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1. llosicHuTeILHAA 3aNIHCKA.
1.1. O01IHe M0J10KEeHUS.

Hacrosmas pabouas mporpamMmma pa3paboTaHa Ha OCHOBE:

- IIpuka3za MunuctepctBa obpazoBanus u Hayku P® ot 17 mas 2012 r. N 413 "O6
yTBEpKACHUH (efiepaibHOro rocyJapCTBEHHOT0 00pa30BaTeIbHOTO CTaHAapTa CPEeIHEro 001Iero
oOpazoBanus" (C USMEHEHUSIMU U JTOTIOJTHEHUSMH );

- OcHOBHOW 00pa3zoBaTelbHON MPOrpaMMbl CpeaHero obmiero obpazoBanus MBOY
«l'umuazusg Ne 131»;

- @enepanbHON paboyeil MmporpaMMbl cpeaHero ooOmero oOpa3oBaHUs MO (HUUKH
(6a30BbIit ypoBenb) st 10-11 kmaccos;

- TOJIOBOTO KaJIeHJapHOT0 y4eOHOTo rpaduka;

- y4eOHOT O IJIaHa.

C ucnonn3oBanueMm yueOHuka: dusuka: yueOHUK st 10 kiacca oOmieo0pa3oBaTeIbHBIX
opranu3zaiuii: 6a3oBblii u yrayou. yposau. / I'.Sl.Mskumes, b.b.byxosues, H.H.Cotckwii. -
M.: IIpocsemienue, 2020.

1.2.llenu u 3a7a4u U3yYeHUs1 y4eOHOr0 NpeaMeTa

OCHOBHBIMU LeJSIMU U3Y4deHHsI PU3UKU B 001IeM 00pa30BaHUU SBISIOTCA:

e (QopmupoBaHue HHTEpeca U CTPEeMJICHHS OOy4alolMXCsi K HayuYHOMY HU3YYEHHUIO
MPUPOJIbI, PA3BUTHE UX MHTEIJICKTYalbHBIX M TBOPUECKUX CIIOCOOHOCTEI;

® pa3BUTHE TIPEJACTABJICHUH O HAYYHOM METOJC TIO3HaHHS U (popMHpoBaHUE
MCCJIEI0BATENBCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

e (GopMHpPOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yJbTaTa U3y4eHHUs] OCHOB CTPOCHUS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHUE YMEHUI OOBSICHATH SBJICHHS C UCIIOJIb30BaHUEM (DM3HUCCKUX 3HAHUHN H
HAyYHBIX JIOKA3aTEIbCTB;

e (dopMHpOBaHME MPEICTABICHUN O POJU (DU3UKU U1 Pa3BUTHS APYTHX €CTECTBEHHBIX
HayK, TEXHUKUA U TEXHOJIOTUM.

JocTmwkenne >THX lenel o0ecreurnBaeTcsl pelieHueM CIeAYyIoNMX 3aJa4d B Ipoliecce

M3Yy4YeHUs Kypca (U3UKU HA YPOBHE CpEIHEro o0IIero o0pa3oBaHus:

e npuoOpeTeHrne CUCTEMBI 3HAHUN 00 OOIMKX (U3UYECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX,
TEOPHSX, BKIIOYAst MEXaHUKY, MOJIEKYISPHYIO (PU3UKY, STEKTPOIUHAMUKY, KBAHTOBYIO
(bU3KKY U DIIEMEHTHI aCTPOPU3UKH;

e (GopMHpOBaHME YMEHUW TPUMEHSATH TEOPETUUECKHE 3HAHUs JUIsi OOBICHEHUS
bu3MYEeCKUX SIBICHUW B TIPUPOJEC W JJs TPUHATUS TPAKTUUECKUX PEIICHHH B
MMOBCEAHEBHOM XKU3HU;

® OCBOCHHE CIOCOOOB pEIIEHHUS pa3NUYHBIX 3a7a4 C SBHO 3aJaHHOW (U3UYECKOU
MOJIEIIbIO, 3a/1a4, TTOPa3yMeBaIONINX CAMOCTOSITEIFHOE CO3aHne (PU3NIECKOr MOIEIH,
aJIeKBaTHOW YCJIOBHSIM 3a]1a4H;

e MoHUMaHHEe (U3MYECKUX OCHOB U TMPHUHIIUIIOB JIEHCTBUS TEXHHUUYECKUX YCTPOUCTB H
TEXHOJIOTHYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPELLY;

® OBJAJICHHE METOJAAMH CaMOCTOSITEIILHOTO TUIAHUPOBAHUS M MPOBENCHUS (PUINIECKUX
DKCMIEPUMEHTOB, aHalW3a W  HUHTeprnpeTanmu  uUHDOpManMM,  OmpeAeTeHUs
JIOCTOBEPHOCTH MOJIyYEHHOTO Pe3yJIbTaTa;

® CO3/IaHWE YCIIOBUH JJIsI Pa3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
JIeATEIIbHOCTH.



1.2 MecTo npeaMeTa B y4eOHOM

CornacHo yueOHOMY IJIaHy TUMHa3uM Ha uzydenue pusuxu B 10 u 11 kimaccax otBonutcs 2
Yaca B HEAENI0. B cooTBEeTCTBUU ¢ KaleHAAapHBIM y4eOHBIM rpadukoM B yueOHOM roay 34
HeJelb, Bcero 68 vaca.

Kiacc 10 11
YpoBeHb ba3oBbiii ba3oBblii
Koi-Bo yacosB B Heneno 2 2
Kou-Bo yacoB 3a yueOHbIH 1o 68 68

1.4.01anuyuTe/IbHbIE 0CO0EHHOCTH padoyell MporpaMmbl
TemaTnyeckoe mIaHUPOBAHUE M3YUYCHHS MaTepUaia COXpaHEHO B TIOJIHOM O0beMeE.
OTJIMYUATEIBLHBIX OCOOEHHOCTEN HET.

1.5 Yuer padoueii nporpaMMbl BOCTIMTAHUSA

PaGouast mporpamma cocTaBlieHa € ydeToM paboueill HporpamMmbl BOCIUTAHUSL.
BocnurarenbHblii MOTEHIMAT IPEIMETA PEATU3YETCS Yepes:

YCTQHOBJICHHE JIOBEPUTEIbHBIX OTHOLICHUH MEXIY YUYUTEIEM U €ro y4eHUKaMmH,
CHOCOOCTBYIOUIMX MTO3UTHBHOMY BOCTIPHSATHIO YUAIIUMUCS TPEOOBAHUH U IPOCHO YUHUTEIS,
NPUBJICUEHUIO X BHUMaHUSA K 00CyKAaeMoil Ha ypoke MH(popMalMy, aKTMBH3alUU UX
IMO3HABATCIILHOM JCSITCIILHOCTH,

o0y K1eHUe MIKOJIbHUKOB COOII0IaTh HA YPOKE OOLEIPUHATHIC HOPMBI IOBEICHHUS,
npaBWia OOHICHMA €O cCTapmuMH (YYUTEISIMH) W CBEPCTHHKaMH (IIKOJIBHHUKAMH),
HOPUHIUIBI Y4eOHON AUCIUILIMHBI U CAMOOPIaHU3aliHY;

NpUBJICUYCHHE BHUMAHUS IIKOJBHUKOB K IEHHOCTHOMY AaCIeKTy H3ydYaeMbIX Ha
ypOKax sIBJIEHUH, opranuszanus ux paboThl ¢ M0Jy4yaeMoil Ha ypoKe COLMaIbHO 3HAUUMOM
uHpOpManrell — MHULIMUPOBAHHE €€ OOCYKICHHS, BBICKA3bIBAHHS YYAIIMMHUCS CBOETO
MHEHHS IO €€ NMOBOJY, BBIPAOOTKH CBOETO K HEM OTHOILICHMUS,

UCTIOJIb30BaHUE BOCITUTATEIHHBIX BOSMOXKHOCTEH COJIEpKAaHUS YIeOHOTO MpeaMeTra
yepe3 JEMOHCTpAlMIO JETSM IPUMEPOB OTBETCTBEHHOI'O, T'Pa)KAAHCKOTO MOBEICHUS,
MPOSIBJICHUS] YEJIOBEKOIIOOMST U J100pOCEpAEUHOCTH, uYepe3 MoAOOp COOTBETCTBYIOIIUX
TEKCTOB JUIsl YTEHMs, 3aJad Ul pelleHus, MPOOJIEMHBIX CUTyallud uis oOCYKIEeHHS B
KJIacce;

OpUMEHEHHEe Ha  YpPOKE€  HHTEpakTUBHBIX  (GopM  paboThl  yyamuxcs:
MHTEJUIEKTYalIbHBIX UTP, CTHMYJMPYIOIIMX ITO3HABATEIbHYI0 MOTHBAIMIO HIKOJHHHKOB;
paboThI B Iapax, KOTOPbIE y4aT MKOJIbHUKOB B3aUMOACHCTBUIO C IPYTUMH JIETHMH;

BKIIIOYEHHE B YPOK HIPOBBIX MPOLEAYpP, KOTOpPHIE MOMOTAIOT MOJAEPKATh
MOTHUBAIMIO JIeTe K MOJYy4YEHHUIO 3HAHWH, HaJaKUBAHUIO MO3UTHUBHBIX MEXJIMYHOCTHBIX
OTHOLIEHUH B KJ1acce, IOMOTal0T YCTaHOBIIEHUIO JOOPOKENaTeIbHON aTMOC(EPHI BO BPEMsI
YPOKa;

opranuzaiys medcTBa MOTHBHUPOBAHHBIX M APYIWPOBAHHBIX yYalIUXCs HAll HX
HEYCIEBAIOIMMH OJTHOKJIACCHUKAMH, JAIOIIETo MIKOJIbHUKAM COIMAbHO 3HAYMMBIIN OIBIT
COTPYAHHUYECTBA ¥ B3aMMHOM ITOMOIIIN;

MHHUIMMPOBAHUE U TOJIEPKKA UCCIIEI0BATEIbCKOMN IEATEIbHOCTH 00YYatOIUXCsl.

l. Copnepxxanue yueOHOro npeamera
10 KJIACC
Pasnen 1. ®u3uka 1 MeTOAbI HAYYHOI'O NIO3HAHUS
®usnka — Hayka o nmpupoje. Haydnble MeTonbl MO3HAHUS OKpyXKaromero mupa. Poib
HKCIEPUMEHTA M TEOPHH B IpOIlecce MO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (DPU3UKE.
MonenupoBanue Gpu3nyeckux sBiIeHUN U nporeccoB. Hayunslie runoressl. duznueckue
3aKOHBI U TeopuH. [ paHUIIBI TPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.
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Pons m mecto ¢usuku B GOpMHpPOBAHMM COBPEMEHHOW HAydyHOW KapTUHBI MUpPa, B
MPaKTUYECKOU NeATEIbHOCTH JIIOJICH.
Jlemoncmpayuu

AHanoroBsie 1 HU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBvkeHHE. OTHOCHUTENBHOCTh MEXAaHUYECKOro MABMKeHHdA. Cucrema
otcuéra. Tpaekropus.

Ilepemenienue, cKopocTb (CpelHsis CKOPOCTb, MTHOBEHHAas CKOPOCTb) M YCKOPEHHE
MaTepUalbHOM TOYKH, UX MPOEKIIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEIeHU 1
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE MPSAMOJIMHEHHOE IBMXKEHHE. |'paduKu 3aBUCUMOCTHU
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U NEPEMEILICHUS MATEPUAIIBHON TOUKU OT BPEMEHH.

CBoboaHoe najzieHue. Y ckopeHrue cBOOOIHOTO MaieHusl.

KpuBonunerinoe nBuxeHue. J[BMKEHHE MATEPUAIBHOM TOYKM 110 OKPYKHOCTH C
MOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO. YTIIOBast CKOPOCTb, JIMHENHAas ckopocTh. [lepuoa n yacrora
oOpaiueHus. LleHTpocTpeMUTENBHOE YCKOPEHUE.

TexHuueckue yCTpoMCTBA M IMPAKTUUYECKOE IPUMEHEHHE: CIHIOMETP, JBHKECHHE
CHapsJ0B, LICTIHBIE U PEMEHHBIE EPEIadH.

Jlemoncmpayuu

Mogenp cuctembl OTCUETA, MILTIOCTPALUA KHHEMAaTUHYECKUX XapaKTEPUCTUK JIBUKECHHUS.

[Ipeobpa3oBanue ABUKEHHM ¢ UCTIOIB30BAHUEM MPOCTHIX MEXAHH3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmonenue aBrkeHus Tena, OpOLIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOJHOTO MaieHUsI.

Hamnpasnenue ckopocTy npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3ydyeHue HepaBHOMEPHOTO ABUKEHUS C LIEJIBIO ONPEAECIECHUS MTHOBEHHON CKOPOCTH.

HccnenoBanne  COOTHOIIEHMS ~ MEXAYy  IIyTAMH,  IPOWJIECHHBIMHM  TEJIOM  3a
MOCJIEIOBATEIbHbIE paBHbIE MPOMEXKYTKHM BPEMEHH IMpPH PABHOYCKOPEHHOM JBHKEHHUH C
Ha4aJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yueHue nNBUKEHUS IApUKa B BI3KOU KUJKOCTH.

N3yyenue nuxeHus Teaa, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunnun otHocuTensHOCTH ['anunes. [lepslii 3akoH HeroToHa. HEprinanbHbIe CUCTEMBI
OTCUY€Ta.

Macca tena. Cwumma. [lpunHnun cynepnosunuu cui. Btopoit 3akon HeioTona s
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH HbproTOHA 1711 MarepraibHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsoxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Buasl Tpenus (moxosi, ckojbxeHus, kaueHus). Cuna tpeHusa. Cyxoe TpeHue.
Cuna TpeHHs CKOJBXKEHHUs U cuia TpeHus nokos. Koaddurment tpenus. Cuna conpoTUBIECHUS
TP IBUKCHUH TeJla B )KUJKOCTH WIIH Tase.

[ToctynaTenbHOE U BpamareabHOE ABUKEHHE aOCOTIOTHO TBEPAOTO Tena.

MOMEHT CHIIBI OTHOCHUTENIBHO OCH BpamieHus. Ilnedo cuibl. YcinoBust paBHOBeCHs
TBEPAOTO TeJA.

TexHuyeckue ycTpONCTBA M MPAKTUYECKOE NPUMEHEHHWE: TMOIIIUITHUKA, JIBUXKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHeHHE Macc B3aMMOJIEHCTBYIOIINX TETI.
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Bropoii 3akon HeroToHa.

N3mepenue cuil.

CroxeHue cuil.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JedopMaIuu.

HesecomMocts. Bec Tena npu yCKOpEHHOM MOIbEME U MaJCHUH.

CpaBHeHME CUII TPEHUS TTOKOS, KAUEHUSI U CKOJIbKCHUSI.

VYcnoBus paBHOBecHs TBEPIOTo Teyia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3yuenue nBmkeHus Opycka Mo HaKJIOHHOM TIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH CHUJI YIIPYTOCTH, BO3HHUKAIOLIUX B MPYXUHE U PE3MHOBOM
obpasiie, oT ux nedopmaruu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPAOTO TEIA, UMEIOLIETO OCh BPAILICHUS.

Tema 3. 3akonsl coxpanenusn 6 Mmexanuke

Nmmnynbc MmaTepualibHON TOUKH (TeJa), CUCTEMbl MATEPUATIbHBIX TOUYEK. IMITyJIbC CHIIBI 1
WM3MEHEHHUE UMITYJIbCA TeJla. 3aKOH COXPaHEHHS UMITyJibca. PeakTMBHOE JIBH)KEHUE.

Pabora cuibl. MOIIHOCTE CHUTBI.

Kunerndeckass sHeprus MaTepualibHONH TOYKU. Teopema 00 M3MEHEHWHM KHHETHYECKOM
SHEPTUH.

[lorenumansHass oHeprus. [loTeHuuanbHas dSHeprus ymopyro AeQpOpMUPOBAHHOM
npyxkunbl. [loTeHnmanbHas sHeprus Teyna BOJU3H MOBEPXHOCTH 3EMITH.

[ToTennuanpHble W HEMOTEHIMAIbHBIC CUJIbL. CBS3b pabOThl HEMOTEHIUAIBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHCHUS MEXAaHUYECKOW SHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue yCcTpoHuCTBa M IPAKTUYECKOE NIPUMEHEHHE: BOAOMET, KONED, NMPYKUHHBIA
MUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeaxTnBHOE NBMKEHIE.

[Tepexon moTeHIIMATBLHON PHEPTHH B KHHETUUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydyenne abCOMIOTHO HEYIPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX HHUTSHBIX
MasiTHUKOB.

UccnenoBanue cBsizu pabOThl CHIIBI ¢ MU3MEHEHHMEM MEXaHMYECKON JHEepruu Teia Ha
MIpUMEPE PACTSHKEHUS PE3UHOBOTO JKIyTa.

Pasnea 3. Mosekyasipuasi puznka 1 TepMOAMHAMHUKA

Tema 1. Ocno6bl MONEKYNAAPHO-KUHEMUYUECKOU Meopul

OcCHOBHBIE MTOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH U UX OIIBITHOE 000CHOBAHHUE.
Bbpoynosckoe apuwxkenue. Juddysus. Xapakrep ABHKEHHS U B3aUMOAECHCTBHS YaCTHUI] BELIECTBA.
Mopnenu cTpoeHus ra3oB, JKUJIKOCTEH U TBEPABIX TN M 00bSICHEHNE CBOMCTB BEILIECTBA HA OCHOBE
THX MoJene. Macca u pazmepsl Mosekyil. Konnuectso BemectBa. [loctosnHas ABoraapo.

TenmoBoe paBHOBecue. Temneparypa u e€ namepenue. lllkana remneparyp Llenbcus.

Monens uneanbHoro raza. OCHOBHOE YpaBHEHHUE MOJEKYJISIPHO-KUHETHUECKON TEOPHUH
ujeanpHOro rasa. AOCONIOTHasg TemImepaTypa Kak Mepa CpeJHell KHHETHYeCKOH SHepruu
TEIUIOBOTO JIBMKEHUs yacTull ra3a. [llkana remnepatyp KenbBuna. I'a30Bble 3aK0HBL. Y paBHEHNE
MenneneeBa—Kianeiipona. 3akoH [lanproHa. M30mpoieccsl B UI€ATBHOM Tra3e ¢ MOCTOSSHHBIM
KOJINYECTBOM BellecTBa. [paduyeckoe mpencTaBieHUE M30IMPOIECCOB: HM30TEPMa, HM30X0pa,
nzo0apa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIOUIME JAUCKPETHOE CTPOCHHME BeIlecTBa, (oTorpapuu MOJIEKYI
OPraHUYEeCKUX COCTUHECHUH.



OmnbrTel 10 UG GY3UN KUTKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JIBUKEHHUS.

Mogens onbiTa llTepHa.

OnbIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHUS.

Mopenb, HIUTFOCTPUPYIOLIAsl IPUPOY 1aBJICHUS ra3a Ha CTEHKHU COCyJa.

OnpIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UAEAJIBHOTO ra3a, U30IpPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

OmnpeneneHre Macchl BO3IyXa B KIACCHOM KOMHATe€ Ha OCHOBE H3MEpEHHH 00BhEMa
KOMHATBHI, IaBJICHUS U TEMIIEPATypbl BO3/lyXa B HEMl.

HccenenoBanue 3aBUCUMOCTH MEKy ITapaMeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocno6vt mepmoounamuxu

TepmoauHaMuueckass cucteMa. BHYTpeHHSS dSHEPrus TEPMOAVMHAMUYECKON CUCTEMBI U
crocoOb! e€ u3meHeHus. KomndyectBo TemioTsl U padora. BHyTpeHHsAs sHEprusi 0IHOAaTOMHOTO
UJeabHOr0 raza. Buael Teruonepenaun: TeIONPOBOAHOCTh, KOHBEKIMS, U3IydeHHE. Y AebHas
TEIJI0EMKOCTh BelecTBa. KoauyecTBo TEIIOTHI IPH TEIUIONEpeaaye.

[lonsitue 06 ammabatHom mnpouecce. llepBbiii 3akoH TepMoauHamuku. IIpumenenue
MEPBOro 3aKOHA TEPMOAMHAMHUKY K M3ompoieccaM. [ padudeckas uHTepnperanus paboThl rasa.

BTtopoii 3akon TepmoannamMuki. HeobpaTuMoCTs IPOLIECCOB B MPUPOJIE.

TennoBsie MamuHbl. [IpuHIUIBL TeHCTBUS TEIUIOBBIX MamuH. [IpeobpazoBanus sHepruu
B TEIUIOBBIX MamuHax. Koadunuent moneznoro neicTus TermioBoil MamuHel. Lukin KapHo u
ero K03 UIUEHT MOJIE3HOTO ASHCTBHSI. DKOIOTHYECKHE MPOOIeMbl TEINIOIHEPTETUKH.

TexHuyeckue ycTpoilcTBa M NPAKTUYECKOE IPUMEHEHHUE: JBHUraTellb BHYTPEHHEIO
Cropanusi, ObITOBOM XOJOIUIBHHUK, KOHTUITUOHED.

Jlemoncmpayuu

H3meHeHrne BHYTpEHHEH SHEPruu Tela MPU COBEPIICHUU PAOOTHI: BBUIET MPOOKHU W3
OyTBUIKH O] ACWCTBUEM CKATOTO BO3/IyXa, HarpeBaHue 3(hrpa B JIATYHHOU TPyOKe MyTEM TpEeHUs
(BUACOIEMOHCTpALIHS ).

N3meHeHne BHyTpeHHEH 3HEpTuH (TemrepaTypsl) Tela Ipy TeIuionepeaaye.

OmnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3/yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelNsi BHYyTPEHHETO CrOPaHusl, pEaKTUBHOIO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoonvl

[TapooOpazoBanue u koHueHcauus. Mcnapenume u kumeHue. AOCONIOTHAsS |
OTHOCHTEJIbHAS BJIAXKHOCTh BO3ayxa. HaceleHHbli nap. Y aenpHas TemioTa napooopa3oBaHMUs.
3aBUCHUMOCTh TEMIIEPATyphl KUIIEHUS OT JABJICHMUSL.

Teépnoe teno. Kpucramnmmuueckue u amopdHbie Tesia. AHU30TPOINHUS CBOWCTB KPUCTAILIOB.
Kunkne xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBneHne M Kpuctaimusanus. Y aeinbHas
TeruioTa riasieHus. Cyonumarus.

YpaBHeHUE TEIJIOBOTO OaaHca.

TexHuyeckue ycTpolcTBa M NPAKTHUECKOE NPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUH MOJTYUYEHHS] COBPEMEHHBIX MaTeprasoB, B TOM YHCJIE€ HAHOMAaTEpHAJIOB,
Y HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX [1APOB.

Kunenue npy noHM>KEHHOM JIaBJICHUH.

CriocoObl U3MepeHUs BIaXKHOCTH.

Habmtoienne HarpeBaHus U MJIaBICHUS KPUCTANTMYECKOTO BEHIECTBA.

JleMOHCTpanys KpUcTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenne OTHOCUTEIBHON BIaKHOCTH BO3TyXa.



Pa3znea 4. JiekTpoguHAMUKA

Tema 1. Inexmpocmamuka

Onektpu3zanusi Teil. OJIEKTpUYECKUU 3apsan. /JIBa Buaa 3IEKTpUYECKHUX 3apsoB.
[IpoBOIHUKY, TUDIEKTPUKH U MOJYTPOBOAHUKU. 3aKOH COXPAHEHUS AIEKTPUIECKOTO 3apsija.

BzaumopeiictBue 3apsgoB. 3akoH Kynona. TodeuHbI  3JIEKTpUYECKUM  3apsi.
OnekTpuueckoe mnoje. Hampsx€HHOCTh 3iekTpudeckoro mois. [lpuHuun cynepno3uuuu
3JIEKTPUYECKUX NOJIeH. JINHNY HaNPsHKEHHOCTHU JIEKTPUYECKOTO MOJIS.

PaGora cmnm oanexrpocratudeckoro mois. [lorenmman. Pa3HOCTH MOTEHIMATIOB.
[IpOoBOIHUKY U AUBJIEKTPUKH B JIEKTPOCTATUUECKOM ToJie. J{M3ieKTpuuecKasi IpOHULAEMOCTb.

OnekrpoémkocTh. KonpeHcarop. DneKTpOEMKOCTh IJIOCKOTO KOHJIEHCATOpA. DHEPrus
3apsyKEHHOI0 KOHJIEHCATOpA.

TexHuueckue ycTpoMcTBa M MPAKTUYECKOE MPUMEHEHHE: DJIEKTPOCKOI, 3JIEKTPOMET),
JNIEKTPOCTaTUYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIpPHOOPOB, KOHAECHCATOp, KOMUPOBAIbHBIN
anmapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHIUIT ACUCTBUS IIEKTPOMETPA.

B3anmopeiicTBre Ha’IeKTPU30BAHHBIX TEIL.

DNEeKTPUUYECKOE T0JIE 3aPSKEHHBIX TEll.

[IpoBOIHMKY B 3EKTPOCTATHUECKOM IIOJIE.

DneKTpocTaTUYeCKas 3allluTa.

JIMBIIEKTPUKHU B 3JEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTU IUIOCKOTO KOHJEHcaTopa OT IUIOIIAAM IUIACTHH,
PACCTOSIHUSL MEXAY HUMH U TU3JIEKTPUUECKON IPOHULIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwiit 31exkmpuueckuii mok. Toxu 6 paznuunvix cpedax

DNEeKTPUYECKHU TOK. Y CIIOBUSI CYIIECTBOBAHUS AJIEKTPUIECKOTO ToKa. ICTOUHUKHM TOKa.
Cuiia Toka. [ToCTOSIHHBIN TOK.

Hamnpspkenune. 3akon Oma aiig y4acTka Ienu.

DnexTpuyecKoe CONPOTHUBIICHHUE. VnensHoe CONPOTHUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE COETMHEHNE TPOBOAHUKOB.

PaGora snekrpudeckoro Toka. 3akoH J[xoyns—JIena. MOMIHOCTB SEKTPHUUECKOTO TOKA.

DneKTpOoABMKYLIas CUjla U BHYTPEHHEE COIPOTUBIEHNE NCTOYHUKA TOKa. 3akoH OMa /1715
MOJTHOM (3aMKHYTO#) anekTpudeckoii nenu. KopoTkoe 3amMbIkaHue.

DONeKTpoHHAass MPOBOAUMOCTh TBEPABIX METAIOB. 3aBUCHUMOCTH  COMPOTHUBIICHHS
METaJIOB OT TeMneparypsl. CBEPXIPOBOAUMOCTb.

DneKkTpuYecKuii TOK B Bakyyme. CBONCTBA JIEKTPOHHBIX MyYKOB.

[MonynpoBoanuku. CoOCTBEHHass W TpPHUMECHAas MPOBOJUMOCTh IOJYIPOBOJIHHUKOB.
CsoiicTBa p—Nn-nepexona. IlomynpoBoIHUKOBbBIE TPUOOPBHI.

DNEeKTpUYECKU TOK B pacTBOpax M paciuiaBax 3JIEKTPOJIUTOB. IJIEKTPOIUTUUYECKAS
JIUCCcOManus. JIEKTPOIU3.

DneKkTpruyeckuil TOK B razax. CaMoCTOATENbHBIN U HECAMOCTOSITENbHBINA pa3psaa. MonHus.
[Tna3zma.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIEepMETp, BOJBTMETP,
peocTar, ICTOYHUKH TOKa, dJIEKTPOHATPEBATEIbHBIE MPUOOPHI, AJIEKTPOOCBETUTEIBHBIE TPHOOPHI,
TEPMOMETP  COMPOTHUBIEHUS, BAKYyMHBIM JHOA, TEPMUCTOPHI U  (DOTOPE3UCTOPHI,
MTOJTYTIPOBOTHUKOBBINA JTHOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne critbl TOKa M HAPSDKCHHS.

3aBUCHMOCTb COINPOTHUBJICHUS LMJIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIATAN
MOTIEPEYHOI0 CEUEHUsI U MaTepHuaa.



CMeraHHOE COeIMHEHHE TPOBOIHUKOB.

[IpsiMoe m3MepeHue AMEeKTPOABIKYILEH cuibl. KopoTkoe 3aMbIkaHHe TalbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBHCUMOCTH COPOTHUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB IEKTPOIUTOB.

HckpoBoli pa3psa 1 IpOBOAUMOCTb BO3yXa.

OnHOCTOPOHHSASA IPOBOJUMOCTb JUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydenne cMeIaHHOrO COeAMHEHUS PE3UCTOPOB.

W3mepeHnue ANEKTPOABMKYINEH CHJIBI WCTOYHHKA TOKa M €ro BHYTPEHHETO
COIIPOTHUBIICHUS.

HaGmonenue amektposnusa.

MexknpeamMeTHbie CBSI3H

Wzyuenune kypca ¢usuku 6a3oBoro ypoBHsS B 10 Kjacce OCyHIECTBISIETCS € YYETOM
COJepXKATENbHBIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMd MaTeMaTHKH, OWOJOrMM, XHUMUH,
reorpadu U TEXHOJIOTHH.

Mesicnpeomemuvie nousamus, CBI3aHHBbIE C MU3YyYEHHEM METOJOB HAYYHOI'O IO3HAHMSL:
SIBJICHWE, HAY4HbIM (akr, rumores3a, (u3ndeckas BEJIMYMHA, 3aKOH, TEOpHs, HAONIOJICHHE,
9KCHEPUMEHT, MOJICTUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pemieHHe CHCTEMBbl YpaBHEHWH, uHEHHass ¢QyHKIMsg, mapabona,
runep0oia, ux rpaQuKu U CBOICTBA, TPUTOHOMETpUYECKHE (PYHKIMU: CUHYC, KOCUHYC, TAHT'€HC,
KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI M HMX IPOCKIWU Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

Buonoeusn: mexannmueckoe NBMKEHHE B )KUBOH mpupoze, nupdys3us, ocMoc, TEII000MEH
KHUBBIX OPraHU3MOB (BHJIbl TEIUIONEPEIau, TEIJIOBOE PAaBHOBECHUE), SJICKTPUUECKHE SBICHUS B
JKHUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BELECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBAa TBEPIBIX TN, XKUAKOCTEW U Ta30B, 3JIEKTPUUYECKHE
CBOWCTBA METAJJIOB, AJIEKTPOIUTHYECKAs AUCCOLIMAIIMS, TaJIbBAaHHUKA.

l'eocpagpus: BIaxXHOCTH BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: IipeoOpazoBaHKE ABHKEHUN C UCIIOIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, TOIIIUITHUKK, WCIOJIh30BAHNE 3aKOHA COXPAHEHHS HMITYyJIbca B TEXHHKE (pakeTa,
BOJOMET M JIpyrue), JBUTaTellb BHYTPEHHEIo CropaHMs, IapoBas TypOHWHa, OBITOBOH
XOJOAMIBHHUK, KOHAWITUOHED, TEXHOJIOTUHN TIOJYYEeHHUSI COBPEMEHHBIX MAaTE€pPHajIoB, B TOM YHCIE
HaHOMAaTepHaJoB, W  HAHOTEXHOJOIWH,  OJEKTpOoCTaTHYeCcKass  3alluTa,  3a3eMJIeHHe
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHHTEp, JJIEKTPOHATpPEeBATENbHBIE IPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaIbBAHUKA.

11 KJIACC

Pazpnen 4. DaekrpoanHaMunka

Tema 3. Maznummnoe nosne. I1eKmMpoMazZHUMHAA UHOYKYUSA

[TocTostHHbIE MarHuTHL. B3aumojelcTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE TMOJe€.
BekTop marauTHON MHAyKIMH. [[pyHIMN Cyneprio3niny MarHUTHBIX NTOJIEH. JIMHUKA MarHUTHON
uHayKuud. KapTuHa AMHUN MarHUTHOW MHYKUIWHU MOJISI IOCTOSIHHBIX MArHUTOB.

MarnuTtHOe 1Mojie MpOBOAHMKA ¢ TOKkoM. KapThHa nMHUN MHAYKIIMA MAarHUTHOTO TOJISI
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA U 3aMKHYTOTO KOJBIEBOIO NMPOBOJAHHMKA, KATYHIKH C TOKOM.
OnbiT OpcTena. BzanmoielicTBre MPOBOJHUKOB C TOKOM.

Cuna AMniepa, €€ MOyJib M HallpaBIICHUE.

Cuna JlopeHma, e€ MoOaysnb W HampaBjieHHE. J[BKeHHE 3apsyKEHHOW YacTHUIBl B
OJIHOPOJHOM MarHuTHOM mose. Pabora cuiel Jlopenna.



SIBieHMEe HNEKTPOMArHUTHOM MHAYKIMHU. [IOTOK BEKTOpa MArHUTHOM WHIYKIIUU.
DIEKTPOABUKYIIASL CUJIA MHIYKIMU. 3aKOH 3JIEKTpOMarauTHo unaykuuu dapazes.

BuxpeBoe snextpuyeckoe mnose. IDIEKTPOABMXKYLIAs CHJla MHIYKLIUH B IPOBOJHHUKE,
JIBIDKYIIEMCS TIOCTYIIATEeIbHO B OJIHOPOJIHOM MarHUTHOM I10JI€.

[IpaBuio Jlenua.

NHnykTUBHOCTD. SIBJIEHNE CAMOMHAYKIIMU. DJIEKTPOABUKYIIAs CHJIAa CAMOUHTYKIIUH.

DHeprust MarHUTHOTO MOJISl KATYLIKHA C TOKOM.

DNeKTPOMarHuTHOE IoJIe.

TexHuueckue yCTpoMCTBA M IPAKTHYECKOE MPUMEHEHHE: IIOCTOSIHHbIE MAarHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YaCTHUII, UHTYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE AIIEKTPOHHOTO ITy4YKa MAarHUTHBIM I1OJIEM.

JIuHUY MHIYKIUY MarHUTHOTO TOJIS.

B3anmopeiicTBrue 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

JeiicTBue cuibl JIOpeHIla Ha HOHBI AIEKTPOJIUTA.

SBneHue ANEKTPOMArHUTHON UHIYKIUH.

IIpaBuio Jlenua.

3aBUCHUMOCTD AJIEKTPOJIBIKYIICH CHIIBI HHAYKIIMH OT CKOPOCTU M3MEHEHUSI MAarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yuenrne MarHuTHOTO TOJIsI KATYIIKH C TOKOM.

WccnepoBanue 1ecTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBIeHUS 371€KTPOMAarHUTHON WHIYKITUH.

Paspnen 5. KosieGanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUA

Konebarenbnast cucrema. CBoOOgHBIE MexaHHueckue Kojebanuda. ['apmonuueckue
kosnebanus. Ilepmon, wactora, amrumtyna u  ¢asa kosnebanuil. IIpyXUHHBI MasTHUK.
MaremaTnueckuil MasiTHUK. Y paBHEHHE rapMOHUYECKHUX Kojiebanuid. [IpeBpaliienue sHepruu npu
rapMOHUYECKUX KOJeOaHHSIX.

Koneb6arenbupiii koHTYyp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B HJICATHHOM
KoJIeOAaTeIbHOM KOHType. AHAJIOrMsl MEXIYy MEXaHHYeCKMMHU U 3JEKTPOMarHUTHBIMU
konebanusMu. @opmyna TomcoHa. 3akOH COXpaHEHHs] SHEPTUU B UACATHLHOM KojeOaTelbHOM
KOHTYpE.

[IpencraBnenue o 3aTyxarolux KoneOaHusAX. BbIHy X /I€eHHbIE MEXaHUYECKUE KOJIeOaHMUs.
Pe3onanc. BeiHyXI€HHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMUs.

[lepemennslit Tok. CHHYCOUANbHBINA EPEMEHHBIM TOK. MOITHOCTh NEPEMEHHOTO TOKA.
AMIITUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUIIBI TOKA U HAPSYKEHUS.

Tpanchopmarop. I[IpousBoacTBo, nepenaya M MOTpeOICHHE SIEKTPUUECKON SHEPIHH.
OKOJIOTUYECKME PUCKH TpU TPOU3BOJACTBE ANEKTpodHepruu. KynpTypa wucnonab3oBaHus
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HMU.

TexHudyeckue ycCTpoiicTBAa M NPAKTUYECKOE IPUMEHEHHUE: DIIEKTPUYECKHM 3BOHOK,
reHepaTop NepeMEeHHOro TOKa, JINHUU 3JIeKTporiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeIbHON cUCTEMBI (MPY>KUHHBIN WM MaTeMaTHYeCKUn
MasITHHK).

HaGmronenue 3aryxaromux KogeOaHuid.

HccnenoBanue CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

Ha6mronenue pezonanca.



CBoOOAHBIC ATIEKTPOMArHUTHBIE KOJICOAHMS.

OcmmorpaMMbl — (3aBUCHUMOCTH  CHJIBI TOKa M HANPSOKCHHWsT OT BPEMEHH) IS
3JIEKTPOMArHUTHBIX KOJeOaHUi.

Pe3onanc nmpu nocienoBaTeIbHOM COSAMHEHUU PE3UCTOPA, KATYIIKA MHAYKTUBHOCTH U
KOH/JIEHCATOopa.

Mopeinb TUHUU 3IEKTpOoIIepeaayun.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

HccnenoBanue 3aBHCUMOCTH TIEPHOA MAIIbIX KOJICOAHUI Tpy3a HA HUTH OT JJIUHBI HUTU
Y Macchl rpysa.

UccnepoBanue TmepeMEHHOro TOKa B IENM U3 TOCIEAOBATENbHO COEIUHEHHBIX
KOHJIEHCATOPa, KATYLIKHU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUmMHble 60THbL

Mexanudeckue BOJIHBI, ycinoBHs pacnpoctpanenus. [lepuon. CkopocTs pacnipocTpaHeHust
U januHa BoONHBL [lomepeunble W mponaosbHbIE BONHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTpOMarHUTHbIE BOJHBI. Y CJIOBUS U3JIyYEHHs 3JIEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHranus BekTopos E, B, V B anexkrpomarautHoi BosHe. CBONCTBA 3JI€KTPOMArHUTHBIX BOJIH:
OTpakeHHe, MpeJoMJeHHe, monspu3anus, audpakuus, wuHreppepenuus. CKopocTh
AJIEKTPOMATrHUTHBIX BOJIH.

[IIkana 31MeKTPOMArHUTHBIX BOJH. [IpuMeHeHUEe 3JIeKTPOMarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUMIBI paIuoOCBA3U U TeNEBUACHUS. Pagronokanus.

DNEeKTPOMarHMTHOE 3arpsi3HEHNE OKPYKAtOIIEeH CpeJibl.

TexHuueckue ycTpolcTBa M MPAKTUUECKOE MPUMEHEHUE: MY3bIKAJIIbHbIE MHCTPYMEHTHI,
yJIBTPa3BYKOBAsl JMArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap, PaAUONpPUEMHUK, TEIEBU3O0D,
anTeHHa, Tenedgon, CBU-mneusb.

Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJIO0IbHBIX BOJH.

KoneOmromnieecs Ten0 Kak HCTOUHUK 3BYKa.

Habmoienue orpaskeHus U MpeJoMICHUS MEXaHUYECKHUX BOJIH.

Habmonienue nntepdepeHnu U AMPpakiiuy MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGmronenue cBA3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIUTYJOW W YacTOTOM
KoJie0aHui.

UccnenoBanue CBOWCTB  JJIGKTPOMArHUTHBIX — BOJIH:  OTpPa)X€HUE, TMpeIOMIICHHUE,
nosnsipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsmMonuHeliHOe pacipocTpaHEHUE CBETA B OTHOPOIHOM CpeIe.
JIyu cBeta. ToYeUHBIN UCTOYHUK CBETA.

OtpaxxeHne cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHue n300pakeHUU B TIOCKOM
3epKare.

[Ipenomiienne cBeTa. 3akOHBI MpeTOMIICHHS cBeTa. AOCONIOTHBIA TOKa3aTeNb
npenomieHus. [lomHoe BHyTpeHHee oTpakeHue. [IpemenbHBId yroa TOJHOTO BHYTPEHHETO
OTPaXKEHUS.

Hucnepcus cseta. CnoxHbIi cocTaB Oenoro cBera. LIBer.

Cobuparonue U pacceuBaromue JUH3bL. ToHKas nuH3a. DOKYCHOE pacCTOSHUE U
OTNITHYECKasi Cuia TOHKOW JuH3bIL. [locTpoenne n3o0pakeHU B COOMPAIONIUX W PACCEHBAOIINX
nuH3ax. @opMyiia TOHKOW JIMH3BI. Y BEJIMUEHHE, 1aBAEMOE JIUH30M.

[Ipenenbl IPUMEHUMOCTH TEOMETPUYECKON ONTHKH.
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BomnoBas ontuka. HWaTepdepenums cBera. KorepeHTHblE HMCTOYHUKH. Y CIOBHS
HaOJI0ICeHNSI MAKCHMYMOB U MUHUMYMOB B HHTEP(QEPEHIIMOHHON KapTHHE OT ABYX CHH(]A3HBIX
KOT€pEHTHBIX HCTOYHUKOB.

Hudpakmus ceera. [JudpakuuoHHas pemeérka. YcioBue HaOMIOACHUS TIJIaBHBIX
MaKCHMYMOB IIPH Ma/ICHUU MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHuyeckue ycTpoiicTBa M NpPaKTHUECKOE MPUMEHEHHE: OYKH, Jyma, (oToarmapar,
IPOCKIIMOHHBIN armapaT, MUKPOCKOIIL, TEJIECKOI, BOJIOKOHHAS! ONTHKA, TU(paKIIMOHHAS PEeHIETKA,
MOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHeiiHOe pacmpocTpaHeHue, OTpaKeHHe W IpesnomieHue cBeTa. OnTuueckue
puOOpHI.

[TonHoe BHyTpeHHEe oTpaxkeHue. MoJienb cBeToBoIa.

HccnenoBanue CBOMCTB N300payKEHHIA B JIMH3AX.

Monenu MUKpOCKOIIa, TEIEeCKOoIIa.

HaGimronenne naTepdepeHIim cBera.

Hab6mronenue qudpakiuum cBera.

HaGurotenue aucriepcuu cBera.

[TonydeHue cekTpa ¢ HOMOIIbIO MPU3MBI.

[Tonmyyenne criekTpa ¢ HOMOIIBI0 AU(PPAKITHOHHON PEHIETKH.

Habmonenue nonsipusanuu cBera.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenue nokaszarens IpeIoMISHUS CTEKIIA.

HccnenoBanue cBONCTB U300paxeHU B TMH3AX.

Habmronenue aucnepcuu cBera.

Paznen 6. OcHOBBI cienAJIbHOM TEOPUHM OTHOCUTEILHOCTH

['panuubl MPUMEHUMOCTH KJIACCHYECKOM MexaHUKHW. [locTynarel crneruaibHOM TEOpUH
OTHOCUTEIIBHOCTH: HMHBAapUAHTHOCTb MOJIYJS CKOPOCTHM CBETa B BaKyyMe, IPUHLHII
OTHOCHUTEJIBLHOCTH DHHIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKPAILEHUE JUIUHBI.

DHEprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl € YHEPTrUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTUsI OKOSI.

Pasnen 7. KBanroBas puszuka

Tema 1. Dnemenmul K6AHMOBOU ONMUKU

®otonbl. Popmyina [1nanka cBs3u 3HEpruu GOTOHA C €ro0 YaCTOTOM. DHEPrus U UMIYJIbC
dboToHa.

OtkpeiTie U uccnenoBanue @oroddpdexra. OnbiTel A. I. CromeroBa. 3aKoHBI
dotoaddekra. YpaBuenue DitHmreitHa s hotodddekra. «Kpacnas rpanuia» pororddexra.

JaBnenue ceera. OnbiTel I1. H. JIeGenena.

XuMuyeckoe IeHCTBHE CBETA.

TexHuueckue ycTpoHCTBa M MPAKTUUYECKOE NpPHUMEHEHHE: (HOTOAIEMEHT, (POTONaTUHK,
COJIHEUHas OaTtapesi, CBETOIUOI.

Jlemoncmpayuu

®oTo3]eKT Ha yCTaHOBKE C IUHKOBOM MJIACTHHOM.

HccnenoBanue 3ak0HOB BHeIIHEro Gpotoaddekra.

CBeToauOI.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma
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Mopenb atoma Tomcona. OmnbiTel Pesepdopaa nmo paccesanio o -yactuil. [ImanerapHas
mozens atoMa. Iloctynarel bopa. 3nyyenue u mornomenue GOTOHOB NpU MEpexoje aToMa ¢
OJIHOT'O YPOBHSI SHEPTUH Ha Ipyroi. Buasl cnektpoB. CeKTp ypoBHEH 3HEPIUU aTOMa BOIOPO/IA.

BousiHoBBI€ cBOMcTBa yacTull. Bonubl ae bpoinsa. KoprnyckyisipHO-BOJIHOBOM yaiu3M.

CHoHTaHHOE U BBIHYKJEHHOE U3J1yYEHUE.

TexHudeckue yCTpOMCTBA U IPAKTHYECKOE IIPUMEHEHME: CIEKTPAJIbHBIA aHAIU3
(cTIeKTpOCKOIT), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopaenb onbiTa Pesepdopra.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

Habmoienue muHeRvaThIX CIEKTPOB U3JTyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

HaGumroienne TMHEeHYaToro CeKTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI,  JIOKa3bIBAIOLIME  CIOXHOCTh  CTpoeHus  sjapa.  OTKpbiTHE
panuoaktuBHOCTH. OnbIThl Pe3epdopnaa no onpesenennto coctaBa paailoakTUBHOTO U3ITyUEHUS.
CgoiictBa anb(da-, 6eta-, raMmma-u3IydeHus. BiusHue painoakTUBHOCTH Ha KHUBBIE OPTaHU3MBI.

OtkpeiTHe TIpOoTOHA M HeWTpoHa. Hyknmonnas mopens snpa [eiizenOepra—lBaHeHKO.
3apsn saapa. MaccoBoe uucio siapa. M30Torsl.

Anbda-pacnaa. DNeKTPOHHBIA U MO3UTPOHHBIN Oera-pacman. ['amma-usnydenue. 3aKoH
PaauOaKTUBHOIO pacIaja.

DHeprus CBA3M HYKJIOHOB B sifipe. Snepubie cuibl. JledekT macchl sipa.

SAnepusle peakunu. JleneHre U CUHTES SAEp.

Anepubiii  peaktop. TepmosiaepHbiii cuHTe3. [IpoOieMbl M TEPCHEKTUBBI SACPHOMN
HHEPreTUKU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKU.

DOneMeHTapHble yacTullbl. OTKPBITHE TO3UTPOHA.

MeTo b1 HaOIIOIEHNS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.

dyHaamMeHTanbHbIe B3auMoieiicTBUs. EqUHCTBO (hr3rueckoil KapTUHBI MHpa.

TexHuyeckue ycTpoiicTBa M MPaKTUYECKOE NMPUMEHEHUe: JO3UMETp, kamepa Buibcona,
SAJIEPHBIN peakTop, aTOMHas boMOa.

Jlemoncmpayuu

Cu€TYnK MOHM3HUPYIOLIMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomuol

HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).

Pasnen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPHU3UKH

Oranel pa3BuTHUd acTpoHoMuH. [lpukinagHoe W MHUPOBO33PEHYECKOE 3HAUEHUE
aCTPOHOMHH.

Bun 3Bé3anoro Heba. Co3Bes3nust, spKue 3BE3/1bl, IJIAaHETHI, UX BUAMMOE JIBHIKEHUE.

Conneunas cucrema.

Comune. CosHeuHass akTUBHOCTh. Mctounnk sHeprur CoJsiHIIA U 3BE3M. 3BE3NBI, HX
OCHOBHBIE XapaKTEpUCTHUKU. /[narpamMmma «CeKTpalIbHbIN KJIacC — CBETUMOCTDY. 3BE3/1bI INIABHON
MIOCJIEIOBATEIbHOCTH.  3aBUCUMOCTh ~ «Macca — CBETHUMOCTb» JJIsl  3BE3]  TJIABHOU
NOC/Ie0BaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE3N. CoOBpeMEHHBIE MPEACTABICHUSA O
MPOUCXO0XKIACHUU U 3BOOIMU CoJIHIIA U 3BE3/1. DTarbl )KU3HU 3BE3].

Mneunsiii [Tyt — Hama ["anaktuka. [lonoxenue u asuxenue Connua B ['anaktuke. Tumbl
rajnakTuk. Paguoranaktuku u kBazapbl. YEpHBIE ABIPHI B SAPAX TATAKTHK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon XaO6na. Pasberanue ramaktuk. Teopus
bonwmioro B3peiBa. PennkroBoe n3nyueHue.

MacmtaGHast ctpykTypa Beenennoil. Meraranaktuka.

Hepewénnsie mpo6iieMbl aCTPOHOMUM.
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Yuenuueckue nabnrooenus

Habmtonenus HeBOOPY>KEHHBIM TJIA30M C UCIOIB30BAHUEM KOMITBIOTEPHBIX MPUIIOKECHUN
JUTSL OTIPEJIeNICHUs TIOJIOKEHUSI HEOECHBIX 0OBbEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUs
CeBepHoro nonymapus 1 sipkue 3BE3/1bl.

Ha6monenus B reneckon JIynsl, uraner, Maeunoro [TyTu.

O0o0maroniee NOBTOpeHUE

Ponb Qu3uku M acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOTHYECKOW, COLMAIbHOW U
ATHYECKOH chepax AeaTeTbHOCTH YeJIOBEeKa, POJIb U MECTO (PU3MKHU M aCTPOHOMUHU B COBPEMEHHON
HAyYHOM KapTHHE MHUpa, posib (U3MUECKOH Teopuu B (POPMUPOBAHUU TPEACTABICHUN O
¢u3nveckoil KapTuHe MUpPA, MECTO (PU3UUECKON KapTUHBI MHpa B OOILIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX MPEJACTABICHUMN O MPUPOJIE.

Me:xknpeamMeTHble CBSI3H

N3yuenne kypca ¢usuku 6azoBoro ypoBHs B 11 kiacce ocyliecTBIsieTCs € Y4ETOM
COJepKATEIBHBIX MEXKIPEIMETHBIX CBSI3€H C KypcaMd MaTeMaTHKH, OHOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJOTHU.

Meosicnpeomemnvle nousimusi, CBSI3aHHBIE C M3YYEHHUEM METOJIOB HAYYHOI'O IMO3HAHUS:
ABIICHUE, Hay4yHBIH (pakT, rumores3a, Qu3uyeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
HKCIIEPUMEHT, MOJIEIIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHHM, TPUTOHOMETPUYECKHE (YHKIMH: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPbHl M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTAPHBIX (DYHKIUH,
NPU3HAKH TOJ00HS TPEYTOJIbHUKOB, OTPEICICHHE TUIOIIAIN TUIOCKUX GUTYp U 00bEMa Tell.

buonocus: snextpuyeckue SBICHHS B JKUBOM MpPUPOJE, KoleOaTelbHbIe IBUKECHUS B
JKUBOM NIpUpoJie, ONTUYECKUE SIBJICHUS B JKUBOM IpHUpOJE, NCHCTBUE pajualii Ha >KUBBIC
OpraHU3MBI.

Xumus: cTpoeHHME aTOMOB M MOJEKYJ, KpUCTaNIMYecKas CTPYKTypa TBEPIBIX Tel,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eocpagpus: MarHUTHBIE TOJIOCA 3€MJIU, 3aJI€KU MAarHUTHBIX pyJl, (OTOCHEMKA 3€MHOI
IIOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.

Texnonozus: TMHUM AIIEKTPOIIEpEIay, TeHEpaTOp MEPEMEHHOI0 TOKa, 3JIEKTPOBUTATEb,
UHAYKIMOHHAs Tedb, pajap, paauoNpHUEMHHUK, TeIEeBU30p, aHTeHHa, TenedoH, CBYU-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHast OaTapes.

I11. Ilnanumpyemsle pe3yJibTaThl 0CBOCHHS Y4eOHOI0 MpeaMeTa

OcBoenune yuyebHoro mpeamera «®dusuka» Ha ypoOBHE CpenHero oOiero oOpa3oBaHM
(0a30BBIE  ypOBEHb) JIOJDKHO  OOECHEeuuTbh  JOCTHXKEHHME  CIEAYIOIIUX  JIMYHOCTHBIX,
MCTAIIPEAMCTHBIX U IMMPEAMETHBIX O6pa3OBaTeHI>HI)IX PE3YIbTATOB.

JJUYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOro mpeamera «DU3HKay JOHKHBI OTPaxarh
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIMUXCsl PYKOBOJCTBOBATHCA CHOPMHPOBAHHOW BHYTPECHHEU
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAlUMi, TO3UTUBHBIX BHYTPEHHHUX
yOSXKJICHU, COOTBETCTBYIOIIMX TPAIWIMOHHBIM IIEHHOCTSM POCCHUCKOTO  OOIIecTBa,
pacIIMpeHHe >KU3HEHHOTO ONBITa U OMbITa JACSITEIBHOCTH B MPOLECCE pPealn3allid OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCHHTaTeHBHOﬁ JACATCIIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaIaHCKOrO0 BOCIUTAHMS:

. c(OPMHUPOBAHHOCTh TPAXIAHCKOW TMO3UIUK OOYYarOIIErocsi Kak aKTHUBHOTO M
OTBETCTBEHHOTO YJIeHA POCCHICKOTO O0IIIEeCTBa;
(] HpI/IHSITI/Ie Tpa}lI/IHI/IOHHLIX O6HIG'—IGJ'IOB€‘-I€CKI/IX FYMaHI/ICTI/I'—IeCKI/IX nu

ACMOKPAaTUUICCKHUX HCHHOCTeﬁ;
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o TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTH B HHTEpPECax TIPakIaHCKOro
o011ecTBa, y4acTBOBAaTh B CAMOYIIPABICHUN B 00pa30BaTeIbHON OpraHU3allu;

. YMEHHUE B3aUMOJICUCTBOBATh C COLMAIbHBIMU UHCTUTYTaMU B COOTBETCTBUM C UX
(GYHKUMAMU 1 Ha3HAUYEHUEM;

J TOTOBHOCTH K TYMAHUTApPHOU U BOJIOHTEPCKOM NEATEIBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

. c(OPMHPOBAHHOCTH POCCUHCKOM IpaX1aHCKOW UACHTHYHOCTH, MATPUOTU3MA;

o LIECHHOCTHOE OTHOILIEHHWE K TOCYJAPCTBEHHBIM CHMBOJIAM, JIOCTHUKEHUSAM

POCCUNCKUX YUEHBIX B 00JIaCTH (PU3MKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS

. c(hOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

. CIIOCOOHOCTh OLICHMBATh CHUTYallMl0 W NPUHUMATh OCO3HAHHBIC PEILICHHUS,
OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B JECATEIBHOCTH
YUYEHOTO;

L4 OCO3HAHHEC JIMIHOI'O BKJIaJla B IIOCTPOCHUC YCTOﬁQHBOFO 6yz[ymero;
4) ICTECTUHYCCKOIo BOCIIMTAHUA:
L4 9CTETUYCCKOC OTHOIICHHMEC K MHPY, BKIIOYad 3CTCTHKY HAYYHOI'0 TBOPYCCTBA,

npucymniero pu3nv4eckon Hayke;

5) Tpy10BOT0 BOCIIUTAHUS

J MHTEpEC K PasiIMuHbIM cepaM IpodecCHOHATBHON AEATENBHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DU3UKOM M TEXHUKOI, YMEHHE COBEpIIATh OCO3HAHHBIN BBIOOp Oyaytiel mpodeccuun
U peaJIn30BBIBATh COOCTBEHHBIC )KU3HEHHBIC TIIIAHBI;

J TOTOBHOCTh HM CIIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa3oBaHHIO B 00JacTu
(bu3HUKYM HA IPOTSHKEHUH BCEH KU3HU;

6) 9K0JIOrNY€ECKOT0 BOCTIUTAHUSI:

J c(OpPMUPOBAHHOCTh  JKOJIOTMUECKON  KYJbTYpbl, OCO3HaHHE TIJI00aIbHOIrO
XapakTepa dKOJIOTHYECKUX MPOoOIeM;

. IUIAHUPOBAHUE M OCYLIECTBIICHUE JEHCTBUI B OKpPYXKAlOIIEW Cpele Ha OCHOBE
3HAHMS LIEJIEN YCTOWYMBOIO pa3BUTHSI YEJIOBEUYECTBA;

o pacIIupeHHe OMNbITa ACSITEIBHOCTH SKOJIOIMUYECKON HANpaBJICHHOCTH HAa OCHOBE
UMEIOLINXCS 3HAaHUN 10 (pu3mKe;

7) HIEHHOCTH HAYYHOTO MO3HAHMSI:

. c(OpPMHPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3NUECKON HAYKH;
. OCO3HaHUE LIEHHOCTH HAYYHOU JIE€ATEIbHOCTH, TOTOBHOCTh B MPOLECCE U3YUYEHUS

(GU3UKN OCYLIECTBIISTh MPOEKTHYIO U MCCIIEOBATENBCKYIO JIESTENbHOCTh WHAMBUIYAJIbHO U B
rpyIIe.

METAINIPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHBbIE YHUBEpPCAJIbHBbIE YUeOHbIe JeiicTBUS
Ba3zoBble JJornuyeckue geiicTBus:

. CaMOCTOSITENEHO (DOPMYITHPOBATH U aKTYaIU3UPOBATH MPOOIEMY, paccCMaTpUBATh
€€ BCECTOPOHHE;

. ONpeAeNsaTh ULeNd JeATeIbHOCTH, 3aJlaBaTh IapaMeTpbl W KPUTEPUU UX
JIOCTUKEHMUS;

. BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B PacCMaTPUBAEMBIX (PU3NUECKUX
SIBJICHUAX

. pazpabaTheiBaTh IUJIaH pPEHICHUS MpoOJeMbl ¢ YYETOM aHAIM3a WMEIOIIUXCS

MaTepHalIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;
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L4 BHOCUTb KOPPCKTHUBBI B JACATCIBbHOCTH, OLCHHBATL COOTBCTCTBUC PC3YJILTATOB
nejisiM, OLCHUBATh PUCKU HOCJICIICTBI/II\/'I ACATCIIbHOCTH,

o KOOPJMHHUPOBATh U BBIMOIHITH padOTy B YCIOBHUSX PEalbHOr0, BUPTYAIHHOTO H
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

o pa3BUBATh KPEATHBHOE MBIIUICHUE MIPH PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBble uccienoBareibCcKue 1eHCTBUS:

J BIIQJICTh HAYYHOM TEPMUHOJIOTHEH, KIIOYEBHIMU TIOHATUSIMU M METOJaMU
(bU3UYECKON HAYKH;

o BJIAJICTh HABBIKAMU Y4E€OHO-UCCIIEIOBATEIBCKOW M TPOCKTHOHN IESITEIbHOCTH B

obmact (U3MKH, CHOCOOHOCTBIO M TOTOBHOCTHIO K CAMOCTOSITEIBHOMY IIOMCKY METOJIOB
peleHus 3a1a4 GU3NYECKOro CoAepKaHus, IPUMEHEHHIO Pa3InYHbIX METOA0B IIO3HAHUS;

J BIAJCTh BHJAMU JEATEIBHOCTH IO IIOJYYEHUIO HOBOTO 3HAHHA, €ro
UHTEpIpEeTalnH, NPeoOpPa30BaHUI0 U MPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX CHTyalHAX, B TOM
Yciie IPU CO3/1aHUU YUE€OHBIX IPOEKTOB B 001aCTH (PU3MKH;

o BBISBJISITH IPUYUHHO-CJIEAACTBEHHBIC CBSA3U U aKTyaJIM3UpOBaTh 3a/1a4y, BbIIBUTATh
TUIIOTE3Y €€ PEeleHNUs, HAXOAUTh apIyMEHTBI JUIs J0KAa3aTelIbCTBAa CBOMX YTBEPKJICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PELICHHUS;

J aHATM3UPOBATh MOJYYCHHBIE B XOJ€ PEUICHHS 3a/a4H PE3yJbTaThl, KPUTHYECKH
OLICHUBATh UX JOCTOBEPHOCTb, IPOTHO3MPOBATH N3MEHEHUE B HOBBIX YCIIOBUSIX;

J CTaBUTh M  (QOPMYIHPOBaTH COOCTBEHHBIC 33Ja4yd B  00pa30BaTEIbHOM
NeSITETILHOCTH, B TOM YHUCIIE TIPU U3YYCHUN (PU3UKH;

J JIaBaTh OLIEHKY HOBBIM CHUTYaIlHsIM, OLIEHUBATH IPUOOPETEHHBIN OIBIT;

J yMETh MEPEHOCUTh 3HaHWs 1O (U3MKE B  MPAKTHYECKYI0  00JacThb
KHU3HEICATEIILHOCTH;

J YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeii;

J BBIJIBUTaTh HOBBIC HJICH, TIPEIaraTh OPUTMHAIBHBIE IOJIXO0/Ibl H PELICHUS;

. CTaBHUThH POOJIEMBI U 33]]a9H, OITYCKAIOIINE alTlbTePHATUBHBIC PEIICHHUS.

Padora ¢ undopmanueii:

J BJIAJI€Th HAaBbIKAaMM IMOJy4YeHHs HHPopManuu (U3NUYECKOTO COAEPKAHUS U3

HCTOYHHKOB PAa3HbIX TUIIOB, CAMOCTOATCIIBHO OCYIICCTBIIATh IMMONUCK, aHAJIN3, CUCTCMATHU3alluI0 U
MHTEpHpeTalnio HHPOPMALIUU PAa3IMUHBIX BUJIOB U (OPM Ipe/ICTaBICHHUS;

o OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIINH;

o UCIIOJIb30BaTh CPeACTBAa HH(POPMALIMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJOTH B
PCIICHMU KOTHUTUBHBIX, KOMMYHUKATHUBHBIX W OPraHU3allMOHHBIX 3aJa4d C CO6J'IIOI[CHI/ICM
TpeOOBaHUIN SPrOHOMMKH, TEXHUKU 0€30M1aCHOCTH, TMTHEHBI, PECypcocOepexeHusl, IPaBOBLIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MMacCHOCTH;

° CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEPIKAHUS B PA3IMUYHBIX (hopMarax ¢ y4y€ToM
Ha3HaueHUs MTHPOPMAaLUH 1 1IeJIEBOH ay TMTOPHH, BEIOUPas ONTUMAJIbHYIO (hOpMY MpeIcTaBIeHUS
Y BU3yaJIM3aliH.

KoMMmyHuKaTHBHBIC yHHBepcaibHbIe y4eOHbIE JeHCTBHUA:

o OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMH JESATEIbHOCTH;

o pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYallui U CMATYaTh KOH(IMKTHI;

J Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCTIOIH30BAHUEM SI3BIKOBBIX
CPEJCTB;

o NOHMMaTh W UCMOJb30BaTh NPEUMYIIECTBA KOMAHJIHOW M WHIUBHyaJbHON
paboThI;

J BBIOMPATh TEMATUKY U METOBI COBMECTHBIX IEHCTBHIA C YIETOM OOIIINX HHTEPECOB

1 BO3MOXKHOCTEM KaXKJI0ro 4jaeHa KOJIJICKTHBA,
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. [IPUHUMATBH €I COBMECTHOM IEATEIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JIEHCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUM, PACIIPEAENIATh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYK/J1aTh pe3yJIbTaThl COBMECTHON PabOTHI;

o OLIEHUBAaTh KayeCTBO CBOEr0 BKJIAZA M KaKJOI'0 yYaCTHHMKAa KOMaHIbl B OOLIMiIi
pe3yJbTaT MO pa3paboTaHHBIM KPUTEPUSIM;

. [IpejjlaraTb  HOBBIE IIPOEKTHI, OLEHUBATh UAEHM C [O3UMLUUU HOBH3HBI,
OPUTMHAJILHOCTH, IPAKTUYECKON 3HAYUMOCTH;

J OCYLIECTBIIATH TIO3UTUBHOE CTPATETMUECKOE NIOBEICHNE B PA3JINYHBIX CUTYyaLUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe yHMBepcaabHble yueOHbIe AeiicTBUS

Camoopranuszaums:

J CaMOCTOSITEJIbHO OCYIIECTBIISATH I103HABATENIbHYIO JIE€ATEIBHOCTE B 00JIaCTH
($U3UKK ¥ aCTPOHOMUH, BBISABIISATH MPOOJIEMBI, CTABUTH M (HOPMYITUPOBATH COOCTBEHHBIE 33/1a4H;

o CaMOCTOSITENIbHO COCTaBJIATH IUIAH PEIICHUS PACUETHBIX M KAaUYeCTBEHHBIX 3ajad,
IUIaH BBIIOJHEHUSl MPAKTHUECKOM paboThl € y4€TOM MMEIOLIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;

o JaBaTb OICHKY HOBBIM CUTYalUSAM;

o pacuIupsATh pAMKH Y4eOHOTO IIPEMETa Ha OCHOBE JIMYHBIX MPEANOUTCHHIA;

o JeNaTh ~ OCO3HAHHBIM  BBIOOp, apryMEHTHpOBaTh e€ro, Oparb Ha ce0s
OTBETCTBEHHOCTH 32 PCIICHHC;

. OLICHUBATh IPUOOPETEHHBIN OIBIT;

. Croco0cTBOBaTh ()OPMUPOBAHUIO U TIPOSIBICHHUIO IPYIUIMH B 00JacTH (DU3HKH,

MMOCTOSIHHO IOBHIIIATH CBOM O6pa3OBaTeHLHLIﬁ u Ky.]'ILTypHHﬁ YPOBCHbB.
CﬂMOKOHTpOJ'[b, IMOLMOHAJIbHBIA HHTEJLJIEKT:

. JlaBaTb OLIEHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTD,
OLICHUBATb COOTBETCTBUE PE3YJILTATOB LIEIISIM;

. BJIAJICTh HaBBIKAMM I103HABATEIbHON pedIeKCHM Kak OCO3HAHUS COBEPIIAEMBIX
JIEMCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHU;

. UCITOJIBb30BaTh NPUEMBI pediIeKCHH JIi OLEHKM CHUTYyallud, BBIOOpAa BEPHOTO
penenus;

. YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIECHUS 110 UX CHUKECHUIO;

. IIPUHUMATh MOTHMBBI M apryMEHTbl JPYIrMX IIpU aHaIM3€ pPe3yJbTaToOB
JeATEIbHOCTH;

. NpUHUMATD ceOsl, TOHUMas CBOM HEJOCTATKU U IOCTOMHCTBA;

. [IPUHUMATb MOTHBBI M apryMEHTbl [JpPYIruX IIpU aHaJIu3e pe3yJbTaToB
JIeSATEIbHOCTH;

. IpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKH.

. B mpouecce NOCTHKEHHS JIMYHOCTHBIX PE3YJbTaTOB OCBOCHHS IPOTPAMMBI 110

bu3uKe s ypoBHS CpeAaHero oOmero oOpa3oBaHHS y OOYYalOIIUXCS COBEPIIECHCTBYETCS
HMOIMOHAIBHBIA UHTEJUIEKT, MPEeANoaralonni chopMHUPOBAHHOCTS!

o CaMOCO3HaHUS, BKJIIOYAIOMIETO CHOCOOHOCTh TMOHUMATh CBOE HMOLMOHAIBHOE
COCTOSTHUE, BUJETh HAIIPaBJIICHUA pPAa3BUTHS COOCTBEHHON SMOIMOHANBHON cdephl, ObITh
yBEpEeHHBIM B ce0e;

o CaMOpETyJIMpPOBAaHHUs, BKIIIOYAIOIIETO CAaMOKOHTpPOJIb, YMEHHE IPHUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHUE, CIIOCOOHOCTh aJalnTHPOBATHCS K OMOIMOHAIBHBIM
U3MEHEHUSM U MPOSBIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

o BHYTPEHHEH MOTHBAlIMU, BKJIIOYAIOIIEH CTpEeMJICHHE K JOCTHKEHHMIO LENIU U
ycCIexy, ONTHMH3M, HHHIIMATHBHOCTh, YMEHHUE JISHCTBOBATh UCXO/S U3 CBOUX BO3MOXKHOCTEH;
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. OMIIATUH, BKIIOYAIOUIEH CIOCOOHOCTh IMOHMMATh ASMOIMOHAIBHOE COCTOSHUE
NpPyTUX, YYUTBIBATh €r0 MpPU OCYILECTBICHUH OOLICHUS, CIOCOOHOCTh K COYYBCTBHIO H
COIIEPEIKUBAHUIO;

. COLMAJIBHBIX HABBIKOB, BKJIIOYAIOIUX CIHOCOOHOCTh BBICTPAaWBaTh OTHOLIEHUS C
JPYTUMHU JIIOJIbMH, 3a00THTHCS, TIPOSIBIISATH HHTEPEC U Pa3peIIaTh KOH(PIUKTHI.

HNPEIMETHBIE PE3YJIbTATHI

K konity obyuenus B 10 kjacce mpeaMeTHbIC pe3yabTaThl HA 0A30BOM YPOBHE JOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUI:

. JEMOHCTPUpPOBaTh Ha MpUMepax pojb U MecTo (u3uku B (PopMHUpOBAHUU
COBPEMEHHOM HAy4yHON KAPTHUHBI MUpPa, B PA3BUTHM COBPEMEHHOW TEXHUKH M TEXHOJIOTUH, B
MPAKTUYECKOU JIESITEIbHOCTH JIFOJICH;

. VUUTHIBATh TPAHUIBl [PUMEHEHHS] HM3YyUYEHHBIX (U3MUECKUX  MOJICNICH:
MaTepuaibHas TOYKa, MHEpLHAJIbHA CUCTEMa OTCYETa, aOCOMIOTHO TBEPIIOE TEO, UACATbHBIN
ra3, MOJIEJIM CTPOEHUS T'a30B, )KUJIKOCTEH U TBEPJBIX TEJ, TOUCUHBIN 3JEKTPUUECKUN 3aps] NpU
perieHnn GU3NIECKHX 3a1a4;

. pacnio3HaBaTh (DU3WYECKHE SIBICHHS (TPOIECCH) M OOBSACHATh MX HAa OCHOBE
3aKOHOB ~ MEXaHUKH, MOJEKYJSIPHO-KMHETHYECKOM  TEOpUM  CTPOCHMsSI  BelllecTBa U
JICKTPOIMHAMUKH: PABHOMEPHOE W PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBIKEHUE, CBOOOIHOE
najieHue TeJ, JABI)KEHHWE [0 OKPYXXHOCTH, HWHepUus, B3auMmojeiicTBue Ten, auddysus,
OpOYHOBCKOE JBIKEHUE, CTPOCHHE KUAKOCTEH M TBEPIBIX TEJ, U3MEHEHUE 00BbEMa Tell Mpu
HarpeBaHuu (OXJIAXKJIEHUHU), TEIUIOBOE paBHOBECHE, HCIAapeHue, KOHICHCAllMs, IUIaBJICHUE,
KpUCTAJUTH3AlIUs, KATICHHE, BIAXKHOCTh BO3/lyXa, MOBBIIIICHUE JIABJICHUS T'a3a PU €r0 HarpeBaHUU
B 3aKPBITOM COCY/JI€, CBSI3b MEK/y MapaMeTpaMU COCTOSIHUS ra3a B U30IPOLIECCAX, IEKTpU3anus
TEJI, B3aUMO/JICHCTBUE 3apsI0B;

. OMHUCHIBATh MEXAHWYECKOE JBIDKEHUE, WCIOIb3ysd (PU3UUYECKHE BEIUYHHBI:
KOOpJMHATA, MyTh, NEPEMEIIEHUE, CKOPOCThb, YCKOPEHHE, Macca Tela, CHJia, UMITYJIbC Tela,
KHHETHYECKasi DSHEPrus, MOTCHIMAIbHAS DSHEPIrusi, MeXaHWdeckas paldoTa, MeXaHUYecKas
MOIIIHOCTb; MPU ONKUCAHUU MPABUIBLHO TPAKTOBATh (PU3UUECKHI CMBICI UCIOIB3YEMBIX BEIMUHUH,
uX O0O3HAYeHUs W EIUHUIIbI, HAXOAUTH (POPMYJbI, CBA3BIBAIOIINE ITAaHHYIO (HUIUYECKYIO
BEJIMYMHY C IPYTUMU BETMUYMHAMU;

. ONUCHIBaTh U3yUEHHBIE TEIJIOBBIE CBOMCTBA TEJI M TEIJIOBBIE SIBJIICHUS, UCIIOIb3Y S
¢u3nYecKue BEIWYWHBL: JaBJIEHUWE Tra3za, TeMIeparypa, CpPeIHss KHHETHYeCKas SHEPrHs
Xa0THYECKOT0 JBUKEHUS MOJIEKYJ, CpPEAHEKBaJpaTU4YHasi CKOPOCTb MOJIEKYJ, KOJIHYECTBO
TEIUIOThl, BHYTPEHHSISI dHEprus, padora rasza, Kod((UIMEHT IOJIE3HOTO JIEHUCTBUS TEIJIOBOIO
JBUTATENS; IPU OMUCAHUH MPABUIIHLHO TPAKTOBATH (PHU3UUECKHI CMBICI UCIIOJIb3YEeMbIX BETUYHH,
uX O0O3HAYeHUs W EIUHUIIbI, HAXOAUTH (POPMYJBI, CBA3BIBAIOIINE ITaHHYIO (HUIUYECKYIO
BEJIMYMHY C IPYTUMHU BEIIMUUHAM;

. ONUCHIBaTh HM3YyYEHHbIE 3JIEKTPUYECKHE CBOWCTBA BEIIECTBA U DJIEKTPUUYECKHE
sBIIEHUS (TIPOIIECCHI), UCTIONB3YS (PU3NUECKHIE BETUYHHBI: DIIEKTPUIECCKHUI 3apsi]l, DIEKTPUIECKOe
moJie, HaMpsDKEHHOCTh TIOJIS, MOTEHIIMAJ, Pa3HOCTh MOTEHIIMAJIOB; MPH OMUCAHWU TPABHIHHO
TPAKTOBAaTh (PU3UYECKUI CMBICT HCIONB3yeMbIX BEIWYMH, MX OOO3HAYCHHS] M €IUHUIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIMUMHY C JPYTUMH BETUYUHAMU;

. AHATM3UPOBATH (PU3MUECKUE MTPOLIECCHI U SIBJICHUS, UCTIONIB3Ys PU3NIECKUE 3aKOHBI
Y IPUHLMUIBL: 3aKOH BcemupHoro tarorenus, I, I u III 3akonsl HproTOHA, 3aK0H coXpaHeHUs
MEXaHUYECKON PHEPruH, 3aKOH COXPAHEHUS UMITYJIbCa, MPUHIIAIT CYNEPTIO3UIIUN CUJI, TIPUHITUTI
paBHOIpaBUs MHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS
BEIIIECTBA, TA30BbIC€ 3aKOHBI, CBSI3b CpPEAHEH KHHETHYECKOW HSHEPTHH TEIJIOBOTO JBHKCHUS
MOJIEKYJI C a0CONIOTHOM TeMIepaTypoil, MEepBbI 3aKOH TEPMOAMHAMHKH, 3aKOH COXpaHEHUS
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ANEKTPUUECKOTO 3apsi/a, 3aKoH KyioHa, mpu 3TOM pa3indarh CIIOBECHYIO (POPMYIHPOBKY 3aKOHA,
€ro MaTeMaTu4ecKoe BBIPAKEHHE U YCIOBUS (TPaHUIIbl, 00J1aCTH) IPUMEHUMOCTH;

. OOBSCHSATh OCHOBHBIC MPHUHIIUIBI JEHCTBUS MAalIWH, MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB; pa3iuvaTh yCIOBUS UX OE30MMACHOTO UCIIOIH30BAHUS B IIOBCEIHEBHOM KU3HU;
o BBITIOJHATH YKCIIEPUMEHTBI 110 UCCIICOBAHUIO (PU3NICCKUX SIBJICHUI U TIPOIIECCOB

C UCIOJNb30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEpPEHUH, MNpu 3TOM (QOpPMYIHpPOBAThH
npobieMy/3agady ¥ THIOTE3y Y4eOHOTr0 SKCIIepUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEJIOKEHHOTO
000py10BaHuUs, IPOBOAUTE OIBIT U POPMYJIMPOBATH BHIBOJIBI;

J OCYILECTBIIATh MPSAMBIE U KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEIUYHMH, IPU 3TOM
BbIOMpATh ONTUMAJIBbHBIA CHOCOO H3MEpPEHUS U MCHOJIb30BaTh WM3BECTHBIE METOJbI OLEHKU
MOTPEIIHOCTEN U3MEPEHUN;

J UCCIIEI0BAaTh 3aBUCUMOCTH MEXAY (GU3NUYECKUMU BEIMYUHAMU C UCIIOJIb30BaHUEM
OpSAMBIX HW3MEPEHUH, MpH OSTOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHpPOBaTh pe3yJbTaThl
HOJIyYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEJIIMYMH B BUJIE TAOJIUL ¥ IpadUKOB, JAEIaTh BEIBOBI 110
pe3ysbTaTaM UCCIIEJOBaHMUS;

o coOnroaaTh npaBuia 6€30MacHOro TpyAa Py IPOBEICHUU UCCIIEJOBAaHUM B paMKax
y4eOHOIr0 SKCIEPUMEHTa, Y4eOHO-HCCIIE0BAaTENbCKOM UM  IMPOEKTHOW JAEATENbHOCTU C
UCTIOJI30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U JIaOOPaToOpHOro 000pyIOBaHHUS;

J pemarb pacy€THbIE 33Ja4M C SBHO 33JJaHHOW (PU3NYECKOW MOJEINbIO, UCIONb3YsI
¢du3nyeckre 3aKOHbl M NPUHIUIIBI, HA OCHOBE aHaJn3a yCJIOBHS 337aul BHIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIE IS €€ pEelIeHHS,
HPOBOJUTH PAcUEThl U OLIEHUBATh PEAIbHOCTH MOJyYEHHOI'0 3HauUeHUs (pU3MYecKoi BEIMUHHBI,

o pelaTh KauyeCTBEHHbIE 3a/lauM: BBICTpAMBaTh JIOTMUECKH HENPOTHBOPEUUBYIO
LEMOYKY pacCyXJICHUH ¢ ONOpON Ha H3y4YEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH M (PHU3UUECKUE
SIBJICHUSI,

o UCIOJIb30BaTh IMPU PEIICHUH Y4eOHBIX 3a/lad COBpPEMEHHbIE HMH(OpPMaIMOHHbIE
TEXHOJIOTUM [yl IIOUCKA, CTPYKTYPUPOBAHHUS, MHTEPIPETALUH U IpPEACTaBlICHUs y4eOHOH u
HAyYHO-TIOMYJISIPHONM HMH(QOpPMAIMK, IOJYYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHaAJIM3UPOBATh MOJTy4aeMyI0 HHPOPMALIUIO;

o NPUBOANUTH TPUMEPHI BKJIAJAA POCCHUMCKUX M 3apyOeKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HayKd, OOBSCHEHHE IPOLECCOB OKPYKAIOLIETO MHUpPA, B pa3BUTHE TEXHUKU U
TEXHOJIOTHI;

o UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW KHU3HH IS
oOecrnieueHns 6€30MacHOCTH MpU 00pallleHuH ¢ MPUOOpPaMH U TEXHUUECKUMHU yCTPOUCTBAMH, JJIs
COXPaHEHMS 3/I0pOBbsI U COOJIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKarollel cpere;

o paboTaTh B IpyMIIe C BBHIIOJIHEHUEM PAa3INYHbIX COLUANIBHBIX POJIEH, IIIAHUPOBATh
paboTy TpyIIbl, palMOHAIBHO pPACIpeAesTh OOS3aHHOCTH U IJIAHUPOBATh ACSITEIBHOCTH B
HECTAaHJAPTHBIX CUTYyallUsiX, aJeKBaTHO OLCHMBATH BKJAJl KaXJOTO U3 YYaCTHUKOB TpYIIbI B
pelIeHne paccMaTpUBaeMON MTPOOIIEMBI.

K koniy oOyuenus B 11 kiacce npeaMeTHbIe pe3ysbTaThl HA 6a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Y 00YyHAIOIINXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4yHOW KAapTUHBI MHpa, B Pa3BUTUN COBPEMEHHOW TEXHUKH M TEXHOJOTHH, B IPAKTHYECKON
NeSITebHOCTH JIF0/IeH, LIEJIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTHUHBI MUDA;

YUUTHIBaTh TPAaHUIBl TPUMEHEHUS M3YUYEHHBIX (U3MYECKUX MOJeNel: TOYEeUHBIH
AIIEKTPUYECKHUH 3apsi, JIyd CBETa, TOUEYHBIN HCTOUHUK CBETA, siIepHasi MOJIeIb aTOMa, HyKJIOHHAas
MoO/JIeIb AaTOMHOTO sJIpa MPHU pelIeHnH (PU3NUEcKUX 3a1ay;

pacrio3HaBaTh (pU3MYECKHe SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: DJIEKTPUYECKasi MPOBOJUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCIHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
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UHAYKIMS, JACWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHMK C TOKOM U JBHXKYIIUHCS 3apil,
AIIEKTPOMArHUTHBIC KOJIEOAHUS W BOJHBI, MPSMOJIMHEHHOE PaCTIpOCTPAaHEHUE CBETa, OTPAKEHUE,
npenomiieHue, WHTephepeHnus, audpakiuus U TMOJSIPU3ANUS CBETa, JTUCIEPCUs CBETa,
dotoanexkrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHUe, BOSHUKHOBEHUE JIMHEWHUATOTO
CIEKTpa aToMa BOJI0pO/Jia, €CTECTBEHHAsl U MICKYCCTBEHHAs PaIiOaKTUBHOCTD;

OTKCHIBATh M3yUYEHHBIC CBOWCTBA BEIIECTBA (DJICKTPHUECKHE, MATHUTHBIC, ONTHYCCKHE,
AIIEKTPUYECKYIO MTPOBOJMMOCTh PA3IUYHBIX CPEI) U JJICKTPOMATHUTHBIC SBIICHUS (IIPOLIECCHI),
UCHIONB3Ysl (U3MYECKHE BEIMYMHBL: DJICKTPUYECKUN 3apsij, cuila TOKa, JIIEKTPUYECKOe
HaNpPsDKEHUE, SJIEKTPUUECKOE COMTPOTUBIICHUE, PA3HOCTh MOTEHIHANIOB, 3JIEKTPOABUKYIIAs CUIA,
paboTa TOKa, WHAYKIHUS MAarHUTHOTO ToJs, cwia Awmmepa, cuia JIopeHa, MHIYKTUBHOCTh
KaTyIIKH, SHEPTUSl JIEKTPUYECKOTO0 W MArHUTHOTO TIOJICH, TMEepUOJ W 4YacToTa KoyieOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CUjia TOKa B IPOIECCe TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, MpPU OMUCAHUHM MPABUIBHO
TPAKTOBATh (PUIWYCCKUI CMBICT HCIIOJNB3yEMBIX BEIWYMH, MX OOO3HAYCHHUS W CIUHUIIBI,
YKa3bIBaTh (DOPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (DH3MUECKYIO BEJIMYNHY C JPYTHMH BETUIHHAMU;

OMKCHIBATh M3yUEHHbIE KBAHTOBBIC SBJICHHS U TPOLECCHI, HCIONB3YS (U3HUECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI M 4YacTOTa CBETAa, SHEPrus U
UMIyJIbC (OTOHA, TMEPUOJ] TOJypacmaaa, dHEPrus CBSI3W ATOMHBIX SIep, NPH ONMHCAHUU
MPAaBWJIBHO TPAKTOBATh (DU3MUYSCKUN CMBICI WCIIOIB3yeMbIX BEIMYWH, WX OOO3HAYCHHS U
€MHMIIBI, YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIOLINE MAaHHYIO (PU3MYECKYI0 BEIMYUHY C JIPYTUMU
BEJIMUYMHAMU, BBIYUCIATH 3HAUCHUE (PU3NYECKON BEJTMYHHBI;

AHATM3UPOBATh (U3NYECKUE TIPOIECCHI M SIBJICHUS, UCTONB3Ys (U3MYECKUE 3aKOHBI U
OPUHIMIEL: 3akoH OMa, 3aKOHBI TIOCIEAOBATEIIPHOIO W  IMAPALICIBHOTO  COCIUHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH JJIEKTPOMAarHUTHOM HMHAYKLWH, 3aKOH
MNPSIMOJIMHEHHOTO pacHpOCTPaHEHUs] CBETA, 3aKOHBI OTPAKEHMsSI CBETA, 3aKOHBI IMPEIOMIICHUS
CBeTa, ypaBHeHUe DiHIITeHA 11 hoTod(DeKTa, 3aK0H COXpaHEHUS IHEPTHH, 3aKOH COXPaHEHUS
HUMITYJIbCA, 3aKOH COXPAHEHHS JJIEKTPUUECKOTO 3apsija, 3aKOH COXPAaHEHMs] MacCOBOTO YHCIIA,
noctynatel bopa, 3akoH paguOAaKTHUBHOTO pacmana, HpH OSTOM pa3ludyarh CIOBECHYIO
(GbOpMyIHUPOBKY 3aKOHA, €ro MaTeMaTUYeCKOE BBIPAKEHUE M YCIOBUS (TpaHHIIbI, 00JIacTH)
MPUMECHUMOCTH;

OTIPE/ICIIATh HAIPABJICHUE BEKTOPA WHIYKIIMA MArHUTHOTO TIOJIS MTPOBOJHHMKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenia;

CTPOUTH M OMUCHIBATh N300pakeHHE, CO3AaBaEMOe TUIOCKUM 3€pKaJioM, TOHKOW JTMH30M;

BBITIOJTHATH JKCIIEPUMEHTBI 110 HWCCIICJIOBAHHIO (DH3UYECKUX SIBICHUH W TIPOIECCOB C
UCTIOJIb30BAaHUEM TPSMBIX W KOCBCHHBIX HW3MEpPEHHWH: Tmpu 3TOM  (HOpMyIHpOBATH
npobiieMy/3aqaqy v TUIIOTE3y Y4eOHOTO HKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPETI0KEHHOTO
000pyA0BaHUS, TPOBOJAUTD OMBIT U POPMYITUPOBATH BHIBOIBI;

OCYIICCTBIIATh TIPSIMBIE W KOCBEHHBIC H3MEPCHHS (DH3MYCSCKHX BEIWYMH, TPH STOM
BBIOMpaTh ONTUMAIBHBIA CIIOCOO W3MEPEHUS W HCIOJBb30BaTh HM3BECTHBIE METOIBI OIICHKH
MOIPEIIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEJIMYMH C UCTIOIB30BaHUEM MPSIMBIX H3MEPEHU:
IIPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3yJIbTAThl MOJYYCHHON 3aBHCHMOCTH
(GU3MYECKUX BEIIMYMH B BHJE TaOMWI] M TpauKOB, JejaTh BBIBOABI IO pe3ylbTaTaM
WCCIICJIOBAHHS,

coOnrofaTh mpaBuia O€30MacHOTO TpyJa MPU TPOBEACHHM HCCIEIOBAaHUN B paMKax
y4e0HOr0 JKCIIEPUMEHTa, yYeOHO-HUCCIICIOBATEILCKOH UM MPOCKTHOW  JEATCIBHOCTH C
UCIIOJTb30BAHNEM U3MEPHUTEILHBIX YCTPONCTB U JIAOOPATOPHOTO 000PYI0BAHHS;
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pemaTtb pacy€THBIC 3aJaudl C SBHO 3aJaHHON (M3HYECKOW MOJIENbI0, HCIONB3Ys
(I)I/I?)I/I‘-IGCKI/IG 3aKOHBbI U IIPUHIUIIBI, HA OCHOBC aHAJIM3a YCJIOBUSA 3aJa4n BBIGI/IpaTB (bl/I3I/I‘IeCKYIO
MOJIENIb, BBIACIATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE IS €€ pEelIeHHS,
IPOBOJUTH PACUETHI U OLICHUBATh PEATbHOCTH MOJTYYCHHOTO 3HAUYCHHUS (PU3UUECKOI BEINYNHBI;

peliaTh KayeCTBEHHbBIC 3a/1aui: BBICTPAWBATh JIOTMYECKH HEHPOTHBOPCUMBYIO LEMOYKY
paccyXIeHHHI C OTIOPO Ha M3yUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (DU3MUCCKHE SIBIICHHUS;

HCII0JIB30BAaTh IPU PCIICHHUN y‘-IeGHbIX 3ala4 COBpCMCHHBIC I/IH(i)OpMaI_II/IOHHBIC TEXHOJOI'nn
JUIsl TIOUCKA, CTPYKTYPUPOBaHHsS, WHTEPHPETAIMM W MPEACTABICHHs Y4eOHOH W HaydHO-
HOIYJIIPHOM HH(POPMALIUH, OTYYSHHOMN U3 Pa3IMYHbIX HCTOYHHKOB, KDUTHUYECKU aHATU3UPOBAThH
noJy4aeMyro HH(opMaIuio;

OOBSICHATH MPUHIUIIBI IEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3anyaTh
YCJIOBHS HX OE30ITaCHOT0 MCIOJIb30BaHHS B TOBCETHEBHOM KH3HHY;

IPUBOJUTH MPUMEPHI BKJIaJa POCCUHCKHUX M 3apyOCKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, B O0BSICHEHHE MTPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCII0JIB30BATh TCOPECTUUCCKUC 3HAHUA I10 (1)I/I3I/IKC B HOBCCI[HCBHOﬁ KH3HU OJ14 obecrieueHust
0€30MacHOCTH MPpU OOpAIICHUH ¢ TPUOOPAMHU M TEXHHYESCKUMHU yCTPONCTBAMU, JUIS COXPAHCHHUS
37I0pPOBbsl M COOJIFOJICHHSI HOPM KOJIOTMYECKOT0 MOBEICHUS B OKPYKAIOLIEH cpeie;

paboTark B TpymiIie ¢ BHITOJHEHUEM PAa3IUYHBIX COMUAIBHBIX POJICH, MJIAHUPOBATh PadoTy
TPYNIIbI, PAlMOHAIBFHO paclpeneNiiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATENIBHOCTH B
HECTaH/IAPTHBIX CHTYalUsX, aJCKBaTHO OLICHUWBATh BKJAJ KaXIOr0 W3 YYaCTHHKOB IPYIIbI B
pelICHHE pacCMaTPUBAEMOI IPOOIICMBI.

V. TeMaTH4ecKkoe MOYPOUHOE NJIAHUPOBAHHE H3YYEeHHs YUeOHOTo nmpeamera «Du3uKa»
10 knacc 2 gyaca B Henelro. Becero68 uaca.

Ne
ypo Tema ypoka Koa-Bo DuekTponHbie (iU poBbIe)
Ka 4acoB o0pa3oBaTe/ibHbIE pecypchl
Paszpnen 1. dusuka 1 MeTOALI HAYYHOI'O 2
NMO3HAHUSA

1 ®usnka — Hayka o npupone. Hayunsie 1 bubnmnorexka HOK
METO/bI IO3HAHUS OKPYXKAIOILEro MUpa https://m.edsoo.ru/ff0c32e2

2 compeemolt mayanoi sapmmmpa s 1 BiOmorexa LIOK

o o https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOHN JEATEIbHOCTH JIF0JIeH
Paznen 2. Mexanuka 18
MexaHnuecKoe ABHKEHHE.

3 OTHOCHTENBHOCTH MEXaHHUYECKOTO 1 bubnuotexa [JOK
neuxkenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NPSAMOIMHENHHOE IBUKEHHE 1 bubmorexa [IOK

https://m.edso0.ru/ff0c3620

5 PaBHOyCKOpEeHHOE IPSIMOJIMHEWHOE 1 bubmuoreka [JOK
JBHKEHUE https://m.edsoo.ru/ff0c372e

6 CBoboaHoe nageHue. Y CKopeHue 1 bubnmoreka [JOK
cBoOoiHOTO TaeHus. JlaGopaTopHas https://m.edsoo.ru/ff0c39cc
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padoraNel «3yuenune qBH:KeHUs TeJia,
OpOLLIECHHOI0 TOPU30HTATBHO»

KpuBonuneiinoe npuxenue. [[prxenue
MaTepuaIbHON TOYKU 110 OKPYKHOCTH.

bu6nuoreka [IOK

! JlaGopaTopuasi padora Ne2 «M3yuenune https://m.edsoo.ru/ff0c3ada
ABHMKEHHS TeJIa M0 OKPYKHOCTH
ITpunuun otHocuTenbHOCTH ["anumnes.
8 I/IgepLL[lHansz?eccniiesz OTC‘lzJ;a:HF[epBBIﬁ bubmorexa LIOK
https://m.edsoo.ru/ff0c3be8
3akoH HproTOHa
M tena. Cuna. [TpuHuun
9 cyii%ioiﬁini (?1;1. EI»)Toij)I?I 3aKOH bubmorexa LOK
. https://m.edsoo.ru/ff0c3be8
HeroTona i1t MaTepuaibHOM TOUKU
10 Tpernii 3akoH HbIOTOHA [UIs1 MaTepHAIIBHBIX bu6mmoreka [IOK
TOYCK https://m.edsoo.ru/ff0c3be8
11 3akoH BceMUpHOTO TsiroTeHus. Cuia bubnuorexa [JOK
Tsokect. [lepBast KOCMHYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 MaGoparopman padora N3 cHepenne Bubmorera LIOK
https://m.edsoo.ru/ff0c3e18
JKeCTKOCTHU MPYKUHbD)
Cuna tpenus. Koadpduuuent tpenus. Cuna
COTPOTHUBIICHUS NIPU ABUKCHUU TeJIa B Bubnmorexa LIOK
13 YKUJKOCTH WK rasze. JlabopaTtopHasi httos://m.ed IE0C3FT6
pS://m.edso0.ru C
padoraNe4 «3mepenust kodppuumnenta
TPEHHUS CKOJIbKEHH S
[ToctynaTenbHOE U BpanaTeabHOE
14 JBUKCHHUE a0COTIOTHO TBEPAOTO Tea. bubnnoreka IIOK
MowmenT cuibl. [Tneyo cuibl. YcmoBust https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TElla
NMmynbec MmaTepualbHONM TOYKH, CUCTEMBI
15 MaTepuaibHbIX TOUEK. IMITyJIbC CHIIBI. bubnuoreka [JOK
3aKOoH COXpaHEHUs UMITyJbca. PeakTHBHOE https://m.edsoo.ru/ff0c43d6
JIBUYKEHUE
PaboTa 1 momtHoCTh cuibl. Kunernueckas
16 3132;())1"1251 Ma(T)g;H(;?ILH((:); TOYKH "T"eop:\:/[aa06 bubmorexa LOK
NS https://m.edsoo.ru/ff0c4502
W3MEHEHUU KMHETHYECKOW SHEPTUU
[TorenumaneHas sHeprus. [loTeHnnanpHas
17 SHEprus ynpyro aeGopMupoBaHHOMN bubnuoreka [JOK
npykuHbl. [loTeHIInaTbHAS SHEPTHS Tea https://m.edsoo.ru/ffOc461a
BOJIM3U MOBEPXHOCTH 3eMIIU
[ToTeHumanbHble U HEMOTEHIUATILHBIE
lp S Comepat e oo 10K
https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON IHEPTrUuun
bu6nuoreka [IOK
JlaGopaTopuas padora Ne5 « U3yuenus https://lesson.edu.ru/lesson/700e46
19 3aKO0HA COXPAHEHUS] MeXaHHYeCKOM 19-250f-45f8-baa8-

JHEPrum»

7d3c5ael6b52?backUrl=%2F03%?2

F10
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https://lesson.edu.ru/lesson/700e4619-250f-45f8-baa8-7d3c5ae16b52?backUrl=%2F03%2F10

KonTtpouabsnas pa6oraNel mo teme

Bbubnuoreka LIOK
20 «Kunemaruka. /Ilunamuka. 3akoHbI 1 https://m.eds00.ru/ff0c4b74
COXpaHeHHs B MEXaHHKe»
Pasnea 3. Mosekyasipaas pusnka u 24
TePMOJAUHAMHUKA
OCHOBHEBIE novno>1<eH1/1;1 MOJIEKYJIIPHO- Bubmmotexa LIOK
21 KHMHETHUYECKOo# Teopuun. bpoyHoBckoe 1 httos://m.ed IFf0cAdce?
PS://M.eds00.ru Cc4dc
newkenue. uddysus
bu6nmoreka [IOK
XapaxTep IBHKCHHS U B3aUMOJICHCTBHSI https://lesson.edu.ru/lesson/3ae96¢
22 YacTHI[ BemecTBa. MoIeIu CTPOCHHS I'a30B, 1 60-646f-449b-93d5-
KHUJIKOCTEeH U TBEPBIX TEJ 736acd86bdad?backUrl=%2F03%?2
F10
bu6nmoreka [IOK
Macca mostexyst. KomuuecTso Bemmectsa https://lesson.edu.ru/lesson/3ae96¢
23 MocTosHHas AB.OFaIlpO ’ 1 60-646f-449b-93d5-
736acd86bdad?backUrl=%2F03%?2
F10
TennoBoe paBHOBecue. Temneparypa u eé PO .
24 msmepere. Lllxana Temmeparyp Lienbous 1 https://resh.edu.ru/subject/lesson/3
’ 731/start/47858/
o5 WUneansusiii raz 8 MKT. OcHoBHOE 1 bubnnoreka IIOK
ypaBaeane MKT https://m.edsoo.ru/ff0c4fde
AOGcomtoTHas TeMIepaTypa Kak Mepa
26 CpEeHEW KUHETUYECKON SHEPTUU JBUKECHUS 1 bubnnorexka HOK
MoOJIeKyJl. Y paBHeHUEe MeHieneeBa- https://m.edsoo.ru/ffOc511e
Knaneiipona
POIII
27 3akoHn [/lanproHa. ["a30BbIe 3aKOHBI 1 https://resh.edu.ru/subject/lesson/6
292/start/325554/
bubmmoteka [IOK
flzgg:?ﬁ::;f;iffuﬁ?cm e https://lesson.edu.ru/lesson/72c240
28 ! Y 1 a0-04ef-4fb4-931b-
napaMeTpaMH COCTOSIHUSI Pa3pe:KeHHOr 0 242ded72031b2backUr=%2E03%2
raza»
F10
29 N3onporiecchl B MaeanbHOM rase u ux 1 bu6nuorexa LIOK
rpaduyeckoe npeICTaBICHUE https://m.edsoo.ru/ff0c570e
BHyTpeHHss dHEeprus TepMOJUHAMUYECKON
o oamnuts IO o LOK
‘ https://m.edso00.ru/ff0c5952
BuyTpeHHss sHEeprus 0JITHOaTOMHOTO
HJIealbLHOro Tasza
but6mmoreka [IOK
31 Bung! renonepenaun 1 https://m.edsoo.ru/ff0c5¢c36
2 Komacorss rennors npn remmoneperase, 1 buomorexa LIOK
. ) https://m.edsoo.ru/ff0c5¢c36
AnmabaTHBIN mporiecc
33 IlepBblil 3aKOH TEPMOAVMHAMUKHU U €T0 1 bubmuoreka [JOK

IMPUMEHCHHUC K U30IIponeccamM
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https://resh.edu.ru/subject/lesson/3731/start/47858/
https://resh.edu.ru/subject/lesson/3731/start/47858/
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://resh.edu.ru/subject/lesson/6292/start/325554/
https://resh.edu.ru/subject/lesson/6292/start/325554/
https://lesson.edu.ru/lesson/72c240a0-04ef-4fb4-931b-a42ded7a031b?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/72c240a0-04ef-4fb4-931b-a42ded7a031b?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/72c240a0-04ef-4fb4-931b-a42ded7a031b?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/72c240a0-04ef-4fb4-931b-a42ded7a031b?backUrl=%2F03%2F10
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

34 Heo6paTuMocTh npo1eccoB B MpUpPoOIE. 1 bubmuoteka [JOK
Bropoii 3ak0H TepMOAMHAMHKH https://m.edsoo.ru/ff0c6230
35 [Tpuniun nevicteus u KII/ TenmoBoi 1 bub6nmoreka [IOK
MalIiHBI https://m.edsoo.ru/ff0c600a
POII
36 Muka Kapuo u ero KIT/I 1 https://resh.edu.ru/subject/lesson/4
723/start/15578/
bu6nuoreka [IOK
T —c https://lesson.edu.ru/lesson/88a470
37 N — 1 31-1681-469b-bacO-
alb6f9adf3e9?backUrl=%2F03%2
F10
38 O6o06matomuii ypok «MosnekysipHast 1 bubnmoreka [JOK
¢busnka. OCHOBBI TEPMOTUHAMUKID) https://m.edsoo.ru/ff0c6938
Konr LHaA Ta Ne2 o rem
39 «13[0.111:1);.1151?)1152 6(1())143141‘3. O(::H(C;B:I 1 bubmorexa LOK
https://m.edsoo.ru/ff0c6a50
TePMOIMHAMHUKID)
40 [TapooOpa3zoBanue U KOHACHCAIHSL. 1 bubnmnorexka HOK
VcniapeHre U KUIeHue https://m.edsoo.ru/ff0c63b6
a1 AOGCOIIOTHAS M OTHOCUTENbHAS BIAKHOCTh 1 bubnmnoreka HOK
BO3/yxa. HachlleHHbIH map https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammueckue u
42 amopdHbIe Teaa. AHU30TPOIHS CBOMCTB 1 bubnmnoreka [HOK
KpucTayuioB. JKukue KpucTauibl. https://m.edsoo0.ru/ff0c65f0
CoBpeMeHHbIE MaTepHalIbl
43 [InaBnenune u kpuctammzanus. Y JeabHas 1 bu6nmoreka [IOK
TeruioTa riasieHus. Cyonumanms https://m.edso0.ru/ff0c6708
44 YpaBHEeHHE TEMIOBOT0 OamaHca 1 ﬁ:tlg;?/(:ééfjascﬁ)?’lj/ﬁOCGSZO
Pazjen 4. DiekTpoanHaMuKa 22
45 DnekTpu3anus Tei. DISKTPUIECKUi 3apsi. 1 bubmuorexa [JOK
JIBa BHJIa SIIEKTPHUUCCKUX 3apsIOB https://m.edsoo.ru/ffOc6bcc
46 nomymponotsuman Sukon corparcrnna ) bubmorera LIOK
' https://m.edsoo.ru/ffOc6bcc
3IEKTPUYECKOTO0 3apsiaa
47 Bsaumonericteue 3apsnoB. 3akoH Kyiona. 1 bubmuoreka [JOK
ToueuHbIi 37EKTpUYCCKUI 3apsiT https://m.edsoo.ru/ff0c6ce4
o i wepre i o 10K
. . https://m.edsoo.ru/ffOc6df2
nosie. JInHuu HanpsHKEHHOCTH
49 Pabota cuit 31eKTpOCTaTUYECKOTO MOJsl. 1 bubnmoreka [JOK
[Torenruan. Pa3HOCTh MOTEHIHAIOB https://m.edsoo.ru/ff0c6f00
S0 smetrpoctanmaecon note, | bubmorera LIOK
' https://m.edsoo.ru/ff0c7018
JlupnexTpudeckasi IpOHUIIAEMOCTh
51 OnexrpoémkocTs. Konnencarop 1 bubmorexa [IOK

https://m.edsoo.ru/ff0c7126
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https://resh.edu.ru/subject/lesson/4723/start/15578/
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QHGKTpOéMKOCTB IJIOCKOI'0 KOHACHCATOpA.

bu6nuoreka [IOK

52 DHeprust 3apsKEHHOr0 KOHAeHcaTopa https://m.edsoo.ru/ff0c72c0
bub6nmoreka [IOK
https://lesson.edu.ru/lesson/690451

”"

53 JIaﬁopaT“opHaﬂ paGora Ne7 I/Islevaepeﬂne 37-023d-47A-8fc6-

SJCKTPOEMIOCTH KOMIeHCATOPA acde365ec2c3?backUrl=%2F03%2
F10

[IpuHIMIT NEWCTBUSA U IPUMEHEHUE bu6nmoreka [IOK

KOHJICHCATOPOB, KOMPOBAILHOTO https://lesson.edu.ru/lesson/3cfb81

54 ammapara, CTpyHHOIo IpUHTepa. 9f-6ac2-48b9-afa3-
DNEKTPOCTATHYECKAs 3aIUTa. 3a3eMJICHHE 570¢1942dc23?backUrl=%2F03%2
AJIEKTPONPUOOPOB F10
DNEeKTPUYECKUM TOK, YCIOBUS €T0 bubmorexa LIOK
. eCI; BOBAHIS Ho::zoaHHmﬁ Tok. Ciia https://lesson.edu.ru/lesson/0Oe6e51

55 M ' ) 12-edf6-4d1c-bed3-
toka. Hanpsbxkenue. CornpotuBieHue. 3akoH 2129d0e7daba?backUrl=%2E03%2
OmMa 111 yyacTka Lenu £10 '
[TocnenoBarenbHOE, TapaIIETBLHOE,

56 CMEIlIaHHOE COETMHEHNE IPOBOTHUKOB. bubnmnoreka [HOK
JlaGopatopuasi padora Ne8 «M3yuenue https://m.edsoo.ru/ff0c74f0
CMEIIAHHOT0 COeJUHEHHS Pe3UCTOPOB»

57 PaGoTta u MOILTHOCTH AJIEKTPUUYECKOTO TOKA. bubnmnoreka HOK
3akon JIxoyns-Jlenna https://m.edso0.ru/ff0c7838
3axon Oma 1 [OJIHOH (3aMKHYTOH)
anekTpudeckon nenu. Koporkoe

58 3aMmbikaHue. JlabopatopHas pa6ora Ne9 ﬁtl/tlgg'l;[/?r:e;jasgc)orﬁlffOWan
«H3mepenne I/IC HCTOYHNKA TOKA U €0 — '

BHYTPEHHEr0 CONPOTHBJICHHS
DNeKTpOHHAs IPOBOJIUMOCTH TBEPIBIX POII

59 METAILIOB. 3aBHCHMOCTE CONpOTHBIICHNA https://resh.edu.ru/subject/lesson/3
METAJJIOB OT TEMITEPATYPBI. 75 /start/107857/
CBepXmpoBOJIUMOCTD
DneKkTpuyecKuil TOK B Bakyyme. CBoWCTBa POII

60 P YYME- https://resh.edu.ru/subject/lesson/3
DICKTPOTHBIX TyHIOB 787/start/197482/
[TonmynpoBoAHUKH, UX COOCTBEHHAS U Buborexa [IOK

61 puUMecHas npoBoauMocTs. CBoiicTBa p—N- https://m.edsoo.ru/ffOc84ae
nepexoja. [lomynpoBoHUKOBBIE TPHUOOPHI — '

DIIEKTPUYECKHI TOK B pacTBOpax U

62 pacrmiaBax 3JIeKTPOJIUTOB. bubnmoreka [JOK
DIEKTPOTUTHYECKAS TUCCOIMAITHUS. https://m.edsoo.ru/ff0c82ba
OneKTponan3
DNEeKTPUUECKU TOK B Ta3ax.

63 CaMOCTOSATETbHBIA U HECAMOCTOSATETHHBIN Eg6g7/(;:e;jicli)?’5/ﬁ%8 Aae
paspsan. Mounus. [Tnazma RS '

DnexTpuueckue mpudophl U yCTPOMCTBA U Butmiorexa [[OK

64 UX IpaKTU4YecKoe npuMeHenue. Ilpasmna

TEXHUKH 0€30IaCHOCTH

https://m.edsoo.ru/ff0c86fc
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https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://resh.edu.ru/subject/lesson/3775/start/107857/
https://resh.edu.ru/subject/lesson/3775/start/107857/
https://resh.edu.ru/subject/lesson/3787/start/197482/
https://resh.edu.ru/subject/lesson/3787/start/197482/
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

65 O06006maromui ypok « IEeKTPOIHHAMUKA) 1 Eggg%ﬁ?;iiﬂﬁlﬁoc%be
KonTpoabHas padora Ne3 mo teme
66 «uexrTpocraTuka. [locTosiHHBIN 1 bubmmoreka [IOK
IeKTpuYecKuii ToK. TOKH B pa3jiHIHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
Pe3epBHOe Bpemsi 2
67 PesepsHblil ypok. KonTponbHas padora no 1 bubmmoreka [IOK
teme "DiekTpoauHaMuKa' https://m.edsoo.ru/ff0c8c56
68 PesepBHbIil ypok. O600maronmii ypok mo 1 bubmuorexa [JOK
temaMm 10 kimacca https://m.edsoo.ru/ffOc8f6c
Hroro 68
11 xiacc 2 yaca B Henenro. Becero 68 yaca.
Ne /i Tema ypoxa Kos- | 3pexrponnsie mudposnie
BO o0pa3oBaTe/ibHbIE PeCYpPChI
4acoB
Paznein 1. DiekTpoannamMuka 11
[TocTosiHHBIC MArHUTBHI U KX 1
B3auMojieiicTBHEe. MarHuTHOE T0JIE. bu6mmoreka [IOK
1 y
Bektop MarHuTHOM MHIYKUIWH. JIMHIKA https://m.edsoo.ru/ff0c9778
MarHMUTHON MHIYKLIUU
MarauTHOE 1oJie TPOBOIHHKA C 1
9 ToKoM. OnbIT Dpcresa. bubnuorexa [JOK
B3anmoelicTBre MPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTropHas padora Nel 1
3 «I/I3y£eﬂuz MarzuTnoro noJjst bubmmorexa LIOK
https://m.edsoo.ru/ff0Oc98fe
KATYIIKH ¢ TOKOM»
JleficTBE MarHUTHOT'O MOJIS Ha 1
MPOBOAHMK ¢ TokoM. Cuita Amnepa.
4 JlabopaTopHasi padora Ne2 bubnuoteka [JOK
«HUccnenoBanue aeiicTBus https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MATHUTA HA PAMKY €
TOKOM)
efiCTBHE MarHUTHOTO TTOJIS Ha 1
5 fIIBI/I)KyHIYIOCH 3apSHKCHHYIO YaCTHILY. bubmmorexa LIOK
https://m.edsoo.ru/ff0c9df4
Cuna Jlopenua. Pabota cumnsl Jlopenua
DnexTpoMarauTHas HHAYKIHS. [ToTok 1
5 BEKTOpa MarHuTHON uHAyKuu. 31C bubnnoreka [JOK

WHAYKIWU. 3aKOH 3JIEKTPOMarHuTHOM
nHaykunn Gapanes

https://m.edsoo.ru/ff0c9df4
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JlaGopaTopHas padora Ne3 1
7 «I/ICCJII)eIIOII:aHI/IepﬂBJIeHI/IH bubmmorexa LIOK
- https://m.edsoo.ru/ff0cal50
JIEKTPOMATHUTHON MHIYKIMH
NunykTuBHOCTS. SIBIEHUE
8 camounaykiuu. 31C caMOMHIyKIIUU. 1 bubnmoreka [JOK
DHeprust MarHUTHOTO TIOJISI KATYIIKH C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHuTHOE I0JIe
TexHuueckue ycTpoucTBa U ux 1
MIPUMEHCHHE: IOCTOSTHHBIC MArHUTHI,
9 BJII)eKTPOMaFHI/ITBI AIEKTPOIBUTATEIb bubmnorexa LIOK
’ ’ https://m.edsoo.ru/ff0c9df4
YCKOPHUTEH 3JIEMEHTAPHBIX YaCTHII,
WHyKIIMOHHAS 11eYb
O6o06maromuii ypok « MarHuTHOe 1 bubnmoreka [JOK
10
moJie. DJICKTPOMArHUTHAS HHLY KIS https://m.edsoo.ru/ff0cab82
KonrpoanHas padora Nel mo Teme 1
11 «Marlr)mnloe n?me. bubmmorexa LIOK
https://m.edsoo.ru/ff0cad58
DJIEKTPOMATHUTHAS] HHTYKITUSD
Paznea 2. Kosie0anus 1 BOJIHBI 24
CBoOOAHBIC MEXaHUYCCKHE 1
koJsieOanus. ["apMoHMYEeCKHe
12 KoJe0aHusl. ypI;BHCHI/Ie Bubmiorexa LIOK
. https://m.edsoo.ru/ff0caf06
rapMOHHYECKHUX KOJIeOaHUH.
[IpeBpanienue 3HEprun
JlabopaTopHas padora Ne 4 1
«HUcciienoBanue 3aBUCUMOCTH
13 nepnoug MaJIbIX KoJie0aHui rpy3a bubamorexa IOK
https://m.edsoo.ru/ffOcaf06
HA HUTH OT JUTHHBI HUTH M MacChl
rpysa»
Koneb6arenbusliit koHTYp. CBOOOIHEIE 1
AJICKTPOMArHUTHBIE KOJIeOaHUsI B
14 I/I,Z[eaJ'IpBHOM K0JIeOaTeIbHOM KOHTYE. bubamorexa IOK
https://m.edsoo.ru/ff0cb820
AHanorus MeXJ1y MEXaHHUYEeCKUMHU U
ANEKTPOMArHUTHBIMH KOJIeOaHUIMU
®opmyna Tomcona. 3akoH 1
15 COXF;)aIZeHI/IH SHEPTUU B UJICATBHOM Bubmorexa IOK
https://m.edsoo.ru/ff0cb9c4
KoJe0aTeTbHOM KOHTYpE
[IpeacraBnenue o 3aTyxaromux 1
KoJieOaHMAX. BEIHYXIeHHbBIS
16 MEXaHUYECKHE KOJ'}IICGJ:HI/IH. Pe3onanc. bubmorexa LIOK
https://m.edsoo.ru/ffOcbb86
BrinykIeHHBIC 2IIEKTPOMAarHUTHBIS
KoJieOaHus
17 [lepemennsblit Tok. CUHYCOUJAIBHBIN 1 bubnuoreka [JOK

IepEMEHHBIN TOK. MOIIHOCTh

https://m.edsoo.ru/ffOchd34
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MNEpCMCHHOTO TOKaA. AMHJII/ITYI[HOG u
HCP'ICTBYIOIHGG 3HA4YCHHEC CHJIbI TOKA U
HAIIPsAXKCHUA

Tpancdopmarop. [IpousBoxactso,

bubmuoreka [JOK

18 Hepeaata HOUT pebnerite https://m.edsoo.ru/ffOcbd34
JIEKTPUUYECKON SHEPTUU
YCTpOUCTBO U MPAKTUYECKOE
19 IIPUMEHEHHUE JIEKTPUYECKOTO 3BOHKA, bubmmoreka [IOK
reHepaTopa MepeMeHHOro TOKa, JIMHUN https://m.edsoo.ru/ff0cc324
aJIeKTpoIepeaayd
DKOJIOrM4eCKUe PUCKU TIpU
MIPOU3BOJICTBE IEKTPOIHEPTHH.
20 KI;/JH,Typj chonb30§aHns{p bubmiorexa LIOK
. https://m.edsoo.ru/ff0cc324
AJIEKTPOIHEPTUH B TIOBCETHEBHON
KHU3HU
MexaHN4ecKue BOJTHBI, YCIOBHS
21 pacnpoctpanenus. [lepuoa. Ckopoctb bubnuorexa [JOK
pacrpoCTpaHEHHsI U JJTHHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Torepeunsle 1 MPOAOIBHBIE BOTHBI
29 3ByK. CKOpOCTh 3BYyKa. | pOMKOCTH bubnuorexa [JOK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHuTHbIE BOJIHBI, UX
23 CBOﬁC”lI:)Ba U CKOPOCTb. LHKa;Ia bubmorexa LIOK
https://m.edsoo.ru/ffOccfe0
3JIEKTPOMArHUTHBIX BOJIH
[TpuHIMIBI PaIHOCBA3U U
24 TeneBusieHus. Pazpurue cpeacTs
cBs13u. Panmonokanus
o5 KonTtposabHnas padora Ne2 mo reme bubnuorexa [JOK
«Konedanusi 1 BOJTHbD» https://m.edsoo.ru/ff0cc6f8
[IpssMonuHENHOE pacpoCTpaHEHNE
26 CBpeTa B OHHOpOIlHIZ)fI Ci@ﬂ@?TO‘IG‘IHBII\/JI bubmmorexa LIOK
https://m.edsoo.ru/ff0cd350
HWCTOYHHUK cBeTa. JIyu cBeta
OtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS
27 CBepTa. IToctpoenue I/I306pa)1(eil/ll71 B Bubmorexa IOK
https://m.edsoo.ru/ff0cd4e0
TUTOCKOM 3€pKaJie
IIpenomnenue ceera. [TonHoe
BHYTpEeHHee oTpaxeHnue. lIpenenbHbiin bubnuorexa [IOK
28
yTOJI TIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHHSI
JlabopaTopnasi padora NeS B6moreka LIOK
29 «H3mepenne nmoxkasareJisi

MPEJIOMJICHUA CTCKIIA»

https://m.edsoo.ru/ffOcd67a
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Jlunzel. [octpoenne n3o0paxeHuii B 1
30 JINH3E. q)OpM}IjJ'Ia TOHKOM J'IFI)/IHBBI. Bubmmorexa LIOK
https://m.edsoo.ru/ffOcddle
YBenuueHue JIUH3bI
JlaGopaTopHas padora Ne6 1
31 «I/ICC.JII)CL[()]l:aHI/IepCBOﬁCTB BuGmmorexa LIOK
. https://m.edsoo.ru/ffOcddle
H300pasKeHuil B JIMH3AX»
Hucnepcus ceera. CIoXHBIA COCTaB 1
39 oenoro ceera. L[Bet. JTabopaTopHas bubmmoreka [JOK
pabota «HabuoaeHre aucnepcuu https://m.edsoo.ru/ffOced22
CBETa»
33 Wutepdepennus cera. Audpaxius 1 bubmmorexa [IOK
ceta. JludpakironHas pemeérka https://m.edsoo.ru/ffOced22
34 ITonepeyHOCTH CBETOBBIX BOJIH. 1 bubnnoreka [JOK
[Monsipusanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTuyeckue npudOpkl U YCTPOUCTBA U 1 bubnuorexa [JOK
YCIIOBUSI X 0€30IaCHOTO MPUMEHECHUS https://m.edsoo.ru/ff0ced22
Pa3nes 3. OcHOBBI cieHAJILHOM TeOpHHU 4
OTHOCUTEJILHOCTH
['panuIel TPUMEHUMOCTH 1
36 KJIacCM4eCcKOoi MexaHukH. IlocTymnarsl bubnuoreka [IOK
CIIeIUaTIbHOM TeOpHun https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCUTETBHOCTH OJTHOBPEMEHHOCTH. 1
37 3amenieHue BpeMeHII[/I u CI())KpaIJ_IeHI/Ie bubmorexa LIOK
https://m.edsoo.ru/ffOcfa42
JUTUHBI
DHeprus U UMIYJIbC PETSITUBUCTCKOM 1
38 qaCT};IuLI. CB;I3Ly Macfm C DHEprueu u bubmorexa HOK
https://m.edsoo.ru/ffOcfc68
UMITYyJIbCOM. DHEPrusl MOKOs
KountpoabHnas padora Ne3 mno reme 1
39 «OHTIP;Ka. OCHf))BbI CrenuaJbLHOI Brbmiorexa LIOK
https://m.edsoo.ru/ffOcf6f0
TEOPHUH OTHOCUTETbHOCTH
Pasnen 4. KBanToBas pusuka 15
®oronsl. Dopmyna [Inanka. Jneprus 1 bu6nuorexa [IOK
40
U UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEIOBAHNE 1
41 ¢)0T(I:3¢)(beKTa. OHB):TBI A T. Bubmorexa IOK
https://m.edsoo.ru/ffOcffc4
CroneroBa
321KOHBI (})OTOB(i)(l)eKTa. VYpaBuenue 1 BuGnmorexa [OK
42 DitamTeiHa 115 hoTodrpdexra.

«Kpacnas rpanuna» gortosdpdexra

https://m.edsoo.ru/ff0d015e
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JaBnenne cBera. Onbitsl [1. H.

. bu6mmoreka [JOK

43 JleOeneBa. XuMHU4UECKOE JelicTBUE https://m.eds0o.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u

m IIPAaKTHUYECKOE IPUMEHEHHUE: bubmumorexa [IOK
dorosnemenT, GoTOAATUHK, https://m.edsoo.ru/ff0d04a6
COJIHEUHas OaTapesi, CBETOIHO]T

45 Pemenue 3agad mo reme «3J€MEHTBI bubmuoreka [JOK
KBaHTOBOH OITHKI https://m.edso0.ru/ff0d0302
Mogens aroma Tomcona. OnbIThI

46 Pesze[pq)opna M0 PACCESTHUIO Ol-YaCTHII. bubmmorexa LIOK

https://m.edsoo.ru/ff0d091a
IInanerapnas mozens aroma
bubmuorexa [JOK

41 Hocrymatst bopa https://m.edsoo.ru/ff0dOafa
Nznyuyenue v norsonieHue poToHOB

48 npn};epexoz[e aTOMEIIu c oz[H(()l;o YpOBHS Bubnuotexa LIOK

. https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha Opyroi. Bupl ciekTpoB
BoanoBeie cBoMCTBa YacTuil. BoJHBI

49 ne bpoiura. KopiyckynsipHO-BOIHOBOU bubnuorexa [JOK
nyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3TTyUeHHE
OTKpEITHE PAagUOaKTUBHOCTH. OIBITHI

50 Pesel;tbopﬂg IJIIO OTIPE/ICTICHUIO COCTaBa Bubnuorexa LIOK

https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3TyUYCHUS
CgoiicTBa anb(da-, 6era-, ramma-

51 n3iydeHus. BausHue bubnnorexa [JOK
PaJnOaKTUBHOCTH Ha KHBBIC https://m.edsoo.ru/ff0d0fd2
OpTaHU3MBI
OTKpBITHE IPOTOHA U HEUTPOHA.

59 W3otonsl. Anbda-pacnan. bubnuorexa [JOK
DJIEKTPOHHBIN U MMO3UTPOHHBIH OeTa- https://m.edsoo.ru/ff0d1162
pacnaz. ['aMMa-n3inydeHue
DHeprus CBA3M HYKJIOHOB B siIpe.

S nepHbie peakiun. S nepHBIN peakTop.
53 HﬂpOI()SJIeMIE neEcneKTiIBil ’ " Brbmiorexa LIOK
’ ’ . https://m.edsoo.ru/ff0d1356
AKOJIOTUYECKHUE ACTICKTHI SICPHOM
JHEPTeTHKU
DnemeHTapHbIe YacTUIlbl. OTKPHITHE
MO3UTPOHA. MeTO 16l HAOTIOIEHUS U
54 pEerucTpanyu 3JIEMEHTAPHBIX YACTHLI. bubnnoreka [JOK

Kpyrusii cton «®yH1aMeHTanbHbIE
B3anmMoaercTBUd. EnMMHCTBO
(bu3n4ecKoil KapTHHBI MUPa»

https://m.edsoo.ru/ff0d0e38
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Pa3nes 5. DieMeHTbI aCTPOHOMHUM M

acTpopu3uKu

Dransl PasBUTHA aCTPOHOMHHU.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3HAYEHUE aCTPOHOMUHM. Bun

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

55 ,
3BE31HOrO Heba. Co3Be3usl, ApKHe
3BE3/1bl, IUIAHETHI, UX BUJUMOE
nsxeHue. CoslHevHas cucremMa
56 Comnnue. ConHeuHast akTUBHOCT. bubnmoreka [JOK
Hcrounnk sHeprun ConHia u 38E31 https://m.edsoo.ru/ff0d0e38
3BE3/1bI, UX OCHOBHBIE bubnmoreka [JOK
XapaKTEPUCTUKU. 3BE3IbI TTIAaBHOM https://m.edsoo.ru/ff0d0e38
57 MoCJIeI0BaTeNbHOCTH. BHYTpeHHEE
cTpoeHue 3BE311. COBpeMEHHbIE
IIPEJCTABICHUS O IPOUCXOKIACHUU U
sBostoruu CosHLA U 3BE3]
Mneunslii [1yTs — Hama ["anakTuka. bubnuorexa [JOK
58 [Monoxenue u qemxeHne CoHIA B https://m.edsoo.ru/ff0d0e38
lNanaktuke. ['anmaktuku. Y€pHbIie ABIPHI
B s7ipax rajJakTHK
Bcenennas. Paz6eranue rajakTuk. bubnuorexa [JOK
59 Teopwust Boinbioro B3pbiBa. https://m.edsoo.ru/ff0d0e38
PennkroBoe uznydenue.
MeraranakTuka
60 Hepermennsie npo0aeMbl aCTpOHOMUHT Brbmiorexa LIOK
https://m.edsoo.ru/ff0d0e38
KonTtpouabnas padora Ned mo teme bu6nuorexa [IOK
61 «JJ1eMeHThI aCTPOHOMHH H https://m.edsoo.ru/ff0d0e38

acTpopu3uKn»

Pazpnen 6. O000maromee noBTopeHue

62

O6o0maromuii ypok. Pons ¢pusuku u
ACTPOHOMHUHU B SIKOHOMHUYECKO,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOH cdepax IesaTeIbHOCTH
YyesoBeKa

63

O6o06maromuii ypok. Poms 1 mecto
(U3HUKN ¥ aCTPOHOMHH B COBPEMEHHOMN
Hay4YHOU KapTHHE MHpa

64

O60o0matromuii ypok. Pons
¢buznueckoil Teopun B GopMHUPOBAHUU
MIpe/ICTaBICHUH 0 PU3nYecKon
KapThHE MUpa

30
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O6o06matomuii ypok. Mecto 1
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM

65
PSAy COBPEMEHHBIX €CTECTBEHHO-
HAyUYHBIX MPEJCTaBICHUN O IPUPOE
Pe3epBHBbIE ypoku 3
66 Pe3epBHbIil ypok. MaruutHoe 1ouie. 1
DNeKTPOMarHUTHAS WHIYKIIHSI
PesepBubiii ypok. OnTuka. OCHOBBI 1
67 CHeIUaaIbHON TEOpUHr
OTHOCUTEIbHOCTH
Pesepubiii ypok. KBanToBas ¢pusuka.
68 3 P P ¢ 1 bubnuorexa [IOK
JIEMEHTBI aCTPOHOMUU U
P https://m.edsoo.ru/ff0d1784
acTpodu3uku
Hroro 68
V. Y4eOHo-MeTOoAMYECKOE 00ecnieueHne 00pa3oBaTeabHOro npouecca (Y MK)

agrwdE

@usuka: yueObHuk juist 10 kmacca oOmieoOpa3oBaTeNbHBIX OpraHu3anuil: 06a30BbIA U
yray6:. yposuu. / I'.S1.Mskummes, b.b.byxosues, H.H.Cotckuii.-M. :ITpocsemnienne, 2020
VY4yeOHUK: Ousuka: yuyeOnuk ans 11 kmacca / I.S.Msaxumes, b.b.byxoBues,
H.H.Corckuit, M.: «Ilpocsemenuey, 2020 .

@usuka. CamocTosTeNbHbIE U KOHTpOJIbHBIE paboThl.1]l kiacc: yueOHoe mocobue is
0011eo0pa3oBaTebHBIX OpraHu3auii : 6a30BbIid U yriryonaennsie yposau/ E.C.EproTus,
C.I'. Eprotkuna— M.: IIpocsemenne, 2020.

CamocrosiTeTbHBIE W KOHTPOJbHBIE paboThl.10 kiacc: yueOHOe mocoOue st
0011eo0pa30BaTesIbHBIX OpraHu3aui : 6a3oBblif U yriryonennsie yposau/ E.C.EproTus,
C.I'. Eptotkuna— M.: Ilpocsemenue, 2018

OnektponHble pecypebl: budbmmoreka L{OK https://m.edsoo.ru/7f417af8

V1. MarepunajbHo-TeXHHUYeCKOe o0ecnieyeHre 00pa30BaTeIbHOIO NpoLecca
MynpTUMEAUINHBIN TPOEKTOD,

Cetb uHTEpHET
OKpaH,
Kitaccnas nocka.

Komnsrotep,
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Jluct BHecenus m3menennii 10A kiacce

n/a

[ara
BHECCHUA
U3MEHEHUN

KomunuectBo
CKOPPEKTUPOBaH
HBIX YPOKOB

B uem cocrodar
U3MEHEHUSI

Howmepa ypoxos,
KOTOpbIE OBLITH
WHTETPUPOBAHBI

[Tpuuunb
n3MeHeHun Ne
IpuKasa, j1ara

€ro U3/IaHusl

CornacoBanue ¢
3aMECTUTEIIEM
JTUPEKTOpA 1O

VYBP

IToamuce
YUUTENSA

32




Jlucr BHecenus m3menenmii 11A kiaace

n/a

[ara
BHECCHUA
U3MEHEHUN

KomunuectBo
CKOPPEKTUPOBaH
HBIX YPOKOB

B uem cocrtosdar
U3MEHEHUSI

Howmepa ypoxos,
KOTOpbIE OBLITH
WHTETPUPOBAHBI

[Tpuuunb
n3MeHeHun Ne
IpuKasa, 1ara

€ro U3J1aHus

CornacoBanue ¢
3aMECTUTEIIEM
JTUPEKTOpA 10

VYBP

Iloanuce
YUUTENSA
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