


HHOACHUTEJIbBHAA 3AIINCKA

[Iporpamma mo ¢usmke 0a30BOr0 ypOBHS Ha YpOBHE CpelHEero oomiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJIOKEHHHA M TpeOOBaHMI K pe3yabTaraM OCBOCHHS OCHOBHOM
oOpa3oBaTelbHOW mporpamMMmel, mpejactaBieHHbIx B PI'OC COO, a Ttakke ¢ ydérom
denepanpHOl pabouell MporpaMMbl BOCIIUTAaHMS M KOHLEMIMHM TPENOJaBaHUs Y4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX oOpraHm3anusax Poccuiickoit  ®Dexpepanuu,
peayn3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue mporpaMmbl 1Mo (M3MKE HampaBleHO Ha (OPMHUPOBAHHUE €CTECTBEHHO-
HayyHOU KapTuHbI Mupa oOyyatomuxcs 10—11 kmaccoB npu oOyueHuu ux ¢usnke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOTO Moixoa. IIporpamma no gusuke cOOTBETCTBYET
tpeboBanusM PI'OC COO k miIaHUpyeMbIM JIMYHOCTHBIM, NMPEAMETHBIM M METalpeIMETHBIM
pe3yiabTaTaM OOydeHHus, a TaKKe YYUTBHIBAET HEOOXOJMMOCTb pPEaTU3aLUU MEXKIPEAMETHBIX
CBsA3€M (U3MKM C €CTEeCTBEHHO-HAay4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensorcs
OCHOBHbIE 11eIM U3ydyeHUs: (U3UKH Ha YPOBHE CpeIHEro oOiiero oOpa3oBaHus, MIaHUPyEMbIe
pe3ynbTaThl OCBOEHHSA Kypca (HU3UKU: JIMYHOCTHBIE, MeETalpeAMETHble, NpeIMeTHble (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

e [UJaHUPYEMbIE pe3yJbTaThl OCBOEHHUA Kypca (pU3MKu Ha 0a30BOM YpOBHE, B TOM YHUCIIE
MpeIMETHBIE PE3YAbTATHI MO rojilaM 00yUeHUs;

e cojiep>kaHue yuebHoro npeamMera «Pu3nka» 1o rogaM 00ydeHus.

dusnka Kak Hayka o0 HanboJsee oOmuUX 3aKOHAX MPUPOJIbI, BBICTYIAs B Ka4eCTBE yUeOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHUCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc GUBHKA — CHCTEMOOOpa3yIOmMA HJIsi €CTeCTBEHHO-HAyYHBIX Y4YCOHBIX
MIPEeIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xuMueHr, Ouonoruel, gusudyeckoi reorpadueir m actpoHoMuen. Mcmonb3oBaHue W aKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUW ONpeleNsieT XapakTep U pa3BUTHE Pa3sHOOOpa3HBIX
TEXHOJIOTUH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJYYEHHUS HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOWCTBaMU U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOMW BKJIaJl B
(hopMHpOBaHKE €CTECTBEHHO-HAYUYHON KapTHHBI MUpPa 00y4aromuxcs, B GopMupoBaHrue yMeHUN
MPUMEHSTh HAyYHBIH METOJ [MO3HAHUS IPU BHIMOJIHEHUHU UMHU Y4eOHBIX UCCIICIOBAHUI.

B ocHoBy kypca ¢u3uku Ui ypoBHS cpeAHero od1ero oOpa3oBaHus MOJIOKEH Pl UICH,
KOTOpbIE MOKHO PacCMaTpHUBATh KaK MPUHIUIIBI €0 OCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEW KypC SIBISIETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3lesoB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes eenepanuszayuu. B cooTBETCTBUU ¢ HEW MaTepHal Kypca (Gpu3uku 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymmm B Kypce sBuserca (OpMUpOBaHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. E€ peanuszanus mnpeanojaraeT UCHOJIb30BAHUE T'YMAHUTApHOTO
noTeHuana Gu3nyeckoi HayKu, OCMBICIEHUE CBS3M Pa3BUTUS (PU3MKH C pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M 3KOJIOTHYECKUMHU IpoOIeMaMHu.

Hoes npuknaonoi nanpaenrennocmu. Kypc Gu3uku npeamnonaraeT 3HakKOMCTBO € IIUPOKUM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.



Hoes skonocuzayuu peanusyercss IOCPEACTBOM BBEJIEHUS DJJIEMEHTOB COACpIKaHMS,
MOCBSIIEHHBIX KOJOTMYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3sBUTHEM
TEXHUKHU M TEXHOJIOTUH, a TaKkKe 00CYKJICHHS MTPOOJIEM paIlHOHAIEHOTO MPUPOJONIOIB30BAHUS U
HKOJIOTUYECKOH 0€301MacHOCTH.

CrepXHEBBIMH DJIEMEHTaMU Kypca (DM3MKH Ha YpOBHE cpenHero oOmiero oOpa3oBaHUs
ABIISIIOTCS  u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHHNA O CTPYKTYpE HOCTPOCHHS
¢u3nveckoil TeopuH, poiM (PYHIAMEHTAIBHBIX 3aKOHOB W TIPUHIMIIOB B COBPEMEHHBIX
MPEJCTAaBICHUAX O IMPHPOJIE, TPaHUIAX MPUMEHUMOCTH TEOPHUH, JUIS ONMHCAHUS €CTECTBEHHO-
Hay4YHBIX SIBJIEHUH U IPOLIECCOB).

CuCTeMHO-IEITETLHOCTHBIN MOAX0 B Kypce (DM3HKH pean3yeTcs MPEexae BCero 3a CUYET
OpraHu3aIluy SKCIIEPUMEHTALHON NesITeTbHOCTH oOydatommxcs. s 6a30Boro ypoBHS Kypca
(GU3MKH — ITO KCHOJB30BAHWE CHUCTEMBI ()POHTATBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB U
abopaTOpPHBIX PpabOT, KOTOphIE B TporpaMme Mo ¢u3nke oOBeAMHEHBI B OOUIMN CIUCOK
YUEHHUYECKUX TPAKTHYECKUX padoT. BrineneHne B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MPOBOJIUMBIX JJISi KOHTPOJS W OIIEHKH, OCYIIECTBIISICTCS YYaCTHHKaMU 00pa30BaTENBHOTO
rpolecca UCX0/i1 U3 0COOCHHOCTEH MIIaHMPOBaHUS U OCHalleHus kaOuHeTta Qusuku. [Ipu 3Tom
o0ecrieunBaeTcsl OBJIAJCHHE OOYJYAIOMIMMHUCS YMEHHUSMHU TPOBOJIUTH KOCBEHHBIC W3MEPEHUS,
WCCIIE/IOBAaHUSI 3aBUCUMOCTEH (U3NYECKUX BEIMYWH M TIOCTAHOBKY OITBITOB MO MPOBEPKE
MIPEUTOKEHHBIX THUIIOTE3.

Bonpmoe BHUMaHue yaenseTcsl pelIeHn0 pacu€THRIX W KadeCTBEHHBIX 3a1ad. [Ipu sTom
IUTSL pacU€THBIX 3a/1a4 MPUOPUTETOM SIBJISTFOTCS 33]1a9M C SIBHO 3aJlaHHON (PM3MYECKON MOJIEINBIO,
MO3BOJISIIOIINE TMPUMEHSTh H3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJHOIrO pasjena
Kypca, TaK U UHTErpupys 3HaHUS U3 pa3HbIX pa3aesnoB. J[Jis KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM
SBIAIOTCS 3a/laHusi Ha OOBSICHEHHWE NpPOTeKaHWs (QU3NUYECKUX SBJICHUM W TIPOIECCOB B
OKpYXarolen >Xu3HH, TpeOyromue BbIOOpa (U3MYECKON MOJETM Uil CUTYalldu TMPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TtpedoBanusamu PI'OC COO k MaTepHaIbHO-TEXHUYECKOMY
obecrieueHnI0 yuyeOHOro mnpoiecca 0a30BbI YpOBeHb Kypca (DM3MKH Ha YpPOBHE CPEIHEro
oOuiero o06pa3oBaHUs JOJKEH M3Y4aThbCsi B YCIOBUSX MPEIMETHOrO KaOuMHETa (PU3UKU WM B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYYHOTO 1MKiIa. B kabuHere
(bu3HMKKN 10KHO OBITH HE0OX0UMOE 1ad0opaTopHOE 000PYIOBAHKE ISl BHITOJHEHUS YKa3aHHbBIX
B ImporpamMMe Mo (GU3MKE YYECHHYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
obopynoBaHue.

JleMmoHcTpalMoHHOE  000pyAOBaHHE (QOPMHUPYETCS B COOTBETCTBUM C IPHUHIHUIIOM
MUHUMAaJbHON OCTATOYHOCTH M 00OecrnedynBaeT MOCTAHOBKY IMEPEUYHCIECHHBIX B MpOrpaMMe 1o
(bu3MKe KIIOYEBBIX JEMOHCTpAlUi U1 HWCCIENOBAaHHUS HM3y4aeMbIX SBJICHHI M TPOIIECCOB,
SMIUPUYECKUX U (PYyHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlabopartopHoe 0060pyAOBaHHE AJisl YYCHHUUYECKUX MPAKTUYECKHX paboT dopMupyercs B
BUJIE TEMAaTHYECKUX KOMIUIEKTOB M 00OecreyuBaeTcs B pacyére OJHOT0 KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI JIabOpaTOPHOro OOOpYIOBAHUS JIOJIKHBI OBITH
MIOCTPOEHBl HAa KOMIUIEKCHOM HCIOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TaKkKe
KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BUJIE LIM(POBBIX J1JAOOPATOPHIl.

OCHOBHBIMU IIENIAMH U3y4eHHsI (PU3MKH B 00111eM 00pa30BaHUM SIBISIOTCS:

e hopMUpOBaHME HWHTEpECa M CTPEMJICHHs OOYydYalOIMMXCSd K HAyYHOMY H3YUYEHHIO
MPUPOJIBI, PA3BUTHE WX WHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;



®pa3BUTHE TPEACTABICHUH O HAyYHOM METOJA€ TO3HaHUS U  (OPMHPOBAHUE
HCCIIEI0BATENIHCKOTO OTHOIICHUS K OKPY)KAIOLIUM SIBIICHUSIM;

¢ hopMUpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa M3y4eHUS OCHOB CTPOCHUS
MaTepuH U QyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

¢ hopMupOBaHHE YMEHUI OOBSICHATH SBJICHUS C WCIOJIb30BaHUEM (H3UYECKUX 3HAHUN U
HAyYHBIX JI0KA3aTeIIbCTB;

¢ hopMUpOBaHHE TMPEICTABICHUA O POIM (PU3MKH JUISI Pa3BUTHUS JPYIHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHA.

JlocTrkeHne 3TUX Liejaed oOecrieunBaeTcss pEelIeHHEM CIEAYIOUIMX 33Jad B IpoLecce
n3ydeHus Kypca GU3UKU Ha YPOBHE CpelHEero o0mero oOpa3oBaHus:

e [IpHOOpETEeHNE CUCTEMbI 3HaHUM 00 OOmMX (U3NYECKHMX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpHSIX, BKIIOYAsi MEXAHUKY, MOJICKYISIPHYIO (U3UKY, dIEKTPOANHAMUKY, KBAHTOBYIO (PH3HKY
U DJIEMEHTHI acTpO(PU3UKY;

e hopMUpOBaHHE YMEHUH TIPUMEHSTH TEOPETUYECKHE 3HAaHUS IS OOBSICHEHUS
(bu3NYeCKUuX SBICHUH B TPHPOJIE M JUIS MPHHATHS MPAKTUYECKUX PEIICHHH B MOBCEIHEBHOM
KU3HH;

® OCBOCHHE CIIOCOOOB peIIeHUs pa3IMIHBIX 33124 C SIBHO 33JJaHHOW (PU3MUYECKON MOJIEIBIO,
3a/a4, MOJPa3yMEBAIOIINX CaMOCTOSITEIbHOE CO3JaHue (U3NYECKOW MOJeNu, aJeKBaTHOU
YCTIOBHSIM 33]1a4H;

e TOHMMaHNe (U3MYECKUX OCHOB M TPUHIIUIIOB JCUCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHUX MPOLIECCOB, UX BIUSHUS HA OKPY>KAIOILIYIO CPEY;

® OBJIQJICHUE METOJIaMU CaMOCTOSATEIbHOTO IUIAHUPOBAHUS U TMPOBEACHUS (PUINUYECKUX
SKCIEPUMEHTOB, aHaJlW3a W UHTEepIpeTanuu WHGOPMALUU, OINpeAeTeHHUs I0CTOBEPHOCTU
MOJIy4€HHOTO pe3yJbTaTa;

® CO3JJaHUE YCIIOBUHM MJI1 Pa3BUTUS YMEHUM MPOEKTHO-UCCIEI0BATEIBCKOM, TBOPUYECKOU
NeSITeIbHOCTH.

Ha wm3yuenue ¢usukum (6a30BBI ypOBEHb) Ha yYpOBHE CpeaHEro oOmiero oOpa3oBaHUs
oTBoauTcs 136 yacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 yvacoB (2
yaca B HEJIEIIO).

[Ipennaraemsiii B mporpamMMe 1o ¢u3uke nepedeHb 1ab0paToOpHbIX U MPAKTUYECKUX padboT
SIBJIIETCS PEKOMEHIOBAHHBIM, YUYHMTEIb J€JaeT BBIOOp MPOBEACHUS JTabOpaTOPHBIX padoT U
OTIBITOB C YYETOM UHIUBUAYAIBHBIX 0COOEHHOCTEH 00yYarOMINXCs.



COJEP/KAHUE OBYYEHUA

10 KJIACC

Paznes 1. @u3uka 1 MeTOABI HAYYHOI0 O3HAHUS

®usuka — Hayka o mpupoge. Hayunele meToapl mo3HaHus OKpyxkaromero mupa. Poib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (pU3HKE.

MonenupoBanue (pu3nyecKux siBI€HU W mpoueccoB. Hayuneie rumnoressl. Ousznyeckue
3aKOHBI U TeOpuH. | paHHUIIBI MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpHHINIT COOTBETCTBUSI.

Ponp u mecto ¢usmku B (OpMUPOBAHMM COBPEMEHHOW HAayyHOM KapTUHBI MHpa, B
MIPAKTUYECKON JIEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

Amnanorosble ¥ IU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE AATYUKU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JaBHKeHUE. (OTHOCHUTEIBHOCTh MEXaHWYECKOro JBWkeHus. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHsiE CKOPOCTh, MTHOBEHHAsi CKOPOCTh) M YCKOpEHHE
MaTepuaIbHON TOYKH, WX MPOEKIIUM Ha OCH CHCTeMbl KoopauHaT. Clo)kKeHHe TepeMeIIeHU 1
CJIOKEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsMOJIMHEHHOE nBIWKeHue. ['paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMELIEHUS MaTePUAIbHON TOYKN OT BPEMEHH.

CBoboaHoOe masieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe aBwxeHue. J[BMKEHHE MaTepuaIbHOW TOYKM IO OKPY)KHOCTH C
MOCTOSSHHOM 10 MOJYJI0 CKOPOCThIO. YTJIOBass CKOPOCThb, JIMHEHHAas CKopocTh. llepumox u
yactoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckne yCcTpOCTBA W MPAKTUYECKOE NPUMEHEHHUE: CIHUJIOMETpP, JBHKEHUE
CHaps0B, LICMHbIE U PEMEHHBIE MTEpEIAUH.

Jlemoncmpayuu

Mogenb cuctemMsbl OTCUETA, UIUTFOCTPALIMS KUHEMATUYECKUX XapaKTEePUCTUK JABUKECHHUS.

[IpeoOpazoBanue IBUKEHH C UCTIOIb30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBr>keHUs Tena, OpOIIEHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUSL.

Hamnpagnenue ckopocTH Ipy IBUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEEIICHHS] MTHOBEHHOM CKOPOCTH.

UccnegoBanue  COOTHOIIEHUST ~ MEXKAY  MYTAMH,  TNPONUACHHBIMM  TEJIOM  3a

IIOCJIEIOBATENIbHBIE PAaBHBIE IIPOMEXYTKM BPEMEHHM IIPU PABHOYCKOPEHHOM JBWKEHHHM C
Ha4aJIbHOU CKOPOCTBIO, PABHOU HYIIIO.

N3ydeHue nBuKeHH MIapUKa B BI3KOU KHUAKOCTH.
N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. Junamuxa

[Ipuniun otHocutensHOCTH ['anunes. Ilepbiit 3akoH HerotoHa. MHepunanbHble CUCTEMBI
OoTcYéra.



Macca Tena. Cuna. Ilpunmun cyneprnosuuuu cui. Bropoi 3akon Heiorona ms
MaTepuanibHOM TOUKHU. TpeTuid 3akoH HproTOHA [17151 MaTe€pUaIbHbBIX TOYEK.

3akoH BceMHupHOro Tarorenus. Cuna tsxectd. [lepBas kocMuueckas CKOPOCTb.

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

Tpenune. Buasl Tpenusi (mokosi, ckojbxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHsI CKOJBKEHUS U cuia TpeHus nokos. Koaddumuent tpenus. Cuiia COpoTUBICHUS
MIpU ABMKECHUU TeJa B )KUJKOCTHU WJIH Ta3e.

[TocTynarenpHoe U BpaliaTreabHOE JBUKEHUE a0COIIOTHO TBEPIOTO TeENa.

MoMeHT cuiibl OTHOCHUTEIbHO OCH BpameHus. llnedo cumbl. YcinoBusi paBHOBECHS
TBEPAOTO TEa.

TexHuueckre yCTpPOWUCTBA M TPAKTUYECKOE TPUMEHEHHWE: TMOIIIUITHUKN, JBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrnenne nHepLUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCHUMOCTb CHJIbI YIIPYTOCTH OT JAehopMalHu.

HeBecomocTts. Bec Tena npu yCKOpEHHOM MOAbEME U TTAJICHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTHKCHHS.

VYcnoBust paBHOBecUd TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenune nemxeHus Opycka 1Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YOPYIOCTH, BO3HHMKAKOIIMX B NPY)KHMHE U PE3UMHOBOM
oOpasiie, oT ux aedopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3axoHbl COXpaHeHUs 8 MEXAHUKE

Nmmynsc MaTepualibHON TOYKH (Tena), CUCTEMbl MaTepUaIbHBIX ToUeK. VIMIynbc CUIIBI U
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAaHEHMs UMITyJbca. PeakTuBHOE ABMKEHUE.

PaboTa cunpl. MOIIHOCTE CHJIEL.

Kunernueckass sHeprus MarepuajibHON TOUkH. Teopema 00 WM3MEHEHHWH KHUHETHYECKOU
SHEPrUH.

[TotenmmanesHas sHeprus. [loteHnuanbaas sHeprus ynpyro a1eopMUPOBAHHON MPYKUHBI.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHple U HEMOTEHLUATbHBIE CHIBL. CBS3b PabOTHl HEMOTEHUHUANBHBIX CHI C
M3MEHEHUEM MEXaHWYECKOM SHEPIrUU CUCTEMBI Tell. 3aKOH COXPAHEHUSI MEXaHUYECKOM SHEPruu.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHuueckre yCTpoHCTBA M IPAKTUYECKOE NPUMEHEHHE: BOAOMET, KONED, NMPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBHXKEHUE.

[Tepexo moTeHIMATBHOW PHEPTUHN B KHHETHUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul



N3yuenne aOCONIOTHO HEYNPYTroro yruapa € IMOMOILIbIO JBYX OJMHAKOBBIX HHUTSIHBIX
MasiTHUKOB.

HccnenoBanue cBs3u pabOTHl CUJIBI C M3MEHEHHEM MEXaHMUYECKOW SHEeprud Teja Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznes 3. Moaeky/sipHasi puznka v TepMoIMHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOT MeopUul

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U UX OTIBITHOE 00OCHOBAHHE.
BbpoynoBckoe nBmxkenue. Huddysus. Xapakrep IBUKEHHS W B3aUMOICHCTBHS YaCTHUIL
BelmiecTBa. MoJiell 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 uaeanbHoro raza. OCHOBHOE ypaBHEHHUE MOJICKYJISIPHO-KHHETUYECKOW TEOPHH
UJeaNbHOTO Ta3a. AOCONIOTHash TeMIeparypa Kak Mepa CpeAHed KHHETUYECKOW JHEepruu
TEeIUIOBOTO JABWKEHWS dvactui rasza. [llkama temnepatyp KenbBuHa. ['a30Bbie 3aKOHBI.
VpaBuenune MenneneeBa—Knaneiipona. 3akoH [JansroHa. M3omponecchl B UMAEaTbHOM Ta3e C
MMOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ 'paduyeckoe mpeacTaBIeHHe U30TPOIECCOB: N30TEPMa,
n30x0pa, u3obapa.

TexHudeckne ycTpoicTBa U MIPAKTUUECKOE TPUMEHEHHE: TEPMOMETp, OapoMeTp.

Jlemoncmpayuu

OnpIThl, [1OKa3bIBAIOLIUE JHUCKPETHOE CTpPOEHHE BellecTBa, ¢Gotorpaduu MoOJIEKyI
OPraHM4YeCKUX COCTMHECHUMH.

OmnbITel 10 AUGGY3UN KUIKOCTEN U Ta30B.

Monenbs OpOYHOBCKOTO IBUYKEHUSI.

Monens onbita LlTepHa.

OnbIThL, JOKA3bIBAOIINE CYILIECTBOBAHUE MEKMOJIEKYISPHOTO B3aUMOICHCTBHSL.

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

OnbIThL, WJUTFOCTPUPYIOIIUE YPABHEHHE COCTOSHUS UJICATIBHOTO I'a3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

Omnpenenenne Macchl BO3AyXa B KJIACCHOM KOMHATe Ha OCHOBE H3MepeHud oO0BbEma
KOMHAThI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX/1y TapaMeTpaMy COCTOSTHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnogvl mepmoounamuku

TepmonuHamuueckass cucteMa. BHYTpeHHsISt SHEpPrusi TEPMOJMHAMUYECKOW CHUCTEMBI U
criocoObl e€ m3meHeHus. KonnyecTBo TEmoThl U padota. BHyTpeHHsIs SHEprusi 0AHOATOMHOTO
UJeanbHOTO ra3a. Buael Temnonepenayu: TEMIONPOBOAHOCTb, KOHBEKIUS, U3JIyUeHUE. Y JIelIbHAast
TEII0EMKOCTD BellecTBa. KonuecTBo TEmIOTHI Py TeIUIONepeaaye.

[Tonsitne 06 amgmabatHOM mporecce. IlepBeiit 3akoH TepMoauHaMuku. [IpumeHeHue
MEPBOTO 3aKOHA TEPMOJIUHAMUKH K M3ompoIieccaM. [ padudeckas mHTepIpeTalus paboThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh MpoI1ieccoB B MPHUPOIE.

TernnoBbie MamuHbl. [IprHIMITEI HeHCTBUS TEIIOBLIX MamuH. [IpeoOpa3oBaHus sHEPTUH B
TEIIOBBIX MammuHax. KoadduimeHt nonesnoro aeictsus teruioBoi Mammubl. [{ukn Kapho u
ero K03 QUIMEHT MOJIe3HOTO JeHCTBHSI. DKOJIOTUYECKHE MPOOIEMBbI TETIOOHEPT € TUKH.

TexHuueckre yCTpPOMCTBA W NPAKTUYECKOE MPUMEHEHHWE: JBUIaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJIOIUIHHUK, KOHTUITUOHED.



Jlemoncmpayuu

V3MeHeHne BHYTpEHHEH SHEPrHMM Teja IpPU COBEPIICHWH DPAOOTHL: BBUJIET NMPOOKH W3
OYyTBUIKM TIOJl JIEHCTBHEM C)KaTOro BO3/yXa, HarpeBaHue >gupa B JaTyHHOU TpyOKe MyTEM
TpeHus (BUICOAEMOHCTpAIINA).

N3meneHune BHyTpeHHEN aHepruu (TemIepaTypbl) Teja Ipu TeIionepeiaye.

OmnbIT 10 aMabaTHOMY PaCHIMPEHUIO BO3IyXa (OIBIT C BO3YIIIHEIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPaHUsl, PEAKTUBHOT'O JABUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammnsvie cocmoanus eeujecmea. Dazosvie nepexoovl

[TapooOpazoBanue u koHaeHcanus. Mcnapenue u kunenne. AOCOTIOTHAS U OTHOCUTEIIbHAS
BJIQXXKHOCTh BO3ayxa. HacklmeHHbI map. YienbHas TemioTa mapooOpa3oBaHus. 3aBUCHUMOCTh
TeMIEePaTypbl KUTICHUS OT JIaBJICHUS.

Teépnoe Teno. Kpucrammueckue u amopdHbie Tena. AHU30TPOIUSI CBONCTB KPUCTAJIIOB.
Kunkue xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBnenue m kpuctamnuzauus. Y aenpHas
TerioTa miasneHus. CyonuManus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

TexHuueckne yCTpOWCTBAa W MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U TICUXPOMETD,
KaJIOpUMETP, TEXHOJIOTUU  TOJIyYE€HUS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HaHOMAaTepHaJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX MapOB.

Kunenue npu noHM>KEHHOM J1aBIICHUH.

CriocoObl U3MepeHus BIKHOCTH.

Habntonenue HarpeBaHus 1 MJIaBieHUs KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpaIus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue OTHOCUTEIHHON BIQXKHOCTH BO3/1yXa.

Pasznena 4. DiiekTpoauHaAMHKA

Tema 1. Dnekmpocmamuka

Onexkrpu3anus Teln. OJEKTpUYECKHHd 3apsan. JlBa BHIa DJJIEKTPUYECKUX 3apsioB.
IIpoBOIHUKH, NUANEKTPUKH U MOJYIPOBOJIHUKN. 3aKOH COXPAHEHUS MIEKTPUYECKOTO 3aps/a.

Bs3aumopneiicteue 3apsnoB.  3akoH Kymona. TodeuHbld  2J€KTpUYECKUH — 3apsnl.
Onexrpuueckoe mnoJie. HanpsokénHocTe anektpuyeckoro mnods. IlpuHnun cynepnosunuun
AIEKTPUYECKUX OJIEH. JINHNN HANPSPKEHHOCTU MIEKTPUYECKOTO MOJIS.

PabGora cun anekrpocratuueckoro mnosd. [loteHuuman. Pa3HOCTh  NMOTEHIMAIIOB.
[IpoBOIHUKYN M TUAIEKTPUKHU B AIEKTPOCTATUYECKOM MoJI€. JAM3IeKTpUUeCcKas IPOHULAEMOCTb.

OnexrpoéMkocTs. KoHaeHcaTtop. DNEKTpPOEMKOCTh IUIOCKOTO KOHAEHCATOpA. JHEprus
3apsPKEHHOIO KOHJIEHCATOpa.

TexHuueckre yCTpONCTBA U IPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOI, JJIEKTPOMETP,
ANIEKTPOCTaTUYECKas 3alluTa, 3a3eMJICHHE SIIEKTPONpPUOOPOB, KOHJEHCATOP, KOMUPOBAIBHBIN
anmnapar, CTpyWHBINA IIPUHTED.

Jlemoncmpayuu

YCeTpoCTBO U IPUHLIUII IEUCTBHS DIIEKTPOMETPA.

B3anMoelictBre HadIEeKTPU30BAHHBIX TEIL.



DNEKTPUUECKOE MOJIE 3aPSKEHHBIX TEll.

[IpoBOAHMKHU B 3IEKTPOCTATHUECKOM MOJIE.

DnexTpocTaTU4ecKas 3allluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh  AJIEKTPOEMKOCTH IIJIOCKOTO KOHJEHcaTopa OT IUIOMIAAM ILJIACTHH,
PACCTOSTHUSA MEXKTy HUMH U TUAJICKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannwlit 3nekmpuyeckuit mox. Toku é pa3iuunvix cpeoax

DneKTpUYecKuil TOK. YCIOBUS CYLIECTBOBAHUS 3JIEKTPUUYECKOTO TOKa. VICTOUHMKM TOKa.
Cuna Toxka. [TocTOSTHHBIN TOK.

Hanpsokenne. 3akon OMma a5 ygacTka LIETH.

DnexTpuyeckoe CONPOTHUBIICHUE. YaensHoe COTIPOTUBIIEHUE BEIIECTBA.
[TocnenoBarensHOE, NapayuIEIbHOE, CMEIIAHHOE COEANHEHHUE TPOBOHUKOB.

PaboTa anektpuueckoro Toka. 3akoH Jlkoyns—JleHnia. MOIHOCTB AIEKTPHUYECKOTO TOKA.

DNEeKTpOABMKYIIasl CHUila U BHYTPEHHEE CONPOTUBIICHHE UCTOYHHKA ToKa. 3akoH Oma i
MOJTHOM (3aMKHYTOM) d7eKTpruieckoi nenu. KopoTkoe 3amMpIkaHUeE.

DNeKTpOHHAs MPOBOJAUMOCTH TBEPABIX METAILIOB. 3aBUCUMOCTh CONTPOTUBJICHHS METAJJIOB
oT Temrneparypbl. CBepXIpOBOIUMOCTb.

DNeKTpUYECKU TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[MonynpoBoanuku. CoOCTBEHHass U MpPHUMECHas MPOBOJAUMOCTH MOJYMPOBOJIHUKOB.
CaoiictBa p—n-niepexona. [TomynpoBo HUKOBEIE TPUOOPHI.

DIJIEKTPUYECKUII TOK B pPAcTBOpax M pacijlaBax 3JIEKTPOJUTOB. JEKTPOJIUTHUYECKAs
JUcconManus. JIEKTPOIU3.

DIJIEKTPUYECKHI TOK B razax. CaMOCTOSITENIbHBIA M HECAMOCTOATENIbHBIN pa3psia. MosHus.
[Tna3zma.

Texuuueckue ycTpoiCTBa U MPAKTHYECKOE MPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
UCTOYHUKHA TOKA, DJEKTPOHArpeBareibHble NPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIICHUS, BAKyyMHBIA  JMOJ, TEPMUCTOPI U  (POTOPE3UCTOPHI,
MIOJIYIPOBOIHUKOBBIH IMOJ1, TallbBAHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HAMPSHKCHHUSL.

3aBUCHUMOCTh COTPOTHUBIICHUS LUIUHAPUYECKUX TMPOBOJHUKOB OT JJIUHBL, IUIOLIAIH
MOTIEPEYHOT0 CEYCHUS U MaTepuana.

CMmenianHO€ COeTMHEHUE MPOBOTHUKOB.

[Ipsimoe u3MepeHHne SIeKTPOABIKYIIEH cuiibl. KOpoTkoe 3aMblKaHHE TallbBAHUYECKOTO
AJIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTD COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBHI.

[IpoBOAMMOCTB JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AYXa.

OaHOCTOPOHHSSI TPOBOJIUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne cMEeIaHHOr0 COeIMHEHUS PE3UCTOPOB.

N3mepenne  aIEKTpOJABMKYILIEH CHUJIBI  MCTOYHMKA TOKAa U €ro  BHYTPEHHETO
CONIPOTHUBIICHHUSL.



Habmonenue snexrponusa.

Me:knpeaMeTHbIe CBSI3H

N3ydenne xypca ¢usukm 0O6a3zoBoro ypoBHsS B 10 Kiacce OCYIIECTBISIETCS C YUETOM
COACPIKATCIIbHBIX MCKIPECAMCTHBIX CBSI3EU C KypCaMu MaTCMaTuKHu, 6I/IOJIOI‘I/II/I, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnusie nousamus, CBS3aHHBIE C HM3YYEHHEM METOIOB HAyYHOT'O IO3HAHUS:
SBJICHWE, Hay4YHbId (akt, rumore3a, Qu3uveckas BEIMYMHA, 3aKOH, TCOPHS, HAONIIOJCHUE,
HKCTIIEPUMEHT, MOJICTTUPOBAHNE, MO/ICIb, U3MEPEHHE.

Mamemamuxa: peuieHWe CUCTEMbl ypaBHEHWH, JuHEWHas (yHKums, mapabdoa,
runep0oia, uX rpapuKN ¥ CBONCTBA, TPUTOHOMETPUYECKHE (PYHKIIUU: CUHYC, KOCHHYC, TaHTEHC,
KOTAHI'CHC, OCHOBHOC TPHUIOHOMETPHUUYCCKOC TOXACCTBO, BCKTOPbI M HMX IMPOCKIHMU Ha OCH
KOOPJMHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanudeckoe IBUKEHUE B JKUBOM mpupone, muddysus, ocMoc, TerooOMeH
KUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIadyH, TEIJIOBOE PABHOBECHE), SJIEKTPUUECKUE SBJICHUS B
YKUBOM IPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHWE BEIIECTBA, CTPOSHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBa,
MOJIsIpHasgs MaccCa, TCIJIOBEIC CBOIICTBAa TBép)II)IX TECII, )KH}IKOCTGﬁ N Ta30B, JJICKTPHUYCCKUC
CBOWCTBA METAJIOB, DJIEKTPOJUTHIECKAS TUCCOIIUAIINS, TaThBaHUKA.

T'eoepagus: BIaxXHOCTH BO3IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeus: nipeoOpa3oBaHNe IBWKCHUH C MCIIOJIb30BAHHEM MEXaHU3MOB, YUET TPCHUS B
TEXHUKEC, MOAMMWITHUKHN, HCIOJB30BAHUC 3aKOHa COXPAaHCHHA HMITYJIbCA B TCXHHUKE (paKeTa,
BOJOMET W JpYrue), JABUTaTelb BHYTPEHHErO CropaHus, mapoBas TypOWHa, OBITOBOM
XOJIOJMIIFHHUK, KOHIUITHOHED, TEXHOJIOTUH TOJTy4EHHsI COBPEMEHHBIX MaTE€pPHajIoB, B TOM YHCIIE
HAaHOMATCpUAIIOB, W  HAHOTEXHOJOTHMH,  OJJEKTPOCTaTHYeCKas  3alluTa,  3a3eMJICHHE
ANIEKTPONIPUOOPOB, KCEPOKC, CTPYWHBIH TPUHTEP, dJIEKTPOHArpeBaTeiIbHBIE  MPHOOPHI,
AIIEKTPOOCBETUTENILHBIC TIPUOOPHI, TaThBAHHUKA.

11 KVIIACC

Pasznena 4. DiiekTpoauHaAMHKA

Tema 3. Maznummnoe none. I1eKmpomMacHUMHAA UHOYKUUA

[TocrositHHple MarHuThl. B3aumopelicTBHE NOCTOSHHBIX MAarHUTOB. MaruuTHoe IoJie.
BekTop marauTtHOM nHAyKuuu. [IpuHIMn cynepno3uuyu MarHUTHbIX MoJiel. JIMHUKM MarHuTHOM
nHayKnuu. KapTuHa nTuHui MarHUTHOM MHIYKIIUMU OISl HIOCTOSIHHBIX MarHUTOB.

MarnuTtHOe mojie MpOBOJHUKA ¢ TOKOM. KapThHa nMHMI MHIYKIIMM MarHUTHOTO MOJIA
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO IPOBOJHUKA, KATYILIKH C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBre NPOBOIHUKOB C TOKOM.

Cuna Amrmepa, €€ MOyJIb U HalpaBIICHHUE.

Cuna JlopeHua, e€ wmoaynb M HampaBiieHHe. JIBUKeHHME 3apspKeHHOW 4YacTHIbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopenria.

SIBneHue SNEKTPOMarHUTHOM HWHAYKIUHU. [lOTOK BeKkTOopa MarHUTHOM HMHAYKIUU.
DNEKTPOABMKYIIAS CUJIa UHAYKIIMHU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIMN Dapajes.

BuxpeBoe »snexTpuueckoe mose. IIEKTPOJBHXKYILass CUja WHIAYKIUMU B IPOBOJIHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHnykTUBHOCTD. SIBJIEHUE CAMOMHAYKIIMH. DIEKTPOIBUKYILAs CUJIa CAMOUHTYKIIUH.



DHeprusi MarHuTHOTO TOJIsl KATYIIKU C TOKOM.

DNEeKTPOMarHuTHOE TOJIE.

TexHuueckue YyCTpONCTBA W MPAKTUYECKOE MPUMEHEHUE: TIOCTOSHHbIE MAarHUTHI,
AJIEKTPOMArHUTBHI, 3JIEKTPOIBUTATEIb, YCKOPUTEIIN 3IEMEHTAPHBIX YaCTHUIl, UHIYKIIMOHHAS N1E€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I10JIEM.

JIuHWY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3anmopeiictBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Awmrmepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SIBneHue AMEKTPOMArHUTHON MHIYKIIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOJBIKYIIEH CHUIIBI MHAYKIIMU OT CKOPOCTH M3MEHEHHS] MarHUTHOTO
ITOTOKA.

SIBrieHNE CAaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3ydyeHre MarHUTHOTO MOJISt KaTYLIKH C TOKOM.

WccnenoBanue neicTBUS NOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.

UccnenoBanue siBiI€HUS IEKTPOMArHUTHOM MHIYKIINH.

Pasznes 5. KosieOanusi ¥ BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMacHuUmHbsle KOJ1e0aHus

KonebatenpHast cucrema. CBoOOgHBIE MexaHWYEeCKHe KosieObaHus. [apMoHHueckue
konebanus. Ilepwon, dwacrtora, amrumryna W ¢asza kojebanwit. [IpyXKUHHBI MasSTHUK.
MareMaTtnueckuii MasTHUK. YpaBHEHHUE TapMOHHYECKUX KojeOanuii. [IpeBpamenue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHMSIX.

Konebatenpubiii koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJICOAHUS B HICATHBHOM
KOJIeOATeIbHOM KOHType. AHAJIOTUS MEXKIy MEXaHWYECKUMH M DJICKTPOMArHUTHBIMU
koJsiebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHUsI SHEPTHHM B UACATHBHOM KOJIeOaTeIbHOM
KOHTYDE.

[IpencraBneHue o 3aryxawmux KojeOaHUsX. BrIHYyKIEHHbIE MEXaHHMYECKHE KOJICOaHUs.
Pe3onanc. BeiHyKIeHHBIE 2IIEKTPOMArHUTHBIE KOJIEOaHUSI.

[Tepemennbiii Tok. CHHYCOUTANBbHBIN MEpeMEHHbIH TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYIHOE U IEHCTBYIOIIEE 3HAUYCHUE CUIIBI TOKA M HAMIPSHKEHUS.

Tpancdhopmarop. IlpousBoacTBO, mepemaya M MOTPEOIECHUE SICKTPUUYCCKON DSHEPTUH.
DKOJIOTHYECKHE PUCKU TPU MPOU3BOJACTBE dJeKTpodHepruu. KynbTypa HCHoOIb30BaHUS
ANIEKTPOIHEPT U B TIOBCEAHEBHOM JKH3HU.

TexHuueckre yCTpONCTBA M MPAKTUYECKOE TPUMEHEHHE: JIIEKTPUUECKH 3BOHOK,
reHepaTop NEPEMEHHOTO TOKa, JIMHUHU AJIEKTpoIepeaay.

Jemoncmpayuu

HccnenoBanue nmapamMeTpoB KoJiebaTeabHONU CUCTEMBI (MIPYKUHHBIA MIIM MaTeMaTUYECKUIN
MasITHUK).

Habnronenue 3aTyxarommx KojaeOaHHi.

HccnenoBanue cBOMCTB BEIHYK/ICHHBIX KOJIeOaHUM.

Habmonenue pe3onanca.



CBOOOTHBIE IEKTPOMArHUTHBIC KOJICOaHUSI.

OcuumiorpaMmbl  (3aBUCUMOCTH  CHJIBI TOKAa UM HAaNpsDKEHUS OT BPEMEHH) s
AIIEKTPOMATrHUTHBIX KOJICOAHHIA.

Pe3onanc mpu mocienoBaTeIbHOM COCAMHEHUHM PE3UCTOPA, KATYIIKM WHIYKTHBHOCTH U
KOHJIEHCATOpAa.

Mogenb TUHUM 3IEKTPOIEepeaun.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue 3aBUCHMMOCTH TIEPHOJIa MAJIBIX KOJIEOAHUM Irpy3a HA HUTHU OT JUIMHBI HUTH U
Macchl Tpy3a.

HccnenoBanue TmepeMEHHOrO TOKa B IENM U3 TOCIEIOBATEIbHO COCIMHEHHBIX
KOHJIGHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpoOMaAzZHUmMHble 60THbL

Mexanuveckue BOJHBI, YCIOBUs pactipocTpanenus. [lepuon. CKopocTh pacpocTpaHeHHUs
u JnuHa BOdHBL [lomepeuHble W TpoJOJbHBIE BOJHBL. MHTepdepenius u audpaxius
MEXaHHYECKHUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJIHBI. Y CIIOBUS H3JIYYCHHS DJICKTPOMAarHWTHBIX BOJH. BiammHas
opueHTanus BeKTOopoB E, B, V B snexkrpomarauTHON BOJiHE. CBOWCTBA AJIEKTPOMArHUTHBIX
BOJIH: OTpaXEHHWE, TMpeJoMJIeHHe, ToJysgpu3anus, maudpakmus, wuatepdeperius. CKopocTh
ANIEKTPOMATrHUTHBIX BOJIH.

[IIkama >M€KTPOMAarHUTHBIX BOJIH. [IprMEHEHHE AIEKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHIUIIB paTIUOCBS3U U TEIEBUACHUS. Paaromokarusi.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOUIEH CPEIbI.

TexHudeckne yCcTpoCTBA M MPAKTHYECKOE TPUMEHEHHE: MY3bIKAIbHBIC WHCTPYMEHTHI,
YIBTPa3BYKOBasl JMArHOCTUKA B TEXHUKE W MEIUIIMHE, pajap, PaaIuoNpUEMHHK, TEICBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacpOCTPaHEHHUE TIOTIEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Koneb6mromeecs Teno kKak HCTOYHUK 3BYKA.

HabGnronenue oTpakeHus U MpeIoMIICHNS MEXaHUYECKUX BOJIH.

Ha6nronenue narepdepeHuy u AuGpakiiuy MeXaHHIECKUX BOJTH.

3BYKOBOM pPE30HAHC.

Habmrionenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHa C aMIUIMTYJOM W YacTOTOM
KOJICOaHUI.

HccnenoBanne  CBOWCTB — DJIGKTPOMAarHUTHBIX — BOJIH:  OTPaKEHHE, TPEIOMIICHHE,
noJsipu3anus, tudpakius, HHTepepeHIIns..

Tema 3. Onmuxa

I'eomeTrpuueckas ontuka. [IpsmMonuHeliHOe pacpocTpaHEHUE CBETa B OJIHOPOJIHOM cpee.
JIyud cBera. ToUeYHBIN UCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. IlocTpoeHue H300paKeHUH B TMIIOCKOM
3epkaie.

[Ipenomnenne cBera. 3akoHBl MpENOMIEHUS CBeTa. AOCONIOTHBIM IOKazareib
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. I[IpenenbHbI Yroj MOJHOTO BHYTPEHHETO
OTPAXKEHUS.

Hucnepcus ceeta. CoxxHbIi cocTaB 6enoro ceera. LBer.



CoOuparome u pacceuBaromue JUH3bBL. ToHKas nuH3a. DOKYCHOE pacCTOSHHE W
OTITUYECKAs CHJIa TOHKOW JIMH3EL. [locTpoeHne n300pakeHHit B COOMPAIOIINX U PACCEUBAIOIIUX
nuH3ax. PopMysia TOHKOM JIMH3BIL. Y BEIMYECHUE, JaBAEMOE JIMH30M.

[Ipenensl TpUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. Wutepdepenumsi cBera. KorepeHTHbIE HCTOYHHMKH. Y CJIOBHS
HaAOJIOJICHUS] MAKCHMYMOB 1 MUHUMYMOB B HHTEP(PEPESHIITMOHHON KapTUHE OT IBYX CHH(]A3ZHBIX
KOT€PEHTHBIX UCTOUHUKOB.

Hudpakmust  cBera. JudpaxnmonHas pemérka. YcinoBue HaOMIOACHUS TJIaBHBIX
MaKCHMYMOB TIpHY TIaJICHU MOHOXPOMATHUYECKOTO CBETa Ha JU(PPAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpOWCTBAa W MPAKTHUYECKOE MpPHUMEHEHWE: OYKH, Jiyrna, (oroammapar,
MPOEKIIMOHHBIN ammapar, MHKPOCKOT, TEJIECKON, BOJIOKOHHAs OINTHKA, AUPPAKIIHOHHAS
peméTKa, MOJIAPOUI.

Jlemoncmpayuu

[IpsiMonmHEeiHOE pacrpocTpaHEeHUe, OTpa)XE€HWE M TpejomiieHne cBerta. OnTudeckue
puOOPHI.

[TonHoe BHYTpeHHEe oTpaxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBONCTB M300paKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIA, TeJIECKOTA.

HaGmronenue nnrepdepeHiinm crera.

Ha6mronenue qudpakinum certa.

HaGnronenue aucnepcun cBeTa.

[Tonyyenue cnekTpa ¢ TOMOILBIO IPU3MBI.

[TonydyeHue cnekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue nokasaresns nNpesoMIIeHUs CTEKIA.

HccnenoBanue cBONCTB M300pakKeHUH B JIMH3AX.

Habmronenue nucnepcun cBera.

Pa3znen 6. OcHOBBI cienMAJILHOH TEOPHUH OTHOCHUTEILHOCTH

['panuubl TPUMEHUMOCTH KJIAaCCMYECKOW MeXaHuKu. [locTynmarsl crneuralibHON Teopuu
OTHOCHUTEJIbHOCTH: HHBApHAaHTHOCTh MOJYJsl CKOPOCTH CB€Ta B BaKyyme, IPUHLUI
OTHOCHTEIBHOCTH DWHINITEHHA.

OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHHU U COKPAILICHUE JJTUHBI.

DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOM YaCTULIBI.

CBs13b MaccChl € SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPIUsl IOKOSL.

Pazgen 7. KBantoBas ¢pusuka

Tema 1. Inemenmot K6aHMO60OU ONMUKU

®otonbl. ®opmyna [Inanka cBsa3M sHEprun (GOTOHA C €r0 YACTOTOW. DHEPrus U UMILYIIbC
¢doToHa.

OtkpeiTie u uccienoBanue ¢ororddekra. Ombitel A. I. CrosetoBa. 3aKoHBI
¢dororddexra. YpasHenue DitHmTeiHa 1 potosddexra. «KpacHas rpanuna» Gotosdpdexra.

JNaBnenue ceera. Onbitel [1. H. JIeOenena.

XHUMHUYECKOE IEUCTBUE CBETA.



TexHuuecKre yCTPOWCTBA M IMPAKTUYECKOE MPUMEHEHHUe: (PoTolieMeHT, (OTOMATUHK,
CoJIHEYHast OaTapesi, CBETOIHOI.

Jlemoncmpayuu
D013 PeKT Ha YCTAHOBKE C IMHKOBOH IJIACTHHOM.
HccnenoBanue 3akoHOB BHEMIHETO (oTod(hDeKTa.
Ceeroauo.
Conneunas G6artapest.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OnbiTel Pesepdopaa mo paccesnuto o -dactuul. [lmanerapnHas
mozenb aroma. Ilocrynarer bopa. M3nyyenne n mornomenre GOTOHOB MPH HEpexoe aToMa ¢
OJIHOTO YpPOBHSI B3Hepruu Ha JApyro. Buapl crnekrpoB. CHekTp ypoBHEW 3HEpruM artoma
BOJIOPOJA.
BonHoBbI€ cBOMcTBa yacTull. BosHel ne bpoitnsa. KoprnyckyasipHO-BOJHOBOW Tyainu3M.
CrioHTaHHOE U BBIHYXJCHHOE U3TyYECHHUE.
TexHuueckre yCTpOMCTBA M NPAKTUYECKOE TNPUMEHEHHWE: CIEKTPAJIbHBIM aHaIU3
(criekTpockom), 1a3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens ombiTa Pezepdopaa.
Omnpenenenre JJIMHBI BOJHBI JIa3epa.
Habmtoenne nuHeHyaThIX CIEKTPOB U3IIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
Ha6nronenune nuHeHvYaToro crexkTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTHI, JTIOKa3bIBAKOIINE CJI0KHOCTh CTPOEHUS aqpa. OTtkppITHE
paaunoaktuBHOCTH. OnBITH Pedepdopaa o onpeneneHno coctaBa pagJioakTUBHOIO H3JTyYEHUSI.
CgoiicTBa anbda-, 6era-, raMMa-u3aydeHus. BiusHue paquoakTUBHOCTH Ha >KUBBIE OPraHU3MBI.
OTtkpeITHE TTPOTOHA M HelTpoHa. HykimonHast monens siapa ['elizendepra—lBanenko. 3apsi
sanapa. MaccoBoe uuncio sapa. M3zoronst.
Anbda-pacniag. DJIEKTPOHHBIH M TO3UTPOHHBIA Oera-pacnaza. ['amma-usmydenue. 3aKoH
PaaOaKTUBHOIO pacraja.
DHeprus cBS3U HYKJIOHOB B sifpe. AnepHblie cuiibl. Jledekt Macchl siipa.
SAnepublie peakuuu. Jlenenve u cuHTE3 SA€Ep.
SAnepubiii  peaktop. TepmosiaepHbiii cuHTe3. [IpoOseMbl M TEPCIEKTUBBI  SICPHOM
SHEPreTUKU. DKOJIOTUUECKHUE ACTIEKTHI SIAEPHON IHEPreTUKH.
DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.
MeTo 11 HAOMIOAEHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.
OdyHIaMeHTanbHbIe B3auMoieiicTBus. EqMHCTBO pusnueckoil KapTHHBI MUpA.
TexHudeckue ycTpoWcTBa M NMPAKTUYECKOE NMPUMEHEHHUE: J03MMETp, Kamepa BuibcoHa,
SJICpHBINA peakTop, aToMHasi bomoa.
Jemoncmpayuu
CuéTYnK MOHM3UPYIOUIUX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nes 8. DiieMeHTBHI ACTPOHOMMH U ACTPOPU3NKHU



Oranel  pa3BuUTUs  acTpoHomuM. [lpukinazHoe M MHMpPOBO33PEHUECKOE 3HAUYCHHE
aCTPOHOMHUHU.

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

ConneuHas cucrema.

Connue. ConHeuHass akTUBHOCTb. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3NBL, UX
OCHOBHBIE XapaKTEpUCTUKU. JluarpaMma «CHEKTpPaJIbHbI KJIACC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» JUId 3BE3] TJIaBHOM
ocyieoBareabHOCTU. BHyTpeHHee crpoeHue 3BE34. CoOBpEeMEHHbIE MPEJICTaBICHUS O
MIPOUCXOXKAEHUU U 3BoJronu CoJlHLIa U 3BE3/1. DTalnbl KU3HU 3BE3L.

Mneunsiii [Iyts — Hama [ManakTuka. [lonoxenue u nemwxenue Connua B ['anakruke. Tumst
rajiakTuk. PanmoranakTuku u kBa3apsl. YEpHbIE ABIPHI B siApax rajlakTUK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6na. PazOeranue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepeménneie npoOieMbl acCTpOHOMUH.

Yuenuueckue nabnrooenus

Habntonenuss HeBOOPYKEHHBIM TJIa30M C HCIHOJB30BaHUEM KOMITBIOTEPHBIX MPUIIOKEHUN
JUI OTIpeJieNIeHUs MOJI0XKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro noagymapus u ipKue 3BE3/IbI.

Habmonenus B teneckon Jlynsl, maner, Mneunoro Ilyru.

Oo0o01maruiee NOBTOPEHNE

Ponp ¢u3umku M acTpoHOMHM B SKOHOMHMYECKOW, TEXHOJIOTHMYECKOW, COIMAIbHON U
THUYECKOM cdepax MesATeNbHOCTH 4YeNOBEKa, pojib W MeCcTOo (UMK U acTPOHOMHUHU B
COBPEMEHHOW HaydyHOW KapTUHE MHUpPa, POJb (PU3NUECKOW TEopud B (POPMUPOBAHUU
MpEeACTABICHUHN 0 (U3NUECKONW KapTHHE MUPA, MECTO (PU3UIECKON KapTHUHBI MHPa B OOIIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MTPEICTaBICHHI O IpUpO/IE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne kypca ¢usuku 06a3zoBoro ypoBHS B 11 Kkjacce OCyIIECTBISETCS C Yy4ETOM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBfA3€M € KypcaMH MaTeMaTUKHU, OHOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJOTHUH.

Meosicnpeomemnvle nouamusi, CBSI3aHHBIE C H3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHUE, HAy4yHbId (akT, rumoresa, (Qu3myeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIO/EHUE,
AKCIEPUMEHT, MOJICITUPOBAHIE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHUe CUCTEMbl YpaBHEHHM, TPUTOHOMETpUYECKHE (YHKIHMH: CHHYC,
KOCHUHYC, TAHTEHC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKAECTBO, BEKTOPHl M HX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIC DJIEMEHTAPHBIX (DYHKIIUH,
MIPU3HAKU TI0JI00US TPEYTOJILHUKOB, OMIPEIeICHHE TUIOIIAIU TUIOCKUX QUryp u o0bEma Ted.

buonocus: snexTpuyeckue SBICHUS B KUBOW HpHUpoJE, KojiedaTelbHbIE IBWKEHUS B
KUBOM NPUPOJE, ONTUYECKHE SIBICHHUS B JKUBOW NPUPOJE, ACUCTBUE paJWallUM Ha JKUBBIE
OpraHU3MBbI.

Xumusa: CTPOEHHE aTOMOB U MOJIEKYJN, KpPUCTAJUIM4YECKas CTPYKTypa TBEPABIX Tel,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIUIMYECKON PEHIETKY, CIIEKTPAJIbHBINA aHaIU3.

l'eoepaghus: MarHUTHBIE TOJIOCA 3EMJIM, 3aJIe)KH MAarHUTHBIX Py, (POTOCHEMKA 3€MHOU
MIOBEPXHOCTH, IIPEICKA3aHNE 3EMIIETPACEHUH.



Texnonozusn: TUHUM DIEKTPOIEPENAd, T€HEPATOP MEPEMEHHOIO TOKA, JJIEKTPOJBUIaTElIb,
WHAYKIIMOHHAS T[e4b, pajnap, paauonpuéMHHK, TEJIeBH30p, aHTeHHa, TenedoH, CBU-meus,
MPOEKIIMOHHBIN anmapar, BOJJOKOHHAs ONTUKA, COJIHEYHAas OaTapesl.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHoro mpenmera «Pusnka» Ha ypOBHE CpeIHEro oO0mero oOpa3oBaHHA
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTIKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEeIIbHBIX PE3YJIBTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIM9HOCTHBIE Pe3yabTaThl OCBOCHHS y4eOHOro mpenMera «Du3uKka» JOKHBI OTPaXkaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYAIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3UTUBHBIX BHYTPEHHUX
yOeXKIEeHU, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOIIECTBa,
paciupeHne >KU3HCHHOTO OIBITa M OIBITa JIEATSIBHOCTH B TPOIECCE PEaTH3AMA OCHOBHBIX
HaIPaBJICHUH BOCIIMUTATEIBHOMN JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaxIaHCcKOro BOCIMTAHUSA:

COPMHUPOBAHHOCTh  TPAKIAHCKON TMO3UIMKM  OOYYalomerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHUICKOTO OOIIEeCTBA;

MPUHATHE TPAJIAIAOHHBIX OOMEYCTIOBEYCCKIX TYMAHUCTHUYSCKUX M JIEMOKPATHUYCCKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCATEIBHOCTh B HMHTEpECaX TI'Pa)KJTaHCKOTO OOIIEeCTBa,
y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHu3alliim;

YMEHHE B3aMMOJCHCTBOBATh C COLMAIBHBIMH WHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIUSAMHI 1 Ha3HAUYEHUEM;

TOTOBHOCTb K TYMaHUTApHOM U BOJOHTEPCKON NEeSTEIbHOCTH;

2)IaTPUOTHYECKOT0 BOCIIUTAHMS:

c(OpPMUPOBAHHOCTH POCCUICKON IPakIaHCKON MIEHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYAApCTBEHHBIM CHUMBOJIaM, JIOCTIXKEHUSM POCCUUCKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYallMI0 W MPUHUMATh OCO3HAHHbBIE PEIICHUS, OPHUEHTUPYACH
Ha MOpaIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM YHUCJIE B JCSITENLHOCTU YIEHOTO;

OCO3HaHHKE JIMYHOTO BKJIaJla B TOCTPOCHUE YCTOMUMBOTO OYAyIIEero;

4)3cTeTHYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MUY, BKIIIOYasi 3CTETUKY HAYYHOTO TBOPUYECTBA, MIPUCYIIETO
¢buznueckoit HayKe;

5)TpynaoBoro BocnuTaHus:

WHTEpEeC K pa3nuyHbiM chepam TpodeCCHOHANBHON JESITeNbHOCTH, B TOM YHCTE
CBSA3aHHBIM C (M3UKOW U TEXHHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieit
npodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 00pa30oBaHMIO U caMOOOpa30BaHUIO B 00JAacTH (HU3UKH Ha
MPOTSHKEHUH BCEH KU3HU;

6)3K0J10r14ecKOro BOCIUTAHUS:

c(hOPMUPOBAHHOCTh IKOJIOTHYECKON KYIbTYphI, OCO3HAaHHE TJI00ATBLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;



IJIJAHUPOBAHUE U OCYLIECTBICHUE ICHCTBUM B OKPYXKAIOLIEH Cpele Ha OCHOBE 3HAHMSA
LeJIed yCTOMYUBOTO Pa3BUTHS YEIIOBEYECTBA;

paciiMpeHUe OmbITa JEATEIBHOCTH HKOJIOTMYECKOM HAIpaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7)IIeHHOCTH HAYYHOI'0 ITO3HAHMSA:

Cc(OPMHUPOBAHHOCTh  MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3HMUECKON HAYKH;

OCO3HAHHE LIEHHOCTU HAY4YHOMU JESTEebHOCTH, TOTOBHOCTh B IPOLECCE M3YUEHUS (PU3UKU
OCYILIECTBIIATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESITEbHOCTh MHIMBUYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBHUS

ba3oBble JJornueckue aeiicTBUA:

CaMOCTOSITEIIBHO (hOPMYJIMPOBATh M aKTYaIM3UPOBATH MPOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPEJICIIATH TSN JeATSIILHOCTH, 33]1aBaTh apaMeTPhl M KPUTEPHH UX JTOCTHIKEHUS;

BBISIBIISATH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B PACCMATPUBAEMBIX (PU3MUCCKUX SIBIICHHSIX;

pa3pabaTeIBaTh IJIaH PEIICHUS MPOOJIEMBI C YIETOM aHAIM3a HMCIOIIUXCS MaTESPHATBLHBIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JCSATCILHOCTH, OICHUBATH COOTBETCTBHE PE3YJITATOB IEJISAM,
OIICHUBATh PUCKH TOCJICICTBUN ACITCILHOCTH;

KOOPJIMHUPOBATh W BBHINOJHATH pPA0OTy B YCIOBHUSAX pPEAbHOTO, BUPTYAJIbLHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIIJICHUE ITPH PEIICHUH dKU3HEHHBIX MPOOJIeM.

Ba3oBhle ucciienoBarebCcKHe 1eCTBUA

BJIQJICTh HAyYHON TEPMHHOJIOTHEH, KJIFOYEBBIMU TOHATHSIMH M METOJaMU (DU3HYECKOMN
HAYKH;

BJIaJICTh HABBIKAMH Y4e€OHO-HCCJICIOBATEIBCKOM M MPOCKTHOM JCATEILHOCTH B 00IacTH
(U3HKH, CIOCOOHOCTBHIO H TOTOBHOCTBIO K CAMOCTOSTEIPHOMY TTOMCKY METOJIOB PEIICHUS 3a/1a4
(U3HYECKOTO COJICPIKAHUS, IPUMEHEHHUIO Pa3IMYHBIX METOI0B TIO3HAHHSI,

BJIQJICTh BUJAMH JCSITCILHOCTH IO TOJYYCHHIO HOBOTO 3HAHHWS, €r0 HHTEPIPETALH,
npeoOpa3oBaHUI0 W TMPHUMCHEHHIO B PA3JIMYHBIX YYCOHBIX CHTYallUsAX, B TOM 4YHCIE IpPU
CO3JaHUU Y4EOHBIX TPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITh TIPUYMHHO-CJICIICTBCHHBIC CBSI3M M aKTyaJM3UpOBAaTh 3a/lady, BBIJIBHUIaTh
TUIOTEe3y €€ pelIeHHs, HAaXOJWUTh AapryMEHThI JUIS JOKa3aTelIbCTBA CBOMX YTBEPXKICHHIA,
3aJ1aBaTh IapaMeTPhl U KPUTEPUH PEIICHHUS,

aHAJIM3UPOBATH MOJTYYCHHBIE B XO/I€ PEIICHUs 3a]]aui Pe3yabTaThl, KpUTHUECKU OIICHUBATh
WX IOCTOBEPHOCTH, MPOTHO3WPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTH U (GOPMYIHPOBATH COOCTBEHHBIE 33a/1a41 B 00pa30BaTEeIbHON AESITENFHOCTH, B TOM
quclie IPU U3YUYEeHUHU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CHUTYAIIUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00IACTh KUIHEACITETbHOCTH;

yMETh UHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC UJICH, TIpe/yIaraTh OPUTHHAIBHBIE OIXO0bI U PEIICHNUS;

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



Padora c undopmanueii:

BJIQJIETh HABBIKAMH TOJy4eHHs] WH(pOpMAK (U3UIECKOTO COJEPKAHUA U3 MUCTOUYHUKOB
pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYLIECTBJISATh IOUCK, aHAIM3, CUCTEMAaTU3alUI U
MHTEPHpETanio HHPOPMALIUN PA3THYHBIX BUJOB U (OPM MPEICTABICHHUS;

OILICHUBATh JJOCTOBEPHOCTbh UH(POpPMALINH;

HCIO0JIb30BAaTh CPEACTBA HH(POPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTUN B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3allMOHHBIX 3a/1ad C COONIOIEHuEM
TpeOOBaHUN IPTOHOMHKH, TEXHUKH 0€301TaCHOCTH, THTHEHBI, PECypcOCOepeKEHHsI, TPABOBBIX U
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHOW O€3011aCHOCTH;

CO3/1aBaTh TEKCTHl (PU3MUYECKOTO COJEepXKaHWA B pPa3NIuyHbIX (opMatax C yd€Trom
Ha3HayeHus UWHQopManMM ¥ 1ENEeBOW ayAUTOPUM, BBIOMpas ONTUMAIbHYIO (QOopMy
MIPE/ICTaBICHUS U BU3YyaIU3alliH.

KoMMyHHKaTHUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS:

OCYIIECTBJISITH OOIIEHNE HAa ypoKax (PM3UKU U BO BHE-YPOUHOU JIEATETLHOCTH;

paCHOSHaBaTI) npegmocmmm KOHCbJ'II/IKTHI)IX CI/ITyaHI/Iﬁ " CMAT4YaTh KOH(bJ'II/IKTI)I;

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3pPEHHUS C MCIOJb30BAaHUEM S3BIKOBBIX
CPEJNCTB;

MMOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUIYAIbHON paOOThI;

BBIOMpATh TEMaTUKy U METOJAbl COBMECTHBIX ACHCTBHH C y4éTOM OOLIUMX HHTEPECOB U
BO3MOKHOCTEH Ka)KJ0TO UIeHa KOJIJICKTHBA;

MPUHUMATh TI€JIM COBMECTHOW JIESATEIbHOCTH, OPraHU30BBIBATh W KOOPAMHHPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJAThH IUIAH JEHCTBUHM, pACIPENENATh POJH C Y4ETOM
MHEHHH Y9aCTHHKOB, 00CY)X/IaTh pe3yibTaThl COBMECTHOU pabOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJIA/a M KAKIOTO0 YJ4aCTHHUKA KOMaHIBI B OOLIUN pe3yabTaT
0 pa3paboOTaHHBIM KPUTEPHSIM;

npeJiaraTh HOBBIC MPOEKTHI, OIEHWBATh HWJICH C TO3UIMH HOBU3HBI, OPUTHHAJILHOCTH,
MPAKTUYECKOW 3HAYMMOCTH,

OCYIIECTBJISATh TO3UTHBHOE CTPATETHYECKOE TIOBEJACHUE B PA3IMYHBIX CHUTYaIHSIX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHHBepPcaJIbHbIE YUeOHbIE 1eiCTBHUS

Camoopranuszanmsi:

CaMOCTOSITENIBHO OCYILECTBISATh IMO3HABATEIBHYIO JEATEIbHOCTh B 00JacTU (PU3UKU H
aACTPOHOMUU, BBISIBIISITH MMPOOJIEMBI, CTABUTH U ()OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIBHO COCTABJISITh IJIaH PEIIeHUs PAcYETHBIX W KadeCTBEHHBIX 3a/lad, IJIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ YYETOM HMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U NMPEANOYTECHU;

JIaBaTh OLEHKY HOBBIM CUTYallUsIM;

pacimupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE TUYHBIX MPEANIOYTCHUH;

JieNaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;

OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO W TMPOSIBICHUIO OPYIUIHH B 00IacTH (U3HKH,
MTOCTOSIHHO TOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAIbHBII HHTEJJIEKT:



JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JESTEIIBHOCTb, OLICHUBAThH
COOTBETCTBUE PE3YJILTATOB LEIISM;

BJIaJICTh HAaBbIKAMH MO3HABATEIBHON Pe(IEKCHH KaK OCO3HAHUS COBEPIIACMBIX JCHCTBHI
1 MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

MCTIOJIB30BaTh MPUEMBI pe()IeKCHH ISl OLICHKH CUTYAIMH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHHUS [0 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI U apT'yMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB AEATEIbHOCTH;

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMIMOKH.

B npornecce noCTHKEHUS TUYHOCTHBIX PE3YJIbTaTOB OCBOEHHUS NMPOrPAMMBI IO (PU3UKE IS
YpOBHSI CpeliHero obiiero oopa3oBaHusl y 0OydarOIINXCsS COBEPIICHCTBYETCS dMOIIMOHATBHBIN
MHTEJJIEKT, IPeANoaraiomui chopMupOBaHHOCTD:

CaMOCO3HAHU$, BKIIOYAIOIIETO CIIOCOOHOCTh MOHMUMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ce0e€;

caMoperyJIupoBaHus, BKJIIOYAIOLIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHUE, CIHOCOOHOCTh aJalTHPOBATHCS K HMOLMOHAIBHBIM
M3MEHEHUSIM U IPOSBIATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTpEHHEIl MOTHBAallMM, BKIIOYAIOUIEH CTpeMJieHWEe K JOCTHKEHHIO LI U YCHexy,
ONTUMMU3M, HHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/I U3 CBOUX BO3MOXKHOCTEN;

SMIATHH, BKJIIOYAIONMIEH CHOCOOHOCTh NMOHHMMATh AMOLIMOHAIBHOE COCTOSIHUE JPYTHUX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh BHICTPAUBATh OTHOIICHUS C IPYTHUMH
JOJIbMH, 3a00TUTHCS, MIPOSBIIATH UHTEPEC U pa3peliaTth KOH(IUKTHL

HNPEIMETHBIE PE3YJIBTATHBI

K xoniy obyuenus B 10 kiaacce npeaMeTHble pe3yabTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:

JEMOHCTPUPOBATh HA MpHUMEpax pojib U MecTO (U3UKH B (POPMHPOBAHUH COBPEMEHHOI
HAyYHOW KapTUHBI MUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJIOTHH, B MPAKTHUECKOI
NeSITEeNIbHOCTH JIFOZICH;

YUUTBHIBATh TPAHULBI MPUMEHEHUS H3YyYCHHBIX (PU3MYECKUX MOJeNell: MaTepuanbHas
TOYKa, MHEepUUalIbHas CUCTeMa OTCYETa, aOCONIOTHO TBEPAOE TENO, MACANbHBIA Tra3, MOIENU
CTPOEHUS Ta30B, )KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIH DIIIEKTPUYECKUN 3aps] MpU pelIeHUU
buznueckux 3a1ay;

pacrno3HaBaTh (U3UYECKUE SBICHUS (IIPOLECChI) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMHETUYECKONM TEOPUM CTPOEHUS BEIIECTBA W AJIEKTPOJAWHAMUKHU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MPsIMOJMHEWHOE MIBH)KEHHE, CBOOOJHOE TaJeHHE Tel,
JIBUKEHHE 10 OKPY)KHOCTH, HHepIus, B3auMmojeictBue ten, auddysus, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX Tell, U3MEHEHHE 00bEMa Tel MpU HarpeBaHUU
(oxyakieHnn), TeTJIOBOE paBHOBECHE, HCIIapeHHe, KOHACH CAIlUs, TNIaBIIEHUE, KPUCTAIITU3allu,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, MOBBIICHUE TABJICHUS ra3a MPU €ro HAarpeBaHUU B 3aKPBITOM
COCyJle, CBS3b MEXIY IapaMeTpamMu COCTOSIHMS Tra3a B H30Ipolieccax, JJIEKTpU3auus Ted,
B3aMMOJICIICTBUE 3apAJIOB;



ONHCBHIBATh MEXAaHUYECKOE ABIIKEHHE, UCIOJb3ysd (U3NYECKUE BEIMYMHBI: KOOPAWHATA,
IIyTh, NEPEMEILEHHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHia, UMIYJIbC Tejla, KMHETUYecKast
SHEprus, MOTEHIMabHAs SHEPrus, MeXaHudeckas paboTa, MeXaHHYecKass MOIIHOCTb; NpHU
ONMMCAaHUM TPABWIBHO TPAKTOBaTh (U3UYECKUH CMBICH HCIOJB3YyEMBIX BEIMYHH, HX
0003HAYCHHSI ¥ €JMHHUIIBI, HAXOAUTH (POPMYIIbI, CBA3BIBAIONINE JAHHYIO (PH3UYECKYIO BEITHUNHY
C IpYrUMH BEIMYHUHAMU;

ONMCHIBaTh H3YYEHHBIE TEIJIOBbIE CBOWCTBA TEl M TEIUIOBBIE SBJICHUS, WCIIOJb3Ys
¢u3nveckue BENWYHMHBL: JaBJICHHE Ta3a, TEMIeparypa, CpenHsisi KHHETHYEeCKas OSHEprus
Xa0TUYECKOTO JIBUKEHHUSI MOJIEKYJ, CpEJHEKBaJpaTU4YHas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KOI(QQHUIHMEHT MOJIE3HOTO JEHCTBHS TEIIOBOTO
JBUTATENs; IPU ONTUCAHUH MPABUIIBHO TPAKTOBATH (PU3MUECKUI CMBICI HCIOJIb3YEMBIX BEIMUUH,
uxX 0003HAYeHUS M EIUHMIIBI, HAXOJUTh (OPMYJbI, CBS3bIBAIONINE JAaHHYIO (U3HUYECKYIO
BEJIMYMHY C JPYTHMHU BEJTMUMHAM;

OTMCHIBATh M3yUYEHHbIE DJIEKTPUUECKHE CBOMCTBA BEIIECTBA M 3JIEKTPUUYECKUE SIBICHMS
(mpo1iecchl), UCIOJIB3YST (PU3NYECKUE BEIMYUHBL: AJNEKTPUUYECKUI 3apsijl, AJIEKTPUUYECKOE IOJIE,
HanpspKEHHOCTh  TMOJISA, TOTEHIMAN, pa3HOCTh MOTEHIMAJIOB, MpPH OMNHCAHUU MPABUIBHO
TpakToBaTh (U3NYECKUI CMBICT HCHOJIb3YEMbIX BEIUYMH, UX OOO3HAUEHHUS U EIUHUIIBL;
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PM3MUYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

aHAJIM3UPOBATh (U3UYECKUE MPOLECChl U SBJIEHUS, HCHOIb3yd (PU3NUYECKUE 3aKOHBI U
MPUHIMIBL: 3aKOH BcemupHoro tarotenus, |, |l u |1l 3axkonsr HproToHa, 3aKoH coxpaHeHus
MEXaHUYECKOM 3HEPruu, 3aKOH COXPAaHEHUS MUMITYJIbCca, TPUHLUI CYNEePIIO3ULINU CUII, TIPUHIUIT
PaBHOIIPABHS MHEPLUAIBHBIX CUCTEM OTCUETA, MOJEKYIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, a30BbI€ 3aKOHBI, CBA3b CPEJHEH KUHETUYECKOM SHEPruM TEMJOBOTO JBM)KEHUS
MOJIEKYJI C aOCONIOTHOW TeMIepaTypoi, MEPBBIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUS
JIEKTPUUYECKOro 3apsaa, 3akoH KynoHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHAa, €r0 MaTeMaTHYECKOE BbIPAXKEHUE U YCIIOBUS (IpaHULbl, 00JacTH) NPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE ITPUHIUIBI ACHCTBUS MAIlUH, IPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pas3nuyarh yClIoBUs UX O€30IaCHOTO MCIIOJIb30BaHUS B IIOBCEAHEBHOM XKU3HM,

BBITNOJIHATh 3KCIIEPUMEHThl IO HUCCIENOBAaHHIO (DU3MUECKUX SBICHUH M IPOLECCOB C
UCIOJb30BAHUEM IMpPSMBIX M  KOCBEHHBIX H3MEpPEHUH, Impu 3ToM  (GOpMYJINpOBAThH
npobiemy/3agayy M TUIOTE3y Y4eOHOrO AKCIEPUMEHTa, CcOOMpaThb YCTAaHOBKY M3
IIPEUI0KEHHOr0 000pYA0BaHUs, IPOBOUTH OIBIT U (POPMYIIUPOBATH BBIBOIbI;

OCYILIECTBIIATh MpsIMble M KOCBEHHbIE H3MEPEHUS (PU3MUECKUX BEJIMYMH, INPU STOM
BbIOMPATh ONTHUMAJbHBIA CIIOCOO W3MEPEHHs M HUCIOJb30BAaTh HM3BECTHbIE METOJbl OLIEHKH
[OTPELIHOCTEH U3MEPEHUi];

UCCIIeI0BaTh 3aBUCUMOCTH MEXY (PU3NUECKUMU BEIMYMHAMU C UCIIOIb30BAHUEM IMPSIMbIX
U3MEpEHUH, MpPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (UKCHPOBATh pe3yibTaThl MOTy4E€HHOU
3aBUCUMOCTH (DU3MYECKMX BEJIMYMH B BHUAE TaOIUL MU TpauKOB, JelaThb BHIBOJBI I10
pe3yspTaTaM UCCIEI0BaHMUS,

coOmoaThk IMpaBuia 0€30IacHOTO TpyAa IpH IPOBEJEHWU HCCIEJI0BaHUM B paMmKax
y4eOHOTO OSKCHEpUMEHTa, Yy4eOHO-MCCIIEOBATEIbCKOM UM TMPOEKTHOW JEATENIBHOCTUH C
HCIOJIb30BAHNEM MU3MEPHUTEIBHBIX YCTPOICTB U 1aO0PaTOPHOTO 000PYAOBaHUS;

pemaTh pacy€THbIE 3aJaydl C SBHO 3aJaHHOM (HU3MYECKOM MOJENbI0, MCIOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJN3a YCIOBHS 3a7aull BEIOMPATh (HU3NYECKYIO
MOJIeNb, BBIIENATh (DU3NYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMBbIE Ul €€ peleHHs,
MIPOBOJIUTH PACUETHl M OLIEHUBATh PEAbHOCTH MOJyYEHHOTO 3HauUeHUs (PU3MUECKON BEINYHHBI,



pelaTh KaueCTBEHHBIE 3aJayd: BBICTPAUBATh JIOTMUECKH HENPOTUBOPEUUBYIO IIEMOYKY
paccyXKJIeHHl ¢ ONOPO Ha U3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PM3UYECKUE SIBIICHHS,

UCIOJB30BaTh TPU PEHICHMH YYEOHBIX 3aJad COBpPEMEHHbIE HWH(POPMAIMOHHBIC
TEXHOJIOTHUM JUIsl NIOMCKA, CTPYKTYpPUPOBAHUS, MHTEPIpPETAlMM U IPEJICTaBICHUs y4yeOHOW U
Hay4YyHO-TIONYJISIPHONM HMH(POpMalMK, IOJYYEHHON W3 PA3JIMYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOIY4aeMyI0 HH(POPMALIKIO;

MIPUBOJIUTh IPUMEPHI BKJIAJA POCCUMCKUX U 3apyOeKHBIX YUYEHBIX-(PU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

WCIIOJb30BAaTh TEOPETUYECKHE 3HAaHUS 1O (U3UKE B TOBCEAHEBHOW JKU3HU JUIS
oOecrieyeHns 6€30MACHOCTH MPHU 0OPALEHUHN C TPUOOPAMH U TEXHHYECKUMH YCTPOHCTBAMH, IS
COXPAHEHHS 3/I0pOBbS U COOIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKarolleil cpene;

paboTaTh B rpyIMIE C BHIIOJHEHUEM PA3JIMYHBIX COLMATBHBIX POJIeH, MIaHUPOBaTh paboTy
IPYNIbl, PAlUOHAJIBHO pacHpenesiaTh OOf3aHHOCTH U IJIAaHUPOBATh JESITENBHOCTh B
HECTaHJApPTHBIX CUTYallUAX, aJleKBaTHO OLIEHMBATh BKJIAJl Ka)XJOrO M3 YYaCTHUKOB TPYIIbI B
pelIeHre paccMaTpUBaeMON MPOOIIEMBI.

K xoniy obyuenus B 11 kiaacce npeaMeTHble pe3yabTaTbl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh HA MpHUMEpax pojib U MecTO (U3UKH B (POPMHPOBAHUH COBPEMEHHOI
Hay4YHOW KAapTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B NMPAKTUYECKOMN
JeSITeNIbHOCTH JIFOJIEH, IeJIOCTHOCTD U €IMHCTBO (PU3NYECKON KapTHUHBI MUDA;

YUUTHIBATh TPaHUIBl TMPUMEHEHUS M3YyYEHHbIX (U3MUECKUX MOJeNeld: TOUYeUHBIN
NIEKTPUUYECKUH 3apsil, JIyd CBeTa, TOYEYHBIM HCTOYHUK CBeTa, fAJE€pHas MOJEIb aToMa,
HYKJIOHHAsl MOJIEJIb aTOMHOT0 si/ipa IpH peleHnH GU3UYECKUX 3a/1a4;

pacrio3HaBaTh (HU3MYECKUE SBJICHUS (TMPOIECCHI) U OOBICHATh WX HA OCHOBE 3aKOHOB
IEKTPOJUHAMUKN U KBAaHTOBOM (DPU3MKH: 3JIEKTpUYECKas MPOBOJMMOCTb, TEIUIOBOE, CBETOBOE,
XMMUYECKOE, MarHuTHOE JEHCTBUS TOKA, B3aMMOJEHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
UHAYKIMS, JAEHCTBHE MarHUTHOTO II0JI1 Ha IPOBOJHUK C TOKOM M JBWXKYLIUICS 3apsn,
3JIEKTPOMArHUTHbIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PacIpOCTPaHEHUE CBETA, OTPaKEHHE,
npejaoMieHue, HHTepdepeHuus, Audpakuus W MHOJApU3aLUs  CBETa, JUCIEpCUs CBeTa,
dhoTornekrpuueckuii 3¢ dexT (GororddekT), cBeToBOE NaBlieHHE, BOSHUKHOBEHUE JIMHEHUATOTO
CIIEKTpa aToMa BOJIOPOJa, €CTECTBEHHAs! U UCKYCCTBEHHAsl PaJMOAKTUBHOCTb;

ONMCBIBATH M3YYEHHBbIE CBOWCTBA BELIECTBA (3JIEKTPUUECKUE, MArHUTHBIE, ONTUYECKHUE,
AJIEKTPUYECKYIO MPOBOJUMOCTb PA3JIMYHBIX CPEll) U 3JIEKTPOMArHUTHBIE SIBJIEHUS (TPOLIECCHI),
UCTOJb3ys (U3UYECKUE BEJIMYMHBL: 3UIEKTPUUECKUH 3apsijl, cuUja TOKa, »HIIEKTPUYECKOe
HanpsHKeHUeE, JIEKTPUYECKOE CONPOTUBIIEHUE, PA3HOCTD MTOTEHIMAJIOB, JIEKTPOABIKYIIAs CUIIa,
paboTa TOKa, MHIYKLUUS MarHUTHOTO MoOJiA, cwia Amnepa, cuia JlopeHna, MHIyKTHUBHOCTb
KaTyIIKH, SHEPrHus 3JIEKTPUYECKOI'0 UM MAarHUTHOTO MOJIeH, Mepuoj W 4YacToTa KojeOaHWil B
KoJ1e0aTeIbHOM KOHTYpE, 3apsii U CHJla TOKAa B IpOLlecce MapMOHUYECKUX HJIEKTPOMAarHUTHBIX
KosebaHul, (POKyCHOE paccTOSHHME M OINTHYECKas CWIa JHMH3bI, MPU ONUCAHUU TNPABUIIBHO
TPAaKTOBaTh (U3MUECKUIl CMBICT HCIOJIb3YeMbIX BEIMYUH, HUX OO003HAUYEHUS M EIUHMIIBL,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUUHY C APYTMMU BEIMUYUHAMU;

ONMCBHIBATh M3Y4YEHHBbIE KBAHTOBBIC SIBJICHMS M TIPOLECCHI, HCHOJb3YS (PU3NUECKUE
BEJIMYHMHBI: CKOPOCTHb JJIEKTPOMAarHMTHBIX BOJIH, JJIMHA BOJIHBI M 4acTOTa CBETA, DHEPIUs U
uMIynbc (GOTOHA, MEPHOJ IOJIypacrajna, SHEPrus CBSI3M AaTOMHBIX sJiep, NpPU OMUCAHUHU
NPaBUIBHO TPAKTOBaTh (U3WYECKUN CMBICT HCIOJB3YeMbIX BEJIMYMH, WX OO0O3HAUYECHUs U



€IMHUIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIIME JAHHYIO (DU3MYECKYIO BEIWYHMHY C JIPYTUMHU
BEJIMYMHAMH, BBIYUCIIATH 3HAYCHUE (PU3UUECKOI BETHUUHBI;

aHATM3UPOBATh (PU3MUYECKHE TMPOLECCHl M SIBICHHS, UCIOIB3YS (U3NUYECKHE 3aKOHBI U
NpUHOMIBL:  3akoH OMa, 3aKoHbl IOCJEIOBATENBHOIO M IAPAJUIENBHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH JDkoyns—JIeHua, 3akoH JJIGKTPOMAarHUTHOW  WMHAYKUHMH, 3aKOH
MPSIMOJIMHENHOTO PaclpOCTPaHEHUs CBETAa, 3aKOHBl OTPAKEHUsI CBETAa, 3aKOHbI IPEIOMJICHUS
CBETa, ypaBHeHHME OWHIITEHHa I (GoTod(hdeKTa, 3aKOH COXpAaHEHHsS SHEPTHH, 3aKOH
COXPAaHEHHUs HMIIYJbCa, 3aKOH COXpPAHEHMs DJIEKTPUUYECKOIrO 3apsja, 3aKOH COXpaHEHUs
MaccoBOr0 4HcIa, NocTyaaTsl bopa, 3akOoH pajMOaKTUBHOTO paclaja, MpU 3TOM pa3indarb
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE W YCIOBHS (TPaHUIBL,
o0yacTi) IPUMEHUMOCTH;

OTIPEJIENIATh HANpPaBJICHUE BEKTOpAa MHAYKLUHWHM MArHUTHOTO IOJIS NPOBOJHHUKA C TOKOM,
cuibl AMriepa u cuiisl JIopeHna;

CTPOUTH M OIIUCHIBATh N300pakeHHE, CO3/1aBaAEMOE INIOCKUM 3€pKaJIoM, TOHKOM JIMH301;

BBINIOJIHATh JKCHEPUMEHTHI IO MCCIEAOBAHUIO (DU3MUECKUX SIBICHUM U IPOLIECCOB C
UCIOJIb30BAHMEM TNPAMBIX W KOCBEHHBIX H3MEpeHUW: mpu 3IToM  (GOpMYyIUpOBaATH
npobseMy/3agady W THUINOTE3y y4eOHOTO OKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
MPeII0)KEHHOT0 000PYA0BAHUS, TPOBOJAUTH OTIBIT U (POPMYITHPOBATH BHIBO/IBI;

OCYILIECTBIISITh NpPSMbIE M KOCBEHHbIE H3MEpeHUs (GU3NYECKUX BEIUYMH, HPHU STOM
BBIOMpATh ONTUMAIbHBIA CHOCOO M3MEPEHUS U HCIOJb30BaTh HM3BECTHBIE METOJIbI OLEHKHU
MTOTPEITHOCTEN U3MEPEHUI;

HCCIIEI0BAaTh 3aBUCUMOCTH (PU3MUECKUX BEJIMUYUH C MCIIOJIb30BAaHUEM NPSIMBIX U3MEPEHUI:
IIPU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (DUKCHPOBaTh PE3yNbTaThl MOJTY4YECHHON 3aBHCHMOCTH
¢Gu3nyeckux BEIMYMH B BHJE TaOmul M TpaduKOB, JAeNaTh BBIBOABI 10 pe3yibTaTamM
UCCIIEIOBAHUS;

coOmogaThk npaBuia O€30IaCHOTO TpyAa IpH IMPOBEJEHUU HCCIENO0BaHMM B paMKax
y4eOHOIro SKCIEPUMEHTa, Y4eOHO-HUCCIIEOBATENCKOM UM INPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BAHUEM U3MEPHUTEIIBHBIX YCTPOICTB U 1a00paTopHOro 000pyJOBAHNUS;

pemiaTb pacy€THbIE 3aJjauyd C SBHO 3aJaHHOM (U3MYECKOM MOJENbI0, MHCIOJb3Ys
¢bu3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 33aJa4dl BHIOUPATh (PU3HUECKYIO
MOJIeNb, BBIIENATh (DU3UYECKHE BEIMUYUHBI M (OPMYINbI, HEOOXOAUMBbIE Uil €€ pelleHus,
IIPOBOJIUTH PAcU€Thl M OLIEHUBATh PEAIbHOCTh MOJIyYEHHOTO 3HauUeHUs (PU3UUECKON BEJINYHHBI,

pelaTs KauyeCTBEHHBbIE 3aJauyd: BBICTPAUBATh JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOUYKY
paccyXJeHUi ¢ ONOpPOH Ha N3YYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMUS;

UCIOJb30BaTh IPU PELIEHMH Y4eOHbIX 3aJau COBpPEMEHHble HH(POPMALMOHHBIE
TEXHOJIOTUU [yl NOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETAllMU W IPEACTaBICHUS Y4eOHOH U
HAy4YHO-TIONYJISIPHOW HMH(POPMALMU, HOJYYEHHOM M3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh M0Jy4aeMyr0 HH(OpPMAILHIO;

OOBSICHATH MPUHLUIBI JEUCTBUS MAIlIUH, TPUOOPOB U TEXHUUYECKUX YCTPOMCTB, pa3indarhb
yCJIOBHS UX O€30MAaCHOTO MCII0JIb30BaHMsI B IOBCEAHEBHOM KHU3HH;

MPUBOANTH NMPUMEPHI BKJIAZA POCCHUCKUX M 3apyOeKHBIX YUEHBIX-(U3HKOB B pa3BUTHE
HayKH, B 00bSCHEHHE MTPOLIECCOB OKPYKAIOLIET0 MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHUS 1O (U3MKE B TIOBCEIHEBHOW KH3HM JUIs
oOecrieyeHns 6€30MaCHOCTH MPU OOpALIEHUN C TPUOOpAMH U TEXHUUYECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUS 3JI0POBbsI U COOJIOZCHUSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKpY)KaloIlel cpesie;



paboTath B rpyImirie ¢ BHIIOIHEHUEM PA3IMUHBIX COIUAIBHBIX POJICH, MIIaHUPOBATH PAOOTY
TPYyIIBL, palMOHAIBHO paclpenesiaTh O0O0f3aHHOCTH U IUIAHUPOBATh JIESTEIBHOCTh B
HECTaHJAPTHBIX CUTYalUsIX, aJC€KBaTHO OLICHMBATh BKJIAJ KAKJIOTI'O M3 YYACTHUKOB TIPYIIIBI B
peleHre paccMaTpruBaeMoi POOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pazgen 1.®U3UKA U METOAbI HAYYHOTI'O TO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
FISHICA T METOJRT HAYAHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2.MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica ) https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 8 1 1
GO COXPATICHEN B MEXAHHKE https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 22
Paznen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOAUHAMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 8 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny

23

Paznen 4.9JIEKTPOAUHAMUKA

bubmmoreka [{OK

. 1
41 UICKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK

' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72

Hroro no pazgeny 22

PeszepBHoe Bpemst 2

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1.29JIEKTPOJIUHAMHUKA
11 MarunuTHO€ noJie. DIeKTpoMarHuTHast 11 1 3 bubnuoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nea 2.KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 9 1 bubmuotexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24
Paznen 3.0CHOBBI CIIEHUAJIBHOM TEOPUU OTHOCHUTEJBLHOCTH
31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pa3znen 4 KBAHTOBAS ®U3UKA
. bubnuoreka [IOK
4.1 DNeMEeHTbhl KBAHTOBOW ONITUKH 6 httos://m.edsoo.ru/7fA1c97c
4.2 Crpoenue aToMa 4 bubnuorexa [IOK



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

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

Hroro no pazneny

15

Paznea 5.9JIEMEHTBI ACTPOHOMHUU U ACTPODPU3UKHU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(3II§f41c97c
Hroro no pazneny 7
Paznea 6.0BOBLIAIOLIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnllj ;f(;;ig r(lj/I;f41097c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
ara u3ydyeHus
KounyecTBo yacoB A y JJeKTpOHHbIE
Ne uudposbie
Tema ypoka
n/n B Konrpoabubie | Ilpakruyeckue | Iliian Dakr o0pasoBaTejibHbIE
cero
padoThI padoTsl pecypchl
Tema 1(2 u.) Pu3nka U MeTOAbI HAYYHOT0 MO3HAHUS
®dusnka — HayKa 0 PUPOJIC. bubnuoreka [JOK
1 Hayunsle MeTo 161 TO3HAHUS 1 https://m.edsoo.ru/ff0c3
OKpYKaKLIEro MUpa 2e2
Ponb u Mecto pusuku B
(hopMUPOBaHUHN COBPEMEHHOM Bbubmmoreka [JTOK
2 Hay49HOW KapTHHBI MUpPa, B 1 https://m.edsoo.ru/ff0c3
MPAKTUIECKON JCSITeITLHOCTH 3e6
monei
Tema 2(5 u.) Kunemaruka
MexaHndeckoe JBH)KEHHUE.
bu6mmoreka [JOK
OTHOCHUTENBHOCTh MEXaHUYECKOTO
3 1 https://m.edsoo.ru/ffOc3
nBrokenus. [lepemenenue, 503
CKOpOCTB, YCKOPEHHUE o
. bubmuoreka [JOK
PaBHOMEpHOE NMPAMOJIMHEUHOE
4 1 https://m.edsoo.ru/ffOc3
JIBU>KEHUE
620
PaBHOYCKOpEHHOE MPSMOJIMHEWHOE bubmotera [JOK
5 yOrop P 1 https://m.edsoo.ru/ffOc3
JBUKEHUE
12e
6 CBobosHOE MajieHue. Y CKOpeHue 1 bubnuorexa [IOK



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

CBOOOHOTO IMaJCHUA

https://m.edsoo.ru/ff0c3
9cc

KpuBosmHeliHOE 1BUXKEHNE.

bu6mmoreka [{OK

7 JIBMKEeHHE MaTepuaIbHOU TOYKH 110 https://m.edsoo.ru/ff0c3
OKPY>KHOCTH ada
Tema 3(9 u.) Inunamuka
[IpuHIHAIT OTHOCUTENBHOCTH bubnuorexa [JOK
8 lanunesi. IHepumanbHbIE CUCTEMBI https://m.edsoo.ru/ff0c3
otcyerta. [lepBblii 3akoH HproTOHA be8
Macca tena. Cuna. [Ipuniun bubnuorexa [JOK
9 CyIIepIIO3UIMH CWII. BTOpou 3akoH https://m.edsoo.ru/ff0c3
HprotoHa a1 MaTepuaibHOU TOYKU be8
. bu6mmoreka [IOK
Tperun 3akoH HeroToHa 115t
10 https://m.edsoo.ru/ffOc3
MaTepuaIbHbIX TOYEK
be8
3aK0H BCEMHUPHOTO TATOTCHHUSI. bubnuoreka [IOK
11 Cuna tsoxectu. [lepBas https://m.edsoo.ru/ff0c3
KOCMHYECKasi CKOPOCTh doo
bu6mmoreka [JOK
Cunna octu. 3akoH ['yka. Bec
12 e 4 https://m.edsoo.ru/ffOc3
Tena
el8
Cuna tpenus. Koaddunuent
P P bubnuoreka [JOK
Tpenusi. Cuiia COnpoTUBICHUS TIPU
13 https://m.edsoo.ru/ffOc3
JBKCHUH TeJIa B )KUIKOCTH WIIN 76
rase T
14 KonTtponsHas padota Ne 1 o teme:
«Kunemaruka. Jlunamuka
15 Pemenue 3agau no reme:

«Kunemaruka. I[I/IHaMI/IKa»



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76

Pemenue 3a1au o teme:

16
«Kunemaruka. JluHamMmuka»
Tema 4(8 4.) 3aKkoHbI cOXpaHEeHHsI B MEXaHHKe
[TocrynarensHO€ U BpalaTeabHOE
JBUKEHHE a0COIIOTHO TBEPIOTO bu6mmoreka [{OK
15 tena. MomMenT cuibl. [1nedo cumibl. https://m.edsoo.ru/ffOc4
YcnoBus paBHOBECHSI TBEPIOTO 1a6
Tena
NMnynsc maTepralbHOM TOYKH,
bubmmoreka [{OK
CHUCTEMBI MaTEPHATLHBIX TOYCK.
16 https://m.edsoo.ru/ff0c4
NMnynbe critbl. 3aKOH COXpaHEHUS 3d6
HUMITyJIbCca. PeakTHBHOE IBIKEHUE
PaboTa 1 MOIITHOCTH CHITBI.
bu6mmoreka [IOK
Kunernueckas sneprust
17 - https://m.edsoo.ru/ffOc4
MarepuaibHOi Touku. Teopema 00 502
W3MEHEHUU KUHETUYECKOW SHEPTUU
[TorenumansHas 3HEPTHUSL.
[TorenuumanpHast 3HEPTUS YIIPYTO bu6mmoreka [JOK
18 nehOpPMUPOBAHHOU TIPY>KUHBI. https://m.edsoo.ru/ffOc4
[loTenumanpHas 3Heprus Tena 6la
BOJIM3U MOBEPXHOCTH 3eMIIH
[ToTeHumanbHbIC U
HenoTeHIUaJIbHbIe CHIIbI. CBS3b
paboTHl HEMMOTEHITMATIBHBIX CHIT C bubnnoreka [JOK
19 M3MEHEHUEM MEXaHUYECKOU https://m.edsoo.ru/ffOc4
SHEPTUM CUCTEMBI T€J. 3aKOH 78c
COXpaHEHUsI MEXaHUYECKOU
SHEPTUU
20 JlaboparopHas padota Ne 1



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

«M3mepeHne )KeCTKOCTU IPYKUHBD)

21

Pemenue 3amaq mo reme: «3aKOHEI
COXpaHEHUSD.

22

KonTtponsHas padora Ne 2 mo teme:
«3aKOHBI COXPaHEHUSD.

Tema 5(8 4.) OcHOBBI MOJIEKYJ/ISIPHO-KHHETHYECKOIH T€OpUH

23

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETHYECKOM
Teopuu. bpoyHOBCKOE ABMKEHUE.
Hudody3us. Xapakrep IBUKEHUS U
B3aUMOJEHCTBUS YaCTUI] BEIIECTBA.
Moenu cTpoeHust ra3os,
KUAKOCTEN U TBEPIBIX TET

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4
dc2

24

Macca monekyn. KonnuectBo
BeniectBa. [locrosiHHas ABoraapo

25

TermmoBoe paBHOBECHE.
Temnepatypa u €€ U3MepeHueE.
[lIxana Temneparyp Llenbcus

26

Wneansueiii ras B MKT. OcHoBHOE
ypaBuenue MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4
fde

26

AGcomoTHas TemrepaTypa Kak
Mepa CpelHeW KUHETUYECKOU
SHEPTUH JIBXKEHHS MOJIEKYIL.
YpaBHeHue Menzeneena-
Knaneiipona

bubnuoreka [JOK
https://m.edsoo.ru/ff0c5
1le

27

3akoH /lampToHa. ['a30BEIC 3aKOHBI



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e

H3ormporiecchl B H1€alIbHOM ras3e u

bubmuoreka [JOK

28 https://m.edsoo.ru/ff0c5
UX rpaduueckoe mpeCcTaBICHNE 206
Jlaboparopuas padota Ne 2
29 «OmnbITHas mpoBepka 3akoHa ['eil-
JIroccakay.
Tema 6(10 4.) OCHOBBI TEPMOIHUHAMHKHI
Bnyrpennssa sHeprus
TEPMOJIUHAMUYECKOW CUCTEMBI 1
. bubnuoreka [JOK
CITOCOOBI €€ M3MEHEHHS.
30 https://m.edsoo.ru/ffOc5
KonuuecTBo TemuioTs! u padora. 952
Bnyrpennssa sHeprus T
O0JHOQTOMHOTO HJICAJIbHOTO Ta3a
bu6mmoreka [IOK
31 Bupr Tennonepenaun https://m.edsoo.ru/ff0c5
c36
VenbHasg TEIIOEMKOCTE BEIIECTBA.
bu6mmoreka [IOK
KonnuecTBo TeIIOTH pu
32 . https://m.edsoo.ru/ffOc5
Terionepenave. AnuadaTHbIN 036
mporecc T
. bu6mmoreka [JOK
[TepBbIii 3aKOH TEPMOJMHAMUKH H
33 https://m.edsoo.ru/ff0c5
€ro MPUMEHEHHE K H30TIpoIieccaM ofc
Heob6parumocTh mpo1ieccoB B Bbu6nuoreka LIOK
34 npupojie. Bropoii 3akoH https://m.edsoo.ru/ffOc6
TEPMOJIUHAMUKHU 230
. bubnmuoreka [JOK
[Tpunmun nevicreus u KI1
35 PHHIHITA A https://m.edsoo.ru/ffOc6

TEIIOBOM MaIlIMHBI

00a



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a

36 Hukn Kapno u ero KIT/] 1
37 DKonoruyeckue mpoodIeMbl 1
TETUIOIHEPTETHKHI
bu6mmoreka [{OK
38 Pemeiite sazatt «Moeiypras 1 https://m.edsoo.ru/ff0c6
¢usuka. OCHOBBI TEPMOTUHAMIKI 938
KonTponsnas pabora Ne3 no teme bubnuorexa [JOK
39 «MounekynspHas puszrka. OCHOBBI 1 1 https://m.edsoo.ru/ffOc6
TEPMOIMHAMUKI a50
Tema 7(5 u.) ArperarHble cOCTOsIHHS BeliecTBa. Ma3oBble Mepexo/bl.
[TapooOpazoBanre U KOHICHCAIIHS. bubmiorexa HOK
40 1 https://m.edsoo.ru/ffOc6
Hcnapenne n kunenue
3b6
AOCOIIOTHAS ¥ OTHOCHTEIIbHAS bubmuorexa [JOK
41 BJI&YKHOCTH BO3/lyXa. HackImeHHbBIH 1 https://m.edsoo.ru/ffOc6
nap ad8
Trepnoe Teno. Kpucramnmyeckue u
amopdHbIe Tela. AHU30TPOITHS bubnuoreka [JOK
42 CBOWCTB KpHCTAILIOB. JKuakue 1 https://m.edsoo.ru/ffOc6
kpuctaiibl. CoBpeMeHHbIE 5f0
MaTepuabl
[InaBneHue n KpucTamIU3aLus. bubnnoreka [JOK
43 VY nenbHas TEIIOTA MJIaBICHUS. 1 https://m.edsoo.ru/ffOc6
CyOnumarnus 708
bu6mmoreka [JOK
44 VYpaBHeHHe TerIoBoro GanaHca 1 https://m.edsoo.ru/ffOc6

820

Tema 8(10 4u.) DsekTpocTaTHKA



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820

Onexrpuzanus Tei1. DIEKTPUUECKUN

bubmuoreka [JOK

45 3apsi. JlBa BUAA 3JIEKTPUYECKHUX https://m.edso0.ru/ff0c6
3aps10B bce
[TpoBOTHUKY, TUAEKTPUKH U
H(I;)HprOBOZIHHKH. 3aK(I:H brbmmorexa LOK

46 https://m.edsoo.ru/ff0c6
COXPAHEHHUS IEKTPUUYECKOTO bee
3apsaa
B3aumoercTBre 3apsiioB. 3aKoH bubnuoreka [JOK

47 Kynona. Toue4nsn 3eKTpUYECKUN https://m.edsoo.ru/ff0c6
3apsang ced
Hanpsisk€HHOCTB eKTpUYECcKOro
mtoJtst. [TpyHITHTT CyTIepITO3HITHH bubmorera [JOK

48 3 https://m.edsoo.ru/ff0c6
ANEKTPUYECKUX MoJien. JInHnmn P
HanpsHKEHHOCTH
PaboTa cui 37eKTpoCTaTHIeCKOro bubnuoreka [IOK

49 noJist. [Torenuman. PazHocts https://m.edsoo.ru/ff0c6
HOTEHIINAJIOB f00
[IpoBOAHUKH U TUPTEKTPUKU B bubnmuoreka [JOK

50 ANEKTPOCTATHYECKOM II0JIE. https://m.edsoo.ru/ffOc7
JlmsnexTpuueckas MpOHUIIAEMOCTh 018

bu6mmoreka [JOK
51 OnekrpoeéMkocTb. KonneHncarop https://m.edsoo.ru/ffOc7
126

DIEKTPOEMKOCTD IJIOCKOTO bubnnoreka [JOK

52 KOHJIEHCaTopa. DHeprus https://m.edsoo.ru/ffOc7
3apsHKEHHOTO KOHJIEHCATOpa 2c0
JIaGopatopHas padota Ne 3 o

53 teme: «M3ydeHue ctpoeHue u

IIpHUHIHIIA pa6OTBI KOHACHCATOpa»



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

54

[TpuHIMIT NERCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMPOBAIBHOTO
anmapara, CTpyWHOTro IIpUHTEpa.
DnexTpocTaTH4ecKas 3allluTa.
3a3eMIIeHHE IEKTPOIpUOOpPOB

Tema 9(14 4.) [locTOSAHHBIN JJIEKTPUYECKHIH

TOK.

55

DneKTpUYecKuil TOK, YCIOBUS €ro
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akoH Oma aJist
ydacTka Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTNHEHHE
poBOAHUKOB. JIabopaTopHas
pabota Ne 4 «M3yuenue
MOCIIEIOBATEIILHOTO U
MPAJUICITBHOTO COCTNHEHHUS
MIPOBOJTHUKOB»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc?
4f0

57

PaboTta 1 MOIIIHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
Hxoynsa-Jlenna

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc?
838

58

3akon Oma 1 OJIHOU
(3aMKHYTOM) 3NIEKTPUYECKOH IICTH.
Kopotkoe 3aMbikaHue.
Jlaboparopnas pabota Ne 5 o
teme: «M3mepenne D/1C ncrounmka
TOKa U €r0 BHYTPEHHET 0
COTIPOTHUBIICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ffOc7
ae0

59

Pemenue 3amau mo teme:



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

«Qnekrpocraruka. [locTossHHBIN
AIEKTPUYECKUN TOK.

KonTtponsHas padora Ne 4 o teme

60 «Qnekrpocraruka. [1oCTOSIHHBIHI
AIEKTPUYECKUN TOK.

DneKTpOHHas IPOBOJAUMOCTb
TBEPIBIX METAJUIOB. 3aBUCUMOCTh

61 COTIPOTHUBIICHUS METAJIIIOB OT
TeMIEepPaTypHI.

CBepXnpoBOAUMOCTh
62 DIEKTPUYECKUH TOK B BAKyyMe.
CBOMCTBA AIIEKTPOHHBIX ITYYKOB
[TonympoBoAHHMKH, X COOCTBEHHAS
bu6mmoreka [IOK
Y MIPUMECHAs MPOBOJAUMOCTb.

63 . https://m.edsoo.ru/ffOc8
CowucTBa p—N-niepexoa. Aae
[TonynpoBOAHMKOBBIE TPHOOPHI T
DIIEKTPUYECKUH TOK B pacTBOpax U

bu6mmoreka [JOK
paciuiaBax 3JeKTPOJIUTOB.

64 https://m.edsoo.ru/ffOc8
DIEeKTPONUTHYECKAs JUCCOLMALIUS. ba
DIIEKTPOJIN3
DIIEKTPUYECKUU TOK B ra3ax.

. bubmuoreka [JOK
CaMocToATENbHBIN 1

65 . https://m.edsoo.ru/ffOc8
HECaMOCTOSITEIbHBIN pa3psil. 4ae
Mounnus. [1nazma -

DnexTpuueckrue mpuOophI U
YCTPOMCTBA U UX PAKTUYECKOE bubmotera [JOK
66 https://m.edsoo.ru/ffOc8

npumMeHeHue. [IpaBuia TeXHUKU
0€30I1aCHOCTH

6fc



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc

bubmuoreka [JOK

0606 i

67 OOTAIOIITIH YpOr 1 https://m.edsoo.ru/ffOc8
«DNEKTPOTMHAMHKAY

8be

PesepsHbiil ypok. KonTposiabHas bubnuorexa [JOK

68 paboTta 1o Teme 1 https://m.edsoo.ru/ffOc8
"DnexkTpoauHaMuKa" c56

OBIIEE KOJIMYECTBO YACOB I1O0 68

[TPOTPAMME



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56

11 KVIACC

Jara
DJIeKTPOHHbIE
KosmnuecTBo yacos U3y4YeHHUS
Ne undposbie
Tema ypoka
n/n o0pa3oBaTe/ibHbIE
Konrpoabubie | IlpakTuuyeckue | I[lman | dakr
Bceero pecypcbl
padoThl padoTsbI
[TocTostHHBIE MAarHUTHI B X
N bubmmoreka [{OK
B3auMO/IeiicTBHE. MarHUTHOE T0JIe.
1 . 1 https://m.edsoo.ru/ff0c97
BexTop MarHUTHON WHAYKITHH. 78
JIvHUY MarHUTHOW WHIYKIIMHU _
MarauTHO€ 10Jie MPOBOJIHUKA C
bu6moreka [IOK
TokoM. OmbIT Dpcrena.
2 N 1 https://m.edsoo.ru/ff0c98
B3anmonericTBre mpoBOAHUKOB C fo
TOKOM o
JlaGopaTtopHnas pabora «3y4yeHue bubnuoreka [IOK
3 MAarHUTHOTO TIOJIST KaTYIIKU C 1 1 https://m.edsoo.ru/ff0c98
TOKOM) fe
JlelicTBME€ MarHMTHOTO TOJISl HA
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.
bu6mmoreka [JOK
JlaGopaTtopHnas pabota
4 . 1 1 https://m.edsoo.ru/ff0c9a
«HccnenoBanue AecTBUs <0
MIOCTOSIHHOTO MarHuTa Ha paMKy C _
TOKOM
JleicTBME MarHuTHOTO MOJISI Ha
JBUKYILYIOCS 3apsKEHHYIO bubmiorexa LOK
5 1 https://m.edsoo.ru/ff0c9d
yactuny. Cuna Jlopenma. Pabora f
cunbl JlopeHna —



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

ONEeKTpOMarHUTHAsE UHIYKIIHS.
IToToX BEKTOpa MarHUTHOM

6 uaaykiuu. DJ1C uaayKun. 3akoH
AIEKTPOMArHUTHOW MHTYKIIHH
®dapanes
JlaboparopHas paboTa bubnuorexa [JOK
7 «HccnenoBanue siBIEHUS https://m.edsoo.ru/ffOcal
3IEKTPOMArHUTHOW WH YKL 50
NHayKTUBHOCTS. SIBIEHUE
camouuaykuu. IJC bu6moreka [IOK
8 CaMOWHTyKIIMH. DHEPTH https://m.edsoo.ru/ffOcaé
MarHUTHOTO TIOJIST KaTYIIIKH C TOKOM. 00
DJIEKTPOMArHuTHOE MOJie
TexHuueckue yCcTpoicTBa U X
MIPUMEHEHHE: TOCTOSIHHBIE MAarHUTHI,
9 AJIEKTPOMArHUTHI,
ANIEKTPOABUTATENb, YCKOPUTEIN
3JIEMEHTaPHBIX YaCTHII,
WHIYKIIMOHHAs MeYb
O6o06maromuii ypok «MarautTHoe bubnuoreka [JOK
10 moJjie. DIeKTpOMarHuTHasI https://m.edsoo.ru/ff0cab
WHTYKIIHS 82
KouTtponbHas pabora no teme bubnunoreka [JOK
11 «MarHuTHOE ToJIe. https://m.edsoo.ru/ff0cad
DNEeKTPOMarHUTHAS UHIYKLIHSY 58
CBOOOTHBIE MEXaHUYECKUE
konebanus. ['apMoHnyeckue bubmiorexa LOK
12 https://m.edsoo.ru/ffOcaf

KosiebaHus. YpaBHEHHE
rapMOHUYECKHUX KOJIeOaHHH.

06



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

[IpeBpaiienue s3uepruu

JIaboparopnas paboTa
«HccnenoBanme 3aBUCHUMOCTH

13 MepPHOo/JIa MAJIBIX KOJICOaHM rpy3a Ha
HUTH OT JJTMHBI HUTU ¥ MACCHI
rpy3a»
KonebarenbHbIW KOHTYP.
CBOOOIHBIE EKTPOMArHUTHBIE
KoJieOaHUs B UJI€aTbHOM bubmorexa HOK
14 https://m.edsoo.ru/ffOcb8
KoJIe0aTeIbHOM KOHTYpe. AHAIOTHS 20
MEX Ty MEXaHUICCKIMH H
AJIEKTPOMArHUTHBIMH KOJICOAHUSIMU
®opmyna TomcoHa. 3aKoH bubnmnoreka IJOK
15 COXpaHEHUs SHEPTHH B UICATLHOM https://m.edsoo.ru/ffOcb9
K0J1e0aTEILHOM KOHTYpE c4
[IpencraBnenue o 3aTyXarMMX
KoJieOaHusX. BeIHYX/IeHHBIC bubmuorexa [IOK
16 MEXaHUYECKue KoyeOaHusl. https://m.edsoo.ru/ffOchb
Pe3onanc. BeinyxieHHbIE 86
AJIEKTPOMArHUTHbIE KOJIeOaHus
[TepemMeHHBIN TOK.
CI/IHyCOI/IL[aJILHHI/f TIEPEMEHHBIN TOK. Bubnuoreka HOK
17 MOoHOCTh MEPEMEHHOTO TOKA. https://m.edsoo.ru/ffOcbd
AMIUTMTYHOE U ICUCTBYIOIIIEE 34
3HAYEHUE CHUJIbI TOKA M HAMPSHKCHUS
Tpaucdopmarop. [Ipouszosactso,
18 nepeaaya v norpedieHue
ANEKTPUYECKON SHEPTUU
19 Y CTpONCTBO U IPAKTUYECKOE bubnuorexa [IOK



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

MIPUMEHEHHE JIEKTPUUYECKOTO
3BOHKA, T€HEPATOPA [IEPEMEHHOIO
TOKa, JINHUM 3JIEKTpoIiepeaady

https://m.edsoo.ru/ff0cc3
24

DKOJIOTUYECKHE PUCKU IIPU
IIPOMU3BOICTBE IEKTPOIHEPTUH.

20 Kynbrypa ncnonb3oBanust
3JIEKTPOIHEPTUHU B MOBCETHEBHOU
KU3HH
MexaHW4ecKue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuos. bubmuorexa [JOK
21 CkopocTh pacnpocTpaHeHUs U https://m.edsoo.ru/ffOcca
JuTMHa BOJIHBL. [loniepeunbie u 54
MIPOJIOJIEHBIC BOJTHBI
bu6mmoreka [IOK
3Byk. CKOpOCTb 3ByKa. ' pOMKOCTh
22 https://m.edsoo.ru/ffOccc
3ByKa. BeicoTa ToHa. TeMOp 3ByKa 0c
DNeKTpOMarHUTHBIE BOJHBI, UX bubnuoreka [IOK
23 CBOMCTBA U cKopocTh. [1Ikana https://m.edsoo.ru/ffOccf
AIIEKTPOMArHUTHBIX BOJIH e0
[IpuHIMIBI pagUOCBSI3U U
24 TeneBueHus. Pa3Butue cpencts
cBs3u. Paguonoxkarus
KontponbHas padota «Konebanus u bubmnorexa [IOK
25 https://m.edsoo.ru/ffOcc6
BOJIHBD»
8
[IpssMonMHENHOE PACIPOCTPAHEHHE
CBETa B OJJTHOPOJHOMU cpeie bubmorexa HOK
26 i https://m.edsoo.ru/ffOcd3

ToueuHbIil UICTOYHUK cBeTa. JIyd
CBETa

50



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350

OTtpaxkenue cBera. 3aKOHbI

bubmuoreka [JOK

27 oTpaxeHus ceera. [loctpoenue https://m.edsoo.ru/ff0cd4
M300pakeHUH B TUIOCKOM 3€pKaJie €0
[Ipenomiienue ceera. [lonHoe
bubmmoreka [{OK
BHYTpPEHHEE OTpPaKCHUE.
28 . https://m.edsoo.ru/ff0cd7
[IpenenbHBIA yros noJIHOTO 6
BHYTPEHHETO OTPaKECHUS -
b K
JlabopaTtopHas pabota «3mepenue nomorexa 1O
29 https://m.edsoo.ru/ff0cd6
MOKa3aTes IPEIIOMIICHHSI CTEKIIa 7a
JIunzel. [locTpoenue n3oopaxeHuit bubnuoreka [IOK
30 B jrH3e. DopMyra TOHKOM JIMH3HI. https://m.edsoo.ru/ff0cdd
VBeanueHne JUH3EI le
JlaGopaTtopHnas pabota
31 «HcenenoBanue CBONMCTB
M300pakKeHUH B JIMH3AX)
Hucnepcus cBeta. CoXHBINA COCTaB
39 oenoro ceerta. LIpet. JJaboparopHas
paborta «Habmoaenune nucrnepcuu
CBETa»
Hurepdepennus cpeta. Judpakmus bubnmorexa [TOK
33 N https://m.edsoo.ru/ffOced
ceta. J{udpaknuonnas pemérka 27
bubmuoreka [JOK
[TonepeyHOCTH CBETOBBIX BOJIH.
34 https://m.edsoo.ru/ffOcf0
[Tonsipuzanus cBera %
OnTudeckue MpUOOPHI U YCTPOICTBA
35 U YCIIOBUS MX 0€301acHOTO

NPHUMCHCHUSA



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e

Fp AHHUIIbI HpI/IMeHI/IMO CTHU
KJIACCUYECKOU MEXAHUKHU.

bubmuoreka [JOK

36 . https://m.edsoo.ru/ffOcf8
[TocTynarel crienuaaTbHOW TEOPHUU 62
OTHOCHTEIILHOCTH
OTHOCHUTEBHOCTD bubmmoreka [{OK
37 OJIHOBPEMEHHOCTHU. 3aMe/JICHUE https://m.edsoo.ru/ffOcfa
BPEMEHU M COKpAICHUE JITTHHBI 42
DHeprus U UMIYJbC
. bubmmoreka [IOK
38 PEIBITHBHCTCION I{acmum' Cosisb https://m.edsoo.ru/ffOcfc
MAacCCBhI C SHEPTUEH B UMITYITBCOM. 68
DHeprus NoKost -
KonTponsnas pabora «OnTuka. bubnuoreka [IOK
39 OCHOBBI CHIEIMAIEHOM TEOpUH https://m.edsoo.ru/ffocf6
OTHOCHUTEJILHOCTH) fo
bubnuoreka [IOK
40 Gororsi. Gopmysa [Lnaria. https:/ m.edso;I ru/ffOcfe
DHeprus U UMIyibc GpoToHa 16
OTKpBITHE U UCCIICIOBAHNE bubnuoreka [JOK
41 dboTtorddexra. OnbiTer A. I'. https://m.edsoo.ru/ffOcffc
CroneroBa 4
3akonsl pororddexra. YpaBHeHHE bubnuoreka [JOK
42 DunmrerHa g Gotosddekra. https://m.edsoo.ru/ff0d01
«Kpacnas rpanuna» porodddexra oe
Hasnenue ceeta. Onbith [1. H. bubmuoreka [JOK
43 JlebeneBa. XuMHUECKOE ICUCTBUE https://m.edsoo.ru/ff0d04
CBETa ab
TexHuueckue ycTpoiucTsa u
44 IIPaKTUYECKOE NPUMEHEHHE:!

(dhoTOdMEMEHT, POTOAATUHK,



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6

coJHeYHast OaTapesi, CBETOIUO,T

Pemenue 3aga4 mo reme «JIeMEHTHI

bubmuoreka [JOK

45 . https://m.edsoo.ru/ff0d03
KBAHTOBOM OITHKH
02
Monens atoma Tomcona. OIBITE bubmmoreka [{OK
46 Pesepdopna no paccestauro o- https://m.edsoo.ru/ff0d09
gactuil. [ImanerapHas MoJelb aToma la
bubmmoreka [{OK
47 [Tocrynater bopa https://m.edsoo.ru/ff0dOa
fa
W3ayuenne n nornomnienre (OTOHOB
v ¢ Bu6muorexa IJOK
IIPH TIEPEX0Ie aTOMa C OJTHOTO
48 . https://m.edsoo.ru/ff0d0a
YPOBHS SHEPTUU HA Ipyroi. Bus £
CIIEKTPOB T
BosHoBEIe cBOMCTBA YacTHll. BOJIHEI
ne bpowuis. KopnyckyisipHo- bubmiorexa HOK
49 - https://m.edsoo.ru/ff0d0c
BOJIHOBOM Jyaiiu3M. CIIOHTaHHOE U a8
BBIHYXJICHHOE U3JTy4YCHHE o
OTKpBITHE PATUOAKTHBHOCTH.
bu6mmoreka [JOK
OmnbrTer Pe3epdopaa mo
50 https://m.edsoo.ru/ffodof
OTIPEJICIICHUIO COCTaBa &
PalMOAKTHUBHOTO M3JTy4CHHS T
CeowucTBa anbda-, 6era-, raMmma-
51 u3nydeHus. Bimsaue
PaIMOAaKTUBHOCTH HA )KHUBBIC
OpraHu3Mbl
OTKpbITHE IPOTOHA U HEUTPOHA. bubnuorexa LIOK
52 N3ortombl. Anbda-pacnas. https://m.edsoo.ru/ff0d11

DJEeKTPOHHBIM U TIO3UTPOHHBIN OeTa-

62



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162

pacnazn. I'aMma-usinydeHue

53

OHeprus cBA3U HyKJIOHOB B s/Ipe.
Snepupie peakuuu. AnepHbId
peaktop. [IpoGiieMsl, MePCIICKTHBEI,
9KOJIOTMYECKUE ACIEKTHI JIEPHON
SHEPreTHUKU

bubmmoreka [{OK
https://m.edsoo.ru/ff0d13
56

54

DneMeHTapHble YacTUuilbl. OTKPBITHE
MO3UTpOHA. MeTo 1l HAOTIOICHUS U
PErucTpanyu 3JIEMEHTAPHBIX
yactull. Kpyrmisliii cron
«DyHaMeHTaIbHbIE
B3aUMOJAEUCTBUS. EAMHCTBO
(hbM3UYECKOU KapTUHBI MUPA»

bubmmoreka [IOK
https://m.edsoo.ru/ff0d0e
38

55

Bun 3B€3nH0r0 HeOa. Co3Be3aus,
SIPKAE 3BE3/IbI, TIJIAHETHI, UX
BuaUMOe JBmwkeHue. ColtHeuHast
cucTeMa

56

Counune. CotHeuHast akKTUBHOCTD.
Hctounuk sueprun CoJiHIla U 3BE3]T

57

3BE3b1, UX OCHOBHBIE
XapaKTePUCTUKH. 3BE3/1bl IIaBHOW
MOCJe10BaTeNIbHOCTU. BHYyTpeHHee
ctpoenue 3B€31. CoBpeMEeHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
spotronnu COJTHIA U 3BE3]T

58

Mneunsid [1yrs — Hamma
TI'anaxtuka. IlonoxxeHnue u JABMKEHUE
Comnnna B ['amaktuke. ['anakTuky.
UYéepHble ObIpel B sApax rajJakTUK



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

59

Bcenennas. Paz0beranue rajakTuk.
Teopus boibmoro B3peIBa.
PennkroBoe nznydenue.
MeraranakTuka

60

Hepermennsie mpoo6iembl
aCTPOHOMHH

61

KontponsHas padoTa «51eMEeHTHI
aCTPOHOMHUHU U aCTPOPUIUKI»

62

O606maromuii ypok. Ponb ¢pusuku
1 aCTPOHOMHH B SKOHOMHUYECKOH,
TEXHOJIOTHISCKOM, COIHATbHOM B
ATUYECKOM chepax IesTeTbHOCTH
YeJI0BeKa

63

O6o06matromuii ypok. Poss 1 mecto
(bM3UKHM 1 aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHUHE
Mupa

64

O6o06maromuii ypok. Poib
(bu3nvecKkoit Teopuu B
(hopMupOBaHHU TIPEACTABICHUN O
(bu3nvecKkoit KapTHHE MUpa

65

O6o6maromuit ypok. Mecto
(bu3HYECKON KapTHHBI MHpA B
o0I1IeM psITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIpeJICTaBJICHUI O PUPOJIE

66

PesepBHbIl ypok. MaruutHoe mnoiie.
ONEeKTpOMarHuTHas HHIAYKLINS




PesepBubiit ypok. Ontuka. OCHOBBI

67 CTeUATBHOMN TeOpHH 1
OTHOCHTEIIEHOCTH
Pesepnsiit ypok. KBanTtoBas ¢pusmka. bubnuorexa [JOK
68 DNEeMEHTBI aCTPOHOMHUHU U 1 https://m.edsoo.ru/ff0d17
acTpoU3UKH 84
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOT'O
INPOLHECCAOBA3ZATEJ/IbBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

» ®umsuka, 10 xnace/ I'enaenmreiin J1.O., bynarosa A.A., KopaunseB W.H., Komkuna A.B.,
OO6uecTBO ¢ orpaHuueHHONW 0TBeTCTBEHHOCTHIO «bMHOM. JlabGopaTtopusi 3HaHMil»; AKIUMOHEpHOE
obmectBo «M3natenscTBO «lIpocBenieHne

» ®muka, 10 xmace/ KacesnoB B.A., OOmecTBO ¢ OrpaHUYCHHONH OTBETCTBEHHOCTHIO
«IPODAy; AkmonepHoe o6mectBo «M3narensctBo «lIpocBemenue»

» ®muka, 10 kmacc/ Mskumes ['.4., Byxosues b.b., Corckuii H.H. mon penakumeit
[MapdenTreBoii H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemenuey

» Gusuka, 10 krace/ Msxumes I'.41., [letpoBa M.A., CrennanoB C.B. u apyrue, OO01miecTBo ¢
OTpaHMUYEHHOM  OTBETCTBEHHOCThIO  «J/IPODA»;  AkmnuonepHoe ooOmectBo «l3marenscTBO
«IIpocsemenuey

* ®usuka, 11 wiace/ INenpenmreiin JI.O., bynaroBa A.A., Kopuunses W.H., Komkuna
A.B., OOmectBo c¢ orpannyeHHON oTBeTcTBeHHOCThI0O «BMHOM. JlaGoparopust 3HaHuii»;
AxunonepHoe o6mectso «M3narensbctBo «lIpocsenienne»

1. Msakume I'.5. ®usuka. 10 kmacc. Yueb. mist 00meoOpa3oBaT. opraHu3amuii: 6a30BbIi
ypoBenb / I'.Sl. Mskumes, b.b. byxosues, H.H. Corckuii; non pen. H.A. IlappenrbeBoii — M.:
[Ipoceemenue, 2022. — 416 c.: un. — (Knaccudeckuii Kypc).

2. Msxumes I'. §I. @usuka. 11 xmacc: yue6. aisa o6meoOpa3oBaT. opraHu3anuii: 0a30BbIA
ypoBenb / I'. fI. Msxkumes, b.b. Byxosues, B.M. Yapyrun; nox pen. H.A. IlapdentpeBoit. — 3-¢ u3m.
— M.: [Ilpocsemenue, 2022. — 432 c.:. [4] n wun. — (Kraccuueckuit  Kypc).
3. Maxumes ['.5l. ®usuka. 10 kmacc : yueb. ansa obmieobpazoBar. yapexaeHU: 0a30BbIid U MPO-HulL.
ypoHu / I'. SI. Mskumes, b. b. Byxosues, H. H. Corckwuii; mox pen. B. 1. Hukonaesa, H. A.
[TapdentbeBoit. — 19-e m3n. — M. : IIpocBemenue, 2022. — 366 c.: mi1. — (Knmaccuueckuii Kypc).
4. Mskume I'. 5. ®usmuka. 11 kmacce: yued. ans oOmeoOpa3oBaT. OpraHu3aluii ¢ IPWIL. HA JJIeK-
TpOH. HOcuTese: 6a30Bbiid U ipoduit. ypoau / I'.5. Mskumes, b.b. Byxosnes, B.M. Uapyrun; non
pen. H.A. TlapdentpeBoit. — 23-¢ m3n. — M.: Ilpocsemenune, 2022. — 399 c. [4] n. nun —
(Knaccuueckuit KYpC).

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl W PECYPCbl CETHU
HUHTEPHET

1. http://www.school.edu.ru - odumuaneHBIi cepBEpP POCCHHCKOrO  MIKOJHHOTO
o0OpazoBaHwUsI.
2. http://festival.1september.ru — ®ectuBanp nemarorndeckux uaci «l ceHTAOps» — caMblii Mac-
COBBII Temaroruyeckuii Gopym B Poccuu, KOTOpBIA JaeT BO3MOXKHOCTh KaXIOMY YUHUTEIIO
NpPEACTaBUTh CBOKO MEIArOrMYeCKyI0 HJICI0, OMyOJHMKOBAaTh COOCTBEHHBIC METOJMUYCCKHE paspa-
OOTKHM,  TIOACIHUTHCS €  KOJUIETAaMH  CBOMMH  TPEACTABICHUAMH O  TPEIMOJaBaHUH.
3. http://www.riis.ru — MexayHapoaHas oOpa3oBaTebHAs acColManus. 3agadd — COJCHCTBHE
Pa3BUTHIO 0OpPa30BaHKs B PA3IMIHBIX 00TACTSIX.

4. https://www.metod-kopilka.ru/fizika.html — Bumeoypoku, mpe3eHTaIUH, KOHCIIEKTHI,
TECTHI, IJITAHUPOBAHUE U JIP. MAaTEPUAITBI TIO (DH3HKE.

5. http://sverh-zadacha.ucoz.ru/index/0-76 — y4yeOHbie GHIBMBI O (HU3KUKE MO pa3aesam.
6.http://metodportal.ru/articles/srednjaja-shkola — metomuueckwuii moprai.

7. https://simplescience.ru/collection/video — pusuueckue onbITh B OBITY.



