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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS HAa YpOBHE CpeJHEro oOmiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJIOKEHHHA M TpeOOBaHMI K pe3yabTaTaM OCBOCHHS OCHOBHOM
oOpa3oBaTellbHOW mporpaMMmel, mpenctaBieHHpix B @OI'OC COO, a Takke C yd€Tom
denepanpHOl pabouell MporpaMMbl BOCIIUTAaHMS M KOHILEHIMHM TPENOJaBaHUs Yy4eOHOTO
npeamera «®Puszuka» B oOpa3oBaTelbHbIX opraHu3anusx Poccuiickorr  ®Denepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue TporpaMMbel 1O (PHU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuHBI Mupa oOydatoutuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO Moixoa. IIporpamma no gusuke cOOTBETCTBYET
tpeboBanusaM PI'OC COO k miIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMEeTHbIM
pe3yiabTaTaM OOyueHHus, a TaKKe YYUTHIBAET HEOOXOJMMOCTb pPEaU3alMU MEXKIPEAMETHBIX
CBsA3€M (U3MKM C €CTEeCTBEHHO-HAayYHbIMU Yy4eOHBIMU IpenMeramMu. B Hell ompenensitoTcs
OCHOBHbBIE 1I€IM U3y4yeHUs (U3UKH Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3UKU: JIMYHOCTHBIE, MeETalpeAMETHble, NpeaMeTHble (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3suke BKIIOYAET:

® IIJIaHUpPYEMbIE Pe3yJIbTaThl OCBOCHHS Kypca (pU3UKH Ha 0a30BOM YpOBHE, B TOM UYHCIIE

MpeIMETHBIE Pe3yabTaThl MO rojiaM O0yYeHUS;

e cojepxaHue yueOHOro npeamera «Pusnkay no rogam oOydeHusl.

du3nka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAY€CTBE YI€OHOTO
MpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIM BKJIAJ B CHCTEMY 3HAHUN 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc GU3HKA — CHCTEMOOOPA3yIOMMMA JJIsi €CTECTBEHHO-HAyYHBIX Y4YCOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUI, N3ydaeMbIX
xuMueH, ouonoruedt, gusmdyeckoit reorpadueid m actpoHoMuei. Vcmonp3oBaHWe M aKTUBHOE
npuMeHeHne (U3NYECKUX 3HAHUW ONpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe DHHEPreTUKH, TPAHCIOPTA, OCBOEHHUS KOCMOCA, IOJYYEHHUS HOBBIX
MaTepHajoB C 3alaHHBIMU CBOWCTBaMU U Apyrux. M3ydenue ¢pu3nku BHOCUT OCHOBHOM BKJIaJ B
(dbopMHUpOBaHHE €CTECTBEHHO-HAYYHOI KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MPUMEHSTh HaAyYHBIM METOJ [MO3HAHUS TPU BHIMOJIHEHUHU UMHU Y4eOHBIX UCCIICIOBAHUI.

B ocHoBy kypca pusuku st ypoBHS CpeAHEro o0IIero o0pa3oBaHusl MOJO0XKEH Psij UJIeH,
KOTOPBIE MOXHO pacCMaTpUBaTh Kak MPUHLUIIBI €T0 OCTPOECHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBIJISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3lesoB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ Hel MaTepuan Kypca (pusnku o0beTuHEH BOKPYT
¢usnueckux Teopuil. BenymuMm B Kypce sBuserca (OpMUpOBaHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaT€pPHH, BELIECTBE U IOJIE.

Hoesn cymanumapuzayuu. E€ peanuzainus mpeamnonaraeT MCHOIb30BaHUE TYMaHUTApHOTO
noTeHuana Gpu3nyeckoi HayKu, OCMBICIIEHUE CBS3M Pa3BUTUS (PU3MKH C pa3BUTHEM OOIIECTBA,
a TaKk)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMHU M 9KOJIOTHYECKUMU IpoOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kype Gu3nku npeamnonaraeT 3HakoMCTBO C HIMPOKHM
KPYroM TEXHUYECKHUX M TEXHOJOTUUYECKUX MTPHIIOKEHNI N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peamusyeTcss MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJEp KaHus,
MOCBSIIEHHBIX 3KOJIOTMYECKHMM MpoOJIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM



TEXHUKHU M TEXHOJIOTUH, a TaKKe 00CYKJICHHsSI TPOOJIEM PallMOHATBHOTO MPUPOJIOTIONB30BAHUS U
HKOJIOTUYECKOM 0€301MacHOCTH.

CrepXHEBBIMH DJIEMEHTaMHU Kypca (M3UKM Ha yYpOBHE CpenHero oOImero oOpa3oBaHUs
ABISIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHUNA O CTPYKTYpE HOCTPOCHHS
¢busnueckoil Teopuu, posid (YHIAMCHTAIBHBIX 3aKOHOB M IPHUHIIMIIOB B COBPEMEHHBIX
MNpCACTAaBJICHUAX O IPUPOAC, I'paHULAX NPUMCHUMOCTHU TCOprI, JUIA OIIMCaHus C€CTCCTBCHHO-
Hay4YHBIX SIBJIEHUH U IIPOLIECCOB).

CucTeMHO-IEeITETFHOCTHBIN MOJIX0/ B Kypce (PU3UKH pean3yeTcs MPekKae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIFHON NeATeNbHOCTH oOydarontuxcs. J{ins 6a30Boro ypoBHsI Kypca
(GU3MKH — 3TO KCHOJIB30BAHME CHUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPHMEHTOB U
abopaTOpPHBIX pabOT, KOTOphIE B TporpaMme Mo (u3nke oOBeAMHEHBI B OOUIMN CIUCOK
YUEHHUYECKUX TPAKTHYECKUX padoT. BriaeneHne B ykazaHHOM NepedHe JTabOpaTOpPHBIX padoT,
MNPOBOAVMMEBIX JJid KOHTPOJIA MW OLCHKHU, OCYHICCTBIIACTCA YYaCTHHUKAMH O6p330BaT€J'II)HOFO
rporecca UCX0/i1 U3 0COOCHHOCTEN MIIaHMPOBaHUS U OCHalleHus kaObuHeTa Qu3uku. [Ipu 3Tom
obOecnieunBaeTcs OBJIAJIeHHE OOYyYarOIIMMHCS YMEHMSIMH IPOBOJUTH KOCBEHHBIE H3MEPEHUS,
HUCCJIe10BaHUA 3aBHCHUMOCTEMN (1)I/ISI/I‘-I€CKI/IX BCIIMYMH W IOCTAHOBKY OIIBITOB II0 IIPOBEPKE
MPEATOKCHHBIX TUIIOTES.

Bonrmoe BHUMaHME YACTACTCA PCIICHUIO pvaéTHI)IX 1 KA4YECTBCHHBIX 3a1a4. HpI/I 9TOM
IUTSL pacU€THBIX 3a/1a4 MIPUOPUTETOM SIBIISTFOTCS 3a]1a9 C SIBHO 3aJIaHHON (DH3MYECKOW MOJETBIO,
MO3BOJISIONINE MPUMEHSTh H3y4YeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasferna
KypcCa, TaK U UHTCTPUPYA 3HAHUA U3 PA3HBIX pa3aciioB. JIJ'IH KaUCCTBCHHBIX 3a/la4 IIPUOPUTETOM
SBIIAIOTCS 3a/laHusl Ha OOBSICHEHHWE NPOTeKaHWs (QU3UUYECKUX SBJICHUM W TIPOIECCOB B
OKpYXarolend >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJETM Uil CUTYalldd TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu DPI'OC COO k MarepuasbHO-TEXHUUYECKOMY
obecrieueHnI0 y4eOHOTO mpoliecca 0a30BbI YpOBEHb Kypca (PH3MKH Ha YPOBHE CPEIHETO
oOuiero o0pa3oBaHUs JOJKEH U3Y4aTbCsid B YCIOBHUSIX MPEIMETHOrO KaOuWHeTa (U3UKU WU B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO 1MKiIa. B kabuHere
(bu3HMKKN 10KHO OBITH HE0OX0UMOE 1abopaTopHOE 000PYIOBAHKE ISl BHIOJHEHUS YKa3aHHBIX
B IporpamMmMe Mo (U3MKE YYEHHUYECKHX MPAKTUYECKUX paboT U JAEMOHCTPalMOHHOE
00opyI0BaHUE.

JlemoHcTpamoHHOEe 00OopynoBaHue (OpMUPYETCS B COOTBETCTBUU C IMPUHIMIIOM
MUHUMAaJbHON MOCTATOYHOCTH U 00OecrevnBaeT MOCTAHOBKY IMEPEUYHCIECHHBIX B MpOrpaMMe 1o
(bu3MKe KIIOYEBBIX JAEMOHCTpAUUi I HCCIENOBAaHUS M3Yy4aeMBIX SIBICHUH M TMPOIIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHI.

JlaboparopHoe obOopymoBaHUE ISl YYCHHUYECKUX MPAKTUYECKHX paboT GopmMupyercs B
BHJIE TEMaTHYECKMX KOMIUIEKTOB U OOecreyrBaeTcs B pacyére OJHOTO KOMILIEKTa Ha JBYX
oOyuaronuxca. TeMmarnyeckue KOMIUIEKTHI J1aOOPATOPHOTO OOOPYIOBAHMS JOJKHBI OBITh
MOCTPOCHBI Ha KOMIIJIEKCHOM HCIIOJIb30BaHUHM AHAJIOTOBBIX W HU(POBBIX MpUOOPOB, a TaKKe
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.

OCHOBHBIMH HENSIMU U3YUeHUS (PU3UKU B 00IIEM 00pa30BaHUM SBISIOTCS:

e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOydaloUIMXCsl K HaydYHOMY H3YyUCHHIO

MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH;
® pa3BUTHE TPEACTABIEHWH O HAydHOM MeETOJle¢ TMO3HaHUA © (HOPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHUSIM;



(dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa U3y4yeHHsS OCHOB CTPOCHUS
MaTepuH U (QyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

(bopmMupoBaHUe yMEHHI OOBSCHATH SIBJICHHUS C UCIIOJIBb30BaHUEM (DPM3NYECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTEeJIbCTB;

(dbopmMupoBaHHe MPEACTABICHUNA O POJH (PU3UKH I Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHne 3TuUX Iedell oOecrieunBaeTcs pPEIICHHEeM CIeIYIONUX 3aJad B IIPOIecce
M3ydeHus Kypca GU3UKU Ha YPOBHE CpelHero o0mero o0pa3oBaHus:

nprOOpEeTeHNEe CHCTEMBI 3HAHUH 00 00MMX (PU3NUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSX, BKITIOUAsT MEXaHHUKY, MOJIEKYIAPHYIO (PU3HKY, dJIEKTPOANHAMUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI acTPO(PU3HKHY;

dbopMupoBaHHE YMEHUW TPUMEHSATH TEOPETUYECKUE 3HAHUS IS OOBSICHEHUS
(bU3UYeCKUX SBJICHUW B TIPUPOJE U Il TPUHATHS TPAKTUYECKUX PEIICHUN B
MMOBCEIHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB pEHIeHHs pA3IMYHBIX 3aJad C SIBHO 3aJaHHOM (u3nueckoi
MOJIENbIO, 3a/ay, TOJpa3yMEBAaIOLIUX CAMOCTOSITENIbHOE CcO3/aHue (u3nueckoi
MOJIeNH, aJIeKBaTHOM YCIIOBUSM 3a/1auH;

MOHMMaHHe (U3UYECKUX OCHOB M TIPUHITUIIOB JCUCTBHUS TEXHHUYECKUX YCTPOWCTB M
TEXHOJIOTMYECKHUX MPOIECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENy;

OBJIaJIECHUE METOJIaMU CaMOCTOSITENIbHOTO TUIAHMPOBAHMSI U MPOBEACHUS (PU3HUECKUX
SKCIEPUMEHTOB, AaHaIM3a M  UHTEpHpeTanuu  HUHQOpPMAIMH,  ONpeAeSeHUs
JIOCTOBEPHOCTH MOJIyUEHHOI'O pe3yibTaTa;

CO3/IaHUE YCIIOBUH JJI1 PAa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIBCKON, TBOPUECKOM
NEeSATENBHOCTH.

Ha wmzydyenue ¢usmku (6a30BbI YpOBEHBb) HAa YpOBHE CpeAHEero oOmiero oOpa3oBaHHS
otBoauTcs 136 yvacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 yvacos (2
yaca B HEJIEIIO).

[Ipemiaraemslii B mporpamme 1o Gpu3MKe MepeueHb JIA00PATOPHBIX U MPAKTUICCKUX pabOT
SIBIISICTCSI PEKOMCHJIOBAHHBIM, YYWTENb JeJaeT BBIOOp IMpOBEACHUs TabOpaTOpHBIX paboT u
OTIBITOB C YYETOM UHANBUAYAIBHBIX OCOOCHHOCTEH 00yJatoIIXCsl.

COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3zpnen 1. ®u3uka u MeTOAbI HAYYHOI0 O3HAHUS
®u3nka — Hayka o npupone. HayuHele MeToapl MO3HaHUSA OKpyxarouiero mupa. Poib
HKCIIEPUMEHTA U TEOPUH B MpoIlecce MO3HAHUS MPUPOIbl. IKCIIEPUMEHT B (PU3UKE.
MonenupoBanue Qu3ndeckux sBJICHUN U mpoiieccoB. Hayuneie runote3sl. dusznueckue
3aKOHBI ¥ TEOPUU. | paHHIIBI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHITNIT COOTBETCTBUS.
Ponp u mecto ¢usuku B (HopMHpOBaHMHM COBPEMEHHON Hay4yHOW KapTUHBI MHUpa, B
MPAKTUYECKOU AECATEIBHOCTH JIFOACH.
Jemoncmpayuu
Amnanorosble ¥ IU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIC JATYHKH.

Pa3gen 2. Mexanuka



Tema 1. Kunemamuxa

Mexanuueckoe JBkeHHE. OTHOCHTEIBHOCTh MEXaHWYeCcKOoro ABmkeHus. Cucrema
otcuéra. Tpaekropus.

[lepemenienue, ckopocTb (CpemHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) U YCKOPEHHUE
MaTepuaIbHON TOYKH, UX MPOEKIIMH Ha OCHU CHUCTeMbl KoopauHaT. Clo)kKeHHe NMepeMelIeHU 1
CJIOJKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPCHHOE MPSMOJIMHEHHOE IBIKEHUE. I'paduku 3aBUCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, ITyTU U MEPEMEIEHUS MaTepUaIbHON TOYKUA OT BPEMEHHU.

CBoOoiHOE MajieHne. Y CKOpeHrne CBOOOTHOTO Ta/ICHUS.

KpuBonuueiiHoe naBwxkeHue. [[BkeHME MATEpUAIBHOM TOYKM IO OKPYKHOCTH C
IIOCTOSTHHOM 10 MOJYJI0 CKOPOCTBIO. YTJIOBas CKOPOCTh, JMHEHHas CKOpocThb. llepuon m
yacToTa oOpamienus. LleHTpocTpeMuTensHoe yCKOpeHue.

TexHuueckre YCTPOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: CIUIOMETp, JABWKCHUE
CHapS/IOB, IIETTHBIC U PEMEHHBIC TTepEIavH.

Jlemoncmpayuu

Mogenb cucteMbl 0TCUETA, UILTFOCTPAIIMS KHHEMAaTUYECKUX XapaKTEPUCTUK JIBUKEHUSI.

[IpeobpazoBaHue ABMKEHHUI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3MyXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue nemxenus tena, OpOIIeHHOTO MO/ YIJIOM K TOPH30HTY ¥ TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOHOTO MTaICHUS.

Hamnpanenue ckopoCcTH Mpy IBIKEHUU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO ABUKEHUS C LIEJIBIO ONPEEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOIIEHMS ~ MEXAYy  NYTAMHM, TNPONACHHBIMM  TEJIOM  3a
MIOCJIEIOBATENIbHBIE PAaBHBIE IPOMEXYTKH BpPEMEHUM IPU PABHOYCKOPEHHOM JBW)XEHUU C
Ha4yaJIbHOM CKOPOCTHIO, PABHOM HYIIO.

N3yuenune nBUKEHUs APUKA B BA3KOM KUJIKOCTH.

N3yuenue nBuxeHus tenaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun otHocuTenbHOcTH [anuies. Ilepsiii 3akoH HeroToHa. MIHEpLManbHbIe CUCTEMBI
OTCYETA.

Macca Ttena. Cuna. Ilpunimun cynepno3unuu cuil. Bropoit 3akoH Hprorona ist
MarepuaibHOU Touku. TpeTtuil 3akoH HbroTOHA 17151 MaTepUalIbHBIX TOYEK.

3akoH BceMUpHOro TsaroreHus. Cuna tskectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buabl TpeHus (mokos, ckoibxeHus, kadenus). Cuna Tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIBKEHHUS U cuia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTUBICHUS
MIpU ABMKEHUU TEJIA B )KUJIKOCTU WM rase.

[TocTynarensHO€ ¥ BpamareabHOE JBUKEHUE a0COTIOTHO TBEPAOTO Tena.

MoOMEHT cuiibl OTHOCUTEIBHO OCH BpaieHus. [lmedo cuibl. YcioBus paBHOBECHS
TBEPAOTO Tea.

TexHuueckre yCTpOICTBA W NPAKTUUYECKOE NPUMEHEHUE: MOJALIUIHUKY, JBH)KCHHE
HCKYCCTBEHHBIX CIYTHUKOB.

Jlemoncmpayuu
SIBneHue nHepuuu.
CpaBHeHME MacC B3aMMOJICHCTBYIOLIUX Tell.



Bropoi1 3akoH Herorona.

N3mepenue cui.

CrnosxeHue cuil.

3aBHCHMOCTb CHJIBI YIPYTOCTH OT JepopMaruu.

Hesecomocts. Bec Terna npu yCKOPEHHOM NOJABEME U NTAJICHUM.

CpaBHeHHUE CUJI TPEHUS TOKOSI, KAUYEHHS U CKOJIbKEHUS.

VYcnosus paBHOBeCHs TBEPIOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

W3yuenue nBuxeHust Opycka 1o HaKJIOHHOW IJIIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH CHIJI YHPYTOCTH, BO3HUKAIOIIMX B IPYKMHE U PE3UHOBOM
obpasiie, oT ux aedopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TEJA, UMEIOLIETO OCh BPAILIECHHUS.

Tema 3. 3akonvl coxpaneHusn ¢ MexanHuke

Nmnynsc MaTepualibHOM TOUKH (T€Ja), CUCTEMbI MaTepUaIbHBIX ToueK. MMmynbc cuibl u
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHEeHHs UMITylbca. PeakTHBHOE BMKEHUE.

Pa6ora cuibl. MOIIHOCTE CHITBI.

Kunernueckass sHeprus matepuaibHOW TOuku. Teopema 00 M3MEHEHUM KHHETUYECKOMU
SHEPTHH.

[HoTentmaneHas sueprus. [loTeHnanpHas s3Heprus ynpyro Ae(GopMUpOBaHHON MPYKUHBIL.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHple W HENMOTEHUUANbHbIE CHIIBL. CBsI3b paOOTHl HEMOTEHIHUAIBHBIX CHI C
U3MEHEHHEM MEXAHWYECKOM SHEPTUN CUCTEMBI TEJl. 3AKOH COXPAHEHUS MEXaHUYECKON SHEPTHH.

Ynpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckre yCTpOICTBa M MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOMEpP, MPYKUHHbBIN
IIUCTOJIET, IBUKEHUE PAKeET.

Jlemoncmpayuu

3aKOH COXpaHEHHs UMITYJIbCa.

PeakTuBHOE IBMKEHUE.

Ilepexoa moTeHUMAIBLHON SHEPTUU B KUHETUYECKYIO U 00OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie padomul

N3yuenne aOCOIIOTHO HEYNPYroro yaapa C IOMOLIbI JBYX OIMHAKOBBIX HMTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu paboThl CHIIBI C U3MEHEHHEM MEXaHMUYECKOW SHEpPruu Tena Ha
IIPUMEPE PACTSKEHUS PE3UHOBOIO JKI'yTa.

Pazpnen 3. MouiekyasipHasi GU3MKa ¥ TEPMOJAUHAMHKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOL MeopUul

OCHOBHBIE NOJIOKEHUS MOJICKYISIPHO-KUHETUYECKON TEOPUHU U UX OIBITHOE 000CHOBAaHHUE.
bpoynoBckoe nBwxkenue. Juddyszus. Xapakrep ABMKEHHS M B3aUMOJEHCTBHUS YaCTHIL
BellecTBa. Mojenu CTpOeHHs TIa30oB, XMIKOCTEH M TBEPABIX Ted M OOBSCHEHHE CBOWCTB
BEIIIECTBA HAa OCHOBE 3TUX Mojeneil. Macca u pasmepbl Mousiekysl. KosmuecTBo BemiecTsa.
ITocTossHHAs ABorapo.

Tennosoe paBHOBecue. TeMmeparypa u e€ usMepenue. lllkana remneparyp Llenscus.

Mopnens uaeansHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETHYECKONH TEOPHH
uaeanbHOro rasa. AOCOJIOTHas TemIeparypa Kak Mepa cCpefHed KHHETHYeCKOH »Hepruu
TEIUIOBOTO JBMKeHMs uvacTul rasza. Illkama temmneparyp KensBuna. ['a30Bble 3aKOHBI.
VYpaBuenne MeHnneneesa—Knaneiipona. 3akon JlanpToHa. M30mpoueccel B HI€aIbHOM rase ¢



MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduueckoe MmpeacTaBieHHe U30TPOLIECCOB: H30TepMa,
M30Xopa, n3obapa.

Texaudeckue yCTpONUCTBA U MPAKTUUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMmeTp.

Jlemoncmpayuu

OmnbITH, TOKa3bIBAIOUIME JWCKPETHOE CTPOCHHE BeUIecTBA, (oTorpadum MOJIEKyI
OPraHUYEeCKUX COCTMHECHUMU.

OmnbiTe! 0 AU} PY3UH KUAKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHUSI.

Monens onbita LlTepna.

OMBITHI, TOKA3BIBAIOIIUE CYIIIECTBOBAHUE MEKMOJICKYISIPHOTO B3aUMOCHCTBU.

Monens, WUTIOCTpUpYIOLIas IPUPO.Ly JaBJIECHUS ra3a Ha CTEHKH COCyAa.

OMBITHI, WJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSHUS UJICATTHHOTO T'a3a, H30TPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

Omnpenenenne Macchl BO3/yXa B KJIAaCCHOM KOMHAre Ha OCHOBE H3MEpeHHMHd o00béMa
KOMHATBI, JaBJICHUS U TEMIIEPATYPhl BO3AyXa B HEll.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSTHUS pa3peKeHHOTO Tasa.

Tema 2. Ocnosvt mepmoouHamuKu

TepmonnHamuueckass cuctemMa. BHYTpeHHsAsI SHEpPrusi TEPMOJUHAMHUYECKOW CHCTEMBI U
criocoObl e€ m3MmeHeHus. KonmudecTBo TermoTel U pabota. BHyTpeHHSsT SHEpTHs 0JHOATOMHOTO
ujeanbHOTOo ra3a. Buel Teronepenaun: TeIIONPOBOJHOCTh, KOHBEKIHUS, U3TyudeHHUE. Y IeNbHas
TEII0EMKOCTh BellecTBa. KonuecTBo TEroThl pU TeIUIonepeaaye.

[Tonsatue 00 ammabatHOM mporecce. [lepBeIii 3akOH TepMOAMHAMHKHU. [IpruMmeHeHUHe
MIEPBOTr0o 3aKOHA TEPMOJIUHAMUKH K M3ompolieccaM. [ padudeckas uHTepIperanus paboThl rasa.

Brtopoii 3akon TepmoanHamMukid. HeoOGpaTuMOCTh IPOIIECCOB B MPUPO/IC.

Tennossie MamuHbl. [I[puHIAB AEHCTBUS TEMIOBBIX MamuH. [IpeoOpa3zoBanus SHEPTUM B
TeroBbIX MammuHax. KoaddunmeHT monesnoro nerctBus terioBoil MamuHbl. [{ukn Kapho u
ero K03 QUIMEHT MMOJIE3HOTO JeHCTBUSI. DKOJIOTHYECKHE MPOOIEMbl TEIIOIHEPT€TUKH.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE INPUMEHEHHWE: JIBUTaTellb BHYTPEHHErO
Cropanusi, ObITOBOM XOJIOIUIbHUK, KOHTUIIHOHED.

Jlemoncmpayuu

W3menenne BHYTpeHHEH SHEPruu Teia MpPU COBEPLICHUU paOOTHI: BBUIET MPOOKHU U3
OYTBUJIKM TOJ ACWCTBHEM CXAaTOro BO3/yXa, HarpeBaHue »upa B JATYHHOH TpyOke MyTéM
TpeHus (BUICOJCMOHCTPAIINS ).

N3menenue BHyTpeHHEH sHepruu (TemepaTypbl) Tella Ipy Terionepeaaye.

OnpIT 10 aguabaTHOMY PaCHIMPEHHUI0 BO3IyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, TBUTATEINsl BHYTPEHHETO CTOPaHUsl, PEAaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

H3mepenue ynenbHON TENI0EMKOCTH.

Tema 3. Azpecammnvie cocmoanua eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u KoHneHcanus. Vcmapenne u  kumeHue. AOCONIOTHasS U
OTHOCHUTEIbHAs BIAKHOCTh BO3ayxa. HacklmeHHbIi map. YaenpHas TerioTa napooOpa3oBaHus.
3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUSI OT JaBJICHUSI.

TBépnoe Teno. Kpucrannmueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.
Kunkue kpucramisl. CoBpeMeHHble MaTepuanbl. [lnaBneHue u Kpuctamidzauus. YaenbHas
TeruioTta masneHus. Cyonumanus.

YpaBHEHHE TEIIOBOTO OanaHca.



TexHuueckre yCTpOHCTBA M NPAKTUYECKOE NPUMEHEHHUE: TUTPOMETP U IICUXPOMETD,
KJIOPUMETP, TEXHOJOTUM TIOJYYCHHS] COBPEMEHHBIX MaTepuajoB, B TOM YHCIIE
HaHOMAaTepPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACHIILIEHHBIX ITAPOB.

Kunenue npu NOHWKEHHOM JaBICHUH.

CriocoObl I3MEpPEHUS BIQKHOCTH.

HaGnronenue narpeBanus 1 IUIaBiICHUS] KPUCTAIUIMYECKOTO BEIIECTBA.

JleMOHCTpaius KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenune OTHOCUTETHFHOM BIXKHOCTH BO3/IyXa.

Paznen 4. DiaekrpoamHnamMuka

Tema 1. Inekmpocmamuka

OnekTpu3aiusi Tell. OJNeKTPpUYeCKuid 3apsan. JlBa BuAAa IIEKTPUUECKUX 3apsiIoB.
[TpoBOAHMKH, AUDTIEKTPUKH U TIOTYIIPOBOAHUKN. 3aKOH COXPAHEHHS DJIEKTPUUECKOTO 3apsijia.

B3anmopericteue  3apspoB.  3akoH  Kymona.  TodeuHBIl  3JIEKTpHYECKHMM  3apsfl.
OnekTpuyeckoe moJie. Hampsok€HHOCTh ANEKTpUYEecKoTo mojs. [IpuHIMN cymeprno3uiuu
ANEKTPUIECKUX MoJied. JIMHIN HanpsoKEHHOCTH AJIEKTPUUECKOTO TIOJIS.

Pabota cumnm oanmekrpocratmyeckoro moisa.  [loreHmman. Pa3HOCT,  MOTEHIIMATIOB.
[TpoBOAHMKY W AMDIEKTPUKH B AIEKTPOCTATUYECKOM TT0JI€. J[MaIeKTprudecKkast MpOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DIJIEKTPOEMKOCTh IUIOCKOTO KOHAEHCAaTOpa. JHEprus
3apsKEHHOTO KOHJIEHCATopa.

TexHnueckre yCTpOWCTBA M IPAKTHYECKOE IMPUMEHEHUE: 3JIEKTPOCKOM, 3IIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allliTa, 3a3eMJICHHE 3JEKTPONpPHOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
armapar, CTpyHHBIN PUHTEP.

Jlemoncmpayuu

YCTpoHCTBO M IPUHIIUIT IEUCTBUA SJIEKTPOMETpA.

B3anmoelicTBre Ha3IEKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE T0JIE 3aPSHKEHHBIX TEL.

[IpoBOAHMKH B 31EKTPOCTATHUECKOM MOJIE.

DNeKTpocTaTUYeCKas 3aluTa.

JIMBIIEeKTPUKY B 3JIEKTPOCTATUYECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IJIOCKOTO KOHJEHCAaTopa OT IUIONIaJAM ILJIACTHH,
PAcCTOSTHUSA MEKy HUMH U TUAJIEKTPUUECKON IPOHULIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue 351eKTpoEMKOCTH KOHJIEHCATOPa.

Tema 2. Illocmoannwiit 3nexkmpuyeckuit mox. Toku é pa3iuunvix cpeoax

DNEeKTPUYECKUN TOK. Y CIOBUS CYILIECTBOBAHMS AJIEKTPUUYECKOTO TOKa. ICTOUHMKHU TOKa.
Cuna Toka. [IoCcTOSIHHBIN TOK.

Hanpsixkenue. 3akon Oma i ydacTka 1enu.

DIEKTPUYECKOE COMPOTUBIICHUE. Y ACIBHOE CONTPOTUBIIEHUE BEILIECTBA.
[TocnenoBarenbHOE, NapaIeIbHOE, CMEIIAHHOE COEUHEHNE TPOBOTHUKOB.

PaGora snexrpuyeckoro Toka. 3akoH J[xoymns—JleHia. MOMIHOCTH SEKTPHUUECKOTO TOKA.

DNEeKTpOABMKYILAsL CHUJIa U BHYTPEHHEE COMTPOTUBIIEHHE UCTOYHUKA TOKA. 3aKkoH OMma Ji1st
MOJHOU (3aMKHYTOM) 3ekTpuueckoil nenu. KopoTkoe 3ambikaHue.



SHGKTpOHHaH IMpOBOANMOCTD TBépI[bIX METaJI0B. 3aBUCHUMOCTD COIMIPOTUBJICHHA MCTAJIJIOB

oT TemMueparypsl. CBEpXIPOBOAUMOCTb.

OnexTpuueckuii TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[omynpoBoanuku. CoOCTBEHHAs! ¥ MPUMECHAS POBOAUMOCTD HOIYIIPOBOTHHKOB.
CgoiictBa p—Nn-nepexona. IlomynpoBoiHUKOBBIE TPUOOPHI.

DneKTpUUYECKUil TOK B pacTBOPAxX U pacilylaBax 3JIEKTPOIUTOB. DIEKTPOIUTHYECKAS
Jccolranus. JNEeKTPoIn3. DIEKTPUUECKUM TOK B razax. CaMoCTOSATENbHbBIN U
HECaMOCTOSTENbHBIN pa3psan. Mosus. [lna3ma.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: aMIIEPMETP, BOJIBTMETP,
peocTar, ICTOYHUKHU TOKA, 3JICKTPOHATPEBaTEIbHBIE TPHUOOPHI, HIIEKTPOOCBETUTEIHHBIE
puOOPHI, TEPMOMETP CONPOTUBIICHUSI, BAKYYMHBIHN MO0, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MIOJIYTIPOBOIHUKOBBIH 1MOJ1, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HANPSOKEHMSL.

3aBUCUMOCTb CONPOTUBIICHUS LIMJIMHAPUYECKUX TPOBOJHUKOB OT JJIUHBI, TUIOIIAIU
MOTIEPEYHOT0 CEYEeHUS U MaTepuaa.

CMmeniaHHO€ cOeTMHEHUE MPOBOTHUKOB.

[IpsiMmoe n3mepenne 3neKTpoABIKYIIEN cuibl. KOpoTkoe 3aMbIkaHHE ralbBaHUYECKOTO
3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTb COIPOTHBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTH AJIEKTPOJIUTOB.

HckpoBoli pa3psii v MPOBOJIUMOCTh BO3/1yXa.

OaHOCTOPOHHSIA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

N3ydyeHne cMEIaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenne 31eKTpoIBIKYIIEH CHIIbI NCTOYHUKA TOKA M €r0 BHYTPEHHETO
COIIPOTHBJICHUS.

Habnronenue snexrpoiinsa.

Me:knpeaMeTHbIe CBSI3U

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 10 kiacce ocyliecTBisiercs ¢ y4€Tom
coJiepKaTeIbHbIX MEXIIPEMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTUKH, OMOJIOIMH, XUMUH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemnuvie nonamus, CBA3aHHbIE C U3y4€HHUEM METOJIOB HAyYHOT'O TIO3HAHUS:
sBJICHHE, HAy4HBIN (hakT, runoresa, pusnyeckas BeIMUUHA, 3aKOH, TEOpHsl, HAOJO/ICHNE,
9KCHEPUMEHT, MOJIEJIMPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHue cuCTeMbl ypaBHEHUH, TuHeiHas GyHKuus, napadona,

anep60JIa, Hux Fpaq)I/IKI/I u CBOﬁCTBa, TPUTOHOMCTPUYICCKUC (bYHKI_II/II/IZ CHUHYC, KOCUHYC, TAHI'CHC,

KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPBI U UX ITPOEKIIUH HA OCH
KOOPAMHAT, CJI0KEHHUE BEKTOPOB.

Buonoeus: Mexanndeckoe JIBUKEHUE B )KUBOU npupoe, auddysus, ocmoc, TerioooMeH
KHUBBIX OPraHU3MOB (BH/IbI TETIJIONIEPEauH, TEIIOBOE PABHOBECHUE), HIIEKTPUUYECKUE SIBJICHUS B
YKUBOU IIPUPOLE.

Xumus: TUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA,
MOJISIpHAst Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEIl, )KUAKOCTEN U ra30B, JJIEKTPUYECKUE
CBOMCTBA METAJIJIOB, DJICKTPOJIUTUYECKAs] TUCCOLMALINs, TaIbBAHUKA.

T'eozpaghus: BNaxXHOCTh BO3/lyXa, BETPhI, OapoMeTp, TEPMOMETD.



Texnonozcusa: IpeoOpa3oBaHue IBUKEHUN C UCIIOJIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOAIUITHUKY, UCII0Ib30BAaHUE 3aKOHA COXPAHEHHUS UMITYJIbCA B TEXHUKE (paKeTa,
BOJOMET U JIpyTue), IBUraTellb BHYTPEHHETO CTOPaHus, MapoBasi TypOrHa, ObITOBOMA
XOJIOIWIbHUK, KOHIULIMOHEDP, TEXHOJOTUH MOIYYEHHS] COBPEMEHHBIX MaTEPHAIOB, B TOM UHCIIE
HaHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTHUH, 2JIEKTPOCTAaTUYECKAs 3aLUTA, 3a3EMJICHUE
AIIEKTPONIPUOOPOB, KCEPOKC, CTPYUHBIN MTPUHTED, IEKTPOHATPEBATEIILHBIC TIPHOOPHI,
AJIEKTPOOCBETUTEIIbHBIE IPUOOPHI, TAJIbBAHUKA.

11 KJIACC

Paznen 4. DaekrpoamHnamMuka

Tema 3. Maznummnoe none. I1eKmMpPoOMazZHUMHAA UHOYKYUA

IlocrossHHBIE MarHuTHEL. B3amMopaelicTBHE IMOCTOSHHBIX MArHuTOB. MarHuTHOE IIOJIE.
Bexrop marauTHOM MHAYKIMH. [IpHHIMI Cyniepno3uIy MarHUTHBIX NTOJIeH. JIMHUKM MarHUTHOM
uHayKiuy. KapTruHa mTuHUNA MarHUTHOM MHIYKIIMU TIOJIS1 TOCTOSIHHBIX MarHUTOB.

MarnuTtHOE ToJIe TTPOBOJHUKA C TOKOM. KapTWHa NWHMNA WHAYKIMA MarHUTHOTO OIS
JUTMHHOTO TIPSIMOTO TPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKH C TOKOM.
OnbiT Opcrena. BzanMoericTBrue MpOBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOIYJb U HallpaBJICHUE.

Cuna JlopeHma, e€ MonayJib W HampapieHHe. J[BMKeHHE 3apsHyKEHHOW 4YacTHIbl B
OJIHOPOJHOM MarHuTHoM mnosie. Pabota cuiel Jlopenia.

SIBieHMe ANEKTPOMArHUTHOW MHAYKIUU. [IOTOK BekTOpa MarHUTHONW HWHIYKLIHH.
DJIEKTPOABMIKYILAS CUJIa MHAYKIIMU. 3aKOH JIEKTpOMarHuTHOM nHaykunu dapanaes.

BuxpeBoe nsnexkrpuueckoe moJjie. DJNEKTPOABMXKYIAS CHJIa WHAYKIUMUA B IMPOBOJHUKE,
JBIOKYIIEMCS TTOCTYNATEIbHO B OJTHOPOJIHOM MarHUTHOM IOJIE.

[IpaBuio Jlenna.

NHayKTUBHOCTG. SIBI€HHME CAMOMHAYKIIUU. DJIEKTPOABMKYILAS CHUJIa CAMOUHYKIIUH.

DHEPrusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuyecknue yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHE: TOCTOSIHHBIE MAarHUThI,
3JIEKTPOMArHUThI, JIEKTPOIBUTATEN b, YCKOPUTENIH 3JIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE NEKTPOHHOIO ITy4YKa MAarHUTHBIM I1OJIEM.

JIMHUY MHIYKIIMU MarHUTHOTO TIOJIAL.

B3aunmopeiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amrepa.

JeiictBue cuibl JIopeHI11a Ha MOHBI JEKTPOJINTA.

SIBneHue ANeKTPOMarHuTHOM MHAYKIIMH.

IIpasuiio Jlenna.

3aBUCHUMOCTD 3JIEKTPOABUKYLIEH CHIIBI MHAYKIIMH OT CKOPOCTH HM3MEHEHUsS MarHUTHOTO
IMOTOKA.

SIBneHue caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne MarHuTHOTO MOJIS KaTYIIKUA C TOKOM.

UccnenoBanue AecTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.



HccnenoBanue sBIICHUS 2JIEKTPOMArHUTHOM UHIYKIIMH.

Pa3nes 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUS

Konebarenpnass cucrema. CBoOomHble MexaHWuyeckue KojeOanus. [‘apmoHudeckue
konebanusa. [lepwoxn, wacrora, ammuutyna u  (asza koneGanwil. [Ipy>KMHHBIH MasTHHK.
MaremaTHueCKiii MasTHUK. YpaBHEHHE TapMOHMYECKHUX Kosiebanuil. [IpeBpamienue sHepruu
IIPY FrapMOHUYECKUX KOJIeOaHUSX.

KoneGarenbupiit koHTyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B HIACATHHOM
KOJIe0aTeIbHOM KOHTYpe. AHAIOTHS MEXKIY MEXaHHYECKUMH U DIIEKTPOMAarHUTHBIMH
konebanusMu. @opmyna ToMcoHa. 3aKOH COXpaHEHHs! SHEPTUU B UACATHLHOM KOJeOaTebHOM
KOHTYpE.

[IpencraBnenue o 3aTyxaromux KoJieOaHUsX. BBIHYyX/IEHHbIE MEXaHUUECKHE KOJIeOaHusI.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHbIE KOJIeOaHuUs.

[lepemennbiii Tok. CHHYCOMAAIbHBIA NEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTMTY/IHOE U IeHCTBYIOIIEE 3HAUYEHUE CUIIBI TOKA U HAIIPSHKEHUS.

Tpanchopmarop. IlponsBoacTBo, mepenaya W HOTpeOIEHUE DIEKTPUUECKON SHEPTUU.
DKOJIOTHYECKHE PUCKU TpU MPOU3BOJACTBE AyIeKTpodHepruu. KynbTypa wHcnoiab30BaHUsS
AIIEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU.

TexHuueckre yCTPOMCTBA M MNPAKTUYECKOE TPUMEHEHME: DJIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUU 3JIeKTporiepeiad.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJieOaTEIbHOM CUCTEMBI (TIPYKUHHBIN WM MaTeMaTHYECKUI
MasITHUK).

HaGnronenue 3aryxarmommx KojeOaHuH.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJICOAHUH.

HaGnronenue pezoHanca.

CB0060AHBIE TEKTPOMArHUTHbBIE KOJIEOaHMS.

OcumiuiorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa UM HAmpsDKEHMsT OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHCc npH 1OCIIEOBATEIPHOM COEIMHEHUU PE3UCTOPA, KATYIIKM MHIYKTUBHOCTH U
KOHJICHCATOPA.

Monens JIMHUY 3JIEKTPOIIEpeIauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH IIepUO/ia MajblX KOJIeOaHUi Ipy3a Ha HUTH OT JUIMHBI HUTU U
Maccsl rpysa.

HccnenoBanue NEpeMEHHOrO0 TOKAa B LENM M3  MOCIENOBATEIIBHO COEOUHEHHBIX
KOHJICHCATOPa, KaTylUKN U PE3UCTOpa.

Tema 2. Mexanuueckue u 371eKmpoMaZHUMHbIE 60JIHbL

MexaHn4yeckue BOJIHBI, yCI0BUs pacnpoctpaHenus. Ilepuon. CkopocTs pacnpocTpaHeHus
u januHa BosHbL. [lomepeuHble W MpojoJbHBIE BoOJIHBL. MHTepdepeHuus u audpakius
MEXaHUYECKUX BOJIH.

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

ONEeKTPOMAarHUTHHIE BOJHBI. YCJIOBMS W3IIy4EHMS JJIEKTPOMAarHUTHBIX BOJIH. B3anMmHas
opueHrtans BektopoB E, B, V B anekrpomarauTHoi BoiHe. CBOICTBa 3JIE€KTPOMAarHUTHBIX



BOJIH: OTpaXEHHE, MpeoMIICHHEe, moysgpu3anus, audpakuus, uaTepdeperuns. CKOpocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[llkana >neKTpOMarHUTHBIX BOJIH. [IpuMeHeHHEe 37EeKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHLHIIBI pauOCBA3U U TeIEBUACHUS. Pagronokanusi.

DNEKTPOMarHUTHOE 3arps3HEHNUE OKPYKAIOLIEH CPEeIbl.

TexHuueckre yYCTpOWCTBAa U MPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE HHCTPYMEHTHI,
YIBTPa3BYKOBAsl JMArHOCTUKA B TEXHUKE W MEIUIIMHE, pajap, PagIdonpUEMHHK, TEICBU30D,
anTeHHa, Tenedon, CBU-mneus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHUE TOTIEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Konebmtomeecs Teao Kak HICTOYHUK 3BYKa.

Habmtoenue oTpaxxeHus U IpeaoMIIeHUS! MEXaHUYECKUX BOJIH.

Habmonenue nuntepdepeHnm U JuPpakiiii MEXaHUUECKHUX BOJIH.

3BYKOBOMW PE30HAHC.

HaGnrogenue cBsS3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIO0HM M 4YacTOTOM
KoJIeOaHUH.

HccnenoBanne  CBOWCTB  DJIGKTPOMArHUTHBIX  BOJIH:  OTPa)K€HHE, IPEJIOMIIEHUE,
noJisipu3anus, AMppakuus, nHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonnHeiiHoe paclipocTpaHeHHe CBETa B OJHOPOIHON cpejie.
JIyd cBeta. Toue4yHBII ICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHUs cBeTa. [locTpoeHHe M300paKEHUN B TIOCKOM
3epKaje.

[Ipenomiienne cBeTa. 3akOHBI MpeJOMJICHHS cBeTa. AOCOIIOTHBIM  TOKa3areib
npenomienus. IlonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIi yroj MOJHOTO BHYTPEHHETO
OTpaKEHHUS.

Jucnepcus cera. CroxkHbINA cocTaB Oenoro ceera. L[BerT.

Cobuparonue W paccewBaromue JHH3bL. ToHkas nuH3a. DOKYCHOE pACCTOSIHHE H
OonTHYECKas cuiia TOHKOU JMH3BL. [locTpoeHne n3o0pakeHuii B COOMPAIOIIUX U PACCEUBAIOLINX
nuH3ax. PopMyna TOHKOU JUH3bL. YBEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BonnoBas onrtuka. Wurtepdepeniuss cBera. KorepeHTHbIEe UCTOYHUKU. Y CIIOBHS
HaOIOICHUS] MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT JBYX CUH(]A3HBIX
KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakuuss cBera. [udpakuuonnas pemérka. YcinoBue HaOMIOACHUS TIIaBHBIX
MaKCHUMYMOB TIpH MaICHUU MOHOXPOMATHUYECKOTO CBEeTa Ha AU(PPAKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

Texnuyeckne yCTpoWCcTBa W MpPAaKTHUECKOE MPUMEHEHHWE: OYKH, Iyma, (oToarmapar,
MPOEKIIMOHHBIM  ammapar, MHUKpPOCKOI, TEJEeCKOI, BOJOKOHHAs OMNTHKA, IU(pPaKIHOHHAS
pemeéTKa, MoJsIpou..

Jemoncmpayuu

[IpsiMonMHENHOE pacnpoCTpaHEHUE, OTPAKEHHE U MpeJomiieHHe cBera. Onrtuyeckue
pUOOPHL.

[TonHoe BHyTpeHHEE OTpaxkeHHne. Moiens CBETOBOA.

HccnenoBanue cBOWCTB M300paKeHUI B JTMH3aX.



Mopnenu MUKpOCKOIIa, TEIECKOTIA.

Habmonenue naTepdepeHnum cBera.

Hab6monenue nudpakiuu ceera.

HaGmonenue nucnepcun cBera.

[TonyueHue cekTpa ¢ HOMOUIbIO IPU3MBI.

[lonyuenue cnekTpa ¢ HOMOLIbIO AUPPAKIIUOHHON PEILIETKH.

Habmronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue nokaszaTesis IpeJOMIICHUS CTEKIIA.

HccnenoBanue cBOWCTB N300pakeHU B JTMH3aX.

HaGnronenue aucnepcun cera.

Pa3nes 6. OcHOBBI clleMAJILHOM TEOPHUH OTHOCUTEIbHOCTH

['panuubl MPUMEHUMOCTH KIIACCMYECKOM MeXaHWKH. [locTynmarel cnenuanbHOM TEOpHH
OTHOCHUTEIILHOCTH: WHBApPHAHTHOCTh MOJYJsi CKOPOCTH CBETa B BakKyyMme, IPUHIUI
OTHOCHUTENLHOCTH DUHIIITEHHA.

OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMe]JICHHE BPEMEHHU U COKPAILlEHUE JTTHHBI.

OHeprus ¥ UMITYJbC PEISITUBUCTCKOM YaCTHUIIBI.

CBs13b MacChl € SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPIUsl TOKOSL.

Paszpnen 7. KBanToBas pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®ortonsl. ®opmyna [lnanka cBsA3M S3HEPTrUU POTOHA C €r0 YACTOTON. DHEPTUsS U UMITYJIbC
dortona. OtkpeiTHe W wuccaenoBanue ¢orordpdexkra. Ombitet A. I'. CromeroBa. 3aKoHBI
dbotorddekra. YpaBuenue DitnmreitHa as hotodddekra. «KpacHas rpanuma» Gorodddekra.

JaBnerune cBeta. Onbitel [1. H. JIeOGenena.

XUMHYECKOE IEUCTBUE CBETA.

Texuuueckue ycTpoiicTBa M NIpaKTHUECKOE NpUMEHEeHHe: (PoToaneMeHT, (OTOAATUHUK,
coJIHEeYHast OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®doTo3(h(PeKT Ha yCTaHOBKE C IIMHKOBOMU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHeNIHETo GoTodddexTa.

CBeTOINOI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiTel Pesepdopna mo paccesuuto o -uactuil. [lnanerapnas
mozens aroma. [loctynarel bopa. M3nyuenue u normnomieHne GOTOHOB MpU MEPEXoje aroma ¢
OJIHOTO YpPOBHS »HEpruu Ha Jpyroil. Bumbl cnektpoB. CHeKTp ypOBHEH 3SHepruu aroma
BOJIOpOJA.

BosHoBeIe cBoiicTBa yactull. Bosinbl ae bpoiinsa. KopnyckynsipHO-BOJIHOBOM Ayaau3M.

CHOHTaHHOE U BBIHYXJCHHOE U3TyYEHUE.

TexHuueckre yCTpOICTBA W NPAKTUYECKOE MPUMEHEHHUE: CHEKTpPaJIbHBIM aHaIW3
(ciekTpocKo™M), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu

Monens onbita Pesepdopra.

Ornpenenenue JUIMHBI BOJHBI Jla3epa.

Habmoienne nuHeHyaThIX CIIEKTPOB M3ITyUCHUS.

Jlazep.



Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

Habmroienne TMHEHYaToro CeKTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI,  JIOKA3bIBAIOLUME  CJIOXHOCTh CTpPOCHMS  spa. OTtkpbiTHE
paanoaktuBHOCTH. OnbITH Pe3epdopaa o onpeneneHno cocTaBa paJioakTUBHOIO U3JIy4EHUSI.
CaoiicTBa anbda-, 6era-, raMmMa-u3iaydeHus. BiusHue paIuoakTUBHOCTH Ha KUBbIE OPraHU3MBI.

OTtkpeiTHEe TIpoTOHa M HeWTpoHa. Hykmonnas mogmens siapa [eiizenOepra—lBaneHKo.
3apsin sanapa. MaccoBoe uuncio siapa. M3oTomnsl.

Anbda-pacniag. DIEKTPOHHBIA W MO3UTPOHHBIA Oera-pacman. ['amma-m3inydeHue. 3aKoH
PaaMOaKTUBHOIO pacraja.

DHeprus cBsS3U HYKJIOHOB B sifpe. SnepHblie cuibl. Jledekt Macchl sizipa.

SAnepHble peakuuu. Jlenenre U CUHTE3 SAEp.

Anepusiii  peaktop. TepmosinepHbli cuHTe3. IIpoOneMbl M NEpCHEKTUBHI  SACPHOM
SHEPreTUKU. JKOJIOTUYECKUE aCIEKThI AEPHOI SHEPTreTUKU.

OnemeHTapHble yacTUlbl. OTKpPBITHE O3UTPOHA.

MeTo 1l HAOMIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.

OyHIaMeHTanbHble B3auMoieicTBus. EqMHCTBO pr3nueckoit KapTUHBI MUpA.

Texnuueckue ycTpoHcCTBa M MpPaKTHUYECKOE MPUMEHEHHUE: JA03UMETp, kamepa BuibcoHa,
SIEPHBIN PeaKkTop, aToMHast OomoOa.

Jlemoncmpayuu

Cy€TunK HOHU3UPYIOUIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

HccnenoBanue TpekoB 4acTHil (10 TOTOBBIM (GoTorpadusim).

Pa3znen 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUZUKHU

Otanbl  pa3BUTHS  acTpoHomuu. IlpuknagHoe © MHPOBO33PEHUECKOE  3HAUYCHHE
ACTPOHOMHUH.

Bun 3Bé3anoro He6a. Cospe3ausi, spKue 3BE3/1bl, IJIAHETHI, X BUANMOE JABHKECHUE.

Conneynas cucrema.

Counnne. ConHeuyHas akTUBHOCTh. Mcrounuk sHeprunm CosiHIIAa W 3BE3A. 3BE3NBI, MX
OCHOBHBIE XapaKTEpUCTUKHU. JlMarpamma «CHEKTpaJbHBI KJIacC — CBETUMOCTBY». 3BE3/bI
[JIABHOM MOCIEA0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» Ui 3BE3] TIJIABHOU
MOCJEN0BATENbHOCTU. BHyTpeHHee cTpoeHue 3BE3n. COBpPEMEHHBIE IIPEACTABICHUS O
MPOUCXOKACHUH U 3BOJIrOLMH COJIHLIA U 3BE3]T. DTalbl )KU3HU 3BE3].

Muneunsiii [1yTe — Hamia I'anaktuka. [lonoxxenne u neuxxenne CosiHua B I'anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ObIPHI B sApax rajJakTUK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon XaO6ma. PazGeranue ramaktuk. Teopus
Bosbmoro B3peiBa. PennkroBoe uzinyyeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepeménnsie mpobaemMbl aCTpOHOMUH.

Yuenuueckue nabniooemus

HaGnroneHuss HeBOOPYXEHHBIM TIJ1a30M C MCIOJIb30BaHUEM KOMITBIOTEPHBIX MPUI0KEHUH
IUIsL OTIpeeNIeH sl TOJIOKEHHsI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO J]aTy: OCHOBHBIE CO3BE3/IUS
CeBepHOTo NoyImapus U sipKue 3BE3/BL.

Hab6monenus B Teneckon JIynsl, mianer, Mneunoro Ilytu.

O0o0maroniee NnoBTOPEeHUE



Ponp ¢Qu3uku w acTpoHOMHHM B 3KOHOMHUYECKOW, TEXHOJOTMYECKOW, COIMAIBHON U
THYECKOU cdepax IesATETbHOCTH 4YeNOBeKa, pOJIb M MeCTO (U3MKM U acTpOHOMHH B
COBPEMEHHOM HAay4yHOW KapTHHE MHUpPA, pOJIb (PU3HUECKOW TeopuH B (OPMHPOBAHUHU
MPEJCTAaBICHUN O PU3MUECKON KapTUHE MHUPA, MECTO (PU3NIECKOIM KapTHHBI MHUpa B O0IIEM PsITY
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX [IPEJICTaBICHHUI O IPUPO/IE.

MexnpeameTrHble CBSI3U

Nzydyenne xypca ¢usuku 6azoBoro ypoBHs B 11 kimacce ocymiecTBIsSeTcs ¢ y4ETOM
COJIEp’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nonwsimusl, CBS3aHHbIE C M3YYEHHEM METOJIOB HAyYHOTO IO3HAHUS:
SBJICHWE, Hay4yHbId (pakT, rumoresa, (Qu3Myeckas BEIMYMHA, 3aKOH, TEOpHs, HAONIIO/EHUE,
JKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIMU: CHHYC,
KOCHUHYC, TaHTE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKJIECTBO, BEKTOPHl M HX
MPOEKIIMM Ha OCH KOOpJMHAT, CJIOKEHHWE BEKTOPOB, IMPOM3BOJHBIE 3JIEMEHTAPHBIX (DYHKIUH,
MIPU3HAKU N0JI00USI TPEYTOJILHUKOB, OIIPEIeIeHNE TUIOIIa iU TUIOCKUX QUryp 1 00bEMa Ted.

buonocus: snekrpuyeckue sBIEHUS B XKUBOM Mpupoje, KojiebareiabHbIe ABUKEHUS B
KUBOHM MpUpoJe, ONTUYECKHE SBJICHHUS B KMBOW NpUpoJe, ACWCTBUE paJuallud Ha >KUBbIE
OpraHU3MBlI.

Xumus: CTPOEHHE aTOMOB W MOJIEKYJ, KPHUCTAJUIMYECKass CTPYKTypa TBEPIBIX Tel,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM PEIETKH, CIIEKTPaIbHbIN aHaIn3.

l'eocpagpus: MarHUTHBIE TOJIIOCa 3€MJTH, 3aJIEKU MAarHUTHBIX Py, (OTOChEMKA 3eMHOMN
MMOBEPXHOCTH, MPEACKAZAHNE 3EMIICTPSICEHUM.

Texnonozus: TUHUW 3IEKTPOIEPENay, FEHEPATOP NEPEMEHHOTO TOKA, 3JIEKTPOIBUTATEINb,
WHIYKIIMOHHAs TIeYb, pajap, pPaauoNpUEMHUK, TeJIeBU30p, aHTeHHa, TeiedoH, CBU-meus,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHAst OaTapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «®Pusnmka» Ha YPOBHE CPEIHETO OOIIETo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTH OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTh IPaKAAHCKOM MO3UIIUKM 00YJAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIecTBa, y4aCTBOBATh B CAMOYIIPABICHNU B 00pa30BaTEIbHON OpraHu3alliig;

YMEHHUE B3aUMOJIECTBOBATh C COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOU TpaKIaHCKOH WJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOLIEHHWE K MHUPY, BKIIFOYasl SCTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymuieit mpodeccuu U peaanu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OATIBHOIO
XapakTepa SKOJOTHYECKUX TPoOIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JCUCTBUM B OKPYKAIOWIEN CPEJC HA OCHOBE
3HAHMS 1leJIel YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacHIMpeHre OMbITa JeATEeIbHOCTH HKOJIOTMYECKOW HANpaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOTO MO3HAHMSA:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs]  (UBMKH  OCYHIECTBISATH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble jornueckue AeMcTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIUPOBATh M aKTyaJM3UpPOBaTh  MPOOJIEeMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OTPENCTATh IETN JEeATSIBHOCTH, 3aJaBaTh IapaMETPbl M KPUTEPUU UX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJI5IM, OIICHUBATHh PUCKH TOCEACTBUH JACSTEILHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPY PEIICHUH )KU3HEHHBIX TTPOOIIEM.
Bba3oBble ucciienoBaTeibcKue AeiCTBUSA:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOUCBHIMA TOHSITHSIMU W METOJAMHU
bu3nYecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY MOUCKY
METOJIOB pEIICHHS 3alad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUiX, B TOM YMCJIE IPU CO3/IaHUU YYE€OHBIX MPOECKTOB B 00JACTH (PUBHKHU;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peHIeHHs, HAXOJWUTh apryMEHTBI IJsl JI0OKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE€ pEIICHUS 3aJadyd pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHTYAIIUSIM, OIEHUBATH MPUOOPETEHHBIH OIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICITCITLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, NIpeJiaraTb OpUTrMHAIBHBIE TOIXO0/bl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 337a4H, TOINYCKAIOIIHE albTePHATUBHbBIC PELICHHUS.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMAIMKU (PU3MUECKOIO COAEpKAaHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTU3alMI0 M HHTEPIpETalrio MHGOPMALMU PA3IUYHBIX BUJIOB U (PopM
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUNA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, pPECcypcocOepeKeHus, MPaBOBBIX U  ATHYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpas ONTHUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1elCTBHA:
OCYLIECTBIIAITh  OOLIEHHE Ha ypokax (U3UKM U BO BHE-yPOUHOHU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CUTyallUd M  CMAr4arh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
S3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUU C Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YCHA KOJUICKTUBA,

IPUHUMATh L€IM COBMECTHOW  JCATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAWHUPOBATh JEUCTBUSA IO €€ JOCTHKEHHUIO: COCTaBJIATH IUIaH JIEUCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

pejjaraTb HOBBIE IIPOEKThI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIe YyHUBepPCcAJbHbIE yUeOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIIATh TMO3HABATEIBHYIO JIESITEIHHOCTh B 00JIACTH
GU3UKM W aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (GOPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IUIAH PEIICHUS PACUETHBIX M KauyeCTBEHHBIX
3a/1a4, IJIaH BBHITIOJHCHHS TPAKTHYECKON pabOThI ¢ YUYETOM HUMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUN;

JlaBaTh OLICHKY HOBBIM CUTYalIUsIM;

pacuIupsTh paMKH y4eOHOTO IMpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHHUIA;,

nenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpPOBaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

crocoOCcTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO JSPYAUIMH B 00JaCTH
(M3UKH, TOCTOSTHHO MOBHIIIIATh CBOM 00Pa30BaTEIIbHBIA U KYJIBTYPHBIH YPOBCHD.

CaMOKOHTPOJIb, IMOIIMOHATIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHTYyallMsiIM, BHOCHTH KOPPEKTHUBBHI B JEATCIHHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSAM;

BJIaJICTh ~ HaBBIKAMHM  TO3HABaTENbHON  pedJIeKCMM  KaK  OCO3HaHUS
COBEPIIAEMBIX JICUCTBUA W MBICIUTEIBHBIX MPOILECCOB, HMX PE3YJbTATOB U
OCHOBaAHUI;



WCIIOIB30BaTh MPUEMBI peIeKCUM JJIsl OIICHKU CUTYyallMu, BHIOOpAa BEPHOTO
peLICHUS;

YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHUS MO HX
CHUKECHUIO;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPU aHAIU3E PE3yIbTaTOB
JeSTEIbHOCTH;

IpUHUMATh Ce0sl, TOHMMAasi CBOM HEJOCTATKU U JOCTOUHCTBA;

NpPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPU aHAIU3€ Pe3yIbTaToOB
JeSTEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OITUOKH.

B mpouecce n0CTUXKEHUSI JTMYHOCTHBIX PE3YJIBTATOB OCBOEHHUS MPOrPaAMMBbI
no ¢u3MKe 1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEpPILECHCTBYETCS AMOIMOHAIBHBIN UHTEJIJICKT, peIoIararmi
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHM, BKJIIOYAIONICTO CIIOCOOHOCTh IIOHMMAThL CBOE SMOIIMOHAILHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTHUS COOCTBEHHOW SMOILMOHAILHON C(ephl,
OBITh YBEpECHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTHUPOBATBCA K
AMOIMOHATBHBIM U3MEHEHUSIM U TIPOSIBISATh THOKOCTh, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, WHUIIUATUBHOCTh, YMEHHME JCHCTBOBaTb HUCXOJS M3 CBOUX
BO3MO>KHOCTEH;

SMIIATHH, BKIIOYAONIEH CITOCOOHOCTh MOHUMATh SYMOIIMOHATIBLHOE COCTOSHHE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATh HHTEPEC M pa3periaTh KOH(PIMKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeamMeTHbIe pe3ylbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX poJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YyHOM KAPTUHbI MHUpPA, B PAa3BUTUHA COBPEMEHHOW TEXHHUKHA U
TE€XHOJIOTHH, B MPAKTUYECKOU I€ITEITbHOCTH JIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MarepualibHasi TOUKa, HHEpIMajibHas CUcTeMa OTCU€Ta, abCOMOTHO TBEPAOE TENO,
WJICAIBHBIN Ta3, MOACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYCUYHBIN
ANEKTPUUYECKUH 3aps]l IPU pelieHur PU3NIecKuX 3a7ay;



pacro3HaBaTh (Qpu3HUECKue SIBICHUS (IIPOIECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXaHWKHU, MOJEKYJISIPHO-KUHETUYECKON TEOpHUHM CTPOCHHS BEIEeCTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBIDKEHHE, CBOOOJHOE TAJCHHUE Tel, JBWKEHHE I10 OKPYXHOCTH, HHEpIUS,
B3auMojiericTBue Tel, auddy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE JKUIAKOCTEH
1 TBEPJIBIX TEJI, K3BMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIAXKIACHUH), TEIIIOBOE
paBHOBECHUE, WCIApEeHHE, KOHACHCAIMS, TUIABJICHHUE, KPUCTAJUIM3AIUS, KUIICHHE,
BJIYKHOCTb BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
coCcyJlie, CBsI3b MEXKAYy I[apaMeTpaMH COCTOSIHHSI Ta3a B  H30IpoIleccax,
AIEKTPU3AIUs TeJl, B3aUMOJICHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIMOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYJIbC TeJa, KMHETHYECKasl YHEPTUsi, MOTCHIMAIbHAs dHEPTUs, MEeXaHUYeCcKasl
paboTa, MexXaHWYeCKass MOIINHOCTh, NIPU ONHCAaHWW TMPAaBWIBHO TPAKTOBATh
(bU3UYECKU CMBICII HCTOJB3yEMbIX BEJIMYMH, MX OOO3HAYEHWS] W E€IUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTMHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONBb3Yd (U3MYECKHEe BEIUYHMHBI: JaBlIEHHE Tra3a, TeMIeparypa, CpeIHss
KMHETHUYECKasl SHEPTUsl XaOTHUYECKOTO JBHXKEHHUS MOJIEKYJI, CPEIHEKBagpaTHUYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3} (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCMONB3YEMbIX BEIHYHMH, UX
00O3HAaUEHUsI W CAWHMIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOUIUE JIAHHYIO
(GU3MUECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYecKue BEITUYMHBI: IJICKTPUUECKUMA 3aps/l,
ANEKTPUUYECKOE MOJIE, HAMPSKEHHOCTh MOJIS, MOTEHIIMAJ, PA3HOCTh MOTEHIINAJIOB;
Py ONMHWCAHUM TIPABWJIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIb3yEeMbIX
BENTMYMH, WX OOO3HAYEHUS M E€IMHUIIBI; yKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIHE
TaHHYI0 (U3HYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHAMM3UPOBATh (PU3NUYECKHUE TPOIIECCHl U SBICHUS, WUCIIONB3Ys (PU3MUECKHE
3aKOHBI W TIPUHIMIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUsI UMITYJbCa,
MPUHIHUIT CYNEPIO3UIUN CHUJI, HPUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYISIPHO-KUHETUYECKYI0 TEOPUI0 CTPOCHHMSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COJIFOTHOM TeMmepaTypoi, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsiia, 3akoH KynoHa, mpu 3TOM pas3inyaTh CIIOBECHYIO



(GOpMyITHPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKCHUE W YCIOBHS (TPaHUIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIGBI JACHCTBUS MAaIlWH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iNdaTh YCJIOBHS WX OE30MAaCHOTO WCIOJB30BAHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTHI TI0 WCCICIOBAHUI0 (U3UYECKUX SBICHUU W
MPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUMNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIONKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(GopMyIHpPOBATH BEIBOIBL;

OCYIICCTBIISITh MPSMBIE ¥ KOCBEHHBIC U3MEPECHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHHIC
METOJIbI OIIEHKH TOTPEIIHOCTEH N3MEPEHUN;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIIMYMHAMH  C
UCIIOJIb30BAHUEM TMPSMBIX H3MEPCHHM, MPU 3TOM KOHCTPYHUPOBATH YCTAaHOBKY,
(GuKCHpOBaTH PE3YJBTATHl TOJYYCHHOW 3aBUCUMOCTH (DU3MYCCKUX BCIIMYMH B
BUJIE TAOJIUIT U Tpa(HKOB, JIeJIaTh BIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOrO/IaTh MpaBuiIa OE30MacHOTO TPyAa MPH MPOBEACHUH HCCIEIOBAaHUN B
pamMKax y4eOHOTO OJKCIIEpUMEHTa, Y4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOMU
JESTENBHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENbHBIX YCTPOMCTB U J1abOpPaTOpHOTrO
000py10BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIBb3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIN3a YCJIOBHS 3a/lauu
BBIOMPATh (U3UYECKYIO MOJICINb, BBIICIATh (PU3MUYECKUE BEIHMYHHBI H (POPMYJIBI,
HEOOXOMUMBIE ISl €€ pelleHUs, MPOBOAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'0 3HAYCHUS (PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIC 33/1a4u: BHICTPAUBATh JIOTUYECKH HEMPOTHUBOPECUNBYIO
[EMOYKY PACCYXACHUI C OMOpOoi Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIPE/ICTaBIICHUA Y4eOHOW M HAy4IHO-TIOMYJSIPHON MH(POPMAIIUU, TTOTYIYCHHOW U3
Pa3TUYHBIX HCTOYHUKOB, KpUTUYECKH aHATTU3UPOBATH TOTy9IaeMyt0 HHPOPMAIIHIO;

IPUBOIUTH MPUMEPHI BKIAJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TMPOIECCOB OKPYXKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOM KU3HH
JUTsE o0ecriedeHus: 0€30MacCHOCTH MPU OOpaIeHUH ¢ TPUOOpaMH M TEXHUYECKUMH



YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3[I0POBbS U COOJIOJICHUS] HOPM 3KOJOTHUYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpYINE C BHIIOJHEHUEM PA3IUYHBIX COIMATIBHBIX PpOJICH,
IJIAHUPOBaTh pabOTy TPYMIbI, palMOHAIBHO PpACHpPENeNaTh OOSI3aHHOCTH U
IJIAHUPOBATh JACSATEIBHOCTh B HECTAHIAPTHBIX CUTYyalMSIX, aICKBAaTHO OLICHUBATH
BKJIQJI KQXJI0TO U3 YYACTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBaeMOi MpoOIeMBbl.

K xonmy oOyuenuss B 11 kjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TpUMEpax poJib U MeCTOo (pU3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YyHOMW KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOW AEATEIBHOCTU JIIOAECH, LIEJIOCTHOCTh U €IUHCTBO
bu3uYecKol KapTUHBI MUPA;

YUUTHIBATh TPaHUIBl MPUMEHEHUS U3YUYCHHBIX (PUBMYECKUX MOJIETeH:
TOYEYHBIN ANEKTPUUECKUMN 3aps, JIyd CBETA, TOUYCYHBIH UCTOYHUK CBETA, siCpHAs
MOJICJIb aTOMa, HYKJIOHHAash MOJEIh aTOMHOTO Spa MpU pelieHUuu (U3NISCKUX
3a1ay;

pacrio3HaBaTh (pU3HYECKUE SIBJICHUS (IIPOIECChI) U OOBSICHATh MX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKH U KBAHTOBOW (DM3UKH: JICKTPUUECKAs MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, JJIEKTPOMAarHUTHAasT WHAYKIUSA, JEHUCTBUE MArHUTHOTO TMOJsA Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsif, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, TPSAMOJIMHEMHOE pAaCHpPOCTPAHEHHE CBETA, OTPaXEHUE, IPEIOMIICHHE,
uHTepepennus, Audpakuuds U MOJSpU3AlUsi  CBETa, JUCIEPCUS  CBETA,
doToanekrpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBleHUE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HMCKYCCTBEHHAas
Paauo0aKTUBHOCTH;

ONUCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUYECKHUE, MAarHUTHBIE,
ONTUYECKHUE,  DJIEKTPUYECKYID  MPOBOJMMOCTb  pa3U4YHBIX  Cpel) U
AIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI), HCTHONB3Ys (U3HUECKHE BEITUYUHBI:
JJEKTPUYECKUM 3aps]i, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
COTIPOTHBIICHHUE, PA3HOCTh MOTECHIIMAJIOB, AJIEKTPOJABIKYINAs cuia, paboTa Toka,
WHIYKIMST MarHUTHOTO MOJsl, cwia Ammepa, cuia JlopeHna, HWHIYKTHBHOCTH
KaTyIIKHA, SHEPrUsl JJIEKTPUUYECKOTO M MArHUTHOIO IIOJI€W, MEPHOJ MU YacToTa
KojeOaHmii B KoyieOaTeIbHOM KOHTYpe, 3apsiji W CHia TOKa B TPOIECcCe
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KOJeOaHWil, (OKYCHOE pACCTOSHHE W
ONTHUYECKAs] CWUJIa JIMH3BI, TIPU OMHCAHWH TMPABUIBLHO TPAKTOBATH (PU3MUYECKHMA
CMBICIT HCIIONB3YEMBIX BEIUYMH, HMX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBATh
dopMynbl, CBS3BIBAIOIIME JAHHYI (U3UYECKYI0 BEIWYHMHY C JpPYTUMH
BEJIMYMHAMMU;



ONUCHIBATh H3YYEHHBIC KBAHTOBBIC SBICHUS M MPOILECCHI, HCHOJIb3YS
dbu3nYecKue BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPIusi U UMMYJbC (OTOHA, EPUO/] MOJypacnaaa, SHEPTUsl CBA3U
aTOMHBIX SIZIEp, NPU ONUCAHUM TMPABUJIBHO TPAKTOBaTh (PU3UYECKUU CMBICIT
WCIIOIb3YEMbIX BEJIUYUH, MUX O0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIOIINE JAHHYI (U3MYECKYI0 BEJIMYUHY C JPYTUMU BEJIUYHMHAMH,
BBIYUCIISTh 3HaUeHUE (PU3NUYECKONM BEJIMUUHBI,

aHAJTM3UPOBATh (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIOIB3Yys (Puznueckue
3aKOHbl M TPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO U MapalieIbHOTO
COEJIMHEHUsI MPOBOJHUKOB, 3aKOH J[koyns—JIeHna, 3aKoH 3JIEKTPOMArHUTHOM
WHJIYKIUY, 3aKOH MPSIMOJIMHEMHOTO pAaCcIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODuHIITEHHaA 111 PoTtodrddekra,
3aKOH COXPAHEHHUS JHEPruu, 3aKOH COXPAHECHUS HMMITYJIbCA, 3aKOH COXpPaHEHUSA
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHUsI MacCOBOr0O 4ucia, mocTyiarskl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, Py dTOM pa3andaTh CIOBECHYIO (DOPMYITHUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BbIpaKEHUE U YyCJIOBUs (TpaHUIlbl, OO0JIACTH)
IPUMEHUMOCTH;

ONpeAEsATh HAMPABIECHUE BEKTOPA MHAYKIIMA MArHUTHOTO TMOJIS MTPOBOJHUKA
C TOKOM, cuibl Amnepa u cuibl Jlopenna;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3[1aBaeMOE€ IUJIOCKHUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh OJKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX M KOCBEHHBIX W3MEPEHUM: MPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Yy4eOHOTO 3KCIEePHUMEHTA,
coOupaTh YCTaHOBKY M3 MPEAJIOKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIE MU3MEPEHUS (PU3NYECKUX BEIHUWH, TIPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO HW3MEPEHUS M HCIOJIb30BAaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OPSMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATH
PE3YNBTATHl MOJYYECHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJE TaOIUIl U
rpaduKoB, AenaTh BEIBOIBI MO pe3yIbTaTaM MCCIICT0BAHMS;

coOmoaTh mpaBuiia 0€30MaCHOTO TPy/Aa MPHU MPOBEACHUHM WCCIICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATEIbCKON W TIPOSKTHOU
NEATENIbHOCTU C HMCIOJIb30BAHHUEM HM3MEPUTENbHBIX YCTPOWUCTB U Ja0OPaTOPHOTO
000pyTI0BaHMS;

pemiaTth pacy€THblE 3a7ayd C SBHO 3aJaHHOM (U3UYECKOW MOJIEIbIO,
UCIONb3Yys (U3NYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIN3a YCJIOBUS 3aJa4u



BbIOMpATh (PU3UUECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEeoOXoIUMbIe ISl €€ pEelIeHUs, MPOBOAMTH PAcu€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYCHUS (PU3HUECKON BETNYMHBI,

pelaTh KaYeCTBEHHbIE 3aJ1a4i: BHICTPAUBATh JOTUYECKHA HEMPOTUBOPEUNBYIO
LEMOYKY PACCYXKACHUI C OMOpoid Ha M3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzuUecKkue sIBJICHUS,

UCIIOJIb30BaTh ~ MPU  PEIIEHMHM  y4yeOHBIX  3a7a4  COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U Tpe/CcTaBleHusl yueOHON M HAy4YHO-TIOMYJISIpHOW MH(OpMAIUK, MOJYyYeHHOU U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJIy4aeMyto HH(OPMAIIHUIO;

OOBSACHATh NPUHIUINBI JACHCTBUS MAIIUH, MPUOOPOB M TEXHUYECKHUX
YCTPOICTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecriedeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpaMH M TEXHUUYECKUMHU
yCTPOWCTBAaMH, JUIsl COXPAHEHUs 30POBBS U COOJIFOJIEHUSI HOPM 3KOJIOIMYECKOT O
IIOBEJICHUS B OKPY’KaIoIlEel Cpene;

paboTatb B TIpyNIe C BBHINOJIHEHUEM pAa3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPAa0OTy TPYMNMbl, PaLUOHAIBHO pacHpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JESATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, aIeKBaTHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIBI B PEIICHUE paccMaTpUBaeMOil MpoOIeMBbl.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
FISHICA T METOJRT HAYAHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
GO COXPATICHEN B MEXAHHKE https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 3 10
fleKTpocTatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
11 MarunuTHO€ noJie. DIeKTpoMarHuTHast 11 1 3 bubnuoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 9 1 bubmuotexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97c
Utoro no pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
. bubnuoreka [IOK
4.1 DJIEeMEHThI KBaHTOBOW OTITUKH 6 htts://m.edso0.ru/7f41c97c
4.2 Crpoenue atoma 4 bubmuoreka [JOK



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

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

4.3 ATOMHOE SAPO

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

Hroro no pazneny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(3II§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

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



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




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bceer KoHTpobHBI

0 e padoThI

IIpakTU4ecku
e padoThI

Jara
H3yYeHH
|

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

®du3nKa — HayKa o
npupoje. Hayuneie
METO/IbI TO3HAHUS
OKPYXKAIOIIEro MUpa

bubnuoteka [{OK https://m.edsoo.ru/ff0c32e2

Pousib u mecTo
¢buzuku B
(dhopMupoBaHUU
COBPEMEHHOU
HAayYHOU KapTHHBI
MHpa, B
MPAKTUYECKOMN
NesITeNIbHOCTH JIFOeiH

bu6mmoreka IIOK https://m.edsoo.ru/ffOc33e6

MexaHudeckoe
JIBIDKCHHE.
OTHOCUTENHLHOCTD
MEXaHHYECKOTO
JIBMKCHUS.
Ilepememnienue,
CKOPOCTb, YCKOPEHUE

bubnuoreka [{OK https://m.edsoo.ru/ff0c3508

PaBHOMepHOE
MPSAMOJIMHENHOE
JBUKCHHE

bubmuoteka I{OK https://m.edsoo.ru/ff0c3620



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

PaBHOyCKOpeHHOE
HPSIMOJIMHENHOE
JABHKCHUE

bu6mmoreka LIOK https://m.edsoo.ru/ff0c372e

CB00OOIHOE TTaJICHHUE.
Yckopenue
CcBOOOIHOTO NaJICHUS

bubnuoteka [{OK https://m.edsoo.ru/ff0c39cc

KpuBosmnelinoe
JIBU)KEHUE.
JBr>xeHue
MaTepuaIbHON TOUKH
10 OKPYXKHOCTH

bubnuoteka [{OK https://m.edsoo.ru/ffOc3ada

[Tpunamn
OTHOCHUTEJIBHOCTH
Tamnes.
HNueprmanbHbie
CHCTEMBI OTCYETA.
[TepBriii 3aK0H
Hrrotona

bu6mmoreka [IOK https://m.edsoo.ru/ffOc3be8

Macca Tema. Cuia.
[Tpunun
CYNEPHO3UIUHU CHUJL.
Bropowu 3akon
HrroTtona mis
MaTepuaabHOW TOYKU

bubmuoteka [{OK https://m.edsoo.ru/ffOc3be8

10

Tperuwn 3akoH
Hrrorona nis
MaTepUaIbHbBIX TOUEK

bubmuoteka I{OK https://m.edsoo.ru/ffOc3be8

11

3aKOH BCEMHPHOTO
Tarotenus. Cuia

bubmuoteka I{OK https://m.edsoo.ru/ff0c3d00



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00

TskecTH. [lepBas
KOCMUYECKast
CKOPOCTb

12

Cuna ynpyroctu.
3axoH ['yka. Bec
Tena

bubnuoteka [{OK https://m.edsoo.ru/ffOc3el8

13

Cuna tpeHus.
Koadpunuent
Tpenus. Cuia
COTIPOTHUBIICHUS TIPH
TIBVDKEHUH TENa B
KHUJIKOCTH WA Ta3e

bubnuoteka [{OK https://m.edsoo.ru/ff0c3f76

14

[ToctynarenbHOE U
BpalllaTeIbHOE
JIBIDKCHHE
a0COJIIOTHO TBEPJIOTO
Tena. MOMEHT CHIIEL.
IIneyo cusl.
YcnoBus paBHOBECHS
TBEPJIOTO TENA

bu6mmoreka IIOK https://m.edsoo.ru/ff0c41a6

15

Nmnynsc
MaTepuaibHOU
TOYKHU, CUCTEMBI
MaTepuaIbHbIX
Touek. Mmiryibc
CUJIBL. 3aKOH
COXpaHEHUs
HMITYJIbCA.
PeaktuBHOE

bubnmuoteka I{OK https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

JIBIKECHHE

16

PabGoTta 1 MOIIHOCTH
cunbl. Kuaernueckas
SHEPTUst
MaTepuaIbHON
ToukH. Teopema 00
H3MCHEHUU
KHHETHYECKOW
SHEPTUH

bubnuoteka [{OK https://m.edsoo.ru/ff0c4502

17

ITorennmanbHas
SHEPTHS.
ITorennmanbHas
SHEPTHUSI YIPYTO
nehopMUPOBAHHOU
MIPY>KUHBI.
TloTennmansHas
SHEPTHsl TeJia BOIU3U
MMOBEPXHOCTH 3eMJIH

bu6mmoreka IIOK https://m.edsoo.ru/ff0c461a

18

IloTennmansHEIE U
HEITOTEHIAILHBIE
cuibl. CBsI3b pabOTHI
HEIOTEHIIHAIBLHBIX
CHJI C H'3MEHEHUEM
MEXaHHUYECKOU
SHEPIUU CUCTEMBI
TeI. 3aKOH
COXpaHEHUs
MEXaHHUYECKON
SHEPTUU

bubnuoteka I{OK https://m.edsoo.ru/ff0c478c



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

19

JlaboparopHas
pabota
«HccnegoBanue
CBSI3M paOOTBI CHITHI C
M3MCHECHHEM
MEXaHUYECKOU
SHEPrUM Tella Ha
MIpUMEPE PACTIKEHUS
PE3UHOBOTO KIYTa»

20

KonTtponsHas padorta
o TeMe
«Knunemaruka.
Jlunamuka. 3aKOHBI
COXpaHEHUS B
MEXaHUKE»

bubnuoteka [{OK https://m.edsoo.ru/ffOc4b74

21

OcHOBHBIC
MOJIOXKEHUS
MOJIEKYJISIPHO-
KHHETHUYECKOM
TEOPHH.
bpoyHnoBckoe
IBIKEHUE.

Auddysus

bu6mmoreka [IOK https://m.edsoo.ru/ffOc4dc2

22

XapakTep JBUKCHUS
U B3aMMOJCUCTBUS
YacTHI] BEILIECTBA.
Mogenu ctpoeHus
ra3oB, JKUIKOCTEH U
TBEPABIX TEN



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

23

Macca monekysn.
KonunuectBo
BEILIECTBA.
ITocTossHHas
ABoraapo

24

Tennosoe
paBHOBECHE.
Temneparypa u e€
n3mepenue. [lkana
temmneparyp Llenbcus

25

WneanpHerii ra3 B
MKT. OcHOBHOE
ypaBHeHue MKT

bubnuoteka [{OK https://m.edsoo.ru/ffOc4fde

26

AbcomoTHas
TeMIepaTypa Kak
Mepa cpeHen
KHMHETHYECKOMN
SHEPrUM JBIKEHUS
MOJIEKYJ. YpaBHEHUE
Meuneneena-
Knaneiipona

bu6mmoreka IIOK https://m.edsoo.ru/ff0c511e

27

3akoH JlanbTOHA.
I"a30BbIE 3aKOHBI

28

JlaGopaTopHas
pabota
«UccnenoBanue
3aBUCHUMOCTHU MEXTY
napaMmeTpamu
COCTOSIHUS



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

pa3peKEHHOTO ra3a»

29

H3omporeccel B
nAaCaJIbHOM I'a3€ U UX
rpadudeckoe
IIpe/ICTaBICHHE

bubnuoteka [{OK https://m.edsoo.ru/ff0c570e

30

Bnyrpennssa sHeprus
TEPMOJIMHAMUYECKOU
CUCTEMBI U CTIOCOOBI
€€ U3MEHEHUS.
KonundecTBo TEMIOTHI
u padora.
Bnyrpennssa sHeprus
OJIHOATOMHOTO
HJICabHOTO Tra3a

bubnuoteka [{OK https://m.edsoo.ru/ff0c5952

31

Bunnr
TerIonepe1adn

bu6mmoreka LIOK https://m.edsoo.ru/ff0c5¢c36

32

VnenpHasa
TEILI0OEMKOCTD
BEIIIECTBA.
KonmuecTBo TEIIIOTHI
MpHU TeIIonepeaaye.
AnnabaTHBIA
nporece

bu6mmoreka LIOK https://m.edsoo.ru/ff0c5¢36

33

[TepBriii 3ak0H
TEPMOIUHAMUKY U
€ro MpUMEHEHHE K
n3ormpoueccam

bubnuoteka [{OK https://m.edsoo.ru/ffOc5efc

34

Heobpatumocts
MIPOIIECCOB B

bubnuoteka I{OK https://m.edsoo.ru/ff0c6230



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

npupoje. Bropon
3aKOH
TCPMOJUHAMHUKHU

35

[TpunIMn neicTBus u
KII[ TermoBoi
MAaIlIUHEI

bubnuoteka [{OK https://m.edsoo.ru/ff0c600a

36

uxn Kapno u ero
KT

37

DKOJIOTHYECKUE
poOIIeMBI
TETUIOIHEPTETHKHI

38

O6006maromui ypok
«MonexynspHas
¢usuka. OCHOBBI
TEPMOANHAMUKID)

bubnuoteka [{OK https://m.edsoo.ru/ff0c6938

39

KonTtponbHas padoTa
0 TeMe
«MouekynsipHas
¢uzuka. OCHOBBI
TEPMOIUHAMUKI

bu6mmoreka LIOK https://m.edsoo.ru/ff0c6a50

40

[Tapoo6pazoBanue u
KOH/JICHCALIMSL.
Hcmapenue u
KUIIEHUE

bubnuoreka [{OK https://m.edsoo.ru/ffOc63b6

41

AOcomroTHag U
OTHOCUTEJIbHAS
BJIA)KHOCTB BO3/yXa.
Hacspiennsiit nap

bubmuoteka [{OK https://m.edsoo.ru/ff0c64d8



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8

42

TBépnoe Teno.
Kpucramnuueckue u
amMopdHbIe Tena.
Anuzorponus

CBOHCTB KPUCTAJLJIOB.

Kuakue KpucTasuibl.
CoBpeMeHHbIe
MaTepuabl

bubnuoteka [JOK https://m.edsoo.ru/ffOc65f0

43

IImaBnenue u
KpUCTaJUTH3AIIUS.
VnenpHasg TEIIOTA
IUIaBJICHHA.
CyO6nmumartust

bubnuoteka [{OK https://m.edsoo.ru/ff0c6708

44

YpaBHeHue
TEIUIOBOTO OalaHca

bu6mmoreka [IOK https://m.edsoo.ru/ff0c6820

45

DIeKTpu3aius Tell.
DIIEKTPUYECKUU
3apsa. JBa Buaa
ANEKTPUIECKUX
3apszIoB

bu6mmoreka LIOK https://m.edsoo.ru/ffOc6bcc

46

[IpoBoaHMKH,
JTUDJICKTPUKHU U
MOJIYIPOBOIHUKH.
3aKOH COXpaHEHUsI
ANEKTPUIECKOTO
3apsa

bubmuoteka [{OK https://m.edsoo.ru/ffOc6bcc

47

B3anmoneucreue
3aps/10B. 3aKOH
Kynona. Toueunbt

bubmuoteka I{OK https://m.edsoo.ru/ffOc6ced



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

BIEKTPUYECKUN
3apsijg

48

Hanpsixénnocts
JIEKTPUYECKOTO
noJi. [Ipuniun
CYyIIEpIIO3UIINN
ANEKTPUYECKUX
noseu. JInann
HaNPsKEHHOCTH

bubnuoteka L{OK https://m.edsoo.ru/ffOc6df2

49

PaboTa cun
ANEKTPOCTATUUECKOT
o noxd. Ilorenmmann.
PaznocTh
MOTCHIMAIOB

bubnmuoteka [{OK https://m.edsoo.ru/ffOc6f00

50

[IpoBonHMKY U
TUDIIEKTPUKH B
AIIEKTPOCTATUYECKOM
ToJie.
Jusnexkrpuueckas
MIPOHUIIAEMOCTb

bu6mmoreka [IOK https://m.edsoo.ru/ff0c7018

51

DIIEKTPOEMKOCT.
Konpnencarop

bubnuoreka [{OK https://m.edsoo.ru/ff0c7126

52

DIEeKTPOEMKOCTh
MJIOCKOTO
KOHJICHCATOpA.
OHeprus
3apsKEHHOTO
KOHJIEHCaTopa

bubmuoreka I{OK https://m.edsoo.ru/ffOc72c0

53

JlaGopatopHas



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

pabora "U3mepenue
BIEKTPOEMKOCTH
KOHJIeHcaTopa"

54

[TpunIMn neicTBus u
MIPUMCHCHHE
KOHJICHCATOPOB,
KOITUPOBAIILHOTO
armapara, CTpynHOro
MpUHTEpA.
DneKTpocTaTHIYeCcKas
3aImTa. 3a3eMJICHHAE
ANEKTPOIIpUOOPOB

https://resh.edu.ru/subject/lesson/3753/main/48781

/

55

DIIEKTPUYECKHI TOK,
YCIIOBUS €r0
CYIIECTBOBAHHSL.
[TocTosiHHBIM TOK.
Cuna Toka.
Hanpsioxenue.
ConpoTtuBieHuUe.
3axoH Oma mg
ydacTKa Henu

56

[TocnenoBarensHoOE,
napaJulenbHOE,
CMeEIIaHHOe
COe/IMHEHUE
IIPOBOJTHUKOB.
JIaGopatopHas
paboTa «M13ydyeHue
CMEIIaHHOTO

bubnuoreka I{OK https://m.edsoo.ru/ffOc74f0



https://resh.edu.ru/subject/lesson/3753/main/48781/
https://resh.edu.ru/subject/lesson/3753/main/48781/
https://m.edsoo.ru/ff0c74f0

COCAMHCHUA
PE3UCTOPOB»

57

Paborta 1 MontHOCTH
AMEKTPUIECKOTO
ToKa. 3aKoH J>xoyisi-
Jlenua

bubnuoteka L{OK https://m.edsoo.ru/ffOc7838

58

3axon Oma i
MOJIHOM (3aMKHYTOH)
AIEKTPUYECKOM LIECTH.
KopoTtkoe
3aMbIKaHHE.
JlabopaTopHas
pabota «3mepenue
OJIC ucTtouyHnKka Toka
U €ro BHYTPEHHETO
COTIPOTHUBIICHUS

bubnuotexa [{OK https://m.edsoo.ru/ffOc7ae0

59

DIIEKTPOHHAS
MPOBOJIUMOCTh
TBEPJIBIX METAJIOB.
3aBHCUMOCTh
COIIPOTHUBJICHUS
METaJJIOB OT
TEMIIepaTyphbl.
CBepXnpoBOAUMOCTh

60

DNEKTPUYECKUU TOK
B Bakyyme. CBOHUCTBa
JJIEKTPOHHBIX
y4koB. HMtorosas
KOHTpOJIbHast paboTa



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

3arox
(mpomexxyTouHast
aTTecTanus).

61

[TonynpoBoaHMKH,
uX cCOOCTBEHHAs U
IIpUMECHAs
MIPOBOJMOCTb.
CaouctBa p—Nn-
nepexo/a.
[TosrynmpoBOAHUKOBBI
€ pubopsI

bubnuoteka [{OK https://m.edsoo.ru/ffOc84ae

62

DIIEKTPUYECKUU TOK
B pacTBOpax u
pacrmiaBax
ANIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS
JMCCOLIMAIHSI.
DIIEKTPOJIN3

bu6mmoreka IIOK https://m.edsoo.ru/ff0c82ba

63

DIIEKTPUYECKUHU TOK
B rasax.
CamoCTOSITENIbHBIA U
HECaMOCTOSITEIbHBIN
pazpsan. MonHusl.
IIna3zma

bu6mmoreka [IOK https://m.edsoo.ru/ffOc84ae

64

DIEeKTpUYECKUE
npubopsl U
YCTPOMCTBA U UX
IIPaKTUYECKOE
IIPUMEHEHHE.

bubmuoteka I{OK https://m.edsoo.ru/ffOc86fc



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

[IpaBuna TexHUKH
0€30MmacHOCTH

65

Ob6o06maromuii ypok
«INEKTPOIMHAMHKAY

bubnuoteka [{OK https://m.edsoo.ru/ffOc88be

66

KonTtponsnas pabora
10 TEMeE
«DNEeKTPOCTATHKA.
[TocTostHHBII
AIEKTPUYECKUN TOK.
Toxu B paznmnyHbIX
cpenax»

bubnuoteka [{OK https://m.edsoo.ru/ffOc8a8a

67

PesepBHBIi ypOK.
KouTtponsHas pabota
0 TeMe
"OnexkrpoauHamMuka"

bubnuoteka [{OK https://m.edsoo.ru/ffOc8c56

68

Pe3epBHbIi ypok.
O6o0maromuii ypok
no Temam 10 knacca

bu6mmoreka IIOK https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

68



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

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
[
Jl:;_l'l Tema ypoxa Bcero Kontpobusie | Hpaxrieckie i[:;:eﬂnﬂ ng:)a22§:fenbﬂble
padoTsI padoThbI pecypest
[TocTostHHBIE MAarHUTHI B X

1 B3auMo/jieiicTBe. MarautrHoe 1oJie. 1 bubmmoreka [{OK
Bexrop marHuTHOM MHAYKIMH. JIMHUM https://m.edso0.ru/ff0c9778
MarHUTHON WMHIYKITUU
MarauTHO€ 10JIe MPOBOJIHUKA C

9 TokoM. OnbIT Dpcrena. 1 bubmuorexa [JOK
B3anmoelicTBre NpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubnuoreka [IOK
MAarHUTHOTO MOJISt KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHnas pabota 1 1 bubnuoreka [JOK
«HUccaenoBanue nercTBU https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

JleiicTBre MarHUTHOTO TOJISL Ha

5 JBUKYIIYIOCS 3apSHKEHHYIO YaCTHILY. 1 bubnnoreka [JOK
Cuna Jlopenna. PaboTa crtbt https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarHuTHas UHAYKIUs. [loTtok

6 BEKTOpa MarHuTHoM uaaykuuu. J/1C 1

HWHIAYKIHUU. 3aKkoH QJICKTpOMar HUTHOM



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

nHaykuuu Papanes

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

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

NupykTuBHOCTSH. SIBIEHUE
camonHaykuuu. 3J{C caMOMHIYKLIHH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMArHUTHOE T0JIe

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

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHL],
MHJYKIMOHHAs [1eYb

10

O6o0matromuii ypok «MarautHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTtponsHas paboTa o teme
«MarsuTtHoe noJe.
DNeKTPOMarHUTHAS MHIYKLIHS»

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

12

CB0OOOTHBIE MEXaHUYECKHE
kosebanus. 'apmMoHnyeckue
KojebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaienue sepruu

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MallbIX Koyie0aHuii rpy3a Ha
HUTH OT JJIMHBI HUTU M MaCChI TPY3a»

14

Konebarenbubid KOHTYp. CBOOOAHBIE

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



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJbHOM KoJie0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHNUYCCKUMHU U
OJICKTPOMArHuTHBIMU KoJIe0aHUSIMHU

15

®opmyna TomcoHa. 3aKoH
COXPAaHCHUA SHCPIruru B HACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

bubmmoreka [{OK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o 3aTyxarommx
KojeOaHusx. BelHyXIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHaHc.
BI)IHY)K)IGHHI)Ie SHGKTPOMaFHI/ITHI)IC
KoJIeOaHus

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbb86

17

[IepemennbIn TOK. CHHYCOMAAIBHBIA
MEepEeMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIIIUTYAHOE U
JCUCTBYIOLIEEC 3HAYECHHUE CUIIBI TOKA U
HaIPSDKCHAS

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

18

Tpancdopmarop. [IpoussocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpoHCTBO M IPAKTUYECKOE
MIPUMEHEHHE ANEKTPUIECKOTO 3BOHKA,
reHepaTopa NePeMEeHHOr0 TOKa,
JTUHUH 3JIeKTporepead

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

20

DKOJIOTHYECKHE PUCKH IIpH
MPOU3BOJACTBEC IJICKTPOIHECPIHH.
KynLTypa HUCIIOJIB30BaHUA
QJICKTPOOHECPTUH B MMOBCEIHEBHOU
KHN3HH



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

Mexannueckue BOJIHBI, YCJIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmuoreka [JOK

21 pacIpOCTPaHEHHUs U ITIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[lonepeuHsie ¥ MPOIOIbHBIE BOJIHBI
29 3ByK. CkopoCTh 3ByKa. [ pOMKOCTh bubnuorexa [JOK
3ByKa. BeicoTa ToHa. TeMOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHbIE BOJHBI, UX
23 CBOWCTBA U ckopocTh. [1Ikana bubmorexa HOK
https://m.edsoo.ru/ff0ccfe0
3JIEKTPOMArHUTHBIX BOJIH
[IpuHIUTIB paTUOCBS3U U
24 TeneBueHus. Pa3Butue cpencTs
cBs3U. Pagnosiokamus
o5 KonTponshas paborta «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEeHHE
26 CBETa B OJJHOPOIHOM Cpejie. bubnuoreka [IOK
ToueuHslit ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxkeHue cBeta. 3aKOHbI
27 oTpaxkeHus ceta. [loctpoenue bubmorexa HOK
_ https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenomiienue csera. [lonHoe
28 BHYTpeHHee oTpaxkeHue. [IpenensHbin bubnnoreka [JOK
YIOJI OJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpPAKEHUS
29 JlaGopatopHas pabora «3mepenue bubnuoreka [IOK
IIOKa3aTess MPEeIOMIICHUS CTEKIa» https://m.edsoo.ru/ff0cd67a
30 JIunssl. [TocTpoenue n3obpaxxeHuil B bubnuorexa [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. PopMyiia TOHKOM JIMH3HI.
YBenuueHue JuH3bI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas padoTa

31 «MccnenoBanue CBOHCTB
M300paXeHUH B JIMH3AX)
Hucnepcus cBera. Cll0KHBIN COCTaB
32 6enoro csera. L{Bet. JlJabopaTtopHas
pabora «Habmronenue aucrepcuu
CBETa»
33 NnTtepdepenmus creta. dudpaxmus bubnuoreka [IOK
ceerta. [ludpakunonnas pemeTka https://m.edsoo.ru/ffOced22
34 [TorrepedHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspuzanus ceera https://m.edsoo.ru/ffOcf02e
35 Onrtruueckue mpuOOPHI U YCTPOUCTBA U
yCIIOBUSA WX 0€30IaCHOTO MPUMEHEHUS
['panu1el MPUMEHUMOCTH
36 KJIACCUYECKOHW MexaHUKH. [locTynarsl bubmuoreka [JOK
CIIeIMaIbHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeqIeHne BpeMEHH U COKpaIlcHUE Eubmorexa HOK
P P https://m.edsoo.ru/ffOcfa42
JUTMHBI
DHeprus U UMIYIbC PEISITUBUCTCKON
3 FIECP . bubnuoreka [JOK
38 yacTullbl. CBS3b MaCChI C SHEPrUeH U
https://m.edsoo.ru/ffOcfc68
UMIYJIbCOM. DHEPrus MOKOos
KonTtponsHas padora «OnTHKa.
. bubnuorexa [IOK
39 OcHOBBI cnienMaNIbHOM Teopun

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



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
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
U UMITyJbC (poTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE Eu6 [IOK
HOJIHMOTEKA
41 .0 A.T.
(porosdexra. Ompirer https.//m.edsoo.ru/ffOcffc4
CroJjieToBa
3akonsl porodrddexra. YpaBHeHue
- di P P bubmmoreka [{OK
42 DunmrerHa s potodrddexra.
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» porospdexra
JaBnenue cBeta. OnbitTer [1. H.
43 JleObeneBa. XUMHUYECKOE NEWCTBUE bubnmorexa LOK
) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoucTBa u
MIPaKTUIECKOE TPUMEHEHHE:!
44
dboTosmeMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETO U0
45 Pemenne 3agau mo reme «IEeMEHTBI bubmuoreka [JOK
KBAHTOBOM ONTHKI)Y https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Pezepdopna o paccesHuio o-4actu bubmorexa HOK
PYOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas Moaesb aToMa
bubnuoreka [JOK
47 I1 b
OCTyTIaTet bopa https://m.edsoo.ru/ffOdOafa
W3znyuenne u nmoriolieHne (HOTOHOB
48 n I/I}II'Iqe exoJie aTOMEIlH co H(()ll)"O OBHSI bubmnorexa [IOK
p pEXOA . a P https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha Apyroi. Buasl criekTpoB
BoaHoBbIe cBOMCTBA YacTHll. BOJIHBI
. bubnmuoreka [JOK
49 ne bpownnsa. KopnyckynspHo-

BOJIHOBOH' AyaJIu3M. CnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
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BBIHY>KACHHOC U3JTYyUYCHUC

50

OTKpbITHE PAIMOAKTUBHOCTH. OTIBITHI
Pesepdopaa no onpeneneHnio coctaBa
PaIMOaKTUBHOTO M3ITY4CHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CaoricTBa anbda-, 6era-, raMmma-
n3iydyeHus. BiousHue
PaMOAaKTUBHOCTH HA KUBBIC
OpPTraHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIW OeTa-
pacnan. ['aMmma-uziydeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBs31 HyKJIOHOB B si/Ipe.

S nepubie peakuuu. AnepHbId
peakrtop. [IpoGrembl, TepCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTETUKHU

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

54

DyieMeHTapHbIe YacTullbl. OTKPBITHE
o3uTpoHa. MeToabl HAOMIOACHUS U
PErucTpaLyy 3JEMEHTAPHBIX YACTHII.
Kpyraslii cton «@yHaaMmeHTalIbHbIE
B3auMoOaeucTBUA. EAnHCTBO
(bu3nuecKOU KapTUHBI MUpa»

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

55

Bun 3Be3nH0r0o HeGa. Co3Be3aus,
SIPKUE 3BE3/Ibl, IUIAHETHI, UX BUJANMOE
nBrkenne. CoaHeyHas cCUCTEMaA

56

Connue. ConHeuHast akTUBHOCTb.
Hcrounnk sHeprun CoJiHIA U 3BE3NL.
HTorosas KOHTpoJIbHAs padoTa 3a roj



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

(mpomexyTouyHasi aTTecTarus).

57

3BE3/1bl, ©X OCHOBHBIC
XapaKTEPUCTUKHU. 3BE3/IbI TTIABHOU
MOCJeI0BaTEeNIbHOCTH. BHyTpeHHee
cTpoeHnue 38€311. CoBpeMeHHbIE
MIPEACTABJICHUS O MPOUCXOKICHUU U
sposrronuu CoJIHIIA U 3BE3]

58

Mneunsin [Iyre — Hama ['anakTuka.
[Tonoxenue n apmxenue CoyiHLa B
lNamaktuke. ['anaktuku. YepHsie
JIBIPBI B AJIpax rajJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bospmoro B3peIBa.
PennkroBoe nznmydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpOHOMUU

61

KonTtponbHas padota «1eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06matomuii ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON 1
ATUYECKOH chepax IesTeIbHOCTH
yejioBeKa

63

O6o6maromuii ypok. Ponbs 1 Mmecto
(U3UKU ¥ aCTPOHOMUHU B
COBPEMEHHOM HAYYHOU KapTUHE MUpa

64

O6o6maromuit ypok. Ponb
¢du3nueckoit Teopur B JOPMUPOBAHUH




npeacTaBIeHU 0 PU3nIecKoi
KapTHHE MHpa

Oo6o06maromuit ypok. Mecto
(bu3n4ecKoil KapTUHBI MHpa B 001IeM

65 1
PsAly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPEJCTABICHUN O IPUPOIC
66 PesepBHbIl ypok. MarautHoe noie. 1
DneKTpOMarHuTHasE WHIYKITUS
Peseprubiit ypok. Ontuka. OCHOBBI
67 CHCIHATEHON TeOpHH 1
OTHOCHUTENIbHOCTH
Pesepnsrii ypok. KBantoBas ¢usuka.
bu6moreka [IOK
68 DeMeHTBl aCTPOHOMHHU U 1
https://m.edsoo.ru/ff0d1784
acTpopU3UKHU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 10 kinace/ Mskumes I'.4., byxoBues b.b., Corckuit H.H. non
penakmueit [laphentreBoit H.A., AkinonepHoe obiiectBo «M3aaTenbcTBO
«IIpocsewenue»

» Gusuka, 11 kiace/ Mskumes I'.J1., Byxosues b.b., YUapyrun B.M. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA
YMK ®uzuka. Mskumes .4, u np. Knaccuueckuit kypce (10-11) bazossbrit
YpPOBEHb.

https://prosv.ru/assistance/umk/physics-myakishev.htmi

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
https://resh.edu.ru/

https://4ege.ru/novosti-ege/67693-otkrytye-varianty-kim-ege-2023.html






