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MNOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma no ¢usuke (0a30BbIii YpOBEHb) Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs COCTaBJIEHa Ha OCHOBE TpeOOBaHWIl K pe3ysbTaram
OCBOCHMSI OCHOBHOM  00pa3oBaTeIbHOM  MPOTpaMMBbI  CPEIHEro  OOIIero
obopazoBanus MAQOY CHI Ne 7, mpencraBnennbix B ®I'OC COO, B TOM yucie
paGoueii  mporpamMMbl ~ BOCIHTAHHS C  HCIIOJB30BAHHEM  COBPEMEHHOTO
o0opyaoBaHUS LIEHTpa €CTECTBEHHO-HAYYHOU u TEXHOJIOTUYECKOMN
HampasieHHocTH «Touka pocTtay, cozganHoro Ha 6aze MAOY CII Ne 7.

Ha ©0aze mumentpa «Touka pocra»  obecrmeunmBaeTcsi  peanu3alus
00pa30BaTEeNbHBIX MPOrPAaMM  €CTECTBEHHO-HAYYHOH U  TEXHOJOTHYECKOH
HaIpaBJIeHHOCTEW, pa3pabOTaHHBIX B  COOTBETCTBUHM C  TPEOOBAHHUSIMU
3aKOHOJATEIbCTBA B cdepe oOpa3oBaHuss M C YYETOM PEKOMEHIAlUN
denepanabHOTO onepaTopa yueOHoro npeamera « Du3nKay.

Hcnonb3oBanne obopyaoBaHus leHTpa «Touka pocTa» Mpu peanusanuu
JTAHHOM pabouell MporpaMMBbl MO3BOJIIET CO3/IaTh YCIOBHUS:

* JI7IS1 paCIIUPEHUs COICPKAHUS IIKOJIBHOTO (PU3NUYECKOT0 00pa30BaHMUS;

* N TIOBBINICHWS] TO3HABATEIbHOM AaKTUBHOCTH OOydYarommxcs B
€CTECTBEHHO-HAYYHOI 001acTH;

* JUIA pa3BUTUS JUYHOCTH pedeHKa B mpouecce o0ydeHus (QU3MKe, €ro
crocoOHOocTeM, (opMUpOBaHMS ©  YAOBJICTBOPEHHUS COIMATBHO 3HAYHUMBbIX
WHTEPECOB U MOTPEOHOCTEN;

* Mg paboThl ¢ OJApEHHBIMHM IIKOJBHHKAMHU, OPTaHW3aIlMi WX PA3BUTHS B
Pa3JIMYHBIX 00JACTAX 00pa30BaTEIbHON, TBOPUECKON JEATCIBHOCTH.

[Ipumenss obGopynoBanue meHTpa «Todka pocTay Ha ypokax, ydaruecs
CMOTYT BBITIOJIHUTH JIa0OpaTOpPHBIE PabOTHl U DKCHEPUMEHTHI MO MPOrpaMMme
ydeOHOoro npeameTa « Ou3nkay.

du3nka Kak Hayka O HauOoJyiee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTYIAas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyxkaromiem mupe. IkoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yoIui
JUTSI €CTECTBEHHO-HAYYHBIX YUCOHBIX MPEIMETOB, TTOCKOJIBKY (PH3NYECKHUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHne  (QU3MYECKUX 3HAHWW  ONpeneseT XapakTep ©  pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUSA
KOCMOCa, TOJIYYCHHUS HOBBIX MaTEpHAIOB C 3aJlaHHBIMH CBOMCTBAMHU W JIPYTHX.
W3ydyenne (UMK BHOCHT OCHOBHOW BKJaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommuxcs, B (OPMUPOBAHHE YMEHUN TPUMEHSTh
HAyYHBIA METO]I MO3HAHUS TPY BHITIOJIHEHUH UMH YI€OHBIX HCCIICIOBAaHUH.

CrepXHEBBIMU d3JIEMEHTaMU Kypca (U3UKH HAa YPOBHE CPETHETrO OOIIETO
oOpa3oBaHus SBISAIOTCS (U3MUEecKue Teopur ((pOopMHUpOBAaHWE TMPEACTABICHUN O
CTPYKTYpE€ MOCTPOCHUSI (PU3NUECKON TEOPUHU, POJIU (PyHIaMEHTAIBLHBIX 3aKOHOB H
OPUHITMIIOB B COBPEMEHHBIX MPEACTABICHUSX O TPHUPOAE, TpaHHIAX



NPUMEHUMOCTH TEOpHHl, JJisI OMUCAHUS €CTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

OCHOBHBIMHU 1IEJISIMU U3y4€HUsI PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

dopMUpoBaHUE HMHTEpECAa U CTPEMJICHUS OOydYaloIMXCS K HayYHOMY
W3YYECHHIO TPUPOJbI, PA3BUTUE WX HMHTEIUIEKTyalbHbIX W  TBOPYECKHUX
CIIOCOOHOCTEI;

Pa3BuTre npencraBieHUd 0 HAyYHOM METOJE€ MO3HaHUS U (HOPMHUPOBAHUE
HCCIIEIOBATENbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

@opMHpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK PE3YJIbTATa U3YUEHUS OCHOB
CTpOEHUS MaTepuu U PyHTaMEHTAIBHBIX 3aKOHOB (DH3HKU;

dopMHUpOBaHUE YMEHHUH  OOBSICHATH SIBIIGHUS C  HMCIOJIb30BAHHEM
bU3YeCKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIbCTB;

dopMUpOBaHUE TPEICTABICHUNA O PONMM (PU3UKU IS PA3BUTHS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHre 3THUX 1ieJiel 0OecrneunBaeTCsl PEIICHUEM CIEeIYIONUX 3a/1a4 B
npouecce U3y4eHus Kypca GU3MKH Ha YPOBHE CPEIHET0 00I1Iero o0pa3oBaHus:

[IpuoOpeTrenue cucteMbl 3HaHUN 00 00X (HUIUIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISpHYI0  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U PJIEMEHTHI aCTPODU3UKH;

@opMHUpOBaHUE YMEHUH MPUMEHATh TEOPETUYECKUE 3HAHUS IS
OOBbsSICHEHUS (PUBMYECKUX SIBJICHUM B MPUPOJAE U JJIs MNPUHSITUS MPAKTHYECKUX
pEIICHUI B MOBCEIHEBHOW KU3HH;

OcBoeHue cnoco0OB pelieHus pa3IMYHbIX 3a/ad C SIBHO 3aJaHHOU
(bu3nUecKol MOJEINbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSATEIBLHOE CO3/aHUE
(bu3nYeCcKoi MOJIeNTU, COOTBETCTBYIONICH YCIOBUSIM 3a/1a4H;

[Tonumanue (U3MYECKUX OCHOB M MPUHIIMIOB ACHCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPELY;

OBnajieHre METOJAMU CaMOCTOSITENIBHOIO IUIAHUPOBAHUS W MPOBEACHUS
bu3MYeCKUX OKCMEPUMEHTOB, aHalIM3a MW HUHTEpHpeTanuu  UHGOpMaIH,
ONpeIeNICHNs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIIbTaTa;

Co3panue ycnoBuid Mg pa3BUTUSL YMEHHUH IMPOEKTHO-HCCIEI0BATEIbCKOM,
TBOPUYECKOU JIESITETBHOCTH.

PabGouas mporpamma peanusyercas Ha ocHoBe YMK  I'.S.Mskuiiesa,
b.b.byxoBueBa, KOTOphI BKIOUEH B (eaepalibHbId MepeuyeHb YYEOHUKOB,
JIOMYIIEHHBIX K HMCIOJIb30BAHUIO MPU PeaTU3alMi UMEIOIIUX TOCYIapCTBEHHYIO
aKKpeIuTaluuio o0pa3oBaTENbHBIX MPOrpaMM HAYaJIbHOIO OOLIEro, OCHOBHOTO
oO11ero, cpeaHero oO0mero oOpa3oBaHUS OpPraHU3AIUSIMH, OCYIICCTBISIONIUMU
o0pa30oBaTeNbHYI0  JIEATEIbHOCTh U YCTAHOBJICHUS MPEIEIBHOTO  CpOKa
MCIIOJIb30BaHUs UCKIIIOUeHHBIX Y4eOHUKOB" (Ne 858 o1 21.09.2022 1.).

VY4eOHplli maH  00pa30BATENBHOTO  YUPEKIACHUS  MPEAyCMaTpPUBACT
uzydeHue usuku Ha 6a3zoBoMm ypoBHe B 10-11 kmaccax. OOmiee 4uCiIO 4acoB,
PEKOMEHIOBAaHHBIX sl u3ydeHus: pusuku — 136 wacos: B 10 kmacce — 68 yacos (2
yaca B HeJlelno), B 11 kimacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pa3znes 1. ®u3uka U MeTObI HAYYHOT0 NMO3HAHUS.

®usuka — Hayka o npupone. HayuHble METOIBI NO3HAHUSA OKPYXKAIOLIETO
mupa. Ponp »sKcnepuMeHTa W TEOpUM B IIPOLIECCE IMO3HAHUA IPHUPOABL
OKCIIepUMEHT B (pU3HKeE.

MopnenupoBanue (pU3NYECKUX SBJIECHUN U mpoueccoB. HayuHble rumoTessl.
®duznyeckre 3aKOHbBI U TeOpUHU. ['paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHLIMTO COOTBETCTBUA.

Pons u Mecto pusuku B HOpMUPOBAHHHM COBPEMEHHON HAayYHOU KAPTHUHBI
MHpA, B PAKTUYECKOU IEATEIIBHOCTH JIFOAEH.

JleMoHCTpauuu.

AHanoroBble W HHU(PPOBBIE HU3MEPUTETHHBIE NPUOOPHI, KOMIIBLIOTEPHBIC
JATYUKH.

Paszgea 2. MexaHuka.
Tema 1. Kunemartuka

Mexannueckoe ABWKeHHE. OTHOCUTEILHOCTh MEXAHUYECKOI'O JIBHYKEHUSI.
Cucrema orcuéra. Tpaekropus.

[Tepemernienune, CKOpoCTh (CpemHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTh) U
YCKOPEHUE MaTepuaJbHOW TOUYKH, MX TMPOEKIMU Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE U PABHOYCKOpPEHHOE MNPSIMOJUHEHHOE ABMXEeHHE. ['paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U [EpEeMEIICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBobosHOE TIazieHrne. Y CKOpeHHE CBOOOIHOTO MaACHUS.

KpuBonuuenHnoe naBmxeHwe. [IBUKEHHWE MATEpPUAIIBHOM TOYKH IO
OKPYKHOCTH C MMOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopoctb. [lepuon n yactora oOpamieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyeckre yCTpPOMCTBA W TNPAKTHUUECKOE MPUMEHEHHUE: CIHUIOMETP,
JIBI>KCHUE CHAPSIOB, IIETTHBIE U PEMEHHBIE TIepeavn.

JleMoHCTpanuu.

Mogenb cucteMbl OTCUETA, ULTFOCTPAM KHHEMAaTHYECKUX XapaKTePUCTHUK
JIBYDKCHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCITIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnronenue nBwkeHusi Tena, OPOIIEHHOTO TMOJA YIioOM K TOPU3OHTY U
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TIafCHUSI.

HanpasneHnue cKopocTu mpu ABUKEHUH 110 OKPYKHOCTH.

VYyeHnueckuil SKCepUMEHT, J1a00paTOpHbIe PabOTHI



N3ydyeHne HEpaBHOMEPHOIO NBUKEHUS C LIEIBIO ONPEAECIECHNS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHUS MEXKAY IyTSAMH, MPOMACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE PABHBIE IPOMEXKYTKH BPEMEHUM TMPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydenne NBMKEHUS IAPUKA B BA3KOM )KUIKOCTH.

N3yuenune aBMxKEHUs Tena, OPOLMIEHHOTO TOPU30HTAIBHO.

Tema 2. /InHamuka.

[Ipuauun  otHOocutenbHOCTH  ['amunes. llepBwii  3akoH  HeroToHAa.
HMHepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepno3uiiuu cuil. Bropoit 3akon HeroToHa
JUIS MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaibHbIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cuna Tskectd. llepBasg kocMuueckas
CKOPOCTb.

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

Tpenue. Bunbl TpeHust (IOKos, CKOJbXEHHs, KadueHusi). Cuia TpeHHUs.
Cyxoe Tpenue. Cuna TpeHUsl CKOJIbKEHUS U cuia TpeHus nokos. Koaddumment
TpeHus. Cuia CONpOTUBIICHUS MIPU ABUKEHHUH TEJIA B )KUIKOCTHU UJIH Ta3e.

[TocTynarenbHOE U BpallaTelbHOE IBIKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cuibl OTHOCUTEIBHO OCH BpaweHus. [lnedo cuibl. YcmoBus
paBHOBECHUS TBEPAOIO TEJIA.

TexHndeckne yCTpOWCTBA M MPAKTUUYECKOE MNPUMEHEHUWE: TMOJIIUITHUKH,
JIBU>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

JleMoHCTpauuu.

SIBrieHME NHEPIUHN.

CpaBHeHUE Macc B3aUMOICMCTBYIOIINX TEJL.

Bropoii 3akoH HerotoHa.

N3smepenue cu.

CrnoxxeHue cHiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTts. Bec Tena npu yckOpeHHOM oABEME U TAJCHHH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBECUS TBEPAOTro Tesa. Buabl paBHOBECHS.

VYyeHnueckuil SKCIIEpUMEHT, J1a0OpaTOpPHbIE PAOOTHI

N3yuenue aBmxKEeHUs1 OpyCcKa M0 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HUKAIOUIMX B MPYKUHE U
pe3uHOBOM 00pa3siie, OT X Jedopmariuu.

HccnenoBanue ycinoBUM paBHOBECUS TBEPIOTO TeENA, HMEIOIMIETO OCh
BpAILICHUA.

Tema 3. 3aKOHBI COXpaHEHHUS] B MEXAHUKE.

NmMmnynbe maTepuanbHOM TOYKHM (Tesa), CUCTEMbl MaTepHAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HMMITYJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.



Pabora cuiibl. MOIIHOCTH CUIIBL.

Kunernueckass sHeprusi maTepuajibHOM TOuku. TeopemMa 00 H3MEHEHHUH
KUHETUYECKOU SHEPTHUU.

[ToreHunanbHas SHEPrUsl. [ToreHunanbHas DHEPTUs YIPYro
nedhopmupoBaHHo — npyxkuHbl.  [loTeHlManpHass  SHEprust Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[loTeHnmanbHple W HEMOTEHIMaNbHble  cwibl.  CBsi3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C WU3MECHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEIN.
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHHS.

TexHuyeckre yCTpoOMCTBA M NMPAKTUYECKOE NMPUMEHEHUE: BOJOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

JleMoHCTpauuu.

3aKOH COXpaHEHUSI UMIYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexo MOTEHIMAILHON YHEPTUU B KHHETUUYECKYIO U 0OpaTHO.

Y4yeHn4yeckuit SKCIIepUMEHT, J1a00paTOpHbIE PabOTHI

N3yuenue aOCONIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JBYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

UccnenoBanue cBsizu pabOTHl CHIIBI ¢ U3BMEHEHHEM MEXaHMYECKOW SHEPTUu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paszpnes 3. MousiekyasipHas (pu3uKa U TEPMOAUHAMMKA.
Tema 1. OCHOBBI MONEKYISIPHO-KUHETUYECKON TEOPHH.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU U UX ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. duddysusa. Xapaktep ABUKEHUS WU
B3aUMOJICMCTBUS 4YacTUI BellecTBa. MoAenum CTpOEHHUsI ra3oB, XKUJIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHWE CBOMCTB BEIIIECTBA HA OCHOBE ATHX Mojeiei. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

TermtoBoe paBHoBecue. Temmneparypa u e€ nusmepenue. lllkana remneparyp
Llenbcus.

Mogens wupeanibHOoro raza. (OCHOBHOE YpaBHEHUE  MOJIEKYJISIPHO-
KMHETHYECKOW TEOPHH HACAIBHOTO raza. AOCONIOTHAas TeMIliepaTypa Kak Mepa
CpeOHEW KWHETHMYECKOW SHEPruM TEIUIOBOTO ABMXKEHMs dvactul rasza. lllkama
temneparyp KeneBuna. ['a30Bble 3akoHBI. YpaBHeHUe Menneneesa—Knanenpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHWE H3OMPOILECCOB: H30TEPMa, H30X0pa,
n3o0dapa.

TexHuueckue YCTpPOWCTBA U IPAKTUYECKOE IPUMEHEHHUE: TEepPMOMETD,
OapomeTp.

JlemoHcTpanum.

OnbITHI, JOKA3BIBAIOIIME IHCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUM.

OnbiTel 10 MU Gy3UN KUIKOCTEH U Ta30B.



Mopenb 6pOyHOBCKOTO JBHKEHUS.

Mogaens onbita [lTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMMO/ICHCTBUSI.

Mogens, WIUTFOCTpUpPYIOIIas MPUPOAY AABICHHUS Ia3a HA CTEHKU COCY/a.

OnbITel, WUIIOCTPUPYIOIIUE YPABHEHHE COCTOSIHUSA MJICAIBHOIO Trasa,
U30IPOLECCHI.

Y4eHnYeCKUi IKCIEPUMEHT, TAOOpaTOpHbBIE PabOTHI

Omnpenenenne mMacchbl BO3AyXa B KJIACCHOM KOMHATE€ Ha OCHOBE M3MEPEHUN
00BEMa KOMHATHI, TaBJICHUS U TEMITEPaTyphl BO3AyXa B HEH.

UccnenoBanne  3aBUCUMOCTH  MEXIY  I[apaMeTpaMud  COCTOSIHUS
pa3peKEeHHOro rasa.

Tema 2. OCHOBBI TEpPMOJUHAMUKH.

TepmoanHamuueckasi cucteMa. BHYTpeHHsISl SHEPrusi TEPMOJUHAMHYECKON
CUCTEMBI U crioco0bl e€ n3mMeHeHus. KomnuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEallbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKI[US, U3ITyYeHUE. Y IeJIbHAs TEIIOEMKOCTh BELIECTBA.
KonruecTBO TEIIOTH pH TEIIONEPENAYE.

[Tonsitue 006 amuabatHOM mpouiecce. I[lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHneHnue mepBOro 3akoHa TEPMOJMHAMUKH K u3ompoueccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatumMocCTh Po1IeCCOB B IPUPOJIE.

TerutoBple  mammHbl.  [IpuHOWNBI  JEUCTBHS — TEIUIOBBIX — MAIIIMH.
[IpeoOpazoBanusi 3HEpPTUM B TEIUIOBBIX MamuHax. KosdduiuueHT mnosie3Horo
nevictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodphuuMeHT MOJe3HOTrOo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIIOIHEPTETUKH.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: JBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHHUK, KOHAUIIMOHED.

JleMoHCTpauuu.

W3meHenne BHYTpEHHEW PHEPrUU Tella MPU COBEPIIECHUU PaOOThI: BHUIET
npoOku U3 OyTBUIKM TOJ JEWCTBHEM CXATOrO BO3JyXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

N3menenune BHyTpEeHHEH sHEpTUH (TeMIlepaTyphl) Tea Ipu Terionepeaaye.

OnpIT 1o anuabaTHOMY PpACIIMPEHUI0 BO31yXa (OMBIT C BO3AYLIHBIM
OTHHBOM).

Mogenu mapoBoil  TypOWHBI, JBUTAaTelsl BHYTPEHHEro  CropaHus,
PEaKTUBHOTO JIBUTATES.

YyeHnueckui SKCIepUMEHT, J1a00paTOpHbIE PabOTHI

N3mepenne yaenbHON TEIITOEMKOCTH.

Tema 3. ArperaTHbie COCTOSIHUS BerlecTBa. Pa3oBbIe MEPEXO/IbI.

[Tapoo6pa3oBanue u kKoHaeHcanus. Vcmnapenue u kuneHne. AOGCOIIOTHAS U
OTHOCUTEIIbHAsA BJIAXHOCTh BO31ayxa. HaceimeHHsli map. YxaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUSI OT JaBJICHHUS.



Tsépnoe teno. Kpucrannuueckue u amopgHbie Tena. AHU30TPOIINS CBONCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaibl. [lmaBienue u
KpUcTayuM3anus. Y aefibHas TerioTa miasieHus. Cyonumarusi.

VYpaBHeHue TermioBoro danaHca.

TexHuyeckre yCTpONCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP M
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIIOTUU MOJTYUYECHHUS] COBPEMEHHBIX MaTEpHUaloOB, B
TOM YHUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUU.

JleMoHCTpauuu.

CBoiiCTBa HACBHIIIIEHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObI U3MEpEeHUs BIAXKHOCTH.

HaGnronenue HarpeBaHus U MJIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

JleMoHcTpalusi KpucTasioB.

Y4yeHnvueckuit SKCIIepUMEHT, J1a00paToOpHbIe PaObOTHI

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Paznen 4. DiaekTpoauHaMMKA.
Tema 1. DnekTpocraruka.

ONeKTpu3alus Tell. JJNEKTpUYEeCKUW 3apsan. JlBa BUIA SIEKTPUUYECKUX
3apsinoB. [IpOBOJIHMKM, OUANEKTPUKU W TOIYNMPOBOJHUKHU. 3aKOH COXPAHEHUS
ANEKTPUUYECKOTO 3apsia.

Bzaumopeiicteue 3apsinoB. 3akoH Kynona. TodedHBIM 3IEKTPUYECKUN
3apsaa. Onexkrpudeckoe mnojue. Hanpssk€HHocTh snekTpudeckoro mnouist. [IpuHuumn
CYNEPHO3ULIUUA HICKTPUUYECKUX Tojel. JIMHUM HanpsykEHHOCTH SJIEKTPUYECKOTO
OJISL.

PaGora cun anekrtpocratmueckoro  mojs. [lorenmman.  PasHocTb
noTeHuanoB. [IpOBOTHUKM U AUAJIEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnexkrpuyeckasi NPOHUILIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTtop. DIeKTpOEMKOCTh IIIOCKOTO0 KOHJEHCATOPA.
DHeprus 3apsSKEHHOT0 KOHIEHCATOopA.

TexHuyeckre yCTpoHCTBA M NPAKTHUYECKOE MIPUMEHEHHE: BIIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTPOCTaTHUECKasi 3alluTa, 3a3€MJICHHE JJIEKTPONpPHUOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIIapar, CTPYUHBIN IIPUHTED.

JleMoHCTpauuu.

Y CTpONCTBO M MPUHLNIN IEUCTBUS DJIEKTPOMETPA.

B3auMopelicTBrE HA3NEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE T0JIE 3aPSIKEHHBIX TEJ.

[TpoBOIHUKH B DIIEKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTATUYECKAs 3alUTA.

JIMPAEKTPUKH B AJIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOLAIu
MJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

Y4yeHn4eckuit SKCIIepUMEHT, JIa00paTOpHBIC PabOTHI



N3mepenne 35eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. IIoCTOSIHHBIN 3JIEKTPUUECKHUI TOK. TOKM B pa3IMyHbIX Cpeaax.

OJIEKTPUYECKUM TOK. YCJIOBHUS CYIIECTBOBAHHUS JJIEKTPUUYECKOTO TOKA.
Hcrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LEHH.

DJIEKTPUYECKOE COIMPOTUBIICHUE. Y IEIIBHOE COMNPOTHUBIICHUE BEIIECTBA.
[TocnenoBaTenpHOE, TapaIENIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

Pabora »snextpuueckoro Toka. 3akoH JDxoyma—Jlenna. MoniHocTh
AIEKTPUYECKOTO TOKA.

DNeKTpoABMKYLIAsl CHJIa U BHYTPEHHEE CONPOTHUBIIEHHE MCTOYHUKA TOKA.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIEKTpU4YecKol nenu. KopoTkoe 3aMbIKkaHue.

DONeKTpoHHass  MNPOBOAMMOCTh  TBEPABIX  METAIOB.  3aBUCUMOCTb
COMPOTHUBJIEHUSI METAJUIOB OT TeMrepaTypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKUNA TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX ITy4YKOB.

[TonynpoBonuuku.  CoOCTBEHHas W IpUMECHas  IPOBOAMMOCTH
noJynpoBogHUKOB. CBoiicTBa p—N-nepexosa. IlomynpoBogHIKOBbIE TPUOOPHI.

OneKkTpuYeckuid TOK B  pacTBOpaXx M pacIiulaBax  JJIEKTPOJIMTOB.
DNEKTPOIINTUYECKAS TUCCOLUALUA. DIEKTPOIIU3.

OnexkTpudyecknuid TOK B Trazax. CaMoCTOSATENbHBIM M HECAMOCTOSTEIBHBINA
pa3psa. Momuus. [Inazma.

TexHuyecknue yCTpOMCTBA M TNPAKTUYECKOE MPUMEHEHUE: aMIIEPMETP,
BOJITMETpP, PEOCTaT, HWCTOYHMKM TOKa, OAJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTPOBOAHUKOBBIN TNOM, FalbBaHUKA.

JleMoHCTpanuu.

N3mepeHne cuitbl TOKA U HANIPSKEHUS.

3aBUCUMOCTb COIPOTHUBIICHHUS] LUJIMHAPUYECKUX ITPOBOJHUKOB OT JIJIMHBI,
IJIOILIA/IN TIONIEPEYHOI0 CEYEHUs U MaTepHraa.

CMmelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[IpssMmoe wu3MepeHue SIIEKTPOABHKYILIEH cuibl. KoOpoTkoe 3amblkaHue
raJIbBAHUYECKOTO IJIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTHUBIICHUS.

3aBUCUMOCTH COIPOTUBIIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

NckpoBoit pa3psaa U IpOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

VYyeHnueckuit SKCepUMEHT, J1a00paTOpHbIe PabOTHI

N3ydenne cMEmaHHOro COEIMHEHUS PEZUCTOPOB.

N3MepeHne 3aeKTpOABUKYIIEN CUJIbl UCTOYHUKA TOKAa M €r0 BHYTPEHHETO
CONPOTHUBJIEHUS.

Habmronenue amekTpoimsa.

MexnpeaMeTHbIe CBA3H.



N3yuenue kypca ¢uszuxu 6azoBoro ypoBHsa B 10 kjacce oCyIeCTBISETCS C
y4€TOM COJEpKATEIbHBIX MEXIPEAMETHBIX CBSI3€ € KypcaMu MaTeMaTHKH,
OMOJIOTHH, XMMHHU, Te0orpauu U TEXHOIOTUH.

MesxIpeaMeTHbIe MOHSTHS, CBSI3aHHBIE C HM3YYEHHEM METOJO0B HAYy4HOTO
NO3HAHUS: SIBJICHME, HAYYHbBIH (akT, runoresa, (u3nyeckas BETUYMHA, 3aKOH,
Teopwsi, HaOJI0ACHNE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIENb, H3MEPEHHE.

MareMaTika: pelieHHe CHCTeMBbl YpaBHEHHH, JMHEWHas QyHKUUS,
napaboia, runepooia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIAECTBO,
BEKTOPBI M UX MPOCKIIUU Ha OCH KOOPJIMHAT, CJI0’KEHUE BEKTOPOB.

buonorus: Mexanndeckoe IBIKEHUE B KUBOH mpupoze, Auddysusi, ocMoc,
TEIUI0O0OOMEH KUBBIX OPraHU3MOB (BUIBI TEILJIONEpEIayH, TEIJIOBOE PAaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

XuMusi: JUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHHUE aTOMOB M MOJEKYI,
MOJIb BEIIECTBA, MOJISIpHAsl Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TN, )KUIKOCTEH U
ra3oB, JJICKTPUYECKUE CBOWCTBA METAJIOB, 3JIEKTPOJIMTHYECKAsl UCCOLMALNA,
rajJbBaHUKA.

['eorpa¢usi: BIaXXHOCTh BO3yXa, BETPbI, 0ApOMETpP, TEPMOMETP.

TexHonorus: npeoOpazoBaHUE ABMXKEHUN C MCIIOJIIB30BAHMEM MEXAaHU3MOB,
y4€T TpeHuss B TEXHHUKE, MOALIMIHUKH, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMIyJIbCca B TEXHHUKE (pakeTa, BOAOMET W JPYTHE), IBUTATEIh BHYTPEHHETO
CTOpaHus, mapoBasi TypOnHA, OBITOBOW XOJOIMIBHUK, KOHIUIIMOHEDP, TEXHOIOTHH
MOJTy4YEHUS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HAHOMATEpPHAIIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKas 3alllUTa, 3a3eMJICHHE AJIEKTPOIpHOOpOB,
KCEPOKC, CTpYWHBIT IPUHTED, AJIEKTpOHArpeBaTeIbHbIC puOOpHI,
AIIEKTPOOCBETUTENBHBIE IPUOOPHI, TATbBAHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMuKa.
Tema 3. MarauTtHoOe 1ose. DJIEKTPOMAarHuTHAsE UHAYKIHS.

IlocTossHHBIE ~ MarHuThl. B3auMoaeWcTBME  IOCTOSIHHBIX ~ MarHuTOB.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuomn cynepno3unuu
MarHuTHBIX nosied. JIMHMKM MarHuTHOM WMHAYKUWU. KapThHa JUHUNA MarHUTHOMN
VHAYKIIUA MOJISI IOCTOSTHHBIX MAarHUTOB.

MarnutHoe mnoJ€ NPOBOJHMKA C TOKOM. KapThHa JIMHAM WHIYKIUA
MAarHUTHOI'O TOJISL JUIMHHOTO IPSIMOTO NPOBOAHMKA U 3aMKHYTOIO KOJIBLIEBOTO
MPOBO/JI-HUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmoaencTBue npoBOIHUKOB
C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, €€ MoIyiab W HampaBlieHHE. J[BKEHUE 3apsKEeHHOU
YaCTHUIIBI B OJHOPOIHOM MarHUTHOM MoJjie. PaGoTa cunbl Jlopenia.



SIBneHne HneKTpoMarHuTHOM HMHAYKIUU. [IOTOK BekTOpa MarHUTHOU
WHIYKIUU. OJIEKTPOJBIXKYILAsA CUla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
uHaykunu @apanes.

BuxpeBoe »snekTpuueckoe moje. DIEKTPOABWXKYIIas CuUjla HHAYKUUHA B
MIPOBOJHUKE, IBHXKYILEMCS IOCTYMATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuno JleHua.

NHnykTuBHOCTh. SIBIIEHHE CaMOMHAYKUHUH. OJNEKTPOABMKYIIAS CHJA
CaMOUHTYKIIHH.

DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MOJIe.

TexHuyeckre yCTpOMCTBA W TMPAKTHYECKOE MPUMEHEHHUE: IOCTOSHHBIE
MarHuThl, BJEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIU DSJIEMEHTapHBIX
YaCTUIl, UHAYKIIMOHHAS [1€Yb.

JleMoHCTpauuu.

OmneIT Dpcrena.

OTKJIIOHEHUE 3JIEKTPOHHOTO MTy4YKa MATHUTHBIM TTOJIEM.

JIuHMY UHIYKIIUY MarHUTHOTO TOJIS.

B3anmoneiicTBre TByX TPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

SBNeHNE IEKTPOMArHUTHON UHIYKIUU.

IIpaBuino Jlenna.

3aBUCUMOCTD 3JEKTPOABMKYIIECH CHUIIbI MHAYKIIUA OT CKOPOCTU U3MEHEHUS
MarHuTHOTO MOTOKA.

SBneHue cCaMOMHAYKITUH.

VYueHnueckuit SKCIEPUMEHT, J1a00paTOpPHbIE paOOTHI.

N3ydeHne MarHuTHOTO MOJISl KATYIIKU C TOKOM.

Uccnenosanue AeiiCTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHIAYKIIUH.

Paspnen 5. KosieOanust ¥ BOJTHBI.
Tema 1. Mexanudeckue 1 2JIeKTPOMarHuTHBIE KOJICOaHNS.

KonebGarenbnast cucrema. CBOOOIHBIE  MEXaHWYECKHE  KOIeOaHMUs.
["apmonnyeckue konebanus. [lepmona, wacrora, amrumryga u ($aza KoieOaHUU.
[Ipy>XHHBIN MasTHUK. MareMaTH4eCKUii MasATHUK. Y PABHEHHE T'apMOHUYECKHUX
koJiebanuid. [IpeBpailienre HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSX.

Konebarenbupiii koHTYp. CBOOOJHBIE D3JIEKTPOMArHUTHBIE KOJICOAHUS B
UJeaJbHOM KOJICOATeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHWYEeCKUMHU U
ANEKTPOMAarHUTHIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUU B UJCATBHOM KOJIeOATEIbHOM KOHTYDE.

[IpeacraBnenue o 3aTyxarwMmux KojaeOaHusX. BoIHY)IeHHbIE MEXaHUUECKHE
Kojebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUsI.



Ilepemennblii TOk. CHHYyCOMIANBHBIA NEPEMEHHBIM TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOLIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKECHUS.

Tpancpopmarop. [IponsBoacTBO, nepesavya u NOTpedICHUE IIEKTPUUECKON
SHEPIruM. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE JIEKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckre ycTpoWCTBAa U MPAKTUYECKOE NPUMEHEHHE: DIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU JJIEKTponepeaay.

JleMoHCTpauuu.

Uccnenoanne mnapaMeTpoB KOJI€OATENBHOM CHUCTEMbl (MPYKUHHBIA WU
MaTEMaTUYECKUI MASITHUK).

Hab6nronenue 3aTyxarommx KoJaecOaHmii.

HccnenoBanne CBOWCTB BBIHYXICHHBIX KOJI€OaHUH.

Habmronenue pezonanca.

CBOOOHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.

OcuusuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAIIPSKEHUST OT BPEMEHU) JIJIs
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu 1OCIENOBATEIBHOM COCAMHEHUM PE3UCTOpA, KaTYyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mogens TMHUY JIEKTpOnEpEaaUH.

Y4yeHnueckuil IKCIEpUMEHT, J1aDOpaTOPHBIE PAOOTHI

HccnenoBanue 3aBUCMMOCTH MEpUOAa MaIbIX KOJEOAHUM rpy3a Ha HUTH OT
JUTMHBI HUTU U MacChl Ipy3a.

HccnenoBanne mNEpEMEHHOTO TOKAa B LENH M3  IOCIEA0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTyIIKHA U PE3UCTOPA.

Tema 2. MexaHUUYECKHUE U DIEKTPOMArHUTHBIE BOIHBI.

MexaHnueckue BOJHBI, yciaoBus pactnpocTpaHeHusa. Ilepuon. CkopocTb
pacrpoCcTpaHeHuss M JUIMHA BOJHBL. llomepedyHple W NPOAOJIBHBIE BOJIHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS AJIEKTPOMATrHUTHBIX BOJIH.
B3aumnuas opuentaiusi BektopoB E, B, vV B anekTtpomaruutHoil BosiHe. CBoMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XXEHUE, MPEJOMIICHUE, MOspu3aIus, nudpaxius,
uHTepdpepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMarHUTHBIX BOJH. I[puMeHeHNe 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLMIIBI paIMOCBA3U U TENEBUACHUSA. Pagnookaus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIECH CPEbI.

TexHuyeckre yCTpOWCTBa M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIE
MHCTPYMEHTHI, YJbTPAa3BYKOBasi JUArHOCTMKA B TEXHUKE U MEAMIIMHE, paaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neys.

JleMoHCTpauuu.

OObpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOIO0JIbHBIX BOJIH.



Koneouromieecs Te0 Kak HCTOYHUK 3BYKa.

HaGnronenue otpakeHus: ¥ NPeTOMIICHUS] MEXAaHUYECKUX BOJIH.

Hab6nronenue natepdepennnu u qudpakiinii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnroneHnue cBsA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYION H
4acTOTOM KoJieOaHUM.

HccnenoBanne  CBOMCTB ~ AJEKTPOMArHUTHBIX  BOJIH:  OTpa)KEHUE,
peoMIICHUE, OJSIpU3aLus, JUPPaKIHsL, UHTEpPEepEHIHS.

Tema 3. Onrtuka.

I'eomerpuueckass ontuka. [IpsMonuHENHOE pacopoOCTpaHEHHE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOYHUK CBETA.

OTtpaxxenue cBeta. 3aKOHBI OTpaxkeHHsI cBeTa. [locTpoenue n3o0pakeHui B
IJIOCKOM 3€pKaje.

[Ipenomsienne cBera. 3aKOHBl MPEJIOMIICHHS CBETa. AOCOIIOTHBIN
nokaszarenb npenomiieHus. [lonmHoe BHyTpeHHee oTpaxkeHue. IlpenenbHblil yroi
MIOJTHOTO BHYTPEHHETO OTPAXKEHUS.

Hucnepcus cseta. CioxHbIi cocTaB Oesoro cBera. LBerT.

CobOuparouie u pacceuBaroue JUH3bL. ToHkasg muH3a. DOKyCHOE
paccTosiHWE W ONTHYEeCKas cujia TOHKOM JuH3bL. [locTpoeHue uzoOpakeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Hutepdepenius cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAaKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakusa cBera. JludpakinuonHas pemeTka. YcClIoBUE HaOIOACHUS
[NIABHBIX ~MaKCUMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuyeckre yCTpOMCTBA W MNPAKTUYECKOE MPUMEHEHUE: OYKH, JIyIa,
doToamnmapar, NPOEKIIMOHHBIN amnmapaTr, MHKPOCKOM, TEJIeCKOI, BOJOKOHHAs
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

JleMoHCTpauuu.

[IpssiMonMHEHOE pacHpOCTpaHEHHE, OTPAKEHHWE W TPEIOMIICHHE CBETa.
OnTuyeckre mpruodOpBHI.

[TonHoe BHyTpeHHEe oTpaxkeHre. Mojiellb CBETOBOA.

UccnenoBanue cBONCTB N300pakeHUN B JIMH3aX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmronenue natepdepeHnu crera.

Ha6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[Tonmy4yeHue cnekTpa ¢ MOMOUIBIO TPU3MBI.

[Tomydyenue cnekTpa ¢ mOMOIIbI0 JUGPAKIIMOHHON PEIIETKY.



Ha6nronenue nonsipuzanuu cBeTa.

YyeHnueckuit SKCIIepUMEHT, J1a00paTopHbIe PabOTHI

N3MmepeHune nokazaress npeioMJIeHUs CTEKIa.

WccnenoBanue cBOMCTB N300payKeHU B JIMH3AX.

Hab6nronenue nucnepcuu cBera.

Paznesn 6. OCHOBBI CIeUAJIBbHON TEOPHUH OTHOCUTEIHLHOCTH.

'panupl TPUMEHMMOCTH  KJIACCMYECKOW  MexaHukW.  [locTynartsl
CIICIMAJIbHOW TEOPUH OTHOCHTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIHbHOCTH DUHIIITECHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKpAIllCHUE
JTUHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b MacChl € SHEPTUEH U UMITYILCOM PEISTUBUCTCKON YAaCTULIbI. DHEPTHS
ITOKOSI.

Paznen 7. KBantoBasi pusnka.
Tema 1. DneMeHThI KBAHTOBOW ONTHUKHU

®otonbl. dopmyna Ilmanka cBs3u sHeprud (OTOHA C €ro YacTOTOM.
DHeprus ¥ UMIYJIbC (HOTOHA.

OtkpeiTre u uccienoBanue Gorodpdexra. OnbiTel A.I'. CtoneToBa. 3aKOHBI
dotorpdekra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpaHunar
dboTorddexra.

JlaBnenmne cBera. OnberTel I1.H. JIeGenena.

XHUMHYECKOe IEHUCTBUE CBETA.

TexHuyeckre yCTpPOMCTBA M MPAKTHYECKOE MNpUMEHEHHUE: (HOTOIIEMEHT,
dboToaaTuMK, COTHEUHAs OaTapesi, CBETOAUOI.

JleMoHCTpanuu.

®oT03(¢QheKT HA YCTAaHOBKE C IMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeMHEro GpoTodddekra.

Ceeronuon.

Conneunas Oarapest.

Tema 2. CtpoeHue aToma.

Moppens aroma Tomcona. OnbiTel Pesepdopaa mo paccesHuio o -4acTHIIL.
IImanerapHas mogmens aroma. llocrynater bopa. U3nyduenue u mnorionieHue
(GOTOHOB MpU MEpexoje aToMa C OJHOIO YPOBHSI 3HEPIHMM Ha Jpyroil. Bunel
criekTpoB. CIIEKTp ypOBHEU SHEPTUU aTOMA BOAOPO/IA.

BonnoBeie cBoiicTBa yactuil. Bosiabl ne bpoina. KopryckynisipHO-BOIHOBOM
JTyaJIu3M.

CnoHTaHHOE W BBIHYJICHHOE U3JIyYEHHE.

TexHuueckrue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHME: CIIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

JleMoHCTpauuu.

Mopens onbita Pesepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.



Habmoienue nuHeRvaThIX CeKTPOB U3ITyUEHUS.

Jlazep.

VYyeHnueckuit SKCIIepUMEHT, J1ab0paTopHbIie pabOTHI.

Habmronenue nuHeHyaToro CriekTpa.

Tema 3. ATomMHOE s11pO.

OKCHEPUMEHTBI, JT0KA3bIBAIOUIUE CIIOKHOCTh CTpOoeHUs sapa. OTKpbITHE
pagunoaktuBHocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, ramMMma-u3IydCHHS.
Biusitnue paagnoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE NpoTOHA U HeWTpoHa. HyknoHHass monens sigpa IelizeHOepra—
WBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anbda-pacnaa. OJEKTpPOHHBIH H TO3UTPOHHBIA Oera-pacman. [amma-
U3NTydeHHe. 3aKOH PaIMOAKTUBHOIO pacaja.

DHeprus CBs3M HYKJIOHOB B siipe. SAnepHbie cuibl. Jleext maccsr spa.

SnepHble peakuuu. JleneHre U CUHTES sI€Ep.

Anepnsiii peaktop. TepmosimepHbii cuHTe3. [IpoOiemMbl M TMEPCIIEKTHUBBI
AJIEPHOM PHEPTETUKU. DKOJIOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.

Mertoabl HAOJIIOCHUS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

dyHaaMeHTallbHBIC B3auMOJACHCTBUS. EAMHCTBO (u3MYECKON KapTHHBI
MHpa.

TexHuyeckue yCTpouCTBa U MPAKTUYECKOE TPUMEHEHHE: T03UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

JleMoHCTpauuu.

CuéTurK MOHUBHUPYIOIIUX YACTHII.

VY4yeHnueckuil IKCIIepUMEHT, JIaDOpaTOpHbIE PAOOTHI

UccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3HKH.

OTtanbl pa3BUTUA acTpoHOMUHU. IIpukiiamHOE W MUPOBO33PEHUECKOE
3HAYEHHUE aCTPOHOMHHU.

Bun 3Bé3mnoro neba. Co3Besnus, SpkKue 3BE3MBI, IIAHETHI, UX BUIAMOC
JBH>KCHUE.

ConHeuHas cucrema.

Connne. ConHeuHass akTUBHOCTh. McTtouHuk sHeprum ConHIA U 3BE3.
3BE31BI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOW IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IOCJIEIOBATEIBLHOCTH. BHYTpEHHEE CTpOCHHUE
3BE31. COBpEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3BotonMu CoJjHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mnineunsiit [Iyte — nHama I'anaktuka. Ilomoxenue n gBuxkenne CoJiHIIA B
lNanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B SApax
raJIaKTHUK.



Bcenennas. Pacimupenue Beenennoit. 3akon Xa06:ma. Pazoeranue rajnakTuk.
Teopus bonpiioro B3peiBa. PEMKTOBOE M3ITyUEeHHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yyennueckue HaOIIOICHHUS.

HaGnronenus: HeBOOPYKEHHBIM TJIA30M C MCMOJIB30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONpe/ieNICHUs MOJIOXKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1usl CeBEpHOro MOIYyIIapus U IPKUE 3BE3/BI.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeuydoro [TyTu.

Ob6o061aro1iee TOBTOPEHHUE.

Ponr ¢u3uku u acTpoHOMHM B OKOHOMHYECKOHW, TEXHOJIOTHYECKOM,
COLIMAJIbHON M ATHUYECKOH chepax AedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
¥ aCTPOHOMHHU B COBPEMEHHOM HAYyYHOW KapTUHE MUPA, POJb (HPU3HUECKON TEOPUHU
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (UINYECKON KapTHHE MHpPA, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEJICTABJICHUMN O PUPOJIE.

MexnpeaMeTHbIE CBSI3HU.

N3yuenue kypca ¢usuku 6a30Boro ypoBHs B 11 Kilacce oCyiiecTBIsSeTCs C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMH MaTEMAaTHKH,
OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHUH.

MexXnpeaMeTHbIE TIOHSTHUS, CBSI3aHHBIE C U3YYEHHEM METOJ0B HAYyYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumoresza, (uanyeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SKCIIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

MareMaTtuka: peElIICHUE CUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbLHUKOB,
oTpeJieIeHHE TUIOMIAIN TIIOCKUX PUTYp U 00BhEMA Tell.

buonorus: snexkTpuyeckue SBICHUS B JKUBOW MPUPOJE, KoyeOaTenbHbIC
JBUKEHHUS B )KUBOW IPUPOJE, ONTUYECKUE SIBIICHUS B KUBOMU IPUPOAE, NCUCTBUE
paaualyy Ha )KUBbIE OPTraHU3MBI.

XUMHUSL: CTPOCHHE aTOMOB M MOJIEKYJ, KPHUCTAUIMYECKas CTPYKTypa
TBEPABIX  TEJN, MEXaHU3Mbl  OOpa30BaHMsI  KPUCTALIUYECKON  PEmIETKH,
CIEKTPAJIbHBIA aHAJIN3.

['eorpadusi: marHuTHbIE TMOJIOCAa 3€MJIM, 3JIEKH MArHUTHBIX — PY/I,
(boTOoChEMKA 3eMHOM TOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSICEHUH.

TexHoNOrusA: JWMHUM DJJIEKTPOIEpeaay, TIEHEepaTop IEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENb, WHAYKIHUOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
coJIHEeUHas barapes.



IIJIAHUPYEMBIE PE3VJILTATHI OCBOEHUS MTPOTPAMMABI IO
®U3UKE HA YPOBHE CPEJHEIO OBILIETO OGPA3OBAHUS
(FA30BBIil YPOBEHD)

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YPOBHE CPEIHEro OOIIEro
o0pa3oBaHMs JOKHO OOECHEYUTh JOCTH)KCHHE CIEAYIOMUX O0y4YarouMMHCS
JUYHOCTHBIX, METANPEIMETHBIX U TPEAMETHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3ynbTaThl OCBOCHUSI yudeOHoro mpeamera «Du3uKa»
JOJDKHBI OTPakaTh TOTOBHOCTH M CITIOCOOHOCTH OOYYAIOIITNXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCUMCKOIro OOIIECTBa, PACIIMPEHUE KU3ZHEHHOIO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIPaBICHUH
BOCIIUTATENIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpa’k1aHCKOTO BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCThH TPAKIAHCKON MO3UIIMK 00YYaIOMIErocs Kak aKTUBHOTO
Y OTBETCTBEHHOTO WIEHA POCCUMUCKOTO OOIIECTBA;

OPUHATHE  TPAJAUIMOHHBIX  OOIIEYEIIOBEUECKHX T'yYMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpTaHU3AIINY;

YMEHHE B3aUMO/JICUCTBOBATH C COLIMAIbHBIMU UHCTUTYTaAMHU B COOTBETCTBUU
¢ uX QyHKIMSIMU U Ha3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU ESATEIBHOCTH;

2) NaTpUOTUYECKOTO BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJIECHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHOUIEHHWE K TOCYJapCTBEHHBIM CHUMBOJAM, JIOCTHUKEHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE;

3) 1yXOBHO-HPaBCTBEHHOT'O BOCITUTAHMSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIIEHWBATHh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHME JIMYHOTO BKJIaJa B MIOCTPOCHUE YCTOMYMBOTO Oy IyIIIEro;

4) 3CTETHYECKOTO BOCITUTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKJIKOYAs OCTETUKY HAYYHOTO
TBOPYECTBA, MPUCYIIETO PU3NUECKON HAYKE;

5) Tpy10BOr0 BOCIIMTAHUS:



WHTEpPEC K pa3InyHbIM chepam MpoPecCHOHATBHON NeATEIbHOCTH, B TOM
YKCJIC CBI3aHHBIM C (PU3MKON M TEXHUKOW, YMEHHE COBEpIIIaTh OCO3HAHHBINA BEIOOD
Oynyme mpodeCcCuu M peaTn30BbIBATh COOCTBEHHBIC JKU3HCHHBIC IIJIAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO B 00IaCTH
(bU3UKY HA IPOTSHKEHUN BCCH JKU3HM,

6) KOJOTHYECKOr0 BOCITUTAHMS

c(hOpPMHPOBAHHOCTh 3KOJIOTHYECKOW KYJIBTYPBI, OCO3HAHHE TJI00AIBHOTO
XapakKTepa KOJOTUUECKHUX MPOOIeMm;

IUIAHUPOBAHUE M OCYLIECCTBICHHUE JIEMCTBUM B OKPYXAOUIEH Cpele Ha
OCHOBE 3HaHUS IIEJIeH YCTOMYMBOTO PAa3BUTHUS YEIIOBEUECTBA;

Pacmipenue ombiTa AESITEIBHOCTH SKOJOTHMYECKOW HAMPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) IICHHOCTH HAYYHOT'O TTO3HAHMUS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HaHWE IIEHHOCTU HAy4YHOM JeATEbHOCTH, TOTOBHOCTH B IIpollecce
u3ydeHus: (QU3UKA  OCYHIECTBISATH  MPOEKTHYIO M HCCIEIOBATEIbCKYIO
NeSATEeIbHOCTh UHIUBUIYATIBHO U B TPYIIIIE.

B mporiecce moctuxkeHus: TMYHOCTHBIX PE3YJIHLTATOB OCBOCHHS MPOTPAMMBI
mo ¢u3MKEe IS YPOBHS CpEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs

COBEPIIICHCTBYETCS HOMOIMOHAIILHBII HWHTEJUICKT, TIPEAIMOJIar afOIIHiA
c(hOpMHUPOBAHHOCTb:
CaMOCO3HaHUS, BKJTIOYAIOIIETO CIIOCOOHOCTH MTOHUMATh CBOE

HYMOIIMOHAJIBHOE COCTOSIHME, BHUJAETh HANpaBiICHUs pPa3BUTHS COOCTBEHHOMU
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOpPETYJIMPOBaHUs, BKJIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IMOBEACHHME, CIIOCOOHOCTh aIalTUPOBAaThCA K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHBALMH, BKIIOYAIOIIEH CTPEMIIEHUE K JOCTHKEHUIO LU U
yCcHexy, ONTUMHU3M, MHHMIMATUBHOCTb, YMEHHME JEHCTBOBAaTb, UCXOAS W3 CBOMX
BO3MOKHOCTEH;

SMIATHM,  BKJIIOYAIOMIEH  CIOCOOHOCTh  TMOHHMMATh  SMOIMOHAIBHOE
COCTOSIHHE JIPYTHX, YUUTHIBATh €r0 MPU OCYLIECTBICHUN OOILEHUS, CHOCOOHOCTh K
COUYBCTBHIO U COINEPEKUBAHUIO;

COLIMAIBHBIX  HABBIKOB,  BKJIOYAIOIIMX  CHOCOOHOCTh  BBICTPAMBATH
OTHOUIEHUS! C APYTMMH JIOAbMU, 3a00TUTHCS, MPOSBIATh UHTEPEC W pa3peliarh
KOH(DIJIUKTBHI.

METANPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHBIC PE3yNIbTaThl OCBOSHHUS IPOTPaAMMBbI CPEIHEr0 OOIIero
o0pa3oBaHus JI0JDKHBI OTPaXkKaTh:

OBnajzicHNE YHUBEPCAJIbHBIMU MO3HABATEILHBIMH /1€l CTBUSIMH .

1) 6a30BBIE JIOTHYECKHUE ICUCTBUS:



CaMOCTOSITENIbHO  (DOPMYNIHpOBaTh W AKTyalM3UpOBaTh  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OMpeNeNnsaTh LEIN ACSITENbHOCTH, 3a/laBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHKEHUS,

BBISIBJISIT  3aKOHOMEPHOCTH W TIPOTHUBOPEYMsT B  pPaccMaTpUBAEMBbIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IUIaH PEIICHUS MPOOJIEMBI ¢ YUYETOM aHAIU3a MUMEIOIIUXCS
MaTepuaIbHBIX U HEMaTepuaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B  JESATEIBHOCTb, OIICHHUBaTh COOTBETCTBHE
pe3yJIbTaTOB LIETSM, OLIEHUBATH PUCKH MOCIIECCTBUHN 1€ATEeIHHOCTH;

KOOPJAMHHUPOBATh M  BBIMOJHATH pabOTy B  YCIOBHUSIX  PEANbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJCHCTBHS;

pa3BUBAaTh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX TPOOIIEM.

2) 6a30BBIE UCCIIEIOBATENBLCKUE JCHCTBUS:

BJIQJICTh HAYYHOM TEPMHUHOJIOTHEH, KIIOUEBHIMU TMOHSATUSMU U METOJaMHU
bu3nUecKoil HayKH;

BJIa/I€Th HaBbIKaMHU Y4EOHO-UCCIEA0BATEIbCKON U MTPOEKTHOM 1E€ATEIbHOCTH
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIbLHOMY MOUCKY
METOJIOB peUIeHUs 3ahad (PU3UYECKOTO COJAECPKaHUsS, MPUMEHEHHUIO pPa3IMYHBIX
METOJI0B IO3HAHUS;

BIIQ/JIETh BUJAMHU JIEATEIBHOCTH IO TIOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEPIIPETallY, MPeoOpa3OBaHUI0 M TPHUMEHEHUIO B PAa3IMYHBIX YYEeOHBIX
CUTYallMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1acTU (PU3UKH;

BBISIBJISITh TPUYMHHO-CIICJCTBEHHBIE CBS3M M aKTyaJlH3UpOBaTh 3ajady,
BBIIBUTATh TUNOTE3Yy €€ pelieHHs, HaXOAWTh apTyMEHThI i JO0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPhbl U KPUTEPUHN PEIICHUS;

aHAJIM3UPOBATh IOJYYEHHBIE B XOJE€ pEIICHUs 3aJayd pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (OPMYIHpPOBAaTH COOCTBEHHBIC 3aJladyd B 0Opa30BaATEIBHOU
NeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT;

yMETh TIEPEHOCUTHh 3HAHUS 10 (U3NKE B MPAKTUYECKYI0 001acTh
KHU3HECSITSIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBHIE HJICH, PEAJIaraTh OpPUTHHAIBHBIC TOAXO/IbI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a49H, JOMYCKAIOIINE aJTbTePHATUBHBIC PEIICHUSI.

3) pabota ¢ uapopmaImei:

BJIaJIeTh HABBIKAMU TOJTY4YCHHUS HHPOpMAIH (PU3UIECKOTO COACPIKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CUCTEMATHU3AIMIO U HMHTEPIPETAui0 WHGOPMAIIUK Pa3IUYHBIX BHIOB U (hopMm
IpECTaBICHNUS;

OLIEHMBATh JOCTOBEPHOCTH HH(OpMALINH;



UCIIONIb30BaTh  CpPEACTBA HMH(POPMAIMOHHBIX M  KOMMYHHMKAIIHOHHBIX
TEXHOJIOTUI B PEIIEHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3ajlad ¢ coOiofeHrueM TpeOOBaHUN JProHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepexeHusi, TMPaBOBbIX U  OTUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 06€301aCHOCTH;

Co3/1aBaTh TEKCThl (PU3UYECKOTO COJAECpPKAaHUA B Pa3IUUHbIX (dopmarax ¢
y4€TOM Ha3zHAYEHUsI UHPOPMAIIUU U IEIEBOM ayIUTOPHUH, BEIOUpasi ONITUMATIBLHYIO
dbopMy mpeAcTaBICHUS U BU3yaTU3alllu.

OBnazeHne yHUBePCAJIbHBIMU KOMMYHUKATUBHBIMH /1€/iCTBUSIMH .

1) oOmienwue:

OCYIIECTBIISITh OOIIEHWE Ha YypoKax (HU3UKHM U BO BHE-YPOUHOMU
NEeSATEIbHOCTH;

pacno3HaBaTh NPEANOCBUIKM KOH(DJIMKTHBIX CHTyalMd M  CMSAr4aTh
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3J1aratb CBOK TOYKY 3PEHHUS C HMCIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB.

2) cOBMECTHAsI IEATEIbHOCTb:

NOHMMAaTh ¥ UCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON UM MHIAUBUIYAJIBHON
paboThI;

BbIOMpaTh TEMATHUKy U METOJbl COBMECTHBIX IEHCTBHI ¢ y4éToM OO0IIMX
WHTEPECOB, U BO3MOKHOCTEN Ka)KOT0 YjeHa KOJUIEKTHBA;

NpUHUMATh LI COBMECTHOM JI€ATEJIbHOCTH, OPraHHU30BBIBaTh H
KOOPJIUHUPOBATh ACHUCTBUA MO €€ MNOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4yeCTBO CBOEr0 BKJAJa W Ka)XJOr0 y4YyaCTHHKA KOMAaH/bl B
oO1IMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IIPOEKTHI, OLICHWBATh HAEH C IO3ULHUM HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETHMYECKOE TIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKE€HUE, ObITh MHUIIMATUBHBIM.

OBnazeHNE YHUBEPCAJIBbHBIMH PEryJsiTHBHBIMH /1CHICTBUSIMH .

1) camoopranuzanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JEATEIBHOCTh B 001aCTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUM;

CaMOCTOSITEJIbHO COCTAaBJISITh TUIAH PEIICHUs] PacUETHBIX M KAYECTBEHHBIX
3aJlay, TUTaH BBIMOJIHEHUS MPAKTUYECKON paboThl C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILLICHHUE;



OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (OPMHUPOBAHUIO M TPOSBICHUIO JPYAULMHA B OOJIACTH
(bu3HKH, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTEebHBIN U KYJIBTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYyAIlMsIM, BHOCHTh KOPPEKTHUBHI B JICATEIHHOCTD,
OILICHUBATh COOTBETCTBUE PE3YJIHTATOB IICIISIM;

BJIaJICTh HABBIKAMH  [O3HABATEIBHOH  peQIeKCMH KaKk  OCO3HAHHMS
COBEpIIAEMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3YyIbTaTOB M
OCHOBaHUI;

MCITOJTh30BaTh MPUEMBI pe(IIeKCHH ISl OIEHKH CUTYaIllH, BHIOOpa BEPHOTO
pEIICHMST;

OIICHUBAThH PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS TI0 UX CHUKCHUIO;

MPUHUMATh MOTHUBBI M apPTyMEHTHI JPYTUX TPU aHAIW3€ pPE3yJIbTaTOB
NeSTETLHOCTH.

3) npuHsTHE CEOS U IPYTUX:

PUHUMATh Ce0s1, MIOHUMas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

OpUHUMATh MOTHBBI M apryMEHThI JPYTUX TMpHU aHalM3€ Pe3yJbTaTOB
NEeSTeIbHOCTH;

PU3HABATH CBOE MPABO M MPABO JPYTUX HA OMIHOKY.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHbIe pe3ynbTaThl OCBOCHUS MPOTrpamMMbl MO (U3UKE K KOHILY
oOyuenus B 10 kiacce:

JEMOHCTPUPOBATh HA MPHUMEpPAX PoJib U MecTo (Hu3uku B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B MPAKTUYECKOUN ACATEIBHOCTH JIOICH;

VUYUTHIBATH TPAHUIBI TMPUMEHEHUS U3YYEHHBIX (PU3MUECKUX MOJICIICH:
MaTepualibHas TOYKa, MHEpIHUAJIbHAs CUCTEMa OTCU€Ta, aOCOJIIOTHO TBEPIOE TEIO,
UJICANIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUH 3aps]l IPU pelieHnr PU3nuecKux 3aaay;

pacno3HaBath (hU3MUECKUe SIBICHHS (ITPOLIECCHI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJIPHO-KUHETUYECKOM TEOpUHM CTPOCHHS BEILECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIDKEHUE, CBOOOJHOE TMaJIeHUe TeJ, IBWIKEHWE 10 OKPYXHOCTH, HWHEPIHS,
B3aumojeicTeue Ten, nuddys3us, OPOYHOBCKOE NBIKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHHE 00bEMA TEJT TIPU HArpEeBaHUH (OXJIAXKICHUH ), TETUIOBOE
paBHOBECHE, HWCHAPEHUE, KOHJCHCAlUs, IJIABJIICHUE, KPUCTAJIM3ALUs, KUIICHHE,
BJIQYKHOCTb BO3/lyXa, OBBIIIICHUE JIaBJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
COCyZ€, CBS3b MEXKAY MapaMeTpamMu COCTOSIHMSI Ta3a B H30Ipoleccax,
AIEKTPU3AIMUA TEJ, B3AUMMOJICUCTBUE 3aPSJIOB;

OTHUCBHIBATh MEXAHWYECKOE JBUKEHUE, MCIOJIb3Ys (PU3MUECKHE BEITUYUHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOpPEHWE, Macca Teja, Cuia,
UMITYJIbC Te€Jla, KUHETUYeCKasi SHEprus, MOTEHIHAIbHAS SHEPIrusi, MeXaHudecKas



paboTa, MeXaHUYECKass MOIINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3yeMbIX BEJIMYMH, WX OO0O3HAYEHUS M €JIMHUIIBI,
HaXoJUTh (OPMYJIbl, CBA3BIBAIOLIME JAHHYIO (DU3UYECKYIO BEIUMYHHY C JPYTUMU
BEJTMYMHAMU;

ONMKCHIBATh W3YYECHHBIC TEIUIOBbIE CBOMCTBA TEN U TEIUIOBbIC SIBJICHUS,
UCTIONIb3Ysl (DU3MYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi SHEPIHsl XaOTHUECKOTO JBUXKEHUS MOJIEKYJ, CpEIHEKBaApaTUYHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSA SHEprusi, padoTra rasa,
KOO (PHUIMEHT TMONE3HOTO MCUCTBHUS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCTOJIB3YEMBIX BEIWYWH, WX
0o0O3HAaUeHUs W EAWHUIIBI, HAXOMUTh (OPMYJIBI, CBS3BIBAIONINE JaHHYIO
(GU3UYECKYIO BETMYUHY C IPYTUMH BEIIMUNHAM;

ONUCHIBATh  M3YYCHHBIE  JJICKTPUYECKHE  CBOMCTBAa  BEIECTBA U
NIEKTPUUECKUE sBJICHHUST (IIPOLIECCHI), MCHOJB3ySd (U3UYECKUE BEJIMYMHBIL:
AIEKTPUUYECKUN 3apsifl, JIEKTPUUYECKOE MOJIE, HAMPSHKEHHOCTD IO, MOTEHIHA,
Pa3HOCTh TMOTEHIMAIOB, MPU OMUCAHWUU TMPABUIBHO TPAKTOBATH (PU3UYECKUM
CMBICII HCIIOJIb3YeMbIX BEIUYMH, HMX OOO3HAUYCHHUS M E€JIMHUIIBI; YKa3bIBATh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJTMYMHAMU;

aHAIM3UPOBaTh (U3UUECKUE MPOLIECCHl U SIBJICHUS, UCTIONB3Ys (pu3ndeckue
3aKOHBI U MPUHILMIBL: 3aKOH BcemupHoro Tsarorenus, |, Il u Il 3akonst HeloToHa,
3aKOH COXPaHEHUSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
NPUHLUN CYNEPHO3UIUA CHJI, TPUHIUI PABHOMPABUS HMHEPLUHUATBHBIX CHUCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHSI BEILECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHENH KMHETUYECKOM PHEPTUU TEIUIOBOTO JIBMKEHUS MOJIEKYJ C
aOCOJIFOTHOM TeMmmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIEKTPUYECKOro 3apsiga, 3akoH KylioHa, mpu 3TOM pa3iuyaTh CIOBECHYIO
(bOopMyIHPOBKY 3aKOHA, €T0 MaTEMAaTUYECKOE BBIPAKEHUE U YCIIOBUSA (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSACHSTH OCHOBHBIC TMPUHIUIBI JCHCTBUS MAIllMH, MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB; paziuyaTh YCJIOBHsS UX O€30MMACHOTO UCIOJIb30BAHUS B
MMOBCEIHEBHOM KU3HU;

BBITIOJIHATh HKCIIEPUMEHTHI IO HCCICIOBAHUI0 (DU3UYECKUX SBJICHHUN W
MPOIIECCOB C KCIOJIb30BAHUEM MPSIMBIX, U KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpOBaThH BHIBOJIHI,

OCYILIECTBIIATH MPSMbIC U KOCBEHHBIC U3MEPEHUST PU3NUECKUX BEJIUYWH, NPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

MCCIENIOBATh  3aBUCHMOCTH  MEXIy (OU3NYSCKUMU  BEIMYUHAMH  C
WCIIOJIb30BAaHUEM TMPSAMBIX H3MEPEHUH, MPHU 3TOM KOHCTPYUPOBATh YCTaHOBKY,



¢bukcupoBaTh pe3yabTaThl MOJYUYEHHOM 3aBUCUMOCTH (U3UYECKUX BEIMYHH B
BUJIE TaOnMIl U rpauKoOB, A€JaTh BBIBOBI IO PE3yJIbTaTaM MCCIEA0BAHNUS;

co0roAaTh MpaBmiia OE30MACHOTO TPyJla IpU MPOBEACHUHN UCCIIEI0BAaHUN B
pamMKax y4eOHOTro SKCIEpHMEHTa, Y4eOHO-MCCIEN0BATENbCKOM U IPOEKTHOM
JEATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000py10BaHUS;

pemate pacu€THble 3aJauyd C SIBHO 3aJaHHOM (PU3MYECKONH MOEIBIO,
UCTIONB3YS (PU3MUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BbIOMpaTh (PU3UYECKYI0O MOJEIb, BBIICIATh (PU3NUECKHE BETUYMHBI U (DOPMYIIHI,
HEOOXOJMMBbIE ISl €€ pelleHus, MPOBOAUTHh PACUETHl U OLIEHUBATH PEATBbHOCTD
MOJTy4YEHHOTO 3HaUeHUs (PU3NUECKOMN BEININHBI;

pemarhb KayeCTBCHHbIE 3aJaun: BBICTPanBaTh JIOTUYECKH
HEMPOTHUBOPEUMBYIO IIETIOYKY PACCYKIEHUH C HCIOJb30BAHUEM HU3YUYECHHBIX
3aKOHOB, 3aKOHOMEPHOCTEN U (PU3NUECKUX SBJICHUI;

UCIOJb30BaTh  MPU  pEIIEHMH  y4eOHBIX  3a/Jady  COBPEMEHHBIC
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEJCTaBJICHUS y4eOHOW W HAyYHO-TIOMYJISIpHOM MH(pOpMalUy, MOITYYEeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(OPMALIUIO;

OPUBOJUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYXKAIOLIETO MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

HCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUA MO (PU3MKe B MOBCEIHEBHOM >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOIIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpyMIE C BBIMOJHEHWEM PA3IMYHBIX COIMAIBHBIX POJIEH,
IUIAHUPOBaTh pPabOTy TPyNNbl, PAaLUOHAIBHO PpACHpPElesTh OOS3aHHOCTU U
IUIAHUPOBATh JESTENIbHOCTh B HECTaHIAPTHBIX CHUTYallUsAX, OLCHUBATh BKIJIA[
Ka)KJ0r0 U3 YYaCTHUKOB T'PYTIIHI B pELICHHE pacCMaTpUBAEMOM MPOOIeMBbI.

[IpenmeTHble pe3yabTaThl OCBOCHUS MPOrpaMMbl MO (U3UKE K KOHILY
oOyuenus B 11 kiacce:

JE€MOHCTPUPOBATh HA MPUMEpPax poJib U MeCTO (PU3MKU B (POPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUW, B NPAKTUYECKOW NEITENBHOCTH JIOAEH, LETOCTHOCTh U EIUHCTBO
(bu3MYecKoil KapTUHBI MUPA;

YUUTBIBATh TPAHULBl TMPUMEHEHUS H3YYECHHbIX (U3UYECKUX MOJEIICH:
TOYEYHBIN AJIEKTPUYECKUH 3apsif, JIyd CBETA, TOYECUYHBIM UCTOYHUK CBETA, siAECpPHas
MOJIeJIb aTOMa, HYKJIOHHAsh MOJEJIb aTOMHOTO sipa MpH pEHIeHUH (PU3NYECKUX
3az1ady;

pacrno3HaBaTh (U3MYECKUE SIBJICHUS (IIPOLECCHI) U OOBACHATH UX HA OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHN U KBAaHTOBOW (PM3UKU: AJIEKTPUUECKasi IPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMMUYECKOE, MArHUTHOE IEHUCTBUSA TOKA, B3aMMOJEUCTBHUE



MarHuTOB, JJIGKTPOMAarHUTHAas WHAYKIUS, JEHCTBUE MArHUTHOTO IO Ha
MPOBOJHUK C TOKOM W JBIKYIIMICS 3apsjl, 3J€KTPOMArHUTHbIE KOJEOaHUS W
BOJIHBI, TPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPaXCHHE, MPEIOMIICHUE,
uHTephepeHus, audpakuus W MOOJSpU3alUs CBETa, JUCIEPCUs CBETa,
dbotoanekTpudeckuii 3phext (poToaddekT), CBETOBOE JaBICHNE, BOSHUKHOBECHUE
JUHENYaToro CHeKTpa aToMa BOJIOPOJA, €CTECTBEHHAas U HMCKYyCCTBEHHAas
PaIOAKTUBHOCTE;

OMHCHIBATh M3YYEHHBIC CBOWCTBA BEIIECTBA (IIEKTPUUECKHE, MAarHUTHBIC,
ONTUYECKHUE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTD  Pa3IMYHBIX  Cped) H|
AJIEKTPOMATrHUTHBIC SIBIICHUS (TIPOIIECCHI), MCHOJB3YSd (HU3UYCCKHUE BEITUIUHBL:
AIIEKTPUYECKHUI 3apsij, CHia TOKa, JJIEKTPUUYECKOE HAmpsHKEHHE, 3JIEKTPUUIECKOe
COINPOTHUBIIEHUE, PAa3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIDKYINAsA cuia, paboTa TOKa,
WHIYKIMS MarHATHOTO TMOJs, cuia Awmrmepa, cuia JlopeHia, WHIYKTUBHOCTH
KaTyIIKWA, SHEPTUsl SJICKTPUYECKOTO M MArHUTHOTO IMOJEH, MEpPHOJ U 4YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsiji W CWia TOKa B MpoIecce
TapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOSTHUE U
ONTUYECKAs CUJIa JIMH3bI, MPU ONUCAHUM TPABUIBHO TPAKTOBATH (PU3UUYECKUIMA
CMBICII HCIIOJIb3YEMBIX BEIMYMH, WX OO0O3HAYCHUS U EIUHUIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJTMYMHAMU;

OMKCHIBATh HM3YyYCHHBIC KBAHTOBBIC SIBJICHHUS W TIPOIECCHI, HCIIOIB3YS
(bU3MYeCKUe BEIMYMHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETa, SHEPTHUS U UMITYJIbC (POTOHA, IEPHOJ TOTypacnaaa, SHEPTUs CBSI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUW MPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
UCITOJIB3YeMBIX BEJMYMH, WX OOO3HAUEHWS W CIWHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIUE JIAHHYIO (U3HYECKYI0 BEIMYWHY C JPYTUMH BEJIWYMHAMH,
BBIYHCIIATH 3HAYCHHE (PU3NUECKON BETUYNHBIL

aHAIM3UPOBaTh (U3UUECKUE TPOLIECCHI U SIBICHUS, UCTIONB3Ys (pu3ndeckue
3aKOHBI W MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJIeILHOTO
COCOMHEHUSI IPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKkOH BJIEKTPOMArHUTHOU
WHYKIIMU, 3aKOH MPSIMOJUHEHHOTO PACIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHINTEHHa g Gortorddexra,
3aKOH COXPAHEHHS JHEPrUH, 3aKOH COXPAHCHUSI MMITYJhCA, 3aKOH COXPAHCHMSI
AIIEKTPUYECKOTO 3apsia, 3aKOH COXpaHEHHs] MAacCOBOIO 4Mcia, moctynatel bopa,
3aKOH PaJMOAKTUBHOTO pacmaja, MpHu 3TOM pa3indaTh CJIOBECHYIO (DOPMYIHPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE€ BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
IPUMEHUMOCTH;

OTpeNeNnsaTh  HalpaBJICHUE BEKTOpAa HMHAYKIMH MArHATHOTO  TIOJIS
MIPOBOJIHUKA C TOKOM, CHJIbI AMIIepa U cuiibl JIopeHia;

CTPOUTh U ONUCHIBATH H300paKEHHE, CO3/1aBaEMOEC IUIOCKUM 3EPKaJIOM,
TOHKOM JIMH30M;

BBITIOJIHSTh JKCIIEPUMEHTHI 1O WCCIIEIOBAHUIO (PU3UYECKUX SBICHUU W
MIPOIIECCOB C HCIOJIB30BAHUEM MPSIMBIX, U KOCBEHHBIX H3MEPEHHM: TMPU ITOM



dbopmynupoBath MpobiieMy/3amady W THUIOTE3y Y4EOHOTO DKCIIEPUMEHTa,
coOupaTh YCTAHOBKY W3 MPEAJIOKEHHOTO OOOpYyIOBaHUS, MPOBOJIUTH OMBIT U
(opMyIIMpOBaTh BHIBOJIBI;

OCYILECTBIIATh IPSIMbIE U KOCBEHHbIE U3MEPEHUSI PUZNUECKUX BEJTUUMH, [IPU
TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO HM3MEPEHHUS U MCIIOJb30BaThb W3BECTHHIE
METO/Ibl OLIEHKHU MOTPEUIHOCTEN NU3MEPEHU;

UCCIIEZIOBaTh 3aBUCHUMOCTH (PU3NYECKUX BEJIUYMH C MCIOJIb30BaHUEM
OpsMBIX HM3MEPEHUH: IPU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCHPOBATh
pe3yNabTaThl MOTYYEHHON 3aBHCHUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TaOIHIl U
rpadukoB, AenaTh BRIBOBI IO PE3yJIbTaTaM UCCIIECOBAHMUS,

co0roAaTh MmpaBmiia 6€30MacCHOTO TPy/la Py MPOBEACHUH UCCIEIOBAaHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JTaOOPATOPHOTO
000opy10BaHUS;

pemath pacuy€THble 3aJaud C SBHO 3aJaHHOW (PU3NYECKOW MOJEINbIO,
UCIOJIB3Ys (PU3HUECKHUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 33/1a4U
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEIUYMHBI U (HOPMYIIHI,
HEOOXOUMbIE ISl €€ pEelIeHUus, MPOBOAUTH PACYETHI U OLIEHUBATh PEAIbHOCTD
HOJIyYEHHOT'0 3HaUY€HUs (PU3HUECKON BEIIUYUHBL;

pemarb KaueCTBEHHBIE 3a/1auu: BBICTPANBAaTh JIOTHUYECKH
HEIIPOTUBOPEUYMBYIO LIEMOYKY PpACCYKJICHH C HCIOIb30BAHUEM HW3YYEHHBIX
3aKOHOB, 3aKOHOMEPHOCTEN U (PU3HUECKUX SIBICHHUII;

UCIIONb30BaTh  IpPH  pEHIeHMH  Y4eOHBIX  3aJa4  COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
Y TIPEICTABJICHUS YUYEOHOW M HAay4YHO-TIONMYJIIPHON MH(GOPMALIMH, MOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHATTM3UPOBATH MOITYYaEMYI0 HH()OPMAILHIO;

OOBSICHATh MNPUHIUMBI JACUCTBUS MAIIMH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacHOIr0 MCMOJIb30BaHUS B MOBCEIHEBHON
KU3HY;

OPUBOJUTH MPUMEPHI BKJIa/la POCCUICKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE IPOILIECCOB OKPYXKAIOIIEro MHUpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3HMKE B MOBCEIHEBHOW KU3HU
JUIst o0ecrieyeHus: 6€30MacHOCTH MpU OOpalllEeHuH ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUS B OKPYKAIOUIEH Cpele;

paboTath B TpyHIe C BHIIOJIHEHUEM PAa3IMYHbIX COIMANbHBIX POJIEH,
IUIAaHUPOBATH PadOTy TPYNIbI, PAUUMOHAIBHO pacHpenesnsiTh OOSI3aHHOCTH U
IUIAaHUPOBATh JEATEIBHOCTh B HECTAHJAPTHBIX CHUTYalMsIX, OLICHUBATh BKJIAJ
Ka)KJ0r0 U3 YYaCTHUKOB TPYTIIHI B pELICHHE pacCMaTpUBAEMOM MPOOIEMBbI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos
Ne DJIeKTpOHHbIe (LM (POBbIe)
HaumeHnoBaHue pa3/esioB U TeM MPOrPaMMBbI Konrpojbnsie | IIpakrnyeckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pazgen 1. ®UBUKA U METOAbI HAYYHOI'O
MMO3HAHUSA
bubnunoreka LIOK
®du3nKa U METOJIbI HAYYHOTO ITO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro o pasxes ’ bubnunoreka LIOK
pasaeiy https://m.edsoo.ru/7f41bf72
bubnunoreka LIOK
P 2. MEXAHHUKA
ased https://m.edsoo.ru/7f41bf72
bu6mmoreka IIOK
K
HHeMaTHIA > https://m.edsoo.ru/7f41bf72
bubmmoteka IIOK
.
Aunamika https://m.edsoo.ru/7f41bf72
3aKOHBI COXpaHEHUS B MEXaHUK 6 1 1 bubmmorexa LIOK
OB Coxpate © © https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISAPHAS ®U3UKA U
TEPMO/JINHAMUKA
OCHOBBI MONIEKYJIIPHO-KMHETUUYECKOM Teopuun 9 1 bubmorexa LIOK
cHO OHIKYILIPHO STHHECKOR Te0p https://m.edsoo.ru/7f41bf72
OCHOBBI TEpPMOAMHAMUKHI 10 1 bubnmnoreka [JOK



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

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

ArperaTtHble cocTosiHus BeniecTBa. Da3oBbie

bu6nmmoreka LIOK

3 5
epexoabl https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 24
Pazgen 4. JIEKTPOJANHAMMUKA
bu6nmmoreka LIOK
1
UIeKTpOCTATHi 10 https://m.edsoo.ru/7f41bf72
5 ITocTosiHHBIN 2neKTpUYecKuil TOK. TOKH B 12 bubnuorexa [IOK
pa3IMYHbBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22
PeszepBHoe Bpemst 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

TEMATHUYECKOE IINTAHUPOBAHUE

11 KJIACC
KoanuecTBo yacos
Ne HaumeHoBaHue pa3/iesioB U TeM dyekTpoHHbIe (LM pPOBbLIE)
KonTpoabubie | IlpakTnueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTesibHbIE PeCypChl
padoThI padoThI
Paznen 1. SJIEKTPOJIUHAMUKA bubauoreka [JOK
https://m.edsoo.ru/7f41c97¢c
MarnuTHOe none. DJIeKTPOMarHuTHast
1 UHIYKLHS 11 1 3
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
Mexanndeckne 1 QJICKTPOMAIrHUTHBIC
bubmoteka [IOK
1 Kone6anus 9 1
https://m.edsoo.ru/7f41c97c
MexaHU4JecKHne 1 QJICKTPOMArHUTHBIC
bubmunorexa LIOK
2 BOJTHBI 5 1
https://m.edsoo.ru/7f41c97c
Ornruka butmmoreka [IOK
3 10 3

https://m.edsoo.ru/7f41c97c




Uroro no pazgeny

24

Pasznen 3.0CHOBBI CIEIIUAJIbHOM
TEOPUHU OTHOCHUTEJIBHOCTHU

OCHOBHI CTICIHATEHON TECOPHH

bu6nmoreka IJOK
OTHOCHTEIIBHOCTH 4
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
DIIeMEHTHI KBAHTOBOM ONTHKH bubmmorexa [IOK
6
https://m.edsoo.ru/7f41c97c
Crpoenue atoma bubmmorexa [IOK
4
https://m.edsoo.ru/7f41c97c
ATomHOE SIIpO Bubaunoreka [IOK
5
https://m.edsoo.ru/7f41c97c
Hroro no paszneny 15
Pazgea S.OJIEMEHTBI ACTPOHOMUHU U
ACTPO®U3UKHU
DNEMEHTHI ACTPOHOMHUU U aCTPODU3HKH bubnmnoreka [IOK
7
https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 7




Pa3zpnen 6.0BOBIIAIOLIEE IOBTOPEHUE

Ob6o06miaroiee MOBTOPEHHE

bubmuoteka LIOK
4
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
bubmuoteka LIOK
PesepBHOE Bpems 3
https://m.edsoo.ru/7f41c97c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




INOYPOYHOE IINTAHUPOBAHUE

11 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kounrpoabnsie| IIpakruueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
ITocTosTHHBIC MarHUTEI U UX
B3auMOJIcicTBHe. MarHuTHOE T0JIe. bubmuoreka LIOK

1 BekTop MaruuTHOW MHAYKIMHU. JInHUN https://m.edsoo.ru/ff0c9778
MarHUTHOM WHITYKIA
MarauTHoe 1noJie MpoBOJAHUKA C
TokoM. OmbIT DpcTena. Bubmorexa [JOK
2 B3auMo/ieiicTBHE TPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGoparopHas pabota «/3yuenue Bubnuoreka [IOK
3 MArHUTHOTO TOJISt KATYIIKU C TOKOM» 1 https://m.edsoo.ru/ff0c98fe
4 JelicTBue MarHUTHOTO MOJIS Ha 1 Bbubnuroreka [IOK




MPOBOJHKK ¢ TOkoM. Criia Amrepa.
JlaboparopHnas pabora
«HccaenoBanue neicTBus
MMOCTOSTHHOT'O MarHuTa Ha PaMKy ¢

TOKOM»

https://m.edsoo.ru/ff0c9ac0

JelicTBue MarHUTHOTO MOJIS Ha
JBIOKYIIYIOCS 3apsKEHHYIO YacTHILY.
Cuna Jlopenma. Pabota cumsl

Jlopenua

bubmuoreka LIOK

https://m.edsoo.ru/ff0c9df4

OnexTpomMaraHuTHast UHAyKIuA. Ilotok
BEKTOpa MarHUTHOW nHAYKInu. DJ1C
WHAYKIWW. 3aKOH 3JIEKTPOMarHuTHON

uHaykiuu Papanes

JlaboparopHnas pabora
«HMccnenoBanue sBICHUS

3JIEKTPOMATHUTHOW UHIYKITUU»

Bu6nmoreka IJOK

https://m.edsoo.ru/ff0cal50




NHnayxkTuBHOCTS. SIBNIEHUE

camonHaykuud. 3J[C caMOMHTyKITHH.

bu6nmoreka IJOK

8 DHeprusi MarHUTHOTO TOJISI KATYLIKH C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMArHUTHOE TOJIe
TexHuueckue ycTporucTBa U UX
MPUMEHEHHUE: TIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMATHUTBI, JICKTPOBUTATE b,
9
YCKOPHTENHN 3JIEMEHTAPHBIX YACTHII,
HHIYKIIMOHHAS T1€Yb
Oo6o06maronmit ypok «MarHuTHoe Bubnuoreka [IOK
10 noJie. DNEeKTPOMArHUTHAS HHAYKIHSD https://m.edsoo.ru/ffOcab82
KonTponbHas pabota o Teme
bubmuoreka IIOK
«MarHuTHoe nosie.
11 https://m.edsoo.ru/ff0cad58
DJIeKTpOMArHUTHAS HHIYKITUS
CB00OOHBIE MEXAHUYECKUE bubmunoreka IIOK
12

kosebanus. ['apmMoHmUIecKkue

https://m.edsoo.ru/ff0caf06




KoJjieOaHus. Y paBHECHHC
TapMOHHYECKHUX KOJICOaHMI.

IIpespamenue sHepruu

JlaGoparopHnas pabora

«HccnenoBanmne 3aBUCUMOCTH

13 Teproa MajblX KojeOaHuil rpy3a Ha
HUTU OT AJIMHBI HUTU U MACCBI I'py3a»
KonebarenpHbiit kKoHTYp. CBOOOTHBIC
3JIEKTPOMAarHUTHBIE KoJeOaHus B
Bu6nmoreka IJOK
HeaTbHOM KOJIeOaTeTbHOM KOHTYE.
14 https://m.edsoo.ru/ff0cb820
Amnanorus MCKAY MEXaHNYCCKUMU U
3JIEKTPOMAarHUTHBIMHU KOJIEOaHUAMHU
®opmyna Tomcona. 3akoH
bubmuoreka IIOK
COXpaHCHHA SHEPIUU B HICAJIbHOM
15 https://m.edsoo.ru/ff0cb9c4
KoseOaTebHOM KOHTYpe
IIpencraBnenue o 3aTyXarINX Bubmoreka [JOK
16

KoJeOaHusX. BeIHYXIeHHbIE

https://m.edsoo.ru/ffOcbb86




MeXaHHYecKHe Koiiebanus. PezoHaHc.
BLIH}OKI[CHHLI@ OJICKTPOMArHUTHBIC

KoJie0aHus

17

[lepemennsritTok. CHHYCOHTATBHBII
MepeMEeHHBINTOK. MOIIHOCTh
NEPEMCHHOI'O TOKaA. AMHJII/ITYI[HOC u
JeiicTByIolIee 3HaYeHUE CUIIBI TOKa U

HalpsHKEHUA

bubmuoreka LIOK

https://m.edsoo.ru/ff0cbd34

18

Tpancdopmatop. [IpoussoacTso,
nepeiavya u moTpedieHne

BHCKTqueCKOﬁ OHEPTrun

19

YCeTpoHCTBO U IPAKTUYECKOE
[IPUMEHEHUE IEKTPUYECKOTO 3BOHKA,
reHepaTopa epeMEeHHOro TOKa,

JINHUH 3JIEKTpoIepenay

bubmuoreka IIOK

https://m.edsoo.ru/ff0cc324

20

OKOJIOTHYECKNe PUCKU TIPU




MIPOM3BOJICTBE AIEKTPOIHEPTUH.
KynbeTypa ucnons3oBanus
3IIEKTPO3HEPTHH B TIOBCEIHEBHOM

KHU3HU

MexaHn4deckue BOJIHBI, YCJIOBUSL

pacnpoctpanenus. [lepuoa. Ckopocth

bubmuoreka LIOK

21 pacnpocTpaHeHHs U JJTHHA BOJHBI. https://m.edsoo.ru/ff0cca54
[Momepeynblie U TPOJOTBHBIC BOTHBI
3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubnuoreka [IOK

22 3ByKa. BeicoTta ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DJEeKTPOMArHUTHBIC BOJHBI, UX

bubmuoreka IIOK

CBolicTBa U ckopocTk. [lkana

23 https://m.edsoo.ru/ffOccfe0
OJICKTPOMArdiMTHBLIX BOJIH
[IpuHIHAITEI paHOCBA3U U

24 TCJICBUACHUA. Pa3Butne Cpe€acTs

cBs3u. Pagnosiokamus




KontponbsHas pabora «Komebanus u

bu6nmoreka IJOK
25 BOJIHBI»
https://m.edsoo.ru/ff0cc6f8
IIpsamonuHeitHoe pacipocTpaHeHHe
CBETa B OJTHOPOTHOM cpere. bubmmoreka [JOK
26 Toueunslit ncTouHuk cera. Jlyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxeHnne cBeTa. 3aKOHBI
Bu6nmoreka IJOK
oTpaxenus csera. [locrpoenne
27 https://m.edsoo.ru/ffOcd4e0
N300paKEHUIB TIIOCKOM 3epKasie
[Ipenomnenue ceta. [lonHoe
BHYTpEHHeEe oTpakeHue. IIpenenbHblil Bubmmorexa [JOK
28 YroJI MOJHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKeHUs
Jlaboparophas pabora «3mepenne Bubmoreka [JOK
29 MOKa3aTeJsIsl IPEIOMIICHHST CTEKIIa» https://m.edsoo.ru/ff0cd67a




30

JInmsel. [loctpoenne n300pakeHHIA B
nuH3e. PopMyna TOHKON JTHH3BL.

VYBenuueHue JTMH3bI

bu6nmoreka IJOK

https://m.edsoo.ru/ffOcddle

31

Jlaboparopnas pabora
«HccnenoBanue CBOMCTB

M300paKCHUN B JIMH33X»

32

Hucnepcus cBera. CIIOXHBIA COCTaB
6emoro cBera. [[per. JlaboparopHas
pabota «HabnroneHue aucnepcun

CBCTa»

33

Wntepdepennus ceera. Audpaxims

ceta. JJudpakinuonHas pemérka

bubmoreka IJOK

https://m.edsoo.ru/ffOced22

34

HOHepe‘IHOCTL CBCTOBBIX BOJIH.

HOJ'IHpI/I3aLII/I$I CBE€Ta

bubmmoreka IIOK

https://m.edsoo.ru/ffOcf02e

35

Onrtuveckue nprubOOPHI U yCTpoiicTBa U




YCII0OBUA UX 0e30macHoro IIPUMECHCHUA

FpaHI/IHLI MNPUMCHHUMOCTH

Krnaccuueckoit mexanuku. I[loctynatel

bubmuoreka LIOK

36 CIEHATEHOUTEOPUHT https://m.edsoo.ru/ffOcf862
OTHOCUTEILHOCTH
OTHOCI/ITGJII)HOCTI) OAHOBPEMCHHOCTHU.
bubmuoreka LIOK
3amMe/licHHe BPEMEHH U COKpAIlICHUE
37 https://m.edsoo.ru/ffOcfa42
JUTHHBI
OHeprus U UMITYJIbC PEISITUBUCTCKOM
bubmoreka IJOK
yacTuilbl. CBSI3b MACChl C DHEPrUeHn
38 https://m.edsoo.ru/ffOcfc68
HUMITYJIECOM. DHEPTHUs TOKOS
KontponbsHas pabota «Onrtuka.
bubmoreka IIOK
OCHOBBI ClIELIMATIEHON TEOPUU
39 https://m.edsoo.ru/ffOcf6f0

OTHOCHUTCIIbHOCTH

40

®otonsl. Dopmyna [lnanka. Dueprus

bubmuoreka LIOK




Y UMITyJbC (DOTOHA

https://m.edsoo.ru/ffOcfel6

OTKpI)ITI/Ie 1 UCCIICAOBAHUC

dhotoaddekra. Onbite A. T

bubmuoreka LIOK

41 https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonb! poro3adhdekra. YpaBHeHue
bubmuoreka LIOK
OuiHmTelHa 1 poro3addekra.
42 https://m.edsoo.ru/ff0d015e
«Kpacnas rpaanna» potorddexra
Hasnenue ceera. OnbiThl I1. H.
bubmuoreka LIOK
Jlebenena. Xummudaeckoe neiicTBUE
43 https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
MPAKTHUYECKOE MPUMECHEHUE:
44 (hoTosneMenT, HOTOAATUHK,

COJIHCYHAaA 6aTape$1, CBETOOMNO

45

Pemenne 3amay mo reMe «I€MEHTEI

bubmuoreka LIOK




KBAHTOBOM ONTHKH)

https://m.edsoo.ru/ff0d0302

Monens atoma Tomcona. OnbBITEI

Pesep@opzla I10 paCCeAHNIO O-4aCTHUII.

bubmuoreka LIOK

46 https://m.edsoo.ru/ff0d091a
IInanerapHas Mojesb aTOMa
bubmuoreka LIOK
IToctynatel bopa
47 https://m.edsoo.ru/ff0dOafa
Wznyuenne n nornomenne GOTOHOB
Bu6nmoreka IJOK
MIpU TIEPEX0JIe aTOMa C OJHOT'O YPOBHSA
48 https://m.edsoo.ru/ff0dOafa
SHEPTUH Ha Apyroi. Bujel crieKTpoB
BousiHOBBIE CBOICTBA yacTull. BosiHbI
. bubmoreka IJOK
ne bpoitnsa. KopmyckymsipHo-
49 . https://m.edsoo.ru/ff0d0ca8
BoJTHOBOWTyann3M. CIIOHTaHHOE U
BBIHYX/ICHHOE M3ITydeHHE
OTKpBITHE PaTMOAKTUBHOCTH. OIBITHI Bu6miorexa I[OK
50 Pesepdopra no onpezenenmio cocrasa https://m.edsoo.ru/ff0d0fd2

PaaOaKTUBHOI'O U3JIYUCHUA




CgoiicTBa anb(a-, 6era-, raMma-

HU3JIyUCHHA. Bnusnue

51 PaaoaKTUBHOCTH HA YKHBBIC
OpTaHN3MBI
OTKpBITHE IPOTOHA U HEUTPOHA.
Uzoronsl. Anbda-pacnan. Bubmmorexa [JOK
52 DIIeKTPOHHBIIN MO3UTPOHHBIHOETA- https://m.edsoo.ru/ff0d1162
pacnan. 'aMmMa-uznyyeHue
DHeprus CBs3W HYKJIOHOB B sIJIpe.
Snepuble peakuu. AnepHblit
bubmmoreka IIOK
peakrtop. [IpobaeMsl, epCrieKTHBEI,
53 https://m.edsoo.ru/ff0d1356
3KOJIOTUYECKUE aCIIEKTHI SIIEPHOU
SHEPTETHKH
OneMeHTapHbIe YacTULBI. OTKpHITHE Bu6miorexa I[OK
54 Mo3uTpoHa. MeTobl HaOIFOACHUS U https://m.edsoo.ru/ff0d0e38

perucTpanuu 3JIEMEHTAPHBIX YaCTHII.




Kpyrasiii cron «@yHaaMeHTalbHbIE
B3auMOoZeHcTBHAA. ENMHCTBO

(U3NIECKOMKAPTHHBI MUPay

55

Bun 38é3nn0ro HeOa. Co3Be3aus,
SIpKH€ 3BE3/1bl, IUIAHETHI, UX BUAMMOC

nBrokenre. CoaHedyHast CUCTEMa

56

Comnure. ComHeyHast aKTUBHOCTb.

Ucrtounnk sneprun ConHIa u 3BE371

S7

3BE3/1bI, NX OCHOBHEIE
XapaKTEepUCTHUKH. 3BE3/IbI [IABHON
Mocje10BaTeIbHOCTH. BHyTpeHHee
cTpoenue 3B€31. CoBpeMeHHbIE
MIPEICTaBICHHUS O MIPOUCXOXKIEHUH U

spomrony CoJIHIA U 3BE3]T

58

MineunsliillyTe — Hama ["aakTuka.

[Tonoxenune n nemwxenne CoHia B




lNanaktuke. ['anaktuku. YépHbie

ABIPEI B AApaXx raJlaKTHK

Bcenennas. PazOeranue rajakTuk.

Teopus bosblioro B3phiBa.

59 PenmkToBoe m3mydeHue.
Meraranaktuka
Hepemennsie mpo0i1eMbl aCTPOHOMHH

60
KonTposbHas pabora «JaeMEeHTHI

61 ACTPOHOMUH U acTPOPUIUKI
O6o0marommii ypok. Ponb ¢pusuku u
aCTPOHOMHUH B SKOHOMHUYECKOH,
TEXHOJIOTHUYECKOM, COIUAIbHOMN 1

62

3THYECKOH chepax AesiTeNbHOCTH

YCJIO0BCKa

63

Oo6o06maroruit ypok. Posb 1 mecto




(hM3UKH 1 aCTPOHOMHH B

COBPEMEHHOW Hay4YHOH KapTUHE MUpPa

64

O6o0maromuii ypok. Ponpb
(bu3udeckoit Teopun B GOPMUPOBAHUH
MIPEACTABICHUH O (PU3HIECKOMH

KapTHHE MUpa

65

O6o06marommii ypok. Mecto
(bm3ryecKoil KapTHHBI MHpPa B 001IIEM
psoy COBPEMEHHEIX €CTECTBEHHO-

Hay4HBIX [IPEJCTABICHUI O IPUPOJE

66

PesepBHbIif ypok. MarHuTHoe mouie.

DNeKTpPOMarHuTHAS UHYKITUS

67

PesepBHBIil ypok. Ontnka. OCHOBEI
CIENMATBHON TEOPUH

OTHOCHTCIIbHOCTH




68

Pesepusrii ypok. KBantoBas ¢pusmka.
DJIeMEHTHI aCTPOHOMHUH U

acTpou3uKn

bu6nmoreka IJOK

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




YYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O

MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VUEHUKA

®dusuka. 10 knace ./6a3oBbiit ypoBeHs/ Msikuties I'.J1., Byxosues b.b., YUapyrun
B.M. nox penakuueii [Tapde areeBoit H.A.M.IIpocemenne. 2020 r.
®dusuka. 11knacc ./6a30Bsiii ypoBens/ Mskumes I'.JI., bByxosues b.b., Hapyrun
B.M. nox penaknueii [Tapde areeBoit H.A.M.IIpocemenne. 2020 r.

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

bu6mmoreka IJOK

POII

MOBII

Sknacc

MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IPOLHECCA

O0opynoBanne NEHTPA eCTECTBEHHO-HAYYHOH H TE€XHOJIOTHYECKOM
HanpaBJjieHHOCTH «Touka pocra»

YYEBHOE OBOPY /IOBAHUE

JlabopaTopHoe o0opyaoBaHHe

ObOPYJOBAHUE JIJIS1 IPOBEJEHUA JIABOPATOPHBIX, IIPAKTUYECKHX
PABOT, IEMOHCTPAIIM

[IpoexTop. HoyTOyK.






























