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MNOACHUTEJBHASA 3AIIMCKA

[Tporpamma mo ¢u3uke 0a30BOTO YPOBHS HAa YpOBHE CPETHETO OOIIero o0pa3oBaHUS
pazpaboTaHa Ha OCHOBE IMOJIOKEHMH U TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
oOpasoBarenbHOM Tporpammbl, TmpeactaBieHHbx B PI'OC COO, a Takke ¢ ydérom
¢benepanbHOl paboueil mporpaMMbl BOCIUTAaHHMS M KOHLEMIMH TPENoJaBaHus Y4eOHOTO
npenmera «@Pu3uka» B 00pa3oBaTeNbHBIX ~ opraHu3anusax Poccuiickoit  ®Denepanum,
pealn3yIONMX OCHOBHBIE 00pa30BaTeIbHbIE TPOrPAMMBL.

Copepxanue mporpaMMmbl Mo (U3MKe HampaBieHO Ha (OPMUPOBAHHE ECTECTBEHHO-
Hay4YHOH KapTuHBI MHUpa oOydaromuxcs 10-11 kmaccoB npu oOyuennu ux (usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-/IEATEIILHOCTHOTO 1moaxo/a. [Iporpamma o ¢pu3nke COOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JHYHOCTHBIM, MPEIMETHBIM U METANpeAMETHBIM
pe3ynbrataM OOydYeHHs, a TaKXKe YUUTHIBAET HEOOXOAMMOCTh peaiu3alliid MEXIPEeIMETHBIX
CBsA3eM (PU3MKM C €CTECTBEHHO-HAyYHbIMM Yy4eOHBIMU IpeaMeramMu. B Hell ompepenstorcs
OCHOBHBIE LIeJIM U3Yy4€HHUs (U3UKH Ha YPOBHE CPEIHEro oOiiero odpazoBaHus, INIAHUPYEMbIE
pe3ynbTaThl OCBOEHHUS Kypca (HU3UKU: JIMYHOCTHBIE, MeETanpeaMETHbIE, NpeAMETHbIe (Ha
0a30BOM YpOBHE).

[Tporpamma o Gpu3MKe BKIIOYACT:

e [UTAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (pu3MKM Ha 0a30BOM ypOBHE, B TOM YHCIE

IpeIMETHBIE PE3YJIbTaThI 10 TOAAM 00YUYEHUS;

e coJiepkanue yueOHoro npeamera «Du3nkay mo rogaM o0ydeHus.

®du3nka Kak Hayka o Hanbosee oO0IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAY€CTBE YUEOHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJAJl B CUCTEMY 3HaHUH 00 OKpY’KaloIeM MHpE.
HIkonbHBI Kypc (HU3MKH — CHCTEMOOOpa3yroImUi s €CTEeCTBEHHO-HAay4YHBIX Y4EOHBIX
MIPEIMETOB, MOCKOJIBbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBJICHUI, H3y4aeMbIX
XUMHeH, Ouonorueu, pusmdeckoit reorpapueil u acrpoHomueit. Vcnonb3oBaHue M aKTHUBHOE
IpUMEHEHHEe (U3MUECKUX 3HAHMH OIpelenseT XapakTep M pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJIOTUH B cdepe SHEpreTHKH, TPaHCIOpPTa, OCBOEHUS KOCMOCA, IOJyYEHHMs] HOBBIX
MaTepUajIoB C 3aJJaHHBIMU CBOMCTBaMHU U Apyrux. M3ydyeHrne puU3nku BHOCUT OCHOBHOW BKJIaJ B
(GbopMHpOBaHHE €CTECTBEHHO- HAay4YHOM KapTUHBI MHpa oOydarolmuxcsi, B (QOpMUpOBaHUE
YMEHHI IPUMEHATh HAyYHBIH METO] TO3HAHMSI ITPH BBITOJIHEHUU UMH YUE€OHBIX HCCIIeI0BaHUMH.

B ocHOBY kypca (pu3uku 17151 ypoBHS cpeiHero oouiero oopa3oBaHus MOJ0XKEH psij UIeH,
KOTOpBIE MO>KHO paccMaTpHUBaTh KaK MPUHIIMIIBI €TONIOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COZIEP)KUT MaTepHall U3 BCEX pa3ZesioB (M3MKH, BKIFOYAET KaK BOMPOCHI KIACCHYECKOH, TaK U
COBpPEMEHHO! (PU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEl MaTepuall Kypca (U3HKH 00beAMHEH BOKPYT
¢usnueckux Tteopuil. Benymmm B Kypce sBIsSeTcs (QOpPMHpPOBAHUE IPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€pPHUH, BEMIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanuszanus NpeanosaraeT UCIoIb30BaHUE T'YMaHUTApPHOTO
noTeHIana (U3NYeCKol HayKH, OCMBICIICHUE CBA3H PAa3BUTUS (PU3UKHU C pa3BUTHEM OOILECTBA,
a TaK)Ke C MUPOBO33PEHUYECKHMHU, HPAaBCTBEHHBIMH U HKOJIOTUYECKUMH MTPOOIEMaMHU.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢u3Mku mnpeanonaraeT 3HAKOMCTBO C
IIMPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTMUECKUX TNPUIOKEHUN M3Y4YEHHBIX TEOpUH H
3aKOHOB.

Hoes osxonocuzayuu peanu3yercss MOCPEACTBOM BBEICHUS BIEMEHTOB COJCpXKaHMUS,
MOCBAIIEHHBIX 3KOJIOIMYECKMM IpoOjIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C PAa3BUTHEM
TEXHUKH U TEXHOJIOTUH, a TaKXkKe 00CYKAECHUs IPOOJIeM pallMOHAIbHOIO IIPUPOAOIOIb30BAHUS U



9KOJIOTMUYECKOM 0€3011acHOCTH.
Crep)XKHEBBIMU 3JIEMEHTaMU Kypca (DU3MKM Ha YpOBHE CpeAHero oOmiero oOpa3zoBaHUs
ABISIOTCS  (u3ndeckue Teopuu ((HOpMUpOBAHHME MPEICTABICHHH O CTPYKType IOCTPOCHUS
¢usnveckoil Teopuu, poinu (PyHIAMEHTAJIbHBIX 3aKOHOB M MPHHLIUIOB B COBPEMEHHBIX
MIPEJICTAaBICHUSX O MPUPOE, TPaHHUIaX TPUMEHUMOCTH TEOPHil, Al ONMUCAHUS €CTECTBEHHO-
HAyYHBIX SBJICHUH U MIPOLIECCOB).
CucTeMHO-IeITETbHOCTHBIN MOIX0 B Kypce (PU3UKU Pean3yeTcs MPEexXe BCEro 3a CUYET
OpraHU3alK SKCIIEPUMEHTAILHON JesITeIbHOCTH oOydatonmxcs. s 6a30BOro ypoBHs Kypca
(U3UKM — 3TO UCHOJb30BAaHUE CHCTEMbI (POHTANBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB U
a0opaTOpHBIX PabOT, KOTOphle B Mporpamme Mo (GHU3HKEe OOBEIMHEHBI B OOIIMHA CITMCOK
YUYCHHUYECKUX NPAKTUUYECKUX paboT. BrlaeneHue B yka3aHHOM IepeyHe J1adopaTOpHBIX padoT,
MPOBOJIUMBIX JJISi KOHTPOJS M OILEHKH, OCYIIECTBIIACTCS YYaCTHHKAMH OOpa3oBaTEIbHOTO
mpolecca UCX0o/I1 U3 0COOCHHOCTEH MIaHUPOBAHUS U OCHAIeHUS kabuneta ¢usuku. [Ipu sTom
oOecrieunBaeTcs OBIaJCHHE OOYUYaIOIUMUCS YMEHUSIMU IMPOBOJUTH KOCBEHHBIE H3MEPEHMS,
WCCIICIOBAHMSI 3aBUCHUMOCTEH (U3NYECKUX BEIWYMH M TOCTAHOBKY OIBITOB IO IPOBEPKE
MPEUIOKEHHBIX THITOTE3.
Bosnbiioe BHUMaHUE yAEISI€TCsl PEHICHUI0 pacu€THBIX U KayeCTBEHHBIX 3a1ad. [Ipu sTom
IUIsL pacYETHBIX 3a/1a4 MPHOPUTETOM SIBIISIIOTCS 3a7auyl C SIBHO 33JaHHON (PU3NYECKOI MOJIEINbIO,
MO3BOJISIIOIINE MPUMEHSITh W3YYECHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasjena
Kypca, TaKk U UHTErpupys 3HAHUS U3 Pa3HbIX pa3aesnoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHHA M TPOIECCOB B
OKpY’Karolen >Xu3HHU, TpeOyronue BhIOOpa (HU3UYECKONW MOJETH Il CUTyallud MPAKTUKO-
OPHEHTHUPOBAHHOT'O XapakTepa.
B coorBerctBun ¢ TpeboBanusiMu PI'OC COO Kk MarepHalbHO- TEXHUYECKOMY
o0ecrniedyeHn0 yuyeOHOro mpolecca 0a3oBblii ypoBeHb Kypca (PM3MKH Ha YPOBHE CpPEIHETO
o0miero o0pa3oBaHUs JTOJDKEH M3YydaThCsl B YCIOBHUSX MPEAMETHOr0 KaOWHeTa (M3WKHA WINA B
YCJIOBUSAX MHTETPUPOBAHHOTO KaOMHETA MPEJIMETOB €CTECTBEHHO-HAY4YHOro Lukia. B kabunere
Gu3MKN JOMKHO OBITH HeoO0XoAaumoe NabopaTopHoe O0O0OpYIOBaHHME JJIsi BBIOJHEHUS
YKa3aHHBIX B MpOrpamMMme Mo (HU3HKe YUCHHUECKUX MPAKTUYECKUX pabOT U JEMOHCTPALMOHHOE
obopynoBaHue.
JleMoHCTpallMoOHHOE 000py/nOoBaHHe (OPMHUPYETCS B COOTBETCTBHUM C MPUHIMIIOM
MUHUMAJIBHON JJOCTATOYHOCTU U OOECIeUMBAeT MOCTAHOBKY MEPEUYHCICHHBIX B MpPOTrpaMMe Io
¢u3MKe KITIOYEBBIX JEMOHCTpAIMW Uil WCCIENOBAaHHUS W3YY9aeMBIX SIBICHUH M IPOIECCOB,
IMITUPUYECKUX U YHIAMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MMPUMEHEHHH.
JlaGopaTtopHoe 00OpyAOBaHHE A YYEHHMUECKUX IMPaKTHUECKUX paboT ¢dopmHpyercss B
BUJIE TEMAaTHYECKHUX KOMIUIEKTOB M OOecreyuBaeTcs B pacyére OJHOr0 KOMIUIEKTa Ha JIBYX
oOyuatomuxcs. Temaruueckue KOMIUIEKTHI JIaDOpaTOpHOro OOOpPYHOBaHUS JOJDKHBI OBITH
MOCTPOEHBI Ha KOMIUIEKCHOM HCIOJIh30BAHWU AHAJIOTOBBIX W HMU(POBBIX MPUOOPOB, a TaKXKe
KOMIIBIOTEPHBIX U3MEPHUTENIBbHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOPATOPHil.
OCHOBHBIMU 1eNIIMU U3y4eHUs (U3UKHU B 00111EM 00pa30BaHUU SBIISIOTCS:
e hopMUpOBaHME HHTEpeca M CTPEMJICHHS OOYYaIOMIMXCS K HAyYHOMY H3YYEHHUIO
IPUPOIBI, PA3BUTHE WX MHTEIICKTYAIBHBIX M TBOPYECKUX CIIOCOOHOCTEIH;

e pa3BUTHE TIPEACTABICHUH O HAayyHOM MeETOJE TMO3HaHHs U  (OopMHUpOBaHHE
UCCIIEI0BATEIBCKOTO OTHOIICHHS K OKPY)KAIOILIIM SIBIICHHSIM;

¢ hopMHpoBaHNEe HAYYHOTO MHUPOBO33PEHMSI KaK pe3yibTaTa W3y4YeHHs] OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAIHHBIX 3aKOHOB (DH3UKH;

e (hopMuUpOBaHHE YMEHUH OOBSICHATH SBJICHUS C HCIIOJIb30BaHHEM (DU3UYECKHX 3HAHUN U
HAYYHBIX JIOKA3aTEIbCTB;

e hopmHpoBaHUe TPEACTABICHUNH O POIM (U3HKU IJIS PA3BUTHUS JAPYTUX €CTECTBEHHBIX



HayK, TEXHUKHU U TEXHOJIOTHH.
JlocTiokeHne 3TUX Iieeil oOecrieurBaeTcsi pelieHHEeM CIICAYIONMX 3aJad B Ipolecce
M3y4eHHs Kypca QU3UKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHMs:

® IPUOOpPETEHUE CUCTEMBbI 3HAHUM 00 OOImMX (UIUYECKUX 3aKOHOMEPHOCTSAX, 3aKOHaX,
TEOPUSIX, BKITIOYAst MEXaHUKY, MOJICKYISIPHYIO (DH3UKY, SJCKTPOAMHAMHKY, KBAHTOBYIO
(bU3HUKY U DJIEMEHTHI acCTPO(PU3UKH;

e bopmupoBaHMEe yMEHHUH TNPUMEHATH TEOPETUYECKHE 3HaHUA Uil OOBACHEHUS
busznyeckux SBJICHWM B NPUPOJE U JIA TNPUHATHUS NPAKTUUYECKUX pELICHUN B
MMOBCEAHEBHOM JKU3HU;

¢ OCBOCHHE CIIOCOOOB pPEIIEHUS Pa3IMYHBIX 3a/1a4 C SIBHO 33JJaHHOM (pU3HUECKON MOJIEIBIO,
3a1a4, TOJAPa3yMEBAIONIMX CAMOCTOSITENbHOE Co3JaHHe (U3MUECKON MOenH,
aJICKBATHOM YCJIOBUSM 3a/1a4H;

e IOHUMaHWE (U3MUYSCKUX OCHOB M TPHUHIIMIIOB JEHCTBUS TEXHUYCCKUX YCTPOHCTB H
TEXHOJIOTHYECKHX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOLIYIOCPEY;

® OBJIQJICHUE METOJAaMH CaMOCTOSATEIBHOTO IUIAHUPOBAHUS W TIPOBEACHUS (PU3HMUECKUX
SKCIIEPUMEHTOB, aHalIM3a ©  MHTEpOpeTanud  HHPOpPMAIUH,  ONpEeICHUS
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3yabTaTa;

e CO3/IaHUE YCJIOBHU MJIsl Pa3BUTHS yYMEHHUH IMPOEKTHO-MCCIIEI0BATEIbCKON, TBOPUECKON
NeSITETTLHOCTH.

Ha usyuenue ¢usuku (6a30BbIii YpOBEHb) Ha YypOBHE CpeaHero odmiero oOpa3oBaHUs
otBoauTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B Heaeno), B 11 kimacce — 68 vacos (2
yaca B HEJICIIIO).

[Ipennaraemslii B mporpaMMme 1o ¢pu3uke nepeyeHb J1ad0paTOpHbIX U MIPAKTUUECKUX padoT
SBIIAETCS PEKOMEH/IOBAaHHBIM, YYHUTENb JelaeT BBIOOpP MPOBEAEHUS JTa0OpPaTOpHBIX PadOT H
OTIBITOB C YUETOM MHIUBUIYaTbHBIX OCOOCHHOCTEH 00yJaroIMXCsl.

COJAEPKAHUE OBYYEHUSA

10 KJIACC

Paznen 1. ®u3znka u MeTOAbI HAYYHOI'0 NO3HAHUS

®dusuka — Hayka O mnpupoze. HaydHble MeTonbl IO3HAaHMS OKpyXkarouero mupa. Poib
SKCIIEPUMEHTA U TEOPHH B MPOIIecce MO3HAHUS IPUPOJIbl. DKCIEPUMEHT B (PU3UKE.

MonenupoBanue ¢u3nueckux sBieHUN U mporieccoB. Hayunbie rumoressl. dusnueckue
3aKOHBI ¥ TeOpUU. ['paHu1Ibl NPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpUHIINT COOTBETCTBHS.

Ponmp u mecto ¢u3uku B (QOpPMHPOBAHUM COBPEMEHHOW HAy4yHOM KapTHHBI MHpa, B
MIPAKTUYECKOU NEATEIbHOCTH JIFOACH.

Jlemoncmpayuu

AHanorosble U 1UQpPOBBIE  HU3MEPHUTEIbHBIE npuOOpsl,  KOMIIBIOTEPHBIE
JTaTYUKH.

Pa3nea 2. Mexanuka
Tema 1. Kunemamuka
Mexannueckoe aBHKeHHE. OTHOCUTENIPHOCTh MEXAHMYECKOTO JBHIKCHMA.
Cucrema otcuéra. Tpaektopus.
[lepemenieHne, CKOPOCTh (CpemHSsl CKOPOCTh, MTHOBEHHAas CKOPOCTh) M YCKOpPEHHUE
MaTepUaIbHOW TOYKH, UX MPOCKIIUU HA OCH CHCTeMbI KoopawHAT. ClI0O)KEHHE MepeMeIeHruil 1



CJIO’KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBIKeHUe. ['padmku 3aBUCHMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U IEPEMEILIEHNS MAaTEPUAIbHON TOUKH OT BPEMEHH.

CBoOoHOE TTaicHne. Y CKOpEHUE CBOOOTHOTO TIa/ICHUS.

KpuBonuneiiHoe paBuxkeHue. JIBUKEHUE MaTEpUAIbHOW TOYKH [0 OKPYKHOCTH C
IMOCTOSIHHOM MO0 MOJYJIIO0 CKOPOCTBIO. YTJI0Bast CKOPOCTb, JIMHEHHAsI CKOPOCTh. [leprnona u yacrora
oOpanienus. LlenTpocTpeMuTeIbHOE YCKOPEHHUE.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: CHUIOMETp, JIBHXKCHHE
CHaps/I0B, LICTTHBbIE U PEMEHHBIE MIepeIayuu.

Jlemoncmpayuu

Mopeinb cucTeMbl OTCUETA, WILTFOCTPALIUS KUHEMATUUECKUX XapaKTEPUCTUKIBHKECHHUSL.

[IpeoOpa3oBanre ABMKCHHI C HCIOJIB30BAHHUEM IPOCTHIX MEXaHM3MOB. [lameHue tenm B

BO3/1yX€ U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenue nBukeHus Tena, OpOIIEHHOTO MO YIJIOM K FOPU30HTY UTOPU30HTAIBHO.

W3mepenune yckopeHusi cBOOOJHOro majaeHus. HampaBieHue ckopocTH MpU JBUKEHUH IO
OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomuol

N3yueHnne HepaBHOMEPHOTO JIBM>KEHUS C LIEJIbIO OMPEIETICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOIIGHMS ~ MEXAY  OYTSIMH,  NPONWJAEHHBIMM  TEJIOM  3a
MIOCJIE/IOBATEIbHbIE pPaBHbIE MMPOMEXYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM JIBHXKEHHH C
Ha4yaJlbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yuenune aBuKEHUS MIApUKa B BI3KOU )KUAKOCTH. M3ydeHune

JBUKEHHS Tea, OpOIIEHHOTO TOPU30HTATBHO.

Tema 2. /lunamuka

[TpuHIIMT OTHOCHUTEJILHOCTH I'annies. ITepBbIii 3aK0H Hrrorona.
NuepumnanbHble CUCTEMBI OTCUETA.

Macca tena. Cwna. IlpuHnun cynepnosunuu cui. Bropoit 3akon Herorona s
MarepualbHOM TOUKHU. TpeTuid 3akoH HproTOHA U1 MaTepUaIbHbIX TOYEK.

3akoH BceMupHoTo Tsarotenus. Cuma Tspkectr. [lepBast kocMudeckass CKOPOCTb.

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

Tpenune. Buabl Tpenust (mokosi, ckoyibkeHusi, kaueHus). Cuna tpenus. Cyxoe TpeHHeE.
Cuna TpeHHsI CKOJbKEHUS U cuiia TpeHus nokos. Koaddumment tpenns. Cuna conpoTUBIEHUS
IIpY JIBUKEHUU TE€JIA B )KUJIKOCTH WJIM Tas3e.

[ToctynarensHOe U BpaniaTeIbHOE IBUKEHHE a0COTIOTHO TBEPIOTO TENA.

MOMEHT CuiIBI OTHOCUTENIBHO OCH BpamieHus. Ilnedo cuiel. YcmoBus paBHOBECHS
TBEPIOIO TEA.

TexHUYeCKHne YCTPOMCTBA W MPAKTUYECKOE NPUMEHEHHWE: TMOJAIINUIHUKHA, JIBUKECHHE
HWCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHKE UHEPIINY.

CpaBHeHHE MacC B3aUMOICUCTBYIOIIHMX TEI.

Bropoii 3akoH Herorona.

W3mepenue cui.

CrioxeHue CHIL.

3aBUCHMOCTh CHJIBI YIIPYTOCTH OT Je(hOpMaInu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U NTAJICHHUH.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIBKECHHUSL.

VYcnoBus paBHoBecHs TBEPAOTO Tena. Buabsl paBHOBECHS.



Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
N3yueHue nBUKeHUs OpycKa 110 HAKIIOHHOW IJIIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CWJI YIIPYTOCTH, BO3HUKAIOIIMX B IIPYKMUHE U PE3UHOBOM
oOpasiie, OT ux aedopMaruu.

HccnenoBanue ycioBuil paBHOBECHS TBEPAOIO TEJA, UMEIOLIETO OCh BPAILCHUS.

Tema 3. 3akonsl coxpanenusn 6 Mexanuxe

Hmnynbe MarepuanbHOR TOUKH (Tea), CUCTEMbl MaTepUalIbHBIX ToueK. ViMmynbe cuibl U
M3MEHEHNE UMITYJIbCa TeJa. 3aKOH COXPAaHEHUs UMITyJIbca. PeakTUBHOE IBUKEHME.

Pabora cuiibl. MOLIHOCTD CUIIBI.

Kunernueckast sHeprus marepuanibHONl TOoukd. Teopema 00 M3MEHEHMHM KUHETHYECKOMH
JHEPIruH.

[TorennuanbHas sHeprus. [loreHiuanbHas sHEprust ynpyro 1e(pOpMUpPOBAHHOM MPYKUHBI.
[ToTeHunanpHas 3HEeprus Tena BOJU3U MOBEPXHOCTU 3EMJIH.

[ToreHunanbHble U HEMOTEHIMAIbHbIE CUJbl. CBs3b paOOThl HEMOTEHUHUAIBHBIX CHJ C
M3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI TeJl. 3AKOH COXPaHEHMSI MEXaHUYECKON SHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue ycTpoMCTBAa M NPAKTHYECKOE NPUMEHEHHUE: BOJOMET, KONEDP, MPYKUHHBIN
IIUCTOJIET, IBUKEHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTnBHOE IBMKEHUE.

[Tepexox moTeHIMAIBHON SHEPTHUH B KHHETUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomoi

W3ydyeHre aOCOMIOTHO HEYHNPYroro yaapa ¢ IOMOULIbIO JBYX OJMHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBsi3M pabOThl CHUJIBI ¢ HM3MEHEHHEM MEXaHMYECKOW HSHEpruu Teja Ha
IIPUMEPE PACTKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MoJjiekyasipHasi pu3uka U TEPMOAMHAMHUKA

Tema 1. Ocnogvt MOIEKYNAPHO-KUHEMUYECKOT MeopuU

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU U HX OIBITHOE 0OOCHOBAaHHE.
bpoynoBckoe aBwkenue. [uddys3us. Xapaktep ABMKEHHS UM B3aUMOJEHCTBHS YaCTHII
BeuiecTBa. Mojenu CTpOeHHUs Ta30B, JKUIAKOCTEW M TBEPABIX Tel U OOBSCHEHHE CBOWCTB
BEIIECTBA HAa OCHOBE 3TUX Mojeneil. Macca U pasmepsl Mojekysl. KoanuecTBo BellecTBa.
ITocrosinHas ABoraapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana remneparyp Llenscus.

Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO- KUHETHUECKOH TEOpHH
uaeadbHOro raza. AOCONIOTHAas TeMmIeparypa Kak Mepa CpeJHed KHHETHYECKOW SHEepruu
TEIJIOBOro JBMKeHHMs dactull ra3a. lllkama temmneparyp KenbBuna. ['a30Bble 3aKOHBI.
VYpaBunenue MenneneeBa—Kianeiipona. 3akon [lansToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. ['paduueckoe mpeacraBieHne M30MPOIECCOB: U30TEPMA,
n30Xx0pa, u3obdapa.

TexHuyeckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl,  JOKa3bIBAIOIIME TUCKPETHOE CTPOCHHME BeELIeCcTBa, GOTOrpaduu MOJIEKYI
OPraHUYEeCKUX COCAUHECHUMN.

OnbITh! 10 71 GY3UN KUIKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO ABUKEHHUS.



Mognens onsita llITepHa.

OnbIThL, JOKa3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOJEHCTBHUS.

Mopnenbs, WUIIOCTpUpYIOIIAs HPUPOAY JaBlEHUs Tra3a Ha CTEeHKM cocyna. OnbIThl,

WUIIOCTPUPYIOLIME YPaBHEHHE  COCTOSHUS ~ MJEAJIbHOIO  ra3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamoprulie pabomoi

Ormpezenenre Macchl BO3/yXa B KJIAaCCHOM KOMHAT€ Ha OCHOBE HM3MEpPEHUM 00BEMa
KOMHATBI, JaBJICHUS U TEMIIEpATyphl BO3/lyXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEXY IapaMETPAMU COCTOSIHUS Pa3peKEHHOT0 Irasa.

Tema 2. Ocrosbt mepmoouHamurku

TepmoauHamMuueckass cUCTeMa. BHYTpEHHSS SHEpPrus TEPMOJAMHAMUYECKON CUCTEMBI U

crocobObl €€ m3MeHenus. KomndyecTBo TemnoTsl u paboTta. BHYTpeHHSIsS SHEPrusi 0JHOATOMHOIO

UaeanbHOro raza. Buasl TCIUIONepeaauu: TCIJIOIIPOBOAHOCTb, KOHBCKIIUA, U3JTYUCHHUC. VYV nennHas
TEINIOEMKOCTD BelecTBa. KoIm4ecTBO TEIIOTHI Ipu TCIuIonepeaayc.

[TonsstTue 00 anuabatHOM mporecce. IlepBblii 3akoH TepMoauHamMuku. llpuMenenue
MEPBOTO 3aKOHA TEPMOJMHAMUKH K n3omporeccam. [ papuueckasuHTepnpeTanus padoThI rasa.
Bropoii 3akon TtepmoauHamuku. HeoOpaTumocts mnpoueccoB B mnpupoze. TeroBble
MamuHbl. [[pUHIUIBI 1eHCTBYUS TEIIOBBIX MAIIMH.
[IpeoOpa3oBanuss JHEPrHH B TEIUIOBBIX MammHaX. Kod(p(UIMEHT TMOJIE3HOTO JEeHCTBUS
teruioBord MammHbl. L{ukn KapHo u ero xoadduuument moneznoro AEWCTBUS. DKOJOTHUECKUE
pOOJIEMBI TEIII0IHEPT ETHKHU.

TexHuueckune yCTpoicTBa U TPaKTUYECKOE IIPUMEHEHHE: JIBUTATENb
BHYTPEHHET 0 CrOpaHus, ObITOBOM XOJOJUIBHHUK, KOHAUIIUOHED.

Llemoncmpayuu

V3MeHeHne BHYTpEHHEH SHEpruu Tejaa IpPU COBEPIIEHHWH pabOThl: BBUIET HPOOKU W3
OYTBUIKM TOJ JAEWCTBHEM C)XAaToro BO37yXa, HarpeBaHue 3(Qupa B JATyHHOH TpyOKke MyTEM
TpeHHs (BUI€0IEMOHCTpAIHS).

W3MeHeHne BHYTpEHHEN SHEPrUM (TeMIepaTyphl) Tea IpH Terionepeiaye.

OnbIT 0 aguabaTHOMY pacUIMPEHHIO BO3TyXa (OMbIT ¢ BO3AYIIHBIM OTHUBOM).

Mozenu mapoBoil TypOUHBI, ABUraTesl BHYTPEHHETO CrOpaHusl, pEaKTUBHOTOABUTaTeIs.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenne yaenbHON TEIII0EMKOCTH.

Tema 3. Azcpezamnvie cocmosanusn eeujecmea. Dazosvie nepexoovl

[TapooOpa3oBanne u koHaeHcamus. Vcnmapenwme wu  kumenwe. AOCONMIOTHAS W
OTHOCHUTEJIbHAS BJIAXXHOCTH BO31yxa. HacelmeHHslil map. Y aenpHas TErioTa mapooopa3oBaHUsI.
3aBUCUMOCTD TEMIIEPATYPhl KUIIEHUSI OT 1aBICHUS.

Tsépnoe Teno. Kpucrannnueckue u amop¢Hbie Tena. AHU30TPONHUS CBOMCTB KPUCTAIJIOB.
XKunkue kpucramael. CoBpeMeHHble Marepuaibl. l[lnaBneHue u kpucramnuzanus. Y aeinbHas
TerioTa miasienus. Cyonumarus.

YpaBHeHUE TEMI0BOro GanaHca.

TexHu4eckne yCTpOHMCTBA M MPAKTUYECKOE NPUMEHEHUE: TUIPOMETP M IICUXPOMETD,
KJIOPUMETP, TEXHOJOTMH TOJIYYEHHMs] COBPEMEHHBIX MAarepuajoB, B TOM  4YHUCIE
HaHOMAaTEpPHAJIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX 1APOB.

Kunenue npy noHM>XKEHHOM JAaBJICHUH.

CrniocoObl U3MepeHus BIaKHOCTH.

Habmionenne HarpeBaHus U IUIaBICHHUS KPUCTAUTMUECKOT0 BemlecTBa. JleMoHCTparms
KPUCTAJUIOB.



Yuenuueckuii sxcnepumenm, nabopamoprulie pabomoi
H3mepeHne OTHOCUTENBHOM BIIaXXHOCTH BO3AYXa.

Pa3nen 4. DnekTpoanHaMuka

Tema 1. Inekmpocmamuxa

OnekTpu3auusi Tell. OJNEeKTpUYecKud 3apsa. JlBa BuAa DIIEKTPUYECKUX  3apsJIOB.
[IpoBOHMKH, AUBIIEKTPUKHU U TOJYIPOBOJHUKH. 3aKOH COXPAHEHHUSI JIEKTPUUYECKOIO 3aps/a.

B3aumoneiictBue  3apsnoB.  3akoH  Kymona. TodeuHblii  3neKTpUYecKUM — 3apsia.
Onektpuueckoe rmose. Hampsoxk€HHOCTh 3iexkTpuyeckoro mnojs. [lpuHnun cynepno3uuuu
ANEKTPUYECKUX NoJel. JINHNKM HaNpsy)KEHHOCTHU JIEKTPUYECKOTO MOJIS.

Pabora cun osnekrpocratuueckoro mosig. [lorenuman. PasHocTh  MOTEHIMANIOB.
[IpoBOIHMKY U AUDIIEKTPUKHU B AIEKTPOCTATUUECKOM I0JI€. JudnexkTpudyeckas npoHUIIaeMOCTb.

OnektpoéMkocTb. Konaencarop. DaeKTpoEMKOCTh MJIOCKOTO KOHJIEHCATOPA.

DHeprus 3apsHKEHHOr0 KOHJIEHCAaTopa.

TexHuueckue yCTpoOCTBA M MPAKTHYECKOE IPUMEHEHHUE: 3JIEKTPOCKOM, 3JIEKTPOMETP,
AJIEKTPOCTATUUECKAs 3allliTa, 3a3€MJICHHE AJIEKTPONPUOOPOB, KOHACHCATOP, KOMHUPOBATHHBIM
anmapar, CTpyMHBIA IIPUHTED.

Jlemoncmpayuu

VYerpoilcTBO M IPUHLIMI JEHCTBUS SIEKTPOMETPA.

BzaumopeiicTBre HaANEKTPU30BAHHBIX TEN.

DIIEKTPUUECKOE TT0JIE 3apsHKEHHBIX TEI.

[IpoBOIHUKY B 37IE€KTPOCTATHUECKOM I10JIE.

DIeKTpOoCTaTUYECKas 3alllMuTa.

JdIEeKTPUKHU B DJIEKTPOCTATUIECKOM TIOJIE.

3aBUCHUMOCTH ANEKTPOEMKOCTH TIJIOCKOTO KOHJIEHCAaTOpa OT  IUIOLIAJH
TIJIACTHH, PACCTOSIHUSI MEXKTY HUMU U TUIJIEKTPUIECKOMN MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenune 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 21exkmpuueckuii mok. Toxku 6 paznuunvix cpedax

DNEKTPUUECKUI TOK. YCIOBUS  CYIIECTBOBAHUS 3IEKTPUUYECKOTO TOKA.
Ucroununku Toka. Cuna Toka. [IocTosSHHBIHN TOK.

Hanpsoxkenue. 3akon Oma Ji1s1 yyacTka LETH.

DIIEKTPUUECKOE CONPOTHUBIICHHE. VaenbHoe ~ CONMPOTHUBICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapaylieIbHOE, CMEIIAHHOE COETMHEHUE TPOBOIHUKOB.
Pabota BJIEKTPUYECKOTO TOKa. 3aKkoH Hxoyns—JIenna. MouHoCTh

NEKTPUYECKOTO TOKA.

ONEeKTPOABMKYIIAsl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHMKA TOKA. 3akoH Oma 11
MOJIHOM (3aMKHYTOM) a5iekTprudeckoit 1ienu. KopoTkoe 3amblikaHue.

OneKTpoHHas IIPOBOJUMOCTh TBEPABIX METaJIJIOB. 3aBUCHUMOCTb
COIIPOTHBIIEHUS] METAJIJIOB OT TeMIlepaTypsl. CBEpXIPOBOIUMOCTb.

DJIEKTPUUYECKUI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

IToynpoBOIHUKH. CobcTBeHHas i IIpUMeCHas IIPOBOJUMOCTD
NoJyNpoBOIHUKOB. CBOMCTBa p—N-niepexoza. [TomynpoBoIHUKOBBIE TPHOOPHI.
DJIEKTPUUYECKU I TOK B pacTBOpax U paciuiaBax AJIEKTPOJIUTOB.

DNEKTPONUTHYECKAs TUCCOLUAIUs. DIEKTPOJIU3.



DJIEKTpUUYECKUH TOK B razax. CaMOCTOATENIbHBIN U HECAMOCTOSATENbHBIN pa3psaa. MosHus.
[Tna3ma.

TexHuueckue YCTpOICTBA M NIPAKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJBTMETP,
peocTaT, HCTOYHHUKM TOKa, D3JEKTPOHArpeBaTelIbHbIE IPUOOPBI, AIEKTPOOCBETUTENIbHbBIE
puOOpPHI, TEPMOMETP COIMPOTUBICHUS, BAKyyMHBIM TUOJ, TEPMUCTOPbI U (POTOPE3UCTOPHI,
MTOJIYITPOBOJIHUKOBBIN MO/, FaJIbBaHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HaIPSKEHUSL.

3aBUCUMOCTb COIIPOTUBIICHUS LIMIMHAPUYECKUX POBOJHUKOB OT JJIMHBLIUIOLIAN
IIOIIEPEYHOI0 CEYEHUS U MaTepHuaa.

CMmeliaHHO€ COeIMHEHNUE IPOBOIHUKOB.

IIpsmoe  u3MepeHHe JJIEKTPOABIKYLIEH cunsl.  Kopotkoe 3aMBIKaHHUE
raJIbBAHUYECKOT'O JIEMEHTA U OLIEHKA BHYTPEHHEr O COIIPOTHUBIICHHUS.

3aBUCHUMOCTb CONPOTUBJIEHUS METAIJIOB OT TEMIIEPATYPBI.

[IpoBOIMMOCTB 31EKTPOJIUTOB.

HckpoBol pa3psii ¥ IpOBOAUMOCTB BO3AYXa.

OaHOCTOPOHHSS MPOBOJIMMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi

N3yueHne cMeIaHHOTO COeIMHEHUS PE3UCTOPOB.

W3mepeHnue SNEKTPOABMKYIIEW CHJIBI HCTOYHMKA TOKAa M €ro  BHYTPEHHETO
COIIPOTHBIICHHUS.

Hab6monenue snekrponmsa.

MexnpeamerHblie CBA3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHsS B 10 Kkilacce OCYHIECTBISETCA C Y4ETOM
COJZIEpKATENBHBIX MEXKIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OWOJIOTHH, XHMHH,
reorpagpuu U TEXHOJIOTHH.

Mescnpeomemuvie nonsimus, CBA3aHHBIE C M3YYEHHEM METOJOB HAayYHOTO MO3HAHUS:
SBJICHHE, HAY4HbIM (akT, rumoresa, (usnueckas BEIWYMHA, 3aKOH, TEOpHs, HaOIIOJECHUE,
SKCIEPUMEHT, MOJICTUPOBAHNE, MOJIETh, N3MEPEHHE.

Mamemamuxa: pelieHue CUCTeMbl YpaBHEHUH, TuHelHas QyHKIus, napaboina, runepoona,
uX rpaduku U CBOIMCTBA, TPUTOHOMETpUYECKHE (PYHKIMH: CHHYC, KOCHHYC, TAHTEHC, KOTAHTeHC,
OCHOBHOE€ TPHTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M WX MPOCKIMH Ha OCH KOOPIWHAT,
CJIO’KEHHE BEKTOPOB.

buonoeusn: Mexanuyeckoe JABWKEHHE B KUBOU mpupoje, Tuddy3us, ocMoc, TeII000MeH
KHMBBIX OPTaHW3MOB (BHIBI TEILIONIEPEauH, TEIUIOBOC PABHOBECHE), DJICKTPUICCKHE SBICHUS B
YKUBOW TIPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BEIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIJIOBble CBOMCTBAa TBEPABIX TN, KHUIKOCTEH M Tra30B, JJIEKTPUUYECKHE
CBOWCTBA METAJIJIOB, SJIEKTPOJIMTHIECKAS TUCCOIHAITHS, TATbBAaHUKA.

Tl'eoepaghus: BIaxHOCTh BO3yXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUH C MCIIOJIb30BAHMEM MEXaHU3MOB, YUET TPEHUS B
TE€XHUKE, MOJIINIHUKH, HCIOJIb30BAHME 3aKOHA COXPAHEHUS HMMILyJIbCa B TEXHUKE (pakeTa,
BOJOMET M JIpyrue), [BUTATENb BHYTPEHHErO CropaHus, ImapoBas TypOuHa, OBITOBOM
XOJOAUIIBHUK, KOHIUIIMOHEP, TEXHOJIIOTUH TMOJy4YEeHHsI COBPEMEHHBIX MAaTE€pHUaIoB, B TOM UYHUCIIE
HaHOMAaTepHaJlOB, W  HAHOTEXHOJOTMH,  JJEKTpOCTaTHYeCKas  3alluTa,  3a3eMJICHHE
UIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBI NpPUHTEp, DJIEKTpPOHArpeBaTellbHble  MPHOOPHI,
3JIEKTPOOCBETUTENLHBIE IPUOOPHI, raJIbBaHUKA.



11 KIIACC

Pa3nen 4. DnekTpoanHaMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKYUSA

[locTostHHBIE MarHuThl. B3anmonelcTBHE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop marauTHOM uHaAyKuu. [I[pyHIMNn cynepno3nuuy MarHUTHBIX MoJiel. JINHMU MarHUTHOM
nHAyKuuy. KapTiuHa TuHUM MarHUTHONM MHAYKIIMHU 0JI TIOCTOSIHHBIX MarHuTOB.

MarnutHoe 1oJie NPOBOJAHUKA C TOKOM. KapTWHa JMHMA MHAYKIIMM MArHUTHOIO MOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJHUKA, KATYIIKH C TOKOM.
OmnsiT Opcrena. BzanmoaeiicTBue MPOBOAHUKOB CTOKOM.

Cuita Amrniepa, €€ MOAYJIb U HallpaBJICHHE.

Cuwia JlopeHua, e€ wmonaynb M HampaBlieHHE. JIBUKEHUE 3apsyKEHHOM YacTHUIlbl B
OJIHOPO/IHOM MarHuTHoM nose. PaGora cuiibl Jlopenna.

SIBneHne 3JIEKTPOMAarHWTHOM WHAYKIMM. [IOTOK BEKTOpa MarHMTHOM HMHIYKLHH.
DNEeKTPOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH AJIEKTPOMAarHUTHON MHAYKIMU Papajes.

BuxpeBoe siekTpuueckoe Mmoje. DJIEKTPOABMXKYIIas Cujla UHAYKIUMU B IPOBOJAHHUKE,
JBUKYIIEMCSI IOCTYIATENbHO B OJJHOPOIHOM MarHUTHOM IIOJI€.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBI€HME CAMOMHAYKIIMH. DIEKTPOJBIKYIIAs CUJIa CAMOUHIYKLIUH.

OHeprusi MarHUTHOTO IO KaTyIIKM C TOKOM.

DIIEKTPOMarHuTHOE MOJIE.

TexHuueckne yCTpPOWCTBA W MPAKTUYECKOE TMPUMEHEHHE: TOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMATrHUTBI, 3JIEKTPOABUTATEND, YCKOPUTEIN dJIEMEHTAPHBIX YaCTHUL], UHAYKIIMOHHAS I1€Yb.
Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE DJIEKTPOHHOTO My4YKa MarHUTHBIM moJieM. JInHun

WHIYKIUA MarHUTHOTO TOJIS.

B3auMopeiicTBue 1ByX MPOBOAHUKOB C TOKOM.CHiia

Awmrepa.

[erictBue cumel JIopeH1ia Ha HOHBI AJIEKTPOJIUTA. SIBIIEeHHE

3JIEKTPOMArHUTHON MHTYKIIUH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOJBIKYIIEH CHIIBI MHAYKIIUA OT CKOPOCTH W3MEHEHUSIMArHUTHOTO
MOTOKa.

SIBiieHNE CaMOMHIYKLIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydeHne MarHuTHOIO OJISL KaTYIIKU ¢ TOKOM.

UccnenoBanue aeicTBUS MMOCTOSHHOTO MarHuTa Ha paMKy ¢ TokoM.McciienoBanue siBieHus

ANEKTPOMATHUTHON UHIYKLIUH.

Pa3nen 5. Kone6anusi u BOJIHBI

Tema 1. Mexanuueckue u IneKmpomazHumHole Koneoanus

Konebarenbnass cucrema. CBoOOAHBIE MexaHWueckue KojebOanus. [apmoHmueckue
koneOanus. Ilepuwon, dacrora, ammutyaa W (¢asza kosneOanuid. [IpyXUHHBII MasSTHHK.
MareMaTtuuecknii MasSTHUK. YpaBHEHHE TapMOHHYECKUX KoyieOaHui. IIpeBpaimenue >Hepruu
IIPY TAPMOHUYECKUX KOICOAHUSX.

KoneGatenbubiii  koHTYp. CBOOOIHBIE 53JIEKTPOMarHUTHbIE KoJeOaHUsS B UACATHLHOM
KojeOaTeIbHOM KOHTYpe. AHAIOTHS MEXKAYy MEXaHHMYECKUMH U DJIEKTPOMArHUTHBIMU
konebanusmu. @opmyna Tomcona. 3akOH COXpaHEHUS SHEPTUU B UICATLHOM KOJeOaTeThbHOM



KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHHUsIX. BpIHYKIEHHbIE MEXaHUYECKHE KOJeOaHus.
Pe3onaHnc. BeiHyX/I€eHHBIE 21EKTPOMAarHUTHbIE KOJIeOaHusl.

ITepemenHbIil ToK. CHHYCOMAAIBHBIM NEPEMEHHBIM TOK. MOIIHOCTh EPEMEHHOIO TOKA.
AMIUIMTYIHOE U JENCTBYIOIIEE 3HAYCHHUE CHUJIbI TOKA U HAIIPSKCHMUS.

Tpancopmarop. I[IpousBoactBo, nepeaaya MW NOTPeOJIEHUE 3IIEKTPUUECKOW SHEPIUU.
OKOJIOTUYECKHE PpUCKU IPU TPOU3BOACTBE 3JIEKTposHepruu. KynbTypa HCIOJIB30BaHUS
3JIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HHU.

TexHuueckue yCTpPOMCTBA M INPAKTHYECKOE IPUMEHEHME: JJIEKTPUYECKUH 3BOHOK,
TEHEPATOP IIEPEMEHHOI0 TOKA, JUHUU JIEKTpOIIepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoJjedaTeabHOU CUCTEMBI (TIPY>KUHHBIN WIH
MaTEeMaTHYECKUI MAsITHUK).

Habmronenue 3atyxatomux konedanuii. Mccnenosanue
CBOICTB BBIHYX/ICHHBIX KoneOanuii. Habmonenue
pe30oHaHca.

CB00OOIHBIE 2TIEKTPOMAarHUTHBIE KOJIEOaHUsI.

OcuuinorpaMMbsl — (3aBUCMMOCTH  CHJIBI  TOKa U HANpsOKEHUS OT BpPEMEHHU) Ul
AIIEKTPOMArHUTHBIX KOJICOAHHH.

Pe3onanc npu mocienoBaTeIbHOM COCAMHEHHH PE3UCTOpa, KAaTYIIKW WHIYKTUBHOCTU H
KOHJICHCATOPA.

Monenb TUHUM 3JIEKTponepeaayn.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi

HccnenoBanue 3aBUCMMOCTH NIEPUOAA MaJIbIX KoJIeOaHUM rpy3a Ha HUTH OT JUIMHBI HUTU U
Macchl Ipysa.

HccnenoBanre MNEPEMEHHOTO TOKa B ILENM U3  IOCIEIOBATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyILIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMazZHUNIHbLE 60IHbL

Mexannueckue BOJIHBI, yclIoBUs pacnpoctpaHenus. Ilepuoa. CkopocTs pacnpocTpaHeHUs
u jpnuHa BonHbL [lomepeunble W MpojoibHBbIE BOJHBL MHTepdepeHuus u audpakius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIy4YEHUs DJIEKTPOMATHUTHBIX BOJH. B3anmmHas
opueHTanus BekTopoB E, B, V B anektpomarHuTHOW BonHe. CBONCTBA 3JIEKTPOMAarHUTHBIX
BOJIH: OTpaXeHHE, TIpelloMJIeHHe, moysspu3anus, audpaxnus, uHTeppepeHuus. CKoOpocTb
3JEKTPOMATrHUTHBIX BOJIH.

[IIkana 3J1eKTPOMAarHUTHBIX BOJIH. [IprMeHEHne 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpyHIMOBI  paguoCcBsi3M M TeNeBUACHUS. Paauonokaums.

DNEKTPOMarHUTHOE 3arpsiI3HEHNE OKPYIKAIOLIEN CPEbl.

TexHHYeCKHEe yCTpOMCTBA M NMPAKTUYECKOE NPUMEHEHHUE: MY3BIKaJIBHBIE MHCTPYMEHTHI,
yABTPa3ByKOBasi JAMArHOCTHKA B TEXHUKE M MEAMILIMHE, pajap, paJluoNpUEMHUK, TEIEBHU30p,
anTenHa, tenedon, CBU-neus.

Jlemoncmpayuu

OO0pa3oBaHue U pacIpOCTpaHEHUE MTONEPEUHBIX U MPOJOIbHBIX BOIH. Konebmtomeecs teno
KaK UICTOYHHK 3BYKa.

Habmiogenne oTpakeHHss H  TPEJIOMIICHHS MEXaHW4YecKMX BOJH. HaOmronenue
uHTEephEepeHINH U TU(PPAKINN MEXaHUIECKUX BOJIH.3BYKOBOW PE30HAHC.



HaGnronenne cBsSI3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIOW M YacTOTOM
konebanuid. MccnenoBaHue CBOMCTB 3JIEKTPOMAarHWTHBIX BOJH: OTpaK€HHUE, IPEJOMIICHHUE,
noJsipusanus, 1M paxkuus, HHTeppepeHIus.

Tema 3. Onmuxka

I'eomeTpuueckas ontuka. [IpsMonnHeliHOe pacipOCTpaHEHUE CBETA B OTHOPOJHON Cperie.
JIyu cBera. ToYEUHBIN UCTOYHUK CBETA.

OtpaxeHue cBera. 3aKOHbI OTpaxkeHHs cBeTa. IlocTpoeHune n300pakeHUl B IIIOCKOM
3epKaie.

[Ipenomnenue cBera. 3akoHbl MpPENIOMIIEHUS CBeTa. AOCONIOTHBIM IOKa3arenb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. [lpeaenbHbIl yrosn IMOJHOTO BHYTPEHHETO
OTpaKEHUS.

Hucnepcus ceera. CnoxHbIi coctaB 6enoro ceera. LBer.

CoOuparomiue U pacceuBaromive JuH3bl. ToHKass suH3a. POKYCHOE pPacCTOSHUE U
ONTUYECKasl CUjla TOHKOM JInH3bI. [locTpoeHne n3obpaxeHuili B coOMparommx U paccenBaroInX
nuH3ax. PopMyia TOHKOW JIMH3BL. Y BEJIMYECHHE, 1aBAEMOE JIMH30M.

IIpenensl NPUMEHUMOCTHA T€OMETPUYECKOUN ONTHKH.

BonnoBas ontuka. HWutepdepenuus cera. KorepeHTHble MCTOYHUKH. Y CIOBUSA
HaOJI0CHNSI MAKCUMYMOB 1 MUHMUMYMOB B MHTEP(EPEHLIMOHHOMN KapTUHE OT ABYX CHH(]A3HbBIX
KOI'€pEHTHBIX UCTOYHHUKOB.

Hudpakuust cBera. JudpakuuoHnas pemérka. YcioBHe HaOMIOAEHHUS TIaBHBIX
MaKCHMYMOB IIpHU NaIeHUH MOHOXPOMATHUECKOI0 CBETa Ha TU(PAKIMOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHuueckue yCTpoWcCTBa M IpaKTHMUECKOE NpPUMEHEHME: OYKH, JIymna, QoToammapar,
MIPOEKIIMOHHBIN anmapar, MUKpOCKOII, TEJIECKOI, BOJOKOHHAs ONTHKA, AU(PpaKIIMOHHAs pelETKa,
MTOJISIPOU L.

Llemoncmpayuu

[TpstmonuHeitHOe pacnpocTpaHeHue, OTPaKEHHE W MPEIOMIICHUE CBETA.
OnTrueckue npuOopsI.

ITonnoe BHyTpeHHEE oTpakeHne. Mojens ceetoBosa.MccnenoBanue

CBOWCTB M300paXeHUH B TMH3aX.

Mopnenu MUKpOCKOIa, TEIECKOTIA.

Habmronenue unrepdepeHiinm ceera.

Hab6nronenue nudpaximum ceera.

Hab6nronenue aucnepcun ceta. [lomydenue

CHEKTpa C MOMOIIBIO TPU3MBI.

[Tonydenue criekTpa ¢ moMoIbko audpaxiuonHoi pemérku. Habmonenue

MOJIIPU3ALUU CBETA.

Yuenuueckuii sxcnepumenm, 1abopamopHeie pabomol

N3mepenne nokaszarens npenomieHus crekia. Mccnenopanue
CBOMCTB N300pakeHuit B inH3aX.Habmonenne qucnepcuu creTa.

Pa3nen 6. OcHOBBI crielMATbHOM TEOPHH OTHOCUTEIBHOCTH
I'paHnLBI TPUMEHUMOCTH KJIACCHMYECKONW MeXaHMUKU. IlocTynaTel crnenualbHOW TEOpPUHU
OTHOCUTEJIHOCTH: HHBAapUAHTHOCTb MOJYJSl CKOPOCTH CB€Ta B BaKyyMe, MPUHLUI
OTHOCHUTEJIbHOCTH DWHILTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIEHHE BPEMEHHU U COKPAILLEHUE JITTUHBI.
DHEPrus ¥ UMITYJIbC PEIISITUBUCTCKOM YaCTUIIBI.
CBs13b Macchl C SHEPTUEN U UMITYJILCOM PENATUBUCTCKOMN YaCTUIbl. DHEPIHUs MTOKOSI.



Pa3nen 7. KBanToBas ¢pusuka
Tema 1. Dnemenmul K6aHmo60I ONMUKU
®otonbl. ®opmyna Ilnanka cBsi3u sHEpPruu (HOTOHA C €ro YaCTOTOW. DHEPIrHs U UMITYJIbC
¢dotoHa.
Otkpeitie u wuccnenoBanue Goroddpdexra. Ombiter A. T. CromeroBa. 3aKOHBI
dbotodrddekra. YpaBuenue DitnmreitHa s hotodddekra. «KpacHas rpanuna» ¢orosrddexra.
Hasnenne cBera. Omnwitel II. H. Jlebenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHudueckue  yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUE: ¢doTornemenr,
dboTonaTuuk, coHeyHasi 0aTapes, CBETOIUO/I.
Jlemoncmpayuu
®DotoddheKT Ha YCTAHOBKE C IIMHKOBOW TTACTUHOM.
HccnenoBanue 3akoHOB BHElTHETO GhoTodPdekra.
CBeToaHoI.
Conneunas OaTapest.
Tema 2. Cmpoenue amoma
Mopnens aroma Tomcona. OnbiTel Pesepdopna mo paccesnuto o -uactui. [lnanerapHas
mozenb atoma. [loctynarel bopa. M3nyduenue u mornomenue (pOTOHOB MpH MEpexojie aToMa ¢
OJIHOTO YypOBHSA »HEpruu Ha npyroil. Buasl cnexktpoB. CrekTp ypoBHEW 3HEpruud arToma
BOJOPOJA.
BousHoBgIe cBOMcTBa yacTull. Bosubl ne bpoins. KopnycKyispHO-BOJIHOBOW Ayanu3M.
CrioHTaHHOE U BBIHYX/IEHHOE U3JIy4eHUE.
TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CHEKTpPajJbHbI aHaINu3
(cTIeKTpOCKOI), Ta3ep, KBAHTOBBIM KOMITBIOTED.
Llemoncmpayuu
Monens onsita Pezepdopaa.
Onpezenenne JJIMHBI BOJHBI Ja3epa.
HabGmonenue nuneiyaTeix criekTpoB u3nydeHus.Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol
Hab6nronenune muHeyaToro CreKkTpa.
Tema 3. Amomnoe a0po
DKCNEepUMEHTHI, JI0Ka3bIBaoIINe CJIO)KHOCTh CTpOCHHsI  sijpa. OTkphITHE
paanoakTuBHOCTH. OTBITH Pe3epdopaa mo onpeneneHuo cocTaBa paiOaKTUBHOTO U3ITyYEHUSI.
CgoiicTBa anb(da-, 6era-, raMMa-u3nydeHus. BiusHue painoakTUBHOCTH Ha )KMBBIE OPTaHU3MBI.
OtkpeiTHe TpoTOHa U HeWTpoHa. HykionHas monens siapa IeiizenOepra— lMBaHeHko.
3apsn sapa. MaccoBoe unciio sapa. M30Tomnsl.
Anbda-pacniaa. DJIEKTPOHHBIM M MO3UTPOHHBIN OeTa-pacmnan. ['amma- uznyuyeHue. 3aKoH
PaZMoOaKTUBHOIO pacraja.
DHeprusi CBS3W HYKJIOHOB B sipe. Snepubie cwibl. Jlepekt Macchl siapa. SnepHbie
peakuuu. /leneHue u CUHTE3 AA€ED.
SAnepubiii peaxktop. Tepmosaepusiii cunHTe3. IIpobrembl M TNEPCHEKTUBBI  sACPHOU
SHEPTETUKHU. DKOJIOTUUECKHE ACTICKTHI SIEPHOM SHEPTEeTUKH.
OnemeHTapHble YacTulbl. OTKpBITHE TO3UTPOHA.
MeTo/1bI HAOMIOICHUS U PETUCTPAIIUH dIIEMEHTAPHBIX YacTUll. DyHIaMEHTaIbHBIC
B3aUMOICUCTBUS. EMMHCTBO (hM3MYECKO KapTHHBI MUpa. TeXHUYECKHUE YCTPOMCTBA U
MpaKTUYECKOe NMPUMEHEHHE: T03UMETP, Kamepa
Bunbcona, siaepHblil peakTop, aToMHas 6omoa.



Jlemoncmpayuu

Cu€TYrK HOHU3HUPYIOIIUX YaCTHII.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomoi
HccnenoBanue TpekoB 4acTHIL (TI0 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTHI aCTPOHOMUM H ACTPOPUIUKH

Otansl pa3zBUTHs acTpoHOMUU. [IpHKiIagHOE 1 MUPOBO33pEHYECKOE 3HAUEHUEACTPOHOMUH.

Bun 38310010 Heba. Co3Be3ausi, ApKue 3BE3bI, INIAHETHI, UX BUIUMOE IBUKCHHE.

Conneunas cucrema.

Counnie. ConHeuyHass akTHUBHOCTb. Mcrounuk sHeprum ConHua u 3BE3M. 3BE3IBI, MX
OCHOBHBIC XapaKTEPUCTHKU. JlMarpamMma «CHEKTpPaJbHBIA KIJIACC — CBETUMOCTBY». 3BE3JIBI
[JIABHOM MOCJEA0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb» I 3BE3/ IJIaBHOU
MOCJIEeI0BAaTEeNbHOCTH. BHyTpeHHee crpoeHue 3BE3A. COBpEMEHHbBIE TIPEJCTABICHUS O
MIPOUCXOXACHUU U 3BoJounu CoslHLa U 3BE3/1. DTallbl )KU3HU 3BE3.

Mineunsiii [TyTs — Hama ["anaktuka. [lonoxenue u nemwxenne Connma B ['anaktuke. Tumbl
rajiakTuk. PaguoranakTuku u kBazapel. UEpHbIE ABIPHI B s/Ipax TaaKTHK.

Bcenennas. Pacummpenne Beenennoil. 3akon Xa0606ma. Paz0eranue rajgakTHk.
Teopus bonpmoro B3psiBa. PenukToBOE U3TydEHHE.

Macmtabnast  cTpyktypa  Bcenennoil.  Meraranaktuka.

Hepeménasie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmtoienust HeBOOPYEHHBIM TJIa30M C MCIOIh30BAaHUEM KOMITBIOTEPHBIX MPHIOKEHUN
JUIS OTIpeZIeNIEHUs TIOJIOXKEHHSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUS
CeBepHoOro nosymapus 1 sspkue 3BE31bl.

Hab6monenus B Teneckon Jlynsl, miuanet, Miueunoro IlyTu.

O0o0maroniee NoBTOpeHne

Pony ¢u3uku ¥ acTpOHOMHUM B HIKOHOMHYECKOH, TEXHOJOTHYECKOH, COIUAIBLHON H
ATHUYECKON cdepax [eATeTbHOCTH UYelIOBeKa, POJdb U MeCTO (U3UKH M acTPOHOMHH B
COBpEMEHHOM Hay4YHOW KapTWHE MHpa, poib (GU3NYECKON Teopud B (POPMUPOBAHUU
Ipe/icTaBlIeHUH 0 (U3NUecKoil KapTUHE MUpa, MECTO (PU3UYECKON KapTUHBI MHUpa B OOIIEM ALY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABIICHUN O TIPUPOJIC.

MexnpeamMeTrHblie CBA3H

N3yuenne kypca ¢usukm 06azoBoro ypoBHs B 11 Kjacce OCymeCTBISETCS ¢ Y4ETOM
COJIepKATEIIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMHd MaTeMaTUKH, OWOJIOTHH, XWMHH,
reorpaduu ¥ TEXHOJOTHH.

MeosicnpeOomemnuvle nonsamusi, CBS3aHHBIE C W3YYCHHEM METOJOB HAyYHOTO MO3HAHUS:
SIBJICHWE, Hay4yHbIM (akT, THmore3a, (U3MYEcKas BEJIMYMHA, 3aKOH, TEOpHs, HAOIOICHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJIETTb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMBbl YpaBHEHUH, TPUTOHOMETpUYECKHE (DYHKIIUU: CUHYC,
KOCHHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHUUYECKOE TOXKAECTBO, BEKTOPbI M HX
MPOEKIIMM Ha OCH KOOPAHMHAT, CIOKEHHWE BEKTOPOB, MPOW3BOJHBIE 3JIEMEHTApHBIX (YHKIIH,
MPU3HAKH [TOJI00US TPEYTOIBHUKOB, ONPE/IeNICHHE TUIOIAAN TUIOCKUX GUryp u 00bEMa Tell.

buonocus: snekTpudeckue SBICHUS B KUBOW MPHPOJE, KOIeOATeNbHBIC IBMKCHUS B
KUBOM TPUPOJIE, ONTUYECKHE SIBICHUS B >KMBOM MPUPOJE, NCHUCTBHE pPAJHALMM HA JKUBbBIC
OpraHU3MBI.

Xumusi: cTpoeHWE aTOMOB W MOJIEKYJ, KpPUCTAJUIMYECKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUTMUECKON PEelIETKH, CHEeKTPaJbHbIA aHAIN3.



l'eoepaghus: marHUTHBIE MOJIIOCA 3€MIIM, 3aJIe)KM MarHUTHBIX PyA, POTOChEMKA 3eMHOU
MIOBEPXHOCTH, IIPEJICKA3aHUE 3EMIIETPACCHUN.

Texnonozus: NMHUKA HJIEKTPOIIEPENay, TEHEPATOP IIEPEMEHHOIO TOKA, 3JIEKTPOJBUTATEIID,
WHAYKIIMOHHAs TeYb, pajnap, paJuONpUEMHHUK, TEJIEBH30p, aHTeHHa, TenedoH, CBY-meus,
IIPOEKIMOHHBIN annapar, BOJIOKOHHAas ONTHKA, COJTHEYHast OaTapest.



IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHMAA ITPOI'PAMMBbI 11(0)
PU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenne yudeOHOro mpeamera «®dusmkay Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUS
(6a30BBIl  ypoBEHb) JOJDKHO  OOECHe4YHuTh JOCTH)KEHHE  CIEAYIOIIUX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MMPEIMETHBIX 00pa30BaTeIbHBIX PE3YIIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI
JInuHOCTHBIE PE3ybTaThl OCBOEHUS yueOHOro mpeamera «DU3MKa» JOKHBI OTpa)karb
TOTOBHOCTb U CITIOCOOHOCTH OOYYaIOUIMXCS PYKOBOJCTBOBATHCS COPMUPOBAHHOW BHYTPEHHEU
MO3ULMEN JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHUEHTALMK, IIO3UTHBHBIX BHYTPEHHMX
yOeXIEHHUH, COOTBETCTBYIOIIUX TPATULMOHHBIM ILIEHHOCTSAM pPOCCHHCKOTO  OOILIEeCTBa,
paciiipeHre >KU3HEHHOI'O OIbITa M OIbITa JIEATEJIbHOCTH B IPOLECCE peaan3aluid OCHOBHBIX
HaIpaBJIEHUH BOCIIMTATEIbHON JAESITEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxknaanckoro BocHHTAHHS:

c(OPMHUPOBAHHOCTB I'PAXKIAHCKOMN MO3KIMH 00YYAIOIIErocs KaKk aKTHBHOTO 1
OTBETCTBEHHOTO WIECHA POCCHIICKOT0 OOIIECTBA;

HpI/IHSITI/Ie TpaIII/IIII/IOHHHX 06HIGHGJIOBe‘-IeCKI/IX FyMaHI/ICTI/I‘-IeCKI/IX nu
JIEMOKPATHIECKUX LIEHHOCTE;

rOTOBHOCTh BECTH COBMECTHYIO IEATENBHOCTh B MHTEPECAX IPaKIaHCKOrooOIIeCTBa,
y4acTBOBATh B CAMOYIIPABICHAN B 00Pa30BaTEbHOI OpraHH3alliu;

yMeHI/Ie B3aI/IM0HeI\/JICTBOBaTI) C COOHAJIBHBIMHA I/IHCTI/ITyTaMI/I B COOTBCTCTBHUU CUX
QYHKIMAME U HAa3HAYCHHEM;

TOTOBHOCTh K TYMaHHTAPHOM U BOJIOHTEPCKOM AEATENHHOCTH;

2) NAaTPUOTHIECCKOIO BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh poccuiickoi IPaKIaHCKOU UJIEHTUYHOCTH,
MaTPUOTU3MA;
LIEHHOCTHOE OTHOIIEHHE K rOCYJapCTBEHHBIM CHMBOJIAM,  JIOCTH)KCHUSIM

POCCHUHCKHX YUEHBIX B 001aCTU (PU3UKHU U TEXHUKU;
3) 1yX0BHO-HPABCTBEHHOI0 BOCTIHTAHMS:
c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOT0 MIOBEACHHUS; CIOCOOHOCTh
OLICHMBATh CUTYAIMI0 ¥ IPUHUMATh OCO3HAHHBIE PELIEHUS,
OpPUEHTHUPYSCh Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI M 1IEHHOCTH, B TOM 4YHCIIE B
JIESITETbHOCTH YUYEHOTO;
OCO3HaHHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUNBOrO Oy1yIIero;

4) 3cTeTHuecKoro BOCIIMTAHMS:
3CTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOYAsi 3CTETHKY HAYYHOTO TBOPUYECTBA, IPHUCYIIIETO
(usnueckoii Hayke;

5) TpynoBoro BocnuTanus:

UHTEpEC K pa3ndHbIM chepaM TpoPecCHOHATHHON JEATEIIFHOCTH, B TOM YHCIC
CBSI3aHHBIM C (U3UKOM M TEXHMKOH, YMEHHE COBEpIIaTh OCO3HAHHBIH BBIOOp Oymaymiei
npodeccur U pearn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE MIJIAHBbI;

TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHMIO W CaMOOOpa30BaHUIO B 00sacTh (HU3UKH Ha
MPOTSKEHUH BCEU )KU3HH;

6) 3Ko0J0rHYeCcKOro BOCHHTAHNSA:

c(OpMHPOBAHHOCTD HKOJIOTUYECKOM KYJIbTYpbl,  OCO3HaHHE  TJI00AIBHOTO
XapakTepa dKOJIOTHYECKHUX MPOoOIIeM;



MJIAHUPOBAHUE U OCYIIIECTBICHUE IEUCTBUIM B OKPYKAIOILIEH CpeJie HA OCHOBE3HAHUS
1enei yCTOMYMBOro pa3BUTHSI YEIOBEYECTBA,

pacluiupeHre  OmbITa  JIeATEIbHOCTH HKOJIOTMYECKOM HaIpaBJIEHHOCTU Ha
OCHOBE UMEIOIINXCS 3HaHUH 10 (QU3HKE;

7) HeHHOCTH HAYYHOTIO MO3HAHMS:

c(OPMHPOBAHHOCTh  MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (pU3HMUECKON HAYKH;

OCO3HaHHE IICHHOCTH HAy4HOH JIeATENIbHOCTH, TOTOBHOCTH B MpOIECCEe M3YUECHUS (DU3UKU
OCYILIECTBIISATh MIPOEKTHYIO U UCCIIEAOBATEIbCKYIO AEITEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTebHbIE YHHBepPcaJbHbIE YueOHbIe AeiicTBusiBazoBbie
JIOTHYeCKue NeCTBUSA:

CaMOCTOSITEIILHO dbopMyIupoBaTh u aKTyaJIU3UPOBAThH pobiemy,
paccMmarpuBath €€ BCECTOPOHHE;

OTIpEeeNATh LEeIN NeATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HXTOCTHUKCHUS;

BBISIBIISITD 3aKOHOMEPHOCTH U TOPOTHBOPEUUS B paccMaTpUBaeMbIX
(DU3HYECKUX SIBICHUSX;

pa3zpabarbiBaTh IJIAH PEIICHUS MPOOJIEMBI C y4ETOM aHAIM3a WUMEIOIIUXCS
MaTepUaIbHBIX U HEMaTepHUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JIESITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyIbTATOBLIEISIM,
OIICHUBATh PUCKH TIOCIICICTBUN NEATCIHHOCTH,

KOOPJIMHUPOBATH U BBINIOJHATH paboty B YCIIOBUSAX peabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHHUE TTPH PEIICHUH KU3HEHHBIX TTPOOJIEM.

BbasoBble ucciaenoBarenbCcKue 1eCTBUA:

BJIQ/IETh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATHIMH U METO1aMU(DU3HUECKON
HayKH;

BJIQJICTh HABBIKAMHU Y4eOHO-HMCCIIE0BATEIHCKOW W MPOSKTHOM NIEATEIHPHOCTH B 00JACTH
(U3HUKHN, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOMCKY METOJIOB PEIICHUs 3a/1a4
(U3MUYECKOTO COJIepKAHUS, MPUMEHEHUIO PA3IMYHBIXMETO/IOB ITO3HAHUS;

BIIQJIETh BHUJAMHU JIEATEIHHOCTH MO TOJYyYEHUIO HOBOTO 3HAHUS, €r0 HHTEPIpETalluy,
MPeoOpa30BaHUI0 W TMPUMCHCHHIO B PA3IUYHBIX Y4YEOHBIX CHUTYaIlUsAX, B TOM YHCIC TPH
CO3/IaHUU y4eOHBIX TPOEKTOB B 00J1acTH (PU3NKH;

BBISIBJISITH TIPUYMHHO-CIICJICTBEHHBIC CBSI3M W aKTyallM3MpOBaTh 3aJady, BBIABUTATH
TUIIOTe3y €€ pelIeHHs, HaxXOJUTh AapryMEHTHI JUIS JIOKA3aTelbCTBA CBOMX YTBEPKICHHIA,
3aJ1aBaTh apaMeTPhl U KPUTCPUU PEIICHHS,

AHAIM3UPOBATh TIONyYEHHBIE B XOJE peIICHHs 3aJayd  pPe3ylbTaThl, KPUTUYECKU
OLICHHUBATbh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3aJaud B OOpa30BATEIHHOM ACSATEIHHOCTH, B
TOM YHCJIe PU U3y4yeHUH PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb NEPEHOCUTH 3HAHUSA M0 PU3UKE B MPAKTUUYECKYIO 00JaCThKU3HEACATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00J1acTel; BbIIBUTaTh HOBBIE

ujeu, IpejiaraTh OpUrHHAIbHbIE MOAXO0/IbI U PEIICHUS;CTaBUTh TPOOJIEMBI U 3a1auH,

JOITYCKAIOIIUE aTbTEPHATUBHEIE PEIICHUS.

PabGora c undopmanmeii:



BJIQ/IETh HAaBBIKAMH TMOJy4YeHUs HUHpOpManuu (HU3MYECKOTO COAEPKAHUS U3 UCTOYHHKOB
pa3HbIX THIIOB, CAMOCTOATEIBHO OCYIIECTBISATh IOUCK, aHAIU3, CHCTEMAaTH3alUi0 U
MHTEPHpETanio HHPOPMALUY PA3TUYHBIX BUIOB U (HOPM MpPEACTABICHUS;

OLICHUBATh JOCTOBEPHOCTb MH()OPMALINH;

UCTIOJIB30BaTh CPEJICTBA HMH(POPMALMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTHI B
pElIeHNHd KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX 3aJad C COOII0JECHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU 0€30M1aCHOCTH, TUTHEHBI, PECYypcOcOepeKeHMs], MPABOBBIX U
STHYECKUX HOPM, HOPM HH(OPMAITHOHHON 0€30IaCHOCTH;

CO3/1aBaTh TEKCThl (DM3UYECKOTO COACPIKAHUS B PpaA3IMUHBIX Qopmarax ¢ Y4ETOM
Ha3HayeHUs UH(oOpMaMM ¥ LENeBOW ayJUTOPHHU, BbIOMpas ONTUMAIbHYIO (opMmy
MIPE/ICTaBJICHUS U BU3yaJU3allUU.

KOMMyHHKaTI/IBHI)Ie YHUBEPCAJIbHBIC y‘-leﬁl—[l)le JedCcTBHUA:
OCYLICCTBJIATDH O6H.I€HI/Ie Ha ypoKax (1)I/ISI/IKI/I Hu BO BHC-ypO‘IHOfI JCATCIIbHOCTH,

pacrno3HaBaTh MPEANOCHUTKH KOH(DIUKTHBIX CUTYalluid U CMSIT9aTh KOH(IUKTEHI;

pa3BEPHYTO M JIOTMYHO M3JIaraThb CBOK) TOYKY 3PEHUS C HCHOJIb30BAHUEM SI3BIKOBBIX
CPE/CTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U WHINBUAYAIbHON PaOOTHI;

BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUM C y4€TOM OOIIMX WHTEPECOB U
BO3MOKHOCTEH Ka)KI0I0 YiICHA KOJUICKTHBA,

IPUHUMATh LEJIU COBMECTHOW JEATEIbHOCTH, OPraHU30BbIBATH WU KOOPAMHHUPOBATH
JEUCTBUSA IO €€ INOCTHUKEHUIO: COCTABIATH IUIAH JEHUCTBUM, PACHPENEIATH POJIU C YYETOM
MHEHHMI YYaCTHUKOB, 00CYXaTh Pe3yJbTaThl COBMECTHOM paOOTHI;

OIICHUBATh KaueCTBO CBOETO BKJIA/a M KaXJIOT0 yYaCTHUKA KOMaH/Abl B OOIIWN pe3yibTar
M0 pa3pabOTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE IPOEKTHI, OLIEHWBATH MJIEU C IO3ULUUHA HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYILECTBISATh TMO3UTHUBHOE CTPATErMYECKOE TMOBEACHUE B PA3JIUYHBIX CHUTYAIUsX,
MPOSIBIISATH TBOPUYECTBO M BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

PeryasitTuBHble  yHuUBepcajibHble  Yy4yeOHble  JAelicTBHSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYILIECTBIISITh IMO3HABATENIBbHYIO NEATENbHOCTh B 00JacCTH (GU3MKU U
ACTPOHOMUHU, BBISIBIIATDH MTPOOJIEMBI, CTaBUTh U (POPMYJINPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTaBJIATH IUIAH PEUICHMS Pacu€THBIX M KAayeCTBEHHBIX 3aj]ad, IUIaH
BBITIOJTHEHUSI TPAKTUYECKOM paboThl € Y4ETOM UMEIOUIMXCA PECYpCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN W MIPEANOYTEHUN;
JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacuMpsATh pPaMKH Y4eOHOro IpeaMeTa Ha OCHOBE JIMUHBIX NPEANOYTEHH; aenarh
OCO3HAHHBII BBIOOp, apryMEHTHUpPOBATh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 3a pCIIEHUE; OLICHUBATH
nproOPEeTEHHBIN OTIBIT,
CHOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO DHPYIUIMH B 00NacTH (PU3MKH,
TTOCTOSIHHO TTOBBITIIATH CBOM 00pa30BaTENIbHBINA U KyJIBTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHAIBHBIN HHTEJICKT:
JlaBaThb OLCHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B NEATEIBHOCTb, OLIECHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEISIM;
BJIAJICTh HAaBBIKAMU M103HABATEIHHON pedUIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX JeHCTBUI
Y MBICIUTEIIBHBIX IIPOLECCOB, UX PE3YJIbTaTOB HOCHOBAaHUM;



MCIIOJIb30BaTh MPUEMBI PeUIEKCHH JJISl OLIEHKH CHUTYyalllH, BRIOOpa BEPHOTOPEIICHNUS;

YMETh OLICHMBATh PUCKHM M CBOEBPEMEHHO IPUHUMATh PELICHUS IO WXCHUKECHUIO;

NpUHUMATh  MOTHUBBI M apPryMEHTBl  JIpyrUX TOpU aHalIM3e  pPe3ybTaToB
NESITENIbHOCTH;

IpUHUMATD ce0s1, TOHUMAasi CBOM HEJOCTATKU U IOCTOUHCTBA,

INPpUHUMATh  MOTUBBl W ApPryMEHTbl  JIPyTMX [pPU AHAIW3E  PEe3y/IbTaTOB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MIPABO U MIPABO JPYTUX Ha OIUOKH.

B mporuecce mocTKeHUs! JTMYHOCTHBIX PE3yJIbTATOB OCBOCHHMS MPOTPaMMBbI MO (U3HKE
IUIL  ypOBHSA CpegHEero oOmero oOpa3oBaHUs y OOYYaIOUIMXCA  COBEPIIEHCTBYETCS
SMOLIMOHANBHBIN UHTEJUIEKT, IIPEAIoIaraloniicOpMIUpOBaHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIEr0 CIIOCOOHOCTh MOHMMATh CBOE IMOIMOHAIBHOE COCTOSIHHUE,
BUJIETh HAIPaBJIEHUS Pa3BUTUS COOCTBEHHON 3MOIIMOHAILHON cepsl, ObITh YBEPEHHBIM B ce0e;

CaMOpEryJIMpOBaHMs, BKJIIOUYAIOLLETO CaMOKOHTPOIIb, YMEHHE IIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHHE, CIIOCOOHOCTh aJalNTHPOBATHCS K 3MOIMOHAJIBHBIM
W3MEHEHUSAM U NPOSBIATH THOKOCTb, ObITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHMBALIMM, BKJIIOYAIOIIEH CTPEMIICHME K AOCTHKEHHIO LEIU U YCIEXY,
ONTUMU3M, HHHIIMATUBHOCTb, YMEHHE JIEHCTBOBATh UCXO/ U3 CBOUX BO3MOXKHOCTEM;

SMIATHH, BKIIOYAIOIEH CHOCOOHOCTh MOHMMATh 3MOLIMOHAIBHOE COCTOSHHE IpPYTHX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHHUS, CHOCOOHOCTh K COUYBCTBHIO U COIIEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIINX CIOCOOHOCTh BBICTpaMBaTh OTHOILEHUS C IPYTHUMHU
JIIOJIbMU, 3a00TUTHCS, IPOSBIIATH UHTEPEC U pa3peliaTh KOHPIUKTHI.

IMPEAMETHBIE PE3YJIBTATbBI

K koniy o6yuenust B 10 kiacce mpeaMeTHble pe3yabTaThl Ha 6a30BOM YPOBHE JIOJIKHbI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y O0yUAIOIIHUXCSI YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMeEpax posib U MecTo (U3UKU B (OPMHUPOBAHHM COBPEMEHHOM
Hay4yHOW KAapTUHBI MUPA, B Pa3BUTHUHM COBPEMEHHOW TEXHHMKH M TEXHOJIOTUH, B MPAKTUYECKON
JEATEIHOCTH JIIOJEH;

YUUTHIBaTh TPAHUIBl NMPUMEHEHUS H3YYEHHBIX (PU3NYECKUX MOJeNIel: MaTepHalibHas
TOYKa, MHEpIHAJIbHAs CUCTEMa OTCU€Ta, aOCONIOTHO TBEPIOE TeNo, MJCAbHBIA ra3, MOIEIH
CTPOEHMS Ta30B, )KUJIKOCTEH M TBEPIABIX TEJ, TOYEUHBIM 3JEKTPUUECKUN 3aps] NpU PELIEHUU
(bu3znyecKux 3aaay;

pacnio3HaBath (uU3MUECKHE SBICHUS (TIPOILECCh) M OOBSCHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKONM TEOpUM CTPOEHHUS BEIIECTBA U DJIEKTPOAMHAMUKH:
paBHOMEpPHOE ¥ PaBHOYCKOPEHHOE TMPSMOJIUHEHHOE JBWKEHUE, CBOOOTHOE TaJCHHUE Tell,
JMBIDKEHUE 110 OKPYKHOCTH, HWHEPIUs, B3auMojaecTBue Ten, nuddys3us, OpOyHOBCKOE
JBIKEHUE, CTPOEHWE KHUIAKOCTEH W TBEPABIX Tel, M3MEHEHHE O0BhEMa TeJ MPU HArpeBaHUH
(oxnaxxJIeHUH ), TEIJIOBOE paBHOBECHE, UCIIAPEHUE, KOHICHCAlUsl, TUIABJIICHUE, KPUCTAILTU3AIIHS,
KHUIICHHE, BIIAXXHOCTh BO3/lyXa, MOBBIIICHUE JABJICHHS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBs3b MEXKIYy IapamMeTpaMd COCTOSIHMSI ra3a B H30Ipolieccax, JJIeKTpu3alnus Ted,
B3aUMO/ICHCTBHE 3apsJIOB;

ONMCHIBATh MEXAaHMYECKOEe IBHKEHHE, MCMOJb3ys (pU3MUecKre BEIMYUHBI: KOOpJIWHATA,
MyTh, NEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUia, UMIYJIbC Tela, KMHeTHYecKas
SHEprusi, NMOTCHIUATbHAS JHEPIHsi, MeXaHW4eckas paboTa, MeXaHWYecKas MOIIHOCTh;, MpHU
ONMMCAaHWU TPABWIBHO TPAKTOBaTh (DU3MUECKUH CMBICA HUCHOJB3YEMBIX BEIHYMH, HX
0003HaYEeHUSI U €IMHUIIBI, HAXOAUTH (OPMYJIIbI, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BETUUUHY
C IPYTUMH BEIMYUHAMU;



ONUCHIBAaTh HW3Y4YEHHBIEC TEIUJIOBbIE CBOMCTBA TEN W TEIUIOBBIE SIBJICHUS, HCIOJIb3Ys
¢u3nuecKkue BETUYMHBI: JaBJICHHWE ra3a, TeMIeparypa, CpeOHss KHUHETH4YecKas »SHeprus
XA0THYECKOTO JBUKEHHUS MOJIEKYJ, CpEAHEKBaJApaTU4YHAsT CKOPOCTh MOJIEKYJ, KOJUYECTBO
TEIUIOTBI, BHYTPEHHSS dHEprus, padora raza, Kod()QUIHMEHT MOIe3HOr0 JCHUCTBUS TEIJIOBOTO
JBUTATENIS; IPU ONMUCAHUH MPABUIILHO TPAKTOBATh (PU3NYECKUIT CMBICI HCIIOIb3yEMbIX BEJIMYHH,
uX O0003HAYeHUS M EOUHUIIBI, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIINE JAaHHYIO (DU3HUUECKYIO
BEJIMYUHY C APYTUMH BEIUYHHAM;

ONUCHIBATh M3YYCHHBIC AJICKTPUYECKHUE CBOMCTBA BELIECTBA W AJICKTPUUECKUE SIBICHUS
(mporiecchl), UCTONB3YS (U3NYECKUE BEIMYUHBL: AJIEKTPUUYECKUUN 3apsill, AJIEKTPUYECKOEe MOJIE,
HaIpsHKEHHOCTh MOJs, MOTEHUHUAN, pPa3HOCTh IOTEHUMAJIOB; IMPH ONUCAHUU IPABUIBHO
TPAKTOBAaTh (DU3UYECKUIA CMBICT HCIIOJIB3yEMbIX BEIUYMH, WX OOO3HAYCHUS W CIUHUIIBL;
YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE TAHHYIO (PU3UUYECKYIO BETMUYHMHY C IPYTUMHU BEJIIMUYMHAMU,

aHAIM3UPOBATh (U3UYECKUE TPOIECCHl M SIBICHUS, UCIONB3Yys (DHU3MYECKHE 3aKOHBI U
NPUHIHNEL: 3aKOH BcemupHoro tsrotenus, I, II m IIl 3akonbl HbroTOHa, 3aKOH COXpaHEHHS
MEXaHWYECKOW IHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCa, TPUHIUIT CYNEPIIO3UIINHI CHJI, TTPUHITUI
paBHOIIPaBUS WUHEPIUATBHBIX CUCTEM OTCUETA, MOJICKYJISIPHO-KUHETUUECKYIO TEOPUIO CTPOCHHUS
BEILIECTBA, Ta30BbIE 3aKOHBI, CBS3b CPEIHEW KHUHETHYECKON HSHEPruu TEIJIOBOTO JBMYKEHUS
MOJIEKYJ1 C a0COJIIOTHON TeMIepaTypoil, MepBbld 3aKOH TEPMOJMHAMHKH, 3aKOH COXPAHEHUS
ANEKTPUYECKOro 3apsiia, 3akoH KyrnoHa, mpu 3TOM pasiauyarh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €r0 MaTeMaTUYECKOE BHIPAYKEHUE U YCIIOBUS (TpaHUIIbl, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TIPUHIIMITBI IEUCTBHS MAIINH, TPUOOPOB M TEXHHUYECKUX YCTPOUCTB;
pa3nuyaTh yCIOBHS UX O€30MAaCHOTO MCIIONIh30BAHMS B TIOBCETHEBHOM KU3HU;

BBIMIOJHATh JKCIEPUMEHTHI O HCCIENOBAaHHIO (U3UYECKUX SIBICHUH U TPOIECCOB C
WCTIONB30BAHUEM TMPSAMBIX W  KOCBEHHBIX U3MEPEHHMM, Tpu ITOM  (HOPMYIUPOBATH
npobieMy/3ajady ¥ TUIIOTE3y Y4YeOHOro  SKCIEpUMEHTa, COOMpaTh yCTAHOBKY U3
MPEITIOKEHHOTO 000PYAOBaHUS, TPOBOAUTH OMBIT U (POPMYIHUPOBATH BHIBOJIBI;

OCYIIECTBIISITh TPSMbIE U KOCBEHHBIE H3MEpEeHHs] (PU3MYECKHX BEIWYMH, TPH 3TOM
BBIOMpATh ONTHUMAJBHBIA CIOCOO M3MEpPEeHHs] M UCIOJIb30BaTh HW3BECTHBIE METOJNbI OLIEHKH
MIOIPEIHOCTEN NU3MEPEHU;

WCCJIEIOBATh 3aBUCUMOCTH MEXIY (DU3NYECKUMH BETUYMHAMU C HCIIOJIB30BAHUEM
MPSIMBIX W3MEPEHUM, TPHU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PHUKCHpPOBATH pPe3yJabTaThl
MOJIYYEHHOUW 3aBUCUMOCTH (PM3UYECKUX BEIMYHH B BUAE TaONHIl U TpaduKoOB, Ie1aTh BBIBOIbI
10 pe3yJbTaTaM UCCIIEeI0BAHMUS;

coOmo1aTh MpaBwiia OE30MAaCHOTO TpyJa IMPH TPOBEACHUH HCCICAOBAaHUI B paMKax
y4eOHOTO DKCIIEPUMEHTa, Y4eOHO-UCCIEAOBATEIbCKOH W TPOEKTHOW JEeATEeIbHOCTH C
WCIOJIb30BaHUEM U3MEPHUTENBHBIX YCTPOUCTB U JIa0OpaTOPHOTO 00OPYIOBAHHUS;

pemats pacu€THBIE 3a/a4dl C SIBHO 3a/JIaHHON (U3UYECKON MOJENbI0, HCIONb3Ys
(bu3UYeCcKre 3aKOHBI ¥ TIPUHIIUIIBI, HA OCHOBE aHaJIN3a yCIOBUS 3a/1a4d BRIOUpATh (HU3HUUECKYIO
MOJICJIb, BBIICTATH (PU3NUECKHE BETUYMHBI M (OPMYJIbI, HEOOXOAMMBIC Il €€ pelieHus,
MIPOBOJMTH PACUEThI U OIICHUBATH PEAIbHOCTH MOJTYYEHHOTO 3HAYeHUS (PU3NIECKON BETUYHHBI;

peliath KauyeCTBEHHbIEC 3a/1aud: BBICTPAUBATh JIOTUYECKH HEMPOTHUBOPEUMBYIO LIETIOUKY
paccyXJICHHIA ¢ OTIOPO HA M3yUEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUYECCKUE SIBIICHUS,

HCIIOJIB30BaTh pu peleHnn y4eOHBIX 3a1a4 COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTMM JJIs [OHMCKAa, CTPYKTYpUPOBAaHHUSA, HHTEPHpETaluud |
MpEICTaBICHUS] Y4eOHOW W HAYYHO-TIOMYJSIpHOW WH(OpMAlMU, TOTYYCHHOW U3 Pa3IUIHBIX
HMCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATh MOTy4aeMylr HH(POPMAIUIO; MPUBOIUTH MPUMEPHI
BKJIaJIa POCCHMCKUX M 3apyOeKHBIX YYEHBIX-QU3HKOB B pPAa3BUTHE HAYKH, OOBSICHCHHUE
MIPOLIECCOB OKPYKAIOLIEr0 MHpPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BAaTh TEOPETHYECKHWE 3HaHUS 1O (U3MKE B TOBCEAHEBHOW JKHU3HM JUIS



obecrieueHrss 0€30MaCHOCTH TIPU OOpaIlleHWH ¢ MPUOOpaMU M TEXHHUYECKUMHU YCTPOMCTBAMHU,
JUISL COXPaHEHUsI 3/I0pOBbS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOrO MOBEACHUS B OKpYXKarollen
cpene;

paboTaTh B IpyIIIE C BHIMOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJICH, IUIaHUPOBATh paboTy
TPYIIBL, PAalMOHAIBHO paclpeneniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JICATENIBHOCTH B
HECTaHJApPTHBIX CUTYyalHsX, aJ€KBATHO OICHHBATh BKJAJ KaKJOTO0 W3 YYaCTHHUKOB IPYMIbI B
pelIeHre paccMaTpUBaeMoi MpoOIEMBI.

K konmy o6yuenus B 11 kiacce mpeameTHbie pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0yUAIOIIUXCSI YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax posib U MecTo (U3UKU B (HOPMUPOBAHHM COBPEMEHHOM
HAayYHOM KapTUHBI MUPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH U TEXHOJIOTUH, B MPAKTUYECKOU
NeSITeBbHOCTH JIFO/ICH, IIETTOCTHOCTD U €IMHCTBO(U3MUECKON KapTUHBI MUPA;

VUUTHIBATh TPAHUIBI TMPUMCHCHHS W3YYCHHBIX (U3MYECKUX MOJEICH: TOYCUHBIN
ANEKTPUYECKUIN 3apsii, Jyd CBETa, TOYEUHBIM MCTOYHHUK CBETa, siepHas MOJENb aTroMma,
HYKJIOHHAsI MOJIEJIb aTOMHOTO s/Ipa MPH pelieHnH HU3NUECKUX 3aad;

pacrnio3HaBaTh (PU3NYCCKUE SIBJICHUS (TIPOIECCH) W OOBSACHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKN U KBAaHTOBOW (DM3MKH: DJIEKTpUYECKas MPOBOJAUMOCTB, TEIUIOBOE, CBETOBOE,
XUMHUYECKOE, MArHUTHOE JCHCTBHS TOKAa, B3aMMOJCHCTBHE MAarHUTOB, JJIEKTPOMArHUTHAas
WHIYKIHS, ACHCTBME MArHUTHOTO TMOJS Ha MPOBOJHUK C TOKOM U JABIDKYIIMMCS 3apsi,
AJIEKTPOMAarHUTHbIE KOJIEOAHUsI M BOJIHBI, IPSMOJIMHENHOE PacIIPOCTPAHEHUE CBETA, OTPAXKEHHE,
npenomiieHue, uHTepdepeHuus, audpakuus U MOoIsIpU3alMs CBeTa, JUCIEPCHUs CBETa,
dotoanexktpuyeckuit 3pdext (hororddekr), cBeToBOE AaBleHNE, BOSHUKHOBEHHUE JTMHEHYATOTO
CIIEKTpa aToMa BOJOPO/Ia, ECTECTBEHHAs U UCKYCCTBEHHAs PAAHOAKTUBHOCTH;

OIHMCHIBATh M3yYCHHBIC CBOWMCTBA BemMIecTBa (IJIEKTPUUCCKUE, MArHUTHBIC, ONTHYECKUE,
AIIEKTPHUYECKYI0 TPOBOJUMOCTD PA3JIMYHBIX CPEI) U DJIEKTPOMATHUTHBIC SBJICHUS (IPOIIECCHI),
UCONB3Ysl (U3MUECKHe BETUYMHBI: DJIEKTPUYECKH 3apsll, CHIIa TOKa, JJIEKTPUUYECKOEe
HaMnpsiKeHUe, NIEKTPHIECKOe COMPOTHUBIICHUE, Pa3HOCTh MOTEHIIMAIOB, AIEKTPOIBIDKYINAS CUTIa,
pabora TOka, MHAYKIMS MarHUTHOTO IMoJis, cuia Amiepa, cuwia JlopeHua, WHIYKTUBHOCTh
KaTyIIK{, SHEPTHs AJIEKTPHYECKOT0 W MAarHUTHOTO IOJICH, MEpHoa M 4YacToTa KoyieOaHWd B
KoJe0aTeIbHOM KOHTYpE, 3aps]l U CHIIa TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMATHUTHBIX
KojebaHuii, QOKycHOE pacCTOSIHHE W ONTHYECKas CHiIa JIMH3BL, MPU OMUCAHUHM MPABUIBHO
TPaKTOBaTh (PU3WYCCKUH CMBICT HCIOJIB3YEMBIX BEJIUYHMH, WX OOO3HAYCHUS W CIUHUIIBI,
YKa3bIBaTh ()OPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3HUYSCKYIO BEIIMYUHY C JIPYTUMHU BEIIMIMHAMU,
OTHCHIBATh M3yUYEHHBIC KBAHTOBBLIE SIBICHUS W TMPOIECCHI, UCTOIB3YsI (PUINYECKUE BEITMUUHBI:
CKOPOCTH dJIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI M YaCTOTA CBETA, YHEPTHUS U UMITYJIbC (POTOHA,
MEPHOJ] TIoJTypactaaa, dHEprusl CBSI3M AaTOMHBIX sIep, MPU ONMUCAHWH TPABUIBLHO TPAKTOBATH
(U3MYECKUH CMBICT UCIOJB3YEeMBIX BEIWYMH, WX OOO3HAYCHHS W CIUHUIBI, YKa3bIBaTh
(hOpMyIIbI, CBSA3BIBAIOIINE TAHHYIO (PH3UYECKYI0 BETHYHUHY C IPYTUMU BEIMYMHAMH, BBIUUCISTH
3HaueHUE (PU3NIECKON BETUYHHBI;

aHATM3UPOBATh (PU3HUYECKHE TPOIECCHl W SIBICHUS, WUCHOIb3ysd (U3NYECKHE 3aKOHBI U
OpUHOMIEE: 3akoH OMa, 3aKOHBI TIOCIEAOBATENBHOTO U  MMAPAICIBHOTO COCIUHEHUS
IIPOBOJHUKOB, 3aKkoH J[xoyns—JIeHma, 3akOH DJIIEKTPOMAarHUTHOM MHIYKLIHMH, 3aKOH
MPSIMOJIMHEIHOTO PACIpPOCTPAHEHUs CBETA, 3aKOHBI OTPAKEHUS CBETAa, 3aKOHBI MPEIOMIICHUS
cBeTa, ypaBHeHHWe OuWHmTEHHA I (porodddekTa, 3aKOH COXpPAHEHUS DHHEPTUH, 3aKOH
COXPAaHEHUS WMITYJIbCA, 3aKOH COXPAHEHHUS OJIIEKTPUUYECKOTO 3apsiia, 3aKOH COXpPaHEHUS
MacCOBOTO YHCIIA, MOCTyJIaThl bopa, 3aKOH paJlMOaKTUBHOTO pacmaja, MpH STOM pa3inydaTh
CIIOBECHYIO (DOpMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKECHHE M YCIIOBHs (IpaHHUIBI,
00J1aCTH) TPUMEHUMOCTH;

OTIpEeIeNIATh HAIMpaBJICHUE BEKTOpAa MHAYKIIMM MAarHUTHOTO MOJIS MPOBOJHHUKA C TOKOM,



cunbl AMriepa u cwiibl JIopeHna;

CTPOUTH U OMUCHIBATH N300paxKeHHe, CO3aBaeMOe IIIOCKUM 3epKajioM, TOHKOM JIMH30i1;

BBITOJIHATh SKCIIEPUMEHTHI I10 HCCIEOBAHUIO (PU3UYECKUX SBICHUHA M MPOIECCOB C
UCTOJB30BAHUEM TPSIMBIX M  KOCBEHHBIX M3MEpPEHMH: TpU OSTOM  (OPMYJIHUPOBATH
npobieMy/3ajauy W TUIOTE3y Y4eOHOro  OSKCIEpUMEHTa, COOMpaTh YCTaHOBKY U3
MIPEIJI0KEHHOTO0 000PYA0BaHUSI, TPOBOJUTH ONBIT U (POPMYJIUPOBATH BHIBOADL;

OCYILIECTBIISATh MPSMBIE W KOCBEHHBIC H3MEPEHHS (U3UUYECKUX BEIUYHH, NPH STOM
BBIOMpATh ONTHUMAJBHBIA CIOCOO HM3MEpPEeHHs] M HCMOJIb30BaTh H3BECTHBIE METOIBI OLEHKU
IIOIPELIHOCTEN U3MEPEHU;

UCCIIEIOBATh  3aBHCUMOCTH  (U3MYECKHX BEJIWYMH C  HCIIOJIB30BAaHHEM  IPSIMBIX
M3MEPEHUI: NpPU STOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHUPOBATH PE3yJbTAaThl MOJYyYCHHOU
3aBUCHUMOCTH (H3UYECKMX BEIMYMH B BHAE TaOmul u TrpadukoB, AenaTh BBIBOABI IO
pe3ylbTaTaM UCCIIeOBAHMUS;

coOnronarh mnpaBuia Oe30macHOro Tpyda MpU IPOBEACHUM MCCIEIOBAaHUNM B paMKax
y4eOHOTO OKCIIEPHMEHTa, YYeOHO-HCCIENOBATENbCKOW UM TPOEKTHOW JAEATENBHOCTH C
HCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOUCTB U JIa0OpaTOPHOTO 00OPYI0BAHHUS;

pemiate pacu€THbBIE 3aJa4dl C SIBHO 3a/laHHOM (PU3UYECKOM MOJENbl0, HCIOJIb3Ys
¢du3nveckne 3aKOHBI ¥ MPUHIUIIBI, HA OCHOBE aHAJM3a YCIIOBHS 33[a4d BHIOMPATH (PH3UUECKYIO
MOJIeNIb, BBIICNATH (U3NYECKHE BEIMYMHBI M (QOPMYIBI, HEOOXOIMMBIE Uil €€ pelIeHHS,
MIPOBOAUTH PACUEThI U OLICHUBATH PEAIbHOCTD MOJTYYEHHOTO 3HAaYeHUs (PU3NYECKON BETUUYHHBI;

pelaTe KauyeCTBEHHBIE 3aJadyM: BBICTpaMBaTh JIOTMYECKHM HENPOTHBOPEUYMBYIO LIEMOUYKY
pacCyXJIeHHI ¢ OMOPO Ha U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3MUECKHE SIBICHUS;

UCIIONIb30BAaTh IMpPH pEHIeHHH Y4eOHBIX 3aJad COBpPEMEHHbIE HWH(POpPMAIMOHHbIE
TEXHOJIOTUU JJIs1 TOUCKa, CTPYKTYPHPOBAHHUS, MHTEPHpPETAllMU U TPEJCTaBICHUsS Y4eOHOH U
HAy4YHO-TIONYJISIpHOW MH(OpMAIMK, TOMYYEeHHOH U3 pPa3IMYHbIX HCTOYHUKOB, KPUTUYECKH
aHAJIM3UPOBATH MOTYYaeMYyI0 HH(OPMALINIO;00bSICHATh MPUHLMIIBI JIEHCTBUS MAIlMH,
puOOPOB M TEXHUYECKUX YCTPOMCTB, pa3ianyaTh YCJIOBUS MX O€30IaCHOrO MCIOJB30BaHUS B
MIOBCEIHEBHOM JKU3HH;

NPUBONUTH MPUMEPHI BKIIAJa POCCHUMCKHUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00bSICHEHHE MTPOLIECCOB OKPYIKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHYECKHWE 3HaHUS 1O (U3MKE B TIOBCEAHEBHOM JKHU3HM JUIS
oOecrnieueHrs 0€30MacHOCTH MpH OOpallleHuH ¢ NpuOopaMu M TEXHUUYECKHMHU YCTPOHCTBaMH,
JUIL COXpAHEHHUsl 370POBbS M COONIOJICHHUS] HOPM HKOJIOTHYECKOTO IMOBEACHHUS B OKpY’Karomien
cpene;

paboTaTh B IpyMIe C BHIMOIHEHUEM PA3IMYHbIX COLUATBHBIX POJIEH, TNIaHUPOBATh paboTy
IpyNNbl, palUOHAJIbHO pacHpenessaTh O00s3aHHOCTH U IUIAHUPOBATh JIEATEIbHOCTH B
HECTaHJApPTHBIX CUTyalMsX, aJ€KBAaTHO OLICHMBATh BKJAJ Ka)KIOIO W3 YYaCTHUKOB IPYIIBI B
peleHre paccMaTpuBaeMoil MpooIIeMbl.



TEMATHYECKOE INTAHUPOBAHMUE

10 KIIACC
KoanyecTBo yacoB JJIeKTPOHHbIE
HaunmeHnoBaHue pa3aesioB U TeM undposBbie
Nen/m P Koutposnbubie | IIpakrudeckue (udp )
NMPOrpamMMbIl Bcero o0pa3oBaTeibHbIE
padoThI padoTsI
pecypchl
Paznen 1. ®U3UKA U METOJbl HAYUHOI'O ITO3HAHUSA
bubnuorexa LIOK
1.1 o 2
W3HMKa U METOJIbl HAYyYHOTO IMO3HAHUS https://m.edsoo.ru/7fA1bf72
Wroro no pazaeny 2
Paznen 2. MEXAHUKA
buotmuorexa LIOK
2.1 K 5
AHEMATIIA https://m.edsoo.ru/7f41bf72
Bbutmuorexa LIOK
2.2 7
Aunamika https://m.edso0o0.ru/7f41bf72
bubnuoreka [{OK
2.3 3 6 1 1
AKOHPT COXPAHCHI B MEXATIHIE https://m.edsoo0.ru/7f41bf72
Hroro no pazneny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJIUNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETHUECKOM 9 1 bubnmnorexa [JOK
' TEOpUU https://m.edsoo.ru/7f41bf72
butmmoreka LIOK
3.2 0) 10 1
CHOBEL TCPMOANHANIIH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHS BEILIECTBA. 5 bub6mmoreka [JOK

®a30BBIC IEPEXOIBI

https://m.edsoo.ru/7f41bf72
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Hroro no paszgeny

24

Pasznen 4. DJIEKTPOANHAMMUKA

41 MEKTPOCTATHIA 10 Eﬁﬁﬁcﬁgzﬁmmﬂz
49 [TocTostHHBIN 3neKkTpudecKkuid TOK. Toku B 12 bubnuorexa [JOK
Pa3IUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pasneny 22
PezepBHOe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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11 KJIACC

Koan4yecTBo uacoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (mudposbie)
Ne ni/mt Kontpoabnbie | IlpakTuyeckue
NMPOrpamMMbIl Bcero o0pa3oBaTe/ibHbIE
PadoThI PpadoThI
pecypcsl
Paznen 1. QJIEKTPOJAUHAMMUKA
11 MarauTtHoe moje. DNeKTpOMarHuTHas 11 1 3 bubnunoreka [HOK
' WH Y KIS https://m.edsoo.ru/7f41c97¢
Hrtoro no pazaeny 11
Paznen 2. KOJTEBAHUSA U BOJIHBI
51 MexaHu4ecKrue U AJIEKTPOMATrHUTHBIC 9 1 bubnunoreka [HOK
' Kosebanus https://m.edsoo.ru/7f41c97¢c
99 MexaHu4eckne U 3JIEKTPOMArHUTHBIE 5 1 Bbubnuoreka [JOK
' BOJIHEI https://m.edsoo.ru/7f41c97¢
bubnmuoreka [IOK
2.3 o 10 3
e https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24

Pazgen 3. OCHOBBI CIIEITUAJIBHOM TEOPAUW OTHOCHUTEJBHOCTH

OcHOBBI CrielIMaJIbHOM TEOPUHU Bbubnuoreka [JOK
3.1 4 1
OTHOCHUTEIBHOCTHA https://m.edsoo.ru/7f41c97c
Hroro no pasneny 4
Paszgean 4. KBAHTOBAS ®U3UKA
4.1 DJ1eMEHTHI KBAHTOBOM ONTUKH 6 bubmorexa HOK

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

4.2 C 4
Tpocte atoMa https://m.edsoo.ru/7f41c97c
bubanorexa [IOK
4.3 A 5
TOMHO® AP0 https://m.edsoo.ru/7f41c97c
HTtoro no pazaeny 15

Paznen 5. QJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DJeMeHTbl aCTPOHOMUH U aCTPOPU3UKH 7 ]f?tl'/[I[()SSH/I;Ir(T)wTee(;(si)?rou/Ii £41097c
Utoro no pazaeny 7
Paznen 6. OBOBIIAIOIIEE ITOBTOPEHUE

6.1 O6o0mmarotiee NTOBTOpeHUE 4 ﬁt?fs?ﬁr%ftizgrouﬁﬂlwk
Uroro no pazaeny 4
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68
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YYEBHO-METOJINYECKOE OBECIIEYHEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIUIAA YYEHUKA

» ®uzuka, 10 «kmacc/ KacesnoB B.A., OOmectBo ¢ oOrpaHu4eHHOMN
0oTBeTCTBEHHOCTHIO «JIPODA»; AkiinonepHoe o01ecTBo «M3marenbeTBo
«IIpoceernienue»

» ®dusuka, 11 kmacc/ Kacesnor B.A., OOmectBo ¢ orpaHuYeHHOU
OoTBETCTBEHHOCTHIO «JIPODA»; AkuinonepHoe o01iecTBo «31aTenbeTBO
«IIpocsemienue»

METOAUYECKHUE MATEPHUAJIBI J1JISA YYUTEJIA

[Tporpamma xypca ¢usuku s 10—11 kmaccos. ba3oBslit ypoBens (aBTop B.A.
KacpsHOB)

YMK «®uzuka. 10 kiacc. ba3zoBbliit ypoBeHb»

1. ®duzuka. 10 wmacc. ba3oBblii  ypoBeHb. YUYEOHHK C 3JIEKTPOHHBIM
npuioxeHueM (aBtop B. A. KacesiHOB).

2. ®usuka. 10 knacc. bazoBelil ypoBens. Meroanueckoe nocodue (aBtop B. A.
KacpstHoB).

3. ®uzuka. 10—11 xmaccel. ba3oBeiii ypoBeHb. TeTpaap anst 1abopaTOPHBIX
pa6ot (aBTopsl B. A. KacesinoB, B. A. KopoBun).

4, ®mzuka. 10—11 xkmaccel. ba3oBwiii ypoBeHb. KomrmuiekT TeTpamein mis
KOHTPOJIBbHBIX pabot (aBTop B. A. KachsHOB)

5. ®uzuka. 10 kmacc. Jupaktuueckue KapTouku-3afgaHusi (aBropel M. A.
VYmaxkos, K. M. Ymakos).

YMK «®usuka. 11 knacc. bazoBbiii ypoBeHb)

1. ®uzuka. 11 kmacc. ba3oBblii ypoBeHb. YYEOHHMK C 3JIEKTPOHHBIM
npuiioxenueM (aBrop B. A. KacesiHoB).

2. ®usnka. 11 knacc. bazoBslit ypoBeHb. MeToauueckoe mocoobue (aBtop B. A.
KacbsiHoB).

3. ®usnka. 10—11 kmaccel. ba3oBeiii ypoBeHb. Terpans s 1a00paTOPHBIX
pabot (aBTopsl B. A. Kacesinos, B. A. KopoBun).

4. ®uzuka. 10—11 xnaccel. ba3oBbiii ypoBenb. Kommuekt Tterpaaein st
KOHTPOJIbHBIX paboT (aBTOphl B. A. Kacesnos, 1. B. Urpsmos).

5. @uszuka. 11 knacc. Jlupaktuueckue KapTouku-3anaHus (aBTopel M. A.
VYmakos, K. M. Yakos).

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
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1 http://nsportal.ru - cornanbpHas ceTh paOOTHHUKOB

o0Opa3oBaHus.

http://markx.narod.ru/pic/ - pusuka B mKkoe.
http://festival.1september.ru/articles/ - pectuBanp nemarornaeckux
UACH «OTKPBITHI ypOK».

http://www.fizika.ru/ - caidt st yaureneit pusuku u ux
YYCHHUKOB.

http://www.physics.ru/ - matepuaibl o Gpusuke.

WWW . ege .edu.ru - uadpopmannonnsli mopran EI'D.

http :// school - collection . edu . ru / - enunas komnekuus L{OPoB
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