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MNOACHUTEJIbHAA 3ATTNCKA

[aHHaa paboyasi nporpamma paspaboTtaHa B COOTBETCTBMM C:

- ®epepasibHbIM - 3aKOHOM 0T 29.12.2012 Ne 273-®3  «0(
06pasoBaHun B Poccuiickoin degepaumm»;

- ®efiepasibHbIX  TOCYAAPCTBEHHbLIX 00pa30oBaTe/ibHbIX CTaHAapPTOB

(®rOC) HavyasbHOro 06LLIEro, OCHOBHOIO O6LUEro U CpeAHEero O6LIero

06pa3oBaHus;

- OcHOBHOM 06pa3oBaTe/lbHOM  Nporpammbl  CpedHEro  O6LLero
06pa3oBaHus, yTBEPXKAEHHOM MNprkasom ampekTopa NBOY «LLUKOJIA Ne
48 I.0. JOHELIK» ot 30.08.2023 r. Ne 104 (B pegakuun lNprkasos OT
19.08.2024 Ne 77, ot 14.08.2025 Ne 75);

- Mpukazom MuHUcTepcTBa 060pa3oBaHNA M Hayky  [lOHeLKoi
HapogHoin Pecny6nmkn ot 07 aerycta 2025 rogma Ne 608 «O6
opraHumsaumMm 06pa3oBaTe/lbHON AeATeNIbHOCTM B FOCYAapPCTBEHHbIX
o6pasoBaTe/ibHbIX OpraHu3aumax J[loHeukoin HapogHoit Pecny6nmku,
peann3yroWmnx OCHOBHble 06pa3oBaTe/ibHble MPOrpaMMbl  Haya/bHOro
06LLEero, OCHOBHOro 06Llero n cpeaHero obulero obpasoBaHns B 2025-
2026 y4yebHOM ropy»;

- MMpukasa NBOY «LLIKOJIA Ne 48 I'.O0. JOHELK» ot 07.08.2025
Noe 67 «O6 opraHusauum obpasoBaTtefibHOW AeatenbHocT B 2025-2026
y4ebHOM rofy».

CofepxaHve nporpaMmmbl MO  (M3MKe HanpaslieHO Ha (opmMMpoBaHMe
eCTECTBEHHO-HaY4YHOW KapTuHbI Mupa obydatowmxcsi 10-11 knaccoB npu 06yyeHWm
MX (hM3nKe Ha 6a30BOM YPOBHE HA OCHOBE CUCTEMHO-AEATE/IbHOCTHOrO MOAXOZa.
Mporpamma No (r3nke cooTBeTCTBYET TpeboBaHUAM PIrOC COO K nnaHMpyembim
NMYHOCTHbIM, MPeAMETHbIM W MeTanpeaMeTHbIM pe3y/bTaTaMm 00y4eHus, a Takxke
YUMTbIBAET HEOOXOAMMOCTb  peain3aumm  MeXnpeaMeTHbIX CBA3eld  (U3UKU  C
€CTECTBEHHO-HAYUYHbIMW Yy4ebHbIMU MpeaMeTaMn. B Hell onpefenstoTcs OCHOBHbIE
Lenn n3yyeHns (PU3MKM Ha YpPOBHe CpefHero o0Lero obpasoBaHus, NiaHMpyeMble
pe3ynibTaTbl OCBOEHWUA Kypca (PU3MKK: IMYHOCTHbIE, MeTanpeiMeTHble, NpeaMeTHble
(Ha 6a30BOM YpOBHE).

Mporpamma no (n3nKe BKIHOYAET:
nnaHupyemble pe3ysbTaTbl OCBOEHUS Kypca (DM3NKK Ha 6a30BOM YPOBHE, B TOM YMC/e
npegMeTHble pe3y/ibTaTbl Mo rojam 06yyeHus;

cofepXaHue yue6Horo npegmerta «dusmKa» o rogam 06yyeHus.

Pun3mKa KakK Hayka 0 Hanbosee 06LLUMX 3aKOHaX NPUPOAbI, BbICTYMas B Ka4ecTse
y4yebHOro npeameTa B LUKOME, BHOCUT CYLLECTBEHHbI BKMad B CUCTEMY 3HaHWIA 006
OKpy>atowem Mupe. LUKONbHBLIA Kypc (M3MKM -  cMCTEMOOGpasytoWwmii - Ans
€CTECTBEHHO-HAayYHbIX Y4YeOHbIX MPeaMeToB, MOCKO/bKY (DM3NYECKME 3aKOHbI Nexar
B OCHOBE [MPOLIECCOB W SIBMEHMWIA, WU3yYaeMbIX XUMUER, 6uonoruen, uanyeckom
reorpagmein 1 acTpoHoOMMel. Vicnonb3oBaHWe U aKTUBHOE MPUMEHEHNE (PU3NYECKIMX
3HaHWA ornpeaensieT XapakTep W pasBUTME pPa3HOOOpasHbIX TEXHONOrW B Ccepe
3HEpreTUKM, TPaHCMOpPTa, OCBOEHWS KOCMOCA, MOSlyYeHUsi HOBbIX MaTepuanoB C



3aflaHHbIMN CBOMCTBAMW W [pYyrux. W3yyeHne (m3vKu BHOCUT OCHOBHOW BK/aL B
(hopMUpoBaHMe  eCTeCTBEHHO-HAay4YHO  KapTWUHbI  Mupa  obyyatowmxcs, B
(hopMMpoBaHMe YMEHWUIA MPUMEHATb Hay4HbIA METOL MO3HaHWS MPU  BbIMOHEHWM
UMK YYeOHbIX UCCNeoBaHWA.

B ocHoBY Kypca (w3nKu 418 YPOBHSA CpefHero obLuero obpasoBaHus MOOXEH
pAg, naen, KoTopble MOXHO pacCcMaTpuBaTh Kak NMPUHLMMLI €ro MOCTPOEHNS.

Npes uenoctHocTM. B COOTBETCTBMM C Hell Kypc SBNSETCA  JIOMMYECKU
3aBEPLUEHHbIM, OH COAEPXWT MaTepuan M3 BCeX Pa3fefioB (M3MKMW, BK/IHOYAET Kak
BOMPOCbI K1aCCUYECKOW, TaK 1 COBPEMEHHOMN (IN3NKN.

Woes reHepanusaumm. B COOTBETCTBMM C Hell Matepuan Kypca (u3nKu
06beIMHEH BOKPYT (hM3NYECKMX TEOPUA. Befylumm B Kypce ABNSeTCA (hopMUpOBaHme
NpeacTaB/ieHN 0 CTPYKTYPHBIX YPOBHSAX MaTepuu, BELLECTBE U MNone.

Vpoes rymaHuTapusaunn. EE peanusaums npeanonaraet  MCronb3oBaHME
ryMaHWTapHOro mnoTeHuMana (U3NYeCKO HayKW, OCMbIC/IEHNE CBSA3M pa3BUTUA
(hM3MKM C pa3BUTMEM OOLLECTBA, & TakXKe C MMPOBO33PEHUYECKUMU, HPABCTBEHHbLIMU Y
3KO/0rMYecKnMmM NpobdriemMamu.

Noes npvknagHoi HanpasneHHOCTU. Kypc ¢m3vku npegnonaraet 3HaKOMCTBO
C LUMPOKMM KPYrOM TEXHUYECKMX U TEXHOMOTUYECKUX MPUNOXKEHWUIA M3YYEHHbIX
Teopuii 1 3aKOHOB.

Wpes  akonorvsaumy  peannsyetcs  MOCPEACTBOM — BBELEHWUA  3/1IEMEHTOB
COflep>XXaHus, MOCBALLEHHbIX 3KOOMMYeCKMM MNpo6/eMam COBPEMEHHOCTM, KOTOpble
CBA3aHbl C pPasBMUTMEM TEXHUKM W TEXHONOMWM, a Takke 06CYyXAeHus npobnem
paunoHanbHOro NPUPOAONO/b30BaHNSA 1 3KOTOMMYECKON 6e30MacHOCTH.

CTepXXHeBbIMM  37eMeHTaMU  Kypca (DM3UKM Ha YPOBHE CpeaHero o6Lyero
06pa3oBaHusi ABNAKOTCS (DM3MUecKme Teopumn ((hopMUpOBaHME MNPEACTaBNEHUA O
CTPYKTYpe MOCTPOEHUs (DU3NYECKON Teopun, ponu (DyHAAMEHTasIbHbIX 3aKOHOB M
MPUHLMMOB B COBPEMEHHbLIX MPEACTaBNEHMAX O MPUPOLe, rpaHMUax NpUMeHUMOCTU
TeopuiA, ANA ONUCaHWS eCTECTBEHHO-HAYUHBIX SIB/IEHWIA 1 MPOLLECCOB).

CUCTEMHO-AeATeIbHOCTHBIA NOAXOA4 B Kypce (DU3UKWM peasin3yeTca Mpexaie
BCEro 3a CYET OpraHM3auun 3KCNepUMeHTa/IbHON AeATeNlbHOCTM obyyvatowmxcs. A
6a30BOro0 YpoBHA Kypca (M3MKM - 3TO MCMOMb30BaHWE CUCTEMbl (PPOHTASIbHBLIX
KpaTKOBPEMEHHbIX 3KCMEPUMEHTOB W labopaTopHbIX PaboT, KOTopble B NporpaMme
no (usnke 06bLEAVMHEHbl B OOLIMIA CNUCOK YYEHWYECKMX MPaKTUYECKUX pPaborT.
BblgeneHve B ykazaHHOM nepeyHe 1abopaTopHbIX PaboT, MPOBOAUMBIX 415 KOHTPOSIS
N OLEHKW, OCYLLECTBMSETCA yyaCTHMKamy 06pa3oBaTeNbHOro Mpouecca UCXOo4sd W3
OCOGEHHOCTEN MNMIaHUPOBaHWA W OCHalleHWs KkabuHeTa (u3vku. [lpyu  3TOM
obecneumBaeTcA OB/MajeHMe 06yYalOLMMUCS YMEHUAMMW TMPOBOAUTL KOCBEHHbIE
N3MEPEHWS, WUCCNe0BaHNA 3aBUCUMOCTEN (DU3NYECKMX BEe/IMYMH U MOCTaHOBKY
ONbITOB MO MPOBEPKE NPEANOXKEHHbIX FUNOTES.

Bonblioe BHUMaHVE YAENSEeTCH PeLleHUI0 PacyETHBLIX M KayeCTBEeHHbIX 3ajau.
Mpn 3TOM AN pacyETHbIX 3afay NPUOPUTETOM ABMAKOTCA 33fa4yn C SBHO 3afaHHOiA
(hM3nyeckor  MOAEeNbl,  MO3BOMIAIOLLME  MPUMEHSATb  U3YYEeHHble  3aKOHbl W
3aKOHOMEPHOCTW KaK U3 OAHOro pasfena Kypca, Tak v UHTErpupys 3HaHus 13 pasHbIX
pas3genoB. [na  KayeCTBEHHbIX 33da4y MPUOPUTETOM ABMAKOTCA 33faHUs  Ha
06BbSACHEHME NPOTEKaHUA PU3NYECKMX ABNEHUIA U NMPOLLECCOB B OKPYXKAIOLLEN YKU3HW,
Tpebytowe Bblbopa  (PM3MYECKOM  Modenm  Ans  CUTyauunm  NpakTUKo-
OPUEHTMPOBAHHOIO XapaKTepa.

B cootBeTcTBMM € TpeboBaHusMn ®IFOC COO K maTepuasnibHO-TEXHUYECKOMY
obecneyeHnto y4ebHOro npouecca 6a30Bbli YpOBeHb Kypca (DM3UKW Ha YPOBHE
cpegHero o6bulero o06pa3oBaHMA LO/MKEH M3y4aTbCAd B YCNOBUAX MPeAMETHOrO



KabuHeTa (OU3NKM WAM B YCNOBUSIX WHTErpMpOBaHHOrO KabuHeTa NpeaMeToB
eCTECTBEHHO-HAaYy4yHOro uukna. B kabuHeTe (M3NKM OOMKHO ObiTb HeobXxoamMmoe
nabopartopHoe 060pyaoBaHME AN BbIMOHEHWS YKa3aHHbIX B MporpaMme rno ¢usnke
YUYEHNYECKMX NPaKTUYECKMX paboT 1 IEMOHCTPALMOHHOe 060pYA0BaHNE.

[JemoHcTpaunoHHoe  obopyaoBaHWe  (hopMUpYeTca B COOTBETCTBUM  C
NPUHUMMNOM  MUHUMA/IbHOW  [OCTAaTOMHOCTM W 0b6ecneymBaeT  MOCTaHOBKY
MepeyncnieHHbIX B Nporpamme Mo  (PU3MKe  K/IKOYEBbIX  [JEMOHCTpauuii - ans
NCCNefoBaHMs  M3Y4YaeMbIX  SBMEHWA M MPOLECCOB,  AMMUPUYECKMX U
(hyHAAMEHTa/TbHbIX 3aKOHOB, UX TEXHNYECKUX NMPUMEHEHWIA.

labopatopHoe 060pyaoBaHWE AN YYEHWMYECKUX MPaKTUYeCKMX paboT
(hopMupyeTca B BUAE TEMATUYECKMX KOMMIEKTOB M OOGecrneynBaeTcs B pacyére
OAHOrO  KOMMNMEKTa Ha [ABYX OOyvarowumxcs.  TemaTMyeckue  KOMMEKTb
nabopaTopHOro 060pyAoOBaHMS AO0MKHbI  ObiTb MOCTPOEHbI HA  KOMM/IEKCHOM
MCNOMb30BaHUN aHaNOroBbIX M LMDPOBLIX MNPUOOPOB, a TakkKe KOMMbHOTEPHbLIX
N3MePUTE/NbHBIX CUCTEM B BMAE LMDPOBLIX S1a60paTOpUiA.

OCHOBHbIMUN LENSIMU U3y4eHns (n3NKK B 06LLIEM 06pa30BaHMN SABNSKOTCS:
(hopMupoBaHMe MHTepeca W CTPeM/IeHMst O6YYatOLUMXCH K Hay4YHOMY W3YYEeHWIO
NPUPOAbI, Pa3BUTUE UX UHTENEKTYa/IbHbIX Y TBOPYECKMX CMOCOBHOCTEN;

pasBuUTVE MpeACTaBMEHUA O HayyHOM MeToAe MOo3HaHWs U (DopMUpOBaHMe
NCCNef0BaTeIbCKOrO OTHOLLEHMNS K OKPYXKAIOLLMM ABNEHUAM;

(hopMmMpoBaHNe Hay4YHOro MMPOBO33PEHNS KaK pe3y/ibTara U3y4eHUss OCHOB CTPOEHUA
maTepun 1 PyHLaMeHTa/IbHbIX 3aKOHOB (PU3NKY;

(hopMMpOBaHME YMEHUIA 0OBACHATL SBNEHWS C UCMOMb30BAHNEM (DU3NUECKMX 3HAHWIA
1 HayYHbIX [I0Ka3aTeNbCTB;

(hopMmpoBaHMe NPeaCcTaBeHNIA 0 PO (U3NKU ANS PasBUTKS APYTUX €CTECTBEHHbIX
HayK, TEXHWUKMN 1 TEXHONMOTUIA.

JocTkeHne aTUX Ueneli 06ecneynBaeTCs peLleHVeM Ccrefytowmx 3a4ad B
npouecce M3yveHns Kypca (n3nKN Ha YpoBHe cpeaHero o6Luero obpasoBaHus:
NPUOGPETEHME CUCTEMbI 3HaHWIA 06 06LLMX (PU3NYECKNX 3aKOHOMEPHOCTAX, 3aKOHaX,
TEOpUsIX, BK/KOYasd MeXaHWKY, MOMEKYNAPHY  (U3NKY,  3NEeKTPOAMHAMMUKY,
KBAHTOBYIO (PU3NKY U 3/IEMEHTbI aCTPO(U3NKN;

(hopMUpOBaHME YMEHWUIA MNPUMEHATb TEOPETUYECKME 3HaHMS A1 OOBACHEHWS
(hM3NYECKMX SIBMIEHWIA B NpUpoOAe W AN MNPUHATUA MPaKTUYECKUX PELLUEHUA B
MOBCEAHEBHOMN YXXN3HW;

OCBOEHME CMocob0B peLleHnst pas3/iMYHbIX 3afa4 C SIBHO 3aaHHON (h13MYeCKoM
MOZenblo, 3afa4y, MoApasyMeBaloLMX CaMOCTOATE/IbHOe CO34aHue  (PU3NYECKOM
MOZENN, afeKBaTHON YCNOBUAM 3adauu;

NMOHVMaHue (PU3NYECKMX OCHOB W MPUHLMMOB AENCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOIOMMYECKUX NPOLIECCOB, UX B/IMAHUA HA OKPY>XKAIOLLYHO Cpeay;

OB/MajeHne MeTofamy CaMOCTOSTENIbHOrO MAaHUPOBAHWSA N NPOBEAEHNS (N3NYECKMX
3KCMEPUMEHTOB, aHanM3a W WHTepnpeTaumMm  MHQopMauun,  onpeaeneHus
[OCTOBEPHOCTM MONYYEHHOr0 pesynbTaTa;

co3daHMe  YCMOBMI AN pasBUTUSE  YMEHWIA  MPOEKTHO-UCCNEA0BaTENbCKOM,
TBOPYECKOW AeATENbHOCTU.

COAEP>XXAHNVE OBYYEHUNA



10 K1ACC

Pasgen 1. ®unsmka n MetTofbl Hay4YHOro Nno3HaHUsA

®dun3nKa - Hayka o0 npupoge. HayuyHble MeTOAbl MO3HAHNA OKPYXatoLLero Mupa.
Ponb 3kcnepvmeHTa M TeopuWM B MpOLECCe MO3HaHUA NPUPOAbL. IOKCMEpUMEHT B
(h13nKe.

MogenuposaHue (U3NYECKUX SBMEHWUIA W MPOLLECCOB. HayuHble runotessbi.
dur3nyeckme 3aKOHbl M Teopuun. [paHuLbl NPUMEHUMOCTU (PU3NYECKMX 3aKOHOB.
[MprHUMN COOTBETCTBUSA.

Posib M MeCTO (IM3NKM B POPMUPOBAHNM COBPEMEHHON HaYYHON KapTUHbLI MUpa,
B MPaKTUYeCKOW AeATeIbHOCTU NIOAEN.

JeMoHcTpauun

AHanorosble 1 LUMKHPOBbLIE N3MEPUTESbHBIE NPUBOPbI, KOMMBIOTEPHbIE AATUMKM.

Pasgen 2. MexaHuka

Tema 1. KuHematuka

MexaHnuyeckoe paBwKeHMe. OTHOCUTENIbHOCTb MEXaHWYeCKoro [BVXKEHUS.
CuncTtema oTcyéTa. TpaeKTopus.

MepemellieHne, CKOPOCTb (CpeaHas CKOpOCTb, MIHOBEHHas CKOPOCTb) MU
YCKOpPeHMe MaTtepuasibHOM TOYKM, WX MPOEKUUM Ha OCM CUCTEMbl KOOPAMHAT.
CnoXkeHune nepemMeLLeHnin 1 CNoXKeHNe CKOpPOCTEiA.

PaBHOMEPHOE W pPaBHOYCKOPEHHOE MPAMOSIMHENHOe ABVKeHue. [padumku
3aBMCMMOCTA  KOOPAMHAT, CKOPOCTW, YCKOPEHMs, MNyTM U  MepemMeLleHuns
maTtepuanbHOM TOUKM OT BPEMEHW.

CB060AHOE MafieHre. Y CKopeHre CBOOGOAHOr0 NafeHus.

KpuBonuHeliHoe aBwxeHue. [BUXeHNe MaTepuasibHON TOUKM MO OKPY>XXHOCTU C
MOCTOSIHHOMN MO MOAY/0 CKOPOCTbHO. YT/I0Bass CKOPOCTb, JIMHEAHAs CKOPOCTb.
Mepwvog v YacToTa obpaLeHms. LieHTpoCTpeMuTeIbHOE YCKOPEHNE.

TexHMYecKne YCTPOMCTBA W NPaKTUYECKOe MPUMEHEHWE:  CNUZOMETP,
[IBVXXeHWe CHapadoB, LIeNHbIE Y PeMEHHbIE nepesayn.

JeMoHcTpaunn

Mopgenb cuctembl OTCYéTA, WNNKOCTPAUMA KUHEMATUUYECKUX XapaKTepucTUK
[IBUKEHUS.

Mpeobpa3oBaHue ABMXKEHWIA C UCMNOMb30BaHNEM MPOCTbIX MEXaHWU3MOB.

MageHne Ten B BO3AyXe U B Pa3peXKeHHOM MpPOCTPaHCTBE.

HabntofeHve [ABwKeHWUs Tena, OpPOLEHHOro Mo YraoM K T[OPU3OHTY U
TOPU30OHTA/ILHO.

3mepeHue ycKkopeHns CBOGOAHOMO MafeHns.

HanpasneHne CKOPOCTX NpY ABUXXEHUW MO OKPY>XXHOCTW.

YUeHNYECKNIA IKCMEPUMEHT, NabopaTopHble paboThbl

3yyeHne HepaBHOMEPHOrO ABWXKEHMA C Le/bl0 OnpefeneHns MrHOBEHHOM
CKOPOCTW.

WccnefoBaHne COOTHOLLEHMS MeXAy MyTaMW, MPOMAeHHbIMX  Tenom  3a
nocnefoBaTeflbHble paBHbIe NMPOMEXYTKU BpeMeHU Mpu PaBHOYCKOPEHHOM ABWXEHUN
C HaYa/IbHON CKOPOCTbHO, PaBHOMN HY/HO.

M3y4yeHvie ABVMXKEHUA LLAPWKA B BA3KOW XXNAKOCTM.

3y4yeHve ABMXEHUA Tena, OPOLLEHHOrO rOPU30HTASTBHO.

Tema 2. luHamnka

MpuvHUMn  OTHocuTenbHOCTM  Tanmnes.  [MepBblii  3aKOH  HbHOTOHA.
VHepuuanbHble CUCTEMbI OTCYETA.



Macca Tena. Cvna. MNpuHUMn cynepno3vummn cun. BTopoi 3akoH HbloToHa ans
maTepuanbHOM TOUKW. TpeTuid 3akoH HbHOTOHA AN MaTepuasibHbIX TOYEK.

3aKoH BCeMMPHOro TAroteHus. Cuna TaxkecTu. MNepeas KOCMUYECKasAs CKOPOCTb.

Cwuna ynpyrocTtu. 3akoH 'yka. Bec Tena.

TpeHve. Buabl TpeHUs (MOKOS, CKOMbXeHWs, KadeHus). Cuna tpeHus. Cyxoe

TpeHve. Cuna TPEHUS CKOMbXEHUS U cuna TPeHUs MoKos. KoahhULMEHT TpeHus.
Cuna CONPOTMBIIEHNA MNP ABUMXEHUW TeNa B XXNUOAKOCTU WA rase.

MocTynaTenbHOe 1 BpallaTe/lbHOe ABMKeHVE abCONOTHO TBEPAOrO Tesa.

MOMEHT cunbl OTHOCUTE/NILHO OCKM BpalleHusa. [lnedyo cunbl.  Ycnosus
paBHOBecUA TBEPAOrO Tena.

TexHNYeCcKMe YCTPOMCTBA W NPaKTUYeCKoe MpPUMEHEHME:  MOALUMMHUKMN,
[IBMXXEeHWE NCKYCCTBEHHbIX CMYTHUKOB.

JeMoHcTpayum

FBNeHne nHepumn.

CpaBHeHWe Macc B3anMOLENCTBYIOLLMX Ten.

BTopoli 3akoH HblOTOHa.

V13mepeHune cun.

CnoxeHune cun.

3aBMCMMOCTb CWU/IbI YNIPYrOCTK OT AedhopmaLnn.

HesecomocTb. Bec Tena npyv yCKOPeHHOM MoAbEME U NafeHUN.

CpaBHeHMe cui TPeHUA NOKOSA, KaueHUs N CKOMbXXEeHUS.

Ycnosua paBHOBeCUA TBEPAOro Tena. Buabl paBHOBECKS.

YUYEHNYECKNIN SKCNEPUMEHT, N1abopaTopHble paboThbl

W3yueHve aBrkeHust 6pycKa No HaKNOHHOW MI0CKOCTM.

VccnepgoBaHve 3aBMCUMMOCTU CWM YMPYTOCTU, BO3HUKAWOLWUX B MPYXUHE U
Pe3nHOBOM 06pa3sLie, OT MX Aedhopmaumu.

WccnefoBaHWe yCioBrin paBHOBECUS TBEPLOrO Tena, MMELLEero oCb BpaLLeHus.

Tema 3. 3aKOHbI COXpaHeHNA B MeEXaHUKe

MmMnynbc MaTepuanbHOM TOYKM (Tena), CUCTeMbl MaTepuasbHbIX TOYek.
Vmnynbc cunbl M M3MeHeHVe WMNy/bca Tena. 3aKOH COXPaHeHWs MMNy/bea.
PeakTuBHOE [IBUXKEHWE.

Pabota cunbl. MOLHOCTb CUSbI.

KrnHeTnyeckas asHeprus martepuanbHOM TOYKW. Teopema 06 W3MeHeHUU
KMHETUYECKOW SHEPruu.

MoTeHUmanbHaa aHeprus. MoTeHUManbHas aHeprus ynpyro 4eqopMupoBaHHoON
NPY>XUHbI. MoTeHUMaIbHas 3Heprus Tena B6/IM3n NoBepxXHOCTH 3eMn.

MoTeHUMabHble Y HenoTeHUWa bHble CUMbl. CBA3b PaboTbl HEMOTEHUMaIbHBIX
CUN C W3MEHEHMEM MeXaHWYeCKOW 3SHepPruM CUCTeMbl Tefl. 3aKOH COXpaHeHus
MEeXaHUYeCKON 3HepPruu.

Ynpyrve n Heynpyrue CTofIKHOBEHUS.

TexHWYecKMe YCTPONCTBA M NPaKTUYeCKOe MpPUMEHEHME: BOAOMET, KOMEp,
MPY>XXUHHbIWA MUCTONET, ABUXXEHMNE PaKeT.

JemoHcTpauun

3aKOH COXpaHeHns nmnynbea.

PeaKTBHOe ABWKEHNE.

Mepexos NOTeHLMaIbHON 3HEPr B KWHETUYECKYHO U 06paTHO.

YUeHNYECKMIN IKCMEPUMEHT, nabopaTopHble paboTsbl

3yueHne abCOMOTHO HEeynpyroro ygapa C MOMOLLbIO [BYX OAMHAKOBbIX
HUTAHBLIX MaATHNKOB.



WccnenoBaHne CcBA3WM paboTbl CUMbl C M3MEHEHWEM MEXaHWYECKON aHeprum
Tena Ha MPUMepPe PacTHKEHUS PE3NHOBOTO XKryTa.

Pasgen 3. MonekynsapHasa hmsnka 1 TepmogmMHaMmmnka

Tema 1. OCHOBbI MOMEKY NAPHO-KNHETUYECKON TEOpUN

OCHOBHbIE MONOXEHUA MOSIEKYNAPHO-KMHETUYECKOW TEOPUM U UX OMbITHOE
obocHoBaHMe. BpoyHOBCKOe [ABwkeHuwe. [Auddysua. Xapaktep ABVMXXEHUA U
B3aMMOLENCTBUSA YacTuy, BellecTBa. Mofenn CTPOeHUS rasoBs, XUAKOCTEN N TBEPAbIX
Ten 1 0O0bSACHEHWE CBOWCTB BELLECTBA HA OCHOBe 3TUX Mofeneil. Macca u pasmepbl
mosiekyn. KonnyecTso BellecTtsa. [ocTosHHas ABoragpo.

Tennosoe paBHOBecue. TemnepaTtypa U eé usmepeHue. Lllkana Temnepatyp
Llenscus.

Mogenb ngeansHoro raza. OCHOBHOE YpaBHEHME MOJEKYNAPHO-KMHETUYECKO
Teopuu umpeasbHOro rasa. AOCOMOTHas TemrepaTypa Kak Mepa cpegHei
KMHETMYECKON 3HEeprum TenjoBOro [ApvkKeHUs dactuy rasa. Llkana temnepatyp
KenbBuMHa. [a30Bble  3aKOHbl. YpaBHeHWe MeHaeneeBa-KnaneipoHa. 3akoH
JanbToHa. 3onpoLecchl B AeanbHOM rase ¢ nocToAHHbLIM KO/IMYeCTBOM BeLLeCTBa.
I"padpryeckoe npefcTaBneHe N30NPOLLECCOB: N30TepMa, 130Xopa, 130bapa.

TexHMYeCKMe YCTPOMCTBA M NPaKTUYECKOe NPYMEHEHVE: TepMOMeTp, 6apomeTp.

JeMoHcTpauun

OnbITbl, [OKa3blBalOLne [AWCKPETHOE CTPOeHWe BellecTBa, (poTorpagum
MOJIEKY/T OPraHUYeCKNX COeUHEHWIA.

OnbITbl M0 ANGEY3MN XKUAKOCTER 1 ra3os.

Mogenb 6pOyHOBCKOIO ABUXEHUS.

Mogenb onbiTa LLiTepHa.

OnbITbl, [JOKa3blBalOLLME CYLLECTBOBAHNE MEXMOSEKYNAPHOrO B3aUMOLEACTBUS.

Mogenb, NNNICTPUPYIOLLAA NPUPOAY AaBNeHNA rasa Ha CTEHKU CoCyfa.

OnbITbl,  WAMKOCTPUPYIOLIME  YpPaBHEHWE COCTOSHUA  MAeasIbHOro  rasa,
130npoLiecchl.

YUYEHNYECKNIN SKCNEPUMEHT, NabopaTopHble paboThbl

OnpefeneHne Maccbl BO3AyXa B K/MaCCHOM KOMHAaTe Ha OCHOBE W3MepeHWid
06bEMa KOMHaTbI, AaBNeHNs U TeMnepaTypbl BO3ayXa B Hel.

VccneposaHne 3aBUCMMOCTM MeXAy napaMeTpamy COCTOSIHUS PaspedXeHHOro
rasa.

Tema 2. OCHOBbI TEpMOAMHAMUKN

TepmoaMHaMmyeckas cucTeMa. BHYTpPeHHSIi 3Heprus TepMOAUHAMNYECKOWA
CUCTEMBbI N Crocobbl eé M3MeHeHWs. KonmuyecTBO TennoTbl M paboTa. BHYTpeHHss
3Heprus 0HOATOMHOM0 MAea/IbHOro rasa. Buabl Tensionepefayn: Tena10nNpPoBOAHOCTb,
KOHBEKLMSA, U3Ny4YeHre. YaenbHasa TennoéMKoCcTb BellecTBa. KoOnM4yecTBo TennoThbl
npy Tennonepegave.

MoHATMe 06 aguabaTHOM npouecce. [epBblil  3aKOH  TEPMOAMHAMUKM.
MMpyMeHeHVe MepBOro 3akoHa TepMOAUMHaMUKM K u3onpoueccam. [ paguyeckasn
NHTepnpeTaumsa paboTbl rasa.

BTopoi1 3akoH TepmMoAnMHaMUKKN. HeobpaTMOCTb MPOLIECCOB B NMPUPOZE.

Tennosble MawHbl. MPUHUMNLI AEACTBMA TENMOBLIX MalwMH. MNpeobpa3oBaHns
3HEprMM B TennoBbIX MawnHax. KoaphuumeHT MonesHoro [enctsms TensoBow
MalUUHbl. Linkn KapHo 1 ero Koa@UUUEHT MONE3HOro AeNCTBUA. IKOMOrnMYecKue
Npo6eMbl TEMI03HEPTETUKN.

TexHMYecKMe  YCTPOMCTBA W MPaKTUYeCKoe  MPUMEHEHWe:  [ABUraTesb
BHYTPEHHEr0 CropaHus, 6bITOBOM XONOAWMIBHUK, KOHANLMOHEP.



JemMoHcTpauun

i3MeHeHMe BHYTPEHHel 3Heprum Tena npu COBepLUEHWM paboTbl: BbIIET
npookn un3 OYTbINKM NOA [AENCTBMEM CXATOro BO3fyxa, HarpeBaHue 3dupa B
NaTYHHON Tpy6Ke NyTEM TpeHus (BUAEOLEMOHCTPaLNS).

13mMeHeHMe BHYTPeHHe aHeprum (Temnepatypbl) Tena npu Tensonepegaqe.

OnbIT No agmabaTHOMY paclUMpeHnto Bo3gyxa (OrbIT C BO3AYLUHbIM OrHNBOM).

Mogenn napoBoi TypOuHbl, ABUraTens BHYTPEHHEro CropaHusi, peakTMBHOIO
[Burarens.

YUeHNYECKNA 3KCMEPUMEHT, nabopaTopHble paboThbl

3mepeHwue yaenbHON TennoéMKOCTH.

Tema 3. ArperaTHble COCTOSAHUA BelllecTBa. dPa3oBble nepexoabl

Mapoobpa3oBaHMe W KoHAeHcauus. KcnapeHue u KuneHue. AGCOMOTHas W©
OTHOCUTE/IbHas BMIKHOCTb BO3AyXa. HacblWeHHbIM nap. YpaenbHas TensoTta
napoobpas3oBaHMs. 3aBUCUMOCTb TeMMNepaTypbl KUMEHNA OT AaBeHNs.

Teéppoe Teno. Kpuctannnueckme v amopdHble Tena. AHMU30TPONUSA CBOWMCTB
Kpuctannos. >Kuakue Kpuctaisibl. CoOBpeMeHHble MaTepuanbl. [nasneHne u
KpucTannmsauus. Y genbHaa tensota nnasneHuns. Cyonumagus.

YpaBHeHWe TenIoBoro GanaHca.

TexHWYecKMe YCTPOCTBA WM NPaKTUYeCKOe MpPUMEHEHWE: TUTPOMETP U
NCUXPOMETP, Ka/IOPUMETP, TEXHOMOMMN NMONYYEHUA COBPEMEHHbLIX MaTepuasios, B TOM
yucne HaHoMaTepunanoB, N HAHOTEXHO/IOTUN.

JemoHcTpauun

CBoliCTBa HaCbILLEHHbIX Mapos.

KunneHve npy NOHMXeHHOM [aBfeHunn.

Cnocobbl n3MepeHns BNaXXHOCTU.

HabntofieHve HarpeBaHnsa 1 nias/eHns KPUCTa/IIMYECKOr 0 BelecTsa.

JeMoHCcTpauusa KpucTanios.

YUeHNYECKNIA IKCMEPUMEHT, NabopaTopHble paboThbl

3mepeHve OTHOCMTENbHOW BNaXKHOCTW BO3AyXa.

Pasgen 4. OneKTpognHamumKa

Tema 1. DnekTpocTaTtmnka

AnekTpuzaums Ten. INeKTpUYecknin 3apsg. [Ba Buaa 3N1eKTPUYECKMX 3apsiioB.
[MpPOBOAHWKN, AVNINEKTPUKN WU NOMYMNPOBOAHUKN. 3aKOH COXPaHEHUS 3N1eKTPUYECKOro
3apsaga.

B3avmogeiicTeue 3apsafoB. 3akoH KysoHa. TOUYeYHbIN 3MeKTPUYECKUA 3apsia,
OnekTpuyeckoe none.  HanpsX&HHOCTb  3anekTpuyeckoro  nonsa.  lpuHUmn
Cynepnosnumm 3MeKTPUYECKUX Noser. JIMHUM HanPsXKEHHOCTU 3/1EKTPUYECKOTO MOSIS.

PaboTa cun anekTpoctaTuyeckoro noss. MoteHuyman. PasHOCTb MOTeHUMasoB.
[MpoBOAHMKN 1 [OWU3NEKTPUKU B 3/1eKTpoCcTaTuyeckoMm none. [nsnekTpuyeckas
MPOHULLAEMOCTb.

DNeKTPoEMKOCTb. KoHAeHcaTop. OMEKTPOEMKOCTb M/IOCKOro KOHZAeHcaTopa.
SHeprunga 3apsKeHHOro KoHaeHcaTopa.

TexHMYecKMe YCTPOMCTBA W NPaKTUYeCKOe MNPUMEHEHWE:  3/1IeKTPOCKON,
3NEKTPOMETP,  ANIeKTpoCTaTMYecKas  3awWpTa,  3a3eMieHVWe  3/1eKTponpuoopos,
KOH/ZeHCaTop, KOMMPOBa/IbHbIN annapar, CTPYMHbIA NPUHTEP.

JeMoHcTpauun

YCTPOWCTBO M NPUHLMN AEACTBUSA 3NEKTPOMETPA.

B3avMogelicTB1e HadIeKTPU30BaHHbIX TeJl.

DNeKTPUYECKoe Mnose 3apsXKeHHbIX Tes.



[MpOBOAHMKM B 3N1EKTPOCTATMHYECKOM MOJSE.

AnekTpocTaTNyecKasa 3anTa.

[N3neKTpUKK B 3N1EKTPOCTATUHYECKOM NOJe.

3aBMCUMOCTb 3IEKTPOEMKOCTI MNJIOCKOr0 KOHAEHcaTopa OT MoWwaan nnacTuH,
PacCTOSHUSA MEXAY HAMWU N AN3NIEKTPUYECKO NPOHNLLAEMOCTH.

SHeprus 3apsXKeHHOro KoHAeHcaTopa.

YUYEHUYECKNIA SKCNEPUMEHT, abopaTopHble paboThbl

VI3mMepeHne 3NeKTPOEMKOCTN KOHAEHcaTopa.

Tema 2. MNMOoCTOAHHbIN 3NEKTPUYECKUIA TOK. TOKM B pa3/iMYHbIX cpeaax

JNeKTPUYECKNiA  TOK. YCNOBMA  CYLLECTBOBAHUS  3/IEKTPUYECKOrO  TOKA.
NcTouHmkm Toka. Crna Toka. MOCTOAHHBIV TOK.

HanpshkeHune. 3akoH Oma Ans yyactka uenu.

JNeKTpUYecKoe COMPOTWMBNEHME. Y[e/NbHOe COMPOTMBMEHWE  BeLLEeCTBa.
MocnepoBatenbHOe, NapasisenibHoe, CMeLLIaHHOe CoeiMHeHMe NPOBOAHMKOB.

Pabota  anekTpuueckoro Toka. 3akoH  [pkoyna-fleHua.  MowHOCTb
3N1EKTPUYECKOr0 TOKa.

JNeKTpoABMXKYLLAA Cuna U BHYTPEHHee COMPOTUB/IEHME WCTOYHUKA TOKa.
3akoH Oma 415 NOMHON (3aMKHYTO) 3NEKTPUYECKON Lenn. KopoTKoe 3amblKaHue.

SNeKTPOHHasn NpPOBOAUMOCTb TBEPAbIX METaJ/I/10B. 3aBMCUMOCTb
COMPOTMBNEHNA MeTasNIoB OT Temnepatypbl. CBepXnpoBOAVMOCTb.

ANEKTPUYECKUIA TOK B BaKyyMe. CBOMCTBA 3/IEKTPOHHBIX MYYKOB.

MonynpoBOAHMKN. Cob6CTBeHHaS n npuMecHas NpPOBOANMOCTb
noslynpoBoAHNKOB. CBOICTBA p-M-nepexoa. MonynpoBogHMKOBbLIE NPUGOPLI.

JNeKTpUYecKnini  TOK B pacTBopax W pacniaBax  3/MeKTPO/MTOB.
SNEKTPONUTHYECKAS Anccoumaums. SNeKTPonms.

AneKTpryecKuid ToK B razax. CaMoCTOATe/bHbIA U HECAMOCTOATE/IbHBIV paspss.
MonHus. MNna3mva.

TexHMYecKMe YCTPOWCTBA WM NPaKTUYeCKoe MpPUMEHEHVE:  aMrepMeTp,
BO/ILTMETP, peocTaT, WCTOYHWKM TOKa, 3/eKTpoHarpesatefibHble  NpUbopsbl,
3/1eKTPOOCBETUTESIbHBIE MPUBOPbI, TEPMOMETP COMPOTUB/EHWS, BaKyyMHbIN [AMOA,
TEPMUCTOPbI 1 (HOTOPE3UCTOPBI, MONYNPOBOAHUKOBLIN ANOA, Fa/lbBaHMKA.

JemoHcTpauun

3mepeHve cusibl TOKa 1 HaNpshKeHNS.

3aBUCMMOCTb  COMPOTUBMIEHNA  LIMVHAPUYECKUX MPOBOAHWKOB OT  [JIHbI,
naowaan nonepeyHoro ceyeHnsa 1 MaTepuana.

CmeLliaHHOe coefiMHeHVe NPOBOLAHUKOB.

MpsiMoe  M3MepeHMe  3NeKTPOABMXKYLEen  cunbl.  KOpoTKoe — 3aMblkaHue
rafibBAHNYECKOro 3/1eMeHTa N OLleHKA BHYTPEHHErO COMPOTUB/IEHUS.

3aBMCMMOCTb COMPOTMB/IEHNS META/IIOB OT TEMMNEPATYpbI.

[MpOBOAMMOCTb 3/1EKTPO/IUTOB.

VckpoBoit paspsg, 1 NPOBOAMMOCTb BO3AyXa.

OLHOCTOPOHHSASA NMPOBOAMMOCTL AMOAA.

YUeHNYECKNI SKCMEPUMEHT, NabopaTopHble paboThbl

3yyeHne cMelliaHHOro CoefiIMHeHNs Pe3nCTOpPOB.

3vepeHve 3neKTPOABMXKYLLEA CWMbl UCTOYHMKA TOKa M €ro BHYTPEHHEro
COMPOTMBIIEHUS.

HabntogeHve anektponusa.

MexnpegMeTHbIe CBA3N



N3yueHne kypca (m3nky 6a30Boro ypoBHsi B 10 Knacce OCYLLECTBASETCA C
YUYETOM CcoflepXKaTeslbHbIX  MEXNpPeAMETHbIX CBA3ei C  Kypcamy  MaTeMaTuKu,
ononorum, XMmun, reorpanum 1 TEXHONOT N,

MexnpeaMeTHble MOHATUSA, CBA3aHHble C W3Y4YeHWeM MEeTOLOB Hay4yHOro
MO3HaHWA: ABNIEHME, HayUHbIW (DakT, rmnoTesa, PU3nYeckas BenMUMHa, 3aKOH, Teopus,
HabntofeHVe, 3KCMEPUMEHT, MOLENIMPOBaHNEe, MOAESb, N3MEPEHNE.

MaTtemaTunka: pelleHne CUCTEMbl YpPaBHEHWI, IMHENHas (YHKUMS, napabona,
rmnepbona, MX rpagiMkMm W CBOWCTBA, TPUTOHOMETPUYECKME (YHKLUMW: CUHYC,
KOCWHYC, TaHIeHC, KOTaHreHC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPbI
N UX NPOEKLMM Ha OCU KOOPAMHAT, CI0XKEHWE BEKTOPOB.

Buvonorus: MexaHM4YecKoe [BMXKEHWE B XXMBOW npupoge, Auddysms, ocmoc,
TENN006MeH XXMBbLIX OpraHuM3MoB (BWAbl Ternsonepefayn, TEnj0BOe PaBHOBECHUE),
3NEeKTPUYECKME SIBNIEHNSA B XKMBOWN NpUpoje.

XUMUA: QUCKPETHOE CTPOeHMe BeLecTBa, CTPOEHUe aTOMOB W MOJIEKY/, MOJlb
BELLLECTBa, MONAPHAsA Macca, TernsoBble CBOMCTBA TBEPALIX TeN, XWUAKOCTEN W rasos,
3NMEeKTPUYECKMNE CBOMCTBA META/IIOB, 3/1EKTPONUTUYECKas Auccoumanms, rabBaHnka.

"eorpagms: BNaXXHOCTb BO3AyXa, BETPbl, 6apoMeTp, TEPMOMETP.

TexHonorus: npeobpasoBaHne [BWKEHWIA C WUCMO/b30BAHNMEM MeXaHV3MOB,
YYET TpeHus B TexXHWKe, MOALUMMHUKK, WCMO/Mb30BaHME 3aKOHa COXpaHeHWs
MMNYy/bCa B TEXHWKe (pakeTa, BOLOMET v ApYyrue), ABUraTenb BHYTPEHHEr0 CropaHuns,
naposast TypouHa, ObITOBOW XONMOAWIBbHUK, KOHAMLMOHEP, TEXHOMOMMU MOMyYeHus
COBPEMEHHbIX MaTepuaioB, B TOM YUC/ie HAHOMATepUaioB, W HAHOTEXHOIOIWK,
3NeKTpoCTaTMYeCcKas 3allimTa, 3a3em/eHue 3/1eKTPOnpMOopoB, KCEpPOKC, CTPYMHbIN
MPUHTEP, 3NIEKTPOHAarpeBaTe/ibHble NPUOOPbI,  3M1EKTPOOCBETUTENbHbIE  MPUOOPBI,
ra/ibBaHu1Ka.

11 KN1ACC

Pasgen 4. nekTpognHamuka

Tema 3. MarHmMTHoe nose. dNeKTpomarHMTHas NHAYKUMA

MoCTOsAHHbIE MarHUTbl. B3aMMoOAeicTBME MOCTOAHHBLIX MarHWTOB. MarHuTHoe
nosne. BekTop MarHUTHOM WHAYKUMW. TIPUHLMN CYnepro3uLmMmn MarHUTHbIX MONeE.
JInHMM  MarHuMTHOM  MHAYKUMK. KapTuHa /MHWIA  MarHUTHOW  MHAYKUAW  NoNs
NOCTOAHHbIX MarHUTOB.

MarHutHoe nose TMpoOBOAHMKA C TOKOM. KapTvHa /MHWIA  MHAYKUMK
MarHUTHOro nond [/MHHOrO MPSMOro MNPOBOAHMKA M 3aMKHYTOrO KOJbLEBOro
NMPOBOAHUKA, KaTyLKW ¢ ToKoM. OnbIT 3pcTefa. B3avmopgeicTene npoBOAHUKOB C
TOKOM.

Cuna Amnepa, eé Moay/b 1 Harnpas/eHKe.

Cwna NopeHua, eé moaynb 1 HanpasneHne. OBUKEHNE 3apSHKEHHON YacTuLpbl B
0[JHOPOAHOM MarHUTHOM nosne. Pa6oTa cunbl JTopeHLa.

FBNeHNe 3NeKTPOMAarHUTHOW MHAYKUMKW. TI0TOK BEKTOPA MarHUTHON UHAYKLUN.
ANeKTPOABMKYLLAS Cuna NHAYKUMN. 3aKOH 3NEKTPOMAarHUTHON MHAYKUmMKM Papages.

BuxpeBoe 3neKTpuyeckoe none. ONEKTPOABMXKYLLaA Ccuna MUMHAYKUAM B
NPOBOAHWKe, ABUXKYLLIEMCA NOCTYNaTe/IbHO B OHOPOAHOM MAarHUTHOM Mose.

Mpasuno JleHua.

MHOYKTUMBHOCTL.  fBNEHME  CaMOMHAOYKUMW.  ONEKTPOABMXKYLad  cuna
CaMOUHAYKLMN.

SHeprusa MarHUTHOMO Mo/ KaTyLLUKK C TOKOM.

ANeKTpoMarHMTHoe nore.



TexHMYeCKMe YyCTPOMCTBA Y NPaKTUYECKOe MPUMEHEHNWE: MOCTOSHHbIE MarHUTbI,
3NEKTPOMArHnUTLI,  3NeKTPOoABUraTeNlb,  YCKOPUTENN  3M1IEMEHTapHbIX  4acTul,
NHAYKUNOHHAA Neuyb.

JeMoHcTpayum

OnbIT OpcTea.

OTKNOHEHWE 3NEKTPOHHOIO NyYKa MarHUTHLIM MOJEM.

JINHUN NHAYKLUUW MArHUTHOTO NONA.

B3avmopeiicTBme ABYyX NPOBOAHUKOB C TOKOM.

Cwnna Amnepa.

[ 1ieTBue cunbl JTopeHLa Ha MOHbI 3M1EKTPONNTA.

f 1eHMe 3NeKTPOMarHUTHOW UHAYKLMN.

" -Buno JleHua.

3a NICMOCTb  3MEKTPOABMXKYLLENA CUMbl UHAYKUMWA OT CKOPOCTM U3MEHEHUS
MarHuTe 3ro noToKa.

FBNeHne camoMHAYKLUN,

Y -:EHUYECKHIN 3KCNEepUMEHT, NabopaTopHble paboTsbl

13yyeHne MarHMTHOro Mnons KaTyLLUK/ C TOKOM.

WccnefoBaHue AeiCTBMS NOCTOSAHHOIO MarHUTa Ha paMKy C TOKOM.

WccnefoBaHve SiBNEHNS 3M1EKTPOMArHUTHOM UHAYKUWW.

Pasgen 5. KonebaHns H BOSHbI

Tema 1L MexaHMYeCKMe N 3N1EKTPOMarHUTHbIE KonebaHns

KoneceTteabHas cucTema. CBobogHble MeXaHn4eckune KonebaHus.
Farm: HHYecxBe -xnebaHus. [lepuod, 4acToTa, amnauMTyga M (hasza KonebaHui.
MPY>XMHH3CA  OTEATHHK  MaTeMaTUYeCKMin MasATHUK. YpaBHEHME TapMOHUYECKNX

[

K _ MTCBTTNAEHWE 3HEPTUM MPU FAPMOHUYECKMX KOMebaHusX.
-cne'cneflbHblil - KOHTYp. CBO06OAHbIE 3/1IEKTPOMArHWTHble KonebaHus B
noeTete:-;: >.NeTaTeNIbHOM  KOHType. AHaiormsa Mexzay MexaHuyeckumun u
30e0TT en- Te : :KonebaHuAMM. Popmyna TOMCOHA. 3aKOH COXPaHEHWUs 3Heprum
34 - * Te-'Tee/IbHOM KOHTYpe.
~ . Te . . C 3aTyxalowux KonebaHusiX. BbIHY>XAeHHble MexaHU4YecKue
Ter' ;11 -Te: BbIHy)X/[eHHble 3/1eKTPOMarHuUTHble KonebaHus.
e, ;°- TTK.  CvHycomfanbHbli  NepeMeHHbId  TOK.  MOLLHOCTb
flene . o -TeTe AMMMTYAHOE W [ENCTBYIOLLEE 3HAYeHWe Cubl TOoKa W
Te . - _ : [Tlpou3BoAcTBO, nepefada W MOTpPebeHVe 3EKTPUYECKON
Te PUCKMN NPV MNPOU3BOACTBE 3NEKTPo3Heprun. KynbTypa
NTe -Te::.Te;: Te : --TEL—M B MOBCEAHEBHOW XXM3HN.
"M -s'--.- : YyCTpoOACTBA M MNPaKTUYECKOE MNPUMEHEHWNE: 3NEKTPUYECKMI
'’ Te- EHHCTC TOKa, IMHUK 3N1eKTponepesay.

KonebaTenbHOM CUCTeMbl  (MPY>KUHHBIA - UK

r3 e; Te- - JONrMX KoneGaHWiA.
arek3 : Te.  Te3 BbIHYXX/JEHHbIX KO/iebaHNi.
TeTelC Te:0-Te=ca_
TeM:-:HTHble KosnebaHms.
M T_ T -esTelocTv CUibl TOKa M HanpsbkeHWsi OT BPEMEHW) Ans
=.34r a moxll, ccnaecTeHUIA.



PesoHaHC npu  nocnegoBaTelbHOM — COEAMHEHWM  Pe3nCTopa,  KaTyLLKK
WNHAYKTUBHOCTU W KOHAEHCcaTopa.

Mogenb NMHUK 3NeKTponepesayu.

YUeHNYeCKnIn IKCNepPUMEHT, labopaTopHble paboTsbl

KMccnepoBaHme 3aBUCMMOCTM Nepuofa ManbiX KonebaHwuid rpysa Ha HUTW OT
LNVHBI HUTU 1 Maccbl rpysa.

VccnepoBaHne nepeMeHHOro Toka B Lienu K3 MocnefoBaTe/lbHO COeAMHEHHBIX
KOHJeHcaTopa, KaTyLUKN U pe3ncTopa.

Tema 2. MexaHNYeCcKMe N 31IEKTPOMarHUTHbIE BO/HbI

MexaHnyeckne BOMHbI, YCNOBWA pacnpocTpaHeHus. [lepuog. CKopocTb
pacnpocTpaHeHuMss W [A7MHA BOMHbL.  [lomepeyHble W MPOAOJSIbHbIE  BOJHbI.
WHTepdepeHuma 1 anpakLms MexaHUUYeCKNX BOSH.

3BYK. CKOpOCTb 3ByKa. FPOMKOCTb 3ByKa. BbicoTa TOHa. Tembp 3ByKa.

ONEKTPOMArHUTHbIE BOJIHbI. YCNOBUA W3MTyYEHUS 3/1EKTPOMArHUTHBLIX BOJIH.
B3avMmHas opueHTaums BekTopoB E, B, V B anekTpomarHuTHOW BonHe. CBOMCTBA
3/1IEKTPOMArHUTHBLIX BOJSIH: OTPaXXeHWe, MNpesioMeHne, nonspusaums, Avgpakums,
nHTepepeHuma. CKOpoCTb 31eKTPOMArHUTHbLIX BOJTH.

LLIkana 3neKTpoMarHUTHbIX BOMH. [MpUMeHeHWe 3NeKTPOMarHUTHbLIX BOSH B
TEXHUKE W ObITY.

MpuHUMNGLI pagnocBas3n 1 TenesBuaeHns. Pagnonokaums.

ANeKTPOMarHUTHOe 3arpsisHeHVE OKPYKaKOLLE cpeapbl.

TexHMYecKMe YCTPOMCTBA W MPaKTUYECKOe MNPUMEHEHMe:  MY3blKa/lbHble
WHCTPYMEHTbI, YNbTPa3sBYKOBasA AMarHOCTMKa B TEXHUKE W MefuuuHe, pajap,
pagnonpuémMHIUK, TeNneBm3op, aHTeHHa, TenedoH, CBY-neyb.

JemoHcTpauun

O6pa3oBaHue 1 pacnpocTpaHeHWe NonepeyHbIX U NPOLO/bHbLIX BOH.

Konebntoweecs Teo Kak MCTOYHUK 3BYKa.

HabntofieHve oTpaXkeHWs U NPenomMIeHns MeXaHNYeCKNX BOJH.

HabntofeHve nHTephepeHUmMn 1 audpakLmMm MexaHUYecKnX BOJH.

3BYKOBOW pe30HaHC.

HabntofeHne CBA3M TPOMKOCTM 3BYKA W BbICOTbI TOHa C amrnauTyaon u
4acTOTOW KoNnebaHwi.

WccnepoBaHve CBOMCTB 3/1EKTPOMArHUTHBLIX BOJH: OTPaXXEHWe, NpesioMsieHue,
nonapusaums, auppaxkuns, MHTepepeHLns.

Tema 3. OnTuUKa

leomeTpuyeckass ontuka. [pAMONMHENHOe pacrnpocTpaHeHWe cBeTa B
OHOpPOAHOW cpefe. Jlyy cBeTa. TOYeUHbIA UCTOYHKK CBETA.

OTpaxkeHue cBeTa. 3aKOHbl OTpakeHusi ceeTa. [MoCTpoeHMe W306pakeHWA B
M10CKOM 3epKane.

MpenomneHue ceeTa. 3akKOHbI MpefioM/eHNs cBeTa. AGCOMOTHBIA NoKasaTe/b
npenomneHus. [lofHOe BHYTPeHHee OTpaxeHue. [pefenbHblA  Yron  nosiHoro
BHYTPEHHEr0 OTPaXKEHUS.

Ancnepcnsa ceeta. CNoXHbI cocTaB 6en10ro ceeta. LIBeT.

CobuparoLLme 1 paccemBatoLLye NMH3bl. TOHKaA fMH3a. POKYCHOe paccTosiHMe
N ONTUYeCKass Cuna TOHKOW NIMH3bI. [MOCTpOeHWe M300paXKeHMA B coBMparoLwmx u
paccevBatoLLyX NMH3ax. PopMyna TOHKOW /IMH3bl. YBeNnyeHve, aBaeMoe SIMH30M.

Mpeaenbl NPUMEHUMOCTM FeOMETPUYECKON ONTUKN.

BonHoBas ontuka. NHTepdepeHums ceeTa. KorepeHTHble NCTOYHUKW. YCOBUA
HabNoLeHNS MaKCUMYMOB U MUHUMYMOB B MHTEP(EPEHLMOHHON KapTUHE OT ABYX
CUH(A3HbIX KOrePeHTHbIX UCTOYHMKOB.



OarTaoaan ;3-eta. AudpakumMoHHas peluéTka. Ycnosmne HabntoAeHUS rNaBHbIX
MaKkC/xr- ®  T: TMafeHUNM MOHOXPOMATUYECKOro CBeTa Ha AUPPaKLUOHHYHO
peLéTr*

Maxdes3wrx ceeta.

Ten-'-rCa3/ir ycTpoicTBa W MNPaKTUYECKOE MNPUMEHEHME: O4YKW, Nyna,

* : -AHOHHbIA annapaT, MUKPOCKONM, TENeCKOr, BO/IOKOHHaA OMNTUKa,
AN:-.e  ee [ @En<a. NONAPOUA.
- [ pacnpocTpaHeHue, OTPaXeHWE U NPenoMIeHne CBeTa.
OT M30CESC YT COEX.

- : ?- _Te-Hee oTpaxeHue. Mogenb CBETOBOJA.

B ;BIWCTB U306PaXKEHWIA B NINH3AX,
ag —>:C:<0rla. Te/ecKona.
-TephepeHLnn CBeTa.
" e .- e [-npakuyun ceeTa.

. Amcriepcumn ceerta.
- --- . .He>[apac NOMOLLbKO MPU3MbI.
eHTpa C NOMOLLbIO AN(PaKLNOHHOM PELLETKM,
. M:Arpvsaumm ceeta.
3KCMepuMeHT, N1abopaTopHble paboThl
:*1 e 1 XasaTens NpesioMIeHNs CTeK/a.
.- € CBOWCTB N300paXEHNIA B NINH3AX.
" C AMcnepcun CBeTa.
Pi::pg » e *[ creynasibHOM TeopuM OTHOCUTE/TbHOCTU
N eHUMOCTU K/AaCCUYECKOW MeXaHuKW. MocTynatbl cnewuanbHOw
Te : N - . [BECTW: WHBapUaHTHOCTb MOAY/NS CKOPOCTWU CBeTa B BaKyyMe,
r- - T . -e/lbnocTa JUHLITENHA.

. M- [aTb O/IHOBPEMEHHOCTW. 3aMefjieHne BPEMEHW U COKpaLlgHue

TH TyNbe PeNsSTUBUCTCKOW YaCTuLLbI.

- -—  C 3Heprvieil 1 UMNYNbLCOM PENSTUBUCTCKOM YacTuLbl. DHEpPrus
JKDK

FITIKA  *e*-- 3a8 qm3nka
“ -. - eMeHTbl KBaHTOBOWN OMTUKM
"1 3 p'™Myna NnaHKa CBA3W 3HePrM POTOHA C ero YacToTOW. DHePrus u
ENCT bC peTnen
nccneposaHve otoaddpekta. OnbiThl A. . CTonetoBa. 3aKOHbI

. TaBHeHVe OWHWTeHa Ana  (oToatdekTa. «KpacHas rpaHvua»
Dx

:3eTa. OnbITbl M. H. Jlebeaesa.

r-..e:.e /lelicTBMe CBETA.

A e+ -rexne YCTpOACTBA W MPaKTUYeCKOe MpPUMeEHEHME:  (POTO3/IEMEHT,
arTac-- e. ;.r.HeyHasd 6aTapes, CBETOAMOA,

Cpu';BcTpaLum
*  «TOEKT Ha YCTaHOBKE C LIMHKOBOW MMaCTUHOM.
M. - [l 3aHMe 3aKOHOB BHeLLHero (oToaddexTa.
[3e~:nnog.

: -nas Gatapes.



Tema 2. CTpoeHuMe aToma

Mopgenb atoma TomcoHa. OnbITbl Pesepopga Mo paccesHUO a -4acTul.
MnaHeTapHas mogens atoma. ocTynatbl bopa. M3nyyeHve v nornioweHre ()oTOHOB
npv nepexofe aToma ¢ 04HOI0 YPOBHSA 3HEPrn Ha Apyrov. Bugbl cnektpo. CnekTp
YPOBHel 3Heprum atoMa BoAopoAa.

BonHoBble cBoKcTBa 4Yactul. BonHbl fe Bpoins. KopnyckynspHO-BO/IHOBOW
Lyanunsm.

CnoHTaHHOEe 1 BbIHYX/EHHOEe U3/yYeHue.

TexHMYecKme YyCTPOMCTBa 1 NPaKTUYECKOe NPUMEHEHME: CNEKTPa/IbHbIN aHan3
(cnekTpockon), fasep, KBaHTOBbLIN KOMMbOTEP.

JeMoHcTpauun

Mogenb onbiTa Pesepdopaa.

OnpefeneHve oVHbI BOSTHbLI Nnasepa.

HabntofieHve NMHenyaTbiX CNEKTPOB U3NyYeHWS.

Naszep.

YUeHNYECKMIN 3KCMepuMeHT, nabopaTopHble paboTsbl

HabntogeHve NMHeRYaToro crekTpa.

Tema 3. ATOMHOe A4po

SKCNEepUMEeHTbI, [0KasblBalOLMe CNOXHOCTb CTpoeHuUd dgpa. OTKpbITHe
pagnoakTuBHOCTK. OnbITbl Pesepthopaa no onpefeneHuto coctaBa pagvoakTUBHOMO
n3nyyeHus. CBoiicTBa a/ibha-, 6eTa-, ramma-ussyveHms. BavsHue pagmoakTUBHOCTU
Ha YXUBble OpPraHU3Mbl.

OTKpbITME MPOTOHA W HENTpoHa. HyknoHHas mopgenb sigpa [einseH6epra-
VBaHeHKoO. 3apsag aapa. Maccosoe yucno agpa. M3oTonsbl.

Aubha-pacnaf. DNeKTPOHHBbIA 1 NO3UTPOHHBIN 6eTa-pacnag,. Mamma-usnyyeHue.
3aKOH paanoakTUBHOIO pacnaga.

DHeprus cBA3M HYK/IOHOB B Aape. A4epHble cubl. [eeKT maccol aapa.

AfepHble peakuun. eneHne v CUHTES aaep.

ApepHbld  peakTop. TepmosfepHblid  cuHTe3. [MpobnemMbl M NepCrneKkTUBbI
SLEPHON 3HEPreTUKN. DKOMOrMYeCKMe acneKTbl SAepHO SHEPreTUKM.

AnemeHTapHble YacTuLbl. OTKPbITUE NMO3UTPOHA.

MeTogbl HabNOAEHNS Y PErucTpaLumn 3NeMeHTapHbIX YacTul,

PyHaaMeHTa/IbHbIE B3aMMOAENCTBUA. EANHCTBO (hM3NYeCKOW KapTUHbI MUPA.

TexHMYecKMe YCTPOWCTBA M NPaKTUYECKOe MPUMEHEHMe: A03MMETP, Kamepa
BunbCcoHa, faepHblil peakTop, aToMHast 6omoa.

JemoHcTpauun

CUYETUMK NOHU3NPYIOLLNX YaCTULL,.

YUeHNYECKMIN IKCMEPUMEHT, nabopaTopHble paboThbl

WccnefoBaHve TPeKoB YacTul, (No rotosbiM oTorpadusam).

Pasgen 8. 9nemMeHTbl aCTPOHOMUU U acTPOPU3NKK

JTanbl pasBUTUA acTpoHoMuK. [MpuKnafHoe N MUPOBO33PEHYECKOE 3HayeHue
aCTPOHOMMM.

Bupg 3Bé3gHoro Heba. Cosse3gusi, ApkKue 3BE3Abl, MNaHeTbl, UX BUAMMOE
[IBU>KEHWME.

ConHeyHaa cuctema.

ConHue. ConHeyHasa aKTUBHOCTb. VICTOUHMK 3Heprum ConHua v 38é3a. 3BE3Abl,
X OCHOBHble XapaKTepPUCTUKW. [uarpaMma «CrekTpasibHbIA KnacC - CBETUMOCTb.
3B&3abl rNaBHOM MOCNeA0BaTeNbHOCTU. 3aBUCUMOCTb «Macca - CBETUMOCTb» [/
3BE3[, rNaBHON nocnefoBaTe/lbHOCTU. BHyTpeHHee cTpoeHue 3BE34. COBpeMeHHbIe



NPeaCcTaBNeHNs 0 MPOUCXOXAEHUN U 3BoniouMn ConHua W 38834, JTarbl XKU3HU
3BE34,.

MneuHbld TyTb - Hawa [anaktuka. MonoxeHwe wu awkenne ConHua B
lanakTnke. Tunbl ranakTuk. Paguoranaktuky n Keasapbl. YEpHble Ablpbl B fapax
ranakTyuK.

BceneHHas. PacwmvpeHvne BceneHHol. 3akoH Xab6na. PasberaHne ranakTuk.
Teopusa bonbLuoro B3pbiBa. PeNMKTOBOE U3NyYEHME.

MacluTtabHasi CTPyKTypa BceneHHoi. MeTaranakTuka.

HepelwéHHble Npo6/1eMbl aCTPOHOMUN.

YueHunuyeckune HabnoLeHNs

HabnogeHns HeBOOPYXXEHHbIM [/1a30M C WUCMO/b30BaHWEM KOMMbIOTEPHbIX
NPUNOXEHWUI ANA ONpefeNieHNs NOMOXKEeHNS HeOGeCHbIX OOBEKTOB Ha KOHKPETHYHO
[aTy: OCHOBHble co3Be3ans CeBepHOro nonyLapus v apkue 3s€3abl.

HabntoaeHus B Teneckon JlyHbl, nnaHeT, MneyHoro MNyTu.

O606LLatoLLee NOBTOPEHKNE

Porb  (M3MKM M acCTPOHOMMM B 3KOHOMWYECKOW, TEXHONOrMYecKom,
CoUManbHON 1 3TUYECKOW Chepax LesTeNIbHOCTU YesloBeKa, POsib U MECTO (M3VKK U
aCTPOHOMUWN B COBPEMEHHOW Hay4yHOW KapTWHe Mupa, Po/b (PU3NYECKOW Teopun B
(hopMUpOBaHNM MpPeACcTaBneHNA O (IM3NYECKON KapTUHE MUpa, MEeCTO (hM3NYeCKOM
KapTUHbI MUpa B 06LLEM psgy COBPEMEHHbIX eCTeCTBEHHO-Hay4YHbIX MPeAcTaB/ieHui
0 npupoge.

MeXXnpeAMeTHbIe CBA3M

3yueHne Kypca (U3MKM 6a30BOTO YpPoBHA B 11 K/acce OCYLUECTB/AETCA C
YYETOM COfepXKaTeflbHbIX MEeXMPeAMETHbIX CBA3eM C KypcaMu MaTemMaTuKu,
oronoruun, Xummu, reorpau 1 TEXHOMOTUN.

MexnpeaMeTHble MOHATUSA, CBA3aHHble C W3y4YeHWeM METOLOB Hay4yHOro
MO3HaHWA: ABMIeHMe, Hay4HbI (haKT, rmnoTesa, (hM3nyeckas BeNNUNHA, 3aKOH, Teopus,
HabntofeHVe, IKCNEPUMEHT, MOLENNPOBaHKE, MOLESb, U3MEPEHME.

MartemaTtuka: peLleHne CUCTeMbl YpaBHEHWUIA, TPUIOHOMETPUYECKME (DYHKLIMN:
CUMHYC, KOCWHYC, TaHIeHC, KOTaHreHC, OCHOBHOE TPUrOHOMETPMUYECKOE TOXAECTBO,
BEKTOPbl M MX MPOEKUMM Ha OCU KOOPAMHAT, CI0XKEHWEe BEKTOPOB, MPOW3BOAHbIE
aNeMeHTapHbIX  (DYHKUMIA, MpU3HaKM Mojobust  TPeyrosibHUKOB, — OnpejeneHune
nAoLWaamn nNaockux uryp n obbeEmMa Ten.

Buonorusa:  anekTpuuyeckne SBNEHUS B OKMBOWA NpUpPoAe, KonebaTesbHble
[BWKEHVSI B XXMBOW NPUPOAE, ONTUYECKME SBMEHWUA B XXMBOW NpUPOAe, LelicTBue
pafmaummn Ha K1Bble OpraHn3mbl.

XUMUSA: CTPOEHWEe aTOMOB M MOMEKYN, KPUCTa/IMYecKas CTPYKTypa TBEPAbIX
Ten, MexaHu3Mbl 006pa30BaHNSA KPUCTUITMYECKO PELLETKI, CEKTPasibHbIA aHa/In3.

eorpagmsa: mMarHMTHbIe Notoca 3eMun, 3a/1eXn MarHUTHBLIX pya, (POTOCHEMKA
3eMHOV NOBEPXHOCTU, NpeacKasaHue 3eMIeTPACEHNIA.

TeXHOMOMNS: JMHAN 37IeKTpOrepeaY, reHepaTop MepPeMEHHOrO TOKa, AIeKTPoaBUraTesb,

VHOYKLWMOHHAA MeYb, Pagap, PaavonpUEMHMK, TeneBu3op, aHTeHHa, TernedoH, CBY-rieub,
MPOEKLIMOHHBIA annapat, BO/IOKOHHas! OIMTUKa, CONHeYHas GaTapest.

NMIAHVNPYEMbBIE PE3YJIbTATbl OCBOEHUA TNMPOIMrPAMMDBI T10
PUN3NKE HA YPOBHE CPEAHEIO OBLLIEIN O OBEPA3OBAHUA

OcBoeHve YyuebHOro npeameta «®u3nMKa» Ha YPOBHE CpPeAHero OG6LUEro
06pa3oBaHMs (6a30BbIli YPOBEHb) [O/MKHO 0GECTEeUNTb AOCTUXKEHUE CNefyHLLUX
NIMYHOCTHbIX, METaNPeaMETHbIX U NPeAMETHbIX 06pa30BaTe/bHbIX Pe3ybTaToB.



JINYHOCTHbIE PE3YJIbTATDI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMSI Y4eGHOro npegmeTta «PU3MKa» LO/MKHbI
OTpaXaTb FOTOBHOCTb M CMOCOGHOCTb  0OY4arOLIMXCA  PYKOBOACTBOBATLCS
C)OPMMPOBAHHON  BHYTPEHHEA MNO3WLUMEA NNYHOCTW, CUCTEMOW  LIEHHOCTHbIX
OpVeHTaUMiA,  MNO3UTUBHBLIX  BHYTPEHHUX  YOEXAEHWA,  COOTBETCTBYHOLLMX
TPaAULUMOHHBIM  LLeHHOCTAM  POCCMICKOro  0OLLECTBa, pacLUMPeHME >KMU3HEHHOrO
OnbiTa M OMbITa [eATENbHOCTM B MPOLECCe Peann3aumMm OCHOBHbIX HanpaBneHui
BOCMUWTATE/IbHON AeSTeNbHOCTM, B TOM YMC/e B YacTU:

1) rpaxkfaHCKOro BoCnuUTaHUsA:

ChOPMMPOBAHHOCTb FPaXKAAHCKOM MO3ULUMM 06YYatoLLErocs Kak aKTMBHOIO U
OTBETCTBEHHOI0 Y/ieHa POCCUIACKOrO OOLLIECTBA;

NPUHATUE  TPAAWMLUMOHHBLIX  OOLLEYENOBEYECKMX  FYMAHUCTUYECKUX U
QIEMOKPATUYECKNX LIEHHOCTENR;

FOTOBHOCTb BECTM COBMECTHYIO [eATeNbHOCTb B WHTEpecax rpakaaHCKoro
06LLecTBa, y4acTBOBaTb B CaMOyrnpas/ieHUN B 06pa3oBaTe/IbHOM opraHu3aumm,;

YMeHMe B3aMMO/eiiCTBOBaTb C COLMaNbHbIMUA MHCTUTYTaMU B COOTBETCTBUM C
NX DYHKLUUAMMW N Ha3HAYEHWEM;

FOTOBHOCTb K F'yMaHUTapHOW 1 BOMIOHTEPCKON AeSTENbHOCTY;

2) NaTpPMOTMYECKOro BOCAUTAHUSA:

chopMMPOBAHHOCTb POCCUNCKON IPaXXAaHCKON NAEHTUYHOCTU, NaTPUOTN3ME;

LIEHHOCTHOE OTHOLLEHMe K [OCYAapCTBEHHbIM CMMBOMAM, [AOCTUXKEHWSIM
POCCUIACKMX YUYEHBIX B 06/1aCTU (DU3NKN U TEXHUKM;

3) IyXOBHO-HPaBCTBEHHOI0 BOCMUTAHUS:

ChOpPMMPOBAHHOCTL HPABCTBEHHOIO CO3HAHWSA, 3TUYECKOr0 NOBeLEHNS;

CMOCOOHOCTb OLEHMBATb CUTyaUMIO W MPUHUMATb OCO3HAHHbIE PELLEHWS,
OpPWEHTMPYACL Ha MOPa/IbHO-HPABCTBEHHbIE HOPMbl U LIEHHOCTW, B TOM 4uUC/E B
[eATeIbHOCTU YYEHOTO;

0CO3HaHWe NIMYHOro BKNaJa B MOCTPOEHME YCTOMUMBOrO GyAyLLEro;

4) 3CTETUYECKOro BOCMUTaHUSA:

3CTETUYECKOEe OTHOLLEHME K MUPY, BK/OYaA 3CTETUKY Hay4YHOro TBOPYeCTBa,
NPUCYLLIEro (h1M3NYECKOin HayKe;

5) TpyL0BOro BOCMUTAHUA:

NHTepec K pasnnyHbIM cthepam NpPotecCMoHanbHON AesTeNbHOCTU, B TOM HMCNe
CBA3aHHbIM C (IM3MKOM W TEXHUKOW, YMeHWe COoBepLlaTb OCO3HaHHbIA BbIGOP
OyayLLein npodeccun 1 peann3oBbiBaTb COOCTBEHHbIE XXMU3HEHHbIE M1aHbI;

FOTOBHOCTb M CMOCOOGHOCTb K 06pa3oBaHMI0 M Camoobpa3oBaHMIO B 06/1acTu
(PM3MKN Ha NPOTSXKEHNN BCEIN XKM3HW,

6) 3KONOrMYecKoro BOCNUTaHUA:

CPOPMMPOBAHHOCTL  3KOMIOTUYECKON  KY/NbTYpbl, OCO3HaHWE rN06asbHOro
XapakTtepa 3K0M0rM4yeckmx npobnem;

NNaHWpOBaHWE W OCYLLECTB/IEHNE AENCTBMIA B OKPY>XKalOLLIE Cpeae Ha OCHOBe
3HaHMA LieNein yCTONYMBOro pasBUTUA Ye/IOBEYECTBa;

pacLUMpeHne onbiTa AesTeNlbHOCTN 3KONOrMYECKO HanpaBeHHOCTM Ha OCHOBe
NMEHOLLLMXCA 3HAHWI MO PU3MKE;

7) UEHHOCTN Hay4HOro Mo3HaHWUA:

CPOPMMPOBAHHOCTL  MMUPOBO33PEHUS,  COOTBETCTBYIOLLErO  COBPEMEHHOMY
YPOBHIO Pa3BUTUSA PU3NYECKON HaYKU;



OCO3HaHWE LEHHOCTM Hay4yHO [AesiTenbHOCTM, TOTOBHOCTb B  MpoLecce
U3YYeHNs (PU3MKK OCYLLECTBNATL MPOEKTHYIO U WUCC/EA0BaTENbCKYHO AeATeNbHOCTb
VHAUBUAYANLHO W B TPYMNE.

METAIMNPEOMETHbBIE PE3YJIbTATbI

Mo3HaBaTe/ibHble YHMBEPCa/lbHbIe YYeOHbIe AeACTBUS
BasoBble ormyeckme 4encTeus:

CaMOCTOATENbHO  (POPMYNMPOBaTb M aKTyanusupoBaTb  Mpob6remy,
paccmMaTpumBaTh €€ BCECTOPOHHE;

onpefensaTb  LUenM AesTeNbHOCTW, 3adaBaTb MapameTpbl W KpUTEPUU KX
DOCTUDKEHNS;

BbISIBNISSTb 3aKOHOMEPHOCTU 1 MPOTMBOPEUNS B pacCMaTpPUBaeMbIX (HU3NUECKMX
SBNEHNSAX:

paspabatbiBaTb MMaH peLleHns Npo6semMbl C YYETOM aHaim3a MMELLMXCS
mMaTepuasbHbIX 1 HEMaTepUasibHbIX PECYPCOB;

BHOCUTbL KOPPEKTVBbI B [eATe/IbHOCTb, OLEeHMBAaTb COOTBETCTBUE Pe3y/NbTaToB
LieNIsiM, OLeHMBATb PUCKM NOCNEACTBUIN LeATENbHOCTH;

KOOPAMHNPOBATL W BbINOHATL PaboTy B YC/IOBUAX pPeasibHOro, BUPTYasibHOMo U
KOMOMHMPOBAHHOIO B3aMMOAENCTBIS;

pa3BuBaTb KpeaTVBHOE MbILLIEHWE NPY PELLEHUN XKM3HEHHBIX NPOGeM.
BaszoBble nccnefoBaTesibCKMe AeNCTBUSA:

BMafeTb Hay4yHO/ TEPMWUHOMOrMEN, KIOUYEBLIMMA MOHATUMAMU U MeToAamm
(hU3NYECKO HayKw;

BNafeTb HaBblKaMy y4eBHO-MUCCNeA0BaTeNbCKOM M NMPOEKTHON AeATENbHOCTU B
06nacTn (U3MKK, CMNOCOOGHOCTbID M TOTOBHOCTbIO K CaMOCTOSITENIbHOMY MOMCKY
METOZ0B peLleHnst 3afay  (hU3MYECKOrO COAePXKaHWs, MPUMEHEHWNIO Pa3INYHBIX
METOA0B MO3HAHWS;

BMafleTb  BUMAAMW  [eATelbHOCTW MO MOSlyYeHWIO HOBOrO  3HaHWs, ero
MHTepnpeTaumm, NpeobpasoBaHnIo Y NPUMEHEHUIO B Pa3/IMYHBLIX YYEOHbIX CUTYaLUSIX,
B TOM YmMC/e MPU CO34aHUN YUHeOHbIX MPOEKTOB B 06/1aCTU (DU3NKMK;

BbISIBNIATb  MPUUYMHHO-CNEACTBEHHbIE CBA3M W aKTyanvM3vMpoBaTb  3afaudy,
BblABMUraTb MMMOTE3y eé peLUeHMs, HaXOAMTb aprymMeHTbl AN A0Kas3aTebCTBa CBOMX
YTBEPX/EHWIA, 3a[jaBaTb NapaMeTpbl U KPUTEPUN PeLLEHNS;

aHa/IM3MpoBaTb MOJTyYeHHble B XOfe PeLUeHNs 3afaqn pesynbTaTbl, KPUTUYHECKN
OLEHMBaTb MX AOCTOBEPHOCTb, MPOrHO3MPOBATL M3MEHEHME B HOBbIX YCIOBUAX;

CTaBUTb W (hOPMy/NMpoBaTb COOCTBEHHbIE 3adaun B 06pa3oBaTe/IbHOW
AeATENbHOCTM, B TOM YUC/E NPY U3YYEHUN U3UKMK;

[iaBaTb OLEHKY HOBbIM CUTYaLWsM, OLeHMBaTb NPUOOPETEHHDBIN OMbIT;

YMETb  MEPEHOCUTb 3HaHMS NO  (M3NKEe B  MPaKTUYECKYH 061acTb
XU3HELEATENbHOCTY;

YMETb UHTErPMpPOBaTh 3HAHWSA M3 pasHbIX NPeAMETHbIX 06nacTei;

BblABUraTb HOBbIE MAeW, NMpeanaraTb OPUrNHaNIbHbIE NMOAXOAbI U PELLEHNS;

CTaBUTb NPOGAeMbI M 3a4a4n, JONyCKatoLme afibTepHaTUBHbIE PELLEHNS.
Pab6oTa ¢ HopmMauueir:

BMafleTb HaBblkaMW MOMYYeHUs WH(opMauuy (U3NYECKOro COAEpXKaHust 13
MCTOYHMKOB pasHbIX TWMOB, CaMOCTOSTE/IbHO OCYLUECTBAATb MOMCK, aHau3,
CUCTEMATM3ALMI0O W WHTEPNPETauMI0 MH(OpMaUyMn pasMyHbIX BUAOB M (hopM
npeacTaBfieHns;

OLeHMBaTb AOCTOBEPHOCTb MH(OPMALMUK;



NCMOMb30BaTh CPeACTBA MHOPMALIMOHHBIX M KOMMYHUKALMOHHBLIX TEXHOMNOT U
B PELIEHUN KOTHUTMBHBIX, KOMMYHMKATMBHbIX W OPraHM3alMOHHbIX 3agad C
cobntofeHnemM TpebGOBaHWIA  3PrOHOMUKKM, TEXHWKM  6e30MaCcHOCTW,  FUTMEHBI,
PECYPCOCOEPEXXeHMs, MPaBOBbIX W 3TUYECKUX HOPM, HOPM  MH(OPMAaLMOHHOM
6e30MacHoCTY;

co3aaBaTh TEKCTbI (IU3NYECKOTO COEPXKaHMS B Pa3NMyHbIX (hopMaTax C y4ETOM
HasHayeHWst MHOPMaLUM 1 LeNIeBO ayautopumn, Bblbupas ONTUMabHYHO (opmy
npeacTaBNeHNs 1 BU3yaNM3aLnN.

KoMMyHMKaTVBHble YHMBepPCa/ibHble yUYebHble AeCTBUSA:

OCYLLECTB/ATbL 06LLEHME Ha YPOKaxX (PU3NKM 1 BO BHEYPOUHOI AeATENbHOCTY;

pacro3HaBaTtb MPeAnocbIIKN KOHMIMKTHBIX CUTYaUuiA U CMSAryaTb KOH(DMKTLI;

pa3BEPHYTO W IOTMYHO M3NaraTb CBOK TOYKY 3PEHWs C WCMOMb30BaHMEM
A3bIKOBbIX CPEACTB;

MOHMMaTb W MCMNO/b30BaTb MperMyLLecTBa KOMaHAHON W WHAMBUAYa/IbHOM
paboThl;

BblOMpaTb TeMATUKy W MeTOAbl COBMECTHbIX AEWCTBUMA C YYETOM OOLUMX
MHTEPECOB 1 BOSMOXHOCTEN KaXXAO0r0 YneHa KONEeKTUBa,;

NPUHUMaTb  LEeM  COBMECTHOM  AeATeNbHOCTM,  OpraHv3oBbiBaTb U
KOOpPAMHMPOBaTb AENCTBUA MO €€ [OCTWKEHWUKO: COCTaBNATb MaH [eiCTBUNA,
pacnpefensitb PoinM € YY4ETOM MHEHWIA Y4aCTHMKOB, O0OCYXAaTb pe3y/bTaTbl
COBMECTHOW paboThl;

OLEHMBATb KayeCTBO CBOEr0 BKafa M KaXAoro y4aCcTHMKa KOMaHAbl B 0OLMIA
pe3ynbTaT Mo pa3paboTaHHbIM KPUTEPUSM;

npegnaratb HOBble MPOEKTbl, OLEHMBaTb WAen C MNO3ULMM  HOBW3HBI,
OPUTMHAILHOCTK, MPAKTUYECKOW 3HAYMMOCTHK;

OCYLLECTBNATb  MO3UTMBHOE CTpaTerMyeckoe MoBefeHVe B Pas/INYHbIX
CUTyauusx, NPOSIBNATL TBOPHYECTBO M BOOOPaXKEHWE, ObiTb MHULMATUBHLIM.

PerynsiTuBHble yHMBepPCa/IbHbIE YUYebHble AeliCTBUS
CamoopraHunsauus:

CaMOCTOATE/IbHO OCYLLECTBNATb MO3HaBaTeNbHYI [AesATeNlbHOCTb B 061acTy
(M3MKN 1 acTPOHOMWUMK, BbIABAATL NPOGMEMbI, CTaBUTb W (HOPMY/MPOBaTb
COGCTBEHHbIE 3afa4u;

CaMOCTOATE/IbHO COCTaB/IATb M/1aH PeLleHns PacUETHBLIX Y Ka4eCTBEHHbIX 3afad,
MnaH BbIMOMHEHNA MPaKTUYEeCKOW paboTbl C YYETOM MMEIOLLUMXCS PEecypcoB,
CO6CTBEHHbIX BO3MOXXHOCTEN 1 MPeAnoYTEHNI;

[iaBaTb OLEHKY HOBbIM CUTYaLWsIM;

pacLUMpSATb paMKK y4ebHOro npeaMeTa Ha OCHOBE IMYHBIX MPEAMNOUTEHNIA;

fenatb  OCO3HaHHbIA  BbLIGOP, aprymeHTMpoBaTb ero, 6OpaTtb Ha Cebs
OTBETCTBEHHOCTb 3a PeLUEHNE;

OLeHMBaTb NPUOBPETEHHBIA ONbIT;

Cnoco6CTBOBaTL (POPMUPOBAHMIO U MPOSIBIEHNIO 3PYAULUN B 06/1aCTU (PU3NKN,
MOCTOSIHHO NOBbILWATL CBON 06pa3oBaTe/bHbINA U Ky/bTYPHbIA YPOBEHD.
CaMOKOHTPO/1b, SMOLMOHA/IbHbIA UHTENNEKT:

faBaTb OLEHKY HOBbIM CUTyaUMsiM, BHOCUTb KOPPEKTWBbI B AEATENbHOCTb,
OLieHMBaTb COOTBETCTBME PE3Y/bTaTOB LENAM;

B/lafleTb HaBblkamy NO3HaBaTe/IbHOM pediieKCM Kak 0CO3HaHMS COBepLUaeMbIX
AENCTBUIA N MbICIUTENbHbIX MPOLECCOB, UX Pe3YNbTaTOB M OCHOBAHWIA;



1Cnonb3oBaTh MpUéMbl petieKCUn NS OUEHKM CUTyauuu, Bblbopa BepPHOro
peLLeHus;

YMeTb OLEHMBaTb PUCKM W CBOEBPEMEHHO MPUHUMATb PeLUeHNUs M0 KX
CHUKEHWIO;

NPUHUMATb  MOTMBbLI U apryMeHTbl ApYruX [Mpu aHaiM3e pesynbTaToB
AeATeNbHOCTHY;

NPUHUMaTL Cebs, NOHMMas CBOWM HeLOCTaTKM M JOCTOMHCTBA;

NPUHUMATL  MOTUMBbLI U aprymMeHTbl ApYyrvx npyv  aHaimse pesynibTaToB
[eATeNbHOCTH;

npv3HaBaTb CBOE NPaBO M MPaBo APYrMX Ha OLLMOKM.

B npouecce AOCTUXKEHUS NIMYHOCTHBIX PEe3yNbTaTOB-OCBOEHWNS MPOrpamMmMbl Mo
(m3vke 4N YpPOBHA  cpefHero  obwero o6pasoBaHWs Yy 0OyYatoLmXcs
COBEpLLEHCTBYETCSA 3MOLMOHA/TbHBIA NHTENNEKT, npeAnonaratoLLmin
ChOpMUPOBAHHOCTb:

CaMOCO3HaHWA, BK/IHOYAOLLEr0 CrnoCO6HOCTL MOHUMATL CBOE 3MOLMOHa/IbHOE
COCTOSIHME, BUAETb HampaB/eHWNs pasBUTUA COOCTBEHHOI 3MOLMOHANLHOW Ccdepsl,
ObITb YBEPEHHbLIM B Ce6E;

CaMOpErynMpoBaHns, BK/OYAKOLWEr0 CaMOKOHTPO/b, YMEHWE MpPUHMMATb
OTBETCTBEHHOCTb 3@ CBOE  MOBefeHWe,  CrMOCOGHOCTb  afanTUpoBaThCAd K
3MOLMOHA/TbHBIM M3MEHEHMAM U NMPOSBAATL TMOKOCTb, BbITb OTKPbITLIM HOBOMY;

BHYTPEHHEA MOTVBALMK, BKHOYAOLLEA CTPEMIEHME K AOCTMXKEHUIO Lenu u
ycriexy, ONTUMW3M, WHULUMATMBHOCTb, YMeHWe [eNCTBOBaTb WCXOA4S W3 CBOWX
BO3MOXHOCTE;

amnaTuu, BK/KOYatoLWweld Cnoco6HOCTb MOHMMATh 3MOLMOHaNIbHOE COCTOsIHME
JPYr¥X, Y4UTbIBATb €ro NPy OCYLLECTB/IEHUW OBLLEHUS, CNOCOOHOCTL K COYYBCTBUIO
1 COMEPEXMBAHNIO;

COLUMa/IbHbIX HaBbIKOB, BK/OYAOLLMX CMOCOOHOCTb BbICTpaMBaTh OTHOLLEHUS C
APYrMMK NoAbMK, 3a60TUTLCA, NPOSBASTbL MHTEPEC U pa3peLlaTb KOH(PAMKTSI.

NMPEOMETHBDBIE PE3YJIBTATDI

K koHUy 06y4veHns B 10 knacce npefMeTHble pe3ynbTaTbl Ha 6a30BOM YpOBHe
AOMKHbI OTpaKaTb CPOPMMPOBAHHOCTL Y 00YUaOLLMXCA YMEHWIA:

[JEMOHCTPMPOBaTb Ha MpuMepax poib WM MecTo (PU3MKM B (OpMUPOBaHUK
COBPEMEHHOM Hay4HON KapTWHbI MWpPa, B PasBUTUM COBPEMEHHON TEXHWUKN W
TEXHONOMIA, B MPaKTUYECKOW AeATeNbHOCTMN NOAEN;

YUMTbIBaTb  FPaHuLbl  MPUMEHEHUS  U3YYEHHbIX  (PU3NYECKMX  MOZesNelt:
maTepuanbHasi TOYka, MHepumanbHas cucTeMa OTCYéTa, abCoMTHO TBEPAOE Teno,
NaeabHbIN ras, MOAENN CTPOEHMUS ra30B, XXWUAKOCTEN W TBEPALIX Ten, TOYEYHBbIN
ANEKTPUYECKNIA 3apsia NPY peLleHnn PU3NYECKUX 3a8au;

pacrno3HaBaTb (hM3nyeckme ABneHWst (MPOLECChl) M OOBACHATb UX Ha OCHOBE
3aKOHOB MeXaHWKW, MOJEeKYNAPHO-KMHETUYECKOW Teopun CTPOEeHUst BeLlecTBa M
3NeKTPOAMHAMMKIN: PaBHOMEPHOE W PaBHOYCKOPEHHOE MNPSIMOIMHEAHOE [BVKEHME,
CBOGOAHOE NafeHve Ten, ABMXKEHNE MO OKPYXXHOCTW, UHepLUMs, B3aMOaecTBme Ten,
andpysns, OpOYHOBCKOE [ABVKEHME, CTPOEHUE >KMAKOCTEA W TBEpAbIX Ten,
n3MeHeHne oObEMA Ten NpPW HarpeBaHUW (OXnaxgeHun), TenjoBoe paBHOBECUE,
ncnapeHve, KOHAEHCauMs, MNaBfeHne, KPUCTaM3auns, KUMeHWe, BNaXXHOCTb
BO3[yXa, MOBbILLEHME JaBMIEHMS Fa3a NPy ero HarpeBaHWM B 3aKPbITOM COCYfe, CBSi3b
MeXJy rnapameTpamy COCTOSIHMS rasa B M30Mpoueccax, afekTpusaums Ten,
B3aUMOAENCTBME 3apsa0B;



OMUCbIBATb MeXaHUYecKoe [BVKEeHWE, WCMoMb3ysa (U3NYECKUe BeIMYNHBI:
KoopAuHata, nyTb, NepeMeLleHne, CKOPOCTb, YCKOPeHWe, Macca Tena, cuna, UMy ibC
Tena, KMHEeTMYeCKas 3Heprus, MNOoTeHUManbHas 3Heprus, MexaHudeckas pabora,
MexaHM4yeckas MOLUHOCTb; MpW OMMUCaHWW MpPaBW/IbHO TPaKTOBaTb (DU3NYECKMIA
CMbIC/T UCMO/b3YEMbIX BENMYMH, UX 0603HAYEHUS U eAVHULbBI, HAXOAUTb (POPMYIb,
CBA3bIBAOLLME JAHHYHO (PU3NYECKYHO BENIMUMHY C APYTMMU BEIMYUHAMU;

OnucbIBaTb WU3y4YeHHble TeMnjioBble CBOWCTBA Te/fl U TEMN/0Bble AB/EHUS,
MCNoNMb3ys  (hU3NYECKMe Be/IMYMHBIL:  [aBfieHWe ras3a, Temnepatypa, CpefHss
KWHETUYECKAs 3HepPrus XaoTUYECKOro [ABVMXKEHVS MOJEKYs, CpefHeKBafpaTuyHas
CKOPOCTb MOJMEKY/, KOMMYECTBO TeM/0Tbl, BHYTPEHHAS 3Heprus, paboTta rasa,
KO3(PULMEHT NONE3HOr0 LeNCTBUA TENIOBOIO ABMUraTeNs; npy OnmMcaHum npaBuibHO
TpakToBaTb (DU3NYECKUIA CMbICNT WCMOMb3YEMbIX BEMIMYMH, WX 0003HA4YeHUs U
eMHNLbI, HaxXOAUTb (OPMY/bl, CBA3bIBAIOLIME [AHHYIO (DU3NYECKYIO BENMYMHY C
APYTIMU BE/IMYNHAM;

ONUCbIBaTb M3YYeHHbIE 3/IEKTPUYECKME CBOMCTBA BELLECTBA U 3/1EKTPUYECKME
ABneHns (Mpouecchbl), MUCNob3ys (U3NYECKUE BEMIMYUHDBL: 3NEKTPUYECKUIA 3apsag,
3/1IEKTPUYECKOe Mosie, HaNpPsXXEHHOCTb MO, NOTeHLMan, Pa3HOCTb MNOTEHLMAMO0B; Npu
onucaHny NpaBWIbHO TPaKTOBaTb (DU3NYECKWUIA CMbIC/T UCMONb3YEMbIX BEIMUUH, KX
0603HayYeHVs 1 eIMHNLbI; YKa3blBaTb (DOPMY/Ibl, CBA3bIBAIOLLME AaHHYIO (PU3NYECKYHO
BE/IMYMHY C APYrMU BeIMYMHAMMY,

aHaIM3MpoBaTb (PU3MYECKNE MPOLECChl U ABMEHWS, UCMNOMb3ys (U3MYECKme
3aKOHbl M MPUHUMNBLI: 3aKOH BCceMUpHOro TaroteHus, I, Il v 1l 3akoHbl HblOTOHA,
3aKOH COXPaHEHWs MeXaHW4YecKOn 3HEpPrumn, 3aKOH COXPaHeHMst UMMYbCa, NPUHLMI
CynepnosnumMn cun, MPUHUMN  paBHOMpPaBUS WMHEPLMA/IbHbIX CUCTEM  OTCYETa,
MO/IEKYIAPHO-KNHETUYECKYHO TEOPUIO CTPOEHUA BELLEeCTBA, rasoBble 3aKOHbl, CBA3b
CpefHen KWHEeTUYeCKOW 3SHeprum TernsoBOro [ABWXKEHWS MOMEKY/n € abCoNntTHOM
TemnepaTypou, Nepsblil 3aKOH TePMOAMHAMUKN, 3aKOH COXPaHEHUS 3/1EKTPUYECKOro
3apafa, 3akoH KynoHa, npy 3TOM pas/imyatb C/IOBECHYH (DOPMY/IMPOBKY 3aKOHa, ero
mMaTemMaTMyecKoe BblpaXXeHue 1 ycnoBusa (rpaHnLbl, 061acTn) NPUMEHUMOCTY;

06BbACHATL OCHOBHbIE MPUHLMMbI AEACTBUS MaLUUH, NPUOOPOB N TEXHUYECKMX
YCTPOWCTB; pa3/inyaTb YC/NoBMA WX 6e30MacHOro MCrosib30BaHUA B MOBCEAHEBHOM
XU3HY;

BbINOHATL  3KCMEPUMEHTbI MO UCCNEA0BaHUIO  (U3NYECKUX  ABNEHWIA 1”1
MPOLECCOB C WCMOMb30BAHNEM TMPAMbIX W KOCBEHHbIX W3MEPEHWIA, MpU  3TOM
(hopmynupoBaTth Npobnemy/3agadvy U runoTesy y4ebHOro 3KCrepuMeHTa, cobmpatb
YCTaHOBKY W3 Npea/ioXKeHHOro 060pyfoBaHus, MPOBOANUTL ONbIT M (HOPMY/IMPOBaTb
BbIBOAb!;

OCYLLECTB/IATL MPAMbIE U KOCBEHHble U3MEPeHUs (PU3NYECKUX BENNYUH, Mpu
3TOM BbIOMPaTb ONTMMa/bHBIA CNOCO6 M3MEPEeHUss M UCMO/b30BaTh W3BECTHbIE
METO/bl OLEHKW NOrpeLHOCTeN N3MEPEHWIA;

nccnefosatb  3aBUCMMOCTM  MeXAYy — (PM3MYECKMMM  BeUYMHAMU  C
MCNOMb30BaHMEM MPAMbIX WM3MEPEHWIA, MPU 3TOM KOHCTPYMpOBaTb YCTaHOBKY,
(hMKcMpoBaThb pe3y/ibTaTbl MOMYYEHHOW 3aBUCMMOCTU (DU3NYECKUX BEIMYMH B BUAE
Tabnmy, 1 rpadurkos, Aenatb BbIBOAbI MO pe3ynbTaTaM UCC/efoBaHNS;

cobntogare npasusia 6e3onacHoro Tpyga npu NpPoBeAeHUW WCCnefoBaHUA B
paMkax y4ebHOro 3KCMepuMeHTa, Y4ebHO-MCCNefoBaTeIbCKOM U MPOEKTHOWA
[eATeIbHOCTM € WUCMOMb30BaHWEM  W3MePUTESbHLIX YCTPOWCTB M 1abopaToOpPHOro
060py0BaHus;

pelaTb pacyéTHbIE 3afa4M C IBHO 33laHHOW (hU3NYECKO MOAEbIO, UCMO/b3YS
(hM3nyeckme 3aKOHbl M MPUHLMMBI, HA OCHOBE aHa/n3a YCnoBus 3afayn BblOMpaTb



(PM3NYECKYO MOZeSb, BblAENATb PU3NYECKME BENUUYNHBI U (DOPMY/Ibl, HEOOXOANMbIE
018 €8 pelleHusi, MNPOBOAMUTL pPacyéTbl U OLEHMBATb PeasibHOCTb MOTYHEHHOro
3HaYeHUs (PU3NYECKON BENIMYUNHDI;

pelaTb KayeCTBEHHble 33a4u: BbICTPaMBaTb SIOFTMYECKN HEMPOTUBOPEUMBYHO
LIeNoYKYy pacCyXXeHuWii C OrMopoid Ha W3yYeHHble 3aKOHbl, 3aKOHOMEPHOCTU W
(hn3nyeckne ABNEHNS;

1CNOMb30BaTh MPU PELUEHNN YUYebHbIX 3afay COBPEMEHHbIE MH(OPMaLMOHHbIE
TEXHOMOMMW  A/11 MOUCKa, CTPYKTYPUPOBAHWSA, WHTEpnpeTauun U npeacTaBneHus
YY4ebHON ¥ Hay4yHO-MOMNYNSAPHOM  MH(OPMaUUK, MOMYYEHHON U3 PasINYHbIX
NCTOYHWMKOB, KPUTUYECKM aHa/IM3NPOBaTb MOyYaemMyto MHGOPMaLMIo;

NpuvBO 1Tb MPUMeEpPbl BK/MaAa POCCUMCKMX N 3apYOEXHbIX YUYEHbIX-(DU3NKOB B
pasBUTME Ha; K, 06bACHEHME MPOLLECCOB OKPYXKAKOLLEro M1pa, B pasBUTUE TEXHUKM
N TEXHONOTWIA;

MCMONb30BaTb TEOPETUYECKME 3HAHWUA MO (PU3MKe B MOBCEAHEBHOM XM3HWU L1
obecneyeHnss 6e3onacHOCTM MNpu  obpaweHun ¢ npuéopamm K TEXHUYECKUMU
YCTPOCTBaMK, N8 COXpaHeHWsi 3[40p0BbS U COOMOLEHUS HOPM 3KO/OMMYEeCKOro
NnoBefeHNs B OKPY>KatoLLei cpefe;

paboTtaTb B rpynne C BbINO/IHEHWEM Pa3/IMUHbIX COLUMA/bHBIX  POsen,
nnaHuMposaTb paboTy rpynnbl, pauMoHaibHO —pacnpefensaTb 0083aHHOCTU U
NNaHMpoBaTb [eATeNbHOCTb B HEeCTaHAAPTHbIX CUTYyauusx, afekBaTHO OLEeHMBaTb
BK/Ia[, K&KA0ro 13 y4aCTHMKOB IPynMbl B PELLIEHNE paccMaTprBaeMoil Npobembl.

K KoHUy 06y4yeHus B 11 knacce npefmeTHble pe3y/bTaTbl Ha 6a30BOM YpPOBHE
[0/DKHbI OTpaXKaTb CPOPMUPOBAHHOCTL Y 00YHatOLMXCA YMEHWIA:

[JEMOHCTPMPOBaTb Ha MpuUMepax posib M MEecTo (PU3MKM B (HOPMUPOBAHUM
COBPEMEHHON HAy4HOM KapTUHbI MWpa, B pPasBUTUM COBPEMEHHON TEXHUKN W
TEXHONOIWIA, B MNPAKTUYECKOW [AeATeNIbHOCTU NHOAEN, LENOCTHOCTb U eUHCTBO
(h13nYECKON KapTUHBbI MUPa;

yumTblBaTb  rpaHuLbl  MPUMEHEHWUA  W3YYEHHbIX  (U3NYECKUX  MOAENei:
TOYEYHbIN 3NEKTPUYECKNIA 3apAf, Nlyd CBETa, TOYEYHbIA MCTOYHMK CBETa, sfepHast
Mofe/lb aToMa, HYK/IOHHas MOZe/lb aTOMHOI0 fpa npy peLleHny PrU3nYeckmx 3agay;

pacno3Haeatb (pU3nyeckme ABneHns (NPoLeccbl) U 0ObACHATL MX Ha OCHOBE
3aKOHOB 3/IEKTPOAUHAMUKN M KBAHTOBOW (DM3MKWN: 3NEKTpUYecKas NpoBOAUMOCTb,
TEenno0Boe, CBETOBOE, XMMWYECKOe, MarHWTHOe [eNCTBMS TOKa, B3aMMOAENCTBME
MarHuTOoB, 3N1eKTPOMAarHNTHasA UHAYKUMSA, [eACTBUE MAarHUTHOMO MOMSA Ha NPOBOAHMK
C TOKOM W [BWXKYLMACA 3apsfd, 3MEeKTPOMAarHUTHble KonebaHus W BOJHbI,
NPAMONNHERHOe pacrnpocTpaHeHue CBeTA, OTpaXXeHwe, npenomeHue,
NUHTepepeHUns,  Andpakums 1 nonspusauma  CBeTa,  AMCNepcus  CBeTa,
(hoTO3NeKTpUYeCKnin ekt (poToadhdekT), CBETOBOE [AaBfieHWe, BO3HWKHOBEHWE
NMHEeAYaToro CrnekTpa aroMa BOAOPOAA, eCTeCTBEHHas W UCKYCCTBEHHas
PafM0aKTUBHOCTb;

OnuCbIBaTb U3yYeHHble CBOWCTBA BeLeCTBa (3/1EKTPUYECKME, MarHUTHbIE,
ONTUYECKME, 3NEKTPUYECKYIO NPOBOAMMOCTb Pa3/INYHbIX CPea) 1 3M1eKTPOMAarHUTHbIE
ABMeHNs (MpoLecchbl), MCMOoMb3ys (U3NYECKMe Be/IMUMHBL: 3NEeKTPUYECKUIA 3apsg,
Cuna TOKa, 3MIEKTPUYECKOE HarpshKeHUe, 3/1eKTPUYECKOe COMPOTMB/IEHNE, Pa3HOCTb
MOTEHLMAIOB, 3NEKTPOABMXKYLLAsA CWUna, paboTa ToKa, UHAYKUMA MAarHUTHOrO rosns,
cuna Amvnepa, cuna JlopeHua, MHAYKTUBHOCTb KaTyLUKKW, 3HEPrus 3M1eKTPUYECKOro U
MarHUTHOro NoJsein, Nepuoj 1 YactoTa KonebaHuii B KonebaTelbHOM KOHTYpe, 3apsij
1 Cuna TOKa B MPOLECCe rapMOHUYECKUX 3M1EKTPOMArHUTHBIX KonebaHui, (hoKyCcHoe
pacCcTosHME M ONTWYECKas Cuna JIMH3bl, NPY OMNMUCaHUW MPaBWU/IbHO TPaKTOBaTb



(PM3NYECKMIA  CMbICT  WUCMOMb3YeMbIX BEMYMH, WX O0003HAYeHUs U efuHULbI,
yKasblBaTb (hOPMY/ibl, CBA3bIBAIOLLME AAaHHYH (DU3NYECKYHO BEIMYMHY C APYTrMMK
BeMYMHAMM,

OMUCbIBaTb  M3YyYeHHble KBAHTOBbIE SB/IEHUS W MPOLECChbl,  UCMO/b3yS
(h13nYeCKMe BEIMYUHBI: CKOPOCTb 3/1EKTPOMArHUTHBIX BOJH, 4JIMHA BOJHbI U YacToTa
CBeTa, 3Heprus 1 uMmMynbC (HOTOHa, Mepuog nonypacnaga, SHeprns CBA3U aTOMHbIX
A0ep, Npu onucaHUM MNPaBWIbHO TPAKTOBaTb (PU3NYECKUIA CMbIC/T WCMOJb3YeMbIX
BE/INYMH, UX 0603HAYEHUA N eMHMLbI, YKa3blBaTb (DOPMY/ibl, CBA3bIBAIOLLME [AaHHYHO
(hM3NYECKYIO BESIMYMHY C APYTUMK BEIMYUHAMMW, BbIYUCNATL 3HAYEHUE (IN3UYECKON
BE/INYMHBI;

aHaM3MpoBaTb (PU3MYECKME MPOLECChl U ABMEHWS, WCMNOMb3ys (PU3NYECKMe
3aKOHbl U MPUHLMMBI: 3aKOH OMa, 3aKOHbl MOCNef0BaTeNlbHOro W napasienbHoro
COEIMHEHNA MPOBOAHWMKOB, 3aKOH JhKoyns-JleHua, 3akoH —3/1eKTPOMAarHUTHOM
WHOYKUMK, 3aKOH MPAMOSIMHENHOro pacnpoCcTpaHeHUs CBeTa, 3aKOHbl OTpaXKeHus
CBeTa, 3aKOHbI MPeNOM/IEHNS CBETA, YpaBHeHMe JHLWTENHA 419 POTo3(eKTa, 3aKOH
COXpPaHeHWsi  3HepPruM, 3aKOH COXpPaHeHWUs  WMMMyNbCa, 3aKOH  COXpaHeHus
3NEKTPUYECKOro 3apsifa, 3aKOH COXpaHeHWs MaccoBOro 4wucna, noctynartel bopa,
3aKOH PajMoaKTMBHOIO pacrnaga, Npu 3TOM pasnivyaTtb COBECHYH (OPMY/MPOBKY
3aKOHa, ero MaTemaTMYeckoe BblpaXKeHue W ycnosus (rpaHuubl, 0651acTN)
NPUMEHMMOCTH;

onpeaenaTb HanpaefeHWe BeKTopa MHAYKUMW MarHUTHOroO Mnosisi NPOBOAHMKA C
TOKOM, cunbl AMnepa 1 cunbl JlopeHua;

CTPOUTb U OMUCLIBaTb N306paXKeHWe, CO3aBaemMoe MIOCKUM 3epKasioM, TOHKOM
NNH30M;

BbINOHATL  3KCMEPUMEHTbI MO UCCNEA0BaHUIO  (IUM3NYECKUX  ABMIEHWIA  ©
MPOLECCOB C WCMO/b30BaHWEM TMPAMbIX W KOCBEHHbIX W3MEPEHWA: Mpu  3TOM
(hopmynuposaTb Npobniemy/3afady W runotesy y4yebHOro aKcrnepuMeHTa, cobupatb
YCTaHOBKY M3 Mpea/IoKeHHOro 060pyAoBaHNs, NPOBOAUTL OMbIT U POPMYINPOBATL
BbIBOAbI;

OCYLLECTBNATL NPSAMbIE U KOCBEHHbIE M3MepeHUsi (PU3NYECKNX BENUYWH, MpU
3TOM BbIOMpPaTb ONTUMa/IbHBIA CNOCO6 M3MEPEHUS U WUCMO/b30BaTb W3BECTHbIE
METO/b! OLEHKN NOrPeLIHOCTEN N3MePEHWIA;

nccnepoBaTb 3aBUCUMOCTM (IM3NYECKMX BEIMYUH C MUCMO/b30BaHUEM MPSAMbIX
N3MEPEHWIA: MNPU 3TOM KOHCTPYWMpPOBaTb YCTaHOBKY, (DMKCMpOBaTb pPe3ysbTaThl
MOJTy4EeHHON 3aBUCUMOCTM (DM3NYECKMX BENNUMH B BUAE Tabnul, 1 rpatmkos, fenatb
BbIBOAbI MO pe3y/ibTaTaM UCCNeLOBaHNS;

cobnoaate npasuna 6e3onacHoOro Tpyga Npu NPOBEAEHUWM WCCNeAoBaHWUA B
pamKax Y4yeBHOro 3KCMepuMeHTa, Y4ebHO-MUCCnefoBaTeNIbCKOA U MPOEKTHOM
[eATeNIbHOCTN C UCMOMb30BaHWEM W3MEPUTENIbHLIX YCTPOMCTB WM N1abopaToOpHOro
060pyaoBaHus;

pelaTb pacyéTHble 3a4a4n C IBHO 3aflaHHOW (hM3NYeCKOW MOLESbIO, UCMONb3YA
(hM3nYecKme 3aKOHbl M NPUHLUMMbLI, HA OCHOBE aHasn3a YC/oBus 3afayv Bblbupatb
(hM3NYECKY0 MOAENb, BbIAENATb (PU3NYECKMe BENIMUYMHBI U (POPMY/ibl, HEOOXOAUMbIE
0N e€ pelleHus, NPOBOAMTb PacyéTbl M OLEHMBATb pPeasbHOCTb MOYyYeHHOro
3HaYeHUs (PU3NYECKON BESIMUUHDI;

pelaTb KayeCTBeHHble 3afayn: BbICTPauMBaTb JIOTMYECKM HerpoTUBOPEUMBYHO
LIENOYKY PacCyX[AEHWA C Oropoi Ha W3YYeHHblE 3aKOHbl, 3aKOHOMEPHOCTM U
(hn3nyecKue ABMeHNS;

MCMONb30BaTb MPY PeLleHnn y4ebHbIX 334a4 COBPEMEHHbIE MH(OPMALMOHHbIE
TEXHOMOMUWU A/ MOWCKA, CTPYKTYPUPOBaHWUSA, WHTepnpetaumm U npeacTaBneHus



10 KNACC
No HanmeHoBaHve pa3fenos v TeM Nporpammbl Konunuectso yacos
n/n Bcero  KOHTPO/bHbIE MpakTuyeckme
paboThbl
Pasgen 1. PN3NKA N METO4bl HAYYHOIO NO3HAHUA
11  ®wu3mka 1 MeToAbl Hay4YHOro Nno3HaHWA 2
WVtoro no pasgeny 2
Pasgen 2. MEXAHUKA
21 KuHematuka 5
2.2  [OuHamuKa 7
2.3 3aKOHbl COXpaHeHNs B MeXaHuKe 6 1
WToro no pasgeny 18
Pasgen 3. MONNEKYTAPHAA ®UN3NKA N TEPMOAVNHAMUKA
31  OcCHOBbI MONEKYNAPHO-KMHETUYECKOW Teopun 9
3.2 OcHOBbI TEPMOAVHAMUKI 10 1
3.3 ArperatHble cocTOAHMA BellecTBa. Pa3oBble 5
repexofbl
ViToro no pasgeny 24
Pasgen 4. 9NIEKTPOANHAMUWKA
41  3DneKkTpocTaTuka 10
4.2  TIOCTOSIHHbIV 3NEKTPUYECKNIA TOK. TOKM B 12 1
pas3fIMYHbIX cpegax
Wtoro no pasgeny 22
Pe3epBHOe Bpems 2 1
OBLUEE KOJIMYECTBO YACOB MO NPOIrPAMME 68 4

YUYeOHON 1 Hay4yHO-MONYNApPHOMA  WMHGOPMaUUK, MNOMYYEHHON W3 Pa3INYHbIX
MCTOYHUKOB, KPUTUYECKM aHAIM3MPOBaTh NOMydYaeMyro HDOPMaLIO;

00BACHATb MPUHLMNbI AEACTBMS MalUVH, NPUOOPOB N TEXHUYECKNX YCTPOIACTB,
pasnnyaTh YCNOBMS MX GE30MacHOro 1CMoMb30BaHUS B MOBCEAHEBHOW YKU3HMU;

NPUBOAUTL MPUMEPbI BKMaaa POCCUIACKMX U 3apYyOEXHbIX YUYEHbIX-(N3NKOB B
pasBUTVE HayKM, B 0OBSCHEHME NMPOLIECCOB OKPYXKAHOLLErO MMPa, B Pa3BMUTME TEXHUKM
N TEXHONOT UIA;

1CNOMb30BaTb TEOPETUYECKME 3HAHUA MO (DU3MKE B MOBCEAHEBHOMN XU3HN NS
obecneyeHns 6e30MacHOCT Npy  ObpallgHMM ¢ npubopamn U TEXHUYECKUMMU
YCTPOICTBAMM, A1 COXPaHEHWs! 3[0POBbSi U COOMOAEHUS HOPM 3KOMIOrMYECKOro
MoBefleHNS1 ; OKPY>KatoLLEW cpeae;

paboTaTb B Trpynne C BbINOMHEHWEM Pa3NYHbIX COLMA/IbHBIX — POEN,
nnaHMpoBaTb paboTy rpynnbl, pauUMOHaNbHO pacnpeaensaTb  0683aHHOCTU U
NNaHNPOBaThb [eATeNbHOCTb B HECTAHAAPTHbIX CUTyaLMsX, aeKBaTHO OLeHMBAaTb
BKNa/[ KaXXA0ro 13 y4aCTHUKOB FPynMbl B PeLLEeHNe paccmMaTprBaeMoil Mpobnembl.
TEMATUYECKOE M/IAHVPOBAHWE

11 K/TACC

m

m



Ne HavmeHoBaHWe pa3fenoB U Tem KonnuecTso 4Yacos 3Anek
n/n nporpaMmei Bcero KOHTponbHble  paKTuyeckue
paboThbl paboTbl

Pasgen 1. 9JIEKTPOANHAMUKA

11 MarHutHoe none. SneKTpomarHUTHas n 1 3 Bubnvot
NHAYKLMA

WToro no pasgeny 1

Pasgen 2. KOJIEBAHVA M BOJIHDbI

21  MexaHnYecKune 1 3NeKTPOMarHUTHbIe 9 1 Bubnuoy,
KonebaHus

2.2 MexaHU4yeckue 1 3neKTpoMarHUTHble 5 1 Bubnunon
BOJIHbI

23 OnTtuka 10 > Brbnmot™.

Wtoro no pasgeny 24

Pa3gen 3. OCHOBbI CMELIA/IBHO TEOPUN OTHOCUTE/IbHOCTW

31 OcHoBbI CrieynansHoN Teopum 4 1 Bubnuote
OTHOCUTE/NIbHOCTY

WToro no pasgeny 4

Pasgen 4. KBAHTOBAA ®PUN3NKA

41  OneMeHTbl KBAHTOBOM OMTUKM 6 Bubnmote

4.2  CTpoeHVe aToma 4 Bubnuorte

43  ATOMHOe a4po 5 Bubnmote

Wtoro no pasgeny 15

Pasgen 5. 3JIEMEHTbI ACTPOHOMUWIN N1 ACTPO®PUN3NKN

51  OnemeHTbl aCTPOHOMUM U acTpOIm3nKnM 7 1 brubnmore!

WToro no pasgeny 7

Pasgen 6. OBOBLUAROLEE NMOBTOPEHNE

6.1 ObobLyatoLee NOBTOPEHME 4 Bubnmote!

Wtoro no pasgeny 4

Pe3sepBHOe Bpems 3

OBLLUEE KOJIMYECTBO YACOB IO 68 4 7 Draggable

NMPOEPAMME 360508076

MOYPOYHOE MMTAHUPOBAHUNE

10 KJ1ACC

No Tema ypoka
n/n

1 ®usmka— HayKka 0 npupoae. HayuHble METO/bl NO3HAHNSA

OKPY>KaloLLLEro Mmmpa

2 Ponb 1 MecTo (iU3MKM B hOPMUPOBAHMI COBPEMEHHOI HayUHOI

KonnuecTtBo yacoB

Bcero KoHTponbH [pakTnye
ble paboTbl Kue paboT



KapTVHbl MVPa, B NPaKTUYECKON esTeNbHOCTY Noaeii

MeXxaHu4eckoe amkeHre. OTHOCUTENbHOCTb MEXaHUUYECKOro
[BWKeHus. MepemeLLeHne, CKOPOCTb, YCKOPEHWe

PaBHOMepHOe MPAMONNMHENHOE [ABUKEHWE
PaBHOYCKOpPEHHOE NPSIMO/IMHEHOE [ABMXKEHNE
CBobofHOe nafeHre. Y CcKopeHve cBOBOAHOrO najeHus

KpuBonuHeiiHoe ABuXeHve. [BUKeHNe MaTepuanbHOl TOUKM Mo
OKPY>KHOCTU

MpuHUMN oTHOCKTENBHOCTK ["anunes. IHepLmasibHble CUCTEMbI
oTcyeta. NepBblii 3aKOH HblOTOHa

Macca Tena. Cuna. MpuHumn cynepnosvuum cun. BTopoid 3akoH
HbloTOHa AN MaTepuasibHON TOUKM

TpeTuii 3aKoH HbOTOHA A8 MaTepuasibHbIX TOYEK

3aKOH BCEMMPHOro TAroTeHusi. Cuna TshkecTw. MNepBas KOCMUYeCKas
CKOPOCTb

Cwuna ynpyroctu. 3akoH N'yka. Bec Tena

Cwuina TpeHus. KoaddumumeHT TpeHns. Cuna conpoTuBieHNs Npu
ABVIXXEHWM TeNa B XXUAKOCTW U rase

MocTynaTtenbHoe 1 BpaLlaTelbHOe [ABMXEHNe abCcoMOTHO TBEPAOro
Tena. MoMeHT cunbl. [1neyo cunbl. Y CnoBmus paBHOBECUA TBEPAOIO
Tena

MnynbC MaTepuanbHOM TOUKKM, CUCTEMbI MaTepUasibHbIX TOYEK.
Mnynbc cunbl. 3aKOH COXpPaHeHUs MMNynbca. PeakTMBHOe
ABWKEHME

PaboTa 1 MOLLHOCTb CUAbl. KMHETNYeCKas aHeprus matepuasibHoM
TOYKKN. Teopema 06 M3MEHEHUN KMUHETUYECKOI™ SHEPT M

MoTeHumanbHas aHeprus. MNMoTeHUManbHas aHeprms ynpyro
AeopMUPOBaHHOM MPY>KUHBI. MoTeHUManbHas aHeprus Tena B6m3m
NMoBepxXHOCTH 3emnn

MoTeHUMaNbHbIE N HenoTeHUMabHble cufbl. CBA3b pa60TbI
HenoTeHUUa/lbHbIX CU/1 C USMEHEHUNEM MeXaHMNYeCKOW SHEpPrun
cucTeMbl Tefl. 3aKOH COXpaHeHus MeXaHNYECKOoM SHEprun

NabopatopHas paboTa «/ccnefoBaHune cBA3M paboTbl CUMbI C
M3MEHEHNEM MEXaHNYEeCKOW 3HEPrumn Tena Ha NpUMepe pacTsHKeHUs
PE31HOBOI0 XryTa»

KoHTponbHas paboTa no Teme «KnHemaTuka. [uMHammka. 3akoHb!
COXpaHeHNA B MeXaHNKe»

OCHOBHbIe MOJI0XKeHWSI MONEKYNAPHO-KUHETUYECKON TEOPUN.
BpoyHoBCKoe ABvKeHVe. Onddy3ns



22

23
24

25

26

27
28

29

30
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32

34

35

36
37
38

39

40

41

42

XapakTep [BUXEHWS 1 B3anMoelicTBIS YacTul, Beliectsa. Moaenu
CTPOEHWS Fa30B, XWUAKOCTel 1 TBEPABIX TeN

Macca monekyn. Konn4yectso BelecTBa. [ocTosHHaa ABoragpo

Tennosoe paBHoBecue. TemnepaTypa v eé namepeHue. LLikana
TemnepaTyp Llenscus

WpeanbHbli ra3 B MKT. OcHoBHOe ypaBHeHne MKT

AGCON0THaA TemnepaTypa Kak Mepa cpefiHell KMHETUYECKO
3HEPrum ABMXKEHNA MONeKyN. YpaBHeHne MeHaeneeBa-KnaneipoHa

3akoH [anbToHa. Ma30Bble 3aKOHbI

JTabopaTopHas paboTa «lccrnegoBaHme 3aBUCMMOCTY MEXy
napameTpaMu COCTOSIHWSA PA3PEXXEHHOTO rasax»

M3onpoLiecchl B MaeanbHOM rase U 1x rpagmueckoe npeacTasnieHue

BHYTpPEHHSS 3HEprus TepMoaMHaMMUYECKOI CUCTEMBI 1 CNOCOOLI 8
“3MeHeHUs. KonmyecTBo TennoThbl 1 paboTa. BHYTPeHHSsS aHepruis
O[JHOATOMHOFO WAeaslbHOro rasa

Buabl Tennonepegaumn

Y penoHaa TenoémMKOCTh BellecTsa. KonnmyecTso TENIOTLI NpU
Tennonepegaye. AamMabaTHbli NpoLecc

MepBbIil 3aKOH TEPMOAMHAMUKA 1 €ro NPUMEHEHME K M30MpoLieccam

Heo6paTMOCTb NPOLIECCOB B Npupo/e. BTopoli 3aKoH
TePMOAVHAMMUKN

MpuHumn gevicteua 1 KA TennoBoi MalvHbI

Linkn KapHo n ero Kz,
Jkonornyeckune NpobemMbl TEMI03HEPTETUKN

O6o6Lwatowmin ypok «MonekynspHas husnka. OCHOBbI
TEPMOANHAMMUKI»

KoHTponbHas pa6oTa no TemMe «MonekynsipHas ¢msvka. OCHOBbI
TEPMOAVNHAMUKM»

Mapoo6pa3oBaHMe 1 KOHAEHCAUUS. VicnapeHue 1 KuneHue

AGCONIOTHAA N OTHOCUTENbHAS BNXKHOCTL BO3ayXa. HacbILeHHbIN
nap

TBéppaoe Teno. Kpuctannnyeckne n amopdHble Tena. AHU30TPONMSA
CBOWCTB KpuCTanno.. XXnuakme Kpuctanibl. COBpeEMEHHbIE
marepuabl

MnaBneHne N KpUcTanInsaums. Y aenoHas TenaoTa nnasneHus.
Cybnumauums

YpaBHeHWe TennoBoro 6anaHca
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AnekTpuzaumna Ten. INeKTpuUeckuii 3apsag. [sa Buaa aneKTpuyeckmx
3apamoB

[MpOBOAHMKN, ANINEKTPUKNA U NONYNPOBOAHUKM. 3aKOH COXpaHeHWs
3NEKTPUYECKOro 3apaga

B3aumopeiicTane 3apsaoB. 3akoH KynoHa. ToueuHblii
3NeKTPUYECKNI 3apsf

Hanps»XEéHHOCTb 3NeKTpUYecKoro nons. MNpuHUMN cynepnosuumn
3NEKTPUYECKUX MONEN. JIMHUM HanpsXKEHHOCTY

PaboTa cun anekTpocTaTnyeckoro noss. MoteHyman. PasHoCTb
NnoTeHLanos

[MPOBOAHNKN U NINEKTPUKN B 3NEKTPOCTATUYECKOM MOSE.
[unanekTpnyeckasa NpoHULAEMOCTb

AneKTpoéMKocTb. KoHAeHcaTop

SNeKTPOEMKOCTb NOCKOI0 KOHAEHCATOpa. SHEPris 3apsKEHHOT 0
KOH/eHcaTopa

JabopaTopHas paboTa "M3mepeHne 3NeKTPOEMKOCTI KOHAeHcaTopa"

MpUHUMN fecTBUA 1 NPUMEHEHNE KOHLEHCATOPOB,
KONMPOBa/IbHOr 0 annapara, CTPYNHOro NpuHTepa.
AnekTpocTaTnyeckas 3awmTa. 3azeMsieHre 31eKTponpruoopos

ANEKTPUYECKNIA TOK, YC/IOBUS €ro CyLLeCTBOBaHUA. MOCTOAHHbI
ToK. Cuna Toka. HanpskeHue. ConpoTtusneHmre. 3akoH Oma ans
yyacTka uenu

MocnefoBaTeNbHOE, NapanneNbHOe, CMELLAHHOe COeaVHEHUE
NPOBOAHUKOB. JlabopaTopHas pa6oTa «l3yueHrie CMeLaHHOro
COE/INHEHUS PE3VCTOPOB»

PaboTa 1 MOLLHOCTb 3/1EKTPUYECKOro ToKa. 3akoH [koyns-JleHua

3akoH Oma A/19 MONHOW (3aMKHYTOIA) 3M1EKTPUYECKOIA Lienu.
KopoTkoe 3ambikaHKe. JlabopaTopHas paboTa «/3mepeHne 34C
MCTOYHWNKA TOKA 1 €ro BHYTPEHHEr0 CONPOTUB/IEHNSA»

Pe3epBHbIil ypoK. KOHTponbHas paboTta no teme
"OnekTpoanHamuka" / Bcepoccuiickas npoBepoYHas paboTta

O60o6LaoLmii YPoK «IneKTpoanHaMuKay» / Beepoccuiickas
npoBepoyHas paboTa

ONeKTPOHHasi NPOBOAVMMOCTb TBEP/bLIX METaN/0B. 3aBUCUMOCTb
COMPOTVB/EHNS META/IOB OT TemnepaTypbl. CBEPXNPOBOAUMOCTb

ONeKTPUYECKMIA TOK B Bakyyme. CBOIACTBA 3/1EKTPOHHbIX MyYKOB

MonynpoBOAHMKN, UX COBCTBEHHAs U MPUMeECHas MPOBOANMOCTb.
CaoliicTBa p—n-nepexoga. MonynpoBoAHMKOBbIE NPMGOPBI

ONeKTPUUECKMiA TOK B pacTBOPax M pacn/iaBax 3/1eKTPOMTOB.
SNeKTPONUTMYECKAs AUCCOLMALIMS. DNEKTPONN3

DNeKTPUYECKNIA TOK B rasax. CaMoCTOATENbHbIN U
HecaMoCTOATENbHbIV pa3psd. MonHus. Mna3va

0.5

0.5



22

23
24

25

26

27
28

29

30

3l

32

34

35

36
37
38

39

40

41

42

XapaKTep [ABVXEHMS 1 B3aMO/elicTBIS YacTul, Belectsa. Moaenu
CTPOEHVS Fa30B, XWUAKOCTel U TBEPABIX TeN

Macca monekyn. Konmyectso BelecTsa. NocTosaHHasa ABoragpo

Tennosoe paBHoBecue. TemnepaTypa v eé namepeHuve. LLikana
Temnepatyp Liensbcus

WpeanbHblin ra3 8 MKT. OcHoBHOe ypaBHeHne MKT

AbGcontoTHas Temnepartypa Kak Mepa cpefiHeli KWHETUYEeCKOi
SHEpruy ABMXEHNS MONeKyn. YpaBHeHne MeHaeneesa-KnaneipoHa

3akoH [JanbToHa. ["a30Bble 3aKOHbI

JTabopaTopHas paboTa «VccneqoBaHmne 3aBUCUMOCTY MEXY
rnapameTpaMu COCTOSIHUSA Pa3PEXXEHHOTO rasax»

M3onpoLecchl B UAganbHOM Fase U UX rpafmueckoe NpeAcTaB/eHe

BHYTpeHH:s sHeprus TepMoANHaMMUYECKOR CUCTEMbI U CNOCOObLI e8
n3meHeHns. KonmuyecTBo TennoThbl U paboTa. BHYTPeHHAS 3Heprus
O[LHOaTOMHOI0 MAeaIbHOrO rasa

Buabl Tennonepegaumn

Y penobHasa TennoéMKOCTb BelecTsa. Konmyectso TennoThbl Npu
Tennonepegaye. AgmabaTHblil npoLecc

[MepBbIil 3aKOH TEPMOAVHAMMKI 11 €70 MPUMEHEHUE K 130MPOLIECCam

HeobpaTMoCTb NpoLeccos B Npupoge. BTopoii 3akoH
TepMOAMHAMUKN

MpuHumn aeinctems 1 KA TennoBoii MallnHbI

Linkn KapHo u ero K14,
Jkonornyeckune nNpobeMbl TEMI03HEPTETUKN

O6o6wwarownii ypok «MonekynspHas (usmka. OCHOBbI
TepMOANHAMUKN»

KoHTponbHas paboTta rno Teme «MonekynspHas quanka. OCHOBbI
TEPMOAMHAMUKN

Mapoo6pa3oBaHue 1 KOHAeHcaUWs. VicnapeHue 1 KuneHue

AGCONOTHasH U OTHOCUTE/NbHAS BNAXHOCTb BO3AyXa. HachILLEHHbII
nap

TBépaoe Tef0. Kpuctannnyeckme n amopgHble Tena. AHU30Tponus
CBOWCTB KpUCTaNoB. XXugkue kpuctanibl. CoBpeMeHHble
marepuasbl

MnaBneHvie N KpUcTannM3auus. Y aenbHas Tenaota niaBneHus.
Cy6numaums

YpaBHeHWE TeNN0BOro H6anaHca
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AnekTpusauma Ten. DNeKTPUYeCKnin 3apas. [sa Buaa aneKTpuydeckmnx
3apaaoB

[MpPOBOAHVKM, AU3NEKTPUKM U NONYNPOBOAHMKMN. 3aKOH COXpaHeHUs
3N1EKTPUYECKOT0 3apsaaa

B3avmogelicTBme 3apsafoB. 3akoH KynoHa. ToueyHbIl
ANEKTPUYECKUIA 3apaf

Hanps»XeHHOCTb 3neKTPUYeCKoro nons. MNpuHUMN cynepnosnumn
3NEeKTPUYECKUX Nosied. JIMHUN HanNpPsXXEHHOCTH

PaboTa cun 3nekTpocTaTyeckoro nons. MoreHuunan. PasHoOCTb
NnoTeHLnanoB

[MPOBOAHWNKN Y AN3INEKTPUKM B 3N1EKTPOCTATUYECKOM MOJE.
JunanekTpuyeckas NpoHNLLaeMOoCTb

OneKTpoéMKocTb. KoHaeHcaTop

OneKTPOEMKOCTb NOCKOr0 KOHAEHCATOpa. DHEPriis 3apsKeHHOro
KOH/eHcaTopa

JlabopaTopHas paboTa "V3amepeHne 3neKTPOEMKOCTM KOHAeHcaTopa'

MpyHUMN AeCTBUS U NPUMEHEHME KOHIEHCATOPOB,
KOMMPOBA/IbHOMO annapaTa, CTPYIHOro MpuHTepa.
AneKTpocTaTNYeckas 3alimTa. 3a3eMieHne aNeKTPonprGopoB

DNEKTPUYECKUIA TOK, YC/IOBUS €ro CyLLECTBOBaHUA. MOCTOAHHBI
TOK. Cnna Toka. HanpshkeHve. ConpoTtusieHne. 3akoH Oma ans
y4yacTka Lenu

MocnepoBatensHoe, NapaanenbHoe, CMeLLaHHOe CoeanHEHNE
NPOBOAHUKOB. JTabopaTopHas paboTa «M/3yyeHne cmeLlaHHOro
COeAVHEHNS Pe3nCTOPOB»

Pab0Ta 1 MOLHOCTb 3/1IEKTPUYECKOr0 ToKa. 3akoH [pkoyns-JleHua

3akoH OMa A5 NOMHOW (3aMKHYTOW) 3NEKTPUYECKOIA LIEMNN.
KopoTkoe 3amblkaHue. JlabopaTtopHas paboTa «/3mepeHne 34C
NCTOYHMKA TOKA U ero BHYTPEHHEr0 COMPOTUBIEHNS»

Pe3epBHbIli ypoK. KoHTponbHas paboTa no Teme
"OnekTpoanHamuka" / Becepoccuitickas npoBepoyHas pabota

O6o6LaoWnii Ypok «IneKTpoanHaMuKay» / Becepoccuiickas
npoBepoyHas paboTta

ONeKTPOHHasA NPOBOAMMOCTb TBEPALIX META/II0B. 3aBUCMMOCTb
COMPOTMB/EHNS META/II0B OT TemnepaTypbl. CBEPXNPOBOAMMOCTb

SNeKTpUYecKunii TOK B Bakyyme. CBOICTBA 3N1EKTPOHHBIX My4KOB

MonynpoBOAHMKN, UX COBCTBEHHAS 1 MPUMECHas NMPOBOAVNMOCTb.
CsolicTBa p—n-nepexoaa. MonynpoBogHNKOBbIE NPUGOPBI

ONeKTPUYECKMIA TOK B pacTBOPaX W pacrniaBax 3/1eKTPOMTOB.
SNeKTPONUTMYECKas ANCCOLMALINS. DNEKTPONN3

ANeKTPUYECKMin TOK B razax. CamoCTOATe NbHbIN 1
HecamoCTOoATe/bHbIA paspsad. MonHud. MNnasma

0.5

0.5



66 OnekTpuyecKre NpUGOPbI N YCTPOCTBA U UX NMPaKTUYECKOe
npuMeHeHue. MpaBuia TEXHUKU 6e30MacHOCTY

67 KOHTponbHas paboTa no Teme «eKTPocTaTuKa. MoCTOAHHbBINA
3N1EKTPUYECKUIA TOK. TOKM B Pas/IMUHbIX Cpeaxs

68 Pe3epBHbIin ypoK. O606LatoLLmiA YpoK no Temam 10 Knacca

OBLEE KOJIMYECTBO YACOB 110 NMPOIrPAMME 68
11 K/1ACC
Ne Tema ypoka Konunyectso yac'
n/n Bcero Koutponer mp L1
ble paboTbI K
pa6l
1 TloCTOsIHHbIE MarHMTbl U KX B3aMmogencTane. MarHuTHoe none. 1
BekTop MarHUTHON MHAYKUMW. JIMHAN MarHUTHOW MHAYKLUN
2 MarHutHoe nose NpPoBOAHMKA C TOKOM. OnbIT JpcTesa. 1
B3avmogelicTBre NPOBOAHMKOB C TOKOM
3 JlabopatopHas paboTa «/13yueHne MarHUTHOrO Mons KaTyLLUKK C 1 1
TOKOM»
4 [elicTBME MarHUTHOIO NOANSA Ha MNPOBOAHMK C TOKOM. Cunia Amnepa. 1 1
JabopaTopHasi paboTa «/iccnegosaHme AeNCTBUA NOCTOSAHHOMO
MarHuTa Ha paMKy ¢ TOKOM»
5  [eliCTBME MarHUTHOrO NO/SA Ha ABVKYLLYIOCA 3apsSXKEHHYHO YacTuLy. 1
Cwuna JlopeHua. Pa6oTa cunbl JlopeHua
6  dnekTpomarHuTHas MHAYKUMA. MOTOK BEKTOpa MarHUTHON UHAYKLUMN, 1
SAC nHAYKUMK. 3aKOH 31EKTPOMarHUTHOM MHAYKUMn dapases
7  JlabopaTtopHas paboTa «l/ccnegoBaHue BNEHNS 3N1EKTPOMarHUTHOM 1 1
NHAYKLANY
8  WIHOYKTMBHOCTL. ABneHue camonHaykumn. 34C caMonHAYKLMW. 1
SHeprua MarHUTHOro NONA KaTyLlK/ C TOKOM. DNeKTpOMarHUTHOe
rnose
9  TexHu4eckue yCTPOMCTBA N UX MPUMEHEHME: NOCTOAHHbIE MarHuTbI, 1
3N1EKTPOMAarHUTbI, 3N1eKTPOABUraTe b, YCKOPUTENU 3/1eMeHTapHbIX
4acTuL, UHAYKUMOHHAA neyb
10 O6o6watowunii ypok «MarHutHoe nose. DneKTpoMarHUTHas 1
NHAYKUNA»
11 KoHTponbHas paboTa no Teme «MarHUTHOE nose. INEKTPOMarH1THas 1 1
NHAYKUNA»
12 CB060AHbIE MEXaHMYeCKMe KonebaHus. FapMoHUYeckue KonebaHms. 1
YpaBHeHME rapMOHUYECKX KonebaHuiA. MpeBpalleHne sHeprum
13 JlabopatopHas paboTa «lccnegoBaHmne 3aBUCMMOCTU Nepuoga MasbIx 1 1

KonebaHuii rpy3a Ha HUTW OT A4/IMHbI HUTK U MacChl rpy3a»

14 Koneb6atenbHbli KOHTYP. CBO6GOAHbIE 3/1EKTPOMAarHUTHbIE KonebaHnsi B 1
naeaslbHOM KoniebaTe/lbHOM KOHTYpe. AHAIOMMs MeXxay
MEXaHUYECKUMM N 3/1eKTPOMAarHUTHLIMU KONebaHNAMM



17

19

20

22

23

24

25

26

27

28

29

30

3l

32

35

®opmyna ToMCOHa. 3aKOH COXpaHEHWs SHEPrN B MAEaSIbHOM
KonebateslbHOM KOHTYpe

MpeAcTaBneHVe 0 3aTyXatoLLMX KONebaHMaX. BbIHYX/AeHHbIe
MexXaHnuYeckme KonebaHms. Pe3oHaHC. BbIHYXXaAeHHbIE
3N1EeKTPOMarHUTHble KonebaHus

MepemeHHbI TOK. CUHYCOMAa/bHbINA NepeMeHHbIN TOK. MOLLHOCTb
NepemMeHHOro Toka. AMNINTYAHOE W AeNCTBYIOLLEe 3HAYEHWe CUSbl
TOKa 1 HanpsKeHns
TpaHctopmaTop. Mpon3BoACcTBO, Nepeaaya U NoTpebneHme
3NIeKTPUYECKOW 3Heprum
YCTPOICTBO 1 NpaKTUYeCKOoe NPYMEHEHNE 3NEKTPUYECKOrO 3BOHKA,
reHeparopa nepeMeHHOro TOKa, IMHUIA 3NneKTponepesay

SKOonornyeckme pucku Npyu Npon3BoACTBe 3M1EKTPO3Heprun. KynbTypa
CMO/Mb30BaHMSA 3N1EKTPO3IHEPTN B NMOBCEAHEBHOM XI3HM

MeXaH14ecKm1e BOJHbI, YCNOBKS pacnpocTpaHeHus. Meproa. CKopocTb
PacnpoCTPaHeHUs 1 ifIMHA BOMHbI. MonepeyHble 1 NPoo/bHbIE BO/HBI

3BYK. CKOpoCTb 3ByKa. TPOMKOCTb 3BYKa. BbicoTa TOHa. Tembp 3ByKa

ONeKTPOMarHUTHbIE BOJHbI, MX CBOMCTBA 1 CKOPOCTb. LLIKana
3M1EKTPOMarHUTHbIX BOJH

MpuHUMNLI pagnocBasn 1 TenesuaeHNs. PassuTue cpeacTs CBA3N.
Pagnonokauuns

KoHTponbHast paboTa «KonebaHus 1 BO/HbI»

MpsAMONMHeiiHOe pacnpocTpaHeHUe CBETa B O[JHOPOAHON cpefe.
ToyeuHbIii UICTOYHMK cBeTa. JTyu cBeTa

OTpaxeHue cBeTa. 3aKOHbI OTpaXkeHUs cBeTa. NocTpoeHne
N306paXKeHNA B MIOCKOM 3epKasie

MpenomneHune ceeta. MosHoe BHYTPeHHee oTpaxeHwe. MNpeaenbHbIi
Yron MoSIHOrO BHYTPEHHEr0 OTPaXKEHUS!

JlabopaTopHas pa6oTa «/13MepeHne NoKasaTens NPeoMIeHUs CTeKMa»

JInH3b1. TocTpoeHne n3o6paxkeHnin B MH3e. Popmyna TOHKOW NINH3bI.
YBennueHume NnH3bI

JabopaTopHas paboTa «liccnegoBaHne CBOMCTB M300paXKeHUI B
NINH3aX»

[uncnepcus ceeta. CnoXHbIn cocTaB 6e10ro ceeta. LIBeT.
JNabopaTopHas paboTa «HabnoaeHne gucnepcumn cBeTa»

NHTepdepeHLms ceeTa. Audpakuus ceeta. AndpakLUnoHHas peLLéTka

NonepeyHOCTbL CBETOBLIX BOMH. Nonapu3auuns ceeTa

OnTuYeckne NPMBOPLI 1 YCTPOICTBA 1 YCNIOBKS MX GE30MacHOT0
MPUMEHEHNS



36

37

38

39

40

41

42

46

47

48

49

50

ol

52

I"paHuLbl NPUMEHMMOCTU KNacCcuyeckoi MexaHuKu. MocTynatbl
creynanbHOV TEOpUN OTHOCUTENBHOCTY

OTHOCUTENBbHOCTb OAHOBPEMEHHOCTU. 3aMef/IeH e BPEMEHN U
COKpalLleH1e [/MHbI

SHeprvis 1 UMNYNbC PENATUBUCTCKON YacTuupbl. CBA3b Macchl C
3Hepruen N NMMynbLCoOM. DHEPrus MOKos

KoHTponbHas paboTta «OnTnka. OCHOBbLI CneyuaibHOM Teopum
OTHOCUTENIbHOCTU»

®oToHbI. Popmyna MNMnaHka. SHePrus 1 UMNynbLC POToHa
OTKpbITHE 1 uccnefoBaHne poTosdgekTa. OnbiThl A. . CTonetosa

3aKoHbI POTO3(hdheKTa. YpaBHeHMe DVHLLTENHA Ans hoToadidekTa.
«KpacHaa rpaHuua» ¢oToatpekra

[asneHune ceeta. OnbIThl M. H. JlebeseBa. Xummnyeckoe felicTBre
cBeTa

TexHMYecKne YCTPOCTBA M NPAKTUYECKOE NMPUMEHEHNE:
(hOoTO3M1EMEHT, (POTOAATUMK, CONHEYHast 6aTapesi, CBETOANOA

PelleHve 3aaa4 o Teme «3/1EMEHTHI KBAHTOBOW OMTUKM»

Mogenb atoma TomcoHa. OnbITbl PeseptopAa Mo paccesHuto a-
yactuu,. MNMnaHeTapHas Mofesb atoma

MocTtynatbl bopa

3nyyeHne 1 nornolieHne HOTOHOB NP NMepexo/e aToMa C 0HOro
YPOBHSI 3HEPrWN Ha [pYroi. Buabl cnekTpoB

BonHoBble cBOWCTBA YacTul,. BonHbl ae bpoins. KopnyckynspHo-
BO/IHOBOM Ayann3M. CNOHTaHHOE U BbIHY)XAEHHOE U3NTyYeHMne

OTKpbITUE PaanoaKTUBHOCTU. OnbITbl Pe3epdiopaa no onpeaeneHuno
COCTaBa PafIM0aKTBHOTO U3MyYeHUs!

CsoiicTBa anb(a-, 6eTa-, ramma-usnyyeHus. BnavsHue
PANOAKTMBHOCTU Ha YKUBbIE OPraHn3Mbl

OTKpbITE NPOTOHA W HENTPOHa. 30Tomnbl. Anba-pacnag.
ONEKTPOHHBI 1 NO3UTPOHHLIN 6eTa-pacnad. Mamma-usnyyeHue

OHepruvis CBA3M HYKOHOB B siApe. HAepHble peakuun. AaepHbiii
peakTop. Mpo6nembl, NEPCNEKTVBbI, 3KONOTMYECKME acMeKTbl SAePHON
3HepreTuKu

AnemeHTapHble YacTulbl. OTKpbITME NO3UTPOHA. MeToapl
HabNIOAEHNA W perncTpaummn aneMeHTapHbIX Yyactuy, Kpyriblid cton
«DyHamMeHTa/lbHble B3aMOAENCTBUSA. EAUHCTBO (DU3NYECKOiA
KapTWHbI M1pa»

JTanbl pa3BUTNA acTpoHOMUK. NpuKnagHoe 1 MMPOBO33PeHYecKoe
3HayYeHne acTpoHOMUK. Bua 3BE3aHOro Heba. Co3Be3aus, SpKme
3BE3Abl, NM1aHETbI, NX BUANMOE ABMKeHWe. Co/lHeYHas cuctema



56 ConHue. ConHeYyHas aKTUBHOCTb. CTOYHUK 3Heprum CosnHua 1 3B€34 1

57 3BE3[bl, UX OCHOBHbIE XapaKTePUCTUKWN. 3BE3MbI [NTaBHOM
rocnefoBatenbHOCTU. BHyTpeHHee cTpoeHue 38834, CoBpeMeHHbIe
NnpeACTaBNEHNA 0 NPONCXOXAEHUN 1 3BontoLMm ConHua v 3Bé3f,

58 MreuHsblin MyTb — Hawa ManakTuka. MNonoxexve n gemxkeHve ConHua 1
B Manaktuke. ManakTvky. YEpHble Ablpbl B A4pax ranaktuk

59 BceneHHas. PasberaHue ranaktuk. Teopus bonbLIoro B3pbisa. 1
PenuktoBoe n3nyyeHne. MeTtaranaktunka

60 HepeLueHHble NPO6IEMbI ACTPOHOMMY

61 KoHTponbHas paboTa «ONeMeHTbl aCTPOHOMUKN U aCTPODU3NKI 1 1

62 O6o6wWarownii ypok. Ponb Qr3NKN 1 aCTPOHOMUU B 3KOHOMUYECKOM, 1
TEXHOIOMMYECKON, COLMabHOM N 3TUYECKOW cepax AesTeNlbHOCTM
yesioBeka

63 O6o6warowmii ypoK. Ponb 1 MecTo Q3K 1 acTPOHOMUN B 1
COBPEMEHHOWN Hay4YHOW KapTuHe mMupa

64 0O606LWatoLWLKMin YPOK. Posb (hU3NMYEeCKoi Teopun B (POPMUPOBaHIN 1
npeLCcTaBneHN 0 (BM3NYECKON KapTnHE Mupa

65 O606LatoLmin ypok. Mecto (u3nyeckor KapTuUHbI Mupa B 06LLEM 1
pALY COBPEMEHHbIX ECTECTBEHHO-HAYUHbIX NPeACTaB/eHUIA 0 NPUPose

66 Pe3epBHbI YPOK. MarHUTHOE nose. INeKTpoMarHUTHas UHAYKLUUS 1

67 Pe3epBHbIn ypoK. OnTrka. OCHOBbI CneLuaibHON Teopum
OTHOCUTENIbHOCTU

68 Pe3epHblin ypok. KBaHTOBas (hU3nKa. DNeMeHTbI aCTPOHOMUU U 1
acTpom3snKu

OBLUEE KOJIMYECTBO YACOB MO NPOIrPAMME 68 4 7

M POBEPAEMbIE TPEBOBAHMA K PE3Y/IbTATAM OCBOEHWNA OCHOBHOW
OBPA30BATE/IbHOW MPOrPAMMbI

10 KNNACC
Kopg .
NPOBEPAEMOro MpoBepsieMble NpegMeTHble pe3ybTaTbl 0CBOEHUS OCHOBHOM 06pa3oBaTtesib
nporpaMmmbl cpegHero obuero obpasoBaHns
pe3ynbTaTa

[JeMoHCTpMpoBaTbL Ha MpuMepax pofib U MecTo (M3MKM B (DOPMMPOBAHUKM COBpema
101 Hay4HOW KapTWHbI MUPa, B PasBUTUW COBPEMEHHOW TEXHWKMW W TEXHOMOMWIA, B MpaKTude’
[eATeNIbHOCTY Ntofel
YunTbiBaTb rpaHvLbl MPUMEHEHUS M3YUeHHbIX (U3NYECKMX MOogeneli: MaTepuasibHas Tc
MHepUMasibHas cucTema OTCYETa, abconMtoTHO TBEPLOE Te0, naeasbHbIA ras; Mogenm cTpo’
rasoB, >XMAKOCTEA W TBEPAbIX Tefl, TOYEYHbI/i 3NEKTPUYECKMIA 3apsg - Mpu  peux
(hm3myecKmx 3agau
PacriosHaBaTb m3nyeckune aBneHus (NPoLecchl) N 06BACHATL X HA OCHOBE 3aKOHOB MeXaH
MOJIEKYNSAPHO-KMHETUYECKOA TEOPMU CTPOEHMS BELLECTBA W 3MEKTPOAMHAMUKMW: PaBHOMEPH
PaBHOYCKOPEHHOE MPSAMOMMHENHOE [BVXKEHWe, CBOOOAHOE nafeHue Tef, ABWKEHMWe
10.3 OKPY)>XHOCTW, WHepLMs, B3aMMOAeCTBUe Ten; Anddysuns, 6poyHOBCKOE ABVXKEHWE, CTpo<
XUAKOCTel 1 TBEPAbIX Tes, U3MeHeHMe 06bEMA Ten NpPU HarpeBaHUM (OXNT&KAEHUN), Tenn
paBHOBecYe, MCMapeHue, KOHAeHCcaUMsl, MaBfeHve, KPUCTAN3aLMS, KUMeHVe, BadkH
BO3[yXa, MOBbILLEHVEe [aB/eHNA rasa Npu ero HarpeBaHWM B 3aKPbITOM COCYAe, CBS3b M

10.2
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109
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101

1012

1013

MpogepsieMble NMpeAMeTHbIE PesynbTaTbl OCBOEHM OCHOBHOIA o6pa3!/}
nporpaMMe! cpegHero o6Llero o6pasoBaHus 1

napamMeTpamu COCTOSAAHWA rasa B U30MNpoLieccax; afeKTpusaumsa Ten, B3a|/||v|0,qe|/|CTE;rC f‘
OnucbiBaTb MeXaHUYeCKOe ABWKEHUWE, UCMOMb3ys (PU3NYECKMe BeIMUMHBL: Koop;
nepemeLLieHNe, CKOPOCTb, YCKOPEHWE, Macca Tesia, Chia, UMMy/bC Tena, KrHeTu4ec
noTeHUMaNlbHas 3HEPrus, MexaHuyeckas paboTa, MexaHWYecKas MOLLHOCTb; [P
NpaBUIbHO TPaKTOBaTb (PM3NYUECKWUI CMbIC/T WCMOMb3YEMbIX BENYMH, WX 060
efVUHNLbI, HaxoguTb (OPMYSibl, CBSA3bIBAIOLUME [LAHHYIO (U3NYECKYHO BENUUHY
Be/IMYMHaMM

OnucbiBaTb M3yYeHHble TEM/IOBbIE CBOWCTBA TeN U TEMN/IOBble AB/EHWUS, Ucnonb3ys C 1
BE/IMUMHLI: [@BfieHMe rasa, Temnepartypa, CpefHsAs KUHETUYecKasi 3Heprua xa
OBWKEHNS  MOMEKY/, CpefHeKBapaTvyHas CKOPOCTb  MOJIEKYsl,  KOJIMYECTBO
BHYTPEHHSIA 3Heprus, paboTa rasa, KoaguLUMEHT MOSe3HOro AeicTBmA Tensosoro. 1
npyv ONMcaHWM NpPaBWIbHO TPAKTOBaTb (PU3NYECKMIA CMbICA WCMOMb3YeMbIX Be
0003HaYeHUA U eauHULbI, HAXO0AUTb OPMY/Ibl, CBSA3bIBAOLIME AaHHYIO (IU3NYECKYK

C ApyryMy BeIM4MHaM

OnucbiBaTb  M3yYeHHble 3MeKTPUYECKUe CBOWMCTBA BeLLECTBA W 3MeKTPUYeCKUue
(npoueccbl), MCNONb3ys (U3NYECKME BE/IMUMHBIL: 3/TEKTPUYECKUIA 3apsf, 3MeKTPUYe;
HanpsHKEHHOCTb  MONSA, MOTeHUMas], pPasHOCTb MOTEHUMasIoB; MNPW  onucaHun
TpakToBaTb (OU3NYECKNA CMbIC/T WCMOMb3YEMbIX BEIMYUMH, WX 00603HAYEHUS U
yKasblBaTb (DOPMY/ibl, CBA3bIBAIOLLME AaHHYIO (HU3NYECKYHO BE/IMYMHY C APYTUMW Bes
aHanM3npoBaTb (PU3MYECKMe MPOLECCbl U SABMIEHUS, WCMOMb3ys  (hU3NYECKUe
NPUHUMMbI: 3aKOH BcemupHoro TaroteHus, 1 Il v 1l 3akoHbl HblOTOHA, 3aKOH ©O
MEXaHUYEeCKOM 3HEPrK, 3aKOH COXPaHeHWs MMMy/bca, NPUHLMN cynepnosvuum cun!
paBHOMNPAaBUSA WHEPUMA/IbHBIX CUCTEM OTCYETA; MOMEKYNSAPHO-KUHETUYECKYIO TEOPUIO
BELLECTBA, ra30Bble 3aKOHbI, CBSI3b CpPEAHEN KWHETMYECKOW 3Hepruu TensioBoro ™
MOMIEKYN C abCOMOTHOW TemrnepaTypoid, MepBblii 3aKOH TEPMOAMHAMWKU; 3aKoH CJ
AMEKTPUNYECKOr0o 3apsafa, 3akoH KynoHa;, Mpu 3TOM pas3/ivuyartb CI0BECHYH dopM’
3aK0Ha, ero MaTeMaTUYeCKOe BbIPaXKeHVe YYCNoBus (rpaHnLbl, 0651acTy) MPUMEHNMO™: L.
O6BbACHATL OCHOBHblE MPUHUWNbBI AENCTBUS MallUWH, NPUOOPOB M TEXHUYECKMX
pasnuyatb ycnoBus mMx 6e30MacHOro MCMob30BaHNs B MOBCEAHEBHOM >XU3HM [E*
BbINONHATL  3KCMEPUMEHTbI MO WCCMELOBAHMIO (M3NYECKMX SBMEHWA U MOt
MCMOMb30BaHMEM MPSMbIX W KOCBEHHbLIX W3MEpPeHWiA; npu 3TomM dopmynmMpoBaTe A
(3agayy) u runotesy y4debHOro 3KCMepuMMeHTa, cobupaTb YCTAHOBKY W3 Npeasor
060pyfoBaHUSA, NPOBOAUTL OMbIT 1 POPMYNNPOBATL BbIBOAbI [
OCyLLEeCTBNATL MPSAIMbIE Y KOCBEHHbIE N3MEPEHNA (IU3UNYECKMX BE/IMYMH; MPU 3TOM &P
ONTVMasbHbI/ CNOCO6 M3MEPEHUS M UCMOMb30BaTb U3BECTHbIE METOAbI OLEHKM rnorpe™
N3MepeHwii

ViccnepoBaTb 3aBMCUMOCTU MEXAY (PU3NYECKMMU BE/IMUMHAMU C WCTIONb30BAHMUEM i
M3MEPEHWA; MpM 3TOM KOHCTPYMPOBaTb YCTaHOBKY, (MKCMPOBaTb pPe3y/bTaTbl Mos|
3aBUCMMOCTU  (DU3NYECKMX BE/IMUMH B BUAe Tabnuy W rpaukos, [Aenatb BbBU
pesyfnbTartaMm MccrefoBaHus

CobntogaTe npasvna 6e30nacHoOro Tpyga Mpv NpoBeAeHUM MccnefoBaHWii B paMkax Yyl
3KCMEPUMEHTA, Y4eOHO-MUCCNEe0BaTENbCKON M MPOEKTHOW [AeATeNIbHOCTU C MCMO/b30
N3MepUTESIbHbIX YCTPOWCTB 1 1abopaToOpHOro 060pyaoBaHNA

PellaTe pacu4éTHble 33fa4yn C SIBHO 33faHHOM (DM3NYECKON MOAESbo, MCMOMb3ys (ust
3aKOHbl M MPUHUMMBI; Ha OCHOBE aHa/n3a YC/I0BUA 3afayun BbloupaTb (PU3NYECKYIO
BbIJENATL (DU3NYECKUE BE/IMUMHBLI 1 (POPMYSIbI, HEOBXOoAUMbIE [/ eé peLueHus, M
pacyéTbl 1 OLEHVBATb PeasibHOCTb MOJTYYEHHOI0 3HaYeHUs (IU3NYECKOW BEIMYUHDI
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HDOBEEHEMbIe MpeAMeTHbIE PesynbTaTbl 0CBOEHNS OCHOBHOIA OﬁEaBOBaTEHb
nporpamMmMbl cpegHero obilero o6pasoBaHns

PelwaTb KayeCTBEHHblE 33faun: BbICTPAVMBAaTb JIOTMYECKM  HEMPOTUBOPEUMBYIO LM
paccy>kaeHuii ¢ onopoli Ha U3yyeHHbIe 3aKOoHbI, 3aKOHOMEPHOCTU U (IU3NYECKUE SIB/IEHNSI
Vicnonb3oBaTb Npu peLleHUn yuebHbIX 3a4a4 COBPEMEHHbIE MH(HOPMALIMOHHBIE TEXHOOMUM
noucKa, CTPYKTYPUPOBaHNWS, MHTEPMPETALMW 1 NPELCTABMEHNS YUeBHO 1 HAay4HO-Monyns|
MH(OPMaLUK,  MOSTYYEHHOM U3 Pa3/IMUHbIX  WCTOYHUKOB;  KPUTWMYECKN — aHIU3VPO
noslyyaemMyto MHhOpMAaLIMIo

MpUBOAUTL NMPYMEPbI BK/IafA POCCUIACKMX U 3apYGEXHBIX YUEHbIX-(DU3VMKOB B PasBuTME HA
06bSICHEHME MPOLIECCOB OKPY>KAIOLLETO MUPa, B PasBUTUE TEXHUKM U TEXHOMOT Ui
Vicnonb3oBaTb TEOPETUMYECKME 3HAHUA MO (PM3MKE B MOBCEAHEBHOM >KM3HM Ans obecney’
6e30MacHOCTY MpyW 06paLLEHNM C NPUGOPaMU U TEXHUYECKMMI YCTPOCTBaMU, A1si coxpal
3L0POBbLS M COG/OAEHNST HOPM 3KOJIOMMYECKOT0 NMOBEAEHMST B OKPY>KAIOLLER cpefe
Pa6oTaTb B rpynne ¢ BbINOMHEHVEM Pa3/IUYHbIX COLMA/IbHBIX POJE, MiaHMpoBaTb pa
rpynrbl, pPaUMOH/IBHO — pacnpedensiTb  06513aHHOCTV UM M/IaHUPOBaTh  AeATe/lbHOCT
HECTAHAAPTHBIX CUTYaUWsiX, afeKBaTHO OLEHVBATb BKAL KaXXA0r0 U3 YYaCTHMKOB FpyLl
peLLeHVe paccMaTprBaeMoli Npobembi

MpoBepsieMble NPeAMETHbIE Pe3y/bTaTbl OCBOEHMSI OCHOBHOI 06pa3oBaTe/bH
MporpaMMbl CpefHero o6LIero 06pasoBaHns

[JemOHCTpMpoBaTb Ha MpumMepax pofib M MeCcTo (M3UKU B (DOPMUPOBAHUM COBPEMEHT
Hay4HOl KapTVHbl MVpa, B Pa3sBUTUN COBPEMEHHON TEXHWMKU M TEXHOMOrWIA, B MPaKTUYeH
[eATeNbHOCTU N0AEN, LeNOoCTHOCTb M eUHCTBO (IM3MYECKOM KapTMHBI M1pa

YunTtblBaTb  FpaHULbl  MPUMEHEHUS  M3YYEHHbIX  (IU3NYECKMX  MOLeneld:  TOYeuH
ANEKTPUYECKUIA 3apsif, sAepHas Mofenb aToma, HYKIOHHas MogeNnb aTOMHOro sgpa r
peLueHnn 3nNYecKnx 3agay

PacnosHaBaTb (mM3nyeckne sBMeHWA (MPoLeccbl) M 00BACHATL MX Ha OCHOBE 3aKo}
3NeKTPOAVHAMMKN 1N KBAHTOBON (DU3MKM: 3/1IEKTPUYECKAs MPOBOAUMOCTb, TEMNsI0BOe, CBETOB
XMIMUYECKOE, MarHUTHOe [eWCTBUS TOKa, B3aMMOLENCTBUE MAarHUTOB, 3/1EKTPOMarHuT
WHOYKUWSA, [eliCTBMe MAarHUTHOrO Mofs Ha MNPOBOAHWMK C TOKOM W ABWXKYLUMIACA 3ap
3NeKTPOMarHUTHbIe KonebaHns 1 BOSHbI, NPSAMOJIMHENHOE pacnpoCcTpaHeH e CBeTa, OTPadkeH
npenomseHne, UHTepdepeHums, aUdpakumsa W Monsapusaums  cBeTa, [Aucrepcus  cee
thoToanekTpryecknii aththeKT (hoTO3h(heKT), CBETOBOE AaB/ieHNE, BO3HUKHOBEHUE SIHEAYAT>
CreKTpa atoma BOAOPOa, eCTECTBEHHASA U MCKYCCTBEHHASA PagvoaKTMBHOCTb

OnucbiBaTb  M3yYeHHble CBOMCTBa BeELLECTBA (3/1EKTPUYECKME, MarHWTHbIe, OMTUYECK
3NEKTPUYECKYIO MPOBOAMMOCTb Pa3/IYHbIX CPed) W 3NMeKTPOMarHUTHbIE ABMEHNA (Npouecc
NCNOMb3ys (PM3NYECKUE BENMUMHBL:  3NEKTPUYECKUIA 3apsd, Ccwia TOKa, 3neKkTpuyea
HanpspkeHWe, 371IeKTPUYECKOe COMPOTUB/IEHNE, Pa3HOCTb MOTeHumanoB, JAC, pabota TO
WHAYKLUMS MarHUTHOro nons, cuna Amnepa, cuna JIopeHua, MHAYKTUBHOCTb KaTYLLKWY, 3Hep]
3NEKTPUYECKOTO M MAarHUTHOrO Mofield, Nepuog M 4YactoTa KonebaHwii B KonebatesibH
KOHTYpe, 3apsif W CWna ToKa B MPOLEcce FapMOHWYECKUX 3MIEKTPOMarHUTHbIX KonebaH
(DOKYCHOe PpaccTosiHMe W OMTUYECKas CWAAa JIMH3bI; MPYM OMMUCaHUW MPaBWIbHO TPaKTOB;
(PM3NYECKUI CMbICNT  MCMOMb3YeMbIX BEfMUMH, WX 0603HAYEHUS W eQUHWUbI; YKasbls;
thopmy/ibl, CBA3LIBAIOLLME AaHHYIO (DU3MYECKYIO BE/MYMHY C APYTMMU BEIMYMHAMU
OnuncbIBaTb U3yYeHHble KBaHTOBbIE SIB/IEHWS M MPOLECChI, UCMOMb3ys (U3NYECKMe BeNULL
CKOPOCTb 3/MEKTPOMArHWTHBLIX BOMH, A/IMHA BO/MHbl WM 4YacToTa CBeTa, 3HEPrus M WMMy.

A3
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(hOTOHa, Mepvof nosypacnaja, 3Heprus CBAM aTOMHbIX SAep; NpyM onMcaHun L |
TpakToBaTb (HM3MYECKUA CMbIC/T WCMOSb3YeMbIX BEUYMH, WX 00603HAYeHUS U
yKa3biBaTb (POPMYy/ibl, CBA3bIBAIOLLME AaHHYHO (IU3NYECKYHO BEIMUMHY C ApYrumun Ber. 1
BbIUNC/IATb 3HAaYeHMe (PU3NYECKON BENNUMHDI

AHanu3npoBaTb (OM3MYECKMe MNPOLECCbl W ABMEHUS, UCNOMb3ys (m3nMyeckme X
NpYHUMAbLI:  3akoH OMa, 3aKOHbl MOCMefoBaTeIbHOr0 W MapasfieNlbHOro  Co;
MPOBOAHMKOB, 3aKoH /[hkoyns - JleHua, 3akOH 3M1eKTPOMAarHWTHOW UHAOYKUW;
NPAMONMHENHOr0 PacnpoCTPaHeHUs CBETa, 3aKOHbl OTPAKEHUSI CBETa, 3aKOHbI MpE;
CBETa, YpaBHeHMe OlHLWITeliHA ANA  POTOIP(EKTa, 3aKOH COXPaHEHUSI 3HEPrLu
COXpaHeHUss VMMY/bCa, 3aKOH COXPAHEHWS 3MEKTPUYECKOro 3apsafa, 3akoH  COX
MaccoBOro uucna, noctynatel Bopa, 3aKkOH pPafMoOaKTMBHOIO pacnaga; npyu 3Tom pr
C/IOBECHYIO (JOPMY/IMPOBKY 3aKOHa, €ro MaTemaTWMuyecKoe BbIpadXkKeHue W ycnoBus (r.
06nacTu) NPUMEHNMOCTU

OnpegenaTb Hanpas/ieHVe BeKTOpa WHAYKUMW MarHWTHOrO Mosis NpOBOAHUKA C TOKO
AwmMnepa v cunbl JlopeHua

CTponTb 1 onUCbIBaTb M300PaXKeHME, CO34aBaeMOe M/IOCKUM 3epKasioM, TOHKOIA JTMH30M
BbINONHATL  3KCNEPUMEHTbI M0 WCCNEA0BaHMIO  (U3NYECKUX SBAEHWA 1 npouet
MCNOJIb30BaHMEM MPSIMbIX W KOCBEHHbIX WM3MEPEHWI; npu 3ToM (hopMynMpoBaThb Mp.
(3amayvy) M runoTesy y4yeGHOro 3KCNepuMeEHTa, CcobupaTb YCTAHOBKY W3 MPEeLioK
o6opyfoBaHWsA, NPOBOANTL OMNbIT U HOPMYIMPOBaTh BbIBOAbI

OcCyLLeCTBNATE NPsIMbIE N KOCBEHHbIE M3MEPEHUS (PU3NYECKMX BE/IMUMH; MPU 3TOM Bbf
ONTVM&a/IbHbIM CNOC06 M3MEPEHNS M MUCMOMb30BaTb M3BECTHbIE METOAbI OLEHKM MOTPELLb
N3MepeHnii

ViccnepoBaTb 3aBUCUMOCTY (PU3MYECKUX BEMYMH C MCMO/b30BaHMEM MPSMbIX U3MepeHu!
3TOM KOHCTPYMpOBaTb YCTAHOBKY, (MKCUpPOBaTb pe3y/ibTaTbl MO/lyYEHHON  3aBUCU:
(DM3MYECKMX BEMUMH B Buge Tabnuy n rpadvkos, fAenaTb BbIBOAbl MO Pesynbl
nccnesoBaHms T
Cobntogatb npaswia 6e30MacHOro Tpyaa npv MpoBefeHnn 1CCnefoBaHNiA B paMKax yuer
3KCMEPVMEHTa, Y4eOHO-MCCMef0BaTe/IbCKON M MPOEKTHOM [eATeNbHOCTN C WCMob30Ba*
n3MepuTeNbHbIX YCTPOICTB 1 nabopaTopHOro o6opynoBaHusA

PewiaTe pacuéTHble 3a7auM C SBHO 3afaHHOW (PM3MUeCKOl MOZenbio, UCMonb3ys dmanye!
3aKOHbl M MPUHUMMBI; Ha OCHOBE aHanM3a YC/0BMUA 3afadv BblOMpaTb (DU3NYECKYHO MOZ
BbIAENISATb (PU3MYECKME Be/IMUMHBI U (DOPMY/bl, HeO6X0o4uMble /1 eé peLLUeHWs, MPOoBO3
pacyéTbl 1 OLEHNBATb PeaslbHOCTb MOTYHEHHOMO 3HAYeHNS (DM3NYECKON BE/TMUMHDI

PewlaTeb KauyeCTBEHHble 3afayn: BbICTpaMBaTb JIOTUYECKW HEMNPOTUBOPEUMBYIO  LIEMO
Paccy>eHWN C Oropoi Ha U3yYeHHbIe 3aKOHbI, 3aKOHOMEPHOCTY U (h13NYECKIMe SIBMIEHNA
Vicnonb3oBaTb Npy peLleHny yuebHbIX 3a8a4 COBPEMEHHbIE MH(OPMALIMOHHBbIE TEXHOI0M M
MOWCKa, CTPYKTYPUPOBaHNSA, UHTEPNPeTaUmm 1 NpeacTaBieHns yyuebHOM 1 Hay4HO-Monyisip
NHOPMaLMK,  MOTlYYEHHOW M3 Pa3/IMUHbIX  WCTOYHMKOB;  KPUTUYECKU — aHa/M3Mpob
nosly4aemMyto MHhopMaLmio

OOBACHATb MPUHUMMbLI JeliCTBUA MalLuH, NPUOOPOB UM TEXHUYECKMX YCTPOWMCTB; pas/i»
yCnoBms 1x 6e30nacHOro NCMosb30BaHNS B NOBCEAHEBHOM XMW3HU

MpuBOgMTL MpMMEPbI BKMafa POCCUIACKNX 1 3apyBeXKHbIX YUEHBIX-PU3MKOB B pa3sBUTUE Ha;
B 06bACHEHVIE MPOLLECCOB OKPY>KAIOLLIEr0 MUPa, B PasBUTME TEXHUKN Y TEXHOMOT Ui
Vicnonb3oBaTb TeopeTMYeCKMe 3HaHWS M0 (IM3MKe B MOBCEAHEBHOW XXM3HW 1A obecrnedye
6e3onacHOCTM Npy 06paLLeHnn ¢ Nprbopamm 1 TEXHUYECKUMI YCTPOCTBaMK, NS COXpaHe
340pOBbS 1 COBMIOAEHNS HOPM 3KO/IOrMUYECKOro MOBeAEHMS B OKPY>KatoLLel cpefe
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MpoBepsieMble 3/1EMEHTbI COflepXKaHnsA

PUBVKA N METOAbI HAYYHOIO MNMO3HAHNA
du3mKa - Hayka 0 npupoge. HayyHble MeTOAbl MO3HAHUS OKpPYXXatoLLe
Mvpa. Pofb 3KCMepMMeHTa U TeopuyM B TMPOLEcCe MO3HaHUSA MPUPOA
OKCNepUMEHT B (hn3nKe
MogenupoBaHue (13NYECKMX SIBEHU W MpoueccoB. HayuHble runotes
du3nYeCKMe 3aKOHbI K Teopuun. [paHvubl MPUMEHUMOCTU  (DU3NYECK
3aKOHOB. [MpuHUMN cOOTBETCTBUA. Po/ib M MeCcTO (hU3NKK B (popMUPOBaH)
COBPEMEHHOW Hay4YHOIN KapTWHbI MUPa, B MPaKTUYECKOW AesiTeIbHOCTM Ntog(
MEXAHWKA
KNHEMATUKA
MexaHudeckoe [fBUXeHUe. OTHOCUTENIbHOCTb MEXaHMYECKOro [ABVXEeHVb
Cuctema oTcyéta. TpaekTopus
MNepemeLeHvie, CKOPOCTb (CPefHAS CKOPOCTb, MrHOBEHHAs CKOPOCTb
N YCKOpPeHVe MaTepuasibHOM TOYKM, WX MPOEKUMM Ha OCKM  CUCTeM]
KoopauHaT. CrnoXkeHve NepemMeLLEeHNIA 1 CIIOKEHNE CKOPOCTEN
PaBHOMepHOE ¥ pPaBHOYCKOPEHHOE MNPSAMOSNHENHOE [BVXKeHMe. [padimk
3aBUCMMOCTM  KOOPAWHAT, CKOPOCTW, YCKOPeHWs, MyTU W MNepeMeLleHu
MaTepuasibHON TOUKN OT BPEMEHM
CBo60ofHOe nafieHne. Y CKOpeHne cBO6OLHOIO NajeHns
KpviBonuHeiHoe fBwdkeHVe. PaBHOMepHOe ABWXKeHME MaTepuasibHON TOUK
M0 OKPYXXHOCTW. YT/I0Basi CKOPOCTb, /IHeliHas CKOpoCTb. [Nepuog 1 4acToT:
LleHTpocTpemMuTENIbHOE YCKOPEHUE
TexHUYecKue YCTPOWCTBA: CNWAOMETP, [ABWKEHWE CHApsfoB, LernHbl
N peMeHHble rnepefayun
MpakTnyeckue paboTbl. M3mepeHne MrHOBEHHOI ckopocTw. ViccnepoBaHu
COOTHOLLEHWNS MeXAy MNyTAMW, NPOAAEHHbIMU TesIOM 3a Moc/eoBaTesbHbI
paBHble TMPOMEXYTKU BPeMeHW Mpu  PaBHOYCKOPEHHOM  [BVXEeHUU
Ha4a/lbHOM CKOPOCTbIO, paBHOM HyMo. V3yueHve ABWKEHUS LUapyKa
BSA3KOW >XMAKOCTU. V13yyeHune ABVXXeHWS Tena, 6POLLIEHHOr0 ropu3oHTaIbHO
OVNHAMUKA
MpuHUMn  oTHocuTenbHocTM  Mammned.  TepBbli 3aKOH  HbIOTOH:
VHepumasibHble CUCTEMbI OTCYETA
Macca Tena. Cuna. MpuHUUN cynepnosnuumn cun
BTopoii 3akoH HbtoTOHa Ans MaTeprasibHOM TOUKU B MHEPLUMAIBHON CUCTEM
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MpoBepsieMble 3/IEMEHTbI COLEPXAaHUS

oTcuéTa (MCO). TpeTuin 3akoH HblOTOHA ANst MaTepUasibHbIX TOUEK
3aKoH BCeMWUpPHOro TAroteHnsa. Cuna Tsxkectu. [lepsBas  Koc
cKopocTb. Bec Tena
Cwnna ynpyroctu. 3akoH N'yka
Cuna TpeHua. Cyxoe TpeHue. Cuna TPEHWS CKOMbXEHUA W Cun.
nokosi. KoathpmumeHT TpeHnsa. Cuna COnpoTMBIEHNA NPU OBVXKEHT
YKWOKOCTU WK rase
MocTynaTenbHoe 1 BpalaTesibHoe ABMXeHWe abCcoMoTHO TBEPLOrO 3
MoOMeHT cunibl OTHOCUTENIbHO OCW  BpalleHus. [lneyo cunbl,
paBHoBecus TBépgoro Tena 8 ICO
TexHuYecKMe YCTPOMCTBA:  MOALUMMHWUKK, JBWKEHME  WCKYCe
CMYTHMKOB
MpakTuuyeckme paboTbl. MV3yueHue [BMKeHWS 6Opycka Mo Ha
NI0OCKOCTV MOf, AefCTBMEM HECKONbKWUX cwui. ViccrnegoBaHue 3asuv
CWN YNpyrocTy, BOHUKAIOLWMX B AehOPMUPYEMO MPYy>KNHE U pe
obpasue, OT BeMUMHbI WX fJecopmaumn.  MccnegoBaHue
paBHOBeCUA TBEPJOro Tena, MMEIOLLLEro 0Cb BpaLLeHus

3AKOHbI COXPAHEH/A B MEXAHUKE
VMnynbc matepuanbHOM TOYKWM, CUCTEMbl MaTepuasibHbIX ToYek. 1
CUMbI U M3MEHEHME UMMYSbCa Tena
3aKoH coxpaHeHus umnysbsca B ICO. PeaKTnBHOE ABVKEHME
PaboTa cunbl
MoLLHOCTb CUfbl
KnHeTuueckas sHeprus marepuasibHol Touku. Teopema
0 KMHETMYECKOW 3HEprnm
MNoTeHumanbHan 3Heprus. MNoTeHunansHasa 3Hepruns
fehopMMpOBaHHOM  MpYXWHbL.  [oTeHUManbHas 3sHeprus  Tena
noBepxHoOCTU 3eM/n
MoTeHumanbHbIe " HernoTeHUMaIbHbIE CUnbL. Csasb
HenoTeHLMaIbHbIX CAM C U3MEHEHMEM MeXaHWYeCKO aHeprum cuct
3aKOH COXpaHeHUs1 MeXaHUYeCKO aHeprum
Ynpyrve v Heynpyrue cTo/IKHOBEHUA
TexHUYecKue YCTPOCTBA: ABWKEHME pakeT, BOLOMET, Konep, fp\
nucToneT
MpakTnyeckue paboTbl. M3yuyeHre CBA3WM CKOPOCTEN Ten npu He
yaape. VccrnefoBaHue cBsi3M paboTbl CWUMbl C WU3MEHEHMEM Mexa]
3Hepruv Tena

MONEKYJTAPHAA ®UN3NKA NN TEPMOAVNHAMWKA
OCHOBbI MONEKYNAPHO-KVHETUYECKOW TEOPU

OCHOBHbIE MOJIOXKEHWNST MOJIEKYSAPHO-KNHETUYECKO Teopumn. Bpo
OBVKeHVe. Ouddysmsa. XapakTep ABWKEHVS W B3aMMOLENCTBU:
BeLLecTBa

Mogenn CTpoeHMs rasoB, XUAKOCTEN 1 TBEPAbIX Ten U 06BbACHEHO™
BELLIECTBA Ha OCHOBE 3TUX Mogeser
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Macca Monekyn. KonuyecTtso BellecTsa. MocTtosHHas ABoragpo

TennoBoe paBHOBecue. Temnepartypa u eé m3mepeHve. Lllkana temnepaty
Lenbcua

Mogens  wngeanbHoro rasa. OCHOBHOE  ypaBHeHWe  MOJIEKYNSAPHC
KMHETNYECKOW TEOPMUN MAEaSIbHOIO rasa

AbconoTHas TemnepaTypa Kak Mepa CpefHeR KMHETMYECKO 3Hepru
TENI0BOIO ABWKEHWUS YacTu, rasa. LLikana temnepatyp KenbBuHa
YpaBHeHne KnaneipoHa - MeHpeneeBa. 3akoH JanbToHa

asoBble 3aKkoHbI.  M3ompoueccbl B MAeanlbHOM rase C  MOCTOSHHbI!
KO/IMYECTBOM BeLLIECTBA: M30TepMa, 130Xopa, n3obapa

TexHUYeCcKue yCTpoicTBa: TepMOMETP, 6apomeTp

npaKTVI'—IECKI/Ie pa60TbI. I/I3|\/|epeH|/|e MacCCbl BO3dyXa B K/acCHOM KoMHaTe
WccnepgoBaHme 3aBUCMMOCTU MeXay napameTpamMm COCTOAHUA pas3peXeHHOr
rasa

OCHOBbI TEPMOAVHAMUNKWN
TepmogMHaMmnyeckas cucTemMa. BHYTPeHHSASI 3Heprvus TepMOAMHaAMUYECKO
CUCTEMBI 1 CNOCOObI €8 N3MeHeHUA
KonuyectBo Tennotel U pabota. BHYTPEHHAS 3Heprus OfHOATOMHOr
nieanbHOro rasa
Bugbl  Tennonepefayun:  TensIONPOBOAHOCTb,  KOHBEKUMS,  WU3/TydeHune
TennoéMKoCTb Tena. YaenbHasA TEM/I0EMKOCTb BeLLecTBa. PacyéT Ko/M4ecTB
TensoTbl NpK Ternsonepesaye
MepBblii  3aKOH  TepMoAVHaMWKK.  [pUMEHEHWe  MepBOr0  3aKOH
TEPMOAVHAMUKN K m3onpoueccam. [padmyeckas uHTepnpetaums paboT
rasa
TennoBble  MawwHbl.  [pyHUMMBLI  AENCTBUS  TEMOBbIX  Malumr
MNpeobpazoBaHUA 3HEPTMM B TEMNJI0BbIX MalLMHax. KoaduuneHT nonesHor
nelicteus (ganee - KMA) tennosoi mawmHel. Liykn KapHo nero KMz
BTopoii 3akoH TepmoguHammku. HeobpaTUMOCTb MNPOLIECCOB B MpUpPoAe
TennoBble ABUraTeNN. IKOOrMYECKME MPO6/IEMbI TENIOSHEPTETUKM
TexHMYeCcKue YCTPOICTBA: [ABUrate/l BHYTPEHHEr0 CropaHus, 6bITOBO
XONOAUNBHUK, KOHAWLIMOHED
MpakTnyeckme paboTsl. VI3mepeHure yaenbHON TeMI0EMKOCTH

AIPEIATHBIE COCTOAHNA BELLLECBA. ®A30BLIE MEPEXOAbI

331

3.3.2

3.3.3

3.34
3.35
3.3.6

MapoobpasoBaHne U KOHAeHcaUus. McrnapeHWe W KuneHve. Y[enbHa
Tensota napoobpasoBaHUsA.  3aBUCUMOCTb  TEMMEPATypbl  KWUMeHUs o
JaBneHus

AGCONOTHAsA 1 OTHOCUTENIbHAS BMaXKHOCTb BO3fyXa. HacblIleHHbIV nap
TBépgoe Teno. Kpuctannmyeckue mn amopcHble Tena. AHM30TPONUS CBOIACT
KpucTasinos. XKugkue Kpuctasiibl. CoBpeMeHHbIe MaTepuasibl

MnaBneHve N KpUCTaIM3aUUSA. Y aenbHas TennoTa nnasneHns. Cybnmmaumr
YpaBHeHMe Tens10Boro 6anaHca

TexHUYecKue YCTpoOlCTBa: TFUFPOMETP W MCUMXPOMETP,  KaslopUMETP
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MpoBepsieMble 3M1EMEHTbI COfIEPXKaHNSA

TEXHOMOrMW  MOMYYEHUS  COBPEMEHHbIX  MaTepuanoB, B TOM
HaHoMaTepunasioB, ¥ HAHOTEXHOIOT UK
MpakTuyeckre paboTbl. VI3MepeHme BNaXXHOCTU BO3ayxa

SNEKTPOAVIHAMUKA

SJIEKTPOCTATUVKA

DneKTpuzaumsa Ten. OneKTpUYecKuidi 3apsg. [sa Buga anekTpul
3apaaoB
MpOBOAHMKMN, AN3NEKTPUKU 1 NOYNPOBOSHUKN
3aKOH COXpaHeHNs 3/1EKTPUYECKOro 3apsja
BsanmogenicTBme 3apsgoB. 3akoH KynoHa
OneKTpuyeckoe nose. Hanps»kEHHOCTL 3nekTpuyeckoro nond. Ip
cyneprnosvummn. JIMHUN HanNPsHKEHHOCTU 3/IEKTPUYECKOTO Mosis
PaboTa cun anekTpocTaTuyeckoro noss. MoteHuman. Pa3HOCTb MoTeHL
MpOBOAHVKN WM OMINEKTPUKM B  MOCTOSAHHOM  3/1EKTPUYHECKOM
[JvanekTpuyeckas NpoHULIAEMOCTb
OneKTpoémMKocTb. KoHAeHcaTop. SNeKTPOEMKOCTb M/I0CKOI0 KOHJEHC:
3Heprusa 3apskeHHOro KOHAeHcaTopa
TexHUYeCKMe YCTPOMCTBA: 3/1EKTPOCKON, 3/IEKTPOMETP, 3/1EKTpoCTaTuy;
3alimTa, 3a3eMsIeHMe 3M1EKTPONPMOOPOB, KOHAEHCATOP, KCEepOKC, CTPM
NPUHTEP
MpakTuyeckme paboTbl. VI3mepeHne 31eKTPOEMKOCTM KOHAeHcaTopa

MOCTOAHHbIN 3MTIEKTPUYECKU TOK. TOKM B PA3/INUHBLIX CPEAAX
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YCnoBus CyLLECTBOBaHWS MOCTOSIHHOIO 3/IEKTPUYECKOro ToKa. lcTou»
Toka. Cuna Toka. MoCTOSAHHbIA TOK

HanpsbkeHne. 3akoH Oma ong yvacTka Lenm

ONeKTPUYECKOe CONPOTUBIIEHUNE. Y AeNIbHOE CONPOTUBIIEHME BELLIECTBA
MocnegoBatenbHOe, NapassiefibHoe, CMeLLIaHHOe CoeMHEHWe MPOBOAUT
PaboTa 3aneKTprUeckoro Toka. 3akoH xoyns - JleHua

MOLLHOCTb 3M1IEKTPUYECKOr0 TOKa

aneKTpoABMXywwan cuna (ganee - 3SOC) M BHYTpPeHHee COMPOTWBI
MCTOYHVKA TOKa. 3aKoH OMa A/11 MOJIHOM (3aMKHYTO) 3MEKTPUYECKON |
KopoTkoe 3amblkaHue

OMeKTPoHHas MPOBOAMMOCTb  TBEPAbIX  MeTa//IoB.  3aBuCUM
COMPOTUB/IEHNS META/I/IOB OT TeMnepaTypbl. CBepPXMNpPOBOAUMOCTb
DneKTpUYECKUIi TOK B BaKyyme. CBOCTBA 3M1EKTPOHHbIX My4KOB
MNonynpoBoOAHUKMW. CobcTBeHHas n npumecHas nposogt™
noslynpoBoaHMKOB. CBolicTBa p-n nepexoja. MonynpoBogHUKOBbIE MPH(
ONeKTPUYECKUI T TOK B 3M1EKTPOIUTaxX. ONeKTPONUTUYECKAs AMCCOLM;
QneKTponms

OneKTpUYecKUiA TOK B rasax. CamocTOsITeNbHbI UM HecamocTosTenN
paspsas. Pas3nnyHble TUMNbI CAMOCTOATE/ILHOIO paspaga. MonHuA. nasmr
TexHnYecKMe YCTpOlCTBa: amnepMeTp, BOMbTMETP, PeocTaT, MCTod
TOKa, 3/1eKTPOHarpeBaTe/ibHble MPUGopbI, 3/1eKTPOOCBETUTE bHbIE Npu!
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NpoBEPSIEMOr0

MpoBepsieMble 3/IlEMEHTbI COAEPXaHUS

TEPMOMETP  COMPOTMB/IEHWUS,  BaKyyMHbIA  Auod,  TEPMUCTOPbI
(hoTOpPE3NCTOpPbI, NOSYNPOBOAHMKOBbIV 410, T/IbBAHNKA

MpakTuyeckme paboTbl. V3yyeHne cMeLLaHHOMO COeUHEHWA Pe3UCTOPOB.
M3mepeHre 3C WCTOYHMKA TOKA WM €ro BHYTPEHHEro COMpOTUB/IEHLL
Ha6niofeHve aneKTponnsa

MpoBepsieMble 3/1eMeHTbI CoflepXXaHns

SNEKTPOONHAMUKA

MAIHUTHOE MOJIE. SJIEKTPOMAIHATHAA MHOYKUNA

43.1

4.3.2

4.3.3

43.4

435

4.3.6
4.3.7
4.3.8

4.3

4.3.9

4.3.10
43.11
4.3.12
4.3.13

4.3.14

4.3.15

MoCTOSAHHbIE MarHUTbI. B3anMogencTBMe MOCTOSIHHLIX MarHWTOB
MarHuTHoe nose. BeKTop MarHUTHON MHAYKUuuW. MpuHUMN cynepnosnLiLu
JIMHAM MarHWTHOM MHAYKUMW. KapTuHa MHWIA MarHUTHOW MHAYKUMM Mon
NOCTOAHHbLIX MarHUTOB
MarHuTHoe Mose NMPOBOAHMKA C TOKOM. KapTuHa AvHWIA nonst A/IHHOT
NPSIMOro  MPOBOAHUKA W 3aMKHYTOr0 KOJIbLEBOr0 MPOBOAHMKA, KaTyLLK
¢ Tokom. OnbIT OpcTeda. BzaumogencTBme NPOBOAHNKOB C TOKOM
Cwnna Amnepa, eé Mofy/ib 1 Hanpas/ieHne
Cvna JlopeHua, e wmofy/b W Hanpas/feHve. [BUKeHWe 3apsXeHHO
YacTuLbl B OHOPOLHOM MarHUTHOM nosne. PaboTa cunbl JlopeHua
FABNeHNE 3NEKTPOMArHUTHON MHAYKLUMN
MoTOK BeKTOpa MarHUTHOM MHAYKLMN
3AC nHAyKuMN. 3aKOH 3/1eKTPOMarHUTHON nHAyKummn dapages
BuxpeBoe oanexkTpuyeckoe none. 3AC uMHOyKUMM B MPOBOAHMKE
[BVKYLLEMCA NOCcTynaTeslbHO B OHOPOAHOM MarHWTHOM r1oJ/ie
Mpaswio JleHua
MHAoyKTMBHOCTL. fABneHne camonHaykumn. 34C camouHayKuumn
OHeprns MarHUTHOro MNos KaTyLKU C TOKOM
ONeKTpoOMarH1THoe rorse
TexHN4YecKMe YCTPOWCTBA:  MOCTOSIHHbIE  MarHWUTbl,  3MIEKTPOMarHUTb
ANeKTpoaBuUraTesib, YCKOPUTENN 3/IEMEHTAPHbIX YacTul, WHAYKLUMOHHA
neyb
MpakTnyeckre paboTbl. V3yyeHre MarHUTHOrO MOMA KAaTylWKWA C tokom™
WccnenoBaHne [eCTBMSA MOCTOSSHHOIO MarHuta Ha pamkKy C  TOKOX
VccnepoBaHme SBNEHWS 3/1EKTPOMArHUTHOM MHAYKLMN

KONEBAHNA 1 BOMHbBI

MEXAHWNYECKWE N 3JIEKTPOMAIHUTHbLIE KONTEBAHUA

5.11
51

5.1.2
5.13

KonebaTenbHas  cucTema. CBoGOAHble — KonebaHusi.  FapMOHUYECKU
KoneGaHus. Mepurog, YacToTa, aMnamTyga U asa KonebaHuii

MPYXUHHBIA MasTHUK. MaTeMaTUYecKuii MasiTHUK

YpaBHeHVe rapMOHUYECKUX KosebaHuiA. KuHemaTyeckoe
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5.14

5.1.5

5.16
5.1.7
5.18

5.19
5.1.10
5111

5.1.12

521

522
523

524
5.2.5

5.2.6

5.2.7

5.2.8

531
5.3.2

MpoBepsieMble 3M1EMEHTbI COfIEPXKAHNS

N AMHaMUYeCKOe OnuncaHne KonebatesibHOro ABVKEHNS

MpeBpalleHe 3HEPrUM  MpU  FApPMOHUYECKUX  KonebaHusx, d
aMnanTyfbl KO/ie6aHWn MCXOAHOM BENMYMHBI C aMMINTYAaMn Konebab3
CKOPOCTU N YCKOPEHNSA

KonebatenbHblii KOHTYp. CBO60AHbIE 3/1EKTPOMarHUTHbIE Kosebast
naeasibHOM KO/ebaTe/lbHOM KOHTYpe. AHasiorms Mexzay MexaHU4ecKm
3NEKTPOMarHUTHbIMKU KonebaHusamn. dopmyna ToMcoHa

38KOH COXpaHeHWs 3HePrun B UAea/IbHOM KosebaTeNlbHOM KOHTYpe
BbIHY)XEHHbIE MEXaHWYeCKue KonebaHus. Pe3oHaHc. Pe3oHaHCHas Kp
BbIHY>XeHHble 31eKTPOMarHMTHble KonebaHus.

MepemeHHbIi TOK. CUHYCOMAA/TbHbIM MEPEMEHHBIN TOK. ?
MOLLHOCTb MepemMeHHOro Toka. AMMNIMTYAHOE W AeACTBYHOLLEe 3HaM
CW/Ibl TOKA W HanpsKeHWs

TpaHcdopmatop. MNpon3BoacTBO, Nepefada v notpedneHne anekTpr(
3HEPrMW. IKOMOTMYECKMEe PUCKM MpU  MPOM3BOACTBE  IMIEKTPUY;
3Heprun. KynbTypa WCMONb30BaHWUSA 3MEKTPOSHEPTUN B MOBCEAH3
XKM3HM

TexHuYecKMe YCTPOMCTBA: ceiicMorpad, 37eKTPUYECKUA 3BOHOK, s
aneKTponepegay

MpakTnyeckne paboTbl. VccnefoBaHve 3aBMCMMOCTM Mepuoja U
KonebaHWiA rpysa Ha HUTW OT A/IMHbI HUTWU U Maccbl rpysa. Vccnenos
MepeMeHHOro Toka B LUenM U3 NOCMefoBaTe/lbHO  COeAMHMU
KOHZEeHCcaTopa, KaTyLLUK/ 1 pe3ucTopa

MEXAHVNYECKWME U SNEKTPOMAIHATHBIE BOJIHbI

MexaHun4eckre BOMHbI, YC/0BUA pacnpocTpaHeHus. [lepuop. Cko
pacnpocTpaHeHns 1 A/iMHa Bo/HbI. onepeyHble v NPoLOsSibHbIE BO/HbI

WHTepdepeHUms 1 anpakums MexaHN4eCcKnX BOSH
3ByK. CKOpoCTb 3ByKa. 'poMKOCTb 3ByKa. BbicoTa ToHa. TeM6p 3Byka
ONeKTPOMArHUTHbIE BOJHbI. YCMOBUSA U3MYyYEHUS 3M1EKTPOMAarHUTHBIX
BsaumHas opvieHTaums BekTopoB E, B 1 0 B 3M1eKTpOMarHWTHOM BO
Bakyyme
CBoiicTBA  9MEKTPOMArHWTHbIX  BOMH:  OTPadKeHWe,  MpPesioMm,
nosApusaums, gudpakums, nHTepdepeHums. CKOPOCTb 3/1eKTpoOMarH
BO/H
LLkasia aneKTpoMarHMTHbIX BOJH. MNMpUMeHeHWe 3M1eKTPOMarHUTHBIX i
TEXHUKE U ObITY
MpyHUMNbI pagmocBs3n " TeNeBULEHA. Pagunono
ONeKTPOMarH1THOe 3arPA3HEHVIE OKPYXKaLOLLIEN cpedbl
TexHUYecKMe YCTPOICTBa: My3blKaslbHble WHCTPYMEHTbI, YNbTpass
OMarHocTMKa B TEXHWKE U MefuuUuHe, pajap, PaguonpuémHUK, Tene
aHTeHHa, TeneoH, CBY-neub

OMNTUKA

MpsMonrHeliHOe pacnpocTpaHeHne CBeTa B O4HOPOAHOM cpege. JTyy
OTpakeHMe cBeTa. 3aKOHbl OTpaXkeHUs1 cBeTa. MocTpoeHne M306pak
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533

534

535

5.3.6

5.3.7

5.3.8

5.3.9
5.3.10

5311

5.3.12

I'IpOBepﬂeM bleé 3/IEMEHTbI COAEPXaHNA

MN/IOCKOM 3epKasie
MpenomneHve cBeTa. 3akoHbl MNPenomsieHnss  cBeta.  ABCONIOTHbI
nokasare/lb MPeoM/IEHNSA

MonHoe BHYTpPeHHee oTpakeHwve. MpeaenbHbI Yron MoAHOr0 BHYTPEHHEr
OTpadKeHNs

[Jvncnepcus ceeta. CnoxHbI cocTas 6enoro ceeta. Lipet

Cobuparome 1 paccemBarolime fMH3bl.  TOHKas J/iMH3a.  POKYCHO
paccTosiHWe W ONTUYECKas cuia TOHKOM NMH3bI. MocTpoeHne n3obpadkeHn
B COGMpalOLLMX M pacceMBalomX fmMH3ax. dopMyna TOHKOM JIMH3b
YBenuueHue, gasaeMoe SIMH30M

Mpegenbl NPUMEHMMOCTU FEOMETPUYECKON OMTUKN

WHTepdepeHums ceeTta. KorepeHTHble WCTOYHWUKW. YCNOBUA HabofeHu
MaKCMMyMOB M MWHMMYMOB B WHTEP(EPEHLMOHHOM KapTuHE OT ABY
CUH(A3HbIX KOrePeHTHbIX UCTOYHUKOB

Ondpakupst ceeta.  QudpakumoHHas peléTka. YCroBuve HabnogeHu
rMaBHbIX MaKCUMYMOB TMpPW MafjeHUn MOHOXPOMATUYECKOro cBeTa H
ONDPaKLMOHHYIO PELLETKY

Monsapusaumsa ceeta

TexHuYeCKMe YCTPOWCTBA: OYKW, Nyna, ¢oToannapar, NPOEKLMOHHbI
annapart, MMWKPOCKOIM, TeseCKom, BOJIOKOHHas OMNTUKa, AU(PaKuMoHHA
PeLLETKa, MnosApons

MpakTuyeckne  paboTbl. V3mepeHne  nokasatens  MpesiomsIeHLL
WccnegoBaHne CBOWCTB M300padkeHMit B nnH3ax. HabniogeHve gvcnepcu
cBeTa

3NEMEHTbI CMELMANBHOW TEOPUWM OTHOCUTE/IbHOCTU

6.1

6.2

6.3

6.4

711

7.1.2

7.13

7.14
7.1.5
7.1.6

MpaHULbl MPUMEHMMOCTU K/TACCUYECKON MexaHuKkW. [locTynatbl Teopu
OTHOCUTENIbHOCTU: MHBApPWaHTHOCTb MOAY/Ii CKOPOCTU CBeTa B BakyyMme
NPYHUMN OTHOCUTENIBHOCTY SMHLUTENHA
OTHOCKTENIbHOCTL OAHOBPEMEHHOCTU. 3aMef/ieHMe BPEMEHM N COKpPALLIEHM
O/VHBI
SHeprust  MMMNysbC CBOGOAHOM YacTuUpl
CBsisb MacCbl C 3HEPrvel M WMMMY/IbCOM CBOOOAHON 4acTuUbl. OHEpru
NoKosi cBOGOAHOM YacTULbI
KBAHTOBAA ®UN3INKA

3NEMEHTbI KBAHTOBOW OMTUKN
doToHbI. dopmyna [MnaHka CBA3W 3HepryM (POTOHA C €ro  4acToTor
DHeprust n MMNynbC (HOToHA
OTKpbITHE 1 UccnepoBaHue hoToddekTa. OnbiThl A.lN. CToneToBa. 3aKkoH]
thoToahdpekTa
YpaBHeHNe JiHWTeiHA gna doToappekTa.  «KpacHas — rpaHuua
thoToahpekTa
[JasneHune ceeta. OnbITbl N.H. JlebegeBa
XUMMYecKoe JeicTBUE CBETA
TexHNYecKMe yCTpoiicTBa: (POTO3/IEMEHT, (POTOAATUMK, COMHeYHas Oatape?

2025
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721
7.2.2

723
7.2.4

7.2.5

7.2.6

731

7.3.2

7.3.3

7.3.4

7.3.5
7.3.6

7.3.7
7.3.8
7.3.9

7.3.10

8.1

8.2

8.3
8.4

8.5

MpoBepsieMble 3/1eMeHTbI COAePXKaHNS

CBETOAMOL,

CTPOEHVE ATOMA
Mogenb atoma ToMcoHa. OnbIThl Pe3epopaa no uccnefoBaHUo CTPOEK™
atoma. lNMnaHeTapHas mogesib atoma
Moctynatbl Bopa. N3nyyeHre 1 nornowieHne OTOHOB MPU Nepexoje ar:
C OAHOr0 YPOBHSA 3HEPrUM Ha Apyroi. Bugpl crnekTpoB. CriekTp ypos!
3Heprumn atoma BoLopofa
BonHoBbIe cBOMCTBa YacTuy, BonHbl ge Bpoiinsa. KopnyckynsipHo-BonHa
Ayanunsm. Judipakums 3MeKTPOHOB Ha KpucTasinax
CnOHTaHHOE 1 BbIHY)XAEHHOE W3/TyYeHre. YCTPOMCTBO M NpUHLUMN pab;
nasepa
TexHUYeCKMe YCTPOWCTBA: CMEKTPasibHbIA aHam3 (CMeKTPoCcKon), Jid
KBaHTOBbI/i KOMMNbIOTEP
MpakTnyeckue paboTbl. HabnrogeHve nMHeRYaToro cnekrpa

ATOMHOE A4PO
MeTogbl HabOAEHNS U PErUCcTPaLLN 3NeMEHTAPHbBIX YacTuL,
OTKpbITVe pagmoakTMBHOCTU. OnbITbl Pe3epdopgaa Mo onpenesneH!
cocTaBa pafMoaKTUBHOIO u3ny4eHust. CeoilcTBa anb(a-, 6Geta-, ram®
N3nyYeHns. BnnaHve pagmoakTVBHOCTU Ha KUBbIe OPraHn3Mbl
OTKpbITWE MPOTOHA U HeNTpoHa. HyknoHHas mogenb sgpa [MeiizeH6epra
MBaHeHKo. 3apsag aapa. Maccosoe uncso sgpa. M3otonbl
Anbtha-pacnag. OMEKTPOHHbIA W MO3WUTPOHHLIA  GeTa-pacnag. [am*
n3ny4yeHve. 3aKoH pPagmMoaKTMBHOIO pacraja
OHeprus cBs3n HYK/0HOB B AApe. AfepHble cusbl. JetheKT macchbl sgpa
ApepHble peakumn. [leneHne v cCUHTe3 aaep
HpepHbiii  peakTop. TepMosAepHbIA cuHTe3. [pobneMbl M nepcnekTr.”
A0EePHOI 3HEPreTUKMN. SKOMOrMUECKME acrneKTbl SAEPHON 3HEPreTUKM
OneMeHTapHble 4YacTuubl. OTKPbITME MO3UTPOHA.  PyHAaMeHTa/lbHa
B3aMMOAeCTBYA
TexHn4YecKme yCTpolicTBa: JO3MMETP, kamepa BunbcoHa, saepHblii peakTc:
aTtoMHasi 6omba
MpakTuyeckme paboTbl. KccrefoBaHMe TpekoB 4YacTwul, (MO roToBb;
thoTorpacusam)
3JIEMEHTbI ACTPO®U3NKIA

Bug 3Bé3gHOro Heba. Co3Besgms, SpKUe 3BE3dbl, MIaHETbl, UX BUAVMO
OBVXeHue
ConHeuHas cuctema. MnaHeTbl 3eMHOM rpynnbl. [AaHeTbI-rUraHTbl U 1
CMYTHVKMW, KapnMKoBble NnaHeTbl. Masble Tena CoNHEYHON cucTeMbl
ConHue, toTocepa 1 atmochepa. ConHeyHass akTUBHOCTb
NcTouHmK sHeprum ConHua v 3B&3g,
3BE30bl, WX OCHOBHblE XapaKTEPUCTUKWU: Macca, CBETUMOCTb, paguy
TemrnepaTypa, WX B3aUMOCBS3b. [uarpaMma «CreKTpasibHbIA  Knace
CBETMMOCTb». 3BE34bl [1aBHOW MOC/e40BaTe/lbHOCTN. 3aBUCMMOCTb «Mac<
- CBETUMOCTb» [/ 3BE3[, [/TaBHOM MoCc/ef0BaTelbHOCTH
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BHyTpeHHee  cTpoeHve  3BE34.  COBpEMEHHble  MpeAcTaB/ieHUs
npovicxoxaeHnn n asosnoummn ConHua 1 38€34. 3Tanbl XXN3HN 3BE3[
MneuHbli MyTb - Hawa lanaktvka. CnvpanbHas CTpykTypa [anaktuk!'
8.7 pacrnipefeneHve 3Bé34, rasa v nobuin. lonoxeHve v aswxeHwe CosHL,
B ManakTuke. Nnockas v cepryeckas noacucTeMbl anakTukm
Tunbl ranakTvk. Paguoranaktmku n Ksasapbl. YEpHble Abipbl B Agpa

8.6

8.8
rafiakTmk
BceneHHas. PacluvpeHune BeeneHHol. 3akoH Xab6ia. PasberaHue ranakril
8.9 Bo3pact w paguyc BceneHHoil, Teopusi Bonblioro B3pbiBa. Mogen
«ropsivein BceneHHoOM». PenMKTOBOE M3/TyHeHWe
8.10 MacwTabHas CcTpykTypa BceneHHoW. MeTaranaktmka. HepeLwwéHHBbI

Npo6/ieMbl aCTPOHOMU 2025

YYEBHO-METOANYECKOE OBECITEHEHUE
OBPA3OBATEJIbHOI' O NPOLIECCA

OBASATEJIbHbIE YUEBHbLIE MATEPVAJIbI ON1A YUEHUKA

® un3mka.10 knacc:yyeb. 15 06LeobpasoBat.opraHm3aLmin; 6a3oBblil ypoBeHb /
I".A. Msaknwes, b.b. byxosues, H.H. Cotckuii ; nog peg. H.A. MapgeHTbeBON. -
4-e n3n. - M.: MpoceelleHue, 2018. - 416 c.:un. - (Knaccuueckunin Kypc).

® un3mka.llknacc: yyeb. [na obuieobpasoBar.opraHn3aLmii: 6a3oBblil YpOBEHb
/ T.A. Msikuwes, b.B. Byxosues, M.B. HapyruH ; nog peg. H.A. MNapdeHTbeBOA.
- 5-e m3g. - M.: MNpoceeweHne, 2018. - 432 c.: [4] n. un. - (Knaccuyeckuii Kypc).
C6opHMK 3aaa4 no msmke. 10-11 Knaccel: nocobue ans
06Le06pa3oBaTeNbHbIX YUpeXaeHWin: 6a30Bblid 1 NPO(UILHBIA ypoBHW/ H.A.
MapeHTbeBa. - 3-e 3a. - M.: MNMpoceeweHune, 2010. - 206 c.: nn. -
(Knaccuueckuid Kypc).

METOONYECKWME MATEPVAJIbI NA YUUTENA

deaepanbHbIil rocyaapCTBEHHbIM 06pa30BaTe/bHbIA CTaHAAPT CPEAHErO

(nonHoro) obuiero ob6pasoBaHus. CrapLuas wkona. 10-11 knaccel. -
YTBepXeH
npvkasom Ne 413 MuHobpHayku Poccuu.

dusmka. 10 knacc:yyeb. [ns o6Lieobpa3oBaT.opraHn3aLnii: 6a3oBblil YPpoBEHb /
4. Makuwes, b.b. byxosues, H.H. CoTtckuia ; nog ped. H.A. TNapgeHTbeBOM. -
4- ewnsp. - M.: MpoceelleHue, 2018. - 416 camn. - (Knaccnyeckuin Kype).
dusnka. 11 knacc: yyeb. [ns o6ueobpa3oBaT.opraHm3aLuii: 6a3oBblii YpoBeHb /
I".A. Msakuwes, b.b. Byxosues, M.B. YapyruH ; nog peg. H.A. MapgeHTbEBOMN. -
5- ewusg. - M.: MNpoceelleHne, 2018. - 432 c.: [4] n. wn. - (Knaccuueckuii Kypc).



C60pHKMK 3aga4 no manke. 10-11 Knacchl: nocobme ans
06LLIe06pa3oBaTe/IbHbIX YUPEXAeHWIA: 6a30BbIin U NPOGUIbHLIA YpoBHWU/ H.A.
MapgeHTbeBa. - 3-e n3g. - M.: MNpocselleHne, 2010. - 206 c.: wn. -
(Knaccuueckuid Kypc).

dusmka. 3agauHmk. 10-11 kn.: nocobue ana ob6LLeobpa3oBar. yupexaeHuin /
AT, PbimkeBuy. — M.: podpa, 2015.

C6opHuMK 3agay no gumanke: 10-11 knaccbl / O.WN. F'pomueBa. — M.:
M3paTtenscTBO "3Ok3ameH", 2015.

TemaTnyecKne KOHTPO/bHbIE M CaMOCTOATE/bHbIE PaboThl No ¢m3mnke. 10 knacc /
O.N. 'pomuesa. — M.: M3gaTenscTBO "3IK3ameH", 2012,

TemaTn4yeckmne KOHTPO/IbHbIE N CAMOCTOSATE/IbHbIE PaboThl MO (m3mke. 11 Knacc /
O.N. 'pomuesa. — M.: N3paTenscTBO "Ok3ameH", 2012,

KauecTBeHHbIe 3afa4n Nno umsmke B cpefHeit wkone. Mocobue ans yuutenen /
M.E. TynbumHckmin. — M.: IMpocselleHne, 1972,

LNPPOBbLIE OBPA3SOBATEJIbHBIE PECYPCbIl 1 PECYPCbI CETU
VNHTEPHET

®PIrBHY «HCTUTYT CTpaTernm passuTms 06pa3oBaHus»
http://nsportal.ru - coynanbHas ceTb PabOTHNKOB 06Pa30BaHNS.
http://markx.narod.ru/pic/ - m3mka B LLKOSE.
http://festival. 1september.ru/articles/ - hecTrBasIb Negarornyeckmx naen
«OTKPbITbINA YPOK».
http://www.fizika.ru/ - caT gnsa yuntenein pU3MK1N 1 X y4eHUKOB.
http://www.physics.ru/ - matepvanbl no ¢usmke.
www.ege.edu.ru - MHOpMaLNOHHbIV noptan Era.
http://school - collection.edu.ru/ - eguHasa konnekuma LIOPoB
https://eobrar.ru/rotoBble-paboyne-nporpammbl-10-HoBOM\-(p/
https ://myotveti.ru/punsmka-10-11 -knacc-paboyas-nporpamma-2023 -2024-yue/
https://fgosreestr.ru/oop/primernaia-rabochaia-programma-srednego-obshchego-
obrazovaniia-fizika-uglublennyi-uroven-dlia-10-11 -klassov-obrazovatelnykh-
organizatsii
EavHas Konnekums LugpoBbix 06pa3oBaTe/lbHbIX PECYpPCoB

http://school-collection.edu.ru/catalog/pupil/?subiect=30
OTKpbITas (msmka
http://www.physics.ru/courses/op25part2/design/index.htm
laseTa «1 ceHTAOPSA»: MaTepuasnbl No U3nKe
http://l september.ru/
®ecTmBasb Nefarornyecknx naen «OTKPbITLIA YPOK»
http://festival. 1september.ru/

duznKa.rm
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