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HOACHUTEJIbBHAA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS Ha YpOBHE CpeJHEro oOmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHHHA M TpeOOBaHWI K pe3yabTaraM OCBOCHHS OCHOBHOM
oOpa3oBaTenbHOM mporpamMmel, mpenctaBieHHbix B DPI'OC COO, a Takke ¢ yd€ToMm
denepanbHOl pabouell MporpaMMbl BOCIHUTAHHWA M KOHLENIMHM TPETNOAAaBaHUS Y4eOHOTO
npeamera «®Pusznka» B o0Opa3oBaTelbHBIX oOpranu3aunusx Poccuiickoit ~ ®Dexnepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

CopnepxaHue mporpaMMbl Mo (DU3HMKE HaIpaBlIeHO Ha (OPMHUPOBAHUE €CTECTBEHHO-
Hay4yHOU KapTuHbI Mupa oOyyatomuxcs 10—11 kmaccoB npu oOyueHuu ux ¢usnke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOTO Mojixoa. [Iporpamma no gpusuke cOOTBETCTBYET
tpeboBanusaM PI'OC COO kx miIaHupyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMEeTHBIM
pe3yiabTaTaM OOydeHHUs, a TaKXKe YYUTHIBAET HEOOXOJIMMOCTb pealn3alli MEXIPeIMETHBIX
CBs3eM (PU3MKM C E€CTECTBEHHO-HAyYHbIMU Y4eOHBIMU IpenMeTramu. B Heil ompenensitorcs
OCHOBHbIE 1I€JIM U3y4eHUs (U3UKH Ha YPOBHE CpeJHEro obuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOEHHSA Kypca (U3HKU: JMYHOCTHBIE, METalpeAMETHbIe, NpeaMETHbIE (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3ukKe BKIIOYAET:

® I[UIAHUPYEMBIE PE3YNIbTaThl OCBOCHUS Kypca (pU3MKH Ha 6a30BOM ypOBHE, B TOM UHCIIE

IIPEIMETHBIE PE3YNBTAThI IO TOAaM O0yUEeHHUS;

e cojepxaHue yueOHoro npeamera «Pu3nkay mo rogaM oOydeHuUs.

du3nka KaK HayKa 0 HanboJiee 00IMMX 3aKOHAX MPUPOJIbI, BBICTYIAS B KAYECTBE y4eOHOTO
IpeaMeTa B LIKOJIE, BHOCUT CYILECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUN 00 OKpYyXKarolleM MUpe.
HIkosnbHBIH Kypc (U3MKM — CHCTEMOOOPA3yIOUIMH Ui €CTECTBEHHO-HAYyYHBIX Y4EOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3MUYECKHE 3aKOHBI JIS)KAT B OCHOBE IPOLIECCOB U SIBJICHUH, U3y4aeMbIX
xuMueH, ouosorueit, pusudeckoit reorpadueit u acrpoHoMmuei. lcnosib30BaHWE U aKTHBHOE
IpUMEHEHHEe (QU3MUECKUX 3HAHUN ONpeAeNseT XapakTep M pa3BUTHE PAa3HOOOpPA3HBIX
TEXHOJIOTUH B c¢epe SHEepreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IIOJYy4eHHsS HOBBIX
MaTepHalloB C 3aJJaHHBIMU CBOICTBaMU U apyrux. M3yuenue (pu3nku BHOCUT OCHOBHOM BKJIA[ B
(bopMUpOBaHHE €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa 00yJaromuxcs, B GOpMUpOBaHUE YMEHUI
IPUMEHATh HayYHbII METO/1 IO3HAHUS MPH BBIIOJIHEHUU UMHU YY€OHBIX UCCIIEOBAHUM.

B ocHOBY Kypca ¢u3uku Ui YpOBHS cpelHero o0mero o0pa3oBaHus NOJOKEH Psil UICH,
KOTOPBIE MOKHO PacCMaTpUBaTh KaK IPUHLUIIBI €0 OCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEM KypC SIBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICpKHUT MaTepuall U3 BCeX pas3/iesioB (PU3MKH, BKIIOYAET KaK BOIPOCH KIACCUYECKOH, TaK U
COBpEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEl MaTepuall Kypca GU3NKU 00beANHEH BOKPYT
¢u3nueckux Teopuil. Bemymum B Kkypce sBisercs (OpMHpPOBAHHE MPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHUH, BELIECTBE U IIOJIE.

Hoes cymanumapusayuu. EE€ peanuzanys npeanoyaraeT UCIoIb30BaHUE T'YMaHUTApHOTO
noTeHIMana Gu3nyeckoi HayKu, OCMBICIIEHUE CBA3M Pa3BUTUS (PU3UKH C pa3BUTHEM OOIIECTBA,
a TaKk)Ke ¢ MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M 9KOJIOTHYECKUMHU MpoOIeMaMHu.

Hoes npuknaonoui nanpasnennocmu. Kype GU3nuku npeamnoiaraeT 3HakoMCTBO C HIMPOKUM
KPYroM TEXHUYECKHX U TEXHOJOTUYECKUX MPHIIOKEHNH N3YUYEHHBIX TEOPUH U 3aKOHOB.



Hoes sronocuzayuu peanuszyercs IOCPEICTBOM BBEJIEHHUS 3JIEMEHTOB COJEp)KaHus,
MOCBSIIEHHBIX SKOJIOTMYECKUM MpoOJIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKHU M TEXHOJIOTUH, a TaKKe 00CYXIEHUS MPOOJIEM PAllMOHATIBHOTO MPUPOIOTIONIB30BAHUS U
HKOJIOTUYECKOH 0€301MacHOCTH.

CrepXHEBBIMU 3JIEMEHTaMU Kypca (M3MKH Ha ypOBHE CpEIHEro ooOuiero oopazoBaHUs
ABIISIIOTCS  pu3uUeckue Teopur ((hOopMHUpOBaHHME NPEACTABICHUH O CTPYKTYpE IOCTPOCHHS
¢u3nveckoil TeopuH, posiM (PyHIAMEHTAIBHBIX 3aKOHOB M NPUHIMIIOB B COBPEMEHHBIX
MIPEJICTAaBICHUSIX O IPUPOJIE, TPaHUIAX MPUMEHUMOCTH TEOPHH, JUIsl ONHUCAHUS €CTECTBEHHO-
Hay4YHBIX SIBJIEHUH U IIPOLIECCOB).

CucTeMHO-1eTeIbHOCTHBIN MOAX0/ B Kypce (DU3UKU peann3yercs Mpexae BCEro 3a cuér
OpraHM3aliy 3KCIEPUMEHTAIbHON NIeATeNIbHOCTH oOyvatomuxcs. g 0a30BOro ypoBHs Kypca
(GU3UKH — ATO KCHOJB30BAHME CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPHMEHTOB
abOpaTOpPHBIX pabOT, KOTOpPhIE B TporpaMme Mo (u3nke OOBEAMHEHBI B OOIIUN CIUCOK
YUYEHUYECKUX MPAKTHUECKUX paboT. BeineneHue B ykazaHHOM IepeyHe J1JabOpaTOpHBIX padoT,
MPOBOJMMBIX JJIi KOHTPOJIE M OLIEHKH, OCYIIECTBIISIETCS Y4YaCTHUKaMH 00pa30BaTENIbHOTO
rpolecca UCX0s U3 0COOCHHOCTEH IIaHUPOBaHMS U OCHalleHus kabuHeTa ¢usuku. [Ipu sTom
obOecnieunBaeTcs OBJIAJIeHHE OOYyJarONIMMUCS YMEHHUSIMH TPOBOJIUTH KOCBEHHBIE H3MEPEHUS,
UCCIIEIOBAaHUS 3aBUCUMOCTEN (PU3MYECKMX BEJIMYMH W IOCTAHOBKY OIIBITOB IO IPOBEPKE
MPeI0KEHHBIX TUIIOTE3.

Bonbinoe BHUMaHME yAenseTcsl peuIeHUI0 PacyETHBIX M KaueCTBEHHBIX 3aj1ad. [Ipu stom
JUIS pacYETHBIX 3a7ja4 IPUOPUTETOM SIBJISIOTCS 3a/1a4M C SBHO 3aJaHHOU (U3NYECKON MOJEINbIO,
MO3BOJISIIOIINE MPUMEHSATh W3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO paszena
Kypca, TaK U UHTErpupys 3HAHMS U3 Pa3HbIX pa3/ieioB. [ KaueCTBEHHBIX 3aJ1a4 MPUOPUTETOM
SBIIAIOTCA 3aJaHUsl Ha OOBSCHEHUE TMPOTEKaHUS (U3MUECKUX SBJIIEHUH U TPOIECCOB B
OKpY)Kalolllel >KU3HH, TpeOyrouue BblOOpa (u3nueckoi MoJenu [js CUTyalluu TNPaKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBaHusimu DPI'OC COO K MaTepHaIbHO-TEXHUYECKOMY
obOecrieueHn0 yueOHOro mnpoiecca 0a30BbI YpOBeHb Kypca (U3MKHM Ha YpPOBHE CPETHETO
oOuiero o06pa3oBaHUs JOJKEH M3Y4aTbCs B YCIOBUSX MPEIMETHOrO KaOuMHEeTa (PU3UKU WM B
YCIIOBUSIX MHTEIPUPOBAHHOTO KabWHETa MPEIMETOB €CTECTBEHHO-HAyYHOTO 1MKiIa. B xabunere
(bu3MKKN 10DKHO OBITH HE0OX0aUMOE 1ab0opaTopHOE 000PYIOBAHKE IS BHIIOJHEHUS YKa3aHHBIX
B IporpaMMe Mo (HU3MKE YYEHUUYECKHX TMPAKTUYECKUX pPabOT U JAEMOHCTPalMOHHOE
obopynoBaHue.

JlemoHcTpamoHHOe obOopynoBaHue (GOpPMUPYETCS B COOTBETCTBHH C IMPUHIMIIOM
MUHUMAaJbHON MOCTATOYHOCTH M 00ECIEeurBaeT MOCTAHOBKY MEPEUYHUCICHHBIX B MpOTrpamMme Mo
¢u3uKe KIIOUEBBIX JEMOHCTpAalMd A MCCIEJOBaHUS H3y4aeMbIX SBJICHUH M IPOLIECCOB,
SMIHUPHUYECKUX U PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX TPUMEHEHHH.

JIaGopaTtopHoe 00OpyAOBaHHE Al YIEHHYECKHX IMPAKTUYECKHX paboT (opmupyercs B
BUJIE TEMAaTHYECKUX KOMIUIEKTOB M OOecreuuBaeTcs B pacyére OJHOT0 KOMIUJIEKTa Ha JABYX
oOyyaromuxcs. TemaTndyeckue KOMIUIEKTHI J1TaDOpaTOPHOTO OOOpYJOBaHUS JOJKHBI OBITh
MOCTPOEHBI HAa KOMIUIEKCHOM HCIOJIb30BaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TaKkKe
KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BUJIE LIM(POBBIX J1AOOPATOPHil.

OCHOBHBIMU IIENISIMU U3Yy4eHUs PU3UKH B 00111eM 00pa30BaHUU SIBIISIOTCS:

e (opMupoBaHME HHTEpPeca M CTPEMJIEHHS OOYydalolIMXCsl K HAyYHOMY H3YyYCHHIO

MPUPOJIBI, PA3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;



pa3BUTHE TPEACTABICHUH O HAaydyHOM METOJe TO3HaHUSA U (HOpMUpOBAHHE
HCCIIEI0BATENICKOTO OTHOIICHUS K OKPY)KAIOIIUM SIBIICHUSIM;

(dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa U3y4yeHHsS OCHOB CTPOCHUS
MaTepuH U (QyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

(dbopmMupoBaHHe yMEHHI OOBSICHATH SBJICHHUS C UCIIOJIb30BaHUEM (PU3NYCCKUX 3HAHUN U
HAyYHBIX JI0Ka3aTEIIbCTB;

(dbopMupoBaHHEe NPEICTABICHUN O PO (PU3HMKH VI Pa3BUTHS IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKH 1 TEXHOJIOTHH.

JlocTIbKeHNe STHX IIeJiell o0ecrednBaeTcsl pelIeHrueM CIEAYIOIUX 3a/1ad B IPOIecce
M3y4YeHus Kypca (U3NKU Ha YPOBHE CPEHETO 0OIIero 00pa3oBaHus:

MpUOOpEeTEeHNEe CUCTEMBI 3HAHUM 00 00IUX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPUSX, BKIIOYAs MEXaHUKY, MOJIEKYISIPHYIO (PU3HUKY, JEKTPOAUHAMUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI acTPO(PU3HKHY;

¢bopMHUpoBaHME YMEHUN MPUMEHATH TEOPETUYECKHE 3HAHUS M OOBSCHEHUS
(¢bu3nuecKkux SIBICHUW B MpPUPOJE U JUId TPUHATUS NPAKTHUECKUX pEUIeHUH B
MMOBCETHEBHOM KM3HU,

OCBOEHHE CIOCOOOB pEHIeHUs pPAa3IUYHBbIX 3aJad C SIBHO 3aJaHHON (du3nueckoit
MOJIENbIO, 3a/a4, MOJPa3yMEBAIOLIUX CaMOCTOSTEIbHOE CO3JaHHe (PU3HUYECKOMN
MOJIeNH, aJIeKBaTHOM YCIIOBUSM 3a/1auH;

MOHMMaHUE (PU3NYECKUX OCHOB M IMPHUHLUIOB NEHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTMYECKHUX MPOLECCOB, UX BIUSHUSA Ha OKPYXKAIOLIYIO CPENY;

OBJIAZICHUE METOJAMH CAaMOCTOSITENIbHOTO IJIAHUPOBAHUS U MPOBENCHUS (PU3NYECKUX
SKCIEPUMEHTOB, aHalIW3a W  UHTEpHpeTalud  UHPOPMALUH,  OINpeesIeHUs
JOCTOBEPHOCTH MOJIYYEHHOIO PE3yibTaTa;

CO3JAaHME YCIOBHUH Ul Pa3BUTUS YMEHUH NPOCKTHO-UCCIEN0BATEIBCKOM, TBOPYECKOU
JESITEIILHOCTH.

Ha wusydyenue ¢usmku (6a30BbIii ypOBEHb) Ha YpOBHE CpEIHEro oO0miero oOpa3oBaHHS
otBoautTcs 136 yacoB: B 10 kimacce — 68 vacos (2 waca B Henemo), B 11 kimacce — 68 yacoB (2
yaca B HEJIEIIO).

[Ipennaraemsiii B mporpamme no pusnke nepedeHsb 1adopaTOPHBIX U MPAKTUIECKUX PaboT
SBJIIETCS PEKOMEHIOBAHHBIM, YYHMTEIh JeNaeT BBIOOp MpOBeAeHHS 1a00paTOpHBIX paboT u
OTIBITOB C YYETOM UHIUBUAYAIBHBIX 0COOEHHOCTENH 00YyJarouXCsl.



COJEPKAHUE OBYYEHUA
10 KJIACC

Paznes 1. @u3uka U MeTOABI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o npupone. Hayynele MeTonsl mo3HaHUsA OKpyxarouero mupa. Poib
HKCTIIEPUMEHTA M TEOPUH B MIPOIECCe TIO3HAHUS MTPUPOJIBL. DKCIEPUMEHT B (PU3UKE.
MonenupoBanue (pu3nYecKux sBICHUA M mporeccoB. Hayuneie rumotessl. Ousnveckne
3aKOHBI ¥ TeopuH. | paHHIIBI TPIMEHUMOCTH (prU3HYeCcKnX 3aKOHOB. [IpHHIIMIT COOTBETCTBHSL.

Pons m mecto ¢usuku B (HopMHpOBaHMM COBPEMEHHON HayyHOW KapTUHBI MHpa, B
MIPAKTUYECKON IEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHasorosble U ITU(POBBIC U3MEPHUTEIbHBIC TPUOOPHI, KOMITBIOTEPHBIC JATUUKH.

Pa3znen 2. Mexannka

Tema 1. Kunemamuka

Mexannueckoe aBuWKEeHHE. OTHOCUTEIBHOCTh MEXAaHWYECKOro ABWKeHHs. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpOCTh (CpemHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTh) M YCKOpPEHHE
MaTe€pUaIbHON TOYKH, UX MPOEKIUH HAa OCU CHUCTEMBbI KOOpAuHAT. CloKeHHe NEepeMEIeHU U
CJII05KE€HUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJWHEHHOE NBIWKEHUE. ['padmku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NTEPEMENICHUSI MaTEPUAIIbHON TOYKH OT BPEMEHH.

CBoboaHoe mameHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxeHue. [[BrkeHMe MAaTepUAIbHOM TOYKHM IO OKPYKHOCTH C
MIOCTOSTHHOM MO MOJYJI0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JUHEHHas ckopocTb. l[lepumon u
yactoTa oOpameHus. LlenTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckue yCTpOMCTBA M IPAKTHUYECKOE MPUMEHEHHE: CIUIOMETp, JABUKEHHUE
CHaps0B, LICMHbIE U PEMEHHBIE MTEPEIAUH.

Jlemoncmpayuu

Mogenb cuctembl OTCUETA, WIUTFOCTPALIMS KUHEMATUUECKUX XapaKTEPUCTUK JBHUKECHHUSL.

[IpeoOpazoBanue IBUKEHHI C UCTIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue ABrkeHU Tena, OpOLIEHHOTO MO YTIIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOTHOTO MaICHHUSL.

Hamnpanenue ckopocT npy JBUKEHUHU MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C IIEJIbIO ONPEEICHHs] MTHOBEHHOM CKOPOCTH.

HccnegoBanue  COOTHOIIEHWS ~ MEXAYy  MYTAMH,  TNPOMACHHBIMH  TEJIOM  3a
MOCJIEI0OBATENbHBIE pPaBHBIE IPOMEXYTKM BpPEMEHH IMPU PABHOYCKOPEHHOM JIBIDKEHHH C
Ha4aJIbHOU CKOPOCTBIO, PABHOM HYIIIO.

N3yuenune nBUkKEHUS MAPUKA B BA3KOM KUJIKOCTH.
N3ydenue nBukeHHs Tena, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. JTunamuxa

[Tpunnun otHocurenbHOCTH ['anuiies. [lepBoiii 3akoH HproToHa. MHEpIIMaNbHBIE CHCTEMBI
oTc4yéra.



Macca Tema. Cuna. Ilpunmun cynepnosunmu cui. Btopoit 3akon Hprotona st
MaTepraNibHOM TOUKHU. TpeTuid 3akoH HproTOHA [1711 MaTe€pUaIbHbBIX TOYEK.

3akoH BceMupHOTO Tsarotenus. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenune. Bugsl Tpenust (mokosi, ckoJyibkeHus, kaueHus). Cuna Tpenus. Cyxoe TpeHHE.
Cuna TpeHHsI CKOJBKEHHUS U cuiia TpeHus nokos. Koaddumuent tpenus. Cuia cCOmpoTUBICHUS
MIpU ABMKECHUU TeJIa B )KUJKOCTH WJIH Ta3e.

[TocTynarenpHo€e U BpamareabHOE ABUKEHUE aOCOIIOTHO TBEPIOTO TENa.

MoMeHT cubl OTHOCUTEIBHO OCH BpamieHusa. [lnedo cumbl. YcinoBuUsS paBHOBECHS
TBEPAOTO TEa.

TexHuueckre YCTPOMCTBA W TPAKTUYECKOE NPUMEHEHHUE: TOIIUITHUKY, JIBI)KCHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrienne nHepLUUH.

CpaBHeHHE Macc B3aUMOJICUCTBYIOIINX TEJT.

Bropoit 3akon HeroToHa.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT A€(POPMAIIHH.

Hesecomocts. Bec Tena npu yckOpeHHOM MOAbEME U TTAJICHUH.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKCHMSI.

VYcnoBust paBHOBeCUd TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3yuenune nemxeHus Opycka Mo HaKJIOHHOM TUIOCKOCTH.

HccnegoBanue 3aBUCMMOCTHA CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKHUHE U PE3UHOBOM
oOpasrie, oT ux aehopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TEJIA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akonwl coxpanenusn ¢ mexanuke

Nmiynsc MaTepualibHON TOUKH (TeJa), CUCTEMbl MaTepUaIbHBIX ToueK. MMmynbc cuiibl u
M3MEHEHNE UMITYJIbCA TeJla. 3aKOH COXPaHEHUs UMITyJIbca. PeakTuBHOE ABMKEHUE.

PabGora cunpl. MOIIHOCTE CHJIBI.

Kunernueckass sHeprus maTepuanbHOW TO4YKU. Teopema 00 M3MEHEHUM KHHETUYECKOM
SHEPrUH.

[ToTenmmanpHas sueprus. [loTeHnuransHas 3Heprus ynpyro aeGopMupoBaHHOM MPYKUHBIL.
[ToTennmanpHas 3HEprus Tejaa BOIM3U NOBEPXHOCTH 3eMIIH.

[ToTeHnmanpHble W HEMOTEHIUANbHBIE CcUJbl. CBsI3b PaOOTHI HEMOTEHIMAIBHBIX CHII C
M3MEHEHUEM MEXaHWYECKON SHEPTUU CUCTEMBI Tell. 3aKOH COXPAaHEHUsI MEXaHUYECKON SHEPTHUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckre yCcTpoONCTBAa U INPAKTHUUECKOE NPUMEHEHHE: BOJOMET, KOMNEpP, NPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo moTeHNIMATHHON PHEPTUH B KHHETHUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul



N3yuenne aOCOIMIOTHO HEYNPYroro yaapa C IOMOLIbIO JBYX OJWHAKOBBIX HUTSHBIX
MAasiTHUKOB.

HccnenoBanue cBsizu pabOThl CHIIBI C M3MEHEHHEM MEXaHMUYECKON HSHEpPTUU Tela Ha
IIPUMEPE PACTSKEHUS PE3UHOBOIO JKI'yTa.

Paznen 3. Moaeky/sipHasi puznka 1 TepMOIMHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OcCHOBHBIE NIOJIOKEHUS MOJIEKYJIIPHO-KUHETUUYECKON TEOPUHU U UX ONBITHOE 000CHOBAHHUE.
BpoynoBckoe nBwkenue. uddysms. Xapakrep IBMKEHHS € B3aUMOJCHCTBUS YaCTHIL
BelecTBa. MoOJeNnn CTPOEHHUs Ta30B, JKUAKOCTEH U TBEPABIX Tel M OOBSICHEHHE CBOMCTB
BEIIECTBA HAa OCHOBE 3ITUX Mojened. Macca u pasMepbl MoJsiekysl. KoianuecTBo BemiecTsa.
[Tocrositnnas ABoraapo.

TermmoBoe paBHoBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Lenscus.

Mopnens uneanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-KUHETHYECKONH TEOpPHH
uaeanpbHOro rasza. AOCOJNIIOTHasg TemImepaTypa Kak Mepa CpeJHed KHHETHYeCKOW HHepruu
TEeIUIOBOrO JABWKEHWS dvactui rasza. [llkama temnepatyp KenbBuHa. ['a30Bbie  3aKOHBI.
VpaBuenune MenneneeBa—Knaneiipona. 3akon [lansToHa. M3omponecchl B MIACAaTLHOM Ta3e C
MTOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ paduueckoe mpeacTaBieHue HU30MPOIIECCOB: N30TEPMA,
n30x0pa, n3obapa.

Texuuueckue ycTpoHCTBa U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, GapoMeETp.

Jlemoncmpayuu

OnpIThl, JOKa3bIBAIONIME AMCKPETHOE CTPOEHHE BellecTBa, Qororpapuu MOJEKYI
OPraHN4YeCKUX COCTMHECHUH.

OmnbiTel 10 AUGGY3UN KUTKOCTEN U Ta30B.

Monens OpOYHOBCKOTO IBUYKEHUSL.

Monens onbita LlTepHa.

OnbIThL, JOKA3bIBAOIINE CYILIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3AUMOICHCTBHSL.

Mogenb, WUTFOCTPUPYIOLIAsk IPUPOLY JABJICHUS ra3a Ha CTEHKH COCY/a.

OnBIThL, WJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSHUS UICATBHOIO Ira3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Omnpenenenre Macchl BO3/AyXa B KIACCHOW KOMHATe Ha OCHOBE H3MEpeHUil 00béMa
KOMHAThI, JABJICHUS U TEMIEPATYPbI BO3AyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX/1y TapaMeTpaMU COCTOSIHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnogvl mepmoounamuku

TepmonnHamuueckas cucrema. BHYTpeHHssI 3HEprusi TEPMOJUHAMUYECKOW CUCTEMBI U
criocoObl e€ m3MeHeHus. KonmnyecTBo TemnoTsl U pabota. BHyTpeHHSs SHEPrUsi 0JTHOATOMHOTO
uJeanbHOTO Ta3a. Buasl Termnonepenayu: TEMIONPOBOAHOCTb, KOHBEKIUS, U3ITyUYEHUE. Y JelIbHAast
TEII0EMKOCTD BellecTBa. KoInyecTBo TEMIOTHI pH TEIUIONEpeaaye.

[Tonsitne 006 ammabatHOM mporecce. IlepBbiii 3akoH TepMmoauHamuku. [IpumeHeHHe
MIEPBOTO 3aKOHA TEPMOIUHAMUKH K M3ompoIieccaM. [ padudeckas uHTepIpeTaius paboThl rasa.

Bropoii 3akoH TepmouHamMuku. HeoOpaTUMOCTh POLIECCOB B IPUPOIE.

TennoBesie MamuHbL. [IpuHIUTIBL eiicTBUS TeMIOBBIX MamuH. [IpeoOpa3oBaHms SHEPTUH B
TeruIoBbIX MamuHax. Koaddumment noneznoro aeiictBusi TeruioBoil mammuel. [{ukn Kapho u
ero Ko GHUIMEHT MOJIE3HOTO JEHCTBUA. DKOJIOTHYECKUE MPOOIEMbI TEIIO3HEPTETHKH.

TexHuueckre yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: [BUraTelb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOIUIHHHUK, KOHIUITHOHED.



Jlemoncmpayuu

V3MeneHne BHYTpEHHEW HSHEPIMM Tela IMPH COBEPIICHWH PaOOTHI: BBUIET HMPOOKH U3
OYyTBUIKM TIOJl JIEHICTBHEM C)KaTOro BO3JyXa, HarpeBanue s(pupa B JaTyHHOU TpyOKe IyTEM
TpeHus1 (BUICOAEMOHCTpAIHS).

W3menenue BHyTpeHHEN aHepruu (TemMmepaTypsl) Tejla IpU Terionepeaaye.

OmnbIT 1o aMabaTHOMY PaCIIMPEHUIO BO3IyXa (OIBIT ¢ BO3IYIITHHIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPAHUs, PEaKTUBHOI'O JABUTATEsL.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3mepenue ynenbHou TEIIOEMKOCTH.

Tema 3. Azpecamnvie cocmosanusn eewjecmea. Pazosvie nepexoonvt

[TapooOpazoBannie u KoHAeHcarus. Mcmapenue wu  kuneHue. AOCONIOTHasT U
OTHOCHTEIIbHAS BIAXXHOCThH BO3ayxa. HackleHHbIN nap. YaenbpHas TEIioTa mapooopa3oBaHusl.
3aBUCUMOCTb TEMIEPATYPhl KUIIEHUS OT JIaBJICHHUSL.

TBépnoe Teno. Kpucramnuyueckue u aMmopdHbie Tena. AHU30TPOTIUS CBOMCTB KPUCTAIIIIOB.

Kunkue xpucramisl. CoBpemMeHHble MaTepuaibl. [lnaBneHume u kpucramumsanus. Y IenbHas
TeruioTa rasiaeHus. Cyomumanus.

VYpaBHEHHE TEILUIOBOTO OasiaHca.

TexHudeckre YCTpOHCTBA W TPAKTHYECKOE NPHMEHECHHWE: TUTPOMETP M IICHXPOMETD,
KaJIOpUMETP, TEXHOJIOTUW  IOJIYYCHUS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HaHOMAaTePHAJIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX apOB.

Kunenue nmpu NOHMWKEHHOM JaBJICHUH.

CriocoObl U3MEPEHUS BIAKHOCTH.

HaGnronenue narpeBanus 1 IIaBICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMoHCTparys KpUCTaIOB.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3mepeHune OTHOCUTEILHOM BIQXKHOCTH BO3IyXa.

Pasznen 4. DiiekTpoauHaMuKa

Tema 1. Inekmpocmamuka

OnekTpusalnusi Tell. OJIEKTpUYeCKUd 3apsan. JBa BuAa 3IEKTPUUECKUX 3apsIo0B.
[IpoBOAHMKH, AUIEKTPUKHU U HOJTYIPOBOJHUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

B3aumopeiictBue  3apsinoB.  3akoH  Kymona. TodeuHblil  3iIeKTpUYECKH  3aps.
Onekrtpuyeckoe mnoje. HampsxéHHocTh anekTpuueckoro mnons. IlpuHmun cyneprno3unuu
JJIEKTPUYECKUX MOJIeH. JINHUY HANPssKEHHOCTU YJIEKTPUYECKOTO TOJIS.

Pabora cun osnektpocratuueckoro mois. Ilorenmman. Pa3sHOCTh MOTEHLMANOB.
IIpoBOAHUKHY U AUDIIEKTPUKU B MIEKTPOCTATUYECKOM IT0JIE. JIMdIeKTpruUecKas MIPOHULIAEMOCTb.

OnexrpoéMkocTs. KoHzmeHcaTop. DIEKTPOEMKOCTh IUIOCKOTO KOHIEHCATOpa. OHEPIHs
3aps’KEHHOIO KOHJIEHCATopa.

TexHuueckue yCTpPOWCTBA M IPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOIL, JJIEKTPOMETD,
ANIEKTPOCTaTUYECKAsl 3alIUTa, 3a3eMJICHHE DIIEKTPONPUOOPOB, KOHJEHCATOP, KOMUPOBAIBHBIN
anmnapar, CTpyWHbIN IIPUHTED.

Jlemoncmpayuu

YCeTpOUCTBO U MPUHLUIT JEHCTBUSA dIIEKTPOMETPA.

B3anmMoelictBre HadIEKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3aPsUKEHHBIX Tell.

[IpoBOAHMKHU B 3IEKTPOCTATHUECKOM IOJIE.

DNeKTpoCcTaTUYECKas 3alluTa.

JIUAIIEKTPUKH B JIEKTPOCTATHUECKOM II0JIE.

3aBUCUMOCTD  JJEKTPOEMKOCTH TUIOCKOTO KOHJIGHCAaTopa OT IUIOMAAU TUIACTHH,
PACCTOSTHUSA MEXKy HUMH U TUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsH>KeHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwtii Inekmpuueckuil mok. Toku 6 paziuunvix cpeoax

DNEeKTPUYECKUM TOK. YCIIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOTO TOKa. VICTOUYHWKH TOKa.
Cuna Toxka. [TocTOSTHHBIN TOK.

Hamnpspkenue. 3akon Oma 1t ygacTka 1emnu.

DNeKTpUYEeCcKoe COTIPOTHUBIICHHUE. VYnenbHoe COTIPOTHUBIIEHUE BEILIECTBA.
[TocnenoBarenbHOE, MapaIETFHOE, CMEIIAHHOE COSTMHEHNE TTPOBOTHUKOB.

PaboTa snextpuueckoro Toka. 3akoH Jlxoyns—JleHia. MOIIHOCTh AIEKTPUYECKOTO TOKA.

DNEeKTPOABMIKYIAs CHJIAa M BHYTPEHHEE COMTPOTUBIICHHE UCTOYHUKA TOKa. 3akoH Oma Jist
MOJTHOM (3aMKHYTOM) AeKTpudeckoit memu. KopoTkoe 3ampikaHueE.

DNeKTpOHHAs MTPOBOIUMOCTD TBEPBIX METANIOB. 3aBUCUMOCTh COTIPOTHUBIICHUSI METAJIIIOB
oT Temmeparypsl. CBEpXIpOBOAUMOCTb.

DIIEKTPUYECKHUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[MonynpoBoanuku. CoOcTBeHHass W TPUMECHAas MPOBOJUMOCTb IOJYIIPOBOJIHUKOB.
CaoiicTBa p—n-niepexoa. [TomynpoBoHUKOBBIE PHUOOPHI.

DJIEKTPUYECKHII TOK B PAacTBOpAX M paciulaBax 3JICKTPOJUTOB. DJIEKTPOJUTHUECKAS
JcCoLranus. DIEeKTPOJIN3.

DIIEKTPUYECKHI TOK B razax. CaMOCTOATENIbHBIN M HECAMOCTOSITENIbHBIN pa3psa. MoaHus.
[Tna3ma.

Texuuueckne ycTpoilcTBa M NPAKTUYECKOE MPUMEHEHHE: aMIepMEeTp, BOJIBTMETD,
peocTar, HMCTOYHHUKH TOKa, 3JEKTpOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP COMPOTUBIICHHS, BAKYyMHBIA IHOJ, TEPMHUCTOPbl U (OTOPE3UCTOPHI,
MOJIYIIPOBOIHUKOBBIH IMOJI, TallbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAPSHKEHHUSL.

3aBUCHUMOCTh COMPOTUBICHUS IWIMHIPUYECKUX TPOBOJHUKOB OT JJIMHBI, TUIOIIATN
MOTIEPEYHOr0 CEYECHUS U MaTepuaa.

CMenanHoe coeIMHEHUE MPOBOJHUKOB.

[Ipsimoe u3MepeHue 3aeKTpoABMKYLIEH cuiibl. KOpoTkoe 3amblKaHHE TalbBAHHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCUMOCTD COMPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AYXa.

OHOCTOPOHHSISI TPOBOJIUMOCTh AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenune cMemaHHOro COeMHEHUS PE3UCTOPOB.

N3mepenue 2IeKTpOABMKYIIEH CHIIBI HCTOYHHMKA TOKA W €ro  BHYTPEHHErO
CONIPOTHUBIICHHUSL.



Habmonenue snexrponusa.

Me:knpeaMeTHbIe CBSI3H

N3ydenne xypca ¢usuku 6azoBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS € y4ETOM
COJICpKATENbHBIX MEXKIPEIMETHBIX CBSI3€i C KypcaMH MaTeMaTWKH, OWOJIOTUH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnusie nouwamus, CBS3aHHBIE C HM3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBIICHUE, HAYYHBIH (akT, THUmoTe3a, (u3nyeckas BETUYMHA, 3aKOH, TeOpus, HaOIro/IeHHE,
HKCTIIEPUMEHT, MOJICTUPOBAHNE, MOJEIH, U3MEPECHHUE.

Mamemamuxa: pelmieHHEe CHCTEMBl YypaBHEHHMW, JHWHEWHas ¢GyHKous, mapabona,
runep0oIIa, uX TpapuKh ¥ CBOHCTBA, TPUTOHOMETpUYECKHE (PYHKIINU: CUHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOKJECTBO, BEKTOPHI M WX MNPOEKIUH HA OCH
KOOP/MHAT, CII0)KEHNE BEKTOPOB.

buonocusn: mexanudeckoe IBUKEHHE B KMBOU npupoze, muddys3us, ocMoc, Temoo0OMeH
KUBBIX OPTaHU3MOB (BHJIBI TETUIONIEPEIauH, TEIIIOBOE PABHOBECHE), DJICKTPUIECKUE SIBICHUS B
YKUBOU IPUPOJIE.

Xumusi: TACKPETHOE CTPOCHUE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIDHAsE Macca, TEIJIOBBIE CBOWCTBA TBEPABIX Tel, JKUAKOCTEH M Ta30B, JJIEKTPUYCCKUE
CBOWCTBA METAJIOB, DJICKTPOJUTHYECKAS TUCCOIIUAIINS, TaThbBaHUKA.

Teoepaghus: BIaXXHOCTB BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texuonoeus: npeoOpa3oBaHKE NBUKEHUH C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHHKE, MOJIIMITHUKHN, HCIIOJIb30BAHHE 3aKOHA COXpAaHEHHUS UMIyJbca B TEXHUKE (pakera,
BOJOMET W JpYrue), JABUTaTelb BHYTPEHHETO CropaHus, mapoBas TypOWHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIy4€HUsI COBPEMEHHBIX MaTEepPHalioB, B TOM YHCIIE
HAaHOMATEepHAJIOB, U  HAHOTEXHOJIOTHH,  DJJEKTPOCTaTHYeCKas  3alluTa,  3a3eMIICHUE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEp, AJIEKTpOHArpeBaTelbHbIE MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHIL, TATbBAHUKA.

11 KVIIACC

Pasznen 4. DiiekTpoauHaAMHKA

Tema 3. Maznummnoe none. I1eKmMpoOMAZHUMHAA UHOYKUUA

IlocTossHHBIE MaruuThl. B3anmoneicTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHoe IoJe€.
Bexrop marautHON MHAYKUUY. [IpyuHIKI Cynepno3uuy MarHUTHBIX NoJed. JINHUM MarHUTHON
nHAayKnuy. KapTuHa JTMHUI MarHUTHOM MHIYKLUU I10JI IOCTOSIHHBIX MarHUTOB.

MaruutHoe 1nojie IpoBOAHMKA C TOKOM. KapTuHa JIMHMH MHIYKIMM MarHUTHOTO IOJISA
JUINHHOTO TPSIMOTO NMPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHHKA, KATYIIKH C TOKOM.
OmneiT Opcrena. B3anmozelicTBre NPOBOJHUKOB C TOKOM.

Cuna Amniepa, €€ MOAYJIb U HAaIIPABJICHUE.

Cuna Jlopenna, €€ MoAylp M HampaslieHUE. /[IBHkeHHE 3apsHKEHHOM 4YacTHIBl B
OJTHOPOJJHOM MarHUTHOM noJie. PaboTa cuiel Jlopenna.

SIBneHME DIEKTPOMArHUTHONW MHAYKIUH. IIOTOK BekTOpa MarHMTHOM WHIYKLHH.
DNEeKTPOABMKYIAs CUJIa UHAYKIUHU. 3aKOH 3JIEKTPOMarHuTHON nHAyKuu Dapazes.

BuxpeBoe anekTpuueckoe moisie. DIEKTPOABMKYIAs cuUjila MHIYKIMM B IPOBOJHUKE,
JBUKYIIEMCS ITIOCTYNATENBHO B OTHOPOJIHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenuna.

WNHayKTUBHOCTE. SIBIEHNE CAMOMHAYKIMH. DIEKTPOABIKYIIAS CHIIa CAMOWHIYKIIMH.



DHeprusi MarHuTHOTO TOJIsI KATYIIKU C TOKOM.

DNEeKTPOMarHuTHOE TOJIE.

TexHuueckue YCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TMOCTOSHHbIE MAarHUTHI,
AJIEKTPOMArHUTBHI, JIEKTPOBUTATEIb, YCKOPUTEIHU AJIE€MEHTAPHBIX YaCTHUIl, MHIYKIIUOHHAS TIEYb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O Iy4Ka MAarHUTHBIM I10JIEM.

JIuHWY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3anmopeiictBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Awmrmepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SBneHne HNEeKTPOMArHUTHON MHIYKIIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD DJICKTPOJBMIKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MTOTOKA.

SIBrieHNE CAMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3yuenne MarHuTHOTO TOJIST KATYIITKA C TOKOM.

WccnenoBanue neicTBUS NOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBIIEHUS 3J1€KTPOMArHUTHOM UHIYKIIMH.

Paznen 5. KosiebaHusi M BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHvle Koaeoanus

KonebatenpHast cucrema. CBOOOIHBIE MeXaHWYECKHWE KoJieOaHusA. [apMoHMYEeCcKue
kosebanus. Ilepwon, dvacrora, ammumtyna W ¢asza kojeOanwit. [IpyXKUHHBI MasSTHHK.
MareMaTuueckuii MasTHUK. YpaBHEHHE TapMOHHYECKUX KojieOaHuil. [IpeBpaimenue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHMSIX.

Konebatenpupiii kOHTYp. CBOOOIHBIE 3JICKTPOMArHUTHBIE KOJICOAaHUS B HJICATHHOM
KOJIeOATeIbHOM KOHType. AHaJIOTUS MEXKIy MEXaHWYECKUMH M JJICKTPOMArHUTHBIMU
konebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUU B UICATBHOM KOJeOaTelIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromMX KojeOaHUAX. BeIHYXIEHHbIE MeXaHUYECKUE KoJaeOaHusl.
Pe3onanc. BeiHyKIeHHBIE IIEKTPOMArHUTHBIE KOJIEOaHUSI.

[lepemennbiii Tok. CHHYCOMAAIbHBIA MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYIHOE U IEHCTBYIOIIEE 3HAUYCHUE CUITBI TOKA U HAIIPSHKCHUS.

Tpanchopmarop. IIpousBoacTBo, mepenadya W MOTPeOIECHUE DIEKTPUUECKON DHEPTUU.
DKOJIOTMYECKME PHUCKU TP TPOU3BOACTBE 3NEKTpo3Hepruu. KynbTypa uCHONIb30BaHUA
AJIEKTPOIHEPIUH B IOBCEAHEBHOM JKU3HHU.

TexHuueckre YCTpPOMCTBA M MNPAKTUUYECKOE TPUMEHEHHE: DJIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, JIMHUHU AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue nmapaMeTpoB KoyeOaTenbHON CUCTEMBI (TPYKHHHBIA HIIM MaTeMaTUYEeCKUA
MAasiTHUK).

Habnronenue 3aTyxarommx KojaeOaHHi.

HccnenoBanue CBOMCTB BEIHYK/ICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.



CB00OIHBIE AIEKTPOMATrHUTHBIE KOJICOAHMS.

OcuumiorpaMmel  (3aBUCUMOCTH  CHJIBI  TOKa W HaIlpsODKEHUS OT BPEMEHH) JUId
AJIEKTPOMATrHUTHBIX KOJICOAHHM.

Pe3onanc npu mocnegoBaTeIbHOM COCIUHEHUU PE3UCTOpPa, KaTYIIKU WHAYKTUBHOCTH M
KOHJIEHCATOpAa.

Mogernb TUHUM 3IEKTPOIIepeaun.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MaJIbIX KOJeOaHUil rpy3a Ha HUTU OT JJTMHBI HUTH U
Macchl Tpy3a.

UccnenoBanue TmepeMEHHOTO TOKa B IEMH M3 MOCIEAOBATEIbHO COEAMHEHHBIX
KOHJIGHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMAazHUnHbLE 60 IHbL

MexaHuveckue BOJIHBI, yclIoBuUs pacrpoctpanerus. [leproa. CkopocTh pacnpoCTpaHeHHs
u JuHa BOJHBL [lomepeunble W TpojosbHBIE BOJHBL. MHTepdepenuus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMmKkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJHBI. YCJIOBHS HM3JIYyYCHHs DJICKTPOMArHUTHBIX BOJH. B3anmuas
opueHtauus BekTopoB E, B, V B snmekTtpomarauTHOW BoJiHE. CBOMCTBA 3JIE€KTPOMArHUTHBIX
BOJIH: OTpaXEHHWE, TMpeJoMJieHne, ToJysgpu3anus, maudpakmus, wuHtepdepeHus. CKopocTh
ANIEKTPOMAarHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 37I€KTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUHKNBI pagrocBs3u U TeNeBUACHUS. Paguoiokanus.

DJIEKTPOMArHuTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuueckne yCTpOWCTBa U NPAKTUYECKOE NPUMEHEHHE: MY3bIKAJIbHbIE HUHCTPYMEHTHI,
YIbTPa3BYKOBAsl JMATHOCTUKA B TEXHUKE W MEIULHMHE, pajap, paguoNpUEMHHK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

O6pazoBaHue U pacpoCTPaHEHUE TOTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmromnieecs Teao kak HICTOYHUK 3BYKa.

Habmonenue oTpaxkeHus U IpeIoMIICHUS MEXaHUYEeCKUX BOJIH.

Habmonenue untepdepeHnu u Judpakiini MEXaHHUYECKUX BOJIH.

3BYKOBOH PE30HAHC.

Habmonenue cBA3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYIOM M 4YacTOTOM
KoJIeOaHUH.

HccnegoBanue  CBOMCTB — AJNIEKTPOMATHUTHBIX — BOJIH:  OTPa)K€HUE, MPEIOMIICHUE,
noJssipu3anus, Audpakuus, uHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonnHeitHOE paclipocTpaHEHHE CBETa B OJJHOPOJAHOMN Cpele.
JIyua cBera. ToYeUYHBIN UCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHe H300pakeHUI B IUIOCKOM
3epkae.

[Ipenomnenne cBeTa. 3aKOHBI TMPENOMIICHUS CBeTa. AOCOJIOTHBIA  TOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [lpenenbHbId Yroja MOJHOTO BHYTPEHHETrO
OTPAKEHUS.

Hucniepcust cBeta. CloxkHbI coctaB Oenoro csera. L[Ber.



CoOwuparoniue ¥ paccewBaromyie JHH3BL. ToHKas nuH3a. DOKyCHOE paccTosHUE U
OTITUYECKAsi cujia TOHKOW JMH3EL [locTpoeHrne n300pakeHnii B COOMPAIONINX U PACCEHBAIOIINX
nuH3ax. PopMysa TOHKOM JIMH3bL. Y BEIIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas omntuka. Wurepdepenuus cBera. KorepeHTHblE HMCTOYHUKH. Y CIOBHS
HaOJIO/ICHUSI MAKCHMYMOB 1 MUHUMYMOB B HHTEP(PEPESHIITMOHHON KapTUHE OT JBYX CHH(DA3HBIX
KOTE€PEHTHBIX UCTOUHUKOB.

Hudpakmuss  cBera. Judpakunonnas pemérka. YciaoBHe HaOMIOJCHUS TJIaBHBIX
MaKCHMYMOB TIpY TIaJICHU MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpONCTBa M TMPAKTHUYECKOE NPHUMEHEHWE: OYKH, Jymna, (oroammapar,
MPOEKIIMOHHBIN  ammapar, MHKPOCKOTN, TEJIECKOI, BOJOKOHHAs OMNTHKA, JU(paKIMOHHAS
peméTKa, TMOJISAPOUI.

Jlemoncmpayuu

[IpsiMonmHEiHOE pacmpocTpaHeHWe, OTPAKEHHE W MpelomiieHre cBera. OnTHYecKue
puOOPHI.

[TonHOE BHYTpeHHEE OTpaxkeHrne. Moiens CBETOBOIA.

HccnenoBanue cBONMCTB M300paKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIa, TeJIECKOTA.

HaGnronenue natepdepeHIinm creTa.

Ha6mronenue qudpaknum cBeta.

HaGnronenue aucnepcun cBeTa.

[Tony4yenue cnekTpa ¢ HOMOIIBIO IPU3MBI.

[TonydyeHue cekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habmronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3mepenune nokasaresns NpeioMIICHUs CTEKJIA.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Habmronenue nucnepcun cBera.

Pa3znen 6. OcHOBBI cienMAJIbLHOH TEOPHUH OTHOCHUTEILHOCTH
I'panunel mpuMEHUMOCTH Kiaccuueckod mexaHukd. [locTynaTel crnenuaabHOM Teopuu
OTHOCUTENIbHOCTH: HMHBAPUAHTHOCTH MOJYJS CKOPOCTM CBe€Ta B BaKyyMe, MPUHIUI
OTHOCHUTEIBLHOCTH DHHIITEHHA.
OTHOCHUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHU U COKPAILICHUE JJIUHBI.
DHeprusi ¥ UMIYJbC PEISITUBUCTCKON YaCTUIIBI.
CBs13b MaccChl € SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKON YaCTHUIIbl. DHEPIrUs MOKOSI.

Pazgen 7. KBantoBas pusuka
Tema 1. Inemenmot K6aHMO6OU ONMUKU
®otonbl. @opmyna Ilnanka cBsi3u sHepruu (GOTOHA C €r0 YACTOTON. DHEPTHsl U UMIYIbC
¢dorona.
OtkpeiTie u wuccrnenoBanue @orodpdexra. Ombitet A. I'. CroneroBa. 3akoHBI
dororddekra. YpasHenue DitHiTeiHa 115 potoaddexta. «KpacHas rpanuna» gporospdexra.
JNasnenue ceera. Onbitel [1. H. JIeOenena.
XHUMHUUYECKOE IEHCTBUE CBETA.



TexHuueckre yCTPOHMCTBA W IMPAKTHYECKOE MpPUMEHEHHe: (HOTOdIeMEeHT, (POTOIATUHK,
CoJIHEYHast OaTapesi, CBETOIHOI.

Jlemoncmpayuu
D013 PeKT Ha YCTAHOBKE ¢ IMHKOBOH IJIACTHHOM.
HccnenoBanue 3akoHOB BHEMIHETO (oTodhheKTa.
Ceeroauo.
Conneunas Gartapest.
Tema 2. Cmpoenue amoma
Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccesauto o -vactui. [lnanerapHas
Mozenb aroma. [loctynarel bopa. M3nydyenue u nornomenue (GoTOHOB MpH MEpPEXoje aToMa ¢
OJIHOTO YpOBHSI BSHepruu Ha Apyro. Buasl cnekrpoB. CHekTp ypoBHEH B3HEpruum aroma
BOJIOPOJA.
BonHoBBI€ cBOMcTBa yacTull. BosHel ge bpoitns. KoprnyckyasipHO-BOJHOBOU Tyann3M.
CrioHTaHHOE U BBIHYXJCHHOE U3TyYCHHUE.
TexHuueckre yCTpOMCTBA MW NPAKTUYECKOE TNPHUMEHEHHWE: CHEKTPaJIbHBIM aHAIN3
(criekTpocKoM), 1a3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens ombiTa Pezepdopaa.
Onpenenenre JJIMHBI BOJHBI J1a3epa.
HaGnronenne nuHeHvYaThIX CIIEKTPOB U3TyICHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule padbomol
Ha6nronenue nuHeHvyaToro crexkTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHThI,  JOKa3bIBAIOIIME  CIOKHOCTh  CTPOECHMS  sjpa. OTtkpeIiTHE
paauoaktuBHOCTH. OnbITH Pedepdopa o onpeneneHno cocraBa paJioakTUBHOTO H3Iy4EHUS.
CgoiicTBa anbda-, 6era-, raMma-u3aydeHus. BiusHue paqnoakTUBHOCTH HA >KUBBIE OPraHU3MBI.
OtkpeiTHE TIpoTOHA W HedTpoHa. Hykmonnas monenp siapa I'eitzenOepra—lBaHeHKo.
3apsin siapa. MaccoBoe unciio sajapa. M30Tormnsl.
Anbba-pacniaz. DIEKTPOHHBIN M MO3UTPOHHBIA OeTa-pacmaa. ['amMma-u3iaydeHue. 3aKkoH
PaaOaKTUBHOIO paciaja.
DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.
SAnepublie peakuuu. Jlenenve u cUHTE3 SA€Ep.
SAnepubiii  peaktop. TepmosimepHbiii cuHTe3. IIpoOreMbl W TEPCHEKTHUBBI  SACPHOM
SHEPreTUKU. DKOJOTUYECKHUE ACTIEKTHI SIIEPHON IHEPIeTUKH.
DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.
MeTto1b1 HAOMIOAGHUS U PETUCTPAIIUH DTIEMEHTAPHBIX YaCTHII.
OdyHaaMeHTanbHbIe B3auMoieiicTBus. EqMHCTBO (pusznueckoit KapTUHBI MHpa.
TexHuueckre ycTpoCTBa W MPAKTHUECKOE NMPUMEHEHHE: J03UMETp, Kamepa Buibcona,
SJIEpHBIA peakTop, aToMHasi bomoa.
Jlemoncmpayuu
CuéTYnK MOHM3HUPYIOIIUX YACTHUL.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB 4acTuIl (10 TOTOBBIM GoTorpadusim).

Pa3nes 8. DiieMeHTHI ACTPOHOMMH U ACTPOPHU3NKHU



Oranel pa3BuTus acTpoHoMuu. IlpukiagHoe M MHPOBO33PEHUECKOE  3HAUEHUE
aCTPOHOMHUHU.

Bun 3Bé3aH0r0 Heba. Co3Be3ausl, spKue 3BE3/bI, IIAHETHI, KX BUANMOE JIBIKCHUE.

ConneuHas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3ABI, UX
OCHOBHBIE XapaKTEpUCTUKU. JlHarpaMma «CHEKTpaJIbHbI KJIACC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJEI0BATEIbHOCTH. 3aBHCHUMOCTh «Macca — CBETHMMOCTb» Ul 3BE3] IJIaBHOU
IocyieI0BaTeabHOCTU. BHyTpeHHee crpoeHue 3BE3A. CoOBpeMEHHbIE MPEACTABIEHUS O
MIPOUCXOXKACHUU U 3BoJroLnu CoJlHLIa U 3BE3/1. DTarbl KU3HU 3BE3L.

Mnneunsiii [TyTs — Hamra I"'anaktuka. [lonoxxenue u nemwxenne Coinnia B ['anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapsl. UEpHBIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Pasberanme ranaktuk. Teopus
Bonbiioro B3peiBa. PennkroBoe n3nmydeHue.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnpie npo0ieMbl aCTpPOHOMUHU.

Yuenuueckue nabnrooenus

Habmonenust HeBOOPYKEHHBIM IJ1a30M C UCHOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIS OTIpEeJieNIeHUs MOJI0KEHUsI HeOECHBIX 0OBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro noagymapus u ipKue 3BE3/IbI.

Ha6mronenus B reneckon Jlynsl, mmaner, Maeunoro [TyTu.

O6o0maroniee NnoBTOpeHne

Ponp ¢u3uku w acTpOHOMHM B JKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHON |
THUYECKON cdepax MesTeNbHOCTH 4YeNOBEKa, pojib M MecTo (U3UKM U acTPOHOMHUHU B
COBPEMEHHOW HaydyHOW KapTHHE MHpa, pojb (PU3NUECKOW Teopud B (OPMHUPOBAHUU
MIpe/ICTaBICHUH 0 (PU3UYECKOI KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 001IEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEJCTABICHUN O IPUPOJE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne xypca ¢usuku 0azoBoro ypoBHs B 11 kjacce ocyliecTBisieTcs C y4ETOM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBSI3€M € KypcaMHd MaTeMaTHK{, OWOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJIOTUH.

Meosicnpedomemuuvle nowsmusi, CBS3aHHbIE C HM3YYCHHEM METOJOB HAYyYHOTO MO3HAHMS:
SBJICHUE, HAy4YHbIH (akT, rumoresa, Qu3uyeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIOJCHHE,
SKCIIEPUMEHT, MOJCIMPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIHUU: CHHYC,
KOCHHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTIOHOMETPUUYECKOE TOXAECTBO, BEKTOPbl M HX
MIPOEKIUH Ha OCH KOOPIMHAT, CIOKEHHE BEKTOPOB, NMPOU3BOIHBIC 3JIEMEHTAPHBIX (DYHKIMA,
MPU3HAKH NOJJO0US TPEYTOJILHUKOB, OTIPeeIeHUE IIOAN TNIOCKUX GUryp u 00bEMa Tell.

buonocus: snekrpuyeckue SBICHUS B XUBOW MNpUpojJe, KoleOaTelnbHbIE IBUKEHUS B
KUBOW TPHUPOJE, ONTUYECKUE SIBJICHUS B KUBOM MpHUPOJE, NEHCTBHE paJUallUM HA >KHUBBIC
OpraHU3MBbI.

Xumusi: CTpOEHHE aTOMOB U MOJIEKYJ, KpUCTAJUIMYECKass CTPYKTypa TBEPIBIX TeT,
MEXaHHU3MBbI 00pa30BaHUs KPUCTAJUTMUECKOHN PEIIETKH, CIIEKTPAIbHBIN aHau3.

TI'eozpaghus: marHUTHBIE TIOJIOCA 3€MJIM, 3QJIEKH MArHUTHBIX Py, GOoTOChEMKA 3eMHON
MIOBEPXHOCTH, IPECKA3AHUE 3EMIIETPSICEHU.



Texnonozusn: TMHAM HJIEKTPOIIEpENay, T€HEPaTop MEPEMEHHOIO TOKA, DJICKTPOABUIATEb,
WHAYKIIMOHHAS TMeYb, pajzap, paJAuoONpUEMHHK, TEJIEeBH30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmapar, BOJJOKOHHAs ONTUKA, COJIHEYHAasi OaTapest.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHMUA

OcBoenune yueObHOrOo mpenMera «®Pu3uka» Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METanpeIMETHBIX U MPEJIMETHBIX 00pa30BaTEIIbHBIX PE3YJIBTATOB.

JJAUYHOCTHBIE PE3YJBbTATBI

JIM9HOCTHBIC PE3yIbTaThl OCBOCHHUS ydeOHOro mpeamera «Du3mka» JODKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOMIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPCHHEH
MO3UIMEH JIMIHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, IMO3UTUBHBIX BHYTPEHHUX
YOKICHHUI, COOTBETCTBYIOIIMX TPAIUIIMOHHBIM IEHHOCTSM POCCHICKOTO  OOIIecTBa,
paciupeHe >KU3HCHHOTO OIBITa M ONBITA JCSITEILHOCTH B IMPOIECCE PeaTH3allid OCHOBHBIX
HaIPaBJICHUH BOCTIMTATEIBHOMN JEATEIFHOCTH, B TOM YHCJIC B YACTH:

1) rpamIaHCcKOro BOCIMTAHUSA:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3WIMH  OOydJaroMmerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO WIeHAa POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUIIUOHHBIX OOIIECYCIIOBEYSCKUX TYMAHHUCTHYECKUX U JIEMOKPATHUSCKUX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JACSATEIHHOCTh B HMHTEPECAX TPaKIAHCKOTO OOIIEeCTBa,
y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTEIbHON OpPraHU3aIliu;

YMEHUE B3aWMOJICHCTBOBATh C COLMAIBLHBIMH HWHCTUTYTAMH B COOTBETCTBUHM C UX
(GYHKIUSIMHU ¥ HAa3HAUYCHHUEM,

TOTOBHOCTh K TYMAaHUTAPHOU U BOJOHTEPCKON JIEATEITHHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTh POCCUICKOM TPaXIAHCKON UACHTHYHOCTH, TAaTPHOTHU3MA,;

IIEHHOCTHOE OTHOIIEGHHWE K TOCYAAPCTBEHHBIM CHMBOJIAM, JIOCTIDKCHHSIM POCCHHCKUX
Y4EHBIX B 00J1aCTH (PU3UKHM M TEXHUKH,

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

c(hOopMUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHUS, S THYECKOTO TIOBEICHHS;

CIIOCOOHOCTH OIICHHBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSIChH
Ha MOPaIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B JESATEILHOCTH Y4EHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYUBOTO OYAyILIEro;

4) 3¢TeTHYEeCKOT0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKIIIOUasi 3CTETUKY HAYYHOTO TBOPYECTBA, IPUCYIIETO
¢buznueckoit HayKe;

5) TPyA0OBOI0 BOCIINTAHMSA:

WHTEpEeC K pa3iaudHbiM cdepam TpodecCHOHATBHOW JEesITeNbHOCTH, B TOM 4YHUCIE
CBS3aHHBIM C (U3UKOW W TEXHUKOW, yMEHHE COBEpIlaTh OCO3HAHHBIN BBIOOp Oymymieit
npodeccuu U peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO MU CaMO0OOpa30BaHUIO B oOmacTu (pU3MKU Ha
MPOTSHKEHUH BCEH KU3HU;

6) PK0JIOrN4eCKOro BOCIIUTAHHUS:

c(hOpPMUPOBAHHOCTh DKOJIOTHYECKOW KYJIBTYPHl, OCO3HAHHME TJIOOATBLHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;



IJIJAHUPOBAHUE U OCYILECTBICHUE IEHUCTBHM B OKPYXKAIOLIEH Cpelle Ha OCHOBE 3HAHMS
1ieJed yCTOMYMBOrO pa3BUTHS YEJIOBEUECTBA;

pacIIMpeHHe OMbITa JAEATENbHOCTH HKOJIOIMUYECKON HAaIpaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHWH 10 (PU3UKE;

7) 1eHHOCTH HAYYHOI' 0 MO3HAHMSA:

C(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS DU3HUECKON HAYKH;

0CO3HAHME IICHHOCTH HAYYHOW JEATEIIbHOCTH, TOTOBHOCTh B MPOIIECCe M3YUeHHs (HU3UKH
OCYILIECTBIISATh IPOEKTHYIO U UCCIEA0BATENBCKYIO IEATEIIbHOCTh UHANBUIyaIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBHUS
ba3oBble Jornueckue aeiicTBUA:

CaMOCTOSITENIBHO (DOPMYJIMPOBATh M aKTyaJIM3UPOBATh MNPOOJIEMy, paccMaTpHUBaTh e€
BCECTOPOHHE;

OTIPEJICIIATH TSN S TSIILHOCTH, 33]1aBaTh apaMeTPhl M KPUTEPHH UX JTOCTIKEHUS;

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B PACCMATPUBACMBIX (PH3NICCKHUX SBICHUSIX;

pa3pabaThIBaTh TUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHaIHM3a UMEIONUXCS MaTePUATbHBIX
Y HEMaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JICATEIBHOCThH, OIICHUBATh COOTBETCTBHEC PE3YJIbTATOB IICIISAM,
OIICHUBATh PUCKH TOCJICICTBUN ACITCILHOCTH;

KOOPJIMHUPOBATH M BBINIOJHATE PAabOTy B YCJIOBHSX PEATBLHOTO, BHPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEaTHUBHOE MBIILICHUE PU PEIICHUH KU3HEHHBIX TTPOOJIEM.

Ba3oBble ucciienoBarebCcKHe 1eCTBUA

BJIQJICTh HAYYHOW TEPMHHOJIOTMEH, KIOYCBBIMH TOHATHSIMH W METOJIaMH (PH3HUYECKOU
HAYKH;

BJIaJICTh HaBBIKAMU y4eOHO-UCCIICIOBATEIILCKON M MPOCKTHOM JCSITEILHOCTH B 00JIaCTH
(bU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEIILHOMY IIOMCKY METOJIOB PEIICHUS 3aj1a4
(U3HYECKOTO COJICPIKAHUS, IPUMEHEHHIO Pa3InYHBIX METOI0B IO3HAHMSI,

BIIQJICTh BUJAMHU JCATEIBHOCTH IO TOJIYYCHHIO HOBOTO 3HAHHS, €r0 HMHTEPIpPETAIIHH,
npeoOpa3oBaHUI0 W TMPUMEHEHHIO B PA3JIMYHBIX Y4YEOHBIX CHTYallMsX, B TOM YHUCJE IPH
CO3JaHUH Y4EOHBIX TPOEKTOB B 00JIACTH (PU3UKH;

BBISIBIISITh TIPUYUHHO-CJIEJICTBEHHBIE CBS3M M aKTyallM3UpOBaTh 3a7ady, BBIIBUTATH
rUnoTe’y e€ pelieHHus, HaxXOMUTh apTryMEHThl JUIs JI0Ka3aTelbCTBAa CBOMX YTBEPXKJICHUH,
3a/1aBaTh apaMeTpbl U KPUTEPUH PEIICHHUS,

aHAIM3UPOBATh TIONYYCHHbIE B XOJ€ peUIeHHs 3a7adyd  pPe3ylbTaTbl, KPUTHUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (popMynupoBaTh COOCTBEHHBIC 3aJayd B 00pa30BaTEIbHON NEATEIBHOCTH, B
TOM YHUCIIE TIPU U3YYCHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYAIIHSIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00JIACTh KU3HEACITEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC UJICU, TIPeIaraTh OPUTHHAIBHBIE TIOJIXOIbI U PEIICHHUS,;

CTaBUTH MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.



Padora c undopmanueii:

BJIaJIETh HaBBIKAMHU MOJIydeHUs MH(POpPMALUU (HU3NUECKOTO COJIEPKAHUS M3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYLIECTBIISTh IIOUCK, aHAIM3, CUCTEMAaTU3alUi0 U
MHTEPHpPETAHio HHPOPMALUY PA3TUYHBIX BUIOB U (HOPM IPEACTaBICHUS;

OILICHUBATh JJOCTOBEPHOCTHh UH(OpPMALIHH;

UCII0JIb30BAaTh CpeAcTBa HUH(POPMALMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJIOTMH B
pelIeHN: KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPTraHM3alMOHHBIX 3a7ad C COOJIIOJCHUEM
TpeOOBaHU IPTOHOMHKH, TEXHUKH O€30MaCHOCTH, THTUEHBI, peCypcocOepekeHus], MPaBOBBIX U
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHON OE€3011aCHOCTH;

co3ZaBaTb TEKCThl (U3NYECKOTO COJEpXkaHWs B pa3Iu4HbIX (opMmarax ¢ ydéTom
Ha3HaueHus: WHQopManMM U 1ENEeBOW ayIUTOPUH, BBIOMpas ONTUMAIbHYIO (QopMy
MIPEJICTaBICHUS U BU3YyaJIU3all1H.

KoMMyHHKaTHUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSL:

OCYIIIECTBJISITH OOIIEHNE HAa ypoKax (PM3UKU U BO BHE-YPOUHOU JIEATEITLHOCTH;

paCHOSHaBaTI) HpC}IHOCBIJ'IKI/I KOH(I)J'II/IKTHBIX CI/ITyaI_[I/II\/’I U CMATYaTh KOH(I)J'II/IKTI)I;

pPa3BEPHYTO W JIOTUYHO H3JaraTh CBOIO TOUYKY 3pPEHHUSI C HCIOJIH30BAHWEM S3BIKOBBIX
CPEJNCTB;

IIOHUMATh U UCITIOJIB30BATh Hpel/IMYH_[eCTBa KOMaH)IHOI\/’I 158 I/IHJIPIBHI[Y&J'II:HOIZ pa6OTI>I;

BBIOMpAaTh TEMAaTUKy M METOJbl COBMECTHBIX ACHCTBUMA C y4€TOM OOIIMX MHTEPECOB M
BO3MOKHOCTEH Ka)KJ0TO YjIeHa KOJIJICKTHBA;

MPUHUMATh II€JIM COBMECTHON JCSATENHHOCTH, OPraHMW30BBIBATH M KOOPAWHHPOBATH
JNEUCTBUA TO €€ TOCTMKEHMIO: COCTAaBIATH IUIaH JACHCTBHM, paclpeleisiTh POJH C YYETOM
MHEHHI Y9aCTHHUKOB, 00CYX/1aTh pe3ylbTaThl COBMECTHON PaOOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJIAJa M KaKJIOTO YYaCTHHUKA KOMAHJbI B OOIIHMI pe3yJabTar
10 pa3paboTaHHBIM KPUTEPHUSIM;

npeiaraTh HOBBIE MPOEKTHI, OICHUBATh HMJICH C TO3WIMHW HOBHW3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOM 3HAYMMOCTH;

OCYIIECTBJISATh TO3UTUBHOE CTPATETMUECKOE TIOBEJACHUE B PA3JIMUHBIX CHUTYalHsX,
MPOSIBJISATH TBOPYECTBO U BOOOpakeHUE, ObITh MHUITUATHBHBIM.

PerynsiTuBHbIC YHUBepCaIbHbIE YUeOHbIE 1eliCTBUA
Camoopranuszanmsi:
CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JAEATEIbHOCTh B oOnacTu (pU3MKU U
aACTPOHOMUU, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (OPMYITHPOBATH COOCTBEHHBIE 3a/1aUu;
CaMOCTOSTENBHO COCTABJIATH IUJIAH PELICHUs PACYETHBIX M KAYECTBEHHBIX 3aJady, IUIaH
BBITIOJTHEHUSI TPAKTUYECKOM paboThl ¢ YYETOM HMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEN U MPEANIOYTEHNM;
JTaBaTh OLIEHKY HOBBIM CUTYAILUsIM;
pacmupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE TUYHBIX MPEANIOYTCHUH;
JieNaTh OCO3HAHHBIM BBHIOOP, apryMEHTHUPOBATh €ro, Oparh Ha ce0s OTBETCTBEHHOCTH 3a
pelLIeHuE;
OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;
CrocoOCTBOBaTh (OPMHUPOBAHHIO U TPOSBICHUIO JSPYIUIMU B oOnactu (QU3UKH,
MTOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTE/IEKT:



JlaBaTh OIIEHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTHBBI B JI€ATEIHLHOCTH, OLIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BIIQJICTh HABBIKAMU MMO3HABATEIHHON pe(ICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUN
Y MBICJIUTEJIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

WCII0JIb30BaTh IPUEMBI peIIEKCHU TSI OIICHKH CHTYAIlUH, BEIOOPA BEPHOTO PEIICHHUS,

YMETh OIIEHUBATH PUCKU U CBOCBPEMEHHO TPUHUMATH PEIICHUS 110 UX CHIKCHHIO;

MPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAIN3€ PE3YJIbTATOB JICATEIbHOCTH;

MPUHUMATD €051, TOHMUMAasi CBOM HEAOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAIN3€ PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYrUX HA OLIHUOKH.

B nporuiecce 1oCTHXEHHS JIMUHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI 110 (PH3HKE IS
YPOBHSI CpeHero oOirero oopa3oBaHusl y 00ydJarOIMMXCs COBEPIICHCTBYETCS SMOIMOHATBHBIN
WHTEJUICKT, TIPEATOoIararomii cpOpMUPOBAHHOCTD:

CaMOCO3HAaHU$, BKIIOYAIOIIEr0 CIOCOOHOCTh OHMMATh CBOE SMOLIMOHAIIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOIIMOHAIBHOU C(hephl, ObITh YBEPEHHBIM B ceOe;

camMoperyJiupoBaHus, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMeHHue MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIIOBEICHHE, CIOCOOHOCTh aJanTHPOBATHCA K IMOIIMOHAIBHBIM
W3MEHEHHUSM U MPOSIBIATH THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUM, BKIIOYAIONIEH CTPEMJICHHE K JOCTIDKCHHMIO IETH WU YCIeXYy,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JEICTBOBATh UCXOs U3 CBOUX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CMOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSIHUE JPYIuX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHHS, CIIOCOOHOCTh K COUYBCTBHIO U CONEPEKHUBAHUIO;

COILIMANIbHBIX HABBIKOB, BKJIIOUAIOLIUX CIOCOOHOCTH BBHICTPAaWBATh OTHOIICHUS C APYTUMU
JOJIbMH, 3a00TUTHCS, MIPOSBIIATH HHTEPEC U pa3periaTth KOHQIUKTHL

HNPEIMETHBIE PE3YJIBTATHBI

K xonmy oOyuenus B 10 kjacce npeaMeTHbIEe Pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIONINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMEpax poJib U MecTo (U3UKH B (HOPMUPOBAHUU COBPEMEHHOMU
HAyYHOW KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHil, B MPAKTHYECKOU
NeSITeNLHOCTH JIFOCIH;

YUUTHIBATh TPAHUIBl TPUMEHEHHsS] H3YUYEHHBIX (PU3UYECKHX MOJeNeill: MarepualibHas
TOYKa, MHEepUUaIbHas CUCTeMa OTCYETa, aOCOJIOTHO TBEPAOE TENO, WACANBHBINA Ta3, MOIEIU
CTPOEHHMSI Ta30B, KUJIKOCTEW M TBEPABIX TEN, TOUEUHBIN AIIEKTPUUECKHUH 3apsi] NpH pElICHUU
(buznueckux 3a1ad;

pacrno3HaBaTh (HU3WYECKHE SBICHHUS (TMPOIECCh) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKOM TEOPUHM CTPOEHUS BEIIECTBA W AJIEKTPOJMHAMUKHU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MPsIMOJMHEWHOE MBHKEHHE, CBOOOJHOE TaJeHHE Tell,
JIBUKEHHE 10 OKPYKHOCTH, HHEpIus, B3auMmojeiictBue Tted, auddy3us, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX Tel, U3MEHEHHE 00bEMa Tel NpHU HarpeBaHUU
(oxyakieHnn), TeIJIOBOE paBHOBECHE, HCIIApEHHEe, KOHACHCAIUS, TNIaBIICHUE, KPUCTAIITN3aIlu,
KHUIIEHUE, BIAXXHOCTh BO3/yXa, MOBBIIIEHUE JTABJICHUS ra3a MPU €ro HAarpeBaHUU B 3aKPBITOM
COCYyJle, CBfA3b MEXJYy IMapaMeTpamMu COCTOSHHMS Ta3a B M30MPOLECcCaX, SJIEKTPU3ALMS Tel,
B3aUMOJICIICTBUE 3apAJIOB;



OTMCBHIBATH MEXAaHMUYECKOE JBW)KEHUE, UCIOJBb3ys (PU3MUECKHE BETUYMHBI: KOOPMHATA,
IIyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUJIa, UMIYJIbC Tejla, KHHETHYECKas
SHEprus, MOTEHIMalbHAs SHEpPrus, MeXaHudeckas paboTa, MeXaHHYecKas MOIIHOCTh; NpHU
ONMMCAaHUM TPABWIBHO TPAKTOBAaTh (U3MUECKUH CMBICI HCHOJB3YyEMBIX BEJIWYHMH, HUX
0003HaYCHHSI U €MHHUIIBI, HAXOAUTH (POPMYJIIBI, CBSA3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BETUIUHY
C IpYrUMU BEIMYMHAMU;

ONMCHIBaTh H3YyYEHHBIE TEIJIOBbIE CBOICTBA TEJl W TEIUIOBBIE SBJICHUS, HCIOJIb3YS
¢u3nveckue BENWYHMHBL: JaBJICHHE Ta3a, TEMIeparypa, CpenHsisi KWHETHYeCKas DSHEeprus
Xa0TUYECKOTO JIBUKEHHUSI MOJIEKYJ, CpEAHEKBaJpaTU4Hasi CKOPOCTb MOJIEKYN, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSSI 3HEprusi, pabora rasza, Kod(Q(ULIHEHT IMOJE3HOr0 JEHCTBHS TEIIOBOTO
JBUTATENS; IPU ONUCAHUH MPABUIBHO TPAKTOBATH (PU3HMUECKUN CMBICI UCIIOJIb3YEMBIX BEJIUYUH,
uxX 0003HAYeHUS M EIUHMIIBI, HAXOIUTh (OPMYJbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTHMHU BEJTMUMHAM;

ONMCHIBATh U3YYECHHBIE SJIEKTPUUYECKUE CBOWCTBA BEIIECTBA U 3JIEKTPUUYECKUE SIBICHUS
(mpo1iecchl), UCMOJB3YST (PU3NYECKUE BEIUYUHBI: AIIEKTPUUECKHUI 3apsf, JIEKTpUUEcKoe IMoJe,
HanpspKEHHOCTh  TOJIS, TOTEHIMAJ, pPa3HOCTh TOTEHIHUANOB; MPU OMNUCAHUHM IPaBHIJIBHO
TpakToBaTh (U3NYECKHII CMBICI HCIOJIb3yEMbIX BEIUYMH, WX OOO3HAUYEHHS U €JUHULIBI,
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PM3MUYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

aHAJIM3UPOBATh (U3UYECKUE TMPOIECCHl U SIBJICHUS, UCHOJIb3ys (PU3MYECKHE 3aKOHBI U
NPUHIMUIIEL: 3aKOH BceMupHoro Tarotenus, I, Il m III 3akonsl HproTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKOM 3HEPTruHu, 3aKOH COXPAaHEHUS! UMITYJIbCA, TPUHLIUI CYHNEPIIO3UIIMU CUJI, TTPUHLIUIT
paBHOMpPABUS MHEPLHUAIBHBIX CUCTEM OTCYETA, MOJEKYISIPHO-KUHETHUECKYIO TEOPHIO CTPOCHHUS
BEIIECTBA, Ia30BbI€ 3aKOHBI, CBSA3b CpPEAHEW KHWHETHMYECKOW HHEPIHMU TEIUIOBOTO JIBUYKEHHS
MOJIEKYJT C aOCOJIOTHOW TEeMIepaTypol, MEPBBIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXPaHCHUS
ANIEKTPUYECKOro 3apsijaa, 3akoH KynoHa, mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMaTUYECKOE BBHIPAKEHUE U YCIOBUS (TPaHUIIbI, 00JACTH) IPUMEHUMOCTH;

O0OBSACHATH OCHOBHBIEC MPUHIUIIBI JEHCTBUS MalIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3nanyath yCIOBHS MX O€30MaCHOTO MCIOIb30BAHUS B MOBCEAHEBHON KU3HU;

BBITIOJIHATh SKCIIEPUMEHTHI MO HCCIENOBAaHUIO (PU3UYECKUX SIBICHUM W TPOLECCOB C
UCIOJIb30BAHMEM  TPSMBIX W KOCBEHHBIX H3MEpEHui, TMpu 3TOM  (POpPMYIHPOBATH
npoOneMy/3agadyy W TUNOTE3y Y4eOHOTO OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY U3
MPeI0KEHHOT0 000PYAOBAHUS, TPOBOJAUTH OTIBIT U (POPMYITHPOBATH BHIBO/IBI,

OCYILIECTBIISITh MPSMBbIE U KOCBEHHBbIE H3MEPEHUs (GU3NYECKUX BEIHYUH, MPU 3TOM
BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEpPEHUs M HCIOJIb30BaTh HM3BECTHBIE METOJbI OLEHKU
MOTPEIIHOCTEN U3MEPEHU;

UCCIIeIOBAaTh 3aBUCHUMOCTH MeXAy (U3MUECKUMHM BEITUYMHAMHM C HCIOJIb30BaHUEM
OpSMBIX H3MEPEHUH, MpH 3TOM KOHCTPYHUPOBaTb YCTAHOBKY, (DMKCHUPOBATH PpE3yJIbTaThI
MOJIy4EHHOH 3aBUCHUMOCTH (PU3MUYECKHX BEIMYHMH B BHUJE TaOJMIl U Ipa(UKOB, JeIaTh BBHIBOJIBI
10 pe3yJIbTaTaM MCCIEA0BAHMUS,

coOmoaTh MpaBuia O€30MACHOrO TpyJda NpHU INPOBEICHUM HCCIEAO0BAaHMM B paMKax
y4eOHOTO OKCHEPUMEHTa, YueOHO-UCCIENI0BATEICKOM M  IMPOEKTHOW JIEATENIBHOCTH C
MCIOJIb30BAHUEM MU3MEPHUTEIBHBIX YCTPOICTB U 1ab0OPaTOPHOTO 000 PYIOBAHHUS;

pemaTh pacuéTHbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCIONb3Ys
¢u3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJN3a YCIOBHS 33Jaudl BHIOUPATh (PH3HUECKYIO
MOJIeNb, BBIIENATh (DU3NYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAMMbIE Ul €€ pelIeHMs,
MIPOBOJIUTH PAaCUEThl M OLICHUBAThH PEATbHOCTH MOJyYECHHOTO 3HAUYeHUs (PU3HUECKON BEIIUYHHBI,



pelaTh KayeCTBEHHbIE 3aJauyd: BBICTPAWBATh JIOTMYECKU HENPOTUBOPEUUBYIO LIEMIOYKY
paccyXJeHU C ONOPOX Ha N3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHHS,

UCIONB30BaTh MPH PEHICHHH Y4eOHBIX 3aJad COBPEMEHHBbIE HH(POPMAOHHBIC
TEXHOJIOTUHM JUI TIOMCKA, CTPYKTYPUPOBAHHWS, MHTEPIpPETAIMU M IPEICTAaBICHHUS y4eOHOU u
Hay4YHO-TIONYJISIPHONM HMHGOpMaIMK, MOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBATH MOJTyIaeMyI0 HH()OPMAITHIO;

MPHUBOANTH TPUMEPHI BKIIA/Aa POCCUUCKUX U 3apyOCKHBIX YUYEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPa, B pPa3BUTUE TEXHUKHU U TEXHOJIOTHIA;

UCIOJBb30BaTh TEOPETUYECKHE 3HAHUA TO (HU3UKE B MOBCEIHEBHOW JKHU3HU JUIA
obecrnieueHns 0€30MacHOCTH MpyU OOpallleHuH ¢ MIPUOOPaMU U TEXHUYECKUMHU YCTPOUCTBAMH, AJIS
COXPAHEHHS 3/I0pOBbS U COONIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKalollei cpene;

paboTaTh B IpyIIIE C BBIIOJHEHUEM Pa3IMYHbIX COLUAIbHBIX POJIEH, IUIAaHUPOBATh PaboTy
IPYNIbl, palMOHAJIbHO pacHpenesiaTh OOf3aHHOCTH M IUJIaHUPOBAaTh JAESITEIbHOCTh B
HECTaHJAPTHBIX CUTYalUAX, aleKBaTHO OLIEHMBATh BKIJIAJ Ka)JOrO M3 YYaCTHUKOB TPYIIIbI B
pelIeHrne paccMaTpUBaeMON MPOOIIEMBI.

K xoniy oOyuenus B 11 kjacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb chOPMHUPOBAHHOCTH Y OOyUaIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KAapTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B NMPAKTUYECKON
NEeATeNbHOCTH JIF0/IeH, LIEJIOCTHOCTh U €IMHCTBO (PM3MUECKON KapTUHBI MUDA;

YUUTHIBATh T'PAHMIBl TPUMEHEHUS HW3YYEHHBIX (U3MYECKUX MoJeneil: TOouYeuHbIN
IEKTPUUYECKUH 3apsil, JIyd CBeTa, TOYEYHBIM HCTOYHHMK CBETa, sJepHas MOJEIb aTroMma,
HYKJIOHHAsl MOJIEJIb aTOMHOTO si/ipa IIPH PELICHUN (GU3UUECKUX 3a]au;

pacro3HaBaTh (U3MYECKUE SBICHUS (MPOILECCH) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
JIEKTPOJAMHAMUKN U KBAaHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XUMUYECKOe, MarHuTHOE JEHUCTBUS TOKA, B3aMMOJEHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
UHAYKIMS, JAEHCTBHE MarHUTHOTO II0JI1 HA IPOBOJHUK C TOKOM M JBWXKYLIUICS 3apsn,
3JIEKTPOMArHUTHbBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETA, OTPaKEHHE,
pejoMieHue, HHTepdepeHuus, Auppakuus W NOJIApU3ALUS  CBETa, JAUCHEPCUS CBETA,
dhoTornekrpuueckuii d3¢pdexT (pororddekr), cBeToBOE NaBieHHe, BOSHUKHOBEHUE JTUHEHYATOTO
CIIEKTpa aToMa BOJIOPOJa, €CTECTBEHHAs! U UCKYCCTBEHHAs paIMOAKTUBHOCTb;

ONMCBIBATh M3YYEHHbIE CBOMCTBA BEILECTBA (IJIEKTPUUECKUE, MArHUTHbBIC, ONTHYECKUE,
JIEKTPUYECKYIO MPOBOJUMOCTb PA3JIMYHBIX CPEJ) U IEKTPOMArHUTHBIC SIBJICHUS (IIPOLIECCHI),
UCHOJNb3ys (U3UYECKUE BEIUYMHBL: JJIEKTPUUYECKMM 3apsiyl, cujla TOKa, HIEKTPHUUECKOe
HanpsHKeHUe, JIEKTPUIECKOE COMPOTUBIICHNE, PAa3HOCTh NOTEHIIMAJIOB, 3JIEKTPOABIKYILAs CHUIa,
paboTa TOKa, MHIYKLUUS MAarHUTHOrO MoJisA, cuia Awmmepa, cuia JlopeHIla, MHIYKTUBHOCTh
KaTyIIKH, SHEPrHus 3JIEKTPUYECKOI0 M MAarHUTHOTO TOJIeH, MepHoj W 4YacToTa KojeOaHWil B
Kosie0aTeIbHOM KOHTYpE, 3apsii U CHjla TOKAa B MpOIlecce FapMOHUYECKUX JIEKTPOMAarHUTHBIX
Kose6aHul, (POKYyCHOE paccTOSHHME M OINTHYeCKass CWia JIMH3bI, MPU OMUCAHUU MPABUIIBHO
TPAaKTOBaTh (PU3MUYECKHM CMBICT MCIIOJB3YEMbIX BEJIWYMH, UX OOO3HAUYEHUS M EJUHHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIUYHHY C JPYTUMH BeTUUNHAMM;

ONMCBHIBATH M3YYEHHBbIC KBAHTOBBIE SBJICHUS M MPOLECCHI, HCIOJB3YySd (U3NUECKUe
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETA, DHEPIUs U
uMIynbc (GOTOHA, TEpPUOJ IOJIypacnaja, SHEPrus CBA3M ATOMHBIX sAep, MpHU ONUCAHHU
NPaBUIBHO TPAKTOBaTh (U3MYECKUN CMBICT HCIOJIB3YEMbIX BEIMYMH, UX OOO3HAUYEHUs U



€IMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIME AAHHYIO (DU3NYECKYIO0 BEIHMYMHY C APYTUMH
BEJIMYUHAMH, BBIYUCIIATH 3HAYCHUE (PU3UIECKOI BETHUUHBI;

aHATM3UPOBATh (PU3MUECKUE MPOLECCHl U SBJICHUS, HMCIOJB3YS (DU3NYECKHE 3aKOHBI U
OpUHIMIBL  3akOH OMa, 3aKOHbI IOCIEAOBAaTEIbHOIO U IApaJJIEIbBHOTO  COECIUHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHuna, 3akoH  3JIEKTPOMAarHWUTHOW  WHAYKUHH, 3aKOH
MPSIMOJIMHENHOTO PacIpOCTPaHEHUsl CBETA, 3aKOHbl OTPAKEHMS CBETA, 3aKOHBI IMPEIIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa s (oTodddexTa, 3aKOH COXpaHEHHsS] SHEPTHH, 3aKOH
COXPAaHEHHUs HMIIYJbCa, 3aKOH COXPAHEHHUs JJIEKTPUUYECKOTO 3apsiia, 3aKOH COXpaHEHHUs
MaccoBOr0 4YHCJIa, MOCTyJaThl bopa, 3aKOH paJMOaKTUBHOTO pacnaja, IpU 3TOM pas3jinyarhb
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHHE U YCJIOBUS (TpaHMIIb,
00jacTh) IPUMEHUMOCTH;

OTPEJENATh HaIpaBJIEHWE BEKTOpa WHIYKIMM MAarHUTHOTO TOJS IMPOBOJHHUKA C TOKOM,
cuisl AMriepa u cuisl JIopeHna;

CTPOUTH U OIIUCHIBATh U300pakeHHE, CO3/1aBAEMOE TUIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBITIOJIHATh SKCIIEPUMEHTHI MO HCCIEOBAaHUIO (PU3UYECKUX SIBICHUM W TPOLECCOB C
UCIOJIb30BAHMEM TPSAMBIX M KOCBEHHBIX HW3MEpEeHWil: mpu 3ToM  (HopMynupoBaTh
npobseMy/3agady W TUMOTE3y Y4YEOHOTO OKCIEPUMEHTa, COOMpaTh yCTaHOBKY U3
MPeI0KEHHOT0 000PYAOBAHUS, TPOBOJAUTH OIIBIT U (POPMYITHPOBATEH BHIBO/IBI;

OCYILIECTBJISITh MpSMbIE U KOCBEHHBbIE H3MEPEHUs (GU3NYECKUX BEIMYUH, MPU 3TOM
BBIOMPATh ONTHUMAJBHBIA CIIOCOO M3MEPEHHS M HUCIOJb30BATh HM3BECTHBIE METOJbl OLIEHKH
MOTPENTHOCTEN U3MEPEHUN;

UCCIIEI0BAaTh 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH C UCIOJIb30BAHUEM MPSMBIX U3MEPEHUI:
IIPU 3TOM KOHCTPYMPOBAThb YCTAHOBKY, (DMKCHPOBATh PE3Y/IbTaThl MOIY4YEHHON 3aBHCHMOCTH
¢Gu3nyeckux BEIMYMH B BHMJE Tabmul U TpadUKOB, [AeNaTh BBIBOABI 10 pe3yibTaTam
UCCIIEIOBaHUS;

coOuoarh IpaBuia O€30MACHOIO Tpylda MpU IMPOBEIECHUM HCCIEAOBAaHMM B paMKax
yu4eOHOIro 3KCIIEpUMEHTa, Y4eOHO-HUCCIIEOBATEILCKOM W MPOEKTHOM JEATENbHOCTH C
UCIOJIb30BAHNEM U3MEPHUTEIBHBIX YCTPOICTB U 1aO0OPaTOPHOrO 000pYyAOBaHUS;

pemaTh pacu€THbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIeNIbIO, HCIHOJIb3Ys
¢bu3nyeckre 3aKOHbI U MPUHLIUIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJauydl BHIOUPATh (PU3HUECKYIO
MOJIeNb, BBIIENATh (DU3NYECKHE BEIMUYMHBI M (QOPMYIbl, HEOOXOAMMBbIE Ul €€ peLIeHHMS,
IIPOBOJIUTH PAcuU€Thl M OLIEHUBATh PEAIbHOCTh MOJIyYEHHOTO 3HaueHHs (PU3MYECKON BEINYHHBI,

pelaTh KayecTBEHHBIE 3aJ[auM: BBICTPAUBATh JOIMYECKH HENPOTUBOPEUYHMBYIO LIETIOYKY
paccyXJeHU ¢ ONOpOH Ha M3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMUS,;

UCIOJb30BaTh MPU pelICHUMM Y4eOHBIX 3a7au COBpPEMEHHble HMH(OPMAIIOHHbIE
TEXHOJIOTUU Ul TIOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALMU U TPEACTaBICHUS Y4eOHOU U
HAy4YHO-TIONYJISIpHOW MH(pOpPMALMU, MOJYYEHHOW M3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJydaeMyr0 HH(OpPMAIHIO;

OOBSICHATh NPUHIUIIBI I€HCTBUS MaIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB, pa3inyarhb
yCJIOBHS UX O€30MIaCHOTO MCIIOJIb30BaHUS B IOBCEJHEBHOM JKU3HU;

MPUBOANUTH MPUMEPHI BKJIA/Aa POCCUHCKUX M 3apYOEKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUM;

UCIOJBb30BaTh TEOPETUYECKUE 3HAHHUA N0 (HU3UKE B MOBCEIHEBHOM JKU3HU JUIA
oOecrieueHns 6e30MacCHOCTH MPHU 00paleHUH ¢ TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, JJIS
COXpaHEHHUS 3JI0POBbsI U COOIIOZCHUSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpele;



paboTarh B IpymIe ¢ BHIIOTHEHUEM PA3IMUHBIX COUAIBHBIX POJICH, IUIIAHUPOBATH paboTy
TpYyIIBL, palMOHAIBHO paclpelesisiTh OOf3aHHOCTH U IUIAHUPOBATh JICSATEIBHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, aJ€KBaTHO OLICHMBATh BKJIAJ KAKJIOTO M3 YYACTHUKOB TI'PYIIIBI B
pelieHre paccMaTpuBaeMon IpoOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. PUSUKA U METO/JAbI HAYUYHOTI'O ITIO3HAHUSA
1.1 ®du3MKa 1 METOJIbl HAYYHOTO TIO3HAHUS 2 Bubnuorexa LTOK
' AR YA https://m.edsoo.ru/741bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K 5
HHeMaTHia https://m.edsoo.ru/7£41bf72
bu6mmoreka [JOK
22 flmamitia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHbBI COXpAaHEHHUSI B MEXaHUKE 6 1 1 https-//m.edsoo.ru/7E41b72
Uroro no pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnunoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 O 10 1
CHOBRT TEpMOAHHAMIIL https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK

®da3oBbIe Mepexo bl

https://m.edsoo.ru/7{41bf72




Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

41 S EKTHOCTATHKA 10 bubmmoreka [{OK
. KTPOCTATUK
HERTP https://m.edsoo.ru/7f41bf72

49 [TocTosiHHBIM 2nekTpudecKuii TOK. Toku B 2 bubnuorexa [JOK

' Pa3IMYHBIX Cpeiax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

Pe3epBHOE Bpemst 2

OBUIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KoamuecTBo 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aeoB H TeEM nmudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pazaen 1. QJIEKTPOJIMHAMUKA
1 MaruautHoe noje. DJIeKTpoMarHuTHast 1 | 3 bubnuorexa [JOK
' UHYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
51 MexaHn4eCcKUe U JIEKTPOMArHUTHBIE 9 1 bubmuorexa [JOK
' KoJje0aHus https://m.edsoo.ru/7f41c97¢c
29 MexaHn4ecKue 1 JIEKTPOMArHUTHHIE 5 | bubmuorexa [JOK
' BOJIHEI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 O 10 3
frrmia https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 24
Pazgen 3. OCHOBDBI CHEI.[HAJII;HOFI TEOPUU OTHOCUTEJBHOCTHA
31 OCHOBBI CIEIMATIBHON TEOpUU 4 | bu6mmoreka [JOK
' OTHOCHUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pazgen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOM OIITUKH 6 bubmorexa HOK
' https://m.edsoo.ru/7f41¢97¢c




bubmuoreka [JOK

4.2 Crpocnne atoma 4 https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [{OK
4.3 AToMHOE A7pO > https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMHUHU U aCTPOPU3UKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Pazgen 6. OGOBILAIOLIEE IOBTOPEHUE

6 Obodmasomee norTopere 4 ﬁtl/tlggp/l/(;.eelziii(.)rlé/7f4lc97c
Hroro no pazneny 4
Pe3epBHOE BpeMst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KosnyecTBo yacoB 1 JJIeKTPOHHBbIE HU(PPOBbIE
o aTa
Tema ypoka Konrpoiabnbie | IlpakTHyeckue o0pa3oBaTe/bHbIE
n/n Bcero H3Yy4YeHH s
padoTsI padoThbI pecypchl
dusnka — HayKa 0 IPHUPOIE.
| Ha o e ng of 5 | bubmmoreka [{OK
HbIE METObI ITO3HAHUS
v https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

) (hopMUPOBaHUHN COBPEMEHHON 1 bubnuorexa [JOK
Hay4yHOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JAESATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENBHOCTh MEXaHUYECKOTO | bu6mmoreka [IOK
nBwkeHus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTh, YCKOPEHHUE

4 PaBHOMEpHOE NMpAMOJIMHEITHOE 1 bubnuoreka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEeHHOE IPsIMOJIMHEWHOE bubnuoreka [JOK

5 1
NBIDKEHUE https://m.edsoo.ru/ff0c372¢
CBoboaHoe majieHne. Y CKopeHue bu6mmoreka [JOK

6 1
CcBOOOIHOTO MaAEHHUS https://m.edsoo.ru/ff0c39cc
KpusBonuueiiHoe aBUKEHHUE.

7 Z[p A . | bubmuoreka [JOK

BIDKEHHE MaTepUAIIbHONW TOUYKH T10
p https://m.edsoo.ru/ffOc3ada
OKPYXHOCTH

2 [IpuHIMIT OTHOCUTEIBHOCTH | bu6nmoreka [JOK

lNanunes. NnepumanbHble CUCTEMBI https://m.edsoo.ru/ff0c3be8




otrcyerta. [lepBblii 3akoH HproTOHA

Macca tena. Cuia. [Tpunuun

9 cyrepro3uiuu cui. Bropoit 3akon bubnuotexa LIOK
. https://m.edsoo.ru/ff0c3be8
HproTona ais MmarepuaibHOU TOUKU
Tperuii 3akon HeroToHa 11st bubnuorexa [JOK

10
MaTepHUaJIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHupHOro TsaroTeHus. Cuma

11 TSDKECTH. He;)Baﬂ KOCMHUYECKas bubnwotexa LIOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTH

2 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el18
Cuna tpenus. Koapduurent
Tpenusi. Cuiia COnpoTUBICHUS TTPU bubmuorexa [JOK

13
NBIDKEHUH TeJla B )KUAKOCTH WA https://m.edsoo.ru/ff0c3{76
rase
[TocTymarensHOE W BpaliaTeIbHOE

14 JBIKEHHUE a0COJIFOTHO TBEPOTO bu6mmoreka [JOK
tena. MomeHT cuiibl. [lieuo cuutbl. https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBecHs TBEPIOTO Tella
Nmmynsc MaTepuanbHON TOUYKH,

L5 CUCTEMBI MaTEePHAILHBIX TOYCK. bubmuorexka [JOK
Wmiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE IBM>KEHHE
PaboTa 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprus bubnuorexa [IOK
MaTepualibHOW ToukH. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUU KMHETUYECKON SHEprUun

17 [TorenumaneHas 3HEPTHUSL. bu6nmoreka [JOK




[ToTeHumanpHas 3HEPIUs ypyro
neGopMHUPOBAHHON IPYKUHBI.
[ToreHumanpHas 3HEPTUS TENA
BOJIM3H IOBEPXHOCTH 3eMIIH

https://m.edsoo.ru/ff0c461a

18

[ToreHumanpHbIE U
HeNnoTeHLUaIbHble CHIIbI. CBS3b
paboThl HEMOTEHIIUATIBHBIX CUJI C
M3MEHEHNEM MEXaHUYECKON DHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHU4YECKON SHEPTUN

bubmmoreka [{OK
https://m.edsoo.ru/ff0c478c¢

19

JlabopaTtopHnast pabota
«MccnemoBanue CBsI3M pabOTHI CHITBI
C I3MEHCHHEM MEXaHHISCKOM
SHEPTHH TeJla Ha IPUMEPE
PAaCTSDKEHUS PE3UHOBOTO JKI'yTa»

20

KonTtponbHas padoTa o Teme
«Kunemaruka. JIlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE ITOJIOKCHHS
MOJ'IGKy.]'I?IpHO—KHHCTH‘IGCKOﬁ
TCOPHHU. EpOYHOBCKOC JBHIKCHUC.

Auddysus

bubmuorexka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep ABUKECHUS U
B3aMMOJICHCTBHUS YaCTHI] BEIIECTBA.
Mopgenu cTpoeHust ra3os,
YKUJIKOCTEN U TBEPIBIX TEI

23

Macca MOJICKYIIL. KoauuectBo
BemiecTBa. IloctossHHas Asor aZipo

24

TennoBoe paBHOBECHE.




Temmeparypa u e€ uamMepeHue.
[Ikana remneparyp Llenscus

Wneanpusiii raz 8 MKT. OcHOoBHOE

bu6mmorexa [{OK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcoJIoTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEeN KUHETHYECKOM dHEPruun bubnuoreka [JOK
JBUKEHUS] MOJIEKYJ. YpaBHEHUE https://m.edsoo.ru/ff0cS11e
MenneneeBa-Kianeitpona

27 3akoH JlanmpToHA. ["a30BbIe 3aKOHBI
JlabopaTtopHnast pabota

73 «HccaenoBanue 3aBUCUMOCTHU
MEX/y ITapaMeTpaMu COCTOSTHHS
Pa3peKEeHHOTO Ta3ay
H3omporiecchl B U1€aibHOM ras3e u bu6mmoreka [IOK

29
uX rpaduyueckoe npeacTaBICHUE https://m.edsoo.ru/ff0c570e
Buytpenuss sHeprus
TEPMOIUHAMHYECKON CHCTEMBI U

30 crtoco0Onl €€ n3menenus. Koandyectso bu6mmoreka [JOK
TEIJIOTHl U paboTta. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOTO UEATEHOTO
raza

31 Buael Tenonepenauu bubmorexa [JOK

https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMIOEMKOCTh BELIECTBA.

By KonunuecTBo TennoTel npu bubnuorexa [IOK
Teruionepenade. AanadaTHbI https://m.edsoo.ru/ff0c5c36
poruecc

33 [IepBrIil 3aKOH TEPMOJUHAMUKHU U bubnmnoreka [JOK




€T0 MMPUMCHCHHUEC K U30ITpoIcccamM

https://m.edsoo.ru/ffOcSefc

HeoOGpatumocTs nporeccoB B

34 npupone. Bropoit 3akoH bubmmorexa LIOK
https://m.edsoo.ru/ff0c6230
TEPMOAMHAMUKHU
35 [Tpunun nevicteus u KII/ bu6mmoreka [IOK
TETUTOBOM MaITuHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KII1J]
37 DKOJIOTHYECKHE MTPOOIIEMbI
TETJIODHEPTETUKU
O06o06maromuit ypok
38 «Mon:IKanflilpHaf}[’p ¢uzuka. OCHOBBI Bubnuorexa LIOK
https://m.edsoo.ru/ff0c6938
TEPMOAMHAMHUKI
KonTponbHas padoTa o teme
39 <<M0J'IpeKy.]'IﬂpH1:ﬂ ¢usuka. OCHOBBI Bubnuorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMHUKI
40 [TapooOpa3zoBanre U KOHICHCAIIHS. bu6mmoreka [JOK
Hcnmapenue u kumneHue https://m.edsoo.ru/ff0c63b6
AOCOIII0THAS U OTHOCHTEIIbHAS
41 BJI&YKHOCTh BO31lyXa. HackllieHHbIN bubmorexa [JOK
https://m.edsoo.ru/ff0c64d8
nap
Trépnoe Teno. Kpucramimyeckue u
aMop(dHbIC Tel1a. AHU30TPOIIHUS
42 CBOI‘EI)((}”)FB KPUCTAJIOB. >KI/IpI[KI/Ie bubmorexa HOK
https://m.edsoo.ru/ff0c65f0
Kkpuctajuibl. COBpeMEHHbIE
MaTepuabl
[InaBneHue u KpucTaIU3aLUsL. Butmiorexa 1IOK
43 Y aenpHas TemioTa MjaBIeHUs.

Cybnumarus

https://m.edsoo.ru/ff0c6708




bubmuoreka [JOK

44 Ypasheithie Terosoro Ganarica https://m.edsoo.ru/ff0c6820
DneKTpu3aIus Tei. DINeKTPUIECKUI
45 3apaz[.pI[BaILHzIa BJICKTpI/IlII;CKI/IX bubmmorexa LOK
https://m.edsoo.ru/ff0c6bec
3apssIoB
[TpoBOTHUKY, TUINEKTPUKH U
46 H(I;)JIYHSOBOZ[HI/)IIKI/I. 3aK§H bubmmorexa LIOK
https://m.edsoo.ru/ff0c6bee
COXpaHEHUs IEKTPUIECKOTO 3apsiaa
B3anmonerictBue 3apsiioB. 3aKOH
47 Ky.]'IOHa.HTOLIeLIHHﬁ ZJIJ;KTqueCKHI‘/'I bubmorexa LIOK
https://m.edsoo.ru/ffOc6ced
3aps
Hanpsik€HHOCTB IEKTPUYECKOTO
43 noJia. [IpuHiun cynepno3uiuu bubmuorexa [JOK
ANEKTPUYECKUX moJied. JInmHum https://m.edsoo.ru/ffO0c6df2
HaANPsSKEHHOCTH
PaGota cui 3eKTpoCcTaTuYecKoro
49 TOJISI. HOTCHI.[I/I&JI%)PEBHOCTB bubmmorexa LIOK
https://m.edsoo.ru/ff0c6f00
MTOTEHIIUAJIOB
[IpoBOTHUKY U TUAJIEKTPUKHU B
50 BHI;KTpiCTaTHquOM noljle. bubmmorexa HOK
https://m.edsoo.ru/ff0c7018
JldnexTpuueckas MpOHUIIAeMOCTh
51 OnekrpoéMkocTb. Konnencarop bubmmorexa OK
https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IJIOCKOTO
52 KOH,Z[eIIzcaTOpa. OHeprus bubnmorexa HOK
https://m.edsoo.ru/ff0c72c0
3apsHKEHHOTO KOHJIEHCATOpa
53 JlaGopatopHas pabora "U3mepenue

NEKTPOEMKOCTH KOHAEeHcaTopa”




54

[TpuHIMIT NERCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMPOBAIBHOTO
anmapara, CTpyWHOTr0 IpUHTEpa.
DnexTpocTaTHuecKas 3allluTa.
3a3eMIIeHHE EKTPOIpUOOpOB

55

DNEeKTPUYECKUH TOK, YCIOBUS €TO
cyuectBoBaHus. [IoCTOSTHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
ydacTka Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
poBoHUKOB. JIabopaTopHas
pabota «M3ydeHue cMenanHoro
COCIIMHEHUS PE3UCTOPOB)

bu6moreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MomiHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
Hxoynsa-Jlenna

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 1 MOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«M13mepenue DJIC ucTouHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBICHUSD)

bubmuorexka [JOK
https://m.edsoo.ru/ff0c7ae0

59

QHCKTpOHHaH MMpOBOAUMOCTD
TBép,[[LIX METaJIJIOB. 3aBUCUMOCTD
COIIPOTUBJICHUA METAJIJIOB OT
TCMIICPATYPBHI. CBerHpOBO,Z[I/IMOCTL

60

DNEeKTpUUECKUI TOK B BaKyyMe.
CBolicTBa AIIEKTPOHHBIX ITyYKOB




[TonynpoBoAHUKH, UX COOCTBEHHAs
U NIPUMECHAas IPOBOJAUMOCTb.

bubmuoreka [JOK

01 CaoiicTBa p—n-niepexo/a. ! https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DNEeKTPUYECKUN TOK B pacTBOpax u

2 paciuiaBax 3JI€KTPOJIMTOB. | bubnuoreka [JOK
DNEKTPOTUTHIECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DneKTpoau3
DNEeKTPUYECKUN TOK B raszax.
CamocCTOsITeNbHBIN U bubmuorexa [JOK

63 . 1
HECaMOCTOSITENbHBIN pa3psi. https://m.edsoo.ru/ff0c84ae
Monnus. [Tnazma
DNeKTpuYeCcKue MpruOOpHl U
YCTPOMCTBA U UX MPAKTUYECKOE bubmuorexa [IOK

64 1
npuMeHenue. [IpaBuiia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok | bubnuoreka [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KounTponbnas pabora no teme

66 «Qnekrpocraruka. [locTtosHHbIN | bubnunorexa [JOK
anekTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CpPelax»
PesepHblil ypok. KonTpoiabHas

67 pa601;a o T}effw ’ 1 bubmmorexa IOK

https://m.edsoo.ru/ff0c8c56

"OnexkTpoauHaMuka"

68 PezepBHblit ypok. OOoOmIaronmii | bubnuoreka [IOK
ypok 1o teMam 10 kiacca https://m.edsoo.ru/ffOc8f6¢

OBUIEE KOJIMYECTBO YACOB I10 68




[TPOTPAMME




11 KJIACC

KoauuecTBO 4acos

DJIeKTpOHHbIe N pPoOBHIE

Ne Jara
w/n Tema ypoka Beero Konrpoabubie | IlpakTuuyeckue H3yveHHs o0pasoBaTejibHbIE
padoTsI padoThI pecypchl

[TocTostHHBIE MAarHUTHI B X

| B3auMoO/IeiicTBHE. MarHUTHOE ToJIE. | bubnuoreka [JOK
BexTop MarHUTHOM MHIYKIINH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW WHIYKIHH
MarauTHO€ 10Jie MPOBOJIHUKA C

) ToKOM. OmbIT Opcrena. 1 bubnuoreka [IOK
B3aumoneiicTBue nNpoBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas pabota «/3yuenue

3 MaFHETHOf")O HOiH KaTyIHKI/Iy: 1 1 bubamorexa LOK

https://m.edsoo.ru/ff0c98fe

TOKOM»
JleficTBHE€ MarHUTHOTO TOJIA HA
MPOBOJHUK ¢ TOkOM. Cuia Amriepa.
JlaGopaTtopHnas pabota bubmuoreka [JOK

4 . 1 1
«HccaenoBanue nercTBUA https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha PaMKy €
TOKOM»
JlelicTBME€ MarHUTHOTO IOJIS HA

5 JBIDKYLLYIOCS 3aPSKCHHYIO | bubnuoreka [IOK
yactuny. Cuna Jlopenma. Pa6ora https://m.edsoo.ru/ff0c9df4
cunbl JIopeHna
DNEeKTpOMarHuTHask UHIYKIIHSI.

6 IToToK BEKTOpa MarHUTHOMN 1
nHaykuuu. D/1C nHaykunu. 3akoH




AJIEKTPOMArHUTHOM MHIYKLIMU
®Dapanes

Jlaboparopuas paboTa
«HccnenoBanue sBICHUS
BHCKTpOMaFHHTHOﬁ HHIAYKOHUN

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal S0

NHayKTUBHOCTB. SIBIEHUE
camounaykiuu. IJC
CaMOMHJTyKIIUU. DHEPIHst
MAarHUTHOTO TIOJISI KATYIITKA C TOKOM.
DJIEKTPOMArHuTHOE MOJie

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoicTBa u ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
JNIEKTPOMArHHUTHL,
JNIEKTPOABUIATENb, YCKOPUTEIIN
JJIEMEHTApHBIX YaCTHII,
MHIYKIIMOHHAs I1eYb

10

O6o0maromuii ypok «MarHutHoe
noJie. DIIEKTpOMarHUTHAs

WHTYKITUST

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTpossHas paboTa no Teme
«MarsuTHoe moJe.
DNeKTpOMarHUTHAs UHIYKLIHS»

bubmuorexka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0060IHBIE MEXaHUYECKUE
kosebanus. ['apMoHHUEeCcKHe
KosiebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHHH.
[IpeBpaienue s3ueprun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JIaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH




MeproJIa MaJIbIX KOoJieOaHui rpy3a
Ha HUTH OT JUTMHBI HUTH U MACChI

rpy3a»

14

KonebarenbHbIi KOHTYD.
CB00OOAHBIC AIMEKTPOMATHUTHBIE
KoJieOaHus B UAEATbHOM
KoJie0aTenbHOM KOHTYpe. AHaNIOTrus
MEX]ly MEXaHHUECKUMH H
AIIEKTPOMATrHUTHBIMH KOJIEOaHUSIMHU

bubmmoreka [{OK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3aKoH
COXpPaHCHUA SHEPIrur B HACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

bu6moreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxXarMMx
KoJieOaHusX. BeIHYX/1IeHHBIC
MeXaHUYECKHE KOoJieOaHus.
Pe3onanc. BeinyxieHHbIE
AIIEKTPOMArHUTHBIC KOJICOaHMS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[TepemeHHBIN TOK.

CunyconaaJibHbIN TEPEMEHHBIN TOK.

MOoITHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JEHCTBYIOLIEE
3HAYCHHME CHJIBI TOKA M HAMPSDKECHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBocTso,
nepenava u moTpedieHue
AIEKTPUUYECKOM SHEPIUHU

19

YCTpOoUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE DIIEKTPUIECKOTO
3BOHKA, T€HEPATOPA IIEPEMEHHOTO
TOKa, TUHUH JIIEKTpoIepenay

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cc324




DKOJIOTUYECKHE PUCKU IIPU
IIPOU3BOICTBE IEKTPOIHEPIUH.

20 KyneTypa ncnons3oBanus
3JIEKTPOSHEPIUHU B MOBCEIHEBHOM
KU3HU
MexaHu4ecKre BOJHBI, YCIOBUS
acripoctpanenus. [lepuon.
21 I():KoppOCTI)ppaCHpOCTpalI:—)ICHfIH u bubnrotexa LIOK
https://m.edsoo.ru/ffOcca54
JutiHa BOJIHBL. [loniepeyunblie u
MPOI0IBHBIE BOJIHBI
2 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubmuorexa [JOK
3ByKa. BeicoTa ToHa. TeMOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHBIE BOJHBI, UX
23 CBOﬁCfBa u ckopoctsb. [lIkana bubamorexa LOK
https://m.edsoo.ru/ffOccfe0
ANIEKTPOMArHUTHBIX BOJIH
[IpuHIUIIBEI paIHOCBS3U U
24 teneBuaeHud. Pa3Butue cpencTs
cBs3u. Paguonokanmst
)5 KontponbHas padota «Konebanus u bubmuoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMonHEHOE pacIpoCTpaHEeHKE
26 CBETa B OJJHOPOJIHOM cpejie. bu6mmoreka [JOK
ToueuHbIil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OtpaxxeHue cBeta. 3aKOHbI
27 OT}fa)KeHHs[ ceera. [loctpoenue bubnmorexa HOK
. https://m.edsoo.ru/ff0cd4e0
M300pakeHU B IIIOCKOM 3epKalie
28 [Ipenomiienue cera. [lonHoe bubnmnoreka [JOK




BHYTPEHHEE OTpaKECHUE.
[IpenenbHbIN yros noJIHOTO
BHYTPEHHETO OTPAKECHUS

https://m.edsoo.ru/ff0cd7f6

29

JlaboparopHas padota «/3mepeHue
[IOKa3aTeJs MPeIOMIIEHHS CTEKIIa

bubmmoreka [{OK
https://m.edsoo.ru/ff0cd67a

30

JIunzel. [locTpoenue n3oopaxeHuit
B JiH3€. DOpMyIia TOHKOMW JIMH3BI.
YBenu4ueHue JUH3bI

bubmmoreka [{OK
https://m.edsoo.ru/ffOcddle

31

JlabopaTtopHnast pabota
«HcciaenoBanne CBOMCTB
M300pakKeHUH B JIMH3AX)

32

Hucniepcus cBeta. CIIOKHBIN COCTaB
oenoro cBeta. LIet. JJaboparopHas
pabota «Habmoaenne nucrnepcuu
CBETa»

33

HNutepdepennus ceeta. udpakmms
ceta. JludpaknuonHas pemerka

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ced22

34

HOHepeqHOCTB CBC€TOBBIX BOJIH.
HOJ'IﬂpI/BaI_[I/If[ CB€Ta

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cf02e

35

OnTudeckue mpubOPHI U yCTPOiicTBa
U yCJIOBHS MX 0€30MacHOTO
MIPUMEHEHHS

36

['panuLibl TPUMEHUMOCTH
KJIACCUUECKOM MEXaHUKH.
[ToctynaTel cnennaibHON TEOPUU
OTHOCUTEIBHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcf862

37

OTHOCHTENBHOCTh
OJHOBPCMCHHOCTHU. 3am CIJICHUC

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcfa42




BPCMCHHU U COKpAIICHUC OJIMHBL

DHeprus U UMIYJbC
pensaTuBUCTCKON yacTulibl. CBS3b

bubmmoreka [{OK

38
Macchl ¢ SHEPrUE U UMITYIBCOM. https://m.edsoo.ru/ffOcfc68
DHeprusi NoKos
K o O .
39 | Ocmonst cncmmamsnoft Teopim BuGnotera LIOK
H P https:/m.edsoo.ru/ff0cf610
OTHOCHUTEIBLHOCTI
40 ®ortonsl. Gopmyna [1nanka. bubnuoreka [IOK
DHeprus ¥ UMIyasc HoToHa https://m.edsoo.ru/ffOcfel6
O
o | s
) o https://m.edsoo.ru/ff0cffc4
CronetoBa
3 Y
I e
a ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» porodddexra
.0 I1. H.
| e
ACBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
Texuuueckue ycTpoHCTBa U
MPaKTUYECKOE MPUMCHCHHE:
44
(dhoToseMeHT, (HOTOIaTIHK,
collHe4Hasi OaTapesi, CBETO IO/
45 Pemenue 3agau no reMe « JI€MEHTEI bu6mmoreka [JOK
KBAHTOBO OIITUKI https://m.edsoo.ru/ff0d0302
M T .0
onenb atroma ToMcoHa. OMBITEL BuGmmorexa [OK
46 Pesepdopna o paccesiauro o-

YaCTHII. HnaHeTapHaﬁ MOACIb aTOMa

https://m.edsoo.ru/ff0d091a




47

ITocrynater bopa

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

48

W3nyuenue u noromnieHue GoToHOB
IIPH IIEPEXOAE aTOMa C OJTHOTO
YPOBHS SHEPruM Ha Apyrou. Buasl
CIIEKTPOB

bubmmoreka [{OK
https://m.edsoo.ru/ff0dOafa

49

BonHOBBIE CBOMCTBA yacTUll. BoHbI
ne bpoitns. KopnyckyisipHo-
BOJIHOBO# nyaniu3M. CIIOHTaHHOE U
BBIHY)KJICHHOE U3JTy9CHHE

bubmmoreka [{OK
https://m.edsoo.ru/ff0dOca8

50

OTKpBITHE PATMOAKTUBHOCTH.
OmnsiTel Peszepdopaa mo
OTIPEJIETICHNIO COCTaBa
PaaOaKTHBHOTO N3ITy4CHHUS

bu6moreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anbda-, 6era-, raMmma-
u3nydeHus. Biusaue
PaZMOaKTUBHOCTH Ha )KUBBIC
OpraHu3Mbl

52

OTKpbITHE TPOTOHA U HEUTPOHA.
N3ortomnbl. Anba-pacnas.
DIEKTPOHHBIN U NO3UTPOHHBII
Oera-pacnaj. ['amma-u3nydenue

bubmuorexka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBsI31 HYKJIOHOB B si/Ipe.
SnepHeie peakuuu. AnepHbii
peaktop. [IpoGiieMsl, MepCeKTHBEI,
JKOJIOTMYECKUE ACIIEKThI AAEPHON
SHEPreTUKHU

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

54

aﬂeMeHTapHLIe YaCTHUIbI. OTKpBITI/Ie
MO3UTPOHA. MeTtoapl Ha6J'IIOI[eHI/IH )51

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38




perucTpanmm 31eMEHTapHbIX
yactul. Kpyrmislii cron
«DyHaMeHTaIbHbIE
B3auMoJecTBuA. EqMHCTBO
(bU3NIECKOI KapTUHBI MUPay

55

Bup 3Bé3nnoro nebda. Co3pe3nus,
SIPKHE 3BE3/IBI, TUTAHETHI, UX
BuauMoe asmxkenne. ComHeunast
cHcTeMa

56

Commmne. CoyiHeYHas aKTUBHOCTD.
Ncrtounuk sneprun CoiHua U 3BE3]1

57

3BE3/IbI, MX OCHOBHBIC
XapaKTePUCTUKH. 3BE3IbI TIaBHOM
MocJeI0BaTeIbHOCTU. BHyTpeHHee
ctpoeHnue 38€371. CoBpeMEHHbIE
MIPE/ICTaBICHUS O IPOUCXOXKICHUU U
sBomonu CoJHIa U 3BE3]

58

Muneunsiii [Iyte — Hama
lNanakruka. [lonoxenue n
neukeHue CoinHua B ["anaktuke.
I'anmaktrku. YEpHBIE ABIPHI B SIIpax
raJaKTUK

59

Bcenennas. Pa3sOeranue rajakTHK.
Teopus bosbioro B3peiBa.
PennkroBoe uznyuenue.
MeraranakTuka

60

Heperiennsie mpo6aembl
aCTPOHOMHH

61

KonTtposnpHas paboTa «1eMeHTHI




ACTPOHOMMH U acTPO(PUIUKI

62

Ob6o6maromuii ypok. Ponb Gpusuxu
¥ aCTPOHOMHHU B SKOHOMHYECKOM,
TEXHOJIOTHISCKOM, COIMAIbHOM B
ITUYECKOH cdepax IesTeTbHOCTH
YeloBeKa

63

O6o06matomuii ypok. Poss 1 mecto
(U3HUKHN ¥ aCTPOHOMMUH B
COBPEMEHHOMN HAYYHOUN KapTUHE
MUpa

64

O606maromuii ypok. Poisb
¢uznueckoit Teopuu B
(bopMHPOBaHNH TIPEICTABICHUH O
(br3UYeCcKOl KapTUHE MUpa

65

O6o06matomuii ypok. Mecto
(bU3NYEeCKON KapTUHBI MHpPA B
o0IIeM psry COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTaBICHUN O IPUPOJIC

66

PesepBHbIil ypok. MaruutHoe noiie.
DNeKTpOMarHuTHast MHAYKLIMS

67

PesepBubiil ypok. Ontuka. OCHOBBI
CHelUaJIbHON TEOpUHU
OTHOCHUTEILHOCTH

68

Pezepunblit ypok. KBanToBas pusuka.
DOneMEHTBI aCTPOHOMHUHU U
acTpopU3NKI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB ITO

68
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 YAEHUKA

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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