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NOACHUTEJIbBHAA 3ATIIUCKA

IIporpamma mo ¢us3nke 6a30BOTO YpOBHS HA YPOBHE CPENHErO OOMIEro
obpa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHWH 1 TPeOOBAHUIT K PE3yIbTaTaM
OCBOEHHS OCHOBHOUM 0Opa3oBaTeNbHON MporpaMmel, npeactasieHHbix B ®I'OC
COO, a rtakke ¢ yuéroM (enepaiibHOM paboyeil mporpamMmbl BOCHUTAHUS U
KOHIIEMIHU TIpernoaBanus ydeOHoro npenMera « Dusnka» B 00pa3oBaTeIbHBIX
opranmsanusx  Poccuiickon — @Degepauuu,  peATH3YIOLIUX  OCHOBHEBIC
ofOpa3oBaTeybHbIE MPOrPAMMBI.

ConepxaHne mporpaMMbl 1O (PU3HKE HampaBlieHO Ha (HOPMHpPOBaHHE
€CTEeCTBEHHO-HAYUHOM KapTuHbl Mupa obyuarommuxcss 10-11 kmaccoB mpu
obyuenun wux (uaMke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
ASATEIBbHOCTHOrO moaxoxa. Ilporpamma 1o  (gu3HMKE  COOTBETCTBYET
tpeboannsam ®I'OC COO k mIaHHPYyeMBIM JHMYHOCTHBIM, MPEIMETHBIM H
MeTanpeaMETHBIM pe3yJbTaTaM O0yUYeHHs, a TaK)Ke YUMTHIBAET HEOOXOAUMOCTh
peanuz3aiii  MEKIPEIMETHbIX CBsA3ell (H3UKH C €eCTeCTBEHHO-HAyYHBIMHU
yueOHBIMH TIpeaMeTaMd. B Hell ompenensroTcs OCHOBHEBIC IETH H3YYCHHS
(dbu3uKH HA YPOBHE CpemHero o0Iero o0pa3oBaHus, MIAHUPYEMBIE PE3YIbTATHI
OCBOEHMS Kypca (DM3MKH: JIMYHOCTHBIE, MeTanpelMeETHbIE, NpeaMeTHbie (Ha
0a30BOM YPOBHE).

IIporpamma no ¢pu3KKe BKIIKOYAET:

e IUJIAHUPYEMbIe pE3yJbTaThl OCBOEHHS Kypca (usmku Ha 0a3z0BOM

YPOBHE, B TOM YHCII€ MPEAMETHBIEC PE3yNBTATHI O rofgaM O0yUeHHUs;

e coaepkaHue yaeOHOro mpeamera «Ou3nuka» mo rogam oOydeHus..

®duzrka kak Hayka O HauOoyiee OOIMX 3aKOHAX MPHPOIbI, BHICTYMAas B
KauecTBe yueOHOro mnpeaMera B IIKOJE, BHOCUT CYIIIECTBEHHBIH BKJaa B
cuctemy 3HaHUil 00 oOkpyxkaromem wupe. llkomeHBIE Kype (u3nkm —
CHCTEMOOOPA3yIOLUI I €CTeCTBEHHO-HAYUYHBIX YUeOHBIX MPEIMETOB,
NOCKONBKY (PU3HUecKHe 3aKOHBI JieKAT B OCHOBE MPOIIECCOB U SIBJIEHHA,
H3ydaeMBIX XHMHEH, Ouonorueit, ¢usnueckoil reorpadueli M acTPOHOMMEH.
Hcnosnp30BaHMe W aKTHBHOE MpPUMEHeHHe (U3MYECKHUX 3HAHWI Ompenesser
XapakTep W pa3BUTHE pPAa3HOOOPA3HBIX TEXHONOTHH B cdepe SHEPreTHKH,
TPAHCMOPTA, OCBOEHUS KOCMOCA, MOJyUSHHSI HOBBIX MATEPUANIOB C 3aJaHHBIMH
coiictBaMu u Apyrux. HM3ydenne (U3MKH BHOCHT OCHOBHOH BKJIAT B
dbopMHUpOBaHUE €CTECTBEHHO-HAYYHOW KApTHHBI MHpa OOYyYaloIUXCs, B
dbopMupoBaHUe YMEHWH TPUMEHSThH HAyYHBIA METOJT TMO3HAHUS TPU
BEITIOJTHEHUH UMH VIeOHBIX HCCIIEIOBAHMH.



B ocHoBy kypca GH3MKH a7 YPOBHS CpegHero oOIero oOpa3oBaHHs
NOJIOKEH PO HJAEH, KOTOPhIE MOXKHO pPAaCCMATPUBATh KAaK MPHHIMIBI €ro
MOCTPOCHUS.

Hoea yenocmuocmu. B COOTBETCTBHM C HEH KypC SIBJSICTCS] JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MAaTEpUall U3 BCEX Pas3zesioB (PU3UKH, BKIIHOYAET
KaK BOMPOCHI KJJACCUYECKOH, TAK U COBPEMEHHOMH (PHU3UKH.

Hoesn ecenepanuzayuu. B cCOOTBeTCTBHHM C Hell Marepuan Kypca (pusmku
oObemuHEH BOKPYr (DHU3MYECKHMX Teopud. BeayumMm B Kypce sBISETCS
dhopMHpoBaHUEe NPENCTABIEHUN O CTPYKTYPHBIX YPOBHSIX MATEPHU, BEIECTBE U
noJe.

Hoea cymanumapuzayuu. EE peammzauus mpeanoiaraeT HCIOJIb30BaHHE
IYMaHUTAPHOTO MOTeHIHANa (PU3MYECKOM HAYKU, OCMBICJIEHHE CBSI3H PA3BUTHS
¢uzukn Cc pasButHeM oOwecTBA, a TaKkKe C MHPOBO33PEHUSCKHMU,
HPABCTBEHHBEIMH U SKOJIOTHYECKIMH Ipo0IeMamMu.

Hoes npurxiaonoii  nanpaeiennocmu. Kypc Guzukud npenmnosaraer
3HAKOMCTBO C IOUPOKHUM KPYroM TEXHUUECKMX H  TEXHOJOTHYECKUX
MPUJIOKEHUHN U3YUYEHHBIX TEOPHUI U 3aKOHOB.

Hoes skonozusayuu peanvsyeTcss NOCPEICTBOM BBEIEHHS 3JIEMEHTOB
collepaHusi, TMOCBAIIEHHBIX OSKOJIOTMYECKHM Mpo0jIeMaM COBPEMEHHOCTH,
KOTOPEIE CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJIOTHH, a TaKKe 00CYKICHHUS
npobjeM  pPaUHOHANBHOIO  MPHPOACIONB30BAHHS M JKOJOTHYECKOM
0e30MmacHOCTH.

CrepkHEBBIMU dJIEMEHTaMU Kypca (PU3UKU HAa YPOBHE CpemHero obiiero
obpa3oBaHUs ABIAIOTCA (pU3HUECKIE TeOPHH ((OPMHPOBAHUE MPEACTABICHUH O
CTPYKTYype NOCTPOEHHsT (PH3HUECKON TeopHH, poiiu (yHIaMeHTaIbHBIX 3aKOHOB
U TMPUHIMIIOB B COBPEMEHHBIX MPENCTABIEHUAX O TMPUPOJE, TPAHUIAX
NPUMEHUMOCTH TEOPHil, IOJI1 ONMHCAHHUS €CTECTBEHHO-HAYUYHBIX SIBICHUH H
MPOLIECCOB).

CHUCTeMHO-IeATENBHOCTHBIN TOAXOA B Kypce (uU3nku peanusyercs
Npekae BCEro 3a CYET OPraHu3aldd IKCIePUMEHTAJIBHON AesITeIbHOCTH
obyuaromuxes. us 6a30Boro ypoBHs Kypca (DH3MKH — ITO HCIOJB30BAHHE
cHCTeMbl (DPOHTANIBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB U J1IADOPATOPHBIX
pabot, KOTOphle B TporpamMme mo (u3MKe OOBEIWHEHBI B OOILIMI CIHCOK
YUEHHUEeCKHUX MpakTHUeckux pador. BeigeneHne B yKa3aHHOM MEpeuHe
nabopaTopHbIX paboT, MPOBOAUMBIX NIl KOHTPOJIS U OIEHKU, OCYIIECTBIIAETCH
y4YaCTHUKaAMM 0Dpa3oBaTeNLHOIO Mpolecca Hucxoas U3  ocoDeHHocTel
TUIAHUPOBAaHUS W OCHameHus kabunera ¢uszmku. [lpu stom obecmeunBaercs
OBJIaleHHE OOYYAIOLIMMHCS YMEHHUSMH MPOBOIUTH KOCBEHHBIE H3MEPEHHWS,



HCCIIEIOBAHHMS 3aBUCHMOCTEH (PH3HUECKUX BEJMYKWH W MTOCTAHOBKY OIBITOB ITO
MPOBEPKE MPENJIOKEHHBIX THIIOTES.
Bonbilioe BHUMaHUE YIENSETCA PEIICHHIO PACUETHBIX M KAUE€CTBEHHBIX
3amad. [Ipu 3ToM st pacUéTHBIX 3a0a4 NPHOPHTETOM SIBJISIFOTCS 3a1a4 C SIBHO
3a/]aHHON  (DU3MYECKOW MOJENBIO, TMO3BONIAIOIINE MPUMEHSTh U3yUYEHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOrO pasfiesa Kypca, TaK W WHTErpupys
3HAHHUS W3 pPa3HBIX pazaesoB. [lns KadyeCTBEHHBIX 3aJa4 TMPHOPUTETOM
SABJIAIOTCA 3aaHAs HAa OOBIACHEHHE MPOTEKAHHS (PHIWYECKUX SBICHHH W
IPOIIECCOB B OKPY>KaIoIel Ku3HU, TpeOyioiue BeiOOpa (PU3HUecKor MOAEIH
IUTSL CHTYAIlHH MPAKTHKO-OPHEHTHPOBAHHOTO XapaKTepa.
B cooreercteuu ¢ TtpedoBanusmu P®I'OC COO k wmarepuaibHO-
TEXHHYECKOMY o0ecreueHni0 yueOHOro mpoiecca Oa3OBBI YpPOBEHB Kypca
¢busukn Ha ypoBHe cpemHero o0Omiero o0pa3oBaHHS JODKEH H3y4aThCd B
YCIIOBHSX MPEAMETHOro KabnHeTa (GU3UKH WU B YCIOBHAX HHTETPUPOBAHHOTO
kaOuHeTa TNPEeIMETOB eCTeCTBEHHO-HAY4YHOrO MHkjia. B kabuHere ¢usznku
IOJKHO ObITH HeoOXomumoe nadopatopHoe 0DOpyAOBaHUE MAJiS BBIMOTHEHUS
YKa3aHHBIX B MporpamMme 1Mo (pu3HKe YUEHHUECKHX MPAKTUYECKHX padoT u
JEMOHCTPAIMOHHOE 00OPYOBaHHUE.
JeMoHcTpanmoHHoe o0opynoBaHue (HOPMUPYETCS B COOTBETCTBHH C
IPUHIUIIOM MHHHUMAJIbHONH [OOCTATOYHOCTH M O0ecleurBaeT IOCTAHOBKY
MEPEUHCIIEHHBIX B MpOrpaMMe Mo (PH3WKE KIIFOYEBBIX MEMOHCTPALHH IS
UCCIIEIOBAHNS HM3yYaeMbIX SIBJIEGHHH W TPOIECCOB, OMITUPHYECKHX U
(dhyHAAMEHTANBHBIX 3aKOHOB, HX TEXHHYECKUX MPUMEHEHUIA.
JlabopatopHoe oOopymoBaHMEe I YYEHHUYECKHX MPAKTHYECKHX pador
dbopMmupyeTcsi B BUE TEMATUUECKHX KOMIUIEKTOB U ODECNEUUBAETCS B pacuéTe
OMHOTO KOMIJIEKTa Ha JByX OOyyaronimxcs. TemMaTHYecKHe KOMIIJIEKTEI
JabopaTopHOro OOOPYIOBAHHS MOJLKHBI OBITH MOCTPOEHBI HA KOMILJIEKCHOM
HCIOJIB30BAHNH aHAJIOTOBBIX W LHH(POBBIX NPUOOPOB, & TAKIKE KOMITBIOTEPHBIX
H3MEPHTEILHBIX CHCTEM B BHE HH(POBLIX J1A00OPATOPHUH.
OCHOBHBIMH HENSIMA H3y4YeHHs (GU3UKHA B 00111eM 00pa30BAHHUHA SBJISIFOTCS.
e (dopmupoBaHHe HHTEpPECA W CTPEMJIEHHs OOYYAIOLIMXCS K HAYUHOMY
W3YYEHHIO MPHPOIbI, PA3BUTHE WX HHTEIUIEKTYAJbHBIX M TBOPUYECKHMX
CIIOCOOHOCTEH

e pa3BUTHE TMPEACTABICHUH O HAYYHOM METOAE [MO3HAHHSA H
(hopMHUpPOBAHHE HUCCIENOBATENILCKOTO OTHOUIEHHS K OKPYKAIOIIUM
SBJICHHSIM,

e (dopmMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pPe3yJbTaTa H3yUCHHUS
OCHOB CTPOEHHS MaTepun U (PyHIAMEHTAIBHBIX 3aKOHOB (DH3HKH,



dbopMHpOBaHHE YMEHHH OOBICHATH SMBIEHHS C HCIOJIb30BAHHEM
(bM3HYECKHX 3HAHUN U HAYUYHBIX JI0KA3aTEbCTR;

(hopMHpOBAHHE MPEACTABICHUA O PONU (DU3MKU NI Pa3BHTHS OPYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

I[OCTI/I)KGHI/IB ITHX ueneﬁ obecneunBaeTcs pe€IIeHHCM CJICAYIOINX 3a4a4 B

npoLecce U3ydeHus Kypca (PU3MKH Ha YPOBHE CPeAHEro oluero o0pa3oBaHus:

MpHOOpeTEeHHe  CHUCTEMBI  3HaHHH 00  o0mux  pu3uvecKux
3aKOHOMEPHOCTSIX,  3aKOHAaX,  TEOpHsX, BKJIKYAs  MEXAaHHUKY,
MOJIEKYJIIPHYIO (DU3HMKY, AJNEKTPOJUHAMHKY, KBAHTOBYIO (DU3HKY W
3JIEMEHTHI aCTPOH3UKH,

bopMHpPOBAHHE YMEHHH TPHUMEHSATH TEOPETHUECKHE 3HAHUS IS
oObsicHeHust (DU3NYECKUX SBJIEHUH B TPHPOJAE U M HPHHSATHS
MPAKTUYECKUX PEIIEHUN B MOBCEHEBHOMN KU3HH,

OCBOEHHE CIOCOOOB pEINeHHs pPA3IMYHBIX 337ad C SBHO 3aJaHHOH
(bU3MYECKOW MOJENbIO, 3a7a4, MOPa3yMEBAIOIINX CAMOCTOSTENBHOE
co3nanne GU3NUeCKONH MOAENH, AAEKBATHON YCIIOBHSIM 3a0a4H;
MOHNUMAaHHe (PU3HUYECKUX OCHOB M NMPHHIUINOB OEHCTBUS TEXHUYECKIX
YCTPOUCTBE W TEXHOJOTHYECKUX TMPOIECCOB, WX BIHAHUSA HA
OKPYKAIOIIYIO CPENy;

OBJIaJICHUE METOAAMH CAMOCTOSITEIBHOTO TUTAHUPOBAHHUS U MPOBEIACHUS
(H3MYECKHX SKCIEPUMEHTOB, aHAJIN3a U HHTEPIPETALUH HHPOPMALIUH,
ornpeseNeHus TOCTOBEPHOCTH MOJYYEHHOTO Pe3ysbTaTa,

co3faHue YCJIOBUM IS pa3BUTHA YMEHHI MPOEKTHO-
HUCCIICIOBATENBCKOMN, TBOPUSCKOH NCATCIBHOCTH.

Ha wmsyuenue ¢umsuku (0a30BbII YpOBEHE) HA YPOBHE CpenHEro oOIero
obpa3oBanus otBoauTCcs 136 yacor: B 10 knacce — 68 yacor (2 yaca B HeNeso),
B 11 xacce — 68 yacos (2 yaca B HEHEJIO).

IIpennaraemelii B mporpamMme o (GU3HKe NepedeHb JTAOOPATOPHBEIX H

MNPAaKTHYCCKHUX pa60T ABJIACTCA PEKOMCHAOBAHHBIM, YYHTEIL ACIA€CT BLI60p

IPOBENEHHUS J1a0OPAaTOPHBIX PAOOT U OMBITOB C YUYETOM HHIUBHIYAIBHBIX
0coOeHHOCTEH 00yJarOIHXCA.



COJAEPXKAHUE OBYYEHUA
10 KJTACC

Paszgen 1. ®u3uKa 1 MeTOAbLI HAYYHOI'O MO3HAHHUS

dusznka — Hayka o npupoae. HayuHbie MeTOABI NO3HAHUS OKPYXKAKOLIETO
MHupa. PoOnap skcmepuMEHTa M TEOPUH B MNPOLECCEe MO3HAHMS MPHPOJBIL.
DKCnepuMeHT B (PU3HKE.

Mopenupoanue GU3NUECKUX ABJIEHUN U nporieccoB. HayuHbie TUmOTE3bI.
Ousnueckue 3aKOHBI M TEOPHH. [ 'paHUIBl TPUMEHHMOCTH (DU3HMYECKUX
3ak0HOB. [IpuHIUT COOTBETCTBUS.

Ponb u mecto dusuku B OpMHUPOBAHHN COBPEMEHHON HAYUYHOMH KapTHHBI
MHpPa, B IPAKTUYESCKON ACATCIbHOCTH JTIOACH.

Jlemoncmpayuu

Anasoroeeie M 1U(DPOBBIE H3MEpPUTENbHbIE MPUOOPBI, KOMIBIOTEPHBIE
TATYHKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe apuxkeHue. OTHOCUTENBEHOCTh MEXAHUUECKOTO JIBUKEHUS.
Cucrema otcuéra. Tpaextopusi.

ITepemeinienue, ckopocThk (CpemHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MAaTEepHAIbHOM TOUKH, WX MPOEKIMH HA OCH CUCTEMbl KOOPAMHAT.
Crnoxenune nepeMenieHnii U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJHHEHHOE ABukeHue. | paduku
3aBUCUMOCTH KOOPAUHAT, CKOPOCTH, VYCKOPEHHUs, MyTH U IepeMelleHnst
MaTEPHATIEHOU TOUKH OT BPEMEHH,

Ceobonnoe nageHne. Y cKOpeHue CBOOOAHOrO MaaeHHs.

Kpusonuueiinoe pasuxkeHue. JIBukeHHE MaTe€pUATIBHON TOUKH TIO
OKPY’KHOCTH C MOCTOSSHHOH MO MOJYJII CKOPOCTBIO. YTIJIOBas CKOPOCTS,
JuHerHas ckopoctk. Ilepwon m yacrota oOpamieHus. IleHTpocTpeMuTensHOE
YCKOPEHHE.

TexHuueckue yCTpPOWCTBA M NPAKTHUECKOE NpPHUMEHEHHE. CIUIOMETP,
OBUKEHHE CHAPAIOB, LICTHBIC H PeMEHHBIC IepeIaun.

Jlemoncmpayuu

Mopnene CHCTEMBI OoTCuéra, WJUTIOCTpaL s KHHEMATUUYECKUX
XapaKTEPUCTHK JBUIKECHUS.

IIpeobpazopaHue NBHKEHUH C UCIIOIB30BAHHEM MPOCTBIX MEXAHHU3MOB.



ITagenue Ten B BO3AyXe U B PA3PEKEHHOM IPOCTPAHCTRE.

Habmionenue nBuskeHusi Tejia, OPOIIEHHOrO TMOJ YIJOM K TOPH3OHTY U
FOPU3OHTABHO.

HN3amepenue yckopeHust CBOOOIHOIO NaASHHSI.

Hanpasyienue ckOpOCTH TIpU JABHXKEHUH IO OKPYKHOCTH.

Vuenuuecruii oxcnepumenm, rabopamopHie pabonuvl

H3yueHne HepaBHOMEpPHOrO ABHKCHHST C LENbK  ONpEaeseHHus
MTHOBEHHOW CKOPOCTH.

Hccnenosanne COOTHOILIEHUS MEXAY MyTIMHU, MPOHEHHBIMH TEJIOM 32
MOCIIENOBATENIbHBIE pPaBHBIE IPOMEXKYTKH BPEMEHH IIPH PABHOYCKOPEHHOM
OBUKEHHH C HAYAIBHOW CKOPOCTRIO, PABHOW HYJIIO.

H3ydeHue nBu>keHUs LIAPUKA B BA3KON KHUAKOCTH.

Nzyuenue nsusxeHus tena, OPOLISHHOrO TOPU3OHTAJIBHO.

Tema 2. /lunamuxa

Ipunuun otHocutensHoctu [anunes. IlepBeiii  3akoH  HeioTOHA.
HuepuuanbHbeie CHCTEMBI OTCUETA.

Macca Ttenma. Cuna. Ilpunnun cynepmosuuuu cuii. Brtopoit 3akoH
HeroToHa pans  marepuansHOW TOUkW. Tpetuin 3akoH HberooToHa s
MaTepPHATILHBIX TOYEK.

3akoH BcemupHoro taroreHus. Cuma Tsokectu. Ilepas xocMuueckas
CKOPOCTb.

Cuna ynpyrocru. 3akon ['yka. Bec Tena.

Tpenne. Bumgsl TpeHus (mokos, CKONMbKeHUs, kadeHus). Cuna TpeHus.
Cyxoe tpenne. Cuna TpeHHS CKONbKEHHS U CIIa TpeHus nokos. Koaddumment
Tpenus. Cuna COMpOTUBIIEHNS TTPH ABMKEHUHU TeNa B >KHAKOCTH UJIH Ta3e.

ITocrynarenbHOe U BpalliaTe/ibHOE ABMKEHE a0COMIOTHO TBEPIOrO TENA.

MoMeHT cuibl OTHOCHTENBHO OCH BpamieHusi. Ilineuo cunel. Yciaopus
PaBHOBECHS TBEPLAOrO TENA.

TexHuueckue yCTpOWCTBA M MPAKTUUECKOE MPUMEHEHHE. MOAUIUITHUKH,
IBHUKEHUE HCKYCCTBEHHBIX CIYTHHUKOB.

Jlemoncmpayuu

SBrieHUE UHEPLIUH.

CpaBHeHE MacC B3aUMOJICHCTRYIOIHAX TEJT.

Bropoii 3akon HrroTona.

H3mepenne cui.

Crnoxenue cu.

3aBHCHMOCTB CHJIBI YIIPYTOCTH OT AeOpMAaLIHH.

Hesecomocts. Bec Tena mpu yckOpeHHOM TOABEME U TTANCHUH.



CpaBHeHUE CHUJT TPEHHUS MTOKOSI, KAUCHHS H CKOJIbKEHUSI.

VYcnosus paBHOBecHsT TBEPAOTO Tena. Buipl paBHOBecHs.

Vuenuuecruii oxcnepumenm, rabopamopHie pabonuvl

N3yuenune neuskeHus OPyCcKa Mo HAKJIOHHOW IUIOCKOCTH.

Hccnenosanmne 3aBUCUMOCTH CHJI yIIPYTOCTH, BO3HUKAIOIIUX B IIPYKHUHE U
pe3uHoBOM 00pasile, OT UxX aedopmaruu.

HccnenosaHne yCIOBHH pPaBHOBECHS TBEPAOrO TeJa, HMMEKOIICTO OCh
BpallleHusl.

Tema 3. 3akonst coxpanenus 8 MexaHuxe

Nmnynec MarepuaibHOM TOUKH (TENa), CHCTEMBI MATepPHATBHBIX TOYEK.
HNmnysbc Cuabel 1 M3MEHEHHE WMITYJIbCA TeNld. 3aKOH COXPAHCHHS HMITYJIBCA.
PeaxTuBHOE nBUXKEHUE.

PaGora cunbl. MOIHOCTE CHJTHL,

Kunernueckas 3Heprus mMaTepualbHOH Toukd. TeopemMa 00 H3MEHEHHH
KUHEeTUUYECKON SHEPruH.

IMoTenuuansHas SHEprus. IMoTennuansHas SHEPrus yOpyro
neopMupoBaHHOH mnpykuHBL. [loTeHImManbHass SHeprus Tenma BOJH3H
MOBEPXHOCTH 3EMJTH.

[MorennuanbHbie W HeMOTeHHHWANbHbie  cuiibl. CBA3b  pabOTHI
HEMOTSHIHANBHBIX CHJI C U3MCHEHHEM MEXaHHYECKOH SHEPrHu CHCTEMBI Tel.
3aKOH COXpaHEHHUSI MEXaHUUECKOW SHEPTHU.

VYrupyrue u Heynpyrue CTOITKHOBEHHUS.

TexHuueckne yCTponcTBa M NPAKTUUECKOE MPUMEHEHUE. BOAOMET, KONép,
HNPYKAHHBIN OHCTOJICT, IBHKCHHAE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEeHUs UMITYJIbCA.

PeaxkTuBHOE NBUIKEHHE.

ITepexon nOTEHUMABHON YHEPrUH B KHHETHYECKYIO U O0PaTHO.

Vuenuueckuii sxcnepumenm, iabopamopusie pabonivl

Hzyuenne abCONMOTHO HEYIPYroro yaapa ¢ MOMOIIBIO ABYX OJHHAKOBBIX
HUTSHBIX MasTHUKOB.

Hccnenopanne cBsiz3u pabOThl CHJIBI ¢ WM3MEHEHMEM MEXaHUYECKOM
SHEPruu Teja Ha NPAMEPE PACTSKEHUS PE3HHOBOTO JKIyTa.

Pasznen 3. Moaexyasipaas (pU3HKAa H TEPMOJAHHAMHKA

Tema 1. Ocroest MOEKYIAPHO-KUHEMUYECKOI meopuu

OCHOBHBIC TIONIOKEHUSI MOJICKYJIIPHO-KMHETUYSCKOH TEOpHH U HX
onbiTHOE oOOCHOBaHHe. bpoyHoBckoe newkenue. Hupdysus. Xapaxrtep



OBUKEHHS W B3aHMOACHCTBUS dYaCTHI Bemlectsa. Mopenu CTPOCHHS Ta30B,
JKUJIKOCTEH M TBEPIBIX Tell U OOBACHEHUE CBOWCTB BEIECTBA HA OCHOBE 3THUX
Moaenend. Macca u pasmepsl monekyn. KomuuectBo BemectBa. lloctosiHHas
ABoraapo.

TennoBoe paBHOBecue. Temnepatypa u e€ wusMmepenue. Illkana
temnepatryp Llenbcus.

Monenes wumeantHoro rasa. (OCHOBHOE YpaBHEHHE MOJEKYJSPHO-
KHHETHYECKOH TEOPHH HICATBHOro rasa. AOGCOMOTHAsS TeMmieparypa Kak Mepa
cpenHell KWHETHYEeCKON SHEPrud TEeIIOBOTO NBIKeHUst yactui] ras3a. [llkama
temneparyp KemeBuna. l'asoBble 3akoHEL.  YpaBHeHue MenneneeBa—
Knaneiipona. 3axon JaneToHa. M3onponeccel B HaealbHOM ra3e ¢ MOCTOSTHHBIM
KOJTMYECTBOM  BelecTBa. | paduueckoe mpeacTaBieHHE H3OMPOIECCOB:
U30TepMa, U30X0pa, u3odapa.

Texnuueckue ycTpoiicTBa M TNPAKTHUECKOE MPUMEHEHHE. TEPMOMET,
Oapomerp.

Jlemoncmpayuu

OmneITEI, IOKA3BIBAIOIINE THCKPETHOE CTPOCHHE BemnecTBa, (pororpadun
MOJIEKYJT OPTaHUYECKUX COeJIMHEHHUH,

OnbiTel 10 AU OY3UH KUAKOCTENR U TA30B.

Monens GpOyHOBCKOTO IBHUIKEHUS.

Mogene onerta Iltepna.

OnbITHI, JIOKa3BIBAIOIIHE CYIIECTBOBAHHE MEKMOJIEKYJIIPHOT O
B3aUMOACHCTBUSL.

Monens, WUTIOCTPUPYIOIIAs IPUPONY OABJICHUS ra3a Ha CTeHKH COCya.

OnbITE, WUTFOCTPUPYIOINE YpaBHEHWE COCTOSHUS WJIeaJbHOrO Tasa,
HU30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, rabopamoptote pabomol

OnpeneneHue Maccel BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE H3MEPEHUI
00bEéMa KOMHATHI, TABJIEHUS U TEMITEPATYPhI BO3/lyXa B HEll.

HUccnenopanne  3aBUCUMOCTH  MEXKAY  HapaMeTpaMH  COCTOSIHHS
pa3peKEeHHOro rasa.

Tema 2. Ocroest mepmoounamMuKu

TepMoguHamuyeckas cucreMa. BuyTpeHHsid SHEPrus
TEPMOOWHAMHUYECKOW CHCTEMBI M CnocoObl €€ wu3MeHeHus. Konnuectso
TENJIOTEl U paboTa. BHyTpeHHSs dHeprus OJHOATOMHOrO HICATBHOrO Tasa.
Buner Tenonepenaun: TEMIOMPOBOIHOCTE, KOHBEKIHS, U3IyUeHHe. Y eJIbHast
TeIJIOEMKOCTL BelecTBa. KomnmyecTBo TEMIOTHI IpH TEILIoNepenaye.



ITousatne o6 ammabatHoMm mnpouecce. [leperiii 3aKOH TEPMOIUHAMHUKH.
[IpuMeHeHMEe TIEPROrO 3aKOHA TEPMOAMHAMUKH K u3omnpoieccam. I padudueckas
UHTEprpeTanus padoThl rasza.

Bropoii 3akoH TepmoguHaMuki. HeoOpaTHMOCTE IPOLIECCOB B IIPUPO/IE.

TensoBele  MamuHbl.  [IpUuHUMNOBL  AEHCTBUS  TEIJIOBBIX  MAIlMH.
[IpeoOpazoBanus >HepruM B TEMIOBBIX MammHaxX. KospHIHEHT mome3Horo
nmefictBus TemioBod MaimmuHbl. Iukn KapHo M ero xo3(gpdHIIMEHT MOJIE3HOTO
ASHCTBUSI. IKOJIOTHUECKHE MPOOIEMBI TEIIOIHEPreTHKH,

TexHuueckre yCTPOWCTBA M MNPAKTHUECKOE TNPUMEHEHHE. BUTATEND
BHYTPEHHETO CropaHus, OBITOBOH XONIOIIILHUK, KOHAUITHOHEP.

Jlemoncmpayuu

HN3amenenne BHYTpEHHEH SHEPrHH TENA MPU COBEPIIEHHH PaOOTHI: BBIIET
npoOku U3 OYTBUIKM MOJ ASHCTBHEM CXKATOr0 BO3AyXa, HarpeBaHue 3¢upa B
JATYHHOU TPyOKe myTéM TpeHHs (BHACOAEMOHCTPALIHS).

HN3menenne  BHyTpeHHEH  OSHepruu  (TeMmmepatypbl) Tena  NpHU
Tenjonepenaye.

OneiT 1o agmabaTHOMYy PACIIMPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mopaenu mnapoBoil  TypOWHBI, JBHTaTejsi BHYTPEHHETO CrOpaHus,
PEAKTHBHOTO IBUTATEIS.

Yuenuueckuii sxcnepumenm, iabopamopuvie pabonivl

HNamepenue yenbHOM TEMITOEMKOCTH.,

Tema 3. Acpecamnsie cocmoanun eeuwjecmea. Pazoevie nepexoonvl

ITapoobpasoBanue u koHAeHcanus. Mcnapenne u kunenue. AOCOMOTHASA
U OTHOCHTEJIbHAs BJIAXKHOCTh BO3Ayxa. HachkileHHbIN map. YienbHas TeNjaora
napooOpa3oBaHusa. 3aBUCUMOCTE TEMIIEPATYPbI KUITEHHS OT JABJIEHHS,

Teépnoe Ttemo. Kpucrammuueckme u amopdHbie Tena. AHH30TPOMHS
cBoiicTB kpucTaioB. JKuakue kpuctauiel. COBpEMEHHBIE MAaTEPHAJIBL.
[TnaBnenue u kpucrajuzanus. Y gensHas Ternaota miasieHus. Cyonumarius.

YpaBHEHHE TEIJIOBOTO OanaHca.

TexHuueckue yCTPONCTBA M MPAKTHUECKOE MPHUMEHEHHE. TMIPOMETP H
NCUXPOMETP, KAJTIOPUMETD, TEXHOJIOTHH MOJyUYeHUs] COBPEMEHHBIX MAaTEPUAJIOR,
B TOM YHCJIC HAHOMATEPHUAJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CRolicTBa HACBIIEHHBIX TTAPOB.

Kunenue mpu mOHUKEHHOM JTaBJIEHUH.

CnocoObI H3MEPEHHS BIIAYKHOCTH.

Habnronenue HarpeBaHusl v MJIABJICHUS KPHCTAJUTMYECKOrO BELLECTBA.



JlemOoHCTpauus KPpHCTAJIIOB.
Vuenuueckuii sxcnepumenm, iabopamopusie pabonivl
H3mepeHne OTHOCHTENBEHOM BIAXKHOCTH BO3AYXA.

Pa3znen 4. JnekTpoaAHHAMHKA

Tema 1. Ditekmpocmamura

DNekTpu3auusl Tel. OJJEeKTpUUecKui 3apsia. JlBa BHOAa SJIEKTPHYSCKUX
3apsigoB. [IpOBONHUKH, AMAIEKTPHKA W MOJYINPOBOOHHKH. 3aKOH COXPAHEHHUS
JIIEKTPUUECKOTO 3apsia.

Bzanmopeiicteue 3apsnoB. 3akoH Kynona. TodedHBIH 3IeKTpUYECKU
3apsig. nexkrpuueckoe nose. HanpsoxéHHOCTE dnekTpudeckoro mosst. [Ipuanum
CyTNepIio3uLUU AJIEKTPUUECKUX noJse. Junuu HaNpPsHKEHHOCTH
BJICKTPHUUECKOTO MOJIA.

Pabora cun oanektpoctatmdeckoro mons. Ilorenmman.  PasHocTb
noteHuanoB. [IpoBOAHWKM W AUBNIEKTPUKA B IJIEKTPOCTATHUECKOM TIOJIE.
JlusnekTpuyueckas TpOHULIAEMOCTb.

DNEeKTPOEMKOCTD. Konnencarop. DNEeKTPOEMKOCTh IIJIOCKOTO
KOHJIEHCATOpa. DHEPrusl 3apszKeHHOr0 KOHASHCATOPA.

TexHnueckde yCTPOMCTBA M MPAKTHYECKOE MPUMEHEHHE. SJIEKTPOCKOI,
JJEKTPOMETP, DJIEKTPOCTATHUECKAs 3all[uTa, 3a3eMJICHHE 3JIEKTPOonpudopos,
KOHJEHCAaTOp, KOMUPOBAJILHBIH aNnapaT, CTPYHHBIH TPUHTED.

Jlemoncmpayuu

YCTpONCTBO U NPUHLIUIT ACHCTBUS 3JICKTPOMETPA.

BzauMoneiicTBHE HA3IEKTPU30BAHHBIX TEJL

DJIEKTPUYECKOE MOJIE 3aPSKEHHBIX TeJ.

IIpoBoAHUKY B 3JIEKTPOCTATHYECKOM TIOJIE.

DJeKTpocTaTHYecKas 3allnTa.

JIM3NEeKTPUKHU B SJIEKTPOCTATHYECKOM MOJIE.

3aBUCUMOCThL 3JIEKTPOEMKOCTH TILIOCKOTO KOHJEHCATopa OT MJIOLIAaH
MJIACTHH, PACCTOSHUS MEXY HUMH U JUANEKTPHUECKOU MPOHUIIAEMOCTH.,

DHeprus 3apsKeHHOro KOHIGHCaTopa.

Yuenuueckuii sxcnepumenm, iabopamopuvie pabonivl

H3mepenue 3nekTpoEMKOCTH KOHACHCATOPA.

Tema 2. Ilocmoannwiil r31exkmpuneckuil mok. Toxku ¢ paziuunvix cpeoax

DNeKTpUYECKUH TOK. YCIIOBHS CYIIECTBOBAHUS JJIEKTPHUYECKOTO TOKA.
Hcrounnkm Toka. Cuna toka. [locTosTHHEIN TOK.

Hanpsoxenue. 3akon OMa a1t y4acTka LelH.



DJIEKTPHYECKOE CONMPOTHBJICHHE. YISJIbHOE CONPOTHBJICHHE BEIISCTBA.
ITocnepoBatensHOE, MapanienbHOe, CMEIIAHHOE COeJMHEeHH e TTPOBOAHUKOB.

PaGota »nektpuueckoro Toka. 3axkoH Jxoyns—Jlenna. MomHOCT
AJIEKTPUUECKOr0 TOKA.

DJIeKTPOABMIKYIIAs CHJIa U BHYTPEHHEE COMPOTUBIIEHNE HCTOYHUKA TOKA.
3akon Oma nas monHOM (3aMKHYTOH) anekTpuueckoid nenu. KopoTtkoe
3aMBIKaHHUE.

DJIGKTPOHHAsT  NPOBOAMMOCTE  TBEPABIX  METAJUIOB.  3aBHCHMOCTH
COMPOTHUBJIEHHUS METAJUIOB OT TemrnepaTypbl. CBEpXIPOBOAUMOCTD.

DneKTpruyecKkuii Tok B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITYUKOB.

IMonynposonuuku.  CoOCTBeHHass W HPUMECHAsT  IPOBOOHUMOCTB
nonynporoaHukoB. CBolcTBa p—n-nepexona. [lonynpoBoaHuKOBbIe TPUOOPHL.

DJIGKTPUYECKUIT TOK B  pacTBOpax M  pPaciiaBax 3JCSKTPOJUTOB.
DIIEKTPOIUTUUECKAS TUCCOLIHANs. DJIEKTPOIIH3.

OnekTpudeckuii TOK B razax. CaMOCTOATENbHBIH H HECAMOCTOSATEIbHBIN
paspaa. Monunus. [1nasma.

TexHudeckne yCTpPONUCTBA M NPAKTHYECKOE MNPUMEHCHHE. aMIIepMeETp,
BOJILTMETP, PEOCTAT, WCTOYHHMKH TOKA, OSJIEKTpPOHATrpPeBaTeNlbHbIE MPUOOPEI,
2JIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETDP CONMPOTHBJIEHHS, BAKYYMHBII
OUON, TEPMHUCTOPHI H  (HOTOPE3UCTOPHI, MOJYMPOBOIHUKOBBEIH  IAHO,
rajJbBaHUKA.

Jlemoncmpayuu

H3mepenue cunbl TOKa U HANPSKCHUSL.

3aBHCHMOCTb COIIPOTHBJICHUS LAJIHHIPHYSCKUX MPOBOJHUKOB OT JTHHBI,
MJIOIIA/IM MONEePEeYHOTO CeYeHHsl U MaTepualia.

CwmelnanHOe COeIMHEeHNe TPOBOIHUKOB.

IIpsmoe wu3mepeHne siaeKkTpoABHKyInen cuiasl. KopoTkoe 3aMbikaHme
rajJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHET O COMPOTUBRICHHSL.

3aBUCUMOCTh COMPOTHRJIEHHSI METAJIJIOB OT TEMIIEPATY PhI.

IIpoBOANMOCTE 3IEKTPOIUTOB.

Hckposoit pa3psia 1 MPOBOAANMOCTb BO3IyXA.

OHOCTOPOHHSS TPOBOAMMOCTD JIMO/IA.

Vuenuueckuii oxcnepumenm, rabopamopHsie pabonuvl

H3yueHne cMeIIaHHOTO COEAUHEHUS PE3UCTOPOB.

H3mepenre 21eKTpOABUKYIIENH CUJIBI HICTOYHHKA TOKA U €r0 BHYTPEHHEro
COMPOTHURJIEHUSL.

Habmonenue snexTponan3a.

MexnpeaMeTHbie CBAI3H



Nayuenne kypca puszuku 6a3080ro yporHs B 10 kaacce oCyLIECTBSETCA ©
YUETOM COZEPKATETbHBIX MEKIPEIMETHBIX CBA3EH C KypCaMH MAaTeMaTHKH,
OMONIOTHH, XUMHH, Teorpaduu U TEXHOJOTHH,

Mesicnpeomemuvie nonamuA, CBI3aHHBIE C U3yUYEHUEM METOIOB HAYUHOrQ
NO3HAHWS. SBJIEHNE, HAY4YHbIH (haKT, rUrnoTesa, (pU3uyueckas BeJIMYHHA, 3aKOH,
TEOpHsl, HADJTIOJIEHHE, IKCIIEPUMEHT, MOJEUPOBAHUE, MOJIEIb, H3MEPEHHE.

Mamemamuka: pelleHHe CHCTEMEBl YpaBHEHWH, IHHEHHas (QyHKIIH,
napabomna, rtunepdosa, ux rTpadHKH W CBOWCTBA, TPUTOHOMETPHYECKHE
dbyHKIHA: CUHYC, KOCHHYC, TAHT'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOKIACCTBO, BEKTOPHI H UX MPOSKIMHA HA OCH KOOPIAHHAT,
CJIOKEHHE BEKTOPOB.

buonozua: mexaHudyecKoe [IBWIKEHHE B JKHBOM npuponxe, auddysus,
OCMOC, TEMmJOOOMEH 3>KHBBIX OPraHH3MOB (BHIBI TEIJIOMEPENAUH, TEMIOBOE
pPaBHOBECHE), NEKTPUUSCKUE SABJICHAS B JKUBOH IIPHPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEIeCTBa, CTPOEHHE ATOMOB M MOJIEKYJI,
MOJNIb BEUIECTBA, MOJSAPHAS Macca, TEIJIOBBIE CBOMCTBA TBEPHOBIX TEU,
JKUOKOCTEH W ra3oB, SJIEKTPUUECKHE CBOHCTBA METAJUIOB, JJIEKTPOJIHTHUECKAST
JUCCOLMAIINS, TajlbBaAHUKA.

['eoepachua: Bna>kHOCTh BO3/lyXa, BETPhI, DAPOMETP, TEPMOMETP.

Texnonoeus: mpeoOpazoBaHUe IBHKEHUH C HCIOJIb30BAHUEM MEXaHHU3MOB,
y4EéT TPEHUs B TEXHHKE, MOALUWUIHUKH, HUCIOJIb30BAHUE 3aKOHA COXPAHEHHS
UMIyJIbCA B TEeXHHKe (pakera, BOJOMET WM JIPyTHeE), ABUTATENb BHYTPEHHETO
cropaHusi, mnapoBas TypOuHa, OBITOBOH XOJOAUJILHHUK, KOHIHITHOHED,
TEXHOJIOTUA TOJYYEeHHS COBPEMEHHBEIX MaTepualioB, B TOM  YHCIE
HAHOMATEPHUAJIOB, W  HAHOTEXHOJIOTHH,  JJIEKTPOCTATHYECKas  3alluTa,
3a3€MJIEHUE DIEKTPOIPHUOOPOB, KCEPOKC, CTPYHUHBIH MPUHTED,
3JIEKTPOHArpEBaTEIbHBIE  HPHOOPBI,  BJICKTPOOCBETHTENBHBIE  MPHOOPEL,
raJbBaHHKA.

11 KJTACC

Pa3znen 4. JnekTpoaAHHAMHKA
Tema 3. Macnumnoe nojie. eKMPOMAZHUNHAA UHOYKUUA
IloctosaHHBIE MarHuTel. BszauMonelcTBHe IOCTOSHHBEIX MArHHUTOB.
MarautHoe nojne. Bektop marHutHon wuHaykumu. [lpuHuun cynepnozuuuu
MAarHUTHBIX nojed. JInHuu MarHuTHONM MHAYKOUU. KapTuHa JTUHUNA MarHuTHOW
HHAYKIWHA M1OJIS IOCTOSHHBIX MATHUTOB.



MarautHoe mnoJsie NpoBOAHMKA C TOKOM. KapTuHa JMHUN HHAYKUHH
MarHMTHOT'O TOJS JJIMHHOTO MPSIMOr0 MPOBOJHUKA M 3aMKHYTOTO KOJBLEBOTO
MPOBOAHMUKA, Katymku ¢ TokoM. Omnwit Opcrema. BsaummoneictBue
MPOBOJHHUKOB C TOKOM.

Cuna Ammnepa, eé MOIyJIb M HaNIpaBJIEHUE.

Cuna JlopeHna, eé mMonaynap M HampaBjieHue. JIBuikeHHe 3apsyKEHHOH
YACTHIIBI B OZHOPOAHOM MarHUTHOM moJe. Pabora cuer Jlopenia.

ABneHue AneKTPOMArHUTHOM MHAYKUWH. lIOTOK BekTOpa MArHUTHOM
WHAYKIUH. DJEKTPOJBIKYIIAas CHJIAa WHAYKIIUHA. 3aKOH DJIEKTPOMAarHUTHOM
uHaykun Papanes.

Buxpepoe snexTpuyeckoe mnoje. DJIEKTPOABHKYINAsS CHIA WHOYKUUH B
MPOBOJIHUKE, ABHXKYIIIEMCS TTOCTYNATENBEHO B OJJHOPOAHOM MAarHUTHOM MOJIE.

IIpaBuno Jlenna.

UHnykTHBHOCTB. fBIEHHE CAMOMHAYKIIMH. OJIGKTPOIBHIKYINAs CHJIA
CaMOUHAYKIIHUH.

DHeprusi MAarHUTHOTO TOJIS KATYIIKH C TOKOM.,

DJeKTPOMArHUTHOE TOJIE.

TexHudeckue ycCTpOHCTBA M NPAKTUUECKOE MPUMEHEeHHE. MOCTOSHHbIE
MarHMThI, 3JEKTPOMATHUTHI, 3JEKTPOJABHUIATEb, YCKOPUTEIN 3JIeMEHTAPHBIX
YACTUL], HHOAYKIIMOHHAS I1eUb.

Jlemoncmpayuu

OmnwiT Opcrena.

OTKJIOHEHUE 3JICKTPOHHOrO My4Ka MarHUTHBIM MOJIEM.

JInHUM MHOYKIIUY MAarHUTHOT'O TOJISL.

BzaumozelicTBre 1ByX NPOBOJIHHUKOB C TOKOM.

Cuna Amnepa.

JetictBue cumel JIopeHI1a Ha HOHEBI 3JIEKTPOJINTA.

ABneHue 31eKTPOMAarHUTHON WHOYKIUH.

IIpaBuno Jlenua.

3aBHCHUMOCTb  3JCKTPOABIKYINEH CHJNBI HHAYKIHH OT CKOPOCTH
HW3MEHEHHS] MATHUTHOIO MTOTOKA.

sBrieHUEe cCaMOMH TYKIIUH.

Vuenuuecruii oxcnepumenm, rabopamopHie pabonuvl

H3yueHne MarHuTHOTO MOJI KATYLIKH C TOKOM.

Hccnenosanue nelicTBUS NOCTOSHHOTO MAarHMTa HA PaMKy C TOKOM.

Hccnenosanue sBiaeHus 3JIEKTPOMArHUTHON WHIYKIIHH.

Pasznen 5. Kosre0anus 1 BOJIHBI



Tema 1. Mexauuueckue u 3J1eKMpoOMACHUMHbLE KOACOAHUA

Konebarenbnass cucrema. CBoOOmHBIE MeXaHHUECKHE KoOJeDaHUs.
I'apmonnueckue xonedanusa. Ilepuon, dacrora, aMmminTyna u ¢asa KoJedaHui.
ITpyxxunHBIN MasITHHK. Marematuyeckui MasITHHUK. YpaBHeHue
rapMoHuueckux konebanuii. IlpeBpailleHre SHEPruu MpPH TaAPMOHHYECKUX
KOJIe0aHMsIX.

Konebarenburpiii koHTYp. CBOOOOHEBIE 3JIEKTPOMATHHUTHBEIE KOJIEOAHHS B
UICATBHOM KOJIDATEILHOM KOHType. AHAJOrus MEKAy MEXaHHYECKHMHU H
2JIEKTPOMArHUTHBIMU Kojiebanusmu. Mopmyna TomcoHa. 3akoH COXpaHEHHS
SHEPruy B HAECATEHOM KOJIe0aTeTEHOM KOHTYpE.

IIpencraBnenne 0  3aryxawmux  kojebaHusx.  BBIHYKOEHHBIE
MexaHudeckue konebanus. PezonaHc. BbIHYXIeHHbIE 3IEKTPOMArHUTHBIE
KoneOaHus.

Ilepemennniii Tok. CuHyconpanbHbIH NepeMeHHBIH TOK. MolnHoCTh
NMepeMeHHOr0 TOKAa. AMILUIUTYIHOE W JIEHCTBYIOIee 3HAYEeHHWE CHUJIBI TOKA W
HATPSAKEHUS,

Tpanchopmarop. IIpouzeoactso, mepemaya @ H noTpediieHune
DJIEKTPUYECKON DHEpPru’. JKOJIOTHYECKHE PHCKH TMpPU  [POU3BOJICTBE
anexkTposHepruu. KymbTypa HCMONBb30BAaHUS DJIEKTPOIHEPIHH B TTOBCEIHEBHOM
JKU3HH.

TexHuueckne ycTpONCTBA W MPAKTHYECKOS MPHMEHECHHE. JICKTPHYCCKUN
3BOHOK, TEHEPATOP MEePEMEHHOT0 TOKA, JJMHUHU dJIeKTpoIepenay.

Jlemoncmpayuu

Uccnenosanne mapameTpoB KojaeOaTeNMBHOH CHCTEMBI (IPYKUHHBIA HITH
MaTeMaTUUYECKHH MasATHHK).

Habmonenue 3aTyxarommux KogeOaH .

Hccnenosanmne CBONCTB BBIHYKICHHBIX KOJIEOAHHH.

Habmonenue pesoHanca.

CroOo/HbBIE EKTPOMATrHUTHBIE KOJIEDAHUS.

OcuumtorpaMMe! (3aBUCHMOCTH CIUTBI TOKA W HANPSDKEHHS OT BPEMEHH )
IUTSI 3JIEKTPOMArHUTHBIX KOJIEOaHUH,

Pe3onanc npu mociaenoBaTeNlbHOM COEMUHEHWH PE3UCTOpa, KaTYIIKU
HHYKTHBHOCTH U KOHJEHCATOPA.

Mogpens TMHUH 3JIEKTPOIEPEIayH.

Vuenuueckuii oxcnepumenm, rabopamopuoie padbonol

Hccnenopanue 3aBUCHMOCTH MepUOAa Majibix KojiedaHUil rpys3a Ha HUTH
OT JJIMHBI HUTH U MAacCChI TPy3a.



HccnenoBanne mnepeMeHHOro TOKa B LEMH W3 TNOCIEeN0BATEIBHO
COeJIMHEHHBIX KOHIEHCATOPAa, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 3JIeKmMpoMAaHUMILbLE 8O/IHbL

Mexanndeckie BOJIHBI, ycioBHsi pacnpocrpanenust. Ilepuon. Cxopocts
pacnpocTpaHeHuss W JnuHa BOJHBL. llomepeuHsie W MPOAOIBHBIE BOJHBI.
Hutepdepennus u nudpakiiusg MeXaHHUeCKUX BOJH.

3Byk. Cxopocts 3ByKa. ['pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DJIGKTPOMArHUTHEIE BOJIHBI. YCIJIOBHSI HW3JIYUCHHS 3JIGKTPOMATHUTHBIX
BOJIH. B3anMHas opueHTauus BektopoB E, B, V B snekTpOMarHuTHOW BOJHE.
CroiicTBa 3JEKTPOMAarHUTHEIX BOJIH: OTpPa’k€HHE, MPEIOMIICHHE, MOIspU3aLus,
mudpaxuust, nHTepdeperius. CKOPOCTh NMEKTPOMArHUTHBIX BOJIH.

IMTkana snexkTpoOMarHUTHBIX BOJH. [IpuMeHeHne 31eKTpOMarHuTHBIX BOJTH
B TEXHUKE U OBITY.

IIpuHunne! panuoCBsA3U U TeneBuneHus. Pagnonokanus.

DJIeKTPOMArHuTHOE 3arpsA3HEHN e OKPYIKAIOIIEH CPe/IbI.

TexHuueckne yCcTpOICTBA W MPAKTUUECKOE TMPUMEHEHUE. MY3bIKAJbHEIE
HHCTPYMEHTHI, VIBTPA3BYKOBas AMATHOCTHKA B TeXHHUKE M MEOULIMHE, panap,
paguonpHEMHUK, TeNeBH30p, anTenHa, Tenedon, CBU-neus.

Jlemoncmpayuu

Ob6pazoBaHue U pacIpOCTPaHEHHE MONEPEUHBIX U MPOIOJTBHBIX BOJH.

Konebromieecs: Te10 KAk HCTOUHHK 3BYKA.

Habmoenue oTpaskeHus U PeIOMIIEHHST MEXaAHHUYECKUX BOJIH.

Habmonenue uateppepeHnny 1 quppakiuy MEXaHHUECKHX BOJIH.

3BYKOBOH pe30HAHC.

HaOmtoienue cBs3u TPOMKOCTH 3BYKAa M BBICOTBI TOHA C aMILUIMTY/IOH H
YaCTOTON KONeDaHUI.

Hccnenopanne  CBOWUCTB  DJIGKTPOMArHUTHBIX  BOJIH:  OTPakKeHHE,
npenoMiIeHHe, mojsipu3anus, qudpaxuus, HHTepQepeHIus.

Tema 3. Onmuxka

I'eomeTrpuueckass ontuka. lIpsMonnHENHOE pacOpoCTpaHEHUE CBETa B
omHOopoxHou cpene. JIyu ceera. ToueuHBI HCTOYHUK CBETA.

OTtpakenue cBeTa. 3aKOHBI OoTpakeHus ceeTa. [locTpoeHue nzodpaskeHui
B ILTIOCKOM 3€pKajie.

IIpenomnenue cBeta. 3aKOHBI MPEOMJIEHHS CBeTa. AOCOIIOTHBIN
nokasaresnpb npejgomiaenus. [lonmHoe BuyTpenHee orpaxkenue. [lpeaensublii yromn
MOJIHOT'O BHYTPEHHETrO OTPA>KEHUSI.

Hucnepcus ceera. CrokHEIH cocTtas Oeyoro ceera. Lger.



Cobuparomie © pacceHBaroliue JWH3BL TOHKas JjuH3a. DOKycHOe
pPacCTOsIHME W ONMTHUYECKas cujia TOHKOW JuH3bl. [locTpoeHune uzodpakeHuil B
cobuparomux W  pacceHBalOmMX JUH3aX. DopMmynaa TOHKOH  JIMH3EL
VBenuueHue, 1apaeMoe JIMH30M.

IIpenensl NpUMEHUMOCTU T€OMETPUYECKON ONTHKH.

Bonnosas ontuka. MHTepdepenius crera. KorepeHTHblE HCTOUHUKH,
Ycnaopuss HaOMIOOEHHS MAKCHMyMOB M MHUHHMYMOB B HHTeP(EpeHLHOHHOM
KapTHHE OT IBYX CHH(A3HBIX KOTePEHTHBIX HCTOUYHHKOB.

Hudpaxius ceera. JudpakumonHas pemérka. YCiIoBHE HAOIIOIEHHS
[JIABHBIX MAKCUMYMOB 0OpH NaOeHHH MOHOXPOMATHUECKOrO CBeTa Ha
mu(PaKLHOHHYKO PEIIETKY.

Ionspuzanus ceeta.

TexHudeckue yCTpOCTBA U MPAKTHUYECKOE MPUMEHEHUE. OYKH, Jyna,
doToanmapar, MPOEKIIHOHHBIA ammapar, MHKPOCKOM, TEJIECKON, BOJOKOHHAS
onTHKa, TU(PPAKIIUOHHAS PEIETKA, OIS PO,

Jlemoncmpayuu

IIpsmomuHeliHOE pacIpoCTpaHEHUE, OTpakeHHE U IMPEIOMJICHHE CBeTa.
Ontuueckue npudOPHI.

IlonHoe BHyTpeHHee oTpaxkeHue. Mojens CBETOBOAA.

Uccnenosanne CBONCTB n300pakeHUH B JIMH3AX.

Mopenu MEKPOCKOIIA, TEJIECKOIIA.

Habmonenue nntepdepeHnuu ceera.

Habmonenue nqudpakiinu cBeTa.

Habmonenue qucmepcuu CBETa.

Ilonyuenue criekTpa ¢ MOMOIIBIO MPU3MBI.

ITonyuenue crekTpa ¢ MOMOIIBIO TUPPAKIIMOHHON PEIETKH.

Habmonenue nonspuzannm cBeTa.

Yuenuueckuii sxcnepumenm, iabopamopuvie pabonivl

H3amepenue nokaszartesnis npeaoMIeHUs CTEKIA.

Uccnenosanne CBONCTB n300pakeHUH B JIMH3AX.

Habmonenune qucrepcun CBETA.

Paznen 6. OcHOBBI crieMHAIBHON TEOPHH OTHOCHTEIbHOCTH

I'paHuiibl  HOPUMEHUMOCTH  Kjaccu4yeckol  MexaHukd. Ilocrtynatel
CTelMaJIbHOW TEeOPUH OTHOCUTENBHOCTU. MHBAPUAHTHOCTH MOJIYJS CKOPOCTH
CBETa B BAKyyMe, TPUHLMI OTHOCUTEILHOCTH JDWHINTEHA.

OTHOCHTENBHOCTh  ONHOBPEMEHHOCTH.  3aMEIJICHHE  BPEMEHH U
COKpalleHH e JJTHHBI.



DHEpPrusi ¥ UMIYJIBC PEJISITABACTCKON YaCTHIIBL.

Cesi3b Macchl C DHEpPrueldl U UMIYJIbCOM PENSITHBUCTCKON YaCTHIIBI.
DHeprus moKos.

Pa3zpen 7. KBanroBas ¢puzuka
Tema 1. Ditemenmol KGAHMOBOU ONMUKU
®oronsr. @opmyna Ilmanka cBa3m sHeprum (OTOHA C €r0 YACTOTOM.
DHeprust ¥ UMNyJsc GoToHa.
OtkpeiTe u ucciaenosanue Goroadpdekra. Oneitet A. I'. Cronerosa.

3axonsl Gotodddexra. Ypapuenne DiHinTelina ana Gotodddexrta. «KpacHas
rpanunay poroaddekra.

Hagsnenne ceera. Oneitel I1. H. Jlebenena.

XUMHYECKO€e NeHCTBHE CBETA.

TexHuueckne ycTpOHCTBA H MpPaKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTonatuuk, conHeuHas datapes, CBETOUOI.

Jlemoncmpayuu

®oTo3dhdeKT Ha YCTAHOBKE C IMHKOBOMH TJIACTHHOM.

Hccnenoanue 3axkoHoB BHeluHero Gotosddexta.
Ceeronuon.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Monenes atoma Tomcona. Oneitel Pesepdopna mo paccesHuio o -4acTHIIL.
IInanerapuas mopenes aroma. Iloctynmater bopa. H3nyuenue m mornoineHue
(OTOHOB TpH mepexoze aToMa ¢ OOHOTO YPOBHS DHEPTHU HA npyroi. Bmaser
criekTpoB. CrieKTp YpOBHEW 3Hepruu aToMa BOJIOPO/a.

Bonnoeie ceoiictBa uactuil. Bomnsl ae bpoins. KopnyckynspHo-
BOJIHOBOU OyaIN3M.

CnoHTaHHOE U BEIHYKIICHHOE U3JIYUCHHE.

TexHUUeCKHe yCTPOMCTBA M NPAKTHUYECKOE NMPUMEHEHUE: CIEKTPATbHBIN
aHanu3 (CIEeKTPOCKOI), Na3ep, KBAHTOBBIH KOMIBIOTED.

Jlemoncmpayuu

Monens oneita Pesepdopna.

Onpenenenue IJIUHBI BOJHEI J1a3epa.

Habmonenne muHEHYATHIX CIEKTPOB U3IYICHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, iabopamopusie pabonivl

HabmoneHue muHeHYaTOTO CIEKTPA.

Tema 3. Amomnoe s0po



DKCIEPUMEHTHI, AOKA3BIBAKOIINE CJIOKHOCTE CTpoeHHs siapa. OTKpbITHE
pamunoaktuBHOCTH. OmnbiTel  Pesepdopma 0o onpeneneHHid  COCTaBa
pamnoakTuBHOro wu3nyueHus. CpoiictBa anb(a-, Oera-, ramMMa-w3IydeHHS.
BansiHue paauoakTHBHOCTH HA KUBBIC OPTaHU3MBL.

OTkpeiTHE POTOHA W HelTpoHa. HyknonHas monens siapa I elizenOepra—
HBanenko. 3apan aapa. MaccoBoe uncio saapa. M3oTomnsl.

Anbda-pacnman. ODJIEKTPOHHBIH W TO3UTPOHHEBIN Oera-pacman. ['amma-
H3JIy4eHHe. 3aKOH PaJIHOaKTHBHOIO pachana.

DHeprus CBA3U HYKJIOHOB B snpe. SaepHbie cunbl. Jledekt macce sapa.

Anepueie peakunn. JleneHue u CHHTE3 AOep.

Anepurerit peaxktop. Tepmosimepubiii cuates. IIpobnembl U MEPCIEKTHRBI
SIAEPHOMN SHEPreTHKU. JKOJIOTUYECKH e ACTTeKThI SAePHON SHEPTreTHKH.

DneMeHTapHbIE YaCTUIIBI, OTKPBITHE TO3UTPOHA.

Mertoap! HAOTFOOSHHUS M PETHCTPALIH 3JIEMEH TAPHBIX YA CTHII.

dyHaameHTalbHBIE B3auMojaercTBug. EauHCTBO (pHU3HuecKkol KapTHHBI
MHUPA.

Texnuueckue ycTpolicTBA M MPAKTUYECKOE IPUMEHCHHE. OO3UMET,
kamepa BusibcoHa, siziepHbIi peakTop, aToMHas OoMOa.

Jlemoncmpayuu

CaéTunK HOHU3UPYIOIHUX YaCTHII.

Yuenuueckuii oxcnepumenm, rabopamopuvie padonor

Hccnenoanue Tpeko yactuil (o rotoBeiM (hotorpadusm).

Paznen 8. JyieMeHTBI ACTPOHOMHH H ACTPOPH3HKH

Dtanbel  pa3BuTHS acTpoHOMuH. lIpukiagHoe W MHPOBO33PEHUECKOE
3HAUEHHUE ACTPOHOMUH.

Bug 3eé3mnnoro Heba. Co3pe3aus, spkue 3BE3NBI, IUIAHETHI, UX BHIUMOE
IOBUKEHUE.

Conneunas cucrema.

Connne. ConHeunass akTHBHOCTh. McTounuk sHeprum CojHIla U 3BE3N,
3BE3MBI, IX OCHOBHBIC XapaKTePUCTHUKH. /lmarpamMma «CHEeKTpajbHBIN KJIace —
CBETHMOCTEY. 3BE3JIbI TJIABHOW MOCIENOBATENBHOCTH. 3aBUCHMOCTh «Macca —
CBETHUMOCTBY AJIA 3BE3]] INTAaBHOM MOCIEAOBATENBHOCTH. BHyTpeHHee cTpoeHue
3B&3n. CoBpeMEHHBIC MPEACTABICHUS O MPOUCXOKAeHNH U 3Bomonuu ConHna
U 3BE3/1. DTAIlbl )KU3HH 3BE3]I.

Mneunstit [Iyte — Hama ['amaktuka. Ilonokenve u aeukenne ConHia B
lamaxtuke. Tumnel ramaktuk. Pagmoranaktuku U kBasapbl. U&pHbBIE IOBIPEI B
siApax rajaKTUK.



Bcenennas. Pacwmpenune Bcenennoit. 3akon XaObna. PasOeranue
rajjakTik. Teopus bosbeioro B3peiBa. PeukTOBOE H3MTyUEHKE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepewénneie npobiemMbr aCTPOHOMUH.

Yuenuueckue nabaooenus

Habmonenus HEBOOPYKEHHBIM rJ1a30M C HCIONB30BAaHUEM
KOMITBIOTEPHBIX TPUJIOKEHHH Ui ONpeneseHHus TOJIOKeHHs HeDEeCHBIX
00BEKTOB Ha KOHKPETHYK ATy OCHOBHBIE co3Be3aus CeBepHOro noyiapus u
SIPKH € 3BE3NIBL.

Habmonenus B reneckon JIyuel, mianet, Mneunoro [1yTu.

O0o0maroiee NOBTOpEeHHE

Pomb ¢(u3ukn u acTpOHOMHMHM B 3KOHOMHYECKOH, TEXHOJIOTHYECKOM,
COLIMANBHON M JTHUECKOH cdepax MesTeTbHOCTH YENIOBEeKAa, POJIb U MECTO
(¢u3MKE W acCTPOHOMHH B COBPEMEHHOW HAYYHOW KAPTHHE MHpPA, pOJb
(busuyeckol TeoprH B (POPMHPOBAHHHN NPEACTABIEHHH O (PU3HUYECKON KApTHHE
MHpa, MECTO (DH3UUECKOW KAPTHHBI MHpa B ODIIEM psAOy COBPEMEHHBIX
©CTCCTBEHHO-HAYYHBIX MPEACTABIICHUN O IPUPOIE.

MexnpeaMeTHbie CBAI3H

Hzyuenue kypca pusmku 6a3oBoro yporHs B 11 kjacce oCcyIecTRisieTcs ¢
YYETOM COAEP-KATENIbHBIX MEKIPEIMETHBIX CBS3eH C KypcaMH MaTeMAaTHKH,
OMOIOTUH, XUMKH, reorpaduu U TEXHOJOTHH.

Mexcnpeomemuvie nousams, CBI3aHHBIE C N3YYEHUEM METOJOB HAY9YHOT'O
NMO3HAHUS: SBJIEHHE, HAYUYHBIH (DaKT, rumoresa, (pusnMueckas BEIUUYHHA, 3aKOH,
TeopHus, HAOTIOASHN e, SKCIEPUMEHT, MOASIUPOBAHUE, MOAEIE, H3MEPEHHE.

Mamemamuka: perieHHe CHCTEMbl YypPaBHEHHH, TPUTOHOMETpPHYECKHE
dbyHKIHA: CHHYC, KOCHHYC, TaHTEHC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOKISCTBO, BEKTOPEl U UX MPOSKIUN HA OCH KOOPIUHAT,
CJIOKEHHWE BEKTOPOB, MPOWU3BOMHBIC JJIEMEHTAPHBIX (YHKUHH, TPU3HAKH
noao0usi TPEyroJIbHUKOB, ONpeNelieHne TUIOAAM TUIOCKHX (Uryp U o0BEMA
T

buonozua: 3NeKTPHUYECKHE SBIECHHS B KMBOH NPUpOAE, KojieOaTeabHbIe
IBUKEHHWS B OSKUBOW TPHUPOJIE, ONTUUECKHE SIBJIEHUS B SKHBON MNPUPOJE,
e CTBHE PaUAIIHHU HA KUBBIE OPraHU3MBbI,

Xumua: CTPOGHHE aTOMOB H MOJIEKYJ, KPUCTAJJIMYECKas CTPYKTypa
TBEPABIX TeEJ, MEXaHW3Mbl OOpa30BaHUSI KPHUCTANIHYECKOH  PEIIETKH,
CIEKTPAIbHBIN aHATN3.

leoepaghusn: MarHUTHBIE TOJNIOCA 3€MITH, 3aJIeKH MArHHTHBIX Py,
doTochéMKA 3eMHON MOBEPXHOCTH, MTPEACKAZAHHES 3eMJICTPSICSHH I,



Texnonocua: NTWHWAA SIEKTPONEpPEnad, TEHEpPaTop NEPEMEHHOTO TOKa,
BIIEKTPOIBUTATENb, HHAYKIIMOHHAS Teub, pajap, PaauoNpHEMHHK, TEJIEeBU30D,
aHteHHa, Tenedon, CBU-neus, MpOeKIMOHHBIN anmapart, BOJOKOHHAS OMNTHKA,
COJIHeYHas DaTapest.



IVIAHUPYEMBIE PE3YJbBTATHBI OCBOEHHUA IMPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHET'O OBIIIET'O OBPA3OBAHUA

Oceoenne yuebHoro npeamera «OH3HKa» HA YPOBHE CpemHero oOIiero
obpa3zoBaHusi (0a30BbIi  ypPOBEHB) JODKHO  ODECHEUnTh  JIOCTHIKEHHE
CAENYIOMIMX JINYHOCTHBIX, METAMPEAMETHEIX U MPEAMETHBIX 00pa3z0BaTEIBHBIX
PEe3yIbTaTOB.

JJMYHOCTHBIE PE3YJIbTATbBI

JIHYHOCTHBIE PE3YJIbTATHI OCBOEHHS y4yeOHOro mnpeamera «Du3MKa»
MOJKHBI ~ OTpakaTh ~ TOTOBHOCTH M CIOCOOHOCTE  OOyHarOIIUXCS
PYKOBOJCTBOBATHCA C(HOPMHUPOBAHHONH BHYTPEHHEH TMO3UWIMENH JTUYHOCTH,
CHCTEMOW II€HHOCTHBIX OpHEHTAlHi, MO3UTHBHBIX BHYTPEHHHX YOeKIeHHIl,
COOTBETCTBYIOIIMX TPAJUIMOHHBIM IEHHOCTAM POCCHICKOrO OOIIEeCcTRa,
paciiipeHrHe >KA3HEHHOrO OIbITA M ONbITA JEATEIbHOCTH B IIPOIECCE
peau3alii OCHOBHBIX HAIPABIIEHHH BOCIHTATEIBLHOH HEATEIBHOCTH, B TOM
YHUCJIE B YACTH:

1) rpasIaHCKOro BOCHHTAHHS:

COPMHUPOBAHHOCTE  TPAKJAHCKOH  MO3MIMHM  OOydaroIerocs  Kak
AKTHBHOT'O H OTBETCTBEHHOTO WIEHA POCCHHCKOTO 00IeCTBa,;

OPUHATHE TPAJHUIIHOHHBIX ODINEYEIOBEUEeCKHX T'yMaHHUCTHUYECKHX U
JEMOKPATHYECKUX [[€HHOCTEH

TOTOBHOCTh BECTH COBMECTHYIO IEATENIBHOCTE B HHTEPECAX I'PaKIaHCKOro
o0l11ecTBa, y4aCTBOBATh B CAMOYIPABIEHUH B 00Pa30BATENLHON OpraHU3alHH;

yMEHHE  B3aUMOJIEHCTBOBATh C  COIMAJbHBIMM  HHCTHTYTAMH B
COOTBETCTBHH C UX (DYHKIIHAMHU U Ha3HAUECHHUEM,

TOTOBHOCTh K TYMAHHUTAPHON H BOJOHTEPCKOH AEITEIbHOCTH,

2) NaTPHOTHYECKOr0 BOCITHTAHUS:

chopMHPOBAHHOCTH POCCUUCKOH rpakJJaHCKOH UJCHTUYHOCTH,
NATPHOTH3MA,

I[EHHOCTHOE OTHOIIEHHE K T'OCYJapPCTBEHHBIM CHMBOJIAM, JOCTHIKEHHIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HKU H TEXHUKH,;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIHTAHHA:

chopMHUPOBAHHOCTE HPABCTBEHHOIO CO3HAHMS, ITHYECKOT'O MOBEICHH S,

CIIOCODHOCTh OIIEHHBAThH CHUTYAIHIO U MPUHHMATL OCO3HAHHBIE PEIEHMS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI H [EHHOCTH, B TOM YHCJIE B
NEATEIILHOCTH YUYEHOT O,



OCO3HAHKE JINUYHOrO BKJIAAA B IOCTPOSHHUE YCTOHYMBOrO OyayLuero;

4) 3¢TeTHYECKOro BOCIIHTAHHS:

ACTETMYECKOE OTHOIIEHHE K MHPY, BKJIIOYAsS ICTETHKY HAYYHOrO
TBOPUYECTBA, MPUCYLLEro (pu3nuecKkon HayKe;

5) TpyAOBOIr0o BOCIIHTAHHUSA:

HHTEpEC K pa3audHbIM chepam npodecCHOHATBEHON NeaTeTbHOCTH, B TOM
YHCJIe CBA3AHHBIM C (PU3UKOH M TEXHHUKOH, YMEHHE COBEPILIATH OCO3HAHHBII
BeIOOp Oyaywed npodeccud W PEeaNn30BBIBATH COOCTBEHHBIC JKHM3HEHHBIC
MJIaHbI;

TOTOBHOCTH H CIOCOOHOCTE K OOpa30BaHHIO H CaMOOOpa30BAHHIO B
obnacti PUZMKH HA MPOTAKEHHUH BCEH YKHU3HH,

6) DKOJIOrHYECKOI0 BOCIIMTAHHSA:

c(hOPMHPOBAHHOCTL DKOJIOTHUECKOH KYJBTYPbI, OCO3HAHHE TJIOOATBHOIO
XapaKTepa 3KOJIOTHYECKIX MPOoDIeM;

TJIAHUPOBAHWE M OCYILUECTBJIEHUE JIENCTBUH B OKpY’KalOIEH cpefie Ha
OCHOBE 3HAHUS 11€JIEH YCTOHUHBOrO Pa3BHUTHS YEJIOBEUECTBA,;

pacIIipeHne OmbiTa ACITEIBHOCTH JKOJOTMYECKOH HANMPABIEHHOCTH HA
OCHOBE HMEOIIUXCS 3HAHUH 110 (DU3HKE,

7) HEeHHOCTH HAYYHOIr 0 MO3HAHHSA:

chopMHPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS PU3NUECKON HAYKH;

OCO3HAHHME I[EHHOCTH HAy4YHOH JeATEeNbHOCTH, FOTOBHOCTh B MPOIlECCE
U3ydeHuss (PHU3UKH  OCYUIECTBJISTH MPOEKTHYKD M HCCIEAOBATENBCKYIO
OeATEIbHOCTh HHANBHAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTeIbHBIE YHHBEPCAILHbIE YUeOHbIe 1eiiCTBUS
ba3oBbie Joruueckne 1eHCTBHSA:
caMOCTOATENbHO  (DOPMYJIMPOBATE M AKTYaJlM3HPOBATH  IpodiiemMy,
paccMaTpUBaTh €€ BCECTOPOHHE,
ONpeneNaATh eI OeITeIbHOCTH, 3a/aBaTh MapaMeTpbl U KPUTEPHH HX
JOCTHKEHUS,
BbEIABJIATE 3aKOHOMEPDHOCTH MW NIPOTHBOPECHUHMA B pPACCMATPHBACMBIX
(bu3nUecKuX IBJICHUSX;
paspabaThIBATE ILJIAH PELIEHHS MPOOIEMBI ¢ YUETOM aHAIH3a HMEFOLIMX CA
MaTepHaJIbHBIX U HEMATEPHAIBLHBLIX PECYPCOB;



BHOCHTb KOPPEKTHBBI B AESITENbHOCTb, OLEHHBATH COOTBETCTBHE
PE3yNbTATOB IEJIAM, OIIEHUBATh PHUCKH MOCIIEICTBUN JIEATETLHOCTH,

KOOPAMHHPOBATE M BHIMOJHATE paboOTy B  YCIOBHSX PEANbHOTO,
BHUPTYJIBHOI0 U KOMOWHHUPOBAHHOTO B3aUMOICH CTBHUS,

pa3BHBATL KPEATUBHOE MBIIIJIEHNE TIPU PEIIEHUH KU3HEHHBIX MPOOJIEM.

ba3oBbie HCCTIEA0BATEILCKHE JEHCTBHS:

BJIAZIETh HAYYHOH TEPMHUHOJIOTHEH, KIIOUEBLIMH MOHSATHSMH H METONAMH
dpu3ryecKol HAyKH,

BJIAZIETh  HABBIKAMH  y4eDHO-UCCIENOBATENLCKOM U MPOEKTHOM
OeATeTbHOCTH B obmactH (PU3HKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATENIbHOMY  MOWUCKY METOAOB  pelleHHst 3a71ad  (PU3HYECKOro
Co/iepKaHUsI, MPUMEHEHHIO PA3IMYHBIX METOJIOB TTO3HAHUS;

BIIAZIETh BUAAMH JEATEILHOCTH MO TMOJYYEHUIO HOBOrO 3HAHHS, €ro
HHTEPIpeTalny, MpeodpPa30BaHUI0 W MPUMEHEHHIO B PAa3IMUHBIX YYeOHBIX
CHTYallMAIX, B TOM YHCJIE TIPH CO3/IaHUM Y4UeOHBIX MPOEKTOR B 00acTH (DU3HKH;

BBISIBJISITE NPUUMHHO-CJIENCTBEHHBIC CBSI3H M aKTyaJU3UPOBaTh 3a4ady,
BEIIBHTATh THIOTE3Y €€ PEIIeHHs, HAXOOWUThb apryMEHTHI U JOKA3aTeNbCTBA
CBOHUX YTBEP:KIECHHMH, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILIEHHUS,

aHAJIM3UPOBATh TIOJIYUEHHBIE B XOJ€ pelIeHUs] 3aJa4yd  Pe3yJbTaThl,
KPUTHYECKH OLEHHBATh HX AOCTOBEPHOCTb, NMPOTHO3HPOBATE HW3MEHEHUEC B
HOBBIX YCJIOBHSIX;

CTaBUTL W (HOPMYJIMPOBATH COOCTBEHHBbIE 3a/1a4dd B O0pa3oBaTEIbHOU
ACSATSIILHOCTH, B TOM YMCJIE TIPH U3YYCHUH (DU3HKH,

IaBATh OLICHKY HOBBIM CHUTYAITHSIM, OLICHUBATH MPHOOPETEHHBIN OIIBIT;

yMETh MEPEHOCHUTh 3HaHWs MO (PU3HKE B TMPAKTHYECKYIO 00JacTh
KUBHENEITENbHOCTH

YMETE HHTETPUPOBATE 3HAHUS U3 PA3HBIX PEAMETHEIX 00JIacTel;

BBIJBUTATE HOBBIE HIEH, MPEJIAraTh OPUTHHAIBHBIE TOAXOABI U PELICHHS,

CTaBUTHL NPODJIEMBI U 3aa4H, AOMYCKAOIIHUE aJIbTEPHATHBHBIE PEIIEHUSI.

Padora ¢ uadopmanueii:

BJIAETh HABBIKAMH IMOJIyuYeHUs HHOPOPMALKUK (PH3NUECKOTO COACPKAHUSI
U3 UCTOUHUKOB Pa3HbIX THIIOB, CAMOCTOSTENBHO OCYIIECTBIIATh MOUCK, aHAJN3,
CHCTEMATH3AlMIO U HHTEPIPETAIHIO HHOOPMALIMHA PA3TIHYHBIX BHIOB H (GOpM
NPEACTABJICHHUS,

OIIEHHBAThH JOCTOBEPHOCTh HH(POPMAINH;

UCIONIB30BATh  CPEJCTBA HMH(MOPMAIMOHHBIX M KOMMYHHUKAITHOHHBIX
TEXHOJIOTMA B  pEIIeHWH  KOTHUTUBHBIX,  KOMMYHHKATHBHBIX  H
OpPraHM3alMOHHBIX 33a7a4 ¢ COOMaeHneM TPeOOBAHUN IPrOHOMHUKH, TEXHHKH



0€30MaCHOCTH, THTHEHBI, PECYPCOCOEPEKEHHS, IPABOBLIX U ITHYECKHX HOPM,
HOPM HH(POPMAIIMOHHOMH 0€30MaCHOCTH;

CO37aBaTh TEKCTHI (PU3UYECKOTO CONEPIKAHUS B Pa3IMUHBIX (hopMaTax C
y4ETOM HA3HAUYeHUs HWHPOPMALMH H  IEJIEBOH ayOUTOPHH, BBIOMpAs
ONTHMAJILHYIO GOPMY MPEACTABIECHUS H BU3YAIU3ALIHH.

KoMmmyHHKATHBHEBIE YHHBEPCAJIbLHBIE YUeOHbIE AefiCTBHS:

OCYyLIECTBJIATE OOLIeHHEe Ha ypokax (PU3MKH W BO BHE-YPOUYHOH
JesTeIbHOCTH,

pacmo3HaBaTh MPEONOCBUIKH KOH(IMKTHBIX CHTYallHd W CMSAr4arthb
KOH(DJIHKTBI,

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOKD TOUKY 3pEHHsl C HCMOJb30BAHUEM
SI3BIKOBBIX CPEJICTE,

IOHMMAaThb U HCHOJB30BaTh  IPEHMYIISCTBA  KOMAaHOHOH |
WHIMBUTyalTbHON PabOTHI;

BBIOMPATH TEMATUKY W METOJbl COBMECTHBIX JIEHCTBHH C YYETOM OOIIMX
HHTEPECOB U BO3MOYKHOCTEH Ka’yKIOTr0 4ieHa KOJJIEKTHRA,

NPUHUMATE LEJIH COBMECTHOW JAEATEeIbHOCTH, OpPraHW30BBIBATE H
KOOPJIMHUPOBATh JEUCTBUS MO €€ NOCTHKEHUIO. COCTaBJIATh IUIAH ACHCTBUM,
pacnpenensaTb POJH C YU4ETOM MHEHHH YYaCTHHKOB, OOCYKOATh PE3YJILTATHI
COBMECTHOI paboOThI;

OIIEHUBATh KA4YeCTBO CBOEro BKJIaJa M KaXJOTO YYAaCTHHKA KOMAaHIBLI B
o01mml pe3ysbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

IpenjiaraTb HOBBIE IIPOEKTHI, OLECHUBATE HIEH C IO3ULHN HOBU3HBL,
OPUTHHAJILHOCTH, MPAKTHYECKON 3HAUYMMOCTH,

OCYIIECTBJISITE TO3UTUBHOE CTPATETMYECKOE TMOBEJeHHEe B Pa3JIMYHBIX
CHTYALHSX, TPOSBIISITh TBOPUECTBO U BOOOpakeHHE, OBITh HHUIIUATHBHBIM.

PerynsiTuBHBIE YHHBepCATILHBbIE YUeOHbIE 1eHCTBHA
Camoopranusanusi:

CAMOCTOSITEJIbBHO ~ OCYLIECTBJISITh I[MO3HABATENBHYK  OESTEIBHOCTH B
obmacth (pHU3MKH HM ACTPOHOMHH, BBIABIATE MNpPOOJIEMBI, CTaBHTh U
dbopmynupoBaTh COOCTBEHHBIE 3a0a4H,

CaMOCTOSITEJIbHO COCTABIIATh IUIAH PEIICHUA PaCUETHBIX U KaYECTBCHHBIX
3a7a4, IUIAH BBINOJIHEHHS IMIPAKTHYECKOH pabOTel € YYETOM HMEROIIHXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U NIPEIITOUYTEHHH;

IABATh OL[CHKY HOBBIM CHUTYAITHSIM;



paclMpaTe  paMKu ~ yueOHOro mpeaMera HAa  OCHOBE  JIMUHBIX
NpeANnOYTEeHU N,

neNaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBAaTh €ro, Opate Ha cedg
OTBETCTBEHHOCTE 32 PELUCHUE,

OIIEHHBATH TPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATE (POPMHUPOBAHHIO W MPOSBJICHHID 3PYAHIMH B OOJIACTH
(M3UKHA, TOCTOSHHO IIOBBIIATH CBOH OOpPa3OBaTENBHBIA W KYJBTYPHBIH
YPOBEHB.

CaMOKOHTPOJIb, SMOIMOHAILHBIH HHTEJLIEKT:

MABaTh OIIEHKY HOBBIM CUTYALUsIM, BHOCUTh KOPPEKTUBEI B JEATEIbHOCTD,
OLIGHHBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJIQZIETh HABBIKAMHU [O3HABATEIbHOW pediekCHuH Kak OCO3HaHHS
COBEPILIAEMBIX JEHCTBUH M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB H
OCHOBAHHI,

UCIIONIB30BATE MPUEMBI pedieKCHH JJi1  OI€HKM CUTYyallid, BbhIOOpa
BEPHOTO PELUCHMUS,

YMETb OIICHUBATH PUCKU U CBOCBPEMEHHO NPUHUMATH pPEUISHHUS MO HX
CHHKEHHIO;

NPUHAMATE MOTHUBEI U QpPryMeHTBI JIPYTUX MPH aHAJM3E Pe3yJbTaTOB
MeATEeIIbHOCTH,

NPHHHUMATE Ce0s1, MOHUMAsi CBOM HETOCTATKH H AOCTOMHCTBA,

NPUHUMATE MOTHBEI W apPryMEHTBI JIPYTUX MPH aHAJM3e Pe3yNbTaTOB
NEeATeTbHOCTH,

MPU3HABATE CBOE MPABO U MPABO OPYTHX HA OITHOKH.

B npotiecce nocTrikeHNst TMYHOCTHEIX PE3YJIETATOB OCBOSHHS TPOTPAMMBI
no ¢u3nMKe s YpPOBHsS cpemaHero oOiero od0pasoBaHus y OOyYarOIIHXCS

COBEPIIEHCTBYETCS OMOIHOHAJIbHBII HHTEJLIEKT, IPENOIararOHii
chopMHUPOBAHHOCTS:
CAMOCO3HAHUS,  BKJIIOYAIOMIEr0  CIHOCOOHOCTH  MOHHUMATH  CBOE

SMOIIHOHAIBHOE COCTOSHHE, BHICTh HANPABJICHHUS PA3BHTHS COOCTBEHHOMH
SMOLHOHATBHON C(eprl, ObITh YBEpEHHBIM B cebe;

CaMOPETryJIMPOBAHUS, BKIIOYAIOLIErO0 CAMOKOHTPOIb, YMEHUE NMPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEAEHHE, CNOCOOHOCTh AaAanTHPOBATHCH K
OMOLIHOHAIbHBIM H3MEHEHUSM M MPOSBIATE THOKOCTb, OBITH OTKPBITEIM
HOBOMY;,

BHYTPEHHEW MOTHBALHH, BKIOYAIOUIEH CTPEMIIEHNE K JOCTUKEHUIO LEJIH
U yCIeXy, ONTHUMHU3M, HHULIHATABHOCT, YMEHHE JeHCTBOBATh UCXOOA U3 CBOUX
BO3MOKHOCTEH;



OMIIATHH, BKIKUAKILIEH CHOCODHOCTE MOHMMATH  SMOLMOHAIBHOE
COCTOSIHHE JPYTMX, Y4YHUTBIBATH €ro TpPH OCYIIECTBIEHHH  ODIIEHHUS,
CNOCOOHOCTh K COUYBCTBUIO U COMEPEKUBAHUIO,

COLMAJIBHBIX ~ HABBIKOB, BKJIKOUAKOLIMX CHOCOOHOCTH  BBICTPAHBATH
OTHOIIEHUS C APYTUMH JTKOJIbMH, 3a00TUTLCS, MPOSBIIATL HHTEPEC U Pa3peliaTh
KOH(DJIUKTHI.

MNMPE/IMETHBIE PE3YJIbTATHI

K koHny oOyuenust B 10 kjacce mpeaMeTHbIe Pe3ysibTaThl HA 0a30BOM
yYPOBHE JOJKHBI OTPaXKaTh CPOPMHPOBAHHOCT Yy OOYUAIOIIUXCSA YMEHUI !

OEMOHCTPUPOBATE HA MPUMEPAX POb U MECTO (PU3UKH B (HOPMHPOBAHUH
COBPEMEHHON HAYyUYHOW KAPTHHBI MHPA, B PA3BUTHH COBPEMEHHOW TEXHHUKU H
TEXHOJIOTHH, B NPAKTUYECKOMN AeITEeNbHOCTH JIFOJIEH;

YUATHIBATh TPAHUIBI TMPUMEHEHHS W3YUYEHHBIX (PUINUYECKUX MOJENEN:
MaTepHalbHAS TOYKA, WHEpIHAJbHAS CHCTeMa OTcuéra, abCOIMIOTHO TBEPIOE
TEJIO, WAEATBHBIH Ta3, MOJEIM CTPOEHUs] ra3oB, >KHAKOCTEH W TBEPABIX Tel,
TOUYEUHBIH JIEKTPUUECKUHN 3apsif] TPU peleHud (pU3UUecKux 3aaau;

pacrmosHaBaTh (pu3nHUeckue sABICHHs (mpomecchl) W OOBICHIATH HX Ha
OCHOBE 3aKOHOB MEXAHWKH, MOJIEKYJISIPHO-KHHETHUECKOH TEOpHH CTPOEHHS
BELIECTBA W  JJIGKTPOJAMHAMUKHA. PABHOMEPHOE W  PAaBHOYCKOPEHHOE
NPSAMOJNHEHHOE OBH)KEHHE, CBOOOOHOE TAaAeHHE TeJ, IBIDKEHHE 110
OKPYKHOCTH, HWHepLus, B3auMmonercreue ten, auddysus, OpoyHOBCKOe
JBUKEHUE, CTPOEHNE JKUAKOCTEH U TBEPIBIX TeJ, M3MEeHeHue O00héMa TeN Mpu
HArpeBaHUH (OXJIAKICHUH), TEIJIOBOE PaBHOBECUE, UCMAPEHHE, KOHACHCAIUS,
IUTABJICHHE, KPHUCTAJUTH3AlWs, KHIIEHHE, BJAKHOCTh BO3AyXa, IIOBHIIICHHE
JaBJIeHUs] Ta3a NpPH ero HarpeBaHWHW B 3aKPBITOM COCYZe, CBSI3b MEKAY
napaMeTrpaMH COCTOSHHS Ta3a B  HM30MpOLIECCaX, OJJIEKTpHU3alus — Tel,
B3aUMOCHCTBHE 3aPAI0B;

ONMKCBIBATh MEXAHMYECKOE ABUKEHHE, UCIONb3Ysl (PU3nUecKne BEeIHUHHBIL
KOOpPIMHATA, MYTh, IEPEeMEIleHne, CKOPOCTh, YCKOPEHHe, Macca Teja, CHIIA,
UMIYJIBC ~ Tela, KHHETHYEeCKas  DSHeprus, IMOTEHIHAJIbHAS  DHEPrus,
MexaHH4YecKass pabora, MeXaHHYecKas: MOLIHOCTB, NPH ONHCAHUH NPABHIIBHO
TPAKTOBATh (PU3MUECKUH CMBICH HMCMOIB3YEMbIX BETMYHH, UX 0DO3HAUEHUS H
SAVHMIIBI, HAXOAUTH (DOPMYJIBI, CBA3BIBAIOIINAE JAHHYIO (PH3HYECKYIO BEIHUHHY
C APYTHMH BEITMYNHAMU,

OMKCHIBATh M3yYEHHbIE TEIJIOBbIE CBOWCTBA TeNl M TEIJIOBbIE SIBJIEHHS,
UCHoNb3ys (PU3MUECKUE BEIMYMHBL, JABJICHHE ras3a, TeMIEepaTypa, CpPeaHss



KHHETHUYeCKast SHEPrust Xa0THYECKOT0 IOBUKCHHS MOJICKYJI,
CpeqHEKBAPaTHYHAS CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI
sHeprus, padoTra raza, KOIQOPHUIHMEHT MOJE3HOTO JEHCTBHUS TEIMJIOBOIO
OBUTATENS, MPU OMNUCAHWW NPABHIBHO TPAKTOBATE (DU3UUECKHH CMBICI
UCIIONBb3YEeMbIX BEJNMUYUH, WX ODO3HAYEHUS W €IUHUIIbI, HAXOAUTH (POpMYJIbI,
CBSI3BIBAIOLINE JAHHYIO (PU3HUECKYIO BEIUYHHY C IPYTHMH BENAUHHAM;

ONHUCEHIBATL HM3YUYCHHBIC SJICKTPUUECKHE  CBOMCTBA  BEILIECTBA U
JJICKTPHYECKHE sIBJIEHUs (MPOLEeCcChl), HCMONb3ysl (PH3HUECKHE BETHYHHBI
DIEKTPUUECKUH 3aps, SJIEKTPHUECKOE TT0JIe, HATTPSKEHHOCTD TOJIs, TOTEHITHAT,
PA3HOCTh TMOTEHUHAJIOB, MPH OMHCAHHH IMIPABHJIBHO TPAKTOBATH (DH3MUECKUIT
CMBICJT HCIIOJB3YEMBIX BEJIMYMH, HX OOO3HAYUEHHS W EAHWHHULBI, YKa3bIBATh
dbopMyJibl, CBSA3BIBAIOIIHE JAHHYIO (DU3MYECKYIO BeMYHHY C JPYTHMH
BEJINUHHAMU;

AHAJM3APOBATh  (PU3WUECKHE TPOLECCHl W SBJICHUS, HCIOMb3YS
(duzryeckrue 3aKOHBI W MPUHIUIBL 3aKOH BcemupHOro tarotenws, I, I u II1
3akOHbl HBIOTOHA, 3aKOH COXPAHEHUs MEXAHWUYECKOW JHEPruH, 3aKOH
COXpaHCHHS UMITYJIbCA, MPUHIUI CYNEPHO3ULINU CHJI, MPHHLUUI pPAaBHOMPABUS
WHEPIUAILHBIX CHCTEM OTCUéTa, MOJEKYJISPHO-KHHETHYECKYIO TEOPUID
CTPOEHWSs BEIECTBA, T'a30BbI€ 3aKOHEI, CBSA3b Cpe/Hed KMHETHYECKOW SHEPTUU
TEMJIOBOTO JBH)KEHUS MOJIEKYJ ¢ aDCOIOTHOH TeMIepaTypoH, MepBbIi 3aKOH
TePMOAMHAMHKH, 3aKOH COXPaHEHUs 3JIeKTPUYECKOro 3apsiaa, 3akoH Kyrona,
IpPH 5TOM Pa3INyaTh CJAOBECHYHO (hOPMYJHPOBKY 3aKOHA, €Tr0 MATEMATHUYECKOE
BEIPAKEHHE U YCJIOBHS (TPaHHIBI, 00JJACTH ) MPUMEHUMOCTH;

OOBSACHSTH OCHOBHBIE TPHUHIUNBI MOCHCTBHS MAIIHH, OpuOOPOB W
TEXHHYECKHX YCTPOWCTB; Pa3iMyaTh YCAOBHSA MX O€30MACHOrO MCIOJIb30BAHHS
B ITOBCEJHEBHOM JKU3HH,

BEITIOJTHATE 3KCIEPUMEHTHI MO HCCICOOBAHHIO (DU3NYSCKUX SBIICHHH H
NPOLECCOB C HCIOIb30BAHHEM MPSIMBIX M KOCBEHHBIX H3MEPEHHH, MPH 3TOM
dbopmynupoBaTe mnpobiemMy/3amady H THIOTE3Y y4eDHOTrO 3SKCIEPUMEHTA,
cobupaTe YCTAHOBKY W3 HPEMJIOKEHHOTO OOOpPYAOBAaHHS, MPOBOAUTH OMBIT H
dbopMyIHpPOBATE BEIBOEI,

OCYIIECTBJIATE MPAMbIE U KOCBEHHBbIE M3MepPeHHs (DU3NUYECKUX BEJTUUMH,
NP 3TOM BBHIOHPATh ONTHMANBHBIA CHOCOO HM3MEPeHHS M HCMONb30BAThH
W3BECTHBIE METOABI OLIEHKH MOTPELIHOCTEH H3MEPEHHUIT,

UCCIENOBATh 3aBHUCUMOCTH MEXAy (H3MYECKMMH BEIMYMHAMH C
UCIOIE30BAaHUEM TIPSAMBIX U3MEPEHUU, MPH 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(uKCHpPOBATE PE3yNBTATHl MONYYSHHONH 3aBHCHMOCTH (DH3HYECKUX BEJIMYHH B
Bue Tabyuu u rpaduKoB, AENATh BEIBOABI IO PE3YJIbTATAM HCCIEAOBAHNS,



cobmoaaTe npaBuia 0e30MacHOro TPyaa MpPU MPOBEIEHUH HCCIIEIOBAHHI
B paMKax y4yeOHOro SKCIepUMeEHTa, yueOHO-UCCIeNOBATENLCKON U MPOEKTHOM
NEATEBHOCTH ¢ UCMOJB30BAHMEM  U3MEPUTENIbHBIX  YCTPOHCTB W
aadopaTopHOro 00OPyaOBAHUS;

peliaTh pacuéTHbIE 3aayd C SIBHO 3aJaHHOH (PU3WYECKOH MOJENbIO,
UCTIONB3Ys (DU3MUECKHE 3aKOHBI M TPUHIMIBI, HA OCHOBE aHAU3a YCJIOBHS
3a7a4d BEIOMpPATh (PH3HYECKYI0 MOJAENb, BBIOCIATE (PU3NUYECKHE BENIHUHMHBI H
dhopmyiel, HeOOXOOUMBIE IJisl €€ PeLUeHHs], TPOBOAUTE PACUEThl W OLEHHUBAThH
PeaNbHOCTh MOYYEHHOT0 3HAUEHHS (DU3HMUECKOH BENUUNHBI,

pemarhb KauYeCTBEHHBIE 3a7Iaun; BEICTPAUBATh JIOTHYECKH
HEMPOTHBOPEUYHMBYK) LIEMOYKY PACCYKACHHU C OMOPON HA M3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (PH3UUECKUE SIBIEHHS,

UCIOJB30BATE  MPH  peleHHd  ydeOHBIX — 337a4  COBPEMEHHEBIE
HHQOPMAITMOHHBIE  TEXHOJNIOTMH  OJI1  TOHCKA, CTPYKTYPHPOBAHHUS,
UHTEpNpeTalu W TOpeAcTaBjeHus yueOHOH ¥ HAay4YHO-TIOMYJISIPHOMN
uHOpMaIMK, TONYYEHHOH W3 PA3NUUHBIX HCTOYHHKOB, KPUTHYECKH
AHAJTM3UPOBATE MOJNYyYaeMYIO HH(POPMAIIHIO,

NPUBOAUTh TMPUMEPHI BKJIAJIA POCCHMCKUX U 3apyOeKHBIX YUYEHBIX-
(bU3UKOB B pa3BUTHE HAYKH, OOBSCHEHHE IPOLECCOB OKPY:KAIOIIEr0 MHpA, B
Pa3BUTHE TEXHUKH U TEXHOJIOTHIA,

HCIOJIB30BATE TEOPETHUYECKHE 3HAHUSA N0 (PHU3HKE B MOBCEAHEBHOW KU3HU
mist  obecrieueHuss 0e30MacHOCTH Tpu  oOpailleHud ¢ npubopaMu U
TEXHUYECKHMH YCTPOUCTBAMM, JJisi COXPAHEHHS 3OPOBBS U COONIOIEHUST HOPM
SKOJIOTHUECKOTO TOBEACHHS B OKPY KAIOLIEH cpeae;

pabotaTe B TpyIle C BHINOJHEHUEM pa3/IMYHBIX COIHAIBHBIX POJIeH,
MJIaHUPOBaTh PadOTy TPYMNbI, PANMOHATBLHO PACHPENeNsTh OOS3aHHOCTH |
IUIAHUPOBATh  AESITENBHOCTh B HECTAHNAPTHBIX CHTYAIMSAX, AaJeKBATHO
OLIGHMBATH BKJAJ KAXKAOrO W3 YUYACTHUKOB TIPYNNbl B PELUCHHE
paccMaTpuBaeMoii IpoOJIEMEI.

K kxonny oOydeHuss B 11 KJjacce mpenIMeTHBIC Pe3yNbTAaThl HA 0a30BOM
YPOBHE JOJKHBI OTPaKaTh C(HOPMHUPOBAHHOCTD Y O0YYAFOLIMXCS YMEHHUHM

JEMOHCTPUPOBATL HA MPHUMEPAX POJb U MECTO (PH3UKH B (DOPMHUPOBAHUU
COBPEMEHHOU HAYyUHOM KAPTHUHBI MHPA, B Pa3BUTHH COBPEMEHHOH TEXHUKH U
TEXHOJIOTHH, B MPAKTHYECKOH ACATENBFHOCTH JIIOACH, HEJIOCTHOCTh U €AUHCTBO
(hu3MYeCKOl KapTHHBI MUPA,

VUATHIBATH TPAHUIIBI MPUMEHEHHS WM3YUEHHBIX (U3NUECKUX MOJENEH:
TOUCYHBIN 3JICKTPUYCCKUH 3apsid, JIyd CBeTa, TOYUCUHBIM HCTOYHHK CBeETa,



saepHas MOIENb ATOMA, HYKJIOHHAs MOIEIb ATOMHOrO sApa MPH pPELIeHHH
(dbuszryeckux 3aaaq;

pacno3HaBath (hUIMUECKHE SBJICHHs (MPOLECChI) U OOBSICHATH HMX HA
OCHOBE 3aKOHOB 3JIEKTPOAMHAMHKHA H KBAaHTOBOH (DH3HMKH. 3JIEKTPHUSCKAsI
MPOBOJIMMOCTh, TEIMJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JIEHCTBUS TOKAa,
B3aUMOJICCTBUE  MArHUTOB, DJICKTPOMATHUTHAS  WHAYKIUS, JCUCTBUE
MAarHUTHOTO TOJS HAa TPOBOOHHK ¢ TOKOM MW [ABIDKYIIUHCA 3apsm,
3JIEKTPOMATrHUTHEIE KOJIEOAHUS W BOJIHBI, MPSIMOJMHEHHOE PACIpPOCTPAHEHHE
CBeTa, OTPAKEHHUE, MpejioMiieHue, uHTepdepenius, MUuPPaKIsa U TOIAPHU3ALIHSI
cBeTa, mucnepcus ceeta, portodnekrpuueckuii dddext (hotoaddekr), cBeTOBOES
OABJEHHE, BO3HUKHOBEHHWE JIMHEWUYaTOro CIEKTpa aromMa  BOIOPOAA,
€CTECTBEHHAsl M HCKYCCTBEHHAS PaIiOaKTHBHOCTS;

ONMMCHIBATh U3YUEHHBIE CBOMCTBA BEUIECTBA (IJIEKTPUUSCKHAE, MATHUTHBIE,
ONTHYECKHE, JJIEKTPHUECKYID  MPOBOAMMOCTb  pPa3IMUHBIX  Cpen) H
2JIEKTPOMArHUTHbIE ABJIEHUS (TIPOIECCHI), UCMONB3Ys (PH3UYECKHE BETMYMHBIL
SJEKTPHUYECKUH 3apsi/, CUJIA TOKA, DJIEKTPHUYECKOE HATIPAKEHUE, INEKTPUUECKOE
COTIPOTUBJICHHE, pPa3HOCTh TOTEHIHAJIOB, SJIEKTPOABIKYINAS CHlla, padoTa
TOKa, WHAYKIUS MarHUTHOrO mojs, cuiaa Awmnepa, cuna Jlopenna,
UHYKTUBHOCTh KATYIIIKH, DHEPTHUS 3JEKTPUUECKOr0 M MAarHUTHOrO MOJEM,
MePUOI U YacTOTa KoeOaHui B KOJIe0aTeTEHOM KOHTYPE, 3apsa U CHJIAa TOKA B
npouecce TapMOHHUYECKHMX  OJJIEKTPOMArHUTHBIX  Kojiebanuii, (okycHOe
pPacCTOsIHME W OMTHYECKas CHJIA JIMH3bI, MPH OMHCAHUK MPABHUJILHO TPAKTOBAThH
(pu3MYeCKUil CMBICT UCMONB3YEMBIX BEJMYHH, UX ODO3HAUEHUS M EIUHUIHI,
YKa3plBaTh (DOPMYJIBI, CBS3BIBAIOIINE MOAHHYK (H3HYECKYI0 BEIHUHHY C
APYTHMH BEJIHYMHAMY,

OMKCHIBATh H3y4YEHHbIE KBAHTOBbIE fBJIEHHS M MPOMECCHI, HCIOJb3YS
(du3ndecKkue BETHYHHBI CKOPOCTh SJIEKTPOMATHUTHBIX BOJIH, JIMHA BOJHBI H
yacTOTA CBETAa, SHEPrus W UMNyjeC (GOTOHA, MEPHOA MOJypacrnana, dHEPrus
CBSI3M ATOMHBIX SJIEp, NPH OIMHUCAHWU TPABUJIBHO TPAKTOBATh (PU3UUECKUI
CMBICJT HCIIOIB3YEMBIX BEJIHYHH, WX OOO3HAUEHWUS W EAWHULBI, YKa3bIBATH
dopMysibl, CBS3BIBAIOLIHE JAHHYK (DH3HYECKYKH) BEIHYHHY C JAPYTHMH
BeJINUMHAMU, BBIUUCIIATH 3HAUEHHE (DUBUUYECKOM BETHUMHBI,

aHAJM3UPOBATh  (PpU3HUECKHEe TPOUECCHl W SBJCHHUS, HCIONb3YS
duznyeckue 3aKOHBI U MPUHLHMIBL 3aKOH OMa, 3aKOHBI MOCAEAOBATENILHOIO U
napajsieJlbHOr0 COEIUHEHHs] TPOBOAHMKOB, 3akoH Jlxoyns—Jlenna, 3akoH
SJEKTPOMArHUTHON WHAYKIIUH, 3aKOH MPSIMOJHHERHOTO pPacIpOCTPAHEHUS
CBeTa, 3aKOHBI OTPAKEHHS CBETa, 3aKOHBI MPEJIOMJIEHHS CBETa, YpPABHEHHE
DiinwurerHa s Gotoddderra, 3aK0H COXPAHEHHS YHEPTUH, 3AKOH COXPAHEHH S



UMITYJIbCA, 3aKOH COXPAHEHHS JJIEKTPUUECKOrO 3apsaaa, 3aKOH COXPAHEHHS
MacCOBOr0 YUCJIa, MOCTYJaThl bopa, 3aKOH pajloaKTHBHOTO pacnajia, mpu 3TOM
pasauuaTh  CJOBECHYIO (DOPMYJIUPOBKY  3aKOHA, €ro MaTEMaTHYECKOE
BBIPAJKEHHE U YCJIOBHUSI (MPAHKLEBI, 00JACTH ) MPUMEHUMOCTH;

OTpenesaTh HalpaBlieHHe BEKTOpPa HWHIYKIMM MAarHUTHOTO  TOJIS
MPOBOIHHUKA C TOKOM, CHJIbI AMmiepa u cubl JIopeHna;

CTPOWUTh M OMHCHIBATH H300paKEHHE, CO3AaBaAEMOE IIOCKHM 3epKaJIoM,
TOHKOH JIMH30H

BBITIOJIHATE 3KCIEPUMEHTHI MO MCCAEIOBAHMIO (DU3NYECKUX SIBJIEHUN U
MPOLIECCOB C HCIIOJIb30BAHUEM MPSMBIX H KOCBEHHBIX H3MEPEHHH: MPH 3TOM
dbopmymuposate mnpodiemy/3amady M THIOTE3Y Y4EeOHOro IKCIEPHMEHTA,
cobupaTh YCTAHOBKY W3 MPEMJIOKEHHOrO O0OpYJOBaHHS, MPOBOJUTL OMBIT U
(hOpMyIHPOBATEL BEIBOIEI,

OCYIIECTBJISATE MPSAMBIE M KOCBEHHBIC M3MEpeHHs (DU3MYSCKUX BEJTHYHH,
Opd 3TOM BBIOHPAaTh ONTHMAbHBIA CHOOCOD HM3MEpPEeHHs] W HCIOJIb30BATh
HU3BECTHBIE METO/IbI OLIEHKU MOTPEITHOCTEN U3MEPEHUN

HCCIIEIOBATh 3aBHCHMOCTH (DH3HYECKUX BEIHYHH C HCIOJIB30BAHHEM
OPSAMBIX HM3MEPEHHI. TpH 3TOM KOHCTPYMPOBATbH YCTAHOBKY, (DUKCHPOBATH
PE3yNbTAThl MOJYYEHHON 3aBUCHMOCTH (PU3MUYECKHX BEJIMUMH B BUjE TAOJHUIL U
rpaduKOB, AENATE BEIBOABI IO Pe3yJIbTaTAM HUCCICTOBAHHS,

cobmoaaTe npaBuia 0e30MacHOrO TPyAa MPU MPOBEISHHH HCCIEIOBAHHI
B paMKax y4eOHOro SKCIepUMeHTa, yueOHO-HCCIeI0BATENLCKON U MPOEKTHON
NEATEBHOCTH ¢ UCMOJB30BAHMEM  U3MEPUTENIbHBIX  YCTPOHCTB W
1abopaToOpHOTrO 000PYIOBAHUS;

peliaTh pacuéTHbIE 3aayd C SIBHO 3aJaHHOH (PU3WYECKOH MOJENbIO,
UCIONB3ys (DU3MUECKHEe 3aKOHbI M MPUHIIMIBI, HA OCHOBE aHAJU3a YCJIOBHS
3a7a4d BEIOMpPATh (PH3HYECKYI0 MOJAENb, BBIOCIATE (PU3NUYECKHE BENIHUHMHBI H
dbopmybl, HeOOXOOUMBIE IJisi €€ PeLueHHUs], TPOBOOUTE PACUETHI H OLEHHBATH
PeaNbHOCTh MOYYEHHOT0 3HAUEHHS (DU3HMUECKOH BENUUNHBI,

pemarhb Ka4YeCTBEHHBIE 3a7Iaun; BEICTPAUBATh JIOTHYECKH
HEMPOTHBOPEUYHMBYK) LIEMOYKY PACCYKACHHU C OMOPON HA M3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (PM3UUECKUE SIBIEHHS,

UCIIONB30BATG  OPH  pelleHHd  y4eOHBIX  3a7a4  COBPEMEHHBIE
WH(DOpPMALMOHHBIE ~ TEXHOJIOTMH Ol TMOHCKA, CTPYKTYPHPOBAHUS,
UHTEpNpeTalu W TOpeAcTaBjeHus yueOHOH ¥ HAay4YHO-TIOMYJISIPHOMN
uHOpMaIMK, TMONYYEHHOM W3 PA3IMUHBIX HMCTOYHHKOB, KPUTHYECKH
AHAJTM3UPOBATE MOJNYyYaeMYIO HH(POPMAIIHIO,



OOBSCHSITE TPHHLMIIBI ACHCTBUS MAIUKWH, NPUOOPOB M TEXHUYECKHX
YCTPOWCTB, pa3iuuaTh VyCIOBMS WX 0€30MacHOr0  MCHOJb30BaHUS B
MOBCENHEBHON JKU3HH,

OPHBOAUTE TMPHUMEPHI BKJIAAA POCCUHCKHX H 3apyOeKHBIX YUEHBIX-
(bM3UKOR B pa3BHTHE HAYKH, B OOBICHEHHE MPOI[ECCOB OKPYIKAIOIIEr0 MUPA, B
Pa3BUTHE TCXHUKHU U TEXHOJIOTHH;

HCIOJIB30BATE TEOPETHUYESCKHE 3HAHUA 10 (PHU3HKE B MOBCETHEBHOH KU3HHU
mist  obecrnieueHus Oe3omacHOCTH Opu  oOpaineHun ¢ nOpubopaMH |
TEXHHYECKHMH YCTPOUCTBAMM, JJIsi COXPAHEHUS 3OPOBhS U COOMIOIEHUST HOPM
SKOJIOTHUECKOTO TOBEACHHS B OKPY KAIOLIEH cpeae;

paboraTte B CpyIIe ¢ BHIIOJHEHHEM pPA3JIMUHBIX COLHAJBHBIX POJIEH,
MJIaHUPOBaTh PadOTy TPYMIbI, PAIMOHATBLHO pACHPENENsITh OOA3aHHOCTH |
MJIAHUPOBATh  ACSTENBHOCTh B HECTAHAAPTHBIX  CHUTYalMsAX, AaAeKBATHO
OLIGCHWBATh BKJAJ KAXKAOTO M3 YUACTHHKOB TPYNNBl B  PEIICHHE
paccMaTpuBaeMoii IpoOJIeMEI.



TEMATHYECKOE INIAHUPOBAHUE
10 KVIACC

KomruecTBo uacosn
HanmeHnoBaHue pa3ieioB H TeM

Ne n/n Kourpoibubie  Ilpakru4eckue
MPOrPAMMBI Bcero
padoTbI padoTbl
Paznen 1. ®PU3UKA U METOABI HAYUHOT' O ITIO3HAHUSA
1.1 @H3HKA H METOBI HAYYHOTO MO3HAHHA 2
Hroro mo pazaeny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 5
2.2 JlmHamuka 7
2.3 3aKOHBI COXPAHCHUSA B MCXAHHKE 6 1 1
Hroro no paszaeny 18
Paznen 3. MOJIEKYJIAPHASL PU3HKA U TEPMOJUHAMHUKA
31 OCHOBBI MOJICKY JEIPHO-KHHETHICCKO M 9 !
' TCOPHH
32 OCHOBBI TEPMOTHHAMHUKH 10 1

33 ATrperaTHble COCTOSHMS BEMIECTBA. 5

JJIeKTPOHHBIE
(midposnIe)
o0pazoBaTe/ibHbIC

pecypeni

bubmoreka LIOK
https://m.edsoo.ru/7f4 1bf72

bubmoreka LIOK
https://m.edsoo.ru/7f4 1bf72

bubmoteka [IOK
https://m.edsoo.ru/7f4 1bf72

bubmoteka [IOK
hitps://m.edsoo.ru/7{4 1bf72

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

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

Bbubmoreka LIOK




Da30BbIC NEPEXOABI
Hroro no paszaeny
Paznen 4. JJIEKTPOAUHAMHKA

4.1 DICKTPOCTATHKA

INocToAHHBIHN 3NIEKTPUYUCCKUM TOK. TOKH
B PA3IIHYHBIX Cpeaax

42

Hroro mo pasoeny

PesepBHOe Bpem:a

OBIIEE KOJIMYECTBO YACOB I10O
[TPOI'PAMME

24

10

12

22

68

https://m.edsoo.ru/7f4 1bf72

bubmoteka [IOK
https://m.edsoo.ru/7f4 1bf72

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




11 KUIACC

HaumeHoBaHHE Pa3fe/ioB 1 T€M
HporpaMmbl

Ne m/mt

Paznen 1. QJIEKTPOJIHHAMHKA
MarHuTHOC NOJIC. DICKTPOMATHHTHAS
HHIY KIIHA

1.1

Hroro mo pazaeny

Paznen 2. KOJJEBAHHUA U BOJIHBI

21 MexXaHH4YCCKHE H 3ICKTPOMATHATHBIC

KOJcOaHus
2 MeXaHHYeCKUE B ANCKTPOMATHHTHBIC
' BOJTHBI
2.3 Onruka

Hroro mo pasoeny

KoanuecTBo 1aC0B

Bcero

11

11

10

24

Konrpoasunie
padoTbI

Paznen 3. OCHOBBI CHEITHAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH

OCHOBBI CiELMATLHON TEOPUH
OTHOCHTEIBHOCTH

3.1

Hroro mo pasoeny

Pasznen 4. KBAHTOBAA ©®U3HKA

4.1 DJIEMEHTHI KBAHTOBOM ONITHKHA

4

4

1

IIpakruueckne
padoThI

JICKTPOHHBIC
(1m¢posbie)
o0pa3oBare/ILHBLIC

pecypeni

Bubmotexa [TOK
https://m.edsoo.ru/7f41c97¢c

Bubmmoreka LIOK
https://m.edsoo.ru/7f41c97¢c

bubmuoreka LIOK
https://m.edsoo.ru/7f41c97¢

Bubmotexa [TOK
https://m.edsoo.ru/7f41c¢97¢

bubmuoreka LIOK
https://m.edsoo.ru/7f41c97¢c

Bubmotexa [TOK



42 Crpoenue aroma 4
4.3 ATOMHOE SIIpO 5
Hroro no paszaeny 15

Pasnen 5. JJIEMEHTBI ACTPOHOMHUHU H ACTPOPUIUKH

5.1 OIEMCHTHI aCTPOHOMHUH H ACTPOPH3HUKH 7

Hroro mo pasoeny 7

Paznen 6. OBOBINAIOIIEE TIOBTOPEHHUE

6.1 O0bobmaronee MOBTOPCHHE 4
Hroro mo pasoeny 4
PesepeHOE BpeMa 3

OBLIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME 08

https://m.edsoo.ru/7f41c¢97¢

bubmoTexa [IOK
https://m.edsoo.ru/7f41c¢97¢

Bubmotexa [TOK
https://m.edsoo.ru/7f41c¢97¢

Bubmotexa [TOK
https://m.edsoo.ru/7f41c¢97¢

bubmoTexa [IOK
https://m.edsoo.ru/7f41c¢97¢







HNOYPOYHOE IIVIAHUPOBAHUE

10 KUJIACC
Ne
o/ Tema ypora

Ou3HKa — HayKa O PHPOJE.
Hay4Hbic MeTOABI TO3HAHUSA
OKPY>KaK0ILICTO MHPA

Ponb u MeCTO (pusuxu B
(POPMHEPOBAHHH COBPEMCHHOI
HAYYHOU KAPTHHBI MUPA, B
MPAKTHYCCKON ACATCIBHOCTH
THOICH

MExXaHMYICCKOC TBHIKCHHAC.
OTHOCHTCTHPHOCTh MEXAHHYUCCKOTO
newkeHuA. [lepemerenue,
CKOPOCTb, YVCKOPCHHE

PaBHOMEPHOE NPAMOTHHEHHOE
JBIKEHHE

PaBHOYCKOpEHHOEC MPAMOITHHCHHOE
JBIGKCHHE

CB000gHOC aACHHUE. Y CKOPECHUE
CBOOOIHOIO NaACHUS

KpHBOIHHEHHOE IBHKCHUE,

KomuecTro yacon

Bceero

Kounrpoibubie
padoThI

IIpakTHyeckue
padoThI

HMara
W3 YUCHHSI

04.09.2023

(06.09.2023

11.09.2023

13.09.2023

18.09.2023

20.09.2023

JJAeKTPOHHBIE
nugpoBsIe
o0pa3oRaTeJibHbIC

pecypesni

Bbubmmoreka LIOK
https://m.edsoo.ru/ff0c32e2

bubmmoreka LIOK
https://m.edsoo.ru/ff0c33e6

Bbubmmoreka LIOK
https://m.edsoo.ru/ff0c3508

Bbubmmoreka LIOK
https://m.edsoo.ru/ff0c3620

bubmmoreka LIOK
https://m.edsoo.ru/ff0c372¢

bubmuoTtexa [IOK
hitps://m.edsoo.ru/ff0c3%¢cc

bubmmoreka LIOK




10

11

12

13

14

15

JBHIKCHHC MATCPHATBHON TOUKH
MO OKPYKHOCTH

[TpyHIIMI OTHOCHTENBHOCTH
[Nanunes. MHEEpUHATBHBIE CHCTEMBI
orcuera. [lepsblii 3ak0H HerOTOHA

Macca rena. Cuna. TTpunuun
CYNMEPHO3NLUMH CH. BTOPO# 3ak0H
HeroToHa ast MaTepuaTbHOM
TOYKH

Tpernii 3akoH HeroTOHA 1711
MAaTEPHANBHBIX TOUCK

3aKOH BCEMUPHOTO TATOTCHUSL.
Cuna tsoxecru. [lepsas
KOCMHYCECKAs CKOPOCTh

Cuna ynpyroctu. 3axkoH ['yka. Bec
TeIa

Cuna tpenus. KoagpumueHr
TpeHua. CHIIA COTTPOTHBICHUS TIPH
TBIGKCHHH TEJTA B KHIKOCTH HITH
rasze

[TocTynarenbHOE M BpaIIATEIbHOE
JBUKEHHE A0COMIOTHO TBEPAOTO
Teaa. MoMeHT CHithl. [1ne40 CHTbL
YCaoBHsI pABHOBECHSA TBEPAOTO
TeNna

MMty ibCc MarepraIbHOM TOUKH,
CHCTEMBI MATCPHAIBHBIX TOYCK.

25.09.2023

27.09.2023

(02.10.2023

04.10.2023

(09.10.2023

11.10.2023

16.10.2023

18.10.2023

23.10.2023

https://m.edsoo.ru/ff0c3ada

bubmuoTtexa [IOK
hitps://m.edsoo.ru/ff0c3bed

bubmmoreka LIOK
https://m.edsoo.ru/ff0c3be8

bubmroTtexa LIOK
https://m.edsoo.ru/ff0c3be8

bubmmoreka LIOK
https://m.edsoo.ru/ff0c3d00

BubmmoTtera LIOK
https://m.edsoo.ru/ff0c3el§

Bbubmmoreka LIOK
https://m.edsoo.ru/ff0c3f76

BubmmoTtera LIOK
https://m.edsoo.ru/ff0c4 1ab

bubmroTtexa LIOK
https://m.edsoo.ru/ff0c43d6




16

17

18

19

20

HMMmy IbC CHIIBL. 3AKOH COXPAHCHHA
HMITYJIbCA. PEAKTHBHOS JBHIKCHHC

PaboTa 1 MOIITHOCTb CHJIBL.
Kunetnueckas 3ueprus
MarecpHanbHOH ToukH. TeopeMa 00
H3MCHCHUH KHHCTHUCCKOH SHCPTHH

[ToTeHUHATBbHAS SHEPTHSL.
[ToreHMaNbHAs SHEPTHSL YIIPYTO
Ae(popMHPOBAHHON MPY>KUHBL
[MoTeHUHaTBHAS SHEPTHS TETIA
BOIH3H MOBEPXHOCTH 3EMJIH

[MoTeHUHATBHBIC U
HEMOTCHUUATbHBIE CHIIBL. CBS3b
PadoThI HEMOTCHUUAIBHBIX CHJI C
U3MCHEHUEM MEXAHUYECKOH
SHEPIUU CUCTEMBI TE. 3aKOH
COXPAHCHHUA MEXaHHUYECKOH
SHEPTruu

JlaboparopHas padota
«Hccnenosanue CBs3u PabOTHI
CHITBI C H3MCHCHHEM
MCXaHHYCCKOW YHCPTHH TEIa Ha
MPHMEPE PACTAKCHHUS PEC3HHOBOTO
KTYTa»

Kontposuat paGora no teme
«Kuaemaruka. JlHHAMHKA. 3aKOHbBI
COXPAHCHHSA B MCXAHHKC)

25.10.2023

06.11.2023

(08.11.2023

13.11.2023

15.11.2023

Bbubmmoreka LIOK
https://m.edsoo.ru/ff0c4502

bubmuoTtexa [IOK
https://m.edsoo.ru/ff0c461a

BubmmoTtera LIOK
https://m.edsoo.ru/ff0c478c

bubmmoreka LIOK
https://m.edsoo.ru/ff0c4b74




21

22

23

24

25

26

27

28

29

OCHOBHBIC TIOJIQKCHHS
MOJICKY JBIPHO-KHHCTHYCCKOH
TCOpUU. BpOYHOBCKOE IBHKCHHE.

Auddysus

Xapakrep ABUKCHHA H

B3AUMOJICHCTBHS YaCTHII BEIISCTBA.

Monaenu cTpOEHHUA Ta30B,
JKUIKOCTCH U TBEPIBIX TCI

Macca moaexya. KomuecTso
Beniectsa. [loctosHHas ABoraapo

TenaoBoe paBHOBECHE.
TemnepaTtypa u €€ U3MEpPCHHC.
[Tkana remneparyp Lienscus

Haecanbusiii raz B MKT. OcHoBHOE
ypaBHeHHE MKT

AGComOTHA TEMIEPaTy Pa KAk
MEpa CPSAHCH KHHETHUCCKOH
SHCPIrUH ABHKCHHA MOJCKY L.
YpasucHue MeHaeaeena-
Knaneipona

3akoH JlambToHA. ['a30BBIC 3aKOHBI

JTaboparopHnas padbota
«HccnenoBanue 3aBUCUMOCTH
MEXKY MapaMETPAMHU COCTOSHUS
PaA3PEIKEHHOTO Ta3a»

H3omponeccel B HACATbHOM Ta3¢ U

20.11.2023

22.11.2023

27.11.2023

29.11.2023

04.12.2023

06.12.2023

11.12.2023

13.12.2023

BubmmoTtera LIOK
https://m.edsoo.ru/ff0c4ddc?

bubmuoTtexa [IOK
https://m.edsoo.ru/ff0cdfde

bubmroTtexa LIOK
https://m.edsoo.ru/ff0cS11e

BubmmoTtera LIOK



30

31

32

33

34

35

36

37

38

UX rpa)UueCKOe MPEACTABICHHS
BHyTpeHHA 3HEPTHA
TEPMOJUHAMHYECKONA CHCTEMBI
CHOCOOBI €€ H3MEHEHMUSL.
KoamiecTBo TEmIoTH 1 padoTa.
BuyTpeHHAA 3HEprus
OTHOATOMHOTO HACATHHOTO Ta3a

Bunel remmonepenayumn

YaenapHad TEIIOEMKOCTE
BemecTBa. KOmMuecTBo TermioTel
pH Tenjaonepesave. AauadaTHbIH
MPOLECC

[IepBbIil 3aKOH TCPMOAUHAMUKH H
€ro NPUMEHEHUE K H30MpoLEccaM

HeoOpaTuMoCTh MPOIICCCOB B
npupoac. Bropoit 3akon
TCPMOAUHAMHKH

[Tpunnun aeticteud u KII1J]
TCTITOBOW MATTAHBI

[uxn Kapro u ero KIT1/J

JKOJIOTHYECKHE MpoOIEMbI
TETIIOYHEPTETHKA

O6o0waromuit ypok
«Mounekyapaad (puszuka. OCHOBbI

18.12.2023

20.12.2023

25.12.2023

27.12.2023

10.01.2024

15.01.2024

17.01.2024

22.01.2024

24.01.2024

29.01.2024

https://m.edsoo.ru/ff0c570e

Bbubmmoreka LIOK
https://m.edsoo.ru/ff0c5952

bubmmoreka LIOK
https://m.edsoo.ru/ff0c5c36

bubmroTtexa LIOK
https://m.edsoo.ru/ff0c5c36

bubmuoTtexa [IOK
https://m.edsoo.ru/ff0cS5efc

bubmroTtexa LIOK
https://m.edsoo.ru/ff0c6230

Bbubmmoreka LIOK
https://m.edsoo.ru/ff0c600a

bubmuoTtexa [IOK
https://m.edsoo.ru/ff0c6938




39

40

41

42

43

44

45

46

TCPMOAUHAMHKH

KonTtpoasHas padoTa no reme
«MounexymipHas (puzuka. OCHOBBI
TEPMOHMHAMHKID

[TapooOpazoBaHuE ¥ KOHACHCALIHSL.

HcnapeHue u KHNneHne

AOCOIIOTHAS U OTHOCHTEILHAL

BIQKHOCTb BO3ayxa. HachueHHBIH

nap

Teépaoe Ten0. Kpucrammuieckue u

amop(HbIC TCIIa. AHH30TPOIIHA
CBOMCTB KpHCTA/LIOB. Kuakue
Kpuctaisl. COBPEMCHHBIC
MaTepHabI

[ImaBreHHE U KPUCTAJUTH3AIIHA.
YaempHAA TCIUIOTA TIABICHHS.
CyOmamanus

VYpaBHCHHC TCIIOBOTO OallaHCa

DneKTpU3aLMs TEL.
Onexrpuucckuit 3apsa. [Iga Buga
ANEKTPUUYECKHUX 3aPAI0B
[1poBOAHMKH, THINCKTPHKH H
MOJIYPOBOJHUKH. 3aKOH
COXPaHEHHUS JICKTPHUYECKOTO
3apsanaa

31.01.2024

(05.02.2024

07.02.2024

12.02.2024

14.02.2024

19.02.2024

21.02.2024

26.02.2024

bubmuoTtexa [IOK
hitps://m.edsoo.ru/ff0c6a350

bubmmoreka LIOK
https://m.edsoo.ru/ff0c63b6

Bbubmmoreka LIOK
https://m.edsoo.ru/ff0c64d8

bubmmoreka LIOK
https://m.edsoo.ru/ff0c65f0

bubmroTtexa LIOK
https://m.edsoo.ru/ff0c6708

Bbubmmoreka LIOK
https://m.edsoo.ru/ff0c6820

BubmmoTtera LIOK
https://m.edsoo.ru/ff0c6bee

bubmroTtexa LIOK
https://m.edsoo.ru/ff0c6bcc




47

48

49

50

51

52

53

54

55

B3anMmoaeiCTBHE 3apAI0B. 3aKOH
Kynona. Toucunsrit
AMCKTPHUCCKUH 3aPsAT

HanpskEHHOCTD 2NEKTPHYECKOTO
ro1A. [ IpyHIMI Cyepno3HIHH
ANEKTPUUCCKUX TOeH. JIuauu
HAMPDKEHHOCTH

PaboTa cuI1 31eKTPOCTATHYECKOTO
nois. TTorenmuan. PasHocTs
MOTEHLHATIOB

[TpOBOIHMKHU U AUFICKTPUKH B
ANEKTPOCTATUUECKOM IIOJIE.
JAM3IeKTpHYECKAs MPOHULIACMOCTh

Onexrpoémroctb. KoHaencarop

DNCKTPOEMKOCTD MIOCKOTO
KOH/ACHCATOPA. JHEPrus
3APSKCHHOTO KOHACHCATOPA

JlaboparopHas pabota "H3mepeHue
ANEKTPOEMKOCTH KOHACHCATOpa"

[1pyHLIMI ACHCTBUA H MPHMCHCHHE
KOHJIEHCATOPOB, KOMMUPOBAILHOT O
annapara, CTpyHHOT0 PHHTEpA.
DAEKTPOCTATHUECKAA 3AIIUTA.
3a3eMJICHHE 3IEKTPONPUOOPOB

ONEKTPUUECKUHN TOK, YCIOBHS €TI0
cyiecTBoBaHu. [10CTOAHHBIN TOK.

28.02.2024

04.03.2024

06.03.2024

11.03.2024

13.03.2024

18.03.2024

20.03.2024

03.04.2024

(08.04.2024

bubmroTtexa LIOK
https://m.edsoo.ru/ff0c6eced

Bbubmmoreka LIOK
https://m.edsoo.ru/ff0c6df2

bubmuoTtexa [IOK
https://m.edsoo.ru/ff0c6f00

Bbubmmoreka LIOK
https://m.edsoo.ru/ff0c7018

bubmuoTtexa [IOK
https://m.edsoo.ru/ff0c7 126

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




56

57

58

59

60

61

Cuna Toka. HampsukeHme.
Comporusncaue. 3akoH Oma a1
YHACTKA OCTTH

[NoceaoBaTenbHOE, MAPAIETbHOE,
CMEIIAHHOC COCTHHCHHE
MPOBOIHHKOB. JlabopaTropHas
padoTta «M3yucHHE CMETIIAHHOTO
COCTHHCHHS PC3HCTOPOBY

PaboTta u MOIITHOCTH
ANEKTPUUECKOTO TOKA. 3AKOH
Txoyna-Jlenna

3axon OMa A1 MOJIHOIM
(3aMKHYTOM) 3JICKTPHUCCKOU LICITH.
KopoTtkoe 3ambikanue.
Jlaboparopuas pabdota «HM3mepeHue
2J1C HCTOYHHKA TOKA H €TO
BHYTPCHHETO COTMPOTHBICHUSD)

DACKTPOHHAA MPOBOIUMOCTh
TBEPABIX MCTAILIOB. 3ABUCHMOCTD
COMPOTHBICHHS MCTAILIIOB OT
TCMIICPATYPHI.
CBepX1npoBOIUMOCTb
DNCKTPHUCCKHN TOK B BAKYYMC,
CBOHCTBA 3ICKTPOHHBIX TYYKOB
[MomympoBOIHHUKH, HX COOCTBCHHAS
U MPUMECHAA MPOBOIHMOCTb,
CBoiicTBa p—n-TIcpexoaa.

10.04.2024

15.04.2024

17.04.2024

22.04.2024

24.04.2024

06.05.2024

bubmuoTtexa [IOK
hitps://m.edsoo.ru/ff0c7410

bubmuoTtexa [IOK
https://m.edsoo.ru/ff0c7838

bubmroTtexa LIOK
https://m.edsoo.ru/ff0c7acO

bubmroTtexa LIOK
https://m.edsoo.ru/ff0c84ac
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65

66

67

68

[TomyTpOBOTHUKOBBIC MPHOOPHI

ONEeKTPUUYECKUH TOK B paCTBOPAX H

PacTIaBax 3IEKTPOIHUTOB.

DACKTPOTUTHIECKAS TUCCOHALIMS.

DACKTPOTH3

DNEKTPUUECKUH TOK B rasax.
CaMOCTOATEILHBIN H
HECAMOCTOATEIbHBIN paspsia.
Monnus. [Tnazma

DACKTPUUYCCKUC TPHOOPHI U
YCTPOMCTBA U UX MPAKTHYCCKOE
npuMcHCHHE. [IpaBuIa TEXHUKH
0e30MacHOCTH

O06o6maromuit ypox
«INEKTPOIHHAMHUKA»
KonrtpomHad padora no reme
«nexrpocraruka. I1ocTosHHbII
IMCKTPUUCCKHH TOK. TOKH B
PA3THYHBIX CPCAAX>»

PesepsHbrii ypok. KonTpoasHas
padoTa mo TeMe
"InekTpoauHAMHIKA"

PesepaHbrit ypok. O000maromumii
ypox o temam 10 kracca

OBLIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68

(08.05.2024

13.05.2024

15.05.2024

20.05.2024

21.05.2024

22.05.2024

22.05.2024

Bbubmmoreka LIOK
https://m.edsoo.ru/ff0c82ba

bubmmoreka LIOK
https://m.edsoo.ru/ff0c84ae

bubmroTtexa LIOK
https://m.edsoo.ru/ff0c861c

bubmuoTtexa [IOK
https://m.edsoo.ru/ff0c88be

BubmmoTtera LIOK
https://m.edsoo.ru/ff0c8a8a

bubmroTtexa LIOK
hitps://m.edsoo.ru/ff0c8c36

bubmmoreka LIOK
https://m.edsoo.ru/ff0c8f6¢c




11 KUIACC

Ko/muecTBo 4acos IJICKTPOHHBIC
o T H BbI
:;n Tema ypoka Beero Konrposmmubsie  IIpakruueckne f/llfy:eHl/lﬂ ([)lﬁ[()l;l;(())BaTeeﬂbele
padoTLI padoThI pecypesI

ITocTOSIHHBIC MATHUTEI K HX

B3aUMOACHCTBHE. MarHuTHOE MoJIE. | bubmoteka [IOK

BexTop MAarHUTHOH MHIYKLHH. https://m.edsoo.ru/ff0c9778

JIMHMM MArHUTHOM WHIYKLHH

MarsuTHOE 1I0JI¢ IPOBOAHUKA C

ToKoM. OmbIT JpcTeaa. ! bubmuoteka [TOK

BzammoaelicTBHE MPOBOJHUKOB C https://m.edsoo.ru/ffOc98fe

TOKOM

Jlaboparopuas padora «H3yucHue

MarHETHOIr)o HOJI')DI I(aTyIJ_[I(I/IyC 1 1 BuGmorera HOK
https://m.edsoo.ru/ff0c98fe

TOKOM»

JlelicTBHE MATHUTHOTO TIONIA HA

MPOBOJIHUK C ToKoM. Cuma Amrepa.

Jlaboparopras pabota ! 1 bubdmioreka LHOK

«Hccacpopanue AcHcTBUA https://m.edsoo.ru/f0c%ac)

TOCTOAHHOTO MATHHUTA HA PAMKY C

TOKOM»

JlelicTBHE MATHUTHOTO TIOJIA HA

JUIBHYKY IIYIOCSI 3APSYKEHHYHO ! bubnuorexa LIOK

yactuiy. Cuna Jlopenua. Pabora https://m.edsoo.ruw/ff0c9df4

cuisl JlopeHua
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11

12

DICKTPOMATHHTHAS HHY KITHS,
IToTox BEKTOPA MATHHTHOM
uaaykan, JJ1C uHAyKnnH, 3aK0H
SICKTPOMATHUTHON WHIY KLU
dapanesa

Jlaboparopras pabota
«Hccaenosanue ABICHUA
3IEKTPOMATHUTHOM MHIYKIHH»

HuayxrusHOCTS. fABNcHUE
camouHaykuuu. 3J1C
CAMOUHAYKLUUH. DHEPTHs
MAarHUTHOTO MOJIS KATYIIKH C
TOKOM. DNEKTPOMATHUTHOE TOJE

TexHIeCKHe YCTPOKHCTBA U X
NMPAMCHCHHE: IOCTOSHHBIC
MAarHHTBL, CKTPOMATHHUTBI,
JNIEKTPOABUTATEND, YCKOPUTCIIH
JIIEMCHTAPHBIX YACTHILL,
HHAYKIAOHHAS TICUb
O06o0marommii ypox «MarHuTHoe
MoJjie. DACKTPOMArHUTHAA

HHIY KLU

KonTpompHad padora no Teme
«MarHuTHOE NOJIC.
DIICKTPOMArHUTHASA HHIYKIHA»
CBOOOIHBIC MCXAHHYCCKHC
koacOanud. ['apMoHHUecKue

bubmoteka [IOK
https://m.edsoo.ru/ff0cal SO

bubmuoteka [TOK
https://m.edsoo.ru/ff0ca600

bubmoreka LIOK
https://m.edsoo.ru/ffOcab82

bubmoreka LIOK
https://m.edsoo.ru/ffOcadS&

Bbubmoreka LIOK
https://m.edsoo.ru/ff0caf06
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KOneOaHusA, Y PABHCHHE
TAPMOHHYICCKUX KOJICOAHUH,
ITpeBpameHue YHEprun
Jlaboparopnas pabota
«HccaemoBaHuE 3aBUCHMOCTH
TICPHOA MAITBIX KOJIeOaHuit rpy3a
HA HUTH OT JTHHBI HUTH H MACCHI
Tpy3a»

KonebarenbHbIi KOHTYD.
CB0OOAHBIE 3TEKTPOMATHUTHBIE
KOJe0aHMs B HACATBHOM
K0J1e0aTeIbHOM KOHTYPE.
AHAOTHA MEKIY MEXaHHUECKHMH
H 3ICKTPOMATHHTHBIMH
KOTCOaHMAMH

®opmyaa TomcoHa. 3akoH
COXPAHCHUS SHCPTHHU B HACATBHOM
KOIeOaTEIbHOM KOHTYPE

IIpencraBiacHue 0 3aTYyXAKOIIHMX
koncOaHuIX. BrIHYKICHHBIC
MEXAHUYECKHE KOJICOAHUS.
Pesonanc. BeHy KncHHBIC
3JCKTPOMATHUTHBIE KOJIEOAHUA
ITepemcHHBIN TOK.
CuHycouaIbHbIH MEPEMEHHBIH
TOK. MOIMHOCTE NEPEMEHHOTO
TOKA. AMIUIUTYIHOE U

bubmuoteka [TOK
https://m.edsoo.ru/ff0ch820

Bbubmoreka LIOK
https://m.edsoo.ru/ffOcbSc4

bubmoreka LIOK
https://m.edsoo.ru/ffOcbb86

bubmuoteka [TOK
https://m.edsoo.ru/ff0cbd34
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22

23

24

JECHCTBYIOIICE 3HAYCHHUE CUIIBI TOKA
H HATIPSHKEHUA

Tpancgopmarop. TTpoussoacTso,
nepeaayda v noTpedacHHE
3IEKTPHUECCKOM 3HEPTUH

YCTPORCTBO H MPAKTHIECKOE
MPHUMEHEHHE 3MEKTPHYECKOTO
3BOHKA, TEHEPATOPA IEPEMEHHOTO
TOKA, TUHUH 3JEKTpOonepeaay

OKOJOTUYECKUE PUCKHU IIPH
MPOHU3BOACTBE NCKTPOIHCPIHH.
Kynerypa ncnone3osanus
3JCKTPOIHEPrud B MOBCCIHEBHOU
SKA3HU

MexaHHUYECKIE BOJIHBI, YCIOBHS
pacnpocTpancHuA. [leproa.
CKOPOCTh PacHpOCTPAHCHHUA H
JUIMHA BOJHBL [lonepeynblie u
MPO/IOIbHBIC BOIHBI

3ByK. CkOpOCTh 3BYKA. [ POMKOCTH
3ByKa. BeicoTta Tona. TemOp 3BYKa

ONMEKTPOMATHUTHBIC BOITHBI, HX
CBOMCTBA U CKOpOCTh. [lIkama
3JICKTPOMATHHTHBIX BOJH

ITpuHUMIBI PaAHOCBAZH U
TENeBUACHUA. Pa3BuTHE CPEeaCTB
cBa3u. Pagnonoxanusa

bubmoreka LIOK
https://m.edsoo.ru/ff0cc324

bubmoreka LIOK
https://m.edsoo.ru/ff0ccaS4

Bbubmoreka LIOK
https://m.edsoo.ru/ffOcccOc

bubmoteka [IOK
https://m.edsoo.ru/ffOccfe
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KonTpomsHaa padora «Konebanus
H BOJIHBD

[IpaMonrHEHHOE PACTIPOCTPAHEHHE
CBETA B OJTHOPOIHOM Cpeae.
To4euHBII HCTOYHHK CBETA. JIyd
CBeTa

OTpaxkeHHE CBETA. 3aKOHBI
oTpakeHus cBeTa. [locTpoenue
U300pasKeHUH B MIIOCKOM 3€pKaje

IIpenomnenue ceera. [lomHoe
BHYTPCHHEE OTPAyKEHHUE.
I1penenpHBIH YyTOa MOJIHOTO
BHYTPEHHETO OTPAKEHHSA

JlaGoparopuas padota «HM3mepeHue
MOKA3aTEII MPEIOMICHHS CTEKIA»

Jlun3er [TocTpocHuC H300pAKCHAH
B JH3¢. ©OPMyna TOHKOH THH3HL.
YBEIUYCHHC JTHH3BI

Jlaboparopras pabota
«HccnemoBaHue CBOKWCTB
H300PAKCHUI B THH3AX»
Jucnepcus ceera. ClnoskHbIH
cocrtas Oetoro ceera. Lser.
Jlaboparopnas pabota
«HabmoaeHue JUCTIEPCHU CBETA»
HHureppepenuns ceera.
Judpakuus ceera.

Bbubmoreka LIOK
https://m.edsoo.ru/ffOcc6f8

bubmoreka LIOK
https://m.edsoo.ru/ff0cd350

bubmuoteka [TOK
https://m.edsoo.ru/ffOcd4e)

bubmoteka [IOK
https://m.edsoo.ru/ff0cd7{6

bubmuoteka [TOK
https://m.edsoo.ru/ff0cd67a

bubmoteka [IOK
https://m.edsoo.ru/ff0cddle

bubmoteka [IOK
https://m.edsoo.ru/ff0ced22
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Judpaximonsas pemeéTka

ITonepe4yHOCTh CBETOBBIX BOJIH.
[Monapusaumsa ceera

OnTHyeckue NpHOOPHI U
YCTPOMCTBA U YCIOBHS HX
0e30MacHOr0 MPUMEHEHHU S

I"'paHuLIbI IPUMEHUMOCTH
KJIACCHYECKOM MEXAHHKH.
ITocTynarsl ciemHaTbHON TEOPHU
OTHOCHTEIBHOCTH

OTHOCUTEIILHOCTD
OJHOBPEMCHHOCTH. 3aMCIJICHHC
BPEMCHH U COKPAIICHHE AIHHBI
JHEPTHS U HMITYJIEC
PEIITHBHCTCKO YacTHIBL CBA3B
MACCBHI € JHCPTHCH H HMITY IbCOM.
DHCPTHS IOKOA

KontpomsHas padora «Onruka.
OCHOBBI CITCITHATTEHOM TCOPHHU
OTHOCHTCITBHOCTHY

®ortonbl. Popmyna [1nanka.
JHEPTHUsI U HMMYJIbC (POTOHA

OTKpBITHE U HCCIEAOBAHHE
¢dotoadexra. Ompiter A. T
CronertoBa

3axous! (pororpdexra. YpaBHCHHE

bubmoreka LIOK
https://m.edsoo.ru/ff0Ocf02e

bubmoteka [IOK
https://m.edsoo.ru/ff0cf862

bubmoreka LIOK
https://m.edsoo.ru/ffOcfad?2

Bbubmoreka LIOK
https://m.edsoo.ru/ffOcfc68

bubmoteka [IOK
hitps://m.edsoo.ru/ff0cf6L0

bubmoreka LIOK
https://m.edsoo.ru/ffOcfe 16

bubmoreka LIOK
https://m.edsoo.ru/ffOcffcd

bubmoreka LIOK
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DitHreitHa 1 poTorddexra.
«Kpacuas rpanuua» gororddexra
Jasnenue ceera. Ombitel 1. H.
Jlebeaera. Xumuueckoe AeHCTBHE
CBCTA

TexHuueckue yCTpOHCTBA H
MPAKTUHYECKOE MPUMECHEHUE!
(poTo3MEMEHT, (DOTOAATUMK,
coHeuHas Oarapes, CBETOIHO]
Pemenue 3aga4 mo teme
«DEMEHTbI KBAHTOBOH ONTHKU»
Mogaens atoma Tomcona. OnbIThI
Pesepdopaa mo paccesHuro o-
yacTtul. [I1aHeTapHas MoACIb
aToMa

IToctynarst bopa

HznyueHue H IOTIOMICHHE
(hOTOHOB TIPH MEPEXOIEC aToMa C

OJHOTO YPOBHA SHCPIrUM HA APYTOMH.

Buasl cniekTpoB

BoHOBBIE CBOICTBA YACTHLI.
Boumnsr ae bpoiis.
Kopnycky aspHO-BOTHOBOM
ayamusM. CIOHTaHHOE U
BBIHYKICHHOC H3MTYUCHHE

OTKpBITHE PaIUOAKTHBHOCTH.

https://m.edsoo.ru/ff0d015e

bubmuoteka [TOK
hitps://m.edsoo.ru/ff0d04a6

bubmoteka [IOK
https://m.edsoo.ru/ff0d0302

bubmuoteka [TOK
https://m.edsoo.ru/ff0d09 1a

bubmoreka LIOK
https://m.edsoo.ru/ff0d0afa

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

bubmuoteka [TOK
hitps://m.edsoo.ru/ff0d0ca8

Bbubmoreka LIOK
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OmnsiTsl Pesepdopaa o
OIIPCACTICHHUID COCTABA
PATHOAKTHBHOIO H3TyUCHHS

CeoiicTea anbda-, 6era-, ramma-
H3TyucHHA. Briusaaue
PATHOAKTHBHOCTH HA KHUBBIC
OPTaHH3MBI

OTKpBITHE MPOTOHA H HEUTPOHA.
Hzoronsl. Ansda-pacnan.
DNEKTPOHHBIH U TO3UTPOHHBIN
Oera-pacnaa. 'aMMa-uznyueHue
JHEPTUS CBA3H HYKJIOHOB B SApE.
SnepHble peakupn. HaepHsbrit
peakrop. [TpoGieMbl, NEPCIEKTHBEL,
IKOJIOTHUICCKHC ACTICKTHI ACPHOM
SHCPTCTHKH

DJICMCHTAPHBIC YACTHIIBL.
OTxpbITHE NO3UTPOHA. METOIbI
HaOMIOACHUA U PETHCTPALHU
3aeMeHTapHbIX yacTul,. Kpyrasmi
cT01 «PYHIAMECHTAILHBIC
B3aUMOACHCTBHA. EAMHCTBO
(PU3HYECKON KapTUHBI MHPa»
Bun 3Bé3qu0r0 HeDa. Co3Be3ams,
SPKHE 3BE3bI, ILIAHCTHI, UX
BHAUMOE ABIKEHUE. CoMHEeuHas
CHCTEMA

https://m.edsoo.ru/ff0d0fd2

bubmoreka LIOK
https://m.edsoo.ru/ff0d1162

Bbubmoreka LIOK
https://m.edsoo.ru/ff0d1356

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




56

57

58

59

60

61

62

63

Comnie. CoMHESUHAS AKTHBHOCTb.
Hcrounuk 3aeprun CoHIA U 3BE3T

3BE&37bI, KX OCHOBHBIE
XAPAKTEPHCTHKHA. 3BE3BI IIABHOM
MOCTICIOBATETHHOCTH. BHYTpCHHCE
cTpoeHue 3B&31. COBpEMCHHBIC
MPEACTABICHHA O MPOUCXOMKICHHH
H 3Bomonue COTHIA | 3BE3T

Muneunsiii [Ilyte — Hama
lanakruxa. [Tonoxxenue u
asuwxkenue ComHua B anaxruke.
lanakTuku. YEpHbIE ABIPBI B AAPAX
TaJIaKTUK

Bcenennas. Paz0cranue ranakTuk.
Teopusa bonpmoro B3psIBa.
PennkroBoe u3ayycHHE.
MeraranakTuka

HepermeHnbie npodaeMbl
ACTPOHOMHH

KonTpompHad pabora «IEMEHTBI
aCTPOHOMHH H ACTPODH3HKH
O6o0marommii ypox. Ponb (pusuku
U ACTPOHOMHH B SKOHOMHYECCKOH,
TCXHOIOTHUCCKOM, COMMHATRHOM U
TUUCCKON Cepax ACATCIBHOCTH
YCJIOBEKA

Oo6o0marommii ypox. Posb 1 MecTo
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68

()U3HKH H ACTPOHOMHH B
COBPCMCHHOH HAYYHOH KAPTHHE
MHpa

Obobmaromumii ypok. Poss
(pusHIecKoi TCOpUH B
(hopMHPOBAHUH TIPSACTABICHUIT O
(pU3HIECKOM KapTHHE MUPA

Obobmarommii ypok. Mecro
(pM3HYIECKOH KAPTHHBI MHPA B
00IIEM PATY COBPEMEHHBIX
€CTECTBEHHO-HAYIHBIX
MPEACTABACHUHN O PUPOJE
PesepeHelii ypok. MaruutHoE noJe.
DIEKTPOMArHUTHAS HHAY KLIHA

Peseprblit ypok. Onruka. OCHOBBI
CICUHMAIBHOH TCOPHH
OTHOCHTEIBHOCTH

PesepHsiit ypok. KBantosas
(pu3HKA. DACMCHTHI ACTPOHOMHH H
acTpopusuku

OBLIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68

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







YYEBHO-METOJNYECKOE OBECITEYEHHUE
OBPA3OBATEJBHOI' O ITPOUECCA
OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI /UIA YUHEHUKA

METOJUYECKHE MATEPHAJIBI IJIA YYUTEJIA

O P®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI H PECYPCBI CETH

HHTEPHET






