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MNOACHNTEJIbHAA SATTUCKA

MporpammMa Mo (u3vke 6a30BOr0 YpPOBHA Ha YPOBHE CpefHero o6Liero o6pa3oBaHus
paspaboTaHa Ha OCHOBE MOMOXEHMA U TpPebOBaHMI K pe3y/nbTaTaM OCBOEHUSI OCHOBHOWA
obpasoBatefibHOMN Mporpammbl, MNpefcTaBneHHbIX B PrOC COO, a Takke C  Y4éTOM
(heflepasibHOM  paboyein nporpammbl  BOCMUTAHWA WM KOHUENUMM nNpenojaBaHns y4yebHOro
npegmeta «®usnka» B 00pasoBaTefibHbIX — OpraHusaumsx — Poccuitickoin — depgepaumm,
peasin3yoLLmX OCHOBHble 00pa30BaTe/ibHble NMPOrpammbl.

CopgepxaHne nporpaMmMbl MO (PU3MKe HaMpaBfeHO Ha (DOPMMPOBaHWE €eCTECTBEHHO-
Hay4yHOW KapTuHbI Mupa obydarowmxcsa 10-11 knaccoB npy 0byyeHUM UX (un3vke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-[eATeNIbHOCTHOrO noaxoAa. MporpaMma no (u3rke COOTBETCTBYET
TpeboBaHuam ®IrOC COO K nnaHMpyeMbIM SIMYHOCTHLIM, MPeAMETHbIM U MeTanpeaMeTHbIM
pesy/nbTaTtaM 00yYeHWs, a TakkKe YUWUTbIBaeT HEOOXOAUMOCTb peasv3aumn MeXnpesmeTHbIX
cBA3el (DM3MKU C eCTECTBEHHO-Hay4HbIMU Y4ebHbIMM npeameTaMn. B Heil onpepenstoTcs
OCHOBHbIE LN M3YYeHUs (IM3MKN Ha YpPOBHe CpefHero obLiero obpasosBaHus, NiaHUpyemble
pe3ynbTaTbl OCBOEHMS Kypca (DM3MKW: JIMYHOCTHblE, MeTanpeiMeTHble, MNpeaMeTHble (Ha
6a30BOM YPOBHe).

Mporpamma no (hU3nke BKNHOYaET:

* MNaHMpyeMble pe3ynbTaTbl OCBOEHUS Kypca (U3MKM Ha 6a30BOM YPOBHE, B TOM YuC/e

npeaMeTHble pe3ynbTaTbl MO rogam 0by4yeHus;

. * cofepxaHue yyebHOro npeameta «dusmka» Mo rogam o0byveHus. ®usnka Kak Hayka o
Hambosnee 06LMX 3aKOHaX MPUPOAbI, BbICTyMas B KayecTBe y4eOHOro npeamerta B
LLIKONe, BHOCWT CYLLECTBEHHbIA BKMaL B CUCTEMY 3HAHMIA 06 OKpyXaroLiem Mmupe.
LLIKONbHBIA  KypC (DM3MKM -  CMCTEMOOOpAsyHOLMIn 419 eCTeCTBEHHO-Hay4YHbIX
yUebHbIX NPesMeTOB, MOCKO/bKY (hU3NYECKMe 3aKOHbI /IeXXaT B OCHOBE MPOLIECCOB U
AB/IEHWI, M3yYaeMbIX XUMWER, 6ronoruen, Gunyeckom reorpamein 1 acTpOHOMUEN.
Kcnonb3oBaHue 1 akTUBHOE NPUMEHEHWE (DU3NYECKMX 3HAHWIA ONpeaensieT XapakTep u
pasBMTUE Pa3HOO6PA3HbIX TEXHOMOMMIN B Clepe 3HEPreTVKM, TPaHCNopTa, OCBOEHMA
KOCMOCa, MOJlyYeHUS HOBbIX MaTepuasioB C 3afaHHbIMWM CBOMCTBaMU W [APYTUX.
M3yyeHre (u3MKM BHOCMT OCHOBHOM BK/af B (POPMUPOBAHME eCTECTBEHHO-HaY4YHOM
KapTWHbI MUpa 0byyatoLmxcs, B POPMUPOBaHME YMEHWUIA NPUMEHSTb HayYHbIN METO[
MO3HaHMS NPY BbIMOIHEHUM UMW YHeBHbIX UCCeL0BaHWIA.

B ocHoBY Kypca (h13nKn ans ypoBHA cpefHero obLero 06pasoBaHUs NOMNOXEH paj, uaen,
KOTOpble MOXHO paccMaTpuBaTb Kak NPUHLMMbI ero NOCTPOEHUS.

pes LuenocTHoCcTU. B COOTBETCTBUM C Hell Kype SBNAETCS JIOTMYECKM 3aBepLUEHHBIM, OH
COLEPXMT MaTepuan 13 BCEX Pa3fesioB (PU3MKW, BK/IOYAET KakK BOMPOChI KMACCUYECKOW, Tak W
COBPEMEHHOM (PU3VKW.

W pes reHepanmsaumn. B cOOTBETCTBUM C Hell MaTepuan Kypca (Pu3nkn 006benHEH BOKPYT
(hm3nyecknx Teopuil. Bepywmm B Kypce SABNSeTCA (POPMUPOBaHWE MNPeACTaBNeHUA O
CTPYKTYPHbIX YPOBHAX MaTepuu, BeLecTse 1 nore.

Npes rymaHnTapusaumn. EE peanmsaumsa npegnonaraet UCNosb30BaHWe ryMaHUTapHOro
noTeHLana r3nYecKoin Haykmn, OCMbICTIEHWE CBA3N Pa3BUTUA (IN3MKKM C Pa3BUTUEM OOLLECTBa,
a TaKkKe C MMPOBO33PEHYECKUMM, HPABCTBEHHBLIMMW U 3KOSIOrMYECKUMU NPO6/IeMamu.

Wpes npuknagHoi HanpasneHHocTU. Kypc (husnky npeanonaraet 3HakOMCTBO C LLMPOKKM
KPYrOM TEXHUYECKUX U TEXHONOTNYEC KUX NMPUIOXKEHWUIA U3YYEHHbBIX TEOPUIA N 3aKOHOB.



Vpes akonorusauum peasnmsyeTcs MOCPEeACTBOM BBELEHUS 3/IEMEHTOB  COLEepPXKaHus,
MOCBALLEHHBIX 3KOIOrMYEeCKUM NpobsieMamM COBPEMEHHOCTW, KOTOPble CBA3aHbl C PasBUTUEM
TEXHUKWN 1 TEXHOMOMWI, a Takke 06CyXXaeHWs npe 6/71eM paLyoHasbHOro NPUPOAOMNo/b30BaHNUSA U
3KO0NOrn4eckom 6e30nacHoOCTU.

CTep>KHeBbIMM 3/eEMeHTaMM Kypca (DU3MKWM Ha YpOBHE CpeaHero obuiero obpasoBaHus
ABNATCA (hm3nyeckme Teopun ((hopmMMpOBaHUM MPEACTaB/NEHWIA O CTPYKType MOCTPOEHMS
(hM3nYeCKo Teopun, PoN  (PYHAAMEHTaSIbHbIX 3aKOHOB W MPUHLMNOB B COBPEMEHHbIX
NpeLCcTaBIeHNAX O NpUpoge, rpaHuLax MPUMEHUMOCTM TEeOpWi, AN ONMCaHWUs eCTeCTBEHHO-
Hay4HbIX SIB/IEHWIA N NPOLLECCOB).

CUCTEMHO-€eATE/NbHOCTHBIN NOAXO0L B Kypce (M3MKWN peann3yeTcs Npexze BCEro 3a CYUéT
OpraHu3aummn sKCnepuMeHTasIbHON [AesaTeNlbHOCTU obydatowmxcs. [nsa 6a30BOro ypoBHsA Kypca
(M3MKN - 3TO WCMOMb30BaHNE CUCTEMbI (DPOHT; IbHbIX KPATKOBPEMEHHbLIX 3KCMEPUMEHTOB W
nabopaTopHbIX paboT, KOTopble B nporpamme Mo Qum3vke 06bEeAMHEHbI B OOLUMIA CMMCOK
YUYEHNYECKMX MPaKTUYeCcKnX paboT. BbiaeneHve B yKa3aHHOM MepeyHe n1abopaTtopHbIX pabor,
MPOBOAMMbBIX NS KOHTPONS W OLEHKKW, OCYLLUECTBNAETCA YyaCTHMKamy 06pa3oBaTe/ibHoro
rnpoLiecca Ucxoas 13 0Co6eHHOCTeN MNIaHMPOBaHWG 1N OCHALLEHNSA KabuHeTa (hnsnkun. Mpy aTom
obecneumBaeTcA OB/afeHNe 00y4atOWMMUCA YMEHUAMU MPOBOAUTL KOCBEHHbIE W3MEpPEHUS,
1ccnefoBaHNs 3aBUCMMOCTEN (DU3NYECKMX BEIMYMH W MOCTAHOBKY OMbITOB MO MPOBEPKE
NpeL/I0KeHHbIX TMNOTe3.

BonblIOe BHUMaHWE YAENSeTCa PeLleHnI0 PacyéTHbIX M KauyecTBEHHbIX 3afdad. Mpu aTom
[/ pacYETHbIX 3aJa4 NPUOPUTETOM ABNAKOTCA 3afaum C ABHO 3afaHHON (U3NYECKON MOAENbIO,
MO3BONAIOLME MPUMEHATb M3Y4YeHHbIE 3aKOHbI; 3aKOHOMEPHOCTM Kak W3 OAHOro pasgena
Kypca, TaK ¥ UHTErpupys 3HaHWs U3 pasHbiX pas,! enoB. 15 KaueCTBEHHbIX 3af4ay NpPUOpPUTETOM
ABNAIOTCA 33flaHNA Ha OObACHEHWEe NPOTeKaHUs QU3NYECKUX SBMIEHWIA M NPOLECCOB B
OKPY>KalOLLIE >KM3HKW, TpebytoLime BblGOpa (DM3MYECKOW MOZeNn ANA CUTyauuu NpakTUKo-
OPWMEHTMPOBAHHOIO XapakTepa.

B cooteetctBuM C TpeboBaHuasMu ProC COO K MaTepuaibHO-TEXHUYECKOMY
obecneyeHno y4ebHOro npouecca 6a30Bbli YPOBEHb Kypca (PM3MKM Ha YPOBHE CpPeAHero
o6Lero obpazoBaHUA [O/MKEH M3y4aTbCs B YCNOBMAX NPEAMETHOro KabuHeta (M3MKU WK B
YCNOBUSAX UHTErPUPOBAHHOIO KabuHeTa NpejMeT 3B eCTECTBEHHO-Hay4YHOro Umkia. B kabuHete
(hM3MKN SOMKHO 6bITb HEOOX0ANMOE N1abopaTOpPHOE 060PYA0BaHME A5 BbIMOIHEHUSA YKa3aHHbIX
B nporpaMMe Mo (M3MKE YYEHUYECKMX MpaKTUYeCKUX paboT W [eMOHCTpauMOoHHOe
060py10BaHMe.

[JemMoHcTpaumoHHoe o06opyaoBaHve (OPMUPYeTCs B COOTBETCTBUM C  MPUHLMMOM
MUHUM&a/IbHOM [J0CTaTOMHOCTU U 06ecrneynBaeT MOCTAHOBKY MEPeYnC/IeHHbIX B nporpamme o
(hM3mKe KNHOYEBbIX AEMOHCTpaUWiA ANA WUCCNeLOBaHWA U3y4YaeMblX SBMEHUA W NPOLLECCOB,
AMMUPUYECKUX U (PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX NPUMEHEHNIA.

NabopatopHoe 060pyaoBaHMe AN YUYEHUYECKUX MPaKTUYeCKMX paboT (hopmupyeTcs B
BUAE TeMaTMYeCKUX KOMIMJIEKTOB M obecneumBaeTcs B pacyére OAHOr0 KOMIJIEKTA Ha [BYX
obyvarowmxca. TemaTUYecKMe KOMIM/EKTbI 1abopaTopHOro 060pYyLOBaHUA [LO/MKHbI  ObITh
MOCTPOEHbl Ha KOMIM/IEKCHOM WCMO/Ib30BaHUM aHa/IoroBbIX W LM(POBLIX MPUOOPOB, a Takxe
KOMMbIOTEPHBLIX N3MEPUTESIbHBLIX CUCTEM B BUAE LMPPOBLIX TabopaTopuid.

OCHOBHbIMU LIENAMN U3yHeHns (r3nKL B 06LLEM 06pa3oBaHUK ABNSAKOTCS;

* (bopMMpOBaHME WHTEpPECAa W CTPEM/IEHUS OOYYaloLMXCA K HayUYHOMY W3YYeHUHO

NPUPOAbI, Pa3BUTUE UX UHTENNEKTYa/IbHbIX 1 TBOPYECKMX CNOCOBHOCTENR;



pasBuTME MNPeACTaBNeHMIA O Hay4yHOM MeTofe MOo3HaHMA UK (hOPMUPOBaHME
NCCNea0BaTeIbCKOro OTHOLLEHNA K OKPY>KatoLWMM SBIEHUSM,

(hopMMpOBaHME HAy4YHOrO MMPOBO33PEHUA KaK pe3ynbTara U3yyeHnUs OCHOB CTPOEHUS
mMaTepun 1 hyHAaMeHTa/IbHbIX 3aKOHOB (DU3UKW;

(hopMmpoBaHMe YMeHUIA OOBACHATD ABNIEHUS C UCMO/b30BaHNEM (DU3NYECKUX 3HAHWUIA U
HayU4HbIX 4OKa3aTe/NbCTB;

(hopMmnpoBaHMe NPEeACTaBMEHNIA O PO PU3NKK AN Pa3BUTUSE APYTUX €CTECTBEHHbIX
HayK, TEXHUKN 1 TEXHOMOTUIA.

[lOCTUXEHME 3TUX LEeNeil 06ecneunBaeTCs PeLLeHMeM CNeayroWwmx 3ajay B MnpoLecce
M3y4yeHns Kypca (PU3MKN Ha YPOBHE CpeaHero o6LLero 06pasoBaHus:

NPUOBPETEHNE CUCTEMbI 3HAHWUIA 06 OOLLMX (PU3NYECKNX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TeopusixX, BKOYas MeXaHWKy, MOMEKYNAPHYIO (DU3KKY, 3N1EKTPOAMHAMUKY, KBaHTOBYHO
(PM3NKY U 3/IEMEHTbI aCTPOU3NKMY;

(hopMMpOBaHMEe YMEHWIA MNPUMEHSATb TEOPeTUMYECKMe 3HaHUA AN 06bACHEHWS
(hM3NYECKMX SBMEHUIA B MpUpPoAe W ANA NPUHATUS MPaKTUYECKUX peLleHunid B
MOBCEIHEBHOM XXW3HU;

OCBOEHME CMOCOO0B peLUeHNs pPa3MYHbIX 3afa4y C SIBHO 3afaHHOM (hM3MYECKOW
MOAENbI, 3adady, noApas3yMeBalOWMX CaMOCTOSATENIbHOE CO3daHue  (hM3MYEecKou
MOAENW, afeKBaTHOW YCNOBUAM 3afauu;

NOHVMaHVe (PU3NYECKMX OCHOB W MPUHLMMOB AENCTBUA TEXHUYECKMUX YCTPOMCTB U
TEXHOMIOMMYECKUX NPOLECCOB, UX BIUSHUA HA OKPYXXatOLLYHO Cpeay;

OB/MajeHne MeTofamu CaMOCTOSITENbHOMO NIaHMPOBaHWS 1 NPOBEAEHUS (PU3NYECKMX
9KCMEPVMMEHTOB,  aHa/m3a W WHTeprnpeTaumMnm  MHGOpMauun,  onpegeneHus
[OCTOBEPHOCTY MOMYYEHHOTO pe3y bTaTa;

cOo3[jaHne YCNOBWIN AN pasBUTUSI YMEHWUIA NPOEKTHO-1CCNeA0BaTeNbCKOM, TBOPYECKON
LeATeNIbHOCTH,

Ha un3yuyeHne ¢m3mku (6a30Bblli YPOBEHb) Ha YPOBHE CpedHEro o6Llero obpasoBaHUs
otBoamnTca 136 yacos: B 10 Knacce - 68 yacoB (2 yaca B Hefento), B 11 knacce - 68 yacos (2
yaca B Hefleno).

Mpeanaraemblii B nporpamme no r3mke nepeveHb 1abopaTopHbIX 1 MPaKTUYECKUX paboT
SBNAETCS PEKOMEHAOBaHHbIM, Y4YUTeNb [AenaeT BblOOp MpoBeAeHUs NnabopaTopHbIX paboT wu
OMbITOB C YYETOM UHAMBUAYASIbHbIX OCOBEHHOCTEN 06YYatOLLMXCS.



COAEP>XAHNVE OBYYEHUA

10 K/1ACC
Pasgen 1. ®u3MKa 1 MeTobl Hay4yHOro No3HaHA
®dun3nKa - Hayka 0 npupoge. HayuHble MeTOAbl MO3HAHWA OKpYXXatollero mupa. Ponb
3KCMepuUMeHTa 1 TeopumM B NPOLLECCE NO3HAHUA NPUPOAbLI. DKCMEPUMEHT B (IU3NKe.
MogenupoBaHve (M3NYeCKUX SBNEHUIA MU MpoLeccoB. HayyHble runoTesbl. Pusnyeckue
3aKOHbI 1 TeopuK. ["paHuLbl NPUMEHUMOCTI (PU3NYECKMX 3aKOHOB. MPUHLMN COOTBETCTBUS.
Pofb U MecTo (3K B (hOPMUPOBAHWM COBPEMEHHOW Hay4HOM KapTUHbI MUpa, B
NPaKTUYECKON AeATeIbHOCTM NOLEN.
JemMoHcTpauun
AHanorosble 1 UMHPOBbLIE N3MEPUTENbHBIE TPMOOPbI, KOMMNLIOTEPHbIE AATHUKN.

Pasgen 2. MexaHuka

Tema 1. KuHemaTuKa

MexaHnuyeckoe ABvKeHWe. OTHOCUTENLI OCTb  MeXaHW4eckoro AswkeHusa. Cucrtema
oTcuérta. TpaeKTopus. >

MepemellieHNe, CKOPOCTb (CpPefHss CKOPOCTb, MIHOBEHHas CKOPOCTb) M YCKOpeHue
MaTepuasibHOM TOYKK, MX MPOEKUMN Ha OCKM CUCTEMbl KoopauHat. CroXKeHue nepeMeLLeHnin um
C/TIOXKEHWNE CKOPOCTEMN.

PaBHOMEpPHOE M PaBHOYCKOPEHHOE MPAMOMHEHOe ABVXKEeHMe. [padmkmM 3aBUCUMMOCTU
KOOPAMHAT, CKOPOCTU, YCKOPEHMS, NMYTU U NepeMeLLeHNs MaTepuaibHOM TOUKM OT BPEMEHMN.

CB0o60AHOe NafeHne. Y CKopeHre CBOBOAHOMO nafeHus.

KpvBONnHeliHOe  ABWMXKEHME. [BMXKEHME MaTepuasibHOM TOUKM MO  OKPYXXHOCTU C
MOCTOSIHHOM MO MOAY/K0 CKOPOCTbO. YT/10Bas CKOPOCTb, JIMHeHass CKOpoCTb. [lepuof u
yacToTa obpaLleHus. LieHTpocTpeMmnTeIbHOe YCKOpPeEHMe.

TexHMYecKne YCTPOWCTBA W MNPaKTUYECKOe MNPUMEHEHWE: CMUAOMETP, [ABMXKEHME
CHapALoB, LenHble 1 peMEHHbIE nepesayn. ?

JemMoHCcTpauun

Mogenb cucTembl OTCYETA, WUINKOCTPALMNA KUHEMATUYECKMX XapaKTePUCTUK ABVXKEHNS.

MpeobpaszoBaHne ABVKEHWIA C UCNOMb30BaAHWEM MPOCTbIX MEXaHW3MOB.

MageHve Ten B BO3AYXe U B paspeXkeHHOM; NPOCTPaHCTBe.

HabnogeHve ABvXeHNs Tena, 6poLLeHHOro Nog Yr/ioM K rOPU30HTY U rOPU3OHTa/IbHO.

3mepeHre yckopeHus CBOGOAHOIO NajeHus.

HanpaeneHvie CKOPOCTU MY ABVXKEHUM MO OKPYXXHOCTMK.

YUeHNYEeCKMIA 3KCNepUMEHT, nabopaTopHble paboThbl

W3yuyeHre HepaBHOMEPHOIO ABVXKEHUS C LieNbio OnpeaeneHns MrHOBEHHOM CKOPOCTU.

WccnefoBaHne — COOTHOLIEHWS — MeXAy — MyTamW,  NPOWMAEHHbIMM  Tenom  3a
nocnefosate/lbHble paBHble MPOMEXYTKA BpPEMEHW MpU  PaBHOYCKOPEHHOM [BMXEHUM C
HayasibHOM CKOPOCTbIO, PABHOMN HYJIHO.

M3yueHne ABMKEHNS LIAPWKA B BA3KOW XMUAKOCTW.

3yyeHue aBuKeHUA Tefa, GPOLLEHHOr0 rOPU30HTA/bHO.

Tema 2. AnHamnka c

MpuHUMN oTHOCKTeNbHOCTY Manunes. Mep.blii 3aKoH HblOTOHA. HepumanbHble CUCTEMBI
OTCuYéTa.



Macca Tena. Cuna. [MpuHuMn cynepno3vumn cun. BTopoli 3akoH HbloTOHa ans
maTepuanbHOM TOUKW. TPeTuil 3aKoH HIMOTOHA A/19 MaTepuasibHbIX TOYEK.

3aKOoH BCeMUpHOro TaroteHna. Cuna TaxXectu. NepBas KOCMUYECKast CKOPOCTb.

Cwuna ynpyrocTu. 3akoH 'yka. Bec Tena.

TpeHune. Buabl TpeHus (MOKOS, CKOMbXeHus, KaveHus). Cuna TpeHusa. Cyxoe TpeHue.
Cuvna TpeHWs CKOJMIbXXeHUs 1 cuia TPeHus nokos. KoathumuueHT TpeHus. Cuia conpoTuBEHNA
npy ABUXKEHUW Tena B XXUAKOCTU UK rase.

MocTynaTesibHOE M BpalaTesibHOe [BMKeHMEe abCOMOTHO TBEPLOrO Tena.

MOMEHT cu/ibl OTHOCUTENbHO OCK BpalleHus. [1neyo cunbl. YcCnosusa paBHOBeCUS
TBEPAOro Tena.

TexHMYecKMe YCTPOMCTBA M MPaKTUYECKOE MPUMEHEHMe: MOAWUNHUKA, [ABUKEHWe
NCKYCCTBEHHbIX CMYTHUKOB.
JemMoHcTpaumu
FBNEHME MHepLUN.
CpaBHeHWe Macc B3aMMOJENCTBYHOLLMX Tef.
BTopoi1 3akoH HbOTOHa.
V13mepeHune cun.
CnoxeHue cun.
3aBMCUMOCTb CWU/IbI YNIPYTroCTK OT AedopmMaLiiu.
HesecomocTb. Bec Tena npu yCKOPeEHHOM noAbéMe 1 NajeHun.
CpaBHeHMe Cu TPEHUSA MOKOA, KaYeHUS N CKOMbXKEHUS.
Ycnosusa paBHOBecUA TBEpAOro Tena. Buabl paBHoBecus.
YUeHNYeCKmniA aKCNepuMeHT, nabopaTopHble paboThbl
3yueHve aBvKeHMs BpycKa No HaKIOHHOM NIOCKOCTM.
ViccnepgoBaHue 3aBUCUMOCTU CWUM YNPYTrOCTM, BO3HUKAIOLWLUX B MPYXWUHe U Pe3VHOBOM
o6pasLie, OT nx gedopmauu.

WccnefoBaHWe yCOBWIA paBHOBECUS TBEPAOIO Te/a, MMEOLLEro OCb BPaLLeHUs.

Tema 3. 3aKOHbI COXpaHEHUSA B MeXaHUKe

MMnynbc mMaTepuasibHOM TOUKK (Tena), CUCTEMbI MaTepUasbHbIX ToYeK. MNYbC Cunbl 1
N3MeHeHne nmnNynbca Tena. 3aKoH CoOXpaHeHUsa UMNynbca. PeakTUBHOE ABUXKEHME.

PaboTa cunbl. MOLLIHOCTb CUMbL.

KnHeTnyeckas aHeprus marepuasibHON Touku. Teopema 06 WM3MEHEHWU KUHETUYECKONA
3Hepruu.

MoTeHumanbHaa aHeprus. MoTeHUManbHas sHeprus ynpyro AeopMmMpoBaHHOM MPYXXMHBbI.
MoTeHUmMabHasa aHeprus Tena B6M3n NOBEPXHOCTHN 3eM/In.

MoTeHUMasbHble M HenoTeHUManbHble cubl. CBS3b PaboTbl HEMOTEHUMASbHbIX CU C
MN3MEHEHNEM MeXaHNYeCKOM 3HEPrn CUCTEMbI TeN. 3aKOH COXPaHEHUS MEXaHUYECKOW SHEPrun.

Ynpyrve v Heynpyrue cTo/IKHOBEHUS.

TexHMYecKMe YCTPOMCTBA M NPaKTUYeCKoe MpYMeHEeHWe: BOLOMET, KOMEP, NPY>XUHHBbIA
NNCTONET, ABMKEHWE PaKET.

JemMoHcTpaumu

3aKOoH CoXpaHeHusa UMNynbea.

PeakTuBHOe [BMXEHME.

Mepexon NoTeHLMaNbHOW 3HEPTNW B KUHETUYECKYIO 1 06paTHO.

YUeHNYecKmnid IKCNepuMeHT, nabopaTopHble paboThbl



M3yyeHne abCONOTHO Heympyroro ygapr p MOMOLWBH ABYX OAMHAKOBbIX HUTAHbLIX
MasTHVUKOB. I

WccnepoBaHne cBA3M paboTbl CUbl C U3MEHEHMEM MEXaHWUYeCcKOM 3Hepruy Tefa Ha
npuMepe PacTEXeHUs Pe3VHOBONO XryTa :

|
Pasgen 3. MonekynsapHasa usmka 1 TepmogmMHaMmmka

Tema 1. OCHOBbI MONEKYIAPHO-KMHE T MYECKO Teopum

OCHOBHbIE NOMNOXEHUS MONEKYISPHO-KUHETUYECKOW TEOPUM 1 UX OMNbITHOE 060CHOBAHME.
BpoyHoBCKOe [fBWKeHue. Auddysus. Xapaktep [ABWKEHMS U B3aMMOAEWCTBUSA  YacTul,
BellecTBa. Mofennm CTPOeHUs ras30B, >KMAKOCTe W TBEPAbIX Ten U 0O6bACHEHME CBOWCTB
BellecTBa Ha OCHOBe 3TMX Mojeneil. Macca M pasMepbl Monekyn. KonmyecTBO BeLLECTBa.
lMocTosAHHas Asorafpo. *

Tennosoe paBHOBecve. TemnepaTypa 1 eé k3mepeHue. LLikana Temnepatyp Lienscus.

Mogenb naeanbHoro rasa. OCHOBHOe YpaBHEHWE MOMEKYNSAPHO-KUHETUYECKOW Teopum
naeasibHOro rasa. AGCONIOTHasA TemnepaTypa Kak Mepa CpefHeli KWHETUYECKOW 3Hepruu
TENI0BOro ABWXKeHWA Yactuy rasa. Llkana Temnepatyp KenbBuHa. [a30Bble 3aKOHbI.
YpaBHeHVe MeHgeneeBa-KnaneipoHa. 3akoH [anbToHa. 3onpouecchl B uaeasbHOM rase c
MOCTOSAAHHbLIM KOMMYeCTBOM BellecTBa. ['padmueckoe npeacTas/ieHNe M30MPOLLECCOB: U30TepMa,
n3oxopa, n3obapa.

TexHUYeCKMe YCTPOMCTBA U NPaKTUYECKOe 1PUMEHEHME: TePMOMETP, GapoMeTp.

JemoHcTpauuu

OnbITbl, [OKasblBalOLMe [OWCKPETHOe CTPOEHWe BeLecTBa, (oTorpaum  MoseKys
OpraHMyecKnX CoefMHEHNIA.

OnbITbl NO AUQNY3UM XMUAKOCTER Y ras3os. ,

Mogenb 6p0yHOBCKOIO ABVKEHNS.

Mogenb onbiTa LUTepHa. ,

OnbITbl, [OKa3blBatoLLMe CYLLECTBOBAHME LI3KMONEKYNAPHOr0 B3aMMOLENCTBUS.

Mogenb, unnicTpupytoLLas NpUpoay AaB/eHNs rasa Ha CTeHKM Cocyaa.

OnbITbl, UNKOCTPUPYIOLLNE YPaBHEHME COC MOfHWA NAeaNibHOrO rasa, 13onpoLecehbl.

YUeHNYEeCKMIA IKCNEPUMEHT, nabopaTopHble paboTbl

OnpegeneHne Maccbl BO3flyXa B K/IaCCHOM KOMHaTe Ha OCHOBE W3MepeHMin 06bEMa
KOMHaTbI, AaB/ieHWst U TeMnepaTypbl BO3AyXa B HE

VccnepoBaHue 3aBUCMMOCTI MEXAY NapameTpamyt COCTOSAHMS PaspeXkeHHOro rasa.

Tema 2. OCHOBbI TepMOANHAMUKN

TepmoanHaMuyecKas cuctema. BHYTPeHHSS 3Heprusi TepMOAMHAMUYECKOW CUCTEMbI W
Cnocobbl eé n3MeHeHUs. KonmyecTBo TensioTbl U paboTa. BHYTPEHHAS 3Heprus O0gHOATOMHOIO
naeanbHOro rasa. Buabl Tennonepesayn: Tens0NpoBOAHOCTb, KOHBEKLMSA, U3MyYeHve. Y aenbHas
Tenn08MKOCTb BelllecTBa. KonmyecTBo TensoThbl Npuy Ternsonepesaye.

MoHATMEe 06 agmabaTHOM npouecce. [epBblil 3aKOH TepMOAUHAMUKW. TpumeHeHve
MepBoro 3akoHa TepMOAMHaMUKK K 13onpoveccam . ['paduyeckan nHTepnpeTaumsa paboTbl rasa.

BTopoi1 3aKOH TepmoAMHaMUKN. HeobpaTMMOCTb NPOLLECCOB B NMPUPOSE.

Tennosble MalWMHbI. MPUHUMNBLI 4eACTBUA ~ennoBbIX MalnH. Mpeobpa3oBaHWs 3HEPTUN B
TennoBbIX MalmHax. Koah(puumeHT nonesHoro AeicTBus TenioBor MalmHbl. Linkn KapHo u
ero KoahMuUMeHT NONE3HOro AENCTBUS. IKONOrnYeckme npobieMbl TEMNO3IHEPTETUKN.

TexHMYecKne YCTPOMCTBA WM MPaKTUYECKOe MPUMEHEHWE: [BUraTeNb BHYTPEHHEro
cropaHusi, 6bITOBOIN XONOAUNBHUK, KOHAWLMOHEP.



JemMoHcTpaumu

i3MeHeHMe BHYTPeHHE 3Heprun Tena npy COBepLUEHUM paboTbl: BbIIET MPOOKM U3
OYTbINIKM MOf, [Ee/CTBMEM CXKaToro BO3AyXa, HarpeeaHwe agupa B NaTyHHOW TpPyoke nyTém
TpeHus (BULEOAEMOHCTPaLMS).

i3MeHeHWe BHYTPEHHeN aHeprum (TemnepaTypbl) Tena npu Tennonepesave.

OnbIT No aAnabaTHOMY pacLUMPEHUIO BO3AyXa (OMbIT C BO3AYLUHLIM OFHVUBOM).

Mogenun napoBoi TypOuHbI, ABUraTeNs BHYTPEHHEr0 CropaHunsi, peakTUBHOIO ABUraTesns.

YueHN4eCcKniA IKCNepuMeHT, nabopaTopHble paboThbl

3vepeHve yaensHOM Tenn0EMKOCTH.

Tema 3. ArperaTHble COCTOAHMA BellecTBa. Pa3oBble nepexossbl

Mapoobpa3oBaHMe W KOHAeHcaumsa. McnapeHne W KuneHue. AOCOMOTHadA U
OTHOCUTE/IbHaA BNaXXHOCTb BO3Ayxa. HacbIlWeHHbIM nap. YenbHas Tensota napoobpasoBaHus.
3aBMCMMOCTb TeMnepaTypbl KUMEHNUSA OT AaBNEHUS.

Teépgoe Teno. Kpuctannnyeckne n amopgHble Tena. AHU30TPONNA CBOMCTB KPUCTa//IOB.

Xngkue kpuctannbl. CoBpeMeHHble MaTepuanbl. [MnaeBneHne W KpuctanaMsauus. YpaesbHast
Tennota nnasneHns. Cybnmmaums.

YpaBHeHMe TennoBoro 6anaHca.

TexHMYecKMe YCTPOMCTBA W MPaKTUYECKOe MPUMEHEHME: TUTPOMETP W MCUXPOMETP,
KanopumeTp,  TEXHOMOMMU  MOMyYeHWUs  COBPEMEHHbIX  MaTepuasioB, B TOM  uuche
HaHOMaTepuasioB, ¥ HaHOTEXHO/OMUN.

"% [demoOHCTpauuu

CBOICTBa HACbILLIEHHbIX MapOoB.

KuneHne npy NOHWXEHHOM [aBfieHUN.

Cnocobbl N3mMepeHns BNaXKHOCTU.

HabnoaeHve HarpeBaHUsi U NNaBneHNs KPUCTa/IIMYECKOrO BeLLIECTBa.

JeMoHCcTpauusa KpucTasinios.

YUYeHNYeCKuMiA 3KCNEPUMEHT, NabopaTopHble,paboThl

3mepeHne OTHOCUTENbHOM BNaXXHOCTU BO3AyXa.

Pasgen 4. OnektpognHamuka

Tema 1. dneKkTpocTaTUKa

AnekTpusaumna Ten. ONEKTPUYeCKWiA 3apsaf. [Ba BuAa 3MEKTPUYECKMX  3apsifios.
[MpPOBOAHUKK, AU3NEKTPUKN 1 NONYNPOBOAHUKA. 3aKOH COXpPaHeHUs 31eKTPUYECKOro 3apsasa.

B3avmogeiictBe 3apsagoB.  3akoH  KynoHa.  TOYeYHbI  3NEeKTPUYECKUin  3apsg.
AnekTpuyeckoe mnone. HanpskEHHOCTb 3neKTpuyeckoro nonsd. [puHUMN  cyneprnosvumn
ANEKTPUYECKUX NONENA. JIMHUM HaNPSXKEHHOCTW 3N1IEKTPUYECKOrO MONS.

Pabota cun  anekTpoctaTMyeckoro nons. lloTeHuman. PasHOCTb  MOTEHLMaIOoB.
[MPOBOAHUKMN U AN3NEKTPUKN B 3MIEKTPOCTATUYECKOM Mone. JuanekTpuyeckas npoHULAeMoCTb.

ONeKTPOoEMKOCTb. KoHaeHcaTop. 3neKTPOEMKOCTb M/IOCKOro KOHAeHcaTopa. 3Heprus
3apPAXKEHHOr0 KOHAEeHcaTopa.

TexHMYecKMe YCTPOMCTBA W MPaKTUYECKOe MPUMEHEHME: 3M1eKTPOCKON, 3/1eKTPOMETP,
aNeKTpocTaTMyecKasa 3almMTta, 3a3em/eHue 3/1eKTpornpuoopoB, KOHAEHCATOp, KOMUPOBasbHbIN
annapart, CTPYMHbIA NPUHTEP.

JemMoHCcTpaumun

YCTPOMCTBO M NPUHLMN LEACTBUSA 3NEKTPOMETpA.

B3avmofelicTBre HasNeKTPMU30BaHHbIX Tesl.



DNeKTPUYeCKoe Mose 3apsKeHHbIX Ten.

[MpOBOAHUKM B 3/1EKTPOCTATUYECKOM Mofie, |

AnekTpocTaTnyeckas 3almTa.

[N3neKTpuKM B 3/1EKTPOCTATUHYECKOM MMOJIe.

3aBUCUMOCTb  3/1IEKTPOEMKOCTM  MJIOCKOr3d: KOHAeHcaTtopa OT NOWajan  naacTuH,
PacCTOAHNA MEXAY HAMW W [U3NEKTPUYECKON NPOHULAEMOCTMU.

SHepruga 3aps>keHHOro KoHAeHcaTopa.

YUeHNUECKUIA IKCNEPUMEHT, nabopaTopun rpaboThl

V3mepeHne 3neKTPoOEMKOCTM KOHZAEHcaTopa.,

Tema 2. MOCTOSIHHbIN 3N1eKTPUYECKNA TOK. TOKM B pa3NYHbIX cpejax

ANEeKTPUYECKMIA TOK. YCNOBUSA CYLLECTBOBAHWS 3M1EKTPUYECKOr0 TOKa. VICTOYHMKM TOKa.

Cvina Toka. MoCTOsHHbIN TOK. I
HanpsyeHne. 3akoH OMa 4ns yyacTka Lenb.
AneKTpuyeckoe COMpPOTUB/IEHME. Y nensHoe COMpPOTUB/EHNE BeLLleCTBa.

MocnefoBatenibHOE, NapasnenbHoe, CMeLlaHHoOe C3eANHEHWE MPOBOLAHUKOB.

PaboTa 3/1eKTp1yecKoro Toka. 3akoH xoynga-JleHua. MoOLWHOCTb 3M1eKTPUYECKOr0 TOKa.

ANEeKTPOABMXKYLLAA Cuna U BHYTPeHHee COMPOTUB/IEHNE NCTOYHUKA TOKa. 3akoH Oma ans
MOJIHOW (3aMKHYTOW) 3neKTpuyeckoi Lenn. KopoTkoe 3amblKaHue.

ANeKTPOHHaA NPOBOANMOCTb TBEPAbLIX META/N0B. 3aBUCUMOCTL COMPOTUB/IEHNA METa/1/10B
OT TemnepaTtypbl. CBepXnpoBOANMOCTb. f

ANeKTPUYECKNIA TOK B BakyyMe. CBOINCTBA: NIEKTPOHHbIX MyYKOB.

MonynpoBofgHNKW. COOGCTBEHHast W MpuMecHas MPOBOAVMMOCTb  MONYNPOBOAHWKOB.
CsolicTBa p-n-nepexoga. MonynpoBogHMKOBbIE NPUGOPBI.

JNeKTPUYEeCKMin TOK B pacTBOpax W pacriaBax 3M1eKTPOINTOB. IEKTPOUTUYECKaS
anccoumaums. SNeKTponus.

ANeKTPUYECKUI TOK B rasax. CaMoCTOSATE/NbHbIA 1 HECAMOCTOATE/IbHLIN paspsg. MonHus.
Nna3ma.

TexHMYecKne YCTPOMCTBA W MPAKTUYECKOe MPUMEHEHWEe: aMmnepmeTp, BOSbTMETP,
peocTar, WCTOYHWMKM TOKa, 3NieKTpoHarpesa! e/flbHble  NpUOopbl,  3/1EKTPOOCBETUTENbHbIE
npuvoopbl, TEPMOMETP COMPOTUB/EHUS, BaKyyMHbIA [AMOA, TEPMUCTOPbl M (HOTOPE3UCTOPbI,
NoynpoOBOAHMKOBBIV AMOA, Fa/lbBaHMKa.

JemoHcTpayuu

V13mepeHue cunbl TOKa 1 HanpsXeHus.

3aBMCUMOCTb  COMPOTUB/IEHUSA LMIUHAPUYECKUX MNPOBOAHWKOB OT [AJ/IMHLI,  NoLWwaamn
NnornepeyHoOro ceyeHNsa 1 matepuana.

CwmeLlaHHOoe coeanHeHME NPOBOAHNKOB.

MpsMoe M3MepeHne 3MeKTPOABMXKYLLEN cunbl. KOPOTKOe 3aMblKaHWe ra/lbBaHUYECKOro
3/1EMEHTA N OLeHKa BHYTPEHHEro ConpoTUBIEHUS.

3aBMCMMOCTb COMNPOTUB/IEHNA METa/11I0B OT TEMMEPATypbl.

[MpoBOAUMOCTL 3/1EKTPOUTOB.

VckpoBoiA pa3psi U NPOBOAMMOCTb BO3AyXa.

OLHOCTOPOHHSASA NPOBOAUMOCTbL AMOAA.

YUeHNYeCKuniA IKCNepUMeHT, nabopaTopHble paboThl

3yyeHne cMeLlaHHOro CoeanHEHUS Pe3nCTOpPOB.

V3vepeHve  aneKTpoABWMXKYLLEW  CWbl  UCTOYHMKA TOKA W ero  BHYTPEHHero
COMPOTUB/IEHUS.



HabntofeHve 3n1eKTponnsa.

MexxnpegmMeTHbIe CBA3U * *

W3yuyeHre Kypca (m3nkyM 6a30BOro ypoBHs B 10 Kracce OCYLLECTBASETCA C YYETOM
COAEPXKATe/IbHbIX  MEXMPeAMETHbIX CBA3eld C KypcamMu MaTeMaTuKu, OuOoNnorumn, Xumuu,
reorpauu n TeXHOMOTUM.

Me>KnpegMeTHble MOHATUA, CBA3aHHble C U3yYeHMEM METOLOB Hay4HOro MO3HaHUS:
AB/MIEHNE, Hay4HbIA (aKT, runoTesa, (U3M4Yeckas BefMUMHA, 3aKOH, Teopwus, HabnogeHue,
3KCNEPUMEHT, MOAENMPOBaHNE, MO/ENb, N3MEPEHNE.

MaTemMaTuKka: pelleHWe CUCTEMbl YpaBHEHWI, JNIMHeNMHad (yHKUWs, napabona,
runep6ona, Ux rpaukn 1 CBONCTBA, TPUrOHOMETPUYECKME (DYHKLMN: CUHYC, KOCUHYC, TaHIEHC,
KOTaHreHc, OCHOBHOE TPUIOHOMETPUYECKOE TOXAECTBO, BEKTOPbl M WUX MNPOEKLUMM Ha OCu
KOOPAWHAT, C/OXEHNe BEKTOPOB.

Buonorus: mexaHW4YeCKoe ABVDKEHWME B XXMBOW MpupoAe, Auddysns, ocmoc, Tenn006MeH
YXUBbLIX OpPraHn3moB (BuAbl TENAoMNepeaayn, TENI0BOE PaBHOBECUE), SNEKTPUYECKME SBMEHUS B
YKMBOI npupoge.

XUMUS: AUCKPETHOE CTPOEHME BeLLecTBa, CTPOEHWE aTOMOB WM MOJIEKY/, MOJb BELLecTBa,
MOMSpHas Macca, TensoBble CBOWCTBA TBEPAbIX TeN, >XXWAKOCTEW W rasoB, 3MNEKTPUYECKMe
CBOICTBA META/I/I0B, 3/1IEKTPOIMTMUYECKAA AMCCoLMaLms, raibBaHNKa.

eorpadmsi: BNaXKHOCTb BO3AyXa, BETPbI, 6apoMeTp, TEPMOMETP.

TexHonorus: npeobpasoBaHne ABMXKEHWUIA C UCMOMb30BaHMEM MEXaHU3MOB, YYET TPEHUSA B
TEXHVKe, MOALIMMHUKKL, WCNO/Mb30BaHWE 3aKOHA COXpaHeHUs MMMynbca B TEXHUKE (pakeTa,
BOAOMET W Apyrue), [ABWUraTeNnb BHYTPEHHEro CropaHus, mnapoBasi TypbuHa, O6bITOBOM
XO0NOAWNbHWK, KOHAMUMOHEP, TEXHOMOMMN NOMYYEHNS COBPEMEHHbIX MaTepuanoB, B TOM YKCne
HaHOMaTepuanoB, W  HaHOTEXHONMOrMKW,  3MEKTpoCTaTMYecKas  3almTta,  3a3eM/ieHue
3NEKTPONPMO0OPOB,  KCEPOKC, CTPYWHbLIA  MNPUHTEP,  3MeKTpoHarpeBaTesibHble  NpUbopbI,
3/1eKTPOOCBETUTESIbHbIE NMPUOOPBI, Fa/IbBAHMKA.



MIAHNPYEMBbBIE PE3YJIbTATbl OCBOEHUNA MNMPOIMPAMMbBLI MO ®UN3NKE HA
YPOBHE CPEAHEIO OBLUEINO OBPA30O! AHNA
I
OcBOeHMe y4eGHOro npeaMeta «dU3MKa» Ha YPOBHE CpeaHero o6LIero 06pa3oBaHus
(6a30BbIi  YpOBEHb)  [O/MKHO  OGECMEUYNTb  [JOCTUDKEHWME  CMEAYHWMX  JIMYHOCTHBIX,
MeTanpeMETHbIX U NpeaMeTHbIX 06pa30BaTe/lbHbIX Pe3y/bTaToB.

»
NMMYHOCTHBbIE PE3Y/IbTATDI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUS y4ebr oro npegmeTa «®Pusnka» LO/MKHbI OTpaXaTb
FOTOBHOCTb M CMOCOGHOCTb 0BYYatOLLMXCS PYKOBOACTBOBATLCS CHOPMMPOBAHHON BHYTPEHHEN
NO3ULUMEA SINYHOCTU, CUCTEMOM LEHHOCTHbIX OpPUeHTauuid, MO3UTUBHbLIX  BHYTPEHHMX
ybeXaeHWin, COOTBETCTBYHOLUMX  TPAAULMOHHOM  LEHHOCTSIM  POCCUIACKOTO  06LLUECTBa,
pacLUMpeHMe >KU3HEHHOrO OMbiTa M OMblTa AEAT ;IbHOCTM B NPOLIECCE peann3auuyM OCHOBHbIX
Harnpae/ieHWA BOCNMUTATENbHON AeATENbHOCTU, B TOM YMC/E B YacTy:

1) rpa>kgaHCKOro BoCNMUTaHWs:

CPOPMMPOBAHHOCTb  TPaXAAHCKON  no3! Aunm  00y4atollerocs Kak akTUBHOIO
OTBETCTBEHHOIO Y/ieHa POCCUIACKOro 06LIecTBa;

NPUHATNE TPaAMLMOHHBIX O0OLLIEYENOBEYECKUX TYMaHUCTUYECKUX W [AEeMOKPaTUYEeCKMX
LIeHHOCTEl; ;

FOTOBHOCTb BECTWM COBMECTHYIO [AeATeNlbHOCTb B MHTEpecax rpax4aHCKoro o6LLecTBa,
y4yacTBOBaTb B Camoynpas/ieH!n B 06pa3oBaTe/bb0il OpraHu3aunm,;

YMeHMe B3aMMOfENCTBOBATb C COLUMaNbHbIMA WHCTUTYTaMW B COOTBETCTBUMM C  UX
(YHKUMAMI 1 HA3HAYEHWEM;

FOTOBHOCTb K 'yMaHWUTapHOM U BOJIOHTEPCKON AeATeNbHOCTY;

2) NaTpMOTUYECKOro BOCMNTaHUSA:

ChOpMMPOBAHHOCTb POCCUIACKOI FpakaaHe Coii MAEHTUYHOCTI, NaTPUOTM3MA,;

LLEHHOCTHOE OTHOLLEHMEe K roCy[apCTBEHHbIM CUMBOMAM, [AOCTUKEHUSM POCCUACKUX
YUEHbIX B 0611aCTN (IM3NKIN N TEXHUKMN; :

3) AyXOBHO-HPABCTBEHHOI0 BOCMMTAHMSA:

CPOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHMSA, 3TUYECKOrO NMOBELEHMS;

CMOCOOHOCTb OLEeHMBATb CUTYauMt0 U NPUHMMATb OCO3HaHHbIE PELLEHUS, OPUEHTUPYSACH
Ha MOpa/IbHO-HPaBCTBEHHbIE HOPMbI U LIEHHOCTU, B TOM YMC/IE B AEATENIbHOCTW YYEHOIO;

0CO3HaHWe NIMYHOrO BKaaa B MOCTPOEHUNE j CTOMYMBOrO GyAYLLErO;

4) 3CTeTNYECKOr0 BOCMUTAHUSA:

3CTETUYECKOE OTHOLLEHME K MUPY, BK/KOYA | 3CTETMKY Hay4yHOro TBOPYECTBa, MPUCYLLEro
(h3nyeckoii Hayke;

5)TpyaoBoro BOCNUTaHUS: :

MHTEPEC K pasnnyHbIM Ccepam NPOGecCUOHaNbHOW  AeATeNbHOCT, B TOM  yucne
CBA3aHHbIM C (DM3UKOM W TEXHUKOMN, YMeHWe COBepLlaTb OCO3HaHHbIA BbIGOP OyayLLel
npodeccun 1 peann3oBbiBaTb COOCTBEHHbIE XXM3HEHHbIE MaHbl;

FOTOBHOCTb M CMOCOGHOCTb K 06pa30BaHMIO M CaM006pa3oBaHMIO B 06/1aCTW (PU3NKM Ha
MPOTSHKEHNMN BCEW XKN3HMK; :

6) 9KO/I0rMYeCcKoro BOCNUTaHUS:

ChOPMMPOBAHHOCTb  3KOMIOTMYECKON  KynbTypbl, OCO3HaHWE N106anbHOr0 XapakTepa
3KOMOrMYeCKNX npobnem;



NNaHUPOBaHME W OCYLLECTB/IEHWe [EeCTBUIA B OKPYXKalOLLE cpefle Ha OCHOBE 3HaHWs
LieNein YCTOMYMBOrO Pa3BUTUS YENIOBEYECTBA;

paclUMpeHne OMbiTa AeATeNbHOCTW  3KOMOrMYEcKol  HampaBNeHHOCTUM Ha  OCHOBe
NMEHOLLLMXCS 3HAHUIA N0 (DU3NKE;

7) UEHHOCTW Hay4yHOro No3HaHWUS:

ChOPMMPOBAHHOCTL  MMPOBO33PEHMS,  COOTBETCTBYHOLLIENO COBPEMEHHOMY  YPOBHIO
pasBUTUS (PU3NYECKON HAYKU;

0CO3HaHMWe LieHHOCTN Hay4HOW [esTeNbHOCTW, TOTOBHOCTb B MPOLIECCE M3YUeHUs! (PU3NKN
OCYLLECTB/SATb MPOEKTHYHO M UCCNEA0BATENbCKYIO AeATeNbHOCTb MHANBMAYAbHO U B rpynme.

METAIMNPEOMETHbBIE PE3YJIbTATbI

Mo3HaBaTe/lbHbIE YHMBEPCA/IbHbIE YUYebHble AeNCTBUS
Ba3oBble TIOrnyecKue AencTens:

CamMoCTOsITeNIbHO  (hOPMYNINMPOBaTb W aKTyanv3MpoBaTb MPo6neMy, paccMaTpuBaTb €€
BCECTOPOHHE;

onpeaensTb Lenu AesTeNlbHOCTK, 3a4aBaTb NapaMeTpbl Y KPUTEPUM UX LOCTUKEHWS,

BbISIBNISITb 3aKOHOMEPHOCTU 1 NPOTMUBOPEUNS B PaCCMaTPUBaEMbIX (IU3NUECKUX SBMEHMSIX;

paspabatbiBaTb NaH peLleHns NpobaeMbl C YHETOM aHa/IM3a UMEOLMXCA MaTepuasibHbIX
N HemaTepuanbHbIX PECYpCoB;

BHOCUTb KOPPEKTMBbI B [eSTENIbHOCTb, OLIEHMBAaTb COOTBETCTBME PEe3y/bTAaTOB LIENAM,
OLIEHMBATb PUCKW NOCNEACTBUIA AeATENbHOCTHY,

KOOPANHMPOBaTb W BbINOMHATL PaboTy B YCMOBUAX pPeabHOro, BUPTYaNlbHOTO W
KOMOWHMPOBAHHOI O B3aMMO/EeNCTBUS;

pa3BMBaTb KpPeaTUBHOE MbILLIIEHME MPW PELLEHNN XM3HEHHbIX NMPOG/eMm.

BasoBble nccnegoBaTeNbCKMe AeNCTBUS:

BafleTb Hay4HON TEPMMUHOMOMMEN, K/IHOUEBLIMU MOHATUAMU U MeTOAaMU (IU3NYECKOIA
HayKu;

BNafeTb HaBblKaMW Y4YeOHO-MUCCNef0BaTeNbCKOM U MPOEKTHOM AeATeNIbHOCTU B 06/1acTu
(hM3nKK, CNOCOBHOCTBLIO N FOTOBHOCTBLHD K CaMOCTOSTE/IbHOMY MOUCKY METOO0B peLLeHns 3adaq
(hM3MYECKOro COAEPXKaHNs, MPUMEHEHNIO Pa3INYHbLIX METOAOB NMO3HAHWS;

BNageTb BUAaMW AeATeNIlbHOCTM MO MOJlyYEeHMKO HOBOMO 3HaHMS, ero WHTepnpeTauuu,
npeobpasoBaHNIO M MPUMEHEHUIO B Pa3/INYHbIX YYebHbIX CUTyaumsax, B TOM 4YuUC/e Mpu
CO3aHnM Yy4ebHbIX NPOEKTOB B 06/1aCTN (IU3NKMK;

BbISBNATb MPUYMHHO-CNEACTBEHHbIE CBA3M W aKTyaiu3upoBaTb 3afady, BblABUraTb
rmnoTesy e€ pelleHns, HaxoauTb aprymMeHTbl [ANS [OKa3aTenbCTBa CBOWX YTBEPXKAEHWIA,
3afaBaTb NapaMeTpbl Y KPUTEPUU PELLIEHUS;

aHaM3MpoBaTb MOMlyYeHHble B XOAe pelleHWs 3afayun  pesynbTartbl, KPUTUYECKU
OLLeHMBATb MX JOCTOBEPHOCTb, MPOrHO3MPOBATb M3MEHEHWE B HOBbIX YC/IOBUSAX;

CTaBUTb M (POPMYNMPOBaTb COOCTBEHHbIE 3afayn B 0Opa3oBaTe/lbHOW [AesTeNbHOCTU, B
TOM YKC/e NPU N3YYEHUN (DU3UNKN;

[laBaTb OLEHKY HOBbIM CUTYaLMsM, OLEHMBATb MPUOOPETEHHbIN OMbIT;

YMETb MEPEHOCUTL 3HaHMS MO (PU3MKE B MPAKTUYECKYHD 06/1aCTb XKU3HEAEATENbHOCTY;

YMETb MHTErpMpoBaTh 3HaHWS U3 pasHbIX NPeAMETHbLIX 06MacTel;

BblABUraTb HOBbIE MW, NpeanaraTb OPUTrMHaIbHbIE MOAXO/bl U PELLEHNS;

CTaBUTb NPOGEMbI 1 3afaun, AONYCKaloLWMe anbTePHATUBHBIE PELLIEHNS.



PaboTa ¢ MH(opmaumei:

BMafleTb HaBblKAMW MOMYYeHUS MHOPMALIMM (PU3NYECKOTO COAEPXKaHWSt U3 UCTOYHWUKOB
pasHbIX TWMOB, CaMOCTOATE/IbHO OCYLLECTBMSATb MOWUCK, aHanM3, CcucTeMatu3auuio W
NHTEPNPEeTaLMIO MHGOoPMaLMKX pa3fInyHbIX BUAOB fl POpM NpeacTaB/eHus;

OLEHMBATb AOCTOBEPHOCTb MHGopMaUun;

MCNOMb30BaTb CPeAcTBa WMHMOPMALUMOHHBLIX U KOMMYHUKAUMOHHbLIX TEXHOMOTMNA B
PELLUEHUN KOTHUTUBHbIX, KOMMYHUKATMBHbLIX W OPraHuM3aUMOHHbIX 3ada4y C CO6MAeHMEM
Tpe6oBaHM 3PrOHOMUKM, TEXHUKIM 630MacHOCTH, TUIMEHbI, PECYPCOCOepeXXeHmns, NPaBoBbIX U
3TUYECKMX HOPM, HOPM MH(OPMALIMOHHOR 6e30NacHOCTY;

co3faBaTb TEKCTbl (DM3NMYECKOr0 COAEPXKaHWA B Pa3/N4YHbIX ¢opmatax C Y4ETOM
Ha3HayeHMs MHQoOPMaUMM W LEeNeBOi  ayauTopuK, BblOMpas onNTUManbHytO  opmy
npeacTaBNeHNs 1 BU3yanm3aLun. «

!> *
KoMMYyHMKaTUBHbIE YHUBEPCasIbHbIE yUebHble AeNCTBUS:

OCYLLECTB/IAITb 0OLLEHME HA YPOKax (U3MKM U BO BHE-YPOUHOI LeATENbHOCTY;

pacrno3HaBaTb NPeAnoCbINKN KOH(IMKTHBIX CUTYaUWiA 1 CMArYaTh KOHGIUKTbI;

Pa3BEPHYTO WM NOTMYHO M3NaraTb CBOK "OUYKY 3PEHMSt C UCMOMNb30BaHMEM $3bIKOBbIX
CpeacTs;

MOHMMAaTb U NCMOMb30BaTh MNPEMMYLLIECTBA KOMaHAHOW U MHAMBMAYaNbHOW PaboThl;
> BbIOMpaTb TeMaTUKy M MeTOfbl COBMECTHbIX [EACTBUIA C YUYETOM OOLUMX WMHTEPECOB U
BO3MOXHOCTE KaXXA0ro YneHa KONMeKTuBa,;

NPUHMMAaTL LENM COBMECTHOW AesATenbr OCTW, OpraHvM30BbIBaTb U KOOPAMHMPOBATb
NeCTBNA MO eé AOCTMXKEHWHD: COCTaBMATb MiaH [AeNCTBUIA, pacnpefensiTb PoOn C YYETOM
MHEHWIN Y4aCTHMUKOB, 06CY>XAaTb pe3y/ibTaTbl COB IECTHON PaboThbl;

OLeHMBaTb Ka4yecTBO CBOEro BKMada M KaXAoro yyaCcTHMKA KOMaHAbl B 00LIMIA pe3ynbTaT
Mo pa3paboTaHHbIM KPUTEPUSM,;

npegnaraTb HOBble MPOEKTbI, OLEHMBATb MAEW C MO3MLMA HOBW3HbI, OPUFMHATILHOCTH,
NPaKTUYECKOM 3HAYMMOCTW;

OCYLLECTBMATbL MO3UTMBHOE CTpaTermyeckoe MoBefeHWe B Pas/IMYHbIX  CUTyaLusX,
NPOSBNSATb TBOPYECTBO U BOOOPaXKEHME, BbITb MHULMATUBHBIM.

PerynaTuBHbIe yHMUBepPcasibHble y4ebHble AeCTBMUSA
CamoopraHuzaums:
CaMOCTOSATENbHO OCYLUECTBATL MO3HABATENbHYH [AeATENbHOCTb B 06/1aCT (PU3NKN ©
acTPOHOMMMU, BbISBNATL NPO6/IEMbI, CTaBUTb U (POPMYIMPOBaTL COBCTBEHHbIE 3adauu;
CaMOCTOSATENIbHO COCTaBNATb MMaH PELUEHWst PAaCYETHbLIX M KauyecTBEHHbIX 3adady, M/aH
BbIMO/IHEHNA  MPaKTUYECKON paboTbl C  YYETOM UMEIOLLMXCA PEecypcoB, COOCTBEHHbIX
BO3MOXHOCTEN 1 NPeAnoYTeHWN;
[aBaTb OLEHKY HOBbIM CUTyaLUsM;
pacLuMpaTb paMKun y4ebHOro npegmeTa Ha CCHOBE JIMYHbLIX NPEeANOUTEHWN;
[lenaTb OCO3HaHHbIN BbIOOP, aprymMeHTMpO3aTh ero, 6paTtb Ha cebs OTBETCTBEHHOCTb 3a
peLLeHue;
OL,eHMBaTb NPUOBPETEHHBIN OMbIT;
CnocobCcTBOBaTb  (DOPMMPOBAHUIO W MPOSIBIEHUIO  3pyAuUMM B 061acTh  (PU3NKMK,
MOCTOSIHHO MOBbILLATL CBOI 06Pa30BaTE/IbHbIV M KyNbTYPHbIA YPOBEHb.
CaMOKOHTPO/1b, 3MOUVOHA/IbHbBIA UHTENEKT;



[laBaTb OLEHKY HOBbIM CUTyauusM, BHOCUTb KOPPEKTVBbI B AEATENbHOCTb, OLEHMBATb
COOTBETCTBWE Pe3yNbTaToB LieNnsam,; L

B/lafleTb HaBblkamMy MO3HABATE/IbKON Peth/IEKCUN KaK OCO3HAHUS COBEpLLAEMbIX AelCTBUA
1 MbIC/TUTE/bHBIX MPOLIECCOB, UX Pe3y/bTaToB 1 OCHOBAHMWIA;

MCNONb30BaTb MNPUEMBI PeDIeKCUN 419 OLEHKM CUTYaLmK, BbI6Opa BEPHOIO pPeLLeHNs;

YMETb OLEHMBATb PUCKWN 1 CBOEBPEMEHHO NPUHMMATL PELLEHUS MO UX CHUXKEHWIO;

NPUHUMATb MOTVBBI 1 apryMeHTbl ApYrnxX Npu aHanmnse pesynibTaTtoB AeATeNbHOCTH;

NpUHMMaTb Cebs, MOHUMas CBOWM HEA0CTaTKM M JOCTOMHCTBA;

NPUHUMATb MOTVBBI 1 apryMeHTbl ApYrnx Npu aHannse pesynbTaTtoB AeATeNlbHOCTY;

npu3HaBaTb CBOE NPaBO M NPaBO APYrMX Ha OLUMOKMN.

B npoLecce AOCTMXXEHUS TMYHOCTHBIX Pe3yNbTaTOB OCBOEHMS MPOrpaMMbl No in3unke ans
YPOBHA cpefHero 06Liero o6pa3oBaHns y 00yYatoLWMXCS COBEPLUEHCTBYETCA 3MOLMOHA/bHBIN
WHTENNeKT, npeanonararoLunii chopmMmpoBaHHOCTb:

CaMOCO3HaHWs, BKNHOYAOLLEro CrOCOOHOCTb MOHMMATh CBOE 3MOLIMOHANIbLHOE COCTOSHYE,
BUAETb HanpaBieHUs pa3BUTMS COOCTBEHHON 3MOLMOHANbHOW Chepbl, ObITb YBEPeHHbIM B Cebe;

camoperynmpoBaHus, BK/THOYALOLLIEr O CaMOKOHTPO/1b, yMeHue NPUHUMATb
OTBETCTBEHHOCTb 3a CBOE MOBefAeHWEe, CMNOCOOHOCTb adanTMpPOBaThCA K  3MOLMOHANbHbLIM
N3MEHEHUAM U NPOSBNATL TMOKOCTb, ObITb OTKPLITHIM HOBOMY;

BHYTPEHHe/ MOTMBALMKM, BK/KOYAOLLE CTPeMNeHWe K AOCTMDKEHUIO LUEnM U YCnexy,
ONTUMU3M, UHULMATUBHOCTb, YMEHWE AeiACTBOBATb UCXOAS U3 CBOMX BO3MOXHOCTEN;

amnaTun, BKIOYalOLWeld CNoco6HOCTb MOHMMATb 3MOLMOHa/IbHOE COCTOSIHWE [ApYruX,
YUYMTbIBATb €ro Npu OCYLLIECTB/EHNUN O6LLEHUNS, CNOCOOHOCTb K COMYBCTBUIO M COMEPEXMBAHWIO;

COUMaIbHbIX HaBbIKOB, BK/HOYAKOLLMX CMOCOOHOCTb BbICTPamMBaTb OTHOLLUEHUS C APYTrUMU
NOAbMU, 3a60TUTLCA, MPOABNATL MHTEPEC U paspeLlaTb KOHMIMKTBI.

MPEAMETHbIE PE3YJIbTATDI

K KoHUy 06y4yeHus B 10 Knacce npegMeTHble pe3ysnbTaTbl Ha 6a30BOM YPOBHE [O/KHbI
OTpaXaTb CHOPMUPOBAHHOCTL Y 00YYaIOLLMXCH YMEHUIA:

JEMOHCTPMPOBaTb Ha MpuMepax pPosib U MeCTo (PU3MKN B (POPMUPOBAHUN COBPEMEHHOIA
Hay4YHOW KapTWHbI MUpa, B PasBUTMN COBPEMEHHOWN TEXHWUKN W TEXHOOIMI, B NPaKTUYECKON
[eATeNIbHOCTU NIOAEN;

YUMTbIBaTb paHuLbl MPUMEHEHUS W3YYeHHbIX (U3NYECKUX MOAeNein: MaTepuasibHas
TOYKa, MHepumasibHas cuUcTemMa OTCYETa, abCONIOTHO TBEPAOe TENo, MAeaNbHbIN ras, MoLenm
CTPOEHNS Ta30oB, XXWAKOCTEN M TBEPAbIX Ten, TOUEUHbIV 3NEKTPUYECKWIA 3apsd MpU peLleHnn
(hM3nyeckmx 3agau;

pacnosHaBaTb (Pm3nyeckme sBMeHMS (MPOLIECChI) M 0OBACHATb MX HAa OCHOBE 3aKOHOB
MEXaHWUKN, MOJIEKYNAPHO-KMHETUYECKON TEOpUM CTPOEHMSI BellecTBa M 3N1EKTPOAUHAMUKW:
PaBHOMEPHOE W PaBHOYCKOPEHHOe MpPSMO/IMHENHOe [BWXXeHWe, CBOOOAHOe nafeHue Tern,
OBVKEHME N0 OKPY)XXHOCTW, WHepumns, B3auMoAeinctame Ten, Anddysms, OGPOYHOBCKOE
ABVDKEHME, CTPOEHME XXWMAKOCTE 1 TBEPAbIX Ten, M3MeHeHWe 06bEMa Ten MpW HarpeBaHUm
(oxnaxgeHun), TennoBoe paBHOBECUE, MUCMAPeHWe, KOHAEHCAUWs, NnaBfeHne, Kpuctaanmsaums,
KMNeHue, BMAXHOCTb BO3AyXa, MOBbILLEHME AABNEHWS rasa Npy ero HarpeBaHWn B 3aKpbITOM
cocyfe, CBA3b MeX[y napameTpaMy COCTOSIHMA ras3a B M30MpoLeccax, 3MekTpusauuns Ten,
B3aVIMOAENCTBYME 3apAa0B;



OMUCbIBATb MEXaHWYeCKoe [BMXKEHWE, UCMOMb3ya (PU3NYECKUe BEIMYMHBI: KOOPAMHATA,
MyTb, MepemMeLleHne, CKOpPOCTb, YCKOPeHWe, Mae>X Tefa, CWna, UMMybC Tena, KMHeTu4vecKas
3Heprusa, nOoTeHUMaIbHas 3Heprus, MexaHuyeckasa paboTa, MexaHW4yeckas MOLLHOCTb; npu
OnucaHMM NPaBWIbHO TPaKTOBaTb  (DU3NYECKMIA CMbICTT  WUCMOMb3YEMbIX  BE/IMYUH,  UX
0603Ha4YeHns U eaMHULLbI, HAXOAMTb (HOPMY/ibl, CBA3bIBAOLLME LAHHYIO (DU3NYECKYHO BENIMUMHY
C APYrMU BeNNYNHAMMK, ;

OMUCbIBaTb M3YYeHHble TersoBble CBOCTBA TeN W TenjoBble SABMEHWUA, WUCMOMb3YA
(hM3nYecKMe BeNMUMHBL: [aBfeHWe rasa, Temrepatypa, CpeAHss KWUHeTMYecKas 3SHeprus
XaO0TUYECKOr0 [BWKEHWUA MOJEeKy/, CpefHeKBafpaTMyHas CKOPOCTb MOJMEKYS, KOMMYECTBO
TeNNoTbl, BHYTPEHHSS 3Heprusi, pabota rasza, KO3(M(ULMEHT MOME3HOro AelCTBUSA TEeMnoBOro
ABUraTenst; nNpu onucaHny NPasuIbHO TPAKTOBATL,PU3NUECKUIA CMbICTT UCMO/b3YEMbIX BEIUYMH,
X 0003HAYEHNS W efUHULbI, HaxoauTb (OPMY/bl, CBA3bIBAIOLME AaHHYH (DU3NYECKYHD
BE/IMYNHY C APYTUMU BENIMYMHAM; :

OMUCbIBaTb M3YYeHHble 3/IEKTPUYECKMe CBOMCTBA BELLECTBA W 3/IEKTPUYECKUE SBMIEHUA
(npoueccobl), UCNonb3ys (U3NYECKMe BENIMYUHDBL: 3MEKTPUYECKUIA 3apsif, 3NeKTPUYecKoe Mose,
HanpsKEHHOCTb  MONSA, MOTeHUMas, pPasHOCTb MNOTEeHUMasioB; Mpyv OnucaHWM MpPaBU/IbHO
TPakToBaTh (PU3NYECKUIA CMbIC/T WUCMOMb3YeMbl  BEIMYMH, WX 0603HAYeHUs N eAVHULbI
yKasblBaTb (POPMY/ibl, CBA3bIBAIOLLME LAHHYIO (PU3NYECKYHO BEMUYNHY C APYTUMW BENNYNHAMU;

aHa/IM3MpoBaTh (IM3UYECKME MPOLECCHl U SBEHWS, UCMONb3YSA (PU3NYECKME 3aKOHbI U
NPUHLUMNLI: 3aKOH BceMUpHOro TtaroteHud, I, Il v 11l 3aKOHbI HbIOTOHA, 3aKOH COXpaHeHuA
MEXaHNYEeCKON 3HepPrnm, 3aKOH COXPaHEHUs UMMY/bca, NPUHLMMA CYNeprnosuuui CUi, NPUHLMN
paBHOMpPaBUsA MHepLUMaIbHbIX CUCTEM OTCYETA, MOJIEKY/IAPHO-KMHETUYECKYIO TEOPUIO CTPOEHUA
BELLECTBa, a3oBble 3aKOHbI, CBA3b CPeAHEe KWHETUYECKON 3HEpruv TemnsioBOro [ABVMXKEHUS
MOJIEKy/1 C abCO/MOTHOM TeMnepaTypoi, MepBblid 3aKOH TEPMOAMHAMUKKN, 3aKOH COXPaHeHWst
ANEKTPUYECKOro 3apsja, 3akoH KynoHa, npu 3TOM pasimyaTtb CI0BECHYH (hOPMYMPOBKY
3aKOHa, ero MaTeMaTn4ecKoe BbIPaXXeHMe 1 YCnoBusa (rpaHuLbl, 061acT) NPUMEHUMOCTH;

06BACHATL OCHOBHbIE NMPUHLMMBI AEACTBUS MaLUWH, NPUOG0POB N TEXHUYECKUX YCTPOICTB;
pasnnyaTh YCoBma Ux 6e30MacHOro MCNosb30BaHUs B NOBCELHEBHOM XXMN3HW,

BbINO/HATb 3KCMEPUMEHTbI MO WCCNEeL0BaHUIO (DU3NYECKMX SBMIEHUA WM NPOLECCOB C
MCNOMb30BaHMEM  MPSIMbIX M KOCBEHHbIX  W3MEPEHWA, Mpu  3TOM  (OpMyMpoBaThb
npobnemy/3afadyy U runotesy y4yebHOrO 3KCMEPUMEHTa, cobupaTb  YCTaHOBKY U3
npes/1I0KeHHOro 060pyL0BaHNs, NPOBOANTL OMbIT U (HOPMYIMPOBATb BbIBOAbI;

OCYLLECTBNATb NPAMbIE W KOCBEHHble W3MepeHUss (U3NYECKUX BESIMYMH, MpU  3TOM
BbIOMpaTb ONTUM&/IbHLINA CMOCO6 M3MEPEHWS U UCMOMb30BaTb M3BECTHblE METOAbl OLEHKM
MOrpPeLLHOCTEN N3MEPEHWIA;

nccnefoeatb 3aBUCUMOCTM  MeXAy (U3NYeCKUMU  BeMYMHAMU € UCMO/b30BaHMEM
NPAMbIX W3MEPEHWUA, MNPU  3TOM KOHCTPYMpOBaTb YCTaHOBKY, (MKCMPOBaTb pe3y/bTaTbl
MoJTly4eHHON 3aBUCUMOCTU (PU3NYECKUX BENMYMH B BUAE Tabnuu 1 rpadmkos, AenaTb BblBOAbI
Mo pe3y/nbTaTtam UCCNeL0BaHNS;

cobnogate npaswna 6e30macHOro Tpyja npv MPOBEAEHUM WCCNefOBaHW B pamMKax
y4yebHOro 3KCnepmMeHTa, Y4ebGHO-MCCefoBaTeNlbCKOM U MPOEKTHON  [AeATelbHOCTU  C
MCNOMb30BaHMEM M3MEPUTESIbHBIX YCTPOMCTB M NabopaTopHOro 06opyAoBaHus;

peliatb pacyéTHble 334ayn C SBHO 3afaHHON (PU3NYECKOW MOAENbIO, UCMOMb3ys
(hM3nYecKme 3aKOHbI U NPUHLMMBI, HA OCHOBE aHasM3a YCoBUS 3a4a4un BbloupaTb (U3NYECKYHO
MOfeNb, BbIAENATb (DU3NYECKMEe BENNUYMHBLI U (HOPMY/bl, HEOOXOAMMble ANA eé peLueHus,
MPOBOAMTL PACYETbI M OLEHMBATL PeaslbHOCTb MOTYYEHHOMO 3HAYEHNS (PU3NYECKON BENTNUMHBI;



pellaTb KayeCTBEHHblE 3afayun: BbICTPauBaTb JIOMMYECKU HEMPOTMBOPEUMBYHO LIEMOUKY
pacCyXeHuii ¢ ONOpoi Ha N3yYeHHbIe 3aKOHbI, 3aKOHOMEPHOCTU 1 PU3NYECKME ABMIEHUS;
MCMONb30BaTb MPU  pelleHU Y4yebHbIX 3afad COBPEMEHHble  MH(OPMALMOHHbIE
TEXHONOTUN [J1A MOUCKA, CTPYKTYPUPOBAHWS, WHTEprpeTauuy 1 npeLcTaBfieHus yyeGHOW u
Hay4HO-MOMYNAPHON WH(OPMALMK, MOMYYEHHOW W3 Pa3/INYHbIX WUCTOYHUKOB, KPUTUYECKM
aHasIM3npoBaTb NoJslyYaemyto MHHOPMALIMIO;
NPUBOAUTL MPUMEPbI BKIALA POCCUACKUX W 3apyBeXKHbIX YUEHLIX-PU3NKOB B pa3BUTUE
HayKu, 00bACHEHVE NPOLIECCOB OKPYXKAKOLLEro Mmpa, B Pa3BUTUE TEXHUKM U TEXHONOTWIA;
1CNOMb30BaTb TEOPETUYECKME 3HaHWA MO (M3MKe B MOBCEAHEBHOW XXM3HWU [AN1a
obecrneyeHns 6e30MacHOCTM Npu 06paLLeHnn ¢ Npubopamm 1 TEXHUYECKUMU YCTPONCTBaMU, A4
COXpaHeHWs 340P0BbA 1 COOMIOAEHNSA HOPM 3KO/I0TMYECKOro NMOBEAEHNS B OKPYXXatoLLei cpeje;
paboTaTb B rpymnne C BbINOMHEHWEM Pa3/INYHbIX COLMANbHLIX ponield, NnaHnpoBaTb paboTy
rpynnbl, pauMOHaNbHO  pacnpefenaTb 0043aHHOCTM W M/1aHUPOBaTb  [eATeNlbHOCTb B
HECTaHJAPTHbIX CUTYyauUWsX, afeKBaTHO OLeHMBATb BKNajJ KaXAoro M3 y4yaCTHWKOB Tpynmbl B
peLLUeHne paccMaTpmBaemon npobemsi.



TEMATWNYECKOE INMNJ1IAHUPOBAHWE

10 KNNACC
KonnyecTtBo 4yacoB ONEeKTPOHHbIe
HanmeHoBaHVe pasfenos 1 Tem (undpoBble)
Ne r/n nporpaMmb| Bcero KOHTPO/bHbIe np6aKTML'eCK”e obpasoBare/ibHble
paboTbl paboThbl pecypch!
Pasgen 1. PUINKA N METO4bl HAYYHOI'O NMO3HAHUNA
11 ® ) 0 0 Bubnmoteka LIOK
. N31Ka Y MEeTOAbl HAYYHOr0 MO3HaHNA https://m.eds00.ru/7FAIM72
WToro no pasgeny 2
Pasgen 2. MEXAHUKA
Bubnunoteka LIOK
21 KnHemaTvka S ! 0 https://rn.edsoo.ru/7f41bf72
2.2 OnHamunka 7 0 1 Ef?nquefé U'OmK
Bubnuoteka LLOK
2.3 3aKOHbI COXPaHEeHUs B MeXaHu1Ke 6 1 1 https:/m.e dsoI(;Lru [7f 416572
WToro no pasgeny 18
Pasgen 3. MONEKYJTAPHAA ®UN3NKA 1 TEPMOANHAMUKA
31 OCHOBbI MO/EKY/SIPHO-KNHETUYECKON 9 1 1 Bubnmoteka LIOK
' Teopum https://in.edsoo.ru/7f41bf72
bubnunoteka LIOK
3.2 OCHOBbI TEPMOAMHAMUKN 10 1 0 DS/ edsoo. ru/7fA1b 72
33 ArperatHble COCTOSAHUSA BELLECTBa. 5 0 0 Bubnmoteka LLOK

da3oBble nepexombl https://in.edsoo.ru/7f41bf72


https://m.edsoo.ru/7f41%d0%9c72
https://rn.edsoo.ru/7f41bf72
https://rn.edsoo.ru/7f41
https://in.edsoo.ru/7f41
https://in.edsoo.ru/7f41

WToro no pasaeny

Pasgen 4. 9JIEKTPOANHAMWKA
41 AnekTpocTaTka

MMOCTOAHHBIA 3NEKTPUYECKUIA TOK. TOKM B
pa3/IMYHbIX cpejax

4.2

WToro no pasaeny
PesepBHOE Bpems

OBLLEE KONMMYECTBO YACOB IO NPOEPAMME

24

10

22

68

Bubnmoteka LIOK
https://rn.edsoo.nl/7f41M72

bubnnoteka LLOK
httDs://m . €ds00.ru/7f41bf72


https://rn.edsoo.nl/7f41%d0%9c72

NOYPOYHOE NMJIAHNPOBAHNE

10 KNTACC
Ne
n/n Tema ypoka

dun3nKa — Hayka o0 npupose.
Hay4Hble MeToAbl NO3HaHUA
OKpY>KatoLLlero mupa

Posb 1 MecTo (U3nKn B
(hopMM1POBaHMMN COBPEMEHHO
Hay4HOWN KapTuHbI MMpPa, B
NPaKTUYeCKON AeATeNlbHOCTM NHOAEN
MexaHun4eckoe ABUXeHKe.
OTHOCUTENILHOCTb MEXaHNYEeCKOro
[ABMXXeHUA. epemeLLeHne, CKOPOCTb,
YCKOpeHuve

PaBHOMEPHOE NPAMOIMHEHOE
[BWKEHWe

PaBHOYCKOPEHHOE MPSMOSIMHEHOE
[BWKEHWE

CB060/1HOE NnafieHre. Y CKOpeHue
CBO60AHOr0 NageHus
KpvBO/IMHeHOE ABWKEHNE.
[BvXeHne MaTepuasibHON TOYKMN MO
OKPY>KHOCT!U

KoHTposbHasa pabota 1no

KonnyectBo yacoB

Bcero

KOHTpPO/bHbIE
paboThbl

lNMpaKTnyeckue
paboThbl

JaTa
N3y4veHNs

05.09.2023

06.09.2023

12.09.2023

13.09.2023

19.09.2023

20.09.2023

26.09.2023

ONeKTPOHHbIE

unpoBble
obpasoBaTefibHble

pecypcbl

Bubnunoteka LLOK
https://rn.edsoo.ru/froc32e2

Bubnunoteka LLOK
https://rn.edsoo.ru/froc33e6

bubnmoteka LJOK
https://ni.edsoo.ru/froc3508

bubnnoteka LLOK
https://rn.edsoo.ru/froc3620

Bubnunoteka LIOK
https://rn.edsoo.ru/froc372e

Bubnunoteka LIOK
https://ni.edsoo.ru/froc39cc

Bubnnoteka LIOK
https://rn.edsoo.ru/ffOc3ada


https://rn.edsoo.ru/froc32e2
https://rn.edsoo.ru/froc33e6
https://ni.edsoo.ru/froc3508
https://rn.edsoo.ru/froc3620
https://rn.edsoo.ru/froc372e
https://ni.edsoo.ru/froc39cc
https://rn.edsoo.ru/ff0c3ada

10

12

14

16

17

Teme:"KnHematnka"

MpUHUMN OTHOCUTENbHOCTY Manunes.
NHepupmanbHble CUCTEMbI OTCHETA.

MepBblil 3aKOH HbIOTOHA

Macca Tena. Cuna. MpuHymn
cynepnosunumm cus. BTopoii 3akoH
HbloTOHA A1 MaTepuanbHOM TOUKM

TpeTunin 3aKoH HbloTOHa Ans

MaTepPUasibHbIX TOYEK

3aKOH BCEMMPHOro TaroteHua. Cuna
TAKecTW. epBas KoCMMYecKas

CKOPOCTb

Cwuna ynpyrocTti. 3akoH Nyka. Bec

Tena

Cuna TpeHus. KosthnUEHT TpeHus.
Cwuna conpoTUBNEHUSA NPU ABUKEHNN

Tena B XXNAKOCTWU UK rase

MocTynarenbHOe 1 BpaLLaTe/ibHoe
[IBMXKEHNe abCoMTHO TBEPAOIO Tena.
MomeHT cunbl. nedo cunbl. Ycnosus
paBHOBEeCUSA TBEPAOro Tena

MMnynbc maTepuanbHOR TOUKMK,
CUCTEMbI MaTepuaibHbIX TOYEK.
Mmnynbc cunbl. 3aKOH COXpaHeHus
nMnynbca. PeakTVBHOE ABUXKEHUE

Pa6oTa U MOLLIHOCTb CU/bl.
KuHeTnueckas aHeprvis

martepuasibHON ToukKn. Teopema 06

27.09.2023

03.10.2023

04.10.2023

10.10.2023

11.10.2023

17.10.2023

101A¥O

24.10.2023

25.10.2023

07.11.2023

Bubnnoteka LLOK
https://rn.edsoo.ru/ff0c3be8

bubnuoteka LIOK
https://m.edsoo.ru/ffOc3be8

bubnunoteka LIOK
https://iri.edsoo.ru/ffOc3be8

Bubnnoteka LIOK
https://m.edsoo.ru/ffOc3d00O

Bubnunoteka LIOK
https://ni.edsoo.ru/ffOc3el 8

Bubnunoteka LIOK
~~1_-1q],nmce

Bubnunoteka LJOK
https://m.edsoo.ru/ffOc41a6

Bubnunoteka LIOK
https://iTi.edsoo.ru/ffOc43d6

Bubnmnoteka LIOK
https://ni.edsoo.ru/ff0c4502


https://rn.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ffOc3be8
https://iri.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ffOc3dOO
https://ni.edsoo.ru/ff0c3el
https://m.edsoo.ru/ff0c41%d0%b06
https://iTi.edsoo.ru/ffOc43d6
https://ni.edsoo.ru/ff0c4502

19

20

2

22

23

24

N3MEHEHUW KUHETUYECKOM SHEPrnn

MNoTeHUmanbHaa aHeprus.
MMoTeHUWanbHas 3Heprus ynpyro
eopMUPOBaHHONM NPYXXMHBI.
MoTeHUManbHasa aHeprus Tena B6m13u
NOBEPXHOCTU 3eMnu

MoTeHuMabHble U HENOTEHUMaNbHbIE
cunbl. CBA3b paboThl
HenoTeHLMaNIbHbIX CU/T C M3MEHEHVEM
MEXaHNYeCKOM IHEPrm CUCTEMbI TeN.
3aKOH COXpaHEeHWst MexaHW4eCKoiA
3Heprum

JTabopaTopHas paboTa
«ccnefoBaHme CBsi3n paboTbl CUAbI C
N3MEHEeHEM MeXaHUYECKOW 3HePrim
Tena Ha nNpuMepe PacTsXKEHNS
PE3UHOBOI 0 XryTa»

KoHTposnbHasa paboTa no teme «
[vHamumka. 3aKOHbl COXpaHeHWSs B
MEXaHMKe»

OCHOBHbI€E MOJIOXKEHNS MONIEKYNISIPHO-
KWHETUYECKOW Teopumn. BpoyHoBCKoe
LBWxeHve. Anddysus

XapakTep [ABVXEHUA U
B3aMMOAENCTBNSA YaCTuL, BELLECTBA.
Mogenu CTPOeHUs rasos, XNAKOCTEN
N TBEPABIX Ten

Macca monekyn. Konnyectso
BewecTsa. locToaHHaA Asoragpo

08.11.2023

14.11.2023

15.11.2023

21.11.2023

22.11.2023

28.11.2023

29.11.2023

Bubnunoteka LIOK
https://m .edsoo.ru/ffflc461a

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0c478c

Bubnunoteka LJOK
littDs://m.edsoo.ru/fffic4b74

Bubnunoteka LIOK
httns://m.edsoo.ru/ff0c4dc2


https://m

25

26

27

28

29

30

3l

32

Tennosoe paBHOBecKe. TemnepaTtypa
n eé n3mepeHue. LLikana temnepatyp
Llenscua

WpeanbHbiii raz B8 MKT. OcHoBHOe
ypaBHeHne MKT

AbconoTHas Temneparypa kak Mepa
CpeaHel KNHETUYECKOMN 3Heprum
[BVDKEHMA MONEKY/1. Y paBHEHME
MeHgeneeBa-KnaneipoHa

3akoH [anbToHa. [Ma30Bble 3aKOHbI

NabopaTtopHas paboTa
«lccneoBaHne 3aBUCUMOCTY MeXAY
napameTpamMun COCTOSHUA
pa3peXXeHHOro razax»

M3onpouecchl B naeanbHOM rase u nx
rpacuyeckoe npeacrasnieHne

BHyTpeHHAA aHeprus
TepMOAVHAMUYECKON CUCTEMBI 1
Cnocobbl eé n3meHeHus. Konmuectso
TennoTbl 1 paboTa. BHYTpeHHss
3Hepruna o4HOaTOMHOIo NAeaIbHOro
rasa

Buabl Tennonepegayu

YpenbHaa Tens0éMKOCTb BELLECTBa.
KonnyecTtso TennoTbl Npu
Tennonepegave. AgmabaTHbli

05.12.2023

06.12.2023

12.12.2023

13.12.2023

19.12.2023

20.12.2023

26.12.2023

27.12.2023

09.01.2024

Bubnnoteka LIOK
https://m.edsoo.ru/froc4fde

Bubnuoteka LIOK
httDs://m.edso0.iTi/fTOc511e

Bubnunoteka LIOK

https://rn.edsoo.ru/iroc570e

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

Bubnunoteka LIOK
httDs://m.edsoo.ru/ffflc5¢c36

Bubnmnoteka LIOK
liteo's://m . €0S00.ru/ff0c5¢36


https://m.edsoo.ru/froc4fde
https://rn.edsoo.ru/iroc570e
https://m

36

37

38

39

40

41

42

npoLiecc
[MepBbIii 3aKOH TEPMOAVHAMUKI U ero
MPUMEHEHME K M30MpoLIeccam

HeobpaTMoCTb NpoLEeccoB B
npvpoge. BTopoli 3aKoH
TEPMOANHAMUKM

MpuHumn gerctems n KN4 tennosoi
MaLLWHBI

Linkn KapHo n ero KA,

Jkonornyeckune npobdemsl
TeNN03HEPTeTUKM

O6obwarowmin ypok «MonekynsipHas
(pn3nka. OCHOBbI TEPMOANHAMUKM

KoHTposnbHasa paboTa rno teme
«MonekynapHas u3nka. OCHOBbI
TEePMOANHAMUKIN»
Mapoo6pa3oBaHye N KOHAEeHcauus.
VicnapeHue u KnneHne

AGCONIOTHAA 1 OTHOCUTE/bHAS
B/TXKHOCTb BO3AyXa. HacbILLeHHbIN
rnap

Teéppoe Teno. Kpuctannmyeckue n
amopHble Tena. AHU30TPONUS
CBOWCTB KpucTannios. XXugkve
KpucTannbl. CoBpeMeHHble
maTepuasbl

[NnaBneHne n KpUcTanIusaums.

10.01.2024

16.01.2024

17.01.2024

23.01.2024

24.01.2024

30.01.2024

31.01.2024

06.02.2024

07.02.2024

13.02.2024

bubnnoteka LIOK
https://m.edsoo.ru/ffOc5efc

bubnnoteka LLOK
https://m.edsoo.ru/ffDc6230

Bubnunoteka LIOK
hnps://m.edsoo.ru/ff0c600a

buonuoteka LLJOK
https://m.edsoo.ru/fffic6938

Bubnunoteka LLOK
https://rn.edsoo.ru/ff0c6a50

Bubnmnoteka LIOK
https://rn.edsoo.ru/ff0c63b6

Bubnunoteka LIOK
https://m.edsoo.ru/ffDc64d8

bubnuoteka LIOK
https://r.edsoo.ru/ffOc65fO

Bubnunoteka LIOK


https://m
https://m
https://rn.edsoo.ru/ff0c6a50
https://rn.edsoo.ru/ff0c63b6
https://m
https://rn.edsoo.ru/ffOc65fO

46

47

49

50

o1

52

YnenbHas TennoTa niaBneHus.
Cybnnmaums

YpaBHeHwWe Ten10BOro 6anaHca

AnekTpuaums Ten. INeKTPUYECKuii
3apag. [Ba Buaa aneKTpUYecKmnx
3apsA408B

MpoBOAHMKN, ANINEKTPUKN U
NnonynpoBOAHUKM. 3aKOH COXpaHeHUs
3N1EKTPUYECKOr0 3apasa

B3aumopeiicTane 3apsgoB. 3akoH
KynoHa. ToYeUHbIA 3NeKTPUYECKII
3apag

Hanps»KEHHOCTb 3N1EKTPUYECKOTO
nond. MpuHumMn cynepnosnumnn
ANEKTPUYECKNX Nosiel. JIMHUK
HanpPs>XEHHOCTN

PaboTa Cu1 3NeKTPOCTaTUYecKoro
nong. MNMoteHuman. PasHocTb
NnoTeHLManoB

[MpOBOAHNKMN U AU3NEKTPUKN B
3N1eKTPOCTaTMYECKOM rofie.
[unanekTpnyeckas NPOHNLAEMOCTb

DNeKTPoEMKOCTb. KoHAeHcaTop

SNeKTPOEMKOCTb MIOCKOT0
KOHJEHCaTopa. SHeprus 3apsixkeHHOro
KOH/leHcaTopa

14.02.2024

20.02.2024

21.02.2024

27.02.2024

28.02.2024

05.03.2024

06.03.2024

12.03.2024

13.03.2024

19.03.2024

https://in.edsoo.ru/froc6708

Bubnunoteka LLOK
https://rn.edsoo.ru/froc6820

Bubnnoteka LLOK
https://rn.edsoo.ru/ff0c6bcc

Bubnunoteka LIOK
https://rn.edsoo.ru/ff0c6bcc

Bubnunoteka LIOK
https://rn.edsoo.ru/ffOc6ced

Bubnunoteka LIOK
https://rm.edsoo.ru/ff0c6df2

Bubnunoteka LIOK
https://m.edsoo.ru/ffOc6ro0

Bubnunoteka LIOK
httDs://m.edsoo.ru/ffOc7018

Bubnnoteka LIOK
https://ni.edsoo.ru/froc7126

bubnuoteka LJOK
https://rn.edsoo.ru/ff0c72c0


https://in.edsoo.ru/froc6708
https://rn.edsoo.ru/froc6820
https://rn.edsoo.ru/ff0c6bcc
https://rn.edsoo.ru/ff0c6bcc
https://rn.edsoo.ru/ff0c6ce4
https://rn.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6ro0
https://ni.edsoo.ru/froc7126
https://rn.edsoo.ru/ff0c72c0

55

56

57

58

59

60

61

JlabopaTopHas paboTa "3mepeHne
3N1eKTPOEMKOCTIN KOHAeHcaTopa"

MpWHUMN AECTBMS 1 NPUMEHEHNE
KOH/,eHCAaTOpOB, KOMMPOBa/IbHOIO
annapata, CTPYMHOro npuHTepa.
AneKTpocTaTMyecKas 3almTa.
3aszemsieHve 3N1eKTponpruoopos

DNeKTPUYECKUIA TOK, YCIOBUS €ro
CyLecTBOBaHUA. MOCTOAHHBINA TOK.
Cuna Toka. HanpspkeHue.
ConpoTtmeneHune. 3akoH Oma ana
yyacTka Lenu

MocnenoBaTenibHOe, NapanieNbHoe,
CMeLLaHHOe COeIMHEHNE
NpPOBOAHMKOB. JlabopaTopHas paboTta
«l3yyeHne cMeLLIaHHOr0 COeAVHEHNS
PE3NCTOPOB»

PaboTa U MOLLHOCTb 3M1EKTPMUYECKOrO
TOKa. 3aKoH [koynsa-JleHua

3akoH Oma 15 NoAHON (3aMKHYTOM)
3NeKTPUYeCKon Lenun. KopoTkoe
3aMblkaHue. JlabopaTopHas paboTa
«M3mepeHne 3C NCTOUYHNKA TOKa U
ero BHyTpPeHHero ConpoTUB/IEHNS»
ANeKTPOHHasA NPOBOAUMOCTb TBEPABIX
MeTa/I10B. 3aBUCMMOCTb
CONPOTUB/IEHNSI META/I/IOB OT
Temnepatypbl. CBepXNPOBOAMMOCTb

SNeKTpUYeckunii TOK B BakyyMe.

20.03.2024

02.04.2024

03.04.2024

09.04.2024

10.04.2024

16.04.2024

17.04.2024

Bubnunoteka LLOK
httDs://m.edsoo.ru/ff0c74fD

Bubnunoteka LIOK
httDs://m.edsoo.ru/ffDc7838

Bubnunoteka LIOK
https://m.edsoo.ru/fIDc7ae0O


https://m

62

63

64

65

66

67

68

69
70

CBOICTBA 3NMEKTPOHHBIX MYYKOB

MonynpoBOAHNKN, UX COBCTBEHHAs U
npumecHas NpoBoanMMocTb. CBOICTBa
p—n-nepexoja.
MonynpoBOAHUKOBbIE NPUGOPLI
ANeKTPUYECKMin TOK B pacTBopax U
pacnnaBax 3M1eKTPO/INTOB.
ANeKTPONUTUYECKaa auccoumaums.
DneKkTponuns

ANEKTPUYECKNIA TOK B rasax.
CaMoCTOATE/bHbIV 1
HecaMoCTOATeNbHbIN pa3ps.
MonHus. Mnasva

AneKTpuyeckmne Nprobopbl 1
YCTPOICTBA 1 UX MPaKTUYECKOe
npumeHeHve. MpaBuna TEXHWUKM
6e30MacHOCTM

O606LatoLLKnin ypoK
«INeKTpoAMHaAMMKa»

KoHTponbHaa paboTa no teme
«neKTpocTaTnka. IMoCcTOsSHHBIN
3NEKTPUYECKNIA TOK. TOKKN B
pas/INyHbIX cpegax»

Pe3epBHbI ypoK. O606LLaoWwmii ypok
no Temam 10 Knacca

Toroeast KOHTpoO/bHas paboTa

Pe3epBHbIiA YPOK.

23.04.2024

24.04.2024

07.05.2024

08.05.2024

14.05.2024

15.05.2024

21.05.2024

22.05.2024

28.05.2024

bubnuoteka LIOK
https://rn.edsoo.ru/ff0c84ae

Bubnunoteka LIOK
https://rn.edsoo.ru/ff0c82ba

Bubnnoteka LIOK
https://rm.edsoo.ru/ff0c84ae

bnbnmoteka LLOK
https://ni.edsoo.ru/ff0c86fc

Bubnuoteka LLOK
https://m.edsoo.ru/ff0c88be

bubnuoteka LLOK
https://iTi.edsoo.ru/ffOc8a8a

Bubnuoteka LJOK
httDs://m.edsoo.ru/ffDc8f6c

buonuoteka LIOK


https://rn.edsoo.ru/ff0c84ae
https://rn.edsoo.ru/ff0c82ba
https://rn.edsoo.ru/ff0c84ae
https://ni.edsoo.ru/ff0c86fc
https://iTi.edsoo.ru/ffOc8a8a

29.05.2024 https://ni.edsoo.ru/froc8c56

OBLWEE KONMTMYECTBO YACOB 10 20 > c
5*
MPOEPAMME


https://ni.edsoo.ru/froc8c56

