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COJEPXAHME OBYYEHUA
10 KJTACC

Paznen 1. ®usuka u MeTOAbI HAYYHOT0 TO3HAHUSA

®usuka — Hayka o mpupojae. HaydHble MeTOJbl MO3HAHUSA OKPYKAIOIIETO
mupa. Posb »3kcnepuMeHTa W TEOpUM B TMPOLIECCE TO3HAHUS MPHUPOJIBI.
DKCIepUMEHT B (hU3HUKE.

MopenupoBanue (PpU3MUECKUX SBICHUN M MpoIlleccoB. HaydHble THIOTE3BI.
dusnyecKkrue 3aKOHbI M TEOPUHU. [ paHUIBI MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUSA.

Pons u mecto ¢u3uku B GOpMHUPOBAHUU COBPEMEHHOW HAyUYHOH KapTUHBI
MHUpA, B TPAKTUYECKOU AEATEIHLHOCTHU JIIO/ICH.

Jlemoncmpayuu

AHanoroBele W HHUGPPOBBIE HU3MEPHUTEIBHBIE MPHUOOPHI, KOMITBIOTEPHBIC
TIATYHNKH.

Pa3nea 2. Mexanuka

Tema 1. Kunemamuka

Mexanndueckoe naBHKeHHE. OTHOCHTEIBHOCTh MEXaHUYECKOTO JIBMIKCHHS.
Cucrtema otcuéra. TpaeKkTopusi.

[lepemerienre, CKOpOCTb (CpedHsiE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOpEHUE MaTepHajbHOW TOYKH, MX NTPOEKIMM HA OCHU CHUCTEMBbl KOOpJUHAT.
Ciio)keHue nepeMenIeHnl U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE NpsAMOJUHEHHOEe IBIKeHHE. | 'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHS, MNyTH U TNEpeMEIICHUS
MaTepuaibHON TOYKH OT BPEMEHHU.

CBoOoaHOe majieHue. Y CKOpeHue CBOOOHOTO TaeHus.

KpuBonmueitHoe  nBukeHue. JIBUK€HHME  MaTepualbHOM  TOYKHA 1O
OKPYXKHOCTHU C TTOCTOSTHHOM MO MOJAYJII0 CKOPOCTBIO. YTJI0Bas CKOPOCTh, JTUHEUHAs
ckopocTh. [lepron u yactora obpamenus. [leHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuueckue YCTpOWCTBA W TMPAKTUUECKOE NPUMEHEHHE: CIUIOMETD,
JBM)KEHUE CHAPSJIOB, LIEMTHBIC U PEMEHHbBIE MIEPEIAUH.

Jlemoncmpayuu

Mojenb cucTeMBbl OTCUETA, WILIKOCTPALMSI KUHEMATUUECKUX XapaKTEPUCTHUK
JIBVOKCHUS.

[IpeobpazoBaHue NBMXKEHUM C UCIIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXE U B pPa3pe’KeHHOM MPOCTPAHCTBE.

HaGmronenne ABWOKEHHS Teja, OPOIICHHOTO IO YIioM K TOPU30HTY H
TOPU30HTAJIHHO.



N3mepenue yckopeHus: CBOOOTHOTO MaCHHUS.

Hamnpapiienre CKOpOCTH IIPH IBUKEHUHU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3yueHne HEpaBHOMEPHOTO JABUKEHHUS C LEIbI0 ONPENEIEHUs MTHOBEHHOM
CKOPOCTH.

HccnenoBaHne COOTHOUIEHUS MEXAY IYTSAMHU, HPOWIEHHBIMU TEJIOM 32
NOCJIEIOBATENIbHBIE PABHBIE NIPOMEXYTKM BPEMEHH IMPU PABHOYCKOPEHHOM
JIBUKEHHH C HAYAJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBMKEHUS IIAapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBmxeHHs Tela, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipunumn  otHocutenbHOCTH  ['amumnesa. IlepBeii 3axkoH  HeroToHa.
HNHepunanbHble CHCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpuniun cynepno3unuu cui. Bropoit 3akoH HeroToHa
IUIs1 MaTepuanbHOl Touku. Tpetuil 3akoH HproToHa 111 MaTepUaibHBIX TOYEK.

3akoH BcemupHOro TtiroreHus. Cuna Tskectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (moxosi, ckoiabxkeHus1, kauenusi). Cuma tpenus. Cyxoe
Tpenue. Cuia TpeHUs! CKOIBKEHHUS U cuiia TpeHus nokos. Koadduiment tpenus.
Cuita conpoTUBIIEHUS NPU IBH>KEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE U BpalllaTeIbHOE JBUKEHHE a0COTIOTHO TBEPAOTO Tea.

MoOMEHT cubl OTHOCUTENBHO OCH BpamieHus. Ilnedo cunbl. YcnoBus
paBHOBECUS TBEPIOTO TENA.

TexHudyeckne yCTpOWCTBA M NPAKTHYECKOE MPUMEHEHHUE: MOAIINITHUKH,
IBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne NHEPLUH.

CpaBHEeHUE MacC B3aUMOJICHCTBYIOMINUX TEN.

Bropoit 3akon HeroToHA.

Nsmepenue cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehopMaIii.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOABEME U MaICHUU.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKECHUS.

VYcnoBust paBHOBECHUs TBEPAOrO Tesia. Buasl paBHOBECHS.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOM IITOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3uHOBOM 00pasIie, oT ux aedopMarium.

UccnenoBanne yciaoBUM paBHOBECHUs] TBEPAOTO TeJla, HMEIOLIETO OCh
BpaIllCHUS.

Tema 3. 3akonvt coxpanenus 6 mexaHuke

NMmynbee MarepuanbHOW TOYKM (Tena), CHUCTEMbl MaTepUaNbHBIX TOYEK.
NMnynbC cuibl U U3MEHEHUE HMIYJbCa TeJla. 3aKOH COXPAHEHUS HMMITYJIbCA.
PeaxkTuBHOE NBHKEHUE.

PabGora cuibl. MOIIIHOCTE CHJIBI.

Kunetndeckass sHepruss MarepuaibHOW TO4YkH. TeopeMa 00 H3MEHCHHH
KMHETUYECKOW SHEPTUH.

IToTenmuanpHas SHEprus. IToTrenmuanpHas SHEprus yIpyro
nedhopMupoBaHHONW  TIpykuHBL.  [loTeHIManbHas  SHeprus  Tejda  BOJM3HU
MOBEPXHOCTH 3€MIIH.

IloTenmuanbHbIC " HETIOTCHIIMAJILHEIC CHJIBL. CBs13b paboTHI
HEMOTEHIMAJIBHBIX CHJI C M3MEHEHHMEM MEXAHUYECKOW HSHEPTrUU CHUCTEMBI TEIl.
3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPTUM.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne yCTpoOWCTBA M MPAKTUUECKOE NMPUMEHEHHE: BOAOMET, KOMED,
NPY>KUHHBIA MUCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTuBHOE NBHKEHHE.

[Tepexo1 MOTEHIMATBLHON YHEPTUHA B KHHETHYECKYIO 1 OOpaTHO.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3ydenne abCOMOTHO HEYNMPYTroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHUIIBI ¢ U3BMEHEHUEM MEXaHHUYECKOW IHEPTUH
TeJla Ha IPUMEPE PACTS>KEHUSI PE3UHOBOTO KIyTa.

Paznen 3. Monekyasipuasi u3nka 1 TEepMOAMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOM TEOPUHU U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep ABUKEHUS U
B3aUMOJECHCTBHS YacTHUI] BeniecTBa. MOJENu CTpPOEHHs Tra3oB, >XKUAKOCTEH U
TBEPABIX TeN U 0OOBICHEHHE CBOMCTB BEUIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsl Monekyn. KonndecTBo BemectBa. [loctostHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana temmnepatyp
Lenbcus.



Mopgens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJISPHO-
KUHETUYECKONW TEOpUM HJIealbHOTO Ta3a. AOCOJIOTHAs TeMmIeparypa Kak Mmepa
CpeaHEN KWHETUYECKON SHEpruu TEIUIOBOro JIBMKEHUs dactul rasza. lllkana
temrepatyp KenbBuHa. ['a30Bble 3akoHBI. YpaBHeHHEe MeHneneeBa—Knanenpona.
3akoH JlanmbTroHa. M30mponecchl B HAEAIBHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mnpeacTaBiIeHUE H30IMPOIIECCOB: HM30TEPMa, H30X0pa,
nzo0apa.

TexHuueckne yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OneIThI, /I0Ka3bIBAIOIINE JTUCKPETHOE CTPOEHWE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COEIUHEHHIA.

OmneiTel 0 MU PY3UN KUIAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO ABUKEHUSI.

Mogpuens onbita TepHa.

OnbITHL, JOKa3bIBAOIIIHE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJECHCTBHUS.

Mogens, MIUTIOCTPUPYIOIIAs TPUPOY AABIEHUS ra3a Ha CTEHKHU COCy/a.

OnpITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHHUS UACAIBHOTO rasa,
U30IPOIIECCHI.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

Ornpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY HapaMeTpaMU COCTOSIHHS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonnHamuyeckass cucteMa. BHYTpeHHSIE SHEpPrusi TEPMOJMHAMUYECKOU
CUCTEMBI U c1ioco0bl €€ n3mMeHeHusi. KonnuecTBo TerioTsl u pabora. BHyTpeHHss
SHEpPrusi  OJAHOATOMHOIO  HJEaJbHOTO  rasa. Buasl  Temonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3JyUYCHHE. Y I€JIbHASI TEIUIOEMKOCTh BEILIECTBA.
KonnuecTBo TEIIOTH NpH TEIUIoNepeaaye.

[lonsitue 00 anmuabatHoMm mpouecce. I[lepBblii 3aKOH TEPMOJIUHAMHKHU.
[IpumeneHnne mepBOro 3akoHa TEPMOJMHAMHMKHU K Hu3ompoleccam. ['paduyeckas
UHTepIpeTalus paboThl rasa.

Bropotii 3akon tepmoanHamuku. HeobpaTuMocTh mpoiieccoB B MPUPO/IE.

TennoBele  MammuHbl.  [IpyHOUNBL ~ AEHCTBHA  TEIUIOBBIX  MAIIUH.
[IpeoGpa3oBanus sSHEpruM B TEIUIOBBIX MamMHax. KoadduumeHt monesnoro
nevictBus TerioBod MammHbL. [lukn KapHo u ero xosduiiueHT mojie3HOTO
JEUCTBUS. DKOJIOTUYECKHE MPOOIEMBI TETIOIHEPTETUKH.



TexHuueckue yCTpOMCTBA M TMPAKTUUECKOE TMPUMEHEHHUE: JIBUTATEIb
BHYTPEHHETr0 CrOpaHusi, OBITOBON XOJIOWJIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEPrUM Teja IMPU COBEPIICHUH PaOOTHI: BBUICT
npoOKU W3 OYTBUIKK IOJT JEHUCTBHEM CXATOTO BO3/yXa, HarpeBaHue s¢upa B
JATyHHOU TpyOKe myTéM TpeHUs (BUICOAECMOHCTpAITH).

N3meneHnne BHyTpeHHEN dHEPrUuM (TeMIIepaTyphl) Teaa IpHu TeIlonepenaye.

OnpIT 10 anuabaTHOMY pACHIMPEHHIO BO37ayXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOWHBI, IBUTATENsl BHYTPEHHETO CTOPaHUsI, PEaKTUBHOTO
JIBUTATEIS.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3mepenne yaeapHON TeTIOEMKOCTH.

Tema 3. Aepecammuvie cocmoanusn eeuiecmea. Dazoevie nepexoovt

[TapooOpaszoBanue u KoHaeHcanus. Vcnapenue u kuneHue. AOGCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXKHOCTh BO3ayxa. HackllieHHBbIM map. YaenapHas TemioTa
napooOpa3zoBaHusl. 3aBUCUMOCTh TeMIIEPaTyphl KUTICHUSI OT JIaBJICHMSI.

Tépnoe teno. Kpucrammmyeckue u amopdusie Tena. AHU30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctauibl. CoBpemMeHHble Marepuanbl. [lnaBieHue u
KpUCTaJUIU3aIus. Y aeiabHas TerioTa miaBienus. Cyoaumarusi.

VYpaBHeHHE TENIOBOTO OajaHca.

TexHuueckue yCTpOWCTBA W TIPAKTUUYECKOE NPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTUM TMOJYYEHUS COBPEMEHHBIX MaTEpPHAJIOB, B
TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX TTAPOB.

Kunenue npy noHM>XEHHOM J1aBJICHUM.

Cnioco0bl M3MEPEHUS BIIAYKHOCTH.

HaGmroneHne HarpeBaHus U IUIABJICHUS KPUCTATHYECKOTO BEIECTBA.

JleMOHCTpalys KpUCTaJlIOB.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Paznen 4. dnekTpoguHamMuka
Tema 1. dnekmpocmamuxa
Onektpuzauust Ted. OJEKTpUYeCKWi 3apsna. JlBa Buaa 3IEKTPUUYECKHX
3apsinoB. [IpOBOMHMKM, AWANEKTPUKU W MOIYNPOBOJHUKHU. 3aKOH COXPAaHEHUS
ANEKTPUYECKOTO 3apsia.
B3aumoperictBue 3apsaoB. 3akoH KynoHa. TodedHbIN 2JIEKTPUUECKUAN 3apsil.
Onektpuueckoe rmone. Hanpsk€HHOCTh 3nektpuueckoro monis. [IpuHiun



CYHEPIO3UIUM BJICKTPUUYECKUX MOoJiel. JIMHUM HanpsHKEHHOCTH 3JIEKTPUUYECKOTO
TIOJISL.

Pabora cmnm  anmekrpocratudeckoro  mousis.  I[lorennuman.  Pa3HocTh
noteHranoB. I[IpOBONHMKM W JHMAJIEKTPUKH B DJIEKTPOCTATUYECKOM  IIOJIE.
JlvsnekTpuyeckas MpOHUIIAEMOCTh.

OnexTpoeéMKocTb. KoHaeHcaTop. D1eKTpOEMKOCTh IIOCKOT0 KOHAEHCATOpA.
DHeprus 3apsKEHHOT0 KOHJIEHCATopa.

TexHuueckue yCTpOMCTBA W MPAKTUUYECKOE MPUMEHEHHUE: BJIECKTPOCKOII,
AIEKTPOMETP, DJICKTPOCTATHYECKAasl 3allliTa, 3a3eMJICHHE DJIEKTPOIPHOOPOB,
KOHJICHCATOP, KONMMPOBAJIbHBINA annapar, CTpPyWHBIN IPUHTED.

Jlemoncmpayuu

YCTpOMCTBO ¥ MPUHLIMIT IEUCTBHUS SIEKTPOMETPA.

B3aumopelicTBre HaRIEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TI0JIE 3apsIAKEHHBIX TEJl.

ITpoBOJHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTpOCTATUYECKAS 3alUTa.

JIMPTIEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh DJICKTPOEMKOCTH IUIOCKOrO KOHJEHcaTtopa OT IUIONIaau
IJIACTUH, PACCTOSIHUS MEXAY HUMU U TUAJIEKTPUIECKOU MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATopa.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3Mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannstii 3nekmpuueckuii mok. Toku 6 paznuunvix cpeoax

ONEKTPUUYECKUM TOK. YCIOBHUS CYHIECTBOBAHUA DJICKTPUUECKOTO TOKA.
Hctounmnku Toka. Crna Toka. I1ocTOSHHBIN TOK.

Hanpsixenne. 3akon OMa [1J1s yyacTka LeTu.

DJIEKTPUUYECKOE COMPOTUBIICHUE. YAEIbHOE COIPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapalieIbHOE, CMEIIAHHOE COCIMHEHNE TPOBOIHUKOB.

Pabora omekTpudeckoro Toka. 3akoH Jhxkoyns—Jlennma. MomHOCTH
AJIEKTPUYECKOTO TOKA.

DNEeKTPOABWKYIIAsI CUJIa U BHYTPEHHEE CONPOTUBJICHHE HCTOYHMKA TOKA.
3akon OMa JJ1s MOJTHOM (3aMKHYTOM) 3eKkTpudeckoit renu. KopoTkoe 3ambIkaHue.

DJIeKTpOHHAs MPOBOJIUMOCTH TBEPABIX METAaJIOB. 3aBHCHUMOCTbD
CONPOTHUBIICHUSI METAJUIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[TonynpoBOHUKH. CobOcTBeHHas " pUMeCHast IPOBOJIUMOCTH
noJIyripoBoAHUKOB. CBOMCTBa p—n-niepexoa. [loaynpoBoIHUKOBEIE TTPUOOPHI.

ONIeKTpUYECKUM TOK B  pacTBOpax M  paciuiaBax  dAJIEKTPOJIMTOB.
DIEKTPONIUTHYECKAS AUCCOLUAIUA. DIEKTPOIIU3.



OnekTpuueckuid TOK B Tra3zax. CaMOCTOSITEIBbHBIA M HECAMOCTOSTEIbHBIN
pazpsan. Momuus. [Ltazma.

TexHuueckne yCTpOWCTBA M MPAKTUUYECKOE NPUMEHEHHE: aMIEepMETD,
BOJIbLTMETP, pEOCTaT, HCTOYHHUKH TOKA, OJJIEKTpPOHArpeBaTelIbHbIE MPUOOPHI,
AINEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI ¥ POTOPEIUCTOPHI, MOTYIIPOBOAHUKOBBIN IHO]], TabBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HaNPSKEHUS.

3aBUCUMOCTh COINPOTUBIIECHUS LWINHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOLLA/IN TTONIEPEYHOT0 CEYEHUs U MaTepuaa.

CmemaHHOe COeIMHEHUE TPOBOHUKOB.

[IpsMoe wu3MepeHne dIeKTpOABMXKYILIEeH cuibl. KopoTkoe 3ambIKkaHHe
rajbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHUMOCTb CONPOTUBIICHHUS METAJIJIOB OT TEMIIEPATYypPHI.

[TpoBOAMMOCTH ANEKTPOIHUTOB.

HckpoBoii pa3psia M IpOBOJAUMOCTD BO3yXa.

OnHOCTOPOHHSSI TPOBOAUMOCTH AUO/A.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3ydeHne cMEemaHHOTIO COEINHEHUS PE3UCTOPOB.

N3mepenue 37MeKTpOABMKYILIEH CUJIbl UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snekrpoinusa.

MexnpeaMeTHbIe CBS3H

Nzyuyenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce OCyIIECTBISIETCS C
Y4ETOM COJAEPKATEIbHBIX MEXIPEIMETHBIX CBA3EH C KypcaMH MaTE€MAaTHKH,
OMOJOTUHU, XUMHUH, TeoTpadUuu U TEXHOJIOTUH.

Meosicnpeomemnvle nonsamus, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAYYHOTO
NO3HAHUS: SIBJICHUE, Hay4dHbId (akT, rumores3a, ¢u3nueckas BEIWYMHA, 3aKOH,
Teopus, HaOJIIOIeHUE, IKCIIEPUMEHT, MOJIETUPOBAHNE, MO/IEIb, U3MEPEHHUE.

Mamemamuka: pellleHUE CUCTEMBbl ypaBHEHUW, JWHEHHas QyHKIHS,
napabosna, runepboiia, ux rpaduKd U CBONCTBA, TPUTOHOMETPHUUECKHE (YHKIIMH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPHI U UX IIPOEKIUU HAa OCU KOOPAUHAT, CI0KEHHE BEKTOPOB.

buonozusn: Mexannyeckoe NBIKEHHE B >KMBOUW mpupoze, nuddysus, ocmoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUBI TEIUIONEpPEIay, TEIUIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJSIpPHAs Macca, TEIUJIOBbIE CBOMCTBA TBEPABIX TEN, KUAKOCTEH U



ra3oB, 2JIEKTPUYECKHE CBOWCTBA METAJIOB, SJIEKTPOJUTHUYECKAS TUCCOIMAIIUS,
raJibBaHHKa.

l'eoepacghus: BIaXXHOCTb BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeusa: npeoOpa3zoBaHUE JBUKEHUN C HCIOIH30BAHUEM MEXaHU3MOB,
y4€T TpeHUs B TEXHUKE, IMOJIIMIHUKYA, HCIOJb30BAaHUE 3aKOHA COXpPaHEHUSA
UMITyJIbca B TEXHUKE (pakera, BOJOMET M JpYyrue), IBUTATENIb BHYTPEHHETO
cropanusi, nmapoBas TypOuHa, OBITOBOM XOJOIUIBLHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
NOJIyYeHUsST COBPEMEHHBIX MaTepuajoB, B TOM 4YHCJIE€ HaHOMATEpPHAJIOB, W
HAHOTEXHOJIOTHH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIpPHOOPOB,
KCEpOKC, CTpYHHBIH OpUHTED, AIIEKTpOHATrPeBaTENIbHbIC puOOopHI,
AIEKTPOOCBETUTENbHBIC TPUOOPHI, TATbBAHUKA.

11 KIJACC

Paznen 4. dinekTpoguHamMuka

Tema 3. Mazcnummnoe none. I1eKmpomacHUmMHAs UHOYKYUA

IlocTtosaable  MarHuThl.  B3amMopeiicTBME  ITOCTOSHHBIX  MarHuTOB.
MarautHoe mosne. BekTtop MarHuTHOM uWHAYyKIUU. [IpuHUMN cynepno3unuu
MAarHUTHBIX MOJIeH. JIMHUM MarHUTHOM WHAYKUWU. KapThHa JWHUNA MarHUTHOM
WHJIYKIIUH MOJIs TOCTOSIHHBIX MarHUTOB.

MarautHoe T1OJ€ TPOBOJHMKA € TOkoM. KapTuHa JnUMHMN WHIYKIUU
MarHMTHOTO TMOJISI JUIMHHOTO TPSMOTO MPOBOAHMKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJHHUKA, KATYIIKU ¢ TOKOM. OnbIT OpcTena. BzanumoaeicTBue npoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalpaBJICHUE.

Cuna Jlopenna, e€ MOyJib U HalpaBlieHUE. J[BUKEHHE 3apsiKEHHOW YacCTHUIIbI
B OJTHOPOJHOM MarHuTHoM rmose. Pa6ota cubl JlopeHiia.

SBneHne BJIEKTPOMAarHUTHOM MHAYKIMH. [loTOK BEkTOpa MAarHUTHOM
WHIYKIUWA. OJEKTPOABMIKYIAsT CWJIAa HWHIAYKIMUA. 3aKOH JJIEKTPOMAarHUTHOMU
unaykiuu dapanes.

BuxpeBoe »iexkTpudeckoe Iose. IJIEKTPOABMXKYIIAS CUJIa WHIYKIUU B
MPOBOJHUKE, IBHKYIIIEMCS TTOCTYNATEILHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

[TpaBuiio Jlenna.

NHayKTUBHOCTh.  SIBJE€HHME CaMOMHAYKIMU. OJEKTPOABIKYILIAS  CHJIA
CaMOMHAYKIIHH.

DHEpPrusi MAarHUTHOTO MOJIS KaTYIIKKA C TOKOM.

DJIEKTPOMarHUuTHOE TIOJIE.

TexHuueckue yCTpPOMCTBA M TMPAKTUUECKOE TMPUMEHEHHUE: TOCTOSHHbIC
MAarHMThl, JJIEKTPOMATrHUTHI, SJICKTPOJABUIATENIb, YCKOPUTEIU DJIEMEHTAPHBIX
YaCTHUIl, THIYKIIMOHHASI TI€Yb.



Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOT'O Ty4YKa MAarHUTHBIM TTOJIEM.

JIMHUM MHIYKIIMA MAarHUTHOTO TIOJISI.

B3aumopelicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SBieHUE IEKTPOMArHUTHOW MHIYKIIUH.

[TpaBuiio Jlenua.

3aBUCUMOCTD 3JICKTPOABXKYILEH CHUJIbI MHIYKIIMM OT CKOPOCTH MU3MEHEHMS
MarHUTHOT'O ITOTOKa.

SBreHNE CAaMOMHIYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamophule pabomoi

N3ydyeHnrne MarHuTHOTO TOJIsl KATYIIKH C TOKOM.

UccnenoBanue AelCTBUSA MOCTOSTHHOTO MarHUTa Ha paMKy ¢ TOKOM.

UccnenoBanue siBICHUS SJIEKTPOMArHUTHON MHIYKITUU.

Pa3nea 5. Koiedanus u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMAZHUNIHbLE KOJ1eOAHUA

Konebarenbnas  cucrema.  CBOOOIHBIE  MEXaHUYECKHE  KoJeOaHUS.
[Napmonnyeckue konebanus. [lepuon, vacrora, ammiutyaa U ¢asza KojdeOaHUH.
[IpyxuHHBI MadgTHUK. MaTteMaTH4YeCKUd MAsSTHUK. YPAaBHEHHE TAPMOHHYECKUX
kosieOanuii. [IpeBpalienre sHeprun Npy rapMOHUYECKUX KOJICOAHUSX.

Konebarenbupiii koHTyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJeOaHHS B
UJCATbHOM KOJe0aTeTbHOM KOHType. AHAJIOTHUS MEXIYy MEXaHUYECKUMH W
ANEKTpOMarHuTHeIMU KoJeOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJCATHLHOM KOJIeOATEILHOM KOHTYDE.

[IpencraBienne o 3aTyxaronux kojiebaHUAX. BbIHYXeHHbIE MEXaHUUECKHE
kosnieOanus. Pezonanc. BeiHyX1eHHBIE 2JIEKTPOMATrHUTHBIE KOJIEOAHNS.

ITepemennbii  TOk. CHUHYCOMJANbHBIA MEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKAa. AMIUIMTYJHOE W JEHCTBYIOIIEE 3HAUEHUE CHUJIbl TOKa U
HaIPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepeaadya U MOTpeOICHHE DIEKTPUUECKOM
SHEPIruM. DKOJOTMYECKUE PUCKHU IPHU MPOU3BOJCTBE AEKTpodHepruu. KynbTypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHuueckne ycTpoHCTBAa U MPAKTUYECKOE MPUMEHEHUE: SJIEKTPUYECKUIA
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUHU dJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoseOaTenbHOM cUCTeMbl (MPY>KUHHBIA WM
MaTeMaTU4YECKUM MasTHUK).



HaGmronenue 3aTyxaronumx KojaeOaHuH.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOaAHUH.

HaGmonenue pesonanca.

CB0OOHBIE JIEKTPOMATHUTHBIE KOJICOAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTU CHJTBI TOKA M HANIPSKEHUS OT BPEMEHU) JJIS
AJIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3oHaHCc mnpu TOCIEIOBATEILHOM COCIUHEHUU PE3UCTOpPA, KaTYIIKU
WHJYKTUBHOCTHU U KOHJEHCATOPA.

Mojenb TUHUU 3IEKTponepeaaun.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

HccnenoBanne 3aBUCHMOCTH TIEpHOIa MaJlbIX KojeOaHUi rpy3a Ha HUTH OT
JUTUHBI HUTH U MacChI Tpy3a.

UccnenoBanne TEepeMEHHOr0 TOKa B IENMM M3  TOCJIEA0BATEIIBHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTYIIKA U PE3UCTOpPA.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUMHbLE 80TIHbL

Mexannyeckue BOJIHBI, yCIOBUsS pacnpocTpaHenus. Ilepuon. CkopocTb
pacnpocTpaHeHuss W JJyiMHAa BOJHBL. [lomepeuHble W MPOJOILHBIC BOJIHBI.
Nutepdepentus u nudpaxiys MeXaHUIeCKUX BOJTH.

3Byk. CxopocTh 3ByKa. ' poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUSI U3JYYEHUS JICKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekTtpomaruutHoit BoiHe. CBoicTBa
AJICKTPOMArHUTHBIX BOJIH: OTPaXEHHE, MpeoMJICHUE, MOoJsapu3aius, Judpakiius,
unaTepdepernns. CKOpoCTh 3JIEKTPOMAarHUTHBIX BOJH.

[IIxkana 3M€KTPOMarHUTHBIX BOJH. [[puMeHEeHHEe 3JEeKTPOMAarHuTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIUIIBI paIUOCBSA3U U TeJIeBUACHUS. Paguonokaiusi.

DJIEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIECH CpeIbl.

TexHuueckue yCTPOHUCTBA M MPAKTUUECKOE IPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTpPa3ByKOBasi JUArHOCTMKA B TEXHUKE W MEAUIIMHE, pajaap,
paguonpuEMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-nieun.

Jlemoncmpayuu

OO6pazoBaHue U pacIPOCTPAHECHHUE TTOTIEPEUHBIX U MTPOJIOIBHBIX BOJIH.

Komne6mromeecst TeJ10 kKak HCTOYHUK 3BYKA.

HaGmonenne orpakeHus M IPeJIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenne uaTepdepeHnn 1 1upakiind MEXaHUIECKUX BOJTH.

3BYKOBOI1 pe30HAHC.

HaGmromeHne CBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOH H
YaCTOTOM KOJICOaHHU.



HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpakeHHUE,
pesIoMJIeHHE, MoJisipu3alus, udpaxius, uHTepdepeHITus.

Tema 3. Onmuka

I'eomerpuueckast onrtuka. IlpsiMoinHENHOE pacnpoCTpaHEHUE CBETa B
ogHopoaHou cpene. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OtpakeHue cBera. 3aKOHBI OTpakeHHUs cBeTa. [locTpoeHne n300paxeHUil B
MJIOCKOM 3€pKale.

[IpenomiieHue cBeta. 3aKOHBI MpeIOMIICHUs cBeTa. AOCOTIOTHBIN MOKa3aTeNb
npeiaomiieHus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHblii yroa MOJHOTO
BHYTPEHHETO OTPAKECHUS.

Hucniepcus cBeta. ClI0XHBIN cocTaB 6esoro ceera. LIBer.

ColOuparome W pacceuBaronide JuH3BL. ToHkas mauH3a. DOKycHOE
paccTosiHUEe W ONTHYecKas CHuiia TOHKOW JMH3bL. [locTpoeHme wn3o0pakeHuil B
COOMPAIOIINX U PacCEeHUBAIONIUX JIMH3aX. DopMysia TOHKOW JIMH3BI. Y BEIMYCHUE,
JlaBaeMoe JTUH30M.

[Ipenesnbl MPUMEHUMOCTH T€OMETPUUECKONU ONTUKH.

BonnoBas ontuka. WuaTepdepenuus cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBus HaOMOAEHUS MaKCUMYMOB M MHUHHMYMOB B HHTep(EpEHIIMOHHON
KapTHUHE OT ABYX CHH(pA3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakmus cBera. JudpaknuonHas pemérka. YcCIOBUE HaOIIOICHUS
IJIaBHBIX ~MakKCUMYMOB TIpM  MaJ€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TU(PaKITMOHHYIO PEIIETKY.

[Tonsipuszanus cBeTa.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHUE: OYKH, JIyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHKPOCKOI, TEeJECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS pemIéTKa, TOJISIPOUI.

Jlemoncmpayuu

[IpssmosiHEHOE paclpOCTpaHEHUE, OTPAKEHUE U TIPEJIOMJICHHE CBETa.
Ontrueckue mpudOopHI.

[TonHoe BHyTpeHHEE oTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanue cBOMCTB U300payKeHUM B JIMH3AX.

Mojenu MUKpOCKOTIA, TEIECKOIA.

HaGmronenne naTepdepeHnm crera.

HaGmonenue nudpakinu ceera.

HaGmonenue nucrnepcuu ceera.

[Tonydyenue cekTpa ¢ IOMOIIbIO TPU3MBI.

[TomyueHnue criekTpa ¢ MOMOIIBI0 TUPPAKIIHOHHON PEIIETKH.

HaGmronenue nmossipusaiuy CBeTa.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi



N3mepenue mokasaTesi NpeOMIICHHS CTEKIIA.
HccnenoBanue cBOMCTB U300payKeHHUI B JIMH3AX.
HaGmronenne nucnepcuu cBeTa.

Paznen 6. OcHOBBI crIeNUAIbHON TEOPUH OTHOCUTEJIBLHOCTH
['paHuIel TPUMEHMMOCTH  KJIACCHYECKOM  MEXaHUKH. [TocTynatsl
CIIEIIMAJIbBHOW TEOPHH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJSA CKOPOCTHU
CBETa B BaKyyMe, MPUHIIUI OTHOCHTEJILHOCTH DUHIIITCHHA.
OTHOCUTENTHFHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpallleHHe
JUTAHEL
DHeprus U UMNYJIbC PEISITUBUCTCKOW YaCTHIIBI.

CBs13p Macchl ¢ BHGPFI/Ieﬁ U UMITYJIbCOM peﬂflTI/IBI/ICTCKOﬁ YaCTHUIIbI. SHGPFI/I}I
ITOKO4I.

Pa3nen 7. KBanroBas ¢pusuka
Tema 1. Dnemenmul K6AHMOBOU ONMUKU
®ortonsl. ®opmyna [lnanka cBsizu s3Heprun HOTOHA C €r0 YaCTOTON. DHEPTHUs
¥ UMITYJbC (DOTOHA.
OtkpeiTie u uccienaoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI
dborodddexra. YpapHenue ODiHmTeHa 111 Gortodrdderra. «KpacHas rpaHuia»

dbotorddexra.

JlaBnenwme cBeta. OnbiTel 1. H. JIeOGenena.

XHUMHUYECKOE NEUCTBUE CBETA.

TexHuueckne ycTpoiicTBa W MpaKTUYECKOE MpUMEHEHHe: (POTOIIEMEHT,
dboTogaTUHK, COTHEYHAs! OaTapest, CBETOUO/I.

Jlemoncmpayuu

®dotor(heKT Ha yCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

Hccnenoranne 3akoHOB BHeIHEro ¢hoTodd dekra.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIIL.
[Imanerapnas moxpens aroma. I[loctynmarel bopa. M3nydenune wu mnorionieHue
(GOTOHOB MpU mepexojie aToMa C OJHOIO0 YPOBHS SHEPrHUM Ha Jpyroil. Bumel
crekTpoB. CIIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IA.

BosnnoBbie cBoiicTBa yacTull. Bonubl ne bpoiis. KopnyckyisipHO-BOJTHOBOM
TyaJli3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyUYEHHUE.

TexHu4eckre yCTpOMCTBA MU IMPAKTUYECKOE NPUMEHEHHUE: CHEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOIT), Ja3ep, KBAHTOBBIM KOMIBIOTED.



Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Ornpenenenue JIMHBI BOJIHBI Ja3epa.
HaGnronenue nuHelyaThIX CIEKTPOB U3ITYUECHHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamoprsie pabomol
HaGmonenne muHeMIaToro cuekTpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuiro  cocTaBa
paanoakTuBHOTO u3nydeHus. CBoiicTBa anbda-, Oera-, ramma-u3IyyeHUs.
BnusHue paaioakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpbiTHE TIpOTOHA M HeWTpoHa. HykimonHas monens snpa I'eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sapa. M30Tonsl.
Anbda-pacnan. OJEKTpOHHBIA M TO3UTPOHHBIM OeTa-pacran. [amma-
U3NydeHue. 3aKOH PaAu0aKTUBHOTO pacnaja.
DHeprust CBsI3M HYKJIOHOB B sifipe. SnaepHbie cuibl. JlegekT macchl siapa.
SAnepnsie peakuuu. [leneHue u cuHTE3 A1€EP.
Anepnsiii peaktop. TepMmosimepHbldi cuHTe3. [IpobiieMbl M MEPCHEKTUBHI
AIEPHON SHEPreTUKUA. DKOJIOTHYECKUE ACTIEKThI SIAEPHON SHEPTETUKHU.
DneMeHTapHble yacTUllbl. OTKPBITHE MO3UTPOHA.
MeTtoibl HAOJIIOIEHUS ¥ PETUCTPALIUU FI€MEHTAPHBIX YaCTHII.
dyHaaMeHTaIbHble B3auMoeHcTBUA. EAMHCTBO u3nyeckoit KapTUHBI MUpA.
TexHudeckne ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, KaMepa
Bunbcona, siaepHblit peakTop, aToMHast 6oM0a.
Jlemoncmpayuu
Cu€TynK HOHU3UPYIOLINUX YaCTHLL.
Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol
HccnenoBanue TpekoB 4acTull (110 TOTOBBIM oTorpadusm).

Paznen 8. JjieMeHTHI ACTPOHOMUM U ACTPOPUIUKHU

Oranbl pa3BUTUa acTpoHOoMUH. [IpuKiIagHOEe U MUPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMMUH.

Bun 3Bé3gHoro ueba. Co3Besnus, sipkue 3BE3MbI, IJIAHETHI, UX BUIUMOE
JBUKECHUE.

ConHeuHas cucrema.

Connue. ConHeuHnass akTUBHOCTb. McTtounuk sHeprum CojiHIAa U 3BE3.
3BE31bI, UX OCHOBHBIE XapaKTePUCTUKH. JlmarpamMma «CHEKTpaJibHBIA Kiacc —
CBETUMOCTBY». 3BE3/bI TJIABHOM MOCIEIOBATEIBHOCTA. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» JJisi 3BE3] TJIaBHOM MOCieq0oBaTeIbHOCTU. BHyTpeHHee cTpoeHue



3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKAECHUU U 3Bodounu CoJIHIA U
3BE31. DTanbl )KU3HU 3BE3I.

Mineunbiii Ilyts — Hama T'amaktuka. Ilonmoxkenue u aBwxkeHue CoyHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacmiupenne Becenennoit. 3akon Xa06:ma. Pazberanue rajakTuk.
Teopust bossioro B3peiBa. PenmmkToBOE U3IIyUYeHUE.

Macmrabnas ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnnie mpo6iemMbl aCTPOHOMHUHU.

Yuenuuecxue nabnooenus

HaGmronenus HeBOOpYKEHHBIM TJ1a30M C HCIIOJIb30BAHUEM KOMITHIOTEPHBIX
NPUIOKEHUH NIl OTpeieIeHUs] TTOJIOKEHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3aus1 CEeBEpHOTO MOTYIIAPUS U SIPKUE 3BE3BL.

Ha6monenus B Teneckon JIynbl, uranet, Mneunoro I1yTu.

O6o00maromnee MOBTOPEeHUE

Ponb Qu3ukn ©u acTpoHOMHMH B HSKOHOMHMYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHOM U ATHUYECKOM cepax NesTeTbHOCTH YeJIOBeKa, pOiib U MECTO (PU3UKH
M aCTPOHOMHUU B COBPEMEHHON HayYHOUH KapTHHE MHpPA, pOJib GU3UMUECKON TEOPUHU
B (GOpMHUpPOBAaHUM TIPENCTABICHUNA O (UIUYECKON KapTHUHE MHpa, MECTO
(bu3nYecKoil KapTHUHBI MHpa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIIEHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

Nzyuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kimacce ocyiecTBisieTcs C
Y4ETOM COJAEPKATEIBHBIX MEXIIPEIMETHBIX CBS3€d C KypcaMM MAaTEMaTHUKH,
OMOJOTHH, XUMHUH, TeoTpaduu U TEXHOIOTUH.

Mesicnpeomemnvle nonsamus, CBSI3aHHbIE C M3YyYEHHWEM METOJOB HAYYHOTO
NO3HAHUS: SIBJICHUE, Hay4HbId (akT, rumores3a, ¢u3nueckas BEIWYMHA, 3aKOH,
Teopus, HaOJIIOIEHUE, IKCIIEPUMEHT, MOJIETUPOBAHNE, MOJIEIb, U3MEPEHHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPaBHEHUM, TPUTOHOMETPUUECKUE
GyHKUMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPBI U MX IPOEKLIMH HA OCHU KOOPAMHAT, CIIOKEHHE BEKTOPOB,
NPOU3BOJIHBIE AJIEMEHTApHBIX (YHKIMM, TPU3HAKU TOJ00HUS TPEYrOJbHHUKOB,
oTpejiesieHHe TUIOIIAIN IIIOCKUX PUTyp U 00BhEMa Tell.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOIE, KoJieOaTelabHbIC
JNBW)KEHUS B )KMBOU MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU IIPUPOJE, NEUCTBUE
paguanuy Ha )KUBbIE OPTaHU3MBL.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJIIMYECKasl CTPYKTYpa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAIUIMYECKOM PEIIETKH, CHEKTpaIbHBIN
aHaJIn3.



l'eocpaghusi:  marHuTHBIE TONIOCa 3€MIIM, 3alleKM MarHUTHBIX PV,
(boToCchEMKA 36eMHOM TTOBEPXHOCTH, MPEJCKA3aHNUE 3eMIICTPSICEHUH.

Texnonoeusa: JnWUHUU DIIEKTpOIEpenad, TeHepaTop IEePEMEHHOIo TOKa,
ANEKTPOABUTATENb, WHAYKIIMOHHAS T€4Yb, pajap, paJuoNpUEMHHK, TEJIEBU30D,
anteHHa, teiedoH, CBY-meub, MpOEKIMOHHBIN ammapar, BOJOKOHHAs OINTHKA,
coJiHeYHas 6aTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI I1O
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenMera «®Du3uka» Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus (6a30BbIi YpOBEHb) JOJDKHO OOECHEYHUTHh JOCTHIKEHHUE CIEAYIOIINX
JUYHOCTHBIX, METAMPEAMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YyIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pe3ynbTaThl OCBOCHMs yueOHOro npenmera «Dusnkay T0IKHbBL
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYYaroIIUXCsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW MO3ULMEH JMYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHHX  YOEXKIEHHH, COOTBETCTBYIOIIHNX
TPaJMIIMOHHBIM ILIEHHOCTSIM POCCHICKOro OOIIEeCTBa, PAaCIIUPEHUE >KU3ZHEHHOIO
OTIbITA U OMbBITA JESITEIILHOCTH B IMPOIECCE pPeaM3allid OCHOBHBIX HaIpaBiICHUIN
BOCIHUTATENILHON JESTENBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YUYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUKCKOTO OOIIECTRA;

OPUHITHE  TPAAMIMOHHBIX  OOIEYETOBEUECKHMX TYMAaHHUCTUYECKUX |
JEMOKPATHYECKHUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO NIEATEILHOCTh B MHTEpECAaX TpakIaHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTEIbHONM OpraHu3aliy;

YMEHHUE B3aMMOJIECTBOBATH C COITMATBLHBIMU MHCTUTYTAMU B COOTBETCTBUU C
X QYHKIMSIMU U HA3HAYCHUEM;

TOTOBHOCTH K TYMaHUTApPHOU U BOJIOHTEPCKOM JIEATETbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh poccuiickoi IpaXXKIaHCKON UJCHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHXKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W TMPUHUMATh OCO3HAHHBIE peEIIeHUS,
OpPUEHTUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU, B TOM YHUCJIE B
JEeSTENBHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIMTAHUS

ACTETHUYECKOE OTHOIICHHE K MHUPY, BKIIIOUasi 3CTETUKY HAy4YHOTO TBOPYECTBA,
npucymiero Gpu3n4ecKkoil Hayke;



5) Tpy10BOro BOCIMTAHMS:

MHTEpPEC K pa3IMuHbIM cdepam TpodecCUOHATBEHON NeATeIbHOCTH, B TOM
YHUCJIe CBA3aHHBIM ¢ (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIAaTh OCO3ZHAHHBIN BHIOOD
Oynymieit mpodeccun U peaaTn3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO M caMOOOpa30BaHUIO B 00JIACTH
(hU3UKH Ha IPOTSHKEHUU BCEH JKHU3HU,

6) 3K0J10rMYeCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh HKOJOTHYECKON KYJIBTYphl, OCO3HaHHE TJIO0AJIHLHOTO
XapaKTepa PKOJOTUUECKUX TPOoOIeM;

TUTAHUPOBAHWE U OCYIIECTBIIEHUE JICHCTBUM B OKPY’KaIOIIEH cpejie Ha OCHOBE
3HAHUS LIeJIed YCTONYMBOTO Pa3BUTHS YEJIOBEUECTRA;

pacuiipeHre OIbITa JASATETbHOCTH HKOJOTHMUYECKOM HamNpaBIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HKE;

7) IEHHOCTH HAYYHOI0 TO3HAHUSI:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UIECKON HAYKH;

OCO3HAHHWE IIEHHOCTH HAY4YHOW JeATebHOCTH, TOTOBHOCTH B IPOIECCE
U3ydeHus  (QU3MKA  OCYIIECTBIATH  IMPOCKTHYHO M  HCCJIEI0BATEIBCKYIO
NeATeIbHOCTh UHIANBUIYAIHHO U B TPYIITIE.

METAIIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBIE YHUBEPCAJbHbIE YUeOHbIE 1eCTBUS
Ba3oBble JJoruyeckue JelicTBUA:
CaMOCTOSITEIbHO  (OPMYJIIMPOBaTh W aKTyaJlM3UpOBaTh  MpoOJIeMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;
ONpeAesaTh ILENU ACATEIIbHOCTH, 3a7aBaTh IapaMeTpbl U KPUTEPUU HX
JIOCTHKCHHS,
BBISBJISITH  3aKOHOMEPHOCTHM UM TPOTHUBOpPEUUsT B  paccMaTpUBAEMbIX
(hUBUIECKUX SIBJICHUSX;
pa3pabaThiBaTh IJIaH PEHICHHsS MPOOJIEeMBbl C YYETOM aHAIN3a MMEIOIINXCS
MaTepHalbHbIX U HEMaTEpUAJIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B JEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJIIM, OIIEHUBATh PUCKU MOCJIEACTBUIN AEATEIHHOCTH;
KOOPJMHUPOBATh U  BBHINOJHITH pabOTy B  YCIOBUAX  peabHOTO,
BUPTYaJTbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
Pa3BUBATh KPEATUBHOE MBIILJICHHUE TIPU PEIISHUH )KU3HEHHBIX TTPOOJIEeM.
Ba3oBnble uccienoBarejabcKue JeHCTBUSA:
BJIQJICTh HAYYHOW TEPMHUHOJOTHEN, KIIOYEBBIMU MOHSATUSIMH U METOJaMU
(bu3nYeCcKOl HAyKH;



BJIaJIETh HaBBIKAMH YY€OHO-HCCIIEIOBATEIBCKON M MPOCKTHON JESITeTbHOCTH
B 00acT (PU3HWKH, CIIOCOOHOCTHIO 1 TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOUCKY
METOJIOB PEIICHUs 3a1ad (U3NYECKOTO COJCP)KaHUs, MPUMEHEHUIO Pa3IMYHBIX
METOIOB ITO3HAHUS;

BIAJIETh BHJAMHU JEATSIBHOCTH IO TOJYYEHHUIO HOBOTO 3HAHUS, €ro
MHTEPIpETallii, MPEeoOpa3OoBaHUI0O W TPUMEHEHUIO B PA3IMYHBIX YYEeOHBIX
CUTYaIUsIX, B TOM YHUCIIC TIPH CO3JaHUH YIeOHBIX TIPOSKTOB B 00IaCTH (DU3HKH,

BBISIBIIAITh MTPHUYMHHO-CJICAICTBEHHBIC CBS3W M aKTyaJIW3WpoOBaTh 3ajady,
BBIJIBUTATh THIIOTE3y €€ peIICHHs, HAXOAWTh apryMEHTHhI IS JO0Ka3aTelbCTBa
CBOMX YTBEP)KIICHUH, 3a/1aBaTh MapaMeTPhl U KPUTCPUU PEIICHHUS,

aHAJIM3UPOBATh TOJYYCHHBIE B XOJE€ PpEHICHUS 3aJa4yd pe3yJbTaThl,
KPUTHYECKU OIICHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIC 3aJauyd B 00pa3oBaTEIbHON
JESTELHOCTH, B TOM YHCIIE TIPY U3YYCHUN (DHU3UKHY;

JaBaTh OIICHKY HOBBIM CHTYAIIHSIM, OIICHHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh TICPEHOCHTHh 3HAaHUSA TO (QU3UKE B MPAKTUICCKYI0 O0OIacTh
KU3HEICITCITHHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC HJIEH, TIPEIaraTh OPUTHHAIBHBIC ITOIXO0 bl H PEIICHUS;

CTaBHUThH MPOOJIEMBI U 33/1a49H, IOIYCKAIOIINE aTbTEPHATHBHBIC PEIICHHUS.

Pa6ora ¢ undpopmanmeii:

BJIaJIETh HABBIKAMU TOJyYeHUs MHPOpMAIUN (PU3MIECKOTO COMACpKaHUS H3
HUCTOYHHKOB PAa3HBIX THUIIOB, CaMOCTOSITEJIbHO OCYIIECTBISITH TIOWCK, aHAJW3,
CHUCTeMAaTH3alMI0 M WHTEPIPETAHi0 WH(POPMAIMU Pa3INYHBIX BHIOB U (Gopm
IPEICTaBIICHUS;

OILIEHUBATh JJOCTOBEPHOCTHh MH()OPMAIINH;

UCTIOJB30BaTh  CpelcTBa  HMH(POPMAIMOHHBIX HW  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIA B PEIICHHH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHH3aI[MOHHBIX
3aJa4 ¢ COONIOJICHHEM TpeOOBaHWN JPrOHOMHUKH, TEXHHKH O€30MacHOCTH,
THTUEHBI, PECypCcOCOEpEeKeHHs, TMPaBOBBIX H  OTHYECKUX HOPM, HOPM
nH(OPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (U3MUYECKOTO COACpXKAHUS B Pa3IMUHBIX (dopMaTax C
yu€ToM Ha3zHAYCHHUS MHPOPMAIH U 1IEICBON ayJAUTOPHUH, BHIOUpAst ONTUMATBHYIO
dbopMy mpecTaBIeHUS U BU3yalTu3alliu.

KommyHuKaTHBHBIE YHMBepcaibHbIe YUeOHble 1eiCTBUA:
OCYHIIECTBJISITH  OOIIEHHE Ha Ypokax (U3UKKM U BO BHE-YPOUYHOM
NS TEbHOCTH;



pacrlo3HaBaTh MPEANOCHUTKA  KOH(DIUKTHBIX CHUTyallMd H  CMST4aTh
KOH(DJIUKTHI,

pa3BEPHYTO W JIOTHYHO HW3JIaraTh CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

MIOHUMATh M KCIOJIb30BaTh MPEUMYIIIECTBA KOMaHJIHONH W WHIUBUIYATHHOU
paboTHI;

BBIOMPATh TEMAaTUKy U METOJbI COBMECTHBIX ACHCTBHU C Y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO YieHa KOJUICKTHBA,

NPUHUMATh eI COBMECTHOH  JESATENBHOCTH, OPTaHW30BHIBATH U
KOOPJAMHUPOBATh JEHUCTBUS TO €€ JOCTH)KCHHIO: COCTAaBJISITh IUIAH JICWCTBUH,
pacmupeneniaTh poild ¢ y4ETOM MHEHHHA YYacCTHHKOB, OOCYKIAaTh pPe3yJbTaThl
COBMECTHOW paboTHI;

OLICHWBATh KauyeCTBO CBOETO BKJAaJa M KAXKIOTO yYaCTHUKAa KOMaHIBl B
OOIIHiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTh HOBBIE TPOCKTHI, OICHUBATh WJACH C TIO3UIMH HOBH3HBHI,
OPUTHHAIHHOCTH, MPAKTUIECKON 3HAUNMOCTH;

OCYIIECTBIIATh TO3UTHBHOE CTPATETUYECKOE TIOBEJCHUE B Pa3IMUHBIX
CUTYaIUSX, TIPOSBISITH TBOPUECTBO M BOOOpaKEHHE, ObITh MHUIIHATHBHBIM.

PerynsiTuBHBIE YHHBEpPCAJbHbIE YUeOHbIe 1eCTBUS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISATh MO3HABATEIBHYIO NIESITEIHHOCTh B O0JACTH
(GU3UKH M aCTPOHOMHH, BBIABJISTH MPOOJEMBI, CTaBUTh U (HOPMYJIHPOBATH
COOCTBEHHBIC 3a]1aUH;

CaMOCTOSITEILHO COCTAaBJISITh TUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1a4, MJIaH BBITIOJHEHMS TPAKTHYECKON pabOThI ¢ YYETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

pacuIupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX MPEATOUYTEHHH;

7enaTh OCO3HAHHBIM BBIOOp, apryMeHTHpPOBaThH ero, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIICHUBATH MPUOOPETEHHBIN OIBIT;

criocoOCTBOBaTh (OPMUPOBAHUIO M TMPOSBICHHUIO JPYIUIIMU B 00JIaCTH
(hU3UKH, TOCTOSIHHO MOBBIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJVICKT:

JaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBBI B JEATEIHLHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJILTATOB IIETISIM;

BJIAJ€Th  HABBIKAMHU  [IO3HABATEJIIbHOM  peduiekcuu Kak  OCO3HaHUsA
COBEpIIAEMBIX JCHCTBUA M MBICIUTEIBHBIX MPOILECCOB, HUX pPE3YyIbTaTOB U
OCHOBAHU;



UCIIOJIb30BaTh MPUEMBI pedIeKCUH /I OLEHKH CUTYyalluH, BRIOOpAa BEPHOIO
pelIeHHUS;

YMETh OIICHUBAaTh PUCKHM U CBOEBPEMEHHO IPUHUMATH pEHICHUS MO0 HUX
CHU)KEHHUIO;

NPUHUMATh MOTHUBBI M apryMEeHTBl JAPYIMX TMpPH aHaliu3e pe3yIbTaToB
NeSITebHOCTH;

NPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apryMEHTBl JAPYIMX TMpPH aHalu3e pe3yJbTaToB
NS TebHOCTH;

NpU3HABATh CBOE MPABO U MPABO APYTHX HA OMIMOKH.

B mporecce AOCTHXEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOEHUS MPOTPAMMBI
no ¢u3MKe 71 YPOBHS CpeaHero ooOmiero oO0pa3oBaHUS Yy OOYYarOIIUXCS
COBEPIIEHCTBYETCS HMOIMOHAILHBIH UHTEJUIEKT, Ipearnoiaraomumi
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHUs, BKIIIOUAIOIIETO CIOCOOHOCTh TOHUMATh CBOE IMOIIMOHATILHOE
COCTOSIHWE, BUJICTh HAINpPaBIEHUS Pa3BUTHUA COOCTBEHHOM AMOIIMOHAIILHON CEpHI,
OBITh YBEpEHHBIM B ce0e;

CaMOpETyJTUPOBAaHMS, BKJIIOYAIOIIETO0 CAMOKOHTPOJb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJECHHE, CIIOCOOHOCTh aJanTUPOBATBCS K
HMOIMOHATLHBIM U3MEHEHUSIM U MPOSIBISITh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTpEMIICHUE K JOCTHXKEHUIO LETH U
ycrexy, ONTUMHU3M, MHHUIMATUBHOCTb, YMEHHUE JI€MCTBOBATh HCXOJs U3 CBOMUX
BO3MOYKHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh IMOIIMOHAILHOE COCTOSIHUE
IpYTHX, YYUTBIBATH €ro TMpPH OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHUIO U COIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATH OTHOIICHHUS
C IPYTUMH JIIOJIbMU, 3a00TUTHCS, IPOSIBIISATh UHTEPEC U pa3peiiaTh KOHOIUKTHI.

MNPEAMETHBIE PE3YJIbTATDBI

K konny oOyuenuss B 10 kiacce mnpeameTHbIe pe3yJibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHHUIA:

JEMOHCTPUPOBATh HAa MpUMEpPaX PoOib U MeCTO (U3UKU B (POpMUpPOBaAHUU
COBPEMEHHOW HAyYHOM KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUM, B MPAKTUYECKON JEATEIHHOCTH JIIOJICH;

VUUTBIBATh TPAHUIBl TPUMEHEHUS HW3YYCHHBIX (U3HYECKUX MOJIETeH:
MaTepHalibHas TOYKa, HHEPIIHAIbHAs CHUCTeMa OTCcuéTa, adCONIOTHO TBEPIOE TENO,
UCAIbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEH W TBEPIBIX TEJ, TOUCUHBIN
AIEKTPUUECKUM 3apsijl pU pelieHnH PU3NYECKUX 3a/1a4;



pacrio3HaBaTh (pu3nUecKue sBICHUS (IPOIECChl) U OOBIACHATh UX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUSI BEIIECTBA U
AJIEKTPOJUHAMUKUA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJIMHEHHOE
JBIDKCHHE, CBOOOJHOE TIaJICHWE TeJ, JBM)KCHHE 110 OKPYKHOCTH, HWHEPIIUS,
B3auMoencTBre Ted, nuddy3us, OPOYHOBCKOE TBUKEHHUE, CTPOCHUE JKHIKOCTEN
U TBEPJBIX TEJl, U3MEHEHHE 00bEMa TeJ TIPU HarpeBaHUM (OXJIAXKICHUHN ), TETIJIOBOE
paBHOBeCHE, HCMapeHue, KOHJCHCAlUs, IJIABJICHUE, KpPUCTAIIU3alUs, KUIIECHHUE,
BJIQKHOCTh BO3/lyXa, IMOBBIIICHNE JABJICHUS T'a3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCy/ie, CBS3b MEXAY MapaMeTpaMu COCTOSIHMA Ta3za B H30Ipoleccax,
AJIEKTpU3aIIUs TEJl, B3AUMOJCHUCTBUE 3aPs/IOB;

OMHUCHIBATh MEXaHUYECKOE JBM)KCHHE, HUCMOJNB3Yys (U3WUYECKHE BEIUYUHBI:
KOOpAWHATa, NyTh, IEPEMENICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHia,
UMITYJIC Teja, KHHETHYECKasi dHEPrus, MOTCHIMAJIbHAasl SHEPTUsi, MEXaHU4YecKas
paboTa, MeXaHMYeCKass MOIINHOCTh;, NPH OINKHCAaHWUU TMPABWIHHO TPAKTOBATH
(U3UYECKUI CMBICII HCTOJB3YEMbIX BEIWYMH, MUX OOO3HAUYCHHS U €IUHUIIBI,
HAXOJUTh (POPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (PU3UUECKYIO0 BEIUUYWHY C JIPYTHUMHU
BEJIMUNHAMU,

ONUCHIBATh H3YYEHHBIC TEIJIOBBIC CBOWCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCTIONB3ysl (U3MYECKHE BEJIMYMHBI: JaBJIEHUWE Tas3a, TeMmIepaTypa, CpeaHss
KMHETUYECKasi SHEPTHUSl XaOTUYECKOTO JBMXKEHUSI MOJICKYJ, CpeIHEKBaIpaTUdHas
CKOPOCTh MOJICKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padbora rasa,
KO PUIIMEHT TIOJE3HOr0 JICMCTBUSA TEIUIOBOT'O JIBUTATENs; TPH OINHUCAHUU
NPaBUIBHO TPAKTOBAaTh (U3MYECKUM CMBICT HCMOJIB3yeMbIX BEJIWYHUH, HX
0003Ha4YeHUs] W CIUHMIIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIINE JTAHHYIO
(hU3UYECKYIO BETUUMHY C IPYTUMHU BEJIMUYNHAM;

ONUCHIBATH U3YUYEHHBIC DJICKTPUUECKHUE CBOMCTBA BEILIECTBA U BJIEKTPUUECKUE
SBJICHUS (TIPOIIECCHI), UCTIONIB3Ysl (DU3UUECKUE BEITUYMHBI: JIEKTPUUYESCKUN 3apsi,
AJIEKTPUYECKOE T0JI€, HAMPSHKEHHOCTH IO, MOTEHIIUA, Pa3HOCTh MOTEHIINAIOB;
Opyd  ONMUCAHUM TIPABUJIBHO TPAKTOBaTh (DU3UYECKUM CMBICT HCIIOIb3YEeMbIX
BEJMYMH, WX OOO3HAYEHUS W EIWHUIIbI; YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3HYECKYIO BEJIMUMHY C IPYTUMH BETUINHAMU,

aHAJM3UPOBATh (PU3MYECKHUE MPOIECCHl U SBICHUS, UCIOIb3Yys (Ppu3nueckue
3aKOHBI U IPUHIUIIBI: 3aKOH BCeMUPHOTO Tsrotenus, I, I u 11l 3akonbr HeroToHA,
3aKOH COXPaHEHMSI MEXaHMYECKOM SHEPruu, 3aKOH COXPAHEHUs] HMITYJIbCa,
OPUHLMI CYNEPHO3UIIMU CHUJI, TPUHIIUMII PABHOINPABUS HHEPUHAIBHBIX CHCTEM
OTCYETa, MOJEKYJISIPHO-KMHETUUECKYIO TEOPHUIO CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW SHEPTUU TEIJIOBOTO JABMXKEHUSI MOJIEKYJI C
a0COJIFOTHOW TeMImepaTypoH, MEepBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHCHUS
AJIEKTPUYECKOTO 3apsna, 3akoH KylloHa, mpu 3TOM pa3anyarh CIOBECHYIO



(bOpMYyITHUPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIpaKEHUE W YCIIOBHUS (TPAHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIMIBI JCHCTBUS  MaIlWH, TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCIOBHS WX OE30MMACHOTO HCIIOJIb30BAHUS B
TIOBCETHEBHOM JKU3HU;

BBITIOJTHATh JKCIEPUMEHTHI I10 HCCIIENOBAaHUIO (DU3UYECKUX SIBICHUU U
IPOIIECCOB C WCIOJIB30BAaHUEM TMPSIMBIX M KOCBEHHBIX H3MEPEHHUH, IMPH 3TOM
dbopMynupoBaTh TpoOiieMy/3amady H TUIOTE3y Y4eOHOTO JKCIepHUMEHTa,
coOMpaTh YCTaHOBKY W3 IMPEIJIOKEHHOTO OO0OpYIOBaHUS, TPOBOIUTH OIBIT U
(bopMyITUpPOBaTh BHIBOJIBI;

OCYIIECTBIIATH MPSIMbIE U KOCBEHHBIE M3MEPEHUs (U3HUECKUX BEITUYHH, TIPU
ATOM BBIOMPATH ONTHUMAIBHBIA CIIOCOO H3MEPEHHS W HCIOIh30BaTh H3BECTHHIC
METOJIbI OTICHKH ITOTPEITHOCTEH N3MEPEHHUIA;

UCCIIEZIOBATh  3aBHUCHMOCTH  MEXIy  (HU3MYECKHMH  BETUYMHAMU  C
UCTIOIh30BAaHUEM TMPSIMBIX HM3MEpPEHUH, MPH ITOM KOHCTPYHPOBATh YCTAHOBKY,
(dbuKCHpOBaTh PE3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3MUECKUX BEIMYUH B
BUJIC TaOJIUIl U TpadUKOB, IeTaTh BRIBOIBI 110 Pe3yIbTaTaM HCCIICTOBAHUS;

coOro/IaTh MpaBuiIa OE30MacHOTO TpyAa MPH MPOBEICHUHN WCCIICTOBAHHUNA B
paMKax y4eOHOro SKCIIEpUMEHTa, YIeOHO-HMCCIIeNOBATEIILCKOH M TPOCKTHOM
AESTELHOCTH C UCIOJIB30BAaHUEM H3MEPHUTEIBLHBIX YCTPOWCTB M JaOOPATOPHOTO
000py1I0BaHUS;

pemats pacu€THBIE 3aJayd C SBHO 3aJaHHOW (DU3MYECKON MOJIeNbio,
UCTIONB3Ys PU3MYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHAN3a YCIIOBUS 3a/1aduu
BBIOMPATh (PU3UUECKYIO MOJEIb, BBIACIATH (HU3MUECKHUE BEIHMYMHBI U (HOPMYIIHI,
HEOOXOAMMBIE I €€ pelIeHUusi, MPOBOJAUTh PacdEThl U OLEHUBATH PEATBHOCTH
TIOJTyYEHHOT'0 3HAUCHUS (PU3NICCKON BETUIHMHEI;

pelaTh KaueCTBEHHBIC 33/1aUi: BEICTPAUBATh JIOTHYECKH HETIPOTHBOPEUYHUBYIO
IETIOYKY PACCY)KIEHUH C OMopoil Ha W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH |
buznyecKue SBICHHUS,

UCTIONB30BaTh ~ TPH  pEHICHHH  y4eOHBIX  3a7ad  COBPEMCHHBIC
MHPOPMAITMOHHBIC TEXHOJIOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHHMSI, HHTEPIIPETAIIUU
U TIPEACTaBICHUS] yYeOHON M HAYYHO-TIOMYJIIPHOW WH(OPMAINU, TIOTYYEHHOW U3
pa3TMYHBIX UICTOYHHKOB, KPUTHIECKU aHATM3UPOBATH MOJTyIaeMyt0 HHPOPMAITHIO;

MPUBOJNTH MPUMEPHI BKIIaZa POCCUIUCKUX M 3apYOCIKHBIX YIEHBIX-(DU3HKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOIECCOB OKPYKAIIIEr0 MHpa, B Pa3BUTHE
TEXHUKH M TEXHOJIOTHIA,

UCTIOJh30BaTh TECOPETHUYECKHE 3HAHUS MO (PU3WKE B MOBCEIHEBHOW JKU3HU
Wi obecrieueHus: 0€30MacHOCTH TP OOpaIleHHH ¢ MPUOOpaMU U TEXHUYECKUMU



YCTPOMCTBAMH, ISl COXPAHEHUS 3JI0POBbS M COOIIOJCHHUS HOPM IKOJOTHYECKOTO
TIOBEJICHUS B OKPY’KAIOIIEH cpelie;

paboTath B TpymIe C BBHIMOJTHCHUEM pAa3JIMYHBIX COIUAIBHBIX POJICH,
TUIAHUPOBaTh PAa0OTy TPYIIbBI, PAIMOHAIBHO paclpeiesiaTh OOS3aHHOCTH WU
TUIAHUPOBAThH JESATEIHPHOCTh B HECTAHAAPTHBIX CUTYallUsAX, aJICKBATHO OICHUBATH
BKJIaT K&KJIOTO U3 YYaCTHUKOB TPYIITBI B PEIICHNUE pacCMaTPUBAEMOM TIPOOIEMBI.

K xonmy oOydenus B 11 Kiacce mpeaMeTHBIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaxaTh CPOPMHUPOBAHHOCTD Y O0YUAIOIINXCST YMEHUM:

JEMOHCTPHUPOBATh HAa MPUMEpPax pojb U MeCTO (U3UKH B (HOPMUPOBAHHUU
COBpEMEHHOW Hay4YHOH KapTUHBI MHpa, B Pa3BUTUM COBPEMECHHOW TEXHHUKH U
TEXHOJIOTHI, B TPAKTHYECKON NEATEeIHbHOCTH JIIOJEH, IETIOCTHOCTh M EIUHCTBO
bu3NYeCKOi KapTUHBI MUPA,

YUUTHIBATh TPAHHIBl TMPUMEHEHUS W3yYEHHBIX (U3HUECKUX MOJIEIICH:
TOUYCYHBIN AICKTPUUSCKUHN 3apsil, Iyd CBETa, TOUYCHHBIN NCTOUYHUK CBETA, SJCpHAs
MOJIeh aTOMa, HYKJIOHHAs MOJIelh aTOMHOTO sJpa MpPH pPEUmIeHUH (HU3HMUECKHX
3aad;

pacmo3HaBaTh (hU3UYECKHe sBICHUS (TIPOIECChl) U OOBSACHATh UX Ha OCHOBE
3aKOHOB JJICKTPOAMHAMHUKH W KBAHTOBOW (PU3UKH: DJIEKTPUUECKAs MPOBOINUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE ICHCTBUS TOKa, B3aMMOJCHCTBHE
MarHWTOB, JJCKTPOMArHWTHAs WHIYKIWS, JIEWCTBHE MAarHUTHOTO TIONS Ha
MPOBOJHUK C TOKOM W JBWKYIIMICS 3apsj, 3JCKTPOMAarHUTHBIC KOJCOAHHUS |
BOJIHBI, TPSIMOJMHEWHOE pacCIpOCTPaHEHHE CBETa, OTPaXCHHE, MPEIIOMIICHHE,
uHTephepeHnrs, audpakuus © TONApH3alMs CBeTa, MJNCIEPCUS  CBeTa,
dbotoanekTpudeckuit 3pdext (pororddekT), cBeTOBOE NaBiIeHUE, BOSHUKHOBEHUE
JUHEHYaTOro CIeKTpa aTroMa BOJOPOZAA, €CTECTBEHHass M HMCKYCCTBEHHAs

PaaAnOaKTUBHOCTb,
OIINCBIBATb H3YYCHHBLIC CBOMCTBaA BCIHICCTBA (C-)JIGKTpI/I‘IeCKI/Ie, MAardMTHBIC,
OIITHYCCKUC, QJICKTPUYICCKYIO IMPpOBOINMOCTD Pa3’INYHbIX cpeﬂ) )41

ANIEKTPOMArHUTHBIE SIBIEHUS (TIPOLECCHI), HUCHOJIBb3Yd (U3UUYECKUE BEIMYUHBI:
ANEKTPUUECKHUI 3apsll, CUiia TOKA, JJIEKTPUUYECKOE HAMPSHKEHUE, DIIEKTPUYECKOe
COTPOTHUBIICHHE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOJABIKYIAs cuiia, paboTa Toka,
UHAYKIMS MarHuTHOrO 1o, cuia Awmrmepa, cwia JlopeHia, MHIYKTHBHOCTb
KaTyIIKH, SHEPTHsl AJIEKTPUUYECKOTO W MAarHUTHOTO TOJIeH, MEepPUOJ W YacToTa
KosebaHuii B KoJieOaTeNbHOM KOHTYype, 3apsii M cujla TOKa B Ipollecce
FapMOHUYECKUX JJIEKTPOMAarHUTHBIX KoJiebaHuM, (OKYCHOE pacCcTosHuE U
ONTUYECKAsT CWUJIa JIMH3bI, TPU OMHCAHUM TPABUIBLHO TPAKTOBAaTh (U3HUUECKUMN
CMBICII HCIOJNB3YEMbIX BEIUYMH, MX OO0O3HAYEHHUS U EJUHUIBI, YKa3bIBaTh
dbopMyIbl, CBS3BIBAIONIME JIaHHYIO (U3MYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYUHAMU;



ONKCHIBATh H3y4YEHHBbIE KBAHTOBBIC SIBICHUS M MPOILECCHl, HCIOJb3Ys
(du3NYecKre BENMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JJMHA BOJHBI U
4acToTa CBETa, SHEPTUs U UMITYJIbC (POTOHA, MEPUOJ TOJIypaciajia, SHEPTHUs CBSI3U
aTOMHBIX SiZIep, TPU ONUCAHWUU TMPABUIIBHO TPAKTOBATh (U3MUYECKUH CMBICIH
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W E€IHUHHUIIbI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONINE JAaHHYIO (U3MYECKYIO BEIWYMHY C JPYTMMU BeJIUYHHAMH,
BBIUMCIISITH 3HaAUCHHUE (PU3NYECKOI BEJIMUUHBI;

aHANIM3UPOBATh (PU3NUYECKHE TMPOIIECCHl U SIBJICHHUSA, UCIIONb3Ys (PU3NUECKHE
3aKOHBI U MPUHIUIBE: 3aKOH OMa, 3aKOHBI TOCIEA0BATEILHOTO U MapajlieTbHOTO
COEIMHEHUS TMPOBOJIHUKOB, 3akoH J[xoyns—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM
UHAYKIIMH, 3aKOH MPSMOJIMHEHHOT0 paclpOCTPAHEHHs CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHEeHUE DUHIITEHHA aisa PorodddekTa,
3aKOH COXPAaHEHMsI DHEPrUH, 3aKOH COXPAHEHHS UMITYJIbCa, 3aKOH COXpaHEHUS
AIIEKTPUUECKOT0 3apsija, 3aKOH COXPAaHEHHS MAacCOBOTO 4YMcia, MocTynatsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM paslinyaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOE BBIPAXKEHHWE W YCIOBUS (TpaHHIBl, 00JacTH)
NPUMEHUMOCTH;

OTIpeIeNISITh HANIPAaBJICHHE BEKTOPA MHIYKIIUA MATHUTHOTO TOJIsI TPOBOTHUKA
C TOKOM, CUJIbl AMIiepa u cuiibl JIopeHiia;

CTPOUTh M OIUCHIBaTh H300paKeHHE, CO3/1aBaEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh OJKCHEPUMEHTHI MO MCCIEIOBAHUI0 (U3UYECKUX SIBICHUU W
IPOIIECCOB C HCIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX HM3MEPEHHM: MpU 3TOM
dbopmynupoBath MpobiieMy/3ailayy M TUIOTE3y Yy4yeOHOro HSKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO O0O0pYI0BaHUS, MPOBOJIUTH OIBIT U
(bopMyITHpOBaTh BHIBOIBI

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE U3MEPEHHS (PU3UYECKUX BEIUYUH, TIPU
TOM BBIOMPATH ONTHUMAIBHBIN CHOCOO M3MEPEHUsT M HUCIOJb30BaTh M3BECTHHIE
METO/]IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUIA;

UCCJIEIOBAaTh 3aBUCUMOCTH (PU3MYECKUX BEIMYMH C HCIOJIb30BAHUEM
OpSIMBIX HU3MEPEHHM: TpPH HSTOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHpOBATh
PE3YNIbTATHI MOJYYEHHON 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHUJAE TAOIUI U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM MCCIEeI0BaHMUS;

coOro1aTh npaBuiia 0€30MacHOr0 TpyAa MPHU MPOBEJACHUU HUCCIEIOBAHUMN B
pamMKax ydeOHOTO JKCIEPUMEHTa, Yy4eOHO-MCCIEIOBATENbCKON M TPOEKTHOMU
JESTEIBHOCTU C WCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOUCTB M JaOOPATOPHOTO
000py1I0BaHUS;

pemiatb pacy€THBIE 3a7aud C SBHO 3aJaHHON (U3UYECKOW MOJeblo,
UCTIOJIBb3Ys (PU3MUYECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIM3a yCIIOBUA 3aa4H



BbIOUpaATh (HU3MYECKYI0 MOJIENb, BBIACIATh (PU3NYECKHUE BEIUYUHBI U (POPMYIIBI,
HEOOXOMMBbIE ISl €€ peIleHHUs, MPOBOAUTH Pacu€Thl U OIEHUBATH PEATHLHOCTH
MOJIYYEHHOT'0 3HAUeHUs PU3NUECKON BETUYUHBI,

penaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATD JIOTHUECKH HEMTPOTUBOPEUUBYIO
IIENOYKY PACCYXACHHUM C ONMOpod Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue IBICHUS;

UCIIONIb30BaTh ~ MpPU  pElIeHWH  y4yeOHBIX  3a7ady  COBpPEMEHHBIC
MH(GOPMAIIMOHHBIE TEXHOJOTUU JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINU
U TpeJICTaBIeHUsI Y4eOHON U HAyYHO-TOMYJSIpHON MH(OpMAaIuu, MOJTy4eHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOIyHaeMyI0 HH(POPMAIIHIO;

OOBSACHATh TPHUHIIUIBI JEHCTBUA MAaIllMH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX OE€30MaCHOr0 HCIOJIH30BaHUS B MMOBCEIHEBHON
KU3HU;

NPUBOJUTH MPUMEPHI BKIIAJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IPOIIECCOB OKPY’KAIOIIEr0 MHUpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
it o0ecriedeHus: 6€30MacHOCTH MpU OOpaleHUU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPONCTBAMHU, JJIi COXPAHEHHUS 30POBbS U COOJIIOJICHHS] HOPM 3KOJIOTHUYECKOTO
MOBEJICHUSI B OKpYXKAIoIlEel cpesie;

paboTaTh B TpyNIle C BBHINOJHEHHUEM pPA3IUYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIbl, PAIMOHAIBHO pPACHPENeisaTh OOA3aHHOCTH WU
TUTAHUPOBATH JIEATEILHOCTh B HECTAHAAPTHBIX CUTYAllUAX, aJIeKBATHO OLIEHUBATh
BKJIAJ] KaXKJIOTO M3 YYACTHUKOB IPYIIIBI B PEIIEHUE pacCMaTpUBaeMOi TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
HanmenoBanue pa3aesioB  TeM undposBbie
Ne i/ P Konrpoububie | IIpakTnyeckue (mupp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. PUBUKA U METO/IbIl HAYUYHOT' O IO3HAHUSA
1.1 ®u3uKa 1 METOJbl HAYYHOTO TTO3HAHUS 2 bubmorexa [TOK
' A 4 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bubmuoreka [JOK
21 Kunemariika 8 https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2.2 Hlusamuia 10 https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 10 1 1 hitps://m. cdsoo.r/ 74 1bf72
Uroro no pazgeny 28

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOAUNHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 12 | bubmmoreka [JOK
' TEOPUHU https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
. 14 1
3.2 OCHOBEI TEPMOMHAMHUKH https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHUS BEIIECTBA. 7 bu6mmoreka [IOK

@da30BbIE IEPEXOIBI

https://m.edsoo.ru/7f41bf72




Uroro no pazgeny 33
Paznen 4. DJIEKTPOJAUHAMUKA
bubmuorexa [JOK
41 DueKTpoCTatiia 13 https://m.edsoo.ru/7f41bf72
ITocTosHHBIN 3nekTpruyeckuil Tok. Toku B bu6mmoreka [IOK
4.2 16
pa3JIUYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 29
Pe3epBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




11 KVIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
HanmenoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoubublie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOJANHAMUKA
11 MarunuTHO€ 1noJie. DIeKTpoMarHuTHas 16 1 3 bubmmoreka [JOK
' WHIYKIUS https://m.edsoo.ru/7f41c97¢
Uroro no pazgeny 16
Paznen 2. KOJIEBAHUSA U BOJIHBI
71 MexaHu4ecKkue 1 JIeKTPOMarHuTHbIE 13 | bubmmoreka [JOK
' KoJeOaHus https://m.edsoo.ru/7f41c97¢c
MexaHu4ecKkue 1 AJIeKTPOMarHuTHbHIE bubmmoreka [JOK
2.2 7 1
BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubmuoreka [JOK
2. 14 3
3 Onrrika https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 34

Pasnea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJIBbHOCTH

31 OcCHOBBI crieITUAIBHOM TEOPUHN 5 1 bubmmoreka [JOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 5
Pasznen 4. KBAHTOBASI ®PU3UKA
. bubmmoreka [JOK
4.1 DJIeMEHTHI KBAaHTOBOM OTNITHKHU 9 hitps-//m.edsoo.ru/Tf41c97c
4.2 Crpoenune aToma 5 bubmuoreka [JOK




https://m.edsoo.ru/7f41c97¢

4.3

ATOoMHOE PO

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazneny

21

Paznen 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPODPU3UKHU

5.1 DeMeHTBl aCTPOHOMHUHU M aCTPOPUIUKU 8 bubmorexa [TOK
https://m.edsoo.ru/7f41c97¢c

Uroro no pazgeny 8
Pazgen 6. OGOBIAIOILIEE IIOBTOPEHHUE

6.1 O6o06m1aromee MOBTOpEHHE 13 E;ﬁ?;ﬁf;ifﬁﬁfmcwc
Uroro no pazgeny 13
PesepBHOE Bpems 5
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102







TemaTn4yeckoe MIAHUPOBAHUE

10 KUIIACC
Konnue
CTBO DJIEeKTPOHHbIE
Ne Tema ypoka qacoB I[eHTeJIbHOCTb yYuuTeas HH(l)pOBble
n/n ¢ yueToM pabdoyeil mporpaMmbI o0pa3oBaTe/ibHbIE
IHoBTOpenue (54)
n HNHcTpyKTaX M0 TEXHUKE O€3011aCHOCTH. 1
[ToBTOpeHne TeMbl «MexaHUUECKOE ABUKECHUE)»
o [ToBTOpenue tems! «3akoHbl HptoTOHAY, 1 YV CTAHORBJICHHUE JIOBEPUTENBHBIX
«3aKOHbI COXPAHCHHSD OTHOLIEHUH MEXIY YYUTEIEM H €ro
YYEHUKAMH, CIOCOOCTBYIOLIUX
[ToBTOpenue Tembl «MexaHHUECKHE KOeOaHus 1 1 TO3UTHBHOMY BOCIIPUSATHIO YYaI[UMHUCS
3/3 | ponub» TpeOGOBaHM W TPOCKO  yduTens,
IIPUBJICYEHUIO ux BHUMAaHUS K
[ToBTOpeHue TeMbl «DIEKTPOMarHUTHBIE 1 obeyxnaemoli Ha ypoke uHpop Maum{’
4/4 aKTUBU3ALUU ux MI03HABATEIbHON
KonebaHus, «INEKTPOMarHUTHBIC BOJHBD)
JEeSITEIbHOCTH.
CraproBast TuarHoctTudeckas padbora 1
5/5
Paznen 1. PUBUKA U METOJbI HAYYHOT'O NO3HAHUA (24)
6/1 ®dusnka — Hayka o npupoje. Hayunsie 1 [ToOy»xnenune mKoJIbHUKOB coOmonaTh Ha | bubnuoreka [JOK

METO/IbI ITIO3HAHUS OKPYXKAIOIIETO MUpa

OOIIeTIpUHATHIC

ypoke HOPMBI

https://m.edsoo.ru/ff0c32¢e2




1 MOBEJICHUS, MpaBWia  OOMICHUS  CO
CTapIIUMU (YUIUTENSIMU) U CBEPCTHUKAMHU
(mKoJIBHUKAMHM), TPHUHIMIBI  y4eOHOMH

AUCHUIIIIMHBI U CaMOOpraHu3aluy,

MPUBJICYCHNUC BHUMAHUA IIKOJBHHUKOB K

[IEHHOCTHOMY acCIeKTy H3y4aeMbIX Ha
Pounb 1 MecTo pusnku B hopMUpOBaHUN .
ypoKax  SIBICHMW, OpraHu3amus HX

bubmuorexa [JOK

7/2 COBPEMEHHOM HAyYHON KapTUHBI MUPA, B
. . ’ pa6OTI)I c HoﬂyqaeMoﬁ Ha ypoke https://m.edsoo.ru/ff0c33e6
MPAKTUIECKOU e TEIILHOCTH JIIOJICH B 3
COLIMANIBHO 3HA4YMMOW wuHpopMarmen —
WHUIUUPOBAHUE ee 00CYyXICHHUS,
BBICKA3bIBAHUS  YYAIIMMHCS  CBOETO
MHEHHUS TI0 €€ TIOBO/TY, BEIPAOOTKH CBOETO
K HEl OTHOLLICHHUSI.
Paznen 2. MEXAHUKA (284)
Kunemaruka (8u4)
Mexanndeckoe nBmwkeHrne. OTHOCUTEILHOCTh 1 Hcnonp3oBanme BOCIUTATENBHBIX | 10K
noIMoTeKa
8/1 MEXaHMYECKOro ABMKEHUS. [lepeMerenue BO3MOKHOCTEH COAEpKaAHUSA eOHOTO
P ’ P yi https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOpPEHHUE mpeaMera 4Yepe3 JASMOHCTPAIMIO JICTSIM
. 1 MIPUMEPOB OTBETCTBEHHOTO, | bubimoreka [JOK
9/2 PaBHOMEpHOE IPSIMOTMHENHOE IBUKEHUE
IPaXJIAHCKOTO TIOBEJCHHUs, MposiBicHUs | https://m.edsoo.ru/ff0c3620
10/3 Pemenue 3a1au o Teme « PaBHOMEpHOE 1 YEeIIOBEKOTIOOUST W JI0OPOCEPICYHOCTH,
MPSIMOJIUHEHHOE JBMKCHUE qyepes moabop COOTBETCTBYIOITUX
. 1 TEKCTOB I YTEHHUs], 38124 JUIsl pelienns, | Bubmuotexa [JOK
11/4 PaBHOYCKOpEHHOE MPSMOJIMHENHOE IBUKEHUE o
MPOOJIEMHBIX CUTYallui Uit 0OCYXAeHUs |  https:/m.edsoo.ru/ff0c372e
B KJIacce.
12/5 Pemenue 3agau no reme «PaBHOYCKOpEHHOE I




MPSIMOJIMHENHOE JIBUKCHHE

13/6 CBoOoHOE majeHune. Y CKOpeHne CBOOOTHOTO 1 bubmmoreka [JOK
MagcHust https://m.edsoo.ru/ff0c39cc
1477 KpuBonuneiinoe npukenue. /Buxenue 1 bubmmoreka [IOK
MAaTepPUAIbHON TOUKHU 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
15/8 Pemenue 3anau no teme «Knunemaruka 1
TBEPAOTO TEIa»
JAunamuka (104)
[TpuHuMn oTHOCKHTENBHOCTH [ anues. 1
16/1 NuepuunaneHbie cuctemsl oTcyera. [IepBbii bubmorexa [TOK
saxom HuioToma https://m.edsoo.ru/ff0c3be8
Macca tena. Cuna. [IpyHuun cynepno3unuu 1
17/2 cwi. Bropoii 3akoH HIIjmTI;Ha I[?f; ’ ’ bubmorexa [TOK
. https://m.edsoo.ru/ff0c3be8
MaTCpUaJIbHOU TOHKH [IpuMeHeHre Ha ypoOKe WHTEPaKTHUBHBIX
1873 Pewmrenue 3agau no reme «BTopoi 3aK0H 1 bopm paBOTHI yaammxes:
Herroronay WHTEJUICKTYaJIbHBIX urp,
19/4 Tpetuii 3akoH HeloTOHA /U1 MaTepuaibHbIX 1 CTHMYIIUPYFOLIHX nosHaBarensHyto | budmmoreka IIOK
TOYEK MOTHBALMIO IIKOJIBHUKOB; DaGOTHl B https://m.edsoo.ru/ff0c3be8
20/5 3aKoH BCEMHUPHOTO TAroTeHusl. Cuiia TSKECTH. 1 mapax, KOTOpble Yy4aT ImKojbHHKoB | bubmmorexa [IOK
IlepBas kocmMu4eckasi CKOPOCThb B3aHMOICHCTBHIO C APYTHMH JCTHMH. https://m.edsoo.ru/ff0c3d00
Pemrenue 3agau o reme «3akOH BCEMUPHOTO 1
21/6 tarorenus. Cuna tsxectu. [lepas
KOCMHUYECKasi CKOPOCTh
1 bubmuorexa [JOK
22/7 Cuna ynpyroctu. 3akoH ['yka. Bec tena hitps://m.edsoo.rw/fl0c3el8
38 Pemenue 3agau no teme «Cuia ynpyrocru. 1

3akon ['yka. Bec Tena»




Cuna tpenusi. Kosdounuent tpenus. Cuna

bubmuorexa [JOK
24/9 COIIPOTHUBIICHUS IIPU ABUKEHUU TEJIA B
https://m.edsoo.ru/ff0c3{76
KHUJKOCTH WM ra3e
[TocTynarenbHo€ U BpaliarelbHOE ABUKEHNE 1
25/10 a0CoNIFOTHO TBEPOTO Tena. MOMEHT CHITBL bubmmoreka [JOK
[Inedo cunbl. YciioBus paBHOBECHUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
3akoHbl coxpaHenusi B Mexanuke (10u)
NMnynsc MmaTepralbHOM TOYKH, CUCTEMBI 1
bubmuoreka [JOK
26/1 MaTepHalIbHBIX ToUeK. mmynbe cuibl. 3aKkoH
https://m.edsoo.ru/ff0c43d6
COXPaHEHHUs UMITyJbCca. PeakTUBHOE IBUYKEHUE
27/ Pemrenue 3agau o reme «MIMIysbC CUIIBL. 1
3aKOH COXpaHEHUS UMITYIIbCA»
PaboTa u moutHOCTh criibl. Kunetnueckas 1 Eubs OK
e [Tpumen nbamorexa
28/3 SHEprusi MaTepuabHON Touku. Teopema 00 PUMCHCHUC Ha YPOKC HHTCPAKTHBHBIX httos://med 1 004502
- . ps://m.edsoo.ru/ff0c
WU3MEHEHNN KHHETUYECKON IHEPTUH (bopm paboTs! yaIHuxes:
MHTEJJIEKTYyaJIbHBIX urp,
Pemenue 3agau no teme «Pabota u MOITHOCTH 1
. CTUMYJIH ux [I03HABATEIbH
29/4 cwiibl. Kunetnueckas sHeprusi MarepualibHON ympyrom o
. MOTHB ;
Touku. Teopema 00 U3MEHEHUN KUHETUYECKOM OTHBALFIO MKONLHEKOE; paboTel B
SHEPTHI» napax, KOTOpbl€ ydyaT IIKOJIbHUKOB
B3aUMOJICHCTBHIO C WMU JETbMU.
[TorenumaneHas sHeprus. [loTeHnnanpHas 1 a APYT A
30/5 SHEPrus ynpyro aeGopMUpOBAHHON MPYKUHEI. bubmmoreka [JOK
[ToTeHnumanpHas sHeprus Teia BOIU3u https://m.edsoo.ru/ff0c461a
MTOBEPXHOCTH 3eMJIU
[ToTeHuManbHbIE U HEMOTEHIUAIBHBIE CUJIBL. 1
31/6 CBs13b pabOTHI HEMOTEHIIMATBHBIX CHII C bubmmoreka [JOK

H3MEHEHHEM MEXaHUYECKOU OHEPTUH CUCTEMBI
TeJ. 3aKOH COXPAHEHUSI MEXaHUYECKOU

https://m.edsoo.ru/ff0c478¢




SHEPrUu

Pemenue 3a1a4 o Teme « 3aKOH COXpaHEHUSI

32/7 .
MEXaHUYECKOMN IHEPTUM
Jlaboparoprast pabota Nel «VccrnenoBanue 1
33/ CBSI3U PaOOTHI CHIIBI C U3MEHEHHUEM
MEXaHUYECKOH HEPTUHM Tela Ha IpUMepe
PaCTSKEHUS PE3UHOBOTO JKI'yTa
34/9 Pemenue 3anau no teme «Knnemaruka. 1
Jlunamuka. 3aKOHBI COXpaHEHUSI B MEXaHUKE
KonTtponsHast padota Nel mo reme 1
bubmuorexa [JOK
35/10 | «Kunemaruka. JIlnHamMuka. 3aKOHBI
https://m.edsoo.ru/ff0c4b74
COXpaHEHUs B MEXaHUKEY
Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMMKA (334)
OcHOBBI MOJIEKYJISIPHO-KHHeTHYecKoi Teopuu (124)
OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO- 1 [IpuBneyeHne BHUMaHUS IIKOJHHUKOB K
36/1 KMHETUYECKOM Teopruu. bpoyHOBCKOE LIECHHOCTHOMY AacCIEeKTy HW3y4aeMbIX Ha bubmorexa [TOK
' . Y i https://m.edsoo.ru/ff0c4dc2
neuxkerue. Auddy3us ypoKax SIBJIGHUM, OpraHu3aims Hx
Xapakrep IBUKECHHS U B3aUMOJICHCTBUS 1 pabOTEl ¢  TOJY4aeMOW Ha  ypoKe
37/2 4yacTHIl BelecTBa. Mojien CTpOSHHS Ta30B, COLMAIBHO ~ 3HAYMMOH  HH(OpMALKEi.
)KI/IZ[KOCTGfI u TBépI[I)IX TEI Bxirouenue B YPOK HUT'POBBIX IMpPOUCAYp,
1873 Macca mosnexyn. KonudecTso BemmecTsa. 1 KOTOPBIC HOMOTA0T HOJUICpKaTh
TocrosiHHast ABOragpo MOTHUBALMIO I€TEU K IIOJIYYCHHUIO 3HAHUMU.
39/4 TermmoBoe paBHOBecue. Temneparypa u eé 1
n3Mepenue. [kana remneparyp Llenscus
40/5 Wneansusiii ra3 B MKT. OcHOBHOE ypaBHEHHE 1 bubmmoreka [JOK

MKT

https://m.edsoo.ru/ff0c4fde




Pemtenne 3aga4u nmo reme «OCHOBHOE

4176 ypaBHeHue MKT»
AOcoroTHas TemMIieparypa Kak Mepa cpeHei 1
42/7 KMHETUYECKON DHEPTUU JBUKEHUS MOJIEKYIL. bubmorexa [TOK
https://m.edsoo.ru/ff0c511e
YpaBHeHue MeHneneena-Knamnelipona
433 Pemenue 3aga4 o teme «YpaBHEHHE 1
MenneneeBa-Kianeitpona
44/9 3akoH JlanbToHa. 'a30BbIC 3aKOHBI 1
45/10 Pemrenue 3agau o reme «3akoH JlanbToHa. 1
["a30BBIE 3aKOHBD)
Jlaboparoprast pabota No2 «lccrnenoBanue 1
46/11 | 3aBHCHMOCTH MEXIY MapaMeTpaMu COCTOSHUS
pa3peKEHHOTO ra3ay
47/12 W3omporieccel B UI€aIBHOM T'a3€ U UX 1 bubmmoreka [JOK
rpaduyeckoe mpeacTaBIeHue https://m.edsoo.ru/ff0c570e
OcHoBbI TepMoguHAMHUKH (144)
BuyTpeHHss 3Heprus TepMOIUHAMUAYECKON 1
43/1 CHCTEMBI ¥ CIIOCOOBI €€ M3MEHEHUS. [puBiieyeHne BHUMAHHUS MIKOJBHUKOB K | bubmmorexa LIOK
KonuuecTBo TemnoTel u pabota. BHyTpeHHsis [EHHOCTHOMY AaCHEKTy H3ydaeMbIX Ha | https:/m.edsoo.ru/ff0c5952
SHEPrus 0JTHOATOMHOTO UJICAJIBHOTO Ta3a ypOKax  sBIICHWUH, OpraHu3amus Uux
Pemenue 3anau no reme «KonnuectBo 1 paboTel ¢ TmOJNydaeMOW Ha  ypoKe
49/2 TEIUIOTHI U paboTa. BHYTpeHH:s sHeprus COLIMANIBHO 3HA4YMMOW wuHpopMarmen —
OJIHOATOMHOTO MJICAJIbHOTO Ta3a WHUIUUPOBAHUE ee 00CyXJIeHHS,
1 BBICKAa3bIBAHUS  YYAlIUMHUCSA  CBOEro | Bu6muoreka IJOK
50/3 Bunp! Termmonepenaun
MHEHUS TI0 €€ TMOBO/TY, BEIPAOOTKH CBOETO | https://m.edsoo.ru/ff0c5¢36
51/4 VnenpHas TEI0EMKOCTh BEIIECTRA. 1 K HEH OTHOIICHHSI. bubmmoreka [JOK

KonuuecTBo TemnoTsl npu Temonepeaaye.

https://m.edsoo.ru/ff0c5¢36




AmmabaTHBIH Tporiece

Pemenue 3a1a4 1o reme «YaenbHas
TEII0EMKOCTE BelllecTBa. KomnuecTso

52/5 .
TEIUIOTHI TPH Teruonepenave. AnuadaTHbIi
IIPOLIECCH
53/6 [lepBrlii 3aKOH TEPMOIUHAMUKY U €TO 1 bubmmoreka [IOK
IIPUMEHEHHE K U30IIpoLeccaM https://m.edsoo.ru/ff0c5efc
5477 Pemrenue 3aga4d no reme «IlepBbiii 3aKk0H 1
TEPMOIUHAMUKI»
55/3 HeobOpaTumocTh IpoIIecCoB B IPUPOJIE. 1 bubmmoreka [JOK
BTopoii 3ak0H TEpMOAMHAMUKHU https://m.edsoo.ru/ff0c6230
56/9 [Tpunuun neiicreus u KIIJ tennoBoit 1 bubmmoreka [IOK
MAaIIWHBI https://m.edsoo.ru/ff0c600a
57/10 | Hwuxn Kapuo u ero KI1J{ I
58/11 Pemenue 3fmaq o Teme «KII/] TermoBbIx 1
JBUTaTENnei»
59/12 | Dkonornyeckue mpooOIEMBbI TETIIOIHEPT €TUKU I
60/13 O6o6maromuii ypok «MoJekynspHasi Gu3HKa. 1 bubmmoreka [JOK
OCHOBBI TEPMOTUHAMUKIY https://m.edsoo.ru/ff0c6938
KonTtponsHast padbota Ne2 o reme 1
61/14 | «MonexynsapHaas ¢puznuka. OCHOBBI Bubmorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI»
ArperaTHble cocTOsIHMA BellecTBa. @a3oBble nepexoasn! (74)
62/1 [Tapoo6pa3oBaHue U KOHJIEHCALUS. 1 IIpuMeHeHHe Ha ypoKe HHTepakTHBHBIX | bubmnoreka [JOK
Hcnapenue n kunenue bopm paboTHI yuamuxcs: | https:/m.edsoo.ru/ff0c63b6
63/ AOcoI0THAs U OTHOCHTEIIbHAS BIIAXKHOCTD 1 MHTEJUICKTyaJIbHBIX urp, | bubnuoreka IJOK
Bo3ayxa. HacellieHHbI# m1ap CTUMYIUPYIOIIUX MO3HABATCJIbHYIO | https://m.edsoo.ru/ff0c64d8




Pemenue 3amgau no reMe «AOCOJIIOTHAS U

MOTHBAIIUIO IIKOJIBHUKOB.

64/3 OTHOCHUTEJIbHAs BIaXKHOCTh BO3/1yXa.
Haceimennsiit nap»
Teépnoe Temno. Kpucrammyeckue u amopdHbie 1
Tena. AHU30TPOIUS CBOMCTB KPHUCTAJIIOB. bubmmoreka [JOK
65/4
XKunkue kpucramisl. CoBpeMEHHbIE https://m.edsoo.ru/ff0c65{0
MaTepuabl
66/5 [InaBnenue u kpucraumM3anus. Y aeabHas 1 bubmmoreka [JOK
TeruioTa TiaBiieHus. CyonuManus https://m.edsoo.ru/ff0c6708
1 bubmuoreka [JOK
67/6 VYpaBHeHHE TEIUIOBOTO OaaHca
p https://m.edsoo.ru/ff0c6820
68/7 Pemenue 3agau o teme «YpaBHEHHE 1
TEIUIOBOTO OajlaHCcay
Paznen 4. DJIEKTPOJIMHAMMUKA (294)
Juexktpocratuka (134)
69/1 DnexTpu3anus Tei. DIEKTPUIECKUil 3apsi. 1 [IpumeHeHre Ha ypoke HMHTEpPakTUBHBIX | bubamoreka [JOK
JIBa BU/1a DIIEKTPUUECKUX 3aPsI0B bopm paboThI yuamuxcsi: | https://m.edsoo.ru/ff0c6bcec
[IpoBOAHUKH, TUIIIEKTPUKHU U 1 HHTE/UICKTYAJIbHBIX urp,
bubmuoreka [JOK
70/2 MOJTYITPOBOIHUKHU. 3aKOH COXPAHECHUS CTUMYJINPYIOIINX [TO3HAaBaTC/IbHYIO
https://m.edsoo.ru/ff0c6bcc
JJIEKTPUUECKOTO 3apsiaa MOTHUBAIINIO ITKOJIBHUKOB.
7173 B3aumopeiictBue 3apsaoB. 3akon Kynona. 1 Hcnonsosanme BOCITHTATEIILHBIX | B 6moTexa HOK
TodeuHbI ANEKTPUUECKUN 3apsiT BO3MOKHOCTEH  COZepHKaHNs  ydeQHOro https://m.edsoo.ru/ff0c6ced
) IpeaMeTa 4epe3 JAEMOHCTPALUI0 JAETAM
72/4 Pemenne 3agau o teme «3akon Kymnonay NPHMEpOB OTBETCTBEHHOTO,
Hampsxk€HHOCTB IEKTPUYECKOTO MOJI. 1 TPpaXxAaHCKOTO TIOBCACHUS, IPOABJICHUA
bubmuorexa [JOK
73/5 [TpuHIMIT CyNEPIO3UIUU ANEKTPUUECKUX YEeIIOBEKOTIOOUST W JIOOPOCEPICYHOCTH,

nosiel. JInHum HanpsKEHHOCTH

https://m.edsoo.ru/ff0c6df2




74/6

Pemrenne 3agaud no reme «HampsxéHHOCTD
aNeKTpudecKkoro nosst. [IpuHnumn
CYNEPIIO3ULUU IEKTPUYECKHUX TTOJICH»

75/7

PaboTa cui 31eKTpoCTaTHIeCKOro MOJIs.
Ilotennuman. Pa3HoCTh TOTEHIINAIOB

76/8

[IpoBOAHMKHM U JUDIIEKTPUKHU B
AJIEKTPOCTATUYECKOM MoJIe. JIu3neKTpuuecKkas
MIPOHUIIAEMOCTh

77/9

Onexrpoémkoctb. KonaeHncarop

78/10

ONeKTpOEMKOCTD IIOCKOTO KOHJIEHCATOPa.
DHeprus 3apsKEHHOT0 KOHJEHCATopa

79/11

Pemenue 3a1a4 o teme «IE€KTPOEMKOCTb.
DHeprusi 3aps>KeHHOTO KOHJIEHCATOPay

80/12

Jlaboparoprast pabota Ne3 "M3mepenue
ANEKTPOEMKOCTH KOHJeHcaropa'

81/13

[TpuHIMIT NEWCTBUA U IPUMEHECHHUE
KOHJIEHCATOPOB, KOMIMPOBAJILHOTO ariapara,
CTPYHHOTO MPUHTEPA. DJIEKTPOCTATUYECKAS
3amuTa. 3a3eMIIeHUE AIEKTPOopruOopoB

gepes moabop COOTBETCTBYIOITUX
TEKCTOB JUIS YTSHHUS, 3a/1a4 JIJISl PEIICHUS,
MPOOIEMHBIX CUTYAIMi U 00CYKIeHUS

B KJIacCcCc€.

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6f00

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7018

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7126

bubmuorexa [JOK
https://m.edsoo.ru/ff0c72c0

IHocTosinubIN d1ekTpUYecKuil TOK. Toku B pasanunbIx cpeaax (164)

82/1

DNEeKTpUUYECKUI TOK, YCIIOBUS €TI0
cymectBoBanus. [loctossHubIN ToK. CHiia TokKa.
Hanpsoxkenne. Conpotusienue. 3akoH Oma
JUIS y4acTKa Lenu

1

83/2

Pemenne 3amau o Teme «Cuia Toka.
Hanpsoxkenne. Conpotusienue. 3akoH Oma

[TpuMeHeHHe Ha YpOKE HMHTEPAKTUBHBIX
dbopMm YUaIuxcs:
HUHTEIUICKTYaIbHBIX urp,

CTUMYJIUPYIOIIUX
MOTHBALIMIO IIKOJBHUKOB;

paboThI

M03HABATEIIbHYIO
paboTel B




U ydaCTKa LCIIn»

84/3

[MocnenoBarenbpHOE, MapalieNibHOE,
CMEIIAHHOE COCTMHEHUE MTPOBOIHUKOB.
Jlaboparoprast pabota Ne4 «l3yuenue
CMEIIAHHOTO COCUHEHHS PE3UCTOPOBY

85/4

Pemrenne 3ama4 o teme «IlociaegoBarensHoeE,
napajielibHOe, CMEIIAaHHOE COCTUHCHHE
HpOBOZ[HI/IKOB))

86/5

PaboTa 1 MOLTHOCTH JIEKTPHUUECKOTO TOKA.
3akon Ixoyns-Jlenma

87/6

Pemenue 3a1au o Teme «Pabota u MOITHOCTH
ANEKTPUUECKOTO ToKa. 3akoH Jxxoymnsa-Jlenia»

88/7

3axoH Oma Jy1sl TOJTHOM (3aMKHYTOM )
NeKTpudecKkoi nenu. KopoTkoe 3ambIkaHue.
Jlaboparoprast pabota Ne5 «M3mepenue 3J1C
MCTOYHHMKA TOKA ¥ €r0 BHYTPEHHETO
COIPOTHUBIICHUS»

89/8

Pemrenue 3agau o teme «3akon OMma Jist
MOJTHOM (3aMKHYTOM ) SJIEKTPUUYECKOM TN

90/9

DneKTpOHHAs MPOBOAUMOCTD TBEPABIX
METaJUIOB. 3aBUCHMOCTH COTIPOTUBIICHUS
METaJUIOB OT TEMIIEPATYPHI.
CBepXxnpoBOIMMOCTh

91/10

Onexkrpuyeckuil TOk B Bakyyme. CBoiicTBa
AJIEKTPOHHBIX ITYYKOB

92/11

[TorynpoBoTHUKH, MX COOCTBEHHAS U
MpUMecHasi IpoBOAUMOCTh. CBOICTBA p—n-
nepexojia. [1oyrpoBoTHUKOBEIE PUOOPHI

rnapax, KOTOpbIE ydaT IIKOJIbHHKOB
B3aUMOJICHCTBHIO C IPYTHUMHU JETBMH.
BxiroyeHue B ypok MIPOBBIX MPOLENYD,

KOTOpBIE IIOMOTal0T MOJIepKaTh
MOTHUBALIMIO JIETEN K NOJYYCHHUIO 3HAaHUH,
HaJa)KUBaHUIO MTO3UTUBHBIX
MEKJIMYHOCTHBIX OTHOILIEHUN B KJIAcce,
IIOMOTal0T YCTaHOBJICHHUIO
noOpoxenarenbHOH  atMocdepbl  BO

BpeMs ypokKa.

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7410

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

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




DNeKTpUYEeCKUil TOK B pacTBOPAx U pacriiaBax

bubmuorexa [JOK

93/12 | >NEKTPOIUTOB. DIEKTPOTUTHUECKAS
p p https://m.edsoo.ru/ff0c82ba
JUCCOIMAIUA. DIIEKTPOIIU3
DJEKTPUYECKUN TOK B razax. 1
. . bubmmoreka [JOK
94/13 | CamoCTOATENbHBIN U HECAMOCTOSITEIILHBIH
https://m.edsoo.ru/ff0c84ae
pa3psa. Monnus. [1nasma
DnexTpuueckrue NpuOOpbI U YCTPOICTBA U UX 1
95/14 | mnpaktuveckoe npumenenue. [IpaBuna bubmorexa [TOK
' https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MaCHOCTH
1 bubmuoreka [JOK
96/15 | Oo6obmaromuit ypok «IJIEKTPOTTHAMIKAY
P P https://m.edsoo.ru/ff0c88be
KonTtponsHast padota Ne3 o reme 1
97/16 «Qnekrpocraruka. [locTosiHHBII bubmmoreka [IOK
ANEKTPUYECKU TOK. TOKH B pa3iauyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
IloBTOpeHue (54)
98/1 [ToBTOpEHHE TEMBI « MeXaHUKa» I Brmogerne B ypox HIDOBEIX IPOLEAYP,
KOTOpPLBIC TOMOTaroT NOAACPKATE MOTHUBAIIUIO
99/2 [ToBTOpenue Tembl «MouekynspHas GU3NKa» I JIeTedl K TONYYEHHIO 3HAHMH, HAJAKUBAHUIO
1 MO3UTHUBHBIX MEKJINUYHOCTHBIX OTHOIIECHUM B
100/3 | TloBTopenwue TeMbl «TepMoaMHAMHKAY Kiacce, [IOMOTAIOT YCTAHOBJICHUIO
oOposkenaTenbHOi aTtMocdepbl BO BpeMms
101/4 | TIloBTOpeHuE TeMbI «DIEKTPOAMHAMUKA : . 1 bep ’ bubmorexa [TOK
Ka. UMEHEHH! H K
ypoka PHUMCHCHUE a YPOKC | hitps://m.edsoo.ru/fl0c8c56
) MHTEPAKTUBHBIX bopm paboTHI
yUaluXxcs:  WHTEIUICKTYalbHBIX  HT),
. CTUMYJIUPYIOIIUX IIO3HABaTCIIbHYIO BuoOnuoTeka ]_IOK
102/5 | UtoroBslii ypok
MOTHBAIMIO IIIKOJHLHUKOB; pPaboTel B | https:/m.edsoo.ru/ff0c8f6c

napax.




11 KJIACC

KoaunuecTB I[eHTeJ'II)HOCTI) 3J1eKTp0HHbIe
Ne 0 Hacos yamreas undposkie
Tema ypoka C yueTom
n/n paGoueii oOpa3oBaTe/ibHbIE
NPOrpamMMblI pecypcebl
BOCIIMTAHUA
IToBTOpeHHUE (54)
HNHcTpykTax no 1 YcraHoBiieHHE
TEXHUKE JIOBEPUTEITHHBIX
n 0€301acHOCTH. OTHOIIICHU
IToBTOpEHUE TEMBI MEXKIY
«Du3nKa U METOIBI YUHUTEIIEM U €ro
Hay49HOTO TIO3HAHUS» YYCHHKAMHU,
2 [ToBTOpEHME TEMBI 1 CII0COOCTBYFOLIH
«MexaHuKa» X TO3UTHBHOMY
[ToBTOpEHUE TEMBI 1 BOCIHPHATHIO
3/3 «ModexymnsapHas yqamHMHC’f
busikar TpeOoBaHUN U
[ToBTOpEHME TEMBI 1 HpOCKO yuHTes,
4/4 IIPUBJICYEHUIO
«TepMmoauHaMuKa»
WX BHUMaHUA K
I 00cyxmaemMoit Ha
ypoKe
5/5 [ToBTOpEHUE TEMBI HHbOpMALHY,
«DNEKTPOTMHAMHKA) AKTUBM3AIMH UX
MO3HABATEIbHOU
NEeSITEHHOCTH.
Paznen 1. QJIEKTPOJIMHAMMUMKA (164)
MarnuTHoe noJie. JjieKTpoOMarHuTHast uHAYKuus (164)
[TocrosiHHBIE 1 [ToOyxnienue
MAarHUTBI U UX IIKOJIEHUKOB
B3aMMO/ICHCTBUE. co0o1aTh Ha
MaruauTHO€ ToJIe. YpOKe bubmorexa LHOK
6/1 . https://m.edsoo.ru/ff0c97
BekTop maruutHOM OOIIeTIPUHSATHIE 78
uHIyKIWU. Jlnaun HOPMBI o
MarHuTHOH IIOBEJICHUS,
WHIYKIHHA IpaBuia OOLICHUS
MaruuTtHoOE 110J1€ 1 co CTapIIUMHU
IPOBOTHUKA C (yaurensmu) W | Bu6mmorexa LIOK
7/2 TOKOM. OIBIT CBEPCTHUKAMU https://m.edsoo.ru/ff0c98
Dpcrena. (mKOIBEHUKAMH), fe

B3aumoencreue




IMPOBOAHUKOB C IIPUHIMIIBI

TOKOM y4e6HOI
JlaGopaTopHas 1 AUCUUIUIMHBL |
pabota CaMOOPraHM3alMA | Bugmiorexa [IOK
8/3 Nel «M3yqenne ; IIPUBJICICHUC | https://m.edsoo.ru/ff0c98
MarHUTHOTO TIOJIs BHUMAaHUS fe
KaTYIIKA C TOKOMY IIKOJBHUKOB K
JleiicTBHE 1 HEHHOCTHOMY
MAarHuTHOTO ITOJIs aCIIeKTy BuGuorexa [IOK
9/4 Ha ITPOBOJTHUK C M3y1acMBIX Ha | https://m.edsoo.ru/ff0c9a
ToxkoM. Cuia ypOKax SBIEHHH, | ¢
Awmrnepa. opraHusanus HX
JlaGoparoprast 1 paboTEI o€
pa6ota Ne2 nojydyaeMoil  Ha
«Hccnenosanne YPOKE  COLHMATLHO
10/5 | meiictBust SHATAMOM
IOCTOSIHHOTO undopmanmen  —
UHHUIMUPOBAHUEC

MarHuTa Ha paMKy ¢
ee  00CyXIeHUs,

TOKOM»
BBICKa3bIBAHUS
Pemenue 3anau no 1
aIUMHUCS
11/6 teme «Cuia v
CBOEro MHEHUS 110
Ammepay
" ee MTOBOJTY,
[eiicTBue 1
BbIPaOOTKHU

MarduTHOTI'O I10JI14A o
CBOCTI'O K HEUu

Ha JBIKYILYIOCS bubnuorexa [JOK
OTHOIICHHUS.
12/7 3apsKECHHYIO https://m.edsoo.ru/ff0c9d
gactuny. Cuia 4

Jlopenma. PaGora
cunel Jlopenia

Pemrenne 3agau no 1
13/8 teme «Cuia
Jlopenua»
DIIEKTPOMArHUTHAS 1 Vcnosb3oBanne
mHyKims. [ToTok BOCIUTATEIIBHBIX
BEKTOpA MarHMTHOM BO3MOKHOCTCH
14/9 unaykuuu. 9J1C CONCPIKAHNA
y4ueOHOTO

UHIYKIUU. 3aKOH
npeaMera  4epes

JIEMOHCTPAIHIO

AIEKTPOMAarHUTHOM
nHaykuun Papanes

CTsIM IIPHUMEPOB
Perenne 3a1au o 1 A p p

15/10 | Tteme
«INEeKTPOMarHUTHA

OTBETCTBEHHOTO,
IpaXKJaHCKOTO




s HHOAYKIO U

16/11

Jlaboparopnas
pabotaNe3
«HccnegoBanue
SABJICHU S
3IEKTPOMAarHUTHOM

VHJTYKLAW»

17/12

NHAYKTUBHOCTS.
SIBmenue
CaMOMWHTYKIIHH.
DJ1C
CaMOUWHTYKIIHH.
OHeprus
MAarduTHOTO IOJIS
KaTYIIKA C TOKOM.
DNEeKTPOMarHuTHOE
oJie

18/13

Pemenue 3anau no
TeMe
«HOYKTUBHOCTb.
OHeprus
MAarHUTHOTO TOJIS
KaTyILIKU C TOKOMY

19/14

Texundeckue
YCTpPOMCTBA U UX
MPUMEHEHHUE:
IIOCTOSIHHBIC
MarHHUTEHI,
3IEKTPOMAarHUThI,
3IEKTPOIBUTATENb,
YCKOPHUTEIHN
3JIEMEHTapHBIX
YaCTHII,
WHIYKIIMOHHAS
Ieyb

20/15

O6o006maromuit
ypok «MarnutHoe
ToJe.
DOneKTpoMarHuTHas
WHTYKITHS

21/16

KontponbHas
pabota Nel o teme

MTOBE/ICHUS,
MIPOSIBIICHUS
YEJIOBEKOJIIOOMS 1
100pOCePACUHOCT
U, 4depe3 moadoop
COOTBETCTBYIOIIN
X TEKCTOB JUIS
YTCHHSI, 33724 JIIs
peIICHuUS,
POOJIEMHBIX
CUTYyalHUil s
00CYXIeHHS B
KJ1acce.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal
50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca6
00

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab
82

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad
58




«MaruuTHOE€ II0JI€.
DOneKTpoMarHuTHas
WHTYKITUS
Paznen 2. KOJIEBAHUS U BOJIHBI ( 34 4)
Mexann4yeckue M 3JIeKTPoMarHuTHble Kojaedanus (134)
CBoOo1HBIE 1 [Ipumenenue Ha
MEXaHUIECKHE ypoKe
KoJeOaHusl. MHTEPAKTUBHBIX
I'apmonnueckue bopm paboThI
KoJieOaHusl. yUalmxcs: bubmorexa LHOK
22/1 https://m.edsoo.ru/ff0caf
YpaBHeHue MHTEJUICKTyaJIbHBI 06
rapMOHHYECKUX X urp,
KoJIeOaHMi. CTUMYJIUPYIOITUX
[IpeBpamienue MO3HABATEIbHYIO
SHEPTHH MOTUBAIIHIO
Pemenne 3amaq mo 1 IIKOJIbHUKOB,
TeMe paboThl B Mapax,
«I"apMmoHnYECKHEe KOTOPBIC y4at
23/2 KoJIcOaHus. HIKOJIbHUKOB
YpaBHeHue B3aMMOJICHCTBHIO
rapMOHHMYECKHUX ¢ ApYrumMu
KOJIeOaHMID» ACTbMU.
Jlaboparopnas 1 BrUOYCHIE B
pabota Ned YPOK HUTPOBBIX
«HccaenoBanme pomeyp,
3aBHCHMOCTH KOTOpHIE
24/3 nepuojaa Nianmx TOMOTAIOT
KoJieOaHu# Tpy3a Ha IO UIEpIKATS
HUTH OT JUTHHBI MOTHBAIHAIO JeTeH
HUTHU U MacChI " IOy HEHHIO
rpysa» 3HAHHH,
KonebarenbHblit 1 HAIAKHBAHMIIO
KOHTYD. MTO3UTUBHBIX
CBoboanbIe MEKIMYHOCTHBIX
ANIEKTPOMArHUTHBIC OTHOIIEHHIA B
EZEZJ?:EZ’; B Knacee, OMOTaior | o o o ITOK
25/4 YCTaHOBIICHHIO https://m.edsoo.ru/ff0cb8
KOJIeOaTeIbHOM N0GPOKENATENBHO | ()
KOHTYp€. AHaJIOTHs it arMoctepsl BO |
MEKLY BpeMsl ypOKa.
MEXaHUYECKUMH U
AIEKTPOMArHUTHBIM
M KOJeOaHUAMU




26/5

®opmyna TomcoHa.
3aKOH COXpaHEHUs
DHEPTUU B
UaeaTbHOM
KoJie0aTeIbHOM
KOHTYypE

27/6

Pemenne 3amaq mo
Teme «Dopmyna
Tomcona. 3akoH
COXpaHCHHUS
DHEPTUU B
HJICAILHOM
KoJ1e0aTeIbHOM
KOHTYpPE»

28/7

[IpencraBnenue o
3aTyXarlux
KOJIeOaHUsIX.
BeiHyX1eHHBIE
MEXaHUYECKUE
KoJieOaHusl.
Pesonanc.
BreiHyX1€eHHBIE
AJIEKTPOMAarHUTHBIE
KojeOaHus

29/8

[lepeMeHHBIH TOK.
CunycougabHBINA
IIEPEMEHHBIN TOK.
MomHocTh
IIEPEMEHHOTO TOKA.
AMIUTUTYAHOE U
JENUCTBYIOIIEE
3HA4YECHHUE CUIIBI
TOKA M HAMPSHKEHUS

30/9

Pemenne 3amaq mo
teme «llepemeHHbII
TOK»

31/10

Tpanchopmatop.
[Ipoussoactso,
nepeaayda u
noTpebiieHne
AIEKTPUUECKON
SHEpPruu

Opraauzanus
medcTna
MOTHBHPOBAHHBIX
U PYIUPOBAHHBIX
yYalmxcsi HaJl ux
HEYCIIEBAIOIINMU
OJTHOKJIAaCCHUKAM
U, JTAfOIIero
IIKOJEHUKAM
COITMAIIBLHO
3HAYUMBIA  OIBIT
COTPYIHUYECTBA U
B3aMHOM

IIOMOIIIH.

bu6mmoreka [IOK

https://m.edsoo.ru/ff0cb9

c4

bu6mmoreka [IOK

https://m.edsoo.ru/ff0cbb

86

bu6mmoreka [IOK

https://m.edsoo.ru/ff0cbd

34




Pemenne 3a1au o

32/11 TeMe
«Tpanchopmarop»
YerpolicTBo 1 1
MPAKTUYECKOE
MIPUMCHCHHE
bu6mmoreka [IOK
ANEKTPUIECKOTO
33/12 https://m.edsoo.ru/ff0cc3
3BOHKA, TeHEpaTOpa 24
MIEPEMEHHOI0 TOKa, o
JIMHUAMN
AJIEKTpoIepead
DKOJIOTUYECKHE 1
PUCKH TIPH
MIPOU3BOJICTBE
AJIEKTPOIHEPTUH.
34/13 | Kymnbrypa
WCTIOTB30BaAHUS
AIIEKTPOIHEPTUH B
MMOBCEAHEBHOM
KU3HH
Mexanuuyeckue U 3JIeKTPOMATHUTHBIE BOJHBI (74)
Mexanunueckue 1 [Ipumenenne Ha
BOJIHBI, YCIIOBHS ypoKe
pacpoCTpaHCHHUS. WHTEPAKTHBHBIX
bu6mmoreka [IOK
[Tepuoa. CxopocTh bopm paboThI
35/1 https://m.edsoo.ru/ff0cca
pactpoCTpaHeHUs U YYAIIUXCS: 54
JUTMHA BOJIHBI. WHTEJUICKTYaJIbHBI |
ITonepeunsie u X urp,
MIPO/I0IBHBIE BOJIHBI CTHUMYJIHP YEOIIIHX
Pemenne 3agaq mo 1 [O3HABATCIILHYIO
teme «llepuon. MOTHBALHIO
36/2 CkopocTb IIKOJIbHUKOB;
pacnpoCcTpaHeHus U pabotel B Tmapax,
JUTUHA BOJIHBDY KOTOpBIE y4ar
3Byk. CKOpOCTH 1 IIKOJIBPHIKOB - OK
7 nOIMoTEeKa
s 3ByKa. TPOMKOCTS B3aHMO/ICHCTBHIO puommores n .
ttps://m.edsoo.ru/ff0ccc
3ByKa. Bricota ¢ ApyrumMu 0
Oc
tona. Tembp 3ByKa ACTEMA.
DJEeKTPOMArHUTHHIC 1
. bubnuorexa [JOK
BOJIHBI, UX CBOMCTBA
38/4 https://m.edsoo.ru/ff0ccfe

n ckopocts. [Ikana
AJIEKTPOMArHUTHBIX

0




BOJIH

[IpuHIHNBL 1

paanuoCBs3U U
39/5 TEJIEBUJICHUS.

PasButue cpencrs

CBSI3H.

Pagnonokanus

Pemenue 3agau no 1

TeMe
40/6 «MexaHu4yeckue u

AJIEKTPOMArHUTHBIC

BOJIHBI»

KonTposbHas 1

paGota N2 bubnuorexa [JOK
41/7 https://m.edsoo.ru/ff0cc6

«Konebanus u po

BOJIHBI» -

OnTuka (144)

[IpssMmonmHENHOE 1 Hcnonp3oBanue

pacnpocTpaHeHue BOCIIUTATEIbHBIX

CBETa B BO3MOKHOCTEH bubimoreka [IOK
42/1 OJHOPOJIHOM Cpeie. coaepKaHus https://m.edsoo.ru/ff0cd3

Toueunbrit y4e6HOTO 50

HMCTOYHHK CBETA. npeaMera  4epes

JIyu cBera JEMOHCTPALIUIO

OTtpaxkeHue cBera. 1 ACTAM  IIPUMEPOB

3aKOHBI OTPAKECHUS OTBETCTBEHHOIO, Bu6nunoreka LIOK
43/2 ceera. [locrpoenue TPAXKIAHCKOTO https://m.edsoo.ru/ff0cd4

n300pakeHH B MOBEICHUS, e0

IJTOCKOM 3€pKajie HPpOABJICHUA

TTpenomienue 1 YEJIOBEKOJTIOOHS 1

cera. [TomHoe AobpocepaeuHoCT

BHYTPEHHCE u, dYepe3 moadop

OTpasKeHHe. COOTBETCTBYIOIIU bubnuoreka HOK
44/3 IpenenbHELi yron X TEKCTOB JUIsi }flétps://m.edsoo.ru/ffOcd7

IOJIHOTO YTEeHHUs, 3a7a4 Uil |

BHYTPEHHETO PpeLICHNMA,

OTpaKeHus POOJIEMHBIX

Pewmrenne 3agau no 1 cHTyatiH A

teMe « OTpakeHue obeyxaenns B
45/4 KJ1acce.

" INPCIIOMIICHHUC
CBETa»




46/5

Jlaboparopnas
pabota No5
«13mepenue
MoKa3aTens
PETOMIICHUS
CTEKJIa»

47/6

JIMH3EL
[Toctpoenue
M300paKeHHI B
nuH3e. opmyna
TOHKOM JIMH3EL.
VBenuueHue TUH3EI

48/7

Pemrenue 3aga4d o
teme «Dopmyna
TOHKOMU JIMH3bI»

49/8

Jlaboparopnas
pabota Neb
«HccnegoBanue
CBOICTB
M300paKeHU B
JTUH3AX»

50/9

Jucnepcus ceera.
CII07KHBIN COCTaB

oenoro ceeta. LIger.

51/10

Jlaboparopnas
pabota No7
«Habmtonenne
TIMCTIEPCUU CBETa»

52/11

WnuTtepdepennus
ceta. Judpakuus
CBETA.
JudpakiuroHHas
peérka

53/12

Pemenne 3agaq mo
TEME
«dudpakuuonHas
pereTka

54/13

[Tonepeunocth
CBETOBBIX BOJIH.
[Tonspuzanus ceera

55/14

Onruueckue
npuoOopsl U

[Ipumenenne Ha
ypoke
MHTEPAKTUBHBIX
bopm paboThI
yUalmxcs:
MHTEJJIEKTYaJIbHbI
X urp,
CTUMYJIUPYIOIIHUX
[103HABATEIbHYIO
MOTHBAIUIO
IIKOJIbHUKOB;
paboTel B Mapax,
KOTOpbIE yuar
IIKOJIbHUKOB
B3aNMOJICHCTBHIO

C JIPYTrUMH
JIETHMU.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd6
Ta

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cdd
le

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ced
22

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf0
2e




YCTpOMCTBA U
YCIIOBUSA UX
0e3011acHOTO
HpHMCHCHHﬂ

Pazzea 3. OCHOBBI CIEIIMAJIbHOW TEOPUH OTHOCHUTEJIBHOCTMH (54)

OcHOBBI ClIEMATBHON TEOPUU OTHOCUTEIBLHOCTH (54)

1 [IpuBneuenue
BHUMAaHHUS
IIKOJIBHUKOB K
I'panniibt LIEHHOCTHOMY
MIPUMEHUMOCTH aCIIeKTY
3};1(:;1;1;&;1(014 H3YHACMbIX Hva bubnnorexka HOK
56/1 YpoKax SABICHUM, | piins://m. edsoo.ru/ff0cf8
Hocrynarst OpraHusalus WX | go
CTIeUANBHOM paboTHI c
Teopun IoJy4aemMou  Ha
OTHOCHTEIIEHOCTH YpOKE COLHMAIBHO
3HAYUMOU
uHpopmanuen.
OTHOCHUTENBHOCTH 1 [Ipumenenne Ha
OJHOBPEMEHHOCTH. YpOKe bu6mmoreka [IOK
5772 3ameieHne WHTEPAKTUBHBIX https://m.edsoo.ru/ff0cfa
BPEMEHHU U bopm paboter | 42
COKpAILEHUE JJTUHBI YUaIIAXCS:
DOHeprus U UMILYJIbC 1 HHTEIUICKTYaIbHBI
PEIATUBUCTCKON X urp,
qactuisl. CBsA3b CTUMYJIMPYIOINX bubmorexa HOK
58/3 MACCHI C SHEprHei I [T03HABATE/BHYIO }g;tps://m.edsoo.ru/ffOCfc
HUMITYJIECOM. MOTHBALHIO T
OHeprust NoKos HIKO/IBHHKOB.
Pewmrenne 3agau no 1
teMe «OnTuka.
50/4 OcHOBBI )
CTIeHaTbHOM
TEOpUH
OTHOCUTEIILHOCTH
KonTposbHas 1
pabota Ne3
«Ontuka. OCHOBBI bubmorera [TOK
60/5 . https://m.edsoo.ru/ffOcfof
CTeHaTbHON 0
TEOpUH

OTHOCHUTCIIBHOCTH»




Pa3znen 4. KBAHTOBASA ®U3UKA (214)

DJieMeHThl KBAHTOBOMH onTukH (94)

61/1

®otonbl. DopMmyna
[Inanka. DHeprus u
UMITYJbC GOTOHA

1

62/2

Perenne 3a1au o
TeMe «DOTOHBI

63/3

OTKpbITHE U
HCcCIe0BaHue
dboTorddexra.
Ompiter A. T'.
CroneroBa

64/4

3aKoHBI
dbotorddexra.
VYpaBHeHue
DUWHIITeHHA IS
dboTorddexra.
«KpacHas rpanuna»
dboTordpdexra

65/5

Pemenue 3anau no
TeMe «YpaBHEHUE
DUWHIITeHHA IS
dboTorddexrar

66/6

JlaBiieHue cBeTa.
Omnsiter 11. H.
Jlebenena.
XuMH4IecKoe
JNIEUCTBUE CBETA

67/7

Pemenue 3amgay mmo
TeMme «/laBneHue
CBETa»

68/8

Texunueckue
YCTpOMCTBA U
MIPAKTUIECKOE
MIPUMCHCHHE:
(hoTOdNIEMEHT,
(dhoTomaTUHK,
coJiHe4yHasi OaTapes,
CBETOIMO]T

69/9

Pemenue 3aga4q o
TeMe «DJIIEMEHTBI
KBAHTOBOI OIITUKW)

[IpuBneuenue
BHUMAaHUS
ITKOJILHUKOB K
LIEHHOCTHOMY
acreKkTy
M3Yy4aeMbIX Ha
YpOKax SIBJICHUH,
OpraHuzanusi HUx
paboThI c
MojiyyaemMol  Ha
YpOKE COLMAIbHO
3HAYUMOU
uHpopmanuen.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cfe
16

bu6moreka [IOK
https://m.edsoo.ru/ff0cffc
4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d01
5e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d04
a6

bu6mmoreka [IOK
https://m.edsoo0.ru/ff0d03
02




Ctpoenue atoma (54)

Mogens aroma 1 [IpuBneuenue
Tomcona. OnbITEI BHHUMAaHHUS
Pezepdopna o [IKOJILHUKOB K | Bubmmorexa [JOK
70/1 paccesiHUIO 0. [IEHHOCTHOMY https://m.edsoo.ru/ff0d09
YaCTHULI. acreKkTy la
[Inanerapnas N3y4aeMbIX Ha
MO/JIENIb aTOMa yYpOKax SIBJIICHHH,
1 opranusanus ux | bubmmoreka [JOK
71/2 [Toctynarel bopa paboThl C | https:/m.edsoo.ru/ff0d0a
noixyyaemMoii Ha | fa
Pemenne 3agaq mo 1 YPOKE COLHAIBHO
72/3 teme «llocTynarel 3HaYUMON
Bopa» nHpopmanuen —
Wsyuenue u 1 WHUIIMHPOBAHUE
HOTJIOIIEHHE ee  00CyKeHHUS,
(OTOHOB IIpH BBICKA3bIBAHUS Bu6morexa [[OK
73/4 nepexoje aToMa ¢ ydamuMHCs https://m.edsoo.ru/ff0d0a
OJIHOTO YPOBHsI CBOEr0 MHEHHA 0 | fa
SHEPTrUM Ha JPYyroi. ee IIOBOLY,
Bungs! criektpos BBIPAOOTKH
BOJIHOBBIE 1 CBOEro K HeH
CBOWCTBA YaCTHII. OTHOIICHUA.
Bonnsl ne bporins.
KoOpIIyCKyIspHO- bubnnorexka HOK
74/5 z https://m.edsoo.ru/ff0d0c
BOJIHOBOH JTyaJIi3M. a8
CriontanHoe u o
BBIHY)KJICHHOE
U3ITy4YeHUE
ATtomMHoe siapo (74)
OTtkpbiTHE 1 Hcnonp3oBanue
PaTMmOaKTHBHOCTH. BOCIIMTATEIbHBIX
Omnerter Pesepdopna BO3MOKHOCTEH bubnnorexa LIOK
75/1 10 OTIPEJICIICHUIO COJICpKAHUS https://m.edsoo.ru/ff0dOf
cocraBa y4e0HOTO a2
pPalmOaKTHBHOTO npeaMera  4epes
W3ITy9YCHUS JIEMOHCTPAIIHIO
CaoiictBa anbda-, 1 ACTAM  NIPUMEPOB
Oera-, raMMa- OTBETCTBEHHOI'O,
76/2 U3ITy4EeHUS. IpaXKJaHCKOTO
Bmmsgune MOBECJICHMS,
pPaTMOaKTHBHOCTH MIPOSIBIICHUS




HA JKUBBIE
OpPraHu3Mbl

77/3

OTKpbITHE TPOTOHA
Y HEUTpOHA.
Nzotonsl. Anbda-
pacnan.
DNEKTPOHHBIN U
MO3UTPOHHBIN OeTa-
pacman. 'amma-
U3ITy4yeHue

78/4

Pewmrenne 3agau no
Teme «Anbpa-
pacna.
DNEKTPOHHBIN U
MO3UTPOHHBIN OeTa-
pacnan»

79/5

DHeprus CBsI3u
HYKJIOHOB B SIJIpE.
SnepHbie peakiuu.
SnepHsiil peakrop.
[IpoOGnemsl,
MEePCIEKTUBBHI,
9KOJIOTUYECKHUE
ACIEKTHI SIEPHOU
SHEPreTUKHU

80/6

Pemenne 3amaq mo
TeMe «DHeprus
CBsA3H HYKJ'[OHOB B
SAPE»

81/7

DneMeHTapHbIe
YaCTHIIBI.
OTtkpbiTHE
MO3UTPOHA.

Merto b1
HaOOICHUS U
perucTpamnun
3JIEeMEHTAPHBIX
yactul. Kpyrsrit
CTOI
«DyHIaMEeHTATbHBI
€ B3aUMOJICHCTBHSL.
Emnucrso
buzuvecKon

YEJIOBEKOJTIOOHS 1
T00pOCePACUYHOCT
U, uepe3 moadop
COOTBETCTBYIOIIN
X TEKCTOB JUIS
YTCHHS, 33134 JUIS
penieHus,
POOJIEMHBIX
CUTYyalUi s
00CYXIeHHS B
KJ1acce.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d11

62

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d13

56

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e
38




KapTUHBI MUpa»

Paznen 5. QJIEMEHTBI ACTPOHOMHWU U ACTPODPUIUKH (84)

DJIeMEeHThI ACTPOHOMMHU U acTPpoPpu3uku (8u)

82/1

Bug 3Bé3mHO0TO
HebOa. Co3Be3aus,
SIPKHE 3BE3MBI,
IJIAHETHI, UX
BUIHMOE
JIBHOKEHUE.
ConHeyHas cucTeMa

1

8372

Counnne. Conneunas
AKTUBHOCT.
Hcrounuk sHEprun
CouHiia ¥ 3BE3]1

84/3

3BE3 MBI, HX
OCHOBHBIE
XapaKTePUCTUKH.
3BE31IBI NIABHOM
MTOCJIETIOBATEIIBHOCT
u. Bayrpennee
CTPOEHUE 3BE3L.
CoBpeMeHHbIE
MIPEJICTaBJICHHSI O
MIPOUCXOKICHUH H
spomonuu CoJtHIa
U 3BE3]T

85/4

Mneunsii [yt —
Hama I'anakTuka.
Ilonoxenue u
nBroxkenne ComHia
B 'amakTuke.
lNamaktuku. Y€pHbie
JBIPHI B SIpax
raJIaKTHK

86/5

Bcenennas.
Paz06eranne
ranakTuk. Teopus
Bosbmoro B3peIBa.
PenukToBoe
W3JIyYCHHE.
MeraranakTuka

87/6

Hepemenneie

IIpumenenne Ha
ypoke
MHTEPAKTUBHBIX
dhopm paboThI
yUalmxcs:
MHTEJJIEKTYaJIbHbI
X urp,
CTUMYJIHUPYIOIIHUX
[103HABATEIbHYIO
MOTHBAIUIO
LIKOJIbHUKOB;
paboTel B mapax,
KOTOpbIE y4aT
IIKOJIbHUKOB
B3aMMOJICHCTBHIO
C OPYrUMHU
JETbMH.




poOIeMbI

aCTPOHOMHHU
Pewmrenne 3agau no 1
TeMe « DJIEMEHTHI
88/7
aCTPOHOMMH U
acTpoU3UKI»
KonTposbHas 1
pabota No4
89/8 «DJIeMEHTHI
aCTPOHOMMH U
acTpoU3UKI»
Pa3znen 6. OGOBIHIAIOUIEE HIOBTOPEHUE (134)
[ToBTOpEHUE TEMBI 1 Bxnrouenue B | bubmmoreka [JOK
« Poinb ¢usuku u YPOK urpoBbIx | https://m.edsoo.ru/ff0d178
aCTPOHOMHUU B poLenyp, 4
SKOHOMHYECKOU, KOTOpBIE
90/1 TEXHOJIOTHYECKOM, IIOMOTaloT
COIIMAJILHOHN U MO IEP/KATh
TUYECKOM chepax MOTHBALHIO JIE€TEH
NeSITeNIbHOCTH K MIOJIy4EHUIO
YCJIOBCKa» 3HaHUH,
[ToBTOpEHUE TEMBI 1 HaJa)KUBaHUIO bubnnorexka HOK
«Ponb u MecTo TO3UTUBHBIX https://m.edsoo.ru/ff0d178
bu3uKy 1 MEXJIMYHOCTHBIX | 4
91/2 aCTPOHOMHUH B OTHOIIEHU B
COBPEMEHHOU KJIacce, IOMOTaroT
Hay4YHOU KapTHHE YCTaHOBJICHUIO
MHpa» no0poXxenareabHO
[ToBTOpEHME TEMBI 1 i armocdepsl BO | Bu6munoreka IIOK
«Pois puzHyecKoit BpeEMs ypOKa. https://m.edsoo.ru/ff0d178
TEOPHUH B - 4
MMEHEHUE Ha
92/3 (dbopMupoBaHUU p
. ypoke
Mpe/ICTaBICHUH O
. WHTEPAKTUBHBIX
buzmyeckon
bopm paboThI
KapTUHE MHUPa»
yUalmxcs:
[ToBTOpEHUE TEMBI 1 bubnnorexka HOK
MHTEJJIEKTYaJIbHbI
«Mecto https://m.edsoo.ru/ff0d178
. X urp, | 4
buzmdyecKon 4
CTUMYJIUPYIOITUX
93/4 KapTHUHBI MUpA B YHpYIo
[103HABATEIbHYIO
obmeM psgy
MOTHBAIUIO
COBPEMEHHBIX
IIKOJILHUKOB;

€CTCCTBCHHO-




HAay4YHBIX
IIPEACTABICHUH O
IIPUPOJIEN

94/5

[ToBTOpEHME TEMBI
«MarsuTtHoe nozJie.
DOneKTpoMarHuTHas

VHYKLUS

95/6

[ToBTOpEHME TEMBI
«MexaHn4decKkue u
AJIEKTPOMArHUTHBIC
KOJICOaHMSD»

96/7

[ToBTOpEHME TEMBI
«MexaHuyecKue u
3JEKTPOMarHUTHBIE
BOJIHBD»

97/8

[ToBTOpEHME TEMBI
« OnTuka

98/9

[ToBTOpEHME TEMBI
«OCHOBBI
CIIelIMaIbHO N
TEOpUH
OTHOCHUTEIILHOCTH

99/10

[ToBTOpEHUE TEMBI
«DIEMEHTEI
KBAHTOBOI OITUKW)

100/1

[ToBTOpEHME TEMBI
«CTpoeHue atoma.
ATOMHOE SApO»

101/1

[ToBTOpEHME TEMBI
«DJIeMEHTHI
aCTPOHOMUU U
acTpopu3UKI»

102/1

Urtorosslii ypok

paboTel B mapax,
KOTOPBIE ydar
IIKOJBEHUKOB
B3aUMO/ICIICTBHIO
c IPYTUMU
JICTHbMH.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d178

4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d178

4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d178
4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d178
4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d178
4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d178
4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d178
4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d178
4




		2023-10-05T14:39:13+0300
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ  ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 1 ГОРОДА АЗНАКАЕВО" АЗНАКАЕВСКОГО МУНИЦИПАЛЬНОГО РАЙОНА РЕСПУБЛИКИ ТАТАРСТАН




