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IHHOACHUTEJBHAA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHErO 00IIero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IOJIO)KEHMH U TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTenbHOI porpaMMmel, ipeacTaBieHHbIX B DI'OC COO, a Takxke ¢ yu€ToM deaepanbHOI
paboueii mporpaMMbl BOCIIUTAHUS ¥ KOHLIETIIIUY MpEenoiaBaHus yueOHoro npeamera «Pu3nka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3yrOLIMX OCHOBHbBIE
o0pa3oBaTelibHbIE IPOTrPAMMBI.

Conepxanue mporpaMMbl 1O (pu3uMKe HampaBieHO Ha (OPMHUPOBAHHE €CTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kimaccoB npu oOydeHuu ux ¢Gu3MKe Ha OA30BOM
YPOBHE Ha OCHOBE CHCTEMHO-/IEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K 1IaHUPyeMbIM JMYHOCTHBIM, MPEIMETHBIM U METampeIMETHBIM
pe3yabTataM OOy4YeHHs, a TaKKe YYUTHIBACT HEOOXOIMMOCTh peau3allii MEXKIIPEIMETHBIX
CBs3el (PU3MKM C EeCTECTBEHHO-HAayYHbIMH YyueOHBIMU IpeaMeTamMu. B Hell ompepenstorcs
OCHOBHBIC IIEJIM M3y4eHHs (U3UKM HA YPOBHE CPEIHET0 OO0Iero oOpa3oBaHWs, IJIAHUPYEMbIE
pe3yNbTaThl OCBOEHUS Kypca GU3UKH: TUYHOCTHBIE, METallpeIMETHbIC, MPeMETHbIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o (hu3mKe BKIIOYACT:

IUTAHUPYEMbIE PE3yJbTaThl OCBOCHHA Kypca (M3MKM Ha 0a30BOM YpOBHE, B TOM YHCIIE
IIpeIMETHBIE PE3YJIbTAThI IO roj1aM O0yUEHUs;
coJiepkanue yuyebHoro npeamera «Pu3nka» Mo rogam o0ydeHusl.

®du3nka Kak HayKa 0 HanboJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIJ B CHUCTEMY 3HAaHUH 00 OKpY’KarolleM MUpe.
[konpHBIH Kypc (U3UKH — CHCTEMOOOpA3YIOIIUN JJIs €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, MTOCKOIBKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, H3y4aeMbIX
XuMHel, Ouonorue, ¢usmdeckoit reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
npUMeHeHHe (pU3NYEeCKUX 3HaHUH ONpeessieT XapakTep U pa3BUTHE pa3HOOOpa3HbIX TEXHOJIOTHM
B c(epe HSHEPreTHKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJYYEHHS HOBBIX MAaTEpUajOB C
3aJJaHHBIMH CBOWCTBaMHU U Ipyrux. Mzyuenue (pu3nku BHOCUT OCHOBHOM BKJIAJ B ((OPMUpPOBaHHE
€CTECTBEHHO-HAYyYHON KapTHHBI MUpa oOydaromuxcsi, B (pOpMHUpOBAaHUE YMEHUN NPUMEHSTh
HaYYHBII METO/] TO3HAHUS ITPH BHIMOJHEHUH UMHU Y4E€OHBIX HCCIICIOBAHUIA.

B ocHoBy kypca ¢hu3uku 1ist ypoBHS CpeHEero 001iero o0pa3oBaHUs MOJIOXKEH PsJl UJICH,
KOTOpPbIE MOKHO paccMaTpUBaTh KaK MPUHIIUIIBI €r0 TOCTPOEHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

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

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'YMaHUTaApHOTO
noTeHnuanta Gu3n4ueckoi Hayku, OCMBICIIEHUE CBSI3U Pa3BUTHUS PU3UKU C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMU M SKOJIOTHYECKUMU MPOOIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3uku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYTrOM TEXHUYECKHMX U TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocusayuu peannsyercs IOCPEACTBOM BBEICHHS 3JIEMEHTOB COJEp>KaHUS,
NOCBALIEHHBIX 3KOJIOTMYECKUM NpoOjiIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOIeM palliOHAIFHOTO MPUPOIOIIOIb30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

Crep)XHEBBIMU 3JIEMEHTaMH Kypca (UM3UKH Ha ypOBHE CpeIHEro odmero oOpa3oBaHHS
SBIISAIOTCS (U3MUecKkue Teopuu ((HOpMHUpPOBaHHME MPEIACTABICHUNA O CTPYKTYpe HOCTPOCHUS
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIOB B COBPEMEHHBIX



NPEICTAaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJIS ONMUCAHHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U MIPOLIECCOB).

CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (DM3MKU pealln3yeTcs MPEXIe BCETO 3a CUET
OpraHHu3aIi IKCIEPUMEHTAIBHON NesATeNbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(¢U3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB U
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
npoliecca UCXOs U3 0COOEHHOCTEH TUIAaHUPOBAHUA U OCHAleHUs KabuHeTa ¢usuku. [Ipu sTOM
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHUS 3aBUCHUMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bornbiioe BHUMaHUE yAeNseTcs PeIICHUIO PAacuETHBIX M KadeCTBEHHBIX 3a1ad. [lpu sTom
JUTSL PacYETHBIX 3a]1a4 IMPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33JIaHHOM (pU3MUECKON MOJAEIBIO,
MO3BOJISIOIINE PUMEHSATh H3yYSHHBIEC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO pas3zena Kypca,
TaKk W HMHTETPUPYS 3HAHUA U3 Pa3HbIX pas3fenoB. [lis KauyecTBEHHBIX 3a/ad MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXarollel >KU3HH, TpeOyromue BbiOOpa (pU3MUecKOoW MOJeNu A CUTyallud HpPaKTHKO-
OPUEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuasbHO-TEXHHUYECKOMY
obecrieyeHnIo yueOHOTo mporiecca 0a30BbIi YpOBEHb Kypca (PU3UKH HA YPOBHE CPEIHETO 00IIEero
0o0pa3oBaHMs JOKEH M3ydaTbCs B YCIOBUAX MPEIMETHOro kabuHeTa (DM3MKU WIH B YCIOBHUSAX
MHTETPUPOBAHHOTO KaOWHETa IMpeIMETOB €CTECTBEHHO-HAYYHOTO NWKIa. B kaOuHere ¢Gu3nku
JIOJDKHO OBbITh HeoOxoaumoe jabopaTopHOoe 0O0OpYyJOBaHWE Ul BBINOJHEHHS YKa3aHHBIX B
nporpaMMe 1o (Gpu3nKe yIeHHUECKUX MPAKTHIECKUX paboT U IEMOHCTPAIIHOHHOE 000pyI0BaHHE.

JleMoHCTpalMoHHOE 00opyoBaHHE (OPMHUPYETCS B COOTBETCTBUHM C IMPHUHLUIIOM
MUHHMAaJIbHOH JOCTATOYHOCTH M 00ECHEUMBAET IMOCTAHOBKY MEPEUNCIIEHHBIX B MPOrpaMMe T10
¢u3uKe KIIOYEBBIX JEMOHCTPALUMH JUIsl MCCIEIOBAHUS HM3y4aeMbIX SBICHUH M IPOLECCOB,
IMITUPUYECKUX U (PYHITaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpYyZOBaHHE AJS YYEHMUYECKHX IMPaKTHYECKUX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOeCTeuMBaeTcsi B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThl J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BAaHUHM AHAJOTOBBIX W IU(PPOBBIX MPUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.

OCHOBHBIMU LEJIIMU U3Y4YeHUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:
dopMHpOBaHHE HHTEpeca U CTPEMJICHHS OOYYAIOUIUXCS K HAYYHOMY H3YYEHHMIO HPUPOJIBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE TPEACTABICHUI O HAYYHOM METOJIE MO3HAHHS M (DOPMUPOBAHHE HCCIIEIOBATEIHCKOTO
OTHOIIEHHSI K OKPYKAIOIINM SIBIICHHUSIM;

(bopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yabTaTa U3y4eHUsI OCHOB CTPOCHHUS MaTepUU U
(byHIaMEHTAIEHBIX 3aKOHOB (PH3UKH;

(dopmMHpoBaHUEe YMEHUN OOBSICHATH SIBICHUS C UCMOJIb30BaHUEM (PU3MUECKUX 3HAHUN U HAYYHBIX
JI0Ka3aTeNbCTB;

dbopMupoBaHUE MPECTABICHUNH O ponu (U3MKHU Ui Pa3BUTHUSL JPYIHMX E€CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHUH.

JlocTikeHne 3TUX Lesell oOecreunBaeTcs pelieHHeM CIEAYIONMX 3a7ad B Ipoliecce
W3y4deHus Kypca (U3HKH Ha YPOBHE CPEIHETO 00IIero oopa3oBaHusI:
npruoOpeTeHne CUCTeMbl 3HAaHUH 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIIIOYAass MEXaHHUKY, MOJIEKYJSPHYIO (HU3UKY, DJICKTPOAWHAMHKY, KBAaHTOBYIO (U3HMKY U
AJIEMEHTHI aCTPOPU3UKH;



dbopMUpOBaHHE YMEHHI TPHUMEHATh TEOPETUYECKUE 3HAHUS Uil OOBSCHEHHS (U3MYECKUX
SBJICHUH B IPUPOJIE U JUIsl IPUHATHS MPAKTUYECKUX PEIICHUN B IOBCETHEBHOM KU3HU;
OCBOCHHE CIIOCOOOB pPEIICHUs PA3TUYHBIX 337a4 C sIBHO 33JaHHON (PU3MYECKOi MO/eNbIo, 3a/1a4,
MOJPa3yMEBAIOIINX CAMOCTOSITEIBHOE CO3/IaHHE (PU3MUECKOW MOJENH, aJCKBAaTHON YCIOBUSIM
3a]a4u;

NMOHMMaHWe (U3NYECKUX OCHOB W TMPHUHIMIIOB JEUCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSIHUS Ha OKPYKAIOUIYIO CPENY;

OBJIAJICHUE METOJAMHU CaMOCTOSITEILHOTO TIUIAHUPOBAHUA W TPOBEACHUS  (PU3HMUECKHX
SKCIIEPUMEHTOB, aHaJlIW3a M HWHTEpIpeTanuu WH(OpManuu, onpeaeneHus JAOCTOBEPHOCTU
IIOJIyYEHHOT'O PE3yJIbTaTa;

CO3JaHME YCIOBUHM Il Ppa3BUTHS YMEHHIl TMPOEKTHO-HUCCIENOBATENIbCKONH, TBOPUYECKON
JESITEIIbHOCTH.

Ha w3yuenue ¢usuku (0a30BBIi ypOBEHb) HA yYpOBHE CpEIHEro OOIIETro 0Opa3oBaHUs
otBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B Henento), B 11 kinacce — 68 yacos (2 Jaca
B HEJIEINIO).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb J1adopaTOPHBIX U MPAKTUYECKUX paboT
SIBIIIETCS. PEKOMCHJIOBAaHHBIM, YYHTEIh JEJIaeT BBHIOOP MPOBEICHHS J1ab0paTOpHBIX padoT U
OTIBITOB C YU4ETOM UHIUBUAYATbHBIX OCOOEHHOCTENH 00YUYaOLIUXCS.

COJAEPKAHUE YYEBHOI'O ITPEIMETA
10 KJIACC

Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS

®usnka — Hayka o npupoje. HayuHele Meroabl MO3HaHUA OKpyXkarouiero mupa. Pomib
HKCIIEPUMEHTA U TEOPHH B MPOIECCE TTO3HAHUS PUPOJIbI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (pusndeckux siBJIeHWid U npoieccoB. Hayuneie runores3sl. dusnueckue
3aKOHBI ¥ TEOpHH. [ paHHIIBl MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [[pHHITUTT COOTBETCTBUSI.

Ponp u mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOW HaydyHOW KapTUHBI MHUpa, B
MIPaKTUYECKON JeATETbHOCTH JIFOJICH.

Llemoncmpayuu

AHanorosbie U TU(POBBIE U3MEPUTEIHHBIE TPUOOPHI, KOMITBIOTEPHBIC TATUYNKHU.

Pa3pnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe ABWKEHHE. OTHOCHTENBHOCTh MEXaHWYECKOro naBuxkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepualbHOM TOUKH, UX MPOEKIIMU HA OCU CHCTeMbl koopAuHaT. CloKeHHe NepeMeleHU 1
CJII0’KE€HHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsSMONIMHEHHOe NnBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHS MaTEPHAIbHONW TOYKH OT BPEMEHH.

CBoOonHOe majeHune. Y CKopeHrue CBOOOHOTO Ta/ICHUS.

KpuBonuneliHoe nBmkeHue. JIBH)KeHHME MaTepUAIbHOM TOYKHM IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO. YTJIOBast CKOPOCTb, JIMHENHAs CKOpocTs. Ilepuon n yacrora
oOpartenus. LleHTpocTpeMuTebHOE YCKOPEHHUE.

TexHu4eckre yCTpouCTBa U MPAKTUYECKOE MPUMEHEHHE: CIIUIOMETP, ABUKEHUE CHAPAIOB,
LIEMTHBIE U PEMEHHBIE NIEPEIAYN.

Jlemoncmpayuu



Mopnenb cucTeMbl OTCUETA, WIITHOCTPALM KHHEMAaTUYECKUX XapaKTEPUCTHUK JBHIKEHUS.

[Tpeobpa3zoBanre ABMKEHUI C UCIIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmtonenue npuxeHus Tena, OpoleHHOro Mo/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHust CBOOOIHOTO MaICHUSI.

HamnpaBnenue cCkOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomul

N3yueHnne HepaBHOMEPHOTO JIBM>KEHHUS C LIEJIBEO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccenenoBanue COOTHOIIEHUS MEXKIY IIyTSIMU, IPOMACHHBIMU TEJIOM 3a I1OCJIE10BATEIbHbIE
paBHbBIE IPOMEXYTKA BPEMEHHU IIPU PABHOYCKOPEHHOM JIBM)KEHUHM C HayalbHOM CKOPOCTHIO,
PaBHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BI3KOU KUIKOCTH.

N3ydeHue ABMKEHUS Tena, OpPOIIEHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocutenbHOCTH ["anmites. [lepBbiit 3akoH HeroToHa. MIHEpuManbHbIe CUCTEMBI
OTCYETA.

Macca Tena. Cwuma. Ilpunnun cynepro3unmu cuil. Brtopoit 3akon HeroTona st
MarepuanbHOU Touku. Tperuii 3akoH Hpr0TOHA [UIsl MaTepruanbHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuyeckas CKOPOCTb.

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

Tpenue. Buabl Tpenus (1mokosi, CKoybxeHus, kauenusi). Cuia tpenusi. Cyxoe tpenue. Cumna
TPEHHsI CKOJIbXKEHUS U cuia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTUBICHHS TpU
JBUJKCHHUHU TE€JIa B )KUJAKOCTH WJIN rase.

[TocTynaTensHOE M BpalllaTelIbHOE ABH)KEHHE aOCOIFOTHO TBEPJOTO TeNa.

MOMEHT CHIIBI OTHOCUTENBHO OcH BpauieHus. [limeqo cuitbl. Y ciioBust paBHOBECHS TBEPAOTO
Tena.

TexHudyeckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: MOAIINIHUKY, JABUKCHUE
VCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiEHME NHEPLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJl.

Bropoii 3akoH HeroToHa.

N3mepenue cuil.

CrnoxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMariii.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U NAJCHUU.

CpaBHEHHME CWII TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecUs TBEPAOTo Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuenne aBrkeHUs OpycKa 110 HaKJIOHHOM MIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHUKAMOIIMX B NPYKHUHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPAICHUS.

Tema 3. 3aKoHbL COXPAHEHUA 8 MEXAHUKE

HNmnynsc MaTepraibHOM TOYKHU (Teda), CUCTEMbl MaTepUaIbHBIX ToUeK. IMITynbc CUIlbl U
M3MEHEHUE UMITYJbCca Teja. 3aKOH COXpaHEHUS UMITyJbca. PeakTMBHOE ABM)KEHHUE.

Pabora criisl. MOIIHOCTE CHIIBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. Teopema 00 M3MEHEHMM KHHETHYECKOMH
SHEPIUH.

[TorennmanbHas sHeprus. IloTeHManbHAsA SHEPTUS YIPYTO 1e()OPMUPOBAHHOMN MPYKUHBI.
[ToreHuuanbHas 3HEpPTUs TeNa BOIM3U MOBEPXHOCTH 3EMIIH.



[ToreHnuanbHbple U HEMOTEHUUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMATIBHBIX CHII C
VU3MEHEHHUEM MEXaHNYECKOW SHEPIrUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYipyrue u Heynpyrue CTOIKHOBEHHUS.

TexHHUYeCKHe yCTpPONCTBA U IPAKTHYECKOE NPUMEHEHHUE: BOJOMET, KOINEDP, NMPYKUHHBINA
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTruBHOE BUKEHUE.

[Tepexox moTeHIIMATFHON SHEPTUN B KHHETHYECKYIO U 00PATHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne aOCONIOTHO HEYNPYroro yaapa C IMOMOLIbIO JABYX OJMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsA3M pabOThl CUJIbl C U3MEHEHHUEM MEXaHMYECKOM SHEpruu Tena Ha
IIPUMEpE PACTSHKEHUSI PE3UHOBOTO JKI'yTa.

Pasnen 3. Mosekyasipaasi pu3nka u TepMOAUHAMHKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE NOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU U UX ONBITHOE 00OCHOBaHHUE.
Bpoynosckoe amwkenue. Jnddysus. Xapakrep ABIKEHHS U B3aNMOACHCTBHS YaCTHUI] BEIIECTBA.
Mogenu cTpoeHus ra30B, KUAKOCTEH U TBEPABIX Tell U 00BsICHEHUE CBOMCTB BEIllECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl mosekyil. Konnuectso Bemectsa. [loctosHHas ABorajpo.

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

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONW TEOpUH
uaeanbHOro rasa. AOCONMIOTHas TemIeparypa Kak Mepa cpeiHed KHHETHYeCKOH »Hepruu
TEIJIOBOTO JABMKEHHS yacTull ra3a. [[Ikama remneparyp KenbBruHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Kuanelipona. 3akon [lanerona. M3onponeccsl B nAcalbHOM ra3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM BeIlleCTBa. ['paduueckoe NpeacTaBICHHE H30IPOLIECCOB: H30TEpMa, HM30X0pa,
n3obapa.

TexHU4eCKHEe yCTPOMCTBA U TPAKTUUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnpIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu  MOJEKYI
OpraHUYEeCKUX COCIUHECHU.

OnbIThl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mojenb 6pOYHOBCKOTO JTBH)KEHUSI.

Mognens onbiTa [lITepHa.

OnbIThI, JOKa3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHS.

Mopenb, HUTFOCTpUPYIOIIAs IPUPOLY JABIECHUS ra3a Ha CTEHKH COCYAA.

OnbIThI, HIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UIEAIBHOTO Ia3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

OmnpezneneHnre Macchl BO3[yXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MEpeHUil o0béma
KOMHATBHI, IABJIICHUS U TEMIIEPATYPHI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy ITapaMeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoauHaMmuueckass cucteMa. BHYTpEHHsISI 3HEprusi TEPMOJMHAMMYECKOW CHUCTEMBI U
crocoOb! e€ uzmenenus. KomndyectBo TemioTsl U pabora. BHyTpeHHAS SHEprusi 0lHOAaTOMHOTO
UJeaIbHOIO ra3a. Buzsl Teronepenayu: TEIUIONPOBOIHOCTL, KOHBEKIUS, U3JIydCHHE. Y IebHas
TEMJIOEMKOCTh BelecTBa. KoamdyecTBo TEIIOTHI IPHU TEIUIONEpeaaye.

[Tonsstue 00 ammaGatHOoM mporecce. IlepBblii 3akoH TepMonuHamukH. llpumeHenue
MEPBOIo 3aKOHA TEPMOAMHAMUKHY K H3ompolieccaM. ['papuueckast uHTepIpeTanus paboThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatuMocTh mpoieccoB B MpUpoe.



Tennobie MamuHbl. [IpuHIUIBL KeHCTBUS TEIIOBBIX MaliuH. [IpeoOpazoBanus sHEPTUU B
TeIIOBBIX MammurHax. KoaddunueHT mone3noro aerctBus TerioBoi Mamunel. [{ukn KapHo u ero
KO3(PPHULIMEHT MOJIE3HOTO ACUCTBUS. DKOJIOTHUECKUE MTPOOIEMBI TETNIOIHEPTE€TUKH.

TexHnueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: JBUIATEIb BHYTPEHHEIO
CropaHusi, OITOBOI XOJOIMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEW HSHEpPIUM Tejla MPU COBEPIICHUH pPAaOOTHI: BBUIET HPOOKH W3
OyTBUIKH II0J] AEUCTBUEM CKATOI'0 BO3/yXa, HarpeBaHue 3(hupa B JIATYHHOU TpyOKe IyTEM TpEeHUs
(BuaeOIeMOHCTpAIHS ).

M3MeHeHne BHYTpEHHEH sHepruM (TeMIepaTypsl) Tela npu Terionepeaaye.

OnpIT 110 a7MabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Mozenu napoBoil TypOUHBI, ABUraTelsl BHYTPEHHETO CrOPAaHUs, pEaKTUBHOI'O IBUraTeIsl.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

W3mepeHue yaeapHOU TEeII0EMKOCTH.

Tema 3. Azpecamnvie cocmoanua ¢ewjecmea. Dazoevie nepexoosl

[Tapoo6pazoBanue u koHaeHcauus. Mcnapenue u kuneHne. AGCOIIOTHAS U OTHOCUTENIbHAs
BJIOKHOCTh BO3/1yxa. HacklmeHHbI map. YaenpHas TEIUIoTa mapooOpa3oBaHHs. 3aBHCHMOCTh
TEMIIEPATYPBI KUIIEHUS OT JABJICHUS.

TBépnoe Teno. Kpucrannnueckue u amopdubie Tena. AHU30TPONHMS CBOMCTB KPUCTAIIIOB.
Kunnkne xpucramiel. CoBpeMeHHble Marepuaibl. llnaBnenue m kpucrammmsanus. Y elbHas
TeruioTa miasiaeHus. Cyonumanus.

YpaBHeHUe TeII0BOro HagaHca.

TexHuuyeckue ycTpoHCTBa W MPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP M ICHXPOMETD,
KaJIOPUMETP, TEXHOJIOTUH MOJTYYEHHS] COBPEMEHHBIX MaTEpUAOB, B TOM YHCJIE HAHOMATEPHAJIOB,
Y HAaHOTEXHOJIOTHH.

Llemoncmpayuu

CBolicTBa HaCHIIIEHHBIX [1APOB.

Kunenne npyu NoOHWKEHHOM JJaBJICHHH.

Crioco0Ob1 U3MEpEeHUs BIAKHOCTH.

HaOnronenue HarpeBaHus U TUIaBJICHUS KPUCTAIIMUECKOTO BEIIECTBA.

JleMOHCTpanys KpuCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

H3mepeHne OTHOCUTEIbHON BIa)KHOCTH BO3/1yXa.

Pa3zgea 4. diekTpoauHamMuKa

Tema 1. dnexkmpocmamuxa

ONeKTpu3anusa TeNl. OJEeKTpUYeCKuil 3apsan. JlBa BHIAa BIEKTPUYECKHX 3apsoB.
[IpoBOIHUKY, TUDNEKTPUKH U MOTYNPOBOJAHUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOT0 3apsia.

B3aumopeiicteue 3apsnoB. 3akoH Kynona. TouedHslid  37I€KTpUYeCKH — 3aps.
Onekrpuueckoe mnose. HanpskéHHocTh anekTpuueckoro nossd. IlpuHumn cynepnosunuu
AIIEKTPUYECKHUX MoJiel. JIMHUN HanpsKEHHOCTH SJIEKTPUUECKOTO TOJIS.

Pabora cun sanexktpocrarndeckoro nos. [lorennuunan. Paznocts notenmanos. [IpoBoaHuku
U TU3JIEKTPUKH B 3JIEKTPOCTATHUECKOM MoJie. JludnekTpruueckasi IpOHUIIAEMOCTb.

OnekTpoéMkocTb. Konaencarop. DIeKTpOEMKOCTh IUIOCKOTO KOHAEHCATOpa. ODHEprus
3apsAYKEHHOI0 KOHJIEHCATOPA.

TexHuueckue ycTpoilcTBa M MNPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONpPHOOPOB, KOHAECHCATOp, KOMUPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS dJIEKTPOMETPA.

B3auMopeiicTBue HaIEKTPU30BAHHBIX TEIL.



DIEKTPUUECKOE MOJIE 3apSKEHHBIX Tell.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUUeCcKast 3alluTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHUECKOM II0JI€.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IJIOCKOTI0 KOHJIEHCATOPA OT IUIOMIA M IUIACTUH, PACCTOSHUS
MEXAY HUMH U TU3IEKTPUUIECKON MIPOHNULIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DNEKTPUYECKUN TOK. YCJIOBHSI CYLIECTBOBAHMS 3JIEKTPUUECKOrOo TOKA. MICTOUHMKM TOKa.
Cuiia Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LeTnH.

DIIEKTpUUYECKOE CONPOTHUBIICHHE. VY nenbHOE CONPOTUBIICHUE BEILECTBA.
[TocnenoBarenbHOE, NapamieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

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

DNEeKTPOABUKYIIIasl CUJIa U BHYTPEHHEE COIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma aist
MOJIHOM (3aMKHYTOM ) asiekTpudeckoit nenu. KopoTkoe 3amMbIkaHue.

DNeKTpOHHask IPOBOAMMOCTb TBEP/BIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS] METAJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpuuecKkuil ToK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHash MPOBOAUMOCTh MOJIYNPOBOJHUKOB.
CsoiicTBa p—Nn-niepexona. IlomynpoBogHUKOBbIE TPHUOOPHI.

ONEKTpUYECKUH TOK B PpacTBOpAax M paciulaBax 3JIEKTPOJIUTOB. JIEKTPOIUTHYECKAS
JUCCOITHAITUS. DIIEKTPOJIN3.

DneKkTpudecKkui TOK B ra3ax. CaMOCTOATENbHBIM U HECAMOCTOATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHHnueckue yCcTpoiCcTBa U MPAKTUIECKOE IPUMEHEHHUE: aMIIEPMETP, BOJBTMETP, PEOCTAT,
UCTOYHUKU TOKa, D3JIEKTPOHArpeBaTelbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE NPUOOPHI,
TEPMOMETP  CONPOTHUBIEHMs, BAaKYyMHBIH  JHOJ, TEPMHUCTOPbl M  (OTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIN TNOJI, TajbBaHUKA.

Llemoncmpayuu

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

3aBUCHUMOCTb CONPOTHUBIIEHUS LWIMHIPUYECKUX IPOBOJHMUKOB OT JJIMHBL, IUIOLIAAN
MOTIEPEYHOr0 CEUEHUsl U MaTepHuaa.

CMelaHHOE COEIUHEHHUE POBOIHUKOB.

[IpsiMmoe m3MepeHue 3IeKTpoABMXKYHIEH cuiibl. KOopoTkoe 3amMplkaHHE TaJbBaHMYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUS.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

W ckpoBo# pa3psa v MPOBOAMMOCTD BO3AyXa.

OaHOCTOPOHHSSA MPOBOMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

W3ydeHne CMEIIaHHOTO COEAMHEHUSI PE3UCTOPOB.

W3mepenne 31eKTpOoABHXKYIIEH CUIIBI HCTOYHUKA TOKA M €T0 BHYTPEHHETO COMPOTUBIICHUS.

Habmronenue anekrponusa.

MexknpeaMeTHbIe CBS3H

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce OCyHIECTBISIETCS C YYETOM
COJIEp)KaTEeNbHBIX MEXIIPEIMETHBIX CBfA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.



Meoicnpeomemnuvle nowsimusi, CBA3aHHBIE C W3YYEHHMEM METOJOB HAy4YHOIO IO3HAHUS:
ABJICHUE, Hay4YHbIH (hakT, rumore3a, (Qu3nveckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJIEIIMPOBAHHE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHHU, TuHeHasa GyHKIus, mapabona, rumnepbona,
uX TpaduKy U CBOWCTBA, TPUTOHOMETpHUUYECKUE (DYHKIIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHTEHC,
OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U MX MPOEKIUU HAa OCH KOOPAMHAT,
CJI0)KEHHE BEKTOPOB.

buonocus: mexanuueckoe NBUKEHHE B KUBOU mpupoae, nuddysus, ocMoc, TEIooOMeH
JKUBBIX OPraHU3MOB (BHJIbI TEIUIONEpPEAaun, TEIJIOBOE PABHOBECHE), FJICKTPUUYCCKUE SIBJICHUS B
JKUBOM TIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasl Macca, TEIUIOBble CBOWCTBA TBEPIBIX TeJ, JKUAKOCTEH U Ta30B, 3JIEKTPUUECKUE
CBOMCTBA METAJIJIOB, SJICKTPOJIMTUYECKAS UCCOLIMAIINS, TaJIbBAHUKA.

l'eocpaghus: BAXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeodpa3oBaHUE IBUKEHUHN C MCIIOJIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEeXHHUKE, TOIIMITHUKK, HCIIOJIb30BaHHE 3aKOHA COXPAHEHHs HMITylIbca B TEXHUKE (pakeTa,
BOJOMET W JIpyrue), JBUTATENb BHYTPEHHETO CrOpaHWs, I1apoBas TypOuHa, OBITOBOI
XOJIOIMIBHUK, KOHTUIIMOHEDP, TEXHOJIOTHH MOJIyYeHUsI COBPEMEHHBIX MaTepHalloB, B TOM YHUCIIE
HAaHOMATEepHaJloB, M  HAHOTEXHOJOIMM,  D3JEKTPOCTAaTHYeCKas  3alluTa,  3a3eMIICHHE
JIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, SJICKTpPOHArpeBaTelIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEINbHBIE TPUOOPHI, TAIbBAHUKA.
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Pa3nen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. INeKmMpoOMAZHUMHAA UHOYKUUS

ITocTostHHBIE MarHuThl. B3auMozaeicTBHE NOCTOSHHBIX MArHUTOB. MarHutHoe mole.
Bekrop MarHuTHOM MHAyKUMH. [IprHIMI Cyliepno3uiMy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
uHAyKuuU. KapTrHa TuHUE MarHUTHON MHAYKLUHU TOJISl IOCTOSIHHBIX MAarHUTOB.

MaruutHoe moje NnpoBOAHMKA ¢ TOKOM. KapTuHa NMHMHA MHIYKIIMM MAarHUTHOTO IOJIS
JUIMHHOTO TIPSIMOTO IPOBOJHHKA M 3aMKHYTOT'O KOJBLEBOIO IPOBOJHMKA, KATYHIIKA C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NPOBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJIb M HallpaBJICHHE.

Cuna Jlopenna, e€ Moaynb W HampaBleHHME. J[BHKeHHE 3apsKEHHOHW 4YacTHIBl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBeHME DIIEKTPOMArHUTHOW MHAYKUMU. [lOTOK BekTOpa MarHUTHOM WMHIYKIUH.
DIIEKTPOABMKYILAsA CHJIA UHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW nHIyKunu dapanes.

BuxpeBoe anexkTpuyeckoe moiie. DNEKTPOABIIKYIAs CUla MHIYKIUU B IPOBOJHHUKE,
JIBIKYIIIEMCS TIOCTYIIATEIbHO B OJTHOPOJJTHOM MarHUTHOM ITOJIE.

IIpaBuno Jlenna.

NHyKTUBHOCTD. SIBIICHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CHUJIa CAMOUHIYKIUH.

OHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue ycTpoiicTBa M IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSHHBIE MAarHUTHI,
JIEKTPOMAarHUTBI, JIEKTPOJABUIaTENb, YCKOPUTEIIN HIEMEHTAaPHBIX YaCTHII, UHAYKIIHOHHAS T1€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKIIOHEHNE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM I1OJIEM.

JIMHMM MHIYKIIMY MarHUTHOTO MOJIS.

B3anmopenicTerue 1ByX POBOAHUKOB C TOKOM.

Cuna Ammepa.



[enictue cuibl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBiieHUE ANEKTPOMAarHUTHOM UHAYKIUH.

IIpaBuno Jlenna.

3aBUCUMOCTh 3JICKTPOABMKYIIECH CHIIBI MHIAYKIIMU OT CKOPOCTH M3MEHEHHUS MarHUTHOIO
IIOTOKA.

SIBieHure caMOMHIYKIUH.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

W3ydyeHre MarHuTHOTO TOJISl KaTYIIKU C TOKOM.

WccnenoBanue necTBUSI TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMArHUTHONW MHAYKIIHU.

Pa3pgean 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazZHumHble KoJ1e0anus

KonebGarenbnas cucrtema. CB0OOOIHBIE MeXaHWYECKHMe KoyieOaHus. [apMoHHUYecKue
konebanus. Ilepmon, dactora, amrumryna W ¢asa konebanuid. [lpyKUHHBIH MasTHUK.
MarteMaTnyecKuii MassTHUK. Y paBHEHHE rapMOHUYECKUX KojieOanuii. [IpeBpalienre sHepruu npu
FapMOHHMYECKUX KOJICOAHUSX.

Konebartenbubiii kKOHTYp. CBOOOJIHBIE S3JIEKTPOMArHUTHBIE KOJEOAHUS B HICATHHOM
KOoeOaTeIbHOM KOHType. AHAJIOTUS MEXKIYy MEXaHWYSCKUMU H  DJIEKTPOMArHUTHBIMU
konebanusimu. @opmyna TomcoHa. 3akoH COXpaHEHHS SHEPTUU B UACATBHOM KOJIeOaTEIIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaroMMX KojeOaHUAX. BbIHYX/I€HHbIE MEXaHUYECKUE KoJeOaHus.
Pe3onanc. BeiHyXeHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHusI.

[lepemenHbIii Tok. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYIHOE U JEHCTBYIOIIEE 3HAUEHUE CUJTBI TOKA U HATIPSHKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenada W MOTpeOIeHUE DIEKTPUYECKONH DHEPTHH.
DKOJIOTHYECKHE PHUCKH TIPU TPOU3BOACTBE JJEKTpodHEepruu. KymnbTypa HCHOIB30BaHUS
AIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HHU.

TexHudyeckne yCTpOMCTBA M MNPAKTUYECKOE IPHUMEHEHHUE: DJIEKTPUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUHU 3JIEKTpoIiepeaay.

Jlemoncmpayuu

Hccnenoanue mapaMeTpoB KosieOaTeNnbHOM CUCTeMbI (IPYKHUHHBINA UM MaTeMaTHUeCKUN
MasITHHK).

Habmronenue 3aryxaronux KonebaHuu.

WccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJICOAHUH.

Habmronenue pe3onanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHus.

OcmumorpaMmbl — (3aBUCUMOCTA  CHJIBI  TOKAa W HANpsDKEHUST OT  BPEMEHM) s
AIEKTPOMArHUTHBIX KOJICOAHUMN.

Pe3onanc nmpu mocnegoBaTeIbHOM COEAMHEHUU PE3UCTOPA, KATYIIKHM WHAYKTUBHOCTH M
KOHJICHCATOpA.

Mogenb TUHUU 3AEKTPOIEepEaauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue 3aBUCUMOCTH TIEPHOA MAJIBIX KOJIeOaHUH Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchbl rpysa.

HccnenoBanne NEepeMEHHOTO TOKAa B LENMH W3 MOCIEIOBATEIbHO COEIUHEHHBIX
KOHJICHCATOPa, KaTYIIKA U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMaAZHUMHbLE 60TIHbL

MexaHudeckue BOJHBI, YCIOBUs pacupocTtpaneHus. [lepuoa. CkopocTs pacnpocTpaHEHUs
U januHa BoNHBL [lomepeunple W mponmosibHble BONMHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKHUX BOJIH.
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3Byk. CkopocTb 3ByKa. ' pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJHBI. YCJIOBHUS M3Jy4Y€HUs AJIEKTPOMATHUTHBIX BOJH. B3anmuas
opueHranus BekTopos E, B, V B anexkrpomaruutHoi BosHe. CBONCTBA 31€KTPOMArHUTHBIX BOJIH:
OTpakeHHe, MpeJoMjieHHe, noispuzauus, audpakuus, wuHreppepenuus. CKopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[[Ixkana 3J1€KTPOMarHUTHbBIX BOJIH. [IpuMeHeHHE 3JeKTpOMarHUTHBIX BOJH B TEXHUKE M
OBITY.

[IpuHUMIIBI pagnoCBA3U U TeneBUAeHUs. Paqnonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAtOIIEH Cpeibl.

TexHuueckue yCcTpoWCTBa U IPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHBIE WHCTPYMEHTHI,
YIBTPa3BYKOBas JIMATHOCTHUKA B TEXHHKE W MEIULIMHE, pajap, PajAuONpUEMHUK, TEIEBU3O0D,
anTeHHa, Tenedon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Kounebmromieecst Te0 Kak HCTOYHHK 3BYKA.

Habmroienue oTpaskeHus ¥ MpeIoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHnny 1 1uppakind MEXaHHYECKIX BOJIH.

3BYKOBOH PE30HAHC.

HaGnronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM M 4YacTOTOM
KoJie0aHui.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTPaKE€HUE, IMPEIOMIICHHE,
nossipu3anus, 1udpakuus, HHTephepeHIHs.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. [IpsimonuHeiiHOe pacipocTpaHEHUE CBETa B OAHOPOJAHON Cpee.
JIyud cBera. ToYeUHBIN UCTOYHUK CBETA.

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

[Ipenomnenue cBetra. 3akoHbI TMPENOMIICHHS CBeTa. AOCONIOTHBIA  TOKa3aTelb
npenomiieHusi. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yrosn MOJHOrO BHYTPEHHETO
OTpPa’KEHUS.

Hucnepcus ceeta. CiioxxkHbIl cocTaB 6enoro cera. L{ser.

Cobupatomue ¥ paccewBaronie JHH3BL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONnTHYECKasl chiia TOHKOM JIMH3bI. [locTpoeHne n3o0paxeHuili B coOMparommx U paccenBarOIINUX
nuH3ax. @opMysa TOHKOW JIMH3BI. Y BEJIMUEHHE, 1aBAEMOE JTUH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

BonnoBas ontuka. Wurtepdepenius cBera. KorepeHTHbIE HUCTOYHUKU. Y CIOBUS
HaOIIOZICHUS MAKCUMYMOB ¥ MHHUMYMOB B HHTEP(hEPEHIIMOHHON KapTUHE OT ABYX CHH(pA3HBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpaxkmus ceera. [udpaxuuonHas pemérka. YcioBue HaOMIOACHHUS TJIaBHBIX
MaKCHMYMOB TIPH Ma/ICHUH MOHOXPOMATUYECKOTO CBeTa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuueckue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHE: OYKH, Jyma, (oToarmapar,
MIPOEKITMOHHBIN arapaT, MUKPOCKOTI, TEJIECKOT, BOJJOKOHHAS ONTHKA, TU(PpaKIIMOHHAS pEIIETKa,
MOJISIPOU.

Jlemoncmpayuu

[IpsiMonuHeitHOE pacHpOCTpaHEHUE, OTPaKEHHE M MperomiieHHe cBera. OnTrhuyueckue
IPUOOPHI.

ITonHoe BHyTpeHHEE OTpaxeHue. Moeab CBETOBOAA.

HccnenoBanue CBOMCTB M300payKCHHM B JIMH3aX.

Mopenu MUKpOCKOTa, TEIECKOIIA.

Hab6nronenue natepdepeHIinm cBeTa.
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Habmonenue nugpakiuu cera.

HabGnronenue aucnepcun cBera.

[Tomy4yeHue cekTpa ¢ MOMOUIBIO MPU3MBI.

[TomyyeHue cnekTpa ¢ TOMOIIBI0 TU(PPAKITMOHHONW PEIIETKH.
HabGnronenue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi
N3mepenue nmokazaresst IpeioMICHUs CTEKJIA.
HccnenoBanue CBOMCTB N300payKCHHM B JIMH3AX.
HabGnronenue qucnepcuu certa.

Pa3nen 6. OcHOBBI crIeUAIBHON TEOPUHM OTHOCUTEIBLHOCTH

['paHuLbl TPUMEHMMOCTH KIIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCUTEIIbHOCTH: HWHBAapUAHTHOCTb MOJYJISI CKOPOCTHM CBETa B BakKyyMmMe, NPUHLHII
OTHOCHUTEIBHOCTH DHHIITEHHA.

OTHOCUTENBHOCTDh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU M COKPAILIEHUE JTUHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUILIBI.

CBs13b MacChl ¢ YHEPTUEH U UMITYIILCOM PEISTUBUCTCKON YaCTUIIBI. DHEPTHs TTOKOSI.

Pa3znen 7. KBanToBas pusnka

Tema 1. Dnemenmol K6AHMOBOU ONMUKU

®oronsl. ®opmyna [lnanka cBs3u d3HEpPruu GOTOHA C €ro YaCTOTOW. DHEPrUusi U UMIYJIbC
dboToHa.

OtkpeiTue u wucciaenaoanue Qororpdexra. Omnbitet A. T. CromeroBa. 3aKOHBI
doroaddexra. YpaBHenue DitHmTeitna s Gporordpdexra. «KpacHas rpanuna» gorosdexra.

Hasnenue ceera. Onbith [1. H. JleGenena.

XHUMHYECKOE IEHCTBUE CBETA.

TexHuueckue yCTpoiiCTBA M NpaKTHUECKOE NpUMEHEHHe: (POoTo3aeMeHT, (OTOAATUUK,
COJIHEeYHast 6aTapest, CBETOAHO/.

Jlemoncmpayuu

D010 deKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

Hccnenoanue 3aKk0HOB BHELTHETO poTodPdeKTa.

Cseroguog.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -wactuil. [lnmanerapHas
mojens atoMa. Iloctynatel bopa. znyyenue u nornomeHue GOTOHOB MpHU MEpexoje aToMa ¢
OJIHOTO YPOBHS SHEPTUHU Ha Ipyroil. Buasl cnexktpoB. CeKTp ypOBHEH SHEPIUU aTOMa BOAOPO/IA.

BonnoBssle cBolicTBa yactuil. Bonnsl e bpoiinsa. KopnyckyaspHO-BOJIHOBOW Tyaan3M.

CroHTaHHOE U BBIHYKJIEHHOE H3JTyueHHE.

TexHuueckne yCTpONCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTpPAJIbHBIA aHaIU3
(cTieKTpOCKOIT), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopnenb onbiTa Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Hab6nronenne MMHEHYaThIX CIIEKTPOB H3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

Habmionenue nuHeiiuaToro crnekrpa.

Tema 3. Amomnoe aopo
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DKCIEPUMEHTHI, T0KA3bIBAIOIIKE CII0KHOCTh CTPOEHUS siipa. OTKPBITHE PAIUOAKTUBHOCTH.
Omnpitel Pesepdopna no onpeneneHuio coctaBa paaroakTUBHOro u3inydenus. CoiicTBa anbda-,
Oera-, raMmMa-u3ydeHus. BiusiHue painoakTUBHOCTH HA KHUBbIE OPTraHU3MBI.

OTtkpeITHE IPOTOHA M HeWTpoHa. HykimonHas monens siapa ['eiizenbepra—lBanenko. 3apsi
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacniaz. DIEKTPOHHBIN W MO3UTPOHHBIM Oera-pacmaj. ['amma-usnydeHue. 3aKoH
paZoaKTUBHOIO pacraja.

DHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. JlegekT Macchl sapa.

Snepusle peakuuu. JleneHue U CUHTES SEp.

Snepubiii  peaktop. TepmosnmepHbii cuHTe3. [IpoOiieMbl W TMEpPCIEKTUBBI  SAECPHOU
SHEPreTUKHU. DKOJOTUUYECKUE ACTIEKTHI SJIEPHON SHEPTETUKHU.

DOnemeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.

Metoapl HaOMIOEHUS U PETUCTPAIIUHU HJIIEMEHTAPHBIX YaCTHII.

OyHaaMeHTalbHbIe B3aUMOIeHCTBUS. EMuHCTBO (pr3nueckoi KapTHHBI MUpA.

TexHu4eckue yCTpONCTBAa U MPAKTHUYECKOE NMPUMEHEHHE: J03UMETp, kamepa Buibcona,
SIEPHBIN peakTop, aTOMHast bomoa.

Jlemoncmpayuu

Cu€TYrK MOHUBUPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HccnenoBanue TpekoB vacTuil (110 rOTOBBIM (oTorpadusam).

Pa3nen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH

Oransl pa3BuTUs actpoHomMuH. [IpukinagHoe 1 MUPOBO33pEHUYECKOE 3HAYECHUE AaCTPOHOMHUHU.

Bup 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKEHHUE.

ConneuHas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHbIE XapaKTepUCTHKU. J[narpamMmma «CeKTpalibHbIN KJ1acC — CBETUMOCTbY. 3BE3/1bI IIaBHON
MIOCJIEOBATENbHOCTU.  3aBUCUMOCTh ~ «Macca — CBETUMOCTBbY» JUIsl  3BE3]  IJIaBHOMU
nocneaoBaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE TMPEACTABIEHUS O
IIPOUCXOXKACHNN U 3Botonnu CoslHIA U 3BE311. DTalmbl XKU3HU 3BE3 L.

Mneunsiii [Tyts — Hamra ["'anaktuka. [lonoxxenne u nemwxenne Connna B ['amaktuke. Turbt
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIApax TaJIaKTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ramaktuk. Teopus
Bonsioro B3peiBa. PennkroBoe nsmyueHue.

Macmrabnas ctpyktypa Beenennoii. MeraramakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUHU.

Yuenuueckue nabnrooenus

Habmionenuss HeBOOPY>KEHHBIM TJ1a30M C HCIIOJIb30BAaHHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN
JUTSL OTIPEJIeNIEHNUs TIOJIOKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUs
CeBepHOro nonymapus 1 sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0maroniee NOBTOpeHUE

Ponp ¢u3nku u acTpOHOMHM B JKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMAIbHOW |
THYECKOH chepax AeaTeIbHOCTH YeJIOBEeKa, POJIb U MECTO (PU3UKH M aCTPOHOMUHU B COBPEMEHHON
HAay4YHOW KapTHHE MHUpa, POJib (HU3WYECKON Teopuu B (OPMHUPOBAHMM TPEACTABICHUH O
¢u3nueckoil kKapTuHe MUpPA, MECTO (PU3MUECKON KapTUHBI MHpa B OOILIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJCTaBICHUMN O MPUPOJIE.

Me:xnpeameTrHblie CBA3H

N3yuenne kypca ¢uzukm 06a30BOro ypoBHsS B 11 Kimacce oCymecTBiseTcs ¢ Y4ETOM
COJIEP)KATENBHBIX MEXKIIPEIMETHBIX CBSA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

13



Mesicnpeomemmuvie nowsamus, CBA3aHHBIE C HM3YYEHHEM METOAOB HAy4YHOIO ITO3HAHMS:
ABJICHME, HaydHbIM (akr, rumoresa, (uznyeckas BeIMYUHA, 3aKOH, TEOpUs, HAOINIOJEHHE,
JKCIIEPUMEHT, MOACIIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHWH, TPUTOHOMETpUYECKHE (YHKLMU: CHHYC,
KOCHHYC, TAaHIE€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOKIECTBO, BEKTOPBl U HUX
IPOEKIMM HAa OCU KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJAHBIE 3JEMEHTapHBIX (DYyHKIIMIA,
NPU3HAKYA TOJ00HS TPEYTOJIbHUKOB, OTPEICICHUE TUIOMIAIN TUNIOCKUX GUTYp U 00BEMa Tell.

buonoeus: anexrpuueckue siBIEHUS B )KUBOM pupoje, KojaeOaTeabHble JBU)KEHUS B )KUBOM
IIPUPOJIE, ONITUYECKUE SIBICHUS B )KUBOH IIPUPOJE, NEUCTBUE paAualliy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOGHHE aTOMOB U MOJIEKYJ, KpPUCTaJUIM4eCKas CTPYKTypa TBEPABIX Tell,
MeXaHU3MbI 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHuTHBIE TOJOCA 3€MJIM, 3AJI€KM MarHUTHBIX pyl, (oTochEMKa 3eMHON
IIOBEPXHOCTH, NPEICKA3aHUE 3€MIICTPSACECHUN.

Texnonozus: MTUHUM DJIEKTpOIIEperad, T€HEPATOP IEPEMEHHOI0 TOKa, 3JEKTPOJBUIraTellb,
UHAYKIMOHHAs TeYb, pajgap, paauoNpHEMHUK, TENEeBHU30p, aHTeHHa, Tenedon, CBY-meus,
IPOEKIMOHHBIN arnmapar, BOJIOKOHHAs ONTHKA, COJIHEUHas OaTapes.

INVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOTI'O ITIPEJJMETA

OcBoenne yueOHOro mpenmera «®Pu3mka» Ha YpOBHE CpemHero ooOmiero obOpa3oBaHHs
(6a3oBBIi  ypOBEHb) JODKHO  OOECIEYUTH  JIOCTHIKEHHE  CIEAYIOIIUX  JMYHOCTHBIX,
MCTAIIPEAMCTHBIX U IMMPEAMETHBIX O6pa3OBaTCJ'II)HI)IX PE3YyIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JImaHOCTHBIE Pe3yabTaThl OCBOCHHUS y4eOHOro mpeamera «Du3nka» AOHKHBI OTPaXkaTb
TOTOBHOCTh M CHOCOOHOCTH OOYYaroIUXCsl pyKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOeXaAeHU, COOTBETCTBYIOUIMX TPAJAMLIMOHHBIM LIEHHOCTSIM  pPOCCHIICKOro  oOIIecTBa,
pacIIMpeHne KU3HEHHOTO ONbITa U ONbITa ACSITENbHOCTH B MPOLIECCE pealn3allud OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  OO0yYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOro 00IIeCTBa;

MPUHATHE TPAJAUIMOHHBIX OOIIEYETOBEUECKUX TYMAHUCTHYECKUX M JEMOKPATHYECKUX
IIGHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIE€ATEIBHOCTh B HHTEpEcax TpakJaHCKOro oOlIecTBa,
y4acTBOBAaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3aIINH;

YMEHHME B3aUMOJIEUCTBOBATh C COIMAIBHBIMHU HWHCTUTYTAaMH B COOTBETCTBHUHM C UX
GYHKIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM JI€ATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS

c(OpMHPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPHOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYAAPCTBEHHBIM CHMBOJAM, JOCTHKEHMSM POCCHMCKUX
Y4EHBIX B 0071aCTH U3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBECHHUS;

CIIOCOOHOCTH OIIEHUBATH CUTYAIMIO ¥ IPUHUMATh OCO3HAHHBIC PEIICHISI, ODUECHTHPYSICh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHCJIE€ B I€ATEIbHOCTH YUYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOECHUE YCTOMUMUBOTO OYIYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:
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ICTETHYECKOE OTHOIICHHE K MUPY, BKIIOYAsi SCTETUKY HayYHOTO TBOPYECTBA, MPUCYILETO
(bu3HIEeCcKOI HayKe;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEPEC K Pa3IMIHbIM chepaM npodecCHoHAIBHOM I TEILHOCTH, B TOM YHCIIE CBI3aHHBIM
¢ (u3uKON M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyaymied mnpodeccun u
peanr30BbIBATh COOCTBECHHBIC JKU3HCHHBIC IIJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTHh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTu (U3MKH HA
NPOTSDKEHUH BCEH JKU3HU;

6) IK0JIOrH4eCKOr0 BOCTUTAHUS

c(OPMHUPOBAHHOCTh IKOJIOTHYECKOW KYJIBTYpBl, OCO3HaHHE TJO0AILHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

TUTAHUPOBAHKE U OCYIIIECTBIICHUE JICHCTBUI B OKPYXKAOIIIEH Cpeliec Ha OCHOBE 3HAHMUS LIeJIeH
YCTOWYHMBOTO PAa3BUTHSI YETIOBEUCCTBA;

pacuiMpeHre OmbITa JEATSIPHOCTH JKOJOTMYECKOW HANpPABICHHOCTH HAa OCHOBE
UMEIOLIMXCS 3HAHUH 110 PU3MKe;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

C(OPMUPOBAHHOCTH MHPOBO33PCHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHs (PU3MYECKON HAYKH;

OCO3HAHUE IICHHOCTH HAy4YHOH JESTeIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YUCHHS (DU3UKH
OCYILECTBIISATh MPOCKTHYIO U UCCIIEIOBATEIBCKYIO NESITEIbHOCTh HHAMBUYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS
Ba3oBble jornyeckue neicTBUs:

CaMOCTOSITENNbHO (POPMYIMpPOBaTh M aAKTyalU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEICIIATH LU AeSTeIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHIKEHUS,

BBIABJIATH 3aKOHOMEPHOCTH U ITPOTHBOPEUYMA B paCCMATPHUBACMBIX (1)I/I3I/I‘-ICCKI/IX SIBJICHUAX

pa3pabaThIBaTh ITUIAH PEHICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMAaTEePHAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB IENSIM,
OLCHUBATb PUCKHU HOCHGI[CTBPII;’I JCATCIIbHOCTH,

KOOPJIMHHUPOBATh M BBINONHATH pPAa0OTy B YCJIOBHSIX pPEaTbHOT0, BHUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIeM.

Ba3oBble uccienoBareibcKue 1eCTBUS:

BIIQ/ICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBBIMU TOHATUSAMH W MeTofamu (pu3mdeckoi
HAayKH;

BJIQJICTh HABBIKAMHU Y4eOHO-MCCIIEIOBATEIBCKON M MPOEKTHOW AESITeTHhHOCTH B 00JacTH
(1)I/ISI/IKI/I, CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CaMOCTOATCIIBHOMY ITOUCKY MCTOZ0B PCIICHUA 3a1a4
(bU3UYECKOTO CoAepKAHUS, IPUMEHEHHUIO Pa3IUYHBIX METO/I0B TTO3HAHHSI,

BJIaACTh BUAAMHU AOCATCIBHOCTH IO ITOJYYEHHUIO HOBOI'O 3HAHHA, €ro HHTCPIIPETAlNH,
npeoOpa30BaHUIO M MPUMEHEHHUIO B PA3IMUHBIX YU€OHBIX CUTYalUsAX, B TOM YHUCIIE IPH CO3TaHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BbBIABJIATE HNPUYUHHO-CICACTBCHHBIC CBSA3UM U AKTYAJIM3UPOBATH 3alia4dy, BbIABUIATb
THIIOTE3y €€ PEIICHNUs, HAXOUTh apTyMEHTHI JUIS JJOKa3aTeIbCTBA CBOMX YTBEPKICHUH, 3a]1aBaTh
apaMeTpbl U KPUTEPUU PEILICHUS;

aHAJTM3UPOBAThH MOJTYYCHHBIC B XOJIC PEIICHUS 3a/1a41 Pe3yJIbTaThl, KPUTHUECKH OIICHUBAThH
HUX JOCTOBCPHOCTD, IIPOTrHO3UPOBATH USMCHCHUC B HOBLIX YCIIOBUSAX;
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CTaBUTH U (pOpMyTUpPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BaTEIbHOI NESATEILHOCTH, B TOM
YHCclie IPU U3YYCHUU (DU3HKY;

JaBaThb OICHKY HOBBIM CUTYyallUsAM, OLICHHUBATb HpI/IO6peTéHHbII71 OIIBIT,

YMETb NIEPEHOCUTH 3HaHUS MO (PU3MKE B IPAKTUUYECKYIO 001aCTh KUZHEACITEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJI€H, MpeJlaraTh OPUTHHANbHBIE MTOAXOAbl U PEIICHHUS,

CTaBUThb HpO6JICMBI " 3a7la4u, JOIMYyCKArIHNEC AJIbTCPHATUBHBIC PCIICHU.

PatGora ¢ undopmaunmeii:

BJIaACTb HABbBIKAMHU ITOJTY4YCHHA I/IH(bOpMaI_[I/II/I (bnanecxoro COACPpIKaHHUA M3 MCTOUYHHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBJSATh IMOKMCK, aHAIMW3, CHUCTEeMATHU3alUI0 U
MHTEpIpeTanrio HHPOPMALIUU Pa3TMYHBIX BUOB U (OPM IMPE/ICTABICHHS;

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BaTh CpCACTBA HHq)OpMaHHOHHBIX N KOMMYHHUKAIIHOHHBIX TEXHOJIOTUHA B
pEIIeHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3alMOHHBIX 33Ja4 C COOJIIOJIEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, THTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€30MacHOCTH;

CO3/1aBaTh TEKCThl (U3MYECKOTO COJACPKAHHMS B pPa3MYHBIX QdopMmarax ¢ ydEToMm
Ha3Ha4YeHHs HGOPMAIUH U 1IEJIeBON ayAUTOPUHU, BBIOHPAsi ONTUMAIBHYIO (hOpMYy MpencTaBIeHUS
Y BU3yaJIu3aIliu.

KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYIIECTBIISATH OOIICHHE HA ypoKaX (PU3MKU U BO BHEYPOUHOH JEATEIbHOCTH;

pacro3HaBaTh IPEANOCHUIKH KOH(MIUKTHBIX CUTYallui U CMATYaTh KOH(MDIUKTHI;

Pa3BEPHYTO MU JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C MCIOJIB30BAHUEM S3BIKOBBIX
CPENCTB;

MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHANBUAYAILHON pabOTHI,

BBIOMPATh TEMATUKY U METOJBl COBMECTHBIX JEHCTBUM C Y4ETOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH Ka)KJA0T0 YICHA KOJUIEKTHBA;

MPUHUMATh [EJIH COBMECTHOM JAEATEIbHOCTH, OpPraHW30BBIBATH W KOOPAWHHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH JIEUCTBUN, PACTIPEAEIIATE POJIU C YYETOM MHEHUM
Y4aCTHUKOB, O0CYXKJaTh pe3yJIbTaThl COBMECTHON pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKAOTO YJaCTHHKA KOMaHbl B OOIIUH pe3ylnbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE MPOEKTHI, OLIEHUBATh MU C MO3UIUU HOBHU3HBI, OPUTMHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh TMO3UTUBHOE CTPATErMYECKOE MOBEAEHUE B PA3JIUYHBIX CHUTYyalUsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPaKEHHE, OBITh MHUITHATHBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranuzanus:

CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENIbHYIO NESATENILHOCTh B 00JacTu (PU3MKU U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTH U (HOPMYIHPOBATh COOCTBEHHBIE 3aJ1auH;

CaMOCTOSITENIbHO COCTABJIATH IUIAaH PELICHHUS] Pacu€THBIX M KAYeCTBEHHBIX 3a/ady, IUIaH
BBITIOJIHEHHUSI MPAKTUYECKOM paboThl ¢ y4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPENOYTEHU;

J1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4eOHOI0 IPeMETa Ha OCHOBE JIMYHBIX NMPEANOUTEHUH;

JienaTh OCO3HAHHBIN BBHIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peleHue;

OLIEHUBATh MIPHOOPETEHHBIN OIIBIT;
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CHocoOCTBOBATH (POPMUPOBAHUIO U TPOSIBIICHUIO SPYAULIUH B 001aCTH (PU3HUKH, IOCTOSTHHO
HOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLMOHATBHBIH HHTEJIEKT:

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTH, OLICHHBATH
COOTBETCTBHUE PE3YJILTATOB LIENISM;

BJIaZICTh HABBIKAMH IIO3HABATEIBHON peIeKCHN KaK OCO3HAHUS COBEpIIAEMbIX JEHCTBUIl
U MBICITUTENBHBIX MPOLECCOB, UX PE3YIBTATOB U OCHOBAHMIA;

UCTIONIb30BATh MPUEMBI PEQIICKCHH /ISl OLIEHKU CUTYalllH, BEIOOpa BEPHOTO PEILICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHHS [0 UX CHIDKEHUIO;

NPUHUMATh MOTHUBBI M aQPI'YMEHTBI IPYTUX IPU aHATU3E PE3YNIbTaTOB S TEIbHOCTH;

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTHUBBI M aPI'YMEHTBI IPYTUX TPU aHATU3E PE3YIIbTaTOB S TEIbHOCTH;

NPU3HABAThH CBOE MPABO U MPABO JPYTUX HA OLIHOKH.

B mporecce moCcTHXEHHS TMYHOCTHBIX PE3YJIBTATOB OCBOSHHS POTPaMMBI 110 (pr3nKe st
YPOBHS CpPEIHEro oOIero o0pa3oBaHUs y OOYYAIOMINXCSA COBEPIICHCTBYETCS SMOLMOHAIbHBIHN
MHTEIJICKT, PeIoiIaralonui copMiUpOBaHHOCTS:

CaMOCO3HAHUS, BKIIOYAIOIIET0 CIIOCOOHOCTh MMOHUMATh CBOE HMOLIMOHAIBHOE COCTOSHHUE,
BUJICTh HAIPaBIICHUS PA3BUTHS COOCTBEHHOM AIMOIIMOHAIBHOW Cepbl, OBITh YBEPEHHBIM B cele;

CaMOPETYJIMPOBAHUS, BKITIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE TPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJICHUE, CIIOCOOHOCTH aIallTUPOBATHCS K YMOIMOHAIBHBIM U3MEHEHHSM U MTPOSIBIISATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAILIMH, BKJIIOYAIOIIEH CTpPEMIIEHHE K JIOCTIDKCHHIO LETU H YCIeXy,
ONITUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH CXO/IS M3 CBOMX BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CHOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE COCTOSHUE JpPYTUX,
YYUTBIBATh €T0 IIPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTD K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBaTh OTHOUICHUS C IPYTUMHU
JFOIbMU, 3a00THTHCS, IPOSBIISTh MHTEPEC U Pa3peIiaTh KOHMIUKTHI.

NPEIMETHBIE PE3YJIBTATHI

K xonny oOyuenus B 10 kJacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb CHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh HA MPUMEPAX pPOJib U MeCTO (HU3UKH B (HOPMHUPOBAHHH COBPEMEHHOM
HAay4YHOM KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHHUKH M TE€XHOJIOTHM, B MPaKTUYECKOU
JIeSITEILHOCTH JIIOACH;

VUUTHIBATh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (PU3NYECKUX MOJENel: MarephalbHas
TOYKa, WHEpUHAIbHAsA CHUCTeMa OTCYETa, aOCOMIOTHO TBEPIOE TENO, UACATbHBIA Ta3, MOACIH
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYCUHBIH AIEKTPUUYECKUN 3aps] NIPHU pELICHUU
buznyeckux 3a1ay;

pacmo3HaBaTh (pU3MYECKHe sBIEHUS (MPOIECCh) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETHYCCKON TEOpUM CTPOCHUS BEIIECTBA M AJICKTPOIWHAMUKHU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE TPSIMOJMHEWHOE MIBWKEHHE, CBOOOAHOE TMaJeHHE Te,
JIBIDKEHHE 10 OKPY)KHOCTH, HHEPITUS, B3auMoiecTBHE Tel, nuddy3us, OpOyHOBCKOE JIBIKECHHE,
CTPOCHHE KUIAKOCTEeH U TBEPIBIX Tell, U3MEHEHNE 00bEMa Tell IPH HarpeBaHUU (OXJIAKICHUHN),
TEIJIOBOE pPAaBHOBECHE, HCIApEHUE, KOHJEHCAIWs, IUIABJICHHE, KPUCTALIU3AINS, KHUIICHHE,
BJIQYKHOCTh BO3/yXa, OBBIILICHUE JABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCY/IE, CBS3b
MEXy TapaMeTpaMH COCTOSHHUS Ta3a B HW30IPOIEccax, DJICKTPHU3AIUs TEJ, B3aUMOJICHCTBUE
3apsi/ioB;

OTNHUCHIBATh MEXAaHWYECKOE IBWKEHUE, UCIOJB3Ys (PU3NUECKHE BEIWYMHBI: KOOPJMUHATA,
MyTh, MEPEMEILICHHE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHila, UMITYJIbC Tejla, KUHETHUYecKas
SHEprusi, TMOTCHI[MATIbHAS HSHEPTHsl, MEXaHWYecKas paboTa, MEXaHHMYECKas MOIIHOCTh; IpHU
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OTKCAaHUU MPABUIIBHO TPAKTOBATh (PU3NUECKUN CMBICI UCTIOIb3yEMBIX BEJTUYHH, UX 0003HAUCHUS
U €IUHMIIbI, HAXOAUTh (POPMYJIbI, CBSI3BIBAIOLIUE JAHHYIO (PU3MUECKYIO BEJIMUYUMHY C IPYTUMHU
BEJIMYHMHAMU;

ONUCBHIBATh HU3YyUYCHHbIE TEIUIOBbIE CBOWCTBA TEN M TEIUIOBBIE SBJICHUSA, HCIIOJb3YS
¢u3nueckue BENWYHMHBL: JIABJICHUE Tasza, TEeMIleparypa, CpenHss KWHETHYecKas SHEeprus
XA0THYECKOT0 JBM)KEHUSI MOJIEKYJ, CpEIHEKBaJpaTHUHasi CKOPOCTb MOJIEKYJ, KOJMYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KO3(pQUIHMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JIBUTATEIIsA; IPU ONUCAHUM ITPABUIIBHO TPAKTOBATh (PU3MUYECKHM CMBICI UCIIOJIb3YEMbIX BEIUYHH,
uX OOO3HAYCHHMS W EIUHMIBI, HAXOTUTHh (OPMYJBI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMH BEJIMUMHAM;

ONMCHIBATh U3YUYEHHBIE 3JIEKTPUUECKHUE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mporecchl), UCMONIb3ys (PU3NUYECKUE BETUUMHBL AJIEKTPUUECKUM 3apsij, 3JIEKTpUYEecKoe IoJle,
HAnpspKEHHOCTh  TIOJIS, MOTEHLMAJ, PAa3sHOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABHIIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS M EIUHULIBL
yKa3bIBaTh ()OPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BEJIHUYNHAMU;

aHaJIM3UpPOBaTh (PU3MUYECKUE IMPOLECCHl U SIBJICHUS, MCIOJB3Ys (PU3MUECKUE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro tarotrenus, |, |l u Ill 3axkonsr HbroTOHa, 3aK0oH coXpaHeHUs
MEXaHUYECKOM PHEpPIuu, 3aKOH COXPAHEHUS MUMITYJIbCa, IPUHIMI CYNEpIO3ULMU CHJI, TPUHLIUI
paBHONpPAaBUs MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETUUECKYIO TEOPUIO CTPOCHMUSI
BEIIIECTBA, Ia30BbI€ 3aKOHBI, CBA3b CPEJHEH KUHETHYECKOW SHEpruM TEIJIOBOIO JBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMmIepaTypoil, MEepBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPaHEHUS
3JIEKTPUUECKOTO 3aps/a, 3aKkoH KysoHa, Ipy 3TOM pa3inyaTh CIIOBECHYIO (POPMYIUPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOe BbIPAXKEHUE U YCIOBUSA (TpaHuUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3IuyaTh yCIOBUS MX O€30MMaCHOTO UCIOIb30BaHUS B IOBCETHEBHOM KU3HU;

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIIEAOBAHUIO (DPU3MUYECKUX SBICHUH U IPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEpEHuil, Mpu 3ToM  (HOpMyIHpOBaTh
npobaeMy/3agauy ¥ rMIoTe3y yueOHOro SKCrepuMeHTa, coOupaTh yCTaHOBKY U3 IPEASIOKEHHOTO
000pyI0BaHusl, IPOBOJAUTH ONBIT U (OPMYIUPOBATEH BHIBOIBI;

OCYILECTBIIAATh MpPSIMBIE W KOCBEHHBbIE H3MEPEHUs (QHU3UUECKUX BEJIWYMH, INPH ITOM
BbIOMpaTh ONTUMANbHBII CIOCO0 HM3MEPEHUs M MCIONb30BaTh W3BECTHBIE METObl OLIEHKHU
MOTPELIHOCTEN U3MEPEHU;

MCCJIEIOBATh 3aBUCUMOCTH MEKIY GU3MUECKUMHU BEIMYMHAMU C UCIIOJIb30BaHNUEM MPSAMBIX
U3MEPEHUl, NP 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHPOBATh pPE3yIbTaThl IMOJYYECHHOMH
3aBHCUMOCTH (PU3UYECKUX BEJIMYUH B BHJIE TAOIHI] U TPapUKOB, J1€1aTh BHIBOJIBI 10 pe3yJibTaTaM
UCCIIEJOBAHMSI;

coOnrofarh mnpaBuia O€30MacHOr0 TpyAa IMPH MHPOBEACHUM HCCIEIOBAHUNH B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEI0BATENbCKOM UM  IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHUS;

pemiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3MuyecKod MOJENbI0, HCIONIb3Ys
¢buznyeckue 3aKOHbI ¥ MIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 33/1a4d BHIOMPATh (PU3NYECKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
MIPOBOAMTDH PAcU€ThI U OLIEHUBATH PEAIbHOCTD MOJIyU€HHOT0 3HAaUeHUs (PU3NUECKO BETHUNHBI,

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMYECKH HEIPOTUBOPEUMBYIO LIETIOUKY
paccyKIeHUI C ONIOPOi HAa N3y4EHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SBICHMUS;

UCIIOJIb30BAaTh MPU pEIIeHUH y4eOHBIX 33]]a4 COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJIOTUU
JUId TIOUCKA, CTPYKTYpUPOBAaHMs, HMHTEPHNPETALUU M NpPEACTaBICHUA Y4eOHOM M HaydHO-
HOMYJSIPHOM HH(POPMAITUH, TOJTyYEHHON U3 PA3JIMYHBIX HCTOYHUKOB, KpUTUYECKH aHAIN3UPOBATh
noJTy4aeMyro HH(OpMaIuio;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HayKH, 00BbACHEHHE IIPOLIECCOB OKPYXKAIOIIET0 MUpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHI];
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UCIIO0JIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3HUKE B TOBCETHEBHOM KU3HU [T 00€CTICUeHUS
0€30MacHOCTH U OOpAIEHUH ¢ MPUOOPAMH M TEXHUYECKUMHU YCTPONCTBAMHU, AJISi COXPAaHEHUS
3JI0POBBSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpPYXKAIOIEeH cpejie;

paboTaTh B IpyIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIeH, IUIAaHUPOBATh PaboTy
TPYMNIbI, palMOHAIBHO paclpeneNniarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENBHOCTH B
HECTaHJIAPTHBIX CUTYalUsIX, a/IeKBaTHO OLICHWBATh BKJIAJ] KaXKJIOTO M3 YYAaCTHUKOB TPYIIIbI B
pelIeHHEe paccMaTpUBaeMOi IPOOIIEMBI.

K xonny oOyuenusi B 11 kJjacce npeamMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JEMOHCTPUPOBATh Ha MPUMEpax poib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOM KapTUHBI MHMPA, B PAa3BUTUHU COBPEMEHHOM TEXHHUKH M TEXHOJIOTMM, B IIPAKTUYECKOU
JESTENIbHOCTH JIFOJIEH, IeJI0OCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

YYUTHIBATh TPAHHUIBl TPUMEHEHUS W3YYEHHBIX (U3UYECKUX MOJENeH: TOYCUHBIH
AIEKTPUUYECKUH 3apsi, JIyd CBETa, TOUSUHBI HCTOYHUK CBETA, sIepHas MOJIeIb aTOMa, HYKJIOHHAS
MO/IENIb aTOMHOTO Si/Ipa MPH peleHn: (PU3NIECKHUX 3a/1a4;

pacrno3HaBaTh (pU3MUecKHe sBIEHUS (MPOILEeCcChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAHTOBOW (DM3MKH: DJIEKTPUYECKasi MPOBOJANMOCTD, TEIIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JCHCTBUS TOKAa, B3aMMOJICHCTBHE MArHUTOB, 3JEKTPOMAarHUTHAS
WHAYKIMS, JCHCTBHE MAarHUTHOTO IOJIi HA IPOBOJHUK C TOKOM W JBWKYIIUHCS 3apsij,
AJIEKTPOMArHUTHBIE KOJICOAHUsI M BOJIHBI, MMPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHHUE,
npejomiieHue, wuHTepdepeHus, Iudpakuus W TOJSpU3alUs CBeTa, AHCIEPCUs CBETa,
dotoanekrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHUe, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS! M NCKYCCTBEHHASI PaIMOAKTUBHOCTB;

OIKCBIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO TPOBOAMMOCTD Pa3IMUHBIX CPE) M AIIEKTPOMArHUTHBIE SBJICHUS (IIPOIECCHI),
UCTONB3Yysl (U3UYECKHUE BEJIUYMHBL: HJIEKTPUUYECKHHM 3apsil, cuja TOKa, DSJIEKTpUYECKOoe
HaIpsDKEHUE, SJIEKTPUIECKOE COTIPOTUBIICHNE, Pa3HOCTh MOTEHIMAJIOB, JIEKTPOABIIKYIIAst CHIIa,
paboTa TOka, MHIYKIMS MarHMUTHOrO Mouis, cuia Ammepa, cuia JlopeHla, MHIYKTHBHOCTb
KaTyIIKH, SHEPTHs AJIEKTPHUUYECKOTO0 M MAarHWTHOTO TIOJEW, TMEepPHOJA W 4YacToTa KoyueOaHWd B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHjla TOKa B MPOLECCe TaApMOHUYECKUX 3JIEKTPOMArHUTHBIX
Koyie0aHni, (POKYCHOE pacCTOSIHHE WM OINTHYECKas CWJIa JIMH3BI, MPH OMHCAHWU IPABHIHHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIOJIB3YEMbIX BEIMYMH, WX O0003Hau€HUs M EAMHHUIBI,
yKa3bIBaTh ()OPMYITBI, CBS3BIBAIONINE JAHHYIO (DU3HUYECKYIO BEIUYHHY C APYTUMH BEJTHUNHAMU;

ONHKCBHIBATh M3YYEHHBbIE KBAaHTOBBIC SIBICHUS W IPOLECCHI, HCHOIb3Yysd (PHU3UUECKUE
BEJIMYMHBI: CKOPOCTHh AJIEKTPOMArHUTHBIX BOJIH, /UIMHA BOJHBI M YacTOTa CBETa, YHEPTHS U
UMIynbc (OTOHA, TMEPHOJ IMoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX siep, HpPU ONMUCAHUU
NPaBWIBHO TPAKTOBATh (PU3UYECKUH CMBICI WCIIONB3YEMbIX BEIUYMH, MX OOO3HAUYCHUS |
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE TAHHYIO (PU3UYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMH, BBIYHCIISITH 3HAYCHUE (PH3UUECKON BEITMYHHEI;

aHaATM3UpPOBaTh (PU3MUYECKHE MPOLECChl W SIBICHUS, UCIONB3Ys (DU3MUECKHE 3aKOHBI U
OpUHIUNBE:  3akoH OMa, 3aKOHBI TIOCNIEAOBAaTEIFHOTO W MApaJUICIbHOTO COCIWHEHHUS
OPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH SJIEKTPOMAarHUTHOM HHAYKLIUH, 3aKOH
NPSMOJIMHEHHOTO PACIPOCTPAHEHUsI CBETAa, 3aKOHBI OTPAKCHUSI CBETA, 3aKOHBI MPEJIOMIICHUS
CBeTa, ypaBHeHHE DifHITelHA 1715 hoT0od(h(PekTa, 3aK0OH COXpaHEHHUsI YHEPTUH, 3aKOH COXPAHEHHUS
UMITYJIbCA, 3aKOH COXPaHEHUs AJIEKTPUUYECKOrO 3aps]a, 3aKOH COXPaHEHHUS MAacCOBOTO 4YHCIIa,
noctynarel bopa, 3akoH paJMOAaKTHBHOTO pachaja, OpU 3TOM pa3iuyaTh CIOBECHYIO
(GOpMYITUPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE BBIPAXKEHHUE W YCIOBUSA (TpaHMIIBI, 00J1acTH)
IPUMEHUMOCTH;

OTIpEe/IeNIATh HAIpaBJICHWE BEKTOpAa MHIYKIUU MArHUTHOTO TOJS MPOBOJAHHMKA C TOKOM,
cuiiel Amnepa u cuibl Jlopenna;

CTPOUTH U OIUCHIBATh N300pakeHHe, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKOM JIMH30M;
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BBIMIOJIHATh JKCHEPHUMEHTBI O HCCIICAOBAHUIO (PU3MYECKUX SIBICHHW M TPOLECCOB C
UCTIOJIb30BAHUEM  TPSAMBIX M KOCBEHHBIX HW3MEPEHUH: Tpu 3TOM  (OPMYIHPOBATH
npo0iieMy/3aaqy U THIIOTE3y y4eOHOT0 IKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEAIOKEHHOTO
000pyI0BaHUsl, MPOBOJUTH OIBIT U POPMYIUPOBATH BHIBOJIBL;

OCYLICCTBIISATh TPSMBbIE UM KOCBEHHBIE HW3MEpCHUs (DU3NYECKUX BEIMYMH, IMPH 3TOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUsT M HCIOJb30BAaTh HM3BECTHBIC METOIBI OIEHKH
IIOTPELIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (DU3NYECKHUX BEIIMYHH C MCIIOJIb30BAHUEM MPSIMBIX U3MEPECHUH:
IpU ITOM KOHCTPYHPOBATh YCTaHOBKY, (DMKCHPOBATh PE3yJbTAThl MOJYYCHHOH 3aBUCHMOCTH
(Gu3MYecKuX BEIMYMH B BHJC TaOMUIl W TpaduKOB, JAenaTh BBIBOABI IO pe3yabTaTaM
UCCJICIOBAHHS;

coOuoiaTh MpaBwia 0OE30MMacHOrO Tpyla IMPHU IMPOBEICHHHM HUCCICIOBAHHA B paMKax
y4eOHOrO  IKCHEPUMEHTa, Y4eOHO-MCCIIEOBATeIbCKO W MPOCKTHOW  JICSITEIBHOCTH  C
UCIIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOMCTB U JIAOOPaTOPHOTO 00OPYAOBaHUS;

pemiath pacu€THbIC 3aJa4d C SBHO 3aJIaHHON (DU3MYECKOW MOJENbBIO, HCIOJIb3Ys
(u3nveckre 3aKOHbI ¥ PUHIUIIBI, HA OCHOBE aHaJIM3a YCIOBHS 33a4K BHIOUPATh (PU3HUECKYIO
MOJICJIb, BBIICHATh (DU3MYECKUE BEIMYMHBI U (POPMYJIbl, HEOOXOIUMBIC Ui €€ pELICHUs,
MPOBOJIUTH PACUYEThI U OLICHUBATh PEAIbHOCTH MOJyYCHHOTO 3HAUCHHsI (PU3MUYECKON BEIIMYHHBI,

pelarth KaueCTBEHHBIC 3a/1a4yd: BBICTPAMBATh JIOTMYECKH HEIPOTUBOPCYHMBYIO LIEMOYKY
paccyKICHUHN C OTIOPOM HAa U3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUCCKUEC SBIICHHS,

UCIIOJIb30BATh MIPU PELICHUH YYCOHBIX 3a1a4 COBPEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJIOTUU
JUIE TIOUCKA, CTPYKTYPUPOBAHHS, HWHTEPIPETAMU M NPEACTaBICHUS y4eOHOW W HaydyHO-
HONYJISIPHOI HH()OPMALIUH, TOTYIEHHOH 13 pa3IMYHBIX HCTOYHUKOB, KPUTHYECKU aHAJTU3UPOBAThH
NOJTy4aeMyro HH(POPMAIHIO;

OOBSICHATH IPUHITUITHI ICHCTBHSI MAIIIWH, IPUOOPOB M TEXHUYECKUX YCTPOWCTB, pa3aHyaTh
YCJIOBUS UX 0€30IaCHOTO MCIOIh30BAaHHS B TIOBCEJHEBHON JKU3HH;

NPUBONUTEH MPUMEPHI BKJIaJa POCCHUHCKUX M 3apYOEIKHBIX yUEHBIX-(PHU3HUKOB B Pa3BUTHE
HayKH, B 00BSCHEHHUE MPOIIECCOB OKPY)KAIOIIEro MUPA, B Pa3BUTUE TEXHUKH U TEXHOJIOTHH;

UCIIOJIb30BATh TEOPETHYECKUE 3HAHMUS 10 (PU3UKE B IOBCETHEBHOM JKU3HH JUIs1 00SCTICUCHHSI
0€301MaCHOCTH TIPU OOPAICHUH C PUOOPAMHU U TEXHUYECKUMHU YCTPOHCTBAMH, JUIsSi COXPAHCHUS
3II0POBBS M COOJTIOICHHSI HOPM IKOJIOTMYECKOT0 TIOBE/ICHHS B OKPYKAIOIIEH cpee;

paboTaTh B TPYIIE C BHIIOJHCHUEM PA3IMUHBIX COIMATBHBIX POJICH, TUIAHUPOBATh paboTy
TPYIIbI, PAlMOHAIBHO PACHPENCNIATh OOS3aHHOCTH W IUIAHUPOBaTh  JICSTEIBHOCTh B
HECTaHJAAPTHBIX CHUTYAllUsX, aJcKBATHO OICHMBATH BKJIAJ[ KaXJIOTO M3 YYACTHUKOB TPYIIBI B
pelIeHUe PaccMaTpUBaEMOil POOIIEMBI.
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TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC
KosuyecTBo yacoB DJIeKTPOHHbBIE
Ne /i HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
B NPOrpaMMblI Bcero Konrpoimusie | IIpaKTatecKn o0pa3oBaTejibHbIE
padoThI e padoThbI pecypes
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITO3HAHU S
bubmnoreka IIOK
1.1 ®dwusuka ¥ METO bl HAYYHOTO MTO3HAHUS 2 https://m.edsoo.ru/7f41bf
72
Uroro no pazueny 2
Pasznen 2. MEXAHUKA
bubmnoreka IIOK
2.1 Kunematuka 5 https://m.edsoo.ru/7f41bf
72
bubanoreka LIOK
2.2 Junamuka 7 https://m.edsoo.ru/7f41bf
72
bu6anoreka LIOK
2.3 3aKOHBI COXPAaHEHHsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf
72
Wroro mo paszneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIMHAMHUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOM bubmorexa [IOK
3.1 yAp 9 1 https://m.edsoo.ru/7f41bf
TEOpUHr 79
bu6nunorexa LIOK
3.2 OCHOBBI TEPMOTUHAMUKHU 10 1 https://m.edsoo.ru/7f41bf
12
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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
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

33 ArperaTHLIe COCTOAHHA BECUICCTBA.

bubnunorexa LIOK

5 https://m.edsoo.ru/7f41bf
®a30BbIE IEPEXOIBI 79
Hroro no pazaeny 24
Paznen 4. JJIEKTPOJIMHAMUNKA
but6mmoreka [IOK
4.1 DNeKTpOCTaTHKA 10 https://m.edsoo.ru/7f41bf
72
ITocTossHHEI 3JIEKTpUUECKUN TOK. TOKU B bubmaorexa LIOK
4.2 p ) 12 https://m.edsoo.ru/7f41bf
pa3JIMYHBIX cpeaax 79
Utoro no pazneny 22
PesepBHOE Bpems 2
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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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

11 KJIACC

KoJsnuecTBo 4acoB DJIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3iesioB U TeM (undposbie)
B NMpoOrpamMmbl Bcero Kontpoarnste | IpaxTadeckue o0pa3oBaTe/ibHbIE
padoThI padoThbI pecypeb
Pazpnen 1. JIEKTPO/IMHAMUKA
11 MaruutHoe none. JIeKTpOMarHuTHas 11 1 3 bubmumorexa [IOK
' WHIYKIUS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHn4yecKkue U 3J1€KTPOMArHUTHBIE 9 1 bubnnorexa [JOK
' KOJICOaHHS https://m.edsoo.ru/7f41c97c
29 MexaHn4yecKkue U 3J1€KTPOMArHUTHBIE 5 1 bubnnorexa [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
23 Onwka 10 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24
Pa3zaen 3. OCHOBBI CIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OcCHOBBI crielIUaNbHON TEOPUH 4 1 bubnnoreka [JOK
' OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
. bubnuorexa [JOK
4.1 DNeMEHThI KBAHTOBOW ONTHKU 6 https://m.eds00.ru/7f41c97¢
bu6mmoreka [JOK
4.2 Crpoeune atoma 4 https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE SIApO 5 bubnuorexa [JOK
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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

Uroro no pazneny

15

Pazgea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKHU

5.1 DJIeMEHTHI aCTPOHOMHU U aCTPODHU3UKH 7 bubmmorexa LIOK
' P p https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 7
Paznen 6. OBOBIHIAIOIIEE IOBTOPEHUE
bu6mmoreka [IOK
6.1 Obodmaiomee nosTopenue 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 68

ITIPOTPAMME
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
uuppoBbIe
Nenn/m | Tema ypoka Konrpossbnbie | IlpakTuyecku op
Bcero o0pa3oBaTe/ibHbIE
padoThI e padoThbI
pecypcsl
®dusuka — Hayka o npupoje. Haydnsie Bubmmorexa LIOK
1 yia © fIpHposte. Tayt 1 https://m.edsoo.ru/ff0c32
METO/TbI IO3HAHUS OKPYKAFOIIET0 MUPa o2
Ponb u mecTo pusuku B hopMHUpOBaHUH bubnnoreka [JOK
2 COBPEMCHHOI HAyYHOUH KapTUHBI MHpPa, B 1 https://m.edsoo.ru/ff0c33
MPAKTUIECKOH JCSITeITLHOCTH JIFOIeH e6
M )
3 1 https://m.edsoo.ru/ff0c35
neuxeHus. [lepemenienue, ckopocTsb, 08
YCKOpEHHe -
bu6mmoreka [JOK
4 PaBHOMEpHOE MpsIMONMHEHHOE IBUKEHHE 1 https://m.edsoo.ru/ff0c36
20
PaBHOYCKOpEHHOE ITPSMOJIMHENHOE Bubmiorexa LIOK
5 YCrOp p 1 https://m.edsoo.ru/ff0c37
TBUKCHHE
2e
CBobosHoe najzeHue. Y cKopeHue Bu6miorexa LIOK
6 A A ' P 1 https://m.edsoo.ru/ff0c39
CBOOOJTHOTO Ma/ICHUS
cc
7 KpuBonuneliHoe nBuxeHue. /[Buxxenne 1 bubnnorexa [JOK
MaTepHaJIbHON TOUKH 110 OKPY>KHOCTH https://m.edsoo.ru/ffOc3a
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https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

da

[Tpunuun otHocutenbHoCcTH ["anunes.

bubmuoreka [JOK

8 WuepuunanbHble cucteMbl otcuera. [lepBbrii https://m.edsoo.ru/ff0c3b
3akoH HeloToHa e8
Macca tena. Cuna. [lpunuun cynepno3uuuu bubnmoreka [JOK
9 cui. Bropoii 3akon HeroToHa st https://m.edsoo.ru/ff0c3b
MaTepHaIbHON TOUKH e8
Tperuii 3akon HeroToHa arepua bubmorexa [JOK
THH 3aK0H HpI0TOHA JI7Isl MATepUATbHBIX
10 P A P https://m.edsoo.ru/ffOc3b
TOYEK
e8
3 C bubmuorexa [JOK
aKOH BCEMHUPHOTO TsAroTeHus. Cuiia
11 P https://m.edsoo.ru/ff0c3d
TspkecTH. [lepBas kocMHUYeCKasi CKOPOCTh 00
bubmuorexa [JOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/ffOc3e
18
Cuna tpenus. Koapdunuent tpenus. Cuna bubnmnorexa [JOK
13 COIIPOTHUBIIEHUS NPH JIBHXKEHUH TENa B https://m.edsoo.ru/ffOc3f
KHUJIKOCTH WJIH Ta3e 76
HOCTynaTengHoe u Bpamz.i.TenLHoe BuGmorexa LOK
TB ro Teja.
14 ABICITHE abCOMOTHO TEEPAOTO T https://m.edsoo.ru/ffOc41
MowmenT cuisl. [limeuo cumnel. Ycnosus 26
paBHOBecHsI TBEPAOTO TeIa -
Wmmnynbe MaTepHanLHOI/y;I TOYKH, CUCTEMBI BuGmorexa LOK
K. IMITyJIbC CHJIBI.
15 MATCPHATILHBIX TOTE YIbe https://m.edsoo.ru/ff0c43
3aKoH COXpaHEeHHs UMITyJIbca. PeakTHBHOE 46
JIBU)KCHUE -
16 Pabora u momHOCTS criibl. Kunetnueckast bu6nmoreka [JOK
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https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6

sHeprusi MmatepuanbHO Touku. Teopema 00
M3MEHEHUU KHHETUYECKOW SHEPTUU

https://m.edsoo.ru/ff0c45
02

[TorenumansHas sHeprusd. [lorennuanbaas
SHEPTUs ynpyro nehopMUpOBaHHOK

bubmuorexa [JOK

17 https://m.edsoo.ru/ffOc46
npyxuHbl. [loTeHnanbHas sHeprus Tena 1a
BOJIM3U MMOBEPXHOCTH 3eMIIU -
[ToTeHnmanbHble U HETIOTEHIIUATBHBIE CHUIIBI.
CBs13b pabOTHI HEMOTEHITUAIBHBIX CHIT C bubnuotexa [JOK
18 HM3MEHEHHEM MEXaHUYCCKOM SHEePIrun https://m.edsoo.ru/ff0c47
CUCTEMBI Tell. 3aKOH COXPaHEHUS 8c
MEXaHUYECKOM SHEepPTrun
JlabopaTtopHast pabora «HcciaenoBanue
19 CBSI3H pabOThI CHJIBI C U3MEHEHHEM
MEXaHMYECKOM HEPTUu Tella Ha puMepe
PaCTSDKEHUS PE3UHOBOTO KIyTa
KonTponbhas pabota no teme bubnnoreka [JOK
20 «Kunemaruka. JlnHamMuka. 3aKOHBI https://m.edsoo.ru/ffOc4b
COXPaHEHUS B MEXaHHUKE) 74
OCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO- bubnuotexa [JOK
21 KHHETHYeCKol Teopuu. bpoyHoBckoe https://m.edsoo.ru/ffOc4d
nsxenue. uddysus c2
Xapakrep JBUKEHUS U B3AaUMOJICHCTBUS
22 YacTHII BeliecTBa. Moienu CTpoeHUsI Ta30B,
JKUJIKOCTEN U TBEPJBIX TEI
23 Macca mounekyn. KonndecTBo BeliecTsa.
ITocrosinHast ABoraapo
24 TermmoBoe paBHOBecue. Temneparypa u e€

n3mepenue. [llkana remneparyp Llenbcus
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https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

Uneansueiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypasserne MKT https://m.edsoo.ru/ffOc4f
de
A6COJIIS)THaSI TeMnepaTvypa KakK Mepa BuGmorexa LOK
26 CpelHel KHHETHYECKON SHEPTHH IBUKCHUS https://m.eds0o.ru/ffOc5.
MOJIEKYJ. YpaBHeHUE MeHeneeBa- le
Kunaneiipona —
27 3akoH /lambToHa. ["a30BbIC 3aKOHBI
JlabopaTtopHast paborta «Hcciaenoanue
28 3aBHCHMOCTH MEX1y IapaMeTpaMu
COCTOSIHUS Pa3peKEHHOI0 Ta3ay
N3onporeccel B uACaIbHOM ra3e u ux bubmmoreia LIOK
29 https://m.edsoo.ru/ff0c57
rpaduveckoe MmpeacTaBIeHIe Oe
BHyTpenHsis sHeprus "{epMO,Z[I/IHaMI/I‘IeCKOI/I BuGmorexa LOK
30 CUCTEMBI U CTIOCOOBI €€ N3MEHEHUS. https://m.eds0o.ru/ff0c59
KonuuecTBo Termnotel u padbota. BHyTpeHHss 59
SHEPrusi OJHOATOMHOIO UAEALHOTO rasa
bu6mmoreka [JOK
31 Bup! Teronepenaun https://m.edsoo.ru/ff0c5¢
36
Y nenbHas TEMIOEMKOCTD BENIECTBA. bubmuorexa [JOK
32 KosndecTBO TEIIOTHI MPH TEIUIONepeiaye. https://m.edsoo.ru/ff0c5¢c
AnrabaTHBIN Tporecc 36
[TepBblii 3aKOH TEPMOJAMHAMUKH U €r0 bubmorexa IOK
33 https://m.edsoo.ru/ffOc5e
pUMEHEHHE K U30IIpoLieccaM fo
34 HeoGpatumocTs npoiieccoB B IpUpoe. bubnuorexa [IOK
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https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc

BTtopoii 3ak0H TepMOJIUHAMUKHI

https://m.edsoo.ru/ff0c62
30

[Tpunuun nevicrBus u KII/ TermoBoi

bubmuorexa [JOK

35 https://m.edsoo.ru/ff0c60

MAaIlIHHbI
Oa

36 [uxn Kapno u ero KIT/{

37 DKOJIOTHYECKUE TTPOOIEMBI
TEIUIOHEPTETHKU
Oo6oO6maromuii ypok «MoJlekyasapHas bubmmorexa [IOK

38 THAIOTIIA YP YIIp https://m.edso00.ru/ff0c69
¢uzuka. OCHOBBI TEPMOIMHAMUKI 38
KoHTpoinbHas pabora 1o Teme bubnnoreka [JOK

39 «Monexynspnas pusuka. OCHOBBI https://m.edsoo.ru/ffOc6a
TEPMOJTMHAMUKI 50
ITapooOpa3oBaHue U KOHICHCAIUS Bubnuorexa LIOK

40 poobp A Ht https://m.edsoo.ru/ff0c63
VcnapeHue u KuneHue

b6

AOCOoII0THAS M OTHOCHTEIbHAS BIIAXKHOCTD bubmmorexa LOK

41 . https://m.edsoo.ru/ff0c64
BO3yxa. HacklmeHHsbIi map 48
;FB;e')in)oe Teen;). ;(;:ICTEJSHH:eCKHCe I(/)Ivc BuGmorexa LIOK

Mop(HbIE Tel1a. AHI ITHSI CBOMCTB

42 P P https://m.edsoo.ru/ff0c65
KpUCTAIIOB. JKuIKHE KPUCTAIUIbL. o
CoBpeMeHHbBIE MaTepUaIIbI -
[InaBnenne u KpucTaIIMU3anus. Y JeiIbHas bubmmorexa [OK

43 P L 2 https://m.edsoo.ru/ff0c67
TeruioTa miasiaeHus. Cyonumanust 08

44 YpaBHeHHE TEIUTOBOTO OaslaHca bubnuorexa [JOK
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https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708

https://m.edsoo.ru/ff0c68
20

OnexTpu3anus Tej. JINEKTPUIECKUH 3apsil.

bubmuorexa [JOK

45 https://m.edsoo.ru/ff0c6b
JlBa BU/1a 3JIEKTPUUYECKUX 3apsI/IOB o
[TpoBOAHMKY, TUANEKTPUKH U bubmmoreka [IOK

46 HOJIYIIPOBOTHUKH. 3aKOH COXpaHCHHUSI https://m.edsoo.ru/ff0c6b
AIIEKTPHUYECKOTO 3apsizia cc
B3aumonelictBue 3apsanoB. 3akoH Kynona bubamorexa IOK

UMOJICHCTBU s710B. 3akoH Kymnona.

47 e pAAOB. 4 https://m.edsoo.ru/ffOc6e
To4euHbIi STEKTPUIESCKUAN 3apsiT ol
Hanpsok€HHOCTB 37€KTPUUECKOT0 TOJIS. bubnnorexa [HOK

48 [IpuHIMT CYNEPO3UIIUH MIEKTPUICCKUX https://m.edsoo.ru/ff0c6d
nosied. JInHum HanpsKEHHOCTH 2
PaG bubmuorexa [JOK

aboTa CHJI BNIEKTPOCTATUYECKOTO TOJIS.

49 P https://m.edso0.ru/ffOc6f
ITorenuman. Pa3HoCTh NOTEHIIMAIIOB 00
IIpOBOIHMKY U AUDIIEKTPUKU B bubnuoreka [IOK

50 3IIEKTPOCTATUYECKOM I10JIE. https://m.edsoo.ru/ff0c70
JusnexTpudeckas IpOHUIIAEMOCTb 18

bu6mmoreka [JOK
51 OnekTpoéMkocTs. Konnencatop https://m.edsoo.ru/ff0c71
26
3 " bubmuorexa [JOK
JEKTPOEMKOCTD TUIOCKOTO KOHJIEHCATOPA.

52 SHIPOCMIOC OCKOTO ROTACHEATOp https://m.edso00.ru/ffOc72
OHeprus 3apsHKEHHOT0 KOHAEHCAaTOpa 0

53 JlaGopatopHas pabota "M3mepenue

IIEKTPOEMKOCTH KOHZEHcaTopa"
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https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

54

[TpuHIMI NEHCTBUS U IPUMEHEHUE
KOH/ICHCATOPOB, KOIMMMPOBAIBHOTO ammapara,
CTPYHHOTO NMIPUHTEPA. DIEKTPOCTATHUECKAS
3amuTa. 3a3eMJIeHUE DIEKTPOIIPHOOPOB

55

DJIEKTPUUYECKUH TOK, YCIOBUS €TI0
cymectBoBaHus. [locrosaunsiii Tok. Cuia
toka. Hanpsbxkenue. ConpoTuBiieHre. 3aKOH
OmMa 111 yyacTka Lenu

56

[TocnenoBarenbHOE, TAPAILICIIEHOE,
CMEIIIAaHHOE COCTMHEHHE TIPOBOTHUKOB.
JlaboparopHas pabota «3yuenue
CMEIIIAaHHOTO COCTUHEHHUSI PE3UCTOPOB)

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74
fo

57

PaboTa 1 MOIITHOCTH JIEKTPUUYECKOTO TOKA.
3akoH J[xoynsa-Jlenna

bubmuorexa [JOK
https://m.edsoo.ru/ff0c78
38

58

3axon OMa 1715 OJTHOM (3aMKHYTOM)

BHCKTqueCKOﬁ ICIIN. KOpOTKOG 3aMbIKaHHUC.

JlaGopatopHas pabota «3mepenue D/1C
UCTOYHHKA TOKA U €r0 BHYTPEHHET O
COIIPOTHUBIICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc7a
e0

59

ONEeKTpOHHAs MPOBOAUMOCTb TBEPIBIX
METAJIJIOB. 3aBUCUMOCTB CONPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepxnpoBOANMOCTb

60

OnekTpuueckuil Tok B Bakyyme. CBolicTBa
AIIEKTPOHHBIX MTyYKOB

61

[ToympoBOTHUKH, X COOCTBEHHAS U
IpuMecHas poBoAUMocThb. CBoiicTBa p—N-

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84
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https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

nepexoza. [lomynpoBoaHKOBbIE TPUOOPHI

ae

DNEKTPUYECKUM TOK B PaCTBOPAX U
pacIaBax 3JIEKTPOJIUTOB.

bubmuorexa [JOK

62 1 https://m.edsoo.ru/ff0c82
DNEKTPOTUTHYECKAST TUCCOLIUAITHS. ba
DIIEKTPOJIN3 —
DJIIEKTPUUYECKHUH TOK B Ta3ax. bubnmoreka [JOK
63 CaMOCTOSITENIbHBINA U HECAMOCTOSATEIbLHBIN 1 https://m.edsoo.ru/ff0c84
pazpsaa. Monnus. [1nasma ae
DJeKTpuuecKue mpuOopbl U yCTPOMCTBA U UX bubnuorexa [JOK
64 npakTHYecKoe nmpuMeHenue. [Ipasuna 1 https://m.edso0.ru/ff0c86
TEXHHUKU 0€30IaCHOCTU fc
bu6mmoreka [IOK
65 O06o06maromuil ypox «IeKTPOAMHAMUKAY 1 https://m.edsoo.ru/ff0c88
be
K;HTpOJ‘IBHaH pa60THa 1o TeMe ) BuGmorexa LOK
«Qnekrpocraruka. [TocTOSHHBIHI
66 TIeKIp . 1 https://m.edsoo.ru/ff0c8a
IEKTPUIECKUI TOK. TOKH B pa3IMIHbIX 84
cpemax» oa
Pese i1 ypok. KonTponbHas pabota mo bubmorexa IOK
BHEIN ypok. KoHTpobHas Ta I
67 p" P P '31 P 1 https://m.edsoo.ru/ff0c8c
TeMe "DIeKTpoAMHAMHUKA 56
P BHBIN ypoK. O000MIA0MNiA YPOK IT bubmorexa LIOK
68 e3P YPOK. LOOOTIAOLIHMH YPOK 110 1 https://m.edsoo.ru/ffOc8f
temam 10 knacca
6c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoaunuecTBO 4acoB

DJIeKTpoHHbIe HU(pPOBbIE

Ne ni/n Tema YpoOKa KOHTpOJ‘[L]—[[,] HpaKTqucxne 06pa303aTe.111>H1>1e
Beero e padoThlI padoTsbI pecypchbl
HOCTO;IHHj,Ie MarHuThl U UX BuGmorexa LOK
1 BBaI/IMOI[eI/IUCTBI/Ie. MaruauTHo€ noJie. BeKTf)p 1 https://m.edso0.ru/ff0c97
MarHUTHOM MHAYKIWU. JIMHIM MarHUTHON 79
UHIYKLIH
MarauTHoe 1nosje NpoBOJHUKA C TOKOM. bubnmnorexka HOK
2 OmnebiT Dpcrena. Bzaumoeiictpue 1 https://m.edsoo.ru/ff0c98
HPOBOJIHUKOB C TOKOM fe
3 JlaboparopHnas padota «3yueHnue 1 1 bubnnorexa [HOK
MarHUTHOTO TIOJISl KATYIIKU C TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBUE MarHUTHOTO IOJISl HA IPOBOJIHUK
4 ¢ TokoM. Cuna Amnepa. JlaboparopHas 1 1 bubnnoreka [JOK
pabora «MccnenoBanue neiicTBUs https://m.edsoo.ru/ff0c9ac0
MIOCTOSTHHOTO MarHuTa Ha PaMKy ¢ TOKOM»
elficTBUe MarHUTHOTO IOJIS HA
5 I[I[BI/I}KyHIyIOCSI 3apsoKeHHYIo yactuiy. Cuma 1 bubmmoreia LIOK
https://m.edsoo.ru/ff0c9df4
Jlopenna. Pabora cuisl Jlopenua
OnekTpoMarHuTHas MHAyKLus. [ToTok
6 BEKTOpa MarHUTHOM MHAYKIuu. IC 1
WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykiuu Gapanes
7 JlaGopartopHas pabota «MccnenoBanue 1 1 bubnuoreka [IOK
SIBIICHUS DJIEKTPOMATHUTHOU WHAYKIIUM https://m.edsoo.ru/ff0cal50
8 NHAyKTUBHOCTB. SIBI€HNE CAMOMHTYKIIMH. 1 bubnuorexa [IOK
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https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
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

OJIC caMOMHAYKIIUHA. DHEPTUSI MAarHUTHOTO
MOJISI KATYIIKK C TOKOM. DJIEKTPOMarHuTHOE
oJe

https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHUE: IOCTOSIHHBIE MarHUTHI,
3JIEKTPOMAarHUTBI, JJIEKTPOABUTaTENb,
YCKOPHUTENH JIEMEHTaPHbIX YaCTHII,
VMHAYKIIMOHHAs 11eYb

10

O6o6maromuii ypok «MarauTHoe mosie.
DONEeKTPOMAarHUTHAST MHIYKIIHS

bubmuorexa [JOK
https://m.edsoo.ru/ffOcab82

11

KonTponbras paboTa mo reme «MarauTHoe
noJie. DIIEKTPOMarHUTHAsI MHIYKIUS)

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB00OOIHBIE MEXaHHYECKHE KOJICOaHH.
["apmonnueckue koneOanus. Y paBHEHUE
rapMoHHuYecKkux kosebanuit. [IpeBpamenne
SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0caf06

13

JlabopaTtopHast pabota «HMccienoBanue
3aBUCHMOCTH TIEPHOJIa MAJIBIX KOJIeOaHMit
T'py3a Ha HUTH OT AJIMHBI HUTU U MACChbL
rpy3a»

14

Konebarenbublit KOHTYp. CBOOOIHBIE
AIIEKTPOMarHUTHBIE KOJieOaHus B
U/iealbHOM K0J1e0aTeIbHOM KOHTYPE.
AHaJorus Mexxy MEXaHM4eCKUMHU U
3IIEKTPOMArHUTHBIMH KOJIEOaHUSAMU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3aK0H COXpaHEHUS
SHEPTHH B UACATHHOM KOJeOaTeIbHOM
KOHTYpE

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcb9c4
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https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

Hpe,I[CTaBJ'IeHI/Ie 0 3aTyXaromunx
KOJIEOAHHSIX. BBIHY)KIIGHHI)IC MEXaHHUYCCKHEC

bu6mmoreka [IOK

16
kosieOanus. Pesonanc. BeiHyKaeHHbBIC https://m.edsoo.ru/ff0cbbh86
AJIEKTPOMArHUTHBIE KOJICOaHMS
[TepemennsbIii Tok. CuHyCOMAATBHBIN
MepEMEHHBIN TOK. MOUTHOCTh MEPEMEHHOTO bubnuorexa [JOK
17 .
TOKa. AMIUTUTYIHOE U JIEHCTBYIOIIEE https://m.edsoo.ru/ff0chd34
3HAYCHUE CUJIBI TOKA M HATIPSHKCHUS
18 Tpaucdopmarop. [IpousBoacTBo, nepenayua
U MOTPEOJICHHE IICKTPHUYECKON SHEPTUU
VY CTpoiiCcTBO U IPAaKTUYECKOE TPUMEHEHHUE
19 P P p bu6mmoreka [IOK
AIIEKTPUUYECKOTO 3BOHKA, TeHEpaTopa
P . patop https://m.edsoo.ru/ff0cc324
NIEPEMEHHOTO TOKA, JTMHUHN JIEKTpoTepenad
DKOJIOTHYECKHE PUCKH TIPU IPOU3BOJICTBE
20 aneKTpodHepruu. KynbTypa ucronb30BaHus
AIIEKTPOIHEPT UM B TIOBCETHEBHOM KU3HH
MexaHu4ecKkre BOJHBI, YCIOBHS
21 pacnpoctpanenus. [lepuon. Ckopocthb bubnnoreka [JOK
pacnpoCcTpaHeHHsI U JIJTHHA BOJIHBIL. https://m.edsoo.ru/ff0cca54
[Toniepeunblie 1 MPOIOILHBIE BOTHBI
29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH 3ByKa. bubnuotexa [JOK
Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
93 DNEeKTPOMAarHUTHBIE BOJHBI, UX CBONCTBA H bubnmnoreka [JOK
ckopocTb. [1Ikana 31eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [TpuHIMIIBI paTUOCBSI3U U TEJICBUICHUS.
PasButue cpencts cBs3u. Pagnonokanus
o5 Konrponsnas padora «Konebanus u bubnuorexa [IOK

BOJIHBD»

https://m.edsoo.ru/ffOcc6f8
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https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

[TpsimonuHeHOE pacipocTpaHeHe CBETa B

26 OHOPOHOM cpene. TodeuHbI HCTOYHHUK bubmmorexa LIOK
AHOPOT PeAE. https://m.edsoo.ru/ff0cd350
cBera. JIyu cBera
O .3
g | e o e
' P P https://m.edsoo.ru/ffOcd4e0
IUIOCKOM 3€epKajie
IT T
| e e s
P - beA - https://m.edsoo.ru/ffOcd7f6
BHYTPEHHET0 OTPa)XKEHUs
JlabopaTtopHas pabota «3mepenue bubnuorexa [JOK
29
MIOKa3aTess IPEJIOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
JI L 0 i .
p | e e
MY ' https://m.edsoo.ru/ffOcddle
JIMH3BI
31 JlaGopartopHas pabota «MccnenoBanue
CBOMCTB M300pa)kEHUH B JINH3AX»
Hucnepcus ceera. CloXXHbIH cocTaB 6e10ro
32 cseta. LBer. JlaboparopHas paboTa
«Habmronenne nucnepcun cBeTay
Wutepdepentus ceta. Audpakius cera. bubnuoreka [IOK
33 )
JudpakumonHas pemeérka https://m.edsoo.ru/ffOced22
34 ITonepedyHOCTh CBETOBBIX BOJIH. bubnnoreka [JOK
[Tonspu3zarus cBeTa https://m.edsoo.ru/ff0cf02e
35 OnTuueckue npudOpsl U yCTPOIlCTBa U
YCIIOBHS WX 0€3011acHOTO IIPUMEHEHUS
r -
pPaHULIBI TPUMEHUMOCTH Knaccnqecvlcon BuGmiorexa [IOK
36 mMexaHuku. [locTynaTel crienuanibHOI

TEOPHUU OTHOCUTECIIBHOCTHU

https://m.edsoo.ru/ff0cf862
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OTHOCHUTENHLHOCTD OIHOBPEMCHHOCTH.

bu6mmoreka [IOK

37 3amMeicHHE BPEMEHHU M COKPAIIEHUE UTHHBI https://m.edsoo.ru/ffOcfa4?2
DHEprus U UMITYJIbC PEISATUBUCTCKOM
38 ‘IaCTI:/ILIBI. CB;13LyMacfbl C DHEprueu u bubmorexa LIOK
https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUS ITOKOS
Kontponbnas padora «Ontuka. OCHOBBI bubmmoreka [IOK
39 .
CHEIHATbHON TEOPUH OTHOCUTEIHBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. opmyna [1nanka. Dueprus u bubnnorexa [HOK
UMITyJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U HccaenoBanue porodddexra. bubnnoreka [JOK
Omneiter A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonbl pororddexra. YpaBHEeHUE
42 BﬁHMTegHa ,Hﬂ(lf)Iq}(bOTOS(b(geKTa. «Kpacnas bubmmorexa LIOK
https://m.edsoo.ru/ff0d015e
rparuiay Gorodddexra
43 Hasnenue ceera. Onbith [1. H. JIeGenena. bubnuorexa [JOK
XHUMHUYECKOE IEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoicTBa U NPaKTUYECKOE
44 npUMeHeHue: (OToINEeMEHT, GOTOAATUHK,
COJIHEUHas1 OaTapesi, CBETOIUO/
45 Pemenue 3agad mo reme «JIEMEHTBI bu6mmoreka [IOK
KBAHTOBOM OIITHKI https://m.edso0.ru/ff0d0302
Monens aroma ToMcoHa. OnbITHI
46 Pesqu)opzla 10 PACCESTHUIO O-9aCTHII. Bu6miorexa LIOK
https://m.edsoo.ru/ff0d091a
[Inanerapnas Mozenb aToMa
bu6mmoreka [JOK
47 Hocrynarst bopa https://m.edsoo.ru/ff0dOafa
48 W3nydyenue u nornoeHue GoToHOB MpH bubnuorexa [IOK
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nepexo/ie aToMa C OJHOTO YPOBHS SHEPIUU
Ha Jipyroi. Buasl ciekTpoB

https://m.edsoo.ru/ff0d0afa

49

BoaHoBEIEe cBOMicTBa YacTull. BoiHEI e
Bbpoius. KopnyckynsipHO-BOIHOBOM
nyanu3M. CIIOHTaHHOE Y BBIHYKJICHHOE
W3JIy4YeHHE

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PAIMOAKTUBHOCTU. OMBITHI
Pesepdopna no onpeneneHuto cocraBa
PaZIMOaKTUBHOTO U3TyUCHHS

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CsaoiicTBa anbda-, 6eTa-, raMmMa-u3I1ydeHHUs.

BrnusiHue painoakTUBHOCTH Ha )KUBbIE
OpraHU3MBbI

52

OTtkpeITHE IPOTOHA U HEMTpoHA. V30TOMBI.
Anbda-pacniaz. DIEKTPOHHBIN U
NO3UTPOHHBIN OeTa-pacnaj. ['amma-
U3ITy4yeHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBS3U HYKJIOHOB B sifpe. S nepHbie
peakuuu. Anepublii peakrop. I[Ipobiemsi,
MIEPCIEKTHUBBI, YKOJIOTUYECKNE ACIIEKThI
AJIEPHOMN DHEPrEeTUKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTUllbl. OTKpbITHE
no3uTpoHa. MeTo bl HaONII0IeHUS U
PErUCTpPalMK dJIEMEHTAPHBIX YaCTHLI.
Kpyrasiii cron «DyHaameHTanbHbIe
B3anMojeiicTBus. EquHCTBO (hm3nueckoi
KapTUHBI MUPa»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nnoro Heb6a. Co3Be3ausi, sipKkue
3BE3/IBI, IUTAHETHI, UX BUAUMOE IBIKEHUE.
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ConHeuHas cucremMa

56

Comnne. ConHeyHas akTUBHOCTE. VICTOUYHUK
sHepruu CoJiHIa U 3BE3]T

57

3BE3/1bI, KX OCHOBHBIC XapPaKTEPUCTUKH.
3BE3 1Bl IIIaBHOM ITOCIICI0BATECIIHHOCTH.
Buyrpennee ctpoenue 38€31. CoBpeMEHHbIE
MIPEACTABJICHUS O IPOUCXOKACHUH U
sporony CoJIHIIA | 3BE3 ]

58

Muneunsiii [1yte — Hama ['anakTuka.
[Tonoxxenue u neuxkenue ConHua B
I'amaktuke. I'anaktuky. YEpHbIE IBIPHI B
Apax rajJakTUK

59

Bcenennas. Pasz6eranue ranaktuk. Teopus
bonpuioro B3peiBa. PennkroBoe usinyyeHue.
Meraranaktuka

60

Hepemennsie nmpobieMbl aCTpOHOMUU

61

KonrtponbHas pabora «1eMeHTHI
ACTPOHOMMH U acTPOPUIUKI»

62

O6o0matomuii ypok. Pois ¢pusuku u
aCTPOHOMHUHU B DKOHOMHUYECKOMH,
TEXHOJIOTHYECKOM, COLIMATLHOU U
THYECKOH cepax AeaTeIbHOCTH YeTOBeKa

63

O6o6maromuit ypok. Pois u Mmecto pusuku
U aCTPOHOMHUH B COBPEMEHHOMN Hay4yHOU
KapTUHE MHpa

64

O6o06matomuii ypok. Pons puzudeckoit
TeopuHu B (HOPMUPOBAHUHU TIPEICTABICHUI O
buznuecKoil KapTUHE MUpa

40




O6o06maromuii ypok. Mecto pusndeckoit
65 KapTUHBI MUPA B 0011EM psATy COBPEMEHHBIX 1
€CTeCTBEHHO-HAYYHBIX MPEACTABICHUN O
npupojie
66 Pe3epBHbIil ypok. MarHutHoe mnoJie. 1
DNEeKTPOMarHUuTHAsE MHIYKIIHS
67 PesepsHblil ypok. Ontuka. OCHOBBI 1
CHEeHUATBHON TEOPHUH OTHOCUTEIBHOCTH
68 Pesepnblit ypok. KBanroBas ¢pusuka. 1 bubnnorexa [HOK
DJIeMEHTBI aCTPOHOMHUH M aCTPOPHUIUKU https://m.edsoo.ru/ff0d1784
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI UIAA YYEHUKA

» ®uswnka, 11 kiracc/ Msakumes I'.J1., byxoBues b.b., Hapyrua B.M. non penakuueit
[TapdentreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemmenuey
» dusuka, 10 kmace/ Msikumes I'.41., byxosues b.b., Corckuit H.H. mox penakimueit
ITapdentbeBoit H.A., AkiimonepHoe obmiectBo «M3aatenbetBo «IIpocBemeruney

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

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