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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHErO 00IIero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IOJIO)KEHMH U TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHON Tmporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
denepanbHOl paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMUUHU MPEnoJaBaHUsl y4eOHOTro
npenvera «®@u3uka» B 0o0pa3oBaTeNbHBIX opraHm3anmsx Poccuiickoii  Denepanuu,
pean3yIoNMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Conepxanue mporpaMMbl 1O (pu3MKe HampaBieHO HAa (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kiaccoB npu o0ydeHuu ux ¢Gu3nKe Ha OA30BOM
YPOBHE Ha OCHOBE CHCTEMHO-/IEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3yabTataM OOy4YeHHs, a TaKKe YYUTHIBACT HEOOXOIMMOCTh peau3allid MEXKIPEIMETHBIX
CBs3el (PU3MKM C EeCTECTBEHHO-HAayYHbIMH YyueOHBIMU IpeaMeTamMu. B Hell ompepenstorcs
OCHOBHBIC IIEJIM M3y4eHHs (U3UKM HA YPOBHE CPEIHET0 OO0Iero oOpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (PHU3UKU: JMYHOCTHBIC, METallpelIMETHbIe, MpeIMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYACT:

® [UJIAHUPYEMbIEC PE3yNbTAaThl OCBOCHUS Kypca (U3MKU Ha 0a30BOM YpPOBHE, B TOM YHUCIIE
IIpeIMETHBIE PE3YJIbTAThI IO roj1aM O0yUEHUs;
e cozaepxanue yueOHoro npeamera «Dusnkay 1no rogaM 00y4eHuUs.

®du3nka Kak HayKa 0 HanboJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHHI 00 OKpYXKarolleM MHpE.
HIkonbHBIA Kypc (HU3UKH — CHCTEMOOOPA3yIOUIMA Ui E€CTeCTBEHHO-HAYYHBIX Y4EOHBIX
IPEIMETOB, MTOCKOJIBbKY (PU3MUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, U3y4aeMbIX
XuMHel, Ouonorue, ¢usmdeckoit reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OIpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHIl B cdepe HHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJTYYEHHsSI HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOWCTBaMU U Jpyrux. U3ydeHune Gu3nK BHOCHUT OCHOBHOW BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUpPOBaHUE YMEHUI
MPUMEHSITh HAyYHBIH METO/I TO3HAHUS TIPU BBHITOJTHEHUH UMU YUEOHBIX HCCIIETOBAaHUM.

B ocHoBy kypca ¢hu3uku 1ist ypoBHS CpeHEero 001iero o0pa3oBaHUs MOJIOXKEH PsJl UJICH,
KOTOpPbIE MO’KHO pacCMaTPUBATh KaK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEN KypC SIBJISETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYAET KaK BOMPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuall Kypca Gpu3nKu 00beMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (OpPMHpPOBAHUE TPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'YMaHUTaApHOTO
noTeHuuata GU3n4ecKoil HayKu, OCMBICIIEHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU U 3KOJOTMYECKHUMHU MTPOOIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3uku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYT'OM TEXHUYECKUX M TEXHOJIOTMYECKUX MPUIIOKEHUI N3YUEHHBIX TEOPUHN U 3aKOHOB.

Hoes osxonocusayuu peannsyercs IOCPEACTBOM BBEACHMS 3JIEMEHTOB COZAEpKaHMUS,
MNOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOIeM palliOHAIFHOTO MPUPOIOIIOIb30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

Crtep)XHEBBIMU 3JIEMEHTaMH Kypca (U3WKH Ha ypOBHE CpelHero oOmiero oOpa3oBaHUS
SBIISAIOTCS (U3MUecKkue Teopuu ((HOpMHUpPOBaHHME MPEIACTABICHUNA O CTPYKTYpe HOCTPOCHUS
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIOB B COBPEMEHHBIX



NPEICTAaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTH TEOPHM, IJIi ONMUCAHHS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U MIPOLIECCOB).

CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (DM3MKU pealln3yeTcs MPEXIe BCETO 3a CUET
OpraHHu3aIi IKCIEPUMEHTAIBHON NesATeNbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
1a00paTOPHBIX pabOT, KOTOpPhIE B mporpamMme 1o (usuke oOBEAMHEHBI B OONIUMH CIHCOK
YUEHUYECKUX MPAKTHYECKUX padoT. BeigeneHne B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa3oBaTelIbHOTO
nporiecca UCXOs U3 0COOCHHOCTEH TUIAaHMPOBAHMS M OCHAleHUA Kabuneta ¢usuku. [Ipu sTom
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHUS 3aBUCHUMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.

Bornbiioe BHUMaHUE yAeNsSeTCs PEIICHHIO PAaCUETHBIX W Ka4eCTBEHHBIX 3a1ad. [lpu sTom
JUTSL PacYETHBIX 3a]1a4 IMPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33JIaHHOM (pU3MUECKON MOJAEIBIO,
MO3BOJIAIOIINE MPUMEHSITh W3YUYEHHBIE 3aKOHbl M 3aKOHOMEPHOCTU KaK W3 OJHOrO pasjena
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HBIX pa3nenoB. JlJis KaueCTBEHHBIX 3a7au MPUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXarollel >Ku3HH, TpeOyromue BbiOOpa (U3MUecKOW MOJeNu A CUTyallud HpPaKTHKO-
OpPUEHTUPOBAHHOT'O XapaKTepa.

B coorBerctBunm ¢ TpeboBanusimu DPI'OC COO k MarepuambHO-TEXHHUYECKOMY
obecrieyeHnto y4eOHOTo mporecca 0a30BBI YpOBEHb Kypca (U3WKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHUs OJKEH M3y4aThCsl B YCJIOBHSIX MpeIMETHOro kabuHera (U3MKH WU B
YCIIOBHSX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunere
bu3HUKH TOIKHO OBITH HEOOXOMMOE JTA00paTOPHOE 00OPYAOBAHKE IS BHIIOTHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYECHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpPAIlMOHHOE
o0opyoBaHue.

JleMoHCTpaliioOHHOE 000py/I0OBaHWE (POPMUPYETCSI B COOTBETCTBUU C TMPUHIIUIIOM
MUHHMMAaJIbHON JOCTATOUYHOCTH M O0ECHEeUMBAET IMOCTAHOBKY MEPEUNCIEHHBIX B IPOrpaMMe 0
¢u3MKe KIIOYEBBIX JEMOHCTpAIUil AJis HUCCIIEOBaHMSI HM3y4aeMbIX SIBJICHHM M IPOIIECCOB,
SMIOUPUYECKUX U (DYHIaMEHTANIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHIH.

JlaboparopHoe 000OpyaOBaHME ISl YUEHHYECKHX MPAKTUYECKUX PabOT (Gopmupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M OOecreyrBaeTcs B pacyére OAHOTO KOMIUIEKTAa Ha JIBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
MOCTPOCHBI HAa KOMIUIEKCHOM HCIIOIb30BAaHUH AHANIOTOBBIX M IH(POBBIX MPHUOOPOB, a Takke
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUC IIU(PPOBBIX JTAOOPATOPHIA.

OCHOBHBIMU LIENISIMU U3Y4€HUs GPUUKU B 0011IeM 00pa30BaHUU SBISIIOTCA:

e (QopmupoBaHME HUHTEpeca W CTpPEMJIEHUS OOYyYaloIIMUXCS K HAyYHOMY H3YYEHHUIO
NPUPOIBI, PA3BUTHE WX WHTEIUICKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

e pa3BUTHE TPEJICTAaBICHHA O HAYYHOM MeETOoJe TO3HaHus U (HopMHUpOBaHHE
UCCIIEI0BATEIBCKOTO OTHOIIECHHS K OKPY)KAIOILIUM SIBJICHHSIM;

e (QopmupoBaHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa M3y4EHHUS OCHOB CTPOECHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DM3HKH;

e (opMupoBaHHE YMEHUH OOBSICHATH SIBJICHUS C WUCIOJIH30BAHWEM (U3UYECKUX 3HAHUU U
Hay4YHBIX JI0Ka3aTeJIbCTB;

e (QopmupoBaHue MpeACTaBICHUI O polu (U3UKU ISl Pa3BUTHS JAPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHUH.

JlocTtuxkenune 3TUX Iieliell obOecriedrBaeTcsl peuieHHeM CIEAYIoIuX 3ajad B Ipoliecce
M3YYeHHUS Kypca (U3UKU HA YPOBHE CpEIHEro o0Iero o0pa3oBaHuUs:



e 1puoOpeTeHHe CUCTEMBbI 3HAHUH 00 OOLMX (HU3UYECKUX 3aKOHOMEPHOCTAX, 3aKOHaX,
TEOPHSIX, BKJIIOUAsi MEXAHUKY, MOJIEKYJISIPHYIO (PU3HUKY, 3JEKTPOJANHAMUKY, KBAHTOBYIO (DU3UKY
U 3JIEMEHTHI aCTPO(U3HKH;

e (opMuUpOBaHME YMEHUH NPUMEHATh TEOPETUYECKHE 3HAHUA I OOBSICHEHUS
(Gu3n4ecKux SIBICHUM B MPUPOJE M JUId NMPUHATHS NMPAKTUUYECKUX PEIICHUH B MOBCEJHEBHOMN
KHU3HH,

e  OCBOCHME CIIOCOOOB pEIIEHUs pa3IMYHbIX 3a]1a4 C sIBHO 33JJaHHOM (hru3HUecKoil MOJIENbIO,
3ajjay, IOAPA3yMEBAIOUIMX CaMOCTOSTENIBHOE CO3/aHue (U3MUecCKOW MoJenu, aJeKBaTHOM
YCITIOBHSIM 33J1a4U;

® [IOHMMaHHE (PU3MYECKUX OCHOB M IPUHIMIIOB JEHCTBUS TEXHUYECKHX YCTPOHCTB M
TEXHOJIOTUYECKUX ITPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO Cpeay;

® OBJIQJICHUE METOJAMU CAMOCTOATEIBHOTO IUIAHUPOBAHHUS M TNPOBEIACHUS (DU3HMUECKUX
OKCIEPUMEHTOB, aHAJM3a M WHTEPHpETalMd HHPOPMALUHU, ONPEACICHUS JIOCTOBEPHOCTH
HOJy4EHHOT'0 pe3ysbTara;

®  CO3/aHUE YCIOBUH ISl Pa3sBUTHS YMEHHH MPOEKTHO-HCCIEI0BATENLCKOM, TBOPUYECKON
NEeSITETTHHOCTH.

Ha usyuenue ¢usuku (0a30BbIl ypoBEeHb) HAa YpPOBHE CpeIHEro oOmiero odpazoBaHUs
otBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2
gaca B HEJICITIO).

[Tpennaraemslii B mporpamme 1o (Gu3mnke nepedeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBJISICTCS PEKOMEHIOBAaHHBIM, YUYHMTEJb J€JaeT BbIOOp IMpOBeACHUs JTa0OpaTOpHBIX paboT H
OTIBITOB C YUETOM MHINBUAYAILHBIX OCOOCHHOCTEH 00YJarOIuXCsl.



COJAEP)KAHUE OBYYEHUA
10 KUIIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS

®dusnka — Hayka o npupone. HayuHbie MeToabl MO3HAHUS OKpYyXkaromero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.

MopenupoBanue GU3HMYECKUX SBICHUN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI ¥ TEOPUU. | paHHIIBI IPUMEHUMOCTH (PU3NUECKHUX 3aKOHOB. [IpUHIINI COOTBETCTBHUS.

Pors m mecto ¢u3ukm B (GoOpMHUpPOBAHMM COBPEMEHHOM HAyYHOW KapTHHBI MHpa, B
MPaKTUYECKOU JIeATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHaoroBbie ¥ MU(PPOBBIC U3MEPUTEIIBHBIE IPUOOPHI, KOMITBIOTEPHBIC TaTYHKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABM)KEHHE. OTHOCHUTENBHOCTh MEXaHMUYECKOro JABMKeHMs. Cucrema
orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpEeAHSIsI CKOPOCTb, MIHOBEHHAas CKOpPOCTb) M YCKOPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHU u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEepEMEILEHUs MaTepUaIbHOW TOUYKU OT BPEMEHHU.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO MaieHus.

KpuBonunerinoe nBuxeHue. J[[BH>keHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOW IO MOJYJIK CKOPOCTBIO. YTJIOBas CKOpPOCTb, JIMHEHHas ckopocTs. llepuon m
yacTtoTa oOpauieHus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHuueckue yCTpoiicTBAa W MPAKTUYECKOE TNPUMEHEHHUE: CIHUJOMETp, JBUKCHHE
CHapsJ0B, LICTIHbIE U PEMEHHBIE NEpEIadH.

Llemoncmpayuu

Mopnenb cucTeMbl OTCUETa, WIITIOCTPALINS KHHEMATUYECKUX XapaKTEPUCTHK JABUKECHHUSL.

[TpeoOpa3oBaHue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue nBuxkeHus Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

HampaBnenne ckopocTH npyu ABM>KEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yueHnne HepaBHOMEPHOT'O IBUKEHHUS C LIEJIBIO ONPENEIICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOWIGHMSI  MEXJIy  MYTAMHM,  TNPOHACHHBIMM  TEJIOM 34
MIOCJIEZIOBATENIbHBIE PABHBIE IPOMEKYTKHM BpPEMEHU IIPH PaBHOYCKOPEHHOM JIBUKEHUM C
Ha4aJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKa B BSI3KOU KUIKOCTH.

W3ydeHue ABM>KEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHOocuTenbHOCTH ["anmies. [lepBbiit 3akoH HeroToHa. IHEpnanbHbIe CUCTEMBI
OTCU€Ta.

Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooTona s
MarepuaibHOU ToOUYKU. Tpernii 3akoH Hpl0TOHA [UIsl MaTepranbHbIX TOYEK.

3akoH BceMupHoro tsarorenus. Cuna tsoxectu. [lepBas kocMuyeckasi CKOpOCTb.

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



Tpenune. Buasl Tpenus (1okosi, CKOJNbXeHHs, kaueHus). Cuna Tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJbXEHHUs U cuia TpeHus nokos. Koadouiment tpenus. Cuna conpoTuBIeHUS
NP ABUKCHUH TeJla B KUJKOCTH WIH rase.

[ToctynarensHoe U BpaliaTeiabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MoOMEHT Cubl OTHOCUTENBHO OCH BpamieHus. [lnedo cumbl. YcnoBus paBHOBeCHs
TBEPJIOTO TENA.

TexHuueckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHHUE: MOAIIUITHUKY, JIBUKCHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CroxxeHue Cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecus TBEPAOTro Tesa. Buibl paBHOBECUSI.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

W3yuenue ABM>XeHUs OpycKa IO HaKJIOHHOW TIOCKOCTH.

WccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3SHUKAIOMIMX B MPYXHUHE U PE3UHOBOM
oOpasrie, oT ux nedopmaruu.

HccnenoBanue yciioBuil paBHOBECHUS TBEPJIOTO TeJla, UMEIOILET0 OCh BPAICHHUS.

Tema 3. 3akonwl coOXpanenus 6 MexaHuke

Nmmynbc MatepuanbHOM TOUKH (Teja), CUCTEMbl MaTepUATBHBIX TOUYEK. MIMIynbe cHitbl 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHUS UMITyJIbca. PeakTUBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJIBI.

Kunerndeckasi sHeprusi MaTepuaibHONH TOYKU. TeopemMa 00 HW3MEHEHMHM KUHETUYECKOU
SHEPTUH.

[TorenuuanbHas sHeprus. [loTeHnnanpHas sHepTUs ypyro aeGopMuUpoOBaHHON MPYKUHBL.
[ToTeHnmanpHast YHEPTUS Tea BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToreHnnanbHbBle M HEMOTEHIMANbHBIE CUJIbL. CBSI3b pabOTHl HEMOTEHIMATBHBIX CHII C
W3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOM YHEPTUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpOMCTBAa M NPAKTUYECKOE NMPUMEHEHME: BOJAOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeakTrBHOE NBHKEHUE.

[Tepexon mOTEHIIMATHHON YPHEPTHH B KHHETHUECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3ydeHrne aOCOMIOTHO HEYNPYroro yaapa ¢ TMOMOIIBI0 JBYX OJWHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue cBs3u pabOTHl CHUIBI C W3MEHEHHEM MEXaHWYEeCKOW DHEpPruH Tella Ha
MpUMeEpPE PACTHKEHUS PE3MHOBOTO JKT'yTa.

Paszgea 3. MoJsiekyJsipHasi pM3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH M X OMBITHOE 0OOCHOBAHHUE.
BpoynoBckoe gBwxkenue. Juddysus. Xapaktep IBUKEHHS M B3aUMOJCHCTBUS YaCTHUIL
BemecTBa. MoJenu CTPOEHHUS Ta30B, KHAKOCTEH M TBEPABIX Tel W OOBSICHCHHE CBOMHCTB



BEIIECTBA Ha OCHOBE 3TUX Mozened. Macca u pasMmepsl Mosekyid. KomnuecTBo BeliecTsa.
[TocrosinHast ABorapo.

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

Mopenp uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOpUHU
ulealbHOTO Ta3a. AOCONIOTHas TemIeparypa Kak Mepa CpeAHed KHHETUYEeCKOH SHepruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkanma temneparyp KensBuHa. ['a30Bble  3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanbrona. M3omporecchl B UcaIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I 'paduueckoe MpencraBieHue U30MPOIIECCOB: U30TEPMA,
u30Xxopa, uzodapa.

TexHuyeckue yCTpoNuCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME IUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu  MOJEKYI
OPraHUYECKUX COCTUHECHUM.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbita [lTepha.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABIECHUS ra3a Ha CTEHKH COCYy/a.

OnBIThI, HJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UEAILHOTO Ira3a, U301 POLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenne Macchbl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE HM3MEpeHUil 00b&éMa
KOMHATBI, IABJICHUS U TEMIIEPATYpPbl BO3/1yXa B HEM.

HccnenoBaHue 3aBUCUMOCTH MEXy [TapaMeTpaMu COCTOSIHUS pa3peKEHHOT'0 Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckass cuctemMa. BHYTpEHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHCTEMBI U
crocoObl e€ u3MeHeHus. KoauuecTBo TemaoTel U padoTa. BHyTpeHHss SHEprusi 0AHOATOMHOIO
UJeanbHOro raza. Busl Terionepenaun: TeIONPOBOAHOCTh, KOHBEKIUS, U3JIydYeHUE. Y AeTbHas
TEII0EMKOCTB BellecTBa. KoM4yecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsstue o0 anmabatHoM mnpouecce. I[lepBblii 3akoH TepMoauHaMmuku. IIpumeHnenue
NEepBOTo 3aKOHA TEPMOJMHAMUKHU K H3ompoleccaM. ['padudeckas naTepnperanus paboThl rasa.

BTopoii 3akon TepmoanHamMuku. HeobpaTuMocTs po1IeccoB B MPUPO/IE.

Tennoble MamuHbl. [IpuHIUIB! 1eHcTBUS TEMIOBBIX MaluH. [IpeobpazoBanus sHEPIUn B
Ter1oBbIX MamnHax. Koagduuuent nonesnoro aeictsus terioBod Mamuubl. [ukin KapHo u
ero Ko3((UIMEHT MOJE3HOT0 IeHCTBHSL. DKOIOTHYECKHE POOIEeMbI TEIIO3HEPTETHKY.

TexHuueckue ycTpoiicTBa M MpPaKTHYECKOE IPUMEHEHHWE: JBUTaTelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEW HSHEpPIUM Tejla MPU COBEPIIEHUH pPaOOTHI: BBUIET HPOOKH M3
OyTBUIKM TOJ AEMCTBHEM C)XAaTOro BO3AyXa, HarpeBaHue 3¢pupa B JATyYHHOU TpyOke MyTEM
TpeHus (BUICOAEMOHCTpALs).

W3MmeHeHne BHYTpeHHEH aHepruu (TeMrepaTypsl) Tela Mpu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENSl BHYTPEHHETO CrOPaHusi, p€aKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHOU TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3oBanne wu KoHAcHcamus. Vcmapenue u  kumneHue. AOCOTIOTHas U
OTHOCHTEJIbHAS BIIAYKHOCTh BO3ayXxa. HacelmeHHbIi map. Y ienbHas TerioTa napooopa3oBaHHUsL.
3aBUCHUMOCTB TEMIIEPATYpPhl KUIICHUS OT AABJICHMUS.



Tsépnoe Teno. Kpucrannnueckue u amopdHbie Tesa. AHU30TPONUS CBOMCTB KPUCTAILIOB.
Knnkne xpucramiel. CoBpeMeHHble Marepuaibl. llnaBnenue m kpucrammmsanus. Y elbHas
TeruoTa riasiaeHus. Cyonumarus.

VYpaBHEeHME TEIIOBOro OanaHca.

TexHuueckue ycTpolcTBa W IPAKTUYECKOE IPUMEHEHHE: TMTPOMETP M IICHXPOMETD,
KaJIODUMETP, TEXHOJOTMU  IIOJIyYEHUS COBPEMEHHBIX MAaTEpUagoB, B TOM  4YHCIE
HAaHOMAaTEpHaJIOB, © HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCBILIEHHBIX [1aPOB.

Kunenne npyu NOHW>XKEHHOM JJaBJICHUM.

Crioco0bl U3MepeHUs BIAKHOCTH.

HaOnroneHnue HarpeBaHus U IUIaBIEHUS KPUCTAILIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

W3mepeHne OTHOCUTEIbHON BIa)KHOCTH BO3/1yXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

Onextpuzauusi Ten. OJNEeKTpUyecKud 3apsan. JlBa Buga AJIEKTPUYECKUX 3apsioB.
[IpoBOIHUKY, TUBTEKTPUKH U MTOJTYINPOBOJIHUKU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumoneiictBue 3apsimoB.  3akoH  Kymona. TodeuHblil  snexkTpuueckuil  3apsn.
OnekTpuueckoe mnojae. Hampsx€HHoCTh 3nekTpuyeckoro mnois. [lpuHuun cynepno3uuuu
AIIEKTPUYECKUX IoJIeH. JIMHNN HanpsyKEHHOCTHU 3JIEKTPUUECKOI0 MOJIS.

PabGora cun oanekrpocratmyeckoro mods. Ilorenuman. Pa3HOCTh NOTEHIMANOB.
[TpOBOAHMKY M TUAJIEKTPUKHU B AIEKTPOCTATUUECKOM Mose. JludneKkTpruueckasi IpOHULAeMOCTb.

OnextpoéMkocTs. KonzaeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. ODHEeprus
3apsKEHHOT0 KOHJEHCATOopa.

TexHnueckue ycCTpoiicTBa M INPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3allUTa, 3a3eMJICHHE 3JIEKTPONpPHOOPOB, KOHAEHCATOpP, KONMUPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpoCTBO U IPUHLIUI JCHCTBUS DJIEKTPOMETPA.

BzaunmopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3apSKEHHBIX Tell.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DneKTpocTaTHIecKast 3allnTa.

JIMdNIeKTPUKY B AJIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTb  DJEKTPOEMKOCTH IUIOCKOTO KOHAEHCATopa OT IUIOIIAAY  IUIACTHH,
paccTOSTHUS MEX]ly HUMU U AUDJIEKTPUUECKOIN MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHAEHCATOoPA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

H3mepenne 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwiit 3nexkmpuueckuii mok. Toxu 6 paziuunplx cpeoax

ONEKTPUYECKUH TOK. YCJIOBHS CYIIECTBOBAHUS DJIEKTPUUECKOrO TOKA. MICTOUHMKM TOKa.
Cuna toka. [TocTOsSsHHBII TOK.

Hanpsokenne. 3akon Oma 17151 ydacTka LIETIH.

DIIEKTpHUYECKOE CONPOTHUBIICHHE. VY nensHoe CONPOTHUBIICHUE BEILECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOIHOCT 3IEKTPUIECKOTO TOKA.

ONEeKTpOABMKYIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE NCTOYHUKA TOKa. 3akoH Oma ass
MOJTHOM (3aMKHYTOM) AJIeKTprIeckoi nemu. KopoTkoe 3aMbIkaHue.



DNeKTpOHHask IPOBOAMMOCTD TBEPABIX METAJIIOB. 3aBUCUMOCTb COITPOTUBIIEHUS] METAJIOB
oT Temrneparypsl. CBEpXIIPOBOIUMOCTb.

DneKTpuYecKuil TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M INpPUMECHas MPOBOAMMOCTb IOJYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHHUKOBEIE TPHOOPHI.

ONeKTpUYecKUii TOK B pacTBOpax M paciiaBaxX 3JEKTPOJUTOB. DJIEKTPOIUTHYECKAs
U CCOIMAIUs. DIEKTPOIIU3.

DJIeKTpUUYECKH TOK B razax. CaMOCTOATEIbHBIN U HECAMOCTOATENbHBIN pa3psia. MoaHus.
IIna3zma.

TexHuueckue ycTpoHCTBa M INPAKTUYECKOE IPUMEHEHHE: aMIepMeTp, BOJIBTMETP,
peocTar, HCTOYHMKH TOKa, 3JEKTpOHArpeBaTelbHbIe MPHOOPHI, 3JIEKTPOOCBETUTEIbHbIC
npubOpsl, TEPMOMETP CONPOTUBIICHUS, BaKyyMHBIH MO, TEPMHUCTOPHl U (POTOPE3UCTOPHI,
MOJIYTIPOBOJHUKOBBIN TMOJI, TajbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTb CONPOTHUBICHHSI LWIMHIPUYECKUX IPOBOAHUKOB OT JUIMHBI, IUIOLIAIU
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMer1aHHOe COeIMHEHUE ITPOBOIHUKOB.

IIpsiMoe m3MepeHue 3IeKTpOoABMKYLIEH cuibl. KOpoTKOe 3aMbIKaHHE TalbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH 37EKTPOIUTOB.

M ckpoBo# paspsa v IPOBOAMMOCTD BO3AyXa.

ORHOCTOPOHHSISI TPOBOJIUMOCTD JTMOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3y4eHne CMEIIaHHOTO COEMHEHNSI PE3UCTOPOB.

W3mepeHne HNEKTPOABIKYIIEH CHUJIBI  HCTOYHMKA TOKA U €ro  BHYTPEHHEro
COINPOTHBIICHUS.

Hab6monenue anexrpomnusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 6a3o0Boro ypoBHs B 10 Kiacce OCYIIECTBISETCS C YYETOM
COJIepXKATENbHbIX MEXIIPEIMETHBIX CBsi3ed C KypcaMHd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Medscnpeomemnusie nousimus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbId (akT, rumore3a, (Qu3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOJEHHE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pelieHHe CHCTEMbl YpaBHEHUH, JMHeWHas (QyHKuusa, mnapabdora,
runepoosia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKJECTBO, BEKTOPHl M HMX MPOEKIMH Ha OCU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonocus: mexannueckoe IBUKEHHE B )KMBOW Mpupone, 1uddys3us, ocMocC, TEII000MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), DICKTPUUECKHE SBJICHUS B
YKUBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBAa TBEPIBIX TeJ, JKUIAKOCTEW U Ta30B, 3JIEKTPUUYECKHE
CBOICTBAa METAJIOB, 2JIEKTPOJIUTHYECKAs JUCCOLMALNS, TaIbBAaHUKA.

TI'eoepaghus: BaxxHOCTH BO3]lyXa, BETPbI, OapOMETp, TEPMOMETP.

Texnonoeus: nmpeoOpa3oBaHue ABMKEHUI C UCTIOIb30BAHUEM MEXAaHH3MOB, YUET TPEHHUS B
TEXHUKE, MOIIIUIHUKY, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS MMIIyJbCa B TEXHHKE (pakeTa,
BOJOMET M JIpyrue), JIBUTaTellb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOJWIIBHUK, KOHAUIMOHEP, TEXHOIOTUHU MOJIy4Y€HHUs] COBPEMEHHBIX MAaTE€pPUaIoB, B TOM YHCIIE



HAaHOMATEpPHAJIIOB, M  HAHOTEXHOJOTHM,  DJIEKTPOCTATHYECKas  3allluTa,  3a3eMJICHUE
JNEKTPONpPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, dJIEKTpOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTHBAHUKA.

11 KUIIACC

Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoMazZHUMHAA UHOYKUUA

[TocrosiHHbIE MarHuThl. B3aMMOAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJeE.
Bekrop MaruuTHOM MHAYKIUU. [[pUHIUIT Cynieprio3uIMU MarHUTHBIX ToJei. JIMHUM MarHUTHOU
uHayknuy. Kaptuna auHui MarHUTHOM MHYKIIUU TTOJISI IOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 1oJie MPOBOAHUKA C TOKOM. KapTuHa JWHHMNA MHAYKIMM MarHUTHOTO ITOJIS
JUTMHHOTO TIPSIMOTO IPOBOJIHUKA M 3aMKHYTOTO KOJBIIEBOTO NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OneiT Opcrena. BzanmoenicTBre NpoBOAHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HallpaBJICHHE.

Cuwia JlopeHua, e€ MoAyinp W HampaBieHHe. JIBU)KeHUE 3apsyKEHHOM YacTULbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

SIBneHue HNEeKTpOMAarHUTHOM MHAYKUMHU. [lOTOK BekTOpa MarHUTHOM WHIYKLHUH.
DIEeKTPOABMKYIIAS CUJIa MHIYKIIMU. 3aKOH 3JIEKTpOMarHuTHOU uHaykuuu dapazes.

BuxpeBoe siekTpuueckoe Moje. DIEKTPOABMXKYIIAas cujia WHAYKIUMU B IPOBOJHHUKE,
JIBIDKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOTHOM MarHMTHOM II0JI€.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBIICHHE CAMOUHIYKIIMH. DJIEKTPOIBUKYINAS CUJIa CAMOUHIYKIIUH.

DHeprusi MarHUTHOTO TOJIsl KATYUIKHA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuyeckue yCTpoOMCTBA M MNPAKTUYECKOE NPUMEHEHUE: TIOCTOSHHBIE MAarHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPHUTEIIN SJIEMEHTAPHBIX YaCTUII, UHIYKIIMOHHAS M€Yb.

Llemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM T10JIEM.

JIuHUY MHIYKIIUA MarHUTHOTO TIOJIA.

B3aumopeiicTBue ABYX MPOBOJIHUKOB C TOKOM.

Cuta Amriepa.

[ericrBue cuiibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBneHre AMeKTPOMArHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCHMOCTD DJICKTPOIBHKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBiieHNE CAaMOMHIYKIIUH.

Yuyenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3yuenne MarHuTHOTO TOJISI KATYIITKHA C TOKOM.

HccnenoBanue 1eicTBUSI TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Paszgea S. KosieOanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMaZHUMHbIE KOIEOAHUA

KonebGarenbnast cucrtema. CB0OOOMHBIE MeXaHWYEeCKHWe KoyeOaHusa. [apmMoHHuYeckue
konebanus. Ilepmon, wactora, amrumrtyga W ¢asa konebanuil. IIpyKUHHBI MasTHUK.
MareMaTnuecknii MasTHUK. YpaBHEHHUE TapMOHHMYECKUX KoJjiebanui. [IpeBpamienne sHEpruu
[IPU TAPMOHUYECKHUX KOICOaHUSX.



Konebarenbublii koHTYp. CBOOOIHBIE 3IIEKTPOMArHUTHBIE KOJEOAHUS B UACATHHOM
KOoJe0aTeJIbHOM KOHType. AHAJOTUSl MEXIYy MEXaHWYEeCKUMH U  DIEKTPOMAarHUTHBIMU
konebanusmu. @opmyna Tomcona. 3akOH COXpaHEHUS SHEPTUU B UACATHLHOM KOJIeOATEIBHOM
KOHTYpE.

[IpencraBiaenue o 3aTyxammuX KojeOaHUIX. BbIHYXIeHHbIE MEXaHHMYECKHE KOJIeOaHus.
Pe3onanc. BeiHyKI€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSI.

ITepemenHbIil TOK. CUHYCOMIAIbHBIA NIEPEMEHHBIM TOK. MOIHOCTh [EPEMEHHOIO TOKA.
AMIUTUTYAHOE U IEHCTBYIOIIEe 3HAUEHUE CUITBI TOKA M HAPSYKEHHUSI.

Tpancdopmarop. [IpomsBoacTBo, mepegaya W NOTPEOJIICHUE 3IEKTPUUECKOW HIHEPTHUU.
DKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AyeKTposHepruu. KymnbTypa HCHONIb30BaHUS
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HU.

TexHuueckue YCTpOIICTBA U NPAKTHUECKOE MPUMEHEHHE: JJIEKTPUUECKUNH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JINHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeIbHOM cCUCTEMBI (IPYKUHHBIN UM MaTeMaTHYECKUN
MasITHHK).

HaGuroieHne 3aryxaromux KojJeOaHu.

HccnenoBanue CBONCTB BBIHYXICHHBIX KOJIeOaHUH.

HabGmonenue pezonanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.

OcuusiorpaMmbl — (3aBUCUMOCTH  CHJIBI  TOKAa HM  HANpPSDKEHUST OT BPEMEHM) IS
3IEKTPOMArHUTHBIX KOJeOaHHi.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKH WHIYKTUBHOCTU U
KOHJICHCATOPA.

Monenb TMHUY 37IEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

Hccnenoanue 3aBUCMMOCTH NEPUOa MAJIBIX KOJeOaHUI Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Tpys3a.

HccnenoBanne TMepeMEHHOr0 TOKa B IENM W3 IOCIEI0BATEbHO COEAMHEHHBIX
KOHJIEHCATOPa, KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

MexaHudeckue BOJIHBI, yclIoBUsA pacnpocTpanenus. [lepuon. CkopocTs pacnpocTpaHeHHs
u JuHa BoOJHBL. [lomepeunbie W TpojosibHbie BOMHBL WHTepdepenius u nudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNIEKTPOMAarHUTHbIE BOJHBIL. YCJIOBHS M3IYYEHUs DJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHrtanus BekTopoB E, B, V B snexrpomarautHON BOmHE. CBOMCTBAa 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)xXeHHe, MpeloMIIeHue, Mosipusanus, Audpaknus, uatepdepenius. CKopocTh
AIIEKTPOMArHUTHBIX BOJIH.

[[Ixana >71€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHe 3MeKTPOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI paTnOCBA3M U TeneBuaeHus. Paanonokamnusi.

DONEeKTpOMarHUTHOE 3arpsi3HEHNE OKPYKAroIIel Cpeibl.

TexHu4eckue ycTpoWcTBa U MPAKTUYECKOE NMPUMEHEHHE: MY3bIKalbHblE MHCTPYMEHTHI,
yIbTpPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, paJuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO0pa3oBaHue U pacIpOCTPaHEHUE TOMIEPEUHBIX U MPOIOJIBHBIX BOJH.

KoneG:mromeecs Teno Kak HCTOUYHUK 3BYKa.

Habmronenne oTpakeHus U IPETOMIICHUSI MEXaHUIECKUX BOJTH.

Hab6nronenue natepdepeHuu u UG pakiini MEXaHUIeCKUX BOJTH.



3BYKOBO pe30HaHC.

Habmoienue CcBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJOM M YacTOTOU
KOJICOAHUH.

HccnenoBanne CBOWCTB  AJIEKTPOMArHUTHBIX  BOJIH:  OTPaKE€HUE, IMpeJoMIICHHE,
noJsipu3anus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeliHOe pacpOCTpaHEHUE CBETA B OHOPOIHOMN Cpefie.
JIyud cBeta. ToYeUHBIN UICTOYHUK CBETA.

Otpakenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHHne M300pakeHUl B IIIOCKOM
3epKaje.

[Ipenomnienne cBera. 3aKOHbl IPEIOMIIEHUs cBeTa. AOCONIOTHBIM  IOKa3aTellb
npenomiieHusi. [lonHoe BHyTpeHHee oTpakeHue. [IpeaenbHbI yron MOJHOrO BHYTPEHHETO
OTpaKEHMUS.

Hucnepcus cBeta. CiioxkHbli cocTaB 6enoro csera. L[ser.

CoOuparomue W paccewBaromue JHUH3BL. ToHKas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTHUYECKas CHJia TOHKOW JHH3BL. [locTpoeHrne n300paxeHuii B cCOOMPArOIUX U PACCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUYECKON ONTUKH.

BonnoBas onrtuka. Wurepdepenuus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaAOII0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CUH(]A3ZHBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpakmus cBera. [udpakuuonnas pemérka. YciaoBue HAOMIOIEHUS TIIaBHBIX
MaKCHMYMOB IPH MaICHUY MOHOXPOMAaTHYECKOTO CBETa Ha NU(PAKIIHOHHYIO PEHIETKY.

[Tonspu3zanus cBeTa.

TexHuueckue ycTpoWCTBa W IpPaKTUYECKOE NMPUMEHEHHE: O4YKH, Jymna, (oToammnapar,
NPOEKIIMOHHBIN  anmapar, MHKpPOCKOM, TeJIEeCKOI, BOJOKOHHAs OINTHKA, JU(PPAKIIHOHHAS
peméTKA, OISAPOULI.

Llemoncmpayuu

[TpsimonuHeHOEe pacHpocTpaHEHHE, OTpakeHHWE U MperoMieHue cBeTa. Onrtuueckue
npUOOPBHI.

ITonHOE BHyTpeHHEE OTpakeHue. MoJieiab CBETOBOAA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopenu MUKpOCKOIa, TEIECKOIIA.

HaGnronenue nurepdepeHnnu ceera.

Habmonenue nudpakiuu cBera.

Habmonenue nucnepcun cBeta.

[TosryueHue cekTpa ¢ MOMOIIBIO TPU3MBI.

[Tony4yeHue criekTpa ¢ TOMOIIbIO AU(PAKIIMOHHON PEIIETKH.

Habmroienue nosisipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3mepenue nokaszaresns IpeaoMIIeHUs CTEKIIa.

HccnenoBanue CBOWCTB N300paKeHUH B JIMH3AX.

Hab6nronenue aucnepcun cBera.

Pa3znen 6. OcHOBBI crIeMAJILHON TEOPUHM OTHOCUTEJIBHOCTH

['paHuibl IPUMEHUMOCTH KJIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBApPUAHTHOCTh MOJYJSI CKOPOCTHM CB€Ta B BaKyyme, MPUHLUI
OTHOCHUTEJIbHOCTH DUHILTEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH M COKPAILEHUE JJINHBI.

DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CB43b MaCChI C SHEPTUEN U UMITYJILCOM PEISITUBUCTCKOM YaCTUIbI. DHEPTHUS MOKOSI.



Pazgen 7. KBanroBasi ¢pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. Dopmyna [lranka cBs3u sHEPruM POTOHA C €r0 YACTOTONH. DHEPTUS U UMITYIIbC
doroHa.
OtkpeiTne u wucciaenaoBanue Qorodddexra. Omnbitet A. I. CromeroBa. 3aKOHBI
doroaddekra. YpaBaenue DitHmreitna 1 porodpdexra. «KpacHas rpanuna» porodddekra.
JaBnenue cBera. OnbiTel [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuuyeckue yCTpoiiCTBA M NpakTHUECKOe NpUMEHeHHe: (PoTodnaemeHT, (OTOAATUUK,
CoJTHEYHas OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®Dotod3d ekt Ha YCTAaHOBKE ¢ IMHKOBOH TUIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotodddexra.
Cseroauo.
Conneunas 6arapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pezepdopna mo paccesHuto o -dactui. Ilnanerapnas
mogens atoMa. Iloctymarer bopa. Usnyuenne n mornomenue GOTOHOB IpU MEPEXOJE aroma ¢
OJIHOTO YypOBHS »HEpruu Ha Jpyroil. Buasl cnextpoB. CHekTp YpOBHEHl 3SHEpruu aroma
BOZIOpPOAA.
Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckyasipHO-BOJHOBOM Ayaan3M.
CroHTaHHOE U BBIHY)KJIEHHOE U3JIyuyEHUE.
TexHuueckue yCTpOCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJbHbI aHaIN3
(crieKTpocKoI), J1a3ep, KBAHTOBBIA KOMITBIOTED.
Llemoncmpayuu
Mogens omnbita Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmonenne nuHelyaThIX ClIEKTPOB U3ITYUEHUS.
Jlazep.
Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi
HaGnroneHnue nuHeyaToro crekTpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CIOXKHOCTH CTpOEHHS  sA1pa. OtkpseiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHno cocraBa paaAuoaKTUBHOIO U3IIy4EHHUS.
CsoiicTBa anbda-, 6eTa-, raMma-u3IydeHus. BnusHue paqnoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.
OtkpeiTHe TpoTOHAa W HeiTpoHa. Hyknonnas monens siapa IeiizenOGepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.
Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uzinydenue. 3aKoH
PaAMOAaKTUBHOIO pacnaja.
DHeprus CBS3U HYKJIOHOB B sape. SnepHbie cuiibl. JlegekT macchl sapa.
Snepusle peakuuu. [lenenue u CUHTES sSIED.
SAnepusiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TEepCHEKTUBBI  SAAEPHOI
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKHU.
OneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.
Metozab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.
dyHIaMEeHTAIbHBIC B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpA.

TexHudeckue yCTpOMCTBA M INPAKTHUYECKOE NPUMEHEHME: NO03UMETp, Kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHasi bomoOa.

Jlemoncmpayuu
CuéTurK HOHU3UPYIOIIUX YACTHI.



Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul
HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKHU

Ortanbl  pa3Butus acTpoHoMuu. llpukiiagHoe M MHUPOBO33pPEHUECKOE 3HAUEHHUE
ACTPOHOMHH.

Bun 38é3nH0r0 HebOa. Co3Be3nus, sipKue 3BE3/IbI, INIAHETHI, UX BUAUMOE JBI)KCHUE.

Conneunas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIC XapaKTEPUCTHKHU. JlMarpamMMa «CHEKTPaJbHBIA KJIACC — CBETUMOCTBY». 3BE3IBI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3] TJIaBHOU
IoCIeA0BaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. CoOBpeMEHHBIE MPEACTABICHUSA O
IPOUCXOXACHNUHU U 3BotoLuu CoslHIA U 3BE3]1. DTambl )KU3HU 3BE3 L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne u neuxenune Connua B ['anaktuke. Turbl
ranakTuk. Paguoranaktuky u kBazapel. YEpHBIE ABIPHI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
bonpuioro B3peiBa. PennkroBoe n3nyyeHue.

MacmrabHas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie mpobiaeMbl aCTpOHOMUM.

Yyenuueckue nabnrooenus

Habumronennss HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIpEIeNICHUs MOJI0KEHHsI HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/1Us
CeBepHOro noiymapus u sipkue 3BE3/1bI.

Habmronenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOTMUYECKOW, COLMAIbHON U
TUYECKOM cdepax JesATEJbHOCTH 4YEJIOBEKa, poJib W MeCTO (U3UKM U acTPOHOMHUHU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOJIb (QU3MUECKOW Teopuu B (OPMHPOBAHUU
MpEJICTaBICHUN 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3UUECKON KapTHHBI MUpPa B 001LEM PsIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

MexnpeameTrHblie CBA3H

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 kilacce ocymiecTBIseTcs € Y4ETOM
COJIEp)KaTeNIbHBIX MEXIIPEJIMETHBIX CBA3€il C KypcamMH MaTeMaThKH, OWOJIOTUH, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SBJICHUE, Hay4HbIH (akt, rumoresa, (uznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIECHHE,
SKCIIEPUMEHT, MOAEIIUPOBAHNE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelnieHue CUCTEMBbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUU: CHHYC,
KOCHHYC, TAHIE€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKJIECTBO, BEKTOpPbI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJAHBIE 3JEMEHTApHBIX (DYyHKIIHIA,
MpU3HAKU TI0J100MS TPEYTOJIbHUKOB, ONPEEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeusn: »nextpuyeckue SBIEHUS B JKUBOM mHpupoje, KojeOaTenbHbIE IBMKEHUS B
KUBOM TIpUPOJIE, ONTHUYECKHE SIBJICHUS B XXUBOM IPUPOJE, NEHUCTBHE pPAJHMALMM HA JKUBBIC
OpraHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKass CTPYKTypa TBEPABIX Tel,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TOJOCA 3€MJIM, 3aJI€KH MAarHUTHBIX pyl, (oTochEMKa 3eMHOU
IIOBEPXHOCTH, IIPEACKA3AHNUE 3EMIICTPICCHUM.

Texnonozus: TAHANA DJIEKTPOIEperad, T€HEPATOp MEPEMEHHOTO TOKA, dJIEKTPOJABUTATEIb,
UHAYKIMOHHAsT TeYb, pajap, paauoNpHEMHUK, TEJIEeBU30p, aHTeHHA, Tenedon, CBY-meus,
IPOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHTh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MMPEIMETHBIX 00pa30BaTeIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMdHOCTHBIC PE3yabTaThl OCBOCHUS Yy4eOHOTo mpenmera «Du3nka» AOHKHBI OTPaXKaThb
TOTOBHOCTb M CHOCOOHOCTH OOYYaIoIIUXCsl pyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3UIUEH JIMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPUEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHUI, COOTBETCTBYIOUIMX TPAJAMIIMOHHBIM ILIEHHOCTSIM  POCCHIICKOrO  OOIIecTBa,
pacuMpeHne >KU3HCHHOTO OIBITa M ONBITA JCSITCILHOCTH B IMPOIECCE PEeaTU3allud OCHOBHBIX
HAIpPaBJIEHUN BOCIIUTATEIBHOMN 1€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:k1aHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OO0ydYarolmerocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBA;

NPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKMX T'YMAHUCTHUECKUX M JAEMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIESATEIBHOCTh B HHTEpEcax TpakIaHCKOTro oOIIecTBa,
y4acTBOBATh B CAMOYIPABICHUN B 00pa30BaTEIbHON OpraHU3aIlHH;

YMEHHE B3aUMOJICWCTBOBATh C COIMAIBHBIMH HWHCTHUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTapPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH POCCUIMCKON TpaXTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOINEHHWE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTH)KCHHUSM POCCHUCKHX
yu€HBIX B 007acTU (GU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAITUIO M NIPUHAMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEGHHOCTH, B TOM YHCIIE B ICATEIHLHOCTH YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJIa B TIOCTPOEHUE YCTOHYMBOTO Oy TyIIero;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIIOUAsi 3CTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
¢u3nveckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEeC K pa3nuuHbiM chepaM MpodecCHOHATBHOW JesITeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKOM W TEXHUKOH, yMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTb M CITOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUH BCEU KHU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OpPMUPOBAHHOCTh IKOJIOTUYECKOW KYIBTYpBI, OCO3HAHHME TJIOOANBFHOTO XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;

IUTAHUPOBAHKUE M OCYIIECTBICHUE JIEHCTBUN B OKpPYKAIOIIEH cpelie HAa OCHOBE 3HAHUS
1eyield yCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBRA;

pacIIupeHre OIbITa JEATEIBbHOCTH OKOJOTMYECKON HANpaBIEHHOCTH HAa OCHOBE
UMEIOLNXCS 3HAaHUN 1o (pusmKe;

7) IEHHOCTH HAYYHOT0 TO3HAHMS:



c(OPMHPOBAHHOCTh ~ MHUPOBO33PEHHSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BuUTUs HU3NUECKOI HAYKU;

OCO3HAHME IICHHOCTU HAyYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOIECCE U3YUEHUS (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M HUCCIIEI0BATENIbCKYIO IEATEIbHOCTh UHIMBUYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3zoBble Jlornyeckue AecTBUA:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpENENATh UEIH AESITEIIbHOCTH, 3a1aBATh ITAPAMETPhl U KPUTEPUU UX TOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBIICHUSX;

pa3pabaThIBaTh IUIAH PEHICHUs TPOOJIEMBI C YUETOM aHAJIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB LEIM,
OIICHUBATh PUCKHU IMOCIIEACTBUI JACSITEILHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX TMPoOIeM.
ba3oBble uccienoBarebckme 1eliCTBUSA:

BJIQ/IeTh HAYYHOW TEPMUHOJIOTHEN, KIIOYEBBIMU MOHATUAMHU W MeToAamH (pu3mdeckoi
HAYKU;

BJIa/IETh HABBIKAMHU Y4eOHO-HCCIIEIOBATEIbCKON M MPOEKTHON AESITeNbHOCTH B 00JacTu
($u3KKH, CHOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOUCKY METOJOB PEUICHMS 3aa4
bu3nYECKOro coAepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYCHHIO HOBOTO 3HAHMsI, €r0 HMHTEPIIpETaIluH,
npeoOpa3oBaHHI0 M TPUMEHEHUI0 B PA3IMUHBIX Y4eOHBIX CUTyallMsiX, B TOM 4YHUCIE MpHU
CO3JJaHUU Y4EOHBIX MMPOEKTOB B 00J1aCTH (HU3UKH;

BBISIBJIATh MPUYMHHO-CIIEICTBEHHBIE CBSI3W M AKTyallM3UpOBaTh 3aJady, BbIABUTATh
TUTIOTE3y €€ peIIeHUsl, HaXOIUTh apryMEHTHl IS JIOKa3aTelbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh apaMeTPbl U KPUTEPUU PEILICHUS;

aHAJTM3UPOBATh TMIOJTYYEHHBIE B XOJ€ pEHICHUs 3aJaud pe3yibTaThl, KPUTHYECKH
OIIEHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 33aJaud B OOpPa30BATEIHHOM ACSATEIHHOCTH, B
TOM YHUCIIE TIPU U3yYEeHUHN (PU3UKH;

JIaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh NMEPEHOCUTH 3HAaHUS M0 (PU3MKE B IPAKTHUECKYIO 00IaCTh KU3HEACITEIbHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEIJIaraTh OPUTMHAIIbHBIE TTOIXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIONINE aTbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BIIAJICTh HABBIKAMU TMOJy4deHUs WHMOpMAIMU (GU3HUECKOTO COACPIKAHUS U3 UCTOUYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJIATh IIOMCK, aHAJM3, CHUCTEMATHU3alUI0 U
WHTEPIpETaIuio HH)OpMAIIUU Pa3IMIHBIX BUIOB B (OPM MPEACTABICHHUS;

OIICHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCIIOJIb30BaTh CpeACTBAa HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEIICHUN KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/ad C COOJIOJCHHUEM
TpeOOBaHUI 3PrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeHnsl, TPaBOBbIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 0€301acHOCTH;



CO3/1aBaTh TEKCThl (DU3UYECKOTO COACP)KAaHUS B pa3IMYHBIX (opmatax ¢ yd&€Tom
Ha3HayeHus: WHGOpPMalMKM U UEJNEeBOM ayAUTOpPUM, BBIOMpas ONTUMaJIbHYIO (GopMy
IPEJICTaBICHUS U BU3YaIU3aLUH.

KoMMmyHHnKaTHBHBbIE YHHBEpPCAJIbHbIE y4eOHbIe [1eiiCTBUS:

OCYIIECTBIISATh OOIIEHHE HAa YpOKaxX (PU3KMKH ¥ BO BHEYPOUHOH ACATEIHHOCTH,

pacro3HaBaTh MPEANOCHITKA KOHMIMKTHBIX CUTYAIl U CMSATYATh KOH(IUKTHI;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOK TOYKY 3PEHHUSI C HUCIOJIB30BAaHUEM S3bIKOBBIX
CPEACTB;

MMOHUMATh U UCIOJIB30BaTh MIPEUMYIIECTBA KOMAHAHOW U WHIUBHIYAIBHOU PaOOTHI;

BBHIOMPATh TEMATUKY U METOJbl COBMECTHBIX JNEHCTBUM C y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)KJI0T0 WieHa KOJUIEKTHBA,

MPUHUMATh L€ COBMECTHOM JAEATEIbHOCTH, OpPraHW30BbIBATH W KOOPAWHHUPOBATH
JEUCTBUSA 10 €€ NOCTUKEHUIO: COCTAaBIATH IUIAH JACHCTBUHM, PACIpPENesATh POJIM C Yy4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3y/bTaThl COBMECTHON pabOThI;

OILICHMBATh KaYeCTBO CBOETO BKJIaJa U Ka)XJOr0 YYaCTHHKA KOMaHJbl B OOIIUI pe3ylbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTh HOBbIE MPOEKTHI, OLIEHUBATh MJIEH C IMO3UIMHU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CHUTyalUsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPaKEHHE, ObITh MHUIIUATHBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBUS
Camoopranu3anus:

CaMOCTOSITENIFHO OCYIIECTBIISITh MMO3HABATEIBHYIO AEATENBHOCTh B 00JacTH (U3UKHA U
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTABUTH U (HOPMYITHUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEIIEHO COCTABJIATH TUTAH PEHICHHUS PAcUETHBIX M KAYSCTBEHHBIX 3a/ad, IUIaH
BBITIOJTHEHUSI TMPAKTUYeCKo paboThl C€ Y4ETOM UMEIOUIMXCS PECYpCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;

JaBaTh OLIEHKY HOBBIM CHUTYAIlUsIM;

pacHmpsATh paMKH YI€OHOTO MPeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHIA;

JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pereHwue;

OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO JPYAUIMH B 00JacTU (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTENbHbIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHATBHBIH HHTEJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYallUsM, BHOCUTh KOPPEKTUBBHI B AESITEIHHOCTH, OLIEHHWBATH
COOTBETCTBHUE PE3YIHTATOB IETISIM;

BJIa/ICTh HaBBIKAMH MMO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JEWCTBUN
¥ MBICJUTEIBHBIX TIPOIECCOB, UX PE3YJIbTATOB M OCHOBAHMIA,

UCIIONIb30BaTh PUEMBI peICKCHH JIJIS OLIEHKHU CUTYaIlid, BBIOOpA BEPHOTO PELICHHUS;

YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMAThH PEIICHUS TT0 UX CHIDKEHUIO;

MPUHUMATH MOTHBBI U apTYMEHTBI JPYTUX TIPU aHAIHU3E PE3YIbTaTOB ACATEIbHOCTH;

MIPUHUMATE Ce0sl, TOHMMasi CBOM HEJIOCTATKU M JIOCTOMHCTRA;

MPUHUMATH MOTHBBI U apTYMEHTHI JPYTUX TIPU aHAIHU3E PE3YIbTaTOB ACATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B npomiecce qocTrkeHHs TMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOTPAMMEI IO (DU3UKE AJIs
YPOBHsI cpefHero oO0Iero o0pa3oBaHus y OO0yYarOIIMXCS COBEPIICHCTBYETCS AMOIMOHATBHBIN
WHTEJJIEKT, MPEANOoIaralonuii ChOpMUPOBAHHOCTD:



CaMOCO3HAaHUS, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HANPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIMOHANBHON cdepbl, ObITh YBEPEHHBIM B ce0e;

CaMOpEeryJINpOBaHuUs, BKJIFOYAIOLLETO CaMOKOHTpOJIb, yYMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
U3MEHEHUSM U MPOSBIATh THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBALIMM, BKIIIOYAIOIIEH CTPEMIICHHE K JOCTHXKEHHMIO LIEJM M YCIEeXy,
ONTUMM3M, UHULIMATUBHOCTb, YMEHUE JIEHCTBOBATh UCXO/S U3 CBOUX BO3MOYXKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHMUMATh SMOLMOHAIBHOE COCTOSHHUE APYTuX,
YYUTBIBATh €TI0 IPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOUAIOIIUX CIIOCOOHOCTh BBICTPAaWBATh OTHOIICHUS C JPYTUMU
JFOAbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

NPEJMETHBIE PE3YJIbTATbBI

K xoHuy oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JIEMOHCTPHPOBATh HA TMPUMEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
HAY4YHOI KapTHHBI MHUpa, B Pa3BUTUU COBPEMEHHON TEXHUKU M TEXHOJOIMH, B IMPAKTUYECKOH
JNeITEeIILHOCTH JIFOICH;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YyYEHHbIX (U3MUECKUX MOAEJe: MarepuanbHas
TOYKa, MHEpUUAIbHAs CHUCTEMa OTCYETa, aOCOJIOTHO TBEPIOE TEJIO, UACAIbHBIA ra3, MOJEIU
CTPOEHUS Ta30B, KUAKOCTEH M TBEPABIX TEJ, TOUCUHBIH AJIEKTPUUYECKHM 3apsii NpU peLIeHUuU
dbu3nUecKux 3a1a4;

pacrio3HaBaTh (pU3MYECKHUE SIBIEHUS (IIpoOLecChl) U OOBACHATH UX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpUM CTPOEHUsS BEUIeCTBAa M DJIEKTPOJUHAMHKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJMHENHHOE MBIM)KEHHE, CBOOOJHOE NaJeHue Tel,
JIBIDKEHUE TIO OKPY)XKHOCTH, WHEpPIHs, B3auMmojencTBue Tein, auddys3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE XKUJIKOCTeW M TBEPIBIX TeNl, U3MEHEHHEe 00BbEMa Ten NMpH HarpeBaHUU
(oxJ1aXx/1eHNHN), TEMJIOBOE PaBHOBECHE, NCIIApEHNE, KOHIEHCAUs, IJIaBJIeHHE, KpUCTAILIIN3aIus,
KHUIIEHUE, BJIAKHOCTH BO3]lyXa, MOBBIIICHUE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM
cocyzie, CBA3b MEXKIy IapaMeTpaMH COCTOSIHMSI ra3a B H30Ipoleccax, 3JIEKTpU3alus Tell,
B3aMMOJEICTBHE 3aps/10B;

ONMCHIBaTh MEXAHMUYECKOE JIBM)KEHUE, UCHOJb3ys (PU3MUECKHE BEIUYMHBI: KOOpAMHATA,
IyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHila, UMIIYJIbC TeJla, KHHETUUYECKas
SHEprusi, NOTEHLMalbHAs DSHEPIus, MeXaHHueckas paboTa, MeXaHMuYecKas MOIIHOCTh; IpHU
ONHCAaHUM TPABWJIBHO TPAKTOBaTh (U3MUYECKUNH CMBICH MCIIOJIB3YeMbIX BEJIMYUH, HX
0003Ha4YeHHsI U €IMHUIIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIONINE TAHHYIO (PU3NYECKYIO BETUUHUHY
C IpYTUMH BEIIMUYUHAMH,

ONKCHIBaTh HM3YYEHHbIE TEIJIOBbIE CBOMCTBA TEJl W TEIUIOBBIE SIBICHUS, HCIIOJIb3YS
¢u3nueckue BENWYMHBL: JIaBJICHUE Tasza, TeMIleparypa, CpelHss KHUHETHYecKash DSHEeprus
XA0TUYECKOTO JIBUKEHUS MOJIEKYJ, CpPEJHEKBaApaTUyHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprus, padora rasza, Kod(QQUIMEHT MOJE3HOro JIEHCTBUSA TEIIOBOTO
JBUTATENS; IPU OMUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKHUI CMBICI UCIIOJIb3YEMbIX BEJTUUMH,
uX OOO3HAYEHMS M E€IUHMIBI, HAXOAUTh (OPMYJbI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMUMHY C APYTUMHU BETUUUHAM;

ONMCHIBATh M3YUYEHHBIE DJIEKTPUUYECKHE CBOWMCTBA BEIIECTBA M AIEKTPUUYECKUE SBIICHUS
(mporecchl), UCTONIb3ysl (PU3NUECKUE BEITMUMHBL AJIEKTPUUECKUM 3apsi, JIEKTpUYECKoe IOJIe,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PA3HOCTh IOTEHIHMAIOB; IPU ONUCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIB3YEMBIX BEIMYMH, UX O0O3HAueHHs M EAUHUIBL
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYMHAMU;



AHATM3UPOBATh (PU3MUYECKUE TIPOIECCHl M SIBICHUS, UCTONB3YS (PU3NYECKUE 3aKOHBI U
MPUHIUIEL: 3aKOH BcemMupHoro tsaroteHus, |, |l u Il 3akonsr HeloTOHA, 3akOH coxpaHeHUs
MEXaHHYECKON SHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCa, PUHITUI CYIEPIIO3UIINN CHJI, IIPUHITUTT
paBHOIpaBUsl MHEPLHUATIbHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BEIIICCTBA, TAa30BbIC 3aKOHBI, CBS3b CpPEIHEH KWHETUYECKOW JHEPTHH TEIJIOBOTO JIBMIKCHUS
MOJIEKYJI C aOCOJIOTHOM TemImepaTypoil, MepBbIii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KynoHa, mMpu 3TOM pas3indarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, ero MaTeMaTU4YeCKOe BbIpaXEHUE U YCIOBUS (TPaHUILIbI, 00JIACTH) IPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIC MPUHITUIIBI JIEHCTBUS MAIlIUH, TPHUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3ianyaTh yCIOBHs UX 0€30MacCHOrO MCIIOIb30BAHMS B IOBCEAHEBHON KU3HU;

BBITIOJHATh JKCIIEPUMEHTHI TI0 HUCCIICJOBAHUIO (PU3UYECKUX SIBICHUH W TIPOIECCOB C
UCIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX H3MEpPEHUM, TMpu 3TOM  (POpMYIHUPOBATH
npobnemy/3agady W TUNOTE3y YY4EeOHOrO OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI;

OCYIICCTBIISATh TIPSMBIE W KOCBEHHBIC H3MEPCHHS (U3MYECKHX BEIWYWH, TPH ITOM
BBIOMpaATh ONTUMANbHBIA CHOCOO H3MEPEHUS M HCIOIb30BaTh W3BECTHBIE METOIbl OIICHKU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXIYy (HU3NYECKUMH BEIMYMHAMU C HCHOJIB30BaHUEM
OPSIMBIX  U3MEPCHHA, TMPH 3ITOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3YJIBTATHI
MOJTyYEHHOM 3aBUCUMOCTH (PU3WYECKUX BEIWYMH B BUIE TaOMUI U TpadUKOB, JENaTh BBHIBOIbI
10 Pe3yJIbTaTaM HUCCIIEIOBAHUS;

coOnrofarh mpaBuiaa O€30MacHOrO TpyAa IMPH MPOBEACHUM HCCIENOBaHUI B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENIOBATEILCKOM UM TMPOEKTHOW JAEATENBHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U 1a00OpaTOPHOTo 000PYAOBAHNUS;

pemaTth pacu€THBIE 3aJa4d C SBHO 3aJaHHON (H3UYECKOW MOJENBI0, HCIOIb3Ys
dbuznyeckre 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BHIOUpATh (PU3UUECKYIO
MOJICJTh, BBIICIATh (PU3NYCCKUE BEIMYMHBI W (POPMYIBI, HEOOXOJHMMBIC I €€ pEIICHUs,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAbHOCTD MOYUEHHOTO 3HAYeHUS (PU3NUECKO BETHUNHBI,

pemiath KadyeCTBEHHBIC 3aJa4d: BBICTPAWBATh JIOTHYECKH HEMPOTHBOPECUMBYIO IICTIOYKY
paccyXJIeHUl ¢ OMOpPOi Ha U3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHUS;

UCTIONIb30BAaTh TIPU  PEIMICHUH YYeOHBIX 3a7ad COBPEMEHHBIC WH(OPMAIMOHHBIC
TEXHOJIOTUH JUJIsl TOMCKA, CTPYKTYPHPOBAHUS, MHTEPHPETAIMU M TPEICTaBICHUS y4eOHOU W
HAyYHO-TIOMYJISIPHON HWH(OPMAIMK, TOJYYCHHOW W3 Pa3IUYHBIX HCTOYHHKOB, KPHUTHICCKU
aHAIM3UPOBATH MOJTy4aeMyro HH(pOpMaIIHIO;

MIPUBOJIUTH MPUMEPHI BKJIaJIa POCCHUICKUX U 3apYOCIKHBIX yUEHBIX-(DM3UKOB B Pa3BHUTHE
HayKH, 00BbICHEHUE TPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

UCIIOJIb30BAaTh TCOPETHUCCKHE 3HAHWS 10 (U3WKE B IMOBCEAHCBHOW IKWU3HU IS
obecrnieueHns 0€30MacHOCTH MpU 00pallleHHuH ¢ MPUOOPAMH U TEXHUYECKUMHU YCTPOHUCTBAMHU, JITIS
COXpaHEHHsI 3I0POBbsI U COOITIOJICHHUSI HOPM SKOJIOTHIECKOTO TTOBEICHUS B OKPYXKAOIIEH cpere;

paboTaTh B TPYIIE C BHIIOJHEHUEM Pa3IMYHBIX COIMANBHBIX POJIEH, TIIaHUPOBATh PaboTy
TPYIIBI, palMOHAIBFHO paCTpENesTh OOS3aHHOCTH W  IJIAHUPOBaTh JEATENBHOCTH B
HECTAHJIAPTHBIX CUTYAllUSIX, aJICKBATHO OIIEHMBATh BKJIAJ KAXKJIOTO M3 yYYACTHUKOB TPYIIIHI B
pelIeHne paccMaTpruBaeMOi MPOOIIEMBI.

K xonmy oOyuenust B 11 kJjiacce mpeaMeTHbIE pe3yabTaThl HA 0A30BOM YPOBHE JTOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OO YUAIOIINXCS YMEHH:

JEMOHCTPHUPOBATh Ha MPUMEPAX pPOJib U MECTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHON KapTUHBI MHPA, B PA3BUTHUM COBPEMEHHOW TEXHUKH U TEXHOJIOTHM, B MPAKTUYECKOU
JESTEIIbHOCTH JIFOJIEH, IETTOCTHOCTh U €IMHCTBO (PU3NYECKOM KApTUHBI MUPA,

YVUUTHIBATh TPAHUIBl TPUMEHEHUS M3YYCHHBIX (U3HUECKUX MOJAENeil: TOYeUHBIN
QIIEKTPUYECKUIN 3apsii, Jyd CBETa, TOYCYHBIM HCTOYHUK CBETa, sAcpHAs MOJETh aToMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOT'O Si/[pa MPH pelieHrnn GU3NYECKUX 3a/1a4;



pacmno3HaBath (pu3MUecKue sBICHUS (TPOIECcCh) U OOBSACHATH MX HA OCHOBE 3aKOHOB
ANEKTPOAUHAMUKHN U KBAaHTOBOHM (DU3HMKU: dJEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JECHCTBUS TOKA, B3aUMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
UHAYKIHS, JACWCTBUE MAarHUTHOTO IIOJIE Ha MPOBOJHUK C TOKOM U JABIDKYIIMHCA 3apsj,
AIIEKTPOMArHUTHBIE KOJICOaHUS M BOJHBI, IPSIMOJIMHEHHOE pacpOCTPaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, uHTepdepeHuus, audpakuus U TMOJNSIpU3ALUS CBETa, JUCIEpCUsi CBeTa,
doroanekrpudeckuit 3¢pdekt (poroaddekr), CBeTOBOE JaBleHUE, BOSHUKHOBEHUE JIMHEHTIATOTO
CIEKTpa aToMa BOJI0PO/la, €CTECTBEHHAsl U ICKYCCTBEHHAs PaIMOaKTUBHOCTD;

ONMCHIBATh M3YUYCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE, ONTHYECKUE,
ANEKTPUUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPEN) U DJICKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHE BEIMYMHBL: DIIEKTPHUUECKUM 3apsij, Ccuia TOKa, JIIEKTPHUYECKOE
HaNpPsDKEHUE, SJIEKTPUUECKOE COMTPOTUBIICHHE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABUKYIIIAs CHUIA,
paboTa TOKa, MHAYKLIMS MarHuTHOro mojs, cuwia Ammnepa, cuwia JlopeHla, MHIYKTUBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOI0 M MArHUTHOTO MOJEH, MepuoJ MU YacToTa KojeOaHul B
K0JIeOATEIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKAas Cuila JMH3bI, MpPU OMUCAHUHM MPABUILHO
TPAKTOBATh (PU3WYCCKUI CMBICT HCIIOB3yEMbIX BEIIMYMH, WX OOO3HAYCHWS M CIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HMUECKYIO BEJIHMUMHY C IPYTMMU BETUYUHAMU;

ONKCBHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUS W TPOLECCHI, HUCIONB3YS (PHU3UUECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPrUs U
UMIyNbC (OTOHA, TEPHOJ IMOoJypaclaza, SHEPTus CBSI3M AaTOMHBIX sIep, HPU OMUCAHUU
MPAaBUJIBHO TPAaKTOBAaTh (U3MYECKUN CMBICI HCIOIB3YEMbIX BEIMYMH, HUX OOO3HAYCHHS U
SIMHMIIBI, YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIONINC TAaHHYIO (DU3MYECKYIO BEIMYUHY C JIPYTUMH
BEJIMUYMHAMU, BBIYUCIATH 3HaUCHUE (PU3NYECKON BETUUHHBI;

AHAIN3UPOBATh (U3NYECKUE TMPOIECCHl M SBJICHUS, UCHOIb3Ys (PU3NYECKHE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TIOCTEAOBAaTENbHOTO W MAPAIIENBHOTO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH 3JIEKTPOMAarHMTHOM  WHIYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PacIpOCTPaHEHHUsI CBETA, 3aKOHBI OTPAKEHUS CBETa, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHHME OWHIITeHHa 111 Qorodrddexra, 3aKOH COXPaHEHUsS] HHEPTUU, 3aKOH
COXpPAaHEHHUsSI MMIYJbCa, 3aKOH COXPAHEHUsI DIIEKTPUUECKOrO 3apsja, 3aKOH COXpaHEHUs
MaccoBOI'0 4YMciia, MOCTyJaThl bopa, 3aKOH paJMOakTUBHOTO pacmnajaa, IpU 3TOM pa3inyaTh
CIIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €0 MAaTeMaTH4YeCKOe BBIPAKEHHE W YCIOBUSA (TpPaHMIIBI,
00acTi) IPUMEHUMOCTH;

OTIpE/IeNIATh HAIpaBJIICHWE BEKTOpAa MHIYKIIMM MArHUTHOTO TOJSi MPOBOJHHMKA C TOKOM,
cuibl Amrnepa u cuiibl Jlopenna;

CTPOUTH M ONHCHIBATh N300paskeHHe, CO3/1aBaeMOe MNIOCKUM 3€PKaJIoM, TOHKOH JIMH30M;

BBITMOJHATh JKCIIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SBJICHUM W MPOLECCOB C
UCTIONIb30BAaHMEM TPSMBIX W KOCBEHHBIX HW3MEpPEHHWil: Tmpu dSTOM  (HOpMyIHpOBaTh
npoOnemMy/3ajady W TUINOTE3y Y4eOHOTrO OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAMUTD OMBIT M POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISATh TIPSIMbIE W KOCBEHHBIE H3MEPEHHUS (U3MYECKUX BEIUYUH, TPH STOM
BBIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHUS W HCIOJNb30BaTh W3BECTHBIE METOIBl OIICHKU
MOTPENIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEJIMYUH C UCTIONB30BaHUEM MPSIMBIX H3MEPECHU:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
bu3MYeCKUX BENWYMH B BHAE TaOMUI] M TpauKOB, [elaTh BBIBOABI IO pe3yiabTaTam
UCCJIEIOBAHMUS,

coOnronarh mpaBuiaa O€30MacHOTO TpyAa MPHU TPOBEACHUM HCCIECIOBAaHUN B paMKax
y4eOHOrO0 SKCIIEPUMEHTA, Y4eOHO-UCCIENOBATENILCKOM M  TMPOEKTHOW JESATENbHOCTH C
UCIIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TaOOPATOPHOTO 000PYIOBaAHUS;



pemiath pacy€THble 3aJauyd C SIBHO 3aJaHHOM (PU3MUECKOW MOJENbIO, HUCIOIb3Ys
(bu3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBMS 331a4l BbIOUpPATh (PU3MUECKYIO
MOJIENIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBIE UIs €€ pEeLIeHHUS,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJIyYCHHOI'O 3HAU€HUs! (PU3UUECKON BETMYMHBI;

pelarb KayeCTBEHHbIE 3aJa4yM: BBICTPAMBATh JIOTMYECKU HEIPOTHUBOPEYMBYIO LENOYKY
paccyKIeHUI C OIIOPOi Ha N3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SABICHMUS;

UCTOJB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAlMM U IPEICTaBICHUs y4yeOHOH u
HAYYHO-TIOMYJISIPHOH HMH(OpMAIUM, NOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh [10JIy4aeMy0 HH(POPMALUIO;

OOBSICHATH MIPUHIUIIBI IEHCTBHUS MAIIKH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, PA3IUYATh
yCIIOBHS UX 0€3011aCHOI0 MCII0JIb30BaHMsI B [TIOBCEJHEBHOM JKU3HU;

NPUBOUTH TPUMEPHI BKJIAaJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HAayKH, B 00BsSCHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCTIONIB30BaTh TEOPETHUYECKHE 3HAaHWSA 1O (U3UKE B TOBCEIHEBHOW JKU3HU IS
oOecrieyeHus 6€30MaCHOCTH MIPHU OOpALIEHUHU C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, JJIS
COXPaHEHMsI 3/I0POBbsI U COOJIIOJCHUS HOPM IKOJIOTHUYECKOT0 ITOBEICHUS B OKPYXKAIOLLIEH cpelie;

paboTaTh B IpYIIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAJIBHBIX POJIeH, IIaHUPOBaTh paboTy
TPYIIIbI, PalMOHAIBFHO paclpelneNiaTh OOS3aHHOCTH W  IUIAHUPOBATh JICATENIHOCTH B
HECTaHJAPTHBIX CUTYaLMUsX, aJeKBaTHO OLICHMBATh BKJIAJ KaXKIOTO M3 yYaCTHUKOB T'PYIIIBI B
peleHre paccMaTpUBaeMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoanuecTBO 4yacoB JJ1eKTPOHHBbIE
Ne n/m HanMeHOi?::;;f;:ﬁiﬂOB nrem Beero KonTposibHbie IIpakTu4yeckue 06;::[ 0?;2:;;2;,1 e
padoThI padoThI pecype
Paznea 1. DU3UKA U METObI HAYUYHOI'O IO3HAHUS
1.1 ®u3nKa U METOJIbI HAYYHOT'O MTO3HAHUS 2 BH6JI_HOTeKa LOK
https://m.edsoo.ru/7f41bf72
Hroro mo paznemy 2
Paznen 2. MEXAHUKA
bubmmorexa [IOK
21 Kunemaruia > https://m.edsc]){).ru/7f41bf72
bubmmorexa [IOK
22 | Aunawuia ! Ptipsim edsoD 7141672
2.3 3aKOHBI COXpaHEHHS B MEXaHUKE 6 1 1 ]h;tI/tIgsJ,I:I;I/(r)‘r:ichizgoc.)rI:ﬂ f41bf72
Hroro no pazaeny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMO/JIMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOH 9 1 Bbubnuorexa LIOK
TEOPHH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOANMHAMUKHU 10 1 Eﬁﬁ?ﬁﬁscﬁoﬁﬂ f41bf72
33 ArperaTHble cOCTOSIHUS BellecTBa. Pa3oBbie 5 Bubmmorexa [JOK
ePEXOIbI https://m.edso0.ru/7f41bf72
Hroro no pazaeny 24
Pa3znen 4. JEKTPOJIUHAMUKA
41 DJIeKTpoCTaTHKA 10 1 ]f?tptlgg:l;l/?;zaasg)(.)rﬁﬂf4lbf72
49 TIocTostHHBIN 3neKTpUYECKUil TOK. TOKH B 12 1 1 Bubmoreka [JOK
Pa3IUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PesepBHOE BpeMs 2 1
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11 KJIACC

KoauuecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3aesioB U TeM (undposbie)
n/n NMPOrpaMMbl Bceero Kontpoibhble  IlpakTutieckue o0pa3oBaTeJibHbIE
padoThI padoThI pecypebi
Pazgen 1. SJJIEKTPOANHAMUKA
11 MaruauTtHoe nose. DIeKTpOMarHuTHas 11 1 3 Bu6mmoreka LIOK
WH Y KIS https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 11
Paznea 2. KOJIEBAHU S U BOJIHBI
21 MexaHu4ecKue U 3JIEKTPOMArHUTHBIE 9 1 Bu6mmoreka [IOK
KonebaHus https://m.edsoo.ru/7f41c97c
2.2 MexaHHYECKUE U AIEKTPOMAarHUTHEIE BOJTHBI 5 1 ﬁggg:l7/(;1:zl§jelscl)lc>(.)rl:/7 f41c97¢
23 | Ommuxa 10 3 ﬁﬁﬁ/ﬁiﬁcﬁ?ﬁﬂﬂlc%c
Hroro mo paznemy 24
Paznen 3. OCHOBBI CIEIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH
31 OCHOBHI CTIEIHAIEHON TEOPUH 4 1 bubnuotexa [JOK
OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo paznemy 4
Paznea 4. KBAHTOBAS ®U3UKA
4.1 DIIeMEHTHI KBAHTOBOM ONTHKH 6 ﬁgg;?lﬁzzas(%?ﬁﬂ £41c97¢
bubamnoreka [HOK
4.2 Crpoerme aroma 4 https://m.edS(I)lo.ru/7f41c97c
bubnmnoreka [HOK
4.3 ATommroe 1po > https://m.edS(I)lo.ru/7f41097c
Hroro no pazneny 15
Pazgen 5. 3JIEMEHTBI ACTPOHOMMUHU U ACTPOPU3IUKU
51 DeMEeHTHI ACTPOHOMHH M acTpOQU3UKH 7 1 ﬁggg;/?;zl:jasc%?};ﬂ f41c97c
HWroro no pazneny 7



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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Paznea 6. OBOBIIAIOIIEE IIOBTOPEHHUE

bubamoreka [HOK
6.1 Obodbumaromee nosropennue 4 https://m.edscI)lo.ru/7f4lc97c
HWroro no pazneny 4
PesepBHOE Bpemst 3
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INOYPOYHOE IIJNTAHUPOBAHHUE
10 KUIACC

KoauyecTBO yacoB

DyeKTpOHHBbIe HUPPOBBIE

Ne
/i Tema Ypokxa KOHTpOJ]],H],]e HpaKanec]ﬂ/]e 06pa3OBaTem)m,1e
pecypcesl
1 ®usnka — Hayka o npupoze. Hayunsie Bu6mmoreka LIOK

MCTO/bI MMO3HAHUA OKPYKAOIICTO MUpa

https://m.edsoo.ru/ff0c32e2

Ponb 1 MecTo Gusuku B hopMUpOBaHUH
2 COBPEMEHHOW Hay4YHON KapTUHBI MHpPa, B
MPaKTUYECKOH AESITEIbHOCTH JIFOIEH
Mexanunyeckoe nBrkeHHe. OTHOCUTEIBHOCTh
3 MEXaHU4YECKOTro JBMKeHus. [lepemenienue,
CKOPOCTb, YCKOPEHUE

bubmmoreka [JOK
https://m.edsoo.ru/ff0c33e6

bubmunorexa LIOK
https://m.edsoo.ru/ff0c3508

4 PaBHOMEpHOE NPSIMOTUHENHOE JBUKEHUE BH6H_HOTCKa LIOK
https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE TTPAMOIIMHEHHOE IBIKCHHE BH6H_HOTCK3 0K
https://m.edsoo.ru/ff0c372e

6 CBo0OoHOE TIasieHue. Y cKopeHue cBOOOTHOTO Bbubnmnorexa [JOK
MaICHUS https://m.edsoo.ru/ff0c39cc

KpuBonuneiinoe npwxkeHue. JBrkeHue butmmoreka [IOK

MaTepUaTbHOM TOUKH 110 OKPYKHOCTH

IIpunuun otHocuTensHOCTU ["anuest.
8 NuepumanbHbie cucteMbl otcuerta. [lepBiil
3akoH HeroToHa

https://m.edsoo.ru/ffOc3ada

butmmoreka [IOK
https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [lpuniun cynepno3unuu
9 cui. Bropoii 3akon HeroToHa niist
MaTepUalbHOM TOUKHU

bub6mmoreka [JOK
https://m.edsoo.ru/ff0c3be8

10 Tperuii 3akoH HproToHa 11 MaTepraibHBIX Bbub6immoreka [IOK

TOYEK https://m.edsoo.ru/ff0c3be8
11 3akoH BceMUpHOTO TAroTeHus. Cuiia TSKECTH. bubmuoreka [IOK

IMepBasi KOCMUYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena E{ESSJ,I:I;I/?TT]Z?SCI)IO?I:/ffO c3e18
13 Cuna tpenus. Koaddurment tpenus. Cua bu6mmotexa [IOK


https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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https://m.edsoo.ru/ff0c3e18

COIIPOTHUBJICHUS IIPU IBUIKCHUU TCJIa B
KHUIKOCTH HUJIN ra3c

https://m.edsoo0.ru/ff0c3f76

14

15

ITocTymarenbHOE U BpalaTeIbHOE ABUKCHUE
abCOIOTHO TBEPAOTO Tena. MOMEHT CHITHL.
Ilneuo cumbl. YcinoBus paBHOBECHS TBEPAOTO
Tena

NmMnynsc MaTepuanbHOM TOYKH, CUCTEMBI
MaTepHalbHBIX TOYEeK. IMIynbC CHITBI. 3aKOH
COXpaHEHHUS UMITyJIbca. PeakTHBHOE ABIKEHUE

bubmmoreka [JOK
https://m.edsoo.ru/ffOc41a6

bubmmoreka [JOK
https://m.edsoo.ru/ff0c43d6

16

17

18

19

Pabora u momHocTs cunbl. Kunetnueckas
SHEPrusl MaTepuaIbHONH TOUKH. Teopema 00
M3MEHEHUHN KUHETHYeCKOW S3HepTUn

IlorenuuansHas sueprus. [loreHuuansHas
SHEPTHUs ynpyro AeGpopMUPOBAHHON TPY>KUHEI.
[loreHumanbHas 3HEPrus Tesia BOIU3H
MTOBEPXHOCTHU 3eMJIU

HOTGHHI/IaJ'IBHLIC 1 HCIIOTCHIMAJIbHBIC CHUJIBI.
CBs3b pa60TI)I HCMMOTCHIHNAJIBHBIX CUJI C
W3MEHCHHEM MEXaHUYECKOM OHEPTrrUU CUCTEMBI
TeN. 3aKOH COXpaHCHUA MEXaHUYECKOU
SHEPruu

JlaGoparopnast pabora «/ccaenoBanue cBs3u
paboTHI CHITBI ¢ UI3MEHEHHEM MEXaHUIECKOH
SHEPTUH TeJa Ha TIPUMEPE PACTKEHUS
PE3UHOBOTO JKI'yTa»

bubmunorexa LIOK
https://m.edsoo.ru/ff0c4502

bubmunorexa LIOK
https://m.edsoo.ru/ffOc461a

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

20

21

KonTponbHas padora o teme «KnHemaruka.
JnHamMuka. 3aKOHbBI COXpPAHEHUSI B MEXaHUKE»
OCHOBHBIE MOJIOKEHHS MOJIEKYJIIPHO-
KUHETUYECKOUN Teopuu. bpoyHOBCKOE
nBmwkenue. Judoysus

butmmoreka [IOK
https://m.edsoo.ru/ffOc4b74

bu6nmoreka IJOK
https://m.edsoo.ru/ffOc4dc2

22

23

Xapakrep ABMKCHUS U B3aUMOJICHCTBUS
YaCTHII BellecTBa. MoAeau CTpOEHUs ra3os,
JKUAKOCTEH M TBEPABIX Tel

Macca monekyn. KonnuecTBo BemiecTsa.
ITocrostHHas ABorazapo



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

TennmoBoe paBHOBecue. TemnepaTtypa u e€

24 1
u3Mmepenue. [llkana temneparyp Llenbcus
o5 Wneanphsiii raz3 8 MKT. OcHoBHOE ypaBHEHHE 1 Bu6mmoreka LIOK
MKT https://m.edsoo.ru/ffOc4fde
AbcomoTHas TeMIIepaTypa Kak Mepa cpennei Bubmorexa [[OK
26 KUHETHYECKOM SHEPTUN TBUYKCHUSI MOJICKYJ. 1 httos://m.ed /60C511
o [pS://mM.edsoo0.ru c e
VYpasaenne Menneneena-Knaneiipona
27 3akon JlansToHa. ['a30BbIE 3aKOHBI 1
JlaGopaTtopnas padota «MccaenoBanme
28 3aBUCHMOCTH MEK/IY MapaMeTpaMH COCTOSHHS 1
pa3peKeHHOT0 ra3ay
29 N3onporuieccrl B ua€aIbHOM ra3e u ux 1 bubmunorexa LIOK
rpaduyeckoe mpeacTaBICHuE https://m.edsoo.ru/ff0c570e
BayTpeHHss 3HEprust TEPMOJUHAMUYECKON
30 CHCTEMBI M CIIOCOOBI €€ N3MEHCHUS. 1 bubnmnoreka IJOK
KonuyecTBo Temnotsl u padora. BuyTpenHss https://m.edso00.ru/ff0c5952
SHEPIHUsi OJJHOATOMHOTO HEalbHOTO ra3a
bub6mmoreka [IOK
81 BHAE Temonepenaty . https://m.edsoo.ru/ff0c5c36
32 z(z)liﬁzgg;{;(fr;ggizﬁicrf;HBiifglf:beuaqe. 1 bubmorexa LHOK
. https://m.edsoo.ru/ff0c5c36
AnunabaTHbIN TpoLecce
33 IlepBblii 3aKOH TEPMOJIUHAMUKH U €TI0 1 bu6imoreka [IOK
NPUMEHEHHE K U30Ipolieccam https://m.edsoo.ru/ff0c5efc
34 HeobOpaTtumMocTs mpolieccoB B pupoze. Bropoit 1 bubanoreka [HOK
3aKOH TEPMOJIMHAMUKHI https://m.edso0.ru/ff0c6230
35 IIpunnun aeiicteus u KI1/] TennoBoit MmamnHb 1 bubnmorexa LIOK
https://m.edsoo.ru/ff0c600a
36 ukn Kapuo u ero KITJ], 1
37 DKosoruveckue nmpodIeMbl TETIOIHEPTETHKH 1
38 Oo6o06matomuil ypok «MoJtekysipHas (pU3uKa. 1 bubnuoteka IJOK
OCHOBBI TEPMOIUHAMHKI https://m.edso0.ru/ff0c6938
39 KontposbHast pabota o Teme «MoliekynsipHas 1 bu6mmotexa [IOK

(1)I/I3I/IKa. OCHOBEI TCPMOANHAMUKUN»

https://m.edsoo.ru/ff0c6a50



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
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40 [NapoobOpazoBanue u koHaeHcanus. Mcnapenue Bu6mmoreka LIOK
Y KUTICHHE https://m.edsoo.ru/ff0c63b6
a1 AOconoTHast 1 OTHOCHUTENbHAS BIQXKHOCTh Bu6mmoreka LIOK
BO31yxa. HachlmeHHbIi map https://m.edsoo.ru/ff0c64d8
TBépaoe teno. Kpucrannmyeckue n amopQHbie
42 Tena. AHU3O0TPOINS CBOMCTB KPHUCTAIIIOB. bubmmoreka [{OK
Kunkue kpuctamwisl. CoBpeMEHHBIC https://m.edso00.ru/ff0c65f0
MaTepuabl
43 IInaBnenue u kpucrausanus. Y geiabHas bubmmoreka [IOK
TemyoTa miasnaeHus. CyomuMarius https://m.edso0.ru/ff0c6708
bubmunorexa LIOK
44 YPaBHEHKE TEIIOBOro bananca https://m.edsoo.ru/ff0c6820
45 DIeKTpu3auus Ted. JNeKTpudeckuil 3apsia. JIpa bubmmoreka [HOK
BHUJIA JIEKTPUYECKHX 3apsI0B https://m.edsoo.ru/ff0c6bcc
P A — BuGmnorera LIOK
’ https://m.edsoo.ru/ff0c6bcc
3IEKTPUYECKOro 3apsiia
47 Bsaumogpeiictue 3apsinoB. 3akoH Kyrona. bubanoreka [HOK
ToueuHblil AIEKTPUUESCKU 3apsi/ https://m.edsoo.ru/ff0c6ce4
o | P sepe o B LOK
N . https://m.edsoo.ru/ff0c6df2
noiel. JInHuM HanpsHKEHHOCTH
49 PaboTa cuit aeKTpoCTaTHYECKOTO MOJIS. bu6imoreka [IOK
ITorenuuan. Pa3HOCTb MOTEHLIMAIIOB https://m.edsoo.ru/ff0c6f00
50 gfe?i‘;ﬁi?:fnﬁeZ([JI;I(SOJ:I:IEIjIIZKHJIEBJ]eKTpI/IquKaﬂ bubamorexa LOK
' https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTh
51 Onextpoémkocts. Konmencarop ﬁgggjl/(:;.eelijasc%(.)rﬁ/ffO(:?lZ 6
52 DIEeKTPOEMKOCTh TUNIOCKOTI0 KOHAEHCaTOpa. bubnmnoreka [HOK
DHeprus 3apsHKeHHOT0 KOHSHCAaTopa https://m.edsoo.ru/ff0c72c0
53 Jlaboparophas padota "Uzmepenue
3JIEKTPOEMKOCTH KOHIeHcaTopa"
54 IIpuHuun AeCTBUSA U IPUMEHEHHE

KOHJACHCATOPOB, KOIMMPOBAJIIBHOI'O allrapara,



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
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CTpYHHOTO IPUHTEPA. DINEKTPOCTATUIECKAS
3aIuTa. 3a3eMiIeHHE 3IEKTPONPUOOpOB

55

56

57

58

59

60

61

DNEKTPUUECKHUH TOK, YCIOBHSI €ro
cymectBoBaHus. [locTosaub ToK. CHita ToKa.
Hamnpspxenune. Conporusienue. 3akon Oma s
y4acTKa HenH

[ocnenoBarensHOE, MapamieasHOE,
CMEILIaHHOE COSAMHEHHNE IPOBOAHUKOB.
Jlaboparophas pabota «/3ydeHne cMeaHHOTO
COCJIMHEHHSI PE3UCTOPOB)

PaboTa 1 MOIIHOCTH 3JEKTPHUUECKOTO TOKA.
3akon J[xoymnsa-Jlenna

3axon OMa 11151 TTOTHOH (3aMKHYTOM)
anekTpuyeckoi nenu. KopoTkoe 3aMbIkanue.
Jlaboparophas padota «3mepenne 31C
MCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIIPOTHUBJICHUS»

OneKTpoHHas MPOBOAUMOCTH TBEPABIX
METaJIJIOB. 3aBUCHUMOCTDH COIIPOTHUBIICHUS
METAJUIOB OT TEMIIEPATYPHI.
CBepXnpoBOIUMOCTh

OneKTpUUYeCKUi TOK B BakyyMe. CBolicTBa
3JIEKTPOHHBIX MTyYKOB

[HonmynpoBOJHUKH, MX COOCTBEHHAS U
pUMecHasi mpoBoauMocTh. CBolicTBa p—N-
nepexoza. [1onynpoBoJHUKOBbIE TPUOOPHI

0.5

05

bubmmoreka [IOK
https://m.edsoo.ru/ffOc74f0

bubnmoreka IJOK
https://m.edsoo.ru/ff0c7838

bubnmnoreka IJOK
https://m.edsoo.ru/ffOc7ae0

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

62

63

DIIeKTPUIECKUN TOK B PaCTBOpPaX M paciuiaBax
ANEKTPOIUTOB. DIEKTPOIUTHYECKAS
JUCCOLUAITHS. DIEKTPOIH3

DIEKTPUYECKUN TOK B razax.
CaMOCTOSITEIIbHBIN 1 HECAMOCTOSTEILHBIN
pa3psn. Momnuus. [1nazma

bu6nmoreka IJOK
https://m.edsoo.ru/ff0c82ba

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

64

DJeKTpUUECKIE TPUOOPHI U YCTPOUCTBA U MX
NpaKkTHYeCKoe NpuMeHeHue. [IpaBuiia TEXHUKA
0€e30acHOCTH

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c86fc



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
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bubmmoreka [IOK

65 O6o6matom il ypok «IEeKTPOITHAMHAKA 1 hitps://m.eds00.ru/ff0c88be
Kontponbnas padota mo teme
66 «9nekrpocrarrka. [locToSTHHBIH 1 bubmmoreka [{OK
DIEKTPUYECKHI TOK. TOKM B pa3IHYHBIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PesepeHslii ypok. Konrponsnas pabota mo 1 Bu6mmoreka LIOK
Teme "DIeKTpoJMHAMUKA" https://m.edso0.ru/ff0c8c56
68 PesepeHslii ypok. O6o0matonuii ypok no 1 Bu6mmoreka LIOK
temam 10 kacca https://m.edsoo.ru/ff0c8f6c
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
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11 KJIACC

KoanuecTBo yacoB

DJIeKTPOHHbIe U (POBbIE

Ne
/o Tema Ypoka Beero K()]-[Tpo,m,ﬂl,]e HpaKanecxne oﬁpasonaTe.nbm,le
padoThI padoThI pecypchbl
TTocTossHHBIE MarHuTHI U UX B3aUMOJIEHICTBHE.
1 MarnautHoe 1ojie. Bexto MaFHHTH(f[P'I 1 Eubmiorexa OK
: p Mar https://m.edsoo.ru/ff0c9778
WHAYKIUU. JIMHUM MarHUTHOUM MHAYKIIUA
MaruuTtHoe o€ IPOBOIHUKA C TOKOM. OIBIT
2 Opcrena BsaHMoaé)ﬁcane MPOBOJIHUKOB C 1 bubmmorexa LIOK
perena. p https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas padota «/3ydueHne MarHUTHOTO bubmmorexa [IOK
3 1 1 )
HOJIST KQTYIIKH C TOKOMY https://m.edsoo.ru/ff0c98fe
JelicTBrEe MarHUTHOIO MOJI HAa MTPOBOJHUK C
tokoM. Cuna Amriepa. JlabopatopHas pabora bubnunoreka [IOK
4 . 1 1 ]
«MccnenoBanue NeWCTBUSA IOCTOSHHOIO https://m.edsoo.ru/ff0c9ac0
Mar"mTa Ha paMKy ¢ TOKOM»
eMCTBYE MAarHUTHOTO IT0JISA Ha JIBIK Tocst
5 i sHDKEHHYIO yacTuily. Cria Hoﬂ 6HI_I;, Hll)}elt60Ta 1 Eunbmiorexa OK
P Y Y P ' https://m.edsoo.ru/ff0c9df4
cunbl JlopeHua
OnexTpomarauTHas HvHAyKus. [loTok BekTopa
6 MarauTHoU uHAYKIUH. DJ1C uHAyKINH. 3aKOH 1
AIIEKTPOMArHUTHON nHAYKInK Dapanes
7 Jlaboparophas pabora «Vccnenopanue 1 1 Bubnuoreka [IOK
SIBJICHHS JICKTPOMArHUTHOU MHITYKIIHH https://m.edsoo.ru/ffOcal50
WHAyKTUBHOCTH. SIBIIEHUE CAMOMHTYKITHH.
8 OJ1C caMOUHIYKIUU. DHEPTUsI MATHUTHOTO 1 Bu6nuoreka IJOK
HOJISL KATYIIKH C TOKOM. DJIEKTPOMAarHUuTHOE https://m.edsoo.ru/ff0ca600
oJjie
TexHu4ecKkue ycTpoicTBa U UX IPUMEHEHUE:!
9 MMOCTOSTHHBIE MarHUTHI, 3JIEKTPOMArHUTEHI, 1
AJIEKTPOJIBUTATEIh, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHII, MHIYKI[MOHHAS TI€Yb
O6o06maronuil ypok «MarauTHOE I0JIe. Bbubnuroreka [IOK
10 1 )
DeKTpOMarHuTHAS WHIYKIIHS https://m.edsoo.ru/ffOcab82
11 KonTtposbHast paboTa o Teme «MaraurHoe 1 1 bubmoreka [JOK



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

12

13

IIoJI¢C. SHGKTPOMHFHI/ITHaSI HUHOYKIUSA»

CB00OOTHBIE MEXaHUIECKHE KOIEOaHMs.
l'apmonnueckue konedanus. Y paBHEHHE
rapMOHHYECKHX Konebanui. [IpeBpamenne
SHEPTUHU

JlaGopaTtopnas padota «/ccaenoBanme
3aBUCHMOCTH MIEPHOA MAJIBIX KOJICOaHMI
rpy3a Ha HUTH OT JJTMHBI HUTH U MacChl TPy3a

https://m.edsoo.ru/ffOcad58

bubmuoreka LIOK
https://m.edsoo.ru/ffOcaf06

14

Konebarenbueiii koHTYp. CBOOOAHBIC
3NEKTPOMAarHUTHBIC KoJieOaHHs B HI€aIbHOM
KoJIe0aTeIbHOM KOHTYpE. AHAJIOTHS MEXKITY
MEXaHUUYECKHUMH U AIEKTPOMAarHUTHBIMU
KoJIe0aHUsIMU

bubmuoreka LIOK
https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHa. 3aKOH COXpaHECHUS
SHEPTUH B UICATHHOM KOJIeOATETbHOM KOHTYPE

bubmuoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

IMpeacraBienue 0 3aTyXarOIUX KOJCOAHHUSIX.
BbIHY X ICHHBIE MEXaHHIECKHE KOJICOaHUSI.
PC3OHaHC. BI)IHy)KZ[eHHI)IC C-)JIeKTpOMaFHI/ITHI)IG
KoJIeOaHus

Bu6nmoreka IJOK
https://m.edsoo.ru/ffOcbb86

17

18

IlepemennsIif Tok. CHHYCOUIATBHBIH
IIEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOTO
TOKa. AMITTUTYAHOE U JEMCTBYIOIIEE 3HAUCHHE
CHUJIbI TOKA U HAIIPSKECHHUS

Tpancdopmatop. IIponsBoacTBo, nepenayda u
noTpedIeHHE AIEKTPUIECKOI SHEPTUU

bubmunoreka IIOK
https://m.edsoo.ru/ffOcbd34

19

20

YCTpoicTBO U MIPAKTUIECKOE PUMEHEHNE
3JIEKTPUYECKOT0 3BOHKA, FeHepaTopa
MIEPEMEHHOTr0 TOKA, TUHUH 3JIeKTponepesad
DKOJIOTMYECKUE PUCKU MPU MPOU3BOJICTBE

anekTpo3nepruu. KyiapTypa ucnonb30Banus
3JIEKTPOIHEPTUH B MIOBCEIHEBHOM KU3HU

bubmoreka IIOK
https://m.edsoo.ru/ff0cc324

21

Mexanngeckue BOJIHEBI, YCJIOBUA
pacnpoctpanenus. [lepuoa. CkopocTh
pacmnpoCTpaHESHHUS ¥ JJTHHA BOJTHBI.
TonepeuHble U MPOOTbHBIC BOJHBI

bubmuorexa LIOK
https://m.edsoo.ru/ff0cca54
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29 3Byk. CKOpPOCTh 3ByKa. | pOMKOCTH 3BYKa. bubnuoreka [IOK
Beicora Tona. Tem0Op 3Byka https://m.edsoo.ru/ff0cccOc
23 ONeKTpOMarHuTHBIE BOJIHBI, X CBOWCTBA U Bubmuorexa LJOK
ckopocTth. I1Ikana 3IeKTpOMArHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHIMIBI panuoCBs3Y U TENEBUACHHUSL.
PazButue cpencts cpsa3u. Paguonokanus
bu6nmoreka IJOK
25 Kontponbnas padota «Konebanus u BOTHBI) hitps://m.eds00.ru/ffOcc6s
IIpsimonuHEWHOE pacIpOCTPaHEHHE CBETA B
26 OII[)HOpOI[HOﬁ cpeni. T(E)qe:gbn‘/i HCTOYHUK Eubmiorexa HOK
https://m.edsoo.ru/ff0cd350
cBeta. Jlyu cBera
27 OrtpakeHue cBeTa. 3aKOHBI OTPAXKEHUS CBETA. bubnunoreka [IOK
ITocTpoeHne n300pakeHHi B IUTIOCKOM 3epKaJie https://m.edsoo.ru/ff0cd4e0
| Ecnonreme e Tt myorm: BGnonss LOK
' https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPayKeHHUS
29 Jlaboparophas padota «3mepenne bubmmorexa [IOK
MOKa3aTeJIs PEIOMIICHHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunsel. [TocTpoeHue U300pakeHU B JIMH3E. Bubnuoreka [IOK
dopmyIia TOHKO# JIMH3bI. YBEIMYCHHE JINH3bI https://m.edsoo.ru/ff0cddle
31 Jlaboparophas pabora «Vccnenopanue
CBOMCTB M300paKeHUH B JIMH3AX»
Hucnepcus csera. CioxHbII cocTaB 0enoro
32 csera. l[Ber. JlaboparopHnas pabora
«Habmonenne qucrepcuu cBeTay
33 WnrTtepdepennus cera. udpaxims cera. Bbubnuorexa LIOK
JubpakimoHHas penérka https://m.edsoo.ru/ff0ced22
34 ITonepedyHocTs CBETOBBIX BOJIH. Ilonsiprsanus Bbubmoreka [JOK
cBeTa https://m.edsoo.ru/ffOcf02e
35 OnTrueckre mprubOPsI M YCTPOICTBA U YCIOBHUS
nx 0€30MaCHOTO NPUMEHEHHSI
['paHuIBl TPUMEHUMOCTH Knaccnqecuxoﬁ Bubmorexa [[OK
36 mexaHukH. [locTynarte! cienuanbsHOR Teopun

OTHOCHUTCJIIBHOCTH

https://m.edsoo.ru/ff0cf862
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OTHOCUTEIIBHOCTD OOIHOBPEMCHHOCTH.

bubmuoreka LIOK

37 3ameIeHUEe BPEMEHHU U COKPAIICHUE JUTUHBI https://m.edsoo.ru/ffOcfa42
o | Qo e el e B 10K
p Y ’ https://m.edsoo.ru/ff0cfc68
DHEprus MoKost
39 Kontponbaas padora «Onruka. OCHOBBI bubmmoreka [JOK
CICIHATBHON TEOPUU OTHOCHTEILHOCTHY https://m.edsoo.ru/ff0cf6f0
40 ®oronsl. Dopmyna [lnanka. DHeprus u bubmmoreka [JOK
UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
a1 OTkpbITHE U UccliefoBanue Gporodddekra. bubnunoreka [IOK
Omnpitel A. T'. CToneToBa https://m.edsoo.ru/ffOcffc4
o |t Yrmms St B 10K
: https://m.edsoo.ru/ff0d015e
hoTorddekra
43 JlaBnenune ceera. OnbIThl I1. H. JIeOenena. Bu6nuoreka IJOK
XuMHuecKkoe IeUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuuecKkue ycTporUCTBa U MPAKTUUECKOE
44 MpUMEHEHHUE: POTOIIEMEHT, (POTOIATUHK,
COJIHEYHast OaTapest, CBETO IO/
45 Pemrenue 3aad mo Teme «3JeMEHTBI bubmuoreka IIOK
KBAHTOBOU OITUKN https://m.edsoo.ru/ff0d0302
o | o s Touom. O Peopirpne B 10K
P t p A https://m.edsoo.ru/ff0d091a
aToma
bubmuoreka IIOK
a7 Hocrynater bopa https://m.edsoo.ru/ff0dOafa
o | s oo doemon B 10K
PEXOA A P P https://m.edsoo.ru/ff0dOafa
Jpyroi. Bumsl criekTpos
o | e e B BuSoraa 10K
p - NOPIYCKYJIAP o ’ https://m.edsoo.ru/ff0d0ca8
CIOHTaHHOE U BBIHYKJICHHOE U3JIyUCHHE
OTKpBITHE PAAMOAKTUBHOCTH. OTIBITHI Bubnnorexa LOK
50 Pesepdopaa no onpeneneHnio cocraBa

PAAUOAKTUBHOI'O U3ITYUCHUS

https://m.edsoo.ru/ff0d0fd2
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51

CeaoticTBa anbda-, OeTa-, raMMa-u3IydcHHUs..
BimsiHue pagroakTUBHOCTH Ha KUBBIC
OpraHU3MbI

52

53

54

55

56

OTKpBITHE IPOTOHA U HEHTpoHA. M30TOITEL.
Anbda-pacnan. DIeKTpOHHBIA U TTO3UTPOHHBIH
Oera-pacnaz. ['amma-uznyueHue

OHeprus CBA3M HYKIJIOHOB B sipe. SnepHble
peaxuuu. SAnepusiii peaktop. [Ipodnemsr,
HEPCIEKTHUBBI, YIKOJIOIMIECKHUE acTIeKThI
SIIEPHOM SHEPTETUKU

DneMeHTapHble YacTUILbl. OTKpBITHE
MO3UTPOHA. METO/IbI HAOIOICHUS U
perucTpanuy eMeHTapHbIX yacTull. Kpyrisrii
cron «OyHaamMeHTalIbHbIE B3aUMOJCHCTBUS.
EnuHCTBO pr3mdeckoit KapTHHBI MUPay»

Oranbl pa3BuTUs acTpoHomMuu. IlpukinagHoe u
MHPOBO33pEHUECKOE 3HAUE€HNE aCTPOHOMMHU.
Bup 38é3mH0r0 HeOa. Co3Be3nus, IpKUe
3BE31IBI, TUIAHETHI, UX BUIUMOE JBM)KCHUE.
ConHeyHas cucrema

Comnnue. CoitHeYHast aKTUBHOCTE. MIcTOUYHUK
sueprun CoJHIIA U 3BE3]]

bubmuoreka LIOK
https://m.edsoo.ru/ff0d1162

bubmuoreka IIOK
https://m.edsoo.ru/ff0d1356

Bu6nuoreka IJOK
https://m.edsoo.ru/ff0d0e38

57

3BE37bI, UX OCHOBHBIE XapaKTEPUCTHUKH.
3BE3bI IITaBHON MOCIIEN0BATEILHOCTH.
Bayrpennee crpoenue 38E31. CoBpeMeHHbBIE
MIPEJICTABICHUS O TPOUCXOKICHUH U
sposroruy CoJtHIIA U 3BE3]]

58

59

Mueunstii Iyt — Hama I'anakTuka.
TTonoxeune n amwxenne Comnuna B ["amakTuke.
l"anaktrku. Y€pHble ObIpHI B siipax rajlakTUK
Bcenennas. Paz6eranue ranaktux. Teopus

Boabworo B3peiBa. PenukToBOE U3nyyeHue.
MeraranakTuka

60
61

Hepemenusie mpo0eMbl aCTPOHOMUH
KonTposbHas padota «D11eMeHThl aCTPOHOMUH
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62

63

U acTPO(PU3UKIY)

O6o6matonuii ypok. Pons Qusuku n
ACTPOHOMUU B 3KOHOMHYECKOM,
TEXHOJIOTHYCCKOM, COIMAIBLHON U dTHICCKOM
cdepax IeaTeTbHOCTH YelIOBEeKa
O6o6matomuii ypok. Pons u Mecto ¢husnku n
ACTPOHOMHUU B COBPEMEHHOW HAYYHOU KapTHHE
MUpa

64

65

Oo6o6marommii ypok. Ponb dusndeckoit Teopun
B ()OPMHUPOBAHUH TIPE/ICTABICHHUN O
(hr3uuecKoi KapTHHE MUPa

O6o6matonmii ypok. Mecto pusmueckoit
KapTHHBI MUPa B OOIIEM PsITy COBPEMEHHBIX
C€CTCCTBCHHO-HAY4YHbIX HpeI[CTaBJ]CHI/Iﬁ (0]
pupoJe

66

67

68

PesepBHbIl ypok. MarautHoe mnoiie.
OneKTpOMarHuTHasi HHOYKIHS
PesepBHblii ypok. Ontuka. OCHOBBI
CHEUATBHON TEOPHH OTHOCUTEIBHOCTH

Pesepnsrii ypok. KBanToBas ¢usuka.
DeMEeHTHI ACTPOHOMHH M acTPOPH3UKH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bubmoreka IIOK
https://m.edsoo.ru/ff0d1784
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O
ITPOLOECCA

OBSA3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIBI J1J151 YYEHUKA
o ®dusmka, 10 kmacc/ Mskumes I'.51., byxosues b.b., Corckuit H.H.; mon pemakmueit
[TapdenTtreBoit H.A. Akimoneproe obmectBo «M3marenbetBo «IIpocBemienne
e ®usuka, 11 kmace/ Msakumes I'.JI1., byxosues b.b., Hapyrun B.M.; noa penakiueit
[TapdentpeBoit H.A. Akninoneproe odmectBo «M3narenscTBo «IIpocBenienne»

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA
o ®dusmka. 10 knacc. ba3oBsrii ypoBeHb. MeToanueckoe mocobue
e ®dusmka. 11 kiacc. ba3oBsriii ypoBeHb. MeToanueckoe mocobue

NUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
® bubmuoreka [{OK https://m.edsoo.ru
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