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1.COAEP KAHUE YYEBHOT' O IPEJMETA
10 KVIACC

Paszpnen 1. ®u3nka 1 MeTOAbl HAYYHOTO TO3HAHMS

®u3nka — Hayka o mpupone. HayuHble METONBI MO3HAHMS OKPYKAIOIIETO
Mupa. Ponp dSKkcrieppuMeHTa W TEOpUM B IPOLIECCE MO3HAHUSA IPUPOJBIL.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SIBIEHUN M MpoleccoB. HayuyHble rumoresbl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOJIEM.

Jlemoncmpayuu

AHanoroBeile U UU(POBBIE H3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuyeckoe aBmxeHHE. OTHOCUTEIBLHOCTh MEXAHHUYECKOTO JIBUKECHMUS.
Cucrema otcuéra. TpaekTopusi.

ITepemenienre, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAas CKOPOCTh) U
YCKOPEHUE MaTEepUAIbHOM TOYKH, UX TMPOCKIHUH HA OCH CHUCTEMBbI KOOPJMHAT.
CiioxeHue nepeMenieHui U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, MNYyTH W TEpeMEIICHUA
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazeHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonmueitHoe  nBwxkeHue. [I[BUKEeHHME  MarepualibHOM  TOYKH 1O
OKPY>KHOCTH C IMMOCTOSSHHOM MO MOJYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopoctsb. [lepron u gacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHHueckne yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHOUIAOMETP,
JNBH>KEHUE CHAPSI0OB, LIENTHBIE U PEMEHHBIE NTEpEaaYH.

Jlemoncmpayuu

Moaenb CUCTEMBbI OTCUYETA, WIUIIOCTPALMS KMHEMATHUYECKUX XaPaKTCPHUCTUK
JIBHDKCHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO31yXe U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGnronenne paBwkeHHs Tena, OpOIICHHOTO TMOJ YIiOM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenne yckopeHus: CBOOOJHOrO MaieHHUs.

Hanpasienne ckopocTu Ipyu IBUKEHNUHN 110 OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydeHne HEpaBHOMEPHOTO JBUKEHHUS C LEIBI0 ONPEAECICHUS MITHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOUIEHHS MEXAY MNYTSAMH, NPOWICHHBIMM TEJIOM 32
IIOCJIE0OBATENbHBIE PABHBIE IPOMEXKYTKH BPEMEHHM IIPU PABHOYCKOPEHHOM
JIBWKEHUH C HAYAJIBHOW CKOPOCTHIO, PABHOW HYJIIO.

N3ydeHne nBUKEHUS LIapUKa B BA3KOU KUIAKOCTH.

N3yuenue aBmxeHus Tena, OpOIIeHHOTr0 TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  'anmmies.  IlepBbii  3axkoH  HeroToHa.
NHepunanbHble CHCTEMBI OTCUYETA.

Macca tena. Cuna. [Ipuninun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
IU1s1 MaTepuanbHOi Touku. TpeTuit 3akoH HproToHA 111 MaTepUalbHBIX TOYEK.

3akoH BcemupHOro Ttirorenus. Cuma Tsbkectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenust (mokosi, CKoiabkeHusi, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE U BpamaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cCuiabl OTHOCUTENIBHO OcCH BpauleHus. llnedo cuibl. YcioBus
paBHOBECHS TBEPJOTO TENA.

TexHnueckne yCTpOMCTBA U IPAKTUYECKOE NPUMEHEHHE: IOMIIUITHUKH,
JIBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE Macc B3aUMOJCHCTBYIOIIMX TEI.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCHMOCTb CUJIBI YIIPYTOCTH OT JedhOopMaLnu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U TTAICHUM.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buapl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenne nBuxeHus Opycka 1Mo HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MNPYKUHE U
pPE3UHOBOM 00pas3iie, OT ux AedopMalui.

HccnenoBanue ycioBuii pPaBHOBECHS TBEPAOrO TENA, HMEIOIIETO OCh
BpAILICHUS.

Tema 3. 3axkonvt coxpanenus 6 mexaHuke

NMnynbee MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpHUATbHBIX TOYEK.
NMnynbc cuibl M M3MEHEHUE HUMITYJIbCa TeJa. 3aKOH COXPAHCHUS HMITYJIbCA.
PeaktnBHOEC NBUXEHUE.

Pabota cunbl. MOIIIHOCTE CHJIBI.

Kunernueckass sHeprusi marepuaqbHOM TOYKkH. Teopema 00 H3MEHEHHUH
KMHETUYECKON SHEPTUH.

[TorennuanbHas SHEprus. [ToreniuanbHas SHEprus yIpyro
nehopMupoBaHHONW  TpYKuHBL.  [loTeHIManbHass dSHeprusi Tena  BOJIU3HU
NOBEPXHOCTH 3E€MJIU.

[ToreHnuanbHble WM HEMNOTCHIMAJIbHBIE  CHJIBIL. CBsi3b  paboThI
HEMOTEHIMAJIbHBIX CWJI C W3MEHEHUEM MEXAaHUYECKOW HSHEpPruu CHUCTEMBI Tell.
3aKOH COXpaHEHUS MEXaHUYECKOW SHEPTUM.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuYecKne yCTPOMCTBA U MPAKTHUYECKOE NMPUMEHEHHE: BOAOMET, KOIED,
MPYKUHHBIA MTUCTOJIET, IBUKECHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHECHUS UMITYJIbCA.

PeakTuBHOE NBUKEHHE.

[Tepexo MOTEHNIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomwi

N3ydenne aOCOMIOTHO HEYNMPYroro yjaapa ¢ IMOMOIIBI0 JBYX OJWHAKOBBIX
HUTSHBIX MAsATHUKOB.

HccnenoBanue cBs3M pabOThI CHUJIBI ¢ U3MEHEHHEM MEXaHHYECKON SHEpruu
TeJla Ha IPUMEPE PACTSIKEHUSI PE3UHOBOTO JKI'yTa.

Pa3nen 3. MoJsekyisipHasi pU3NKa U TEPMOJAMHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUU M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwkeHue. Juddysusa. Xapaktep ABUKCHUS W
B3aMMOJICMCTBUS YaCTHI] BenlecTBa. MOJIENIM CTPOCHUS Ta30B, XUJIKOCTEH U
TBEPIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITUX MoJiesiei. Macca u
pasmepsl Mosiekyil. KonndectBo BemectBa. [loctosHHass ABorapo.

TennoBoe paBHoBecue. Temmeparypa u e€ uamepenue. lllkana temneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOW TEOpUU HJACaNIbHOrO rasza. AOCONIIOTHash TeMmmepaTypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temriepatyp KenbBuHa. ['a3oBeie 3akoHbl. YpaBHeHue MeHneneeBa—KianeipoHna.
3akoH [lanbroHa. M30mpoueccsl B UI€ATBHOM Ta3e C MOCTOSHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBIeHUE M3O0MPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCIMHEHUM.

OnpiTel 0 TUDPYy3UN )KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita lTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mojenb, WILTIOCTPUPYIOIIas IPUPOAY AaBICHUS ra3a Ha CTEHKH COCy/a.

OnbIThl, WIIIOCTPUPYIOIINE YPaBHEHUE COCTOSIHUSI HWJCAIbHOTO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTU MEXKAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ocrogbt mepmoOuHamMuKu

TepmoauHamuueckass cucrema. BHYTpEeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crioco0bl e€ n3meHeHus. KonmnyecTBo TermnoTel u pabora. BuyTpenuss
SHEprus  OOHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEINIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom miporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOIAMHAMUKH K wm3omporieccaM. [ 'paduueckas
UHTEpIpeTanus padoThl rasa.

BTtopoii 3akoH Tepmonunamuk. HeoOpatumMocTs NpolieccoB B MPUPO/IE.

TerutoBele  MammHbl.  [IpUHOMIIBIL  OEWCTBUMA — TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBHIX MamuHax. KoadpduuueHt mosie3Horo
nerictBus TermoBod MammHBL [lukn KapHo m ero xoad@uIMeHT MOJae3HOTro
JNENUCTBUS. DKOJIOrMYECKHE MPOOIEMbI TETUIOIHEPTrEeTUKH.



TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHus, ObITOBOM XOJIO0MIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meHeHne BHyTpeHHEW J>HEpPruM Tejia MPU COBEPIICHUH PabOTHI: BBUIET
npoOKku W3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHHUs (BUECOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTUM (TeMIIepaTyphl) Tejla MpH TeIuIonepeaye.

OnpiT 1Mo ananabaTHOMY pACHIMPEHHUIO BO3ayXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENsE BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmosanusn eeuwjecmea. DPazoevie nepexoonl

[TapooOpaszoBanue u koHaeHcanus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld map. YaenbHas TEIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATyPbl KUTICHUS OT JaBJICHUS.

TBépnoe Teno. Kpucramnuueckue u amopdHbie Tesa. AHU30TPOIUS CBONCTB
kpuctayuioB. Kuakue kpuctawibl. CoBpemeHHble Matepuaibl. I[LiaBieHue u
KpUCTaIIU3anus. Y nenpHas Tersiora miasineHus. Cyonumanms.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuyeckne ycCTpoWCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTepUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npu noHWKEHHOM [1aBJICHUU.

CriocoObl u3MepeHus BIaXXHOCTH.

HaGnronenue HarpeBaHus U MaBiIeHUS KPUCTAUIMYECKOTO BEIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Pa3nen 4. JDiekTpoguHAMHUKA
Tema 1. dnekmpocmamuka
OnekTpuzauusi Ted. OJEeKTpUdeckuil 3apsia. JlBa BuAa BIEKTPUUYECKUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXpPaHEHUS
ANEKTPUUYECKOTO 3apsiia.
BzaumopeiictBue 3apsaoB. 3akoH Kynona. TodedHbli 37EKTPUUECKUIN 3apsl.
Onektpuueckoe rmone. Hanpsok€HHOCTh  3iekTpuyeckoro moss.  [IpuHumn



CYIEPHO3ULUUN DIIEKTPUYECKUX TOJIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOIO
TIOJISL.

Pabora cun  anekrpocratuueckoro  moisg.  llotenmuman.  PasHocThb
NOTeHIUANoB. [IpOBONHMKM W JOUIIEKTPUKKA B IJIEKTPOCTATUYECKOM  IIOJE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHUUeCKHe YCTPOWCTBA U NPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DBJEKTPOCTATUYECKAss 3alluTa, 3a3eMJICHHUE BIIEKTPOIPHUOOPOB,
KOHJICHCATOP, KOMMUPOBAJIbHBINA anmnapar, CTpyWHbIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3auMopelicTBre HaRNEKTPU30BAaHHBIX TEJ.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEJL.

[TpoBOJTHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3aluTa.

JIMPEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHCaTopa OT IUIOLIAau
IJIACTUH, PACCTOSIHUS MEXKIY HUMU U IUJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne a1eKTpo€MKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 3nexkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTpUYECKUA TOK. YCJIOBUS CYILIECTBOBAaHUSA BJIEKTPUUECKOTO TOKA.
Hcrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTKa 1eTu.

DIEKTPUYECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COEIUHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEKTPOJABWKYIAA CHJIAa U BHYTPEHHEE COMPOTHBIEHUE HCTOYHUKA TOKA.
3akoH OMa 1115 MOJTHOM (3aMKHYTOM) 3ieKkTpruyecko nenu. KopoTkoe 3aMbIKaHuE.

DONEeKTpOHHAsT ~ MPOBOAMMOCTh  TBEPABIX  METAIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIpPOBOIUMOCTb.

DNeKTpUUecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBogHUKWY. CoOcTBeHHas 151 IIPUMECHAas MIPOBOJUMOCTD
noTynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.

DONEeKTpUYeCKUid TOK B  pacTBOpax H  paciiiaBaX  3JIEKTPOJIUTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DJIEeKTpUUYECKUi TOK B Ta3zax. CamMOCTOSTENbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Monuus. [LInazma.

TexHuyeckue yCTpOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: aMIepMeTp,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSHKEHMUS.

3aBUCUMOCTh COINPOTHUBICHUS LWJIMHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
IUIOIA/IM TOMEPEYHOI0 CEYEHUS U MaTepHalia.

CwMmeliaHHOe COeIMHEHHE MMPOBOIHUKOB.

[Ipsmoe wu3MepeHue dIeKTpoABUXKyIIeH cuibl. KopoTkoe 3ambIKaHue
rajbBaHUYECKOTO AJIEMEHTA U OIlEeHKa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTH COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U MPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSIA MPOBOIUMOCTD JUO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3yuyenue cMenaHHOro COeMHEHUSI PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYIIEH CHIIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

Hab6nronenue snekrpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsS B 10 Ki1acce OCyIIECTBISIETCS C
y4ETOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MaTEMaTHKW,
OMOJIOTMH, XUMUH, Teorpadu U TEXHOJIOTHUH.

Medsicnpeomemnvle noHamus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAay4YHOIO
MO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumores3a, (u3MYecKass BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YpPAaBHEHMH, JHHEWHas QyHKIUS,
napabona, runepOona, ux rpadUKu U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOCKIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonozusn: Mmexanndeckoe NBWKEHUE B JKHBOW Tpuponae, auddysus, ocMoc,
TEMJI000MEH YUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEILUIOBOE PABHOBECHE),
ANEKTPUYECKUE SIBJICHUS B 5KUBOM MIPUPOJIE.

Xumus: IUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILlECTBA, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJN, >KUAKOCTEH M



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs IHCCOLHAALINS,
rajbBaHUKa.

l'eoepacghus: BNaXXHOCTh BO3]lyXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHS] B TEXHUKE, IOAUIMIIHUKH, HCIIOIb30BAHUE 3aKOHA COXPAHECHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET M JApPYIrHe), JIBUTATENb BHYTPEHHETO
cropaHusi, naposasi TypOrHa, OBITOBOM XOJOJIUIBbHUK, KOHIULUOHEDP, TEXHOJIOTHH
IIOJIyYEHNsT COBPEMEHHBIX MAaTEpUAIOB, B TOM YHCIE HAHOMATEepUaJOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTAaTUYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPOIpPHOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JIEKTPOHArPEBATEIbHbIE npuOopHl,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Pasznen 4. JinekrpoauHaMHuKa

Tema 3. Mazcnummnoe none. I1eKmpomMacHUmMHAA UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMmoneiicTBME  MOCTOSIHHBIX ~ MarHUTOB.
MarautHoe mone. Bekrop MarHuTHOM uHaykuuu. IlpuHuun cynepno3uiuu
MAarHuTHBIX MMOJIeH. JIMHMM MarHUTHOW WHAYKUMU. KapThHa JNWHUM MarHUTHOU
WHIYKUIWHU TO0JIS1 TOCTOSTHHBIX MarHUTOB.

MarHutHoe TI0JI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUWA
MAarHUTHOTO TMOJIsl JJIMHHOTO MPSAMOrO MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTyIIKU ¢ TOKOM. OnbIT OpcTena. BzanmoneiicTBue npoBOJHUKOB C
TOKOM.

Cuna Amnepa, e€ MOJlyJIb U HalIpaBJICHHUE.

Cuna Jlopenua, e€ MOy/Ib U HampaBlieHUE. [[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl Jlopenta.

SIBneHne BIEKTPOMAarHUTHOM WMHAYKIMH. [loTOK BEkTOpa MarHUTHOM
UHIAYKUAW. OJEKTPOABMKYIIAs CHJIa HWHAYKUUU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIAYKLIHH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTE.  SIBIEHHME CAaMOMHAYKLIMH. OJEKTPOABMXKYIIAs  CHIIA
CaMOMHIYKIIWH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YyCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOCTOSIHHbBIE
MArHUThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHUILl, THAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopenicTeue 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOM WHIYKIIMH.

ITpasuno Jlenua.

3aBUCHMOCTD DJIEKTPOABIKYLIEH CHUJIbI UHAYKUUUA OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUY.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJIsl KATYLIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHuTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

Paspnen S. KosieOanus 1 BOJIHBI

Tema 1. Mexanuueckue u INeKmMpoOMaAzZHUMHbLE KOJ1€OAHUA

Konebarenbnass  cuctema.  CBOOOJHBIE  MEXaHHWYECKHe  KoyeOaHMs.
Napmonnyeckue konebanus. [lepuon, yacrora, amruiutyaa u (aza xoiieOaHUH.
[IpyxuHHBIN MasgTHUK. MaTeMaTHU4EeCKUH MASTHUK. YPaBHEHHE TAPMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHbIE KOJeOaHUsS B
UJCATbHOM KOJe0aTeTbHOM KOHType. AHAJOTUS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMU KoJebanusimu. dopmyna Tomcona. 3akoH coxpaHEeHUS
SHEPTUU B UJCATHHOM KOJIeOATEIIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojieOaHUsAX. BbIHYKIEHHbIE MEXaHHUUECKHE
kosneOanus. Pezonanc. BeiHy ) eHHBIE 271€KTPOMAarHUTHBIE KOJIeOaHUsI.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHJIbI TOKa M
HANPSIKEHUS.

Tpancdopmarop. [IponsBoacTBo, mepenada U NOTPeOICHNUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TIOBCETHEBHOM KU3HU.

TexHHuecKkne yCTpPOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTeIbHONM CHCTEMBI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaOnronenue 3atyxatonux KoiaeoaHu.

HccnenoBanue cBOWCTB BbIHYKICHHBIX KOJIEOAHUN.

Habnronenue pezonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3sonanc mnpm mocnenoBaTENbHOM COEAMHEHWUM PE3UCTOpPA, KaTYIIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb JIMHUY 3JIEKTPONEPEIAUN.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

HccnenoBanue 3aBUCUMOCTU MEpPUOA MalbIX KoleOaHMWH Ipy3a Ha HUTH OT
JUTMHBI HUTH U Macchl rpy3a.

HccnenoBaHne NEPEMEHHOTO TOKAa B LENM W3 IOCIEI0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbLE 60JIH bl

MexaHnueckue BOJIHBL, ycClIOBHS pacnpoctpaHenus. llepuon. CkopocThb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeyHble W TPOJOJIbHBIE BOJIHBI.
WNuTtepdepenius u nupaxkius MeXxaHU4eCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomKkocTh 3ByKa. Beicora Tona. TemMOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBL. Y CIOBUS M3JIYyYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3auMmHas opuenranus Bekropos E, B, V B anexkrpomarautHoll BotHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpPaK€HUE, MpeJIOMIICHUE, Mojsipu3anus, audpakuus,
uHTeppepeHnrs. CKopocTh AJIEKTPOMArHUTHBIX BOJIH.

[IIkama 3J€KTPOMarHuTHBIX BOJH. [IpuMeHeHue 31eKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyHIMIBI pagUOCB3H U TeIeBUACHUS. Pagnookanus.

DONEeKTPOMAarHUTHOE 3arpsiI3HEHNE OKPYIKAOIIEH Cpebl.

TexHuueckne ycTpoWcTBa W IPAKTHYECKOE IPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3ByKOBas IUWAarHOCTHKAa B TEXHHKE M MEIHILHHE, pajaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHA, TeaedoH, CBYU-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKa.

Habmonenue oTpakeHUs U MPEIOMIICHUS MEXaHUYECKHUX BOJIH.

Habmonenue natreppepeHunu u 1udpakiny MEXaHUYeCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmtonenue cBsA3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIUTYIOH U
4acTOTOM KoJieOaHUH.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
IpesioMJIeHUEe, NoAspu3anus, Iudpakuus, UHTEPPEPEHIIHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOpoaHOU cpexne. JIyu cBera. ToueyHbId UCTOYHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHBI oTpaxeHus cBeta. [locTtpoeHue nzolOpaxkeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MpeIOMIICHUS cBeTa. AOCOIOTHBIN MOKa3aTelb
npenomieHus. IlomHoe BHyTpeHHee oTpakeHue. IIpenenbHsblii yroa mOJIHOTO
BHYTPEHHETO OTPAXKECHUA.

HNucniepcus cBeta. ClioxHBIN cocTaB O6emnoro cBera. L[BeT.

ColOuparomue u pacceuBaronue JuH3bL. ToHkas nuH3a. DoOKycHOe
paccTosiHUEe W ONTHUYECKas Cujia TOHKOW JMH3BL. [locTpoeHue wnzoOpa)keHuil B
cobuparnmx U pacceuBaronux JnH3ax. opMyna TOHKOW JMH3BL. YBEJIUYCHHUE,
JaBAEMOE JIMH30M.

[Ipenesnbl MPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BomnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
VYcnoBuss HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTHUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHUKOB.

Hudpakuus cBeta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOICHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonstpuzanus ceera.

TexHuyeckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMOMHEWHOE paACIpOCTPAHEHUE, OTPAKEHHE M MPEIOMIIEHUE CBETA.
OnTudeckue mpuOopBHI.

[TonHoe BHYyTpeHHEE OTpakeHre. Moenb CBETOBOAA.

HccnenoBanne cBOWCTB M300paKeHUH B JIMH3AX.

Mojaenn MUKpPOCKOTA, TEIECKOTA.

Habmronenune natepdepeHnm cBeTa.

Ha6nronenune nudpaxuu ceera.

Habmronenune nucnepcuu cBera.

[Tonydyenue cnekrpa ¢ TOMOLIBIO TPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TH(PPAKITHOHHON PEIIETKH.

Ha6nronenune nonsipuzanuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomwi



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanue cBOWCTB M300pakKeHU B JIMH3AX.
Habnronenue aucnepcuu cBera.

Pa3pnesn 6. OcHOBBI cClIeNMATBHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXAHUKHU. [ToctynaTel
CIIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJS CKOPOCTH
CBETA B BaKyyMe, IPUHLIMI OTHOCUTEJIBHOCTH DWHILITEWHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U COKpalICHUE
JUTVHBI.
DOHeprus U UMITYJIbC PEISATUBUCTCKON YACTHIIBI.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ HqaCTHUILBI. QHCPFI/IH
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. dnemenmol KGAHM OGO ONMUKU
®dortonsl. ®opmyna [Tnanka cBs3u SHepruH GOTOHA C €T0 YaCTOTOW. DHEPTHUs
¥ UMITYJIbC (DOTOHA.
OtkpeiTue u uccienaoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3akOHBI
doToaddexra. YpaBHenue DiHmTerHa s Pororddekra. «KpacHas rpaHuiia

doTorddexra.

JlaBnenue ceeta. Onbitel I1. H. JleGenena.

XUMHYECKOE JICVCTBUE CBETA.

Texnuueckre ycTpoiicTBa W MPAKTUYECKOE MpPUMEHEHHe: (POTORIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha YCTAaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranue 3akoHOB BHeHEro ¢hoTo3ddexra.

CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanetapnas Mmogmenbp aroma. lloctynmater bopa. M3nyuenume u mnormiomeHue
(GOTOHOB TpHW Mepexojie aToMa C OJHOTO YPOBHS SHEpPrUM Ha Jpyroi. Bumsr
cnekTpoB. CHEKTp ypOBHEN SHEPIUU aToMa BOJOPOA.

Bonnossie cBoiicTBa yactull. Bomusl ne bpoiis. KopnyckynsipHO-BOITHOBOM
Ty aJIU3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUCHHE.

TexHHuecKkne YCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGnronenue nuHeHyaThIX CIEKTPOB U3TYUEHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaOnronenue nuHeiyaToro cnekrpa.

Tema 3. Amommnoe aopo

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesdepdopna mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydenus. CoiictBa anbda-, Oera-, ramma-u3ayyeHus.
Brnusinne pagnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hykimonnas moxens siapa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30tonsl.

Anbda-pacnan. DIEKTPOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3NydeHue. 3aKOH PaJuOaKTUBHOIO pacnaja.

DHeprusi CBsI3M HYKJIOHOB B siipe. S nepHbie cuibl. JledexT maccsl sapa.

SnepHble peakunu. Jlenenue u cUHTE3 A1€P.

Anepnwiii peaktop. Tepmosinepubiii cunTe3. [IpobiieMbl W TEPCHEKTUBHI
AIEPHON SHEPreTUKUA. DKOJIOTHUECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

dyHIaMeHTagbHbIe B3auMoAeicTBus. EAMHCTBO (pr3nveckoit KapTUHBI MUpA.

TexHuyeckne yCTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETp, KaMepa
Bunbcona, siaepHbIil peakTop, aroMHas 6oMoa.

Jlemoncmpayuu

CUY€TunK HOHU3UPYIOIIUX YACTHL.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3zen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 3Bé3mHoro Heba. Co3Besnusi, sipKue 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBHOKCHHE.

CoJiHEuHAas cucTeMa.

Connne. ComHeuHass akTUBHOCTh. McTtounuk sHepruu CosiHIIA W 3BE3.
3BE31bI, X OCHOBHBIC XapAaKTEPUCTHUKH. JlMarpamMma «CHEKTPAJIbHBIM KIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» ISl 3BE3]] TJIaBHOM IOCIEeNOBAaTEIbHOCTH. BHyTpeHHEEe CTpoeHHE



3B€31. COBpEMEHHBIE MPEACTABICHUS O NMPOUCXOKACHUM U 3Bostounu ConHna u
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama I'anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunsl ranaktuk. Paguoranaktukyu u xkBaszapsl. YEpHbIE ABIPHL B sApax
rajgakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa606sa. Pazberanue ranakTuk.
Teopus bonbiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmtabnas ctpyktypa Beenennoit. Meraranakruka.

Hepeménnrie nmpobieMbl aCTPOHOMUH.

Vuenuueckue nabnooenus

HaGnronenus: HeBOOPYKEHHBIM TJ1a30M C MCIOJB30BAHHEM KOMIIBIOTEPHBIX
NPUJIOXKEHUH I ONpe/iesieHus MOJIOKEHUsI HeOECHBIX 00ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHbIE cO3Be311si CEeBEpHOrO MOMYIIAPUS U SIPKUE 3BE3/IBIL.

Habmronenus B Teneckon JlyHsl, mianet, Mieunoro IlyTu.

O6o0maromee NOBTOPEeHNE

Ponsr ¢u3ukm wW acTpOHOMHUHM B OSKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THYECKON cdhepax AesTENHHOCTH YeNOBEKa, POJIb U MECTO (HU3UKU
U aCTPOHOMHUH B COBPEMEHHOM HAy4YHOU KapTUHE MHUPA, POJib (YU3NYECKOU TCOPUH
B (OpMUpPOBAaHUM TMpPEJACTAaBICHUN O (U3NYECKOM KapTUHE MHpa, MECTO
¢usznueckoi KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsa B 11 Kilacce ocymiecTBIsIETCS C
Y4ETOM COJAEPKATEIBHBIX MEXIIPEIMETHBIX CBSI3€d C KypcaMH MAaT€MaTHKHU,
OMOJIOTMH, XUMUH, Teorpadu U TEXHOJOTHUH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAay4YHOIO
NO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumoresza, (u3MUecKass BEIUYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTApHBIX (YHKIMI, TpPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpeJICIICHHE TUIOMIAIN TIOCKUX (puryp u 06bEéma Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelIbHbBIE
JNBH)KEHUS B )KMBOW MPHUPOJIE, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUsl KPUCTAIUIMYECKOM PpEIIETKH, CHEKTPaIbHbIN
aHaJn3.



l'eocpaghus:  marHuTHBIE TIOMIOCA 3€MJIM, 3aJ€KU MArHUTHBIX Py,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocusa: JMHUMA DJIEKTPOIIEpenad, TIEHEpPATop IEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS II€Yb, pPAAap, PAAHONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKLMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



2.IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O
NPEIMETA

OcBoenne yueOHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIero
oOpazoBanus (6a30BbI YPOBEHB) NOKHO OOECIEUUTh JOCTH)KEHUE CIIEAYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIC PE3YyIbTATHI OCBOCHUSI yUeOHOro npeaMera « Du3nKay JOJIKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYArOIIUXCS PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW I[EHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHMX  YyOEXICHUH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM ILIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JICATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIpaBJICHUM
BOCIHUTATEILHOU €SATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTD TPAXKAAHCKOM MO3UIIMM 00YUaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YWJICHA POCCUUCKOTO OOIIECTRA;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIIOBEYECKUX TyMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakIaHCKOIO
o0IIIecTBa, y4acTBOBATh B CAaMOYIPABIEHUH B 00pa30BaTeIbHON OpraHU3allNy;

YMEHHE B3aHMOJIECTBOBATh C COLUUAIBHBIMU UHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAaPHOUN U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) NATPUOTHYECKOTO BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM IPpa)XJIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHXEHUIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHUCJE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIEro;

4) 3¢TeTHYeCKOro BOCTIUTAHUSI:

3CTETHYECKOE OTHOLIEHNWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYIIETO (PU3NYECKON HAYKE;



5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cdepaMm npodecCHuOHANbHOU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynyuieit mpodeccun 1 peanru30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rHYeCKOr0 BOCIIUTAHHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYyJIbTYPhl, OCO3HAHHME TJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYIIECTBIIEHUE JECUCTBUM B OKPYKAIOIIEH CPEZIE HA OCHOBE
3HAHMS 1leJIeld YCTOWYMBOTO Pa3BUTHS YEJI0OBEUECTBA;

pacHIMpeHre OMbITa JEATEeIbHOCTH HKOJIOTMYECKOW HampaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH MO0 (PU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HPU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3ydeHHs  (UBMKH  OCYHIECTBISATH  NPOEKTHYIO U HCCIEAO0BATENbCKYIO
NeATeIbHOCTh UHIUBUAYAJIBHO U B TPYTIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCATIbHbIEC Y4eOHbIE 1eCTBUSA
ba3oBble JJoruyeckue aelcTBUs:
CaMOCTOSITEIbHO  (OPMYNHpPOBaTH W aKTyaJlU3UpPOBaTh  MpoOJIeMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;
OnpeAeisaTh ILENU ACATECIIbHOCTH, 3aJaBaTh IapaMeTpbl M KPUTEPUU HUX
JIOCTHKCHHS,
BBIABJISITH 3aKOHOMEPHOCTHM W TPOTHUBOpPEUYHST B  paccMaTpUBaEMBbIX
(bU3HUECKUX SBICHUSX;
pa3pabaTeiBaTh IIAH PEIICHHS MPOOJIEMBbI C YYETOM aHAIM3a HMEIOIIUXCS
MaTEPUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTHh KOPPEKTHUBBI B JEITEIbHOCTbD, OLIEHUBATH COOTBETCTBHUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEITbHOCTH;
KOOPAWHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBHUSX  PEAIbHOTO,
BUPTYJILHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,
pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciieaoBareibCKkue 1eMCTBUS.
BJIAJIETh HAYYHOW TEPMHUHOJIOTUEH, KIIIOUEBBIMH ITOHSTHUSIMHU M METOJIaMH
du3nUecKol HAyKH;



BJIJIETh HABBIKAMH y4E€OHO-MCCIIEOBATEICKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTé (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOMCKY
METOJIOB pEHICHHS 3alad (PU3NYECKOTO COJICPKAHUs, MPUMEHEHHIO Pa3TUYHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpeoO0pa3oBaHUI0O W TPHUMEHEHUIO B PA3IMYHBIX yUEOHBIX
CUTYallUsX, B TOM YKCJIE TIPU CO3/IaHUU YUYE€OHBIX MPOEKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATh IPUUMHHO-CIICACTBEHHBIE CBSI3W W aKTyalU3WpoOBaTh 3ajady,
BBIIBUTaTh THUIOTE3y €€ peIIeHHs, HaXOAWTh apryMEHTBI AJsl JI0Ka3aTelbCTBa
CBOMX YTBEP)KIICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peHIeHHs 3a7add  pe3yJbTaThl,
KPUTHYECKU OILIEHWBATh UX JJOCTOBEPHOCTH, MMPOTHO3HPOBATh U3MEHEHNUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYJIHUPOBATH COOCTBEHHBIC 3a/Jadydl B 00pa30BaTEIBHOM
AESITETLHOCTH, B TOM YHCJIC IPU U3yYeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HaHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICITCTLHOCTH;

yMETb HHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IaCTei;

BBIJIBUraTh HOBBIE UJIEH, peJiaraTb OPUTrHHAIBHBIE TOXO0/bl U PELLIECHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOIINE albTEPHATUBHbBIE PELICHMUS.

Pa6ora ¢ undgopmanmeii:

BJIQJIETh HABBIKAMU MOJyUYEHUS MHPOpMALUHU (PU3MUECKOTO COAEpKAaHUS M3
UCTOYHHMKOB Ppa3HbIX THUIIOB, CAMOCTOATEIbHO OCYLIECTBISATh IOWCK, AaHAJM3,
CUCTEMAaTH3allMI0 M HUHTEPIpETalni0o MHPOPMAlUU pPa3IMYHBIX BUIOB U (hopm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCMOJb30BaTh  CpPEICTBA HMH(POPMALMOHHBIX M  KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKAaTUBHBIX U OPraHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN HOProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PECypcocOEepeXeHHs, IMpPaBOBBIX U  ATHYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COAEpXKaHUS B pa3IMYHBIX (opMmaTax C
y4€TOM Ha3zHAYeHUS MH(POPMAIMH U LEJIEBON ayAUTOPUH, BEIONpAs ONTHUMAIBHYIO
(Gopmy mpencTaBiIeHUs U BU3YyaTH3aIUH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:
OCYIIECTBIISITh  OOIIEHWE Ha Ypokax (UMK W BO BHE-YPOUHOU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCHUIKM  KOH(QJIMKTHBIX CUTyallUd M  CcMAr4aTh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
S3BIKOBBIX CPE/CTB;

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOW U WHIAWBUAYaJIbHOU
paboThI;

BbIOMpATh TEMAaTUKYy M METOJIbl COBMECTHBIX NEHUCTBUUA C YUYETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaXXOI'0 YCHA KOJUICKTUBA,

IIPUHUMATh LM  COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUA IO €€ INOCTHKEHHUIO: COCTaBJIATH IUUIaH JIEUCTBUH,
pacnpenensiTh poid € Y4ETOM MHEHUH YYaCTHUKOB, OOCYXKAaTh pPe3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO y4YaCTHMKA KOMAaHIbI B
o0t pe3ysabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

pejjaraTb HOBBIE IIPOEKThI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYIIECTBIIATh TO3UTUBHOE CTPATEIMYECKOE IOBEACHUE B Pa3IMYHBIX
CUTYaLIUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PerynsiTuBHBIC YHUBepCcAJIbHbIE y4eOHbIEe NeHCTBHS
Camoopranusanus:

CaMOCTOSITEIILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATENLHOCTh B 00JIacTU
(GU3MKH W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBIIATh IUIAH PEIICHHUS PACUETHBIX M KaYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS TPAKTUYECKON paboThl C YUETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacHIMpATh paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JlenaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBAaTH €ro, OpaTh Ha cebd
OTBETCTBEHHOCTbH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMUPOBAHUIO U TPOSIBICHHUIO JSPYIUIUA B 001acTH
(GU3HUKHU, TOCTOSTHHO TOBBIIIATH CBOM 00Pa30BaTEIIBLHBINA U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, S)MOLIMOHAJILHbI HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIBbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJIQ/JICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX Pe3yJbTaTOB U
OCHOBaAHUI;



WCITOJIB30BaTh MPUEMBI peIICKCUH ISl OIICHKH CUTYAaIlMH, BRIOOpAa BEPHOTO
pEIICHHST,;

yMETh OIICHUBAaTh PUCKH W CBOEBPEMEHHO MPUHUMATh PEIICHUS [0 HUX
CHI)KCHHIO;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTHX TpH aHajdu3e pe3yJbTaToB
NESATEITHPHOCTH;

NPUHUMATH ceOsl, TOHUMAasl CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHAMATh MOTHBBI M apryMEHTBl JPYTHX TPH aHajdu3e pPe3yJbTaToOB
NESATEITBHOCTH;

NpHU3HABATh CBOE MIPABO M MPABO JAPYTHX HA OIIMOKH.

B mporiecce nOCTHKEHUS JIMYHOCTHBIX PE3YyJIbTATOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y 0O0YyYaroImMUXCS
COBEPIIECHCTBYETCS OMOIMOHATLHBIH WHTCIJIEKT, TIPEIIOTar Ao A
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIIET0 CIIOCOOHOCTh TTIOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHWE, BUJCTh HAINPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIIMOHAILHOM cephl,
OBITH YBEPEHHBIM B ce0e;

caMOpeTyJIMPOBAaHMS, BKJIIOYAIOMIETO CAaMOKOHTPOJb, YMCHHE INPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEJICHHE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIMOHATILHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO 1N U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JICHCTBOBATH HCXONS W3 CBOHUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATIBHOE COCTOSIHHE
IPYTUX, YYUTHIBATH €ro TIPU OCYUIECTBICHUU OOIICHHS, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOIIICHUS
C APYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeaMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX POJIb U MecTO (pu3uku B (HOPMHUPOBAHHUH
COBPEMEHHOM HAay4YHOM KAPTUHBI MHUpPAa, B PAa3BUTUHU COBPEMEHHOW TEXHHUKHU U
TE€XHOJIOTUH, B TPAKTUUECKOUN AEATEIbHOCTH JIFOJIEH;

YYUTHIBATh TPAHUIBI TPUMEHECHHS W3YYEHHBIX (PU3NUECKUX MOJICIICH:
MaTepHallbHasi TOYKa, MHEpIMaIbHAs CUCTeMa OTCuéTa, a0CONIOTHO TBEPIOE TETO,
WJICATBHBIN Ta3, MOACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPIABIX TEJ, TOYCYHBIN
ANEKTPUUYECKUI 3aps]l IPU pelieHur U3NYECKuX 3a/1ay;



pacro3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHHWKHU, MOJIEKYJSIPHO-KUHETUUECKON TEOpHUHM CTPOCHHS BEIEeCTBA U
ANEKTPOJAMHAMUKHU:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIKEHHE, CBOOOJHOE TAaJEHUE TeJ, JBWXKEHHE IO OKPYXHOCTH, HHEPIIUS,
B3auMojiericTBue Tel, nuddy3us, OPOYHOBCKOE JIBHKEHHUE, CTPOCHUE >KUIAKOCTEH
1 TBEPJIBIX TEJI, UBMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIJIOBOE
paBHOBECHUE, WCIApEeHHE, KOHICHCAIMs, TUIABJICHUE, KPUCTAJUIU3AIUS, KUIIEHUE,
BJI&YKHOCTh BO3/lyXa, MOBBIIICHUE JIABJICHHS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
cocylie, CBSI3b MEXIy MapamMeTpaMud COCTOSIHUSI Ta3a B  H3OIpOIEccax,
AIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXAHUYECKOE JIBI)KCHHUE, MCMONB3YysSd (U3UYECKHE BEIUYWHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYyJIbC TeJa, KMHETHYEeCKasi dHEPTUsi, MOTCHI[MAIbHAS DHEPrus, MeXaHUYecKas
paboTa, MexaHWYEeCKass MOIIHOCTh, NPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(GU3UYECKU CMBICII HCMOJB3YEMbIX BEJIMYMH, MX OOO3HAYCHUS] W EAUHUIIBI,
HAXOJIUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3NYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTMHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3Ysl (U3MYECKHE BEJIWYUHBI: JIaBJICHUE Tras3a, TeMIeparypa, CpeIHss
KMHETUYECKasl SHEPrusl XaOTHUYECKOTO ABUKEHHSI MOJIEKYJ, CPEAHEKBAAPATHYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OIMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3WYECKU CMBICT HCIOJNBb3YyeMbIX BEJIMYMH, UX
00O3HAaYEHUsI W CAWHMIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIUE JAHHYIO
(Gu3MUECKyI0 BEIMYUHY C IPYTUMH BEIMYUHAM;

OMUCHIBATh U3yUYECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3YS (PU3MUYEeCKUe BETUYMHBI: IJICKTPUUECKUMA 3aps/l,
ANEKTPUUYECKOE MOJI€, HAMPKEHHOCTh MOJIsS, MOTEHIMAJ, PA3HOCTh MOTEHIMAIOB;
Py ONHUCAHUM TIPABWIBHO TPAKTOBATh (PU3WYECKUN CMBICT MCIOIb3YEeMbIX
BEIIMYMH, WX OOO3HAUYCHUS W E€IWHUIIBI; YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIIHE
TaHHYI0 (U3UYECKYIO BEJIMUUHY C APYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SBICHUS, UCTONB3Ys (pu3ndeckue
3aKOHBI W MIPUHIMIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXpAHEHUsS MEXaHMYECKON SHEpPruu, 3aKOH COXPAHEHUs UMITYJbCa,
MPUHLHUIT CYNEPINO3UIUN CHJI, HPHUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHS MOJIEKYJI C
a0COJIFOTHOM TeMmepaTypoi, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AJIEKTPUYECKOr0 3apsifa, 3akoH KyrloHa, Hpu 3TOM pas3inyarh CJIOBECHYIO



(GOpMYIHPOBKY 3aKOHA, €T0 MAaTEeMaTHYECKOE BBIPAKCHHE W YCIOBHS (TPaHUIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIBI JACHCTBUS MAaIlWH, TPHOOPOB W
TEXHHUUYECKUX YCTPOMCTB; pa3nHuaTh yCIOBUS WX O€30MaCHOTO WCIOJIh30BAHUS B
MOBCEIHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTBI T0 HCCICIOBAHUIO (PU3MUECKUX SBICHUH U
MPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU ITOM
dbopmynupoBaTh mpoOJeMy/3agady M TUMNOTE3y Y4eOHOro OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEIONKEHHOTO O0OPYIOBaHUSA, IMPOBOIUTH OIBIT H
(GOopMyIHpPOBATH BHIBOIBL;

OCYIICCTBIISITh MPSMBIE M KOCBCHHBIC U3MEPCHHSI (PU3NUCCKUX BEIIMYUWH, TIPH
STOM BBIOMPATh ONTHMAJBHBINH CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHHIC
METOJIbI OIICHKH TMOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAYy  (PU3NYSCKUMH  BCIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYUPOBAaTh YCTaHOBKY,
(GuKCHpOBaTh PE3YJBTATHl TOJYYCHHOW 3aBUCHMOCTH (DU3MYCCKUX BCIIMYUH B
BUJIE TAOJUIT U TpadHKOB, JIeJIaTh BBIBOJIBI IO PE3yiIbTaTaM HCCIICIOBAHUS;

coOro/IaTh MpaBuiIa OE30MacHOro TpyAa MPH MPOBEACHUH HCCIEIOBaHUN B
paMKax y4eOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIICIOBATEILCKOH W IMPOCKTHOU
JESITEHbHOCTU C WCIOJb30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U J1abOpaTOpHOTro
000py10BaHMS;

pemiath pacy€THbIE 3a7auyd C SIBHO 3aJaHHOM (U3MUECKOW MOJIEINbIO,
UCTIOJIB3Ys (PM3MUYECKHE 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHAIKM3a YCIOBUA 3a]a4H
BBIOMPATh (U3UYECKYIO MOJICINb, BBIICIATh (PU3UMUYECCKUE BEIHMYHHBI B (POPMYJIBI,
HEoOXoIUMbIE NIl €€ pPEeIIeHUs, POBOAUTHh PACUETHl U OLICHUBATH PEATBHOCTD
MOJTy4EHHOTO 3HAYCHUS (PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/1a4M: BHICTPAUBATH JJOTUYECKA HEMPOTUBOPEUNBYIO
[IEMOYKY PACCYXICHHM C ONMOpONM Ha H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWM  y4eOHBIX  3a7ad  COBPEMEHHBIC
MH(OPMAIIMOHHBIE TEXHOJOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAINH
U TIPEJICTABIICHUS YYeOHOW W HAyYHO-TIOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATTU3UPOBATH TOTy4aeMyt0 HHPOPMAIIUIO;

IPUBOUTH MPUMEPHI BKIAJAa POCCUUCKUX H 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TMPOIECCOB OKPYXKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOMN KU3HH
JUTsE o0ecredeHus: 0€30MacHOCTH MPU OOpaIeHUH ¢ TPUOOpaMH M TEXHUYECKUMH



YCTPOMCTBAMHU, JJISI COXPAHEHHS 3JI0POBbS U COOJIOJICHUS] HOPM SKOJOTHYECKOTO
MOBEJCHUS B OKPYIKAIOLIEH CPELE;

paboTaTh B TpYINE C BBHINIOJHEHUEM pPaA3JIMUHBIX COLMAIBHBIX POJIEH,
IJIAHUPOBaTh pabOTy TPYMIbI, palMOHAIBHO pACHpPEAeNsaTh OOSI3aHHOCTH U
IJIAHUPOBATh JCSATEIBHOCTh B HECTAHIAPTHBIX CUTYaLUsSIX, aICKBAaTHO OLICHUBATH
BKJIQJI KQXJI0TO U3 YYACTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBaeMOi MpoOIeMBbl.

K xoniy oOyuenuss B 11 kJjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH Y OOYUAIOIITUXCS YMEHUIA:

JIEMOHCTPUPOBATh HA IpUMEpax poJib U MeCTo (hU3MKu B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOMW KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOW AEATEIBHOCTH JIOAEH, LIEJIOCTHOCTh U €IUHCTBO
bu3nYecKol KapTUHBI MUPA;

YUYUTHIBATh TPaHUIIBl TMPUMEHEHUS W3YUYCHHBIX (PU3MUECKUX MOJETeH:
TOYEYHBIN IJNEKTPUUECKUMN 3apsjl, JTyd CBETA, TOUYCYHBI UCTOYHUK CBETA, siACpHAS
MOJICJIb aTOMa, HYKJIOHHAs MOJIEJb aTOMHOTO siipa MPHU PEIICHUH (PU3HYECKUX
3a1ay;

pacrio3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh MX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKH U KBAHTOBOW (DM3UKH: JICKTPUUECKAs MPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JCHCTBUS TOKA, B3aUMOJACHCTBHUE
MAarHuTOB, SJEKTPOMAarHUTHAasT WHAYKIMSA, JE€HCTBUE MAarHUTHOrO TIOJS Ha
NPOBOAHUK C TOKOM W JBWXKYIIUWCA 3apsifl, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, TPSAMOJIMHEMHOE pPACHPOCTPAHEHHE CBETA, OTPaXEHUE, IPEIOMIICHHE,
uHTepdepenuus, Audpakuus W MOJSpU3AlUs  CBETa, JUCIEPCUS  CBETA,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHas W HMCKYCCTBEHHas
Paauo0aKTUBHOCTH;

ONUCHIBATh M3YUYEHHBIE CBOMCTBA BEIIECTBA (JIIEKTPUUYECKHUE, MArHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTH  Pa3NUYHBIX  Cpel) H
AIEKTPOMArHUTHBIC SIBIICHUS (TPOIECCHI), HCTONB3Yys (U3UUYECKHE BEIUYUHBI:
JJEKTPUYECKUM 3aps]l, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
COTPOTHBIICHHUE, PA3HOCTh MOTECHIIMAJIOB, AJIEKTPOJABIKYINAs cuia, paboTa Toka,
WHAYKIMS MarHuTHOrO MoJjs, cuia Ammnepa, cuna JlopeHma, MHAYKTHBHOCTH
KaTyIIKHA, SHEPrUsl JJIEKTPUUYECKOIO M MArHUTHOIO IIOJIEH, IMEPHOJ MU YacToTa
KojeOaHmii B KoyieOaTeIbHOM KOHType, 3apsijl W CHiIa TOKa B TIPOIECCe
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KoJeOaHWil, (OKYCHOE pACCTOSHHE W
ONTHYECKAasl CHUJIa JMH3bI, IMPU ONUCAHUM MPABUIBHO TPAKTOBATh (HU3UUYECKUIL
CMBICI UCIOJb3YEMbIX BEIWYMH, HMX OOO3HAYEHHUS] W E€IUHHIIbL, YKa3bIBaTh
dbopMynbl, CBSA3BIBAOIIME JAaHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTUMHA
BEJIMYMHAMMU;



ONUCHIBATh H3YYEHHBIC KBAHTOBBIC SBICHUS M MPOLECCHI, HCHOJIb3YS
dbu3nYecKue BEIUYHMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPIusi U UMMYJbC (OTOHA, MEPUO/] MOJypacnaa, SHEPrusl CBA3U
aTOMHBIX SIJIEp, NPU OMUCAHUM TMPABUIBHO TPAKTOBaTh (PU3UYECKUU CMBICI
WCIIOJIb3YEMbIX BEJIUYUH, MX O0O3HAYEHUS] U EIUHHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIINE JaHHYI0 (U3UYECKYIO BEJIMYMHY C JPYTMMH BEJIUYHMHAMH,
BBIYUCIISTh 3HaUeHUE (PU3NUECKONM BEJIMUYUHBI,

aHAJTU3UPOBATH (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIOIb3ys (Puznueckue
3aKOHBl M MPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO U MapalIeIbHOTO
COEJIMHEHUsI TPOBOJHUKOB, 3akOoH Jlwoyns—JIeHna, 3aKkoH 3JIEKTPOMArHUTHOMU
WHJIYKIUY, 3aKOH MPSIMOJIMHEMHOTO pACIpPOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE OuHIITEHa s PoTtodrddekTa,
3aKOH COXPAHEHUS JHEPruu, 3aKOH COXPAHECHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHUs] MAacCOBOr0O 4ucia, MocTyniaTtel bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, Py TOM pa3indaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIpAKEHUE U YyCJIOBHS (TpaHMIIbI, OO0JACTH)
IPUMEHUMOCTH;

ONpeAesiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIsl TPOBOAHUKA
C TOKOM, cuiibl AMrniepa u cuiibl JlopeHna;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3/1aBa€MOE€ IUJIOCKHUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh OKCHEPUMEHTHl IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEpPEHMIl: IPU 3TOM
dbopmynupoBaTh mpoOJeMy/3agady M TUIOTE3y Y4eOHOTrO 3KCIEpHUMEHTA,
coOupaTh YCTaHOBKY M3 TMPEIOKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMBIT H
(bopMyIHpOBaTH BHIBOBL

OCYUIIECTBIISITh MPSMbIE U KOCBEHHBIC MU3MEPEHUS (PU3NUECKUX BEIUYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OPSMBIX HM3MEPEHHH: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATH
pPE3yNbTATHl MOJYYECHHON 3aBUCUMOCTH (U3UYECKUX BEITUYMH B BHUJE TaOIUIl U
rpaduKoB, AenaTh BEIBOIBI MO pe3yIbTaTaM UCCIICI0BaHMUS;

coOmoaTh mpaBuiia 0€30MaCHOTO TpyAa MPHU MPOBEACHUHM WCCICIOBAHUNA B
pamMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATEIbCKON M TPOSKTHOU
JESTENHHOCTH C WCIOh30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U J1aOOpPaTOpHOTO
000pyTI0BaHMS;

pemath pacy€THbE 3a7a4d C SBHO 33JaHHOM (DU3UYECKOW MOJIEIbIO,
UCIONb3ys (U3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIN3a YCIOBUS 3a/1aud



BbIOMpATh (PU3UUECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BEIUYUHBI U (POPMYIIBI,
HEOoOXoauMbIE NJisi €€ pelleHHs, TPOBOAUTH PAcU€Thl U OLICHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYeHUs (PU3HUECKON BETUYMHBI,

pelaTh Ka4YeCTBEHHbIE 3a/1a4: BHICTPAUBATh JOTUYECKHA HEMPOTUBOPEUNBYIO
LEMOYKY pPACCYXACHUI C OMOpoid Ha HM3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  PEIIEHMHM  y4yeOHBIX  3aJa4  COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYpPUPOBAHUS, UHTEPIPETALUU
U TMIPEACTaBIICHU YYEOHON W Hay4YHO-TIOMYJIIPHOM MH(pOpPMALIUU, MOITYYECHHOU U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOIYyYaeMyt0 HH(POPMAIIHIO;

OOBSACHATh NPUHIUINBI JCHCTBUS MAlIUH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh yCJIOBUS UX O€30MACHOTIO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJAa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIIECCOB OKPYXAIOLIErO0 MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIieHUH ¢ TPUOOpaMH M TEXHUYECKUMHU
yCTPOMCTBaMU, JJIsl COXPAHEHUsS 370POBBS M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
IIOBEJICHUS B OKPY’KaloIlel cpene;

paboTatb B TIpyNme C BBIMOJIHEHUEM pAa3IMYHBIX COLHUAJIBHBIX pOJIEH,
IUIaHUPOBaTh PAa0OTy TPYNMbl, PALUOHAIBHO pacHpeAensiTh OOA3aHHOCTH MU
IUIAHUPOBATh JESATEIIBHOCTh B HECTAHAAPTHBIX CUTYyalUsX, a/leKBaTHO OLICHUBATD
BKJIa/l KaX/10r0 U3 YYaCTHUKOB I'PYIIIBI B PELICHUE pacCMaTpPUBAEMOI MPOOIEMBI.



3. TEMATHYECKOE IINITAHUPOBAHUE

10 KJIACC
DJIEeKTPOHHbBIE BocnuTtaTeabHbI
Ne Koauu nugposbie i KOMIIOHEHT
- Tema ypoxka oMaiiHee
w/n yp eCTBO il o0pa3oBaTeibH
3ajaHue
YACOB ble pecypchl
1. du3nka — HayKa O IPUPOJE. bubnuoreka rPaXKAAHCKOI0
Hay4nbie MeTOABI NO3HAHUS 1 Crp. 5-7 HOK BOCIIMTAHMS:
OKPY’KaIOIIero Mupa TP https://m.edsoo.r | chopMUPOBaHHOCT
u/ff0c32e2 b TPaXKJIaHCKOH
Poins 1 MecTo (puzuku B Crp. 8-10 HESHHHH
hopmupoBaHUHT bubnuoteka ODYHAIOIIETocs KaK
. . aAKTUBHOTO u
COBPEMEHHOM HAy4YHOU HOK
2 1 OTBETCTBEHHOT'O
KapTUHBI MUDA, B https://m.edsoo.r
- 4jieHa
MPaKTHYECKOMN u/ff0c33e6 o
. POCCHIICKOTO
NESITEITILHOCTH JIFOICH ]
00111eCTBa;
MexaHn4ecKoe TBUKCHHE. §1-3
bubnuoteka
OTHOCHUTENBHOCTH
I[IOK
3 MEXAHUYECKOIr'0 IBUKEHMUS. 1
eneMeIIeHIe. CKODOG https://m.edsoo.r
MEIIEHHE, CK: Tb,
P P u/ff0c3508
YCKOpEHHUE.
§4-8 bubnmoreka HEeHHOCTH
4 PaBHOMepHOE 1 [HOK HAY4YHOI'0
MPSIMOJIMHEHHOE IBUXKCHUE. https://m.edsoo.r | MO3HAHUS:
u/ff0c3620 c(opMUpOBaHHOCT
§9-12 bubnmoreka b MHpOBOS3pCHHA,
PaBHOyCKOpeHHOE [HOK COOTBETCTBYIOMICT
5 . 1 O  COBPEMEHHOMY
MPSIMOJIMHEHHOE IBUXKCHUE. https://m.edsoo.r
u/Ff0c3726 YPOBHIO Pa3BUTHUS
= (bu3HIecKom
13-14 bubnuoreka .
CB000gHOE MaIcHUE. 3 10K HayKu;
6 YckopeHue cBOOOIHOTO 1
P A https://m.edsoo.r
MaJeHUs
A u/ff0c39cc
. §15-17 bubnuoreka
KpuBonunelinoe 1BUKEHHE. LIOK
7 BI)KEHHE MAaTepUaIbHOU 1
A P https://m.edsoo.r
TOYKH 10 OKPY>KHOCTH
by u/ffOc3ada
8 [IpyHUIKIT OTHOCUTENBHOCTH 1 § 18 — 20, bubnmoreka NATPHOTHYECKOI0
lNanunes. MuepuumanbHbie I[HOK BOCIIMTAHMSA:
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cucteMsbl oTcyera. [lepBrrii 26 https://m.edsoo.r
3akoH HproToHa u/ffOc3be8 c(OpMHPOBAHHOCT
Macca tena. Cuia. Bt b poccuiickoi
nOIMOTEeKa i
[IpuHnun cynepno3sunuu 1OK I'PaKIaHCKOU
9 cui1. Bropoif 3akon §21-23 i HACHTUIHOCTH,
HproTona 113 https://m.edso0.r | matpuorusma;
. u/ffOc3be8
MaTepHaIbHOW TOYKU
[IEHHOCTHOE
§24-25 bubnuoteka OTHOIICHIIE K
10 Tpertunif 3akon HeroToHa st HOK JOCTHYKCHHAM
MaTepUaIbHBIX TOYEK https://m.edsoo.r | poccuiickux
u/ff0c3be8 y4EHBIX B 00JIaCTH
3aKOH BCEMHPHOIO § 27- 32 BubnuoTteka ¢u3uKu 51
11 TaroTeHust. Cuia TSKEeCTH. HOK TCXHUKH,
IMepBas kocMuYecKas https://m.edsoo.r
CKOPOCTb. u/ff0c3d00
§33-35 bubnuoTeka
12 Cuna ynpyroctu. 3akoH HOK
I'yka. Bec Tena. https://m.edsoo.r
u/ff0c3el8
Cuiia TpeHusl. 36 - 37
p 3 bubnuoteka
Koadpurment tperus. 10K
13 Cuna conpoTUBJICHUS IPU
. P ona EC https://m.edsoo.r
BIDKCHHH TeJla B KUIKOCTH
8 8 u/ffOC3f76
WITH Ta3e
[TocTynarenpHOE 1 § 48 -52 TPYA0BOT0
BpaIaTebHOS ABIKEHHEC bubmmoreka BOCIIMTAHUSI:
14 a0COJTIIOTHO TBEPOTO Tea. HOK HHTEpPEC K
MowmenT cuitbl. [Tnedo https://m.edsoo.r | PasIHIHBIM
CHJIBL. Y CJIOBHSI PABHOBECHS u/ffOc3f76 chepam
TBEPIOTO Tena poeCCHOHAIBHO
N W JeITeIbHOCTH, B
NmMnynsc MaTtepuaibHOM §38-39 A
TOM qucIie
TOYKH, CHCTEMBI bubnuoreka
OK CBSI3aHHBIM c
15 MaTepUAIIbHBIX TOYCK. L1 (usuKoii "
Wmmynbc cuibl. 3akoH https://m.edsoo.r .
(£70:43d6 TEXHUKOH, yMEHHUE
COXpaHCHHS UMITYJIbCA. u COBEpIIATH
PeakTuBHOE JABIKCHHE. 0CO3HAHHEL
PaGota u MOITHOCTD CHITBI. 40 - 42 BBI 71
B 3 bubnmoreka Oop  Oymyme
Kunernueckas sHeprus 10K npodeccuu u
16 MaTepHUAILHON TOUKH. pean30BbIBaTh
T 5 https://m.edsoo.r COBCTBEHHbLE
eopema 00 H3MEHEHHUH
P u/ff0c4502
JKU3HEHHBIC

KUHETUYECKOM SH cpruu
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[TorenmanpHas 3HEPTUSL. §43-44 TJIaHEI,
IToTrenunanpHas dHEprus bubnmnoreka FOTOBHOCTD
17 yIpyro- 1e(opMUpOBaHHOM LIOK ¥ CHOCOOHOCTh K
npyxunsl. [loreHnuansaas https://m.edsoo.r | 0OpasoBaHuiO 1
SHEPrus Tejia BOIU3U u/ffOc461a camMo00pa30BaHHIO
MOBEPXHOCTH 3eMJIH. B obmacTi Qu3MKH
HA  TIPOTSDKCHUU
IlorennuannpHEIE U § 45 -47 . P
BCEH KHU3HU;
HEMOTCHIIMATBHBIC CUJTBI.
CBs13b paboTHI bubnuoreka
18 HEIIOTCHITUAILHBIX CHII C HOK
HW3MEHEHHEM MEXaHUYECKOM https://m.edsoo.r
SHEPTUH CUCTEMBI TEJ. u/ff0c478c
3aKoH COXpaHEHUs
MEXAHUYECKOU SHEPTUH
JlabopaTopHnas pa6ora Ne § 43- 44
1 «HAcciienoBanue cBsi3U
padoThI CHIIBI €
19 U3MEHEeHUeM
MeXaHUYeCKOW IHeprumn
TeJia Ha IpuMepe
pPacCTsiZKeHUsI Pe3NHOBOT0
KTYTa»
KonTpoabHast padora Ne 1 bes3 3amanus | bubnuoreka
20 no teMe «Knnemaruka. [HOK
Junamuka. 3aK0HBI https://m.edsoo.r
COXpaHEeHHsI B MEXaHHKe» u/ffOcab74
OCHOBHBIC TIOJIOYKCHHS §53-55 ICTETHYECKOI0
bubnuoreka
MOJIEKYJISIPHO- 1OK BOCIIUTAHUSA:
21 KMHETUYECKOU TEOpHUH. ACTETUYECKO
https://m.edsoo.r
bpoyHoOBCKOE nBHKEHUE. u/Ffocadc? ¢ OTHOmCHHE K
Z[H(b(by?’nﬂ - MI/Ipy, BKJIFOYas
ACTETUKY HAyYHOTO
Xapakrtep JBUKCHUS U § 56 y Hay
. TBOPUYECTBA,
B3aUMO/ICHCTBUS YaCTHUI]
MPUCYIIETO
22 BelecTsa. Moaenu pHcy .
. (bu3HIecKom
CTPOEHHS Ta30B, KHUAKOCTEH
N HayKe;
Y TBEPABIX TEI
Macca MoseKy. § 57 - 58
23 KonunuectBo BelecrTna.
[ToctrosinHas ABoraapo
TemoBoe paBHOBECHE. § 59- 62 HEHHOCTH
24 Temneparypa u e€ HAY4YHOI'0
n3Mepenue. llkana MO3HAHUA:



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
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https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

temriepatyp Llenbscus.

chopMupoBa

§ 63- 64 bubnuoreka HHOCTB
25 Wneanbusblii raz 8 MKT. LIOK MHPOBO33pCHUA,
OcnoBHoe ypaBHenue MKT https://m.edsoo.r | €OOTBETCTBYIOLICT
u/ffOcAfde 0  COBPEMEHHOMY
YPOBHIO Pa3BHTHS
AOGcoroTHas Temreparypa § 65 dbrsmaccKoi
KaK Mepa cpeqHen bubnuoteka HAYKIL;

26 KMHETUYECKOU SHEPIUuu HOK OCO3HAHIE
JIBHOKEHUST MOJICKY L. https://m.eds00.r | yepnoctu HayqHOI
VYpaBHenue MeHeneeBa- u/ff0c511e JeSTETBHOCTH,
Kianeiipona. TOTOBHOCTD B

97 3akon [lanerona. ["a3oBbie § 66 mporecce
3aKOHBI U3y4YeHUsl (PU3UKU
JlabopaTopHnas pa6ora Ne IToBTOPUTH OCYINCCTBIATE
2 «MccaenoBanue TeMy TIPOCKTHYIO =

28 3aBHCHMOCTH MEKILY iccneigffgﬁfzng
napaMeTpaMu COCTOSIHUSI

WHIUBUAYATBHO U
Pa3pe:KeHHOT 0 ra3a B rpyme.
§ 67 bubnuoteka
H3onporiecchl B HieaibHOM LIOK

29 ra3e u ux rpapuyeckoe https./m.edsoo.r
Mpe/ICTaBJICHHE U/FFOC5706
BuyTtpennss sneprus § 73-75
TEPMOJIMHAMUYECKON
CUCTEMBI U CTIOCOOBI €€ bubnuoreka

30 n3MmeHeHus. KommuecTBo HOK
TEIUTIOTHI U pabora. https://m.edsoo.r
BHyTpeHHSsIs SHEpTHS u/ff0c5952
OJTHOATOMHOTO HJICAIbHOTO
rasa.

31 TectupoBanue 1o be3 3ananus
marepuanam EI'D
Buabl Tenonepenaun § 76,77 bubnuoreka TPYAOBOI0
VY aenbHas TEIIOEMKOCTD LHOK BOCIIMTAHHSA:

32 BemecTBa. KonnuecTBo https://m.edsoo.r HHTEpEC K
TEIUIOTHI IIPH u/ff0c5c36, pasInYHBIM
TEeTuIonepeaye. https://m.edsoo.r | cdhepam
AnmabaTHBIi poliecc u/ffOc5c36 EIPO(beCCHOHaHBHO
IlepBrlii 3aKoH § 78 -80 bubnuoreka 11 JICATCHBHOCTH, B

33 TEPMOJAUHAMUKHU U €T0 HOK ToM ueie

CBSI3aHHBIM c

NPUMCHCHUC K

https://m.edsoo.r
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https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

U30IpoIeccam u/ffOc5efc buznKon u
§ 81 Bubnmorexa TEXHUKOH, yMEHHUE
HeoGpaTtumocTs nporeccoB 110K COBepLIATD
34 B IIpUpoac. BTOpOﬁ 3aKOH httpS//medSOOf OCO3HAHHBIU
TEPMOIUHAMUKHU =
PMOA W/Ff0c6230 BbiOOp  Oyaymeii
> npodeccun u
5 §8 BuommoTeka peann30BBIBATH
35 [Tpunnun nevicteus u KII/ HOK COGCTREHHBIE
TETUTOBON MAalluHbBI https://m.eds00.r | ./ isnemmbe
M IJIAHBI;
36 Huxn Kapno u ero KIT/| § 83 TOTOBHOCTR
U CHOCOOHOCTH K
37 Okonorudyeckue npoodIeMsl cooOuieHus o0pa3oBaHu |
TETUIOIHEPTETUKH camMo00pa30BaHUIO
. § 53 - 67, bubnuorexa B 001acTH pU3MKH
Obobmarormuit ypok 11(0) Ha  MPOTSOKEHUM
38 «Morne a 3WKa. - » .
Oc (J: KyH:pHog (bz e §73-83 https://m.edsoo.r | BCCH KHU3HH,
HOBBI TEPMOMHAMUKI
PO u/ff0c6938
KontpoJubHnas padora Ne 2 bubnuoreka
no treme «MouiekyasipHast HOK
39 be3 3amanus
¢pusuka. OcHOBBI A https://m.edsoo.r
TEPMOTHHAMUKI u/ff0c6a50
§ 68 - 69 bubnuoreka IKOJIOTUYEeCKOro
[TapooGpa3zoBanue u .
40 KoHJleHcanus. Vcnapenue u LOK BOCHITaHI:
B ' https://m.edsoo.r chopmuposa
u/ff0c63b6 HHOCTb
§70-71 bubnanoreka KONIOTHHACCKOU
AOGcoioTHas 1 LIOK KYJIbTYPBI,
41 OTHOCHUTEIIbHAS BIIAYKHOCTb OCO3HAHHE
BO31yxa. HachlleHHbIi na hitps://m.ecls00.t 6
. r7100aJIEHOTO
v H P u/ffOc64d8
- Xapakrepa
Taépnoe Teino. §72 9KOJIOTUIECKUX
Kpucrannmueckue u .
P bubnuoTeka npobiem;
aMopgHBIC Tea. LIOK IJTaHUPOBAH
42 AHH30TPOITHS CBOMCTB ue u
coreramton. Kmie https://m.edsoo.r
P . Kun u/Ff0cE5f0 0C¥H.ICCT13J‘I€HI/I6
kpuctaibl. CoBpeMEHHbIE JeCTBUI B
MaTepHalIbl OKpY Karomien
[TnaBneHue u § 76 bubnuoreka cpeac  Ha OCHOBf
43 KpUCTaJUIM3aLus. Y AebHas [HOK 3HaHI:IH fienen
TEIJIOTA TUTABJICHUS. https://m.edsoo.r | YCTOUIHBOIO
CyO6mumanus u/ff0c6708 PasBUTHA
4eJI0BEYECTBA;
44 YpaBHEHHE TEIIOBOTO § 77 bubnuoreka paciupeHue
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OamaHca HOK OTIBITa
https://m.edsoo.r | pesATenLHOCTH
u/ff0c6820 9KOJIOTHUYECKOM

DreKTpU3anys Tedl. § 84 Bubnnoreka HalpaBJICHHOCTH

45 DiexTpudeckuii 3apsy. Jlpa LIOK Ha OCHOBC

BUJIA MJICKTPHIECKUX https:/m.edsoo.r | *METOMIXCA ‘

3apAIOB u/FfOcEbee 3HaHUH 10 QH3HKE;

[IpoBOHMKY, AUINEKTPUKH § 84,92 bubnuoreka

46 1 NOJIyPOBOJIHUKU. 3aKOH HOK
COXpaHCHHS https://m.edsoo.r
AIIEKTPUYECKOTO 3apsijia u/ffOc6bcc

. §85-87 bubnuoteka

B3aumopeiicTBue 3apsiios.

47 3 i IOK

akoH Kynona. ToueuHblii https://m.edsoo.r

JIIEKTPUYECKUH 3apsi]t u/ffO.che.4 '

Ha €HHOC 88 -91

5 enme I;Ij OT;) o 3 bubnuoteka

JICKTPUIECKOTO TTOJIS.
48 I1 ; HOK
DU CYTIEpTOSHIH https://m.edsoo.r

AIEKTPUYECKHUX TTOJIEH. L '
u/ff0c6df2

JInHnn HanpsKEHHOCTH -

Pabora cu §92-93 bubnmroreka TPYAOBOTO

49 3JIEKTPOCTATUYECKOTO I10JIS. [HOK BOCIIMTAHMS:

[Torentman. PazHocth https://m.edsoo.r | ©HTEpEC K

IIOTEHLNAIOB u/ff0c6f00 pa3IMIHBIM

IIpoBogHuKH U 92,94 chepam

z[pll)aneli MKIL B ; bubmorexa pohecCHOHATBHO

p HOK W JeATeILHOCTH, B

50 ANIEKTPOCTATUYECKOM IIO0JIE. https://m.edsoo.r | Tow oo

Auonexipiriecias u/ff0c7018 CBSI3aHHBIM c

MIPOHUIIAEMOCTh (usHKoii "

DIIEKTPOEMKOCTD. 397,98 Eubmorexa TEXHHKOH, yMEHHE

Komencarop LOK COBEpIIaTh

. https://m.edso0.r | ocosHanHbIi

51 DIEeKTPOEMKOCTBD IIJIOCKOT0 .

KOHIeHCaTOpa. DHEpris u/ff0c7126, BIOOp  Oymymieit
pa- P https://m.edsoo.r | npodeccun u

JAPIDRCHIOTO KorJeHoaTOPa u/ffOc72c0 pealln30BhIBATh

JlaGopaTopuas paGora Ne § 98 COOCTBEHHbIC

- 3 "Msmepenue JKU3HEHHBIC

JIEKTPOEMKOCTH TTaHbI,

onzencaropa’ crocofocTs

53 ITpuHIMD neicTBUA 1 § 99 o6pasoBaEmIO W

NPUMCHCHUC
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KOHJICHCATOPOB,
KOIIMPOBAJIBHOTO amnmapara,
CTPYHHOIO IIPUHTEpA.

€aM000pa30BaHUIO
B obnactu (pusuku
Ha MMPOTAXKCHUUA

DJIEKTPOCTaTHYECKAS BCCH KHU3HU;
3almTa. 3a3eMJICHHUE
ANEKTPOIPHUOOPOB
54 [IpomexyTouynas bes 3amanus
aTTecTarus
DNEeKTPUUYECKUM TOK, § 100 - 101
YCIIOBUS €TO
CYIIIECTBOBAHMSI.
55 [TocrostaAI TOK. Cuna
tToka. Hampsbxenue.
CormpotuBieHue. 3aKoH
OmMa 1t yuacTka 1emnu
ITocnenoBarenbsHOE, § 102 - 103
napajuielIbHOE, CMEIIaHHOE bubnmroreka
56 COEJIMHEHHE TTPOBOTHUKOB. HOK
JlaGopaTopuasi padora Ne https://m.edsoo.r
4 «3yvyenune cMeIAHHOTO u/ff0c74f0
COeUHEHUSs PE3UCTOPOB»
§ 104 bubnmoreka HEeHHOCTH
PabGora 1 MOLIHOCTH
[HOK HAY4YHOI'0
57 IEKTPUUYECKOT0 TOKA. i .
3 Tikoys-lerma https://m.edsoo.r | MO3HAHHUSA:
akoH Jxoyns-Jlenig
Y u/ff0c7838 c(hopMUPOBaAaHHOCT
3axon OMa [uIs ITOJIHON § 106 - 107 b MHUPOBO33pCHNA,
. COOTBETCTBYIOIIET
(3aMKHYTOM)
. O  COBpPEMEHHOMY
ANEKTPUYECKON LEIH.
bubnuoreka YPOBHIO pa3BUTHS
Kopotkoe 3ambikanue. .
LHOK (bu3HIecKom
58 JladopaTopHas pa6ora Ne ] )
5 «Umepene IJ1C https://m.edsoo.r | HayKwu;
«H3mepenn
P u/ff0c7ae0 OCO3HAHHUE
HCTOYHUKA TOKA U ero
[EHHOCTHU
BHYTPEHHEro .
HAy4YHOU
CONPOTHUBJIEHUSD)
JESITENIbHOCTH,
MIPOBOJMMOCTH TBEPIBIX nporecce
59 METaJIOB. 3aBUCUMOCTD M3ydeHHs (U3UKH
COTPOTUBIICHUS METAIIJIOB OCYILECTBIISTH
OT TEMIIEPaTyphl. IPOCKTHYIO "
CBepxmpoBoMMOCTh UCCIIEIOBATENLCKY
60 DIEKTPUUYECKUM TOK B § 112 10 JeSTeNbHOCTD

Bakyyme. CBoiicTBa

HHAUBUAYAJIbBHO U
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AJIEKTPOHHBIX TYYKOB B TpyIIIIE.
[TosnynpoBoAHUKH, UX § 110 - 111
COOCTBEHHAs M PUMECHAs bubnmoreka
61 npoBoaAUMOCTh. CBOICTBA 1 HOK
p—nN-niepexoa. https://m.edsoo.r
[TosynpoBOAHUKOBBIC u/ffOc84ae
npuOOpHI
62 gJIGKTpI;JII/ITOE ) 1 LOK
DJIEKTPOTUTHYIECKAS https://m.eds00.1
u/ff0c82ba
JUCCOIIHAITUS. DIIEKTPOIIH3
Koutpoabsnas padora Ne 3 bes 3ananus
1o TemMe bubnuoteka
63 «DJIeKTPOCTATHKA. 1 HOK
IMocTosaHHBI https://m.edsoo.r
yJieKTpuveckuii Tok. Toku u/ff0c8a8a
B Pa3JIMYHBIX Cpeaax»
DIIEKTPUYECKUH TOK B §114 - 115 bubnuoteka
razax. CaMOCTOATENbHBIN U HOK
64 . 1
HECaMOCTOSTEIbHBIN https://m.edsoo.r
paspsa. Monuus. [Tnazma u/ffOc84ae
DnexTpuyueckre npuOopsl U 116
yCTpofII)CTBa U UX P § bubamorexa
65 MPaKTUYECKOE TPUMEHCHHE. 1 LOK
Ipapuna Texsmkn https://m.edsoo.r
u/ff0c86fc
0€301acHOCTH
be3 3amanusa | bubianoreka
66 [ToBTOpEHME 110 TEME 1 [HOK
«MexaHuKa» https://m.edsoo.r
u/ff0c86fc
bes 3amanusa | bubimoreka
[ToBTOpEHUe no Teme
67 «MonekynsapHas pusuka u 1 HOK
TePMOHAMITKD https://m.edsoo.r
u/ff0c88be
[ToBTOpEHUe Mo TEME Hosroputs
68 " exTpoHAMIKa" 1 TEMY https://m.edsoo.r
u/ff0c8c56
KonTtpomnbHubie paboTsl — 3; mabopaTopHble pabOThI —
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME

5
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11 KJIACC

N K doma DJIeKTPOHHBbIE BocnurareabHbIi
° 014
Tema ypoka HIHee nugposbie KOMIIOHEHT
n/n eCTBO
3aJaH o0pa3oBaTeibH
4acoB
ue ble pecypchl
1 [TocTostHHBIE MAarHUTHI U X JAYXOBHO-
. bubnunoreka
B3auMo/ieiicTBUe. MarHuTHoe oK HPaBCTBEHHOI0
nosie. Bexrop MmarHuTHOM 1 |§1 E{t P BOCIIMTAHMSA:
. ps://m.eds00.ru
MHIyKUUW. JIMHUM MarHUTHOM 109778 OCO3HaHUE JTAYHOTO
WHIYKLWU. BKJIaZla B IIOCTPOCHHC
CTOMYMBOTO
MarsauTtHOe ToJe §1 bubnmroreka g
ero;
5 MIPOBOJIHUKA C TOKOM. OTBIT 1 [TIOK YAYIIETO;
Opcrena. Bzanmonelicteue https://m.edsoo.ru
MPOBOJTHUKOB C TOKOM [ff0c98fe
§1 bubnuoteka
JlabopaTopHnas pa6ora Ne 1
[HOK
3 «H3yyeHne MAarHuTHOT O 1
OS] KATVILKH ¢ TOKO https://m.edsoo.ru
TOKOM»
Y [ff0cO8fe
JlelicTBME€ MarHUTHOTO TTOJIS §2,3 3CTETHYECKOr0
Ha MPOBOJIHHK ¢ TOKOM. Cuta Bt BOCIIMTAHMSL:
nonmoTexa
Awmnepa. JlabopaTropHas oK JCTETUYECKOE
4 padora Ne 2 «UccenoBanue 1 E[t fim.ed OTHOIICHHUC K MUY,
. ps://m.eds00.ru
AefCTBUSA MIOCTOSAHHOI'O /F0c9ac0 BKJIIO4asd 9CTCTUKY
MAarHUTa HA paMKy C - Hay4YHOro TBOpP4YECTBA,
TOKOM» HIPHUCYINETO
- N3NYECKOU HaYKe;
JleiicTBME MarHuTHOTO ITOJISI §4-6 ¢ YKE
bubnuoTeka
Ha JBUXKYILYIOCS OK
5 3apsoKeHHYH0 yactuiy. Cuma 1 1
Jlopera. Pabota cuitbI https://m.edsoo.ru
PEHIE. [ff0codf4
Jlopenua
DJIeKTpOMarHuTHas §8-10 HEHHOCTH HAYYHOI0
nHaykuus. [lorok BekTopa NMO3HAHUS:

5 MarHutHou uHaykuu. IJC 1 c(hopMHUPOBAHHOCTH
WHIyKUUU. 3aKOH MHUPOBO33PEHUS],
3IIEKTPOMATrHUTHOM COOTBECTCTBYIOLICIO
unaykuan Gapazes COBPEMEHHOMY YPOBHIO

a3BUTUSA  (U3HYECKOU
JlaboparopHnasi padora Ne 3 §8 Bubnnoreka p b
HayKU;
«HUccnenoBanue siBJeHUs IIOK
7 . 1 OCO3HaHUe
3JIEKTPOMATrHUTHOM https://m.edso00.ru o
LEHHOCTHU Hay4YHOU
HHAYKIHM WD) [ff0cal50
— JIeSTEIbHOCTH,
8 NunykTuBHOCTD. SIBIEHUE 1 [811-12 bubnmoreka TFOTOBHOCTB B TIpoLECCE
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camouHaykiuu. J1C HOK U3YYEHUS bu3nKu
CaMOUHIYKIIUU. DHEPrus https://m.eds00.ru | ocymecTBiIsITh
MarHMTHOTO II0JISt KATYIIKHU C [ff0ca600 IPOEKTHYIO u
TOKOM. DJIEKTPOMarHuTHOE HCCICA0BATEIILCKYO
oJjie ACATCIIBHOCTD
o WHANBUAYAIBHO U B
TexHnueckue ycTponcTBa U §12 AMBIAY
rpymne.
WX MPUMEHEHHE: IIOCTOSTHHBIC
9 MarHUTHI, 3JICKTPOMAarHUTHI,
AJIEKTPOJIBUTATEIb,
YCKOPHUTEIIH JIEMEHTAPHBIX
YaCTHII, MHAYKIIMOHHAS TIeYb
O6o0maronuii ypok §1-12 bubmmoreka
10 «MarHauTtHoe 110JI€E. ILHOK
DneKTpoMarHuTHas https://m.edsoo.ru
VHTYKIHSD) [ffOcab82
KonTtpoabHas padora Ne 1 Bes bubnuoreka
11 no TeMe «MarHuTHoeE ToJIe. 3apaHun 1IOK
DJIeKTPOMAarHuTHasI https://m.edsoo.ru
HHIYKIHS [ffOcad58
CB00OOIHEBIE MEXaHUYECKHE §13-16
bubnuoteka
KoneOanus. ['apMoHnyeckue OK
12 KoJieOaHus. YpaBHEHUE 1
TapMOHUYECKUX KOJIeOaHHI tps://im.ds00.1u
P ' [ff0caf06
[IpeBpatienue sHepruu
JlabopaTopHas padora Ne 4 §13-16 rPaKIAHCKOI0
«HUccnenoBanue BOCIIUTAHUSA:
13 3aBHCHUMOCTH Nepuojaa C(l)OpMI/IPOBaHHOCTB
MaJIbIX KoJ1e0aHmii rpy3a Ha IPAKJIAHCKON TIO3UIIUN
HHUTH OT JJUHBI HUTH U o0yyarouierocst KakK
Macchl rpy3a» AKTHBHOTO 1
o OTBETCTBEHHOI'O 4JICHA
KonebaTenbHbIil KOHTYD. §17-18 _
POCCUICKOTO
CBoOoaHbIE
00111eCTBa;
AIIEKTPOMArHUTHBIE
bubnuoreka
Kosie0aHus B UACATbHOM
I[HOK
14 Kos1e0aTeIbHOM KOHTYpE.
A https://m.edsoo.ru
HAJIOTHSI MEXK
Ay [ff0ch820
MEXaHUYECKUMHU U
AIEKTPOMATrHUTHBIMH
KoJe0aHUsIMU
®opmyna Tomcona. 3axoH §19-20 bubnuoreka
15 COXpaHEHUs SHEPTUH B [HOK

nACAJIbHOM KoJIe0aTeIbHOM

https://m.edsoo0.ru
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KOHTYpE [ff0ch9c4
IIpencrasnenue o § 16,21 JKOJIOTHYECKOro
3aTyXaroluX KoJeOaHHsIX. Bt BOCIIUTAHUS:
nOIMoTeKa
BreinyxaeHHbIC OK c(OpMHPOBAHHOCTH
16 MEXaHMYECKUE KOJIEOaHus. E{t Jmed SKOJIOTHIECKOM
ps://m.eds00.ru
Pe3onanc. BeiHyx/1eHHbBIE IF0ChbS6 KyJbTYypbl, OCO3HAaHUC
AJIEKTPOMArHUTHBIE TII00aIbHOTO XapakTepa
KONEGAHMS IKOJIOTHYECKUX
o npo0Jem;
[TepemeHHBI TOK. §21-25 p ’
CunycouanbHbIi
. bubnuoteka
MePEeMEHHBIN TOK. MOITHOCTH
HOK
17 IIEPEMEHHOTI0 TOKA.
A o6 https://m.edsoo.ru
MILTUTYTHOE U
T, [ffOchd34
JefcTByIOIEE 3HAUCHHE
CWJIBI TOKA W HAIIPSDKEHUS
Tpanchopmarop. § 26, 27 NaTPHOTUYECKOT 0
18 [TpousBojacTBO, Iepenava u BOCIIUTAHUS:
noTpebIeHne AEKTPUIECKON c(hopMUPOBAHHOCTH
SHEpPruu POCCHUICKOI
VYCTpoiicTBO U MpaKTHYECKOE §26-28 TP JaHCKON
UJCHTUYHOCTH,
MPUMEHECHHE DJIEKTPUICCKOTO
MaTpPUOTU3MA;
3BOHKa, FeHepaTopa
MEPEMEHHOI0 TOKAa, JIMHUHN
bubnuoreka
3NeKTpornepeaay.
L[IOK
19 DKOJIOTHYECKUE PUCKHU TIPU
OH3BONCTEC https://m.edsoo.ru
MIPOU3BOJICTB
P A [ff0cc324
anekrposnepruu. Kynbrypa
HCIIOJIb30BAHUS
AJIEKTPOIHEPTUHU B
MTOBCETHEBHOM KU3HU
MexaHU4eCcKHe BOJIHBI, §29-30 IKOJIOTHYECKOr0
YCIIOBUS PAcTIpOCTPAHECHHUSL. Bubnunoreka BOCIIUTAHUSA:
20 [Tepuon. CxopocTb LIOK c(hOpMUPOBAHHOCTH
PacIpoCTpaHEeHHs U JUIMHA https://m.edsoo.ru | 9KOTOTHYECKOM
BoJiHBI. [lonepeunbie u [ffOcca54 KyJIbTypbl, OCO3HAaHHC
MIPOJI0JIbHBIE BOJIHBI TI106aIBHOr0 XapakTepa
HKOJIOTUYECKUX
§31-34 bubnuoreka
3ByK. CKOpOCTh 3BYKa. LOK npobnem;
21 I'pomkocTs 3Byka. BeicoTa
Ten6 https://m.edso00.ru
ToHa. TemOp 3ByKa
P 3BY [ffOcccOc
29 DNeKTpOMarHUTHBIE BOJHBI, § 35-38, bubnmoreka NaTPUOTHYECKOT O
UX CBOMCTBA U CKOPOCTb. I[HOK BOCIIMTAHUSA:



https://m.edsoo.ru/ff0cb9c4
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https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
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https://m.edsoo.ru/ff0ccc0c

[Ikana 31neKTpOMarHUTHBIX 68 https://m.eds00.ru | chopMUpPOBAaHHOCTH
P pMUp
BOJIH [ffOccfe0 poccuiickoii
[IpUHIMIIBL PAJAUOCBI3H U §39-43 IpakIaHCKOU
23 TeneBuacHud. Passutue MICHTHIHOCTH,
CpCACTB CBS3H. HaTpHOTHIMA,
Pagnonokarnus
Bes bubnuoteka
24 KoutpoabsHnas padora Ne 2 3afaHuA LHOK
«Koneb6anusi u BOJTHBDY https://m.edsoo.ru
[ff0cc6f8
o5 TectupoBanue no bes
Matepuanam EI'D 3afaHnA
[IpssMmonuHenHOE §44 Eut6 3CTETHYECKOI0
UOIMOTEeKA
pacnpocTpaHEeHHUE CBETA B oK BOCIIMTAHMS:
26 OJIHOPOJIHOM cpefie. ]fit fim.ed 3CTETUYECKOE
. ps://m.edso00.ru
To4euHbIil ICTOYHUK CBETA. 1ff0cd350 OTHOLICHHUE K  MHUPY,
JIyu cBeTa e BKITFOUAsT ACTETUKY
HAyYHOTO TBOPYECTBA,
OrtpaxeHnue cBera. 3aKOHBI §45- 46 Bubmioreka y p ’
MPHUCYIIETO
OTpPaXCHU: CBETA. L[OK .
27 . buznueckoil Hayke;
[TocTpoenue n3obpaxkeHuit B https://m.edsoo.ru
TIJIOCKOM 3€pKajie [ffOcd4e0
IIpenomnenue ceera. [TonHoe §47-49 bubnnoreka
28 BHYTPEHHEE OTpaKEHUE. IIOK
[IpenenbHbli yroa NOJIHOTO https://m.edsoo.ru
BHYTPECHHET'O OTPaKCHHUS [ff0cd7f6
§47-49 bubnuoreka TPYA0BOI0
JlaGoparopHasi padora Ne § pya
I[HOK BOCIIMTAHMSA: WHTEPEC
29 «H3mepenune mokasareJst
https://m.edsoo.ru | Kk pa3nuuHbIM chepam
NpeJIOMJIeHHS CTEeKJIA» .
[ffOcd67a npodeCCHOHATLHON
JIunssl [TocTpoeHne §50-52 | PBubnuoreka ACATCIBHOCTH, B TOM
30 U300paKEeHUil B IMH3E. LIOK HUCIC  CBA3AHHBIM - C
®opmysa TOHKOU JIMH3BIL. https://m.edsoo.ru (busnxoit 1 TexHUKOMH,
VBenu4eHHe JTMH3bI [ffOcdd1e YMEHHE - COBCpIIath
OCO3HAHHBIN BBIOOD
JlabopaTopHas padora Ne 6 §50-52 N
. Oyayuieit nmpodeccuu u
31 «HccnenoBanye CBOMCTB
_ pean30BbIBATh
H300paskeHuil B JIMH3aX» COBCTREHHEIC
Jucnepcus ceera. ClI0KHBIN §53 JKA3HEHHBIC ILJIAHBI;
cocraB Oenoro ceta. L[Ber. TOTOBHOCTD "
32 JlabopaTopnasi paGora Ne 7 CHOCOOHOCTh K
«Habaio1eHue aucnepcuu 00pa3oBaHHIO u
cBeTa» camMoo0pa3oBaHUI0 B



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
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https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
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§54-59 bubnuoreka obmactu (QuU3MKK Ha
WNurepdepenmus crera. .
HOK IIPOTSKCHUHU BCEU
33 Judpakmaus cBeta.
JHpaKIHOHHAs pemeTka https://m.edso0.ru | *KHU3HH;
partl P [ffOced22
§ 60 bubnuorexa
34 [TonepedHOCTH CBETOBBIX LHOK
BoJiH. [lonmsapusanus cBera https://m.edsoo.ru
/ffOcf02e
Ontuyeckue mpuOOPHI U coobueH
35 YCTPOMCTBA M YCIIOBUS UX ns
0€301acHOTO PUMEHEHUS
['panupl MPUMEHUMOCTH §61-62 bubnuorexa
36 KJIaCCHYECKON MEXAaHUKH. I[HOK
[TocTynartel cnenuanbHON https://m.edsoo.ru
TEOPHUH OTHOCUTEIHHOCTH [ff0cf862
OTHOCHUTETBHOCTh §63 bubnmnoreka
37 OJTHOBPEMEHHOCTH. [HOK
3aMeneHne BpEMEHHU U https://m.edsoo.ru
COKpAaIllEHUE JJIHHBI [ffOcfa42
DHeprusi ¥ UMITYJIbC §64-65 | Bubnmoreka
38 peJIf{TI/IBHCTCKof/'I YaCTHUIIHI. L[OK
CBs13b MaccChl € SHEPTUEH U https://m.edsoo.ru
HUMITYJIBCOM. DHEPTHsl ITOKOS [ffOcfc68
KonTpoabHast padora Ne 3 Bes bubnuoreka
«OnTHka. OCHOBBI IIOK
39 . 3aIaHu
creurajbHOH TeOpUH . https://m.edsoo.ru
OTHOCHTEJILHOCTH» [ffOcf6f0
§71 bubnuoreka LHEHHOCTH HAaY4YHOI0
40 ®otonbl. Dopmyna I1nanka. I[IOK MO3HAHHUSA:
DHeprus ¥ UMIyJIbC (POTOHA https://m.edsoo.ru | chOpMUPOBAHHOCTH
[ffOcfel6 MHPOBO33pPEHHS,
o § 69 Bubnnoreka COOTBETCTBYIOIIETO
" CbTKpL(I;;e " HCgHeHOBaEH; 1IOK COBPEMEHHOMY YPOBHIO
otoaddekra. OnbiTer A. I'. o
Cronerona https:/m.edsoo.ru | Pa3BUTHS  PU3HUECKOH
[ffOcffcd HayKu,
3akoHbl porodddexTa. §70 BubnuoTeka OCO3HaHUHe HeHHOCTH
. . HAy4YHOU
VYpaBHeHue DUHIITEIHA 1)1 HOK
42 JIeSITENLHOCTH,
¢doroapdekra. «Kpacnas https://m.edsoo.ru
TOTOBHOCThH B TIpoIlecce
rpanuna» gorodddexra [ff0d015e
U3YYCHHUS buznku
HaBaenne ceera. OnbiThl I1. §72 bubnuoreka OCYIIECTBIIAT
43 H. JlebeneBa. Xumuueckoe I[HOK IPOEKTHYO u

JNIENCTBUE CBETA

https://m.edsoo.ru
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https://m.edsoo.ru/ff0cffc4
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[ff0d04a6 HCCIIEIOBATEIIbCKY IO
TexHudeckue ycTpoiucTsa u §73 JEATEIIbHOCTD
IIPAaKTUYECKOE IPUMEHEHHUE: HHIUBUIyaJIbHO H B
44 ¢borosneMenT, HOTOIATUHK, TpYyIIC.
CoJIHEe4YHas Oarapes,
CBETOAMO/T
§73 bubnuoteka
Pemenue 3agau no reme OK
45 «3neMeHThl KBAaHTOBOM 1
OLITHKID https://m.edsoo.ru
/ff0d0302
Mopenb aroma ToMcoHa. § 74 Bubnunorexa
46 OmnerTet Pesepdopaa mo HOK
pacCestHUIO (i-4acCTHII. https://m.edsoo.ru
[LmanerapHas MoJieb aToMa /ff0d091a
§75-77 bubnuoteka
47 [Toctynater bopa HOK
https://m.edsoo.ru
[ff0dOafa
W3nydenune u norioneHue § 66- 67
bubnuoteka
(HhOTOHOB MpH TIepexoIe OK
48 aToMma ¢ OJTHOTO YPOBHS 1
B https://m.edsoo.ru
P APYTOF. Buit /ff0dOafa
CIIEKTPOB
BonHOBEIE CBOMICTBA YaCTHIL. §71 IKOJIOTHYECKOI0
. bubnuoreka .
Bounnsl ne bpoitis. OK BOCIIUTAHUS:
49 KopnyckynsipHO-BOTHOBOM E[t Jmed c(hOpMHUPOBAHHOCTh
ps://m.eds00.ru .
anu3M. CHOHTaHHOE U HKOJIOTUYECKOM
o [ff0d0ca8
BBIHYKJICHHOE U3Ty4YEHUE KyJbTYpbI, OCO3HaHHC
OTKpBITHE PAAMOAKTUBHOCTH. §78-81 Bubmmoreka FHO&MBHZFO Xapakrepa
HKOJIOTUYECKUX
OmneiTer Pe3epdopaa o [IOK
50 npo0Jem;
ONPEACIICHUIO COCTaBa https://m.edsoo.ru
IUTAaHUPOBaHUE u
PaaMOAKTUBHOIO U3JTyUYEHUs [ff0d0fd2
OCYIIIECTBIICHUE
CaoiicTBa anbda-, 6era-, § 82, 83, neficTByi B
51 ramMma-u3iydeHus. Bousaue 94 OKPY’KAIOIICH cpese Ha
PAaIUOAKTUBHOCTHU HA KHUBBIC OCHOBE 3HaHUI ueneﬁ
OpraHU3MBbl YCTOWYMBOTO Pa3BUTUS
OTKpbITHE TPOTOHA U § 84 -85 1CJI0BCYECTBA,;
i Bubnmoreka aCIIUPEeHUE OTbITa
HelfTpona. M3oTomnbl. Anbga- OK p p
52 pacraj. DIeKTPOHHBIH 1 ]ét Jmed ACATEIILHOCTH
. s://m.eds00.ru i
HO3MTPOHHEIH GeTa-pacmal. r b d 9KOJIOTHHICCKON
[i10d1162 HaIpaBJIE€HHOCTH Ha

I'amma-usnyudenue
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DHeprusi CBA3U HyKJIOHOB B §80- OCHOBE MMEIOLIUXCA
sape. SlnepHble peakuum. 83, Bubmmoreka 3HAHWM 110 PU3UKE;

53 SnepHblit peakTop. HOK
TIpoGeMsbl, IepCIeKTHBEI 3879 | iipsim.edsoo.ru
3KOJIOTUYECKHUE aCIIEKThI [ff0d1356
SIIEPHOU SHEPrETUKH
DNeMEHTapHbIE YaCTUIIBI. § 86, 95 -

OTKpBITHE TIO3UTPOHA. 96
Merto/1b1 HAOMIOACHUS U Bubmmorexa

54 pEerucTpamyu dIeMEeHTaPHBIX LIOK
yactull. Kpyrielii cron https://m.edsoo.ru
«DyHIaMEHTAIbHBIE /ff0d0e38
B3aUMOJICUCTBHS. ENMHCTBO
(u3nuecKoil KapTUHBI MUPa»

bes ICTETHYECKOr0
55 [IpomexyTouHast arTecTarus 3a7aHus BOCIIHTAHMS:
ACTETUYECKOE
Bun 3B€3aH0r0 Heba. §99-101 OTHOLIEHHE K MHpY,
Co3sBesnus, spkue 3BE3bI, BKJTFOYAst ACTETUKY

56 MJIAHETHI, UX BUJIUMOE HAy4YHOTO TBOPYECTBA,
newkenne. ComHeyHas MIPUCYIIETO
cucTemMa buznueckoil Hayke;
Connne. Conneunas § 102-

S7 aKTUBHOCTbH. MlcTOUHUK 103
sHepruu CosHIA U 3BE3]
3BE3/1bI, UX OCHOBHBIE § 104-

XapaKTePUCTUKU. 3BE3bI 105
IJIABHOM
MOCJIEZI0BATEIHLHOCTH.
58 BnyTtpennee ctpoenue 3BE31.
CoBpemMeHHbIE
MIPEJICTaBICHUS O
MIPOUCXOXKACHUU U IBOJIOLUU
CoiHIIa ¥ 3BE3]
Muteunsiii [1yte — Hama § 106 - HEeHHOCTH HAay4YHOI0
lNanaktuxka. [Tomoxenue u 107 MO3HAHMS:

59 neuxkenre CoHIa B c(hOpMUPOBAHHOCTH
lanaktuke. ['anakTuku. MUPOBO33pCHU,
Uépuble IbIpBI B AApAX COOTBETCTBYIOLICTO
FaIAKTHEK COBPEMEHHOMY YPOBHIO
Bcenennas. Pazberanue § pasBuTHs - u3HCCKO

60 HAYKHU;

rajnaktuk. Teopus bonbiioro
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B3pbIBa. PenmkroBoe
u3Iy4YeHue. MeraraiakTuka
Heperennsie mpo6iaembl
aCTPOHOMHH

108,109

61

KonTpoabnas padoraNe 4
«JJIeMeHTbI ACTPOHOMMH H
acTpopusuKmn»

bes
3aJlaHu
s

62

O6o6matonuii ypok. Poib
(U3UKK ¥ ACTPOHOMUH B
SKOHOMHYCCKOM,
TEXHOJIOTHICCKOM,
COLMAIIBHOM M 3TUYECKON
cdepax nesTeTbHOCTH
YeJI0BeKa

coobueH
nAa

63

O6o6marouit ypok. Ponb u
MecTO (PU3UKU U aCTPOHOMUU
B COBPEMEHHOW HAy4YHOU
KapTUHE MHUpa

coobueH
nAa

64

O6o6matouit ypok. Poib
(buznueckoit Teopuu B
(hopMupoBaHUU
MpEJICTaBICHUMN O
(hbM3UYECKON KapTHHE MUpa

coobueH
ns

65

O6o6maronuii ypok. Mecto
(bU3NYECKOil KapTHHBI MHpa B
o011eM psi;Ty COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTaBICHUN O IPUPOJIC

coobueH
ns

OCO3HaHME
LIEHHOCTHU Hay4HOU
NeSITebHOCTH,
TOTOBHOCTh B IIPOLIECCE
U3YYEHUS bu3nKu
OCYILECTBIIATh
MPOCKTHYIO "
UCCIIEI0BATEIbCKYIO
JeSITeTbHOCTD
WHIWBUIYaIbHO H B

rpymnre.

66

[ToBTOpenue . MaruutHoe
noJie. DIeKTPOMarHuTHas
WHTYKIIHS

MosTopH
Tb TEMY

67

[ToBTOpenue . OnTHKa.
OCHOBBI cIeHAIBLHON
TEOPHH OTHOCUTEIIHBHOCTH

MosTopKH
Tb TEMY

68

[ToBTOpenue . KBantoBas
¢buzuka. DeMeHTHI
ACTPOHOMHUHU U aCTPOPUUKH

MosTopKH
Tb TEMY

bubnuoreka
HOK
https://m.edsoo0.ru

[ff0d1784

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68

KonTpoasubie paboThl — 4; 1abopaTopHbIe
paboThl —7.
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YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» Gusuka, 10 kinace/ Mskumes I'.41., Byxosues b.b., Corckuii H.H. non
penakmueit [laphentreBoit H.A., AkunonepHoe obiiectBo «M3aaTenbcTBO
«IIpocsewmenue»

» Gusuka, 11 knacc/ Maxumes I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakmueit [laphentreBoit H.A., AkuinonepHoe obmiectBo «M3aaTenbcTBO

«HpOCBGIIIGHI/IG»
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