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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢u3uke 0a30BOro ypoBHS Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IOJIOXKEHUH M TpeOOBaHUI K pe3ylbTaTaM OCBOCHHSI OCHOBHOMU
oOpasoBarenbHONM Tmporpammbl, TmpexactaBieHHbix B PI'OC COO, a Takke ¢ ydérom
denepanbHOl paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIUHU MpernojaBaHusl y4eOHOro
npenmera «®@u3uka» B o0Opa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoii  ®Denepanuu,
pean3yIoMX OCHOBHBIE 00pa30BaTeIbHbIE TPOrPAMMBI.

CopepxaHnue MporpaMMmbl 10 (U3MKE HampaBieHO Ha (OPMHUPOBAHHME ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kiaccoB npu oOydeHuu ux ¢Gu3nKe Ha OA30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeNIHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMEeTHBIM
pe3yapTaTaM OOy4YeHHs, a TaKXKE€ YYHUTHIBAET HEOOXOJIMMOCTh peaTH3alllud MEXIPEIMETHBIX
CBs3el (PU3MKM C ECTECTBEHHO-HAyYHBIMH YyueOHBIMU IpeaMeTamMu. B Hell ompenpenstorcs
OCHOBHBIC IeJTH W3Y4YeHHs (DU3MKH HA YPOBHE CpelHEro obmiero oOpa3oBaHUs, MJIAHHPYEMBIE
pe3ynbTaThl OCBOEHUS Kypca (PHU3UKU: JIMYHOCTHBIC, METallpelIMETHbIe, MpeIMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

IUTAHUPYEMbIE PE3yJbTaThl OCBOCHHSA Kypca (u3WKu Ha 0a30BOM YpOBHE, B TOM YHCIIE
IpPEIMETHBIE PE3YJIbTAThI 110 T0/1aM 00YUYEHHUS;
cozepkaHue yueOHoro npeamera «Ou3uKay 1o rogaM o0ydeHHUs.

®du3nka Kak Hayka o Hanbosee o0IrX 3aKOHaX MPUPO/IbI, BHICTYIAsI B KAUECTBE Y4€OHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIJ] B CUCTEMY 3HaHHM 00 OKpYyKarolleM MHpeE.
IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHUeH, Ouonoruei, gusnueckoir reorpadpueil u actpoHomueil. Mcnonab3oBaHue W aKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN OmIpeleNsieT XapakTep W pa3BUTHE pa3zHOOOpa3HBIX
TEXHOJIOTUI B cdepe SHEpPreTHKH, TPAHCIOpTa, OCBOEHHMsS KOCMOcCa, MOJYy4YeHHsS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U Jpyrux. U3ydeHue pu3nKu BHOCUT OCHOBHOW BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MHpa o0ydaromuxcs, B GOpMUpOBaHUE YMEHUIN
IPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPY BHINOIHEHUH UMHU Y4EOHBIX UCCIIEI0BaHUI.

B ocHOBY kypca pu3uku y1si ypOBHS CpeaHETO O0IIEero oOpa3oBaHUsl MOJOXKEH Pl UICH,
KOTOPBIE MOKHO pacCMaTPUBATh KaK MPUHITUIIBI €r0 TOCTPOSHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEW KypC SBISETCS JIOTHYECKU 3aBEPUIEHHBIM, OH
COJEPKHUT MaTepuall U3 BCEX pa3fesioB (PM3MKH, BKIIOYACT KaK BONPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanusayuu. B cooTBeTCTBUU ¢ HEM MaTepuan Kypca pU3uKu 00beTMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisiercs (OpPMHpPOBAHHE TPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoesa cymanumapuzayuu. EE€ peanuzanus mpeanoaraeT WCIONb30BaHNE TYMaHUTAPHOTO
noTeHImana GU3NYecKoil HayKu, OCMBICIIEHUE CBS3U PAa3BUTHUS (PU3UKHU C pa3BUTHEM OOILECTBA,
a TaKk)Ke C MUPOBO33PEHYECKUMHE, HPABCTBEHHBIMH M 9KOJIOTHYECKUMHU ITPOOIEMaMH.



Hoes npuknaonoti nanpasnennocmu. Kype pusuku npenmnonaraet 3HakOMCTBO € IIMPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHUN U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oKonocuzayuu pealu3yercsa IOCPE€ACTBOM BBCACHHUA OJOJIEMCHTOB COACPIKAHUA,
MOCBSAIIEHHBIX IKOJIOTHYSCKUM HpOGJIeMaM COBpPCMCHHOCTH, KOTOPBLIC CBA3aHbI C PAa3BUTUCM
TCXHUKU U TGXHOHOFHﬁ, a TaKXe O6CY}K,I[6HI/IH HpO6J'IeM PanruOHAJIbHOI'O ITPHUPOJ0ITOJIB30BAHUA U
HKOJIOTMYECKOM 0€30IaCHOCTH.

Crep:KHEBBIMH 3JIEMEHTaMH Kypca (PU3MKM Ha ypOBHE CpEIHEro oOuiero oopa3oBaHMA
SBISIIOTCSL  pu3uyYeckue TeopuH ((HOpMHPOBAHME NPEACTABICHUN O CTPYKTYpe HOCTPOCHHUS
bu3nyecKoil Teopuu, poiu (PYHIAMEHTAIBHBIX 3aKOHOB W TIPUHIUIIOB B COBPEMEHHBIX
NPE/ICTaBICHUAX O NMPHUPOAE, TPAHUIAX NMPUMEHUMOCTH TEOPHH, JUIS ONHCAHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CHCTEeMHO-ISATEIIBHOCTHBIN TIOJX0/ B Kypce (DM3MKH peaqn3yeTcs MPexae BCero 3a CUET
OpraHu3aly SKCIIEPUMEHTAILHON JESATeIbHOCTH oOydatonuxcs. J{ius 6a30Boro ypoBHsS Kypca
(GU3UKKH — ITO UCMOJIB30BAHUE CHCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB U
nabopaTopHBIX paboT, KOTOphIE B MporpaMme IO (GHU3NKE OOBEAMHCHBI B OOIIMIA CITMCOK
YUECHHUYECKUX TPAKTUYCCKUX paboT. BbliercHne B yKazaHHOM IEPEYHE JIaDOpaTOPHBIX padoT,
MPOBOAMMBIX JJISI KOHTPOJS M OILCHKH, OCYIISCTBISICTCS YYaCTHHUKAMHU OOpa30BaTEIIBHOTO
nporiecca UCXOs U3 0COOCHHOCTEH TUIAaHUPOBAHUS U OCHAICHUs KaObuHeTa ¢usuku. [Ipu sTOM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHHS,
UCCIIC/IOBAHHS 3aBUCHMOCTEH (PU3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO TPOBEPKE
MMPCAJIOKCHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yIenseTcs pelIeHHI0 pacd€THBIX M KaueCTBEHHBIX 3a1ad. llpu stom
JUIsl pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIOTCA 3a/1aui C SIBHO 3aJJaHHOM (PU3NYECKON MOJIEINbIO,
MO3BOJIAIOIINE MPUMEHSITh W3YUYEHHBbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjelna
Kypca, Tak ¥ UHTErpUpys 3HaAHMS U3 Pa3HbIX pa3iesoB. [ KaueCTBEHHBIX 3a/ad NPUOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBSCHEHUE MpOTEeKaHWs (PU3MYECKUX SBICHMM U MPOIECCOB B
OKpY’Karollel >Ku3HHU, TpeOyromue BbIOOpa (u3MUecKod MOAENTH A CUTYallud HpPaKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanuamu PI'OC COO k MaTepuanbHO-TEXHUUYECKOMY
oOecrieyeHn0 y4yeOHOro mporecca 0a30BbI ypOBEeHb Kypca (HU3MKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHUS JIOJDKEH M3y4aThbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (PM3MKH WM B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B xabunere
(GU3HKH T0JKHO OBITH HEOOXO0MMOE 1abopaTOpHOE 000PYAOBAHUE I BHIIOJTHEHUS YKa3aHHBIX
B IporpamMme 1O (HU3UKE YYEHHUECKUX TMPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
obopymoBaHue.

JleMOHCTpaliMOHHOE  00OpyJIOBaHHEe (OPMUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MHUHHUMAJIbHOW JTOCTATOYHOCTH M 00€CIeUMBAET MOCTAHOBKY MEPEUYHUCICHHBIX B TIPOrpaMMme Io
bu3MKe KIIOYEBBIX JEMOHCTpAIMil A UCCIENOBAHMS HM3y4aeMbIX SIBJICHHH M TPOIIECCOB,
IMITUPUIECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaboparopHoe 000pyAOBaHME Al YYEHMUECKUX IMPAKTUUYECKHX paboT ¢dopMupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBaeTCsi B pacdyére OJAHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcsi. Temarnyeckue KOMIUIEKTHI J1TaOOPaTOPHOrO OOOpPYIOBaHUS JOJKHBI OBITH
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX U IU(PPOBBIX NMPHOOPOB, a TaKKe
KOMIIbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOPATOPHIL.



OCHOBHBIMU TIEISIMU U3y4YeHUs (PU3UKH B 00IIeM 00pa30BaHUH SIBIISIOTCS

dopMHupoBaHHE HHTEpeca W CTPEMJICHHA OOYYAIOIUXCA K HAyYHOMY H3YYEHHIO MPHUPOJIHI,
pa3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

pa3BUTHE NPEACTABICHUI O HAYYHOM METOJIE MO3HAHUA M (JOPMUPOBAHHE HCCIEI0BATEIHCKOTO
OTHOLLIEHHUS K OKPYKaIOLIUM SIBIICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3yueHHs] OCHOB CTPOCHHS MaTepuu
U GyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

dopmupoBaHHe yMEHUH OOBSCHATH SBJICHUS C UCIOJNb30BaHUEM (PH3MUECKUX 3HAHUH U
Hay4YHBIX JI0KA3aTENIbCTB;

(dopMHpOBaHUE TMPEICTaBICHUH O PO (PU3MKH IJIi PA3BUTHS JPYTUX E€CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOT .

JlocTiokeHre 3TUX Iejield o0ecrednBaeTCs PEIICHUEM CIEAYIONMMX 3a7ad B IPOoIecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus:

npruoOpeTeHne CUCTeMbl 3HAaHWKH 00 00X (PU3NUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX,
BKJIIOUAsi MEXaHUKY, MOJEKYJSIPHYIO (U3HKY, 3JIEKTPOJWHAMHUKY, KBAaHTOBYIO (U3MKY U
3JIEMEHTHI ACTPOPU3UKU;

dbopMUpOBaHHE YMEHMI NPUMEHATh TEOPETUYECKHE 3HAaHUS JUIsl OOBSCHEHMS] (U3NYECKUX
SBJICHUH B TIPUPOJE U JUISL IPUHATHUS NPAKTHUECKUX PELICHUH B IOBCEIHEBHON )KU3HU;
OCBOCHHE CIIOCOOOB PEIICHUs PA3JIMYHBIX 3a/]au C SIBHO 3aJaHHOIN (pU3MUECKON MOJENbIO, 3a/1a4,
[OJPa3yMEBAIOIUX CAMOCTOSTEIbHOE CO3/laHMe (PU3MUECKOW MOJENM, aZeKBaTHOM YCIOBUSIM
3a]a4u;

[OHUMaHWe (U3MUECKUX OCHOB M NPUHIMIIOB JEHCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIIUSHUS HAa OKPYXKAIOILYIO CPENLY;

OBJIQJICHUE METOJJaMH CAMOCTOSITENIbHOIO IUIAHUPOBAHUS M TPOBENEHUS  (PU3MUECKHX
HKCIIEPUMEHTOB, aHajlu3a W UHTEepIpeTauud WHGOpMaluu, OIpPEIeIeHHs] JTOCTOBEPHOCTH
MIOJIyYEHHOT'O PE3YJIbTaTa;

CO3/laHH€ YCIOBUH JUIsl Pa3sBUTHS yMEHUH IPOEKTHO-UCCIEAO0BATEIbCKOW, TBOPUYECKOU
JESATEIBHOCTH.

Ha uzyuenue ¢usuku (0a30BbIii ypOBEHb) Ha ypOBHE CpeAHEro oOmiero oOpa3oBaHUS
otBoauTcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEIIO).

[Ipennaraemslii B mporpaMmme mo Gpu3MKe NepedeHb JJ1abopaTOPHBIX U MPAKTHUYECKUX PaboT
SIBIIIETCS. PEKOMEHJIOBAHHBIM, YYHTEIh JEJIaeT BBHIOOP TPOBEICHHS J1a00paTOPHBIX paboT u

OIIBITOB C y‘IéTOM WHIAWBUAYAJIbHBIX 0coOeHHOCTEH 06yqafoumxc;1.

COJAEP/)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3nka 1 MeTOAbI HAYYHOT 0 O3HAHUS



®uszuka — Hayka o mpupone. HayuHble MeTOabpl MO3HAHUS OKpY)Karomero Mmupa. Pomib
9KCIIEPUMEHTA U TEOPHUH B Mpoliecce MO3HAHUS MPUPOABI. DKCIIEPUMEHT B (DU3HKE.

MOHCHHpOBaHI/IC (1)I/I3I/ILI€CKI/IX SIBIICHUI H IMpoucCCoOB. HaquLIe runore3pl. OU3ndecKue
3aKOHBI U TCOPHU. FpaHI/ILIBI MNPUMCHUMOCTU (bH?;H‘-IGCKPIX 3aKOHOB. HpI/IHLII/IH COOTBCTCTBHA.

Poip m mecto ¢usuku B (POpMHPOBAaHUHM COBPEMEHHON HAaydyHOW KapTUHBI MHUpa, B
MPAKTUYECKOM JIESITETbHOCTH JIIOJICH.

Jlemoncmpayuu

Amnasiorosbsle 1 TU(GPOBBIE U3MEPUTENLHBIE IPUOOPHI, KOMITBIOTEPHBIE TATUUKH.

Pa3znea 2. MexaHuKa
Tema 1. Kunemamurka

MexaHndeckoe JABHXXCHUC. OTHOCHUTEILHOCTE MEXaHHYECKOIr 0 JBHXXCHUA. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpPOCTb (CpeAHsisi CKOPOCTh, MIHOBEHHAasi CKOPOCTb) U YCKOpPEHHE

MaTepUaIbHONW TOYKH, UX MPOEKIMHU HA OCH CHCTEMBI KoopanHaT. CloKeHUE NepeMEIeHUu U
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpPsSMOJIMHENHHOE nBIKeHHe. ['paduku 3aBHCUMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, IYTH U NIEPEMEILLIEHUS MaTEPUAIIBHON TOUKU OT BPEMEHH.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO MaIeHHs..
KpuBonuneriHoe nBuxkeHue. J[BuKE€HHE MaTepUaIbHOW TOYKHM 10 OKPYKHOCTH C
IIOCTOSIHHOW MO0 MOJYJI0 CKOpPOCTBIO. YTIJIOBass CKOPOCTh, JIMHEHHAas CKOpocThb. llepuon u

gacToTa oOparieHus. LIeHTpocTpeMHUTENbHOE YCKOPEHHE.

Texumueckne yCTpOﬁCTBa U TPAKTHYCCKOC TNPHUMCHCHUC. CIUAOMCTP, ABWIKCHUC
CHapsAA0B, HCIIHBIC U peMéHHLIC rnepeaadu.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCUETa, MILTIOCTPAIIAS KHHEMATHYECKUX XapaKTEPUCTHUK JTBUKCHUSI.
[IpeoOpa3zoBanue MBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEeHHOM IIPOCTPAHCTBE.

Habmronenne aBmxeHus Tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.
H3mepenne ycKopeHus CBOOOIHOTO MaACHHUS.

Hanpasnenue ckopocTu MpH IBUKEHUH 110 OKPY>KHOCTH.



Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuyenue HepaBHOMEPHOI'O IBU>KEHMS C LIEJIBIO ONPEAEICHUS MTHOBEHHOU CKOPOCTH.

HccenenoBanue  COOTHOLIEHMS — MEXAY — HOyTSAMH,  HNPOMACHHBIMM  TEIOM 32
IIOCJICIOBATENIbHBIE PAaBHBIC IPOMEXKYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM JBW)KCHHH C
HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yuyenue aBUKEHUS IIApPUKA B BA3KOU KUIKOCTH.

N3yueHue qBU>KEHUS Tena, OpOLIEHHOT0 TOPU30HTANIBHO.

Tema 2. /lunamuxa

[Tpunumn otHocuTenbHOCTU ['anuned. [lepBbiit 3akoH HeroToHA. MHEpIManbHbIe CHCTEMBI
oTCcuYéTa.

Macca Ttena. Cwuna. [lpuHuun cynepno3unuu cui. Bropoit 3akon HeroTona s
MaTepUaIbHOMN TOUKHU. TpeTuit 3akoH Hbr0TOHA [I711 MatepHalIbHbIX TOYEK.

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

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

Tpenue. Buabl TpeHus (mokos, ckoibkeHHs, kadeHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHHUS U cuiia TpeHus nokos. Koaddumument tperns. Cuiia conpoTHBICHHS
IpY ABM)KEHUM TeJla B )KUAKOCTH UJIH Trase.

HOCTyrIElTCJ'H:HOC " BpalllaTCJIbHOC ABUXKCHUC a0COJIFOTHO TBépI[OFO TCI1a.

MoOMEHT cubl OTHOCHUTEIBHO OCH BpaumieHus. Ilnedo cuibl. YcioBus paBHOBeCUs
TBEPAOTO TEIA.

TexHuueckue YCTpOﬁCTBa U MPAKTUYCCKOC IMPUMCHCHUC: IMOAIINITHUKH, JIBUKCHHC
HNCKYCCTBCHHBIX CITYTHHUKOB.

Jlemoncmpayuu

SIBneHne nHepuUn.

CpaBHeHuE Macc B3aMMOJIEHCTBYIOIINX TEII.
Bropoii 3akon Herorona.

N3mepenue cuil.

CrnoxxeHue cuiL

3aBUCHUMOCTh CHJIbI YIPYTOCTH OT Ae(pOopMaIiui.

HesecomocTs. Bec Tena npu ycKOpeHHOM NMOIBEME U MTAJCHUU.



CpaBHeHHE CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.
VYcnoBus paBHOBeCHUs TBEPAOro Tena. Buabsl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
W3ydeHue ABMKEHHUS OpyCKa 10 HAKIIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHMKAIOUIMX B IMPYKUHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.

Hccnenoanue ycinoBuil paBHOBECUS TBEPAOTO TEJNA, UMEIOIIETO OCh BPAILICHUS.
Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

I/IMHy.TIBC MaTepHaHBHOﬁ TOYKH (Tena), CUCTCMbI MAaTCPHUAJIbHBIX TOYCK. HMHy.]'IBC CHJIBI 1
N3MCHCHHEC UMITYJIbCA TCJIA. 3aKkoH COXpPAaHCHUS UMITYJIbCA. PeakTtuBHOE ABMKCHUE.

Pabora crinel. MOMIHOCTE CHIIEL.

Kunernueckast sHeprus MaTepuaqbHOW TOYKH. TeopemMa 00 WM3MEHEHHHM KHHETHYECKOU
DHEPIUH.

[TorennmanbHas sHeprus. [loTeHnmanpHas YHEPTUs ynpyro 1eGpOpMUPOBAHHON MPYKUHBI.
[TorennuanbHas sHEprus Tena BOJIU3U MOBEPXHOCTH 3eMJIH.

HOTGHI_II/IaHBHBIe N HCIIOTCHIMAJIBHBIC CHIIBI. CBs3b pa6OTH HCIIOTCHIIMAJIBbHBIX CHJI C
M3MEHCHHEM MEXaHHISCKOMN SHEPTHUU CUCTEMBI TCII. 3akoH COXpPaHCHUA MEXaHUYECKOI OHCPTHH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4yeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: BOLOMET, KONEP, NPYKUHHBIN
IIACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aK0H COXpaHEHUsI UMITYJIbCa.

PeakTtuBHOE ABMKEHUE.

[Tepexon mOTEHIIMATHHON YPHEPTHH B KHHETHUYECKYIO M O0paTHO.
Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3yuenne abCONMIOTHO HEYNPYroro yjaapa ¢ TOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX
MAasITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C HM3MEHEHHEM MEXaHHUYeCKOW JHEpPruu Teja Ha
IIpUMepe pacTsHKEHUs] PE3UHOBOTO JKI'yTa.



Paszgea 3. MoJsiekyJsipHasi pM3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE MTOJIOKEHHS MOJIEKYIIAPHO-KHHETHYECKOW TEOPUH M MX OIBITHOE 0OOCHOBAaHUE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHUS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJiend CTPOCHHUsSI Ta30B, >KUIAKOCTEH M TBEPIBIX TEel M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Monekyn. KonudecTBo BemiecTsa.
[TocTostnHast ABorajipo.

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

Mopenp uneanpHoro raza. OCHOBHOE YpPaBHEHHE MOJEKYISPHO-KMHETUYECKOH TEOPHUU
uealbHOTO Ta3a. AOCONIOTHas TemIeparypa Kak Mepa CpeAHeld KHHETUYEeCKOH »Hepruu
TEIJIOBOTO JIBM>KeHMs vactull rasza. Illkana Ttemneparyp KenbsBuHa. ['a30Bble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanerona. M3omporiecchl B UACaIbHOM Ta3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpencTaBieHue U30MPOIIECCOB: NU30TEPMA,
u30Xopa, n3odapa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOLINE JIMCKPETHOE CTpOEHHE BelmiecTBa, ¢ororpaduu MOJIEKYI
OPraHUYECKUX COCTUHECHUM.

OnbIThl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBHKCHHS.

Mopens oneita IlTepHa.

OnbIThI, JOKa3bIBAIOLINE CYILIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHS.
Monens, nirocTpupyronias Ipupoy AaBJICHUS ra3a Ha CTEHKH COCyZa.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UAEATLHOTO ra3a, H30MPOIECCHI.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Ormpenenenne Macchl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE H3MEpPEeHHM O0O0BEMa
KOMHAThI, IaBJICHUA U TEMIICPATypPhbl BO31yXa B Hew.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETpaMU COCTOSIHUS PA3pEeKEHHOIO ra3a.

Tema 2. Ocnosvt mepmoounHamuku

TepmonnHamuueckass cucrteMa. BHYTpEHHsA SHEpPrusi TEPMOJMHAMHYECKOW CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonndyectBo TemioTsl U pabora. BHyTpeHHss SHEprus 0lHOAaTOMHOTO

HjaeajJbHOro rasa. Buasl TCILIONCpCaaqun: TCIIOIIPOBOAHOCTh, KOHBCKIUA, U3JTYUCHUC. Y aenbHas
TEMIOEMKOCTh BEIIECTRA. KomndecTBO TEIIIOTHI IIpu TCIuIonepeaayc.



[Tonsitue 00 ammabGatHOM mporecce. IlepBwiii 3akoH TepmoauHamuku. I[lpuMeHneHue
MEPBOIo 3aKOHA TEPMOAMHAMUKHY K H3ompoleccaM. [ 'papuueckast uHTepIpeTanus paboThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoGpatuMocThs NpoLeccoB B IpUPOJE.
Tennoble MamuHbl. [IpyHIMIBL NelicTBUS TEMIOBBIX MalluH. [IpeoOpazoBanus sHEpruu B
TeroBbIX MamuHax. Koadduuuent nonesnoro aeiictust teruoBoi Mammuel. Lukin KapHo n

€ro KOB(l)(bI/II_II/ICHT IIOJIE3HOTO ,Z[CI;'ICTBPIH. OKOJIOTHYECKHE HpO6J’IeMH TCIINIOOHEPTCTUKU.

Texumueckne YCTpOﬁCTBa U IIPAKTUYCCKOC IPUMCHCHHEC. [OBUIATCJIIb BHYTPCHHETO
CropaHus, OBITOBOM XOJOOHUJIbHUK, KOHIUIITUOHEDP.

Jlemoncmpayuu

V3MeHeHre BHYTpPEHHEW SHEpPrUd Tela MPH COBEPUICHHH DPAOOTHI: BBUIET MPOOKU U3
OYTBUIKH TOJl JEHCTBHEM C)KaTOTO BO3JyXa, HarpeBanue 3(upa B JATYHHOH TpyOKe MyTEéM
TpeHUs (BUICOAEMOHCTPAITHSA).

H3meHeHne BHYTpEHHEH sHepruu (TeMIiepaTypbl) Tea npu Terionepeaaye.

OnbIT N0 aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoi TypOHHBI, IBUTATENsI BHYTPEHHETO CrOPAaHUs, PEaKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomol

W3mepenne yaenbHOU TEMII0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3oBanue u koHaeHcanus. Micnapenue u kuneHue. AGCOIIOTHAS M OTHOCUTEIbHAS
BJIQXKHOCTh BO3Ayxa. HachlmeHHbI map. YaenpHas TemioTa mapooOpa3oBaHus. 3aBHUCHUMOCTh
TEeMITepaTyphbl KUTICHHS OT JaBJICHUSI.

TBépnoe Teno. Kpucrammueckue u amop@Hbie Teaa. AHU3OTPOIHUs CBONCTB KPUCTAJLIOB.
Kunkue kpucramisl. CoBpeMeHHble MaTepuanbl. [lnaBneHue u Kpucramimzauus. Y IeiabHas
TeruioTa miasiaeHus. Cyonumanus.

YpaBHEHHE TEIUIOBOTO OalaHca.

TexHuuyeckue ycTpoicTBa M NPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U ICUXPOMETP,
KaJJOpUMETpP, TEXHOJOTHMU  I[OJIyY€HUS COBPEMEHHBIX MaTepuaioB, B TOM  YHCIE
HaHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kumnenue IIpU MOHUKCHHOM JaBJICHUH.

CrniocoObl U3MepeHus BIKHOCTH.



Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAITIMYECKOTO BEIIECTBA.
JleMOHCTpaLus KpUCTaJUIOB.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

I/I3MepeHHe OTHOCUTEIbHOMN BIaKHOCTH BO31yXa.

Pasnen 4. DaekTpoanHaMuka
Tema 1. Dnexmpocmamuka

OnekTpu3anusi Teln. ONEKTpUueckuil 3apsa. J[Ba Buga dJIEKTPUUECKUX  3apsIOB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

B3aumoneiictBue 3apsnoB. 3akoH Kyinona. TodeuHblif 37€KTpUYECKH  3apsia.
Onekrpuueckoe nose. HanpskéHHocTh anexTpuueckoro noss. IlpuHuun cynepno3uuuu

QJICKTPHUUYCCKUX roJielt. JInanm HaHpH)KéHHOCTI/I QJICKTPHUYCCKOI'O ITIO0JIA.

PaGora cun QJICKTPOCTATHYCCKOI'0  IIOJIA. ITorennman. Pa3HOCT, MOTEHIIMANOB.
HpOBOI{HI/IKI/I W JUIJICKTPHUKHU B DJICKTPOCTATUYCCKOM IIOJIC. I[I/IBJICKTPI/ILIGCKaH MPOHUITACMOCTb.

OnekTpoéMkocTb. KonaeHcaTop. DJIEKTPOEMKOCTh IIJIOCKOTO KOHJEHCATOpa. DHEprus
3apsHKEHHOTO KOHEHCATOpA.

TexHu4eckue yCTpONCTBA U IPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOI, 3IJIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3eMJIEHHE 3JIEKTPONPUOOPOB, KOHJEHCATOP, KOMUPOBAIBHBIN
anapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VY CTpoCTBO M IPUHIUIT AEHCTBUA 3JIEKTPOMETPA.

B3anmopnencTBre HadIeKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE MOJIE 3apSKEHHBIX Tell.

IIpOBOIHUKY B JIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaTHdecKasl 3allnTa.

JIMdNIeKTPUKY B DJIEKTPOCTaTUYECKOM ITOJIE.

3aBUCHUMOCThH SHCKTpOéMKOCTI/I IUIOCKOI'0  KOHJACHCATOpa OT IUIomaavd IIJIaCTUH,
pacCTodHud MCKAY HUMHU U ,Z[HBJ'ICKTpH‘lCCKOfI IMPOHUITACMOCTH.

SHCpF U 3apsSKCHHOTO KOHZICHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi



H3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.
Tema 2. llocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

DNEKTPUYECKHUI TOK. YCIIOBUSI CYIIECTBOBAHUS 3JIEKTPUUECKOTO TOKA. McTOUHMKHM TOKa.
Cuna Toka. [locTossHHBII TOK.

Hanpspkenue. 3akon Oma 15 ydyacTka LernH.

3H€KTpI/I‘IeCKOe COIIPOTUBJICHUC. Y aenbHOE COIIPOTUBJICHUC BCIICCTBA.
HOCJ’IG,I[OB&TGJ'IBHOC, napaajiCJbHOC, CMCIIAHHOC COCAMHCHUE IIPOBOJHHUKOB.

PaGoTa snekrpuueckoro Toka. 3akoH Jlxoyns—JIeHa. MOmHOCTb 3IEKTPUIECKOTO TOKa.

DNEKTPOABMKYIIAs CUjla U BHYTPEHHEE COMPOTUBICHUE UCTOYHHUKA TOKA. 3akoH OMa st
MOJIHOM (3aMKHYTOM) AyieKTpudeckoii nenu. Koporkoe 3aMbIkaHue.

DJIEKTPOHHAs MPOBOAUMOCTD TBEPBIX METAILIOB. 3aBUCUMOCTh COITPOTUBIICHUSI METAIIIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAass H TNPUMECHAs MPOBOJUMOCTh MOIYHPOBOTHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHUKOBEIE TPHOOPHI.

ONEeKTpUYEeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOJUTHYECKAS
JUccoLranus. JNEeKTPOIIN3.

DNEKTpUUYECKHUI TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSTENbHBIN pa3psaa. MonHus.
ITimazma.

TexHu4ecKre yCTpoCTBa U MPAKTUUECKOE MPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
WCTOYHHKH TOKa, »JJEKTPOHArpeBaTelIbHbIE MPUOOPHI, OSJIEKTPOOCBETUTEIBHBIE TPHOOPHI,
TEPMOMETP  CONPOTUBIEHUS, BaKyyMHBIH  JHOA, TEPMUCTOPHI H  (HOTOPE3UCTOPHI,
MOJIYITPOBOTHUKOBBIN JTMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

I/ISMepeHI/Ie CHUJIBI TOKA W HAIIPSIKCHU.

3aBUCHUMOCThH COIIPOTUBJICHUA MNWIMHAPHUYCCKUX IMPOBOAHUKOB OT [JIMHBI, IIJIOINAIU
MONEPECUYHOTO CCUCHUA U MaTCpUaa.

CwMmenranHoe COCIMHCHHUEC ITPOBOJHUKOB.

[IpssiMmoe u3MepeHue HIIEeKTPOABMKYIIEH chibl. KOpoTkoe 3aMblkaHHE TraJlbBaHUYECKOIO
JJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHMUS.

3aBHCHMOCTD COMMPOTUBJICHUA MECTAJIJIOB OT TCMIICPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJTUTOB.



HckpoBoii pa3psan U MpoOBOJUMOCTh BO3/1yXa.
OIIHOCTOpOHHSISI MpOBOAMMOCTDL JUO/A.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
W3ydeHne CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.

W3mepeHne  3IEKTpOABMKYIIEH CHUJIbl HMCTOYHMKA TOKAa H €0  BHYTPEHHErO
COIIPOTHUBJICHHUS.

Hab6monenue anexrpoinusa.
Me:xknpeaMeTHbie CBI3H

N3zyuenune kypca ¢uszuku 6a3oBoro ypoBHs B 10 kiacce OCYIIECTBISETCS € Y4ETOM
COJIEp)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MAaTeMaTUKH, OHOJIOTMH, XUMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nousimusi, CBSI3aHHBIE C W3YYCHHEM METOJOB HAYYHOTO TO3HAHUS:
sBIICHUE, Hay4YHBIA (akT, rumore3a, Qu3uMUeckas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
9KCIIEPUMEHT, MOJICJTUPOBAHUE, MOJICIIb, H3MEPEHHUE.

Mamemamuxa: pemieHUe CUCTEMbl  ypaBHEHUH, JuHeiHHas (QyHKuus, mapabona,
runep6ona, ux rpaduKu ¥ CBOWCTBA, TPUTOHOMETpUYECKUE (DYHKIIUU: CUHYC, KOCUHYC, TAHTEHC,
KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXIACCTBO, BEKTOPHl M WX MPOEKIMH HA OCH
KOOPJIMHAT, CJI0KEHHUE BEKTOPOB.

buonoeusn: MexaHndyeckoe JBM)KEHUE B XKUBOW mpupone, Juddysus, ocMoc, TenIo00MeH
JKUBBIX OPraHU3MOB (BHJIbI TEILJIONIEPEIAaYH, TEMJIOBOE PABHOBECHE), SJIEKTPUUECKUE SBIICHUS B
JKUBOU IIPUPOLE.

Xumus. AUCKPETHOC CTPOCHUC BCHIECCTBA, CTPOCHUEC ATOMOB W MOJICKYJI, MOJIb BCIICCTBA,
MOJIAApHasA Macca, TCIIJIOBBIC CBOMMCTBA TBépI[I)IX TECII, )KI/II[KOCTGI\/’I U Ta30B, JJICKTPUYCCKUC
CBOMCTBA MCTAJUIOB, JICKTPOJIUTUYCCKAA AUuCCoUanusd, raJiBaHuKa.

l'eoepaghus: BaxxHOCTh BO3TyXa, BETPbI, 6apoMeTp, TEPMOMETP.

Texnonoeus. npeoOpa3oBaHUE IBUKEHUN C UCIOJIB30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHHUKE, TOJIIMIIHUKY, HCIIOJIIb30BAHUE 3aKOHA COXPAaHEHUS HMIyJbCa B TEXHHMKE (pakera,
BOJOMET M Jpyrue), JBUTATEeIb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOMJIBHUK, KOHJUIIMOHEP, TEXHOJIOIMH MOJIyYE€HUSI COBPEMEHHBIX MAaTEPHAIIOB, B TOM YHUCIIE
HaHOMAaTEepHAJIOB, W  HAHOTEXHOJIOTWMH,  JJEKTpOCTaTHYeCKass  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpUHTEp, dJIEKTpOHArpeBaTeibHble NPHOOPHI,
AIIEKTPOOCBETUTENbHbBIE PUOOPHI, TalIbBAHUKA.

11 KJIACC



Pa3zgea 4. diekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmpoOMacHUMHAA UHOYKYUA

ITocrosiHHBIE MarHuThl. B3auMOJEHCTBHME MOCTOSAHHBIX MAarHUTOB. MAarHuTHOE MOJIE.
Bekrop MaruuTHOM MHAYKIMU. [[pUHIMIT Cyneprio3uiuu MarHUTHEIX Tosieil. JIMHUKM MarHuTHOM
uHayknuy. KapTtuna auHui MarHUTHOW MHYKIIUU TTOJISI IIOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 1ojie MpPoBOJHUKA ¢ TOKOM. KapTuHa JIMHMA WHIYKIUKW MarHUTHOTO TOJISA
JUIMHHOTO TPSIMOTO IPOBOJHUKA M 3aMKHYTOIO KOJBLEBOI'O IPOBOJAHMKA, KATYHIIKA C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpOBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HalpaBJICHHE.

Cuna Jlopenua, €€ MoIyinbp M HampaBleHHE. JIBH)KEHHE 3apsyKEHHOW 4YacTULbI B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

SIBneHne 9NEKTPOMAarHUTHOM MHAYKUMU. IIOTOK BEKTOpa MAarHUTHOM HWHAYKIIMH.
ONEeKTpOoABMKYLIAs CUJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKuuu ®apazes.

BpreBoe QJICKTPHUUYCCKOC II0JIC. QHCKTpOI[BI/I)Ky'H_IaH CuJla HMHAYKIUKU B IIPOBOJHHUKCE,
ABMIKYIIEMCH ITOCTYIATCIIBHO B OAHOPOJHOM MArHUTHOM ITOJIC.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBIeHNE CAMOMHIYKIIMHU. DJIEKTPOABIIKYILAS CHUJIAa CAMOMHAYKLIUH.
OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

Texumueckne yCTpOﬁCTBa U TNOPAKTHYCCKOC TIPHUMCHCHUC. TIOCTOSAHHBLIC MArHHWTEI,
SJICKTPOMAIrHUTHI, SJICKTPOABUTATECIIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTUL], UHAYKIIHUOHHAA I1CYb.

Llemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHWE JIEKTPOHHOTO MTyYKa MAarHUTHBIM TIOJIEM.
JIvHUY MHIYKIMY MAarHUTHOTO MOJIA.
BzaumopeicTeue AByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[ericrBue cuiibl JIopeHI1a Ha MOHBI JJIEKTPOJIUTA.

SIBNIeHME SIIEKTPOMArHUTHOW UHAYKIUH.



ITpaBuio Jlenua.

3aBHCHMOCTD BHGKTPOIIBH)KYHIGP'I CUJIBI MHAYKIIMKU OT CKOPOCTU U3MCHCHUA MArHUTHOTO
IIOTOKa.

SIBieHure caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3y4yeHre MarHuTHOT'O TOJISl KaTYIIKH C TOKOM.

HccnenoBanue JeiCTBUS IOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccenenoBanue siBI€HUS IEKTPOMATHUTHON MHIYKIUU.

Pa3nes 5. Kosiebanust u BOJTHBI
Tema 1. Mexanuueckue u I1eKmpomMazcHuUmHvle KOae0anus

KonebarenbHass cucrema. CBoOoaHble MexaHuyeckue KkojeOaHus. ['apmoHnyeckue
konebanus. Ilepmon, wactora, amrumtyga W ¢asa konebanuil. IIpyXKUHHBI MasSTHHK.
MaremaTnueckuii MasTHUK. YpaBHEHHE IapMOHUYECKHUX KosebaHui. IIpeBpaiieHue sHepruu
IIPU TApMOHUYECKHUX KOJIEOaHUSX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE D3JIEKTPOMAarHUTHBIE KOJEOAHUS B HJICATHHOM
KOJeOaTeIbHOM KOHTYpe. AHaJorus MEXIy MEXaHWYEeCKUMH U JJIEKTPOMArHUTHBIMU
konebanusimMu. @opmyna TomcoHa. 3akoH COXpaHEHHS SHEPTUU B UACATBHOM KOJIeOaTEIbHOM
KOHTYpE.

[IpencraBinenue o 3aryxarolux KojeOaHUsX. BbIHyX1eHHbIE MexaHHUYeCKHe KoyieOaHUs.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIEeOaHMUs.

[lepemennsbii Tok. CHHYyCOUIaNbHBINA NEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUTUTYIHOE U JEHCTBYIOIEE 3HAUEHNUE CUJTBI TOKA U HAMIPSDKEHUS.

Tpanchopmarop. [IpousBoncTBo, mepepaaya U MOTPEOSEHUE AIIEKTPUUECKONW SHEPTUH.
OKOJIOTMYECKUE PHUCKM TPU IPOU3BOACTBE 3JIEKTPO3HEpruu. KynbTypa HCHOIB30BaHUS

SJICKTPOSHECPTHHU B MMOBCEOHEBHOM KH3HU.

TexHudeckue YCTpOﬁCTBa U TPAKTUUCCKOC MPHUMCHCHUC! BHCKTpI/I‘-ICCKI/Iﬁ 3BOHOK,
TeHepaTop NEPEMECHHOTO TOKA, JIMHHUU 3JICKTPOIICpEaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojaeOaTeNbHON cUCTeMbI (TIPYKHHHBIN MU MaTeMaTHYeCKHA
MasITHHK).

HabGnronenue 3aryxaromnmx Kojie0aHui.



HccnenoBanue CBOMCTB BEIHYK/ICHHBIX KOJICOAHUH.
Hab6monenue pezonanca.
CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumorpaMMbsl — (3aBUCMMOCTH  CHJIBI  TOKAa M HANpsOKEHUST OT BPEMEHM) UL
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc mpu mocienoBaTENbHOM COEIMHEHUHM PE3UCTOpA, KAaTYUIKW WHIYKTHMBHOCTH U
KOHJIeHCaTopa.

Mopeinp TMHUY 3IIEKTPOIIEPEAAUN.
Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

HccnenoBanue 3aBUCMMOCTH IIEpHOJia MaJIbIX KOJeOaHUi Irpy3a Ha HUTH OT JUIMHBI HUTH U
MaccChl Ipysa.

HccrnenoBanne TMepeMEHHOT0 TOKa B IEMM M3 TOCIEAOBATEIBHO COCTUHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

Mexanudeckue BOJIHBI, ycioBHs pacnpoctpaHeHus. [lepuoa. Ckopocth pacnpocTpaHeHUs
W juMHA BOJHBL [lomepedHble W MponoJibHBIC BOJHBL MHTepdepeHmus u mudpakius
MEXaHUYECKUX BOJIH.

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

DJIEKTPOMAarHUTHbIE BOJIHBI. Y CIIOBUS H3JIYYEHHUS AJIEKTPOMATrHUTHBIX BOJH. B3ammHas
opueHTanus BekTopoB E, B, V B anekrpomarauTHOi BonHe. CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)XK€HUE, MpeJIoOMJICHUe, ToJsapu3amus, audpaxuus, uHrepdepeniusa. CKOpPOCTh

SJICKTPOMArdHUTHBIX BOJIH.

[IIkana 3MEKTPOMAarHUTHBIX BOJH. IIpUMEHEHHE 3JIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHIIMIIBEI paIOCBA3U U TeNEBUICHUS. Paqnonokamusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuueckrue yCTpPOMCTBA MU IPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
YJIBTPa3BYKOBAsi JUArHOCTMKA B TEXHUKE W MEIUIIMHE, pajap, PaAHUONPHEMHHUK, TEIEBH30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

O6pa3OBaHI/IC U paclpoCTPAHCHUC TTOTNICPCUYHBIX U IMPOAOJIBHBIX BOJIH.

KoneG:mromeecs Teno Kak HCTOUYHUK 3BYKa.



HaGmoneHne oTpaskeHns ¥ IPETOMIICHNS MEXaHNYECKUX BOJIH.
Habmonenue narepdepeHunn 1 1uppakiind MEXaHUYECKUX BOJIH.
3BYKOBOM pE30HAHC.

HaGntonenue cBsI3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMUTYAOM W YacTOTOM
KOJIeOaHUIA.

WccnenoBanne  CBOMCTB — SJEKTPOMArHUTHBIX — BOJIH:  OTPaKE€HUE, MPETOMIICHHE,
noJisipu3anus, 1udpakuus, HHTepGepeHIns.

Tema 3. Onmuka

I'eomeTpuyeckas onrtuka. [IpsMonuHeiiHOe pacipoCTpaHEHHE CBETa B OJJHOPOJHOM cpelie.
JIyu cBera. ToueuHBI UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHHUs cBeTa. [locTpoeHue H300paKeHUH B IUIOCKOM
3epKae.

[Ipenomnenue cBera. 3akOHBI TPEIOMJICHUS CcBeTa. AOCONIOTHBIM  MOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbli yron MNOJHOTO BHYTPEHHETO
OTPaXKEHUS.

Hucniepcus ceera. CnoxkHBIH cocTa 6eoro csera. LBer.

Cobupatonue U pacceuBaronue nUH3bL. ToHkas mnuH3a. DOKYyCHOE pacCcTOsHUE H
ONTHYECKasi cuia TOHKOW JuH3bIL. [locTpoeHne n3o0pakeHu B COOMPAIONIUX U PACCEHBAOIINX
nuH3ax. PopMysa TOHKOW JIMH3BI. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH T€OMETPUUECKOMN ONITHUKH.

BonnoBas onrtuka. HMurtepdepenuus cBeta. KorepeHTHblE HWCTOYHUKU. Y CIIOBHS
HaOII0/IEHUs MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX

KOTCpCHTHBLIX HCTOYHUKOB.

Hudpaxkmus csera. JludpakuvonHas pemérka. YciaoBue HaOMIOAEHUS TJIABHBIX
MaKCHUMYMOB IpH MaIeHUU MOHOXPOMAaTHYECKOT0 CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

ITonspusanus csera.

TexHUYecKne yCTpPOWCTBA M TPAKTHUECKOE NPUMEHEHHE: OYKH, JIyma, QoToamnmnapar,
MPOEKIIMOHHBIA  ammapar, MHUKPOCKOI, TENeCKOM, BOJIOKOHHAS ONTHKA, JAu(pakiroHHas
pemETKA, TOISTPOUSI.

Jlemoncmpayuu

[IpssimonuHeitHOE pacrpoCTpaHeHHe, OTPAXKEHHWE M MperoMieHue cpera. OnrTuyueckue
pUOOPBHI.

ITonHoe BHyTpeHHEE OTpaxkeHue. MoJieab CBETOBOAA.



HccnenoBanue CBOMCTB N300payKCHHM B JIMH3AX.
Mopenu MUKpPOCKOIIa, TEJIECKOIIA.

HaGmronenne unatepdepeHium cera.

HaGmonenue nudpakiuu cBera.

Habmronenue nucnepcuu cBera.

[Toryuenue criekTpa ¢ MOMOIIBIO PU3MBI.
[Toryuenue crniekTpa ¢ MOMOIIBIO TU(DPAKIIUOHHON PEIIETKH.
HabGmronenue nosnsipuzauu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul
N3mepenune mokazaresns mpeioMIICHUs CTEKJIA.
HccnenoBanue CBONCTB N300pakeHU B JTHMH3AX.

HabGnronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI CIeIUAJIBLHOM TEOPHH OTHOCHTEIBHOCTH

['paHuIBl IPUMEHUMOCTH KJIACCMYECKON MexaHMKHU. IlocTynaTel cnenuanbHOM TeopuH
OTHOCUTEJIBHOCTH: HMHBAPUAHTHOCTH MOZYJSI CKOPOCTM CBETa B BaKyyMe, IPHUHLHII
OTHOCHUTEJIbHOCTH DUHIITEHHA.

OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JIEHHE BPEMEHH U COKPAILIEHUE JITHHBI.

OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13b Macchl € SHEPTUEN U UMITYJILCOM PENISATUBUCTCKOM YaCTHUIIbl. DHEPTUs MOKOSL.

Pa3zpnen 7. KBanToBas puszuka
Tema 1. Dnemenmuol Keanmoeoii onmuKu

®otonsl. Gopmyna [lnanka cBsi3u SHEprum (HOTOHA C €O YACTOTOW. DHEPrUsl U UMIYIIbC
¢doroHa.

OtkpeiTne u  uccnenoBanue (orordpdexra. Omnbitel  A. I'. CromeroBa. 3akoHBI
dotorpdekra. YpaBuenue DitHmreitHa 115 hotodddekra. «KpacHas rpanumay hotodddekra.



JaBnerue cBera. OnwiTel [1. H. JIeOGenena.

XUMHYECKOE NE€HICTBUE CBETA.

TexHuueckne YCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHUe: (POoTonneMeHT, (OTONATUHK,
COJIHEeYHast 6aTapest, CBeTOAHO/.

Jlemoncmpayuu

DoTo3deKT Ha YCTAaHOBKE ¢ IMHKOBOM TUIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHEro ¢porodddekra.
Cseroauo.

Conneuynas 6arapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pezepdopaa mo paccesnuto o -uactuill. [lnanerapuas
mozenb atoMa. [Tocrynarer bopa. U3nydenue u nornomieHue (GOTOHOB MpU MEpPEXojie aToMa ¢

OJIHOTO YypOBHSA »HEpruu Ha Jpyroil. Buapl crnextpoB. CHekTp YpOBHEH SHEpPruu aroma
BOZIOpPO/A.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaau3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3JTyUEHHE.

TexHuueckue yCTpPOMCTBA M MPAKTUUYECKOE TNPUMEHEHHUE: CIEKTPAJIbHBIA aHaau3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTE.

Llemoncmpayuu

Mogens onbsita Pesephopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmonenne nuHelyaThIX ClIEKTPOB U3ITYUEHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HabmioneHue nuHeiuaToro crekrpa.

Tema 3. Amommnoe a0po

DKCTIEpUMEHTHI, JIOKa3BLIBAIOIIHE CIIOKHOCTD CTPOCHHS anpa. OTtkpsITHE
paaguoaktuBHOCTH. OmbITH Pe3epdopaa mo onpeneneHno cocraBa paauoakKTUBHOTO H3TyUEHUS.
CgoiicTBa anbda-, 0era-, raMMa-u3TydeHus. BiusHre pagnoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.



OTtkpeITHE TPOTOHA U HelTpoHa. HykmonHas monens snpa I eiizenoepra—Banenko. 3apsi
saapa. MaccoBoe unciio sapa. M30Tomsl.

Anbda-pacnian. DIEKTpOHHBIH M TO3UTPOHHBIA Oera-pacnaj. ['amma-usnydenune. 3aK0oH
paZoaKTUBHOIO pacnaja.

DOHeprus cBSI3M HYKJIOHOB B sizipe. Snepubie cuiibl. Jledekt macchl sapa.
Snepusle peakuuu. [lenenue u CUHTES SI€Ep.

Snepubiii  peaktop. TepmosiaepHbiii cuHTe3. [IpoOieMbl MW TEPCIEKTUBBI  SIIEPHOM
SHEPreTUKHU. DKOJOTUYECKUE ACTIEKTHI SJI€PHON SHEPTETUKHU.

DnemeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.
MeTto/1bl HaONIOAEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.
dyHnaMeHTaIbHbIE B3auMoecTBusA. EquHCTBO (hru3nyeckoit KapTUHBI MUpa.

TexHuyeckne yCTpoHCTBa M NPaKTUYECKOE NMPUMEHEHHE: H03UMeTp, Kamepa BuibcoHa,
AJIEPHBIN peakTop, aTOMHasi boMOa.

Jlemoncmpayuu
CuY€TunK HOHMU3UPYIOLIUX YACTHUII.
Yuenuueckuii sxcnepumenm, n1abopamoptvie pabomuol

HccnenoBanue TpekoB 4acTHIL (10 TOTOBBIM (oTorpadusm).

Pa3nes 8. JiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH

Otanbl  pa3BUTHUS  acTpoHOMHUM. [IpukinagHoe W MHUPOBO33pEHYECKOE 3HAYEHHUE
ACTPOHOMHUH.

Bupg 3Bé3mH0r0 HeOa. CO3B€3Z{I/I}I, SIPKUC 3Bé3£lLI, IJIaHCTHBI, UX BUAUMOC JIBUKCHUC.

ConHeuHas cucTeMa.

Counnine. ConHeuHass akTUBHOCTh. Mcrounmk sHeprum CosHIa W 3BE3A. 3BE3NBI, HX
OCHOBHBIE XapaKTEPUCTUKHU. Jluarpamma «CHEKTpaJbHBIA KJIacC — CBETUMOCTBY». 3BE3/bI
TJIaBHOW TOCJIECIOBATEIBHOCTH. 3aBHCUMOCTh «Macca — CBETHMOCTBY» I 3BE3M TIIABHOM
MOCJIeI0BaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoBpeMEHHBIE MPEACTABICHUS O
MPOUCXO0XKACHUU U ABOMOIMU CoJIHIIA U 3BE3/1. DTarbl )KU3HU 3BE3].

Mnineunsiit [Iyte — Hama ["anmaktuka. [Tonoxenue n nuxenne Connua B ["anmaktuke. Turbl
rajakTuk. PagmoranakTuku u kBazapbl. YEpHbBIE IBIPHI B SIAPAX FaTaKkTHK.



Bcenennas. Pacmmpenue Bcenennoi. 3akon Xa606ma. PazGeranme ramaktuk. Teopus
Bosbiioro B3peiBa. PennKkTOBOE H3TyUYEHHE.

Macmrabnas ctpyktypa BeenenHoii. MeraramakTuka.
Hepeménnsie npo6iieMbl aCTPOHOMUH.
Yuenuueckue nabnrooenus

Habumtonennss HEBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAaHUEM KOMIIBIOTEPHBIX IPUIIOKEHUN
JUIsL OIIpEJICNICHUs MOJI0KEHHsI HEOeCHBIX 0O0BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noniymapus 1 sipkue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, muiianer, Maeunoro IlyTu.
Oo6o0maronee noBTOPEeHUE

Ponp (u3MKM M acTpOHOMHH B SKOHOMHYECKOM, TEXHOJOIMYECKOH, COLMaIbHON H
THYECKOH cdepax MesATETbHOCTH YeNOBEeKa, poiib M MecTo (U3WKH M aCTPOHOMHH B
COBPEMEHHOM HayyHOW KapTHHE MUpPA, pPOJIb (QU3MUECKOW Teopur B (HOPMHPOBAHUU
npeCTaBiIeHu 0 (prU3MUecKol KapTHHE MHPa, MECTO (PU3NIECKOI KapTHHBI MUpa B 00IIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NIPEACTABIECHUN O IPUPOJIE.

MexnpeaMeTHbie CBSI3H

Uzyuenue xypca ¢usuku 0Oa3zoBoro ypoBHsS B 11 kjacce ocymiecTBIsieTCS € y4€ToM
COJIEp)KATENbHBIX MEXIPEIMETHBIX CBA3€H C KypcaMH MaTeMaTUKH, OWOJIOTUH, XHMHH,
reorpadu U TEXHOJIOTHH.

Meoicnpeomemnule nousimusi, CBS3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO I1O3HAHUS:
sBIIEHUE, Hay4YHBIH (hakT, rumore3a, (Qu3uUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
HKCIEPUMEHT, MOJIETIMPOBAHKE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pemieHUe CUCTEMbl YpaBHEHUW, TPUTOHOMETpUYECKHE (PYHKIMU: CHUHYC,
KOCHUHYC, TAHI€HC, KOTaHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOKIECTBO, BEKTOPBl M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
NPU3HAKKU 000U TPEYTOJIbHUKOB, ONpeAeIeHNe oAU IIOCKUX GUryp u o0bEMa Tel.

buonocus: snekTpuyeckue SBICHUS B JKUBOW MpHUpPOAE, KolebaTelabHbIe IBUKCHHS B
J)KUBOM TIPUPOJE, ONTHUYECKUE SIBJICHHS B JKUBOU INPUPOAE, NCHUCTBUE paJHUALMU HA >KUBBIE
OpTraHU3MBI.

Xumus: CTpDOEHHE aTOMOB W MOJIEKYJ, KpUCTAJUIMYECKas CTPYKTypa TBEPABIX Ted,
MEXaHHU3MbI 00pa30BaHUS KPUCTAJUIMUECKOHN PEIIETKY, CIIEKTPAIbHBIN aHATH3.

T'eoepaghus: marHuTHBIE TONMIOCa 3€MJIH, 3aJIe)KM MArHUTHBIX pyJd, (OoTochEMKa 3€MHOMN
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSCEHUH.

Texunonocus: NTUHUM ~ DIIEKTpoIepenay, TIE€HepaTop  IEpPeMEHHOr0  TOKa,  DJEKTPOABHUIraTelb,
WHIYKIMOHHAS TeYb, pajap, PamTuonpuEMHUK, TENEBH30p, aHTeHHA, TenedoH, CBU-neub, mpoeKIMOHHBIHN
anmnapat, BOJIOKOHHAs OIITHKA, COJIHEUHas Oarapesl.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mpeamera «Pu3nMka» Ha ypOBHE CpeTHEro oOmero oOpa3oBaHHA
(0a30BbIf  ypOBEHB) JIOJDKHO  OOECHEYHTh  JOCTHKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIngHocTHBIE PE3YIbTATBI OCBOCHUA yqeGHoro npeamMeTa «Duzuxay AOJIKHBI OTpaXXaTb
TOTOBHOCTh M CIIOCOOHOCTH O0YYarOLIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOM BHYTPEHHEH
H03I/IIII/ICI>'I JINYHOCTHU, cUCTEMOU OCHHOCTHBIX OPHGHTaHHﬁ, MO3UTUBHBIX BHYTPCHHUX
yOeXKIEHUH, COOTBETCTBYIOIINX  TPAAMIMOHHBIM  IEHHOCTSAM  POCCHICKOrO  OOIIEeCTBa,
PACIIUPCHUC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTHU B IMPOLCCCC pcain3alliid OCHOBHBIX
HAIPaBJICHUI BOCIIMTATEILHOM AEATEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpaskIaHCKOro BOCHUTAHMS:

C(OPMHUPOBAHHOCTh  TPAKIAHCKON MO3UIMH  OOyYaroIerocss Kak AaKTHBHOTO |
OTBETCTBEHHOTO YWJICHA POCCHICKOT0 O0IIECTBA;

MPUHATHE TPAJAUIMOHHBIX OOIIEYETIOBEYECKUX TYMAHUCTHUECKHUX M JIEMOKPATUYECKUX
IIEHHOCTEI;

TOTOBHOCTb BE€CTH COBMCECTHYIO ACATCIIBHOCTHL B HMHTEPECCAX TPaAKIAAHCKOI'O 06HI€CTBa,
Y4aCTBOBATh B CAMOYIIPABJICHUU B O6pa30BaTeJ'ILHOI\/’I OpraHusaluvu,

YMEHUE B3aMMOJEHUCTBOBATh C COLMAJIBHBIMA HHCTUTYTAMH B COOTBETCTBHUH C WX
(GYHKIUSAMU 1 Ha3HAUEHUEM;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOU JIEATEIbHOCTH;
2) NIAaTPHOTHYECKOT0 BOCITUTAHUS
c(OPMHPOBAHHOCTh POCCUHUCKOM IpaX/1aHCKONW UACHTUYHOCTH, IATPUOTHU3MA;

ONCHHOCTHOC OTHOHICHUC K TOCYyAAapCTBCHHBIM CHMBOJIAM, IOOCTHIKCHUSAM pOCCI/II>'ICKI/IX
y‘{éHLIX B 00J1acTH (I)I/I3I/IKI/I U TCXHHUKHU,

3) AyX0BHO-HPABCTBEHHOI0 BOCIIMTAHMS:

C(I)OpMI/IpOBaHHOCTB HPaBCTBCHHOI'O CO3HAHUA, STUYCCKOT'O MMOBCACHU,



CIIOCOOHOCTH OLIEHMBATh CUTYAllMIO U MPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUEHTUPYSCh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCJIE B I€ATEIHHOCTH YUEHOTO;

OCO3HAHHWE JMYHOTO BKJIA(a B IIOCTPOEHHE YCTOWIHUBOTO OYIyIIEro;
4)3¢TeTHYeCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYAsk CTETUKY HAYYHOTO TBOPUYECTBA, MPUCYIIIETO
(bu3HIECKOI HayKe;

5) Tpy10BOro BOCIIMTAHUS:
UHTEpEC K pasIu4HbIM cdepaM NpoPecCUOHANIBHON JESITeNbHOCTH, B TOM UHCIE
CBS3aHHBIM C (U3MKOW W TEXHHWKOW, YMECHHE COBEpIIATh OCO3HAHHBIM BBIOOp OymymIei

HpO(i)GCCI/II/I H PCAJIM30BLIBATH COOCTBEHHBIE )KU3HEHHEIE IIJIaHBI,

TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHHUIO U CaMOOOPa30BaHUIO B 00JACTH (PU3HMKH HA
HMPOTSKCHUH BCEH KU3HHU;

6) 3K0JIOrM4eCKOro BOCIIUTAHUS S

C(OPMUPOBAHHOCTh SKOJOTMYECKOH KYJIBTYphl, OCO3HaHHE TJIO0ATBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IJIAHUPOBAHUE M OCYILIECTBJIEHUE IEHCTBUM B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS
LeJIeN YCTOMYMBOTO PA3BUTHSI YEJIOBEYECTBA;

pacmimpCeHrue OIblTa JACATCIbHOCTH 3KOJIOTHYEeCKOM HAIpaBJICHHOCTU Ha OCHOBC
HMEIOIIUXCS 3HaHUM O (1)I/IBI/IK€;

7) HEHHOCTH HAYYHOT'O TIO3HAHMSI:

c(OPMHUPOBAHHOCTh  MHUPOBO33PEHMS, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3NYECKON HAYKH;

OCO3HAaHUEC IICHHOCTU HaquOﬁ ACATCIIbBHOCTH, TOTOBHOCTL B ITPOLICCCC U3YUYCHUA (I)I/I3I/IKI/I
OCYIICCTBJIATH MPOCKTHYIO U UCCIICAOBATCIIbCKYIO ACATCIIBHOCTD MHAUBUIYAJILHO U B I'PYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3zoBble jornyeckue qeiicTBud:

CaMOCTOSITENIbHO (OPMYJIUPOBAaTh M AaKTyalM3UpOBaTh MpobiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;



OIPEIEATD LEIU ACATEIILHOCTH, 3a1aBaTh IApaMETPhl U KPUTEPUH UX JOCTHIKEHUS;
BBISBIISITH 3aKOHOMEPHOCTH U IPOTHBOPEUHSI B PACCMAaTPUBAEMBIX (DU3UYECKHX SIBICHUSX;

pa3pabaThiBaTh IJIAH PEIICHUS MPOOIEMBI C YIETOM aHAIM3a UMEIOIIUXCSI MAaTEPUATBHBIX
1 HEMaTepHaJIbHBIX PECYPCOB;

BHOCHUTBb KOPPEKTHUBBI B JACATCIbHOCTH, OLCHHBATH COOTBCTCTBHUE PE3YJIbTAaTOB LECIIAM,
OLICHUBATh PUCKH HOCJ'IGI[CTBI/Iﬁ JACATCIIBHOCTH,

KOOPJAMHHUPOBATh M BBINOJHATH pabOTy B YCJIOBHUSX pPEalbHOTO, BHUPTYaJbHOTO M
KOMOWMHHUPOBAHHOTO B3aUMOJICUCTBUS;

Pa3BHUBATh KPCATHUBHOC MBIINIJIICHUEC IPHU PCIICHHUH JKU3HCHHBIX HpOGJIeM.
ba3oBbie HCCIEA0BaATECJIbCKHUE IleﬁCTBHﬂ:

BJIAJICTh HAyYHOW TEPMHHOJIOTHEH, KIIOYEBBIMH IMOHATUSAMU M METOJaMH (HU3HYECKON
HayKH;

BJIQJICTh HaBBIKAMHU Y4eOHO-HCCIICIOBATEILCKON M MPOSKTHOM JEATEIHhHOCTH B OOJACTH
(bu3uKH, CIOCOOHOCTBHIO U TOTOBHOCTHIO K CAMOCTOSITEIILHOMY TIOMCKY METOJ/IOB PEIICHHS 3a/1a4
(U3HYECKOTO COACPKAHMS, IPUMEHEHHIO Pa3IMYHBIX METOJ/IOB TTO3HAHHSI,

BJIQJICTh BUJIAMH JICATCIHHOCTH IO IOJYYCHHIO HOBOTO 3HAHUS, €r0 HHTEPIPETAIUH,
npeoOpa3oBaHNI0O M TPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX CHUTYallMsSX, B TOM YHCIE IPH
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH TPUYUHHO-CIIEICTBEHHBIE CBS3M U aKTyallM3UpOBaTh 3aJady, BBIIBUTATH
TUNoTe3y €€ pelIeHHs, HaXOIUTh apTyMEHTHhI JUIS JIOKa3aTelhCTBA CBOMX YTBEPIKICHUH,

3a1aBaThb MapaMETpPbl U KPUTCPUUN PCIHICHUA;

AHAJIU3UPOBATD MOJIYUYCHHBIC B XOAC PCHICHUSA 3a/]a4d PE3YJIbTAThl, KDUTHUYCCKU OLICHUBATH
X JOCTOBCPHOCTD, IPOrHO3UPOBATE USMCHCHUC B HOBBIX YCIIOBUAX,

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHON JAESITEIbHOCTH, B TOM
YUCJIe MPU U3yYeHUN HU3UKH,

JIaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh MIPUOOPETEHHBIH OIBIT;

YMETb NEPEHOCUTh 3HaHUSA MO (PU3MKE B IPAKTHUECKYIO 001aCTh KUZHEAEATEbHOCTH;
YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIJIBUTaTh HOBBIE UJIEU, IIPEAJIAraTh OPUTMHAIBHBIE ITOAXObI U PEILICHMUS;

CTaBUTb POOJIEMBI U 33]]a4H, JOMYCKAIOIIUE aJIbTEPHATUBHBIEC PELICHHUS.

Pabora ¢ nnpopmanmeii:



BJIAJICTh HaBBIKAMU IOJIydyeHHs] MHPOpMALUU (PU3MUECKOrO COJEpPKAHUSA U3 HCTOYHHUKOB
pa3sHbIX THIIOB, CaMOCTOSITENBHO OCYIIECTBJIATh IOMCK, aHAJIW3, CUCTEMATHU3aLMIO U
MHTEpIpeTanrio HHPOPMALIUU Pa3THYHBIX BUOB U (OPM IMPE/ICTABICHHUS,

OLIEHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;

UCITIOJIb30BaTh CPEACTBAa HMH(POPMALMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B
pELICHUH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX M OPIaHU3ALMOHHBIX 3aJad C COOJIIOJICHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeH s, MPaBOBBIX U
3THUYECKUX HOPM, HOPM HH(OPMAIIMIOHHON 0€30I1acHOCTH;

CO3/1aBaThb TEKCThl (DU3MYECKOrO COJEpXkKaHUA B PA3IUMYHBIX (dopmarax c yd€ToM

Ha3HayeHus: UWHGOpPMalMM M UEJNEeBOM ayAUTOPHM, BBIOUpas ONTUMaJIbHYIO GopMy
MIPEACTABJICHUS U BU3YaTU3AIIUH.

KoMMyHMKaTHUBHBIE YHUBEPCAJbHbIE YUeOHbIe 1eHCTBUSA:
OCYIIECTBIISATH OOIICHHUE HA ypOoKaX (PU3UKU ¥ BO BHEYPOUHOH JEATEILHOCTH;
pacro3HaBaTh NPCANOCBIIKHU KOH(i)JII/IKTHI)IX CI/ITyaIII/H\/JI U CMATYaTh KOH(i)JII/IKTI)I;

pa3BEPHYTO M JIOTHYHO H3jIaraTh CBOIO TOYKY 3PEHHUS C HCIOJH30BAHHUEM SI3BIKOBBIX
CPEJCTB;

MOHMMATh U UCMOJIb30BaTh MPEUMYILIECTBA KOMAHIHON ¥ UHIUBUIYalbHON pabOTHI;

BbIOMpaTh TEMATHKy M METOJIbl COBMECTHBIX JECUCTBUN C y4ETOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KIOr'0 YJI€HA KOJUIEKTUBA;

MNpUHHUMATL LCJIHU COBMECTHOM ACATCIIbBHOCTH, OPraHU30BbBIBATH W KOOPAHWHUPOBATH
JEHUCTBHUSA IO €€ MOCTHXKEHHIO: COCTaBJIATH ILIaH ﬂeﬁCTBHﬁ, pacnpencisit pojin € y‘IéTOM

MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3yJbTaThl COBMECTHON pabOTHI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJla M KaKJIOr0 y4aCTHHKA KOMaHJbl B OOIIMN pe3yibTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeyiaraTb HOBBIE IIPOEKTHI, OLEHUBATh UJEU C IMO3ULUMUHA HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIICCTBIATE IMO3UTUBHOC CTPATECTrHYCCKOC TIOBCACHUC B PA3JIMUYHBIX CHUTYyallUuAaXx,
IMMPOSABJIATE TBOPUYECTBO U B006pa}K€HI/Ie, OLITH HMHUIIMATHBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranu3anus:



CaMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATEIbHYIO JAEATEIBHOCTh B 00JacTU (PU3UKU U
ACTPOHOMUH, BBISIBISITH TPOOJIEMBI, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJIATh IUTAH PENICHUS PAcuETHBIX M KA4YeCTBEHHBIX 3ajlay, IUIaH
BBITIOJTHEHUSI MPAKTUYECKOW paboThl €  Y4ETOM UMEIONIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U MPENOYTEHUM;

JIlaBaTh OIEHKY HOBBIM CUTYaIIHSIM;

pacuupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOp, apryMEHTHUPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peLIeHuE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh  (POPMHUPOBAHUIO U MPOSIBICHUIO DJPYIULIUU B obnactu  (HU3MKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIH HHTEJJIEKT:

AaBaTb OILICHKY HOBBIM CHTYyallMAM, BHOCHTb KOPPCKTHBBI B ACATCIBHOCTb, OLCHUBATH
COOTBCTCTBUC PC3YJIbLTATOB LECIISAM;

BJIaJACTh HaBbIKaMH MM03HABaTEIILHOMI pe(l)JICKCI/II/I KaK OCO3HaHHs COBCPIIACMBIX I[CflCTBI/IfI
N MBICJIMTCIIBHBIX MPOLECCOB, UX PC3YJILTATOB U OCHOBaHHﬁ;

MCIIOJIb30BaTh MPUEMBI pedIeKCHH JIJIsl OLIEHKH CUTYalluH, BbIOOpa BEPHOTO PELICHMUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS [0 UX CHUKEHUIO;

INPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB IEATEIbHOCTH;

OpUHUMATh ce0sl, TOHMMasl CBOU HEIOCTATKU U IOCTOUHCTBA,

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIN3€ PE3YJIBTATOB EATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OMIMOKH.

B npouiecce nocTrxkeHMs TMYHOCTHBIX PE3YJIbTaTOB OCBOEHUS MIPOrPaMMBbI IO (PU3UKE IS
YPOBHSI CpeAHero obuiero oOpa3oBaHusi y 0OydYaIOIIMXCSl COBEPILIEHCTBYETCS 3MOIIMOHAIBHBIN

WHTEJUICKT, MPE/IoIaralomuii copMUpOBaHHOCTE:

CaMOCO3HaHH1A, BKIIOYAarOOICro CITOCOOHOCTh IOHHUMATh CBOE OMOIMOHAJIbHOEC COCTOSHHUC,
BUJACTH HAIIPABJICHUA PA3BUTHUA COOCTBEHHOM 3MOIIMOHAIFHOMN C(I)epLI, OBITH YBCPCHHLIM B 0666;

CaMOpPEeTyJIMpOBaHuI, BKJTFOYArOII€cro CaAMOKOHTPOJIb, YMCHUC IIPpUHHUMATDH
OTBETCTBEHHOCTh 3a CBOE ITOBCACHHC, CIIOCOOHOCTH aalTUupoBaTbCd K SMONUMOHAJIBHBIM
HN3MCHCHUAM U IIPOABJIATH I‘I/I6KOCTB, OBITE OTKPLITHIM HOBOMY;

BHYTpEHHEIl MOTHBAIMM, BKJIIOYAIOUIEH CTpeMJeHHEe K AOCTHKEHHMIO LEeNH U YCIexy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/S U3 CBOMX BO3MOKHOCTEH;



SMIATHH, BKJIIOYAIOMIEH CHOCOOHOCTh MOHHMMATh AMOLMOHAIBHOE COCTOSIHHUE IpPYTHUX,
YUUTBIBATh €r0 MPH OCYIIECTBICHUN OOLIECHUS, CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKJIFOYAIOIIMX CIIOCOOHOCTb BBICTPAUBaTh OTHOLIEHUS C APYIrMMHU
JFOAbMU, 3200TUTHCS, IPOSBIISTh HHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

INPEAMETHBIE PE3YJIBTATDBI

K koniy oOyuenus B 10 kjiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OoTpaxkaTb cHOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHIA:

JIEMOHCTPUPOBATh Ha MpPUMEPax pojb U MeCTO (UMK B (POPMUPOBAHMH COBPEMEHHOM
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHH, B IIPAKTUYECKOMH
JESATEIIBHOCTH JIIOJEH;

VUUTBHIBATh TPaHUIBl MPUMEHEHUS H3YUYEHHBIX (PU3NYECKUX MOJeJeil: MaTepuaibHas
TOYKa, MHEpLHUaIbHAsA CHUCTeMa OTCU€Ta, aOCOJIOTHO TBEPIOE TEIO, MACAIBHBIA ra3, MOJAEIU
CTPOCHHMSI Ta30B, KUJIKOCTEH W TBEPABIX TEJ, TOYCUHBIH DJICKTPUYCCKUHN 3aps NP pEUICHUU
dbu3nUecKux 3a1a4;

pacrio3HaBaTh (HU3UYECKUE SIBJICHUS (TMPOIECCHI) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKON TEOpUM CTPOCHUS BEIIECTBA M AJIEKTPOJWHAMUKHU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSMOJMHEWHOE [BIKEHHE, CBOOOJHOE TaJeHUE Tell,
JIBIDKEHUE TI0 OKPY)XHOCTH, WHEpIHMs, B3auMojeicTBue Tei, auddy3us, OpoyHOBCKOE
JIBUKEHHUE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, M3MEHEHHE 00bEMa Tell MpHU HarpeBaHUU
(oxJ1aXx/1eHNnN), TEMJI0BOE paBHOBECUE, UCIIApEHNE, KOHACH CAlUs, JIaBJIeHUE, KpUCTAIII3alus,
KHUIIEHUE, BIAKHOCTh BO3JlyXa, MOBHIIICHNUE JABJICHUS ra3a MpPU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMSI ra3a B HM30Ipoleccax, 3JIEKTpU3alus Tell,
B3aMMOJICHCTBHE 3aps/I0B;

OINMUCBIBATL MCXAHUYCCKOC IBUKCHUC, HCIIOJIb3YSA (I)I/I3I/I‘leCI(I/Ie BCJIMYHHBI: KOOpAWHATA,
myTb, NCPEMECIICHUEC, CKOPOCTh, YCKOPCHUC, MAaCCa TECJia, CUJIa, UMITYJbBC TCJId, KMHCTUYCCKAd
OHEpPTrUsdA, NOTCHIHUAJIbHAsA OJSHCEPTHUA, MCXaHUYCCKasd pa60Ta, MCXAaHUYCCKasA MOIIHOCTBL; IIpH
OMMCAHUNW TPAaBUJIBHO TPAKTOBATH (1)PI3H‘—I€CKI/Il>'I CMBICJI HUCIIOJIB3YEMBIX  BCJIIMYUH, HX
0003HaUCHHS U CAWHUIIBI, HAXOJAHUTDH (I)OpMy.]'IBI, CBA3BIBAONIUC TAHHYIO (1)I/I3I/I‘-IGCKYIO BCJIIMYUHY
C ApYTYMMHU BCINYHNHAMU,

ONKCHIBATh W3YYECHHbIE TEIUIOBbIE CBOWCTBA TEI U TEIUIOBbIE SBJICHMS, MCIIONb3YS
¢usznueckue BEJIMYMHBI: JaBlIEHUWE Tas3a, TemIepaTypa, CpeAHssl KUHETHYecKas JHeprus
XAO0TUYECKOT0 JIBUJKEHHUS MOJEKYJ, CPEJHEKBaApaTHU4YHAas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSSI dHEprusi, pabora rasza, Kod(p(UIMEHT IOJIE3HOTO JIEHCTBUS TEIMJIOBOTO
JIBUTATEIS; IPU ONUCAHUM MTPABUIBHO TPAKTOBATh (DU3MUECKUI CMBICI HCIIOJIb3YEMbIX BEJITHUNH,
uX O0O0O3HAYEHWS U EIUHMIBI, HAaXOIUTh (QOPMYJbI, CBS3BIBAIOLIUE JAaHHYIO (QU3NYECKYIO
BEJIMYMHY C APYTUMH BEJIMYNHAM;



ONUCHIBATh M3YYECHHBIE AJIEKTPUUYECKUE CBOMCTBA BELIECTBA U JJIEKTPUYECKHUE SIBICHUS
(mpotiecchl), UCHONB3YS (PU3NYECKUE BEIUYUHBL: AIEKTPUUECKUHN 3apsijl, 3JIEKTPUUYECKOe IOJe,
HAnpspKEHHOCTh  TIOJIS, IOTEHLMAl, PA3HOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABHIIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIIOJIBb3yEMbIX BEIWYHH, WX OOO3HAUEHUS W EAUHMUIIBI;
yKa3bIBaTh (POPMYJIbI, CBSA3BIBAIONINE JAHHYIO (DU3MUECKYIO BETMYUHY C IPYTUMHU BEIIMYMHAMUY;

AHATM3UPOBATh (U3MUYECKUE TPOIECCHl U SBICHUS, UCTOIB3Ysl (U3NYCCKUE 3aKOHBI H
MPUHIMIIBL: 3aKOH BcemupHoro Ttsarotenus, |, |1 u Il 3akonsr HproToHa, 3akoH coxpaHeHUs
MEXaHHYECKON dHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCa, MPUHITUI CYTIEPIIO3UIIUN CHJI, IPUHIIUTT
PaBHONIPABUsI MHEPIMAIBHBIX CHCTEM OTCUETA, MOJICKYIISIPHO-KMHETHYECKYIO TEOPHIO CTPOCHHSI
BEIIIECTBA, TAa30BBIC 3aKOHBI, CBS3b CpPEIHEH KWHETUYECKOW JHEPIHMH TEIUIOBOTO JIBHIKEHUS
MOJICKYJ C aOCOJIFOTHOW TeMIlepaTypoi, MEpBBI 3aKOH TEPMOJWHAMUKH, 3aKOH COXPAHCHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KyloHa, mpu 3TOM pas3indarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTUYeCKOE BBIPAKEHHE U YCIIOBUS (TPaHUIIBI, 00JaCTH) IPUMEHUMOCTH;

00BACHATE OCHOBHBIE IIPUHIMIIBI ﬂeﬁCTBHH MalllvH, HpI/I60pOB 1 TCXHUYCCKUX YCTpOﬁCTB;
pasiiniaTth yCJI0BUA UX 0e301IaCHOTO HMCITOJIb30BaHUS B IMOBCEIHEBHOM KHU3HHU,

BBIMOJHATh 3KCHEPUMEHTBI 10 MCCIEAO0BAaHUIO (PU3MUECKUX SIBJICHUI U IPOLIECCOB C
UCTIOJIb30BAaHUEM  TPSAMBIX M KOCBEHHBIX HW3MEPEHUH, TpU 3TOM  (OPMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIHEpUMEHTa, CcoOMpaThb YCTAaHOBKY M3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BHIBOKI;

OCYIIECTBIISITh TPSIMbIE M KOCBEHHBIC HW3MEPEHUs (HU3MUECKUX BEIWYHH, TPH STOM
BbIOMpPATh ONTHUMAJbHBIM CIOCOO H3MEPEHUs M HUCIOJb30BATh HM3BECTHBIE METOAbl OLEHKHU
IIOTPELIHOCTEN H3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH MEX]1y PU3NYECKUMU BEJIMYMHAMHU C UCIOJIb30BAaHUEM IPSIMbIX
U3MEPEHUl, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATH pe3yJbTaThl MOJYy4YEHHOMH
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BUAE Tabmuu u rpaduKoB, AenaTh BBIBOABI IO
pe3yspTaTaM MCCIIEI0BaHNUS;

coOuoiaTh MpaBwia O€30MacHOro TpyJda NpH MPOBEIECHHUHM HCCIEIOBAaHUN B pamKax
y4eOHOTO SKCIEPUMEHTa, Y4eOHO-UCCIEI0BAaTENIbCKOM ¥  IMPOEKTHOW JEATENbHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1JaOOPaTOpHOro 000pyI0BaHuUS;

pemath pacu€THble 3aJauyd C SIBHO 3aJaHHOM (U3MUECKOH MOJENbI0, HCIOJIb3Ys
(du3nueckre 3aKOHbl M MPUHIUIBI, HA OCHOBE aHaJIM3a YCIOBMS 337a4Ml BIOUPATh (PU3HUECKYIO
MOJieb, BBIACNATH (U3NYECKUE BEIMYMHBI U (QOpPMYJbl, HEOOXOIUMbIe IJs €€ peleHus,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJYYEHHOTO 3HaUeHHsI (PU3MYECKON BEIMUHHBI,

peliath KauyeCTBEHHbIE 3aJaud: BBICTPAWBATh JIOTUYECKH HEMPOTUBOPEUMBYIO IIEMOUKY
PacCyXXJIEHUM ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3AaKOHOMEPHOCTH U (PU3HUECKUE SIBJICHUS;

UCMOJIb30BaTh TPH  pEIIeHHMH YYeOHbIX 3a7ad COBpPEMEHHbIe HH()OPMALMOHHBIE
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPUPOBAHMS, MHTEPIpPETALUU M TMPEeACTaBICHUS y4eOHOU u
HAYYHO-TIOMYJISIPHOH HMH(OpMAIMM, MOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKH
aHAJIM3UPOBATh MOJIy4aeMyro HH(OPMaIINIO;

MPUBOJIUTH MPUMEpPHI BKJIAZa POCCUMCKUX U 3apyO€XHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, 00bSCHEHHE MIPOIIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;



UCTIOJIB30BaTh TEOPETUYECKUE 3HAHHWS 10 (HU3WKE B TOBCEIHEBHOW IKM3HH JUIS
obecrieueHnst 0€30MMaCHOCTH TIPU OOpAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, JIJISI
COXpPaHEHHS 3/I0POBbSI U COOIIOZICHUSI HOPM SKOJIOTHYECKOTO IOBEICHUS B OKPYXKAIOIIEH cperie;

paboTaTh B IrpyMI€ C BBIIOJIHEHUEM PA3INYHbIX COLUAIBHBIX POJIEH, IUIAaHUPOBATh padoTy
IpyNIbl, palMOHAIBHO paclpelneNniarTh O0O0A3aHHOCTH W IUIAHUPOBaTh JIEATEIIBHOCTh B
HECTAaHJAPTHBIX CUTYyallMsX, aJ€KBAaTHO OLIEHMUBATH BKJIAJ Ka)KIOTO M3 YYaCTHUKOB I'PYIIIBI B
peleHne paccMaTpuBaeMoil MpooIIEMBl.

K koniy oOyuenus B 11 kjacce npeqMeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHU:

JeMOHCTPUPOBATh Ha MPHUMEPax pojb U MECTO (U3NKUA B (POPMUPOBAHUH COBPEMEHHOM
HAay4yHOW KapTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH M TEXHOJOIHH, B IPAKTHYECKON
NeSITeILHOCTH JIFO/ICH, IETIOCTHOCTD U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

YYUTHIBATh TPAHUIBI TMPUMEHEHHUS W3YYEHHBIX (U3NYECKUX MOJICNICH: TOUYCHHBIH
NEKTPUYECKUN 3apsj, Jyd CBeTa, TOYEYHBIM MCTOYHUK CBETa, sJEpHas MOJEIb AaToMa,
HYKJIOHHAs1 MOZIEJIb ATOMHOTO s1/Ipa IIPU PEeLIeHUN (PU3UUECKUX 3a]a4;

pacrio3HaBath (hu3MYEeCKHe SBJICHUS (TPOLECCh) M OOBSICHITh UX HAa OCHOBE 3aKOHOB
JIEKTPOJMHAMUKHA M KBAaHTOBOHM (DM3HMKH: AJICKTPUYECKas MPOBOIUMOCTh, TEIIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JCWUCTBUS TOKA, B3aMMOJCHCTBUE MArHUTOB, JJICKTPOMArHUTHAsS
WHAYKIHS, JCWCTBHE MAarHUTHOTO TIOJII Ha MPOBOAHWK C TOKOM U JBWXKYIIUICS 3aps,
AIIEKTPOMArHUTHBIC KOJIeOaHUs U BOJHBI, IPSMOIUHEIHOE pacpoCTpaHEHHE CBETa, OTPaKEHHE,
nperomiieHue, WHTepdepeHnus, audpakinus W TMOJSIpU3ANUS CBETa, IUCIICPCUS CBETa,
dorornekrpudeckuii 3¢ ekt (porodddekt), cBeTOBOE NaBleHNE, BOSHUKHOBEHUE THHEHUATOr0
CIIEKTpa aToMa BOJI0PO/JIa, €CTECTBEHHAsI U HICKYCCTBEHHAS PAaINOAKTUBHOCTD;

ONMCHIBATh M3yYEHHBIE CBOMICTBa BeIECTBA (AJIEKTPUUYECKHE, MArHUTHBIE, ONTHYECKUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPE) M AJIEKTPOMArHUTHbBIE SBJIEHUS (IIPOILECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsii, CUIa TOKa, JJIEKTPUUECKOe
HaIpsDKEHUE, JIEKTPUUECKOE COIIPOTUBIICHUE, PA3HOCTh IIOTEHLIUAJIOB, 3JIEKTPOABMIKYIIIAs CUIIa,
paboTa TOKa, MHAYKIMS MarHuTHOro mojs, cuwia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTYILIKH, SHEPTUsl 3JIEKTPUUYECKOIO0 M MarHUTHOTO IOJIEH, MEepUoJ] W 4YacToTa KosieOaHul B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U cujla TOKa B IPOILECCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHul, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CHUjla JIMH3bI, MpPU OMUCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS M €JUHMIIBI,
yKa3bIBaTh (OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIHMUMHY C IPYTUMU BETUYUHAMU;

ONKCHIBAaTh HM3YyUEHHBIE KBAHTOBbIE SIBIIEHUS U TIPOLECCHI, MCIONb3Yys (pU3nveckue
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, SHEPrUs U
UMIyasC (OTOHA, MEpPUOJ ToJypacmaja, SHEPIrHsl CBSI3M aTOMHBIX SJ€p, NPU ONHUCAHUU
NPaBUIBHO TPAKTOBaTh (U3UYECKUH CMBICI HCIOJNb3YEMbIX BEJIWYMH, WX OOO3HAYEHUS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE JAaHHYIO (PU3MUECKYIO BEIMUYUHY C JIPYTUMH
BEJIMYMHAMU, BBIYUCIISATH 3HAaUeHUE (PU3UUECKON BEIUYHHBI;

aHATM3UPOBATh (PU3MUECKUE TPOLECCHl M SIBICHUS, HUCHOIb3yd (DU3MUYECKHE 3aKOHBI U
OPUHLOMINBL 3aKkOH OMa, 3aKOHBI IIOCIEAOBATENBHOIO M IAPAJLIEIBHOIO  COCIWHEHUS



IIPOBOJHUKOB, 3akOH JDKoyis—JIeHnma, 3akOH  JJIEKTPOMAarHUTHOM  MHIYKLUH, 3aKOH
HOPSAMOJIMHEHHOTO PACHpPOCTPAaHEHUsI CBETAa, 3aKOHBI OTPA)KEHUSI CBETA, 3aKOHbBI IPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa I (QoTodddeKrra, 3aKOH COXpPAHEHUS DHEPrUH, 3aKOH
COXpaHEHMsI HMIYJbCa, 3aKOH COXPAHEHHUsS 3JIEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MacCOBOTO 4YHCIIA, MOCTYNaTsl bopa, 3aKkOH pajMOaKTUBHOIO paclajga, IpU 3TOM pas3iinyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBbIPaKEHHE U YCJIOBHUS (TpaHULIBL,
00jacTh) IPUMEHUMOCTH;

ONpeNeNsATh HAMpaBJICHUE BEKTOpPAa WHIYKUHUU MArHUTHOTO TOJISI MPOBOJHUKA C TOKOM,
cuiiel Amriepa u cuiibl Jlopenia;

CTPOUTH U OIIUCBIBATDH I/I306pa)KeHI/I€, COo3a1aBacMoOC€ IJIOCKHUM 3€PKAJIOM, TOHKOM HHHSOﬁ;

BBIMOJHATh SKCHEPUMEHTHI IO MCCIEAOBAHUIO (PU3MYECKHX SIBICHUI M MPOLIECCOB C
UCIONIb30BAaHWEM TMPSAMBIX U KOCBEHHBIX HW3MEpEHHil: mpu d5ToM  (GopMynHpoBaTh
npobnemy/3agady M TUNOTE3y YY4EeOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHUS, TPOBOAUTD OMBIT M POPMYIUPOBATH BHIBOIBL;

OCYIIECTBIISITh NPSMbIE M KOCBEHHbIE HM3MEPEHUS (U3MUECKUX BEJIUYUH, IMPH ITOM
BBHIOMPATh ONTUMAJIBHBIA CIOCO0 HM3MEPEHHS U UCIOJIb30BAaTh HW3BECTHBIE METOJbI OILICHKHU
MOTPEIIHOCTEeN U3MEPEHHIA;

UCCIIEI0BaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIMUYUH C MCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUN:
IpU 5TOM KOHCTPYHMPOBATh YCTaHOBKY, (PMKCHPOBATH PE3y/IbTaThl MOJYYEHHOW 3aBHCHMOCTH
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKOB, [AenaTh BBIBOABI 10 pe3yibTaTaM
UCCIIEI0BAHMS;

coOnronarh mpaBuia Oe30MacHOro Tpyna MpH MPOBEACHUM HCCIEIOBAaHUM B paMKax
y4eOHOro0 OSKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATENILCKOM M TMPOEKTHOW JESTeNbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOMCTB U 1TaOOPaTOPHOr0 000PYAOBaHUS;

pemiatb pacu€THbIE 33Ja4d C SIBHO 3aJJaHHOM (HU3MUECKOW MOJENbI0, HCHOJb3Ys
¢u3nyeckue 3aKOHbl M MPUHIIMIIBI, HA OCHOBE aHaJlM3a yCJIOBMSI 3aJ1a4i BbIOUpATh (PU3NYECKYIO
MOJIeNIb, BBIACNATh (U3NYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
IIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MTOJIyY€HHOT0 3HaUeHUs (PU3NUECKON BEIUYNHBI,

peiiaTb KA4YCCTBCHHBLIC 3aJa4dM: BBICTpaWBATh JIOTHYCCKU HCIIPOTHBOPCYHUBYIO ILCIIOYKY
paCCY)KI[CHI/Iﬁ C OHOpOfI Ha U3YYCHHLIC 3aKOHbI, 3dKOHOMEPHOCTHU U (1)1431/1%01(1/16 SIBJICHUA,

UCTIONIB30BAaTh TpPHU pEIICHWH YUeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPHPOBAHUS, WUHTEPIPETAIMN U TPEICTABICHUS y4eOHOU U
HAyYHO-TIOMYJISIPHOW HWH(POPMAIIMH, TOTYyYEHHON W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHYCCKHU
aHAIM3UPOBATH MOTydaeMyto HH()OPMAIIHIO;

O0OBSICHATH IPUHOUIIBI JIeiCcTBUS MalivH, HpI/I60pOB N TCXHUYCCKUX yCTpOfICTB, pa3jiniaTtb
YCJIOBHA UX 0€30IaCHOTO HCI0IL30BaHUA B HOBC@)IH@BHOﬁ KU3HU,

MPUBOJIUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOeXHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00bSCHEHHUE MPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;



UCTIOJIB30BaTh TEOPETUYECKUE 3HAHHWS 10 (HU3WKE B TOBCEIHEBHOW IKM3HH JUIS
obecrieueHnst 0€30MaCHOCTH TIPU OOPAIICHUH C MPUOOPAMU U TEXHUISCKUMHU YCTPOHUCTBAMHU, JJIS
COXPaHEHHS 3]I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO ITOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IrpyMI€ C BBIIOJIHEHUEM PA3INYHbIX COLUAIBHBIX POJIEH, IUIAaHUPOBATh padoTy
IpyNIbl, palMOHAIBHO paclpelneNniarTh O0O0A3aHHOCTH W IUIAHUPOBaTh JIEATEIIBHOCTh B
HECTAaHJAPTHBIX CUTYyallMsAX, aJ€KBAaTHO OLICHMBATh BKJIAJ KAKIOTO U3 YYACTHUKOB IPYIIIBI B
peleHne paccMaTpuBaeMoil MpooIIEMBl.






TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
Ne HaumeHnoBaHue pa3/iesioB U TEM IIPOrpaMMbl KonuuectBo yacos
n/m Bcero  KonTponbHbie [TpakTHueckue
paboThI paboThI
Pazgen 1. PU3UKA U METO/Ibl HAYYHOI'O IO3HAHUSA
11 ®wusuka 1 METOABI HAYYHOTO MTO3HAHUS 2
Uroro no pazneny 2
Paznea 2. MEXAHUKA
2.1 Kunematuka 5
2.2 JluHamuka 7
2.3 3aKoHBI COXpaHEHUS B MEXaHUKE 6 1 1
Hroro no paznery 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMMUKA
3.1  OcHOBBI MOJIEKYIAPHO-KHHETHYECKON TEOPUHU 9 1
3.2 OCHOBBI TEPMOJIMHAMHUKHI 10 1
3.3 ArperarHbie cocTosiHUS BemecTBa. Da3oBbie 5
nepexobl
Hroro no pasneny 24
Pazgen 4. JIEKTPOJANHAMMUKA
4.1 DnekTpocTaTuka 10 1
4.2  TlocTosiHHBIN 3nekTpudeckuid Tok. Toku B 12 1
Pa3NMYHBIX Cpeaax
Hroro no paszneny 22
PesepBHOe Bpems 2
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 3 3
11 KJIACC

Ne  HaummeHoBaHHE pa3[eiaoB U TEM IIPOIPaMMBbI KonunuecTBo yacos

OnekTpoHHbIe (IU(pOBHIE) 00pa3zoBaTEIbHBIC
pecypcsl

bu6mmotexa I{OK https://m.edsoo.ru/7f41bf72

bubmmoteka I{OK https://m.edsoo.ru/7f41bf72
bubmmoteka I{OK https://m.edsoo.ru/7f41bf72
bubmmotexa I{OK https://m.edsoo.ru/7f41bf72

bub6nuoreka [IOK https://m.edsoo.ru/7f41bf72
bub6nuoreka [IOK https://m.edsoo.ru/7f41bf72
bub6nuoreka [IOK https://m.edsoo.ru/7f41bf72

bubmumoteka 1{OK https://m.edsoo.ru/7f41bf72
bubmumoteka I{OK https://m.edsoo.ru/7f41bf72

OnexTpoHHbIe (1M POBEIE) 00pa3oBaTEIbLHEIC


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

n/m Bcero  Kontposbhbie [IpakTnueckue

paboThl paboThI
Pazpen 1. JIEKTPOAUHAMUKA
1.1 MaruaurtHoe none. DIeKTpOMarHuTHas 11 1 3
WHYKIIHS
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
2.1  MexaHUYECKHE U ICKTPOMArHUTHBIE 9 1
Kose0aHus
2.2  MexaHHYECKHUE U DIIEKTPOMArHUTHBIC BOJIHBI 5 1
2.3 Omruka 10 3
Uroro no pazneny 24
Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH
3.1  OcHOBBHI cIEIMATHLHON TEOPUHU 4 1
OTHOCHUTEJILHOCTH
Uroro no pazneny 4
Pazgen 4. KBAHTOBAS ®U3UKA
4.1 DneMeHTHl KBaHTOBOW ONTHUKHU 6
4.2  Crpoenue aroma 4
4.3  AtomHOe a11po 5
Hroro no pasneny 15
Pazgen 5. 9JIEMEHTBI ACTPOHOMMUHU U ACTPODPU3UKHU
5.1 DreMeHTH aCTPOHOMHUU U aCTPOPHUIUKU 7 1
Uroro no pazneny 7
Pazgen 6. OBOBIIAIOLIEE IIOBTOPEHHUE
6.1 O6obmaromiee MOBTOPEHUE 4
Uroro no pazneny 4

PesepBHOe Bpems 3

pecypchl

bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c

bu6imoreka LIOK https://m.edsoo.ru/7f41c97c

bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c
bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c

bub6mmoreka LIOK https://m.edsoo.ru/7f41c97c

bubmmoreka [IOK https://m.edsoo.ru/7f41c97c
bub6mmoreka [IOK https://m.edsoo.ru/7f41c97c
bub6mmoreka [IOK https://m.edsoo.ru/7f41c97c

bubimmoreka [IOK https://m.edsoo.ru/7f41c97c

bu6nmoreka LITOK https://m.edsoo.ru/7f41c97c


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

No  HaumeHnoBaHue pa3/iejoB U TEM MPOTPAMMBbI KonuuecTBo 1acos OnexTponHbie (M(ppoBbIe) 00pa3oBaTEIbHbIC

/1 Bcero  KoutposnbHbie [TpakTuueckue peCypChl
paboThI paboThI
OBUIEE KOJIMYECTBO YACOB I10 68 4 7
I[TPOT'PAMME
INOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC
Ne Tema ypoka KonuuectBo yacos Hara DJEeKTpOHHBIE HUPPOBBIE
/1 Bcero Kontpomeubie Ilpaktnyeckue H3YICHHA 00pa3oBaTeIbHBIC PECYPCEI
padoThI paboThI
1  ®usuka — Hayka o npupoje. Hayunbie MeTobl O3HAHUS 1 bubnnorexa [JOK
OKPY’KaIoIIero Mupa https://m.edsoo.ru/ff0c32e2
2  Ponb u MecTo Gpu3NKH B HOPMUPOBAHUH COBPEMEHHOM 1 bubnuoreka [IOK
HAYYHOW KapTHHBI MHpPa, B PAKTUICCKOW JAEATSIHHOCTH https://m.edsoo.ru/ff0c33e6
mojen
3  Mexanuueckoe aBuxkeHne. OTHOCUTENBHOCTh MeXxaHuyeckoro 1 bubnuoreka [IOK
nBrkeHus. [lepemenienue, CKOPOCTh, YCKOPEHUE https://m.edsoo.ru/ff0c3508
4 PaBHOMEpHOE MPSIMOJUHEHHOE IBUKCHUE 1 bubnuotexa [JOK
https://m.edsoo.ru/ff0c3620
5  PaBHOyCKOpeHHOE NPSIMOJIMHEHHOE TBUKEHUE 1 bubmuorexa [IOK
https://m.edsoo.ru/ff0c372e
6 CsobOomHoe maseHue. Y CKOpEHHE CBOOOTHOTO TaICHHSI 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0c39cc
7 KpuBonuneitHoe n1BHXeHue. [[BukeHne MaTepuanbHOM TOUKH 1 bubnuoreka [IOK
10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
8  Ilpwanmn otHOocuTenbHOCTH [anmnes. MHeprmamsHbIe 1 bubnnoreka [JOK
cucteMsl orcyera. [lepBriii 3akoH HptoToHa https://m.edsoo.ru/ffOc3be8
9 Macca rena. Cuna. [Ipunnun cynepmnosumuu cui. Bropoi 1 bubnmoreka [JOK
3akoH HproTOHA 11 MaTepHaaIbHON TOUYKH https://m.edsoo.ru/ffOc3be8

10 Tperuit 3akon HproToHa /17151 MAaTEpUAIBHBIX TOUYEK 1 bubmuorexa [JOK


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

/o

11

12

13

14

15

16

17

18

19

20

Tema ypoka

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepas
KOCMHYECKasi CKOPOCTb

Cuna ynpyrocru. 3akoH I'yka. Bec tena

Cuna tpenus. Koadpdumuent tpenuns. Cuna conpoTHUBICHUS
NIPY JBWKEHUH TeJIa B KUJIKOCTH WIIH Ta3e

[ToctynarensHoOe U BpallaTelbHOE ABMKEHHUE aOCONIOTHO
TBEpAOro Tesna. MomeHT cuiibl. [lnedo cuiibl. YcnoBus
paBHOBeCHUs TBEPJIOTO Tena

Nmmynbc maTepuanbHOW TOYKH, CUCTEMBI MaTEPUAIIBHBIX
Touek. IMmynbce cuibl. 3aKOH COXpaHEHUS UMITYJIbCa.
PeaktuBHOE nBHXKEHUE

PaboTa n momHoCTh cuitbl. Kunetnueckas sHeprus
MaTepuaibHOW Touku. Teopema 00 H3MEHEHUH KUHETUYECKOW
SHEPIUU

ITorenuumanbHas sHeprud. [loTeHnmanbHas YHEPrus yupyro
nedopMupoBaHHON npykuHbl. [loTeHIIManbHas SHEeprus Tena
BOJIN3M IOBEPXHOCTH 3EMITH

HOTCHI_II/Ia.HBHBIC N HCIIOTCHIIUMAJIBbHBIC CUJIBI. CBs3b paGOTBI
HCMMOTCHIUAJIBHBIX CHUJI C UYBMCHCHHEM MEXaHUYIEeCKOM OHEpPIrun
CHCTEMBI Tel. 3aKOH COXpPAaHCHUA MEXaHUYeCKOMH OHEPIruun

JlaGopatopHas pabota «lccnenoBanue cBsizu pabOThI CHIIBI C
M3MEHEHHEM MEXaHWYEeCKOUM SHEepruu Tejia Ha puMepe
PacTsKEHUSI PE3UHOBOTO KIyTa»

Konrponbnas padora no reme «Kunemaruka. JluHamuka.
3aKOHBI COXPAHEHHSI B MEXAHUKE

Bcero KonTposbHbie

paboThI

KonunuectBo yacos
[TpakTnueckne H3YICHHA

paboThI

DNEeKTPOHHBIE IUPPOBBIE

o0pa3oBaTeNnbHbIE PECYPCHI

https://m.edsoo.ru/ffOc3be8

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3d00

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3el8

bu6mmorexka [IOK
https://m.edsoo.ru/ffOc3f76

bubmuorexa [JOK
https://m.edsoo.ru/ffO0c41a6

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c461a

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

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4b74


https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
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

Ne Tema ypoka KommuecTBo yacos [Hara DNEeKTPOHHBIE IUPPOBBIE

/1 Bcero Kontponbubie IIpakTudeckme H3YICHHA 00pa3soBaTeIbHBIC PECYPCHI
paboThI paboThI

21 OcHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KHHETUYECKON TEOPHUH. 1 bubmumoreka [IOK
Bpoynosckoe asmkenue. uddysus https://m.edsoo.ru/ffOc4dc2

22 XapaxTep JBWKCHHS U B3aUMOJICHCTBHUS YaCTHII BEIICCTBA. 1
Mogenu cTpoeHus ra30B, KHUIKOCTEH U TBEPIIBIX TET

23 Macca monekyn. KomndectBo BemectBa. [locrosHHas 1
ABoranpo

24 TemnoBoe paBHOBecHe. Temneparypa u e€ usmepenue. [llkama 1
teMriepatyp Llenbcus

25 Wneanbnsnii raz B MKT. OcroBHOe ypaBHeHre MKT 1 bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde
26 AoOcomioTHas TeMIeparypa Kak Mepa CpeHed KHHEeTHYECKOH 1 bubnuoreka [IOK
SHEPTHUH JBIKCHHUS MOJIEKYJ1. YpaBHeHue MeH/eneeBa- https://m.edsoo.ru/ff0c511e
Knaneipona
27 3akoH [lanpToHa. ['a30BbIC 3aKOHBI 1
28 JlaboparopHas pabota «/ccienoBaHue 3aBUCUMOCTU MEXKIY 1 1
napamMeTpaMH COCTOSIHUS Pa3peKEHHOTO Ta3ay
29 H3omporecchl B HeaabHOM Tasze U ux rpadudeckoe 1 bubnnoreka [JOK
MpeICTaBICHNE https://m.edsoo.ru/ff0c570e
30 BHyTpeHHSs HEPrusi TEPMOAMHAMUYECKON CUCTEMBI U 1 bubnuorexa [IOK
crocoOb! e€ n3MeHeHus. KomuuecTBo TemioTsl  padboTa. https://m.edsoo0.ru/ff0c5952
BHyTpeHHsIs1 5Heprus 0JHOATOMHOTO UEaIbHOTO Ta3a
31 Bunsl Temionepenadyn 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢c36
32 VYienpHas TEIUIOEMKOCTH BelecTBa. KOIM4eCcTBO TEIIOTHI 1 bu6mmoreka [IOK
npu Tervionepenaye. AauadaTHeIi mporecc https://m.edsoo.ru/ffOc5¢c36
33 IlepBslii 3aKOH TEPMOAMHAMHKH U €r0 IPUMEHEHHUE K 1 bubnuoreka [IOK

U30MpoIeccam https://m.edsoo.ru/ffOc5efc


https://m.edsoo.ru/ff0c4dc2
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

/o

34

35

36
37
38

39

40

41

42

43

44

45

46

47

Tema ypoka

HeoOpaTtumocTs nponeccos B mpupoae. Bropoii 3akon
TEPMOJINHAMUKHI

[Tpunmun neiictBust u KII1/] TenmoBoi MauHb

[uxn Kapuo u ero KII/]
DKOJIOTHYECKUE TPOOIEMBbI TEIJIOIHEPTETUKU

Ob6o6maromuii ypok «Momnekyisipaas ¢puznka. OCHOBBI
TEPMOIMHAMHKID

KonTponbhas pabota no reme «MonexkynsipHast pusuka.
OCHOBBI TEPMOJTUHAMUKH

[TapooOpa3oBanue u konaeHcanus. Mcnapenue u KuneHue

AOGCom0THas M OTHOCHUTENbHAS BIAXXHOCTh BO3yXa.
Haceiennsrii nap

TBépnoe teno. Kpucraminueckue u amopgHsbie Tena.
AHN30TpONUS CBOMCTB KpUCTAILIOB. JKHJIKHE KPUCTAILIBIL.
CoBpeMeHHbIE MaTepHaIIbI

[InaBnenune u kpucTayuiu3anus. Y AeibHas TEIIoTa
riaBnenus. Cyonumarus

ypaBHCHI/IC TEIUIOBOro OaraHca

OneKTpu3anus Ten. DIeKTpUIecKuil 3apsa. /[Ba Buna
IIEKTPUYECKUX 3apsAI0B

ITpoBOAHMKH, TUAIEKTPUKU U TIOTYIPOBOAHUKHU. 3aKOH
COXPaHEHHUs IJICKTPUYECKOTO 3apsia

B3aumoneiictBue 3apsanoB. 3akoH Kynona. Toueunbiit
AIEKTPUYECKUN 3aps]

Bcero KonTposbHbie

1

KonmuectBo yacoB

paboThI

[Hara

[TpakTnueckne H3YICHHA
paboThI

DNEeKTPOHHBIE IUPPOBBIE

o0pa3oBaTeNnbHbIE PECYPCHI

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6230

bubmuorexa [JOK
https://m.edsoo.ru/ff0c600a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6938
bubmuorexa [JOK
https://m.edsoo.ru/ff0c6a50
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c63b6
bu6nmoreka [JOK
https://m.edsoo.ru/ff0c64d8
bu6mmoreka [IOK
https://m.edsoo.ru/ffOc65f0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c6708
bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6820
bu6mmorexa [IOK
https://m.edsoo.ru/ffOc6bcc

bubmuoreka [JOK
https://m.edsoo.ru/ffOc6bcc

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6ced


https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
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
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

/o
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50

51

52

53

54

55

56

57

58

Tema ypoka

Hanpsx€HHOCTh 2nekTprudeckoro noss. [IpunHnun
CYINIEPIO3ULUH IIEKTPUUECKUX NToNeH. JInHun
HaIPsHKEHHOCTU

Pabota cun snexkrpocratudeckoro noss. [lotenmuman.
Pa3znocTs noreHuanon

HpOBOI[HI/IKI/I " JUBJICKTPUKHU B 3JICKTPOCTATHUYCCKOM I10JIC.
,Z[I/IE)JICKTpI/ILIGCKaﬂ IMPOHUIIACMOCTD

OnekrpoéMkocTs. Konnencarop

SJICKTpOéMKOCTL IIJIOCKOT'O KOHJICHCATOPA. 3Hepr1/151
3apsHKCHHOI'O0 KOHACHCATOpa

JlaGopaTtopHast pabota "H3mepenne 3meKTpoEMKOCTH
KOHJeHcaropa"

[IpuHuuMn neicTBUA U TPUMEHEHNE KOHJIEHCATOPOB,
KOIMUPOBAIBHOTO armapara, CTpyWHOTro MpuHTEpa.

SJICKTpOCTaTI/I‘-ICCKaH 3aluTra. 3azeMiicHUe 3J'IeKTpOHpI/I60pOB

SJICKTpI/I‘IeCKI/II\/'I TOK, YCJIOBHA €T0 CYIICCTBOBAHUS.

ITocrosiansiil Tok. Crita Toka. Hanpsikenune. ConmpoTUBIICHHE.

3akon OMa aJig y4acTka 1enu

HOCJ’ICI[OB&TCJ'IBHOC, napajjieJibHOC, CMCIIAHHOC COCANHCHUC

poBOTHUKOB. JIaboparopras padota «3yuenue
CMEIIAHHOTO COSAMHEHUS PE3UCTOPOBY

PabGora u MOIITHOCTB 3JICKTPUUYCCKOT'O TOKA. 3akoH I[)KOyJI}I-

Jlenna

3akon OMa 1J1s MOJTHOM (3aMKHYTOM) AJIEKTPUIECKOM TIETTH.
KopoTtkoe 3ambikanue. Jlaboparopuas padota «/3mepenue
OJIC ucToYHMKA TOKA U €70 BHYTPEHHETO COMPOTUBIICHUS

KonuuectBo yacos [Hara

Bcero KonTposbHbie
paboThI

[TpakTnueckne H3YICHHA
paboThI

DNEeKTPOHHBIE IUPPOBBIE
o0pa3oBaTeNnbHbIE PECYPCHI

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6df2

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6f00

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7018
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

bubmuorexa [JOK
https://m.edsoo.ru/ff0c72c0

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc74f0

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0


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

Ne Tema ypoka
/1
59 DnexTpoHHas MPOBOAUMOCTH TBEPIBIX METAILIOB.

3aBUCUMOCTh COIPOTHUBIICHHUS METAJUIOB OT TEMIIEPATYPHI.
CBepXImpoBOAUMOCTh

60 DOnekrpuueckuii Tok B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX
My4YKOB

61 IlonmynpoBOAHUKH, UX COOCTBEHHAs U IPUMECHAs
npoBouMOcTh. CBOMCTBa p—N-TIepexoa.
[TomynpoBOIHUKOBBIE TPUOOPHI

62 DnexkTpuUYecKHil TOK B paCTBOPAx M pacriiaBax 3JIEKTPOIUTOB.
DNEeKTPOIUTHYECKAs JUCCOLUAIUSA. DIEKTPOIIN3

63 Dnexrpudeckuii TOK B razax. CaMOCTOSTEIBHBIN U
HECAMOCTOSTENBHBIN pa3pan. Monunus. [lnazma

64 DOnexkrpuueckue NpUOOPHI U YCTPOMCTBA U UX NMPAKTHUECKOE
npuMeHeHne. [IpaBuiia TeXHUKH 0€301MacHOCTH

65 OO6oOmarmuil ypok «IeKTPOIMHAMUKAY

66 KoHtponbHas paboTa 1o Teme «NeKTPOCTaTHKA.
[TocTOAHHBIN JIEKTPUUYECKUI TOK. TOKH B pa3jIMUHbIX Cpeaax»

67 PesepsHbIif ypok. KonTponsHas paborta 1o Teme
"OnexrpoauHamuka'

68 PesepsHbIif ypok. O606maromuii ypok mo tremam 10 kiacca

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
11 KJIACC

Ne Tema ypoxka
n/n

KonmuectBo yacoB

Bcero KonTposbHbie

paboThI

68 3

paboThI

KonnuecTBO yacoB

Bcero Konrtpomenbie Ilpaktndeckne H3YICHHA

paboThI

paboTsl

Jara
[TpakTnueckne H3YICHHA

Jlara

DNEeKTPOHHBIE IUPPOBBIE
o0pa3oBaTeNnbHbIE PECYPCHI

bubmuorexa [JOK
https://m.edsoo.ru/ffOc84ae

bubmuorexa [JOK
https://m.edsoo.ru/ff0c82ba
bu6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae
bu6nmoreka [JOK
https://m.edsoo.ru/ff0c86fc
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c88be
bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8a8a
bu6mmorexa [IOK
https://m.edsoo.ru/ff0c8c56

bubmuorexa [JOK
https://m.edsoo.ru/ff0c8f6c

DJEeKTpOHHBIEC IU(PPOBBIE
o0pa3oBaTenbHBIE PECYPChHI


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

10

11

Tema ypoka

IlocTossHHBIE MArHUTHI U UX B3aUMOJEHUCTBHE. MarHuTHoe
noje. BekTop MarHuTHOM MHAYKIWHU. JIMHUY MarHUTHOM
WHIYKIIUU

MaruauTtHoe 1nose npoBoJHUKa ¢ TOKOM. OnbIT Dpcreaa.
B3aumoaeiicTBre NpOBOJAHUKOB C TOKOM

Ha60paTopHa51 pa60Ta «I/ISYIIGHI/IC MAaramMTHOI'O ITOJIAI KaTylIKHU C
TOKOM»

JleiicTBrEe MarHUTHOI'O NOJISl HA MMPOBOJHUK ¢ TOKOM. Cuita
Awmmnepa. JlaGopatopHas pabora «VccnenoBanue neicTus
ITIOCTOSIHHOTO MarHUTa Ha paMKy ¢ TOKOM»

JleficTBHE MarHUTHOTO TOJI HA JBHKYILYIOCS 3apSKEHHYIO
yactuily. Cuna Jlopenua. Pabota cuiel Jlopenua

OnexTpoMarauTHas UHAYKIHA. [IoTOk BeKTOpa MarHuTHOM
uHaykuuu. O/1C nHaykumuu. 3aKoH 3IeKTpOMarHuTHOM
nHaykuun dapanes

JIaGoparopHas paboTa «VccienoBanue siBIEHUS
ANEKTPOMArHUTHOM MHIYKITHI

NunyktuBHOCTSH. SABNeHue camonnaykuuu. IJ1C
CaMOMHAYKIIMU. DHEPIHUsl MArHUTHOTO OIS KaTYIIKU C TOKOM.
DJIEKTPOMArHuTHOE TOJIe

Texunaeckue yCTpOﬁCTBa " UX IMPUMCHCHUEC: ITOCTOAHHBIC
MAarHuThl, 3JICKTPOMAlrHUTBI, SJICKTPOABUTATCIIb, YCKOPHUTCIINU
OJIEMCHTAPHBIX 4aCTULl, MHAYKIWOHHAA I1€Yb

O6o06maromuit ypok «MarautHoe mnose. DJeKTpOMarHUTHasI
HHIAYKLAS

KonrponbHas padora o reme «MarHuTHOE T0JIe.
DNeKTpOMarHuTHasi UHIYKLUS»

paboThI

KonunyecTBo 4acos
Bcero Konrtpombubie Ilpaktnyeckue H3YICHUA

paboThI

DJEeKTPOHHBIE U(PPOBBIE

o0pazoBaTeNbHBIE PECYPChI

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9778

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc98fe
bubmuorexa [JOK
https://m.edsoo.ru/ff0c98fe
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9ac0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c9df4

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cal50
bu6mmorexa [IOK
https://m.edsoo.ru/ffOca600

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcab82

Bbubmmoreka [JOK
https://m.edsoo.ru/ffOcad58


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
https://m.edsoo.ru/ff0cad58

Ne
/o
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22

Tema ypoka

CBobonHbIe MexaHnueckue koaebanus. ['apmonuueckue
KosieOaHus. YpaBHEHHE TaPMOHNYECKUX KOJIeOaHHH.
[IpeBpamienue 3aeprun

JlaboparopHas pabora «lccrnenoBanue 3aBUCUMOCTH IIEPUOJIA
MaJbIX KoJieOaHul Tpy3a Ha HUTHU OT JJIMHBI HUTU U MACChI
rpy3a»

Koneb6arenbubiit KoHTYp. CBOOOHBIE 3JIEKTPOMArHUTHBIC
KoJe0aHus B UACabHOM KoJebaTeIbHOM KOHTYpe. AHAIOTUs
MEXy MEXaHUYECKHUMH U DJIEKTPOMArHUTHBIMHU KOJIEOaHUSIMHU

®opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPTUU B UJI€ATbHOM
Kosie0aTeIbHOM KOHTYpe

[IpencraBnenue o 3aTyxaromux kojaeOaHusIX. BoiHyX1eHHbIE
MexaHuueckue konebanus. Pesonanc. BeiHyX1eHHbIE
3JIEKTPOMAarHUTHbBIE KOJIeOaHHs

Ilepemennsbiit Tok. CHHYCOUJAJIBHBIN IEPEMEHHBIN TOK.
MOomHOCTh MEPEMEHHOT0 TOKA. AMIUTUTYTHOE U IEUCTBYIOIIEE
3HAUEHHUE CUJIBI TOKA M HAIIPSHKEHUS

Tpancdopmarop. [IpousBoacTBo, nepeaaya u norpediieHue
JIEKTPUUYECKON SHEPTUN

Y CTpoCTBO U MPAKTHYECKOE TPUMEHEHHE IIEKTPUIECKOTO
3BOHKA, TEHEPATOPA IIEPEMEHHOI0 TOKA, TMHUH dJIEKTponepenay

DKOJIOTMYECKUE PUCKHU TIPU MPOU3BOJICTBE FINEKTPOIHEPTUH.
KynbTypa ncnonb30BaHus 3IEKTPOIHEPTUHN B TOBCETHEBHOM
KUA3HU

MexaHu4eckue BOJIHBI, YCI0BUA pacnpocTtpanenus. [lepuon.
CxopocTh pacnpocTpaHeHus U 1jinHa BOJIHBL. [lonepeunbie u
MPOJI0JIbHBIE BOJIHBI

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. BeicoTa Tona. TemOp

paboThI

KonunyecTBo 4acos
Bcero Konrtpombubie Ilpaktnyeckue H3YICHUA

paboThI

DJEeKTPOHHBIE U(PPOBBIE

o0pazoBaTeNbHBIE PECYPChI

bubmuorexa [JOK
https://m.edsoo.ru/ffOcaf06

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch820

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch9c4

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbb86

bubmuorexa [JOK
https://m.edsoo.ru/ff0cbd34

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcc324

bubmuoreka [JOK
https://m.edsoo.ru/ffOcca54

Bbubmmnoreka [JOK


https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
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34

35

Tema ypoka

3ByKa
DneKTpOMarHUTHHIE BOJIHBI, X CBOMCTBA U ckopocTs. [Ikana
JIEKTPOMAarHUTHBIX BOJIH

[IpuHIKITBI paIMOCBS3U U TEIICBUICHHS. Pa3BuTHe cpeacTB
cBa3u. Pagnonokanusa

Kontponbnas padota «KonebaHust U BOJIHBD»

[IpsmonuHeitHOe pacpocTpaHeHHe CBETa B OJJHOPOIHOM cpejie.

Toueunslii HICTOUYHMK cBeTa. JIydu cBeTa

OTtpakeHne cBeTa. 3aKOHBI OTpakeHus cBeta. [locTpoenue
M300paKeHUI B IIIOCKOM 3epKajie

IIpenomienue ceera. IlonHOEe BHYTpEHHEE OTpaKEHUE.
[IpenenbHbIN yroa MOJHOTO BHYTPEHHETO OTPAKEHUS

JlabopaTtopHas pabota «3mMepenue nmokazaress IpeIoMICHUS
CTEKJIa»

JIunzsl. [locTpoenue nzobpakenuii B 1un3ze. @opMyia TOHKON
JIMH3BL. Y BETMYEHUE JINH3BI

JlabopaTtopHas pabota «lccinenoBanre CBOMCTB N300paKeHUIM
B JIMH3aX)

Hucnepcus cBeta. CrnoxkHbI cocTaB 6eoro cBera. L[Ber.
JlabopaTtopHas paborta «HabmroaeHune qucnepcun CBeTay

Wnrtepdepennus creta. Audpaxus ceeta. AudpakironHas
peméTka

[Tonepeunocts cBeTOBBIX BOJH. [lonspusanus ceera

OnTruyeckne MpuOOPHI M YCTPOUCTBA U YCIOBHS MX
0€301acHOTO IPUMEHEHUS

paboThI

KonunyecTBo 4acos
Bcero Konrtpombubie Ilpaktnyeckue H3YICHUA

paboThI

DJEeKTPOHHBIE U(PPOBBIE

o0pazoBaTeNbHBIE PECYPChI

https://m.edsoo.ru/ffOcccOc

bubmuorexa [JOK
https://m.edsoo.ru/ffOccfe0

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcc6f8
bubmuorexa [JOK
https://m.edsoo.ru/ff0cd350
bu6mmoreka [IOK
https://m.edsoo.ru/ffOcd4e0
bu6mmoreka [JOK
https://m.edsoo.ru/ffOcd7f6
bu6mmoreka [IOK
https://m.edsoo.ru/ffOcd67a

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

bu6mmorexa [IOK
https://m.edsoo.ru/ffOced22

bubmuoreka [JOK
https://m.edsoo.ru/ffOcf02e


https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
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Tema ypoka

['paHuLIBI TPUMEHUMOCTH KJIACCUYECKOW MeXaHUKH. [locTymarsl
CHEeLUaJIbHON TEOPUU OTHOCUTEIBHOCTH

OTHOCHUTEILHOCTD OJHOBPCMCHHOCTH. BaMeI[J'IeHI/Ie BpCMCHHU U
COKpalCHUC NJIMHBI

DHeprus U UMIYJIbC PEISITUBUCTCKON yacTUlbl. CBS3b MACCHI €
SHEPrUeil U UMITYJIbCOM. DHEPIHsl MOKOs

KonTponbnas pabota «Ontuka. OCHOBBI CIEIMATEHON TEOpUr
OTHOCUTEITLHOCTH

®otonsl. opmyna [Inanka. DHeprus 1 UMIyasCc GoToHa

OtkpeiTHe U uccnenoBanue porordpdexra. OnbiTel A. I'.
CroneroBa

3akonbl portorddexra. YpaBHeHHUE DUHIITECHHA IS
doroaddexra. «Kpacnas rpanuna» porosddexra

JHasnenue ceera. Onwitel I1. H. JIeGeneBa. Xumuueckoe
JNIEUCTBUE CBETA

TexHn4eckue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHUE:
¢boTodeMeHT, POTONATUHK, COJIHEUHas OaTapesi, CBEeTOIUOT

Pemenue 3amad mo Teme «DIIEMEHThI KBAHTOBOM OITHKH)

Mopenb aroma Tomcona. OnbiTel Pesepdopa mo paccessHuro o-
yactull. [lnanerapnas Mmozgens aroma

IToctynater bopa

W3nydenune u nornomeHue GOTOHOB MPH MEPEXOE aToMa ¢
OJIHOT'O YPOBHsI DHEPIUU Ha APYyroi. Buasl criekTpos

BousiHoBBIE cBOicTBa yacTull. Bomusl ne bpos.

1

paboThI

KonunyecTBo 4acos
Bcero Konrtpombubie Ilpaktnyeckue H3YICHUA

paboThI

DJEeKTPOHHBIE U(PPOBBIE

o0pazoBaTeNbHBIE PECYPChI

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf862

bubmuorexa [JOK
https://m.edsoo.ru/ffOcfa42

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfc68

bubmuorexa [JOK
https://m.edsoo.ru/ffOcf6f0

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfel6

bubmuorexa [JOK
https://m.edsoo.ru/ffOcffc4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d015e

bubmuorexa [JOK
https://m.edsoo.ru/ff0d04a6

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0302

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d091a

bubmuorexa [JOK
https://m.edsoo.ru/ff0dOafa

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

bubmuoreka [JOK


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
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

Ne Tema ypoxka KonunyecTBo 4acos [Hara DJEeKTPOHHBIE U(PPOBBIE

/1 Bcero Konrtpombubie Ilpaktnyeckue H3YICHUA 00pa30BaTeIbHBIC PECYPCHI
paboThI paboThI
KopnyckyssipHO-BOIHOBO# qyann3m. CIIOHTaHHOE https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3]TyYCHHE
50 OrtkpsiTue pagunoaktTuBHOCTH. OnbITh Pesepdopaa mo 1 bubnnoreka [JOK
OIPE/ICIICHUIO COCTaBa PAIUOAKTUBHOTO U3IYUCHUS https://m.edsoo.ru/ff0d0fd2
51 CaoiicTBa anbda-, 6era-, ramma-u3rydeHus. Biusaue 1
PalMOAKTUBHOCTHU Ha KHBBIC OPTaHU3MbI
52 OrtkpsiTHE TPOTOHA U HEWTpoHa. M30Tombl. Anbda-pacna. 1 bubnnoreka [JOK
DJIEKTPOHHBIN U MMO3UTPOHHBIN OeTa-pacmas. ['amMmma-u3inydeHne https://m.edsoo.ru/ff0d1162
53 DHeprus CBs3M HYKJIOHOB B sifipe. SnepHbie peakuuu. Snepubii 1 bubnuorexa [JOK
peaktop. [Ipobnembl, mepCIEKTHBBI, IKOTOTUIECKUE ACTIEKTHI https://m.edsoo.ru/ff0d1356
SIIEPHOM SHEPTETUKH
54 DnemeHTtapHble yacTUllbl. OTKPBITHE TO3UTPOHA. MeTo b1 1 bubnuotexa [JOK
HaAOJIOACHUS M PETUCTPALIMH JIEMEHTAapHbIX YacTull. Kpyrisiii https://m.edsoo.ru/ff0d0e38

cron «DyHIaMeHTalbHbIE B3aUMOJICUCTBUS. ETUHCTBO
(bu3nUecKoil KapTUHBI MUPa

55 Bug 3Bé3nHoro HeOa. Co3Be3nus, ipKue 3BE3/IBI, TUTAHETHI, UX 1
BuAMMoOe ABIkeHMe. CojTHEUHas cucTeMa

56 Counne. CoHeyHast akTHBHOCTh. McTounuk sueprun Comaman - 1
3BE3/1

57 3BE31bI, IX OCHOBHBIE XapaKTEPUCTHKU. 3BE3 b TITaBHON 1
MOCJIeI0BAaTEILHOCTH. BHYTpeHHEe cTpoeHHE 3BE3.
CoBpeMeHHbIE TPEICTABICHUS O TPOUCXO0KACHUH U SBOJIIOLUN
CouHIta 1 3BE31Q

58 Mureunsrii [Tyte — Hamra [Namaktuka. [TotoskeHre U TBIOKEHUE 1
Connua B I'anaktuke. ['anaktuku. YEpHbIe ABIPHI B siapax
TaIAKTUK

59 Bcenennas. Paz6eranue ranaktuk. Teopus boibimoro B3psiBa. 1
PenukroBoe n3inydenue. MeraranakTuka


https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

Ne Tema ypoxka KonunyecTBo 4acos [Hara DJEeKTPOHHBIE U(PPOBBIE

/1 Beero Konrponbsie IlpakTuueckume H3YYCHHS — 00pasoBaTelbHBIC peCypChl
paboThI paboThI
60 Hepermernabpie TpoOIEMbI ACTPOHOMHH 1
61 KouTponpHas padoTa «JIeMEHTbI ACTPOHOMHUH U 1 1
acTpou3uKm»
62 O6o6maromuii ypok. Ponb ¢pusuku u acTpoHOMUU B 1

SKOHOMHYECKOM, TEXHOJIOTHYECKOM, COIMMAIFHON M STHYCCKOM
chepax IeAaTeIbHOCTH YelIOBEKa

63 Ob6o6maromuit ypok. Posib u MecTo (hU3HKU U aCTPOHOMHH B 1
COBPEMEHHOM HAYYHOU KapTHHE MUPA

64 OO6o06matromuii ypok. Posb pusudeckoii Teopun B 1
(dbopMHpOBaHUY MPEACTABICHUHN O GU3NUECKON KapTHHE MHUpa

65 OO6o6maronuii ypok. Mecto pusnueckoil KapTHHBI MUpa B 1
00IIIeM psITy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MIPEJCTAaBICHUN O IPUPOJIE

66 Pe3sepBHBIN ypok. MarHuTHOE 1oJie. DIEKTpOMarHUTHas 1
WHTYKITUS
67 PeseprubIii ypok. Onrtrka. OCHOBBI CIICITUATBHON TCOPHH 1
OTHOCHUTEIIEHOCTH
68 Pesepnbiii ypok. KBanToBas ¢pusuka. JneMeHTbl acTpoHOMUM 1 1 bubmuoreka [IOK
acTpo(U3HKH https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 7

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IVISA YYEHUKA


https://m.edsoo.ru/ff0d1784

METOJUYECKHUE MATEPHUAJIBI JIVIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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