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1. IHoacnumenvnas 3anucka

Pabouas mporpamma oOs3aTensHOro yueOHoro npeameta «duszuka (0a30BbIi
ypoBeHb)»  (mpeameTHas  oOnacTth  "EcTeCTBEHHO-HAay4yHble  MpeaMeThl")
pa3paboTaHa B COOTBETCTBUM ¢ TpeOoBanusiMmu 1. 18.2.2. ®DenepaibHOTO
roCyJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
n. 115 ®enepanbHoit 00pa3oBaTebHON MOPOrpPaMMBbI  CPEIHETO  OOIIEro
oOpa3zoBanusa u llonoxkennem o pabouyux mOporpaMmax y4yeOHBIX MPEIMETOB,
y4eOHBIX KYpPCOB, yU€OHBIX KYPCOB BHEYPOUHOU JIE€SITEIHHOCTH, YUEOHBIX MOTyJIECH
MBOY COHI Ne 1, a Ttakke ¢ yderoM pabodeil mporpammbl BOCHUTaHUS H
KOHIICTIIINY TpernojaBanus ydeoHoro mnpenMera "duszuka" B 00pa3zoBaTebHBIX
OpraHu3alusiax Poccuiickon denepanuy, peanu3yrmmnux OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaMMBI.

Conepxanue mnporpamMmbl 1Mo (u3Mke HampaBieHO Ha (QopMHpOBaHHE
€CTEeCTBEHHO-HAYYHOM KapThHbl Mupa oOydarommxcs 10 - 11 kmaccoB mnpu
o0ydyeHun ux ¢u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanmsiMm OI'OC COO k
IUIAHUPYEMbIM JIMYHOCTHBIM, TPEJAMETHBIM U METANpeAMETHBIM pe3ybTaTam
oOydeHHUs, a TakXKe YYUTHIBAET HEOOXOJIMMOCTh peaau3allud MEXIPEIMETHBIX
cBs3eld (PU3MKUM C €CTECTBEHHO-HAyYHBIMM YYEOHBIMU TIpeamMeTramu. B Hel
OTIPEJIEIISIIOTCS. OCHOBHBIC LM M3y4eHMs] (M3HKK Ha YPOBHE CPEIIHEro OOIIEero
oOpa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3UKH: JTUYHOCTHEHIE,
MeTanpeIMETHbIE, TpeMeTHbIe (Ha 6a30BOM ypOBHE).

du3rka Kak Hayka O HamOoJsiee OOIIMX 3aKOHAX MPHUPOABI, BHICTyMas B
KayecTBe yueOHOro Mpe/MeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKIJIAJl B CUCTEMY
3HaHUN 00 okpyxkaromiemM mupe. LIkonpHBIN Kype GU3UKH - CUCTEMOOOpa3yIONTUi
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
buzmdeckoir reorpaduert u  acTpoHommeil. lcronp3oBaHWE U AKTHBHOE
npuMeHeHne (U3MYECKHMX 3HAHUM  ONpeNeNsieT XapakTep W pa3BHUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cQepe DHEPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, TMOJIyYEHUsS HOBBIX MAaT€pUaNIOB C 3aJaHHBIMU CBOMCTBAMHU WM JPYTHUX.
N3yyenne Qu3MK BHOCHUT OCHOBHOW BKJAJ B (DOPMUPOBAHHE ECTECTBEHHO-
HAyYHOW KapTHUHBI MUpa OOydaromuxcs, B (HOPMHPOBAHUE YMEHHH MPUMEHSTH
HAyYHBIN METO/]I TO3HAHUS NP BHITIOJTHEHUH UMH YI€OHBIX UCCIICTOBAHMIA.

B ocHOBy kypca (u3MKu 11 YpPOBHS CpPEIHETO OOINEro oOpa30BaHHS
MOJIOKEH pAJl HJIed, KOTOpblE MOXKHO paccMaTpuBaTh KaK MPUHIMIBL €ro
IIOCTPOEHHUS.

Nnes uenoctHoctu. B coOTBETCTBUM € HEM Kypc SBISETCS JIOTUYECKH
3aBEpIEHHBIM, OH COJEPKUT MaTEpPHaI U3 BCEX pa3esioB (PU3MKHU, BKIIOUALT KaK
BOTIPOCHI KITACCHYECKOM, TaK U COBPEMEHHOU (hU3HKHU.

Unes renepanmuzauuu. B cooTBeTcTBUM C HEWl Matepuan Kypca (Pu3uku
oObenuHEeH BOKpYr (usnueckux Tteopuid. BenmymuMm B Kypce sBisieTcs
dbopMupoBaHuE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pHUH, BEIIECTBE U
ToJIe.
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Nnes rymanurtapuszaumu. Peanusanus uaed mnpearnosnaracT HMCIOJb30BaHUE
TYMaHUTApHOTO TOTEHIHANa (PU3MUECKON HAyKHU, OCMBICICHUE CBSI3M PA3BUTHS
¢u3uku c pa3BuTMEM OOILIECTBAa, a TaKXKE C  MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Unes npuxknagHoit HampasieHHocTH. Kypc dusukum  npenmnonaraet
3HAKOMCTBO C IIMPOKUM KPYIrOM TEXHUUYECKHUX U TEXHOJOTMYECKUX MPUIIOKCHUN
M3y4YEHHBIX TEOPUHN U 3aKOHOB.

Nnes »skosmormszanum peanu3yercsi IMOCPEICTBOM BBEICHUSI DJIEMEHTOB
COJICp>KaHMsI, TOCBSIIEHHBIX HSKOJIOTMYECKUM TMpoOieMaM COBPEMEHHOCTH,
KOTOpPbIE€ CBSI3aHBI C Pa3BUTHEM TEXHHUKH W TEXHOJOTUM, a TakkKe OOCYXKICHUS
poOJIeM paloOHaIBLHOTO MPUPOIOTIOIB30BAHUS U KOJIOTHYECKON O€30MacHOCTH.

Crep>KHEBBIMU dJIeMEHTaMU Kypca (U3UKH Ha YPOBHE CpPEIHEro oOIIero
oOpaszoBaHus SBIAIOTCS (u3udeckue Teopuu ((popMupoBaHue MPEACTABICHUN O
CTPYKTyp€ MOCTpoeHUsl (puznueckoil Teopun, poiau GyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX TMPEJACTABIECHUSAX O MPUPOAE, TpaHUIAX
NPUMEHUMOCTH TEOPUM, JUIS ONHCAHWUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CHuCTeMHO-IEITETLHOCTHBIN MOAX0J B Kypce (DM3UKH peamusyeTcs Mpexjie
BCETO 3a CUET OpPraHU3alMK KCIICPUMEHTAIBHOM IESITEIIHHOCTH 00YyJatOIIUXCS.

Jlns 6a30BOTO ypoOBHS Kypca (PU3MKKA - 3TO UCIOJIb30BaHUE CHUCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB M JIa0OpaTOPHBIX pPadoT,
KOTOpBIE B MporpamMMme Mo (u3uke OOBbEAUHEHBI B OOIIMI CIMHUCOK YYEHHYECKUX
NpakTHYeCKuX paldoT. BeiieneHne B yka3zaHHOM MepeyHe J1abopaTopHBIX pador,
OPOBOJMMBIX JUISI KOHTPOJS M  OLIEHKH, OCYIIECTBIISIETCS yYaCTHUKAMHU
o0pa3oBaTeIbHOTO TPOIECCa HUCXOJs U3 OCOOCHHOCTEW IJIaHUPOBAHUS W
ocHameHuss kaOwHera ¢u3uku. Ilpm »dTomM obecrnieunBaeTCs OBJIAJICHHE
OOy4YaroMMUMHCS YMEHHUSIMHU TPOBOJUTH KOCBEHHBIE W3MEPEHUs, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEIMYUH W TOCTAHOBKY OMBITOB IO IPOBEPKE
IPEAJIOAKEHHBIX TUIIOTES.

Pemennie pacdyeTHBIX W KA4yeCTBEHHBIX 3aJlad C 3aJaHHOM (pu3HuecKoi
MOJIEIbIO, MO3BOJISIONIEE TPUMEHATh U3YYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJHOTO pa3fenia Kypca, TaK U MHTETPUPYS 3HAHUS U3 pa3HbIX pazgenoB. s
KaueCTBEHHBIX 3aJad TPHUOPUTETOM SIBJISIOTCS 3aJaHUs Ha OOBsICHEHUE
npoTeKaHusi (U3NYECKUX SBICHMA U TPOIECCOB B OKPYKAIOMIEH JKHU3HW,
TpeOyromue BbeIOOpa  (PU3MYECKOH  MOAEIH Uil  CHTYalluH  IPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

OCHOBHBIMH yeamu u3yueHus usuxu B 00IemM o0pa3oBaHUH SBIISIOTCS :
DopMHUpPOBAHUE MHTEpPECA U CTPEMIICHHS] OOYyYalOlIUXCA K HAy4YHOMY H3YUYEHUIO
MIPUPO/JIbI, PA3BUTHE UX UHTEIUIEKTYAJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEM;
PasBuTne mnpencraBieHWd O HAYYHOM METOJE TNO3HAHUS W (OPMHUPOBAHUE
MCCIIEIOBATEIBLCKOTO OTHOILICHHS K OKPYKAIOIIUM SIBIICHUSIM;

DopMHUpPOBAHUE HAYYHOTO MHUPOBO33PECHUSI KaK pe3yibTaTa M3YYCHUSI OCHOB
CTPOCHHMS MaTepuu U (PyH1aMEHTaIbHBIX 3aKOHOB (PU3UKY;
@opMHUpPOBAHUE YMEHUM OOBACHATH SIBICHUSA C UCIOJb30BaHUEM (HU3UYECKUX



3HAHWHA W HAYYHBIX JIOKA3aTCIHCTB;
dopMupoBaHUE TPEACTABICHUNH O PpOAUM (GUBUKKA JUIsl  Pa3BUTUSA JPYTUX
€CTECTBEHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH.

JlocTmkeHne 3THX Iejeil o0ecreunBaeTcsl pelieHueM CIEeAyIInX 3a0ay B
npoliiecce u3yueHus Kypca GU3UKU Ha YPOBHE CPEIHET0 00111ero 00pa3oBaHus:

[IpuoOpeTenune cucteMbl 3HaHUN 00 OOHIMX (PU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOPHAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYIO  (HU3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acTPO(DH3NKH;

dopMupoBaHUE YMEHUN MPUMEHSITh TCOPETUUCCKUE 3HAHUS ISl OOBSICHEHUS
(Gu3HUeCKNX SBJICHUA B TPHUPOAC W JUIS TPUHATHS TPAKTHUYCCKUX PEIICHUN B
TIOBCETHCBHOM JKU3HM,

OcBoeHue CmocoOOB pEIICHHWS pa3IMYHBIX 3aJad ¢ SBHO 3aJaHHOM
Gu3ndecKoll MOJENbI0, 3a/ad, MOAPa3yMEBAIOIINX CAMOCTOSITEIILHOE CO3JaHHE
(bu3HUecKOl MOJICIIA, COOTBETCTBYIOIICH YCIOBHUSIM 33]1a4H;

[Torumanue (GU3NYECKUX OCHOB M TIPHHIIMIIOB JICWCTBUS TEXHUYCCKHUX
YCTPOMCTB ¥ TEXHOJIOTHYCCKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPEy;

OBnascHUE METOJAMH CaMOCTOSTEIBHOTO IIJITAaHUPOBAHUS M IPOBEICHHUS
(Gu3HUeCKHX OSKCICPUMCHTOB, aHaJM3a W HMHTEPIpETalvK  WHGOPMAIIIH,
OTIpe/IeTICHUS IOCTOBEPHOCTH TOJTYYCHHOT'O Pe3yIbTaTa;

Coznanve ycCIIOBUH JUIS Pa3BUTHS YMEHUH NPOEKTHO-HCCIICI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Mecmo yuebnozo npeomema «duznka» (6a30BbI ypOBEHBb) B yUeOHOM ILJIaHE
CpeaHero o0IIero 00pa3oBaHUs

OcBoenue o0s3aTenbHOrO yueObHoro npeamera «dusuka» (6a30BbIi YPOBEHB)
B MBOY COIIl Ne 1 B COOTBETCTBUM C y4€OHBIM IUIAHOM CPEIHETO OOIIETro
obpazoBanus ocymectisiercss B 10-11 kmaccax u3 pacuera: B 10 kmacce - 68
yacoB (2 yaca B Hemenmo), B 11 kmacce - 68 yacoB (2 waca B Henmento). OOmiee
YHUCJIO YacoB M3y4YeHHUs yueOHoro npeamera «Dusuka» (6a30BbIi ypoBeHb) - 136
4acoB.

2. Cooepoicanue yuebHo2o npeomema « Duzukay (6a306vliil yposeHy)

10 knacc

Pazoen 1. @uzuxka u memoovt HAyuHO20 NO3HAHUAL.

®usuka - Hayka o mnpupoae. Hayuneslie MeTOABI MO3HAHUA OKPYNKAOLIETO
mupa. Ponp 3KkcnepuMeHTa W TEOPUHM B NPOLECCE IMO3HAHHMS IPUPOABI.
DKCNEepuMEHT B (hU3UKE.

MopenupoBanue (U3NYECKUX SABJICHUN W TpoiieccoB. HaydHble TUMOTE3HI.
du3nyuecKrue 3aKOHbI U TEOpUHU. |'paHUIIBI IPUMEHUMOCTH (PU3HYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUA.

Pons u Mecto ¢uzuku B (HOpMUpPOBAHHM COBPEMEHHOM HAay4yHON KapTHUHBI
MHPA, B MPAKTUYECKOMN AEATEIBHOCTHU JIIOAEH.

Jlemoncmpayuu.



AnanoroBele ¥ UU(GPOBBIE H3MEPUTENbHBIE NPUOOPHI, KOMIIBIOTEPHbIE
JATYUKH.

Pazoen 2. Mexanuxa.

Tema 1. Kunemartnka

Mexaanueckoe naBmkeHue. OTHOCUTEIBHOCTh MEXaHHYECKOrO JIBHM)KCHUS.
Cuctema otcuera. Tpaekropus.

[Tepemetienne, CKOpPOCTh (CpeaHsisi CKOPOCTh, MTHOBEHHasi CKOPOCTb) H
YCKOpPEHUE MaTepUaIbHOM TOYKH, WX MPOEKIMM Ha OCH CHUCTEMbI KOOpPJIHMHAT.
CrnoxeHue nepeMeIieHnii U CI0)KeHUE CKOPOCTEH.

PaBHOMEpHOE U pPaBHOYCKOpPEHHOE MpAMOJIMHEHHOEe nBmxeHue. ['paduxu
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U TMepeMEIICHUs
MaTepuaIbHON TOUKH OT BPEMEHHU.

CBoOoaHoe nazieHre. Y CKopeHre CBOOOTHOTO MaICHHUS.

KpuBonuneitnoe  aBwkeHue. JIBukeHHEe  MaTEpUATBHOM  TOYKH MO
OKPY>KHOCTH C TIOCTOSIHHOM IO MOJYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEHHAsI
ckopocTh. [lepron u yacrora obpamienus. LleHTpocTpeMuTEIbHOE YCKOPEHUE.

TexHudeckne yCTpOWCTBA M TNPAKTUUECKOE NPUMEHEHHE: CIUIOMETD,
JIBIDKCHHE CHAPSIOB, IICMTHBIC M PEMEHHBIE TIepeaadH.

Jlemoncmpayuu.

Mogenbs cucTeMbl OTCUETA, WIUTFOCTpAlUs KUHEMATUYECKUX XapaKTEPUCTUK
JBUYKEHUS.

[IpeoGpazoBanue ABUKEHUHN C UCTIOIB30BAHUEM MIPOCTHIX MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B pa3peKeHHOM ITPOCTPAHCTBE.

HaGmionenne aBuxeHUs Tena, OpOIIEHHOTO IMOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHus: CBOOOHOTO MaCHHUS.

Hamnpagiienrie CKOpocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

Y4eHnuecKkuit IKCIIepUMEHT, J1a00paTOpHbIE PAOOTHI

N3ydyeHne HEpaBHOMEPHOI'O ABMKEHUS C LEIBIK OIPEIEIICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLICHUS MEXKAY IYTSAMHU, HOPOUIACHHBIMM TEJIOM 3a
[IOCJICIOBATENIBHBIE PAaBHBIE IPOMEXYTKHM BPEMEHM IPU PABHOYCKOPEHHOM
JNBH>KEHUH C HAYaJIbHOW CKOPOCTBHIO, PABHOM HYIIIO.

N3ydeHne nBMKEHHS MapuKa B BA3KOUW )KUIKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOrO TOPU30HTAIIBHO.

Tema 2. Jlunamuxa.

[Ipuamun  otHocutTensHOCTH  ['aymmies. IlepBeii  3akoH  HeroToHAa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca rtena. Cuna. [IpuHiun cynepnosunuu cui. Bropoi 3akoH Herotona
JUIS. MaTEpUaIbHOW TOUKU. Tpernii 3akoH HproTOHA 1151 MatepranbHbIX TOUEK.

3akoH BcemupHOro Ttarorenus. Cumiia Tsbkectu. llepBas kocMuueckas
CKOpOCTb.



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

Tpenue. Bunbl Tpenus (mokosi, CKoyibxkeHus, kaueHus). Cuna tperus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbKEHUsSI U cuiia TpeHus nokos. KoadduiueHnt tpeHusl.
Cuita conpoTUBIICHUS MPU JIBUXKCHUU Teja B AKUIKOCTHU WU rase.

[TocTynarenpHO€ U BpalaTeabHOE JBUKEHHUE a0COJIFOTHO TBEPAOIO Tea.

MoOMEHT CcuJIbl OTHOCUTEIBHO OCH BpamieHus. Iliedo cumbl. VYcioBus
paBHOBECHUS TBEPAOTO TeJa.

TexHuueckne YCTpONCTBA U MPAKTUYECKOE MPUMEHEHHUE: MOAIIUITHUKH,
JBU>KEHHE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu.

SIBrieHME MHEPLINU.

CpaBHEHME MacC B3aMMOICHCTBYIOIINX TE.

Bropoii 3akon HerotoHa.

N3smepenue cui.

CnoxeHnue cui.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT AehOpMaIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MTOABEME U TIAJICHUH.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHHUS U CKOJILKEHUSI.

VYcnoBus paBHOBECUS TBEPIOTO Tena. Buasl paBHOBECHS.

Y4eHnueckuit SKCIepruMeHT, JIabopaTopHbIe PabOThI

N3yuenue aBmxeHus Opycka 1o HaKJIOHHOMU MIIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYKUHE U
PE3UHOBOM 00pa3slie, OT UX AePOpMaIIHH.

HccnenoBanne yclnoBUH paBHOBECHS TBEPAOIrO Tela, HMMEIOLIEr0 OCh
BpalICHUSI.

Tema 3. 3axoHbl coOXpaneHUsi 8 MEXAHUKe.

NmMmnynsc MaTepuanbHOM TOYKM (Tena), CUCTEMbl MaTEpPHAJIbHBIX TOYEK.
NmMnynbsC cuiabl M U3MEHEHUE HMIYJbCa Tela. 3aKOH COXPAHEHUs HMITyJbCa.
PeakTuBHOE BUKEHUE.

Pabota cuabpl. MOIIHOCTD CHJIBI.

Kunernueckast sHeprus maTepuaqbHOM TOYKH. TeopeMa 00 W3MEHEHUU
KUHETUYECKOU SHEPTHUH.

[ToreHumanbpHas SHEPTHUSL. [TorenumnanpHas SHEPTUs YIpyro
neopMHUpOBAaHHONH  TPYKWUHBL.  [loTeHIManmpHas  dSHEpruss Tenma  BOJIW3H
MOBEPXHOCTH 3EMIJIH.

[ToreHumanbHbIE 51 HENOTCHIINAIbHBIC CHJIBL. CBs3p  paboTHI
HEMOTEHIUAJIBHBIX CHJI C W3MEHCHUEM MEXaHWYECKOW JHEPrUHM CHUCTEMBI TEJ.
3aKOH COXpaHEHHS] MEXaHUYECKOU SHEPTHUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCTpOWCTBA M MPAKTUYECKOE MPHUMEHEHHUE: BOJIOMET, KOIED,
NPY>KUHHBIA TACTOJIET, IBUKCHUE PAKET.



Jlemoncmpayuu.

3aKOH COXpaHEHMS UMITYJIbCA.

PeaxtuBHOE IBUXKEHUE.

[lepexoa NOTEHUMATBHON SHEPTUN B KHHETHYECKYIO U 00paTHO.

Y4eHnuecKkuil 3KCIIepUMEHT, J1abOpaTOpHbIE PabOTHI

N3yuyenue aOCOMOTHO HEYNPYroro yjaapa ¢ MOMOIIbIO JBYX OJIMHAKOBBIX
HUTSHBIX MAasATHUKOB.

HccnenoBanue cBsizu pabOThI CHIIbI C U3MEHEHHEM MEXaHUYECKON 3HEepruu
TeJla Ha IIPUMeEpE PACTSKEHUsI PE3UHOBOTO JKI'YTa.

Pazoen 3. Monexynapuas ¢uzuxa u mepmoounamuxa.

Tema 1. OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUH.

OCHOBHBIE TIOJ0XKEHUSI MOJEKYJIAPHO-KUHETUYECKON TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkeHue. Jubddys3us. Xapakrep ABWIKEHUS W
B3aMMOJICMCTBUSl YacTUl] BellecTBa. Mojenu CTpO€HUs Ta3o0B, KUIKOCTEH U
TBEPJBIX TeJI U OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjieel. Macca u
pa3mepsl Mosekyn. KonndecTBo Bemectna. [locTostHHas ABoraapo.

TennoBoe paBHoBecue. Temnepatypa u ee usmepenue. lllkana Ttemmneparyp
Llenbcus.

Mogens  upeanpbHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJIEKYJSIPHO-
KUHETUYECKONM TEOpUM HJIEANbHOTO ra3a. AOCOJOTHas TemIeparypa Kak mepa
CpeIHEl KWHETUYECKON SHEpruu TEIUIOBOrO JBHKEHHMS dactul raza. Illkxana
temrieparyp KenbBuHa. ['a3oBbie 3akoHbI. YpaBHeHHEe MenneneeBa-Knamneipona.
3akoH [lanmbTroHa. M30mponecchl B UICAIBHOM ra3e ¢ NOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencTaBIeHUE H30IMPOIIECCOB: HM30TEpMa, H30X0pa,
n3obapa.

TexHuueckne yCTpoOHCTBA M NPAKTHUUYECKOE MPUMEHEHHE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu.

OnwITHI, OKa3bIBAIOIIME JTUCKPETHOE CTPOCHHME BemecTBa, ¢otorpaduu
MOJIEKYJ OPraHUYECKUX COECTUHEHUI.

OmnbiTel 10 MU PYy3UHN KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JBH)KCHHUS.

Mogens onbita IITepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJICCTBUSI.

Mogens, WILTIOCTPUPYIOLIAs IPUPOY IABJIECHUS ra3a Ha CTEHKH cOCya.

OnbITel, WUIIOCTPUPYIOUIME YPABHEHUE COCTOSIHUSI UJCAIbHOTO Tasa,
M30IPOLECCHI.

YyeHnyeckuit 3KCIepUMEHT, JJaOOpaTOpHbIE pabOTHI

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE W3MEPEHUM
o0beMa KOMHATHI, JaBJIEHUS U TEMIIEPaTyphl BO3/lyXa B HEW.

HccnenoBanue 3aBUCUMOCTH MEXAY MapaMeTpaMH COCTOSIHUS Pa3pEKEHHOTO
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rasa.

Tema 2. OcHo8bl mepMOOUHAMUKU.

TepMonuHamuyeckas cUCTeMa. BHYTpEHHsS SHEPIUs TEPMOAUHAMUYECKOU
CUCTEMBI U crIoco0bI ee u3MeHeHus. KonnyecTBo TeminoTel U padbora. BHyTpeHHss
JHEprus  OAHOATOMHOIO  MJACalbHOro  rasa.  Buasl  Temonepenayu:
TEILIONPOBOJHOCTb, KOHBEKIIUSA, U3JIyYCHHUE. Y JE€IbHAasl TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEImIoTel npu TEIUIoNnepeaaye.

[lonstTue 06 amuabatHoM mnponecce. IlepBblii 3aKOH TEPMOAMHAMUKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOAMHAMUKH K H3ompoueccaM. ['paduueckas
UHTepIpeTanus padoThl rasa.

Bropoii 3akon TepmonuHamuki. HeoOpaTumMocTh Mpo1iecCoB B IPUPO/IL.

TermoBele  MamuHbl.  [IpUHOMIIBL  IEUMCTBUS  TEIUIOBBIX  MAILMH.
[IpeoOGpa3oBanuss sHEpruM B TEIUIOBbIX MamuHax. KosdduuueHnt mnone3Horo
nevctBust TerioBod MammHbl. [lukn KapHo u ero kosd@uimeHT mojae3Horo
JEUCTBUS. DKOJOTUYECKHUE MPOOIEMbI TETLNTIOIHEPTETHKH.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHME: JIBUTATEIIb
BHYTPEHHETO CTOpaHUsl, ObITOBOM XOJOIUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu.

N3menenne BHYTpEHHEH SHEPruM Tejla IMPU COBEPIICHUH PabOThI: BBLIET
npoOku u3 OYTBUIKA TOJ JEeWCTBUEM CKAaToro BO37yXa, HarpeBaHue s¢dupa B
JATYHHOU TpyOKe IMyTeM TpeHHUsl (BUIECOAEMOHCTPAII).

N3menenne BHyTpeHHEN SHEPTUU (TeMIIEpaTyphl) TeNa MPHU TEIUIonepeaaye.

OnpiT 1O aauabaTHOMY pACIIMPEHHIO BO3AyXa (ONBIT C BO3IAYLIHBIM
OTHUBOM).

Mopaenu mapoBoil TypOUHBI, IBUTATENI BHYTPEHHETO CTOpPaHUsi, pEaKTHBHOTO
JIBUTATEJIS.

Y4eHnueckuit IKCIIepUMEHT, JIa00paTOpHbIE PAOOTHI

N3mepenne yaenpbHON TEMIOEMKOCTH.

Tema 3. Aepecamnuvie cocmosnus eewgecmaa. Pazosvle nepexookwl.

[TapooOpaszoBanue u KoHAeHcanus. VcrapeHne u kumeHue. AOGCONIOTHASs U
OTHOCHUTEJIbHAsA BJIAXKHOCTh BO3AyXa. HacellmeHHbI nmap. YAenabHas TEIoTa
nmapooOpa3zoBaHus. 3aBUCHMOCTh TEMIIEPATYPhI KUTICHHS OT JIaBJICHHUS.

Teepnoe Teno. Kpucrammueckue u amopdHbie Teaa. AHU30TPOIUS CBOWCTB
kpuctamioB. JXunakue kpuctauibl. CoBpemeHHble MatTepuanbl. I[limaBienue u
KpUCTa/uIM3aiys. Y AeiabHas TeraoTa miaBieHus. Cyonumarusi.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHu4yeckne yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHHE: THUTPOMETP U
MICUXPOMETP, KAJTOPUMETP, TEXHOJOTHUU MOJTYUYEHUS] COBPEMEHHBIX MATEPUAJIOB, B
TOM YHUCJI€ HAHOMATEepHUaIoB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu.
CBolicTBa HACBIILIEHHBIX aPOB.



Kunenwne npu moHMKEHHOM J1aBJICHUH.

Cnoco0bl U3MEpEHUS BIAXKHOCTH.

HaGmionenve HarpeBaHusi W IUIABJICHUS KPHUCTAUIMYECKOrO BELIECTBA.
JleMOoHCTpanus KpUCTaJlIOB.

VYyeHuueckuil  JKCIEpUMEHT,  JabopaTopHble  paboTel  M3mepenue
OTHOCUTEJIBHOM BJIAKHOCTU BO31yXa.

Pa3zoen 4. Snexkmpoounamuxa.

Tema 1. Snekmpocmamuxka.

OnekTpu3auus Tell. OJEKTpUYeCKUMid 3apsia. [[Ba Buaa dSIEKTpUUYECKUX
3apsanoB. IIpoBOAHUKHM, AUAJIEKTPUKU M TOJYNPOBOJAHHUKU. 3aKOH COXpPaHEHHS
AIEKTPUUYECKOTO 3apsia.

B3anmopeiictBue 3apsanoB. 3akoH KynoHa. ToueuyHbIN 3JIEKTPUYECKHI 3apsi.
Onextpuueckoe moje. HampsokeHHOCTh —anekTpuyeckoro mons. [Ipunmun
CYNEPIO3UILIMUA DJIEKTPUUYECKUX MoJeil. JIMHUM HanpsKEHHOCTH 3JIEKTPUUECKOIrO
HOJISL.

PaGota cui anexrpocraruyeckoro nois. [lorennuan. Pa3HocTh moTeHIMAOB.
[IpOBOJHUKN M JUANIEKTPUKU B DIEKTPOCTATHUYECKOM Tmoje. Jluanexrpuueckas
IPOHUIIAEMOCTb.

OnextpoeMKocTb. KoHzmeHcaTop. DIIEKTPOEMKOCTh IIJIOCKOT0 KOHJAEHCATOPA.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuueckue yCTpoWcTBA M IPAKTHYECKOE IPUMEHEHHE: DIIEKTPOCKOIL,
AIIEKTPOMETP, IJIEKTPOCTATUYECKAsh 3allUTa, 3a3eMJICHHE 3JIEKTPOIpuOOpoOB,
KOHJEHCATOP, KOMMPOBAJIBHBIN anmapar, CTPyHHBIN PUHTED.

Ilemoncmpayuu.

Y CTpoNCTBO M MIPUHIUIT JEUCTBUS DIEKTPOMETPA.

B3aumonernicTBre Ha3JIEKTPU30BaHHBIX TEIL.

DIEKTPUUECKOE T10JIE 3apsIKEHHBIX TEIL.

[IpoBOAHUKH B JIEKTPOCTATUUECKOM IOJIE.

DneKTpocTaThyecKas 3anuTa.

JIM3IIEKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh AJIEKTPOEMKOCTH IUJIOCKOTO KOHJEHcaTtopa OT IUIOIIaaH
IJIACTHH, PACCTOSIHUS MEXKAY HUMU U IU3JIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

Y4eHndecKuit IKCIIEPUMEHT, JIA00paTOPHBIE PAOOTHI

N3Mepenne 3neKTpOeMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosumuwul snekmpuyeckuii mox. Toxku 6 pasiudHulX cpeoax.
Onekmpuueckuii.  mok.  Yciosus — cyuecmeosanus  3J1eKmpuieckoco  Mmokxa.
Hcemounuku moka. Cuna moka. Ilocmosinnwiili mok.

Hanpsixenne. 3akon Oma 11 yyacTKa LENu.

DJIEKTPUUYECKOE COMPOTUBJICHUE. YJEIbHOE CONPOTUBICHHE BEIECTBA.
[TocnenoBaTenbHOE, MapalieIbHOE, CMEIIAHHOE COSTMHEHNE MPOBOIHUKOB.



Pabora onektpuueckoro Toka. 3akoH Jxoyns-Jlenma.  MomiHOCTh
AIEKTPUYECKOTO TOKA.

ONEKTpOJABWKYIIasl CUila U BHYTPEHHEE CONPOTHUBIICHHUE MCTOYHHKA TOKa.
3akon Oma 115 TOTHOM (3aMKHYTOM) 35eKTpruyeckoil enu. KopoTkoe 3aMblkaHue.

ONEeKTpOHHAsE  MPOBOAMMOCTH  TBEPIABIX  METAJLJIOB. 3aBUCUMOCTh
CONPOTHUBIIEHUS] METAJJIOB OT TeMepaTypsl. CBEPXIIPOBOIUMOCTb.

DIIEKTpUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBOgHUKH. CobcTBeHHas 17§ IpUMECHAs IIPOBOIUMOCTh
MOJIynpoBOJHUKOB. CBoiicTBa p-N-niepexona. [1onynpoBoIHUKOBBIE TPUOOPBHI.

ONeKTpUYeCKMid TOK B  pacTBopax M  pacIuiaBax  dJIEKTPOJIMUTOB.
DIEKTPOIUTUYECKAS AUCCOLMALNA. DIEKTPOIIN3.

OnekTpuueckuid TOK B Tra3zax. CaMoOCTOSTENbHBII W HECAMOCTOSATEIIbHBIN
pazpsan. Monuus. [Lnazma.

TexHuueckne yCTPOMCTBA M MPAKTUYECKOE TNPUMEHEHHE: aMIepMeTp,
BOJIbTMETP, pEOCTaT, HWCTOYHHUKH TOKA, OJJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AJNEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AHO/I,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOJHUKOBBIN U0/, TabBaHUKA.

Jlemoncmpayuu.

N3mepenue cuiibl TOKa U HANPSHKCHHUS.

3aBUCUMOCTh CONPOTHUBIICHUS LMJIMHAPUYECKUX IPOBOJHHUKOB OT JIJIMHBI,
IUIOILAIM MTONIEPEYHOr0 CEYEHUS U MaTepHana.

CmemaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsmMoe wu3MepeHue dneKTpoABWKylled cuibl. KopoTkoe 3aMblkaHue
rajbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBol pa3psaa 1 MpoOBOAUMOCTh BO3/1yXa.

OaHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Y4eHnueckuit IKCIIepUMEHT, JTa00paTopHbIE PAOOTHI

N3ydeHne cMenaHHOro COeIMHEHUS] PE3UCTOPOB.

N3mepenue 37eKTpOABUKYILIEH CHIIBI UCTOYHHMKA TOKAa W €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

Hab6monenue snekTposunsa.

MexnpeaMeTHbIE CBA3U.

N3yuenne kypca ¢uszuku 0a3oBoro ypoBHs B 10 kiacce ocyliecTBIse€TCS C
Y4ETOM COJAEPKATEIbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMu MaTE€MaTHKH,
Ouonoruu, XuMuwu, reorpaduu U TEXHOJIOTUH.

MexnpeaMeTHble MOHSTHUS, CBSI3aHHBIE C HM3YYEHHUEM METOJIOB HAYy4YHOTO
MO3HAHUS: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKas BEIMYWHA, 3aKOH,
Teopusi, HAOII0IEeHHE, SKCIIEPUMEHT, MOJICITUPOBAHUE, MOJENb, U3MEPEHHE.

MaremaTuka: penieHue CUCTeMbl YpaBHEHUM, TuHeHas GyHKIMs, napadona,
runepoosyia, ux rpauKd U CBOICTBA, TPUTOHOMETPUYECKHE (PYHKIHMHU: CUHYC,
KOCUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO,
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BEKTOPHI U UX MPOEKIIMU HA OCU KOOPANHAT, CIIO)KEHUE BEKTOPOB.

Buonorusi: Mmexanuueckoe IBW)XXEHUE B KUBOW mpupone, nuddysus, ocMmoc,
TEIJI000MEH >KUBBIX OPraHU3MOB (BHUBI TEIUIONEpPEayH, TEIUIOBOE PaBHOBECHE),
AJIEKTPUYECKUE SIBICHUSA B KUBOU IPUPOJIE.

XUMHSA: JUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsE Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEU U
ra3oB, JJIEKTPUYECKHME CBOMCTBA METAJUIOB, JJIEKTPOJUTHYECKAs IUCCOLUALHS,
rajbBaHHUKa.

['eorpadusi: B1aXXHOCTh BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.

TexHomorusi: mpeoOpa3oBaHue IBMKEHHUH C HMCIHOJb30BAHUEM MEXAaHU3MOB,
y4e€T TPEHUSI B TEXHUKE, MOAIIMIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHECHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET W Jpyrue), JBHUTaTellb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJIOAWIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIyYCHUSI COBPEMEHHBIX MATEPUAJIOB, B TOM YHCJIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, DJIEKTPOCTATHUECKasl 3alliTa, 3a3eMJICHHE JJICKTPONPUOOPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHATrPEeBATEIbHBIC pUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAJIbBAaHUKA.

11 knacc
Pa3zoen 4. Snexmpoounamuxa.

Tema 3. Macnumnoe none. DneKmpomacHUmMHas UHOYKYUSL.

[TocTosiHHBIE MarHUTHl. B3auMoaelicTBUE TOCTOSTHHBIX MarHUTOB. MarHutHoe
nosie. Bektop MarHuTHOM MHAYKIMU. [[puHIMT Cynepno3uuy MarHUTHBIX MOJEH.
JluHMM MarHuTHOW WHAYKIUHW. KapTWHa JWHWUKA MarHUTHOM WHIAYKIUAHW TIOJIS
MOCTOSIHHBIX MAarHUTOB.

MarnutHoe mosie NOPOBOJHMKA € TOKOM. KapThHa JMHUW WHIYKIUA
MAarHUTHOTO MOJsi JJIMHHOTO MPSAMOrO MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTyIIKU ¢ TOKOM. OnbIT DpcTtena. BzauMoaencTeie mpoBOJHUKOB C
TOKOM.

Cunia AMmnepa, ee MOy b U HallpaBJICHHUE.

Cuia JlopeHua, ee MoJlyJib U HalpaBieHue. J[BuKeHUe 3apsyKEHHOW YacTHUIbI
B OJTHOPOJTHOM MarHuTHOM I1oje. PaGoTa cunsl Jlopenma.

SIBiieHne ANEKTpOMAarHMTHOW WHAYKUMU. [lOTOK BeKTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOABHXKYIIAs CWIA MWHAYKUUHU. 3aKOH 3JIEKTPOMAarHUTHOU
naaykuun Gapanes.

BuxpeBoe »snekrpuueckoe moje. ODIEKTPOABHKYIIAs CUJAa HWHIAYKIUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIbHO B OJJHOPOJHOM MATHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTE.  SIBl€HME CaMOMHAYKIMHU. OJNEKTPOABUXKYIIAs  cuia
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJI KaTYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHnuecknue yCTPOMCTBA M MPAKTHYECKOE MPHUMEHECHHUE: MOCTOSHHBIC
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MAarHuvTbl, OJJCKTPOMAIrHUTBI, JJICKTPOABUTATCIIb, YCKOPUTCIN J3JICMCHTAPHBIX
JacTull, THAYKIIMOHHAA I1CYb.

Jlemoncmpayuu.

OmneiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOT'O MyYKa MarHUTHBIM IIOJIEM.

JIMHMY MHIYKIIMY MarHUTHOTO MOJIS.

B3aumopenicteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOM WHYKIIMH.

IIpasuno Jlenua.

3aBUCHMOCTD JJIEKTPOABMKYIIEW CUJIBI MHAYKLIHUHA OT CKOPOCTH W3MEHEHMS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUY.

YyeHnyeckuit IKCIIEPUMEHT, JTabOpaTOpHBIEC PaOOTHI.

N3ydeHre MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanue 1ecTBUS MOCTOSHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue sIBIEHUA 3JIEKTPOMAarHUTHOW UHIYKI[UU.

Paszoen 5. Konebarnus u gonnbl.

Tema 1. Mexanuueckue u 21eKmpoOMacHUMHbBLE KOJIEOAHUS.

Konebarenbnass  cucrema.  CBOOOIHBIE  MEXaHUYECKHE  KoJieOaHUSI.
[Napmonnyeckue konebanus. [lepuon, yacrora, amruiutyaa u ($asza xosieOaHUH.
[IpyxuHHBIN MasgTHUK. MaTeMaTHU4EeCKUH MAsSTHUK. YPaBHCHUE TapMOHUYECKHX
kosneOanuii. [IpeBpalnenue SHepruy Mpu TAPMOHUIECKUX KOJIEOaHUSIX.

Konebarenpubiii  koHTYyp. CBOOOIHBIE SIEKTPOMATHUTHBIE KOJeOaHUS B
UJCATHbHOM KOJIe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHWUYECKUMH H
ANEKTpOMarHuTHeIMU Konebanusimu. @dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJCATHHOM KOJIeOaTeIIbHOM KOHTYPE.

[IpencraBnenue o 3aryxaromux KoneOaHusX. BeIHYKIeHHbIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJIEOaHNS.

[lepemennbiii  TOk. CuUHYCOUIANbHBIA MEPEMEHHBIM TOK. MOIIHOCTh
[IEPEMEHHOI0 TOKa. AMIUIMTYAHOE W JCHCTBYIOLIEE 3HAYECHUE CHJIBI TOKa U
HaIPSKEHUS.

Tpanchopmarop. IIponsBoacTBo, mepenada u moTpeOICHUE IICKTPUIECCKOM
SHEPIruM. DKOJOTMYEeCKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCIOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHE: JIIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TUHHUU JIEKTPOIEepe1ay.

JleMoHCTpanuu.

UccnenoBanne mapaMeTpoB KoJeOATEIbHON CUCTEMBbI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).

Habnronenue 3atyxarmmnumx KojaeOaHu.
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HccnenoBanre CBOWCTB BBIHYXICHHBIX KOJIEOaHUH.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTU CUJIBI TOKA U HAIPSKEHUS OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3sonanc mnpu mocienoBaTENbHOM COEOUHEHHHM PE3UCTOpa, KATYLIKH
MHIYKTUBHOCTHU Y KOHJIEHCATOPA.

Mogenb TMHUY 3JIEKTPONEPEIaUN.

VY4eHnuecKkuil 3KCIIepUMEHT, J1ab0paTOpHbIE PabOTHI

HccnenoBanue 3aBUCUMOCTH MEPHOJA MalblX KOJeOaHUI rpy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl Tpy3a.

HccnenoBanne NEpEMEHHOIO TOKA B LIEMHU U3 MOCJIEI0OBATENBHO COEMHEHHBIX
KOHJIEHCATOpa, KaTyLIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 21eKmMpoOMACHUMHbBIE BOJIHBL.

MexaHnueckue BOJHBI, ycloBHs pacrnpocTpaneHus. Ilepuona. CxopocTb
pacrpocTpaHeHusi W JyuHa BoJHBL. [lomepeyHble W NOPOJOJIBHBIE BOJIHBIL.
WNuTtepdepenius u nuPpaxius MEXaHU4eCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIOBUSl M3JIyYEHUs SJEKTPOMAarHUTHBIX BOJIH.
B3aumuas opuenranua BexktopoB E, B, v B anekrpoMmaruuTHo# BosiHe. CBOMCTBA
AIEKTPOMArHUTHBIX BOJIH: OTPa)X€HHUE, MpEeIOMIICHUE, MOJspu3anus, Judpakuus,
uHTepdepennns. CKOpOCTh ANMEKTPOMArHUTHBIX BOJIH.

[IIkana >J€KTPOMArHUTHBIX BOJH. [IpuMeHEHUE 3IEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI pagUOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpONCTBA U MPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHBIC
UHCTPYMEHTHI, YJIbTPa3ByKOBas IMATHOCTHKA B TEXHUKE W MEIULIMHE, pajap,
paanoNPUEMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-nieyn.

Jlemoncmpayuu.

OO6pazoBaHue U pacpoCcTpaHEHUE MTOTIEPEYHBIX U MPOIOJIBHBIX BOJIH.

Konebmromeecst Teo Kak UCTOYHHUK 3BYKa.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiiny MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsi3n TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aMIUIATYAOW U
4acTOTOU KoJieOaHMIA.

HccnenoBanne CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTPAKEHHE, TIPEITOMIICHHE,
nosisspu3anusi, nudpakius, nHTepdepeHIns.

Tema 3. Onmuxa.
I'eomerpuueckass ontuka. IIpAMOIMHENHOE pacHpOCTpPAHEHHE CBETA B
ogHopoaHou cpene. JIydy cBera. TouedHbI HICTOYHHK CBETA.
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OTtpaxkeHue cBera. 3aKOHbI OTpaxkeHUs cBera. [locTpoeHue n3zoOpaxkeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHbBI MPEIOMIIEHUS cBeTa. AOCONIOTHBINA MOKa3aTeb
npenomienus. [lonmHoe BHyTpeHHee otTpaxenue. llpenenbHbI yros mOJIHOIO
BHYTPEHHETO OTPAKEHMUS.

Hucnepcust ceeta. CinoxHbIi cocTaB Oenoro ceera. L{Ber.

ColOuparomue U pacceuBaronue JuH3bL. ToHkas JnuH3a. DOKycHOE
paccTosiHHME M ONTHYecKass cuia TOHKOW JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparoumx U paccenBaromux jduH3zax. Gopmyna TOHKOW JHMH3BL. YBEIUYEHHE,
JABAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas onrtuka. HWuTtepdepenuuss ceta. KorepeHTHble HCTOYHHUKH.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB M MHUHUMYMOB B HHTEp(EpEHIIHMOHHOM
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

HNudpakmus cera. JludpakiuoHHas pemieTka. YcIoBUe HaOII0ICHUS
[JIABHBIX ~MAaKCUMYMOB TP MaJ€HUH MOHOXPOMAaTHMYECKOIO CBETa Ha
IUGPaKkIMOHHYIO PEIIETKY.

[Momapusanus ceera.

TexHuueckne yCTpOWCTBAa W NPAKTUUYECKOE NPUMEHEHUE: OYKH, JIyIa,
¢doToanmapar, NPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEeJIeCKON, BOJIOKOHHAs
OITHKA, AMPPAKIIMOHHAS PELIETKA, MOISIPOUI.

Jlemoncmpayuu.

[IpsimonuHeliHOE pacnpoCTpaHeHUE, OTpaXEHUE U IMPEJIOMJICHUE CBETa.
OnTuueckue mpuOopshI.

[TomHOE BHYTpEHHEE OTpaxkeHue. Moiesib CBETOBOIA.

HccnenoBanue cBOMCTB M300payKeHUM B JIMH3AX.

Mopenu MUKpOCKOTIa, TeJIECKOIIa.

Ha6monenne naTepdepeHinm cBera.

HaGmonenune nudpakimu cBera.

HaGmonenne nucrnepcuu cBera.

[TonyuyeHue cnekTpa ¢ MOMOMIbIO IPU3MBI.

[Tony4yenue ciekTpa ¢ MOMOIIBbIO AUPPAKITUOHHON PEIICTKH.

HabGmronenne monsipu3anuu cBeTa.

Y4eHndeckuit IKCIIePUMEHT, JIa00paTOpHBIE PAOOTHI

N3mepenue nokazaresns NpeJoMIeHHUs CTEKIA.

NccnenoBanue cBOMCTB U300paKeHU B JIMH3AX.

Ha6monenne nucnepcuu cBera.

Pazoen 6. Ocnosbl cneyuanvroti meopuu OmMmHOCUMENbHOCU.

'pannnbl  OPUMEHUMOCTH  KIIACCUYECKOM  MEXAHUKMU. [Toctynatsl
CIICLIMAJIbHOW TEOPUHU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJIS CKOPOCTH
CBETa B BAKYyMe€, IPUHIIUIT OTHOCUTEILHOCTH DUHIIITEHHA.

OTHOCHUTENBPHOCTh OJJTHOBPEMEHHOCTHU. 3aMEIJIEHUE BPEMEHHU U COKPAIICHUE
JUTUHBL.
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DHEPrusi U UMNYJIbC PEISATUBUCTCKON YaCTUIBI.

CBs13b Macchl ¢ DHEPrUEN U UMITYJIBCOM PEISTUBUCTCKOM YaCTULBI. DHEPTHUS
ITOKOS.

Pazoen 7. Keanmosas gusuxa.

Tema 1. Dnemenmovi KBAHMOBOU ONMUKU

®otonbl. opmyna [Inanka cBsizu sHEeprun GOTOHA C €T0 YaCTOTON. DHEPTHs
U UMITyJIbC (poTOHA.

OtkpeiTue u uccienaopanue pororpdexra. Onbitel A.I'. CroneToBa. 3aKOHBI

orodddexra. YpaBaHenue OunHmrTeriHa g ¢orodddexra. "KpacHas rpanuma"
p p P
doTtordpdexra.

JlaBnenme cBera. OnbiTel I1.H. JIeOGenena.
XHUMHUYECKOE JICHCTBUE CBETA.

TexHuuyeckre yCTpPOMCTBa W TPAKTUUYECKOE TMpPUMEHEHHUE: (HOTOIIEMEHT,
(poronatymk, coaHeuHas 6arapesi, CBETOANO/,.

Jlemoncmpayuu.

®oTo3(hPeKT Ha yCTaHOBKE C IIMHKOBOW TTACTHHOM.
Hccnenosanue 3akoHOB BHeIHEro porodddexra.
CBeToauon.

Conneynast OaTtapes.

Tema 2. CmpoeHnue amoma.
Mopens aroma Tomcona. OmnbiTel Pesepdopaa mo paccesauro & -yacrtuir.
[Lmanerapnas moxpens aroma. Iloctynatel bopa. M3nyuenume u morioiieHue

(GOTOHOB TpW Tepexoje aroMa C OJIHOTO YPOBHS SHEPrud Ha Jpyroil. Bumisl
cnekTpoB. CIEKTp YPOBHEN SHEPIUU aTOMa BOAOPOA.

BosnnoBbie cBolicTBa yactull. Bomusl ne bpoussa. KopryckynsipHO-BOJIHOBOU
yaJli3M.

CnoHTaHHoe U BBIHYXXJICHHOC U3JTYUYCHHUC.

TexHuueckne yCTPOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CIEKTPaJbHbIN
aHau3 (CIEeKTPOCKOM ), JIa3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu.

Monens onsita Pezepdopaa.

OrnpeneneHue IJIMHBI BOJHBI Ja3epa.

Ha6moneHne MMHEHYAThIX CIIEKTPOB M3 TyUICHHUS.
Jlazep.

Y4eHnuecKuit IKCIEPUMEHT, JIa00paTOpHBIE PAOOTHI.
Hab6moneHne MMHEHYaToro CreKTpa.

Tema 3. Amomnoe s0po.

OKCINEPUMEHTBI, JTOKA3bIBAIOIINE CIOKHOCTh CTpoeHus sapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiTel  Pesepdopaa 1o  ompedesneHUI0  cOcTaBa
paguoakTuBHOrO wu3iayueHus. CpoictBa anb(da-, OeTa-, raMMa-U3Iy4YEHUS.
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BinsHue paairoakTUBHOCTH HA )KMBBIE OPTaHU3MBI.

OtkpeiTHE TpoTOHa W HeWTpoHa. HykmonHas moxens siapa I'eiizenOepra-
NBanenko. 3apsaa aapa. MaccoBoe unciio aapa. M3oromsl.

Anbda-pacnan. ODJIEKTPOHHBII M TO3UTPOHHBIM Oera-pacnan. ["amma-
M3JIy4yeHue. 3aKOH paJuoakTUBHOTO pacraja.

DHeprust CBsI3M HYKJIOHOB B siipe. S nepHbie cuiibl. JledexT maccsl sapa.

SnepHble peakuuu. JleneHue U CUHTES sep.

Anepnsiii peaktop. TepMmosimepHblii cuHTe3. [IpoGiaeMbl U TMEPCHEKTUBHI
AIEPHON SHEPIETUKHA. DKOJIOTHYECKUE ACIIEKThI SIAEPHON SHEPTETUKHU.

DOneMeHTapHble yacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAa0JIIOIEHHS U PETUCTPALIUY AI€MEHTAPHBIX YaCTHII.

dyHaaMeHTaabHble B3auMoeicTBusA. EAMHCTBO pr3nyeckoit kKapTUHBI MUpa.

TexHuyeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHHE: TO3UMETP, KaMepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Jlemoncmpayuu.

CueTyrK MOHU3UPYIOIIHUX YACTHII.

Y4eHnuecKkuil IKCepUMEHT, JIabopaTopHbIE PabOThI
HccnenoBanue TpekoB YacTHIL (110 TOTOBBIM (hoTorpadusim).

Pazoen 8. Snemenmur acmpornomuu u acmpoghuzuxu.

DTtanbl pa3BUTUS acTpoHOMUH. [IpuKkiiagHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Be3gHoro Heba. Co3Be3musi, SpKU€ 3BE3/bl, IUIAHETHI, UX BHINMOC
JBH)KEHUE.

CosiHeuHasi cucTeMa.

Connne. ConHeuHasi akTUBHOCTh. McrTounuk »sHepruu CosiHIIA W 3BeE3.
3Be31bl, UX OCHOBHBIC XapaKTepUCTUKHU. Jmarpamma '"cmeKTpasibHBIM Kiacc -
CBETUMOCTB'". 3Be3IIbl IJIAaBHOM IIOCJIENOBATEIBHOCTH. 3aBHCHUMOCTL ''Macca -
CBETUMOCTB" ISl 3BE3]l TJIaBHOW IIOCIEIOBATEIbHOCTH. BHYyTpeHHEE CTpoeHHuE
3Be31. COBpeMEHHbIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Botonu CojHIa U
3BE€3/. DTarbl )KU3HU 3BE3I.

Muieunbiii Ilyte - nHama I'anaktuka. Ilonoxxenwe u aBuxenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranmaktuku u kBa3zapsl. UepHbIe ABIPHI B sApax
rajakTHK.

Bcenennas. Pacimmpenne Beenennoi. 3akon Xab60ma. Pazberanue rajgakTuk.
Teopus boisbimoro B3peiBa. PenukToBoe n3nydeHue.

MacurabHas ctpyktypa Beenennoil. MeTtaranaktuka.

Hepemennbie npoOaeMbl aCTPOHOMUH.

YueHnueckue HaOIIOACHUS.

HabGmronennsi HEBOOPYKEHHBIM TJ1a30M C HCIIOIH30BAHUEM KOMIBIOTEPHBIX
MPUJIOKEHU I sl ONPEIeNICHHs TTOJIOKEHUSI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be311si CeBEpHOTO MOIYIIAPUS U SIPKUE 3BE3/IbI.

Hab6monenus B Teneckon Jlynel, mianet, Miieunoro IlyTu.
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Obobwarowee nogmopenue.

Ponb ¢u3uku u acTpOHOMHMM B 3KOHOMHUYECKOM, TEXHOJOTMYECKOH,
COLIMAJIBHOM U 3THUYECKOU chepax AesTEIbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKH
Y aCTPOHOMUHU B COBPEMEHHOW HAyYHOU KapTUHE MHpPA, POJib PU3NYECKON TEOPHUH
B (OpPMHpPOBAaHMU TpPEACTAaBIEHUNA O (U3UUECKOM KapTUHE MHUpa, MECTO
(¢u3znueckol KapTUHBI MHpa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTABIEHUMN O IIPUPOJIE.

MexnpeaMeTHbIE CBA3U.

N3yuenue xypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyiecTBisieTcsi ¢
YU4ETOM COJEpPKATENbHBIX MEXIPEIMETHBIX CBSI3€M € KypcaMu MaTeMaTHKH,
OMOJOTUHU, XUMUH, Teorpaduu U TEXHOIOTUH.

MexnpeIMeTHbIE TOHSTHUS, CBSI3aHHBIE C H3YYEHHEM METOJ0B HAyyHOTO
NO3HAHUS: SIBJICHUE, HAay4dHbId (akT, rumnoresza, (u3MUecKas BEIUYMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIEPUMEHT, MOJICIIUPOBAHUE, MOJIEb, U3MEPEHUE.

MaremaTuka: pelieHHe CHUCTEMbl  YPaBHEHMH, TPUTOHOMETPUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOKJIECTBO, BEKTOPHl M MX MPOEKIHUHU HAa OCHU KOOPJHHAT, CIOKEHHE BEKTOPOB,
NPOU3BOJIHBIE 3JEMEHTApHbIX (YHKIMM, TpHU3HAKA MOA00MSI TPEYroJbHUKOB,
OTpeJIeNIeHHE TUIOIIAIN MIIOCKUX PUTYp U 00bema Tell.

Buosnorusi: snexkTpuyeckue SBICHHUS B JKMBOM HpUpoje, KoyieOaTelbHbIE
JBVKEHUS B JKUBOW MPUPOJE, ONTHUYECKHUE SIBJICHUS B KUBOU IIPUPOJE, NEUCTBUE
paaualy Ha )KUBbIE OPraHU3MBI.

XUMHS: CTPOCHHE aTOMOB U MOJIEKYJI, KPUCTAJIMYECKAs: CTPYKTYPa TBEPABIX
TEJI, MEXaHM3Mbl OO0pa30BaHUS KPUCTAJNIMYECKONW pPEIIETKH, CIEKTPaJIbHBIHI
aHaIN3.

I'eorpadus: MarHuTHbIE TOJIOCAa 3€MJIM, 3aJie)kKM MarHuUTHBIX  PYA,
(poTocheMKa 3eMHON OBEPXHOCTH, NMPEACKa3aHUE 3eMIIETPSACEHUI.

TexHonoOrus: JMHUM DIIEKTPOIEpPENad, TIE€HEPATOp IEPEMEHHOIO TOKa,
ANEKTPOABUTrATENb, WHAYKIMOHHAS II€4Yb, pajap, paJlONpPHUEMHHK, TEIEBU30D,
anteHHa, tenedoH, CBU-meub, NMPOCKIIMOHHBIA armapar, BOJOKOHHAsS OIITHKA,
coJHeYHas 6arapes.

3. Ilnanupyemvie pesynomamel 0C8OeHU paboueli NpocpamMmvl  Y4eOHO20
npeomema "@uszuxa" (bazosvill ypoeeHv) HaA YpPOBHe cpedHe2o 0buje2o

0bpazosanus
OcBoenune ydyeOHoro mnpeamera "®dusuka" Ha ypoBHE cpenHero oOImero ooOpa3zoBaHHUs
(0a30BBIN ypOBEHB) OOecreunBaeT JOCTHKEHHE CIEIYIOUIUX JIUYHOCTHBIX, METalpeIMETHbIX U

MpEeAMETHBIX 00pa30BaTENIbHBIX PE3YIbTATOB.

Jluunocmuvle  pezynbmamul  OCBOeHUs ydeOHoro mpenamera "dusumka"
OTPa)KalOT TOTOBHOCTh M CIHOCOOHOCTh OOYYAaIOIIMXCS PYKOBOJICTBOBATHCS
copMHUPOBAaHHOW BHYTPEHHEH TMO3UIIMEH JUYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIMM, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUUCKOIro OOIECTBA, PACUIMPEHUE >KU3HEHHOTO
OMbITa W OMbITA JEATEILHOCTU B MPOILIECCE pean3alliid OCHOBHBIX HAIPaBICHUM
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BOCIIUTATEIILHOU JIESITEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxk1aHCKOT'O BOCIIUTAHUS :

c(hOpMUPOBAHHOCTh TPAKJAHCKOMN MO3UIIUKU 00YYAIOIIETroCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUUCKOTO OOIIECTBA;

OPUHATHE  TPAJAMIIMOHHBIX  OOIIEYETIOBEYECKUX T'YMAaHUCTHYECKUX U
JEMOKPAaTUUECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B HMHTEpEcCax TIpaxgaHCKOTro
oO011iecTBa, y4acTBOBaTh B CaMOYIIpaBJIeHUH B 00pa30BaTEILHOM OpraHu3aliy;

yMEHHUE B3aUMOJCHCTBOBATH C COLIMAIIBHBIMU MHCTUTYTaMH B COOTBETCTBHUU C
X QyHKIMSIMU U Ha3HAYCHUEM,;

TOTOBHOCTh K TYMaHUTAPHOUW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTpUOTUYECKOIO0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKON TpaKJaHCKOW UACHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKE;

3) TyXOBHO-HPABCTBEHHOI'O BOCTIUTAHUS :

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUUECKOTO TTOBE/ICHNUS,

CIIOCOOHOCTh OIIEHHMBATh CUTYallUI0 M TPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUCHTHPYSCh Ha MOPAJIIbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH, B TOM YHUCJIE B
NESATeTbHOCTH YYCHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 5CTETUYECKOTr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIKOYasl 3CTETUKY HAyYHOIO TBOPUYECTBA,
npucymiero Gu3n4ecKoi HayKe;

5) TpyZ1OBOr0 BOCIIUTAHUS:

UHTEpEC K pas3audHbIM cepam NpodhecCUOHATBHOM NESTETbHOCTH, B TOM
YHUCJIe CBA3AHHBIM ¢ (PU3UKON M TEXHUKON, yMEHHE COBEPIIAaTh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccruu U peaau3oBbIBaTh COOCTBEHHBIE KU3HCHHBIC TIIAHBI,

TOTOBHOCTh M CHOCOOHOCTh K 00pa30BaHUIO U caMOOOpa3oBaHUIO B 00JacCTH
(bu3MKU HA TPOTSHKEHUU BCEH KU3HU;

6) PKOJIOTMYECKOTO BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh HKOJIOTHYECKON KYJIbTYPhl, OCO3HAHHE TJ00ATBEHOTO
XapakTepa IKOJIOTHIECKUX MPoOIieM;

IJTAHUPOBAHUE U OCYIIECTBICHUE JEUCTBUI B OKPYIKAIOIIEH CpPEJIE€ HA OCHOBE
3HAHUS LEJIed YCTOWYNBOTO PAa3BUTHS YEJIOBEUECTBA;

Pacminpenne omnbiTa JEATEIBHOCTA SKOJIOIMYECKON HAIMpPaBICHHOCTH Ha
OCHOBE MMCIOIINXCS 3HAHUH 110 (PU3HKE;

7) LEHHOCTU HAYYHOT'O IMO3HAHUS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAy4YHOW JIeSITeJIbHOCTH, TOTOBHOCTH B Mpoliecce
u3yueHuss  (U3UKH  OCYIIECTBISITh  MPOEKTHYHO M HUCCIEAOBATEIBCKYIO
NEeATEeNIbHOCTh UHIUBUAYAJILHO U B TPYIIIIE.

B nporuecce gocTrkeHus: IMYHOCTHBIX Pe3yJIbTATOB OCBOEHUS MPOrPAMMBI IO
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bu3uke s ypoBHS cpeaHero oOlumiero o0pa3oBaHUsST Y O0OydYaromuxcs
COBEPIIIEHCTBYETCS AMOIMOHATBHBIN UHTEJUICKT, MpeoJIararoni
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOUAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTUS COOCTBEHHOUW SMOILIMOHANILHON c(ephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIUPOBaHUs, BKIIOYAIOIIETO CAaMOKOHTPOJIb, yYMEHHWE MPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ IIOBEJCHHE, CIOCOOHOCTh AaJanTUPOBATHCA K
AMOIMOHATBHBIM U3MEHEHUSIM U TIPOSIBISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTpPEHHEW MOTHBAIIMH, BKIIOUYAIOIICH CTPEMJICHHE K JOCTHKEHUIO 1ETU U
yCcrlexy, ONTHUMHU3M, WHUIMATUBHOCTh, YMEHHE JEWCTBOBAaTh, MCXOMSl W3 CBOUX
BO3MOXKHOCTEH;

AMIIATUH, BKIIFOYAIONIEH CIIOCOOHOCTh MOHMMATh SMOIMOHATIBHOE COCTOSIHHE
JPYTUX, YYUTHIBATH €ro TMpPU OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K
COYYBCTBUIO M COTIEPEIKUBAHUIO;

COITMATbHBIX HABBIKOB, BKITIOYAIOIINX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHUS
C APYTUMU JIOJIbMH, 3a00TUTKCS, IPOSBIISATh HHTEPEC U pa3pemiaTh KOH(PIUKTHI.

Memanpeomemnvie pe3yromamuvl OCBOCHUSI MPOTrpaMMBbl CPEIHETO OOIIETO
00pa3oBaHUs OTPaXKAIOT:

OBnazieHre YHUBEPCAIBHBIMH MTO3HABATEILHBIMU JEHCTBHUSIMU

1) 6a30BbIe JTIOTHYCCKUE TESUCTBHUS:

CaMOCTOATENbHO  (OPMYJUPOBATH W aKTyaJU3UpOBaTh  MpodIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeNeNsITh IeIU NEeATeNbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUU HX
JTOCTHXKEHUS;

BBISIBJISITh  3aKOHOMEPHOCTHM M TIPOTHMBOPEUHUS B  paccMaTpUBAEMBIX
(U3UYECKUX SBIICHUAX;

pa3pabaThiBaTh IJIaH PEIIEHUS MPOOJIEMbl C YYETOM aHalu3a HWMEIOIIUXCS
MaTepHUAIIbHBIX U HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JI€SITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3yIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIECTBUI A€ TEIbHOCTH;

KOOPJIMHUPOBATH U BBIMIOJIHATH PA0OTY B YCIOBUSIX PEATbHOTO, BUPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BBIC MCCIIEIOBATEIIBCKUE ICHCTBUS

BJIAJIETh HAYYHON TEPMHUHOJIOTHEN, KIIOYEBHIMU MOHATUSIMU WU METOJaMHU
buznuecKor HAYKH;

BJIAJIETh HABbIKAMHM Y4€OHO-HUCCIIE/IOBATEILCKON U MPOEKTHOM NIESITEIIbHOCTH
B o0yactu (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIBHOMY MOUCKY
METOJIOB pEIIeHUs 3a1ad (U3UYECKOTO COJACpKAHUS, MPUMEHEHHUIO Pa3TUYHBIX
METOJI0B MTO3HAHMS;

BJIAJETh BHJAMHU JIEATECIIBHOCTA MO TMOJYy4YEHUI0O HOBOTO 3HAHUS, €ro
MHTEpIpeTald, NpeoOpa3oBaHUIO MU MPUMEHEHUIO B PA3JIUYHBIX Yy4eOHBIX
CUTyalusiX, B TOM YHUCJI€ PU CO3AaHUU YUEOHBIX TPOCKTOB B 00JaCTU PUBHKY;
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BBISIBJIATh TMPUYMHHO-CIIEJCTBEHHBIE CBSI3M U aKTyallM3UpOBaTh 3ajauvy,
BBIJIBUTaTh THUIOTE3Y €€ PEIICHHs, HaXOIUTh apryMEHThl ISl J10Ka3aTelbCTBa
CBOUX YTBEPXKJICHUI, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHHUS;

aHAJTU3UPOBAThH TMOJYYCHHbIE B XOJ€ pEIICHUS 3aJaud Pe3yibTarThl,
KPUTUYECKHU OIIEHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3aJaud B 00pa30BATEIBHOM
NESATeNIbHOCTH, B TOM YHUCJIE IPU U3YUYECHUU (PUBHUKU;

JIaBaTh OLICHKY HOBBIM CUTYaIlUsIM, OLICHUBATh MPUOOPETECHHBIH OIIBIT;

yMETh TMEPEHOCUTh 3HAaHUS 10 (U3MKE B TMPAKTUYECKYHO 00JIacTh
KU3HEICATEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE U/, MIPEJjIaraTh OPUTHHAIBHBIC TTOJIXOAbI U PEIICHNUS,

CTaBUTH MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ uapopmaIuen:

BJIAJICTh HABBIKAMH TOJy4YeHUs WHOOpManuu (U3UIECKOTO COJCpPIKaHUS W3
HUCTOYHUKOB PAa3HbIX THIIOB, CaMOCTOSITEJIBHO OCYIIECTBISATh TIOWCK, aHAJIN3,
CHUCTEMATH3allUI0 M WHTEPIpETalnio HMHOOPMalMK Pa3IUYHbIX BHUJIOB U (OpM
pEICTaBICHUS;

OIICHUBAThH JIOCTOBEPHOCTH UH(OPMAITUY;

UCIIOJIb30BaTh  CpeacTBa  MHGOPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U OPraHU3alMOHHBIX
3aay Cc coOdrofeHueM TpeOOBaHUN JPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, PECYpcOCOEpeKeHMs, TPABOBBIX W  OITUYECKUX HOPM, HOPM
uH(OpPMaIIMOHHON 0€30TMacHOCTH;

co37aBaTh TEKCThl (DU3UYECKOTO COJAEp)KAHUS B PANMMUHBIX (QopMarTax cC
y4eTOM Ha3Ha4YeHHsI HH(GOPMAIINH U 11eJIEBON ayJAUTOPUH, BHIOMpPAst ONTHUMAIIbHYIO
dbopMy mpecTaBIeHUS U BU3yaTU3aIIHH.

OBnajieHHEe YHUBEPCAIbHBIMU KOMMYHHKATUBHBIMU JEHCTBUSIMU:

1) obmieHue:

OCYIIECTBIISITH OOIIEHUE HAa YPOKaxX (PU3MKHU U BO BHEYPOUHOU JESITEIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM  KOHGJIMKTHBIX CHUTyalluii ¥  CcMsTr4ath
KOH(DITUKTHI;

Pa3BEpPHYTO M JIOTUYHO M3JIaraTh CBOK TOYKY 3PEHHUSI C HUCIOJIb30BaHHEM
S3bIKOBBIX CPEJICTB.

2) COBMECTHas JIEATEIbHOCTD:

NOHUMAaTh M HKCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W HHAWBUIYATIBHOM
paboTHI;

BBIOMpATh TEMATHKy W METOJbI COBMECTHBIX JCHCTBHI C y4eTOM OOIIUX
MHTEPECOB, U BO3MOKHOCTEH Ka)KJI0T0 WieHa KOJUIEKTHBA;

NPUHUMATh  L€TM  COBMECTHOM  JIEITENIBHOCTH, OpPraHU30BbIBATH U
KOOPAWHHUPOBATh JEUCTBUS MO €€ JOCTHXKEHUIO: COCTAaBIATH IUIaH JECHUCTBUU,
pacrpenensTh pojd C YYETOM MHEHUM YYaCTHUKOB, OOCYXKIaTh pE3yJbTaThl
COBMECTHOM paboThI;
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OIICHUBATh KAYECTBO CBOETO BKJIA/Ia M KAXKJIOTO YYaCTHUKA KOMAH/IbI B OOIIIHIA
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npejJiaratb HOBBIE TMPOEKThI, OIEHMBATH MHJIEM C TO3UIUA HOBU3HBI,
OPUTHMHAIILHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIIATh MO3UTUBHOE CTPATETMYECKOE TMIOBEJACHUE B PaA3IUUYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBnajieHne YHUBEPCATbHBIMU PETYISATUBHBIMU JCHCTBUSIMU

1) camoopranu3zanus:

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATEIBHYIO ACSATEILHOCTh B 00JIACTH
GU3UKM M aCTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTh U (GOPMYIUPOBATH
COOCTBCHHBIC 3a]1a4H;

CaMOCTOSITEIbHO COCTABJISATHh IUIAH PEHIEHUS] PACUYETHBIX M KAaYECTBEHHBIX
3a/1a4, MJIaH BBITIOJHEHUS TPAKTHYECKON PabOThl C YYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTCHUH;

JIaBaTh OIIEHKY HOBBIM CUTYAITUsIM;

pacuIupsiTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTESHUIH;

nenaTh OCO3HAHHBIM BBIOOP, AapryMEHTHpPOBaThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (POPMHUPOBAHHMIO U TMPOSBICHUIO OHPYIUIMH B 00JIACTH
($U3HMKHU, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBINA U KYIbTYPHBIN YPOBEHB.

2) CaMOKOHTPOJIb:

JaBaThb OLEHKY HOBBIM CUTyalllsiM, BHOCUTb KOPPEKTUBBI B AESTEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJaJI€Th  HaBbIKAMHU  TIO3HABaTEJNbHOW  pediiekcuu  Kak  OCO3HaHUS
COBEpIIAEMbIX JECHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBAHMU;

UCIIOJIb30BaTh MPUEMbI pedIeKCUn ISl OLIEHKUA CUTYyallud, BhIOOpa BEPHOTO
pelieHus;

OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS MO UX CHHXKEHUIO;

OpUHUMATh MOTHBBI W apTryMEHThl [JPYrux I[pU aHAJIW3€ pe3yJbTaToOB
NEATENBHOCTH.

3) npunsTHE CE0S U IPYTHUX:

NPUHUMATH ceOsl, TOHUMas CBOU HEJIOCTATKH M JIOCTOMHCTBA,;

OpUHUMATh MOTHBBI W AapTryMEHThl [JPYrux I[pU aHAJIHW3€ pe3yJbTaToOB
NEeATEeNbHOCTH;

NPU3HABATH CBOE MIPABO M MPABO JAPYTHUX HA OIMIHUOKY.

lIpeomemmnvie pe3ynrbmampl OCBOEHUS MPOrPAMMBI IO (PU3HKE.

10 knacc:

JEMOHCTPUPOBATh HA TPUMEpPax poJib U MecTO (pu3uku B (HOPMHUPOBAHUHU
COBPEMEHHOM HAay4yHOW KApPTUHBI MHUpPA, B PA3BUTUHU COBPEMEHHOW TEXHHUKH U
TEXHOJIOTUH, B IPAKTUYECKON IEATETbHOCTH JIOJIEH;

YUUTHIBATh TPAHUIBI TMPUMEHEHUS M3YYCHHBIX (PU3MUECKUX MOJEIIeH:
MartepualibHasi TOUKa, HHEpIMajibHas CUCTeMa OTcUYeTa, aDCOMIOTHO TBEPAOE TENO,
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WJIea’bHbIM a3, MOJEIU CTPOECHHUS Ta30B, )KUIAKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUM 3apsi]l IPU pelieHuu HU3NIeCcKux 3a1ay;

pacro3HaBaTh (U3UYECKHUE SIBJICHUS (IIPOIIECChI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS BEUIECTBA U
JJEKTPOJUHAMUKHA:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  MIPSIMOJUHENHOE
JBIDKEHHE, CBOOOJHOE TAaJEeHUE TeJ, JABWKEHHE IO OKPYXHOCTH, HHEpIIUS,
B3auMojielicTBue Tel, auddy3usi, OpOyHOBCKOE JIBHKEHHUE, CTPOCHUE >KUIAKOCTEH
Y TBEPJIbIX TeJI, ”3BMEHEHUE 00beMa TeJl MPU HarpeBaHUM (OXJIaXKIACHUH ), TEMJIOBOE
paBHOBECHE, HUCHApPEHUE, KOHJCHCAlLUs, IUIABIICHUE, KPUCTAJUIM3alvs, KHUIICHUE,
BJI&JKHOCTh BO3/lyXa, IMOBBIIICHUE AABICHUS T'a3a MIPU €r0 HAarpeBaHUM B 3aKPHITOM
COCy/le, CBSI3b MEXKIY IMapamMeTpaMu COCTOSHMSI Tra3a B H30MPOIECccax,
AJIEKTpU3aLUs TEJl, B3AUMOJECHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXAaHUYECKOE JIBI)KCHHUE, HUCIONB3Ys (DU3UYECKUE BEITUYUHBI:
KOOpAWHATA, MyTh, MEPEMENIEHHUE, CKOPOCThb, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIC Tejla, KHHETHUYECKasi SHEPrusi, MOTEHIIMAIbHAs SHEPrUsi, MEXaHU4eCKas
paboTa, MexXaHWUYECKass MOIINHOCThb, NPH ONHCAaHWUW TMPABWILHO TPAKTOBATH
(GU3UYECKU CMBICI HCTOJB3yEMbIX BEJIIMYMH, HX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYNHAMHY,

ONUCHIBATh M3YYCHHBIE TEIUIOBBIE CBOMCTBA TE€JI U TEIUIOBBIC SBJICHUS,
UCTIONBb3Yd (U3MYECKHEe BEIUYHMHBI: JaBIICHHE Tas3a, TeMIeparypa, CpemHss
KMHETUYECKasi SHEPrusl XaOTUYECKOTO ABUIKEHHSI MOJIEKYJ, CPEAHEKBAAPATHYHAS
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3} (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OIMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUECKHM CMBICT HCIONB3YEMBIX BEJIMYHMH, WX
00O3HAaUEHUsI W CAWHMIIBI, HAXOAUTh (OPMYJBI, CBSA3BIBAIONIUE JIAHHYIO
(Gu3MUECKyI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUYEHHBIE 3JIEKTPUUYECKHUE CBOWCTBA BEIIECTBA U JIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3NYECKUe BEITWYMHBI: AICKTPUUECKUI 3apsij,
AIEKTPUUYECKOE MOJIE, HAMPSIKEHHOCTh MOJIs,, MTOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
Py ONMHWCAHUM TIPABWJIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIb3yEeMbIX
BENTMYMH, WX OOO3HAYEHUS W E€IMHUIIBI; yKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIHE
TaHHYI0 (U3MUYECKYIO BEJIMUUHY C IPYTUMH BEIIMUYUHAMU;

aHANMM3UPOBATh (PU3MYECKUE MPOIIECCHl U SIBICHHS, UCTONB3Ysd (U3MUECKHE
3aKOHBI W MIPUHIMUIIBL: 3aKOH BceMupHoro tsarotenus, I, I u III 3akonsr HerotoHa,
3aKOH COXPaHEHUS MEXaHWUYECKOW DSHEPIrHHM, 3aKOH COXPAaHEHUsS HMITYJbCa,
MPUHIHUIT CYNEPNO3ULIUNA CUJI, NPUHIUII PAaBHOMNPABUS HMHEPLUHAIBHBIX CHCTEM
OTCYETA, MOJICKYJSIPHO-KUHETHYECKY0 TEOPUIO CTPOECHHWS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEITHEN KMHETUYECKOW SHEPTUH TEIIOBOTO ABHXKEHUS MOJIEKYJI C
a0COJIFOTHOM TeMmepaTypoi, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
JJIEKTPUYECKOrO 3apsana, 3akoH KynoHa, mpu 3TOM pa3nuyarh CIOBECHYIO
bOopMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BBIpaXKEHUE U YCJIOBUS (IpaHUIBI,
00J1acTH) MPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIE€ MPUHIMMNBI  JEUCTBUS  MAalluH, NOpUOOPOB U
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TEXHUYECKUX YCTPOMCTB; pazinyaTh yCJIOBHUS UX O€30MaCHOIO MCIOIb30BaHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJIHSITh AKCHEPUMEHTHI MO0 MCCJICAOBAHUIO (PU3MUECKUX SIBICHUU U
MPOIIECCOB C MCMOJIb30BAHUEM MPSMBIX, U KOCBEHHBIX H3MEPECHHUH, MPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOUpaTh YCTAHOBKY M3 TMPEIJI0KEHHOTO O0OpYIOBaHUs, MPOBOJUTH OMBIT U
dbopMyIHUpPOBATH BHIBOIBI;

OCYIIECTBIITh MPSIMbIE U KOCBEHHbIE U3MEpPEHUs] (PU3NUECKUX BEIUYMH, TIPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHHS] M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU TOTPEITHOCTEN U3MEPEHUI;

UCCIIEIOBAaTh  3aBUCUMOCTH  MEXAY  (DU3WYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(dbuKCUpOBaTh PE3yIbTAaThl TMOJYUYEHHOW 3aBUCUMOCTH (DU3UUECKUX BEIUYUH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEIOBAHNUS,

coOJIro1aTh MpaBujia OE30MaCHOr0 TpyJa MPH MPOBEJCHUU HCCISIOBAaHUN B
paMKax y4deOHOTO DSKCIEPUMEHTa, Y4eOHO-UCCIEIOBATEILCKONM U MPOEKTHOMU
JEATeTbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHMUS;

pemaTh pacueTHbIE 3aJauyd C SIBHO 3aJaHHOW (U3UYECKOW MOJENBIO,
UCTIONB3Ysl (PU3MYECKHE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3aa4H
BbIOMpATh (HU3MYECKYI0 MOJIE€Nb, BBIACIATh (PU3NYECKUe BETUYUHBI U (POPMYIIBI,
HEOOXOMMBIE ISl €€ pEIeHHUs, MPOBOAUTHh PACUEThl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'0 3HAUeHUs (PU3NUECKON BEJIUYUHBI,

penaTh KaueCTBEHHBIE 33/1a4d: BBICTPAUBATh JIOTUYECKH HENPOTHUBOPEUNUBYIO
LEMOYKY  PacCyXIeHUl ¢ UCIIOJIb30BaHUEM U3YYEHHBIX  3aKOHOB,
3aKOHOMEPHOCTEH U (DU3NUYECKUX SBICHUM;

UCIIONIb30BaTh ~ TPH  pEHIeHWHW  Yy4eOHBIX  3a7ad COBPEMEHHBIE
MH(GOPMAIIMOHHBIE TEXHOJOTUU JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALINH
U TIpECTaBJICHUs Y4eOHON W HayYHO-TIOMYJSIpHONW MH(pOpPMAIUH, TTOTYyUYEHHONU W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATTU3UPOBATH MOTy4aeMyt0 HHPOPMAIIUIO;

IPUBOJUTH MPUMEPHI BKJIaIa POCCUNUCKHUX U 3apYyOCKHBIX YUCHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IMPOIECCOB OKPYXAIOIIETO MHpPA, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUM;

UCIIOJIb30BaTh TEOPETUUCCKUE 3HAHMS IO (PU3UKE B MMOBCETHEBHOM KU3HU TS
oOecrieueHus 0€30MaCHOCTH TMpHU OOpalieHuu ¢ TpuOOpaMu W TEXHHUYECKUMU
YCTpPOMCTBAMHU, JJIsI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;

pabotaTe B TpymOme C BBIMIOJHEHUEM PAa3IMYHBIX COIUAIBHBIX POJIEH,
IJIAaHUPOBaTh pabOTy TPYNIbl, PalUMOHAIBHO paCHpenesiaTh OOSI3aHHOCTH U
IJIAHUPOBATh JEATEIbHOCTh B HECTAHJAPTHBIX CHUTYallUSX, OLIEHUBATHh BKJIAJ
KaXXJI0r0 U3 YYaCTHUKOB IPYMIbI B PEIIEHUE PACCMATPUBAEMOM MPOOIIEMBI.

11 knacce:
JIEMOHCTPUPOBATh Ha TMPUMEPAxX PoJib U MeCcTO (u3nKu B (PopMUpPOBAHUHU
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COBPEMECHHOM HAy4YyHOM KapTUHbI MHUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUM, B TPAKTUYECKON IEATEIIbHOCTH JIOAECH, LEJIOCTHOCTh U EIUHCTBO
(u3nUecKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TMPUMEHEHUS U3YYCHHBIX (PU3MUECKUX MOJEINIeH:
TOYECYHBIN IEKTPUUECKUN 3apsl, Jyd CBETA, TOUCYHBI UCTOYHUK CBETA, sACpHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOrO f/ipa MpU pPelIeHUU (U3HUECKHUX
3a7ay;

pacro3HaBaTh (U3UYECKHUE SIBJICHUS (IIPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (PMBHMKU: DJIEKTPUUYECKas MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JACHCTBUS TOKA, B3aUMOJEWCTBUE
MAarHuTOB, DJJIEKTPOMAarHUTHAasT WHAYKIMSA, JE€WCTBUE MAarHUTHOrO IO Ha
OPOBOAHUK C TOKOM W JBWXKYIIUWCA 3apsif, JJIEKTPOMArHUTHbIE KoOJieOaHUS U
BOJIHBI, TPSMOJMHEMHOE pPACHPOCTPAHEHHE CBETA, OTPaXEHUE, MPEIOMIICHHUE,
uHTepdepeHuns, Audpakuuds W NOJSpU3alUs  CBETa, JUCIEpCUs CBETa,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBleHUE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHass W MCKYCCTBEHHas
PaguoOaKTUBHOCTD;

ONMUCHIBATh H3YyYECHHBIE CBOMCTBA BELIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYHD  MPOBOJMMOCTb  pPAa3IUYHBIX  Cpea) |
ANIEKTPOMArHUTHBIE SIBICHUSI (MPOIECChI), HCHONB3Ys (U3HUECKHE BEIUYUHBI:
JJIEKTPUYECKUHN 3aps]i, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOe
CONPOTHUBIICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOIBIKYIAs cuiia, pabdoTa ToKa,
UHIAYKLOWAST MarHUTHOro Tmossi, cuna Awmrmepa, cwia JlopeHna, WHIYKTUBHOCTB
KATYIIKW, DHEPrus DSJIEKTPUYECKOTO M MArHUTHOTO IIOJIEM, IEpUOJ M 4YacToTa
KoseOaHuii B KoJieOaTeJIbHOM KOHTYpe, 3apsii M Ccujla TOKa B Ipollecce
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KoJeOaHWil, (OKYCHOE paCCTOSHHE W
ONTHUYECKas] CHUJla JIMH3bI, MPU OMHCAHWM MPABUIBHO TPAKTOBATH (PU3MUYECKHIA
CMBICIT HCIOJNB3YEMBIX BEIUYMH, HMX OOO3HAUYCHHs] W CAMHUIIBI, YKa3bIBaTh
(dopMyInbl, CBSI3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTUMU
BEJINYNHAMUY;

ONMCHIBATH M3YYCHHBIE KBAHTOBBIC SBJICHUA H IIPOLECCHI, HCIOJIb3Ys
¢usznueckre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, MEPUOJI MOTypaciaa, YHEPrHs CBA3H
ATOMHBIX SIIEP, TPU OINUCAHWW TPABUIBHO TPAKTOBATh (DU3UUECKUN CMBICIH
MCIIOJIb3YeMbIX BEIIMYMH, MX OOO3HAYCHUS M EIWHUIIBI, YKa3blBaTh (POPMYIIHI,
CBS3BIBAIONINE JIAHHYIO (U3MYECKYIO BEIWYMHY C JAPYTUMH BEITUYHMHAMM,
BBIYUCIISITh 3HaUeHUE (PU3NYECKOU BEJIMUHHBI,

aHaJIM3UPOBaTh (PU3UYECKUE MPOIECCHl U ABICHUS, UCHOJIB3Ys (U3NYECKue
3aKOHBI ¥ MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIBHOIO U MapajuieIbHOTO
COCOMHEHUS NPOBOAHUKOB, 3aKOH Joyns-JIeHma, 3aKOH BIEKTPOMArHUTHOU
WHIYKUWH, 3aKOH NPSIMOJMHENHOTO PACIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE OiHIITeHa 115 PoTtosrddekra,
3aKOH COXPAaHEHHUS JHEPrUM, 3aKOH COXPAHEHUs HUMIIYJIbCA, 3aKOH COXPAaHEHUS
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4HMCia, MOCTysnarsl bopa,
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3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pa3iinyaTh CIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BbIpaXKEHUE U YyCIOBUS (TpaHUIlbl, OO0JIACTH)
MIPUMEHUMOCTH;

OTIpEJICISITh HAMPaBJICHUE BEKTOPA WHIYKIIMA MAarHUTHOTO TOJISI TPOBOTHUAKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHa;

CTPOUTh U OIKCHIBATh M300paXeHHE, CO34aBaeMO€ IUIOCKHUM 3epKalioM,
TOHKOMW JIMH30M;

BBITIOJHATE OKCIIEPUMEHTHI 110 HWCCJICAOBAHUI0 (PU3NYECKUX SBICHUH U
MPOIIECCOB C HCIIOIb30BAHUEM TNPSIMBIX, W KOCBEHHBIX W3MEPCHUW: TIPH ATOM
dbopmynupoBaTh mpoOJeMy/3ajgady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OIBIT H
(GOopMyITHpPOBATH BHIBOBL;

OCYIICCTBIISITH TIPSIMbIC W KOCBEHHBIC M3MEPEHUS (DU3UUCCKUX BEITUYHH, TIPU
STOM BBIOMPATHh ONTHMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHHIC
METOJIbI OIICHKH TMOTPEIIHOCTEH N3MEPEHU;

UCCJIeIOBATh 3aBUCUMOCTH (DM3UYCCKUX BEJIMYUH C UCITOJIb30BAHUEM MPSIMBIX
U3MEpPEHUI: TPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3yJbTaThI
MOJIYYCHHOW 3aBUCUMOCTH (DU3MUECKUX BCJIMYWH B BHJE TaOIUI] UM TpadUKOB,
JienaTh BBIBOIBI 110 PE3yJIbTaTaM MCCIICI0BAHUS;

coOo1aTh MpaBmiia 0€30MacHOTO TpyAa MpU MPOBEIECHUU HCCIEIOBAHUMA B
pamMKax ydeOHOTO »HKCIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOMU
JESTENBHOCTU C KCIOJb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1abOpaTOpHOTO
000py10BaHMUS;

pemiarh pacueTHble 3a/Jladyd C SBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCTIOJIBb3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBUA 3aa4H
BBIOMpPATh (U3UYECKYIO MOJICINb, BBIJICIATh (PU3HMUYECKUE BEIMYUHBI U (HOPMYIIHI,
HEOOXOJMMBIE ISl €€ PEIeHUs, MPOBOAUTHh PACUEThl U OILIEHUBATh PEATBHOCTD
MOJIYYEHHOT'0 3HAYCHUS (PU3NYECKON BETUUNHBL;

peniaTh KaueCTBEHHBIC 3a/1au: BBICTPAUBATH JIOTUYECKUA HEMPOTUBOPEUUBYIO
[ENOYKY  PAacCy>KIEHUHW  C  HCIOJB30BAHMEM  HM3YyUYEHHBIX  3aKOHOB,
3aKOHOMEPHOCTEH M PU3NUECKUX SBICHU;

UCTIONIb30BaTh ~ TPU  peHmIeHWW  y4eOHBIX  3a7a4y  COBPEMEHHBIE
nH(OPMAITMOHHBIE TEXHOJOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIPE/ICTaBIICHU Y4eOHON M HAYYHO-TIOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOIydaeMyr0 HHGOPMAIIHIO;

OOBSCHATh TPUHIMUIBI JCHUCTBUS MAalluH, NOPUOOPOB U TEXHUYECKUX
YCTPOKUCTB, pa3indaTh yCIOBUS UX OE30MACHOTO WCIIONIH30BAHUS B MMOBCEIHEBHOM
KU3HU;

IPUBOJUTH TIPUMEPHI BKJIaIa POCCUNUCKHUX U 3apYyOCKHBIX YUCHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOIECCOB OKPYXKAIOMIETO MHUpPA, B PAa3BUTHE
TEXHUKH U TEXHOJIOTHH;

MCITIOJIB30BaTh TEOPETUICCKUE 3HAHUS TIO0 (PU3HUKE B MIOBCETHEBHOMN KU3HU JIJIS
oOecrnieueHusi 0€30MACHOCTH MpH OOpalleHUH ¢ NpudopaMu U TEXHUUYECKUMHU
YCTPONCTBAMH, JIJISi COXPAHEHUS 370POBbS M COOIIOICHUS HOPM DKOJIOTHYECKOTO
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MOBEJCHUS B OKPYKAIOLIEH CPELE;
paboTaTh B TPYIIE C BBINOJHEHUEM pPa3JIMYHBIX COIMATBHBIX pOJEH,

IUIAaHUPOBATh pabOTy TpYyNIbl, PALUMOHAIBHO pACHpPEeisITh OOA3aHHOCTH H
IUIAHUPOBATh JEATEIBHOCTh B HECTAHAAPTHBIX CHUTYalMsX, OLECHUBATHh BKJIAJ
KQ)KJIOTO U3 YYaCTHUKOB I'PYIIIbI B PEIICHHE pAaCCMAaTPUBAEMOI POOIJIEMBI.

4. Temamuueckoe njianuposanue

10 knacc

n/n

HaumeHoBaHue pa3ieioB U TeM

DJIeKTPOHHbIE
(uu¢possie)
o0pa3zoBare/ibHbIE

pecypchbl

Koa-
BO
JaCOB

JleATeIbHOCTD
YUHTEJs € y4eTOM
paboueii
NMpPOrpamMMbl
BOCIIUTAHUS

Dusuka ¥ MeTobI HAYYHOI'o NO3HAHUA

®du3nKa — Hayka O MPUPO/IE.
HaquLIe METOAbI ITIO3HAHU S
OKPYXKAIOILIEro MUpa

bu6mmoreka [IOK
1 https://m.edsoo.ru/ff0c3

2e2

Ponb u mecTo ¢usuku B
(hbopMUPOBaHUHU COBPEMEHHOM
Hay4YHOW KapTHHBI MUPa, B
MPAKTUYECKOM JIeATeTLHOCTH
mronei

bub6mmoreka [IOK
1 https://m.edsoo.ru/ff0c3
3e6

YcranaBauBaTh
JIOBEPUTEITHHBIE
OTHOIICHHS MEX Ty
YUUTEIEM u
00yJaronuMucs,
CIOCOOCTBYIOLIUX
MMO3UTUBHOMY
BOCIIPHUSTHIO
YYaIAMHUCS
TpeOOBaHUH u
MPOCHO YUUTETIS.
[ToGyxnaTh
00ydJaronuxcs
co0IrOIaTh Ha
ypOKe
00IIeTIPUHSATHIE
HOPMBI TIOBE/ICHHS,
npaBujia OOIICHUS
co CTapIIUMH
(yuurensimn) u
CBEpCTHUKAMH
(oOyJarommmucs.
[IpuBnekats
BHUMAaHHE
oOydaromuxcst K
[IEHHOCTHOMY
ACTIEKTY
M3y4aeMbIX Ha
YPOKE  SBJICHUU,
MMOHATHH,
MIPHEMOB.

MexaHuka

MexaHu4uecKoe JIBIKEHHE.
OTHOCHTENBHOCTh
MCXaHUYCCKOI'O IBUKCHUS.

bubnunorexa [IOK
1 https://m.edsoo.ru/ffOc3
508

[TobyxaTh
oOyJaronuxcs
coOro1aTh Ha
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https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508

IIepemenienue, CKOpPOCTS,
YCKOpEHUE

PaBHOMEpPHOE IIPAMONIMHEUHOE

bubnunoreka [IOK

4 JBH>KEHME PaBHOYCKOpEHHOE https://m.edsoo0.ru/ff0c3
MIPSIMOJTMHEUHOE JIBHIKCHUE 620
bubmunoreka IIOK
MarHOCTUYECKass KOHTPOJIbHAS
) A P https://m.edsoo.ru/ffOc3
pabora. 796
6 Bubnuorexa LHOK
CBoOoaHOE MmajieHrue. Y CKOpeHUE
A A p https://m.edso0.ru/ff0c3
CBOOOJIHOTO TAJACHUS 9ce
7 KpuBosmmHeliHOE nBUXKEHNE. bubmuoreka [JOK
JIBr>KeHre MaTepraibHOM TOUKH https://m.edso0.ru/ff0c3
110 OKPY>KHOCTH ada
8 [IpuHIHUIT OTHOCUTENBHOCTH
bubmnoreka LJOK
Tlanunes. UnepryanbHbie
Pt . https://m.edsoo.ru/ff0c3
cucteMbl otcueta. [lepBrIil 3akoH be8
HsroTona -
9 Macca Tena. Cuna. [IpuHnmn
CYIEPIIO3UIIAN CHIL. E?Topoﬁ Brbmaorexa LIOK
https://m.edso0.ru/ff0c3
3akoH HeroToHa mys be8
MaTepUaIbHOW TOYKU -
10 . bubnuoreka [JOK
Tpe 3akoH HproToHa
PCTHH 3aKOH HIbIOTOHA JUTA https://m.edsoo.ru/ff0c3
MaTepuaIbHBIX TOUYCK be8
11 3aK0H BCEMUPHOTO TATOTCHHUS. bubmuoreka [IOK
Cuna tsoxectu. [lepBas https://m.edsoo.ru/ff0c3
KOCMHUYECKasi CKOPOCTb doo
12 bu6mmoreka [IOK
Cuna ocTu. 3akoH ['yka.
Y18 YUPYrOCTH. SaKoH & YK https://m.edso0.ru/ff0c3
Bec tena
el8
13 Cuna tpenus. Koagdumuent
T eHI/mp Cuna con q;(b”i“I/IBJIeHI/IH Bubmorexa LIOK
p ’ P https://m.edsoo.ru/ffOc3
MIPU ABMKECHUU TeJIa B )KUJIKOCTH 76
WJTU Ta3e T
14 [ToctynarensHoe u
BpallaTeIbHOE JIBHIKCHHIE
pat 2 bubmorexa [JOK
a0COJIFOTHO TBEPJOTO TEa. _
https://m.edsoo.ru/ff0c4
MowmeHT cuibl. 11medo cuebl. 126
VYcnoBus paBHOBECUS TBEPAOTO -
Tesa
15 NMmynec MaTepuanbHON TOUKH,
CUCTEMbI MaTepUaIbHBIX TOUEK. bubmoreka [IOK
Nmnynsc cuiibl. 3akoH https://m.edsoo.ru/ffOc4
COXpaHEHHUS UMITYJIbCa. 3d6
PeaktuBHOE NBIKEHUE
16 Pabora 1 MOIITHOCTH CHJIBL.
Kunernueckast sneprus bubnmnoreka [JOK
MarepuanbHOI Touku. Teopema https://m.edsoo.ru/ff0c4
00 M3MEHEHUN KHHETHYECCKON 502
SHEPTUU
17 [ToreHumanbHas sHEprus. bubnunorexa [IOK

ypoke
00LIENPUHSATHIE

HOPMBI TIOBE/ICHUS,
mpaBwiIa OOIIECHUS
co CTapIIUMU
(yuurensimn) u
CBEPCTHHKAMU
(oOyuaromumMucs.
[IpuBnexars
BHHUMaHHUE
oOyJaromuxcsit K
[IEHHOCTHOMY
ACTICKTy
H3y9aeMbIX Ha
YpPOKE  SBJICHUH,
MMOHSATHUM,
MIPHEMOB.
[IpumeHnATH Ha
ypoke
WHTEPAKTHBHBIC
dbopmbl paboOTHI ¢
00yJarOIUMUCS:
rpymnmnoBasi pabora
uim  pabora B
napax,  KOTOpbIe
yuar
00ydJaronuxcs
KOMaH/HOW paboTe
u
B3aMMO/ICHCTBUIO C
JpYTUMH
00yJarOITUMHUCS.
NuunuupoBath u
MOJICPKUBATH
HCCIIEIOBATENIbCKY
0 JIeATENbHOCTh
oOydaromuxcs B
pamKax
peanu3zali  UMHU
WHIUBUAYaTbHBIX
u IPYIIOBBIX
HCCIIEIOBATENbCKH
X TPOEKTOB, HYTO
JacTt
obOydaromumces
BO3MOKHOCTh
MPHOOPECTH HABBIK
nyOJIMYHOTO
BBICTYTUICHUS
nepexn
ayIUTOpUEH,
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https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
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
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502

[ToTeHumanpHas 3HEPIUs ynpyro
ne(GopMHUPOBAHHOW TIPY>KUHBI.
[TorenumanpHas FHEPTUS TENA
BOJIM3M OBEPXHOCTHU 3eMJIU

https://m.edsoo.ru/ff0c4
6la

18

[ToreHnmanpHbIE U
HENOTEeHLIUaIbHble CHIIbI. CBS3b
paboThl HEMOTEHIIUATIBHBIX CUJI C
W3MEHEHUEM MEXaHUYECKOU
SHEPrUU CUCTEMBI TEJl. 3aKOH
COXpaHEHUsI MEXaHUYECKOU
SHEPIUM

bubmnoreka IIOK
https://m.edsoo.ru/ffOc4
78c

19

JlabopaTtopHnast pabota
«HccnenoBanue cBsi3u paboThI
CHJIBI C ©UBMCHCHUEM
MEXaHMYECKOH SHEPTHH Tella Ha
IIpUMeEPE PACTIKEHUS
PE3UHOBOTO KI'yTa»

20

KonTtponpHas padoTa o teme
«Kunemaruka. JluHamuka.
3aKOHbBI COXpaHEHUS B
MEXaHUKE»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4
b74

apryMEHTUPOBAHH
s W OTCTahBaHUS
cBocit TOYKHU
3peHus.
Opranu3oBbIBaTh
edcTBo
SPYAUPOBAHHBIX
00yyJaronuxcs: Haj
150,
HEYCIEBAIOIUMU
OJIHOKJIACCHUKAMH,
JIaroniee
00yJaronMces
COIIMAJIEHO
3HAYNMBIA  OIIBIT
COTPYTHUYECTBA H
B3aMMHOM
ITOMOIIIH.
Peann3oBeIBaTH
BOCIIUTATEIbHEIE
BO3MOYKHOCTH B
pa3IMYHBIX BHIAX
JIEATENLHOCTH
00ydJaronmmxcst  co
CIIOBECHOM
(3HAaKOBOW)
OCHOBOH: BBLIBOJBI
A J0Ka3aTeJIbCTBO
dbopmyn,  aHanM3
dbopmyn, peuieHue
TEKCTOBBIX
KOJIMYECTBEHHBIX U
KayeCTBEHHBIX
3a7ad4,
BBINIOJIHEHHE
3aJaHui o
pasrpaHuYCHUIO
MMOHSATHUH.
Opranu3oBbIBaTh
UL 00Yy4aromIuXcst
CUTYyaLui
CaMOOILIEHKH  (Kak
yueOHBIX
JOCTHKEHUN
OTMETKAMH, TaK U
MOPAaIBHBIX,
HPABCTBEHHBIX,
TPpaKIAHCKUX
IIOCTYIIKOB).
AKIIEHTUPOBATh
BHHUMAaHHE
oOydaromuxcst Ha
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https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74

HPaBCTBEHHBIX
npobiemax,
CBSI3aHHBIX c
Hay4YHBIMU
OTKPBITUSIMU,
W3y4yaeMbIMH  Ha
YpOKe.

Co3nmaBaTh
JIOBEPUTENbHBIN
IICUXOJIOTHYSCKHI
KIMMaT B Kjacce
BO BpeMsl ypoOKa.

Mounekyasipuasi Gu3uKa ¥ TEPMOANHAMHKA

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKO U
Teopuu. bpoyHOBCKOE
nsukenue. JAudpdysus

22

XapakTtep ABUKEHUA U
B3aUMOJEHCTBHUSA YaCTUI]
BemiecTBa. Moienu cTpoeHust
ra3oB, XKUIKOCTEH U TBEPABIX TEI

bubmnoreka LJOK

https://m.edsoo.ru/ffOc4

dc2

23

Macca monekyn. KonnuectBo
BemecTBa. IlocTostHHAs
ABoraapo

24

TermmoBoe paBHOBECHE.
Temnepatypa u €€ U3MepeHHeE.
[lIxana Temneparyp Llenbcus

25

Wneanpueiii ras B MKT.
OcHoBHoe ypaBHeHne MKT

bu6mmoreka [IOK

https://m.edsoo.ru/ffOc4

fde

26

AGcomoTHas TemrepaTypa Kak
Mepa CpelIHE KUHETUYECKOM
SHEPrUM JBIKEHUS MOJIEKYJI.
YpaBHenue Menpeneena-
Knaneripona

27

3akoH [lanpToHa. I'a3oBEIC
3aKOHBI

bu6mmoreka [IOK

https://m.edsoo.ru/ffOc5

1le

28

JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH
MEX]ly TapaMeTpaMH COCTOSTHHSI
Pa3peKEHHOTO rasza

29

W3omporieccsl B uaeaIbHOM Trase
U UX rpaduueckoe
IIpeJCTaBICHNE

bubmorexa [IOK

https://m.edsoo.ru/ffOc5

10e

30

BHyTpeHHsIs sHEpTrHs
TEPMOIUHAMHYECKOW CUCTEMBI U
CIIOCOOBI €€ U3MEHEHHS.
KonnuectBo TerioTsl 1 padora.
BHyTpeHHsIs sHEprHs
0HOATOMHOI'O HMJIEAJILHOTO Ta3a

bubnuorexa [IOK

https://m.edsoo.ru/ffOc5

952

31

Buasl Tennonepenaun

bubnunorexa [IOK

https://m.edsoo.ru/ff0c5

36

[ToOyx1aTh
00yyJaronuxcs
co0Ir0IaTh Ha
ypoKe
00IIeTPUHSATHIE
HOPMBI TIOBEJICHUS,
mpaBujia OOIICHUS
co CTapIIUMHU
(yuurensimn) u
CBEPCTHHKAMHU
(oOyuarommmucs.
[IpuBnexars
BHUMaHHUE
oOydJaromuxcsi K
LIEHHOCTHOMY
aCIeKTy
M3y4aeMbIX Ha
YpPOKE  SIBJICHUH,
MMOHATHUH,
MIPUEMOB.
[Ipumenars Ha
ypoke
MHTEPAKTUBHbBIC
dbopmbl paboOTHI ¢
00y4aroIUMUC:
rpymmnosas pabora
WM  pabora B
napax,  KOTOpbIE
y4ar
oOyJarouxcs
KOMaHJHOU paboTe
u
B3aUMO/JICVCTBHIO C
JIpYTUMH
00y4aroIUMucs.
Nuunuuposat u
MO/IJICPIKUBATH
HCCIIEIOBATENbCKY
10 JIeATENBbHOCTh
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https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

32

VYnennrHag TEMIOEMKOCTD
BelecTBa. KolmuecTBo TEIIOTEI
MIpU TeIionepeaaye.

bubnunoreka [IOK

https://m.edsoo.ru/ff0c5

o €36
AnmabaTHBIN mporiecc

33 [1epBEIit 3aKOH TEPMOTUHAMUKA bubmmoreka [JOK
U €ro NpUMEHEHHE K https://m.edso0.ru/ffoc5
M30IIpoIeccam efc

34 HeoOGpatumocTs nporeccoB B bubmoreka [IOK
npupoje. Bropoi 3akoH https://m.edso0.ru/ffOc6
TEPMOJNHAMUKHU 230

35 [Mpunuun nevictus u KIT bubmnoreka LIOK
TEIJIOBOM MalllVHbI https://m.edso0.ru/ffOc6

36 | Iuxn Kapro u ero KITJT 00a

37 DKoorndeckue mpooIeMbl
TETJIOHEPTETUKU bubnuoteka [JOK

38 O06o0mIarmuii ypok https://m.edsoo.ru/ff0c6
«MounekynsapHas pu3MKa. 938
OCHOBBI TEPMOTMHAMHKI)

39 KonTtponsHas padoTa 1o teme bubmmoreka [IOK
«MonekymnspHas GpusmkKa. https://m.edsoo.ru/ffOc6
OCHOBBI TEPMOTMHAMHUKID) a50

40 [TapooOpazoBanue u bubmmoreka [IOK
KoHAeHcauus. Mcrapenne u https://m.edso0.ru/ff0c6
KHIICHUE 3b6

41 AOCoTIOTHAs! 1 OTHOCUTEIIbHAS bubmuorexa IIOK
BJIAKHOCTH BO3/yXa. https://m.edsoo.ru/ffOc6
HachlmeHHblH nap 4d8

42 TBépnoe teno. Kpucrammmieckue
1 aMopdHBIe Tena. AHU30TPOIIHUS bu6mmoreka [IOK
CBOWCTB KpHCTAJLJIOB. JKuakue https://m.edso0.ru/ff0c6
kpuctauisl. CoBpeMeHHbIE 5f0
MaTepHaITbI

43 [InaBneHne U KpUCTAIUIU3AIHA. bubnuorexa IIOK
V nenpHasg TeINIoTa IJIaBJICHUS. https://m.edsoo.ru/ffOc6
CyGnumanus 708

44

bubnuoreka [IOK

ypaBHeHI/IC TEIUIOBOro OanaHca

https://m.edsoo.ru/ffOc6

820

oOyyaronuxcst B
pamKax
peanu3auu  UMHU
WHBUIYaTbHBIX
51 TPYIIOBBIX
HCCIICA0BATCIbCKU
X TPOEKTOB, YTO
JlacT
00yJaroMces
BO3MOKHOCTB
MPpUOOPECTH HABBIK
nyOJIMYHOTO
BBICTYIUICHUS
nepen
ayJauTOPUEH,
apryMEHTHPOBaHU
S W OTCTaWBaHUS
cBoOei TOYKH
3peHusl.
OpraHu3oBbIBATh
ecTBo
APYAUPOBAHHBIX
00ydJaronuxcs: Hajl
X
HEYCTICBAIOIUMH
OJIHOKJIACCHHUKaMH,
Jaroniee
00ydJaronuMcs
COIIMAJIEHO
3HAYUMBIA  OIBIT
COTPY/JIHMYECTBA W
B3aHMHOM
ITOMOIIIY.
Peanmu3oBrIBaThH
BOCIIUTATEIbHBIE
BO3MOKHOCTH B
pa3IMYHBIX BHJAX
eITEIbHOCTH
oOydaromuxcs o
CJIOBECHOM
(3HAKOBOW)
OCHOBOM: BBIBOJBI
U J0Ka3aTeIbCTBO
dopmyn,  aHamus
dbopmyn, perieHue
TEKCTOBBIX
KOJIMYECTBEHHBIX U
KaueCTBEHHBIX
3ajau,
BBITOJIHEHUE
3aJaHui o
pa3rpaHuYeHHI0
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https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
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https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
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https://m.edsoo.ru/ff0c63b6
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https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820

MOHSITUM.
Opranu3oBbIBaTh
JUTst 0Oy4aroImuxcs
CUTYalHi
CaMOOLIEHKH  (Kak
y4eOHBIX
JIOCTHKECHHU I
OTMETKaMH, TaK U
MOPATBHBIX,
HPABCTBCHHBIX,
IPaXTaHCKHX
MIOCTYIKOB).
AKIIEHTUPOBAThH
BHUMaHHUE
o0ydJaronuxcsi Ha
HPABCTBEHHBIX
npobnemax,
CBSI3aHHBIX c
HAyYHBIMH
OTKPBITUSIMH,
U3y4aeMbIMU  Ha
YpOKe.

Co3nmaBath
JIOBEPUTEbHBIIN
MICUXOJIOTHYECKUI
KJIUMaT B Kjacce
BO BpeMsl ypoKa.

DJIEeKTPOAMHAMUKA
45 DnekTpusanus Teil. bubnuoreka [JOK [ToGyxnarp
DIIeKTpUYeCKUH 3apsia. JBa Buma 1 https://m.edsoo.ru/ff0c6 | oOy4aroruxcs
JNEKTPUUECKUX 3aps0B bce cobmoaaTh Ha
46 [IpoBOAHMKH, TUITIEKTPUKH U ypOKe
MOJIYITPOBOJHHUKHU. 3aKOH Bubmuorexa LIOK 00LIeNPUHSATHIC
1 https://m.edsoo.ru/ff0c6
COXpaHEHUs IEKTPUIECKOTO bee HOPMBI IOBE/ICHMUS,
3apsa - npaBwiia OOILIECHUS
47 B3aunmonencrBue 3apsaoB. 3akoH Bubnuoteka LIOK co CTapLIUMU
Kynona. Toueunbd 1 https://m.edsoo.ru/ffoc6 | (yuuTensmmu) u
AIEKTPUYECKUU 3apsi] ced CBEpCTHUKAMU
48 Hanpspok€HHOCTB (oOyvarommmucs.
anekTpudeckoro noJis. [puHnun 1 ﬁ?;?;%fﬁ?ﬁﬁf 0ch [IpuBnekarsb
CYIIEPIIO3UIINH JIEKTPUUECKUX s — : BHUMAaHUE
1ojiey. JIMHUK HaNpsHKEHHOCTH o oOyyaromuxes K
49 Pabora cun LIEHHOCTHOMY
3IEKTPOCTATUYECKOTO TIOJISL. 1 ﬁg{iﬁ;&f&%gﬁﬁmw acCICKTy
IToTenmman. PaznocTs 00 " : H3y4aeMbIX Hva
MOTEHIUAJIOB - YpOKE  SIBJICHUH,
50 IIpOoBOIHUKY M TUAJIEKTPUKH B TIOHATHH,
AIEKTPOCTATUYECKOM II0JIE. 1 Et?fs?;r%?:(;;%gg}?mc? HIPUEMOB.
Jusnexrpudeckas 018 lpumeHsTh Ha
NPOHUIIAEMOCTD - YPOKC
51 Bubaroreka LIOK MHTEPaKTUBHBIC

OnexrpoeéMkocTs. Konnencarop

https://m.edsoo.ru/ff0c7

¢dopmbl  paboTHl €
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https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

[EEN
N
»

52

DIEeKTPOEMKOCTD IIIOCKOTO
KOHJIEHCcaTopa. DHEprus
3apsHDKEHHOTO KOHJIGHCATOpa

53

JlaboparopHas paboTa
"N3mepenue 31eKTpoEMKOCTH
KOHJIeHcaTopa"

54

[TpunIMIT NENCTBUSA U
MpUMEHEHHE KOH/IEHCATOPOB,
KOMTUPOBAJILHOTO arrapara,
CTPYHMHOTI'O IIPUHTEpA.
DNeKTpocTaTUYEeCKas 3aluTa.
3a3eMiIeHHEe AEKTPOpruOOpOB

bubmunoreka IIOK
https://m.edsoo.ru/ffOc7

2c0

55

DneKTpUUecKuil TOK, YCIOBUS
€r0 CYIIECTBOBAHUSI.
[TocTosuHbIM ToK. Cuina Toka.
Hanpsokenne. ConpoTHBieHHE.
3akoH OMa JuIsl y9acTKa Lenu

56

ITocnenoBarensHOE,
napajieIbHOe, CMEIIAaHHOE
COETMHEHHE MPOBOJHUKOB.
JlaGopaTtopHnast pabota
«M3yueHne cMenaHHoro
COEJIMHEHUS PE3UCTOPOB»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc?

410

57

PaboTta 1 MOIIHOCTH
AJIEKTPUYECKOTO TOKA. 3aKOH
Jlxoyna-Jlenna

bu6moreka [IOK
https://m.edsoo.ru/ffOc7

838

58

3axoH OMa 11 HOJIHOU
(3aMKHYTOM) AJIEKTPUUECKOM
uenu. KopoTkoe 3aMbIkaHue.
JlaGopaTtopHnas pabota
«3mepenue IJIC nucrounuka
TOKa U €r0 BHYTPEHHET0
CONPOTHUBIICHUS)

59

DJIEKTPOHHAs POBOUMOCTh
TBEPJIBIX METAJIOB.
3aBUCUMOCTb COITPOTUBIICHUS
METAJUIOB OT TEMIIEPATYPhI.
CBepXnpoBOAUMOCTD

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7

ael

60

DNEeKTPUUECKUHU TOK B BaKyyMe.
CBOHCTBA IEKTPOHHBIX TyYKOB

61

[osynpoBOAHUKH, X
COOCTBEHHAs M IpUMeCHas!
npoBouMocTh. CBoKcCTBa p—N-
nepexoza. [TonmynpoBoiHuKOBBIE
puOOopsI

bubnuoreka [IOK
https://m.edsoo.ru/ff0c8

4ae

62

DNEKTPUUYECKUU TOK B PACTBOPAX
U pacIjiaBax MIEKTPOJIUTOB.
DNEeKTPOIUTHYECKAS
JccoLralus. JIEKTPOJIN3

bubnunorexa [IOK
https://m.edsoo.ru/ff0c8

2ba

63

HpOMe)KYTOLIHaH aTTeCTalnms.

bubnunorexa [IOK
https://m.edsoo.ru/ff0c8

00yJaronMMuCs:
rpymmnoBasi pabota
uim  pabora B
napax,  KOTOpbIE
y4ar
00yyJaronuxcs
KOMaH/JHOU paboTe
u
B3aUMO/JICVCTBHIO C
JIPYTHUMH
00yJarouMHUCH.
NunnuupoBate
IOIJICPIKUBATH
HCCIIEI0BATENBCKY
10 JICSITENBHOCTD
oOydJaromuxcst B
pamKax
peaM3alii MU
WHIMBUTYTbHBIX
" TPYIITOBBIX
HCCIIE0BATENbCKU
X TPOEKTOB, YTO
Jact
00ydJaronuMcs
BO3MOYHOCTh
MpUOOPECTH HABBIK
MyOJIUIHOTO
BBICTYIUICHUS
nepen
ayJuTOpHUEH,
apryMeHTHPOBAaHU
1 U OTCTauBaHUs
CBOEi TOYKH
3peHusl.
OpranuzoBbIBaTh
medcTBO
SPYAUPOBAHHBIX
oOyJaromuxcst HaJ
ux
HEYCIEBaIOIUMU
OJ/IHOKJIACCHUKaMH,
Jlaroliee
obOydaromumces
COIMAIIEHO
3HAYUMBIA  OTIBIT
COTpYIHHYECTBA H
B3aUMHOM
MTOMOIITH.
Peanm3oBbiBaTh
BOCIIUTATEIbHBIC
BO3MOXHOCTH B
pa3IMYHBIX BHUAAX
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https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

['onoBast koHTpOJIbHAS padoTa. 4ae JACATECIbHOCTHU

64 DNEeKTpUUYECKUU TOK B raszax. oOyuaroluxcs  co
CaMmocToATENbHBIN 1 CJIOBECHOM
HECaMOCTOSTEIbHBIN pa3psil. (3HaKOBOI)

pasp bubnunoreka [IOK o
Monnus. [Inazma OCHOBOW: BBIBOJIbI
https://m.edsoo0.ru/ff0c8
DneKTpudecKue mpudopsl U 6fc U JI0Ka3aTeJIbCTBO
YCTPOMCTBA M UX MPAKTHICCKOE — dbopmyn,  aHanu3
npuMmeHenue. [IpaBuna TeXHuKH dbopmyn, peuieHue
0€301aCHOCTH TEKCTOBBIX

65 - bubmuoreka [HOK KOJIMYECTBEHHBIX U

Oo6o06maromuit ypok 1
https://m.edso00.ru/ffOc8 | KauecTBEHHBIX
«DNEKTPOTMHAMHKAY
8be 3a1ad4,
66 KoHTpoasHas paboTa 1o Teme BBITIOJTHEHHE
p P . bubmnoreka [JOK o
«Qnekrpocratuka. [1ocToAHHBIH 3amaHui o
. https://m.edsoo0.ru/ff0c8
ANMEKTPUIECKHil TOK. TOKH B 283 pa3rpaHuYCHUIO
PA3JIAYHBIX CPEAAX MTOHSTHUH.

67 [ToBTopenue. KontponapHas bubnmuoreka IIOK Opranu3oBbIBaTh
pabora 1o Teme https://m.edsoo.ru/ff0c8 | ays oOyuaromuxcs
"OnekTpoauHaMuka' €56 CUTYyaluin

68 CaMOOIICHKH  (Kak

y4eOHBIX
NOCTHKEHUU
OTMETKaMH, TaK M
MODAJIbHBIX,
HPABCTBEHHBIX,
rpaKIaHCKUX
MTOCTYIIKOB).
AKUEHTHUPOBATH
BHUMaHHUE
o bubmuoreka IIOK oOyJaronuxcss Ha
O6o0maromuii ypok o TeMam 1 YHartotll
https://m.edsoo.ru/ff0c8 | HpaBCTBEHHBIX
10 xnacca
féc npobiemax,
CBSA3aHHBIX c
HAyYHBIMH
OTKPBITHSIMU,
U3y4aeMbIMU  Ha
ypOKe.
Co3naBath
JOBEPUTETIHHBIN
MICUXOJIOT HYECKHIA
KIIUMaT B KJacce
BO BpeMsl ypoKa.
11 xnacc
JlesiTEILHOCTDH
DJIEKTPOHHBIE
Kou- YYHUTEJId ¢ y4eTOM

Ne | HamMmeHoBaHMe pa3[ieioB U (uudpossbie) .

padouei

n/n TeM o0pa3oBaTe/bHbIE

4yacoB NpOrpamMmbl
pecypchl
BOCIUTAHUS
JIEKTPOANHAMHUKA
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https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

[TocTostHHBIE MarHUTHI U UX
B3aUMO/JICHCTBHE.
MaruuTHO€ nosie. Bektop
MarHUTHOM MHIYKLIHH.
JluHuKM MarHuTHOM
WH]IYKITUU

bubnunoreka [IOK
https://m.edsoo.ru/ff0c9778

MarnauTHO€ 1oJ1e
IIPOBOAHHKA C TOKOM. OmbIT
Opcrena. Bzaumopaeiicteue
ITPOBOAHHUKOB C TOKOM

bubmunoreka IIOK
https://m.edsoo.ru/ff0c98fe

Jlaboparopuas paboTa
«M3yueHne MarHuTHOTrO
TTOJISI KATYIIIKH C TOKOMY

bubmnoreka [JOK
https://m.edsoo.ru/ff0c98fe

JleicTBME MarHuTHOTO TOJISI
Ha MPOBOJIHHUK C TOKOM.
Cuna Awmrmepa.
JlabopaTtopHnast pabota
«HccaenoBanue nelcTBUS
MMOCTOSTHHOTO MarHuTa Ha
pPaMKy C TOKOM»

bubmnoreka [JOK
https://m.edsoo.ru/ff0c9ac0

JlelicTBME€ MarHUTHOTO TOJIS
Ha JBIKYILYIOCS
3apsuKeHHYH0 yactunyy. Cuna
Jlopenma. PaboTa cuib
Jlopenua

DJIEKTpOMarHuTHas
naayknus. [Totok BekTopa
MarHuTHOM uHaykuuu. 3/1C
WHAYKIWHU. 3aKOH
ANEKTPOMArHUTHOU
uHaykuu dapanes
JlaGopaTtopHnas pabota
«HccnenoBanue sIBJICHUSA
ANEKTPOMArHUTHOU
WH]TYKITAW

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4

Jlnarnoctuueckas
KOHTpPOJIbHAas paboTa

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

NunykTtuBHOCTL. SIBIEHUE
camonHykuuu. DJ1C
CaMOMHIYKIINHU. DHEPIUs
MAarHUTHOTO TOJISI KaTyLIKH
C TOKOM.
DJIEKTPOMArHUTHOE MOJIe

TexHuueckue ycTpoiucTsa u
UX IPUMECHEHUE!
IIOCTOSIHHBIE MArHUTHI,
JJIEKTPOMArHMTHI,
JJIEKTPOIBUTATEID,
YCKOPUTEIIN dJIEMEHTAPHBIX
4aCTHUL, UHAYKIIMOHHAS
1e4yb

bubnuoreka [IOK
https://m.edsoo.ru/ff0ca600

[ToGyxnaTh
00yyJaronuxcs
cobmoaarhb Ha
ypoke
00LIENPUHSATHIE
HOPMbI TIOBEACHUS,
npaBujia  OOHICHUS
co CTaplIMMU
(yuurensimn) u
CBEPCTHUKaMU
(oOyuarmumMucs.
IIpuBnekars
BHUMaHHUE
00ydJaronuxcs K
LIEHHOCTHOMY
aCIEeKTy M3y4aeMbIX
Ha YpOKE SIBJICHUH,
MIOHATUH, TPUEMOB.

[IpumenATH Ha
ypoke
MHTEPaKTUBHbBIE
dopMbl  paboThl €
00yJarOIUMUCS:

rpymnmoBas pabora
uau paboTa B mapax,
KOTOPBIC y4ar
00ydJaronuxcs

KOMaH/JHOW paboTe
U B3aUMOJEUCTBHUIO

c JIPYrUMU
00YyJarOITUMHUCS.
Nuunuuposats U
MOJ/ICPKUBATH
HCCIIEI0BATEIBCKYIO
IeITEIbHOCTD
oOyJaronuxcs B

paMKax peau3alnuu
UMU
UH/IMBUYAJIbHBIX U
IPYIIOBBIX
HCCIIEI0BATENCKUX
MPOEKTOB, YTO JACT
obOydaromumces
BO3MO’KHOCTh
npuoOpecTd HaBBIK
nyOJIMYHOTO
BBICTYIUICHUS TIepest
ayIUTOpUEH,
apryMeHTHPOBaHUS
U OTCTauBaHUs
cBOEH TOYKHU
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https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
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Oo6o06maromuii ypok
«MarsaurtHoe 1nose.

bubnunoreka [IOK

10 DneKTpOMarHuTHas https://m.edsoo.ru/ff0cab82
WHIYKLHASD)
KonTtponsHas padoTa no

11 | Teme «Mar"uTHoe IoJe. bubnuoreka [JOK
DJIEKTpOMarHuTHas https://m.edsoo.ru/ff0cad58
WHTYKITHS

3peHus.
Opranu3oBbIBaTh
mecTBo
SPYAUPOBAHHBIX
oOyyJaronuxcsi HaJ
150,
HEYCIIEBAIOIUMHU
OJIHOKJIACCHUKAMH,
Jlaroniee
00yJaroMcs
COIIHMAJIEHO
3HAUYNMBIN OTIBIT
COTpYyTHUYECTBA U
B3aMMHOM ITOMOIITH.
Peann3oBrIBaTH
BOCIIUTATEIbHEIE
BO3MOKHOCTH B
pa3IMYHBIX  BHJAX
JIeITEIIbHOCTH
o0ydJarommxcst  co
CIIOBECHOM
(3HAKOBOI)
OCHOBOM: BBEIBOIBI U
JI0KAa3aTeJIbCTBO
dbopmy, aHam3
dbopmyn, pernieHUE
TEKCTOBBIX
KOJIMYECTBEHHBIX U
KayeCTBEHHBIX
3a7a4, BBINOJIHEHHE
3aJaHui o
pasrpaHuYCHUIO
MMOHSATHUH.
Opranu3oBbIBaThH
JUIST  00y4aromuxcs
CUTYyalui
caMOOIleHKH  (Kak
yueOHBIX
NOCTHKEHUN
OTMETKaMH, TaK H
MOPaJIbHBIX,
HPABCTBEHHBIX,
IpaxaaHCKUX
MOCTYIIKOB).
AKIIEHTUPOBAThH
BHHUMAaHHE
oOydaromuxcss  Ha
HPABCTBEHHBIX
npobiemax,
CBSI3aHHBIX c
HAyYHBIMH
OTKPBITHSIMH,
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https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58

M3y4aeMbIMU Ha
YpOKE.

Co3znaBarh
JIOBEPUTEIbHBIN
MICUXOJOTHYCCKUH
KJIMMAaT B KJIacce BO
BpEMS ypOKa.

KoJjie0anusa 1 BOJHBI

12

CBOOOTHBIC MEXaHUYCCKUE
Kosebanus. ['apMoHMUEeCcKHe
KosieOaHus. YpaBHEHHE
TapMOHHYECKHUX KOJIeOaHUH.
[IpeBpatienue sHeprun

13

JlabopaTtopHnas pabota
«HccnegoBanne
3aBUCHUMOCTH TIEPHOJIa
MaJlbIX KoJieOaHu# rpy3a Ha
HHUTU OT IJIUHBI HUTHU U
MacChl Tpy3a»

bubmnoreka [JOK
https://m.edsoo.ru/ffOcaf06

14

KonebarenbHbIW KOHTYP.
CBoOOIHBIE
AJIEKTPOMArHUTHBIC
KoJiIe0aHus B UI€aTLHOM
KoJIeOaTeIbHOM KOHTYDE.
AHaJIOTUSI MEXTY
MEXaHUYECKHUMH U
AIEKTPOMArHUTHBIMU
KOJeOaHUIMU

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb820

15

®opmyna TomcoHa. 3aKoH
COXPaHEHHUS SHEPTUU B
uJearbHOM KoJieOaTeTbHOM
KOHTYpe

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o
3aTyXarolux KoJaeOaHmsIX.
Brinyxennsie
MeXaHUYECKHE KOoJIeOaHus.
Pe3onanc. BeiHyx1eHHbIE
3JIEKTPOMAarHUTHbIE
KoneOaHus

bubmorexa [JOK
https://m.edsoo.ru/ffOcbb86

17

IlepeMeHHBIH TOK.
CunycouaanbHbIA
IEPEMEHHBIN TOK.
MOoIIHOCTh NEPEMEHHOTO
TOKa. AMIUTUTYIHOE U
JICVCTBYIOLIEE 3HAUEHUE
CHUJIbI TOKA U HAIIPSDKEHUS

bubnuoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop.
[IpousBoacTBO, Nepeaaya u
notpebiaeHue
AJIEKTPUYECKON PHEPTUU

19

YceTpolcTBO U

1 bubnunorexa [IOK

[To6yxnaTh
00yyJaronuxcs
cobmoaarh Ha
ypoke
0OIIEeTIPUHSATHIE
HOPMBI TTOBEJICHHUS,
nmpaBujia  OOIICHUS
co CTapIIUMHU
(yuurensimn) u
CBEPCTHHKAMH
(oOyuarommmMucs.
IIpuBnekars
BHHUMaHHUE
00ydJaronuxcs K
[IEHHOCTHOMY
aCMHeKTy M3y4aeMbIX
Ha YpOKE SIBJICHUH,
MOHSTHH, TPUEMOB.

[Ipumenars Ha
ypoKe
WHTEPAKTHBHBIC
dbopmbl  pabOTBI €
00yJarOIIUMUCS:
rpyImoBas paboTta
WK paboTa B mapax,
KOTOpBIC y4daT
00yyJaronuxcs

KOMaH/JHOW paboTe
A B3aNMOJIEHCTBUIO

c JIpyrumMu
00y4aroIuMucs.
Nuaunuuposath "
MOJIJIEP>)KUBATH
HCCIIE0BATENbCKYIO
JIesITENLHOCTD

oOyJarouxcs B
paMKax peanu3anuu
UMH
UHIUBUIYATbHBIX U
TPYIIOBBIX
UCCIIEIOBATEIILCKUX
MPOEKTOB, YTO JACT
obOydaromumcest
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MPAaKTUYECKOE MPUMEHECHHUE
3JIEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro
TOKa, JIMHUN
3JIEKTpoIIepe1ay

20

DKOJIOTUYECKHE PUCKU IIPU
IIPOU3BOJICTBE
anekTpo3Hepruu. Kynerypa
HCIIOJIb30BAHUS
JJIEKTPOIHEPI MU B
IIOBCETHEBHOW KU3HU

https://m.edsoo.ru/ff0cc324

21

MexaHu4decKue BOJIHBI,
YCIIOBHS PACIPOCTPAHEHUSI.
[Tepuona. CxopocTthb
pacnpoCcTpaHeHUs U JIJIMHA
BOJIHBL [lonepeunsie n
MPOJI0JIbHBIE BOJHBI

bubmnoreka LJOK
https://m.edsoo.ru/ffOccab4

22

3ByK. CKOpOCTH 3BYKa.
I'pomxocTs 3ByKa. BeicoTa
toHa. TemOp 3ByKa

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcccOc

23

ONeKTPOMarHUTHbBIE BOJIHBL,
HUX CBOMCTBA M CKOPOCTb.
[IIkayia 3MeKTpOMarHUTHBIX
BOJIH

24

[TpuHIUTIBI paTUOCBS3U U
TeneBuacHusA. PasButue
CPEJIICTB CBSI3H.
Pagnomoxamnus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

25

KonTtponbHas padoTa
«KonebaHus 1 BOJHBD)

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcc6f8

26

[Ipsimonunelinoe
pacrpocTpaHEeHHE CBETa B
OJIHOPOJIHOM cpenie.
TodYeyHBIM NCTOYHHK CBETA.
Jlyud cBeta

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd350

27

OTtpaxxeHue cBeta. 3aKOHbI
OTPAKEHHUS CBETA.
[TocTpoenne n3o0pakeHUN B
IIJIOCKOM 3€pKalie

bubmorexa [JOK
https://m.edsoo.ru/ffOcd4e0

28

[Ipenomnenue cera.
Ilonnoe BHyTpeHHEE
oTpaxkeHue. IIpenenbHbin
YTOJI IIOJIHOTO BHYTPEHHETO
OTPAKEHUS

bubnuoreka [IOK
https://m.edsoo.ru/ffOcd7f6

29

JIaGoparopHas paboTa
«M3MepeHune nokaszaress
MPEJTOMIICHHUS CTEKIIa»

bubnunoreka [IOK
https://m.edsoo.ru/ffOcd67a

30

JIunsel. Iloctpoenue
M300paxxeHMil B TNH3E.
dopmysia TOHKOH JIMH3BL.
YBenuueHue JUH3bI

bubnunorexa [IOK
https://m.edsoo.ru/ffOcddle

BO3MOKHOCTh
IIPUOOPECTH HABBIK
yOJIMYHOTO
BBICTYILICHUS TEepe
ayIUTOpUEH,
apryMEHTHPOBAHUS
u OTCTauBaHUS
CBOEH TOYKH
3peHusl.
Opranu3oBbIBaTh
edcTBo
SPYAUPOBAHHBIX
0o0ydJaronuxcsi Haj
170'¢
HEYCIIEBAIOIUMHU
OJHOKJIACCHUKAMHU,
Jaroiiee
00yJaroIUMCs
COIMATIBHO
3HAYUMBIN OTIBIT
COTPY/JIHMYECTBA U
B3aMMHOM ITOMOIITH.
Peann3zoBbiBaTh
BOCIIUTATEIbHbIE
BO3MOYHOCTH B
pa3IMyYHBIX  BHJAX
JeSITeIbBHOCTU
oOydJaronmuxcst  co
CJIOBECHOM
(3HAKOBOW)
OCHOBOM: BBIBOJIbI U
JI0Ka3aTeNbCTBO
dbopmy, aHajau3
dbopmyn, pernieHuE
TEKCTOBBIX
KOJIMYECTBEHHBIX H
KayeCTBEHHBIX
3a/a4, BBINIOJHEHHE
3aJaHui o
pasrpaHuyYeHUI0
TTOHSITHH.
OpranuzoBbIBaTh
Ui oOydaromxcs
CUTYyaLui
caMOOlleHKH  (Kak
yueOHBIX
JIOCTUXKEHHU I
OTMETKaMH, TaK H
MOPAIBHBIX,
HPABCTBEHHBIX,
TPpaKIAHCKUX
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31 | JlaGopaTtopHas pabota MOCTYIIKOB).
«HccnenoBanue CBOKMCTB AKIIEHTUPOBATh
M300paXEHUH B JINH3AX) BHHUMaHHUE

32 | Hucnepcus cBeta. Cl0XKHBIHI oOyyaromuxcs  Ha
cocraB Oenoro cBera. L[Ber. HPABCTBEHHBIX
Jlaboparopuas paboTa npobiemax,
«Habmronenue JucHepcuun bubmunoreka IIOK CBS3aHHEBIX C
CBETa» https://m.edsoo.ru/ff0ced22 | Hay4HBIMU

33 | Hurepdepenmus ceera. OTKPBITUSIMH,
Hudpaxmus ceera. U3y4aeMbIMU Ha
JlndpaknroHHas pemeéTka YpOKe.

34 | TlomepedHOCTh CBETOBBIX Co3znaBarb
BoJH. [lossspuzanus ceera JIOBEPUTEITHHBIN

35 OHTI/I‘IGCKI/IS IpUOOpPHI U Etlf@_j;;lmeé(a HO/If_fO 02 IICUXOJIOTUYECKUM
YCTPOMCTBA U YCIIOBUS UX PS./EM.€C500. TUATICTOSE KJIUMAT B KJIacce
0€301MacHOTO IPUMEHEHUS BO BpeMsl ypoKa.

OCHOBBI cHIENNATBHOI TEOPHH OTHOCUTEJIBLHOCTH

36 | I'paHHIBI IPUMEHUMOCTH [ToGyxnaTh
KJIACCHYECKOW MEXAHUKH. bu6mmoreka [IOK 00ydJaronuxcs
[Toctynatel cnenuaibHOU https://m.edsoo.ru/ff0cf862 | coOmronars Ha
TEOPHUU OTHOCUTEITHLHOCTH ypoKe

37 | OTHOCHUTENBHOCTH 00LIeNPUHSATHIE
OJHOBPEMEHHOCTH. bubnuoteka [JOK HOPMBI ITOBEJIEHHS,
3ameJIeHne BPEMEHH U https://m.edsoo.ru/ff0cfad2 | mpaBuna oOmmeHus
COKpAIIICHUE JUTHHBI co CTapIINMHU

38 | DHeprus u UMITYIIBC (yuurensimn) u
PENSATUBUCTCKOW YaCTHUIIBI. bu6mmoreka [IOK CBCPCTHUKAMU
CBsI3b MacChlI C YJHEPTHEH U https://m.edsoo.ru/ffOcfc68 | (oOyuarouumucs.
UMIYJIBCOM. DHEPTHUs TIOKOS [TpumeHsTH Ha

39 YpOKe

UHTECPAKTHBHbBIC
dbopmbl  pabOTBI €
00yJarOIIUMUCS:

KontponbHas padoTa
«OnTtuka. OCHOBEI
CHelUaIbHON TEOpUHU
OTHOCHTEIBLHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ffOcf6f0

rpyImoBas paboTta
WK paboTa B mapax,
KOTOpBIE y4ar
oOyJarouxcs

KOMaHJHOUW paboTe
U B3aMMOJICHCTBUIO

c JIpyrumMu
00y4aroIuMucs.
Nuaununposars Hu
MOJ/IEPKUBATH
HCCIIE0BATENbCKYIO
IesITENLHOCTh

oOyJarouxcs B
paMKax peanu3anuu
UMH
UHIUBUIYATbHBIX U
TPYIIOBBIX
UCCIIEIOBATEIILCKUX
MPOEKTOB, YTO JIACT

38



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
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o0yyaroMmces
BO3MOYHOCTh
nproOpecTd HaBBIK
yOJIMYHOTO
BBICTYILICHUS TEepe
ayIUTOpUEH,
apryMEHTHPOBAHUS
u OTCTauBaHUS
CBOEH TOYKH
3peHusl.
Opranu3oBbIBaTh
JUIsT 00y4aromuxcst
CUTYalHil
CaMOOLIEHKH
y4eOHBIX
NOCTHKECHUU
OTMETKaMH,
MOPaJTbHBIX,
HPABCTBEHHBIX,
TpakTaHCKUX
MOCTYIIKOB).
Co3nmaBath
JIOBEPUTENbHBIN
MICUXOJIOTHYECKU I
KJIUMaT B KJ1acce BO
BpEMS YpOKa.

(kak

TaK H

KBanToBas pusuka

40 | ®otonsl. Dopmymna [lnanka. 1 bubnuoreka [JOK
DHeprus ¥ UMIyJasc HoToHa https://m.edsoo.ru/ffOcfel6
41 | OTKpBITHE U UCCTIEAOBaAHUE
(bOT(I))a(b(beKTa. OHBII[TI)I A.T. 1 Enbmorexa IOK
https://m.edsoo.ru/ffOcffc4
CroiietoBa
42 | 3akonsl hoTodrddekra.
YpaBHeHHE DUHIITEHHA IS 1 bubnuorexa [JOK
dbotorddexra. «KpacHas https://m.edsoo.ru/ff0d015e
rparuiay Gororddexra
43 aBneHue ceera. OnpITh 1.
ﬁ. JleOenesa. Xm?nqecxoe 1 bubnnorexa LIOK
. https://m.edsoo.ru/ff0d04a6
JICWCTBUE CBETA
44 | TexHudeckue yCTpOHUCTBa U
MPAKTUYECKOE TIPUMCHEHUE:
(dboTOdMEMEHT, POTOAATUHK, 1
conHe4Hast OaTapes, bubnmnoreka [JOK
CBETOJHO/I https://m.edsoo.ru/ff0d0302
45 | Pemienue 3a/1a4 1o TeMe
«DNeMeHThI KBAHTOBOU 1
OTTUKI
46 Mopens atoma ToMcoHa.
OmnsiTel Pe3epdopaa mo 1 bubnmnoreka [JOK

PaCCCAHNIO O-YaCTHII.
HnaHeTapHaH MOJCJIb aTOMa

https://m.edsoo.ru/ff0d091a

[ToGyxnaTh
00ydJaronuxcs
co0IrOIaTh Ha
ypOKe
00IIeTIPUHSATHIE
HOPMBI TIOBEJICHUA,
npaBujia  OOIICHUS
co CTapIIUMH
(yuurensimn) u
CBEpCTHUKAMH
(oOyJarormmmucs.
[IpuBnekats
BHHUMAaHHE
oOyuaronuxcs K
[IEHHOCTHOMY
ACTEKTy M3y4aeMbIX
Ha YpOKE SBIICHHH,
MOHSTHA, TPUEMOB.

IIpumeHaTh Ha
ypOKe
MHTEpPaKTHUBHbBIE
¢dopmbl  paboOTHI C
00y4aroIuMuUCs:
rpymmnoBas  pabora
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47

ITocrynater bopa

bubnuoreka [IOK
https://m.edsoo.ru/ff0d0afa

48

N3nydeHne u norioneHue
($oTOHOB TIpHU TIEpexoie
aToMa ¢ OJTHOTO YPOBHS
SHEPIruM Ha Ipyroil. Buasl
CIEKTPOB

bubnuoreka [IOK
https://m.edsoo.ru/ff0dOafa

49

BosHOBBIE CBOMCTBA
yactull. Bonnsl ne bpoumns.
KopnyckynsipHO-BOTHOBOU
nyanu3M. CIIoHTaHHOE U
BBIHY)KJICHHOE HU3JTy4CHHE

bubmunoreka IIOK
https://m.edsoo.ru/ff0d0ca8

50

OTtkpbiTHE
pannoakTUBHOCTH. OTIBITHI
Pezepdopna o
OTIPE/ICIICHUIO COCTaBa
pPalMOAKTHBHOTO M3ITyYCHHS

bubmnoreka LJOK
https://m.edsoo.ru/ff0d0fd2

51

CaoucTBa anbda-, 6era-,
ramMmma-u3JIydCcHUs. Bnusaue
PaAOaKTUBHOCTH Ha KHUBBIC
OpraHu3Mbl

52

OTkphITHE IPOTOHA U
HeWTpoHa. M30TOmBbI.
Anwda-pacna.
DJIEKTPOHHBIN U
MTO3UTPOHHBIM OeTa-pacrmaj.
I'amMmma-uznydyenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3M HyKJIOHOB B
anpe. SlnepHble peakuu.
SInepHbId peakTop.
[IpoGnembl, MepCHEKTUBEI,
9KOJIOTMYECKHUE aCHEKTHI
SIIEPHOU SHEPTETUKHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DJIeMEeHTapHbIE YaCTHUIIbI.
OTKpBITHE TO3UTPOHA.
MeTto b1 HaOIIOAECHUS U
pErUCTpaLvH DJIEMEHTAPHBIX
yactul. Kpyrmislii cron
«DyH1amMeHTaIbHbIE
B3auMoJieucTBUs. EnuHCTBO
(bu3MYeCKOU KapTHHBI

MHpa»

bubnuorexa [IOK
https://m.edsoo.ru/ff0d0e38

uiam padoTa B mapax,
KOTOpBIC y4dat
00yyJaronuxcs

KOMaHJHOU paboTe
U B3aUMOJICHCTBUIO

c JIPYruMu
00yJarouMHUCH.
Nuannuuposars u
MOIEP)KUBATH
HCCIIEIOBATENBCKYIO
JIEITEILHOCTh

00ydJaronuxcs B
pamMKax peai3aium
AMU
WHIUBUAYAIBHBIX U
TPYIITOBBIX
HCCIIEIOBATEIbCKUX
MPOEKTOB, YTO JacT
00yJaroIUMCs
BO3MO>KHOCTD
MpUOOPECTH HaBBIK
MyOJIMYHOTO
BBICTYIUICHUS TIEPET
ayauTOpUEH,
apryMEHTHPOBAHUS
n OTCTauBaHUS
CBOCH TOYKH
3peHHUs.
OpraHu3oBbIBATh
medcTBO
APYIUPOBAHHBIX
o0ydJaronuxcsi Haj
X
HEYCIEeBAIOIUMHU
OJIHOKJIACCHHUKaMH,
Jarolee
oOydaromumces
COLIMAJIBHO
3HAYNMBIN OIIBIT
COTpyOHHYECTBA U
B3aMMHOM ITOMOIIIH.

Peanu3oBeIBaThH
BOCIIUTATEIbHEIC
BO3MOYKHOCTH B
pa3IMYHBIX  BHJAX
JIeATeIIbHOCTH
oOyyaromuxcs  €o
CIIOBECHOM
(3HaKOBOI)
OCHOBOI1: BBIBOJBI U
JI0KA3aTelIbCTBO
dbopmym, aHaJu3

40



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
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dbopmMyn, pemieHue
TEKCTOBBIX
KOJIMYECTBEHHBIX H
Ka4yeCTBCHHBIX
3a/1ay, BBINIOJHEHUE
3alaHU I o
pasrpaHuYCHUIO
TTOHSITUM.
Opranu3oBbIBaTh
JUIsT  00y4aroluxcst
CUTYyalui
CaMOOLIEHKH  (Kak
y4eOHBIX
NOCTHKECHUU
OTMETKaMH, TaK H
MOPATBHBIX,
HPABCTBEHHBIX,
TpakTaHCKUX
MOCTYIIKOB).
AKIIEHTUPOBAThH
BHUMaHHUE
oOydJaronuxcsi  Ha
HPaBCTBEHHBIX
npobiemax,
CBSI3aHHBIX c
HAyYHBIMH
OTKPBITUSIMU,
U3y4aeMbIMU Ha
ypOKe.

Co3naBath
JIOBEPUTEIbHBII
MICUXOJIOTHYECKHM
KJIUMaT B KJ1acce BO
BpEMSI ypoKa.

DJ1IeMeHT

bl ACTPOHOMHUM M ACTPOPU3UKH

55

Bun 38311010 Heba.
Co3sBe3nus, sIpKue 3BE3/1bl,
IUIAHETHI, KX BUAUMOE
nemkenue. CotHeUHas
cHcTeMa

56

Comnnue. ConHeyHas
aKTUBHOCTb. MlcTOUHHK
sHepruu CoJlHIA U 3BE3]L

57

3BE3b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3bI
rJIaBHOW
MOCJIe0BATEIbHOCTH.
Buyrpennee ctpoeHue
3B€31. CoBpeMEHHBIE
MPEJICTAaBIECHUS O
MIPOUCXOKACHUU U
spoJironuu CoJIHIIA U 3BE3]T

bubnuoreka [IOK
https://m.edsoo.ru/7f41c97c

[To6yxath
oOyuarouxcs
co0Ir0IaTh Ha
ypoke
0OIIeTPUHSATHIE
HOPMBI TIOBEACHUS,
npaBuia  OOIICHUS
co CTapIIUMU
(yuurensimn) u
CBEPCTHUKAMU
(oOyJarormmmucs.
IIpuBnexkars
BHUMaHHUE
oOyJaronuxcs K
[IEHHOCTHOMY
ACTEKTy M3y4aeMbIX
Ha YpOKE SBIICHUH,
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https://m.edsoo.ru/7f41c97c

58

Mneunsiii [Iyre — Hama
I'amaktuka. ITomoxxenue u
nBrokenne CoHma B
TI'amaktuke. I'anakTuku.
UYepubie apIphl B Apax
TraJIaKTHK

59

Bcenennas. Pa3beranue
ranakTuk. Teopus
boubmoro B3peIBa.
PennkroBoe uznydeHue.
Meraraiaktuka

60

Hepemennsie npoOnembl
aCTPOHOMUHU

61

KonTponrsHas pabora
«DNEeMEHTBI aCTPOHOMUH U
acTpoPpU3UKN»

IIOHATUH, IIPUEMOB.

IIpumensaTs Ha
ypoke
MHTEPAaKTUBHbBIE
dbopMbl  paboTHl ¢
00yJaronIMMucs:

rpymnmnoBsas pabota
wiM pabora B napax,
KOTOpBIE y4ar
00yyJaronuxcs

KOMaHJHOU pabote
A B3aNMOJICHCTBHIO

c JpYTUMH
00yJaroIUMHUCH.
NHnnuupoBate u
MIOJIEPKUBATH
HCCIIEA0BATENBCKYIO
JIeATEITbHOCTh

00ydJaronuxcs B
paMKax pean3aiuu
AMU
WHWBUAYAIBHBIX U
TPYIIIOBBIX
HCCIIEA0BATEILCKUX
MIPOEKTOB, YTO JIACT
00ydJaronuMcs
BO3MOKHOCTD
MpUOOPECTH HABBIK
MyOJIUIHOTO
BBICTYIUICHUS TIepe]]
ayauTOpHUEH,
apryMEHTHPOBAHUS
u OTCTauBaHUS
cBoeit TOYKH
3peHUsL.
Opranu3oBbIBaTh
medcTBO
SPYAUPOBAHHBIX
oOydaromuxcst Haj
X
HEYCIEeBaIOIUMU
OJHOKIIACCHUKAMH,
Jaroniee
obOydaromumces
COIIMAJILHO
3HAYUMBIH OIIBIT
COTpyIHHYECTBA U
B3aMMHOM TTOMOIITH.
Peanu3oBniBaThH
BOCIHUTATEIbHEIC
BO3MO>XHOCTH B
pa3IMYHBIX  BHJAX
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JESTEIIbHOCTH
oOyyaromuxcst  co
CJIOBECHOM
(3HaKOBOI)
OCHOBOW: BBIBOJBI U
JIOKA3aTeIbCTBO
dbopmy, aHau3
dbopmyn, pernieHuE
TEKCTOBBIX
KOJIMYECTBEHHBIX H
Ka4yeCTBCHHBIX
3a/1a4, BBITIOJHCHHE
3aJaHni o
pa3rpaHUYCHUIO
TTOHSITHM.
Opranu3oBbIBaTh
JUIsT  00y4aromuxcst
CUTYyaluin
CaMOOLIEHKH  (Kak
y4eOHBIX
NOCTHKECHUU
OTMETKaMH, TaK H
MOPATBHBIX,
HPAaBCTBEHHBIX,
rpaXKJaHCKUX
MTOCTYIIKOB).
AKUEHTHPOBATH
BHUMaHHUE
oOydJaronuxcsi  Ha
HPABCTBEHHBIX
npobiemax,
CBSA3aHHBIX c
HAyYHBIMH
OTKPBITUSIMU,
U3y4aeMbIMU Ha
ypoKe.

Co3naBathb
JOBEPUTETIHHBIN
MICUXOJIOT HYECKHIA
KJIUMaT B KJ1acce BO
BpEMS ypoKa.

O0o0marniee NOBTOPEHHE

62

O6o6maromuit ypok. Posb
(U3HUKHN ¥ aCTPOHOMHUH B
SKOHOMMYECKOH,
TEXHOJIOTHYECKOM,
COITMATBLHOM U 3THYECKOM
chepax aeaTenbHOCTH
yelloBeKa

63

O6o6maromuit ypok. Posb u
MeCTO (PU3UKHU U
aCTPOHOMHH B COBPEMEHHOM

bubnuorexa [IOK
https://m.edsoo.ru/7f41c97¢c

YcranaBinuBaTh
JIOBEPUTEITHHBIE
OTHOIICHHS] MEXITY
yUUTEIEM u
oOyyaronumuct,
CHOCOOCTBYIOIINX
MO3UTUBHOMY
BOCITPUSATHIO
YUaITUMUCS
TpeOoBaHU u
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Hay4YHOU KapTHHE MHUpa

IpOChO yUuTES.

64 | OO6o6maromuii ypok. Posb [ToOyxnath
¢busnueckoit Teopun B o0OyJaronuxcs
(dhopmMupoBaHUH cobmoaaTh Ha
MPEJICTaBICHUN O YpOKe
(bu3nvecKoi KapTHHE MUpa 00IIePUHSATHIE

65 HOPMBI TTOBEACHUS,

npaBujia  OOIICHUS
co CTapIIUMHU
(yuurensimn) 51
. CBEPCTHHKAMU
O6o06matomuii ypok. Mecto p
. (oOyuarommumMucs.
(bu3HUYECKO KapTUHBI MHpa
- IIpuBnexars
B M psi
LEM pALY BHUMAaHHE
COBPEMEHHBIX €CTECTBEHHO-
N 00ydJaronuxcs K
Hay4YHBIX TPEJCTABICHUIN O
[IEHHOCTHOMY
MIPUPOJIC
ACTICKTy
M3yJaeMbIX Ha
YPOKE SBJICHU,
MMOHSTHH,
TIPHEMOB.

66 | IIpomexyrouHas YcTaHaBIHMBaTh
artecranus. ['ogoBas JIOBEPUTEITHHBIE
KOHTpOJIbHAs paboTa. OTHOIICHUSI MEXITy

67 | IloBTopenue. OnTuka. YUHTEIIEM u
OCHOBBI CIEUATIBHOM oOyuaroumuct,
TEOPUH OTHOCHTEIIBHOCTH CHOCOOCTBYIOIINX

68 [IO3UTUBHOMY

BOCTIPHUSITHIO
YUYaAIIAMUCS
TpeOoBaHUM u
MPOCHO YUUTEIIS.
[ToGyxnaTh
00ydJaronuxcs
co0IrOIaTh Ha
OKe

bubmorexa [JOK P

OOIIeTIPUHSATHIE

[ToBTOopenue. KBantoBas
¢buzuka. D1eMeHThI
ACTPOHOMHUHU U aCTPOPUUKH

https://m.edsoo.ru/ff0d1784

HOPMBI TIOBEJCHUS,
npaBmwia  OOIICHUS
co CTapIIUMHU
(yuurensimn) u
CBEpCTHUKAMU
(oOyJarormmmucs.
IIpuBnexkars
BHUMAaHUE
oOyuarouxcs K
LIEHHOCTHOMY
aCIEKTy
M3y4aeMbIX Ha
YPOKE BJIEHUH,
MMOHATHM,
MIPUEMOB.
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	1. Пояснительная записка
	10 класс
	11 класс
	3. Планируемые результаты освоения рабочей программы учебного предмета "Физика" (базовый уровень) на уровне среднего общего образования


