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IHosicHUTEIbHAS 3aIIMCKA

Pabouas nporpamma BHEYpOUHOU AEATENBHOCTH «PenieHue CloXHbIX 3a7a4 1Mo
busuke» nns oOyuarommxcss 10-11 knmaccoB cocTaBieHa Ha YPOBHE — CPETHETO
oO1rero o0pa3oBaHusl HA OCHOBE MOJOKEHUN U TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS
Ha yriayOJIEHHOM YpOBHE OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMbl, IPEICTABIECHHBIX
B ®I'OC COO, a takxe c yuérom (penepaibHOil paboueil mporpaMmbl BOCIUTaAHUS U
Konuenuuu npenogaBanus yueoHoro npeamera «dusuka».

BueypouHnas nestenbHOCTh «PeleHue CiaoKHbIX 3a1ad Mo (U3KKe» BBICTYNAET
KaK JIOTIOJHEHUE K cojiepkaHuto Gusuku mnpoduiabHOro ypoBHS. OCBOeHHE Kypca
HAIpaBJICHO HAa COBEPIICHCTBOBAHUE YCBOEHHBIX Y4YaIlUMHUCA 3HAHUW U YMEHUH,
paboTy HajJ pa3IMYHBIMU TUIAMU 3aJa4. 3a/1a4u MOJOMPAIOTCS YUUTETIEM HCXOMS U3
KOHKPETHBIX BO3MOXKHOCTeH yuamuxcs. [lomOuparorcs 3agaud TEXHUYECKOTO
coJiep KaHMsl, KAYeCTBEHHbIE, TECTOBBIC, & TAK)KE — TBOPUECKHUE IKCIIEPUMEHTAJIbHBIE.

Ha 3aHsATHSAX NpPUMEHSIOTCS KOJUICKTUBHBIE W HWHIWBHAYaJIbHBIE, a TakKXKe
rpynnoBsie GopMbl pabOThI: pellleHne U OOCYXKJEHUE PEIeHHs 3a/1ay, PEeIIeHHE 110
QIrOpUTMY, BIIAJICHUE OCHOBHBIMHU TPUEMaMM pEIICHHs, BIIaJIEHUE OCHOBHBIMU
npreMaMu pelieHus, OCO3HAHUE JCSITEILHOCTH MO PEIICHUIO 3a/1a4l, CAMOKOHTPOIb
U CaMOOLIEHKa, MOJICIHPOBaHNE (DU3UUECKUX SIBJICHUM.

OcHOBHBIE LIeJIU MPOTPAMMABI:

o Pa3BuTuHe uHTEpeca Kk GU3MKE U pEIIeHUI0 PU3NUYECKUX 3a/1ay;

o CoBeplICHCTBOBAaHUE U YTIIyOJIEHHUE MOJYyYeHHBIX B OCHOBHOM Kypce 3HaHUU
Y YMECHUM,

o ®opMupoOBaHUE NPEICTABIECHUN O METOaX pelIeHus (HU3NUECKUX 3a7aY;

e IloaroroBka yuamuxcsl 1knacca k cnaue EI'D;

e CrnocoOCTBOBATh PA3BUTHIO TBOPUECKUX CITOCOOHOCTEH.

JlocTmKeHue ATUX TeNIel o0ecreunBaeTCs PeIIeHUEM CIIeIYIOMNX 3a/4a4.

* MpUOOpETECHHWE YMEHHMH OIMCHIBATH M OOBSICHATH (DU3NUYECKUE SIBICHHS C
UCIIOJIb30BaHUEM TOJTYyUYCHHBIX 3HAHUH;

« OCBOGHME  METOJOB  pEHIEHUs  MNPOCTEHINMX  pPACUCTHBIX  3a1ady C
MCIIOJIb30BaHUEM (DU3UYECKUX MOJIEICH, TBOPUECKUX U MPAKTUKOOPHUECHTUPOBAHHBIX
3ajay;

« OCBOCHHE TPUEMOB paboThl ¢ HHPOpManmer ¢GU3NIECKOTO COASPIKaHMS,
BKJIFOYasi HMHQPOPMALMIO O COBPEMEHHBIX JOCTHXKCHUSX (U3UKH, aHalu3 H
KPUTUYECKOE OIICHUBaHUE MHPOPMAIIHH;

« 3HAKOMCTBO CO cepaMu MpoPecCHOHAIBHON IEeSTENbHOCTH, CBSI3aHHBIMU C
¢u3UKON, W COBPEMEHHBIMH TEXHOJIOTHUSIMHA, OCHOBAaHHBIMU Ha JOCTIKCHUSX
duznueckon HayKH.

[Iporpamma BHEYpOUYHOH AesSTENbHOCTH «Pelienne clioXHbIX 3a71a4 10 (HU3UKE»
Ha yYpOBHE CpemHero obmiero oOpa3oBanus oTBomutcs 68 uacoB: B10 kmacce — 34
yaca (1 yaca B Hezpento), B 11 kinacce — 34 yaca (1 yac B Henelnto).



Coaepxanue nporpaMmsl

Pa3znen 1. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe JBUXEHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUKECHUS.
Cucrema otcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHssI CKOPOCTb, MTHOBEHHasi CKOPOCTb) U
YCKOPEHUE MATEPUAIbHOW TOYKH, HX MPOCKIUH HAa OCH CHCTEMbI KOOPJHMHAT.
CroxeHue nepeMeleHnil U CII0KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE NpsIMOJIMHEHHOe aBuxkeHue. ['paduku
3aBUCUMOCTH  KOOpPAWHAT, CKOPOCTH, YCKOPEHHs, TMYTH U MEpPEeMEIICHUs
MaTepuaibHON TOYKH OT BPEMEHH.

CBoOonmHoe majzeHue. YckopeHue cBOOOgHOrO TmajeHus. KpuBosuHeiHOE
NBWO)KEHUE. [[BM)KEHHE MaTepUaIbHOM TOYKH IO OKPYXHOCTH C TOCTOSIHHOW IO
MOJYJIF0O CKOPOCTBIO. YTJIOBasgs CKOPOCTh ,JIMHEHHas ckopocTh .Ilepuon m yvacrtora
oOparenust. LleHTpocTpeMUTENbHOE YCKOPEHHE.

Tema 2. Jlunamuxa

IIpuamunn  otHocutenbHOCcTH  ['amunes.  Ilepeeii  3axkoH  HeroToHa.
NuepumnanbHbie CUCTEMBI OTCUYETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akon HetoToHa mist
MaTepualbHOM TOYKU. TpeTui 3akoH HproTOHA /111 MaTeprUaIbHBIX TOYEK.

3akoH BceMHpHOro TaAroteHus .Cuna tspkecT. IlepBas kocMHuueckass CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunsl Tpenus (mokosi, ckoibxkeHus, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuina TpeHus CKOJIbKEHUA U cuiia TpeHus nokosi. Koadduuuent tpenus.
Cuita conpoTUBIIEHUS MPU IBH>KEHUU TeJa B KUIKOCTU WJIU ras3e.

[locTynarensHOE M BpamiaTeslbHOE JBUKEHUE a0COMIOTHO TBEPAOTO Tela.

MOMEHT Cuibl OTHOCUTEIBHO OCH BpameHus. Iliedo cunbl.  YcinoBus
paBHOBECHS TBEPJIOTO TEIIA.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpHoe Tenmo. IlocTymarenbHOe W BpamiaTelbHOE JIBHKCHHE
TBEpAOro Teima. MOMEHT CuiIbl OTHOCUTEIIBHO OCH BpamieHus. I[lnedo cuiibl
CrnoxeHue cujl, IPUIOKEHHBIX K TBEpIOMY Teny. LIeHTp TskecTu Tena.

VYcoBus paBHOBECHS TBEPJIOTO TeA.

YcroitunBoe, HEYyCTOMYHBOE, O€3pa3INuHOE PABHOBECHE.

Tema 4 .3axonbl cOXpaneHUus 6 MexXaHuKe

NMnynec MarepuanbHOM TOYKHM (T€na), CUCTEMbl MaTEpPUATbHBIX TOYEK.
NMnynbe cunbl M M3MEHEHUWE HMIYyJbca Tela. 3aKOH COXPAaHEHUs HMITyJIbCa.
PeaktrBHOE 1BHXKEHHUE.

PaGota cuiibl. MOIITHOCTD CHJTBL

Kunernueckass sHeprusi MarepualibHOM TOukM. Teopema 00 U3MEHEHUH
KUHETUYECKOU YHEPIHUH.

[loTenuuanbuas 3Heprus. [loTeHuManbHas 3HEPrust ynpyro aeopMupoBaHHOM
MPY>KUHBI.

[ToTeHuuanbHas SHEPTUS Tesia BOJIM3U MOBEPXHOCTU 3EMIIH.



[loTeHuanbHbIE U HE TOTEHUHANIbHBIE CHIIBI. CBSI3b pabOThHI HE MOTEHIUATBHBIX
CUJI C U3BMEHEHNEM MEXAHUYECKON IHEPTUU CUCTEMBI TEJ. 3aKOH COXPaHEHUs
MEXaHUYECKON IHEPIUU.

YIpyrue U Heynpyrue CTOJIKHOBEHUS.

Pa3nen 2. MouiekyasipHasi pu3nKa 1 TepMOANHAMHUKA

Tema 1. Ocroebt MONEKYAAPHO-KUHEMUYECKOU Meopun

OCHOBHBIE TIOJIOKEHUSA MOJIEKYISIPHO-KUHETUYECKON TEOPUM M HUX OIBITHOE
o0ocHoBanue. bpoyHoBckoe gBumxeHue Juddysus. Xapaktep IBUKEHUS U
B3aMMOJICMCTBUS YacTUI] BenlecTBa. Moiesin CTPOEHUS Ta30B, KUJIKOCTEN U TBEPIBIX
TeJ U 00BSICHEHHE CBOMCTB B BEIIECTBA Ha OCHOBE ATUX Mojeliei. Macca u pa3mepsl
monekyi. KonnuectBo BemectBa. [locrosanas ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u e€ uszmepenue. lllkama Temnepatyp
Llenbcusi.

Mogenb uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-KUHETUYECKOU
TEOpUH WACATBHOrO Ta3a. AOCOIIOTHAs TeMIeparypa Kak Mepa CpeaHei
KMHETUYECKOM HSHEPruM TEIUJIOBOro JBWXEHMS dvacTtull rasza. Illkama temmepatyp
KenpBuna. TI'a3oBbie 3akoHbl. YpaBHeHnue MenaeneeBa—Knamneiipona. 3akoH
JansroHa. M3ompoinecchl B UACATIbHOM Ta3€ ¢ MOCTOSHHBIM KOJIWYECTBOM BEIIECTBA.
I'paduueckoe npeacraBieHne U30MPOIIECCOB: U30TEpMa, U30X0pa, nu3obdapa.

Tema 2. Ocrosbt mepmoOUHAMUKU

TepmonnHamuyeckass cucreMa. BHYTpEHHSAS HHEPrUs TEPMOJMHAMUYECKOU
CUCTEMBI U CcIocoObl €€ n3meHeHus. KonnuecTBo TemioTsl U pabota. BHyTpeHHs s
SHEPIus OJTHOATOMHOT'O UJ€aJIbHOTO rasa. Bunbt TEIJIONEPEAAUHn:
TEIJIONPOBOJHOCTh, KOHBEKIUS, HW3JIyd€HUE. YIeJIbHAsl TEIUIOEMKOCTh BEIECTBA.
KonnuecTBo TEmnoThl Npu TEIUIONEpeaaye.

[TonssiTue 00 ammabatrHoMm tporecce. [lepBBIli 3aKOH TEPMOJIWHAMUKH.
[Ipumenenue mepBOro 3aKoHAa TEPMOAMHAMUKH K wH3omporeccaM. [ 'paduueckas
UHTEpIpeTaIys padoThl rasa.

Bropoii 3akon TepmonuHamuku. HeoOpaTuMocTh MpoIIecCOB B MPHUPO/IE.

TemnoBbie Mamuubl. [IpuHIUTBL AeiCTBUS TETUTIOBBIX MamuH. [IpeobpasoBanus
SHEPIrUM B TEIUIOBBIX MammuHax. KosdhuiumeHT mnone3Horo AEMCTBUS TEIMIOBOM
MamuHbl. [{ukn KapHo u ero ko3 duiiueHT moje3Horo AeHCTBUSA. DKOJOTUYECKUE
MPOOIEMBI TETIIIOIHEPTETHKH.

Tema 3. Azpecamnuvie cocmoanusa eeuecmea. Pazoevle nepexoovl

[TapooOpazoBanme u koHaeHcamus McmapeHue u kureHue. AOCOIIOTHAS |
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacelmeHnHbld mnap. YaenbHas TEIwioTa
napooOpa3oBaHus. 3aBUCHMOCTh TEMITEPATYPhl KUTICHUS OT JTaBJICHHUS.

TBépnoe Tteno. Kpucramimnueckue u amopdHbie Tena. AHM3OTPOIHS CBOMCTB
kpuctaioB. JKuakue kpucramibl. CoBpeMeHHble Marepuanbl. [lnaBineHue wu
KpUcTamu3anus. Y ieabHas TemioTa miasienus. Cyonumanusi.

VYpaBHeHue TENI0BOr0 OanaHca.

Pa3nen 3. DiieKTpOAUHAMHKA
Tema 1. dnekmpocmamuka



DneKTpu3anus Tell. JNEKTPUUYECKUH 3apsAa. [Ba BUaa 3JIEKTPUYECKUX 3apsIIOB.

[IpoBOAHMKM, JUANEKTPUKH MW  IOJIYNPOBOJHUKH. 3aKOH  COXPaHEHUs
ANEKTPUUYECKOTO 3apsAIa.

B3anmopeiictBue 3apsanoB. 3akoH KynoHa. TodedHBIN JIEKTPUYECKHAM 3apsii.
Onektpuueckoe mnoje. Hampsxk€éHHOCTh  anekTpuyeckoro  mosa.  [IpuHnmn
CYIIEpHO3ULMHU DJIEKTPUUECKUX T0Jie. JIMHMM HanpsKEHHOCTH DJIEKTPUUECKOTO
TOJISL.

PabGorta cun snexrpocratuueckoro mnosis. [lorennuan. Pa3HOCTh MOTEHIMAIOB.
[IpOBOIHMKM W JUANEKTPUKH B DJIEKTPOCTATHUYECKOM Ioje. Jludnexkrpudeckas
IPOHUIIAEMOCTb.

OnektpoéMkocTh. KoHaeHcaTtop. ONEKTPOEMKOCTh IIOCKOIO KOHJEHCATOpA.
DHeprus 3apsiKEHHOTO KOHJIEHCATOPA.

Tema 2. Ilocmosannsiit Inekmpuueckuit mox. Toku 6 paznuunvix cpeoax

ONEKTPUYECKUA TOK. YCJIOBHS CYLIECTBOBAaHUSA JJIEKTPUUYECKOTO  TOKA.
HcTounuku Toka.

Cuna Toka ITocTOSIHHBIN TOK.

Hanpsixenne. 3akon OMa 11 yyacTka 1enu.

DIEKTPUUECKOE COMPOTUBIICHUE Y AEIBHOE COMPOTUBIIEHNE BEUIECTBA.

IlocnenoBaTenbHOE, NApAILIEIBHOE, CMEIIAHHOE COEIMHEHUE TPOBOJHUKOB.

PaGora  osnektpuyeckoro Toka. 3akoH  JDxoyns—Jlenma.  MomHOCTB
AJIEKTPUYECKOT 0 TOKA.

DNEeKTpOABWKYIIAsl CHJIa U BHYTPEHHEE CONTPOTUBIIEHUE NCTOYHHUKA TOKA. 3aKOH
Owma 1t OTHOM (3aMKHYTOM) AiieKTpuueckoi 1enu. KopoTkoe 3aMmbIkaHue.

DNEKTPOHHAS TPOBOJAUMOCTH TBEPBIX METAIIJIOB. 3aBUCUMOCTD COIPOTUBIICHHUS
METaJUIOB OT TeMrnepaTypbl. CBEpXIPOBOAUMOCTD.

DJIIEKTPUUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[MonympoBoguuku.  CoOcTBeHHas 151 IIPUMECHAss  IPOBOAUMOCTH
IIOJIYTIPOBOJHUKOB.

CgoiicTBa p—N-tiepexona. [lomynpoBo HHKOBBIC MPUOOPHI.

OneKTpudyeckuid  TOK B pacTBOpax W pacilaBax  JIJIEKTPOJIMTOB.
DNEKTPOIUTUYECKAS AUCCOLUALIUSA. DIEKTPOIIH3.

11 KJIACC

Paznen 1. DaexkTpoamHamMuka.

Tema 1. Macnummnoe nose.

B3aumonenicTBrEe OCTOSIHHBIX MAarHUTOB M MPOBOJHUKOB ¢ TOKOM. MarHutHoe
none. Bekrop marHuTHOM WHAYKUWU. [IpUHIUIT CyNeprno3MIUy MarHUTHBIX IOJEH.
JIvHMY MarHUTHOW WHIYKIIUH.

MarauTHoe MoJjie MPOBOJHUKA C TOKOM (MPSIMOTO TMPOBOJHHKA, KATYIIKH W
KpyroBoro Butka). OneIT Jpcrena.

Cuna AMnepa ,e€ HanpaBJICHUE U MOIYJIb.

Cuna JlopeHiia, €€ HampaBJIeHUE U MOJYJb. [[BUKEHUE 3apsHKEHHOW YacTHUIIBI B



OJIHOPOJHOM MarHuTHOM noJe. Pabora cuisl Jlopenua.

MaruauTHoe nosne B Beniectse. DeppoMarHeTUKy ,iapa U TMaMarHeTUKHU.

Tema 5. Inekmpomaznumuas UuHOYKYuUs.

SIBiIeHME PIIEKTPOMArHUTHON MHAYKIMHU. I1I0TOK BEKTOpa MarHUTHON MHAYKLIHM.
OJC wunaykuuu. 3akoH J3yeKTpomMarHuTHou wuHaykuun Papanes. Buxpesoe
anekTpudeckoe noiie . Toku Dyko.

OJIC uHAyKIIMY B MIPOBOJHUKE, JBHXKYIIEMCS B OJTHOPOJHOM MAarHUTHOM TIOJIE.
ITpasuno Jlenua.

NunyktuBHOCTh. KaTylika MHIYKTUBHOCTH B LIENH MOCTOSIHHOTO TOKA. SIBIeHUE
camonHAyKuu. JJJC caMOMHIYKIIUH.

DHEPrusi MAarHUTHOTO TOJI KaTYIIKU ¢ TOKOM. DJIEKTPOMAarHuTHOE TOJIE.

Pa3nen 2. KonebaHnusi u BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

Konebarenvhas cuctema. CBOOOIHBIE KOJICOAHUSI.

IMapmonundeckue koneOanusa. KuHemMaTtnueckoe W JUHAMHUYECKOE OTHMCAHUE.
DHEPreTUYeCcKoe OMNKMCAaHUE(3aKOH COXPAHEHHUS MEXaHWYEeCKOW sHepruu).BeiBoa
JTUHAMHYECKOTO ONMHUCAHUSI TapMOHUYECKUX KOJICOAHMH M3 WX DHEPreTUYecKoro u
KMHEMATUYECKOTO OMUCAHUA.

AMmiutyna u ¢asza koneOanuii. CBS3b aMIUTUTYABl KOJEOAHWUNW HCXOIHOM
BEJIMYUHBI C aMITUTYIaMHU KoJieOaHUl €€ CKOPOCTH U YCKOPEHUS.

Ilepuon wm wyacrora konebGanmii. Ilepmon ManbiX CBOOOJIHBIX KOJeOaHUM
MaTeMaTH4Yeckoro MasTtHuka. Ilepuos cBOOOAHBIX KoOJIEOAHWUN  MPYKUHHOTO
MasTHHUKA.

[lonsTne o 3artyxaromux koyieOaHusX. BuiHykIeHHBbIE KoyieOaHusi. Pe3onanc
.PezonancHas kpuBas. BiugHue 3aTyxaHuss Ha BHJ PE30HAHCHON KPHUBOM.
ABTOKONIEOAHMS.

Tema 2. InexkmpomazHumuosle KoieOanus.

Konebarenpubiit  koHTYyp. CBOOOAHBIE JJICKTPOMArHUTHBIC KOJICOAHUS B
uaealbHOM KoniebaTenbHOM KOHType. Dopmyna Tomcona. CBs3b aMIUTUTY/IBI 3apsiia
KOHJIEHCATOpa C aMIUIUTYAON CUJIbI TOKA B KOJIEOATeIbHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTHUH B HJI€aTLHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxaroiue AIEKTPOMAarHUTHbIC KosieOaHuUs. BrinyxneHHbIE
AIEKTPOMArHUTHBIC KOJICOaHMsI.

IlepeMennblii TOK. MOIIHOCTh MEPEMEHHOIO TOKA. AMIUIUTYIHOE H
JEUCTBYIOIIEE 3HAYCHWE CHJIBI TOKA H HANpPSDKEHWs TpU  pasIuyHON ¢opme
3aBUCUMOCTH MIEPEMEHHOTO TOKA OT BPEMEHMU.

CunHycouJanbHbli TIEpEMEHHBIM TOK. Pe3ucTtop, KOHAEHcAaTop M KaTyllKa
VHIYKTUBHOCTM B LENU CHUHYCOWJIAJIBHOTO IEPEMEHHOrO TOKAa. Pe30HaHC TOKOB.
Pe3onaHC HanpsKeHUN.

WUneanvubiit  Tpancopmarop. I[lpousBoactBo, mnepegaya U moTpebieHHE
AIEKTPUYECKOU SHEPTUM.

DKOJIOTUYECKHE PUCKKM TpU NPOU3BOACTBE AeKTposHepruu. Kymbrypa
WCMOJIB30BAHUS JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60JIHbL.

MexaHn4yeckue BOJHBI, YCIOBUS HUX pacrpocTtpaHeHus. I[lomepeunsie wu



MPOAOJIbHBIE BOJHBL. llepuoa, CKOpOCTh pacnupOCTpaHEHHs] W JJIMHA BOJIHBL.
CBoiicTBa MEXaHWYECKUX BOJIH: OTpaXeHUE, NpelioMJieHHe, UHTephEepeHIUs Hu
nudpakius.

3Byk. CkopocTh 3ByKa ['pomkocTh 3Byka Bricora Tona. TemOp 3Byka. [llymoBoe
3arpsI3HEHUE OKPYIKAIOLIEH CPEbI.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUSI M3JIyYEHHS SJIEKTPOMArHUTHBIX BOJIH.
B3anmHas oprieHTa1si BEKTOPOB B AJIEKTPOMArHUTHOW BOJIHE.

CBoNCTBa 3JEKTPOMATHUTHBIX BOJIH: OTPAXEHHE, MPEIOMIICHUE, MOJISIpU3alus,
UHTEpPEpEeHLMS U TUPPaKIIK.

[IIxkana 37€KTPOMArHUTHBIX BOJH. [IprMEHEHUE 3IEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIUIIBI paAUOCBI3U U TeleBUACHUs. Paguonokanusi. DIeKTPOMAarHUTHOE
3arpsI3HEHUE OKPYKAIOILIEH CPEbI.

Tema 4. Onmuka.

[IpssMOIMHEHHOE pacnpoCTpaHEHHE CBETa B OJHOpPOAHOU cpexpe. Jlyuy cBera.
To4YeYHHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHbI OTpakeHHsI cBeTa. [locTpoeHue wu300pakeHHil B
iockoM 3epkaiie. Cepuueckue 3epkaa.

[Ipenomiienne cBeTa. 3aKOHBI MPEIOMIICHUSI CBeTa. AOCOIIOTHBINA MOKa3aTelb
npenomieHusi. OTHOCUTENBHBINA TOKa3aTeab MpeaomieHus. [IoCTOSHCTBO 4acTOThI
CBETAa U COOTHOIIECHHUE JJIMH BOJIH MPHU MEPEXOAE MOHOXPOMATUUYECKOTO CBETA YEPE3
IpaHULly pa3zena ABYyX ONTUYECKHUX CPE.

Xon nyuert B mpusme. [ucnepcusi cBera. CIOXHBINM cocTaB 0ejoro cBeTa.
LBer.

IlonHoe BHyTpeHHee oTpakeHue. lIpenenbHbI Yrojl MOJTHOTO BHYTPEHHETO
OTpa’KEHUSI.

Cobuparomue 1 pacceuBaromiye JUH3bl. ToHKas nuH3a. DoKycHOe paccTosiHue
M ONTHYECKasl CUja TOHKOW JIMH3BL. 3aBUCHUMOCTh (POKYCHOTO PACCTOSHUS TOHKOMN
chepuvecKoil TMH3BI OT €€ TEOMETPUU U OTHOCUTEIHHOTO MOKA3aTENs TPETOMIICHHUS.

dopMyJia TOHKOM JIMH3bI. Y BEIIMYCHUE JaBA€MOE JIMH3O0M.

Xoa Jiy4a, MNPOWIEANIEr0 JWH3Y IO IPOU3BOJBHBIM YIIOM K €€ TIJIaBHOU
ontuueckor ocu. IlocTtpoeHne wu300pakeHUN TOYKM H OTpe3Ka MpsSMOMl B
coOUparoNUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMaXx.

Ontuueckue mpubopsl. Paspematomas crmocoOHOCTh. ['71a3 kak omnTudeckas
cucrema. [Ipenensl MpUMEHUMOCTH TEOMETPUUECKON ONITUKHU.

Bonnosas ontuka. Mntepdepenuus cera. KorepeHTHbIE UICTOUHUKU. Y CIIOBUS
HAOJIOICHHUST MAaKCUMYyMa JIBYX KOTE€PEHTHBIX UCTOYHUKOB. [IpuMepsl KilaccHuecKux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaknusa cseta. Judpaknuonnas pemérka. YcaoBue HaOMIOICHNS TIaBHBIX
MaKCUMYMOB TpW TMaJeHUU MOHOXPOMATHYECKOTO0 CBeTa Ha JU(PAKIIHOHHYIO
PELIETKY.

[Tonspuzanms cBeTa.

[IprumeHeHne MOAIPOUIOB I U3YUEHUS] MEXaHUYECKUX HANPSIKECHUU.

Pazgea 3. OcHOBBI CrienMaJIbHOM TEOPUU OTHOCHUTEILHOCTH.

['paHuLBI MPUMEHUMOCTH KIIACCUYECKOM MEXaHUKHU. [locTynaTel crienuaibHOU



T€OPUU OTHOCHUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOU uHTepBail. [IpeoOpa3zoBanus Jlopenua. YcioBue
NPUYUHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U
COKpAILICHUE JUTAHBL.

DHEPrusi U UMNYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBsA3bp Macchl C PHEPrUE U UMIYJIBCOM PEISITUBUCTCKON YaCTUIBl. DHEPrus
TIOKOS.

Paznen 4. KanToBas Qpusuka.

Tema 1. KopnycKkynapHno-601Ho60it Oyaausm.

PaBHOBecHOE TeMIOBOE M3Iy4YeHHE (M3IydyeHUE aOCOMIOTHO YEPHOTO Teja).
3akoH cmenlenus: Buna. I'unore3a [lnanka o kBaHTax.

®oTOHBI .JHEPrus U UMNYJIbC (HOTOHA.

dotorpdexr. Onbitet A. I'. CroneroBa. 3akonbl dorodddekrra. YpaBHeHUE
OiinmreitHa st potodddexra. «Kpacnas rpanuna» porodddexra.

JlaBnenue cBeTa (B YaCTHOCTH, JABJICHUE CBETa HA aOCOJIOTHO MOTJIOMIAIOIIYIO
1 abCOJIOTHO OTpaXkarolryto nmoBepxHocTh). OmnbiTh [1. H. Jlebenena.

BosHoBeie cBolicTBa yactull. Bomubsl ne bpoiutsa. Jlnuna BosHbL ae bpoiist u
pa3Mepbl 00JacTH JIOKaTU3alluK JIBIXKYIIeics yactuibl KopmyckynsipHO-BOJHOBOM
nyanus3M. Jludpakius 37eKTPOHOB HA KpUCTAILIAX.

Tema 2. @u3zuxa amoma.

OneITel MO HCCIENOBAHUIO CTpoeHHs aToma. llimanerapHas moxaenb aroma
Pezepdopna.

[Toctynatel bopa. U3nydyenue u norsnomenue GOTOHOB MPHU MEPEXOe aToma ¢
OJIHOTO YPOBHs DHEPIUU HA IPYTOM.

Bunsl cnexktpoB. CrnekTp ypoBHEH sHepruu atoma BoJopoaa. CIIOHTaHHOE U
BBIHYXJICHHOE U3JIyueHue ceera. Jlasep.

Tema 3. Duzuka amomHo20 A0pa u 31eEMEeHMAPHLIX YACHUY,

Hyxnonnass moxens simpa ['eitsenOepra—MBanenko. 3apsan sapa. MaccoBoe
YUCJIIO fA1pa.

N3otomnsl.

PannoaktuBHOCTE. ANbha-pacnaa. INEKTPOHHBIN U MTO3UTPOHHBIN OeTa-pacmal.
['amma- uznmyyenue.

3aKOH pPaJAMOAKTUBHOrO pacnaga. PaanoakTWBHBIE HM30TONBI B MPUPO/IE.
CBoiicTBa HOHU3UPYIOUIETO H3Iy4YeHHs. BiusHME paaMOaKTUBHOCTH HA JKHUBBIC
opranu3Msbl .EctecTBeHHbil hoH uznydenus. Jlozumerpusi.

DHeprusi CBsI3M HYKJIOHOB B sizpe. SnepHbie cuibl. JledexT maccer sapa.

Anepuble peakuuu. JleneHne wu cuHTE3 sAaep. MeToapl perucrpanuud 1
HCCIIEIOBAHUS JIEMEHTAPHBIX YACTHLL.

dOyHAaMEHTaJbHbIE  B3aUMOACWUCTBUA. bapuoHbBI, ME30HBI M  JICITOHBI.
[IpeacraBnenue o CtangapTHoit Mmojenu. KBapk-ritooHHast MOJIeNb aIpOHOB.

O®uznka 3a npenenamu CraHgapTHOW Mojenu. TE€MHass martepuss U TEMHas
sHeprusi. EnMHCTBO (u3ndecKkoil KapTUHBI MUpa.



IlnanupyemMbie pe3yabTaTbl OCBOCHHUSI NPOIrPaMMbl BHEYPOUHOH AeSITEILHOCTH
YPOBHE cpeHero oouero oopazoBaHus

JInyHOCTHBIEC pe3yJIbTaThl

JInyHOCTHBIEC pe3yJbTaTbl OCBOCHHUS NMPOrpamMMbl «PeleHne CloXKHBIX 3aaad
no (u3MKe» JOJDKHBI OTpaXkaTb T'OTOBHOCTb M CIHOCOOHOCTh OO0YyYaromuxcs
PYKOBOJICTBOBATbCS C(POPMUPOBAHHOW BHYTPEHHEH MO3ULMENH JUYHOCTH, CUCTEMOM
LEHHOCTHBIX OPUEHTAIMM, TO3UTUBHBIX BHYTPEHHUX YOEXKIECHUH, COOTBETCTBYIOIINX
TPAJIMLMOHHBIM [IEHHOCTSM POCCHUICKOIO OOIIEeCcCTBa, pACIIUPEHUE >KU3ZHEHHOIO
ONbITa U OMNbITA JIEITEIBHOCTH B IPOILECCE peau3alid OCHOBHBIX HalpaBJICHUU
BOCIIUTATENIbHON JIEATEIIBHOCTH, B TOM YHCJIE B YACTH:

I'paknanckoro BocnuTaHus:

e c(HOpMHUPOBAHHOCTh  TPAKAAHCKOMIIO3UIIMU O00YYAIOUIErocsi Kak aKTUBHOTO

Y OTBETCTBEHHOT'O 4JIeHA POCCUIUCKOr0 O0IIeCTBa;

® MPUHATHE TPAJULUMOHHBIX  OOIEYETOBEUECKMX T'yMAaHHCTHUUYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEN;

e TOTOBHOCTb BECTM COBMECTHYIO JESTEIBHOCTh B MHTEpPECAX T'PaKJAHCKOTO
o0IIecTBa, y4aCTBOBATh B CAMOYIPABIEHUH B 00pa30BaTeIbHON OpraHu3alluy;

® yMEHHE B3aUMOJECHCTBOBATH C COMAIbHBIMA UHCTUTYTaMU B COOTBETCTBUH C
uX QYHKIUSAMU U Ha3HAUYCHUEM;

® T'OTOBHOCTb K T'YMAaHUTAPHOU U BOJIOHTEPCKOU EATEIBHOCTH.

IlaTpuoTHYECKOr0 BOCTIMTAHHUS:
® c(HhOpMUPOBAHHOCTH POCCUMCKOM IPaKIAHCKOM UIEHTUYHOCTHU, MATPUOTU3MA,

® [ICHHOCTHO€ OTHOIIEHHE K TOCYIapCTBEHHBIM CHUMBOJIAM, JIOCTH)KEHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PUBUKU U TEXHUKE.

JlyX0OBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

¢ copMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO TTOBEJICHUS;

® CIIOCOOHOCTH OIICHMBATh CUTYaIlMI0O W TPUHHUMATb OCO3HAHHBIC PEIICHU,
OPUEHTUPYSICh Ha MOpPaJbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHCJE B
NESTENbHOCTUA YYEHOTO;

® OCO3HAHME JIMYHOTO BKJIAJ]a B IOCTPOCHUE YCTOMUYUBOTO OyAyLIETO.

JCTEeTHYECKOr0 BOCIINTAHUS:

® SCTETUYECKOE OTHOUIEHHUE K MUY, BKJIFOYAs ACTETUKY HAay4HOI'O

TBOPYECTBA, MPUCYIIETO PU3NIECKON HAyKeE.

TpynoBoro Bocnuranus:

® UHTEpPEC K pa3iIudHbIM chepaM MpoPecCHOHATBHON IESTEIBHOCTH, B TOM
YHCJIe CBSI3AHHBIM C (PU3UKOW M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBINA BBHIOOP
Oynymei mpodeccuu u peaaTu30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TITAHBL;

® TOTOBHOCTH U CIIOCOOHOCTH K OOpa3OBaHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(bU3UKH Ha POTSHKCHUH BCEH KU3HU.

IKOJOTHYeCKOr0 BOCIIUTAHUA:

e cPOpPMHUPOBAHHOCTH K DKOJIOTMYECKOW KYJIBTYpPbl, OCO3HAHHE TJI00ATBHOTO
XapaKTepa HKOJOTUUECKUX MpoOIeM;

® UJIJAHUPOBAHUE U OCYILECTBJICHUE JECUCTBUI B OKPYXKAIOIIECH Cpeie Ha OCHOBE
3HAHUS LEJIEd YCTOWYNBOTO PAa3BUTHS YEJIOBEUECTBA;



¢ pAaCHIMPCHHUC OIbITa ACATCIBHOCTH AKOJOTMYECKOU HarpaBJICHHOCTH Ha OCHO

MMEIONIUXCS 3HAaHUM 10 (U3BUKE.
I{leHHOCTH HAYYHOI'0 TO3HAHMS:

e Cc(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

® OCO3HaHWE IIEHHOCTM HAay4yHOH JeATeIbHOCTH, TOTOBHOCTh B HpOLECCE
M3y4YeHUs] (PU3UKHU OCYIIECTBISATh MPOEKTHYIO U MCCIEA0BATEIBCKYIO AESTEIbHOCTD
MHIUBUIYAJIBHO U B TPYMIIE.

MeTanpeaMeTHbIE Pe3yJbTaThI

IMo3HaBaTe/JbHbIE YHUBEPCAJIbHbIE YUeOHbIE TeiCTBHS:

® CaMOCTOSITENTbHO  (OpPMYIHpOBaTH M aKTyalIM3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

® OMpeNeATh IICNH JEATCILHOCTH, 3aJaBaTh IapaMeTPbl U KPUTCPHH WX
JOCTHKCHMS,

® BBIBISITH 3aKOHOMEPHOCTH U MPOTHBOPEUUS B paccMaTpUBaeMbIX
(U3HYECKHX SBIICHUAX;

e pa3pabaTbiBaTh  IUIAH peIICHHs MPOOJIEMBI ¢ yUETOM aHaIM3a

UMEIOITUXCS MaTepUaIbHBIX U HEMATCPUATIbHBIX PECYPCOB;

® BHOCHUTBH KOPPEKTHUBHI B JIEITEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
IEJISIM, OLIEHUBATh PUCKH MOCJIEACTBUH €SI TEIIbHOCTH;

® KOOPJAMHUPOBATH M  BBINOJHATH PpabOTy B  YCIOBUSAX  PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHUS;

HccJie10BaTe/IbCKue JeiCTBUA:

® BIAJCTh HAYYHOM TEPMHUHOJOTHEH, KIIOYEBBIMH TOHSATUSIMH U METOJAMH
bu3uYecKol HayKH,

® BIAJCTh HABBIKAMHU Y4€OHO-MCCIIEIOBATEIHCKON M MPOEKTHOM AESITEIbHOCTH
B oOjactd (U3UKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOATEIBHOMY IOHUCKY
METOJIOB peIIeHHus 3a7ad (PU3NYECKOTO COACp)KaHUs, MPUMEHEHUIO Pa3IHYHbIX
METO/IOB ITO3HAHNUS,

® BIAJCTh BHUJAMH JICITEIBHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHUSA, €ro
WHTEPIpETallii, TMPeoOpa3OBaHUI0 U TPUMEHEHHIO B PA3IMYHBIX  y4eOHBIX
CUTYalusX, B TOM YKCJIE TIPU CO3/IaHUN YI€OHBIX MTPOCKTOB B 00JaCTH (HU3HKHU;

® BBISIBISITh TMPUYUHHO-CICJCTBEHHBIE CBS3M W aKTyaJIM3WpOBaTh 3ajavy,
BBIIBUTATh TUIIOTE3Y €€ PeIIeHUs, HAXOAUTh apPTYMEHTHI JUIsl JOKa3aTeIhCTBAa CBOUX
YTBEPKJICHUM, 3a/1aBaTh MAPAMETPhI U KPUTEPUU PEIICHUS;

® AHAJIM3WPOBATh TMIONYYCHHBIE B XOJ€ pEIICHHsS 3aJadyd  Pe3yJbTaThl,
KPUTUYECKH OILIEHWBATh WX JOCTOBEPHOCTH, MPOTHO3MPOBATH M3MEHEHHE B HOBBIX
YCIIOBUSAX;

e craBuTh U (HOPMYIHPOBATH COOCTBEHHBbIE 3ajlayd B 00pa30BaTEIbHOMU
JESITETPHOCTH, B TOM YHUCJIC TIPU U3YUEHUHU (HU3UKY;

® J1aBaTh OIICHKY HOBBIM CHUTYaIlUsM ,0I[EHUBATH MPUOOPETEHHBIN OIIBIT,

® yMETh TMEPEHOCHUTHh 3HAHUS no ¢uU3MKEe B TPAKTHIECKYIO 00JacTh
KU3HECATSIIbHOCTH;



® yMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEAMETHBIX 00JIacTe;

® BbBIJIBUTaTh HOBBIC UJICH, IPEAJIaraTh OPUTMHAIBHBIC MOJX0/IbI U PEUICHUS;

® CTaBUTH MPOOJIEMBI U 33/1a4l, IOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

Pabora ¢ undgopmanueii:

® BJIaJICTh HABbIKAMU MOJy4YeHUs] MHGOpMaU (HU3UYECKOTO COJECpPIKAHUS U3
WCTOYHHUKOB PAa3HBIX THUIIOB, CaMOCTOSITEIBHO OCYIIECTBIATH IIOWUCK, AaHaJu3,
CUCTEMATH3alUI0 U MHTEpHOpeTaIuio WHOOpPMAlUKM PA3IUYHBIX BHUIOB U (PopM
MPEJICTABJICHUS;

® OIICHUBATh JOCTOBEPHOCTH MH(DOPMAIIUY;

® ICMOJB30BaTh  CpeJICTBA  MH(POPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX M OPTraHU3allMOHHBIX
3a/1a4 ¢ COOJIOJICHHEM TPeOOBaHUN SPTOHOMUKHU, TEXHUKH O0€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHurs, TPaBOBBIX U DJTHUYECKUX HOPM, HOpPM HHGPOPMAIMOHHOMN
0e30macHOCTH;

® Co3/1aBaTh TEKCThI (PU3UYECKOTO COJIEPKAHUSI B Pa3IUYHBIX dopmaTax C
y4€TOM Ha3zHaueHMsI MH(OOpPMALMKM U IEJIEBOM ayJUTOPUH, BHIOMpPAs ONTHMAIbHYIO
dbopmy NpeacTaBICHNUS U BU3yIU3aIlUH.

KoMMyHuKaTHBHBIE YHUBepcaJbHble yueOHbIE eiiCTBHUS:

® OCYIIECTBIATh OOIICHUE HA ypOKaxX (PU3HKU U BO BHEYPOUHOH JeATEILHOCTH;

® pacrio3HaBaTh NPEANOCHUIKM KOH(JIUKTHBIX CHUTyalldd U  CMST4ath
KOH(JIUKTHI,

® pa3BEPHYTO M JIOTUYHO H3JaraTh CBOKO TOYKY 3PEHHUSI C HCIOJIb30BaHUEM
A3bIKOBBIX CPEJICTB;

® [IOHMMATh W HKCIOJb30BaTh MPEUMYILIECTBA KOMAHAHOW M WHIAWMBHIYaJbHOU
paboTHI;

® BHIOMpATh TEMATHKy W METOAbl COBMECTHBIX IEHCTBUU C Yy4&€TOM OOIIHX
MHTEPECOB U BO3MOKHOCTEMN Ka)KJI0TO WieHa KOJUIEKTHUBA;

® [PUHHUMATh LEJIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTh U
KOOPJIMHUPOBAaTh JACUCTBHUS IO €€ JOCTHKCHHUIO: COCTAaBJISATh IUIAH JICMCTBHM,
pacrpenensTh poiad € YYETOM MHEHUM Y4YaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM padoTHhI;

® OIICHMBATh KA4eCTBO CBOETO BKJIaJa M KaXJOTO YYaCTHHKAa KOMaHIbl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

e [pejjaraTb HOBBIE TMPOEKTHl, OIEHUBATh HAEHM C TMO3ULIUU HOBHU3HBI,
OPUTMHAIILHOCTHU, MPAKTUYECKOW 3HAYUMOCTH;

® OCYIIECTBJISATH MO3UTUBHOE CTPATErMYECKOE IMOBEJICHHE B Pa3IMYHBIX
CUTYaIlUsX ,[TPOSBIATh TBOPYECTBO U BOOOpaKEHUE, OBITH MHUITUATUBHBIM.

PeryasiTuBHbIC YHHUBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBHS:

® CaMOCTOATENIbHO OCYIIECTBIISITh MO3HABATEIBHYIO AESTEIBHOCTh B 00JIACTH
GU3MKM U aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U (POpMyIUPOBATH
cOOCTBEHHBIC 3a/1a4H;

® CaMOCTOATENIbHO COCTAaBJSITh IUJIAaH PEIICHUS PACUETHBIX M KaueCTBEHHBIX
3a/1a4, TJIaH BBIMOJHEHUS MPAKTUYECKOW padOThl C YYETOM HMEIOIIUXCA PECYpPCOB,
COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOUYTCHUH;



® J1aBaTh OIICHKY HOBBIM CHUTYallUsM;
® pacIIMpATh paMKU y4€OHOTO IPEeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHUI;

e JleflaTh OCO3HAHHBIA BBIOOpP, aprymMeHTUpOBaTh e€ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 32 PEILEHUE;

® OIICHUBATh NPUOOPETEHHBIN OMBIT;

e CcrocoOcTBOBaTh (OPMHUPOBAHUIO M TMPOSIBICHUIO HPYAULMU B 001acTH
(bU3UKH, TOCTOSIHHO MOBHIIIATh CBOM 00pa30BaTENbHBINA U KYJIBTYPHBIN YPOBEHD.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBII HHTE/JIEKT:

® J[aBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTb KOPPEKTUBBI B JICSATEIHHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;

® BIAJCTh HaBbIKAMHU  [O3HABaTENbHOW  pedeKkcud Kak  OCO3HaHUSA
COBEpIIAEMbIX JCHCTBUH M MBICIHMTENBHBIX MPOIECCOB, WX pe3ylbTaTOB U
OCHOBAHUM;

® UCIIOJIb30BaTh NMPUEMBI pedIeKCUU AJI1 OLEHKH CUTYyallH, BEIOOpA BEPHOTO
pElIeHNUS;

® yMeThb OIICHMBAaTh PHUCKH M CBOCBPEMEHHO NPUHUMATH PEIICHUS IO UX
CHU)KEHHUIO;

® MPUHUMATh MOTHUBBI M apPTryMEHTHl JAPYTUX TP aHaju3e pPe3yIbTaTOB
TSI TeNIbHOCTH;

® IIpUHUMATH CeOsl, MTOHUMasi CBOU HEJJOCTATKH U JIOCTOMHCTBA;

® [PpUHUMAaTh MOTHBBI M AapryMEHTbl APYrMX IIpU aHaju3e pe3yiIbTaTOB
NEeATENbHOCTH;

® [IpU3HABATh CBOE MPaBO M MPABO APYTHX Ha OIIMOKH.

B nponecce QoCTHXKEHUSI TUYHOCTHBIX PE3YJIBTATOB OCBOEHUS IMPOTpaMMBbI IO
buzmke I8 ypoOBHA ~ cpeaHero  oOmiero  o0pa3oBaHUS Y OOyYaromIuxcs
COBEPIIEHCTBYETCS AMOIMOHATbHBIN UHTEJUICKT, IPEANOJIararnil
c(hOopMHUPOBAHHOCTb:

® CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATH CBOE AMOLIMOHATBHOE
COCTOSIHWE, BUJCTh HAIpaBJICHUS Pa3BUTHS COOCTBEHHOW SMOLMOHANBHON ChepHl,
OBITH YBEPEHHBIM B ce0€;

® CaMOpEryJIMPOBaHMs, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEACHHE CIOCOOHOCTh  aJanmTHUPOBAaThCA K
AMOIIMOHATHLHBIM U3MEHEHUSIM U TIPOSIBISITh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

® BHYTPEHHEW MOTHMBAIMH, BKJIIOUYAIOMIEH CTPEMJIEHHE K JOCTHKECHHIO LIEIH U
ycnexy, ONTHMH3M, WHHUIMATUBHOCTb, YMEHHUE JEHCTBOBAaTb, HMCXOJs W3 CBOUX
BO3MOKHOCTEH;

® SMIIATUH, BKIIOYANOIIEH CIIOCOOHOCTh MOHUMATh AMOLIMOHAIBHOE COCTOSIHHUE
JIPYTHX, YYUTBIBATh €0 TP OCYIIECTBICHUN OOIIEHUS, CTIOCOOHOCTh K COYYBCTBHUIO
U CONEPEIKUBAHUIO;

e COLIMAJIBHBIX HABBIKOB, BKIIIOUAIOIIUX CIIOCOOHOCTH BHICTPAUBAaTh OTHOIICHUS
C APYTUMHU JIOJIbMH, 3a00TUTHCS, MPOSIBIIATH HHTEPEC U pa3periaTh KOHPIUKTHI.



IIpeameTHbBIE pe3yabTAThI

K xonny ocBoenus kypca B 10 Knacce TpeaIMETHbIE pPE3yNbTaTbl Ha
yrayOJnEéHHOM YPOBHE JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTh Y OOYYarOIIMXCS
YMEHUU:

® [OHMMAaTh poib  (U3UKK B  HKOHOMHYECKOHW,  TEXHOJOTHYECKOH,
HKOJIOTMYECKOM, COLMAIbHON M 3THUECKOU cdepax NesTeNbHOCTH YeOBEKa, poJib U
MecTO (PU3MKM B COBPEMEHHOM HAy4YHOW KapTHMHE MHUpA, 3HAYEHHE OMHCATENIbHOM,
CUCTEMaTU3UPYIOLIeH, OOBICHUTEILHON U MPOTHOCTHUECKON (QYHKUUNA (PU3NYECKOU
TEOPUU — MEXAHUKH, MOJICKYJIIPHOU (PU3UKU U TEPMOJUHAMUKH, POib (HU3UUECKOIM
TEOpUHU B (POPMUPOBAHUH MPEJCTABICHUN 0 PUINYECKON KapTUHE MUDA;

® pa3auyaTh yCIOBHUS MPUMEHUMOCTU MoJeell (GU3NUEeCKUX Tel U MPOLECCOB
(sBieHMil): WHepuuanbHas cUcTeMa OTc4€ra, aOCOJMIOTHO TBEPAOE  TeEJoO,
MaTepHalibHas TOUKa, pABHOYCKOPEHHOE BM)KEHUE, CBOOOIHOE MaieHuEe, aOCOIIOTHO
ynpyras aedopmariiusi, abCOIOTHO YIPYroe U aOCOMOTHO HEYNPYTroe CTOJIKHOBEHUS,
MOJIENIM Ta3a, >KUJIKOCTH U TBEPAOro (KPUCTAUIMYECKOIO) Tea, UIACANbHBIA ras,
TOYEUHBIN 3apsii, OHOPOIHOE 3JIEKTPUUYECKOE MOJIE;

® pa3nuyarth ycNHoBUS (TpaHHIlBl, O00JAaCTH) NPUMEHUMOCTH (PUINYECKUX
3aKOHOB, TIOHMMAaTh BCEOOHMIM  xapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

® AHAJIM3UPOBATh U OOBACHITH MEXaHUYECKHUE TPOIECCHI U SIBJICHUS, UCTIONB3YS
OCHOBHBIE TMOJIOKEHUS W 3aKOHbBl MEXaHUKH (OTHOCUTEIBHOCTh MEXaHHUYECKOTO
IBUXKEHUS, POPMYIIBI KHHEMATUKH PaBHOYCKOPEHHOTO JIBMXKEHHUSI, TPeoOpa3oBaHus
lamunes g CKOpOCTM M NepeMenieHus, 3akoHbl HprooToHa, npuHUMN
OTHOCUTEJIBHOCTU ['anmuiiesi, 3aKOH BCEMUPHOIO TATOTEHUS, 3aKOHbl COXPaHEHUS
UMIyJIbca M MEXaHMYECKOW DSHEpPruM, CBA3b pabOThl CWJIBI C HM3MEHEHHUEM
MEXaHUYECKOM DHHEPruM, YCIOBHUS pPaBHOBECUS TBEPAOrOo Tela), MOpPU HTOM
UCIIOJb30BaTh ~MAaT€MaTUUYECKOE BBIPAXKECHUE 3aKOHOB, YKa3blBaTb  YCJIOBHS
NPUMEHUMOCTA (U3UYECKUX 3aKOHOB: TpeoOpasoBaHuii [anumies, BTOporo u
TPETHETO 3aKOHOB HBIOTOHA, 3aKOHOB COXPAHEHMS HUMILYJbCA U MEXaHUYECKOU
JHEPIrUHU, 3aKOHA BCEMUPHOIO TATOTEHUSI;

® QHAJIM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOIECCHl U SBJICHMS, HCIIONb3YS
ocHoBHble  monokeHuss MKT w  3akoHBI  MONEKYISpHOW  (QUBHKH |
TEPMOJMHAMUKH(CBS3b [JABJIEHUS MJICAIBHOTO ra3a €O CpeAHEl KUHETHYECKON
DHEPIUEH TEIUIOBOTO [JBM JKEHHA U KOHICHTPAIMEHM €ro MOJEKYJd, CBs3b
TEeMITEpaTyphl BEIIECTBA CO CPEIHEW KMHETHYECKOW SHEPrUeu TEIIOBOIO JBHKCHUS
€ro 4acCTHll, CBA3b JABJICHUSA HJCAJIBHOIO ra3a C KOHIICHTPALMEH MOJEKYJI M €ro
TEeMIIEpaTypoOH, YpaBHEHUE MenneneeBa—Knanernpona, 1105033017 3aKOH
TEPMOJNHAMUKH, 3aKOH COXPAHEHHUS SHEPIMH B TEIUIOBBIX IPOLECCAX), IPHU 3TOM
WCIIOIB30BaTh ~MATEMAaTUYECKOE  BBIPAXKEHHE 3aKOHOB, YKa3blBaTb  YCIOBHS
MIPUMEHUMOCTH ypaBHEeHUs1 MeHneneeBa—Knaneipona;

® AHAJIU3UPOBATh U OOBACHATH JIEKTPUUECKUE SBICHMS, UCIOJIb3Ys] OCHOBHbBIE
MOJIOXKEHUS] M 3aKOHBI D3JIEKTPOJMHAMHUKU (3aKOH COXpPAHEHHUS AIIEKTPUYECKOIO
3apsina, 3akoH KylloHa, IMOTEHUMAIbHOCTH JJEKTPOCTATUYECKOTO ITOJISI, HPHUHIUIT
CYNEPHO3ULNHA DJIEKTPUUECKHUX IOJEHN ,IIPA 3TOM yKa3blBasl yCIOBUS IPUMEHUMOCTH



3akoHa KynoHa, a TakKe NpPakTUYECKU BAXKHBIE COOTHOLIEHWA: 3aKOHbBI Oma s
y4yacTKa LEenu M [ 3aMKHYTOM DJJIEKTPUYECKOW uenu, 3akoH Jxoynsa—JleHna,
npasuia Kupxroda, 3akonsl @apanes 1ist 37€KTpoau3a);

® ONKUCHIBATh (PU3MYECKHE MPOLECCHl W SBICHHS, HCHOJb3YysS BEJIMYUHBI:
IIEPEMEILIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€JIA U CUCTEMBI TE€Jl, CHUJIA, MOMEHT
CWIbI, JTaBJIEHUE, MOTEHIMAJIbHAs JHEPrus, KUHETUYEeCcKas HHEepPrusi, MeXaHUdeckas
sHEprus, padoTa CHIIbI, IEHTPOCTPEMHTENIBHOE YCKOPEHHE, Cuja TSHKECTH, cuja
YOPYTrOCTH ,CWJIAa TPEHHMs, MOIIHOCTb, DHEPrUs B3aMMOJEUCTBUA Tejla C 3eMIEN
BOJIM3U €€ MOBEPXHOCTH, DHEPrusl ynpyrou aepopManuud MNpyKUHbI, KOJUYECTBO
TEIUIOThI, a0COJIOTHAsE TeMIiepaTypa Teja, paboTa B TEPMOJUHAMUKE, BHYTPEHHSS
SHEPrus WACAIBHOTIO OJIHOATOMHOIO ra3a, padoTa HWJealbHOro raza, OTHOCUTENIbHAS
BJIAXHOCTh Bo3Ayxa, KIIJI naeanbHOro TEMIOBOTO IBUTATENS; SJIEKTPUUECKOE TOJIE,
HaIPSKEHHOCTD 3JIEKTPUUECKOTO MOJIs, HANPSHKEHHOCTD IOJISI TOYEYHOTO 3apsA/ia WIH
3apsHDKEHHOTrO I1apa B BAKYYME U B JIUAJIEKTPUKE, MOTEHIHMAN 3JIEKTPOCTATUYECKOTO
I0JIsSI, Pa3sHOCTh MOTEHIIMAJTOB, 3JIEKTPOJBMKYILAs CHJIA, CHJIa TOKA, HANpsHKEHUE,
MOIIIHOCTh TOKa, 3JIEKTpUYECKass EMKOCTh IUIOCKOTO KOHAEHCATOpa, COMPOTHUBIICHUE
ydacTKa LENU C MOCJIENO0BATENIbHBIM U MMApaUIebHbIM COECIWHEHHEM PE3UCTOPOB,
SHEPIHs IEKTPUUECKOTO MOJsl KOHAEHCATOPa;

® O0OBACHATH OCOOCHHOCTU MPOTEKaHUs (PU3NYECKUX SBICHUN: MEXaHMYECKOEe
IBWKEHUE, TEIUIOBOE JBWIKECHUE YacTUI[ BEUIECTBA, TEIJIOBOE pPAaBHOBECHE,
OpoyHOBCKOE JBUXKEHME, AUPQY3Us, HCIApEeHHE, KUIEHUE U KOHAEHcalus,
IUTABJICHHE W KPUCTAJUIM3aLMs, HAIIPABJICHHOCTD TEIUIONEPEIayu, dIEKTPU3aLUs Tel,
HKBHUIIOTEHIHAIBHOCTh IIOBEPXHOCTH 3aPSIKEHHOTO MPOBOIHMKA;

e pemaTh pacyE€THbIE 3a7a4u C BHO 3aJJaHHON U HESBHO 3aJjaHHOM (hHU3MUECKOil
MOJIE/IbIO: Ha OCHOBAaHMHU aHajM3a YCJIOBUS OOOCHOBBIBATH BBIOOP (hHU3MUECKOMH
MOJIeNM, OTBevarolle TpeOoBaHUSAM 3a7auyd, NPUMEHATh (OPMYJIbl, 3aKOHBI,
3aKOHOMEPHOCTH M  IOCTYJIaThl (U3WYECKUX TEOpPUM TpU  HCIIOJIIb30BAHUU
MaTEMaTUYECKUX METOJIOB pEUICHUS 3a/1ad, MPOBOAUTH pacd€Tsl Ha OCHOBAaHUU
UMEIOIUXCS JTaHHBIX, AHAJIM3UPOBATH PE3YJNbTATHl M KOPPEKTUPOBATH METOABI
pELIeHMs C YIETOM MTOJIYYEHHBIX PE3YyJIbTAaTOB;

e pemaTh KaueCTBEHHBIC 3a/1auM, TpeOyIouue NpUMEHEHUs] 3HaHUN U3 pa3HbIX
pa3nenoB Kypca (U3MKM, a TakkKe HHTETpallud 3HAHUW M3 JPYTHX IPEeIMETOB
€CTECTBEHHO-HAYYHOI'0 LMKJIA: BBICTPAUBATh JIOTHUECKYIO LIEMIOYKY PACCYKIEHUU C
OTOPOIl Ha U3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHHUS;

® IPUBOAMTH MPUMEPHI BKJIa/a POCCUHUCKUX U 3aPYOEIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B OOBSCHEHHME IPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

® QHAJIM3MPOBATh W OLIEHUBATH TOCJEACTBUS OBITOBONW M INMPOU3BOJACTBEHHOU
JESITEeIPHOCTH 4YENOBEKa, CBA3aHHOM C (PU3MYECKHMMM TPOIECCaMM, C MO3UIHIA
3KOJIOTUYECKOHN 0€30MacHOCTH, MPEJICTABICHNAN 0 palMOHAIbHOM
MPUPOAOIIONB30BAHNN, A TAKXKE PAa3yMHOM HCIOJIb30BAHUM JIOCTHXKEHHM HayKH WU
TEXHOJIOTUH JUIsl JAJIbHEUIIEr0 pa3BUTHS YEJI0BEUECKOro 00IEeCTBa;

® IMPUMEHATh PA3JUYHbIE CMOCOOBI paboThl ¢ uHMOpManueil QU3NYECKOro
COJIep KaHMs C MCIOJIb30BAaHUEM COBPEMEHHBIX MH()POPMALMOHHBIX TEXHOJIOIUH, MpU



TOM HCIIOJIb30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIE TEXHOJIOTM U JJI1 IOMCKA,
nepepabOTKM M NPEeabABICHHUS Y4YeOHOM M HAy4YHO-TOMYJISpHOM uH(pOpMaIuH,
CTPYKTYPUPOBaHUS W HHTEpIPETAlMd HHPOPMALMK, MOJYYEHHOW M3 Pa3IMYHBIX
MCTOYHUKOB, KPUTUYECKU aHAIU3UPOBATH MOJy4aeMyl0 MH(GOPMAIUIO U OLICHUBATh
€€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE AaHAJIMN3a
MCTOYHUKA UH(POPMALINH;

® MPOSBIATH OPraHU3ALUOHHBIE U ITO3HABATEIIBHBIE YMEHUS CAMOCTOSITEIBHOIO
MpPUOOPETeHHs] HOBBIX 3HAHUW B MPOILECCE BBIMOJHEHUS MPOEKTHBIX U y4eOHO-
HCCIeIOBAaTEILCKUX paloT.

K xonny ocBoenuss kypca B 11 Kiacce TpeaMETHBIE peE3ylbTaThl Ha
yriayOia€HHOM YPOBHE JIOJDKHBI OTpaXkaThb CQOPMUPOBAHHOCTh Y OOYy4YarOIIMXCS
YMECHUU:

® [IOHUMATh POJIb (PU3UKH B SKOHOMUYECKOH, TEXHOIOTHYECKOM, COLIMAIbHOMN U
ATUYECKON cdepax NeaTeNbHOCTH YelOBeKa, pojib U MeCTO (DU3MKU B COBPEMEHHOMU
HAay4YHOU KapTUHE MUpPA, POJIb CTPOHOMHH B MPAKTHUUECKOMN NEATEIBHOCTH YEJIOBEKA
M JaJbHEWIIEM Hay4YHO-TEXHUYECKOM pa3BUTHH, 3HAYECHHE ONMUCATEIbHOM,
CUCTEMAaTU3UPYIOIIeH, OOBICHUTEILHON M MPOTHOCTHYECKOW (YHKIUNA (PU3NYECKOU
TEOPUH — DIIEKTPOJMHAMUKH, CIIEIUATBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uku, poib GU3NUECKONW TEOpUU B (POPMUPOBAHUU MPEACTABICHUHN 0 pu3ndyeckoin
KapTUHE MHpa, MECTO (PU3UYECKON KapTUHBI MHpa B OOIIEM psIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPOJIE;

® pa3nMyYaTh yCIOBUS MPUMEHUMOCTU MoJeiell (GU3UYECKUX TEel U MPOILECCOB
(sBEHMIT): OMHOPOJHOE DJIEKTPUUECKOE U  OJAHOPOJHOE MArHUTHOE O,
rapMOHUYEeCKHe KoyieOaHMs, MAaTeMaTUYECKUM MAasSTHHUK, WACAIbHBIN MPYKUHHBIN
MasiTHUK, TapMOHHMYECKHE BOJHBI, HJEAJIbHBIA KOJEOATEeNbHBI KOHTYp, TOHKAas
JINH3a, MOJIEJIEN aTOMa, aTOMHOTO SI/Ipa U KBAHTOBOM MOJEJIN CBETA;

® pa3nuyarth yCIOBUS (TpaHUIlBl, O00JACTH) NPUMEHUMOCTH (PUINYECKUX
3aKOHOB, TIOHMMAaTh BCeOOIMI xapakTep (yHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh UCITOJIb30BAHUS YaCTHBIX 3AKOHOB;

® AHAJIM3UPOBATh M OOBSICHATH AIIEKTPOMArHUTHBIC IIPOLIECCHl U  SIBJICHUS,
UCIIOb3Yysl OCHOBHBIEC IIOJIOKEHUS M 3aKOHBI JJIEKTPOJAMHAMUKH M CIEHHUAIBHOU
TEOpPUN OTHOCUTEIBHOCTH (3aKOH COXPAaHEHHs JJIEKTPHUYECKOTO 3apsja, CHia
Awmnepa, cuna JlopeHua, 3aKOH 3JIGKTPOMAarHUTHOM HMHAYKUWHU, TpaBuiio JleHia,
cBs3b OJJIC CcaMOMHAYKIIMM B JJIEMEHTE DJIEKTPUUYECKON IIENMH CO CKOPOCTHIO
U3MEHEHHsI CWIbl TOKa, IIOCTYJaThl CIELUAIbHON TEOPUU OTHOCUTEIBHOCTH
OUHIITEHA);

® AHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLECCHI U SBJICHUS, HCIOJB3YS
MOJIOKCHHST KBAHTOBOW (hm3uku (ypaBHeHUe DUHINTEHA 1u1st poTodddexra, mepBoii
U BTOpPOM TIOCTyJIaTbl bopa, MNpUHOMI COOTHOLICHUS HEONPENEIEHHOCTEN
I'eit3enOepra, 3aKOHBI COXPAaHEHMS 3aps0BOIO W MAacCOBOIO YHMCEN W DHEPIrUU B
AJIEPHBIX PEAKLUAX, 3aKOH PAIMOAKTUBHOTO pacraja);

® ONKUCHIBATh (PU3MYECKHE MPOLECCHl W SBICHHS, HCHOJb3YysS BEIMYUHBIL:
HaIIpsHKEHHOCTh  DJIEKTPUYECKOTO MOJISA, IMOTEHIHAT JSJIEKTPOCTATHYECKOTO II0JI,
Pa3HOCTh IOTEHLIHMAIOB, JJIEKTPOABMKYINAS CWIA, WHIAYKLIHAS MAarHATHOTO IIOJI,



MarHuTHBIA TOTOK, CHiIa Awmmepa, HWHIAYKTUBHOCTH, JJICKTPOJBIDKYIIAs CHIIA
CaMOWHIYKIIMH, YHEPTUS MAarHUTHOTO TOJIS MPOBOJHHUKA C TOKOM, PEISTUBUCTCKUN
UMITYJIBC, TIOJHASI DHEPTHSI, SHEPTHUS MTOKOsI CBOOOTHON YaCTHUIIbI, SHEPTUS U UMITYIIBC
(oTOHA, MACCOBOE YMCIIO U 3apAJl pa, SHEPTUS CBSI3HU SAPa;

® OOBACHATH 0COOEHHOCTH POTEKAHUS bu3HIeCcKuX SIBJICHUIA :
AIIEKTPOMArHUTHAsT MHIYKIUS, CAMOWHIYKIUS, PE30HAHC, MHTEePPEPEHIUs BOJH,
nudpakuus, TUCHEpCcHs, IOJIHOE BHYTPEHHEE OTpakeHHe, (OTOIEKTPUUYECKUIM
abpdexr (dhoroaddexrt), anvbha-u Oera-pacmanbl sAep, ramMMa-u3IydyeHHUE siIep,
(u3nuecKre MPUHIHUIIBI CIIEKTPAIIBHOIO aHalM3a U paboThI Jlazepa;

® OMpeAeNsATh HAMpaBICHUE HHIYKIIMH MAarHUTHOTO TIOJISI TIPOBOIHUKA C TOKOM,
cuibl Amnepa u cuisl JlopeHna;

® CTPOUTH U300paKeHHUE, CO3/aBAEMOE TUIOCKUM 3€pKajoM, TOHKOW JIMH30M, U
PacCUYHMTHIBATH €TI0 XapaKTEPUCTHKU;

e coO0/1aTh MpaBUiIa 0E30MacHOr0 TpyAa MPHU MPOBEAECHUU HCCIEOBAaHUN B
pamMKax y4eOHOTro OHKCIEpUMEHTa, MPaKTUKyMa W Y4eOHO-MCCIEI0BATENLCKOW U
NPOCKTHOW JIEATEIHHOCTH C WCIIOJIB30BAHUEM HW3MEPHUTEIBHBIX YCTPONCTB U
nabopaTopHOro 000pyAOBaHMUS;

® pemath pacyETHBIC 3a/1a4 C SIBHO 33JJaHHOM M HESBHO 3a/IaHHOM (DU3UUECKOit
MOJIENIbIO: HA OCHOBaHUM aHall3a YCJIOBUA BbIOMpaTh (U3MUECKUE MOJIEIH,
OTBEUaIINe TPeOOBaHUSAM 3a7a4ul, MPUMEHSITh (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTHU
U TOCTYNaThl (PU3NYECKUX TEOPUH MPH HCHOJIB30BAHUH MATEeMaTHYECKHUX METO/OB
pelieHust 3a7ad, NPOBOAUTH pacy€Thl HAa OCHOBAHUM HWMEIOIIMUXCSA JaHHBIX
,AHAJIM3UPOBATh PE3YIbTaThl M KOPPEKTHPOBATH METOMAbl PEIICHHUS C Y4ETOM
MOJIYYEHHBIX PE3yJIbTaTOB;

® peliaTh Ka4YeCTBEHHBIEC 3a/1auu, TPEOYIOIINe MPUMEHEHUS 3HAHUN U3 Pa3HBIX
pasnenoB Kypca (U3MKH, a TaKKe HWHTETpalliud 3HAHUK W3 JAPYTUX MPEAMETOB
€CTECTBEHHO-HAYYHOT'0 IMKJIa: BBHICTPAUBATh JIOTUUECKYIO IEMOYKY PACCYKICHUM ¢
OTIOPO¥i Ha N3yYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKHE SIBICHHUS;

® IIPUBOJUTH MPUMEPHI BKJIAJa POCCUNUCKHUX U 3apYyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHWE IMPOILIECCOB OKPYXKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHUM;

® AHAJIM3WUPOBATh M OIEHWUBATH IOCJIEACTBHUS OBITOBOW W TPOW3BOJICTBEHHOMU
JESITEeIbHOCTH YENIOBEKa, CBA3aHHOM C (U3MYECKUMM TMpOLECCaMu, C MO3ULIUN
9KOJIOTMYECKOU 0e30IacHoOCTH, MpEICTaBICHUM 0 paruoHAIBHOM
MPUPOAOIIONIH30BAHNN, A TAKKE PAa3yMHOM HCIOJB30BAHUM JTOCTI)KCHHM HAayKH U
TEXHOJIOTUH TS TalTbHEHIIIETO Pa3BUTHS YEI0BEUECKOr0 00IIIEeCTBa;

® MPUMEHSTh Pa3IUYHBIE CIMOCOOBI paboThl ¢ uWHpoOpMarme (uznIecKoro
CoJIep KaHMs C MCTOIb30BAHUEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJOTUHN, TIPH
STOM WCIIOJIb30BaTh COBPEMEHHbIE WH(GOPMAIMOHHBIE TEXHOJOTHH [IJIsi TIOWCKAa,
nepepadoTKu W TPENBABICHHUS YYeOHOW H HAyYHO-TIOMYJSIPHOW WHGOpMAIINH,
CTPYKTYPUPOBAaHUS W HMHTEPIPETAIIMU HWH(POPMAINH, TOJYYCHHONW W3 Pa3INIHBIX
HMCTOYHUKOB, KPUTHYECCKN aHAIM3UPOBATH MOJIYIaeMyl0 WH()OPMAIIUIO U OIEHUBATH
e€ JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIONIMXCS 3HAHWW, TaK U Ha OCHOBE aHaIN3a
HUCTOYHUKA UHPOPMAIUH.



TEMATHUYECKOE IINTAHUPOBAHMUE

10 kaace
Ne | HaumeHoBaHMe pa3/ieioB U TeM KosnnyecTBo yacoB JyieKTpOHHBbIE (HUPPOBHIE)
n/ IporpaMmMal Bcero KOHTpOJ‘[beIe HpaKaneCKne 06p330BaTeJII)HLIe PECYPCHI
I padoThI padoThI
Paznen 1. MEXAHUKA
1.1 | Kunematuka 4 bu6anorexal [OK
https://m.edsoo.ru/7f41bf72
1.2 | Iunamuka 5 bubmmorexkal [OK
https://m.edsoo.ru/7f41bf72
1.3 | Craruka TBEpaOro Tena 2
1.4 | 3akoHBI COXpaHEHUS B MEXaHUKE 4 1 bubnuoreka [JOK
https://m.edsoo.ru/7f41bf72
Uroro no pazneny 15 1

Pasnea 2. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA

2.1 | OCHOBBI MOJIEKYJISIPHO- 4 bubnmnoreka [IOK
KHHETHYECKOH TCOPHH https://m.edsoo.ru/7f41bf72
2.2 | OCHOBBI TEPMOIUHAMUKH 5 1 but6mmoreka IIOK
https://m.edsoo.ru/7f41bf72
2.3 | ArperaTHbIe COCTOSTHUS BEIIECTBA. 1 bubnuorteka [JOK
dazoBbIe IEPEXObI https://m.edsoo.ru/7f41bf72
Uroro no pazneny 10 1
Pa3nen 3. JIEKTPOJANHAMHUKA
3.1 | DmekTpocTaThkKa 4 bubmmoreka [JOK

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
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

3.2 | TlocTOSIHHBIN 3JIEKTPUUYECKHUI TOK. 5 1 bubnmnoreka [{IOK
Toku B pa3IMYHBIX cpeax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 9 1
OO011ee KOJIMYECTBO YACOB IO 34 3
nporpamMmme
11knacc
Ne | HaumeHoBaHMe pa3/ieioB U TeM KosnnvecTBO yacoB JyieKTpOHHBIE (HUPPOBbIE)
n/ nporpaMmbal Bcero KOHTpOJ‘[beIe HpaKaneCKne 06Pa3OBaT6JII)HI)Ie PECYPChI
- padoThI padoThI
Paznen 1.9JIEKTPOJIUHAMUKA
1.1 MarauTHoe 110JI€E. 7 1 BI/I6HI/IOTCK3HOK
QHCKTpOMaFHI/ITHaSI WHIYKITUS https://m.edsoo.ru/7f41bf72
Uroro no pazneny 7 1
Paznen 2. KOJIEBAHUS U BOJIHBI
2.1 | Mexannueckue KoiaeOaHus 3 bubnuoreka [IOK
https://m.edsoo.ru/7f41bf72
2.2 | DIIEKTpOMarHUTHBIC KOJeOaHUs 3 bubnmnoreka [{OK
https://m.edsoo.ru/7f41bf72
2.3 Mexaauuyeckue u 3 1 bubmmoreka HOK
AJICKTPOMATrHUTHBIC BOJTHBI https://m.edsoo.ru/7f41bf72
2.4 | Onruka 9
Uroro no pazneny 18 1

Pasnen 3. OCHOBBI CIELIMAJIBHOM TEOPUU OTHOCUTEJBHOCTHU
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3.1 | OcHoBBI crienuaTBHOM TEOpUU 2 bu6anorexa [IOK
OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3nen 4. KBAHTOBASI ®PU3UKA
4.1 | CBeToBBIC KBAaHTHI bu6anorexa IJOK
2 https://m.edsoo.ru/7f41bf72
4.2 | AtomHas pusnka bubmmnoreka [{IOK
2 https://m.edsoo.ru/7f41bf72
4.3 | ®uzuka aTOMHOIO s71pa 2 bubamnorexa [{IOK
https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 6

Pasnea 5. OBOBINAIOIIEE ITOBTOPEHUE

5.1 | O6ob6mraroree MOBTOPEHUE 1
Uroro no pazneny 1
O01mee KOJIMYECTBO YaCOB IO 34

nmporpamme
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

KaﬂennapHO-TeMaanecxoe IJIAHUPOBAHHE

10 KJIACC
Ne i/ Tema ypoka KosnyecTBo 4acoB Hara Hara DJIeKTPOHHbIE
n NMpPOBeJIeHUsI | TPOBEJAECHHS uppoBbI
Kontpoabnsie| IIpakTuueckue poBee pOBEe uHppoBLIe
Bcero p e 110 IVIAHY no paxkry o0pa3oBare/ibHbIE
padoThI padoTsl pecypesI
1. | PaBHOYCKOpeHHOE M paBHOMEPHOE 1 bubnnorexa [IOK
MPSIMOJIHHENHHOE JIBIKEHHE. https://m.edsoo.ru/ff0c3
Pemienne pacueTHsIX 3a1a4. 620
Pemenue rpadguueckux 3agay.
2. | CBobGoxHoe magenue Tei. Pemenne 1 Bu6numorexa [IOK
3a/aq Ha CBOOOHOE TTaieHUe Tedl. gggs-” m.edsoo.ru/ff0c3
3. | JIBmwxenue Tena, GPOLIEHHOTO MO 1
YTJIOM K TOPU30HTY
4. | JIBmwxeHHe Tea 10 OKPYKHOCTH. 1 bubmuotexa [HOK
VIII0BOE https://m.edsoo.ru/ff0c3
ada
MepeMelleHue 1 yriaoBasi CKOPOCTh T
S. | Macca tena. Cuia. 1 bubaunoreka [IOK
PaBHopelicTByromas. [TpuHimmn https://m.edsoo.ru/ff0c3
CYTIEPHO3UIMH CHIL. 3aKOHBI be8
Herorona.



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

3akoH  BcemupHoro - TAroteHws.
IlepBas kocMuueckast CKOpocTh. Bec

tena. Cwna TpeHus. [IBwxeHue Tten
101 ﬂCﬁCTBHCM CHJIbI TPCHH .

bubanoreka [IOK
https://m.edsoo.ru/ff0c3
doo

Cuna ynpyroctu. JHeprus yrnpyro
ne(pOPMHPOBAHHOTO TEJIA.

JIBr>KeHre Tesl 10 HAaKIIOHHOM

IJIOCKOCTH.
Pemenue 3agau Ha BTOpOil 3aKOH

Hrrotona

HBI/DKGHI/Ie CHUCTEMBI CBA3aHHBIX
TEI

10.

[TocTynaTenpHOE ¥ BpamareIbHOE
JIBIDKEHUE  aOCOJIOTHO  TBEPIOTO
Teaa. MoMeHT cuitbl. I1imedo cuimel.

VYcnoBust paBHOBECHS TBEPAOTO Tena

bubmoreka [IOK
https://m.edsoo.ru/ff0c4
1a6

11.

LleHTp TsKECTH CUCTEMBI
MaTepUalIbHBIX TOYEK.

12.

Nmnynsc MatepuaibHOM TOUKH,
CUCTEMbI MaTepHAIbHBIX TOUEK.
Nmnynbc cuibl. 3aKOH COXpaHEHUS
uMmnysnbca. PeakTBHOE IBHXKEHME

bu6moreka [IOK
https://m.edsoo.ru/ff0c4
3d6

13.

Pabota. MomtHoCTh. DHEprusi.

bubaunoreka [IOK
https://m.edsoo.ru/
ff0c4502

14.

Perenre koMOMHUPOBAHHBIX 3314 110
TeMe «3aKOHbBI COXPAHEHUS»,«3aKOHBI
Hrrorona»

15.

3ayeT o TeMeE
«MexaHukay



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502

16.

MoeKynsipHO-KUHETHYECKast TeOpus
ra3a. OcaoBHoe ypaBHeHue MKT.

bubanoreka [IOK
https://m.edsoo.ru/ffOc4
dc2https://m.edsoo.ru/
ffOc4fde

17.

VYpaBuenne Menaerneepa-
Knaneipona.

18.

T"a30BEbIe 3aK0HbBI. Perienue
KOJIMYECTBCHHBIX 3aa4 Ha I'a30BbIC
3aKOHBI.

bubmoreka [IOK
https://m.edsoo.ru/ff0c5
1le

19.

Pemenune
rpadu4ecKux 3a1a4 Ha
M30MPOIIECCHI

20.

Bnyrpennsis sHeprus
TEPMOJMHAMUYECKON CUCTEMBI U
CHOCOObI €€ U3MEHEHUSI.
KomuuectBo Temnotsl u padora.
BuytpeHnHsist sHeprus
0JIHOATOMHOT'O UACAJIBHOIO ra3a

bubmoreka [IOK
https://m.edsoo.ru/ffoc5
952

21.

Pemenue 3agau Ha remy «llepBoe
HAYaJo TePMOIUHAMUKI

22.

AnmabaTHBIH mporiecc.

23.

BTopoe Hauano TepMoAMHAMUKH.
Tennosie npuratenu. [{ukn Kapao

24,

Bunpr Teronepenaymn.
ArperaTHble COCTOSHUS BEIICCTBA

bubaunoreka [IOK
https://m.edsoo.ru/ff0c5¢c
36

25.

3auer no Teme «TermnoBkie mpouecChbl»

26.

OnexrpocraThka. Pemenue 3agau Ha
B3aUMOJIeHCTBHE 3aps/I0B (3aKOH
Kynona)

bu6muoreka [IOK
https://m.edsoo.ru/ffOc6b

cc



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

27.

Pemenue 3a1ay Ha B3auMO/I€iiICTBUE
BapH)KeHHBIX TCII

28. | HanpspkeHHOCTD SIIEKTPHYECKOTO TTOJIS. bubmuotexa LIOK

[IpuHIun cyneprno3uuuu nojei. https://m.edsoo.ru/ffOc6df
2

29. | TloTeHIMAmN MEKTPHIECKOTO OIS
CBs3b HAMpsHLKCHHOCTU U IMOTCHIHUATIA.

30. | Dnexrpoemkocts. ITocienoBaTenbHOE

bubmoreka [IOK
Y TIapaJuIeIILHOE TTOIKITIOUYCHIE

https://m.edsoo.ru/ffOc7
KOHJICHCATOPOB 126

31. | Pemenue 3amau Ha 3akon OMa is
Y4acTKa LEeNu U 3aK0H J[xoyms-

Jlenma

32. | TlocnemoBarenbHOE, MApaIENBHOE,
CMEIIaHHOE COCTUHECHHE
MIPOBOIHUKOB.

33. | BJIC. 3axon Oma 151 HOJHOI bubmoreka [IOK
(3aMKHYTOI) DIICKTPUIECKOM LETIN. gttps://m.edsoo.ru/ffOc?ae
Kopotkoe 3ambikaHue. =

34. | 3auer no TeMe «3aKOHBI TOCTOSHHOTO

TOKa»

OO0miee KOJIMYECTBO YACOB 10 MPOrpaMme



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0

11 KJIACC

Ne i/ Tema ypoka KosmyecTBo 4acoB Hara Hara DJIeKTPOHHbIE
n Kontponbubie| Mpakruueckue NpoBeJeHus | MPOBeJAeHUs unppoBbIe
Bcero 0 IJIAHY o ¢gakry o0pa3oBare/ibHbIE
padoThI padoTbI
pecypcbl
1. | TocrosHubIe MarHUTHI 1 BX 1
B3auMo/IeiicTBHE. MarHuTHOE ToJIe.
BexTop MarHUTHON MHIYKIUH.
JIMHMY MarHUTHON MHAYKIIMU
2. | Mar=uTHOE T0JTe MPOBOJHUKA C 1
TokoM. OneIT Dpcrena.
B3aumonelicTBre MpOBOIHUKOB C
TOKOM
3. | JleiicTBHe MarHUTHOTO MOJISI Ha 1 bubmmorexa
MPOBOJHUK ¢ TokoM. Cuia Amrepa. [HOK
https:/lesso
n.edu.ru/lesson/efflfc
6e-a4f3-44dd-b4le-
da9354b398
dd?backUrl=
%2F03%2F11
4. | JleiicTBHE MATHUTHOTO TIOJIS HA 1
JBIKYLIYIOCS 3apSHKEHHYIO YaCTHUILY.
Cuna Jlopenmna. Pabora cuiter JIopenna
S. | DnekrpoMarnuTHas HHAYKIHS. [ToTOK 1
BEKTOpa MarHUTHOW nHAyKuuu. JJ1C
WHIYKIUU. 3aKOH 3JIEKTPOMAarHUTHOM
uHaykuuu Papanes
6. | MumyxrusHOCTE. SIBNEHNME 1 bubnuorexa
camounaykuuu. J/1C I[MTOK

CaMOUHIOYKIIUH. BHCPFI/IS{

https://lesson.edu.ru/l



https://lesson.edu.ru/lesson/eff1fc6e-a4f3-44dd-b41e-da9354b398dd?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/eff1fc6e-a4f3-44dd-b41e-da9354b398dd?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/eff1fc6e-a4f3-44dd-b41e-da9354b398dd?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/eff1fc6e-a4f3-44dd-b41e-da9354b398dd?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/eff1fc6e-a4f3-44dd-b41e-da9354b398dd?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/eff1fc6e-a4f3-44dd-b41e-da9354b398dd?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/eff1fc6e-a4f3-44dd-b41e-da9354b398dd?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/eff1fc6e-a4f3-44dd-b41e-da9354b398dd?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/eff1fc6e-a4f3-44dd-b41e-da9354b398dd?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/4746062d-9a97-4d96-a74b-c81be734b70b?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/4746062d-9a97-4d96-a74b-c81be734b70b?backUrl=%2F03%2F11

MaravTHOI'O IT0JIA KaTyHlIKH C
TOKOM. DJIEKTPOMarHUTHOE 110JIe

esson/4746062d

-9a97-4d96-

ar4b-
c81be734b70b?backU
r1=%2F03%2F11

3aueT 1o Teme
«MarauTHoe noJje. DJIeKTpoMarHuTHast
HWHIYKIUSA

CB00OIHBIE MEXaHMUECKHUE KOJICOaHU .

bu6moreka [IOK
https://m.edsoo.ru/ff0
ca600

IMapmonmueckue koaeOaHusl.
YpaBHEHNE rapMOHUYECKUX
koseOanuii. [lpeBpaienue

SHEeprun

10.

Pemenne 3a1a4 BbICOKOI'0 YpOBH 11O
TeMe «MexaHndecKkue KoJIeOaHusy

11.

CB0OOIHBIC 3JICKTPOMArHUTHBIC
KoJIcOaHHs. AHATOTHS MEX Ty
MEXaHWYCCKUMH U DJICKTPOMArHUTHBIM
U KOJIeOaHUSIMU

12.

["apMonmveckue KosiebaHus B
KosiebaTeTbHOM KoHType. Dopmyna
TomcoHna.

13.

3akoH COXpPaHCHUs SHCPIruu B
NneansHOM K0JIeOaTENHLHOM KOHTYpC

14.

MexaHnueckue BOJIHBL. Y PaBHEHUE
rapMOHHMYECKO Oeryieil BOIHBI.

bu6muoreka [IOK
https://m.edsoo.ru/ff0
ccadb

4

15.

Wutepdepentust, audpaxius u
NOJISIPU3AIMS MEXaHUYECKHX BOJIH.

16.

3JIGKTpOMaTHI/ITHLIC BOJIHBI, UX



https://lesson.edu.ru/lesson/4746062d-9a97-4d96-a74b-c81be734b70b?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/4746062d-9a97-4d96-a74b-c81be734b70b?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/4746062d-9a97-4d96-a74b-c81be734b70b?backUrl=%2F03%2F11
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https://lesson.edu.ru/lesson/4746062d-9a97-4d96-a74b-c81be734b70b?backUrl=%2F03%2F11
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https://lesson.edu.ru/lesson/4746062d-9a97-4d96-a74b-c81be734b70b?backUrl=%2F03%2F11
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https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54

CBOMCTBa U cKOpocTh. [Ikana
OJICKTPOMAIrHUTHBIX BOJIH

17. | 3ader no Teme «BOTHOBBIC SIBICHUS
18. | IIpsiMmonmuHEHHOE pacpoCcTpaHeHHe bubmuotexa LIOK
ceera. OTpakeHHe cBeTa. 3aKOHbBI https://m.edsoo.ru/ff0
OTPaXKCHUSI CBETA. cd350
19. | 3axon npenomuienus ceera. [lomHoe
OTpaXCHHE CBETA
20. | Jlunzsl [ocTpoeHne n300pakeHuit B bubmuotexa [IOK
nuH3e. Dopmylia TOHKOH JIMH3BI. https://m.edsoo.ru/ff0
VBennueHue JINH3bI cddle
21. | JIucriepcus cBerta. PaziiosxxeHue Bu6mmotexa LIOK
CBETOBOTO JIy4a Ha CIEKTP. https://lesson.edu.ru/l
esson/8d43b657-
17b4-4db2-9d58-
dbb2e29a862c?backU
rl=
%2F03%2F11

22. | Nutepdepenius cera. Bubnuoreka [LIOK
https://m.eds
00.ru/ff0ced22

23. | UurepdepeHuus cBeTa.

24. | Jludpakmus ceera. bubmuotexa [HOK
https://m.edsoo.ru/ffOce
d2

25. | JludpakumoHHas pererka

26. | TTomepedHOCTH CBETOBBIX BOJIH.

[Tonsipuzanus cBera
27. | 3auger mo Teme
«OnTukay
28. bubanoreka [IOK

Fp AHUIIBI TPUMCHHUMOCTHU



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cdd1e
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https://lesson.edu.ru/lesson/8d43b657-17b4-4db2-9d58-dbb2e29a862c?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/8d43b657-17b4-4db2-9d58-dbb2e29a862c?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/8d43b657-17b4-4db2-9d58-dbb2e29a862c?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/8d43b657-17b4-4db2-9d58-dbb2e29a862c?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/8d43b657-17b4-4db2-9d58-dbb2e29a862c?backUrl=%2F03%2F11
https://lesson.edu.ru/lesson/8d43b657-17b4-4db2-9d58-dbb2e29a862c?backUrl=%2F03%2F11
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22

KJIACCUYECKON MEXaHUKH. https://m.edsoo.ru/ffOcf
[ocTynatel crienuanbHOM TeOpUn 862
OTHOCHUTEIBLHOCTH U OCHOBHBIE
CreicTBUS M3 HUX

29. | DpeMeHTHI PEIATHBHCTKON AMHAMHUKH 1

30. | ®oTOHBI. DHEPrHs U UMITYIILC (POTOHA. 1

3L. | dorosddekT. 3akoHbI hoTOIPhEKTa 1

32. | Crpoenne atoma. ONBITEL 1 Bubmmorexa IJOK
Pesepdopna. [locrynatsr bopa. https://m.edsoo.ru/ff0
Pemenne xauecTBEHHBIX 3a/1a4 dOafa

33. | CrpoeHue aTOMHOTO siapa. DHEPrHs 1 bubanorexa [JOK
CBSI3U aTOMHBIX SIJIED. https://m.edsoo.ru/ff0d
PamgmoakTBHOCTE. 1356

34. | 3aKIOUnTENbHBIN YPOK 1

OO011ee KOJMYECTBO YACOB M0 MPOrpaMme 34 3



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356

YYEBHO-METOINYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3BATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* UM. Tensdrar, JI.O. I'ennenmreitn, JI.LA. Kupux Pemenue kintodeBbIx
3a1a4 o pusuke 11 npoduiabHOM mkobl. 10-11 knacesl. — M.: MJTIEKCA

* Ousuka,l0knacc/MskumeB I.5., byxosueB b.b., Corckuit H.H. non
penakiueint IlapdentheBoit H.A., AxumonepHoe o6miectBo «M3matenbcTBO
«IIpocsewenue»

* @usuka,l lxknacc/Msikumes ['.JI., byxoBues b.b., Uapyrun B.M. mnoa
penakiueit I[lapdentoeBoii H.A., AxumonepHoe oOmiectBo «M3maTenbcTBO
«IIpocsemenue»

METOJNYECKHNE MATEPUAJIBI JISA YUUTEJIS

* UM. Tenndrar, JI.O. TI'enpenmreitn, JI.A. Kupuk Pemenne kmroueBbix
3a1a4 1o usuke 11t npodunbHOM mkobl. 10-11 knaceel. — M.: WJIIEKCA

* Ousuka,l0knacc/Mskumes I.5., byxosuneB b.b., Corckuit H.H. mnon
penakmueit I[lapdentheBoit H.A., AxumonepHoe o6miectBo «M3matenbcTBO
«IIpocemienue»

* ®wuswuka,llknacc/Msakumer I.JI., byxoenes b.b.,Uapyrun B.M. mox
penakmueit IlaphentreBort H.A., AxumonepHoe o6miectBo «M3marenbcTBO
«IIpocemienue»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

e https://resh.edu.ru/
e https://urok.apkpro.ru/
e https://m.edsoo.ru/ff0c3ada



https://resh.edu.ru/
https://urok.apkpro.ru/
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
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