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HOACHUTEJIBHASA 3AIINCKA

Mporpamma no ¢m3nkKe 6a30BOr0 YPOBHA Ha YpPOBHE CpedHero o6uero
obpas3oBaHNA paspaboTaHa Ha OCHOBE MOMOXEHWI U TpeboBaHWUI K pesynbTaTam
OCBOEHUS1 OCHOBHOWM 06pa30BaTeNlbHOM NporpaMMbl, npeactaBneHHbIX B PIrOC
COO, a Takke Cc y4yéTom (peepanbHOW paboyeir MporpaMMbl BOCMUTAHUA W
KOHUenuMn npenojgasaHus ydebHoro npeametra «Pusmka» B 06pa3oBaTe/lbHbIX
opraHusaumax Poccuiickoit depaepayun, peann3yroLLnX OCHOBHble
06pasoBaTe/nbHble MPOrpaMmbl.

CofepxaHve nporpammbl Mo  (hU3MKe HampasfeHO Ha (OpMMpPOBaHMe
eCTeCTBEeHHO-Hay4HOW KapTuHbI Mupa obydarowmxcst 10 KnaccoB nNpu 06yyeHUm
NX n3nkKe Ha 6a30BOM YPOBHE Ha OCHOBE CUCTEMHO-AEATENbHOCTHOro Noaxopa.
[Mporpamma no  u3mke COOTBETCTBYET TpeboBaHMam SIrOC COO K
NNaHVPYeMbIM JINYHOCTHBLIM, MpPeAMETHbIM W MeTanpeaMeTHbIM  pe3y/ibTaTtam
00yyeHUs, a TaKXKe Y4YuTbIBAET HeOOXOLMMOCTb pean3auny MeXMpeLMEeTHbIX
cBA3e (PU3NKM C eCTeCTBEHHO-Hay4YHbIMU YYebHbIMW npeamMeTamu. B Heit
OMpefenstoTCa OCHOBHbIE LefI U3YyYeHNs (PU3NKN Ha YPOBHE CpefHEero 0o6Lero
06pas3oBaHus, nnaHMpyemMble pe3ynbTaTbl OCBOEHWUA Kypca (PU3WKW: IMYHOCTHbIE,
MeTarnpeiMeTHble, NpeAMeTHble (Ha 6a30BOM YPOBHE).

[Mporpamma rno u3snkKe BK/IKOYAET:

e MJIAHNPYEMbIe pe3y/nbTaTbl OCBOEHUA Kypca (hn3nKM Ha 6a30BOM YPOBHE, B

TOM YuC/e NpeaMeTHbIe pe3y/bTathl MO rogam 00y4veHus;

e COAepXaHMe yuyebHoro npeameta «PusnKa» rno rogam o0oyveHus.

du3mMka Kak Hayka O Hambonee 06LMX 3aKOHaxX MPUPOLbl, BLICTYNas B
KayecTBe y4yeOHOro rnpegMeTa B LUKO/E, BHOCUT CYLLECTBEHHbIA BKNaL B CUCTEMY
3HaHWI 00 OKpyXKatowem Mupe. LLIKONbHbIM KypC (OM3NKN — CUCTEMOOOPA3YOLLMIA
019 eCTECTBEHHO-HAY4YHbIX Y4ebHbIX NPeaMeTOB, MOCKO/bKY (PU3MYECKME 3aKOHbI
NneXat B OCHOBE MPOLECCOB W ABMEHUWA, W3y4YaeMbIX XUMWER, 6uonoruei,
(hm3myeckoin reorpagmeir M acTPOHOMMEN. Mcnonb3oBaHME WU aKTUBHOE
NpUMeHeHNe  (DU3NYECKMX  3HAHWWA  OMpefenseT Xapaktep W pa3BuTUe
Pa3HOOOpa3HbIX TEXHONIOTUA B Cepe 3SHEepreTMku, TPaHCMopTa, OCBOEHUSA
KOCcMOcCa, MoslyYeHUs HOBbIX MaTepuasioB C 3aflaHHbIMW CBOWCTBaMU U APYruX.
3yyeHne (M3MKM BHOCUT OCHOBHOW BKNag B (hOpMUpOBaHWE €eCTeCTBEHHO-
Hay4yHOM KapTWUHbI Mupa 00y4arolmxcs, B (hOpMUpPOBaHME YMEHUA MPUMEHATb
Hay4HbI MeTOZ NO3HaHWSA NP BbIMOTHEHUN UMK YYeOHbIX UCCe0BaHWIA.



B ocHoBY Kypca (DM3VKW [N YPOBHS CpefHEero o6uiero obpasoBaHus
MONOXEH PS4 WAEW, KOTOpble MOXHO paccMartpvBaTb Kak MPUHLMNLI  ero
MOCTPOEHUS.

Hoes yenocmunocmu. B COOTBETCTBUM C Hel KypC SBNAETCA JIOTUYECKM
3aBEPLUEHHBIM, OH COAEPXUT MaTepuan U3 BCeX pasfenioB PU3NKK, BKIKOYAET Kak
BOMPOCHI K1AaCCUYECKO, TaK N COBPEMEHHO (IN3NKMN.

Hoes ecenepanuzayuu. B COOTBETCTBMM C Hell MaTepuas Kypca (U3MKU
00beMHEH BOKPYr (DM3MYeCKMX Teopuil. Begywum B Kypce ABAsieTCA
(hopmMupoBaHMe NPeACTaBNeHUA O CTPYKTYPHbIX YPOBHAX MaTepuUK, BELLECTBE U
rnone.

Hoes eymanumapuzayuu. EE peanusauma npeanosaraeT MCMNonb3oBaHMe
ryMaHUTapHOro noTeHuMana (M3MYeCKOM HayKu, OCMbIC/IEHME CBA3WN pPa3BUTUSA
(M3nkn Cc pa3BATMEM 00LLeCTBa, a TakkKe C  MMPOBO33PEHUECKUMU,
HPaBCTBEHHbIMM N 3KOIOTMYECKMU NPoB1eMamMu.

Hoess npuknaonoti  manpasnennocmu. Kypc  (M3VKW  nipegnonaraeT
3HAKOMCTBO C LUMPOKMM KPYTrOM TEXHUYECKUX U TEXHONIOMMYECKUX MPUIOXKEHWIA
M3yYeHHbIX TEOPUIA N 3aKOHOB.

Hoes okonozuzayuu Pean3yeTca MNOCPEeACTBOM BBEAEHUS 3M1EMEHTOB
COAepXaHus, MNOCBALWEHHBLIX 3KOMOTMYEeCKM  MpobsiemMam  COBPEMEHHOCTH,
KOTOpble CBA3aHbl C PasBUTUEM TEXHUKU W TEXHONMOTMA, a Takke 06CYKAeHUS
Npo6aem paLMoHabHOro NPUPOA0MNObL30BaHUA U KOO MYecKor 6e30MacHOCTW.

CTepXHEBbIMW 3/1eMEHTaMM Kypca (PU3NKN Ha YpPOBHe CpefHero o6Luero
06pa3oBaHNa SBNAKOTCA (PU3NYeckue Teopumn ((hopmMmUpoBaHME MPeACTaBNEHNI O
CTPYKTYpe NOCTPOEHUS (PU3NYECKOW Teopum, ponm yHAaMeHTa/IbHbIX 3aKOHOB U
MPUHLMNOB B  COBPEMEHHbIX MPeACTaB/MIEHUAX O  MpUpoge,  rpaHuLax
MPUMEHUMOCTN TEOPWUIW, [A/19  OMNUCAHUA eCTECTBEHHO-HAYUHbIX SBMEHUA U
MPOLIeCCOoB).

CUCTEMHO-AeATENbHOCTHBIN NMOAXOA B Kypce (M3MKM peanin3yeTca npexae
BCEro 3a CY&T opraHm3auum 3KCNepUMeHTa/IbHON AeATe/IbHOCTM 00y4aroLLmXCs.
[na 6a30BOro YypoBHA Kypca (U3MKM — 3TO WCMO/Ib30BAHNE CUCTEMbI
(PPOHT&/IbHBIX  KPATKOBPEMEHHbIX 3KCMEPUMEHTOB W /1abopaTopHbIX paborT,
KOTOpble B MporpaMme no (u3anke 06beAnHEHbI B 0OLMIA CMNCOK YYEHMYECKNX
npakTUyecknx pabot. BblgeneHve B yKa3zaHHOM MepeyHe n1abopaTopHbIX paborT,
MPOBOAMMbIX O/11  KOHTPONS W OLEHKM, OCYLLECTBMISETCA  y4aCTHUKamu
obpas3oBaTeNnbHOr0 npowecca WCX0AA W3  OCOOEHHOCTe NJaHUPOBaHUA WU
OCHalleHns KabuHeta (uM3vku. [lpn  3TOM 0b6ecrneynBaeTca  OBMAfEHME
obyyaroLWMMnCa YMeHUSMU MPOBOAUTL KOCBEHHbIE W3MEPEHUs, WCCef0BaHus
3aBMCUMOCTE  (DU3NYECKUX BEMIMYMH M MOCTAHOBKY OMNbITOB MO MPOBEPKE
NpeLnoXeHHbIX TMNoTes.



Bonblloe BHMMaHWe YAenseTcs PeLeHU0 PacUYETHbIX N KavyeCTBEeHHbIX
3agay. MMpy aTom Ans pacyéTHbIX 3a4a4y NPUOPUTETOM ABNAKOTCA 3afayn C SBHO
3ajaHHOM (PU3NYECKOM MOZESbIO, MO3BOMISAOLLME MPUMEHSATL N3YUYEHHbIE 3aKOHbI U
3aKOHOMEPHOCTM KakK W3 OfJHOro pasfena Kypca, Tak M MHTErpupys 3HaHus u3
pasHbIX pas3genos. [ KaueCTBEHHbIX 3a4a4y NPUOPUTETOM SBNAKOTCA 3afaHnsA Ha
06bACHEHME NPOTEKaHUA (U3NYECKMX SIBNEHWUIA WM MPOLIECCOB B OKPYXKatoLLEein
XW3HW, Tpebytowme Bblbopa (M3NYECKOW MoAenn AN CUTyauuu MpakTUKo-
OpPWEHTUPOBAHHOI0 XapakTepa.

B cooteetctBMM C TpeboBaHuasmMu DIrOC COO K maTepuasibHO-
TEXHMYECKOMY o06ecreyeHno y4debHOro npouecca 6a30Bbii YPOBEHb Kypca
(hM3NKM Ha YPOBHE CpeaHero o6LLero obpa3oBaHUs AO/KEH MU3yYaTbCs B YCNOBUAX
npeamMeTHOro KabvHeta (U3NKKM WAN B YC/TIOBUAX WHTErPUPOBAHHOrO KabwuHeTa
NnpeaMeToB eCTeCTBEHHO-HAYy4yHOro uUMKna. B KabuHeTe (M3MKKM A0/MHKHO ObITb
HeobXxo4MMOoe /flabopaTOpHOe 060pyAOBaHWe [N BbINONHEHUS YKa3aHHbIX B
nporpamme No U3nKe YH4eHUYECKUX NPakTUYecKnX paboT M AeMOHCTpaLMOHHOe
obopyfoBaHue.

[lemoHCTpauMoHHoe o06opyaoBaHMe (HOPMUPYeTCA B COOTBETCTBUM C
MNPUHLMNOM  MWUHUMaNbHOM  [OCTATOMHOCTM U o6ecrneymBaeT MOCTAHOBKY
MePeYnCrIeHHbIX B nporpaMMe Mo (U3MKe K/YEBbIX AEMOHCTpauui  ans
NCCNefoBaHWUS  U3yYaeMbIX  SBMEHWA W MPOLECCOB,  IMMUPUYECKUX U
(hyHAAMEHTa/IbHbIX 3aKOHOB, X TEXHNUYECKUX NMPUMEHEHWIA.

JTabopatopHoe 060pyAOBaHME A1 YYEHUYECKUX MPaKTUYeCKUX paboT
(hopmupyeTcs B BUAE TEMATUYECKMX KOMIM/EKTOB M 0OEeCneymBaeTcA B pacyére
O4HOrO KOMMN/EeKTa Ha [BYyX obydyarowmuxcs. TemaTtuyeckMe KOMIMJIEKTbI
nabopatopHoro o06opyaoBaHMs [AO/MKHbl OblTb MOCTPOEHblI HAa KOMIMIEKCHOM
MCNONb30BaHNM aHAIOr0BbIX U UMMPOBbLIX MPUOOPOB, a TakKke KOMIMbHOTEPHbIX
N3MEPUTE/IbHBLIX CUCTEM B BUAE LIUDPOBLIX 1a60paTOPUIA.

OCHOBHbIMW LIENAMU M3YyYeHUs PU3NKIN B 06LLEM 06pa3oBaHNN ABNAKOTCA:

o (hopmmMpoBaHME MHTEepeca W CTPeM/IeHUS 0OyvaloWmUXcs K HayyHOMY
N3YYEeHUIO MPUPOLbI, PasBUTUME WX WHTENNEKTYa/IbHbIX U TBOPYECKUX
CMOCOBHOCTEW;

e pasBuTME NpPeACTaBNeHNA O HAYYHOM MeTOAe MO3HaHUA 1 (POPMMPOBaHNE
NCCNefoBaTe/IbCKOro OTHOLUEHUS K OKPY>KAKOLUM ABNEHUAM;

o (hopmMpoBaHME Hay4yHOr0 MWPOBO33PEHUA KaK pe3y/bTata U3y4YeHUs
OCHOB CTPOEHUA MaTepun 1 (hyHLaMeHTa/IbHbIX 3aKOHOB (DU3VKN;

o (hopmmpoBaHME YMEHWI OOBACHATL SABMIEHUA C  UCMO/Ib30BAHUEM
(PM3NYECKMX 3HAHMIN N HAYYHbIX JOKa3aTe/bCTB;

o (hopmmpoBaHMe MpPeACTaB/IEHMIA O PO (IU3UKK LNSA Pa3BUTUA LPYTrUX
€CTECTBEHHbIX HayK, TEXHUKWN 1 TEXHOOTUIA.



JloCTUXEHME 3TUX Lieneli 06ecreunBaeTcs peLleHreM Creaytolyx 3afay B
MpoLIecce U3yyeHns Kypca (UMK Ha YPOBHE CPefIHEro 06LLEero 06pa3oBaHus:

NpuobpeTeHMe  CUCTEMbl  3HaHWM 06  obWwmMx  (hM3nYEeCcKMx
3aKOHOMEPHOCTSIX, 3aKoHax, Teopusix, BK/ItOYas MeXaHUKY,
MONEKYNAPHY0  (PU3UKY, 3NEKTPOANHAMUKY, KBAHTOBYH (U3MKY W
3/IEMEHTbI aCTPOU3NKN;

(hopMMpOBaHME YMEHWUI MPUMEHSATb  TEOPeTMYeCKMe 3HaHuA  Ans
OOBACHEHUS  (DU3NYECKUX ABMEHWIA B Npupode W AN MPUHATUSA
NPaKTUYECKNX PeLLeHNIA B NOBCEAHEBHOWN YKU3HU;

OCBOEHME CMOCOO0B peLUeHMst pas/IMyHbIX 3afa4y C SBHO 3afaHHOM
(hm3nueckoin Mogenbto, 3afady, NoApasymMeBaroLLMX CaMOCTOSATeNbHOe
co3faHne M3NYeCKon Moaenu, aleKBaTHON YCNOBUAM 3adaun;
MOHWMaHWe (U3NYECKMX OCHOB WM MPUHUMMOB [ENCTBUA TEXHUYECKUX
YCTPOMCTB N TEXHONOrMUYECKUX MPOLECCOB, MX BIMAHNSA Ha OKPYXXatoLLyHo
Cpeay;

OBNafleHne MeToAaMM CamMOCTOSITe/IbHOrO MaHMPOBaHMS UM MNPOBeAEHUN
(hM3NYECKMX IKCNEPMMEHTOB, aHa/M3a MU MHTepnpeTauum UHGopmMaLmu,
ornpefeneHnst JOCTOBEPHOCTM NOMYYEHHOr0 pe3ynbTara;

co3flaHne YCnoBuii AN pasBUTUA YMEHWIA NPOEKTHO-UCCNeA0BaTeNbCKOWN,
TBOPYECKON AeSATENbHOCTM.

Ha wn3yueHme um3nkn (6a30Bblii YPOBEHb) Ha YPOBHE CpefHero o6uiero
obpaszoBaHusa oTBOAMTCA B 10 Knacce — 68 yacoB (2 Yaca B HeAento).

Mpegnaraemblii B nporpaMMe Mo (pU3NKe rMepeyveHb /1a60paTOpPHLIX U
MPaKTUYeCKnX paboT ABNSAETCA PeKOMEeHOBaHHbIM, YuuUTeNb AenaeT Bbl6op
npoBefeHns nabopaTopHbIX PaboT M OMbITOB C YYETOM WHAMBUAYa/IbHbLIX
0C0BEeHHOCTe 06yYaroLLMXCA.

COJEPKXAHUE OBYUYEHUA

10 KIIACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 MIO3HAHUS
dusMka — Hayka 0 npupoge. Hay4yHble MeTOAbl MO3HAHUA OKPYXXalOLLEro

MUpa.

Ponb 3KcnepumMeHTa W TeopuM B MNpoLecce TMO3HaHWA Mpupoabl.

SKCNepyUMEHT B M3MKe.



MO,CI,eﬂl/IpOBaHI/Ie (pI/I3I/ILIeCKI/IX ABNEHUA W© npoLeccos. Haquble r’MnNoTe3bl.
dun3nyeckme 3aKoHbI U TeopuUn. rpaHI/IU,bI NMPUMEHNMOCTI (pl/l3|/|‘—|€CKI/IX 3aKOHOB.
MpuHLMN COOTBETCTBUS.

Ponb 1 MecTo (M3nK1 B (hOPMUPOBAHUM COBPEMEHHOI HAyYHOWN KapTWHbI
MUpa, B NPaKTUYECKO AesTeNbHOCTU NoAEA.

Jlemoncmpayuu

AHanoroBble W LM(POBbIE U3MEPUTENbHbIE MPUGOPbLI, KOMMbIOTEPHbIE
OaTYNKN.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

MexaHun4yeckoe ABKeHWe. OTHOCUTENIbHOCTb MEXaHMYEeCcKOro ABMKEHUS.
Cuctema oTcuéTta. TpaekTopus.

[MepemeLleHne, CKOPOCTb (CpefHsAs CKOPOCTb, MIHOBEHHasi CKOPOCTb) U
YCKOPeHMe MaTepuasibHOW TOYKM, MX MPOEKUMM Ha OCM CUCTEMbl KOOPAMHAT.
CnoxeHune nepemeLLeHnin 1 CNoXeHe CKOPOCTEN.

PaBHOMEpPHOE W pPaBHOYCKOPEHHOE MPAMONMHENHOe [BMXeHue. [ patmku
3aBUCUMOCTM  KOOPAMHAT, CKOPOCTW, YCKOPeHus, MyTu U NepemeLleHus
MaTepuasibHON TOUKM OT BPEMEHN.

CB060AHOE NasieHre. Y CKopeHne cBO6OLHOIO NageHus.

KpuBonunHelriHoe  ABWXXEHMe.  [BMXKEHME  MaTepuasibHOM  TOYKM MO
OKPY>KHOCTU C MOCTOSIHHOM N0 MOAY/H0 CKOPOCTbIO. YT/10Bas CKOPOCTb, IMHENHAs
ckopocTb. [Mepuog 1 yacToTa obpateHns. LieHTpoCTpeMUTENIbHOE YCKOPEHWe.

TexXHUYeckme YCTPOMCTBA W MPaKTUYECKOe MPUMEHEHME: CrMAoMeTp,
[BVKEHNe CHapALO0B, LenHble N peMEHHbIE nepefayun,

Jlemoncmpayuu

Mogesib CUCTEMbI OTCYETA, WINKOCTPAUMA KUHEMATUYECKUX XapaKTepUCTUK
ABVKEHUS.

[Mpeobpas3oBaHme ABUXKEHWIA C UCMONb30BAHMEM NPOCTLIX MEXAHN3MOB.

[MageHve Ten B BO3AYXe N B pasperkeHHOM MpPOoCTPaHCTBe.

HabnogeHne ABWXEHWUA Tena, OPOLIEHHOro nofg YrioM K ropu3oHTY W
rOPM30HTa/bHO.

13mMepeHune yCcKopeHns CBOGOAHOIO NafeHus.

HanpaBneHne CKOpPOCTY Mpu ABMXKXEHNN MO OKPY>KHOCTH.

Vuenuuecxuii sxcnepumenm, nabopamopHvie pabomoi

3yyeHne HepaBHOMEPHOIO [ABVKEHUS C LENbl0 OnpefeneHns MrHOBEHHOW
CKOPOCTMW.

VccnefoBaHMe COOTHOLLEHMA MeXAy MyTAMK, MNPOAAEHHbIMKA TeloM 3a
nocnefoBate/ibHble paBHble MPOMEXYTKN BPEMEeHW npu PaBHOYCKOPEHHOM
ABWXXEHUM C HaYa/lbHOW CKOPOCTbLH), PaBHOM HY/HO.



3yyeHmne ABMKEHMS LapuKa B BA3KOW XXWNAKOCTU.

3yyeHne gBMXKeHWA Tena, 6POLeHHOro ropusoHTasIbHO.

Tema 2. /lunamuka

MpuHuMn  oTHocuTensHocT  Tanmnes.  TlepBbld  3aKOH  HbloTOHA.
VHepumaibHbIe CUCTEMbI OTCYETA.

Macca Tena. Cuna. MpuHumn cynepnosvuumn cun. Btopoit 3akoH HbHOTOHA
AN15 MaTepuanbHON TOYKN. TpeTuii 3akoH HboTOHa 418 MaTeprasibHbIX TOYEK.

3aKOH BCeMUpPHOro TAroteHna. Cuna TaXecTU. [lepBas KOCMMUYECKas
CKOpPOCTb.

Cwuna ynpyrocTtu. 3akoH 'yka. Bec Tena.

TpeHuve. Bugbl TpeHns (NOKOSA, CKOMbXeHNs, KaveHns). Cuna TpeHus. Cyxoe
TpeHve. Cuna TPeHUA CKOMBbXEHUS U CUia TPEHUS NMOoKos. KoapduumeHT TpeHus.
Cuna conpoTMBeHUs NpU ABUXKEHUN Tena B XXNAKOCTU UK rase.

[MocTynaTenbHOe W BpallaTenbHOEe ABUXEHWe abCoMTHO TBEPLOro Tena.

MOMEHT Ccunbl OTHOCUTENIbHO OCK BpalleHuda. [lnedo cunbl. Ycnosusa
paBHOBecKsa TBEPAOro Tena.

TexXHNYeckme YCTPOMCTBA W MPaKTUYECKOe MPUMEHEHME: MOALWMMHUKN,
[BV>KEHWE NCKYCCTBEHHbIX CMYTHUKOB.

Ilemoncmpayuu

FABneHne nHepumn.

CpaBHeHWe Macc B3aMMOeNCTBYHOLLUX Tel.

BTopoii 3aKOH HbHOTOHA.

3mepeHue cun.

CnoxxeHue cun.

3aBMCUMOCTb CW/bI YNIPYTrocTy OT Aedopmatimn,

HeBecomocTb. Bec Tena npn yCKOpPeHHOM MoAbLEME N NajeHnn.

CpaBHEHME CUN TPEHUA MOKOSA, KAYEHUSA U CKOMBXKEHUS.

YcnoBua paBHOBECUA TBEPAOIo Tena. Buabl paBHoBecUs.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

3yyeHne aBmKeHNs B6pycKa no HakIOHHOW MI0CKOCTW.

iccnepoBaHue 3aBUCUMOCTU CUMT YNPYTOCTW, BO3SHUKAKOWNX B NPYXUHE U
Pe3MHOBOM 0bpasLe, OT UX gedopmaumn,

WccnepgoBaHue  yCrnoBuiA  paBHOBeCUS TBEPAOro Tena, MMEKLWEro OCb
BpaLLeHus.

Tema 3. 3akonvt coxpanenus 6 mexaHuke

MnynbC matepuvanbHOM TOukM (Tena), CUCTEMbl MaTepuasibHbIX TOYEK.
MnynbC cunbl U U3MeHeHWe uMNynbca Tena. 3aKOH COXpaHeHWs WUMMNY/bCa.
PeakTVBHOE ABUXEHMe.

Pa6oTa cunbl. MOLWHOCTb CUSbI.



KnHeTnyeckas 3Heprms MaTepuasibHOW TOYKM. Teopema 06 W3MeHeHMU
KWHETNYECKOWN 3HEeprum.

[MoTeHUMabHas 3Heprus. [MoTeHunanbHas 3Heprus ynpyro
AeOPMMPOBAHHOMW  NPYXXWHbI.  TloTeHUManbHasd  3Heprus  Tena  BO/IM3M
NMOBEPXHOCTU 3EM/IN.

[MoTeHUMaNbHbIe  U” HenoTeHUNanbHble  CUJIbI. CeAsb  paboThl
HENOTEHUMaNbHBLIX CU/T C U3MEHEHWEM MEeXaHWYECKON 3Hepruv CUCTEMbI Ten.
3aKOH COXpaHeHUst MeXaHNYeCKOW aHepruu.

Ynpyrve n Heynpyrue cToIKHOBEHUS.

TexHNYecKme yCTPOICTBA W MPaKTUYECKOEe MPUMEHEHME: BOAOMET, KOMEp,
MPY>XXUHHbIA MUCTONET, ABUXEHWE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHeHNs UMnynbea.

PeaKTnBHOE ABUXXEHNE.

Mepexoq NoTeHLMaIbHOW 3HEPIrX B KMHETUYECKYHO U 06paTHO.

Vuenuueckuii sxcnepumenm, 1abopamophvle pabomol

3yyeHne abCOMKOTHO HEeynpyroro ygapa C MOMOLLbIO ABYX OfMHAKOBbIX
HUTAHBIX MasTHUKOB.

WccnefoBaHme €Bsi3n paboTbl CUMbl C M3MEHEHNEM MEXaHUYeCcKOoW 3Hepruu
TeNa Ha NpUMepe pacTAXKEeHUA PE3NHOBOI0 XryTa.

Paznen 3. MoJsekyasipHasi pu3uKa 1 TEPMOAMHAMMKA

Tema 1. Ocnosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHbIE MOMOXEHUS MONEKYNAPHO-KMHETUYECKON TEOPUM U UX OMbITHOE
obocHoBaHMe. BpoyHOBCKOe ABWXeHMe. Oudysud. Xapaktep OBWKEHUA WU
B3aIMOJENCTBMA 4YacTuL, BellecTBa. Mofenm CTPOEHUS ra30B, >XMAKOCTER W
TBEPAbIX TeN 1 06bACHEHNE CBOWCTB BeLecTBa Ha OCHOBe 3TUX Mogeneid. Macca v
pa3mepbl Monekyn. KonmyecTso BelecTsa. ['locTosHHaa ABorajgpo.

Tennosoe paBHOBecue. TemnepaTypa 1 eé mnamepeHue. LLikana TemnepaTyp
Llenbcus.

Mopgens unpgeansHoro rasa. OCHOBHOe ypaBHEHWE  MOJIEKYNIAPHO-
KWHETUYECKON Teopun unfeasbHOro rasa. ABGCOMOTHAA Temrepatypa kak Mepa
CpeAHel KWHETUYECKOW 3Hepruy TensjoBoro [ABMdKeHus 4vactuy, rasa. Llkana
Temnepatyp KenbBrHa. ["a30Bble 3aKOHbI. YpaBHeHMe MeHaeneeBa—KnanenpoHa.
3akoH [anbToHa. 3onpouecchl B naeabHOM rase ¢ NocTOAHHbLIM KO/IMYECTBOM
BellecTBa. [pagmyeckoe npefcTaBieHWe W30MPOLLECCOB: W30TepMa, U30X0pa,
n3obapa.

TexHUYeckme YCTPOMCTBA W MpPaKTUYeCKOe MPUMEHEHWNE: TepMOMETP,
6apometp.

Jlemoncmpayuu



OnbITbl, [0OKa3blBalOLWMe AUCKPETHOE CTPOEHWe BeLlecTBa, (oTorpadum
MOJIEKY/1 OPraHNYeCKMUX COeMHEHNIA.

OnbITbl N0 ANGKDY3UN XKUAKOCTEN M ra3os.

Mogenb 6p0yHOBCKOr0 [ABUXXEHWS.

Mogenb onbiTa LLTEpHa.

OnbIThI, [0Ka3blBaroLLme CyLLleCTBOBaHMe MEXMONEKYNAPHOIr o
B3aMMO/ENCTBUS.

Mogenb, nnniCcTpupytoLwas NpMpoay AaBneHns rasa Ha CTEHKM CoCyfa.

OnbITbl, WNNKOCTPUPYIOLLME YypPaBHEHME COCTOSHWUA WAeaslbHOro rasa,
M30NPOLIECCHI.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomol

OnpefeneHne maccCbl BO3fyxa B KNacCHOW KOMHaTe Ha OCHOBE M3MepeHWI
06bEMa KOMHaTbI, flaB/leHNs 1 TeMMepaTypbl BO3AyXa B Heil.

ccnepoBaHue 3aBUCUMOCTI MeXAY NapameTpamm COCTOSAHWUSA pa3peXxeHHOoro
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepMoguHaMmyecKas cucteMa. BHYTPEHHSS 3Heprus TepmMoAMHaMUYECKOiA
cucTeMbl U cnocobbl eé naMeHeHUs. KonmyecTso TennioTbl U paboTa. BHyTpeHHsS
3Heprus  OLHOATOMHOrO  uMaeanbHOro  rasa.  Bugbl  Tensonepegauyw:
Ten0MpoBOAHOCTb, KOHBEKLMSA, U3yYeHVe. Y aenbHaa Tenn0éMKOCTb BeLLecTBa.
KosnyecTBo Ten0Tbl Npu Tensonepesaye.

MoHATMe 06 aamabaTHOM npouecce. [lepBbli 3aKOH TEPMOAMHAMUKM,
[MprMeHeHWe NepBOro 3akoHa TEPMOAMHAMMKM K m3onpoueccam. [ padmyeckas
NHTepnpeTauuns paboThbl rasa.

BTopoli 3aKoH TepMoAnMHaMMKK. HeobpaTMOoCTb NPOLLECCOB B NPUPOLE.

Tennosble  MawwHbl.  TIpUHUMNLI  AENCTBMS  TEMIOBbIX  MALLMH.
[Mpeobpa3oBaHUA 3HEPrun B TEMIOBbIX MaluMHax. KoadmuueHT none3Horo
[eACTBMA TennoBoi MawmHbl. Limkn KapHO v ero Koa(MuLMEHT MOMe3HOro
LeCcTBUA. DKONOrnYeckme npobeMbl TEMIOIHEPTETUKN.

TexHN4Yeckme YCTpPOMCTBA W  MPaKTUYECKOe MpPUMEHEHWe: [ABWUratesb
BHYTPEHHEro cropaHus, 6bITOBON XOIO4NbHUK, KOHLNLNOHEP.

Jlemoncmpayuu

I3MeHeHWe BHYTPEHHel 3Hepruy Tefa Mpuv COoBepLleHMn paboTbl: BblIET
NPo6KM M3 OYTbINKM NOJ AeCTBMEM CXATOro BO34yXa, HarpesaHuwe sguvpa B
NaTyHHOWN TPy6Ke NyTéM TpeHus (BUAEOAEMOHCTpaUKS).

I3MeHeHWe BHYTPEHHE aHeprumn (TemnepaTypbl) Tefia npuv Tenaonepeaaqe.

OnbIT nMo afgmabaTtHOMY paclMpeHnto Bo3gyxa (OMbIT € BO3A4YLUHbIM
OrHUBOM).



Mogenv napoBou TypbuHbI, ABUraTenss BHYTPEHHEr0 CropaHuns, peakTMBHOIO
ABUratens.

Vuenuueckuii akcnepumenm, 1ab6opamopHsie pabomwi

3mepeHve yaenbHOM TenN0EMKOCTU.

Tema 3. Aepecammuvie cocmoanusn eeujecmea. Dazoevie nepexoovt

Mapoobpa3oBaHMe N KoHAeHcauus. licnapeHne n KuneHne. ABGCONOTHasA M
OTHOCMTeNIbHas BMAXHOCTb BO3Ayxa. HacbIweHHbIA nap. YgenbHas TennoTa
napoobpaszoBaHuns. 3aBUCMMOCTb TeMNEepPaTypbl KUNEHNA OT AaB/IEHUS,

TBEpaoe Teno. Kpucrtanamyeckue n aMopHble Tena. AHM30TPONNUA CBOWCTB
Kpuctannos. Xuakue kKpuctannibl. CoBpeMeHHble MaTepuanbl. [1naBneHne u
KpucTannusauus. Y aenoHas Tennota nnaeneHmsa. Cybnnmaums.

YpaBHeHMe Ten10BoOro 6anaHca.

TexXHUYeckme YCTPOMCTBA W MNPaKTUYECKOe MPUMEHEHME: TUTPOMETP U
NCUXPOMETP, KaSIOPUMETP, TEXHONOIMU NOTYUYEHUA COBPEMEHHLIX MaTepuasioBs, B
TOM YKMCne HaHOMaTePNanoB, N HAHOTEXHOJIOTUN.

Llemoncmpayuu

CBOICTBa HaCbILLEHHbIX NapoB.

KuneHue npy NOHMXXEHHOM [aB/ieHnN.

Cnocobbl 3MepPeHNs BNaXKHOCTH,

HabnogeHne HarpeBaHUs 1 NnaBieHUs KPUCTa/IMYECKOro BeLecTBa.

[eMOoHCTpaLma KpucTansios.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomoi

i3MepeHne OTHOCUTENIbHOW BNaXXHOCTU BO3AyXa.

Paznen 4. JiaekTpoguHaMHuKAa

Tema 1. dnekmpocmamuka

AnekTpmsauma Ten. ONeKTpuyeckuii 3apag. [pa Buga 3NeKTPUYecKnx
3apsanoB. [POBOAHUKK, LAWINEKTPUKM W MONYNPOBOAHUKW. 3aKOH COXpaHeHUs
3/1IEKTPUYECKOr0 3apsaja.

B3anmogeitcteue 3apsaoB. 3akoH KynoHa. ToYeYHbIn 3N1EKTPUYECKUA 3apsaf.
JneKTpuyeckoe none. HanpsHKEHHOCTb 3NeKTpuyeckoro nong. [puHUMN
Cyneprosnunn aNeKTPUYeCKUxX nonei. JIMHUM HanpsHKEHHOCTU 3M1eKTPUYECKOro
nons.

Pabota cun  anekTpocTaTMyeckoro  nond.  loteHuuan.  PasHOCTb
noTeHuvanos. [1pOBOAHWKN W AU3NEKTPUKN B 3N1eKTPOCTaTUYECKOM MOfie.
[nanekTpuyeckas NpoHULAEMOCTb.

ANeKTPoEMKOCTb. KoHAeHcaTop. 3M1eKTPOEMKOCTb MIOCKOr0 KOHAEHCcAaTopa.
SHeprus 3apsKeHHOro KoHAeHcaropa.



TexHUYeckme YCTPOMCTBA M MpPaKTUYECKOe MPUMEHEHMe: 3/1eKTPOCKON,
3/IEKTPOMETP, 3/eKTpocTaTMyeckas 3aliuta, 3a3eM/ieHne 371eKTponpubopos,
KOHAEeHCcaTop, KONMpPOoBa/ibHbIA annapar, CTPYMHbIA NPUHTEP.

Jlemoncmpayuu

YCTPOMNCTBO U NPUHLMN AEACTBUA 3NEKTPOMETPA.

B3anmopencTBMe HasNeKTPU30BaHHbIX Te.

DNeKTPUYECKOEe Mnose 3aps>KeHHbIX Terl.

[MpOBOAHMKW B 3/1EKTPOCTATUYECKOM rOe.

DNeKTpoCcTaTUyecKas salnTa.

[N3NEeKTPUKN B 31EKTPOCTATUYECKOM MOSe.

3aBMCUMOCTb  3/1eKTPOEMKOCTM  M/IOCKOr0  KOHAeHcaTopa OT nJoLiaau
MNNaCTWH, PaCCTOSAHUSA MEXAY HUMW W AN3NEKTPUYECKON MPOHULAEMOCTMN.

SHeprua 3apsKeHHOro KoHAeHcartopa.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomoi

I3mepeHme 3N1eKTPOEMKOCTU KOHAeHcaTopa.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

ANEKTPUYECKNI TOK. YCNOBUS CYLLECTBOBAHMS 3MEKTPUYECKOro TOKa.
NcTOUHMKM ToKa. Cuna ToKa. MoCTOAHHbIA TOK.

Hanps)xeHune. 3akoH OMa AN yyacTKa Lenu.

JNeKTpnYeckoe CONpoOTUBNEHNE. Y[OeNnbHOe COMNPOTUB/EHME BeLLECTBa.
[MocnepfoBatensHoe, NapanfienbHoe, CMeLlaHHoe CoeMHEHWE MPOBOHMKOB.

PaboTa aneKTpMyeckoro Toka. 3akoH Jpkoyns—/leHua. MOLLHOCTb
3N1EKTPUYECKOIO TOKa.

JNeKTPoABMXKYLLaA cuna U BHYTPeHHee COMPOTMB/IEHWE WUCTOUYHMKA TOKa.
3akoH Oma A5 NOMHON (3aMKHYTOI) 3NeKTPUYeCcKor Lenn. KopoTKoe 3ambiKaHue.

JNeKTpPOHHass  MNPOBOAMMOCTb  TBEPALIX  MeTa/lnoB.  3aBUCUMOCTb
COMPOTUBEHNA META/IOB OT TeMMnepaTypbl. CBEPXNPOBOANMOCTb.

ANEKTPUYECKNIA TOK B BaKyyme. CBOINCTBA 3/1EKTPOHHbIX MY4YKOB.

[MonynpoBOAHUKMN. CobcTBeHHas n npumMecHas NPOBOAMMOCTb
nofynpoBoAHMKOB. CBOWCTBA p—Nn-nepexoaa. NonynpoBoLHUKOBbLIE MPUOOPLI.

JNeKTPUYeCKMin  TOK B pacTBOpax W  pacnsiaBax  3/1eKTPO/INTOB.
DNEKTPONNTHYECKas guccoumnarma. 3neKTponms.

ANeKTpUYecKnin ToK B rasax. CamMOCTOATE/IbHbIA U HECaMOCTOSATE/IbHbIN
paspas. MonHus. MNnasma.

TexHU4Yeckne YCTPOMCTBA M MNPAKTUYECKOE MPUMEHEHME: amnepmeTp,
BO/IbTMETP, pPeocTar, WCTOYHWKW TOKa, 3/IeKTPOHarpesarte/ibHble Mnpuoopsl,
3N1EKTPOOCBETUTE bHbIE MPUBOPLI, TEPMOMETP COMPOTMBIIEHNS, BaKYYMHbIA A0S,
TEPMUCTOPbI 1 (DOTOPE3UCTOPLI, NONYNPOBOLHUKOBBIN ANOL, ra/lbBaHMKA.

Jlemoncmpayuu



i3mepeHne Cunbl TOKa U HanpsKeHUs.

3aBMCUMOCTb COMPOTUBEHUS LUMANHAPUYECKMX MPOBOAHMKOB OT [A/NHBI,
M0LWaau NonepeYyHoro ceYeHns 1 matepumana.

CMeLLaHHOE CoeiIMHeHWE NMPOBOAHMKOB.

MpsMoe W3MepeHue 3NeKTPOABVMIKYLLEA Ccunbl. KOpoTKoe 3aMblKaHue
ra/bBaHWYeCKOro 3/IEMeHTa U OLeHKa BHYTPEHHEr0 CONPOTMBIIEHUS.

3aBMCMMOCTb COMPOTUB/IEHNA META/I/IOB OT TEMMEPATYPbI.

MpoBOANMOCTb 3/1EKTPO/UTOB.

ckpoBo paspsag, 1 NpoBOAMMOCTb BO3AYyXa.

OLHOCTOPOHHSAS NMPOBOAMMOCTb AMNO0LA.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomol

3yuyeHre cMeLlaHHOro CoefJMHEHNS Pe3NCTOPOB.

N3MepeHve 3MEKTPOLABMXKYLLEA CU/bl UCTOYHMKA TOKa M €ro BHYTPEHHEro
COMNPOTUB/IEHUS.

HabntogeHvie anekTponmsa.

MexnpeaMeTHbIe CBA3H

N3yuyeHne Kypca (hm3mkn 6a30B0ro ypoBHa B 10 knacce OCYLLeCTB/SETCA C
YUYETOM cogepyKaTeslbHbIX MEXMPeAMETHbIX CBS3eM C Kypcamy MaTemaTuKu,
oronornn, XMMmu, reorpagmm n TEXHONOT UK.

Meowcnpeomemuvie nonsmusi, CBA3aHHbIE C U3YYEHMEM METOLOB Hay4yHOro
MO3HaHMA: ABMIEHWME, Hay4YHbIA (hakT, runotesa, (U3MYeckas BeNNUMHA, 3aKOH,
Teopusi, HAGNIOAEHNE, IKCMEPUMEHT, MOLEIMPOBaHNe, MOAeSb, U3MEPEHNE.

Mamemamuxa: pPeWEHNe CUCTEMbl YpPaBHEHWUW, JfMHENHas  (YyHKUMS,
napa6ona, runepbona, nx rpagMkn U CBOWCTBA, TPUrOHOMETPUYECKME (DYHKLNN:
CUHYC, KOCUHYC, TAHIEHC, KOTAHIreHC, OCHOBHOE TPUIOHOMETPUYECKOE TOXECTBO,
BEKTOPbI U MX NPOEKLMMN Ha OCU KOOPAMHAT, C/IOXKEHME BEKTOPOB.

Buonozus: MeXaHNYeCKoe [BMXXEHWE B XMBON npupoge, anddysusi, ocMoc,
Tenn006MeH XXMBbIX OpraHnM3mMoB (BUAblI TEMNonepeaayn, TeNoBoe paBHOBECKE),
ANEKTPUYECKIE ABEHUSA B XKMNBOWN NMPUPOLE.

Xumusi: [UCKPETHOE CTPOEHME BeLLeCTBa, CTPOEHNE aTOMOB M MOJIEKY/T, MOJIb
BELLLECTBa, MOJIIPHAs Macca, Ten/oBble CBOWCTBA TBEPAbIX TeN, XWUAKOCTER U
ras3oB, 3/IEKTPMYECKME CBOWCTBA METa/I/IOB, 3MEKTPONUTUYECKas AMccolmaums,
rafbBaHuKa.

Teoepaus: BNOKHOCTb BO3AyXa, BETPbl, 6apOMeTP, TEPMOMETP.

Texnonoeus: NpeobpasoBaHNe ABWKEHWI C MCMO/b30BaHNEM MeXaHWU3MOB,
YUYET TPeHUS B TEXHWKE, MOALIMMHUKNA, WCNONb30BaHME 3aKOHa COXpaHeHUs
MMNynbca B TeXHWUKe (pakeTa, BOAOMET W Apyrue), ABurateNb BHYTPEHHEro
cropaHus, naposas TypbuHa, 6bITOBOM XONOANNbHUK, KOHAULMOHED, TEXHOIOTUK
MO/Mly4YeHNA COBPEMEHHbIX MaTepuasioB, B TOM 4KUC/e HaHOMaTepuanos, W



HAHOTEXHONOIMK, 3MEKTPOCTaTUYeCKas 3alliMTa, 3a3eM/ieHMe 3/1eKTPonproopoB.,
KCEpPOKC, CTPYViHbIN NPUHTEP, 3/1eKTPOHArpeBaTe/bHbIE npuoeops.l,
3N1EKTPOOCBETUTE/IbHbIE NPVOOPbI, Fa/lbBaHUKA.



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

OcBoeHMe Yy4yebHOro npegmeta «Pu3nKa» Ha YPOBHE CpefAHEro obulero
06pa3oBaHMs (6a30BbI YPOBEHb) AOMKHO 06ECNEeUNTb AOCTVXKEHME CNeAyHLNX
NNYHOCTHbIX, METaNPeaMETHbIX 1 NPeAMETHbIX 06pa30BaTe/bHbIX PE3Y/bTAaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JINYHOCTHbIe pe3ynbTaTbl OCBOEHUSA Y4ebHOro npeameta «PuU3snNKa» LOMKHbI
OTpaXaTb TOTOBHOCTb W CMOCOOGHOCTb 0Oy4YalOLMXCS PYKOBOACTBOBATLCA
ChopMMPOBaHHOWM BHYTPEHHE MNO3NUMEN JIMYHOCTM, CUCTEMOW LEHHOCTHbIX
OpUeHTaUMiA,  MO3UTUBHbLIX  BHYTPEHHUX  YOEXAEHW,  COOTBETCTBYHOLMNX
TPagMUMOHHBIM LIEHHOCTSIM POCCUIACKOr0 06LLECTBa, paclUMPEHUe >KMU3HEHHOrO
onbITa U OnbITa AesTeNbHOCTU B MPOLECCe peann3aumn OCHOBHbIX HampaB/ieHU
BOCNUTATE/IbHOW AeATeNbHOCTU, B TOM YMC/IE B YaCTH:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

ChOpMMPOBAHHOCTb MPaXXAAHCKOW NO3NLMK 06yYatoLerocs Kak akTMBHOIo 1
OTBETCTBEHHOI0 Y/leHa POCCMINCKOro 06LLecTBa;

NPUHATVE  TPAAULUMOHHBLIX  O6LLEYeNIOBEYECKMX  FYMAHUCTUYECKUX U
[eMOKpPaTUYECKMX LLeHHOCTEN;

FOTOBHOCTb BECTU COBMECTHYIO [eSATeNbHOCTb B MHTEpecax rpaxgaHCKOro
06LLeCcTBa, y4acTBOBaTb B CaMOYNpaB/ieHUN B 06pa3oBaTes/ibHON OpraHu3auuu;

YMeHVe B3aMMOAENCTBOBATb C COLMaIbHbIMW UHCTUTYTaMM B COOTBETCTBUM C
NX DYHKUMSAMN N HA3HAYEHWNEM,;

FOTOBHOCTb K 'yMaHWUTapHOM 1 BOJIOHTEPCKOM AeATeNIbHOCTHU;

2) NaTPHOTHYECKOr0 BOCIIUTAHUS:

chopMnpPOBaHHOCTb POCCUIACKOWA rpakaaHCKoW NAEHTUYHOCTN,
naTpuoTU3Ma;

LLEHHOCTHOE OTHOLUEHME K TrOCYAapCTBEHHbIM CUMBOSAM, [AOCTVXKEHMSM
POCCUMCKMX YUYEHBIX B 061aCTU (DU3NKN N TEXHWKN;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

ChOpPMMPOBaHHOCTb HPABCTBEHHOMO CO3HAHUSA, 3TUYECKOTO NOBEAEHUS;

CMOCOGHOCTL OLEHMBATL CUTYaUMIO M MPUHMMATb OCO3HaHHbIE PELIEHUS,
OPVEHTUPYSACL Ha MOpa/ibHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTK, B TOM 4uCfie B
[EeATeNIbHOCTU YUYEHOTO;

0CO3HaHWe NINYHOrOo BKa4a B MOCTPOEHME YCTONYMBOr0 OYaYLLEro;

4) 3¢TeTHY€CKOT0 BOCITUTAHUSA:

3CTETUYECKOE OTHOLLIEHUE K MUPY, BKIHOYasA 3CTETUKY Hay4YHOro TBOPYECTBa,
MpUCyLLLEro hM3nMYecKon Hayke;

5) Tpy10BOro BOCIMTAHMS :



MHTEPEC K pa3/inyHbiM chepam MNpPodeccroHabHON AeATeNbHOCTU, B TOM
yuncne CBA3aHHbIM C (OM3NKOM U TEXHUKOIN, YMEHME COBEPLLATL OCO3HAHHbIV BbIOOP
OyayLen npoeccmm 1 peann3oBbiBaTb COOCTBEHHbIE XKU3HEHHbIE MNaHbl;

rOTOBHOCTb M CMOCOBGHOCTb K 06pa3oBaHuMI0 1 camoobpa3oBaHuio B 061acTu
(hM3MKM Ha MPOTSXKEHNUN BCEN XKNU3HMU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

ChOPMMPOBAHHOCTb 3KO/IOFMYECKOW KyNbTypbl, OCO3HaHWE [106abHOrOo
XapaKTepa 3K0Morn4yecknx npobnem;

NMaHMPOBAHWE N OCYLLECTB/IEHME AENCTBUIA B OKPYXKAIOLLLEI Cpefle Ha OCHOBE
3HaHUS Lenen yCTONYMBOro pa3BuUTNS YeNl0BEYECTBa;

paclUMpeHne onbiTa AeATeNbHOCTM 3KOMOrMYECKOM HarpaBfeHHOCTU Ha
OCHOBE MMEIOLLMXCA 3HAHWNIA M0 (PU3NKE;

7) IEHHOCTH HAYYHOI'0 NO3HAHUSA

ChopMMPOBAHHOCTb MMUPOBO33PEHUS, COOTBETCTBYHOLLENO COBPEMEHHOMY
YPOBHIO pa3BUTUSA (DU3NYECKOI HayKMW;

OCO3HaHMEe LEHHOCTN Hay4yHOW [eATefIbHOCTM, TOTOBHOCTb B MpoLecce
M3ydYeHMs  (PU3NKN  OCYLLECTBNATb  MPOEKTHYHD U UCCNefoBaTeNbCKYHO
[eATeNbHOCTb MHAMBUAYABHO U B Fpymne.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJornyeckue 1ecTBUS:
CaMOCTOATENbHO  (hOpPMYyNMpoBaTb W akTyanu3upoBaTb  npobnemy,
paccmaTpuBaThb € BCECTOPOHHE;
onpegenaTb Lenn [eATesnlbHOCTW, 3ajaBaTb MapameTpbl U KpUTepun ux
[OCTVDKEHNS;
BbIABNATL  3aKOHOMEPHOCTM W MNPOTUBOPEUYMA B  paccMaTpuBaeMbiX
(PM3NYECKNX ABNEHUAX;
paspabartbiBaTb NiaH peLleHns NpobsieMbl C YY4ETOM aHann3a MMEOLWMXCS
MaTepUasibHbIX N HEMaTepUaibHbIX PECYPCOB;
BHOCUTb KOPPEKTUBLI B AeATE/IbHOCTb, OLEHNBATbL COOTBETCTBME PE3y/NbTaToB
LIeNsiM, OLLeHMBATb PUCKM MOCNEACTBUIA [eATENbHOCTH;
KOOPAWHMPOBaTb W BbIMOMHATL  paboTy B YCNOBUAX  peasibHOro,
BUPTYasIbHOT0 Y KOMOUHNPOBAHHOIO B3anMOENCTBUS;
pasBMBaTb KpeaTUBHOE MbILL/IEHNE MPU PeLLeHNN XKN3HEHHbIX NPo6em.
ba3oBble ucciieqoBaTeJIbCKUe 1eCTBUA .
BNafeTb Hay4yHOW TEPMUHOJOMMEN, K/IHOUYEBBLIMU MOHATUMSMM U METoAamu
(hM31YECKOIN HayKMW;



B/1afleTb HaBblkaMW y4yebHO-NCCNeL0BaTeNbCKOM U MPOEKTHOW AeATeNIbHOCTY
B 06/1aCTN (PM3MKKN, CMOCOBHOCTLIO M TOTOBHOCTLIO K CAMOCTOATE/IbHOMY MOWUCKY
METOZ0B peLLeHns 3adad (DU3NYECKOro COAepXKaHus, NPUMEHEHUIO pPas3/InyHbIX
MEeTO/0B MO3HaHWUS;

BNafieTb BUAAMW [OeATe/IbHOCTM MO MOMYYEHUKO HOBOIO 3HaHWA, €ro
MHTepnpeTauun, npeobpasoBaHM0 M MPUMEHEHUIO B  Pas3/INUHbIX  Yy4ebHbIX
CUTYyaumMsX, B TOM YMCe Npu Co3[aHMKN YyYebHbIX MPOEKTOB B 06/1aCTW (IU3NKMK;

BbISIBNATb NPUYNHHO-CNEACTBEHHbIE CBA3W M aKTya/M3npoBaTtb 3afauvy,
BblABUraTb rMNOTe3y €€ pelLeHWns, HaxoauTb aprymeHTbl AN [OKa3aTeNbCTBa
CBOMX YTBEPX/AEHWNIA, 3a4aBaTb NapaMeTpbl U KPUTEPUN PELLEHNS;

aHaM3MpoBaTb MOJIyYeHHble B XO[e pPeLleHMst 3afayun  pesynbTarthl,
KPUTUYECKM OLEHMBATb UX [AOCTOBEPHOCTb, NMPOrHO3MPOBaTb U3MEHEHME B HOBbIX
YCNOBUSX;

CTaBUTb W (HOPMYNMpPOBaTb COOCTBEHHbIE 3afayvM B 06pa3oBaTe/IbHOW
AeATeNbHOCTH, B TOM YUC/IE NPU N3YUHeHUN DUINKN;

[aBaTb OLEHKY HOBbIM CUTYaLMAM, OLeHNBaTb NPUOBPETEHHbIN OMbIT;

YMETb MEPEHOCUTb 3HaHUS N0 (M3MKe B MpaKTUYecKytd 06/1acTb
XN3HEAEesATeNbHOCTH;

YMETb MHTErPUPOBaTh 3HaHMS 13 PasHbIX NPeLMeTHbIX 061acTel;

BblABUraTb HOBbIE NAEN, NpenaraTb OPUrMHa/IbHbIE NOAXOAbI U PeLLeHUSs;

CTaBWTb NPO6/EMbI U 337a4K, LOMYCKatoLLMe a/ibTepHATUBHbIE PeLLeHns.
PabGora ¢ undgopmanmeii:

B/1afleTb HaBbIKAMW MOSTYYEHWNS VMH(OpMaLUM (U3NYECKOr0 COLEPXKaHNUA U3
MCTOYHUKOB pa3HbIX TUMOB, CaMOCTOATE/IbHO OCYLLECTB/ATbL MOWCK, aHanus,
cucTemMaTM3auMio U MHTeprpeTaumio MHMOOPMaUUM PasiNyHbIX BULOB M (HOPM
npeLCcTaB/ieHNs;

OLeHMBaTb AOCTOBEPHOCTb MH(OPMALNW;

MCNoNb30BaTb  CPeAcTBA  MH(OPMAUMOHHBIX U KOMMYHUKaLMOHHbIX
TEXHONOMMIA B PELLUEHUN KOTHUTUBHBIX, KOMMYHWUKATUBHbLIX U OpraHu3aLMOHHbIX
3agay Cc cobnogeHveM TpeboBaHWMA 3PrOHOMWMKMK, TEXHUKM 6e30MacHOCTH,
FMIMeHbl,  pecypcocbepeXkeHns, MNPaBOBbIX W 3TUYECKUX  HOPM,  HOPM
NH(OPMaLMOHHOW 6e30MacHOCTY;

co3faBaTb TEeKCTbl (PU3NYECKOTO COAEepXaHWA B pPas/IMYHbIX (opmaTax C
YUYETOM Ha3HayYeHUs MH(opMaLnn 1 LLIeNeBoin ayanuTopum, Bblbmpas onTUMaibHYO
(hopmy NpeAcTaBneHns 1 BU3yanmnsaunu.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYLLECTBNATb 06LLEHME HA YPOKaX (IM3UKKN 1 BO BHEYPOUHOI AeSTeNbHOCTMH;
pacno3HaBaTb  MpPeanocblIKN KOH(bI'II/IKTHbIX CI/ITyaLI|I/II7I n CMArvyaTb
KOH(/INKTbI;



Pa3BEPHYTO WM NOrMYHO M3NnaraTb CBOK TOYKY 3PEHUS C UCMOMb30BaHUEM
A3bIKOBbIX CPEACTB;

MOHUMATb U MCMNOMb30BaTb MPEMMYLLECTBA KOMaHAHOW M WUHAMBUAYaNbHOW
paboTsbl;

BbIOMPATb TEMATUKY W MeTOAbl COBMECTHbIX [AEWCTBUIA C YYETOM OOLLMX
MHTEPECOB 1 BO3MOXXHOCTEW KaXKA0ro U/ieHa KONNEKTUBA;

NPUHUMATL  LUENM  COBMECTHOW  AeATENbHOCTW, OpraHM3oBbIBaTb U
KOOPAMHMPOBaTb AEUCTBUA MO €€ AOCTUMXKEHWKO: COCTaBNsATb NfaH AeUCTBUMN,
pacnpefenstb Poan ¢ Y46TOM MHEHMI Y4YaCTHUKOB, 00OCYX[aTb pPe3yNbTaThbl
COBMECTHOW paboThl;

OLIEHMBATb Ka4yecTBO CBOEro BKMafa M KaXAOro y4yaCTHMKA KOMaH[bl B
06LLNIA pe3ynbTaT No pa3paboTaHHbIM KPUTEPUAM;

npegnaratb HOBblE MPOEKTbl, OLEHMBATb WAEW C MNO3UUMM  HOBWU3HBI,
OPUTMHANILHOCTK, NPaKTUYECKOW 3HAYMMOCTMW;

OCYLLECTBNSATb  MO3UTMBHOE CTpaTernyeckoe rMoOBeAEHNE B  Pas/INYHbIX
CUTYyaUMsX, NPOSBAATbL TBOPUECTBO M BOOOPaXKeHUe, 6bITb MHULNATUBHBIM.

PeryasiTuBHbIC YHUBepCAJIbHbIE y4eOHbIEe JeHCTBHS
Camoopranusanus:

CaMOCTOATE/IbHO OCYLLEeCTB/ATL MO3HABATE/IbHYIO [eATeNbHOCTb B 06/1aCTy
(M3NKN W  aCTPOHOMWW, BbIABNATL MPO6GAemMbl, CTaBUTb W (DOPMYNINPOBaTb
COBCTBEHHbIE 3a/1a4u;

CaMOCTOATE/IbHO COCTaBMSATb MaH pPeLleHns PacyETHbIX M Ka4yeCTBEHHbIX
3aay, MnaH BbINO/HEHUSA MPAKTUYECKO paboTbl C YH4ETOM MMEIOLLMXCS PeCypCoB,
COOCTBEHHbIX BO3MOXHOCTEN U MPeAnoYTeHUI;

[iaBaTb OLEHKY HOBbIM CUTYaLMsM;

pacLUMpATb paMKK y4ebHOro npeameTa Ha OCHOBE JINYHBIX NPEeANOYTEHWIA;

aenaTb OCO3HaHHbIA BbIOOP, aprymMeHTUpoBaTb €ro, 6paTb Ha cebs
OTBETCTBEHHOCTb 3a pPeLLEHNE,;

OLleHMBaTb NPUOOPETEHHBIN OMbIT;

CNoco6CTBOBaTL (OPMMPOBAHUIO W MPOSBNEHUIO 3pyauuUMM B 06/1acTy
(hM3MKK, MOCTOSHHO MOBbILLATL CBOM 06pa30BaTe/IbHbIA U KYNbTYPHbIA YPOBEHb.

CaMOKOHTpOHL, 3MOHHOHaJIbeIﬁ HHTEJJIECKT:

[aBaTb OLEHKY HOBbIM CUTYyauusM, BHOCMTb KOPPEKTMBbI B AEATEIbHOCTb,
OLeHMBaTb COOTBETCTBME Pe3y/ibTaToB LieNsM,;

BnafleTb  HaBblkamy  MO3HaBaTe/IbHOW  peeKCMM  KaK  0CO3HaHUS
COBepLUaEMbIX AEWACTBUA W  MbICIUTENbHBLIX MPOLECCOB, WX Pe3yNbTaToB U
OCHOBaHWiA;

MCNoNb30BaTh MPUEMBI pedhieKCUn 418 OLEHKM CUTyauun, Bbibopa BEPHOTO
peLLeHuns;



YMeTb OLUEHMBATb PWUCKM W CBOEBPEMEHHO MPUMHUMATbL PELLEHUS MO WX
CHKEHWIO;

NPUHUMATb MOTMBLI W aprymeHTbl [APYrMxX npuv aHaimse pesynbTaToB
NEeATeNIbHOCTMU;

NPUHUMaTL ce6s1, NOHMMast CBOW HEAOCTATKM U AOCTOUHCTBA,;

NPUHUMATb MOTMBbI W aprymeHTbl [APYrnx npuv aHaimse pesynbTaToB
NEeATeNbHOCTMU;

NpU3HaBaTb CBOE MpaBo M NMpaBo APYrux Ha oLWnoKN.

B npouecce AOCTMXKEHUSI NIMYHOCTHBIX Pe3y/ibTaTOB OCBOEHUSI NMPOrpammbl
no u3nKe AN YPOBHS CpefdHEro o6liero ob6pasoBaHMA Yy 06y4varoLmxcs
COBEpLUEHCTBYETCA 3MOLIMOHASbHbIN NHTENNEKT, npeanonararoLLnii
ChOpPMMNPOBAHHOCTb:

CaMOCO3HaHUS1, BK/HOYAKOLLIEr0 CNOCOBHOCTb MOHUMATb CBOE 3MOLIMOHA/IbHOE
COCTOSIHMEe, BMAETb HanpaB/eHNs pa3BUTUA COBCTBEHHOW 3MOLMOHANIbHOW Ccepsl,
ObITb YBEPEHHbLIM B Cebe;

CamOoperynMpoBaHmnsi, BK/IHOYAKOLLErO CaMOKOHTPO/b, YMEHWe MpuHMMaTb
OTBETCTBEHHOCTb 3a CBOE MOBeAeHMe, CrOCOOHOCTbL afanTMpoBaTbCA K
3MOLMOHA/IbHbIM U3MEHEHUAM W NPOSBSATL TMOKOCTb, ObITb OTKPLITHIM HOBOMY;

BHYTPEHHE MOTMBALMK, BK/OYAKOLLEN CTPEMIEHME K AOCTUXEHUIO LN u
ycrexy, OnTUMU3M, WMHUUMATUBHOCTb, YMEHME AeiCTBOBaTb WMCXOAS M3 CBOMUX
BO3MOXHOCTEN;

3aMMaTUK, BKNHOYAKOLWEN CNOCOBHOCTb NOHNUMATb 3MOLMOHA/IbHOE COCTOSIHUE
OPYrUX, Y4YMTblBaTb €ro npu OCYLLECTBNEHUM OO6LLUEHMS,, CMOCOBHOCTL K
COYYBCTBUHO N COMEPEXMBAHUIO;

coLMaibHbIX HaBbIKOB, BK/IHOUAKOLLMX CMOCOBHOCTb BbiCTpanBaTbh OTHOLLEHUS
C APYrMMK NoabMun, 3a60TUTLCA, NPOABNATL UHTEPEC U paspeLlaTb KOH(IMKTbI.

HPEAMETHBIE PE3YJIBTATDBI

K koHUy 06yyeHus B 10 kuiacce MpefMeTHble pe3y/bTaTbl HA 6a30BOM
YPOBHE [A0/MKHbI OTPaXKaTb CPOPMMPOBAHHOCTL Y 00YUatOLLNXCA YMEHWIA:

[NEeMOHCTPUPOBaTL Ha Mpumepax pPoib U MEeCTO (PU3MKWU B (hopMMPOBaHUM
COBPEMEHHOW Hay4yHOW KapTWHbI MWUPa, B PasBUTUM COBPEMEHHON TEXHWKU W
TEXHO/OTMiA, B NPAKTUYECKON LeATeNIbHOCTY NOLEN;

YUUTbIBaTb TPaHUUbl MPUMEHEHUA U3YYEHHbIX (U3NYECKUX MOAENeN:
MaTepuasibHas TOUKa, MHepLmanibHas cucTema oTcuéTa, abCoTHO TBEPLOE Teno,
nheasbHbIA ra3, MOLeN CTPOeHUS ra3oB, XXUAKOCTEA U TBEPAbIX Tesl, TOYEYUHbIA
ANEKTPUYECKNIA 3apsaf, MPW peLLeHnn (hU3NYecKnX 3aaay;

pacrnosHaBaTb PU3NYECcKue ABEHNA (NPOLECChl) U 0OBACHATL UX Ha OCHOBE
3aKOHOB MeXaHWKW, MOMEKYNAPHO-KMHETUYECKON TEOpMU CTPOEHUS BeLLecTBa U



3/IEKTPOAMHAMWKIL:  PaBHOMEPHOE WM PaBHOYCKOPEHHOE  MPAMOJSIMHENHOe
[BWKeHVe, CBOOOAHOE MajeHWe Tes, [ABWKEHME MO OKPYXHOCTW, MHepuus,
B3aMMOAENCTBME Ten, ANddy3mns, 6pOyHOBCKOE ABWKEHWNE, CTPOEHME YKXUAKOCTEW
N TBEPAbIX TeN, N3MEHeHWe 06bEMa TeN Npu HarpesaHumn (OXNaxaeHumn), Tenn10Boe
paBHOBeCKe, UCnapeHWe, KOHAeHcauus, MnaBfeHue, KpucTanimsaumsa, KuneHwue,
BNaXXHOCTb BO3/YyXa, NOBbILLEHME AaBMEHUA ra3a Npu ero HarpesaHu B 3aKpbITOM
cocyde, CBf3b MeXay napaMeTpamn COCTOSHMA rasa B M3onpoleccax,
aNeKTpu3aLms Ten, B3aMMoAecTBre 3apsfo0B;

OMuCbIBaTb MeXaHMYeCKOoe ABWXKEHWe, WUCNOMb3ys (U3NYECKME BENNYMHDI:
KoopAuHaTta, NyTb, MNepeMELLEHNE, CKOPOCTb, YCKOpPEHWe, Macca Tena, Cuna,
NMNYNbC Tena, KUMHETUYEeCKasd 3Heprus, NoTeHUManbHasa 3Heprus, MexaHu4yeckas
pabota, MexaHM4yeckas MOLLHOCTb; MpW OMUCaHWM MNPaBWUIbHO TPaKTOBaTb
(PM3NYECKMIA CMbIC/T UCMOSMb3YEMbIX BEMUYMH, WX 0603HAYEHMS N eAVHUUPbI,
HaxoauTb (POPMY/bl, CBA3bIBAKOLLME AAHHYIO (DM3NYECKYHO BEIMUUHY C APYrvmMu
Be/IMYNHAMMU;

OMuCbIBaTb W3YYeHHble TennoBble CBOWCTBA Te/l W TensoBble SBEHUS,
NCMonb3ys (U3MYeCKne BENWUYMHDLI: [aBleHWe rasa, Temneparypa, CpefHsAs
KMHETUYECKaA 3HEPTNS XaOTUUYECKOro ABWXKEHUA MOMEKYN, cpefHeKBagpaTuyHas
CKOPOCTb MOJIEKY/I, KO/MIMYECTBO Ten0Tbl, BHYTPEHHAS 3Heprus, paboTa rasa,
KOSPULMEHT NONE3HOro [AerWCTBMS TenjioBOro [ABuratens; nNpu OnucaHuu
MPaBW/IbHO TPaKTOBaTb (PU3MYECKMIA CMbIC/T  UCMOMb3YEMbIX BEIMUMH, WX
0603HayYeHUss W efuVHUUbBI, HAaxo4WUTb (OPMY/bl, CBA3bIBAOLWME  [AHHYHO
(PM3NYECKYIO BEIMUMHY C APYTUMW BEIMYMHAM;

OMUCbIBaTb U3YYeHHbIe 3/IEKTPUYECKME CBOMCTBA BELLECTBA U 3NIEKTPUYECKME
ABneHna (npouecchbl), UCMOoMb3ya (U3NYECKNE BETMUUHBI: NTEKTPUYECKUNIA 3apsa,
3NEKTPUYECKOE Mose, HanpsAXXEHHOCTL NOJA, NOTeHUWan, pasHOCTb MOTEHLMAMN0B,
MNpyv OMUCaHMN MPaBWU/IBHO TPaKTOBaTb (U3NYECKUIA CMbICST MCMOJb3YeMbIX
BE/IMYMH, UX 0003HAYEeHMS M eAMHULbI; YKasbiBaTb (hOPMY/bl, CBA3bIBAIOLLME
[AHHYI0 (DU3NYECKYHO BENINYMHY C APYTVMMU BENNYMHAMU,

aHanmM3npoBaTb (PU3NYECKME MPOLECCHI U SABNEHUA, UCNOMb3ys (hU3nyecKme
3aKOHbI M MPUHUNUMBI: 3aKOH BCceMUpHOro taroteHus, |, 11 u Ill 3akoHbl HbOTOHa,
3aKOH COXpaHeHWUs MeXaHWYeCKON 3Heprun, 3aKOH COXpPaHeHus WMMY/bCa,
MPUHLMM Cyneprnosvuuun cun, NPUHUMN paBHOMpPaBUA WHEPLUaIbHbIX CUCTEM
OTCYETA, MOJEKYNAPHO-KMHETUYECKYIO TEOpUI0 CTPOEHMA BeLLecTBa, ra3oBble
3aKOHbI, CBA3b CpefHei KMHETMYECKON SHEPrumn TeMnI0BOro ABVXKEHUA MOSIEKY/ C
abCo/IIOTHON TemMnepaTypoil, NepBbld 3aKOH TEPMOANHAMUKM, 3aKOH COXPaHeHUs
3N1eKTPUYECKOro 3apsafa, 3akoH KynoHa, npu 3TOM pas3nnyaTb  CNOBECHYHO
(hOpPMY/IMPOBKY 3aKOHa, ero maremaTtuMyeckoe BblpaXkeHne 1 ycnoBus (rpaHuLbl,
061aCcT) NPUMEHUMOCTU;



OOBACHATL  OCHOBHble  MPUHUMMbLI  AENCTBMS  MalluH, nNpubopoB W
TEXHUYECKMX YCTPOMCTB; pa3/iMyarb YCM0BUA MX 6e30MacHOro MCnosb3oBaHus B
MOBCeLHEBHOW XW3HU;

BbIMOMHATL 3KCMEPUMEHTbI MO  WCCMeA0BaHUIO (PU3NYECKUX SABNEHUA U
MPOLECCOB C WCMNOMb30BaHWEM MPSIMbIX UM KOCBEHHbIX W3MEPEeHWiA, Npu 3TOM
(hopmynuposBatb Npobnemy/3agadyy W runoTesy Y4yebHOr0 3IKCMNEPUMEHTA,
cobupaTb YCTaHOBKY W3 MpPeLoXeHHOro 060pyAoBaHNsA, MPOBOAMTL OMbIT U
(hopmynupoBaTtb BbIBOAbI;

OCYLLECTB/ISATL MPAMbIE Y KOCBEHHbIE U3MEPEHMUST PUNYECKNX BENIUUNH, NPU
3TOM BbIOMpaTb OMTUMasbHLIA CMOCO6 M3MEPEeHWUs U WUCNONb30BaTb W3BECTHbIE
MEeTO/bl OLEHKM NOrPELLHOCTEN U3MEPEHNIA,

nccnefoBatb  3aBUCUMOCTUM  MeXAy  (PM3MYECKMMM  BeIMYMHAMKU €
MCNONb30BaHWEM MPAMbIX WU3MEPEHWA, MPWU 3TOM KOHCTPYMpOBaTb YCTaHOBKY,
(hbMKCUpOBaTb Pe3y/bTaTbl MONYYEHHON 3aBUCUMOCTM (IU3NYECKUX BENYMH B
BUe Tabnumuy, 1 rpadMkoB, fenath BbIBOAbI M0 pe3ynbTaTaM UCC/ef0BaHNS;

cobnoaaTh nNpasuna 6e3onacHoro Tpyaa npv NpPoBeAeHUN UCCNef0BaHWIn B
pamKax Y4ebHOro 3KCrepuMMeHTa, Y4eBHO-MCCNeAoBaTeIbCKOM U NPOEKTHOM
[eATeNbHOCTM C UCMO/b30BaHNEM U3MEPUTENbHBIX YCTPOMCTB M NabopaToOpHOro
obopyfoBaHus;

pelaTb pacyéTHble 3afaynM C SBHO 3a[aHHON (U3NYECKOW MOJENbHO,
MCNOMb3Ys (PU3NYECKME 3aKOHbI U NMPUHLMIMbI, HA OCHOBE aHa/IM3a YC/I0BUSA 3aja4n
BbIGUpPaTb (PM3NYECKYHO MOAESb, BblAENATb PU3MYECKMe BeIMUNHLI U POPMYIbl,
HeobXxoauMble NS eé pelleHWs, NPOBOAUTL PacyéTbl U OLEHMBATL PeasibHOCTb
MO/TY4EHHOr 0 3HaYeHNs (PU3NYECKON BETNYMNHBI,

pellaTb KayeCTBEHHbIE 3aJa4l: BbICTPaMBaTh SIOMMYECKN HEMPOTUBOPEUMBYHO
LLeNOYKY PpacCyXXAeHWA C OMopoil Ha W3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(hm3nyecKme SBNeHns;

MCNOMb30BaTb MNPV PeleHnM  YYebHbIX  33da4  COBPEMEHHbIE
MH(OPMaLMOHHbIE TEXHONOMMW AN19 NMOWCKA, CTPYKTYPUMPOBaHWS, UHTepnpeTaLmm
N NpeAcTaBneHns y4ebHON 1 Hay4yHO-NOMYNAPHOM MHDOPMaLMK, NOTYYEHHOW Y3
pa3/fIMYHbIX UCTOYHUKOB, KPUTUYECKN aHA/IM3MPOBaTb NOTy4aeMyt MH(OPMaLuIo;

NPVYBOAMTL NPUMEPbI BKaAa POCCUACKNX U 3apyDBeXXHbIX YUEHBIX-PU3NKOB B
pa3BUTME HayKW, OOBACHEHME MPOLECCOB OKPY)XKAKOWEro Mupa, B pasBuUTHE
TEXHWUKW U TEXHONOT WA,

MCNOMb30BaTb TEOPETUYECKME 3HAHUA MO (DU3MKE B MOBCEAHEBHOM YKM3HW
Ans obecneyveHns 6e30MacHOCTU Mpy obpaLLeHnn ¢ NprbopaMm U TEXHNYECKUMU
YCTPOCTBaMW, A1 COXPaHEHNS 340POBbs U COBMOAEHNS HOPM 3KONOrMYECKOro
MoBefEeHNs B OKPYXKaloLLEen cpeae;



paboTaTb B Tpynne C BbIMOMHEHNEM Pa3/IMYHbIX COLMANbHbLIX PONe,
nnaHWpoBaTb pPaboTy rpynMbl, PaLMOHANbHO pacrnpeaensTb 0653aHHOCTU W
NNaHMpoBaTb AeSTENbHOCTb B HECTAHAAPTHbIX CUTyaUusaX, afleKBaTHO OLIeHMBaTb
BKNaj, K&XXA0ro 13 YY4aCTHUKOB FPYMMbl B PeLeHre paccMaTprBaeMoii Npo6ieMbl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NporpaMMeI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcsl
Pa3znea 1. ®PUBUKA U METO/JIbI HAYUYUHOTI'O ITIO3HAHUS
bnbnmoteka LLOK
1.1 2
du3nKa n MeTopbl HAYYHOr0 MNO3HaHUA httos://m.edsoo.ru/7fA1bf72
WToro no pasgeny 2
Pa3znen 2. MEXAHUKA
bubnnoteka LIOK
21 Kuhemaryka ° https://m.edsoo.ru/7f41bf72
bubnunoteka LIOK
22 AvHammka ! https://m.edsoo.ru/7f41bf72
bubnunoteka LIOK
2.3 3aKOHbI COXpaHeHNs B MeXaHuKe 6 1 1 httos://m.edsoo.ru/7FALbF72
WToro no pasgeny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMUKA
OCHOBbI MOJIEKYNSAPHO-KNHETNYECKOIA Bubnnoteka LLOK
3.1 9 1
Teopun https://m.edso0.ru/7f41bf72
bubnunoteka LIOK
3.2 OcCHOBbI TEPMOANHAMUKN 10 1
PMOA https://m.edso0.ru/7f41bf72
33 ArperartHble COCTOAHWSA BELLECTBA. 5 Bubnmoteka LLOK

®azoBble Nepexop!

https://m.edsoo.ru/7f41bf72
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WToro no pasgeny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubnunoteka LIOK

4.1 1
SneTpocTaTika 0 https://m.edso0.ru/7f41bf72
49 IMOCTOSAHHbIN 3M1EKTPUYECKNIA TOK. TOKM B 12 bubnunoteka LIOK
' pasIMYHbIX Cpeaax https://m.edso0.ru/7f41bf72
WToro no pasgeny 22
Pe3epBHoe Bpems 2
OBLLEE KOIMYECTBO YACOB MO MNMPOIrrPAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaudecTBO 4acoB

Bcero

Jlara usydyenus

Jara no ¢paxkry

du3rKa — HayKa o npupoge. HayuHble

1 1 05.09.2023
MeToAbl MO3HAHWA OKPY)KatoLLIEro Mupa
Pos1Ib 1 MECTO (PM3MKK B (DOPMUPOBAHNM

2 COBPEMEHHO Hay4YHOW KapTWHbI MUPa, B 1 07.09.2023
MPaKTUYeCKOW [eATeNIbHOCTW NOAeN
MeXxaHn4yecKoe ABUXEHNe.

3 OTHOCUTENbHOCTH MEXaHNYECKOTO 1 12.09.2023
ABWKeHuA. [NepemeLLeHme, CKOPOCTb,
YCKOpeHue

4 PaBHOMepHOe NPAMOSIMHENHOE ABUXKEHWE 1 14.09.2023

5 PaBHOYCKOpPeHHOe NpAMOoIMHenHoe 1 19.09.2023
ABWKEHMe

5 CB060AHOE NafieHne. YCKopeHue 1 91.09.2023
CBO6GOAHOTO NajeHns

7 KpMBonMHeVn-luoe ABWKeHue. [1BvkeHve 1 96.09.2023
mMaTepuanbHON TOYKM NO OKPY>KHOCTU
MpuHUMN 0THOCKTENbHOCTU Manunes.

8 VHepumanbHble CUCTEMbI OTCYeTa. 1 28.09.2023
MepBbIi 3aKOH HbOTOHa
Macca Tena. Cuna. MNpuHUMN

9 cynepnosnuun cun. BTopow 3akoH 1 03.10.2023
HbloTOHa 419 MaTepuaibHOU TOUKN

10 TpeTnii 3aKoH HblOTOHA Ans 1 05.10.2023
MaTepuanbHbIX TOYEK

11 3aKoH BCEMUpPHOro TaroteHusa. Cuna 1 10.10.2023




TsKecTU. MepBas KOCMUYECKasi CKOPOCTb

12

Cuna ynpyrocTu. 3akoH N'yka. Bec Tena

12.10.2023

13

Cuna TpeHus. KOst LEHT TPeHHS.
Cuna conpoTuBEHWS NPU ABVXEHUN Tena
B XKWAKOCTM UK rase

17.10.2023

14

MocTynartensHoe 1 BpaLLaTesisHoe
[BWKeHWe abCoNtoTHO TBEPAOro Tena.
MOMEeHT cunbl. neyo cunbl. Ycnosus
paBHOBECUA TBEPAOIO Tena

19.10.2023

15

VMnynbc maTepunasibHOM TOUYKW, CUCTEMbI
marepuasibHbIX TOUeK. VIMnysnbe cusbl.
3aKOH CoxpaHeHuMs uMmnynbea.
PeaKTVBHOe [ABWKeHWe

24.10.2023

16

Pa6oTa 1 MOLLHOCTb CU/bl. KNHETUYeCKas
3Heprus MaTepuanbHO TOUKK. Teopema
006 UBMEHEHWN KUHETUYECKOIA 3HEPT N

26.10.2023

17

MoTeHUManbHas aHepruis. MNoTeHuUmManbHas
3Heprus ynpyro aehopM1poBaHHOW
NPYXXWHbI. MOTeHLMaNbHas 3Heprus Tena
B6/M3U MOBEPXHOCTN 3eM/IN

07.11.2023

18

lMoTeHUManbHbIe U HENOTEHUNabHbIE
cunbl. CBA3b p8.60TbI HenoTeHUWasibHbIX
CUN C U3MEHEHMEM MeXaHNYeCKoW
3HEPrunn cnucTemol Ten. 3aKOH COXpaHeHUA
MEX&HW—IGCKOVIUSHEDFVM

09.11.2023

19

NabopaTopHas paboTa «MccnegoBaHue
CBA3M PaboTbl CUJbI C USMEHEHWEM
MexaHWN4eCKO 3Heprum Tena Ha npumepe
PacTSHXKEHNS PE3NHOBOI0 XXryTa»

14.11.2023

20

KoHTposbHas paboTa rno Teme
«KuHematuka. JnHammnka. 3aKoHbl

16.11.2023




COXpaHEHNA B MEXaHUKE»

21

OCHOBHble MOI0XeHNA MOEKYNAPHO-
KMHETUYECKON Teopumn. BpoyHOBCKOe
ABvKeHve. Onddysns

21.11.2023

22

XapakTep [BVXEHWs 1 B3aMMOeNCTBUS
yacTuu, BeliecTa. Mojenu cTpoeHus
rasoB, XXWAKOCTeW 1 TBEPAbIX Ten

23.11.2023

23

Macca monekyn. KonmyecTso BeLLeCTBa.
lMocToaHHasa ABoraapo

28.11.2023

24

TennoBoe paBHOBecUe. Temnepartypa n eé
n3mepeHwue. LLikana Temnepatyp Lienbcus

30.11.2023

25

WpaeanbHbili ras 8 MKT. OcHoBHoOe
ypaBHeHne MKT

05.12.2023

26

AGCONI0THasA TemnepaTypa Kak mepa
CpefHei KNHeTUYECKOW SHeprum
OBVXEHWNSA MONIEKY/. Y paBHeEHMe
MeHpaeneeBa-KnaneipoHa

07.12.2023

27

3akoH [anbToHa. ["a30Bble 3aKOHbI

12.12.2023

28

NabopaTopHas paboTa «MccnegoBaHue
3aBMCMMOCTM MeX Ay NnapameTpamu
COCTOSIHMA Pa3PEXEHHON0 rasa»

14.12.2023

29

M3onpoLecchl B MeanbHOM rase u ux
rpacmueckoe npeacTaBneHme

19.12.2023

30

BHYTpeHHAs aHeprua
TEePMOAMHAMNYECKO CUCTEMbI M CMOCO6bI
e€' n3MeHeHus. Konn4yecTtso TennoTbl U
paboTa. BHYTpeHHSAS 3Heprus
0JHOATOMHOI0 MAeanibHOro rasa

21.12.2023

31

Buabl Tennonepeaayy

26.12.2023

32

Y penbHasa TensioeéMKOCTb BeLLecTBa.

09.01.2024




KonnyectBo TenoThbl Npu
Tennonepepave. AgmabartHblii NpoLiecc

MepBbIil 3aKOH TEPMOAVMHAMUKN 1 €ro

33 11.01.2024
NPUMEHeHMe K 13onpotLieccam

34 Heo6p§TI/IMOCTb MpOLIECCOB B NPMpoe. 16.01.2024
BTopon 3aKOH TepMOANHAMUKM

35 MpuHunn gerctena n K tennosoun 18.01.2024
MaLLUWHbI

36 Linkn KapHo v ero KA 23.01.2024

37 3konornyeckme npobnemsl 95 01.2024
TEenI03HEPreTUKN

38 O6o6uaroumin ypok «MonekynspHas 30.01.2024
(hn3nka. OCHOBbI TEPMOANHAMUKIN»
KoHTposibHas paboTa rno Teme

39 «MonekynspHas ¢usmka. OCHOBbI 01.02.2024
TEPMOAVHAMUKN»

40 Mapoo6pa3oBaHue 1 KOHAeHcauus. 06.02.2024
VcnapeHue v KuneHue

41 AGCONIOTHAsA N OTHOCUTE/bHASA ) 08.02.2024
BNIXKHOCTb BO3AyXa. HacbILLEeHHbIV nap
TBephoe Teno. Kpucrtannnyeckue u

42 amopHble Tena. AHM30TPONKUSA CBOUCTB 13.02.2024
KpuCTannoBs. XKuaKue KpucTansbl.
CoBpeMeHHble MaTepuaibl

43 MMnasneHne 1 KpuctTannsauus. Y aenoHas 15.02.2024
Tennota nnasneHus. Cybnmmayms

44 YpaBHeHue TennoBoro 6anaHca 20.02.2024

45 AneKTpusaLna Ten. SNeKTPUYECKUN 99 02.2024
3apag. [1Ba BMAa 3NEKTPUYECKUX 3apsaoB

46 [MpPOBOAHMKN, AN3NEKTPUKN U 27.02.2024




NONYNPOBOAHMKN. 3aKOH COXPaHEHM
3NEKTPNYECKOTr 0 3apsaa

47

B3aumogenicTeme 3apaaoB. 3akoH KynoHa.
TOoYeUHbIV 3NEKTPUYECKUN 3apas,

29.02.2024

48

HanpsXeHHOCTb 3N1EKTPUYECKOro Mnosis.
MprHLMN cynepnosnummn aNEKTPUYECKNX
noseu. JINHNW HanpsiXXeHHOCTH

05.03.2024

49

PaboTa Cu/1 31eKTPOCTaTUYECKOrO MO,
lMoTeHuman. PasHOCTb NOTEHLM&IOB

07.03.2024

50

MpPOBOAHVKN U AN3NEKTPUKU B
3M1EKTPOCTATUYECKOM NOJIE.
[ANaneKTpruyeckas NPoOHMLIAEMOCTb

12.03.2024

51

AneKkTpoeMKoCTb. KoHaeHcaTop

14.03.2024

52

SNeKTPOEMKOCTb M/IOCKOro
KOHZEeHcaTopa. DHeprus 3aps>keHHOro
KOHZeHcaTopa

26.03.2024

53

NabopaTopHas paboTa "M3mepeHune
3N1eKTPOEMKOCTIM KOHAeHcaTopa'

28.03.2024

54

MpyHUMN AeACTBUS U MPUMEHEHEe
KOH/IEHCATOPOB, KOMUPOBa/IbHOTO
annaparta, CTpyHHOro npuHTepa.
SneKTpocTaThyeckas 3almTa.
3a3eMneHNe aNneKTponprue6opoB

02.04.2024

55

ANEeKTPUYECKNIA TOK, YCOBUS €ro
CyLLeCTBOBaHSA. MoCTOAHHbIN TOK. Cuna
ToKa. HanpseHue. ConpoTuBeHwe.
3akoH OMa gnqa yyactka uenu

04.04.2024

56

MocnepoBatenbHOE, NapannenbHoe,
CMeLLaHHOe COoeaVHeHMe NPOBOAHMKOB.
JNaboparopHas paboTa «M3yyeHne

09.04.2024




CMeELLlaHHOro coegnHeHnA pesncTopoB»

57

PaboTa 1 MOLLHOCTb 3/1IEKTPUYECKOTO
TOKa. 3aKoH [koyna-JleHua

11.04.2024

58

3akoH Oma 415 NOHOM (3aMKHYTOM)
anekTpuyeckol uenun. KopoTtkoe
3aMblKaHue. JlabopaTopHas paboTa
«3mepeHne 34C NCTOYHMKA TOKA U ero
BHYTPEHHEr0 CONPOTUB/IEHNA»

16.04.2024

59

DNeKTPOHHasA NPOBOAMMOCTbL TBEPAbIX
MeTa/1/10B. 3aBUCMMOCTL CONPOTUB/EHNSA
MeTa/1/I0B OT TEMMepaTypbl.
CBepxnpoBoaMMOCTb

18.04.2024

60

SNeKTPUYeCKN TOK B Bakyyme. CBOUCTBA
3MIEKTPOHHbIX MY4YKOB

23.04.2024

61

MonynpoBOAHMKM, UX COBCTBEHHAA 1
MprYMecHas NpoBoAuMoCTb. CBOUCTBA p—
n-nepexoga. MonynpoBogHNKOBbIE
npuoopsl

25.04.2024

62

SNEeKTPUYECKUU TOK B pacTBopax v
pacnnasax 3/1eKTPO/INTOB.
SNeKTPONNTUYECKasa auccoLmaLms.
DNeKTpoNn3

02.05.2024

63

SNeKTPUYECKUU TOK B rasax.
CamoCToATE/bHBIN U HECAMOCTOATENbHbLIU
paspag. MonHus. MNnasma

07.05.2024

64

SneKTpUYECKIe NpUGopPbl N YCTPOICTBA U
X NPaKTUYeckoe npumMeHeHue. Mpasuna
TEXHUKM 6e30MacHOCTM

14.05.2024

65

O606LLAOLLINIA YPOK «INEKTPOAUHAMMKA»

16.05.2024

66

KoHTponbHas paboTa no Teme

21.05.2024




«QnekTpocTaTnka. MNMoCTOAHHbIA
3NEKTPUYECKNIA TOK. TOKW B Pa3NNUHbIX

cpefax»
57 PesepBHbIVi ypoK. KOHTpONLHas paGoTa no 1 23.05.2024
Teme "ONeKTpoAnMHaMmKa
63 Pe3epBHbIi4 ypok. OB06LLatOLNIA YPOK MO 1 23.05.2024

Temam 10 Knacca

OBLLEE KOJTMYECTBO YACOB MO NMPOIrPAMME

68




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUIS YYAEHUKA

» dusnka, 10 knacc/ Mskuwes I'.4., byxosues b.b., Cotckuii H.H. nog pegakuueit
MapheHTbeBOM H.A., AKUMOHEepHOe 06L1ecTBO «3aaTensCcTBo «MpocBeLeHnes

» dusnka, 11 knacc/ Msikmwes I".J1., byxosues b.b., UapyruHd B.M. nog peaakumei
MapdeHTbeBoM H.A., AKLMOHEPHOE 06LLeCTBO «M3aaTenscTBO «poCBeLLEHmE»

» dusmka, 11 knacc/ Makuwes IM.4A., MNMetposa M.A., YronbHukos O.C. n apyrue,
OOLLEeCTBO C OrpaHNYEHHO OTBETCTBEHHOCTbIO «JPODAx»; AKLMOHEPHOE 06LLECTBO
«M3patenscTBO «l1pocBeLLeHmne»

TeTpagb 4na nabopaTopHbIX paboT no ¢msmke 10-11 knacc, MépbiwknH A. B., 2021,
“fipocha”

METOJINYECKHUE MATEPHAJIBI IJIA YYUTEJISA

MeTogmyeckune paspaboTkm no manke 10-11 knace, MépbiwkuH A. B. , 2021, "[Apoda”
Pabouas TeTpagb no ¢gmsnke 10-11 knacc, MépbiwknH A. B., 2021, "poda”
IMNPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/

http:// standart.edu.ru — HoBbI1 cTaH4apT 06LLEero obpa3oBaHus.

http:// fsu-expert.ru — MopTan no y4yebHMKam (O6LLECTBEHHO — roCyAapCTBEHHaS
aKcnepTm3a y4e6HNKOB)

http:// school-collection.edu.ru — EgnHaa Konnekuma LMposbix 06pasoBaTebHbIX

pecypcos



http:// school.edu.ru — Poccuiicknii 06pa3oBaTe/ibHbIiA MopTan
http://www.kvant.info/ Hay4yHO — nonynspHbIi (M3MKo-MaTemMaTUyeCKuiA XypHan ans

LUKO/IbHUKOB 1 CTYAEeHTOB «KBaHT».
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