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HOACHUTEJIBHASA 3AIIUCKA

PaGouas mporpamma ydebnoro mnpeauwera «®Dusuka» (0a30BbII ypOBEHB)
npenMeTHor obmactu «EcTecTBeHHO-HAyYHBIE MPEAMETHY HA YPOBHE CPEIHETO
oO1mero oOpa3zoBaHus pa3paboTaHa B COOTBETCTBUHU C:

- @enepanbHbIM 3aKOHOM OT 29.12.2012 Ne 273-03 «0O6 obOpazoBaHHH B
Poccuiickoit denepannm» (C U3BMEHEHUSIMU );

- OefepalibHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHAPTOM CPEIHETO
oO1rero o0pazoBaHus, YTBEPKICHHOIO MpUKa3oM MMHHCTEpCTBa 00pa3oBaHUs U
Hayku PD ot 17.05.2012 . Ne 413 (¢ u3BMEHEHUSIMU U JIOTIOJIHEHUSIMHU );

-  @enepanbHOM  00pa3oBaTebHOM  MPOTPaMMOl  CpemHero  oOIero
oOpa3oBaHus, YTBEPKJICHHOU Ipuka3oM MuHmnpocsemeHuss Poccuun ot 18.05.2023
Ne 371 (¢ u3BMEHEHUSIMU U AOTIOJTHEHUSIMHU );

- paboueil mporpaMMoil BOCIIUTAaHUS C YYETOM MPOBEPSieMbIX TpeOOBaHUH K
pe3yapTaraM OCBOEHHMSI OCHOBHOM OOpa3oBaTeNbHOW MPOTrpaMMbl OCHOBHOTO
oOmiero oOpa3oBaHMs: JIyXOBHO-HPABCTBEHHOIO pa3BUTHS, BOCIUTAHUS U
cormanu3anuu odydaronuxcs (Ilpunoxenue).

B nporpamme yuteHsl uaem U mnojoxkeHus KoHuenuuu mnpenojaBaHus
yueOHoro npeamera «Pusnka» B 00pa30BaTENbHBIX opraHu3anusx Poccuiickoii
denepanuu, pealn3ylOIUX OCHOBHbIE 00pa30oBaTelIbHbIE MPOrpamMMbl (MPOTOKOI
ot 3 nexabps 2019 r. Ne [TK-48H).

OCHOBHBIMH HEJIIMHU U3y4eHUs] PU3UKHU B 00IIEM 00pa30BAHUHU SIBIISIIOTCS:

- (QopMUpOBaHUE HUHTEpPeca M CTPEMJICHUS OOyYalolmuxcsi K Hay4HOMY
W3YYECHHUIO TPUPOJbI, pa3BUTHE WX HMHTEJUIEKTyaldbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

- (hOpMHPOBAHNE HAYYHOTO MUPOBO33PEHHUS KaK Pe3yJibTaTa U3y4YCHHs] OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3UKU;

- (dopmupoBaHHE€ YMEHUU OOBACHATH SBJICHUS C HCIOJIb30BaHUEM
(bU3MYECKUX 3HAHUM U HAYYHBIX JI0Ka3aTeIbCTB,;

- (opMupoBaHHE TPEACTABICHUN O pONM (PU3NKK IS Pa3BUTHUS APYTUX
€CTEeCTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

JlocTrkeHHne 3TUX 1iesied 00ecneurBaeTcsl PEelIeHHEeM CIIEAYIONMX 3a7a4d B
npoIriecce u3yueHus Kypca (UMK Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus:

- MpUOOpETEeHNEe CUCTEMBI 3HAaHUN 00 00X (HU3NIECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYIsIpHYl0  (u3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U SJIEMEHTHI aCTPOPU3UKHY;

- ¢dopMHupOBaHWE YMEHUW TPUMEHATH TEOPETHUUYECKUE 3HAHUS IS
OoOBsICHEHUS (PU3NYECKUX SIBIICHUW B TPUPOJE W MJIs TMPHUHATHS TPAKTUYECKUX
PEIIEHU B MOBCEAHEBHOM KW3HH;

-OCBOGHHE CIIOCOOOB peIIeHUs pa3IMYHBIX 3a7ad C SIBHO 3aJaHHOMN
bu3nueckoil MOAEINbI0, 3a/ay, MOJAPA3yMEBAIOIIUX CAMOCTOSITEIBHOE CO3JaHUE
dbu3nyecKoi MoJIeNd, aleKBaTHON YCJIOBUSIM 3a1a4H;

- ToHMMaHHe (U3UYECKUX OCHOB M TPUHIUIOB ACHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

- OBJAJEHUE METOJAMHU CAMOCTOSITEIILHOTO IUIAHUPOBAHUS M TPOBEICHUS
bU3NYECKUX HKCIEPUMEHTOB, aHalIM3a MW UHTEpPHpeTaluu  HUHPpOpMaIuH,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;
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- CO3JaHME€ YCJIOBUHU I Pa3BUTUA YMEHMM IPOEKTHO-HCCIIEN0BATEIbCKOM,
TBOPYECKOU IEATENBHOCTH.

[Ipennaraemeliii B mporpamMMe 1o (U3MKE MepedeHb JTa0OopaTOPHBIX M
NPAKTUYECKUX paboT SBISIETCS PEKOMEHJOBAHHBIM, YUYHUTENb JAeNaeT BBIOOp
IPOBEACHUS JIA0OPATOPHBIX pPabOT U OMBITOB € YYETOM HWHAMBHIYaTbHBIX
oco0eHHOCTEN 00yJaroInXCsl.

Ha wusyuenne ¢usuku (6a30BBI ypOBEHb) HA YPOBHE CpPEAHEro OOIIero
obOpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIO), B
11 xmacce — 68 "yacoB (2 yaca B HEJICIIIO).
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COJEP) KAHHUE OBYUEHUS
10 KJIACC
Pasnen 1. dusuka v MeTOJbl HaydyHOro Mo3HaHUs Puznka — HaykKa O
MIPUPOJE.

Hayunpie MeToapl MO3HAHUSA OKpYyXKarowero mupa. Poib skcniepuMmenTa u
TEOPHH B MPOLECCE MO3HAHUSA TPUPOABI. DKCIEPUMEHT B (PU3HKE.

MopenvupoBanue QU3MYECKUX SIBJICHUN U TpolieccoB. HayuHble runoTessl.
duznyeckre 3aKOHbBI U TeOpUH. ['paHUIBI TPUMEHUMOCTH (DU3UUECKUX 3aKOHOB.
[IpyHLIMT COOTBETCTBUA.

Ponbs u Mecto pusuku B HOpMUPOBAHUHM COBPEMEHHON HAayYHOW KApPTHUHBI
MHpA, B IPAKTUYECKON IEATEIIBHOCTH JIFOACH.

Jemoncmpayuu: AHanoroBble W LIUQPPOBBIE H3MEpPUTENbHBIE MPUOOPHI,
KOMIIBIOTEPHBIC TaTYUKHU.

Paszpnes 2. Mexanuka

Tema 1. Kunematuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUSA.
Cucrema orcuéra. Tpaekropus.

[lepememnienue, CKOpoCTh (CpemHsisi CKOPOCTb, MTHOBEHHasi CKOpPOCTh) U
YCKOPEHHE MAaTE€pUaJIbHOW TOYKHM, MX IPOEKIMM HAa OCU CHUCTEMBI KOOpPIAWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE NpPSIMOJMHEWHOE NBHKeHue. ['paduku
3aBUCHUMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHHUSA, IIyTHU U [EepEeMELICHUs
MaTEepUAIIbHOU TOYKHA OT BPEMEHH.

CBoOoHOE nazieHue. Y CKopeHue CBOOOIHOTO MaICHUsI.

KpuBonmuuennoe nBuxeHue. JIBMKEHHME MATEpPUAJIbHOW TOYKM 10
OKPYKHOCTH C ITOCTOSHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JJUHENHAs
ckopoctk. [lepuon n yacrora oOpamieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyeckrue yCTpOMCTBA W NPAKTHYECKOE TNPHUMEHEHHE: CIHUAOMETP,
JBW>KCHUE CHAPAIOB, UEIHBIE U PEMEHHBIE ITEPEIaYH.

Llemoncmpayuu: Mopnens CUCTEMBI OTCu€Ta, WJUTFOCTPaLUs
KMHEMATHYECKUX XAPAKTEPUCTUK JIBUKEHUS.

[IpeoOpazoBaHue IBUKEHUN C UCIIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3MyXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGntonenne nBuxkeHHs Tena, OpPOLIEHHOrO MOJ YIiOM K TOPU30HTY H
rOpU30HTaIbHO. I3MepeHne yckopeHus: CBOOOAHOTO MaiCHHUS.

Hanpasnenue cKOpoCTH Ipu ABUKEHUHU 110 OKPYKHOCTH.

Vuenuueckuii  oxcnepumenm,  nabopamopuvie  pabomel.  3ydeHue
HEPABHOMEPHOTO IBUKEHUS C LIEJIBIO ONPENEIIEHNS] MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLICHUS MEXKAY IIYTAMH, IPOMACHHBIMU TEJIOM 3a
MIOCJIEAOBATEIbHBIE pPaBHBIE IPOMEXKYTKA BpPEMEHM TIPH PaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydyeHne nBMKEHUS [IAPUKA B BA3KON KUIKOCTH.

N3yuenue aBMxKEHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpuauun  otHocurenbHOocTH  'amunes. IlepBeii  3axkoH  HproToHa.
HMHepunaibHble CUCTEMBI OTCUETA.



5

Macca tena. Cuna. [lpunuun cynepno3uiuu cuil. Bropoit 3akon HeroToHa
JUI MaTepUaIIbHOM TOYKHU. TpeTuit 3akoH HproTOHA [U1s1 MaTepraIbHbIX TOYEK.

3akoH BcemupHoro TtsiroreHus. Cuma Tsokxectu. llepBas kocMuueckas
CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buabsl TpeHusi (mokos, CKOJbXeHUs, kKadeHusi). Cuna TpeHwUs.
Cyxoe Tpenue. Cuna TpeHUsl CKOJIbKEHUS U cuiia TpeHus nokos. Koaddumment
TpeHus. Cuia CONpOTUBIICHUS MTPU ABUKEHHUH TEJA B KUIKOCTH WUIIU Ta3e.

[TocTynarenbHOE U BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tela.

MOMEHT cuiibl OTHOCHUTEIBHO OCH BpaileHus. llnedo cuibl. YcioBus
paBHOBECHS TBEPAOTO TENA.

TexHuyeckre yCTpPOMCTBa M MPAKTUYECKOEC NPUMEHEHHE: IOJUIUITHUKH,
JIBU>)KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu: SIBneHre MHEPUNH.

CpaBHeHME Macc B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenne cuil.

CioxeHune cuil.

3aBUCHUMOCTD CUJIBI YIIPYTOCTH OT Jiepopmanuu.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOJIBEME U MAJICHUU.

CpaBHEHUE CUJI TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomsi. VI3yueHne NBUKEHUS
OpycKka 1o HaKJIOHHOM TIJIOCKOCTH.

Hccnenoanne 3aBUCUMOCTH CHJI YOPYTOCTH, BO3HUKAIOIINX B MPYKUHE U
pEe3UHOBOM 00pa3Iie, OT ux aedopMarium.

HUccnenoBanne ycioBUM paBHOBECHUA TBEPAOrO Tejla, HMEIONIIETO OCh
BpalleHUS.

Tema 3. 3akoHBbI COXpaHeHHs B MEXaHUKE

Nmnynbe maTepuanbHOM TOUKHM (Teja), CUCTEMbl MaTepHaTbHBIX TOYEK.
NMnynbc cuibl U U3MEHEHHE HMMIYJbCa TeNd. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaGoTa cuiibl. MOIITHOCTD CHJTBI.

Kunetnueckass sHeprusi mMaTepHalibHOW TOYKH. TeopemMa 00 H3MEHEHHH
KUHETUYECKON SHEPTHM.

[ToreHunanbHas SHEPrUsl. [ToreHunanbHas SHEPTHS yIpyro
nedhopmupoBaHHor — mpyxuHbl.  [loTeHIManpHas  JHEprust Tena  BOIU3U
MMOBEPXHOCTH 3EMIJIH.

[loTeHnumanbHple W HEMOTEHIMalbHble  cuiibl.  CBsi3b  pabOTHI
HEMOTEHIMAIbHBIX CHJI C M3MEHEHHEM MEXaHUYECKON SHEpPruM CHUCTEMbl Tell
3aKOH COXpaHEHUs] MEXaHUUYECKOW SHEPTHH.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuueckue ycTpoWcTBa M MPAKTUYECKOE NMPUMEHEHHE: BOJIOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu: 3aKOH COXpaHEHUST UMITYJIbCA.
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PeakTuBHOE NBUKEHUE.

[lepexon moTeHNMAIBHON YHEPTUH B KHHETUYECKYIO M 0OPaTHO.

Vuenuueckuii  sxcnepumenm,  n1abopamopHvie  pabomwi.  V3ydeHue
aOCOJIOTHO HEYNpPyroro yaapa ¢ TMOMOIIBI JBYX OJMHAKOBBIX HHTSHBIX
MasTHUKOB.

HccnenoBanue CBsA3M pabOTHI CUJIBI ¢ U3BMEHEHUEM MEXAHUYECKOW SHEPIHH
TeJa Ha PUMEpe PACTSHKEHMSI PE3MHOBOTO JKIyTa.

Paznen 3. Modsekyasipaasi pu3suka 1 TEpMOJAMHAMUKA

Tema 1. OCHOBBI MOJIEKYJISPHO-KMHETHYECKONH TEOPUH

OCHOBHBIE ITOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU U UX OIBITHOE
obocHoBaHue. bpoyHoBckoe aBmwxkeHue. [Auddysusa. Xapakrep ABMKEHUA WU
B3aMMOJICUCTBUS YaCTUL[ BEUIECTBA. MOJENM CTPOCHMsI Ta30B, JKUAKOCTEU U
TBEPABIX T€J U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATUX Mojelnel. Macca u
pa3Mmepsl MoJiekyil. KonnuectBo BemecTBa. [locTtosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkama temneparyp
Llenbcus.

Mopnens wupeanbHOro rasa. (OCHOBHOE YpPaBHEHHME  MOJIEKYJSIPHO-
KMHETHYECKOW TEOPUH HACAIBHOrO raza. AOCONIOTHas TeMIliepaTypa Kak Mepa
CpelHEd KHWHETUYECKOM SHEpPruH TEIUIOBOIO JBMKEHHs vactul raza. l[llkama
temriepatyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHne MeHneneea—Kianelipona.
3akoH [lansToHa. M30mpoueccsl B HACalbHOM Ta3e C INOCTOSHHBIM KOJIMYECTBOM
BenlecTBa. ['paduueckoe mpencTaBlIeHHE H30MPOLECCOB: H30TEpMa, H30X0pa,

n3obapa.
TexHHUeCKHE YCTPOHMCTBA MW MPAKTHUYCCKOE TNPHMCHCHHE: TEPMOMETD,
oapometrp.  [lemoncmpayuu. ONBITHI, JTOKa3bIBAIONIUE JIHCKPETHOE CTPOCHHUE

BelecTBa, (hoTorpaduu MOJIEKYJT OPraHUYECKUX COCTUHEHUN.
OnbiTel 10 U PY3UN KUAKOCTEN U ra30B.
Mopens OpOyHOBCKOTO JBUKEHUS.
Mogens onbita lITepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHHE MEXKMOJIEKYJISIPHOTO
B3aUMOJICHCTBUSA. MoJielb, WILUTFOCTPUPYIOIIAasi MPUPOY JABJICHUS Ta3a HA CTCHKU
cocyJa.

OnbIThl, WUIIOCTPUPYIOIIME YpPABHEHHE COCTOSIHUSI HJICAJIbHOTO Tasa,
U30MpOLIeCChl.  Yuenuueckuii  dKcnepumenm,  J1abopamopusle  pabomul.

Omnpenenenre Macchl BO3/1yXa B KJIJACCHOM KOMHATE HAa OCHOBE M3MeEpeHuil o0bEMa
KOMHATBI, JaBJICHUS U TEMIIEPATYPhI BO3yXa B HEU.

HccnenoBanne  3aBUCMMOCTM  MEXAY  IApaMeTpamMu  COCTOSHMSA
pa3peKEHHOro rasa.

Tema 2. OCHOBBI TEPMOJAMHAMUKH

TepMoanHamMuueckass cucrema. BHYTpeHHSs dHEPrus TEPMOAUHAMUYECKON
CUCTEMBI U croco0bl e€ n3meHeHus. KonnuectBo TemnoTsl U padbora. BHyTpeHHss
DHEpPrus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  temonepenayu:
TEIUIONPOBOJAHOCTD, KOHBEKIUs, U3IydYeHUE. Y AeJIbHas TEINIOEMKOCTh BEIECTBA.
KonnuecTBo TEIIIOTH NpH TEIIONEpEaaye.
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[Tonsitue 00 ammabatHOM mporiecce. llepBhIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJWHAMHKH K u3omporeccam. ['padudeckas
UHTEpIpeTanus paboTh rasa.

BTtopoii 3akon TepmoanHamuku. HeoOpaTtumMocTh Po1IeCCOB B IPUPOJIE.

TerutoBple  mammHbl.  [IpuHOWNBI  JEWUCTBHS  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBanust 3HEPrHUM B TEIUIOBBIX MammHaxX. KoahdumueHT moie3Horo
nevctBus TtemoBod mamuHbl. [ukn KapHo u ero kosdduimeHT mnoje3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.

TexHuyeckne yCTpoOHMCTBA M NPAKTUYECKOE TNIPUMEHEHHE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Llemoncmpayuu: VI3MeHeHnEe BHYTPEHHEW 3HEPTUM TeENla MPU COBEPIICHHUU
paboThl: BbUIET MPOOKM M3 OYTBUIKM TMOJ JACHCTBHEM CXaTOro BO3ayXa,
HarpeBaHue >pupa B JATyYHHOU TpyOKe MyTEM TpeHUs (BUACOIEMOHCTpALIHS).

N3MeHeHne BHyTpEeHHEN SHEPTruu (TeMIlepaTypbl) Tela Ipy TeIuionepeaaye.

OnpIT 1O anuabaTHOMY PpAcCIIUPEHUI0 BO31ayXa (OMBIT C BO3AYILIHBIM
OTHHBOM).

Mogenu mapoBol  TypOWHBI, JBUTaTeNsl BHYTPEHHEro  CropaHus,
PEaKTUBHOIO JIBUTATEIS.

Vuenuueckuii  sxkcnepumenm, nabopamopnvie pabomwei. W3mepenue
YAEIBbHOUN TEMI0EMKOCTH.

Tema 3. ArperatHbie cocTOsIHUA BemecTBa. Ma3oBble MEPEXO/bl.

[Tapoo6pa3oBanue u koHaeHcanus. Mcnapenue u kuneHue. AOGCOIIOTHAS U
OTHOCHUTEJIbHASL BJIAXXHOCTh BO3Ayxa. HacellieHHBIM mnap. YaenbHas TeEmiIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPbl KUIIEHUSI OT JaBJICHHUS.

Teépnoe teno. Kpucranmnuieckue u amopdHbie Tena. AHU30TPOIHUS CBONCTB
kpuctaiuioB. Kuakue kpuctamabl. CoBpemeHHble Matepuaiibl. [lnaBienue u
KpUCTAJUTA3AIHS.

VYnenvHast Teruiota 1iaBieHus. CyOnumarusi. YpaBHEHHE TEILJIOBOTO
OanaHca.

TexHuyeckne yCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUHU MOJTYyUYCHHUS] COBPEMEHHBIX MaTEpHasoB, B
TOM YHUCJIE HAaHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu: CBOMCTBA HACBIILICHHBIX APOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

Crioco0Obl u3MepeHus BIaXKHOCTH.

HaGnronenue HarpeBanust v IJIaBJI€HUS KPUCTAJUIMUECKOTO BEIIEeCTBA.

JleMOHCTpanust KpUCTaIOB.

Vuenuueckuii  skcnepumenm, nabopamopuvle pabomsi.  VI3mepeHue
OTHOCHUTEJIbHOM BIAKHOCTH BO3IyXa.

Pa3znen 4. JieKTpoAMHAMMKA

Tema 1. DuekTpocraTnka

OneKTpu3aums Tell. OJEKTpUYEeCKUMd 3apsna. JlBa BHOa DIIEKTPUYECKHUX
3apsiioB. [IpOBOJHMKHM, TUAJIEKTPUKU W TIOTYNPOBOJHUKHU. 3aKOH COXpaHEHUS
AIIEKTPUUYECKOTO 3apsiia.

Bzaumopeiicteue 3apsinoB. 3akoH Kynona. TodedHBI 3IEKTPUYECKUI
3apsia. DnekTpudeckoe mnoje. Hanpsok€HHOCTh anekTpuueckoro mnotig. [TpuHuun
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CYNEPIO3ULHAN DJICKTPUUYECKUX ToJiel. JIMHMM HanpsKEHHOCTH AIIEKTPUUYECKOTO
TOJISL.

PaGora cun anekrpocratmueckoro mons. llorenmuman.  Pa3HocTh
MOTCHIMANOB. [IpOBOAHMKM W JNUINEKTPUKA B 3BJIEKTPOCTATHUYECKOM TOJIE.
JlnanexkTpryeckas MpOHUIIAEMOCTb.

OnextpoémkocTh. KoHeHcaTop. DNeKTpOEMKOCTD IIIOCKOIO KOHIEHCATOPA.
DHeprus 3apsKEHHOTO KOHIEHCATOpA.

TexHuyeckne yCTpoHCTBA M NPAKTHUYECKOE IPUMEHEHHE: HIIEKTPOCKOIL,
AIEKTPOMETP, DIEKTpOCTaTHUECKas 3allluTa, 3a3eMJICHHE BJIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMUPOBAJIbHBIN aNapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu: Y CTpOWCTBO U IMIPUHIUIN AEUCTBUS IICKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOHUKM B 3JIEKTPOCTATUYECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIM3IIEKTPUKY B SJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTBh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOLIAau
IJIACTUH, PACCTOSAHUS MEXIAY HUMH U JUAJICKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHAEHCATOPA.

Vuenuueckuii  osxcnepumenm, nabopamopmuvie  pabomul.  VI3mepeHue
AIEKTPOEMKOCTH KOHJIEHCATOPA.

Tema 2. IlocToOAHHBIN 3J1eKTPUYeCKNH TOK. TOKM B pa3IMYHBIX cpeaax.

OJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHUS 3JIEKTPUUYECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpspxkenue. 3akon OMa 117151 y4acTKa Lenu.

DJIEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE CONPOTHBJIEHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

Pabora »snextpuueckoro Toka. 3akoH JDxoyns—Jlenua. MolHOCTh
AIEKTPUYECKOTO TOKA.

DIIEKTPOJABHKYIIIAsl CUJla U BHYTPEHHEE CONMPOTUBIICHUE MCTOYHMKA TOKA.
3akon Oma 11 oJTHOM (3aMKHYTO#) 2yiekTpudeckoi nenu. Kopotkoe 3aMblikaHue.

DJIEKTpOHHAs  MPOBOJAMMOCTH  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAIJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX ITYYKOB.

[TomympoBonuuku.  CoOCTBEHHass W NPUMECHass  MPOBOAUMOCTD
noJrynnpoBogHUKOB. CBocTBa p—N-niepexoa. [omynmpoBoHUKOBBIE TPUOOPHI.

ONEKTPUYECKUM TOK B  pacTBOpax M  pacIulaBax dJIEKTPOJUTOB.
DNEeKTpOoIUTHYECKas: AUCCOIUALUS. DIEKTPOIH3.

DNeKTpuuecKuii Tok B razax. CaMOCTOSTEIbHBIM W HECaAaMOCTOATEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuueckue YCTpPOWCTBA U IIPAKTUYECKOE IIPUMEHEHHE: aMIlepMerp,
BOJBTMETP, PEOCTAaT, HWCTOYHUKH TOKa, DJIEKTpPOHArpeBaTelibHbIe MPUOOPHI,
AJIIEKTPOOCBETUTEIIbHBIC TTPUOOPHI, TEPMOMETP COTPOTUBIICHUS, BAKYYMHBIN JTHUOJ,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIHN MO/, TAIbBAHUKA.

Jlemoncmpayuu: VI3MepeHne CUIIbI TOKA U HAIIPSIKCHUS.
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3aBUCUMOCTh COIPOTHUBIICHUSI LUJIUHAPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
IUIOIIAM MOMEPEYHOr0 CEUEHUS U MaTepraa.

CMelaHHOe COeIMHEHHUE TPOBOIHUKOB.

IIpssMoe n3MepeHne dIEKTPOABUKYILEH CHUIIBI.

KopoTkoe 3ambIkaHUE TaJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO
CONPOTHUBJICHUS.

3aBUCHUMOCTh COPOTHUBIICHUSI METAIIOB OT TEMIIEPATYPBL.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoil pa3psa 1 IpOBOJAUMOCTb BO3IyXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

Vuenuueckuit  sxkcnepumenm,  nabopamopuwvie  pabomwl.  V3ydyeHue
CMEIIAHHOTO COEIMHEHUS PE3UCTOPOB.

N3MepeHne 3eKTpOABUKYIIEH CUJIbl UCTOYHUKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaOnronenue anexTposiusa.

MexnpeaMeTHble CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 Kilacce oCylecTBISETCS C
y4€TOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meowcnpeomemnuvle nonsamus, CBA3aHHBIE C U3YYEHHUEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4yHbIM (DakT, runores3a, (u3nMyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CUCTEMbl YpPaBHEHUM, JUHEHHas QyHKIUA,
napaboia, runepooia, ux rpaukud U CBOMCTBA, TPUTOHOMETpUYECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexannyeckoe IBWXKEHUE B KUBOU mpupoje, nuddysus, ocMmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUbI TEIUIONEPEIAYH, TEIJIOBOE PABHOBECHUE),
AIEKTPUUECKHUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: NTUCKPETHOE CTPOECHHME BEUIECTBA, CTPOECHHWE ATOMOB U MOJEKYII,
MOJIb BEUIECTBA, MOJIIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEIN, )KUJIKOCTEN U
ra3oB, JJICKTPUYECKHE CBOWCTBA METAJUIOB, B3JIEKTPOJUTUYECKAS HUCCOLUAIMS,
ranpBaHuka. ['eorpagusi: BIaXXHOCTh BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3zoBaHUE JBUKEHHUI C HCIOIb30BAaHHUEM MEXaHU3MOB,
y4€T TpEeHUs B TEXHHUKE, MOJAUIMIIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakera, BOAOMET WM JApPYTHE), JBUraTeilb BHYTPEHHETO
CrOpaHus, mapoBas TypOHHa, OBITOBOW XOJOJMWIBHUK, KOHIUIIMOHEP, TEXHOJIOTHUH
MOJIYYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE€ HAHOMATEPUAJIOB, |
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
KCEpOKC, CTPYHHBIH PUHTED, AJIEKTPOHArpeBATEIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raTbBAHUKA.

11 KIIACC

Pa3znen 4. DiaekTpoaMHAMMKA
Tema 3. MarautHoe moJjie. JJeKTPOMATHUTHAS UHIAYKIUS
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[ToctostHHbIE  MarHWTHL.  B3auMoOIeicTBHE  MOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mnone. Bektop MarnuTHOM wuHAYKIMM. [IpuHmuMn cynepnosuuuu
MAarHWTHBIX MOJieH. JIMHMM MarHUTHOM MHAYKIMU. KapTWHa NUHUNA MarHUTHON
WHIYKIWH TOJIA IOCTOSHHBIX MarHUTOB.

MaruutHOoe mnoJie NpPOBOAHMKA C TOKOM. KapTuHa nuHWMNA WHAYKUUN
MAarHATHOTO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHMKA M 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT JpcTena. BzanmoneicTBre NpOBOHUKOB €
TOKOM.

Cuia Amrniepa, €€ MOAYJIb U HaIllpaBJICHUE.

Cuna Jlopenna, €€ Moayiab W HampaBlieHHE. JIBIKEHHE 3apsKeHHOM
YaCcTHIIbI B OAHOPOJIHOM MarHuTHoOM mose. Pabora cuibl Jlopenna.

SIBiieHUE DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BEkTOpa MArHUTHOMU
WHIYKIUU. OJEKTPOJBIXKYINAsA Cula HWHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuun @apanes.

BuxpeBoe anektpuueckoe moje. ONEKTPOABIKYIIAs CUila HHAYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS TOCTYNATENBHO B OTHOPOJHOM MarHUTHOM ITOJIE.

IIpaBuino Jlenna.

NHnykTuBHOCTE. SIBIIEHHE CaMOMHAYKUIHH. OJNEKTPOABMKYINAS CHJIA
CaMOMHIYKIIHH.

OHeprusi MarHUTHOTO IOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoOMCTBA U IIPAKTUYECKOE IPUMEHEHHUE: IIOCTOSHHbIC
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUraTElb, YCKOPUTEIN 3JIEMEHTapPHBIX
4aCTHUL, UHIYKIIMOHHAS I1E€Yb.

Jlemoncmpayuu: OnplT Ipcrena.

OTKIIOHEHHUE 3JIEKTPOHHOI'O MMy4YKa MArHUTHBIM MOJIEM.

JIvHMM MHIYKIIUY MarHUTHOTO TTOJIS.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBneHHE 3JIEKTPOMATHUTHOW UHAYKIUU.

IIpaBuino Jlenna.

3aBUCUMOCTbD JIEKTPOABUKYILIEH CHUJIBI HHIYKIIMM OT CKOPOCTH M3MEHEHUS
MAarHuTHOTO IOTOKA.

SIBneHne caMOMHAYKIIUH.

Vuenuueckuii  sxcnepumenm,  n1abopamopHvie  pabomsi.  V3ydeHue
MAarHATHOTO MOJI KaTYIIKH C TOKOM.

Hccenenoanue neMCTBUS IOCTOSIHHOTO MarHUTa HA PaMKy C TOKOM.

Hccnenoanue SBICHUS JIEKTPOMArHUTHOM MHIAYKIIAH.

Pa3nen 5. Kosie0anus u BOJIHBI

Tema 1. Mexann4eckue U 3JIEKTPOMATHUTHBIE KOJIe0aHUS

KonebarenrHasts cucrema. CBOOOIHBIE  MEXaHHUYECKHE  KOJIEOAHMS.
["apmonnyeckue konedanus. [lepumoa, wacrora, amrmumryga u (aza xoseOaHUM.
IIpyXVHHBIN MasATHUK. MareMaTU4eCKUl MasTHUK. YPaBHEHHE TapMOHUYECKUX
koJjiebanuii. [IpeBpailieHre HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSX.
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Konebarenbupiii koHTYp. CBOOOIHBIE SJEKTPOMArHUTHBIC KOJICOAHWS B
UJCATPHOM KOJICOATEIPHOM KOHTYpE. AHAIOTHS MEXKIYy MEXaHUYECKUMHU U
AIEKTPOMAarHUTHbIMU KojebanusiMu. dopmyna TomcoHa. 3akoH coxpaHEHUs
DHEPrUU B UJCATBHOM KOJIEOATEIHbHOM KOHTYDE.

[Ipeacrarnenue o 3aTyxarmux KojacOaHusaX. BoIHY)IeHHbIC MEXaHUUECKHE
koseOanus. Pezonanc. BoiHy ) A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHHUS.

[Tepemennsiii  TOK. CHHYCOMIQIBHBIM NEPEMEHHBIH TOK. MOIIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpancpopmarop. [IponsBoacTBoO, nepegavya u nNOTpedICHUE IEKTPUUECKON
DHEPIruM. JKOJIOTUYECKUE PUCKHU TPU MPOU3BOJCTBE IEKTpo3Hepruu. Kynbrypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckre ycTpoWCTBAa U MPAKTUYECKOE NPUMEHEHHE: DBJIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUM IJIEKTpONEpeaay.

Lemoncmpayuu: ViccnenoBaHue napameTpoB KoJeOaTEeIbHOM CHCTEMBI
(Ipy>XUHHBIA UM MATEMATUYECKUN MASTHHUK).

Habnronenue 3aryxaromux KojieOaHui.

UccnenoBanuie CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Habmronenue pezoHanca.

CB0OOOIHBIE ANEKTPOMATHUTHBIE KOJICOAHUS.

OcuusuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAIIPSKEHUST OT BPEMEHU) JIJIs
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu mociienoBaTebHOM COECIUHEHUM PE3UCTOpa, KATYIIKU
VHJYKTUBHOCTU U KOHJICHCATOPA.

Mojenb JIMHUY JIEKTPONEPENAYH.

Vuenuueckuii  asxcnepumenm, nabopamopmnvie pabomwi. VccnenoBaHue
3aBUCHUMOCTH TIEPUOa MaJIbIX KOJeOaHU rpy3a Ha HUTHU OT JJIMHBI HUTU U MACChl
rpy3a. HccinenoBaHne TIIEpEMEHHONO TOKAa B ILENM M3 IOCIEI0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKN U PE3UCTOPA.

Tema 2. MexaHn4eckue U 3JIEKTPOMATHUTHBIC BOJIHbBI

Mexannueckrne BOJIHBI, YCIOBHSL pacnpoctpadeHus. llepumon. CxopocTh
pacnpocTpaHeHusi W JjuHa BOdHbBL. [lomepeuHble W MPOJONBHBIE BOJHBI.
HnuTtepdepenius u udpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS U3JIYyYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuenrtanus BektopoB E, B, v B anektpomaruutHoi BosnHe. CBoiicTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPAXEHUE, MPEIOMIICHUE, MOspHU3aIus, 1udpaxius,
unTepdepenius. CKOpocTh dJEKTPOMATHUTHBIX BOJIH.

[ITkama 3;1eKTPOMarHuTHHIX BOJIH. [[puMEeHEHNE 3IIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLMIIBI paIMOCBA3U U TENEBUACHUSA. Pagnosokaus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEN CPELBI.

TexHudeckre YCTpOWCTBA M NPAKTUYECKOE MNPUMEHEHUE: MY3bIKAIbHBIE
WHCTPYMEHTHI, YJIbTPA3BYKOBas IMArHOCTMKAa B TEXHUKE W MEAMUIMHE, pajaap,
paauonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.
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Hemoncmpayuu: OO0pa3oBaHWe U PpaCIpPOCTPAHEHHWE TIOTMEPEYHBIX U
IPOIOJIBHBIX BOJIH. Kosebmommeecs Teo Kak UCTOYHHK 3BYKa.

HaGnronenue otpakeHus: M IPETOMIICHASI MEXaHUYECKHUX BOJTH.

Ha6nronenue natepdepennmm u qudpakiin MEXaHUYECKUX BOJTH.

3BYKOBOM pe30HaHC.

HaGnronenue CBsS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOW H
4acTOTOM KOJIeOaHUIA.

HccnenoBanne  CBOMCTB ~ BJIEKTPOMAarHWTHBIX ~ BOJIH:  OTPa)KEHUE,
pesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIIus.

Tema 3. OnTuka

I'eomeTpuueckass ontuka. [IpsAMOIMHEWHOE pacOpOCTPAHEHHE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OTtpakenue cBeta. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n3o0pakeHuit B
MIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3akoHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN
nokaszarenb npenomiieHus. [lomHoe BHyTpeHHee oTpaxeHue. IIpeaenbHbIil yroma
MOJTHOTO BHYTPEHHETO OTPAXKEHUS.

Hucnepcus ceeta. CioxHbIi coctaB Oenoro cseta. Lser.

ColOuparomyie W pacceuBaronue JauH3bl. ToHkass JsmH3a. DOKycHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOW JuH3bL. [locTpoeHue uzoOpaxeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTUKH.

BonnoBass ontuka. Wutepdepennus ceta. KorepeHTHbIE HCTOYHUKH.
YcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHHHUMYMOB B HHTEp(hEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JludpakiuoHHas pemieTka. YcClIoBUE HaOIIOACHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAJE€HWU MOHOXPOMAaTHYECKOrO0 CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyNa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

lemoncmpayuu:  TIpAMOIMHENWHOE pACHpOCTpPAHEHUE, OTPAKEHUE U
MPEJIOMIICHHE CBETA.

OnTtuyeckue MpuOOPHI.

[TonHOE BHYTpEHHEE OTPAKEHUE.

Mopens cBeToBOAA.

HccnenoBanue CBOMCTB N300payKeHU B TMH3AX.

Mogenu MuKpockorna, Teneckomna. HaOmoaenue wuHTepdepeHIIUU CBETa.
HaOmronenue nudpakiuu ceera.

HaOmronenue nucnepcuu cBera.

[Tonyuenue criekTpa ¢ MOMOIIBIO TPU3MBL.

[Tony4yenue cnekTpa ¢ mOMONIbI0 AUGPAKIUOHHON PEIETKY.

HaOmronenue nossipuzanuu cBeTa.
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Vuenuueckuii  sxkcnepumenm, nabopamopHvie pabomwei.  VI3mepenue
mokasaTensi TMpeloMiIeHHus crekia. lccnepoBanue CBOMCTB M300pakeHUN B
JIMH3aX.

Ha6nronenue nucnepcnu cBera.

Pasznes 6. OcHOBBI CIeIUAJBbHOM TEOPUU OTHOCHTEJIbHOCTH

['pannnpl  MPUMEHMMOCTHM  KJIACCMYECKOM  mexaHuku.  [loctymartsl
CIEUHUAIBHOW TEOPUM OTHOCUTEIIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh OAHOBPEMEHHOCTU. 3aAMEIJICHUE BPEMEHU U COKpPAILICHUE
JUTUHBI.

DHeprust U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBsi3p MacChl € SHEPTUEH U UMITYJIbCOM PEISATUBUCTCKON YaCTUIbI. DHEPTUs
nokosi. Paznen 7. KBantoBasi pusnka

Tema 1. DiieMeHTbI KBAHTOBOW ONITUKHU

®otonbl. Dopmyna Ilnanka cBs3u sHeprud (OTOHA C €ro 4YacTOTOM.
OHeprus 1 UMIyJabsC (HOTOHA.

OtkpsiTue u uccinenoanue pororpdexra. Onbitel A.I'. CToneroBa. 3akOHbI
dotorpdexra. YpaBuenue DiHmTeitHa 11 poTodpdexra. «KpacHas rpaHuna»
dboTorddexra.

JlaBnenne ceera. OnbiThl I1.H. JleOGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuyeckue ycTpolcTBa U INMPAKTUUYECKOE NPUMEHEHHE: (POTORIEMEHT,
doroaaTuuk, comHeuHas OaTapesi, CBETOAUO/.

Lemoncmpayuu: ®otodPdekt Ha yCTaHOBKE ¢ IIMHKOBOM TUIACTUHOM.

UccnenoBanue 3akoHOB BHeMHEro GpoTodddekra.

Ceeronuon.

Conneunas Oarapest.

Tema 2. CTpoeHnue atoma

Mopens atroma Tomcona. OnbiTel Pesepdopaa mo paccesHuio o-4acTHL.
[Inanerapnas momens aroma. lloctynater bopa. U3nydyenue u morionieHue
(GOTOHOB MpU MEpexoje aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bunel
cneKTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJOPOIA.

BonHoBreie cBoricTBa yactuil. Bonuel ne bpoiiis. KopryckynsipHO-BOJHOBOU
JTyaJn3M.

CHOHTaHHOE U BBIHYXJACHHOE U3JIyYCHHUE.

TexHuueckne yCTPOMCTBAa M IPAKTUYECKOE IPUMEHEHUE: CIIEKTPAJIbHBIN
aHau3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu: Monens onbita Pesepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HaGnronenue nuHeHyaThIX CIEKTPOB U3ITYUEHHUS.

Jlazep.

Vuenuueckuii  sxkcnepumenm, nabopamopueie pabomul: Habmonenue
JIMHEWYATOTO CIIEKTpA.

Tema 3. ATomHOe sApO

DKCHEPUMEHTHI, JOKA3bIBAIOIINE CIOXKHOCTh CTpoeHus sapa. OTKpeITHE
panuoaktuBHocTH.  OmbiTel  Pesepdopma mo  ompedeneHuro  cocraBa



14
paanoakTUBHOTO W3nydeHus. CoiictBa anbda-, Oera-, TraMMa-U3ITydCHHUS.
Biusitnue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHEe npoToHa U HelTpoHa. HyknonHas monens siapa I'eiizenOepra—
WBanenxo. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anbda-pacnaa. OJEKTPOHHBIA M TMO3UTPOHHBINA Oera-pacman. ['amma-
U3ITydeHHEe. 3aKOH PaIMOAKTUBHOIO paclaja.

DHeprus CBs3M HYKJIOHOB B sifipe. SnepHbie cuibl. JleexT maccsl spa.

Anepnsie peakuuu. Jlenenue u CUHTE3 €.

Anepnwiii peaktop. TepmosiaepHbii cuHTe3. [IpoOieMbl U TEPCIEKTHBBI
AJIEPHON SHEPTETUKU. DKOJOTUUECKUE ACTIEKThI IAEPHON SHEPTETUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.

Mertonabl HAOJIIOICHUS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHIL.

dyHaaMeHTallbHbIe B3auMOJACHCTBUs. EamHCTBO (u3MYECKON KapTHUHBI
MHpa.

TexHuyeckue yCTpouCTBa U NMPAKTUYECKOE TPUMEHEHHE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Lemoncmpayuu. C4€TYNK HOHU3UPYIOIINX YaCTHULL.

Vuenuueckuii  osxcnepumenm, nabopamopuvlie pabomsi. WccneaoBaHue
TPEKOB YaCTHI] (110 TOTOBBIM (hoTOTpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIMKH

Otanbel pa3BUTUA acTpoHOMUHU. lIpukiiamlHOE W  MUPOBO33PEHUECKOE
3HAYEHHUE aCTPOHOMHHU.

Bun 3Bé3nHoro neba. Co3Be3ausi, sipkue 3BE3/bI, TJIAHETHI, UX BUIUMOE
JBH>KCHUE.

ConHeuHas cucrtema.

Connne. ConHeuHasi akTUBHOCTb. McTounuk sHepruu CosiHIA U 3BE3L.
3BE311bI, X OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CHEKTpalbHbIA KJacCc —
CBETHUMOCTBY». 3BE3MBI TJIaBHOM IIOCIEIOBATEIBHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JUIsl 3BE3] TJIABHOW NOCIIENOBATENBHOCTH. BHYTpeHHee cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUN U 3Bomonuu CosHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Muneunsiii [Iyte — nHama ['amaktuka. Ilonoxxenue m nBuwxkenne ConHLA B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIaKTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa06:1a. Paszberanue ramakTuk.
Teopus bonporo B3psiBa. PenmMkToBOE U3ITyYeHHE.

Macmrabnass  crpyktypa BcenenHnoit. Meraranaktuka. Hepeménubie
poOIEMbI ACTPOHOMHMH.

Vuenuueckue wnabnooenus. HabOmoaeHUsT HEBOOPYKEHHBIM TJIA30M €
MCIMOJIb30BAaHUEM KOMITBIOTEPHBIX NPUJIOKEHUN ISl ONPENCIICHUS IOJO0KEHUS
HEeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3nusi CeBepHOTO
nostymapus u sipkue 38€31b1. Habmonenus B Teneckon JlyHsl, muianetr, MiaedHoro
ITyTn.

O0o0maromniee MOBTOPEHUE

Ponp Qu3uku u acTpoHOMHUHM B HKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COIMAJIBHON M ATHYECKOU chepax nesTeTbHOCTH YeJIOBeKa, POJib M MECTO (PU3UKH
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¥ aCTPOHOMHHU B COBPEMEHHOM HAYYHON KapTUHE MHUPA, POJb (PU3HUUECKON TEOpUHU
B (OpPMHUPOBAHUM TIPEACTABICHUNA O (U3UYECKOM KapTHUHE MHpa, MECTO
bU3MYeCKON KapTHUHBI MHpPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUMN O MPUPOJIE.

MexnpeaMeTHble CBA3M

N3yuenue kypca ¢usuku 6a30Boro ypoBHs B 11 Kiacce ocyiiecTBIisieTcs C
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Meowxcnpeomemuvie nouamus, CBSI3aHHBIE C U3yUYEHHEM METOJO0B HAyYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumores3a, (pumyeckas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICTUPOBAHNUE, MOJICIIb, U3MEPEHUE.

Mamemamuxa: pENIEHUE CHCTEMBl YpPAaBHEHUM, TPUTOHOMETPUYECKHUE
GyHKUMU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPhl U MX MPOCKIMH HAa OCH KOOPAMHAT, CIIOXKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMN, MPU3HAKK TMOJ00US TPEYroJbHUKOB,
ompeiesIeHHe MIOMAAU TIOCKUX (GUryp u oobeéMa Ted.

buonocus: >nekTpudeckue SBICHUS B JKUBOW MpHUpOJE, KojeOaTeIbHBIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUE
pajualiy Ha )KUBbIE OPTaHU3MBI.

Xumusi: CTpOEHHME aTOMOB M MOJIEKYJ, KpPHUCTaJUIMYECKas CTPYKTypa
TBEPABIX TN, MEXaHU3Mbl  OOpa30BaHMsI  KPUCTALIUYECKON  PEIIETKH,
CHEKTpalbHbIM aHanmu3. [eoepaghusi: MarHUTHBIE TIOJIOCA 3€MIIM, 3aJICKHU
MarHuTHBIX  pyd, GOTOChEMKA  3€MHOM  TOBEPXHOCTH,  MpeJCKa3aHue
3EMJIETPSICECHUM.

Texnonoeusi: JNWHUW BIEKTPOIEpENay, TEHEpaTop IEPEMEHHOTO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAA I€Yb, pPaaap, PaJAUONPUEMHHK, TEIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN ammapar, BOJOKOHHAsI OITHKA,
coJIHEUHas Oarapes.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O

®U3UKE HA YPOBHE CPEJHETI'O OBIIET'O OBPA3OBAHUSA

OcBoenue ydeOHOTO mnpenmeTra «Pu3nka» Ha ypOBHE CpeIHEro OOIIero
oOpazoBaHus (0a30BbI YPOBEHB) JOJKHO OOECIEUUTh TOCTHUKEHUE CIICTYIOUTUX
JUYHOCTHBIX, METAMPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pE3yJbTaThl OCBOCHHS y4deOHOro mpenmera «Du3nKa
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUEHTAIl{, TO3UTHBHBIX BHYTPEHHUX  YOEXKICHHU, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIecTBa, PaCHIUPEHHE >KHU3HEHHOTO
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OMbITA M OMbITA JEATEIBHOCTH B IMPOLIECCE PeAM3alMU OCHOBHBIX HalpaBJICHUI
BOCIIUTATEIBHON EATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHckoro BOCHUTAHMA: CHOPMHUPOBAHHOCTh TPaKIAHCKOM
MO3UIIMH 00YYaromierocsi Kak akKTUBHOTO M OTBETCTBEHHOTO WJIEHAa POCCUHCKOTO
o0IIecTBa; MPHUHITHE TPATUIMOHHBIX OOIIEUETOBEYECKUX TYMAaHUCTHUYECKHX H
JEMOKPATUYECKUX LIEHHOCTEW; TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTH B
WHTEpecax TpakIaHCKOro oOIecTBa, Yy4acTBOBaTh B CAMOYIPABJICHUH B
o0pa3oBaTeNbHON OpraHu3alliyd; YMEHHE B3aMMOJCHCTBOBATh C COIMAIBHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX (YHKUMSIMH M Ha3HAUYE€HHUEM; TOTOBHOCTH K
T'YMAHUTAPHOM U BOJIOHTEPCKOU AEATEIBHOCTH;

2) nNAaTpUOTHYECKOTr0 BOCIHUTAHUS: CPOPMUPOBAHHOCTH POCCUUCKOM
IPAKIAHCKOM  MACHTUYHOCTH, MATPUOTH3MA; LEHHOCTHOE OTHOIICHHE K
rOCyJapCTBEHHBIM CHMBOJIAM, JOCTHUXKEHUSM POCCUUCKHX YYEHBIX B 00JIaCTH
(U3HUKU U TEXHHKE;

3) AYXOBHO-HPaBCTBEHHOI0 BOCHIUTAHMA: c(hOpMHPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMS, 3THUYECKOTrO TMOBEACHHS; CIOCOOHOCTh OIIEHUBAThH
CUTYyallMl0 U NPUHHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh HA MOPAIBHO-
HPaBCTBEHHbIE HOPMBI W IEHHOCTH, B TOM YHCJIE B JEATEIBHOCTH YYEHOIO;
OCO3HAaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMYMBOr0O OyAYyLIEro;

4) 3CTETMYECKOr0 BOCIHUTAHUA: OCTETUYECKOE OTHOLIEHWE K MUpYy,
BKJIIOYAsl 3CTETUKY HAyYHOTO TBOPUYECTBA, IPUCYILIETr0 (PU3UUECKOIN HAYKE;

S) TpymoBoro BOCHHUTAaHHUSI: MHTEpEC K  pa3iInyHbIM  chepam
npoecCUOHANILHON JESTENBHOCTH, B TOM YHCJE CBA3AaHHBIM C (U3UKON U
TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAaHHBIM BBIOOp Oyaymiell npodeccun u
peasin30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHbl; TOTOBHOCTh U CIIOCOOHOCThH K
o0pa30BaHUIO U CaMOOOpa30BaHUIO B 00ylacTh (U3UKKA Ha TMPOTHKEHHH BCEH
KU3HU;

6) 3Ko0J0rHYecKOro BOCHHMTAHUS: CHOPMUPOBAHHOCTH IKOJIOTMYECKOM
KYJbTYpbl, OCO3HAaHHE TJIO0AJIHHOTO XapakTepa JKOJIOTUYECKUX MpoOsieMm;
IJIAHUPOBAHUE W OCYUIECTBJIIEHUE ACHUCTBUUA B OKPYXKAIOIIECH CpPEe HAa OCHOBE
3HaHMS 1€JIe YCTOMYMBOTO pa3BUTUS YEJIOBEUECTBA; PACIIMPEHHE OIbITa
JeATEIbHOCTH 3KOJIOTMYECKOW HAINpaBJIEHHOCTH Ha OCHOBE MMEIOIIMXCS 3HAHUU
1o (pU3MKe;

7) HeHHOCTH HAY4YHOr0 NMO3HaHUsl: CHOPMUPOBAHHOCTH MHUPOBO33pPEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3BUTUSA (DU3MUECKOM HAYyKH;
OCO3HAHHWE LEHHOCTH HAayYHOM NIE€ATEIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YyUEHHUS
(GU3MKK  OCYHIECTBIIATh MPOEKTHYI0O M  HCCIEAOBATEIbCKYIO JIE€SITEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble Jilornueckue aeiicTBUA:

- CaMoCTOATENbHO (OPMYJIUPOBATh M AKTyaJIU3UpOBaTh MpoOJEeMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;
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- OMpeNeNsaTh LETU NEATeIbHOCTH, 33a/1aBaTh MapamMeTpbl U KPUTEPHH HUX
JIOCTYDKCHHUSI; BBISBIISITh 3aKOHOMEPHOCTH WU MPOTHBOPEUHS B PacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSIX;

- pa3pabaThIBaTh IUIAH PEIICHUS MPOOJIEMBI ¢ YIETOM aHAIN3a UMEIOIITIXCS
MaTepHAITbHBIX M HEMATEPHUATbLHBIX PECYPCOB;

- BHOCUTHh KOPPEKTHBBI B JESATEIHHOCTH, OIICHHUBATH COOTBETCTBUE
pe3ynbTaTOB LIEJISIM, OLIEHUBATh PUCKU MOCIIEACTBUM J1€ITEIbHOCTH;

- KOOPJIMHUPOBaTh M BBHINOJHATH pPAOOTy B YCIOBUSIX peEajIbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

- pa3BUBATh KPEATHBHOE MBIILICHUE MTPU PEUICHUN KU3HEHHBIX MPOOJIEM.

Ba3oBnlIe ucciieqoBarejbLCKHe J1eliCTBUA:

- BJIaJIETh HAYYHOU TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATUSIMU U METOJIaMU
bu3nUecKoil HayKH;

- BIAJACTh HaBBIKAMHU  Y4YCOHO-HCCICMAOBATEILCKOW M MPOCKTHOM
JEATeIbHOCTH B 00sacT  (PU3UKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJIOB peIIeHUs 3a1ad (GU3HIECKOTO COMEpKaAHUS,
MPUMEHEHHUIO Pa3INIHBIX METOJIOB TTO3HAHHUS,

- BJAJETh BHUJAAMH JICSITCIBHOCTH IO TOJYYEHHWIO HOBOTO 3HAHUSA, €r0
WHTEPIPETANNA, TMPEOOPa30OBaHUI0 M TPUMEHEHHIO B Pa3IMYHBIX YYEOHBIX
CUTYallUsIX, B TOM YHCIIE TIPU CO3/IaHUU YY€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

- BBIABJISITH NMPUYMHHO-CIIEACTBEHHBIE CBSI3U U aKTyaJIU3UPOBATH 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOIAUTh apTyMEHTHI JJIsl JI0Ka3aTelIbhCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPbl U KPUTEPUU PEIICHHUS;

- aQHAJIM3UPOBATH TMOJYYEHHBIE B XOJI€ PEIICHUS 3aJaydl pe3yJIbTaThl,
KPUTUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

- CTaBUTh U (POpPMYJIHPOBaTH COOCTBEHHBIE 3aJaud B 0OOpa3oBaTEIbHOU
NEATETLHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

- 1aBaTh OIEHKY HOBBIM CUTYaIIHsIM, OIIEHUBATh MPUOOPETEHHBIN OITBIT;

- yMEeTh TEPEHOCHUTh 3HAHUS TO (U3MKE B TMPAKTUYECKYIO 00JacTh
KU3HEICITCITbHOCTH;

- YMETh UHTETPHUPOBATh 3HAHMSI M3 PA3HBIX MPEAMETHBIX 001aCcTeH;

- BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTMHAIIBHBIE TTOJIXO/IbI ¥ PEIICHUS;

- CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIUE ATbTEePHATUBHbBIC PEIICHHUS.

Pabora c nunpopmanueii:

- BIIQJICTh HABBIKAMU TOJydeHHs] WHPOpMaIuu (U3HUECKOTO COACpKaHUs
U3 UCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSATEIHHO OCYIIECTBISTH MOWCK, aHAJN3,
CUCTEMATHU3AIMIO U HWHTEPIPETAIui0 MHPOPMAIMKU PA3IUYHBIX BHUIOB U (HOpM
MIPE/ICTABIICHUS; OIIEHUBATh IOCTOBEPHOCTh WH(DOPMAITUH;

- WCIIONB30BaTh CpeJCcTBa HWH(MOPMAITMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIMOHHBIX
3a7lad ¢ CcoOMIoJIeHHeM TpeOOBaHUN SPrOHOMMKH, TEXHUKH OE30MaCHOCTH,
TUTHCHBI, PECypcocOepeKeHHUs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;
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- CO3/1aBaTh TEKCThI (PM3UUYECKOTO COACPKAHUS B Pa3IWYHBIX (hopMarax c
yu€TOM HazHayeHHs] HHPOPMAIIUHU U LEJIEBON ayJUTOPHH, BHIOUPAs ONTUMAIbHYIO
dbopMy mpeAcTaBICHUS U BU3yaTU3alllu.

KoMMmyHMKaTHBHBIE YHHBeEpCaJbHbIe y4eOHbIe JeHCTBHS:

- OCYIIECTBJIATh OOIIeHWE Ha YpokKax (U3MKH M BO BHEYPOUHOU
NEeSATEIbHOCTH;

- pacro3HaBaTh MPEANOCHUIKA KOH(IMKTHBIX CHUTyalldd M CMST4aTh
KOH(JIMKTHI;

- Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

- TIOHMMaThb W  HUCMOJb30BaThb  MPEUMYIIECTBA  KOMAHIHOW U
WHIUBUYaIbHON paOOThI;

- BbIOMpATh TEMATHKy M METOJbl COBMECTHBIX ACHCTBUN C YUETOM OOIIUX
MHTEPECOB, U BO3MOKHOCTEMN Ka)XJA0ro YjieHa KOJUIEKTHBA,;

- TOpUHUMATh LEIM COBMECTHOM JEeATENbHOCTH, OPraHU30BBIBAaTH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ JIOCTHXKEHUIO: COCTAaBIIATH IUIAH JCHUCTBUI,
pacrpenensTh pojid ¢ Y4E€TOM MHEHHMM YYaCTHUKOB, OOCYXAaTh pe3yJbTaThl
COBMECTHOM padoThI;

- OLIEHMBAaTh KAa4€CTBO CBOEr0 BKJIAJa M KAXKJIOTO YYaCTHHKA KOMaH/bl B
oOIIMii pe3ysIbTaT M0 pa3pabOTaHHBIM KPUTEPHSIM;

- IIpe/ularaTb HOBBIE NPOEKTHI, OLICHMBATh HJAECH C IO3UIMM HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

- OCYILECTBIAATH ITO3UTHBHOE CTPATETMUECKOE ITOBEIACHUE B PA3IMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHBIC YHMBEpPCAJIbHbIC YUeOHbIE NelCTBUA

Camoopranusamnus:

- CaMOCTOSITEJIbHO OCYIIECTBIISITh IMO3HABATENbHYIO JEATEIbHOCTh B
o0nacTu (PU3MKUA U aCTPOHOMMH, BBISIBISATH MPOOJIEMBI, CTABUTh U (DOPMYIMPOBATH
COOCTBCHHEIC 3a]1aUH;

- CaMOCTOSITEIBHO COCTABJIATH IUIAH PEIICHUS PAaCUETHBIX U KAYECTBEHHBIX
3aJ1ay, TUIaH BBIMOJHEHUS TPAKTUYECKOM pabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEM M TNPEANOYTCHU; JaBaTh OLIEHKY HOBBIM
CUTyalUsIM;

- pacmMpsATh paMKd y4yeOHOro TMpeAMeTa Ha OCHOBE JIMYHBIX
MIPEANOYTCHUM;

- JlefaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

- OIICHUBAaTh MPUOOPETEHHBIN OIBIT; CIOCOOCTBOBATH (POPMUPOBAHUIO U
OPOSIBIICHUIO JpyAULMKM B 00jacT (U3MKH, TMOCTOSIHHO TIOBBIIATH CBOMU
00pa3oBaTeNIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOIIUOHAJIbHBIN HHTEJJIEKT:

- 1aBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B I€SITEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

- BJaJETh HABBIKAMM IO3HABATEJIbHOM pediekcur Kak OCO3HaHUS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHUM;
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- HCIIOJIb30BaTh MPHUEMBI pediieKcuHu JUid OILCHKM CHUTyalluu, BbIOOpa
BEPHOIO PEIICHUS;

- YMETh OIICHMBATh PUCKU M CBOEBPEMEHHO MPUHUMATh PEIICHHS MO HUX
CHIDKEHHUIO;

- TIPUHUMATh MOTHBBI W apTYMEHTHI IPYTUX NPH aHAIHU3E PE3YJIbTaTOB
JeSITEIbHOCTH;

- IPUHUMATD €051, TOHUMAasi CBOM HEIOCTATKU U JJOCTOMHCTBA;

- IpPUHUMAaTh MOTHBBI UM apryMEHTHl JPYrMX MpU aHAIU3E PE3yJIbTaTOB
NEeSTEeIbHOCTH;

- PU3HaBaTh CBOE MPABO U MPABO JAPYTUX Ha OLIUOKHU.

B nporecce 1ocTrkeHns TUYHOCTHBIX PE3YIbTaTOB OCBOCHUSI MPOTPAMMBbI
no ¢u3MKe IS YPOBHS CpPEIHEro oOIero ooOpa3oBaHUs Yy OOydYarONTUXCS
COBEPILICHCTBYETCS AMOITMOHAJIbHBIN UHTEJIEKT, peAnoaararonuii
c(hOpMHUPOBAHHOCTb:

- CaMOCO3HaHUs, BKIIOYAIONIETO  CIIOCOOHOCTh  TIOHMMATh  CBOE
HYMOILIMOHAILHOE COCTOSIHME, BHJIETh HAMNpaBICHUS Pa3BUTHS COOCTBEHHOMN
AMOILIMOHAIILHOMN c(epbl, ObITh YBEPEHHBIM B CE0€;

- CaMOpETyIUPOBaHUs, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEACHHE, CIOCOOHOCTh AaIanTUPOBAaTHCA K
AMOIMOHAJIEHBIM U3MEHEHUSIM U TPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

- BHYTPEHHEW MOTHBALIUHY, BKJIIOYAOIIEH CTPEMJICHUE K TIOCTHKEHUIO 1IeTTU
U YCIIeXy, ONTHUMHU3M, UHUIIMATUBHOCTh, YMEHHUE JCHCTBOBATh, UCXOMS U3 CBOUX
BO3MOKHOCTEH;

- OMIIaTUH, BKJIOYAIOMIEW CIOCOOHOCTh IOHMMATh 3MOILMOHAIBHOE
COCTOSIHHE JIPYTHX, YUUTHIBATh €0 MPHU OCYIIECTBICHUU OOIIEHUSI, CTIOCOOHOCTD K
COUYYBCTBHIO U CONEPEKUBAHUIO;

- COUMAJbHBIX HABBIKOB, BKJIIOYAIOIINX CHOCOOHOCTh BBICTPAUBATh
OTHOIIIEHUSI C APYTUMHU JIOABMH, 3a00THTHCS, MPOSBIATH WHTEPEC W pa3peniaTh
KOH(DJIUKTBHI.

HPEAMETHBIE PE3YJIBTATBI

K konny oOyuenuss B 10 kjacce mpeameTHble pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHU:

- IEMOHCTPHUPOBATh HAa MPUMEpPaxX pojb U MeCTO (PU3UKU B POPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpPa, B PA3BUTUU COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

- YUUTHIBaTh TPAHUIBI MPUMEHEHHUS HW3YYEHHBIX (U3UUYECKUX MOJENeH:
MaTepuagbHas TOUKa, HHepIUalbHas cUCTeMa OTCUYETa, a0COIIOTHO TBEPAOE TEJNO,
WJICAIIBHBIN Ta3, MOJEIU CTPOCHUS T'a30B, KUJIKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij MpU pelieHn: PU3NYECKUX 3a/1ay;

- pacno3HaBaTh (u3nMyeckue sBJIEHUA (MPOLECCh) U OOBACHATh UX HA
OCHOBE 3aKOHOB MEXAHUKH, MOJICKYJIIPHO-KUHETUYECKOM TEOPUHU CTPOEHUS
BEIIECTBA W  DJIEKTPOJAMHAMHUKHU:  PAaBHOMEPHOE U  PAaBHOYCKOPEHHOE
NPSMOJIMHEMHOE JBM)KEHHUE, CBOOOIHOE MaJIeHHe T, JBUKEHUE IO OKPY>KHOCTH,
WHEpIUs, B3auMojeicTBue Ted, aud@ysus, OpOyHOBCKOE IBUKEHUE, CTPOEHUE
KUAKOCTEH U TBEPABIX TeJ, H3MEHEHHMe o00bEéMa Teln TMpH HarpeBaHUU
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(oxnaxxaeHuun), TEIUIOBOE pABHOBECHE, WCIAPEHHUE, KOHJECHCAlMs, IUIABJICHUE,
KpUCTAJUIM3aLMsl, KUIIEHUE, BIAKHOCTh BO3/1yXa, MOBBILIEHUE JaBJICHUS ra3a Mpu
€ro HarpeBaHUM B 3aKPBITOM COCY/I€, CBSI3b MEK/y IapaMeTpaMu COCTOSIHHSI rasa B
M30IPOLIECCaX, IEKTPU3ALUS TEN, B3aUMOJICHCTBUE 3aps/I0B;

- OIKCHIBaTh MEXaHUYECKOE JIBIKEHUE, UCTIONB3YS (PU3MUECKHUE BEIINYUHBIL:
KOOpAMHATA, IyTh, NEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprus, MOTCHUHUAIbHAS SHEPIrUsl, MEXaHU4YeCKas
paboTa, MexaHMYecKass MOIIHOCTh; MPH OIUCAHWK MPaBUIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT UCIOJIB3YEMbIX BEIMYMH, WX O0O3HAYEHUS UM €IUHMUIIbI,
HaXoJUTh (OPMYJIbI, CBSA3BIBAIOUIUE JTAHHYIO (DU3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJINYNHAMU;

- OIMCHIBATh M3YYECHHBIE TEIUIOBBIE CBOWCTBA TEJI U TEIUJIOBBIE SBJICHUS,
UCTIONIBb3Ysl (DM3MYECKME BEJIIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi HEPIUsl XaOTUYECKOro JIB)KEHHUS MOJIEKYJI, CPEIHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprusi, pabora rasa,
KO3((PUIIMEHT TMONE3HOTO JAEWCTBHUS TEIUIOBOTO JIBUTATENs; NpPH ONUCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YEMbIX BEJIUYMH, HX
00O3HaYeHUsT W EAUHMIBL, HAXOAUTh (OPMYJbI, CBS3bIBAIOLIME JaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

- ONHCHIBATh H3YUYECHHBIE DJJIEKTPUYECKHE CBOMCTBAa BEIIECTBA U
NEKTPUUECKUE sBJICHHST (TIPOLIECCHI), MCHOJB3ySd (U3UUYECKUE BEIMYUHBIL:
AIEKTPUUYECKUIN 3apsif], JIEKTPUUYECKOE MOJIe, HANPSHKEHHOCTD MOJs, MOTEHIHA,
Pa3HOCTh TMOTEHITMAIOB;, TMPU OMHCAHWUU NPABWIBHO TPaKTOBaTh (pU3ndecKuit
CMBICII HCIIOJIb3YeMbIX BEIWYMH, HMX OOO3HAUYE€HHUS] M €IUHUIIBI; YKa3bIBaTh
dbopmysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYMHY C JAPYTHUMH
BEJINYMHAMU;

- aHanu3upoBaTh (U3MYECKHWE TMPOLECChl M  SABJICHUS, HCHOJb3YS
bu3nyeckue 3aKOHbl M MPUHIUIBL: 3aKOH BcemupHoro tsroteHus, [, II u III
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOM SHEPIruu, 3aKOH COXPaHEHUs
UMITYJIbCA, TIPUHIIMIT CYNEPHO3UIIMKU CUJI, TPUHIUIT PaBHOMPABUS HMHEPIIUATBHBIX
CUCTEM OTCYETA, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPHIO CTPOEHHUS BEUIECTBA,
ra3oBbl€ 3aKOHBI, CBSI3b CPEAHEH KUHETHYECKOW SHEPIrUU TEIUIOBOTO JABUKEHUS
MOJIEKYJT ¢ aOCOJIOTHOM TeMIepaTypoil, MEepBbId 3aKOH TEPMOJAMHAMHUKHU, 3aKOH
COXpPAaHEHMS DIIEKTPUYECKOro 3apsia, 3akoH KyroHa, mpu 3TOM pa3inyaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MAaTEMaTHUECKOE BBIPAKEHUE U YCIIOBHS
(rpaHuUIBI, 006J1ACTH) MPUMEHUMOCTH;

- OOBSCHATH OCHOBHBIC TPUHIUIIBI JEHCTBUS MAaIUH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pazinyaTh YCJIOBHS MX O€30MacCHOTO WCIOJIH30BAHUS B
MMOBCEIHEBHOM KU3HH;

- BBIMIOJIHATH SKCHEPUMEHTHI MO HMCCIEI0BAHUIO (DU3NYECKUX SIBICHUU U
MIPOLIECCOB C HCIOJIb30BAHUEM IMPSMBIX, U KOCBEHHBIX HM3MEPEHHI, MPU 3TOM
dbopmynupoBath TpoOiieMy/3agadyy M TUMNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOupaTh YCTAHOBKY M3 MPEIIOKEHHOTO O0OpYIOBaHUSA, MPOBOJIUTH OMBIT U
bopMyIUpOBaThH BHIBOJIHI,
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- OCYIIECTBJISITh MPSMbIE U KOCBEHHbIE M3MEPEHUsI (PU3NYECKUX BEITUYHH,
IIPU 3TOM BBIOMPAThH ONTUMAIBHBIN CIOCO0 M3MEPEHUS U HCTIONIb30BaTh U3BECTHBIE
METO/bI OLICHKHU ITOTPEIIHOCTEN U3MEPEHUM;

- HUCCIENOBaTh 3aBUCHUMOCTH MEXAY (GU3MYECKUMU BEIUYUHAMH C
UCITOJIb30BAaHUEM NPSMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
¢ukcupoBaTh pe3yabTaThl MOJYUYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIMYUH B
BUJI€ TaONMIl U rpauKoOB, AeJaTh BBIBOBI IO PE3yJIbTaTaM UCCIIEA0BAHNUS;

- coOmoaaTh mpaBuiia 0€30MacHOrO TpyZa MpH MPOBEIECHUU UCCIIET0BAaHUN
B paMKaxX Y4eOHOIO SKCIIEpUMEHTA, YYEOHO-HCCIIENOBATEIbCKON U MPOEKTHOU
JESATEIIBHOCTH C HCIIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPOMCTB M J1aOOPaTOPHOIO
000py10BaHUS;

- pewaTh pacu€THbIE 3aJaud C SIBHO 3aJlaHHOM (PM3MUYECKOM MOAEIBIO,
UCHOJIB3Ys (PU3MUECKHUE 3aKOHBI U IIPUHIIMIIBI, HA OCHOBE aHAJIW3a YCJIOBUS 3a1a4u
BBIOMPATh  (PU3HYECKYIO MOJIENb, BBIIEIATh (PU3UUECKUE BEIUUYUHBI U (POPMYIIBI,
HEOOXOAUMBbIE JIsi €€ PElIeHHs, TPOBOJUTh PACUEThl M OLEHUBATH PEATBHOCTh
MOJIy4YEHHOTO 3HAUeHHS (PU3HUECKOUN BEIIMYUHBI,

- pemlarb ~ KAayeCTBEHHbIE  3aJayd:  BBICTPAMBaTh  JIOTUYECKH
HEITPOTUBOPEUYMBYIO LIETIOUKY PACCYXKICHUH C ONOPOM Ha H3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHHUS;

- HUCHOJb30BaTh MpPH  PELICHUM Y4YEOHBIX 3aJa4  COBPEMEHHbIE
MH(POPMAILMOHHBIE TEXHOJIOTUU ISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TPEJCTaBJICHUS y4eOHOW W HAyYHO-TIOMYJISIPHOM MH(pOpMaIUH, MOJTYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(OPMALUIO;

- TNPUBOJAUTH MPHUMEPHI BKJIala POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSACHEHHE IPOILIECCOB OKPYKAIOIIErO0 MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

- UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3KUKE B OBCEAHEBHOMN KU3HU
JUIsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpaIllEeHUU ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JJIsi COXPAHEHUS 30POBbsSl U COOJIIOICHHUS] HOPM 3KOJOTUYECKOTrO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

- paGoTaTh B Tpylie C BBHINOJHEHUEM pA3JIMYHBIX COLMAJIBHBIX POJIEH,
IUIAaHUPOBATH pabOTy TPYNIbl, PAUMOHAIBHO pacHpenesnsiTh OOs3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLIEHUBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIJIEMBI.

K konny obyuenus B 11 kjacce mpeaMeTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHU:

- IEMOHCTPHUPOBATh Ha IPUMEpaxX pPojb U MECTO (PU3MKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKHA U
TEXHOJIOTUH, B INPAKTUYECKOU NEATENBHOCTH JIFOAEH, LEIOCTHOCTbh U E€IUHCTBO
(bu3nYecKoil KapTUHBI MUPA;

- YYMTHIBATh TPAHUIBl MPUMEHEHUS H3YYEHHBIX (U3HUUYECKUX MOJENECH:
TOYEYHBIN JEKTPUUYECKUIN 3apsif, Jy4Y CBETa, TOYCUHbI UCTOYHUK CBETA, siiepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO siapa MpH PElIeHUH (PU3NYECKUX
3a/1ay;

- pacno3HaBaTh (u3myeckue sBIEHUA (MPOLECCh) U OOBACHATh UX HA
OCHOBE 3aKOHOB DJJIEKTPOAMHAMHMKM M KBAHTOBOM (HU3UKU: BJIEKTpUYECKas
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MIPOBOJIMMOCTh, TEIJIOBOE, CBETOBOE, XWMHUYECKOE, MArHUTHOE JEHCTBUS TOKA,
B3aMMOJICHCTBUE MAarHUTOB, PJICKTPOMATrHUTHAS WHAYKITUS, IEHCTBIHE MarHUTHOTO
MoJII HAa TPOBOAHUK C TOKOM U JBWKYIIAWUCS 3apsji, SJICKTPOMArHUTHBIC
KOJIcOaHWS W BOJHBI, TMPSMOJIMHEHHOE PACHpPOCTPAHCHHE CBETa, OTPaKCHUE,
npesioMyIeHre, UHTepPepeHnrs, AUPPAKIUI W TOJIPU3ANMS CBETA, TUCIECPCHS
cBera, (Qoroanektpuueckuii  dpdext (PororddexT), cBEeTOBOE IaBIEHUE,
BO3HMKHOBEHHE JIMHEMYAaTOTO CHEKTpa aTroMa BOAOPOJA, €CTECTBEHHAs U
HCKYCCTBEHHAs paJIUOAKTUBHOCTb;

- ONUCHIBATh U3yUCHHBIEC CBOMCTBA BEIIECTBA (AJIEKTPUUECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0O  MPOBOJAMMOCTb  pa3IUYHBIX  cpel) W
AJIIEKTPOMArHUTHBIE SIBJIIEHUS (TIPOLECCHI), MCHOJB3Ysd (U3UUYECKUE BEIMYMHBI:
AIEKTPUUECKUI 3apsjl, CUJia TOKa, AJIEKTPUUECKOE HAMNpsLKEHHE, AJIEKTPUYECKOoe
COMPOTHUBJICHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIIMS MarHATHOTO TMOJs, cuia Awmrepa, cuia JlopeHiia, WHIYKTUBHOCTH
KaTYIIKWA, SHEPTUS DJICKTPUUCCKOTO W MArHUTHOTO IIOJICH, TIEPHOJ W YacToTa
KoieOaHuil B KoJNeOAaTenTbHOM KOHTYpE, 3apsi M CHJIa TOKa B MpoIecce
TapMOHUYECKHX DJCKTPOMATHUTHBIX KoJIeOaHWU, (OKYCHOE pACCTOSHHUE U
ONTHYECKas CWJia JIMH3BI, MPU OINHMCAHWHM TPABUILHO TPAKTOBATh (U3HUCCKHMA
CMBICIT HCIIOJIb3YEMBIX BEIMYMH, WX OOO3HAYCHHWS U CAWHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (PU3UYECKYIO BEIMYUHY C JPYTUMHU
BEJTMYMHAMU;

- ONUCHIBATh M3YYCHHBbIC KBAHTOBBIC SIBIICHUS U TMPOLIECCHI, HCHIOIB3YS
bu3nueckue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, TIEPHO]I MOypaciiajga, SHEPTUSI CBSI3U
ATOMHBIX SIZIEpP, TPU ONMUCAHUU TPABUIBLHO TPAKTOBATh (U3UYECKUN CMBICIT
UCIIOJIb3YeMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONTUE JIAHHYIO (U3MYECKYI0 BEIMYHWHY C JPYTMMH BEIWYMHAMH,
BBIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUIMHBI,

- aHaNMM3UpoBaTh (U3WYECKHUE TPOIECChI M  SBIICHUS, WCIOIB3YS
dbu3MYecKue 3aKOHBI M MPUHIHUIBL: 3akoH OMa, 3aKOHBI IOCIIEIOBATEIHLHOTO H
NapajuieTbHOTO  COSAWHEHHUS TPOBOJHUKOB, 3akoH JDxoyns—JIeHma, 3akoH
AIIEKTPOMArHUTHON WHAYKITUHU, 3aKOH MPSIMOJIMHEHHOTO PacIpOCTPAHCHUS CBETa,
3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI MPEIIOMJICHHS CBETAa, YpaBHEHUE DWHIITEHHA
st potorddexTa, 3aKOH COXpAHEHHUS SHEPIHH, 3aKOH COXPAHEHHUS HMITYJIbCa,
3aKOH COXPaHEHUS AJIEKTPUUECKOTO 3apsi/ia, 3aKOH COXPAaHEHHUs MAaCCOBOTO YUCIIA,
nocTynatel bopa, 3akoH pagMOAaKTUBHOTO pacmaga, MpU OTOM Ppa3InyaTh
CJIOBECHYIO (DOPMYITMPOBKY 3aKOHA, €70 MAaTeMaTUYECKOE BBIPAKEHUE W YCIOBHSI
(rpaHuIBI, 006J1ACTH) MPUMEHUMOCTH;

- ONpeNeNATh HalpaBJIEHUE BEKTOpa WHAYKIIMM MArHATHOTO TIOJIA
MPOBOJIHUKA C TOKOM, CHJIbI AMIIepa U cuiibl JIopeHiia;

- CTPOUTh W ONHUCHIBaTh M300paKECHHE, CO3/IaBaEMOEC TUIOCKHM 3EpPKajioM,
TOHKOM JIMH30M;

- BBITIOJIHATH SKCIICPUMEHTHI 10 HWCCIICIOBAHUIO (DU3UYCCKUX SIBJICHUN U
MIPOIIECCOB C HCIIOJB30BAHUEM NPSIMBIX, W KOCBEHHBIX W3MEPCHHM: TMPH 3TOM
dbopmynupoBath TpoOiieMy/3agadyy M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIIOKEHHOTO O0OPYIOBaHUS, MPOBOAUTH OIBIT M
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(GbopMynupoOBaTh BBIBOJBI, OCYIIECTBISATH MpPSMbIE W KOCBEHHBIE HW3MEpPEHUS
(bu3nyecKux BETUYMH, MPU 3TOM BBIOMPATH ONTHUMANIBHBIN CIIOCOO U3MEpPEHUs U
UCIIOJIb30BaTh U3BECTHBIE METO/IbI OIEHKU MOTPEIIHOCTEN U3MEPEHHUI;

- HCCIENOBaTh 3aBUCHUMOCTH (DU3MUYECKUX BEIMYUH C HUCIHOJIb30BAHUEM
OpSIMBIX  M3MEPEHMI: TpU OSTOM KOHCTPYHMPOBATh YCTaHOBKY, (DUKCHpPOBATH
pe3yNabTaThl MOTYYEHHON 3aBHUCHUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TaOIHIl U
rpa(uKoB, AeJaTh BbIBOBI IO pE3yJIbTaTaM HCCIEAOBAHNUS;

- coOmoaaTh mpaBuiia 0€30MacHOro TpyJa MpHU MPOBEIECHUU UCCIIET0BAaHUN
B paMKaxX Y4eOHOIO SKCIIEpUMEHTA, YYEOHO-HCCIIENOBATEIbCKON U MPOEKTHOU
JESATEIIBHOCTH C HCIIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPOMCTB M J1aOOPaTOPHOIO
000py10BaHUS;

- pewaTh pacu€THbIE 3aJaud C SBHO 3aJlaHHOM (PU3MUYECKONl MOJENbIo,
UCHOJIB3Ys (PU3MUECKHUE 3aKOHBI U IIPUHIIMIIBI, HA OCHOBE aHAJIW3a YCJIOBUS 3a1a4u
BBIOMPATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOJUMbIC NIl €€ PEIICHHUs, MPOBOJUTH PAcu€Thl M OLICHHWBATH PEaTbHOCTH
MOJy4YE€HHOTO 3HaUeHUs (PU3MUECKOIN BEININHBI;

- pemarb  Ka4yeCTBEHHbIE  3aJauyd:  BBICTPAWBATh  JIOTUYECKHU
HEMPOTHUBOPEUMBYIO IIETIOYKY PACCYKICHHI C OMOpOH Ha M3yueHHBIE 3aKOHBHI,
3aKOHOMEPHOCTH U (pU3HUYECKUE SBICHHUS;

- HUCHOJb30BaTh MpPH  PELICHUM Y4YEOHBIX 3aJa4  COBPEMEHHbIE
MH(POPMAILMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTaBJICHUS y4eOHOW W HAyYHO-TIOMYJISIPHOM MH(pOpMaIUH, MOJTYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(OPMALUIO;

- OOBSCHATH MNPHUHLMIIBI JEHCTBUS MallWH, NPUOOPOB M TEXHUUECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUS UX 0€30IaCHOI0 UCHOJIb30BAaHUS B MOBCEIHEBHOM
KU3HU;

- TPUBOAWUTH TPHUMEPHI BKJIala POCCHUUCKUX M 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIEr0 MHUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHH;

- UCTIOJIb30BaTh TEOPETUUECKHE 3HAHUS M0 (PU3MKE B TOBCEIHEBHOMN KU3HU
JUIst o0ecrieyeHus: 6€30MacHOCTH MpU OOpaIlEHUU ¢ MPUOOpPaMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbs U COOIIIOJICHUS HOPM SKOJIOTHUECKOTO
TOBEJICHUA B OKPYXKAOIIEH Cpee;

- paboTaTh B TpYIIE C BBHINOJIHEHUEM pPa3JIUYHBIX COLUAIbHBIX POJEH,
IUIAHUPOBaTh pPabOTy TPyHNbl, PALMOHAIBHO pacCHpelesITh OOSI3aHHOCTU U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalMsIX, aJ€KBaTHO OLICHUBAThH
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pacCMaTpUBaeMOi pOoOIeMbl

K xonmy obywenuss B 11 kiacce mpeameTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUTUXCSl YMEHUIA:

JEMOHCTPUPOBATh Ha MPUMEpPAX POJib U MecTO (hU3UKU B (HOPMHUPOBAHUU
COBPEMEHHOWM HAay4yHOW KapTUHbl MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOW NEATEIBHOCTH JIFOACH, LEIOCTHOCTh U E€IUHCTBO
(bu3nUecKol KapTUHBI MHpPA; YYUTHIBATh TPaHUIBl NPUMEHEHUS H3YyUYECHHbIX
bu3nUecKkux MoOJeNIel: TOYEUYHBIM 3JIEKTPUYECKUM 3apsii, Jdyd CBETa, TOUYEHHbIN



24

WCTOYHUK CBETA, A/IEpHAs MOJIETh aTOMa, HYKJIOHHAs MOJIENIb aTOMHOTO spa Mpu
pereHnn PU3NIECKUX 3a]1a4;

pacrno3HaBaTh (PU3UYECKUE SBICHHS (IIPOIIECCHI) U OOBSICHATh MX HA OCHOBE
3aKOHOB AJICKTPOJUHAMUKHN U KBAaHTOBOW (DM3HKH: DJICKTPUUYECKAS] TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JCUCTBHUS TOKA, B3aWMOJICHCTBUC
MarHuTOB, JJIGKTPOMAarHUTHAas WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJsS Ha
MPOBOJTHUK C TOKOM W JBIDKYIIMICS 3apsll, AJEKTPOMArHUTHbIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPAKEHHE, NPETIOMIICHHE,
uHTephepeHus, audpakuus W MOOJSpU3alUs CBETa, JUCIEPCUs CBETa,
dbotoanekTpudeckuii 3phext (poTodaddeKT), CBETOBOE JaBICHNES, BOSHUKHOBECHUE
JUHENYaToro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHAas M HMCKYCCTBEHHas

PaauOaKTUBHOCTb;
ONUCHIBaTh W3YYEHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pAa3JIMYHBIX  Cped) W

AIIEKTPOMArHUTHBIE SIBJIIEHUSA (TIPOLECCHI), MCHOJB3Yyd (U3UUYECKUE BEIMYMHBIL:
DIEKTPUYECKUM 3apsl, CHJIA TOKA, JIEKTPUYECKOE HANPSIKEHUE, JIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs CUia, padoTa TOKa,
WHAYKIUS MarHUTHOTO MoJjs, cuia Awmmepa, cuia JlopeHua, MHIYKTUBHOCTH
KATYIIKW, HEPrUsl 3JEKTPUYECKOTO0 M MArHUTHOrO IMOJIEeH, MepHoJ M YacToTa
KoieOaHu B KoJeOAaTeIbHOM KOHTYpE, 3apsl U Ccuja ToKa B Ipolecce
TapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOsSTHUE U
ONTUYECKAs CUJIa JIMH3BI, MPU ONMHUCAHUM TPABUIBLHO TPAKTOBATh (PU3MUECKHIM
CMBICII HCIIOJIB3YEMBIX BEJIMYUH, WX O0O3HAUCHUS U EIUHUIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JIAHHYIO (DU3WYECKYI0 BEIUYMHY C JAPYTHUMH
BEJINYMHAMU;

ONUCHIBATh HM3YYEHHbIE KBAHTOBBIC SIBJICHUS M TIPOLIECCHI, HCHOJIb3Ys
(¢u3nUecKue BEIMYMHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI W
4acTOTa CBETA, SHEPIUs U UMIYJbC (POTOHA, MEPUOJ MOIypacnaaa, SHEPrus CBSA3U
aTOMHBIX SIZIep, NPU OMUCAHUM TPABWIBHO TPAKTOBATH (DU3UUYECKUI CMBICT
UCIIOJB3YEMbIX BEJIMYUH, UX OO0O3HAYCHUS M €IIUHMIIBI, YKa3bIBaTh (DOPMYIIbI,
CBA3BIBAIOLIME JIAHHYI0 (PU3MYECKYI0 BEJIMYMHY C JPYTMMH BeJIMYUHAMU,
BBIYUCTISITh 3HAaUEHUE (PU3NUECKON BETUYUHBI;

aHAIM3UPOBaTh (HM3UYECKUE MPOIIECCHl U SIBIICHUS, UCTIONB3YS (pu3ndeckue
3aKOHbI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI NOCJIEI0BATENBHOIO U MapajjIeIbHOTO
COCOVMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKkOH 3JIEKTPOMArHUTHOU
WHIYKINH, 3aKOH MPSMOJUHEUHOTO PacCpOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMJICHUS CBETa, YpaBHeHHe OJWHINTEHHA M1t doTtodrddexra,
3aKOH COXPAHEHUs SHEPrUH, 3aKOH COXPAHEHUS HMITYJIbCAa, 3aKOH COXPAHEHUS
AIIEKTPUYECKOTr0 3aps]ia, 3aKOH COXPAHEHMsI MAacCOBOIO 4YMCIIA, MOCTyJaThl bopa,
3aKOH PAaIMOAKTUBHOTO pacmaja, Mpyu 3TOM pasjinyaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAKEHUWE W YCIOBUS (TpaHUIlbl, 00JIaCTH)
IPUMEHUMOCTH;

OMpeNeNnsaTh  HalpaBJICHUE BEKTOpa MHAYKIMH  MArHUTHOTO  TOJIA
MPOBOJHUKA C TOKOM, CHJIbI AMriepa v cuibl JIOpeHIla; CTpOUTh UM ONUCHIBAThH
n300pakeHue, Co3/1aBaeMoe MJI0OCKUM 3€pKaJIOM, TOHKOW JIMH30M;
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BBITIOJIHSTh JKCIIEPUMEHTHI MO WCCIICIOBAHUIO (PU3UYECKUX SBICHUU W
MIPOIIECCOB C HWCIOJIB30BAHUEM TMPSIMBIX, U KOCBEHHBIX W3MEPECHHM: MPU ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIIOKEHHOTO OOOPYIOBaHUS, MPOBOIUTH OMNBIT H
(GbOopMyIHPOBATH BHIBOIHI,

OCYIIIECTBJISATH MPSMbIC M KOCBEHHBIE U3MEpPEHUs (PU3NUECKUX BETUINH, TIPU
3TOM BBIOMpaTh ONTHUMAIBHBIM CITOCOO M3MEPEHHUS U WCIOJIh30BaTh HW3BECTHHIC
METO/TbI OTICHKH TIOTPEITHOCTEH N3MEPECHHUIA;

UCCIICJIOBATh 3aBUCHUMOCTH (U3NYECKUX BEIUYMH C HUCIOJIH30BaHUEM
OpSIMBIX  U3MEPEHMIA: TPU OSTOM KOHCTPYHPOBATh YCTaHOBKY, (DHKCHpOBATH
pe3yNbTaThl MOJTYYCHHONW 3aBUCHUMOCTH (DM3WUECKUX BEJIMYMH B BHUJC TAOIHIl U
rpaduKoB, AeTaTh BBIBOBI IO PE3yJIbTaTaM HCCICIOBAHNUS;

coOrOMaTh MpaBmiIa OE30MaCHOTO TPY/la TpU MPOBEICHUH UCCIICIOBAaHUHN B
pamMKax y4eOHOTO SKCIEepUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W TPOEKTHOM
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB M JTAOOPATOPHOTO
000Opy1I0BaHUS;

pemiath pacuy€THBIE 3aJauyd C SIBHO 3aJlaHHOM (PU3MUECKON MOJETbIo,
UCTIONB3YS (hH3UUecKHe 3aKOHBI U MIPUHIIMITBI, HA OCHOBE aHAJIM3a YCIOBUS 33a9u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOaUMbIEe I €€ pElIeHHs, TPOBOJUTh PACUEThl U OIEHUBATh PEATBHOCTH
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYUHBI,

penarhb KaueCTBEHHbIE 3a/1auu: BBICTPAUBaTh JIOTUYECKH
HEMPOTUBOPEUYHUBYIO 1IETIOYKY PACCYXKICHUN C OMOpON Ha H3YUYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3WYECKUE SIBJICHUS; HCIOIb30BaTh MPHU PEIICHUHN y4eOHBIX
3alady  COBpPEMEHHbIe  WH(OpPMAIMOHHBIE  TEXHOJOTMM  JUJII  TIOWCKAa,
CTPYKTYPUPOBAHMSI, HMHTEPIIPETAIIMM M TPEJCTaBICHUS Y4YeOHOW W HaAy4HO-
MOy I PHOW MH(POPMAITH, TIOTYYSHHON M3 PAa3IMYHBIX UCTOYHHKOB, KPUTHUYCCKH
aHAJIM3UPOBATh MOTyIaeMyI0 HH(POPMAIIHUIO;

OOBSCHATh TPUHIUIBI JACHCTBUS MAaIIUH, NPUOOPOB W TEXHHUYCCKUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA WX O€30MaCHOTO MCMOJIH30BAaHUS B MOBCEIHEBHON
KU3HH, TIPUBOJWTH NPHUMEPHl BKJIaJa POCCHUCKHX H 3apyOe)KHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIEr0 MHUpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS MO (PU3UKE B MOBCEIHEBHOW KU3HU
JUTst o0ecrieueHus: 6€30MacHOCTH MpU OOpaIlleHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPONCTBAMH, JIJISi COXPAHEHUS 37I0POBbS M COOJIOIEHUS HOPM IKOJOTHYECKOTO
MOBEACHUS B OKPYXKAKOLIEH Cpee;

paboTath B TpPyNIE€ C BBINOJTHCHUEM PA3JIMYHBIX COIHAIBHBIX POJIEH,
IJIAHUPOBATh PadOTy TPYNIBI, PAMOHAIBHO paCHpenelsiTh OOs3aHHOCTH U
TJIAHUPOBATH JICSITCIILHOCTh B HECTAHIAAPTHBIX CUTYaIlMsX, aJICKBAaTHO OIICHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB TPYIIIHI B PEIICHUE pacCMaTpUBAEMON TIPOOIIEMBI.
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10 KJIACC
K
N HaumeHoBaHue pa3jiejioB U TeM e DJieKTpOoHHbIEe (1uppoBbIE)
°n/m Kounrpoabusie JlaGoparopHubie
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoTsbI
Pazgen 1. ®u3nka U MeTOAbI HAYYHOT'0 MO3HAHUS
dusnka - HayKa o npupozae Yto nzydaer BuGmiorexa LIOK
1.1 (dusuka. OusndecKue SABICHUS. 1 httos://m.edsoo.ru/7f416194
HaOmroieHns U OIBITHL. ps. : U
Htoro no paznemny 1
Pa3zgen 2. Mexanuka
bu6mmorexa [IOK
2.1 K 9
HHeMATHIA 1 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
2.2 10
Auavitia 3 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
2.3 3 8
AROHBT COXPAHEHIA 1 1 https://m.eds00.ru/7f416194
Hroro no pazgeny 27
Paznes 3. MoJiekyasipHas (pM3HKA M TEPMOAHHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KMHETHYECKOM 9 1 1 bubnuoreka [IOK
' Teopun https://m.edso0.ru/7f416194
bu6mmoreka [JOK
32 OCHOBEI TEPMOZHHAMHKIL 6 1 https://m.eds00.ru/7f416194
3.3 ArperaTHbIE COCTOSTHHSI BEIIIECTBA 7 Bubamorexa HOK
' https://m.edso00.ru/7f416194
Hroro no pazneny 22
Pa3znen 4. DaekTpoguHaMuka
4.1 DnexTpocTaThKa 6 bub6nuorexa [IOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

47 ITocTostHHBIN 2IEKTpUYECKUNA TOK. TOKHM B

https://m.edsoo.ru/7f416194
bubmuorexa [JOK

PA3IMYHBIX CPEIaX. 1 https://m.edso0.ru/7f416194
Hroro no pazneny 17
PeszepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME

TEMATHUYECKOE IINTAHUPOBAHHUE
11 KJIACC

HaunmeHnoBanue pa3aejoB M TEM
Ne i/ pasi

KoaunuecTBo 4acoB

KonTpoasubie JlaGopaTopHbie

JyeKTpoHHBbIE (HU(PPOBbBIE)

NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
Pa3nen 4 DaexkTpoanHaMuka (IMpoaoJiKeHue)
43 MaruuTtHoe nose. IeKTpOMarHuTHas 11 bubnnoreka [JOK
' MHTYKIIS. https://m.edsoo0.ru/7f416194
Hroro no paszneny 11
Paznes S. KosieOanust 1 BOJTHBI
51 MexaHn4yecKue U 31eKTPOMATrHUTHBIE 6 bubnnorexka [JOK
' KoJIeOaHus. https://m.edso0.ru/7f416194
59 MexaHn4yecKkne U 31eKTPOMATrHUTHBIE 6 bubnnoreka [JOK
' BOJIHBL https://m.edso0.ru/7f416194
bu6mmorexa [IOK
>3 Orrriica 1 https://m.edso00.ru/7f416194
Wroro no pazueny 27

Pa3nes 6. OcHOBBI cielIHAJIbLHONH TEOPHH OTHOCHTEIBHOCTH

Hroro no pazaeny

3



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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Pazgen 7. KBanroBasi pusuka

7.1 DJIeMEHThI KBAHTOBOW ONTHKH. 3 bubamorexa IOK
https://m.edsoo.ru/7f416194
7.2 Crpoenue aToma 3 Bubmrorexa HOK
https://m.edsoo.ru/7f416194
bubmuorexa [JOK
73 ATOMIHOE 51p0 10 https://m.edLéoo.ru/7f416194
Wroro no pazueny 16
Pa3nes 8. DiieMeHTHI ACTPOHOMHUM M aCTPOPU3UKH.
Hroro no pasueny 7
PesepBHOE Bpems 4
OBIIEE KOJIMYECTBO YACOB I10 68
[TPOI'PAMME



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

1. I'.4. Msaxuwes b.b. byxoBues. «®uzuka 10, 11 kmacey:
«IIpoceemienne»2023

2. http://www.fizika.ru - snexTpoHHbIC YIeOHUKH 110 (DHU3HKE.

3. http://class-fizika.narod.ru - uaTepecHbIC MaTepUaNbI K YpoKaM (GU3UKH 110

TEMaM, TCCTHI I1I0 TCMaM, HarJIsITHBIC M/M IOCOOHS K YPOKaM.

4, http://fizika-class.narod.ru - BUeOoOnBITEH Ha yPOKaX.

5. http://www.openclass.ru - nudpoBbie 00pa3oBaTeIbHBIC PECYPCHI.

6. http://www.proshkolu.ru - 6ubmuoreka — Bcé mo npeamery «Dusnkay.

1. Mertoauueckue nocodust ais npenojasarens: «lloypounsie pa3paboTku.

duszukay


http://www.fizika.ru/
http://class-fizika.narod.ru/
http://fizika-class.narod.ru/
http://www.openclass.ru/
http://www.proshkolu.ru/
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[Ipunoxenue
K padoueit nporpamme COO
yueOHoro npenmMera «Puznka

®opmbl yueTa padoyeil MPOrpaMMbl BOCIIMTAHMS

B pa0oueii nporpamMmMme 1o gpusunke

Pabouas mporpamma Bocnutanus MBOY «COHI Ne 21 um. C.M. XO0J0MSHCKOTO»
peanu3yeTcsl yepe3 MCIOJIb30BaHHE BOCIIUTATEIBHOTO MMOTEHIIHAA YPOKOB (U3KKU. DTa paboTa
OCYIIIECTBIISIETCS B CIIEAYIOMINX (hopMax:

- moOy>kaeHne o0yJaromuxcs co0IoIaTh Ha ypOKe OOUICTIPUHATHIE HOPMBI TIOBEJICHHUS,
npaBwiia OOIIEHUS CO CTapmiuMu (MEeJaroruyecKuMu pabOTHUKAMH) U CBEPCTHUKAMU
(oOyuarommuMuCs ), TPUHIUIIBI Y4eOHOU AUCITUTUITMHBI M CAaMOOPTaHU3aIIH;

- IPUBJICUEHUE BHUMAHUS 00y4aloONIMXcs K ICHHOCTHOMY acIlleKTy M3y4aeMbIX Ha ypoKax
IpPEIMETOB,  SBJI€HUH, COOBITHMI  uepe3: JEeMOHCTpalMi0  O0y4arouuMmcsi INPUMEPOB
OTBETCTBEHHOTO, IPaXxaaHCKOTO MOBE/ICHUS, POSIBIICHUS YeII0BEKOII00US u
N00pOCepACYHOCTH; OOpalleHne BHUMaHHsS Ha HPABCTBEHHBIC aclEKThl HAYYHBIX OTKPBITHH,
KOTOpBIC U3y4arOTCs B JaHHBIM MOMEHT Ha YPOKE; Ha JIesTelei HayKu, OJUTUKOB, CBA3aHHBIX C
M3Y4aeMbIMH B IaHHBIII MOMEHT TEMaMH, Ha TOT BKJIaJ, KOTOPbIIl OHU BHECIIM B pa3BUTHE HalllEeH
CTpaHbl U MUPA, IPUMEPHl UX >KU3HU, HA MOTHUBBI UX MOCTYIKOB; HCIIOJIBb30BAHHE HA YPOKax
nH(pOopMalnu, 3aTParuBarolIeil BaXKHbIE COLMANIbHbBIE, HDAaBCTBEHHBIE, STUUECKUE BOIIPOCHI;

- UCTIOJIb30BAaHUE BOCIUTATEIHHBIX BOZMOKHOCTEHN collep:kaHusl y4eOHOro mpeaMeTa is
dopMupoBaHHS Yy OOy4arOIIMXCSd POCCUNCKUX TPAAUIMOHHBIX JYXOBHO-HPABCTBEHHBIX U
COLIMOKYJIbTYPHBIX IIEHHOCTEH dYepe3 MNOoA00p COOTBETCTBYIOIIMX TEKCTOB JJsl HM3y4YEeHHS,
POOJIEMHBIX CUTYaIU J1s1 00CYXKI€HUS B KJIacce;

- MHULUHUPOBaHME OOCYXJIEHMH, BBICKa3bIBAHUN CBOETO MHEHUS, BBIPAOOTKH CBOETrO
JMYHOCTHOT'O OTHOILIEHUS K U3y4aeMbIM COOBITHSAM, JINLIAM;

- BKJIFOYEHHE B YPOK MI'POBBIX IPOLEAYP, KOTOPBIE TOMOTAIOT NOAEPKATh MOTHUBALIUIO
00y4aromuxcs K NOJy4eHUI0 3HAaHUH, HAaTa)KUBAHUIO NMO3UTUBHBIX MEXJINYHOCTHBIX OTHOIIEHUN
B KJlacce, MOMOTaloT YCTAaHOBJICHUIO JOOPOKeTaTenbHOM aTtMochepsl;

- IpPUMEHEHHE Ha YpOKE MHTEPAaKTUBHBIX (OopM paboThl, CTUMYIHPYIOIIHUX
MI03HABATEJbHYIO MOTHBALINIO 00yYaroIINXCs;

- IpUMEHEHHE TIpynnoBod padoThl WM pabOThl B Mapax, KOTOpPbIE CHOCOOCTBYIOT
Pa3BUTHIO HAaBBIKOB KOMaHTHOM pabOoThl ¥ B3aUMOAEHUCTBUIO C APYTUMH 00YHaIOITUMHCS;

- BBIOOp M HCHONB30BAaHHME Ha YypOKaXx METOJOB, METOAMK, OKa3bIBAIOLINX
BOCIIMTATEIbHOE BO3JEHCTBUE HA JMYHOCTb B COOTBETCTBUU C BOCIIMTATENbHBIMU 3aJadaMu
BOCIUTAHUS;

- VHHMLIMHAPOBAHME M MOAJEP)KKA MCCIENOBATEIBCKOW NEATEIBHOCTH IIKOJbHUKOB B
dbopMe BKIIOUEHHS B YpPOK pa3IUYHBIX MCCIEAOBATEIbCKUX 3aJaHUll, T€HEPUPOBAaHUS U
oopmiieHHns COOCTBEHHBIX TUIIOTE3, YBAKUTEIBHOTO OTHOLICHUS K UY)KUM HUJESIM, IyOJIHMYHOTO
BBICTYIUICHHUS, apTyMEHTUPOBAHUS 1 OTCTaUBaHUsI CBOEH TOUKHU 3PEHMUS;

- YCTAHOBJIEHHE YBAXXHTEIbHBIX, JOBEPUTEIBHBIX, HE()OPMATHHBIX OTHOMICHUN MEXKIY
yUdUTEIeM W YyYEHUKaMH, CO3JlaHHe Ha YpOKax SMOIMOHAIbHO-KOM(OPTHON Cpenpbl.






