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COAEPXAHUE OBYUEHUA
10 KJJACC

Pa3znen 1. ®uznka u MeTOAbI HAYYHOI0 MO3HAHUS

®usuka — Hayka o mpupone. HaydyHele METOABI MO3HAHUSA OKPYKAIOLIETO
mupa. Ponp 3KcnepuMeHTa M TEOPUM B IPOLECCE IMO3HAHUA IPUPOABI.
DOKCHEepUMEHT B (PUBHKE.

MopenupoBanue (U3MUECKUX SBICHUN U mpoueccoB. HayuHble TrumoTessl.
duznyeckre 3aKOHbl U TeopuH. ['paHHIbl TPUMEHUMOCTH (U3HUECKHX 3aKOHOB.
IIpuHIUIT COOTBETCTBUSL.

Ponb m mMecto ¢u3uku B (GOpMHPOBAHMU COBPEMEHHOM HAay4YHOM KapTHUHBI
MHpPA, B IIPAKTUYECKOMN ACATEIBHOCTH JTIOICH.

Ilemoncmpayuu

AHanoroBele U UU(PPOBbIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuyeckoe aBrkeHHE. OTHOCHUTEIBHOCTh MEXAaHWUYECKOTO JIBHKECHMUSI.
Cucrema otcuéta. TpaekTopusi.

[Tepemerienne, CKOpOCTh (CpemHsiE CKOPOCTh, MTHOBEHHAas CKOPOCTh) WU
YCKOPEHHE MaTEepUAIbHOM TOYKH, WX MPOCKIHUU HA OCH CHUCTEMBI KOOpPAMHAT.
Ciio’)keHue nepeMelieHU U CII0KEHNE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJIMHEHHOE IBIKeHHE. | paduku
3aBUCUMOCTH KOOpAMHAT, CKOPOCTH, YCKOPEHMS, MNYyTH U TEpeMEIICHUA
MaTepuaibHON TOUYKH OT BPEMEHHU.

CBoboaHoe majeHue. Y CKOpeHrne CBOOOTHOTO TaeHHUS.

KpuBonuueitnoe  aBmkeHue. JIBWKEHME  MAaTEpUAIbHOM  TOYKH 11O
OKPY>KHOCTH C IMOCTOSTHHOM MO MOJYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHEWHAS
ckopocTtsk. [leproa u yacrota obpamenus. LleHTpocTpeMuTensHOE yCKOPEHHUE.

TexHuuecknue YCTpPOWCTBA M IPAKTUYECKOE IPUMEHEHHE: CHUIAOMETD,
JNBH>KEHUE CHAPSAIOB, LUEITHBIC U PEMEHHBIE NIEPEAAYU.

Jlemoncmpayuu

Mogenp cucteMbl OTCUETA, WIUIKOCTPALMS KUHEMATUUYECKHUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoOpazoBanue ABMKEHUI C UCTIOIB30BAHMUEM TIPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3yXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaOnronenune paBuKeHUsI Tena, OPOIIEHHOrO IMOJ YIJOM K TOPU3OHTY H
TOPHU30HTAIIBHO.



N3mepenue yckopeHus CBOOOHOTO MaiCHHUS.

Hanpasnenne ckopocTu npu ABUKEHUU 1O OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopmvie pabomsi

N3ydyeHne HEpaBHOMEPHOrO ABHXKEHUS C LIEJBIO ONPEICICHUS MTHOBEHHOU
CKOpOCTH.

UccnenoBanne COOTHOWICHUS MEXAY NYTAMH, MPOWUJICHHBIMU TEJIOM 34
MOCTICIOBATENILHBIE PABHBIE MPOMEXKYTKM BPEMEHU IIPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYAJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHue nBMKEHUS IIapUKa B BA3KOU JKUIKOCTH.

N3yuenue nBmxeHus Tena, OPOIIEHHOTO0 TOPU30HTATIBHO.

Tema 2. Junamuxa

[Ipunumn  otHocutenbHOCTH  ['amumnesd. IlepBwii  3akoH  HproToHa.
NHeprmanbHble CUCTEMBI OTCYETA.

Macca Ttena. Cwna. Ilpunuun cynepno3uuuu cui. Bropoit 3akon HproToHa
JUIsl MaTepuaabHON TOUKHU. TpeTuii 3akoH HploTOHA [1J11 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro Ttarorenusi. Cuna Tskectu. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Bunbl Tpenus (mokos, ckonbxeHnus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUsl CKOJIBKEHU U cujia TpeHus nokos. Koaddumment tpenus.
Cuita conpoTUBIIEHUS NPU JBUKEHHUH TEJIa B )KUIKOCTH WM Ta3e.

[TocTynarenpHOE U BpalaTeIbHOE JBUKEHHUE a0COIIOTHO TBEPAOTO TENa.

MOMEHT cuiibl OTHOCUTENBHO oOcu BpaimleHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO Tea.

TexHuueckne yCTpoMCTBA M MPAKTHYECKOE MPUMEHEHUE: IOJUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

[[emoncmpayuu

SIBneHne MHEPUUH.

CpaBHeHUE Macc B3aUMOICHCTBYIOIIUX TEN.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JeOpPMAIIUH.

HesecoMocTts. Bec Tena npu yCKOPEHHOM MOIBEME U TTaICHUM.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tea. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomol

N3yuenue nBmxeHus: Opycka 1o HaKJIOHHOU ITIOCKOCTH.



UccnenoBanue 3aBUCUMOCTU CUJI YIPYTOCTH, BO3SHUKAIOUIUX B MPYXKUHE U
pe3uHOBOM 00pasile, OT ux aedopmariuu.

HUccnenoBanne ycinoBUM paBHOBECHs TBEPAOrO TeEla, HMEKOLIET0 OCh
BpalEHUS.

Tema 3. 3axonbl coxpanenus 6 Mexanuke

Nmnynsc MatepuanbHOM TOYKU (Tesa), CUCTEMbl MaTePHAIbHBIX TOUEK.
NMnynsc cuinbl ¥ U3MEHEHHE HMITyJIbca Tejla. 3aKOH COXPAaHCHHUS HUMITYJIbCa.
PeakTuBHOE nBUKEHHE.

Pabora cusnbl. MOIIIHOCT CUJTBI.

Kunernueckass sHeprusi MarepuaibHOM TOukH. Teopema 00 H3MEHEHUU
KUHETHUYECKON YHEPTUH.

[ToTenuuanbHast SHEPrusl. [ToTennuansHas SHEPTUs YIpyro
neopMupoBaHHON  Tpy>KuHBIL.  [loTeHImanpHas HHEprust Teja  BOJIU3H
MOBEPXHOCTU 3E€MJIH.

[loTeHuuanbHple W HEMOTEHIUAIBbHBIC  CHJIBI. CBsi3p  paboThI
HETMOTEHIIUAIBHBIX CHUJI C HM3MCHCHHUEM MEXaHHUYECKOW JHEPTrUM CHUCTEMBI Tell.
3aK0H COXpaHEHUsI MEXaHUYECKOW dYHEPTHUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckne yCTpOIICTBA M NMPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOIED,
IPYKUHHBIA MUCTOJIET, IBU)KECHUE PAKET.

[lemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCa.

PeakTuBHOE NBUXKEHUE.

[Tepexoa MOTEHIMAIBHOW YHEPTUU B KHHETHIECKYIO M OOpaTHO.

Vuenuueckuii sxcnepumenm, iabopamopmsie pabomsl

N3ydyenune abCOMIOTHO HEYNPYroro ynaapa ¢ MOMOIIbIO JIBYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB.

UccnenoBanne cBsizu pabOThI CHIIBI C U3MEHEHHEM MEXaHUYECKOW YHEPrUu
T€Ja Ha MIPUMEPE PACTSKEHUSI PE3UHOBOrO KIyTa.

Pa3nen 3. MoJiekyasipaasi pu3uKa U TEPMOJUHAMUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUYECKOU mMeopuu

OCHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KMHETUYECKONH TEOPUU M MX OIBITHOE
obocHoBanme. bpoyHoBckoe mgBwxeHue. Juddysus. Xapakrep NBIKCHUS W
B3aUMO/JICMCTBUSI YacTHUI[ BellecTBa. MoOJeNIM CTPOCHUS Ta30B, XKUJIKOCTEH U
TBEPBIX TENI M OOBICHECHUE CBOMCTB BEIICCTBA HA OCHOBE ITHX MoJieieid. Macca u
pa3mepbl MoJiekyi1. KonunuectBo BemectBa. [loctosHHas ABoraapo.

TemnoBoe paBHOBecue. Temmneparypa u e€ uamepenue. lllkana temneparyp
Llenscus.



Mogens upeanbHOro raza. (OCHOBHOE  ypaBHEHME  MOJEKYJISIPHO-
KMHETUYECKOM TEOpUU HJIeAIbHOr0 Tra3a. AOCOJIOTHas TeMIlepatypa Kak Mepa
CpeHEM KUHETUYECKOW DHEPIMM TEIUIOBOrO JABWXKEHHS dacTul rasa. lllkama
temriepatyp KenbBuHa. I'a30Bbeie 3akoHbI. YpaBHeHHe MeHneneeBa—Knanenpona.
3akoH [laneroHa. M3ompouecchl B HACATLHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe MpeacTaBlICHHE H3OMPOIIECCOB: H30TEpMa, H30X0Dpa,
n3obapa.

TexHuueckue YCTpOWCTBA U MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
Oapomerp.

[lemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BellecTBa, (Qororpaduu
MOJIEKYJI OPraHUYECKUX COCTMHEHUMN.

OnpiThl 10 MU PY3UN KUAKOCTEH U ra30B.

Mopens 6pOyHOBCKOTO JIBHYKCHUSI.

Mopens onbita ITepHa.

OnbITHI, JIOKA3bIBAIOIIIAE CYIIECTBOBAaHUE MEXKMOJIEKYJISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WUTIOCTPUPYIOLIAs MPUPOY AABJICHUS Ta3a Ha CTEHKHU COCY/Ia.

OnpITel, WUIIOCTPUPYIOIIUE YPABHEHUE COCTOSHUS HACAIBHOTO Tasa,
U30IPOLECCHI.

Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomsl

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE WM3MEPEHUU
00BEMa KOMHATBHI, IaBJIICHUS U TEMIIEPATypPhl BO3lyXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXKIY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosbt mepmoOuHamMuKu

TepmonumHamuueckass cucTemMa. BHYTpEHHSAS SHEPTrUsi TEPMOAWHAMHUYECKOMN
CUCTEMBI U criocoObI €€ m3MeHnenus. KonudecTBo TeruioTsl U paboTta. BHyTpeHHS s
JHEprus  OJHOATOMHOIO  MJACAJbHOro  rasa. Buael  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIMS, U3JIy4YCHUE. Y AelIbHAsA TEIUIOEMKOCTh BELIECTBA.
KosmmuecTBO TemnoTsl pu Temonepeaaye.

[Tonsitue 06 aamabatHom mipomecce. llepBblii 3aKOH TEPMOIWHAMHUKH.
[IpuMeneHnue mepBOro 3akoHa TEPMOAMHAMUKH K wu3ompoleccaMm. ['padpuueckas
WHTEpIpeTanus padoThl rasa.

BTtopoii 3akoH Tepmonunamuku. HeodpatumocTh NpolieccoB B MPUPO/IE.

TeroBele  mamwHbl.  [IpyHOMOBI ~ JEUCTBUS ~ TEIUIOBBIX  MAIIMH.
[IpeoOpa3oBanusi SHEPTUM B TEIUIOBHIX MamnHax. Kodp@uiueHT moie3Horo
nenrcTBus TerioBod MamwuHb. [ukn KapHo m ero ko3¢ @uieHT Mojae3Horo
JNEUCTBHS. DKOJIOTMYECKUE MPOOJIEMbl TETLNIOAHEPTETUKHU.



TexHuuecknue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE. JBUTATEIIb
BHYTPEHHETO CrOpaHusi, OITOBON XOJIOJUIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEPruM Tejia MPU COBEPUICHUU PAOOTHI: BBUIET
npoOKK U3 OYTBUIKM TOJ JCHCTBHEM CXAaTOro BO3/yXa, HarpeBaHue 3¢upa B
JATYHHOU TpyOKe MyTEM TpeHHUs (BUI€OAEMOHCTpALIHS).

N3meneHnne BHyTpeHHEN SHEPTUM (TeMIIepaTyphbl) Teja Mpu TeIloneperaye.

OnpiT 1Mo aanabaTHOMY PpACHIMPEHHIO BO3AyXa (ONBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, BUTaTelsi BHYyTPEHHETO CrOPaHUs, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomsi

HN3mepenne yaenbHON TETIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeuwecmea. Pazosvie nepexoovt

[TapooOpaszoBanue u koHjeHcanus. Vcrapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEJNIbHAS BJIAXHOCTh BO3AyXa. HackimeHHbld map. YaenbHas TEIIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhbl KUIICHUS OT JaBJICHUSI.

Teépnoe Teno. Kpucrannuyeckue u amopdHbie Tesna. AHU30TPOIUS CBOWCTB
kpuctamioB. Kunkue kpucrtamwibl. CoBpeMeHHble MaTepuanbl. I[lnaBienne u
KpUCTaITU3aIus. Y AelbHas Teriora miasienus. Cyoaumanus.

VYpaBHeHuUE TEIIOBOro OanaHca.

TexHuueckne yCTpOIICTBA W NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU TOJYYEHUSI COBPEMEHHBIX MaTEpHaloOB, B
TOM YHUCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.

[[emoncmpayuu

CBoiicTBa HACBIILIEHHBIX MAPOB.

Kunenuve npv noHW>KEHHOM J1aBJICHUHU.

Crioco6bl U3MepeHUs BIaKHOCTH.

HaGnronenne HarpeBanus U MaBjieHUs KPUCTAILUTMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJLIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO31yXa.

Paznen 4. JinexkTpoauHamMmnka
Tema 1. Inekmpocmamuka
OnekTpuzanusa Tel. OJEeKTpuueckuid 3apsan. JlBa BuAa DIEKTPUUYECKUX
3apsiioB. [IpoBONHUMKH, NHUAIEKTPUKU W TMOJYNPOBOJHUKH. 3aKOH COXpaHEHUs
AJEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblid 3NE€KTpUUYECKUN 3apsii.
Onektpuueckoe nmnone. Hanpsok€HHocTh  3nekTpuueckoro mnonas. [Ipuniun



CYIEPHO3UIUU DIIEKTPUYECKUX IT0JIeU. JIMHUM HANpSHKEHHOCTU DIIEKTPUYECKOTO
TOJISL.

Pabora cun  oanektpocratnueckoro  moss.  [lorenmman.  Pa3zHocThb
MOTECHIMANOB. [IpOBOAHUKM W JNUINEKTPUKA B BJIEKTPOCTATUYECKOM TOJIE.
JvanekTpuyeckas TpOHUIIAEMOCTb.

DnekTpoéMKocTh. KonaeHncatop. DIEKTPOEMKOCTh MJIOCKOTO KOHAEHCATOPA.
DHeprus 3apsiKEHHOT0 KOHJIEHCATOoPa.

TexHuyeckue yCTPOMCTBA M IIPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETP, IJICKTPOCTATUYECKAsl 3allluTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJICHCATOP, KOMMUPOBAIbHBIN anmnapar, CTpyHHbIA OPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M IPUHLMIT JEUCTBHUSL DJIIEKTPOMETPA.

B3aumopelicTBue Ha3JIEKTPU30BAHHBIX TEJI.

DIIEKTPUYECKOE TOJIE 3apsIKEHHBIX TEJl.

[TpoBOIHUKH B IEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

JIMPNIEKTPUKH B AJIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTh JJICKTPOEMKOCTH TUIOCKOTO KOHJEHCAaTopa OT IUIONIAau
IUTACTHUH, PACCTOSIHUSI MEK1Y HUMU U JUAJIEKTPUYECKOU ITPOHULIAEMOCTH.

DHeprus 3apsSKEHHOI0 KOHAEHCATopA.

Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomsl

N3mepenne 31eKTpoEMKOCTU KOHIEHCATOPA.

Tema 2. Ilocmoannsiit 3nexkmpuueckuil mok. Toku e paznuunvix cpeoax

DNEKTpUYECKUA TOK. YCIOBUS CYIIECTBOBAaHUS DJIEKTPUUECKOrO TOKA.
Ncrounuku Toka. Cuia toka. [locTosHHBIN TOK.

Hanpspxenne. 3akon OMa 115 ydacTKa ICTH.

DIEKTPUYECKOE COMPOTHUBJIECHUE. YAENbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApPAUIENBHOE, CMEIIAHHOE COCITMHEHNE TTPOBOJHUKOB.

PaGora »snextpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MomrHOCTh
AJIEKTPUYECKOr 0 TOKA.

DNEeKTpOABMKYIIAasl CUJIa U BHYTPEHHEE CONPOTUBIECHHWE HCTOYHHKA TOKA.
3axkon OMa 1711 TOJTHOM (3aMKHYTOM) 3eKTpruueckoit renu. KopoTkoe 3ambIkaHue.

DONEeKTpOHHAass  MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBIICHHS] METAJUIOB OT TeMneparypbl. CBEPXIPOBOAUMOCTD.

DNeKTpUUeCcKUid TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX MTyYKOB.

[TomynpoBogHUKM. CobOcTBeHHas u MIPUMECHAs MIPOBOAVNMOCTD
oJIynpoBoAHUKOB. CBoiicTBa p—N-niepexonaa. [1omynpoBoAHUKOBEIE TPUOOPHI.

DJIEKTpUYECKM TOK B pacTBOpax M  pacijaBax  3JIEKTPOJIMTOB.
DIIEKTPONUTHYECKAsA AUCCOUNALUA. DICKTPOJIN3.



DIIEKTpUUYECKU TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOATEIbHBIN
pa3psa. Monnus. [Lnazma.

TexHudeckue yCTpOMCTBA M MPAKTUUYECKOE TMPUMEHEHUE: aMIepMerp,
BOJIBTMETP, pEOCTaT, HCTOYHUKU TOKA, OJIEKTpOHArpeBaTelbHbIC MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TTPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIA AUOI,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOHUKOBBIHN JUO/I, TaJbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HANPSHKEHMUS.

3aBUCUMOCTh COINPOTHUBJICHUS IWIMHIPUYECKUX TMPOBOJHUKOB OT JIJIUHBI,
TUIOIA U TTOTIEPEYHOTO CeUSHUs U MaTepuasa.

CwmeranHoe coOeIMHEHNE MMPOBOIHUKOB.

[Ipsimoe wu3MepeHue dIeKTpoABWXKYyIIed cuibl. KopoTkoe 3ambIkaHMe
rajbBaHUYECKOTO AJIEMEHTA U OLICHKA BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCHUMOCTH COMPOTHUBIICHHS METAJIJIOB OT TEMIIEPaTyPHhI.

[TpoBOAMMOCTE IJEKTPOIUTOB.

HckpoBoii paspsal 1 IpOBOAUMOCTD BO31yXa.

OIHOCTOPOHHSS TPOBOJIUMOCTD JIMO/IA.

Vuenuueckuii sxcnepumenm, iabopamopmsie pabomsi

N3yueHne cMenaHHOTO COEIMHEHHS PE3UCTOPOB.

N3mepenue 3JIeKTpOABMKYLIEH CHIIBI UCTOYHHMKA TOKa M €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGnronenue snekrpoinusa.

MexnpeaMeTHbie CBA3HU

Nzyuenune kypca ¢uszuku 6a30Boro ypoBHs B 10 Ki1acce OCYHIECTBISIETCS C
y4ETOM COAEPIKATEIbHBIX MEKIPEIMETHBIX CBA3€H C KypcaMH MaTeMaTHKH,
OMOJIOTMH, XUMHUHU, TeoTpauu U TEXHOJIOTHH.

Mesicnpeomemmuble noHsamus, CBSI3aHHBIE C U3YyYEHHEM METOJOB HAY4YHOTO
MO3HAHUA: SBJICHUE, HAay4HbIH (akT, rumore3a, (U3MYECcKas BEIMYMHA, 3aKOH,
TEopusi, HaOMIOACHUE, DKCIIEPUMEHT, MOJICIIMPOBAHKE, MOJIEb, H3MEPEHUE.

Mamemamuka: penieHWE CHCTEMbl ypaBHCHHH, JHHEHHas QyHKIUS,
napabona, runepbona, ux rpaduKd U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPHI U UX MPOEKIUHA HA OCH KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonozusn: Mexanndyeckoe NBWKEHHE B KHBOW mpupone, nuddysus, ocmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BHbI TEIUIONEpPENAyH, TEIIOBOE PABHOBECHUE),
ANIEKTPUUYECKUE SIBJICHUSI B )KUBOU MPUPOJIE.

Xumus: IUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOMCTBAa TBEPABIX TeEN, XUJIKOCTEH U



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHUYECKAs JUCCOLMALINS,
rajbBaHUKA.

['eoepaghus: BIa)KHOCTb BO3/1yXa, BETPbI, OapOMETpP, TEPMOMETD.

Texnonoeus: npeoOpa3zoBaHUE ABMKEHUN C HMCHOJIb30BAHUEM MEXaHU3MOB,
y4ET TpEHUsS B TEXHHUKE, NOAIIUIIHUKHA, HCIOJIb30BAHHE 3aKOHA COXPAHCHUS
UMITyJIbca B TEXHHUKE (pakeTa, BOJOMET W JpPYyrue), ABUTATEIb BHYTPEHHETO
CropaHusi, mapoBasi TypOuHa, OBITOBOM XOJIOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYyYEHUsI COBPEMEHHBIX MATEpHAIOB, B TOM YKCIE€ HAHOMATepHaloB, U
HAHOTEXHOJIOTMH, 3JIEKTPOCTATUYECKas 3allliTa, 3a3€MIICHHE JIIEKTPONpHOOpOB,
KCEPOKC, CTpyHHBIN MIPUHTED, AJIEKTPOHATrPEBATEIbHBIC puoOOpHI,
AIEKTPOOCBETUTENbHbIE TPUOOPHI, raJbBAHUKA.

11 KJIACC

Paznen 4. DieKTpoAMHAMEKA

Tema 3. Maznummnoe none. I1eKmpomMacHUMHAA UHOYKYUSA

[ToctosiHHbIE ~ MarHUThH.  B3auMOJIEiCTBME  TOCTOSIHHBIX ~ MAarHHUTOB.
MarautHoe mnone. Bekrop MarHutHOM wuHAyKiuu. [IpuHnun cynepno3unuu
MAarHuTHBIX MoJiek. JInHMM MarHuTHOM WMHAyKuMu. KapThHa TWHWNA MarHUTHOM
WUHIYKUIWH MOJIS1 TIOCTOSIHHBIX MarHUTOB.

MaruutHOoe T1I0JI€ MPOBOJHUMKA C TOKOM. KapTWHa JMHUNA WHIYKLIHH
MAarHUTHOTO MOJS JJIWHHOTO MPSMOrO IMPOBOJHUMKA U 3aMKHYTOTO KOJIBLIEBOTO
IPOBOJIHHKA, KaTylmKu ¢ TokoM. OnbIT Opcrena. BzanmoneiicTBue npoBOAHUKOB C
TOKOM.

Cuna AMnepa, e€ MOJyJIb M HalpaBJICHHUE.

Cuna Jlopenua, e€ Moaysib U HampaBiieHHUE. [[BH>KeHUE 3apsiKEHHOW YaCcTHUIIbI
B OJJHOPOJIHOM MarHuTHOM mose. PaGora cuiel Jlopenta.

SlBneHne 3yEKTpOMarHuTHOM WHAYKOWU. [lOTOK BEkTOpa MarHUTHOM
WHIYKIUKU. OJIEKTPOABMIKYIIas Cuila HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOM
nHaykunu dapanes.

BuxpeBoe nsnekTpuueckoe mosie. DIEKTPOABUKYIIAs CHJIa WHIYKIHH B
MIPOBOJHHUKE, ABMKYLIEMCS MIOCTYNATENBHO B OJJTHOPOJHOM MarHUTHOM MOJIE.

[IpaBuno Jlenna.

NHayKkTUBHOCTh.  SIBJIeHME CAMOUHIYKIHMH. OJEKTPOJBIKYIIAs  CHIIA
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMArHUTHOE MOJIE.

TexHuueckne yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: MOCTOSIHHbBIC
MArHUThl, 3JEKTPOMArHUTHI, AJIEKTPOJABUIATENb, YCKOPUTEIN 3JIEMEHTaPHBIX
YaCTUll, UHIYKIIUOHHAS T1€Yb.



[lemoncmpayuu

OnsIT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOI'O ITy4YKa MATHUTHBIM TIOJIEM.

JIMHMY MHIYKIMU MarHATHOTO IOJIS.

B3aumopeiictBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI AJIEKTPOIIUTA.

SIBneHne 2NEKTPOMAarHUTHOM MHIYKIIMH.

[IpaBumo Jlenna.

3aBUCHMOCTD SJIEKTPOJBHXKYIIEH CHJIBI MHAYKIHH OT CKOPOCTH HW3MEHEHMS
MAarHUTHOTO MOTOKA.

SIBneHne caMOUHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3yueHrne MarHuTHOTO NOJISI KATYIIKH C TOKOM.

HccnenoBanue 1eiCTBUS NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pa3nen 5. Kone6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHsle Koa1e0anus

Konebarenpnast  cuctema.  CBOOOIHBIE  MeXaHMYECKHE  KojeOaHMs.
Napmonnyeckue konebanus. Ilepuon, wacrora, ammuutyaa u (asza kojeOaHUH.
[IpyxxuHHBI MasTHUK. MaTeMaTH4YeCKUH MAasiTHUK. Y PaBHEHHE TapMOHHYECKUX
kosieOanuii. [IpeBpareHne sHepruy Npyu rapMOHUYECKUX KOJIEOAHUSX.

Konebarenpupiii koHTYyp. CBOOOAHBIE AJIEKTPOMAarHUTHBIE KOJIeOaHUS B
UJCATBHOM KOJe0aTenbHOM KOHTYpe. AHAJIOTUsS MEXKIYy MEXaHWYECKUMU H
ANEKTPOMAarHuTHeIMA KonebanusiMu. Popmyna TomcoHa. 3akOH COXpaHEHHS
HHEPTUU B UJICATHHOM KOJIE0ATEIbHOM KOHTYE.

[IpencraBienue o 3aryxaromux KojaeOaHUsX. BbIHYKIeHHbIE MEXaHUYECKUE
KoseOanus. Pesonanc. BeIHYKIEHHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHUS.

Ilepemennsiii TOk. CHHYyCOMAAQNbHBIM MEPEMEHHBIM TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKa. AMIUIUTYIHOE€ W JACHCTBYIOIIEE 3HAYEHHWE CHUJIbI TOKAa U
HaIPSKEHUS.

Tpauchopmarop. [IpousBoacTBo, mepegada u MOTPeOICHUE DICKTPUICCKOM
SHEPIruM. DKOJIOTMYECKUE PUCKU TPHU MPOU3BOACTBE 3EKTposHepruu. Kynbrypa
HCIOJIB30BAHUS JIEKTPOIHEPTUU B OBCEIHEBHOW JKU3HM.

TexHnueckue yCTpOMCTBA W MNPAKTHYECKOE NPUMEHEHHE: JJIEKTPUUYECKHUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JJMHUHU JICKTpONepeaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJieOATENbHOM CHUCTEMBI (IPY>KUHHBIA WIIH
MaTeMaTUYeCKUN MasTHHK).



HaOnronenue 3aryxaronmx KojieOaHuit.

HccnenoBanrie CBOMCTB BBIHYKIACHHBIX KOJIEOAHUIA.

Hab6mronenue pe3onanca.

CB0OOHBIE IEKTPOMArHUTHBIE KOJIeOaHuU .

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HAIPSKEHUSI OT BPEMEHU) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3oHanc mnpu mMOCIENOBAaTENbHOM COEIWHEHUU PE3UCTOpPA, KATYIIKH
WHYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb TMHUM 3JIEKTponepeadn.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomol

HccnenoBanue 3aBUCUMOCTH NEPHUOJA MaJIbIX KOJIeOAHUN rpy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl Ipy3a.

HccnenoBanne mnepeMEHHOro ToKa B IENUM M3  IOCIEI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u IneKmpomazHumHsle 60Hbl

MexaHudeckre BOJHBI, yclioBus pacnpocTtpanenus. Ilepuoa. CkopocTb
pacnpocTpaHeHuss W JJIMHa BOJIHBL. [lomepeuHble W MPOJOJIbHBIE BOJHBL
Nurepdhepennus u qudpakiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [’ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS W3IIYyYEHUS JJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anekTpomarauTHoOi BonHe. CBoiiCcTBa
AIIEKTPOMArHUTHBIX BOJIH: OTpa)K€HHUE, MpEeJOMIICHUE, MOoJigpu3anus, Tudpakims,
unTepdepennus. CKOpOCTh AIEKTPOMArHUTHBIX BOJIH.

[IIkana >7€KTPOMArHUTHBIX BOJH. [IprMeHeHHE 31EKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHUMIIBI paguOCBA3U U TeNEBUACHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOILIEH CPEeJIbl.

TexHuueckne yCTpoMCTBA M MPAKTUUYECKOE NPUMEHEHHUE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBas AMArHOCTUKA B TEXHUKE M MEAUIMHE, pajap,
paauonpuéMHUK, TeIeBU30p, aHTeHHa, TenedoH, CBU-neus.

Jlemoncmpayuu

OO0pa3zoBaHue U pacpoCTpaHEHUE TIOTIEPEYHBIX U MTPOIOJILHBIX BOJIH.

KoneOG:mromeecs Ten0 Kak HICTOYHUK 3BYKa.

HaGnronenne oTpakeHHst M IPETOMIICHUSI MEXaHIHYECKUX BOJH.

Ha6nronenne naTepdepenimu u Audpakiiny MEXaHUIeCKUX BOJTH.

3BYKOBOI pe30HAHC.

HaGnronenne cBS3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTUTYIO0H W
4acTOTOM KOJIeOaHUIA.



HccnenoBanue CBOMCTB DJIEKTPOMATrHUTHBIX BOJIH: OTpaXCHUE,
MpeIoMIIeHHE, TToysipu3anust, Audpakius, uHTephepeHIus.

Tema 3. Onmuxa

l'eomerpuueckas onruka. I[IpsMonuMHENHOE pacnpOCTpaHEHUE CBETA B
oxgHopoaHou cpene. JIyu ceera. ToueuHblli HICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akOHBI oTpaxeHHUs: cBeTta. I[locTpoeHue n3zo0paxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI IPEIOMIICHUsI CBeTa. AOCOJIIOTHBIN MOKA3aTelb
npenomiieHus. [lonmHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIl yroja MOIHOTO
BHYTPEHHET'0 OTPAYKEHUS.

HNucniepcus ceeta. CiioXHBIN cocTaB Oemnoro ceeta. L[BeT.

ColOuparome u pacceuBaronue JuH3bL. ToHkas JnuH3a. DoOKycHOe
paccTosiHUE€ W ONTHYeCKas cujia TOHKOW JmH3bL. [locTpoeHue u300pakeHUl B
COOMpAOIINX U paccerBarONIUX JUH3aX. DopMysa TOHKOW JIMH3BI. Y BEJIHYCHHE,
JlaBaeMoe€ JINH30M.

[Ipenens NPUMEHUMOCTH TEOMETPUIECKON ONTUKH.

BonnoBast ontuka. Wutepdepenuus cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBus HaOMOACHUS MAaKCHMyMOB M MHUHMMYMOB B UHTephEpEeHIIMOHHON
KapTHUHE OT BYX CUH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cBera. [QudpakumoHHas pemérka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCHMMYMOB TIpHM MaJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckne yCTpocTBA M MPAKTUUYECKOE TNPUMEHEHHUE: OYKH, JIyIa,
doToanmapar, NPOEKIMOHHBIM amnmapar, MHKPOCKOIL, TEJIECKOM, BOJOKOHHAs
OMNTHKA, TUPPAKIIUOHHAS PEIIETKA, MOJISIPOUI.

[lemoncmpayuu

[IpsiMonMHEWHOE pacCIpOCTpPaHEHUE, OTPAKEHHE U NPEIIOMIICHUE CBETA.
OnTryeckue mpruoopEHI.

[TonHOE BHYyTpEeHHEE OTpakeHue. Moenb CBETOBOA.

HccnenoBanne CBOMCTB N300paKEHUH B JTMH3AX.

Mogenn MUKpPOCKOIIa, TeJlecKomna.

Habmronenne uaTepdepeHIINN CBETA.

Ha6nronenne nudpaxium ceera.

Habmronenne nucnepcuu cBera.

[TonyueHnue cnekTpa ¢ MOMOINIbIO PU3MBI.

[Tomydyenue ciexTpa ¢ MOMOIIBIO AUPPAKITUOHHON PEIIETKH.

HaOnronenue nomnsipusaiuu cBera.

Vuenuueckuii skcnepumenm, nabopamopmvie pabomsi



N3mepenue nokazaresns NpeoMIIeHUs CTEKIa.
HccnenoBannie cBOMCTB N300paK€HUH B JIMH3AX.
Habmronenue aucnepcuu cBeTa.

Pa3jen 6. OcHOBBI crieMAJIBLHON TEOPUH OTHOCUTEJIbHOCTH
'panunpl NPUMEHMMOCTH  KJIACCHUYECKOM  MEXAHUKHU. [TocTymaTel
CIIEHUAIBHOW TEOPUU OTHOCHUTEIIBHOCTU: WHBAPUAHTHOCTH MOJIYJIA CKOPOCTH
CBETa B BAKyyM€, IPUHUIUI OTHOCUTEIbHOCTH DUHIITEIHA.
OTHOCHUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKpAILCHUE
JUTAHBL.
DHEPrusi U UMIYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBsI3b MacCHI C SHGPFHGﬁ U UMITYJIbCOM pCHHTHBHCTCKOﬁ HqaCTHUILIBI. 9Hepr1/151
ITOKOA.

Pa3znen 7. KBanToBasi puszuka
Tema 1. Dnemenmol Kéanmo6o ONMUKU
®ortonsl. opmyna [Inanka cBsizu sHeprun GOTOHA C €r0 YACTOTOU. DHEPTuUs
U UMITyJIbC (DOTOHA.
OtkpeiTue u uccienoanue pororpdexra. Onbitel A. I'. CtoneToBa. 3aKOHBI

doToaddexra. YpaBHenue DiHmTeriHa s Gortodrddekra. «KpacHas rpaHuiiay
dboTorddekra.

JlaBnenue ceera. OnbiTel I1. H. JIeGenena.

XUMHYECKOE JIEUCTBUE CBETA.

TexHuueckre yCTpONCTBA M MPAKTHUYECKOE NPUMEHEHHE: (POTORIEMEHT,
dboTomaTunK, CoMHEUHas OaTapes, CBETOIUOI.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTAaHOBKE ¢ IIMHKOBOH IIJIACTHHOM.

HccnenoBanue 3akoHOB BHeNIHETO (GoTod(deKTa.

Ceetoguon.

Conneunas OaTtapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHIL.
Ilmanerapnas mogxene aroma. lloctymatel bopa. M3nydenme u mnornomeHue
¢GbOTOHOB TIpU Mepexoje aToMa C OJHOTO YPOBHS JHEPrHUM Ha Jpyroi. Bumbl
cnekTpoB. CIEKTp YpOBHEN SHEPrUU aTOMa BOJOPO/IA.

Bonnosbie cBoiicTBa yactuil. Bonubl ne bponss. KopnyckynnsipHO-BOJTHOBOU
Ty aJIu3M.

CnoHTaHHOE U BBIHYXICHHOE U3JIyYCHHE.

TexHnueckne yCTpOWCTBA M NPAKTHUYECKOE IMPHUMEHEHUE: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOIT), Ja3ep, KBAHTOBbIN KOMIIBIOTED.



[lemoncmpayuu

Monens onbita Pesepdopaa.

Ornpenenenue JIMHBI BOJIHBI Ja3epa.

HaOntoieHre nuHeNYaThIX CIEKTPOB U3ITYUCHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopmvie pabomsi

HaOntonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe aopo

OKCMEPUMEHTBI, JOKA3bIBAIOIIME CJIOXKHOCTh CTpOeHHs saapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiThl  Pesepdopma mo  ompeseneHuro  cocTaBa
pamuoakTuBHOTO wu3nydeHus. CpoiictBa anbda-, OeTa-, TamMMa-U3IydEHUS.
Binusitnue pagnoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTUe npoToHAa U HeiTpoHa. Hykionnas mozens snpa I'eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe uucino sapa. M30Tomsl.

Anbda-pacnan. ONEKTPOHHBIH M TO3UTPOHHBIA OeTa-pacmajn. [amma-
U3NydeHue. 3aKOH PaJIMOAKTUBHOIO pacnaja.

DHeprus CBsI3M HYKJIOHOB B sijpe. SAnepHbie cuibl. [ledext macchl spa.

SnepHble peakuuu. JleneHne U CUHTES sep.

Anepnsiii peaktop. Tepmosinepubiii cuHTe3. IIpoOiemMbl U TEPCIEKTHBBI
AIEPHON SHEPreTUKUA. DKOJIOTUYECKHUE aCIEKTHI SIEPHON IHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

Mertonbl HAOJIIOIEHHS M PETUCTPALIMU dJIEMEHTAPHBIX YaCTHII.

dyHaMeHTaabHble B3auMoieicTBUs. ENMHCTBO (hu3nueckoil KapTHHBI MUPA.

TexHuueckre ycTpouWcTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, KaMepa
BunbscoHa, siaepHbIii peakTop, aToMHas 6omoOa.

[[emoncmpayuu

CU€TynK HOHU3UPYIOLIUX YACTHLI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM (oTorpadusm).

Pa3nen 8. DiieMeHTHI ACTPOHOMUM H ACTPOPU3NKH

Dtanbl pa3BUTHS acTpoHOMUHU. [IpUKIagHOE U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3mHoro nHeba. Co3Be3qus, sSpKHe 3BE3NBI, IUIAHETBI, WX BHIUMOC
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ComHeuyHass akTUBHOCTh. Mcrounuk sHepruum CojHIla U 3BE3L.
3BE31bI, UX OCHOBHBIE XAPAKTEPUCTUKH. J(Marpamma «CIEKTPaJbHBIM KIacC —
CBETHUMOCTBY». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]l TJIABHOW MOCJIEAOBATEIbHOCTH. BHyTpeHHEe cTpoeHHue



3BE31. COBpEMEHHBIC MPEACTABIECHUS O MPOUCXOXKICHUU U 3BoJonuu CollHIa U
3BE3/. DTalbl KU3HU 3BE3.

Mnineunsiii Ilyte — Hama [Nanaxktuka. [lonmoxenne n nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuky u kBasapbl. YEpHBIE ABIPBI B AApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa00ma. Pasberanue rajakTuk.
Teopust bonbioro B3peiBa. PenukToBOE M3ITydyeHUE.

Macmtabnas ctpykrypa Beenennoid. MeraranakTuka.

Hepeménnbie mpoOieMbl aCTPOHOMUH.

Vuenuueckue nabnooenus

Habntoenust HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUM JJIsI OTPEIeSICHHs TIOJIOKEHUSI HEOECHBIX 0OBbEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c0O3Be31Ms1 CEeBEPHOTO MOJIYIIAPUS U APKUE 3BE3/bI.

Habmronenus B Teneckon JlyHsl, muianet, Mieunoro IlyTu.

O6o0maiee NOBTOpPeHNE

Pons ¢u3ukm uW acTpOHOMHHM B DSKOHOMHYECKOW, TEXHOJIOTUUYECKOM,
COITMATBHOM M ATUYECKOU c(epax AesTeTLHOCTH YeIOBEeKa, POJb U MECTO (DU3UKHU
U aCTPOHOMHUHU B COBPEMEHHOM HAyYHOM KapTUHE MUPA, POJb (PU3NUECKON TeOpHH
B (GOpMHpPOBAaHUU TPEICTABICHUNA O (PU3MYECKON KapTUHE MHpa, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIIEHUN O IIPUPOLE.

MeknpeaMeTHbIE CBSA3H

Nzyyenune kypca ¢uszuku 6a30Boro ypoBHs B 11 Kilacce OoCyIIECTBISIETCS C
Y4ETOM COAEPXKATEIBHBIX MEXIIPEAMETHBIX CBS3€H C KypCcaMH MaTEMAaTHKH,
OMOJIOTHH, XUMHH, Teorpapuu U TEXHOJIOTHHU.

Meosicnpeomemmuble noHamus, CBSI3aHHBIE C W3YYEHHEM METOJIOB HAYYHOTO
MO3HAHUS: SIBJICHHE, HAy4HbIM (akT, rumnoresa, ¢u3uueckas BEJIMYMHA, 3aKOH,
Teopusi, HaOMIOACHUE, DKCIIEPUMEHT, MOJICIIMPOBAHKE, MOJIEb, H3MEPEHUE.

Mamemamuka: pelleHUE CUCTEMBbl YPaBHEHHM, TPUTOHOMETPUUECKUE
(GYHKIIMU: CUHYC, KOCHHYC, TAHI'€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPBl M HMX IMPOEKIMU HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (DYHKIMI, MPU3HAKK TOJ0O0US TPEYTrOJbHUKOB,
OTIpEJICIICHHE TUTONIAIN TIIOCKUX (puryp u 00bpEMa Tel.

buonoeus: »>nekTpuueckue SBIEHUS B JKUBOM NIpUpOJE, KoJjieOaTeabHbIe
JNBH)KEHUS B J)KMBOM NMPUPOJIC, ONTUYECKHUE SIBIICHUS B KUBOW NPUPOJE, NCHUCTBUE
paanauy Ha KUBbIC OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTypa TBEPABIX
TEN, MeXaHu3Mbl OOpa30BaHUsl KPUCTAIUIMYECKOM PEIIETKH, CHEKTPaJIbHbIN
aHaJn3.



l'eocpaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3JI€KH MarHUTHBIX DY,
(PoTochEMKA 3eMHOI OBEPXHOCTH, MPEACKa3aHNUE 3EMIIETPSCEHU.

Texnonocusa: NWHWUW DIEKTPONEpPENAy, TEHEPATOp IEPEMEHHOIO TOKa,
AJIEKTPOJBUTATENb, WHIAYKIMOHHAS TI€4Yb, pajap, PaguONpPUEMHUK, TEIECBU30P,
anteHHa, teiedoH, CBYU-meub, MPOEKIMOHHBINA almapar, BOJOKOHHAs OITHKA,
COJIHEUHast 6arapes.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA INTPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

OcBoenne yueOHOro mpenmera «®Pu3mkay Ha ypOBHE CpPEAHETO OOIIEro
oOpazoBaHusi (0a30BbI YPOBEHB) JTOJHKHO OOECIEYUThH JOCTHXKEHHUE CIICIYIOIINX
JUYHOCTHBIX, METAIIPEIMETHBIX M IMPEAMETHBIX 00pa30BaTECIBHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE PE3yJbTaThl OCBOCHHS y4eOHOro npeamMera «Ou3ukay JOIKHBI
OTpa)kaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYaOIIMUXCA PYKOBOJACTBOBATHCS
chopMUPOBAaHHOW BHYTpPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAAUITMOHHBIM IICHHOCTSIM POCCHUMCKOTO OOIIECTBa, pacUIMpeHue >XU3HEHHOTO
OTBITa U ONBITA JIEATEIILHOCTU B MPOIIECCE Pealr3allii OCHOBHBIX HampaBICHUN
BOCITUTATEIILHOU JIESITEIIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpakaaHCKOr0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTb IPAXKAAHCKOW MO3UIIMU 00YUaIOIIEToCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUICKOTO OOIIECTBA;

OPUHITHE  TPAAUIIMOHHBIX  OOIIEYEIOBEYECKUX TyMaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEPECAX TI'PAXKIAHCKOTO
oO0IIIeCTBa, y4acTBOBATh B CAMOYIIPABICHUHU B 00pa30BaTeIbHON OpraHu3alluy;

YMEHHUE B3aUMOJICIICTBOBATh C COLIMAIIBHBIMU MHCTUTYTAMU B COOTBETCTBHUU C
uX (pyHKIMSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAapHOUN U BOJOHTEPCKOMN NEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH pOCCUHCKOU TPaXKIaHCKOMN WJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHHUSIM
POCCHMCKHX YUEHBIX B 00J1aCTH (DM3UKU U TCXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, 3TUYECKOTO TTOBEICHHUS,

CIIOCOOHOCTh OIICHWBATh CHUTYallMI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OpUEHTHUPYSACh HA MOpPaJIbHO-HPABCTBEHHbIE HOPMbI M IIEHHOCTH, B TOM YHUCIIE B
NESTENBHOCTHA YYEHOTO;

OCO3HAHHUE JINYHOTO BKJIA/Ia B TOCTPOECHUE YCTOMYMBOTO OyAYIIETro;

4) 3cTeTHYeCKOr0 BOCIIUTAHUSI:

ACTETUYECKOE OTHOIIIEHUE K MUPY, BKJIIOYasl S3CTETUKY HAYYHOT'O TBOPUYECTBA,
MPUCYIIETO (PU3NUECKON HAyKE;



5) Tpy10BOro BoCIUTAHMS

MHTEpPEC K Pa3IMYHBIM cepaMm npodecCHOHANbHOUW JeATEIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON U TEXHUKOM, YMEHHE COBEPIIATh OCO3HAHHBII BBIOOD
Oynyuieit mpodeccuu U peanru30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JIACTH
(bU3UKHU HAa TPOTSHKEHUH BCEH KU3HU;

6) 3K0JI0rH4eCKOro BOCIUTAHHUS:

c(OpPMHPOBAHHOCTh SKOJOTUYECKON KYJIBTYpbI, OCO3HAaHUE TJI00aIBLHOTO
XapakTepa IKOJOTHYECKUX MpodIeM;

IUIAHUPOBAHUE U OCYIIECTBIECHHUE JICMCTBUUA B OKPYKAIOILIEN CPEIE HA OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

paclIMpeHre OIbITa JAESITeNbHOCTH SKOJOTMYECKON HampaBiIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUM 10 (HU3BHUKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs (HU3UICCKON HAYKH,

OCO3HAHHME LEHHOCTH HAyYHOW [EeATEeIhHOCTH, TOTOBHOCTH B IIpoOIlecce
U3ydeHus: (UMK ~ OCYHIECTBISATh  MPOEKTHYIO U HCCIEAOBATEIBCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATBI

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE AeiiC TBUSA
ba3oBbie Joruyeckue aeiicTBUA:
CaMOCTOSITETFHO ~ (DOpPMYJIMpPOBaTh M aKTyaIM3UpPOBaTh  MpoOJeMy,
paccMmarpuBaTh €€ BCECTOPOHHE;
OTIPENICTATh IETN JEATSIBHOCTH, 3aJlaBaTh IapaMeTpbl W KPUTCPUU WX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH W TMPOTHBOPEYMS B PacCMaTpPUBAEMBIX
(bu3HUECKUX SBICHUSX;
pa3pabaThiBaTh IUIAH PEIICHHUS] MPOOJIEMBbI ¢ YYETOM aHaIM3a MMEIOIIUXCS
MaTepHAIbHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B IEATEILHOCTH, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
[IEJISIM, OTICHUBATh PUCKHU TIOCIIEJICTBUHN JAESTEIBHOCTH;
KOOPJMHUPOBATh W  BBHIMOJNHATH pabOTy B  YCIOBHUAX  PEATBHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aMMO,ICHCTBUS,
pa3BHBATh KPEATHBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TIPOOJIEM.
Ba3oBble uccienoBaTe/ibcKHe 1eiiCTBUSA:
BJIQ/ICTh HAYYHOH TEPMHUHOJIOTHEH, KIIFOUEBHIMA TOHSITHSIMH W METOJAMHU
bu3nUecKol HayKH;



BJIJIETh HaBBIKAMH y4e€OHO-MCCIIEIOBATEIBCKON U MPOCKTHON AEATEILHOCTH
B 00y1acTi (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peHICHHs 3343y (U3MYECKOTO COACpKaHHs, MPUMEHEHHIO Pa3INYHBIX
METOJIOB TMIO3HAHUS;

BIAJIETh BHJAMHU JEATEIBHOCTH II0 TMOJYYCHHUIO HOBOTO 3HAHHs, €ro
WHTEpIpETaluy, MpeoOpa3oBaHUI0 M TPUMEHEHUIO B DA3IWYHBIX yUEOHBIX
CUTYallUsX, B TOM YHCJE MPU CO3[JaHUU YUEOHBIX TPOEKTOB B 001aCTH (PU3KKH;

BBISIBIIATH NIPUUMHHO-CJIICIICTBEHHBIE CBSI3M W aKTyaJlM3UpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ peIIeHHs, HAXOAWTh apryMEHTBI ISl J0Ka3aTeiIhCTBa
CBOMX YTBEP)KJEHUH, 3a7aBaTh MapaMeTpbl U KPUTCPUU PEIICHHS,

aHAIM3UPOBATh TOJYYCHHBIE B XOJI€ pEIICHUS 3aJadyd  PEe3yJbTaThl,
KPUTHYECKH OILIEHWBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh H (GOPMYyIMPOBAaTh COOCTBEHHBIC 3a/Jadyd B 00pa30BaTENbHOM
JESTeILHOCTH, B TOM YHCJIE TIPU U3yYeHUU (DU3HKH;

JaBaTh OICHKY HOBBIM CHUTYAaIIUsIM, OIICHUBATh MPUOOPETEHHBIH OIIBIT;

yMETh TICPEHOCHTh 3HaHWs 1O (U3HKE B TNPAKTHUECKYI 00JIaCTh
KHU3HEICITEITLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX NIPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEH, IIPEUIaraTh OPUTHHAIBHBIE TIOAXO0/IbI U PEIICHNUS;

CTaBUTb NPOOJIEMBI U 33a4H, AOIyCKAIOIIKE aJbTepHATUBHbBIC PEILICHUS.

Pab6ora ¢ undgopmanmeii:

BJIAJIETh HABBIKAMU MOJyYEHUS MHPOpMAIMM (PU3MUECKOrO COJAEp)KaHUS U3
HUCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOATENIBHO OCYIIECTBIATh IOMCK, aHAJIU3,
CUCTEMAaTH3allMI0 ¥ WHTEpIpeTalnio MHPOPMAlMU pa3IUYHbIX BHJIOB U (popm
IpeCTaBIICHUS;

OLIEHUBAaTh JOCTOBEPHOCTh UH(OpPMALINY;

UCMOJb30BaTh  CpPEeACTBa  HMHMOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH B PELICHUMH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aIl[MOHHBIX
3aja4 ¢ coOdrofieHHeM TpeOOBaHMM HPrOHOMMKH, TEXHHUKH O€30MacHOCTH,
TUTUEHBl, pecypcocOepekeHusi, TMPaBOBbIX M  ITHUYECKUX HOPM, HOPM
nH(pOpPMAITMOHHOM 06€30TIaCHOCTH;

CO3/1aBaTh TEKCTHhl (PU3NYECKOTO COAEpPKaHMS B Pa3lIUUHBIX (opmarax c
y4€TOM Ha3HAYeHHUsS MHPOPMAIMH U LEIEBON ayIUTOPUH, BEIOMpAs ONTHUMAIbHYIO
(Gopmy mpencTaBiIeHNUs U BU3YyaIU3alUu.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIe 1eiiCTBHS:
OCYILECTBJISITh  OOIllEHHME Ha Ypokax (U3MKM HU BO BHE-YPOUHOU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOH(MJIUKTHBIX CUTyallMd W  CMsr4aTh
KOH(DJIUKTBI;

Pa3BEPHYTO M JIOTMYHO U3JIAraThb CBOKO TOYKY 3PEHUSA C MCIIOIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

IIOHUMAaTh U MCIIOJI30BaTh MPEUMYIIECTBA KOMAaHIHOM U WHIWBUIYaJIbHOU
paboTHI;

BbIOMpATh TEMATUKYy M METOJbl COBMECTHBIX IEHCTBUH € Y4YETOM OOLIUX
MHTEPECOB U BO3MOYKHOCTEHN KaXKJAO0r'0 YJIeHA KOJIJICKTUBA,

IPUHUMATh LE€Id  COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAMHUPOBATh JEUCTBUS 10 €€ INOCTUIKEHUIO: COCTABJIATH IUIAH JCHUCTBUH,
pacnpenensiTh poiM € Y4E€TOM MHEHHH YYacCTHHUKOB, OOCYXAaThb PE3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KauyeCTBO CBOEr0 BKJIaJa M KaXKJIOIO YYaCTHUKA KOMAaHIbl B
oO1uit pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

peajaraTb HOBBIE IPOEKTHI, OLIEHUBAaTh MAEU C IIO3ULUMHA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B Pa3IMYHBIX
CUTYaLIUSIX, POSBIIATh TBOPUECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE TeCTBHS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISATh MO3HABATEIBHYIO JCSATEILHOCTh B 00JIACTH
GU3UKM W aCTPOHOMHH, BBISBIATH NPOOJEMBI, CTaBUTH U (HOPMYJIHUPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IIJIAH PEHICHUS] PACYETHBIX W KA4€CTBEHHBIX
3a/1a4, TUTaH BBITIOJIHEHUS MPAKTHYECKON PabOThI ¢ yUETOM MMEIOIIHNXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M IIPESAIIOYTCHHIA;

JlaBaTh OIIEHKY HOBBIM CUTYyallHsIM;

pacuIupsATh paMKH y9eOHOT0 IpeIMeTa Ha OCHOBE JIMYHBIX IPEANOUYTCHHM;

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh e€ro, OpaTh Ha ceOs
OTBETCTBEHHOCTH 34 PEIICHUE;

OIICHUBATh NPHUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (DOPMUPOBAHUIO M MPOSBICHHUIO JPYIUIIMA B 00JacTH
(M3UKH, TOCTOSHHO MTOBHIIIATh CBOM 00pa30BaTEIbHbBIN 1 KYJbTYPHBIH YPOBCHb.
CaMOKOHTPOJIb, IMOIIUOHAJILHBII HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CHTYyallUsiM, BHOCHTh KOPPEKTHBBHI B JI€SITEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIaJICTh ~ HaBBIKAMM  [IO3HABATENbHOM  pediiekcMM  KaKk  OCO3HAHUS
COBEpIIAEMBIX JCHCTBUM M MBICIUTEIBHBIX IIPOIECCOB, HUX PE3YJIbTaTOB U
OCHOBaAHUI;



WCITOJIB30BaTh MPUEMBI PEQIICKCUU ISl OIICHKH CHUTYyaIluH, BHIOOpa BEPHOTO
pEIICHHST;

yMETh OIICHUBAaTh PUCKH W CBOCBPEMEHHO MPUHUMATh PEIICHUS IO WX
CHIDKEHUIO;

NPUHUMATh MOTHUBBI M apryMEHTHl JAPYIHX TIPH aHau3e pe3yIbTaToOB
NEATCIILHOCTH,

NIPUHUMATH CeOsl, TOHUMasi CBOM HEJTOCTATKH M JIOCTOMHCTBA,

NPUHUMATh MOTHUBBI M apryMEHTHl JAPYIHX TIPH aHaJu3e pe3yIbTaTOB
NEATEIIbHOCTH,

NpHU3HABATh CBOE MPaABO M MPABO APYTHX HA ONTHOKH.

B mporecce MOCTHKEHUS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHS IMPOTPaMMBI
no ¢Qusmke I ypOBHA CpEAHEro OoOIero ooOpa3oBaHUA Yy OOyYarOIIUXCS
COBEPIIECHCTBYETCS SMOIIMOHATbHBIN UHTEJUICKT, IIPEATI0JIaralOII A
c(hopMHUPOBAHHOCT:

CaMOCO3HaHMS, BKIIIOYAOIIETO CIIOCOOHOCTh MIOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHWE, BUCTh HAINPaBJICHUS Pa3BUTHS COOCTBCHHOW AMOIIMOHAILHOU cephl,
OBITH YBEPCHHBIM B ceOe;

CaMOpETYJIUPOBAaHMS, BKJIIOYAIOIIETO CAaMOKOHTPOJIb, YMCHUEC NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIIOBEJCHHE, CIIOCOOHOCTh aJIaNnTHPOBAaTHCS K
AMOIMOHATBHBIM U3MEHEHUSIM U MPOSBIATH THOKOCTh, OBITh OTKPHITBIM HOBOMY;

BHYTpPEHHEH MOTHBAIIUH, BKJIIOUYAIOIIEH CTPEMJICHHE K JOCTIKCHHIO IEJIH U
yCrexy, ONTUMU3M, WHUIIMATUBHOCTh, YMEHHE JIEHCTBOBATh MCXOMS W3 CBOMX
BO3MO>KHOCTEH;

OMITATHH, BKJIIOYAOIICH CIIOCOOHOCTh NMOHUMATh 3MOIIMOHAJIBHOE COCTOSHUE
JIPYTUX, YUYUTHIBaTh €ro TMPH OCYIIECTBICHHH OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO M COIIEPEIKUBAHUIO;

COITMAIbHBIX HABBIKOB, BKIIOUYAIOIINX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHUS
C IPYTUMH JIIOJIBMH, 3a00TUTHCS, MPOSBIISITH HHTEPEC U pa3pemiaTh KOHMIUKTHIL.

HNPEAMETHBIE PE3YJIbTATHI

K konmy obOyuenuss B 10 kiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0YJAIOIINXCS YMECHHIA:

JEMOHCTPUPOBATh Ha MpUMEpPax poJib U MECTO (PU3NKU B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YyHOM KapTHHBI MHpPa, B PA3BUTUHU COBPEMEHHOW TEXHHUKH H
TE€XHOJIOTHH, B MPAKTUYECKOU AEATEIBHOCTH JIIOAEH;

YUUTBIBATh TPAHULBl TMPUMEHEHUS HW3YUYEHHBIX (PU3NUECKUX MOJEIECH:
MarepualibHasi TOYKa, MHEepIUadbHas CUCTeMa OTCuéra, abCOMOTHO TBEPIOE TEIO,
WJICAIBHBIN Ia3, MOAEIHN CTPOCHUS T'a30B, )KUAKOCTEN W TBEPABIX TEJ, TOUYCUHBIN
AIEKTPUUYECKUI 3aps] MpU pellieHUH (PU3NUYECKUX 3a]1ay;



pacro3HaBaTh (U3UYECKUE SIBJICHUS (IIPOIECChI) U OOBSCHATH UX HA OCHOBE
3aKOHOB MEXaHHMKH, MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU CTPOEHHUS BEIECTBA U
ANEKTPOJMHAMUKHU:  PAaBHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEHHOE
JBIDKEHHE, CBOOOJHOE TaJleHHE TeJ, JBWKEHHE 10 OKPYXXHOCTH, HWHEPIUS,
B3auMojiericTBue Tei, auddys3usi, OpOyHOBCKOE ABUKEHUE, CTPOCHHUE KHUIKOCTEH
1 TBEPJIBIX TEJI, ”BMEHEHUE 00BEMA TeJl MPU HArpeBaHUU (OXJIAXKICHHUH ), TETUIOBOE
paBHOBECHE, HCIApEHHE, KOHJEHCAIlUs, IUIaBJIEHUE, KPUCTA/UIM3allUs, KUIICHUE,
BJI&YKHOCTh BO3/IyXa, MOBBIIICHUE JIABJICHUS Ta3a MPU €r0 HArPEBaHUU B 3aKPHITOM
cocylie, CBSI3b MEXAy IapaMeTpaMH COCTOSIHHS Tra3a B  H3OMpPOIEccax,
AIEKTPU3AIUs TEJl, B3aUMOJICHCTBHE 3aPsJIOB;

OMHUCHIBATh MEXAaHUYECKOE JBUKEHUE, HUCMOJb3Yysl (PU3MUECKUEe BEIMYUHBI:
KOOpJIMHATa, MYTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHME, Macca Teja, CHia,
UMITYJIbC T€Jla, KMHETUYEeCKasi dHEPrus, MOTEHIIMAbHAs JYHEPTHs, MEXaHU4YecKas
paboTa, MexaHWYECKass MOIIHOCTh, NPU ONUCAHUU TMPABWIHHO TPAKTOBATh
(U3UYECKUI CMBICT MCIOJIB3YEMbIX BEJIWYUH, MX OOO3HAYCHUS W CIUHUIIBI,
HAXOJUTh (POPMYJIBI, CBS3BIBAIOIIUE AAHHYIO (DU3UYECKYIO BEJIUYUHY C JPYTUMH
BEJTMYMHAMU,

OTKUCHIBATh M3YyUYCHHBIC TEIUIOBBIE CBOWCTBA TN M TEIUIOBBIC SIBIICHMUS,
UCTIONB3Yys (U3MUecCKHe BETUYMHBI: JIaBIEHWE Tas3a, TeMIlepaTypa, CpeaHss
KMHETUYECKAasi SHEPTUsl XaOTUYECKOrO JIBHXKEHHUS MOJIEKYJ, CPEIHEKBagpaTHUHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprusi, pabora rasa,
KO3(P(UIIMEHT TOJIE3HOTO JIEHCTBUS TEIUIOBOTO JBUTATENs; IpPU OMNHUCAHUU
NPaBWIBHO TPAKTOBATh (PU3UYECKUH CMBICI HUCIOJIB3YEMbIX BEJIHYMUH, UX
0o0O3HAaUeHUsT W EAUHUIBI, HAaXOAUTh (QOPMYIbI, CBS3BIBAIOIINE JAHHYIO
(Gu3MUECKYI0 BEIMUUHY C IPYTUMU BETMYMHAM;

OMUCHIBATh U3yUYECHHBIE MIEKTPUUECKHE CBOMCTBA BEILIECTBA U PJIEKTPUUECKUE
ABJICHUS (IIPOLIECCHI), UCIIONB3Ysl (PU3NYECKUE BEITUUYMHBI: DJICKTPUUECKUN 3apsi,
AIEKTPUUYECKOE MOJIe, HANPSKEHHOCTH MOJIs, MOTEHIMAN, Pa3HOCTh MOTEHIMAIOB,;
IpU ONMHUCAHUM TIPABWIBHO TPAKTOBATh (PU3WYECKUN CMBICT HCTOIB3YEMbBIX
BEIIMYHMH, WX OOO3HAUEHWS W E€JIUHUIIBI; YKa3bIBaTh (HDOPMYJIBbI, CBS3BIBAIOIINE
TaHHYI0 (U3UYECKYIO BEIMUMHY C IPYTUMH BEIIMYUHAMU;

aHATM3UPOBATh (PUBUYECKHUE TPOIECCHl U SIBICHHS, UCTONB3Ys (U3HUECKHE
3aKOHBI Y MPUHIMIIBL: 3aKOH BcemupHoro Tsarotenus, |, Il u Il 3akonsr HeroToHAa,
3aKOH COXpAHEHUsS MEXaHMYECKOW »JHEpPruu, 3aKOH COXPAHEHUS MMITYJbCa,
MPUHIHUII CYNEPINO3UIUU CHJI, TPUHIUI PAaBHOMPABUS HHEPIUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KUHETUYECKYIO TEOPHI0 CTPOCHUSI BEIECTBA, Ta30BbIE
3aKOHBI, CBS3b CPEIHEN KMHETUYECKON SHEPTrUU TEIIOBOTO JIBUKEHUS MOJIEKYII C
a0COJIFOTHOM TeMmepaTypoil, MepBbIii 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
ANIEKTPUYECKOr0 3apsifa, 3akoH KyloHa, mpu 5TOM pasidyaTh CJIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €T0 MAaTEeMaTHUYECKOE BBIPAKCHUE W YCIIOBUsS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPHWHIMITBI JCHCTBUS  MAIIUH, TNPUOOPOB U
TEXHUYECKUX YCTPONCTB; pa3IHuaTh yCJIOBUS UX OE30MMAaCHOTO WCIOJIb30BAHHS B
MOBCEJIHECBHOM XU3HU;

BBITIOJHATE JKCHEPUMEHTHl T0 HCCISIOBAHUIO (U3MUECKUX SBICHUH U
MIPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX H3MEPEHUU, IMPU ITOM
dbopmynupoBaTh MpobieMy/3amady W TUNOTE3y Y4eOHOro HKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEIOKEHHOTO O0OPYJIOBaHUS, IMPOBOJIUTH OIBIT M
(GbopMyTHpPOBATH BEIBOBL;

OCYIIECTBIISITh MPSMbBIC U KOCBEHHBIC M3MEPEHUS (M3MUCCKUX BEITUYHH, MPU
STOM BBIOMpaTh ONTUMAJBHBIH CHOCOO W3MEPEHUS W WCIIOJIb30BaTh W3BECTHBIC
METOJIbI OIICHKH TIOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXIY  (DU3WYCCKUMH  BEIIMYMHAMHU  C
UCIIOJIb30BAHMEM TMPSMBIX W3MEPCHHM, MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(GuKCHpOBaTh PE3YJIBTATHl TOJYYCHHOW 3aBUCHUMOCTH (DM3MYCCKUX BCIMYHMH B
BUJIe TAOJIUIT U TpaUKOB, JIeJIaTh BBIBOJIBI TI0 PE3YJIbTaTaM MCCIICIOBAHUS;

coOro/IaTh mpaBuiia 0€30MacHOrO TPyJa MPHU MPOBEISHUHN WCCIICTOBAHUN B
pamMKax y4eOHOro »SKCIEepUMEHTa, Y4YeOHO-HCCIIEOBATENbCKON U MPOEKTHOM
JESTENHbHOCTU C HCIOJIb30BAaHUEM H3MEPHUTENIbHBIX YCTPONCTB U J1abOpaTOpHOTO
000opy10BaHUS;

pemiath pacuy€THbIe 3aJayd C SBHO 3aJaHHOM (U3HYECKOW MOJIEINbIO,
UCTIOJB3Ys (M3HUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJU3a YCIOBUSA 33Ja4u
BBIOMPATh (HU3UYECKYIO MOJCNb, BBIICIATh (U3UUCCKUE BEITUYUMHBI M (OPMYIIHI,
HEOoOXOMUMBbIe ISl €€ pelleHus, MPOBOJAUTh PACUEThl U OLEHHUBATH PEATHHOCTH
MOJTy4€HHOT'0 3HAYeHUSI (PU3MUECKON BEJIMYHHBI;

penaTh Ka4eCTBEHHBIC 3a/1a4i: BHICTPAUBATh JJOTUYECKU HEMPOTHUBOPEUUBYIO
IIEMIOYKY PACCYXACHUI C OMOpOM Ha W3YyYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(hHu3uYeCKUe SIBJICHHS,;

UCIIONIb30BaTh ~ MPU  PEIMIEHHH  y4eOHBIX  3a7a4  COBPEMEHHBIC
MH(OPMAITMOHHBIE TEXHOJIOTHH IS TTOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAINH
U TIPEJICTABIICHUsI YYCOHOW M HAyYHO-TIOMYJISIPHON MH(OpMAIUK, TMOIYYCHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTyYaeMyt0 HHPOPMAIIHIO;

IPUBOIUTH MPUMEPHI BKIIAa POCCUUCKHUX U 3apPYOCKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE TIPOIECCOB OKPYKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

UCTIOJIb30BaTh TEOPETUYECKHUE 3HAHMS 1O (PU3WKE B MOBCETHEBHOW KU3HU
Tt o0ecriedeHus: 0€30MacHOCTH TP OOPAIEHUH ¢ MPUOOpPAMU U TEXHUICCKUMU



YCTPOMCTBaAMU, JJII COXPAHEHUS 3I0POBBSI U COOJIOJICHUS HOPM 3KOJIOTMYECKOTO
MOBEICHUS B OKPYKAIOIIEU CPEE;

paboTaTh B TpYIIE C BBHIIOJHEHUEM PA3JIMYHBIX COLMAIBHBIX POJICH,
IJIAHUPOBATh paldOTy TPYIIbl, palUOHATBHO pacHpeAeisiTh OO0S3aHHOCTU W
IJIAHUPOBATh JESATEIHLHOCTh B HECTAHAAPTHBIX CUTyallUsIX, aJ€KBATHO OIICHUBATh
BKJIQJI KQXKJIOTO U3 YUYaCTHUKOB T'PYIIBI B PEIICHUE paccMaTpuBaeMoi poOeMbl.

K xonmy obyuenuss B 11 kjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpakaTh CHPOPMUPOBAHHOCTH y OOYHAIOITUXCS YMEHUIA:

JIEMOHCTPUPOBATh Ha TMPUMEpPax poJib U MECTO (PU3NKUA B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPA, B Pa3BUTHUU COBPEMEHHOW TEXHUKH W
TEXHOJIOTHH, B TPAKTUYECKOU JESITEIHHOCTH JIOJEH, IEIOCTHOCTh W €IUHCTBO
bu3uYeCcCKol KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TMPUMEHEHUS U3YYEHHBIX (U3NYECKUX MOJCICH:
TOYEUHBIN JICKTPUUCCKUM 3apsi, JIyd CBETa, TOUCUHBI UCTOUYHUK CBETA, sJIepHAs
MOJICJIb aTOMa, HYKJIOHHAs MOJeJIb aTOMHOTO siApa MpU PelieHUU (U3UISCKUX
3azay;

pacrio3HaBaTh (pU3UYECKUE SIBJICHUS (MPOIECChI) U OOBSICHITH UX HAa OCHOBE
3aKOHOB JJICKTPOJMHAMUKHA U KBAHTOBOW (DM3UKH: DJIEKTPUUECKAsl MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE IEHCTBHUS TOKAa, B3aUMOJICHCTBUE
MAarHuTOB, JJICKTPOMAarHWTHAasT WHAYKUHWS, JACHCTBUE MArHUTHOTO TIOJII Ha
NPOBOAHUK C TOKOM M JBIDKYUIMICS 3apsiji, 2JIEKTPOMArHUTHBIE KOJEOaHUS U
BOJIHBI, MPSIMOJIMHEMHOE pPACHPOCTPAHEHUE CBETA, OTPAXKEHUE, IPETOMIIEHUE,
uHTepdepennus, Audpakuus W MOOJApU3ALMUsS  CBETa, JUCIEPCUS  CBETa,
doToanekTpuueckuii 3pdext (pororddekrt), cBeTOBOE NaBlieHHE, BOSHUKHOBECHHE
JUHEWYAaTOTO CIHEKTpa aTomMa BOJOPOJa, €CTECTBEHHAass M HCKYCCTBEHHAas
Paauo0aKTUBHOCTH;

ONKUCHIBATh W3YUYEHHbIE CBOWCTBA BEUIECTBA (AJIEKTPUUECKHUE, MATHUTHBIE,
ONTHUYECKHUE,  AJIEKTPUYECKYID  MPOBOAMMOCTb  pPAa3IUYHBIX  Cpea) U
ANIEKTPOMArHUTHBIC SBJICHUS (IIPOIIECCHI), HCIONB3Ys (PU3NYECKUE BEITUYHHBI:
ANEKTPUUYECKUI 3apsj, CUiia TOKA, AJIEKTPUUYECKOE HAIPSIKEHUE, BJIECKTPUUYECKOE
CONPOTHUBIICHHE, PA3HOCTh MOTEHIMAJIOB, AIEKTPOJIBUKYILAs CUJla, padoTa TOKa,
WHIYKIMS MarHUTHOrO TMoJjsi, cuia Ammepa, cuia JlopeHia, WHIYKTUBHOCTb
KAaTYILIKU, SHEPrus SJEKTPUYECKOT0 M MAarHUTHOrO TOJIeH, MEepUoA M YacToTa
KojeOanmii B KoseOaTeTbHOM KOHType, 3apsAl H Cujla ToKa B TIpolecce
FapMOHUYECKUX DJIEKTPOMArHUTHBIX KoJieOaHul, (OKyCHOE paccTosHuE U
ONTUYECKasl CWjia JIMH3bL, MPU ONHCAHUU NPABUIBHO TPAKTOBATh (HU3UUYECKUIA
CMBIC HCIIOJb3YEMbIX BEJIMYMH, WX OOO3HAYEHUSI M €JUHUIIbI, YKa3bIBaTh
dbopMyJibl, CBSA3bIBAIOIIME JAaHHYIO (PU3UYECKYIO BEIMYMHY C JPYTHUMU
BEJIMYMHAMU;



OMUCHIBATh H3YyUYCHHBIE KBAHTOBBIC SBICHUS M TPOIIECCHI, HCIOIB3YS
dbu3nYecKue BEIUYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI W
4acToTa CBETA, SHEPrUs U UMIYJbC (POTOHA, MEPUOJ MOJIypaclaga, SHEPTHsl CBI3U
ATOMHBIX SiZIEp, MPU OINUCAHUM TMPABWILHO TPAKTOBATh (PU3UYECKUNA CMBICI
WCIIOIB3YEMbIX BEJIUYUH, WX OOO3HAUYECHMS] M €IUHMIIBI, YKa3bIBaTh (DOPMYIIbI,
CBSA3BIBAIOIINE JaHHYI (U3WYECKYI0 BEIUYMHY C JPYTUMH BeJIUYMHAMH,
BBIYUCIIATH 3HAaUCHUE (DU3NUECKOU BEITMUHMHBI,

aHAJTM3UPOBATh (PU3UYECKHUE MPOLECCHl U SIBICHUS, UCTOIB3YS (PU3HUECKUE
3aKOHBl U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBLHOTO U MapajlieIbHOrO
COCIMHEHUs TMPOBOAHUKOB, 3akoH Jlxoyns—JleHna, 3aKOH 3JIEKTPOMArHUTHOMU
WHYKIIUU, 3aKOH MPSMOJUHEHHOTO PaclpoOCTPaHEHUsI CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHEeHUe ODiHIITEHHA A Qorodddekra,
3aKOH COXPAHCHHS JHEPIHH, 3aKOH COXPAHCHUs] UMITYJIbCA, 3aKOH COXpaHEHUs
ANEKTPUUECKOTO 3aps/ia, 3aKOH COXpPaHEHHs MacCOBOI'0 YHCIA, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOIO pacIajia, MpU 3TOM pazinyaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BBIPAXKEHUE U YCIOBUS (TpaHHUIbI, 00JIACTH)
IPUMEHUMOCTH;

OTIPENIECNIATh HAINPaBJIEHHE BEKTOPAa WHIYKIIMM MAarHUTHOTO TOJII TTPOBOIHUKA
C TOKOM, cuiibl Amriepa u cuibl JIopenia;

CTPOUTh W OMNKCHIBaTh M300paKEHHUE, CO3AaBAEMOE IUIOCKUM 3epKalioM,
TOHKOM JIMH30M;

BBITMIOJHATh JKCHEPUMEHTHI MO HCCIEIOBAaHUI0 (U3UUYECKUX SIBICHUN U
IPOLIECCOB C HCIIOJIb30BAaHUEM IPSIMBIX M KOCBEHHBIX H3MEPEHUI: MpPU 3TOM
dbopmynupoBaTh mpoOieMy/3amady W THNOTE3y Y4eOHOro OKCIEPHMEHTA,
coOupaTh YCTaHOBKY H3 TMPEIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OMBIT U
(bopMyIHpPOBaTH BEIBOJBL;

OCYUIECTBIISITh MPAMBIE U KOCBEHHBbIE M3MEPEHUSI (QU3UUECKUX BEITUYUH, MPU
ATOM BBIOMpATh ONTHUMAJBHBIM CIOCOO M3MEPEHUS W HMCIOJIB30BAaTh H3BECTHHIE
METObI OLICHKH MTOTPEIIHOCTEN U3MEPECHU;

UCCJIEIOBATh 3aBHCHUMOCTH (DU3UYECKUX BEIUYMH C HCIOIH30BAHUEM
OPSAMBIX HM3MEPEHWIl: TMPU OSTOM KOHCTPYHMPOBATh YCTAaHOBKY, (PUKCHPOBATH
pPE3yNbTATHI MOJYYCHHONW 3aBUCHUMOCTH (PU3WYECKUX BEIUYUH B BUJE TaOIHI] U
rpaduKoB, JAenaTh BEIBOMBI IO pe3yIbTaTaM HCCIICIOBAHNUS,

coOmoaTh mpaBmwia 0€30MacHOr0 TpyJa MPU MPOBEACHUN WCCICAOBAHHUIN B
pamMKkax y4eOHOTO OKCIEPUMEHTa, Y4YEOHO-MCCIIeOBATENBCKON W MPOCKTHOM
NEATENIbHOCTU C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMUCTB M J1aOOPATOPHOTO
000pyTI0BaHMS;

pemiaTth pacu€THble 3aJayd C SIBHO 3aJaHHOM (u3nueckoil Moenblo,
UCIONb3Ys (PU3NYECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIU3a YCIOBUS 3aJlauu



BBIOMpATh (PU3UYECKYIO MOJAEIb, BBIACIATh (PU3NUYECKHE BEIUYUHBI U (OPMYIIbI,
HEeoOXonUMble NIl €€ pEelleHUs, TPOBOAUTH PAacUEThl U OLIEHUBATh PEATbHOCTH
MOJIYYEHHOI'0 3HAYeHUs (PU3UYECKOU BEJIMYMHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4i: BHICTPAUBATh JJOTMYECKH HEMPOTHUBOPEUUBYIO
LEMOYKY PaCCyX IACHUI C OMOpoil Ha W3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uUeCcKue SIBJICHUS;

UCIIOJIb30BaTh ~ MpPU  PEIIEHHH  y4yeOHBIX  3aJa4  COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTHH ISl TOMCKA, CTPYKTYPUPOBAHHUSA, UHTEPIIPETALIIH
U Ipe/cTaBieHusl y4eOHON M HAyYHO-TIONMYJISIPHOM MH(pOpMAaIMK, TOJTyYeHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJIU3UPOBATH MOTyYaeMyto HH(OPMAIIHIO;

OOBSACHATh MPUHIMIBL JEHCTBUS MAallWH, NOpUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3ivyaTh yCIOBUS UX OE€30MACHOTO KCIOJIb30BAHUS B MOBCEIHEBHOM
KU3HU;

PUBOJUTE MPUMEPHI BKJIAIa POCCUNUCKHUX U 3apYOEkKHBIX YUEHBIX-(PUZUKOB B
pa3BUTHE HayKd, B OOBSCHEHHE MPOIECCOB OKPY’KAIOIIEr0 MHpA, B pa3BUTHE
TEXHUKHU U TEXHOJOTHUK;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS MO (U3MKE B MOBCEAHEBHOM KU3HU
1uist o0ecrieyeHus: 0€30MacHOCTH NP OOPAIEHUH ¢ MPUOOpPAMU U TEXHUYECKUMU
yCTpOWCTBaMHU, Il COXPAHEHMs 370pPOBbsl U COOJIFOJIEHUS] HOPM 3KOJIOTMYECKOTO
IIOBEJICHUS B OKpY KaIolleH cpene;

paboTatb B TpyHNe C BBIMOJIHEHUEM pA3JIMYHBIX COLMAJIBHBIX pOJEi,
IUIaHUPOBaTh pPabOTy TpYyMIbl, PALUOHAIBHO pacHpeiesaTh O00SI3aHHOCTH WU
IUIAHUPOBATh JEATEIBHOCTh B HECTAHAAPTHBIX CUTYallUsX, aJeKBAaTHO OLICHUBATh
BKJIa/1 KQXJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE paccMaTprUBaeMOil MpoOIeMBbl.
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10 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE C y4eTom nporpaMmbl
Ne uudpoBbIe BOCIUTAHUS
Tema ypoka Kourpoububie | IIpakTHyeckue
n/n Bcero o0pa3zoBaTte/ibHbIE
padoThI padoThl
pecypcsbl
dwu3uka — HayKa o - CO3JIaHHWE€ YCIOBHUH s
1 npupoje. Hayunsie 1 bu6mmoreka [IOK AKTHUBHOM,
METOJIbI TIO3HAHHA https://m.edsoo.ru/ff0c32e2 | SMOIHOHATBHO
OKpaIIeHHON
OKpY’KaIoIIero MUpPa
JESATCIIbHOCTH  YYaIUXCs
Ponb 1 mecTo usuku B Ha yPOKE;
hopmupoBaHUHN - dbopMHupOBaHHE
5 COBPEMEHHON HAy4YHOU 1 bubnuorexa [JOK SMOLMOHAIIBHO-
KapTHHBI MHpPa, B https://m.edsoo.ru/ff0c33e6 | UCHHOCTHOTO
MPAKTHUCCKOI (JIMYHOCTHOTO)
. OTHOIICHHUS K
NeSITeNIbHOCTH JIIOJIeiH
yCBauBaeMOMy Yy4eOHOMY
MexaHnndeckoe MaTepuany
JIBUKCHHE. - COYETaHUE pPAa3IUYHBIX
OTHOCUTENBHOCTD BuG OK METOJIOB 00y YCHHUSL:
nbnmoTexa - i
3 MEXaHHYECKOTO 1 i PCHPOAYKTHBHBIN
https://m.edsoo.ru/ff0c3508 | meTon (BociuTanue
JIBUKCHUSI.
I OpraHN30BaHHOCTH,
CPCMCILICHHC, CKOPOCTE, UCIOJIHUTEJILHOCTH,
yCKOpEHHE OTBETCTBEHHOCTH);
PaBHOMepHOE - METOA
4 IpAMOJIMHENHOE 1 Batmorera [IOX OpraHusallin
https://m.edsoo.ru/ff0c3620 i
fr— MO3HABATEIBHON
CaMOCTOSITEIbHOCTH u
5 PaBHOYCKOpEHHOE 1 bubmmorexa LIOK AKTUBHOCTU (BOCIIUTAaHHE
IPSIMOJIMHEWHOE https://m.edsoo.ru/ff0c372e | rpopueckoro Hauana,
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JIBUKCHHE
CBo0OotHOE TTasICHHE.
6 YckopeHnue cBOOOIHOTO bubamorexa LOK
p https://m.edsoo.ru/ff0c39cc
MaJIeHus
KpuBonuHelinoe
7 JBUKeHUE. J[BrKeHHE bu6mmoreka [IOK
MaTepUaIbHON TOYKHU 10 https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
[Tpunaun
OTHOCHUTEITLHOCTH
8 lanunes. MaepumanbHbIe bubmorexa HOK
i P https://m.edsoo.ru/ffOc3be8
CHUCTEMBI OTCUETA.
[TepBriit 3akoH HproToHA
Macca tena. Cuina.
[Ipunnun cynepno3uiuu
9 P yv P t bu6mmoreka [JOK
cuur. Bropor 3akos https://m.edsoo.ru/ff0c3be8
Hrrotona misa
MareprajgbHou TOYKHA
10 Tperuun 3akoH HeroToHa bubmuoreka [JOK
JUIL MaT€pPUAIIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3aK0H BCEMHPHOTO
11 tarorenus. Cuna bubmuoreka [JOK
TsokecTH. [lepBas https://m.edsoo.ru/ff0c3d00
KOCMHUECKasi CKOPOCTh
12 Cuna ynpyrocTtu. 3akoH bubnmoreka [JOK
I'yka. Bec tena https://m.edsoo.ru/ff0c3e18
13 Cuna TpeHusl. bubnmorexa [JOK

Koaduunent tpenusi.

https://m.edsoo.ru/ff0c3f76

¢dbopmupoBaHue
MO3HABATEIHHOTO
WHTEpeca);

- COYCTaHWE pPa3IMYHBIX
dbopm oOyueHus:

- TPYIIIOBYIO
bopmy (BocriuTaHue
YMEHUS JIOCTUTATh
B3aMMOITOHMMAHHS,
COTPYTHUYATh JUTST
JIOCTUKEHUS o0mux
PE3yJIbTATOR;
¢dbopMupoBanue
OCO3HAHHOTO,
YBaXXUTEIBHOTO u
J0OpOKENaTeTLHOTO
OTHOUIEHUS] K JApyromy
YeNoBEKy, €ro MHEHHUIO;
OCBOGHHE  COLMAJIBHBIX
HOPM, MPaBUJI MOBEICHMUS,
pouei u dhopm
COLIMANIBHOM  KU3HU B
IPYIIIax ¥ COOOIIECTBAX);
WHAUBUAYAIbHYIO (QOopMy
(BociuTaHue
TPYIOIO0uS,
HACTOWYHUBOCTH,
YIOPCTBA,
CaMOCTOSITENIbHOCTH,
aKKypaTHOCTH,
OTBETCTBEHHOCTH,
YMEHUHI TPYIUTHCA,



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

Cuna conpoTUBIEHUS IPU
JABMOKCHUMU TCJIa B
KUJIKOCTHU HUJIN I'a3€

14

[TocrynarensHoe u
BpallaTeIbHOE JIBIKCHUE
abCOJIFOTHO TBEPIOTO
Tena. MOMEHT CHJIBI.
[lieywo cumel. YcnoBus

paBHOBECHS TBEPAOTO
Tena

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c41a6

15

16

NMnynsc maTepuaibHON
TOYKH, CHCTEMBI
MaTepUaIbHbIX TOYEK.
Nmnynbe cuibl. 3akoH
COXpaHEHUsI UMITYJIbCa.
PeaktuBHOE nBMXKEHNE

Pabota n MOIIHOCTB
cunbl. Kunerndeckas

~

SHEPTHUs MATEPUATBHON
Touku. Teopema 00

HU3MCHCHHNU

KUHETHYECKON QHCPIrun

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c43d6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4502

17

[ToTeHnManbHast SHEPTHsl.
[MorenmuanpHast SHEPrus
ynupyro
nepopMUPOBaHHON

TPy KHHBI.

IloTenunanbHas OHCPIrud
Tella BOJIM3U MIOBCPXHOCTHU

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc461a

IIPEO0I0JIEBATh
CJI0HOCTH,
(dopMupoBaHue y
oOyyaromierocs
MNOHMMAaHMUSI BAXKHOCTHU
ONOpPBI Ha CBOM CUJIBI);

- HCIIOJIb30BaHUE
BOCIUTATEIBbHOU
(YHKIUU OLICHKH;

- paroHaIn3anus
UCIIOJIb30BAHUSl BPEMEHHU
Ha Yypoke (BOCHHMTaHHE
BHYTPECHHEU
OpraHU30BaHHOCTH,
COOpaHHOCTH,
JTUCIUIUIMHUPOBAHHOCTH);
- BOCIIUTAHHE
LEJIEY CTPEMIICHHOCTH,
JUCHUTNIMHAPOBAHHOCTH,
HaCTONYMBOCTH, BOJIH,
YMEHUU TPYIUTHCH;

- CO3JaHME CHUTyaluuu
ycrnexa, B 0COOEHHOCTH —
JUTSt oOyuaromuxcs,
MMEIOIINX HU3KHE
o0Opa3oBaTenbHbIC
pe3yNbTaThl / HUMEIOIIUX
3aTpyAHEHUsS B O0YUYEeHUU;
- CO3JaHME€ Ha YpOKe

310pOBOW, Ma)KOPHOH,
no0poxKenaTeTbHON
aTMocQepsl;

- TOOLLPEHUE, MOAIEPKKA
WHUIMATUBBl U YCHIUM



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a

3emiau

18

IloTennmanbHEIC B
HCIIOTCHIIUAILHBIC CHIIBL.
CBs13b paboTHI
HEIIOTCHITUAILHBIX CHII C
H3MCHEHHEM
MEXaHUYECKOU DHEPTUH
CHCTEMBI Tell. 3aKOH
COXpaHEHUSA

MEXaHWYECKOU PHEPTUH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlabGopaTtopHas padota No
1 «VccnenoBanue cBsI3U
paboOTHI CHUJIBI C
M3MEHEHHUEM
MEXaHUYECKOW SHEPTUH
TeJa Ha puMepe
PacCTsKEHUS pE3UHOBOTO
KIyTay

20

Kontponbnas padora Nel
o reme «KuHemaruka.
Jlunamuka. 3aKOHbI
COXPAHEHHUS B MEXAHHUKE)

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

22

OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUHU.
BbpoyHoBCcKOE 1BUKEHHE.
Muddysus

Xapakrep JBIKEHUS U
B3aUMOJICHCTBUS YaCTHUL]

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc?

pebenka B
MMO3HaBaTEeIbLHON
JIESITENLHOCTH.

- CO3/IaHUE YCJIOBHM ISt
aKTUBHOM,
AMOITUOHAIBHO-
OKpaIlIeHHOM
JIEATEIIbHOCTH  yYalluXCst
Ha YPOKE;

- dbopMHupoBaHKE
AMOITUOHAIBHO-
[IEHHOCTHOTO
(JIMYHOCTHOTO)
OTHOIICHHUSI K
yCBaMBaeMOMY YyUYEOHOMY
MaTepuany

- COYeTaHHE pPAa3JINYHBIX
METOJIOB OOYYCHUS:

- penpoOayKTHBHBIN
METO[ (BocmiuTaHue
OpraHN30BaHHOCTH,
UCIIOTHUTENBHOCTH,
OTBETCTBEHHOCTH);

- METO
OpraHu3aluu
MO3HABATEHHON



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

BelecTBa. Mojenu
CTPOEHUS Ira3oB,
KUJIKOCTEN U TBEPHBIX
Tel

23

Macca monexy:n.
KonnuecTBo BemecTsa.
[TocrossuHas ABoraapo

24

TermoBoe paBHOBECHE.
Temneparypa u eé€
n3mepenue. [lkana
temriepatyp Llenbcus

25

Wneansueiii raz 8 MKT.

OCHOBHOE ypaBHEHHUE
MKT

bu6mmorexa [JOK
https://m.edsoo.ru/ffOc4fde

26

AOconroTHas
TEeMIIepaTypa Kak Mepa
cpeaHel KHHETUYECKON
SHEPTHUH JIBYOKCHUS
MOJICKYJI. Y paBHEHHE
MenneneeBa-Kinaneiipona

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc511e

27

3akoH JlanbTOHA.
I"a30BbIE 3aKOHBI

28

29

JlabopatopHas pabota No
2 «HccnenoBanue
3aBUCHUMOCTHU MEX]LY
napaMeTpamMu COCTOSHHS
pa3peKeHHOTO Ta3ay

H3zonpoueccel B
UJIeabHOM Ta3e U UX

bubnunorexa LIOK
https://m.edsoo.ru/ff0c570e

CaMOCTOSITEIbHOCTH "
aKTUBHOCTU (BOCIIUTaHUE
TBOPYECKOTO Hayara,
dbopmupoBaHue
[103HABATEIbHOIO
WHTEpeca);

- COYeTaHUE pPa3IMYHBIX
¢dbopM 00yueHuUS:

- TPYIIIOBYIO
bopmy (BocriuTaHue
YMEHUS JIOCTUTATh
B3aMMOITOHMMAHHS,
COTPYTHUYATH JUTS
JIOCTUKECHHS o0mux
pe3yJIbTaTOB;
dbopMHupoOBaHKE
OCO3HAHHOTO,
YBaXXUTEJIBHOTO u
J0OpOKENaTeTLHOTO
OTHOUIICHHUS] K JApyromy
YeNOBEKy, €ro MHEHHUIO;
OCBOGHHE  COLIMAJIBHBIX
HOPM, MPaBUJI TOBEICHMUS,
poutei u dhopm
COLIMANIBHOM  KU3HU B
rpynmnax u coooIecTBax);
WHAUBUAYAIbHYIO (QOopMy
(BocniuTanue
TPy 10I00us,
HACTOWYHUBOCTH,
YIOPCTBA,
CaMOCTOSITEIbHOCTH,
aKKypaTHOCTH,



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

rpagpudeckoe
IIPEACTaBICHNE

BuyTtpennss sneprus

TEPMOJIMHAMUYECKOH
CUCTEMBI U CIIOCOOBI €€’

30 n3MeHeHus. KonmaecTBo 1 bu6mmoreka [IOK
TEIUIOTHI U padoTa. https://m.edsoo.ru/ff0c5952
BnyTtpenHss sneprus
OJIHOATOMHOTO
HJIeaTbHOTO Ta3a

31 Bunpr Termonepenaun 1 bubnnorexa LIOK

https://m.edso0.ru/ff0c5c36
V nenbHas TEmI0eMKOCTh
BeniecTBa. KonnuectBo
32 TEIUIOTHI TTPH 1 Bubamorexa [JOK
P https://m.edso0.ru/ff0c5c36
TerIonepeaye.
AmabaTHBIN TIpoliecc
[TepBriii 3aK0H
TEPMOJIMHAMUKH U €ro bubnuorexa [JOK

33 1
MPUMEHEHUE K https://m.edsoo.ru/ffOc5efc
H30IIpoIeccam
HeobOparumocts

34 IIPOLIECCOB B IIPUPOJIE. 1 bubnuoreka [JOK
Bropoii 3akoH https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKHU

35 [IpuHuun nencTBus u 1 bu6mmoreka [JOK
KII/I TermoBoi MaliviHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT/| 1

37 DKOJIOTUYECKHue 1

OTBETCTBEHHOCTH,
YMEHHU TPYAUTBCA,
IIPE0I0IEBATh
CJI0HOCTH,
(dopMupoBaHue y
oOyyaromerocs
MOHUMAaHMUSI BaXKHOCTHU
OTOpPBI HA CBOU CHJIBI);

- MCIIOJIb30BaHUE
BOCITUTATEIbHON
(yHKIIMA OLICHKH;

- paroHaIn3anus

WCTIOJIb30BAHUSI BPEMEHHU
Ha Ypoke (BOcCIHTaHUE
BHYTpPEHHEH
OpraHU30BaHHOCTH,
CcOOpaHHOCTH,
JTUCIUIUIMHUPOBAHHOCTH);
- BOCIIUTaHHE
LeJIeYCTPEMIICHHOCTH,
JTUCIUIUIMHAPOBAHHOCTH,
HACTOWYMBOCTH, BOJIH,
YMEHHI TpyAUTHCS;

- CO3JaHHE CHUTyaluu
ycrnexa, B 0COOEHHOCTH —
TUIs oOyuJaromuxc,
HUMEIOLINX HU3KHE
o0Opa3oBaTenbHbIC
pe3ynbTaThl / HUMEIOIIUX
3aTpyaHEHUS B 00yUeHUH;
- CO3/laHME€ Ha YypOKe

310pOBOM, Ma)KOpPHOH,
JIo0OpoXxKenaTeTbHON
aTMocQepsl;



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a

poOIIeMBI
TETUIO3HEPTETUKH

Oo6o0maromuii ypok
«MonexynspHas (Hpu3nKa.

bu6mmoreka [IOK

38
OcHOBBI https://m.edsoo.ru/ff0c6938
TEPMOTTHAMUKI
KonTponbhas padora Ne 2

39 o Teme «MonekysipHas bubnuotexa [JOK
¢uzuka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOTTHAMHUKI
[TapooGpa3zoBanue u

bu6mmorexa [JOK
40 KoHJieHcanus. Vicmapenue
https://m.edsoo.ru/ff0c63b6
Y KUTICHUE
AOcoiroTHas 1

A1 OTHOCHUTEJIbHAS bubnuorexa [JOK
BJIA)KHOCTH BO3/IyXa. https://m.edsoo.ru/ff0c64d8
Hacsimennsiit nap
Tepnoe Teno.

Kpucrannuueckue u
aMmopdHbIe Tea.

42 Pk 5 bubnuorexa [IOK
AHH30TPOIHA CBOHCTB https://m.eds00.ru/ff0c65f0
kpuctamios. XKXuakue
KPUCTAJLIHI.

CoBpeMeHHbIE MaTepUaIIbI
IInaBnenue u

43 KpHUCTAJIIIN3aL . bubnuorexa [IOK
Y nenbHas TEIioTa https://m.edsoo.ru/ff0c6708
miaBinenus. Cyonumanus

44 YpaBHEHHE TEIUIOBOTO bubnmorexa [JOK

- MOOUIPEHUE, MOIIEPKKA
HHUIIUATUBBI H yCI/IJII/Iﬁ
pebenka B
IM03HABaTEILHOM
JIESITEILHOCTH.

- CO3/IaHUE YCJIOBHM ISt
aKTUBHOM,
AMOIUOHAIIHHO-
OKpaIlleHHOM
JIEATEIIbHOCTH  yYaIlluXCst
Ha YPOKE;

- dbopMHupoOBaHHE
AYMOIUOHAIBHO-
[IEHHOCTHOTO
(JIMYHOCTHOTO)
OTHOIICHHUSI K
yCBaMBaeMOMY YyUYEOHOMY
MaTepuany

- COYeTaHHE PA3JINYHBIX
METOJIOB OOYYCHUS:

- PENPOAYKTUBHBII
METO[ (BocmiuTaHue
OpraHN30BaHHOCTH,
UCIIOTHUTENBHOCTH,
OTBETCTBEHHOCTH);

- METO
OpraHu3aluu



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708

OamaHca https://m.edsoo.ru/ff0c6820
DneKTpu3aIus Tel.
45 DNEeKTPUUECKUH 3apsil. bubnuorexa [JOK
JIBa BU/1A DJIEKTPUIECKUX https://m.edsoo.ru/ffOc6bcc
3aps/ioB
[IpoBOoHUKH,
JTUDJICKTPUKH U
46 TTOJTYyIIPOBOTHUKH. 3aKOH bubnmorexa LOK
y ’ https://m.edsoo.ru/ffOc6bcc
COXpaHEHUs
ANEKTPUIECKOTO 3apsiia
BsaumonencTBue
47 3apsa0B. 3akoH KynoHa. bu6mmorexa [JOK
ToueuHBIIT https://m.edsoo.ru/ffOc6ced
AIEKTPUYECKUU 3aps]l
Hanpsiox€nHocThb
ANEKTPUIECKOTO TTOJIA.
48 [TpuHIHI CYyIEpHIO3ULIMT bubmorexa LOK
PHHH yoep .,u https://m.edsoo.ru/ff0c6df2
ANEKTPUUYCCKUX MOJICH:
JIuHuM HanNpsLKEHHOCTH
Pabora cun
49 ANEKTPOCTATUYECKOTO bu6mmoreka [JOK
nousst. TTorenmuai. https://m.edsoo.ru/ff0c6f00
PasHocTh moTeHnuagos
[IpoBoHMKY 1
NDJIEKTPUKHU B
50 jﬂeKT ocpTaTI/IquKOM bubmorexa LOK
p https://m.edsoo.ru/ff0c7018
none. Jusnexrpuueckas
MIPOHUIIAEMOCTh
51 bubmoreka [IOK

DIEKTPOEMKOCTD.

II03HABATEJILHOU
CaMOCTOSITEIbHOCTH "
AKTUBHOCTH (BOCIIMTAHHE
TBOPYECKOTO Havania,
¢dbopmupoBaHue
MI03HABATEIBHOTO
WHTEpeca);

- COYeTaHHe pPa3INYHBIX
¢dbopM 00yueHus:

- TPYIIIOBYIO
bopmy (BocmiuTaHue
YMEHUS JIOCTUTATh
B3aMMOITOHHMAaHHS,
COTPYIHUYATH JUTST
JIOCTHIKEHUS 001X
pe3yJIbTaTOB;
dbopMupoOBaHHE
OCO3HAHHOTO,
YBaXXUTEJIBHOTO u
JOOPOXKENATEITHHOTO
OTHOUIICHHUS] K JAPyromy
YeNOBEKy, €ro MHEHHUIO;
OCBOGHHE  COLIMAJIBHBIX
HOPM, MPaBUII MOBEICHHUS,
pouieit u dhopm
COLIMATIBHOM  JKM3HH B
rpynmnax u coooIecTBax);
WHAUBUAYAIbHYIO (QOopMy
(BocniuTanue
TPy 10I00us,
HACTOWYHUBOCTH,
YIOPCTBA,
CaMOCTOSITEIbHOCTH,



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

Konpnencarop

https://m.edsoo.ru/ff0c7126

52

53

DNEeKTPOEMKOCTD
TUIOCKOTO KOH/IEHCATOpa.

DHeprus 3apsKEeHHOTO
KOHJIeHCaTopa
JlabopaTtopHas padota No
3 "U3mepenue

3IIEKTPOEMKOCTH
KOHJIeHcaTopa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

54

[TpunHIMn neucTBus u
MIPUMEHEHHE
KOHJIEHCAaTOPOB,
KOMUPOBAJILHOTO
armapara, CTpyuHOro
MIpUHTEpA.
DIIeKTpOCTaTUYECKAS
3amuTa. 3a3eMIiIeHue
ANEKTPONPUOOPOB

55

DIJIEKTPUYECKUI TOK,
YCIIOBUS €ro
CYIIIECTBOBAHUSI.
Ilocrosunbii Tok. Cuita
Toka. Hampsbxenue.
ConpotuBieHue. 3aKoH
OmMa 151 yyacTka 1enu

56

HOCJ’ICI{OB&TCJ’ILHOG,
mapaJisiCJIbHOC,
CMCIIaHHOC COCAMHCHUC
IIPOBOAHUKOB.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

aKKypaTHOCTH,
OTBETCTBCHHOCTH,
YMEHHU TPYAUTBCA,
NPEoI0JICBATh
CJIO)KHOCTH,
(dopMupoBaHue y
obyyarorerocs
MTOHMMAHHSI BOKHOCTHU
OTOpPBI HAa CBOU CHUJIBI);

- UCTIOIb30BaHUE
BOCIUTATEIbHOU
(yHKIIMA OLICHKH;

- panroHaIH3aIHSI
WCIIOJIb30BAHUS BPEMEHHU
Ha Yypoke (BOCIUTaHUE
BHYTpPEHHEM
OpraHU30BaHHOCTH,
CcOOpaHHOCTH,
JTUCIUIUIMHUPOBAHHOCTH);
- BOCITUTaHHE
LeJIeYCTPEMIICHHOCTH,
JTUCIUIUIMHAPOBAHHOCTH,
HACTOWYMBOCTH, BOJIH,
YMEHUI TpyAUTHCS,

- CO3JaHHE CHUTyaluu
ycrnexa, B 0COOEHHOCTH —
TUIs oOyuaromuxcs,
UMEIOTNX HU3KHE
o0Opa3oBaTenbHbIC
pe3ynbTaThl / HWMEIOIIUX
3aTpyaHEHUS B 00yUeHUH;
- CO3/aHMEe Ha YypOKe
310pPOBOM, Ma)KOpPHOH,
JIo0OpoXxKenaTeTbHON



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0

JlabopaTtopHas pabota No
4 «3yuenue
CMEIIAHHOTO COSTIUHECHUS
PE3UCTOPOBY

57

PaboTa 1 MOIITHOCTB
AIIEKTPUYECKOTO TOKA.
3axoH [xoynsa-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

59

3akon Oma IS TTOJTHOM
(3aMKHYTOI1)
AIEKTPUYECKON LIEeTH.
Kopotkoe 3aMbIkanue.
JlabGopaTtopHas padota No
5 «M3mepenne D/1C
HMCTOYHUKA TOKA U €r0
BHYTPEHHETO
COTIPOTHUBIICHUS
DJIEKTpOHHAs
MPOBOJAUMOCTB TBEPJBIX
METaJJIOB. 3aBUCUMOCTD
COIIPOTHUBIICHUS METAJLIOB
OT TEMIIEPATYPHL.
CBepXIIpoBOIMMOCTh

bu6mmorexa [JOK
https://m.edsoo.ru/ffOc7ae0

60

DNEKTPUUECKUU TOK B

BakyyMe. CBOMCTBa
ANIEKTPOHHBIX MMyYKOB

61

[TomynpoBOAHUKH, KX
coOCTBEHHAs U
pUMecHast

poBOoAUMOCTh. CBOKCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

aTMocQepsl;

- TIOOLIPEHHUE, MOJIEPKKA
WHUIIUATUBBI U YCI/IJII/Iﬁ
pebenka B
M03HABATEIbHON
JESTCIILHOCTH.

- CO3JaHU€ YCIIOBHM ISt
aKTUBHOM,
AMOIUOHAIBHO-
OKpaIlIeHHOM
JIEATEIIbHOCTH  yYaIluXCst
Ha YPOKE;

- dbopmupoBanue
AMOLIMOHAIBHO-
LIEHHOCTHOTO
(JIMYHOCTHOTO)
OTHOIICHHUS K

yCBaMBaeMOMYy y4eOHOMY
MaTepuany

- COYeTaHUE PA3JINYHBIX
METOJIOB OOYYCHUS:

- peNpOIyKTHBHBIN
METOJ (BocniuTanue
OpPraHU30BaHHOCTH,
UCTIOJTHUTEIIHOCTH,
OTBETCTBECHHOCTH);

- METOA
OpraHu3aluu
MIO03HABATEIbHOM
CaMOCTOSITEIbHOCTH u
aKTUBHOCTH (BOCIIUTAaHUE
TBOPYECKOTO Hayana,
¢dbopmupoBaHue



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

p—n-nepexona.
[TonynpoBOAHUKOBBIE
puOOpHI

DNEeKTPUYECKUU TOK B

pacTBOpax M pacruiaBax

62 AJIEKTPOIUTOB. bubnuotexa [JOK
DNeKTpOIUTHYECKAst https://m.edsoo.ru/ff0c82ba
JTUCCOITHAITHS.
DNeKTpoIn3
DJIEKTPUYECKUH TOK B

63 razax. CaMOCTOSATETbHBIH bu6mmoreka IIOK
1 HECAMOCTOSTENLHELL https://m.edsoo.ru/ff0c84ae
pazpsan. Monnus. [hnazma
DNeKTpUYeCKue MpruOOphI
U YCTPOMCTBA U UX

64 MPaKTUYECKOe bubmorexa HOK

https://m.edsoo.ru/ff0c86fc

npumenenue. [IpaBuia
TEXHUKH 0€30I1aCHOCTH

65 OO6o0maronuii ypok bubnuoreka [JOK
«INEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbHas padora Ne 3
1o TeMe

66 «DNEeKTPOCTATHKA. bubnuoreka [JOK
ITocTostHHBIM https://m.edsoo.ru/ff0c8a8a
JNEKTPUUECKUN TOK. TOKH
B Pa3NUYHBIX Cpelax»

67 Koppekuus 3Hanuii no bubmuorexa [JOK
TeMe "DnekTpoaruHamMuKa" https://m.edsoo.ru/ff0c8c56

68 O6o06matoiuit ypok 1o bubnmorexa [JOK

MO3HABATEIHHOTO
UHTEpeca);

- COYCTaHWE PA3THMYHBIX
dbopM 0Oy4IeHUS:

- TPYIIIOBYIO
bopmy (BocriTaHue
YMEHUS JIOCTUTATh
B3aMMOITOHHMAHHSI,
COTPYTHUYATH JUTST
JIOCTHKECHUS o0mmx
PE3yJIbTATOB;

dbopmupoBanue
OCO3HAHHOTO,
YBaXHUTEIBbHOTO "

J0OPOKENaTeTLHOTO
OTHOUIEHUS] K JApyromy
YeNoBEKy, €ro MHEHHUIO;
OCBOGHHE  COLMAJIBHBIX
HOPM, MPaBUJI TOBEJCHHUS,
poei u dhopm
COLIMANIBHOM  KU3HU B
IPYIIIax ¥ COOOIIECTBAX);
WHAUBUAYAIbHYIO (QOopMy
(BociuTaHue
TPYIOIO0uS,
HACTOMYHBOCTH,
YIOPCTBA,
CaMOCTOSITENIbHOCTH,
aKKypaTHOCTH,
OTBETCTBEHHOCTH,
yMeHUM TPYIUTHCS,
MPeoI0IeBaTh
CJIOHOCTH,



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56

temam 10 kacca https://m.edsoo.ru/ff0c8f6c | hopmupoBanue y
oOyuJatorerocs
MOHUMAaHHUS BaXHOCTH
ONOpPBI HAa CBOU CUJIbL);

- HCII0JIb30BaHUE
BOCIUTATEIbHOU
(GYHKIIUM OLIEHKH;

OBILIEE KOJIMYECTBO

YACOB 110 [TPOTPAMME o8 3 >



https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoaunuyecTBo 4acoB 3ﬂeKTp0HHble C yueTroMm
T K IpakTn undposbie NporpamMmbl
eMa ypoka OHTPOJILHbIE
P Bcero P YecKue oOpa3oBaTejibHbIE BOCIIMTAHHSA
padoTsI
padoTel | pecypchl
[TocTossHHBIC MarHUTBI 1 UX Bt OK - CO3JIJaHUE YCJIOBHM
. nonorexa =
B3auMoaelicTBHe. MaruuTHOE IOJIE. 1 hitos://m.ed & P I dKTHUBHOH,
. ps://m.edsoo.ru/ffOc -
BekTop MarHUTHOM UHAYKIHMH. JINHEK SMOLMOHAIBHO
. 8 OKpaIIeHHOM
MarHUTHON WH]TyKITUH
JIeSTeTbHOCTH
MarsuTtHoe 10JIe IPOBOTHUKA C TOKOM. .
OmneiT Opcrena. Bzanmonericteue 1 bubnmorexa LOK yIIaHII/IX;‘)H AN
. - OPMHPOBAHHE
https://m.edsoo.ru/ff0c98fe pMHP
MIPOBOTHUKOB C TOKOM AMOITMOHAIIBHO-
€HHOCTHOTO
JlaGopaTtopHas padota Ne 1 «M3yueHue bubnuorexa [JOK I
1 1 (JIMYHOCTHOTO)
MAarHUTHOTO TMOJI KaTYIIKH C TOKOM https://m.edsoo.ru/ff0c98fe
OTHOIIICHHUS K
JleicTBMe MarHMTHOIO IIOJIS Ha yCBaMBaeMOMY
MPOBOJHUK ¢ TokoM. Cuia Ammepa. y4eOHOMY MaTepHuay
bu6mmoreka [JOK .
JlaGopaTtopHas pabora Ne 2 1 1 httns://m.ed /F0c9ac0 COYCTaHUC
. ps://m.edsoo.ru/ffOc9ac
«MccnenoBanue IeHCTBHSI ITOCTOSTHHOTO PasJIHbIX  MCTONOB
o0y4eHus:
MarHuTa Ha PaMKy ¢ TOKOM»
HeﬁCTBHe MArduTHOI'O IIOJIsI Ha eIPOIVKTUBHBIU
1 bubmuoreka [JOK PeLpoiLy (
JBIDKYIIYIOCS 3apsSHKEHHYIO YaCTHILY. METOJ BOCITUTAHUE
Yy P 4 Y https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. Pabota cunsl Jlopenma OPTaHU30BAHHOCTH,
HCIIOJIHUTENIBHOCTH,
DnexTpoMarHuTHast UHAYKIUA. [ToTok
. SIC OTBETCTBEHHOCTH);
BEKTOpPAa MArHUTHOM MHAYKIUU. D] 1 - METOJ
WHIYKUUU. 3aKOH 3JIEKTPOMarHUTHOU OpraHM3aLuu
unaykmuu Dapanes MO3HABaTEIbLHON



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

Jlaboparopuas padota Ne 3 bubmuoreka [JOK

7 «HccnenoBanue sBICHUS https://m.edsoo.ru/ff0cal5
3IEKTPOMATHUTHON MHY KL 0
NupykTuBHOCTH. fBIEHNE
camouHAykIuu. DJIC caMOMHIYyKIIHH. bubmmorexa [TOK

8 https://m.edsoo.ru/ff0ca60
DHeprus MarHUTHOT'O TIOJIST KaTYIITKA C 0
TOKOM. DJIEKTPOMAarHUTHOE TI0JIE B
TexHudeckue ycTponcTsa U UxX
MIPUMEHCHHE: TOCTOSHHBIC MAarHUTEI,

9 AJIEKTPOMATHUTHI, AIEKTPOBUTATEb,

YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
WHIyKIIMOHHAS TIeYb
Oo6o6maronuii ypok « MarHuTHOE ToJIe. bubmiorexa LHOK

10 https://m.edsoo.ru/ffOcab8
DneKTpoOMarHuTHas WHIYKITHS >
Kontponbnas padota Ne 1 o reme bubnuorexa [JOK

11 «MarsHuTHoOE€ noJje. DJIeKTpOMarHuTHast https://m.edsoo.ru/ffOcad5
UHIYKLUSD 8
CB0OOIHBIE MEXaHUYECKHUE KOJIEOAHHUS.

12 ["apmoHnueckue koyiebanus. Y paBHEHHE bubmuoreka [JOK
rapMOHHYECKHX KOJICOaHM. https://m.edsoo.ru/ff0caf06
[IpeBparnienue sHEpPrun
JIaGoparopHas pabota Ne 4

13 «HccnenoBanue 3aBUCUMOCTH TTEPUOJIA
MaJjbIX KoJieOaHul rpy3a Ha HUTH OT
JUITMHBI HUTHU U MacChl Tpy3a»

14 KonebarenbHbid KoHTYp. CBOOOIHBIE bubmorexa [HOK

CaMOCTOSITEIBHOCTH U
AKTUBHOCTH
(BociuTanue
TBOPYECKOTO  Hayaia,
dbopmMupoBaHue
MO3HABATEIHHOTO
WHTEpeca);

- COUeTaHUe
pa3INYHBIX bopMm
00yJeHUSI:

- TPYIIIOBYIO
dbopmy  (BocmUTaHHE
YMEHUS JIOCTUTATh
B3alMOIIOHUMAaHUS,
COTpYIHUYATh IS
NOCTWKEHUS  00mmx
pe3yJIbTaTOB;
dbopMupoBaHHe
OCO3HAHHOTO,
YBaXUTEIbHOTO u
JOOPOXKENATEIHHOTO
OTHOUICHUS K JIPYyTrOMYy
YeN0BEKY, ero
MHEHHUIO; OCBOEHHE
COLIMATIBHBIX HOPM,
IpaBWJI  TOBEJEHUS,
poien " bopm
COLIMAJIBHOW JKU3HU B
rpymnmnax u
c000I11eCTBAX);

HHAUBUAYAJIBHYIO



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

AJIEKTPOMATrHUTHBIC KOJIeOaHUs B
UJI€aIbHOM KO0JIe0aTeIbHOM KOHTYpE.
AHanorust MeX1y MEXaHMUEeCKHUMU U
AJIEKTPOMATrHUTHBIMU KOJIEOAHUSMU

https://m.edsoo.ru/ff0cb82
0

®opmyna ToMcoHa. 3aK0H COXpaHEHHS Bu6nuoreka [IOK
15 SHEpPruM B UI€aJIbHOM KOJIe0aTeIbHOM https://m.edsoo.ru/ff0ch9c
KOHTypE 4
[IpeacraBnenue o 3aTyXarMuX
KoJieOaHusIX. BbIHYK/IeHHBIE bu6mmoreka [IOK
16 MexaHuyeckue kKosebanus. PezoHanc. https://m.edsoo.ru/ffOcbb8
BeIHYKIEHHBIC 2JIEKTPOMAarHUTHBIC 6
KoseOaHus
[Tepemennbid Tok. CHHYCOUTATBHBIA
MepEeMEHHBIA TOK. MOIIIHOCTh bu6mmoreka [JOK
17 MEPEMEHHOT0 TOKAa. AMIUTUTYAHOE U https://m.edsoo.ru/ffOcbd3
JEUCTBYIOIIEE 3HAYCHHUE CUJIbI TOKA U 4
HaNPSKEHUS
Tpancdopmarop. [IpousBoacTso,
18 repeaayda u nmoTpedaeHue MEKTPHICCKON
SHEPrUu
YCTpoiCTBO U MPaKTHUECKOE
bubmuoreka [JOK
MIPUMEHEHHE ANEKTPUIECKOT0 3BOHKA,
19 9 https://m.edsoo.ru/ff0cc32
reHepaTopa NepeMeHHOro TOKa, TMHUN 4
9JIEKTponepeaay h
DKOJOTHYECKHE PUCKU TIPU
20 MIPOU3BOJICTBE JIEKTPOIHEPTUU.

KynbTypa ucnons3oBanus

dopmy  (BocmuTaHHE
TPy AOII00HS,
HACTOMYHBOCTH,
YIIOpPCTBA,
CaMOCTOSITEJIbHOCTH,
aKKypaTHOCTH,
OTBETCTBEHHOCTH,
YMEHHH  TPyAMTHCH,
MIPeoI0IeBaTh
CJIOHOCTH,
¢dbopMupoBanue y
obyyarorerocs
MOHUMAaHUsI BaKHOCTHU
OTIOpPHI HA CBOM CHJIBI);
- MCIIOJIb30BaHUE
BOCITUTATEIbHON
(yHKIIMA OLICHKH;

- paloHaIn3anus
MCIIOJIb30BaHUS
BpEMEHH Ha  ypOKe
(BociuTaHue
BHYTPEHHEI
OpraHN30BaHHOCTH,
coOpaHHOCTH,
JTUCIUTUIMHUPOBAHHOC
TH);

- BOCIIUTAHHE
LEJIEY CTPEMIIEHHOCTH,
JUCHUIIIIMHAPOBAHHOC
TH, HAaCTOMYHBOCTH,
BOJIH, yMEHUU
TPYIUTHCH,



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324

3JIEKTPOAHEPTUU B MOBCEAHEBHOU )KU3HU

Mexannueckue BOJIHBI, YCJIOBUA
pacnpocrtpanenus. [lepuoa. Ckopocth

bu6mmoreka [IOK

21
pacrnpoCTpaHEHUS U JITTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunsie U TPOJOIbHBIE BOJIHBI

29 3Byk. CKOpOCTh 3ByKa. [ pOMKOCTB 3ByKa. bubnuorexa [JOK
Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc

o e . i e Bumorea 110K

p ' P https://m.edsoo.ru/ff0ccfe0

BOJIH

24 [TpuHIMITBI PaTuOCBSI3U U TEICBUICHHS.
PazButue cpencts cBsa3u. Paguonokanus

o5 Kontponbnas padota  Ne 2«Konebanus bubnuorexa [JOK
Y BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsiMonmHEHHOE pacIpOCTPAaHEHUE CBETA bubnuoreka [JOK

26 B OJTHOPOAHOM cpene. Toueunbiit https://m.edsoo.ru/ff0cd35
UCTOYHUK cBeTa. JIyu cBeTa 0
OTtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS bubnuoreka [IOK

27 ceta. [locTpoenue n3o0paxkeHun B https://m.edsoo.ru/ffOcd4e
IJIOCKOM 3€pKaje 0
[Ipenomnenue ceera. [lonHoe

28 5 bubmmnorexa LIOK
BHyTpeHHee oTpakeHue. [IpenenbHbIn https://m.edsoo.ru/ff0cd7f6
yToJl IOJTHOTO BHYTPEHHETO OTPaskeHUs
JlaGopatopHnas pabora Ne 5 «M3mepenue bubmotera [JOK

29 https://m.edsoo.ru/ffocd67

TMOKa3aTeisd MPEJIOMIICHUS CTCKIIa»

a

- CO3JlJaHHE CUTYalUH

ycrexa, B
OCOOEHHOCTH — JJIst
oOyyaroruxcs,
UMEIOIITUX HU3KHE
o0OpasoBartebHbIC
pe3yabTaThl /
UMEIOTITIX
3aTpyTHCHUS B
00y4eHMH;

- CO3/laHuEe Ha YpOKe
3I0pOBOH, Ma)KOPHOM,
ToOposKenaTeaTbHON
aTMocCQepbl;

- MOOLIPEHUE,
MOJJIepKKa
WHUIUATUBBI U yCUINN
pebeHka B
MTO3HABATEJIbHON
JIESITENIbHOCTH.

- CO3JlaHuE YCJIOBUU
U1 AKTUBHOM,
HMOLIMOHAIBHO-
OKpaIlleHHOM
JESTeNIbHOCTH
y4YaIIuXCcs Ha YPOKE;

- ¢dbopmupoBaHue
AMOIIMOHAIIBHO-
LIEHHOCTHOTO
(IMYHOCTHOTO)
OTHOIICHHUS K



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a

Jlunssl. [Toctpoenne n300pakeHuit B bubnuorexa [JOK
30 muH3e. DopMyia TOHKOM JIMH3EI. https://m.edsoo.ru/ffocddl
VYBenu4eHne TUH3bI e
JlabopatopHast pabora Ne 6
31 «HccnenoBanue cBOMCTB N300pakeHUi B
JIMH3aX)
Hucniepcus ceeta. CIIOXKHBIN COCTaB
32 6enoro cseta. IIger. JlabopaTopHas
pabota Ne 7 «Habmronenue qucnepcun
CBETa»
WnTepdepennus crera. Judpakuus bubmorexa HOK
33 . https://m.edsoo.ru/ffOced2
ceeta. Jludpaknmonnas peméTka >
[TonepedyHOCTH CBETOBBIX BOJIH. bubnuorexa [JOK
34
[Tonspuzanus cBera https://m.edsoo.ru/ffOcf02e
35 Onrtuyeckue MpuOOPHI U YCTPOKMCTBA U
YCIIOBHSI MX 0€301TaCHOTO MTPUMEHEHHS
. ['paHuIIBI TIPUMEHUMOCTH KHaCCquCIfOH Bubnorexa [IOK
MexaHuku. [locTynatel crienuaibHOU https://m.eds00.ru/ffOcf862
TEOPUH OTHOCHTEIBHOCTH
OTHOCHUTEIBHOCTh OJIHOBPEMEHHOCTH.
37 3aMeuIeHUEe BPEMEHU U COKPALIEHUE bubmorexa LIOK
P P https://m.edsoo.ru/ffOcfa42
JUTUHBI
. DHeprus U UMIYJIbC peHHTHBHCTCKf)H BuGnuotexa LOK
gacTullbl. CBS3b MAacChl C SHEPTUEH U https://m.edso0.ru/fOcfc68
HUMITYJIbCOM. DHEPTHs MOKOS
39 KonrpomnsHas padora Ne 3 «Onruka. bubnuorexa [IOK

yCBanBaeMOMY
y4ueOHOMY MaTepualy

- COUYETaHHE
pPa3NUYHBIX ~ METOJOB
00y4eHUsI:
PENpPOaYKTUBHBIN
MeTosl  (BOCIHMTaHUE
OpPTraHNW30BaHHOCTH,
WCTIOTHUTEIBHOCTH,
OTBETCTBEHHOCTH);

- METO/]T
OpraHu3aIUH
ITO3HABATEJIbHON
CaMOCTOSITEJIBHOCTH U
aKTUBHOCTH
(BociuTaHue
TBOPUECKOTO Hauaja,
dbopMHupoBaHKe
MO03HABATEIHHOTO
WHTEpeca);

- COYETaHHE
pa3IMYHbIX bopm
o0y4eHus:

- TPYIIOBYIO
dopmy  (BocmuTaHHe
YMEHHUs JIOCTUTATh
B3aMMOIIOHIMAaHHUS,
COTPYIHUYATh TUIs
JOCTIDKEHUST  OOIIMX
pe3yJIbTaTOB,;
dbopmupoBanue



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

OcHOBBI crienuanbHON TEOPUH
OTHOCHUTEIIBHOCTI

https://m.edsoo.ru/ff0cf6f0

®otonbl. opmyna [1nanka. Dueprus u

bu6mmoreka [IOK

40
uMIysbC GoToHa https://m.edsoo.ru/ffOcfel6
41 OTKpbITHE U HCCIE0BAaHNE bubnuorexa [JOK
¢dorordpdekra. OnbiTol A. I'. CTonerosa https://m.edsoo.ru/ffOcffc4
3akonsl potordPexra. YpaBHEHHE bubnuotexa [JOK
42 SufmTerHa s hoToshexra. https://m.eds00.ru/ff0d015
«Kpacnas rpanuia» dpotosrddexra e
Hasnenne ceera. Onbitel [1. H. bubmiorexa HOK
43 5 https://m.edsoo.ru/ff0d04a
JlebeneBa. XMMHYECKOE NEUCTBUE CBETA 6
TexHuueckue ycTpoicrna u
44 MIPaKTUYECKOe MPUMEHEHHE:
(dhoTosnEMEHT, (HOTONATUYNK, COTHEUHAS
Oarapesi, CBETOANO
bu6mmoreka [JOK
Pemenue 3agau no reme «1€MEHTHI
45 N https://m.edsoo.ru/ff0d030
KBaHTOBOM OITHKN >
Mogaens atoma ToMcoHa. OIBITE bu6mmoreka [JOK
46 Pezepdopaa o paccesHHIO 0-4acTHII. https://m.edsoo.ru/ff0d091
[TnanerapHas MoJenb atoma a
bu6mmoreka [JOK
47 [Toctynarel bopa
y P https://m.edsoo.ru/ff0dOafa
Nznydenue u nornouieHue GOoTOHOB PH
Y B ¢ P bubmuoreka [JOK
48 nepexo/ie aToMa ¢ OJJTHOTO YPOBHS

SHEPIruM Ha Ipyrou. Buuel cnekrpos

https://m.edsoo.ru/ff0d0afa

OCO3HAHHOTO,
YBaXXUTEIILHOTO "
JI0OpOKENaTeTLHOTO
OTHOIICHHS K JIPYTOMY
YeIIOBEKY, ero
MHEHHUIO; OCBOCHUE
COIMATTLHBIX HOPM,
MpaBWI  TIOBEJICHUS,
poueit u dhopm
COIMAJIBHOM KU3HU B
rpymmax "
COO0IIIECTBAX);
MHAUBUAYAIbHYIO
dbopmy  (BocIHUTaHHE
TPYAOITOOWUS,
HACTOMYHBOCTH,
YIOpPCTBA,
CaMOCTOSITENIbHOCTH,
aKKypaTHOCTH,
OTBETCTBEHHOCTH,
YMEHUH  TPYIUThCH,
MPeo0IeBaTh
CJIOHOCTH,
(dhopMHUpOBaHKE y
oOyuJaromerocs
MOHUMAaHHs BaXXHOCTHU
OTIOPBI HA CBOM CHUJIBI);
- UCIIOJIb30BaHUE
BOCIUTATENHHOM
(GYHKIINH OLIEHKH;

- paroHaIn3amnus



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
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https://m.edsoo.ru/ff0d091a
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https://m.edsoo.ru/ff0d0afa

BonHoBEIe cBoHCTBa yacTull. BoiaHEL 1€
Bbpowuis. KopnyckynsipHO-BOJITHOBOW

bu6mmoreka [IOK

49 https://m.edsoo.ru/ff0d0ca
nyanu3M. CIIOHTaHHOE Y BBIHYKJICHHOE g
U3JIyUEHUE B
OTKpBITHE PAIUOAKTUBHOCTH. OMBITHI
50 Pezepdopaa o onpenenenuo cocrara bubmorexa HOK
pOOP P https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3TyUCHHUS
CaorictBa anbda-, 6era-, ramMmma-
o1 n3iIy4eHus. BimsiHue panoakTHBHOCTH
Ha YKMBBIE OPTaHU3MBI
OTKpBITHE TPOTOHA U HEUTPOHA.
p p p - bubnuorexa [JOK
52 N3orombl. Anbda-pacnan. DIeKTPOHHBIN https://m.edsoo.ru/ff0d116
Y TIO3UTPOHHBIN OeTa-pacman. ["amma- 2
U3JIy4YEeHUE B
OHeprus CBsI3U HYKIIOHOB B SI7IpE.
SAnepHble peakiuu. SIAepHbBINA peakTop. bubmuoreka [JOK
53 [TpoGaembl, IEPCIIEKTUBHI, https://m.edsoo.ru/ff0d135
9KOJIOTUYECKHUE ACTIEKTHI SIACPHOU 6
SHEPreTUKHU
DneMeHTapHble YacTUullbl. OTKphITHE
MO3UTPOHA. MeTo1bl HAOMIOIEHUS U
bubmuoreka [JOK
PErucTpalyy JI€MEHTAPHBIX YaCTHLI.
54 . https://m.edsoo.ru/ff0d0e3
Kpyrusbiii cron «®yHiaMeHTanbHbIE 3
B3auMoieucTBUs. EnnHCTBO pusnyeckon B
KapTUHBI MUPa
55 Bun 3Be3anoro Heba. Co3Be3aus, spKue

3BE3/bl, INIAHETHI, UX BUJINMOE

UCTIOJIb30BAHUS
BPEMEHH Ha  YpOKe
(BocriuTaHue
BHYTPECHHEU
OpPraHNW30BaHHOCTH,
CcOOpaHHOCTH,
JMCIATUTHHAPOBAHHOC
T™H);

- BOCIIUTAaHUE
LeJIeYCTPEMIICHHOCTH,
JMCIIATUTHHAPOBAHHOC
TH, HACTOMYHUBOCTH,
BOJIN, YMEHUH
TPYIUTHCH,

- CO3/1aHHE€ CUTYalllH
ycrexa, B
0COOEHHOCTH — [UIA
obOyyJaroruxcs,
MUMEIOLINX HU3KHE
oOpa3oBaTebHbIC
pe3yabTaThl /
HUMEIOLINX
3aTpyIHEHUS B
o0y4eHuu;

- CO3/1aHHE€ Ha YpOKe
37I0pOBOM, Ma)KOpPHOM,
no0OpoxKenaTeTbHON
aTMocQepsl;

- MIOOLIPEHHUE,
HOJIEpKKa
WHUIUATUBBI U yCHUIHHA
pebeHka B
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nBrokenne. CoaHeuHas cucTeMa

56

Comurte. ConHeyHasd akTUBHOCTD.

Wcrounuk sneprun CosiHua u 3863 11

57

3Be3’ J1bl, UX OCHOBHBIE XapaKTEPUCTHKHU.
3Be3 ABI IIIABHOU IIOCIEN0BATEIILHOCTH.

BHyTpeHHee cTpoeHue 3831
CoBpeMeHHbIe TPEICTABICHUS O

MMPOUCXOKIACHUHN 1 3BOJIIOIIUA COJ'IHHa u

3BE3]T

58

59

Mneunsin [1yte — Hama ['anmakTuka.
Tlonoxenue u nBmwxkenne CoiHIA B

Tanakruke. [anaxtuku. YepPHBIC ABIPHI B
AIpax rajakTHK

Bcenennas. Pazberanue rajakTuk.
Teopust bosnbiioro B3peiBa. PenukroBoe
u3NydyeHue. MerarajiakTuka

60

Hepemennsie npoGieMbl acTpOHOMUU

61

Kontponbnas padota Ne 4 «31eMeHTbI
ACTPOHOMHUU U aCTPOPHUIUKIDY

62

63

O6o6matomuit ypok. Ponb ¢usuku u
ACTPOHOMHUHU B 3KOHOMHYECKOH,
TEXHOJIOTHYECKOM, COIIUAIILHON U
ATHYECKOH cdepax AesaTeTbHOCTH
YyeJIoBeEKa

O6o6matomuit ypok. Pons 1 Mmecto

(U3UKN 1 aCTPOHOMUU B COBPEMEHHOMN
HAy4YHOH KapTUHE MUpPa

II03HABATEJILHON
NEeSITETbHOCTH.

- CO3JaHUE YCJIOBMMU
IS aKTHBHOM,
HMOIMOHAIBHO-
OKpaIlIEHHOM
JeSITeTbHOCTH
yYaIuxcs Ha yPOKe;

- dhopmupoBaHme
HYMOITMOHAITBHO-
[IEHHOCTHOTO
(JINYHOCTHOTO)
OTHOIIICHUS K
YCBAauBaEMOMY
y4eOHOMY MaTepHary

- COYETaHHE
pa3IMYHbIX  METO/OB
00yJeHUSI:
PEenpOayKTUBHBIN
MeTosl  (BocmHUTaHuE
OpraHN30BaHHOCTH,
UCIIOJTHUTEIBHOCTH,
OTBETCTBEHHOCTH);

- METO/]T
OpraHu3anuu
MO3HABATENbHOMN
CaMOCTOSITEJIBHOCTH U
aKTUBHOCTH
(BocniTanue
TBOPUECKOTO  Hauaja,
dbopmupoBaHue




Oo6o06matomuii ypok. Ponb duznyeckoii MO3HABATEIHHOTO

64 Teopur B (GOPMHUPOBAHUH MPEACTABICHUI 1 MHTEpeca);

0 (U3UYIECKON KapTHHE MUPA - COHCTaHNC

0606 " M " Pa3IUYHBIX dbopMm
oOmmaromuii ypok. Mecto (huzndeckoit R ———

KapTUHBI MUpPA B M s -

65 ap pa B obmem psty 1 IPYIIIOBYIO
COBPEMECHHBIX €CTCCTBCHHO-HAYYHBIX q)opMy (BOCHI/ITaHI/IC
MIPEJICTaBJICHUIA O TIPUPO/IE YMEHHUS JIOCTUTATh

B3aMMOITIOHMAHHUS
[ToBTOpEeHne. MaruutHoe noe. 3anMomno aHust,

66 1 COTPYAHUYATH TSt

DNeKTpOMarHUTHASI WHTYKIIHS
NOCTWIKEHUS  00mmx
67 [ToBTOopenue. Ontrka. OCHOBBI 1 pe3yIbTaTOB;
CHEIMATEHON TEOPUH OTHOCUTEIEHOCTH dbopMupoBaHHe
OCO3HAHHOTO,
YBaXUTEIBHOTO u
JI0OpOKENaTeTLHOTO
OTHOUICHUSI K IPYrOMy
YeJI0BEKY, ero
bubmuoreka [JOK MHEHHUIO; OCBOCHHE
[ToBTOpenue. KBanTtoBas ¢usuka.
68 5 1 https://m.eds00.ru/ff0d178 | COLMANBHBIX ~ HOPM,
JIEMEHTBI ACTPOHOMUHU U aCTPOPUIUKU 4 NpAaBHA  MOBEIEHUS,
poei u dhopm
COLIMANILHOM JKU3HH B
rpymnmnax u
COO0IIIECTBAX);
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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