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INMOACHHUTEJIBHASA 3AIIMCKA

[Mporpamma no u3snke 6a30BOro YpoBHS Ha YPOBHE CPeHEro 06LLero 06pasoBaHus
pa3paboTaHa Ha OCHOBE MOSIOXKEHUA N TPebOBaHMIN K pe3ynbTaTaM OCBOEHWUS OCHOBHOM
obpasoBaTefibHOM nporpaMMbl, npeacTaBneHHbIx B ®FOC COO, a Takke € Y4&TOoM
(hefiepasibHOM paboyeld nporpaMmbl BOCNUTaHMS U KOHLUENUMWA NpenojaBaHns yy4ebHOro
npeameta «®u3nka» B 06pas3oBaTefibHbIX OpraHu3aumsax Poccuiickoin ®epepaunn,
peasiM3yroLLMX OCHOBHble 06pa30oBaTe/ibHble NPOrpammbl.

CofiepXXaHve nporpammbl Mo (PM3MKe HanpaeieHo Ha PopMUpPOBaHME eCTECTBEHHO-
Hay4HOW KapTWHbI Mupa obydvarowmxcsd 10-11 KnaccoB npu 06yyYeHUU KX (U3MKE Ha
6a30BOM YpOBHe Ha OCHOBE CUCTEMHO-[EATENIbHOCTHOrO noaxoja. Nporpamma no gusnke
cootBeTcTBYeT TpeboBaHMAM ®IOC COO K nnaHMpyembIM IMYHOCTHLIM, NPEAMETHBIM U
MeTanpeamMeTHbIM  pe3y/ibTaTam  00y4yeHMs, a Takke Y4UTbiBaeT HeobX04MMOCTb
peannzaumMm MeXNpeaMeTHbIX CBA3e (U3MKM C eCTeCTBEHHO-Hay4HbIMK Yy4eOHbIMM
npegmetamn. B Heil onpefenstoTCAd OCHOBHble LENM U3Y4YeHUsS (DU3MKM Ha YpOBHE
cpefHero obulero o6pa3oBaHus, MaaHUPYeMble pe3ynbTaTbl OCBOEHUSA Kypca (U3MKK:
NMYHOCTHbIE, MeTanpeaMeTHbIe, NpeaMeTHble (Ha 6a30BOM YPOBHE).

[Mporpamma no m3mkKe BK/IKOYaET:

e MJIAHUPYeMble pe3y/ibTaTbl OCBOEHMS Kypca M3MKM Ha 6a30BOM YPOBHe, B TOM

yucne NpeameTHbIe pesy/bTaTtbl N0 rogam 00y4yeHus;

e COZEpXaHue y4yebHoro npeameta «Pursnka» no rogam 06yyeHus.

®un3nKa Kak Hayka 0 Hambosiee OO6LLMX 3aKOHaxX MPVPOAbI, BbICTYNas B KayecTse
yyebHOro npegmeta B LUKOME, BHOCUT CYLLECTBEHHbLIA BKNaL B CUCTEMY 3HaHWIA 06
OKpy>KatoLem Mupe. LLIKO/IbHBIA Kypc (PU3NKK — CUCTEMOO6Pa3YHOLMIA 415 eCTECTBEHHO-
Hay4YHbIX Y4YeOHbIX MpPeAMETOB, MOCKONbKY (IM3MYECKMe 3aKOHbl /ieXXaT B OCHOBE
MPOLECCOB WM SIBMIEHWI, U3y4YaemblX XMMWe, Bnonoruen, PU3NYeckon reorpamen un
acTpoHOMMeN. VIcnonb3oBaHUe 1 aKTUBHOE NMPUMEHEHME (INM3NYECKUX 3HaHWIA onpedenseT
XapaKTep W pa3BMTME Pa3sHOOOpasHbIX TEXHOMOMMA B clhepe 3HEPreTMKM, TPaHCMopTa,
OCBOEHMS1 KOCMOCa, MOoJTyYeHUs HOBbIX MaTepuasnoB C 3aaHHbIMU CBOMCTBAMU W ApYTUX.
N3yyeHne (U3MKM BHOCUT OCHOBHOW BKMad B (POPMMPOBaHME eCTeCTBEHHO-Hay4YHOM
KapTUHbI Mypa 0by4vatowmxcs, B opMUpoBaHMe YMEHUA MPUMEHSATb HayUHbIA METO[,
MO3HaHWS NPK BbIMOTHEHUN UMK YYEOHbIX UCCNef0BaHN.

B ocHOBY Kypca (h13nKu Ans ypOBHA CpefHero obLlero o6pasoBaHMs NOJSIOXKEH PAf,
naen, KOTopble MOXHO paccmaTprBaTh Kak NPUHLMMbI ero NoCTPOEHWS.

Hoess yenocmnocmu. B COOTBETCTBMM C  Hell KYpC SABMASETCA  JIOTUYECKU
3aBEPLUEHHbIM, OH COMEPXMT MaTepuas M3 BCeX pPa3fenoB (U3NKKW, BKIOYAET Kak
BOMNPOCHI K/1aCCUYECKOW, TaK U COBPEMEHHOW (IN3NKM.

Hoes 2enepanusayuu. B COOTBETCTBMM C Hell MaTepuan Kypca (mM3mkn 06beaUHEH
BOKPYT (hM3MYeCKNX Teopuid. BeayLimm B Kypce ABnsieTcs (PopMmUpoBaHmne npeacTasBieHunin
0 CTPYKTYPHbIX YPOBHAX MaTepuu, BeLLLEeCTBe 1 None.

Hoes  eymanumapuzayuu. EE  peanusauma  npepnosaraeT  UCMonb30BaHWe
ryMaHWTapHOro noTeHumana (M3nNYecKom HayKn, OCMbIC/IEHWE CBA3WN PasBUTUA (IU3UKK C
pasBuTMeM o06uWlecTBa, a TakKkKe C MWUPOBO33PEHYECKMMMU, HPABCTBEHHbLIMK U
3K0/IOrMYecKMMmM npobnemMamu.



Hoes npuxnaonou nanpaenennocmu. Kypc QUMK npegnonaraet 3HaKOMCTBO C
LUMPOKNUM KPYrOM TEXHUYECKMX U TEXHOSIOTUYECKUX MPUTOXKEHWNIA N3YUYEHHBIX TEOPUIA U
3aKOHOB.

Hoes sxonoecusayuu peainlyetcs NOCPeACTBOM BBELEHWNA 3/IEMEHTOB COLEPXKaHUs,
MOCBALLEHHbIX 3KOMIOTMYEeCKMM npobsiemam COBPEMEHHOCTW, KOTOpPble CBA3aHbl C
Pa3BUTUEM TEXHMKM WM TEXHOJNIOTUA, a Takke 06CYKAaeHWUA npobnem palnoHasIbHOro
MPUPOLOMNO/b30BaHMS N 3KOIOrMYECKOi 6e30MacHOCTU.

CTepXXHeBbIMW  3/IEMEHTaMWU  Kypca (hM3MKM Ha YpPOBHe CpefHero 06Lero
obpa3oBaHusi  ABNAKOTCH  (U3nyeckme Teopun (hOpMMPOBaHWE MNPEACTaBNEHUA O
CTPYKTYpe MOCTPOEHUA (U3NYECKOn Teopuu, POAN (yHAAMEHTa/IbHbIX 3aKOHOB U
MPUHLUMIMOB B COBPEMEHHbIX MPEACTaBNEHMSAX O MNPUPOAe, rpaHuLax MPUMEHMMOCTU
TeopuiA, 4N ONUCaHNsA eCTeCTBEHHO-HAaYYHbIX SB/IEHWIA U MPOLLECCOB).

CUCTEMHO-[eATeNbHOCTHbIN NOAXO0L B KYpce (M3NKN peasn3yeTcs Npexze BCero 3a
CYET oOpraHmM3auMm 3KCNepUMeHTa/IbHON AeATeNIbHOCTU obyuvatowmxca. Ansa 6a30Boro
YPOBHSA Kypca (PU3NKN — 3TO MUCMONb30BaHME CUCTEMbI (DPOHTASIbHBIX KPaTKOBPEMEHHbIX
3KCMEePUMEHTOB 1 N1abopaTopHbIX paboT, KOTopble B NporpaMmMe no gusnke 06beanHeHbI
B OOLUMIA CMMCOK YYEHNYECKMX MPaKTUYeCcKMX paboT. BblaeneHne B yKazaHHOM NepeyHe
nabopaTopHbIX paboT, MPOBOAMMbBIX [/ KOHTPONS W OLEHKM, OCYLLECTB/ISETCA
yyaCTHMKamm1 06pa3oBaTe/lbHOro npouecca MCXoA4d M3 OCOOGEHHOCTeN NMaHMPOBaHUA Y
OCHallleHMs1 KabuHeTta (m3mku. Tpu aTOM 0becneymBaeTca OBMafeHMe 00y4vatowUMnNCH
YMEHMSAMMN NPOBOANTbL KOCBEHHbIE N3MEPEHNS, NCCNef0BaHMSA 3aBUCUMOCTEN (IN3NYECKIX
BE/IMYMH U MOCTAHOBKY OMbITOB MO NPOBEPKE MPeL/1I0XKEHHbIX TUNOTES.

BonblUoe BHUMaHME YAeNseTcs peLleHno PacU&THbIX M KauyeCTBEHHbIX 3adad. MMpu
3TOM N5 PacYETHbIX 3a4a4 NPMOPUTETOM AB/ISKOTCS 3aa4n C SBHO 3aaHHON 13NYEeCcKo
MOAENbI0, NO3BONAIOLIME MPUMEHATb U3YYeHHble 3aKOHblI M 3aKOHOMEPHOCTU KakK W3
OfHOro pasgena Kypca, TaKk W WHTErpupys 3HaHWA W3 pasHbiX pa3genos. [ns
KauyeCTBEHHbIX 3afay MPUOPUTETOM ABMAKOTCA 3afaHWA Ha OObACHEHMe MPOTEKaHMS
(hM3NYECKNX SBMEHUA U MPOLECCOB B OKPY)XKAKOLLUEW >KM3HM, Tpebyrolme Bbibopa
(hM3MYeCKoin MOaenun Ana cuTyaunmn NpakTMKO-OpUEHTMPOBAHHOIO XapaKTepa.

B cootBetcTBUM C TpeboBaHuamMn PrOC COO K MaTepuasibHO-TEXHUYECKOMY
obecneyeHno y4ebHOro npouecca 6a3oBbiii YPOBEHb Kypca (hM3MKM Ha YPOBHE CPeAHEro
06Liero 06pasoBaHns AO/MKEH U3yyaTbCA B YCNOBUAX NPEAMETHOI0 KabmHeTa hU3nKn nnmn
B YC/IOBUSIX MHTErpypoBaHHOIO KabuHeTa NpeaMeToB eCTeCTBEHHO-HAy4YHOro uukna. B
KabuHeTe (U3MKM [O/MKHO OblTb HEo6Xo4MMOe /flabopaTopHOe 060pyLoBaHWe NS
BbINO/IHEHUS YKa3aHHbIX B Nporpamme rno ¢M3mke YYeHUYECKMUX MPaKTUYECKUX PaboT u
[eMOHCTpaLOHHOE 060pYy0BaHNMe.

[leMOHCTpaunoHHOe 060pyAoBaHNE (DOPMUPYETCA B COOTBETCTBMM C MPUHLMUMOM
MUHMMa/IbHOW  [10CTaTOYHOCTM WK 06GecneymBaeT MOCTAHOBKY MEPEYUC/IEHHbIX B
nporpaMmme no u3nKe KIYeBbIX AeMOHCTPaLWA ANS UCCNeA0BaHUS N3yYaeMblX SBEHWI
M MPOLECCOB, 3SMMUPUYECKMX W  (PYHAAMEHTa/bHbIX 3aKOHOB, WX TEXHUYECKUX
MPUMEHEHUIA.

JTabopaTopHOoe 060pyA0BaHUe 418 YUEHUYECKUX NPaKTUYECKNX paboT hopMUpyeTcs
B BMAE TeMaTUYeCKMX KOMMJIEKTOB U 06ecneymBaeTcs B pacyére OAHOro KOMMJEKTa Ha



ABYX obyyaromxcs. TemaTnyeckne KOMMIEKTbI 1ab60PaToOpHOro 060pyA0BaHNA AO/MKHbI

ObITb MOCTPOEHbI HA KOMIM/IEKCHOM MCNO/b30BaHMM aHaIoroBbIX U LMPPOBLIX NPO0POB,

a TaKXKe KOMMbIOTEPHbIX N3MEPUTENbHBIX CUCTEM B BUAE LIM(IPOBLIX N1abopaTopuii.
OCHOBHbIMW LIeNIAMM U3yYeHMs (OM3NKKN B 06LLIEM 06pa30BaHUN ABNAKOTCS:

(hopmMmMpoBaHME MHTEPECA U CTPEMJIEHNS 0BYYatoLLMXCA K HAayYHOMY W3YUEHWHO
NPVPOAbI, Pa3BUTUE UX MHTENNEKTYa/IbHbIX 1 TBOPYECKMX CMOCOOHOCTEN;
pasBuTVE MpPEeACTaBNEHWIA O HayyHOM MeToAe MO3HaHUs U  (HopMUPOBaHMe
CCNel0BaTENIbCKOr0 OTHOLLEHNMS K OKPY)KAHOLLM SBNEHUAM;

(hopmMMpOBaHME Hay4YHOrO MMPOBO33PEHNS KaK pe3ynbTaTa M3yYyeHUS OCHOB
CTPOEHNs MaTepum 1 hyHAaMeHTaNbHbIX 3aKOHOB (PU3NKU;

(hopMMpOBaHNE YMEHWIA OOBACHATb SBNEHWUS C WUCMO/b30BAHMEM (DU3NYECKMX
3HaHWIA 1 Hay4HbIX [10KA3aTe/bCTB;

(hopmMpoBaHMe NpPeACTaBNeHWA O ponnM  (PU3UKKM  ANs  PasBUTUS  APYrvX
eCTECTBEHHbIX HayK, TEXHWUKW U TEXHONOTWIA.

J[l0CTUXEeHWe 3TUX Lieneli 06ecneynBaeTcs peLleHnem CeaytoLLmx 3a4ay B NpoLecce
M3yueHUs Kypca (3nKM Ha YPOBHE CPeJHEro 06LLIero 06pasoBaHus:

NPUOGPETEHNE CUCTEMbI 3HAHUI 006 O6LUMX (PU3NYECKMX 3aKOHOMEPHOCTSX,
3aKOHax,  Teopusax,  BK/OYasd  MeXaHuKy,  MONEKYNAPHYH  (U3UKY,
3N1EKTPOAMHAMMKY, KBAHTOBYIO (DU3UKY W 3/1EMEHTbI aCTPOPU3NKN;
(hopmMMpOBaHME YMEHWUI MNPUMEHSTb TEOPETUYECKME 3HaHWA AN 06bSCHEHUS
(hM3NYECKUX SBMEHWIA B MPUPOAE M ANA MPUHATUA NPaAKTUYECKUX PeLLeHuin B
MOBCEAHEBHOW YKU3HM;

OCBO€EHMe CNoco60B peLleHns pas3/IMYHbIX 3afay C SIBHO 3aaHHON (hM3MYeCKOW
MOZenbio, 3afa4y, MnojpasyMeBatOLLMX CaMOCTOSTENIbHOE CO3faHue (PU3MYEecKoi
MOZENW, aaeKBaTHOM YCNOBUAM 3afauu;

MOHVMaHMe PU3NYECKMX OCHOB M MPUHLMMOB AENCTBUA TEXHUYECKMX YCTPONCTB
N TEXHOMOIMYECKMX NPOLLECCOB, UX BINAHUS HA OKPYXXatOLLYHO Cpesay;

OBNafleHVe MeTodamy  CaMOCTOSTEe/IbHOro  MaHWpOBaHWA W MPOBeAEHUN
(M3NYECKMX  IKCMEPMMEHTOB, aHanM3a W UHTepnpeTaumMm  UHGopMaLmm,
onpeaeneHns AOCTOBEPHOCTM NOMYYEHHOrO pe3y/bTaTa;

co3faHne YCNOBWW [N pa3BUTUA  YMEHMI MPOEKTHO-MUCCNeA0BaTENbCKOA,
TBOPYECKON [eSATENIbHOCTH.

Ha n3yueHne pr3nkn (6a3oBblil ypOBEHL) Ha YPOBHE CpeaHero obLuero obpasoBaHms
otBoauTca 136 yacos: B 10 knacce — 68 yacos (2 Yaca B Hefiento), B 11 knacce — 68 yacoB
(2 yaca B Hefiento).

Mpepnaraemblii B Nporpamme no u3nke nepeyveHb 1abopaTopHbIX U NPaKTUYECKUX
paboT ABNAETCA PEKOMEHAOBAHHbIM, YYuUTe/lb AeNiaeT BblOop MpoBeaeHns nabopaTopHbIX
paboT 1 OMbITOB C YYETOM MHAMBUAYAIbHLIX 0COGEHHOCTEN 00YyYatOLLMXCS.



COJEP) KXAHHUE OBYUEHUS
10 KJIACC
Pa3nen 1. ®u3uka M MeTOAbl HAYYHOI'0 O3HAHUSA

dusmka — HayKa o npupoge. Hay4yHble MeTOAbl MO3HAHUA OKpYXXatoLLero mvpa. Ponb
3KCMepuUMeHTa 1 TEOPUN B NMPOLecce NO3HaHMA NPUPOAbI. DKCNEPUMEHT B PU3UKeE.

MogenvposaHme (U3NYECKUX SBMEHWA W NPOLECCoB. HayyHble rmnotesbl.
®dun3nyeckne 3akoHbl M Teopun. [paHULbl NPUMEHUMOCTN  (PIU3NYECKUX 3aKOHOB.
[MpyHUKUN COOTBETCTBUA.

Po/ib 1 MecTo m3NKN B POPMMPOBAHM COBPEMEHHON Hay4HOW KapTWHbI MUPa, B
MPaKTUYECKOWN AeATeNbHOCTU NIOAEN.

Jlemoncmpayuu

AHaorosble 1 UMMPOBbIE U3MePUTENbHbIE MPUBOPBI, KOMMBbIOTEPHbLIE AATUMKN.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

MexaHun4yeckoe apvkeHne. OTHOCUTE/IbHOCTb MEXaHMYeCKOoro AgukeHms. Cuctema
oTcuyéTa. TpaekTopus.

[MepemeLleHre, CKOPOCTb (CPeAHAs CKOPOCTb, MITHOBEHHAA CKOPOCTb) U YCKOpPeHMe
MaTepuasibHOM TOYKW, WX TMPOEKLUMM Ha OCU CUCTeMbl KoopauHat. CroxeHue
nepemeLLeHNIA U CNOXKEeHNe CKOPOCTENA.

PaBHOMEpHOE ¥  PaBHOYCKOPEHHOE  MPAMO/IMHENHOE — ABMXKeHMe. [ paduku
3aBMCUMMOCTU KOOPAMHAT, CKOPOCTW, YCKOPEHWUSA, MYyTU U NepeMeLLleHns MaTepuasibHOM
TOYKM OT BPEMEHU.

CB060AHOE NafieHVe. Y CKopeHme cBOOOAHOr0 NageHus.

KpuBonuHeriHoe [ABMXeHMe. [BWKeHVe MaTepuasibHOM TOUYKM MO OKPY>XXHOCTU C
MOCTOSHHOM MO MOAY/0 CKOPOCTbO. YTN0Bas CKOPOCTb, /IMHeHast CKOPOCTb. Meprog v
yacToTa obpalleHus. LieHTpocTpemMnTeIbHOE YCKOPEHNE.

TexHMYecKne YCTPOMCTBA M NPaKTUYECKOe MPUMEHEHMe: CNULOMETP, ABWXKeHMe
CHapsA0B, LeMHble N peMEHHbBIe Mnepesayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCYETA, WAMKOCTPAUMA  KMHEMATUYECKUX XapaKTepUCTUK
LBWKEHUS.

Mpeobpa3oBaHme ABMXEHWIA C UCMO/b30BaHMEM NPOCTbIX MEXaHN3MOB.

MageHvie Ten B BO34yXe 1 B pa3peXXeHHOM MPOCTPaHCTBe.

HabnogeHne ABWXeHMs Tena, OpOLUEHHOrO0 Mof4 YrOM K TFOPU3OHTY U
FOPU30HTA/ILHO.

3mepeHue ycKopeHus cBOOOLHOIO NnajeHus.

HanpasneHve CKOpOCTM NPK ABUXXEHNUM MO OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomeol

3yyeHne HepaBHOMEPHOro [ABWDKEHWA C Le/bio  OnpefeneHnss MrHOBEHHOW
CKOPOCTMW.

ccnefoBaHne  COOTHOLUEHMS  MeXAy NyTAMM, NPOMAEHHbIMW  TesioM  3a
rnocriefoBaTes/ibHble paBHble MPOMEXYTKM BPEMEHU MPU PaBHOYCKOPEHHOM [ABWKEHUN C
Haya/IbHOM CKOPOCTbIO, PaBHOW HYHO.



3yyeHune ABMKEHNA LLapviKa B BA3KOW XWNLKOCTW.

3yyeHve ABWKeHNA Tena, 6pOoLIeHHOro ropn3oHTasIbHO.

Tema 2. /lunamuka

MpuHUMN oTHocuTenbHOCTU T[anunes. TMepBblid 3akoH HblOTOHA. HepumanbHble
CUCTEMbI OTCYETA.

Macca Tena. Cuna. MpuHUMn cynepnosvuun cun. BTopoi 3akoH HbloTOHa AN
MaTepuasibHON TOYKW. TPeTuiA 3aKoH HbloTOHa A1 MaTepuasibHbIX TOYEK.

3aKOH BCeMMPHOro TaroteHus. Cuna TxecTu. [epBas KOCMUYECKasa CKOPOCTb.

Cwnna ynpyroctu. 3akoH 'yka. Bec Tena.

TpeHune. Buapbl TpeHns (NOKOSA, CKONbXEHWA, KaueHns). Cuna TpeHus. Cyxoe TpeHue.
Cuna TpeHWA CKOMbXeHUA W cuna TpeHus nokos. KospduumeHT TpeHna. Cuna
CONPOTUB/IEHUA NPW ABWKEHUN TeNa B XXNAKOCTU U rase.

[MocTynartenbHOe 1 BpalaTesibHoe ABVKEHMe abCoMOTHO TBEPLOrO Tena.

MOMEHT Ccu/bl OTHOCUTENIbHO OCK BpallleHKUs. 11e4o cunbl. YCnoBua paBHOBECUA
TBEpAOro Tena.

TexHUYecKre YCTPOMCTBA M NPaKTUYECKOe MPUMEHeHMe: MOAWNMHUKN, ABUXeHMe
NCKYCCTBEHHbIX CMYTHUKOB.

Jlemoncmpayuu

FABNeHne nHepumn.

CpaBHeHMe Macc B3auMOAENCTBYOLLMX Te.

BTopou 3aKoH HblOTOHa.

3mepeHwme cun.

CnoxxeHue cun.

3aBMCMMOCTb CU/IbI YNPYTroCTU OT Aedopmauiun.

HeBecomocTb. Bec Tena npu yCKOpeHHOM NogbémMe 1 nageHnn.

CpaBHeHe CUN TPEHUA NOKOSA, KaYEHUA U CKONBbXEHNS.

YcnoBua paBHOBECUA TBEPAOIo Tena. Buabl paBHOBECKS.

Vuenuuecxuii sxcnepumenm, iabopamopuvle pabomeol

3yueHne ABMXKeHNA 6pycKa Mo HaKNOHHOW NIOCKOCTH,

iccnepnoBaHue  3aBUCUMMOCTW  CW1 YNPYTOCTW, BO3HUKAKOWWUX B MNPY>XUHE U
Pe3NHOBOM 06pasLie, 0T MX JethopmMaLmu.

WccnepoBaHve yCnoBuiA paBHOBECUS TBEPAOIO TeNa, MMEHOLLEro OCb BpaLleHus.

Tema 3. 3axkonwl coxpaneHus 6 mexaHuxe

IMnynbC matepuanbHOW TOUKM (Tena), CUCTEMbl MaTepuasibHbIX TOYeK. MMNynbC
CUNbl N W3MeHeHWe uMNy/nbca Tena. 3akKOH COXpPaHeHUA WMNynbca. PeaKTMBHOE
LBVKEHME.

PaboTa cusibl. MOLWHOCTb CUSIbI.

KnHeTuyeckass 3Heprms  martepuvanbHOM  ToukM. Teopema 06  M3MEHEHWUM
KWHETWUYECKOI 3HEPTUN.

MoTeHuManbHas aHeprus. MoTeHUManbHas 3Heprus ynpyro AeopMupoBaHHOM
NPY>XXUHbI. MoTeHLMaIbHasA 3HEPrus Tena B63N NoBePXHOCTH 3eMN.



[MoTeHUMabHble N HeMoTeHLMabHble CU/bl. CBA3b PaboTbl HEMOTEHLMANbHBIX CUM C
N3MEHEHMEM MEXaHWUYeCKOWN 3HEPrUn CUCTEMbI Tenl. 3aKOH COXPaHEeHWUs MexaHW4YecKou
3HEpruu.

Ynpyruve v Heynpyrue CTo/IKHOBEHUS.

TexHUYecKne YCTPOMCTBA W MNPaKTUYECKOE MPUMEHeHMe: BOJOMET, KOMép,
MPY>XUHHBIA MUCTONET, ABMXKEHME pPaKeT.

Jlemoncmpayuu

3aKOH CoXpaHeHWs UMMy bCea.

PeakTUBHOE ABMXEHNE.

[Mepexof NOTeHUMaIbHON 3HEPTr i B KMHETUYECKYHO U 06paTHO.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomol

3yyeHne abCOMOTHO HEYNpPyroro yaapa ¢ NoMOLWbH ABYX OAMHAKOBbIX HUTAHBIX
MafATHUKOB.

WccnepoBaHue CBA3W paboTbl CUbl C U3MEHEHMEM MEXaHWUYECKON 3Heprum Tena Ha
NpUMepe pacTsHXKeHNA Pe3MHOBOTIO XXryTa.

Paszpnes 3. MousiekyasipHas pu3nKa 4 TEPMOAUHAMHUKA

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHble MOMOXEHNA  MONEKYNAPHO-KUHETUYECKOW TEOPUM W KX  OMbITHOE
obocHoBaHMe. BpoyHOBCKOe  ABWKeHMe.  Oudihysud.  XapakTep  ABMXKEHUA U
B3aMMOAENCTBMSA YacTuL, BelecTsa. Mogenn CTPoeHUs rasoB, XUAKOCTEN N TBEPALIX Ter
N 00bACHEHME CBOWNCTB BELLLECTBA Ha OCHOBe 3TUX Mogeneil. Macca v pasmepbl MOEKY/I.
KonnyecTtBo BellecTsa. [locToAHHas ABoragpo.

Tennosoe paBHoBecKe. Temnepatypa 1 eé nsmepeHue. LLikana temnepatyp Llenscus.

Mogenb wugeanbHoro rasa. OCHOBHOe YpaBHEHVE MONEKYNAPHO-KMHETUYECKOWA
Teopun mnaeanbHOro rasa. A6CO/MOTHasA TemnepaTypa Kak Mepa CpefHein KUHEeTUYECKOM
3Heprum TennoBOro [ABudKeHus 4vactuu, rasa. LLikana temnepatyp KenbBuHa. [Ma3oBble
3aKOHbl. YpaBHeHne MeHpaeneeBa—KnanepoHa. 3akoH [JanbToHa. W3onpouecchl B
NAeaslbHOM rase C MOCTOSAHHbIM KO/IMYeCTBOM BellecTBa. ['pauueckoe npeacrasneHve
M30MPOLLECCOB: N30TepMa, 130x0opa, n3obapa.

TexXHUYeCKre YCTPONCTBA U NPaKTUYECKOe NPUMEHEHNE: TEPMOMETP, 6apoMeTp.

Jlemoncmpayuu

OnbITbl, AOKa3biBalOLMe AUCKPETHOE CTPOeHWe BeLLecTBa, (hoTtorpauu Monekyn
OpraHMYecKnx CoeIHEHNIA.

OnbITbl N0 AUDNY3NUN XKMAKOCTEN 1 ra3os.

Mogenb 6poyHOBCKOro ABVKEHNS.

Mogenb onbiTa LUTEpHA.

OnbITbl, JOKa3bIBAOLLME CYLLECTBOBAHME MEXMO/EKY/ISIPHOMO B3aUMOAENCTBUS.

Mogenb, nnntcTpupytoLwwas NPUPoay AaBNeHUs rasa Ha CTeHKU cocyfa.

OnbITbl, UNIOCTPUPYIOLLME YPaBHEHNE COCTOAHMA MAeaNbHOr0 rasa, N30MnpoLecchbl.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomol

OnpepgeneHre Maccbl Bo3ayxa B K/1aCCHOM KOMHaTe Ha OCHOBE M3MepeHuid 06bEMa
KOMHaTbl, JaBNeHNs 1 TeMnepaTypbl BO34yXa B HE.

iccnefoBaHme 3aBUCMMOCTY MeXAY napaMeTpamy COCTOSHUSA pa3peXXeHHOro rasa.



Tema 2. Ocnoebl mepmoounamuku

TepMognMHammnyeckas cuctema. BHYTpeHHSS aHeprua TepMoAaNHaMUYECKON CUCTEMDI
M CNocobbl eé u3MeHeHMsA. KonuyecTBO TennoTbl M pabota. BHYTpeHHAs 3Heprus
O[JHOATOMHOIO MAealbHOro rasa. Buapl Tennonepegayn: Ten0NpPoOBOAHOCTb, KOHBEKL S,
n3nyyeHne. YpenbHad  TennOEMKOCTb  BellectBa. Ko/inyecTBo  TENNOTbl  Mpu
Tensonepegaye.

[MoHATMEe 06 agmabaTHOM npotecce. MNMepBbld 3aKOH TepMOAMHAMUKN. [prMeHeHNe
MepBoro 3akoHa TePMOAMHAMMKK K U3onpoLeccam. 'paduyeckas nHTepnpeTaums paboTsbl
rasa.

BTopoit 3aKoH TepMoAMHaMUKN. HeobpaTuMoCTb NMPOLLECCOB B NPUPOAE.

TennoBble MawMHbl. [pUHUMNLI AEACTBUA TEMI0BbIX MalunH. [Npeobpa3oBaHus
3Hepruv B TENJIOBbIX MawmMHax. KoathuumeHT nonesHoro 4encTena TensioBoin MalluHbl.
Linkn KapHO u ero Kosth(uUMEeHT MOMNe3HOro [AenNCTBUA. DKOMOrnyeckme npobremsb
TEn/IO3HEPreTUKN.

TexHUYecKre YCTPOMCTBA M NPaKTUYEeCKoe MPUMEHEeHWe: ABuUraTe/lb BHYTPEHHEro
cropaHus, 6b6ITOBOIN XONOAUIbHUK, KOHANLIMOHED.

Jlemoncmpayuu

\3MeHeHWe BHYTPEHHeW 3Heprum Tena npu coBepLleHMn paboTbl: BbIIET NPOOKM K3
OYTbINKM MO AENACTBMEM CXKATOr0 BO3AyXa, HarpeBaHve aupa B N1aTyHHON TpyoKe MyTém
TpeHusa (BMAEOAEMOHCTPaLSA).

I3mMeHeHWe BHYTPeHHel aHeprum (TemnepaTypbl) Tena npy Tenaonepegaqe.

OnbIT No agnabaTHOMY pacLUMPeHMIO Bo3ayxa (ONbIT C BO3AYLUHbIM OTHUBOM).

Mogenn napoBoi TypOWHbI, [BUraTenii BHYTPEHHEro CropaHus, pPeakTUBHOIO
ABuUraTens.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomeol

3mepeHue yaenbHOoR TeNI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanus eeuwyecmea. Dazosvie nepexoovl

[Mapoobpa3oBaHMe W KOHAeHcauusi. WcnapeHve W KurneHue. AOCONKOTHas U
OTHOCUTENbHAs  BN@XHOCTb  BO3fdyXa. HacbllWeHHbIM nap. YpAenbHas TensoTa
napoobpazoBaHms. 3aBUCUMOCTb TeMMNepaTypbl KUNEHWs OT AaB/ieHNs.

Teépaoe Teno. Kpuctanimyeckne v amopHble Tena. AHU30TPONUS CBOWCTB
Kpuctannos. XKugkme  Kpuctainibl. CoOBpeMeHHble  Matepuanbl. [nasneHne wn
KpucTaninnsauus. Y fenbHasa Tennora nnaasneHms. Cybnmmauums.

YpaBHeHWe TensoBoro GanaHca.

TexXHUYeCKMe YCTPOMCTBA U NPaKTUYECKOe NMPUMEHEHNE: TUTPOMETP U MCUXPOMETP,
KaJIopuMeTp, TEXHOMOrMWA  MOJlyYeHUss COBPEMEHHbIX MaTepuasioB, B TOM 4uChe
HaHOMaTepyaioB, N HAHOTEXHOJIOTUM.

Jlemoncmpayuu

CBOIACTBa HACbILLIEHHbIX MapoB.

KuneHune npy noHWXeHHOM [aB/eHNMN,

Cnocobbl M3MepeHNs BNaXKHOCTMW.

HabntofeHve HarpeBaHus 1 NiaBfeHnst KPUCTaI/IMYECKOrO BELLECTBa.

[leMOHCTpaums KpucTansios.



Vyenuueckuii sxcnepumenm, rabopamopmsie pabonol

13mepeHme OTHOCUTE/IbHOW BTAXKHOCTW BO3A4YyXa.
Pa3znen 4. DjaeKTpoAMHAMMKA

Tema 1. Inekmpocmamuxa

AnekTpuzauma Ten. DNEeKTPUUeCKUA 3apad. [Ba BuAa 3NEeKTPUYECKMX 3apsifioB.
[MpOBOAHWNKK, ANSNEKTPUKN U MONYNPOBOAHUKN. 3aKOH COXPaHEHUS 3M1eKTPUYECKOro
3apaga.

B3aumopeiicteme 3apsaoB. 3akoH KynoHa. TOYeYHbId 3MEKTPUYECKUIA  3apsa,.
AnekTpuyeckoe nose. HanpaXxXéHHOCTb 3NeKTPMYecKoro nond. MNpuHumMn cynepnosuumnm
ANEKTPUYECKMX NOJENA. JTMHUN HaNPSHXKEHHOCTW 3M1EKTPUYECKOTO MOSIA.

Pabota cun anekTpoctatuyeckoro nons. lloTteHuwan. Pa3HOCTb MOTEHLUMAsIOB.
[MpOBOOHWKM WU ONINEKTPUKU B 3/1IeKTpPOCTaTMYecKoM none.  [AnanekTpuyeckas
NMPOHNLLAEMOCTb.

ONEKTPOEMKOCTb. KOHAeHcaTop. ONeKTPOEMKOCTb  M/IOCKOro  KOHAeHcaTopa.
JHepruna 3apsHKeHHOro KoHAeHcartopa.

TexHUYecKMe  YCTPOMCTBA W MPaKTUYeCKoe  MNPUMEHEHME:  3/1EKTPOCKON,
3/IEKTPOMETP, 3M1eKTPOCTaTUYECKAA 3aLUMTa, 3a3eMJIEHNE 3N1eKTPONpPrbopoB, KOHAEHCATOop,
KOMMPOBa/IbHbIA annapaTt, CTPYMHbIA NPUHTEP.

Jlemoncmpayuu

YCTPOWCTBO M NPUHLMN AEACTBUS 3/1eKTPOMeTpa.

B3anmogencTBme HasNeKTpu3oBaHHbIX Terl.

DNeKTPUYECKOe Nose 3apAXeHHbIX Ten.

[MpOBOAHUKM B 3N1EKTPOCTATUHYECKOM MOJe.

DNeKTpocTaTnyeckas 3aluTa.

[N3NEeKTPUKIN B 3N1EKTPOCTATUUYECKOM MNOSE.

3aBMCMMOCTb 3/IEKTPOEMKOCTM MJIOCKOrO KOHAEeHcaTopa OT NAoWagan NaacTuH,
PAcCTOAHMA MeXAY HUMU N AN3NEKTPUYECKON MPOHULLAEMOCTN.

JHeprua 3apsKeHHOro KoHaeHcartopa.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomuvl

I3MepeHne 31eKTPOEMKOCTM KOHAEHcaTopa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

ANEKTPUYECKMIA TOK. YCNOBUA CYLLECTBOBAHUA 3MEKTPUUECKOro TOKa. VICTOYHMKM
Toka. Cuna Toka. MoCTOSHHbIN TOK.

Hanps»keHune. 3akoH Oma ana yyacTka Lenw.

DNeKTpUYecKoe  COMpoTMB/IEHWe.  Y[AenbHOe  COMPOTUB/IEHME  BELLECTBA.
[MocnefoBaTensHOe, NapasinenbHoe, CMeLLaHHOe CoeAnHeHVe NPOBOAHMKOB.

PaboTa aneKTpuyeckoro Toka. 3akoH [pkoyns—/leHua. MOLHOCTb 3M1eKTPUYECKOrO
TOKa.

DNeKTPOABMKYLLAA Cuna WU BHYTPEHHEE COMPOTMB/IEHWE WUCTOUYHMKA TOKAa. 3aKOH
Owma A/ NoNHOIM (3aMKHYTOM) aneKTpuyeckoin Lenun. KopoTkoe 3aMblKaHue.

ONeKTPOHHasa MPOBOAMMOCTbL TBEPAbIX METa/I0B. 3aBUCMMOCTbL COMPOTUB/IEHNA
MeTaJ1/lIoB OT TeMnepaTypbl. CBEPXNPOBOANMOCTD.

ANEKTPUYECKMIA TOK B BaKyyMe. CBOMCTBA 3M1EKTPOHHBIX MYYKOB.



MonynpoBogHMKKN. CO6CTBEHHAsA U MpUMecHas NPOBOAMMOCTb MOJYNPOBOAHMKOB.
CsoiicTBa p—n-nepexoga. NonynpoBogHNKOBbLIE MPUBOPI.

ANEKTPUYECKMIA TOK B pacTBOpax M pacnsaBax 3/1IEKTPONTOB. DNeKTPOIUTUYECKAS
avccoumauns. SneKTponuns.

ANeKTpU4Yecknin ToK B rasax. CaMOCTOATENbHbIA N HECAMOCTOSATE/bHBIA pPa3psf.
MonHus. MNnasma.

TexHUYecKre YCTPOMCTBA M MPAKTUYECKOe MPUMMEHEHWE: aMrepmeTp, BONbTMETP,
peocTaT, UCTOYHWKWN TOKa, 3/1eKTpOHarpeBaTesibHble NPUOOpPbl, 3/M1EeKTPOOCBETUTE/NbHbIE
Nproopbl, TEPMOMETP CONPOTMBIIEHUS, BAKYYMHBIA ANOA, TEPMUCTOPbI 1 (DOTOPE3NCTOPI,
MoyNnpPOBOAHWNKOBBIA ANOA, Ta/lbBaHNKA.

Jlemoncmpayuu

13mepeHue cusibl TOKa U HanpsiXXeHWs.

3aBMCMMOCTb COMPOTUB/IEHUS LWINHAPUYECKUX NPOBOLHUKOB OT A/MHBI, MO
MOMepeyHoro CeyeHns U marepuana.

CMeLlaHHOe coefnHeHve NPOBOAHNKOB.

[MpamMoe  M3MepeHMe  3NIEKTPOABWXKYLEn  cuibl.  KOpoTkoe — 3aMblkaHue
ra/lbBaHNYECKOr0 3/1eMeHTa U OLleHKa BHYTPEHHErO COMPOTUB/IEHUS.

3aBMCMMOCTb CONPOTUBIEHNA META/I/IOB OT TeEMMepaTypbl.

[MPOBOAMMOCTb 3/IEKTPO/INTOB.

IcKpoBOi1 paspag 1 NpoBOAMMOCTb BO3AyXa.

O[IHOCTOPOHHSAA NPOBOAMMOCTb AMOoa.

Vyenuueckuii sxcnepumenm, nabopamopusie pabomol

3yyeHne CMeLLaHHOro CoeIMHEHNS Pe3NCTOPOB.

3mepeHne 3NeKTPOABMXKYLLEN CWUNbl UCTOYHMKA TOKA W ero BHYTPEHHEero
COMPOTUB/IEHUS,

HabnofeHve anekTponmsa.

MexknpeaMeTHbIE CBS3H

3yyeHne Kypca (om3nkmn 6a3oBoro ypoBHs B 10 Kacce OCYLLECTBNIAETCHA C YY4ETOM
cogepxkaTe/bHbIX MEeXMpPeAMETHbIX CBA3e C Kypcamn mateMaTuKu, 6uonorum, Xmmuu,
reorpagoum 1 TeEXHOOrnN.

Medicnpeomemmnoie nonwsimusi, CBS3aHHbIE C U3yYeHVEM METOL0B Hay4YHOr 0 MO3HAHUA:
SB/IEHMe, Hay4HbI (DaKT, rnnoTesa, (hmamyeckas BeMUYMHa, 3aKOH, Teopusi, HabnaeHe,
9KCNEPUMEHT, MOAEIMPOBaHNe, MOESb, N3MEPEHUE.

Mamemamuxa: pPeLWeHNe CUCTEMbl YPaBHEHWA, NMHENHas QYHKUMA, napabona,
rmnepbona, nx rpaukmM M CBOINCTBA, TPUIOHOMETPUYECKME (DYHKLMW: CUHYC, KOCUHYC,
TAHreHC, KOTaHreHC, OCHOBHOE TPUrOHOMETPUYECKOe TOX/AECTBO, BEKTOPbl M  UX
MPOeKUUN Ha OCY KOOPAMHAT, CNOXEHNe BEKTOPOB.

Buonoeusi: MexaHW4YeCKOe [ABWXXEHME B >XMBOW npupoge, Anddysns, ocmoc,
Tenno00bMeH >KMBbIX OpraHuM3moB (BWAbl Tersornepedayn, Ten0BOe pPaBHOBECKE),
3NIEKTPUYECKUNE ABMIEHNSA B XKMBOW NPUPOLE.

Xumusi: QUCKPETHOE CTPOEeHWe BellecTBa, CTPOEHME aToOMOB W MOMEKys, MOSib
BELLECTBa, MOSIApPHas Macca, TernsoBble CBOMCTBa TBEPALIX Tes, XWUAKOCTEA U rasos,
3/IEKTPUYECKME CBONCTBA META/INOB, 3NEKTPO/IMTUYECKAS AMccoumalms, ranbBaHuka.



Teoepaghus: BNAXXHOCTb BO3AyXa, BETPbl, 6apoMeTp, TEpMOMETP.

Texnonoeus: nNpeobpa3oBaHNe [ABVMXKEHWIA C WCMOMb30BaHMEM MEXaHM3MOB, YYET
TPEHUS B TEXHWKE, MOALIMMHUKKA, WCMOMb30BaHME 3aKOHa COXPaHEeHMs UMMynbca B
TeXHUKe (pakeTa, BOAOMET W ApYrue), ABWrateNb BHYTPEHHEro CropaHus, napoBast
TypbuHa, GbITOBOV XONOAWUNbHUK, KOHAMLMOHEP, TEXHOMOMNW MOMYYEHUs] COBPEMEHHbIX
MaTepuanoB, B TOM 4YMCNe HaHOMaTepuanoB, M HAHOTEXHOMOIMW, 3NeKTPOCTaTUYEeCKas
3almTa, 3a3eM/IeHMe  3/1EKTPONpPMOGOopOB, KCepOKC, CTPYWHbIN NPUHTEP,
3/leKTpoHarpeBaTe/ibHble MPUBOPLI, 3N1EKTPOOCBETUTE/bHbIE NPUOBOPLI, FaIbBaHMKA.

11 KJIACC
Paznen 4. JjeKTpoAMHAMMKA

Tema 3. Macnummnoe none. Ii1eKmpomMazHUmMHAA UHOYKYUSA

[MoCTOAHHbIE MarHUTbl. B3aumofeincTBre NOCTOAHHLIX MarHUTOB. MarHuTHoe nore.
BekTOp MarHWTHOW WMHAYKUMW. TIpUHUMN Cyneprnio3vummy MarHUTHbIX Nonei. JIMHUK
MarHUTHON WHAYKUMW. KapTuHa NMHWMIA MarHUTHOW WHAYKUMM NONA  MOCTOSHHbIX
MarHuToB.

MarHuTtHoe nosie MPoOBOAHMKa C TOKOM. KapTvHa NMHWMIA WHAYKUMW MarHUMTHOro
nons AJIMHHOIO NPAMOro NPOBOAHMKA N 3aMKHYTOI0 KOJIbLEBOIr0 MPOBOAHMKA, KaTYLLKN C
TOKOM. OnbIT OpcTefa. B3anmogeicTeme NPpoBOAHMKOB C TOKOM.

Cuna Amnepa, eé Moay/b U Hanpas/eHwe.

Cuna JlopeHua, eé Mofdy/nb W HarnpasfeHune. [BUXKEHWE 3apsXKEHHOW 4acTulbl B
0[IHOPOAHOM MarHMTHOM rose. PaboTa cunbl JlopeHua.

FABNneHMe 3NeKTPOMarHUTHOM WHAYKUMW. TTOTOK BEKTOpa MarHWTHON WHAYKUMW.
ANeKTpoABMKYLLAA cnia MHAYKUMW. 3aKOH 3M1EKTPOMarHUTHOM MHAYKuun dapajes.

BuxpeBoe aneKkTpuyeckoe none. SNEKTPOABMKYLLAA cuna NHAYKLUNN B NPOBOAHUKE,
[BVXYLLIEMCA NOCTynaTe/IbHO B 0A4HOPOAHOM MarHUTHOM Mose.

MpaBwnno fleHua.

VHOYKTUBHOCTD. #BneHne CaMONHAYKLNN. DNeKTPOABMKYLLAS cuna
caMonHAYKUNN,

SHEeprna MarHUTHOroO Mo KaTyLLKN C TOKOM.

DNeKTpPoOMarHMTHoe nore.

TexHUYecKre YCTPOMCTBA W NPaKTUYEeCKOe MPUMEHEHWNE: MOCTOSHHbIE MarHuTbl,
3/M1EKTPOMAarHuTbI, 3N1eKTPOABUraTe b, YCKOPUTENN 3/IEMEHTAPHbLIX YacTuL, NHAYKLUMOHHAA
rneuyb.

Jlemoncmpayuu

OnbIT IpcTea.

OTKNOHEeHNe 3/IEKTPOHHOTO NyyKa MarHUTHbIM MOJIEM.

JINHUN NHOYKUNW MarHATHOIO NONA.

B3avmogeincTeme aByxX NPOBOAHNKOB C TOKOM.

Cuna Amnepa.

[elicTre cunbl JTopeHLa Ha NOHbI 3N1IEKTPONNTA.

FABNeHME 3/1EKTPOMArHUTHON NHAYKLNW.

[MpaBwnno fleHua.



3aBUCMMOCTb  3/IEKTPOABWXKYLLEN CWUMbl  MHAYKUMM OT  CKOPOCTU  W3MEHEHUA
MarHMTHOIO MOTOKa.

FABNeHMEe CaMOUHOYKLNN.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomeol

3yyeHne MarHUTHOrO MO/ KaTyLIKN C TOKOM.

ccnepnoBaHme enCTBUA MOCTOAHHOIO MarH1Ta Ha pamKy C TOKOM.

ccnepnoBaHve ABNEHUS 3N1eKTPOMarHUTHON MHAYKLMN,

Pa3nen 5. Kojie0anus v BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMacHuUmMHble KO1€0AHUA

KonebatenbHas cuctema. CBo60OAHbIE MeXaHU4YecKue KonebaHus. MapmMoHUYecKme
KonebaHusa. Mepuoa, yacTtoTa, amnauTyaa U asa KonebaHuid. MPY>KUHHBIA MasTHUK.
MaTemaTnyeCKNA MasTHUK. YpaBHEHME TrapMOHMYECKUX KonebaHuid. [peBpalleHme
3HEPrvmM NPU rapMOHNYECKNX KONebaHusIX.

Kone6aTenbHblil KOHTYP. CBOOOAHBIE 3/1EKTPOMAarHUTHbIe KonebaHus B MaeanbHOM
KonebaTe/lbHOM KOHTYpe. AHaNorms Mexzgay MexXaHWYeCKMMM W 3MeKTPOMArHUTHbIMM
KonebaHuamn. dopmyna TomcoHa. 3aKOH COXPaHEHUs 3HEPrMM B UAea/lbHOM
Ko/siebaTe/lbHOM KOHTYpe.

MpeacTaBneHne 0 3aTyxalolWMx KonebaHusx. BbIHYX/OEHHbIE MeXaHU4ecKue
KonebaHus. Pe3oHaHC. BbIHYXeHHbIE 3N1EKTPOMarHUTHbIE KONebaHus.

[MepeMeHHbIM TOK. CUMHYyCcOMAaNbHbIA MepeMeHHbIA TOK. MOLLHOCTb MepemMeHHOro
TOKa. AMNIMTYAHOE 1 AeCTBYIOLLIEE 3HAUYEHME CUMbI TOKA U HANPSHXKEHNS.

TpaHcgopmaTtop. MNpon3BoacTBO, Nepefaya U NOTPe6IEHNE 3NEKTPUYECKON SHEPTUN.
JKONOrMYeCKne PUCKK MpuY NPOU3BOACTBE 3MIEKTPO3HEPrMK. KynbTypa MUCNOMb30BaHMS
3/IEKTPO3HEPT M B MOBCEAHEBHOW XW3HN.

TexHUYecKre YCTPOWCTBA U MPaKTUYECKOe MNPUMEHEHUE: 3M1eKTPUYECKUIA 3BOHOK,
reHepaTop NepeMeHHOr o TOKa, IMHUK 3M1eKTpornepeaay.

Jlemoncmpayuu

ccnepoBaHme — napaMeTpoB  KonebaTenbHOM  CUCTeMbl  (MPY>KWUHHBIA MK
MaTeMaTUYeCKNin MasTHUK).

HabntoaeHve 3aTyxatoLmx KonedbaHum.

ccnenoBaHme CBOMCTB BbIHYXXAEHHbIX KONebaHWiA.

HabntoaeHve pe3oHaHca.

CB00O0AHbIE 3/IEKTPOMArHUTHbIE KONebaHus.

OcumnnorpaMmMbl  (3aBUCUMOCTU CU/Ibl TOKA W HanpsbKeHUst OT BPEMEHW) [Ans
3/IEKTPOMArHMTHbIX KonebaHui.

PesoHaHC npuv  MOC/MeAoBaTe/lbHOM  COEAMHEHUM  Pe3NCTopa,  KaTyLIKK
WHAYKTVMBHOCTM U KOHAEHcaTopa.

Mogenb NMHWUK 3NeKTponepesaudn.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomeol

ccnepoBaHme 3aBMCUMOCTI Meprofa ManbiX KonebaHWuii rpysa Ha HATK OT AJIMHbI
HUTW N Maccbl rpysa.

WccnepoBaHve nepeMeHHOro Toka B LMW M3 MOC/efoBaTe/lbHO COeAMHEHHbIX
KOHAeHcaTopa, KaTyLLK/ 1 pe3ncTopa.



Tema 2. Mexanuueckue u IIEKMPOMAZHUNMHbLE 60JIHbI

MexaHnyeckne  BOSHbI, YCNoBUA  pacnpocTpaHeHus. [lepuod.  CKoOpocTb
pacrnpocTpaHeHUs 1 AAMHA BONHbI. [lonepeyHble 1 NPOLO/bHbIE BOMHBI. NHTepdepeHLms
N AngpakLms MexaHN4ecknX BOJH.

3ByK. CKOpOCTb 3BYKa. (POMKOCTb 3BYKa. BbicoTa TOHa. TeMb6p 3BYyKa.

ONEeKTPOMarHUTHble BOMHbI.  YCNOBUA  U3NTyYeHUS 3NEKTPOMarHUTHLIX BOJIH.
B3aumHaa opueHTauma BekTtopoB E, B, V B 3neKTpomarHWTHOW BONHe. CBOWCTBa
3/IEKTPOMArHUTHBLIX BOJIH:  OTPaXEHWe, MpefioMfieHne, nonspusaumns, Avgpaxkums,
nHTepdepeHLma. CKOPOCTb 31IEKTPOMArHUTHbLIX BOJH.

LLIKana 3neKTPOMarHMUTHbIX BOSIH. [prMeHeHMe 3/IEKTPOMArHUTHBLIX BOIH B TEXHUKE
M BbITY.

[MpuHUMNBI pagmMocBA3n 1 TenesnaeHnsa. Pagmnonokauus.

ANeKTPOMarHUTHOE 3arpsa3HeHne OKpPY>KaroLLEen cpespl.

TexHMYecKne  YCTpPOMCTBA W MpPaKTUYeCKOe  MPUMEHEHME:  My3blKaslbHble
WHCTPYMEHTbI, YNbTPasByKoBasd [AMarHOCTUKa B TeXHUKE W MefuUWHe, pajap,
PaanonpuUEMHINK, TeNEBN30pP, aHTEHHA, TenedoH, CBY-neysb.

Jlemoncmpayuu

O6pa3oBaHMe 1 pacrnpocTpaHeHve NornepeyHbIX 1 NPOLOSIbHbIX BOJH.

Konebntowyeecs Teo Kak MCTOYHUK 3BYKaA.

HabntofgeHe oTpaykeHUs 1 NPeNoMIeHNA MeXaHUYeCKMX BOJH.

HabntogeHvne nHTepdepeHumnn 1 audpakuum MexaHmyecKnx BosH.

3BYKOBOW pe30HaHcC.

HabntofeHne CBA3M FPOMKOCTM 3BYKa M BbICOTbI TOHa C aMMIUTYAON M 4acTOTOM
KonebaHwuia.

ccnepoBaHme CBOWCTB  3/IEKTPOMArHUTHBLIX  BOJIH:  OTPaXXeHWe, MPesioM/IeHNe,
nonapusauma, gndpakuna, HTepgepeHums.

Tema 3. Onmuka

"feomeTpuyeckasd ontuka. MpsMonMHeinHoe pacnpocTpaHeHue cBeTa B OAHOPOAHOWA
cpepe. Jlyd ceeTa. TOUYeYHbIA UCTOYHMK CBETA.

OTpaxeHune cBeTa. 3aKOHbI OTPaXKeHUA cBeTa. IMoCcTpoeHre N306paXKeHNA B MIOCKOM
3epKase.

MpenomneHne cBeTa. 3akKOHbl MNPenoMeHMst cBeTa. AOGCOMOTHLIA MoKasaTesb
npenomneHuns. NonHoe BHyTPeHHee oTpaxkeHWe. IpeaensHbIA Yron NoHOro BHYTPEHHEro
OTpaXKeHUS.

Ancnepcus ceeTa. CNoxXHbIN cocTaB 6e10ro ceeta. LiBeT.

Cobuparowme 1 paccemsarolime NMH3bl. TOHKaA MH3a. POKYCHOE pacCTOsHUE U
ONTUYEeCKass Ccuna TOHKOW /MH3bL. [1OCTPOeHME W3006paXeHUA B COBMpalOLMX W
paccevBaroLmMX nMH3ax. Popmyna TOHKOI IMH3bI. YBeMYeHWe, aBaeMoe IMH30M.

Mpeaenbl NPUMEHUMOCTY FreOMETPUYECKON OMTUKMN.

BonHoBasa ontuka. HTepdepeHumsa ceeta. KorepeHTHble WCTOYHMKW. YCNOBUSA
Hab/IOAEHNS MaKCUMYMOB U MUHWMYMOB B WHTepP(epeHLMOHHON KapTuHe OT ABYX
CUH({A3HbIX KOrepeHTHbIX MCTOYHWNKOB.



Andpakums ceeta. AndpakuynoHHas pewéTKa. YCnoBue HabMoAeHUs raBHbIX
MaKCUMYMOB Npv NageHnm MOHOXPOMATUYECKOro CBeTa Ha ANPPaKLMOHHYHO PeLLETKY.

Monapusalma ceeTa.

TexHWYecKne YCTPOMCTBa N NPaKTUYeCKoe NpPUMEHEHWe: 04KK, 1yna, hoToanmnapar,
MPOEKLMOHHBIA annapaT, MUKPOCKON, TenecKor, BOSIOKOHHas ONTWKa, AUpakUMOHHas
PELLETKa, NONAPOUA.

Jlemoncmpayuu

MpAMOSIMHEHOE pacnpoCTpaHeHKe, OTPaXXeHMe 1 NpesioMieHne ceeta. OnTuyeckune
nproéopsbl.

[MonHoe BHyTpeHHee oTpaXkeHWe. Mofenb CBeToBoAaA.

iccnenoBaHme CBOMCTB M3006paXKEHWNIA B TIMH3AX.

Mogenn M1MKpocKona, Teneckona.

HabntoaeHve UHTepepeHLUMn ceeTa.

HabntoaeHve andpakumm ceeta.

HabntogeHve gucnepcum ceeTa.

Mony4yeHWe cnekTpa ¢ NOMOLLLHO NPU3MBI.

MonyyeHme crnekTpa ¢ NOMOLLI0 ANPPaKLMOHHOW PELLETKM.

HabntogeHve nonspusalmm ceeta.

Vuenuueckuii sxcnepumenm, nabopamopsie pabonol

13mepeHve nokasaTens npesiomieHus cTekna.

iccnenoBaHme CBOMCTB M3006paXKEHWNIA B TIMH3AX.

HabntogeHve ancnepcun ceeta.

Pa3znes 6. OCHOBBI CIeUAJIBLHONM TEOPUU OTHOCHTEJIbHOCTH

"paHULbl MPUMEHMMOCTM  K/acCMYECKON MexaHWKW. TlocTynatbl crieyuasibHOM
TEOPUN OTHOCUTENIbHOCTU: MHBAPUAHTHOCTbL MOAY/ISi CKOPOCTM CBETA B BaKyyMe, NMPUHLAT
OTHOCUTE/IbHOCTW DNHLLTENHA.

OTHOCUTENBHOCTb OAHOBPEMEHHOCTW. 3aMef/IeHe BPeMeHW 1 COKpaLleHre 4/IHBI.

SHeprus 1 UMNy”nbC PeNSTUBUCTCKON YacTuMLbI.

CB#3b Maccbl C 3Heprueit 1 UMMyIbLCOM PeNSTUBUCTCKON YacTULbl. DHEPTNA MOKOS.

Pasznes 7. KanToBasi pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

®oTOHbI. Popmyna lMnaHKa CBA3M 3HepPruM (POTOHA C €ro 4acTOTOW. IHeprus u
MMMYNbC (POTOHA.

OTKpbITME K unccnefoBaHWe ¢oToadgekta. OnbiTel A. . CTonetoBa. 3aKOHbI
(hoToa(ppekTa. YpaBHeHWe JMHWITENHa An9  QoToaddekTa. «KpacHas rpaHuua»
(hoToahheKTa.

[aeneHne ceeta. OnbIThl 1. H. Jlebesesa.

XUMnyeckoe AencTeme ceeTa.

TexHU4YecKMe  YCTpOMCTBA WM MNPaKTMYECKOE  MPUMEHEHMe:  (DOTO3/IEMEHT,
(hoTOAaTUMK, COMHEYHasn 6aTapes, CBETOANOL.

Jlemoncmpayuu

®oTO3(eKT Ha YCTaHOBKE C LIMHKOBOW MNaCTUHOMN.

iccnefoBaHne 3aKOHOB BHeLLIHEro (hoToadgekTa.



CeToanog.

ConHeyHas baTapes.

Tema 2. Cmpoenue amoma

Mogenb atoma TomcoHa. OnbiThl Pesepdopga Mo paccesHM0 o  -4acTuu,
[MnaHeTapHasA mogens atoma. MNMoctynatel bopa. M3nyyeHre n nornoweHne POTOHOB MNpw
nepexofe aToMa C OHOTO YPOBHS 3Heprum Ha apyron. Buapl cnektpos. CrnekTp ypoBHeN
3Hepruv aToma BoAopoaa.

BonHoBble cBoicTBa 4acTul. BonHbl fge Bponns. KopnycKynspHO-BO/THOBOW
Ayanu3m.

CnOHTaHHOE Y BbIHYXXEHHOE 13/Ty4eHue.

TexHUYecKre YCTPOMCTBA W MPaKTUYECKOe MNPUMEHEHME: CMEeKTPa/ibHbIA aHasIn3
(cnekTpockon), nasep, KBaHTOBbI KOMMbIOTEP.

Jlemoncmpayuu

Mogenb onbiTa Pesepdopaa.

OnpeneneHve ANNHbLI BOMHbI lasepa.

HabntofeHve NHenyYaTbIX CNEKTPOB U3TyUYeHWS.

Ia3ep.

Vyenuueckuii sxcnepumenm, nabopamopsie pabomol

HabntofeHne nMHenyaToro cnekrpa.

Tema 3. Amomnoe a0po

JKCNeprMeHTbl,  [0Ka3blBalolMe  CNOXKHOCTb  CTpoeHus  agpa.  OTKpbITHE
pagunoakTBHOCTU. OnbITbl Pesepopha Mo OnpeaeneHno CocTaBa pPafvoakTUBHOIO
n3nyyeHms. Ceoiictea asbha-, 6eTa-, raMma-usnyyeHus. BamsHne pagmoakTMBHOCTU Ha
XVBble OPraHn3mbl.

OTKpbITME NPOTOHA U HeWTpoHa. HyknoHHas Mogenb sapa IMeinzeH6epra—BaHeHKO.
3apag sapa. Maccosoe uncrno sapa. Msotonbl.

Anba-pacnag. SNeKTPOHHbIA WU MO3UTPOHHBIA 6GeTa-pacnag. aMma-unsny4veHue.
3aKOH paAnoaKTUBHOIO pacnaga.

AHeprusa cBA3N HYK/IOHOB B AApe. AaepHble cusbl. [JeeKT Macchl sapa.

AnepHble peakumn. [leneHne n CUHTE3 saep.

AnepHbli peakTop. TepmosiaepHbId cuHTe3. TpobneMbl U NEpCnekTUBLI SAEPHON
3HEPreTUKN. IKONOrMYeCKme acrneKTbl AAEPHOMN SHEPTETUKN.

JneMeHTapHble YacTuubl. OTKPbITUE NO3UTPOHA.

MeToAabl HabNOAEHUS 1 perncTpauum afeMeHTapHbIX YacTuL,.

®PyHAaMeHTa/IbHble B3aUMOAENCTBUS. EANHCTBO (DU3NYECKOM KapTUHbI MUpa.

TexHMYecKne YCTPOMCTBA WM MNPaKTUYECKoe MpUMEHeHMe: [03MMeTp, Kamepa
BunbCoHa, AfepHbIA peakTop, aToMHast 6omba.

Jlemoncmpayuu

CUETUNK MOHWN3MPYIOLLINX YacTuL,

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomol

WccnepnoBaHme TpekoB YacTuy, (Mo rotoBbIM hoTorpadumsm).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH



JTanbl pasBUTUA acTpoHomMuu. [lpuknagHoe W MUPOBO33PEHYECKOe 3HauyeHue
aCTPOHOMUM.

Bupg 38€3aH0ro Heba. Co3se3ans, ApKue 3BE34bl, MIaHEeTbl, UX BUAUMOE ABUXKEHNE.

ConHeyHasa cuctema.

ConHue. ConHeyHas akTUBHOCTL. VICTOYHMK 3Heprum ConHua 1 3Bé3a. 3BE3abl, UX
OCHOBHble XapaKTePUCTUKN. [uarpaMmma «CreKTpasibHbll KNacc — CBETUMOCTb». 3BE3[bl
rnaBHOM nocneaoBaTe/lbHOCTU. 3aBUCUMOCTb «Macca — CBETUMOCTb» [N151 3BE3[, rNaBHOW
nocnefosatesibHOCTU. BHyTpeHHee CTpoeHWe 3BE3A. CoBpeMeHHblE MPeACTaBlEHUS O
NPOUCX0XAeHUM 1 3BonoLUnn ConHLa 1 3BE34. ITanbl XXN3HW 3BE3[,

MneuHblin NyTb — Hawa ManakTuka. INonoxeHne v asmxeHne ConHua B [ManakTuke.
Tunbl ranakTuk. Pagnoranaktuky 1 KBasapbl. YepHbIie Ablpbl B A4pax ranakTuk.

BceneHHas. PacluvpeHve BeeneHHoW. 3akoH Xab6a. PazberaHue rafaktuk. Teopus
bonbLioro B3pbiBa. PeIMKTOBOE MU3/yUYEHME.

MaclutabHas CTpyKTypa BceneHHo. MeTaranaktuka.

HepeluéHHble npo6nembl aCTPOHOMMM,

Vuenuueckue nabnooenus

HabnogeHns HeBOOPY)KEHHbIM  1/1a30M € WUCMOJIb30BAHNEM  KOMMbIOTEPHBIX
MPUNOXKEHWI AN onpeseneHns NONOXKEHNA HebeCHbIX 0O0BLEKTOB Ha KOHKPETHYHO AaTy:
OCHOBHble c03Be3ana CeBepHOro nonyLapus n apkue 3sésfbl.

HabntoneHns B Teneckon J1yHol, nnaHeT, MneyHoro MNytu.

Oo0o0maroniee MOBTOPEHUE

Ponb (hM3MKM 1N aCTPOHOMWUM B 3KOHOMMYECKOM, TEXHONIOMMYECKOA, CoUMabHOM 1
3TUYECKOW Cclhepax [AeATeNlbHOCTU 4enioBeka, posib M MecTo (M3MKM M aCTPOHOMUKU B
COBPEMEHHON Hay4HO KapTWUHe Mupa, PoSib (PU3NMYECKO Teopun B (HOPMUPOBaHUM
NPeACTaBNEHNMI O (PM3MYECKON KapTUHE Mupa, MeCTO (IM3NYECKON KapTWHbI Mupa B
006LLEM pALY COBPEMEHHBIX ECTECTBEHHO-HaYUYHbIX NPeACTaB/eHNIA O NPUPOAE.

MexknpeaMeTHbIE CBS3H

3yyeHne Kypca (om3nKu 6a30B0Oro ypoBHs B 11 Kiacce OCYLLECTB/ISETCSA C YY4ETOM
cogepxate/bHbIX MEeXMpeAMETHbIX CBA3e C Kypcamn mMateMaTuku, 61onorum, XmMMuu,
reorpadun 1 TeXHOMNOrMN.

Meowcnpeomemuvie nousamus, CBA3aHHbIE C N3yYEeHNEM METOL0B Hay4YHOr 0 No3HaHuA:
SIBNEHME, Hay4HbI (akT, runotesa, PuUanyeckast BeiMUMHa, 3aK0H, Teopus, HabnaeHue,
3KCMEPUMEHT, MOLENNPOBaHNe, MOAE/b, U3MEPEHNE.

Mamemamuxa: pPeWeHNe CUCTEMbl YPaBHEHWIA, TPUTOHOMETPUYECKME (YHKLNN:
CUHYC, KOCWUHYC, TaHreHC, KOTaHreHC, OCHOBHOe TPUrOHOMETPUYECKOE TOXAECTBO,
BEKTOPbl M UX MNPOEKUUN Ha OCU KOOPAWHAT, C/IOXEeHWe BEKTOPOB, MNPOU3BOAHbLIE
3NeMEHTapHbIX (DYHKLMIA, NPU3HaKMU Nogodus TpeyrosibHUKOB, OnpefenieHve nnaoliaan
NNOCKUX uryp 1 o6beEma Tern.

Buonoeus: 3NeKTPUYECKUe SBNEHUS B XKNBOW NpUpoe, Konebate/bHble ABUMKEHUS B
XKMBOW MPUPoLe, ONTUYECKME ABMIEHNA B XXMBOW NPUPOAE, AeNCTBME pafnaummn Ha X1Bble
OpraHu3MmbI.

Xumus: CTPOEHME aTOMOB U MOJIEKY/, KPUCTa/IIMYecKaa CTPYKTypa TBEPAbIX Ten,
MeXaHM3Mbl 06pa3oBaHNA KPUCTa/INIMYECKON PELUETKM, CNEKTPa/IbHbI aHa/n3.



Teoepachusi: MarHUTHblEe MOMKOCA 3eMn, 3a/1eXKM MarHUTHbIX pyh, (POTOCHEMKA
3eMHOW NOBEPXHOCTK, MpefcKasaHne 3eMIETPACEHNIA.

Texnonoeusi:  NMUHUW  3NEKTponepeday, reHepaTtop  MEpPeMEHHOro  TOKa,
aNeKTpoABuraTeNb, MHAYKUMOHHAsA Neyb, pajap, pagnonpuémHuk, TeneBu3op, aHTEHHa,
TenehoH, CBUY-neyb, NPoeKLUMOHHLIA annapar, BO/IOKOHHas OMNTKKa, CONHeYHas 6aTapes.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoeHue y4ebHoro npeameta «Pusnka» Ha YpoBHe CpefHero ooLero obpasoBaHms
(6a30BbIi  YpOBEHb) AO/MKHO 00ecneunTb [AOCTUMXKEHWE CNeAyHLWMX  IMYHOCTHBIX,
MeTanpeaMeTHbIX 1 NpegMeTHbIX 06pa3oBaTe/ilbHbIX Pe3y/bTaToB.

JJUYHOCTHBIE PE3YJIBTATHI

JINYHOCTHbIE pe3y/bTaTbl OCBOEHWS Yy4ebHOro npegmeTa «Pu3nKa» [O/MKHbI
OoTpaaTb  FOTOBHOCTb M CMOCOBGHOCTb  OOy4yaloWmMxcsi  PYKOBOACTBOBATLCS
chopMUPOBAHHOIN BHYTPEHHEW MO3ULMEN IMYHOCTU, CUCTEMOIN LIEHHOCTHBIX OPUEHTAaLNA,
MO3UTUBHBLIX BHYTPEHHUX YOEXAEHWIA, COOTBETCTBYHOLWMX TPaAMLUNOHHBIM LIEHHOCTSAM
POCCMIACKOrO O6LLECTBa, PacLUMPEHNe >XM3HEHHOrO OMbiTa W OnblTa AeATe/IbHOCTU B
npouecce peanu3aumMm OCHOBHbIX Harpas/ieHWIn BOCMUTATENbHON AeATeNbHOCTU, B TOM
yuncne B YacTu:

1) rpaaaHCKOro BOCIIMTAHMS:

ChOPMUPOBAHHOCTb TPaXKAAHCKOM MO3ULUMM  06YyYatoOLLErocs KakK aKTUBHOIo U
OTBETCTBEHHOIO Y/1eHa POCCUICKOr0 0OLLECTBa;

NPUHATHE TPaANLIMOHHBIX 06LLeYeN10BEYECKNX r'YMaHUCTUYECKNX "
NEMOKPaTUYECKNX LIEHHOCTE;

FOTOBHOCTb BECTM COBMECTHYH [eATeNIbHOCTb B WHTEpecax rpaxaaHCKoro
06LLecTBa, y4aCcTBOBaTb B CamMOypaB/ieHUN B 06pa3oBaTelbHON OpraHn3aLnu;

YMeHMe B3aMMO/EeNCTBOBaTb C COLMAIbHbIMA UHCTUTYTaMW B COOTBETCTBUWN C UX
(hYHKUMAMU U Ha3HAYEHUEM;

FOTOBHOCTb K N'YMaHUTapPHOM U BONOHTEPCKOW AeATENbHOCTY;

2) NaTPUOTHYECKOT0 BOCTIUTAHUSI:

chOpPMMPOBAHHOCTb POCCUMCKOM rPaXXAaHCKO NAEHTUUYHOCTI, NaTPUOTU3MA;

LIEHHOCTHOE OTHOLLIEHUE K rOCYAapCTBEHHbLIM CUMBOMAM, AOCTUXKEHUSAM POCCUMCKMX
YUEHBIX B 06/1aCTN PUINKM N TEXHUKM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS :

chopMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHMSA, 3TUYECKOr0 MOBEAEHWS;

CNOCOBGHOCTb  OUEHMBATL CUTYyauUMto W MPUHUMATb  OCO3HaHHble  peLLeHus,
OPUEHTMPYSCb Ha MOpa/ibHO-HPAaBCTBEHHbIE HOPMbl W LIEHHOCTWM, B TOM 4uC/e B
LeATEeNIbHOCTU YUYEHOrO;

0CO3HaHM1e NMYHOro BK/1ada B MOCTPOEHME YCTOMYMBOrO Oy aAyLLero;

4) 3CTeTHYECKOT0 BOCIIMTAHMSA:



3CTETUYECKOE OTHOLLUEHME K MUPY, BK/KOYas 3CTETUKY Hay4YHOro TBOPYECTBA,
MPUCYLLIErO (DU3NYECKOIN HayKe;

5) TpyA0OBOro BOCIIUTAHUSI:

MHTEPEC K pasnnyHbiM cepam NpodeccroHanbHON AeATeNbHOCTU, B TOM 4ucie
CBSI3aHHbIM C (PU3NKOM N TEXHWKOW, YMEHME COBepLUaTb OCO3HaHHbIA BbIGOP OyAyLLEN
npodeccnm 1 peasin3oBbIBaTb COOGCTBEHHbIE XXU3HEHHbIE N/IaHbI;

FOTOBHOCTb U CMOCOGHOCTbL K 06pa30BaHMIO 1 camo06pa3oBaHMIO B 061aCTN PU3NKN
Ha NPOTSXKEHNN BCEW XN3HY;

6) 3K0JI0rH4ecKOro BOCIIUTAHUS:

ChOPMMPOBAHHOCTb 3KOI0MMYECKOW Ky/bTypbl, OCO3HaHME rN106abHOro Xapakrepa
3KONOrMYecKnX npobnem;

NMaHUPOBaHME W OCYLLECTBMEHME AENCTBUIA B OKPYXKatOLLEe cpede Ha OCHOBe
3HaHWA Lienelt YyCTOMYMBOIro Pa3BUTUSA Ye/IOBEYECTBA;

pacLUMpeHne onbiTa AeATeNbHOCTU 3KOMOrMYECcKOol HamnpaBfEHHOCTM Ha OCHOBE
VMEIOLLIMXCS 3HAHWI MO (PU3MKE;

7) HEHHOCTH HAYYHOT'O MMO3HAHUA:

ChOPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYHOLLENO COBPEMEHHOMY YPOBHHO
pa3BUTUA (DU3NYECKON HayKW;

0CO3HaHVe LeHHOCTU Hay4HOW [AesATeNIbHOCTW, FOTOBHOCTb B MPOLECCe M3y4eHus
(hM3UKKN OCYLLECTBNATL NMPOEKTHYIO U UCCNEA0BATENbCKYO AeATeNIbHOCTb MHAMBUAYASIbHO
1 B rpynne.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHSA
ba3oBble Jilornueckue JeicTBUA:
CamMOCTOATENIbHO (hOPMYNMPOBATb N aKTyann3nMpoBaTb Npobaemy, paccMaTpmBaTh €€
BCECTOPOHHE;
onpeaensTb Uenu AeaTeNbHOCTU, 3aaBaTb NapaMeTPbl U KPUTEPUN UX JOCTUXKEHWS,
BbISIBNATb 3aKOHOMEPHOCTM W MNPOTUBOPEUNS B paccMaTpuBaeMbIX (U3UUECKMX
SIBNEHUSIX;
paspabaTbiBaTb MNfaH pelleHns npobnembl C YYETOM aHaIM3a MMEHLLMXCA
MaTepuanbHbIX U HeMaTepuasbHbIX PECYPCOB;
BHOCUTb KOPPEKTUBbI B [AeSTENIbHOCTb, OLIEHMBATb COOTBETCTBME PE3y/bTaTOB
LIeNsIM, OLLeHMBATbL PUCKM NOCNEACTBUA AeATeNIbHOCTY;
KOOPAMHMPOBATb W BbIMOMHATL PaboTy B YCNOBUAX peasibHOro, BUPTYa/lbHOIO U
KOMOGUHMPOBAHHOIO B3aMMOAENCTBUS;
pa3BMBaTb KPeaTMBHOE MbILL/IEHME NPY PELLEHUN XKM3HEHHBIX NPO6/IEM.
Bba3oBblie HCCJIICA0BATCIBbCKHUC lleﬁCTBI/ISI:
BNafeTb Hay4yHOM TEPMWHOMOIMEN, K/IKOYEBbIMM  MOHATUAMU W MeTodamu
(hM3NYECKOI HayKu;
BNafeTb HaBblKaMW Y4eBHO-MCCNeAoBaTeNIbCKOM U MNPOEKTHON [esTeNbHOCTU B
obnact (Pu3nKK, CNOCOBHOCTHIO U TOTOBHOCTHIO K CAMOCTOATE/IbHOMY MOMCKY METOA0B
peLLeHmns 3a4a4 PU3NYECKOro cofepXKaHns, NPUMEHEHMIO Pa3IMYHbIX METOA0B NO3HaHWS;



B/IAleTb BUAAMU [AeATe/IbHOCTM MO MOJyYeHN0 HOBOTO 3HAHWSA, ero MHTepnpeTaumm,
NMpeobpasoBaHNI0 N NMPUMEHEHWIO B Pa3/INYHbIX YUYeOHbIX CUTyauusx, B TOM Yucne npu
CO3aHn1 Y4eOHbIX MPOEKTOB B 06/1aCTN PU3NKN;

BbISIBNATL MPUYNHHO-CIEACTBEHHbIE CBSA3M WM aKTya/M3MpoBaTb 3ajady, BblABUraTh
rmnoTesy eé peLleHus, Haxo4uTb aprymMeHTbl 418 [oKa3aTe/IbCTBa CBOMX YTBEPXAEHWA,
3afaBaTb NapamMeTpbl U KPUTEPUN PELLEHNS;

aHaNM3MpoBaTh MOJyYeHHble B XOfEe PeLleHus 3afaun pesynbTaTbl, KPUTUYECKW
OLeHMBaTb NX JOCTOBEPHOCTb, MPOrHO3MPOBaTh U3MEHEHWE B HOBbIX YC/I0BUAX;

CTaBUTb 1 POPMYNMPOBaTb COBCTBEHHbIE 3afa4M B 06pa3oBaTe/lbHON AeATENIbHOCTH,
B TOM YUC/IE MPU N3YUYEHUN (DU3NKMK;

[aBaTb OLLEHKY HOBbIM CUTYaLMAM, OLLEHMBATb MPUOBPETEHHDINA OMbIT;

YMeTb  MEPeHOCUTb  3HaHMA N0  (M3MKe B  MPaKTU4Yeckyrd  06/1acTb
XXU3HEAEATEIbHOCTY;

YMETb MHTErpupoBaTh 3HAHWNA U3 pasHbIX NPeAMETHbIX 06/1acTel;

BblABUraTb HOBbIE MW, NpednaraTb OpUrMHa/IbHble MOAXOAbI U PeLLeHNs;

CTaBWTb MNPO6NEeMbI M 3aa4u, LOMYCKatoLye afibTepHaTUBHbIE PeLleHus.

Pabora ¢ nndopmanmueii:

BMafleTb HaBblKaMW MOMYYeHUS MHGopMauum  (PU3NYECKOro  COAepXaHus 13
MCTOYHMKOB  pasHbIX TWMNOB, CaMOCTOATE/IbHO  OCYLUECTBMIATb  MOWUCK,  aHaius,
CUCTEMATM3aUMI0O M WUHTepnpeTaumio  MHMOPMaUMU  Pas/IMyHbIX BUAOB U (POPM
npeLcTaB/eHus;

OLeHMBaTb JOCTOBEPHOCTb MHOPMaLMK,

MCNONb30BaTh CpPeAcTBa MHMOPMALMOHHBLIX U KOMMYHUKALMOHHBLIX TEXHO/OIMMIA B
PELLUEHNN KOTHUTUBHbIX, KOMMYHUKATUBHBIX WU OpraHu3aLMoHHbIX 3a4ay ¢ COONI0AeHNEM
TpeboBaHWA 3PrOHOMMUKKM, TEXHWKU 6e30MacHOCTW, TUTMEHbI, PecypcocbepexxeHus,
MPaBOBbIX WU 3TUYECKUX HOPM, HOPM MH(OPMaLMOHHON 6e30MacHOCTK;

co3faBaTb TEKCTbl (IM3NYECKOro CofepXXaHus B pas/iMyHbIX (hopmMaTax C YYETOM
HasHa4yeHUs WH(oOpMaUUM W LENeBON ayauTopuu, BblOMpas ONTUManbHYH (opmy
npeLcTaBneHns Y BU3yanusaLuu.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

OCYLLLECTB/ATb 06LLEHME Ha YPOKax (BM3MKKN 1 BO BHEYPOUHOW AeATE/IbHOCTY;

pacro3HaBaTb NPeAnoCbINKN KOHPIMKTHBIX CUTYaUUiA U CMArvaTb KOH(ANKTBI,

Pa3BEPHYTO U NIOrMYHO M3Maratb CBOK TOYKY 3PEHUS C UCMO/b30BaHNEM S3bIKOBbIX
CpPeacCTs;

MOHMMAaTb M UCNO/b30BaTh MPEVMYLLLECTBA KOMaHAHON U MHAMBUAYa/IbHOW paboThl;

BblOMpaTh TEMATUKY U METOLbI COBMECTHBIX JeACTBUI C YYETOM OOLLMX MHTEPECOB U
BO3MOXHOCTel KaXA0ro YsieHa KOJNeKTUBa;

NpUHMMATL e COBMECTHOW AeATeNIbHOCTU, OpraHv30BbIBaTb U KOOPAMHMPOBATH
LeCTBIA N0 e€ JOCTUXEHMWIO: COCTaBNAThL NJaH AeCTBUIA, pacnpeaensTb Poanm ¢ y46TOM
MHEHWIA YYaCTHNKOB, 06CY)KAaTb pe3y/bTaTbl COBMECTHOM paboThl;

OLeHMBATb Ka4yeCTBO CBOEro BK/Mafa WM KaXAOro Y4yaCTHMKAa KOMaHAbl B 0OLLMiA
pe3ynbTar no paspaboTaHHbIM KPUTEPUAM;



npegnaratb  HOBble  MPOEKTbl, OLEHMBaTb WAEM C  MO3ULMM  HOBU3HBI,
OpPUTNHANIBHOCTK, NPaKTUYECKOW 3HAYMMOCTN;

OCYLLECTB/ATb MO3NTUBHOE CTpaTermyeckoe NoBefeHWe B Pas/IMYHbIX CUTYyaumsX,
MPOSABNATL TBOPYECTBO M BOOOPaXKeHUe, ObITb MHALNATUBHLIM.

PeryasiTuBHBIE YHHBEPCAJIbHbIE YUeOHbIE AeiiCTBHS
CaMoopraHmaunﬂ:

CaMOCTOATE/IbHO OCYLLECTBNIATL MO3HABATE/IbHYHO AeATeNlbHOCTb B 06/1aCTV (IU3MKK
1 aCTPOHOMUN, BbISBNATL NPOG/IEMbI, CTaBUTb U (POPMYNMPOBATL COBCTBEHHbIE 3a4auu;

CaMOCTOATE/IbHO COCTaB/IATH M/1aH PELUEHUs PaCUETHbIX UM KayeCTBEHHbIX 3afau,
MAaH BbINO/IHEHWSA MPaKTUYECKOW PaboTbl C YHETOM UMEIOLLMXCA PECYPCOB, COOCTBEHHbIX
BO3MOXXHOCTEMN W NPeAnoYTEHU;

[aBaTb OLEHKY HOBbIM CUTYyaLUsM;

pacLUNPATL PaMKK Y4ebHOro npegmeTa Ha OCHOBE JIMYHbIX MPEANOYTEHNI;

nenaTb 0CO3HaHHbIN BbIGOP, apryMeHTUpoBaThb ero, 6paTtb Ha cebs OTBETCTBEHHOCTb
3a peLLeHye;

OLleHMBATb NPUOOPETEHHDIN OMbIT;

cnocobcTBoBaTb (JOPMMPOBAHMIO M MPOSAB/IEHUIO 3PYAULMA B 06/1aCTU (PU3UKM,
MOCTOSIHHO MOBbILLIATL CBO 06pa30oBaTe/bHbIN N KY/NbTYPHbIA YPOBEHD.

CaMOKOHTpOJIb, 3MOIII/IOHaJILHblﬁ HHTCJIJICKT:

[aBaTb OLIEHKY HOBbIM CUTYyaLMsiM, BHOCUTb KOPPEKTUBLI B AEATE/IbHOCTS,
OLleHMBaTb COOTBETCTBUE Pe3y/IbTaToB LieNsAM;

BNafleTb HaBblKamMy MO3HaBaTe/lbHOM PediIeKCMM KaK O0CO3HaHMS COBepLUaeMblIX
NEACTBUIA N MbICIUTENbHBLIX NPOLLECCOB, UX PE3YNIbTAaTOB U OCHOBAHWIA,

MCMo/Mb30BaTh MPUEMBbI  pedpieKcMnM AN OLEHKU CuTyauun, Bblbopa BEpHOro
peLLeHNs;

YMETb OLIEHMBATb PUCKMN 1 CBOEBPEMEHHO MPUHMUMATb PELLIEHNSA MO UX CHUXXEHWIO;

MpUHMMaTbL MOTUBbI 1 apryMeHTbI APYTrUX NPy aHamn3e pesyibTaToB AesTeNbHOCTH,;

NprHMMaTb cebsi, NOHMMas CBOW HeOCTaTKM U [OCTOMHCTBA,;

NpUHMMaTb MOTUBbI 1 apryMEHTbI APYTUX NPV aHanmn3e pesynbTaToB AesSTeNbHOCTH,;

Npu13HaBaTb CBOE NPaBO M NPaBO APYrMX Ha OLLUMOKW.

B npouecce [OCTVKEHUS NNMYHOCTHBLIX Pe3y/bTaTOB OCBOEHMS NpOrpaMMbl Mo
(hM3nKe ANa YPOBHA CpeaHero obLero o6pasoBaHns y 00y4YatoLLMXCS COBEPLLEHCTBYETCA
3AMOULMOHA/bHBIA MHTENNEKT, NpeAnoaratoLMin chopMmMpPOBaHHOCTb:

CaMOCO3HaHWSA, BK/HOYAKOLEro CNoCOOHOCTb MOHUMATb CBOE 3MOLMOHA/IbHOE
COCTOSIHME, BUAETb Harpas/ieHUsi pa3BUTUA COBCTBEHHON AMOLMOHAIbHON Cdepbl, ObITb
YBEpPEHHbIM B Cebe;

CamoperymMpoBaHns,  BKIHOYAKOWEro  CaMOKOHTPO/Ib,  YMEHWEe  MPUHUMATb
OTBETCTBEHHOCTb 3a CBOE MOBeAeHMe, CNOCOOHOCTL afanTUpPoBaTbCs K 3MOLMOHAbHbLIM
M3MEHEHUSM W NPOSBASATb MMOKOCTb, 6bITb OTKPbITLIM HOBOMY;

BHYTPEHHE MOTUBALMA, BK/IHOUAIOLLLE CTPEMIEHME K JOCTVXKEHUIO LIENN N YCNeXy,
ONTUMM3M, UHULMATUBHOCTb, YMEHMWE [eiCTBOBATb MCXOASA U3 CBOMX BO3MOXHOCTEN;



3MNaTUK, BK/KOYAIOLLEA CMOCOGHOCTb MOHMMATb 3MOLIMOHA/IbHOE COCTOSIHME
OPYTUX, YYNTbIBaTb €ro NPy OCYLLECTBNEHUN OOLLEHMS,, CMOCOGHOCTb K COYYBCTBUIO U
COMepeXXnBaHuto;

COLMa/bHbIX HaBbIKOB, BK/IOYAOLLMX CMOCOGHOCTb BbICTPaMBaTb OTHOLLUEHMS C
APYTUMU NofbMK, 3a60TUTLCS, MPOSBNSTL MHTEPEC U pa3peLLaTb KOH(INKTBI.

INPEIMETHBIE PE3YJIBTATHI

K KOHLUy 06y4yeHus B 10 kaacce NpeAMeTHble pe3y/nbTaTbl Ha ©6a30BOM YPOBHe
[O/MKHbI 0TPaXXaTb CHOPMUPOBAHHOCTb Y 00YUatOLLMXCS YMEHMWIA:

[EMOHCTPMPOBaTb Ha MpuUMepax pPofb U MeCTo (M3NKM B  (DOPMMPOBAHUM
COBPEMEHHOI HayYHOI KapTUHbI MUPa, B Pa3BUTUM COBPEMEHHOI TEXHUKM 1 TEXHOMOTUIA,
B NPaKTWUYECKOW AeATeNbHOCTU NHOAEN;

YUMTbIBaTb FPaHNLIbI MPUMEHEHUS U3YUYeHHbIX (PU3NYECKUX MOfeNeli: MaTepuaibHas
TOYKa, WHepuManbHas cUCTeMa OTCYéTa, abCOMOTHO TBEPAOE Teno, WAeanbHbIA ras,
MOAENN CTPOEHWSI Ta30B, XXMAKOCTEA N TBEPAbIX Tes, TOUEYHbI 3NeKTPUYECKMIA 3apsaa
Mpwv peLeHnmn r3nyecknx 3aaauy;

pacno3HaBaTb (m3nyeckme aBneHns (MPoLECChl) 1 0OBSACHATb MX Ha OCHOBE 3aKOHOB
MEXaHUKM,  MONEKYNSPHO-KMHETUYECKO  TeopuM  CTPOEHMs  BellectBa U
3NEeKTPOANHAMMKIA: PaBHOMEPHOE W PaBHOYCKOPEHHOE MPSIMONMHENHOe [BUXKEHNE,
cBO6GO/IHOE MafieHMe Ten, ABVKEHME MO OKPYXXHOCTM, WMHepUWs, B3aMmofeiicTBue Ten,
onddysns, 6POYHOBCKOE ABWXKEHWE, CTPOEHWUE YKUAKOCTEN M TBEPAbIX TeN, U3MeHeHue
o6béMa Ten npu HarpeBaHWM (OXNaXkaeHuW), TensjoBOe pPaBHOBECUE, WCMapeHue,
KOHAEHcaLms, NnaBneHne, KpUCTaNNN3aLMS, KUMNEHWe, BNaXKHOCTb BO3AyXa, NMOBbILLIEHMEe
[aBMIEeHNs ra3a MpW ero HarpeBaHUW B 3aKPbITOM COCyAe, CBA3b Mexay napameTpamu
COCTOSIHWMSI Ta3a B M30NPOLLeccax, 3NeKTpu3aLmns Ten, B3aMmoIeiicTBre 3apsifoB;

ONUCbIBATb  MEXaHWYeckoe [ABWXKEHWE, WCMOMb3ys  (DU3NYECKME  BENUUMHBI:
KoopAuHaTa, MyTb, NepeMeLleHne, CKOpOCTb, YCKOpPeHWe, Macca Tena, Cuna, UMMynbC
Tena, KWUHEeTMYecKass 3Heprusi, noTeHUManbHas 3HEeprus, MexaHuyeckas pa6oTa,
MeXaHM4eckast MOLLHOCTb; NPU OMMCaHWK MPaBWUIbLHO TPaKTOBaTb (DM3NUECKWIA CMbICH
NCMONb3YeMbIX BE/IMYMH, WX 0003HAYEHWs W  eAUHWULIbI, HAXoAUTb  (HOPMY/bI,
CBA3bIBAIOLLME JaHHYHO (DU3NYECKYIO BENUUMHY C APYTMU BEMUYNHAMMK;

ONKMCbIBaTb M3YYeHHbIE TEMMOBble CBOWCTBA TeN W TEMNJIOBble SIBEHUS, UCMOMb3Ys
(h3nyeckne BeNMUMHBL: AaBNeHVe rasa, Temneparypa, CPeAHAs KMHeTUYeckas 3Heprus
Xa0TNYECKOr0 ABUXEHNA MONEKY/, CpeAHEKBaAPaTUYHAsA CKOPOCTb MOMEKY/, KONMYECTBO
TENNOTbl, BHYTPEHHSI 3HEprus, paboTa rasa, KOIPMUUWMEHT NONE3HOro [eiicTBumS
TENNOBOr0 [BUraTens; Npu OMUCaHWW MPaBUIbHO TPAKTOBaTb (WM3MYECKUIA CMbICH
NCMONb3YEMbIX BE/IMUMH, WX 0003HAYEHWS W  eAUHMLbI, HAaXoAUTb  (HOPMYI/bI,
CBA3bIBAIOLLME JaHHYH (DM3NYECKYHO BENMYMHY C APYTVMU BETMUNHAM;

ONUCbIBaTb U3YyUYeHHble 3MEKTPUYECKME CBOMCTBA BELUECTBA W  3MEKTPUYECKUe
sBneHns  (MpOoLecChbl), WCMONb3ys (HU3NYECKUE BENIMUMHBL:  INEKTPUYECKUIA  3apsaf,
3NEKTPUYECKOE MOMe, HaMPSHKEHHOCTb MOASA, MOTEeHUMan, PasHOCTb NOTEHLMANnoB; Npu
OMNMUCaHUN MPaBWUbHO TPAKTOBaTb (PM3NYECKWMIA CMbICAT WUCMOMb3YEMbIX BEMIMUYMH, WX



0003HaYeHUss U efMHULbI; YKa3blBaTb (POPMY/Ibl, CBA3bIBANOLLME [AaHHYH (hM3MYECKYHO
BE/IMYMHY C APYTUMU BENNYNHAMU;

aHaNM31pPoBaTh (PU3NYECKME MPOLLECCHI M ABMIEHNSA, UCNONb3YSA (PU3NYECKNE 3aKOHBI U
NPUHUMIBL: 3aKOH BCeMUPHOTro TaroteHus, I, 11 n 111 3aKoHbl HbI0TOHA, 3aKOH COXpaHeHUA
MEXaHWYeCKOM 3HePrun, 3aKOH COXPaHeHUs UMMynbca, NPUHUMN Cynepnosvuum cu,
MPUHLUMN paBHOMPAaBUSA MHepLMa/ibHbIX CUCTEM OTCYETa, MOJIEKY/IAPHO-KUHETUYECKYHO
TEOPUIO CTPOEHUSI BELLLECTBA, rasoBble 3aKOHbI, CBA3b CPeAHEN KUHETUYECKOW 3HEeprum
TEN/MIOBOr0  ABWXKEHUS MOJIEKY/1 C  abCOMOTHOW  TeMnepaTypor, MNepBblil  3aKOH
TepMOAMHAMUNKN, 3aKOH COXPaHeHUs 3MeKTPUYECKOro 3apaga, 3akoH KynoHa, npu 3Tom
pasnnyaTb C/I0BECHYHD (hOPMY/NMPOBKY 3aKOHa, €ro MaTemaTMyecKoe BbIpaXKeHne WU
ycnosus (rpaHuubl, 061acTi) NPUMEHUMOCTH;

OOBACHATbL OCHOBHbIE MPUHLMUMbI AEACTBMSA MalluWH, MPUOOPOB M TEXHMYECKUX
YCTPOIACTB; pa3nnyartb YC/0BM1A nxX 6e30MnacHOro UCMosib30BaHMS B NOBCEAHEBHOM XMN3HU;

BbINO/IHATL 3KCNEPUMEHTbI MO UCCNEeLOBaHNIO (PU3MYECKMX SBIEHUIA U MPOLLECCOB C
MCMO/Ib30BaHNEM TMPSAMbIX WM KOCBEHHbIX W3MEPeHWUr, Mpu 3TOM  (DOPMY/IMPOBATb
npobnemy/3afadyy W runoTesy Yy4yebHOro 3KcrnepuMMeHTa, cobupatb YCTaHOBKY W3
NpeaoXKeHHOro 06opya0BaHNsA, NPOBOAWTL OMbIT U (HOPMY/IMPOBATb BbIBOAbI;

OCYLLECTB/ATb MPAMblE N KOCBEHHbIE M3MEPEHUSA (U3NYECKUX BEUUMH, MPU 3TOM
BblIOMpaTb ONTUMa/IbHBIA CMOCO6 M3MEPEHNS N NCMONb30BaTh U3BECTHbIE METOAbI OLEHKMN
NOrPeLHOCTEN N3MEPEHWI;

nccnefoBaTb 3aBUCMMOCTM MEXAY (PU3NYECKUMU BEIMYMHAMU C UCMO/Ib30BaHMEM
MPAMbIX WU3MEpPEHWI, MPN 3TOM KOHCTPYMPOBATb YCTAHOBKY, (PUKCMPOBATb Pe3y/bTaTbl
MOSly4eHHOW 3aBUCMMOCTU (DM3NYECKMX BeMUYMH B BUAe Tabnuy v rpadukos, fAenatb
BbIBO/bI M0 pe3ynbTataM UCCNef0BaHNS;

cobntofatb npasuia 6e30nacHOro Tpyaa npu NpoBeieHUn UCCNEA0BaHNIn B paMKax
Y4eOHOro 3KCrepumeHTa, Y4ebHO-MCCeA0BaTe/IbCKOM N MPOEKTHON [AeATeIbHOCTU C
MCNONb30BAHNEM U3MEPUTESIbHBIX YCTPOMCTB U NabopaTopHOro 060pyL0BaHus;

pelsaTb pacyéTHble 3a4ayv C ABHO 3afaHHOW (DM3MYECKOW MOAENbI, MCMOosb3yA
(hpn3nyecKkmMe 3aKOHbl M MPUHUMMbI, HA OCHOBE aHa/n3a YCNOBWA 3afadn BbloMpaTb
(hM3MYECKY0 MOfeSb, BbIAENATb (IM3MUECKMEe BENMUYUHLI U POPMY/IbI, HEOOXOANMbIE A5
€€ peLleHns, MNPOBOAMTL PacyéTbl M OLEHMBaTb PeaslbHOCTb MOJSlYYEHHOrO 3HaYeHWs
(PM3NYECKOI BESIMYMHBI;

pellaTb KayeCTBEHHble 3afayn: BbICTPaMBaTb JIOMMYECKM HEeNpPOTUBOPEUMBYHO
LIENOYKY pacCy>feHuid C ONopoi Ha U3yYeHHble 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKME
ABNEHUS;

MCMO0/b30BaTb MPU pelleHnn y4yebHbIX 3afa4y COBpPeMeHHble WH(OPMaLMOHHbIe
TEXHONOIMN A1t NOUCKA, CTPYKTYPUPOBaHUA, MHTepnpeTauumn 1 npeacTaBneHns y4ebHoi
M Hay4HO-NOMY/NSPHON WH(OPMaLMKX, MOMYYEHHOW U3  Pa3/IMYHbIX  MUCTOYHUKOB,
KPUTUYECKM aHa/IM3MPOBaTh MoTyvaemyto MHOPMaLKIO;

NPUBOAUTL MPUMEPbI BKNada POCCUMCKMX U 3apyOeXXHbIX Y4YEHbIX-(IM3MKOB B
pasBUTME HayKu, 0OBbACHEHME MPOLECCOB OKPY)KAlOLEero Mupa, B pasBuTUE TEXHUKU WU
TEXHOOMNA;



MCMO/b30BaTb TEOPETUYECKME 3HaHWA MO (JM3MKe B MOBCEAHEBHOW XXWU3HU AN
obecneyeHns 6GesonacHOCTM npu obpalleHMn C  npuéopamMn U TEXHUYECKUMU
YCTPOCTBaMW, [N COXPaHeHWUs 3[40pOBbS W COGMOAEHUSA HOPM  3KONOMMYecKoro
NoOBEEHMNS B OKPYXKAIOLLIEN Cpeae;

paboTaTb B rpymnmne C BbINO/NHEHWEM Pa3/IMYHBIX COLManbHbIX POJER, NnaHNpPoBaTb
paboTy rpynnbl, pauMoHaIbHO pacnpefenaTb 0653aHHOCTU M MNaHUPOBaTh AeATe/IbHOCTb
B HecTaHAapTHbIX CUTyauusX, afekBaTHO OLIeHMBATb BK/AL KaXoro M3 Y4YaCTHMKOB
rpynnbl B peLLeHne paccMaTprBaeMoii NpPo6/eMbl.

K KoHUy 06yyeHus B 11 kjacce NpeameTHble pe3y/nbTarbl Ha 6a30BOM YpOBHE
[0/MKHbI OTPaXKaTb CPOPMUPOBAHHOCTL Y 00YHAIOLLIMXCA YMEHWUI:

NEMOHCTPUPOBATb Ha MpuMepax pPofib U MeCTo (U3NKM B (hOPMUPOBaHUN
COBPEMEHHOW Hay4YHOW KapTHbI MUpa, B Pa3BUTUM COBPEMEHHOIN TEXHUKWN 1N TEXHOOM A,
B NPaKTUYECKON AeaTeNbHOCTW NOAEN, LENOCTHOCTb U €AUHCTBO (DM3MYECKOM KapTUHbI
MUpa,;

YUUTbIBATb FPaHULbl NPUMEHEHNS W3YUYEeHHbIX (PU3NYECKMX MOAENEeN: TOUYEYHbIN
3NIEKTPUYECKNIA 3apsif, Nyd CBETa, TOYEYHbI MCTOYHMK CBETA, AAepHas MOAeNb aTtoma,
HYKNOHHas MoZe/lb aTOMHOI0 fpa Npu peLeHnn PU3NYECKNX 3aaay;

pacno3HaBaTb (pm3nyeckme AeneHns (Npouecchl) N 06BbACHATL UX HA OCHOBE 3aKOHOB
ANEKTPOANHAMUKMA W KBAHTOBOM (U3NKWN: 3NEKTPUYEcKass MNPOBOAMMOCTb, TEM/OBOE,
CBETOBOE, XMMMWYECKOe, MarHMTHOe [eicTBMA TOKa, B3aUMOfENCTBME MarHUTOB,
3/IEKTPOMAarHMTHas WHAYKUMA, OeACTBUME MArHWTHOrO Mofs Ha NPOBOAHUK C TOKOM U
OBWXYLLMIACA  3apsif, 3MEKTPOMarHUTHble KonebaHWs W BOMHbI, MNPSMOSIMHEHOE
pacnpocTpaHeHne CBeTa, OTPaXeHue, MpPenoM/eHne, WHTepdepeHUMs, Audpakuma u
nonspu3aums CBeTa, AMCnepcus CBEeTa, (DOTO3NEKTPUYECKMIA 3pdeKkT (poToahdeKT),
CBETOBOe [aBfieHMe, BO3HMKHOBEHME JIMHEAYaTOro CrekTtpa aromMa BOAOPOAa,
eCTeCTBEHHas M UCKYCCTBEHHas PafMN0aKTUBHOCTb;

OMUCbIBaTb  M3YYEHHblE CBOWCTBA BellecTBa  (3MEKTPUYECKME, MarHWUTHbIE,
OMTUYECKME, 3NEKTPUYECKYHD MPOBOAMMOCTL Pa3/IMYHbIX CPed) W 3/1EKTPOMAarHUTHbIE
ABNeHNsA (Mpouecchl), UCMoMb3ys PU3NYECKME BEUYMHDI: 3NIEKTPUYECKUIA 3apafd, cuna
TOKa, 9NIEKTPUYECKOe  HanpshkeHWe, 3MeKTPUYECKOe  COMNPOTUB/IEHWE,  Pa3HOCTb
NMOTEHLNANOB, 3N1EKTPOABMXKYLLAA cuia, paboTta ToKa, MHAYKUMA MarHUTHOro Mons, cuna
Awmnepa, cuna JiopeHua, WHAYKTUBHOCTb KaTYLUKW, 3HEPIUA 3NeKTPUYECKOro U
MarHUTHOrO NOJei, nepuoa MU vacToTa KonebaHuii B KonebaTeNlbHOM KOHTYpe, 3apsif W
cuna ToKa B Mpouecce rapMOHUYECKUX 3MEKTPOMArHUTHbLIX KonebaHwii, (hoKyCcHoe
paccTosiHMe W ONTUYecKasd cuna JfMH3blL, NPW  ONUcaHWK MpPaBWIbHO TPaKTOBaTb
(PM3NYECKUNIA CMbIC/T UCMO/b3YEMbIX BEMYUH, UX 0O603HAYEHWUS W eUHWULbI, YKa3blBaTb
(hopMy/bl, CBA3bIBAKOLME JAHHYHO (IM3NYECKYHO BEIMUNHY C APYTUMUN BEIMYMHAMN;

OMUCbIBaTb M3YYEHHblE KBAHTOBbLIE SIB/IEHMS M MPOLIECChI, UCMO/b3ya (M3MYeCKme
BE/IMYMHbI: CKOPOCTb 3M1EKTPOMAarHUTHbIX BOJH, A/IMHA BO/IHbI U 4YacTOTa CBeTa, 3HEPIUs 1
MMMynbC (POTOHA, NMepuof nonypacnaga, SHePrus CBA3W aTOMHbIX A4ep, Npu onmcaHuu
MpaBWIbHO TPAKTOBaTb (IM3NYECKUIA CMbIC/T UCMOb3YEMbIX BEMMUMH, UX 0603HAYeHUs U
eVHMUbI, YKa3blBaTb (HOPMY/bl, CBA3bIBAlOLWME [AaHHYKO (U3NYECKYID BeIMUMHY C
APYTUMU BE/IMYMHAMM, BbIYUCNIATL 3HAYEHNE (PU3NYECKOW BENINMUNHDI,



aHa/IM3MpoBaTh (PU3NYECKME MPOLLECCHI N ABMIEHNA, CNOMb3YS (IU3NYECKNe 3aKOHbI 1
NPUHUMMbI: 3aKoH OMa, 3aKOHbl MOC/eA0BaTe/IbHOTO W MapaieNibHOro COeANHEHMS
NMPOBOAHMKOB, 3aKOH J[Dhxoynsa—SleHua, 3aKOH 3M1eKTPOMarHUTHOW WHAYKUMMW, 3aKOH
NPSAMO/MHENHOIO  PacrpoCTpaHeHWs CBETa, 3aKOHbl OTPAXEHUs CBeTa, 3aKOHbI
NPenomIeHNs CBeTa, ypaBHeHVME JIWHWITENMHa Ans (POTO3((heKTa, 3aKOH COXPaHeHMS
3Hepruu, 3aKoH COXpPaHEHUst UMMY/bCa, 3aKOH COXPaHEHNA 3M1EKTPUYECKOrO 3apsaja, 3aKOH
COXpaHeHWs MaccoBOro 4ucna, noctynartbl bopa, 3aKOH pafMoakTMBHOIO pacnaga, npw
3TOM pas/inyaTb C/IOBECHYIO OPMY/IMPOBKY 3aKOHA, ro MaTemMaTMYeCKOe BblpaXKeHe U
ycnosus (rpaHuLbl, 06/1aCTN) NPUMEHUMOCTH;

onpefenaTb Hanpas/ieHMe BeKTopa WHAYKUUW MarHWTHOrO Mons MPOBOAHMKA C
TOKOM, CUnbl AMnepa 1 cusibl JlopeHua;

CTPOUTb W OMWCbIBAaTb M306paXkeHWe, CO34aBaeMoe M/IOCKUM 3epKasioM, TOHKOW
NNH30M;

BbINO/HATb 3KCNEPUMEHTbI M0 UCCNEA0BaHUIO PU3NYECKMX SBNEHUIA 1 NPOLLECCOB C
MCMO/Ib30BAHNEM MPSAMbIX WM KOCBEHHbIX W3MEPEHWIA: Mpu  3TOM  (POPMY/IMPOBATh
npobnemy/3afadyy W runoTesy Yy4yebHOro 3KcrnepuMMeHTa, cobupatb YCTaHOBKY W3
NpeanoXeHHoOro 060pya0BaHNS, NPOBOANTL OMNbIT 1 HOPMY/IMPOBATL BbIBO/bI;

OCYLLECTBNATb MPSIMbIE U KOCBEHHbIE NU3MEPEHUS (DU3NYECKUX BEMIMUUNH, MPU 3TOM
BbIOMPaTb ONTUMaSIbHbINA COCO6 M3MEPEHNS U UCMOMb30BaTb U3BECTHbIE METO/bI OLEHKM
NOrPeLHOCTEN N3MEPEHWI;

nccnefoBatb 3aBUCUMOCTU  (PU3NYECKMX BEIMUYUH € UCMOJb30BaHWEM MPAMbIX
M3MEPEHWNIA: MpU  3TOM  KOHCTPYMpOBaTb YCTaHOBKY, (DMKCMPOBaTb  pPe3y/bTaThbl
MONYYEHHOW 3aBUCUMOCTU (IM3NYECKUX BEIMUMH B BUAE Tabnuy v rpadukos, Aenatb
BbIBO/bI M0 pe3ynbTataM UCCNef0BaHNS;

cobntogatb npasuna 6e30MacHOro Tpyaa npu NpoBeAeHUn UCCNeaoBaHNA B pamKax
Y4eOHOro 3KCrepumeHTa, Y4ebHO-MCCeA0BaTe/IbCKOM N MPOEKTHON [AeATeIbHOCTU C
MCMO/b30BaHNEM U3MEPUTESNIbHBIX YCTPONCTB M 1abopaTopHOro 060pya0BaHuS;

pelaTb pacyéTHble 3a4ayn C SBHO 3afaHHON (U3NYECKO MOAENbI0, WCMO/b3yA
(hpn3nyecKkmne 3aKOHbl M MPUHLUMMbLI, HA OCHOBE aHaiM3a YCNOBMA 3afayn BbloMpaTb
(hM3MYECKY0 MOfeSb, BbIAENATb (IM3MUECKMe BENMYMHBI U OPMY/Ibl, HEOOXO0ANMbIE A5
€€ pelLeHWs, NPOBOAUTb PacYéTbl M OLEHMBATb PeaslbHOCTb MOMYYEHHOIO 3HAYeHWS
(hM3MYECKOI BETMUMHBI;

pelaTb KauyeCTBEHHble 3afayu: BbICTPaMBaTb JIOMYECKN HENPOTUBOPEUUNBYHO
LIENOYKY pacCy>XAieHuid C ONopoin Ha U3yYeHHble 3aKOHbI, 3aKOHOMEPHOCTU N (IN3NYECKMe
ABNEHUS;

MCMO0/b30BaTb MPU pelleHnn y4yebHbIX 3afa4y COBpPeMeHHble WH(OPMaLMOHHbIe
TEXHONOIMN A1t NOUCKA, CTPYKTYPUPOBaHUA, MHTepnpeTauumn 1 npeacTaBneHns y4ebHoi
M Hay4HO-NOMY/NSPHON WH(OPMaLMKX, MOMYYEHHOW U3  Pa3/IMYHbIX  MUCTOYHUKOB,
KPUTUYECKM aHa/IM3MPOBaTh Moy4aemyto MH(opMaLKIo;

O0OBACHATL MPUHUMMbLI AEACTBUS MaluMH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB,
pasnuyatb YCnoBma nx 6e30MacHOro UCrosb30BaHUsS B MOBCEAHEBHOM XMN3HU;



NPUBOAMTL MPUMeEPbl BKNada POCCUMCKUX U 3apYOeXHbIX YYEHbIX-(IU3MKOB B
pa3BuUTUE HayKKn, B 0OBACHEHWE MPOLECCOB OKPY>XKAKOLEro Mypa, B pa3BuUTUE TEXHUKN U
TEXHOMOMiA;

MCNONb30BaTb TEOPETUYECKME 3HaHWA N0 (hM3MKe B MOBCEAHEBHON >XU3HW [N
obecneyeHnsa GesomacHOCTM npu obpalleHMn C  npuéopamMn U TEXHUYECKUMU
YCTPOWCTBaMW, A/19 COXPaHeHWs 340poBbsA U COOMOLEHMA HOPM  3KOJIOMMYECKOro
NoBefeHNs B OKPY)KatOLLLEN Cpefae;

paboTaTtb B rpyrne C BbINO/HEHNEM Pa3/IMYHbIX COLMaNbHbIX PONei, NiaHUpPoBaTb
paboTy rpynnbl, paunoHaibHO pacnpeaensTb 0683aHHOCTU M NaHNPOoBaTh AeATeIbHOCTb
B HecTaHAapTHbIX CUTyauusX, afeKBaTHO OLeHMBATb BK/AL KaXXAoro U3 Yy4aCTHUKOB
rpynmnbl B peLLeHne paccMaTprBaeMor Npobiemsl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC

Ne

HaumeHnoBaHue pa3iesioB U TeM IPOrpaMMBbl

KoauuyecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIE)

n/n Bcero  Konrpoabueie IIpakTumyeckme  00pasoBaTesibHbIE pecypehbl
padoThbI padoThI
Paznen 1. DU3UKA U METO/JIbI HAYYHOI'O ITO3HAHU S
Bubnmnoteka LLOK
11 du3nKa N MeTobl Hay4YHOro No3HaHUA 2 https://m.edsoo.ru/7f41bf72
WToro no pasgeny 2
Pa3zpgen 2. MEXAHUKA
Bubnnoteka LLOK
2.1 KitHematuka S https://m.edsoo.ru/7f41bf72
Bubnmoteka LLOK
2.2 Anramnka ! https://m.edsoo.ru/7f41bf72
Bubnmoteka LLOK
2.3 3aKOHbl COXpaHeHns B MexaHuKe 6 1 1 https://m.edsoo.ru/7f41bf72
WToro no pasgeny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANMHAMHUKA
o Bubnnoteka LLOK
3.1 OCHOBbI MONEKYNAPHO-KNHETUYECKOWN TEOPUI 9 1 https://m.edsoo.ru/7f41b72
Bubnmoteka LIOK
3.2 OCHOBb! TepMOANHAMKA 10 1 https://m.edso00.ru/7f41bf72
Bubnmnoteka LLOK
3.3 ArperaTtHble COCTOAHUA BelllecTBa. Pa30Bble Nepexoabl 5 https://m.edsoo.ru/7f41bf72
WToro no pasgeny 24
Pa3nen 4. JIEKTPOJANHAMUKA
Bubnmoteka LLOK
4.1 AMeKTpocTaTMKa 10 1 https://m.edsoo.ru/7f41bf72
42 MOCTOSAHHbIN 3NEKTPUYECKINIA TOK. TOKM B pa3INYHbIX 12 1 1 Bubnnoteka LLOK
' cpefax https://m.edsoo.ru/7f41bf72
WToro no pasgeny 22
Pe3epBHOe Bpems 2 1



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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11 KIIACC

KoaundecTBOo yacoB 3.]'IeKTp0HHI>Ie
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne /i Konrpoabusie IIpakTuueckue
NporpaMmsl Bceero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOAUNHAMUKA
11 MarHuTHoe none. dneKTpoMarH1MTHas 11 1 3 Bubnuoteka LIOK
' NHAYKUNA https://m.edsoo.ru/7f41c97c
WToro no pasgeny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
91 MexaHn4YecKmne N 31eKTpOMarHUTHble 9 1 Bubnnoteka LILOK
' Kone6aHus https://m.edsoo.ru/7f41c97c
99 MexaHW4YecKue 1 3M1IEKTPOMarHUTHbIE 5 1 Bbubnnoteka LIOK
' BOJTHbI https://m.edso00.ru/7f41c97¢c
bubnmoteka LLOK
23 Onmika 10 3 https://m.edsoo.ru/7f41c97¢c
WToro no pasgeny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJIBHOCTH

OcCHOBbI CneLmansHOM Teopum

bnbnmoteka LLOK

A 4 1
3 OTHOCUTENbHOCTU https://m.edsoo.ru/7f41c97c
WToro no pasgeny 4
Pasznea 4. KBAHTOBASA ®U3UKA
o Bbubnunoteka LIOK
4.1 ONeMeHTbl KBaHTOBOMW ONTUKN 6 htts://m.edsoo.ru/7fA1c97c
bubnnoteka LIOK
42 CTpoetme atoma 4 https://m.edsoo.ru/7f41c97¢
4.3 ATOMHOE a4p0o 5 bubnmoreka LIOK

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



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

WToro no pasgeny

15

Pa3pea S. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubnmoteka LLOK

5.1 AneMeHTbl aCTPOHOMMM N aCTPOPU3NKM 7 https://m.edsoo.ru/7f41c97c
WToro no pasgeny 7
Pazngen 6. OBOBLIAIOUIEE IOBTOPEHUE

61 OboGuaouee nosTopeie ‘ —
WToro no pasgeny 4
Pe3epBHOe Bpems 3
OBLLEE KOTMYECTBO YACOB IO NMPOIrPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHUE
10 KITACC

KosmuecTBo yacoB

Ne Tema vpoka K n Hara JJIeKTPOHHBbIE U(PPOBbIE 00pa3oBaTebHbIE
OHTPOJIbHbIE aKTHYecKue

n/n P Bcero P p H3yYeHHs]  pecypehl

padoThI padoThI

dun3nKa — HayKa o
npupoge. HayuHble
MeTO/bl MO3HaHUA
OKpY>KatoLLLero Mupa

Posb 1 MecTo (P13nKK B
(hopmMmnpoBaHmM
COBPEMEHHOW Hay4HOM
KapTUHbI MU1pa, B
MPaKTUYECKOiA
[eATeNnsHOCTY N0Aein

1 02.09 bnbnmoteka LIOK https://m.edsoo.ru/ff0c32e2

1 04.09 Bnénmoteka LIOK https://m.edsoo.ru/ff0c33e6

MexaHunyeckoe
[IBVKEHME.
OTHOCUTENBHOCTb
3 MeXaHM4ecKoro 1 09.09 Bnénmoteka LIOK https://m.edsoo.ru/ff0c3508
LBVDKEHUS.
NepemelLeHue,
CKOPOCTb, YCKOpPEHME

PaBHOMepHOe
4 NPAMONMHeRHoe 1 11.09 Bubnuoteka LIOK https://m.edsoo.ru/ff0c3620
[BVKeHue

PaBHOYCKOpeHHOe
5 NPAMONMHeRHoe 1 18.09 Bubnmoteka LIOK https://m.edsoo.ru/ff0c372e
[BVDKEHME

CBo6ofHOe najeHme.
6 YCKopeHne cBo60AHOr0 1 21.09 bubnunoteka LIOK https://m.edsoo.ru/ff0c39cc
nageHus

KpuBonuHeiiHoe
ABWKeHue. [iBuxKeHne
maTepuabHON TOUKM
M0 OKPY)XXHOCTH

1 25.09 Bubnmoteka LLOK https://m.edsoo.ru/ff0c3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

MpyHUMN
OTHOCUTE/NIbHOCTU
["anunes.
ViHepumanbHble
CUCTeMbI OTCYeTa.
lMepBblii 3aKOH
HbloTOHa

28.09

bubnunoteka LIOK https://m.edsoo.ru/ff0c3be8

10

11

12

Macca Tena. Cuna.
MpuHUMN
cynepnosunuum cun.
BTopoli 3akoH
HbloTOHa ana
maTeprasibHON TOUKM

TpeTnii 3aKoH
HbloTOHa ana
maTepuabHbIX TOYeK

3aKOoH BCeMUpHOro
TaroteHus. Cuna
TSXKeCTW. MNepsas
KOCMUYECKasA CKOPOCTb

Cwvna ynpyrocTtu. 3aKoH
"'yka. Bec Tena

02.10

05.10

09.10

12.10

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

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

bubnunoteka LIOK https://m.edsoo.ru/ff0c3d00

bubnunoteka LIOK https://m.edsoo.ru/ff0c3e18

13

Cwuna TpeHus.
KoathpmumeHT TpeHus.
Cwna conpoTuseHus
npwn ABWXXeHWUU Tena B
XWLKOCTU U rase

16.10

bubnunoteka LIOK https://m.edsoo.ru/ff0c3f76

14

MocTynaTensbHoe n
BpaLaTesibHoe
[IBVMXXeHME abCoNOTHO
TBEPAOro Tena.
MomeHT cunbl. Mneyvo
CU/bl. YcnoBus
paBHOBecUs TBEPLOro
Tena

19.10

bubnunoteka LIOK https://m.edsoo.ru/ff0c41a6

15

Vmnynsc
MaTtepuanbHON TOUKN,

23.10

Bubnmoteka LLOK https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

CUCTEMBI
MaTepuasibHbIX TOUEK.

Mmnynbc cunbl. 3aKoH
COXpaHeHMsa UMNYNbCa.
PeakTvBHOe fBUXeHWe

16

17

18

PaboTa 1 MOLLHOCTb
cunbl. KnHetnyeckas
3HEpPrus matepuasbHON
TOYKMW. Teopema 06
N3MEHEHUN
KMHETUYECKOI aHeprum

lNoTeHUManbHasa
3Heprus.
lNoTeHUmanbHasa
3Heprusa ynpyro
LethopMMpOBaHHOWA
NPY>XWHbI.
lNoTeHUManLHasa
3Heprus Tena B6m3m
NMOBEPXHOCTUN 3em/n

MoTeHuManbHble 1
HenoTeHU abHble
cunbl. CBsi3b paboThl
HenoTeHLMaNbHbIX CUJT
C U3MEHEHMEM
MeXaH14eCKoM 3Heprum
CUCTEMbI Te/. 3aKOH
coxpaHeHus
MeXaHNYeCKON 3Heprum

26.10

30.10

09.11

bubnunoteka LIOK https://m.edsoo.ru/ff0c4502

bubnnoteka LIOK https://m.edsoo.ru/ff0c461a

bubnunoteka LIOK https://m.edsoo.ru/ff0c478c

19

JlabopaTopHas paboTa
«lccnefoBaHme CBA3M
paboTbl CUMbI C
N3MEHEHWEM
MeXaHNYeCKOM 3Heprum
Tena Ha npumMepe
pacTsXXeHus
PE3NHOBOIO XIyTa»

13.11



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

20

KoHTposbHas paboTa
no Teme «KnHemartmka.
JVHaMnKa. 3aKoHbI
COXpaHeHus B
MeXaHUKe»

16.11

bubnunoteka LIOK https://m.edsoo.ru/ff0c4b74

21

OCHOBHbIEe NMOMOXKEHNS
MOJIEKY/IAPHO-
KMHETUYECKOI Teopuw.
BpoyHoBCKoe
ABvxeHne. Anddysns

20.11

bubnunoteka LIOK https://m.edsoo.ru/ffOc4dc2

22

23

XapakTep ABVKEHNA U
B3aMMO/EeNCTBIS
4acTuL, BELLIECTBaA.
Mopgenu cTpoeHns
rasos, XWAKOCTEN 1
TBEPAbIX TEN

Macca monekyn.
KonnyecTso BeLecTBa.
lMocToaHHaa Asoragpo

23.11

27.11

https://yandex.ru/video/preview/7253773736821154394

https://yandex.ru/video/preview/17419595586774542175

24

25

26

Tennosoe paBHOBecHe.
Temnepatypa u eé
n3mepeHue. LLikana
Temnepatyp Llenscusa

WpeanbHbili ra3 8 MKT.

OCHOBHOE YpaBHeHMe
MKT

AbcontoTHas
TemrepaTypa Kak mepa
CpefHei KNHETUYECKOW
3HEPrUN ABMKEHNS
MONeKY/. YpaBHEHME
MeHpeneesa-
KnaneiipoHa

30.11

https://yandex.ru/video/preview/2382715904586258967

bubnunoteka LIOK https://m.edsoo.ru/ffOc4fde

Bubnunoteka LIOK https://m.edsoo.ru/ff0c511e

27

3aKkoH [lanbToHa.
["a30Bble 3aKOHbI

28

JlabopaTopHas paboTa
«WccnepoBaHne



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://yandex.ru/video/preview/7253773736821154394
https://yandex.ru/video/preview/17419595586774542175
https://yandex.ru/video/preview/2382715904586258967
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

29

3aBUCHMOCTY MEXy
napameTpamu
COCTOSIHMS
Pa3pPEXeHHOro rasa»

M3onpouecchl B
naeanbHOM rase u ux
rpacuyeckoe
npeacTaB/ieHne

bubnunoteka LIOK https://m.edsoo.ru/ff0c570e

30

31

BHyTpeHHss aHeprus
TepMOAMHaMUYECKON
CUCTEMBI M CMOCO6bI eé
N3MEHeHUS.
KonnyecTtso TennoTsl 1
paboTta. BHyTpeHHss
3HEprus 0AHOATOMHOIO
naeanbHOro rasa

Buabl Tennonepeaayy

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

bubnunoteka LIOK https://m.edsoo.ru/ff0c5c36

32

33

Y penbHas
TENI0EMKOCTb
BeLecTBa. KonmyecTso
TennoTbl Npu
Tennonepegave.
AanabaTHbIin npoLecc

lMepBblii 3aKOH
TEPMOAUHAMUKM U €ro
NPUMEHEHME K
n3onpoueccam

bubnunoteka LIOK https://m.edsoo.ru/ff0c5c36

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

34

35

HeobpaTuMoCTb
MPOLLeCCcoB B NPUPOE.
BTopoit 3aKoH
TepMOANHaMUKN
MpuvHUMN AENCTBUS U
KA tennosoi
MaLLWHbI

bubnunoteka LIOK https://m.edsoo.ru/ff0c6230

bubnunoteka LIOK https://m.edsoo.ru/ff0c600a

36

Linkn KapHo n ero
Kra

https://yandex.ru/video/preview/13570492356666 763534

37

JKO/ornyeckme

https://www.youtube.com/watch?v=r5gJBCoZ6F4



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://yandex.ru/video/preview/13570492356666763534
https://www.youtube.com/watch?v=r5gJBCoZ6F4

38

npo6nemMbl
TernI03HepreTMkm
O606LatoLLmMin YpoK
«MonekynspHas
(pn3mka. OCHOBBI
TEPMOAVHAMUKN»

bubnunoteka LIOK https://m.edsoo.ru/ff0c6938

39

KoHTposbHas paboTa
no Teme
«MonekynspHas
(hm3mka. OCHOBbI
TEePMOAVHAMUKN»

bubnunoteka LIOK https://m.edsoo.ru/ff0c6a50

40

41

MapoobpasoBaHue u
KOHAeHcauus.
VicnapeHne 1 KnneHve

AOCONMTHAA U
OTHOCUTENbHAs
BNI@XKHOCTb BO3A4yXa.
HacblILLeHHbIA nap

bubnunoteka LIOK https://m.edsoo.ru/ff0c63b6

bubnunoteka LIOK https://m.edsoo.ru/ff0c64d8

42

43

44

TBéppoe Teno.
Kpuctannuyeckue n
amopgHble Tena.
AHM30TPONKUS CBOWCTB
KpucTannos. XXuakue
KpucTanbl.
CoBpeMeHHbIe
marepuaibl

lnaBneHne n
Kpuctanimsaums.
YaenoHaa Tennorta
naBneHuns.
Cybnumaums

YpaBHeHME TEMNI0BOI0
banaHca

bubnunoteka LIOK https://m.edsoo.ru/ff0c65f0

bubnunoteka LIOK https://m.edsoo.ru/ff0c6708

bubnunoteka LIOK https://m.edsoo.ru/ff0c6820

45

SnekTpusauus Ten.

ANeKTPUYECKWIA 3apsag,

[Ba Bnaa
3NEKTPUYECKINX

bubnunoteka LIOK https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsifioB

46

MpoBOAHUKMN,
LVN3NEKTPUKN 1
MonynpOBOAHNKMN.
3aKOH coxpaHeHus
3NIEKTPUYECKOro 3apasa

bubnunoteka LIOK https://m.edsoo.ru/ffOc6bcc

47

48

49

B3avmopeiicteue
3apAaoB. 3aKoH
KynoHa. ToueuHblii
3NEKTPUYECKUNIA 3apsaj,

Hanps»KéHHOCTb
3N1EKTPUYECKOro Nons.
MprHUMN
cynepnosnuuu
3NEKTPUYECKUX MOSENA.
JINHUN HanpsXEHHOCTH

Pabota cun
3N1eKTPOCTaTUYECKOr0
nond. roTteHyunan.
Pa3HoCTb NoTeHLManos

bubnunoteka LIOK https://m.edsoo.ru/ffOc6ces

bubnunoteka LIOK https://m.edsoo.ru/ffOc6df2

bubnunoteka LIOK https://m.edsoo.ru/ff0c6f00

50

51

MpoBOAHUKNK U
[IM3NEKTPUKN B
3/1IEKTPOCTATUYECKOM
rnone.
[nanekTpnyeckas
NPOHNLAEMOCTb

ONeKTPOEMKOCTb.
KoHaeHcaTtop

bubnunoteka LIOK https://m.edsoo.ru/ff0c7018

bubnunoteka LIOK https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTb
MN/I0CKOro
KOHJeHcaTopa.
3SHeprusa 3aps>KeHHOro
KOHAeHcaTopa

bubnunoteka LIOK https://m.edsoo.ru/ff0c72c0

53

JlabopaTopHas paboTa
"MN3mepeHmne
3/IEKTPOEMKOCTH
KoHAeHcaTopa"



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

54

MpuHUMN AENCTBUS U
npuMeHeHve
KOH/EeHCaTopoB,
KOMMpPOBaSIbHOTO
annapaTta, CTPyMHOro
NpUHTEpA.
AneKTpocTaTnyeckas
3awmTa. 3asemneHue
3/1eKTPONprU60opPOB

https://yandex.ru/video/preview/6587976195910072105

55

DNEKTPNYECKUIA TOK,
YCNOBMS €ro
CYLLIECTBOBaHWSI.
MocTosAHHbBIN TOK. Cuna
ToKa. HanpsbkeHue.
ConpoTusneHue. 3aKoH
Owma ans y4yacTka Lenm

https://yandex.ru/video/preview/6913570238543306895

56

57

MocnepoBaTensbHoOE,
napannensHoe,
CMeLLaHHoe
CoeAuHEHNe
NMPOBOAHVKOB.
JabopaTopHas paboTa
«3y4yeHne
CMeLLaHHOro
coeAnHeHus
pe3nCTOpPOB»

PaboTa 1 MOLLHOCTb
3/IEKTPNYECKOTO TOKA.
3akoH [koyna-JleHua

0.5

bnbnmoteka LIOK https://m.edsoo.ru/ff0c74f0

bubnunoteka LIOK https://m.edsoo.ru/ff0c7838

58

3akoH Oma 1 NosHow
(3aMKHyTOI)
3NEKTPUYECKOM Lienu.
KopoTKoe 3ambiKaHue.
JabopaTopHas paboTa
«3mepeHmne 34C
NCTOYHMKA TOKA 1 ero
BHYTPEHHEro
COMPOTMB/IEHUA»

0.5

Bubnunoteka LIOK https://m.edsoo.ru/ff0c7ae0



https://yandex.ru/video/preview/6587976195910072105
https://yandex.ru/video/preview/6913570238543306895
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

59

60

61

ONEeKTPOHHasA
NMpPOBOANMOCTb
TBEPAbIX META/I/OB.
3aBUCUMOCTb
COMpPOTUB/EHUSA
MeTan10B oT
Temnepartypbl.
CBepxnpoBoAMMOCTb

ANEKTPNYECKMNIA TOK B
BaKyyme. CBOINCTBa
3NEKTPOHHbIX MYYKOB

[MonynpoBOAHUKN, UX
Co6CTBEHHAA U
npvMecHas
NPOBOAMMOCTb.
CsoiicTBa p—n-
nepexoga.
MonynpoBoAHNKOBbIE
npuoopsbI

bubnunoteka LIOK https://m.edsoo.ru/ff0c84ae

62

ANEKTPNYECKMNIA TOK B
pacTBopax v pacrniasax
3N1EKTPO/INTOB.
ANeKTponnTUYecKas
Amnccoumaums.
DNEeKTPonn3

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

63

64

ANEKTPUNYECKUNIA TOK B
rasax.
CamocToATeNbHbIN 1
HeCamoCTOSATE/bHbIN
paspag. MonHus.
Mnasma

AneKTpuYecKme
npubopbl 1 yCTpoicTBa
N NX NPaKTUYecKoe
npumeHeHwue. MNpasuna
TEXHWKW 6e30MacHOCTU

Bubnunoteka LIOK https://m.edsoo.ru/ff0c84ae

bubnunoteka LIOK https://m.edsoo.ru/ff0c86fc

65

O606LLarLLMIA YPOK

bubnunoteka LIOK https://m.edsoo.ru/ff0c88be



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be

«QNEKTPOANHAMMUKA»

KoHTponbHas paboTta
rno Teme
«INeKTpocTaTmKa.
MOCTOSAHHBIN
3NEKTPUYECKUIA TOK.
66 TOKW B pa3INyHbIX
cpegax»
/Bcepoccuitckas
npoBepoYHas paboTta
npy NPOBELEHUN Ha
OYyMa)KHOM HocuTene

bubnnoteka LIOK https://m.edsoo.ru/ff0c8a8a

Pe3epBHbIi YPOK.
KoHTposbHas paboTa
no Teme
"OnekTpoaMHammnka"
Pe3epBHbIi YPOK.

68 O606LLaLLMA YPOK M0
Temam 10 Knacca

67

bubnunoteka LIOK https://m.edsoo.ru/ff0c8c56

bubnunoteka LIOK https://m.edsoo.ru/ffOc8f6c

OBLULEE KOJIMYECTBO
YACOB MO NPOIrrPAMME

68



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

Ne

. Tema ypoka

KoaudecTBO 9acoB

KonTposabHbie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jlara
U3ydeHust

JJIeKTPOHHBbIE U(PPOBbIE 00pa3oBaTeIbHbIE
pecypcsbl

[MOCTOSAAHHbIE MArHUTBI
N UX B3aNMOAENCTBMUE.
MarHuTHoe none.
BekTop MarHMTHOM
NHAYKUNK. JTuHUK
MarHUTHON MHAYKUMM

04.09

Bnbnmoteka LIOK https://m.edsoo.ru/ff0c9778

MarHuTHoe none
NPOBOJHMKA C TOKOM.
OnbIT OpcTesa.
B3avmogeiictaue
NPOBOAHWNKOB C TOKOM

06.09

bubnunoteka LIOK https://m.edsoo.ru/ff0c98fe

JabopaTopHas paboTa
«3yyeHne MarHMTHoro
Mo KaTyLLUKM C
TOKOM»

08.09

bubnunoteka LIOK https://m.edsoo.ru/ff0c98fe

[elicTBre MarHUTHOro
No/s Ha NPOBOAHUK C
TOoKOM. Cuna Amnepa.
JabopaTopHas paboTa
«MccnefoBaHme
[eCTBINA NOCTOSHHOIO
MarHuTa Ha pamKy ¢
TOKOM»

11.09

bubnunoteka LIOK https://m.edsoo.ru/ff0c9ac0

[eiicTBME MarHUTHOIO
Nons Ha ABVXXYLLYHOCS
3apsHKeHHYH0 YacTuLy.
Cwvna JlopeHua. Pabota

13.09

Bubnnoteka LLOK https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

cunbl JlopeHua

SNeKTpoMarHmTHas
NHAYKUKS. INoToK
BEKTOpa MarHUTHOM
nHaykummn. 34C
NHOYKLMN. 3aKOH
3/1eKTPOMarH1THOW
NHAYKUMK Dapaes

15.09

NabopaTopHas paboTa
«WccnepoBaHne
ABNEHMS
31eKTPOMarH1THOW
NHAYKLMN»

18.09

bubnunoteka LIOK https://m.edsoo.ru/ff0cal50

VIHOYKTUBHOCTb.
fABneHue
camouHaykuun. 34C
CaMOUHAYKLNN.
SHeprusa MarHUTHOro

Nnosia KaTyLlKN C TOKOM.

ONeKTpomMarHUTHoe
none

TexHuyeckue
YCTPOMCTBA U UX
NPUMEHeHNe:
NMOCTOAAHHbIE MarHUTbl,
3N1EKTPOMArHUTbI,
3NeKTpoaBUraTenb,
yCKopuTenu
3/leMeHTapHbIX YacTuL,
WNHAYKLNOHHAA Nneyb

20.09

22.09

bubnunoteka LIOK https://m.edsoo.ru/ff0ca600

10

0, O606LatoLLMNIA YPOK
«MarHuTHoe none.

25.09

bubnunoteka LIOK https://m.edsoo.ru/ffOcab82



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82

DneKTpomarHuTHas
NHAYKLNSA»

11

KoHTposnbHas paboTta
rno teme «MarHuTHoe
none.
AneKTpoMarHuTHasa
NHOYKLMA»

27.09

bubnunoteka LIOK https://m.edsoo.ru/ff0cad58

12

CBo6oaHble
MexaHn4ecKme
KonebaHus.
["apMoOHMYeckune
KonebaHus. YpaBHeHue
rapMOHUYECKNX
KonebaHWiA.
MpeBpaLleHne aHeprum

29.09

bubnunoteka LIOK https://m.edsoo.ru/ffOcaf06

13

14

JNabopaTopHas paboTa
«ccnenoBaHue
3aBMCUMOCTU Meproaa
MasbIX KonebaHmia
rpysa Ha HUTW OT
ANVHbI HATW 1 Macchbl
rpysa»

KonebatenbHbiii
KOHTYp. CBOGOAHbIE
3NeKTPOMarH1THbIE
Kone6aHus B
naeanbHOM
KonebatenbHOM
KOHTYype. AHanorus
MeXay MexaHU4YeCcKUMum
N 3NEKTPOMarHUTHbIMU
KonebaHnamu

02.10

04.10

bubnunoteka LIOK https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

15

®dopmyna TomcoHa.
3aKOH coxpaHeHus
3Heprun B naeasbHOM
KonebatenbHOM
KOHTYpe

06.10

bubnunoteka LIOK https://m.edsoo.ru/ffOcb9c4

16

17

NpencTaBneHue o
3aTyxaroLmx
KonebaHmsX.
BbIHY)XAEeHHble
MexaHun4eckue

KonebaHus. Pe3oHaHcC.

BbIHY»X[€HHble
3N1eKTPOMarHuTHbIe
KonebaHus

MepeMeHHbIN TOK.
CuHyconaanbHbli
NepeMeHHbII TOK.
MoLHocTb
NnepeMeHHOro ToKa.
AMNANTYOHOE U

[EVCTBYIOLLIEE 3HAUEHNE

CWUNbl TOKa N
Hanps>KeHna

09.10

11.10

bubnunoteka LIOK https://m.edsoo.ru/ffOcbb86

bubnunoteka LIOK https://m.edsoo.ru/ffOcbd34

18

TpaHcgopmatop
Mpon3BoacTBO,
nepegaya u
noTpe6neHune
3NEKTPUYECKON
3Heprum

13.10

https://yandex.ru/video/preview/2147081242902052563

19

YCTpPOACTBO U
MpaKTUYecKoe
NpYMeHEeHNe
3NEKTPUYECKOr 0

16.10

Bubnmoteka LLOK https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://yandex.ru/video/preview/2147081242902052563
https://m.edsoo.ru/ff0cc324

3BOHKa, reHepaTopa
MepemMeHHOro TOKa,
NMHWIA aneKTponepeaay

20

3KONIOTMYECKME PUCKM
npw NPOn3BOACTBE
3NIEKTPO3Hepruu.
KynbTypa
MNCNonb30BaHNA
3N1EKTPO3Heprumn B
MOBCELHEBHOM >KN3HW

18.10

21

22

23

24

MexaHnyecKune BOJHbI,
ycnosus
pacnpocTpaHeHus.
Mepnog. CKopocTb
pacnpocTpaHeHus u
L/IMHA BO/HbI.
lMonepeyHble 1
NPOAO0/bHbLIE BOSHbI

3BYK. CKOpOCTb 3BYKa.
"POMKOCTb 3BYKa.
BbicoTa ToHa. Temb6p
3ByKa
ANeKTpoOMarHUTHbIe
BOJIHbI, X CBOICTBA U
ckopocTb. LLikana
3N1eKTPOMarHUTHbIX
BOJIH

MpUHUMMbI pagnMocBA3n
N TeneBuaeHus.
PasButne cpeacts
cBA3n. Pagnonokauus

20.10

23.10

25.10

27.10

bubnunoteka LIOK https://m.edsoo.ru/ffOccas4

bubnunoteka LIOK https://m.edsoo.ru/ffOcccOc

Bubnunoteka LIOK https://m.edsoo.ru/ffOccfe0

https://yandex.ru/video/preview/8805349732904583664

25

KoHTponbHas paboTa

30.10

bubnunoteka LIOK https://m.edsoo.ru/ffOcc6f8



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://yandex.ru/video/preview/8805349732904583664
https://m.edsoo.ru/ff0cc6f8

«KonebaHusa 1 BOMHbI»

26

27

28

MpAMonuHeliHoe
pacrnpocTpaHeHKe cBeTa
B OIHOPOAHOIA cpefe.
TOYeYHbI UCTOYHMK
cBeTa. Jlyy cBeTa

OTpaxkeHue cBeTa.
3aKOHbI OTpaXKeHNs
cseTa. [locTpoeHune
N306paXkeHnin B
MN/IOCKOM 3epKasie

MpenomneHwue ceeTa.
MonHoe BHYTPeHHee
OTpPaXXeHMe.
MpeaensHbliA yron
MOTHOFO BHYTPEHHETO
OTPaXXeHMs

08.11

10.11

13.11

bubnunoteka LIOK https://m.edsoo.ru/ff0cd350

bubnunoteka LIOK https://m.edsoo.ru/ffOcd4e0

bubnunoteka LIOK https://m.edsoo.ru/ffOcd7f6

29

30

31

JlabopaTopHas paboTa
«3mepeHne
nokasarens
NPenomMIeHna CTekna»

JInH3bl. [ocTpoeHne
N306paXKeHN B NNH3E.
dopmyna TOHKOM
JIMH3bl. YBeNnYeHne
JINH3bI

JlabopaTopHas paboTa
«MccnepoBaHue
CBOICTB N306paKeHNIA
B /IH3aX»

15.11

17.11

20.11

Bubnunoteka LIOK https://m.edsoo.ru/ff0cd67a

bubnunoteka LIOK https://m.edsoo.ru/ffOcddle

https://yandex.ru/video/preview/12360672715377415534

32

[wvcnepcusa ceeTa.
CnoXKHbIlA cocTaB

2211

https://yandex.ru/video/preview/4255286073143572320



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://yandex.ru/video/preview/12360672715377415534
https://yandex.ru/video/preview/4255286073143572320

6enoro ceeta. LiBeT.
NabopatopHas paboTa
«HabnoaeHne
Aucnepcun ceeta»

33

WHTepdepeHLms ceeTa.
Jndpakuns ceeta.
AndpakuroHHas
peLuéTka

2411

bubnunoteka LIOK https://m.edsoo.ru/ffOced22

34

35

36

[NonepeyHoCTb
CBETOBbIX BOJTH.
lMonsapu3saunsa ceeta

OnTunyeckune npnobopbLI
N YCTPOICTBA U
YCNoBUS NX
6e3onacHoro
NPUMeHeHNS
["paHuLbI
NPUMEHUMOCTU
K/lacCUYeCKoi
MeXaHUKW. [locTynarbl
creuyanbHon Teopum
OTHOCUTE/IBHOCTU

27.11

29.11

01.12

bubnunoteka LIOK https://m.edsoo.ru/ff0cf02e

https://yandex.ru/video/preview/7476564296356423854

bubnunoteka LIOK https://m.edsoo.ru/ffOcf862

37

38

OTHOCUTENBHOCTb
O[HOBPEMEHHOCT!.
3ameznieHVe BPeMEHN U
COKpaLLeHne 4/INHbI

SHeprusa v uMnNynse
PENATUBNCTCKOM
yacTuubl. CBA3b Macchbl
C 3Hepruvei un
MMNYNbCOM. DHEPrus
MoKos

04.12

06.12

bnbnmoteka LIOK https://m.edsoo.ru/ffOcfa42

bubnunoteka LIOK https://m.edsoo.ru/ffOcfc68



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://yandex.ru/video/preview/7476564296356423854
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

39

KoHTposnbHas paboTta
«OnTtnKa. OCHOBBI
crneyunanbHo Teopun
OTHOCUTE/IbHOCTU»

08.12

Bubnunoteka LIOK https://m.edsoo.ru/ffOcf6f0

40

®0oTOHbLI. Popmyna
MnaHka. SHeprua u
NMNynbC POTOHA

11.12

bubnunoteka LIOK https://m.edsoo.ru/ffOcfe16

41

42

43

44

OTKpbITHE U
nccnefoBaHve
(hoToapdpekTa. OnbIThI
A.T.CrtonetoBa

3aKOoHbI (hoTo3(h(heKTa.
YpaBHeHue DMHLITENHA
AN (hoToapdekTa.
«KpacHasa rpaHmua»
(hoToappexTa

[aBneHue cBerta.
OnbiTel 1. H.
NebeneBa. XMMn4eckoe
[lecTBME CBETA

TexHun4yeckune
YCTPOICTBA U
npakTU4ecKoe
NPUMEHEHNE:
(hOTO3/1EMEHT,
(hoTofaTUMK,
CO/MHeYHas b6artapes,
cBeToamof

13.12

15.12

18.12

20.12

bubnunoteka LIOK https://m.edsoo.ru/ffOcffcs

bubnunoteka LIOK https://m.edsoo.ru/ff0d015e

bubnunoteka LIOK https://m.edsoo.ru/ff0d04a6

45

PeLleHwe 3agay no Teme
«DNIeMEHTbI KBaHTOBO
ONTUKU»

22.12

Bubnunoteka LIOK https://m.edsoo.ru/ff0d0302

46

Mogenb aToma

25.12

bubnunoteka LIOK https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

TomcoHa. OnbITbl
Peseptopaa no
paccesHMo 0-4acTuLl,.
MMnaHeTapHas Mogesb
aToma

47

48

IMocTynatbl Bopa

N3nyyeHune un
nornoLLeHune )OTOHOB
npu nepexofe atoma c
OZJHOTO YPOBHSA 3Hepruu
Ha Apyroi. Bugpl
CMNeKTpoB

27.12

29.12

Bbubnunoteka LIOK https://m.edsoo.ru/ff0dOafa

bubnnoteka LIOK https://m.edsoo.ru/ff0dOafa

49

BosiHOBbIe CBOMCTBa
yactuu,. BonHbl fe
Bpoitns.
KopnyckynapHo-
BOJIHOBOW flyasin3m.
CnoHTaHHoe 1
BbIHY)XEHHOE
N3ny4veHune

bubnunoteka LIOK https://m.edsoo.ru/ff0d0ca8

50

o1

OTKpbITHE
paavoaKTUBHOCTW.
OnbITbl Pe3epdopaa no
OrpefesieHnto cocTasa
pagvoakTUBHOIO
N31y4veHns

CsolicTBa anba-, beta-
, FaMMa-n3y4eHus.
BnvaHune
PaiMoaKTUBHOCTM Ha
XXMBbIE OpraHn3Mbl

Bubnunoteka LIOK https://m.edsoo.ru/ff0d0fd2

https://yandex.ru/video/preview/7622447603610519543

52

OTKpbITME NPOTOHA 1

bubnunoteka LIOK https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://yandex.ru/video/preview/7622447603610519543
https://m.edsoo.ru/ff0d1162

53

HeWTpOoHa. 30TOonbI.
Anba-pacnag.
ONEKTPOHHBLIN U
MO3UTPOHHBLIN 6eTa-
pacnag. Mamma-
n3nyyeHmne

JHeprua csasn
HYK/IOHOB B fifpe.
FAnepHble peakuum.
FAnepHbI peakTop.
Mpo6nemsl,
MepcrneKTuBbl,
3KOMOrnyeckme
acnekTbl AfepHON
3HEPreTUKn

bubnunoteka LIOK https://m.edsoo.ru/ff0d1356

54

55

DnemMeHTapHble
yacTtuubl. OTKpbITUE
no3nTpoHa. MeToapl
HabnoaeHNa 1
perucTpauun

INIEMEHTapPHbIX YacTul,.

Kpyrnblia cTon
«PyHAAMEHTA/IbHbIE
B3aMMO/EeNCTBMS.
EAVMHCTBO (hrsnyeckoit
KapTUHbI MUpa»

ATanbl pa3BuTUA
aCTPOHOMUMU.
MpuknagHoe un
MWUPOBO33pEHYECKOE

3Ha4YeHNE aCTPOHOMUN.

Bup 3B&34HOro Heba.
CosBe3gus, Apkue

bubnunoteka LIOK https://m.edsoo.ru/ff0d0e38

https://yandex.ru/video/preview/979813455113967571



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://yandex.ru/video/preview/979813455113967571

3BE3Abl, NNaHeThbl, X
BMAMMOE ABUXEHMe.
ConHeyHas cuctema

56

ConHue. ConHeyHasn
aKTUBHOCTb. VICTOUHNK
3Heprumn ConHua n
3BE3q

https://infourok.ru/prezentaciya-po-astronomii-na-temu-
etapy-razvitiya-astronomii-11-klass-4138794.html

57

58

59

3BE3/bl, X OCHOBHbIE
XapaKTepUCTUKMN.
3BE&3/1bl FNaBHOM
nocnefoBaTe/IbHOCTH.
BHyTpeHHee CTpoeHne
3Bé34. CoBpeMeHHbIe
npeacTas/ieHns o
MPOUCXOXAEHUN U
asontouun ConHua u
3BE3[

MneuHbI MNyTb —
Hawa ["anakTuka.
MonoxeHwne n
AsmxeHne ConHua B
["anakTuke. ["anakTuku.
UEpHble Ablpbl B Aapax
ranakTnk

BceneHHas. Pa3beraHue
ranaktuk. Teopus
BonbLuoro B3pbiBa.
PennkToBOE n3nyyeHue.
MeTaranaktmka

https://yandex.ru/video/preview/2982279102139109628

https://yandex.ru/video/preview/9699223598341600162

https://yandex.ru/video/preview/11678804627084906279

60

HepeLleHHbIe
npo6/iemMbl aCTPOHOMMUU

https://dzen.ru/a/ZTCclL2u IQLQr 50

61

KoHTponbHas paboTa



https://infourok.ru/prezentaciya-po-astronomii-na-temu-etapy-razvitiya-astronomii-11-klass-4138794.html
https://infourok.ru/prezentaciya-po-astronomii-na-temu-etapy-razvitiya-astronomii-11-klass-4138794.html
https://yandex.ru/video/preview/2982279102139109628
https://yandex.ru/video/preview/9699223598341600162
https://yandex.ru/video/preview/11678804627084906279
https://dzen.ru/a/ZTCcL2u_lQLQr_5O

«2NeMeHTb!
acTPOHOMUY 1
acTpohm3nNKm»
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O606LaLLMIA YPOK.
Ponb usnku n
acTpoHOMUY B
3KOHOMMUYECKOIA,
TEXHO/IOrMYECKO#,
coumasibHoM U
3TNYeCKOW chepax
[eAaTeIbHOCTU YenoBeka

O606LaLLMIA YPOK.
Ponb 1 MecTo (h13NKK 1
acTPOHOMUW B
COBPEMEHHOW Hay4HOW
KapTuHe Mmpa

O606LaLLMIA YPOK.
Ponb m3nyeckoi
Teopuv B
(hopmMmnpoBaHMM
npeacTaBneHNiA 0
(hr3nyeckomn KapTuHe
mmpa

0O6006LatoLLMIA YPOK.
MecTo (hn3myeckoi
KapTMHbI MU1pa B 06LLEM
psLY COBPEMEHHBIX
eCTeCTBEHHO-HaY4YHbIX
npeacTaBneHunii 0

npupoae

https://infourok.ru/prezentaciya-po-astronomii-
prakticheskaya-znachimost-astronomii-klass-

2841739.html

https://studfile.net/preview/4179586/page:21/

https://studfile.net/preview/5021659/page: 2/

66

Pe3epBHbIii YPOK.
MarHuTtHoe norne.

https://yandex.ru/video/preview/565831498490460442



https://infourok.ru/prezentaciya-po-astronomii-prakticheskaya-znachimost-astronomii-klass-2841739.html
https://infourok.ru/prezentaciya-po-astronomii-prakticheskaya-znachimost-astronomii-klass-2841739.html
https://infourok.ru/prezentaciya-po-astronomii-prakticheskaya-znachimost-astronomii-klass-2841739.html
https://studfile.net/preview/4179586/page:21/
https://studfile.net/preview/5021659/page:2/
https://yandex.ru/video/preview/565831498490460442

DneKTpomarHuTHas
NHAYKLMA

Pe3epBHbIii YPOK.
OnTuka. OCHOBBI

67 o 1 https://yandex.ru/video/preview/8238777969431942841
crnewumanbHON Teopun
OTHOCUTE/IbHOCTK
Pe3epHbIi1 YpOK.

68 KearToBaA (puavika. 1 Brubnuoteka LOK https:/m.edsoo.ru/ff0d1784
3NeMEHTbI aCTPOHOMUK
N aCTPOIN3NKN

69 1

OBLULEE KOJIMYECTBO 69

YACOB MO NPOIrPAMME



https://yandex.ru/video/preview/8238777969431942841
https://m.edsoo.ru/ff0d1784




YYEBHO-METOJINYECKOE OBECHEYEHHUE OBPA3OBATEJIBHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YAEHUKA

METOJJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






