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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma 1o ¢usuke 0a30BOro ypoBHS Ha YpOBHE cCpeqHero oOmero oOpa3oBaHUs
pa3zpaboTaHa Ha OCHOBE IIOJIOKEHHH W TpeOOBaHMI K pe3yabTaTaM OCBOCHHS OCHOBHOMH
oOpasoBarenbHON Tporpammel, npeacTaBieHHbIX B PI'OC COO, a Taxke ¢ yuéroM (denepanbHOM
paboueil mporpaMMbl BOCIIUTaHUS W KOHIICTILMU IpenojaBaHus yueOHoro npeamera «®dusuka» B
oOpa3oBaTenbHbIX  opranmsauusax  Poccuiickoit ~ ®depepauuu,  peaqu3ylolMX  OCHOBHBIE
o0pa3zoBaTenbHbIC TPOTPAMMBI.

Copneprkanue nporpaMmmsl 1o (hprU3KMKe HapaBIeHO Ha (JOPMUPOBAHHE €CTECTBEHHO-HAYYHOMH
KapTuHbI Mupa oOyyaromuxcs 10—11 kmaccoB mpu o0ydeHuu ux ¢usuke Ha 6a30BOM ypOBHE Ha
OCHOBE CUCTEMHO-JIESITEIbHOCTHOr 0 noaxoa. [Iporpamma no ¢usnke cooTBETCTBYET TPEOOBAHUAM
OI'OC COO x miIaHUpPYEMbIM JIMYHOCTHBIM, IMPEAMETHBIM M METalpeIMETHBIM pe3yJbTaTaM
o0y4yeHHs, a TAaKXKe YYUTHIBAET HEOOXOAMMOCTb PealM3allMyd MEKIPEIMETHBIX CBs3€ (PU3MKU C
€CTECTBEHHO-HAYYHbIMU Yy4€OHBIMU IIpeIMeTamMu. B Hell onpesnenstoTcs OCHOBHBIE 1€/ U3yUEHUS
¢u3uKN Ha ypoBHE CpeAHEro oO0Iiero o0pazoBaHMsl, IUNIAHUPYEMBIE PE3YIbTaThl OCBOCHUS Kypca
(U3MKU: TUYHOCTHBIE, METAIIPEIMETHEIE, TIPEeAMETHBIC (Ha 6a30BOM YpOBHE).

[Tporpamma 1o ¢pu3uKe BKIOYAET:

e [IJJAaHUPYEMbIE PE3yJIbTaThl OCBOCHMs Kypca (U3MKM Ha 0a30BOM YpPOBHE, B TOM YHCIIE
IIpeIMETHBIE PE3YJIbTAThI 10 rojiaM 00yUEHUS;

e cozepkanne yueoHoro npeamera «Pu3nkay mo rogam o0ydeHus..

®du3nka Kak HayKa 0 HauOoJiee OOIIMX 3aKOHAX MPUPOBI, BHICTYIAas B Ka4eCTBE y4eOHOTO
IpeaMeTa B ILIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHHMH 00 OKpyXarolleM MHpE.
HIkonbHBINH KypC PU3UKU — CHCTEMOOOPa3yIONIHii IS €CTECTBEHHO-HAYYHBIX y4eOHBIX MPEIMETOB,
IIOCKOJIbKY (PM3MYECKHE 3aKOHBI JIS)KAaT B OCHOBE IPOLECCOB M SBJICHUMN, M3y4aeMbIX XUMMEH,
ouosoruei, puznueckoil reorpadueld u actpoHoMuel. Vcrmonp3oBaHWe W aKTHBHOE MPUMEHEHUE
¢u3nYecKux 3HAHWM ompeaessieT XapakTep M pa3BUTHE PAa3HOOOpPA3HBIX TEXHOJOTMHA B cdepe
SHEPreTHKH, TPAHCIIOPTA, OCBOECHMS KOCMOCA, IOJIyYE€HUS HOBBIX MAaTepUaloB C 3aJaHHBIMU
CBOWCTBaMHM U Jpyrux. M3ydenue U3k BHOCUT OCHOBHOM BKJIaJ B (JOPMHPOBAHNE €CTECTBEHHO-
Hay4yHOM KapTHHBI MHpa OOydarolmuxcs, B GOpMUPOBAHWE YMEHMH NPUMEHATh HAYUHBIH METO]
MO3HAHUS TPU BBHIOJHEHUU MU y4eOHBIX MCCIIEJOBAHUH.

B ocHoBy kypca pu3uku asis ypoBHSI CpeHETO 0011ero o0pa3oBaHus MOJOXKEH sl UJIEH,
KOTOpBIE MO>KHO paccMaTpHUBaTh KaK IMPUHLUIIBI €0 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEH KypC SIBISIETCS JIOTUYECKU 3aBEPUIEHHBIM, OH
COJZIEpKUT MaTepuasl U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KAaK BOIPOCH KJIACCHUYECKOH, TaK U
COBPEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEH MaTepHan Kypca (GpU3MKH 0ObeAMHEH BOKPYT
¢usnyeckux teopuid. Benynmm B kypce siBiisieTcst GOpMUpPOBaHME MPEICTABICHUH O CTPYKTYpPHBIX
YPOBHSIX MaT€puH, BEIIECTBE U MOJIeE.

Hoes eymanumapusayuu. EE€ peanuszanus mpeArnosiaraeT UCHOJIb30BaHUE T'yMaHUTapHOTO
MoTeHIMaga GU3NYECKOW HayKu, OCMBICIEHUE CBS3M pa3BUTHUS (PU3UKU C pa3BUTHEM OOIIECTBa, a
TaKXXe C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMHU U HKOJIOTHUECKUMH MPOOJIEMaMHU.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3uKH npeanonaraeT 3HaKOMCTBO € IIHPOKUM
KPYroM TEXHHUYECKHMX U TEXHOJOTMYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes skonoeuzayuu peanusyercs TMOCPEACTBOM BBEJIEHUS JJIEMEHTOB COJEpKaHus,
MOCBAIIEHHBIX JKOJIOTMYECKUM Mpo0sieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C pPa3BUTHEM
TEXHUKU U TEXHOJIOTHH, a Takke 00CYXJeHusl MpoOjeM pallOHAIBHOTO MPHUPOAONOIB30BaHUS U
HKOJIOTHYECKOM 6€30MacHOCTH.

Crep)XKHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpeIHEero ooiiero oodpazoBaHUs
ABISAIOTCS  (u3Mueckue Teopun (popMHUpOBaHHE TMPENCTABIEHUH O CTPYKType MOCTPOCHHUS
¢usnyeckoil Teopuu, poiu (PYHIAMEHTAIbHBIX 3aKOHOB M IPHHLHUIIOB B COBPEMEHHBIX
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IPEJCTABICHUAX O MPHUPOJE, I'PAHUIAX NPUMEHUMOCTH TEOPH, AJS ONMCAHUS ECTECTBEHHO-
HAy4HBIX SIBJICHUI U IIPOLIECCOB).

CucTeMHO-IeTeNbHOCTHBIN NMOJIX0A B Kypce (pU3MKHM peanu3yeTcs MpexJe BCEro 3a Cuér
OpraHu3alK SKCIEPUMEHTAIBHON JAeATeNbHOCTH oOydaromuxcs. s 6a30Boro ypoBHS Kypca
(GU3MKH — 3TO HCHOJIB30BAaHUE CHUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
nabopaTopHbIX paldoT, KOTOpblE B mporpamMme No (u3uke oOBeAWHEHBI B OOMIMHA CHUCOK
YUEHHUYECKUX MpaKTHUeCKuX paboT. BblaeneHue B yKa3aHHOM IepedyHe Ja0opaTOpHbBIX padoT,
MPOBOJIUMBIX ISl KOHTPOJIA M OIEHKH, OCYIIECTBIISACTCS Yy4YaCTHUKaMH 0Opa30BaTENbHOTO
nporecca MCXolsl M3 0COOEHHOCTEH IUIAHMPOBAaHMS M OCHalleHus KabuHeta (usuxu. IIpu sTom
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHCS YMEHHUSMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUS,
UCCIIEIOBAaHMs 3aBUCUMOCTEH (U3MYECKUX BEJIMYMH U IIOCTAHOBKY OIIBITOB 110 IIPOBEpKE
IIPETIOKEHHBIX TUIIOTES.

Bbonblioe BHUMaHue yaemnseTcs PELICHUI0 PacYETHBIX M KayecTBEHHBIX 3ajxad. Ilpu stom
IUIL pacu€THBIX 33Jad MPUOPUTETOM SIBISIFOTCA 33/1a4M C SIBHO 3a/IaHHOW (PM3UYECKON MOJEIBIO,
MO3BOJISIOIINE IPUMEHSATh U3Y4YE€HHbIE 3aKOHBl M 3aKOHOMEPHOCTU KaK M3 OJHOrO pasjena Kypca,
TaK U MHTETPUPYsI 3HAHUS U3 pa3HbIX pazzienoB. [Ijig KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS
3aJJaHUs Ha OOBSICHEHUE NMPOTEKaHUs! (PU3MUECKUX SBJICHUN U MPOLIECCOB B OKPYXKAIOLIEH JKU3HHU,
TpeOyrome BEI0opa GU3NIECKON MOJIENH U1l CHTyalluy PAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MaTepuasbHO-TEXHHUYECKOMY
obecriedeHnto yueOHOTo nporecca 0a30BbIi ypOBEHb Kypca (M3WKH Ha YPOBHE CPEIHETO OOIIeTo
00pa3oBaHMs JOJDKEH M3y4daTbCs B YCIOBHUSX NPEIMETHOro KaOuHeTa (DU3MKM WM B YCIIOBHSX
MHTErPUPOBAHHOTO KaOWHETa NIPEIMETOB €CTECTBEHHO-HAyyHOro HMKiIa. B kaOunere Qusuku
JOJDKHO OBITh HeoOXxoaumoe Jj1abopaTopHoe 000pylOBaHME Ui BBINOJHEHUS YKa3aHHBIX B
nporpamMMe 1o (GU3NKe yYeHHYECKHX MPAKTUIECKUX paboT U IEMOHCTPAIIMOHHOE 000PYI0BaHNUE.

JleMoHCcTpauMoHHOe 00OpynoBaHHe (QOpMUPYETCS B COOTBETCTBUM C HPUHIUIIOM
MUHUMAaJIbHON JOCTaTOYHOCTU M 0OecrevynBaeT IMOCTAaHOBKY IEPEYUCIICHHBIX B MpOrpamme I0
¢u3nKe KIIOYEBBIX JEMOHCTpAlMi JUIsl HCCIEA0BaHMS HW3y4yaeMbIX SBIEHUH U IPOLECCOB,
HMITUPUYECKUX U (PYHTAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MMPHUMEHEHHH.

JlaGopaTtopHoe 060pyioBaHME I YYCHUUECKUX MPAKTUYECKUX paboT popMUpYETCs B BUE
TEMaTUYECKMX KOMIUJIEKTOB M oO0ecreunBaeTcss B pacu€rTe OJHOT0 KOMIUIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTBI J1abOpaTOpHOro OOOPYAOBaHUS JOJDKHBI  OBITh
IIOCTPOEHBl HAa KOMIUIEKCHOM HCIOJb30BaHUU AHAJOTOBBIX M LU(POBBIX NPHOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE LHU(POBBIX JJAOOPATOPHIA.

OCHOBHBIMU LEJIIMU U3Y4YEHHS PU3UKU B 001IIEM 00pa30BaHUU SBISIOTCS:

e popMHUpOBaHUE MHTEPECA U CTPEMIIEHHSI OOYUaAIOLIMXCSl K HAYYHOMY M3YyUEHUIO MPUPOJIBL,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

epa3BUTHE TNPEACTABICHUH O HayyHOM MeToJAe TMO3HaHus U  (opMupoBaHUE
HCCIIEIOBATENbCKOI0 OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;

e popMHUpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa HM3y4eHUS OCHOB CTPOEHUS
Matepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

¢ popmMupoBaHre yMEHUN OOBSCHATH SIBICHUS C WCIOJH30BAHWEM (PH3UYECKUX 3HAHWUH H
HAYyYHBIX J0Ka3aTeIbCTB;

¢ popMupoBaHue MpencTaBIeHUH O poiu (U3UKU A Pa3BUTUS APYIHMX €CTECTBEHHBIX
HayK, TEXHUKU W TEXHOJIOTHIA.

JlocTikenne STUX Iesel oOecreyrBaeTcsl pelIeHHeM CIEAYIONIMX 3a7ad B Ipolecce
n3y4deHus Kypca GU3MKHA Ha YPOBHE CPEIHETO 00IIero 0Opa3oBaHus:

e IpuoOpeTeHrne CHCTeMbl 3HaHUM 00 oOmMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIIOUAsh MEXaHUKY, MOJIEKYJIAPHYIO (PU3HKY, 3JIEKTPOAMHAMUKY, KBAaHTOBYIO (PU3HMKY U
AJIEMEHTHI aCTPOPUBHKH;
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¢ hopMupoBaHre yMEHHI IPUMEHITh TEOPETHUECKUE 3HAHUS Ui OObICHEHUS (PU3UUECKUX
SIBJICHUI B IPUPOAE U JJIsl IPUHATHUS MPAKTUUYECKUX PEIICHUN B IOBCEAHEBHOM KHU3HH;

® OCBOEHHE CIIOCOOOB PELICHHS PA3IUYHBIX 3a/1a4 C SIBHO 33JaHHON (hU3MYECKON MOJENbIO,
3aja4, TOJPa3yMEBAMOIINX CaMOCTOSTEIbHOE CO3JaHue (DU3MYECKOW MOJENH, aJIeKBaTHOU
YCJIOBUSM 3aJ1auH;

® IOHMMaHNe (QHU3NYECKUX OCHOB W MPHUHIUIOB JCHCTBUS TEXHUYECKUX YCTPOMCTB W
TEXHOJIOTUYECKUX MPOIECCOB, X BIMSHUS Ha OKPYKAIOIIYIO CPENY;

® OBJIAJICHHE METOJAMH CaMOCTOSITEJIPHOTO TUIAHUPOBAHHS M TIPOBEICHHS (HHU3UUICCKUX
HKCHEPUMEHTOB, aHAIW3a W MHTEPIpETalud HH()OpPMAIUH, OINpPENeNeHUs] JIOCTOBEPHOCTH
MOJTyYCHHOTO Pe3yJIbTaTa;

® CO3/IaHUE YCIIOBHU JUISI Pa3BUTUSI YMEHUH IPOEKTHO-UCCIIEIOBATEIBCKOW, TBOPYECKOM
JeSITeTbHOCTH.

Ha wusydyenuwe ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE cCpeaHero oomiero oOpa3oBaHUs
orBoautcs 136 yacoB: B 10 kiacce — 68 yacos (2 yaca B Henenio), B 11 kitacce — 68 yacoB (2 yaca B
HEJIEIIO).

[Ipennaraemselii B mporpamMMe 1o (U3MKE NepedeHb JJA00OPATOPHBIX U MPAKTUIECKUX padboT
SIBJISICTCS. PEKOMEH/IOBaHHBIM, YYHUTEJb JIeJaeT BEIOOp MPOBEACHUs 1a00paTOPHBIX paboT U ONBITOB
¢ Y4€TOM MHAUBHUIYaJIbHBIX OCOOEHHOCTEN 00yUYatoIINXCS.



COJAEPKAHUE OBYYEHUA

10 KUIACC

Pazgen 1. ®u3nka U MeTOAbI HAYYHOT'0 MO3HAHUS

®usuka — Hayka O npupone. Hayunblie mMeTonbl NO3HAHMS OKpyKawolero mupa. Pousb
HKCIEPUMEHTA ¥ TEOPUH B IIPOLIECCE MO3HAHUS IPUPOJIbl. DKCIEPUMEHT B (DU3UKE.

MonenupoBanue (hU3MYECKHX SIBIEHUH W mpoueccoB. Haydneie rumores3sl. Ousnueckue
3aKOHBI ¥ TeopuH. ['paHULIbI TPUMEHUMOCTH (PU3MUECKHX 3aKOHOB. [IpHHIIUIT COOTBETCTBHUSL.

Poib u mecrto ¢u3uku B (QOpPMHPOBAHMM COBPEMEHHOM HAay4YHOW KapTUHBI MHpa, B
MPAKTUYECKOU JIeSITEILHOCTH JIIOJICH.

Llemoncmpayuu
AHazoroble ¥ IU(PPOBBIE U3MEPUTENIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe aBuxkeHHE. OTHOCHUTENIBHOCTh MEXaHUYECKOro JBmxkeHusa. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpocTh (CpelHsisi CKOPOCTb, MTHOBEHHAsi CKOpPOCTb) M YCKOpEHHE
MaTepUuaIbHON TOYKH, MX MPOEKIMU Ha OCHU CHCTeMbl KoopauHar. CIIOXKEeHHE TMepeMElIeHUN H
CJIO’KE€HUE CKOPOCTEH.

PaBHOMepHOE W PABHOYCKOpPEHHOE MPAMOJUHEHHOE ABMXKEHHE. ['paduku 3aBUCHMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NEPEMELIEHUSI MaTePUAIbHON TOUKHA OT BPEMEHHU.

CBoOoaHoe majieHue. Y CKopeHue CBOOOIHOTO TaICHHUS.

KpuBonuueilinoe paBuxeHHe. JIBH)KEHHE MaTepuaqbHOM TOUYKM IO OKPYKHOCTH C
MOCTOSSHHOW MO MOJAYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHAA CKOpocTh. [lepuon m yacrora
oOparenus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHuYecKre yCTpOUCTBA U MPAKTHUYECKOE TPUMEHEHUE: CIIUIOMETP, TBHKEHUE CHAPSAIOB,
LIETIHBIE U PEMEHHBIE TTEpEIayu.

Jlemoncmpayuu

Mopenb cucTeMbl 0OTCUETA, MILTIOCTPALIAS] KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKEHUSI.

[IpeoOpazoBanue NBHKEHHI C UCTIOIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

ITagenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Hab6mronenue neukenus tesa, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepeHne yckopeHus CBOOOIHOTO MaACHHUS.

HanpaBnenue ckopocT mpu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydeHne HepaBHOMEPHOTO JBHKEHUS C LIEJIbIO ONPEAECICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLICHUSI MEXKY MYTSIMHU, IPOHAECHHBIMU TEJIOM 32 IOCJIEI0BATENbHBIE
paBHBIE NPOMEXKYTKH BPEMEHU MPU PABHOYCKOPEHHOM JBHKEHUU C HAYAIIbHOW CKOPOCTHIO, PABHOM
HYJIIO.

N3yuenune ABMKEHUS MIApUKa B BA3KOU KUIKOCTH.

W3ydeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpuamun otHocurenbHOoCcTH [Manunes. Ilepseiit 3akoH HerotoHa. MHEpIManbHble CHCTEMBI
OTCYETa.

Macca tena. Cwuna. IlpuHnun cynepnosunmm cuil. Bropoit 3akoH HeroToHa uist
MaTtepraibHON TOUKHU. TpeTuit 3akoH Hpl0TOHA J1711 MaTepHaIbHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsbkectu. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
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Tpenune. Bunbr Tpenus (mokosi, ckoabxeHus1, kadeHus). Cuna tpenns. Cyxoe Tpenne. Cua
TPEHUSI CKOJNBXKEHHS M cuia TpeHus nokos. Kosdoumment tpenus. Cuna CONpOTHBICHHS TpU
JBYKCHHMHM TENa B )KUAKOCTU WIH rase.

[ToctynarenpHO€E 1 BpalllaTelbHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO TENA.

MOMEHT CHJIBl OTHOCHTEIBHO OCHU BpauieHus. 1lnedo cuisl. Y ciaoBus paBHOBECUS TBEPAOTO
Tena.

TexHHuecKkne yCTpOWCTBa M MPAKTUYECKOE IPUMEHEHHE: IOALIUIIHUKY, JBU)KCHUE
HCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIINX TEll.

Bropoii 3akon HeroTona.

N3mepenue cu.

Crnoxenue cui.

3aBUCUMOCTb CUJIBl YIIPYTOCTH OT Ae(opMaruu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJCHUH.

CpaBHeHuE CUII TPEHUS IIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomul

N3ydeHue ABMKeHUs OpycKa 110 HAKJIOHHON IJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CWJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UHOBOM
oOpasie, OT ux JAedopMaIum.

HccnenoBanue yclI0BUM paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

Tema 3. 3aKkoHbl COXpPAHEHUA 6 MEXAHUKE

Hmnynbc MaTepuanbHOM TOYKM (Tena), CUCTEMbl MaTepUAIbHBIX TOYeK. VIMIyJIbC CHIIBI U
M3MEHEHNE UMITYyJIbca Tejla. 3aKOH COXpaHEeHUs UMITyJbca. PeakTuBHOE ABMXKEHUE.

Pa6oTta cunbl. MOLTHOCTH CHJTBI.

Kunernyeckass sHeprus MmaTepuaibHOW TOukHu. Teopema 00 H3MEHEHHWH KHHETUYECKOU
JHEPTHUH.

[TorenunanbHast sHeprus. IloreHnmanbHas 3Heprus ynpyro J1eOpMUpPOBAHHON MPYKUHBI.
[TorennuanbHast SHEprys Tesia BOIU3U MOBEPXHOCTH 3eMJIH.

[ToreHunanbHble W HEMOTEHIUAIbHbIE CHUJIBL. CBs3b paOOThl HEMOTEHIUAIbHBIX CHI C
U3MEHEHHEM MEXAHUYECKOM SHEPTUN CUCTEMBI TEJ. 3aKOH COXPAHEHUSI MEXaHUUYECKOM SHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue yCTpPOMCTBA M IPAKTUYECKOE IMPUMEHEHHUE: BOJOMET, KOIEP, IPYKUHHBIN
MIACTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE nBUXKEHUE.

[lepexon moTeHIIMAIbHON YHEPTHH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomul

W3ydyeHrne aOCOMIOTHO HEYNPYroro yJaapa € IOMOIIBIO JABYX OJIMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsA3M pabOThl CWIIBI C HM3MEHEHHMEM MEXAHMYECKOM HHEepruu Tejla Ha
[IpUMEPE PACTIKEHUS PE3UHOBOIO JKI'yTa.

Paznes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA

Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHHS MOJIEKYJIIPHO-KUHETUYECKON TEOPUU U UX OMBITHOE 0OOCHOBAHUE.
BpoynoBckoe nBwxkenue. Juddys3us. Xapakrep ABHKEHUS M B3aUMOJCHCTBHUS YaCTHUIl BEIICCTBA.
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Monenu cTpoeHus ra3oB, JKUIKOCTEH U TBEPIBIX Teld U OOBSICHEHHE CBOICTB BELIECTBA Ha OCHOBE
9THX Mojzeneil. Macca u pazmepsl MoJiekyil. Konnuectso Bewectsa. [loctosinHass ABorapo.

TemnoBoe paBHoBecue. Temneparypa u e€ uamepenue. [llkana remneparyp Llenbcus.

Mopnens uaeanpHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KUHETHUUECKON TEOpUH
UJealbHOTO Tra3a. AGCOIIOTHAS TeMIepaTypa Kak Mepa CpeHel KHHETHUECKOI SHEPTUU TEIIOBOTO
IBKeHHs dactul rasa. llkama temneparyp KenbBuHa. ['a30Bble 3aKkOHBL. YpaBHEHHE
MenpeneeBa—Knaneiipona. 3akon Jlanprona. M3ompoueccsl B UACAIBHOM ra3e C IMOCTOSHHBIM
KOJIMYECTBOM BellecTBa. [ 'paduueckoe MpeACTaBICHHE W30MPOLECCOB: H30TEpMa, H30X0pa,
nzobapa.

TexHuueckue ycTporuCcTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OnbITl, JTOKA3bIBAIOIIUE JUCKPETHOE CTPOCHUE BemecTBa, ¢ororpaduu MoJeKyd
OpraHUYECKUX COCIMHEHUM.

OmnpiTe! 10 AU PY3UH KUAKOCTEHN U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mopens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBHUS.

Monens, WUTIOCTpUpPYIOLIAs IPUPOLY JaBICHUS ra3a Ha CTEHKH cocy/a.

OnbIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Onpenenenre Macchl BO3JlyXa B KIAaCCHOM KOMHAT€ Ha OCHOBE HU3MeEpeHud o0BhEma
KOMHAaTBI, JAaBJICHUS U TEMIIEPATYpbl BO3yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMy COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonuHamuueckass cucreMa. BHyTpeHHsAs 3HEprus TEpMOAMHAMUYECKON CHUCTEMBbI U
criocoObl €€ u3MeHeHus. KomnuecTBo TemyioTsl U pabora. BHYTpeHHSAs 3HEprusi 0JHOATOMHOTO
UJEAIBHOTO raza. Buapl Temlonepenaun: TEIUIONPOBOIHOCTb, KOHBEKIINS, U3Iy4CHHE. Y IeIbHAs
TEII0EMKOCTH BemiecTBa. KonnuecTBo TEIIOTHI MPpH TeIIonepeiaye.

[TonsTue 06 aguabaTHoM npouecce. [1epBolif 3akoH TepMmouHamMuky. [IpuMeHeHne nepBoro
3aKOHA TEPMOAMHAMMKHU K H3o0mpolieccaM. ['papuueckast uHTepIpeTanus padoThl rasa.

Bropoii 3akoH TepmoanHamuki. HeoGpaTUMOCTh MPOLECCOB B PUPOJIE.

TemoBeie MamuHbl. [IpuHIMNBEl qeficTBUS TemaoBbIX MamuH. [IpeoOpa3oBaHus 3HEpruu B
TeruoBbIX MammHax. Koaddunuent nonesHoro neiicreus temioBoit Mamuubl. [uka KapHo u ero
KO3 (HULHMEHT MOJIE3HOro JEHCTBUSA. DKOJIOrHUECKHUe TPOOIeMbI TEIJI0IHEPTETHKY.

TexHuueckue yCTpPOMCTBA M IPAKTUYECKOE NPUMEHEHHE: JBHUIaTellb BHYTPEHHEIO
CropaHus, ObITOBON XOJOJUIBHUK, KOHIUIIMOHED.

Llemoncmpayuu

V3MeHeHre BHYTpEHHEH SHEpruM Tejla MPH COBEPIICHUH pabOThl: BBUIET MHPOOKU U3
OyTBUIKH TIOJ] ISMCTBUEM C)KaTOro BO3/yXa, HarpeBaHue 3(upa B JaTYHHOH TpyOKe MyTEM TpeHUs
(BuIEOIEMOHCTpAITHS ).

M3MeHeHne BHYTpEHHEH SHEpruM (TeMIiepaTyphl) Tela Ipu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Monenu napoBoi TypOHMHBI, IBUTATeNsi BHYTPEHHETO CrOPAaHUsl, PEaKTUBHOTO JIBUTaTEJIsl.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

N3mepenue yaenbHOU TeII0OEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoont

[TapooOpazoBanue u KoHaeHcanus. Mcnapenue u kunenue. AGCOMIOTHAS U OTHOCUTENbHAs
BIIQXXHOCTh BO31yXxa. HacheimeHHbld map. YaenpHas TemjaoTa mapooOpa3oBaHMs. 3aBUCHUMOCTH
TEeMIIepaTypbl KUIIEHUS OT JaBJICHUSI.
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TBépnoe Teno. Kpucrammuueckue u amopdHbie Tena. AHHU30TPOIHUS CBOMCTB KPUCTAJIIOB.
Kunkue xpucramisl. CoBpeMeHHble Marepuainbl. llnaBienwe u Kpuctajumzauus. Y aelbHas
teruiora miasneHus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OaaHca.

TexHuueckue ycTpoWcTBa U MNPAKTUYECKOE IMPUMEHEHHE: TUTPOMETp U ICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUU MOJTYYEHHUSI COBPEMEHHBIX MaTEpPHAJIOB, B TOM YHUCIIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenue npu noHW>KEHHOM JaBICHUU.

CrniocoObl U3MepeHus BIKHOCTH.

HabGmtonenue narpeBaHus U IUIaBJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

JleMoHCTpanusi KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

H3mepeHne OTHOCUTEIHHON BIQKHOCTH BO3/1yXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

OnekTpuzanusi Tel. OJEKTpUYecKuil 3apsia. JlBa BuIa SIEKTPUYECKHX — 3apsIOB.
[IpoBOAHMKH, AUDIIEKTPUKH U TIOTYIIPOBOAHUKU. 3aKOH COXPAHEHHS JIEKTPUUECKOTO 3apsija.

B3aumopeiictBue  3apsgoB. 3akoH Kymona. TodeuHbIi  3I€KTpUYECKHM — 3apsnl.
Onektpuueckoe moJsie. Hanpsok€HHOCTh  anekTpuueckoro mois. [lpuHnun —cyneprno3unuu
ANEKTPUUYECKUX oJIeh. JINHUKM HaNnpsHKEHHOCTHU AJIEKTPUYECKOTO MOJIS.

Pabora cun anexrpocraruueckoro noss. [lorenunan. Paznocts norenuuanos. [IpoBognuku
U JUAJIEKTPUKU B 3JIEKTPOCTATUUECKOM MoJe. [[uanexkTpuyeckas NpoOHUIAEMOCTb.

OnektpoéMkoctb. KoHnmeHncartop. OeKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpa. DHEprus
3apsKEHHOTO KOHJIEHCATOpA.

TexHu4yeckne yCTpONCTBA U MPAKTHUECKOE TNPUMEHEHHE: DIJIEKTPOCKOI, JIIEKTPOMETP,
ANEKTPOCTATUYECKAsT 3allUTa, 3a3eMJICHUE DJIEKTPONpUOOpPOB, KOHJEHCATOP, KOMUPOBATBHBIN
anmapar, CTpyWHBIA IPUHTED.

Llemoncmpayuu

VYCeTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.

B3auMopeiicTBue Ha’IEKTPU30BAHHBIX TEJL.

DIIEKTPUUECKOE TT0JIE 3apsHKEHHBIX TEI.

[IpoBOIHUKY B AEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOoCTaTUYECKas 3alIHTa.

JM3neKTpUKY B 3JIEKTPOCTATHUECKOM II0JIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IJIOCKOTO KOHJAEHCATOpa OT IJIOIIAAM IUIACTUH, PACCTOSHUS
MEXIy HUMH U TU3JIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHIAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamophuvie pabomul

H3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwiit 3nekmpuyeckuit mok. Toku é paznuunvix cpeoax

DIEKTPUUECKUI TOK. YCIIOBUS CYIIECTBOBAHHS DJIEKTPUUECKOTO TOKa. VMICTOYHWKH TOKA.
Cuna Toka. [TocTossHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1sl ydacTka LHenu.

DIIEKTPUUYECKOE COMTPOTHUBIICHHE. Y ACNIbHOE CONpoTHUBIIeHHUE BelecTBa. [locnenoBarensHoe,
napajuiesibHOe, CMEIIAaHHOE COeAMHEHNE TPOBOJHHUKOB.

PaGora sanextpuyeckoro Toka. 3akoH Jlxoyns—JIeHia. MOIMIHOCTh 3MEKTPHUYECKOTO TOKA.

DJIEKTPOABMIKYIIAsl CHJIA U BHYTPEHHEE CONMPOTUBIICHUE MCTOYHHMKA TOKa. 3akoH Oma s
IIOJIHOM (3aMKHYTOM) aseKTpruueckoil nenu. KopoTkoe 3aMbIKaHuE.



9

OJEeKTpOHHAs: IPOBOJUMOCTb TBEPABIX METAJIIOB. 3aBUCUMOCTh COIPOTHBIICHUS METAJJIOB
oT Temneparypsl. CBEpXIpOBOAUMOCTb.

DJIEKTpUUYECKUi TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOcTBeHHass W IMPHUMECHas MPOBOJUMOCTh IOJYIPOBOJHUKOB.
CgoiictBa p—N-niepexoa. [ToynpoBoIHUKOBBIE TPHOOPHI.

ONEeKTpUYECKU TOK B pacTBOpax M pacIulaBax 3JIEKTPOJUTOB. OJIEKTPOIMTUYECKAS
aucconuanus. DIEeKTPOIn3.

OnexkTpuueckuil Tok B razax. CamMOCTOATENbHBIM U HECAMOCTOATENbHBIN pa3psa. MonHusl.
[1na3zma.

TexHuueckue ycTpoHCTBa U NMPAKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
UCTOYHMKHM TOKA, AJIEKTPOHArpeBaTelbHble IMPUOOPBI, BJIEKTPOOCBETUTENbHbIE  MPHOOPHI,
TEPMOMETP  CONPOTHBIICHHS,  BAaKyyMHBId  JMOA,  TEPMUCTOPBI U  (OTOPE3UCTOPHI,
IIOJTIIPOBOIHUKOBBIN IMOJI, FAJIbBAHUKA.

Jlemoncmpayuu

M3mepeHue cuibl TOKA U HAIPSKEHMSL.

3aBUCHUMOCTb CONPOTHUBICHUS IWJIMHAPUYECKUX IPOBOJAHUKOB OT JUIMHBI, IUJIOLIAAU
IIONIEPEYHOI0 CEYEHUS U MaTepuaa.

CMelaHHOe COeTUHEHUE POBOIHUKOB.

[Ipsmoe u3MepeHue 3NEeKTpOABMXKYILEH cuibl. KopoTkoe 3amMblkaHue rajlbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHEI O CONPOTUBIICHUSI.

3aBUCUMOCTb COIPOTUBIICHUS METAJUIOB OT TEMIEPATYpBhI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3ps U MPOBOJIUMOCTh BO3IyXa.

OaHOCTOPOHHSIS POBOJIUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHne CMEIIaHHOTO COEMHEHHSI PE3UCTOPOB.

H3mepeHne 27eKTpOABIKYIIEH CHUIIbI MCTOYHMKA TOKA U €0 BHYTPEHHETO COITPOTUBIICHUS.

Hab6monenue anextpomnusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 0Oa3zoBoro ypoBHd B 10 kiacce ocCylecTBIsieTcs C Y4ETOM
COJIep KaTEeNIbHBIX MEXKIIPEIMETHBIX CBsI3€ll ¢ KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMHH, reorpaduu
U TEXHOJIOTHH.

Mescnpeomemnusie nousmus, CBS3aHHbIE C H3yYE€HHEM METOJOB HAyYHOI'O IO3HAHMSL:
SBJICHUE, HAY4HbIH (akT, rumnoresa, (u3MUecKas BEIUYMHA, 3aKOH, TEOpHs, HalJI0/IEeHueE,
9KCIIEPUMEHT, MOJIEIIMPOBaHKE, MOJIEb, U3MEPEHUE.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHUH, IMHEHHas QyHKuMs, napadoia, runepOoa,
uX rpadMKd U CBOWCTBA, TPUTOHOMETpUYECKHE (YHKIUHU: CHUHYC, KOCUHYC, TAHI€HC, KOTAHT€HC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HUX MPOEKIUH Ha OCH KOOpAHMHAT,
CJI0)KEHHE BEKTOPOB.

buonocus: mMexaHmdeckoe IBMKEHHE B KMBOW mpupoje, nuddysus, ocMoc, TemI000MeH
KHUBBIX OPraHU3MOB (BHJBI TeIJIONEpeJau, TEIJIOBOE PaBHOBECHE), DJIEKTPUUECKUE SBICHHS B
YKUBOU MIPHUPO/IE.

Xumus: NACKPETHOE CTPOEHUE BEILECTBA, CTPOCHHME aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KHUAKOCTEH U ra3oB, SJIEKTPUUYECKUE CBOMNCTBA
METAJIJIOB, AIEKTPOJIMTUYECKAS AUCCOLUALINS, FaJIbBAaHHKA.

l'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMET.

Texnonoeusa: npeoOpa3oBaHue ABMKEHHUM C MCIOJIB30BaHUEM MEXAHHM3MOB, YUET TpEHUS B
TEXHHUKE, TOAMIMIHUKY, HCIOIb30BaHUE 3aKOHA COXpPAHEHMsI HMITyJibca B TEXHHUKE (pakera,
BOJIOMET U JIpyTUE), IBUTATENIb BHYTPEHHETO CTOPaHus, HapoBast TypOHHa, OBITOBON XOJIOAMIBHHUK,
KOH/IULIMOHEP, TEXHOJIOTUH MOJY4YEHUSI COBPEMEHHBIX MATE€PHUAIOB, B TOM YHCJIE HAHOMATEPUAJIOB,
U HAHOTEXHOJOTHMH, OHICKTPOCTaTHYECKas 3allluTa, 3a3eMJICHHE 3JIEKTPONpHOOpPOB, KCEPOKC,



10

CTpYHHBI TPHUHTEp, OAIIEKTpPOHArpeBaTeNbHbIE MPUOOPHI, 3BJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
rajJibBaHUKA.

11 KUIIACC

Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoOMacZHUMHAA UHOYKYUA

[TocTostHHBIE MarHuThl. B3anmoaelHCTBHE TIOCTOSIHHBIX MAarHuTOB. MarHutHoe mMoJIie.
Bektop MaruutHOM wHAyKUMU. [IpuHIUI Cyneprno3uiMy MarHUTHBIX Mojed. JIMHUM MarHuTHOM
uHaykuud. KapTrHa mTuHui MarHUTHOM MHTYKIIUU TOJIS1 TOCTOSIHHBIX MarHUTOB.

MaruutHoe mosie MpoBOAHMKA ¢ TOKOoM. KapTuHa JMHUN HMHAYKIHMA MArHUTHOTO IOJIS
JUITMHHOTO TIPSIMOTO MPOBOJIHUKA U 3aMKHYTOTO KOJIBLIEBOTO MTPOBOJIHMKA, KATYIIKU ¢ TOKOM. OTBIT
Opcrena. BzaumoaeiictBue mpoBOAHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HalpaBJICHHE.

Cuwna JlopeHua, e€ wMoaynb M HampaBieHUe. J[BU)KeHHME 3apsyKEHHOM YacTUllbl B
OJIHOPOJIHOM MarHuTHoM noie. Pabora cuiel Jlopenna.

SIBneHue SnIeKTpOMarHUTHOM HMHAYKUMU. [IOTOK BEKTOpa MarHUTHOW HMHIYKLHH.
DNEeKTPOABUKYIIAS CUJIAa MHAYKITUU. 3aKOH 3JIEKTPOMarHUTHON MHAyKIuu Dapanes.

BuxpeBoe nsnekTpuueckoe moJie. DJIEKTPOABUKYILAs CHIA HHAYKIUU B IPOBOJAHUKE,
JBIKYIIEMCSI TIOCTYIATEIBHO B OJTHOPOTHOM MarHUTHOM IIOJIE.

[TpaBuio Jlenna.

NHayKkTUBHOCTD. SIBICHHE CAMOUHIYKIIMH. DJIEKTPOABIDKYIIAs CHJIAa CAMOUHTYKIIAH.

DHeprusi MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpONCTBAa W MPAKTUYECKOE IPUMEHEHHUE: IIOCTOSIHHbIE MArHUTHI,
AJIEKTPOMArHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIIN SJIEMEHTAPHBIX YACTHI], UHIYKIIMOHHAS M1€Yb.

Llemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHUE ANEKTPOHHOTO MTy4YKa MarHUTHBIM T1OJIEM.

JluHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumozeiicTBue ABYX MPOBOJIHUKOB C TOKOM.

Cuta Amriepa.

[erictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBneHre AIeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCUMOCTD DJICKTPOJBIIKYIIEH CHUIIBI MHIYKIIMA OT CKOPOCTH WM3MEHEHWsS MarHUTHOTO
MOTOKA.

SIBrieHME CAaMOMHIYKIINH.

Yyenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3yuenne MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHWTa HA PAMKY C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Pa3nen 5. Kose6anust 1 BOJITHBI

Tema 1. Mexanuueckue u 31eKmpomMazHummusle Koa1eoanus

KonebGarenprast cuctema. CBOOOIHBIE MeXaHWYECKHWE KojebaHus. [apMoHHYECKHE
konebanus. Ilepuon, wacrora, ammuryga u (aza xonebanwil. [IpyKUHHBIH MasTHUK.
MatemaTuueckuii MasgTHUK. YpaBHEHHE TapMOHHUYecKuX KosiebaHuil. [IpeBpaienue sHepruu npu
TapMOHHYECKHUX KOJICOaHUSX.

KonebGarenbupiii  kKoHTYp. CBOOOAHBIE JJIEKTPOMArHUTHBIE KOJICOAHHWS B HJICATLHOM
KoJeOaTeIbHOM  KOHTYpe. AHAJIOTHS MEXAy MEXaHWYeCKUMH U DIIEKTPOMArHUTHBIMH
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koneOanusiMu. dopmyna TomcoHa. 3aKOH COXpaHEHHs SHEPTHH B HJICATHLHOM KOJeOaTEIIHHOM
KOHTYPE.

[IpencraBienue o 3aTyXawIIUX KojieOaHUAX. BbIHYXJIEHHbIE MEXaHUYECKUE KOJIeOaHMs.
Pe3onaHc. BeiHyXIeHHBIE 2JIEKTPOMarHuTHbIE KOJIeOaHusl.

Ilepemennbiii Tok. CHHYCOMJAIbHBIA MEPEMEHHBIA TOK. MOIIHOCTh NMEPEMEHHOTO TOKA.
AMIUIMTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA M HATIPSKEHMUSL.

Tpanchopmarop. IlpousBomctBo, mepenaua U MOTpeOJICHHE BICKTPUYECKON DHEPIUH.
OKOJIOTUYECKME PUCKM HpU TMPOU3BOACTBE 3JIeKTpodHepruu. KynbTypa ucnonab30BaHUA
3JIEKTPO3HEPIUU B TOBCEAHEBHOM )KU3HU.

TexHudyeckue yCTpPOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: DJJIEKTPUYECKUHM 3BOHOK,
TE€HEPATOP MEPEMEHHOI0 TOKA, JUHUU AJIEKTPOIepeaay.

Llemoncmpayuu

HccnenoBanue mnapamMeTpoB KojebaTeabHOW CUCTEMbI (NIPYXUHHBIA WM MaTeMaTUYeCKUN
MasTHUK).

Habmroienue 3aTyxaronux KoiaeOaHuil.

HccnenoBanue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.

Habmioienue pesonanca.

CB0OOOIHBIE EKTPOMArHUTHbIE KOJIeOaHusI.

OcmuorpaMmbl — (3aBUCMMOCTH  CHJIBI  TOKAa W HAOpsDKEHUS OT  BPEMEHM) s
AJIEKTPOMAarHUTHBIX KOJIEOaHUM.

Pe3onanc mpu mociieoBaTENbHOM COEIMHEHHHM PE3UCTOpa, KATYIIKHM WHAYKTUBHOCTH M
KOHJIEHCATOopa.

Mopenb TUHUY 3JIEKTPOIEpEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCUMOCTH MEepUO/ia MaJIbIX KoyieOaHUil rpy3a Ha HUTU OT JJUHBI HUTH U
Macchl Ipysa.

HccnenoBanne MEpeEMEHHOrO TOKAa B LENM U3  IOCIENOBATEIbHO COEIMHEHHBIX
KOHJIEHCATOPa, KaTyLLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

MexaHuueckre BOJIHBI, yCiI0BUs pacnpocTpanenus. [lepuoa. CkopocTs pacnpocTpaHeHus u
JuiiHa BonHbL. [lomepednsie u mpoaoapHbIe BOMHBL MHTEephepennns u nudpakiiys MeXaHuIeCKuX
BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEeKTPOMarHUTHbIE BOJHBL. YCJIOBUS H3Jy4€HUS JJIEKTPOMArHUTHBIX BOJH. B3anMHas
opueHTanus BekTopoB E, B, V B snextpomaruutHoii BonHe. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH:
OTpaXeHue,  MpeloMJIeHHe,  moysipuszanus, audpaxmus,  uHTepdepenuus.  CKOpocTh
3JE€KTPOMArHUTHBIX BOJIH.

[IIkana 3J€eKTPOMArHUTHBIX BOJIH. [IprMeHEeHHEe SIEeKTPOMAarHWTHBIX BOJIH B TEXHUKE U
ObITY.

[TpuHIMIIBEI paINOCBA3U U TeNEBUICHUS. Pagnomokamusi.

DNEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl.

TexHuuyeckue YCTpOHCTBA M TNPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
yIbTPa3ByKOBasi JUArHOCTUKa B TEXHUKE M MEJULIMHE, paaap, paguonNpUEMHHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTPaHEHUE TOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Kounebmromieecs: Teo Kak HCTOYHUK 3BYKA.

Habmroienue otrpaskeHus: ¥ NpeaoMIIeHHs] MEXaHUUYECKHUX BOJIH.

Hab6monenue nnatepdepeHnu u AUPpaKkiud MEXaHHUYECKUX BOJH.

3BYKOBOI pe30HAHC.
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HaGnronenue cBsI3W TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIMTYJOM W YacTOTOH
KoJ1eOaHuH.

HccnenoBanre  CBOMCTB ~ 3JEKTPOMAarHUTHBIX ~ BOJIH:  OTpaKeHHE,  IpeJOMIICHHE,
noJsipusanus, Tudpakuus, nHTepdepeHuus.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsMonnHeliHoe pacnpocTpaHEeHUE CBETa B OJHOPOIHON Cpelie.
JIy4 cBeta. ToyeuHbIN UICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHue wu300pakeHUH B IJIOCKOM
3epKale.

[Ipenomnenue cBera. 3akoHBI MpEIOMJIEHHUS CBeTa. AOCOJIOTHBIM  TOKa3aTelb
npenomiieHusi. [lomHoe BHyTpeHHee oTpaxeHue. IIpenenbHBI Yroia MOJIHOTO BHYTPEHHETO
OTpaXKEHUSI.

Hucniepcust cera. CiioxkHbIN cocTaB Oemmoro ceta. LIBer.

CoOwuparomue W paccewBaronive JHH3BL ToHKas nuH3a. DOKYyCHOE paccTosHUE |
ONTHUYECKasi cuia TOHKON iuH3bL [locTpoeHue n300pakeHUil B COOMpAIOMIMX M PACCEUBAIOIINUX
nuH3ax. PopMyna TOHKOW JIMH3BL. Y BEIUYECHUE, 1aBAEMOE JIMH30M.

[Tpenensl IPUMEHUMOCTH T€OMETPHUYECKON ONTUKH.

BonnoBas ontuka. Wurtepdepenmuss cBera. KorepeHTHble HCTOYHUKH. Y CIOBUS
HaOII0/IeHUsT MAKCUMYMOB U MHUHHUMYMOB B MHTeP(GEPEHLUHOHHONW KAapTHHE OT JABYX CHH(]A3HBIX
KOTE€PEHTHBIX UCTOUHUKOB.

Hudpakmus cera. dudpaknuonHnas pemérka. YcnoBHUe HaONIOACHUS  TJIaBHBIX
MaKCUMYMOB TIPH MaJIECHUA MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonspu3zanus cBeTa.

TexHudyeckue yCTpOWCTBAa M TMPAKTUUECKOE TNPUMEHEHHE: OYKH, Jyma, QoToarrmapar,
MPOEKIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAsI ONTHKA, AU(paKIMOHHAS peléTKa,
TIOJISIPOUT.

Llemoncmpayuu

[IpssMmonuHEITHOE pacmpocTpaHEeHWe, OTpaXeHHWE M TNpelomMiieHHe cBeTa. OnThuueckue
pUOOPBHI.

ITonHoe BHyTpeHHEE OTpaxkeHue. MoJieab CBETOBOAA.

HccnenoBanue CBONCTB N300pakeHU B JTHMH3AX.

Mopenu MUKpOCKOIa, TEJIECKOIIA.

Habmronenue naTepdepeHnnu cera.

Habmonenue nudpakiuu certa.

Habmtonenue nucnepcun cBera.

[Tomy4yeHue cekTpa ¢ MOMOIIBIO PU3MBIL.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Hab6nronenue nonspusamuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne mokazaresst mpeioMIICHHUS CTEKJIA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Hab6nronenue aucnepcun cBera.

Pa3zgen 6. OcHOBBI crienaJIbHOM TEOPHUH OTHOCHUTEILHOCTH

['paHuibl PUMEHMMOCTH KJIacCMYeCKOM MexaHuku. [locTynarel crnenuanbHOM TEOopUuu
OTHOCHUTENIFHOCTH: WHBAPUAHTHOCTh MOJYJs CKOPOCTH CBeTa B  BaKyyMe, IPHHIIUI
OTHOCHUTENIbHOCTH DUHILTEHHA.

OTHOCUTETHHOCTh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIleHNE JJTUHBI.

DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CB43b MACChI C SHEPTUEH U UMITYJILCOM PEJISITUBUCTCKON YaCTUIbI. DHEPTHUS MOKOSI.
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Pazgen 7. KBantoBas ¢pusuka
Tema 1. Dnemenmuol K6arnmoeoii onmuKu

®otonbl. Popmyna [lnanka cBs3u 3HEpruM (HOTOHA C €r0 YACTOTOW. DHEPTUs U UMITYIIhC
¢dotoHa.

OtkpeiTue u uccnenosanue porosddexra. Onwitel A. I'. CroneroBa. 3akoHbl hoTodPdekTa.
VYpaBuenue Diinmreitna s poroaddexra. «Kpacnas rpanuna» hororddexra.

JaBnenue cBera. OnbiTel [1. H. JIeOGenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuueckue ycTpOHCTBa W MpPaKTHUECKOE NpHUMeHeHue: (OTOANEeMEeHT, (OTOAATUYHK,
coJIHEeuHas baTapesi, CBETOIUO/I.

Jlemoncmpayuu

®DoTo3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.

Cseroauo.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmbiTel Pe3epdopaa mo paccesHuto o -yactuu. [lnanerapnas
Mozenb atoma. Iloctynatel bopa. M3nyuenue u morsnomieHue (OTOHOB MpHU MEPEXO/E aroma ¢
OJIHOT'O YPOBHS SHEPruu Ha Apyroi. Buasl cnekTpos. CrieKTp ypOBHEN SHEPrUU aTOMa BOJOPOAA.

BousiHoBsie cBolicTBa yactul. BosHbl ne bpoins. KoprnycKyisspHO-BOJIHOBOM Ayaln3M.

CnoHTaHHOE U BBIHY)KJIEHHOE U3JIyYEHHUE.

TexHudyeckue yCTpPOMCTBA M IPAaKTUYECKOE IIPUMEHEHHE: CHEKTPaJbHBIM aHAIN3
(criekTpockoI), 1a3ep, KBAaHTOBbIM KOMIBIOTED.

Jlemoncmpayuu

Mopuenb onbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaOnronenue nuHeHyaTbiX CIIEKTPOB U3ITyUYEeHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Hab6mronenue nuHeRyaToro crexkTpa.

Tema 3. Amomnoe sA0po

OKCHEPUMEHTHI, JT0Ka3bIBAIOIIUE CI0KHOCTb CTPOEHUS A1pa. OTKPBITUE PAMOAKTUBHOCTH.
OmnbiTel Pezepdopna mo omnpeneneHuio cocTaBa pajnOaKTHBHOTrO u3nydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u31y4eHus. BiusHue paquoakTUBHOCTH Ha JKUBbBIE OPTaHU3MBI.

OTkpbITHE IPOTOHA U HelTpoHa. HykinoHHast monens siapa ['elizen6epra—liBanenko. 3apsn
sapa. MaccoBoe uncio sapa. U30Tomsl.

Anbda-pacnaa. DIeKTpOHHBIH W TMO3UTPOHHBIM OeTa-pacmaj. ['amma-usznyuyeHue. 3aKoH
PaaMOaKTUBHOIO pacraja.

DOHeprus cBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

S nepusle peaknnu. [lenenue u CUHTE3 SAED.

Snepubiii peaxtop. TepmosinepHblii cuHTe3. I[IpoGieMbl W NEPCHEKTHBBI  SACPHON
SHEPTEeTUKHU. DKOJOTUYECKHUE ACTIEKTHI SI€PHOM SHEPreTUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeTo/p1 HaOJIIOIEHUS U PErUCTPAIH 3JIEMEHTAPHBIX YaCTHUII.

dyHnaMeHTaIbHbIE B3auMoecTBUs. EquHcTBO (hr3nyeckoil KapTHHBI MUpa.

TexHUYECKHE YCTPOWCTBA M TPAKTUYECKOE TNPHMEHEHHWE: ITO03MMETp, KaMmepa BuibcoHa,
SJICpHBINA peakTop, aToMHasi bomoa.

Jlemoncmpayuu

Cy€TunK MOHU3UPYIOIIUX YaCTHUII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKoB 4acTHIL (TI0 TOTOBBIM (oTorpadusm).
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Pa3zgea 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKH

Ortanbl pa3BUTHA acTpoHOMHUH. [IpuKinanHOe 1 MUPOBO33PEHYECKOE 3HAUEHUE ACTPOHOMUH.

Bun 38é€31H0r0 Heba. Co3Be3nus, spKkue 3BE3/1bI, JIAaHETHI, X BUAUMOE JABHKEHUE.

ConneuHas cucrema.

Connne. ConHewyHas akTUBHOCTh. Mcrounuk sHeprum ConHua u 3BE31. 3BE3MABI, HUX
OCHOBHBIE€ XapaKTePUCTUKHU. /lnarpaMma «CHeKTpalbHBIM KJIACC — CBETUMOCTBY». 3BE3/bI TJIABHOU
MIOCJIEIOBATEIbHOCTH.  3aBUCUMOCTh ~ «Macca —  CBETUMOCTb» Uil 3BE3N  IJIaBHOM
IOC/IeI0BAaTENbHOCTU. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHbIE IPEACTABIEHUS O
MIPOUCXO0KACHUH U 3BOroLMH COJIHLA U 3BE3]T. DTallbl )KU3HU 3BE3 L.

Muneunsiii [lyts — Hama Nanaktuka. [lonoxenue u npmwxkenne Connua B ['anaktuke. Tumbl
rajiakTuk. Paguoranaktuky u kBa3zapel. YEpHBIE ABIPHI B A/Ipax rajlakTUK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon XaO6ma. PasOeranue ramaktuk. Teopust
Bonpmioro B3peiBa. PennkroBoe uznyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmtoienuss HeBOOPY>KEHHBIM TTIa30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX MPHIIOKEHUN
IUIsL OTIPENIENICHHUsI TIOJIOKEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro noxymapus u sipkue 3BE3/IbI.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro ITytu.

O0o0marmniee noBTOpeHne

Ponp ¢u3ukn w acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHON W
ATUYECKON cepax AesITeNbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKU U aCTPOHOMHU B COBPEMEHHOM
HAyYHOH KapTUHE MHpPA, poJib (U3NYECKOH Teopuu B (POPMHPOBAHWHU TIPEACTABICHUN O
¢bu3nyueckoil kapTuHe MHpa, MecTO (U3MYECKON KapTUHBI MHUpa B OOIIEM pSIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NPEICTaBICHUI O IpUpoIE.

Me:xnpeamernbie CBA3H

N3yuenune kypca ¢usuku 06a3zoBoro ypoBHsS B 11 kiacce ocymiecTBisercs ¢ Y4€TOM
COJIEP>KaTENbHBIX MEXIPEAMETHBIX CBSI3eH ¢ KypcaMu MaTeMaTHUKU, OMOJIOTHH, XUMHH, Teorpapuu
U TEXHOJIOTHH.

MeosicnpeOomemnovle nouwsimusi, CBS3aHHBIE C HW3yUYEHHEM METOJOB HAYYHOTO TMO3HAHHUS:
SBJICHUE, HAY4HbIH (QakT, runore3a, (u3nUeckas BEIUUYMHA, 3aKOH, TEOpHs, HaOJIOJIEHUE,
9KCIIEPUMEHT, MOJIEIIMPOBaHKE, MOJIEb, U3MEPEHUE.

Mamemamuxa: penieHHEe CHUCTEMbl ypaBHEHUH, TPUTOHOMETpPUUYECKHE (PYHKIIMH: CHHYC,
KOCHHYC, TaHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO, BEKTOPhl U HX
MPOEKIIMM HAa OCU KOOPAMHAT, CJIOXEHHE BEKTOPOB, MPOU3BOIHBIE AJIEMEHTApHBIX (QYHKIIHH,
MIPU3HAKU TT01I00US TPEYTOIHHUKOB, OMPEIeIeHNE TUIOMIAIN TUIOCKUX GUTYp U 00BhEMa Te.

Buonocus: >nexrpruyeckue siBJICHUS B )KUBOM pUpojie, KojeOaTenbHble TBUKEHHS B )KUBOI
MPUPO/JIE, ONITUUECKUE SIBJICHUS B )KUBOU MIPUPOJE, IEUCTBUE paUallii HA )KUBbIE OPTaHU3MBI.

Xumusi: CTpOEHHE aTOMOB W MOJIEKYJ, KpUCTa/NIMYecKass CTPYKTypa TBEPIABIX Tell,
MEXaHU3MBbI 00pa30BaHUS KPUCTAJUIMUECKON PEHIETKY, CIIEKTPAIbHBIN aHaH3.

l'eocpaghus: MarHuTHBIE TOJIIOCa 3€MJIH, 3aJIeKH MarHUTHBIX Py, (GoTochEéMKa 3eMHOI
MTOBEPXHOCTH, IPEJCKA3AHNE 3€MJIIETPSCEHUH.

Texnonozusi: TMHUM 3JIEKTpoONepeaad, TeHepaTop MEPEeMEHHOT0 TOKa, 3JIEKTPOJBUIATEIb,
WHIYKIIMOHHAS Te4Yb, pajap, paguonpuéMHUK, TENeBH30p, aHTeHHa, Tenedon, CBY-meusp,
MIPOEKIIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJIHEYHas OaTapes.
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IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenune yuebHOro mpeamera «®dusmka» Ha ypoBHE CpeaHero oOmiero o0pa3oBaHUs
(6a30BbIil YPOBEHb) JOJIKHO 00ECTIEUUTH JOCTHXKEHUE CIEIYIOMIMX JTMYHOCTHBIX, METAlIPEIMETHBIX
U TIpEIMETHBIX 00pa30BaTENIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JInaHOCTHBIE pe3ynabTaThl OCBOCHUS y4deOHOro mnpeamera «®Dusuka» JOKHBI OTpaXkaThb
TOTOBHOCTh M CIHOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEU
MO3UIMEIN TIMYHOCTH, CUCTEMOI LIEHHOCTHBIX OPHUEHTALUN, TO3UTUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIIUX TPAIUIIMOHHBIM [IEHHOCTSM POCCHICKOTO 00IIeCcTBa, pacuIMpeHre KU3HEHHOTO
ONbITAa U ONBITA JIEATEIBHOCTU B MPOLIECCE pean3allid OCHOBHBIX HAIIPaBJICHUN BOCHUTATEIbHOU
NEeSTeILHOCTH, B TOM YHUCJIEC B YACTH:

1) rpa:knaHcKoOro BOCIIMTAHUSA:

c(hOPpMUPOBAHHOCTh  TPAXKAAHCKOM  MO3UIMH  OOY4YaIOIIErocs Kak AakKTUBHOTO |
OTBETCTBEHHOTO YJIEHa POCCUNUCKOr0O OOIIEeCTBa;

MPUHATHE TPATUIMOHHBIX OOIIEUETIOBECUECKUX TYMAHUCTHYECKUX W JIEMOKPATUUYECKUX
LIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JICSTEIBHOCTh B MHTEpPECax TIPaKJaHCKOro OOIIecTBa,
y4acTBOBaTh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHU3allNH;

YMEHUE B3aUMOJICHCTBOBATh C COLMAIBHBIMU MHCTUTYTAaMH B COOTBETCTBUM C UX
GYHKIIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM J1€ATETbHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS

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

LEHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CHMBOJIaM, JOCTHXKEHUSM POCCHUICKUX
y4€HBIX B 0071aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIIMIO U MIPUHUMATh OCO3HAHHBIE PEUICHHS, OPUEHTHPYSICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE€ B IEITEIILHOCTH YUYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢TEeTHYECKOT0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYas 3CTETUKY HAay4HOrO TBOPYECTBA, MPHUCYILETO
¢bu3nueckoil HayKe;

5) TpynoBoOro BocnuTaHus:

WHTEpEC K pa3IMuHbIM chepaM nmpodeccuoHaIbHOM AeITETFHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ ¢u3MKOW W TEXHUKOH, YMEHHE COBepIIaTh OCO3HaHHBIA BEIOOp Oynymeil mpodeccuu u
peann30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TUIAHBI;

TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHHMIO M CaMOOOpa3oBaHUIO B 00JMACTH (U3UKH HA
MPOTSKEHUU BCEU JKU3HH;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(hOpMHUPOBAHHOCTh JKOJOTUYECKOW KYJIBTYpPbhl, OCO3HAaHHE TJIOOATHHOTO XapakTepa
AKOJIOTHUECKUX TPOOIIEM;

MJIAHUPOBAHUE U OCYIIECTBIICHUE AEHCTBUI B OKPYKAIOIIEH CpEJIe HA OCHOBE 3HAHUSA LIeJIei
YCTOWUYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacIIMpeHre OmbITa JEATETLHOCTH DKOJIOTMYECKOW HANpaBJIEHHOCTH HAa OCHOBE
UMEIOIIUXCS 3HAHUM 110 PHU3uKe;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:
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cOpMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHSI
¢busnveckoil HayKw;

OCO3HAHUE IICHHOCTH HAy4YHOH JESTENbHOCTH, TOTOBHOCTh B IpOIecce M3yueHUs (DU3UKH
OCYIIECTBIISITH IPOCKTHYIO U HCCIICAOBATEIBCKYIO JCATEIIbHOCTh MHIUBHYAJILHO U B TPYIIIIC.

METANPEIMETHBIE PE3YJIbTATHI

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCcTBUS

Ba3oBble JJornueckue aeiicTBuA:

CaMOCTOSITENIbHO (OPMYITUPOBATh W aAKTyallU3UpOBaTh MpoOieMy, paccMaTpuBarh &
BCECTOPOHHE;

OTIPEICIIATH IENH JeATSIIbHOCTH, 33/]aBaTh MapaMeTPhl M KPUTEPUH UX JTOCTHIKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B PaCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3pabarhIBaTh TUTAH PEIICHHS IPOOJIEMBI C YIETOM aHAIN3a UMCIOIIUXCSI MAaTePUATBHBIX U
HeMaTepUaIbHBIX PECypCOB;

BHOCHTh KOPPEKTHUBEI B JICATEIHHOCTh, OIICHHBATH COOTBETCTBHE PE3YyJIbTATOB IICIISAM,
OLICHUBATh PUCKU MOCIEICTBUIN AEITEIbHOCTH;

KOOPJIMHHUPOBATh ¥ BBIMIOJHATH pPAa0OTy B YCJIOBHSX pPEATbHOTO, BHPTYaJIbHOIO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHBaTh KPEATHBHOE MBININICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJIeM.

Bba3zoBble uccienoBareibckme 1eiCTBUS:

BJIQJICTh HAYyYHOW TEPMHUHOJIOTUCH, KIIFOUEBBIMU TIOHATHSAMH W METOAaMH (PU3UYIECKOU
HayKHU;

BJIQJICTh HABBIKAMHU YUYeOHO-HCCIICIOBATEILCKON M TIPOCKTHOW EATSIBHOCTH B 00JacTH
(bu3MKH, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEIHHOMY IOMCKY METOJOB PEIICHUS 3a/1ad
(U3HUYECKOTO COJIepKAHUS, PUMEHEHUIO PA3JIMIHBIX METOIO0B MTO3HAHUS;

BIQJIETh BHUJAMHU JIEATEIHHOCTH MO TOJYYSHHIO HOBOTO 3HAHUS, €ro HWHTEPIpETaIlHH,
PeoOpPa30BAHUIO W MMPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX CHTYAIMSIX, B TOM YHCIE TIPH CO3JIaHUU
y4eOHBIX MPOEKTOB B 00JIaCTH (PUBHKH;

BBISIBJISITH PUIMHHO-CIICJICTBCHHBIC CBSI3H U aKTYyaJIM3UPOBAThH 3a/1a4y, BBIIBUTATh THIIOTE3Y
e€ pelieHus, HaXOAUTh apTyMEHTHI JJIsl JOKa3aTeIbCTBAa CBOMX YTBEPKIEHUH, 3a7aBaTh MapaMeTphl
Y KPUTEPUU PEIICHHUS;

AHAIM3UPOBATH MOJTYYCHHBIE B XOJI€ PEIICHHs 3a/la4i Pe3yabTaThl, KDUTHUECKU OLIEHHUBAThH
WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTH U (HOPMYIHUPOBATh COOCTBEHHBIE 33/]aul B 00pa30BaTENbHON NEATENIBHOCTH, B TOM
qHCIIe TIPU U3YICHUN (DU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT,

YMETh MMePEHOCUTH 3HAHUS 110 (PU3HKE B IPAKTHUECKYIO 00J1aCTh KU3HEICITSILHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIC OXObI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHUSI.

Pabora ¢ undopmaumeii:

BJIQJICTh HABBIKAMH TONydyeHUs HHPOpMAIUK (PU3MUECKOTO COJEpKaHUS U3 HMCTOYHUKOB
pa3HbIX THIIOB, CaMOCTOSITCIBHO OCYIICCTBIIATH TOWCK, aHAJIW3, CHUCTEMATH3aIlMi0 U
WHTEPIPETAINIO HHPOPMAIINH PA3TMYHbBIX BUOB U (HOPM MPEICTABICHHUS;

OIICHUBAThH JJOCTOBEPHOCTH HH(OPMAIIHH;

MCIIONIb30BaTh CPeICTBa MH(POPMAIIMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJOTHI B pEIICHUN
KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPTaHHM3AIMOHHBIX 3a7ad C COOJIOJeHUEM TpeOOBaHUI
OPrOHOMUKH, TEXHUKU O€30MacCHOCTH, TUTHEHBI, PEeCcypcocOepeKeHHs, MPAaBOBBIX M ATHYECKHX
HOPM, HOpM HH(GOPMAITMOHHON O€3011aCHOCTH;
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CO3/1aBaTh TEKCThI PU3NYECKOTO COAEPIKAHUS B Pa3IUUHbIX (hopMaTax ¢ yuéToM Ha3HauCHUs
uHbOpMAlMM M LEJIEBOM ayaUTOpUH, BBHIOMpas ONTUMANbHYIO (OpMYy WPEIACTaBICHUS U
BHU3yaJIM3alUU.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (PU3MKH U BO BHE-YPOUHOM JESITEIBHOCTH;

pacIio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(IMKTBI;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHSI C HCIIOIb30BAHMEM SI3BIKOBBIX
CPEICTB;

MOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ UHIMBHIyaIbHON pabOTHI;

BbIOMpPATh TEMAaTUKy M METOAbl COBMECTHBIX IEMCTBUH C yd4éTOM OOLIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KJI0T0 4ICHA KOJUIEKTUBA;

IPUHUMATh LIE€JM COBMECTHOM JAEATEIbHOCTH, OpPraHW30BBIBATH M KOOPAMHUPOBATH
JEUCTBHUS 10 €€ TOCTHKEHUIO: COCTAaBJIATh IUIAH JEHCTBHUM, PaCIpeneIaTh POJd ¢ y4ETOM MHEHUHI
YYaCTHHUKOB, 00CYKJaTh pe3ybTaThl COBMECTHON pabOThI;

OLICHMBATh Kaue€CTBO CBOEIO BKJIAJA M KAXK/I0I'0 YYaCTHUKA KOMaH bl B OOIIMN pe3yabTaT 10
pa3pabOTaHHBIM KPUTEPUSIM;

npejiaraTh HOBbIE IPOEKTHI, OLIEHMBATh UAEU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh MO3UTHUBHOE CTPATErMUYECKOE IIOBEIEHHWE B PA3NIMYHBIX CHUTyalUsX,
IPOSIBJISITH TBOPUECTBO U BOOOpaKEHHE, ObITh HHUIIMATHBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBIISITh IMO3HABATEIbHYIO JAEATEIbHOCTh B oOONacTu (pu3uku u
aCTPOHOMUU, BBISIBIIATH TPOOJIEMBI, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENIbHO COCTABJIATh IUIAH PEIICHHUsS] PacuyE€THBIX M KAueCTBEHHBIX 3aj]ay, IUIaH
BBIIIOJTHEHUSI  MPAKTUYECKOW padoThl C y4€TOM HMMEIOIIMXCS  pPEcypcoB, COOCTBEHHBIX
BO3MOYHOCTEU U NMPEAINIOYTEHNM;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacumpsaTh paMKi y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOYTCHUN;

JienaTh OCO3HAHHBIA BHIOOP, apryMEHTHPOBATH €ro, OpaTh Ha ce0si OTBETCTBEHHOCTh 3a
pellIeHuE;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaThH (POPMUPOBAHUIO U MPOSBICHUIO SPYAUIMH B 0071acTU (UUKH, TOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYaIlMsSIM, BHOCHTHb KOPPEKTHBBI B JICSITECIBHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YJbTATOB LIETISIM;

BJIa/IETh HaBBIKAMU TO3HABATEIbHOUN pedieKCcHH KaKk OCO3HAHUSI COBEPILIAEMBIX EHCTBUHN U
MBICJIUTENIbHBIX MPOLECCOB, UX PE3YyIbTATOB U OCHOBAHMUI;

MCIIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluH, BBIOOpa BEPHOTO PELICHMUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATH PEIICHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIHTATOB JIEATEIbHOCTH;

MPUHUMATH Ce0sl, MOHMMAsi CBOM HEIOCTATKU M IOCTOMHCTBA;

MIPUHUMATh MOTUBBI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIHTATOB JIEATSIbHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mpouecce noCTHKEHUS JTUYHOCTHBIX PE3YJbTaTOB OCBOCHMSI MPOrpaMMbl IO (huU3MKe AJs
YPOBHS cpeiHero oOmiero oOpa3zoBaHMs Yy OOYYAIOUIMXCS COBEPILEHCTBYETCS 3MOIMOHAIBHBIN
MHTEJUIEKT, Mpenoaraiomui chopMUpOBaHHOCTD:
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CaMOCO3HaHUs, BKIIIOYAIOLIEr0 CIOCOOHOCTh MOHMMATh CBOE SMOLIMOHAIBHOE COCTOSHHE,
BUJICTH HAIPABJICHUS PAa3BUTHUS COOCTBEHHON SMOIIMOHAILHON Cephl, OBITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHHUS, BKIOYAIOLIErO0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE NOBEJCHME, CIIOCOOHOCTh AJaNTUPOBATHCA K SMOLMOHAIBHBIM U3MEHEHUSM U MPOSBIATH
rUOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBALMM, BKJIIOYAIOUICH CTPEMIICHHME K JOCTHIKCHMIO LIEJIM W YCIIEXY,
ONTUMU3M, HHULIMATUBHOCTh, YMEHUE JACHCTBOBATh UCXO/Isl U3 CBOMX BO3MOKHOCTEH;

OMIIATUH, BKIJIIOYAIOIIEH CIIOCOOHOCTh IMOHMMATh 3MOIMOHAIBHOE COCTOSHHUE JAPYTHX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLMAIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAMBATH OTHOLICHHS C APYTHMH
JIIOJIbMU, 3a00TUTHCSI, IPOSABIIATH HHTEPEC U pa3peliaTb KOH(DIUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K koHny obyuyenus B 10 kiacce npeaMeTHbIe pe3yibTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOIIUXCSl YMEHUI:

JNEMOHCTPUPOBATh HA NMPHUMEpPax pojb U MecTO (U3HKH B (OPMHUPOBAHUU COBPEMEHHOMH
Hay4YHON KapTUHBI MHpa, B Pa3sBUTHM COBPEMEHHON TEXHHMKM U TEXHOJIOTUH, B NPaKTHYECKOU
JIeATSIIFHOCTH JIFO/ICH;

YUUTBIBATh T'PAHULIbI IPUMEHEHUS N3YYEHHBIX (PU3MUECKUX MOJEJEH: MaTepuanbHas TOUKa,
MHEepLHaJIbHas cUcTeMa OTCYETa, aOCOJIIOTHO TBEPAOE TEJIO, UACAIbHBIM ra3, MOJEIN CTPOCHUs
ra3oB, >KUJKOCTEH M TBEPABIX TeN, TOUCUHBIN 3JEKTPUUYECKUN 3apsl MpU pelleHuH (PU3nYecKux
3ajady;

pacrio3HaBaTh (U3MYECKUE SIBJIEHUS (Ipolecchl) U OOBICHATh MX Ha OCHOBE 3aKOHOB
MEXaHHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpHUH CTPOEHMSI BEIIECTBA M DJIEKTPOJMHAMHUKU:
PaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHENHOE ABMKEHHE, CBOOOIHOE Ta/IeHUE Tell, ABHKEHHE
10 OKPY>KHOCTH, MHEpLus, B3auMojencTBue tei, nuddysus, OpoyHOBCKOE BUKEHHUE, CTPOEHUE
KHUJIKOCTEH W TBEPIBIX TeN, U3MEHEHHE 0O0bEMa Tel NMpH HarpeBaHUM (OXJIAXKACHUH), TEIIOBOE
paBHOBEcHE, HCIApeHHe, KOHJEHCallMsl, IJIaBJI€HHE, KpUCTAIIU3alus, KUIIEHUE, BIAKHOCTb
BO3/lyXa, IOBBIIICHUE JABJIECHUS Ta3a IPU €r0 HAarpeBaHWU B 3aKPBITOM COCYHE, CBSI3b MEXAY
rapaMeTpamMH COCTOSIHUS ra3a B M30MPOIIECcCcax, JIEKTPU3ALMS TeJl, B3aUMOJICHCTBUE 3aPsI/I0B;

OIKCBHIBATh MEXAHWYECKOE IBIKEHHUE, MCIONb3ys (U3NYECKHe BETUYMHBL: KOOPIMHATA,
MyTh, TEpPEMEIIEHHE, CKOPOCTb, YCKOpPEHHME, Macca Tejla, CHUjla, UMIYJbC Tejla, KMHETHYecKas
SHeprus, NOTEHIMaJbHAas »HHEpPrus, MeXaHuueckas paboTa, MeXaHHYecKas MOIIHOCTh; MpHU
OINMCAaHUU MPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICI UCIOJIB3YEMBIX BEJIMUMH, UX 0003HAYEHUS U
€MHUIIBI, HAaXOAWUTh (OPMYJIBI, CBS3BIBAIOIINE JaHHYI0 (HU3MUECKYI0 BEIMYUHY C APYTUMH
BEJIMYMHAMU;

ONMCHIBATh HW3YYEHHBIE TEIJIOBBIE CBOMICTBA TEJ W TEIUIOBBIE SIBICHUS, HCIIOJIB3YS
¢u3nueckue BEJIMYMHBI: JaBJieHHWE Ta3a, TeMIeparypa, CpelHss KUHETH4YecKas JHEeprus
XaOTUYECKOTO JIBUJKEHHUS MOJIEKYJ, CPEIHEKBaJpaTH4Has CKOPOCTb MOJIEKYN, KOJUYECTBO
TEIUIOThI, BHYTPEHHSA SHeprus, pabora raza, KO3(QQHUIMEHT MOJIE3HOTO AEMCTBHS TEMJIOBOIO
JIBUTaTeNs; IPU OMUCAHUU MPABUIIBHO TPAKTOBATH (PU3MUECKUI CMBICI UCTIONb3YEMbIX BEJIMYMH, UX
0003HaYEHUSI U €IMHUIBI, HAXOIUTh (OPMYJIIbI, CBSI3bIBAIOIINE TaHHYIO (DU3UYECKYIO BEIHUUHY C
JIPYTHMHU BEJIMYHMHAM;

ONKCHIBaTh HM3y4YEHHBIE DJIEKTPUUYECKHE CBOMICTBA BEIECTBA MU AJIEKTPUUYECKUE SIBJICHUS
(mporiecchl), HCMONB3Ys (PU3MUECKUE BEIMYMHBL: SJIEKTPUUYECKUN 3apsl, SJIEKTPUUYECKOEe II0JIE,
HanpsLKEHHOCTD MMOJISA, MOTEHIIMAN, pa3HOCTh MOTEHLIMAIOB; IPHU ONMMCAHUU MPABUILHO TPAKTOBATh
(Gu3MYeCKUi CMBICI MCIIOJIb3YeMbIX BEIMYMH, UX 0003HAYEHUS U €IUHMIIBL, YKa3bIBaTh (OPMYIIbI,
CBSI3bIBAIOIIUE JAaHHYIO (GU3NYECKYIO BEJIUUNHY C IPYTMMHU BEIMYMHAMU;
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aHAJU3UpOBaTh (PU3HUECKHE MPOLECChl U SIBICHUS, UCHOJIb3yd (U3NYECKHE 3aKOHBI U
IPUHLMIIBL: 3aKOH BcemupHoro tsaroreHus, |, |l u Il 3akonbl HploToHa, 3aK0oH coxpaHEeHUS
MEXaHUYECKON JHEPruM, 3aKOH COXPAHEHMsI MMIIYJIbCa, IPHUHLUI CYNEPIO3ULUN CUJ, TPUHLUI
paBHONpPABUS WHEPLMAIBHBIX CHUCTEM OTCUETA, MOJIEKYJISPHO-KMHETUYECKYIO TEOPHUIO CTPOCHHUS
BELIECTBA, Fa30BbIE 3aKOHBI, CBA3b CPEAHEH KHHETUYECKON YHEPIUH TEIJIOBOTO ABUKECHHS MOJIEKYJ
¢ a0COJIIOTHOM TeMIlepaTypoi, IEPBbII 3aKOH TEPMOJIUHAMUKHY, 3aKOH COXPAHEHUSI 3JIEKTPUUECKOTO
3apsna, 3akoH KynoHa, npu 3TOM pas3inyarh CIOBECHYK (DOPMYIMPOBKY 3aKOHA, €ro
MaTEMaTHYECKOE BBIPAXKEHHUE U YCIOBUSI (IpaHuUllbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIMIIBI IeHCTBUS MAIIKMH, IPUOOPOB U TEXHUUYECKUX YCTPOMCTB;
pa3nuyaTh ycjaoBUs UX O€30MAaCHOTO MCIIOJIF30BAHMS B TOBCETHEBHOM JKU3HU;

BBINOJIHATh SKCHEPUMEHTHI 110 HCCIEAOBAHUIO (DU3MUYECKUX SBIECHUM M IPOLECCOB C
MCTIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHH, pU 3TOM (OPMYIHUPOBATH MpoOIeMy/3a1aqy
U TUNOTE3y Y4eOHOro 3KCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3 IPEJIOKEHHOIO 000pyAOBaHMUS,
MIPOBOJIUTH OTBIT U ()OPMYITHPOBATH BHIBOKI;

OCYILLECTBIIAATh MpPsSIMbIE M KOCBEHHbIE H3MEPEHUs (PU3MUECKUX BEJIMYMH, IPU 3TOM
BBIOMPATh ONTHMAIBHBIA CIOCO0 HW3MEPEHUS W HCIOJIB30BaTh HM3BECTHBIE METOMbI OLEHKU
IIOTPEIIHOCTEN N3MEPEHUN;

HCCIIEIOBATh 3aBUCUMOCTH MEXIY (PU3HMUECKUMU BETMUYMHAMH C MCIIOJIb30BAaHUEM TPSMBIX
U3MEPEeHUM, NpH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATh pPe3yJbTaThl IOJy4YEHHOH
3aBHCUMOCTH (PM3MUECKUX BEIMYMH B BUAE TaOJHIl U Tpa(UKOB, IENIaTh BHIBOJBI IO pe3yIbTaTaM
UCCIIEIOBaHMS;

coOnronarh mnpaBuia O€30IaCHOIO TpyAa MpU IPOBEACHUM MCCIEIOBAaHUM B paMKax
y4eOHOro  3KCIEpPUMEHTa, Yy4eOHO-UCCIIEOBATEIbCKOM M NPOEKTHOM  JIEeATENBbHOCTH ¢
WCIIOJIH30BAaHUEM H3MEPHUTEIBHBIX YCTPOMCTB U JIAO0OPaTOpHOTO 000PYIOBAHUS;

pewiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (u3MuyecKoW MOJENblo, HCIONb3Ys
(¢u3nyecKkrue 3aKOHbl U NPHUHIIMIIBI, HA OCHOBE aHalM3a YCJIOBHS 3aJaud BbIOMpaTh (PU3NYECKYIO
MO/I€J1b, BBIJIENATH (PU3HMUECKUE BETMUMHBI U (POPMYIIBI, HEOOXOIUMBIE [T €€ pelIeHus, IPOBOAUTh
pacuéThl U OLIEHUBATh PEAIbHOCTD MOJTYYEHHOTO 3HaUeHUsI (PU3NUECKON BEIUUNHBI,

pelaTe KauyeCTBEHHBIE 3aJaud: BBICTPAWBATh JIOTUYECKH HENPOTHUBOPEUYMBYIO ILIEMOYKY
pacCyXJIeHUI ¢ ONOPOH HA U3YUCHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UYECKHUE SBIICHNUS,

UCIOJIb30BaTh MPH PEIIEHUHU Y4eOHBIX 3a/1a4 COBpEeMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHH
JUIs TIOMCKa, CTPYKTYpUPOBAaHHWS, HHTEPHPETAUUU M IMPEICTaBICHUs y4yeOHOW M HaydHoO-
NOMYJSApHON MH(OPMAIMK, MOTYYEeHHON M3 pa3IMYHBIX UCTOYHMKOB, KPUTUYECKH aHAIU3UPOBATH
M0JIy4aeMy1o HHPOPMAIHIO;

NPUBOANUTH NPHUMEPHl BKJIaJa POCCHUMCKHX M 3apyOekHBIX YUEHBIX-(DU3MKOB B pa3BUTHE
HayKH, 00bSICHEHNE IIPOLECCOB OKPYKAIOUIET0 MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHU 10 (PU3UKE B MOBCETHEBHOM KU3HHU I 00eCTieueHHsI
0€30MacHOCTH MpHU OOpalleHUH ¢ MpUOOpaMU U TEXHUYECKHUMH YCTPOICTBaMH, JUIsl COXpaHEHUS
3JI0POBbSI U COOJIIOJICHUSI HOPM KOJIOTHYECKOT0 MIOBE/ICHUS B OKpY Karollei cpesie;

paboTaTh B IpyIIe C BHIMOJIHEHUEM Pa3IMUHBIX COLIMATIBHBIX POJIEH, IUIAHUPOBATh paboOTy
TPYIIBl, PAlMOHATIBHO  PACHpPENENsATh OOSM3aHHOCTHM M IUIAHUPOBATh  JIEATENBHOCTh B
HECTaH/JApPTHBIX CUTYalUsX, a/JIeKBaTHO OILEHUBATh BKJIAJ KaXKIOTO M3 YYaCTHUKOB TPYIIBl B
peleHre paccMaTpuBaeMoi MPOOIIEMBI.

K koHy obydyenust B 11 kiacce mpeaMeTHble pe3yiabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTDH y O0YUAIOIIUXCSl YMEHUI:

JEMOHCTPUPOBaTh Ha MpPUMEpPAX pojb U MecTo (UMK B (HOPMHUPOBAHHHM COBPEMEHHOM
Hay4yHOW KapTUHBI MHpa, B Pa3BUTHUM COBPEMEHHOW TEXHHMKM M TEXHOJOIHMH, B NPAaKTUYECKOU
NeSITeIbHOCTH JIFOJIEH, IETIOCTHOCTh U €IMHCTBO (PM3NYECKON KapTUHBI MUPA;

YYUTBIBATh TPAaHUIBl TNPUMEHEHUS H3YYEHHBIX (U3MYECKHX MOJENel: TOYEeUHBIN
JNEKTPUYECKUH 3apAll, Tyd CBETa, TOUEUHBIM UCTOYHMK CBETA, sI€pHAst MOJENb aTOMa, HYKJIOHHAs
MO/IEJIb aTOMHOT'O Si/ipa MPH peleHNH (PU3NIECKUX 3a/1a4;
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pacno3HaBaTh (PU3MUECKHE SIBICHHUS (TMPOIECCh) U OOBACHATHP MX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKNA W KBAaHTOBOH (DM3UKHU: AIIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JIeHCTBUS TOKa, B3aMMOJACHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHAYKIUS, JeMCTBUE MAarHUTHOTO TOJS Ha NPOBOJHMK C TOKOM W JABIKYLIMHCA 3apsil,
ANEKTPOMArHUTHBIE KOJeOAHUS U BOJHBI, MPSIMOJIMHEHHOE PACIpPOCTPaHEHHE CBETa, OTPaKEHHE,
npejoMiieHue, uHTepdepeHus, Iudpakuus W TMONIpU3alMs  CBeTa, JHCIEPCUs CBETa,
dbotoanekrpuuecknii dpdext (hoTodrddekr), cBeToOBOEC NaBlIeHHE, BOSHUKHOBEHHUE JTUHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIA, €CTECTBEHHAs! U UCKYCCTBEHHAS PAIMOAKTUBHOCTE;

ONKCHIBATh HM3YUEHHBIE CBOMCTBA BelIeCTBa (JIEKTPUUYECKHE, MarHUTHbBIE, ONTHUYECKHE,
AJIEKTPUUYECKYIO TPOBOAMMOCTD PA3IMYHBIX CpPEA) U IINEKTPOMArHUTHBIC SIBJICHUS (IIPOIECCHI),
UCHONB3YSl  (U3MYECKUE BEIIMYMHBL: JJIEKTPUYECKUI 3apsl, cuja TOKa, DSJIEKTPHUYECKOoe
HaNpsDKCHHE, JIEKTPUYECKOE CONMPOTHBIICHHE, PA3HOCTHh MOTCHLUAIOB, JEKTPOABMKYIIAS CHUJIA,
pabota TOka, MHAYKLHS MarHUTHOTO MOjs, cuia Ammepa, cuia JlopeHna, HWHIYKTHBHOCTH
KaTyIIK{, DHEPTUsl DJIEKTPUYECKOrO0 W MArHUTHOTO TIIOJICH, TEpPHOJ M YacToTa KOoJIeOaHWd B
KoJje0aTelbHOM KOHTYpE, 3aps] M cuja TOKa B MPOLECCe TapMOHUYECKUX 3JIEKTPOMArHUTHBIX
KoneOaHuid, (OKYCHOE pacCTOSIHHE M ONTHYECKas CWiIa JIMH3BI, MPH ONHCAHUHM IPABHIHHO
TPaKTOBaTh (PU3MUECKUN CMBICI MCIIONIb3yEMbIX BEJIIMYMH, UX 0003HAUCHUS U €IMHUIIBI, YKa3bIBATh
(bopMyIIBI, CBA3BIBAIONINE JAHHYIO (DU3MUYECKYIO BETMYMHY C JPYTUMH BEITHUYNHAMM;

OMKCHIBATh HM3yYEHHBIC KBAHTOBBIE SIBICHUS U TMPOIECCHI, HCIONB3YsA (U3HUECKUE
BEJIMYMHBI: CKOPOCTH 3JICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YaCTOTa CBETA, YHEPTHS U UMITYJIEC
¢dboToHa, TEpUOA TMOJypacmajaa, JHEepPrHs CBA3M AaTOMHBIX fJep, MPU ONHCAHUU MPABUIBHO
TPAaKTOBaTh (PU3NYECKUN CMBICI HCIIOJIb3YeMbIX BETMYHH, UX 0003HAYCHUS U €MHULIBI, YKA3bIBATh
(GbopMyIibl, CBS3BIBAIOUINE JAHHYIO (DU3MYECKYI0 BEIUYHMHY C APYTMMH BEITUYMHAMHU, BBHIYHUCISATH
3HaYeHUE PU3NICCKON BEITHYHHBI,

AHATM3UPOBATh (U3NYECKUE TPOIECCHl W SABICHUSA, HCHOIB3Ys (PU3NYECKHE 3aKOHBI U
MPUHIUIBL: 3aK0H OMa, 3aKOHBI MTOCIIEIOBATEIHFHOTO U NMapauIeIbHOTO COSAMHEHUS TPOBOTHIKOB,
3akoH Jxoyns—JleHna, 3akoH DIIEKTPOMATHUTHOW WHAYKLIHH, 3aKOH MPSIMOJIHHEHHOTO
pacrpoCTpaHEHHsI CBETA, 3aKOHBI OTPAKCHHUS CBETA, 3aKOHBI TPEJIOMIICHUS CBETa, YpaBHEHHE
OuiHmTeHa s GotodddexTa, 3aK0H cOXpaHEHHs] IHEPTHH, 3aKOH COXPAHEHUS UMITYIIbCa, 3aKOH
COXPAHEHHUS AIEKTPUUYECKOTO 3aps/ia, 3aKOH COXPaHEHHUSI MacCOBOT0 YKcIa, MOCcTynaTel bopa, 3akoH
paAMOaKTUBHOTO pacmajaa, MpH ATOM pa3luyarTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BhIPAXKEHHUE U yCIOBHS (IPaHULIbl, 00JIaCTH) MIPUMEHUMOCTH;

OTIpEe/IeNATh HaIpaBJICHWE BEKTOpa HMHAYKIMA MArHUTHOTO TOJIA MPOBOJHUKA C TOKOM,
cunbl Amriepa u cuiibl JlopeHna;

CTPOUTH M OIMCHIBATh N300pa’keHNe, CO3/1aBaeMOe MIIOCKUM 3€PKajoM, TOHKOH JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI I10 HWCCIICAOBAaHUIO (DU3MUECKUX SBJICHUH M TIPOIECCOB C
WCIOJIb30BaHUEM MPSMBIX U KOCBEHHBIX U3MEPEHHI: MpH 3TOM (HOPMYIHUPOBATh MpodiieMy/3agaqy
W THUMOTE3y Y4eOHOrO JKCIIEPHMEHTa, COOMpaTh YCTAHOBKY W3 TPEIIOKEHHOTO O00OpYIOBAaHWS,
MIPOBOMTH OMBIT U OPMYTUPOBATEH BHIBOIBI;

OCYIIECTBIISITh TIPSIMBIE W KOCBEHHBIE W3MEPEHHS (QU3UYECKUX BEIWYHH, TPH ITOM
BBIOMpATh ONTHUMAIBHBIA CIMOCOO HW3MEpPEHUs M UCIHOIb30BaTh W3BECTHBIE METOMABI OIEHKU
MTOTPEIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH (PU3UYECKUX BEIUYHH C HCIOIH30BAHHEM MPSMBIX H3MEPEHUH:
IpPH OTOM KOHCTPYHPOBaTh YCTAaHOBKY, (UKCHUPOBATh PE3yNIbTaThl TOJTYYCHHOW 3aBUCHMOCTHU
(bu3MUECKUX BEIUYMH B BHJIe TaOIUI] ¥ TpaHKOB, eIaTh BEIBOJIBI 110 pe3yIbTaTaM HUCCIIECIOBAHMUS;

coOmoaTh TpaBmia O€30IMacHOTO Tpyla TPW TPOBEICHUH WCCIEJAOBAHWA B pPaMKax
y4eOHOTr0  SKCIEpPUMEHTa, y4eOHO-HMCCIIEOBATENIbCKOM M MPOEKTHOM  JIeATENBHOCTH ¢
WCTIOJIh30BAaHNEM H3MEPHUTEIBHBIX YCTPOHCTB U JIAOOPaTOPHOTO 000PYIOBAHUS;

pemiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbIo, HCIONb3Ys
¢u3nyecKkre 3aKOHbl U MPHUHIIMIIBI, HA OCHOBE aHallM3a YCJIOBHS 3a7aud BbIOUpaTh (PU3NYECKYIO
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MOJIETTb, BBIJCSATh GU3NUSCKHIE BETHUUHBI U (OPMYJIbI, HEOOXOIUMBIC IS €€ PEIICHNUs, TPOBOIUTH
paC‘-IéTBI 1 OICHUBATH PCAJIbHOCTD MTOJYUCHHOT'O 3HAUCHUA (1)I/I3I/I'-ICCKOI>’I BCJIMYHHBI,

peliath KauyeCTBEHHBIC 3aJaud: BBICTPAWBATh JIOTMYECKH HEMPOTHBOPEUUBYIO IICTIOUKY
paccyXJICHHI C ONIOPO HAa M3YUCHHBIC 3aKOHbI, 3AKOHOMEPHOCTH U (PM3UUCCKHUEC SIBJICHHS,

UCIIOJIb30BATh MIPU PEUICHUH YYeOHBIX 337a4 COBPEMEHHbIC HH()OPMAIIMOHHBIC TEXHOIOTHH
JUIL TIOMCKa, CTPYKTYPUPOBAHHs, HMHTEPIPETAlMM U MPEACTaBICHUS Y4YeOHOW M HaydHO-
NOMYJISIPHON MH(MOPMAIIUH, TIOTYUYCHHOW W3 Pa3IMYHBIX HCTOYHMKOB, KPUTHUYCCKHA aHAIM3HPOBATH
MOJIy4aeMyro HHPOPMAITHUIO;

OOBSICHATH MPUHIIUIBI ACHCTBUS MAIIKH, IPUOOPOB U TEXHUYECKUX YCTPOWCTB, Pa3inyaTh
YCJIOBHS UX OE30MACHOT0 MCITOJIB30BaHMS B IOBCEAHECBHOM KU3HHU;

NPUBOJUTH MPHUMEPHI BKJIaJa POCCHICKHX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, B 00BSCHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BATh TEOPETUICCKUE 3HAHUS 10 (PU3HMKE B MOBCEIHEBHOM KU3HH 11 00CCIICUCHHS
0€30MacHOCTH TP OOpAICHUH ¢ MPHOOpaMH W TEXHHUYCCKHUMH YCTPOMCTBAMH, JUISI COXpPaHCHHUs
3JI0POBBS U COOJTOICHHS HOPM 3KOJIOTHYECKOT0 TIOBSICHUS B OKPYIKAIOIIEeH cpeie;

paboTaTh B TPYMIE C BHINOJIHEHUEM Pa3IMYHbIX COLMAIBHBIX POJIEH, IUIAHUPOBATh pabOTy
IPYIIbI, PAlMOHAIBLHO pACHpeneisaTh OOM3aHHOCTH W IUIAHUPOBATh  JEATCIBHOCTH B
HECTAHJAPTHBIX CUTyalUAX, AACKBATHO OLCHUBATHL BKJIAA KaXXJIO0ro H3 YYAaCTHHUKOB TIPYIIIBI B
pelIeHre paccMaTpUBaeMOi MPOOIIEMBI.



22
TEMATHYECKOE IINTAHUPOBAHME

10 KJIACC
HaumeHoBaHue KoangecTBo yacoB
Ne A31EII0B 1 TeM K I DJIeKTpOHHbIE (M (ppoBLIe)
nm P Bcero OHTPOTBHBIC PaKTHieCKHe o0pa3oBaTelibHbIE pecypchl
NMPOrpaMMblI padoThI padoTsI
Pazgen 1. PUBUKA U METOJAbI HAYYHOI'O ITIO3HAHUA
bu6nmoreka IJOK
11 Dusnka U METOBI 5 https://m.edsoo.ru/7f41bf72
' HAYYHOTO MO3HAHUS https://lesson.academy-
content.myschool.edu.ru/03/10
Uroro no paznerny 2
Pazgen 2. MEXAHUKA
bu6nunoreka IJOK
21 | Kinematuxa 5 httpsE//m.edsoo.ru/7f4lbf72
https://lesson.academy-
content.myschool.edu.ru/03/10
bubmuoreka LIOK
https://m.edsoo.ru/7f41bf72
2.2 | Numavma 7 https://lesson.academy-
content.myschool.edu.ru/03/10
bubmuorexa LIOK
3aKOHBI COXPaHCHUS https://m.edsoo.ru/7f41bf72
2.3 6 1 1 -
B MEXAHHUKE https://lesson.academy-
content.myschool.edu.ru/03/10
Hroro o pasneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMMUMKA
OcHOBBI Bubiunoreka [IOK
MOJIEKYJISIPHO- https://m.edsoo.ru/7f41bf72
3.1 . 9 1 .
KUHETUYECKOU https://lesson.academy-
TEOPUH content.myschool.edu.ru/03/10
bubmoteka [IOK
OCHOBBI https://m.edsoo.ru/7f41bf72
3.2 10 1 :
TEPMOTUHAMUKH https://lesson.academy-
content.myschool.edu.ru/03/10
ArDeraTHELC bubnmnoreka [IOK
P https://m.edsoo.ru/7f41bf72
3.3 | coCTOsIHUSA BEIIECTBA. 5 ;
PAZOBLIE EDEXOMLL https://lesson.academy-
30BBIC TICPEXOLL content.myschool.edu.ru/03/10
Wroro no pazneny 24
Paznen 4. DJJIEKTPOAUHAMUKA
butmoreka [IOK
41  Drextpocratika 10 1 httpss//m.edsoo.ru/7f41bf72
https://lesson.academy-
content.myschool.edu.ru/03/10
TTocTostHABIN bubmmotexa [JOK
4.2 | BNEKTPUYECKHIA TOK. 12 1 https://m.edsoo.ru/7f41bf72
Toku B pa3nuyHbIX https://lesson.academy-



https://m.edsoo.ru/7f41bf72
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
https://m.edsoo.ru/7f41bf72
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
https://m.edsoo.ru/7f41bf72
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
https://m.edsoo.ru/7f41bf72
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
https://m.edsoo.ru/7f41bf72
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
https://m.edsoo.ru/7f41bf72
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
https://m.edsoo.ru/7f41bf72
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
https://m.edsoo.ru/7f41bf72
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
https://m.edsoo.ru/7f41bf72
https://lesson.academy-content.myschool.edu.ru/03/10
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cpenax content.myschool.edu.ru/03/10
Uroro no pazneny 22
Pe3epBHOe Bpems 2
OBUIEE KOJIMYECTBO
YACOBIIO 68

I[TPOI'PAMME



https://lesson.academy-content.myschool.edu.ru/03/10
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11 KJIACC
HaumeHoBaHue KoianuecTBo yacoB
AL1EIT0B M TeM K I DJIeKTPOHHbIE (M (poBLIe)
pasa Beero OHTpoIIbHbIE  TIpaKTHUeCKHE | 500 0patenpHbIe pecypebt
NMPOrpaMMblI padoThI padoTsI
Pazgen 1. JJIEKTPOAUHAMMUKA
MarnautHoe 1one Bubmorexa LIOK
) https://m.edsoo.ru/7f41c97c
1.1  DuexkrpoMarHUTHas 11 1 3 :
TS https://lesson.academy-
AyKQ content.myschool.edu.ru/03/11
Hroro mo paznemy 11
Paszgen 2. KOJJEBAHHUSI 1 BOJIHbBI
Mexanuueckue 1 Brbmuorexa [JOK
https://m.edsoo.ru/7f41c97c
2.1 o>neKTpoMarHWTHBIS 9 1 httos://|
coneGans ttps://lesson.academy-
content.myschool.edu.ru/03/11
Mexanuueckue 1 Bubmmorexa LJOK
29 eKTDOMANHITHLIC 5 1 https://m.edsoo.ru/7f41c97c
' BOHHLFI’ https://lesson.academy-
content.myschool.edu.ru/03/11
bubmuoreka LIOK
23 Ommxa 10 3 httpsE//m.edsoo.ru/7f4lc970
https://lesson.academy-
content.myschool.edu.ru/03/11
Hroro mo pazneny 24

Paznen 3. OCHOBBI CIEIIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBBHI CITEIIHAJIBHOMN

3.1 | teopun 4
OTHOCHUTCIIbHOCTH
Hroro no pazneny 4

Pa3znen 4. KBAHTOBASI PU3UKA

D1eMEeHTHI KBAaHTOBOK
OIITUKHA

4.2 | Crpoenue aToma 4

bubmuorexa LIOK
https://m.edsoo.ru/7f41c97c
https://lesson.academy-
content.myschool.edu.ru/03/11

bubmoteka [IOK
https://m.edsoo.ru/7f41c97¢c
https://lesson.academy-
content.myschool.edu.ru/03/11
butmoreka [IOK
https://m.edsoo.ru/7f41c97¢c
https://lesson.academy-
content.myschool.edu.ru/03/11

4.3 | AtoMHOE SIpO 5

bub6nmoreka IJOK
https://m.edsoo.ru/7f41c97c
https://lesson.academy-
content.myschool.edu.ru/03/11

Hroro mo paznmeny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

51 DJ1eMEHTEI 7

ACTPOHOMUHU U

1

bu6nmoreka IJOK
https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://lesson.academy-content.myschool.edu.ru/03/11
https://lesson.academy-content.myschool.edu.ru/03/11
https://m.edsoo.ru/7f41c97c
https://lesson.academy-content.myschool.edu.ru/03/11
https://lesson.academy-content.myschool.edu.ru/03/11
https://m.edsoo.ru/7f41c97c
https://lesson.academy-content.myschool.edu.ru/03/11
https://lesson.academy-content.myschool.edu.ru/03/11
https://m.edsoo.ru/7f41c97c
https://lesson.academy-content.myschool.edu.ru/03/11
https://lesson.academy-content.myschool.edu.ru/03/11
https://m.edsoo.ru/7f41c97c
https://lesson.academy-content.myschool.edu.ru/03/11
https://lesson.academy-content.myschool.edu.ru/03/11
https://m.edsoo.ru/7f41c97c
https://lesson.academy-content.myschool.edu.ru/03/11
https://lesson.academy-content.myschool.edu.ru/03/11
https://m.edsoo.ru/7f41c97c
https://lesson.academy-content.myschool.edu.ru/03/11
https://lesson.academy-content.myschool.edu.ru/03/11
https://m.edsoo.ru/7f41c97c
https://lesson.academy-content.myschool.edu.ru/03/11
https://lesson.academy-content.myschool.edu.ru/03/11
https://m.edsoo.ru/7f41c97c
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acTpousuku https://lesson.academy-
content.myschool.edu.ru/03/11
Hroro no pazgeny 7
Paznen 6. OBOBIIAKOIIEE IIOBTOPEHUE
bubmuoteka LIOK
O06o06maromee https://m.edsoo.ru/7f41c97c
6.1 4 :
IIOBTOPEHHE https://lesson.academy-
content.myschool.edu.ru/03/11
Hroro no pazgeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 4 7

YACOB I1O I[TPOI'PAMME



https://lesson.academy-content.myschool.edu.ru/03/11
https://lesson.academy-content.myschool.edu.ru/03/11
https://m.edsoo.ru/7f41c97c
https://lesson.academy-content.myschool.edu.ru/03/11
https://lesson.academy-content.myschool.edu.ru/03/11

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

KoangecTBo yacoB
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Ne Tema ypoka Konutpoar Ilpaktn JJeKTpOHHBIE HHpOBLIE
n/n Bcero  Hble yeckne | 00pa3oBaTe/ibHbIE PecypChl
padoThI padoTsI
Dusika — Hayka o IpUPOTE https://m.edsoo.ru/ff0c32e2
1 u ) 1 https://lesson.edu.ru/lesson/79d
AYYHBIC MCTO/IbI ITO3HAHUA 7ab78—1e77—4faf—9158—
OKPYAIOIIETo MHpa 68a140c1ed86
Ponb u MecTo pusuku B
(hopMHUPOBaHUH COBPEMEHHOM https://lesson.edu.ru/lesson/013
2 Hay4YHOU KapTHHEI MHpPa, B 1 f886¢c-5c27-47a9-86€9-
MIPAKTHUIECKOH e TEeNbHOCTH ea726710f582
Jmoaen
gf;g?;;?fggcﬁﬂmme' https://lesson.edu.ru/lesson/6eb
3 MEXAHUYECKOTO JIBKECHUS 1 94441-cdaB-417¢-088b-
[Tepemenienue, CKOpocThb . 08577ab1bb06
’ ’ https://m.edsoo.ru/ff0c3508
YCKOpEHHE
bubmuoreka [JOK
PaBHOMEPHOG TIPAMOTHHEHHOE https://m.edsoo.ru/ff0c3620
4 1 https://lesson.edu.ru/lesson/7cbf
AABIDRCHAE £020-d2d4-4305-8e43-
6ef84d3c9el0
PaBHOYCKOpEHHOE https://lesson.edu.ru/lesson/cd4
5 N 1 10d82-c27e-4e66-994e-
HpHMOJ'H/IHeI/IHOG JABHKCHUEC 465CfC4510a1
bu6mmoreka [JOK
CBoBosHoe majeHe. YeKopeHHue https://m.edsoo.ru/ff0c39cc
6 CBOGOHOrO HaHeHHé 1 https://lesson.edu.ru/lesson/4bd
f238a-7e3a-42b3-bc3f-
3162c11442ch
KpuBomnuHeiHOE IBHKEHUE. https://lesson.edu.ru/lesson/7bd
7 JIBIKeHHE MaTepHaTbHON TOYKH 1 575f2-28a7-456f-bd37-
10 OKPY>KHOCTH 2b94aa41c148
ll}ff;;?l?lf{?;gi};{fecm https://lesson.edu.ru/lesson/f65
8 CI/ICTeMBI. OTCIII::Ta IlepBriii 3akoH 1 08¢25-0043-4e51-8eed-
) 371cab4d8f13
HrroTona I —
Macca tena. Cuna. [Tpunimn https://lesson.edu.ru/lesson/f65
9 CyIepno3uuuu cuil. Broponw’ 1 08c25-0043-4e51-8eed-
3ak0H HproToHa s 371cab4d8f13
MaTepUabHOH TOYKH https://m.edsoo.ru/ff0c3be8
T . H https://lesson.edu.ru/lesson/f65
10  PCTH 3AKOH HILIOTOHA JUIA 1 08c25-0043-4e51-8eed-

MaT€pHraIbHBIX TOYCK

371cab4d8f13



https://m.edsoo.ru/ff0c32e2
https://lesson.edu.ru/lesson/79d7ab78-1e77-4faf-9158-68a140c1ed86
https://lesson.edu.ru/lesson/79d7ab78-1e77-4faf-9158-68a140c1ed86
https://lesson.edu.ru/lesson/79d7ab78-1e77-4faf-9158-68a140c1ed86
https://lesson.edu.ru/lesson/013f886c-5c27-47a9-86e9-ea726710f582
https://lesson.edu.ru/lesson/013f886c-5c27-47a9-86e9-ea726710f582
https://lesson.edu.ru/lesson/013f886c-5c27-47a9-86e9-ea726710f582
https://lesson.edu.ru/lesson/6eb9444f-cda8-4f7c-988b-08577ab1bb06
https://lesson.edu.ru/lesson/6eb9444f-cda8-4f7c-988b-08577ab1bb06
https://lesson.edu.ru/lesson/6eb9444f-cda8-4f7c-988b-08577ab1bb06
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://lesson.edu.ru/lesson/7cbfc020-d2d4-4305-8e43-6ef84d3c9e10
https://lesson.edu.ru/lesson/7cbfc020-d2d4-4305-8e43-6ef84d3c9e10
https://lesson.edu.ru/lesson/7cbfc020-d2d4-4305-8e43-6ef84d3c9e10
https://lesson.edu.ru/lesson/cd410d82-c27e-4e66-994e-4e5cfc4510a1
https://lesson.edu.ru/lesson/cd410d82-c27e-4e66-994e-4e5cfc4510a1
https://lesson.edu.ru/lesson/cd410d82-c27e-4e66-994e-4e5cfc4510a1
https://m.edsoo.ru/ff0c39cc
https://lesson.edu.ru/lesson/4bdf238a-7e3a-42b3-bc3f-3162c11442cb
https://lesson.edu.ru/lesson/4bdf238a-7e3a-42b3-bc3f-3162c11442cb
https://lesson.edu.ru/lesson/4bdf238a-7e3a-42b3-bc3f-3162c11442cb
https://lesson.edu.ru/lesson/7bd575f2-28a7-456f-bd37-2b94aa41c148
https://lesson.edu.ru/lesson/7bd575f2-28a7-456f-bd37-2b94aa41c148
https://lesson.edu.ru/lesson/7bd575f2-28a7-456f-bd37-2b94aa41c148
https://lesson.edu.ru/lesson/f6508c25-0043-4e51-8eed-371cab4d8f13
https://lesson.edu.ru/lesson/f6508c25-0043-4e51-8eed-371cab4d8f13
https://lesson.edu.ru/lesson/f6508c25-0043-4e51-8eed-371cab4d8f13
https://lesson.edu.ru/lesson/f6508c25-0043-4e51-8eed-371cab4d8f13
https://lesson.edu.ru/lesson/f6508c25-0043-4e51-8eed-371cab4d8f13
https://lesson.edu.ru/lesson/f6508c25-0043-4e51-8eed-371cab4d8f13
https://m.edsoo.ru/ff0c3be8
https://lesson.edu.ru/lesson/f6508c25-0043-4e51-8eed-371cab4d8f13
https://lesson.edu.ru/lesson/f6508c25-0043-4e51-8eed-371cab4d8f13
https://lesson.edu.ru/lesson/f6508c25-0043-4e51-8eed-371cab4d8f13
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11

12

13

3aKOH BCEMUPHOTO TSATOTEHHUS.
Cuna tsaxectu. Ileppas
KOCMHYECKasl CKOPOCTb

Cuna ynpyroctu. 3akoH ['yka.
Bec tena

Cuna tpenus. Kospduunent
TpeHus. CHuiaa COnpOTHBIICHUS
NP BIDKCHUH TeJla B )KUIKOCTH
WK Ta3e

https://lesson.edu.ru/lesson/702
e7550-a247-4ee7-a403-
014291658319
https://m.edsoo.ru/ff0c3d00

https://m.edsoo.ru/ff0c3el8

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3f76
https://lesson.edu.ru/lesson/e77
b838d-acae-499c-ad7c-
d6454fad35¢c2

14

15

16

17

18

[loctynarensHoE 1
BpalaTeabHOE JBIKCHHUE
a0COIFOTHO TBEPAOTO TeTa.
MowmeHnT cuibl. [liteyo cumsl.
VYcnoBus paBHOBECHS TBEPAOTO
Tena

NmMnynbc MaTepuaabHON TOUKH,
CHCTEMBbI MaTEPUAIBHBIX TOUCK.
Nmnynsc cuiel. 3akoH
COXPaHEHUS UMITYJIbCA.
PeakTHBHOE NBMXKEHHE

PaboTa u MOIIHOCTH CHIIBL.
Kunernueckas aneprus
MaTepuanbHONW TOUKU. TeopeMa
00 U3MEHEHUH KUHETUIECKOH
SHEPTruu

[MToTeHIa bHAS SHEPTHSL.
IMoreHIManbpHAs SHEPTHS YIIPYTO
ne(hOpMUPOBAHHOW TIPY)KHUHBI.
IMoTeHIManbHast SHEPTHS Teja
BOJIN3U TIOBEPXHOCTU 3EMITH

[lorenumanbHbIe 1
HEMOTeHIHaIbHbIE CHITbI. CBS3b
paboThl HEMOTEHIUATIBHBIX CHJI C
M3MEHEHUEM MEXaHHUUECKOH
SHEPTUH CUCTEMBI TeJl. 3aKOH
COXpaHEHUSI MEXaHUUYECKOU
SHEPTUHU

O6opynoBanue "Touku
pocta"

https://lesson.edu.ru/lesson/789
ff4de-1b59-4202-86¢9-
04acedba5693

Ob6opynoBanue "Touka
pocta"

Ob6opynoBanue "Touka
pocta"

19

20

Jlaboparophas pabora
«HccnenoBanue cBs3u pabOTHI
CHJIBI C U3MECHECHUEM
MEXaHWYIECKOI SHEPTUH TeJa Ha
MIpUMEPE PACTSKEHUSI PE3UHOBOTO
KIyTa»

KouTponbHas paborta 1o teme
«Kunemaruka. JluHaMuxka.
3aKOHBI COXpAaHCHUS B MEXaHUKE»

O6opynoBanue "Touka
pocra"

21

OCHOBHBIE TOJI0KEHUSA
MOJIEKYJISIPHO-KHUHETHYECKOM
Teopuu. BpoyHOBCKOE NBUKEHUE.

Muddysus



https://lesson.edu.ru/lesson/702e7550-a247-4ee7-a403-014291658319
https://lesson.edu.ru/lesson/702e7550-a247-4ee7-a403-014291658319
https://lesson.edu.ru/lesson/702e7550-a247-4ee7-a403-014291658319
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://lesson.edu.ru/lesson/e77b838d-acae-499c-ad7c-d6454fad35c2
https://lesson.edu.ru/lesson/e77b838d-acae-499c-ad7c-d6454fad35c2
https://lesson.edu.ru/lesson/e77b838d-acae-499c-ad7c-d6454fad35c2
https://lesson.edu.ru/lesson/789ff4de-1b59-4202-86c9-04acedba5693
https://lesson.edu.ru/lesson/789ff4de-1b59-4202-86c9-04acedba5693
https://lesson.edu.ru/lesson/789ff4de-1b59-4202-86c9-04acedba5693

28

22

23

24

XapakTep ABUKCHUS U
B3aMMOJEHCTBUS 4aCTHUI]
BelniecTBa. Mojienu CTpoeHust
ra30B, KUAKOCTEH U TBEP/BIX TET
Macca monekyi. KonnuectBo
Bemectra. [loctosnnas Aporaapo
TerutoBoe paBHOBECHE.
Temnepatypa u e€ usmepeHue.
IlIxana remnepatyp Llenbcus

O6opynoBanue "Touka
pocra"

O6opynoBanue "Touka
pocra"

25

26

27

28

29

WUneansueriii raz 8 MKT.
OcnoBHoe ypaBHeHne MKT

AOGcoroTHas TeMmepaTrypa Kak
Mepa cpelHe KHHETUYECKOMU
OHEPIruu IBUIKCHUA MOJICKYJI.
YpaBHeHue Menzeneepa-
Kianeiipona

3akoH JanpToHa. I"a30BbIe
3aKOHBI

JlaboparopHnas pabora
«HccrnenoBanue 3aBUCUMOCTH
MEXJy napaMeTpaMu COCTOSTHUSA
pa3pekeHHOTO Ta3a
W3zomporieccrl B niealbHOM Ta3e

1 uX rpadudeckoe
Ipe/ICTaBICHHE

Ob6opynoBanue "Touka
pocra"

https://lesson.edu.ru/lesson/72¢c
240a0-04ef-4fb4-931b-
a42ded7a031b

30

BnyTpeHnHss sHEeprus
TEPMOJAMHAMUYECKOH CUCTEMBI U
CHOCOOBI €€ N3MEHEHMS.
KonuuecTBoO TEoTs 1 pabora.
BnyTpeHHss sHEprus
OJIHOATOMHOT'O UJI€aNbHOIO ra3a

31

Buner Terionepenauun

32

33

34

VY nenpHast TENII0EMKOCTD
BemiecTBa. KonnyecTBo TEMmIOTH
MIpH TeIuIonepeaaye.
AnmabaTHBIN MTporiece

[IepBblil 32aKOH TEPMOJUHAMUKU U
€ro MprUMEeHeHHe K N30IpoIieccaM
HeoOpatumocTs mporieccos B
npupojae. Bropoii 3akoH
TEPMOJIMHAMUKHU

35

36
37

38

ITpunnun aeiicteus u KITJ]
TEMI0BOM MaITHHBI

uxn Kapao u ero KIIJ{
DKOJIOTHYECKHUE MTPOOIEMBI
TEIUIOIHEPTETUKU

O06o0maronmii ypok
«MomnexynspHas pu3uka. OCHOBBI
TEPMOJIMHAMUKIY

https://lesson.edu.ru/lesson/189
e7f13-02fa-42d6-8dc2-
14104b638941



https://lesson.edu.ru/lesson/72c240a0-04ef-4fb4-931b-a42ded7a031b
https://lesson.edu.ru/lesson/72c240a0-04ef-4fb4-931b-a42ded7a031b
https://lesson.edu.ru/lesson/72c240a0-04ef-4fb4-931b-a42ded7a031b
https://lesson.edu.ru/lesson/189e7f13-02fa-42d6-8dc2-14104b638941
https://lesson.edu.ru/lesson/189e7f13-02fa-42d6-8dc2-14104b638941
https://lesson.edu.ru/lesson/189e7f13-02fa-42d6-8dc2-14104b638941
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39

Kontponbnas pabota o Teme
«MomnekynspHas ¢puzuka. OCHOBBI
TEPMOIUHAMUKI

40

41

[Tapoo6pa3zoBanue u
koHaeHcanus. McnapeHue u
KHUIICHUE

AOCOIIOTHAS ¥ OTHOCUTEIIbHAS
BJIAXKHOCTH BO3/1yXa.
Haceimenssiit map

O6opynoBanue "Touka
pocra"

TBépnoe teno. Kpucrannuueckue
" aMop(QHBIE Teaa. AHH30TPOIIHS

https://lesson.edu.ru/lesson/e5a

42 | cBowcTB KpucTawioB. JXKuakue 85fa8-8c32-4481-a750-
kpucTawuibl. COBpeMEHHBIC c4ab6d1b5eb5
MaTepHalbl

bubmuorexa [JOK

43

44

45

[lnaBneHue u KpucTaIIU3aIUs.
VY aenbHas TEMI0TA MIIABJICHUSL.
CyOnumarus

YpaBHEHHE TEIUIOBOTO OajlaHca

DnexkTpu3anus Ted.
OnexTpuyeckud 3apsan. [IBa Buna
HIEKTPHYECKUX 3apsi/I0B

https://m.edsoo.ru/ff0c6708
https://lesson.edu.ru/lesson/e5a
85fa8-8c32-4481-a750-
c4ab6d1b5eb5

Bu6nmoreka [JOK
https://m.edsoo.ru/ff0c6820

Bu6nnoreka [JOK
https://m.edsoo.ru/ffOc6bcc

46

IIpoBOIHUKH, TUINEKTPUKU U
MOJYIPOBOJHUKH. 3aKOH
COXPAHEHUS DIIEKTPUUECKOTO
3apsga

Bu6nnoreka [JOK
https://m.edsoo.ru/ff0cbbcc

B3aumopeucTBue 3apsaoB. 3aKOH

bubnuoreka IIOK
https://m.edsoo.ru/ffOc6ced

47 | Kynona. TouedHbId https://lesson.edu.ru/lesson/e7f8c
ANEKTPHUYCCKUH 3apsi]] 786-2334-4998-8bc0-
82c84a311586
Hanpsx€HHOCTB 311EKTPUYECKOro
nosst. [IpuHuun cyneprno3uuuu bubnuorexa LHOK

48

3NEKTpUUECKUX noneu. Jlunuu
HaIIpSKEHHOCTH

Pabora cuit 371eKTpOCTaTHIECKOro

https://m.edsoo.ru/ffOc6df2

https://lesson.edu.ru/lesson/4fff

49  moms. Iotentmain. Pa3HocTs 851d-0d6d-4358-b3d7-
MOTEHIIAAIOB 0d9534fcc805
[TpOBOAHUKH U AUIIEKTPHKH B

5y  IEKTPOCTATHHECKOM rove. bubmuorexa [JOK
JusnexTpuueckas https://m.edso0.ru/ff0c7018
POHHIIAEMOCTh

51  Dnekrpoemrocts. Kongencatop bubmmorexa [JOK

52

ONEeKTPOEMKOCTD MIIOCKOTO
KOHJIeHCaTopa. DHEprus
3apsHKEHHOT0 KOHJIEHCATOpa

https://m.edsoo.ru/ff0c7126

bubmuorexa LIOK
https://m.edsoo.ru/ff0c72c0

53

JlaGoparophas pabora
"M3MepeHne 3IeKTPOEMKOCTH
KOHJIeHcaTopa"

O6opynosanue "Touka pocra”



https://lesson.edu.ru/lesson/e5a85fa8-8c32-4481-a750-c4ab6d1b5eb5
https://lesson.edu.ru/lesson/e5a85fa8-8c32-4481-a750-c4ab6d1b5eb5
https://lesson.edu.ru/lesson/e5a85fa8-8c32-4481-a750-c4ab6d1b5eb5
https://m.edsoo.ru/ff0c6708
https://lesson.edu.ru/lesson/e5a85fa8-8c32-4481-a750-c4ab6d1b5eb5
https://lesson.edu.ru/lesson/e5a85fa8-8c32-4481-a750-c4ab6d1b5eb5
https://lesson.edu.ru/lesson/e5a85fa8-8c32-4481-a750-c4ab6d1b5eb5
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://lesson.edu.ru/lesson/e7f8c786-2334-4998-8bc0-82c84a311586
https://lesson.edu.ru/lesson/e7f8c786-2334-4998-8bc0-82c84a311586
https://lesson.edu.ru/lesson/e7f8c786-2334-4998-8bc0-82c84a311586
https://m.edsoo.ru/ff0c6df2
https://lesson.edu.ru/lesson/4fff851d-0d6d-4358-b3d7-0d9534fcc805
https://lesson.edu.ru/lesson/4fff851d-0d6d-4358-b3d7-0d9534fcc805
https://lesson.edu.ru/lesson/4fff851d-0d6d-4358-b3d7-0d9534fcc805
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
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[Ipunuun geicTBus u
MIpUMEHEHNE KOHACHCATOPOB,
KOITMPOBAIHHOTO aIlapara,

>4 CTPYHHOTrO IPUHTEPA.
DJeKTpocTaTH4ecKas 3amura.
3a3emIieHne IeKTPOIprUOOPOB
ONEeKTpUYECKUH TOK, YCIOBUS €T0
cymectBoBaHuA. [1oCTOSIHHBIN
55 | tok. Cuna Toka. Hanpsokenue. O6opynosanue "Touka pocra”
Compotusnenue. 3akoH Oma 11t
y4acTKa [enu
ITocmenoBarenbHOE,
napajuieIbHOe, CMEITaHHOE Bubmorexa [[OK
5p | COC/NHCHIC POBOMTHIKOB. https://m.edsoo.ru/ff0c74f0
JlaboparopHas pabora «/3yuenue " "
Oo6opynosanue "Touka pocta
CMEIIaHHOTO COETNHEHMS
PE3UCTOPOBY
PaGoTta u MOIIHOCTE Bu6nmoreka [JOK
57  2IEKTPUYECKOro TOKa. 3aKOH https://m.edsoo.ru/ff0c7838
Jbxoyns-Jlenna ObopynoBanue "Touka pocra"
3axon OMa 17151 TOJTHOM
(3aMKHYTOM) DIEKTPUIECKOI
uenu. KopoTkoe 3aMbIkaHue. bubmmorexa [IOK
58  Jlabopartopnas paboTa https://m.edsoo.ru/ff0c7ae0
«3mepenne IC uctouHuka O6opynoBanue "Touka pocta”
TOKa ¥ €r0 BHYTPEHHETO
COIIPOTHUBJICHUSD)
DneKTpoHHAas MPOBOANMOCTb
TBEPABIX METAJIIOB. 3aBUCUMOCTh
59 | conmpoTHBIIEHUS METAJLIOB OT
TEMIIEPATYPHI.
CBepXIpoBOUMOCTH
60 DNeKTpUYeCKUH TOK B BaKyyMe.
CBoHCTBa 3JIEKTPOHHBIX ITyYKOB
ITonynpoBoIHUKH, UX bubnuoreka [IOK
cOOCTBEHHAs ¥ IPUMECHast https://m.edsoo.ru/ff0c84ae
61 mpoBoaumocts. CBorcTBa Pp—N- https://lesson.edu.ru/lesson/7a67a
nepexoa. [1oaynpoBoIHUKOBbIC 321-93bd-4952-874c-
pUOOPHI 644 7fec7987
OneKTpUYECKUH TOK B pacTBOpax bubmorexa LOK
https://m.edsoo.ru/ff0c82ba
62 gp ACILIaRax SJIEKTPOIUTOB. https://lesson.edu.ru/lesson/e15b
HerTpo T era 92€5-0007-420e-a68b-
JMCCOLMAMSL. DIEKTPOIIN3 6105356053
DNEeKTPUIECKUH TOK B razax. bubmmorexa LIOK
CaMOCTOSTOILHLLT I https://m.edsoo.ru/ff0c84ae
63 HeCaMOCTORTEHHEI Pa3pA https://lesson.edu.ru/lesson/7a67a
Monsns. Thiasma ’ 321-93bd-4952-874c-
’ 64f47fec7987
3neKTPquCKHe npudOpkI 1 Bubsorexa LIOK
pg | YCTPONCTBA M AX TpAKTIiccikoe https://m.edsoo.ru/ffOc86fc

npuMeHenue. [IpaBuina TeXHUKH
0€e30IMacHOCTH

O6opynoBanue "Touka pocta”



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://lesson.edu.ru/lesson/7a67a321-93bd-4952-874c-64f47fec7987
https://lesson.edu.ru/lesson/7a67a321-93bd-4952-874c-64f47fec7987
https://lesson.edu.ru/lesson/7a67a321-93bd-4952-874c-64f47fec7987
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://lesson.edu.ru/lesson/7a67a321-93bd-4952-874c-64f47fec7987
https://lesson.edu.ru/lesson/7a67a321-93bd-4952-874c-64f47fec7987
https://lesson.edu.ru/lesson/7a67a321-93bd-4952-874c-64f47fec7987
https://m.edsoo.ru/ff0c86fc
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65 O06o0maronuii ypok 1 bubmmnorexa [IOK
«DNeKTPOIMHAMHKA) https://m.edsoo.ru/ff0c88be
Kontponbnas pabota o Teme

66 «Onekrpocratuka. [TocTOSHHBII 1 bubmmoreka [JOK
SIIEKTpHYECKHi TOK. TOKM B https://m.edsoo.ru/ffOc8a8a
Pa3IMYHbIX CPEIax»

o PZ;ZP;;H;HTZﬁZK. KontponbHas . Bu6morexa LIOK
,F,) " https://m.edsoo.ru/ff0c8c56

DIEKTPOTMHAMHKA

68 Pesepsusiii ypok. O6o0marommit 1 Bubmuorexa LHOK
ypok 1o Temam 10 kiracca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[MTPOI'PAMME



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
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11 KJIACC

KoanyecTBo yacoB

Ne Tema ypoka Kontpoas Ilpaktn JJeKTpOHHBIE HHdpOBLIE
n/n Bcero | Hble yeckne | 00pa3oBaTe/ibHbIE PecypChl
padoThI padoThI
[TocTostHHBIE MarHUTHI U UX
B3anMoJieicTBUe. MarHuTHOE bu6nmoreka [JOK
1 mojie. Bexrop MarHuTHOM 1 https://m.edsoo.ru/ff0c9778
UHIYKIUU. JINHUY MarHUTHOM O6opynosanue "Touka pocra”
WHAYKIAA
MarauTtHoOE 1oJie TIPOBOTHUKA C Bubmorexa [[OK
2  TOKOM Onf’ 1T perena. 1 https://m.edsoo.ru/ff0c98fe
BsanmogeiicTBre mpOBOIHUKOB C " "
Oo6opynoBanue "Todka pocTta
TOKOM
JlaGoparopHas pabota «M3yuenue bubnuoreka [IOK
3 MarHUTHOTO MOJIS KaTYIIKH C 1 1 https://m.edsoo.ru/ff0c98fe
TOKOM» O6opynosanue "Touka pocta”
JleicTBHE MarHUTHOT'O IIOJIS Ha
MPOBOJHUK ¢ ToKoM. Cuia
Aﬁ)\4ne§a. JlabopaTtopHas paboTa bubmorexa HOK
4 . 1 1 https://m.edsoo.ru/ff0c9acO
«HccnenoBanue AeiCTBUS " "
Oo6opynosanue "Touka pocta
ITOCTOSTHHOT'O MarHrTa Ha PaMKy C
TOKOM»
JleicTBEe MarHUTHOT'O ITIOJIS HA
5 JBIKYILYIOCS 3apsDKEHHYIO 1 Bubmuoreka [JOK
yacrtuily. Cuna Jlopenna. Pabora https://m.edsoo.ru/ffOc9df4
cwibl Jlopenua
DneKTpoMarHuTHAsE HHAYKIIHS.
[ToTox BekTOpa MarHUTHOM
6 uaaykud. 31 C nHIyKIIN. 1
3aKOH 3JEKTPOMArHUTHON
nHayknun Oapazest
JlaboparopHnas pabora bubnuoreka LJOK
7 «HccnenoBanue siBIeHUS 1 1 https://m.edsoo.ru/ff0cal50
3NEKTPOMArHUTHON MHIYKIIMH» Obopynosanue "Touka pocra"
WNHnyxTuBHOCTS. SIBNIEHUE
camouHaykiuu. 3J1C
8 caMOI/I}IizKEHH. Bfllepl"l/lﬂ 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0ca600
MarHMTHOTO TOJIS KaTyIIKH C
TOKOM. DIIEKTPOMArHUTHOE TI0JIE
TexHu4ecKue ycTporucTBa U UX
MIPUMEHEHHUE: TIOCTOSTHHBIC
9 MarHHTEHI, JIEKTPOMATHUTEI, 1 OBopyoBane "Touka pocra”
3JIEKTPOJIBUrATENIb, YCKOPUTEIIN
3JIEeMEHTAPHBIX YaCTHII,
WHAYKIIMOHHAS T1€Yh
O6o0marommii ypok «MarautHoe
10 HOHG.H;HCI]:ITPOI\Z;.)FHI/ITH%).H 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0cab82
HMHIYKIIHASD
KontponsHas pabora 1o Teme
11 <<Mar[})1mﬂoe nrz)ne. 1 1 bubmorexa [IOK

BHCKTPOMEIFHI/ITHS.H UHAOYKIOUS»

https://m.edsoo.ru/ffOcad58



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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12

CB00OOIHBIE MEXaHUYECKUE
konebanus. ["apmoHnueckue
KoJjieOanus. Y paBHECHHC
TapMOHHYECKHUX KOJICOaHMUI.
IIpespalenue sHepruu

bubmnoreka LIOK
https://m.edsoo.ru/ffOcaf06

13

JlaGoparopHnas pabdora
«HccnenoBanne 3aBUCUMOCTH
MepHO/Ia MAJIBIX KOJICOAHHH rpy3a
Ha HUATH OT JJTUHBI HUTH W MacCHhI
rpy3a»

n

Ob6opynoBanne "Touka pocTta

14

KonebaTenbHbIH KOHTYD.
CBOOOHBIC DIICKTPOMArHUTHEIE
KoJeOaHus B HICATHEHOM
K0J1e0aTeIIbHOM KOHTYPE.
AHanorus Mexnuy
MEXaHWYECKUMU H
ANEKTPOMATHUTHBIMHU
KOJIeOaHUSIMU

bubmunoreka LIOK
https://m.edsoo.ru/ffOch820

15

16

17

®opmyna Tomcona. 3aKoH
COXpaHCHI/IH 3HCpFI/II/I B
HIeaabHOM K0JIe0aTeIbHOM
KOHTYpE

[IpencraBnenue o 3aTyXarIUX
KoseOaHusIX. BeiHyXIeHHbIE
MeXaHHUYECKHE KOJIeOaHus.
Pesonanc. BrinyxneHHbIE
QJICKTPOMArHuTHLIC KOHGGaHI/Iﬂ

[TepeMeHHBIA TOK.
CuHyconIanbHBIN TIePEMEHHBIN
TOK. MOIIHOCTh IEPEMEHHOTO
TOKA. AMIUTUTYIHOE U
JISHCTBYIOIEE 3HAUEHUE CUIIbI
TOKA U HaMPSHKCHUS

bubnuoreka LIOK
https://m.edsoo.ru/ffOcb9c4

Bu6nnoreka [JOK
https://m.edsoo.ru/ffOcbb86

bubmmoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

21

22

Tpancdopmatop. [IponsBojacTso,
nepeaaya u noTpediaeHne
JIEKTPUIECKOI SHEprun

VY CTpoiCTBO M MPaKTHUECKOE
MIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, [€HEpaTOpa NIEPEMEHHOIO
TOKA, JINHU 3JeKTponepeaay

DKOJIOTMYECKUE PUCKU MIPU
MPOU3BOJICTBE AIEKTPOIHEPTHUM.
Kynbrypa ucnosnap3oBanus
3JIEKTPO3HEPTUU B TIOBCETHEBHOU
JKA3HU

MexaHn4yecKre BOJHBI, yCIOBUS
pacnpoctpanenus. [lepuos.
CKOpOCTh pactipOCTpaHEHHS U
JuinHa BosiHBL. [lonepeunsle n
MPOI0JIbHBIE BOJIHBI

3Byk. CKOpOCTB 3BYyKa.
I'poMmkocTh 3ByKa. BricoTa ToHa.
TeM0Op 3BYyKa

bubaunoreka IIOK
https://m.edsoo.ru/ff0cc324
Oo6opynosanue "Touka pocra'

il

Bu6nuoreka IJOK
https://m.edsoo.ru/ff0cca54

bubmuoreka IIOK
https://m.edsoo.ru/ffOcccOc



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
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3J1€KTp0MaFHHTHI:I€ BOJIHBI, UX

bubmunoreka IIOK

23 ceoicrsa u ckopocts. Hlxana https://m.edsoo.ru/ffOccfe0
JIEKTPOMAarHUTHBIX BOJIH
[IpuHune! paguocssisu 1
24  rteneBuaeHus. Pa3Butue cpencTs
cBs13u. Pagunosiokamus
o5 Kontponbnas padota Bubmuorexa LJOK
«KonebaHus v BOJHBI» https://m.edsoo.ru/ff0cc6f8
IIpssMonuHeiiHOE
o | PaclpocTpaHeHue CBETa B Bubmuoreka LJOK
OIHOPOIHOM cpeme. ToueuHsIit https://m.edsoo.ru/ff0cd350
UCTOYHUK cBeTa. JIyd cBeTa
27 orpamen enera. Toerpoere BuGmiorexa LIOK
p S P https://m.edsoo.ru/ff0cd4e0
n300paKeHUH B IJIOCKOM 3€pKajie
IIpenomnenue ceera. [lonHoe
og | BHYTPEHHEE OTpakeHHue. bubmmorexa [IOK
[penenbHBIA yroJ MOJIHOTO https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPaKEHHS
JlaGopartopHas paboTa bubnuoreka [IOK
29  «M3mepeHue mokaszarens https://m.edsoo.ru/ff0cd67a
MIPETOMIICHUS CTEKIIa» Obopynosanue "Touka pocra"
JIunzel. [loctpoenue
30 n300paxkeHuil B inH3e. Dopmyna bubmmorexa [IOK
TOHKOM JINH3BI. YBEIUYCHHE https://m.edsoo.ru/ff0cddle
JIMH3bI
JlaGopartopHas paboTa
31  «MccnepoBaHue CBOMCTB Obopynosanue "Touka pocra"
M300paKeHUH B JIMH3AX»
Jucnepcus ceera. Cl0XKHBIN
coctaB Oeyoro cBera. LIBer. " "
32 JaGoparopsas pabora Ob6opynosanue "Touka pocta
«Habmronenue aucnepcun cBeTay
s | prcpepem aneri. BuGmotexa 110K
paxtt S https://m.edsoo.ru/ff0ced22
Jdudpaxnronnas pemérka
34 [ToniepeyHOCTH CBETOBBIX BOJIH. Bbubmuorexa [JOK
[Monsipusanus cBera https://m.edsoo.ru/ff0cf02e
Onrtuveckue npruOOpsHI 1
35 | ycTpoiicTBa U YCIOBHUS UX
0€301acHOr0 NPUMEHEHHSI
I'panuiel npuMeHUMOCTH
36 KJIaCCUYECKOW MEXaHUKH. bubmuoreka LIOK
[MocTynatel CrielUaIbHOW TEOPUU https://m.edso0.ru/ff0cf862
OTHOCUTEIILHOCTH
37 OOT}I;I(()); Hgﬁgiizzz; 3ameieHne bubmorexa LOK
AAHOBP ' A https://m.edsoo.ru/ffOcfa42
BPEMEHU U COKpAICHUE JITHHBI
OHeprus ¥ UMITYJIbC
38 peNATUBUCTCKOHN yacThibl. CBSI3b bubmorexa [JOK

MAcCCHI C SHEPTUEH U UMITYJIbCOM.
DHeprusi HoKos

https://m.edsoo.ru/ffOcfc68



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
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Kontponbhas padora «Onrtuka.

bubmunoreka IIOK

39 OcuoBel criemaiLHoif Teopun https://m.edsoo.ru/ffOcf6f0
OTHOCUTEILHOCTI

40 ®oronsl. Popmyna [Imanka. bubmmorexa [IOK
DHeprusi ¥ UMITyJIbC HOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEIOBAHUE

bubmunoreka LIOK

41 orodppexra. Ompiret A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poro3addekra.

42 YpaBHeHue DWHINITEHHA AJIs bubmmnoreka [IOK
doroadhpexra. «Kpacnas https://m.edsoo.ru/ff0d015e
rpanunay dporodddexra

13 Mebonena, Xnvmseornoe ncrcrsic bubmorera LIOK

ACBa: A https://m.edsoo.ru/ff0d04a6
CBETa
TexHuueckue ycTpoucTBa u
MPAKTUIECKOE MPUMCHEHUE:

44
¢dorosneMeHT, GOTONATUHK,

COJTHEYHasi Oarapesi, CBETOIHO/
45 Pemenue 3amad mo teme bubnuoreka LIOK

https://m.edsoo.ru/ff0d0302

«DJIeMEHThI KBAHTOBOM ONTUKI)Y

Monens atoma Tomcona. OnbITEI
Pesepdopna mo paccesauro a-
gactuil. [ImanerapHas Monens

Bu6nnoreka [JOK
https://m.edsoo.ru/ff0d091a

aToMa

47

[Toctynatel bopa

bubaunoreka IIOK
https://m.edsoo.ru/ff0d0afa

48

M3nyyeHue u NorjaounieHue

(hOTOHOB IpH NEPEX0JIE aTOMa C

OJTHOT'O YPOBHS HEPTUU Ha
Jpyroi. Busbl ciekTpos

bubmmoreka LIOK
https://m.edsoo.ru/ff0dOafa

49

BoHOBEIE CBOMCTBA YaCTHIIL.
Bounbl ne bpouds.
KopnyckynsapHo-BoIHOBOW
nyanu3M. CIIOHTaHHOE U
BBIHYXJICHHOE HU3ITyYeHHe

bubmuoreka IIOK
https://m.edsoo.ru/ff0d0ca8

50

51

52

OTKpBITHE PaMOAKTUBHOCTH.

Omnertel Pesepdopna mo
ONpeJIeNICHHIO COCTaBa
PaaOAKTUBHOI'O U3JIIYUCHUA

CaoricTBa anbda-, bera-, raMma-

u3nyyeHus. BnusiHue
PpallOaKTUBHOCTH HA KUBbBIE
OpraHu3Mbl

OTKpbITHE IPOTOHA U HEWTPOHA.

Uzoronsl. Anbda-pacnan.

ONEeKTPOHHBIN 1 TIO3UTPOHHBIN
Oera-pacnaa. 'amMmma-u3nyueHue

bubnuoreka LIOK
https://m.edsoo.ru/ff0d0fd2

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
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https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
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53

DHeprus CBsS3U HyKJIOHOB B sIZIpe.
Snepubie peakuuu. AnepHbid
peakrtop. [Ipobmemsr,
[EPCIEKTUBBI, SKOJIOTHYECKHE
ACTIEKTHI SIACPHOU SHEPTCTUKHU

bubmnoreka LIOK
https://m.edso00.ru/ff0d1356

54

55

DneMeHTapHbIE YaCTHIIBI.
OTKpbITHE TO3UTPOHA. METOIBI
HaOMIOACHUS M PETUCTPAITHH
3JIeMEHTapHbIX YacTull. Kpyriberi
cTon «DyHIaMeHTaIbHBIC
B3auMoOJeHCTBUS. EnmHCTBO
(hM3UIeCKOW KapTHHBI MUpPa»

Bun 38€3qH0r0 HeOa. Co3Be3aus,
SIPKUE 3BE3/bI, IJIAHETHI, UX
BuauMoe asmxenue. Conmneunas
cucTeMa

bubmunoreka LIOK
https://m.edsoo.ru/ff0d0e38

56

57

58

59

Connue. ConHeyHasi akTUBHOCT.
Ucrounuk snepruu ConHua u
3BE3]

3BE31BI, UX OCHOBHEIC
XapaKTEPUCTUKU. 3BE3/IbI TTTABHOU
MOCJIEI0BATEIbHOCTH.
BnyTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHBbIE MTPeICTaBICHUS O
MNPOUCXOKICHUU U HBOJIFOIIUU
ConHua u 3B€31

Mineunsid [yt — Haia
lanaxruka. [Tonoxenue u
nskenne Comanna B ['amakTHke.
lanaktuku. YeépHbie ObIpHI B
SIApax rajJakTHK

Bcenennas. Pa3oeranue
ranakTuk. Teopus bonsiioro
B3pbIBA. PENIMKTOBOE U3ITyYEHHE.
MeraragakTuka

60

61

62

Hepermennsie npobiembl
aCTPOHOMHUH

Konrponbhas paboTa «neMeHThI
ACTPOHOMUH U acTPOPUIUKID

O6o0maromwmii ypok. Ponb
(bM3UKH 1 aCTPOHOMUH B
3KOHOMHYECKOM,
TEXHOJIOTMYECKOH, COLIMATBLHON 1
3THYECKOH chepax AesITeIbHOCTH
YeJI0OBEKa

63

64

O6o0maromumii ypok. Poib n
MeCTO (PM3HUKH U aCTPOHOMHU B
COBPEMEHHON Hay4YHOH KapTHUHE
MHUpa

O6o0maromwmii ypok. Ponb
(hm3nyecKoil TEOPUH B
(hopMHUPOBaHUH MPEACTABICHUH O
¢$u3nUecKoil KapTuHe MUpa



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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65

O6o0maromumii ypok. Mecto
(bU3MYECKOl KapTHHBI MUpA B
o0IIIeM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYIHBIX
Npe/ICTaBIICHUI O TIPHUPOC

66

67

PesepBHblii ypok. Marautsoe
noJsie. DJIeKTpOMarHuTHas
WHIYKIHAS

PesepBHsIii ypok. OnTuka.
OCHOBHI CTIEIMATEHOMN TEOPHH
OTHOCHUTEIbHOCTH

68

Pesepnrlii ypok. KBantoBas
¢uzuka. DIeMeHTHl aCTPOHOMHHU
1 acTpOPHU3UKH

Bbu6nmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBUIEE KOJIMYECTBO YACOB I10
I[MTPOI'PAMME

68



https://m.edsoo.ru/ff0d1784
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YYEBHO-METOAUYECKOE OBECIIEYEHHE OBPA3OBATEJIBHOI'O
MHPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

* ®usuka, 10 xmacc/ Mskumes I'.4., byxosueB b.b., Corckuit H.H. mon penakumeit
[TapdentbeBoit H.A., Akimoneproe obmiectBo «M3aatenberBo «IIpocBenienney

o ®msuka, 11 wmacc/ Mskumes I'.JI., Byxosues b.b., Yapyrun B.M. mon penakuueit
[MapdenTreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemmenuey

METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJA

1. Kupuk JI. A. ®usuka: COOpHUK 3aJaHMid U caMOCTOSTENbHBIX pabor. 11 xm. / JI. A.
Kupuk, 10. U. luk. — M.: Unekca, 2019.

2. Mapon A.E., Mapon E.A.®uzuka. 11 kn. Jmmaktudeckue marepuansl — M.: JIpoda
2020.

3. O. U. I'pomuieBa KonTponpHbIE 1 caMocTosITeNbHBIE paboThl o pusuke. 11 ximacc / O. U.
I'pomieBa. — M.: U3narenbcTBO «OK3aMen», 2022.

4. Matepuanbl 1Jis MOATOTOBKH K €IMHOMY T'OCYJapCTBEHHOMY SK3aMEHY

5. COOpHUK HOPMAaTUBHBIX JOKYMEHTOB 110 pu3uke, «/Ipodar.

6. HaBonokosa H.I1. u ap. ®usuka B mkosne «lIpenmernas nexens», Poctos-na-Jlony, usm.
«DeHuKe.

7. CripaBOYHUK LIKOJIbHUKA 110 dusnke 7 —11 knaccwi», podar.

8. AnexkceeB A. «lllkonbubii penerurop Pusmka 7-11 kmaccel ¢ MyIbTUMEIUHHON
oOyuatoieit cucremoii», Mocksa, Cankt-IlerepOypr u np.

9. Kamenenkuit C.E., OpexoB B.Il. Meroauka pemeHust 3agad mo (Gpu3MKe B CpeIHEH
uikone. [Tocobue s yuureneit. — M.: [IpocBemienue

HUPPOBBIE OBPA3OBATEJBHBIE PECYPCbl HW PECYPCbBlI CETH
HUHTEPHET

1. www.fizika.ru

2. www.all-fizika.com

3. https://nsportal.ru/shkola/fizika

4. http://distant.msu.ru/course/view.php?id=89

5. http://www.drofa.ru/for-users/teacher/help/

6. www.fizportal.ru — «®usudeckuii mopramn

7. www.center.fio.ru/som - metoauueckre peKOMEHIAIMN YIUTETIO-PEIMETHUKY

8. www.fipi.ru — marepuansi caiira ®UIU

9. www.standart.edu.ru — dbemepanbHbIii TOCYIapCTBEHHBIN 00pa30BaTEIbHBINA CTAHAAPT

10. www.fizportal.ru — «®usnveckuii mopramy

11. www.center.

12. fio.ru/som - MeTogMUECKUE PEKOMEHIANNN YIYUTETIO-IPEIMETHUKY

13. www.fipi.ru — marepuainsi caiita ®UIN

14. https://fg.resh.edu.ru/

15. Lentp oOpa3oBaHMsI €CTECTBEHHO-HAYYHOW M TEXHOJIOTHUYECKON HAmpaBICHHOCTEH
«Touxka pocta»



