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1. MMOSICHUTEJILHASA 3AITUCKA

[Iporpamma mo ¢usuke 6a30BOro ypoBHS Ha YpOBHE CpeaHEero oomiero odpa3oBaHuUs
pa3paboTaHa Ha OCHOBE IOJIOXKEHMH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOM
oOpazoBarensHOU Iporpammel, ipeactaBiieHHbIX B DI'OC COO, a Taxxke ¢ yuétom denepanbHoit
paboueii mporpaMMbl BOCIIMTaHUS M KOHLIETILIMY MpenoiaBaHus yueOHoro npeamera «Pusmka» B
oOpa3oBaTenbHBIX opraHuzanusx Poccuiickoil @exnepanuu, peanu3yloIUX OCHOBHBIE
00pazoBaTebHbIC IPOrPAMMBI.

Conep:xaHue nporpamMmbl 10 (U3MKE HANpaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaroumxcs 10—11 kmaccoB npu oOydeHun ux (usmuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATEIbHOCTHOr 0 noaxoa. [Iporpamma rno gpusuke COOTBETCTBYET
tpeboBanusiM ®PI'OC COO Kk MmiIaHUPYeMbIM JHYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3yibTaTaM OOYy4YeHHs, a TaKKEe YUYUTHIBAET HEOOXOAMMOCTh pEaTM3alUU MEXIPEIMETHBIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMHM YUEOHBIMHM IpeaMeTaMu. B Hel ompenenstorcs
OCHOBHbIE IIeJIM M3y4eHUs (PU3MKU Ha YpOBHE CpEIHEro ooOuiero oOpa3oBaHus, MJIAHUPYEMbIE
pe3yIbTaThl OCBOCHUS Kypca (DU3HUKH: INYHOCTHBIE, METalpeIMETHEIE, IpeAMETHBIC (Ha 6a30BOM
YPOBHE).

[Iporpamma no ¢pusmuke BKIOYaET:

® I[UIAHUpPYEMBbIE PE3yNIbTaThl OCBOECHUS Kypca (pu3uKHM Ha 6a30BOM ypOBHE, B TOM YHCIIE

IIPEMETHBIE PE3YNIbTaThl 10 T01aM 00yUYEHHUS;

e cojepxkanue yuebHoro npeamera «dusukay mo rogam oOydeHHs.

dusmka Kak Hayka 0 Haubosiee OOIMX 3aKOHAX MPUPO/IbI, BHICTYIAsl B KAUECTBE yUeOHOro
IpeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHbIN BKJIJ] B CUCTEMY 3HAaHMM 00 OKpY)KaloIlleM MHpE.
HIkonpHBIH Kypc (U3MKM — CHUCTEMOOOPA3YIOIIMHA JJIsi €CTECTBEHHO-HAy4YHBIX YUEOHBIX
MIPEeIMETOB, MOCKOJIbKY (hU3MUECKHEe 3aKOHBI JIEKAaT B OCHOBE MPOLIECCOB U SIBJICHUM, H3y4aeMbIX
XUMUeH, ouonoruei, ¢uznyeckoit reorpadueil nu actpoHomuel. Vcnonbp3oBaHHE M aKTHBHOE
IIpUMEHEHHE (PU3MUECKUX 3HAHUH ONpeienseT XapakTep U pa3BUTHE Pa3HOOOPa3HbIX TEXHOIOTUI
B cdepe PHEpPreTHKH, TPAHCIOPTA, OCBOCHUS KOCMOCA, TOJYYE€HHUS HOBBIX MaTepHAIOB C
3aJJaHHBIMU CBOMCTBaMH U Jpyrux. M3yueHue pU3nKyu BHOCUT OCHOBHOI BKJIaJ B (pOPMHUPOBAHUE
€CTECTBEHHO-HAy4YHOW KapTUHBI MHpa OOydJarommxcs, B (OpMUpOBAHHE YMEHHUH NPUMEHSTH
HAy4HbIM METO]| TO3HAHUS [IPH BBIIOJIHEHUU UMU Y4€OHBIX UCCIIEOBAHUIM.

B ocHOBY Kkypca ¢u3uKu a1 ypoBHS CpeHero ooiero oopa3oBaHus MOJIOKEH Ps UIEH,
KOTOPBIE MOKHO pacCMaTpUBATh KAaK MPUHIMUIIBI €0 IOCTPOEHUS.

Hoesn yenocmnocmu. B cooTBeTCTBUM C HEH KypcC SIBJISIETCS JTOTMYECKU 3aBEPIIEHHBIM, OH
COJZICP)KUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYAET KaK BOMPOCHI KJIACCHYECKOH, TaKk U
COBpEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuan Kypca (pu3nku o0beJMHEH BOKPYT
¢usnyeckux Tteopuil. Beaymum B Kkypce sBasercs (GOpMHpPOBaHUE MPEICTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U TOJIE.

Hoes cymanumapusayuu. EE peanuzanys npeanogaraeT UCIoJIb30BaHUE T'YMaHUTapHOTO
noTeHIHana GU3NIeCKol HayKH, OCMBICTICHHE CBSI3U Pa3BUTHS (DU3HUKH C pa3BUTHEM OOIIECTBA, a
TaK)Xe C MUPOBO33PEHYECKUMH, HPABCTBEHHBIMH U HKOJIOTMUECKUMHU MTPOOIEMaMHU.

Hoes npuxnaonoii nanpasnennocmu. Kypc pusuku npeamnonaaraet 3HakOMCTBO C IIUPOKUM
KPYrOM TEXHUYECKHUX U TEXHOJIOTMYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUM U 3aKOHOB.



Hoesn osxonocuzayuu peanusyercs TMOCPEACTBOM BBEICHHS 3JIEMEHTOB COJACpKAHMUS,
MOCBALIEHHBIX SKOJIOTMYECKUM Mpo0IeMaM COBPEMEHHOCTH, KOTOPHIE CBSA3aHbI C pa3BUTHEM
TEXHHUKH U TEXHOJIOTH, a TaKkke 00CYXAeHUs MPOOJIeM PallMOHAIBHOTIO IPUPOIONOIB30BAHUS U
9KOJIOTMYECKON OE30MaCHOCTH.

CTep:KHEBBIMHU 3JIEMEHTAaMHU Kypca (U3MKH Ha ypOBHE CpPEAHET0 OOIIero 0Opa3oBaHMS
ABIISIOTCSL u3nveckue Teopun ((opMHpOBaHUE NPEACTABICHHA O CTPYKTYpe MOCTPOCHHS
¢usnueckoil Teopuu, ponu (PyHIAMEHTAIBHBIX 3aKOHOB W TPUHIIUIIOB B COBPEMEHHBIX
MIPE/ICTaBICHUSIX O MPUPOJE, TPaHMIAX MPUMEHMMOCTH TEOPUM, JUIsl ONMHCAHUS €CTECTBEHHO-
HAy4HBIX SBJICHUN U MPOLIECCOB).

CucreMHO-IeSITENbHOCTHBIN MOAX0/ B Kypce (PU3UKH peaiu3yeTcs MPekJie BCEro 3a CUéT
OpraHu3allK 3KCIIEPUMEHTAIBHON AedTenbHOCTH oOyuatomumxcs. /s 6a30Boro ypoBHs Kypca
(U3UKU — 3TO HCIOJIb30BAHUE CHCTEMBbI ()POHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
1a00paToOpHBIX paboT, KOTOpble B IporpamMme Mo (u3nke OObEAMHEHBI B OOLIUI CIHCOK
YUYEHHYECKHX MpPaKTHUeCKUX paboT. BoiaeneHue B yKa3aHHOM IMepedHe J1abopaTOpHBIX pador,
MPOBOJIUMBIX JUISI KOHTPOJIS M OLEHKH, OCYIIECTBISETCS YYaCTHHKaMHU OOpa3oBaTEIbHOTO
mporecca UCXo/sl U3 0COOEHHOCTEN TUIAHUPOBAHUS U OCHAllleHus kKabuHera ¢usuku. [Ipu sTom
o0ecrieunBaeTcsl OBJaJCHUE O0YyYarolIMMHUCA YMEHUSMH MPOBOJUTH KOCBEHHBIE H3MEPEHMS,
WCCIIEIOBaHMs 3aBHUCHUMOCTEH (DM3MUECKUX BENUYMH U TOCTAHOBKY ONBITOB IO IPOBEPKE
MPEI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHNE yAENAETCS PELICHUIO PACYETHBIX M KaueCTBEHHBIX 3aj1ad. IIpu sTom
JUIS pacYETHBIX 3ajjau MPUOPUTETOM SIBIISIFOTCS 3aJIa4M C SIBHO 3aJlaHHONW (PU3NYECKON MOJIENbIo,
MIO3BOJISIOLME IIPUMEHSATh U3YUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJTHOr0 pa3zielia Kypca,
TaK M WHTErpupys 3HAHUS M3 pa3HbIX paszaenoB. JlJis KaueCTBEHHBIX 3aJady MPHOPUTETOM
ABIIIIOTCS 3aJaHusd Ha OOBSICHEHHUE NPOTeKaHWS (U3NYECKUX SBICHUH M TIPOLIECCOB B
OKpYy’Karolllel >KHU3HH, TpeOyrolue BbIOOpa (M3MUECKOM Mojaenu Uis CUTYallud IMPaKTUKO-
OPUEHTHPOBAHHOI'O XapakKTepa.

B coorBerctBuum ¢ tpeboBanusmu PI'OC COO k MaTepuasbHO-TEXHHUYECKOMY
obecrieueHun o yaeOHoro porecca 0a30Bbli yPOBEHB Kypca (DU3MKH Ha YPOBHE CPEITHET0 OOIIETO
00pazoBaHMsl JTOJDKEH M3ydaThbCs B YCIOBHSX IMPEAMETHOro KaOMHeTa (M3MKU WIM B YCIOBHAX
WHTErpUPOBAHHOr0 KaOWHETa IMPEeIMETOB €CTECTBEHHO-HAy4YHOro nukia. B xabunere dusmku
JOJDKHO OBITh HeoOxoaumoe jabopaTopHOoe O0OpYJOBaHHE MJIsi BBIIOJIHEHHUS YKa3aHHBIX B
porpaMmme 1o pU3MKe yUeHHnYeCKUX IPAKTUUECKUX padoT U JJEMOHCTPALIMOHHOE 000py10BaHUE.

JlemoHcTpanmoHHoe 00opynoBaHue (GopMUpYyeTcsi B COOTBETCTBHH C MPUHIIUIIOM
MUHUMAaJIbHON OCTaTOYHOCTU M 00ECHEeYMBAET MOCTAHOBKY MEPEYUCICHHBIX B MPOrpaMMe IO
¢u3nKe KIIOUEBBIX JEMOHCTPAIMil JUIS HCCIICJOBAaHUS HM3YYaeMBIX SIBIEHUH M IPOIECCOB,
SMIOUPHUUECKUX U (PYHIaMEHTANIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe 00OpyAOBaHHE IS YYCHHUYECKHX MPAKTUYECKUX padboT (opmupyercs B
BUJIE TEMaTHYECKUX KOMILJIEKTOB M OOecreurBaeTcs B pacuyére OJHOr0 KOMIUIEKTa Ha JIBYX
obOyuatonuxcsa. TemaTuueckne KOMIUIEKTHI J1a00OpaTopHOro OOOpYAOBaHUS JIOJMKHBI OBITH
MIOCTPOEHbI Ha KOMIUJIEKCHOM HCIIOJIb30BAaHUHM AHAJOrOBBIX W LU(POBBIX MPUOOPOB, a TaKkKe
KOMITHIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUIC IM(POBBIX J1a0OpATOPHIl.

OCHOBHBIMH LIETSIMH U3Y4€HUS PU3UKHU B 0011eM 00pa30BaHUU SIBJISIOTCS:

e (opmupoBaHue uHTEpeca U CTPEMIICHHS OOYYaIOIIUXCS K HAaydHOMY HW3YYCHHIO

MPUPOIBI, PA3BUTHE UX WHTEIUIEKTYAJbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® Dpa3BUTHE TMPEICTABICHUM O HAyYHOM MeETOA€ TMO3HaHus | (OPMHUPOBAHUE
MCCIIEI0BATEIbCKOIO OTHOILIEHUS K OKPY/KAIOIIUM SIBJICHUSIM;



(dbopMupoBaHuEe HAYYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa U3Y4eHHs OCHOB CTPOCHUS
MaTepuu U pyHAaMEHTAIbHBIX 3aKOHOB (DU3HKH;

¢dbopMupoBaHUE YMEHHH OOBSCHATD SBJICHUS C UCIIONb30BaHUEM (PU3NYECKUX 3HAHUN U
HAYYHBIX JIOKA3aTEIIbCTB;

(dbopMHUpOBaHUE TPEACTABICHUN O polu (GU3MKU IS PA3BUTUSA JAPYIUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTH.

JlocTikeHne STHX IieNiell o0ecreunBaeTcsl pelIeHneM CIeAYIOMMX 3a/1ad B IpoLecce
M3Yy4eHHUs Kypca (pU3UKU Ha ypOBHE CpeIHero o0Iiero oopa3oBaHus:

MpUOOpEeTEeHNEe CUCTEMbI 3HAHUNM 00 OO0mMX (PU3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpHUsX, BKJIIOYAs] MEXaHUKY, MOJIEKYJIAPHYIO (DU3UKY, SJEKTPOIMHAMUKY, KBAHTOBYIO
(hU3UKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMHupoBaHWE YMEHUH TPHUMEHSATh TEOPETUYECKHE 3HAHHUA IS  OOBSICHEHUS
¢bu3nuecKkux SBJICHUM B TPUPOAE U s TNPUHATHS TNPAKTUYECKUX PEIICHUH B
TTOBCETHEBHON KU3HH;

OCBOCHHE CIIOCOOOB peIIeHHs] PAa3TUYHBIX 3a/Jady C SBHO 3aJaHHOW (PU3NUECKOM
MOJIeNbI0, 33]1a4, MTOJPa3yMEBAIOIINX CAMOCTOSITENIbHOE CO3/1aHue (PU3NUEeCKOoi MOIeNu,
aJIEKBaTHOM YCJIIOBUSAM 3a]1a4u;

MOHMMaHUEe (PU3NYECKUX OCHOB M MPUHIIUIIOB ACUCTBHS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTMUYECKUX MPOIECCOB, MX BIUSHUS HA OKPY’KAIOLIYIO CpPEY;

OBJIaJICHUE METOAAMU CaMOCTOSITEIbHOIO IUIAHUPOBAHUS U NMPOBEIACHUS (PU3UUECKUX
SKCIIEPUMEHTOB, aHallu3a W  UHTEpHpeTanuu  HUHQOpPMALUU,  ONpeAeNeHUs
JOCTOBEPHOCTH IOJIyYEHHOI'O pe3yibTara;

CO3/1aHWE YCIOBHM Ui Pa3BUTHUS YMEHHUI MPOEKTHO-UCCIIEN0BATEIbCKON, TBOPUECKOM
NeSITEIbHOCTH.

Ha wu3ydenue ¢usuku (6a30BbIii YpOBEHb) Ha YPOBHE CpelHEro oOIiero oOpa3oBaHMs
orBonutcs 136 gacos: B 10 kiracce — 68 yacos (2 yaca B Heeno), B 11 kiracce — 68 yacos (2 yaca
B HEJICITIO).

[Ipennaraemsiii B mporpamme 1o GU3HMKe MepeueHb J1a00paTOPHBIX U MPAKTHYECKUX padoT
SIBJIIETCS. PEKOMEHJ/IOBAHHBIM, YYHTEIh JEJIaeT BHIOOP MPOBEICHHS J1a00paTOPHBIX PaboT u
OIBITOB C YY4ETOM HHIUBUAYATBHBIX OCOOCHHOCTEH 00yJaronIiXCsl.

2.COAEP)KXAHUME YYEBHOI'O IIPEIMETA

10 KIIACC
Pa3znen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MO3HAHMS

®usuka — Hayka o npupone. Haydnele meTonsl NMO3HaHUS OKpy»karoumero mupa. Pois
9KCIEPUMEHTA U TEOPHH B MIPOIIEcCe MO3HAHMSI TPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.

MonenupoBanue (U3NUECKUX SBICHUN M TporeccoB. Haydnsie runore3sl. Ousnueckue
3aKOHBI ¥ TEOpHH. I paHUIIbI MPUMEHUMOCTH (prU3HUECKUX 3aKOHOB. [IpuHIUI COOTBETCTBUS.

Pome m mecro ¢um3ukm B (GOpMHPOBAHMHM COBPEMEHHOW HAYYHOW KapTHHBI MHpa, B
MIPAKTUYECKON JACATENBHOCTH JIFOIEH.

Jlemoncmpayuu

Amnanorosbie U TU(PPOBBIE U3MEPUTETBHBIC TPUOOPHI, KOMIIBIOTEPHbIE JATUYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka



Mexannyeckoe JBuKeHHE. OTHOCUTENBHOCTh MEXAaHMYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropusi.

[lepemenienne, CKOpOCTb (CpelnHsii CKOPOCTb, MTHOBEHHAsi CKOPOCTb) U YCKOpPEHHE
MaTepualbHOW TOYKH, UX MPOEKIIMU HAa OCU CUCTEeMbl KoopauHat. CIoKeHHe MepeMelleHU u
CIIOKEHUE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOpPEHHOE MPsSIMOJMHEIHOE ABMXeHue. ['papuku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NIEPEMEIIEHUS MaTEPUAIbHON TOUKH OT BPEMEHH.

CBobOogHOE TIazicHre. Y CKOpeHHe CBOOOTHOTO MaICHUS.

KpuBonuueiiHoe nBumxeHue. JIBUkeHHE MaTepHalbHOW TOYKHM MO OKPYKHOCTH C
MOCTOSTHHOM TTO0 MOAYJTIO CKOPOCTBIO. YTJI0Basi CKOPOCTh, TMHEHAsA CKOpocTh. [lepron n yactora
oOpamenust. LleHTpocTpeMHUTETEHOE YCKOPEHUE.

TexHu4ecKre yCTporuCTBa U MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETP, IBUKEHHUE CHAPSI 0B,
LIETIHBIE U PeMEHHBIE TIEpeIayun.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIUS] KHHEMAaTUYECKUX XaPAKTEPUCTUK JIBUKEHUS.

[Ipeobpa3zoBanue ABMKEHUN C UCIIOIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

Habntonenue nBuxeHus Tena, OpouIeHHOro Mo/ YIiioM K TOPHU30HTY M TOPU3OHTANIBHO.

N3mepenune yckopeHus CBOOOIHOTO TaICHHUS.

Hanpagnenue ckopocTy Mpu ABUKEHUU MO OKPY>KHOCTH.

Yuenuueckuii skcnepumenm, nabopamopuule pabomol

N3ydyeHne HepaBHOMEPHOTO JBUKEHUS € LEIIbIO ONPEACIICHUS MTHOBEHHOM CKOPOCTH.

HccenenoBanre COOTHOIIEHUS MEXY MYTSAMHU, TPOWICHHBIMU TEJIOM 3a ITOCIIEI0BATEIbHBIC
paBHbIE TIPOMEXYTKM BPEMEHU IPU PABHOYCKOPEHHOM JABUKEHUU C HAYaJbHOM CKOPOCTHIO,
paBHOM HYITIO.

N3yuenue nBuKeHUs MIAPUKa B BI3KOU KUIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[IpuHuun otHocuTensHOCTH ['anuites. [lepbiit 3akoH Herorona. HEpLManbHbIe CHCTEMBI
orcuéra.

Macca tena. Cuna. IlpuHumn cynepnosunmu cwil. Bropoit 3akoH Herorona mns
MaTtepualibHOM ToUku. TpeTuit 3akoH HbroTOHA /711 MaTepruaibHbIX TOYEK.

3akoH BceMupHoro tsrorenus. Cuina tsbxectu. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenue. Buabl Tpenus (mokosi, ckonbxeHus, kauenus ). Cuna tpenus. Cyxoe tpenue. Cumna
TPEHUsI CKOJIBKEeHHs U cuia TpeHus nokos. Koadduuuent tpenus. Cuiia conpoTUBICHUS MPU
JBKEHUHU TeJia B )KUIKOCTH WJIU Tas3e.

[ToctynarensHOe 1 BpalaTenbHOE ABMKEHHUE aOCONIOTHO TBEPIOTO Tena.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpanieHus. [1meuo cuiibl. Y clioBUsI paBHOBECHS TBEPAOTO
Tena.

TexHudeckre yCTPOMCTBA M MPAKTHYECKOE TMPUMEHEHHUE: TOMIIUITHUKH, JIBH)KCHHE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBiienne nHepLUMH.

CpaBHEHME MacC B3aUMOJICUCTBYIOIIUX TEJ.

Bropoii 3akoH HeroToHA.



N3mepenue cuil.

Crnoxenue cui.

3aBUCUMOCTb CUJIBI YIPYTOCTH OT Ae(opMariiu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U TAJEHUH.

CpaBHeHUE CUII TPEHUS NIOKOS, KAYEHHS U CKOJIBKEHUS.

VYcnoBust paBHOBecHs TBEPAOro Tena. Buabl paBHOBecusl.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

W3ydenue nBuxeHust Opycka o HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YIPYIOCTH, BO3HUKAIOIIMX B IPY)KUHE U PE3HMHOBOM
oOpasiie, OT ux JaedopMaIiu.

HccnenoBanue ycinoBuil paBHOBECUS TBEPAOrO TeJla, UMEIOILET0 OCh BPALLCHHUS.

Tema 3. 3aKoHbl COXPAHEHUS 8 MEXAHUKE

NMnynbc MarepranbHOM TOUKH (Tea), CHCTEMbl MaTEpUAIbHBIX TOUEK. MIMITybC CHIIBI U
M3MEHEHHE UMITYJIbCa TeNa. 3aKOH COXPaHEHHs UMITyJIbca. PEakTUBHOE IBU)KEHUE.

Pabora cunbl. MOITHOCTD CHITBI.

Kunernueckass sHeprus marepuanbHOi TOuku. Teopema 00 M3MEHEHMM KHHETHYECKOH
SHEpPruu.

[TorennuanbHas sHeprus. [loreHuManbHas sHEPrus ynpyro aeGopMupoBaHHOMN NPY>KUHBI.
[lorenunanbHas 3Heprus Tena BOJIM3U NOBEPXHOCTH 3EMIIH.

[TorennuanbHble U HEMOTEHLUANbHbIE CHIBL. CBsA3b paOOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHEM MEXaHWYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUu.

VYupyrue u Heylpyrue CTOJIKHOBEHHUS.

TexHuyeckue yCTpoMCTBa U MPAKTHYECKOE MPUMEHEHHE: BOAOMET, KOINEp, MPYKUHHBINA
MUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHHUs UMITYJIbCA.

PeaktuBHOE BUKEHUE.

[lepexon noreHUMaIbHON IHEPTUU B KHHETUUECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyenue abGCOMIOTHO HEYNPYroro yiapa C IMOMOIIBIO JBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOThl CUJIBI ¢ HW3MEHEHHMEM MEXaHMUYECKOW SHEpPruu Tejla Ha
IIpUMEPE PaCTSHKEHUSI pE3UHOBOTO KI'yTa.

Pasznen 3. MosekyisipHasi pu3uKa 4 TEPMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJOXKEHUS MOJIEKYISIPHO-KMHETUYECKON TEOPUH U UX OIBITHOE 00OCHOBAHUE.
Bpoynosckoe nmxenue. Auddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBHUS YaCTHUI] BEIIECTBA.
Mozenu cTpoeHus Ta30B, KUAKOCTEN U TBEPIBIX T U O0BCHEHHUE CBOICTB BEIIECTBA HA OCHOBE
aTUX Mojieneil. Macca u pasmeps! mosekyi. Konnuectso BenectBa. [locrosiHHas ABoraapo.

Temnosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Monenb uaeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISPHO-KMHETUYECKOM Teopuu
uaeanbHOro rasa. AOCONIOTHas TemIeparypa Kak Mepa CpeAHed KHHETHYECKOM »Hepruu
TEIUIOBOIO JIBMKeHU yacTull ra3a. [llkana temneparyp KenbBruHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenpaeneeBa—Knanelipona. 3akon [lanbrona. M3onporneccsl B UACaIbHOM T'a3e ¢ IMOCTOSHHBIM
KOJIM4EeCTBOM BewlecTBa. ['paduyeckoe mnpejacTaBleHHE H30IPOLIECCOB: HM30TEpMa, H30XO0pa,
n3obapa.



TexHnuyeckue ycTpoicTBa U MpaKkTUUYECKOE MPUMEHEHHE: TEPMOMETpP, OapoMeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME AMCKPETHOE CTpOEHHE BellecTBa, Qororpaguu MojeKynl
OpraHUYECKUX COCIUHECHUM.

OmnpiTel 10 MU Py3un KUAKOCTEHN U Ta30B.

Mopens GpOyHOBCKOTO JIBUXKEHUS.

Moguens onwita [lITepHa.

OnBITHI, JOKA3bIBAIOIINE CYIIIECTBOBAHNE MEKMOJIEKYIISIPHOT'O B3aUMOICHCTBUA.

Mopenb, HTIOCTpUPYIOLIAsk TPUPOY ABIEHUS ra3a Ha CTEHKH cocyza.

OMBITHI, WJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSHUS UICATHHOTO ra3a, H30MPOIEeCCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Omnpenenenne Macchl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE HM3MEpeHUU 00béma
KOMHATBHI, IaBJICHUS U TEMIIEPATYPhl BO3/1yXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEX/y TapaMeTpaMH COCTOSHUS Pa3pe:KEHHOI o rasa.

Tema 2. Ocnosbt mepmoounamurku

TepMmonunamuueckas cucreMa. BHYTpeHHsSST SHEpPrus TEPMOAUHAMUYECKOM CUCTEMBI U
croco0b! e€ m3meHeHus. KommdecTBo TeioTel U pabora. BHYTpeHHSsIsT SHEPTUsl 0JHOATOMHOI'O
WJeanbHOro raza. Busl Temionepeaaun: TEIONPOBOAHOCTh, KOHBEKIIHS, U3IyUYeHUE. Y IenbHasI
TEMI0EMKOCTH BelecTBa. KomrmdecTBo TEMI0Th IPH TETUIoNepeaaye.

[TonsTe 00 anmmabatHoM mporecce. [lepBeiit 3akoH TepMmoauHamuku. [IpumeHeHue
MEPBOT0 3aKOHA TEPMOAMHAMHUKHN K m3omporieccaM. ['padudeckas nHTEepIpeTanus padoTh rasza.

Bropoii 3akon TepmoanHamMuki. HeoOpaTHMOCTh MPOIIECCOB B PUPOJIE.

TennoBeie MamuHbL. [IpuHIMANIBL ASHCTBUS TEMIOBBIX MamuH. [IpeoOpa3oBaHus YHEPTUHU B
TEIUTOBBIX MamuHaxX. Koadduiment noneznoro neicteus rernoBoil MamuHbl. [{ukn KapHo u ero
KO3 (PHUITUEHT TIOJIE3HOTO IEHCTBHSI. DKOIOTHYECKHE MTPOOTIEMBI TETNIODHEPTETHKH.

TexHuueckue YCTpPOWCTBA W MPAKTUYECKOE MPUMEHEHHE: JBUTATEIb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOJMIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

N3meHeHne BHYTpeHHEH SHEpPruu Tejda MpPHU COBEPIIEHHWH paboTHI: BBUIET MPOOKH U3
OYTBUIKH MO JCHCTBHUEM CKATOr0 BO3/IyXa, HarpeBanue 3(rpa B JIATYHHOU TPYOKE MyTEM TPEHHS
(BuAECOIEMOHCTpAIIHS).

H3meHenune BHyTpeHHEH sHepruu (TemIeparypsl) Telia Ipu Terionepeaaye.

OnbIT M0 aabaTHOMY PaCIIMPEHUIO BO3AYyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoit TypOUHBI, IBUTATENsl BHYTPEHHETO CrOpaHUsl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenne yaeapHON TeIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Dazosvie nepexoovt

[TapooOpa3zoBanue u koHaeHcalus. Mcnapenue u kuneHue. AOCONMIOTHAS U OTHOCUTETbHAS
BII&XHOCTHh BO31yxa. HachleHHsid nmap. YuenpHas TeIioTa mapooOpa3oBaHMs. 3aBUCUMOCTH
TeMIIepaTypbl KUIIEHUS OT JABJICHHUS.

TBépnoe teno. Kpucrammmueckue u aMmopHbie Tena. AHU3OTPOMHS CBOMCTB KPHUCTAJIIOB.
Kunkue kpucramibl. CoBpeMeHHble MaTepuanbl. [lnaBrneHue u Kpucraumzauus. Y AelabHas
TeruioTa miasieHus. Cyonumarusi.

YpaBHeHHe TEII0BOro OanaHca.



TexHn4eckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHWE: TUIPOMETP U IICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUHU MOJTYYeHHsI COBPEMEHHBIX MaTepUajIoB, B TOM UYHCIIE€ HAHOMATEpUasoB,
Y HAaHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HaCBIIIEHHBIX MTAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUU.

CriocoObl U3MEPEHHS BIAYKHOCTH.

HabGmronenue narpeBanus u njaBjIeHUsI KPUCTAUIMUECKOTO BEIIECTBA.

JleMoHCTpanust KpUCTAILIIOB.

Yuenuueckuii skcnepumenm, nabopamopmule pabomuol

H3MepeHre OTHOCUTENIBHOM BIAXXHOCTU BO3AYyXaA.

Pa3znea 4. JjekTpoauHaMuKa

Tema 1. Dnekmpocmamuka

DnekTpu3alusa Tel. OJEeKTpu4yeckuil 3apsia. JlBa BHAA SIEKTPUYECKUX 3apsi/ioB.
[IpoBoHUKY, TUAIEKTPUKH U MOTYIPOBOJAHUKHU. 3aKOH COXPAHEHHUSI DJIEKTPUUECKOTO 3apsiia.

B3aumopeiictBue 3apsinoB. 3akoH Kynona. TouyeuHblid  3JIEKTpUYECKHM  3apsl.
Onekrpuyeckoe rmone. Hanpspk€HHOCTHh  anekTpudeckoro mnosst. [lpuHiun cynepno3unuu
3JIEKTPUYECKUX Moiel. JINHNN HanpsHKEHHOCTH AJIEKTPUUECKOTO MOJS.

Pabota cun anexkrpoctatudeckoro nosis. [loreniuman. Pasnocts morennuanos. [IpoBogHukn
U TURJIEKTPUKHU B 3JIEKTPOCTATUYECKOM Tosie. JluanekTpruueckas IpOHUIIAEMOCTb.

OnekTpo€MKOCTh. KoHAeHcaTop. DIEKTPOEMKOCTh IIJIOCKOI0 KOHJEHCATopa. JHEpPrus
3apsKEHHOI0 KOHJIEHCATopa.

TexHU4ecKre YCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: JJIEKTPOCKOIN, 3JIEKTPOMETD,
ANEKTPOCTaTUYECKas 3allUTa, 3a3€MJICHHUE JJIEKTPONPUOOPOB, KOHIEHCATOP, KOMHPOBAJIBHBIN
armapar, CTpyWHBII TPUHTED.

Jlemoncmpayuu

VYeTpolcTBO M IPUHLUI IEHCTBUS 3JIEKTPOMETPA.

BzanmopeiicTBrE HAANEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE MOJIE 3aPSKEHHBIX TEJ.

[IpoBOIHUKY B 3JEKTPOCTATUYECKOM TIOJIE.

DIIEKTpOCTaTUYECKAas 3aIUTA.

JIMBAEKTPUKHY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTB 3JEKTPOEMKOCTH IJIOCKOT0 KOHIEHCATOpa OT IJIOIIA U MJIACTUH, PACCTOSHUS
MEXIy HUMH U TU3JIEKTPUUIECKON MPOHUIIAEMOCTH.

DHeprusi 3aps>KEHHOr0 KOHAEH caTopa.

Yuenuueckuii sxkcnepumenm, nabopamophule pabomol

N3mepenue 351eKTpoEMKOCTH KOHAEHCATOpa.

Tema 2. Ilocmoannwiit 3nekmpuyeckuil mox. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUM TOK. Y CIOBHS CYIIECTBOBAHUS DJIEKTPUUECKOr0 ToKa. MICTOUHHMKHM TOKa.
Cuia Toka. IlocTossHHBIN TOK.

Hanpspkenue. 3akon Oma 15 ygacTka 1ern.

DIIEKTPUUYECKOE COMPOTHUBIICHHUE. VnenbHoe CONPOTHUBIICHUE BEILECTBA.
[TocnenoBarenpHOE, MapauIebHOE, CMEIIAHHOE COEIUHEHNE TPOBOIHUKOB.

Pabota snekrpuueckoro Toka. 3akoH J[xoyns—JIenma. MoOmHOCTb 37IEKTPUYECKOro TOKA.

DJIEKTPOABUKYIIAsl CHJIa U BHYTPEHHEE COMPOTUBIIEHHE UCTOYHMKA TOKA. 3akoH OMa Juist
MOJIHOM (3aMKHYTOM) 3siekTpuueckoi enu. Koporkoe 3aMbikanue.



DJIEKTPOHHAs! IPOBOJUMOCTh TBEPABIX METAIIOB. 3aBUCUMOCTh COITPOTUBJIEHUSI METAJNIOB
oT Temneparypsl. CBEpXIpOBOAUMOCTb.

DJIEKTPUYECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[onynpoBonuuku. CoOCTBEHHass W TPUMECHas MPOBOJMMOCTH IIONYIIPOBOIHUKOB.
CsoiicTBa p—Nn-niepexona. [loaynpoBogHIKOBBIE TPHOOPHI.

DOneKkTpuYecKuii TOK B pacTBOpaX M pacIulaBax >JIEKTPOIUTOB. OJIEKTPOIUTHYECKAS
Juccouuanus. IeKTpoIIn3.

DnexTpuueckuil ToK B razax. CaMOCTOSTEIbHBIA U HECAMOCTOSATENbHBIN pa3psia. MonHus.
[Tnazma.

TexHuyeckue ycTpoiicTBa U MpaKTUUECKOe IPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
WCTOYHUKM TOKAa, »JJEKTPOHArPEBaTENbHBIE MPUOOPHI, AIEKTPOOCBETUTENBHBIE MPUOOPHI,
TEPMOMETpP  CONpPOTUBICHHUS, BAaKyyMHBIH  JOUOA, TEPMHUCTOPHl U  (POTOPE3UCTOPHI,
MOJIYITPOBOJTHUKOBBIN TMO/1, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSHKEHUS.

3aBUCUMOCTb CONPOTUBIICHUS UWIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOMIAN
MIONEPEYHOr0 CEUEHUs U MaTepuaa.

CwmelaHHOE COeIMHEHUE TIPOBOAHUKOB.

[Ipssmoe u3MepeHue 3IeKTpoABMKYIIEH cwibl. KOpoTkoe 3ambIkaHME rajJbBaHHMYECKOrO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHMUS.

3aBUCHUMOCTb COIIPOTUBJICHHS METANIOB OT TEMIIEPATYpPHI.

IIpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psia u IpOBOAUMOCTE BO3yXa.

OaHOCTOPOHHSAS TPOBOAMMOCTD AUOAA.

Yuenuueckuii skcnepumenm, nabopamopuule pabomol

N3ydyeHne cMeIaHHOr0 COEMHEHUS PE3UCTOPOB.

N3mepenue 31eKTpoABHKYIIEH CUITbI HICTOYHUKA TOKA M €r0 BHYTPEHHETO COIIPOTUBIICHHUS.

Hab6monenue anexrpomnusa.

MesknpeaMeTHbIe CBA3H

N3ydyenune xypca ¢usuku 0azoBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C Y4YETOM
COJIEPIKATENbHBIX MEXIPEIMETHBIX CBSI3ed C KypcamMH MaTeMaTHK{, OWMOJOTHH, XHUMUH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle nonsimus, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4YHOI'O ITO3HAHUSA:
SBJICHWE, Hay4YHbIM (akT, TUMOTe3a, (U3MYecKas BEIMYMHA, 3aKOH, TEOpHs, HaOIIOJICHHE,
9KCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: perieHre CUCTEMbl YpaBHEHUI, IMHeWHas pyHKIMsL, Tapabosa, runepoora,
uX rpaduKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC,
OCHOBHO€ TPHUTOHOMETPUUYECKOE TOXKJECTBO, BEKTOPbl M HMX HPOEKIMHM Ha OCHU KOOpIUHAT,
CII0’)KEHHE BEKTOPOB.

buonocus: mMexaHmdeckoe NBUKECHHE B KHUBOW mpupone, auddys3usi, 0cMOC, TeII000MeH
KUBBIX OPraHU3MOB (BU[bI TEIUIONEPEIaul, TEIUIOBOE PABHOBECHE), AIEKTPUUECKHUE SIBJICHUS B
YKABOW MPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEUIECTBA,
MOJISIDHAsE Macca, TEIUIOBbIE CBOWMCTBA TBEPABIX TEJ, JKUJIKOCTEM W Tra30B, AJIEKTPUYECKUE
CBOICTBA METAJIOB, AJEKTPOJUTUYECKAsL TUCCOUALMS, TAIbBAHUKA.

T'eoecpaghus: BIaxxHOCTh BO3yXa, BETPBI, OApOMETp, TEPMOMETP.



Texnonoeusn: npeoOpa3oBaHUE ABMKEHHUH C MCTIONB30BAaHUEM MEXAHH3MOB, YUET TPCHHUS B
TCXHUKC, MOJAUIMITHUKH, HUCIOJB30BAHHC 3dKOHA COXPAHCHHUA HUMITYJIbCAa B TCXHHUKC (paKeTa,
BOAOMET W JApYrHe), JBHUTaTelb BHYTPEHHErO0 CropaHMs, mapoBas TypOWHa, OBITOBOM
XOJIOAUJIIBHUK, KOHAUIIMOHCP, TCXHOJIOIUH MOJYUCHUSA COBPEMCHHBIX MAaTCpruajioB, B TOM YUCIIC
HAaHOMATEepPHAJIOB, W  HAHOTEXHOJIOTMH,  JJEKTPOCTaTHYeCKas  3alluTa,  3a3eMIJICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNPHUHTEp, JJIEKTPOHArpeBaTeNbHbIE MPHOOPHI,
AJIEKTPOOCBETUTEIbHBIC TPHUOOPHI, TaTbBAHUKA.
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Pa3znen 4. JjekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKYUSA

[locrossHHBIE MarHuThl. B3auMonelcTBUE IMOCTOSHHBIX MarHUTOB. MarHuTHOE IIOJIE.
Bekrop marauTHON MHAYKUIMHK. [I[puHIMT Cyneprio3uMY MarHUTHBIX NTOJIeH. JIMHUKM MarHUTHON
nHaykuuu. KapTuHa aMHui MarHuTHOW MHIYKIUH T0JIS IOCTOSTHHBIX MarHUTOB.

MarnuTtHoe ToJie MPOBOJHUKA ¢ TOKOM. KapTWHa JIHWHHI WHIYKIIUM MarHUTHOTO TIOJISI
JUIMHHOTO MPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzauMmopaeiicTBe MpOBOJHUKOB C TOKOM.

Cuiia Amniepa, €€ MOJyJib U HalpaBJICHHUE.

Cuna Jlopenua, €€ Moayinb W HampabieHue. J[BMKEHHE 3apsyKeHHOW 4YacTHIbl B
OJTHOPOJHOM MarHuTHOM monie. Pabota cumsl Jlopenta.

SIBneHue snexkTpoMarHUTHOM MHAYKUMH. [lOTOK BeKTOpa MAarHUTHOM WHIYKLUU.
DIEKTPOABUKYIIAS CUJIa MHAYKIIMU. 3aKOH 3JIEKTPOMArHUTHOM MHIYKIUU Dapajes.

BuxpeBoe siiekTpuueckoe mojie. DIEeKTPOABHXKYIIAs CUjla WHIAYKUUMUA B IPOBOJHHUKE,
JBIKYIIIEMCSI ITOCTYNATENbHO B OJJHOPOAHOM MAarHUTHOM TIOJIE.

IIpaBuno Jlenma.

NHayKTUBHOCTD. SIBJICHHE CAMOUHIYKIIMH. DJIEKTPOIBIIKYILAS CUJIa CAMOUHIYKIUH.

DHeprusi MarHuTHOT'O MOl KATYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHuueckue YCTpOWCTBA W NPAKTUYECKOE MPUMEHEHHE: IIOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMATHUTBI, 3JIEKTPOABUIATEIb, YCKOPUTEIHN AJIEMEHTAPHBIX YAaCTUL, MHAYKIIUOHHAS M€Yb.

Llemoncmpayuu

OmnbIT OpcTena.

OTKIJIOHEHUE JIEKTPOHHOTO MTy4YKa MarHUTHBIM T10JIEM.

JIvHWUM MHIYKIIUY MarHUTHOTO MOJIS.

B3anmopeiicTBre ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHila Ha MOHBI AJIEKTPOJIUTA.

SIBneHune >NeKTPOMarHUTHOM UHIYKIIMH.

[IpaBuio Jlenua.

3aBUCHUMOCTb 3JIEKTPOABUKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHUsI MarHUTHOIO
MOTOKa.

SIBiieHME CAaMOMHTYKIIU Y.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3yuenne MarHuTHOTO MOJIsl KATYIIKUA C TOKOM.

HccnenoBanue nelicTBUS NOCTOSHHOI'O MArHUTA HA PAMKY C TOKOM.

UccnenoBanue siBIEHUS 3JI€KTPOMArHUTHON MHIYKITUH.

10



Pasnen 5. KosieOanus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUS

Konebarenpsnas cuctema. CBoOOmHBIE MeXaHMUEeCKHe KojebaHus. [‘apMmoHuueckue
konebanus. Ilepmon, wuacrora, amrumatyna u ¢asza konebanuil. IIpyKUHHBI MasTHUK.
MaremaTnueckuil MasiTHUK. Y paBHEHHE rapMOHHUYECKUX Konebanuii. [IpeBparienue snepruu npu
FapMOHMUYECKUX KOJICOaHUSIX.

Koneb6arenbuplii koHTYyp. CBOOOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOAaHUS B HICATIBHOM
KONeOaTenbHOM KOHType. AHAJIOTHs MEXIYy MEXaHHYeCKUMH U  3JEKTPOMarHUTHBIMU
konebanusmu. ®opmyna TomMcoHa. 3aKOH COXpaHEHMs SHEPrUM B HJEAJbHOM KojeOaTeabHOM
KOHTYpE.

[IpencraBnenue o 3aTyxaromux KojaeOaHUsAX. BbIHYyX/IeHHbIE MEXaHHUECKUE KOIeOaHusl.
Pe3onanc. BeiHyX/1€HHBIE 3JIEKTPOMAarHUTHbBIE KOJIEOaHHUS.

[lepemennsblil Tok. CMHYCcOMAAIbHBIA NIEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIIIUTYHOE U JeHCTBYIOIEE 3HAUYEHHE CHIIbI TOKA U HaPSKEHU L.

Tpancdopmarop. IIpomsBoncTBo, mepemada W MOTPEOSECHHE AIIEKTPUYECKOW SHEPTUU.
DKOJIOTHYECKUE PUCKUM MpU IPOU3BOACTBE 3JeKTpodHepruu. KymnbTypa ucnonb3oBaHus
3JIEKTPOIHEPTUHU B [TOBCEIHEBHOM KU3HU.

TexHuueckue yCTpOHCTBA M NPAKTUUYECKOE NPUMEHEHME: 3JIEKTPUUYECKUH 3BOHOK,
reHepaTop MEePEMEHHOr0 TOKa, TMHUU JIEKTPOoIepeay.

Jlemoncmpayuu

WccnenoBanne napamMeTpoB KojedaTeabHOM cUcTeMbl (IPYKMHHBIN WM MaTeMaTHYeCKUn
MasTHHK).

Hab6mronenue 3aryxarommx Kojie0aHu.

HccnenoBanue CBOMCTB BHIHYKICHHBIX KOJeOaHUH.

Hab6mronenue pe3onanca.

CB00OO/IHBIE AIIEKTPOMArHUTHBIE KOJIEOaHNUS.

OcuuuiorpaMmbl  (3aBUCUMOCTH  CHJIBI  TOKa M HAampsOKEHUs OT BPEMEHM) s
3JIEKTPOMAarHUTHBIX KOJIeOaHUM.

Pe3onanc mpu nocienoBaTelbHOM COEIMHEHUHM PE3UCTOpPA, KATYIIKW MHIYKTUBHOCTH U
KOH/IeHCaTopa.

Mozenb TUHUY 3JIEKTPOIIEPEIaUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH NEPHOAA MANIBIX KOJIeOaHU Tpy3a HA HUTU OT JJTUHBI HUTH U
Macchl rpysa.

HccnenoBanne MEepeMEHHOIO TOKa B ILENM W3  IOCIEAOBATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U pPe3UCTOopa.

Tema 2. Mexanuueckue u 3n1eKmpomMazHumHbvle 60J1HbL

MexaHnueckue BOJIHBI, yCI0BuUs pactipocTpaHenus. [lepuon. CKopocTh pacnpocTpaHeHHUs
n panuHa BonHbL. Ilomepeunble M mpononbHble BONHBL. MHTepdepeHuuss U AUPpPaKIUs
MEXAHUYECKUX BOJIH.

3Byk. Ckopoctb 3ByKa. [ pomkocTs 3Byka. Bricora Tona. TemOp 3ByKa.

ONEKTPOMarHUTHHIE BOJIHBI. YCIIOBHUS M3Iy4EHMs 3JEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHTanus BekTopoB E, B, V B anexkrpomarautHoii BosiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpaXEHHEe, TMpeloMIIeHHe, mojspusauus, audpakuus, uHTepdepeHnus. CKOpoCcTh
3JIEKTPOMAarHUTHBIX BOJIH.
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[IIkayia 37€KTPOMarHUTHEIX BOJH. [IpuMeHeHHE 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
ObITY.

[IpuHIMIIBI paguocBs3K U TeneBuaeHus. Pagnonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEN CPEJIbl.

TexHHYecKre yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKAJIbHBIE WHCTPYMEHTHI,
yIABTPa3BYKOBasi JAMAarHOCTUKA B TEXHUKE W MEIMIIMHE, pajap, paAuoNpUEMHUK, TEIEBH30p,
anTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OO0pazoBaHue 1 pacIpoCTpaHEHUE MOMEPEYHBIX U MPOIOIBLHBIX BOJH.

Koneob:mromeecs Teno kak HCTOUHUK 3BYKa.

Habmoienue orpaskeHus U MPEIOMIICHHS MEXaHUYECKIX BOJIH.

Hab6monenue natepdepeHny u Aupakiini MEXaHUIECKUX BOJTH.

3BYKOBOM pE30HAHC.

Habmronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUTUTYIOH M YacTOTOM
KoneOaHui.

UccnenoBanne  CBOMCTB — JJIEKTPOMAarHUTHBIX ~ BOJIH:  OTpPa)K€HUE, IPEIOMIICHUE,
noJsipu3anus, Tudpakuus, nHTepdepeHIus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonnHeliHOe pacipoCTpaHEHHE CBETA B OAHOPOJHOMN cpejie.
JIyud cBeta. TodeuHbIli HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKkOHbI OTpakeHHsI cBeTa. [locTpoeHune H300pa)keHUIl B MIOCKOM
3epKaje.

[Ipenomnenue cBera. 3akOHBI TPEIIOMJICHUS CBeTa. AOCOJIOTHBIA  TIOKa3aTelb
npenomienus. IlonHoe BHyTpeHHee orpaxeHue. IIpenenbHbId yros MOJIHOTO BHYTPEHHETO
OTpakKEHUSI.

Hucnepcus cseta. CiioxHbli coctas Oenoro ceera. L{Ber.

Cobuparorie ¥ pacceuBaroInue JWH3bL. ToHKas JuH3a. DOKYCHOE pacCTOsSHUE U
onTUYecKas cuijia TOHKOM nuH3bl. [locTpoeHne n300paxeHnii B COOMPAIOIINX U PACCENBAIOIINX
nuH3ax. @opMyra TOHKOW JIMH3bI. Y BEIMUYEHUE, 1aBaEMOE JIMH30M.

[Ipenenbl TPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBass ontuka. WuTepdepenuuss cBera. KorepeHTHble HCTOYHMKH. Y CIOBUSA
Ha0JI0/IEeHUS] MAKCUMYMOB U MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTHHE OT JABYX CHH(DA3HBIX
KOI'€pEHTHBIX UCTOYHUKOB.

Hudpakums cera. Judpakmuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHUMYMOB IIPU MaICHUU MOHOXPOMATHUECKOTO CBETa Ha JU(PAKIIMOHHYIO PEHIETKY.

[Tonapu3anus ceera.

TexHuueckre yCTpOWCTBA W IPAKTHYECKOE NPUMEHEHHE: OYKH, JIyma, Qoroammapar,
MPOEKLIMOHHBIN amnmapaT, MUKPOCKOII, TETIECKOI, BOJIOKOHHAs ONTHKA, TU(PaKIIMOHHAS PEIIETKA,
MIOJIIPOU .

Jlemoncmpayuu

[IpsimonuHeitHOe pacHpocTpaHEHUE, OTpakeHHE M IpejomieHue cBera. OnTuyeckue
puOOpBHI.

[TonHoe BHYTpeHHEe oTpaxeHue. MoJieab CBETOBO/IA.

HccnenoBanue CBOWCTB N300paXKEHUHN B JIMH3AX.

Monenn MUKpOCKOIa, TEJIECKOIA.

Habmtonenue unrepdepenunu cera.
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Hab6mronenue nudpaxiuu cBera.
Habmonenue nucnepcuu cBera.
[Tonmy4yenue cnekTpa ¢ MOMOIIbIO TPU3MBI.
[Tonydenue ciekTpa ¢ MOMOIIBIO TU(PAKIIMOHHON PEIIETKH.
Habmroienue nonsipuzanuu cBera.
Yuenuueckuii axkcnepumenm, rabopamopHvie pabomoi
N3mepenne nokazarens NpeaoMIEHHUs CTEKIIa.
WccnenoBanue cBONCTB N300paXeHU B JTMH3aX.
Habmtonenue nucnepcuu cBera.
Pa3nen 6. OcHOBBI crielIuAIbLHONH TEOPUH OTHOCUTEIbHOCTH
I'paHuipl NPUMEHMMOCTH KIIACCHUYECKOW MeXaHUKHU. IlocTynaTel crnenuanbHONW TEOpUHU
OTHOCUTEIBHOCTH: HWHBApPUAHTHOCTh MOJAYJS CKOPOCTM CBETa B BaKyyme, MPHHIUII
OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEJUICHHE BPEMEHU U COKPAILEHUE JUIUHBI.
DHEeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIBL.
CBs13b Macchl C SHEPTUEH U UMITYJIBCOM PEISITUBUCTCKOW YaCTUIbl. DHEPTHUs MOKOSI.
Pasnen 7. KBanroBasi pusuka
Tema 1. Dnemenmul K6AHM 060U ONMUKU
®oronbl. @opmyna [lnanka cBsA3M SHEPruu (POTOHA C €r0 YACTOTOM. DHEPIrUsl U UMIYJIbC
¢oroHa.
Otkpeitne u wuccienoBanue ¢Gorodpdexra. Ombitet A. I'. CroneroBa. 3aKoHBI
¢doroapdekra. Ypapuenue DitHmreitna aus porordexra. «Kpacnas rpanuna» gorospdexra.
JaBnenune cBera. OnbiTel [1. H. JIeOenena.
XHUMHUYECKOE JEHCTBUE CBETA.
TexHuyeckne ycCTpoilcTBa M MIpaKTHUECKOe MpUMEHEHHE: (OTOAIEMEHT, (POTONATUHK,
COJIHeuHasi barapesi, CBETOUO/.
JHemoncmpayuu
®oT03(QeKT Ha YCTAaHOBKE ¢ TUHKOBOW TIJIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETo GpoTo3pdexra.
Cseroauon.
Conneunas Oatapest.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OnbiTel Peszepdopna mo paccesnuto o -uactuu. IlnmaHeraphas
mozenb aroMa. [loctymarel bopa. U3nydenue u mornomieHne (OTOHOB IIpH MEpexoje aToMa C
OJTHOT'O YPOBHS SHEPTUHU Ha Ipyroil. Bunel cnextpoB. CrieKTp ypOBHEN 3HEPIHH aTOMa BOJOPO/Ia.
BonHoBbie cBoiicTBa yactull. Bonusl ne bpoits. KopnyckysasipHO-BOJIHOBOW JTyaanu3M.
CrioHTaHHOE U BBIHYKJEHHOE U3J1yUCHHE.
TexHuueckre yCTpOWCTBA M MNPAKTUUYECKOE MPUMEHEHHUE: CHEKTPAIbHBIA aHalu3
(cmiekTpockoI), Jia3ep, KBAaHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Mopnens onsita Pesepdopaa.
Omnpenenenne AMMHBI BOJIHBI JIa3epa.
Habmronenne nuHEHYaThIX CIIEKTPOB U3TyUEHUS.
Jlazep.
Yuenuueckuii skcnepumenm, nabopamophule pabomuol
Hab0nronenue nuneityaroro cnekrpa.
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Tema 3. Amomnoe aopo

OKCIEpUMEHTBHI, JOKA3bIBAIOIINE CI0KHOCTb CTPOEHUS sApa. OTKPBITUE PaIOAKTUBHOCTH.
Omneiter Pezepdopaa mo onpeaenennio cocraBa paauoakTUBHOTO u3nydeHus. CBoicTBa anbda-,
Oera-, TaMMa-u3NydeHus. BiausiHre paJoaKTHBHOCTH Ha JKHMBbBIE OPTaHU3MBI.

OTtkprITHE TPOTOHA U HelTpoHa. HykionHas Mmogens siapa [ eiizen0epra—Banenko. 3apsy
sanapa. Maccosoe uucino sapa. M30tormsl.

Anbda-pacnaa. DIEKTPOHHBI M MO3UTPOHHBIN OeTa-pacman. ['amma-uznydenue. 3aKoH
PaaMOAKTUBHOIO pacnaja.

DHeprus cBs3U HYKJIOHOB B sijipe. SaepHble cuibl. JledexT Maccel sapa.

SnepHble peakuuu. JleneHne U CUHTES SIED.

Snepubiii  peakrop. Tepmosiaepubiii cunte3. IlpoGneMbl M HEPCHEKTHBBI  SACPHOM
SHEPIreTHKU. DKOJIOTHYECKHUE aCIIEKThI AI€PHON SJHEPTETUKH.

OnemeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA.

MeTto/p1 HaOIOIEHUS U PETUCTPAIIUH DJIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaIbHbIE B3aUMOACHCTBHS. EAMHCTBO (hm3nueckoit KapTHHBI MHUpa.

TexHUYecKre yCTpOMCTBAa M MPAKTUUECKOE MPUMEHEHHE: J03UMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHasi 6oMOa.

Jlemoncmpayuu

CuéTurK HOHU3UPYIOUINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

WccnenoBanue TpekoB yacTull (1o TOTOBBIM G oTorpadusm).

Pa3gen 8. DieMeHTHI aCTPOHOMHUH U ACTPOPU3UKHU

Otansl pa3BUTHS acTpoHOMUU. [IpHUKIaHOE 1 MUPOBO33PEHYECKOE 3HAUEHUE ACTPOHOMHUH.

Bun 3Bé3aH0ro HeOa. Co3Be3nus, ipKue 3BE3/IbI, MIAHETHI, KX BUIUMOE JIBIKCHUE.

ConHeynas cucrema.

Connue. ConneuHast akTuBHOCTh. Mcrounuk sHeprunm ConHua u 3BE34. 3BE3MABI, UX
OCHOBHBIE XapaKTEPUCTUKU. J[MarpaMma «CeKTpaJibHbIA KJIACC — CBETUMOCTb». 3BE3/1bI TJIABHOM
MOCIE0BATENbHOCTH.  3aBUCUMOCTh  «Macca — CBETUMOCTbY» Juld  3BE3]  IJIaBHOM
IOCIEA0BAaTENbHOCTH. BHyTpeHHee crTpoeHne 3BE31. (CoOBpEMEHHBIE MPEJCTABIECHUSA O
MIPOUCXOXKAEHNUHU U 3Boounu ConHIa U 3BE3]1. DTarbl )KU3HU 3BE3I.

Muineunsiii [1yts — nama [Manaktuka. [lonoxxenue u neuxenne Connua B ['anaktuke. Tumbl
rajakTuk. Paguoranaktukuy u kBa3zapsl. YEpHBIE ABIPHI B sApax rajJakTHK.

Bcenennas. Pacmupenue Bceenennoi. 3axkon XaO6ma. PasOeranue ramaktuk. Teopust
bonpioro B3peiBa. PeMKTOBOE U3TydEHHE.

MacmtabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepewménnpie mpo6iieMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmoienust HeBOOPYXEHHBIM TTIa30M C MCMOIb30BAHUEM KOMIBIOTEPHBIX MPUIOKECHHIMA
JUI OTIpe/IeNICHUS MOJIOKEHHSI HeOECHbIX 00BEKTOB Ha KOHKPETHYIO /1aTy: OCHOBHBIE CO3BE3/US
CeBepHOro noiymapus 1 sipkue 3BE3/bl.

Hab6monenus B reneckon JIynsl, mianer, Mneunoro [Tyru.

O0o0marmnee nOBTOpeHue

Ponp ¢usukn w acTpoHOMHH B YKOHOMHUYECKOW, TEXHOJOTMYECKOW, COIHAIBHOW U
THUYECKOH cepax AeSTEIbHOCTH YEIOBEKA, POJIb U MECTO (DU3UKH M aCTPOHOMHUH B COBPEMEHHOM
HAay4yHOW KapTHHE MHUpa, poib (U3NYecKoll Teopun B (OPMHUPOBAHUHM MPEACTABICHUN O
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(bU3UYECKON KapTUHE MHpa, MECTO (PU3MUECKOM KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MIPEJICTABICHUH O IPUPOIE.

MesxknpeaMeTHbIe CBS3U

Nzyuenne kypca ¢usuku 06a3zoBoro ypoBHsS B 11 Kiacce OCYIIECTBIISICTCS C yYETOM
COJIEPKATENbHBIX MEXIPEIMETHBIX CBSI3ed € KypcaMH MaTeMaTHK{, OWMOJOTHH, XHUMUH,
reorpauy ¥ TEXHOJIOTHH.

Medsicnpeomemnuvle nowsimusl, CBSI3aHHbIE C W3YYEHHEM METOJOB HAy4YHOI'O IO3HAHUSA:
SBJICHUE, HAy4YHbIH (akT, rumore3a, (Gu3uveckas BeIWYMHA, 3aKOH, TCOpHs, HAONIOJICHUE,
HKCHEPUMEHT, MOAEIMPOBAHNE, MO/IENb, U3MEPEHHE.

Mamemamuxa: penieHne CUCTEMbl YpaBHEHUH, TPUTOHOMETpPHUYECKHE (YHKIHU: CHHYC,
KOCHHYC, TAQHI'€HC, KOTAHT€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M HX
MPOEKLUHM HAa OCH KOOPAWHAT, CIOXKEHHE BEKTOPOB, MPOM3BOAHBIC AJIEMEHTApHBIX (YHKIUH,
MIPU3HAKH [TOJ00HS TPEYT OJIbHUKOB, ONpeIeIeHNE TUIOLIaAN TUIOCKUX GUryp 1 00bEMa Tel.

buonozus: >nekrpudeckue IBJICHUS B )KUBOU MPUPOJIE, KoeOaTebHbIe IBUKEHUS B AKUBOU
MIPUPOJIE, ONITUYECKHUE SIBICHUS B )KUBOW MPUPOE, NCHCTBUE paJuallii Ha )KUBBIE OPTaHU3MBI.

Xumusa: CTpOEHHE aTOMOB W MOJEKYN, KpUCTAJLIMYecKass CTPYKTypa TBEPIBIX Tel,
MeXaHU3MbI 00pa30BaHUS KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIH3.

l'eoepagus: MarHUTHBIE TIONIOCA 3E€MIIH, 3aJie)KM MarHUTHBIX Py, GOoTochEMKA 3€MHOM
MTOBEPXHOCTH, MPEJICKa3aHUE 3eMIIETPSICCHUN.

Texnonoeus: TAHUY 3JIEKTpOINepeiad, FeHepaTop MEePeMEHHOr0 TOKa, 3JIEKTPOJBUTATENb,
WHIYKIIMOHHAs Te4yb, pajaap, paJuoNpuEéMHUK, TEJIeBU30p, aHTeHHa, TeiaedoH, CBU-neus,
MPOCKIIMOHHBIN armapar, BOJIOKOHHAs ONTHKA, COTHEUHas OaTapest.

3.IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATDI

OcBoenne yueOHOro mpenmera «®u3nka» Ha YpOBHE CpEIHEro OOIIEro oOpa3oBaHUS
(Oa30BBIE  ypOBEHb) JODKHO  OOECIEUYUTh  JOCTHXKEHHE  CIEAYIOIUX  JIMYHOCTHBIX,
METAaINPEeIMETHBIX U MPEIMETHBIX 00pa30BaTEebHBIX PE3yIbTAaTOB.

JINMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUs ydeOHoro mpeamera «DHU3MKa» JOKHBI OTPa)kaTh
TOTOBHOCTh M CIOCOOHOCTH OOYYAIOIIMXCSI PYKOBOJICTBOBAThCA C(HOPMUPOBAHHON BHYTpEHHEH
NO3ULMEH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHMEHTAlMi, IO3UTHBHBIX BHYTPEHHHX
yOSXIEHH, COOTBETCTBYIOIIMX TPAJUIIMOHHBIM IIEHHOCTSIM  POCCHHCKOTO  OOIIecTBa,
pacuMpeHye XKU3HEHHOTO OINbITa U OIbITa AEATENIbHOCTH B IPOIECCe pean3alliid OCHOBHBIX
HaIpaBJICHUN BOCTUTATEIBHON JCITEITBHOCTH, B TOM YHUCIIC B YACTH:

1) rpaxaaHCcKOro BOCIIUTAHMS:

C(OPMHUPOBAHHOCTh ~ IPAXJAHCKOW TMO3MLIMU  OOy4yaroIlerocss Kak aKTUBHOIO M
OTBETCTBEHHOTO WJIeHa POCCHIICKOro O0IIECTBa;

NPUHATHE TPAJAULUOHHBIX OOIIEYETOBEUECKMX T'YMAHUCTHUECKHMX M JIEMOKPAaTHYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO IEATEIbHOCTh B HMHTEpECax IpakJaHCKOro oOIIecTBa,
y4acTBOBAaTh B CAMOYIPABJICHUHU B 00pa30BaTEIbHON OpraHn3allny;

yMEHHUE B3aWMOJICHCTBOBATh C COLMAJIBHBIMM HMHCTUTYTAMH B COOTBETCTBHM C HX
(GyHKIMSMU ¥ Ha3HAYCHUEM,

TOTOBHOCTh K T'YMaHUTapHON U BOJOHTEPCKOM NESITENTbHOCTH;

2) NATPHOTHYECKOT0 BOCIIUTAHUS
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c(hOpMHUPOBAHHOCTh POCCUMCKOM TPakTaHCKOW MJICHTUYHOCTH, MTATPUOTH3MA;

[IEHHOCTHOE OTHOIIEHUE K TOCYAApCTBEHHBIM CHMBOJAM, JOCTHIKEHUSM POCCHUCKHX
Y4€HBIX B 001aCTH (U3UKU U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, 3TUYECKOTO ITOBE/ICHUS;

CIIOCOOHOCTH OIICHUBATH CUTYAITUIO ¥ TPHHUMATh OCO3HAHHBIE PEIICHUS, OPUESHTUPYSICH Ha
MOpPaJIbHO-HPABCTBEHHBIC HOPMbI M IIEHHOCTH, B TOM YHCJIC B JICATEIILHOCTH YYEHOTO;

OCO3HAHUE JIMYHOT'O BKJIAJ[a B IIOCTPOSCHUE YCTOWYMBOTO Oy IYIIETO;

4) 3cTeTHYECKOro BOCIMTAHUS:

ACTETHYECKOE OTHOIICHHUE K MUY, BKIIIOUAsl 3CTETUKY HAYYHOT'O TBOPUYECTBA, IPHUCYIIETO
¢u3nyeckoil Hayke;

5) Tpy10BOT0 BOCTIMTAHUSI:

UHTEPEC K pa3snuIHbIM chepam npodheCcCUOHATHHON IEATEIBHOCTH, B TOM YHCIIE CBS3aHHBIM
¢ GU3MKOM W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymied mpodeccuu u
pean30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIIAHBI;

TOTOBHOCTh U CIOCOOHOCTHh K 00Opa30BaHUIO W CaMOOOpa30BaHUIO B 00JIaCTH (U3MKH HA
MPOTSHKEHUH BCEU KU3HU;

6) IKOJIOrHYECKOr0 BOCTIUTAHUS

c(OPMUPOBAHHOCTh JKOJOTHYECKONH KYJIBTYPBl, OCO3HAaHWE TJIOOATBHOrO XapakTepa
9KOJIOTUYECKUX MPOOIIEM;

IUIAaHUPOBAHUE U OCYIIECTBJIIEHUE ICMCTBHI B OKPYKAIOIIEH CpeJie Ha OCHOBE 3HAHUS LIEJIeH
YCTOMYHUBOTO Pa3BUTHUS YETIOBEUECTBA;

pacmipeHre OmnbITa JEATEITFHOCTH SKOJIOIMYECKOW HAlpaBICHHOCTH Ha OCHOBE
MMEIOIIUXCS 3HAHUM 110 PHU3UKE;

7) IEHHOCTH HAYYHOTI'0 MO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS (PU3UYECKOI HAYKH,

OCO3HAHUE IICHHOCTH HAYYHOU JIEATEIbHOCTH, TOTOBHOCTh B MPOIECCE U3YUCHUsST (U3HKHU
OCYILIECTBIISTH MPOESKTHYIO U UCCIIEIOBATENBCKYIO AeSTeNbHOCTh MHIUBUYATbHO U B TPYIITIE.

METAINIPEJMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHHBEPCAJTIbHBbIE YUeOHbIe NelCcTBHS

Ba3oBble Jlornueckue neiicTBUA:

CaMOCTOSTENFHO (DOPMYIIHPOBATh W AKTYalIH3UPOBaTh MPOOJIEMy, paccMaTpuBarh &
BCECTOPOHHE;

OIIPENIETISATH IeNN ACITeILHOCTH, 3aaBaTh MAPAMETPHI K KPUTEPHH UX JTIOCTHIKCHHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M IPOTUBOPEYHS B PACCMATPUBACMBIX (PU3NYCCKHX SIBJICHUSX;

pa3pabaThIBaTh TUIAH PEIICHUS MPOOJIEMBI C YIETOM aHAIN3a MMCIOIIUXCS MAaTePHATbHBIX
Y HEMATEePUAIBHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JCATEIHLHOCTh, OICHHUBATH COOTBETCTBHE PE3YyJIbTATOB IICIISM,
OLIEHUBATh PUCKH MOCIEICTBUH JAEATEeIHHOCTH;

KOOPJIMHUPOBATh ¥ BBHINONHATH pabOTy B YCIOBUSIX pPEAITBHOT0, BHUPTYaJIbHOTO H
KOMOMHHPOBAHHOT'O B3aMMOJICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIUICHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIeM.

Ba3oBble uccienoBaTebcKue AeiicTBUS

BJIAJICTh HAYYHOH TEPMUHOJOTHEH, KIIFOUCBBIMU IOHSITHUSIMU M METOAaMHU (PH3UUCCKOU

HayKH;
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BJIQJIETh HaBbIKAaMM Y4eOHO-HMCCIIEI0BATENbCKOW W MPOEKTHOM NEATENbHOCTH B 00JIaCTH
(u3HKHN, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS 3a/1a4
(bu3nyecKkoro cogepKaHus, IPUMEHEHHUIO Pa3InYHBIX METOI0B MO3HAHUS;

BIIAJCTh BHJIAMU JESATEIbHOCTU IO IMOJYyYEHHUIO HOBOTO 3HAHUS, €r0 WHTEPHpPETaLNH,
MpeoOpa3OBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CUTYAIlUsIX, B TOM YHCIIe TIPU CO3IaHUU
y4eOHBIX MPOCKTOB B 00JIaCTH (PU3UKY;

BBISIBJIATh [PUYMHHO-CJICCTBEHHbIE CBA3M W aKTYaJIM3UpOBATh 3a/ady, BBIIBUIATh
TUTIOTE3Y €€ PeIlIeHUs], HAXOIUTh apT'YMEHTHI JIJIsl J0Ka3aTeIbCTBA CBOMX YTBEPXKICHHM, 3a1aBaTh
rapameTpbl U KPUTEPUH PELICHNUS;

aHAJIM3UPOBATh MOJTYUYCHHBIE B XOI€ PEIICHUS 3a/1a4U Pe3yIbTaThl, KPUTUYECKH OIEHUBATh
UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHPOBATh COOCTBEHHBIE 3a/1a4K B 00pa30BaTENbHO 1€ATEIbHOCTH, B TOM
YHCIie TIPU U3YYCHUU (DU3HKHY;

JTaBaTh OLIEHKY HOBBIM CUTYAI[USM, OLIEHUBATh IPUOOPETEHHBII OIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUYECKYIO 00JIaCTh )KU3HEACATEIHLHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00TIacTei;

BBIJIBUTATh HOBBIC UJIEH, MPEJIaraTb OPUTMHAIBHBIC TTOJIXO/IbI M PELICHUS;

CTaBUTH MPOOIEMBI U 337a4H, JOMYCKAIOIINE ATbTEePHATUBHBIEC PEIICHUSI.

Pabora ¢ nundopmanmeii:

BJIQ/IETh HABBIKAMHU MONY4YeHHS WH(OpMAUU (PU3NYECKOr0 COACPKAHUS U3 UCTOYHHKOB
pa3HBIX THWIIOB, CaMOCTOATEIBHO OCYIICCTBJISATh TIOWCK, aHalM3, CHUCTEMaTHU3aluio |
WHTEpPIPETANNI0 HHPOPMAIINH PA3TUYHBIX BUIOB U (DOPM IIPEICTaBICHHUS,

OLIEHUBATh JOCTOBEPHOCTh HH(OpMALIHH;

UCTIOIh30BaTh CPEICTBA WH(POPMANMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOIOTUNA B
pelIeHNHd KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpraHU3allMOHHBIX 3a/ad C COOJII0JIeHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30IaCHOCTH, THTUEHBI, PeCypcocOepeKeH s, IPaBOBBIX U
ATUYECKUX HOPM, HOpM MH(OpMaIlMOHHON 06€30MaCHOCTH;

CO3/1aBaTh TEKCThI (PU3UYCCKOrO0 COACPKAHUS B pa3TUYHBIX (opmarax ¢ y4EéTom
HazHa4YeHUs WH(OPMAITUU U LIETIEBON ayAUTOPUHU, BBIOMpas ONTUMAIBbHYIO (DOpMY MpeacTaBIeHUS
Y BU3yaJU3aIlHu.

KoMMyHuKaTHBHBIEC YyHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBHS:

OCYILIECTBIIATH OOIIEHHE Ha YPOKax (PM3UKHU U BO BHEYPOUHOU JIEATEIbHOCTH;

pacmo3HaBaTh MPEANOCHUTKN KOHPIUKTHBIX CUTYAIMi U CMSTYATh KOH(DIUKTHI;

Pa3BEPHYTO M JIOTMYHO M3Jararb CBOIO TOYKY 3pPEHHUS C HCIOJIB30BAHHUEM S3BIKOBBIX
CPEACTB;

MOHHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMaHTHOW U MHAUBUAYAIbHON paOOTHI;

BBHIOMpPATh TEMATHUKY W METOJbl COBMECTHBIX ACUCTBUU C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXXHOCTEH Ka)0r0 YieHa KOJJIEKTHBA,;

MPUHUMATh [IE€TM COBMECTHOW JEATETbHOCTH, OPraHW30BBIBATH M KOOPJAMHHPOBATH
JIEUCTBUA 110 €€ JOCTUKEHUIO: COCTABIATH IUIAH IEUCTBUN, PACIIPEAEIISTH POIU C YUETOM MHEHUN
YY4aCTHHKOB, OOCYXK/IaTh PE3yIbTaThl COBMECTHOM PabOTHI;

OLIEHMBATh Ka4€CTBO CBOETO BKJIAJa M KaXKJIOTO YYaCTHHKA KOMaHIbl B OOLIUI pe3ynbTar
0 pa3paboTaHHBIM KPUTEPHUSIM;

npeajiaraTb HOBBIE NMPOEKTHI, OLEHUBATh MJIEW C TMO3UIIMU HOBHU3HBI, OPUTHHAIBLHOCTH,
MPAaKTUYECKON 3HAUNMOCTH;
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OCYILIECTBIISITh TO3UTUBHOE CTPATErMYECKOE IIOBEJCHHE B Pa3IMYHBIX CUTYalHUsX,
MIPOSIBIISATH TBOPUECTBO M BOOOPAXKEHHE, OBITH MHUITUATHBHBIM.

PeryasiTuBHble yHUBepcaAIbHbIE y4eOHbIE JeiicTBUS

Camoopranu3anus:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATENBHYIO AEATEIBHOCTh B 00MACTH (U3MKU U
ACTPOHOMUH, BBISIBJIATH MTPOOJIEMBI, CTAaBUTh U OPMYITUPOBATH COOCTBEHHBIC 33/1a4H,

CaMOCTOSITENIbHO COCTaBIISATh IUIAH PEHICHHs] Pacu€THBIX M KAa4eCTBEHHBIX 3ajady, IJIaH
BBITIOJTHCHUS TPAKTUYECKOW paboThl ¢ y4ETOM HUMEIONIMXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEMN U NIPEANIOUTEHUN;

JTABaTh OIEHKY HOBBIM CHTYAITUsIM;

paciupsaTh paMKi y4eOHOT0 MpeMeTa Ha OCHOBE JTUYHBIX MPEANIOYTCHUN;

JIeNnaTh OCO3HAHHBIA BBHIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelnieHue;

OLIEHUBATh MIPUOOPETEHHBIN OIBIT;

Croco0CcTBOBATH (POPMUPOBAHUIO U MPOSIBIICHUIO IPYAUIIMH B 00JIACTH (PU3UKU, TTOCTOSTHHO
MOBBILIATH CBOM 00pa30BaTEIbHBINA U KYJIBTYPHBII YPOBEHb.

CaMOKOHTPOJIb, YMOLMOHAIBLHBII HHTELJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTUBHI B JESITEIHHOCTH, OLIEHWBATH
COOTBETCTBHE PE3YJILTATOB IICIISM;

BJIa/IETh HaBBIKAMH TIO3HABATENHLHON pedieKCuH KaK OCO3HAHMS COBEPUIAEMBIX NEHCTBUI
Y MBICJTUTEILHBIX TIPOIIECCOB, X PE3YJIbTATOB M OCHOBAHHIA,

WCIIONB30BATh MPUEMBI peICKCHH IS OLIEHKU CUTYallid, BEIOOpA BEPHOTO PEIICHHS;

YMETb OILICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEILICHUS M0 UX CHUKEHUIO;

NPUHUMATH MOTUBBI 1 ApTYMEHTBI APYTUX MPU aHAIIN3E PE3YAbTATOB JIeSTEIbHOCTH,

NPUHUMATD ce0sl, MOHUMAas CBOM HEIOCTATKH U JOCTOMHCTBA,

NPUHUMATH MOTUBBI M ApTYMEHTHI APYTUX MPU aHAIIN3E PE3YIbTATOB JIEATCIbHOCTH,

IpHU3HABaTh CBOE MPABO U MPABO IPYTUX HA OMIMOKH.

B mporiecce qocTHREHHSI THIHOCTHBIX PE3YJIBTATOB OCBOCHUS MTPOrPAMMBI 110 (DU3HKE JITIS
YPOBHSI CpeAHET0 00IIero oopazoBaHusl y 00y4aroUIMXcs COBEPIICHCTBYETCS AMOIMOHATBHBIH
WHTEJUIEKT, MPEAOoIaralonui cOopMHPOBAHHOCT:

CaMOCO3HAHUS, BKIIOYAIOIIET0 CIOCOOHOCTh MTOHUMATh CBOE AMOILIMOHAILHOE COCTOSHUE,
BHJICTh HAINPABJICHUS Pa3BUTHUsI COOCTBEHHON AYMOIIMOHAIILHOM C(ephl, OBITh YBEPEHHBIM B ce0e;

CaMOpEeTyJINPOBAHMS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATH OTBETCTBEHHOCTh
3a CBOE MOBEJICHHE, CTIOCOOHOCTh aAalTHPOBATHCA K OMOIMOHATBHBIM U3MEHEHUSIM U MPOSBISATh
TUOKOCTB, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEl MOTHBAlLIUM, BKJIIOYAIONIEH CTpEMJICHHE K JOCTI)KCHHUIO LENU U yCIexy,
ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JICHCTBOBATh UCXOJIS U3 CBOMX BO3MOXKHOCTEH;

SMMATHH, BKJIIOYAIONIEH CIOCOOHOCTh MOHUMATh AIMOIMOHAIBHOE COCTOSHHUE IPYTHX,
YUUTBIBATH €0 TIPH OCYIIECTBIICHUN OOIICHHSI, CIOCOOHOCTh K COUYBCTBHUIO U CONIEPEIKUBAHUIO;

COLIMATBbHBIX HABBIKOB, BKIIFOUYAIOUINX CIIOCOOHOCTH BHICTPAMBATh OTHOILICHUS C IPYTHMH
JFOJBMH, 3a00THTHCS, TIPOSBIISATH MHTEPEC M pa3pemiaTh KOH(PIUKTHI.

HNPEJIMETHBIE PE3YJIBTATHI

K xonny o6yuenust B 10 kijiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakath CHOPMUPOBAHHOCTH Y O0yUAIOIINXCS YMEHHI:
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- IEMOHCTPUPOBATh Ha IPUMEpaxX PoJib U MeCTO (PU3UKH B (POPMUPOBAHUH COBPEMEHHOM
HAay4HOU KAapTUHBI MHUPA, B PA3BUTHUM COBPEMEHHOM TEXHHUKH M TEXHOJOTHMH, B IPAKTUYECKON
eI TeIIbHOCTH JIFOICH;

- YYUTBHIBaTh TPAHUIBI NMPUMEHEHHsS W3YYEHHBIX (U3NYECKUX MOJIENIeH: MaTepuanbHas
TOYKa, MHEpIMAIbHAsA cHCTeMa OTcuéTa, aOCOMIOTHO TBEPIOE TENO, WJICANbHBIN ra3, MOJAEIH
CTPOEHMS Ta30B, )KUJIKOCTEH M TBEPABIX TEJ, TOUYEUHBINH DJIEKTPUUECKUM 3aps] MpU PELICHUU
(bu3nueckux 3a1ay;

- pacro3HaBaTh (pU3MUECKHE SIBJICHUS (IIPOIecChl) U OOBSCHATh MX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYISIPHO-KUHETUYECKON TEOpUU CTPOEHUS BEIIECTBA M JJIEKTPOJUHAMUKHU:
PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUKEHUE, CBOOOJHOE TMaJeHHe Tedl,
JBUKCHHE IO OKPYKHOCTH, UHEPIIHS, B3auMoJieiicTBue Tei, uddy3usi, OpOyHOBCKOE ABHKEHUE,
CTpOCHHE KUAKOCTEH M TBEPIBIX TEJ, U3MEHEHHE 00bEMa Tesl IpU HarpeBaHUU (OXJIAXAECHUN),
TEIUIOBOE PABHOBECUE, MCIIAPEHHUE, KOHJEHCALMsl, IUIABJIEHUE, KPUCTAUIM3ALMs, KHUIICHUE,
BJIQYKHOCTH BO3/1yXa, MOBBIIIIEHUE JJaBJICHUsI ra3a IPHU €ro HarpeBaHUU B 3aKPHITOM COCY/I€, CBSI3b
MEXJly NapaMeTpaMu COCTOSHHS Ta3a B H30Ipoleccax, JEKTpU3alus Tejl, B3aUMOJCHCTBUE
3aps/IoB;

- ONMCHIBATh MEXAHWYECKOE JIBUKEHHUE, UCIIONb3Ys (PU3MUECKHUE BEITUYHUHBI: KOOPIUHATA,
MyTh, MEpEMEIEeHNE, CKOPOCTh, YCKOpEHHE, Macca Tela, CHIla, UMIYJIbC Tella, KHHEeTHYecKas
9HEprus, MOTEHUUalIbHas HEpPrusi, MeXaHWdeckas paboTa, MeXaHMuYecKas MOUIHOCTb; IpHU
OIKCAaHUU MPABUIHLHO TPAKTOBATh (PU3NUECKUI CMBICIT HCIIOIb3yEMbIX BEIUYUH, UX 0003HAYCHHUS
U €AMHMUIIBI, HAXOOUTh (OPMYJIbl, CBSA3BIBAIOIIUE JAHHYIO (PU3NYECKYI0 BEITUYHMHY C JIPYTHUMHU
BEITUYMHAMU;

- ONHCHIBATh HM3yUEHHBIC TEIJIOBBIE CBOICTBA TEI M TEIUIOBBIE SIBJICHUS, MCIIONb3YS
¢u3nyeckue BEIWYHMHBL: JIaBICHUE Ta3za, TEeMIleparypa, CpejaHss KHHETHYeCKas SHEprus
Xa0THUYECKOr'0 JBUKEHHSI MOJEKYJ, CpETHEKBaIpaTHUyHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIJIOTHI, BHYTPEHHSISI dHEPrus, padoTa raza, KO3(QQHUIHMEHT MOJE3HOro ICHCTBUS TEIIOBOTO
JIBUTATENIS; IPU OMUCAHUH MPABUIBHO TPAKTOBATH (DU3MUECKUN CMBICT UCTIOIb3YEMbIX BEIUYUH,
uX OOO3HA4YeHHWS M EIAWHUIBL, HAXOAWTH (OPMYIBI, CBA3BIBAIOIIME JIaHHYIO (UIUIECKYIO
BEJIMYMHY C APYTUMU BEIUYHHAM;

- OIKCHIBaTh M3YYEHHBIE JIEKTPUYECKHE CBOWCTBA BELIECTBA U IJIEKTPUUYECKUE SBICHUS
(mporieccsl), UCTIONB3YS (PU3UUECKUE BETUUMHBL 3JIEKTPUUYECKUN 3apsijl, SJEKTPUUECKOe MoJe,
HanpspKEHHOCTh  TOJIsl, MOTEHLMAal, pa3HOCTh IOTEHIUAJIOB; MpPU ONUCAHUHM IPaBUIBHO
TPaKTOBaTh (PU3UYECKHIA CMBICI HCIONB3YEMBbIX BEIUYHMH, WX OOO3HAYCHHS W CIWHUIIB;
yKa3bIBaTh (POPMYJIbL, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIMYUHY C APYTUMU BEIMUYNHAMU;

- QHAJIM3UPOBaATh (PU3MUECKHE MPOIECCHl U SIBJICHUS, UCHONb3Yd (hU3NYECKHE 3aKOHBI H
MPUHIMIIBL: 3aKOH BcemMupHoro tarorenus, I, II m III 3akonsl HproTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHMsI UMITYJIbCca, MPUHLIUI CYNEPIO3ULIMN CHJI, TPUHIUIT
paBHOIPaBUsl MHEPLUATHHBIX CUCTEM OTCUETA, MOJEKYISIPHO-KHHETUYECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBSA3b CpEIHEH KUHETHMYECKOH SHEPIUM TEIUIOBOTO JBUKECHUS
MOJIEKYJ ¢ a0COJNIOTHOM TeMmIlepaTypoi, MEepBbI 3aKOH TEPMOJMHAMUKHU, 3aKOH COXPAaHEHUS
AJIEKTPUYECKOro 3apsiaa, 3akoH KyrnoHa, mpu 3ToM pa3nudarhb CIOBECHYIO (OPMYJIMPOBKY 3aKOHA,
€ro MaTeMaTU4eCKOe BBIPAXKECHUE U YCIOBHS (TPaHMILIbI, 00JIaCTH) IPUMEHUMOCTH;

- OOBSICHATH OCHOBHBIE PUHLUIIBI ACWCTBUSI MAILIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3ianyaTh ycIoBUs UX 0€3011aCHOIO UCIIOJIb30BAHUS B IOBCEAHEBHOM JKHU3HM;

- BBIMOJHATH JKCIIEPUMEHTHI [0 HCCIENOBAHUIO (U3MYECKUX SIBICHUN M TPOIECCOB C
UCTIONBb30BaHMEM TPSAMBIX W KOCBEHHBIX HW3MEPEHUH, TpU 3TOM  (POPMYIHUPOBATH
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npobiemMy/3aiady ¥ TAIOTE3Y y4eOHOr 0 SKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIOKEHHOT O
000pyAOBaHUs, MPOBOIUTH OMBIT U (HOPMYIHPOBATH BHIBOABI;

- OCYUIECTBJISITH MNpsIMbIE M KOCBEHHbIE HM3MEpEHHs (U3NYECKUX BEJIMYMH, IMPHU ITOM
BBIOMpATh ONTUMAIBHBIN CHOCO0 M3MEPEHUS M MCIOJNb30BATh W3BECTHBIE METOJbI OLIEHKU
MOTrPEIIHOCTEN U3MEPEHUN;

- HCCJENOBAaTh 3aBHCUMOCTH MEXAY (U3MUYECKMMH BEIMYMHAMH C HCIIOIB30BaHHEM
IOpSIMBIX U3MEPEHUHl, MpU 3TOM KOHCTPYUPOBaThb YCTAaHOBKY, (DUKCHUPOBATh pE3yJIbTaThl
MOJTyYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEJIMYHH B BUJIE TaOIUL U TPaUKOB, JIENaTh BHIBOJBI 1O
pe3yabpTaTaM UCCIIEN0BAHUS;

- coOmofaTh MpaBuiia O€30MacHOro TpyJa MpU NPOBEACHUM HCCIEIOBAHUNM B paMKax
y4eOHOro HKCHEPUMEHTa, Y4eOHO-HCCIEeNI0BAaTEIbCKOW M  MPOEKTHOH JEATETbHOCTH C
HCIOJIBb30BaHUEM U3MEPUTENBHBIX YCTPOMCTB U JAOOPaTOPHOro 000PYAOBaHMS;

- pemare pacu€THbIE 3aJaydl C SIBHO 3a/JaHHOM (PHU3MUECKOW MOMAEIbIO, HCIONb3Ys
(u3nyeckre 3aKOHbl M IPUHLUIIBI, HA OCHOBE aHAJIM3a yCJIOBUSA 3a/la4i BbIOMpaTh (PU3NYECKYIO
MOJIENIb, BBIACHATh (PU3NUYECKUE BEIUYMHBI U (OPMYINBI, HEOOXOAMMBIE JUId €€ pelIeHHS,
IIPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTD MOJy4YEHHOI0 3HaUeHHs! (PU3MUECKON BEINUHMHBI,

- pelaTh KayeCTBEHHbIE 3a/Ja4i: BBICTPAUBATh JIOTMUECKU HENPOTUBOPEUUBYIO LIETIOUYKY
paccyIeHui ¢ Oropoi Ha U3y4eHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS;

- UCHOJb30BaTh IpPU pEIIEHWH Y4YeOHbIX 3aJad COBpPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTHM JUIsl TIOMCKa, CTPYKTYpPUPOBaHUS, WHTEPHpPETAllMM U TPEJCTaBICHHUsS y4yeOHOW U
Hay4YHO-TIOMYJISIPHOM HMH(pOpPMAIMK, MOJYYEHHOM W3 pa3IUYHBIX HCTOYHUKOB, KPUTHYECKH
aHAJIM3UPOBATh MOJTYYaeMyI0 HH(OPMAIIHIO;

- IPUBOJUTH NMPUMEPHI BKJIAJAa POCCUNCKUX U 3apyOeXHbIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, 00bsICHEHHE MTPOIIECCOB OKPYKAIOLIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTH;

- MHCIIONb30BaTh TEOPETHUYECKHE 3HAHMsS MO (U3MKE B IIOBCEAHEBHOM JKU3HU [UIs
obecrieueHust 6€30MaCHOCTH IpU OOpaIIeHUH ¢ MPUOOPAMU U TEXHUYECKHUMHU YCTPOHCTBAMHU, JUIS
COXpaHEHHUs 3/I0POBbsl U COOIIOACHUS HOPM SKOJIOrMYECKOro MOBEICHUS B OKPYKAIOLIEeH cpefe;

- paboTaTh B IPYIIIE C BHIIOTHEHUEM Pa3IMYHbIX COLIMATIBHBIX POJIEH, IUIaHUPOBATh paboTy
IPYIIbL, PalMOHATIBHO pACHPENeNATh OOS3aHHOCTH M IUIAHUPOBATh JESTEIBHOCTh B
HECTaHJAPTHBIX CUTYalUsIX, aleKBAaTHO OLIEHWBATh BKJIAJ KaKJ0T0 M3 YYaCTHMKOB T'PYIIIbI B
pelIeHne paccMaTpuBaeMoi MpoOIeMBbl.

K xonmy o6yuenust B 11 kjacce mpeaMeTHBIE Pe3ysbTaThl HA 0a30BOM YPOBHE JTOJIKHBI
OTpaxaTb C()OPMHPOBAHHOCTD y 00yUAIOIIUXCS YMEHUN:

- IGMOHCTPUPOBATH HA IIPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUHU COBPEMEHHON
Hay4HOU KapTUHBI MHUPA, B PA3BUTHUM COBPEMEHHOM TEXHUKH U TEXHOJIOTMM, B IPAKTHYECKOU
NeATeIbHOCTH JIOJIEH, EIOCTHOCTh U €JMHCTBO (pU3MUECKON KapTUHBI MUPAa;

- YYUTHIBATh TPAHULIBI MPUMEHEHMS] H3YYEHHBIX (PU3NYECKUX MOJIENEN: TOYEUHBIH
AJIEKTPUUYECKHM 3apsif, Tyd CBETa, TOUCUHbIH HCTOUHUK CBETA, s/IepHasi MOJIENIb aTOMa, HYKJIOHHAs
MO/IeIb ATOMHOTIO sJIpa MPHU pelIeHNH (PU3NUECKUX 3aay;

- pacno3HaBaTh (U3UYECKUE SIBICHUS (IIPOLECChl) U OOBACHATh UX HAa OCHOBE 3aKOHOB
9JEKTPOAMHAMUKHA M KBAaHTOBOM (DM3HMKH: AJIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHMYECKOE, MarHUTHOE JCWCTBHUSI TOKA, B3aUMOACHCTBHE MAarHUTOB, JJIEKTPOMAarHUTHAas
UHAYKIMS, ACHCTBHE MAarHUTHOTO NOJs HAa IPOBOJHUK C TOKOM M JBWXKYILUICS 3apsn,
AJIEKTPOMArHUTHBIE KOJIeOAHUS ¥ BOJHBI, IPSIMOJIMHEHHOE PaclpoCTpaHEeHHE CBETa, OTPaXKEeHHUE,
npejaomiieHue, uHTepdepeHuus, Auppakuus M HOJIsIpU3alUs CBeTa, JAUCIEpPCUs CBeTa,
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dhoroanexrpudeckuii 3¢ dext (poroaddext), cBeToBOE NaBieHrne, BOSHUKHOBEHHE JTUHEHYATOTO
CIIEKTpa aToMa BOJIOPO/a, €CTECTBEHHAs! U UCKYCCTBEHHAs PaJiOAKTUBHOCTD;

- ONUCHIBATHh M3yYEHHBIE CBOMCTBA BEUIECTBA (IJIEKTPUUECKHUE, MAarHUTHbBIE, ONITUYECKUE,
ANEKTPUUYECKYIO0 MPOBOAMMOCTD PA3IMUYHBIX CPEI) M AJIEKTPOMArHUTHBIE SBJICHUS (IIPOIIECCHI),
UCTIONB3YSl (U3NYECKUE BEIMYUHBI: JJIEKTPUYECKUN 3apsil, CHJIa TOKa, JJIEKTPUUYECKOe
HalpspKEHUE, JIEKTPUYECKOE COITPOTUBIIEHUE, Pa3HOCTh MOTEHINANIOB, 3JIEKTPOABUKYIIIAs CUIIA,
paboTa TOKa, MHAYKIMS MarHUTHOrO Mois, cuia Awmepa, cuia JlopeHia, MHAYKTUBHOCTh
KATYILIKH, SHEPrusi AIEKTPUYECKOIO0 M MArHUTHOIO MOJieH, MEepUoJ M yacTora KojeOaHWil B
KosiebaTenbHOM KOHTYpE, 3apsi/l U CHjla TOKa B MPOLECCe TapPMOHMUYECKUX SJIEKTPOMArHUTHBIX
koneOaHui, (POKyCHOE pacCTOSIHME M ONTHYECKas CHJla JIMH3bI, MPH ONHUCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MYECKHI CMBICT HCHOJIB3YEMbIX BEIMYMH, UX OOO3HAYCHHS W EIAMHHULBL,
yKa3bIBaTh (JOPMYJIbL, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIMYUHY C APYTUMU BEIMUYNHAMU;

- ONHWCBHIBATh W3YYEHHBIC KBAHTOBBIC SIBICHUS W MPOIECCHI, UCHOIB3Yd (hHU3UUYECKHe
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JIJIMHA BOJHBI M YacTOTa CBETA, HYHEPTUS U
uMnynbe (OTOHA, TEPHOA TMoiypacraja, SHEPrus CBSI3M AaTOMHBIX sJIEp, NPU OMHCAHUHU
MPaBUWJIBHO TPAaKTOBAaTh (PU3WYECKUN CMBICI HCIIOJNB3yeMbIX BEIMYUH, WX OOO3HAUEHUS U
€IMHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIONINE TAHHYIO (DU3MYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYMHAMU, BEIYUCIATH 3HAUCHUE (PU3NYECKON BEITUUHHBI;

- aHaJIM3UPOBaTh (U3MYECKUE MPOIECCHl U SBJICHUS, UCNONb3yd (PU3MUECKUE 3aKOHBI U
OpUHLMOBL  3aKkOH OMa, 3aKOHbI IOCIEJOBAaTENIbHOTO M MapajuIebHOTO  COEIMHEHMS
NMPOBOJHUKOB, 3akoH Jlkoyms—JIeHua, 3akoOH 3JIEKTPOMAarHWUTHOW HWHAYKIIMH, 3aKOH
NPSIMOJIMHEHMHOT 0 PAacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPaKEHHs CBETA, 3aKOHBI IPETOMIICHUS
CBeTa, ypaBHeHHUE DiHIITeHA 171 poTodd(heKTa, 3aKOH COXpaHEHUSI SHEPTHUH, 3aKOH COXPaHEHUS
UMIYNbCa, 3aKOH COXPAaHEHMS IJIEKTPHUECKOrO 3apsija, 3aKOH COXPaHEHHs MacCOBOTO YHMCIIA,
noctynatel bopa, 3akoH paaMoOaKTUBHOIO pacmajaa, MpU OSTOM pa3iIuyaTh CIOBECHYIO
(OpMyIHpPOBKY 3aKOHA, €r0 MAaTeMaTHYeCKOE BBIPAKEHHUE W YCIOBUS (IpaHUIBI, 001acTH)
MPUMEHUMOCTH;

- OIpENENATh HANpaBICHHE BEKTOpAa MHAYKIMHM MArHUTHOIO IOJI MPOBOJHUKA C TOKOM,
cuiiel Ammniepa u cuiisl JlopeHia;

- CTPOUTH U OIUCHIBATH N300paKeHHE, CO3/1aBaeMOE IIIOCKUM 3€pKaioM, TOHKOM JIMH30M;

- BBINOJHATH HKCHEPUMEHTHI IO HCCIIEJOBAHUIO (PU3MUECKUX SIBICHUH M IPOLIECCOB C
WCIIONIb30BAaHUEM  MPSMBIX, M KOCBEHHBIX H3MEPEHUN: TMpu 3STOM  (HOPMYyIUPOBATH
npobieMy/3aady ¥ THIIOTE3Y Y4eOHOro SKCIIeprMeHTa, COOUpaTh YCTAaHOBKY U3 PEITIOKEHHOT O
000opy10BaHusl, MPOBOIUTH OMBIT U (HOPMYJIUPOBATH BHIBOJIBI;

- OCYUIECTBJIATH MNpSIMbIE W KOCBEHHBIE H3MEpPEHUs (U3NYECKUX BEIWYHH, MPH ITOM
BbIOMpaTh ONTHUMAJbHBIM CIIOCOO M3MEPEHHs] U HCIOJIb30BaTh H3BECTHBIE METOJbl OLIEHKH
IIOTPELIHOCTEH U3MEPEHU;

- ICCTIEIOBATh 3aBUCUMOCTH (DM3MUECKUX BEIMYUH C UCTIONB30BAHUEM MPSIMBIX U3MEPEHHIA:
P 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCUpPOBATh PE3YyJbTaThbl MOJYYEHHOH 3aBUCHUMOCTH
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpauKOB, JeNaTh BBIBOABI IO pe3yjibTaTam
HCCIIEIOBAHMUS,;

- cobmoaTh mpaBuia 0OE30IacHOrO TpyAa HpU TMPOBEICHMM HCCIENIOBAHUN B pamKax
y4eOHOro HKCIEPUMEHTa, Yy4yeOHO-UCCIIEIOBATENIbCKOM U  TPOEKTHOW JESATeNbHOCTH C
MCIOJIb30BaHMEM U3MEPUTENBHBIX YCTPOMCTB U TAOOPaTOPHOTr0 000PYAOBAHMS,

- pemaTh pacu€THBIE 3aJaud C SIBHO 3aJaHHOM (DU3MUYECKOW MOJENbIO, HCIONIb3YS
¢u3nyecKkre 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHaJIM3a YCIOBHS 337a4ll BHIOMPATh (PU3HUECKYIO
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MOJIENTb, BBIICIATh (U3NYECKAE BEIWYMHBI U (OPMYIBI, HEOOXOAMMBIC IS €€ pelIeHHs,
IpOBOAUTDH paC‘-IéTBI " OLICHUBATH PCAJIbHOCTD IMOJTYYCHHOI'O 3HAYCHU A (bH3quCKOﬁ BCJINYHNHBI,

- pemiaTh KauyeCTBEHHBIC 3a/Ia4d: BBICTPAUBATh JIOTHYECKH HETPOTHBOPEUYUBYIO IICTIOUKY
paccyXJAeHHUI ¢ OMOpOil Ha U3ydEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UYECKUE SIBICHUS;

- WCIONB30BaTh TIPU pEIICHHH YYEOHBIX 3a7ad COBPEMEHHbIC HH(OpPMAaIMOHHBIC
TEXHOJIOTMM [yl NOMCKA, CTPYKTYpPUPOBAaHMs, WHTEPIpPETAlMM WU INpPEJICTaBICHUS Y4eOHOH U
HAYYHO-TIOMYJISIPHOW MH(OpMAIUK, TOJTYYCHHOW W3 Pa3IMYHBIX HCTOYHHKOB, KPHUTUYECCKU
aQHAJIM3UPOBATh MOJTyIaeMYI0 HH(OPMAITHUIO;

- OOBSICHATD MPUHIUTIBI IEHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOICTB, pa3inyaTh
YCIIOBHS X O€30ITaCHOT0 MCIIOJIB30BAHMS B IIOBCETHEBHOW KHU3HU;

- IPUBOJIUTH MPUMEPHI BKJIAJIa POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, B 00BSCHEHHE TIPOIIECCOB OKPY)KAIOIIETO MUPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHIA;

- HCHOJB30BaThb TCOPCTUYCCKUC 3HAHUA 110 (I)I/I3I/IK6 B HOBCGHHGBHOﬁ KU3HU TJIA
oOecrieueHust 0€30MaCHOCTH TPH OO0pAIIEHNUN ¢ TPUOOPAMU U TEXHHYECKHUMH yCTPOMUCTBAMHU, TS
COXpaHEHHUS 3JI0POBbsl M COOTIOACHUSI HOPM HKOJIOTMYECKOr 0 MOBEICHHS B OKPYKAIOLIEeH cpee.
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4. TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauyecTBo 4yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3iesioB U TeM undposbie
Ne ni/m P Koutpoasbnbie | IIpakTnyeckue (mupp )
MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoTbI
pecypcsl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O IIO3HAHUS
bubnuoreka [JOK
1.1 ®u3uKa 1 METOAbI HAYYHOI'O TO3HAHHUS 2 https://m.edsoo.ru/7fA1bF72
Hroro no pazneny 2
Pa3znea 2. MEXAHUKA
bubmuoreka IJOK
21 Kunemaruia > https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
22 Hluramiica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAaHEHUS B MEXAHHUKE 6 1 1 htts://m.edsoo.r/ 741572
Wroro no pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJUHAMMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnunoreka [IOK
' TEOPHH https://m.edso0.ru/7f41bf72
bu6nmoreka [JOK
3.2 OCHOBBI TEPMOMHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubmumoreka [IOK

dazoBbIe CPEXOaAbI

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

Uroro no pazneny 24
Paznen 4. 3JIEKTPOJAUHAMUKA
bu6nuoreka [JOK
4.1 10
UeKTpocTaTika https://m.edsoo.ru/7f41bf72
4.9 [TocTostHHBIN 2neKTpruYecKuid TOK. TOokHM B 12 bubnnoreka LHOK
' Ppa3IUUYHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jiesioB U TeM ungpposbIie
Ne ni/m P Kourpoasnbie | IIpakTtuyeckue (upp )
NMporpaMmblI Bcero o0pa3oBaTebHbIE
padoThI padoTsI
pecypcsl
Paznen 1. 9JIEKTPOJANHAMUKA
MarnuTtHoe nonie. DIeKTPOMarHuTHAs bubnuorexa [JOK
11 11 1 3
WHIYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 11
Pa3nea 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHu4ecKue 1 3JIEKTPOMarHuTHbHIE 9 1 bubnuorexa [IOK
' KoseGanus https://m.edsoo.ru/7f41c97¢
99 MexaHu4ecKue U 3JIEKTPOMarHuTHbHIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2.3 O 10 3
Ha https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUHA OTHOCUTEJIBHOCTH

31 OCHOBBI CTIEIMAIBHON TEOPUU 4 1 bubnuorexa [[OK
OTHOCHUTEJIILHOCTU https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTbI KBAHTOBOM ONTHKHU 6 bubmorexa [JOK

https://m.edsoo.ru/7f41c97c
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bub6munorexa [JOK
4.2 Crpoenue aroma 4 https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
4.3 ATOMHOE 51pO S https://m.edsoo.ru/7f41c97¢
Wroro no pazneny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMMUWU U ACTPOPU3UKHU

5.1 DJeMeHTHl aCTPOHOMHUH U aCTPO(PU3UKH 7 }f?tlfr?sj:lll;lr?:;(;g :3/5 f41c97c
Hroro no pazaeny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 Ob6o0maromee MOBTOPEHUE 4 ]r?til[?s?;lr?]?:é(;gg}iMlcQ?c
Hroro no pazaeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68

26


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

5.IOYPOYHOE IINTAHUPOBAHHUE

10A KJIACC
Jlara
DJIeKTPOHHBbIE
Ne KoaunuyecTBo yacoB H3yYeHHUs
nugposbie
n/ | Tema ypoka
o0pa3oBaTesibHbIE
I Bce | Koutpouabhbie | IlpakTunyeckue | [lnan | ®akr
pecypchbl
ro padoThI padoTbI
1 ®duznka — Hayka o npupojae. Hayunsie 1 bubnmnoreka [IOK
METO/IbI MO3HAHUS OKPYKAIOIIETO MUpa https://m.edsoo.ru/ff0c32e2
Ponb u mecto ¢puszuku B popMUpoBaHUT
2 COBPEMEHHOM Hay4YHOM KapTHUHBI MUPA, B 1 bubmorexa [JOK
p . yi P Up ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOMN AESATEIbHOCTHU JIIOJIeH
MexaHU4ecKkoe IBUKEHUE.
OTHOCHUTEIIBHOCTh MEXaHUYECKOT 0 bubmuoreka [JOK
3 1
nerokeHus. [lepemenienue, CKOpocThb, https://m.edsoo.ru/ff0c3508
YCKOpEHUE
4 PaBHOMEpHOE MPSIMOTMHENHOE ABMKCHUE 1 bubmorexa [JOK
P p A https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpEeHHOE MPSIMOIMHEHHOE 1 bub6nuoreka [IOK
JIB)KCHUE https://m.edsoo.ru/ff0c372e
5 CBoOoaHOE TIazicHue. Y CKOpEeHHE 1 bu6nmoreka [JOK
CBOOOJIHOTO ITaJICHUS https://m.edsoo.ru/ffoc39cc
7 KpuBonuneiinoe npmxenue. [[prmxenne 1 bu6mmoreka [JOK
MaTepUaJIbHON TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Tpunuun otHocuTenbHOCTU ["anunes.
bub6mmoreka [JOK
8 WHeprinaabHbIE CHCTEMBI OTCUETA. 1

IIepBbiii 3ak0oH HproTOHA

https://m.edsoo.ru/ff0c3be8
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Macca Tena. Cuna. [Ipunuun

9 CyHepno3unuu cuil. Bropoii 3akox brbamorexa LIOK
YHep t ) p . https://m.edsoo.ru/ff0c3be8
HproTona st MaTepraibHON TOUKH
Tpernii 3axkoH HproToHa [u1s1 bubnnoreka LHOK

10
MaTEepUAJIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8

1 3akoH BceMUpHOTo TsiroreHus. Cuna bubnmoreka [JOK
TspKecTu. [lepBasg kocMuueckas CKOpOCThb https://m.edsoo.ru/ff0c3d00

bubnuoreka [JOK

12 Cuna octu. 3akoH I'yka. Bec tena

yHpyr Y https://m.edsoo.ru/ff0c3e18
Cunna tpeans. KoddbdunmenT TpeHHS.
13 Cuna cgn OTI/IBJIGI?I/I(E pu ILBI/I)P;(GHI/II/I bubnnorexa [OK
p P https://m.edsoo.ru/ff0c3f76
Tesa B KUIKOCTU WM rase
[TocTynarenbHOE M BpalaTeabHOe

14 JBIKEHHE a0COIOTHO TBEPIOTO TEA. bu6numoreka [JOK
MowmenTt cuitbl. [1neuo cunbl. YcmoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHUS TBEPJIOTO TeNA
NMnynbsc MaTepUabHON TOYKH, CUCTEMBI

15 MaTepHalbHbIX TOUEK. IMIyIbC CUIIBL. bubnunoreka [HOK
3aKOH COXpaHEHUsI UMITYJIbCa. https://m.edsoo.ru/ff0c43d6
PeakTuBHOE BIKEHUE
PaboTa 1 MOIITHOCTE CHITBI.

16 Kunetndeckast sHEpTrUsi MaTepruaaIbHON bubnnoreka [HOK
Touku. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPruun
[ToreHumanbHas 3Heprus.

bu6numoreka [JOK
17 IToreHnnanbpHas 3HEPTUsl YIPYro

ne(OpMUPOBAHHOM MPYKUHBI.

https://m.edsoo.ru/ff0c461a
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[TorenuuanbpHas Heprus Tena BOIM3u
MOBEPXHOCTU 3EMJIU

18

[ToTeHmanbHbIE U HETOTEHIIMATbHBIE
cuibl. CBsI3b pabOTHl HEMOTEHITHATBHBIX
CUJI C UBMEHEHHEM MEXAHUUYECKON
SHEPI'UH CUCTEMBI TeN. 3aKOH
COXpPAaHEHUSI MEXaHUYECKOW SHEPTUH

bubmuoreka [JOK

https://m.edsoo.ru/ff0c478c

19

Jlabopatopnas pabora «VccnenoBanue
CBs3H1 pa6OTBI CHUJIbI C UBMCHCHUEM
MEXaHUYECKOM SHEPTUu Tella Ha pUMepe
pacTsHKCHUST PE3HHOBOT'O JKT'yTa

20

KonTtponbHas pabora 1o reme
«Kunemaruka. JIlunamuka. 3aKoHbI
COXpaHEHUsI B MEXAHUKE)

bub6nuoreka [JOK

https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KHMHETUYECKON Teopur. bpoyHoBCKOe
nsuxenue. Auddysus

bu6mmoreka [JOK

https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKEHHS U B3aUMOJICHCTBUSA
YyacTull BeuecTsa. Mozenu cTpoeHust
ra3oB, )KMJIKOCTEH U TBEPIBIX TEN

23

Macca monekyin. KonnuectBo BeliecTsa.
[Tocrosinnas ABorazipo

24

TennoBoe paBHOBecue. Temmneparypa u
e€ uzmepenue. lllkana remneparyp
Lenbcus

25

WUneanpusni raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

Bubnuorexa [JOK

https://m.edsoo.ru/ffOc4fde
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https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde

AOconroTHas TemMrepaTrypa Kak Mepa
cpeaHel KUHETUYECKOW SHEPT U

bu6numoreka [JOK

26
JBYOKCHHS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenpeneeBa-Knanelipona

27 3akon JlanpToHa. I'a30BbIC 3aKOHBI
JlaboparopHas pabora «lccrnenoBanme

28 3aBUCHMOCTH MEXKIY apaMeTpamu
COCTOSIHHSI Pa3peKEHHOTO Ta3a»

29 N3onporuieccrl B ACaTLHOM Ta3e U UX bu6numoreka [JOK
rpaduyeckoe rpeacTaBiIeHe https://m.edsoo.ru/ff0c570e
Bnyrpennss sHeprus
TEPMOJMHAMHYECKON CHCTEMBI 1

30 CHI())CO6BI eé n3menenus1. KonmnuectBo bubamorexa LIOK

’ https://m.edsoo.ru/ff0c5952
TEIIOTHI U paboTa. BHyTpeHHsIs sHEeprus
OJTHOATOMHOI'O MJI€AJILHOT'O Ta3a
Bbubnuorexa [JOK
31 Buasl Terionepenaun
A pe https://m.edsoo.ru/ff0c5c36
VY aenpHas TEIOEMKOCTD BEILIECTBA.
32 KonmuaecTBO TEmIoTsI mpu bubmorexa [JOK
P . https://m.edsoo.ru/ff0c5c36
Teruionepenave. AanadbaTHBINA MPOIECC

33 IlepBrlii 3aKOH TEPMOAMHAMUKHU U €T0 bubmmoreka [TOK
MPUMEHEHHUE K U30IPpOoIeccam https://m.edsoo.ru/ff0c5efc
HeobpaTumocTh mpo1ieccoB B MPUPOIE. bub6nuoreka IIOK

34 .

BTopoii 3aKk0oH TepMOJIUHAMUKHI https://m.edsoo.ru/ff0c6230

35 [Tpunun nevicrBusa u KI1/] TeruioBoi bubmuoreka [JOK
MaIlTuHbI https://m.edsoo.ru/ff0c600a

36 uxn Kapnao u ero KITJ]
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DKonoruveckue npooiaeMsl

37
TEIIOHEPreTUKHI
38 O6o6matomuit ypok «MomnekynsipHas bubnunoreka [HOK
¢duzuka. OCHOBBI TEPMOIMHAMUKID) https://m.edso0.ru/ff0c6938
Kontponbnas pabota no reme
39 «MonexymsipHas ¢pusuka. OCHOBBI bubamorexa LIOK
Yop ' https://m.edsoo.ru/ff0c6a50
TEPMOJMHAMUKHI
40 ITapoobpa3zoBaHue U KOHACHCALMSL. bu6mumoreka LIOK
Hcnapenue u kunenue https://m.edso0.ru/ff0c63b6
41 AOCOIIOTHAS ¥ OTHOCUTEIbHAS bubmuoreka [JOK
BJIAYKHOCTH BO3Ayxa. HaceleHHbII nap https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammueckue u
42 amopdHBbIe Tea. AHU30TPONUS CBOWCTB bubnmoreka [JOK
KpucTauioB. KuaKue KpucTasibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIe MaTepHabl
[naBnenue u KpUCTATIN3ALIMSL.
43 VYaenpHas TEIUIOTA TJIABJICHUS bubmmorera [IOK
s ' https://m.edsoo.ru/ff0c6708
CyOnumarnus
bubnuoreka [JOK
44 VYpaBHEHME TEIIOBOro OanaHca
PABHEHHE Tetiosor t https://m.edsoo.ru/ff0c6820
45 DIIeKTpU3aUA Te. DICKTPUIECKUMN bubnnoreka LHOK
3apsia. JBa BUIA SIIEKTPUUECKUX 3aps0B https://m.edsoo.ru/ffOc6bcc
ITpoBOIHUKH, TURIIEKTPUKH U
46 ncf)n I[0130 HI/JIIKI/I 3aK(I:H COXpaHEHUs bubmmorera LIOK
YHPOBOA ' P https://m.edsoo.ru/ff0c6bcc
AJIEKTPUYECKOr0 3apsaa
BzanmoneiicTBue 3apsi10B. 3aKOH
. . bubmuoreka IJOK
47 Kynona. TodeuHbIi 2JIEKTPUYECKHI

3apsin

https://m.edsoo.ru/ff0c6ced
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Hanps>k€HHOCTB 3JIEKTPUYECKOrO MOJS.

48 [IpuHIMI cyneprno3uIK JIEKTPUUECKUX brbamorexa LIOK
. .. https://m.edsoo.ru/ff0c6df2
nosiel. JInauy HanpsokEHHOCTH
49 Pabota cuit anekTpocTaTuyecKkoro mosis. bubmuoreka [JOK
[Torenumnan. Pa3HocTh MOTEHIMATIOB https://m.edsoo.ru/ff0c6f00
[TpOBOAHHKY ¥ TUDJICKTPUKH B
50 AJEKTPOCTATUYECKOM II0JIE. bubamorexa LIOK
https://m.edsoo.ru/ff0c7018
JusnexTpudeckas IpOHUIIAEMOCTh
N bu6nmoreka [JOK
oL | Onextpoémrocts. Konnercarop https://m.eds00.ru/ff0c7126
DNEKTPOEMKOCTD JIOCKOT0
52 KOH/IEHCaTopa. DHEeprus 3apsuKeHHOro bubmmorera LIOK
https://m.edsoo.ru/ff0c72c0
KOHJ/IeHcaTopa
53 JlabGopaTopnas pabota "M3mepenue 1
AJIEKTPOEMKOCTH KOHIeHCaTopa"
[TpuHIMIT NEHCTBUSA U IPUMEHEHUE
KOH/ICHCATOPOB, KOIMMUPOBATLHOTO
54 ammapara, CTpyWHOI o IpuHTepa.
DneKTpocTaTHuecKas 3aluTa.
3a3eMyIeHHE DIEKTPONPHUOOPOB
DNEKTpUUECKUH TOK, YCIIOBUS €r0
55 cymectBoBanus. [locrosHubI TOK. Cuna
toka. Hampsbxenue. ConpoTuBIieHHE.
3axoH OMa AJ1s1 yyacTKa Lenu
[TocnenoBarenbHOE, MapaieNbHOE,
56 CMEIIAaHHOE COEAMHEHUE TPOBOJHUKOB. 05 bubnmnoreka [IOK

JlabopaTopHas pabora «3ydueHue
CMEIIIAaHHOTO COSIMHEHUS PE3UCTOPOBY

https://m.edsoo.ru/ff0c74f0
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57

PaboTa 1 MOIITHOCTB 2JIEKTPHUYECKOT0
Toka. 3akoH Jlxoynsa-Jlenua

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

58

3axon Oma /115 TTOJTHOM (3aMKHYTOM)
anexTpudeckon nenu. Koporkoe
3ambIkanue. Jlaboparopuas pabora
«U3mepenune 3/1C ucToyHmnKa TOKa U ero
BHYTPECHHETO COMPOTHUBIICHHS»

0.5

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

59

PesepBHblit ypok. KonTponbHas pabora
o Teme "DieKkTpoauHamMuKa /
Bceepoccuiickas npoBepouyHast pabora

bubnuoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

Oo6o0mmaronuii ypok
«InexTpoauHaMukay / Beepoccuiickas
npoBepoyHas pabora

bubmmoreka [JOK
https://m.edsoo.ru/ff0c88be

61

DJeKTpOHHAs MPOBOAUMOCTD TBEPIBIX
METAJUIOB. 3aBUCUMOCTb COIIPOTHBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepxnpoBoIMMOCTb

62

DIIEKTPUYECKNN TOK B BaKyyMe.
CBoJCTBA 3JIEKTPOHHBIX TYYKOB

63

[TonynpoBoHUKH, X COOCTBEHHAs U
IIpUMECHasl IPOBOAUMOCTh. CBOMCTBA
p—n-nepexoxa. [TonynpoBogHUKOBBIE
npubOpbI

Bubnuorexa [JOK
https://m.edsoo.ru/ff0c84ae

64

DneKTpUUYECKUi TOK B pacTBOpax U
pacrmiaBax 3JIeKTPOIUTOB.
DJIEKTPOIUTHYECKAST AUCCOIUAITHS.
DNeKTpou3

Bubnunoreka [JOK
https://m.edsoo.ru/ff0c82ba
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DJEeKTPUUECKUH TOK B razax.

65 CaMOCTOSTEIBLHBIN U 1 bubnuoreka [JOK
HECaMOCTOATENBHBIN pa3psl. MonHus. https://m.edsoo.ru/ff0c84ae
[lnazma
DJeKTpuuecKue npruOopsl U YCTPOKUCTBA

66 U UX np aKTI/I‘IeCKOI:; i IEMCHC};-II/IS 1 bubamorexa LIOK

P P ) https://m.edsoo.ru/ff0c86fc
[IpaBuia TexHuKN 0€30MaCHOCTH
KonTponbnas pabota no reme

67 «Qnekrpocraruka. IlocrosHHbIN 1 1 bubmmoreka [TOK
JJIEKTPUYECKUH TOK. TOKM B pa3nu4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»

68 PesepBHbIi ypok. O600maronuii ypox mo 1 bubnunoreka [HOK
temaMm 10 knacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68 5 4
[MPOT'PAMME
10b KJIACC
Jara
JIEeKTPOHHBIE
KonnyectBo yacos H3yYeHHUs
nudposbIe
Nen/m | Tema ypoka
oOpa3oBaTe/ibHbIE
Kontpouabnsie | IIpaktnueckne | [lnan | dakr
Bcero pecypcbl
padoThbI padoTsbI
®dusnka — Hayka o IIpUpoJIe.
e PHPOA bubmuoreka [JOK
1 Hayunble MeTobI TO3HAHUS 1

OKPY’KaIOILIEro MUpa

https://m.edsoo.ru/ff0c32e2
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Ponb u Mmecto ¢pusuku B
(hopMHUpPOBAHUM COBPEMEHH Ot

2 Hay4yHOW KapTHUHBI MUDA, B bubmmorexa LIOK
. https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON AEeSTEIbHOCTU
monen
MexaHuyecKkoe IB>KEHHE.
3 OTHOCHUTEITBHOCTh MEXaHUYECKOTO bubnuoreka [JOK
newxenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHE
4 PaBHOMEpHOE NpsMOIMHENHOE bu6nuoreka IIOK
JIBUKCHHE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEeHHOE bubnunoreka [HOK
MPAMOJIMHENHOE JIBUKEHHUE https://m.edsoo.ru/ff0c372e
5 CBoOoHOE TIazieHne. Y CKOpEeHHe bubmmoreka [JOK
CBOOOJIHOT'O MaJICHUS https://m.edsoo.ru/ff0c39cc
KpuBonnHeliHOe IBUKEHHE.
7 JBrKxeHne MaTepruaibHON TOUKH bubmmorexa LIOK
https.//m.edsoo.ru/ff0c3ada
10 OKPY>XKHOCTHU
[IpyHLIKIT OTHOCUTEIBHOCTH
8 lNanmnes. MaepuuanbsHble bubnunoreka LHOK
cucremsl orcyera. [lepBbiil 3aK0H https://m.edsoo.ru/ff0c3be8
HeroTona
Macca tena. Cuna. [Tpunnun
9 CyIepIo3uLMK Cril. BTopoii 3akoH bubnnoreka LHOK
Herorona s MmarepualibHOM https://m.edsoo.ru/ff0c3be8
TOYKH
10 Tpertwnii 3akon HproToHa 115t bubnunoreka [HOK

MaTCpUAIbHBIX TOYCK

https://m.edsoo.ru/ff0c3be8
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3aKkoH BCCMUPHOI'O TATOTCHUA.

bubmmoreka [JOK
11 Cuna tspxectu. IlepBas
P https://m.edsoo.ru/ff0c3d00
KOCMHYECKasi CKOPOCTh
12 Cuna ynpyrocrtu. 3akoH ['yka. Bec bubmuoreka [JOK
Tela https://m.edsoo.ru/ff0c3el18
Cuna tpenus. Koadduuuent
13 TpeHust. Cuiia COpOTUBIIEHUS TIPU bub6nuoreka IIOK
IBIDKEHUH TeJa B )KUJIKOCTU WU https://m.edsoo.ru/ff0c3f76
rase
[ToctynarensHOE U BpalaTeIbHOE
JIBHOKEHHE a0COIIOTHO TBEPAOro
14 Tena. MOMEHT CHIIBI HnquZ) CHUIBI bubmorexa HOK
’ T ' https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBECUS TBEPAOTO
Tela
NMinynsc MaTepUaIbHON TOYKH,
CHUCTEMBI MaTEpUATILHBIX TOYCK.
15 Nmnynne cuibl. 3aKoH bubmiorexa HOK
Y i https://m.edsoo.ru/ff0c43d6
COXpaHEHUS UMITYJIbCA.
PeakTuBHOE ABMKEHHE
PaGora 1 MOIIHOCTb CHIIBI.
Kunernueckast sneprust
16 MaTepuanbHoi Touku. Teopema 00 bubmorexa [OK
p ' wp https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUYECKOMN
SHEPTUH
[ToreHumanbHas sHEeprus.
Bubnuorexa [JOK
17 [ToTeHnmanbHas YHEPTUs yIPyro

e OopMUPOBAHHON TPYKUHBIL.

https://m.edsoo.ru/ff0c461a
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[TorenunanpHas SHEPTHS TENA
BOJIM3U MOBEPXHOCTU 3eMIIU

18

[ToTennmanbHbIe U
HenoTeHuanbHble cUiibl. CBsI3b
palboThl HEMOTEHIIMATIBHBIX CHII C
M3MEHEHUEM MEXaHNYECKON
SHEPTUU CUCTEMBI Tel. 3aKOH
COXpPaHEHUSI MEXaHUYECKON
SHEPIUu

bu6mmoreka [JOK

https://m.edsoo.ru/ff0c478c

19

JlaGoparophas pabota
«HccnenoBanue cBsI3M pabOTHI
CHJIBI C U3MEHEHUEM
MEXaHWYeCKOW SHEPTHH Telia Ha
IpUMepe PaCTSIKEHUS! PE3HHOBOTO
KIyTa»

20

KonTponbHas pabora no reme
«Kunemaruka. J[unamuka.
3aKOHBI COXpAaHEHUS B MCXaHHUKE»

bu6numoreka [JOK

https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MOT0KEHUS
MOJIEKYJISIPHO-KMHETUYECKON
Teopuu. bpOyHOBCKOE ABUKEHHE.

Tincppysns

bu6mmoreka [JOK

https://m.edsoo.ru/ff0c4dc?2

22

Xapakrep IBUKECHUS U
B3aUMOJIEHCTBUS YaCTHUII
BelecTsa. Mozenu cTpoeHust
ra3oB, )KUJIKOCTEN U TBEPIBIX TEI

23

Macca monekyin. Konuuecto
BemiecTBa. [loctosHHas ABoraapo
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Tennosoe paBHOBecCHE.

24 TemmepaTypa u €€ u3MepeHue.
[IIxana remnepatryp Llenscus
o5 Wneanwuerii raz B MKT. bubmmoreka [JOK
OcHoBHoe ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AbGcornoTHas TeMIepaTypa Kak
Mepa CpeHeN KHHETUYECKON
26 3H§pmli/1 JBMDKEHUS MOJIEKYIL. bubmmorexa LIOK
https://m.edsoo.ru/ffoc511e
YpaBHenue Menaeneena-
Knaneiipona
27 3akon JlanbToHa. I'a30BbIC 3aKOHBI
JlaGoparophas pabota
28 «MccnenoBanue 3aBUCHMOCTH
MEX]ly TapaMeTpaMu COCTOSIHUS
pa3peKEHHOr 0 ra3za»
29 W3onporeccsl B HACAIBHOM Ira3e U bubmmoreka [IOK
uX rpaduueckoe npeacTaBIeHue https://m.edsoo.ru/ffoc570e
BHyTtpenHnss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
30 CHIO0COObI €€ U3MEHEHHUS. bubnunoreka LHOK
KonuuecTBo TemoTsl U padboTa. https://m.edso0.ru/ff0c5952
Buyrpennsisa sueprus
OJTHOATOMHOI'0 UE€AIbHOrO ra3a
31 Buapl Terionepenaun bubmorexa HOK
https://m.edsoo.ru/ff0c5¢36
32 VY nenpHast TEMI0EMKOCTh bubmuoreka [JOK

BCIIIECTBA. KonngecTBO TENIOTH

https://m.edsoo.ru/ff0c5c36
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pH Terionepenade. AauadaTHbIi
mporecc

[TepBrIil 3aKOH TEPMOAMHAMUKYU U

bubmuoreka [JOK

33
€ro MPUMEHEHUE K U30IpoIeccam https://m.edsoo.ru/ffOc5efc
HeobpaTtumocTh mporieccoB B
34 pu 5 e. Bropoit I;aIICIOH bubmorexa [JOK
pHpose. P https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKH
35 [Mpunuun nevictus u KII1 Bbubnuoreka [JOK
TEIJIOBOM MalllMHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJI
37 DKOJIOru4ecKue mpooIeMbl
TEIUIOIHEPTETUKH
O06o0maronuii ypox
38 «MOJIL:K H];l Ha;}IIp ¢u3uka. OCHOBBI bubamorexa LIOK
yIp ) https://m.edsoo.ru/ff0c6938
TEPMOJTUHAMUKH)
KonTponbhas padota 1o Teme
39 «MOerK st HIZ;I ¢dusuka. OCHOBBI bubmorexa [JOK
YIp ) https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
[Tapoobpa3zoBanue u
40 KoHAeHcanus. Mcnapenue u bubmorexa [OK
A T p https://m.edsoo.ru/ff0c63b6
KHIICHUE
AOCOIOTHAs 1 OTHOCUTEIbHAS
41 BJIQKHOCTH BO3yXa bubmorexa [JOK
. Ayxa. https://m.edsoo.ru/ff0c64d8
Haceiensslii nap
Tépnoe Teno. Kpucrammueckue
bu6numoreka [JOK
42 U aMop(HbIe Tena. AHU30TPOIUS

CBOMCTB KpUCTAJLIOB. JXKuakue

https://m.edsoo.ru/ff0c65f0
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kpuctawuibl. COBpeMeHHbIE
MaTepuaibl

IInaBnenue n KpUucCTallIn3anus.

43 VY nenbHas TemioTa MIaBJICHHS bubmorexa [JOK
s ’ https://m.edsoo.ru/ff0c6708
CyOnumarus
Bubnunorexa [JOK
44 VYpaBHEHHE TEIUIOBOTO OajlaHca
p https://m.edsoo.ru/ff0c6820
DneKTpu3aIus Tel.
45 Dnektpuyeckuii 3apsia. JIBa Buma bubmmorexa [IOK
P AR A https://m.edsoo.ru/ffOcébcc
ANEKTPUIECKHUX 3aPsI0B
[IpoBOOHUKY, AUINEKTPUKHU U
46 MOJIYIIPOBOJHUKH. 3aKOH bubnuoreka [JOK
COXPaHEHUS AIEKTPHUIECKOTO https://m.edsoo.ru/ffOc6bcc
3apsa
B3aumoneiictBue 3apsa10B. 3aKOH
47 Kynona. Toueunslii bubmorexa [JOK
VIO, y https://m.edsoo.ru/ffOc6ces
AIICKTPUUECCKUI 3apsi]T
Hanpsok€HHOCTB 2JIEKTPUYECKOTO
48 nosi. [IpuHIMn cynepno3unuu bubnnoreka LIOK
JJIEKTPUYECKUX IoNeH. JInHuu https://m.edsoo.ru/ff0c6df2
HaNPsHKEHHOCTH
Pabota cuit aeKTpocTaTHYecKoro
49 nosts. Ilorennmman. PasHocts buGnuorexa [OK
) ' https://m.edsoo.ru/ff0c6f00
ITOTCHIUAJIOB
ITpOBOJTHUKHU U TUDJICKTPUKH B
P P bu6numoreka [JOK
50 AJIEKTPOCTATUYECKOM IIOJIE.

Jusnexkrpuyeckasi IPOHULIAEMOCTb

https://m.edsoo.ru/ff0c7018
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51

Onextpoémkocts. Konnencarop

bubnuoreka [JOK

https://m.edsoo.ru/ff0c7126

52

DIIEKTPOEMKOCTD MIOCKOTO
KOH/IeHcaTopa. DHeprus
3apsKEHHOT'0 KOH/IEHCcaTopa

bubnuoreka [JOK

https://m.edsoo.ru/ff0c72c0

53

JlaGoparophas pabota
"N3Mepenne 3JIeKTPOEMKOCTH
KOHJIeHcaTopa"

54

[TpuHMI neicTBUA U
MIPUMEHEHNE KOHJIEHCATOPOB,
KOIUPOBAJIBLHOTO arapara,
CTPYHMHOIO IPUHTEPA.
DnekTpocTaTuyeckas 3aluTa.
3a3eMyIeHHE DJIEKTPOITPHUOOPOB

55

DIEeKTPUYECKU TOK, YCIOBUS €T0
cymectBoBaHus. [TocTOSHHBINM
Tok. Cuia Toka. Hanpsiokenue.
Conporusnenue. 3akoH Oma a1
y4acTKa Ienu

56

ITocnenmoBarensHOE,
napajuieIbHOe, CMEIIAHHOES
COCIIMHEHHE MTPOBOJHUKOB.
JlabopaTtopHnas padora «M3ydenue
CMEIIaHHOTO COSTMHCHUS
PE3UCTOPOBY

0.5

Bubnuorexa [JOK

https://m.edsoo.ru/ff0c74f0

57

Pabora 1 MOIIHOCTE
3IIEKTPUYECKOr0 TOKa. 3aKOH
Jxoyns-Jlenna

bub6mmoreka [JOK

https://m.edsoo.ru/ff0c7838
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58

3akoH OMa AJis OJTHOU
(3aMKHYTOI) 2JICKTPUUECKON
uenu. KopoTkoe 3amMbIKaHHeE.
JlaGoparopHas pabota
«M3mepenune IJ1C ncrounuka
TOKa U €r0 BHYTPEHHETO
COIIPOTUBIICHUS

0.5

bu6numoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

PesepBHblil ypok. KonTponbHas
pabora 1o Teme
"DnexkTpoauHamMuka" /
Bcepocculickas nposepodHas
pabora

bubmuoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

Oo6o0maronuii ypok
«ONeKTpoAnHAMUKAY /
Bcepocculickas nposepodHas
pabota

bu6numoreka [JOK
https://m.edsoo.ru/ff0c88be

61

DneKTpoHHAas MPOBOIUMOCTD
TBEPABIX METAIIIOB. 3aBUCUMOCTD
COIIPOTUBJICHUS] METAJUIOB OT
TEMIEPATYPHI.
CBepXmpoBOIUMOCTh

62

DIEKTPUYECKUN TOK B BAKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

63

[TonynpoBoIHUKH, UX
coOCTBEHHasI ¥ IPUMECHAs
npoBoauMocTs. CBoiicTBa p—N-
nepexona. [lomynpoBogHUKOBBIE
puOOpHI

bu6numoreka [JOK
https://m.edsoo.ru/ff0c84ae
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DEeKTpUUECKUI TOK B paCTBOPax
64 Y paciuiaBax dJIEKTPOIUTOB. 1 bubnnoreka LHOK
DIEeKTPOIUTUYECKAs https://m.edsoo.ru/ff0c82ba
Jcconanus. DIIEeKTPOIu3
DNEeKTPUYECKUN TOK B razax.
65 CamMocTosTeNbHbIN U 1 bubnnoreka [HOK
HECAaMOCTOSATENIBHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Monnus. [Tnazma
DnexTpuueckue npuOopsl 1
YCTPOMCTBA U UX NTPAKTUYECKOE bu6nuoreka IIOK
66 1
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e3onacHoCcTH
Kontponbnas pabora 1o reme
«Qnekrpocratuka. [locrosHHBIN bu6mmoreka [IOK
67 . 1 1
AJIEKTpUYECKU TOK. ToKM B https://m.edsoo.ru/ff0c8a8a
Pa3INYHBIX CPEaax»
68 PesepBHblIil ypok. O600maronumit 1 bubmmoreka IIOK
ypok 1o TeMam 10 kiacca https://m.edsoo.ru/ffoc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68 5 4
I[TPOIT'PAMME
11A KJIACC
Jlara
K DJIEeKTPOHHBIE
0JINY€eCTBO YaCOB U3y4YeHHs
Ne uudposbie
Tema ypoka
n/n o0pa3oBaTeJIbHbIE
Kontpoabubie | Ilpaktudeckue | Ilman | daxr
Bceero pecypcbl

padoThbI

padoThI
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ITocTossHHBIC MAarHUTHI M UX
B3auMoencTere. MarHuTHoe
nosie. BekTop MarHuTHOM
MHAYKUMH. JIMHUM MarHUTHOM

WHIYKITUN

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

MarHuTHO€ 110J1€ IPOBOJAHUKA C
tokoM. OneIT Dpcrena.
B3anmopeiicTBre IPOBOHUKOB
C TOKOM

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c98fe

JlaGoparopHas paboTa
«M3yyeHne MarHuTHOTO OIS
KaTYIIKH C TOKOM)

bubmuoreka IJOK
https://m.edsoo.ru/ff0c98fe

JlelicTBHE MArHUTHOTO TIOJISI HA
MPOBOJHUK € TOKOM. Cuia
Awmriepa. JITaboparopHas pabota
«UccaenoBanue nelicTBUS
MOCTOSIHHOI'O MAarHuWTa Ha PamMKy
C TOKOM»

bu6numoreka [JOK
https://m.edsoo.ru/ff0c9ac0

JleficTBMe MarHMTHOTO IIOJIS1 HA
JBIDKYIYIOCS 3apsiKCHHYIO
yactuny. Cuna JlopeHua.
Pa6ota cuitel Jlopenna

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c9df4

DJIEKTpOMarHuTHasi UHYKIIHS.
IToTok BekTOpa MAarHUTHOMN
uHaykiuu. 3/1C uaayKuum.
3aKOH 3JIEKTPOMarHUTHOU
nHaykiun Oapanes
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JlaGoparopHas paboTa
«MccaenoBanue SBICHUS
AJIEKTPOMArHUTHON MHTyKIIAN

bu6mmoreka [JOK

https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTD. SIBIICHHE
camounaykuuu. DJ1C
CaMOUHIYKIMH. DHEPrus
MarHUTHOT'O MOJISI KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE
nojue

bubnuoreka [JOK

https://m.edsoo.ru/ff0ca600

TexHudeckne ycTpoucTBa 1 Ux
IIPUMEHEHNUE: [IOCTOSTHHbBIE
MarHuThbl, 3JIEKTPOMArHUTHI,
3JIEKTPOABUIaTENb, YCKOPUTEIN
9JIEMEHTapHBIX YaCTHII,
VMHIyKI[MOHHAS I1€Yb

10

O6o06maronuit ypok
«Mar»aurtHoe 110JI€E.
DJIEKTpOMArHuTHAsT MHYKIIHS»

bu6nmoreka [JOK

https://m.edsoo.ru/ff0cab82

11

KoHnTponbHas pabora 1o teme
«Mar"gurtHoe 110JI€.
DJIeKTpOMArHuTHasT UHIYKIIUS»

Bbubnuorexa [JOK

https://m.edsoo.ru/ff0cad58

12

CBoOOAHBIE MEXAaHUYECKUE
konebanus. ['apmonnveckue
KoeOanus. Y paBHCHUE
TapPMOHHYECKUX KOJICOAHHH.
[IpeBpaienue suepruu

bubmuoreka IJOK

https://m.edsoo.ru/ff0caf06

13

JlaGoparopHas paboTa
«MccnenoBanue 3aBUCHMOCTH
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neproIa MabIX KoleOaHuit
rpy3a Ha HUTU OT JUIMHBI HUTU U
Macchl Ipy3a»

14

KonebatenbHbIil KOHTYD.
CB00OOIHBIE AJIEKTPOMArHUTHBIE
KOJIeOaHUs B UJI€aJIbHOM
Kosie0aTeIbHOM KOHTYpE.
AHanorust Mexuy
MEXaHUYECKUMH U
AJIEKTPOMArHUTHBIMH
KOJICOaHUSIMH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXPaHEHHs YHEPTUH B
ANCAITLHOM Koyie0aTeIbHOM
KOHTYpE

bubnuoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasnenue o 3aTyxaronmx
KoJebaHusX. BeIHYXIeHHbIE
MeXaHHUYeCKHe KoaeOaHMsl.
Pe3onanc. BelHyXkaeHHBIE
3JIEKTPOMAarHUTHBIE KOTeOaHMs

bu6mmoreka [JOK
https://m.edsoo.ru/ff0chb86

17

IIepeMeHHBIH TOK.
CunyconaJIbHBIN TEpEMEHHBIN
TOK. MOIIIHOCTh EPEMEHHOTO
TOKa. AMITUTYIHOE U
JIEUCTBYIOLIEE 3HAYEHUE CUIIBI
TOKa U HaIPSHKEHUS

bu6nmoreka [JOK
https://m.edsoo.ru/ff0chd34

18

Tpancdopmarop.
IIpousBoacTBo, nepenaya u
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noTpebiaeHne dIEKTPUUECKOM
SHEpruu

19

Y CTpoicTBO U MPAKTUUECKOE
MIPUMEHEHHUE AIIEKTPHUIECKOTO
3BOHKA, TeHepaTopa
MEPEMEHHOTr0 TOKa, JIMHUN
3JeKTpornepeaay

bubmuoreka [JOK

https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHUE PUCKHU TIPU
IIPOU3BOZCTBE JIEKTPOIHEPTUH.
Kynbrypa ncnons3oBanus
JIEKTPOIHEPIUH B
[IOBCEAHEBHOM KU3HU

21

Mexannyeckre BOJIHBI, YCIOBHS
pactpoctpanenus. Ilepuon.
CKOpoCTh pacpoCTpaHeHus U
JuiiHa BoiHEL. [Tonepeunsie u
IIPOJIOJIBHBIE BOJIHBI

bubmmoreka [JOK

https://m.edsoo.ru/ff0ccab4

22

3Byk. CKOpOCTb 3ByKa.
I'poMkoCTh 3ByKa. BricoTa TOHA.
TemOp 3ByKa

bu6mmoreka [JOK

https://m.edsoo.ru/ff0cccOc

23

BHCKTPOMaFHI/ITHBIe BOJIHBI, UX
cBoricTBa U ckopocth. [Ikama
3JEKTPOMArHUTHBIX BOJIH

Bbubnuoreka [JOK

https://m.edsoo.ru/ffOccfe0

24

[IpuHIMNIBI paiuOCBA3U U
TeneBueHus. Pa3BuTue cpencTs
cBa3u. Pagnomnmokarius

25

Kontponbnas pabora
«Kosnebanus v BOIHBI»

bu6mmoreka [JOK

https://m.edsoo.ru/ff0cc6f8
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26

[IpssmonuneiHoe
pacrnpocTpaHeHUE CBETA B
onHopoaHou cpeae. Toueunbrin
MCTOYHUK cBeTa. JIyd cBeTa

bu6numoreka [JOK
https://m.edsoo.ru/ff0cd350

27

Otpaxxenue cBeTa. 3aKOHbI
oTpaxkeHus ceera. [loctpoeHue
M300paKEHHUH B TIJIOCKOM
3epKaje

bubnuoreka [JOK
https://m.edsoo.ru/ff0cd4e0

28

IIpenomnenue ceera. [lonHoe
BHYTPEHHEE OTPAXKECHHUE.
[IpenenpHbIi yroi MOJIHOTO
BHYTPEHHETO OTPAYKEHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0cd7f6

29

JlabopaTopHas pabora
«3mepenune mokazaTens
NPETOMIICHUS CTEKIIa

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cd67a

30

JIunzel. [Toctpoenne
M300pakKeHU B JIMH3E.
®opmyJiia TOHKOHN JTMH3BL.
VBennueHue TMH3bI

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cddle

31

JlaGopaTopHas pabora
«HccienoBanye CBOUCTB
M300paKCHHI B TUH3AX)

32

Hucnepcus cBera. CroxKHbII
coctaB Oenoro cBera. L[Ber.
JlaGopaTopHas pabora
«Habmonenue nucnepcun
CBETa»
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WnTepdepenius ceera.

bubnuoreka [JOK
33 Jlndpaxuns ceera. . https://m.edsogru/ff0ced22
JudpakimonHas pemeTka
34 [TonepedyHOCTh CBETOBBIX BOJIH. bubnnoreka LIOK
[Honsipusanus ceera https://m.edsoo.ru/ff0cf02e
OnTHueckue npudOpsI U
35 YCTPOWCTBA U yCIOBHS UX
0e30macHOr0 MPUMEHEHHS
['paHuIBl TPUMEHUMOCTH
36 KJIACCHYECKON MEXaHUKH. bu6mmoreka [JOK
[TocTynaTel cnenuanibHOM https://m.edsoo.ru/ff0cf862
TEOPUHU OTHOCUTEIILHOCTHU
OTHOCUTENBHOCTD
37 OJTHOBPEMEHHOCTH. 3aMeIJIeHUe buGmnorexa [OK
https://m.edsoo.ru/ff0cfa42
BPEMEHH U COKPAIICHUE JTMHBI
DHeprus ¥ UMIYJbC
38 PENATUBUCTCKOM YaCTHUIIBL. bu6mumoreka IIOK
CB43b MacChl C SHEPTUEH 1 https://m.edsoo.ru/ffOcfc68
UMITYJIBCOM. DHEPTHUS MTOKOS
KonTponbnas padora «OnTuka.
39 OCHOBBI crielIMAIBHON TEOpUU bubmorexa [OK
https://m.edsoo.ru/ff0cf6f0
OTHOCHUTEILHOCTH»
40 ®otonbl. Dopmyna [lnanka. bubnnoreka [IOK
DHeprus U UMIyJibC poTroHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHNE
41 ¢doroaddexra. OnbiTer A. T bubamorexa LIOK

CroneToBa

https://m.edsoo.ru/ffOcffc4
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3akonbl porodddekra.
YpaBHeHune DUHIITEHHA IS

bu6numoreka [JOK

42 doroaddekra. «KpacHas https://m.edsoo.ru/ff0d015e
rpanuia» Gororddexra
Hasnenue ceera. Onbith [1. H. BuGmorexa LIOK

43 JleOeneBa. XuMuueckoe

. https://m.edsoo.ru/ff0d04a6
JIECTBUE CBETa
TexHuyeckue ycTporucTBa u
44 MPaKTUYECKOE MPUMEHEHHE:
(horornieMeHT, GoTOAATUHK,
coJTHEeYHasi baTapesi, CBETOINO/
Pemenue 3agad mo reme
45 «DJIEMEHThI KBAHTOBOM bubmorera [OK
https://m.edsoo.ru/ff0d0302
ONITUKH
Mogens aroma TomcoHa.

46 OmnesiTel Pe3epdopaa mo bubnunoreka [IOK
pacCesIHUIO (-4aCTHII. https://m.edsoo.ru/ff0d091a
[LmanerapHas Moaenbs aroMa

Bubnuorexa [JOK

47 Hocrynatet bopa https://m.edsoo.ru/ff0dOafa
H3nydenue u noriomieHue

48 (hOTOHOB TIpH TIEPEXOJIe aTOMa C bubnnoreka LIOK
OJIHOI'O YPOBHS DHEPrUU HA https://m.edsoo.ru/ff0dOafa
JIpyrou. Buapl criekTpoB
BoaHoBBIE CBOMCTBA YaCTHII.

49 Bonusr ne bpoiins. buGnuorexa [OK

KopnyckynsspHo-BOIHOBOM

https://m.edsoo.ru/ff0d0ca8
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AyalIu3M. CroHTaHHOE U
BBIHYXXJICHHOC U3JIYUCHUC

50

OTKpBITHE PaANO0aKTUBHOCTH.
Omnpitel Peszepdopaa o
OIPE/IEIECHUIO COCTaBa
PaIMOaKTUBHOTO M3ITy4ECHUS

bu6mmoreka [JOK

https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anb(a-, 6era-, ramma-
n3nydyeHus. BiausHue
PaIMOAKTUBHOCTH Ha )KUBBIC
OpPTaHU3MBI

52

OTKpbITHE MPOTOHA U HEUTPOHA.
N3oronsl. Ansda-pacma.
DNEeKTPOHHBINA U TO3UTPOHHBIN
Oera-pacnaj. ['aMma-usnyuenue

bu6nuoreka [JOK

https://m.edsoo.ru/ff0d1162

53

DHeprus cBsi3M HyKJIOHOB B
aape. SlnepHble peakiuy.
SAnepnsiii peakrop. [IpoGnemsl,
NEPCIEKTUBBI, SKOJIOTHYECKHE
aCIICKTHI SJICPHON SHEPTeTHKH

Bbubnuoreka [JOK

https://m.edsoo.ru/ff0d1356

54

DJIeMEHTapHbI€ YaCTULIBI.
OTKpBITHE TTO3UTPOHA. METOTbI
HaOTIOIEHUS U PETUCTPaLUN
3JIEMEHTApHBIX YACTUILI.
Kpyrmasrii cron
«DyHIaMeHTalbHbIC
B3auMOJeKCcTBUs. ENMHCTBO
(bU3UIECKOI KapTUHBI MUPaA»

bubnuoreka [JOK

https://m.edsoo.ru/ff0d0e38
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55

DTanbl pa3BUTUS ACTPOHOMUHU.
[Ipuknaanoe u
MHUPOBO33PEHYCCKOC 3HAYCHUEC
acTpoHoMuU. Bup 3B€31HOTO
HeOa. Co3Be3aus, s(pKue 3BE3IbI,
IIJIaHETHI, UX BUIUMOC
JOBUXKCHUC. COHHG‘-IHB.)I cucrema

56

Comuue. ConHeuHas
AKTUBHOCTbB. VICTOYHUK YHEPrUU
ComHia u 3BE31

57

3BE3bI, X OCHOBHEIC
XapaKTEPUCTUKU. 3BE3/IBI
TJIaBHOM MOCJIEI0BATEIbHOCTH.
Buytpennee ctpoenue 3BE311.
CoBpeMeHHbIE NIPEACTABIEHUS O
MPOUCXOKJICHUU U IBOJIOLUU
ComnHna u 38631

58

Mueunsiii [Iyte — Hamma
lNanakruka. [Tonoxenue u
neuxenue ConHua B ["anaktuke.
[Nanaktuku. YEpHbIE IBIPHI B
A/Ipax TaTaKTHK

59

Bcenennas. Pa3beranue
ranakTuk. Teopus bosbmoro
B3pbIBa. PenukToBoe
n3nydyeHue. MerarajiakTuka

60

Hepemennsie mpoGieMsl
aCTPOHOMUU

52



61

KontponbHas pabora
«JIeMEHTBI aCTPOHOMHH U
acTpOPU3NKI»

62

O6o0maromuii ypok. Pois
(U3MKU U aCTPOHOMUH B
YKOHOMHUYECKOH,
TEXHOJOIrHIECKOM, COITHaIbHOMN
U 3TUYECKOM cepax
JIeATEIIbHOCTH YeJIOBEKa

63

O6o06maromuit ypok. Pons n
MeCTO (PU3UKHU U aCTPOHOMUH B
COBPEMEHHOW HAYYHOU KapTUHE
MHpa

64

O6o06maromuii ypok. Posb
(bu3mvecKoit Teopun B
(hopMUpPOBaHUY TIPEIICTABICHUN
0 (pU3HUYECKOI KapTHHE MUpa

65

O6o6matomuii ypok. Mecto
(u3NYeCKOil KapTHHBI MUPA B
00111eM PsIy COBPEMEHHBIX
€CTECTBCHHO-HAYUHBIX
NpeCTaBICHUH O TIPUPOJIC

66

PeszepBHbIil ypok. MaruutHoe
nosie. DJIEeKTPOMAarHUTHas
WHTYKIUS

67

PesepBHblil ypok. OnTuka.
OcHOBBI CIELIMATILHON TEOPUU
OTHOCUTEIILHOCTH
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Pesepnblii ypok. KBanToBas
68 dusnka. DIeMeHTHI 1 bubmorexa [JOK
' https://m.edsoo.ru/ff0d1784
ACTPOHOMHUU U acTPODHU3UKH
OBUIEE KOJIMYECTBO YACOB I10 68 4 7
[MPOT'PAMME
11b KJIACC
Jlara
DJIeKTPOHHBIE
KosmmuecTBo yacoB U3y4YeHUs
Ne uudgposbie
Tema ypoka
n/n o0pa3oBaTte/ibHbIEC
Kontpousnbie | IIpaktnueckne | Ilman | ®axr
Bcero pecypcbl
padoThbI padoThbI
[TocTossHHBIC MATHUTHI M KX
B3auMoJercTBre. MarHuTHOE
1 noJsie. BeKTop MarHuTHOM 1 bubmmorexa LIOK
’ P . https://m.edsoo.ru/ff0c9778
WHAYKIWW. JINHAA MarHATHOM
WHAYKIAN
MarauTHO€ 1oJie MPOBOJHUKA C
5 TokoM. OneIT Dpcrena. 1 bubnunoreka [IOK
BzaumopeiicTBre NpOBOIHUKOB https://m.edsoo.ru/ff0c98fe
C TOKOM
JlaGoparophas paboTa
3 «M13 peHI/IIZ MarI:II/ITHoro OISt 1 1 bubamorexa LIOK
1 https://m.edsoo.ru/ff0c98fe
KaTYIIKU C TOKOM»
JleficTBMe MarHMTHOTO ITOJIST HA
bubnuoreka [JOK
4 IPOBOJHUK ¢ TOKOM. Cuna 1 1
https://m.edsoo.ru/ff0c9ac0
Awmmnepa. JlaGoparopHas paboTa
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«HccaenoBanue nelicTBUS
MIOCTOSTHHOI'O MarHuTa Ha paMKy
C TOKOM»

JlelicTBME MArHUTHOTO TIOJIA HA
JBUKYILYIOCS 3apsiKEHHYIO
yactuny. Cuia Jlopenua.
Pa6ota cuiel JIopenna

Bubnuorexa [JOK
https://m.edsoo.ru/ff0c9df4

DneKTpOMarHuTHas MHIYKIHS.
[ToTok BekTOpa MarHUTHOU
unaykunn. 3/1C nHayKuuu.
3aKOH 3JIEKTPOMArHUTHOM
nHaykuu @apanes

JlabopaTopHas pabora
«HccnenoBanue sIBICHUS
AJIEKTPOMArHUTHON MHTyKIIAN

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTD. SIBIICHKE
camonnaykmuu. IJ1C
CaMOUHIYKIIMH. DHEPrus
MarHUTHOTO ITOJISl KaTYIIKH C
TOKOM. DJIEKTPOMarHuTHOE
ToJIe

Bubnuorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHu4ecKkue ycTpoucTBa U Ux
IIPUMEHEHNUE: IOCTOSIHHbIE
MarHHTBI, YJIEKTPOMAarHUTHL,
AJIEKTPOJBUraTENb, YCKOPUTEIH
3JIEMEHTApHBIX YaCTHIL,
WHYKIMOHHAs IIeYb
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10

O6o06maromuii ypok
«MarautHoe MoiJIe.
3J'ICKTpOMaFHI/ITHaH I/IHIlyKLII/IH»

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

11

KonTponbhas pabota no teme
«MarsuTHoe 1one.
DEeKTpOMarHUTHasi UHIYKIUS

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

12

CBo0Oo/IHBIE MEXaHUYECKUE
koneOaHus. 'apMoHnyeckue
Konebanus. YpaBHeHUE
TrapMOHUYECKUX KOJIeOaHHH.
[IpeBpaiienue sHepruu

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

13

JlaGopaTopHas pabora
«HccaenoBadre 3aBUCHMOCTH
neproa MablX KoIeOaHuit
rpy3a Ha HUTH OT JJUHBI HUTH U
MaccChI Tpy3a»

14

KonebarenbHblit KOHTYD.
CB0OOIHBIE AJIEKTPOMArHUTHBIE
KoJIe0aHUs B HI€ATbHOM
KoJiebaTeTbHOM KOHTYpE.
AHanorust Mexuy
MEXaHUYECKUMH U
AJIEKTPOMArHUTHBIMH
KOJIeOaHUSAMU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXpaHEHUs YHEPTUU B
HealbHOM KOJe0aTeIbHOM
KOHTYpE

bubnuoreka [JOK
https://m.edsoo.ru/ff0cb9c4
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16

[IpencraBienue o 3aTyXaroOMNUX
KoJIeOaHMSIX. BEIHYKICHHBIS
MeXaHUYeCKHe KoiaeOaHusl.
Pe3zonanc. BeinyxaeHHbIC
3JIEKTPOMArHUTHBIC KOJICOaHHS

Bubnuorexa [JOK
https://m.edsoo.ru/ff0cbb86

17

[TepemeHHBIHN TOK.
CunHyconaabHBINA TTepEeMEHHBIN
TOK. MOILIIHOCTh IEPEMEHHOTO
TOKa. AMITUTYJTHOE U
JIEHCTBYIONIEE 3HAYEHUE CHJITBI
TOKa U HaPSKEHUS

Bubnuorexa [JOK
https://m.edsoo.ru/ffO0cbd34

18

Tpauchopmarop.
[IpousBoucTBoO, epeaaya u
noTpeOICHUE DIICKTPUIECKON
SHEPrUn

19

VY CTpOoNCTBO U TPAKTUYECKOE
IIPUMEHEHUE DIIEKTPUIECKOTO
3BOHKQ, FeHepaTopa
MIEPEMEHHOT O TOKA, JTUHUI
3JIEKTpoIepesayd

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

20

DKOJIOrM4ecKue pUCKU IIPH
IPOU3BOJICTBE AIIEKTPOIHEPTUH.
Kynerypa ncnonbs3oBanus
3JIEKTPOIHEPTUU B
HOBCETHEBHOM KHU3HU

21

MexaHn4ecKue BOJIHBI, YCIOBUS
pacnipoctpanenus. [lepuon.
CkopocTh pacrpocTpaHeHus 1

bubnuoreka IJOK
https://m.edsoo.ru/ff0cca54
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JJIMHa BOJIHBI. HonepeqHHe n
IIPOJOJILHBIC BOJIHBI

3ByK. CKOpPOCTh 3BYKA.

22 I'pomkocTh 3ByKa. BricoTra TOoHa bubmmorera LIOK
P yia. ' https://m.edsoo.ru/ffocccOc
TemOp 3ByKa
DNEKTPOMarHUTHBIE BOJTHBI, UX
23 cBoiicTBa u ckopoctb. [lIkana bubmmorera LIOK
p ' https://m.edsoo.ru/ff0ccfe0
3JIEKTPOMArHUTHBIX BOJTH
[IpuHIMIBI paTUOCBS3U U
24 TeneBueHus. Pa3Butue cpencts
cBsi3u. Pagnonokarmst
o5 Konrponsnas padora bu6mumoreka [IOK
«Konebanus 1 BOJTHBI https://m.edsoo.ru/ffOcc6f8
[IpsimonuueitHoe
26 pacIpoCTpaHEHHE CBETA B bubmmoreka IIOK
onHopoaHoM cpexae. Toueunbiin https://m.edsoo.ru/ff0cd350
UCTOYHHK cBeTa. JIyd cBeta
Otpaxenue cBeTa. 3aKOHbI
oTpaxkeHus ceta. [loctpoenue bubnnoreka LHOK
27 .
M300paKCHHUI B IIOCKOM https://m.edsoo.ru/ffocd4e0
3epkaiie
IIpenomnenue ceera. [lonHoe
08 BHYTPEHHEE OTPA’KCHHUE. bubnnoreka [IOK
[IpenenbHbIi yroi MOIHOIrO https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaXKEHUS
JlaboparopHas pabora
patoptaz p bu6nmoreka [JOK
29 «3mepeHnne mokazarens

IMPEJIOMIICHUA CTECKJIa»

https://m.edsoo.ru/ff0cd67a
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30

JInnzel. Iloctpoenue
M300paKCHHI B JIMH3E.
®opmyJsia TOHKOHN JTMH3BI.
YBenuueHue JIUH3bI

bu6numoreka [JOK
https://m.edsoo.ru/ffOcddle

31

JlaGoparopHas paboTa
«MccnenoBanue CBOMCTB
M300paXKeHHUH B TMH3AX)»

32

Hucnepcus ceera. Cl0KHBINA
cocraB Oenoro ceera. [er.
JlaGoparopHas paboTa
«Habmonenue qucnepcuun
CBETa»

33

WNurepdepennus ceera.
Hudpaxius ceera.
Hudpakuronnas pemérka

bu6nuoreka [JOK
https://m.edsoo.ru/ff0ced22

34

[TonepeyHOCTh CBETOBBIX BOJIH.
[Tonsipusanus cera

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

35

OnTuyeckue npruodopsl U
YCTPOWCTBA U YCIIOBHUS UX
0€301acHOr0 MPUMEHEHHUSI

36

['panu1Ibl IPUMEHUMOCTH
KJIaCCUYECKON MEXaHUKH.
[ToctynaTel cnennaibHOM
TEOPUU OTHOCUTEIIBHOCTH

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cf862

37

OTHOCUTENBHOCTD
OJTHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMCHH U COKPAIICHUE JTHHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfa42
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DHeprusi U UMILYJIbC
PENATUBUCTCKOM YaCTULBL.

bu6numoreka [JOK

38
CBs13b Macchl € SHEpPTUEN U https://m.edsoo.ru/ffOcfc68
UMITYJIBCOM. DHEPTHUS MTOKOS
KoHnTtponbHas padora «OnrTuka.

39 OCHOI;LI cIe PII)aJILHOﬁ TEOpUH bubmmorexa [OK

t P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIBLHOCTHY

40 ®otonbl. Dopmyna [Inanka. bubnnoreka [HOK
DHeprus ¥ UMIyNbC GOTOHA https://m.edsoo.ru/ffOcfe16
OTKpbITHE U HCCIIEI0BAaHUE 56 [TOK

nonroreka

41 . A.T.

(porosdexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbI poTodddekra.

42 VYpaBHeHue DUHIITEHHA 115 bubmuorexa [JOK
¢doroapdexra. «Kpacnas https://m.edsoo.ru/ff0d015e
rparuiay Gorodddexra
Hasnenue cera. OnwiTh [1. H.

43 JleGeneBa. Xumuueckoe buGnuorexa [OK

. ' https://m.edsoo.ru/ff0d04a6
JICHCTBHE CBETA
TexHuyeckue ycTporcTBa u
MPAKTHYECKOE IPUMEHEHHE:

44
(dhoTtosnemeHT, GOTONATIHK,

COJTHeuHasi barapesi, CBETOIUO]T
Pemenue 3aga4 mo Teme

45 «7eMEHThI KBAaHTOBOM bubmorexa [JOK

https://m.edsoo.ru/ff0d0302
OIITHKH
46 Mogzens atoma ToMmcoHa. bubnuoreka [JOK

Omnpitel Pesepdopaa o

https://m.edsoo.ru/ff0d091a
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paccesiHUIO (-4acCTHlL.
[InanerapHas Mozelib aTomMa

bu6nuoreka [JOK

47 Hocrynarst bopa https://m.edsoo.ru/ff0dOafa
N3nydyenue u nornoueHue

48 (hOTOHOB MpH MEPEX0JIe aTOMa C bubmumoreka [IOK
OJIHOTO YPOBHS SHEPTUU HA https://m.edsoo.ru/ff0dOafa
apyrou. Buasl cnekrpos
BosHOBBIE CBOMCTBA YaCTHLL.

Bomnnsl ne bpoins.
49 KopnyckynsspHo-BOIHOBOH bubmorexa [JOK
https://m.edsoo.ru/ff0d0ca8
nyanu3Mm. CIOHTaHHOE U
BBIHY)KJICHHOE U3TTyYeHHE
OTKpBITHE PATHOAKTUBHOCTH.
Omnbitel Pesepdopaa o bubnunoreka [IOK

50
OMPENICIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PanMOaKTUBHOTO U3ITyICHHS
CgaoiicTBa anb(da-, 6era-, ramma-

51 usny4denus. BiusHue
PaZAMOaKTUBHOCTH Ha )KUBBIE
OpraHU3MBbI
OTKpbITHE IPOTOHA U HEUTPOHA.

59 W3oronsl. Anbda-pacna. bubmumoreka [TOK
DJIEKTPOHHBIN U TO3UTPOHHBIN https://m.edsoo.ru/ff0d1162
Oera-pacnaz. ['amMmma-uznydeHue
DHeprust CBsI3U HYKJIOHOB B BuGmiorexa LLOK

53 snpe. SnepHble peaKium.

Snepuslii peakrop. [IpoGiemsl,

https://m.edsoo.ru/ff0d1356
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MEPCIEKTUBBI, IKOJIOTTYECKUE
ACMEeKThI SACPHON SHEPreTUKU

54

DJieMeHTapHbIE YaCTHUIIbI.
OTKpbITHE TTO3UTPOHA. METO b
HaOIIOICHUS ¥ PErUCTpaIIN
3JIEMEHTAPHBIX YaCTHII.
Kpyrusbriii cron
«DyHIaMEeHTaIIbHbBIE
B3auMoOIeNcTBUs. EMMHCTBO
(bU3UIECKOI KapTUHBI MUPAY»

bubnuoreka [JOK

https://m.edsoo.ru/ff0d0e38

55

Dtarnbl pa3BUTHS ACTPOHOMUHU.
[Ipuxknagnoe u
MUPOBO33pEHUYECKOE 3HAYCHHE
actpoHomuu. Buj 3B€31HOrO
HeOa. Co3Be3nus, ApKue 3BE3IHI,
TUTAHETHI, UX BUAUMOE
neuxenne. ColHeyHas cuctema

56

Comnure. Conueunas
aKTUBHOCTb. VICTOUHUK SHEpPTUH
ComHiia 1 3BE311

57

3BE3bI, X OCHOBHEIE
XapaKTEPUCTHKHU. 3BE3/TBI
IJIaBHOM I1OCJIEJOBATEIIbHOCTH.
BnyrpenHnee ctpoeHue 3BE3 .
CoBpeMeHHbIE MTPEJICTABICHUS O
MIPOUCX OKICHUH 1 DBOJTIOIIH
ComnHia u 3BE37

58

Mnineunsiii [Iyre — Hama
I"amakTuka. Ilonoxenue u

62


https://m.edsoo.ru/ff0d0e38

neuxenue ConHua B ["anaktuke.
lNanaktuku. YEpHbIE OBIPHI B
A/Ipax TaTaKTHK

59

Bcenennas. Pa3beranue
ranakTuk. Teopus bosbmoro
B3pbIBa. PenukToBoe
n3nydyeHue. MerarajiakTuka

60

Hepemennsie mpoGieMsl
aCTPOHOMUU

61

KonTponbnas padora
«DNeMeHThI aCTPOHOMUHU U
acTpou3UKI»

62

O6oO6maromuii ypok. Pois
(U3KMKHN U aCTPOHOMUU B
9KOHOMUYECKOMH,
TEXHOJOIrHYEeCKOM, COIHaIbHON
U dTHYECKON cepax
JIeSITEILHOCTH YeJIOBEKA

63

O6o06maromuit ypok. Pois n
MecTO (PU3MKH U aCTPOHOMHUU B
COBPEMEHHOW HAYYHOU KapTHHE
Mupa

64

O6o6matomuii ypok. Pomb
(u3nUeCcKOil TeOpUH B
(GopMHpOBaHUH TIpENICTABICHUIT
0 (U3NYECKON KapTHHE MUPA

65

O6o0maromuii ypok. Mecro
(u3nYecKoil KapTHHBI MUpPA B

63




o01IeM psiy COBpEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEACTABICHUH O PUPOJIE

66

PesepBHbIi ypok. MarautHoe
nosie. DJIEeKTpOMarHuTHas
WUHIYKLUS

67

PesepsHblil ypok. OnTuka.
OCHOBBI CTIeIMaIbHON TEOPUU
OTHOCUTEIIbLHOCTH

68

Pesepnsiii ypok. KBanToBas
¢u3nka. DneMeHTbI
aACTPOHOMUU U aCTPOU3UKH

bub6nuoreka [JOK

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
[NPOT'PAMME

68
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JIucr koppexkunu padoueii mporpammsbl s 10A kiacca

n/n

Ha3Banmue pasaeia,
TeMbI

JlaTa
NnpoBeeHust
Mo IJIaHy

IHpuunna
KOppeKIUH

KoppexTupyrommue
MepONpPUATHS

/laTa npoBeaeHus o pakry

65



JIucr koppexuuun padodeit nporpammsl 11 10b kiacca

n/n

Ha3Banmue pasaeia,
TeMbI

JlaTa
NnpoBeeHust
Mo IJIaHy

IHpuunna
KOppeKIUH

KoppexTupyrommue
MepONpPUATHS

/laTa npoBeaeHus o pakry
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Jlucr koppexkunu padoueii mporpammsbl s 11A kiaacca

n/n

Ha3Banmue pasaeia,
TeMbI

JlaTa
NnpoBeeHust
Mo IJIaHy

IHpuunna
KOppeKIUH

KoppexTupyrommue
MepONpPUATHS

/laTa npoBeaeHus o pakry
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JIucr koppexuuun padodeit nporpammsl 14 116 kiacca

n/n

Ha3Banmue pasaeia,
TeMbI

JlaTa
NnpoBeeHust
Mo IJIaHy

IHpuunna
KOppeKIUH

KoppexTupyrommue
MepONpPUATHS

/laTa npoBeaeHus o pakry
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[IOKYMEHT MOAMWUCAH 3IEKTPOHHOM MOANUCHIO

MYHULUUNAJIbHOE BIOXETHOE OBLLEOBPA30BATEJ/IbHOE 20.10.26 14:55 (MSK)
YYPEXXAEHUE "CPEAHSASAA OBLLLEOBPA3OBATEJIbHAS LLUKOJIA N24 UM.

FEPOS1 COBETCKOIO COHO3A B.J1. CABEJIbEBA" FOPOIA CYJAKA

PECMNYBJIUKM KPbIM, BasunkvHa EBrenns BnagmmmnposHa

69
MpocTtas nognucb




