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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢usuke 6a30BOT0 YpOBHS HAa YpPOBHE CpPEIHEr0 o0mero oopa3oBaHUs
pazpaboTaHa Ha OCHOBE IMIOJIOKCHHW W TpPeOOBaHWUN K pe3ylibTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTellbHOW TMporpaMMmel, mpenctaBieHHpix B @OI'OC COO, a Takke C yd€ToMm
benepanbHOll pabouell MporpaMMbl BOCIIUTAHHS M KOHILEMIMHM TPENOJaBaHus Yy4eOHOTO
npenmera «®u3uka» B 0o0pa3zoBarenbHBIX — opraHm3anusx Poccwmiickoit  Denepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue TporpaMMbel 1O (PU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HayyHOU KapTuHbI Mupa oOyyatomuxcs 10—11 kmaccoB npu oOyueHuu ux ¢usuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO Moixoa. IIporpamma no gpusuke cOOTBETCTBYET
tpeboBanusaM PI'OC COO kx miIaHupyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalnpeaIMeTHbIM
pe3yinbTaTaM OOyueHHus, a TaKK€ YYUTBHIBAET HEOOXOJMMOCTb pPEaJU3aLUU MEXKIPEAMETHBIX
CBSA3€M (U3MKM C €CTEeCTBEHHO-HAyYHbIMU Yy4eOHbIMU mpeameTamu. B Heil omnpenensiorcs
OCHOBHbBIE 1I€IM U3y4yeHUs (U3UKH Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBbIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3UKU: JIMYHOCTHBIE, MeETalpeAMETHble, NpeaMeTHble (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3ukKe BKJIIOYAET:

® IIJIaHUpPYyEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKK Ha 6a30BOM ypOBHE, B TOM UHCIIE

MpeIMETHBIE Pe3yabTaThl MO rojiaM O0yYeHUS;

e cojepxaHue yueOHOro npeamera «Pu3nkay no rogam oOydeHusl.

dusnka Kak HayKa 0 HanOoJiee 0OIMMX 3aKOHAX MPUPOJIBI, BBICTYIAs B KAYECTBE YU4EOHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HaHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc GUBHKA — CHCTEMOOOPA3yIOMMUMA JJIsi €CTECTBEHHO-HAyYHBIX Y4YCOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xuMueHr, Ouonoruer, gusnyeckoi reorpadueit m actpoHommuei. lcnosib3oBaHWE U aKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUN ONpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJYYEHHUS HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOWCTBAMU U Apyrux. M3ydyenue ¢Gpu3nku BHOCUT OCHOBHOM BKJIaJ B
(dbopMHUpOBaHHE €CTECTBEHHO-HAYYHOI KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MPUMEHSITh HAYYHBIM METOJ MO3HAHUS TPU BHIMIOJIHEHUHU UMHU Y4eOHBIX UCCIICIOBAHUIA.

B ocHoBy kypca (pusuku st ypoBHS cpeHero oOiiero 0opa3oBaHus MOJIOKEH Pl UICH,
KOTOPbIE MOKHO pacCMaTpUBaTh KakK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBIJISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3lesoB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (PU3HKU 00beAMHEH BOKPYT
¢usnueckux Teopuil. Benymum B Kypce sBuserca (OpMUpOBaHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaT€PHH, BELIECTBE U IOJIE.

Hoesn cymanumapuzayuu. E€ peanuzainus npeamnonaraeT WCMOJIb30BaHUE TYMAaHUTAPHOTO
noTeHuana Gpu3nyeckoi HayKu, OCMBICIEHUE CBS3M Pa3BUTUS (PU3UKH C pa3BUTHEM OOIIECTBA,
a TaKk)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMHU M 9KOJIOTHYECKUMHU MpoOIeMaMHu.

Hoes npuknaonoi nanpasnennocmu. Kype GU3nKu npeanoiaaraet 3HakoMCTBO € ITUPOKUM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.



Hoes sronocuzayuu peanusyercs IOCPEICTBOM BBEJIEHHUS D3JIEMEHTOB COJEp)KaHus,
MOCBSIIEHHBIX 3KOJOTMYECKUM MpoOJIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKHU M TEXHOJIOTUH, a TaKkKe 00CYKJICHHS MTPOOJIEM paIlHOHAIEHOTO MTPUPOONIOIB30BAHUS U
HKOJIOTUYECKOH 0€301MacHOCTH.

CrepXHEBBIMU DJIEMEHTaMHU Kypca (HU3UKM HAa YPOBHE CpETHEro o0Iero o0pa3oBaHUS
ABIISIIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHHNA O CTPYKTYpE HOCTPOCHHS
¢u3nveckoil TeopuH, poiM (PYHIAMEHTAIBHBIX 3aKOHOB W TIPUHIIMIIOB B COBPEMEHHBIX
MPEJCTAaBICHUAX O IMPHPOJIE, TPaHUIAX MPUMEHHUMOCTH TEOPWH, JUIS OMHCAHUS €CTECTBEHHO-
Hay4YHBIX SIBJIEHUH U IPOLIECCOB).

CucTeMHO-IeITETFHOCTHBIN TOJIX0/1 B Kypce (PU3UKH pean3yeTcs MPekae BCero 3a CUéT
OpraHu3aIluy SKCIIEPUMEHTAILHON NesITebHOCTH oOydatommxcs. [ 6a30Boro ypoBHS Kypca
(GU3UKH — ATO HCHOJIB30BAHWE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPHMEHTOB MU
abopaTOpPHBIX PpabOT, KOTOpPhIE B TporpaMme Mo (usnke oOBeAMHEHB B OOUIMN CIUCOK
YUECHHUYECKUX TPAKTHYECKUX padoT. BhigeneHne B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MPOBOJMMBIX JJISi KOHTPOJS W OIIEHKH, OCYIIECTBIIACTCS yJacCTHHKaMHU 00pa30BaTEIbHOTO
rporecca UCX0/i1 U3 0COOCHHOCTEH MIIaHMPOBaHUS U OCHalleHus kaObuHeTa Qusuku. [Ipu 3Tom
o0ecrieunBaeTcsl OBJIAJCHHE OOYJYAIOMIMMHUCS YMEHHUSMHU TPOBOJIUTH KOCBEHHBIC W3MEPEHUS,
WCCIIE/IOBAaHUSI 3aBUCUMOCTEH (U3NYECKUX BEIMYMH M TIOCTAHOBKY OIBITOB IO MPOBEpPKE
MIPEUIOKEHHBIX THUIIOTE3.

Bonpmoe BHUMaHWE yAENsSeTCs PEHICHUIO PAacu€THBIX W Ka4eCTBEHHBIX 3amad. [Ipu sTom
JUIA pacyETHBIX 3a]a4 IPUOPUTETOM SIBJISIOTCS 3a/1auM C SIBHO 33JaHHOM (pU3MUecKOi MOJAEIBIO,
MO3BOJISIIOIINE TPUMEHSATh W3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasfelna
Kypca, TaK U UHTErpupys 3HaHUS U3 pa3HbIX pa3aeioB. J[Jis KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM
SBIAIOTCS 3a/laHusi Ha OOBSICHEHHWE NpPOTeKaHWs (QU3UYECKUX SBJICHUM W TIPOIECCOB B
OKpYXarolel >XKu3HH, TpeOyromiue BbIOOpa (U3MYECKON MOJENM Uil CUTYyallud MPaKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu DPI'OC COO k MarepuaabHO-TEXHUYECKOMY
obecrieueHn0 yuyeOHOro mnpoiecca 0a30BbI YpOBeHb Kypca (DM3MKH Ha YpPOBHE CPEIHETro
oOmiero o0pa3oBaHUs JOJKEH U3Y4aTbCid B YCIOBHSIX MPEIMETHOro kKaOuHeTa (U3UKU WIH B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kabuHere
(bu3HMKKN 10KHO OBITH HE0OX0UMOE 1ab0opaTopHOE 000PYIOBAHKE ISl BHIOJHEHUS YKa3aHHBIX
B IporpamMMe M0 (GU3MKE YYECHHYECKHX MPAKTUYECKUX paboT H JAEMOHCTPalMOHHOE
obopynoBaHue.

JlemoHcTpamoHHOe o0OopynoBaHue (OpMUPYETCS B COOTBETCTBUU C MPUHIMIIOM
MUHUMAaJbHON OCTATOYHOCTH M 00OecrednBaeT MOCTAHOBKY IMEPEUYHCIECHHBIX B MpOrpaMMe 1o
(Gu3MKe KIIOYEBBIX JEMOHCTpAlUi Ui HWCCIENOBAaHHUS HM3y4aeMbIX SBJICHHI M TPOIIECCOB,
SMIOUPUUYECKUX U (DYHIAMEHTANIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHH.

JIaGopaTtopHoe 00OpyAOBaHHE Al YYEHHYECKHX IMPAKTUYECKHX paboT (gopmupyercs B
BUJIE TEMAaTHYECKUX KOMIUIEKTOB M OOecreuuBaeTcs B pacyére OJHOT0 KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTudeckue KOMIUIEKTHI JIabOpaTOpHOro 0OOOpyNOBaHMs JIOJKHBI OBIThH
MIOCTPOEHBl HAa KOMIUIEKCHOM HCMOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHUOOPOB, a TaKkKe
KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BUJIE IM(POBBIX J1TAOOPATOPHI.

OCHOBHBIMU IIENISIMH U3y4eHHsI (PU3UKH B 00111eM 00pa30BaHUM SIBISIOTCS:



(dbopMupoBaHHE HHTEpeca M CTPEMJICHUS OOYdYalOUIMXCS K HAyYHOMY H3YyUCHHIO
MPUPOJIBI, PA3BUTHE WX WHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUH O HAaydyHOM METOJe TO3HAaHUA U (HOopMUpOBaHHE
HCCIIEI0BATENICKOTO OTHOIICHUS K OKPY)KAIOLIUM SIBIICHUSIM;

(bopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK Pe3ysbTaTa M3Y4eHHs] OCHOB CTPOCHUS
MaTepuH U HyHIAMEHTAILHBIX 3aKOHOB (DH3UKH;

(dbopmMupoBaHue yMEHHI OOBSCHITH SBJICHHUS C UCIIOJIBb30BaHNEM (DPU3NYCCKUX 3HAHUN U
HAyYHBIX JI0Ka3aTEeIbCTB;

(dbopMupoBaHHe NMPEICTABICHUNA O PO (PU3HMKH VI Pa3BUTHS JPYTUX €CTECTBEHHBIX
HAyK, TEXHUKH U TEXHOJIOTH.

JlocTkeHne 3TUX Ieseld 0oOecreyrBaeTCsl PEeUIeHHEM CIEAYIOUIMX 3ajad B Ipoliecce

M3y4YeHUs Kypca (U3NKU HA YPOBHE CPEHETO 0OIIero 00pa3oBaHus:

pHOOpeTeHne CUCTEMBI 3HAHUM 00 oOIIMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAs MEXaHUKY, MOJIEKYISPHYIO (PU3UKY, dIEKTPOJUHAMHKY, KBAHTOBYIO
(U3KKY U 3JIEMEHTHI acTPO(PU3HKY;

(¢bopMHupoBaHME YMEHUN TPUMEHATh TEOPETUYECKHEe 3HaHWUS Ui OOBSCHEHHS
¢usznueckux SBICHUM B TpUpPOJEe W JUIA TNPUHATHS NPAKTUYECKUX pELIeHUH B
MMOBCETHEBHOM KM3HU,

OCBOEHHE CIOCOOOB pEHICHMs] pa3IMuYHBIX 3a4ad C SBHO 33JaHHON (u3nuecKkoi
MOJIENbIO, 3a/a4, MOJPa3yMEBAIOLUIUX CaMOCTOSTEIbHOE CO3JaHHe (PU3HUECKOMN
MOJEIIH, aICKBATHOMN YCIIOBHAM 3a/1a4H;

NOHUMaHUE (PU3MYECKUX OCHOB W HPUHIUIOB JEUCTBUS TEXHUUYECKHX YCTPOWCTB U
TEXHOJIOIMYECKHUX MPOLECCOB, MX BIUSHUSA Ha OKPYXKAIOUIYIO CPENY;

OBJIaZICHUE METOJAMH CaMOCTOSITENIbHOTO IJIAHUPOBAHUS U MPOBENEHUS (PU3NIECKUX
SKCIEPUMEHTOB, aHalIM3a W  UHTEpIpeTauuu  UHPOpPMALUHU,  ONpeAeIeHus
JOCTOBEPHOCTH IOIYYEHHOTO PE3YNbTATa;

CO3JaHME YCIOBHUH Ul Pa3BUTUS YMEHUHN MPOEKTHO-UCCIEN0BATEIBCKOM, TBOPYECKOU
JESITEIIbHOCTH.

Ha wmsydyenue ¢usuku (6a30BbI ypOBEHb) HAa YpOBHE CpeAHero oOmiero oOpa3oBaHHS
oTBoauTcs 136 yacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 yacoB (2
yaca B HEJIEIIO).

[Ipennaraemslii B mporpamme no Gpusuke rnepeueHs 1a00paTopHbIX U MPAKTHUECKUX paboT

SABJIICTC PCKOMCHAOBAHHBIM, YYUTCIIb HCJIACT BBI60p IIPpOBCACHUS J'Ia60paTOpHBIX pa60T u
OIIBITOB C y‘IéTOM HHAWBUAYAJIbHBIX ocoOeHHOCTEHN o6yqafomnxc;1.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3uka 1 MeTOABI HAYYHOI0 MIO3HAHUSA
®usuka — Hayka o npupone. Hayunele MeTonpl mo3HaHUsA OKpyxarouiero mupa. Posib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (pU3HKeE.
MonenupoBanue (pU3NYECKUX sSBICHHWA M mporieccoB. Haydnsie rumote3sl. Pusndeckue
3aKOHBI U TeopuH. | paHHUIIBI MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpHHINIT COOTBETCTBUSI.

Pons m mecto ¢usuku B (HopMHpOBaHMM COBPEMEHHON HayyHOW KapTHUHBI MHpa, B
MIPAKTHUYECKON JIEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

Amnanorosble ¥ IU(PPOBBIE U3MEPHUTENbHBIE TPHUOOPHI, KOMITBIOTEPHBIE AATUHKH.

Paznea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JABWKeHHs. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepuaIbHON TOYKH, WX MPOEKIIMN Ha OCH CHCTeMBbl KoopauHaT. Clo)kKeHHe TepeMelieHUu 1
CJII05KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJWHEHHOE NBIWKEHHE. ['padmku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMELIEHUS MaTePUATbHON TOYKU OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHHue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxkeHue. [[BrkeHMEe MAaTEpUATIbHOM TOYKHM IO OKPYKHOCTH C
MIOCTOSTHHOM 1O MOJYJI0 CKOPOCThIO. YTJIOBasi CKOPOCTb, JUHEHHas ckopocTh. [lepumon u
yactoTa oOpaieHus. LlenTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckue yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHUE: CIUIOMETp, ABUKECHUE
CHaps0B, LICMHbIE U PEMEHHBIE MTEpEIAUH.

Jlemoncmpayuu
Mogenb cuctemMbl OTCUETA, UIUTFOCTPALIMS KUHEMATUUECKUX XapaKTEePUCTUK ABUKECHHUSL.
[IpeoOpazoBanue IBUKEHHI ¢ UCTIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.
[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.
Habnronenue ABM>keHUS Tena, OpOLIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.
Hamnpagnenue ckopocTH Ipy IBUKEHUHU 110 OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
N3yueHnne HepaBHOMEPHOTO JABUKEHUS C 1IEJIbIO ONPEEIICHHS] MTHOBEHHOM CKOPOCTH.
HccnegoBanue  COOTHOIIEHMS ~ MEXAYy  MOYTAMH, NPONACHHBIMM  TEJIOM  3a
MOCJIEI0OBATENbHBIE pPAaBHBIE IPOMEXYTKH BpPEMEHH IIPU PABHOYCKOPEHHOM JIBIDKEHHH C
Ha4aJIbHOU CKOPOCTBIO, PABHOM HYIIIO.

N3yuenune nBUKEHUS MIAPUKA B BA3KOM KUJIKOCTH.

N3ydeHnue nBukeHHs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa



[Ipunnun otHocutensHOcTH [anwies. [lepssiii 3akoH HeroToHa. MIHEpLIHanbHbIe CUCTEMBI
OTCYETA.

Macca Tema. Cwuna. [lpunnun cynepno3unmu cuil. Brtopoit 3akon Herotona ist
MaTepuaNibHOM TOUKHU. TpeTuid 3akoH HproTOHA /17151 MaTe€pUaIbHBIX TOYEK.

3akoH BceMupHOro Tarorenus. Cuia tsxectu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenune. Buasl Tpenust (mokosi, ckoJyibkeHus, kadeHus). Cuna tpenus. Cyxoe TpeHHE.
Cua TpeHHsI CKOJIBKEHHUsS U cuiia TpeHus mokos. Kospdumuent tpenns. Cuia COnpoTHBICHUS
MIpU ABMKECHUU TeJa B )KUJKOCTH WJIH Ta3e.

[TocTynarenpHoe U BpalareabHOE JBUKEHUE a0COIIOTHO TBEPAOTO TeNa.

MOMEHT cHIBl OTHOCUTEIBHO OCH BpameHud. Ilnedo cuibl. YcioBus paBHOBECHS
TBEPAOTO Tea.

TexHuueckre yCTPOMCTBA W TPAKTUYECKOE NPUMEHEHHUE: TOAIIUITHUKY, JIBI)KCHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrnienne nHepLUUH.

CpaBHeHME Macc B3aUMO/ICCTBYIOIINX TEJT.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCHUMOCTh CHJIbI YIIPYTOCTH OT AeopMaliuy.

Hesecomocts. Bec Tena npu yCkOpeHHOM MOAbEME U TTAJICHUH.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKCHMUSI.

VYcnoBust paBHOBecUs TBEPAOTO Tena. Buasl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3yuenue nBuxenus Opycka 1o HaKJIIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MHPYKUHE U PE3UHOBOM
oOpasrie, oT ux aehopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akonbl cOXpaHeHUus 6 MEXAHUKE

Nmmynsc MaTtepualibHOM TOYKH (TeJa), CUCTEMbl MaTepUaIbHBIX ToUeK. MIMIynbc CHIIbI U
M3MEHEHNE UMITYJIbCA TeJla. 3aKOH COXPAaHEHUs UMITyJIbca. PeakTuBHOE ABMKEHUE.

Pabora cunpl. MOIIHOCTE CHJIEI.

Kunernueckass sHeprus matepuaiabHOW TOuku. Teopema 00 M3MEHEHUM KHHETUYECKOMU
SHEPrUH.

[MoTenmmaneHas sueprus. [loTeHnansHas s3Heprus ynpyro ae(opMupoOBaHHOM MPYKUHBIL.
[ToTennmanpHas s3HEprus Teaa BOIM3U MOBEPXHOCTH 3eMIIH.

[ToTeHnManpHble W HEMOTEHIUANbHbIE CHIBL. CBsi3b PabOTHl HEMOTEHIUANBHBIX CHI C
M3MEHEHUEM MEXaHWYECKOM SHEPTUU CUCTEMBI Tell. 3aKOH COXPAaHEHUsI MEXaHUYECKON SHEPTHUU.

Yrpyrue u Heylpyrue CTOJIKHOBEHHUS.

TexHuueckre yCTpONCTBA U INPAKTUUECKOE NPUMEHEHHE: BOJOMET, KOIEpP, NMPYKUHHBIN
MUCTOJIET, IBU’KEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCA.



PeaktuBHOE nBHXKEHUE.

[lepexoa MOTEHIMATLHOW PHEPTUU B KHHETUYECKYIO M 00OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne aOCOIMIOTHO HEYNPYroro yaapa C TOMOLIbIO ABYX OIMHAKOBBIX HHTSHBIX
MasTHUKOB.

WccnenoBanue cBsi3u pabOThl CUJIBI C HW3MEHEHHEM MEXaHMYECKON HHEpPruM Tejla Ha
IIPUMEPE PACTSHKEHUS PE3UHOBOTO JKI'yTa.

Pa3nen 3. MoaekyasipHasi puznka u TepMoIHHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-KMHETHYECKON TEOPUHU U UX OMBITHOE 0OOCHOBAHUE.
bpoynoBckoe mBwxkenue. Juddysus. Xapakrep ABUKEHUS W B3aHUMOJICUCTBUSI YaCTHIL
BemecTBa. MoJieTl CTPOCHUSI Ta30B, KHAKOCTEM M TBEPABIX TeN M OOBICHEHHE CBOMCTB
BEIIECTBA HAa OCHOBE AITUX Mojenend. Macca u pa3mepbl Mosekyn. KosndecTBo BemiecTsa.
[Tocrositnnas ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mogens uaeanbsHOTO Ta3za. OCHOBHOE YpaBHEHHE MOJIEKYISPHO-KHHETHIECKON TEOpUur
UJeaTbHOTO Ta3a. AOCONIOTHAs TeMIeparypa Kak Mepa CpeaHed KHHETHYECKOW JHEepruu
TEeIUIOBOTO JABWKEHWS dvactui rasza. [llkama temmnepatyp KenbBuHa. ['a30Bbie 3aKOHBI.
VpaBuenune MenneneeBa—Knaneiipona. 3akoH [JanpronHa. M3omponecchl B UMAEaTbHOM Ta3e C
MOCTOSIHHBIM KOJIMYeCTBOM BemlecTBa. ['paduueckoe npepcraBieHrue U30MPOIIECCOB: U30TEPMA,
M30X0pa, u3obapa.

Texnuueckue ycTpoicTBa M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OneIThl, [OKa3bIBAIOIIME JUCKPETHOE CTpPOEHHE BellecTBa, ¢ororpaduu  MOJIEKYIT
OpPraHUYECKUX COCIMHEHUM.

OnpiThl 10 AUPPY3UN KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO IBUYKEHUSI.

Monens onbita LlTepHa.

OnbIThL, JOKa3bIBAOIINE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOICHCTBHUSL.

Mogenb, WUTFOCTPUPYIOLIAsk IPUPOLY JABJIEHUS ra3a Ha CTEHKH COCYy/a.

OnbIThL, WJUTFOCTPUPYIOIINE YPABHEHHE COCTOSIHUS UJICATIBbHOTO I'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

Omnpenenenre Macchl BO3/AyXa B KIACCHOM KOMHATe Ha OCHOBE HU3MEpeHH 00b&éMa
KOMHAaThI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEMl.

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

Tema 2. Ocnogvl mepmoounamuku

TepmonnHamuueckass cucteMa. BHYTpeHHSAsI 3HEpPrusi TEPMOJUHAMUYECKOW CHUCTEMBI U
criocoObl e€ m3MeHeHus. KonmndyecTBo TemnoTsl U pabota. BHyTpeHHSIs SHEprUsi 0JJHOATOMHOTO
UJeanbHOTO Ta3a. Buael Termnonepenayu: TEMIONPOBOAHOCTb, KOHBEKIUS, U3JIydeHUE. Y JelIbHast
TEIII0EMKOCTD BellecTBa. KolnuecTBo TEMIOTHI pH TeIUIonepeaaye.

[Tonsitne 006 ammabatHOM mporecce. [lepBolif 3akoH TepmonuHamuku. [IpumeHeHHEe
MIEPBOTO 3aKOHA TEPMOJUHAMUKH K M3ompoIieccam. [ padudeckas mHTepIpeTaius padoThl rasa.

Bropoii 3akoH TepmouHamMuku. HeoOpaTuMOCTh POLeccCoB B IPUPOJIE.



TemoBbie MammHbl. [IpuHnuns! neiicTBus TennoBbix MamuH. [IpeoOpa3oBanust 3HEpruu B
TermoBbIX MamuHax. Koaddumuent nonesnoro aeiicteus termmoBoil Mammuel. Lukn Kapao u
ero Ko HUIMEHT MOJIE3HOTO NEHCTBUSA. DKOJIOTUUECKUE MPOOIEMBI TETNIOIHEPTETUKH.

TexHuueckue ycTpoicTBa M IPAKTHYECKOE IPUMEHEHME: JABUIaTelb BHYTPEHHETO
CropaHusi, OBITOBOM XOJOIMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH SHEpruu Tejia MIpU COBEPLIEHUU pabOThl: BBLIET NMPOOKU U3
OYyTBUIKM TIOJl JEHCTBHEM C)KaTOro BO3JyXa, HarpeBanue >upa B JaTyHHOU TpyOKe MyTEM
TpeHus (BUICOJEMOHCTPALINS).

N3menenne BHyTpeHHEH sHepruu (TeMrepaTtypsl) Tella Ipy Teronepeaaye.

OmnbIT 10 aMadaTHOMY PAaCIIUPEHUIO BO3yXa (OMBIT C BO3YIITHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTelsl BHYTPEHHETO CTOPaHUsl, PEAaKTUBHOTO JABUTaTEIS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue yaenbHoM TeII0OEMKOCTH.

Tema 3. Azpecammuvie cocmosanusn eewjecmea. Pazosvie nepexoonvt

[TapooOpazoBanne u KoHAeHcamus. McmapeHume u  kumeHwe. AOCOTIOTHAS |
OTHOCHTEJIbHAS BIIAXKHOCTh BO3ayxa. HacwlmeHHbIN Tap. YaenpHas TEroTa mapooopa3oBaHus.
3aBUCUMOCTb TEMIEPATYPhl KUIIEHUS OT JIaBJICHUSI.

Teépnoe Teno. Kpucrammuyeckue u amopdHbIe Tena. AHU30TPOTIUS CBOMCTB KPHUCTAJIJIOB.

Kunkue kpucramisl. CoBpeMeHHble MaTepuasbl. [lmaBneHume M kpuctaumszauus. Y aenbHas
TeruioTa miasneHus. CyonuManus.

YpaBHEHHE TEIUIOBOTO OaslaHca.

TexHnueckre yCTpOHCTBA M NPAKTUYECKOE NPUMEHEHHE: TUIPOMETP U ICUXPOMETP,
KAJIOPUMETP, TEXHOJOTMHM IIOJIYYEHHMsS] COBPEMEHHBIX MAaTepUaioB, B TOM  YHCIIE
HaHOMAaTepHUaloB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBILLIEHHBIX [1APOB.

Kunenue npu NOHWKEHHOM JaBJICHUU.

CriocoObl U3MepeHus BIKHOCTH.

Habnonenue HarpeBaHus U MIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMoHCTpays KpucTauioB.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepeHne 0OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.

Pa3znea 4. DuekTpoanHaMuKa

Tema 1. dnekmpocmamuka

OnexTpu3anus Tel. OJNEKTpUYECKUH 3apal. JlBa BHMIA DJJIEKTPUYECKHX 3apsfoB.
IIpoBOJHUKH, TUANEKTPUKH U MOJYIIPOBOJIHUKN. 3aKOH COXPAHEHUS MIEKTPUYECKOTO 3aps/a.

B3aumopneiicteue 3apsinoB.  3akoH  Kynona. TodeuHblid  2MEKTpUYECKH  3apsii.
Onexrpuueckoe mnoJsie. HanpsokéHHocTe anekTpuyeckoro mnods. IlpuHnun cynepnosunuun
JJIEKTPUYECKUX MOJIeH. JINHUY HaNPssKEHHOCTU JIEKTPUYECKOTO TOJIA.

PaGora cun oanektpoctatmueckoro mois. Ilorenmman. Pa3HOCTh  NOTEHLMANOB.
[IpoBOAHUKY U AUDIIEKTPUKU B NIEKTPOCTATUYECKOM IT0JIE. JIUDIIEKTpUUYECKast IPOHULIAEMOCTb.



OnexktpoéMkoctb. KonpeHncarop. DneKTpoEMKOCTh IUIOCKOTO KOHAEHcCATopa. DHEprus
3apsKEHHOTO KOHJEHCATOPA.

TexHuueckre YCTpPOMCTBA M MPAKTHUECKOE IMPUMEHEHHUE: 3JIEKTPOCKOIM, 3IIEKTPOMETP,
ANIEKTPOCTATUYECKAS 3aIlUTa, 3a3eMJICHUE 3JIEKTPONPHOOPOB, KOHACHCATOP, KOMUPOBATHHBIN
anmapar, CTpyWHBINA IIPUHTED.

Jlemoncmpayuu

YCeTpOoUCTBO M IPUHLUII JEHCTBUS dJIEKTPOMETPA.

B3anmopeiicTBie Ha’EKTPU30BAHHBIX TEI.

DIEKTPUUYECKOE T0JI€ 3aPSHKCHHBIX TEI.

[TpoBOAHMKHN B AIEKTPOCTATHUECKOM TOJIE.

DNeKTpocTaTUYEeCKas 3aluTa.

JIUDIIeKTPUKH B 2JIEKTPOCTATHYECKOM IIOJIE.

3aBUCUMOCTD  IJEKTPOEMKOCTH IUIOCKOTO KOHJIEHCAaTopa OT IUIOMAAM TUIACTHH,
PACCTOSTHUSA MEXKTy HUMH U TUAJICKTPUIECKON TTPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3mepenue 351eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwiii anekmpuueckuii mok. Toku ¢ paznuunsix cpeoax

DNEeKTPUYECKUM TOK. Y CJIOBUS CYIIECTBOBAHUS JJIEKTPUUECKOTO ToKa. MICTOUHWKM TOKa.
Cuina toxka. [TocTosSIHHBIN TOK.

Hanpsioxenue. 3akon OMa [ij1s1 ydacTka LEnH.

DneKkTpuyeckoe CONPOTUBJICHUE. VY nenbHOE CONPOTHUBJICHUE BEILIECTBA.
[TocnenoBarenbHOE, NapAIIIEIBHOE, CMEMIAHHOE COEUHEHNE TPOBOTHUKOB.

PaboTa anekTpuueckoro Toka. 3akoH Jlkoyns—JIeHia. MOIHOCTB IEKTPHUYECKOTO TOKA.

DNEKTPOABMKYILAs CHJIA U BHYTPEHHEE CONIPOTHUBIIEHUE MCTOYHHMKA TOKA. 3akoH OMa st
MOJTHOM (3aMKHYTOM) 3JIeKTprIecKoi nenu. KopoTkoe 3amMpIkaHHeE.

DNEeKTpOHHAs TPOBOJUMOCTb TBEPBIX METAUIOB. 3aBUCUMOCTh COIIPOTUBIICHUS METAJIJIOB
oT Temneparypbl. CBepXIpOBOIUMOCTb.

DIJIEKTPUYECKHUI TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITy4KOB.

[HonynpoBoanuku. CoOcTBeHHass W MpPHUMECHas IPOBOJUMOCTb IOJYIIPOBOIHHUKOB.
CaoiicTBa p—n-niepexona. [TomynpoBoHUKOBBIE PHUOOPHI.

DNEeKTpUYECKU TOK B PAcTBOPAX M paciulaBax 3JICKTPOJUTOB. DJIEKTPOJIUTUYECKAS
JUCCOIanus. DIEKTPOJIN3.

DnekTpuyeckuil ToK B razax. CaMoCTOSATENbHBIN M HECAMOCTOSATENbHBIN pa3psia. MoaHusl.
[na3ma.

TexHuueckre yCTpPOMCTBA M MPAKTHYECKOE IPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTar, HCTOYHHMKH TOKa, OJEKTpOHArpeBaTelbHbIE MPUOOPHI, dIJIEKTPOOCBETHTEIHHBIC
mpuOOpPHI, TEPMOMETP COMPOTUBICHHS, BAKYyMHBIH THOJ, TEPMUCTOPHI M (POTOPE3UCTOPHI,
MOJIYIPOBOJHUKOBBIN 1IN0/, TallbBaHUKA.

Jemoncmpayuu

N3mepenue cuibl TOKa U HAPSHKEHUS.

3aBUCUMOCTh COMPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOUIAAH
MOINEPEYHOI0 CEYEHHUsl U MaTepHaa.

CMmenianHoe coeIMHEHUE MPOBOJHUKOB.



[IpsiMoe u3MepeHue 3IeKTpoABMKYILIEeH Cuiibl. KOpOTKOE 3aMblKaHHE T'aIbBAHUYECKOIO
2JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psaa 1 NpOBOAUMOCTb BO3AYXa.

OAHOCTOPOHHSIS POBOJIUMOCTD JTUOJ1A.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydeHne cMeIaHHOro CoeIMHEHUS pE3UCTOPOB.

W3mepenue  2iEeKTpOABIDKYILEH CHJIBI MCTOYHMKA TOKA M €ro  BHYTPEHHEro
CONPOTHUBIICHUSI.

HaGnronenue anexkrponusa.

MexnpeamerHble CBSI3U

N3yuenne kypca ¢usmku 6a3oBoro ypoBHS B 10 Kjacce OCyIIECTBISIETCS C Y4ETOM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnuvle nowsimusi, CBS3aHHbIE C HM3YYEHHMEM METOJIOB HAyYHOTO MO3HAHMS:
sBJIICHUWE, Hay4yHbIH (pakT, rumoresa, Qu3nyeckas BeIMYMHA, 3aKOH, Teopus, HaOIIOJCHHE,
AKCIEPUMEHT, MOJIEIUPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHWE CHCTEMBbl ypaBHEHHWH, JMHEWHass QyHKOus, mapadona,
runep6oia, ux rpaduku U cBOMCTBA, TPUTOHOMETpUYecKre QYHKIMN: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPhl M HUX IMPOEKIHMH Ha OCU
KOOPJMHAT, CJI0KEHUE BEKTOPOB.

bBuonoeus: mexanndeckoe ABWKEHHUE B JKUBOU mpupoje, muddysus, ocMoc, TemiooOMeH
KUBBIX OPraHU3MOB (BHJbI TEIUIONEpeIadyH, TEMJIOBOE PAaBHOBECHE), SJICKTPUUECKUE SBIICHUS B
YKUBOU IPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBAa TBEPABIX TeJN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKHE
CBOMCTBa METAJUIOB, JIEKTPOJIUTHYECKAS JUCCOLUAIINS, TraTbBaHUKA.

l'eoepagus: BNaXXHOCTH BO3/4yXa, BETPbI, 0apoMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKEe IBUKEHUH C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHHUS B
TE€XHHKE, TOJIIMITHUKKN, HCIIOJIb30BAHHE 3aKOHA COXpPAaHEHHUS HUMITyJIbca B TEXHHUKE (pakera,
BOJOMET U Jpyrue), JBUTATeNlb BHYTPEHHEro CropaHusi, mapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJy4€HUSI COBPEMEHHBIX MAaTepPHAlIOB, B TOM YHCIIe
HAHOMATEPUAJIIOB, W  HAHOTEXHOJOTHH,  DJEKTPOCTATHYeCKas  3alluTa,  3a3eMJICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA TNPUHTEp, JJIEKTpOHArpeBaTellbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHIL, TAIbBAHUKA.

11 KJIACC

Pasnen 4. Duekrpoamnamuka
Tema 3. Maznummnoe none. IneKmpomacHUmMHAA UHOYKUUA
IlocTossHHBIE MarHuThl. B3anmoneiicTBHE NOCTOSHHBIX MarHUTOB. MarHuTHoe moJe€.
Bexrop marauTHOM MHAYKUMHK. [IpyHIMI Cynepno3uuyuy MarHUTHBIX 1oJed. JIMHMY MarHUTHOU
nHAyKuuy. KapTiuHa TMHUI MarHUTHOW MHAYKLUY OJI IOCTOSIHHBIX MarHUTOB.



MaruuTHO€E MOJ€ MPOBOJHHUKA C TOKOM. KapThHa JNWMHHMA MHIYKUIMM MarHUTHOTO MOJIS
JUIMHHOTO NPSIMOIO IMPOBOJHMKA U 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHHKA, KATYIIKH C TOKOM.
OmneiT Opcrena. B3aumoeiicTBie NpoBOJHUKOB C TOKOM.

Cuna Amriepa, e€ MOyJIb U HaNpaBJICHUE.

Cuna Jlopenna, e€ Momynb W HampapieHue. JIBWKeHUE 3apsHKEHHOM 4YacTUIBI B
OJIHOPOJHOM MarHuTHoM mnosie. Pabota cuiiel Jlopenua.

SIBneHue DIIEKTPOMArHUTHOM WHAYKIMHM. [IOTOK BEKTOpa MarHUTHOM HWHAYKIHH.
DNEeKTpOABMKYIIAs CUJIa UHAYKIUHU. 3aKOH 3JIEKTpOMarHUTHON uHaykuu dapanes.

BuxpeBoe anekrpuueckoe Imose. DJIEKTPOABMKYILAS CHja HHAYKLIUU B IPOBOJHHUKE,
JBUKYIIEMCS IOCTYNATENIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHaykTUBHOCTD. SIBIEHNE CAMOMHAYKLINU. DIEKTPOABIKYILAs CHUIa CAMOMHIYKIUH.

DHeprusi MarHUTHOTO TOJISl KaTYLIKH C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

Texnuueckue ycTpoilcTBa W MPaKTUYECKOE TPUMEHEHHUE: IOCTOSHHBbIE MAarHuThl,
AIIEKTPOMArHUTBI, AIEKTPOABUTaTENb, YCKOPUTEIU 3JIEMEHTAPHBIX YaCTUL, HHIYKIIMOHHAS TeYb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE AIIEKTPOHHOTO My4Ka MAarHUTHBIM TIOJIEM.

JIuHWY WHIYKITUA MarHUTHOTO TIOJIS.

B3anmopeiicTBre AByX MPOBOJIHUKOB C TOKOM.

Cuna Amrepa.

HevictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SIBrieHME ANEKTPOMArHUTHOW UHAYKIIUH.

[IpaBuio Jlenna.

3aBUCHUMOCTD 3JIEKTPOABUKYLIEH CHIIBI MHAYKLIHH OT CKOPOCTH HW3MEHEHUs MarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne MarHuTHOTO MOJIA KaTYIIKHA C TOKOM.

HccnenoBanue AeicTBUSA MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBIEHUS 31€KTPOMArHUTHOM MHIYKIIMH.

Pazpea 5. KoJjieoanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHbsle KoJj1eOanus

KonebatenpHas cucrema. CBOOOIHBIE MeEXaHHMYECKHE KoJyieOaHUs. [ apMOHHMYECKHE
konebanus. Ilepuon, dwacrora, ammautyga U (asa koneOanuil. [IpyXKMHHBII MasATHUK.
Matematuueckuii MasTHHK. YpaBHEHHE TapMOHUYECKUX KosieOanuil. [IpeBpaiieHue sHepruu
MIPU TapPMOHUYECKUX KOJIEOaHUSX.

Konebarenbublit koHTYp. CBOOOIHBIE DIEKTPOMAarHUTHBIE KOJE€OaHUS B HACATHHOM
KoJebaTenbHOM KOHType. AHAJOTUS MEXIy MEXaHWYeCKUMU U  DIIEKTPOMATrHUTHBIMU
konebanusmu. @opmyna ToMcoHa. 3aKOH COXpaHEHHS SHEPTUU B UACATHHOM KOJIeOaTeIbHOM
KOHTYpE.



[IpencraBnenue o 3aryxarImux KojeOaHUsX. BoIHYXK/IeHHBIE MEXaHUYECKUE KOJIeOaHMUs.
Pe3onanc. Beinyx1eHHBIE JIEKTPOMAarHUTHBIE KOJIEOaHNUS.

Ilepemennbiii Tok. CuHYCOMAAIbHBIM NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIUIMTY/IHOE U IEHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HAIIPSHKEHHUS.

Tpancdopmarop. IlpousBoactBo, mepenada W NOTPEeOICHUE SICKTPUYECKON HSHEPIHH.
DKOJIOTUYECKHE PUCKH MpU MPOU3BOJACTBE AJeKTpod3Hepruu. KynbTypa wHcnoiab3oBaHUsS
AJIEKTPOIHEPIHH B MOBCEAHEBHOMN KU3HU.

TexHuueckre yCTPOMCTBA M INPAKTUYECKOE IPUMEHEHME: DICKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeIbHON CUCTEMBI (ITPYKUHHBINA WM MaTeMaTHYeCKUn
MasITHUK).

HaGnronenue 3aryxarommx KojeoaHui.

HccnenoBanue cBOMCTB BBIHYX/IEHHBIX KOJI€OaHUH.

HaGnronenue pesonanca.

CBOOOTHBIE EKTPOMArHUTHBIE KOJIEOAHMUS.

OcmwnorpaMmsl — (3aBUCMMOCTH  CHJIBI TOKa W HampsOKEHUS OT BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mpu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOpa, KATYIIKH HWHIYKTUBHOCTU U
KOHJICHCATOpA.

Monens JINHAY 3IIEKTPONIEpeIadH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBUCUMOCTH IIepUOJia MajblX KOJIeOaHUi Ipy3a Ha HUTH OT JUIMHBI HUTU U
Maccsl rpysa.

HccnenoBanue NEpeMEHHOrO0 TOKAa B LENM W3 MOCIECIOBATEIIBHO  COEOUHEHHBIX
KOHJICHCATOPa, KaTylIKN U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNHbLE 80TIHbL

MexaHnyeckue BOJIHBI, YCI0BHs pacnpocrpanenus. llepuon. CkopocTs pacipocTpaHeHus
u januHa BoJsHbl. [lomepeuHble W IpoaosbHblE BOJIHBL. MHTepdepeHuus u  audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBI. Y CJIOBMS M3JIy4EHMS JJIEKTPOMAarHUTHBIX BOJIH. B3ammHas
opueHranus BektopoB E, B, V B anekrpomaruutHoi BoiHe. CBOMCTBa 3JI€KTPOMAarHUTHBIX
BOJIH: OTpaXXeHHE, MpelloMIeHue, nossgpu3anus, audpakuus, uHteppepeHuus. CKoOpocTh
JIEKTPOMArHUTHBIX BOJIH.

[Ilkana 3€KTPOMAarHUTHBIX BOJIH. [IpMMeHEHHE 2JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIMIBI paguocBs3n U TeneBuaeHUs. Paguonokanms.

DNEKTPOMAarHUTHOE 3arpsI3HEHNUE OKPYKAIOLEH CPE/IbI.

TexHudeckne ycTpocTBa M NPAKTUYECKOE NMPUMEHEHHUE: MY3bIKAJIbHBIE MHCTPYMEHTHI,
yIABTPAa3BYKOBasi AMATHOCTHKA B TEXHUKE W MEIWLMHE, pajap, PaguoONpUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue 1 paclpoCTpaHEHHE NOMEPEYHBIX U MPOIOTIBHBIX BOJIH.



Kone6umomieecs: Teno Kak HCTOYHHK 3BYKA.

Habnronenue oTpaxeHus U MPEIOMIICHUS MEXaHHUECKUX BOJIH.

Habmonenue naTepdepeHnnn U Jupakinn MEXaHHIECKUX BOJIH.

3BYKOBOW PE30HAHC.

Habmtonenue cBsI3M I'POMKOCTH 3ByKa M BBICOTBI TOHAa C aMIUIMTYJOW M YacTOTOU
KOJICOaHHH.

WccnenoBanue  CBOMCTB — BJIEKTPOMAarHUTHBIX — BOJIH:  OTPaXKEHHUE, IPEJIOMIICHHE,
noJisipu3anus, Tupakuus, nHTepdepeHus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmomnHeiiHoe paclipocTpaHeHNEe CBETa B OJHOPOIHON cpejie.
JIyud cBeta. ToueyHBII ICTOYHUK CBETA.

OtpaxxeHue cBeTa. 3akOHBI OTpaxeHHs cBeTa. [locTpoeHune HM300pa)k€HUIl B IUIOCKOM
3epKaje.

[Ipenomiienne cBeta. 3akOHBI TMpEJIOMIICHHS CBeTa. AOCOJIOTHBIM  TOKa3aTelb
npenomwsienus. llonHoe BHyTpeHHee oTpakeHue. IIpenenbHbI Yroja MHOJHOrO BHYTPEHHETO
OTpaXKEHHUS.

Hucnepcus ceeta. CroxxHblil cocTaB Oesoro ceera. Ler.

Cobuparonue u paccewBaroiive JHH3bL. ToHkas JnuH3a. DOKYyCHOE paccTOsHUE U
ONTHYECKasi cuiia TOHKOU JUH3bL. [locTpoeHne n3o0paxeHuii B COOMPAIOIINX U PACCENBAIOIINX
nuH3ax. PopMyna TOHKOW JUH3BL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BomnoBas omntuka. WHTepdepennus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0/ICHUS] MAKCUMYMOB M1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT JIBYX CHH(]A3HBIX
KOT€PEHTHBIX HCTOYHHUKOB.

HMudpakuust cBera. Judpakmumonnas pemérka. YcimoBue HAOMIOAEHUS TJIABHBIX
MaKCHUMYMOB IIpH NaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIUOHHYIO PEIIETKY.

[lonsipuzanus ceera.

Texuuueckne ycTpoWCTBa W MpPAaKTHUECKOE MPUMEHEHHE: OYKH, Jyma, (oToarmapar,
MPOEKIIMOHHBIM ammapar, MUKpPOCKOI, TEJECKOI, BOJIOKOHHAs OMNTUKA, JU(paKIHOHHAS
peléTKa, MoJsIpouI.

Jlemoncmpayuu

[IpsimonmHetHOE pacnpoCTpaHEeHUe, OTpaKeHHe M MpelomiieHue cBera. OnTuyeckue
PUOOPHI.

[TonHoe BHYTpeHHEe oTpaxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBOiCTB M300pakeHUI B JTMH3aX.

Monenu MUKpOCKOTIa, TEIEeCKOTIa.

Habnronenue natepdepeHnnu cera.

Habnronenue nudpakuuu ceera.

HaGnronenue nucnepcuu cBeta.

[TomydeHune crnekTpa ¢ HOMOILBIO IPU3MBI.

[TomydeHune criekTpa ¢ HOMOILBIO JU(PPAKITHOHHON PEHIETKH.

Habnronenue nossipu3anum cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul

W3mepeHne nokasarens NpeioMIICHUs CTEKIa.



HccnenoBanue cBOWCTB N300pakeHUH B JTMH3aX.
Habmonenue nucnepcun cBera.

Pa3nes 6. OcHOBBI clIeNMAJILHON TEOPUH OTHOCHTEJILHOCTH
['paHnuBl MPUMEHMMOCTH KJIACCHYECKOW MeXaHHMKHU. IlocTymarsl crienMalbHOW TEOpUH
OTHOCHUTEIIBHOCTH: HHBApUAHTHOCTb MOJIYJs CKOPOCTH CB€Ta B BaKyyMme, IIPUHLUII
OTHOCUTEJILHOCTH DWHIITEHHA.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMEJUIEHNE BPEMEHU U COKPAILEHUE JJTUHBL.
DHeprus U UMIYNbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ SJHEPrUEN U UMITYJICOM PENITUBUCTCKON YaCTUIbl. DHEPrus MOKOSL.

Paszpnen 7. KBanToBast pusuka

Tema 1. Dnemenmul K6AHMOGON ONMUKU

®ortonsl. ®opmyna [lnaHka cBA3M SHEPrUU (POTOHA C €r0 YACTOTOW. DHEPTUS U UMITYIIbC
¢dboToHa.

OtkpeiTne u wuccienaoBanue Goroddpdekra. Onbitet A. . CronetoBa. 3aKOHBI
dbotorddekra. YpaBuenue DitnmreitHa as hotodddexra. «Kpacnas rpanuma» horodddekra.

JlaBnieaune cBeta. OmbrTe! I1. H. JleOGenena.

XHWMHYECKOE IEHCTBUE CBETA.

Texnuyeckue ycTpoiicTBa M NIpaKTHUECKOE NpUMEHEHHe: (PoTodneMeHT, (OTOAATUHUK,
CoJIHEUHas Oatapesi, CBETOIUO.

Jlemoncmpayuu

®doTo3(PexT Ha yCTaHOBKE C IMHKOBOU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodrddexTa.

CBeTOIHOI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmnbiTel Pe3epdopra no paccesHuro o -yactuil. IlnanerapHas
mozens aroma. [loctynatel bopa. M3nyuenue u norsomienre GOTOHOB MpU MEPEXoje aroma ¢
OJIHOTO YypPOBHs HHEpruM Ha Jnpyroil. Bumpl cnektpoB. CHekTp ypOBHEH 3SHEpruu aroma
BOJIOpOJA.

BosHoBeIe cBoiicTBa yactull. Bosnel ne bpoiinsa. KoprnyckynsipHO-BOJIHOBOM Ayanu3M.

CHOHTaHHOE U BBIHYXJCHHOE U3TyYEHUE.

TexHuueckre yCTpOICTBA W NPAKTUYECKOE MPUMEHEHUE: CHEKTpPaJIbHBbIM aHaIW3
(ciekTpocKkoM), Ja3ep, KBAHTOBBIA KOMITBIOTE.

Jlemoncmpayuu

Mopens onbita Pezepdopna.

Onpenenenre JUIMHBI BOJHBI Jla3epa.

Habmtonenue nuHeHYaThIX CIEKTPOB H3IyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Habnronenue nuHeiuaToro crnekrpa.

Tema 3. Amomnoe aopo



OKCIIEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXKHOCTh  CTPOEHUS  sjpa. OTtkpbiTHE
panuoaxktuBHOCTH. OnbITHL Pe3epdopaa mo onpenesieHuio coctaBa paldoakTUBHOTO M3TydeHUs.
CoiictBa anb(da-, 6eta-, raMmma-u3aydeHus. BiusHue painoakTUBHOCTH HA KHUBBIE OPraHU3MBI.

OTtkpeiTHEe TpoTOHa M HeWTpoHa. Hykmonnas mogmens siapa [eiizenOepra—lBaneHko.
3apsin sanpa. MaccoBoe uucio sjapa. M3oTormnsl.

Anbda-pacniag. DIEKTPOHHBIA W MO3UTPOHHBIA Oera-pacman. ['amma-m3inydeHue. 3akoH
PaZvoaKTUBHOTO pacmaja.

DHeprus cBS3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JleekT Maccsl sapa.

SnepHble peakuuu. Jlenenve U CUHTE3 SeEp.

Anepusiii  peaktop. TepmosinepHblii cuHTe3. IIpoGieMbl M NEpCHEKTUBBI  SACPHOU
SHEPreTUKU. JKOJIOTHYECKUE aCIIEKTHI SIEPHON IHEPTETUKH.

OnemeHTapHble yacTUllbl. OTKpPBITHE O3UTPOHA.

MerTo1b1 HAONIOAEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHUL.

®yHaMeHTaIbHble B3auMoieiicTBus. EqMHCTBO (pu3nueckoi KapTUHBI MHpa.

TexHuueckue ycTpoHCTBa M MPaKTUYECKOE NMPUMEHEHHE: J03UMETp, Kamepa Buibcona,
SIEPHBIN PeaKkTop, aToMHast OomoOa.

Jlemoncmpayuu

Cy€TunK HOHU3UPYIOUIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB 4acTull (1o TOTOBBIM GoTorpadpusim).

Pa3znen 8. JiieMeHTBI ACTPOHOMHUM U aCTPOPUZUKHU

OTtanbel  pa3BUTUA acTpoHoOMuHU. [IpukinagHoe ©  MHUPOBO33PEHUYECKOE 3HAUYCHHUE
ACTPOHOMMUHU.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, IpKue 3BE3IbI, TUIAHETHI, KX BUIUMOE JBHUKEHUE.

ConHevyHas cucTema.

Counnne. ConneuHass akTUBHOCTh. Mcrounuk sHeprum CosiHIa M 3BE3A. 3BE3BI, MX
OCHOBHBIC XapaKTePUCTHKU. JlHMarpamMma «CHEKTpPaJbHBIM KJIacCC — CBETUMOCTBY». 3BE3[IbI
IJaBHOM MOCIEAOBATEILHOCTH. 3aBHUCHMOCTh «Macca — CBETUMOCTHY [IJisd 3BE3J TIJIaBHOM
MOCJIeI0BaTeIbHOCTH. BHyTpeHHee crpoeHue 3BE31. CoBpeMEHHBIE NPEACTaBICHHUS O
MPOUCXO0XKACHUU 1 BOJIIOIMU COJIHIIA U 3BE3]T. DTaIbl )KU3HU 3BE3].

Muneunsiii [1yTe — Hamia I'anaktuka. [lonoxxenne u neuxxkenne CosiHua B I'anaktuke. Turbl
rajakTuk. PaguoranakTuku 1 kBazapbl. YEpHbIE BIPHI B sIAPAX TaTaKTHK.

Bcenennas. Pacmupenune Bceenennoil. 3akon Xa0O6na. Pa36eranue ramaktuk. Teopus
Bosbmoro B3peiBa. PennkroBoe uzinyyeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepeménnsie npoOieMbl acCTPOHOMUH.

Yuenuueckue nabnroodenus

Habmtonenust HeBOOPYKEHHBIM TJ1a30M C UCHOJIB30BAHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUIs OTIpeJeNIeHUs TIOJI0KEHUSI HeOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3AUS
CeBepHOro nojymapus u sipKue 3BE3/IbI.

Ha6monenus B Teneckon JIynsl, mianer, Mneunoro Ilytu.

O0o0maroniee NnoBTOPEeHUE



Ponp ¢Qu3uku w acTpoHOMHHM B 3KOHOMHUYECKOW, TEXHOJOTMYECKOW, COIMAIBHON U
THYECKOU cdepax [esATETbHOCTH 4YelOBeKa, pPOJIb M MECTO (PU3MKM U acTpOHOMHHU B
COBPEMEHHOW HAay4yHOW KapTHHE MHUpPA, pOJIb (PU3HUECKOW TeopuH B (OPMHPOBAHUHU
MPEJCTAaBICHUN O (PU3MUECKON KapTUHE MUPA, MECTO (PU3NIECKOIN KapTHHBI MUpa B O0IIEM sy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEJACTABICHUN O IIPUPOJE.

MexnpeameTrHble CBSI3U

N3ydyenne xypca ¢usmku 6a3oBoro ypoBHsS B 11 Kiacce OCYIIECTBISETCS € y4ETOM
COJIEp/KaTEeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MAaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nouwsimusi, CBS3aHHbIE C W3YYEHHMEM METOJIOB HAyYHOTO MO3HAHMS:
SBJICHWE, Hay4yHbId (pakT, rumoTe3a, ¢u3nyeckas BeJIMYMHA, 3aKOH, TEOpus, HaOIOIeHHE,
JKCIIEPUMEHT, MOJIEIIMPOBAHNE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIMU: CHHYC,
KOCHUHYC, TaHTE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO, BEKTOPHl U HUX
MPOEKIIMM Ha OCH KOOpJMHAT, CJIO)KEHHUE BEKTOPOB, IMPOM3BOJHBIE DJIEMEHTAPHBIX (DYHKIUH,
MIPU3HAKU NI0J1I00USI TPEYTOJIbHUKOB, OMIPEIeIeHNE TUIOIIA iU TUIOCKUX QUryp 1 00bEMa Ted.

buonocus: snekrpuyeckue sBIEHUS B KUBOM mpupoje, KojeOaTelbHbIE JBUKEHUS B
KUBOHM MpUpOJie, ONTUYECKUE SIBIIEHUS B JKUBOM NpHpoJe, NeHCTBHE paauali Ha >KHUBbIE
OpraHU3MBlI.

Xumus: CTPOGHHE aTOMOB W MOJIEKYJ, KPHUCTAJUIMYECKass CTPYKTypa TBEPIBIX Tel,
MEXaHHU3MBbl 00pa30BaHUs KPUCTAJUIMUECKOHN PElIETKH, CIIEKTPAIbHBIN aHau3.

l'eocpagpus: MarHUTHBIE TOJIOCA 3€MJTH, 3aJIe)KH MarHUTHBIX Py, (OTOChEMKA 3eMHOM
IMOBEPXHOCTH, MPEACKA3AHNE 3EMIICTPSICEHUM.

Texnonozus: TUHUW 3IEKTPOIEPENay, FEHEPATOP NEPEMEHHOTO TOKA, 3JIEKTPOIBUTATEINb,
WHIYKIIMOHHAs TIeYb, pajap, pPaauoNpUEMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBY-meus,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONITHKA, COJTHEYHas 6aTapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenune yueOHOrOo mpenMera «®Dusmka» Ha ypoBHE cpemHero oOmiero oOpa3oBaHUS
(6a30BBIli  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTFDKCHHE  CIEAYIONIUX  JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YJIBTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

JIM9HOCTHBIE PE3YNBTaThl OCBOCHHS ydeOHOTO mpenmera «Du3uKa» TOKHBI OTPaXKaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYaIOMIMXCSI PYKOBOJICTBOBATHCS COPMHPOBAHHOW BHYTpPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHEHTAIMid, TIMO3UTHBHBIX BHYTPEHHHX
yOeXKIEeHU, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHIMCKOTO  OOIIECTBa,
pacimpeHue KU3HEHHOTO OIbITa M OTBITa JIEATETHFHOCTH B INPOLECCE peau3allid OCHOBHBIX
HaTpPaBJICHUN BOCITUTATEIBHOM ESTETHHOCTH, B TOM YHCIIE B YaCTH:

1) rpaIaHCcKOro BOCIIMTAHUSA:

COPMHUPOBAHHOCTh  TPAXKMTAHCKOW TO3MIMU  OOyJarolmerocss Kak aKTUBHOTO W
OTBETCTBEHHOTO YJIEHA POCCHUICKOTO O0IIEeCTBA;

MPUHATHE TPAIUIMOHHBIX OOIIEYETOBEYECKAX TYMAHUCTHUECKHUX H JIEMOKPATHYECKUX
IIEHHOCTEMH;

TOTOBHOCTh BECTH COBMECTHYIO NESTEIFHOCTh B WHTEpPECaX TPaXKTAHCKOTO OOIIECTBA,
Y4acCTBOBATh B CAMOYIPABJICHUU B 00pa30BaTEeIbHON OpraHU3aIliu;

YMEHHUE B3aWMOJICHCTBOBATh C CONHAIBHBIMH HHCTUTYTAMH B COOTBETCTBHH C HX
GYHKIUSMU ¥ Ha3HAYCHUEM,

TOTOBHOCTh K TYMaHUTapHOH U BOJIOHTEPCKOH e TEITLHOCTH;

2) NaTPHOTHYECKOr0 BOCTIUTAHMS:

C(OPMHUPOBAHHOCTh POCCHHUCKOM IPpaKTaHCKOW UICHTHYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHWE K TOCYJapCTBCHHBIM CHMBOJIAM, IOCTHDKCHHSM POCCHHCKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

C(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEICHUS;

CIOCOOHOCTh OIICHUBATh CHTYallUI0 U MPHHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M LIECHHOCTH, B TOM YHCJIC B JACATEIBHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIIUTAHHMS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIFOYAs ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢u3nyeckoit Hayke;

5) Tpya0BOro BOCIIMTAHHUSI:

UHTEpEC K pa3In4HbIM chepaM NpoPecCHOHANBHON JeATeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3UKOW U TEXHMKOW, YMEHHE COBepIlaTh OCO3HAHHBIA BbIOOp Oynymiei
npoeccuy 1 peain30BbIBATh COOCTBEHHBIE )KU3HEHHbIE IIJIaHBbI;

TOTOBHOCTb M CIIOCOOHOCTh K 0Opa30BaHHIO M CaMOOOpa30BaHHIO B 001acTH (U3MKU Ha
MPOTSHKEHUU BCEH )KU3HU;

6) PIKOJIOrHYecKOro BOCIIMTAHMA:



C(OPMHUPOBAHHOCTh AKOJOTHYECKOW KYIBTYpHl, OCO3HaHHE TJOOAJBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIEM;

IUIAHUPOBAHUE U OCYIIECTBIICHUE JIEWCTBUM B OKPYXKAIOIIEH Cpele HAa OCHOBE 3HAHMUS
LeJIed yCTOMYUBOIO Pa3BUTHS YEJIOBEYECTBA;

paciiMpeHHe OIbITa JAEATEIbHOCTH OSKOJIOIMYECKOM HAIpaBJIIEHHOCTHM Ha OCHOBE
UMEIOIINXCS 3HAHUH 10 (PH3HKE;

7) HEeHHOCTH HAYYHOI 0 MO3HAHUS:

C(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3HMUECKON HAYKH;

0CO3HAHME IIEHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTh B MPOIECcCe M3YyYCHUsST (PU3UKU
OCYIIECTBIISITh MPOCKTHYIO U UCCIIENOBATEIBCKYIO ACATEIbHOCTh WHANBHIYAILHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHbBIE YUeOHbIE el CTBUS
ba3oBble Joruuyeckue aAecTBHUA:

CaMOCTOSITEIIBHO (DOPMYJIMpOBaTh W aKTyaIM3WpOBaTh MPOOJIIEMy, paccMaTpwBaTh €&
BCECTOPOHHE;

OTIPEJICIIATH TSN JeATSIILHOCTH, 33]1aBaTh MapaMeTPhl M KPUTEPHH UX JTOCTIIKEHUS;

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPUBACMBIX (PM3NICCKUX SBICHUSIX;

pa3pabaThIBaTh IUIaH PEIICHUS MPOOIEMBbI C YUETOM aHAIHM3a UMEIOIIUXCS MaTepUATTbHBIX
1 HeMaTepHaJbHBIX PECYPCOB;

BHOCHUTHh KOPPEKTHBBI B JCSITCIBHOCTb, OIICHWBATh COOTBETCTBHE PE3YJIbTATOB IIEJSIM,
OIICHUBATh PUCKHU IMOCIICACTBUI NCATEIHHOCTH;

KOOPAMHUPOBATh M BBINOJHATH PAb0OTy B YCIOBUSX pPEAIbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICUCTBUS;

Pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPY PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble ucciienoBarebcKHe N1eliCTBUA

BJIQJIETh HAYYHOH TEPMHHOJIOTHEH, KIIIOUEBBIMH IMOHATHSIMH M METOJIaMU (DU3HYECKOI
HayKH;

BIIQJIETh HaBBIKAMU y4eOHO-UCCIIEIOBATENLCKON M MPOEKTHOW JEeSTENbHOCTH B OOJIACTH
(bU3HMKHN, CHOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOMCKY METOJIOB PELICHUS 3a/1a4
(DMBUYECKOTO COCpKAHUS, TPUMEHEHHUIO Pa3IMYHBIX METO0B ITO3HAHMS;

BIIAJIETh BUAAMU JIEATEIBHOCTH MO TMOJYYCHHIO HOBOTO 3HAHUS, €ro HMHTEPIpETAIHH,
MpeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3jIMYHBIX YUEOHBIX CHUTYyallUsX, B TOM 4YHUCIE MPHU
CO3JaHUU Y4EOHBIX TPOEKTOB B 00JIACTH (PU3UKH;

BBISIBIISITh TPUYHUHHO-CJIE/ICTBEHHBIC CBS3M M aKTyaJIM3HpPOBaTh 3ajady, BBIIBUTAThH
rUnoTe’y e€ pelieHus, HaXOAUTh AapryMEHThl JUIs J0Ka3aTelbCTBA CBOMX YTBEPIKJICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS,

aHAIM3UPOBATh TOJYYCHHbIE B XOJE peIIeHUs 3aJaydl pPe3ylbTaThl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBHUSIX;

CTaBUTh U (popMyIHUpoBaTh COOCTBEHHBIC 3aJaud B 00pa30BaTEIbHON NEATEIHHOCTH, B
TOM YHUCIIE TIPH U3YICHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIIUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;



YMETh MIEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUYECKYIO 001aCTh )KU3HECATEIBHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, IIPEyIaraTb OPUTHHAIbHBIE IOAXO0/IbI U PELICHNUS;

CTaBHUTH MPOOIEMBI U 33]]a4H, JOMYCKAIOLINE aJIbTePHATUBHBIC PEIICHUS.

Pa6ora ¢ undopmanmueii:

BJIAJIETh HABBIKAMH IOJTydeHUs HH(POpPMALUK (HU3NIECKOTO COJACP)KAHHS U3 MCTOYHHKOB
pa3HbIX THIIOB, CAMOCTOSTEIBHO OCYLIECTBJISATh IOUCK, aHalIM3, CUCTEMAaTU3alUI0 U
MHTEPIpPETANIO HHPOPMALIUN PA3THYHBIX BUJOB U ()OPM MPEICTABICHHUS,

OILICHUBATh JJOCTOBEPHOCTbh UH(POpPMALINH;

HCIIOJIb30BaTh CpeAcTBa HH(GOPMAIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTHMH B
pElIeHNH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3allMOHHBIX 3a/1ad C COONIO/IEHuEM
TpeOOBaHUN SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PECYpCcOCOEepeKeHUs, TPaBOBbIX U
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHOW OE€301aCHOCTH;

co3ZaBaTb TEKCThl (DU3UYECKOTO COJEp’KaHUS B pa3IMyHbIX (opmaTax c y4éToM
Ha3HayeHus: WHQopManMM ¥ 1LENEeBOW ayAUTOPUM, BBIOMpas ONTUMAIbHYIO (QOopMy
MIPE/ICTaBICHUS U BU3YyaIU3alliH.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIEC Y4eOHbIE 1eCTBHUS:

OCYILIECTBIATH OOLIEHHE Ha YpOoKaX (PM3UKH U BO BHEYPOUHOIl 1€ TEIBHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOH(MIMKTHBIX CUTYallMi U cMSATYaTh KOHQIUKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraThb CBOK TOYKY 3PEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

MIOHMMAaTh U UCIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW U MHUBHUYaIbHOMN paboThI;

BBIOMPATh TEMATUKy M METOJbl COBMECTHBIX JEHCTBHH ¢ y4yéTOM OOIIMX MHTEPECOB U
BO3MOYHOCTEHN KaXJI0TO 4eHa KOJUIEKTHBA;

[IPUHUMATh LEJIM COBMECTHOW JCSATEIBHOCTH, OPraHM30BBIBATH M KOOPAWHUPOBATH
JNEUCTBUS MO €€ IOCTMXKEHMIO: COCTaBIATH IIIAaH ACUCTBHM, PacHpeleiTbh pOJIM C Y4ETOM
MHEHHMH y4aCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLICHUBATh Ka4eCTBO CBOEr0 BKJIAJA U Ka)KJOI'0 YYaCTHHUKA KOMaHJbI B OOIIUI pe3ysnbTaT
10 pa3padOTaHHBIM KPUTEPUSIM;

IpeniaraTb HOBBIE IIPOEKTHI, OLCHMBATh UACH C INO3MLUU HOBU3HBI, OPUIMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPAaTETMYECKOE IIOBEIEHUE B PA3IMUYHBIX CHTYyalHUsX,
IIPOSIBJISTH TBOPUECTBO U BOOOpaKeHUE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcaIbHbIEe YUeOHbIE 1eliCTBUA
Camoopranm3anus:
CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENBbHYIO JESITENbHOCTh B 00OJacTu (PU3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (OPMYITHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITEIBHO COCTABJISITh IUIAH PEIICHHUsS] PacUE€THBIX M KAYECTBEHHBIX 3aJay, IUIaH
BBITIOJTHEHUSI TPAKTUYECKOM paboThl ¢ YYETOM HMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U MPEANOYTEHNM;
JIaBaTh OLIEHKY HOBBIM CUTYalIUsIM;
pacmupsATh paMKH yueOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIH;



JienaTh OCO3HAHHBIN BBHIOOp, apryMEHTHUpPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peleHue;

OILICHUBATh MPHOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (HOPMHUPOBAHHWIO U TIPOSIBICHUIO JSPyIUIUH B obnactu  (pusmkwy,
IIOCTOSIHHO TMOBBIILIATh CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOUMOHATbHbI HHTEJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYallHsM, BHOCHUTH KOPPEKTHUBBI B JICATEILHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YIHTATOB LIETISIM;

BJIAJICTh HABBIKAMH TI03HABATEIILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBUI
Y MBICIIUTENILHBIX MTPOIECCOB, UX PE3YAbTATOB M OCHOBAHHIA;

WCTIONH30BaTh MPUEMBI pe(IIeKCHH ISl OLIEHKH CUTYAIHH, BEIOOpA BEPHOTO PELICHHUS;

YMETh OIICHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATH PEUICHUS TI0 UX CHIDKEHHIO,

MPUHUMATh MOTUBBI M aQPTYMEHTHI IPYTUX MIPH aHAIIM3E PE3YJbTaTOB JCATEIbHOCTH;

MIPUHUMATPH ce0sl, MOHUMAasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI M aQPTYMEHTHI IPYTUX MIPH aHAIIN3E PE3YJbTaTOB JCATEIbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMIMOKH.

B mporiecce nOCTIKEHUS TIMYHOCTHBIX PE3YJIbTaTOB OCBOSHHS MTPOTPAMMBI IO (PU3UKE IS
YPOBHSI CpeHero o01mero oopa3oBaHusl y 0OyYarOIIMXCS COBEPIICHCTBYETCS SMOIIMOHATBHBIN
WHTEIUICKT, TIPEATOJIaratonii ¢(hOpMUPOBAHHOCTS!

CaMOCO3HaHUSI, BKIIFOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE AMOITMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUS Pa3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM c(hephl, ObITh YBEPEHHBIM B ce0e;

caMoperyJIupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHUE, CIHOCOOHOCTh aJalTHPOBATHCS K HMOLMOHAIBHBIM
M3MEHEHUSM U IPOSBISATH THOKOCTb, ObITH OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIlMM, BKJIIOYAIOIIEH CTpEMJIEHHWE K JOCTH)KEHHMIO IEIU U YCIexy,
ONTUMU3M, UHUITUATUBHOCTh, YMEHUE JIEHCTBOBATH UCXO/IS U3 CBOUX BO3MOXHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €r0 MPHU OCYIECTBICHUH OOIIEHHUs, CIOCOOHOCTh K COYYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMANIbHBIX HAaBBIKOB, BKJIIOUYAIOLIUX CIIOCOOHOCTH BHICTPAUBATh OTHOILEHUS C APYTUMU
JOJIbMH, 3a00TUTHCS, IPOSBIIATH UHTEPEC U pa3peliath KOH(IUKTHL

MNPEIMETHBIE PE3YJIBTATHBI

K xoniy obyuenus B 10 kiiacce mpeaMeTHble pe3yabTaThl HA 0230BOM YPOBHE JIOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUAIONINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAyYHOW KapTUHBI MUPA, B PAa3BUTUHU COBPEMEHHOW TEXHUKU M TEXHOJOTHUH, B MPAKTHUECKOI
NESITEILHOCTH JIIOCH;

YUUTBHIBATh TPAHUIBl MPUMEHEHHS HW3YUYEHHBIX (PHU3UYECKHX MOJeNeil: MarepualbHas
TOYKA, MHEpLHUAbHAs CUCTeMa OTCY€Ta, abCOJIIOTHO TBEPAOE TENO, WICATbHBIN Ta3, MOAEIH
CTPOEHHMSI Ta30B, KUJIKOCTEW M TBEPIBIX TEJ, TOUEUHBIH AIIEKTPUUECKHUI 3aps] NpH peuIeHUU
buznueckux 3auay;

pacrio3HaBaTh (pu3nyeckue SBJICHUS (MPOLECCH) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAaHHUKH, MOJIEKYJISIPHO-KMHETUUECKON TEOPUHM CTPOEHHUS BELIECTBA U DJIEKTPOJMHAMHKU:



PaBHOMEPHOE M PAaBHOYCKOPEHHOE IPSIMOJIMHEWHOE MBH)KEHHE, CBOOOJHOE NaJCHUE Tell,
JBIDKEHUE 110 OKPY)KHOCTH, WHEpUUs, B3auMoAeucTBue Tei, Iuddy3us, OpoyHOBCKOE
JBMKEHUE, CTPOCHHUE XHUAKOCTeH M TBEPIBIX TeN, M3MEHEHHEe 00bEMa Ten MpH HarpeBaHUU
(oxuytaXkieHUH ), TEIJIOBOE PaBHOBECUE, MCIIAPEHHE, KOHACHCALUs, [IaBJICHUE, KpUCTAJIIIN3alus,
KUIIEHHE, BIAXKHOCTb BO3/lyXa, IOBBIIIEHUE JAaBJICHMS raza IpU €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBS3b MEXKIYy MapaMeTrpamMu COCTOSIHMSI ra3a B H30IpOLECCaX, 3JIEKTpU3alus Tell,
B3aMMOJICHCTBHE 3apsAI0B;

OTIMCBHIBATH MEXAaHMUYECKOE JBW)KCHUE, MCIOJNB3Ys (PU3MUECKHE BEIUYMHBI: KOOPIHHATA,
IyTh, MEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUJIa, UMITYJIbC Tejla, KUHETUYeCcKas
SHEeprusi, NOTEHLHUaJbHAsl PHEPrus, MexaHuueckas padoTa, MeXaHHMYecKas MOIIHOCTb; MpHU
ONMHMCAHWU MPABWIbHO TPAKTOBaTh (PU3MUECKUN CMBICH HCHOJb3YEMbIX BEJIMYMH, HUX
0003HAaYEeHMSI U €IMHUIIbI, HAXOAUTh (GOPMYJIbl, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUUUHY
C IpYrUMU BEIMYNHAMU;

ONMCHIBaTh H3YyYEHHBIE TEIJIOBbIE CBOICTBA T€l U TEIUIOBBIE SBJICHUS, HCHOJb3Ys
¢u3nueckue BEIMYMHBL: JaBJIEHHWE Ta3a, TeMIepaTypa, CpeAHssl KUHETHYecKas OSHEeprus
Xa0TUYECKOTO JIBUYKEHHS] MOJIEKYJ, CpeJHEKBaJpaTU4Hasi CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIIOThI, BHYTPEHHSSI dHEprusi, padora raza, kodG(UIKEHT MOJe3HOro AECWCTBUS TEIJIOBOIO
JIBUTATENIS; IPU ONTUCAHUH MPABUIBHO TPAKTOBATH (PU3MUECKUI CMBICI UCIIOJIb3YEMbIX BEIMYUH,
uX 0003HAUeHUS M EIUHHIIBI, HAXOJUTh (GOPMYIBI, CBS3BIBAIOIINE JAHHYIO (PHU3UYECKYIO
BEJIMYMHY C JPYTHMHU BEJTUUMHAM;

ONMCBIBATh M3YyYEHHBIE 3JEKTPUUYECKHME CBOMCTBA BEIIECTBA U JIIEKTPUUYECKHUE SIBJICHUS
(mpo1iecchl), UCTONB3YST (GU3NYECKUE BEIMYUHBL: ANEKTPUUYECKUI 3apsij, AJIEKTPUUYECKOE IOJIE,
HalpsDKEHHOCTh  MOJI, NOTEHLUMAN, PAa3HOCTh MOTEHUMAJIOB; IPU OMNHCAHWU IPaBUIBHO
TpakToBaTh (U3WYECKUII CMBICT HCHOJIb3YEMbIX BEIUYMH, UX OOO3HAUECHHUS U EIUHUIIBL;
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PM3MUYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

aHAJIM3UPOBATh (U3UYECKUE TMPOIECCHl M SIBICHUS, UCHOJB3Ys (U3NYECKHE 3aKOHBI U
MPUHIMUIIBL: 3aKOH BceMupHoro TtsroteHus, |, Il u |1l 3akonsr HproTOoHa, 3aKoH coxXxpaHeHUs
MEXaHUYECKON PHEPrUH, 3aKOH COXPAaHEHUsI UMIYJIbCa, IPUHLMUI CYNEPIIO3ULUN CUJI, IPUHLUII
PaBHOIIPaBUsI UHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KUHETUUYECKYIO TEOPUIO CTPOCHHUS
BEILIECTBA, [A30BbI€ 3aKOHBI, CBA3b CPEIHEH KHHETHMYECKOM SHEPIHMM TEIUIOBOTO JABUKEHUS
MOJIEKYJI C aOCOJIIOTHON TeMIepaTypoil, MepBbId 3aKOH TEPMOIMHAMUKH, 3aKOH COXpaHEHHS
AIIEKTPUYECKOro 3apsiaa, 3akoH KynoHa, mpu 3TOM pas3inyaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA, €ro MaTeMaTUYECKOE BhIPAKEHUE U YCIOBUSA (TPaHUIIbI, 00JIaCTH) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIEC MPUHIUIIBI ICHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3nuyath yCIOBHS MX O€30MaCHOTO MCIOIb30BAHUS B TOBCEAHEBHON KU3HU;

BBITIOJIHATh JKCIIEPUMEHTHI MO HCCIEIOBAaHUIO (PU3UYECKHX SBICHHH MU MPOLIECCOB C
UCTIOJb30BAHUEM  MpPSMBIX M KOCBEHHBIX H3MEpPEHUH, mpu 3ToM  (OpPMYJIUpOBATH
npobiemy/3agayy M TUNOTE3y Y4eOHOrO OKCIEpUMEHTa, COOMpaThb YCTAaHOBKY M3
MPEUI0KEHHOT0 000pYA0BaHUs, TPOBOIUTH ONIBIT U (POPMYIHPOBATH BBIBOJIbI;

OCYILIECTBIISATh MpPSIMBbIE W KOCBEHHBbIE M3MEpPEeHUs (U3NYECKUX BEIUYHMH, NPU ITOM
BBIOMPATh ONTHUMAJbHBIA CIIOCOO H3MEPEHHs M HCIOJb30BaTh HM3BECTHbIE METOJbl OLIEHKH
MIOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBAaTh 3aBUCHUMOCTH MEXAy (PU3MUECKUMH BEIUYMHAMH C HCIOJb30BaHUEM
OpSMBIX H3MEPEHUH, TMPH 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHpOBATh pe3yibTaThl



MOJIyYEHHOH 3aBUCHUMOCTH (PU3MUYECKMX BEIMYUH B BUAE TaOIHIl U rpadUKOB, JENaTh BHIBOJBI
10 pe3yNbTaTaM HUCCIICAOBAHUS;

coOmoarth mpaBuia O€30MACHOTO TpyJAa NpHU TMPOBEICHHHM HCCIEAOBAaHHM B paMKax
y4eOHOTO OKCHEPUMEHTa, Y4eOHO-MCCIIEAOBATEIbCKOM UM  TMPOEKTHOM AEATENBHOCTH C
WCTIOJIb30BAHNEM H3MEPHUTEIBHBIX YCTPOICTB U JTaOOPaTOPHOTO 000PYIOBAHUS;

pemaTh pacuéTHBIE 3aJa4d C SBHO 3aJaHHOM (PU3MUYECKOW MOJIENBIO, HCIIONb3YS
¢u3nvecKkre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJN3a YCIOBHS 33Ja4il BEIOUPATh (PH3HUECKYIO
MOJIeNb, BBIICNATH (DPU3MYECKHE BEIMYMHBI U (OPMYIIBI, HEOOXOIAMMBIE Ui €€ pelIeHHs,
MIPOBOJIUTH PACUETHI M OIICHUBATh PEATbHOCTH MOJyYSeHHOTO 3HaUYCHUs (PU3UMUYECKON BEINYHHBI,

pemaTh KaueCTBEHHBIC 3aJ[ayl: BBHICTPAUBATh JIOTMYECKH HEMPOTHBOPEUYHMBYIO IIETIOUKY
pacCy>KJIeHU ¢ OTIOPOM HA M3YUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SBIICHNUS,

WCTIONb30BaTh TPU pENICHHH Yy4eOHBIX 3a7ad COBpPEMEHHBbIE HH(POPMAIIOHHBIE
TEXHOJIOTUU JUIS TIOWCKA, CTPYKTYPHPOBAHHS, MHTEPIIPETAIMN W TIPEICTABICHUS YU4EeOHOU H
HAYYHO-TIONMYJISIPHOW WH(POPMALMU, TMOJYYCHHOW W3 PA3IUYHBIX HCTOYHHKOB, KPHUTHUYECKH
aHAJTM3UPOBATH MOJTyIaeMyI0 HH()OPMAITHIO;

MPHUBOANTH TIPUMEPHI BKJIA/Ida POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKd, 0OBSICHEHHUE MTPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

WCTIONb30BaTh TEOPETUYECKHWE 3HAHWA TO (HU3UKE B TOBCEAHCBHOW IKW3HH JUIS
obecrnieueHrs 0€30MacHOCTH MpHU OOpaIEeHUH ¢ TPUOOpPaMU U TEXHUYECKUMH YCTPOICTBaMHU, JUIs
COXpaHEHHS 3JI0POBbSI U COOITIOZICHUSI HOPM SKOJIOTUIECKOTO TTOBEICHUS B OKPYKAIOIIEH Cpe/e;

paboTaTh B TpyIIE C BHITOJHEHHEM PA3IUYHBIX COIMAIBHBIX POJICH, MIIAHUPOBATH PadOTy
TPYIIBL, paIlMOHAIBFHO paclpenesiiTh OOS3aHHOCTH W IUIAHUPOBATh JIESTEIBHOCTh B
HECTaHIAPTHBIX CHUTYallUsX, aJCKBAaTHO OIEHMBATH BKJAJ KaXKIOTO W3 YYaCTHUKOB TPYIIBI B
peleHe paccMaTpUBaeMOi TPOOIIEMBI.

K xoHiy oOyuenus B 11 kiacce mpeaMeTHbIC pe3yibTaThl HA 0a30BOM YPOBHE JIOJDKHBI
oTpakaTh C(OOPMUPOBAHHOCTD y O0OYUAIOIINUXCS YMCHUN:

JIEMOHCTPUPOBATh Ha TPUMEpPaxX poJib U MecTo (HU3UKU B (POPMHUPOBAHUU COBPEMEHHOMN
HAyYHOW KapTHHBI MUPA, B Pa3BUTHU COBPEMEHHON TEXHUKU M TEXHOJIOTH, B MPAKTUYCCKOH
NS TEITBHOCTH JIFOJICH, IIEJIOCTHOCTh U €IUHCTBO (PM3HUECKOM KaPTUHBI MUPA;

YYUTBIBATh TPAHHIBI TPUMEHCHUS W3YYCHHBIX (PHU3MUECKUX MOJEICH: TOYCUHBIN
ANIEKTPUYECKHIA 3apsijl, JIyd CBETa, TOYCYHBIM HWCTOYHUK CBETa, sJCpHAs MOJEIbh aTroMa,
HYKJIOHHAsI MOJIE]Ib aTOMHOTO si/Ipa MPH pelieHrH (GU3NISCKHUX 3a]1a4;

pacrio3HaBaTh (hU3MYECKHE SBJICHUS (MPOLECCH) U OOBACHATH MX HAa OCHOBE 3aKOHOB
ANIEKTPOJMHAMUKA U KBAHTOBOW (DU3HMKH: 3JICKTPUYECKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XAUMUYECKOE, MarHUTHOE JCWUCTBUS TOKA, B3aMMOJCHCTBHE MAarHUTOB, JJICKTPOMAarHUTHAas
WHAYKIWS, JEHCTBHE MAarHUTHOTO IIOJIi HAa MPOBOJHUK C TOKOM U JBWKYIIUICS 3apsil,
3JIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PacIpOCTpaHEHUE CBETA, OTpasKeHHeE,
npenomiieHue, uHTepdepeHus, audpakius W MONSIpU3ALMS CBETa, JUCIEPCUs CBETa,
doToanexrpudeckuit 3 dext (hotorddekT), cBeToOBOE AaBleHNE, BOSHUKHOBEHHE TMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAs PaIMOAKTUBHOCTH;

OINMCHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBa (IJIEKTPUUYECKUE, MArHUTHBIE, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOJUMOCTb PA3JIMYHBIX CPeNl) U 3JIEKTPOMArHUTHBIE SIBIECHHS (TIPOLIECCHI),
UCTONb3ys (U3UYECKUE BEIMYMHBI: IIEKTPUUECKUH 3apsijl, cuja TOKa, OJIIEKTPUYECKOe
HanpsDKeHHe, JEKTPUIECKOe CONPOTUBIIEHUE, PA3HOCTb MOTEHIMAJIOB, IIEKTPOABIKYIIAs CUIIa,



paboTa TOKa, MHIYKUWS MAarHUTHOTO TIOJIA, cuia Ammnepa, cuia JlopeHna, MHIyKTHUBHOCTD
KaTYILKH{, SHEPrusi 3JEKTPUUYECKOI0 W MArHUTHOTO IOJIEW, NEPUOJA M 4YacToTa KojeOaHuil B
KoJIe0aTeIbHOM KOHTYpE, 3apsii U CHJla TOKAa B MpOIecce TapMOHUYECKUX DJIEKTPOMAarHUTHBIX
Kosebanuid, (POKyCHOE paccTOSHHE M ONTHYECKas CWJa JMH3bI, MPH ONUCAHHH TMPABUILHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJB3YEMbIX BEIMYUH, WX OOO03HAUYECHUS M CIUMHHIIBL,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIONINE JAHHYIO (DU3MUYECKYIO BETMYMHY C JPYTUMH BETMYNHAMH;

ONMCHIBaTh M3yYCHHbIE KBAHTOBBIE SBJIEHMSI M IPOLIECCHI, HCHOJB3Ys (pusnueckue
BEJIMYMHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETAa, DHEPIUs U
uMIynbc (GOTOHA, TEPHOJ IMOJIypacrana, SHEPTus CBSI3M AaTOMHBIX sEp, TPU OMUCAHUHU
MPaBMWJIBHO TPAKTOBaTh (DU3MUECKUN CMBICH HCIOJIB3YEMbIX BEIMYMH, UX OOO3HAYEHUS U
€IMHHULIbI, YKa3blBaThb (POPMYJbI, CBS3bIBAIOLIME JAHHYIO (DU3MUECKYIO BEIMYMHY C JAPYrUMU
BEJIMYMHAMH, BBIUUCIISITh 3HAU€HUE (PU3NYECKON BEHUNHBI;

aHAJIM3UPOBATh (U3NYECKUE TMPOIECCHl M SIBICHUS, UCHOJb3Ys (U3NYECKHE 3aKOHBI U
OpUHOMNBL:  3akoH OwMa, 3aKoHBl MOCJEIOBATENIbHOIO M MMAPAIENbHOTO COEIMHEHUS
NPOBOJHUKOB, 3akoH JDkoyns—JIeHua, 3akoH JJIGKTPOMAarHWUTHOW  WHAYKUHMH, 3aKOH
MPSIMOJIMHENHOTO PacIpOCTPaHEHUs CBETAa, 3aKOHBI OTPAKEHMsI CBETa, 3aKOHBI MPEIOMIICHUS
cBeTa, ypaBHeHHe OWHIITeWHa Uit (GoTodpdeKrTa, 3aKOH COXpPAaHEHHsS HHEPrHH, 3aKOH
COXpAaHEHHUs HMITYJbCa, 3aKOH COXpPAHEHMs DJIEKTPUUECKOTrO 3apsia, 3aKOH COXpaHEHUs
MaccoBOr0 4YHcIia, HocTyaaTsl bopa, 3akOoH pajMOaKkTUBHOTO pacrnaja, MpH 3TOM pa3invarh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHa, €ro MaTeMaTU4YeCKOE BBIPAKEHHE W YCJIOBUS (TpaHUIIbL,
00J1aCTH) TPUMEHUMOCTH;

ONPENENATh HANPABICHWE BEKTOPA MHAYKIIMM MAarHUTHOTO IOJS IMPOBOJHHKA C TOKOM,
cunbl Amniepa u cuibl JlopeHna;

CTPOUTH M OIIUCHIBATh N300pakeHHE, CO3/1aBaEMOE INIOCKUM 3€pKaJIoM, TOHKOM JTMH301;

BBITIOJIHATh SKCIIEPUMEHTHI MO HCCIENOBAaHUIO (PU3UYECKHX SIBJICHUI M MPOLECCOB C
UCIOJIb30BAHMEM TMPAMBIX W KOCBEHHBIX HW3MEpEHUW: mpu 3IToM  (GOpMyIUpOBaTH
npoOieMy/3agayy W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY U3
MpeI0KEHHOT0 000PYAOBAHUS, TPOBOJAUTH OTIBIT U (POPMYITHPOBATH BHIBO/IBI,

OCYILIECTBIISITh MPSAMbIE U KOCBEHHBbIE H3MEPEHUs (U3UYECKUX BEIUYMH, HpPU ITOM
BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEpPEHHUS U HCIOJIb30BaTh HM3BECTHBIE METOJBI OLEHKHU
MOrPEITHOCTEN U3MEPEHU;

HCCIIEI0BATh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYMH C UCHOJIB30BaHUEM MPSIMBIX U3MEPEHUI:
IpU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3ylbTAThl MOJTYYEHHOH 3aBHCHUMOCTH
¢buznyecKkux BeNWYMH B BHUAEC TabIull W TpapuKoB, JAeiaTh BBIBOABI IO pe3yabTaTam
HCCIEA0BaHUS;

coOnroaaTh mpaBuia O€30MacHOrO TpyAa MPU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO OKCHEpUMEHTa, Y4eOHO-HCCIEOBATEIbCKOM U  TMPOEKTHOW JAEATENIBHOCTH C
UCIOJIb30BAHUEM MU3MEPUTEIBHBIX YCTPOUCTB U J1a00PaTOpPHOTO 000PYI0BAHHUS;

pemaTh pacuéTHbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCIMOJb3Ys
(dbuznueckre 3aKOHBI M MPUHIIUIBI, HA OCHOBE aHAIM3a yCIOBUS 3a/1a4l BHIOMPATh (U3NIECKYIO
MOJIeNb, BBIIENATh (DU3NYECKHE BEIMUYMHBI U (OPMYINbI, HEOOXOAUMBbIE Ul €€ pelIeHus,
MIPOBOJIUTH PACUEThl M OLIEHUBATh PEATbHOCTH MOJIyYEeHHOTO 3HauUeHUs (PU3MYECKON BEINYHHBI,

pelaTh KaueCTBEHHBIE 3aJauyd: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOUYKY
paccyXJeHUi ¢ ONOpoi Ha N3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHUE SIBJICHHUS,;



UCIONB30BaTh MPU pelIeHHH Y4eOHBIX 3a7ad COBpPEMEHHbIE HMH(OpPMAIOHHBIE
TEXHOJIOTHUM JUIsl NIOMCKA, CTPYKTYpPUPOBAHUS, MHTEPIpETAlMM U IPEJICTaBICHUs y4yeOHOW u
HAYYHO-TIONMYJISIPHOW HWH(POPMALIMKU, MOJYYEHHOW W3 PAa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHATM3UPOBATH MOJTYIaeMyI0 HH(POPMAIIUIO;

OOBSACHATH NPUHLIMIIBI IEHCTBUS MaIIUH, TPUOOPOB U TEXHUUECKUX YCTPONUCTB, pa3inyaTh
YCTIOBHSI HX 0€30M1acHOTO MCIIOJIb30BaHUS B TOBCEHEBHOM JKU3HU;

MIPUBOJIUTH HPUMEpPHI BKJIAAA POCCUNUCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKHd, B 00BSICHEHHE MPOIIECCOB OKPYKAIOLIETO MHUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHH;

HCIIOJIB30BATh TCOPCTUUCCKUC 3HAHUA II0 (I)I/I3I/IKG B HOBCC[[HGBHOﬁ KHU3HU JJIA
obecnieueHrs 0€30MacHOCTH MpHU OOpAIEHUH ¢ TPUOOPaMU U TEXHUYECKUMHU YCTPOICTBaMHU, JUIs
COXpaHEHHS 3/I0POBBS U COOIIOICHNS HOPM 3KOJIOTHUECKOTO TTOBEICHUS B OKPY KaloIIel cpene;

paboTaTh B IpyIIE C BHIITIOJHEHUEM PA3IMYHBIX COLMATIBHBIX POJIEH, IUIAHUPOBATh paboTy
rpynmsl, panyuoOHAJIbHO PpacCnpeacisaThb 00s13aHHOCTH U IUIaHUPOBATh  ACATCIIBHOCTL B
HCCTAHAJAPTHBIX CUTyalUAX, aJ€KBATHO OINCHHUMBATH BKJIAJ KaXXAOTO M3 YYACTHUKOB I'PYHIIBI B
pelIeHne paccMaTpuBaeMoil MPoOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrtpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3znen 1. ®PUBUKA U METO/JIbI HAYUYHOTI'O ITO3HAHMUSI
1.1 ®u3rKa 1 METOIbl HAYYHOT'O TIO3HAHUS 2 bubmmorexa [JOK
https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
bubnuoreka [IOK
21 Kurematitka > https://m.edsi.ru/?ﬂlbf? 2
bubnuoreka [IOK
22 Al ! httDs://m.edsE).ru/7f41bf72
bubnuoreka [JOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 https://m.edséf).ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON 9 1 bubnuoreka [IOK
TCOPHH https://m.edsoo.ru/7f41bf72
bubnnoreka [JOK
3.2 OCHOBBI TEPMOIMHAMUKHU 10 1 https:/m.e dscl)lo?’u 17541b§72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK
da30BbIE MTEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24



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

Pazpnen 4. QJIEKTPOJAUHAMUKA

bubmoreka [IOK
41 DUCKTPOCTATHKA 10 https://m.edscﬂ).ru/7f41bf72
42 [TocTosiHHBINM 2neKTpuYecKuid TOK. TOku B 12 bubnuorexa [JOK
pasIMYHbBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME



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

11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI pecypest
Paznen 1. DJIEKTPOJIUHAMUKA
11 MaruauTtHoe noje. DJIeKTpoMarHuTHast 11 1 3 bubnuorexa [JOK
WHTyKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHndecKkue 1 IeKTPOMarHuTHbBIE 9 1 bubnuoreka [IOK
KOJIeOaHMsI https://m.edsoo.ru/7f41c97c
29 MexaHW4ecKUe U JIEKTPOMArHUTHBIC 5 1 bubmuorexa [JOK
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onriica 10 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24
Paznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
31 OCHOBBI CIEMATIBHON TEOpUH 4 1 bu6mmoreka [JOK
OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHThl KBAHTOBOW ONITUKH 6 Bubmiorexa LIOK
https://m.edsoo.ru/7f41c97c
4.2 Crpoenue atoMa 4 bubmorexa HOK
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

4.3 ATOMHOE SApO

5

bubmuoreka [JOK
https://m.edsoo0.ru/7f41c97c

Hroro no pazneny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMHUU U aCTPOPU3UKU 7 brbmmorexa OK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznesn 6. OBGOBIIAIOIIEE IOBTOPEHUE
bubnuoreka [JOK
61 Obobmaroniee nosToOperie 4 https://m.edS(])lo.ru/7f41c97c
Hroro no pazneny
PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Konrpoabubie | IlpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHH S
padoTsI padoThbI pecypchl
duzrka — HayKa 0 MPUPOJIE.
1 Hayunsie MGT(})[;I)I HO?I,)HBI,DHI/JIISI 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B
(hopMUPOBaHUHN COBPEMEHHOM bubmuorexa [JOK

2 . 1
HAYYHOW KapTHHBI MUpA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH JIFOIeH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENHHOCTh MEXaHUYSCKOTO 1 bu6mmoreka [IOK
nemkenus. [lepemerienue, https://m.edsoo0.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuoreka [JOK
JIBHKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOJIMHEWHOE 1 bubnmuoreka [JOK
JIBHDKCHUE https://m.edsoo.ru/ff0c372e

5 CBoboaHoe majieHre. Y CKopeHue 1 bu6mmoreka [JOK
CBOOOJHOTO MAJCHUS https://m.edsoo.ru/ff0c39cc
KpupoiauHeitHoe IBUKCHHE.

7 Z[IJ:I/DKeHI/Ie MaTepraJILHofI TOYKH I10 1 bubmorexa HOK

https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH

3 [IprHIMIT OTHOCUTEIBHOCTH 1 bu6mmoreka [JOK

lanunes. UHepmanbHble CUCTEMBI https://m.edsoo.ru/ffO0c3be8



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

otcyerta. [lepBblii 3akoH HproTOHA

Macca tena. Cuia. [Tpunuun

9 CYIEpIO3UINH cuil. Bropon 3akoH bubmmorexa LIOK
y https://m.edsoo.ru/ff0c3be8
HeroTona ans MatepuanbHOW TOUKU

10 Tperun 3akon HerotoHa ju1st bubnuorexa [JOK
MaTepHaIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOTO TsaroTeHus. Cuma

11 TSKECTH. HeEBa;I KOCMHYECKast Brbmiorexa LIOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduunent

13 TpeHus. Cuiia COnpoTUBIIEHUS ITPU bubnuoreka [IOK
JIBUKEHUH TeJIA B )KANKOCTH WU https://m.edsoo0.ru/ff0c3f76
rase
[TocTynarenbHoe U BpalaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPIOTO bu6mmoreka [IOK
tesa. MoMmeHT cuitbl. [11edo chitbl. https://m.edsoo.ru/ff0c41a6
YcnoBusi paBHOBECHS TBEPAOIO Teja
Nmnynbc maTepuasbHON TOUYKH,

15 CUCTEMbI MaTepUaIbHBIX TOYEK. bubnnoreka [JOK
Wmmynbe cuitbl. 3aKOH COXpaHEHHS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTHBHOE IBUYKEHHE
PaGoTta 1 MOLITHOCTD CHITBIL.

16 Kunernueckas sHeprus bubnuoreka [IOK
MarepHanbHOI Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUH KUHETUYECKOW SHEPTUI

17 [loTreHunanpHas sHeprus. bu6mmoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTeHumanpHas 3HEPIUs ypyro
ne(GopMHUPOBAHHOW TIPY>KUHBI.
[TorenumanpHas 3HEPTUS TENA
BOJIM3H IOBEPXHOCTH 3eMIIH

https://m.edsoo.ru/ff0c461a

18

[ToreHnmanpHbIE U
HENOTEeHLIUaIbHble CHIIbI. CBS3b
paboThl HEMOTEHIIUATIBHBIX CUJI C
M3MEHEHNEM MEXaHUYECKOW SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHU4YECKOU YHEPTUH

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

19

JlaGopaTtopnast pabota
«MccnemoBanue CBsI3M pabOTHI CHITBI
¢ U3MeHEHNEM MeXaHNIeCKOH
SHEPIruU TeJla Ha MPUMEpPE
pacTsHKEHUs pE3UHOBOTO HKTYTa»

20

KonTtponsHas padoTa o teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

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

21

OcHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKO I
Teopuu. bpoyHOBCKOE IBMKEHHUE.

Auddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc?

22

Xapakrep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojenu cTpoeHust ra3os,
YKUJIKOCTEN U TBEPJBIX TEIl

23

Macca MOJICKYII. KoaunuectBo
BemiecTBa. IloctosHHas ABOF&I[pO

24

TennoBoe paBHOBECHE.



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Temmeparypa u e€ uamMepeHue.
[Ikana remneparyp Llenscus

Wneanpusii raz 8 MKT. OcHoBHOE

bubmmoreka [{OK

25 ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AOcoJroTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEN KUHETUYECKOM SHEPrUuun bubnuorexa [JOK
JIBMDKCHHUSI MOJICKYJI. Y paBHCHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanmpToHA. ["a30BbIE 3aKOHBI
JlabopaTtopHnast pabota

28 «HcciaenoBanue 3aBUCUMOCTHU
MEX/Ty TapaMeTpaMu COCTOSTHUS
Pa3peKEHHOTO Ta3a»

H3omporiecchl B Ui€aibHOM ras3e u bu6mmoreka [IOK

29
uX rpadUUecKoe MpeaCTaBICHIE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMUYECKOU CUCTEMBI U

30 crioco0nl e¢ m3meHnenusi. KomuyaectBo bu6mmoreka [JOK
TEIUIOTHI U paboTta. BHyTpeHHSIs https://m.edsoo.ru/ff0c5952
SHEPrusi 0JHOATOMHOIO UEaTBLHOTO
raza

31 Bupl Teronepenaun bubmorexa [JOK

https://m.edsoo.ru/ffoc5¢c36
Y nenbHas TEIIOEMKOCTh BEIIeCTBA.

32 KonunuecTBo TennoTel npu bubnuoreka [IOK
Terutonepenade. AauadaTHBIN https://m.edso0.ru/ff0c5¢c36
poI1iecc

33 IlepBrlii 3aKOH TEPMOJMHAMUKH U bubnuorexa [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

€T0 MMPUMCHCHHUEC K U30ITpoIcccamM

https://m.edsoo.ru/ffOc5efc

HeoOGpatumocTs nporeccoB B

34 npupojie. Bropoii 3akon bubmmorexa LIOK
https://m.edsoo.ru/ff0c6230
TEPMOTUHAMHUKHU
35 [Tpunnun nevicteus u KII1/ bubmmoreka [{OK
TEIJIOBOM MAaIlIMHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapnao u ero KIT/]
37 DKOJIOTHYECKHE MTPOOIEMbI
TETIOIHEPTEeTHKH
O06o06maromuit ypok
38 <<M0J'II:Ky.]'IISJIIpHaS}I’p ¢uznka. OCHOBBI Bubnuorexa LIOK
https://m.edsoo.ru/ff0c6938
TEPMOTUHAMUKI)
KonTponbHas paboTa o reme
39 <<M0J'IpeKYJ'ISIpHI;I ¢usuka. OCHOBBI Bubnuorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMHUKI
40 [TapooOpazoBanre U KOHICHCAIIHSL. bu6mmoreka [IOK
Hcnapenvie u KUIeHue https://m.edsoo.ru/ff0c63b6
AOCOIIIOTHAs U OTHOCHTEIIbHAS
41 BJI&YKHOCTh BO3/lyXa. HackImeHHbIH bubmmorexa [JOK
https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucramimyeckue u
aMmop(dHbIC Te1a. AHU30TPOIIHUS
42 CBOI/IID"((:bTB KPUCTAJJIOB. >KI/II,)HKI/I6 bubmorexa [JOK
https://m.edsoo.ru/ffoc65f0
kpuctajuibl. COBpeMEHHbBIC
MaTepHabl
[1naBneHue U KpUCTATUTA3AIIHSL. BuGmmorexa [OK
43 VaenpHasg TEIIOoTa IJIaBJIEHUS.

Cybnumarus

https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

bubmuoreka [JOK

44 YpaBHEHHE TEIIOBOTO OanaHca https.//m.eds00.ru/ff0c6820
DneKkTpu3aIus Tei. DINeKTPUISCKUU
45 3apaz[.pI[BaILHzIa BHGKTpI/I‘IIE)ECKI/IX Bubnuotexa LIOK
https://m.edsoo.ru/ff0c6bcc
3apsIoB
[TpoBOTHUKH, TUAIEKTPUKH U
46 H(I;)JIYH;[OBOI[H;KI/I. 3aK(I:H Bubmuorexa LIOK
https://m.edsoo.ru/ff0c6bcc
COXpaHEHUs IEKTPUIECKOTO 3apsiaa
B3aumoercTBre 3apsiioB. 3aKoH
47 KynoHa.HToqeqHBm‘I;nﬂeprquCImn“ Brbmiorexa LIOK
https://m.edsoo.ru/ff0c6ce4
3aps
Hanpsisk€HHOCTB IeKTpUYECcKOro
48 nons. [IpuHnmn cynepnosunun bubnuoreka [IOK
AIIEKTPUUYCCKHUX TOJICH. JIMHUU https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaboTa cui 37eKTpoCTaTHIeCKOro
49 MOJIL. HOTGHI_[I/IaJ'IF)PaSHOCTI) bubmorexa [IOK
https://m.edsoo.ru/ffoc6f00
MMOTEHITUAJIOB
[IpoBOAHMKHN U JUDIICKTPUKH B
50 3nI;KTpf[)CTaTquI([:KOM noljm. bubmmorexa LIOK
https://m.edsoo.ru/ff0c7018
JuanekTpuyueckasi IpOHUIIAEMOCTh
51 OnekrpoeéMkocTb. KonneHncarop bubmmorexa LIOK
https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO
52 KOH,Z[eIIzcaTOpa. OHeprus bubmorexa HOK
https://m.edsoo.ru/ff0c72c0
3apsHKEHHOTO KOHJIEHCATOpa
53 JlaGopatopHas pabota "U3mepenue

EKTPOEMKOCTH KOHJEHcaTopa"



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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https://m.edsoo.ru/ff0c72c0

54

[TpuHIMIT NEUCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMPOBAIBHOTO
anmapara, CTpyWHOTro IIpUHTEpa.
DnexTpocTaTHuecKas 3allluTa.
3a3eMIIeHHE EKTPOIpUOOpOB

55

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

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
poBoAHUKOB. JIabopaTopHas
pabota «M3ydeHue cMermanHoro
COCIIMHEHUS PE3UCTOPOB)

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

57

PaboTta 1 MOIIIHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
Hxoynsa-Jlenna

bu6mmoreka [IOK
https://m.edso0.ru/ff0c7838

58

3akon OMa 11 MOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopaTtopHas padora
«M3mepenue DJIC ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHU)

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DJIEKTPOHHAs POBOUMOCTh
TBEPABIX METAJJIOB. 3aBUCUMOCTD
COITPOTUBIICHUS METAJIJIOB OT
TeMiiepaTypbl. CBEpXIpOBOIMMOCTh

60

DNEKTPUUECKUU TOK B BaKyyMe.
CBoMCTBa IEKTPOHHBIX ITyYKOB



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

[TonynpoBoAHUKH, UX COOCTBEHHAs
U NIpUMECHAas POBOJAUMOCTb.

bubmuoreka [JOK

61 CBoucTBa p—N-mepexo/ia. L https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DNEKTPUUECKUN TOK B PACTBOPAX U

62 paciuiaBax 3JI€KTPOJIMTOB. 1 bubnuorexa [JOK
DIEKTPOJUTHYECKAS TUCCOIHAIINS. https://m.edsoo.ru/ff0c82ba
DNeKTpOIn3
DNEKTPUUECKUN TOK B Ta3ax.
CamMOoCTOSITENNbHBINA U bubmuorexa [JOK

63 . 1
HECaMOCTOSTSIILHBIH Pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
DnexTpuyeckue npudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubmuorexa [JOK
npuMenenwue. [IpaBuia TEeXHHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o0maromuii ypok 1 bubmuorexa [JOK
«DIEKTPOAUHAMHKA https://m.edsoo.ru/ff0c88be
KounTponbnas pabora o teme

66 «Qnekrpocraruka. [locTossHHBIN 1 bubnuoreka [JOK
AIIEKTPHYCCKHI TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CpPelax»
PesepHblil ypok. KonTpoiabHas

67 pa601;a 1o TZf/[e ’ 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0c8c56

"DnexkTpoauHaMuka"

68 PezepBHblit ypok. O0oOmIaronmii 1 bubnuoreka [IOK
ypok 1o TemMam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
Tema ypoka Konrpoabubie | IIpakTHyeckue o0pa3oBaTe/bHbIE
n/n Bcero H3Y4YeHH S
padoTsI padoThbI pecypchl

[TocTOsIHHBIC MarHUTHI M KX
B3anMOIeiicTBHE. MarHuTHOE ToJIe. bubmmoreka [{OK

1 . 1
BekTop MarHuTHOW UHYKIIHH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW WHIYKIHH
MarauTHO€ 10Jie MPOBOJIHUKA C

5 TokoM. OmbIT Dpcreaa. 1 bubnuoreka [IOK
B3aumoeiicTBre MPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas padota «3yuenue

3 . P opo op . y: 1 1 bubnuoreka [IOK
MarHUTHOTO TOJISl KaTyLIKU

i https://m.edsoo.ru/ff0c98fe

TOKOM»
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.
JlaGopaTtopHnas pabota bubnuorexka [JOK

4 . 1 1
«HcenenoBanve neiicTBUs https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»
JleiicTBre MarHUTHOTO TOJISL HA

5 JBUKYIIYIOCS 3apSKEHHYIO 1 bubnunoreka [JOK
yactuily. Cuna Jlopenia. Pabora https://m.edsoo.ru/ff0c9df4
cunsbl JlopeHna
DNeKTpOMarHUTHASI WHYKIIHS.

6 IToTOK BEKTOpa MarHUTHOM 1
nHaykunu. D/1C nHaykunu. 3akoH



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

3JIEKTPOMArHUTHON MHIYKLIMH
®Dapanes

Jlaboparopnas paboTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NuayKTUBHOCTSH. SIBIEHUE
camounaykiuu. IJC
CaMOMHJIyKIIMH. DHEepPrus
MAarHUTHOTO TIOJISI KATYIIKH C TOKOM.
DJIEKTPOMArHuTHOE MOJie

bubmmoreka [{OK
https://m.edso0.ru/ff0ca600

TexHnueckne ycTpoicTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
AIIEKTPOMAarHMTHI,
JJIEKTPOABUIATENb, YCKOPUTEIIN
JJIEMEHTApHBIX YaCTHII,
MHIYKIIMOHHAS I1eYb

10

O6o06matomuii ypok «MarautTHoe
noJie. DIEKTpOMarHUTHAS

WHTYKITUS

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

11

KonTtponpHas padoTa o teme
«MarauTHo€ I0JI€E.
DNeKTpOMarHuTHask UHIYKLIUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOOTHBIE MEXaHUYECKUE
kosnebanus. 'apmMoHnyeckue
KoJneOaHus. YpaBHEHUE
TapMOHUYECKHX KOJIeOaHH.
[IpeBpanienue sHepruu

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

13

JIaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH



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

MeproJia MaJIbIX KOoJieOaHui rpy3a
Ha HUTH OT JUTHHBI HUTH U MacChl

rpy3a»

14

KonebarenbHBIM KOHTYD.
CB00OOAHBIE AIEKTPOMATHUTHBIE
KoJIe0aHUS B U/ICATBHOM
KoJie0aTeIbHOM KOHTYpe. AHaNIorus
MEX/y MEXaHHYCCKHMU U
ANEKTPOMArHUTHBIMU KOJICOaHUSIMU

bubmmoreka [{OK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3aK0H
COXpaHCHUA DHEPIrur B HACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

bu6moreka [IOK
https://m.edsoo.ru/ff0cbh9c4

16

[IpencraBnenue o 3aTyxarommx
KoJieOaHusX. BeIHYX/IeHHBIC
MeXaHUUECKHE KOoJieOanus.
Pe3onanc. BeinyxieHHbBIE
AIIEKTPOMATrHUTHBIC KOJICOaHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0cbb86

17

[TepemMeHHBIN TOK.

CunycongajibHbIU TEPEMEHHBIN TOK.

MOoITHOCTh IEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JICUCTBYIOIIIEE
3HAYCHHME CHJIBI TOKA M HAMPSDKECHUS

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

18

Tpancdopmarop. [IpousBocTso,
nepenava u noTpedieHue
ANEKTPUUECKOIN S3HEPTUn

19

YCTpOoUCTBO U MPAKTUYECKOE
IIPUMEHEHUE IIEKTPUYECKOTO
3BOHKA, T€HEPATOPA IIEPEMEHHOTO
TOKa, TUHUH JIIEKTpoIepeaay

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324



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

DKOJIOTUYECKHE PUCKHU IIPU
IIPOU3BOICTBE IEKTPOIHEPIUH.

20 Kynbrypa ncnonb3oBanust
3JIEKTPOSHEPIUHU B IOBCEIHEBHOU
KU3HH
MexaHW4ecKue BOJIHBI, YCIOBUS
acripoctpanenus. [lepuon.
21 IélcoppoCTI)ppacnpoCTpaI:IeHI/Is[ u Bubnuorexa LIOK
https://m.edsoo.ru/ff0cca54
JuIMHa BOJIHBL. [lonepeunsie u
MIPOJIOJIEHBIC BOJTHBI
29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubmuorexa [JOK
3Byka. Beicota Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEKTPOMAarHUTHBIC BOJHBI, UX
23 CBon“cha u ckopoctsb. [lIkana Bubnuorexa LIOK
https://m.edsoo.ru/ffOccfe0
3JIEKTPOMArHUTHBIX BOJIH
[IpuHIMIBI paguOCBsI3U U
24 TeneBueHus. Pa3Butue cpeacts
cBs3u. Pagnonoxkarnus
o5 Kontponsnas padota «Konebanus u bubmuoreka [JOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHelHOE pacpoCTpaHEeHUE
26 CBETa B OJJHOPOJIHOM cpejie. bu6mmoreka [JOK
Todveunslii KCTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBera. 3aKOHbI
27 OT]fa)KeHI/IH cseta. [locTtpoenue bubnorexa IOK
B https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
28 IIpenomnenue ceera. [lonnoe bubnuoreka [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

BHYTPEHHEE OTpaKEHUE.
[IpenenbHbIA yrom noJIHOTO
BHYTPEHHETO OTPAKECHUSI

https://m.edsoo.ru/ff0cd7f6

29

JlaboparopHas padota «/3meperue
[IOKa3aTeJs MPEeIOMIICHHS] CTEKIIa

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

30

JIunzel. [locTpoenue n3odpaxeHuit
B JiH3€. DOpMyIia TOHKOM JIMH3BI.
YBenuueHue JuH3bI

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

31

JlabopaTtopHnast pabota
«HcciaenoBannue CBOUCTB
M300paKeHUH B JTMH3AX)

32

Hucniepcust cBeta. CIIOXKHBIA cOCTaB
6enoro csera. L{Bet. JlJabopaTtopHas
paborta «Habmoaenune nucrnepcuu
CBETa»

33

HNurepdepentius ceeta. Judpakmus
ceerta. [ludpakunonnas pemeTka

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

34

HOHepeqHOCTb CBCTOBBIX BOJIH.
HOJ'IS[pI/BaI_[I/If[ CB€Ta

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcf02e

35

OnTuueckne MpuOOPhI M YCTPOUCTBA
U yCJIOBHS MX 0€30MacHOTO
MIPUMEHEHHS

36

['panuLibl TPUMEHUMOCTH
KJ1aCCUYECKOW MEXaHUKH.
[ToctynaTel cnenuarTbHOU TEOPUU
OTHOCUTEIBHOCTH

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

37

OTHOCHTENBHOCTH
OJJHOBPCMCHHOCTH. 3am CHJICHUC

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfa42



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

BPCMCHHU U COKpAIICHUC AJIMHBL

DHeprus U UMIyJbC
peNATUBUCTCKOU YacTUlbl. CBS3b

bub6mmoreka [{OK

38
MacChl C SHEPTHEH U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprusi NoKos
K 0 O .
3 | Ocxos cremmrof eoput bGmnorexa LIOK
1 P https://m.edsoo.ru/ffOcf6f0
OTHOCHTEIILHOCTHY
40 ®ortonsl. opmyna [1nanka. bubnuorexa [JOK
DHeprus v UMITyJIbc HOTOHA https://m.edsoo.ru/ffOcfel6
O
o | e,
' o https://m.edsoo.ru/ffOcffc4
CroneroBa
3 .Y
o | e Sy
8 ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» pororddexra
.0 IT. H.
43 ﬁ:gze::: (;];:II/IELI‘IGI(;III:ZIGB I CHUCTBUE Bubmmorexa LIOK
ACBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTBa u
MPaKTHUYECKOE MMPUMCHCHHE:
44
(dhoToseMeHT, (HOTOIaTUHK,
COJIHEUHas OaTapesi, CBETOIUO.T
45 Pemenue 3agau no teMe « JI€MEHTEI bu6mmoreka [JOK
KBaHTOBOM OITHKH https://m.edsoo.ru/ff0d0302
M T .0
ozaenb aroma TomcoHa. OMBITHI BuGmmorexa [OK
46 Pesepdopna o paccesiauro o-

YaCTHII. HnaHeTapHasl MOJCJIb aTOMa

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
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47

ITocrynater bopa

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

48

W3nyuenue u noromnieHue GoToHOB
IIPH NIEPEXOAE aTOMa C OJTHOTO
YPOBHS 3HEPruM Ha Apyrou. Buasl
CIIEKTPOB

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

49

BonHOBBIE cCBOMCTBA yacTull. BoJiHbI
ne bpowis. KopnyckyisipHo-
BOJIHOBOM nyayin3M. CIIOHTaHHOE U
BBIHY)KJICHHOE HU3JTyYCHHE

bu6mmoreka [IOK
https://m.edso0.ru/ff0d0ca8

50

OTKphITHE PATMOAKTUBHOCTH.
OmnsiTel Peszepdopaa mo
OTIPEJIETICHNIO COCTaBa
PaaOaKTHBHOTO M3ITy4CHHUS

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

51

CaoucTBa anbda-, 6era-, raMmma-
u3nydeHus. Biusaue
PaAMOaKTUBHOCTH HA KUBBIC
OpraHu3Mbl

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacma.
DJIEKTPOHHBIN U TO3UTPOHHBIH
Oera-pacnaj. ['amma-u3inydeHnue

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

53

DHeprusi CBsI31 HYKJIOHOB B si/Ipe.
SnepHsbie peaknuu. AnepHbIn
peakrop. [IpoGnembl, IepCIEKTUBHI,
9KOJIOTUYECKUE ACIIEKTHI AAEPHOU
SHEPreTUKU

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

54

aﬂeMeHTapHLIe YaCTHUIbI. OTKpBITI/Ie
MO3UTPOHA. MeTtoapl Ha6J'IIOIICHI/IH )41

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

pErucTpaLyu 3JIEMEHTAPHBIX
yactul. Kpyrislii cron
«DyHIaMEHTAJIbHbIE
B3anmMoJicucTBUS. EnTMHCTBO
(u3HYECKOU KapTHHBI MHpa»

55

DTanbl pa3BUTHs ACTPOHOMHUH.
[TpuknagHo€ 1 MUPOBO33PEHYECKOE
3Ha4YEeHHE ACTPOHOMUM. Buy
3B€3aHOTrO Heba. Co3Be3aus, sspKue
3BE3/1bl, INIAHETHI, UX BUJIMMOC
nBrmxenne. CoaHeyHas cHCTeEMa

56

Counite. CotHeuHasT aKTUBHOCTD.
Ncrtounuk snepruu CosiHIA U 3BE3]T

57

3BE3b1, UX OCHOBHEIE
XapaKTePUCTUKH. 3BE3/IbI TIaBHOW
MOCJIEI0OBATEIbHOCTU. BHYTpeHHee
cTpoeHue 38€311. CoBpeMeHHbIE
MPEJICTABICHUS O IPOUCXOKICHUHN U
sBosrory CoJIHIA U 3BE3 LT

58

Mineunbid [Iyte — Hama
lNanmakruka. [lonoxxenue n
neukenue CoinHua B ["anaktuke.
I'anakTrku. YUepHbIE ABIPHI B sIpax
rajaKkTUK

59

Bcenennas. PasOeranue rajakTuK.
Teopus bosbioro B3peIBa.
PenukroBoe uznyuenue.
MertaranakTuka

60

Heperennsie mpo6aembl




aCTPOHOMHH

61

KonTponbHas padora «1neMeHTHI
ACTPOHOMHH U acTPO(PUIUKI

62

Ob6o6maromuii ypok. Ponb ¢usuxu
Y aCTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIHAIbHOM B
ATUYECKOM chepax nesTeTbHOCTH
YeJIoBeKa

63

O6o06matomuii ypok. Posbs u mecto
(U3HUKHN ¥ aCTPOHOMHUH B
COBPEMEHHOMN HAYYHOUN KapTUHE
MUpa

64

O6o006maromuii ypok. Posb
(bu3uvecKoit Teopuu B
(hopMuUpOBaHUU TIPEACTABICHUN O
(br3UYeCcKOl KapTUHE MUpa

65

O6o06matromuii ypok. Mecto
(bU3NYEeCKON KapTUHBI MHpPA B
o0IIeM psTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTaBICHUN O IPUPOJIC

66

PesepBHbIil ypok. MaruutHoe noJie.
DNeKTpOMarHuTHask UHIYKIUS

67

PesepBubiil ypok. Ontuka. OCHOBBI
CHelMaJIbHON TEOpUHU
OTHOCHUTEIbHOCTH

68

Pezepublit ypok. KBanToBas pusmka.

ONEeMEHTHI ACTPOHOMHUHU U

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



https://m.edsoo.ru/ff0d1784

acTpopu3UKU

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET
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