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Conep:xanue yuyeoHoro npeamera «®usnka»

HaumenoBanue pazaena

IIpeaMeTHOE COllep KAHUE

CDOpMa peajin3anu BOCIIUTATCIbHOT'O IMOTCHIIUAJIa

10 xa

Pazgen 1. PU3UKA U
METO/IbI HAYYHOI'O
TTO3HAHUS-2 g

®usuka — Hayka o npupoze. Haydnbie meronsl
IIO3HAHMS OKPY’KAIOLIEro Mupa. Poib 3KcriepuMeHTa U
TEOPUU B IIPOLECCE NMO3HAHMS IPUPOBI. DKCIIEPUMEHT B
¢busuke.

MogpaenupoBanue  (QU3MYECKUX  SIBICHUH U
npoueccoB. Hayunbie runoressl. @U3ndecknue 3aKOHbI U
TeopHUH. ['paHuUIBl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Pore um wMecto ¢usuku B (GOPMHPOBAHUHU
COBPEMEHHOM HAYYHOM KapTUHBI MHUPA, B MPAKTHYECKOU
NEITEILHOCTH JIIOIEN.

Jlemoncmpayuu

AHanoroBsle 1 LU(POBbIE U3MEPUTENbHbBIE TPUOOPHI,
KOMIIBIOTEPHBIE JATYUKU

— YCTaHOBJICHUE JI0BEPUTEIbHBIX OTHOILIECHU
MEX]y YUUTEIIEM U €T0 YICHUKaMH,
CIOCOOCTBYIOUIMX MTO3UTUBHOMY BOCIIPUSATHIO
ydaluMucs TpeOoBaHUN U IPOCKO yuHTE,
IIPUBJICUEHHUIO UX BHUMaHUS K 00CyX1aeMOH Ha
ypoke uH(OpMaIim, akTHBU3AINH UX
MO03HABATEIBHOM JESITETLHOCTH; — IOOYXK/IEHUE
IIKOJILHUKOB COOJIIOIaTh HA YPOKE
OOIIENPUHATHIC HOPMBI ITOBE/ICHUS, [TPABUIIA
OOIIEHUS CO CTapIIMMHU (YUUTEISIMH) U
CBEPCTHUKAMHM (IIKOJILHUKAMH ), IPUHITUATIBI
y4eOHOH TUCIMITIIMHBI U CAMOOPIaHU3alUM; — —
IPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (POpM
paloThI yHalIUXCsl: MHTEIJIEKTYalbHbIX U,
CTHUMYJIUPYIOIINX ITO3HABATEIHHYIO MOTHBAIIHIO
IIKOJIbHUKOB; AUJAKTUUYECKOro TeaTpa, Ijie
MOJTyYCHHBIE HA YPOKE 3HAHHSI OOBITPHIBAIOTCS B
TeaTpaJIbHBIX IOCTAHOBKAX; JUCKYCCHH,
KOTOpBIE JAIOT YYaIMMCs BO3SMOXXHOCTb
IPUOOPECTH OMBIT BEAEHUS KOHCTPYKTUBHOTO
JMajora; rpymnmnoBoi paboThl WM PabOTHI B
napax, KOTOpbI€ y4aT IIKOJIbHUKOB KOMaH/IHOM
paboTe U B3aUMOJCHCTBUIO C IPYTUMU JI€THMH;

Paznen 2. MEXAHUKA-18g

MexaHudeckoe JABHUKCHUC. OTHOCHUTEILHOCTD
MCEXaHHUYCCKOT'O JABMOKCHUSA. Cucrema OTCUéTa.
TpaekTopus.

[lepememnienue, ckopocTh (CpelmHsii CKOPOCTH,

MIHOBEHHAss CKOPOCTb) M YCKOPEHHE MaTepHalIbHON
TOYKHM, MX TMPOEKIMU HAa OCHU CHUCTEMBbl KOOPAMHAT.

MPUBJICHCHUC BHUMAHUA KOJBbHUKOB K
LIEHHOCTHOMY acCIeKTy U3y4aeMbIX Ha ypOKax
SBJICHU, OpraHu3aius ux padoTsl ¢
MOJy4aeMOM Ha yPOKE COIMAIbHO 3HAYMMOM
uHpopMalrei — THUIUUPOBAHUE ee
00CyKJIeHUS, BbICKAa3bIBAHUS YUALTUMHUCS CBOETO




CrnosxeHue nepeMenieHni U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MPSIMOJIMHEHOE ~ BWDKEHHE. ['paduKu  3aBUCUMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHHUSI, IyTH U MIEPEMEILICHHS
MaTepUAIBLHOU TOUKH OT BPEMEHHU.

CBoOonHoe mazeHUEe. YCKOpeHHe CBOOOIHOTO
MaJICHUSI.

Kpuponuneiinoe JBUYKEHHUE. JIBuxxeHue
MaTepUaIbHOU TOYKHU 10 OKPYXKHOCTH C IOCTOSIHHOM IO

MOZYJIO CKOPOCTBIO. YTIOBass CKOPOCTb, JIMHEHHAas
CKOPOCTb. [Tepuon " qactora  oOpalleHus.
IleHTpOCTpEMHUTENBHOE YCKOPEHHUE.

TexHuueckue  ycTpoWcTBa M IPAKTUYECKOE

MPUMCHCHHUC. CIIUAOMETP, ABMIKCHUC CHApsAAOB, LICITHBIC
W pEMEHHBIE TIepeIavn.

MHEHHS T10 €€ MOBOJTy, BEIPaOOTKH CBOETO K HEl
OTHOIICHHUS; — UCTIOJIb30BAaHHE BOCTIUTATEIbHBIX
BO3MOXKHOCTEH COAepKaHusl y4eOHOTO IpeaMeTa
gyepe3 IEMOHCTPALIUIO JIETSM IIPUMEPOB
OTBETCTBEHHOTO, IPAXKIAHCKOTO MTOBEJICHUS,
MIPOSIBIICHUS YEIIOBEKOIIFOOUS U
I00pOCEePICYHOCTH, Yepe3 moaoop
COOTBETCTBYIOIIMX TEKCTOB JJISl YTCHHS, 33124
IUISL pEIICHNUS], TPOOJIEMHBIX CUTYaIlUH IS
o0CyXJIeHUs B KJ1acce;

Paznen 3. MOJIEKVIJISIPHA
OU3NKA 1
TEPMOJNHAMMKA-24

OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOM TEOPUHM MU UX OIBITHOE OOOCHOBAHUE.
bpoynoBckoe  mBmwxkenue.  Juddysms.  Xapakrep
JOBWKEHMSI W B3aUMOJICHCTBUS  4YaCTUI[  BEILECTBA.
Mogenu cTpoeHusl Ta30B, KUJIKOCTEH M TBEPABIX TEI U
OOBSICHEHHE CBOICTB BEI[ECTBA Ha OCHOBE JTHUX
Mozeneil. Macca u pasmepel Mozekys. KomuuectBo
BemiectBa. [locTostHHas ABoraapo.

TemoBoe paBHOBecue. Temmepatypa U e€
n3Mmepenne. lllkana temneparyp Llenscusa. Mopens
uaeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-
KMHETUYECKOM TEeOpUM MJIeanbHOro rasa. AOcCOiroTHas
TeMmmepaTypa Kak Mepa CpeaHeld KUHETUYECKON YHEPTUHN
TEIJIOBOTO JIBM>KEHMs uactull rasza. Ilkama temnepatyp
KenbBuna. ['a3oBbie 3akoHbI. YpaBHeHUE MeHaeneeBa—

K TIOJTy4CHHIO 3HAHWH, HAJTQ)KUBAHHIO
MO3UTHUBHBIX MEXKJIMYHOCTHBIX OTHOLICHUN B
KJIacce, IOMOTalOT YCTaHOBJICHUIO
I00posKeNnaTeIbHOM aTMOC(hEphl BO BpeMs
ypOKa; — opranu3anus megcTsa
MOTHBHPOBAHHBIX M 3PyIUPOBAHHBIX YUaITHXCSI
Ha/I UX HEYCNEBAIOIIUMHU OJHOKIACCHUKAMH,
JAIOUIETO IIKOJBbHUKAM COIIMATBHO 3HAUUMBIH
OIIBIT COTPYAHUYECTBA U B3aUMHOM ITOMOIIH; —
MHHUIUMPOBAHKE U MOJICPKKA
MCCIIEI0BATENLCKON A TEIbHOCTH IIKOJIBHUKOB
B paMKax peaqu3aliy UMH HHANBUAYATbHBIX U
IPYMIIOBBIX UCCIIEAOBATENLCKUX MTPOSKTOB, YTO
JACT MIKOJIBHUKAM BO3MOXXHOCTB IIPHOOpECTH
HaBBIK CAMOCTOSITEIBHOTO PEIICHUS
TEOPETHUYECKOM MPOOIEMBI, HABBIK
TCHEPUPOBaHUS M 0POPMIICHHS COOCTBEHHBIX




Knaneiipona. 3akon lamproHa. M3ompomeccsl B
UJeaIbHOM Ta3e ¢ MOCTOSIHHBIM KOJUYECTBOM BEILECTBA.
I'paduueckoe npencTaBieHHe U30IPOLECCOB: U30TEPMA,
u30xopa, u3obapa.

TexHuueckue  ycTpoWcTBa U IPAKTUYECKOE
MIPUMEHEHUE: TEPMOMETP, OapoMeTp.

I/IIIefl, HAaBBIK YBAKUTCIIBHOI'O OTHOHMICHUA K
YYXKHUM UICIAM,

Paznen 4.
OJIEKTPOAUHAMMUKA-22 4

DJekTpu3alus Tel. OJeKTpudeckuil 3apsan. [[Ba
BHJIA AIEKTPUUECKUX 3apsi0B. [IpoBoHUKH,
JOUBJIEKTPUKUA M TIOJYIPOBOAHUKH. 3aKOH COXpPaHEHMS
JIEKTPUYECKOTO 3aps/a.

B3aumopeiicteue  3apsimoB.  3akoH  Kynona.
ToueuHblil 3MEeKTPUYECKUN 3apsia. DIEKTPUUECKOE TOJIE.
HanpsbkéaHocTs  sniekTpuueckoro  mois.  IIpuHnun
CYIIEPIO3ULIIN BIIEKTPUUECKHUX MOJIEN. JIvann
HaIPSKEHHOCTH 3JIEKTPUYECKOTO MOJS.

PaGora  cunm  27EKTPOCTATHUECKOTO  MOJIS.
[Torenmman. Pa3zHocte mnoreHumanoB. I[IpoBogHUKM U
TUDIIEKTPUKU B ANEKTPOCTATHYECKOM ToJIE.
JlusnekTpuueckasi IPOHULIAEMOCTb.

OnexrpoéMmkocTb. KoHzeHcaTop. DIeKTpOEMKOCTD
IUIOCKOTO  KOHJAEHCAaTopa. OJHEpPrus  3apspKEHHOTrOo

KOHJIEHCaTopa.

TexHuueckne  yCTpOMCTBA U MPAKTUYECKOE
MIPUMEHEHHE: AMEKTPOCKOTI, AIIEKTPOMETP,
AJIEKTpOCTaTUYECKast 3aIluTa, 3a3eMJICHUE

JIEKTPOIIPHOOPOB,  KOHJAEHCATOpP,  KOMHMPOBAJILHBIIA
anmapar, CTPYHHBI IIPUHTED. Pabota
DJICKTPUYECKOTO0 TOKa. 3akon Jxoyma—Jlenna.

MOMHOCTB 3AEKTPUUECKOTO TOKA.
DneKTpOABUKYLIas cuia | BHYTpECHHEE

[Touck napopManmu 00 aTbTEPHATUBHBIX
HMCTOYHUKAX SHEPTUH, paboTa B TpyIIax.
BocnuTtanne Ha mpuMepe TUYHOCTEN YUEHBIX A.
bekkepens.

-BKJIIOYEHHE B YPOK UTPOBBIX MPOLEAYD,
KOTOPBIE TOMOTAIOT MOACPKATh MOTHBAIUIO --
o(OpMIIEHHBIM B paboTax Ipyrux
UccleIoBaTeNeil, HaBbIK MyOJIUIHOTO
BBICTYIUICHUSI TIEpEJ] ayAUTOpUEH,
apryMEHTUPOBAHUS U OTCTaWBaHUS CBOCH TOUYKHU
3peHusl.




CONPOTUBIICHUE HCTOYHMKAa TOKa. 3akoH Owma aid
MOJIHOM (3aMKHYyTOM) 3nekTpuyeckoil nenu. KopoTkoe
3aMbIKaHUE.

DNeKTpOHHasi MPOBOJAUMOCTb TBEPIABIX METAJIOB.
3aBUCHUMOCTh CONPOTHUBIICHUS METaJJIOB oT
Temrneparypbl. CBEpXITPOBOIUMOCTb.

DJIeKTpUYecKuil TOK B Bakyyme. (CBoiicTBa
3JIEKTPOHHBIX MMYYKOB.

[MomynpoBonnuku. CoOCTBEHHass W TpUMECHas
MPOBOJIUMOCTh  MOJYNPOBOAHUKOB. CBoiicTBa p-n-
nepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

DNEeKTpUYeCKUi TOK B pacTBOpax M paciuiaBax
AJEKTPOJUTOB.  DJEKTPOJUTHYECKAs  AUCCOLIMAIIMS.
DNEKTPOIH3.

DJIeKTpUYECKUi TOK B razax. CaMOCTOSTENbHBIN 1
HECAaMOCTOATENbHBIN pa3psan. Monuus. [lnazma.

TexHuueckue  ycTpoWcTBa U IPAKTUYECKOE

IIPUMEHEHHUE:  aMIEpPMETp,  BOJBTMETP,  peoCTar,
UCTOYHUKHM TOKa, 3JIEKTpOHArpeBaTebHbIE MPHOOPHI,
AJIEKTPOOCBETUTENBHBIE npudopHl, TEPMOMETDP
CONPOTHBIIEHUS, BaKyyMHBIH JHOJ, TEPMHUCTOPBl H
(boTope3ncTOpHI, MIOJIyIIPOBOIHUKOBBII JTIO/L,
raJIbBaHHKA.

Paznen 5. Pezeps 2 u

[ToBTOopenue N3yuenHoro marepuana 3a 10 kiacc

Bocrnutanue roroBHOCTH K 00pa30BaHHUIO, B TOM
YHUCJIe CaM000Pa30BaAHHUIO

11 ki

Pazpnen 1.
OJIEKTPOAUHAMMUKA-11 4

ITocTosiHHEIE MAaTrHUTEL. B3aumonelicTBue
MOCTOSIHHBIX MarHuToB. MarnutHoe mnojne. Bekrtop
MAarHUTHOM  WMHAyKuuu. [lpuHoun — cynepno3uuuu

— YCTaHOBJIEHHE JJOBEPUTEIBHBIX OTHOLIEHUM
MEXKIy YUYUTEIEM U €r0 YUEHUKaMHU,
CIOCOOCTBYIOLIUX MTO3UTUBHOMY BOCHPUSATHIO
y4daimucs TpeboBaHui ¥ Mpoch0 yuuTens,




MAarHUTHBIX MOJIeW. JIMHUM MAarHUTHOM WHIYKLMH.
KaprnHa  nuHMH ~ MarHUTHOM  MHAYKIMM  ITOJIS
IIOCTOSIHHBIX MarHUTOB.

MarnuTtHOe nojie NpoBOAHMKA C TOKOM. Kapruna
JUHUANA UHIYKIMA MarHUTHOTO MOJIsl JJIMHHOTO MPSIMOTO
MPOBOJHMKA M 3aMKHYTOTO KOJBLEBOTO IPOBOJAHUKA,
KaTymkd ¢ TokoM. OmbeiT Opcrtena. B3anmoneiicTBre
MIPOBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIpaBJICHUE.

Cuna JlopeHua, €€ MOIyJb U HalpaBJliCHUE.
JIBrokeHuEe  3apsDKEHHOW  YacTUIbl B OJTHOPOJHOM
MarHuTHoOM noje. Padorta cuisl Jlopenna.

SIBneHue 2IIEKTPOMAarHUTHOM UHAYKIUU. IloTtok
BEKTOpPa MarHUTHON MHAYKIIMHU. DJIEKTPOIBIKYIIAs CHUIa

UHAYKIMH. 3aKOH  DJIEKTPOMAarHUTHOM  HMHIYKUUHU
®Dapanes.
Buxpesoe DIEKTPUYECKOE mnoJie.

DONEeKTpOABMKYIIasl CWIa HMHAYKUMM B IPOBOJHHMKE,
JBYOKYLIEMCSI IOCTYTIATENbHO B OTHOPOAHOM MarHATHOM
ToJIE.
IIpaBuio Jlenna.
NHIyKTUBHOCT. SBnenune CaMOMHIYKIUU.
ONEeKTPOABMKYLIAsl CUJIA CAMOUHIYKLIVH.
OHeprus MarHUTHOTO TOJIS KaTYIIKHA C TOKOM.
DNEKTPOMarHuTHOE MOJIE.
TexHnueckue ycTpoiucTBa U NPaKTUYECKOE IPUMEHEHUE:!
IIOCTOSIHHBIE MAarHUTBHI, 3JIEKTPOMAarHuThI,
3JIEKTPOJIBUraTeNb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTHLL,
UHAYKIMOHHAS TEYb.

MIPUBJICUECHUIO UX BHUMAHUS K 00CyX1aeMOi Ha
ypoke UH(OopMaIuy, akTUBU3ALMH UX
[I03HABATEIBHOM JESTEIbHOCTH; — OOYXKIEHUE
IIKOJILHUKOB COOJIIOAATh Ha YPOKE
OOIIENPUHATHIC HOPMBI ITOBE/IEHUS, ITPaBUIIa
OOIIEHUS CO CTapIIUMH (YIUTEISIMH) U
CBEPCTHUKAMH (ILKOJIBbHUKAMH ), TPUHIUITBI
yueOHOM TUCIUIUIMHBI U CAMOOPTaHU3alUN; —
IIPUBJICYCHUE BHUMAHUS IIKOJIBHUKOB K
LIEHHOCTHOMY aCIIEKTy M3y4aeMbIX Ha ypOKax
SBJICHUH, OpraHu3anus ux paboTsl ¢
IIOJIy4a€MOM Ha YPOKE COLMAJIbHO 3HAYUMOU
uHpopMalyel — THUIMUPOBAHUE €€
00CYX/IeHUs, BbICKa3bIBAHUS YUAITUMHCS CBOETO
MHEHHS IO €€ MOBOJLYy, BEIpaOOTKH CBOETO K HEl
OTHOILECHUS; — UCIIOJIb30BaHNE BOCIIUTATENBHBIX

Paznen 2. KOJIEBAHUA U
BOJIHbBI-24 4

cucrema. CBoOopaHbIe
MeXaHW4YeCKue KojieOaHus. ['apMOHUYECKHEe KOJIeOaHUs.
[lepuon, wyactoTa, ammuuTyaa W ¢asa KoJcOaHMIA.

KonebarensHas

JEMOHCTpAIIHS ACTAM IPUMEPOB
OTBETCTBEHHOTO, IPaXIaHCKOTO MTOBECHUS,
MIPOSIBIICHUS YEIIOBEKOIIFOOUS U




IIpyxvHHBIM MaATHUK. MaTremMaTU4eCKUN MAasTHHK.
VYpaBHeHne rapmMoHuueckux koseOanuil. [IpeBpaiienue
SHEPIUU MPU FrapMOHUUYECKUX KOJICOAHUSX.

KonebarenbHblii KOHTYP. CBoOosiHBIE
3JIEKTPOMAarHUTHbIE Kosie0aHus B u1eaIbHOM
KoJIe0aTeTbHOM KOHTYDE. Amnanorus MEXITY

MEXaHUYECKUMH U DJICKTPOMArHUTHBIMH KOJICOAHHSIMU.
@®opmyna TomcoHa. 3aKOH COXpaHEHUsI SHEPIMM B
U7eabHOM KOJIeOaTeThbHOM KOHTYPE.

[IpencraBiaenue o 3aryxarommx KoOJeOaHUSX.
BriHyxneHHbIe MexaHuueckue KojieOaHus. Pe3onHanc.
BoIHyKIeHHBIE 37IEKTPOMAarHUTHBIE KOJIeOaHUsI.

Ilepemennblii TOk. CUHYCOUAAIBHBINA IEPEMEHHBIN
TOK. MOIIIHOCTh TIEPEMEHHOTO TOKAa. AMIUTUTYIHOE H
JEUCTBYIOIIEE 3HAYCHUE CHIIBI TOKA M HAITPSIAKEHHUS.

Tpanchopmarop. IlpousBoactBo, mepemada u
MOTpeOJIeHNE ANEKTPUISCKON IHEPTUU. DKOJIOTUIECKUE
PUCKH TP TIPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa

WCIIOJIB30BAHUS  DJIEKTPOAHEPIMH B  MOBCEIHEBHOM
KU3HH.

TexHuueckue  ycTpoWcTBa U IPAKTUYECKOE
MIPUMEHEHHE:  JJIEKTPUYECKUH  3BOHOK, TE€HEpaTop
MIEPEMEHHOT O TOKa, JUHUH AJEKTpoIepeaay.
[Ipenomiienne cBera. 3aKOHbI NPEJOMJIEHUS CBETa.
AOCONIOTHBIM ~ TIOKa3zaTenb  mpenomieHus.  [lomHoe

BHyTpeHHee oTpakeHue. [IpeaenbHblii yroi MOIHOTO
BHYTPEHHETO OTPAXKEHHUSL.

Hucniepcus cBeta. CI0XHBIA COCTaB OEI0ro CBETA.
[Ber.

Cobuparoniye u paccewBarolve JWH3bI. TOHKas
nuH3a. DOKYyCHOE pacCTOSTHUE M ONTHYecKas Ccuja

T00pOCEPICYHOCTH, Yepe3 moao0p
COOTBETCTBYIOIIMX TEKCTOB [Tl UTCHHUS, 3214
JUTSL pEIIeHus], IPOOJIEMHBIX CUTYAIUH JIIs
00CYX/ICHUS B KJIaCCe; — IPUMEHECHUE Ha YPOKE
HHTEPAKTUBHBIX (OPM pabOThI yUaIuxcs:
HMHTEJUIEKTYaJIbHBIX UI'P, CTUMYJIUPYIOIINUX
MO3HABATEIbHYI0 MOTHUBAIIMIO IIIKOJHHUKOB,;
ANAAKTHYCCKOIO TC€aTpa, r/I€ MOJy4YCHHBIC Ha
ypOKE 3HaHHUS OOBITPHIBAIOTCS B TEATPATBHBIX
IIOCTaHOBKaXx; I[I/ICKYCCI/II\/JI, KOTOPBIC AAI0T
yYanumMcsi BO3MOKHOCTh IPHOOPECTH OTBIT
BCACHUA KOHCTPYKTHBHOT'O AHAJIOTa; prnHOBOfI
paboThI MWK PabOTHI B Mapax, KOTOPhIE yuaT
IITKOJILHUKOB KOMaHIHOW paboTe u
B3aUMOJICHCTBHUIO C IPYTHMHU JIECTHMU;




ToHKOH  nuH3bL.  [locTpoenme  m300pakeHuil B

coOuMparmux ¥ pacceuBaronux JuH3ax. Dopmyna

TOHKOM JIMH3EIL. Y BEeJIMUCHHUE, TaBaeMOe JIMH30H
Pa3znen 3. OCHOBbBI ['pannns MIPUMEHUMOCTHU KJIaCCUYECKOH | — BKJIFOUEHHE B YPOK HTPOBBIX MPOIIEIYP,
CIIEHUAJIBHOU TEOPUMN MEXaHUKH. [locTynarsl CreIHUaIbHOMN TEOpUH | KOTOPbIE OMOTAIOT MOIEPIKATH MOTHBAIIHIO

OTHOCHTEJIbHOCTH-44

OTHOCUTCJIBHOCTU: HWHBAPUAHTHOCTH MOAYJId CKOPOCTH

CBCTa B BaKYYMG, HpI/IHHI/IH OTHOCHUTCIIBHOCTHU
OUHNITENHA.
OTHOCHUTENBbHOCTH OJTHOBPEMEHHOCTH.

3ameneHe BpEMEHU U COKpAIllEHNUE AJINHBL.
DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUILIBI.

CBs3p MacChl € DHEPrued W HMIIYJbCOM
PENASATUBUCTCKOM YaCTHLIBI. OHeprus TIOKOSI.
I'eomerpuyeckas OIITHKA. IIpssMonuHenHOE

pacnpoCcTpaHEHHE CBE€Ta B OAHOPOJHOM cpexae. Jlyu
cBeTa. ToueUHbIN HCTOYHUK CBETA.

OtpaxxeHne cBeTa. 3aKOHbl OTPAXXEHHUsSI CBETA.
[TocTpoenne n300pakeHU B IIIOCKOM 3epKalle.

JeTeH K MOJYYECHHIO 3HAHWI, HATA)KUBAHHUIO
MMO3UTHUBHBIX MEKINYHOCTHBIX OTHOIIICHUI B
KJIacCe, TOMOTAOT YCTaHOBJICHUIO
n00poxeNnaTenbHON aTMOoc(hepsl BO BpeMs
ypoKa; — opranuzarus medcraa
MOTHUBUPOBAHHBIX U APYJAUPOBAHHBIX YUALIUXCSA
HaJl KX HEYCIIEBAIOIIMMU OJHOKIACCHUKAMM,
JTAIOIIEro MIKOJbHUKAM COIIHAIBLHO 3HAUYMMBIHN
ONBIT COTPYAHUYECTBA U B3aUMHOW IIOMOILIH;

Pasnen 4. KBAHTOBAAA
DOU3UKA-154

@otonbl. dopmyna [lnmaHka cCBA3M BHEPruu
($oTOHA C ero YacTOTOW. DHEPTUS U UMITYJILC POTOHA.

OtkpeiTHe U uccnenoBanue Gporoddpdexra. OnbIThH
A. T. CroneroBa. 3akoHbl (oTorddexra. YpaBHEeHHE
Onnmreitna s gorosddekra. «Kpacnas rpanuma»
dotorddekra.

JlaBrierune cBeta. OnwiTel [1. H. JIeOenena.

XUMHYECKOE AEHUCTBUE CBETA.

TexHuueckue  ycTpoWcTBa U IPAKTUYECKOE

pUMeHEHHEe: (OTOAIEMEHT, (POTONATUHUK, COJIHEUHAs

MHUIMAPOBAHUE U TOJIePKKa
HCCIIEI0BATENbCKOMN AEATEIbHOCTH IIKOJIbHUKOB
B PaMKax pean3aliil UMU UHIUBUIYaIbHBIX U
IPYNIIOBBIX UCCIEI0BATENIbCKUX IPOEKTOB, YTO
JacT IIKOJIBHUKAaM BO3MOXHOCTb IIpUoOpecTn
HAaBbIK CAMOCTOSITEJIbHOTO PEIICHUS
TEOopeTUYECKOi MpoOIeMBlI;




Oarapesi, CBETOAHO.

Paznen 5. DJIEMEHTDI
ACTPOHOMHMHN
ACTPO®U3UKU-Tu

Otamnbl pa3BuTUa acTpoHoMuu. I[IpuknagHoe u
MUPOBO33PEHUYECKOE 3HAUCHHE aCTPOHOMMH.

Bun 3Bé3qnoro HebGa. Co3Be3amsi, sipKUe 3BE3IBI,
IJIAHEThI, UX BUAUMOE IBHKCHHE.

Conneunas cucrema.

Connne. ConHeuHass aKTUBHOCTh. MCTOYHMK
sHeprun ConHula W 3BE37. 3BE3ABI, WX OCHOBHBIC
XapaKTepUCTUKH. JlMarpamma «CHeKTpajdbHbIA Kiacc —
CBETUMOCTbY». 3BE3/bl TJIABHOW IOCIIEIOBATEIBHOCTH.
3aBHUCHUMOCTEL «Macca — CBETUMOCTDLY I 3BE3] INIaBHOU
MOCJIeIOBAaTENIbHOCTU. BHyTpeHHee cTpoeHue 3BE3.
CoBpeMeHHBIE TMPEACTABICHUS O NPOUCXOXKIECHUH H
sBomtounK CoJiHIA U 3BE3/. DTallbl )KU3HU 3BE3.

Muneunsiii [IyTs — Hama 'anaktuka. [lonoxenue u
newkenne Comana B [amakTuke. TaJIaKTHUK.
Papnoranaktukun u kBazapbl. UEpHBIE IOBIPHI B Sapax
TaJIaKTHUK.

Tunst

Bcenennas. Pacmmpenue Bceenennoil.  3akoH
Xab6na. Pasberanme ramaktuk. Teopus bombiioro
B3pbIBa. PenmmkroBoe n3iydeHue.

MacmrabHast CTpYKTypa Bcenennon.
Meraranakruka.

Hepeménnsie mpobieMbl aCTpPOHOMUMU.

MHULMUPOBAHUE U MOAIEPIKKA
UCCIIEI0BATENBCKON €S TENbHOCTH IIKOIbHUKOB
B paMKax peajii3allid UMY UHAUBUyaJIbHBIX U
IPYNIIOBBIX UCCIIEIOBATENBCKUX TPOCKTOB, YTO
JacT IKOJIBHUKAaM BO3MOXHOCTH IPUOOpecTH
HaBBIK CAMOCTOSITEIBHOTO PEIIEHUS
TEOpPEeTUYECKON MPOOIEMbl, HAaBBIK
reHepupoBaHus U 0popmIIeHUsI COOCTBEHHBIX
u7el, HaBBIK YBaXXUTEIBHOTO OTHOLICHUS K
Yy>KUM HJIeIM, OOPMIIEHHBIM B paboTax
APYTUX UCCIe0BaTeNeH, HaBbIK My OIUMYHOTO
BBICTYIUICHUS TIEPE]] ayAUTOpUEH,
apryMEHTHPOBaHUS U OTCTaUBaHMs CBOCH TOUKHU
3peHus;

Pazgen 6. OBOBIIAIOIIEE
[TOBTOPEHUE-4

[Moeropenue yuebHOro Matepuana 10-11 kmacca

oopmienHune B paboTax Ipyrux
HCCIIeIoBaTeNeil, HaBbIK MyOIHYHOTO
BBICTYIUICHHMS TIEpE] ay AUTOPHUEN,
apryMEHTHUPOBAHHUS M OTCTAMBaHHsI CBOCH TOYKH
3peHHsl.

Paznen 7 pesepBHOE Bpems-3 4

[ToBTOpenue yuebHoro marepuana 10-11 kimacca

odopMIIeHHHE B pab0OTax APYTrHX




ucclieIoBaTeNeH, HaBbIK My OIMYHOTO
BBICTYIUICHMS IIEPEN ay IUTOPUEH,
apryMEHTUPOBAHUA U OTCTAUBAHUS CBOEH TOUKHU
3peHusl.

I[nanupyemblie pe3yJibTAThI

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS y4ueOHOro npeamera «Pu3MKa» NOJKHBI OTPakaTb TOTOBHOCTh U CHOCOOHOCTH OOyYaroIIMXCs
PYKOBOJICTBOBATHCS C(POPMHUPOBAHHONW BHYTPEHHEH MO3UIMEN JIMYHOCTHU, CHUCTEMOM LIEHHOCTHBIX OpPUEHTALUH, MO3UTUBHBIX BHYTPEHHHUX
yOex1eHH, COOTBETCTBYIOILUX TPAAULIMOHHBIM IIECHHOCTSM POCCHICKOT0 OOILECTBa, PACIIMPEHHE KU3HEHHOTO OIbITa M OIbITA J1eATEIbHOCTH
B IIPOLIECCE peaIn3al[ii OCHOBHBIX HAIlpaBJICHUH BOCIIUTATEIbHON AESITEILHOCTH, B TOM YHCJIE B YACTH!

1) rpamaaHCKOr0 BOCIIMTAHMSA:

c(OPMHPOBAHHOCTb I'PAXKJAHCKOM MO3UIUH 00y4YaroLIerocs Kak akTHBHOTO U OTBETCTBEHHOIO WJIEHA POCCHICKOro O0IEeCTBa;

HOPUHATHE TPAJUIMOHHBIX O0IIEYEeIOBEYECKUX T'YMaHUCTUUECKUX U IEMOKPATHUYECKUX LIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JAEATEIbHOCTh B HHTEpPECax TPaKJaHCKOro OOIIecTBa, ydacTBOBAaTh B CAMOYIIPABICHHU B
00pa30BaTebHON OpraHu3aluu;

YMEHHE B3aUMOJIEHCTBOBATh C COL[MAIbHBIMU HHCTUTYTAMU B COOTBETCTBHHM € UX (YHKLUSMHU U HA3HAUECHUEM;

TOTOBHOCTb K T'YMaHUTapHON U BOJIOHTEPCKOU NEATEIBHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHUS:

c(OpMHUPOBAHHOCTh POCCUMCKON I'pa)1aHCKOW UACHTUYHOCTH, IaTPUOTHU3MA;

LICHHOCTHOE OTHOILIEHUE K FOCY1apCTBEHHBIM CUMBOJIAM, IOCTHXKEHUSAM POCCUHCKUX YUEHBIX B 001aCTH (PU3UKU U TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTh OLIEHMBATh CHUTYAlMI0 U NPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTUPYSACHh HAa MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHCJIE B IEATEIBHOCTH YYEHOTO;

0CO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTONUNBOro Oy IyIIero;

4) 3cTeTHYeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIIIEHHE K MUPY, BKIIFOYAs SCTETUKY HAYIHOTO TBOPYECTBA, MPHUCYIIEro (PU3NIECKOHN HayKe;

5) TpyaoBoro BocnuTaHus:




WHTEPEC K pa3Iu4HbIM cepaM npodecCHOHANBHON AeSITeTFHOCTH, B TOM YUCIIE CBSI3aHHBIM ¢ (PU3UKOM M TEXHUKOM, yMEHUE COBEPIIAThH
OCO3HAHHBIN BBIOOP OyayIiei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TIAHbI;

TOTOBHOCTB 1 CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPa30BaHMIO B 00J1aCTH (DU3UKH HA TIPOTSHKCHUH BCEH KU3HU;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH IKOJIOTUIECKOU KYJIBTYPhI, 0OCO3HAHHUE TT00AIEHOTO XapaKTepa dKOJIOTHYECKUX MPoOIeMm;

IUTaHUPOBAHKE U OCYIIECTBIICHNE JICHCTBHUI B OKPY’KaIOIICH cpe/ie Ha OCHOBE 3HAHUS 1IEJIeH yCTOMYMUBOTO PA3BUTHS YE€JIOBEUECTBA;

paciMpeHue onbITa AeSITeNbHOCTH HKOJIOTMYECKOM HAalIpaBICHHOCTH Ha OCHOBE UMEIOUINXCS 3HAHUN 1o (pu3mKe;

7) 1EHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHISI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs (PU3MUECKON HAYKH,

OCO3HAHWE IIEHHOCTH HAy4YHOW JIEATEIHHOCTH, TOTOBHOCTh B TIPOIECCe U3YYCHHUS (PU3NKH OCYIICCTBISATH MPOCKTHYIO H
UCCJIEIOBATENbCKYIO AESITEIbHOCTh HHIUBUAYAILHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIC YHHBeEPCAJIbHbIE YUeOHbIe 1eHCTBHSA
ba3zoBble Jornuyeckue JelcTBUA:
CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTyaIM3UPOBATh MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
ONpeAeIATh UENU IeITeIbHOCTH, 33/1aBaTh MAPAMETPhI U KPUTEPUU UX JOCTHKEHUS;
BBISBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBAEMBIX (PUBUUYECKUX SIBIICHUSX;
pa3pabaTbIBaTh IUIaH pelIeHUs IpoOIeMbl ¢ yUETOM aHaIH3a UMEIOIINXCSI MaTePUAIbHBIX 1 HEMAaTepPHAIbHBIX PECYPCOB;
BHOCHUTDH KOppeKTI/IBI)I B ACATCIIbHOCTDh, OICHUBATH COOTBECTCTBHEC peBy.]'II)TaTOB oejaiaM, OICHUBATh pI/ICKI/I HOCJ'IGI[CTBI/Iﬁ JACATCIIBHOCTH,
KOOPJIMHUPOBATH U BHITIOJHATH Pa0OTY B YCIOBHIX PEATHbHOTO, BAPTYAJILHOTO M KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHSI,;
pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MIPH PEIICHUH KU3HEHHBIX MPoOIeM.
ba3oBble uccieaoBarebCcKue JeHCTBHA:
BJIIAACTH Hay‘-IHOI\/JI TGpMHHOJ’IOFHGfI, KIITFOUYCBBIMU TTOHATUAMU U METOAAMU (bHBH‘IGCKOfI HayKI/I;
BJIAJICTh HABBIKAMHU YUYEOHO-HCCIIEOBATEIBCKON M TPOCKTHOM ACATEIHHOCTH B 00JACTH (PU3MKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITEILHOMY MOMCKY METO/IOB pelIeHHs 3aa4u (U3MUECKOTO COJEPKAHUS, MPUMEHEHHUIO Pa3INYHBIX METOI0B MO3HAHMUS;
BJIaACTh BUAaAMU JOCATCIIBHOCTHU IIO Honyqumo HOBOI'O 3HAaHHA, €TI0 I/IHTepHpeTaLII/II/I, HpGOGpaBOBaHI/IIO )41 HpI/IMeHeHI/IIO B pa3JII/I‘IHI>IX
y4eOHBIX CUTYaIUsAX, B TOM YHCJIE MIPH CO3/IaHUH YIEOHBIX IPOSKTOB B 00IaCTH (PHU3HKH;
BBIABJISITh NIPUUYMHHO-CIIEJICTBEHHBIE CBA3W W aKTYaJIU3UPOBATh 3a7ady, BBIIBUIATh TMIOTE3y €€ PEIICHUS, HAXOAUTh apryMEHThI IS
JI0Ka3aTelIbCcTBa CBOMX YTBEPKICHUIM, 3a1aBaTh NapaMeTPbl U KPUTEPUH PELICHUS;



AHAJIM3UPOBATL IMMOJYYCHHBIC B XOAC PCHICHUA 3aJavdu pPE3YJIbTAaTbl, KPUTUUYCCKH OLCHUBATH HUX IOOCTOBCPHOCTb, HPOTHO3UPOBATH
HN3MCHCHHEC B HOBBIX YCJIOBUAX;

CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a]]a4l B 00pa30BaTEIbHOM 1€ATEIHHOCTH, B TOM YUCJIE MPU U3yUYEeHUU PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

YMCETh NICPCHOCUTL 3HAHUA 10 (1)I/ISI/IKG B IPAKTUYCCKYIO 06HaCTL KU3HCACATCIIbHOCTH,

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIIBUTaTh HOBBIE UJIEH, MpeJyIaraTh OPUTHHAIbHbBIE TOIX0Abl U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 3324, AOMYCKAIOIINE aJbTePHATUBHBIC PEIICHUS.

Paborta ¢ unopmanmeii:

BJIaACTb HABBIKAMU IMOJTYYCHHA HH(bOpMaHHI/I (i)I/IBI/I‘IGCKOFO COACPIKaHUA U3 UCTOYHUKOB PAa3HBIX TUIIOB, CAMOCTOATCIIbHO OCYIICCTBIIATH
MOMCK, aHaJIN3, CHCTEMAaTU3allMI0 U UHTEPIIPETaluI0 HH(POPMALK Pa3IMYHbIX BUIOB U (YOPM MpeICTaBICHHUS;

OILICHUBATh JJOCTOBEPHOCTH MH(OpMAIIHH;

HCIIOJIL30BaTh CpPCACTBA I/IH(bOpMaI_[I/IOHHBIX U KOMMYHUKAIITUOHHBIX TEXHOJIOTUHA B pPCIICHUKN KOTHUTUBHBIX, KOMMYHHUKATHUBHBIX H
OpPTraHU3aIMOHHBIX 3a/1a4 C COONIOJICHHEM TpeOOBaHUI SPrOHOMHKH, TEXHUKH OE30MacCHOCTH, TUTHEHBI, PeCypcocOepekeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCTHl (PHU3UUECKOTO COACpPKAHUS B PazNUYHbIX (opMmMaTax ¢ Y4ETOM Ha3HaueHUs WH(GOpPMALUK U LENEBON ayIuTOPHH,
BBIOMpAsi ONTUMANIBHYIO (hOpPMY MPEICTABICHHS U BU3YaTU3AIHH.

KoMMyHuKaTHBHbBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

OCYILECTBIIATH OOILEHHE HA YpOKax (PU3MKH U BO BHEYPOUHOH J1€ATEIIbHOCTH;

pacro3HaBaTh MPEINOCHUTKNA KOH(DIUKTHBIX CUTYAIM U CMATYATh KOH(IUKTHI;

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOIO TOYKY 3PEHMS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

IIOHUMATh U MCII0JIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHUBHUyalIbHON pabOThI;

BBIOMPATh TEMAaTHKY U METOJIbI COBMECTHBIX JEHCTBUI C yu€TOM OOIINX HHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 4JieHa KOJJICKTHBA,

IPUHUMATH L€ COBMECTHOM NEATENbHOCTH, OPTaHU30BbIBATh U KOOPAMHHUPOBATH JEHUCTBUSA MO €€ NOCTHKEHHUIO: COCTABIIAThH IUIAH
NeMCTBUH, pacTipeieNisATh POJId C y4ETOM MHEHUH YYaCTHUKOB, 00CY>KAaTh Pe3yIbTaThl COBMECTHOI paboThI;

OLICHMBATh Kau€CTBO CBOEI0 BKJIAJ[a U Ka)KJJOTO YYaCTHUKA KOMaH/Ibl B OO pe3ynbTar o pa3paboTaHHBIM KPUTEPUSIM;

IpeJIaraTb HOBBIE MIPOCKTHI, OLICHUBATH UICH C MTO3ULUN HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKOW 3HAYNMOCTH;

OCYILECTBJIATh MO3UTUBHOE CTPATETMUECKOE TMOBEACHHE B PA3IMUYHBIX CHUTyallUsAX, HPOSIBIATH TBOPYECTBO M BOOOpakeHUE, ObITH
MHUIMaTUBHBIM.



Pery/siTUBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE JAeiicTBUS
Camoopranu3anusi:
CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIbHYIO JEATEIbHOCTh B 00JIACTH (PU3UKU M aCTPOHOMHH, BBISIBISITH MPOOJIEMBI, CTaBUTh U
dbopMynupoBaTh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENILHO COCTABIISAThH IJIAH PEIICHUs PACUETHBIX M KaYECTBEHHBIX 3aJad, IUIaH BHIMOJHEHHS MPAKTHYECKOH paboOThl ¢ yu&ToM
UMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEH U MPEOYTECHUIH;
JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
paciupsaTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATNIOYTCHUN;
JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €T0, OpaTh Ha CeOst OTBETCTBEHHOCTH 32 PEIICHUE;
OIICHUBAThH MPUOOPETEHHBIH OIIBIT;
croco0cTBOBaTh (POPMHUPOBAHUIO M TIPOSBICHHUIO APYIUIIMA B 001acTH (U3HMKH, MOCTOSHHO IOBBIIIATH CBOM 00pa3oBaTENbHBIA W
KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHATbHBII HHTEJVIEKT:
JIaBaTh OIEHKY HOBBIM CUTYAaIIMsIM, BHOCUTh KOPPEKTHUBHI B I€SITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB LIETISIM;
BJIa/I€Th HaBbIKaMU MMO3HABATEIbHON peQIIEKCHH KaK OCO3HAHMSI COBEPIIAEMbIX JEHCTBUI U MBICTUTENIbHBIX MTPOLIECCOB, UX PE3YJIHTATOB
1 OCHOBAHHU;
UCTIONIE30BATh MPUEMBI pe(IICKCUU ISl OLIEHKH CUTYallud, BEIOOpa BEPHOTO PEIICHUS;
YMETh OIIEHUBATh PUCKHU U CBOCBPEMEHHO MIPUHUMATD PEIICHUS TI0 UX CHUKEHUIO;
IMPUHUMATh MOTHUBBI U ApTYMEHTHI IPYTHX IPU aHAIHU3€E PE3yIbTaTOB AESITEIbHOCTH;
MPUHUMATH ce0sl, MOHMUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;
MPUHUMATh MOTHBBI U ApTYMEHTHI JPYTHX NIPHU aHAITH3E PE3yIbTaTOB ACITEILHOCTH;
MPU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.
B nporecce nocTrkeHuss TUYHOCTHBIX PE3YyJIbTATOB OCBOCHUS MPOrpaMMbI Mo (U3MKE AJI YPOBHS CpeAHEro oluiero oOpa3zoBaHUs y
00y4aroIINXCsl COBEPILIEHCTBYETCS SMOIIMOHATBHBIN HHTEJUIEKT, MPEAIoIararonii copMUpPOBAaHHOCTE:
CaMOCO3HaHUs, BKJIIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE IMOLIMOHAILHOE COCTOSIHUE, BHIETh HAMPABICHUS Pa3BUTHUS COOCTBEHHOM
HIMOIMOHAIBHOM c(epbl, OBITh YBEPEHHBIM B ce0e€;
CaMOPETYJIMPOBAaHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, yYMEHHE TMPUHUMATh OTBETCTBEHHOCTh 3a CBOE TOBEICHHE, CIIOCOOHOCTH
aJanTUPOBATHCS K SMOIMOHATIBHBIM U3MEHEHUSIM U MPOSIBISTH THOKOCTb, OBITH OTKPHITHIM HOBOMY;
BHYTpPEHHE! MOTHBAIIUU, BKIIIOYAIOIIEH CTpEeMJICHHE K JOCTH)KCHUIO IIeNTU U yCIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JIeHCTBOBATH
HWCXOJIST M3 CBOUX BO3MOYKHOCTEI;



AMITATUH, BKJIIOYAIOUICH CIIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHME JIPYTHX, YUUTHIBATh €T0 MPHU OCYIIECTBICHUH OOIICHUS,
CIIOCOOHOCTh K COYYBCTBHIO M CONIEPEKUBAHUIO;

COLMAJIBHBIX HABBIKOB, BKJIFOYAIOLIMX CIOCOOHOCTh BBICTPAWBaTh OTHOUIEHUS C APYTUMH JIIOJAbMH, 3a00TUTHCS, MPOSABISTH UHTEPEC U
pasperiatb KOH()IUKTHI.

INPEAMETHBIE PE3YJ/IBTATbBI

K xoniy o6ydenus B 10 kiacce npeaMeTHbie pe3ybTaThl HA 6a30BOM YPOBHE JOJDKHBI OTpaxaTb c(hOpMHUPOBAHHOCTh Y 00YyHAIOLIHXCS
YMCHHM:

JEMOHCTPUPOBATh Ha MpPHUMEpax pojb U MecTo (M3UKH B (OPMHPOBAHWU COBPEMEHHON HAydHOW KapTUHBI MHpa, B Pa3BHTUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B MPAKTUYECKOMN AEATEIbHOCTH JIIOACH;

YUUTBIBaTh TPAHUIBl MPUMEHEHHMsS W3YyYEHHBIX (U3MUECKUX MoJeNell: MaTepuajbHas TOYKa, HMHEpLMaibHas CUCTeMa OTCUYéTa,
abCoNIIOTHO TBEPAOE TENO, UACAIBHBIM Ta3, MOAEIH CTPOCHHUS Ta3oB, >KUIKOCTEH W TBEPHABIX TN, TOUCYHBIH AIIEKTPHUUYECKUI 3apsii NpU
perieHnn GU3NYECKHUX 3a71a9;

pacno3HaBaTh (pU3MUECKUE SIBICHUS (IIPOLECCHI) U OOBACHATh UX HAa OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJIIPHO-KUHETHYECKON TeOpuu
CTPOEHUS BELIECTBA U AJIEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JABMKEHHE, CBOOOIHOE MaJICHUE Tell, JBI)KEHUE
10 OKPYXKHOCTH, WHEpLus, B3aumojeiictsue Ten, auddysus, OpoyHOBCKOE ABIKEHHE, CTPOCHHE XHUIKOCTEH M TBEPIBIX TeJN, U3MEHEHHE
o0béMa Tes MpU HarpeBaHUM (OXJIAXKACHHUM), TEIJIOBOE PABHOBECHE, HCIIAPEHUE, KOHJEHCAIs, IUIaBJIEHUE, KPHUCTaUIM3alMs, KUIIEHHE,
BJIQ)KHOCTh BO3/lyXa, MOBBIIICHUE JABJICHUS Ta3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBA3b MEKIY IIapaMeTpamMH COCTOSHHUS Ta3a B
M30MpoLECccax, JIEKTPU3aLUs Tell, B3aUMOAECUCTBHE 3aps0B;

OIMCHIBATh MEXAaHUYECKOE JIBUKECHUE, HCIIONB3Ys (PU3NYECKHUE BEIMYUHBI: KOOpAWHATA, MYTh, MEpeMelIeHHe, CKOPOCTh, YCKOPEHHE,
Macca Tena, CUjla, UMITYJIbC Teja, KWHETUYecKasi SHEprus, MOTeHLIMaJIbHasl SHEPrusi, MexaHuueckas padoTa, MEXaHHYECKas MOILHOCTb; IPH
ONHCAaHUM MPABWIBHO TPAKTOBaTb (PU3UUECKUN CMBICI HCIHOJIb3YyEMbIX BEIMYUH, UX OOO3HAYEHHMs M E€IMHHUIBI, HAXOAUTh (OPMYIIHI,
CBSI3bIBAOIME JTAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH BETMUYMHAMU;

OIMCHIBATh U3yUEHHBIE TETIJIOBbIE CBOMCTBA TN U TEIUIOBBIC SBJICHUS, UCIIONb3Ys (PU3NYECKHE BETMUMHBL: JaBlIeHHE ra3a, TeMIeparypa,
CpelHssl KUHETHYeCKas HHEPrusi XaoTUYECKOro IBMXKEHMS MOJIEKYJ, CpPEJHEKBaJgpaTH4Hasi CKOPOCTb MOJEKYJ, KOJMYECTBO TEIUIOTHI,
BHYTPEHHs JHEprusi, pabora rasa, K03()p(UIUEHT MOJE3HOr0 NEMCTBUS TEIUIOBOIO JBHIaTessl; MPU ONMCAHUU IPABUIBHO TPAKTOBATh
(Gu3MUeCKUil CMBICI HCHOJIb3YEMBIX BEJIWYHMH, UX O003HAUEHUS M EIUHMIbI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOLINE IAaHHYIO (DU3HUYECKYIO
BEJIMYMHY C JPYTMMH BETUUYMHAM;

OINMCHIBATh U3YUYCHHbBIE JIEKTPUUECKHUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKHE SBICHMS (IIPOLIECCHI), UCHOIb3Ys (PU3MUECKUE BEIUYUHBI:
JNEKTPUYECKUN 3apsAll, JJICKTPUUYECKOE II0JIe, HANPSHDKEHHOCTh IIOJIA, IOTEHLHWAN, Pa3HOCTh IIOTCHIMAIOB;, IPU ONMCAHWM IPABHIIBHO



TPAaKTOBaTh (PU3UYECKUN CMBICI HCIIONB3YeMbIX BEIMYMH, MX O0O3HAuEHHUs M EIWHUIIBI; yKa3blBaTh (HOPMYJIbI, CBS3BIBAIOIIME JaHHYIO
(HU3HYECKYIO BETMYUHY C IPYTHMH BEITHYHHAMM;

aHATM3UPOBATh (PU3NIECKHE MPOLIECCHI U SIBICHUS, HCIIONB3Ys (PU3MUYECKIE 3aKOHBI U MMPHHIUIIBL 3aKOH BCEMHUPHOTO TsAToTeHus, I, 11 u
11 3akoHbl HbIOTOHA, 3aKOH COXPAaHEHHS MEXaHMYECKOW JHEPIUH, 3aKOH COXPAHCHUS MMITYJIbCA, MPUHIIMIT CYMEPIIO3UIIUN CHJI, TTPHHIIUI
PaBHOIIPABUS MHEPLUUATBHBIX CUCTEM OTCUETA, MOJICKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS BEIIECTBA, T'a30BbI€ 3aKOHBI, CBA3b CpeAHEN
KAHETHYECKOW SHEPTHH TEIJIOBOTO JBMKEHHUS MOJIEKYJ ¢ aOCOJIOTHOM TeMIIepaTypoil, epBblii 3aKOH TEPMOJUHAMUKHU, 3aKOH COXPAaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3aKoH KysoHa, Mpu TOM pa3iindaTrh CIOBECHYIO (POPMYITHPOBKY 3aKOHA, €r0 MAaTEeMaTHUECKOE BBIPAKCHUE U YCIOBUS
(rpaHHI1IBI, 00JIACTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TNPHHLUIBI JEHCTBUA MAIIUH, NMPUOOPOB M TEXHUYECKUX YCTPOMCTB; pPa3lUYaTh yCIOBHS HMX O€30MacHOTO
UCTIOJIB30BaHUs B IOBCETHEBHOMN JKU3HU;

BBITTOJTHATH SKCIIEPHUMEHTHI TI0 UCCIICTOBAaHHUIO (PH3MUECKUX SBICHUHN U MPOIECCOB C HCITOIB30BAaHUEM NPSMBIX M KOCBEHHBIX U3MEPEHUH,
npu 3ToM (popMyIupoBaTh MPOOIEMy/3a1ady U TUIIOTE3y YYeOHOTO 3KCIIEPUMEHTa, COOUPATh YCTAHOBKY M3 MPEUIOKEHHOTO 000pYI0BaHUs,
IPOBOJUTH OMBIT U (POPMYITHPOBATH BHIBOBI;

OCYILECTBIISATh TMPSIMBIE U KOCBEHHBIE M3MEpEHUs (DU3MYECKMX BEIMYWH, TPU STOM BBHIOMpATh ONTHMAJBHBIN CHOCO0 M3MEpEHHS H
UCTIOJIB30BaTh H3BECTHBIC METO Bl OIEHKH ITOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh 3aBUCHMOCTH MEXIy (U3NYECKMMHU BEIMYMHAMHU C HCIOJIB30BAHHUEM NPSMBIX U3MEPEHHUH, MPU I3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHUPOBATh PE3yJIbTaThl MOJYYCHHOM 3aBUCHUMOCTH (DPU3MYECKMX BEIMYUH B BUAE TAOMUI] M TrpaduKoB, AeNaTh BBIBOJBI 110
pe3ysbTaTaM MCCIIeIOBAHMUS;

cobmomaTth TpaBuia O€30MacHOT0 TpyJda TMpPU TPOBEACHHHM HWCCIACAOBAaHMN B paMKax ydeOHOTO OSKCIEpPUMEHTa, Y4YeOHO-
UCCIIEIOBATEIILCKOW U MPOEKTHOM JCSITEIBHOCTH C HCIIOJb30BAaHHEM U3MEPUTEIILHBIX YCTPOUCTB M Ja00paTOPHOTO 000PYAOBAHMS,

pemaTh pacy€THbIC 3a7[auul C SIBHO 3a/laHHON (PM3MUECKOM MOJEINbI0, UCIOb3Ysl (PM3NYECKHE 3aKOHBI U MPUHIIMIIBL, HA OCHOBE aHAJIN3a
YCIIOBHSA 3a7[a4l BEIOMPATh (PU3UUECKYIO MOJIENb, BBIACIATh (DU3UUECKHE BEIWIHHBI U (POPMYIIbI, HEOOXOMUMBIE I €€ PEeUIeHHUs], TPOBOIUTh
pacué€Thl ¥ OIICHUBAThH PEATHHOCTD TIOJYYEHHOTO 3HAYCHUST (PU3NIECKOI BEITUUNHBL;

pemaTh Ka4eCTBEHHbBIE 3a/1a4H: BBICTPAUBATh JIOTHUECKU HEMPOTHBOPEUYHMBYIO IICTIOUKY PACCYKICHHUH C OMOPOI HA M3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PM3UUCCKHUE SIBICHUS;

UCIOJIb30BaTh NPU PEIICHHM YYEOHBIX 3a/ad COBPEMEHHbIC HH(POPMALMOHHBIE TEXHOJIOTUH JJIS TIOUCKA, CTPYKTYPHUPOBAHUS,
UHTEPIPETAlMd U TPEACTaBICHUS Y4eOHOW M HAYYHO-TIOMYJSIpHOW HWH(OpMAIUK, TOJTYYCHHOW M3 pa3IMYHBIX HMCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBATh MOTyYAEMYI0 HHPOPMAIIHUIO;

NIPUBOJIUTH TMPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH, OOBSICHCHHE TPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;



UCTIONb30BAaTh TEOPETHUYECKHUE 3HaHWS MO (PU3MKEe B TIOBCEIHEBHOHM >KM3HM IS obOecriedeHwsi 0e30MmacHOCTH Tpu OOpalieHuu C
npuOoOpaMy ¥ TEXHUYCCKHUMHYCTPONUCTBAMH, JUISI COXPAHCHHS 3I0POBbS U COOJIFOJICHUS HOPM 3KOJOTHYECKOTO TOBEJCHUS B OKPYKAIOIICH
cpene;

paboTaTh B TPYMIE C BBIIOJHEHUEM DPA3NIMYHBIX COLMATBHBIX POJICH, MIAHHPOBATh Pa0bOTy TPYMIBI, PAlMOHAIBHO paclpeneisaTh
00s13aHHOCTH U IUJIAHUPOBATHh ACSITENHFHOCTh B HECTAHIAPTHBIX CUTYAIUSX, aJICKBATHO OICHUBATH BKJAJ KaXXIOTO M3 YYACTHUKOB TPYMIHI B
pEIICHHEe pacCMaTPUBAEMOM MTPOOIICMEI.

K xonity oOydenust B 11 kiacce nmpeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE JTOJDKHBI OTPaXKaTh COPMHUPOBAHHOCTD Y 00YUYaAIOIIUXCS
YMEHUM:

JNEMOHCTPUPOBATh HAa MpHUMEpax poib M MecTo (u3uku B (OPMUPOBAHUM COBPEMEHHOW HAyYHOH KapTUHBI MHpa, B Pa3BUTHU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTUH, B IPAKTUYECKOMN ACATEIHHOCTHU JIIOJIEH, IIEJIOCTHOCTh U €AMHCTBO (PU3NUECKONU KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS U3YYCHHBIX (DU3NYECKUX MOJICIICH: TOUCUHBIN DJIEKTPUUECKHUM 3apsil, Tyd CBETa, TOUYCYHBIA HCTOUYHUK
CBeTa, sIepHasi MOJIeNIb aTOMa, HYKJIOHHAs! MOJIEJIb aTOMHOTO Si7jpa MPH pelieHny GU3NYECKUX 3a/1ay;

pacno3HaBaTh (u3MUecKue SBICHHS (TPOIECCh) U OOBIACHATH MX HA OCHOBE 3aKOHOB JIIEKTPOJMHAMUKH M KBAHTOBOH (DHU3HMKU:
JIEKTPUIECKas IPOBOJAUMOCTh, TEIIOBOE, CBETOBOE, XUMHUIECKOE, MATHUTHOE JICUCTBUS TOKA, B3AaMMOJICHCTBIE MAarHUTOB, 3JICKTPOMAarHUTHAS
WHIYKIWS, JCHCTBHE MAarHUTHOTO TIOJs HA MPOBOJHHUK C TOKOM MW ABWXKYIIUWUCS 3apsi, AJICKTPOMArHUTHBIE KOJICOAHWS ¥ BOJIHBI,
NPSIMOJIMHEMHOE PaclpOCTpaHEHHUE CBETa, OTpaKeHUe, NMpejoMiieHre, nHTepepeHius, Audpakiuus U MoIspu3alus CBeTa, AUCIEPCHs CBETa,
doroanekrpudeckuit 3hdext (dhotorddekr), cBeToBOEe NaBiICHHE, BOSHUKHOBEHHE JHMHEHYATOTO CHEKTpa aToMa BOAOPOJA, €CTECTBEHHAS U
UCKYCCTBEHHAS PaJHOAKTUBHOCTE;

OTHMCHIBaTh M3yYCHHBIC CBOMCTBA BEIIECTBA (IJICKTPUYECKHE, MArHUTHBIC, ONTHYECKHUE, JIEKTPUUYECKYIO MPOBOJAMMOCTD Pa3IUYHBIX
Cpell) U SJICKTPOMArHUTHbIE SBICHHS (TPOIECCHI), UCTIONB3YsS (PU3MUECKHe BEIMYMHBL: JIEKTPUYECKHI 3apsij, CHia TOKa, JJIEKTPUYECKOe
HaANPSDKEHUE, DJIEKTPUYECKOE COTPOTHUBIICHUE, Pa3HOCTh MOTEHIIMAIOB, ICKTPOABIKYIIAS CHIa, padoTa TOKA, MHAYKIUS MAarHUTHOTO IOJIS,
cwta Ammepa, cwia JlopeHIa, HHIyKTUBHOCTh KaTYIIKH, YHEPTHS JJICKTPHUYSCKOTO M MAarHUTHOTO ITOJICH, TIEPHUOJ W YacToTa KOJICOaHWH B
KoJieOaTeIbHOM KOHTYpE, 3apsiJl W CHja TOKa B MPOIECCEe TapMOHUYECKHX SJIECKTPOMArHUTHBIX KOJeOaHWi, (OKYCHOE pacCTOSHUE H
ONTHUYECKasl CUJIA JMH3BI, IPU OMHCAHUU MPABHIBHO TPAKTOBATh (PU3UUECKHUI CMBICI UCHOIB3YEMBIX BEIUYUH, UX 0003HAUEHUS U €IUHUIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JaHHYIO (PU3HMUECKYIO0 BETUYHUHY C IPYTUMH BETUYHHAMU;

OIHMCHIBATh N3yUYCHHBIC KBAHTOBBIC SIBJICHUS U MIPOIECCHI, UCTIONB3YS (GU3NUECKUE BETMUUHBI: CKOPOCTh DJIEKTPOMATHUTHBIX BOJH, JITHHA
BOJIHBI W YacTOTa CBETa, SHEPTUs W UMIYJIhC (POTOHA, MEPUOJ MOypaclaga, dHEPrus CBSI3M ATOMHBIX SACp, NMPU OMHCAHUU MPABUIHHO
TPakTOBaTh (U3HUYECKUN CMBICI HCIOJIB3YEMBIX BEIWYWH, WX OO0O3HAYCHUS M EAWHUIIBI, YKa3biBaTh ()OPMYJIbI, CBS3BIBAIOIINE TaHHYIO
bu3NYECKyI0 BEIUYUHY C APYTUMHU BEIHUNHAMU, BBIYUCIIATH 3HaUYCHUE (PU3NUECKON BEITHUMHBI,

AHATM3UPOBATh (U3UYECKUE TPOIECChl W SBICHUS, WCIONB3ysl (PU3NYECKUE 3aKOHBI W MPUHIMIBL: 3akoH OMa, 3aKOHBI
MOCJICZIOBATEIFHOTO W IMAPAJLICIIBHOTO COSAMHCHHS MPOBOJAHHUKOB, 3akoH Jkoyms—JIeHra, 3aKOH 3JEKTPOMAarHUTHOW HHIYKIIUH, 3aKOH



NPSIMOJIMHEMHOIO PACIpPOCTPAaHEHMsI CBETA, 3aKOHBI OTPa)KEHUs CBETA, 3aKOHBl IPEJIOMIIEHMS CBETa, ypaBHEHUE OWHIITEWHa JUId
dorosddekra, 3aKk0H COXpaHEHHS YHEPTHH, 3aKOH COXPAHEHHS WMITYJIbCa, 3aKOH COXPAaHEHHs AJIEKTPHUECKOTO 3apsijia, 3aKOH COXpPaHCHHS
MaccoBOI0 4YHCJa, HocTynatel bopa, 3akoH paJuoakTHBHOIO pacmajia, HIpU 3TOM pa3inyarh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHa, €ro
MaTeMaTHYeCKOE BhIPAXKEHUE U YCIOBHS (TPaHUIlbl, 00JacTH) IPUMEHUMOCTH;

OMPCACIIATh HAITPABJIICHUC BCKTOPAa MHAYKIIUW MATrHUTHOT'O ITOJISI IPOBOAHHKA C TOKOM, CHUJIbI AMHCpa 1 CUJIBIL HopeHua;

CTPOUTH U OIMCHIBATh U300paKEHHE, CO3AaBAEMOE TUNIOCKUM 3€pKajiOM, TOHKOMN JIMH30M;

BBITMOJIHATH KCIIEPUMEHTHI IO UCCIEI0BAHUIO (PU3MUECKUX SIBJICHUN U MIPOLECCOB C UCIOIB30BaHUEM NPSIMbBIX U KOCBEHHBIX U3MEPEHMIA:
npu 3ToM (HopMyIHpoBaTh MpobIeMy/3a1ady U TUIIOTE3y Y4eOHOTO SKCIIEPUMEHTA, COOMPaTh YCTAHOBKY U3 MPEIJI0KEHHOTO 000PYAOBaHUS,
IPOBOJUTH OMBIT U (POPMYITHPOBATH BHIBOBI;

OCYHECCTBIIATEL MNPAMBIC U KOCBCHHBIC HW3MCPCHUA (1)I/ISI/I‘~I€CKI/IX BCJIMYMH, IIPpHU 3TOM BI)I6I/IpaTI) ONITHMAIbHBIA CHOCO6 HU3MCPCHHUA U
MCIIOJIb30BaTh N3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTEH N3MEPEHUIl;

UCCJIEIOBATh 3aBUCHUMOCTH (PU3NYECKUX BEITUYMH C HCIOJb30BAHHEM IMPSAMBIX H3MEPEHUN: MPHU TOM KOHCTPYHUPOBATh YCTaHOBKY,
(UKCUpPOBATh PE3yNbTaThl MOJIYYEHHONW 3aBUCUMOCTH (PM3NYECKMX BEJIUYMH B BUZIE TaOIUI U rpadUKOB, JeNaTh BBIBOJBI MO pe3yibTaTaMm
UCCJIEIOBaHMSI;

cobmomath TpaBuia O€30MacHOr0 TpyJda TMpPU TPOBEIACHHHM HWCCIACAOBAaHWMN B paMKax ydeOHOTO SKCIEpPUMEHTa, Y4YeOHO-
UCCIIEIOBATENECKON M MPOESKTHON AESITENFHOCTU C UCTIOIh30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1a00PaTOPHOTO 000pYAOBAHUS;

pemaTh pacy€THbIC 3a7[auyl C SIBHO 3a/laHHON (PM3MUECKOM MOJEINbI0, UCIOB3Ysl (PM3NYECKHE 3aKOHBI U MPUHIIMIIBL, HA OCHOBE aHaJIN3a
yCIJIOBUS 3a7aud BBIOUPATh (PU3UUYECKYIO0 MOJEINb, BBIICIATh (PU3MUECKHE BEIUUMUHBI U (POPMYJIbl, HEOOXOAUMBIE /7Sl €€ PELIeHUs], IPOBOAUTD
pacy€Thl U OLICHUBATh PEANBHOCTH MOTYYEHHOT'O 3HaYCHUS (PU3NYECKOM BETUUHHBI;

peliaTh Ka4YeCTBEHHBIE 33/1a4U: BBICTPAUBATh JIOTHYECKH HEMPOTUBOPEUMBYIO LIETIOUKY PACCYKIIEHUHN ¢ OMOPON Ha M3YUYEHHBIE 3aKOHBI,
3aKOHOMCPHOCTHU 1 (1)I/I3I/I‘-IGCKI/IG SIBJICHUSA,

HCIIOJIB30BaTh IIpHU PCIICHUU y‘-Ie6HBIX 3aaa4 COBPCMCHHBIC I/IH(i)OpMaHI/IOHHBIG TCXHOJIOTMKW [JIA TIOHMCKa, CTPYKTYPUPOBAHUA,
UHTEpIIpEeTallud U TPEACTaBICHUS Y4eOHONH M HAy4YHO-NOMYJISIPHON HMH(OpPMAINK, MOJYyYEHHOM U3 PAa3NIUYHBIX MCTOYHHUKOB, KPUTHUECKH
aHAIM3UPOBATH MOJTy4YaeMy0 HH(pOpMAIIHIO;

OOBSACHATH MPUHIUIIBI JCHCTBHS MAaIlluH, MPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3inyaTh YCIOBUS MX OE30MACHOTO HCIOIb30BaHUS B
MMOBCEAHEBHOM XKU3HU,

NPUBOJIUTH TIPUMEPHI BKJIaJIa POCCUHCKUX U 3apYOCIKHBIX YUEHBIX-(H3UKOB B pa3BUTHE HAYKH, B O0BSICHEHHE MTPOIECCOB OKPYIKAIOIIETO
MUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTU;

UCIIONB30BaTh TEOPETHUYECKHE 3HaHUSA MO (pU3MKe B TOBCEIHEBHOM >KM3HM Uid obOecriedeHHsi 0e30MmacHOCTH MpU OOpallieHuu C
npubOpaMy U TEXHUYECKHUMH YCTPOWCTBAMH, JUIsl COXPAaHEHMS 3/10pPOBbS U COOIONEHUS HOPM 3KOJOTHMUYECKOTO TMOBEACHUS B OKpYXKarolen
cpene; paboTaTh B TpYMIE C BBIIOJHEHUEM pPa3IUYHBIX COLMAIBHBIX POJIEH, IUIAHUPOBaTh PabOTy TPYMIIbI, PALIMOHAIBHO PACHpPEENIsTh



065133HHOCTI/I " TUIaHHUPOBATH ACATCIIBHOCTL B HCCTAHAAPTHBIX CUTYyaAlUAX, aACKBATHO OLUCHHUBATH BKJIA[ KaXKAOI'0 M3 YYACTHUKOB I'PYHIILI B
pellIcCHHE paccMaTpUBaeMOi 3a1auu.



Temarnueckoe miaanuposanue 10 kiaace (Bcero: 68 yacos, 2 yaca B HepeJ110)

No Tema pa3nmena, ypoka Kon-Bo DnexrponHsbie (U(POBHIC) [Tpumevanue
ypoKa 4acoB 00pa3oBaTeNIbHBIC PECYPCHI
Pazngen 1. DPUSUKA U METOAbI HAYYHOTI'O Bu6uorexa LIOK
HO3HAHUSA-2 4 https://m.edsoo.ru/ff0c32¢2
1 BBoauniii nactpykrax mo Th. dusnka — Hayka o
MIPUPOJIE. Hayzi}lile METO/IbI MO3HAHUSA ’ 1 bubmorexa HOK
https://m.edsoo.ru/ff0c33e6
OKPYXaIOIIEro MUpa
2 Ponw u mecTo pusuku B hopMupoOBaHUH
COBPEMEHHOI HAyYHON KapTUHBI MHUpA, B 1
MPaKTUYECKON NeATEIbHOCTH JIIOIeH
Bbubnuoreka [JOK
Pazpen 2. MEXAHUKA-184 https://m.edsoo.ru/ff0c3508
3 Mexannueckoe aBrxeHue. OTHOCUTENbHOCTh
MeXaHU4ecKoro aBmxeHus. [lepemenienue, 1 bubmorexa HOK
https://m.edsoo.ru/ff0c3620
CKOpPOCTb, YCKOPEHHUE
* PaBHOMEpHOE NMPAMOJIMHEITHOE ABUKEHHIE 1 bubmorexa HOK
https://m.edsoo.ru/ff0c372¢
: PaBHOyCKOpEHHOE NPAMOJIIMHENHOE ABUKEHHUE 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0c39¢cc
6 CBobOoHOE TIazicHrne. Y CKOpeHHe CBOOOIHOTO 1 bubnmnoreka [JOK
HaacHUS https://m.edsoo.ru/ff0c3ada
7 KpuBonuneiinoe nuxenue. J{BmkeHne | bubmmorexa [IOK
MAaTEpHAIBHON TOUKH MO OKPYKHOCTH https://m.edsoo.ru/ff0c3be8
8 [Tpuniun otHOCUTENbHOCTH [ amuies.
N bu6mmoreka [IOK
WNuepuunanbHbie cuctemsl oTcuerta. [lepBblil 3aKoH 1

HrroTona

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

9 Macca tena. Cuna. [IpuHuun cynepno3uuu Cuil. bubnmnoreka [JOK
Bropoii 3akoH HbroTOHA 1711 MaTepUaIbHONW TOUYKHU https://m.edsoo.ru/ff0c3be8
10 Tpetnii 3axkod HeroToHA 119 MaTeprUaIbHBIX TOUEK bubmorexa LHOK
P p https://m.edsoo.ru/ff0c3d00
11 3aKoH BCeMUPHOT0 TAroreHus. Cuia TSHKeCTH. bu6nuoreka [IOK
[TepBast kocMuyeckasi CKOPOCThb https://m.edsoo.ru/ff0c3el8
12 bu6mmorexa [IOK
Cuna ynpyroctu. 3akoH ['yka. Bec tena
YIpY y https://m.edsoo.ru/ff0c3f76
13 Cuna tpenus. Koapdurment tpenns. Cuna
CONPOTHUBIICHUS NP ABUKEHUU TeJa B )KUJIKOCTU bubmmorexa [JOK
p P https://m.edsoo.ru/ff0c41a6
WM ra3e
14 [ToctynaTtensHoe U BpaliaTeabHOE ABMKEHUE
R bu6mmoreka [IOK
abcoroTHO TBEPAOTO Tena. MomeHT cunbl. [Tneuo
. https://m.edsoo.ru/ff0c43d6
CUJIBL. Y CTIOBHSI paBHOBECHS TBEPOTO Tea
15 HMMiynec MaTepUaIbHON TOYKH, CUCTEMBI
MaTepuaIbHBIX Touek. IMmynbe cuiibl. 3aKoH Bubmmorexa LIOK
P ' 4 ' https://m.edsoo.ru/ff0c4502
COXpaHEHUS UMITYJIbCa. PeakTUBHOE JIBIKECHHE
16 PaGora u MomHOCTb crtbl. KuneTndeckas Bu6moreka [OK
sHeprusi MatepuanbHoil Touku. Teopema 00 https://m.edsoo.ru/ff0c461a
W3MEHEHUU KUHETUYECKOW YHEPTUN
17 [TorenuuanbHas sHeprus. [loTeHnanpHas
SHEPrus yrnpyro 1eOpMUPOBAHHON MPYKUHBI. bubnmnoreka [JOK
[ToTenmanpHas YHEPTUs TeIa BOIU3U https://m.edsoo.ru/ff0c478c
MMOBEPXHOCTU 3EMITH
18 [MoTeHunanpHBIE U HEIOTEHIUAIBHBIE CUIIBI.
CBsi3b paOOTHI HETIOTEHIIMATBHBIX CHII C
M3MEHEHHUEM MEXaHUYECKOW SHEPTUU CHCTEMBI
TeN. 3aKOH COXpaHEHHUS] MEXaHUYECKOW YHEPTUI
19 JlaGopatopnas pabora «lccnenoBanue cBsizu bubmmorexa [IOK
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paboThI CUITBI ¢ UBMEHEHUEM MEXaHHYECKOU
SHEPIrUM Tejla Ha IPUMEPE PACTKEHUS
PE3UHOBOTO KIyTa»

https://m.edsoo.ru/ff0c4b74

20

Kontponbhas pabota no teme «Knnematuka.
JlnHamuKa. 3aKOHbI COXpPAHEHUSI B MEXAHUKEY

Pa3nea 3 Moaexyasipaasi pusnka u
TEePMOAUHAMMKA-24 4

21

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOM TEOPUHU. bpOyHOBCKOE NBUKEHUE.

Auddysus

bubmmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaxkrep IBUKEHUS U B3aUMOJICHCTBUS YaCTHIL
BeliecTBa. MoJienu CTpOeHus ra3oB, )KUIAKOCTEN 1
TBEPABIX TEN

23

Macca monekyin. KonudecTBo BemiecTsa.
[TocTostHHast ABoraapo

24

TemnoBoe paBHOBecue. Temnepatypa u eé
n3mepenue. [llkana remneparyp Lienscus

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c4fde

25

Wneanbnsiii raz3 B MKT. OcHOBHOE ypaBHEHHE
MKT

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c511e

26

AOGcomoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKOW SHEPTUU JIBUKEHUS MOJIEKYI.
VYpasuenue Mengeneesa-Knaneiipona

27

3akoH J/lambToHa. ["a30BBIC 3aKOHBI

28

[TepBuunstit uacTpykTax 1o Th.JlabopaTopHas
pabota «VccnenoBanue 3aBUCUMOCTU MEXIY
napaMeTpamMy COCTOSIHUS Pa3pesKeHHOTO razay

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c570e

29

N3onpoueccel B MaeambHOM ra3e u ux
rpaduyeckoe npeacTaBIeHUE

bubmmoreka [JOK
https://m.edsoo.ru/ff0c5952

30

BHyTpeHHss dHEprus TEpMOJUHAMUYECKON

bu6mmorexa [IOK
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CHCTEMBI U c1Ioco0bl e€ n3MeHeHus. KomuaectBo
TEIUIOTHI U paboTa. BHyTpeHHsIs sHEprUs
OJIHOATOMHOTO MJI€aJIbHOIO ra3a

https://m.edsoo.ru/ff0c5¢36

. Bune! ternonepenauu brbmmorexa [OK
https://m.edsoo.ru/ff0c5¢c36
32 VY aenpHast TEIIOEMKOCTH BetiecTBa. KonuecTBo
TEIUIOTHI TIPH TeIUIonepeaaye. AquadbaTHbIN bubmorexa [JOK
https://m.edsoo.ru/ff0cSefc
nporecc
33 [ToBTopHbIii nHCTpYKTaXx 1m0 Th. ITepBbii 3ak0H
TEPMOJUHAMUKY U €T0 IPUMEHEHHE K bubmmorexa [TOK
https://m.edsoo.ru/ff0c6230
U30MpoIeccam
34 HeoOpaTtumocTs mporieccoB B mpupoae. Bropoit bubnmnoreka [JOK
3aKOH TEPMOJIUHAMUKHI https://m.edsoo.ru/ff0c600a
35 [Tpunun aevicteus n KII/{ TerninoBoi MamuHbI
36 [uxn Kapuo u ero KIT/T
V7 DKONOTUYecKe MPoOIeMbl TETIOIHEPTETUKH bubmorexa HOK
https://m.edsoo.ru/ff0c6938
38 O6o6maromuii ypok «MouekyspHas Gu3nka. bubmmoreka [JOK
OCHOBBI TEPMOJUHAMUKI https://m.edsoo.ru/ff0c6a50
39 Konrpombnas padora no teme «MomneKkynsipHas bu6nuorexa [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKIY https://m.edsoo.ru/ff0c63b6
40 [TapooOpazoBanue u KoHAeHCcaws. Vicnapenue n bubmmorexa [IOK
KUTICHUE https://m.edsoo.ru/ff0c64d8
41 AOcCoIt0THAs U OTHOCHUTEINIbHAS BIIAYKHOCTD bubmmoreka [JOK
Bo3ayxa. Hacelennslii map https://m.edsoo.ru/ff0c65f0
42 Tsépnoe teno. Kpucrammmueckue u aMmopQHble
Tena. AHU30TPONMS CBOMCTB KpucTaiioB. XKuakue bubmmorexa LIOK
https://m.edsoo.ru/ff0c6708
kpucTayibl. COBpEeMEHHBIE MaTepPHAIIBI
43 bubmuoreka [JOK

[InaBneHue u KpucTauM3anus. Y AeiabHas TeIoTa
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rtaBnieHus. Cyomumanus

https://m.edsoo.ru/ff0c6820

44 YpaBHeHHUE TEIUIOBOTO OalaHca
bu6mmorexa [IOK
Pasnen 4. Jnextponnnamika-224 https://m.edsoo.ru/ff0c6bee
45 DneKTpu3anus Tei. DINeKTpUIecKui 3aps. JBa bubmmoreka [JOK
BHUJA DJICKTPUUECKHUX 3apPAI0B https://m.edsoo.ru/ff0c6bcc
46 [IpoBOIHUKH, TUAAEKTPUKHU U TTOTYHIPOBOIHUKH. bubmuorexa [JOK
3aKOH COXpaHEHHMS JIEKTPUUECKOTO 3apsiaa https://m.edsoo.ru/ff0c6ce4
47 B3aumopeiictBue 3apsanoB. 3akoH KynoHa. bu6mmoreka [IOK
To4YeuHBIH IIEKTPUYECKUN 3apsi] https://m.edsoo.ru/ff0c6df2
48 Hanpsox€HHocTh 3nekTpudeckoro nosst. [punmn
CyNEPIO3ULUH ICKTPUUECKUX Tosien. JInnun Bubmmorexa LIOK
B https://m.edsoo.ru/ff0c6f00
HaIpPsHKEHHOCTH
49 Pabota cuit 3eKTpoCTaTUYeCKOro MOJIs. bubnuorexa [JOK
Ilorennuain. Pa3zHocTh MOTEHIINAIOB https://m.edsoo.ru/ff0c7018
50 JlabopatopHnasi pabora "H3mepenue
ANIEKTPOEMKOCTH KOHAEHcaTopa"
51 [TpuHIMO AEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMUPOBAJILHOTO amnmnapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATHUECKAS
3amuTa. 3a3eMJIeHHE AIEKTPOIpruoopoB
52 DNEeKTpUUECKUi TOK, YCIOBUS €r0
cymectBoBaHus. [loctosaunbii Tok. Cuia ToKa.
Hanpsokenne. Conpotusiienue. 3akoH Oma Ji1s
yJacTKa Lenu
53

[TocnenoBarenpHOE, TAPALIEIEHOE, CMEIIAHHOE
coeIMHEHUE MPOBOAHUKOB. JlabopaTopHas paboTa
«/3ydeHne cMenIaHHOTO COCTMHEHUS
PE3UCTOPOBY

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7410
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54

PaboTa 1 MOITHOCTB AJIEKTPHUYECKOTO TOKA. 3aKOH
J[xoyna-Jlenna

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

55 3akon OMa 1151 IOJTHOH (3aMKHYTOH)
aneKTpudeckoit nenu. Koporkoe 3ambikanue.
JlabopaTopras pabora «M3meperune DJ1C bubmorexa [JOK
PaTOpHaA b p https://m.edsoo.ru/ff0c7ae0
MCTOYHUKA TOKA U €r0 BHYTPEHHETO
COTIPOTHUBIICHUS
56 DJICKTPOHHAS TIPOBOMMOCTH TBEPIBIX METAJLJIOB.
3aBUCUMOCTb CONIPOTUBIIEHUS METAIIIIOB OT
Temmeparypbl. CBEpXIPOBOIUMOCTh
57 DnekTpuieckuil TOK B Bakyyme. CBoHCTBa
AIIEKTPOHHBIX ITyYKOB
58 [TomynpoBOAHUKH, UX COOCTBEHHAs U IPUMECHas
npoBoauMOcTh. CBOMCTBa p—n-Tliepexoaa bubmmorexa [OK
P ' P P ' https://m.edsoo.ru/ff0c84ae
[TomympoBOTHUKOBBIE TPUOOPHI
59 DNEKTPUYECKHIA TOK B paCTBOPAX M pacIiaBax
AIIEKTPOJIUTOB. DIIEKTPOJIUTUUECKAS Bubmmorexa LIOK
p ' P https://m.edsoo.ru/ff0c82ba
JIACCOIMAITUSA. DIIEKTPOITHU3
60 DJIEeKTpUUYECKUH TOK B razax. CaMmoCTOSITENbHBIN U bubnuorexa [JOK
HECAMOCTOSTENBHBIN pa3pan. Monnus. [nazma https://m.edsoo.ru/ff0c84ae
61 DnekTpudeckue MpuOOpPbI U YCTPOHUCTBA U UX
MpaKTH4ecKoe mpuMeHeHue. [IpaBuna TeXHUKH bubmmorexa [TOK
p P P https://m.edsoo.ru/ff0c86fc
0€e30MacHOCTH
62 KontpomnbHas pabora o Teme «DIEeKTPOCTaTHKA.
[TocTostHHBIN 3neKTpUYecKnuid TOK. Toku B brbmmorexa [OK
P ’ https://m.edsoo.ru/ff0c88be
Pa3IMYHBIX Cpeax»
63 . bubmmoreka [JOK
[ToBTOpEHUE. DNEKTPUUECKUN TOK
https://m.edsoo.ru/ff0c8a8a
64 AJIMUHUCTPATHBHASI KOHTPOJIbHAsI padoTa bubmuorexa [JOK CornacHo rpaduky
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https://m.edsoo.ru/ff0c8c56

IIPOMEKYTOYHOU
aTTecTalyy,
YTBEPKICHHOMY IIPUKa30M

nupextopa MBOY COII
Ne7

65 PesepBHblit ypok. O000IIAOMIHI YPOK 110 TEMaM 1 bubmmoreka [JOK

10 knacca https://m.edsoo.ru/ff0c8f6¢c
66 PezepHblil ypok. O600maronuii ypok no reMmam 1 bubnuoreka [IOK

10 xnacca https://m.edsoo.ru/ff0c8f6c
67 PesepBHbIif ypok. O600maronuii ypok mo reMam 1 bubmmoreka [JOK

10 kmacca https://m.edsoo.ru/ff0c8f6c
68

BCEI'O:

68
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TemaTunueckoe nianuposanue 11 kinacc (Bcero 68 yacos, 2 yaca B He/1eJ110)

Ne Tema pasznena, ypoka Kon-Bo OnextpoHHbIe (1H(POBLIE) IIpumeuanue
YpOKa 4acoB 00pa3oBaTeNbHBIE PECYPCHI
1 BBoansriii nacTpykTax nmo Th. IlocTossHHBIE MarHUTHI 1
. bubnuoreka [JOK
Y WX B3auMojieiicTBue. MaruutHoe noJie. Bektop
. . https://m.edsoo.ru/ff0c9778
MAarHUTHOW MHAYKUMH. JINHUYM MarHUTHOW MHAYKIIUH
2 MaruuTtHoe 1osie IpOBOAHMUKA C TOKOM. OIIBIT 1 bu6nuorexa [IOK
Opcrena. BzanmoselicTBre MpOBOAHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 [TepBuunbIil nHCTpYKTaXK 10 TO. JIabopaTopHas 1
abora «/3yueHrne MarHUTHOT'O II0JIS KATYILKH C bubmmorexa LOK
p y y https://m.edsoo.ru/ff0c98fe
TOKOM»
4 JleficTBE MarHUTHOTO TOJISt HA TIPOBOHHUK C TOKOM. 1
Cuna Amnepa. JlaGopatopHas pabota bu6nuorexa [IOK
«HccnenoBanme neiicTBUS IOCTOSHHOIO MarHuTa Ha https://m.edsoo.ru/ff0c9ac0
PaMKy C TOKOM
5 JlelicTBME MAarHUTHOTO TOJIS HA JIBHKYILYIOCS 1
3apsoxkeHHyro yactuny. Cuna Jlopenna. Pabora cuibsl bubmiorexa [IOK
P Y Y P ' https://m.edsoo.ru/ff0c9df4
Jlopenua
6 DJeKTpoMarHuTHas MHAYKIKs. [I0TOK BekTopa 1
MarHuTHOM uHAYKIUHU. DJIC uHAYKIMU. 3aKOH
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JJIEKTPOMArHUTHOM UHAyKIuu Papanes

7 JlaGopatopHnas pabota «lccnenoBanue sBiIeHUsA bubnuoreka [JOK
AIEKTPOMATHUTHON WHIY KL https://m.edsoo.ru/ff0cal 50
8 NunyktuBHOCTSH. SBNeHue camonnaykuuu. IJ1C
bu6moreka [JOK
CaMOMHIyKIIUU. DHEPrUsi MAarHUTHOTO TOJISI KaTYIIKU
https://m.edsoo.ru/ff0ca600
C TOKOM. DJIEKTPOMAarHuTHOE T0JIe
9 TexHuueckue yCTpoNuCTBA U UX IPUMEHEHHUE:
MOCTOSTHHBIC MAarHUTHI, SJICKTPOMATHUTHI,
AIIEKTPOABHUTATEIb, YCKOPUTEIH HJIEMEHTAPHBIX
YacTHUI, UHAYKINOHHAS TI€Yb
10 Oo6o06maromuit ypok «MarHuTHoe 1oe. bubnuorexa [IOK
DJIEKTPOMArHuTHasE UHY KLU https://m.edsoo.ru/ff0cab82
11 KonTponbhas pabota nmo Teme «MarauTHoe moie. bu6nuorexa [IOK
DJIEKTPOMAarHuTHast UHIYKIUS https://m.edsoo.ru/ff0cad58
12 CB0OOIHBIE MEXaHUYECKUE KOJICOAHUS.
bubnunoreka [IOK
["apmonmndeckue koneOaHus. Y paBHEHUE
. https://m.edsoo.ru/ff0caf06
rapMOHUYECKUX KoseOanwmii. [IpeBpamenne sneprun
13 JlabopaTopHnas pabota «MccinemoBaHue 3aBUCHMOCTH
neproa MajbIxX KoJeOaHuii rpy3a Ha HUTH OT JJIMHBI
HUTH U MacChl Tpy3a»
14 KonebarenbHblit kKoHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHbIE KOJIeOaHHsI B UACATHLHOM
K0JIeOATEeIbHOM KOHTYpE. AHAIOTUS MEK bubmmorexa HOK
ype. Y https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMH H AIIEKTPOMAr HUTHBIMH
KoJIeOaHUAMU
15 ®opmyna TomcoHna. 3aKOH COXpaHEHUS YHEPTUU B bu6nuoreka [JOK
u7earbHOM KOJIeOaTeTbHOM KOHTYpe https://m.edsoo.ru/ff0cb9c4
16 [IpencraBnenue o 3aTyxXaromuX KoaeOaHHUX. bubnuoreka [JOK

BriHyX1eHHBIE MeXaHUYecKHe Kosebanus. Pesonanc.

https://m.edsoo.ru/ff0cbb86
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BbIHYXI€HHBIE 3JIEKTPOMAarHUTHBIEC KOJICOaHUs

17 ITepemennsblil Tok. CHHYCOUJAIBbHBIN IEPEMEHHBIN
TOK. MOIITHOCTh IEPEMEHHOT0 TOKa. AMIUIUTYIHOE U bubmmorexa HOK
o P ' % https://m.edsoo.ru/ff0cbd34
JIENCTBYIOIIEE 3HAUECHUE CUJIbI TOKA U HAIPSLKEHUS
18 Tpaucdopmarop. [IponsBoacTBo, epeaada u
noTpebieHne NMEKTPUIECKON IHEPTHH
19 VY CTpoHCTBO M MPaKTUYECKOE TPUMEHEHHE
ANIEKTPUYECKOTO 3BOHKA, FT€HEPATOpa NEPEMEHHOTO bubmmorexa LOK
P . ’ patop p https://m.edsoo.ru/ff0cc324
TOKA, JIMHUH 3JIeKTporepenay
20 DKOJIOTMYECKHE PUCKH TIPU TIPOU3BOJICTBE
anekTposHepruu. Kynbrypa nucnonb3oBanus
AIIEKTPOIHEPTUH B TOBCEAHEBHOMN KU3HU
21 MexaHn4yecKkue BOJHBI, YCIOBUS pacIPOCTPAHEHUS.
Ilepuon. CkopocTh pacopoCTpaHEHUS U JIINHA bubmmorexa TIOK
PHOA. p pactipoctp https://m.edsoo.ru/ff0cca54
BOJIHBIL. [lonepeunbie U PO 0JIbHBIE BOJIHBI
22 3Byk. CKkopocCTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa bubnmoreka [JOK
tToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
23 DJIEKTPOMAarHuTHBIEC BOJIHBI, UX CBOMCTBA U CKOPOCTb. bu6nmoreka [JOK
[ITkana 3€KTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [TpuHIMITBI pagHOCBSI3U U TeleBUACHU. Pa3BuTue
CpeacTB cBsA3U. Pannonokamus
> KontponrHas padora «KonebaHus 1 BOJTHED brbmorexa ITOK
P P https://m.edsoo.ru/ff0cc6f8
26 [TpsaMonuHeitHOe pacpocTpaHEHHE CBETA B
oJHOPOIHOH cpeae. ToueyHbIM UICTOYHUK cBeTa. Jlyd bubnmorexa LHOK
P peae. e https://m.edsoo.ru/ff0cd350
cBeTa
27 OtpakeHue cBeTa. 3aKOHBI OTPAKECHUSI CBETA. bu6mmoreka [JOK
[TocTpoenue n3o0pakeHU# B TUIOCKOM 3€pKaje https://m.edsoo.ru/ff0cd4e0
28 [Ipenomnenue cera. [lonHoe BHyTpeHHEE bubnuoreka [JOK
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oTpaxeHnue. [IpenenbHblil yroJ nmojHoro
BHYTPEHHETO OTPAXKEHHUS

https://m.edsoo.ru/ff0cd7{6

29 JlabopaTopHast pabota «M3mepeHue mokasartesns bubmuoteka [JOK
MPEIIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIunsel. [TocTpoenne n300pakeHuit B JIMH3E. bubmmoreka [JOK
®opMyia TOHKOU JTUH3bL. Y BEJIUYCHUE JINH3BI https://m.edsoo.ru/ff0cddle
31 Jlaboparopnas padota «lccnenoBanre CBOHCTB
HU300paXKeHHUH B TUH3AX)
32 JHucniepcust cBeta. CI0XKHBIN cocTaB 0€JI0T0 CBETa.
L{Ber. JTabopaTtopHas padora «HabmroneHue
JUCIIEPCUU CBETA»
33 [ToBTOpHBIH nHCTpYKTax no Th. Untepdepenuns bu6nuorexa LIOK
ceera. [{udpakuus cBeta. [Judpakinuonnas pemeérka https://m.edsoo.ru/ff0ced22
> ITonepedHocTh cBETOBBIX BOJH. [lossapu3anus ceera bubmorexa [TOK
https://m.edsoo.ru/ff0cf02e
35 Ontuyeckue mpuOOPHI U YCTPOUCTBA U YCIOBUS UX
0e30macHOro NPUMEHEHUS
36 I'panuIpl IPUMEHUMOCTH KJIACCUYECKON MEXaHUKHU. bubnuoreka [JOK
ITocTynatel cienuanbHOM TEOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCUTENHHOCTHh OJJTHOBPEMEHHOCTH. 3aMeJICHIE bu6nmoreka [JOK
BPEMEHU Y COKPAIICHUE JJINHBI https://m.edsoo.ru/ffOcfa42
38 DHeprust U UMITYJIbC PEISITUBUCTCKON YaCTHIIBI.
CBsI3b Macchbl C 3HEPrUel U UMITYJIbCOM. DHEpIus Bubmmorexa [JOK
https://m.edsoo.ru/ff0cfc68
MIOKOS
39 Kontponsnas padora «Ontuka. OCHOBEI bubmuoreka [JOK
CIIEIIMATIbHON TEOPUU OTHOCUTEIBLHOCTI) https://m.edsoo.ru/ff0cf610
40 ®dotonsl. ®opmyna [Tnanka. DHEPTUs U UMITYJIBC bu6nmoreka [JOK
dotona https://m.edsoo.ru/ff0cfel6
41 OtkpeiTHe U uccnenoBanue Gorosppexra. OnbIThH bubnuoreka [JOK
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A.T. CroneroBa

https://m.edsoo.ru/ffOcffc4

42 3akonbl porodddekra. YpaBHeHUEe DUHIITSHHA s bubnmnoreka [JOK
dororddekra. «KpacHas rpanuna» porodrddexra https://m.edsoo.ru/ff0d015¢
43 Jasnenne cBera. OnbiTel [1. H. JIeOenena. bubmmoreka IIOK
XUMHYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
44 TexHUYeCKHE YCTPONUCTBA U MPAKTUYECKOE
npuMeHeHue: GOTOdIEMEHT, (POTOIATUNK, COTHEUHAS
Oarapesi, CBETOANO]]
45 Pemrenue 3amaq mo reme «37€MEHTBI KBAHTOBOM bubmuorexa [JOK
OITHUKW https://m.edsoo.ru/ff0d0302
46 Moaens atoma Tomcona. OnbiTel Pesepdopaa mo bubmmoreka IIOK
paccesHuIo a-4yactull. [lnanerapHas mozaens aroma https://m.edsoo.ru/ff0d091a
47 bubmuorexa [JOK
Hocrynatet bopa https://m.edsoo.ru/ff0dOafa
48 Wznyuenue u nornouieHue GOTOHOB MPH MEPEXOEC
aToMa ¢ OJTHOTO YPOBHS SHEPTUU HA Apyroi. Buasl Bubmmorexa [JOK
https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
49 BonHoBbIe cBolicTBa yacTull. BonHbl e bpoiins.
Kopnyckynsipao-BostHOBOH gyanu3m. CIOHTaHHOE U bubmorexa [TOK
https://m.edsoo.ru/ff0d0ca8
BEIHYXKJICHHOE U3TyUCHHE
50 OtkpsiThe pagnoakTuBHOCTH. OnBITHI Pe3epdopaa
0 OMPEJIEICHUIO0 COCTaBa PAAHOAKTUBHOTO buommorexa OK
https://m.edsoo.ru/ff0d0fd2
U3ITyYeHUs
51 CoiictBa anb(a-, 6era-, raMmma-u3nydeHus. Bnusaue
PaIMOaKTUBHOCTH Ha )KHBBIE OPTAHU3MBI
52 OTtkpbiTHE IPOTOHA U HeWTpoHa. 30TOmBI. ANbda-
pacmaj. DJIeKTPOHHBINA U TTO3UTPOHHBIN OeTa-pacral. bubmmorexa [TOK
TaMMa-anyenye https://m.edsoo.ru/ff0d1162
53

DOHeprust CBA3M HYKJIOHOB B sifipe. SIiepHble peakluy.

bubmuorexa [JOK



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

SAnepusrii peaktop. [IpoOraembl, TepCIEKTUBEI,
AKOJIOTMYECKHE aCIIEKTHI SIACPHOU S3HEPTETUKU

https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
MeToap1 HaOJIIOIEHUS U PErUCTPALIIH 3JIEMEHTAPHBIX
yactull. Kpyrieiii cron « DyHiamMeHTaabHbIe
B3aUMOJICHCTBUA. EAMHCTBO m3nueckoil KapTHHBI
MUpa»

bu6moreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé31H0T0 Heba. Co3Be3ausi, spKue 3BE3/bI,
IIJ1aHCThI, X BUAUMOC NBUXKCHUC. COJIHG‘-IHaH
cHucTema

56

Connue. ConHevyHast akTUBHOCTh. VICTOUHMK 3HEprun
CouHiia 1 3831

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3/IbI
TJIaBHOM MOCJIeA0BaTeIbHOCTU. BHyTpeHHEe
cTtpoenue 38&3/1. COBpeMEHHbIE MTPEACTABICHUS O
MPOUCXOKACHUH U 3BoJonK COJIHILIA U 3BE3]T

58

Mneunsiii [Iyte — Hama ['anakruka. [lonoxenue u
newxkenne Conuna B ['anmaktuke. ["amaktuku. YEpHbie
JIBIPBI B siApax rajJakTUK

59

Bcenennas. Pasberanue ranaktuk. Teopus bomibiioro
B3pbIBa. PennkroBoe n3inydenue. MeraranakTuka

60

Heperennsie npo0iaeMbl aCTpOHOMUHT

61

KouTtponbhas paboTa «51€eMEHTBI aCTPOHOMUU U
acTpoU3HKI»

62

O6o06maromuii ypok. Ponb pusuku u actpoHOMHH B
DKOHOMHUYECKOHN, TEXHOIOTMYECKOM, COIMATLHON U
ATHYECKOH cdepax AeaTeIbHOCTH YeTOBeKa

63

O6o6mmaromuii ypok. Pons 1 Mmecto ¢pusuku u
aCTPOHOMHUHU B COBPEMEHHOM HAay4YHOU KapTUHE MUpa



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

64

Ob6o6maromuit ypok. Pons pusnueckoii Teopun B
(bOopMUPOBAHUU TIPEJICTABICHHUA O PUINIECKOM
KapTUHE MHpa

65 O06o6mmatommuit ypok. Mecto pu3nueckoit KapTHHBI 1
MHpa B 00IIEM PSy COBPEMEHHBIX €CTECTBEHHO-
HayYHBIX MPEACTABICHUI O TIPHPOJIC
66 1 CoracHo rpaduky
IIPOMEKYTOYHOU
AIMMHHCTPATHBHAs1 KOHTPOJIbHas padoTa ATTCCTAL,
YTBEPKIECHHOMY
[IPUKA30M JUPEKTOPA
MBOY COII Ne7
67 PesepHbiit ypok. Ontuka. OCHOBBI CIIEIIHATIEHON 1
TEOPUH OTHOCHUTEIBHOCTH
68 Pesepusliit ypok. KBantoBas gpusmka. DneMeHThI 1

ACTPOHOMMH U aCTPOPUUKU

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

68



https://m.edsoo.ru/ff0d1784
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