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MNOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma no ¢usuke (0a30BbIii YpOBEHb) Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs COCTABJI€HAa Ha OCHOBE TpeOOBaHUN K pe3yibTaram
OCBOCHMSI OCHOBHOM  00pa3oBaTelbHOM  MpPOrpaMMbl  CPEIHEr0  OOIIEero
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
HanpaBiieHHOCTH « Touka poctay, coznmanHoro Ha 6aze MAOY CIII Ne 7.

Ha ©0aze mumentpa «Touka pocra»  obecrmeunmBaeTcsi  peanu3alus
00pa30BaTEeNbHBIX MPOrPAaMM  €CTECTBEHHO-HAYYHOH U  TEXHOJOTHYECKOH
HaIpaBJIEHHOCTEW, pa3pabOTaHHBIX B  COOTBETCTBMM C  TpeOOBaHUSMU
3aKOHOJATEIbCTBA B cdepe o00pa3oBaHUST U C YU4E€TOM PEKOMEHIAIU
denepanabHOTO onepaTopa yueOHoro npeamera « Du3nKay.

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

* JIIS1 pPACIIUPEHUS COICPKAHUS IIKOJIBHOTO (PU3NUYECKOT0 00pa30BaHUS;

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

* JUIA pa3BUTUS JUYHOCTH pedeHKa B mpouecce o0ydeHus (QU3MKe, €ro
criocoOHocTeM, (opMUpPOBaHMS U YAOBJICTBOPEHUS COIMAIBHO 3HAUYUMBIX
WHTEPECOB U MOTPEOHOCTEN;

* Mg paboOThl ¢ OJAPEHHBIMH IIKOJBHUKAMHU, OPTaHU3AIlMd WX PA3BUTHS B
Pa3JIMYHBIX 00JACTAX 00pa30BaTEIbHON, TBOPUECKON JEATCIBHOCTH.

[Ipumenss obGopynoBanue meHTpa «Todka pocTay Ha ypokax, ydaruecs
CMOTYT BBITIOJIHUTH JIa0OpaTOpHBbIE PabOTHl M IKCIEPUMEHTHI 1O TPOrpaMme
ydeOHOoro npeameTa « Ou3nka.

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 — cHCTEeMOOOpa3yomuii
JUTSL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIBKY (U3MUYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHne (U3UYECKUX 3HAHWW  OMpeAeNseT XapakTep MW Pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TOJIYYCHHUS HOBBIX MaTEpHAIOB C 3aJlaHHBIMH CBOMCTBAMHU W JIPYTHX.
W3ydyenne (UMK BHOCHT OCHOBHOW BKJaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydYarommxcs, B (HOpMUpPOBaAHHE YMEHUN MPUMEHSTH
HAyYHBIA METO]I MO3HAHUS TPY BHITIOJIHEHUN UMHU YYE€OHBIX UCCIIEIOBaHUM.

CrepXHEBBIMU d3JIEMEHTaMU Kypca (U3UKH HAa YPOBHE CPETHETrO OOIIETO
oOpa3oBaHus SBISAIOTCS (U3MUEecKue Teopur ((pOopMHUpOBAaHWE TMPEACTABICHUN O
CTPYKTYp€ MOCTPOCHUS (PU3NUYECKON TEOPUHU, POIU (PyHIAMEHTAIBLHBIX 3aKOHOB H
OPUHITUTIOB B COBPEMEHHBIX TMPEJCTaBICHUSX O TMPHUPOAE, TpPaHUIIAX



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

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

dopMupoBaHUE HMHTEpeca MU CTPEMJICHUS OOy4YaloMIMXCI K HAyYHOMY
W3YYECHHIO TPUPOJbI, PA3BUTUE UX HHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

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

dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK Pe3ysibTaTa U3y4eHUs OCHOB
CTpOEHUS MaTepuu U PyHTaMEHTAIBHBIX 3aKOHOB (DH3HKU;

dopMUpOBaHUE YMEHHUH  OOBSICHATH SIBIICHUS C  MCIOJIb30BAHHEM
bU3YeCKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIbCTB;

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

JlocTikeHre 3THUX 1ieJiel 0OecreunBaeTCsl PEIICHUEM CIIeIYIONUX 3a/lad B
mpoliecce u3ydeHus Kypca GU3NKy Ha YpOBHE CPEHETO O0IIero o0pa3oBaHuUs:

[IpuoOpeTrenue cucteMbl 3HaHUN 00 00X (HUIUIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSX,  BKIIOYAs  MEXaHUKY,  MOJEKYJSIpHY0O  (DU3HKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKHY;

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

OcBoeHne cnocoOOB pelIeHUs pa3IMYHbIX 3aJlad C SBHO 3aJaHHOM
dbuznyeckoil MOJENIbI0, 3a/ad, MOAPA3yMEBAIOIIUX CAMOCTOSTEIBLHOE CO3JaHue
(bu3nYeCcKoi MOJIeNTU, COOTBETCTBYIONICH YCIOBUSIM 3a/1a4H;

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

OBnajieHHe METOJAAMHU CaMOCTOSITENIBHOTO TUIAHUPOBAHUS WU IPOBEICHUS
bu3MYeCKUX OKCMEPUMEHTOB, aHalIM3a MW HUHTEpHpeTanuu  UHGOpMaIH,
ONpeIeNICHNs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIIbTaTa;

Co3panue ycnoBuid i pa3BUTUSL YMEHUN MPOEKTHO-HCCIEI0BATEIbCKOM,
TBOPYECKOU JICATEIBLHOCTH.

PabGouass mporpamma peanusyercs Ha ocHoBe YMK — I'.S.Mskuiiesa,
b.b.byxoBueBa, KOTOphI BKIOUEH B (eaepalibHbId MepeuyeHb YYEOHUKOB,
JIOMYIIEHHBIX K HMCIOJIb30BAHUIO MPU PeaTU3alMi UMEIOIIUX TOCYIapCTBEHHYIO
aKKpeAUTAIMI0 00pa30BaTENIbHBIX IMPOrPAaMM HAYaJIBHOTO OOIIEro, OCHOBHOTO
oO11ero, cpeaHero oOmIero oOpa30BaHUsI OpPraHU3AUSMU, OCYIIECTBISIOMIMMU
o0pa3oBaTEIbHYI0  JEATCIBHOCTh U YCTAHOBJIEHUS  TMPEAEIbHOTO  CpOKa
WCIIOJIb30BaHUs UCKITIOUCHHBIX yueOHUKOB" (Ne 858 ot 21.09.2022 1.).

VY4eOHplli maH  00pa30BATENBHOTO  YUPEKIACHUS  MPEAyCMaTpPUBACT
nzydeHue gusuku 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 HEZIEINIO).



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 3aKOHBI U TeOpUH. ['paHUIbl NPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHLIMTO COOTBETCTBUA.

Pons u Mecto pusuku B HOpMUPOBAHHHM COBPEMEHHON HAayYHOU KAPTHUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

JleMoHCTpauuu.

AHanoroBble W HHU(PPOBBIE HU3MEPUTETHHBIE NPUOOPHI, KOMIIBLIOTEPHBIC
JATYUKH.

Paszgea 2. MexaHuka.
Tema 1. Kunemartnka

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 ABUKEHHUH 10 OKPYKHOCTH.

VYyeHnueckuil SKCepUMEHT, J1a00paTOpHbIe PabOTHI



N3ydyeHne HEpaBHOMEPHOIO NBUKEHUS C LIEIBIO ONPEAECIECHNS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHUS MEXKAY IyTSAMH, MPOMACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE PABHBIE IPOMEXKYTKH BPEMEHM TMPHU 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.
HNHepunaibHbIe 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.

Tpenne. Bunsl TpeHus (Iokosi, CKOJIbKeHUsA, KadeHus). Cuiia TpeHus.
Cyxoe Tpenue. Cuna TpeHUsl CKOJIbKEHUS U cuia TpeHus nokos. Koaddumment
TpeHus. Cuia CONpOTUBIICHUS MIPU ABUKEHHUH TEJIA B )KUIKOCTHU UJIH Ta3e.

[TocTynarenbHOE U BpalaTeabHOE 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
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHMYECKOW SHEPTUU CHUCTEMBI TEI.
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 cBsi3u pabOTHI CHIIBI C U3BMEHEHHEM MEXaHUYECKOW SHEPTUH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. Mousiekyisipaasi Gu3srka 1 TEpMOJAMHAMUKA.
Tema 1. OCHOBBI MOJNEKYJISIPHO-KUHETUYECKON TEOPHH.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU U UX ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. uddysua. Xapakrtep IBUKEHUS U
B3aUMOJICMCTBUS 4YacTUI BellecTBa. MoAenum CTpOEHHUsI ra3oB, XKUJIKOCTEU H
TBEPJBIX TE U 00BSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

TermoBoe paBHOBecue. Temmneparypa u e€ namepenue. [llkana temneparyp
Llenbcus.

Mogens wupeanibHOoro raza. (OCHOBHOE YpaBHEHUE  MOJIEKYJISIPHO-
KMHETHYECKOW TEOPHH HJACATIbHOTO raza. AOCONIOTHas TeMIiepaTypa Kak Mepa
CpeOHEW KWHETHMYECKOW SHEPruM TEIUIOBOTO ABMXKEHMs dvactul rasza. lllkama
temneparyp KeneBuna. ['a30Bble 3akoHBI. YpaBHeHUEe MenneneeBa—Knanenpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ IMOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpencTaBlieHWe H3OMPOLECCOB: H30TEPMa, H30X0pa,
n3o0dapa.

TexHuueckue YCTpPOWCTBA M IPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

JleMoHCTpauuu.

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

OnbiTel 10 MU Gy3UN KUIKOCTEH U Ta30B.



Monens OpOyHOBCKOTO TBUKECHHS.

Mogaens onbita [lTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMMO/ICHCTBUSI.

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

OnbITel, WUIIOCTPUPYIOIIUE YPABHEHHE COCTOSIHUS HJICAJIBHOTO Tasa,
U30IPOLECCHI.

Y4eHnYeCKUi IKCIEPUMEHT, TAOOpaTOpHbBIE PabOTHI

Omnpenenenrne mMacchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHHI
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 €€ n3mMeHeHus. KonnuecTBo TemioTsl U pabora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEallbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYCHHUE. Y IeNbHASI TEIIOEMKOCTh BELIECTBA.
KonruecTBO TEIIOTH pH TEIIONEPENAYE.

[lonsitue 06 amuabaTHOM mpouecce. llepBhlii 3aKOH TEPMOIUHAMUKH.
[IpumeHneHnue mepBOro 3akoHa TEPMOJMHAMUKH K u3ompoueccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtmMocTh Po1IeCCOB B IPUPOJIE.

TerutoBple  mammHbl.  [IpuHOWNBI  JEUCTBHS — TEIUIOBBIX — MAIIIMH.
[IpeoOpazoBanusi »HEpPruM B TEIUIOBBIX MaiuHax. KosdduumeHt mnosie3noro
nevictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodphuuMeHT MOJe3HOTrOo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: JBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOW XOJOIUIHHUK, KOHIUITUOHED.

JleMoHCTpauuu.

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

N3menenue BHyTpEeHHEH SHEpTUH (TeMIlepaTyphl) Tejla Py Terionepeaaye.

OnbIT 1o anuabaTHOMY PpACHIMPEHUI0 BO3AyXa (OMBIT C BO3IYIIHBIM
OTHHBOM).

Mogenu mapoBoil  TypOWHBI, JBUTAaTelsl BHYTPEHHEro  CropaHus,
PEaKTUBHOTO JIBUTATES.

YyeHnueckui SKCIepUMEHT, J1a00paTOpHbIE PabOTHI

N3mepenne yaenbHON TEIITOEMKOCTH.

Tema 3. ArperaTHbie COCTOSIHUS BeriecTBa. Da30BbIE MTEPEXOIbI.

[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. AHU30TPONUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaibl. [lmaBienue u
KpUcTayuM3anus. Y aefibHas TerioTa miasieHus. Cyonumarusi.

VYpaBHeHue TermioBoro danaHca.

TexHuyeckne yCTpONCTBA M MPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU TOIYYEHHS] COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YHUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUU.

JleMoHCTpauuu.

CBoiiCTBa HACBHIIIIEHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObI U3MEpEeHUs BIAXKHOCTH.

Ha6nronenue HarpeBaHusl v IUIABJICHUST KPUCTAJUTMYECKOTO BEIIEeCTBA.

JleMoHcTpalusi KpucTasioB.

Y4yeHnvueckuit SKCIIepUMEHT, J1a00paToOpHbIe PaObOTHI

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Paznen 4. DiaekTpoauHaMMKA.
Tema 1. DnekTpocraruka.

ONeKTpu3alms Tell. OJJNEKTpUYEeCKUW 3apsan. JlBa BUIa SIEKTPUUYECKHUX
3apsinoB. IIpOBOJHUKM, OUANEKTPUKU W MOJYNPOBOAHUKHU. 3aKOH COXPaHEHHS
ANEKTPUUYECKOTO 3apsia.

Bzaumopeiicteue 3apsinoB. 3akoH Kynona. TodedHBIM 3IEKTPUYECKUN
3apsaa. Onexkrpudeckoe mnojue. Hanpssk€HHocTh snekTpudeckoro mnouist. [IpuHuumn
CYNEpPHO3ULIUNA DICKTPUUYECKUX Mojed. JIMHUM HanpssKEHHOCTH 3JIEKTPUUYECKOTO
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 aIllapar, CTPYWHBIN IIPUHTED.

JleMoHCTpauuu.

VY CTpONCTBO M MPUHLNI IEUCTBUSA JIIEKTPOMETPA.

B3auMopelicTBrE HA3NEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE T0JIE 3aPSIKEHHBIX TEJ.

[TpoBOIHUKH B DIIEKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTATUYECKAs 3alUTA.

JIMPAEKTPUKH B AJIEKTPOCTATUYECKOM TIOJIE.

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 3JIEKTPUUECKUI TOK. TOKM B pa3InyHbIX Cpeaax.

OJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
Hcrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LEHH.

DJIEKTPUYECKOE CONPOTUBIICHHUE. Y IEIBHOE CONPOTHUBIICHUE BELIECTBA.
[TocnenoBaTenpHOE, TApAIENbHOE, CMEIIAHHOE COETMHEHUE TIPOBOITHUKOB.

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

DNeKTpoABMKYLIAsl CHJIa U BHYTPEHHEE CONPOTHUBIIEHHE MCTOYHUKA TOKA.
3akoH Oma 111 MOJTHOM (3aMKHYTOM) 3JIeKTpHUYecKor 1enu. KopoTkoe 3aMbIKaHue.

DONeKTpoHHass  MNPOBOAMMOCTh  TBEPABIX  METANIOB.  3aBHCHUMOCTH
COMPOTHUBJIEHUSI METAJUIOB OT TeMrepaTypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKUNA TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX ITy4YKOB.

[TonynpoBonuuku.  CoOCTBEHHass W IpUMECHas  IPOBOJUMOCTH
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, HWCTOYHHKU TOKa, OAJIEKTPOHArpeBaTElbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIA AUO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, MOTYIIPOBOAHUKOBBIN TNOM, rajJbBaHUKA.

JleMoHCTpanuu.

N3mepeHne cuitbl TOKA U HANIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUAJUHIAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
IJIOILIA/IN TIONIEPEYHOI0 CEYEHUs U MaTepHraa.

CMmelaHHOE COeIMHEHNE ITPOBOIHUKOB.

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

3aBUCUMOCTB COIPOTHUBIICHHS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

NckpoBoit pa3psaa U IpOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

VY4yeHnueckuil SKCIIepUMEHT, JIa0OpaTOpHbIE PAOOTHI

N3ydenne cMEmaHHOro COEIMHEHUS PEZUCTOPOB.

N3MepeHne 3aeKTpOABUKYIIEN CUIIbI UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
CONPOTHUBJIEHUS.

Habmronenue amekTpoimsa.

MexnpeaMeTHbIe CBA3H.



N3yuenue kypca ¢uszuxu 6azoBoro ypoBHsa B 10 kjacce oCyIeCTBISETCS C
y4€TOM COJEpKATEIbHBIX MEXIPEAMETHBIX CBSI3€i C KypcaMu MaTeMaTHKH,
OMOJIOTHH, XMMHHU, Te0orpaduu U TEXHOJIOTUH.

MesxIpeaMeTHbIe MOHSTHS, CBSI3aHHBIE C HM3YYEHHEM METOJO0B HAYy4HOTO
NO3HAHUS: SIBJICHME, HAYYHbBIH (akT, runoresa, (u3nyeckas BETUYMHA, 3aKOH,
Teopwsi, HaOJI0ACHNE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJIEIb, U3MEPEHHUE.

MareMaTika: pelieHHe CHCTEMbl ypaBHEHHH, JuHEHHas (yHKIus,
napaboia, runepooia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIAECTBO,
BEKTOPBI M UX MPOCKIIMU HA OCH KOOPJAUHAT, CII0KEHUE BEKTOPOB.

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

XuMusi: JUCKPETHOE CTPOCHUE BELIECTBA, CTPOECHHUE aTOMOB M MOJEKYI,
MOJIb BEIECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEJ, KUAKOCTEN U
ra3oB, JJICKTPUYECKUE CBOWCTBA METAJIOB, 3JIEKTPOJIMTHYECKAsl UCCOLMALNA,
rajJbBaHUKA.

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

TexHonorus: npeoOpazoBaHuE ABMXKEHUN C MCIIOJIB30BAHHMEM MEXAaHU3MOB,
yu4€T TpeHusi B TEXHHUKE, MOALIMIHUKU, MHCIIOJIb30BAHUE 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, 3JIEKTPOCTATHUYECKas 3alllMTa, 3a3eMJICHHE AJIEKTPOIpHUOOpOB,
KCEPOKC, CTpYWHBIT IPUHTED, AJIEKTpOHArpeBaTeIbHbIC puOOpHI,
AIIEKTPOOCBETUTENBHBIE IPUOOPHI, TATbBAHUKA.

11 KIIACC

Paznen 4. DiekTpoauHamMuka.
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 mojie MNPOBOJHMKA € TOKOM. KapThHa JWHWUNA WHIYKIUU
MAarHUTHOI'O TOJISL JUIMHHOTO IPSIMOTO NPOBOAHMKA U 3aMKHYTOIO KOJIBLIEBOTO
MPOBO/JI-HUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmoaencTBue npoBOIHUKOB
C TOKOM.

Cuna Amnepa, €€ MO1yJib U HallpaBJICHUE.

Cuna Jlopenua, €€ MoOIyidb W HampaBieHHE. J[BUKEHUE 3apsSKEHHOMN
YaCTHUIIBI B OJHOPOIHOM MarHUTHOM MoJjie. PaGoTa cunbl Jlopenia.



SIBneHne HneKTpoMarHuTHOM HMHAYKIUU. [IOTOK BekTOpa MarHUTHOU
WHIYKIUU. OJEKTPOJABMXKYIIAA CWIa HWHAYKUUH. 3aKOH AJIEKTPOMAarHUTHOU
uHaykunu @apanes.

BuxpeBoe »snekTpuueckoe moje. OJIEKTPOABWKYIIAsS Cujla HHAYKIUU B
MIPOBOJHUKE, IBHXKYILEMCS IOCTYMATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuno JleHua.

NHnykTuBHOCTh. SIBIIEHHE CaMOMHAYKUHUH. OJNEKTPOABMKYIIAS CHJA
CaMOUHTYKIIHH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIe.

TexHuyeckre yCTpOMCTBA W MPAKTHUYECKOE MPUMEHEHHE: MOCTOSHHBIC
MarHuThl, BJEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIU DSJIEMEHTapHBIX
YaCTUIl, UHAYKIIMOHHAS [1€Yb.

JleMoHCTpauuu.

OmneIT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO MTyYKa MarHUTHBIM IOJIEM.

JIuHMY UHIYKIIUY MarHUTHOTO TOJIS.

B3anmoneiicTBre 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

SBNeHNE IEKTPOMArHUTHON UHIYKIUU.

IIpaBuino Jlenna.

3aBUCUMOCTD 3JEKTPOABMIKYIICH CHUIIbI MHAYKIIUU OT CKOPOCTH U3MEHEHUS
MarHuTHOTO MOTOKA.

SBneHue cCaMOMHAYKITUH.

YueHnueckuit SKCIEPUMEHT, 1a00paTOPHBIE pabOTHI.

N3ydeHne MarHuTHOTO MOJISl KATYIIKU C TOKOM.

Uccnenosanue AeiiCTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHIAYKIIUH.

Paspnen 5. KosieOanust 1 BOJTHBI.
Tema 1. Mexanudeckue 1 2JIeKTPOMarHUTHBIE KOJICOaHUsI.

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

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 3aTyxarMmux KojaecOaHusx. BeIHY ) 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, nepenavya u nMoTpedIeHUE AMEKTPUIECKON
SHEPIruM. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE JIEKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

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

JleMoHCTpauuu.

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

Hab6nronenue 3aTyxarommx KoJaecOaHmii.

HccnenoBanne CBOWCTB BBIHYXICHHBIX KOJI€OaHUH.

Habmronenue pezonanca.

CBOOOHBIE AEKTPOMArHUTHBIE 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 IKCIIEpUMEHT, J1a0OpaTOPHBIE 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. MexaHNUYECKHUE U DIEKTPOMArHUTHBIE BOJHBI.

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 CIIOBUS U3JIYYEHUS 3JIE€KTPOMATrHUTHBIX BOJIH.
B3aumnuas opuentaiusi BektopoB E, B, vV B anekTtpomaruutHoil BosiHe. CBoMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XXEHUE, MPEJOMIICHUE, MOspu3aIus, nudpaxius,
uHTepdpepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMarHUTHBHIX BOJH. [[puMeHeHNe 3JIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHLMIIBI paIMOCBA3U U TENEBUACHUSA. Pagnookaus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIECH CPEbI.

TexHuyeckre yCTpOWCTBa M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasi JUAarHOCTUKA B TEXHUKE M MEAMIIMHE, pajaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neys.

JleMoHCTpauuu.

OObpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOIO0JIbHBIX BOJIH.



Koneouromieecs Te0 Kak HCTOYHUK 3BYKa.

HaGnronenue otpakeHus: U NIPeTOMIICHUS] MEXaHUYECKHUX 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, MOJSIpU3alus, AMPPaKIus, UHTEpPEepeHIus.

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.

[Ipenomnenue cBeta. 3akOHbI TMpeJOMJICHUST cBeTa. AOCOMIOTHBIM
nokaszarenb npenomiieHus. [lonmHoe BHyTpeHHee oTpaxkeHue. IlpenenbHblil yroi
MIOJTHOTO BHYTPEHHETO OTPAXKEHUS.

Hucnepcus cseta. CioxHbIi cocTaB Oesoro cBera. LBerT.

CobOuparouie u pacceuBaroue JUH3bL. ToHkasg muH3a. DOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOW JuH3blL. [locTpoeHnue uzoOpaxkeHHil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Hutepdepenius cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOAEHHWS MAaKCUMYMOB M MHUHHUMYMOB B HUHTEP(PEPEHILIMOHHON
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.

[Tonapu3zanus ceera.

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

JleMoHCTpauuu.

[IpsiMonuHeHOEe pacHpOoCTpaHEHUE, OTPAKEHHWE W TPEIOMIICHHE CBETa.
OnTuyeckue mpuodOpBHI.

[TonHoe BHyTpeHHEe oTpaxkeHre. Mojiellb CBETOBOA.

UccnenoBanue cBONCTB N300pakeHUN B JIMH3aX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmronenue natepdepeHnu crera.

Ha6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[TonyueHnue cnekTpa ¢ MOMOIIBIO TPU3MBL.

[Tomydyenue cnekTpa ¢ mOMOIIbI0 JUGPAKIIMOHHON PEIIETKY.



Ha6nronenue nonsipuzanuu cBeTa.

YyeHnueckuit SKCIIepUMEHT, J1a00paTopHbIe PabOTHI

N3MmepeHune nokazaress npeioMJIeHUs CTEKIa.

WccnenoBanue cBOMCTB N300payKeHU B JIMH3AX.

Hab6nronenue nucnepcuu cBera.

Pa3znesn 6. OCHOBBI CIeNUAJIBHON TEOPHUH OTHOCUTEIHLHOCTH.

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

OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeJICHUE BPEMEHH U COKpaIIEHUE
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. Popmyna Ilmanka cBa3u 3Hepruum (OTOHA C €ro YacCTOTOM.
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.

XUMHYECKOE JICHCTBUE CBETA.

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

JleMoHCTpanuu.

®oT03(¢QheKT HA YCTAaHOBKE C IMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeMHEro GpoTodddekra.

Ceeronuon.

Conneunast 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 ypOBHEW SHEPTUM aTOMa BOJAOPOA.

BonnoBele cBoiicTBa yactull. Bosnsl ne bpoina. KopnyckyisipHO-BOIHOBOM
JTyaJIu3M.

CnoHTaHHOE W BBIHYJICHHOE U3JIyYEHHE.

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

JlemoHcTpanum.

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
pagunoaktuBHOCcTH.  OmbiTel  Pesepdopaa  mo  ompeneneHuto  cocraBa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, ramMMma-u3IydCHHS.
Biusitnue paagnoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHEe npoToHAa U HelTpoHa. HyknonHas monens sapa I'eiizenOepra—
WBanenko. 3apsa sapa. MaccoBoe yucio sapa. M30Tormsl.

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

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

SnepHble peakuuu. JleneHue u CUHTES s1I€Ep.

Anepnsiii peaktop. TepmosiaepHbii cuHTe3. [IpoOGieMbl M MEPCHICKTUBBI
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 NMPAKTUYECKOE TPUMEHEHHE: TO3UMETP, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

JleMoHCTpauuu.

CUYE€TYMK MOHUBUPYIOIINUX YACTHII.

YyeHnueckui SKCIepUMEHT, J1a00paTOpHbIE PaOOTHI

UccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3HKH.

OTtanbl pa3BUTUA acTpoHOMUHU. IIpukiiamHOE W MUPOBO33PEHUECKOE
3HAYEHHUE aCTPOHOMHHU.

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

ConHeuHas cucrema.

Counnne. CosHeuHass akTUBHOCTh. McTtounHuk sHeprum ConHUA U 3BE3.
3BE31BI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOW IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEILHOCTU. BHYTpeHHEE CTpOEHHE
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU W 3BOoIMK CoJiHIA U
3BE31. DTanbl )KU3HH 3BE3I.

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



Bcenennas. Pacimupenue Beenennoit. 3akon Xa066:ma. Pazoeranue ranakTuk.
Teopus bonpiioro B3peiBa. PEMKTOBOE M3ITyUEeHHUE.

Macmradnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yyennueckue HaOIIOICHHUS.

Ha6nronenus: HeBOOPYKEHHBIM TJIa30M C MCMOJIb30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUHN I ONPeeNICHUs MOJI0KEHNUS HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1usl CeBEpHOro MOIYyIIapus U IPKUE 3BE3/BI.

Ha6monenus B Teneckon Jlynsl, mianet, Maeunoro IlyTtu.

Ob6o061aro1iee TOBTOPEHHUE.

Ponp ¢u3ukn u acTpoHOMHM B HSKOHOMHYECKOHW, TEXHOJIOTHYECKOM,
COIMAJIBHON M ATHYECKOH chepax MesaTeTbHOCTH YEIOBEKa, POJIb M MECTO (PU3UKHU
¥ aCTPOHOMHHU B COBPEMEHHOM HAYyYHOW KapTUHE MUPA, POJb (HPU3HUECKON TEOPUHU
B (GOpPMHpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, 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,
OHOJOTHH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

MexXnpeaMeTHbIE TIOHSTHUS, CBSI3aHHBIE C MU3YYCHUEM METOJ0B HAYYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumoresza, (uanyeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SKCIIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

MareMaTtuka: peElIICHUE CHUCTEMbl YpPABHEHUH, TPUTOHOMETPUYECKHUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbLHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYyp 1 00bhEMa Tell.

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

XUMHUSL: CTPOCHHE aTOMOB M MOJEKYJ, KPUCTAJUIMYECKasi CTPYKTypa
TBEPABIX  TEJN, MEXaHU3Mbl  OOpa30BaHMsI  KPUCTALIUYECKON  PEmIETKH,
CIEKTPAJIBHBIA aHAIN3.

['eorpadusi: marHuTHbIE TMOJIOCAa 3€MJIM, 3JIEKH MArHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKaA3aHUE 3eMIICTPSCCHUIA.

TexHonorusi: JHUHUM DHJIEKTpONepenady, TEeHEpaTop MNEPEMEHHOTO TOKa,
AJIEKTPOJIBUTATENIb, WHAYKIHUOHHAs II€Yb, pajap, pPaguoONpUEMHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
coJIHEeUHas barapes.



IIJIAHUPYEMBIE PE3VJILTATHI OCBOEHUS MTPOTPAMMABI IO
®U3UKE HA YPOBHE CPEJHEIO OBIIETO 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

JInyHOCTHBIE pE3yibTaThl OCBOEHUA YyueOHOro mpeamera «DuU3UKa»
JOJDKHBI OTPakaTh TOTOBHOCTH M CITIOCOOHOCTH OOYYAIOIITNXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIUOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
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 POCCUMCKOTO OOIIECTBA;

OPUHATHE  TPAJAUIMOHHBIX  OOIIEYEIIOBEUECKHX T'yYMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
o0l11ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIIbHONW OpraHU3alINY;

YMEHHE B3aUMOJIEUCTBOBATh C COIIMATIBHBIMU UMHCTUTYTaMU B COOTBETCTBUU
¢ uX QyHKIMSIMU U Ha3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU ESATEIBHOCTH;

2) NaTpUOTUYECKOTO BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJIECHTUYHOCTH,
NaTpUOTU3MA;

[EHHOCTHOE OTHOUIEHHWE K TOCYyJapCTBEHHBIM CHUMBOJIAM, IOCTHKEHUSIM
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 PEIICHUS,
OPUCHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHME JIMYHOTO BKJIaJa B MIOCTPOCHUE YCTOMYMBOTO Oy IyIIIEro;

4) 3CTETHYECKOTO BOCITUTAHUS:

ACTETUYECKOE OTHOIICHUWE K MHPY, BKJIIOUAs OCTETUKY HAYyYHOTO
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
Oynymiei mpodeccuu M peaaTn30BbIBaTh COOCTBCHHBIC KU3HCHHBIC TIJIaHbL;

TOTOBHOCTB U CIIOCOOHOCTH K 00Pa30BaHUIO M CaMOOOPa30BaHUIO B 00JIACTH
(bU3UKY HA IPOTSHKEHUN BCCH JKU3HM,

6) KOJOTHYECKOr0 BOCITUTAHMS

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

IJIAHUPOBAHUE W OCYUIECTBJICHUE JEWCTBUM B OKPYXKAIOIIEH 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(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, 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 moctuxeHus: IMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MTPOTPaAMMBbI
mo ¢u3MKEe IS YPOBHS CpEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs

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

HMOIIMOHAJIBHOE COCTOSIHME, BHUJAETh HANpPABJICHHUS PAa3BUTUA COOCTBEHHOU
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 OTKPBITHIM HOBOMY;

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

SMIATHM,  BKJIIOYAIOMIEH  CIOCOOHOCTh  TMOHHMMATh  SMOIMOHAIBHOE
COCTOSIHME JIPYTHX, YUUTBIBATh €0 MPHU OCYIIECTBICHUU OOIIEHUSI, 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 OCBOCHUS IMPOTPaMMBbI CPEIHEr0 OOIIETo
o0pa3oBaHus JI0JDKHBI OTPaXkKaTh:

OBnajzicHNE YHUBEPCAJIbHBIMU MO3HABATEILHBIMH /1€l CTBUSIMH .

1) 6a30BBIE JIOTHYECKHUE ICUCTBUS:



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

OMpeNensaTh LENN ACSITeNIbHOCTH, 3a/laBaTh MapaMmeTpbl U KPUTEPUH UX
JIOCTHKEHUS,

BBISIBJISIT  3aKOHOMEPHOCTH W TIPOTHUBOPEYMsT B  pPaccMaTpUBAEMBbIX
bu3NYeCcKuX SIBICHUSIX;

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

BHOCHUTh KOPPEKTHBBI B  JESTEIBHOCTb, OIICHUBAaTh COOTBETCTBHE
pe3yJIbTaTOB LIETSM, OLIEHUBATH PUCKH MOCIIECCTBUHN 1€ATEeIHHOCTH;

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

pa3BUBaTh KPEATUBHOE MBIIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 6a30BBIE UCCIIEIOBATENBCKUE 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 CAMOCTOSATEIBHOMY MOUCKY
METOJIOB pelIeHHs 3aiaud (PU3MUECKOrO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJI0B IO3HAHUS;

BIIQ/JIETh BUJAMHU JIEATEIBHOCTH IO TIOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEPIIPETallY, MPeoOpa3OBaHUI0 M TPHUMEHEHUIO B PAa3IMYHBIX YYEeOHBIX
CUTYallUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00J1acTH (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 IOJYyYEHHBIE B XOJE pELIEHUS 3aJaud 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, OIICHUBATH TPUOOPETEHHBIN 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 MPOOIEMBI U 337a4H, TOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

3) pabota ¢ uapopmaImei:

BJIaJIeTh HABBIKAMU TOJTY4YCHHUS HHPOpMAIH (PU3UIECKOTO COACPIKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CUCTEMATHU3AIMIO U HWHTEPIpPETANuio MHPOPMAIMKU PA3IUYHBIX BHUIOB U (HOpM
IpECTaBICHNUS;

OLIEHHBAThH JOCTOBEPHOCTHh UH(OpMALINH;



UCIIONIb30BaTh  CpPEACTBA HMH(POPMAIMOHHBIX M  KOMMYHHMKAIIHOHHBIX
TEXHOJIOTUI B PEIIEHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3ajlad ¢ coOiofeHrueM TpeOOBaHUN JProHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepexeHusi, TMPaBOBBIX M  ATHUYECKUX HOPM, HOpPM
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 yHUBePCAJIbHBIMUA KOMMYHUKATHBHBIMY /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 M3Jaratb CBOK TOUYKY 3PEHHUS C HCIIOJIb30BAHHEM
SA3BIKOBBIX CPEJICTB.

2) COBMECTHAsI ICATCIILHOCTb:

NOHMMAaTh ¥ UCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON UM MHIAUBUIYAJIBHON
paboThI;

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

MPUHUMATh LEJIHM COBMECTHOM JIEITEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ MNOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4yeCTBO CBOEr0 BKJAJa M KaXJOro y4YacTHMKA KOMaH[bl B
oOIIMiA pe3ybTaT M0 pa3padOTaHHBIM KPUTEPUSIM;

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

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETHMYECKOE TIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, 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;

CaMOCTOSTENIbHO COCTAaBJISTh IUIAH PEIICHUS PAcCUETHBIX M KAYECTBEHHBIX
3aJlay, TUTaH BBIMOJIHEHUS MPAKTUYECKON paboThl C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

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



OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (OPMHUPOBAHUIO M TPOSBICHUIO JPYAULMHA B OOJIACTH
(bU3HKH, TOCTOSTHHO MOBBINIATH CBOWM 00pa30BaTEeNbHBIN U KYJIBTYPHBIN YPOBCHb.

2) CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYAIlMsIM, BHOCHUTh KOPPEKTHBEI B JEATEIHHOCTD,
OILICHUBATh COOTBETCTBUE PE3YJIHTATOB IICIISIM;

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

MCITOJTh30BaTh MPUEMBI pe(IICKCHH 71T OIIEHKH CUTYaIliH, 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 ce0sl, MIOHWMAast 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:

JIEMOHCTPUPOBATh Ha MPUMEpax pojib U MeCTO (PU3MKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B MPAKTUYECKON JACATEIBHOCTH JIOIEH;

VUYUTHIBATH TPAHUIBI TMPUMEHEHUS U3YYEHHBIX (PU3MUECKUX MOJICIICH:
MaTepualibHas TOYKa, MHEepLHUAJIbHAs CUCTEMa OTCYETa, aOCOIIOTHO TBEPAOE TEO,
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 TajeHue TeJ, JBWUKEHUE 10 OKPYKHOCTH, WHEPIHS,
B3aumojeicTeue Ten, nuddys3us, OPOYHOBCKOE NBIKEHHE, CTPOEHUE KUIKOCTEH
U TBEPBIX TEJ, U3MEHEHHE 00bEMA TeJl MPU HATPEBAHUH (OXJIAKIECHUH ), TETUIOBOE
paBHOBECHE, HWCHAPEHUE, KOHJCHCAlUs, IJIABJIICHUE, KPUCTAJIM3ALUs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, MOBBIIIICHUE JIaBJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
COCyZ€, CBS3b MEXKAY MapaMeTpamMu COCTOSIHMS Ta3a B H30Ipolieccax,
AIEKTPU3AIMUA TEJ, B3AUMMOJICUCTBUE 3aPSJIOB;

OTHUCBHIBATh MEXAHWYECKOE JBUKEHUE, MCIOJIb3Ys (PU3MUECKHE BEITUYUHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHWE, Macca Tela, CHIa,
UMITYJIbC Te€Jla, KUHETUYeCKasi SHEprus, MOTEHIHAIbHAS SHEPIrusi, MeXaHudecKas



paboTa, MeXaHUYECKass MOIINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3yeMbIX BEJIMYMH, WX OO0O3HAYEHUS M €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIOUIUE JTAaHHYIO (U3UYECKYIO BEJIMUYUHY C APYTUMU
BEJTMYMHAMU;

ONMKCHIBATh W3YYCHHBIC TEIUIOBbIE CBOMCTBAa TEJl M TEMJIOBBIC SIBICHMUS,
UCTIONIb3Ysl (DU3MYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi SHEPIHsl XaOTHUECKOTO JBUXKEHUS MOJIEKYJ, CpEIHEKBaApaTUYHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSA SHEprusi, padoTa rasa,
KO?(O(PUIMEHT TMOJE3HOTO JCUCTBUS TEIUIOBOTO JBUTATEINSA, IPH OINKCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCTOJIB3YEMBIX BEIWYWH, WX
0o0O3HAaUeHUs W EAWHUIIBI, HAXOMUTh (OPMYJIBI, CBS3BIBAIONINE JaHHYIO
(GU3UYECKYIO BETMYHUHY C IPYTUMH BEIIMUYNHAM;

ONUCHIBATh  M3YYCHHBIE  JJICKTPUYECKHE  CBOMCTBAa  BEIECTBA U
NEKTPUUECKUE sBJICHUS (TIPOLIECCHI), MCHOJB3ySd (U3UYECKUE BEJIMYMHBIL:
AIEKTPUUYECKUN 3apsifl, JIEKTPUUYECKOE MOJIE, HAMPSHKEHHOCTD IO, MOTEHIHA,
Pa3HOCTh TMOTEHIIMAIOB;, TMPU OMHCAaHUU TNPABWIBHO TPaKTOBaTh (PU3MUYECKUN
CMBICII HCIIOJIb3YeMBIX BEJIWYMH, HMX OOO3HAUYCHHs M €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJTMYMHAMU;

aHAIM3UPOBaTh (U3UUECKUE MPOLIECCHl U SIBJICHUS, UCTIONB3Ys (pu3ndeckue
3aKOHBI U MPUHILMIBL 3aKOH BcemupHoro tsarotenus, |, Il u Il 3akonst HeloToHa,
3aKOH COXPaHEHUSI MEXAaHMYECKOW DSHEPruU, 3aKOH COXPaHEHUsI HWMITYJIbCa,
NPUHLUN CYNEPHO3UIUA CHJI, TPUHIUI PABHOMPABUS HMHEPLUHUATBHBIX CHUCTEM
OTCU€Ta, MOJICKYJAPHO-KMHETUYECKYI0 TEOPUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHENH KMHETUYECKOM PHEPTUU TEIUIOBOTO JIBMKEHUS MOJIEKYJ C
aOCOJIFOTHOUM TeMmmepaTypoi, NMEPBbIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHUS
AIEKTPUYECKOro 3apsiga, 3akoH KylioHa, mpu 3TOM pa3iuyaTh CIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUSA (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSACHSTH OCHOBHBIE TMPHUHIUIBI JCHCTBUS MAaIllMH, MPUOOPOB H
TEXHUYECKUX YCTPOWCTB; paziuyaTh YCJIOBHsS UX O€30MMACHOTO UCIOJIb30BAHUS B
MMOBCEIHEBHOM KU3HU;

BBITIOJIHATh HKCIIEPUMEHTHI IO HCCIEIOBAHUIO (DU3UYECKUX SIBICHUN U
MPOIIECCOB C KCIOJIb30BAHUEM MPSIMBIX, U KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopmynupoBath mpobiieMy/3aadyy M TUIOTE3y Y4eOHOro HKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpOBaThH BHIBOJIHI,

OCYILIECTBIIATH MPSMbIC U KOCBEHHBIC U3MEPECHUS (DU3NUECKUX BEJIUYUH, TIPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

MCCIENIOBATh  3aBUCHMOCTH  MEXIy (OU3NYSCKUMU  BEIMYUHAMH  C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHHI, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,



¢bukcupoBaTh pe3yabTaThl MOJYUYEHHOM 3aBUCUMOCTH (U3UYECKUX BEIMYHH B
BUJIE TaOnMIl U rpauKOB, A€JaTh BbIBOJBI IO PE3YJIbTaTaM MCCIEAOBAHNUS;

co0roAaTh MpaBmiia OE30MACHOTO TPyJla IpU MPOBEACHUHN UCCIIEI0BAaHUN B
pamMKax y4eOHOTrO SKCIEpUMEHTa, 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
BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (DU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOUMbIE NIl €€ pEIIeHHUs, MPOBOJUTH PAcu€Thl M OLICHHWBATh PEATbHOCTDH
MOJTy4YEHHOTO 3HaUeHUs (PU3NUECKOMN BEININHBI;

pemarhb KayeCTBCHHbIE 3aJaun: BBICTPanBaTh JIOTUYECKH
HEMPOTHUBOPEUHMBYIO IIETIOYKY PACCYKICHUH C HCIOIb30BAHHEM HW3YyUEHHBIX
3aKOHOB, 3aKOHOMEPHOCTEN U (PU3NUECKUX SBJICHUI;

UCIOJb30BaTh  MPU  pEIIEHWH  Yy4eOHbIX  33Jad  COBpPEMEHHbIE
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/la POCCUICKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYXKAIOLIETO MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

WCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA N0 (DU3HKE B MOBCETHEBHOW 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 BBIMOJHEHUEM PA3IUYHBIX COLHUAIBHBIX POJICH,
IUIAHUPOBaTh pPabOTy TPyNNbl, PAaLUOHAIBHO PpACHpPElesTh OOS3aHHOCTU U
IUIAHUPOBATh JESATENIbHOCTh B HECTaHAAPTHBIX CUTYyallMsIX, OLEHUBATh BKJaj
Ka)KJ0r0 U3 YYaCTHUKOB T'PYTIIHI B pELICHHE pacCMaTpUBAEMOM MPOOIeMBbI.

[IpenmeTHble pe3yabTaThl OCBOCHUS MPOrpaMMbl MO (PU3HKE 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
(bu3MYecKoi KapTUHBI MUDA;

YUUTBIBATh TPAHULBl TMPUMEHEHUS H3YYECHHbIX (U3UYECKUX MOJEIICH:
TOYEYHBIN AJIEKTPUYECKUN 3apsijl, Jy4 CBETA, TOYECYHBIM UCTOYHUK CBETA, sAECpPHas
MOJIeJIb aTOMa, HYKJIOHHAsh MOJEJIb aTOMHOTO sipa MpH pEHIeHUH (PU3NYECKUX
3az1ady;

pacrno3HaBaTh (GU3NYECKUE SABJICHUS (IIPOLIECCHI) U OOBICHITH UX HA OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHN U KBAaHTOBOW (PM3UKU: AJIEKTPUUECKasi IPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMMYECKOE, MATHUTHOE IEHUCTBUSA TOKA, B3aMMOJEUCTBUE



MarHuTOB, JJIGKTPOMAarHUTHAas WHAYKIUS, JEHCTBUE MArHUTHOTO IO Ha
MPOBOJHUK C TOKOM W JBIDKYIIMICS 3apsll, AJEKTPOMATrHUTHbIE KOJeOaHUsS U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPAKEHHE, MPETOMIICHUE,
uHTephepeHus, audpakuus W MOOJSpU3alUs CBETa, JUCIEPCUs CBETa,
dbotoanekTpudeckuii 3phext (poToaddekT), CBETOBOE JaBICHNE, BOSHUKHOBECHUE
JUHENYaToro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHAas U MCKYCCTBEHHas
PaIOAKTUBHOCTE;

OMHCHIBATh M3YYEHHBIC CBOWCTBA BEMIECTBA (DICKTPUYECCKUE, MATHUTHEIE,
ONTUYECKHUE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTD  Pa3IMYHBIX  Cped) H|
AJIEKTPOMArHUTHBIC SIBICHUS (TIPOIECCHI), MCHONB3YAd (U3UYECKUE BEITHYMHBIL:
AIIEKTPUYECKHUI 3apsij, CHia TOKa, JJIEKTPUUYECKOE HAmpsHKEHHE, 3JIEKTPUUIECKOe
COINPOTHUBIICHUE, PAa3HOCTh MOTEHIIMAJIOB, AIEKTPOABIDKYIAs cuja, paboTa Toka,
WHIYKIMS MarHATHOTO TMOJs, cuia Awmrmepa, cuia JlopeHia, WHIYKTUBHOCTH
KaTyIIKW, SHEPTUsl SJIEKTPUYECKOrO0 M MArHUTHOTO IOJIeH, MEpHoJ U YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsiji W CWia TOKa B MpoIecce
TApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOsSHUE U
ONTUYECKAs CUJIa JIMH3bI, MPU ONUCAHUM TPABUIBHO TPAKTOBATH (PU3UUYECKUIMA
CMBICII HCIIOJIb3YEMBIX BEJIMYMH, HMX OOO3HAUYCHHS U EJAWHMIIBI, 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 TOTypacaaa, SHEPTUs CBSI3U
ATOMHBIX S7Ep, MPU OMUCAHWU TPABUIBLHO TPAKTOBATh (PU3MUECKHH CMBICI
UCITOJIB3YeMBIX BEJMYMH, WX OOO3HAUEHWS W CIWHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIUE JIAHHYIO (U3HYECKYI0 BEIMYWHY C JPYTUMH BEJIWYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (U3UUECKUE TPOLIECCHI U SIBICHUS, UCTIONB3Ys (pu3ndeckue
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJIEILHOTO
COCOMHEHUSI IPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKkOH BJIEKTPOMArHUTHOU
WHYKIIUU, 3aKOH MPSIMOJUHEHHOTO PacHpOCTPaHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHUE OiHIITeHHa Mg doTtorddexra,
3aKOH COXPAHEHHS JHEPrUH, 3aKOH COXPAHCHUSI MMITYJhCA, 3aKOH COXPAHCHMSI
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXpPaHEHMsI MAcCOBOTO UHMCIa, MOCTynaTsl bopa,
3aKOH PaJMOAKTUBHOTO pacmaja, MpHu 3TOM pa3indaTh CJIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTeMaTU4YEeCKOE BBIPAKEHHWE W YCIOBHUS (TpaHUIBl, 00J1acTH)
IPUMEHUMOCTH;

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

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

BBITIOJIHATh JKCIIEPUMEHTHI MO WCCIIENOBAHUIO (PU3UYECKUX SBICHUN W
MIPOIIECCOB C HCIOJIB30BAHUEM MPSIMBIX, U KOCBEHHBIX H3MEPEHHM: TMPU ITOM



dbopMmynupoBath MpobOiieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAHOBKY W3 MPEAJIOKEHHOTO OOOpYyIOBaHUS, MPOBOJIUTH OMBIT U
(GopMyIIMpOBaTh BHIBOIBI;

OCYILECTBIIATh IPSIMbIE U KOCBEHHbIE U3MEPEHUSI PUZNUECKUX BEJTUUMH, [IPU
TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO HM3MEPEHHUS U MCIIOJb30BaThb W3BECTHHIE
METO/IbI OLICHKHU ITOTPEIIHOCTEN N3MEPEHH;

UCCIIEZIOBaTh 3aBUCHUMOCTH (PU3NYECKUX BEJIUYMH C MCIOJIb30BaHUEM
OpSIMBIX  M3MEPEHMI: TpPU STOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHUPOBATH
pe3yNabTaThl MOTYYEHHON 3aBHCHUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TaOIHIl U
rpaduKoB, enaTh BHIBOBI [0 PE3yJIbTaTaM UCCIIECTOBAHMUS;

co0roAaTh MmpaBmiia 6€30MacCHOTO TPy/la Py MPOBEACHUH UCCIEIOBAaHUN B
paMKax ydeOHOTO »JKCIIEpUMEHTa, Yy4eOHO-HCCIIEIOBATENbCKOM W MIPOEKTHOU
JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JTaOOPATOPHOTO
000opy10BaHUS;

pemath pacu€THble 3aJaud C SIBHO 3aJaHHOM (PU3MYECKONM MOMEIbIO,
UCHOJIB3Ys (PU3MUECKUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaJIn3a YCJIOBHUS 3a7jauu
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEIUYMHBI U (HOPMYIIHI,
HEOOXOUMbIE ISl €€ pEelIeHUus, MPOBOAUTH PACYETHI U OLIEHUBATh PEAIbHOCTD
HOJIy4YEHHOT'0 3HaueHus (PU3NUECKON BEINUNHBI;

pemarb KaueCTBEHHBIE 3a/1auu: BBICTPANBAaTh JIOTHUYECKH
HEIIPOTUBOPEUYMBYIO LIEMOYKY pACCYKICHHM C HCIOJIb30BAHUEM HW3YUYEHHBIX
3aKOHOB, 3aKOHOMEPHOCTEN U (PU3HUECKUX SIBICHHUII;

UCIIONb30BaTh  IpPH  pEHIeHMH  Y4eOHBIX  3aJa4  COBPEMEHHBIE
WH(OPMAIIMOHHBIE TEXHOJIOTHH I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
Y TIPEICTABJICHUS YUYEOHOW M HAay4YHO-TIONMYJIPHON MH(GOpPMALMH, TOTYYEHHON 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/a POCCUNUCKUX U 3apyOekHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE IPOILIECCOB OKPYXKAIOIIEro MHUpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3MKE B MOBCEAHEBHOM >KU3HU
JUIsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpaIllEeHUU ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUS B OKPYKAIOUIEH Cpele;

paboTatb B TpyHIe C BHIIOJIHEHUEM PAa3IMYHbIX COLMAIBHBIX pOJEH,
IUIAaHUPOBATH PadOTy TPYNIbI, PAUUMOHAIBHO pacHpenesnsiTh OOSI3aHHOCTH U
IUIAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CHUTYyalUsX, OIEHUBATh 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 METOIbI 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

10 KUIACC
Kosaun4vecTBo 4acoB
Ne DJIeKTpOHHbIe N (poBbIE
Tema ypoka KonTpoabubie IlpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoTshI

®usuka - Hayka o npupoze. Hayunsle bubnnorexka HOK

1 METO/IbI TIO3HAHUSI OKPYIKAIOIIETO 1 https://m.edsoo.ru/ff0c32e2
MHpa
Ponb u mecTo ¢pusuku B
o . bu6nuoreka [IOK

OpPMHUPOBAHUM COBPEMEHHOU

2 P pv P 1 https://m.edsoo.ru/ff0c33e6
Hay4YHOU KapTUHBI MUDA, B
MPAKTUYECKOU JIESITEIbHOCTH JIHOJICH
1(\)/[exaHquCKoe JIBU>KEHUE. Bumorexa [IOK

3 THOCHTEARHOCTD MEXAHITCCKOTO 1 https://m.edsoo.ru/ff0c3508
nBwxenud. [lepemenienre, CKOpOCTb,
YCKOpEHHE
PaABHOMEDHOE oHelHOe bu6mmoteka [IOK

BHOMEPHOE MPAMOJIUHEHH

4 p P 1 https://m.edsoo.ru/ff0c3620
JIBVOKCHUE
PaBHoyckopenHoe 0 eltHoe bubmorexa HOK

BHOYCKOPEHHOE MPSIMOJTMHEHH

5 yCKOPp P 1 https://m.edsoo.ru/ff0c372e
JIBUKEHUE
Cro6 v bubmmorexa [JOK

B HOE TaJieHue. Y CKOpeHH!

6 OLOAHOS TIEACHHC. ¥ cRopemie 1 https://m.edsoo.ru/ff0c39cc
CBOOOJTHOTO TIaJICHUS

7 KpuBonuneliHoe 1BUKEHHE. 1 bubmmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc

JIBr>keHne MaTepraibHON TOYKH T10
OKPY>KHOCTH

https://m.edsoo.ru/ff0c3ada

[Tpunin oTHocuTenpHOCTH ["anues.

bu6nmoreka [IOK

8 WHeprpaibHble CHCTEMBI OTCUETA. https://m.edsoo.ru/ffOc3be8
ITepBbiii 3akoH HproTOHA
Macca tena. Cuna. [Ipunmun bu6nmmoreka [IOK

9 CyIepro3uIuu cui. Bropoii 3akoH https://m.edsoo.ru/ff0c3be8
Herorona niis MarepuanbHOU TOYKH
Tperuii 3akoH HeroToHa miis bubmorexa OK

10 https://m.edsoo.ru/ff0c3be8
MaTepHaIbHBIX TOUEK
3aKoH BceMUpHOTO TsroTteHus. Cuia bubnuotexa [HOK

11 TspkecTd. [lepBast kocMuueckast https://m.edsoo.ru/ff0c3d00
CKOpPOCTh
Cuna ynpyrocru. 3akoH I'yka. Bec bubmmorexa LIOK

12 https://m.edsoo.ru/ff0c3el8
Tena
Cuna tpenus. KosddbuiuenT TpeHus.

13 Cuna CEHpOTI/IBJ‘Ie}(IbI/I(I:I r?pn I[BI/IS(CHI/II/I bubmorexa LIOK

https://m.edsoo.ru/ff0c3f76

TeJa B )KUJIKOCTU WJIU ra3e
[locTynarenbHOE U BpalareabHOe

14 JBUKEHHE a0COMIOTHO TBEPAOTO TeNa. bu6nuoreka [IOK
MowmenTt cuibl. [lnedo cunbl. Y cmoBust https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOTO TENIA
NMitynbsc MaTepHalbHON TOYKH, Bu6muorexa LOK

15 CHCTEMBI MaTePUAITbHBIX TOYCK. https://m.edsoo.ru/ff0c43d6

Hmnynbe cuiibl. 3aKOH COXpaHEHUs
uMIlysbca. PeakTuBHOE IBUKEHHE



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

16

PaboTta 1 MOITHOCTB CHJIBI.
Kunernueckas sHeprus MaTepuaibHON
ToukH. Teopema 00 U3MEHEHUH
KMHETUYECKOW HHEPTUU

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c4502

17

IMTorennumanpHas
sHeprus.llorennanbHas sHEprus
ynpyro aeGopMupoBaHHON TPY>KUHBI.
[TorennmansHast SHEPTHs Tesla BOIU3U
MOBEPXHOCTU 3eMJIU

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c478c

18

IloTenuuanbHble U HEMOTEHIIMAJILHBIE
cuibl. CBsA3b pabOTHI
HENMOTEHIMAIBHEIX CHUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPruu

bubmuoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaboparopHas pabota «lccrnenoBanue
CBSI3HM pabOThI CUJIBI C U3MEHEHHEM
MEXaHUYECKOM dHEepruu Tena Ha
IIpUMepe PacTSKEHHS] pE3UHOBOTO
KIyTa»

20

KonTponbhas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bubmmoteka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYIIIPHO -
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4dc?

22

XapakTtep JBUKEHUS U
B3aMMOJEMCTBYSI YACTHIL] BELLIECTBA.



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Mogenu cTpoeHus ra3oB, JKUAKOCTEH U
TBEPJBIX TEI

Macca mounekyin. KonuuectBo

23 BemlectBa. [locrosnnas ABoraapo
TemnoBoe paBHOBecue. Temneparypa u
24 e€ usmepenue. lllkana remneparyp
Ienscus
. bubnmnoreka HOK
25 Uneansusiii ras 8 MKT. Ocrosnoe https://m.edsoo.ru/ff0c4fde
ypaBueHue MKT
AGCOHI?THaﬂ TeMnepaEypa KakK Mepa BuGmorexa LIOK
26 CPEAHCH KUHCTHHCOROM SHepri https://m.edsoo.ru/ffOc511e
JBUKCHHS] MOJIEKYJl. Y paBHEHUE
Menaeneena -Kianeiipona
bubmuorexa [JOK
27 3akon Jlanbrona. ["a30BbIe 3aKOHBI https://m.edsoo.ru/ff0c570e
JlabopaTtopHast padota «HMccnenoanue
28 3aBHCUMOCTH MEX/Iy IapaMeTpaMu
COCTOSIHHS Pa3pEeKEHHOTO Ta3ay
H3omponecchl B UI€alIbHOM ra3e U ux bubmorexa OK
29 https://m.edsoo.ru/ff0c570e
rpaduyeckoe npeacTaBieHue
BnyTtpeHnHss sHeprus
TEPMOJNHAMUYECKOW CUCTEMBI U bu6nunorexa LIOK
30 crocoObI e€ n3MeHeHus. KonmnuecTBo https://m.edsoo.ru/ff0c5952

TEIUIOTHI U paboTta. BuyTpeHHss
DHEPrHsl OJHOATOMHOIO UEATILHOTO



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

rasa

bu6nmoreka [IOK

31 Bupl Temionepeaaun https://m.edsoo.ru/ff0c5c36
VnenpHad TeI10 EMKOCTE BEIIECTBA. bu6nmoreka [IOK

32 Kosn4ecTBO TEIUIOTHI PH https://m.edsoo.ru/ff0c5¢c36
Terutonepenade. AnuabaTHBIN mpoLecce
[IepBblil 3aKOH TEPMOJUHAMUKH U €TO bubmorexa LIOK

33 https://m.edsoo.ru/ff0cSefc
MIPUMEHEHHE K U30IPOoIeccam
Heob6patumocTs mpoiieccoB B bubnuotexa [HOK

34 npupoze. Bropoit 3akoH https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU

35 ITpunuun nevicrBus u KI1/] TerutoBoi ﬁigﬁ?ﬁé;asiﬂﬁlﬁm 600a
MAIIHHbI

36 Hukn Kapuo u ero KITJ{

37 DKoJ0oru4ecKue npooIeMbl
TEIUIOHEPTETUKHU
Ob6o6maromuit ypok «MomnexkynsipHas bubmmorexa LIOK

38 https://m.edsoo0.ru/ff0c6938
¢duznka. OCHOBBI TEPMOIMHAMHUKI
Konrponbnas pabora no reme bubnuoreka [JOK

39 «MonexynsipHas ¢puznka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI

bu6nunorexa LIOK
40 [TapooOpa3oBanye U KOHIEHCALHS. https://m.edsoo.ru/ff0c63b6

Hcnapenue u KAreHue



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6

AOCOII0THAS U OTHOCHTEILHAS

bu6nmoreka [IOK

41 BJI&KHOCTH BO31yxa. HachIeHHBIIH https://m.edsoo.ru/ff0c64d8
nap
TB épnoe Teno. Kpucrammyeckue u
amo p(f)HBIe Tena iHI/IBO OTHS CBO bubmmorexa LIOK
42 . P ' P https://m.edsoo.ru/ff0c65f0
HCTB KpUCTAILIOB. JKunkue
KpucTtayibl. COBpEeMEHHBIE MaTEePHAITBI
[laBnenue u KpUCTaIIM3ALIMSL. bubnmoreka [JOK
43 VY aenbHast TEIIOTA TUIABJICHUS. https://m.edsoo.ru/ff0c6708
CyO6numarus
bu6mmoreka [IOK
44 YpaBHeHHUE TEIUIOBOTO OaaHca https://m.edsoo.ru/ff0c6820
DJeKTpu3anus Tei. DINEKTPUUECKH i bubnmnoreka [HOK
45 3apsia. JBa BUa 2JCKTPHUCCKUX https://m.edsoo.ru/ffOc6bcc
3apsI0B
bubmmorexa [IOK
[TpoBOAHUKY, TUINEKTPUKH U
46 MOJIYIPOBOHUKU. 3aKOH COXPaHEHHUSI https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsia
B3auMoIeMCTBHE 3apsI0B. 3aKOH
bubmunorexa LIOK
Kysona. ToueuHbIH 31€KTPUYECKUN
47 https://m.edsoo.ru/ff0c6ce4
3apsin
Harnpsk€HHOCTE SIEKTPHYECKOTO Bubaunoreka [IOK
48

nosist. [IpuHiun cynepnosuuuu

https://m.edsoo.ru/ff0c6df2



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

SIEKTPUYECKUX TOJIEH. JInHuK

HANPSKCHHOCTH

Pabota cuit anekTpocTaTHYeCKOro

nois. [lorenmnuan. PasHoctb

buomuoreka LIOK

49 https://m.edsoo.ru/ff0c6f00
MOTCHITUAIOB
[TpOBOHUKY U TUBIICKTPUKH B BuGsmorexa [IOK

50 SIICKTPOCTATHICCKOM IIOJIC. https://m.edsoo.ru/ff0c7018
JuanexTprueckas IPOHUIIAEMOCTh

bubnunoreka IJOK

51 Dnekrpoemkocte. Konzencarop https://m.edsoo.ru/ff0c7126
DEeKTPOEMKOCTb TIIOCKOTO BuGsmoreka [IOK

52 KOHJICHCAaTOpa. DHEPrUs 3apsHKEHHOTO https://m.eds00.ru/ffoc72c0
KOHJIeHCcaTopa
Jlaboparophas padota "U3mepenue

53 . "
AIEKTPOEMKOCTH KOHJIEHCATOpa
IIpuHuun AeUCTBUSA U IPUMEHEHHE

54

KOHACHCATOPOB, KOITUPOBAJIILHOT'O




anmapara, CTpyHHOTro MpUHTEpa.
DIreKTpocTaTHIecKas 3aIluTa.

3azeMiIeHHe IEKTPONpUOOpOB

55

OneKTpUYeCKUil TOK, YCIOBUS €T0
cyuectBoBaHUs. [I0CTOSIHHBIN TOK.
Cuna Toka. Hanpsbxkenue.
Comportusnenue. 3akoH OMa Jist

ydacTKa Henu

56

[MocnenoBarensHOE, MapamieabHOE,
CMEIIaHHOE COETUHEHIE
npoBOAHKUKOB. JlaboparopHast pabora
«M3ydeHne CMENaHHOTO COCMHEHHS

PE3UCTOPOB»

bubmuorexa LIOK

https://m.edsoo.ru/ff0c74f0

57

PaboTta 1 MOIITHOCTD 3JIEKTPUIECKOTO

ToKa. 3akoH /xoynsa-JIenna

bub6nmoreka IJOK

https://m.edsoo.ru/ff0c7838

58

3axon OMa 117151 TOTHOM (3aMKHYTOM)

bubnmoreka IJOK




anekTpudeckoi nenu. Kopotkoe
3ambIKaHue. JlabopaTopHas padora
«M3mepenue DJIC ucTOUHUKA TOKA U

€TI0 BHYTPCHHET'O COIPOTUBJICHUS

https://m.edsoo.ru/ff0c7ae0

59

DJeKTpOHHAs TPOBOIUMOCTD TBEPIBIX
METaJUIOB. 3aBUCUMOCTD
COMPOTHUBIICHUS METAJIJIOB OT

TeMrepaTypbl. CBEpXIIPOBOIUMOCTh

60

DJIEKTPUYECKUHUTOK B BAKyyME.

CBOMCTBa SIEKTPOHHBIX ITy4KOB

61

[TonynpoBOAHKUKH, UX COOCTBEHHAS U
IpUMeCHas IIPOBOAUMOCTE. CBOHCTBA
p—n-nepexona. [1onynpoBoJHUKOBBIE

nprudOpbI

bubmuorexa LIOK

https://m.edsoo.ru/ff0c84ae

62

DIEKTPUYECKUH TOK B PACTBOPAX M
paciuiaBax 3J€KTPOJIUTOB.

DIIEKTPOUTHYECKAS TUCCOITHAIIHS.

butmmoreka [IOK

https://m.edsoo.ru/ff0c82ba




DIIeKTpOIIH3

DJIEKTPUYECKUHUTOK B ra3ax.

. bubnmnoreka [JOK
CaMocCTOATEeIbHBIUH
63 . https://m.edsoo.ru/ff0c84ae
HECaMOCTOSTENIbHBINPA3psi. MomHUA.
IInazma
DnekTpuuecKkre Npuoopsl U
YCTPOMCTBA U MIX IPAKTUIECKOE bubmmorexa [IOK
64 npuMeHenue. [IpaBrina TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
O0600maronuii ypok Bub6imoreka [IOK
65 «ONEKTPOTUHAMUKAY) https://m.edsoo.ru/ff0c88be
KontponbHas pabora o Teme
«QnektpocraTuka. [locToAHHBIN
bubmmorexa [IOK
3JIEKTpUUECKUl TOK. TOKU B
66 https://m.edsoo.ru/ff0c8a8a

Pa3ITUYIHBIX cpenaxy , "IIeKTpoJuHaMHKa"




PesepBHBIif ypok. O6o00mIaromuii ypok

bub6nmoreka IJOK

67 no temam 10 kimacca 1 https://m.edsoo.ru/ff0c8c56
buomuoreka LIOK
PesepBHBIiT ypOK.
68 1 https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68 3 5
[TPOT'PAMME
11 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne undposbie
Tema ypoka Kourpoabnbie| IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[NocTosiHHBIE MATHUTHI U UX
B3auMOoJIeicTBHe. MarHuTHOE TT0JIe. bubmuoreka IIOK
1 BekTop MarHuTHOW WHAYKIMHU. JIMHUN 1 https://m.edsoo.ru/ff0c9778
MarHUTHOM WHIYKIMN
MarsuTHOE€ 110JI€ IPOBOJIHUKA C Bubmoreka [JOK
2 TokoM. OmeIT DpcTena. 1 https://m.edsoo.ru/ff0c98fe




B3aumoneiicTBre MpOBOJHUKOB C

TOKOM

JlaboparopHas pabora «3yueHnue

MAaruuTHOI'O IOJI KaTYIIKHU C TOKOM»

bubmuoreka LIOK

https://m.edsoo.ru/ff0c98fe

elicTBue MarHUTHOTO MOJIS Ha
MIPOBOAHUK ¢ ToKOM. Cuita Ammnepa.
JlaboparopHnas pabora
«HMccnenoBanue neCTBUS
[IOCTOSTHHOT'O MarHyTa Ha paMKy ¢

TOKOM

Bu6nuoreka IJOK

https://m.edsoo.ru/ff0c9ac0

JleficTBHE MAarHUTHOIO IIOJIS HA
JBIDKYIIYIOCS 3apsOKEHHYIO YaCTHITY.
Cuna Jlopenma. Pabota crtbt

Jlopenua

bubmuoreka IIOK

https://m.edsoo.ru/ff0c9df4

DneKTpoMarHuTHas HHAYKIU. [ToTok

BEKTOpa MarHUTHOU WHAYKIHH. DJ[C




WHAYKIHAW. 3aKOH 2JIEKTPOMarHuTHON

nHaykuuu @apanes

JlaGoparopHnas pabdora
«HccnenoBanue siBICHHS

SHCKTpOMaFHHTHOﬁ HUHAYKIUN

bubmuoreka LIOK

https://m.edsoo.ru/ffOcal50

WNHayxTuBHOCTS. SIBNIEHUE
camonHayknuu. 3J[C caMOMHTyKITHH.
DHeprus MarHUTHOTO TIOJIST KATYIIIKH C

TOKOM. DJIEKTPOMarHuTHOE T0JIe

Bu6nuoreka IJOK

https://m.edsoo.ru/ff0ca600

TexHuueckue ycTporucTBa U UX
MIPUMEHEHHUE: TIOCTOSIHHBIE MATHUTHI,
3NIEKTPOMAarHUTEHI, 3JIEKTPOJIBUTATEIb,
YCKOPHUTENHN 3JIEMEHTApHBIX YaCTHII,

HUHAYKIMUOHHAA IICYb

10

O0o06marommit ypok «MarHuTHoe

oJie. DIEKTPOMAarHUTHASI HHITYKITHSDY

bubmunoreka IIOK

https://m.edsoo.ru/ff0cab82




11

KonTtponbsHas pabora mo Teme
«MarauTHoe noie.

QHCKTPOMEIFHI/ITHZUI UHAOYKIUS»

bu6nmoreka IJOK

https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
konebanus. ['apmoHnueckue
KoseOaHus. Y paBHEHHE
TapMOHHYECKUX KOJIEOaHMA.

[IpeBpamienue sHepruu

bubmuoreka LIOK

https://m.edsoo.ru/ff0caf06

13

JlaGoparopHas pabora
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MabIX KojiebaHui Tpy3a Ha

HUTHU OT AJIMHBI HUTU U MACCBI I'py3a»

14

Koneb6arenbupiii kKoHTYp. CBOOOTHBIE
ANIEKTPOMArHUTHBIE KOJIeOaHHs B
UJIealIbHOM KOJIe0aTeIbHOM KOHTYpE.
Awnanorus MEXKAY MEXaHNYCCKUMU U

OJICKTPOMAariuTHBIMHA KoJIEOaHMAMU

Bu6nuoreka IJOK

https://m.edsoo.ru/ff0cbh820




15

®opmyna Tomcona. 3akoH
COXpaHEHUS SHEPTHU B HICATLHOM

K0J1e0aTeIIbHOM KOHTYpE

bu6nmoreka IJOK

https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyXarIINUX
KoseOaHusX. BeiHyXIeHHbIE
MexaHndeckue Konebanus. Pe3oHaHc.
BhIHYXICHHBIC 3JICKTPOMATrHUTHBIC

KoJsie0aHus

bubmuoreka LIOK

https://m.edsoo.ru/ff0cbb86

17

[lepemennsriitok. CHHYCOMTANBHBII
MEePEMEHHBINTOK. MOIIHOCTH
MIEPEMEHHOr0 TOKA. AMILTUTYTHOE U
JIEUCTBYIOLIEE 3HAUEHUE CUIIbI TOKA U

HaIpsDKEHUS

bubmmoreka IIOK

https://m.edsoo.ru/ffOcbd34

18

Tpancdopmatop. [Iponssoactso,
nepeavya u NoTpedieHne

3IEKTPUUECKON SHEPTrUU




19

Y CTpoicTBO U MMPaKTHYECKOE
MIPUMEHEHHUE IIIEKTPUIECKOTO 3BOHKA,
reHepaTopa epeMeHHOro TOKa,

JIMHUH 3JIeKTporepeaay

bubmuoreka LIOK

https://m.edsoo.ru/ff0cc324

20

OKOJIOrHYecKre pUcKy Ipu
MPOU3BOJICTBE IEKTPOIHEPTHH.
Kynbrypa ucnonabp3oBanus
ANIEKTPOIHEPTHU B TOBCETHEBHOM

KHU3HU

21

MexaHn4ecKre BOJHBI, YCIOBHS
pacnpoctpanenus. [lepron. CkopocTs
pacnpocTpaHeHHs U AJTUHA BOJIHBI.

HonepeqHHe " IIPOJO0JIbHBIC BOJIHBI

bubmoreka IJOK

https://m.edsoo.ru/ff0cca54

22

3Byk. CkopocTh 3ByKa. [ poMKOCTB

3Byka. Beicota ToHa. TemOp 3ByKa

Bu6nmoreka IJOK

https://m.edsoo.ru/ffOcccOc




QHCKTPOMB.FHI/ITHBIG BOJIHBI, X

cBolicTBa U ckopocTk. [lkana

bu6nmoreka IJOK

23 https://m.edsoo.ru/ffOccfe0
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIHATIEI paArOCBI3N U
TeJeBuaeHus. Pa3BuTne cpencTs
24
cBs13u. Pagunosiokamus
KonTponbHas pabora «Konebanus u
Bu6nuoreka IJOK
25 BOJTHBD»
https://m.edsoo.ru/ffOcc6f8
[IpsamoinuHeitHOe pacipocTpaHEeHHe
CBETa B OJIHOPOJHOM cpene. Bu6nuoreka IJOK
26 ToueuHblit HCTOUHMK CBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
Otpaxenue cBeTa. 3aKOHbI
Bu6nuoreka IJOK
oTpaxxeHus cBeta. [loctpoenue
27 https://m.edsoo.ru/ffOcd4e0

M300paKeHUUB TUIOCKOM 3epKajie




28

IIpenomnenue ceeta. [TonHoe
BHyTpeHHee oTpakeHue. [IpenenbHplil
YTOJI MOJHOTO BHYTPEHHETO

OTpaKEHHUS

bu6nmoreka IJOK

https://m.edsoo.ru/ff0cd7f6

29

JlaboparopHnas pabora «3mepeHmne

moKasaTreisd HpeJIOMIICHHS CTCKIIa»

bu6nmoreka IJOK

https://m.edsoo.ru/ffOcd67a

30

JIunzer. [loctpoenune n300paxeHwii B
nuH3e. @opMyna TOHKON JTUH3BL.

VYBennueHue JTUH3EI

Bu6nmoreka IJOK

https://m.edsoo.ru/ffOcddle

31

JlaboparopHnas pabora
«HccnenoBanue CBOMCTB

M300paKeHUH B TMH3AX)

32

Jucnepcus ceera. CI0XKHBIN COCTaB
6enoro ceera. L[get. JlabopaTopnas
pabota «Habmionenne aucrepcun

CBCTa»




HuTtepdepenus creta. Jnudpakmmst

bu6nmoreka IJOK

33 ) https://m.edsoo.ru/ffOced22
cBeta. JudpakunonHas pemérka
[TonepedHOCTH CBETOBBIX BOJIH. bubmmoreka [JOK

34 IMonspu3zarus cBeTa https://m.edsoo.ru/ffOcf02e
Onrtudeckre mpruOOpHI M yCTPOicTBa U

35 yCIIOBHUS UX O€30IaCHOTO MPUMEHEHHS
I'paHHMIBI IPUMEHUMOCTH
Knaccuueckoit mexanuku. [locTynare bubnuoreka [IOK

36 CIIEIHaTbHOUTEOPHH https://m.edsoo.ru/ffOcf862
OTHOCHUTEILHOCTH
OTHOCHUTENLHOCTH OJIHOBPEMEHHOCTH.

bubmuoreka IIOK

3amMe/yieHHe BPEMEHH U COKpAIlICHUE

37 https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMITYJIbC PEISITUBUCTCKOM Bubmoreka [JOK

38

qaCTHUIbI. CBs3b Macchl ¢ BHGPFHCﬁH

https://m.edsoo.ru/ffOcfc68




HUMITYJIBCOM. 3HepFI/I$I ITOKOA

Kontponbnas pabora «Onrtuka.

OCHOBBI CTIEIIMATIEHOMN TEOPUHU

bubmuoreka LIOK

39 https://m.edsoo.ru/ffOcf6f0
OTHOCUTEITLHOCTIY
®oronsl. Popmyna [Inanka. DHeprus Bubmuorexa [OK
40 U UMITyJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHUE
Bu6nmoreka IJOK
dotoaddekra. Onbito A. T
41 https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHsb! poToaddexTa. YpaBHeHUE
bubmmoreka IIOK
OuiHmTeriHa s poro3addexra.
42 https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» goroaddexra
Hasnenue ceera. OnbiTol I1. H.
Bu6nuoreka IJOK
Jlebenera. Xummdeckoe neiicTBHE
43 https://m.edsoo.ru/ff0d04a6

CBCTa




TexHuueckue ycTpoucTBa U

MPaKTHYECKOe MPUMEHEHHE!

44 (doToaneMeHT, GOTOIATUHK,
COJTHEYHasi OaTapesi, CBETOIHO/
Pemenue 3amad mo teMe « DJI€MEHTBI bu6nmoreka IJOK
45 KBaHTOBOM ONTHKH https://m.edsoo.ru/ff0d0302
Mopenb aroma ToMcoHa. ONBITEI
Bu6nmoreka IJOK
Pesepdopna mo paccestHUIO 0-9acTHII.
46 https://m.edsoo.ru/ff0d091a
IInanerapnas Moaens aroma
bubmoreka IIOK
[Toctynatel bopa
a7 https://m.edsoo.ru/ff0dOafa
Wznyuenue u noroiieHue GOTOHOB
bubmoreka IIOK
MIPH MIEPEXO/IE aTOMa C OJTHOTO YPOBHS
48 https://m.edsoo.ru/ff0dOafa

SHEPrUM Ha Apyroi. Buasl ciekTpos

49

BonHoBble cBoicTBa yacThil. BoJHbI

bubmuoreka LIOK




ne bpoitnsa. KopoyckymsipHo-
BOJIHOBOMTyanu3M. ClIOHTaHHOE 1

BBIHYXXJICHHOC U3JTYUCHHUC

https://m.edsoo.ru/ff0d0ca8

OTKpI)ITI/Ie PaanuOaKTUBHOCTH. OnbIThI

Pesepdopna mo onpenenenuo cocraBa

bubmuoreka LIOK

50 https://m.edsoo.ru/ff0d0fd2
PannoaKTUBHOTO M3ITyYEeHUS
CgoiicTBa anba-, 6era-, ramMmma-
u3nydeHus. Biusaue
51 PaAMOaKTUBHOCTH HA KUBBIS
OpTaHU3MBbI
OTKpbITHE TPOTOHA U HEUTPOHA.
U3zotormel. Anbda-pacma. Bbubmuorexa LIOK
52 DJIEeKTPOHHBIIY TO3UTPOHHBIHOETA- https://m.edsoo.ru/ff0d1162
pacnan. ['aMMa-usnyueHue
DHeprus CBs3M HyKJIOHOB B sIIIpE. Bu6miorexa I[OK
53 slnepHeie peakumn. SnepHbli https://m.edsoo.ru/ff0d1356

peaktop. [Ipo0iemMbl, IEPCIEKTUBEI,




OKOJIOTHUYCCKHC ACIICKThI HZ[CpHOfI

SHEPTeTHKHN

54

OnemeHTapHbIe YacTULIbl. OTKPBITHE
MO3UTPOHA. MeToabl HaOII0AeHUS U
PETHCTPALAN DIIEMEHTAPHBIX YaCTHIL.
Kpyrasiit cron «®yHnaMmeHTalbHbIe
B3auMoaeiicTBusa. EnuncTBo

(U3N4EeCKOMKAPTUHBI MUPaY

bu6nmoreka IJOK

https://m.edsoo.ru/ff0d0e38

55

Bup 3Bé3anoro neda. Co3pesaus,
HpKI/Ie 3Bé3I[I)I, INIAHCTBI, UX BUJIUMOC

JABHOXKCHHUEC. ConHeyHas cucrema

56

Comnaue. CoytHeyHast aKTUBHOCTb.

Ucrounnk >repruu CosHIa U 3BE37]

57

3BE311bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IBI TTIABHOM

[10CJIe/10BaTeIbHOCTH. BHyTpeHHee




ctpoeHune 3BE31. COBpeMECHHBIC
MPEJCTABJICHUS O MPOUCXOKIACHUH U

sposroru ColtHIa U 3BE37

58

MineunstiillyTe — Hama ["anakTuka.
ITonoxenne u apuxenne ConHua B
lanaxruke. I'anakruxu. Y€pHbie

JBIPBI B SIAPAxX rajgakTUK

59

Bcenennas. Paz0eranue ramakTuk.
Teopus bonbuioro B3psIBa.
PenukroBoe nsnyueHue.

MeTaranakTuka

60

Hepemennslie mpo0eMbl aCTPOHOMHU

61

Konrponbhas paboTa «neMeHThI

aCTPOHOMUHU U aCTpO(l)I/ISI/IKI/I»

62

O6o0maronumii ypok. Poib ¢puznku u




aCTPOHOMHUHU B SKOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COIMAILHON 1
ATUYECKOH chepax AesITeTLHOCTH

YCJIO0BCKa

63

O6o06marommii ypox. Pois u mecto
(U3UKU ¥ aCTPOHOMUH B

COBPEMEHHOW HAy4YHOU KapTUHE MUPA

64

O6o06marommii ypok. Pois
¢duznyeckoii Teopuu B GOpMUPOBAHUH
npecTaBiIeHui o Gpuzndeckoi

KapTHHE MHpPa

65

O6o00mmaromuii ypok. Mecto
(u3NIecKoil KapTUHBI MUpPa B 00IIEM
psILy COBPEMEHHBIX €CTECTBEHHO-

Hay4HbIX IIPEJCTABICHUI O IPUPOJE

66

PesepBHbIil ypok. MarsuTHoe 1ouie.




DneKTpoMarHuTHas! HHIYKIIHS

PesepBublii ypok. Ontrka. OCHOBBI

CHENHUATBHONW TEOPUH

67 1
OTHOCUTEJIBHOCTH
Pesepubiii ypok. KBantoBas ¢usuka.

bubmuoreka LIOK

OneMeHThl aCTPOHOMHUHU U

68 1 https://m.edsoo.ru/ff0d1784
acTpOU3UKH

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 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

ObOPYTOBAHUE JIJIS1 IPOBEJEHUA JIABOPATOPHBIX, IIPAKTUYECKHX
PABOT, IEMOHCTPAIIM

[IpoexTop. HoyTOyK.






























