIETO0 CIIOCOOHOCTh IOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIIMOHAIBHON Cephl, OBITh YBEPEHHBIM B ce0¢;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIOCOOHOCTh aJanTHPOBATHCA K SMOIMOHAIHHBIM
WU3MEHEHUSIM U TIPOSIBIISTH THOKOCTh, OBITH OTKPBITHIM HOBOMY;,

BHYTPEHHEN MOTHBALIMM, BKJIIOYAOLIECH CTPEMJICHUE K JOCTHMKEHHUIO €M MU YCIEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/s U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSHHUE APYTUX,
YUUTBIBATH €T0 MPH OCYIIECTBICHUH OOIICHUS, CTOCOOHOCTh K COUYBCTBHUIO U CONIEPEIKNBAHUIO,

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C APYTHMHU
JOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peaTh KOHGIUKTHI.

MHNPEAMETHBIE PE3YJIbTATHBI

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

JEMOHCTPHUPOBATh Ha MPUMEPAX polib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHOM KapTUHBI MHpA, B Pa3BUTUHM COBPEMEHHON TEXHUKH U TE€XHOJIOTUM, B MPAKTUUYECKOH
NeITeILHOCTH JIFOIEH;

YUYUTHIBATh TPAHUIIBl TPUMEHEHHUS M3YyYEHHBIX (U3UYECKUX MOJENe: MaTepHualbHas
TOYKa, MHEpIUAIbHAS CHCTeMa OTCY€Ta, aOCOTIOTHO TBEPIOE TeNo, WAeaIbHBIA Tras, MOJIENIU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TN, TOUEUHBIH AJIEKTPUUECKUHN 3aps] NpPH pEeUICHUU
dbu3nYecKux 3a1a4;

pacrio3HaBaTh (U3MYECKHE SBIEHUs (ITPOLECCh) M OOBSCHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJMHAMUKHU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE TMPSIMOJMHEHHOE ABM)KEHHE, CBOOOAHOE TaJCHHE Te,
JIBIDKCHHE TIO OKPY)XHOCTH, WHEpPIHMs, B3aumMojeicTBue Tei, auddy3us, OpoyHOBCKOE
JBIDKCHHUE, CTPOCHHUE JKUIKOCTEH M TBEPIBIX TeEJl, U3MEHEHHE 00BbEMa Tel MpPU HarpeBaHUU
(oXJTaXxIeHNUHN ), TETJIOBOE paBHOBECHE, MCTIAPEHUE, KOHICH CAI[Us, TNIaBIICHUE, KPUCTAILITH3AIus,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, MMOBBIIICHUE JaBJICHUS ra3a MpPU €ro HarpeBaHUU B 3aKPBITOM
cocyzie, CBA3b MEXIYy IapaMeTpamMH COCTOSIHMSI ra3a B H30Mpoleccax, 3JIEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPSAI0B;



ONKCHIBaTh MEXaHMUYECKOE JBIKEHUE, UCHOJb3Yys (pU3nueckue BEeNWYMHBI: KOOpAWHATa,
yTh, MEpEeMEeLIeHUEe, CKOPOCTh, YCKOPEHHE, Macca Tella, CUjla, UMIYJIbC Tela, KHMHETHYECKas
SHEPrus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOUIHOCTH;, IpHU
ONKMCAHUM TPABWIBHO TPAKTOBaTh (DU3MUECKUNH CMBICI HCIOJIb3YEMBIX BEIUYMH, HX
0003HaYeHHs U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAaHHYIO (PU3NYECKYIO BEITUUYHUHY
C IPYTUMU BEIIMYUHAMU;

ONHKCBHIBATh W3YyUYCHHBIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHHUS, HCIIOJIbB3YS
dbusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas HHEeprus
XA0TUYECKOTO JIBXKEHUS MOJIEKYJ, CpPEJHEKBaApaTUyHasi CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEprusi, pabora rasza, KOd(QQHUIMEHT MOJE3HOrO JEHCTBUS TEIIOBOTO
JIBUTATEIS; IPH OMUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UYECKHI CMBICI UCIIOJIb3YEMBIX BEITHYHH,
uX O00O3HAYEHUS U EIAUHHIIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOIIUE JAaHHYIO (PU3NYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIKCBHIBATh M3YYEHHBIE JJCKTPUUYECKHE CBOMCTBA BELIECTBA M DJICKTPUUYECCKHE SIBICHUS
(mpouiecchl), UCHOIB3YST (PU3NYECKUE BEIUYUHBL: AIEKTPUUYECKUI 3aps]l, dJIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIIMAal, pPa3HOCTh MMOTEHIMAIOB; IPU OMUCAHHHM IPABHIBHO
TPaKTOBAaTh (PUIUYECKUI CMBICI HCIIOJNBb3yEMbIX BEIUYHH, WX OOO3HAUEHUS W EIUHHIIBI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DM3UYECKYIO BEJIMYMUHY C JPYTHMH BETUYHHAMU;

aHATM3UPOBaTh (PU3MUYECKUE MPOLECCHl U SBJICHUS, MCIONB3YS (DU3MUECKUE 3aKOHBI U
MNPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aKOH coXpaHEHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJI, TIPUHIUIT
PaBHOIIPABHS MHEPIHATIBHBIX CUCTEM OTCUETA, MOJEKYISIPHO-KHHETHIECKYIO TEOPHIO CTPOCHHS
BEIIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEAHEH KWHETHYECKOW SHEPTHH TEIJIOBOTO BM)KCHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
ANIEKTPUYECKOTO 3apsiia, 3akoH KyloHa, mpu 3TOM pa3iuyaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BhIPAKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIlIWH, TPHOOPOB U TEXHUICCKUX YCTPOMCTB;
pa3ianyaTh yCIOBHS UX O€30MaCHOTO MCIIOIb30BAHMS B IIOBCEAHEBHOM KU3HU;

BBITMIOJHATh JKCIEPUMEHTH 1O HMCCIEJOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCTIONIF30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (OPMYIHPOBATH
npoOnemMy/3ajady W TUIOTE3y y4yeOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTH OMBIT U (POPMYTUPOBATEH BHIBO/IBI,

OCYIIECTBIISITh TPSAMbIE U KOCBEHHBIE H3MEpPEeHHs (U3MUECKUX BEIUYHH, TPU ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] M HWCIOJIh30BATh HM3BECTHBIE METOABI OIEHKH
MIOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXIYy (QHU3NYECKUMH BEIMUYMHAMU C HCIOIb30BAHHEM
OpsIMBIX  U3MEPEHM, MPH 3ITOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATH PE3YIbTAThI
MOJTYYCHHOW 3aBUCHMOCTH (PM3MYECKUX BEJIWYHMH B BHJIE TaONHIl U TPapUKOB, JIEaTh BHIBOIBI
0 pe3yJibTaTaM UCCIIEI0BaHNUS;

coOnrofaTh mpaBuiaa O€30MacHOrO TPyAa IMPH MPOBEACHUHM HCCIENOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-HUCCIEI0BATEIbCKOM UM  IMPOEKTHOW JEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTETIbHBIX YCTPONCTB U TJaOOPaTOpHOro 000pyI0BaHUS;

pemate pacu€THbIe 3aJa4d C SIBHO 3a/laHHOM (U3NYECKOW MOENbI0, HCIOJIb3YS
¢dbuznuecKkre 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHAllM3a yCIOBHS 3a/1a4ll BHIOMPATh PU3UUECKYIO
MOJIeIb, BBIACNATh (PU3NYECKUE BEIMYMHBI W (QOPMYIbl, HEOOXOIUMbIe s e€ peleHus,
TIPOBOJIUTH PACUYETHI U OIIEHUBATh PEATLHOCTH MOYYSHHOTO 3HAUSHHST (PU3MYECKON BETMIHHEI,



pelaTh KayeCTBEHHBIC 3a/1ayM: BBICTPAMBATh JIOTMYECKH HEMPOTHBOPEUMBYIO LIEMOUYKY
paccyXIeHU C ONOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3MUYECKHE SBICHUS;

UCTOJB30BaTh MPH PEUICHHH Y4EeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM JUI IIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAlMM U IPEACTaBICHUs Y4eOHOH U
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJM3UPOBAThH MOJTy4aeMylo HHPOPMAIIUIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEkKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00bACHEHHE IIPOLIECCOB OKPYXKAIOIIET0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA 1O (HU3UKE B IOBCEIHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAIEHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, JJIS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHHS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYIKAIOIIEH cperne;

paboTaTh B IpyIIIE C BHIIOJIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh padoTy
IpyNIbl, palMOHAIBHO paclpelneNniarTh O0O0A3aHHOCTH U IUIAHUPOBaTh JIEATEIIBHOCTh B
HECTaHJAPTHBIX CUTYalMUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXJIOr0 M3 YYaCTHUKOB T'PYIIIbI B
pelIeHrne paccMaTpUBAaEMON TPOOIIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHUI:

JIEMOHCTPUPOBATh HA TMPUMEpaxX poiib U MeCcTO (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTHM COBPEMEHHON TEXHHUKH M TE€XHOJIOTMM, B IPAKTHUYECKOU
NeSITeIbHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YUUTBIBATh TPAHMULIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJENe: TO4YeUyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETAa, TOYEYHBIH HCTOYHUK CBETa, SAEpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sIJIpa MPH PEeICHUN (PU3UIECKUX 3a1a4;

pacrio3HaBaTh (pU3MYECKUE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
3JIEKTPOJMHAMUKY U KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas NMPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJEHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
UHAYKINS, JAEWCTBHE MarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBWXKYLIMICS 3apsan,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPAKEHHE,
npejgomieHue, uHTepdepeHuus, auppakuus W TOMApU3allus CBeTa, JHUCIEpCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHrHe, BOZHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, €ECTECTBEHHAs! U CKYCCTBEHHAsl PaInOaKTUBHOCTD;

OIKCBIBATh M3YYEHHBIE CBOICTBA BeEIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHUYECKHE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPE) M AJIEKTPOMArHUTHbBIE SBJIEHUS (IIPOILECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsijl, CWIa TOKa, 3JIEKTPUUECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMAIIOB, 3JIEKTPOABMKYIIAs CHUIIA,
paboTa TOKa, MHIYKIMS MarHUTHOrO Moiis, cwia Amnepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTyUIKH, SHEPrHs 3JIEKTPUYECKOI0 M MAarHUTHOTO TOJEH, MepHoA W 4YacToTa KosieOaHud B
Kos1e0aTeIbHOM KOHTYpE, 3apsij U Cujla TOKa B MPOIECCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHul, (HOKyCHOE pacCTOSHHE M ONTHYECKas Cujla JIMH3bI, NPU ONUCAHUM MPaBUILHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS M €IMHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCHIBATh M3yYCHHBbIE KBAHTOBBIE SBJICHHUS U TPOLECCHI, HCIONB3Ys (U3HUECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPrus U
UMIynbc (OTOHA, TMEPHOJ IMoJypaclaja, SHEpPrus CBS3M AaTOMHBIX sJiep, HpPU ONMUCAHUHU
NPaBUIBHO TPAKTOBaTh (PU3UYECKUN CMBICI MCIIOJIB3YEMbIX BEJIMYMH, UX OOO3HAYCHHS H



€VHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE NAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMH
BEJIMYMHAMU, BBIYUCIISTH 3HAUCHUE (PU3HUUECKON BEITUYHHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3ysd (DU3MUECKHE 3aKOHBI U
OpUHOMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBAaTEIbHOTO M MAapajlIeIbHOTO COCAMHEHUS
NPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH AJEKTPOMAarHUTHOM HMHAYKIUH, 3aKOH
OPSAMOJIMHEHHOTO PACIpPOCTPAHEHHUSI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI NMPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa I (oTod(dderra, 3aKOH COXpPAHEHHUS DSHEPruu, 3aKOH
COXpaHEHMSI HMITYJIbCA, 3aKOH COXpPaHEHMsI DJEKTPUUECKOTro 3apsiia, 3aKOH COXpaHEHHS
MaccoBOI'0 4YHCIa, MOCTyJaThl bopa, 3aKOH pPaauOaKTUBHOTO pacmajaa, MpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BBIPAKEHUE W YCIIOBHS (TPaHUIIBL,
00jacTh) IpPUMEHUMOCTH;

OTIpe/IeIIATh HAaIpaBJICHWE BEKTOpAa MHIYKIUU MArHUTHOTO TOJS MPOBOJAHHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOMTH M ONKCHIBATh N300pakeHHE, CO3/1aBAEMOE TNIOCKUM 3€PKAJIOM, TOHKOH JTIMH30M;

BBITOJIHATh OKCIEPUMEHTHI IO HWCCIEAOBAHHUIO (DU3MYECKUX SBJICHUH M TPOIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX U KOCBEHHBIX HW3MEpEHHil: mpu d5ToM  (popMynHpoBaTh
npobiieMy/3ajauy W TUNOTE3y Y4YeOHOTrO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BHIBOBI;

OCYIIECTBIISITh TpPSIMBIE W KOCBEHHBIE H3MEPEHHS (U3UYECKUX BEIWYHH, MPH ITOM
BBIOMpATh ONTUMANIBHBIN CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOTPEIIHOCTEeN U3MEPEHHIA;

HCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYHH C MCIIOJIb30BAHUEM IMPSIMBIX U3MEPEHUI:
IpYU 5TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBATH Pe3yJbTaThl MOIYYEHHOW 3aBUCHMOCTHU
buznyecKkux BENMWYMH B BHAE TaOMUIl M TrpaduKoB, JeiaTh BBIBOABI MO pe3yabTaTaMm
UCCJICJIOBAHMUS,

coOnronarh mnpaBuiaa O€30IaCHOrO TpyAa IMPU MPOBEIACHUM HCCIEIOBAaHUN B paMKax
y4eOHOrO0 dSKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATENLCKOM M TMPOEKTHOW JEATENIBHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOr0 000PYAOBaHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJIENbI0, HCIONb3YS
¢u3nveckre 3aKOHBI ¥ IPUHITUITBI, HA OCHOBE aHaJM3a YCIOBHS 33a4 BHIOMPATh (PU3HUECKYIO
MOJIENIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (QOPMYIBI, HEOOXOAMMEBIE IS €€ pEelIeHHs,
POBOJUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MYEeCKOi BEIMUHHBI,

pelaTh KayecTBEHHBIE 3a/1a4M: BBICTPAMBATh JIOTUYECKU HEMPOTHBOPEUMBYIO ILIETIOUKY
paccyXJIeHH ¢ OMOpoi Ha U3YYCHHBIEC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKHUE SBIICHNUS,

UCTIONIB30BaTh TPH PEUICHWH YYeOHBIX 3a7ad  COBpPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM JUIS TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJCTaBICHUsS y4yeOHOU u
HAYYHO-TIOMYJISIpHOW HMH(OpMAaIMM, MOJYYEHHOM W3 pPa3IUYHBIX HCTOYHMKOB, KPUTHUYECKH
aHAJTM3UPOBAThH MOTydaeMylo HHPOPMAITHIO;

OOBSICHATH TIPUHITUITHI IEHCTBHS MAIIWH, IPUOOPOB M TEXHUIECKUX YCTPOWUCTB, pa3InyaTh
yCIIOBHA UX 0€30M1acCHOTO MCII0JIb30BAaHMS B TOBCEJHEBHOM JKU3HU;

NPUBOJUTH NMPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, B 00BSCHEHHE TIPOIIECCOB OKPYKAIOIMIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONIB30BaTh TEOPETHUECKUE 3HAHUS 1O (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHns 6€30MAaCHOCTH MU 00paIIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHMs 3/I0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpefe;



paboTaTh B TpyIIIE C BHITIOJHEHUEM Pa3IMYHBIX COLUANBHBIX POJIeH, TUIaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JICATENBHOCTH B
HECTaHJAPTHBIX CUTYalMUsIX, aJIeKBaTHO OLIEHMBATh BKJIAJ KaXKJOIO M3 YYaCTHUKOB IpPYMIbI B
peleHre paccMaTpuBaeMoOi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThbI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOI'O MO3HAHUS 2 bubmmoreia LIOK
' AR HAYE https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Aluaiica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUS! B MEXaHUKE 6 1 1 bubmorexa LIOK
' P https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 1 bubnuorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2 1 1
3 Octosel TEPMOITHAMHIH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHSI BEILIECTBA. 5 bubnuorexa [IOK
' da30BbIC IEPEXO/IBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny

Paznea 4. JIEKTPOJAUHAMUKA

24

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

[NPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoasusie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
MaruauTtHoe nosjie. DJeKTpOMarHuTHas bubnnorexa [HOK
1.1 11 1 3
VHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
51 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [HOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
59 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBI CIENUATTBHON TEOPUH 4 1 bubnuorexa [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 JIeMEHTHI KBAHTOBOU OIITHUKU 6 bubmorexa [IOK
' https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97¢c

4.3 ATOMHOE AP0 5

Hroro no pazgeny 15

Paznen 5. JIEMEHTBI ACTPOHOMMUU U ACTPOPU3NKHU

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

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKH 7

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

Htoro no pazneny 7

Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

bubmuorexa [JOK
61 Obobuiaromee nosropente 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PeszepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos flata usyenus

Ne JIeKTPOHHBbIE U(PPOBHIE

Tema ypoxka
n/n Kowmpoa 11 veee | 110 TIAHY o pakry o0pa3oBaTe/ibHbIE PECYPChI

Bcero HbIE
paGoTHI He padoThl

HNucrpykrax no Th Ha ypokax

1 ¢u3uku. Pusnka — HayKa O 1 01.09.2023 bubnnorexa [HOK
npupoze. Hayunbie MeTo b1 https://m.edsoo.ru/ff0c32e2
MO3HAHMSI OKPYKAIOLIEro MUpa
Ponb u MecTo pusuku B

, (1)OpMI/11210BaHI/II/I COBPEMEHHOM , 05 09,2003 Butmorexa LOK
HAYTIHOM KAPTHHBI MHpa, B R https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETbHOCTH
Joen
MexaHnueckoe ABUKEHUE.

. OTHOCUTENHHOCTD . 08.09.2003 Butmorexa LOK
MEXAHITICCIOTO ABIDRCHIL. R https://m.edsoo.ru/ff0c3508
ITepemenienue, CKOpoOCTh,
yCKOpEeHue
PaBHOMEpPHOE ITPAMOJIMHEWHOE bubmuorexa [IOK

4 1 12.09.2023
IBUKEHUE https://m.edso0.ru/ff0c3620
PaBHOyCKOpEeHHOE bubnuoreka [IOK

5 1 15.09.2023
PSIMOJIMHEHOE ABMKEHUE https://m.edsoo.ru/ff0c372¢
CBobogHOe masieHne. Y CKopeHue bubnuorexa [JOK

6 1 19.09.2023
CcBOOOIHOTO MaeHU https://m.edsoo.ru/ff0c39cc

7 KpuBonuneiinoe qBUKEHUE. 1 99.09.2023 bu6nmoreka [JOK

JBrm>keHre MaTepraibHON TOUKU

https://m.edsoo.ru/ff0c3ada



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

110 OKPY>KHOCTHU

[TprHIMI OTHOCUTEIBHOCTH
lNanuiesa. MaepuuanbHble

bubmuorexa [JOK

CUCTCMbI MaTCPHUAJIbHBIX TOYCK.

8 26.09.2023
cucteMbl otcuera. [lepBbiit https://m.edsoo.ru/ff0c3be8
3akoH HeroTOHA
Macca tena. Cuna. [Ipunmun
cynepnosuiuu cui. Bropoit bubmuorexa [JOK
9 29.09.2023
3akoH HproToHa Ju1s1 https://m.edsoo.ru/ff0c3be8
MaTEepUAIbHON TOYKHU
Tpetuii 3akon HeroToHa s bu6mmoreka [IOK
10 03.10.2023
MaTepHaIbHBIX TOUCK https://m.edsoo.ru/ffOc3be8
» ?jaKOH BceMHpH(;Iro TATOTCHHUS. 06 10 2003 Butmorexa LOK
118 TORECTH. 1IepBai o https://m.edsoo.ru/ff0c3d00
KOCMHUYECKasi CKOPOCTh
Cwuta ynpyroctu. 3akoH ['yka. bubnuotexa [JOK
12 10.10.202
Bec tena 0.10.2023 https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoapduuneHnt
TpeHust. Cuila COpOTHUBIIEHUS bubnuoreka [IOK
13 13.10.2023
NP IBMOKEHHUH TEJa B )KUIKOCTH https://m.edsoo0.ru/ff0c3f76
WM ra3e
[ToctynarensHoe u
BpaliaTeslbHOE JBUKEHUE
a0COIOTHO TBEPIIOTO Tena. bubnmnoreka [JOK
14 17.10.2023
MowmenT cuibl. [11e4o cuibl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBecHs TBEPIOTO
Tena
15 HNMnynsc MaTepuanbHOU TOYKH, 20.10.2023 bubnuorexa [IOK

https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

Nmnynbe cuibl. 3akoH
COXpaHEHUsI UMITYJIbCA.
PeakTuBHOE IBMKEHHE

16

Pabota u MOLIHOCTD CHIIBI.
Kunernueckas sneprus
MaTepuaJbHOU TOYKHU. Teopema
00 U3MEHEHNU KUHETUYECKOI
JHEPruu

24.10.2023

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4502

17

ITorennmanesHas 3HEprUsl.
[loTenuuanpHas 3HEprust ynpyro
neOpMHUPOBAHHON MPYKUHBIL.
[loTeHuumanbpHas sHEPrus Tea
BOJIM3U MMOBEPXHOCTH 3eMIIU

27.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc461a

18

19

20

HNucrpykrax no Th Ha ypokax
¢uzuku. [loTeHunanbHbIEe U
HenoTeHUuanbHble CUiIbl. CBs3b
palboThI HEMOTEHIMATIBHBIX CUJI C
U3MEHEHUEM MEXaHUYECKON
SHEPTUU CUCTEMBI TeJ. 3aKOH
COXpaHEHHUs MEXaHUYECKOU
SHEPTUH

JlaGopatopHas paboTa
«HccnenoBanue cBsi3u pabOThHI
CHJIBI C U3MEHEHUEM
MEXaHUYECKOM PHEpIruu Teja Ha
pUMepe pacTsHKEHUS
PE3HHOBOTO KT'yTa»

KonTponpHas pabota mo Teme
«Kunemaruka. Jlunamuka.

07.11.2023

10.11.2023

14.11.2023

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c478c

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4b74



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74

3aKOHBI COXpaHEHUs B
MEXaHUKE)

21

AHanus pe3yibTaToB
KOHTPOJILHOM paboTHI.
OCHOBHbIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKON
Teopuu. bpoyHoBckoe
neuxenue. duddysus

17.11.2023

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

22

Xapakrep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHII
BelecTsa. Monenn CTpoeHust
ra3oB, JKUJKOCTEH U TBEPIBIX TEJ

21.11.2023

23

24

25

Macca monekyn. KonuuectBo
BemecTsa. [locTtostHHas
ABoraapo

TennoBoe paBHOBECHE.
Temneparypa u €€ u3MepeHue.
[IIxana remneparyp Llenbcus

WUneanpuerii raz 8 MKT.
OcHoBHOe ypaBHeHne MKT

24.11.2023

28.11.2023

01.12.2023

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TemrepaTypa Kak
Mepa CpelHE KNHETHYECKOU
DHEPrUM IBUKEHUS MOJIEKYII.
YpaBHenue Menzeneena-
Kunaneiipona

05.12.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlambproHa. ["a30BbIc
3aKOHBbI

08.12.2023

28

JlaboparopHas pabota

12.12.2023



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

«HccinenoBanue 3aBUCUMOCTH
MEXy IapaMeTpaMu COCTOSTHHS
pPa3peKEHHOTO Ta3a»

I/I30Hp0ueccm B UACAJIbBHOM I'a3€

bubmuoreka [JOK

2 15.12.202
| H X rpariccioe > 023 https://m.edsoo.ru/ff0c570e
MIPEJICTaBICHUE
BuyTpenHsis sHeprus
TEPMOJMHAMHYECKON CHCTEMBI H
CrocoObI €€ U3MEHEHHS. bubnuotexa [JOK
30 19.12.2023
KonmdecTBo Teriorsl u pabora. https://m.edso0.ru/ff0c5952
BnyTtpeHnHss sHeprus
OJIHOATOMHOTO HJIeaTbHOIO Ta3a
bu6mmoreka [IOK
1 B 22.12.202
3 AARLTEILTOTIEpeAatin 023 https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TEMI0EMKOCTh
32 BemecTBa. KommuecTBo TEMIOTHI 26.12.2023 bu6mmoreka [JOK
NPy TEIuIonepeaaye. https://m.edsoo.ru/ff0c5¢c36
AnrabaTHBIN mporecc
33 EeIr)BLrI[H ziKzH;;pﬁOHHHaMHKH 29.12.2023 Bubmiorexa LIOK
erO NPHMCHEIHE o https://m.edsoo.ru/ffOc5efc
U30MpoIeccam
NHuctpykTax no Th Ha ypokax
34 ¢u3uku. HeoGparumocth ) 09.01.2024 bubnuoreka [IOK
MpOoIIeCCOB B mpupoze. Bropoit https://m.edsoo.ru/ff0c6230
3aKOH TePMOJUHAMHUKHU
[Tpunmun nevicreus u KT/ bu6mmorexa [IOK
35 12.01.2024
TEIUTOBON MAalluHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT[ 16.01.2024



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

DKoJIoru4YecKre mpooIeMbl

37 19.01.2024
TEIIOIHEPTETHKU
Ob6o06maromuit ypox
bubmuoreka [JOK
M . 23.01.2024
38 «Monexyaiphias Qisitia 3.01.20 https://m.eds00.ru/ff0c6938
OCHOBBI TEPMOAMHAMUKI
KonTponbHas padoTa 1o Teme
bu6mmoreka [IOK
39 M . 26.01.2024
«Moneiysphas pusika https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOAMHAMUKI
AHayu3 pe3ynbTaToB
KOHTPOJIBHOH pabOTHI.
bubmuorexa [JOK
40 [Tapoo6pa3zoBanue u 30.01.2024 https://m.eds0o.ru/ff0c63b6
KoH7eHcanus. Mcnapenue u
KHIICHUE
41 ﬁi‘iﬁﬁmﬁf . OTH; S 02.02.2024 bubmiorexa HOK
¢ (33ny ' R https://m.edsoo.ru/ff0c64d8
HacprmeHnHsiii map
TBépnoe Teno.
Kpucrannnueckue u amopgHsbie
Tena. AHU30TPONUS CBOWCTB bubnuoreka [IOK
42 06.02.2024
kpuctamioB. XXunkue https://m.edsoo.ru/ff0c65f0
kpuctaiibl. CoBpeMeHHBIE
MaTepHaIbI
[MnaBneHue U KpUCTAIUTM3AITHSL.
bubmuoreka [JOK
43 VY nenpHas TEILIOTA IJIaBICHU. 09.02.2024 https://m.edso0.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44 13.02.2024
YpaBHEeHHE TEIJIOBOTO OalaHca 3.02.20 https://m.eds00.ru/ff0c6820
45 DneKkTpuszanus Ted. 16.02.2024 bubnmoreka [JOK



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

DnekTpuueckuii 3apsia. [[Ba Buna
ANEKTPUUECKUX 3apsII0B

https://m.edsoo.ru/ffOc6bcc

[IpoBOHMKY, AUDIIEKTPUKU U
MOJIYITPOBOJTHUKH. 3aKOH

bubmuorexa [JOK

46 20.02.2024
COXPaHEHHUsI AIEKTPUIECKOTO https://m.edsoo.ru/ffOc6bcc
3apsia
B 7 .3
v | R
YIOnE: y o https://m.edsoo.ru/ffOc6ced
DIIEKTPHUCCKUIT 3apsijl
Hanpsox€nnocts
48 3IIEKTPUYECKOro 1oJd. [IpuHmmn 27.02.2024 bubnnoreka [JOK
CYIEPIO3UIHH ICKTPHUCCKUX https://m.edsoo.ru/ff0c6df2
nosiel. JIunum HanpsKEHHOCTH
PaGora cun
ANEKTPOCTATUYECKOTO TTOJIS. bubmmoreka [IOK
49 ITorenuman. PazHocTs 01.03.2024 https://m.edsoo.ru/ff0c6f00
MIOTEHIIMAJIOB
[TpOBOTHUKY U JUAICKTPUKHU B
AJIEKTPOCTATUYECKOM TTOJIE. bubmmoreka [IOK
50 05.03.2024
Jusnextpudeckas https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTh
bu6mmoreka [IOK
1 & .K 12.03.2024
> SmeKTpoemrocts. Korericatop 03.20 https://m.edsoo0.ru/ff0c7126
52 SSEKZESSEKOaCT;;Hﬁ;OW 15.03.2024 bubmorexa LIOK
Jericatopa. JHep e https://m.eds00.ru/ff0c72c0
3apsDKEHHOTO KOHJIEHCAaTopa
53 JlaGoparopHas paboTa 19.03.2024

"N3mepeHue 31eKTpOEMKOCTH



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

KOHJIeHcaropa"

54

[IpuHIMn aericTBUs U
MIpUMEHEHHE KOHJIEHCATOPOB,
KOIMHUPOBAJIBHOTO amnmnapara,
CTPYHHOIO IIPUHTEPA.
DJIeKTpOoCcTaTUYECKas 3allluTa.
3a3eMyieHHe AIEKTPOIPUOOPOB

22.03.2024

55

HNucrpykrax no Th Ha ypokax
GU3HKH. DIEKTPUICCKHUH TOK,
YCJIOBHS €T0 CYIIECTBOBAHUSI.
ITocrostnnblii Tok. Cuia Toka.
Hanpsioxenue. ConpoTuBieHuUe.
3akoH OMa aJid yyacTka 1uenu

02.04.2024

56

ITocnenmoBarennsHOE,
napajielbHOe, CMEIIaHHOE
COCIMHEHHUE TPOBOHUKOB.
JlaGoparopHas paboTa
«M3y4yeHune cMenanHoro
COEZIMHEHUS Pe3UCTOPOB

0.5

05.04.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c74f0

S7

Paborta 1 MOIIHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

09.04.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3akox OMa U1 HOJIHOH
(3aMKHYTOM) 3JI€KTpUUECKOM
nenu. KopoTkoe 3aMbIKaHuE.
JlaGopaTtopHnast pabota
«M3mepenne J/1C uctounmnka
TOKa U €ro BHYTPEHHETO
COIIPOTHUBIICHUS

0.5

12.04.2024

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



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

59

60

DNEeKTpOHHask IPOBOAUMOCTD
TBEPABIX METAJLIOB.
3aBUCHMOCTH COTIPOTHBIICHUS
METAJJIOB OT TEMIIEPATYPHI.
CBepXmpoBOIUMOCTD

DNEKTPUUECKUH TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX TYYKOB

16.04.2024

19.04.2024

61

[ToxynpoBoaHUKH, UX
coOCTBEHHAas U IpUMecHast
npoBoaumocTs. CBoiicTBa p—N-
nepexona. [lonmynpoBogHUKOBBIE
IPUOOPHI

23.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae

62

DJEeKTpUIECKU TOK B pPacTBOpax
U pacIuiaBax 3JIEKTPOJIHUTOB.
ONEeKTPOIUTHYECKAS
JUCCOIHAIUSA. DIIEKTPOIIU3

26.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

63

64

65

66

DIIEKTPUYECKHI TOK B raszax.
CaMOCTOSTENLHBIN U
HECaMOCTOSITENIbHBIN pa3psi.
Moanus. I1na3zma

DJeKTpUvecKue MprudOphI U
YCTPOMCTBA U UX IPAKTUYECKOE
IMPUMCHCHHUC. HpaBI/IHa TCXHUKHU
0e30ImacHOCTH

Ob6o06maromuit ypox
«DNEKTPOAMHAMUKA)

I'omoBast KoHTpOIBHAS paboTa

03.05.2024

07.05.2024

14.05.2024

17.05.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c86fc

bubmuorexa [JOK
https://m.edsoo.ru/ff0c88be
bu6mmorexa [IOK
https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

AHanus pe3yinbTaToB

5 bubnuorexa LIOK
67 KOHTPOJILHOH PabOTHI. 1 21.05.2024 https://m.eds0o.ru/ff0c8c56
IToBTOpEHUE.
bubmuorexa [JOK
68 Hosropenne, ! 24.05.2024 https://m.edsoo.ru/ff0c8f6c
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanuecTBo 4acoB

Jdara nzyyeHus

Ne JIeKTPOHHBbIE HU(POBHIE
Tema ypoka
n/n KonTpoan Mpakruyec = [lo miany Io pakry 06p330BaTe.]II>HLIe PeCypcChl
Bcero HbIe KHe
padoTsl padoTsl
Huctpykrax no Th Ha ypokax
¢usuku. [TocTOSTHHBIC MATHUTHI U
i .M bub OK
HX B3aUMOJIENiCTBUE afHHTHOG 1 05.09.2023 nomoTteka 1
noje. Bektop MarHuTHOM https://m.edsoo.ru/ff0c9778
WHAYKIUU. JIMHUM MarHUTHON
WHIYKIUN
MarauTHO€E 1oJIe MPOBOJIHUKA C
.0 ) . bub OK
TOKOM Hj)IT pcrena 1 07.09.2023 nonuoreka 1
B3anmMoeiicTBre IPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JIab o
«Sgopimimz pa OTc? 0 1o 1 1 12.09.2023 bubmmorexa LIOK
HHE MarHUTHOTO MOJIA .09.
yi https://m.edsoo.ru/ffO0c98fe
KaTYIIKA C TOKOM»
JleficTBE MarHUTHOT'O MOJIS Ha
MPOBOJIHUK C TOKOM. Cuiia
Awmriepa. ﬂa60paTO£)Ha$I pabota 1 1 14.09.2023 bubmuoteka [IOK
«HMccenenoBanue neicTBUA https://m.edsoo.ru/ff0c9acO
MTOCTOSTHHOTO MarHuTa Ha PaMKy C
TOKOM)
JleficTBEe MarHUTHOT'O MOJIS Ha
Bubmunorexa IIOK
JBIKYIIYIOCS 3apsKEHHYIO 1 19.09.2023 101

gactuity. Cwna Jlopenma. Pabota
cunbl JlopeHua

https://m.edsoo.ru/ff0c9df4



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

DneKTpOMarHuTHast UHIYKIIHS.
[ToTok BekTOpa MarHUTHOM
1503010790020, D1 (OR713914% 9117178
3aKOH 3JIEKTPOMarHuTHOM
unaykiuu dapanes
Jlaboparopnas pabota
«HccnenoBanue siBICHUS
ANEKTPOMArHUTHOM UHTYKITHI)

21.09.2023

26.09.2023

bubnunorexa LIOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTH. SIBIICHUE
camounaykiuu. 3JC
CaMOUHIYKIMH. DHEPIrust
MAarHUTHOTO MOJI KaTyLIKH C
TOKOM. DJIEKTPOMAarHuTHOE I0Je

28.09.2023

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHUE: ITOCTOSTHHBIE
MarHuThbl, 3JIEKTPOMarHMTHI,
3JIEKTPOJABUTATEIb, YCKOPUTEIU
JJIEMEHTAPHBIX YACTHII,
MHIYKIMOHHAs [1€4Yb

03.10.2023

10

O6o0maromuii ypok «MarautHoe
nosie. DJIeKTPOMarHuTHas

WHIYKITHAS

05.10.2023

bubmmoteka IIOK
https://m.edsoo.ru/ffOcab82

11

12

KonTponbnas pabora no teme
«MarHuTtHOE ToJIe.
BHGKTPOMaFHI/ITHaS[ UHAYKOUS»

AHanu3 pe3yabTaToB
KOHTPOJIbHON pabOTHI.
CB0OOIHBIE MEXAHNYECKIE
koJjiebanus. ['apMoHnyeckue

10.10.2023

12.10.2023

but6mmorexa [IOK
https://m.edsoo.ru/ffOcad58

but6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06



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

KoseOaHus. YpaBHEHUE
rapMOHMYECKUX KOJICOaHHH.
[TpeBparenue >Hepruu

13

Jlaboparopnas pabota
«HccnemoBanne 3aBUCUMOCTH

MepHoJIa MaJIbIX KOJIeOaHUH rpy3a

Ha HUTHU OT AJIMHBI HUTH N MAaCChbI
rpys3a»

17.10.2023

14

15

16

17

KonebarenbHblil KOHTYD.
CB00OIHBIE AJIEKTPOMArHUTHBIE
KOJICOaHHS B UACATEHOM
KoJe0aTeIbHOM KOHTYpE.
AHanorust Mexuy
MeXaHUYECKUMH U
ANEKTPOMArHUTHBIMH
KOJICOaHHSIMU

®opmyna Tomcona. 3akoH
COXPAaHEHUS JHEPTUHU B
UJealbHOM KOJIe0aTeTbHOM
KOHTYpe

[Ipeacrasnenue o 3aTyxaromux
Kosie6aHusX. BbIHYXIeHHBIE
MeXaHUYecKue KojJeOaHusl.
Pe3onanc. Beinyx1eHHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHHs

NucrpykTrax no Th Ha ypokax
¢uzuku. [lepeMeHHBIN TOK.
CuHyconganbHbIi IepeMEHHBIN
TOK. MOIIHOCTh NIEPEMEHHOTO

19.10.2023

24.10.2023

26.10.2023

07.11.2023

bubnuoreka [IOK
https://m.edsoo.ru/ffO0ch820

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcbh9c4

bubnmnorexa LIOK
https://m.edsoo.ru/ffOchb86

bu6nunorexa LIOK
https://m.edsoo.ru/ffOchd34



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

TOKa. AMIUTUTYHOE U
JeICTBYIOIIEE 3HAUEHNUE CHITbI
TOKa U HaNpsHKEHUS

18

Tpancdopmarop. [IponsBoxacrtso,
nepeaaya u norpedieHue
JJIEKTPUYECKON SJHEPTUU

09.11.2023

19

20

21

22

23

24

YCTpoiCTBO M MPAKTUUECKOE
MIPUMEHEHUE DJIEKTPUIECKOTO
3BOHKa, F€HepaTopa NepeMEHHOTr0
TOKa, JIMTHUM 3JIEKTporepeaady

DKOJIOTUYECKUE PUCKHU TIPU
MIPOU3BOJICTBE IEKTPOIHEPIUHU.
Kynbrypa ncnonp3zoBanus
3JIEKTPO3HEPTUU B OBCEIHEBHOMN
KU3HU

MexaHuuecKre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CkopocTb pacnipocTpaHEHHS U
JuiiHa BOJIHEL. [lonepeynsie n
MIPOJIOJIbHBIE BOJIHBI

3Byk. CKOpOCTB 3BYKa.
I'poMkocTh 3ByKa. BeicoTa TOHA.
TemOp 3ByKa
ONEKTPOMarHUTHHIE BOJIHBI, UX
cBoOMcTBa U cKopocTs. [Ikana
AJIEKTPOMAarHUTHBIX BOJIH

[TpuHIMIIBI paaIKOCBS3U U
TeneBuAeHus. Pa3Burtue cpeacts
cBa3u. Pagnonokamusa

14.11.2023

16.11.2023

21.11.2023

23.11.2023

28.11.2023

30.11.2023

bubnunoreka LIOK
https://m.edsoo.ru/ff0cc324

bubmmoteka IIOK
https://m.edsoo.ru/ffOccab4

bubmuoreka [{OK
https://m.edsoo.ru/ffOcccOc

bubnmnorexa LIOK
https://m.edsoo.ru/ffOccfe0



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

25

KonrtponsHas pabora
«Kosnebanus 1 BOJIHBI»

05.12.2023

bubnunoreka LIOK
https://m.edsoo.ru/ffOcc6f8

26

AHanu3 pe3yiabTaToB
KOHTPOJILHON paboTHI.
[IpssMmonuneHOe
pacnpoCcTpaHEHHUE CBETA B
OoIHOpOJHOM cpene. ToueuHblid
UCTOYHHUK cBeTa. JIyu cBeta

07.12.2023

bu6nunoreka LIOK
https://m.edsoo.ru/ff0cd350

27

OTtpakenue cBeTa. 3aKOHbI
oTrpaxxeHus ceera. [loctpoenne
M300pakeHM B TUIOCKOM 3€pKaiie

12.12.2023

bubnunoreka LIOK
https://m.edsoo.ru/ffOcd4e0

28

29

30

31

IIpenomnenne ceera. [TonHoe
BHYTPEHHEE OTPAKECHUE.
[IpenenbHbIi yrou MoaHoro
BHYTPEHHETO OTPAXKEHHUS

JlaGopatopHnas pabora
«M3mMepeHune nokaszarens
MPEIOMIICHUS CTEKIIa

JInnssl. IHocTpoenue
n3o0paxeHuii B 1uH3ze. opmyna
TOHKOU JIMH3bI. Y BEJIMUYECHUE
JIMH3BI

JlaGopatopHnas pabora

«HccnenoBanue CBOUCTB
M300paXeHUI B TUH3AX)

14.12.2023

19.12.2023

21.12.2023

26.12.2023

bubnunoreka LIOK
https://m.edsoo.ru/ffOcd7{6

bubmuoreka [{OK
https://m.edsoo.ru/ffOcd67a

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcddle

32

Hucnepcus cera. CIOKHBIN
cocrtaB Oemoro ceera. [[Ber.
JlaGopatopHnas pabora
«HabmroneHne nucnepcun cBeTa»

28.12.2023



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

Nucrpykrax no Th Ha ypokax
¢busuku. UaTepdepenius ceera.

bu6nmorexa [IOK

33 09.01.2024
Judpaxius cBera. https://m.edsoo.ru/ffOced22
Judpakiontas pemeTka
[TonepeyHOCTh CBETOBBIX BOJIH. bubmmoreka [JOK

34 11.01.2024
[Monsipu3anus cBera https://m.edsoo.ru/ff0cf02e
OnTrueckue npudopsl U

35 YCTPOMCTBA U YCIIOBUS UX 16.01.2024
0€30MacHOTO MPUMEHEHUS
['panuIpl TPUMEHUMOCTH
KJIaCCHYECKON MEXaHHUKHU. bubnuoreka [{OK

36 18.01.2024
[TocTynaThl CrielUaIbHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHTEIIEHOCTH

37 OT:I{ peviroern 3amesutenu 23.01.2024 BuGmuorexa LIOK
OAHOBPEMCEHHOCTH. JaME/UICHHE R https://m.edsoo.ru/ffOcfa42
BPEMEHU U COKpAIIEHNE JITTHHbI
DHeprus u UMITYJbC

38 PETATUBUCTCKON ilaCTI/IuLI. CBs3b 95 01.2024 bubnnorexa [JOK
MacChl C SHEPTUEH U HUMITYJIECOM. https://m.edsoo.ru/ffOcfc68
DHeprust NoKos

39 Eﬁﬁiﬂ(ﬁf EﬁjﬂfiffﬁféfeiTiT' 30.01.2024 butGmuorexa LIOK

B P ho https://m.edso0.ru/ffOcf6f0

OTHOCHUTEJIBHOCTI
AHanu3 pe3yabTaToB
KOHTPOJIbHON paboThl. DOTOHBI. bu6muoreka [JOK

40 01.02.2024
®opmyna [nanka. DHeprus u https://m.edsoo.ru/ffOcfel6
UMIyasc GoToHA

41 OTKpBbITHE U HCCIIET0BAHUE 06.02.2024 bubmuotexa [JOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16

dororddekra. OnbiTer A. T
CroseroBa

https://m.edsoo.ru/ffOcffc4

3akonsl hoTorddexTa.
VYpaBHeHnue DitHIITEHA JJ1s1

bu6nunoreka LIOK

42 08.02.2024
doroaddekra. «Kpachas https://m.edsoo.ru/ff0d015e
rpanuna» horodpdexra
43 ﬁ:gge::ae ?ﬁlauigifi I EIHEBHe 13.02.2024 buomiorexa LIOK
seBa. A R https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTsa u
44 MIPAKTUYECKOE IPUMEHEHHE: 15.02.2024
dhoToseMeHT, (OTOIATUHK,
CoJIHEUHasl OaTapesi, CBETOIUO]]
Pertenuie 3agad mo reme bu6nunorexa LIOK
45 20.02.2024
«DJIEMEHTHI KBAHTOBOM OITHKU» https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmbBITE
Pezepdopna no paccesuuro o- bubmuoreka [IOK
46 22.02.2024
yactull. [InanerapHas Mojesb https://m.edsoo.ru/ff0d091a
aroma
bu6mmoteka IIOK
47 IT b 27.02.2024
OCTyRaTR! bopa 02.20 https://m.edsoo.ru/ffod0afa
N3nyuenue u nmornomieHue
(OTOHOB MpH TIEPEX0JIe aToMa C bubnmnorexa LIOK
48 29.02.2024
OJTHOTO YPOBHSI SHEPTHU HA https://m.edsoo.ru/ff0dOafa
npyroii. Buasl criekTpoB
BonHoBEBIE CBOIICTBA YaCTHIIL.
b K
49 Bonnsl ne bpoitns. 05.03.2024 nomworexa LIO

KopnyckynspHo-BoIHOBOM

https://m.edsoo.ru/ff0d0ca8



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

nyanu3Mm. CIIOHTaHHOE U
BBIHY)KJICHHOE U3JTyYCHHE

50

OTKpbITHE PaJUOAKTUBHOCTH.
OmnbiTel Pesepdopraa mo
OIPE/ICNICHNIO COCTaBa
PaaOaKTUBHOI'O U3JTYUCHUSA

07.03.2024

bu6nunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

52

53

54

CgoiicTBa anbda-, 6era-, raMma-
n3iydeHus. Biousxue
PaJIMOAKTUBHOCTH Ha )KMBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbga-pacnan.
DNEKTPOHHBIM U TO3UTPOHHBIN
Oera-pacmaj. ["aMma-u3myuenue

OHeprus CBA3M HYKJIOHOB B S7pE.
Snepubie peakuuu. SnepHbiin
peaktop. [Ipobaemsr,
MEePCIIEKTUBBI, IKOJIOTUYECKUE
aCMeKThI IEPHOM SHEPTETUKU

DneMeHTapHbIe YaCTULIBI.
OTkpbITHE TO3UTPOHA. METO1bI
HaOJI0/IEHUs U peruCTpaluu
a1eMeHTapHbIX YacTull. Kpyribii
cros «DyHIaMeHTaIbHbIE
B3anmMoaercTBUA. EMMHCTBO
(bU3UIECKON KapTUHBI MUPa»

12.03.2024

14.03.2024

19.03.2024

21.03.2024

bubmuoreka [{OK
https://m.edsoo.ru/ff0d1162

bubmuoreka [{OK
https://m.edsoo.ru/ff0d1356

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d0e38

55

NHucrpykrax no Th Ha ypokax
¢busuku. Bua 3Bé31H0TO HEOA.
Co3sBe3nus, apKue 3BE3/bI,

02.04.2024



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

IJIaHEThI, UX BUANMOC IBUKCHUC.
ComnHeuHas cucTeMa

56

57

Comnnaue. CoyHeuHast aKTUBHOCTb.
Ncrounuk sneprun CosHua u
3BE3]

3BE3/1b1, UX OCHOBHBIE
XapaKTePUCTUKU. 3BE3/IbI
IJIaBHOM MOCJE10BAaTEIbHOCTH.
Bnytpennee ctpoeHue 3BE3 1.
CoBpeMeHHbIE NPEACTABICHUS O
IIPOUCXOXKACHUN U 3BOJIIOLUU
CoiHIa u 3BE3]1

04.04.2024

09.04.2024

58

Mneunsiii [1yte — Hama
lNamakTuka. [lonoxxenue u
nBrkenne Conuna B [amakTuke.
lNamakTuku. YE€pHbIE ABIPHI B
AlIpax rajJlakKTUK

11.04.2024

59

Bcenennas. Pa3z6eranue
rayiakTuk. Teopus bosbmoro
B3pbIBA. PENIMKTOBOE M3ITydYeHHE.
MeraranakTuka

16.04.2024

60

61

Hepemennsie mpoGiembl
aCTPOHOMUU

I'omoBas KOHTpoONbHAs paboTa

18.04.2024

23.04.2024

62

AHanu3 pe3yabTaToB
KOHTPOJIbHON pabOTHI.
O606maromuit ypok. Poib
($U3MKU ¥ ACTPOHOMUH B
3KOHOMHYECKOH,

25.04.2024




TEXHOJIOTHYSCKOM, COLIMAIbHON 1
ATUYECKOH chepax NesaTeTbHOCTH
YyeJioBeKa

63

O6o06maromuit ypok. Pois u
MeCTO (PM3UKU U ACTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

02.05.2024

64

O6o6maromuii ypok. Pois
¢bu3nveckoil Teopuu B
(hopMHpOBaHUY TIPEICTABICHUH O
¢bu3nveckoil KapTUHE MUpa

07.05.2024

65

O6o6maromuii ypok. Mecto
(bu3HYECKOI KapTUHBI MHpPa B
o0mIeM psiy COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MPEJICTABICHUI O IPUPOJIE

14.05.2024

66

67

68

PesepsHbIil ypok. MaruutHoe
rosie. DJIeKTPOMarHuTHas
WUHIYKIHS

PesepBHbIil ypok. OnTuka.
OcCHOBBI CIELIMATIBHON TeOpUn
OTHOCHUTEIBHOCTH

Pesepnbiii ypok. KBanroBas

¢u3nka. JIeMeHThl ACTPOHOMUU
U acTpoU3UKU

16.05.2024

21.05.2024

23.05.2024

bubnunorexa LIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

» ®usuka, 10 xknace/ Mskumes I'.51., byxosues b.b., Corckuii H.H. mox pemakiueit

ITapdentbeBoit H.A., AkiimonepHoe oomiectBo «M3aatenberBo «IIpocBeniermey

» dusuka, 11 kmace/ Mskumes I'.J1., byxosuer b.b., Yapyrua B.M. non penakiueit

ITapdentbeBoit H.A., Akiimoneproe oomiectBo «M3aatenberBo «IIpocBenienuey
METOAUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

1.I".4. Msaxkumes, b. b. byxosues, H.H. Corckuit ®uzuka 10 k1. ®usuka 10 kiacc. bazoBbrit u

yriiyOneHHbIl ypoBeHb. YueOHuk. Mocksa. IIpocsenienue, 2020

2. I'S. Mskuies, b.b. byxosues, B.M. Uapyrun ®usuka 11 xiacc. ba3oBblit u yrioyOneHHbIH

ypoBeHb. YueOHuk. Mocksa. [Ipocsemienue. 2020

3.A.I1. PeiMkeBuu. COopHuK 3a1a4 1o ¢pusuke. Mocksa, [poda, 2005 - 2019 r.

Coopnuk 3ama4 o ¢usuke 1g 9 — 11 knaccos. CocraButens [ H. Cremanosa. M.:

«ITpocsemienne», 1996 r.

4. 10.A. Caypos. ®usuka. [loypounsie pazpabotku. 10 kmacc. [Tocodbue mist

o0mieo0pazoBarenbHbIX opranusanuii. Mocksa. [Ipocsemenue. 2015

5.10.A. Caypos. ®usuka. [loypounsie pazpabotku. 11 kmacc. [Tocobue mist

o011eo0pa3oBaTeNIbHBIX OpraHu3auii. bazoBslil 1 yriyOiaeHHbIH ypoBeHb. MOCKBa.

[Ipocsemenue. 2017 r.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
1.KuBas ¢usuka: odyuaromas nporpamma. http://www.int-edu.ru/soft/fiz.html

2. Ypoku dusuku ¢ ucnons3oBanuem Muteprera. http://www.phizinter.chat.ru/

3. ®dusuka.ru. http://www.fizika.ru/

4.dus3uka: KoJuteKnus onbiToB. http://experiment.edu.ru/

5. dusuka: MeKTpoHHas KOJUIeKIs onbiToB. hitp://www.school.edu.ru/projects/physicexp






