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PabGouass mporpamma mo ¢usnke Ha 0a30BOM YPOBHE CpPEIHETO OOIIETro
oOpa3oBaHMsI COCTaBlieHa Ha OCHOBe TpeboBaHWN K pe3yiabTaTaM OCBOCHHS
OCHOBHOI 00pa3zoBaTeIbHON MPOrpaMMbl CPETHETO OOIIEro 00pa30BaHUsL.

COJEPKAHUE OBYYEHUA
10 KJIACC

Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOI'0 NIO3HAHUA

®usuka — Hayka o npupozae. HayuHbie METOIbI MO3HAHUS OKPYKAIOIIETO
mupa. Ponp dJKcnepuMeHTa W TEOPUM B IIPOLIECCE IO3HAHUSA IPUPOIBI.
DKCNEpUMEHT B (PU3HUKE.

MonenupoBanue (U3NYECKUX SIBICHUNA U TpolieccoB. HayuHble THUIOTE3BI.
®dusnyecKre 3aKOHbI U TEOpPUH. ['paHUIbl NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
ITpyuHIMI COOTBETCTBHSI.

Pone m Mecto Qu3nku B (OPMUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MUpa, B IPAKTUYECKOMN AEATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AnanoroBele U UU(POBBIE H3MEPUTENIbHbBIE TPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBUKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUYKEHHS.
Cucrema otcuéta. Tpaekropusi.

[lepemenienue, cKOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs CKOpPOCTb) U
YCKOpEHHE MaTepuajbHOW TOYKH, HUX MPOCKIMH Ha OCH CHUCTEMBbI KOOPJWHAT.
CnoxeHue nepeMenieHui u cI0KeHue CKOPOCTe.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsSIMOJIMHEHOe nBWxKeHue. ['paduxu
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIeHUs
MaTepuaIbHOU TOYKU OT BPEMEHH.

CBoOoHOE TazieHre. Y CKOpEHUE CBOOOIHOTO MaACHUSI.

KpuBonuneitnoe  aBuwxeHue. JIBukeHue  MarepuasbHOM  TOYKM IO
OKPY>KHOCTH C TTIOCTOSTHHOM 110 MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEIHAS
ckopoctb. [lepuon u wacrora obpamienus. LleHTpocTpeMUTEIEHOE YCKOPEHHE.

TexHuueckue yCTpONCTBA M MPAKTUYECKOE MPUMEHEHHE: CIUIAOMETD,
JBIKEHHUE CHAPSIOB, IIEMTHbIE U PEMEHHBIC MTepeIaun.

Llemoncmpayuu

Mopenb cucteMbl O0TCUYETa, WILTIOCTpAIUsl KHHEMAaTUYECKUX XapaKTePUCTUK
JIBUKEHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmionenune naBuwkeHus Tena, OPOIIEHHOTO TMMOJA YIJIOM K TOPHU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaACHUS.

Hanpagnenue ckopocTy pu JBUKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamopmvie pabomol

N3ydyeHne HEpaBHOMEPHOTO JBHMXKEHHUS C LEIBIO ONPEACIIEHUSI MIHOBEHHOM
CKOpOCTH.

HccnegoBanne COOTHOUIEHHUS MEXKAY NYTSAMH, MPOUICHHBIMU TEIOM 3a
MIOCJICIOBATEIIbHBIE PAaBHBIE IPOMEXYTKH BPEMEHHM IPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYaJIbHON CKOPOCTBIO, PABHOU HYIIIO.

N3ydenue NBUKEHUS 1IapyKa B BA3ZKOU )KUIKOCTH.

N3yuenue ABM>KEHUS Tela, OpOIIEHHOTO FOPU30HTAIBHO.

Tema 2. lunamuka

[Ipynuun ~ otHocutenbHOCTH  ['amunes.  Ilepewii  3akoH  HeroToHa.
NHepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunmun cynepno3unuu cui. Bropoit 3akon HbroToHa
JUIsl MaTepuaibHOM ToUku. TpeTuit 3akoH HproTOHA I MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TtiaroreHud. Cuia Ttsokectr. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunbl Tpenust (1mokos, CkoiabxeHus, kauenusi). Cua tpenus. Cyxoe
TpeHue. Cuiia TpeHUsI CKOJIbKEHUS U cuiia TpeHus nokosi. Koadduiuent tpenus.
Cuiia conpoTUBIIEHUS MPU JIBUXKEHUU Teja B AKUJIKOCTU UITU Ta3e.

[TocTynarensHOE U BpallaTeabHOE IBUKEHHUE a0COIIOTHO TBEPAOTO TENa.

MoOMEHT cuibl OTHOCHUTEIBHO OCH BpameHus. llnedo cunel. VYcmoBus
paBHOBECUSA TBEPAOIO TEA.

TexHuueckue yCTpoMCTBA M MPAKTHUYECKOE NPUMEHEHHE: MOIIIUITHUKH,
JBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBneHne nHepUUH.

CpaBHEHME MacC B3aUMOACHCTBYIOIINX TEI.

Bropoit 3axkon HeroToHa.

N3smepenue cui.

CnoxeHune cuiL.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Ae(OPMALIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOIBEME U MTAICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOTO Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3yuenue aBmxeHus: Opycka 1o HaKJIOHHOW IIIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CUJI YIIPYTOCTH, BO3HHUKAIOIIMX B MPYKUHE U
pe3nHOBOM 00pasiie, OT ux aedopMaliuu.

HUccnepoBanne ycinoBuii paBHOBECHS TBEPAOTO TeEJAd, HWMEIOLIETO OCh
BpalICHUS.

Tema 3. 3aKkonvl coxpanenusn 6 MexanHuke



Nmnynbc MarepuanbHOM TOUKH (Te€na), CHUCTEMBbI MaTEPHAIBHBIX TOYEK.
Nmnynbe cuiibl 1 M3MEHEHHWE HMMITYJIbCAa TeJla. 3aKOH COXPAaHEHHUS UMITYJIbCa.
PeakTuBHOE NBUXKEHUE.

Pa6ota cuiibl. MOIITHOCTH CHITBI.

Kunetnueckass sHeprusi MarepuaibHOW TOUku. Teopema 00 H3MEHEHHUH
KUHETUYECKOU YHEPIUH.

[TorenunanbHas DHEPTHU. [TorennumanbHas SHEPIUA YIIPyro
nebopMupoBaHHON  mipykuHbl.  [loTeHnManpHas  dHeprusi Tena  BOIU3U
MOBEPXHOCTH 3€MIIH.

[lorennuanbHple W HENOTCHUUAIBHBIE  CHUJIBI. CBsi3b  paboThI
HEMOTCHUUAJIBHBIX CUJ C WU3MEHEHHUEM MEXAHWYECKOM SHEPTrUHM CUCTEMBbI TEIl.
3aKOH COXpAaHEHUSI MEXAaHUYECKON SHEPIUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckue yCTpOWCTBA M NMPAKTUYECKOE NMPUMEHEHHE: BOJOMET, KOIED,
NPY>KUHHBIN NUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE nBMXKEHUE.

[lepexoa MOTEHIIMAIBHOW SHEPTUU B KUHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxkcnepumenm, 1abopamopmsie pabomol

N3yuenne aOCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JABYX OJMHAKOBBIX
HUTSHBIX MAasATHUKOB.

UccnenoBanue cBsizu pabOThl CUJIBI ¢ U3BMEHEHUEM MEXaHHYECKON >HEPruu
TEeJla HA IPUMEPE PACTSIKEHUS PE3UHOBOIO XKTYTa.

Paznea 3. MosekysipHasi pU3NKa M TEPMOJANHAMHUKA

Tema 1. Ocnoébt MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJICKYJSIPHO-KMHETUYECKOM TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Juddysusa. Xapaktep IBUKEHUS U
B3aUMOJEICTBHUS YAaCTUL] BewecTBa. MoJenu CTPOEHUs Ta30B, KUIAKOCTEH U
TBEPJIBIX TN U OOBSICHEHUE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojeleld. Macca u
pa3mepsl Moneky. KonnuectBo BemecTBa. [locTosiHHast ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkana temmnepaTtyp
Llenscus.

Mopens  upeanmpHOro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJISAPHO-
KUHETUYECKOW TEOpUM HJICAbHOTO ra3za. AOCONIOTHas TeMmIepaTypa Kak Mmepa
CpeaHEN KWHETUYECKOM SHEpPruu TEIUIOBOrO JBMKEHUSA dactull rasa. Illkana
temrieparyp KenbBrHa. 1'a3oBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knanerpona.
3akon JlanbToHa. M3omponecchl B UACAIHBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BeniecTBa. ['paduueckoe mnpenacTaBieHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuyeckue YyCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu



OnbITHI, JOKa3bIBAIOIINE JMCKPETHOE CTPOCHHE BellecTBa, Qororpaduu
MOJIEKYJT OPTAaHUYECKUX COCTMHEHUM.

OnbiTel 110 U PY3UN )KUAKOCTEN U ra3oB.

Monens OpOyHOBCKOTO JIBHYKCHUS.

Mogaens onbita llTepHa.

OnbITHI, JTIOKA3bIBAIOIIINE CYILIECTBOBaHUE MEKMOJICKYISIPHOTO
B3aMMOJICCTBHUSI.

Mogens, HIUTFOCTPUPYIOIIAas TPUPOY AABICHUS ra3a Ha CTEHKH COCYJa.

OnbIThl, WUIIOCTPUPYIOIIUE YPaBHEHUE COCTOSAHUS MCAJIBHOrO rasa,
U30IIPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

Ornpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE WM3MEPEHUU
00bE€Ma KOMHATBHI, JaBJICHUS U TEMIEPaTyphl BO3/1yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEX1Y MapaMETPAMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoounamuxu

TepmonuHamMuueckasi cucrema. BHYTpEeHHsISI dHEpPrus TEPMOJMHAMHYECKOU
CUCTEMBI U c11oco0bl €€ n3meHeHusi. KonmnuecTBo TemnoTsl u pabora. BuyTpenHuss
SHEpPrusi  OJHOATOMHOTO  MJACAJbHOrO  rasa. Buugel  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIMSA, U3IyUYCHUE. Y JeIbHAs TEIJIOEMKOCTh BEIIECTBA.
KosmmuecTBo TemnoTsl npu tensionepeaaye.

[Tonsitue 006 ammabatHoM mpouecce. llepBblli 3aKOH TEPMOJIMHAMUKHU.
[IpuMeneHue mepBOro 3akoHa TEPMOJMHAMHUKH K H3ompolieccam. ['paduueckas
WHTEpIpeTanys padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTuMocTh MpoOIecCoB B MPUPO/IE.

TenoBble  MamuHbl.  [IpyHOMIIBI  OEMCTBUS — TEIUIOBBIX  MAIIMH.
[IpeoOpa3oBanus HSHEpPrHUM B TEIUIOBBIX MammHaX. Kodh(GUIMEHT Moiae3H0TO
neiictBusi terioBoi mammHbl. [{ukn KapHo u ero koad@uiMeHT M0I€3HOTO
JNeHCTBUS. DKOJOTUYECKHE MPOOIEMbI TETIOAHEPTETUKH.

TexHu4yeckue yCTpOMCTBA M MPAKTAYECKOE TPUMEHEHUE: JIBUTATENb
BHYTPEHHETO CTOPaHMs, OBITOBON XOJOAUIBLHUK, KOHJIUITHOHED.

Jlemoncmpayuu

N3MeHeHre BHYTpEHHEW HSHEPruM Teja MPU COBEPIICHUU pPaOOThI: BBUIET
npoOku u3 OyTBHUIKH TIOJl JIEWCTBHEM C)KATOro BO3/yXa, HarpeBaHue 3(dupa B
JaTYHHOU TpyOKe myTEM TpeHus (BUICOAEMOHCTpAIu).

N3meHeHnne BHyTpeHHEN SHEPIUH (TeMIIepaTyphl) Teja Mpu TeIuionepeaye.

OneiT 1mo aanabaTHOMY pACHIMPEHUI0 BO3AyXa (ONBIT € BO3IYIIHBIM
OTHHBOM).

Monenu napoBoil TypOWHBI, JBUTATENISI BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JIBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3mepenune yaenbHOi TEMI0EMKOCTH.

Tema 3. Acpecammuvie cocmoanusn geuyecmea. Dazosvie nepexoonl



[TapooOpa3oBanue u konaeHcanus. Mcnapenue u kunenue. AOCONIOTHAS U
OTHOCHUTEJIbHAA BIAXHOCTh BO31yxa. HacelmieHHbl map. YaenbHas TeIioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT 1aBJICHUSI.

Teépnoe Teno. Kpuctannuyeckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctaioB. Kuakue kpucramibl. CoBpeMeHHble Marepuanbl. [lmaBienue u
KpUcCTaJIu3alus. Y ieiabHasl TerioTa miasienus. Cyonumanus.

YpaBHEHHE TEIIOBOTO OajaHca.

TexHuyeckue yCTpOIICTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TMOJYYEHUS] COBPEMEHHBIX MAaTE€pUAJIOB, B
TOM YHMCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolIiCTBa HACBHIILICHHBIX MTAPOB.

Kunenue npu noHU>KEHHOM J1aBJICHUHU.

Crioco0bI n3MepeHus BIaXKHOCTH.

HaGmronenne HarpeBaHus U MIaBjieHUs] KPUCTANIMYECKOTO BEIIECTRA.

JleMOHCTpalys KpUcTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3MepeHne OTHOCUTENBLHOM BIIAXKHOCTH BO3/1yXa.

Paznen 4. DaekTpoauHaMuKka

Tema 1. Inekmpocmamuka

DnekTpu3anus Tela. OIJEeKTpUdeckuil 3apsia. JBa BHAA 3IEKTPUUYECKUX
3apsiaoB. IIpOBOJHUKM, IOUANEKTPUKU W MOJYNPOBOJHUKHU. 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsa.

B3aumopeiictBue 3apsa0oB. 3akoH Kyiona. To4euHbIi AIeKTpUYECKU 3apsl.
Onektpuueckoe mone. Hanpsk€HHOCTh  AnekTpuueckoro moisd.  [IpuHiun
CYyHEPHO3ULUN DIIEKTPUUYECKUX TMOJEeH. JIMHUM Hanps>KEHHOCTH SJIEKTPUUYECKOTO
OJISL.

Pabora cun  anexkrpocratmdyeckoro  mons.  [loreHmman.  Pa3HocThb
noTeHuuanoB. [IpoOBOAHMKM W JMAJIEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.
JluanexTpuyeckas NpOHULAEMOCTD.

OnektpoéMKocTh. KoHaeHcaTop. DIIEKTPOEMKOCTh IIOCKOIO KOHAEHCATOPA.
DHeprus 3apsyKEHHOT0 KOHJIEHCATOPa.

TexHu4eckue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETp, JJIEKTPOCTaTUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPOIPHOOpOB,
KOHJICHCATOP, KONMMPOBAJIbHBIN allapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

VY CTpONCTBO M MPUHLINI IEUCTBUSA dIIEKTPOMETPA.

B3aumopericTBre HadNEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TI0JIE 3aPSKEHHBIX TEI.

[IpoBOIHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTuyeckas 3auuTa.

JIMDIEKTPUKH B DIIEKTPOCTATUYECKOM I10JIE.



3aBUCUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTOpa OT IUIOWIAIU
IJIACTHH, PACCTOSHUS MEXIY HUMHU U AUJICKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3mepenne 31eKTpoEMKOCTH KOHIAEHCATOPA.

Tema 2. Ilocmoannwiit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUA TOK. YCIOBUS CYHIECTBOBAHUS DIECKTPUUECKOTO TOKA.
Nctounuku Toka. Cuna toka. [IocTOSHHBIN TOK.

Hanpsikenune. 3akon OMa 171 yyacTka LEeTu.

DIJIEKTPUYECKOE COMPOTUBIICHUE. Y ACIbHOE CONPOTUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaLIENIbHOE, CMEIIAHHOE COCIMHEHUE ITPOBOJHUKOB.

Pabora oanektpuyeckoro Toka. 3akoH Jlxoyns—Jlenna.  MomHOCTB
3JIEKTPUYECKOTO TOKA.

DNEKTPOJBWKYIIAsA CHJIAa U BHYTPEHHEE COINPOTUBJIECHUE HCTOYHUKA TOKA.
3axon Oma 17151 TOJTHOM (3aMKHYTOM) 35ieKTpuyeckoi nenu. KopoTkoe 3aMbIkaHue.

DJIEKTPOHHAs ~ MOPOBOJAMMOCTh  TBEPABIX  METAJIOB.  3aBUCUMOCTH
CONPOTUBJICHUSI METAJIJIOB OT TeMnepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpOoBOJHUKM. CoOcTBeHHas u MIpUMECHAS MIPOBOJUMOCTh
nosynpoBogHUKOB. CBolicTBa P—N-niepexoaa. [lomynpoBoiHUKOBEIE TPUOOPHI.

DJIEKTpUYECKU TOK B  pacTBOpax M  paciuiaBax  3JIEKTPOJIUTOB.
DIIEKTPOIUTUYECKAS JUCCOUUALINS. DIEKTPOIIU3.

DIJIEKTpUYECKAN TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lna3zma.

TexHuueckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: aMIepMeTp,
BOJITMETP, pEOCTaT, HUCTOYHUKH TOKa, OJEKTpOHarpeBaTelibHbIe MPUOOPHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN JTHO/,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOIHUKOBBIN TNO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HAMPSIAKECHUS.

3aBUCUMOCTbh COINPOTUBIICHUS LWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIIA TN TTONIEPEYHOTO CEUYEHHS U MaTepuaa.

CmenanHoe COeJMHEHUE MPOBOIHUKOB.

[Ipssmoe w3MepeHue BIEKTPOABMXKYIIEW cuibl. KopoTkoe 3ambikaHue
rajJbBaHUUYECKOI0 JIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUS.

3aBUCUMOCTh COTPOTUBIICHUSI METAJNIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTE IIEKTPOIUTOB.

HckpoBon paspsa 1 MPpOBOAUMOCTD BO3yXa.

OHOCTOPOHHSIS TPOBOJIUMOCTD JTUO/IA.

Yuenuueckuii sxkcnepumenm, 1abopamopmsie pabomol

N3yuyeHne cMemanHoro COeIMHEHNS PESUCTOPOB.

N3mepeHne 37eKTPOIBUKYIIEH CUJIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
COIPOTHUBIICHUS.



Hab6mronenue amekTpoiusa.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usnku 0a3oBoro ypoBHs B 10 Kiacce OCyIECTBISETCS C
YU4ETOM COAEPKATEINbHBIX MEXKIIPEAMETHBIX CBS3€d € KypcaMH MAaTEMAaTHKH,
OMOJIOrMH, XUMHH, Teorpaduy U TEXHOJIOTUU.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBbIE C M3YYEHHUEM METOJOB HAYYHOIO
NO3HAHMS: SIBJICHHE, HAay4dHbIM (akT, rumnoresa, (pusnueckas BeIUYUHA, 3aKOH,
Teopusi, HAOMIOACHNE, SKCIIEPUMEHT, MOJEIMPOBAHNE, MOJIENIb, U3MEPEHHE.

Mamemamuka: pellleHHEe CUCTEMBbl ypaBHEHUM, JIMHEWHas (QyHKIMS,
napabouna, runep0osa, ux rpauKkd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIUU HA OCH KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanndeckoe ABUKEHUE B )XKUBOU mpupoje, nuddysus, ocMoc,
TETIOOOMEH KUBBIX OPraHU3MOB (BHABI TEIUIONEPENadyH, TEIJIOBOE PaBHOBECHE),
AJIEKTPUYECKUE SIBICHUS B KUBOU MIPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHASI Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, >KUAKOCTEH M
ra3oB, 3JICKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs IUCCOLMALMS,
raJibBaHUKA.

l'eocpagus: BnaxHOCTh BO3AyXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JABMKEHUN C HCIOJIb30BAaHUEM MEXaHU3MOB,
y4éT TpeHHs B TEXHMKE, MOAIIMIHHUKYH, HCIOIb30BAaHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET M JpYyrue), IABUTATENIb BHYTPEHHETO
CropaHus, napoBas TypOuHa, ObITOBON XOJOIMIbHUK, KOHIUIIMOHEP, TEXHOJIOTUU
NOJyYEHUs] COBPEMEHHBIX MATEpUAIOB, B TOM UHCJIE HAHOMAaTepUaJOB, MU
HAHOTEXHOJIOTHH, JJIEKTPOCTAaTHYECKas 3al[uTa, 3a3€MJIEHHE AJIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH OPUHTED, AJIEKTPOHArpeBaTeIbHbIE pUOOPBHI,
AJIEKTPOOCBETUTENbHbBIE IPUOOPHI, FAJIbBAHUKA.

11 KIJACC

Paznen 4. DiaekTpoauHaMuKa

Tema 3. Macnummnoe noje. IneKmpoMazZHUMHAA UHOYKUUSA

[IocrostHHble  MarHUTHL.  B3anMOJENCTBUME  TMOCTOSIHHBIX ~ MAarHHUTOB.
MarautHoe mone. Bekrtop MarmuTHOM wuHaykumu. [IpuHuun cynepno3uuuu
MarHuTHBIX MOJEeW. JIMHMM MarHUTHOW MHAyKUMU. KapTuHa JMHUN MarHUTHON
VH]IYKIWH T10JI1 HOCTOSIHHBIX MArHUTOB.

MaruutHoe TOJI€ TNPOBOAHMKA C TOKOM. KapTuHa JHMHUN WHIYKUHAH
MarHuTHOIO MOJIA JUIMHHOTO MIPSIMOIO NPOBOJHHKA M 3aMKHYTOTO KOJIBLIEBOTO
IPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzauMoaeiicTBue MPOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuna Jlopenua, €€ MOyJib M HalIpaBJICHUE. [[BUKEHUE 3apS)KEHHON YaCTHUIbI
B OJHOPOJHOM MarHuTHOM Tose. Pa6ota cunel Jlopenna.



SIBrieHne  BJIEKTPOMAarHUTHOM WHAYKUMU. 1IOoTOK BeKTOpa MarHUTHOU
WHIYKIMUA. OJEKTPOABMXKYILAS CUJIa MHIYKIMUA. 3aKOH 3JICKTPOMArHUTHOM
nHaykunu dapanes.

BuxpeBoe nsnexkTpuyeckoe Tmoisie. DIEKTPOJABUMKYIIAS CUJIa HHAYKIUU B
IIPOBOJIHMKE, JBUKYLIEMCS MOCTYIATEIBHO B OJIHOPOJIHOM MAarHUTHOM MOJIE.

[Ipasuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHE CaMOMHAYKUHMH. OJIEKTPOABMXKYIIAs  CHUJia
CaMOMHYKLIHUH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKUA C TOKOM.

DIJIEKTPOMAarHUTHOE TOJIE.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE MPUMEHEHUE: IOCTOSHHBIE
MarHuThbl, JJEKTPOMArHUThI, AJIEKTPOABUTATENb, YCKOPUTEIU DSJIEMEHTapHBIX
YaCTHI], UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOI'O NTy4YKa MArHUTHBIM TTOJIEM.

JIvHUM UHAYKIIMYM MAarHUTHOTO MOJIS.

BzaumonericTBre 1BYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHia Ha HOHBI JIEKTPOJIUTA.

SIBiIeHME 3IEKTPOMArHMTHON UHIYKIIUU.

[IpaBuno Jlenua.

3aBHCUMOCTbD JJIEKTPOJBHXKYILIECH CUJIbI MHAYKIIMA OT CKOPOCTH U3MEHECHMS
MarHUTHOTO MOTOKA.

SIBneHre caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3ydyeHrne MarHuTHOTO MOl KATYIIKU C TOKOM.

UccnenoBanne neiicTBUs NOCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMAarHUTHON MHIYKIMH.

Pa3zgea S. KoJsieOanust M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAZHUMHbLE KONEOAHUA

Konebarenbnast  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJEOaHMS.
lMapmonnueckue kosebanusi. Ilepuon, vyactora, amruintyna u (asza KojaeOaHUM.
[IpyxvHHBIN MasTHUK. MaTeMaTH4E€CKU MasATHUK. YPaBHEHHE TapMOHHYECKUX
kosebanuii. [IpeBpaiienre sHeprun Mpy rapMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJeOaHUS B
UJealbHOM KOJIeOATETbHOM KOHTYpe. AHAJOrus MEXAY MEXaHUYeCKUMH U
ANEKTPOMAarHuTHeIME KoJieOanusimu. Dopmyna TomcoHa. 3aKkoH COXpaHEHHS
SHEPTUHU B UJICATHHOM KO0JIe0aTEIbHOM KOHTYPE.

[IpencraBnenue o 3aTyxarumx KojaeOaHusX. BeIHYXIeHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyK/IEHHbBIE 3JIEKTPOMArHUTHBIE KOJICOaHNUS.



Ilepemennspiii  TOok. CHHYyCOMAAQIbHBII TEPEMEHHBIM TOK. MOIIHOCTD
NEPEMEHHOT0 TOKAa. AMIUIUTYJTHOE M JICWCTBYIOIIEE 3HAYEHUE CHUJIbI TOKAa M
HaPsKEHUS.

Tpanchopmarop. [IpousBoacTBo, mepeaada U MOTPEOIICHUE DIECKTPUIECKOM
SHEPruu. DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE 3IEKTpo3Hepruu. Kynbrypa
VCIIOJIb30BAaHUS JIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHu4yeckue yCTpOMCTBA W NPAKTUYECKOE IMPUMEHEHHE: DIICKTPUUYECKHMI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JINHUU 3JIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KoJjieOaTE€IbHOW CUCTEMBI (MIPYKUHHBIN WU
MaTEeMaTH4YECKUN MasiTHUK).

HabGmronenue 3aryxaromux KojaeOaHui.

HccnenoBanre CBOWCTB BBIHYXACHHBIX KOJIEOAHUN.

Habmronenne pe3onaHca.

CB0OO/1HBIE AJIEKTPOMArHUTHBIE KOJICOAHMUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPsKEHUS! OT BPEMEHM) ISl
AIIEKTPOMAarHUTHBIX KOJIEOAHMIA.

Pezonanc mnpu TOCHENOBATEIBHOM COEAUHEHUHU PE3UCTOPa, KATYLIKH
UHIAYKTUBHOCTH M KOHJIEHCATOPA.

Mopens TMHUY AIEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

NccnenoBanre 3aBUCUMOCTU MEepUOJa MajbiX KoJieOaHUI Ipy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBaHnue MEpEeMEHHOrO0 TOKa B LENM W3 IOCIEAOBATEIbHO
COEAMHEHHBIX KOHJEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMaZHUNHbBIE 60IHbL

Mexanudeckue BOJIHBI, yciioBus pacnpoctpaneHus. Ilepumon. CkopocTtb
pacrnpocTpaHeHuss W JJIMHA BoJIHBL. [lomepeyHble YW TPOJOJIBHBIE  BOJIHBI.
WNurtepdepenius u aiudpakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS M3IYyYEHHUs 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtauus Bekropos E, B, V B anekrpomaruutHoit BosiHe. CBoicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MpEeIoMIICHUE, MOoIspu3auus, Auppakus,
uHTeppepeHnus. CKopocTb 3MEKTPOMArHUTHHIX BOJIH.

[IIkana >M€KTPOMarHUTHHIX BOJIH. [[pyMeHEHNE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI pagnoCBs3U U TeneBUACHUS. Pannonokanys.

DNEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbl.

TexHuueckue yCTpONCTBA U MNPAKTUUECKOE NPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTBI, YJIbTPa3BYKOBas IUArHOCTMKA B TEXHUKE M MEIULIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu

OO0pa3oBaHue U paclpoCTPAHEHUE MTONEPEUHBIX U MPOJI0IbHBIX BOJIH.



KoneOnromeecs Ten0 Kak HCTOUHUK 3BYyKa.

HaGmionenne oTpaxkeHus: M NpeOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune narepdepenunn u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenune cBsi3M TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIMTYAOW U
4acTOTOM KoJieOaHUH.

UccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpaKeHUe,
npesioMiIeHUe, MoJspu3anus, Tudpakius, UHTephepeHIus.

Tema 3. Onmuka

l'eomerpuueckass onrtuka. [IpsMoiMHENHOE pacnpoOCTpAaHEHHE CBETA B
ogHOpoaHOU cpeae. JIydu cBera. ToyeUHbIM NCTOYHUK CBETA.

Otpaxkenue cBera. 3akoHbI OTpakeHus cBera. [locTpoeHue M300pakeHu B
IIJIOCKOM 3€pKaJe.

[Ipenominenue cBera. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOIOTHBIN MOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbli yroa MOJHOTO
BHYTPEHHETO OTPaKEHHUSI.

HMucnepcust cBera. CrioxHbIN cocTaB 0enoro ceera. L[Ber.

ColOuparomue u pacceuBaromue JuH3bL. ToHkas JuH3a. DokycHoe
pacCTOsIHUE W ONTUYecKas cuia TOHKOM JuH3bL. [locTpoeHue wuzo0pakeHHil B
coOMparolux U pacceuBaroIuX JnH3ax. Dopmyna TOHKOW JIUH3bBI. Y BEJIUYEHUE,
JTaBaeMoOe€ JTMH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. Wutepdepenuuss cera. KorepeHTHble HMCTOUYHHKHU.
YcnoBusi HaOmOIEHWS MaKCMMyMOB W MHUHUMYMOB B HWHTEP(EPEHIIMOHHON
KapTUHE OT JBYX CUH(]A3HBIX KOTEPEHTHBIX UICTOYHUKOB.

HNudpaknus cBera. JudpakiuuoHHas pemérka. YCIOBUE HaOIIOIEHUS
[JIaBHBIX ~MaKCUMYMOB TIpW MaJCHUM MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonapu3zanus csera.

TexHuueckue ycTpoilcTBA W MNPAKTUYECKOE IPUMEHEHHE: OYKH, JIyIa,
doToanmapaT, NPOEKIIMOHHBIN amnmapaTr, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
ONTHKA, TU(PPAKIIMOHHAS PEIIETKA, TTOJIPOUSL.

Jlemoncmpayuu

[IpssiMoIMHEHOE PACHPOCTPAHEHUE, OTPAKEHHWE U MPEJTOMIICHHE CBETA.
OnTuueckue mprudopHI.

[TonHoe BHyTpeHHEE OTpakeHUE. Moeslb CBETOBOAA.

HccnenoBanne cBONCTB N300pakeHU B JIMH3AX.

Mopenn MUKpPOCKOIIa, TEJIECKOIA.

Habmonenune natepdepeHunu crera.

HaOmronenue nudpakiuu ceera.

Habmronenne nucnepcuu cBera.

[Tonyuenue cnekTpa ¢ MOMOUIBIO IPU3MBI.

[Tonyyenue cekTpa ¢ MOMOMIbIO AUPPAKIUOHHON PEIIETKH.



Hab6mronenue nmonsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol
N3mepenne nokasaresns npeaoMIeHUs CTEKIA.
HccnenoBanre cBOWCTB H300paKeHUH B JTMH3AX.
HabGmonenue nucnepcuu cBera.

Pazgea 6. OcHOBBI ClIeIUAJIBHONH TEOPUU OTHOCUTEIbHOCTH

['pannupl  NpUMEHHMMOCTHM  KJIIACCMYECKOM ~ MexaHuku.  [locTymatsl
CIIELIMAIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTH MOXAYJISA CKOPOCTH
CBETa B BaKyyMe, IPUHIUI OTHOCUTENBHOCTH DHUHIITEHHA.

OTHOCUTENBPHOCTh OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU M COKPAILCHHE
JUIAHBI.

OHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs13b MacChl C JHEPTUEH U UMITYJIbCOM PEISATUBUCTCKOW YAaCTULBI. DHEPIrus
TIOKOSI.

Pa3nen 7. KBantoBas ¢usuka

Tema 1. dnemenmul KBAHMOBOU ONMUKU

®oronsl. Popmyna [lnanka cBs3u s3Heprun (HOTOHA C €ro YaCTOTON. DHEprus
U UMITyJIbC (POTOHA.

OtkpeiTre u uccnenoBanue poroadpdexra. OnbiTel A. I'. CroneroBa. 3akoHBI
dbotorddekra. YpaBHenue OuHiuTeriHa st pororddexra. «KpacHas rpanuiiar
dororddexra.

JaBnenue ceera. Onbitel I1. H. JIeGenena.

XUMHUYECKOE JICHCTBHUE CBETA.

TexHuyeckue yCTpOWCTBA U MNPAKTUYECKOE MPUMEHEHHUE: (POTOIIEMEHT,
dboToIaTUMK, COJTHEUHAs OaTapesi, CBETOINOI.

Jlemoncmpayuu

®oto3(hPeKT Ha YCTAaHOBKE C IMHKOBOM IJIACTUHOM.

UccnenoBanmne 3akoHOB BHemTHET0 (poTodddexTa.

Ceronuo.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHuio o -4acTHIL.
[Ltanerapnas moxpens aroma. Iloctynatel bopa. M3nmyuenue wu moriounieHue
(GOTOHOB MpHU MEPEXOJie aToMa C OJIHOTO YPOBHS SHEPruud Ha Jpyrod. Bumel
criekTpoB. CHEKTp YpOBHEN SHEPrUU aTOMa BOJIOPO/IaA.

BosiHoBele cBoiicTBa yactull. Bosinsl ne bpoitns. KopmnyckyinsipHO-BOJIHOBOM
Ty aJIA3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYCHHUE.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: CIEKTPaIbHbIN
aHaju3 (CIEKTPOCKOIT), JTa3ep, KBAHTOBBIN KOMITBIOTED.

Llemoncmpayuu

Monens onbita Pesepdopra.



Ornpenenenue JUIMHBI BOJIHBI J1a3epa.

HabGmronenue nuHelyaThIX CIEKTPOB U3TyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

HabGmronenne nuaeityaToro crnekrpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTBI, JTOKA3bIBAIOIINE CJIOKHOCTh CTpPOeHHS sifpa. OTKpbITHE
paguoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuto  cocrtaBa
paauoakTUBHOro wu3iydyeHus. CpoiictBa anbda-, Oera-, ramMma-u3JIydeHHUs.
Bnusinne pagnoakTUBHOCTH Ha KUBBIE OPTAHU3MBI.

OtkpeiTHe TIpoTOHA W HeWTpoHa. HykmonHas moxens sigpa ['eitzenGepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Torsl.

Anbda-pacnaa. OJEKTPOHHBIM U TO3UTPOHHBIM OeTa-pacnajn. [amma-
U3JydeHue. 3aKOH PaAuOaKTUBHOTO pacnaja.

DHeprus CBs3U HYKJIOHOB B sifjpe. S aepHbie cuibl. JlepekT macchl spa.

SnepHble peakuuu. JleneHue U CUHTES sIep.

Snepubiii peaktop. TepmosimepHblii cuHTE3. IIpoOiieMbl M MHEPCHEKTHBBI
SIEPHON SHEPreTUKH. DKOJOTUUECKUE ACTIEKThI IAEPHON SHEPTEeTUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

Metobl HAOMIOACHUS U PETUCTPAIIMU SJIEMEHTAPHBIX YaCTHII.

®dyHaaMeHTaIbHbIE B3auMOACHCTBUS. EMMHCTBO (pr3ndeckoi KapTUHBI MUpA.

TexHuyeckue ycTpoucTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, KaMepa
BuiibcoHa, sinepHblil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CuY€TurK MOHU3HUPYIOIIHNX YACTHLI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

HccnenoBanne TpeKoB YacTHL] (0 TOTOBBIM (hOTOrpadusim).

Pa3znen 8. JjieMeHTHI aCTPOHOMHUM U ACTPOPU3UKH

DTanbl pa3BUTHS acTpoHOMUU. [IpuKkiiagHOe U MUPOBO33PEHUYECKOE 3HAUEHUE
ACTPOHOMMH.

Bun 3Bé3ngHoro neba. Co3Be3aus, spKUe 3BE3JBI, INIAHETHI, MX BHJIUMOC
JBH)KEHUE.

CosiHe4Has cucrema.

Connne. ComHeuHas akTUBHOCTh. McTounuk sHepruu ComHIla W 3BE3.
3BE3/1bI, UX OCHOBHBIE XapaKTEpUCTHKHU. JluarpaMma «CHEKTpaJIbHBIA KJacc —
CBETUMOCTB». 3BE3bl TJIABHOW ITOCIEIOBATEIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHYTpeHHEe CTpoeHue
3BE37. COBpEeMEHHbIE MPEJICTABICHUS O MPOUCXOXKIACHUM U 3BoJtonu CoJIHIIA U
3BE3/. DTallbl )KU3HU 3BE3]I.

Mueunsiii [lyte — nama [Nanaktuka. [lonoxenne m aBukenue CoJsiHIIA B
lNanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBasapbl. YEpHBIE OBIPHI B sApax
rajaKkTHK.



Bcenennas. Pacimpenne Beenennoit. 3akon Xa00ima. Pazberanve ramakTuk.
Teopus bonbioro B3pbeiBa. PeIMKTOBOE U3IIyYEHHUE.

Macmra0Has ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaOmronenust HeBOOPYKEHHBIM TJIa30M C HCIMOJIB30BAHUEM KOMITbIOTEPHBIX
PWIOKEHUN I OTIPE/ICTICHUS TTOJIOKEHUSI HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3usi CEeBEpHOTO MOTyIIapys U IPKUE 3BE3bL.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro Ilytu.

O06001ar0111€€E IOBTOPEHHE

Ponp Qusukn u acTpoHOMHH B IKOHOMHUYECKOM, TEXHOJOTHUYECKOM,
COLIMAJIBHOM M 3THYECKOH cepax nesTeIbHOCTH YelloBeKa, POjb U MECTO (PU3UKH
Y aCTPOHOMHUH B COBPEMEHHOW HAyYHOU KapTUHE MUpPA, POJIb (PU3NYECKON TEOPHUH
B (OpMHUpPOBAaHWUU TPEJACTABIEHUNA O (UIUYECKON KapTUHE MHUpa, MECTO
(busnueckoil KapTUHBI MUpa B OOIIEM PSIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IPEICTABIEHUN O TIPUPOJIE.

Me:xknpeaMeTHbie CBSA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce OCymIecTBISIETCS C
Y4ETOM COJCPKATEIbHBIX MEXIPEIMETHBIX CBA3CH C KypcaMH MAaTEMATHUKH,
OMOJOruK, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHUEM METOJOB HAYy4YHOI'O
NO3HAHUSA: SIBJICHUE, HAy4dHbId (akT, rumnores3a, (u3MyUecKkass BEIUYMHA, 3aKOH,
Teopus, HaOIIOAEHUE, SKCIIEPUMEHT, MOJECIUPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuka: pemIEHHE CHUCTEMBI YPAaBHEHHH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJECTBO, BEKTOPbl M MX IMPOCKIHUH HA OCH KOOPIAMHAT, CIOXKEHHE BEKTOPOB,
IPOU3BOJIHBIE JJIEMEHTAPHBIX (YHKIMHA, TPHU3HAKH TOM00WS TPEYroJbHUKOB,
orpeJieieHUe MIOMIAIN IIIOCKUX PUTYyp U 00BhEMA Tell.

buonocus: »nekTpuyeckue SBICHUS B JKUBOW MpHUpPOAE, KoJjieOaTellbHbIE
JIBHXKEHUS B )KMBOW MPUPOJIC, ONTUUYECKUE SIBIICHUS B KUBOU MPUPOAE, NECHUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINUECKasA CTPYKTYpa TBEPABIX
T€1, MEXaHW3Mbl OOpa30BaHMSI KPUCTAUIMUECKOW PpEIIETKHU, CHEKTPaIbHbIN
aHamu3.

l'eocpaghua: wmarHUTHBIE TIONIOCA 3eMJIM, 3aJIeKd MArHUTHBIX PV,
dboToChEMKA 3eMHOM MTOBEPXHOCTH, ITPEACKa3aHUE 3eMJICTPSICEHUIA.

Texnonoeus: TAHUY IIEKTPONEPENAY, TEHEPATOP NMEPEMEHHOTO TOKA,
3JIEKTPOIBUTaTEelb, UHAYKIMOHHAA MI€Yb, Pajap, paAuONPUEMHUK, TEJIIEBU30D,
anTeHHa, Tenedon, CBU-neus, mMpoOeKIIMOHHBIN anmapar, BOJIOKOHHAS ONITHKA,
CoJIHEYHas OaTapes.



IINTIAHUPYEMBIE PE3YJBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenMera «®PusnMka» Ha YPOBHE CpemHEro oOIIero
oOpa3oBaHus (0a30BBI YPOBEHB) JOJKHO OOECTICUUTH JOCTHIKEHUE CIICIYIOITUX
JUYHOCTHBIX, METANIPEIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE PE3YyIbTATHl OCBOCHUSI yueOHOro npeamera «Du3nkay T0KHBI
OTpakaTb TOTOBHOCTH M CIIOCOOHOCTh OOY4YarOIUXCA PYKOBOACTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW TMO3UIIUEH JMYHOCTH, CHCTEMOW IEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHX  YOEXJCHUH, COOTBETCTBYIOIIUX
TPaAUIMOHHBIM LIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHUE KUZHEHHOIO
OMbITA U OMbITA ACSATEIBHOCTH B MPOLIECCE peaiu3allid OCHOBHBIX HAIpPaBICHUN
BOCITUTATENIbHOU JIEATEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHUS:

c(hOpPMHPOBAHHOCTh TPAKIAHCKON MO3UIIMHA 00YUYaOIIETOCs KaK aKTUBHOTO H
OTBETCTBEHHOT'0 YJIEHA POCCUKMCKOTO OOIIEeCTBa;

NPUHATUE  TPATUIMUOHHBIX  OOIIECYETOBEYECKUX TyMAHUCTUUYECKUX U
JEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JAESTEIBHOCTh B MHTEPECAX TIPaKIaHCKOTO
o0111ecTBa, y4acTBOBaTh B CAaMOYIIPABJICHUH B 00pa30BaTEIbHON OpPraHU3allNY;

yYMEHHUE B3aUMOJIEUCTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMU B COOTBETCTBUU C
X QYHKIUSIMU U HA3HAYCHUEM;

FOTOBHOCTH K T'YMaHUTApHOM U BOJIOHTEPCKOU EATEIBHOCTH;

2) NIaTPUOTHYECKOTO0 BOCTIMTAHMSA:

c(hopMHUPOBAHHOCTH POCCUHCKOU IpaXkTaHCKOMN WUJICHTUYHOCTH,
NaTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JAOCTHXKEHUSIM
POCCHUNCKHX YUEHBIX B 00J1aCTH GU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHHUBATh CHUTYAIMI0 W MPUHUMATh OCO3HAHHBIE pELICHUS,
OpPUEHTHUPYSACh HAa MOPaJbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JESITEIIbHOCTH YYEHOTO;

OCO3HAHME JINYHOTO BKJIAJa B TOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

4) 3¢TeTHYECKOT0 BOCITHTAHUS:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOTO TBOPUYECTBA,
npucyuiero (pu3n4ecKoi HayKe;

5) Tpy10BOro BOCHIUTAHMS:

UHTEPEC K pa3iuuHbIM cdepam npodhecCuOHATBHOU NEeATeIbHOCTH, B TOM
YUCJIe CBA3aHHBIM ¢ (PU3UKON U TEXHUKOU, YMEHHE COBEPIIIATh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccruu U peanru30BbIBaTh COOCTBEHHBIC )KM3HECHHBIC TJIAHBL;



TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHHIO M CaMOOOpa30BaHUIO B 00JIaCTH
(bU3MKHM HA IPOTSHKEHUH BCEH KU3HU;

6) IKOJIOrH4eCcKOro BOCIIUTAHHA:

c(hOpMHUPOBAHHOCTh JIKOJOTHYECKON KYJIbTYpPHl, OCO3HAaHHE TJIO0ATHLHOIO
XapakTepa dKOJOTHUECKUX TPOoOIeM;

IUIAHUPOBAHUE U OCYIIECTBIEHUE JEUCTBUM B OKPYKAIOIIEU Cpelle HA OCHOBE
3HAHMS LEJIEW YCTOUUYMBOTO Pa3BUTHUS YEJIOBEYECTBA;

pacliMpeHre OIbITa JEATEIBHOCTA SKOJIOTUUECKOW HANpaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 110 HU3HUKE;

7) HEHHOCTH HAYYHOT'0 TIO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PECHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3NUECKON HAYKH;

OCO3HAHWE IIEHHOCTH HAYYHOW JEATEJIBbHOCTH, TOTOBHOCTH B MPOIECCE
U3y4eHUsS  (U3MKH  OCYIIECTBIATH  IPOCKTHYIO M HMCCICAOBATEIBCKYIO
JEATEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTebHbIE YHUBEPCAJIbHbIE y4eOHbIe 1eiicCTBUS
ba3oBble Jlornyeckue aeficTBuA:
CaMOCTOSITENILHO  (OpMyNIHpOBaTh M aKTyalM3UpOBaTh  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENeNATh LENU ACSITENbHOCTH, 3aJaBaTh IapaMEeTpbl M KPHUTEpUU UX
JOCTHKEHUS;
BBISIBJISITh  3aKOHOMEPHOCTH UM TMPOTHBOPEYUST B  pacCMaTpUBAEMBIX
(pU3HYECKUX SBIICHUSX;
pa3pabaTeiBaTh IUIAaH pEIIeHUsl MPOOJIEeMbl C YYETOM aHaiIM3a MMEIOLIUXCA
MaTepUalbHbIX U HEMaTepUaIbHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B IEATEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUI IEATEIBHOCTH;
KOOPAMHUPOBATb U  BBINOJHATH pabOTy B  YCIOBUSX  PpeajbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJCHCTBUS;
pa3BHUBaTh KPEATUBHOE MBILIJIEHUE MPU PEIIEHUH KM3HEHHBIX MTPOOJIEM.
ba3oBble uccienoBareabcKue A1eUCTBHUA
BJa/JIeTh HAyYHOW TEPMHUHOJIOTHEH, KIIIOUEBBIMU TOHATHUSIMU M METOJAMH
(u3HUeCcKON HayKu;
BJIaJIETh HaBbIKAMH y4e€OHO-HCCIIEI0BATEIbCKONW U MPOEKTHOU JESITeNbHOCTH
B o0nacTu (pU3MKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUCKY
METOJIOB pElIeHUs 3a1ay (U3UUECKOro COJEpKaHUsl, TPUMEHEHHUIO pa3InYHBIX
METOJIOB NTO3HAHUS;
BJIaJECTh BHJAMU JCATEIBHOCTH IO TIOJYYEHHIO HOBOIO 3HAHMS, €ro
UHTEpPIpETAlMY, NPeoOpa3OBaHUI0 M MPUMEHEHUI0 B Ppa3JIMYHBIX Y4YEOHBIX
CUTYallUsX, B TOM YMCJIE MPU CO3JITaHUU y4E€OHBIX MPOEKTOB B 00J1aCTH (PU3HKHU;



BBISIBIISITh NIPUYMHHO-CJICACTBEHHBIC CBSI3M M aKTyallM3MpPOBaTh 3ajauy,
BBIIBUTATh THIOTE3y €€ pEIICHHUS, HAaXOJHWTh apryMEHTBI JUIsl JOKa3aTelbCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTCPUH PEIICHUS;

aHAIM3UPOBATh TIOJIYYCHHBIE B XOJE€ PpEIICHHs 3aJa4dl  pPe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, MIPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTh # (OPMYIUPOBATh COOCTBEHHBIC 3a7a4ll B 0Opa30BaTEIHHOM
JESITEIbHOCTH, B TOM YHCIIE TIPU U3yUYeHUH (PUBUKHU;

JaBaTh OIICHKY HOBBIM CHUTYAIIMSIM, OIICHUBATh TPUOOPETEHHBIN OTIBIT;

yMETh TEPEHOCUTh 3HaHUA 10 (U3MKE B TPAKTHYECKYIO O0IacTh
KU3ZHENICATCITHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE WJICH, ITPEJIaraTh OPUTHHAIBHBIC TIOXO/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

Pabora ¢ nndopmanmeii:

BJIa/ICTh HaBBIKAMH IOJTydeHUs WHOOpMAIUU (HU3UYECKOTO COICP)KAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIHHO OCYIIECTBIISITH IOWCK, aHAJIM3,
CUCTEMATH3alMI0 U WHTEPIPETAlMI0 WH(POpPMAIMU Pa3IUYHBIX BUIOB U (HopM
IIPE/ICTABIICHUS;

OIICHUBATH JOCTOBEPHOCTh MH(OpMAITNH;

UCIIOJIb30BaTh  CPEJCTBA  WH(MOPMAIMOHHBIX W  KOMMYHHUKaIIMOHHBIX
TEXHOJIOTUN B PEUICHUU KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3aLMOHHBIX
3a/ad ¢ COOJIOJICHHEM TpeOOBaHUN HSPrOHOMUKH, TEXHUKU OE€30MaCHOCTH,
TUTUEHBI, pecypcocOepeKeHusi, TMPaBOBBIX M OITUYECKUX HOPM, HOPM
nH(pOpMaIMOHHON 0€30MMacHOCTH;

CO37[aBaTh TEKCThl (PU3UYECKOr0 COACPN AHUS B Pa3IUUHBIX (opMarax c
y4€TOM Ha3HauYeHMsI WHOOPMAIIUU U 1IEJIEBOU ayTUTOPUH, BHIOUPAsT ONTHMATHHYIO
dbopMy npe/ICTaBICHUS U BU3yaJIU3aIUH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHA:

OCYILECTBIISITH OOIIIEHHE HA YPOKaX (PU3UKU U BO BHEYPOUHOU ESITEIHHOCTH;

pacmo3HaBaTh NTPEANOCHUIKM  KOH(MDIWKTHBIX CHUTyallMdi W CMsIT4YaTh
KOH()JIMKTHI;

Pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOK TOYKY 3PEHHUS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJCTB;

IIOHUMAaTh U HCIOJIb30BaTh MPEUMYILIECTBA KOMAHIHOW M WHIMBUIYaJIbHOU
paboTHI;

BBIOMpAaTh TEMATHUKY W METOJbl COBMECTHBIX JEHUCTBHI C Y4&€TOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KaXKJOT0 YJICHA KOJUIEKTUBA;

IIPUHUMATh  L€IM COBMECTHOW  JEATEIIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJIATH IUIAH JACHUCTBUM,
pacmpenensiTh pojid ¢ YY4ETOM MHEHUM YYacTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM pabOThHI;



OLICHMBATh KauyeCTBO CBOETO BKJIAJa M KaXJOr0 Y4YaCTHMKAa KOMaHIbl B
001t pe3ysbTat no pa3paboTaHHBIM KPUTEPHUSIM;

IpeuIaraTb HOBBIE IIPOEKTHI, OLEHMBATh HIEU C TO3ULUUHA HOBU3HBI,
OPUT'MHAJIBHOCTH, MPAKTUYECKOU 3HAYUMOCTH;

OCYILLECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B Pa3IUYHBIX
CUTYalUsX, IPOSABIIATh TBOPUYECTBO U BOOOpAKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbI€ YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
Camoopranuszanus:

CaMOCTOSATENILHO OCYIIECTBIISATh MO3HABATENbHYIO JIEATEILHOCTh B 00JIaCTU
GU3UKM W aCTPOHOMHH, BBIABIIATH MPOOJIEMBI, CTaBUTh U (HOPMYJIUPOBATH
COOCTBEHHEIC 3a/1a4M;

CaMOCTOATENLHO COCTABJIATH IUJIAH PEIICHHS PACUETHBIX U KaueCTBEHHBIX
3a/1a4, TUIaH BBIMOJIHEHUS MPAKTUYECKON pabOThl C YUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEW U MTPEATNIOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYAaIlUsIM;

pacIupsATh paMKH y4eOHOTro MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHHUM;

nenaTh OCO3HAHHBIA BBIOOp, apryMEHTHpPOBaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO 3pYAULHMH B 001acTH
(u3HUKH, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIBHBII HHTEJJIEeKT:

JaBaTh OIICHKY HOBBIM CHUTYyallMsIM, BHOCHUTHh KOPPEKTHBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJIQJIeTh ~ HABBIKAMHU  TIO3HABATEIbHOM  pedieKCMH  KaK  OCO3HAHHS
COBEpIIAEMbIX JICMCTBUA M MBICIUTEIBHBIX MPOILECCOB, HX pE3yJbTaTOB M
OCHOBaHHUIA;

UCIIOJIb30BaTh MPUEMBI PEQIICKCUU ISl OIICHKH CUTYyaIlllMH, BEIOOpa BEPHOTO
pelIeHHUS;

YMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh pPEIICHUS MO0 HUX
CHUKEHHUIO;

OpUHUMAaTh MOTHUBBI U apryMEHTBl APYTHUX TMpPU aHalu3e pe3ysbTaToB
NeSITENbHOCTH;

NPUHUMATH CE0sl, TOHMMAsi CBOM HEJAOCTATKU U IOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apTryMEHTHl JAPYTHMX TMPH aHalM3€e pe3yIbTaToOB
NEeSITENbHOCTH;

IPU3HABATH CBOE MPABO U MPABO APYTHX HA OIIMOKH.

B mpouecce nocTuKeHUs JIMYHOCTHBIX PE3YJIHTATOB OCBOCHUS MPOTPAMMEBI
no ¢u3MKe I8 YPOBHSA cpeaHero oOmiero oOpa3oBaHUA Yy OOyYarOUIUXCs
COBEPILIEHCTBYETCS AMOIMOHAJIbHBIN UHTEJUIEKT, Ipeanoiaraonmii
c(hOpMUPOBAHHOCTD:



CaMOCO3HaHUs, BKIIOYAIOUIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHME, BUJICTh HAIIPABICHUS Pa3BUTHS COOCTBEHHON 3MOITMOHAIBLHOU ChepHhl,
OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHUS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIECHHE, CIIOCOOHOCTh aJamnTUPOBATHCS K
HMOLIMOHATBHBIM U3MEHEHHSIM H MIPOSBIIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMU, BKIIOYAIOMICH CTPEeMIIEHHE K JOCTHKECHHUIO LENU U
ycriexy, ONTHUMH3M, WHHIMATUBHOCTb, YMEHHUE AEWCTBOBATH MCXOIS M3 CBOMX
BO3MO>XXHOCTEH;

SMMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
ApyTruX, Y4YUTBIBAaTh €ro NpPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CITIOCOOHOCTh BBICTPANBATh OTHOILICHUS
C IpYTHMH JIFOJIbMU, 3a00TUTHCSI, IPOSIBIIATH HHTEPEC U pa3periaTb KOH(IUKTHL.

HNPEAMETHBIE PE3YJIBTATDBI

K xonmy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCA YMEHUM:

JEMOHCTPUPOBATh HA TMpUMEpax PoOJb U MECTO (PU3UKK B (POPMUPOBAHHUH
COBPEMEHHOW HAay4yHOW KAapTUHbI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON IEATEIBHOCTH JIFOACH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3yYEHHBIX (U3HUYECKUX MOJIEIeH:
MaTepHualibHasi TOUKa, MHEpIUaIbHasl CUCTeMa 0Tcuéra, adCOIIOTHO TBEPAOE TEO,
UJICAJIbHBIN Ta3, MOJIECIU CTPOEHUS Ta30B, KUIAKOCTEN U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUH 3apsi/i IPU pelieHnU (PU3NUECKUX 3a/1ay;

pacro3HaBath (uU3MUYECKHE SBJICHUS (TIPOIIECCHI) U OOBICHATH UX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUS BEIIECTBA U
BJIEKTPOJIUHAMUKHA:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPSMOJIMHEWHOE
JIBUKEHUE, CBOOOJIHOE TAJCHUE TeJ, JABUKEHUE 10 OKPY>KHOCTH, HWHEPIHS,
B3auMoJieicTBHUE Tell, MudQy3usi, OpOyYHOBCKOE JBUKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHUE 00bEMA TeJ MPU HarpeBaHUM (OXJIAXKICHUH ), TETJIOBOE
paBHOBECHUE, WMCHAPEHHUE, KOHJICHCALHMs, IUIABIICHUE, KPUCTAIUIM3ALNS, KUIICHHUE,
BJI&XXHOCTB BO3]1yXa, ITOBBIIIECHNE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM
COCyZ€, CBSI3b MEXJYy MNapaMeTpaMu COCTOSIHHSI Ta3za B H30Ipoleccax,
3JIEKTPU3ALUS TEJI, B3AUMOJCHCTBUE 3aPSAI0B;

OMHCHIBATh MEXAHHYECKOE JIBIKCHUE, UCIONb3ys (DU3NYECKUE BEITUYMHBI:
KOOpAMHATA, IyTh, IEPEMELICHUE, CKOPOCTb, YCKOPEHHE, Macca Teja, CHIIa,
VUMITYJIbC TE€Ja, KHHETUYECKasl dHEPrusi, MOTCHUMAIbHAS JYHEPrUs, MEXaHUYECKas
paboTa, MexaHW4YecKas MOIIHOCTh; TPH ONUCAHWW TPABWIHHO TPAKTOBATH
(bu3MUeCKUil CMBICT HUCIHOJIb3yeMbIX BEJIMYMH, WX OO0O3HAYECHHS M €IUHMUIIbI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO0 BEJIUYUHY C JIPYTUMHU
BEJINYNHAMU;

ONMCHIBATh M3YYEHHBIE TEIUJIOBBIE CBOMCTBA TEJI WM TEIUIOBBIC SBIICHUS,
UCTIONB3ysad (U3WYECKHE BEJIMYMHBI: JaBJIEHUE Ta3a, TeMmIepaTypa, CpeaHss



KUHETUYECKAsl SHEPTUsI XaOTUYECKOTO JBUKEHHUS MOJIEKYJ, CPEAHEKBaIpaTHIHAS
CKOPOCTh MOJICKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSISA SHEprusi, pabora rasa,
KOA((UIIMEHT TIOJIE3HOTO JECWCTBHUSI TEIIOBOTO JIBHTATENS; TIPH  ONMHCAHWU
NPAaBWIHHO TPAKTOBaTh (PU3MUECKHH CMBICT HCHOJIB3YEMBIX BEIUYHH, UX
0003HaUeHUsT W EAMHMIIBI, HAXOJIUTh (OPMYJIBI, CBS3BIBAIOIIME JAHHYIO
(GU3HYECKYIO0 BEIMUMHY C IPYTUMHU BETMYUHAM;

OTHCHIBATh N3YUYCHHBIC AICKTPHUUECKIE CBOMCTBA BEIIECTBA M DJICKTPUUECKHE
ABJICHUSI (IIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AJIEKTPUUECKHUI 3apsij,
AJIEKTPUYECKOE TOJIe, HANPSHKEHHOCTD MOJIs, TOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB,;
IpY ONHWCAHWHM TIPABWJIBHO TPAKTOBAaTh (PU3WYECKUIA CMBICT HCIOIb3YEMBIX
BEJIMYMH, WX OOO3HAYEHUS U EJUHUIILI;, YKa3biBaTh (POPMYIIbI, CBS3BIBAIOIINE
JTaHHYIO (PU3UYECKYIO BEJIMUMHY C IPYTUMHU BEJIMYMHAMU;

aHaJIM3UPOBaTh (PU3UYECKHUE MPOLIECCHI U SIBICHUS, UCIOIB3YsS (PU3HUECKUE
3aKOHBI U MPUHIUIIBI: 3aKOH BcemupHoro tarotenus, |, I u Il 3akonsr HeroTOHA,
3aKOH COXpaHEHUsT MEXaHMYECKOW DHEPruM, 3aKOH COXPaHEHUs HMITYJIbCa,
NPUHITMI CYMEPIIO3UIIUA CHJI, TIPUHITUIT PABHOMPABHS WHEPIIHATBHBIX CHCTEM
OTCU€Ta, MOJEKYJIAPHO-KMHETUYECKYIO TEOPHI0 CTPOCHHUSI BEILECTBA, T'a30BbIE
3aKOHBI, CBA3b CPEIHEH KMHETHYECKOW SHEPIHH TEIUIOBOTO JBUKEHUS MOJIEKYII C
aOCOJIFOTHOM TeMrepaTypou, MEepBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHCHUS
AJEKTPUYECKOro 3apsifa, 3akoH Kymona, mpu 53ToM pasnuyaTh CIOBECHYIO
(bOpMyIHpPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKEHUE U YCIOBHUS (TpaHMUIIBI,
00J1acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE TIPHHIMIBI JEHCTBUS MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3indarh yCIOBHUS UX O€30MAaCHOTO WCIIOJIb30BAaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATDh JKCIIEPUMEHTBI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUUA W
IIPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX H3MEPCHHM, MPU ITOM
dbopMmynupoBaTh mpobieMy/3anady U THUINOTE3y Y4eOHOro OSKCIEpPUMEHTA,
coOupaTh YCTaHOBKY W3 IMPEIIOKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OIBIT U
bopMyIUpPOBATH BHIBOJIBL;

OCYIIECTBIISATh MPSAMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUYECKUX BEIMYUH, TIPH
STOM BBIOMpPATH ONTHUMAJIBHBIA CIHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHHIC
METOBI OLIEHKHU NOTPEIIHOCTEN N3MEPEHN;

UCCJIEIOBAaTh  3aBUCUMOCTH  MEXAy  (PU3MUECKHMMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(bUKCHpOBATh PE3YNBTATHl TOJYYCHHOW 3aBUCHMOCTH (DM3WUYCCKUX BEIUYHH B
BUJIE TaOIUIT ¥ TpadUKOB, IETaTh BEIBOJIBI IO PE3yIbTaTaM HCCIICIOBAHNS;

coOmrofiaTh mpaBuiia 0€30MacHOrO Tpya MpHU MPOBEJACHUU UCCIEIOBAHUMN B
paMKax ydeOHOro DJKCIEepHUMEHTa, Yy4eOHO-HUCCIIEIOBATEIbCKON W IMPOEKTHOM
JESATEIbHOCTU C HUCIOJIb30BAaHUEM HM3MEPUTENIbHBIX YCTPOUCTB U J1aOOPATOPHOIO
000pyI0BaHUS;

pemiath pacu€THble 3aJaydl C SBHO 3aJlaHHON (U3HYECKOW MOJEINbIO,
UCTIONb3Yys (U3UYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUSA 3a/lauu



BbIOMpATh (HU3UYECKYIO MOJIEIb, BBIACIATh (PU3NYECKUE BETUYUHBI U (DOPMYIIBI,
HEoOXouMbIe Uil €€ pEeIleHUs, TPOBOJUTh PACUEThl U OLEHUBATH PEATLHOCTh
NOJIyYEHHOT'O 3HAYECHHSI (PU3NUECKON BETUNUNHBI;

pelaTh Ka4eCTBEHHBIEC 3a/1a4U: BBICTPAUBaTh JOTHYECKH HENPOTUBOPEUYUBYIO
LETIOYKY PACCYXKJICHUU C ONOPOW HAa WM3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U
dbuznvecKue sIBJICHUS,

UCTIOJB30BaTh  MpPH  pPEIIEHUH  y4yeOHBIX  3aJady  COBpPEMEHHbBIC
UH(OPMAIIMOHHBIE TEXHOJIOTHH JJIs TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIIH
U Tpe/CTaBlICHUs Y4eOHOM M HAay4YHO-TIOMYJSPHON MH(GOpPMALIMH, MOJYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTYYaeMyI0 HH(POpMALHIO;

OPUBOJUTH MPUMEPHI BKJIaJIa POCCUNCKUX U 3apYOEIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHUE TMPOIECCOB OKPYXKAIOIIET0O MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAaHUS MO (PU3UKE B MOBCEIHEBHOM >XU3HU
Ui o0ecriedeHus: 0e30MacHOCTH MpU OOpaIllEeHUU ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOICTBaMU, ISl COXPAHEHHUS 3[0POBbS M COOJIOJIEHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOUIEU CPEIE;

pabotaTh B TpYIIE C BBHINOJHEHUEM PA3IUYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh pabOTy TPYyMIMbl, PAUUMOHAIBHO paCHpeAeNsiaTh OOS3aHHOCTU U
IJIAHUPOBATh JESITENBHOCTh B HECTAHIAPTHBIX CHTyalUsAX, AJI€KBATHO OLICHUBATH
BKJIa/] K&KJIOTO U3 YYaCTHHUKOB I'PYMIbI B PEIIEHUE paccCMaTpUBaeMOil MpoOIeMBbl.

K konny obyuenus B 11 kJjacce mnpeaMeTHble pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSI YMEHHIA:

JI€MOHCTPUPOBATh Ha MPUMEPAX POJIb U MeCTO (U3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUHM, B IPAKTUYECKON MESITEILHOCTH JIIOAEH, LEIOCTHOCTh U EIUHCTBO
¢u3nyecKoil KapTUHBI MUDA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYEHHBIX (U3HUECKUX MOJIENei:
TOYEYHBIN DJIIEKTPUYECKUN 3apsif, JIyd CBETa, TOYECYHBIM UCTOYHUK CBETA, AACpHAs
MOJIETIb aTOMa, HYKJIIOHHAs MOJI€Jb AaTOMHOIO SiAjpa NpPH PEIIeHUH (PU3HUYECKUX
3a1ad4;

pacrno3HaBaTh (U3MYECKHE SBJICHUS (IIPOLECChI) U OOBICHATh UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHU U KBAHTOBOM (DM3HUKHU: 3JIEKTPUUYECKAs] TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEHUCTBUS TOKA, B3aWMOJCHUCTBUE
MAarHuTOB, DJJIEKTPOMAarHWTHas WHAYKUHWs, JEUCTBUE MArHUTHOIO IIOJs Ha
IPOBOJHUK C TOKOM W JBWXKYIIMWUCS 3apsll, 3JIEKTPOMArHUTHBIE KOJEOAHUS U
BOJIHBI, TNPSAMOJIMHEMHOE pPACHPOCTPAHEHUE CBETA, OTPaXEHUE, IPEJTOMIICHHE,
uHTepdepeHums, audpakuus ¢ TOJAApU3ALMUs  CBETa, JUCIEpCUs CBETa,
doToanexkTpuueckuii 3pdekT (Ppororddekrt), cBeTOBOE N1aBlieHNE, BOZHUKHOBEHHE
JMHEWYaTOro CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHAas
PalMOAKTUBHOCTB;

OMKCHIBATh W3YYCHHBIE CBOMCTBA BEIIECTBA (DJICKTPUUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  Ppa3IM4YHBIX  Cpel) |



AJIIEKTPOMATHUTHBIE SIBJIIEHUS (MIPOLIECCHI), MUCIMONb3yd (U3NYECKUE BETUYUHBI:
ANEKTPUUECKUI 3apsijl, CHJIa TOKa, AJIEKTPUUECKOE HANpPsHDKEHHUE, AIIEKTPUUYECKOe
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, AJIEKTPOJBIKYIIAs cHiia, paboTa TOKa,
UHIYKUIHUST MarHUTHOro mojsi, cuia Awmrmepa, cwia JlopeHna, WHIYKTHUBHOCTh
KATYLIKH, SHEPrusl JJIEKTPUYECKOIO M MArHUTHOIO IOJIEH, MEPUOJ M YacToTa
KoieOaHuii B KoJieOaTeIbHOM KOHTYype, 3apsii M cuja TOoKa B IIpolecce
TAPMOHMYECKHUX JJIEKTPOMAarHUTHBIX ~KoJeOaHul, (OKYCHOE pacCTOSHHE U
onTUYECKas CuUjla JIMH3bI, MPU OMHCAHUM MPABUIBLHO TPAKTOBATh (U3MUECKHIA
CMBIC]I HCIOJb3YEMBIX BEJIMYUH, UX OOO3HAYEHUS W E€IUHUIIbI, YKa3bIBaTh
(GopMynbl, CBA3BIBAIOUIME JAHHYIO (U3WYECKYI0 BEIUMYUMHY C JAPYTHUMH
BEJINYMHAMU;

ONMUCHIBATh H3YYCHHBIE KBAHTOBBIE SIBJICHHUS M MPOLECCHI, HCIOJIb3Ys
(u3nuecKre BEIMYMHBI: CKOPOCTh AJIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI H
94acToTa CBETa, YHEPIHsl U UMITYJIbC (OTOHA, IEPHUOJ NOJypacnaaa, SHEPrus CBsI3U
aTOMHBIX SiZIEp, MPU ONUCAHWUU TMPABUIBHO TPAKTOBATh (DU3UUECKUNA CMBICIH
UCIIOJIb3YEMbIX BEJIIMYMH, MX OOO3HAYEHUs W E€JIMHULIbI, YKa3bIBaTb (POPMYJIbI,
CBSI3BIBAIOIME JAHHYIO (PU3WYECKYI0 BEIMYMHY C JPYTMMH BeIMYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BEITUUNHBI,

aHAIM3UPOBaTh (PU3MUYECKHE MPOLECCHl U SABJICHHUSA, UCIONb3YS (U3HUECKHE
3aKOHBI U MPUHLHUIBL: 3aKOH OMa, 3aKOHBI NOCJIE0BATEIBHOIO U NapalIeIbHOTO
COCIMHEHUs MPOBOJHUKOB, 3akOoH Jlxoyns—JIeHna, 3aKOH >JIEKTPOMArHUTHOU
WHIYKIHWH, 3aKOH TPSIMOJIMHEWHOrO PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHbI MPEJIOMJIEHUSI CBETa, YpaBHEHHE ODWHIITENHa ansi pororddekra,
3aKOH COXPAaHEHUSl SHEPIUH, 3aKOH COXPAHEHHUsS MMITYJIbCA, 3aKOH COXpPAaHEHUs
AJEKTPUYECKOT0 3apsija, 3aKOH COXPAHEHHUS MacCOBOrO 4ucia, Moctynarsl bopa,
3aKOH PAaIMOAKTUBHOTO pacmaja, Mpy 3TOM pa3iinyaTh CJIOBECHYIO (hOPMYITUPOBKY
3aKOHAa, €ro MaTEeMaTH4YEeCKOE€ BBIPAKEHHWE W YCIOBHUA (TpaHULBl, 00JACTH)
IPUMEHHUMOCTH;

ONpeeNsATh HAllPaBJIeHUE BEKTOPA UHIYKIIMM MAarHUTHOTO IMOJISI TPOBOJHUKA
C TOKOM, cuiibl AMriepa u cuibl Jlopenua;

CTPOUTh U OINMCHIBaTh H300pak€HHE, CO37aBaéMOE€ IUIOCKUM 3€pKajoM,
TOHKOM JIMH30M;

BBINIOJIHATD JKCIEPUMEHTHI MO MCCIEIOBAHUIO (DU3UUYECKUX SIBICHUU H
IPOLIECCOB C HCIIOJIB30BAHUEM NPSMBIX M KOCBEHHBIX HM3MEPEHMI: MpPU 3TOM
dbopmynupoBaTth mpoOieMy/3ajgady W TUMNOTE3y Y4eOHOTO DKCIEPHMEHTA,
coOupaTh YCTAaHOBKY W3 MpPEIIOKEHHOr0 O000pYIOBaHUS, MPOBOJIUTH OMBIT U
(bopMynHpPOBaTH BEIBOJIBI;

OCYILECTBIIAThH MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEIUUMH, IPU
ATOM BBIOMpPATH ONTUMAJBHBIA CHOCOO M3MEPEHUs U HUCIOJIb30BaTh W3BECTHBIC
METOBI OLIEHKU NOTPEIIHOCTEN H3MEPEHN;

UCCIIEIOBATh 3aBHCHUMOCTH (PM3MYECKHX BEJIMYMH C HCIOJb30BAHUEM
OpSIMBIX M3MEPEHWI: MpPU HSTOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHPOBATH



pPE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEJIUYHMH B BHJE TAaOIUI U
rpaduKoB, AeNaTh BEIBOABI IO pe3yIbTaTaM UCCIEA0BAHMS;

coboAaTh mpaBuia 0E30MacHOTO TpyJa MPU MPOBEJACHUU UCCIETOBAHUM B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENbCKOM M MPOEKTHOU
JESITENbHOCTA C MCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB U J1a0OPATOPHOTO
000py10BaHUS;

pemarh pacuéTHbIE 3aJa4dl C SBHO 3aJ]aHHON (DU3UYECKON MOJENbIO,
UCTOJIb3Ysl (PM3MUECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHAIM3a YCJIOBUS 3a]1a4uu
BbIOMpATh (DU3UYECKYI0 MOJEIb, BBIACIATh (PU3NUYECKHUE BEIUUYUHBI U (POPMYIIBI,
HEOOXOUMBbIE JUIsl €€ pPEIIEeHUs, TPOBOAUTH PACUYEThl U OLEHUBATH PEATLHOCTH
HOJy4YEHHOT0 3HaUeHUs (PU3NYECKOM BETMUNHBL;

pelmaTh Ka4eCTBEHHBIE 3a/1aUl: BBICTPAauBaTh JOTHYECKU HENPOTUBOPEUUBYIO
LEMOYKY PACCYKJIECHUW C OMOPOM HAa HM3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3UYeCKUe SIBICHUS,

UCIIOJIb30BaTh ~ MPU  PEIIEHWH  Y4yeOHBIX  3aJady  COBpPEMEHHBIE
UH(OPMAIIMOHHBIE TEXHOJIOTHH I TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIUN
U TIPEJICTaBICHUS YYeOHON W HAy4IHO-TIOMYJISIPHON MHGOPMAIHH, TOTYyYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKH aHATIM3UPOBATH MOTyYaeMyI0 HH(OPMAIIHIO;

OOBSICHATh TPUHLMIBI JEHCTBUS MAaIIWH, TPUOOPOB U TEXHUYECKHUX
YCTPOICTB, pa3inyaTh yCJIOBUSA UX O€30MaCHOr0 HCIOJIb30BaHUS B MNOBCEIHEBHOMN
KU3HU;

IPUBOJIUTH MPUMEPHI BKJIAJ]a POCCUMCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYXAIOLIErO0 MHUpPA, B pPa3BUTHUE
TEXHUKU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKHE 3HaHUS MO (U3UKE B MOBCETHEBHON >KU3HU
Uit o0ecriedeHus: 0e30MacHOCTH MpU OOpaIlEHUU ¢ MPUOOpPAMU U TEXHUYECKUMU
yCTPOWCTBAMH, U COXPAHEHUS 3/I0pPOBbA U COOJIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPY’KAIOLIEN CPELIE;

paboTaTh B TpYIIE C BBHIIOJHEHUEM pPA3IUYHBIX COLMAIBHBIX pOJei,
IUIAHUPOBATh padOTy TPYyHIbl, PalUMOHAIBHO paCHpEAeNATh OO0S3aHHOCTU U
IJIAHUPOBATh JIESITENLHOCTh B HECTAHIAPTHBIX CUTYallUsX, aJIECKBATHO OLICHUBATH
BKJIAJ] KaXXJIOTO U3 YYACTHUKOB I'PYIIIHI B PEIICHHE PACCMAaTPUBAEMOM MPOOIIEMBI.

BocnurarensHbiii moTeHnuan yaeoHoro npeamera «dusnkay cOOTBETCTBYET
CJIEIYIONTUM IIeJIeBBIM opueHTHpaM Pabodeit mporpammsl Boctiutanusit MOY
«Hxkeiickas COIL»:

[{eeBble OPHEHTUPHI PE3YJIFTATOB BOCITUTAHUS HA YPOBHE CpPeHEero oOIiero
oOpa3oBaHUs.

26.2.5.3.1. I'pax1aHCKO-TTATPUOTUIECKOE BOCTIUTAHUE:

3HAIOIIMI M JIOOAIIMKA CBOIO Mallyl0 pPOJMHY, CBOM Kpal, HMEILul
npeacrasieHue o Poaune - Poccnn, ee TeppuTOprn, pacronoKeHuu;



CO3HAIOMIMNA MPUHAAICKHOCTh K CBOEMY HapoAy M K OOILIHOCTH TIpa)aaH
Poccun, nposBisromnii yBaxeHUE K CBOEMY U IPYTUM HApOJaM;

MOHUMAIONIMKA CBOK CONPUYACTHOCTh K MPOUUIOMY, HACTOSIIEMY U
OyymiemMy poaHoro Kpasi, cBoeit Poaunbl - Poccun, Poccniickoro rocynapcrna;

NOHUMAIOUIMN  3HAYEHUWE TPAXKIAHCKUX CHUMBOJIOB (TOCyJapCTBEHHAs
cuMBoJIMKa Poccum, cBOero pervoHa), mpa3gHUKOB, MECT MOYUTAHUSI T€POEB U
3alMTHUKOB OTeuecTBa, MPOSBISIONIUMNA K HUM YBaXKEHUE;

MMEIOIIAN TEPBOHAYAIBHBIC MPEJCTABICHUS O MpaBax U OTBETCTBEHHOCTH
YeJIoBeKa B OOIIECTBE, IPakIaHCKUX MpaBaxX U 00A3aHHOCTSX;

NPUHUMAIONIMKA  ydacTHe B JKM3HH Kjacca, o00meo0pa3oBaTenbHOM
OpTaHu3aIiy, B JOCTYITHOH 110 BO3PACTY COIMAIIBHO 3HAYUMOU IS TEIbHOCTH.

26.2.5.3.2. JlyXOBHO-HpPABCTBEHHOE BOCITUTAHUE:

YBAKAIOIIMN JAyXOBHO-HPAaBCTBEHHYIO KYJIbTYpPY CBOEH CEMbH, CBOETO
HapoJa, CEMEWHBIE [EHHOCTH C YYETOM HAUWOHAIBHOM, PEIUTHO3HOU
MIPUHAJIC)KHOCTH;

CO3HAIOIIMM I[EHHOCTh KaXJOW 4YEJIOBEYECKOW IKU3HU, NPU3HAKOIINN
VHIUBUAYATbHOCTh U JOCTOMHCTBO KAXKIAOT0 YEIOBEKA;

I00poXKeTaTeIbHBIN, MPOSBISIONINA CONIEPEKUBAHIE, TOTOBHOCTh OKAa3bIBAaTh
MIOMOIIlb, BBIPAXKAIOIINN HEMPUSITHE TMOBEACHUS, NMPUUYUHSIONEr0 (HU3NYECKUN U
MOpaJIbHBIN BPEJ APYTUM JIFOJISM, YBAXKAOIIAN CTAPIINX;

yMeIOHII/Iﬁ OLCHUBATH IMMOCTYIIKU C IMTO3UIIUU UX COOTBCTCTBUA HPABCTBCHHBIM
HOpMaw, OCOSHaI-OHII/If/'I OTBCTCTBCHHOCTD 34 CBOM ITIOCTYIIKHU.

Bnaneromuii mpeacTaBieHUIMH O MHOTOOOPa3uu SI3bIKOBOTO U KYJIBTYPHOTO
npocTtpancTBa Poccun, nMeronuii nepBoHaYaIbHBIE HABBIKK OOIIECHUS C JIOAbMH
Pa3HBIX HAPOJOB, BEPOUCIIOBEJAHUN.

Co3Haromuii HPAaBCTBEHHYKD W OACTETHUYECKYID LIEHHOCTh JUTEPATYpHI,
POAHOTO S13bIKA, PYCCKOTO S3bIKA, IPOSIBISAIOIINN UHTEPEC K YTEHHUIO.

26.2.5.3.3. DCTETUYECKOE BOCITUTAHUE:

CIIOCOOHBIM BOCIPUHMMATh W YYBCTBOBATh IMPEKPACHOE B OBITY, MPHUPOJIE,
HCKYCCTBE, TBOPYECTBE JIFOJIEH;

MPOSIBISIIOIIMN  MHTEPEC W YBAXEHHE K OTEUYECTBEHHOM MW MHPOBOM
XyJI0’)KECTBEHHOM KYJIBTYPE;



HpO?IBJ'ISIIOHIHfI CTPCMJIICHHUC K CaMOBBIPAXXCHHUIO B pa3HbIX BHAAX
Xy)IO)I(eCTBCHHOﬁ ACATCIbHOCTH, NCKYCCTBC.

26.2.5.3.4. ®usznueckoe BOCIUTAaHUE, (OPMHUPOBAHUE KYJIBTYPhI 3JI0POBbS U
HMOLIMOHAIBHOTO OJIaronoyJusi:

OCpeXXHO OTHOCSINMKMCS K (U3UYECKOMY  3JI0POBBIO,  COOJIFOIAIONINI
OCHOBHBIE TIpaBUJIa 3JJOPOBOr0 M O€30MacHOro st ce0s U Apyrux Jirojaeit oopasa
YKW3HHU, B TOM YHCJIC B MTH()DOPMAIIMOHHOU Ccpeie;

BJIQJICIOIINA OCHOBHBIMHM HAaBBIKAMH JIMYHOW M OOIIECTBEHHON T'MTHEHBI,
0€301acHOro MoBeACHUS B OBITY, MPUPOJIE, OOIIIECTRE;

OPUCHTHPOBAHHBIA Ha (U3MUECKOE pPa3BUTHE C YYETOM BO3MOXKHOCTEU
3JI0pOBbS, 3aHATUS PU3KYIBTYPOH U CIIOPTOM;

CO3HAIOIIMA W  NPUHUMAIONIMI  CBOIO  MOJOBYIO  IPUHAIJICKHOCTD,
COOTBETCTBYIOIIME €U TMCUXO(PU3NYECKHE M TOBEJECHYECKHEe OCOOEHHOCTH C
y4€TOM BO3pacTa.

26.2.5.3.5. TpynoBoe BOCIIUTaHUE:
CO3HAIOLIMI IEHHOCTh TPY/Ia B )KU3HU YEJIOBEKA, CEMbH, O0IIECTBA;

MPOSIBISIIONIMN YBOXKEHUE K TPYAY, JIOJIM TpyJa, OEpeKHOE OTHOIICHHE K
pe3yabTaTaM Tpyaa, OTBETCTBEHHOE MOTPEOIICHUE;

NPOSBIIAIONINI HHTEPEC K Pa3HBIM MPOQPECCUsIM;

YYaCTBYIOIIMM B PAa3NWYHBIX BHJAAX JOCTYIIHOIO IO BO3pacTy TpyJa,
TPYAOBOU NEATEIBHOCTH.

26.2.5.3.6. DKOJIOTUYECKOE BOCITUTAHUE:

MMOHUMAIOITUH IIEHHOCTh MPUPO/IbI, 3aBUCUMOCTh JKU3HU JIIOJIEH OT MIPUPOJIBI,
BJIMSIHUE JIIOJIEN HA IPUPOJTY, OKPYKAIOIIYIO CPELY;

MPOSIBIISAIONINN JTI000Bb M OEpEeKHOE OTHOIICHHE K IPUPOJIC, HEMPHUITHE
JEHUCTBHM, MPUHOCSIINX BPEI MPUPOJIE, OCOOCHHO KUBBIM CYIIIECTBAM;

BBIpa)KaIOH_[I/Iﬁ FOTOBHOCTL B CBOEH ACATCIIBHOCTU  IIPUACPKUBATHCA
9KOJOI'M4CCKHUX HOPM.

26.2.5.3.7. lleHHOCTH Hay4YHOTO ITO3HAHU:

BBIpa)KaIOH_II/Iﬁ IMO3HABATCJIIbHBIC MHTCPCChI, AKTHUBHOCTD, JF0003HATEJILHOCTD
U CaMOCTOATCIBbHOCTL B IMO3HAHWH, MHTCPCC M YBAXKCHHUC K HAYYHBIM 3HAHUWAM,



HayKe;

o0jajalonvii  NMEepBOHAYAIBHBIMU  MPEACTABICHUSIMA O TMPUPOJHBIX U
COLIMAIBHBIX O0BEKTaX, MHOrooOpa3uu OOBEKTOB M SABICHHA HPHUPOJIBI, CBSI3U
YKUBOM Y HE)KUBOU MPUPOJIBI, O HAYKE, HAYYHOM 3HAHUU;

MMEIOLINH. IEpBOHAYAJIbHBIE HABBIKM HAOJIOJICHUH, CUCTEMAaTU3alUH U
OCMBICJIEHUS OTBITa B €CTECTBEHHO-HAYYHOM U TYMAaHUTAPHOUN 00IACTIX 3HAHUS



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBanue KoJsinvecTBO 4acoB
Ne A3LCII0B 1 TeM DJIeKTpOHHbIe (LM (ppOBbIE)
wn | P33R Beero KoHnTpoJbHbIe IIpakTH4eckue 0BpA30BATEIbHbIE PECYpChI
NporpamMmMsbl padoTbI padoThI
Pasznen 1. DUSUKA U METOJIbl HAYYHOI'O ITIO3HAHUS
11 dU3UKa U METOIbI 2 bubmuoreka [JOK
' HAy4YHOI'O NTO3HAaHUA https://m.edsoo.ru/7f41bf72
Hroro no pazmeny 2
Paznea 2. MEXAHUKA
bub6nunoreka [JOK
2.1 Kunewaruia S https://m.edsoo.ru/7f41bf72
bu6nunoreka [JOK
22 | Jmavmka ! https://m.eds00.ru/7f41bf72
2.3 g?)iogzleHnﬂ B 6 1 1 Bromiorexa TOK
' P https://m.edsoo.ru/7f41bf72
MEXaHUKE
Hroro mo pazneny 18
Paznesa 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOANHAMMUKA
OCHOBBI
31 MOJIEKYJISIPHO- 9 1 bu6mmoreka LIOK
' KUHETUYECKON https://m.edsoo.ru/7f41bf72
TCOPUH
39 OCHOBBI 10 1 bubmoteka [JOK
' TEPMOJIUHAMUKU https://m.edsoo.ru/7f41bf72
ArperaTHblie
33 COCTOSTHUSI 5 bu6mmoreka [JOK

BenrecTBa. Pa3oBEIE
TIePEXOIbI

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

24

Paznen 4. JIEKTPOIMHAMUKA

bu6mmoreka [IOK
41 DaIeKTpoCTaTHKa 10 https://m.edso0.ru/7f41bf72
[TocTositHHBIN
42 AIEKTPUYECKUH TOK. 12 bubnmnoreka [HOK
' Toxu B pa3nuyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO
YACOB IIO 68

[TPOI'PAMME
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11 KIIACC

HaumeHnoBaHue KoJsinyecTBO 4acoB
Ne A31EII0B 1 TeM K n DJIeKTpOHHbIe (LM (pPOBbIE)
n/m | PP Bcero OHTPOTEHBIC PaKThHeckune o0pa3oBaTe/ibHbIE pecypcChl
NporpaMmel padoThI padoThI
Paznen 1. JIEKTPOJIMHAMUKA
11 gﬁiﬁ;ﬁﬁéﬁiiag 11 1 3 bubmorera LOK
: https://m.edsoo.ru/7f41c97c
WHIYKLHS
Hroro no pazaeny 11
Pa3nen 2. KOJIEBAHUSA Y BOJIHBI
21 | oneerponarmmime 9 1 bubmmorexa [TOK
' p https://m.edsoo.ru/7f41c97c
KOJICOaHMS
M
2.2 3n§§igg;z§:1i}?me 5) 1 bubmiorexa LIOK
: https://m.edsoo.ru/7f41c97c
BOJIHBI
bub6nuoreka [JOK
2:3 Onmka 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazueny 24

Pazzen 3. OCHOBBI CIIEITMAJILHOM TEOPUM OTHOCUTEJBbHOCTH

OCHOBBI CHELHATILHON

bubmuoreka [JOK
31 TeopHH 4 1 https://m.edsoo.ru/7f41c97c
OTHOCHUTEITHLHOCTH

Hroro no pazaeny 4

Pa3znen 4. KBAHTOBASI ®U3UKA
41 DJeMeHThI KBAHTOBOM 5 bubmuoreka [JOK

' ONTUKU https://m.edsoo.ru/7f41c97c
4.2 Crpoenne aToma 4 bubnnoreka [IOK
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https://m.edsoo.ru/7f41c97c
bub6nuoreka [JOK
4.3 ATOMHOE 37pO 5 https://m.edsoo.ru/7f41c97c
Hroro no pazueny 15
Pa3nen 5. 3JIEMEHTBI ACTPOHOMUWHU U ACTPO®U3UKHU
51 DNEeMEHTHI ACTPOHOMUH 7 1 bubmuoreka [TOK
) 1 acTpoU3UKH https://m.edsoo.ru/7f41c97c
Uroro no pazneny 7
Paznen 6. OBOBIIAIOHIEE IIOBTOPEHUE
6.1 O6o6maromee 4 bu6mmoreka [JOK
' MTOBTOPEHHUE https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
PesepBHOE Bpemsi 3
OBIIEE KOJIMYECTBO 68 4 7
YACOB I10 ITPOTPAMME

Onepatop 340 000 "KomnaHus "TeH3op" —

[IOKYMEHT MOAMWUCAH 3MEKTPOHHOW MNOANUCHIO

MYHULMMAJIbHOE OBLLEOEPA30OBATE/IbHOE YYPEXXAEHUE "MKENCKAS 20.10.23 16:39 MpocTas noanuck
CPEHAA OBLLEOBPA30BATEJIbHASA LLKOJIA", bysikosa EneHa BnaanmuposHa (MSK)
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