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[Iporpamma 10 (¢u3MKe HAa YpPOBHE CpemHero oO0mero o06pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeILHOM MPOTPaMMBI CPETHETO O0IIET0 00pa30BaHUs, IPEACTABICHHBIX B
dI'OC 000, a takxe denepanbHON padoyueil mporpaMMbl BOCIUTAHUS.

Ha usyuenne pusuxu (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanus orBogutcs 340 gacoB: B 10 kiracce — 170 gacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTalIbHAsg HayKa o npupoje. HayuHsblil MeTo/1 mo3HaHus U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(pOBBIC
U3MEpUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TATYNKOBBIEC CUCTEMBI).

[lorpemHoct  u3MepeHuid  (HU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnveckas
TEOPHSL.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIIbHOCTH JIOACH.

Pa3pen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

Paguyc-BekTop MaTepuagbHOM TOYKH, €ro IPOEKIMM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJWHAT.
CroxeHune nepeMeleHN U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEPUATIbHOM TOUKU OT BPEMEHHU U UX
rpaduku.

CBobOonHOEe mMajeHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIIEHHOTO TOJ YTJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTEepUAILHON TOYKH OT BPEMEHU U MX TpaduKu.

KpuBonuHeitHoe  aBvKeHUE. [IBHKEHHE  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH. YTJiOBas MU JMHEWHas CKOpocTh. llepmoa u yacrtora oOpaiieHwus.
[lenTpocTpeMuTenbHoe (HOPMAJIbHOE), KacaTelbHOE (TAHT€HUIMAIBLHOE) U MOJHOE
YCKOpPEHHUE MaTepUaIbHON TOUKH.



TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBIDKCHUE CHApsAJIOB, LIETHbIC, IIeCTepEHYAThIE U PpEeMEHHBIE TEpeaayd,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, MILTIOCTPALMS KMHEMATUYECKUX XapPaKTEPHUCTHUK
JIBHOKCHUS.

Crioco0ObI uccIeI0OBaHMsl IBUKEHUIA.

Nnnroctpanus npeaeibHOro NEPEX0/1a U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue IBUKEHUMN C UCIIOJIb30BAHUEM MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3pEKEHHOM IIPOCTPAHCTBE.

Habmonenue ABMKEHUS Tena, OPOIIEHHOTO TMOJ yIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

HamnpaBnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTU B PELYKTOPE.

CpaBHeHHME TyTEW, TPACKTOPUN, CKOPOCTEN IBHXKEHHUS OJTHOTO M TOTO XK€
TE€JIa B PA3HBIX CUCTEMAX OTCYETA.

Tema 2. /lunamuka.

IlepBpii 3akoH Hprorona. MHepumaneHble cuctemsl otcu€ra. [IpuHumn
oTHocuTenbHOCTH ['anmunes. HenHepruanbHbie CUCTEMBI OTcuéTa (OmpelescHue,
PUMEPHI).

Macca rema. Cuna. [IpyHiun cynepno3unuu Cul.

Bropoii 3akoH HproTOHa 1151 MaTepraibHONU TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepranbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. OKBHBAJIEHTHOCTh TI'PAaBUTAMOHHONW H
WHEPTHON MAaCCBI.

Cuna TskecTd. 3aBUCUMOCTH YCKOPEHHUSI CBOOOJHOTO TAJEHUS OT BBICOTHI
HAaJl TOBEPXHOCTHIO TIUIAHETHI W OT reorpaduyueckod MHPOTHL. [[BUKeHue
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, nBmKymerocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe tpeHue. Cujia TpEHUS CKOJBXKEHUS W CUJa TPECHUS
nokosi. Koaddumment tpenus. Cuiia CONMpOTHUBICHUS TPU JBWKEHUU Tejla B
KUJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEBHOTO JBUKEHHSI.

Hasnenue. I'mapocrarndeckoe nasnenune. Cuna Apxumena.

TexHuyeckrue yCTpPOMCTBA M TEXHOJOTUYECKHE MPOLECChl: MOAMIMUITHUKH,
JIBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.



Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. [locTynmarenbHOoe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuibl.
CrnoxeHue Cil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcToitunBoe, HEyCTOWYNBOE, O€3pa3TMIHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILUTEWH,
CTPOUTEINIbHBIN KpPaH, peIIETYaThIE KOHCTPYKIIUH.

Tema 4. 3axonvt coxpaneHus é mexaHuxe.

NMnynbc MaTepranbHON TOUYKH, CUCTEMBI MaTEPUAIBHBIX TOUEK. LIeHTp Macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema O IBUKEHUU LIEHTPa Macc.

HMMmysibC CHITBI M MU3MEHEHHE UMITYJIbCA TEIA.

3aKOH COXpAaHEHUs UMITYJIbCA.

PeakTuBHOE IBH>KEHHE.

MoMeHT ummynbca MaTepUaIBHOW TOYKM. lIpencraBieHne o COXpaHEHHH
MOMEHTA UMITYJIbCAa B EHTPAJIbHBIX MOJIX.

Paborta cunsl Ha MamoM M Ha KOHEUHOM mepeMelnieHuu. ['paduueckoe
npeJcTaBiIeHUE padOThl CHIIBI.

MoIHOCTb CUJIBI.

Kunernueckass 3Heprusi MarepuanbHOW TOYku. Teopema 00 W3MEHEHUH
KMHETUYECKOW JHEPTUN MATEPUAIBHOW TOUKH.

[loTeHIManbHBIE W HENOTEHIMAIbHbIE CWIbl. lloTeHIManbHas 3HEpPrus.
[ToTenmmanbHas sHEeprus ynpyro nedopMupoBaHHOW TpyxkuHbl. [loTeHmanpHas
JHEPrus Tela B OJHOPOJHOM TIpaBUTALMOHHOM Ione. IloTeHnuanbHas 3Heprus
Teja B TPABUTALIMOHHOM T0JIE€ OJHOPOJIHOTO IIapa (BHYTpHU U BHe miapa). Bropas
KOCMHMYECKAsi CKOPOCTh. TPEThbsi KOCMHYECKAsE CKOPOCTb.

CBsi3b pabOThl HEMOTEHUHUAIbHBIX CHJI C MW3MEHEHHUEM MEXaHUYeCKOH
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

YpaBHenue bepHyInmu 17 WICAUIBHOM KUIKOCTH KaK CIEJICTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKON YHEPTHH.

TexHuyeckue yCcTpoMCTBa U TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHHUE PAKET,
BOJOMET, KONEpP, MNPYKUHHBIM MHUCTOJET, TUPOCKOM, (UTypHOE KaTaHHE Ha
KOHBKaXx.

Paznen 3. Mogekyisipaasi Gu3snka 1 TEepMOJAMHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJsIpHO-KUHeTHUeckol Teopun (MKT), wux
ombiTHOE oOocHOBanme. Jlubdysus. bpoyHOoBckoe nBMKeHHE. XapakTep
JBW)KCHUST M B3aMMOJICHMCTBUS YACTHUI] BelleCcTBa. Monenm CTpOEHHs Tra3oB,



KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ATHX
Mozened. Macca u pa3Mepel MoJekyn (aromoB). KomnuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3Mepenus. Illkama
temneparyp Llenbcus.

Mopens uaeanbHOro ra3a B MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU: YACTHULIBI
rasza JIBHXKYyTCSl XaOTHYECKHU U HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
Temriepatypa (mkaina temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJcabHOM Tra3e C I[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IIPEICTABICHUE U30IPOLIECCOB: U30TEPMA, U30XO0Pa, U300apa.

CBsi3p  MEXIOy [JaBJIE€HHEM U CPEIHEHW KUHETHYECKOW  3Heprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAILHOTO ra3a).

CBs13b a0COJIFOTHOM TEMITEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETUYECKOW dHEPTUEH MTOCTYNaTEIbHOIO TEIIOBOTO IBUKEHUS €€ YaCTHIL.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTydYeHue HaHOMAaTePUAJIOB.

Tema 2. Tepmoounamuxa. Tennoevie mawiunwl.

Tepmoaunamuueckass (T[[) cucrema. 3anaHue BHEIIHUX YCIOBUW JJIA
TEPMOJMHAMHUYECKON CUCTEMBI. BHeNIHNE 1 BHyTpeHHUE nTapaMeTphl. [lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBI KAK CPEIHUE 3HAYEHHS BEJIIMYUH, OIMCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoanHaMuku. (CamMomnpou3BOJIbHAs — pellakcalus
TEPMOAMHAMHUYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wnaeanmpHOro ra3a B TEPMOJMHAMHMKE — CHCTEMAa YpPAaBHEHMI:
ypaBHeHHEe MenaeneeBa—Knanelpona U BeIpaKeHUE [JI1 BHYTPEHHEW SHEPIUM.
VY ci10BUSL IPUMEHUMOCTH 3TOM MOJIENIM: HU3Kasi KOHUEHTPALMsl YACTHUL], BBICOKHE
TEMIEPATypbl. BeipaxkeHue Uil BHYTPEHHEW SHEPTUH OJHOATOMHOTO MIEAJIbHOIO
rasa.

KBa3ucratnueckue u HeCTaTUIECKUE MPOLIECCHI.

DOnemeHTapHas pabota B TepMoArHaAMUKe. Beraucinenue paboTsl mo rpaduky
npoiiecca Ha pV-auarpamme.

Temnonepegaya  Kak  cnoco0  M3MEHEHUsT  BHYTPEHHEH  DHEpPruu
TEPMOJMHAMMYECKOW  cucTeMbl 0e3  coBepuieHusi pabotel.  KoHBekuus,
TEIUIONIPOBOAHOCTD, U3Ty4YEHHUE.

KommuecTtBo TtemnoTel. TemmioéMKOCTh Tena. YAenbHass W MOJISIpHAs
TEIUIOEMKOCTH BEILIECTBA. YpaBHeHME Maiiepa. YenbHas TeEIoTa CrOpaHUs



torumBa. Pacuér kommuecTBa TEMJIOTHI mpu Teruionepenade. I[lonsatue 00
aanabdaTHOM MpoILIeCCeE.

[lepBblli 3aKOH TepMOAMHAMHKU. BHyTpeHHsAst osHeprusa. Kosmuectso
TEIJIOTBI W paboTa Kak MeEpbl U3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJUHAMHYECKON CUCTEMBI.

BTopoii 3ak0OH TEpMOJMHAMHUKH JUII PABHOBECHBIX IIPOLECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eMHCTBEHHAs aanadara. AGCONIIOTHAs TeMIeparypa.

BTtopoii 3ak0OH TEpPMOJMHAMUKH i1  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXKHO TI€pe/iaTh TEIIOTY OT 00Jiee XOJOIHOTO Tefa K Oosiee HarpeToMy 6e3
komneHcanuu (Knaysuyc). HeoOpatumocTh NpUpOIHBIX MPOIIECCOB.

[Tpunnumne gerictBus TeroBbix MamuH. KIT/I.

MakcumanbsHoe 3nHauenue KIIJI. [ukn Kapho.

DKOJIOTUYECKHUE ACTEKTHl MCIOJIb30BAHUS TEIUIOBBIX ABUraTteineil. TemnoBoe
3arpsA3HEHUE OKPYKAIOIICH CPE/Ibl.

TexHuyeckrue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIbHUK,
KOHJIUIIMOHEP, AU3CIbHBIA W KapOIOpAaTOPHBINA JABUTATENM, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEPATyp, YTWUIM3AlUs «TEIUIOBBIX» OTXOJIOB C
WCITI0JIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIMs OMOOPTaHNYECKOTO TOTUTMBA JIJIS
BBIPAOOTKHU «TEIJIOBOI» U 3JIEKTPOIHEPTUU.

Tema 3. Azpecamuibie cocmoanusn éewyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHaeHcanus. VcmapeHue W KureHue. YJeiabHas
TEIJI0Ta MapooOpa3zoBaHUs.

HacelllleHHbIE W HEHAChIIEHHblE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
MJIOTHOCTH M JAaBJIEHUS HACBIIIEHHOTO Tapa OT TeMIlepaTypbl, UX HE3aBUCUMOCTh
OT 00BEMA HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxxnocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCT.

TBépnoe Teno. Kpucrannmmueckue n amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctayuioB. [lnaBieHne W KpuctaMzanusa. YJeJbHas TemioTa IUIaBJICHUS.
CyOnumarnusi.

Hedopmanmu tBEporo Tena. Pactsokenue n cxxatue. Casur. Monyns FOHra.
[Ipenen ynpyrux aedopmarmii.

TemnnoBoe pacimpeHue KXKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
paciidpeHue. AHTAapMOHMU3M TEIUIOBBIX KOJeOaHUM YacTHIl BEIIECTBA KaK MPUYUHA
TEIUIOBOTO PaCIIMPEHUs Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEprUn B Pa30BbIX MEPEXOIaxX.

YpaBHEHHUE TEIIIOBOTO OajaHca.



[ToBepxHocTHOE HaTskeHHE. Kord(uUIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanwmisipasie sBnenus. J[aBneHue nox MCKpUBIEHHON MOBEPXHOCTBIO KUAKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIIBI.

Paznea 4. JaekTpoanHamMmmuka.

Tema 1. dnekmpuueckoe noJe.

ONeKTpu3alusl Tel U €€ MPOSBICHHS. JJNEKTpUUECKUM 3apan. JIBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, IHUAJIEKTPUKA H  IOJYHIPOBOJIHHKHU.
DNeMEeHTapHbId AJEKTPUUECKUNA 3apsii. 3aKOH COXPAHEHHUs dSJIEKTPUYECKOTO
3apsna.

B3aumoneiictBue 3apsiioB. Toueunsie 3apsaabl. 3akoH Kymnona.

OnexTpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKUE 3apsibl.

Hampsok€aHocTh  anekTpuueckoro  moiisa.  [IpoOnbiid  3apsa.  Jluauwm
HaIpsHKEHHOCTH DJIEKTPUIECKOTO MOJsA. OTHOPOIHOE AIEKTPUUIECKOE MOJIE.

[IoTeHIMAIBHOCTD 3JIEKTPOCTATHYECKOTO IONSA. Pa3HOCTH MOTEHIMATIOB H
HanpspkeHue. [loteHnumaneHas SHeprus 3apsaa B AJIEKTPOCTATUYECKOM MOJIE.
[ToTeHUMaN 31EKTPOCTATUYECKOrO N0JIsA. CBA3b HANPSXKEHHOCTH TMOJIS U Pa3HOCTU
MOTEHIIMAJIOB JIJIST  DJIEKTPOCTATUYECKOTO IO (Kak OJHOPOAHOrO, TaK U
HEOHOPOJIHOTO).

[IpyHIMT CyNIEPIO3ULINN dIEKTPUIECKUX TOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apsbkeHHOU cdepsnl. [lome
pPaBHOMEPHO 3apsKEHHOro mno o0béMy mapa. Ilose paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOW TUIOCKOCTU. KapTuHbl JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
SKBUMOTEHIUAIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

Jnsnextpuku B AJIEKTPOCTATUYECKOM ToJe. Jwusnexrpuueckas
IIPOHUIIAEMOCTb BELIECTBA.

Kongencatop. DIEKTPOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCATOpa.

[TapannenbHOE coenMHEHNE KOHIEeHCATOPOB. [locmenoBarenbHOe COETMHEHNE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

JIBMKEeHME 3apsIKEHHOM YACTHULIBI B OJTHOPOJIHOM DIIEKTPUYECKOM IIOJIE.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKUE MPOLIECCHI: DAJIEKTPOCKOIL,
AIIEKTPOMETP, DJIEKTPOCTaTHUYeCKas 3alluTa, 3a3eMIIEHHE 3JIEKTPOIpHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Baun ne ['paada.

Tema 2. Ilocmoanuwtil 31eKmpuiecKuili mox.

Cuna Toka. [TocTOsSIHHBIN TOK.



VYcioBus CymeCTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. MCTOYHMKH
toka. Hampsokenune U u O1C £ .

3akoH Oma 1 ydacTka 1enu.

DIIEKTPUYECKOE COIIPOTHUBJICHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OIHOPOJHOTO TPOBOJHMKA OT €ro JWMHBI M IUIONIAAW IONEPEYHOTO CEUYEHUS.
Y nenpHOE CONPOTHUBIICHUE BEILIECTBA.

[locnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBIE¢HHBIX AekTpruueckux nenei. [IpaBuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [xoyns—JIeHna.

MONIIHOCTh 3JIEKTPUYECKOrO0 TOKA. TerioBasi MOIIHOCTb, BBIAEISEMas Ha
pe3ucTope.

OJIC u BHyYTpEeHHEe CONPOTHBJIECHHUE HMCTOYHHMKAa TokKa. 3akoH Owma s
MOJTHOM  (3aMKHYTOM) DJJICKTPUYECKOM Iernmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambikanue.

KonpgeHcarop B 11ernu noCTOSSHHOTO TOKA.

TexHH4ecKkrue YCTpPOWCTBA M TEXHOJOTMYECKHE IPOLECCHl: aAMIIEPMETD,
BOJIETMETP, PEOCTAT, CYETUUK IJIEKTPUUECKON IHEPTUU.

Tema 3. Toxu 6 paznuunbix cpeoax.

DneKTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJEKTPOHHAA
MMPOBOJIUMOCTh TBEPABIX METAUIOB. 3aBUCUMOCTH COMNPOTHUBJIICHHUS METAJIOB OT
temmeparypbl. CBEpXITPOBOIUMOCT.

DNEeKTpUYECKUU TOK B BakyyMe. CBOWCTBA JIEKTPOHHBIX ITYYKOB.

[TomynpoBOHUKH. CobOcTBeHHas 151 IIPUMECHAs IIPOBOJIUMOCTD
noJIynnpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUI TOK B JJIEKTPOJHUTAX. IDJIEKTPOJUTHYECKAsT AUCCOLMALIUS.
DnekTponu3. 3akoHbl Dapanes 11 AIEKTPOIIN3a.

DJIeKTpUUeCKU TOK B Ta3zax. (CaMOCTOATENbHBIH M HECAMOCTOATEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENBHOTO pa3psana. Moinus. [1nasma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHWE: Tra3opa3psaHbIe
JIAMIIbl, DJIEKTPOHHO-JyueBasi TpyOKa, MOJYNPOBOJHUKOBBIE MNPUOOPHI: JTUOJ,
TpaH3UCTOp, (HOTOAMON, CBETOAUOJ, TajlbBaHWKA, papUHUPOBAHHE MEJH,
BBIILUIABKA JIFOMUHMUS, DIIEKTPOHHAS MUKPOCKOIIHS.

Pu3nyecKuil NPaKTUKYM.

Crioco0bl n3MepeHus: (U3NYECKUX BEIMYMH C UCIOJIh30BaHUEM aHAIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUM (PHU3NYECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHrne  KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEMJIOKEHHbIX THIoTe3 (BbIOOp H3 pador,



OMMCAaHHBIX B  TEMAaTUYECKUX  paslenax «YUEeHHYECKHH  IKCIEPHUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM)).

Me:knpeameTHbie CBSI3H.

N3yuenne kypca ¢usuku yroyonéaHoro ypoBHs B 10 kiacce
OCYILIECTBIISIETCS ¢ YUETOM COJepKATEIbHBIX MEXKIIPEIMETHBIX CBS3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

11 KIIACC

Paznea 4. JaekTpoanHamMuka.

Tema 4. Maznummnoe noe.

B3anmoneiicTBUE TOCTOSHHBIX MAarHUTOB W INPOBOJHUKOB C TOKOM.
MarnntHoe mone. Bexkrop marHuTHOM wWHAYKUMH. [IpuHOMD cyneprno3uuun
MAarHUTHBIX NOJIEH. JIMHUM MarHUTHOW WHYKIIWH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, €€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3aps>KEHHOM YaCTHUILIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

MaruuTtHoe 1nose B BeuiectBe. @eppOMarHeTUKy, napa- U AMaMarHeTUKH.

TexHuyeckue yCTpOHMCTBA M TEXHOJOTHYECKUE IMPOILECChl: MNPUMEHEHHE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTeP-MYJIbTUMETD,
AIEKTPOABUTATEN SIKOOU, YCKOPUTENH 3JIEMEHTAPHBIX YACTHII.

Tema 5. InexkmpomazHumnas uHOYKYu.

SIBneHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
uHaykinuu. OJIC wuHAyKIMU. 3aKOoH dJIEKTpOMarHUTHONM uHAYKuuu Dapajnes.
Buxpesoe anektpuueckoe nosue. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
noJie.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH IOCTOSIHHOTO TOKAa.
SBnenune camonnaykuuu. I1C caMOMHAYKIINH.

DHEprusi MAarHUTHOTO TIOJISI KATYIIIKU C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckne YCTpPONCTBA M TEXHOJOTMYECKHE MPOUECChl: HMHAYKIMOHHAS
MeYb, COJICHOU/I, 3alIUTa OT JICKTPU3ALMU TEJ MPU ABUKEHUHA B MATHUTHOM MOJIE
3eMJIH.

Pa3znen 5. KoJsieOanusi U BOJIHBI.

Tema 1. Mexanuueckue Koyedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.



["apmonnueckue koneOanus. KunemaTnueckoe M JIWHAMUYECKOE OMHCAHHUE.
DHEpreTUYecKoe ONMHUCAHHUE (3aKOH COXPAaHEHUsI MEXaHUYECKOW 3Hepruu). BeiBoa
JTUHAMHYECKOTO OMHMCAaHUS FApMOHUYECKHX KOJIeOaHUN M3 UX SHEPreTUYEeCKOro u
KMHEMAaTUYECKOTO OTTMCAHUS.

AmMmutyna u ¢asza konebanuil. CBsi3b aMIUIMTY/bl KOJEOaAHUN HCXOAHOU
BEJIMYMHBI C aMIUTUTyAaMH KoJieOaHU €€ CKOPOCTU U YyCKOPEHHUSL.

[lepuon u yactora koneOanuid. [lepuon ManbiX CBOOOJHBIX KOJieOAHMI
MaTeMaTU4YecKoro MasdTtHuka. llepuos cBOOOAHBIX KOJIEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxarouux konebanusx. BeiHy)eHHbIe KoneOanus. Pe3oHaHc.
PesonancHass kpuBasd. BimsHue 3aryxaHWs Ha BHJ PE30HAHCHOM KPHUBOMU.
ABTOKOJIEOaHUS.

TexHuyeckue yCcTpoucTBa U TEXHOJIOIMYECKHUE IIPOLIECCHl: METPOHOM, Yachl,
KaueJu, My3bIKaJbHbIe MHCTPYMEHTHI, ceiicmorpad.

Tema 2. InexkmpomazHumHneole Koebanus.

Konebarenbupiii KOHTYp. CBOOOJHBIE 3JIECKTPOMAarHUTHBIC KOJEOaHUS B
uaeaabHoOM KosiebatenbHOM KoHType. Dopmyna Tomcona. CBs3b aMIUTUTYbI
3apsia KOHJEHCcaTopa ¢ aMIUIMTY/I0M CHJIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHMsI SHEPTUU B UI€aIbHOM K0J1e0aTEIbHOM KOHTYPE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHHbie
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOINHOCTH IEPEMEHHOIO TOKAa. AMIUIUTYIHOE H
JIEUCTBYIOIIEE 3HAYEHUE CHJIBI TOKA W HANpPsDKCHHS TMPU Pa3IUMYHON (opme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycoOMIaNbHBIA NEPEMEHHBIA TOK. Pe3uCTOp, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LIENM CUHYCOMJAIBHOTO NEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3oHaHc HanpsiKeHUi.

Uneansubiii  Tpancopmatop. IlpomsBoacTBo, mepemaua W TOTpeOJICHHE
AIEKTPUYECKON SHEPTUH.

OKOJIOTUYECKUE PHUCKU TPHU TPOU3BOJACTBE INEKTpodHEpruu. KymbpTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUM B ITOBCETHEBHOM )KU3HH.

TexHndeckrue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, T€HEPATOP NIEPEMEHHOI0 TOKA, JIMHUU JJIEKTponepeaay.

Tema 3. Mexanuueckue u 31eKMmpOMAZHUNHbLE G0JIHbI.

MexaHnueckue BOJIHBI, YCJIOBUA HX pacnpocTtpaHeHus. llomepeunsie wu
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPAcHpOCTPAHEHHMS W JJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, NpeloMieHHe, HUHTephEepeHUus U
nudpakims.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.



[ITymoBOE€ 3arpsi3HEHHE OKPYKAIOLIEN CPEIBL.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSL U3yUYECHUS SJIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTalus BEKTOPOB B 3JIEKTPOMArHUTHOUW BOJIHE.

CBOiICTBa  DJIGKTPOMArHUTHBIX  BOJH:  OTPaXXE€HHE,  IPEJIOMIICHHE,
noJisipu3anus, uHTepdepeHuns u qudpaxims.

[ITkama 3neKTPOMArHUTHBIX BOJH. [[prMeEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpuHLIMTBI paguOCBS3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckue yCTpPOMCTBAa M MPAKTUUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, pajiap, paauonpuéMHNK, TEIICBU30p, aHTeHHa, Tenedon, CBU-nieup,
YABTPA3BYKOBAsI JUATHOCTUKA B TEXHUKE U MEAULIUHE.

Tema 4. Onmuka.

[IpssMonMHEWHOE paclpOCTpaHEHUE CBETAa B OAHOPOJHOU cpene. Jlyu csera.
To4yeuyHbIli HICTOYHUK CBETA.

OtpakeHne cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHne n3o0pakeHuil B
10ckoM 3epkane. Chepuueckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOILICHUE JUJIMH BOJH MPH NEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nyueit B mpusme. [ducnepcusi cBera. CloxkHBIM cocTaB O€lI0ro CBETa.
IBer.

[TonmHOe BHYTpeHHee oTpakeHue. lIpenenbHblii yroy MmoJHOro BHYTPEHHETO
OTpaKEHHSI.

ColOuparomie u pacceuBaromue JuH3bl. ToHkass JnuH3a. DokycHOe
paccTosiHUE M ONTHYECKas Cujla TOHKOW JIMH3BL. 3aBUCUMOCTH (DOKYCHOTO
pPACCTOSIHUSI TOHKOW C(EepUYecKOil JMH3BI OT €€ TeOMETPUH U OTHOCHUTEIHLHOTO
MTOKA3aTeIIs MPEITOMIICHUSL.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, 1aBAEMOE JIMH30M.

Xoa ayda, MPOUICANIETO JUH3Y MOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMPAIOIUX U PACCEUBAIOININX JIMH3AX M UX CUCTEMAX.

OnTtuueckue mpubopbl. Paszpemaromias crnocoOHOCTh. ['1a3 Kak onTuyeckas
CUCTEMA.

[Ipenensl MpUMEHUMOCTHA T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBust HaOMOIEHUS MaKCUMyMOB M MHHMMYMOB B HWHTEphEpPEHITMOHHON



KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepbl KIIaCCUYECKUX
UHTEPPEPECHITMOHHBIX CXEM.

Hudpakuust cBera. JludpaknwioHHas peméTka. YCIOBHE HAOIIOICHUS
INIABHBIX ~MAaKCUMyMOB TIpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: OYKH, JyIa,
nepuckon, Qoroanmnapar, MUKpPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETIICHUE
OINTHUKH, BOJIOKOHHAsI ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Paznesn 6. OcHOBBI CIeUAIBHON TEOPHH OTHOCUTEIHLHOCTH.

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIEUAIBHONW T€OPUU OTHOCUTEIHHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  uHTepBall.  [IpeoOpazoBanus  JlopeHia.
VYcnoue mnpuurHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeEJJICHUE
BPEMEHU U COKpAICHUE JJTUHBI.

DOHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTULBI.

CBsI3b MacChl C SHEPrUer U UMITYJILCOM PEIIATUBUCTCKON YaCTULIBI. DHEPTUS
MTOKOS.

TexHuyecknue yCTpOHCTBA M TEXHOJOTHYECKHUE MPOLECCH: CIYTHUKOBBIC
NPUEMHHKHU, YCKOPUTETHU 3apSXKEHHBIX YaCTHIL.

VYyeHnueckuit SKCEPUMEHT, JTabOpaTOPHBIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJbca W DHEPTUM  PEISTUBUCTCKUX dYacTuil (10
dboTorpadusiM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckynaphno-601n060ii oyaausm.

PaBHOBeCcHOE TeIIOBOE M3JIydeHUE (M3JIyuyeHUe aOCOTIOTHO YEPHOTO Tena).
3akoH cmenienus: Buna. 'mnore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

dotoaddext. OnbiTel A. I'. CroneroBa. 3akonsl ¢hoTodddexra. YpaBHEeHUE
Oiutamreiina s potodddexra. «KpacHas rpanuiiay portodrddekra.

JlaBnenre cBera (B YAaCTHOCTH, JIaBJI€HHWE CBeTa Ha aOCOJIFOTHO
MOTJIOMIAIONIYI0O M a0COJIOTHO OTpakawIlrytro moBepxHocTh). Ombitel I1. H.
JleGenena.

BomnnoBeie cBolicTBa yactull. Bosusl ge bpoins. J{nvHa BoiHbl ae bpoitns u
pa3Mepnsl  o0JlacTh  JIOKaJIM3allMKM  ABWKYyIIeHcs dacTuiel. KopmyckymnspHo-
BOJTHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nsmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
I'eiizenbepra.



TexHn4ecKkrue YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHL: CIEKTPOMETD,
dotorneMeHT, GOTOAATUYMK, TYHHENBHBIM MMKPOCKON, COJHEYHas OaTaped,
CBETOUO/.

Tema 2. Qusuka amoma.

OnpITEl O KCCIEOOBAHHUIO CTPOEHUs aTroMma. IlnaHerapHas Mozenp aToma
Peszepdopna.

[Toctynater bopa. U3nyuenue u nornomienne GOTOHOB MPH MEPEXoie aToMa
C OJIHOTO YPOBHS SHEPTUU HA OPYTOi.

Buapl ciektpoB. CieKTp YpOBHEN 3HEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Tema 3. Dusuka amomMHo20 A0PaA U INEMEHMAPHBIX YACHUY.

Hyxnonnas moxens siapa [eiizenOepra—lBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Alnbda-pacnaj. OJNEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnaz. ['amMma-u3nydeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaauoakTUBHBIE H30TOIBI B IPUPOJIE.
CBolicTBa MOHU3HUPYIOLIEr0 H3JIy4eHHs. BiusHuEe paanoakTHBHOCTH Ha >KUBBIC
opranu3mbl. EcrecTBeHHbIN QOH n3inydenus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B sipe. SAnepubie cuinbl. Jlegekt macchl siapa.

SnepHsbie peakuuu. Jlenenue u cunrtes saep. Snepusie peakropsl. [IpobiemMsr
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AIEPHON IHEPTETUKMU.

Mertone! perucTpanyy U UCCIIEIOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHBIE B3aUMOJICUCTBUSA. bapuoHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHOM Moaenn. KBapk-TitooHHAs MOAENb aApPOHOB.

@uzuka 3a npenenamu CrangaptHoil mMoaenu. TéMHas Marepus U TEMHas
DHEPIUsl.

EnuHcTBO PU3nyeckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sifepHbIi  peakTop, TEPMOSIEPHBINM peakTop, aToMHas Oomoa,
MarHUTHO-PE30HAHCHAsI TOMOTpadusl.

Paszgen 8. DieMeHTBI ACTPOHOMUM U ACTPOQU3HKH.

Otansl pazBUTHA acTpoHOMUU. [IpUKIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
acTpoHOMuHU. [IpuMeHHMMOCTh 3aKOHOB (U3UKH i OOBSICHEHHS MPHUPOJIBI
KOCMHUYECKHX 00BEKTOB.

MeTonbl  acCTpOHOMHUYECKHX HccienoBaHuid. COBpEMEHHBIE ONTHYECKHE
TEJIECKOIbI, PaANOTEIECKOIbI, BHEATMOC(EpPHAst ACTPOHOMHMSI.



Bun 3Bé3gHoro HeOa. Co3Besnmus, sipkue 3BE3NBI, IJIAHETHI, X BUIUMOE
JIBUKCHHUE.

ConuHeyHas cucTema.

Connue. ConHeuHast akTUBHOCTh. MicTouHuk 3Heprun CoJiHLIa U 3BE3I.

3BE3/bI, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMMma «CrieKTpaibHbIN KJIacc —
CBETHMOCTBY». 3BE3/bl TJIaBHOM MOCIEA0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOKACHUN U 3BoIonuu CoyHIA U
3BE31. DTanbl )KU3HU 3BE3I.

Mineunsiii [Iyte — Hama I'amaktuka. [lonoxenne u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u xkBazapbl. YEpHBIE IBIPHI B sApax
raJaKTHUK.

Bcenennas. Pacmpenue Beenennoit. 3akon Xa66sa. Pazberanue ramakTuk.
Teopus bonpioro B3psiBa. PeMKTOBOE U3ITyYEHHUE.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Pu3n4ecKuil MPaKTUKYM.

CrniocoObl u3MepeHus pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUIN (PM3MYECKUX BEJIUYMH.
OueHka rpaHull MOrpeurHOCTeM.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpPKAa MPEMJIOKEHHBIX THUMNoTe3 (BbIOOp W3 pador,
ONMCAHHBIX B  TEMAaTUYECKMX  pas3lenax «YUYEHUYECKUU  OKCIIEPUMEHT,
1abopaTopHbIe pabOThI, MPAKTUKYM).

O0o01marouee NOBTOPEHUE.

OO6o001IeHne U cucTeMaTH3alys CoJIep KaHusl pasfeioB Kypca «MexaHukay,
«MonexynsipHast pu3nuKa U TEpMOAMHAMUKA», «DNEKTpoanHaMuKay, «Konebanus
U BOJHBI, «OCHOBBI CHEIMAIBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
busnka», « JIEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponr Qusuku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COIIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeJIOBeKa, POJIb U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOW HAyYHOU KapTUHE MHUPA, 3HAYEHUE ONKCATEIBHOM,
CUCTEMATU3UPYIOUIeH, OOBSICHUTENIBHOM M  MPOTHOCTHYECKOW  (DyHKIMIA
bu3nyeckoil Teopuu, poiib GU3NUECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUMA
0 (¢u3NUECKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KapTUHBI MUpPa B 00IIEM psTY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOE.

MesknpeaMeTHbIe CBSI3H.



Wzyuenne «kypca ¢usuku yriyonéaHoro ypoBHs B 11 kmacce
OCYILIECTBISIETCS C YYETOM COJEPKATENbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, TeoTpadu U TEXHOIOTHH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUAJIMYHOCTHBIE PE3YJIbTATHI

N3yuyenue (pu3MKy Ha ypoOBHE CpeAHETo oOlIero 00pa3oBaHus HApaBICHO Ha
JOCTIDKCHHE OOYYaIOMUMHUCS JTUYHOCTHBIX, METAlPEAMETHBIX U TPEIMETHBIX
pe3yIbTaTOB OCBOCHHSI COACPKAHMS YIEOHOTO MPEAMETA.

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJbTaThbl OCBOCHHS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHCTEMOW I[EHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCHUTATEIILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON TMO3UIMH OOYYaIOIIErocs KakKk aKTUBHOTO M
OTBETCTBEHHOTO 4YJ€Ha POCCHUMCKOTO OOIeCcTBa; MPUHATHE TPATUIIMOHHBIX
OOIIIEYEIOBEYECKUX  TyMAHUCTUYECKUX M JEMOKpPaTHYECKUX  I[CHHOCTEH;
FOTOBHOCTh BECTH COBMECTHYIO [ESITEIBHOCTh B MHTEpPECaX TPaxIaHCKOIrO
oOIIEeCTBa, y4acTBOBaTh B CaMOYNPABJICHHH B 00pa30BATEIbHOM OpraHU3AllNM;
YMEHHE B3aUMOJECHCTBOBATh C COLMAIBHBIMU MHCTUTYTaMH B COOTBETCTBUU C HX
GyHKIUSIMHM U HA3HAYEHUEM; TOTOBHOCTh K TYMaHHUTAPHOM U BOJIOHTEPCKOM
JESITETIbHOCTH.

NATPUOTUYECKOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKON TPaXKTAHCKON UACHTUYHOCTH, MAaTPUOTU3MA;
LICHHOCTHOE OTHOLIEHWE K TOCYIapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

c(hOpMUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEJICHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTyallMI0 M TPUHUMATh OCO3HAHHBIC PEHICHUS,

OPUEHTHUPYACH Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCIIE B
JESTENBHOCTH YYEHOTO; OCO3HAHUE JINYHOTO BKJIaJa B IMIOCTPOCHHUE YCTOMYMUBOIO

Oyymiero.

3CTETHYECKOT0 BOCIIMTAHMS:
ACTETUYECKOE OTHOLICHUWE K MHUPY, BKJIKOYAsl 3CTETUKY HAy4YHOIO TBOPYECTBA,
npuCyIero (Gu3n4ecKoit Hayke.

TPYAOBOI'0 BOCIIMTAHUSA:



MHTEpPEC K pazNu4HbIM cepaM mpodecCHOHATBHON NEATEIBHOCTH, B TOM YHCIIE
CBSI3AHHBIM C (PU3MKONM M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BBHIOOD
Oynymeir mnpodeccnrn W Ppeamu30BBIBATh COOCTBEHHBIC >KM3HEHHBIC IIIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0 M €aMOOOPAa30BaHMIO B 00JIACTH
(U3HMKYN Ha IPOTSKEHUU BCEH KU3HU.

IKOJIOTHYECKOIr0 BOCIIUTAHMS:

c(OPMUPOBAHHOCTh  DKOJIOTUYECKOM  KYJIbTYpbl, OCO3HAaHHWE TJI0OATBLHOTO
XapakTepa 3KOJOTHYECKUX Mpo0JieM; IJIaHUPOBAHUE U OCYILECTBICHHUE JIEHCTBUI
B OKpYXalolleld cpele Ha OCHOBE 3HAHWA IEJNed YCTOMYMBOTO pa3BUTHUA
4eJIOBEUECTBA; pacipeHue OIbITa NEeATENBHOCTH DKOJIOTHYECKOU
HaITPaBJIECHHOCTH Ha OCHOBE UMEIOIMXCS 3HAHUU 1O (PUBHKE.

LHEHHOCTH HAYYHOTI'0 MO3HAHUSA:

c(OpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO
pa3BuUTUA (U3NYECKOM HAyKH; OCO3HAHUE LIEHHOCTU HAy4YHOW EATEIbHOCTH,
TOTOBHOCTh B MpOLECCEe HU3y4YeHUss (PU3UKU OCYUIECTBIATh MPOEKTHYIO U
HCCIIE0BATENBCKYIO AEATEIBHOCTh MHANBUYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI
MeTtanpenMeTHbIE PE3YIbTATHl OCBOEHUSI TPOrPAMMBI 110 (PU3UKE OTpakaroT
OBJIAJICHUE YHHUBEPCAIbHBIMU YYEOHBIMU JEUCTBUSIMU — I1O3HABATEJIbHBIMU,
KOMMYHUKATUBHBIMU, PETYIATUBHBIMU.

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE y4eOHbIe 1eiCTBUA

ba3oBble jornueckmne geiicTBUs:

CaMOCTOATENHFHO (HOPMYTUPOBATh U aKTYaJTU3UPOBATH MPOOJIEMy, paccCMaTpUBATh
€€ BCECTOPOHHE; OIPEIECNATh LEIHU JAEATEIbHOCTH, 3aJaBaTh IapaMeTpbl WU
KPUTEPUU HUX JOCTUKECHUS;, BBIIBJIATH 3aKOHOMEPHOCTH U MPOTHUBOPEYUS B
paccMaTpuBaeMbIX (U3MYECKUX SBICHUSAX; pa3pabaTbiBaTh IUJIaH PELICHUSA
npoOiemMbl ¢ y4€TOM aHalIM3a MMEIOIIMXCS MaTepHAbHBIX U HEMAaTepUaIbHBIX
peCypcoB; BHOCHUTb KOPPEKTHUBBI B JEATECIBHOCTb, OLICHUBATh COOTBETCTBUE
pe3yJIbTaTOB LM, OLICHMBAaThb  PUCKU  TOCHEACTBUM  JIESITEIBbHOCTH;
KOOPAMHUPOBATh U BBIMOJHATH pabOTy B YCIOBHUSX pPEalbHOrO, BUPTYaJIbLHOIO U
KOMOMHUPOBAHHOTO B3aWMOJICCTBUSA;, Pa3BUBATh KPEATHMBHOE MBIIUICHUE MpHU
PEIICHUH KU3HEHHBIX TTPOOIIEM.

ba3oBble uccienoBaregbcKue 1eHCTBUA:

BJIAJICTh HAy4YHOM TEPMHHOJIOTHEM, KIIOUYEBBIMU TNOHATUSMH W METOAAMHU
(bu3nUecKoil HayKH; BJIaJIeTh HABbIKAMU y4€OHO-UCCIIEI0BATEIBCKON U MPOEKTHON
NEATeIbHOCTH B 00sacT  (U3UKH, CIHOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TOMCKY METOJIOB peIIeHHs 3a7ad (pU3NYECKOro COJIEp:KaHus,
IIPUMEHCHUIO PA3JIMYHBIX METOAOB IO3HAHUSA, BJIAJIETh BUAAMH AECATEIBHOCTU T10



NOJIYyYEHUI0 HOBOIO 3HAHWS, €ro MWHTEpHpeTanuy, NOpeoOpa3oBaHUIO U
NPUMEHEHUIO B Pa3JMUYHBIX YYEOHBIX CHUTYyallUsX, B TOM UHCJE MPHU CO3JaHUU
y4eOHBIX MPOEKTOB B 001acTH (DU3UKU; BBISIBISATH TPUUUHHO-CIICACTBEHHBIE CBS3H
U aKTyaJIu3UpoBaTh 3aJady, BBLABUIATh THUINOTE3y €€ pelIeHUs, HaXOIUTh
apryMEHTBI JJIsl JOKa3aTelbCTBA CBOUX YTBEPXKACHUMW, 3a/laBaTh IapaMeTphbl U
KPUTEPUHU PELICHMS; AaHAIM3UPOBATH IOJYYEHHBIE B XOJE€ pEUICHUS 3aJauu
pe3ynbTaThl, KPUTUYECKH OLEHHBaTh UX JOCTOBEPHOCTb, IPOTHO3HPOBATH
U3MEHEHHUE B HOBBIX YCIIOBUSIX; CTABUTh U (POPMYIUPOBATh COOCTBEHHBIE 3a/1a4U B
o0pa30BaTeNbHON JESATENBHOCTH, B TOM YHCJE NPU U3y4YEeHUU (PU3MKU; J1aBaATh
OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh PUOOPETEHHBIN ONBIT; YMETh IEPEHOCUTD
3HaHUSA 10 (U3UKEe B NPAKTHUYECKYIO OOJACTh >KU3HENEATEIbHOCTH; YMEThb
WHTEIPUPOBATh 3HAHUS M3 pa3HbIX MPEAMETHBIX O0JacTeil; BBIABUTaTh HOBBIE
UJeu, IpeyiaraTh OPUTMHAIbHBIE MOJXOAbl M PEIICHHUS; CTaBUTh MPOOJIEMBbI U
3aJ1auyy, JIOITyCKAOIINE aJbTEPHATUBHBIE PELICHUS.

Pabora ¢ undpopmaunmeii:

BJIAJETh HABBIKAMU TIOJY4YECHHsS HHQPOpMaLUH (PUIUYECKOTO COJEPKAHUSI U3
VMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBISATh IIOHMCK, aHaJM3,
CUCTEMATH3alUI0 U HHTEPIPETALNI0 MHPOPMALMU pPa3IMYHBIX BHUIOB U (opm
IPEJICTaBICHUS; OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINK; UCIIOJIB30BATh CPEICTBA
MH()OPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTUN B PEIIEHUH KOTHUTHBHBIX,
KOMMYHUKATHUBHBIX M OPraHU3ALMOHHBIX 3aJlad € COOJIOJEHUEM TpeOOoBaHUMI
HPrOHOMUKHU, TEXHUKH 0€3011aCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHHM S, IPABOBBIX U
THUYECKUX HOPM, HOPM HH(GOPMaLMOHHON O€30MacHOCTH; CO3/1aBaTh TEKCThI
¢uznyeckoro coaepkKaHus B pa3dMYHBIX (¢dopMarax ¢ Y4YETOM Ha3HAYCHHS
uHpopMauu U 1EJEeBOM  ayJUTOpUH, BbBIOMpas ONTUMAIBHYIO  (QopMy
MPEICTABICHUS U BU3yaJIU3al[UU.

KoMMyHMKATHBHBIE YHHMBEpPCAJbHbIE Y4eOHbIe JeHCTBHS:

OCYILECTBISAThH OOIIEHNE HA YpOKax (PM3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;
pacno3HaBaTh NPEANOCHUIKA KOH(MDIUKTHBIX CUTYalUid U CMATYaTh KOH(IUKTHI;
pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3pEHUS C UCIHOJIb30BAaHUEM
S3BIKOBBIX CPEJCTB; MOHUMATh M HCIOIb30BAaTh MPEUMYIIECTBA KOMaHIHON U
UHAMBHUIYAJIbHON pabOThl; BHIOMPATh TEMATUKY U METOAbl COBMECTHBIX JAEUCTBUI
C y4y€ToM OOIIMX HHTEPECOB M BO3MOXKHOCTEM Ka)XJOTrO WieHa KOJUICKTHBA,
NPUHUMATh e COBMECTHOM AESATENbHOCTH, OPTaHU30BbIBATH U KOOPJIUHUPOBATH
JNEUCTBUS 1O €€ JOCTUKEHUIO: COCTABIATh IJIaH AEUCTBUM, paclpeiesaTh poiu ¢
y4€TOM MHEHUN yYaCTHUKOB, 00CYX/IaTh Pe3yJbTaThl COBMECTHOM pabOTHI;
OLICHMBATh KaueCTBO CBOETO BKJaJa M Ka)XJOro y4aCTHMKAa KOMAaHIbl B OOLIMii
pe3yiapTaT 1O pa3pabOTaHHBIM KpPUTEpUSAM; TMpeAsiaraTb HOBBIE IPOEKTHI,
OLICHMBATh MJE€U C TMO3UIUU HOBU3HBI, OPUTHMHAIBHOCTH, MPAKTHUYECKOU



3HQYMMOCTH; OCYWIECTBJIATH IIO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B
pa3IMuYHBIX CHUTyalMsX, TMPOSIBISATH TBOPYECTBO M  BOOOpakeHHE, OBITh
VHULIMATUBHBIM.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS

Camoopranusanms:

CaMOCTOATENIbHO OCYIIECTBJISTh IO3HABATENbHYIO JEATEIbHOCTh B 00JaCcTU
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHbBIE 3aJ]a4M; CAMOCTOSITEILHO COCTABJISITH IUJIAH PEIICHUSI PACUETHBIX U
KAUECTBEHHBIX 3aJa4, IUIAH BBIIIOJIHEHHS] TPAKTHYECKOW pPaboOThl € Y4ETOM
UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH W TPENNOYTCHUH; JaBaTh
OLICHKY HOBBIM CHUTYallMsIM; PacCUIMPSTh paMKH y4eOHOTO MpeaMera Ha OCHOBE
JUYHBIX MIPEANOYTEHUH; IeaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €ro, OpaTh
Ha ce0s OTBETCTBEHHOCTh 3@ pELIECHUE; OIEHUBATh NPHUOOPETEHHBIA OIIBIT;
crioco0CTBOBaTh ()OPMUPOBAHUIO W MPOSBICHUIO 3PYIULIUA B 00JacTU (PU3HKH,
MOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTENIbHBINA U KYJIBTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

JlaBaTh OILICHKY HOBBIM CHUTYyallusIM, BHOCHTb KOPPEKTHUBBI B JEATEIbHOCT,
OLICHMBAaTh  COOTBETCTBME  PE3yJbTaTOB  LEISIM;  BIAJETh  HaBbIKAMU
MO3HABAaTENbHOW pedIEeKCUUM KaK OCO3HaHUSA COBEpIIAEMBbIX JICUCTBUUA U
MBICJIUTEIIBHBIX MTPOLIECCOB, UX PE3YJbTaTOB U OCHOBAHMM; HCIOJIb30BaTh IPUEMBI
pedraekcun A OLIEHKH CUTyalluH, BhIOOpa BEPHOIO PEIICHHUS; YMETh OLICHUBATh
PUCKH M CBOEBPEMEHHO IPUHUMATh DPEIICHHS [0 HMX CHIKEHUIO; NMPUHHUMATH
MOTHUBbI M apryMEHTbl JPYrMX T[pU aHaJu3€ pE3yJNbTaTOB JIE€ATEIbHOCTH;
PUHUMATh ce0s1, MOHUMAsl CBOM HEJIOCTATKU U JOCTOMHCTBA; IPUHUMATh MOTHUBBI
Y apryMEHTHI IPYTUX NPHU AHAIN3E PE3yJIbTaTOB AECATEIBHOCTH; IPU3HABATH CBOE
MPaBoO U MPaBO JAPYTUX HA OIIUOKH.

B mpouecce AOCTUXEHUS JIMYHOCTHBIX PE3YyJIbTATOB OCBOEHUSI MPOrPAMMBI I10
buszuke s ypoOBHA CpeaHero ooOmero oOpa3oBaHUA Yy 0O0yYaroluxcs
COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN UHTEJIEKT, MpeAnoIararonmii
Cc(OPMUPOBAHHOCTh: CAMOCO3HAHMSI, BKJIFOUAIOLIEr0 CIOCOOHOCTh IOHUMATh CBOE
HMOLIMOHAIBHOE COCTOSIHME, BHJETh HAalpaBlIEHUS pPAa3BUTHS COOCTBEHHOU
HMOIIMOHANILHON c(ephl, OBbITh YBEpPEHHBIM B ceOe; CcaMOperyJIupoBaHUs,
BKJIFOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE MNPUHUMATh OTBETCTBEHHOCTh 32 CBOE
MOBEJIEHNE, CIOCOOHOCTh AAANTUPOBATHCA K AMOLMOHAIBHBIM H3MEHEHUAM H
MPOSIBJISITh THOKOCTH, OBITH OTKPHITBIM HOBOMY; BHYTPEHHEH MOTHBAIINH,
BKJIFOYAIOLIEH CTPEMIICHHE K JIOCTMIKEHUIO MLEJIH M YyCNeXy, ONTHUMH3M,
WHULMATUBHOCTh, YMEHHUE IEUCTBOBATH, UCXO/ISl U3 CBOMX BO3MOKHOCTEH;



AMMATHH, BKJIIOYAIOMIEH CIOCOOHOCTh TOHHMMATh SMOIIMOHATIBHOE COCTOSIHHE
JIpYTUX, YYUTHIBATb €ro MpH OCYIIECTBICHUH OOIICHHS, CIOCOOHOCTh K
COYYBCTBUIO U CONEPEKUBAHHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOLIUX CIHOCOOHOCTh BBICTPAWBATH OTHOIIEHUS C
JIPYTUMH JOAbMH, 3a00TUTHCS, IPOSBIISATh HHTEPEC U pa3peliaTh KOHPIUKTHI.

IHNPEAMETHBIE PE3YJIBTATBI

K konny oOyueHuss B 10 knacce npeIMeTHbIE pe3ysbTaThl HA YIriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

MOHUMATD POJIb PUNKU B SKOHOMHUYECKOM, TEXHOJIOTHIYECKOH,
HKOJIOTUYECKOM, COLIMATIBHOM U ATUUECKOHN cdepax NesATeIbHOCTH YeI0BeKa, poJib
U MecTo (UMK B COBPEMEHHOM HAayyHOM KapTMHE MUpa, 3HAuYEHUE
ONHKCATENbHOM, CHUCTEMATU3UPYIOLIEH, OOBSICHUTEIBHOM M IMPOTHOCTHYECKOM
GyHKUMA  (U3HYECKOM TEOpUHM — MEXAHHUKH, MOJIEKYJApHONH (U3UKH U
TEPMOJIMHAMUKH, POJIb (PU3NYECKON TEOpUH B (POPMUPOBAHUM MPEACTABICHUN O
buznyecKoil KapTUHE MUPA;

pasauyaTrh yCJIOBUS NMPUMEHUMOCTU MOJENIEeH (GU3NYECKUX TeNl U MPOLECCOB
(sBNEHUI): HHEpLUHMaTbHAsE CUCTEeMa OTcuéra, alCOJIOTHO TBEPJOE TEJIO,
MaTepualbHas TOYKA, PABHOYCKOPEHHOE JIBIDKEHHE, CBOOOJHOE IaJIeHUE,
a0coJIIoTHO yrmpyras aedopmaiiusi, aOCOIIOTHO yHIPyroe U aOCOJIOTHO HEYyIpyroe
CTOJIKHOBEHHsI, MOJIEIM Ta3a, >KMJIKOCTH U TBEPAOro (KpUCTAIMYECKOro) Tena,
WJICAJIBHBIN T'a3, TOUCUHBIN 3apsiJl, OQHOPOJHOE JIEKTPUUECKOE MOJIE;

paznuyaTh yclOBUsS (TpaHULbl, OOJACTH) NPUMEHUMOCTH (U3HUUYECKUX
3aKOHOB, TOHMMAaTh BCEOOWIMH XapakTep (YHIAMEHTAIBHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHaAJIM3UPOBATh U OOBACHATH MEXAaHUYECKUE TIPOLIECCHI U SIBJICHUS, UCIIOJIb3YS
OCHOBHBIE€ TOJIOKEHUSI M 3aKOHbl MEXaHUKH (OTHOCUTEIBbHOCTh MEXaHWYECKOTO
JBUKEHUS, bopmybl KHMHEMaTUKU PaBHOYCKOPEHHOTO JBUKEHUS,
npeoOpa3oBanusa ['anunes sl CKOpPOCTHM M TepeMenieHusi, 3akoHbl HbIOTOHAa,
IPUHIUI OTHOCHUTENBHOCTH ['anuies, 3aKOH BCEMUPHOIO TATOTEHHSI, 3aKOHBI
COXPAaHEHHUS HUMITyJIbca M MEXaHWYECKOW SHEpruu, CBsI3b pabOThl CHIIBI C
U3MEHEHUEM MEXaHWYECKOM SHEPIHH, YCIOBUS PaBHOBECHUS TBEPAOro Tena), Mpu
TOM HCIOJIb30BaTh MAaTEMaTHYECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTh YCIOBUS
NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IMpeoOpa3zoBanuii ["anunes, BTOporo u
TPETBEr0 3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHMSI MMITYJbCAa M MEXaHHYECKOU
DHEPIUH, 3aKOHA BCEMUPHOT'O TATOTEHUS;

aHANIM3UPOBaTh M OOBACHATH TEMJIOBBIE MPOLECCHl U SIBJICHUS, HCIONb3Ys
ocHoBHbIE noJ0keHuss MKT 1 3aKoHBI MOJIEKYISIPHON (PUBUKU U TEPMOJUHAMUKH



(CBSA3b JABJICHUS UACATBHOTO ra3a CO CPpeHEN KUHETUUECKOW SHEPrruel TemIOBOro
JBIDKEHUSI M KOHIIGHTpAI[MEd €ro MOJIEKYJ, CBSI3b TEeMIEpaTypbl BeEIIECTBa CO
CpeOHEW KUHETHYECKOW JHEPrue TEIUIOBOTO JABWKECHUSA €ro 4YacTHll, CBA3b
JIABJICHHUSI HJICAJIBHOTO ra3a ¢ KOHUEHTPAlUMENl MOJEKYJIl M €ro TEMIIEpaTypoi,
ypaBHeHHe MeHneneeBa—Kamneipona, MepBbld 3aKOH TEPMOAMHAMHUKHU, 3aKOH
COXpPAaHEHHUS DSHEPruM B TEIUIOBBIX IIpoIleccax), MpU H3TOM HCIOIb30BaTh
MaTeMaTUYECKOE BBIPAXKCHHE 3aKOHOB, YKa3bIBaTh YCJIOBUS TMPUMEHUMOCTHU
ypaBHeHHs: MeHeneeBa—Knanelpona;

aHAIM3UPOBATh U OOBICHATH AJEKTPUUYECKUE SIBJICHUS, UCIIOJIb3Ys] OCHOBHBIE
MOJIOKEHUSI U 3aKOHBI DJIEKTPOJAMHAMHUKH (3aKOH COXpaHEHUS! 3JIEKTPUUYECKOTO
3apsaa, 3akoH KynoHa, MOTEHIIMAIbHOCTh JIEKTPOCTATUYECKOTO IOJIA, MPUHIIUI
CYyNEpHO3ULIUA  AJICKTPUUYECKUX  TOJIe, TpPU 3TOM  yKas3biBasg  yCIIOBUS
MPUMEHUMOCTH 3akoHa KylloHa, a TakyKe NMPaKTHYECKH Ba)KHBIE COOTHOILCHMS:
3aKkoHbl OMa i1 y4yacTKa LENH W JJISI 3aMKHYTOM 3JIEKTPUYECKON LEMU, 3aKOH
Jxoynsa—Jlenua, npaBuia Kupxroda, 3akonst @apazest 11s1 2JIEKTPOJIN3a);

OMUCHIBATh (PUBUYECKUE TPOLECChl U SABJICHUSA, WCIOJIb3Ysl BEJIMYHUHBI:
MEPEMENICHUE, CKOPOCTb, YCKOPEHHE, HUMITyJIbC Te€lla U CHUCTEMbI TEJ, CHIIA,
MOMEHT CHUJIbl, JABJICHHE, IOTCHUUAJIbHAS DSHEPrus, KHUHETUYECKAs SHEprus,
MeXaHU4ecKas IHeprusi, pabora Cuibl, IEHTPOCTPEMHUTEILHOE YCKOpPEHHUE, CHUiia
TSOKECTH, CUJIa YHPYTrOCTH, CHJIA TPEHHUS, MOIIHOCTh, SHEPTUs B3aUMOJICUCTBUS
Tena ¢ 3eMiEN BOIM3U €€ MOBEPXHOCTH, SHEPTUS YIIPYyTron AedopMaluu IpyKUHBI,
KOJIMYECTBO TEIUIOTHI, a0COJIIOTHAS TeMIlepaTypa Tena, paboTa B TEPMOJIUHAMUKE,
BHYTPEHHSISI DHEPTHUSl UJICATbHOTO OJJHOATOMHOTO Ta3a, paboTa MAeaIbHOTO Ta3a,
OTHOCHUTEJIbHAs BIIAXKHOCTh Bo3ayxa, KIIJI uupeanbHOro TemioBOro IBUraTes;
AIIEKTPUUYECKOE TI0JIe, HAMPSIKEHHOCTh DSJIEKTPUYECKOTO TOJIA, HANpPsKEHHOCTH
MoJIsl TOYEYHOTO 3apsija WM 3apsHKEHHOrO IIapa B BaKyyMe U B JIUDJICKTPUKE,
MOTEHIIAAIT AIEKTPOCTATUYECKOTO noJis, Pa3HOCTh MOTEHIIUAJIOB,
ANEKTPOABMKYIAS  CUJa, CWia TOKAa, HaNpsHKEHHWe, MOIIHOCTh  TOKa,
ANEKTPUYECKasi EMKOCTh INIOCKOTO KOHJIEHCATOPa, COMMPOTUBIICHUE YUACTKA LIEIHU C
MOCJEAOBAaTEIbHBIM W MapaJlIeIbHBIM COEJUHEHHEM PE3UCTOPOB, DHEPrus
AIEKTPUYECKOTO NOJII KOHAEHCATOPA;

OOBSACHATH OCOOCHHOCTH TPOTEKAHUS (PU3MUECKHUX SIBICHUN: MEXaHUYECKOE
JBI>KCHUE, TEIUIOBOE JBM)KEHHE YAaCTHUI[ BEHIECTBA, TEILUIOBOE pPaBHOBECHE,
OpoyHOBCKOe nBWxkeHue, auddy3us, ucnapeHue, KUIEHHE U KOHJCHCAIUS,
MJIABJICHUE W KPUCTAJUIM3AlMs, HANpPaBJICHHOCTh TEIUIONEPEIaun, SICKTPU3alUs
TeJl, SKBUMIOTEHIIUAJILHOCTh MOBEPXHOCTHU 3apsHKEHHOTO MTPOBOAHUKA;

MPOBOJIUTH HMCCJICIOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BEIMYHMHBI OT
JPYrol C HCHOJIb30BAHUEM MPSIMBIX H3MEPEHUN, NPU 3TOM KOHCTPYHUPOBATH
YCTAHOBKY, (DUKCHPOBATh PE3yJbTAaThl MOJYYEHHON 3aBUCUMOCTH (HU3NUECKUX



BEJMYMH B BUJE T'paUKOB C yuy€TOM aOCONIOTHBIX MOTPEIIHOCTEH H3MEPEHUH,
JieaTh BBIBOJIBI 10 PE3YJIbTATAM HCCIIEJOBAHUS;

IPOBOJAUTH KOCBEHHBIE HW3MEpPEHUs (PU3UYECKUX BEJIMYHH, TPU OSTOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ M3MEPEHUs, OLEHUBAaTh aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE ITOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;

IPOBOJUTH OMBITHI MO NPOBEPKE MPEMIOKEHHOW THIOTE3bl: IUIAHHUPOBATH
DKCIIEPUMEHT, COOMpaTh JKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAJIU3UPOBATh
HOJTyYEHHBIE PE3YJIbTAThl U I€JaTh BBIBOJ O CTATYCE NMPEAJIOKEHHON TUIIOTE3bI;

coOnroaTh npaBuiia 0€301aCHOrO TPyJAa IpU NPOBEACHUM UCCIIEJOBAaHUN B
paMKax ydyeOHOro 3KCHEpHUMEHTa, MpaKTUKymMa U y4eOHO-HMCCIIEI0BaTENbCKOW M
IPOEKTHOM JAESITENBHOCTH C HCIIOJIB30BAHUEM HM3MEPUTENbHBIX YCTPOWCTB U
1a00paTOPHOTO 000PYAOBAHUS;

pemaTh pacu€THbIE 3a/1a4M C SIBHO 3a/1aHHOM U HEABHO 3aJJaHHON (pr3HUecKOn
MOJIEIbIO: Ha OCHOBAHMHU aHalM3a yCJIOBHUS OOOCHOBBIBATH BHIOOpP (hH3HUECKOM
MOJIEJIM, OTBEYAIOUIEH TpeOOBaHUSAM 3a/ayd, NPUMEHSTh (POPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH H TOCTYJNaThl (PU3MUECKMX TEOpUW TPHU HUCIHOJIb30BAHUU
MaTEMaTUYECKUX METOJ0B pEelIeHUs 3a7ad, NPOBOAUTH Pacy€Tbl HA OCHOBaHUU
UMEIOIINXCS JAHHBIX, AHAJU3HPOBATh PE3YyJbTaTbl U KOPPEKTHUPOBATH METObI
peuIeHus ¢ y4ETOM MOJYyYEHHBIX PE3yIbTaTOB;

pemaTh Ka4eCTBEHHBIE 3aJjauM, TPEOYIOIINe MPUMEHEHNS 3HaHUN U3 Pa3HbIX
paszenoB Kypca (pU3MKH, a TakKe HMHTErpalud 3HaHUW W3 JPYTUX NpeIMETOB
€CTECTBEHHO-HAYYHOI'0 IIMKJIA: BBICTPAUBATh JIOTUYECKYIO LEMOYKY PACCYXKACHUI
C ONOPO Ha N3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKHUE SIBICHUS;

UCIOJIb30BaTh  TEOPETUYECKUE 3HaHMsS Ui OOBSCHEHHS OCHOBHBIX
NPUHIIMIOB pabOThl H3MEPUTENbHBIX MNPUOOPOB, TEXHUYECKHX YCTPOMCTB H
TEXHOJIOTHYECKUX MPOLIECCOB;

IPUBOJUTH IPUMEPHI BKJIa/la POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIErO0 MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

aHAJIM3UPOBaTh M OIIEHUBATH MOCIEACTBUSA OBITOBOM M MPOU3BOICTBEHHOMN
NeATEIbHOCTH 4YeJIOBEKa, CBA3AHHOM C (PU3NYECKHMMM MpOLIECCaMM, C MO3ULIUN
HKOJIOTHYECKOM 0€e30MacHOCTH, IpEICTaBIICHUN 0 paMOHAIIBHOM
IPUPOAOIIOIB30BAHNN, & TAKKE Pa3yMHOM HCIIOJIb30BAaHUH JTOCTHXKEHHI HAyKU U
TEXHOJIOTUH JIJIs1 JaJbHEHIIIEro pa3BUTUS YeJIOBEUECKOro 00IeCTRa;

NPUMEHATh Ppa3IMyHble CIOCOObI paboThl ¢ MHpoOpMaluer (HU3nIecCKoro
COJIEp’KaHUsl C HCIOJIb30BAHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJIOTHUH,
Opu 3TOM HCHOJIb30BaTh COBPEMEHHbIE WH()OPMALMOHHBIE TEXHOJOTUU IS
NOUCKa, TepepabOTKH M MPEeAbABICHUS Yy4yeOHOW W HAyYHO-TOIMYJISpHOU
uH(pOpMaUKU, CTPYKTYPUPOBAHUS U WHTEpPHpETalud UHPOPMALMH, MOTYyYEHHON



U3 pa3IMYHbIX HWCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH  IOJIYyYAEMYIO
uH(GOPMAIIMIO U OLIEHUBATH €€ TOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUINXCS 3HAHUH,
TaK U Ha OCHOBE aHaJN3a UCTOYHHKA HH(POPMAIIIH;

NPOSIBIIATH OPraHU3alMOHHbIE U TI03HABATENIbHBIE YMEHUS CAMOCTOSITEITLHOTO
nproOpeTeHUs] HOBBIX 3HAHMW B MPOIIECCE BBHIMOJHEHUS MPOEKTHBIX M y4eOHO-
UCCJIEI0BATENBCKUX PadoT;

paboTaTh B TpymNe C HCIOIHEHUEM pa3IUYHBIX COIMAIBHBIX pOJIEH,
IUITAHUPOBaTh PabOTy TpPYNNbl, PALUOHATIBHO pPACIpPENeNsITh [eATEIbHOCTh B
HECTaHIAPTHBIX CUTYaIUsIX, aJeKBATHO OLIEHUBATh BKJIAJ KaXKI0TO U3 YUACTHUKOB
TPYIIIBI B PELICHUE PacCMaTpUBAEMON POOIEMBI;

NPOSIBIISATh MOTHUBALIMIO K OyAymied mnpodeccuoHanbHON AEATeIbHOCTH IO
CHEIHMATBHOCTAM (PU3UKO-TEXHHUECKOTO IPOUIIS.

K xonmy oOyuenuss B 11 knacce mnpenMeTHBIE Pe3yibTaThl Ha YIIIYyOJIEHHOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYYAIOIIUXCSI YMEHUM:

MOHUMATh POJIb PUZUKUA B SKOHOMHUECKOH, TEXHOJIOTUYECKOU, COLIMATBHON 1
ATUYECKON cepax AesTeIbHOCTU YEIOBEKa, POJib U MECTO (DU3UKHU B COBPEMEHHOM
HAay4YHOM KapTHHE MHpPA, POJb ACTPOHOMHUHU B MPAKTUYECKOW JAESATEIbHOCTU
YEJIOBEKA W JAJbHEUIIEM  HAyYHO-TEXHUYECKOM  Pa3BUTHHM, 3HAYCHHUE
OMMUCATEIBLHON, CHUCTEeMAaTU3UPYIONMIEH, OOBIACHUTEIBLHON U MPOTHOCTHYECKOMN
byHKUMA  (U3HMYECKOM TEOpUHM — DIIEKTPOJMHAMUKH, CIHEIUATBHOW TEOopUHr
OTHOCUTEIBHOCTH, KBAHTOBOW  (UBHKH, poJiib  (PU3MYECKOH  TEOpUH B
dbopMHpoBaHUY MPECTABICHUHN 0 (HU3NIECKON KapTUHE MUPA, MECTO (PU3UIECKOM
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPO/IE;

pasznuyaTh yCJIOBUS IPUMEHUMOCTH Mojieled (PU3NYecKux Tea U MPOIECCOB
(siBJIEHUIT): OJHOPOIHOE DJIEKTPUUYECKOE W OJHOPOAHOEC MArHUTHOE TMOJS,
rapMOHUYECKUE KOJIEOaHUs, MAaTEMAaTUYECKUI MasiTHUK, UJI€aJbHbIN MPY>KUHHBIN
MasiTHUK, TapMOHUYECKUE BOJIHBI, HACAIBHBIM KOJIEOATENbHBIN KOHTYpP, TOHKAas
JIMH3a, MOJIEJIEd aTOMa, aTOMHOTO SIIpa U KBAHTOBOM MOJIENIN CBETA;

paznuyaTh ycloBUS (TpaHUIbl, OOJACTH) NPUMEHUMOCTH (U3HUUYECKUX
3aKOHOB, TIOHMMAaTh BceoOUIMH XapakTep (YyHIaMEHTAIbHBIX 3aKOHOB U
OTPAHUYEHHOCTh UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJM3UPOBATh M OOBACHATH JJIECKTPOMArHUTHBIC TPOIECCHl U  SIBJIICHHS,
UCIIOJIb3YS OCHOBHBIE MMOJIOKEHUS M 3aKOHBI JIEKTPOJAMHAMUKHU U CHEIUAIbHON
TEOPUU OTHOCHUTEJIBHOCTH (3aKOH COXPAaHEHHUs SJIEKTPUUECKOTO 3apsiia, CHIla
Awmmnepa, cuna JlopeHia, 3aKOH 3JIEKTPOMAarHUTHOW WHAYKIWH, MpaBuio JleHiia,
cBs3b DJIC caMOMHAYKUIHMM B 3JIEMEHTE JJIEKTPUYECKOM LENH CO CKOPOCTHIO
M3MEHEHHUSI CWIbl TOKA, MOCTYJaThl CHEUHAIbHOW TEOPUU OTHOCHUTEIBLHOCTH
OWHIITEITHA);



aHaAJIM3UPOBaTh M OOBSCHATH KBAHTOBBIE MPOLECCHl U SIBICHUS, HCIOJIB3YS
MOJIOKEHUST KBaHTOBOW (u3uku (ypaBHeHWe OiHITEHHa 1t doTodrddexra,
IIEPBBIA U BTOPOM IOCTYJIaThl bopa, MPUHIKII COOTHOIIEHUSI HEONPEAEIEHHOCTEN
['eit3enOepra, 3aKOHBI COXpPAHEHUs 3apsA0BOTO MU MAacCOBOTO YHCEN W DHEPTUU B
SJIEPHBIX PEAKIUAX, 3aKOH PAJMOAKTUBHOTO PACIajia);

ONHCHIBATh (PU3MYECKUE NPOLECCHl W SBJICHUS, MCHOJb3Yys BEJIUYUHBIL:
HaIpPsHKEHHOCTh AJIEKTPUYECKOrO IMOJISI, MOTEHIMA JIEKTPOCTAaTUYECKOTO MOJIS,
Pa3HOCTh MOTEHIIMAJIOB, 3JEKTPOJABIDKYIIAS CHUJIa, MHIYKUIHUS MarHUTHOTO TIOJIS,
MarHUTHBIM TOTOK, cuia AmImepa, HHAYKTUBHOCTb, SJIEKTPOABMKYIIAs CHJIA
CAaMOMHAYKIIMHM, OSHEPrusi MArHUTHOIO  TMOJS  NPOBOJHUKA C  TOKOM,
PENATUBUCTCKUNA UMITYJIbC, TIOJTHAS SHEPTHUS, SHEPTHUS MOKOSI CBOOOHON YaCTHUIIBI,
SHEPrus U UMITYJIbC (POTOHA, MACCOBOE YMCIIO U 3apsil SApa, SHEPTUS CBSI3U S/APa;

OOBSICHSATH 0COOEHHOCTH IPOTEKAHUS duznyeckux SIBJICHUI:
3JIEKTPOMAarHUTHasl UHIYKIUS, CAMOMHAYKLUS, PE30HAHC, HUHTEPPEPEHUsI BOJIH,
mupakiys, AUCHEPCHs], MOJHOE BHYTPEHHEE OTpakeHHeE, (HOTOIEKTPUUYECKUN
abpdext (pororddekr), anpda- u Oera-pacnanabl sSAep, raMMa-u3TydeHUE Saep,
(bu3nYecKue NPUHILMIIBI CIEKTPATIBLHOIO aHAJIN3a U paboThI J1a3epa;

OINPEAENATh HAIPABJICHUE UHIYKIIMM MAarHATHOTO ITOJISI IPOBOJHUKA C TOKOM,
cuibl Amriepa u cuibl JlopeHua;

CTPOUTH U300pakeHue, CO3/1aBaeMOe IIOCKUM 3€pKajioM, TOHKON JIMH30U, U
pPacCUMTBIBATH €TI0 XapaKTEPUCTUKU;

IPUMEHATH OCHOBOIIOJATAIOIINE ACTPOHOMMYECKHE TIOHSATHS, TEOPUU U
3aKOHbI JJI1 aHajau3a U OOBACHEHUS (PU3MUECKUX IMPOLECCOB, MPOUCXOASIINX B
3BE3/1aX, B 3BE3HBIX CUCTEMAaX, B MEXKIaJaKTUUECKON cpejie; IBUKEHHUST HEOECHBIX
TEJ1, PBOIIOLIMY 3BE3/ U BCceleHHoii;

IPOBOJUTh  HCCIEAOBAHUE  3aBUCUMOCTEH  (DU3MYECKUMX  BEIUYMH C
WCIIOJIb30BAaHUEM TNPSIMBIX W3MEPEHUH, NPU 3TOM KOHCTPYHMPOBATh YCTaHOBKY,
¢ukcupoBaTh pe3ysbTaThl MOJYYEHHOM 3aBUCUMOCTH (U3UYECKUX BEJIMYUH B
BUJIE TpapUKOB C YYETOM aOCOJIOTHBIX TMOTPEIIHOCTEN HW3MEPEHHM, NenaTh
BBIBOJIbI IO pE3YJIbTaTaM UCCIIEI0BaHNUS;

IPOBOJUTh KOCBEHHBbIE HW3MEPEHHUS] (U3UYECKUX BEIMYUH, MPU STOM
BbIOMpaTh ONTHUMAJbHBIM METOJl M3MEPEHHs, OLEHUBAaTh AaOCOJIIOTHBIE U
OTHOCHUTEJBbHBIE MOIPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;

MPOBOJUTH OMNBITHl MO TPOBEPKE MPEAJIOKEHHOW TUIOTE3bl: IUIAHUPOBATH
HKCIIEPUMEHT, COOUpaTh JKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAJIU3UPOBATh
NOJIyYEHHBIE PE3YJIBTATHI U JIEJIATh BBIBOJ O CTaTyCE MPEIIOKEHHOMN TUITOTESbI;

ONMCBIBATH METO/BI ITOTYYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;

co0moaTh npaBuiia 6€301acHOro TpyJAa MpU MPOBEACHUM HCCIIEJOBAaHUNA B
paMKax y4yeOHOro SKCHEpUMEHTa, MPAKTUKyMa M y4eOHO-UCCIIEeIOBATEIbCKON U



MPOEKTHOW JAESTEIbHOCTH C HCHOJb30BAHUEM HM3MEPUTEIIbHBIX YCTPOMCTB U
1abopaTopHOTO 000PYIOBAHUS;

permarh pacy€THBIC 3a7a91 C SIBHO 3aJ]aHHOW M HESIBHO 3aJJaHHOW (pU3HIECKON
MOJICJIbIO: Ha OCHOBAaHWUW aHalIM3a YCIOBUS BbIOMpaTh (U3MYECKHUE MOJENH,
OTBeHawoIIKe  TpeOOBaHUSAM  3aJaud, MPUMEHATb  (QOPMYJbI,  3aKOHBI,
3aKOHOMEPHOCTH W TIOCTYJNaThl (U3MUECKUX TEOPUHW TIPU HCIOJIb30BAHUHU
MAaTEMATUYECKUX METOJOB PEUICHUs 3aJa4, IPOBOAUTH Pacu€Thl HA OCHOBAHUHU
MMEIOIIMXCS JaHHBIX, AHAJIM3UPOBATh PE3YJIbTAaThl U KOPPEKTUPOBATh METOMbI
pELIEHHUS C YYETOM TOITYYEHHBIX PE3YJIbTaTOB;

pelaTh Ka4eCTBEHHBIE 3aJjauM, TPEOYIOIINe MPUMEHEHUs 3HAaHUN U3 Pa3HbIX
pasnenoB Kypca (pu3WKHM, a TakKe HMHTETpaIliy 3HAaHWW W3 JPYTUX IPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATH JIOTMYECKYIO LIEMOYKY PACCYKICHUN
C OMOPOM Ha U3YYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKHE SIBJICHUS;

UCIIOJIb30BAaTh  TEOPETUYECKHWE 3HAHMS i1 OOBSCHEHHS  OCHOBHBIX
NPUHIUNOB pabOThl HM3MEPUTEIBbHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MTPOLECCOB;

MPUBOJUTH IPUMEPHI BKJIaJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(PHU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MHpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

aHaJU3UPOBAaTh M OLIEHUBATH IMOCJIEACTBUS OBITOBOM M MPOW3BOACTBEHHOU
JIEATEIIBHOCTH YEJIOBEKA, CBS3aHHOW C (PU3MYECKUMM MPOIECCAMM, C TMO3UIUN
DKOJIOTUYECKOU 0e30MacHOCTH, MPEACTABIICHUM 0 palMOHATIBHOM
MPUPOJIONIOIB30BAHUY, & TAKKE PA3yMHOM HCIIOJIb30BAHUU JOCTUKEHUN HAYKU U
TEXHOJIOTUH ISl JabHEHIIIEro pa3BUTHS YeJIOBEUSCKOTo 00IIeCTRa;

OPUMEHATh Pa3IMYHble CIOCOObI padboThl ¢ MHpoOpManuer (HU3NIECKOro
COJIEp>KaHMsI C MCIOJIb30BAHHUEM COBPEMEHHBIX WH(OPMAIIMOHHBIX TEXHOJIOTHH,
IpyU STOM HCIOJb30BaTh COBPEMEHHbIE HH(GOPMAIIMOHHBIE TEXHOJIOTHH IS
MOKWCKa, TepepabOTKU ¢ TPEIbSBICHUS YYEOHOW U HAYYHO-TIOMYJISIPHOU
uHpopMaIu, CTPYKTYPUPOBAHUS M WHTEpIpETaluv WH(OpMaluu, MOJTydeHHOU
U3  Pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKH AaHAJIU3UPOBATH  MOJYy4YaeMYHO
MH(pOpMAIINIO U OLIEHUBATH €€ IOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIUXCS 3HAHUM,
TaK ¥ Ha OCHOBE aHaJIM3a UICTOYHUKA UH(POPMAIIUK;

MPOSIBIISATh OPTraHU3ALMOHHBIE U TTO3HABATEIbHBIE YMEHHS CAMOCTOATEIIBHOTO
MPUOOPETEHUS] HOBBIX 3HAHUN B MPOIECCE BBITIOTHEHUS MPOCKTHHIX U y4eOHO-
HCCIIeIOBATENIbCKUX padoT;

paboTatb B TpyINIe C WCIOJHEHUEM pa3JIMYHBIX COIUATIBHBIX POJICH,
IUIAaHUPOBATh PAOOTy TPYMIBI, PAMMOHATIBLHO pPACHpPENeNsTh MESITeIbHOCTh B
HECTAH/IAPTHBIX CUTYAlUsIX, aICKBATHO OLICHUBATH BKJIaJ KaXKJIOI0 U3 YYACTHUKOB
IPYIIBI B pElIEHHUE pacCMaTpUBaEMOM MPOOJIEMBbI;



OpOSIBIISATh MOTHBALIMIO K Oyaymieid mnpodeccuoHalbHON NeATEeNbHOCTH IO
CHELMATBHOCTAM (PU3UKO-TEXHHUECKOTO IPOpuIIs.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

KoanuyecTtBo
4acoB

Bcero

DJIeKTPOHHbBbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

JeATeJIbHOCTD YYHMTEJISI € y4eTOM
padoueii mporpaMMbl BOCTIUTAHMSI

Pazgen 1. HAYUHBII METO/1 IIO3HAHMSI IIPUPO/IbI

Hayunblii MeTO1 TO3HAHUSA

https://resh.edu.ru/subje

- peaJM30BBIBAaTh BOCIIUTATCIHHBIC
BO3MOXHOCTH B PA3JIMYHBIX BUAAX
JESITEIIbHOCTH 00YUYAIOIIUXCSI CO
CJIOBECHOM (3HAKOBOI) OCHOBOM:

1.1 6 ct/lesson/5894/start/900 = camocTosTeNnbHas paboTa ¢
TIPHPOJIB! 71/ OHuKaMu, paboTa ¢ Hay4HO-
L4 yue Y yq
MOMYJISIPHOM TUTEpaTypoil, 0TOOp U
CpaBHEHHE MaTepHaja 1o HECKOJIbKIM
HWCTOYHHK
Hroro 1o pasneny 6
Pasznea 2. MEXAHUKA
https://resh.edu.ru/subje = - peann3oBBIBATH BOCIIUTATEIILHBIC
ct/lesson/6288/start/471 = BO3MOKHOCTHU B Pa3IMYHBIX BUJIAX
51/ JESTENIbHOCTH 00YJarOIIUXCs CO
https://resh.edu.ru/subje  CIOBECHOI (3HAKOBOI) OCHOBOMA:
2.1 Kunemaruka 10 ct/lesson/3711/start/471  CamOCTOsTENbHAsS paboTa ¢
29/ ydueOHHKaMu, paboTa ¢ HayJHO-
https://resh.edu.ru/subje ~ TOTYIAPHOH JTHTEPaTypOH, ot6op
ct/lesson/3721/start/160  CPABHEHME MaTepHaa 10 HECKOIbKUM
133/ HCTOYHHKAM;
_ . - YCTaHABIIMBATh JOBEPUTEILHBIC
99 JlnHavika 10 https://resh.edu.ru/subje OTHOIICHHS MEIKITY YIHTETEM H

ct/lesson/6286/start/



https://resh.edu.ru/subject/lesson/5894/start/90071/
https://resh.edu.ru/subject/lesson/5894/start/90071/
https://resh.edu.ru/subject/lesson/5894/start/90071/
https://resh.edu.ru/subject/lesson/6288/start/47151/
https://resh.edu.ru/subject/lesson/6288/start/47151/
https://resh.edu.ru/subject/lesson/6288/start/47151/
https://resh.edu.ru/subject/lesson/3711/start/47122/
https://resh.edu.ru/subject/lesson/3711/start/47122/
https://resh.edu.ru/subject/lesson/3711/start/47122/
https://resh.edu.ru/subject/lesson/3721/start/160133/
https://resh.edu.ru/subject/lesson/3721/start/160133/
https://resh.edu.ru/subject/lesson/3721/start/160133/
https://resh.edu.ru/subject/lesson/6286/start/
https://resh.edu.ru/subject/lesson/6286/start/

https://resh.edu.ru/subje
ct/lesson/4721/start/

2.3

2.4

Craruka TBEpAOTO TEa

3aKOHEBI COXpPAaHCHUA B MCXAHUKCE

Hroro no pazneny

10

35

https://resh.edu.ru/subje
ct/lesson/4720/start/

https://resh.edu.ru/subje
ct/lesson/4719/start/
https://resh.edu.ru/subje
ct/lesson/6290/start/

00yJarouMMHUCs, CITIOCOOCTBYIOIINUX
MO3UTUBHOMY BOCIIPUSTHIO
YYaIUMHKCS TPeOOBaHUN U TTPOCHO
YVUUTEIS;

- IPUBJICKATh BHUMaHUE
oOyyaromuxcst K 00cykaaeMoii Ha
ypoke HH(OpMAITNH, AKTUBU3AINH UX
[M03HABATEJIbHOW €SI TEIbHOCTH

- MOOYXJ1aTh 00YJaIOIUXCs
coOiroaaTh Ha ypOKE MPUHLHUIIBI
y4eOHOM TUCIMITIIMHBI 1
caMOOpraHu3aIluu

- OPraHU30BBIBATH PAOOTY
00yJaromuxcs ¢ COHAIBHO 3HAUUMOMN
uH(popMalel, moxy4aeMon Ha ypoke,
00CyX1aTh, BBICKAa3bIBATh CBOE
MHCHHE

- IPUBJICKATh BHUMAHKE
oOyyaromuxcs K 00cyxaaeMoii Ha
ypoke nHPOpMAITUH, aKTHBU3AIIUH X
MO3HABATENIBHON 1€ATEeIbHOCTH;

- peayTn30BBIBATh BOCIIUTATEIIHHBIE
BO3MOXXHOCTH B Pa3NIUYHBIX BHIAX
JIeATETLHOCTH O0YYAIOIINXCSI CO
CJIOBECHOM (3HAKOBOM) OCHOBOIA:
BBIBOJIBI U JOKA3aTeNIbCTBA (POPMYII,
pelleHrne TeKCTOBBIX KOTMYEeCTBEHHBIX
Y Ka4eCTBCHHBIX 3a/1a4, BHITTOJIHEHUIO
3aJJaHU¥ MO pa3TPaHUYCHUIO TOHITHIHA

Paznen 3. MOJIEKVYJISIPHASA ®U3NKA U TEPMOJINHAMUKA

3.1

OCHOBBI

15

https://resh.edu.ru/subje

- MOOYXJ1aTh 00YJaIOUXCS


https://resh.edu.ru/subject/lesson/4721/start/
https://resh.edu.ru/subject/lesson/4721/start/
https://resh.edu.ru/subject/lesson/4720/start/
https://resh.edu.ru/subject/lesson/4720/start/
https://resh.edu.ru/subject/lesson/4719/start/
https://resh.edu.ru/subject/lesson/4719/start/
https://resh.edu.ru/subject/lesson/6290/start/
https://resh.edu.ru/subject/lesson/6290/start/
https://resh.edu.ru/subject/lesson/4722/start/

MOJIEKYJIIPHOKUHETUYECKON
TEOPUH

ct/lesson/4722/start/
https://resh.edu.ru/subje
ct/lesson/3731/start/478
58/
https://resh.edu.ru/subje
ct/lesson/6291/start/
https://resh.edu.ru/subje
ct/lesson/5898/start/154
62/

https://resh.edu.ru/subje

COOJTI01aTh HA YPOKE MPUHIIUIIBI
y4eOHOM TUCIUTUIMHBI U
CaMOOpraHu3aIH

- OpraHU30BBIBATH PAOOTY
00y4aroUIMXCs C COUAIBHO 3HAYMMOM
uH(popMaIrel, moryyaeMon Ha Ypoke,
00CYXIaTh, BEICKAa3bIBaTh CBOE
MHEHUE

- IpUBJIEKAaTh BHUMAHUE
oOyyaromuxcst K 00cyKaaeMoit Ha
ypoke nH(popmManum, akTHBH3aLUH UX

ct/lesson/4740/start IM03HABATCIILHOM JEITCIIFHOCTH,
hitps://resh.edu.ru/subje . yeanusopbiBath BocTMTaTEBHBIE
TepmomuHamuka. TenmoBbie ct/lesson/5897/start/  BO3MOXHOCTH B Pa3JIMUHBIX BUIAX
3.2 20 https://resh.edu.ru/subje  pesrenpHOCTH OGYUYAROIIHXCS CO
MaITHHBI - . ~
ct/lesson/4723/start/ CJIOBECHOM (3HAKOBOIT) OCHOBOI:
https://resh.edu.ru/subje  BEIBOIBI K TOKA3ATENBCTBA (POPMYIL,
ct/lesson/3763/start/160 = pelieHne TEKCTOBBIX KOJUYECTBEHHBIX
222/ Y Ka4eCTBEHHBIX 3a/1a4, BHITTOJIHEHUIO
3aJlaHUM 10 Pa3rPaHUYCHUIO MOHITUI
ArperaTHble COCTOSIHHS BEIIECTBA. https://resh.edu.ru/subje AKHEHINPOBATD BIMMAHHC
3.3 14 00yJarOIINXCS Ha HPABCTBECHHBIX
@da30BbIE IEPEXOABI ct/lesson/3741/start/ MPOGIEMaX, CBS3AHHBIX C HAYIHBIME
OTKPBITUSIMH, U3Y4aEMBIMHU Ha YPOKE.
Hroro no paszneny 49
Paznen 4. JIEKTPOJANHAMUKA
https://resh.edu.ru/subje - moOyxaaTh 0OyJarOIINXCS
ct/lesson/5901/start/488 = cobmogaTh Ha YpOKE IPUHIIUITHI
41 [TocTOsSIHHBIN TEKTPUYECKUI TOK 24 64/ y4eOHOM TUCIUIUINHBI U
https://resh.edu.ru/subje = camooOpraHu3anuu
ct/lesson/4741/start/ - OpPraHHU30BBIBaTH paboTy
4.2 DneKTpUYECcKoe ToJie 24 https://resh.edu.ru/subje 0By4alomuXcs ¢ COLUANLHO HATMMON



https://resh.edu.ru/subject/lesson/4722/start/
https://resh.edu.ru/subject/lesson/3731/start/47858/
https://resh.edu.ru/subject/lesson/3731/start/47858/
https://resh.edu.ru/subject/lesson/3731/start/47858/
https://resh.edu.ru/subject/lesson/6291/start/
https://resh.edu.ru/subject/lesson/6291/start/
https://resh.edu.ru/subject/lesson/5898/start/15462/
https://resh.edu.ru/subject/lesson/5898/start/15462/
https://resh.edu.ru/subject/lesson/5898/start/15462/
https://resh.edu.ru/subject/lesson/4740/start/
https://resh.edu.ru/subject/lesson/4740/start/
https://resh.edu.ru/subject/lesson/5897/start/
https://resh.edu.ru/subject/lesson/5897/start/
https://resh.edu.ru/subject/lesson/4723/start/
https://resh.edu.ru/subject/lesson/4723/start/
https://resh.edu.ru/subject/lesson/3763/start/160222/
https://resh.edu.ru/subject/lesson/3763/start/160222/
https://resh.edu.ru/subject/lesson/3763/start/160222/
https://resh.edu.ru/subject/lesson/3741/start/
https://resh.edu.ru/subject/lesson/3741/start/
https://resh.edu.ru/subject/lesson/5901/start/48864/
https://resh.edu.ru/subject/lesson/5901/start/48864/
https://resh.edu.ru/subject/lesson/5901/start/48864/
https://resh.edu.ru/subject/lesson/4741/start/
https://resh.edu.ru/subject/lesson/4741/start/
https://resh.edu.ru/subject/lesson/6293/start/

ct/lesson/6293/start/
https://resh.edu.ru/subje
ct/lesson/5899/start/487
23/
https://resh.edu.ru/subje
ct/lesson/3753/start/487
77/

4.3

Toxu B Ppa3IMIHbIX Cpeaax

Hroro no pazneny

54

nHpopMarei, moJryaaeMoi Ha ypokKe,
00CyX1aTh, BBICKAa3bIBaTh CBOE
MHCHHE

- IPUBJICKATh BHUMAHHE
o0yyJaronuxcst K 00Cy)aaeMoi Ha
ypoke uHpOpMaIli1, aKTUBU3ALNN UX
MI03HABATEIBHON JICSITEIbHOCTH;

- peasIn30BBIBATh BOCIIUTATEIBHBIE
BO3MOYKHOCTH B Pa3JIMYHBIX BUIAX
JIeATETLHOCTH O0YYAIOIINXCSI CO
CJIOBECHOM (3HAKOBOI) OCHOBOM:
BBIBOJIBI M JTOKA3aTeJIbCTBA (hopmyot,
pEIICHHE TEKCTOBBIX KOJUYECTBEHHBIX
Y Ka4eCTBCHHBIX 3a/1a4, BHIITOJIHCHUIO
3aJJaHUI TI0 Pa3TPAHUYCHUIO TIOHSATHIHA
- aKIICHTUPOBATh BHUMAaHUE
00y4aromuxcsi Ha HPAaBCTBEHHBIX
po0JieMax, CBSI3aHHBIX ¢ HAYYHBIMH
OTKPBITUSIMU, U3y4aeMbIMU Ha YPOKE.
- peasTn30BBIBATh BOCITUTATEIHHBIE
BO3MOXXHOCTH B Pa3ITUYHBIX BUJIAX
JIeATETLHOCTH O0YYAIOIINXCSI CO
CJIOBECHOM (3HAKOBOM) OCHOBOIA:
CaMOCTOsITeJIbHAs padoTa C
yuyeOHHMKaMH, paboTa ¢ Hay4HO-
MOMYJISIPHOM TUTEpaTypoil, oTOOp U
CpaBHEHHE MaTepuasa 1Mo HECKOJIbKIUM
HUCTOYHUKAM

Paznen 5. PU3HUYECKHAN MPAKTUKYM

5.1

Pu3NYeCKUil IPAKTUKYM

16

- p€aIN30BBIBATE BOCIIMTATCIIBHBIC
BO3MOXXHOCTH B PA3JIMYHBIX BUAAX
JCATCIIBHOCTH 06yqa101unxcs1 Cco



https://resh.edu.ru/subject/lesson/6293/start/
https://resh.edu.ru/subject/lesson/5899/start/48723/
https://resh.edu.ru/subject/lesson/5899/start/48723/
https://resh.edu.ru/subject/lesson/5899/start/48723/
https://resh.edu.ru/subject/lesson/3753/start/48777/
https://resh.edu.ru/subject/lesson/3753/start/48777/
https://resh.edu.ru/subject/lesson/3753/start/48777/

CJIOBECHOM (3HAKOBOI) OCHOBOM:
caMOCTOsITeJIbHas padoTa C
ydueOHHKaMu, paboTa ¢ Hay4yHO-
HOMYJISIPHOM U TEPaTypoii, 0TO0p U
CpaBHEHHE MaTepHualia M0 HECKOJIbKUM
HUCTOYHUKAM

- OPraHU30BBIBATH IIE(CTBO
MOTHBHUPOBAHHBIX M 3PYTUPOBAHHBIX
YUYAIIUXCsI HaJl UX HEYCIEBAOIIUMHU
OJTHOKJIACCHUKAMH, JIAIOIIETO
IIKOJIbHUKAM COLMAIBHO 3HAYMMBIi
OTIBIT COTPYAHHYECTBA ¥ B3aUMHOM
TIOMOIIIN

Hroro mo pazueny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 170

[NPOT'PAMME




11 KJIACC

KoanuecTBo DJIeKTPOHHbIE JesATeJIbHOCTDh YUYMTEJISl C Y4eTOM
No 1/ HaumeHoBaHue pa3gejioB M TEM  4acoB (un¢posbie) pabodueii IporpaMMbl BOCIUTAHHS
°on/m
NporpamMmbl o0pa3oBaTejibHbIE
Bcero
pecypchbl
Pazgen 1. 9JIEKTPOJIUHAMMUKA
https://resh.edu.ru/subject/2 | -
1.1 MarsuTtHoe mose 14 . I noGyxnats obysaromuxcs
8/11/ co0JII0/1aTh Ha YPOKE MPUHIIUTIBI
https://resh.edu.ru/subject/2 = Y€OHOH TUCIMILTMHBI 1
1.2 DneKTpoMarHuTHasi MHAYKLHS 13 8/11/ CaMOOpraHu3aLIH
- OPraHu30BBIBaTH paboTy
Htoro no paznemny 27 00yJaronmxcs ¢ COUUAIBLHO 3HAYUMOMN
nHpopmanuen, moay4yaeMon Ha YpOKe,
Pazpen 2. KOJTEBAHUA U BOJTHBI 00CyX/1aTh, BBICKa3bIBaTh CBOE
https://resh.edu.ru/subject/I
2.1 Mexannueckue KojieOanus 10 D : MHCHHC
esson/4907/start/ - IPUBJICKAaTh BHUMAHKE
99 5 6 15 https://resh.edu.ru/subject/l = OOyYaroIMXCsi K 06CYKIaeMOl Ha
. TMEKTPOMAarHUTHBIE KOJICOaHUSI esson/4913/start/ ypoke HH(OPMAIIH, AKTHBH3AIHHN HX
. MMO3HABATENLHON 1EeATEILHOCTH;
Mexanuueckue u https://resh.edu.ru/subject/I A
2.3 10 13795/start/ - pealu30BLIBATE BOCIIUTATEILHEIC
SJICKTPOMAIHUTHBIC BOJIHBI £sson Star BO3MOXKHOCTH B Pa3JTUYHBIX BUAX
JEeSATETLHOCTH 00yUJaIOIINXCS CO
CJIOBECHOM (3HaKOBOM) OCHOBOWA:
BBIBOJIBI U JTOKA3aTeNIbCTBA (OPMYI,
pelIeHre TEKCTOBBIX KOTMYECTBEHHBIX
https://resh.edu.ru/subject/I
24 Onmika o5 p J M Ka4eCTBEHHBIX 3aJ1a4, BHIIIOJIHECHHIO

esson/4914/start/47590/

3aJIaHUi 110 pasrpaHu4CHUIO MOHSATHH
- aKOCHTUPOBAaTH BHUMAHUEC
06yqa10m1/1xc;1 Ha HPpaBCTBCHHBIX
HpO6HCMaX, CBA3aHHBIX C HAYUYHBIMU
OTKPBITUAMHU, U3YyHACMbIMH Ha YPOKC.



https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/lesson/4907/start/
https://resh.edu.ru/subject/lesson/4907/start/
https://resh.edu.ru/subject/lesson/4913/start/
https://resh.edu.ru/subject/lesson/4913/start/
https://resh.edu.ru/subject/lesson/3795/start/
https://resh.edu.ru/subject/lesson/3795/start/
https://resh.edu.ru/subject/lesson/4914/start/47590/
https://resh.edu.ru/subject/lesson/4914/start/47590/

Hroro no pazneny

60

Pazgen 3. OCHOBBI CHEIIUAJIBHOM TEOPUU OTHOCUTEJLHOCTH

3.1 OcuoBer CTO

Hroro no pasaceiny

https://resh.edu.ru/subject/I

esson/5907/start/48231/

- peaau30BBIBATh BOCIIMTATEIIbHbBIC
BO3MOYXHOCTH B Pa3IMIHBIX BUIAX
JEATETLHOCTH 00yUJaIOIINXCS CO
CJIOBECHOM (3HAKOBOI) OCHOBOIA:
BBIBOJIBI U JIOKA3aTeNbCTBA (POpMYIL,
pElIeHNEe TEKCTOBBIX KOJIMYECTBEHHBIX
1 KQ4eCTBEHHBIX 33]1a4, BHIMTOJTHEHUIO
3a/IaHU 110 Pa3rpaHUYCHUIO TOHATUI

Pa3znen 4. KBAHTOBAS ®U3UKA

KopnyckynsipHo-BoIHOBOM
TyaJlu3M

4.1

https://resh.edu.ru/subject/I

15 esson/4917/start/197790/

4.2 dusuka atoma

https://resh.edu.ru/subject/I

esson/3910/start/48347/

43 ®du3uka aTOMHOTO gapa u

OJICMCHTAPHBIX YaCTUI]

https://resh.edu.ru/subject/I

esson/5909/start/

- OpraHM30BBIBATh HAa YPOKaX
IPYNIIOBYIO y4EOHYIO 1eATEIbHOCTh

- OPraHu30BbIBaTh padboTy
o0yJaroImuxcs ¢ COIHaIbHO 3HAUNMON
nH(pOpMaIUei, TOTydaeMOoi Ha YPOKe,
00CyX/1aTh, BHICKA3bIBATh CBOE
MHEHHE

- IpUBJIEKAaTh BHUMaHHE
oOyuaromuxcs K o0cyxaaeMon Ha
ypoke nH(popMaImu, akTUBU3aIUU UX
MO3HABATEILHOMN JESITEIIHFHOCTH,

- peaan30BbIBATh BOCIIUTATEIbHBIE
BO3MOKHOCTH B Pa3JINYHBIX BUAAX
JeSITeIbHOCTH 00YUaIOIIUXCS CO
CJIOBECHOM (3HaKOBOM) OCHOBOMA:
BBIBO/JIBI M IOKA3aTeIbCTBA (hOpMYI,
peleHre TeKCTOBBIX KOJNYECTBEHHBIX
1 KQ4eCTBEHHBIX 3a71ay, BBHITIOJIHEHUIO
3aJ]aHUi 1O Pa3TPaHUYECHUIO MOHITUI



https://resh.edu.ru/subject/lesson/5907/start/48231/
https://resh.edu.ru/subject/lesson/5907/start/48231/
https://resh.edu.ru/subject/lesson/4917/start/197790/
https://resh.edu.ru/subject/lesson/4917/start/197790/
https://resh.edu.ru/subject/lesson/3910/start/48347/
https://resh.edu.ru/subject/lesson/3910/start/48347/
https://resh.edu.ru/subject/lesson/5909/start/
https://resh.edu.ru/subject/lesson/5909/start/

Hroro no pazneny

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

25

51 DIEMEHTHI ACTPOHOMHH U
' acTpoPU3UKH

12

https://resh.edu.ru/subject/I

esson/3918/start/

- peayin30BbIBATh BOCIIUTATEIbHBIC
BO3MOYXHOCTH B Pa3IMIHBIX BUIAX
JeSITeIbHOCTH 00YYaroIIUXCs CO
CJIOBECHOM (3HAKOBOI) OCHOBOIA:
camocrosTenbHas padoTa ¢
yueOHUKaMu, paboTa ¢ Hay4HO-
MOMYJISIPHOM TUTEPaTypoi, OTOOD U
CpaBHEHHE MaTepuraia 1o HECKOJIbKHM
HMCTOYHUKAM

Hroro no pasaceiny

Pazzea 6. PU3UUYECKHAN MPAKTUKYM

12

6.1 du3nyeckuil NPakTUKyM

Hroro no pasaeny

16

16

- peaIn30BBIBATh BOCIIUTATEIILHBIC
BO3MOKHOCTH B Pa3JIMYHBIX BHIAX
JEeSITeTbHOCTH 00YUYaIOIIUXCSI CO
CJIOBECHOM (3HaKOBOM) OCHOBOA:
aHaJIU3 MPOOJIEMHBIX CUTyalUH

- OpPraHU30BBIBATH HIEPCTBO
MOTHBHPOBAaHHBIX M 3PYIUPOBAHHBIX
y4aIuXxcst HaJl UX HEYCIEBAIOIIUMHU
OJTHOKJIACCHUKAMH, JIAIOIIETO
IIKOJIbHAKAM COIMAITbHO 3HAYUMBIH
OIIBIT COTPYAHUYECTBA ¥ B3aUMHOMN
MTOMOIIIN

Paznen 7. OBOBIIAIOLIEE TIOBTOPEHUE

7.1 Cucremaruzanus u 00001eHue

15

- p€aJIN30BBIBATE BOCIIUTATCIIBHBIC



https://resh.edu.ru/subject/lesson/3918/start/
https://resh.edu.ru/subject/lesson/3918/start/

MPEAMETHOTO COJICP>KAHUS U
OTIbITA JICATEIBHOCTH,
MPUOOPETEHHOTO MPU U3yUYECHUU
kypca ¢usuku 10 — 11 xmaccoB

BO3MOXXHOCTH B Pa3JIMYHBIX BUIAAX
JESATEIIbHOCTH 00YJArOIIUXCS CO
CJIOBECHOM (3HAKOBOIT) OCHOBOMA:
aHaJIU3 NPOOJIEMHBIX CUTyaLUH

- OPraHU30BBIBATH MEPCTBO
MOTHBHUPOBaHHBIX U 3PyTUPOBAHHBIX
y4aluxcs HaJl UX HEYCHEBAIOIUMHU
OJTHOKJIACCHUKAMH, JIAIOIIETO
HIKOJIbHUKAM COLIMAIBbHO 3HAYUMBIT
OIIBIT COTPY/JIHUYECTBA ¥ B3aMMHOM
MTOMOIIIN

Htoro no paznemny 15
PesepBHOe Bpemst 10
OBILIEE KOJIMYECTBO HACOB I10 170

I[TPOT'PAMME










