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COAEPKAHME VYYEBHOI'O TPEAMETA «®U3UKA» (BA3OBBII1
YPOBEHD)

10 KJIACC

Pazjnen 1. ®u3uka u MeTOAbI HAYYHOI0 MO3HAHUS

®usuka — Hayka o npupone. Hayunele MeTonpl mo3HaHUsA OKpyxarouiero mupa. Pomib
9KCIIEPUMEHTA U TEOPUH B IIPOLIECCE MTO3HAHUS IPUPOIBI. IKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (pU3NYECKUX SBICHHUNA M mporieccoB. Haydnsie runote3sl. Ousndeckue
3aKOHBI ¥ TEOPUU. | paHHIIBI TPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [IpUHITUIT COOTBETCTBHUS.

Ponp u mecto u3uku B (GOPMHPOBAHMU COBPEMEHHON HAyYHOW KapTHHBI MHpa, B
MPAKTUYECKOU JACSATEIbHOCTH JIFOICH.

Jlemoncmpayuu

AHasnoroBble U TU(POBBIE U3MEPHUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JATUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe nBwKeHHE. OTHOCHTEIBHOCTh MEXaHWYECKOTo JABMWkeHus. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MAaTepUaIbHON TOYKH, UX MPOEKIMU HA OCHU CUCTEMbI KOOpAHHAT. CIIOKEHHE MEepEMEIICHUN 1
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJWHEHHOE NBIKEHUE. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, TyTH U IEPEMEILICHUSI MATEPHAIIBHON TOUYKU OT BPEMEHH.

CBoboaHoOe masieHre. Y CKOpeHHue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxeHue. [[BrkeHMEe MATEpUAIBHOM TOYKHM IO OKPYKHOCTH C
MOCTOSIHHOM TI0 MOJYJI0 CKOPOCThbIO. YTJOBas CKOPOCThb, JIMHEHHAas CKopocTh. llepumom u
yactoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: CIUIOMETp, ABHKECHHUE
CHaps0B, LIEMHbIE U PEMEHHBIE NTEPEIAUH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UIUTFOCTPALIMS KUHEMATUYECKUX XapaKTEePUCTUK JABUKECHHUSL.

[IpeoOpa3oBanue IBUKEHH C UCTIOIB30BAHUEM IPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBr>xeHus Tena, OpOLIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hamnpanenue ckopocTH Npy IBUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEEIICHHS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOIIEHMS ~ MEXAY  MYTAMHM, [PONACHHBIMM  TEJIOM  3a
MOCJIEI0BATENIbHBIE pPAaBHBIE IPOMEXYTKM BpPEMEHH IIPU PABHOYCKOPEHHOM JIBIDKEHHHM C
HayaJlbHOU CKOPOCTBIO, PABHOU HYIIIO.

N3yuenune nBUKEHUS IAPUKA B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Tpunnun otHocurensHOCTH ['anuies. [lepBoiii 3akoH HproToHa. MHEpIManbHbBIE CHCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHumn cynepnosunuu cwil. Bropoit 3akoH Herorona miis
MaTrepuanbHOM TOUKHU. TpeTuid 3akoH HproTOHA 1171 MaTepuaibHbIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tskectu. [lepBas kocMHuueckasi CKOPOCTb.

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



Tpenune. Buasl Tpenust (mokosi, ckoJibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBKEHUS U cuia TpeHus nokos. Koaddumuent tpenus. Cuiia compoTUBICHUS
MIpU ABMKEHUU TeJa B )KUJKOCTU UJIH Ta3e.
[ToctynaTensHOE U BpalaTelbHOE JBM)KEHUE a0COIIOTHO TBEPIOTO TeEa.
MoMEeHT cuabl OTHOCUTENIBHO Ocu BpaiieHus. lliedo cuibl. VYcinoBusi paBHOBecHs
TBEPAOTO TEa.
TexHuueckre yCTPOMCTBA W MPAKTUYECKOE NPUMEHEHHWE: TMOAIIUITHUKY, IBM)KCHHE
HCKYCCTBEHHBIX CITYTHHKOB.
Jlemoncmpayuu
SIBrienne nHepLUUH.
CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.
Bropoii 3akon HeroTona.
Nsmepenue cui.
CrnosxeHue cuil.
3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepOpMaIuH.
HesecomocTts. Bec Tena npu yCKOpEHHOM MOAbEME U TTAJICHUH.
CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTBKCHHS.
VYcnosust paBHOBecHs TBEPAOTO Tesa. Bupl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
N3ydenue nBuxenust Opycka o HaKJIOHHOW MJIOCKOCTH.
HccnenoBanue 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOMIMX B MPY)KHHE U PE3UHOBOM
obpasrie, oT ux aedopmariiu.
HccnenoBanue ycioBuil paBHOBECHs TBEPAOIO Tella, UMEIOIIETO OCh BPAILlEHUSI.
Tema 3. 3axonbl COXpaHeHUs 8 MEXAHUKE
Nmmynsc MaTepualibHON TOYKH (TeJa), CUCTEMbl MaTepUaIbHBIX ToueK. MIMIynbc cuiibl 1
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHEeHHs UMITylbca. PeakTHBHOE JBIKEHUE.
Pabota crnpl. MOIIHOCTE CHJIBL.
Kunerndeckast sHeprusi MarepuaibHOW TOYKH. Teopema 00 M3MEHEHUH KHHETUYECKOU
SHEepPruu.
[ToTennmanpHas sueprus. [loTeHnuansHas 3Heprus ynpyro ae(GopMupoBaHHOM MPYKUHBIL.
[ToTennmanpHas 3Heprus Tejaa BOIM3U NOBEPXHOCTH 3eMIIH.
[loTeHnmanpHple W HENOTEHIUANbHbIE CHIIBL. CBsI3b PabOTHl HEMOTEHIUAIBHBIX CHI C
W3MEHEHHEM MEXaHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXpaHEHUsI MEXaHUYEeCKOU SHEpruu.
Yopyrue u Heynpyrue CTOJIKHOBEHHS.
Texuuueckue ycTpoHCTBa U MPAaKTUYECKOE MPUMEHEHHE: BOJOMET, KONEp, MPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKeT.
Jlemoncmpayuu
3aKOH COXpaHEHUsI UMITYJIbCA.
PeakTuBHOE ABMKEHUE.
[lepexon moTeHIMATBHON PHEPTUHU B KHHETUUECKYIO M 0OpaTHO.
Yuenuueckuii sxcnepumenm, iabopamopHule pabomol
N3ydyeHne aOCONIOTHO HEYNMPYroro yaapa ¢ TMOMOIIBIO ABYX OJIMHAKOBBIX HHUTSHBIX
MasTHUKOB.
UccnenoBanue cBsi3u pabOThl CUIIBI C W3MEHEHHEM MEXaHHMYeCKOW HHEepruM Tena Ha
MIpUMEpPE PACTSHKEHUS] PE3UHOBOTO HKI'YTa.
Paznen 3. MoJsekyasipHast pU3MKa M TEPMOAMHAMMKA
Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOI MeopUul
OcCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHO-KHHETHYECKOW TEOPUU U MX OTBITHOE 000CHOBAHHE.
bpoynoBckoe gaBwxkenue. luddysus. Xapakrep [IBMKEHHS W B3aMOJCHCTBUS YaCTHIL
BelecTBa.MoJienu CTPOEHHsI Ta30B, JKUAKOCTeW U TBEPIABIX Tel U OOBSICHEHHE CBOWCTB



BEIIECTBA HAa OCHOBE AITUX Mojeneid. Macca m pazmepbl Mousiekysl. KosimuecTBo Bemiectsa.
[Tocrositnnas ABoraapo.

TermmoBoe paBHoBecue. Temnepartypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mogens uaeanbHoro raza. OCHOBHOE YpPaBHEHHUE MOJIEKYJISPHO-KUHETUYECKON TEopuun
uJeaNbHOTO rasza. AOCOJIOTHAsh TeMIeparypa Kak Mepa CpeAHEeW KHHETUYECKOM HHEepruu
TEIUIOBOrO JABWKEHUS dvactul rasza. [llkama temnepatyp KenbBuHa. ['a30Bbie  3aKOHBI.
Vpasuenue MenpaeneeBa—Kinaneiipona. 3akon Jlanerona. M3omporiecchl B UACAIBHOM Ta3e ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduueckoe mpeacTaBiIeHne H30MPOLECCOB: H30TEPMa,
n30x0pa, nuzobapa.

TexHuueckre ycTpoicTBa U MPAKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITEl, JOKAa3bIBAIOIIME JAUCKPETHOE CTPOCHHE BellecTBa, Qororpaduu MOJIEKyI
OPraHNYEeCKUX COCTMHECHUH.

OneIThl 10 AUPPY3UN KUIKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKCHHUSI.

Monens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOICHCTBHUSL.

Monens, WUTIOCTpUpYIOLIas MPUPO.Ty JaBJICHUS ra3a Ha CTEHKH COCYAa.

OMBITHI, WJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSHUS UJICATHHOTO Ta3a, H30TPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ompenenenne Macchl BO3[yXa B KJIACCHOW KOMHAaT€ Ha OCHOBE HW3MEpPEHHMH 00BEMa
KOMHATHI, JaBJICHUS U TEMIIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSTHUS pa3peKeHHOTO Tasa.

Tema 2. Ocnoebl mepmoounamuku

TepMmoauHamuyeckass cucrema. BHyTpeHHsASI >HEprusi TEPMOAMHAMHYECKONH CHUCTEMBI U
criocoObl e€ m3MeHeHus. KonnyecTBo TerioTsl U pabota. BHyTpeHHSs1 SHEprusi 0JHOATOMHOTO
WJeaNbHOTO Ta3a. Buael Teronepenayu: TEMIONPOBOAHOCTh, KOHBEKIUS, U3JTydEHUE. Y JIeNIbHAs
TEITOEMKOCTD BelecTBa. KolnuecTBo TEMIOTHI IpH TEIUIONEepeaaye.

[Tonsatue 00 ammabatHOM mporiecce. I[lepBblii 3akoH TepMoAWMHAMHUKH. [IpumeHeHue
MIEpPBOTro 3aKOHA TEPMOIUHAMUKH K M3ompolieccaM. [ paduyeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepMoanHaMuku. HeoOpaTuMocTh Mpo1ieccoB B MPUPOIE.

TemnoBeie Mamuubl. [IpuHiuns! qeiicTBus TemaoBbix MamuH. [IpeoOpa3oBanust SHepruu B
TeroBbIX MammuHax. KoaddunmeHT nmonesnoro nedctBus TerioBoil MamuHbl. [{ukn Kapho u
ero K03 QUIMEHT MOJIE3HOTO JeHCTBUSI. DKOJIOTHYECKHE MPOOIEMbl TEIIOIHEPTE€TUKH.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: JIBUraTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJIOIMIBHHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3meHenne BHYTpEHHEH SHEPruu Teia MPU COBEPIICHUU pPaOOTHI: BBUIET MPOOKH U3
OYTBUJIKM TOJ ACWCTBHEM CXATOro BO3/yXa, HarpeBaHue »pupa B JATYHHOH TpyOke MyTéM
TpeHus (BHICOJCMOHCTPAIINS ).

N3menenue BHyTpeHHEH sHepruu (TemrepaTypsl) Tella Ipy TeIrionepeaaye.

OmnpIT 1o aguabaTHOMY PaCHIMPEHUI0 BO3IyXa (OMBIT C BO3AYIIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, TBUTATEINsI BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanua eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u KoHneHcanus. Vcmapenne u  kumeHue. AOCONIOTHasS U
OTHOCHUTEIIbHAs BIAKHOCTh BO3/yxa. HackllmeHHbIH map. YaenpHas TerioTa napooopazoBaHusl.
3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUSI OT JaBJICHUSI.



TBépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB KPUCTAIUIOB.
Kunkue kpucramisl. CoBpeMeHHbIe MaTepuayibl. [lnaBneHue u Kpuctamidzanus. YaenbHas
TeruioTa miasiaeHus. Cydonumanus.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHuueckre yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KJIOPUMETP, TEXHOJOTUM TIOJYYCHHs] COBPEMEHHBIX MaTepuajoB, B TOM  YHCIIE
HaHOMAaTEPHUAIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACHIILIEHHBIX ITAPOB.

Kunenue npu NOHW>KEHHOM JaBJICHUMU.

CriocoObl I3MEpPEHUS BJIAKHOCTH.

HaGnronenue narpeBaHus 1 1IaBiIeHUS! KPUCTAIUIMYECKOTO BEIIECTBA.

JleMoHCTpanys KpuCcTalIoB.

Yuenuueckuii sxkcnepumenm, nabopamophule pabomol

N3mepenune OTHOCUTETHLHOM BIXKHOCTH BO3/IyXa.

Paznen 4. DiaekrpoamHnamMuka

Tema 1. Inekmpocmamuka

DJNeKTpu3alusa TeJl. OJEeKTpU4YecKuil 3apsan. JlBa BuAa dSIEKTPUYECKUX 3apsoB.
[TpoBOAHMKH, AUDTEKTPUKH U TIOTYIIPOBOAHUKN. 3aKOH COXPAHECHHS IJIEKTPUUECKOTO 3apsia.

B3anmopeiicteue  3apspoB.  3akoH  Kymona.  TodeuHBIl  3JIEKTpHYECKHMM — 3apsl.
Onektpuyeckoe mojie. Hampsok€HHOCTh ANEKTpUYecKoro 1mojs. [IpuHIUN cymeprno3uiuu
ANEKTPUIECKUX ToJIeh. JIMHIN HAnpsDKEHHOCTH AJIEKTPUUECKOTO TIOJIS.

Pabora cumn oamekrpocratmdyeckoro moisa.  [loreHmman. Pa3HOCT,  MOTEHIIHMATIOB.
[IpoBOTHUKY M TUAJIEKTPUKHU B IEKTPOCTATUYECKOM MoJie. JIu3aeKTpuiecKkas MpoOHUIIaeMOCTb.

OnekTpoéMKocTh. KoHaeHcaTop. IIEKTPOEMKOCTh IUIOCKOTO KOHIEHCATOpa.DHEPrust
3apsHKEHHOTO KOHAEHCATOPA.

Texuuueckue ycTpoilcTBa M MPAKTUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
ANIEKTPOCTATUYECKAs 3allliTa, 3a3eMJICHHE 3JIEKTPONPHOOPOB, KOHAECHCATOP, KOMUPOBAIHHBIN
armapar, CTpyHHBIN PUHTEP.

Jlemoncmpayuu

YCTpoHCTBO ¥ MPUHIIMIT ICUCTBUSA SJIEKTPOMETpA.

BsaumonelicTBue Ha3IEKTPU30BAHHBIX TEJ.

DNeKTpUUYecKoe MoJje 3apsHKEHHBIX Tell.

[IpoBOTHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaTHuecKas 3alluTa.

JIMDIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh  DJEKTPOEMKOCTH IIJIOCKOTO KOHJEHCAaTOpa OT IUIOMIaJW  TUIACTHH,
PacCTOSHUSA MEXAY HUMH U JUAJICKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue 3mekTpo€MKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannwiit 3nekmpuyeckuil mox. Toku é paznuunsix cpeoax

DNEeKTPUYECKUN TOK. YCJIOBUS CYIIECTBOBAHHUS 3JIEKTPUUECKOTO TOKa. MICTOUHMKH TOKa.
Cuna Toka. [IoCcTOSIHHBIN TOK.

Hanpsixkenue. 3akon Oma i ydacTka 1enu.

DIeKTpUYEeCcKoe CONPOTUBJICHUE. VY nenbHoe CONPOTHUBIIEHUE BEILIECTBA.
[TocnenoBarenbHOE, NapaIeIbHOE, CMEUIAHHOE COEUHEHNE TPOBOTHUKOB.

PaGora snexrpudeckoro Toka. 3akoH J[xoymns—JIeHia. MOIIHOCTH STEKTPHUECKOTO TOKA.

DNEeKTPOABUKYILAsL CHJIAa U BHYTPEHHEE CONIPOTUBIIEHUE MCTOUYHHMKA TOKA. 3akoH OMa st
MOJHOU (3aMKHYTOM) 3ekTpuueckoil nenu. KopoTkoe 3ambikaHue.



DneKTpOHHas IPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBUCHMOCTb COIIPOTUBIIEHUS METAJIIOB
oT TeMueparypsl. CBEpXIPOBOAUMOCTb.

OnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITy4KOB.

[omynpoBognuku. CoOCTBEHHasT W TPUMECHAs MPOBOJUMOCTH IOJYIIPOBOJHHKOB.
CaoiictBa p—Nn-nepexona. ITomyrnpoBoiHUKOBbIE IPUOOPBHI.

DOneKTpUYecKuii TOK B pPacTBOpPAX U paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOJUTUYECKAs
JUCCOITHAIUS. DIEKTPOJIN3.

OnexTpuueckuil TOK B razax. CaMOCTOSTENbHBIN U HECAMOCTOSITENbHBINA pa3psaa. MonHus.
IIna3ma.

TexHuueckue yCTPOMCTBA M IPAKTHMYECKOE IIPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocrar, WCTOYHUKM TOKa, ODJIEKTPOHArpeBaTeNbHBIE TMPHUOOPBI, IJIEKTPOOCBETHTEIHHbIC
puOOpPHl, TEPMOMETP COINPOTUBIICHUS, BaKyyMHBIM THOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MIOJIYTIPOBOIHUKOBBIH IMOJ1, TaJlbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HANPSOKEHMSL.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
IIOIIEPEYHOI0 CEYEHUs U MaTepHaa.

CMenanHoe coeIMHEHNE TPOBOJHUKOB.

[IpssMoe u3MepeHne >neKTpoABMKYyIEH Cuiibl. KOpoTkoe 3aMbIKaHHWE TaIbBAHMYECKOTO
JJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHMUS.

3aBUCHUMOCTb CONPOTUBIIEHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 2JEKTPOJIUTOB.

HckpoBoii pa3psa ¥ NpOBOAUMOCTB BO3AYXa.

OnHOCTOPOHHSA MPOBOIUMOCTD THOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

N3ydyeHne cMEIaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepenne  JNEKTPOABIKYIEH CHJIBI HCTOYHMKAa TOKA M €r0  BHYTPEHHETO
CONPOTHBJICHUSI.

HaGnronenue anexkTponunsa.

Me:knpeaMeTHbIe CBSI3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce ocyliecTBiseTcsl € y4ETOM
COJIepKATeNbHbIX MEKIIPEIMETHBIX CBsI3el C KypcaMM MaTeMaTUKH, OWOJIOTHH, XHMUH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemuvie nousamus, CBS3aHHbIE C M3YYEHHEM METOJOB HAyYHOI'O ITO3HAHMS:
sBJICHHE, HAy4HbIM (akr, rumoresa, (uznyeckas BEIUYMHA, 3aKOH, TEOpHs, HaOIOAEHUE,
9KCIEPUMEHT, MOJIEJIMPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl YypaBHEHMH, JuHeWHas ¢yHKuus, mnapaboda,
runep0oia, uX rpaguKu U CBONCTBA, TPUTOHOMETpUUECKUE (PYHKIMU: CUHYC, KOCUHYC, TaHT€HC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOpPbl M MX IPOEKLUUU Ha OCH
KOOPJUHAT, CJI0KEHUE BEKTOPOB.

Buonoeusa: mexanuueckoe JBWKEHHE B JKUBOW mpupoje, 1uddysus, ocMOC, TEII00OMEH
KHUBBIX OPraHW3MOB (BHJIbI TEIIONEpEIauH, TEIJIOBOE PABHOBECHE), DJIEKTPUUECKUE SBICHUS B
YKUBOU IIPUPOLE.

Xumus: NUCKPETHOE CTPOECHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, XKUIAKOCTEW M Ta30B, JJIEKTPUUYECKUE
CBOMCTBA METAJUIOB, dJIEKTPOJIUTHUECKAs JUCCOLUALNS, FaIbBaHHUKA.

TI'eozpaghus: BnaxxHOCTB BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHue JBMKEHUH C UCTIOIb30BAaHUEM MEXaHHU3MOB, YUET TPEHUS B
TEXHUKE, MOJIIUIHUKH, WCIOJb30BAHUE 3aKOHA COXPAaHEHHs MMITyJbCa B TEXHHMKE (pakera,
BOJAOMET W JIpyrue), JBUTATeNb BHYTPEHHETO CropaHus, mapoBas TypOuHa, OBITOBON
XOJIOIMJIBHUK, KOHJUIIMOHEP, TEXHOJIOTMH MOJIyYEHUSI COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHUCIIE



HAaHOMATEpUAJIOB, W  HAHOTEXHOJIOTMH,  D3JEKTPOCTAaTHYECKas  3alluTa,  3a3eMJICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIM TNPUHTEp, dJIEKTPOHArpeBaTeibHbIE MPHOOPHI,
JIEKTPOOCBETUTENbHBIE IPUOOPBIL, TAJIbBAHUKA.

11 KJIACC

Pazjen 4. DiekTpoauHaMuka

Tema 3. Maznummnoe none. IneKmpomMacHUMHAA UHOYKUUA

[ToctostHHbIE MarHuThl. B3auMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe IOJI€.
Bekrop marauTHOM MHAYKUMH. [IpyHIMI Cyniepno3uuyy MarHUTHBIX 10JIEHW. JIMHUKM MarHUTHOM
uHaykuu. KapTtrHa nTuHui MarHuTHOM MHIYKITUU OIS IOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1oJie TPOBOJHUKA C TOKOM. KapTuHa NWHMNA MHAYKIMM MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO MPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO MPOBOJHHKA, KATYIIKH C TOKOM.
OmneIiT Opcrena. BzaumoaeiicTBre MPOBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ MoOmyiabr W HampaBieHHe. JIBKeHHE 3apsHKEHHOM YacTUIBI B
OJIHOPOJHOM MarHuTHoM mnouie. Pabota cuiiel Jlopenma.

SIBneHue DIIEKTPOMArHUTHOM MHAYKUMH. [IOTOK BEKTOpa MarHUTHOW HWHIYKIUH.
DNEeKTPOABMKYIIAS CHUJIA UHAYKIIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIMU Dapajes.

BuxpeBoe anexkrtpudeckoe mose. DIEKTPOABMXKYILAs CHUJa HHAYKIUU B IPOBOJHHUKE,
JBUKYIIEMCS TIOCTYNATENIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuito Jlenna.

NHayKTUBHOCTB. fIBI€HNE CAMOMHAYKIIUU. DJIEKTPOABMKYILAS CUIIa CAMOUHIYKIIUH.

DHeprusi MarHUuTHOTO TIOJISI KaTYIIKH C TOKOM.

DIJIEKTPOMArHuTHOE TOJIE.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE TNPUMEHEHHWE: TOCTOSHHBIE MAarHUTHI,
AIEKTPOMArHMTBHI, 3JIEKTPOJBUTATENb, YCKOPUTEIIN AIEMEHTAPHBIX YaCTHUILl, MHIYKIUOHHAsS [1E€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKIJIOHEHHE ANEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.

JIMHUY MHIYKIIMYM MarHUTHOTO TOJISA.

B3anmopelicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amrepa.

JenictBue cuibl JIopeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBneHue AIEKTPOMArHUTHOM UHAYKIIUH.

[IpaBuio Jlenna.

3aBUCHUMOCTD 3JIEKTPOABUKYLIEH CHIIBI MHAYKLIMH OT CKOPOCTH HM3MEHEHUS MarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yueHne MarHuTHOTO MOJI KaTYIIKUA C TOKOM.

HccnenoBanue AeCTBUSA MOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM.

UccnenoBanue siBIIEHUS 31€KTPOMArHUTHOM MHIYKIIUH.

Pa3pgen 5. Koredoanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHsle Kojiedanus

KonebarenbHast cucrema. CBoOOIHBIE MexXaHHuUeckue Kkonebanusa. [‘apMoHHMueckue
konebanus. Ilepuon, dwacrora, ammautyga U (asa koneOanuil. [IpyXKMHHBII MasTHUK.
Matematuueckuii MasTHHK. YpaBHEHHE TapMOHUYECKUX KosieOaHuil. [IpeBpaieHnue sHepruu
MIPU TapMOHUYECKUX KOJIeOaHUSX.

Konebarenbupiit  koHTYp. CBOOOIHBIE JIEKTPOMAarHUTHBIE KOJEOAaHUS B HACATHHOM
KojeOaTeIbHOM KOHType. AHAJOTUS MEXIy MEXaHWYeCKUMU M DIIEKTPOMATrHUTHBIMU



kosebanuamu. @opmyna TomcoHa. 3akOH COXpaHEHHS SHEPrUU B HICATBLHOM KOJIEOATEIBHOM
KOHTYPE.

[IpencraBnenue o 3aryxaromux KojeOaHUsAX. BbIHYX/IEHHbIE MEXaHMUYECKUE KOJIeOaHusI.
Pe3onanc. Beinyx1eHHBIC JIEKTPOMAarHUTHBIE KOJIEOaHNUS.

Ilepemennbiii Tok. CuHYCOMAAIbHBIM NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIUIMTY/IHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIbI TOKA U HAIPSHKEHUSI.

Tpanchopmarop. IIpomsBoacTBo, mepemadya W MOTPEOJICHUE DIEKTPHUSCKOH SHEPTHH.
DKOJIOTUYECKHE PUCKH TpU MPOU3BOJACTBE AJeKTpod3Hepruu. KynbTypa wucnoiab3oBaHUSA
AJIEKTPO3HEPIHH B MOBCEAHEBHOMN KU3HU.

TexHuueckue yCTPOMCTBA M INPAKTUYECKOE NPUMEHEHUE: JIIEKTPUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JIMHUU 3JIEKTpoIepeiad.

Jlemoncmpayuu

HccnenoBanue napamMeTpoB KosieOaTeIbHON CUCTEMBI (IIPYKUHHBINA WM MaTeMaTHYeCKUn
MasITHUK).

HaGnronenue 3aryxarommx KojieoaHui.

HccnenoBanue cBOWCTB BBIHYK/IEHHBIX KOJI€OaHUH.

HaGnronenue pesonanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIeOaHusI.

OcmwnorpaMmsl — (3aBUCMMOCTH  CHJIBI TOKa U HAmpsOKEHUS OT BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc mpu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOpa, KATYIIKH HMHIYKTUBHOCTU U
KOHJIEHCATopa.

Monenb IMHUYM 3TIEKTPOIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

HccnenoBanue 3aBUCUMOCTH IIepUOJia MaJbIX KOJIeOaHUi Ipy3a Ha HUTH OT JUIMHBI HUTU U
Maccsl rpysa.

HccnenoBanue mNEpeMEHHOrO0 TOKAa B LENM W3 IMOCICIOBATEIIBHO COCOUHEHHBIX
KOHJICHCATOPa, KaTyIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60IHbL

MexaHn4yeckue BOJIHBI, yCI0BHs pacnpocTtpanenus. llepuon. CkopocTs pacipocTpaHeHus
u januHa BoaHbl. [lomepeuHble W IpoosbHbIE BOJIHBL. MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBMS M3IIy4CHMS JJICKTPOMAarHUTHBIX BOJIH. B3anmHas
opueHraius BekropoB E, B, V B anekrpoMarauTHoi BojHe. CBOMCTBa 3JI€KTPOMAarHUTHBIX
BOJIH: OTpaXEeHHE, MpelloMIeHHe, Mnoysgpu3auus, auppaxkuusa, uHrepdepenuus. CKOpoOCTb
JIEKTPOMArHUTHBIX BOJIH.

[Ilkana 3€KTpOMAarHUTHBIX BOJIH. [IpMEHEHME 2JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUMNIB paguocBs3u U TeneBuacHus. Paguonokanms.

DNEKTPOMAarHUTHOE 3arps3HEHNUE OKPYKAIOLEH CPE/bl.

TexHuyeckue ycTpoicTBa M NPAKTUYECKOE NMPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yIABTPa3BYKOBasi AMATHOCTHKA B TEXHUKE W MEAMLIMHE, panap, paauoONpUEMHUK, TEJIEBH30D,
anTeHHa, Tenedon, CBU-neus.

Jemoncmpayuu

OO6pa3oBaHue 1 paclpoCTpaHEHUE NOMEPEYHBIX U MPOJIOTIBHBIX BOJIH.

Konebuomieecs: Teno Kak HCTOYHHK 3BYKa.

HabGnronenue oTpaxeHus U MPEIOMIICHUS MEXaHUUECKUX BOJIH.

Habnronenue unrepdepeHunu 1 qudpakiiui MEXaHHYeCKUX BOJTH.

3BYKOBOM PE30HAHC.



HaGnronenue CBS3M TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJOW M YacTOTOMN
KOJIEOaHU.

HccnenoBanue  CBOMCTB — 3JEKTPOMAarHUTHBIX — BOJH:  OTpPaK€HUE, IPEJIOMIICHUE,
noJisipu3anus, 1uppakuus, HHTepPepeHus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmonnneiiHoe pacipocTpaHeHHE CBETa B OJHOPOJHON cpejie.
JIyud cBeta. ToYeUHBIN UCTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHBI OTpakeHHs cBeTa. IlocTpoeHune H300paKEHHH B IIIOCKOM
3epKaje.

[Ipenomiienne cBera. 3akOHBI MpeJIOMIICHHUS CBeTa. AOCONIOTHBIM  TMOKa3aTesb
npenomwiienus. llonHoe BHyTpeHHee oTpakeHue. lIpenenbHbIl yroja MHOJHOIO BHYTPEHHETO
OTpaKECHHUS.

Hucnepcus ceeta. CroxkHbli cocTaB Oenoro ceera. Ler.

Cobuparonue M pacceuBaromive JHUH3bl. ToHKas JnuH3a. DOKYyCHOE paccTOsHUE U
ONTHYECKas cujia TOHKOU JMH3bIL. [locTpoeHne n3o0pakxeHuii B COOMPAIOIINX U PACCEUBAIOLINX
nuH3ax. PopMyia TOHKOW JMH3BL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl TpUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BomnoBas omntuka. WHtepdepenius cBera. KorepeHTHbIE HWCTOYHHKH. Y CIOBUSA
HaOIOZCHUST MAaKCUMYMOB 1 MUHUMYMOB B UHTEP(HEPEHIITMOHHOW KapTUHE OT ABYX CHH(DA3HBIX
KOTE€PEHTHBIX UCTOUHHUKOB.

Hudpakuust cBera. [udpakuuonnas pemérka. YcinoBue HaOMIOAEHHSI TIIaBHBIX
MaKCHUMYMOB IIpH NaICHUH MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuzanusa ceera.

Texnuueckue ycTpoWcTBa W MpPaKTHUECKOE MPUMEHEHHE: OYKH, Jyma, (oToarnmapar,
MPOEKIIMOHHBIM ammapar, MHUKpPOCKOI, TEJECKOI, BOJIOKOHHAs OMNTUKA, JU(pPaKIHOHHAs
peméTKa, MOJIAPOUI.

Jlemoncmpayuu

[IpsimonuHeliHOE pacnpoCTpaHEHUE, OTPAKEHUE M MpesioMiieHHe cBeTa. OnTuyeckue
MPUOOPHI.

[TonHoe BHyTpeHHEe oTpaxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Monenu MUKpOCKOTIa, TEIEeCKOTIa.

Ha6mronenue nnrepdepeHiiuy crera.

Ha6mronenue qudpaknum cBera.

Habmronenue nucniepcun cBera.

[TonyueHue ciekTpa ¢ HOMOMIBIO MPU3MBI.

[Tonyuenue cnekTpa ¢ TOMOIIBIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonspusanuu cBera.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue nokazaTens IpeIoMIICHUS CTEKIIa.

HccnenoBanue cBOWCTB M300pakeHUI B JTMH3aX.

Habmronenue nucnepcun cBera.

Pazges 6. OcHOBBI crielIUAJIbHON TEOPUH OTHOCHTEIBHOCTH
I'panunel mpuMEHUMOCTH KacCMUECKOM MexaHuKH. [locTynaTel crnennanbHOM Teopun
OTHOCUTEIIbHOCTH: HMHBAPUAHTHOCTb MOJYJS CKOPOCTM CBE€Ta B BaKyyMe, IPUHLIUI
OTHOCHUTEIbHOCTH DWHIITEHHA.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMEJUIEHNE BPEMEHU U COKPALLEHUE JUTHHBI.
OHeprus U UMIYNbC PENATUBUCTCKON YaCTULIBI.
CBs13p Macchl ¢ PJHEPTUEN U UMITYJIBCOM PENATUBUCTCKOMN YaCTUIbl. DHEPrus MOKOSL.



Paszpnen 7. KBanToBas ¢pusuka
Tema 1. Dnemenmovi K6AHM OGO ONMUKU
®otonbl. ®opmyna Ilnanka cBsi3u sHepruu GOTOHA C €r0 YACTOTON. DHEPTHSI U UMITYIIbC
¢doToHa.
Otkpeitie u wuccnenpoBanue (oroadpdexra. Ombiter A. T. CroneroBa. 3aKoHBI
dorodddekra. Ypasuenue DitHmTeitHa aus potosrddexra. «Kpacuas rpanuma» Gotospdexra.
Hasnenue ceera. Onbithl I1. H. JIebenena.
XHUMHYECKOE IEHCTBUE CBETA.
TexHuueckne ycTpOHCTBAa W TMPAKTHYECKOE NpUMEHEHHue: (oTorneMeHT, (OTOTaTUHK,
COJIHEYHast OaTapesi, CBETOIHOI.
Jlemoncmpayuu
®oTo3(h(PexT Ha yCTaHOBKE C IIMHKOBOMU TMJIACTHHOM.
HccnenoBanue 3ak0HOB BHELIHETO POTOIPPEKTa.
Ceeroauo.
Conneunas Garapes.
Tema 2. Cmpoenue amoma
Mogens atoma Tomcona. OnwiTel Pesepdopna mo paccesnuro a-uactuil. [lmanerapHas
mozens aroma. [loctymnatel bopa. M3nyuenue u norsouienne GOTOHOB MpU MEPEX0je aroma ¢
OJIHOTO YpPOBHS HHEpPruM Ha Jpyroil. Buasl cnektpoB. CHEKTp ypOBHEH 3HEPruuM aToMa
BOJIOPO/IaA.
BonHoBsIe cBOMcTBa yacTull. BosHel ne bpoitns. KoprnyckyasipHO-BOJIHOBOM Tyann3M.
CrioHTaHHOE U BBIHYXJCHHOE U3TTyYCHHUE.
TexHnueckre yCTPONCTBA W NPAKTUYECKOE NPHUMEHEHHWE: CHEKTPaJIbHBbIM aHAIN3
(cexTpockom), Jlazep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogenb omnbiTa Pezepdopna.
Onpenenenre JUIMHBI BOJHBI Ja3epa.
HaGnronenne nuHeHvaThIX CIIEKTPOB U3TyUCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
Hab6nronenue nuHeH4aToro CrexkTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHThI,  JOKa3bIBAIOUIUE  CIIOXKHOCTb  CTPOEHUSA  s1pa. OTtkpeiTHE
paaunoaktuBHOCTH. OnBITH Pedepdopaa o onpeneneHno cocTapa paJioakTUBHOIO H3JIy4EHUSI.
CgoiicTBa anbda-, 6era-, raMMa-u3aydeHus. BiusHue paquoakTUBHOCTH Ha >KUBBIE OPraHU3MBI.
OTtkpeiTue TpoTOHa W HeiTpoHa. Hywionnas monens siapa [eiizenbepra—liBaneHko.
3apsan sapa. MaccoBoe uucino sanapa. M30Tomnsl.
Anbda-pacnaa. DNEKTPOHHBIA U MO3UTPOHHBIA Oera-pacman. ['amma-uznydenue. 3akoH
PaaOaKTUBHOIO pacraja.
DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.
SAnepublie peakuuu. [lenenue u CUHTE3 saep.
Snepusiii  peakrop. TepmosnepHblii cuHTe3. IIpoOiaeMbl M NEpCHEKTHBBI  AACPHOM
OHEPreTUKU. JKOJIOTHUECKUE ACTIEKTBI SIAEPHOMN SHEPIEeTUKH.
OnemeHTapHble YacTULIBI. OTKpPBITHE O3UTPOHA.
Metoabl HAOIIOEHNS U PETUCTPALIUH SIEMEHTAPHBIX YACTHII.
®dyHnameHTaIbHbIE B3auMoeicTBus. EquHcTBO puznyeckoit KapTHHBI MUpA.
TexHuyeckue ycTpoNCTBAa M NPAKTHUECKOE NMPUMEHEHHUE: AO03MMETp, Kamepa BuibcoHa,
SJIEpHBINA peakTop, aToMHasi bomoa.
Jlemoncmpayuu
Cu€TunK HOHU3UPYIOUINX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopsie pabomul



HccnenoBanue TpekoB 4acTull (10 TOTOBBIM (poTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMUM M ACTPOQU3UKHU

Otanbl  pa3BUTHS  acTpoHoMuu. [lpukinagHoe U MHPOBO33PEHUECKOE 3HAUYCHHE
ACTPOHOMHUH.

Bun 3Bé31H0r0 HeOa. Co3Be3nus, sipKue 3BE3/IbI, IUIAHETHI, KX BUIUMOE JBUKEHUE.

Conneynas cucrema.

Connue. ConneuyHast akTuBHOCTb. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HUX
OCHOBHBIE XapaKTePUCTUKHU. JlMarpamma «CHEKTpajJbHBI KJIacC — CBETUMOCTBY». 3BE3MbI
[JIAaBHOM TOCTEAO0BATEIbHOCTUA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» Ui 3BE3] TJIABHOU
IocyieIoBaTeabHOCTU. BHyTpeHHee crpoeHue 3BE34. CoBpeMEHHbIE MPEACTABICHUS O
MPOUCXOKACHUH ¥ 3BoJforrK COJIHIIA U 3BE3/T. DTambl )KU3HU 3BE3]T.

Mnneunsiii [TyTs — Hamra I'anaktuka. [lonoxxenne u neuxenne Coinnna B ['anaktuke. Turbl
rajakTuk. Paguoranaktuku u kBazapsl. UEpHBIE JBIPHI B siIpax rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6na. Pasberanue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

HaGnronenust HEBOOPYKEHHBIM TJIa30M C MCIOJIB30BAHUEM KOMITHIOTEPHBIX MPHUIOKEHUN
JUTSL OTIPECIICHUSI TTOJI0KEHUSI HeOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHUS
CeBepHOro noagymapus u ipKue 3BE3/IbI.

Habmonenus B teneckon Jlynsl, mianer, Mneunoro Ilyrtu.

O6o0maroniee NnoBTOpeHne

Ponp ¢u3wku w acTpOHOMHHM B DIKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMAIBHONW |
THUYECKON cdepax IesATeNbHOCTH 4YeJNOBEKa, pojib W MeCTOo (U3UKHM W acTPOHOMHUHU B
COBPEMEHHOW HAaydyHOW KapTUHE MHUpPa, POJb (PU3NUECKOW Teopud B (POPMUPOBAHUU
MPEeACTABICHUHN 0 (U3NUECKONW KapTUHE MUPA, MECTO (PM3UIECKON KapTHHBI MUPa B 00OIIEM PSTy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MIPEICTaBICHHI O IPUpO/IE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne xypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyliecTBisieTcss ¢ y4éToM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBsI3€l C KypcamMH MaTeMaTUKH, OWOJIOTUH, XHUMHUH,
reorpauu ¥ TEXHOJIOTHUH.

Meosicnpeomemnuvle nowsamusi, CBS3aHHbIE C HM3YYEHHMEM METOJOB HAyYHOTO MO3HAHMS:
SBJICHUE, HAy4yHbIH (akT, rumoresa, (Qu3uyeckas BeIMYMHA, 3aKOH, TEOpHs, HAONIIO/EHUE,
AKCIEPUMEHT, MOJICTIUPOBAHUE, MOIEIb, H3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHUHYC, TAHTEHC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHl M HX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIC DJIEMEHTAPHBIX (DYHKIUH,
MPU3HAKU TI0I00USI TPEYTOJILHUKOB, OMIPEIEIeHNE TUIONIAIU TUIOCKUX GUryp u o0béma Ted.

buonocus: snekrpuyeckue sBICHUS B XUBOW MNpuUpoje, KojeOaTenbHbIE IBUKEHUS B
KUBOW TMPUPOJE, ONTUYECKUE SIBJICHUS B YKUBOM MpUPOJE, NEHUCTBHE paJUallMM Ha >KUBbIE
OpraHU3MBbI.

Xumusa: CTpoeHHE aTOMOB M MOJIEKYJI, KpHUCTallIM4eckas CTPYKTypa TBEPIBIX Tell,
MEXaHHU3MBbI 00pa30BaHUs KPUCTAJUIMUECKON PEIIETKH, CIIEKTPaIbHBIN aHau3.

l'eoepaghus: MarHUTHBIE TIOJIIOCA 3€MITH, 3aJIeKU MAarHUTHBIX Py, (GOTOChEMKA 3eMHOMN
MMOBEPXHOCTH, MPEACKAZAHNE 3EMIIETPSICEHUM.

Texnonocusi: TMHUW 3JEKTPOIIEpeIay, TEHEPATOP NEPEMEHHOTO TOKA, 3JIEKTPOBUTATENb,
WHIYKIIMOHHAS Te4Yb, pajap, paJuoONpuEéMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBU-meus,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONITHKA, COJIHEYHAsI OaTapes.



ILTAHUPYEMBIE PE3YJIbTATBl OCBOEHHA YYEBHOI'O NPEIMETA
«®U3UKA» (BA3OBbIMU YPOBEHb) HA YPOBHE CPEJAHEI'O OBLIEIO
OBPA3OBAHUA

OcBoenne yueOHoro mpeamera «®dusuka» (ba3oBblii ypoBEeHb) Ha YPOBHE CpPEIHErO
oOmiero o0Opa3oBaHUS JOJDKHO OOECIIEUHTH JIOCTHXKEHHE CIEAYIOMIMX  JIMYHOCTHBIX,
MeTanpeIMETHBIX U TPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JInuHOCTHBIE pe3yabTaThl OCBOEHUsl yueOHoro npenmera «@Pusuka» (ba3oBblil ypoBeHbD)
JOJDKHBI ~ OTpakaTh TOTOBHOCTh UM CIOCOOHOCTH  OOY4YarOIIMXCA  PYKOBOJICTBOBATHCS
chopMUPOBAaHHOM BHYTPEHHEH TMO3WIIUENH JWYHOCTH, CHCTEMOW II€HHOCTHBIX OPUEHTAIIHH,
MO3UTUBHBIX BHYTPEHHUX YOEXKICHUH, COOTBETCTBYIOIIMX TPATUIIMOHHBIM  I[EHHOCTSIM
POCCHUICKOTO OOIIECTBa, PACHIMPEHHUE KUZHEHHOTO OIbITA U OIBITA JEATEILHOCTH B Tpoliecce
peanu3anui OCHOBHBIX HalpaBJIEHUH BOCIIUTATEILHOM NEATEILHOCTH, B TOM YKCJI€ B YACTH:

1) rpamIaHCKOro BOCIMTAHUSA:

chOpMUPOBAHHOCTh TPAKIAHCKOW TMO3WIMH  OOy4aromerocss Kak AaKTUBHOTO W
OTBETCTBEHHOTO 4JICHA POCCUICKOTO OOIIECTBa;

MPUHATHE TPAJAUIMOHHBIX OOIIEUETOBEYECKUX TYMAaHHCTHUYECKHX W JIEMOKPATHYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JNIEATEIHLHOCTh B HHTEPECAX T'PaKIaHCKOTO OOIIECTBa,
Y4acCTBOBATh B CAMOYIPABICHUH B 00pa30BaTEIHLHOM OpraHU3aIlnu;

YMEHUE B3aMMOJIEHCTBOBATh C COLMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBHHM C HX
(GYHKIUSMHI 1 Ha3HAUYEHUEM;

TFOTOBHOCTh K T'YMAaHUTApPHOU U BOJIOHTEPCKOU IEATEIIbHOCTH;

2)IaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOopMUPOBAHHOCTh POCCUICKOM TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

LIECHHOCTHOE OTHOLIEHHWE K TOCYAAPCTBEHHBIM CHUMBOJIAM, JOCTH)KEHHMSM POCCHUICKHUX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3)1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIlMI0 U NPUHUMATh OCO3HAHHBIC PELICHUS, OPUECHTHPYSIChH
Ha MOPaJIbHO-HPaBCTBEHHbIE HOPMbI U IEHHOCTH, B TOM YHUCJIE B ICATEIIBHOCTU YUEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMUMBOTO OYAyILIEro;

4)3cTeTHYeCKOr0 BOCIIUTAHMS:

3CTETUYECKOE OTHOIIEHUE K MHUPY, BKJIHOYAsl 3CTETHUKY Hay4YHOIO TBOPYECTBA, PUCYILETO
¢buznueckoit HayKe;

5)TpynoBOro BocnuTaHHUA:

WHTEpEeC K pa3iaudHbiM cdepam mTpodecCHOHATBHONW JEesITeNbHOCTH, B TOM YHUCIE
CBSA3aHHBIM C (U3MKOW M TEXHHMKOW, yMEHHE COBEpIIaTh OCO3HAHHBINM BBIOOpP OymyIieit
npodeccuu U peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO M CaMO0OOpa30BaHUIO B 0OnacTu (pU3MKK Ha
MPOTSHKEHUU BCEU KU3HU,

6)3K0J10r14ecKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYPhl, OCO3HAHHWE TJI0OATBHOTO XapakTepa
AKOJIOTHYECKUX MPOOIIEM;

MJJAHUPOBAHUE U OCYIIECTBJICHHUE JIEUCTBHI B OKpYXaIOLIEW Cpele Ha OCHOBE 3HAHMS
Leel yCTOMYMBOTO Pa3BUTHS YETIOBEUYECTBA;

pacuIMpeHre OmbITa JESATEIIBHOCTA JKOJIOTMYECKOM HAIlpaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHHUM 10 (PU3UKE;



7)IIeHHOCTH HAYYHOT 0 MO3HAHMS:

cOPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3HUECKON HAYKH;

OCO3HAHME IICHHOCTH HAyYHOU JIEATEIHHOCTH, TOTOBHOCTh B MPOIECCEe M3YUeHUsT (HDU3HKH
OCYIIECTBJISITh MMPOCKTHYIO M UCCIIEIOBATENCKYIO IEATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbHI
Ilo3naBaTenbHbIe yHHBePCAJIbHbIE YUeOHbIe AeiicCTBUS

Ba3oBble 1oruveckue aeicTBUA:
® CaMOCTOSITENFHO (OPMYIIMPOBATh M aKTyaIH3WpOBaTh MpOOJIEeMy, paccMaTpuBarh €&
BCECTOPOHHE;
® OIPEeNsATh HEIH IeSITeIbHOCTH, 33/1aBaTh TapaMeTPhl M KPUTEPUH UX JIOCTIKEHUS;
® BLIABJIATHE 3aKOHOMCPHOCTU U TPOTUBOPCUUA B paCCMATPHUBACMBIX (1)I/ISI/I‘I€CKI/IX SIBJICHUAX,
e pa3pabarbiBaTh IUIAH PEUICHUS MPOOJIEMBI C YYETOM aHaIN3a UMEIOIINXCS MAaTePUATbHBIX U
HeMaTepHUaIbHBIX PECYPCOB;
® BHOCUTH KOPPCKTHBBI B JCATCIBHOCTH, OLCHUBATH COOTBCTCTBHUEC PE3YIbTATOB MLCIIAM,
OLCHUBATb PUCKU HOCHG}ICTBI/Iﬁ JACATCIIBHOCTH,
® KOODAMHHPOBATb U BBINOJHATH pabOTy B YCIOBHMSIX pEaJbHOTO, BHUPTYaIbHOIO U
KOMOMHHPOBAHHOTO B3aUMOICUCTBUS;
® DPAa3BUBATh KPCATHUBHOC MBIIIJICHUEC IIPU PCIICHUU JKU3HCHHBIX npo6neM.

Ba3zoBble ucciaenoBarebcKue AelicTBUS:
® BJIAACTH Hay‘-IHOI\/'I TepMI/IHOHOFI/Ieﬁ, KITFOYEBBIMU ITOHATUAMHU U METOJaMHU (1)I/ISI/I‘ICCKOI>'I HAYyKH,
® BJAJETh HABbIKAMHU Y4eOHO-UCCIIEAOBATEIbCKON M TMPOEKTHOM IesTeNbHOCTH B 00JacTH
(bu3HUKHN, CHOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MOMCKY METOJOB PELICHUS 3a/1a4
(bu3MYECKOTO COJIepKaHus, TPUMEHEHHIO Pa3InYHbIX METOI0B IO3HAHMS,
e BJAJETh BHJAMHU JCSATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHUS, €ro HWHTEpIpEeTaluHu,
npeoOpa3oBaHUI0 M MPUMEHEHHUIO B PAa3jMYHBIX YUEOHBIX CHUTYyallUsX, B TOM 4YHUCIE MpHU
CO3/ITaHUHU Y4EOHBIX TPOCKTOB B 00JaCTH (HU3UKH;
® BBISBJIATH IPUYUHHO-CIICACTBEHHBIE CBSI3U M aKTYaIIM3UPOBAThH 3a7auy, BbIABUTaTh TUIIOTE3Y
e peleHus, HaXOOUTh AapryMEHThl JUIs JOKa3aTelIbCTBa CBOUX YTBEPXKIEHUH, 3a1aBaTh
napaMeTpsl U KPUTEPUU PELICHUS;
® aHAIM3HPOBATh MOJIyYCHHBIE B XOJI€ PELICHMs 33Jaud pe3yNbTaThl, KpUTHUYECKU OIICHUBAThH
UX IOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;
® CTaBUTHh U (POPMYIHPOBATH COOCTBEHHBIE 3a/laud B 0Opa30BaTEIbHOMN NEATEIBHOCTH, B TOM
YHClie IPU U3YUYECHUU (DU3HKHY;
® 1aBaTh OIICHKY HOBBIM CUTYallUsM, OIICHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTH 3HAHUS N0 (PU3HKE B MPAKTUYECKYIO 00IACTh KU3HEACITEIbHOCTH;

yYMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE UJICH, TIpe/ylaraTh OPUTHHAIbHbIE TTOAXO0AbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 332U, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.
Padora ¢ undpopmanueii:
e BJAJETh HAaBBIKAMH TONy4eHHs HHPOpManuu (U3UYECKOTO COACPKAHUS M3 HCTOYHHKOB
pasHBIX THUIIOB, CAMOCTOSITENIbHO OCYIIECTBIATH IOUCK, aHajdM3, CHCTEMaTU3alUI0 U
WHTEPIPETANI0 HHPOPMAIIH Pa3TUYHBIX BUJOB U (OPM MpeacTaBICHUS;
® OLIEHMBATh JOCTOBEPHOCTh HH(POPMALIUY;
® JCMONB30BaTh CPEACTBA MHMOPMALMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B PEHICHUU
KOTHUTHBHBIX, KOMMYHUKATHUBHBIX M OPraHU3allMOHHBIX 3a/ad C coOIoJeHreM TpeboBaHUI
SPrOHOMMKH, TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHNUs, MPABOBbIX M ATUYECKHX
HOPM, HOpM HH(POPMAITMOHHON 6€3011aCHOCTH;



® CO3JaBaTh TEKCTHI (PU3NYECKOTO COACP)KAHUS B pa3IMUHBIX (opMaTax ¢ y4€TOM Ha3HAUYCHUS
uHbOpMAMM W IEJIEBOM ayaUTOpHH, BHIOMpas ONTUMAIbHYIO (opMy mpeacTaBieHUs U
BU3yaIU3al1H.
KoMMmyHuKkaTHBHBIe YHUBepcaIbHbIe y4eOHbIe JelCTBHUSA:
OCYIIECTBIISITH OOIIEHHE HA YPOKaX (PM3UKU ¥ BO BHEYPOUHOU JEATEIBHOCTH;
pacrno3HaBaTh NPEANOCHUIKY KOH(IMKTHBIX CUTYalluil U CMAr4aTh KOH(INKTHI,
Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOUKY 3PEHUS C HCIOJIb30BAaHUEM S3bIKOBBIX CPEJICTB;
[IOHUMAaTh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON U HHIUBUIYAJIbHON pabOThI;
BBIOMpATh TEMAaTHKy M METOJbl COBMECTHBIX JCHCTBHH C y4€TOM OOIIMX HHTEPECOB H
BO3MOYHOCTEHN Ka)/I0T0 4jeHa KOJUIEKTHBA;
® TPUHHUMATH LIEJIM COBMECTHOW AEATEIbHOCTH, OPraHU30BbIBaTh U KOOPAWHHUPOBATH JAECUCTBUS
o €€ IOCTWKEHMIO: COCTAaBIIATh IUIAH JCHCTBUM, pacHpeneisaTh pOJM C Y4ETOM MHEHHUU
Y4aCTHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHOU padOTHI;
® OIICHMBATh KAYECTBO CBOETO BKJIAJA U KaXKJIOTO y4aCTHUKA KOMaH/bI B OOLIMI pe3yibTar 1o
pa3paboTaHHBIM KPUTEPUSM;
e qpe/ularaTb HOBBIE MPOEKTHI, OLEHUBATh HAECU C MO3UIMU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;
® OCYILECTBJIATh MMO3UTUBHOE CTPATErMUECKOE NMOBEACHNUE B PA3IUYHbBIX CUTYalUsIX, IPOSIBISTh
TBOPYECTBO M BOOOPaKEHHE, OBITh HHUITHATHBHBIM.

PeryasiTuBHble yHUBEpcalbHbIC YUeOHbIE A€l CTBUA

Camoopranuszaums:
® CaMOCTOSITENIbHO OCYIIECTBJISATh IO3HABATENIbHYIO MESITENbHOCTh B 00JacTH (U3UKU U
aACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTH U (GOPMYIUPOBATh COOCTBEHHBIE 3a/1a4H;
® CaMOCTOSITEJIbHO COCTaBIIATh IUJIAaH pEIIeHUs pacu€THBIX M KadeCTBEHHBIX 3ajay, IUJIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOLIUXCA PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHUI;
® 1aBaTh OLIEHKY HOBBIM CUTYAaLIUsM;
® pacUIMPATh paMKU y4eOHOTO IpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTeHHUIA;
e JenaThb OCO3HAHHBIM BHIOOP, apryMEHTHpPOBaTh €ro, OpaTb Ha ceOs OTBETCTBEHHOCTh 3a
pelieHue;
® OIICHUBATH MPHOOPETEHHBIN OTIBIT;
e CrnocoOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHHUIO APYAULIMUA B 00JaCTH (DU3UKHU, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIBTYPHBII YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:
® J/1aBaTh OILICHKY HOBBIM CHUTYyalldsM, BHOCHUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB IIEIISM;
e BJAJIeTh HABBIKAMHU MO3HABATEIBHON pedIeKCHH KaK OCO3HAHUS COBEpIIAEMBIX JEHCTBUUN U
MBICIUTENbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHUI;
WCIO0JIb30BaTh MPHUEMBI peIeKCHu AJisl OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIICHUS;
YMETh OLIEHUBATH PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 UX CHIXKEHUIO;
MIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHATIU3€E PE3yIbTaTOB AESATENbHOCTH;
MIPUHUMATD ce0sl, MOHUMAas CBOU HEJOCTAaTKU U IOCTOMHCTBA;
MIPUHUMATh MOTUBBI U a@pTyMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;
MpHU3HABATh CBOE MPABO U MPABO APYrUX HA OIMIUOKH.

B mporiecce noctrkeHus TMYHOCTHBIX PE3YIHTATOB OCBOCHUS MPOTPAMMBI TIO (PHU3HUKE A5

YPOBHSI CpeHEro 00IIero o0pa3oBaHus y O0Oy4YaIOUIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
WHTEJUIEKT, IPeanoNararomuii chopMUPOBAHHOCTD:



® CaMOCO3HaHHs, BKJIIOYAIOIIETO CHOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIBHOE COCTOSHUE,
BHJICTh HAMPABIICHUS Pa3BUTHsI COOCTBEHHOU SMOIIMOHAIBHON Cephl, ObITh YBEPEHHBIM B cE0€;
® CaMOperylMpoBaHUs, BKIIOYAIOIIECTO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh OTBETCTBEHHOCTH
3a cBOE TIOBEIEHUE, CIIOCOOHOCTh aaNTUPOBATHCS K SMOIIMOHATBLHBIM U3MEHECHUSM U TIPOSIBIISTH
TUOKOCTB, OBITh OTKPBITHIM HOBOMY;

® BHYTPCHHECW MOTHBAIMH, BKIIOYAIONICH CTPEMJICHHE K JOCTIDKCHHIO IICIM W YCIIEXY,
OTNITUMH3M, HUHUITUATUBHOCTh, YMEHUE JICHCTBOBATH UCXO/IS U3 CBOMX BO3MOXHOCTEH;

® OMIIATHH, BKJIIOYAIOMIEH CHOCOOHOCTh TOHHMMATh SMOIMOHAIBHOE COCTOSHHUE JPYIHX,
VYUTBHIBATH €TO IMPHU OCYIIESCTBICHUH OOIIEHHUs, CIIOCOOHOCTh K COUYBCTBHUIO U COTICPEKMBAHHMIO;
® COIMATFHBIX HABBIKOB, BKIIFOYAIONIUX CIIOCOOHOCTH BBICTPAWBATH OTHOIICHHS C JIPYTHMH
JIOJIbMU, 3200 TUTHCS, IPOSIBIIATE HHTEPEC M pa3perrath KOH(IUKTHL

NPEAMETHBIE PE3YJIbTATbI

K xonuy oOyuenus B 10 kijiacce mpenaMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KAapTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B NMPAKTUYECKON
NesATEIILHOCTH JIFOJIEH;

YUUTBHIBATh TPAHUIBI TPUMEHEHUS H3YYEHHBIX (U3NYECKUX MOJIENel: MaTepuaibHast
TOYKa, MHEepUUaibHasl CUCTeMa OTCYETA, aOCOJIOTHO TBEPAOE TENIO0, MACATBHBIA Tra3, MOJENIU
CTPOEHUS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUEUHBIH HJIEKTPUUYECKUN 3aps] MpU pelIeHUuU
(dbu3UvecKuX 3a1a4;

pacrio3HaBaTh (U3MYECKUE SBICHUS (MPOILECCH) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYISIPHO-KMHETUYECKON TEOpPHH CTPOEHHUS BEUIECTBA U DJIEKTPOJUHAMHKU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MpPsIMOJIMHEWHOE MBH)KEHHE, CBOOOJHOE TNaJIeHHE Tell,
NBIDKEHHUE TI0 OKPYKHOCTH, WHEpUHs, B3aumMmojencTBue Tei, auddy3us, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX TeJl, U3MEHEHUE 00bEMa Tesl MpU HarpeBaHUU
(oxyakieHnn), TeTJI0BOE paBHOBECHE, HCIIapeHHe, KOHACHCAlUs, TIaBlIeHUE, KpUCTAIIIN3allus,
KHUIIEHHE, BJIQKHOCTHh BO3/yXa, MOBBIIICHUE JABJICHUS raza MPH €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBS3b MEXKIy MapaMeTpamMu COCTOSIHHMSI ra3a B H30MpOIeccax, 3JEKTpuU3alus Tell,
B3aUMO/ICHCTBUE 3apsJIOB;

OTHCHIBAaTh MEXaHWYECKOE JIBUXKEHUE, HCIOb3ysl (U3NYECKUE BEIMUYMHBI: KOOPAMHATA,
MyTh, MEpPEMEIlEeHNEe, CKOPOCTh, YCKOPEHHE, Macca Tela, CHila, UMIYJIbC Tella, KUHEeTH4YecKas
SHEprusi, MOTEHLHUaJbHAs JHEpPrusi, MexaHudeckas padoTa, MeXaHHMYecKas MOIIHOCTb; MpHU
OTMHMCAHWU TMPABWIBHO TPAKTOBaTh (PU3MUECKUH CMBICH HCHOJB3YEMbIX BEIHYUH, UX
0003HaYEeHHSI U €IMHUIIBI, HAXOAUTH (POPMYIIBI, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BETUUUHY
C IPYrUMU BEIHMUYNHAMU;

OTHCHIBATh HW3YyYEHHBIC TEIJIOBbIE CBOICTBA Tel U TEIUIOBBIC SIBIICHUS, HCIOJb3YS
¢dbusznueckue BETUYMHBI: JaBJICHUE Ta3a, TemIepaTypa, CpEeAHsSs KUHETHYecKas DSHepTus
Xa0TUYECKOTO JIBIYKEHHUS MOJIEKYJ, CpPEJHEKBaJpaTHUyHasi CKOPOCTh MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHsSI 3Heprus, pabora rasza, Ko3(GQGHUIMEHT MOJIE3HOTO JEHCTBUS TEIIOBOTO
JIBUTATElIs; IPU ONMUCAHUM MTPABUIILHO TPAKTOBATh (PU3MUYECKHUI CMBICI UCIIOJIb3YEMBIX BEIUYHH,
ux OoOO3HAYEHMs] W EIUHMILBI, HAXOIUTh (OPMYNbI, CBA3BIBAIOLIUNE TaHHYIO (U3NYECKYIO
BEJIMYUHY C JJPYTUMH BeTUUYHUHAM;

OTMCHIBATh M3YYECHHBIE JJIEKTPUUYECKUE CBOWCTBA BEIIECTBA M JJIEKTPUUYECKUE SBIICHUS
(mporieccsl), UCHOB3YS (PU3UUECKUE BETUUMHBL: AIIEKTPUUYECKUN 3apsijl, SJIEKTPUYECKOe IOJIE,
HanpsOKEHHOCTh  TOJIA, MOTEHIHAN, pPa3HOCTh NOTEHIMAJIOB; IpPH ONHUCAHUM TPABHIBHO
TPAaKTOBaTh (PU3MUYECKHM CMBICT MCIIOJB3YEMBIX BEJIWYMH, UX OOO3HAuUeHHs M EAUHULIBL;
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (U3NYECKYIO BEIMUUHY C APYTMMU BETHUUHAMU;



aHaTM3UPOBaTh (PU3MUECKHE MPOLECCHl W SBJICHUS, UCHONb3yd (DU3MYECKHE 3aKOHBI U
IPUHLMIBL: 3aKOH BcemMupHoro taroteHus, |, |l u |1l 3axonsr HproToHa, 3aKkoH coxpaHeHus
MEXaHUYECKOM 3HEPruH, 3aKOH COXPAHEHUS MMITYJIbCa, IPUHLUII CYNEPIIO3ULIUU CUII, TIPUHLIUIT
paBHONpPABUs MHEPLMUAIBHBIX CUCTEM OTCUYETA, MOJEKYISIPHO-KUHETUUECKYIO TEOPUIO CTPOECHUS
BEIIECTBA, a30BbI€ 3aKOHBI, CBA3b CPEAHEH KHHETHMYECKOW 3HEPIMU TEIUIOBOIO JIBUYKEHHS
MOJIEKYJ C a0CONIOTHON TeMIIepaTypoid, MEepBBIH 3aKOH TEPMOJWHAMHKH, 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsiia, 3akoH KylnoHa, TPUATOM pa3inuyaTth CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMaTUYECKOE BbIPAKEHUE U YCIIOBUS (TpaHUIbl, 00J1IaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITEI ICHCTBHS MAaIlIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3iauyaTth yCIOBHS UX O€30M1aCHOTO MCIIOJIb30BaHUS B IOBCEAHEBHON KU3HU;

BBITIOJTHATh JKCIIEPUMEHTHI TI0 HCCIIEOBAHUIO (DU3MUECKUX SBICHUH M TPOIECCOB C
UCIOJIb30BAHMEM  TPSIMBIX W KOCBEHHBIX H3MEpPEHUM, TMpH 3TOM  (QOPMYIHPOBATH
npobieMy/3agadyy W THUIOTE3y y4eOHOTO OKCIEpUMEHTa, COOUpaTh YCTaHOBKY W3
MPEI0KEHHOT0 000PYA0BAHUSL, TPOBOJAUTH OTBIT U (POPMYITMPOBATH BHIBO/IBI;

OCYILIECTBIISITh NPSMbIE U KOCBEHHBIE HU3MEpPEHHs (PU3MUECKHUX BEIWYHH, HPU ITOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEHUs M MHCIOJNb30BaThb W3BECTHBIE METOIbl OIICHKH
MIOTPEIIHOCTEN U3MEPEHU;

HCCIIEIOBaTh 3aBHUCHUMOCTH MEXAy (QU3NYECKUMHU BEIMYMHAMU C HCIOJIb30BAHUEM
NpSMBIX HW3MEPEHHH, MpU OSTOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHpPOBaTH pPE3YyIbTAThI
MOJIyY€HHOM 3aBUCHMOCTH (M3WYECKUX BEJIIMYMH B BUJE TAOMUI] U IpadUKOB, JI€NaTh BHIBOIbI
0 pe3ysibTaTaM HCCle0BaHMUS;

coOnroAaTh mpaBuiIa 0€30MacHOrO TpyAa MpH MPOBEACHUM HCCIENOBAaHUN B paMKax
y4eOHOTO0 SKCIIEpUMEHTa, Y4eOHO-HCCIEeIOBAaTEIbCKOW W MPOEKTHOM  JIEATENbHOCTH C
UCIOJIb30BAHNEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYAOBaHUS;

pemaTb pacu€THbIE 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOW MOJENbIO, HCHOJb3YS
(bu3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJIN3a YCIOBH 3a7aul BEIOUPATh (PU3NYECKYIO
MOJieNb, BBIAENATh (PU3UYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMBIE Ul €€ pelleHMs,
IIPOBOJIUTH PAcU€Thl M OLIEHUBATh PEAIbHOCTH MOJIyYEHHOTO 3HaU€HUs (PU3NUECKON BEJINYHHBI,

pelaTh KaueCTBEHHBbIE 3aJauM: BBICTPAUBaTh JIOIMUYECKH HENPOTHBOPEUYHMBYIO IIETIOYKY
paccyKJeHUI ¢ ONOPOH Ha N3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3HUECKHUE SBIICHUS;

UCIOJb30BaTh MPU pelIeHUMM Yy4eOHBIX 3a7ad COBpPEMEHHble HMH(OPMAILMIOHHbIE
TEXHOJIOTUU [yl NOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUN U IPEACTaBICHUS Y4eOHOH U
Hay4YHO-TIONYJISIPHOM MH(pOpPMALUKU, MNOJYYEHHOM W3 pa3IMYHbIX MCTOYHMKOB, KPUTHYECKU
aHAJIM3UPOBATh M10Jy4aeMyt0 HH(OPMAILHIO;

IPUBOJMUTH MPUMEPHI BKJIA/JAd POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3MKOB B Pa3BUTHE
HayKH, 0ObSICHEHHUE MTPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHUH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHUA 10 (U3MKEe B TOBCEJAHEBHOW JKU3HU IS
oOecrieyeHus 6€30MaCHOCTH MPU OOpALIEHUHN C TPUOOpaAMH U TEXHUUECKUMH YCTPOHCTBAMM, AJIS
COXpaHEHHUS 3JI0POBbsI U COOJIIOZICHUSI HOPM 3KOJIOTHYECKOTO IMOBE/ICHUS B OKPYKAIOLIEH cpene;

paloTath B IpymIie ¢ BHIIOJHEHUEM PA3IUYHBIX COLUANIBHBIX POJIeH, INIAHUPOBATh PaboOTy
IpYIIBbl, palMOHAIBLHO paclpelesiaTh O0O0A3aHHOCTH U IUIAHUPOBAaTh JIEATEIBHOCTh B
HECTaHJAPTHBIX CUTYyallHUsAX, aJ€KBAaTHO OLICHMBATH BKIJIAJ KaXJOrO M3 YYaCTHUKOB IDYIIIBI B
peleHre paccMaTpuBaeMOi POOIEMBI.

K xoHiy oOyuenust B 11 kJjacce mpeIMeTHbIe pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTh c(HOPMUPOBAHHOCTD y OOyUaIOIUXCS YMEHHUI:

JIEMOHCTPUPOBATh Ha MpPUMEpPaAxX poJib U MecTO (U3UKU B (POPMHUPOBAHUU COBPEMEHHOMN
HAay4yHOUW KapTUHBI MUDPA, B Pa3BUTHUHU COBPEMEHHOW TEXHUKU M TEXHOJIOIMH, B IPAKTHYECKOMN
JeATeNbHOCTH JII0/IeH, IEJIOCTHOCTh U €IUHCTBO (PU3UUECKOM KapTUHBI MUPA;

YUUTBIBATh TPAHHUIBI TPUMEHEHUS W3YYCHHBIX (PU3MUECKUX MOJEe: TOoYeuHbIH
AIEKTPUYECKUM 3apsi, Jy4 CBETa, TOYEUHBIM HCTOYHUK CBETa, SJAEpHas MOJAEIb aTOMa,
HYKJIOHHAs1 MOJIEJIb aTOMHOTO si/ipa MpH peleHnH GU3NIEeCKUX 3a/1a4;



pacrno3HaBaTh (PU3UYECKHE SBJICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOIMHAMUKH M KBAaHTOBOU (DM3HMKU: AJIEKTpUYECKasl MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MArHUTHOE JICHCTBUS TOKAa, B3aMMOJICHCTBHE MArHUTOB, JJICKTPOMArHUTHAs
WHIYKIWS, JACWCTBHE MArHUTHOTO TIIOJsl HA TPOBOJHUK C TOKOM U JBIDKYIIUHCS 3apsil,
AJIEKTPOMATrHUTHBIC KOJICOAHUS M BOJIHBI, MPSIMOJIMHEHHOE pacIIpOCTPAaHEHUE CBETA, OTPAKEHUE,
npenomiieHne, uHTepdepeHys, audpakinus W MOJSIPU3ANUS CBETa, JUCIICPCUS CBETa,
doToanekrpudeckuii 3pdekt (GoTodrddeKT), CBeTOBOE JaBIICHUE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHASI M HCKYCCTBEHHASI PATMOAKTHBHOCTE;

OTIMCHIBATh M3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYCCKUE, MAarHUTHBIC, ONTHYECKUE,
MEKTPUIECCKYIO TTPOBOUMOCTD PA3JIMYHBIX CPENl) M AJIEKTPOMArHUTHBIC SBICHHS (TIPOIIECCHI),
UCIOJIB3YS  (U3MYCCKUE BEIMYMHBL: DJJCKTPHUSCKUN 3apsij, CHIa TOKa, DSJICKTPHYSCKOE
HaIpsDKEHUE, DIIEKTPUIECKOE COMPOTHUBIICHUE, PA3HOCTH TIOTESHITUAIIOB, SJICKTPOIBIKYIIIAS CHJIA,
paboTa TOkKa, WHAYKIMS MarHATHOTO TOJs, cwia Ammepa, cwia JIopeHIa, WHIYKTHBHOCTB
KATYIIKHA, SHEPTUsS JJIEKTPUYECKOTO0 W MArHUTHOTO TIIOJICH, TIEPHUOJ W YacToTa KoJeOaHui B
KoJIeOaTeIbHOM KOHTYpE, 3aps W CHJIa TOKa B MPOIECCe TAPMOHHYECKUX DIIEKTPOMATrHUTHBIX
KoJjeOaHuii, (POKyCHOE pacCTOSIHHE W ONTHYECKas CHJIa JIMH3BI, TIPH OINHCAHUU IPABUIBHO
TPaKTOBaTh (U3WYCCKUH CMBICT WCIOJIB3YEMBIX BEJIIMYUH, WX OOO3HAYCHHS ¥ CIUHUIIBI,
YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIONINE TAHHYIO (PU3HUECKYIO BEIMUNHY C APYTUMU BETUIHHAMU;

OTIMCHIBATh HM3yYCHHBIC KBAaHTOBBIC SBJICHHS U IPOIECCHI, HCIOJB3YsS (H3MUeckue
BEJIMYHMHBI: CKOPOCTh JJICKTPOMArHWTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETA, DHEPIUS U
UMITYJIBC (POTOHA, IEPHOJI TOJypaciajia, SHEPTHS CBSI3W aTOMHBIX Sjep, NPU ONHUCAHUU
MPABWJIBHO TPAKTOBaTh (DM3MUECKUN CMBICT HCIOJIB3YEMBIX BEJIMYHWH, HX OOO3HAYCHHUS U
SIMHUIIBI, YKa3bIBaTh (OPMYIIBI, CBSA3BIBAIONIUE TAHHYIO (H3UYECKYIO BEIUYHHY C JAPYTUMH
BEJTMYMHAMH, BBIUUCIISITH 3HAU€HUE (PU3NYECKOM BEJTHMUNHBI;

aHAJIM3UPOBATh (U3UYECKUE TMPOIECCHl U SIBICHUS, UCHOJB3Ys (U3NYECKHE 3aKOHBI U
OpUHOUNBL:  3akoH Owa, 3aKkOoHBI MOCIEOBATENIBHOTO M IMAPAJIENbHOTO COEIMHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHna, 3akoH  3JIEGKTPOMAarHUTHOW  WMHAYKUHMH, 3aKOH
MPSIMOJIMHEHOTO PaCpOCTPaHEHUs CBETAa, 3aKOHBI OTPAKEHMS CBETAa, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHHWe OWHImTEHHa I (QoTodddekTa, 3aKOH COXpPAaHEHUS DHEPrUH, 3aKOH
COXPAaHEHHUS HMIIYJIbCa, 3aKOH COXPAHEHMs JJIEKTPUUYECKOTO 3apsaa, 3aKOH COXpaHEHUs
MaccoBOr0 4HcIa, HocTyiaaTsl bopa, 3aKOH paJMOaKTUBHOTO pacmaja, MpH 3TOM pa3invarh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHE U YCJIOBUS (TpaHUIIbL,
00J1aCTH) TPUMEHUMOCTH;

OTIPE/IeNIATh HaIpaBJICHWE BEKTOpa MHAYKIIMM MAarHUTHOTO IOJIS MPOBOJHUKA C TOKOM,
cuibl Amniepa u cuibl JlopeHna;

CTPOUTH M OIUCHIBATh N300paKeHHE, CO3/1aBaEMOE IIIOCKUM 3€PKaJIOM, TOHKOM JTMH301;

BBITIOJIHATh DKCIEPUMEHTHI IO HCCIENOBAaHUIO (PU3UYECKHX SIBICHUI M MPOLIECCOB C
UCIIOJIb30BAHMEM TPSAMBIX W KOCBEHHBIX UW3MEpEHWil: mpu 3ToM  (GOopMyIHpOBaTh
npoOneMy/3ajadyy W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPeI0KEHHOT0 000PYAOBAaHUS, TPOBOJAUTH OTIBIT U (JOPMYITHUPOBATH BHIBO/IBI,

OCYILIECTBIISITh TPSAMbIE U KOCBEHHBIE H3MEPEeHUs (U3UYECKUX BEITUYHMH, TpPU ITOM
BBIOMpATh ONTUMAIBHBIA CHOCOO HM3MEPEHHs W HCIOJIb30BaTh HM3BECTHBIE METOJbI OIEHKU
MOrPELTHOCTEN U3MEPEHUN;

HCCIIEeI0BATh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYMH C UCMOJIB30BaHUEM MPSIMBIX U3MEPEHUN:
MPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBATH PE3ylbTATHl MOJTYUYEHHON 3aBUCHMOCTH
¢buznuecKkux BENWYMH B BHUAE TaOnuil W TpaduKoB, JAenaTh BBIBOJABI IO pe3ylbTaTam
WCCIIeIOBAHUS;

coOnrofaTh mpaBuiIa O€30MacHOrO TpyAa MPH TPOBEIACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO 9IKCIEPUMEHTa, Yy4eOHO-UCCIEeNOBATENLCKOH UM MPOEKTHOW JESITENbHOCTH C
HCIOJIb30BaHUEM U3MEPHUTENLHBIX YCTPOUCTB U JIa0OpaTOPHOTO 000PYIOBAHHS;



pemaTh pacuéTHBIE 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOW MOJIENbIO, HCIIONb3Ys
¢u3nvecKkre 3aKOHbI U NMPUHLUIIBI, HA OCHOBE aHAU3a YCIOBHS 33Jaull BHIOUPATh (PH3HUECKYIO
MOJIeNb, BBIIENATh (DU3UYECKHE BEIMYMHBI M (OPMYINIbI, HEOOXOAMMBbIC ISl €€ pelieHHs,
IIpOBOAUTD paC‘IéTBI 1 OICHHUBATL PCAJIbHOCTD IMOJTYYCHHOI'O 3HAYCHUA (1)PI3PI‘-I€CKOI>1 BCINYUHBI,

peiiatb KAa4YCCTBCHHBIC 3a/la4M: BBICTPAUMBATL JIOTUYCCKHW HCHOPOTUBOPCHUBYIO ILCIIOYKY
pacCy>XKJIeHUM ¢ OMOPOY HA M3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SBIICHNUS,

WCTONB30BaTh MPH pemIeHHH Yy4eOHBIX 3ajjad COBpPEMEHHbIE HH(POPMAIIOHHBIE
TEXHOJIOTUU JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPHPETALMU U IpPEICTaBICHUs yuyeOHOU u
Hay4HO-TIOMYJSIPHON WHMOPMAIMHU, MOJYYEHHONW U3 pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOIY4aeMYyI0 HH(POPMALIKIO;

OOBSACHATH NPUHLIMIIBI IEHCTBUS MaIIUH, TPUOOPOB M TEXHUUECKUX YCTPOUCTB, pa3anyaTh
yCIIOBHUS UX 0€30IaCHOTO UCIOJIBb30BaHUs B IOBCETHEBHON KU3HU;

MPUBOJIUTH TPUMEPHI BKJIAAAa POCCUNUCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHH;

HCIIOJIB30BATh TCOPECTUUCCKUEC 3HAHUA II0 (1)I/ISI/IKG B HOBCGHHCBHOI\/’I KHU3HU JIA
obecrnieueHrs 0€30MacHOCTH MpHU OOpAIEHUH ¢ TPUOOpPaMU U TEXHUYECKUMH YCTPOICTBaMHU, JUIs
COXPaHEHUS 3/I0pOBbA U COOIOIEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKAIOUIei cpene;

paboTaTh B IPyIIIE C BHIIIOJHEHUEM PA3IMYHBIX COLMATIBHBIX pOJIed, IUIAHUPOBATh paboTy
rpynmsl, panyuoOHAJIbHO pacCnpeacisiaThb 00sI3aHHOCTH U IUIAaHUPOBATh  ACATCIIBHOCTHL B
HCCTAHJAPTHBIX CUTyalUAX, aJ€KBATHO OINCHHUMBATH BKJIAJ KaXXAOTO M3 YYAaCTHUKOB I'PYIIIBI B
pelIeHrne paccMaTpUBaeMoO MPOOIeMBbI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
No /n HanmeHoBaHMe pa3je/ioB U TeM KonTpoabnbie | IpakTiueckne (uu¢poswIe)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypesI
Paznen 1.0U3UKA U METO/Ibl HAYUHOTI'O ITIO3HAHUSA
1.1 ®du3nKa ¥ METOIbI HAyYHOI'O TO3HAHUS 2 bubmmorexa [TOK
' A v https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 2
Paznen 2.MEXAHUKA
bu6moreka [IOK
2.1 Kusemarnka > https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2:2 Jlunavinia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3.MOJIEKYJISAPHASI ®PU3UKA U TEPMO/IMHAMUNKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuoreka [JOK
' TCOPHH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOIMHAMUKHU 10 1 https://m.eds0o.ru/7f41bf72
33 ArperaTHble COCTOSIHUSI BEIIECTBA. 5 bu6mmoreka [JOK
' daz30BbIC TEPEXOIBI https://m.edsoo.ru/7f41bf72
Wtoro no pazneny 24
Paznen 4.9JIEKTPO/IMHAMUKA
bu6mmoreka [JOK
41 DIIEKTPOCTATHKA 10 1 https://m.edsoo.ru/7f41bf72
4.2 [TocTosIHHBIM neKTpuyYecKuil TOK. TOKHU B 12 1 1 bubnuoreka [IOK
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‘ pa3JIMYHBIX CpeAax

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

Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

11 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
o HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKTI/I‘{eCKI/Ie 0BpazoBaTEIbHbIE
padoTsI padoThbI pecypesI
Paznen 1.2JIEKTPOJIMHAMUKA
11 MaruautHoe noje. DJIeKTpoMarHuTHast 11 1 3 bubnuorexa [JOK
' WHJTKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazjnen 2.KOJIEBAHUS U BOJIHbBI
21 MexaHndecKkue 1 IeKTPOMarHuTHbBIE 9 1 bubnuoreka [IOK
' KOJIeOaHUsI https://m.edsoo.ru/7f41c97c
29 MexaHndecKkue 1 JIeKTPOMarHiTHBIE 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Ok 10 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24
Pasnen 3.0CHOBBI CIIEHNUAJIbHOM TEOPUU OTHOCHUTEJBLHOCTH
31 OCHOBBI CIEMATIBHON TE€OpUH 4 1 bu6mmoreka [JOK
' OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Paznen 4 KBAHTOBASA ®U3UKA
. bubnuoreka [JOK
4.1 DJIEeMEHThI KBaHTOBOW ONITUKHU 6 https://m.eds00.ru/7f41c97¢
bubnuoreka [JOK
4.2 Crpocnue atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.3 ATOMHOE A7pO > https://m.edsoo.ru/7f41c97c
Hroro no paszneny 15

Paspea 5.9JIEMEHTBI ACTPOHOMHUU U ACTPODPU3UKH
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bu6mmoreka [{OK

5.1 DeMeHTBl aCTPOHOMHHU U aCTPO(UIUKU 7 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 7
Pazaen 6.0bOBLIAIOIIEE IOBTOPEHUE
bubnuorexa [JOK
6.1 Obobmaromee nosToperue 4 https://m.edscﬂ).ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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