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Pabouast mporpamma 1o ¢u3uke 0a30BOro ypoOBHS CpEIHEro oO0Iero oOpa3oBaHHS
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMII K pe3yabTaraM OCBOEHHS OCHOBHOMU
obOpasoBarenbHOl Tporpammbl, TpeactaBieHHbIx B PI'OC COO, B COOTBETCTBHH C
®denepalibHON 00pa3oBaTENbHON MPOTPaMMON CpeaHero ooimero oopasosanus (npuka3z MII PO
ot 18.05.2023 Ne 371 «O06 yTBepxkacHNH (eaepalbHON 00pa30BaTEIHbHOM MPOrPaMMBbI CPEIHETO
oOuiero oopazoBanus»), a Takxke ¢ yuétoMm IIpumepHoil nporpammsl Bocriutanus 1 Konuenuuu
npenojaBanus yueoHoro npeamera «®duznka» B 00pa3oBaTeNbHbIX Oopranusanusx Poccuiickoit
denepannu, peaTu3yrouX OCHOBHbBIE 0011e00pa30BaTeIbHbBIE TPOTPAMMBI.

Copnepxanue nporpaMMbl 1O (U3MKe HampaBieHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
HAY4YHOH KapTUHBI Mupa oOyuaromuxcs 10—11 kmaccoB npu o0ydenun ux (usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeNbHOCTHOIrO noaxoaa. Ilporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiM OI'OC COO K mIaHUPYEeMBbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMETHBIM
pe3yibTataM OOYYeHHs, a TAaKK€ YYUTHIBAET HEOOXOAMMOCTb peaIM3allUUd MEXIIPEIMETHBIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH YUYEOHBIMH IpeaMeTaMu. B Hel ompenenstorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEJHEro oOlero odpa3oBaHus, MJIaHUPYEMble
pe3ysbTaThl OCBOEHHUS Kypca (PHU3UKU: JIMYHOCTHBIE, METAlPEIMETHbIE, MpPEIMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

— IUIAaHUpPYEMbIE pe3yJbTaThl OCBOEHHUS Kypca (U3MKM Ha 0a30BOM YpPOBHE, B TOM YHCIIE
IpPEMETHBIE PE3YJIbTAThI 10 T0/1aM 00YUYEHUS;
— coaepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam o0ydeHus.

IIpemnnaraemenii B ®I'OC COO no ¢usmnke mnepeueHb J1aOOPAaTOPHBIX M MPAKTHYECKUX
paboT sBIIsIETCS PEKOMEH/I0BAaHHBIM, YUUTENb JEIAeT BHIOOP MPOBEAEHUS 1a00paTOPHBIX padoT
U ONBITOB € YYETOM HHAMBHIYyaIbHBIX 0COOEHHOCTEH 00yUarOmIMXCsl.

1. O0mass xapakTepucTUKa y4eOHOro npeamera «®@uszuka» (0a30BbIl
YPOBEHb)

®dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIAsl B KAYeCTBE yU4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY 3HaHHM 00 OKpY)KarollleM MHpeE.
IkonbHBI Kypc (U3MKH — CHCTEMOOOPA3YIOUIMM [JIi €CTeCTBEHHO-HAay4YHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3HMYECKHe 3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB U SIBJICHUH, N3y4aeMbIX
XUMHEH, Ouonorueit, pusnueckoir reorpadueit u actpoHomuei. Mcnonab3oBaHue W aKTUBHOE
NpUMEHEeHHE (QU3NYECKUX 3HAHUN OmNpenenseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe D3HEpPreTHKH, TPAHCIOPTa, OCBOEGHUS KOCMOCA, IOJIyYEHHs HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U Ipyrux. 3ydenue pu3nku BHOCUT OCHOBHOM BKJIaJl B
(bopMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa o0ydaromuxcs, B GopMUpoBaHHe YMEHUI
MPUMEHSTh HayYHBI METO/1 TO3HAHUS NP BHIMOJIHEHUN UMHU Y4EOHBIX HCCIIeI0BaHUM.

B ocHOBY kypca (u3ukH 17151 ypOBHS CpeTHEro o0Iiero oopa3oBaHus MOJIOKEH PSJI UICH,
KOTOPBIE MO’)KHO PaCCMaTPUBATh KaK IPUHIUIIBI €0 IIOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEH KypcC SBISETCS JOTMUECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX Pa3lesioB (PM3UKHU, BKIIOYACT KaK BOMPOCHI KJIACCHUYECKOW, TaK U
COBPEMEHHOM (DUBHKH.

Hoes cenepanuzayuu. B coOOTBETCTBUM ¢ HEW MaTepHall Kypca (U3NKH 0ObEAUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisiercs (OpPMHpPOBAHHE TPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BEUIECTBE U IOJIE.



Hoesn eymanumapusayuu. EE peanuszamus mpearnosaraeT UCIoIb30BaHHE T'yMaHUTapHOTO
noTeHIMana GU3NIECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHS (DU3HMKH C Pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKIMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKHMHU MTPOOIEMaMHU.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3nku npezamnonaraetT 3HaKOMCTBO € IIIUPOKUM
KPYTOM TEXHHUYECKUX U TEXHOJIOTUYECKUX MPHIIOKECHUH N3YUYECHHBIX TEOPHA U 3aKOHOB.

Hoess skonocuzayuu peanusyercs TOCPEICTBOM BBEICHHS JIIEMEHTOB COJICPIKAHHMS,
NOCBAUIEHHBIX 3KOJIOTMYECKHM NpoOjeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TAK)Ke 00CYXICHUS MPOoOIIeM palliOHAIBHOTO MPUPOIOTIOIE30BaAHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.

Crep)KHEBBIMHU DJIEMEHTaMH Kypca (U3WKHA Ha YpOBHE CpETHEro o0Iero o0pa3oBaHUs
SBISAIOTCS (u3Mueckue Teopuu ((opMHpOBaHHWE NPEICTABICHUNA O CTPYKType HOCTPOCHHUS
¢dusnveckoil TeopuH, poiau (YHIAMECHTAIBHBIX 3aKOHOB W TIPUHIIMIIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPUPOZE, TPAHUIAX MPUMEHUMOCTH TEOPHH, JJISi ONMMCAHHUS €CTECTBEHHO-
HAYYHBIX SBJICHUW U MPOIECCOB).

CucTeMHO-IeITENFHOCTHBIN MOIX0 B Kypce (DPM3MKU peaM3yeTcs MPEKIe BCETO 3a CUET
OpraHu3aluy 3KCIIEPUMEHTAILHON JEATEIbHOCTH oOy4aronuxcs. J[ius 6a30Boro ypoBHsi Kypca
(GU3UKN — ITO UCTOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
1a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme 1o (Gu3nke oOBEAMHEHBI B OOIIUH CIHCOK
YUECHHUYECKUX TPAKTUUYECKUX pabdoT. BrlaeneHune B ykazaHHOM IepedyHe J1abopaToOpHBIX padoT,
NPOBOJUMBIX JIISI KOHTPOJISI M OLICHKH, OCYHIECTBISICTCS YYaCTHHKAMH O0pa30BaTeIbHOTO
Iporuecca UCXo/s U3 0COOEHHOCTEN IUIAaHUPOBAHUS U OCHAlLEeHUs kKaObuHeTa Gusuku. Ilpu aTom
o0ecrieyrBaeTCsl OBJIAJICHUE OOYYAIONIMMUCS YMCHHUSMHU MPOBOJIUTH KOCBEHHBIC W3MEPCHUS,
UCCIICIOBAaHHUS 3aBUCHMOCTEH (PU3MUECKUX BEIMYMH W TIOCTAaHOBKY ONBITOB TIO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

Bornbiioe BHUMaHWE yAENSETCS PEIICHUIO PAacUETHBIX W Ka4eCTBEHHBIX 3a1ad. [lpu saTom
JUIs pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIFOTCA 3a/1a4M C SIBHO 3aJlaHHON (pru3nyecKoi MOJeNblo,
MO3BOJISIONINE TPUMEHSTh HM3YYEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfelna
Kypca, Tak U UHTErpupys 3HAHUS U3 pa3HbIX pa3aenoB. Jlig KaueCTBEHHBIX 3ajau MPUOPUTETOM
SBIISIIOTCSL 3aJaHUS Ha OOBSICHEHHWE TPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpY’Karollel >Ku3HHU, TpeOyromue BbIOOpa (u3Mueckod MOAENH A CUTyallMM MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

2. llesin n3y4vennsi yueOHoOro npeamera «Dusuka»

Ienn u3ydyeHuss GpU3MKKM HAa YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs OIpEJesieHbl B
Konnenmun npenogaBanus yaeOHoro peamera « Duzmkay:
OCHOBHBIMU LIENISIMHU U3Y4YeHUs1 GUUKU B 00IIEM 00pa30BaHUHU SIBIISIOTCS:
— (opmupoBaHuE MHTEpeca U CTPEMIIEHUs OOYYaroIIMXCS K HAyYHOMY H3Y4YEHHIO IPHUPOJIBI,
pa3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;
— pa3BUTHE TMPEJACTaBIEHUH O HAydHOM  MeTojA€ TMO3HaHus U (HOpMHUpPOBaHHE
MCCJIEIOBATEIBCKOTIO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;
— (opmHupoBaHHE HAYYHOI'O MHPOBO33PEHUS KaK pe3yjbTaTa HM3y4yeHHS OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;
— (opMupoBaHHE YMEHHMI OOBSCHATH SBICHHS C HCIOJb30BAHUMEM (U3NYECKUX 3HAHUU U
HAYYHBIX JOKa3aTeNIbCTB;
— (hopMuUpOBaHME MPEJICTABICHUN O POy (PU3MKU Ul Pa3BUTHS IPYTUX €CTECTBEHHBIX HayK,
TEXHHUKU U TEXHOJIOTHIA.
JlocTikeHne STHX Lesed B mpolecce M3ydeHHs Kypca (U3MKH Ha YPOBHE CPEIHEro
o011ero o0pa3oBaHus 00ECIEUNBACTCS PEIICHUEM CIEAYIONINX 3a1a4:



— IpUOOpETEHNE CUCTEMBI 3HaHUH 00 00X (PU3NIECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSIX,
BKJIIOYass MEXaHUKY, MOJEKYJSIPHYIO (PU3MKY, 3JIEKTPOJMHAMMUKY, KBAaHTOBYIO (U3HUKY H
AIIEMEHTHI aCTPOPHU3UKU;

— (opMUpOBaHME YMEHUH NPUMEHATh TEOPETUUYECKHUE 3HAHUA Uil OOBACHEHUs (PU3MUYECKUX
SIBJICHUW B TIPUPOJIC U JUTS IPUHATHUS MPAKTHUECKUX PELICHUN B TIOBCEIHEBHON )KU3HU;

— OCBOEHME CHOCOOOB PELICHUs PA3IMYHBIX 3a7ay C SIBHO 33JaHHON (U3MUECKOM MOJEINbo,
3ajjad, MOJAPa3yMEBAIOIIMX CAMOCTOSITEIbHOE CO3JaHHe (U3NYECKON MOJENH, aJleKBaTHOU
YCITIOBHSIM 33J1a4U;

— IOHMMaHHe (U3NYECKUX OCHOB M MPHHLUIIOB JEHCTBUS TEXHUUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKUX ITPOLIECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CPEAY;

— OBJIQJICHWE METOJaMHU CaMOCTOSITEJIbHOTO IUIAHWPOBAaHUS W MPOBEACHUS (PU3MUECKUX
OKCIEPUMEHTOB, aHAJTW3a W HMHTEPIPETalud HWH(POPMAIMH, ONPEACICHHUS JOCTOBEPHOCTH
HOJy4EHHOT'0 pe3ysbTara;

— CO3JIJaHME YCIIOBHM JUISI PAa3BUTUS YMEHHU NPOEKTHO-HUCCIIEIOBATENBCKOW, TBOPYECKOMN
NeSITETTbHOCTH.

3. Mecto npeamera «®@Pu3uka. ba3oBblil ypoBeHb)» B Y4eOHOM IJIaHE

Ha wusydyenme ¢usuku (6a3oBwii ypoBeHb) B 10-11 kmaccax 3a nmBa roma oOydeHHS
otBoauTCcs 136 yacoB: o 68 vacoB (2 yaca B Henento) 1 10, m B 11 kimaccax.

4. Conepxxanme y4yeOHOro npeamera «®u3uka)» Ha ypOBHe CpeIHero
o0uiero oopasoBanus (0a30BbIii YPOBEHbD)

10 kaace

Pazgen 1. ®u3nka v MeTOAbI HAYYHOI'0 O3HAHUS

®usnka — Hayka o npupoje. HayuHele MeToabl MO3HAHUS OKpyXkarouero mupa. Ponb
HKCIIEPUMEHTA U TEOPHH B MPOIECCE TTO3HAHUS MMPUPOJIbI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (pusndeckux siBiIeHWid U mpoieccoB. Hayuneie runores3sl. Ousznueckue
3aKOHBI ¥ TEOPHH. [ paHUIIBl MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [IpUHIIUIT COOTBETCTBUSI.

Ponp u mecto ¢usuku B (HOpMHpPOBAHMHM COBPEMEHHON HAay4YHON KapTUHBI MHpa, B
MPaKTUYECKON JeATETLHOCTH JIFOJICH.

Hemoncmpayuu

AHanorosbie U TU(POBBIE U3IMEPUTEIHHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUNKH.

Pa3pnen 2. Mexanuka

Tema 1. Kunematuka

Mexanunueckoe aBukeHHE. OTHOCHUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
otcuéra. Tpaekropus.

[lepemenienue, CKOpocTh (CpeaHsii CKOPOCTb, MTHOBEHHAasi CKOPOCTh) U YCKOpEHHE
MaTepUaIbHOM TOUYKH, MX MPOEKIIMH Ha OCU CUCTEeMBbI KoopawHaT. CloKeHHe TepeMerieHul u
CJI0’KE€HUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABMXKeHUE. [ paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, MYyTH U NEPEMEIICHHS MaTEPUAIbHON TOUKH OT BPEMEHH.
CBobogHOe majieHne. Y CKopeHue CBOOOTHOTO TaACHHUS.

KpuBonuneiinoe nBukeHue. JIBMKeHME MaTEpUaIbHOW TOUYKM IO OKPYKHOCTH C
MOCTOSIHHOM MO MOJAYJI0 CKOPOCThIO. YTJIOBasi CKOPOCTh, JIMHEHHas CKopocTh. llepuon u
gacToTa oopanieHus. L{eHTpocTpeMuTenbHOe YCKOPEHHE.



Texnuueckue ycmpoucmea u HNpaKmuyeckoe npumeHeHue: CIUJOMETP, JBHKEHUE
CHapsJ0B, LICMIHbIE U PEMEHHBIE NTEpeJadH.

Jemoncmpayuu
Mopeinb cucteMbl OTCUETA, MILTIOCTPALIAS. KHHEMAaTUYECKUX XAPAKTEPUCTHUK JIBUKECHUSI.
[IpeoOpazoBanue IBUKEHHI C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO34yXe U B pa3peKEHHOM NPOCTPAHCTBE.

HaGmronenne ABMXeHUs Tena, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPH30HTAIBHO.
H3mepenne yckopeHus cBOOOIHOIO MaJACHHUS.

Hanpasnenue ckopocT pu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomaot
N3ydeHne HepaBHOMEPHOTO ABHIKEHUS € LEIIbIO ONPEAEIEHUS MTHOBEHHON CKOPOCTH.
HccnenoBanue COOTHOLIEHHS MEXAY NYTSIMHU, NPOHIEHHBIMH TEJIOM 3a IOCJIEI0BATEIbHbIE
paBHBIE TIPOMEXKYTKA BPEMEHU IPU PABHOYCKOPEHHOM JABWKEHUM C HAYaJIbHOM CKOPOCTBHIO,
PaBHOU HYIIIO.

N3yuyenune ABMKEHUS MIAPUKA B BA3KOU KUIKOCTH.
W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipunmun otHocutTenbHocTH ['ammiies. IlepBwiii 3akoH HeroToHa. MuHepruanbHbie
CHUCTEMBI OTCUETA.

Macca tena. Cuia. [lpuHuun cynepnosuuuu cui. Bropoilt 3akon HberoTtona st
MaTepUalIbHOM TOUKHU. TpeTuit 3akoH HproTOHA 711 MaTepralibHbIX TOYEK.
3akoH BceMupHoOro Tsarorenus. Cuna tsbkectu. [lepBas kocMuueckasi CKOPOCTb.

Cuna ympyroctu. 3akon ['yka. Bec tena. Tpenue. Buasl TpeHust (Iokosi, CKOJIbKEHHUS,
kaueHus). Cuna tpenusi. Cyxoe Tpenue. Cuna TpEHUS CKOJBXKEHHS M CUJa TPEHHS IOKOS.
Koaddumnment tpenns. Cusa CONpOTUBICHUS TIPH IBIKCHHUH TeJa B KUIKOCTH WM Ta3e.

[ToctynaTtensHoe U BpalaTeabHOE ABMKEHHE a0COMIOTHO TBEPAOTO Tena. MOMEHT CHUITBI
OTHOCHTEJIBHO OCH BpaieHus. [1nedo cuibl. Y ciaoBus paBHOBECUS TBEPAOTO TeEA.

Texnuueckue ycmpoticmea U  NpaAKMuyeckoe HpuMeHeHue: TOJAIIUIHUKH, JBUKEHUE
MCKYCCTBEHHBIX CITYTHHKOB.

Jemoncmpayuu

SIBiieHne nHEpLHH.

CpaBHeHHE MacC B3aUMOJIEHCTBYIOIINUX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CrioxeHue Cuil.

3aBUCHMOCTh CHJIBI YIPYTOCTH OT AepOopMaIiui.

HesecomocTs. Bec Tena nmpu yCKOpEHHOM MOIbEME U AJCHUH.
CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKEHUSI.
VYcnoBus paBHOBecHUs TBEpAOTO Tena. Buabsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut
H3yuenue osudicenus bOpycka no HAKIOHHOU NIOCKOCMU.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIINX B MPYKUHE U PE3MHOBOM 00paslie,
OT uX JeopMaluu.
Hccnenoanue ycinoBui paBHOBECUS TBEPAOTO TEJNA, UMEIOIIETO OCh BPALLICHUS.

Tema 3. 3aK0oHBI COXpAHEHUS B MEXaHUKeE

Nmnynbsc MmaTepralibHOM TOUKH (Tela), CUCTEMbl MaTepUANIbHBIX TOYEK. IMITyIbC CHIIBI 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMS UMITyJIbca. PeakTUBHOE IBUKEHUE.

PaGora cuibl. MOIIIHOCTH CHITBI.

Kunerndeckasi sHeprusi MmaTepuaibHONW TOYKU. Teopema 00 M3MEHEHWH KMHETHYECKOM

sHepruu. [lorennmaneHas osHeprus. IloTeHnumanbHas »Heprus ynpyro aegpopMHUpPOBaHHOU
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npyxuHsl. [loTeHnnanbHas sHeprust Tena BOJIM3M MoBepXHOCTH 3emud. [loTeHIuManbHBIE U
HenoTeHUualnbHble CHIIbL. CBs3b padOThl HEMOTEHIIMAIBHBIX CHJI C U3MEHEHHEM MEXaHHYEeCKOM
SHEPrUH CUCTEMBI T€J1. 3aKOH COXPaHEHUS! MEXaHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

Texnuueckue ycmpoucmea u npaKkmuyeckoe npumeHeHue. BOAOMET, KONEp, NPYKUHHBIN
MACTOJIET, IBUKEHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCa.
PeakTuBHOE nBUXKEHUE.
[lepexon moTeHLIMATBHON YHEPTUH B KHHETUYECKYIO M OOpaTHO.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut
N3ydeHne abCOTIOTHO HEYNIPYToro yAapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.
HccnenoBanue cBA3M pabOThl CHIIBI ¢ U3MEHEHUEM MEXaHMUYECKON SHEpruu Teja Ha IpuMepe
pacCTsKEHUSI PE3UHOBOIO KIYTa.

Pa3nea 3. Mosekynsipaasi puznka 1 TepMOIMHAMHUKA

Tema 1. OcHOBBI MOJIEKYJISIPHO-KUHETHYECKOI TeOpHH

OCHOBHbIE  TIOJIO)KEHUS  MOJIEKYJISIPHO-KMHETUYECKOW TEOpUM U HUX  OINbBITHOE
obocHoBanue. bpoyHoBckoe asmxenue. [duddysus. Xapaktep IBHKEHUS U B3aUMOJCHCTBUS
YyacTUIl BellecTBa. MoJenn CTpOeHUsI ra30B, KUAKOCTEH U TBEPIBIX TE€I U OOBSICHEHUE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoiaumuecTBo BemiecTsa.
[TocrossuHast ABorazpo.

TemoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.
Mopnens wuaeanbHoro raza. OCHOBHOE YypaBHEHHE MOJIEKYIISIPHO-KMHETHUECKONM Teopuu
uaeanbHOro rasa. AOCONMIOTHas TemIeparypa Kak Mepa CpeiHed KHHETHYeCKOH »Heprum
TEIJIOBOTO JBM>KeHMs dactull rasa. [llkama temneparyp KensBruHa. ['a30Bble  3aKOHBI.
YpaBuenne MenneneeBa—Kuaneiipona. 3akon JlanpToHa. M3ompoueccel B HI€aIBHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. I'paduueckoe mpeacTaBieHre U30IPOLIECCOB: N30TEPMa,
u30xo0pa, nzobapa.

Texnuueckue ycmpoticmea u npakmuyeckoe npumeHeHue: TepMoMeTp, bapomeTp.

Jemoncmpayuu
OnbIThI, 10Ka3bIBAIOIINE JUCKPETHOE CTPOCHUE BELIECTBA, POTOrpapuu MOJIEKYJI OpraHUYECKUX
COCIMHEHU.

OnpIThl 1O AUPPY3UH KUIKOCTEN U Ta30B.

Mojenb OpOYHOBCKOTO JBH)KEHUSI.

Mognens onbita llTepHa.

OnbIThI, OKa3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHS.
Mopenb, HUTFOCTpUPYIOIIAs IPUPOLY JABJIECHUS ra3a Ha CTEHKU COCY/a.

OnBIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATBHOTO ra3a, H30IpOLECCHI.

Yuenuueckuii sxkcnepumenm, nadbopamopmuvie padbomoi
Omnpenenenne mMacchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MepeHHi 00bEMa KOMHATHI,
JIaBJICHUS U TEMIIEpaTyphl BO3/lyXa B HEU.

HccenenoBanue 3aBUCUMOCTH MEKy IIApaMETPaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. OCHOBBI TEPMOAUHAMMKH

TepmoauHaMudeckas cucteMa. BHyTpeHHSAsS SHEprHsi TEPMOAMHAMUYECKOM CUCTEMBI M CTIOCOObI
e¢ u3meHenusa. KomuuectBo TerioTel M paboTa. BHYTpeHHsSI SHEprusi 0AHOATOMHOIO

UJeaIbHOrO ra3a. Busl Temonepenayu: TEIUIONPOBOAHOCTD, KOHBEKIUS, U3JIydCHHE. Y IebHas

TEIJI0OEMKOCTh BelecTBa. KoandyecTBo TEIIOTHI IIPH TEIUIONEpeaaye.

[Tonatue 06 amamabatHom mporecce. IlepBwlif 3akoH TepMonuHamukH. llpumeHeHue
MEPBOro 3aKOHA TEPMOAMHAMUKH K H3ompolieccam. [ paduyeckas uHTepnperanus paboThl rasa.
Bropoii 3akon TepmoauHamuku. HeoOpatuMocTh MpoieccoB B MpUpoIe.



TernnoBbie MamuHbL. [IpUHIMITEI 1eHCTBUS TEIUIOBBIX MamuH. [IpeoOpazoBanust 3HEpruu
B TEIUIOBBIX MamuHax. Koadduiment nonesnoro aecTBus TeroBoi Mammuebl. [uki Kapho n
ero Ko3((HUIMEHT MOJE3HOTO IeHCTBH. JKOIOTHIECKHE MPOOIEMbI TEIIO3HEPTETHKH.
Texnuueckue ycmpoticmea u npakmuyeckoe npumeHenue: IBUTATEIb BHYTPEHHErO CrOpaHMs,
OBITOBOW XOJOJUIbHUK, KOHIUIIMOHED.

Hemoncmpayuu
M3MeHeHne BHYTpEHHEW SHEPTHH Teja MPU COBEPIIEHUH PA0OOTHI: BBUIET MPOOKH U3 OYTHUIKU
MoJl JICWCTBUEM CKaTOTrO BO3/lyXa, HarpeBaHue 3Qupa B JATYHHOU TpyOKe MyTEM TpeHHs
(Bua€OIEMOHCTpAITHS ).

H3meHeHne BHYTpEeHHEH sHepruu (TeMiepaTypbl) Teja pu Terionepeaaye.
OnbIT 110 a7MabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYLUIHBIM OTHUBOM).
Monenu nmapoBoii TypOUHBI, IBUTATENSI BHYTPEHHETO CrOPaHUsl, PEaKTUBHOI'O JABUTATEIs.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut
N3mepenne yaenbHOU TeI0EMKOCTH.

Tema 3. ArperaTHble cocTosiHuA BeniecTBa. ®a3oBble nepexoabl

[TapooOpa3zoBanue u KoHaeHcauusa. Mcmapenune wu kumneHue. AOCONIOTHAs U
OTHOCHUTEJIbHAS BIIAXKHOCThH BO3ayXxa. HacklmeHHbii nap. Y aenpHas TEIioTa napooopa3oBaHusl.
3aBUCHUMOCTB TEMIIEPATypbl KUIIEHUS OT AaBJICHHUS.

Teépmoe Ttenmo. Kpucrammmueckne u amopduble Tena. AHHU3OTPONUS CBOWCTB
kpucrtamuioB. Kuakue kpuctramibsl. CoBpeMeHHble MaTepuaiibl. [lnaBieHne n Kpucramud3anus.
VY nenpHas Terutora miasienus. Cyonumanus. YpaBHEHHE TETIOBOTO OanaHca.

Texnuueckue ycmpoticmeéa U NpAKMUYECKOe NPUMEHEHUe: 2UCpoMemp U NCUXpomemp,
Kaiopumemp,  MexXHON02UU  NOJYYEHUs  COBPEMEHHbIX — Mamepuanics, 6 mom  4Hucie
HAHOMAmMepuanos, U HAHOMEXHOI02UU.

Hemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenve npyu moHM>KEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmronenne HarpeBaHus U MJIaBIEHUS KPUCTAINIMYECKOTO BELIECTBA.
JleMoHCTpanus KpUCTalioB.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomut
M3MepeHne OTHOCUTENBHOMN BIaKHOCTH BO3IyXa.

Pazjen 4. DaekTpoauHaMunka

Tema 1. DekTpocraTnka

DJNeKTpu3anus Tel. OJNEKTpUYecKuid 3apsa. JlBa BuAa dJIEKTPUYECKUX 3apsiioB.
ITpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKN. 3aKOH COXPAHEHHUS MIEKTPUIECKOTO 3aps/a.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. TodedHBIM 3JIEKTPUYECKUN 3apsid. DIEKTPUUYECKOE
nosie. Hanpsok€HHOCTB 21ekTpuueckoro noss. [IpuHuun cynepno3unuu 31eKTpUYECKUX MOJIEH.
JIuHuM HanpsHKEHHOCTH AIEKTPUYECKOTO MOJIS.

PabGora cun oanekrpocraruyeckoro rmoins. Ilorennuman. Pa3HoCTh NOTEHIMAJIOB.
[TpOBOAHMKY M TUAJIEKTPUKHU B AIEKTPOCTATUYECKOM Tosie. JludnekTpuieckasi IpOHUIIAEMOCTb.
OnektpoéMkocTb. KoHaeHcaTop. DIEeKTpOEMKOCTh IUIOCKOTO  KOHJEHCATopa. Heprus
3apsKEHHOT0 KOH/IEHCaTopa.

Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHeHue: IIEKTPOCKOI, IJIEKTPOMETP,
JJIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JEKTPOIPHUOOPOB, KOHAEHCATOP, KOMUPOBAIHHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Hemoncmpayuu
YCTpoUCTBO U IPUHLUII ACHCTBUA 3JIEKTPOMETPA.

B3auMopeiicTBue HaIEKTPU30BAHHBIX TEIL.
DIEKTPUUECKOE MOJIE 3apSKEHHBIX TEll.



ITpOoBOAHMKY B 3JIEKTPOCTATUYECKOM TIOJIE.

DNEeKTpoCTaTUIECKAas 3allUTa.

JIM3IeKTPUKHU B 3JIEKTPOCTaTUYECKOM I10JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCATOpa OT IUIOIAAW IUIACTUH, PAcCTOSHUS
MEXy HUMH U JUBJIEKTPUUECKON IIPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHIEHCATOPA.

Yuenuueckuit sxcnepumenm, nabopamopusie padomol
H3mepeHnue 21eKTpOEMKOCTH KOHIEHCATOPa.

Tema 2. IlocTosiHHBIN J1eKTPpUYeCKHil TOK. TOKH B pa3jIMYHBIX cpeaax

ONEKTPUYECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUYECKOro Toka. McTouHuKy TOKA.
Cuna Toka. IlocTosnHnblii Tok. Hanpspkenue. 3akoH OMma A ydacTka LENU. DJIEKTPUUYECKOE
CONPOTHBIICHUE. Y IeNbHOE CONPOTHUBIEHUE BemecTBa. llociaenoBaTenbHoOe, MapajuieNbHOE,
CMEIIaHHOE COEAMHEHHE ITPOBOJHHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyns—JIeHa. MOIHOCTb 3JIeKTPUYECKOT0 TOKA.
DNEeKTPOABMKYIIAasi CUJIa M BHYTPEHHEE CONPOTHUBIIEHWE HCTOYHMKA TOKA. 3akoH Oma Juist
HOJIHOM (3aMKHYTOH) 351eKTprueckoil nenu. KopoTrkoe 3amblkaHue.

DOneKTpOoHHAas MPOBOAMMOCTh TBEPABIX METAUIOB. 3aBUCHUMOCTh COINPOTHUBIICHUS
METAJIJIOB OT TeMIieparypsl. CBEpXIPOBOIUMOCTb.

DnexTpuueckuil Tok B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

ITonynpoBonnuku. CoOCTBeHHass U TPUMECHAs HPOBOJUMOCTb IOJYIPOBOIHHUKOB.
CsoiicTBa p—Nn-niepexona. IlomynpoBogHUKOBbIE IPUOOPBI.

OneKTpUYeCKUid TOK B pacTBOpax M pacIIaBax 3JIEKTPOJMUTOB. JIEKTPOJIUTUYECKAs
JUCCOITHAIUS. DIIEKTPOIIU3.

Onextpuueckuid TOK B raszax. CaMOCTOSITENBHBIM W HECAMOCTOSITEIBHBIM paspsi.

Mounus. [1na3ma.
Texnuueckue ycmpoiicmea u npakmuyeckoe npuMeHeHue: aMIEPMETP, BOJIBTMETP, PEOCTaT,
UCTOYHUKU TOKa, DJJEKTPOHArpeBaTelbHbIE MPHOOPHI, AJIEKTPOOCBETUTENbHBIE IMPHOOPBI,
TEPMOMETP  CONPOTHUBICHMS, BAaKYyMHBIH  JIMOJ, TEPMHCTOPbl U  (POTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIM TNOJI, TajbBaHUKA.

Jemoncmpayuu
W3mepeHue cuibl TOKa U HaIIPSHKEHMUSL.
3aBUCHUMOCTb  CONPOTHUBJICHMS LMWIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBIL,  IUIOIIAJU
MOTIEPEYHOI0 CEUEHUs U MaTepHuaia.

CMelaHHOE COEIMHEHHUE POBOTHUKOB.

IIpsmMoe w3MepeHHe HJIIEKTPOABHMKYIIEW Cwibl. KOpoTkoe 3aMbIKaHHE TalbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBo# pa3psaa v MPOBOAMMOCTh BO3AyXa.

OaHOCTOPOHHSSA MPOBOMMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomut
N3y4eHne CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.

W3mepenue 31eKTpOABUKYIIEH CHUIbl HCTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHUS.
Habmronenue snextponunsa.

MexnpeamerHblie CBA3U

Nzyuenne kypca ¢usukum 06a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISCTCA C YYETOM
COACPKATCIIbHBIX MCKIIPECIMCTHBIX CBSI3eU C KypCaMu MaTCEMaTuKH, 6PIOJIOFI/IPI, XUMHH,
reorpaduu U TEXHOJIOTHH.



Meoicnpeomemnuvle nonamus, CBI3aHHbIE C U3YYEHUEM METOJI0OB HAyYHOI'O ITO3HAHUS: SIBJICHUE,
Hay4yHBIA (QakT, TUroTe3a, Gu3nueckas BEJIUYUHA, 3aKOH, TEOpUs, HAOIIOIEHUE, IKCIIEPUMEHT,
MOJIEJIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHne CUCTEMbl ypaBHEHUH, JnHelHas pyHKuus, nmapadona, runepOona, ux
rpaduKd U CBOWCTBA, TPUTOHOMETPHUYECKHE (DYHKIMHU: CHHYC, KOCHHYC, TaHT€HC, KOTaHICHC,
OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPbI U MX MPOEKIUU Ha OCH KOOpPJAMHAT,
CJI0)KEHHE BEKTOPOB.

buonocus: mexanudeckoe IBUKEHUE B XKUBOM mpupoje, 1ud@y3usi, 0cMOC, TeIII000MEH JKHUBBIX
OpraHu3MOB (BH/IbI TEIUIONEpPEAaun, TEIUIOBOE PABHOBECUE), IJIEKTPUUECKUE SBIICHUS B JKUBOI
pUpoIe.

Xumusa: JUCKPETHOE CTPOECHUE BEIIECTBA, CTPOECHHE AaTOMOB U MOJIEKYN, MOJIb BEILECTBA,
MOJIIpHasi Macca, TEIUIOBblE CBOMCTBA TBEPIBIX TeEN, XHUAKOCTEH M Ta3oB, JJIEKTPUUYECKHE
CBOICTBa METAJJIOB, 3JIEKTPOJIUTHYECKAs JUCCOLMALNS, FaIbBaHHUKA.

T'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeusn: TmpeoOpa3oBaHHME JABIKEHHH C HCIOJb30BAaHHMEM MEXaHU3MOB, Y4YET TpPEHUS B
TEeXHHKE, MOJIIUITHAKH, HCIIOJIb30BAHUE 3aKOHA COXpPAaHEHUS UMIyJbca B TEXHHKE (pakera,
BOJIOMET W JIpyrue), IBUTaTellb BHYTPEHHETO CropaHWs, ImapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHTUIIMOHEP, TEXHOJIOTHH MOJyUYEHUsI COBPEMEHHBIX MaTEpPHANIOB, B TOM YHUCIIE
HAaHOMATepHaJloB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYecKas  3allluTa,  3a3eMJICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEpP, AJIEKTpOHArpeBaTelbHbIE MPUOOPHI,
AJIEKTPOOCBETUTENbHbIE IPUOOPHI, TaJIbBAHUKA.

11 kaace

Pasnen 4. daekrpoamHaMmnka

Tema 3. MaruuTHoe noJie. JJIeKTPOMArHUTHAsA MHAYKIHA

IlocTosiHHBIE MarHuThl. B3auMOIENCTBHE IMOCTOSHHBIX MarHUTOB. MarmuTHOE IOJE.
Bekrop marauTHOM MHAYKIMH. [IpMHIMI Cynieprio3uMM MarHUTHBIX MOJIeH. JINHUM MarHUTHOM
uHAyKIMK. KapTrHa TUHWI MarHUTHON MHAYKLUU TOJIS IOCTOSIHHBIX MAarHUTOB.

MarnuTtHO€e 110JIe MPOBOJHMKA ¢ TOKOM. KapTHa JTMHUN MHIYKIMN MarHUTHOTO IOJISI JNIMHHOTO
IPSIMOrO INPOBOJHMKA M 3aMKHYTOIO KOJIBLIEBOIO IPOBOJHMKA, KAaTYyIIKH € TOKOM. OIBIT
Opcrena. BzanmoelicTBre mpoOBOJHUKOB C TOKOM.

Cuna Amnepa, e€ Monynb u HanpasieHue.Cuna JlopeHna, €€ MOAysIb U HalpaBJICHUE.
JIBuKkeHue 3apsyKeHHOW 4acTUIbl B OAHOPOJHOM MarHuTHOM noJje. Pabora cuinsl Jlopenna.
SIBeHME  DNEKTPOMAarHUTHOM  MHAYKUMH. IloTOk  BekTOopa  MarHUTHOM  MHAYKLHH.

DNEeKTpOABMKYIIAS CUJIAa UHAYKIMU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuun Papanes.
BuxpeBoe anekTpuyeckoe Imoisie. ONEKTPOABIKYINAs cujla MHIYKIUU B TPOBOJIHUKE,
JBIKYIIEMCS TIOCTYIIaTEIbHO B OJTHOPOJIHOM MarHuTHOM nodne. [Ipasuno Jlenna.

NHaykTuBHOCTD. SIBIEHHME CAMOMHAYKLIMH. OJEKTPOABIIKYILAS CHJIA CAMOUHAYKLIHH.
OHeprusi MarHUTHOTO NOJISI KATYIIKH ¢ TOKOM. DJIEKTPOMarHuTHOE TOJI€.

Texnuueckue ycmpoucmea U  NpaKmuyeckoe  npumMeHeHue:  TIOCTOSHHBIE  MarHWTBHI,
AJNIEKTPOMATHUTBHI, 3JIEKTPOABUTATEIb, YCKOPUTEIN AJIEMEHTAPHBIX YACTHILL, MHIYKIIMOHHAS [1€Yb.

Jemoncmpayuu
OmnbIT DpcTena.

OTKIIOHEHNE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM I1OJIEM.
JInHUM MHIYKIIMY MAarHUTHOTO MOJIA.
B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[enictBue cuibl JIopeHIa Ha HOHBI 3JIEKTPOJIMTA.
SIBNIeHME SIIEKTPOMArHUTHOW MHAYKIUH.

IIpaBuno JleHna.



3aBUCHMOCTB JIEKTPOJIBIIKYIIEH CHIIBI MHIYKIIMH OT CKOPOCTH U3MEHEHHUS MAarHUTHOTO TIOTOKA.
SIBieHUE CaMOMHIYKIIUH.
Yuenuueckuit sxcnepumenm, nabopamopnuie padomot
M3yueHrie MarHUTHOTO TIOJISI KATYIIIKU C TOKOM.
HccnenoBanue ASWCTBUS MOCTOSHHOI'O MarHUTa Ha PaMKy C TOKOM.
HccnenoBanue sSIBJICHUS JICKTPOMArHUTHON MHYKIIHH.

Paznen 5. Kosed0anusi ¥ BOJIHBI

Tema 1. Mexanu4eckue H 3JIeKTPOMATHUTHBIE KoJieOaHUsI

Konebarenbnast cucrema. CBoOOgHBIE MexaHHueckue Kojebanusa. [apmonuueckue
kosnebanus. Ilepmon, wactora, amrumrtyga W ¢asa konebanuil. IIpyKMHHBIA MasTHUK.
MareMaTHyeckuii MasTHHK. YpaBHCHHE TapMOHHYECKHX KojieOanui. [IpeBpareHue sHepruu
IIPU TAPMOHUYECKHUX KOJIEOaHUX.

Konebarenbubiii koHTYyp. CBOOOAHBIE 3JEKTPOMAarHUTHBIE KojeOaHHs B HACAIbHOM
KOJIOATEIbHOM KOHTYype. AHAJIOTHS MEXIYy MEXaHWYeCKHMHU W 3JIEKTPOMarHUTHBIMHU
kosiebanusaMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPrHMM B UICAIbHOM KojeOaTeabHOM
KOHTYPE.

[IpencraBinenne o 3aTyxalolUX KoJeOaHUSX. BbIHyXIeHHbIE MeXaHHYeCKHe KoJeOaHuUs.

Pe3onaHc. BeiHyX1I€eHHBIE 2JIEKTPOMarHuTHbIE KOJIeOaHusl.

Ilepemennblii Tok. CUHYCOUMAAIBHBIN EpEMEHHBIH TOK. MOIIHOCTh EPEMEHHOI0 TOKA.
AMIUTUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpanchopmarop. I[IpousBoacTBo, nepenaya u MOTpPeOICHHE SJICKTPUUECKON SHEPIHU.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AJEKTpodHepruu. KynbTypa wucCnonb30BaHUS
9NeKMPOIHEPeUL 8 NOBCEOHEBHOU HCUZHUL.

Texnuyeckue ycmpoucmea u Npakmuieckoe npuMeHeHue: 31eKmpUudeckull 360HOK, 2eHepamop
nepemMeHH020 MOKA, TUHUU JJIeKmponepeoa.

Hemoncmpayuu
HccnenoBanue mnapaMeTpoB KoseOaTeIbHOM CHCTEMbl (MPYXKUHHBIM WIM MaTeMaTHYeCKui
MasITHHK).

HaGnronenue 3atyxarommx KojaeOaHuii.

HccnenoBanue CBOMCTB BEIHYK/IEHHBIX KOJIEOAHUH.

Habmtoienue pesonanca.

CB0OOOIHBIE EKTPOMArHUTHBIE KOJIeOaHusI.

OcuusuiorpaMMsl (3aBUCUMOCTH CHJTBI TOKA M HAMPSKEHUST OT BPEMEHH ) JJIS DJIEKTPOMAarHUTHBIX
Kosie0aHui.

Pe3onanc npu mocnenoBaTeNbHOM COEIMHEHUM PE3UCTOPA, KATYIIKM WMHIYKTUBHOCTU U
KOHJIEHCATOopA.

Mopnens IMHUY 3IIEKTPOIIEpe1adH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomut
HccnenoBanue 3aBUCUMOCTH TEpHOJa MaliblX KOJIeOAaHWH Trpy3a Ha HUTH OT JUIMHBI HUTH U
Macchl Tpy3a.

HccnenoBanne NEpEMEHHOIO TOKA B IIENMM M3 IOCIEN0BATEIbHO COEAMHEHHBIX KOHAEHCATOPA,
KaTYILIKH U PE3UCTOpa.

Tema 2. Mexanu4eckue H 3JICKTPOMarHUTHbIE BOJTHbBI

MexaHu4yeckre  BOJIHBI, YCIOBUSA  PacCHpOCTpPaHEHHS. [Tepuon. CkopocThb
pacrpocTpaHeHus W JuiIMHa BOJIHBL llomepeuHble W MpojoibHbIE BOJHBL MHTepdepeHuus u
T paKus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNeKTPOMarHUTHHIE BOJHBI. Y CJIOBHS M3JIy4EHHUS AJIEKTPOMArHUTHBIX BOJH. B3ammuas
opueHTanus BekTopoB E, B, V B anektpomarHutHO BoiHe. CBOWCTBA 3JIEKTPOMArHUTHBIX
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BOJIH: OTpaXCHHE, IMpeJoOMJIeHHe, moysipu3auus, nudpakuusa, uHrepdepenuns. CKopocTh
3JIEKTPOMAarHUTHBIX BOJH. llIkana 3neKkTpOMarHuTHBIX BOJIH. [IpruMeHEHHE 3IeKTPOMArHUTHBIX
BOJIH B TEXHHKE U ObITy. [IpHHIMIIBI paHOCBA3U U TeNeBUACHHS. Pagnonokanusi.
DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH CPEebl.

Texnuueckue ycmpoucmeéa u nNpaKmuieckoe npumeHeHue: My3bIKaJIbHbIE WHCTPYMEHTHI,
YJIBTPa3BYKOBas JIMarHOCTHMKAa B TEXHUKE W MEIULMHE, Pajap, PaJAUuONpPUEMHUK, TEJIEBH30D,
anTeHHa, tenedon, CBU-meyn.

Hemoncmpayuu
OO6pa3oBaHue U pacnpoOCTpaHEHUE TOMEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

KoneoG:mromeecs Teno Kak HCTOUHUK 3BYKa.

HabumoneHne otpakeHus U IPEIOMIIEHUS] MEXaHUYECKUX BOJIH.

Habmonenue unrepdepeHny u AMPpakiui MEXaHM4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmtoienue cBsi3u TpPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTMTYAON M YaCTOTOM KOJIeOaHHIA.
HccnenoBanue CBONCTB 3JIEKTPOMArHUTHBIX BOJH: OTPaK€HUE, MPEIOMIICHHE, MOJspU3aLus,
nudpakiys, HHTEpPEpeHIIHS.

Tema 3. OnTuka

I'eomerpuueckas ontuka. I[IpsMonuHeilHOe pacnpocTpaHEHUE CBETa B OJIHOPOJIHOM
cpene. JIyu cBera. ToueuHblid UCTOUHHMK cBeTa. OTpakeHHE CBETAa. 3aKOHbBI OTPAXKEHMsI CBETA.
[Toctpoenue nzoOpaskeHU B TUIOCKOM 3epkaie. [Ipenomienue cBeTa. 3aKOHBI MPETOMIICHUS
cBeTa. AOCONIOTHBIN MoKa3aTenb npenomieHus. [lonHoe BHyTpeHHee oTpakeHue. IpenenbHbIit
YTOJ1 OJTHOTO BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus ceeta. CnoxxHbIi cocTaB Oenoro ceera. LIBer.

CoOuparome U pacceuBaronive JUH3bl. ToHkas nuH3a. POKYCHOE paccTOsSHHUE U
OnTHYEeCKas cuiia TOHKOM JIMH3bI. [locTpoeHne n3obpaxeHuii B coOMparommx U paccenBarOIInuX
nuH3ax. Popmysa TOHKOW JIMH3BIL. Y BEJIMUEHHE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONITHKH.

BonnoBast ontuka. HMHrepdepenuus cBera. KorepeHTHble HCTOYHMKH. Y CIOBHUS
HaOJII0/IEHUSI MAKCUMYMOB U MUHUMYMOB B MHTEP(EPEHIIMOHHOIN KapTHUHE OT JABYX CHUH(Da3HBIX
KOT€pPEHTHBIX HUCTOUYHUKOB. [Judpaxuus cBera. [udpakumonHas pemérka. YciaoBue
HAOJIIOJIEHUsI TJIABHBIX MAaKCUMYMOB MIpH MaJIeHUM MOHOXPOMAaTHMYeCKOro CBeTa Ha
mudpakimonHyro peméTky. [lonspuzanus ceera.

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHenue: OYKW, Jyna, QoTroanmnapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJeCKON, BOJIOKOHHAs ONTHKA, Au(pakinoHHas
pemETKA, TOJISTPOUSI.

Jemoncmpayuu
[TpstmonuHetHOE pacipocTpaHeHHe, OTpakKeHUe U IpejoMiieHre ceeta. OnTudeckue mpruoopsl.
ITonHoe BHyTpeHHEE OTpaxkeHue. MoJieab CBETOBOAA.

HccnenoBanue CBOMCTB N300payKeHHM B JIMH3aX.

Mopnenn MUKpOCKOIa, TEIECKOTIA.

Hab6nronenue natepdepeHinm crera.

Habmonenue nugpakiuu ceera.

Hab6nronenue aucnepcun cBera.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomy4yenue cnekTpa ¢ MTOMOIBI0 TU(PPAKITMOHHONW PEIIETKH.
Habmionenue nosisipu3aniu cBeTa.

Yuenuueckuii sxkcnepumenm, nadbopamopuvie pabomoi
N3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue CBOMCTB M300payKeHHM B JIMH3AX.
Habmronenue aucnepcuu cBera.
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Pa3nes 6. OcHOBBI cIeIHAJILHOM TEOPHH OTHOCHTEIbHOCTH

I'panunel NpUMEHUMOCTH KJIaCCMYECKOM MexaHuku. IlocTymaTel cniennanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAPUAHTHOCTH MOAYJIA CKOPOCTH CBE€Ta B BaKyyMme, [PUHIUI
OTHOCHUTEJIBHOCTH OWHIITEeHHAa. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U
COKpALLIEHUE JJIMHBL. DHEPTUsI U UMITYJIbC PESITUBUCTCKON YacTULIbI. CBSI3b MAcChl ¢ SHEPTUEH U
MMITYJIbCOM PEJIATUBUCTCKON 4aCTULbl. DHEPTHUS MOKOSL.

Paszpen 7. KBanToBas pusuka

Tema 1. D1eMeHTHI KBAHTOBOH ONTHKH

®otonsl. Popmyna [Tnanka cBsi3u 3HEPruM GOTOHA C €r0 YACTOTOU. DHEPTHS M UMITYJIbC
dotona. OrtkpeiTie W uccaeaoBanue (orodrddexra. OmbiTel A. I'. CromeroBa. 3aKOHBI
doroaddexra. Ypasuenue Ditnmreitna s pororddekra. «KpacHas rpanuna» Gorosdpdexra.
JaBnenune cBera. OnbiTel [1. H. JIeObeneBa. Xumudeckoe IeCTBHUE CBETA.

Texnuueckue ycmpoticmeéa u npakmuyeckoe npumeHerue. (OTOdIEMEHT, (POTOJATUHK,
COJIHEeYyHast 6aTapest, CBeTOAHO/.

Hemoncmpayuu

®oTo3¢ ekt Ha ycTaHOBKE € IIMHKOBOM IMIaCTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTorddexra.

CBeToaHoI.

Conneunas Oarapes.

Tema 2. CTpoenne atoma

Mopnens atoma Tomcona. OnbiTel Pezepdopaa no paccesauro o -dactuil. [Lranerapras
mozenb atoMa. Iloctynarel bopa. 3nyuenue u nornomeHnue GOTOHOB IpU HEpexoje aToMa ¢
OJIHOTO YpOBHSl BSHepruum Ha Japyro. Buapl cnexktpoB. CnekTp ypoBHEH BSHEpruu aromMa
BOZOpPOAA.

BosiHoBBIE cBOMicTBa yacTull. Bomubl ge bpoinsa. KopryckynsspHO-BOJIHOBOM Tyanu3M.
CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyYEHHUE.

Texnuueckue  ycmpoucmea U  NpaAKmMuyeckoe npuMeHeHue.  CIHEKTPaJbHbIM  aHAJIN3
(criekTpocKoI), Ja3ep, KBAHTOBBIA KOMIIBIOTED.

Hemoncmpayuu
Monens onsita Pesepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HaOGnronenue nuHeyaThIX CEKTPOB U3ITyYESHHUS.
Jlazep.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut
Hab6nronenue nuHEHYaToro crekrpa.

Tema 3. ATomMHOE SIAPO

OKCHepUMEHTBI,  JOKa3bIBalOIIME  CIOXHOCTh  CTpoeHus  sjapa.  OTKpbiTHE
panuoakTuBHOCTU. OnBITH Pezepdopna mo onpeeneHuo cocTaBa pagioakTUBHOTO U3ITyYeHHUS.
CsaoiicTBa anbda-, 6eTa-, raMma-u3IydeHus. BiusHue paguoakTUBHOCTH Ha KUBbIE OPraHU3MBI.
OTtkpbiTHE TpoTOHAa M HeWTpoHa. Hyxionnas monens snapa ['eiizenGepra—lBanenko. 3apsin
snpa. MaccoBoe uucno sgapa. M3oromnel. Anbda-pacnan. DIeKTPOHHBIH W MMO3UTPOHHBIA OeTa-
pacnan. 'amma-u3zinydeHue. 3aKOH palMOaKTUBHOI'O pacnaja.

DHeprusi CBSI3M HYKJIOHOB B sjpe. Saepueie cuibl. Jlegekt maccel siapa. SmepHbie
peakuuu. Jlenenue u cuHTte3 Anep. SnepHsiit peaktop. TepmosinepHslii cunres. IIpobnemsl u
NIEPCIIEKTUBBI ATCPHOM YHEPTeTUKU. DKOJIOTMYECKHE aCIIEKTHI AIEPHON SJHEPTETUKH.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Mertonpl HaOMIOAEHUS W PErUCTpAllMM  DJIEMEHTapHbIX vacTull. DyHIaMeHTallbHbIE
B3auMoJieiicTBuA. EMUHCTBO pu3HuecKoil KapTUHBI MUpA.

Texnuueckue ycmpoiicmeéa u npakmuieckoe npumeHeHue: oozumemp, kamepa Bunvcona,
SA0epHbIl peakmop, amomuas bomoa.
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Jemoncmpayuu
CuU€TunK HOHMU3UPYIOLUX YACTHUII.

Yuenuueckuii skcnepumenm, nabopamopusie padomot
HccnenoBanue TpekoB vacTuil (1o roToBeIM poTorpadusim).

Pa3neu 8. DiieMeHTBI ACTPOHOMMH M ACTPOPU3UKHU

Otanbl  pa3BUTHS acTpoHoMuu. [lpukiiamHoe W MHUPOBO33PEHUYECKOE 3HAUYCHHE
actpoHomuu. Bup 38é31H0T0 HeOa. Co3Be3us, pKUE 3BE3IBI, IAHETHI, UX BUAUMOE JBHKCHUE.

Conneunas cucrema. Comuie. ConHeuHas akTUBHOCTh. Mctounuk sHepruu ConHua U
3BE3 L.

3BE3/1bI, HMX OCHOBHBIE XapaKTEPUCTHKU. JluarpamMmma «CHEKTpaJbHBIM Kiacc —
CBETUMOCTBY. 3BE3/bI TJIABHOW MOCJIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JIJIsi
3BE3]l TJIAaBHOW  IOCJIENOBAaTEIbHOCTH. BHyTpeHHee crTpoenune 3BE3n. CoOBpeMEHHbIE
MIPEACTABJICHHS O MIPOUCXOKACHUH U 3BoJtoK COJIHIIA U 3BE3]T. DTalbl )KU3HU 3BE3I.

Mneunsiii [lyte — nHama [ManakTtuka. Ilonoxxenne um nuxenue ConHua B ['anakrtuke.
Tunel ranaktuk. Paguoranaktuku u kBazapbl. YEpHBIE IBIPHI B SApaX TAIAKTHK.

Bcenennas. Pacumupenue Bceenennoil. 3akon Xa060ma. PazOeranue ramaktuk. Teopus
Bonpmoro  B3peiBa.  PenmmkroBoe  m3mydenwe. MacmraOHas  cTpykrypa  BceneHHOI.
Mertaranaktuka. Hepeménnbie npo0iemMbl aCTpPOHOMUHU.

Yuenuueckue naonwooenusn
Habmroienust HeBOOPYEHHBIM TJIa30M C HCIOJB30BAHUEM KOMIBIOTEPHBIX MPUIOKEHHUH IS
OTIpe/ICIICHUsT TIOJIOKCHUSI HEOCCHBIX OOBCKTOB HA KOHKPETHYIO JAaTy: OCHOBHBIC CO3BE3IHS
CeBepHOro nojaymapus u sipKue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, utaner, Maeunoro ITyTu.
O0o0maroniee NnoBTOpeHue

Pons ¢u3uku u acTpoHOMHUM B SKOHOMHUYECKOW, TEXHOJOTMUYECKOW, COIMAIBLHON M
ATHYECKON cdepax [IesATENbHOCTH 4YelOBEKa, pOJib W MecTOo (U3UKM U acTPOHOMHUHU B
COBPEMEHHOM Hay4yHOW KapTWHE MHpa, poib (U3NYECKON Teopu B (POpMHUPOBAHUU
MpeJICTaBICHN 0 GU3NYECKOM KapTUHE MUPA, MECTO (PU3UUECKON KapTHHBI MUpPa B 001IEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUI O IPUPOJIE.

MexnpeameTHble CBSI3U
Wzyuenue kypca ¢uszuku 06a3oBoro ypoBHS B 11 Kiacce oOCyIIECTBISIETCS C YUETOM
COACPIKATCIIBHBIX MCEKIPEIMETHBIX CBSI3eU C KypCaMu MaTc¢MaTHuKH, 6I/IOJ'IOFI/II/I, XHUMHHU,
reorpauu ¥ TEXHOJOTHH.
Mesicnpeomemnvle nonamus, CBI3aHHbIE C U3YUYEHHEM METOJIOB HAYYHOI'O MO3HAHUS: SBIICHUE,
HAy4YHBIA (akT, TUIOTe3a, (hU3NUecKkas BEIUYUHA, 3aKOH, TEOpUs, HAOIIOIeHUE, IKCIIEPUMEHT,
MOJIeJTMPOBaHUE, MOJIEIb, U3MEPEHHUE.
Mamemamuxa: peuieHHe CUCTEMbl ypaBHEHUH, TpPUTOHOMETpHUYECKHe (QYHKIUU: CHUHYC,
KOCHHYC, TaHTEHC, KOTAHT€HC, OCHOBHOE TPHUTOHOMETPHUUYECKOE TOXKJIECTBO, BEKTOPHI M HX
MPOEKIIMA Ha OCH KOOPAHMHAT, CIOKEHHE BEKTOPOB, MPOU3BOJIHBIC SJIEMEHTAPHBIX (DYHKIIUH,
MIPU3HAKHU TI0JI00MS TPEYTOJILHUKOB, ONIPEACIICHHE TIIOMIAIN TIIIOCKUX PUTYp B 00BhEMa Tell.
buonocus: snekrpudeckue sSBICHUS B KUBOM IpUpOIE, KoJeOaTenbHbIE IBIKEHUS B KUBOU
IIPUPOJIE, ONITUYECKHE SIBJICHUS B )KUBOM MPUPOJE, NEUCTBHE paArallii Ha )KUBbIE OPTaHU3MBI.
Xumus: CTpOGHHE aTOMOB M MOJIEKYJI, KPUCTAIUIMYECKAsT CTPYKTYpa TBEPIBIX TEJl, MEXaHU3MBI
00pa3oBaHus KPUCTATUIMUECKON PEIIETKH, CTICKTPAIbHBIA aHAJN3.
l'eoepaghus: MarHuUTHBIE TOMIOCa 3€MJIM, 3alie)Kd MarHUTHBIX pyA, (oTochEMKa 3eMHOM
MOBEPXHOCTH, MPECKa3aHNe 3eMIIETPSCEHUH.
Texnonocus: NUHUM DIIEKTpOIEpeAayd, TIEHEpaTop MEPEMEHHOTO TOKa, AJIEKTPOJBUraTENb,
WHIYKIIMOHHAs TIeYb, pajap, pPaauoONpUEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-meus,
MPOSKIIMOHHBIN anmapat, BOJJOKOHHAsI OTITHKA, COJTHEYHAsT OaTapes.
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5. Ilnmanupyemble  pe3yJbTaThbl OCBOEHHSI  Y4eOHOro mpeaMera
«®u3uka» (0a30BbIil YPOBEHbD).

OcBoenne yueOHOro mpeamera «®du3uka» JAODKHO OO0ECTEUMBATH JOCTHIKCHHE
CJIEIYIOIIUX JIMYHOCTHBIX, METANPEAMETHBIX U MIPEIMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB.

5.1 JIMYHOCTHBIE pe3yabTaThl

JIMuHOCTHBIE PE3yNbTaThl OCBOEHMs ydeOHoro mpeamMera «DPHU3UKa» TOJKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOUIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHONW BHYTPEHHEU
NO3ULKMEH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHEHTAlMi, IO3UTUBHBIX BHYTPEHHUX
yOeXKIEeHUI, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHHCKOTO  OOIIECTBa,
pacuipeHne XU3HEHHOTO ONbITa U OMbITAa JESITEIHHOCTH B IMPOLECCE PeaTn3aliid OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIbHON JAESITEIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpa:kIaHCKOro BOCIUTAHUS:

— c(hOpPMHPOBAHHOCTb  TPXJAHCKOM  MO3MLMU  OOydarollerocs Kak aKTHMBHOTO U
OTBETCTBEHHOTO WIEHA POCCUIICKOTO 0OIIECTBa,;

— MNpPUHATHE TPAAULMOHHBIX OOIIEYEIOBEYECKUX TI'yMaHUCTHYECKMX M JIEMOKpPAaTHYECKHX
IIEHHOCTEM;

— TOTOBHOCTH BECTH COBMECTHYIO JEATEIHOCTh B HHTEpEcax TIPakJaHCKOTO OOIIecTBa,
y4acTBOBATh B CAaMOYIPABJICHUN B 00pa30BaTEeIbLHON OpraHU3aIHu;

— yMEHHE B3aUMOJIEHCTBOBATH C COLMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBUHU € UX (DYHKIMUAMU
U Ha3HAaYCHUEM;

— TOTOBHOCTH K TYMaHHUTApHOU U BOJIOHTEPCKOH NIESTETHLHOCTH;

2) NATPHOTHYECKOTO BOCIIUTAHUS

— c(hOpMHUPOBAHHOCTb POCCUMCKOMN IpaXk1aHCKOM NIACHTUYHOCTH, MATPUOTU3MA;

— IEHHOCTHOE OTHOLIEHHE K IOCY/IapCTBEHHBIM CUMBOJIAM, JOCTH)KEHUSM POCCUMCKUX YUEHBIX
B 00s1acTH (DU3UKH U TEXHUKH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

— ¢c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBECHNUS;

— CHOCOOHOCThH OIIEHWBATh CHTYAllMIO W NMPHHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSICH Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JACATEIBHOCTH YUEHOTO;

— 0CO3HaHME JMYHOTO BKJIaJla B IOCTPOEHUE YCTOHYHUBOTO OyayIIIero;

4) 3¢TeTHYECKOr0 BOCIMTAHUS:

— DCTETHUYECKOE OTHOUICHWE K MHpY, BKIIIOYas HCTETHKY HAyYHOTO TBOPYECTBA, MPHCYIIETO
¢buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

— WHTEpeC K pa3InyHbIM cepam npodecCHOHATBHON NesITETbHOCTH, B TOM YHCIIE CBA3aHHBIM C
¢bu3MKOW W TEXHUKOM, YMEHHE COBEpIIaTh OCO3HaHHBIM BbIOOp Oynymiell mnpodeccuu u
peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbI;

— TOTOBHOCTb U CIOCOOHOCTH K 0Opa3OBaHHI0 UM CcaMOOOpa3oBaHHMIO B 00JIacTH (U3MKHU Ha
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

— c(hOpPMHPOBAHHOCTb  HKOJOTHUECKOW KYJIBTYpBl, OCO3HAHHE TIJI00AJBHOIO XapakTepa
HKOJIOTHYECKUX MPObIIeM;

— IUIAHUPOBAHME M OCYIIECTBIICHUE JICHCTBHUI B OKPYKAIOLIEH Cpe/le HAa OCHOBE 3HAHUS IIeJIei
YCTOWMYUBOTO PA3BUTHS YEJIOBEYECTBA;

— pacUIMpEeHHE OIbITA JEATEILHOCTH SKOJIOTHYECKON HANpPaBICHHOCTH Ha OCHOBE MMEIOIUXCS
3HaHWI 110 PHU3UKE;

7) HEHHOCTH HAYYHOT'O TIO3HAHMS:

— c(hOpMHPOBAHHOCTb MHUPOBO33PEHHS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
¢u3nUecKoil HayKu;
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— OCO3HAaHHUEC ICHHOCTH H&y‘-IHOfI ACATCIIBHOCTH, TOTOBHOCTL B IIPOLIECCC H3YUCHUSA (1)I/I3I/IKI/I
OCYIICCTBIIATD IIPOCKTHYIO U UCCIICAOBATCIIbCKYIO JACATCIIbHOCTD MHAWBHUAYAJIbHO U B I'PYIIIIC.

5.2 MertanpeaMeTHble pe3y/ibTaThl

MeTtanpeaMeTHbIe pe3yIbTaThl MPEJACTABICHBI TPEMs TPYIIIaMH YHUBEPCAIbHBIX
yueOnbIx nevicteuil (YY /).

5.2.1. [lo3naBaTe/ibHbIE YHHBEPCAJbHbIE YUeOHbIe JIeiicTBUSI
basosvie nocuueckue oeticmeus:

— CaMOCTOSITENIbHO (OPMYIUPOBATh U aKTyalM3UPOBaTh NpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

— OIpeAeATh LeJId JeATeIbHOCTH, 33/1aBaTh apaMeTPbl U KPUTEPUH UX JOCTUXKEHUS;

— BBIBIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYHMS B PACCMATPUBAEMBIX (PU3NUICCKUX
SIBIICHUSIX

— pagpabaThiBaTh IJJaH pEHIEHUS MpoOJeMbl C Yy4€TOM aHajuu3a UMEIOUINXCS
MaTepuaIbHBIX U HEMaTEepUAIbHBIX PECypPCOB;

— BHOCHTH KOPPEKTHUBBI B JICSITECIBHOCTH, OLICHHMBATh COOTBETCTBHUE PE3YJIHTATOB LIETISIM,
OIICHUBATh PUCKHU IMOCJIECACTBHUI JAESITEIBHOCTH;

— KOOPJIUHUPOBATH W BBINONHATH pPabOTy B YCJIOBHSIX pEAIbHOTO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

— Ppa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KM3HEHHBIX MPOOJIEM.
baszosvie uccneoosamenvckue deticmeusi:

— BIQJACTh HAYYHOH TCPMUHOJIOTHEH, KIIOYCBBIMU MOHATHSIMH M METOAaMH (PH3UUIEeCKOU
HayKH;

— BIAQJETh HaBBIKAMU Y4eOHO-HCCIEI0BATENbCKOM U MPOSKTHON NEATENHHOCTH B 00JacTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MOMCKY METOJIOB PEIICHUS 3a/1a4
(U3UYECKOTO CoMIep KaHusl, TPUMEHEHHUIO PA3TUYHBIX METO/I0B IMO3HAHMS;

— BIAAETh BUJAMH JESATEIBHOCTH IO IMOJYYCHHUIO HOBOTO 3HAHMS, €r0 HHTEPIpEeTaIiH,
npeoOpa3oBaHUI0 M TPUMEHEHUI0 B PAa3IMUHBIX YYEeOHBIX CHUTYyallUsX, B TOM YHCIE NpU
CO3JJaHUU Y4EOHBIX MMPOEKTOB B 00J1aCTH (HU3UKH,

— BBISBIATh NPUYUHHO-CIEJICTBEHHBIE CBS3UM U aKTyallU3UpOBaTh 3aJauyy, BBIABUTATh
TUNOTe3y €€ pelleHHs, HaXOAUTh AapryMEHTHhI IS JIOKa3aTelbCTBAa CBOMX YTBEPIKICHUH,
3a/1aBaTh apaMeTPhl U KPUTEPHUH PEIICHUS;

— aHaJIM3UpPOBaTh IMONYYECHHbIE B XOJ€ pEIICHUS 3aJaddl pe3yibTaTbl, KPUTHUYECKU
OIICHUBAThH UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBHSIX;

— CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIC 3a/auid B 00pa30BaTENbHON JCSITEIBHOCTH, B
TOM YHUCIIE TIPU U3yYCHHUH (PU3UKU;

— J1aBaTh OLICHKY HOBBIM CHUTYAITUsIM, OIICHUBATh TPHOOPETEHHBIH OIBIT;

— yYMETb MePEHOCHUTH 3HAHUS 1O (PU3UKE B MPAKTHIECKYIO 00JIaCTh )KU3HEICATEIbHOCTH;

— yYMETbh MHTETPHUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

— BBIJIBUTATh HOBBIC UJICH, TIPEIaraTh OPUTHHAIBHBIC TIOIXO/IbI U PEIICHHS;

— CTaBUTh MPOOJIEMBI U 33/1a49H, JOIMYCKAIOIINE AIbTEPHATHBHBIC PEIICHHS.

Paboma c ungopmayueti:

— BIAJETh HABBIKAMU MOJXy4YeHHs] HHOOpMAUU (GUUUYECKOTO COACPKAHUS U3 UCTOUHUKOB
Pa3HBIX THWIIOB, CaMOCTOSTEIbHO OCYIIECTBJISATh TIOWCK, aHAW3, CHUCTEMaTHU3aIuio |
MHTEPIIPETANIO MHPOPMAIINK Pa3INYHbIX BUOB U (POPM MpeaCcTaBICHUS;

— OIICHUBATh JIOCTOBEPHOCTh UH(GOPMAIUY;

— HCIIOJIb30BAaTh CpEACTBA HH(OPMALMOHHBIX W KOMMYHUKALIMOHHBIX TEXHOJOTHH B
pelIeHNH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3alMOHHBIX 3a/ad C COOJIOICHHEM
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TpeOOBaHUI SPrOHOMHKH, TEXHUKU O€30MaCHOCTH, THTUEHBI, pecypcocOepeKeHusl, IPaBOBbIX U
STUYECKUX HOPM, HOPM UH(OPMALIMOHHON O€30MacCHOCTH;

— CO3/1aBaTh TEKCThl (PU3UYECKOTO COACPKaHUS B PAa3NUUHbIX (opmaTax ¢ ydérom
Ha3HayeHus: WHGOpPMalMM M UEJNEeBOM ayAUTOPUM, BBIOUpas ONTUMAJIbHYIO GopMy
IPEJICTaBICHNS U BU3YyaIU3aLUH.

5.2.2. KoMMyHHKaTHBHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBHUSL:

— OCYIIECTBIIAThH OOIIEHHE HA YPOKaX (DU3UKH U BO BHE-YPOUHOU JESATEIBHOCTH;

— pacno3HaBaTh NPEANOCHUIKH KOH(MIMKTHBIX CUTYallui M CMSTYaTh KOH(IJIUKTHI,

— pa3BEpHYTO U JIOTMYHO M3JaraTh CBOIO TOYKY 3PEHHUS C MCIIOJIb30BAHHEM SI3BIKOBBIX
CPEJICTB;

— MOHUMATbh U UCIOJB30BaTh NPEUMYILECTBA KOMaHHON U UHIUBUyalbHOU pabOTHI;

— BBIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX ACUCTBUI C Y4ETOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 4ieHa KOJUIEKTHBA,

— I[pPUHUMATh LEJIM COBMECTHOM J€ATENbHOCTH, OPraHU30BbIBaTH U KOOPAMHUPOBATH
JIeHCTBUS MO €€ JOCTH)KEHUIO: COCTaBIATh IJIaH JACWUCTBUM, paclpeieiiaTh poiid € Y4ETOM
MHEHHI yJaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOH paboTHI;

— OIICHMBATh Ka4€CTBO CBOETO BKJIA/a U KaXKJOT0 YYaCTHUKA KOMaH/IbI B OOIIHI pe3ynbTar
1o pa3paboTaHHBIM KPUTEPHUSIM;

— Ipeajarath HOBBIE IPOEKTHI, OLEHUBATh HJEU C MO3UIMH HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

— OCYUIECTBIIATh MO3UTHBHOE CTPATErHUECKOE TIOBEJCHHUE B PAa3HYHBIX CHUTYaIUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATUBHBIM.

5.2.3. PeryassTUBHbIE YHHBepPcAJIbHbIE YUeOHbIE JelcCTBHSA
Camoopeanuzayus:

— CaMOCTOSITEJIbBHO OCYUIECTBIIATh TO3HABATEJIbHYIO IESATENbHOCTh B 00JIaCTH (DU3HUKU U
ACTPOHOMUH, BBISIBISITH TPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

— CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PELIEHUS PACYETHBIX M KA4ECTBEHHBIX 33J]ad, IJIaH
BBIMOJIHEHUS] MPAKTUYECKOH paboThl ¢ Y4ETOM HMEIOIIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHMI;

— J1aBaTh OLEHKY HOBBIM CUTYaLUsIM;

— pacuupsaTh paMKU y4eOHOTo MpeMETa Ha OCHOBE JIMYHBIX NMPEATNIOYTEHUN;

— Jle7aTh OCO3HAHHBIN BBHIOOp, apryMEHTHPOBATH €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;

— OLIEHUBATh IPUOOPETEHHBIN OIBIT;

— crnocoOCTBOBaTh (OPMHUPOBAHUIO M MPOSBICHUIO SPYAULUMU B 001acTH (U3MKH,
MOCTOSIHHO IMOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJbTYPHBII YPOBEHb.

CamoxkoHmponb, SMOYUOHANbHBIN UHMETLIEKN.:

— J1aBaTh OLIEHKY HOBBIM CUTYallUsSIM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTD, OLIEHUBATH
COOTBETCTBUE PE3YNIHTATOB LEIISM;

— BIIAJIETh HaBbIKaMU MO3HABATENbHOM pe(IeKCUU Kak OCO3HAHMS COBEPILIAEMBIX JAEUCTBUN
Y MBICJUTENBHBIX IPOIECCOB, X PE3YIbTATOB U OCHOBAaHUI;

— HCIOJIb30BaTh MPUEMBI pedIeKCHUH IS OLEHKH CUTYaIH, BEIOOpa BEPHOT'O PELICHUS;

— yMeTb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHHUS [0 UX CHIKEHUIO;

— MPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX MIPH aHAIHU3E PE3YNbTaTOB JAEATEIbHOCTH;

— MpUHUMATH ceOsl, TOHMMasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

— MPUHUMATh MOTHUBBI U @pTYMEHTHI IPYTHX IIPH aHAIHU3E PE3yNbTaTOB AEATEIbHOCTH;

— MpHU3HaBaTh CBOE MPaBO U MPABO APYTUX HA OMIMOKH.

B mporuecce nocTukeHus: JIMYHOCTHBIX PE3YyJbTaTOB OCBOEHUS MpPOTrpaMMBbl Mo (pusmke
JUISE  YPOBHS CpelHero oOmero o0pa3oBaHusi y OOYYarOIIMXCS  COBEPIIECHCTBYETCS
SMOIMOHAIBHBIN UHTEJUIEKT, MIpeAIoaralonuii copMUpPOBAaHHOCTE:
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— CaMOCO3HaHUS$, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE AIMOIIMOHAIBHOE COCTOSIHUE,
BUJICTh HANPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIIMOHAIBHON Cepbl, ObITh YBEPEHHBIM B ce0e€;

— CcaMoperyJiIMpoBaHus, BKJIFOYAIOILIETO CaMOKOHTpOJIb, YMEHHE IIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHE, CIIOCOOHOCTH aJalTHPOBATHCS K SMOIMOHAIBHBIM
W3MEHEHUSM U MPOSBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

— BHYTPEHHEH MOTHBAlLlMM, BKJIIOYAIOIIEH CTPEMJIEHME K JOCTHKEHHMIO LIEJIM U YCIEXY,
ONTUMM3M, UHULIUATUBHOCTh, YMEHUE IEHCTBOBATh UCXOMS U3 CBOUX BO3MOXKHOCTEH;

— SMIATUH, BKIIOYAIONIEH CHOCOOHOCTh MOHUMATh 3MOLMOHAIBLHOE COCTOSHUE APYTUX,
YUUTBIBATh €r0 MPH OCYIIECTBICHUN OOLICHHS, CIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

— COLMAIBHBIX HaBBIKOB, BKIIOYAIOUINX CIOCOOHOCTH BHICTPAWBaTh OTHOLICHUS C JPYTUMHU
JFOAbMU, 3a00TUTHCS, IPOSBIISTH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

5.3. IIpeameTHBbIe Pe3yabTAThI

10 knace
K konny 10 kiacca mpeameTHble pe3ysbTaThl 00ydaromuxcsi Ha 0a30BOM YpOBHE
JIOJKHBI OTpakaTh ¢(hpOPMUPOBAHHOCTH YMECHHIA:

— JEMOHCTPHPOBATH Ha MPHUMEPaxX PoJib U MecTO (PU3UKH B (POPMHUPOBAHUHN COBPEMEHHOMN
Hay4YHOU KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TEXHOJIOTHH, B IIPAKTUYECKOH
JESATEIIBHOCTH JIIOJEH;

— YYHUTHIBaTh TPAHUIBI TPUMEHEHHUS W3YYEHHBIX (U3NYECKUX MOJIENICH: MaTepHalibHas
TOYKa, MHEpLUUAIbHAsI CHUCTEMa OTCYETa, aOCOJIOTHO TBEPIOE TENIO, UACAIbHBIA ra3, MOJENIU
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUECYHBINA DJIEKTPUUECKHUM 3aps] IPU PELICHUU
du3nUecKux 3a1a4;

— pacno3HaBaTh (puzMyecKHe sSBIEHHs (MPOLECChl) U OOBACHATh MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYIAIPHO-KUHETUYECKON TEOPUHM CTPOCHUS BEILUECTBA M DJIEKTPOJUHAMHUKHU:
pPaBHOMEPHOE M PpAaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHHE, CBOOOJHOE MaJeHHE Tel,
JBIDKEHUE 110 OKPYXHOCTH, WHEpLMs, B3auMojaelcTBue Tei, anddysus, OpoyHOBCKoOe
JBUKEHHUE, CTPOCHHE XUAKOCTEH M TBEPIBIX TeJl, U3MEHEHHE 00bEMa Tel MpH HarpeBaHUU
(oxJaKJeHNUHN ), TEIJIOBOE paBHOBECHE, UCIIapeHNe, KOHACH CAIMs, TUIaBJIeHNne, KpUCTaJUIn3alus,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, IOBBIIICHUE JAaBJICHUS ra3a IIPU €r0 HarpeBaHUU B 3aKPBITOM
coCyle, CBA3b MEXIYy IapaMeTpaMu COCTOSIHUSA Tra3a B H3O0MPOLECccax, JJIEKTpU3alus Tell,
B3aUMOJICVICTBUE 3apsI0B;

— OIKCBIBaTh MEXAaHUYECKOE JIBWKEHME, UCTONb3ys (PU3HUeCKue BEIMYMHBL: KOOPAUHATA,
yTh, MEPEMEILEHHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUJIa, UMITYJIbC Tela, KMHETHYeCKas
SHEprusi, NOTEHLUaNbHAs SHEPIusi, MeXaHudeckas padoTa, MeXaHMYecKas MOIIHOCTb; IMpHU
OMHCAaHUM TPABHJIBHO TPAKTOBaTh (U3UUYECKUN CMBICI HCIOIB3YEMbIX BEIMYUH, HX
0003Ha4YeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUHUHY
C IpYTUMH BEIIMUYUHAMM,

— OIIACHIBATh HW3YYEHHBIE TEIUUIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SIBICHUS, HCIOIb3Ys
¢usznyeckue BEIMYMHBI: JaBlIEHUWE Ta3a, TEeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHEprus
XaO0TUYECKOI0 JBMKEHUS MOJIEKYJ, CPEAHEKBAApPAaTU4YHAsI CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOThl, BHYTPEHHSSI dHEprus, pabora raza, Kod(UIHEHT MOJIE3HOro JEHCTBUS TEIJIOBOIO
JIBUTATENIS; IPU ONUCAHUM MTPABUIIBHO TPAKTOBATh (DU3NYECKHUI CMBICI UCIOIb3YEMbIX BEIUYHH,
uX O0O0O3HAYEHWS U EIUHMIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOIIUE JAaHHYIO (QU3NYECKYIO
BEJIMUMHY C APYTUMHU BEITUYUHAM;

— OIIACHIBATh HM3YYEHHBIE 3JIEKTPUYECKHE CBOMCTBA BEHIECTBA M AJIEKTPUYECKHUE SIBICHUS
(TIportecchl), UCTONb3Ys (PU3UUECKUE BETMUMHBL AJIEKTPUUYECKHM 3apsijl, 3JIEKTPUUYECKOE IOJIe,
HanpspKEHHOCTh  TI0JIS, IOTEHLMAJ, PAa3HOCTh IOTEHIHUAIOB; IPU ONUCAHUM IIPABHIIBHO
TPAKTOBaTh (PU3MUECKUI CMBICT MCIOJIB3YEMbIX BEIMYMH, UX OOO3HAUeHUS M EIUHMIIBI,
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;
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— aHATU3UPOBaTh (PU3UUECKUE MPOLECCHl U SBICHHS, UCIONb3ysd (U3MUECKUE 3aKOHBI U
MPUHIMIBL: 3aKOH BceMupHoro tarorenus, I, II m III 3akonsl HproTOHa, 3aKOH COXpaHEHUS
MEXAHUYECKOM dHEPruu, 3aKOH COXPAHEHMsI UMITYJIbCa, IPUHIUI CYIEPIIO3ULIUN CHUJI, IIPUHIUI
paBHOIPaBUsl MHEPLUHUATIbHBIX CUCTEM OTCUETA, MOJICKYISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BELIECTBA, I'a30BbIE 3aKOHBI, CBS3b CPEIHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJI C aOCOJIOTHOM TemmepaTypoil, MepBbIii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KynoHa, mMpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BbIpaXEHUE U YCIOBUS (TPaHUIIbI, 00JIACTH) IPUMEHUMOCTH;

— OOBSICHATH OCHOBHBIC MPHHLUIBI JCHCTBUS MAallWH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3anyarh yCIOBHUS UX O€30M1aCHOTO UCIIOIb30BaHUS B [IOBCEAHEBHON KU3HU;

— BBINOJHATh AKCIEPUMEHTHI MO HCCIENOBaHUIO (DU3MUECKUX SIBICHUM M MPOIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX H3MEpPEHUH, TMpu 3TOM  (POpPMYIUPOBATH
npobnemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI;

— OCYUIECTBJIATh MpPSIMBIE U KOCBEHHBbIE M3MEpPEHUs (PU3MUECKUX BEIMYUH, IPU ITOM
BbIOMpaTh ONTUMANbHBI CHOCOO HM3MEpPEHUS U MCIOJIb30BaThb W3BECTHBIE METObl OLIEHKU
MOTPENIHOCTEeN U3MEPEHHIA;

— WCCIENOBaTh 3aBUCHMOCTH MEXAy (HU3NYECKUMHU BEIMYMHAMU C HCIOJIH30BAHUEM
OpSIMBIX M3MEPEHMH, MPU 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (UKCHPOBATh PpE3YJIbTaThl
MOJTyYEHHOM 3aBUCUMOCTU (PU3NYECKUX BEIWYUH B BUJIE TaOIUI U TpadUKOB, JIENaTh BBHIBOIbI
10 pe3yJibTaTaM UCCIIEI0BaHUS;

— cobmogaTh mpaBuia 0€30MacHOro Tpylda MpH MPOBEACHUM HCCIEAOBAaHUNW B paMKax
yu4eOHOr0 9SKCIEPUMEHTa, Y4eOHO-UCCIENOBATENILCKOH M TMPOEKTHOW JESTeNbHOCTH C
MCII0JIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U JIAOOpaTOPHOro 000pyA0BaHNUS;

— pemarb pacu€THbIE 3a7ayd C SBHO 3a/JaHHONW (U3MUECKOW MOJENbI0, HCIIOJNIb3Ys
(bu3nueckre 3aKOHbl M MPUHIUIBI, HA OCHOBE aHaJIM3a YCIOBHS 337a4H BIOUPATh (PU3HUECKYIO
MOJIeb, BBIACNATh (U3NYECKUE BEIMUMHBI U (OPMYJIbl, HEOOXOAUMBbIE il €€ pEelIeHus,
POBOJUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MYEeCKOi BEIMUHHBI,

— pelaTh KauyeCTBEHHBIE 33JauM: BBICTPAUBATh JIOTUYECKH HEMPOTHUBOPEUMBYIO LIEMIOYKY
paccyXIeHU C ONOpOi Ha NU3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3NUYEeCKHe SBICHUS;

— WCIIOJIb30BAaTh IMpPH pEIIeHWH Y4eOHBIX 3a7ady COBpPEMEHHblE HH(OpMalMOHHbIE
TEXHOJIOTHUM JUIsl TOMCKA, CTPYKTYPUPOBAHMS, MUHTEPHPETALMH U MpPEJCTaBICHUS y4eOHOU U
HAyYHO-TIOMYJISIPHON HH(OpPMAIMK, TMOJYYEHHOW W3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHYECKU
aHAJIM3UPOBATH MOJIy4aeMyro HH(OpMaIHIo;

— MPUBOJUTH MPHUMEPHI BKJIa/la POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, 00BbSCHEHHE MPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

— HCIIOJIb30BAaTh TEOPETUYECKHE 3HaHUSA MO0 (U3MKEe B TOBCEJHEBHOW JKHU3HM IS
obecrnieueHns 6€30MacHOCTH Mpy 00pallleHnH ¢ MPUOOpPaMH U TEXHUYECKUMHU yCTPOUCTBAMU, ISt
COXpPaHEHHMs 3]I0POBbsI U COOIIOJICHHUS HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpene;

— paboTaTb B TpyHIE C BBIIOJHEHHUEM pA3IUYHBIX COLMAIBHBIX pOJIEH, MIIAHUPOBATH
paboTy Tpynmbl, pallMOHAIBHO pACIpenesaTh O0S3aHHOCTH M IIAaHUPOBATh JAEATEIHHOCTH B
HECTAH/IAPTHBIX CUTYAlIUSIX, aJICKBATHO OIIEHWBATh BKJIAJ Ka)JOTO M3 YYACTHUKOB TPYIIIHI B
peleHne paccMaTpuBaeMol IPOOIEMBI.

K xonmy 10 kmacca mpeameTHbIE pe3ynbTaThl —OOydarommxcs Ha 0a30BOM ypOBHE
JIOJKHBI OTpaXxaTh ¢(pOPMHUPOBAHHOCTH YMEHUI:
— JIEMOHCTPHPOBATh Ha MPUMEPAX POJIb U MEeCTO (PU3UKU B POPMHUPOBAHUU COBPEMEHHOMU
HAay4YHON KapTUHBI MHPA, B PA3BUTHH COBPEMEHHOW TEXHUKU W TEXHOJIOTHH, B MPAKTUYECKOU
NeSITeIbHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKON KAPTHUHBI MUPA;
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— YYHUTHIBaTh TPAHMUIBI TPUMCHCHHS W3YYCHHBIX (HU3MUCCKUX MOJCICH: TOYCUHBIN
ANEKTPUYUCCKUI 3apsi, Jy4 CBETa, TOUYCYHBI HCTOYHHMK CBETa, SJEpHAs MOJCIh aroma,
HYKJIOHHAsI MOJIEJIb aTOMHOT'O SI7[pa MPH PEIIeHUH GU3HUYECKUX 3a/1a4;

— pacno3HaBaTh (hU3MYECKHE SBICHHS (IIPOIECChI) U OOBSACHATh MX HA OCHOBE 3aKOHOB
ANEKTPOJJMHAMUKNA U KBAHTOBOW (PM3HMKH: DJIEKTPUYECKAs MPOBOAMMOCTD, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JCUCTBUS TOKA, B3aMMOJCHCTBHE MArHUTOB, JJICKTPOMArHUTHAsS
WUHIYKIMS, JCHCTBHE MAarHUTHOTO IOJIi HA IPOBOJHUK C TOKOM W JBWKYIIUHCS 3apsij,
AIIEKTPOMArHUTHBIE KOJICOaHUS M BOJHBI, IPSIMOJIMHEHHOE pAacCpOCTPaHEHUE CBETA, OTPAKEHHE,
npejomiieHue, uHTepdepeHus, Iudpakuus W TOJSApU3alUs CBETa, JUCHEPCUs CBETa,
dorornekrpudeckuii 3¢ dekt (poroaddekr), CBeTOBOE NaBlIeHNE, BOSHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS! M HCKYCCTBEHHAsI PAIMOAKTUBHOCTB;

— ONHCHIBATh M3YYEHHBIC CBOMCTBA BEIIECTBA (DJICKTPHUECKHUE, MATHUTHBIC, ONTHYCCKUE,
AIIEKTPUYECKYIO MPOBOAMMOCTD PA3IUYHBIX CPEI) U JJICKTPOMATHUTHBIC SBIICHUS (IIPOLIECCHI),
UCTIONB3Ysl (DU3UYECKUE BEIUYMHBL: DIICKTPUYCCKUH 3apsij, CHJIA TOKA, JJIEKTPHUECKOE
HaNpsHKEHUE, SJEKTPUIECKOE COTPOTUBIICHNE, Pa3HOCTh OTEHIIMAIOB, SJICKTPOIBHKYIIIAs CHIIA,
paboTa TOKa, MHIYKIMS MAarHUTHOTO IOJisA, cwia Amnepa, cuia JlopeHlia, WHIYKTUBHOCTb
KATYIIKH, YHEPTUsl JIEKTPUYECKOIO0 W MArHUTHOTO IIOJICH, TIEPUOJ M YacToTa KoJeOaHWi B
K0JIeOATEIbHOM KOHTYpE, 3apsiJl U CHJIa TOKa B MPOIIECCE TAPMOHUYECKUX 3JICKTPOMArHUTHBIX
KoneOaHui, (OKYCHOE PpACCTOSHHWE W ONTHYECKAas CHJa JIMH3bI, NPU ONMUCAHUM IPABWILHO
TPAaKTOBaTh (DU3MUYECKUI CMBICT HCIIOJIB3YEMbIX BEIMYMH, WX OOO3HAUCHWS W CIAMHUIIBI,
yKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOIINE JAHHYIO0 (DU3HUYCCKYIO BEIUYMHY C APYTUMH BETHUYHHAMU;

— OIKCBHIBATh M3YYCHHBIC KBAHTOBBIC SIBJICHUS M MPOIECCHI, HCIOJB3Ys (PU3UUYCCKUE
BEJIMYMHBI: CKOPOCTh AJIGKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPrHUS U
UMIyIbC (OTOHA, IMEPHUOJ TOJypachaaa, dHEPrHs CBSI3M ATOMHBIX Sep, NPU OIMHCAHUU
NPaBWIBHO TPAKTOBATh (PU3UYECKUN CMBICI HMCIIOJNB3YEMbIX BEIWYMH, WX OOO3HAYCHUS U
€JIMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIONINE TAHHYIO (DU3MYCCKYIO BEIUYHMHY C JAPYTUMH
BEJIMYMHAMU, BBIYHUCIISITh 3HAYCHUE (PU3UUECKON BETMYUHBL;

— aHaIM3UpPOBaTh (PU3MYECKHE TPOIECCH U SBICHUS, UCTONB3YS (DM3MUECKHE 3aKOHBI U
OpUHIUNBL:  3akoH OMa, 3aKOHBI TIOCIIEAOBATENIFHOTO W TAapaJjIeIbHOTO  COCTUHEHUS
NPOBOJTHUKOB, 3akoH Jlxoyns—JIeHIa, 3akoH 3JEKTPOMAarHUTHOW HWHAYKIUH, 3aKOH
NPSMOJIMHEHHOTO PAaCIPOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPEJTOMIICHUS
CBETa, ypaBHeHHMe OWHIITeHHa Uit (oTodddeKrTa, 3aKOH COXPAHEHHs] SHEPTHH, 3aKOH
COXpaHEHHMsI HMIYJbCa, 3aKOH COXPAHEHHUS JJIEKTPUYECKOTO 3apsia, 3aKOH COXPaHEHUS
MacCcOBOTO 4YHCJa, TOCTYylaThl bopa, 3aKOH paauOaKTHBHOTO pacraja, NMpU 3TOM pa3jindyarb
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BBIPAKEHUE W YCIOBHS (TPAaHHUIIBL,
00JacTv) IPUMEHUMOCTH;

— ONpEeNeNATh HalpaBlieHUEe BEKTOpa WHAYKIIMA MArHUTHOTO IOJIS TPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenna;

— CTPOUTH M OMUCHIBATh U300paKeHUE, CO3/]aBaeMOE TIIOCKUM 3epKajioM, TOHKOM JIMH301;

— BBINOJIHATH JKCIIEPUMEHTHI MO MCCIICOBAHUI0 (U3NYECKUX SIBJICHUN M IPOIECCOB C
UCTOIB30BAHUEM  TPSIMBIX W KOCBEHHBIX H3MEPEHHH: TMpH 3TOM  (HOPMYIHPOBATH
npobiieMy/3ajady W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOUpaTh YCTAaHOBKY U3
MPETIOKESHHOTO 000PYA0BAHHUS, TPOBOJAMTD OMBIT U POPMYITUPOBATEH BHIBO/IBI;

— OCYIIECTBIIATh TPSAMBICE UM KOCBEHHBIC H3MEpPEHHS (PU3MUECKUX BEIMYHH, TPU ITOM
BBIOUPATh ONTHUMAJbHBIN CIIOCOO W3MEPEHUsT M HCIOJb30BAaTh HM3BECTHBIC METOIBI OIECHKU
MOTPELIHOCTEN U3MEPEHUM;

— HCCIENOBaTh 3aBUCHUMOCTH (U3UYECKUX BEIUYMH C HUCIOJIB30BAHUEM  TMPSMBIX
U3MEPEHUI: TPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATH PE3YJIbTATBI IMOJYYCHHOMN
3aBUCUMOCTH (DM3WYECKUX BEJIMYMH B BHUAC TaOIWI W TpaduKOB, nenaTh BBIBOJBI 110
pe3ysibTaTtaM UCCIICI0BaHUS;
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— colOuonaTh MpaBwiia 0e30MacHOro TPyAa IMpH MPOBEACHUM HCCIEIOBAHUN B paMKax
y4eOHOr0 SKCIIEPUMEHTa, Y4eOHO-UCCIENOBATENILCKOM M TMPOEKTHOW JESTeNbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TAOOPaTOPHOTO 00OPYAOBaHUS;

— pemath pacu€THble 3aJaud C SBHO 3aJaHHOM (U3MYECKONM MOJAENbI0, HCIONb3YS
buznyeckue 3aKOHbI M MIPUHLIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/lad BHIOUpATh (PU3NUECKYIO
MOJIENIb, BBIACIATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBIE UIs €€ pEeLIeHHUS,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyYEHHOT0 3HAaUeHUS (PU3HUUECKON BEJIMUHHBI;

— pelaTh KauyeCTBEHHbIC 3aJauM: BBICTPAUBATh JIOTMYECKU HEMPOTHUBOPEUMBYIO LIEMIOYKY
paccyXKIeHU C ONOPOi Ha 3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBIICHUS;

— WCIIONIb30BaTh TMpPH pEIIeHHH Y4YeOHBIX 3a7ady COBpPEMEHHbIE HH(OpMAalMOHHBIC
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETALUU M IPEACTaBICHUS y4eOHOU U
HAYYHO-TIOMYJISIPHONH HMH(OpMAIMM, TOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJIy4aeMyro HH(OPMALINIO;

— OOBSICHATH TPHUHLUIBI JCHCTBUS MAIMH, NPUOOPOB W TEXHUYECKUX YCTPOWCTB,
pa3auyaTh yCIOBUS UX O€30M1aCHOI0 UCIOIb30BaHUS B IIOBCETHEBHOM KU3HU;

— MPUBOJIUTH MPHUMEPHI BKJIa/la POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HAyKH, B 00bCHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

— WCTOJNB30BaTh TEOPETUYECKHWE 3HAHHUS 1O (U3MKE B TIOBCEJAHEBHOW JKU3HU IS
obecrnieueHrs 6€30MacHOCTH MpU OOpaIlleHUH C MPUOOPAMU U TEXHUYECKUMU YCTPOHUCTBAMHU, JIJIS
COXpaHEHHUs 3/10pOBbs U COOJIIO/IEHNS HOPM IKOJIOTHYECKOTO MOBEACHMS B OKpY KaIoLEl cpee;

— paboTaThb B TpYNIE C BBIIOJHEHUEM PA3UYHBIX COIHAIBHBIX POJICH, IUIAHUPOBATh
paboTy Tpynmbl, palMOHAIBHO pAaCHpelesaTh O0S3aHHOCTH W IUIAHUPOBATH JEATEIBHOCTH B
HECTaHJIApPTHBIX CUTYaLUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXJIOr0 M3 YYaCTHUKOB T'PYIIIbI B

peleHne paccMaTpuBaeMoOi IPOOIEMBI.

6. DJieKTpOHHbIE 00pa3oBaTe/ibHbIE PeCypPCHI.

IIpu wu3yueHUM (UBMKH HUCHOIB3YIOTCS

00pa3oBaTelIbHbIE PECYPCHI.

CIIEAYIOIIME DJIEKTPOHHBIE (LU(PPOBHIE)

Haszpanue JOP, pe:kum gocryna

Conepxanue

bubnuoreka Lludposoro obpazoBaTeabHOro
koHtenTa (LIOK): https://m.edsoo.ru/
®dusuka

https://lesson.edu.ru/03/07

Busyanuzanus yaeGHOro B COOTBETCTBHH
YHUBEPCATHHBIM TEMaTHYECKIM
KJ1acCU(UKATOPOM.

POUI (poccuiickast SIEKTPOHHAS IIKOJIA)
https://fg.resh.edu.ru

DNEeKTPOHHBIN OaHK 3aJaHUH TSI OIEHKU
(O YHKIIMOHATTEHON TPAaMOTHOCTH

POIII (poccuiickas 3nekTpoHHas 1IKOJIa)
https://resh.edu.ru

OOGyuarommue BUI€0 U KPAaTKHE KOHCTIEKTHI
10 UX COAEPKaHUIO, PA3HOYPOBHEBBIE TECTHI

Menunareka OOO «lIpocsemnienue»
https://media.prosv.ru/content/

KommerotepHas annmanus pu3n4eckux siBie-
Huii. COOpHUK 3a/1a4 ¥ JIA0OPAaTOPHBIX paboT

MeanagugakThka
http://mediadidaktika.ru

BuptyanbsHbie 1abopaTopHblie pabOThl U
OTIBITHI IO (pU3MKE

baza undpossix 06pa3oBaTeIbHBIX PECYpPCOB
«Hupoypox»
https://iu.ru/video-lessons

Martepuansl A7 u3y4eHus pu3nKu:
JEMOHCTPALIMOHHBIE BUJIEO0, 3a1a4U, TECTHI

baza mudpoBbeIx 00pa3oBaTEbHBIX PECYPCOB
«MynapTHYPOK»
https://multiurok.ru/files/baza-tsifrovykh-

Martepuansl 11 U3y4eHUs PU3UKU:
JIEMOHCTPALIMOHHbBIE BUJICO0, 3a1a4l, TECTHI
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https://m.edsoo.ru/7f41c97c
https://lesson.edu.ru/03/07
https://fg.resh.edu.ru/
https://resh.edu.ru/
https://media.prosv.ru/content/
http://mediadidaktika.ru/
https://iu.ru/video-lessons
https://multiurok.ru/files/baza-tsifrovykh-obrazovatelnykh-resursov-po-fizike.html

obrazovatelnykh-resursov-po-fizike.html

OU3NKOH
http://seninvg07.narod.ru/004 fiz lab.htm

Buprtyanbabie 1abopaTopHbie paboThI

«Knacc!nas ¢puzuka»
http://www.class-fizika.narod.ru

3aHMMAaTeIbHbIE MAaTEPUAIIbI IJIS IOATOTOBKU
K ypoKaM U (aKyJIbTaTUBHBIM 3aHSATHSIM.

GetAClass - ®u3uka B ONbITaxX U IKCIIEPUMEHTAX
https://www.getaclass.ru/edu

HCMOHCTpaHI/IOHHHﬁ OKCIICPUMECHT, BUACO

Pemry EI'D
https://phys-ege.sdamgia.ru

baHk pa3HOYypOBHEBBIX 3aJlaHH,

TPEHUPOBOUYHBIE BapraHThl OI'D

BupryanbsHble SKCLIEPUMEHTBI, IPAKTUKO-
OpI/IeHTI/IPOBaHHBIe 3aJa4u.
http://www.csu.ru/ourprogram/dka/mechanic.htm

Ihttp://www.csu.ru/

BupryanbHblil 9KCIEPUMEHT C
BO3MOKHOCTBIO 33J1aBaTh 1APaMETPHI,
M3y4yaTb U3MEHEHUE PE3yJIbTaTa, u
0TOOpa’KeHHE SABJICHUS B aHATMTUYECKON U

rpadudeckoit popmax.

DOusukoMIt
http://www.fizika.ru/

MaTepI/IaJIBI AJI1 UBYUCHUA (1)I/ISI/IKI/II 3aJa4u,

TCCThbI, CIIPAaBOYHUKHU, UT'PbI

Poccutickuit o01ieo0pazoBaTebHBIN TOPTAI.
experiment.edu.ru/catalog. asp?ob_no12370

KOJIJ'ICKI_[I/ISI QKCIICPUMCHTOB I10 (1)I/ISI/IKC

Pacckasel 0 pusukax.
http://www.1september.ru/ru/fiz/2002/29/cont29.
htm

Bocnomunanusi COBpeMEHHHUKOB O BCTpeYax ¢
KPYIHBIMU (PU3UKAMH HaIIeH CTpaHbl

7. TemaTu4yeckoe NJIAHUPOBAHUE

CornmacHo Paboueit mporpamMmbl BOCHHTAaHHS, B TEMAaTHUYECKOE IUIAHUPOBAHUE
BKIItOUaeTcst MOAyb «IIIKOMBHBINH YPOK».
10 kaacc
KonnuecrBo DJIEKTPOHHBIE Moayab
HaumenoBanue .
ALICIOB 4acoB (uugposBbIe) «IIK0JIBbHBIH
pasi o0pa3oBaTe/bHbIC YPOK»
U TeM NPOrpamMMmbl Bcero KP  JIP
68 wac 6 yac 4 yac pecyper:
bubnuoreka [IOK
Paszgea 1. ®usuka u
METO/IbI HAYYHOTO 1 0 0 | https://m.edsoo.ru/7f41bf72
TTO3HAHUS
Pa3nen 2. Mexanuka 19 2 1
Tema «Kunematuka» 5 — — https://m.edsoo.ru/7f41bf72
Tema «/{uHAMHKA» 8 - — | https://m.edsoo.ru/7f41bf72 | besonacuocts
Tema «3aKoHbI 6 -  — | https//m.edsoo.ru/7falbf72 | AOPORHOTO
JIBAKCHUSI.
COXPAaHEHHUS B MEXaHHKE)
Pa3nen 3. MonexkynsipHas o5 2 1 BcemupnbIit
bu3MKa U TEPMOTMHAMHKA JIeHb 3eMIIH.
Tema «OCHOBBI
MOJIEKYJIAPHO- 9 - —  https://m.edsoo.ru/7f41bf72  OKOIOrHA

KUHETUYECKON TEOPUN»

sHeprocoepe-
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https://multiurok.ru/files/baza-tsifrovykh-obrazovatelnykh-resursov-po-fizike.html
http://seninvg07.narod.ru/004_fiz_lab.htm
https://docviewer.yandex.ru/r.xml?sk=b428a1fcf37b38e888a83bd0fa6bf7ff&url=http%3A%2F%2Fwww.class-fizika.narod.ru%2F
https://docviewer.yandex.ru/r.xml?sk=b428a1fcf37b38e888a83bd0fa6bf7ff&url=http%3A%2F%2Fwww.class-fizika.narod.ru%2F
https://www.youtube.com/channel/UCSiMRgysUoHBUcbKnhJMlSA
https://www.youtube.com/channel/UCSiMRgysUoHBUcbKnhJMlSA
https://www.getaclass.ru/edu
https://phys-еge.sdamgia.ru/
https://docviewer.yandex.ru/r.xml?sk=b428a1fcf37b38e888a83bd0fa6bf7ff&url=http%3A%2F%2Fwww.csu.ru%2Fourprogram%2Fdka%2Fmechanic.html
https://docviewer.yandex.ru/r.xml?sk=b428a1fcf37b38e888a83bd0fa6bf7ff&url=http%3A%2F%2Fwww.csu.ru%2Fourprogram%2Fdka%2Fmechanic.html
https://docviewer.yandex.ru/r.xml?sk=b428a1fcf37b38e888a83bd0fa6bf7ff&url=http%3A%2F%2Fwww.csu.ru%2F
https://docviewer.yandex.ru/r.xml?sk=b428a1fcf37b38e888a83bd0fa6bf7ff&url=http%3A%2F%2Fwww.fizika.ru%2F
https://docviewer.yandex.ru/r.xml?sk=b428a1fcf37b38e888a83bd0fa6bf7ff&url=http%3A%2F%2Fnizhnekamsk-umc.org.ru%2Fexperiment.edu.ru%2Fcatalog.asp%3Fob_no12370
https://docviewer.yandex.ru/r.xml?sk=b428a1fcf37b38e888a83bd0fa6bf7ff&url=http%3A%2F%2Fwww.1september.ru%2Fru%2Ffiz%2F2002%2F29%2Fcont29.htm
https://docviewer.yandex.ru/r.xml?sk=b428a1fcf37b38e888a83bd0fa6bf7ff&url=http%3A%2F%2Fwww.1september.ru%2Fru%2Ffiz%2F2002%2F29%2Fcont29.htm
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Tema «Ocroswl 10 - — | hitps://m.edsoo.ru/7f41bf72 = M
TEPMOIMHAMHKH
Tema «Arperatsble
COCTOSIHUSI BEILIECTBA. 5 - — https://m.edsoo.ru/7f41bf72
@da3oBbIe NEPEXOIBI»
Pazneua 4. VYyeHsie
22 2 2
OJIeKTpOAHHAMUKA COBPEMEHHOCTH.
Tema «DIEKTPOCTATHKA 8 — — https://m.edsoo.ru/7f41bf72
Tema «IlocTosHHBII B mupe
anekTpuueckuii Toxk. Toku =~ 12 — —  https://m.edsoo.ru/7f41bf72 ~ YHUKATLHBIX
B PA3JIMYHBIX CPEIAX» OTKPBITHH
Pasnex 6. O6obmaomee 2 0 0  https://m.edsoo.ru/7f41c97c
MOBTOPEHHE
11 kaace
- Koam4ecTBo DJIeKTPOHHbIE Monyb
aMMEHOBAHNC 4acoB (uudposnie) «IxonbHBIA
pa3/1esioB U TeM
o0pa3oBaTejibHbIE YPOK»
NpOrpaMmel Bcero KP JIP pecypebi
68 yac| 6 yac 4 yac Bu6miorexa LOK
Pasnex 1. 10 1 1 | https://m.edsoo.ru/7f41c97c JKos0rHA
OneKTpoJuHaAMHKA sHeprocoepexe-
Tema «MarauTHO€ moJIe. HHC
DeKTpoOMarHuTHas 10 - — | https://m.edsoo.ru/7f41c97c
WHTYKITAS
Pazpnean 2. KoneGanus u Bcecemupnslii
27 2 2
BOJTHBI JIeHb 3eMJIH.
Tema «MexaHU4YeCcKHe 1
AJIEKTPOMATrHUTHBIE 9 — — | https://m.edsoo.ru/7f41c97c | YueHbie
KoJIeOauusy COBPEMEHHOCTH
Tema «MexaHn4YecKHue U
AJIEKTPOMATrHUTHBIE 6 — — | https://m.edsoo.ru/7f41c97c
BOJTHBD)
Tema «OnTHKa 12 — https://m.edsoo.ru/7f41c97c
Paspnen 3. OcHOBBI
CHeIMalbHON Teopun 3 0 0 https://m.edsoo.ru/7f41c97c
OTHOCHUTEIIEHOCTH
Pasznen 4. Kantosas MexnyHapon-
21 3 1 .
buznka HBIU JICHb
Tema «KBanToBas ] TCJICBUACHUS 1
OITHKD 6 - - https://m.edsoo.ru/7f41c97c PATHOBEIAHHS
Tema «CtpoeHue aroma» 7 — —  https://m.edsoo.ru/7f41c97c v
Tema «ATOMHOE SIAPOY» 8 — — | https://m.edsoo.ru/7f41c97c CHDIC
COBPEMEHHOCTH.
Pa3nen 5. DnemeHTsl
ACTPOHOMHHU U 5 0 0 https://m.edsoo.ru/7f41c97c g Mupe
acTpopu3uKu
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Pasngea 6. O0o0maroniee
MOBTOPCHHE

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

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

