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|. ITosicHUTEJIbHAA 3ANMCKA

PaGouas mporpamma mo ¢u3MKe Ha YPOBEHb CPEIHETO 00IIero 00pa3oBaHus Uit OOYyJAIOIIIXCS
10-11-x xmaccoB MOY-COII Ne 4 pa3paboTaHa B COOTBETCTBHH C TPSOOBAHHSIMH:

®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
denepauuny;
npukaza Munnpocsemienus: Poccuu ot 22.03.2021 Ne 115 «O6 yrBepxaenun [lopsiaka
OpraHu3alliii M OCYIIECTBJICHUS O0O0pa30BaTENbHON MAEATENBHOCTH MO OCHOBHBIM
0011e00pa30BaTeNbHBIM MIPOrpaMMaM — 00pa30BaTeIbHBIM TPOTrpaMMaM HavaJIbHOTO
0011ero, OCHOBHOTO OOIIET0 U CPeIHEro 00IIero 00pa3oBaHUs»;
npukaza Munnpocsemenus Poccum ot 18.05.2023 Ne 371 «O06 yTBepKIeHUU
(dbenepanbHON 00pa30BaTEIHLHON MPOTPAMMBI CPEIHEro O0IIero oopazoBaHus» (nanee
— ®©OII CO0);

(c m3menenusmu [Ipuka3 Munnpocsemienust Poccun ot 08.11.2022 Ne 955)
npukaza Munoopuayku Poccum ot 17.05.2012 Ne 413 «O0  yTBEepkACHUU
(dbenepaTbHOTO TOCYAAPCTBEHHOTO O0pa30BaTENIBHOTO CTaHJapTa CPEIHEro OOIIero
obpazoBanus» (nanee — I'OC COO)

(c m3menenusimu [lpukaz Munnpocsemenus Poccun ot 12.08.2022 No 732
«O BHeceHMM WH3MEHEHMH B (enepalibHbIl TOCYIapCTBEHHBIN 00pa3oBaTeNbHBIH
CTaHJapT CpeJHero oOIiero oOpa3oBaHus, YTBEPKIACHHbBIN MpHKa3oM MuHUCTEpCTBa
oOpasoBanus u Hayku Poccutickoit deneparuu ot 17 mast 2012 r. Ne 413);

CIT 2.4.3648-20 «CaHHUTapHO-IIUICMHUOJIOTHYECKHE TPeOOBaHUS K OpraHU3aIusIM
BOCIIUTaHUS U 00y4eHUs, OTAbIXAa U 03J0POBIEHUS AETEH U MOJIOJIEKI, YTBEPKIACHHBIX
MOCTAHOBJIEHUEM TJIABHOTO caHUTapHOrO Bpaya ot 28.09.2020 Ne 28;

CanlluH 1.2.3685-21 «I'urneHnyeckue HOPMATHUBBI W TPeOOBaHHS K OOCCIECYCHHIO
O0e3omacHOCTH M (WiM) OE3BPEIHOCTH Il 4eloBeka (DAKTOPOB Cpelabl OOUTAHHS,
YTBEPKJIECHHBIX MTOCTAHOBJIIEHUEM IJIaBHOTO caHUTapHOTO Bpada oT 28.01.2021 Ne 2;
yctaBoMm MOY-COIII Ne4;

MOJIOKEHHEM 0 (hopMax, MEPUOIUYHOCTH, OPSAKE TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U
MMPOMEXKYTOYHOM arrectanuu ooyqaromuxcst B MOY-COI Ne4

y4eOHOro IiaHa OCHOBHOIO oO0miero oOpa3oBaHUs, yYTBEPKAEHHOTO mpukazoM MOY-
COLI Ne4 ot 31.08.2022 Ne 175 «OO0 yTBepKJIeHWH OCHOBHOW 00pa3oBaTEIbHON
IIPOrpaMMbI OCHOBHOTO 00IIIEro 00pa30BaHUs»;

nporpammsl Bocnutanuss MOY-COL Ne4

PaGouas mporpamma yueOHoro mpeamera «Pusuka» sl 0Oy4aroUIUXCs HAa YPOBHE CPEIHEro
obmiero oOpa3oBaHus cocTaBieHa Ha OCHOBE TpebGoBaHMit K pe3yiabTaTaM OCBOCHUS MPOTPAMMBI
ocHOBHOTO obmiero o6pazoBanusst ®PI'OC OOO u opuUeHTHpOBAaHA HA IEJIEBBIC MPUOPHUTETHI,
chopmynupoBanHbie B paboueii mporpamme Bocriutanuss MOY-COIL Ne4.

JeATeJIbHOCTD YYHMTEJIsI ¢ y4eTOM padodeil MporpaMMbl BOCIIMTAHUA

BocnurarensHbIi MOTEHITAAT npeameTa «Duszuka» pCaAIN3yCTCA 4€pPC3:

-YCTaHOBJICHUC NOBCPUTCIILHBIX OTHOIIICHUM C O6y‘IaIOIJ_II/IMI/IC$[, CIIOCO 6CTBy1-OIJ_II/IX
MO3UTUBHOMY BOCIIPUATHUIO O6y‘-IaIOH_II/IMI/ICH TpeGOBaHI/II‘;I n HpOCB6 YUUTCIIA, IPUBJICUCHUTIO UX
BHHUMAaHHA K 06cy>K11aeM0171 Ha YpOKE I/IH(bOpMaLII/II/I, aKTUBU3AIlMH UX MO3HAaBaTEIbLHOM
ACATCIBHOCTH,


https://vip.1zavuch.ru/#/document/99/566085656/ZAP23UG3D9/
https://vip.1zavuch.ru/#/document/99/566085656/
https://vip.1zavuch.ru/#/document/99/573500115/XA00LVA2M9/
https://vip.1zavuch.ru/#/document/99/573500115/

-n1o0yx/IeHHEe 00YyJaroIuXCcsl COOII0IaTh Ha yPOKEe OOIIEIPUHATHIE HOPMBI IOBEJICHHUS, IPaBUJIA
OOIIEHHUS CO CTApPIIUMH U CBEPCTHUKAMH, TIPUHIIMITEI Y4eOHOH TUCIUIUIMHBI U
CaMOOpraHu3aluy;

-IPUBJICYCHUE BHUMAHUS 00YJAIOIIMXCS K IIGHHOCTHOMY acIeKTy M3y4aeMbIX Ha ypoKax
SIBJICHU, OpraHu3aIys ux paboThl ¢ MOJTy4aeMOH Ha YPOKE COIMAIBHO 3HAYMMOM
nHpOpMaIHen;

-BKJIFOUEHHE B YPOK UTPOBBIX MPOLEAYP C LUENbIO MOAICPKAHNS MOTHBAIIMH 00YJaIOLITHXCS K
MOJIyYCHHUIO 3HAHUH, HAIAXXMBAHUIO TTO3UTUBHBIX MEXIJIMYHOCTHBIX OTHOIICHHH B KJIacce



I1. Cogep:xanue yueOHOro npeamMera

10 KJIACC

Pa3nes 1. @u3uka U MeTOAbI HAYYHOI'O NIO3HAHUS

®usuka — Hayka o npupone. Hayunele MeToapl MO3HaHUSA OKpyXkaromero mupa. Pomib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS NPUPObl. DKCIIEPUMEHT B (pU3HKE.

MonenupoBanue (pU3NYECKUX SBICHUNA M mpolieccoB. Haydnsie rumnote3sl. Ousndeckue
3aKOHBI ¥ TeopuH. [ paHUIIBI TPEMEHUMOCTH (pr3HdecKnx 3aKOHOB. [IpuHIHIT COOTBETCTBUSI.

Pons m mecto ¢u3uku B (HopMHpOBaHMM COBPEMEHHON HayyHOW KapTUHBI MHpa, B
MIPAKTUYECKON IEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

Amnanorosble ¥ IH(PPOBBIE U3MEPHUTENBHBIE TPHUOOPHI, KOMITBIOTEPHBIE AATUUKU.

Pazjnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe aBmkeHHe. OTHOCHTEIBRHOCTh MEXaHMYECKOTO JBHKeHHsA. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MAaTepUaIbHON TOYKH, UX MPOEKIMU HA OCHU CUCTEMBbI KOOpAHHAT. CJIOKEHHE MEePEMEIICHUN 1
CJIOJKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBIWKEHHE. ['padmku 3aBUCHMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS, TYTH U NIEPEMEILICHUS MAaTEPUATIbHON TOUYKH OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxeHue. [[BrkeHMe MaTepuaibHOM TOYKH 10 OKPYKHOCTH C
MOCTOSIHHOM M0 MOJYJI0 CKOPOCThbIO. YTJOBas CKOPOCTh, JIMHEHHAas cKopocTh. Ilepuon u
yacToTa oOpameHus. LleHTpocTpeMuTensHoe yCKOpeHue.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: CIUJIOMETp, JIBUKECHHUE
CHapsJIOB, LICMTHbIEC U PEMEHHbBIC MIEPEAAUH.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETA, MILTIOCTPAIUA KHHEMAaTHYECKUX XapaKTePUCTUK JIBUKEHUS.

[IpeoOpazoBaHue ABMKEHHUI C UCIIOJIB30BAHMEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBrkeHus Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPHU30HTAJIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hamnpagnenue ckopocTH py JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEIEIICHHS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue  COOTHOLIEHUS — MEXAY  NOYTAMHM, [PONUACHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHbIE pPaBHbIE MPOMEXYTKA BpPEMEHM IMPHU PABHOYCKOPEHHOM JBWXEHUU C
Ha4aJIbHOU CKOPOCTBIO, PABHOM HYIIIO.

N3yuenune nBUKEHUS MIApUKaA B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Tpuniun otHocurensHOCTH 'anuies. [lepsoiii 3akoH HproToHa. MHEpIIManbHbBIE CHCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHuun cynepno3unmu cwi. Btopoit 3akoH HeroTtona pns
MaTepuaNibHOM TOUKHU. TpeTuid 3akoH HproTOHA 11711 MaTepUaIbHbIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tsokectu. [lepBas kocMuueckasi CKOpOCTb.

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



Tpenue. Buasl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cusa tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBKEHUS U cuia TpeHus nokos. Koaddumuent tpenus. Cuiia compoTUBICHUS
MIpU ABMKEHUU Teja B )KUJIKOCTH UJIU Ta3e.

[ToctynaTensHOE U BpallaTeIbHOE JBIKEHHE a0COIIOTHO TBEPJIOTO TeEa.

MoMEHT cubl OTHOCUTEIBHO OCH BpamieHus. [lmedo cuibl. YcioBus paBHOBECHS
TBEPAOTO TEa.

TexHuueckre yCTPOMCTBA W MPAKTUYECKOE NPUMEHEHHWE: TMOAIIUITHUKY, IBM)KCHHE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrienne nHepLUUH.

CpaBHEHHE MacC B3aMMOICHCTBYIOIIUX TEll.

Bropoit 3akon HeroTona.

Nsmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AePOpMaIiH.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOAbEME U TTAJICHUH.

CpaBHeHHE CHII TPEHUS TTOKOs1, KaUE€HUS U CKOJIbKCHUSI.

VYcnoBus paBHOBecust TBEPIOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3ydenue nBuxenust Opycka o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTHA CHJI YIIPYTOCTH, BO3HUKAIOIIMX B TMPYKHHE W PE3UHOBOM
obpasrie, oT ux aedopmariuu.

HccnenoBanue ycaoBuid paBHOBECHS TBEPIOTO TeJIa, UMEIOIIETO OCh BPAIIICHHUS.

Tema 3. 3axoHbl COXpaAHEHUs 8 MEXAHUKE

Nmnynsc MaTepualibHOM TOUKH (Tea), CUCTEMbl MaTepUaIbHBIX ToueK. MIMIynbc cuiibl 1
M3MEHEHHE UMITyJIbCca Tejla. 3aKOH COXpaHEHHS UMITYJbca. PeakTHBHOE BHKEHHE.

Pabota crnpl. MOIIHOCTE CHJIBL.

Kunerndeckast sHeprust MarepuaibHOM TOYKH. TeopemMa 00 M3MEHEHHH KHHETHYECKOM
SHEepPruu.

[ToTennmanpHas sueprus. [loTeHnuansHas 3Heprus ynpyro ae(GopMupoBaHHOM MPYKUHBIL.
[ToTenumanpHas 3Heprus Teia BOIU3U MOBEPXHOCTH 3eMIIH.

[loTeHnmanpHple W HENMOTEHIUANbHbIE CHIIBL. CBs3b PabOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHHEM MEXaHUYECKOM HEPTruu CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOM SHEPrUH.

Yopyrue u Heynpyrue CTOJIKHOBEHHS.

Texnuueckue yCTpOHCTBa U MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOMNEP, MPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

[Tepexon moTeHIMAILHON PHEPTUHU B KHHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3ydeHne aOCONIOTHO HEYNMPYroro yaapa ¢ TOMOIIBIO ABYX OJMHAKOBBIX HHUTSHBIX
MasTHUKOB.

UccnenoBanue cBsi3u pabOThl CHIBI C M3MEHEHHEM MEXaHMYEeCKOW JHEpPruM Tella Ha
MIpUMEpPE PACTSHKEHUS] PE3UHOBOTO HKI'YTa.

Pa3nen 3. MoaekyisipHasi puznka ¥ TepMOIHHAMHUKA

Tema 1. Ocnoébt MONEKYNAPHO-KUHEMUUECKOU MeopUU

OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUHU U UX ONBITHOE 000CHOBaHHUE.
BbpoynoBckoe nBwkenue. Juddysusa. Xapaktep IBHKEHHUS U B3aUMOJCHCTBUS YacTHUI
BellecTBa. Mojenu CTpPOEHHs Ta30B, XKHMJIKOCTEH M TBEPABIX Tel M OOBACHEHHE CBOMCTB



BEIIECTBA HAa OCHOBE 3ITUX Mojenerd. Macca m pazmepsl Mojekyn. KonudecTBo BeliecTsa.
[Tocrositnnas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana remneparyp Llenbcus.

Mogens uaeanbHoro raza. OCHOBHOE YpPaBHEHHUE MOJIEKYJISPHO-KUHETUYECKON TEopuun
uJeanbHOTO rasza. AOCOJIOTHAs TeMIlepaTypa Kak Mepa cpeaHed KHUHETHUYECKOM SHEpruu
TEIUIOBOrO JABWKEHUS yactul rasa. [llkama temnepatyp KenbBuHa. ['a30Bble 3aKOHBI.
Vpasuenue MenpaeneeBa—Kinaneiipona. 3akon Jlanerona. M3omporiecchl B UACAIBHOM Ta3e ¢
MIOCTOSTHHBIM KOJIMYECTBOM BellecTBa. | paduueckoe mpeacTaBiIeHne H30MPOLECCOB: N30TepMa,
n30x0pa, nzobapa.

TexHudeckune yCTpOHCTBa M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

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

OneIThl 10 AUPPY3UN KUIKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JBHXKCHHUSI.

Monens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJICKYISIPHOTO B3aUMOACHCTBUSI.

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

OMBITHI, WJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSHUS UJICATHHOTO Ta3a, H30TPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ompenenenre Macchl BO3JyXa B KJIACCHOW KOMHAT€ Ha OCHOBE H3MeEpeHUH o00béMa
KOMHATHI, JaBJICHUS U TEMIIEPATYPHI BO3AyXa B HEMl.

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

Tema 2. Ocnoebl mepmoounamuku

TepMoauHamuyeckass cucrema. BHYTpeHHSASI 3HEPrusi TEPMOAMHAMHYECKONM CHUCTEMBI U
crioco6Ob! e€ m3MeHeHus. KonnyectBo TerioTsl U pabota. BHyTpeHHsIs SHEprus 0AHOATOMHOTO
WJeaNbHOTO Ta3a. Buael Teronepenayu: TEMIONPOBOAHOCTh, KOHBEKIUS, U3JTydEHUE. Y JIeNIbHAs
TEITOEMKOCTD BellecTBa. KoyimuecTBo TEMIOTHI pHU TEIIonepeaaye.

[Tonsatue 00 ammabGatHOM Tmporiecce. [lepBbIii 3akOH TepMoauHaMHKH. [IpuMmeHeHHE
MIEpPBOTro 3aKOHA TEPMOIUHAMUKH K M3ompolieccaM. [ paduyeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocCTh Mpo1ieccoB B MPUPOJIE.

TemnoBbeie Mamuubl. [IpuHnune! qeiicTBus TemaoBbix MamuH. [IpeoOpa3oBanust sHepruu B
TeroBbIX MammuHax. KoaddunmeHT nmonesnoro nedctBus TerioBoil MamuHbl. [{ukn Kapho u
ero K03 QUIMEHT MMOJIE3HOTO JeHCTBUSI. DKOJIOTHYECKHE MPOOIeMbl TEIIOIHEPT€TUKH.

TexHuueckue yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHWE: JIBUTaTellb BHYTPEHHEIO
Cropanusi, ObITOBOM XOJOJUIbHUK, KOHTUIIHOHED.

Jlemoncmpayuu

W3menenune BHYTpEHHEH SHEPruu Teia MpPU COBEPIICHUU pPabOTHI: BBUIET MPOOKH H3
OYTBIJIKM TIOJ ACWCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B JATyHHOH TpyOKe MHyTEM
TpeHus (BUICOJCMOHCTPAIINS ).

N3menenue BHyTpeHHEH sHEpruu (TemIepaTypbl) Tea Mpu Terionepeaaye.

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

Monenu mapoBoii TypOUHBI, IBUTATEINsl BHYTPEHHETO CTOPaHUsl, PEAaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanua eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u KoHneHcanus. Vcmapenne u  kumeHue. AOCONIOTHAasS U
OTHOCHUTEIIbHAs BIKHOCTh BO3/yxa. HacklleHHbIN map. YaenpHas TemioTa mapooOpa3oBaHus.
3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUSI OT JaBJICHUSI.

TBépnoe Teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.
Kunkue kpucramisl. CoBpeMeHHble MaTepuanbl. [lnaBneHue M Kpuctamidzauus. YaenbHas
TeruioTa masneHus. Cyonumarusi.



YpaBHEHHE TEIUIOBOTO OanaHca.

TexHudeckne YCTpPOWCTBA W MPAKTHYECKOE NPUMEHEHHUE: THTPOMETP U ICHXPOMETP,
KaJIOpUMETP, TEXHOJIOTUW  TIOJYyUYCHHUS COBPEMEHHBIX MAaTepuajoB, B TOM  YHCIE
HAaHOMATEPHUAIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIICHHBIX ITAPOB.

Kurienre npu MOHM>KEHHOM JIaBJICHUH.

CriocoObl MI3MEpEHUS BIAKHOCTH.

HaGmoienne HarpeBaHus M IJIaBJICHHS KPUCTALUTMIYECKOTO BEIIECTBA.

JleMOHCTpaIus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenne OTHOCUTETHLHOM BIQYKHOCTH BO3/IyXa.

Paznen 4. DiaekrpoamHnamMuka

Tema 1. Inekmpocmamuka

DOnekTpu3arust Tell. OJEKTpUYecKud 3apsn. JIBa Buma JIEKTpUYECKHX —3apsijoB.
[TpoBOAHMKH, AUDTIEKTPUKH U TIOTYIIPOBOAHUKN. 3aKOH COXPAHEHHS JIEKTPUUECKOTO 3apsijia.

B3anmopeiicteue  3apspoB.  3akoH  Kymona. TodeuHBIl  3JIEKTpHYECKHMM — 3apsfl.
Onektpuyeckoe mojie. Hampsok€HHOCTh ANEKTpHYecKoro mojs. [IpuHIun cymepro3uiuu
ANEKTPUYECKUX MmoJiel. JIMHIN HanpsoKEHHOCTH JIEKTPUUECKOTO TIOJIS.

Pabota cumn oanmekrpocratmdyeckoro moisa.  [loreHmman. Pa3HOCTP  MOTEHIIMATIOB.
[TpoBOAHMKY W AMDIEKTPUKH B AIEKTPOCTATUYECKOM TToJie. JludsiekTpuueckast IpOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTPOEMKOCTh IIJIOCKOTO KOHJAEHCATOpa. DHEPrus
3apsKEHHOTO KOHJIEHCATopa.

TexHnueckne yCTpOWCTBA M IPAKTHYECKOE IMPUMEHEHUE: 3JIEKTPOCKOM, 3IIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allliTa, 3a3eMJICHHE 3JEKTPONpPHOOPOB, KOHAECHCATOP, KOMHWPOBAJIBHBIM
armapar, CTpyHHBIN PUHTEP.

Jlemoncmpayuu

YCTpoHCTBO M MPUHIUIT IEUCTBUA SJIEKTPOMETpA.

B3anmoelicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE T0JIE 3aPSHKEHHBIX TEL.

[IpoBOAHMKH B 31EKTPOCTATUYECKOM MOJIE.

DIeKTpocTaTUYeCKas 3alluTa.

JIMBIIeKTPUKY B 3JIEKTPOCTATUYECKOM I10JI€.

3aBUCUMOCTh  JIEKTPOEMKOCTH IIOCKOTO KOHJEHCAaTOpa OT IUIOIIaJAM ILJIACTHH,
PAcCTOSTHUA MEKy HUMH U TUAJIEKTPUUECKON IPOHULIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuveckuii mok. Toxu 6 paznuunvlx cpeoax

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

Hanpsixenue. 3akon Oma i ydacTka 1enu.

DIeKTpUYEeCcKoe CONPOTHUBJICHUE. VY nenbHoe CONPOTHUBIIEHUE BEILIECTBA.
[TocnenoBarenbHOE, NapaIeIbHOE, CMEIIAHHOE COETUHEHNE TPOBOTHUKOB.

PaGora snexrpuyeckoro Toka. 3akoH J[xoymns—JleHia. MOMIHOCTH SIEKTPUUECKOTO TOKA.

DNEKTPOABMKYILAs CHJIA U BHYTPEHHEE COIIPOTUBIIEHUE UCTOUYHUKA TOKA. 3akoH Oma Juis
MOJIHOM (3aMKHYTO#) 2eKTpuyeckoil nenu. KopoTkoe 3amMbIkaHue.

DNEeKTpOHHAs MPOBOJAUMOCTb TBEPBIX METAIOB. 3aBUCUMOCTh COIIPOTUBIICHUSI METAIIJIOB
oT Temneparypbl. CBepXIpOBOIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3EKTPOHHBIX MMYyYKOB.



[MomynpoBognuku. CoOCTBEHHAass W MNPUMECHAs MPOBOAWMOCTh MOJIYIPOBOJIHUKOB.
CaoiictBa p—Nn-nepexona. ITomyrnpoBoiHUKOBbIE IPUOOPBI.

DONeKTpUYecKuii TOK B pPacTBOpPAaX U paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
JUCCOIHAIUS. DIEKTPOJIN3.

OnexTpuueckuil TOK B razax. CaMOCTOSITENIbHBIM U HECAMOCTOATEIbHBIN pa3psala. MoHus.
[Ina3zma.

Texnuueckue ycTpoilcTBa M MNPAKTUYECKOE MPUMEHEHHE: amIepMeTp, BOJBTMETP,
peocrar, WCTOYHUKM TOKa, ODJIEKTPOHArPEBaTENbHBIC TMPHOOPHI, SJIEKTPOOCBETHTEIHHbIC
npuOOpBI, TEPMOMETP CONPOTHBICHHS, BAaKyyMHBIH JHOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MIOJIYIIPOBOHUKOBBIN U0/, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HANpSOKEHMSL.

3aBUCUMOCTh CONPOTHUBJICHUS UWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MIOIIEPEYHOI0 CEYEHUs U MaTepHaIa.

CMeniaHHOE cOeTMHEHUE POBOTHUKOB.

[IpssMoe u3MepeHune 3neKTpoABMKyIerd Cuiibl. KOpoTkoe 3aMblKaHHME TaJbBaHUYECKOTO
2JIEMEHTA U OLICHKA BHYTPEHHErO0 CONPOTHUBIICHMUS.

3aBUCUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 2JEKTPOJIUTOB.

HckpoBoii pa3psa ¥ NpOBOAUMOCTB BO3AyXa.

OHOCTOPOHHSS TPOBOUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne cMemaHHOTO COEAMHEHUS PE3UCTOPOB.

W3mepenne  DNEKTPOABIKYIIEH CHJIBI HCTOYHMKAa TOKA M €r0  BHYTPEHHETO
CONPOTHBIICHUS.

HaGnronenue anexkTponunsa.

Me:knpeaMeTHbIe CBSI3H

N3yuenne xypca ¢uzumku 06a3oBoro ypoBHS B 10 Kiacce OCYIIECTBIACTCS € y4ETOM
COJIepXKATENbHbIX MEKIIPEIMETHBIX CBsI3e € KypcaMM MaTeMaTUKH, OWOJIOTHH, XHMUHU,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemnuvie nousamus, CBS3aHHbIE C M3YYEHHEM METOJOB HAyYHOI'O ITO3HAHMS:
ABJICHHE, HAy4HbIM (akr, rumoresa, (uznyeckas BeIUYMHA, 3aKOH, TEOpUs, HaOIIOIEHHeE,
9KCIEPUMEHT, MOJIEIMPOBAHUE, MOJEIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl YypaBHEHMH, JuHeWHas ¢QyHKuusa, mnapaboda,
runep0oia, uX rpagyKu ¥ CBOMCTBA, TPUTOHOMETpUYECKUE (GYHKINU: CUHYC, KOCUHYC, TaHT€HC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M HX IPOEKIMHM Ha OCU
KOOPJUHAT, CJI0KEHUE BEKTOPOB.

Buonoeusa: mexanuueckoe JBWKEHHUE B JKUBOW mpupoje, tuddysus, ocMOC, TEII00OMEH
KUBBIX OPraHU3MOB (BHJIbl TEIUIONEpEIauH, TEIJIOBOE PABHOBECHUE), SJICKTPUUECKUE SBICHUS B
JKUBOU MIPUPOJIE.

Xumusa: DUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TN, XUAKOCTEH U Ta30B, IEKTPUYECKHUE
CBOMCTBA METAJUIOB, dJIEKTPOJIUTHUECKAS JUCCOLUALNS, FaIbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHue JABMKEHUM C UCIOJIb30BAaHUEM MEXAHU3MOB, YUET TPEHHS B
TeXHUKE, MOJIINIHUKH, HUCHOJIb30BAaHWE 3aKOHA COXPAHEHHUS HMITyJbca B TEXHHUKE (pakeTa,
BOJAOMET W JIpyrue), JBUTATeNb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOH
XOJIOIMJIBHUK, KOHJUIIMOHEP, TEXHOJIOIMH MOJIyYE€HUSI COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHUCIIE
HAaHOMATEpUAJIIOB, W  HAHOTEXHOJIOTMH,  DJJEKTPOCTAaTHYECKas  3alluTa,  3a3€MJICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYMHBIM NpHUHTEp, dJIEKTpOHArpeBareibHble MPHOOPHI,
AJIEKTPOOCBETUTENbHBIE PUOOPBI, TaJIbBAaHUKA.
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Paznen 4. DiiekTpoanHaMuKa

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[ToctostHHbIE MarHuThl. B3auMoneicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe IOJI€.
Bexrop marauTHOM MHAYKIMK. [IpyuHIMI Cyliepno3uuyy MarHUTHBIX 1I0JIEH. JIMHUKM MarHUTHOM
uHaykuu. KapTrHa nuHui MarHuTHOM MHAYKIIUU TOJISI TOCTOSTHHBIX MAarHUTOB.

MarnuTtHoe 1oJie TPOBOJHUKA C TOKOM. KapTuHa NWHMNA WHAYKIMM MarHUTHOTO IOJIS
JUIMHHOTO NPSIMOTO IMPOBOJHHMKA U 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHHKA, KATYIIKH C TOKOM.
OmnsiT Dpcrena. B3aumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amniepa, €€ MOAYJIb U HAalIpaBJICHUE.

Cuna Jlopenna, e€ MoOayidhb W HampaBieHue. JIBWKeHWE 3apsHKEHHOM 4YacTHIBI B
OJIHOPOJHOM MarHuTHoM mnouie. Pabota cuiiel Jlopenua.

SBneHue DIIEKTPOMArHUTHOM MHAYKUMH. [IOTOK BEKTOpa MarHUTHOW HWHIYKIUH.
DNEeKTPOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTpOMarHUTHOM MHAYKIuu Dapazes.

BuxpeBoe anekrpuyeckoe mose. DIEKTPOABMKYILAs CHUJa WHAYKIUU B IPOBOJHHUKE,
JBUKYIIEMCS TIOCTYNATEIbHO B OJTHOPOJIHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTB. fIBI€HNE CAMOMHAYKIIUU. DJIEKTPOABMKYILAS CUIIa CAMOUHIYKIIUH.

DHeprusi MarHUuTHOTO TIOJIS KaTYIIIKUA C TOKOM.

DIJIEKTPOMArHuTHOE MOJIE.

TexHudeckre yCTPOWCTBA ¥ TMPAKTUYECKOE TNPUMEHEHHWE: TIOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHUTHI, IEKTPOABUTaTENb, YCKOPUTEIU JIEMEHTAPHbIX YaCcTUILl, HHAYKIIMOHHAS 11€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKIIOHEHHE AIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIuHMY MHIYKIIMY MarHUTHOTO TIOJIA.

B3anmopeiictBre AByX MPOBOJIHUKOB C TOKOM.

Cuna Amrepa.

JenictBue cuibl JIopeHIia Ha HOHBI 3JIEKTPOJIUTA.

SBneHue AIeKTPOMArHUTHOM UHAYKIIUH.

[IpaBuo Jlenna.

3aBUCHUMOCTD 3JIEKTPOABUKYIIEH CHIBI UHAYKIIMH OT CKOPOCTH M3MEHEHMS] MarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yueHne MarHuTHOTO MOJI KaTYyIIKUA C TOKOM.

HccnenoBanue AeCTBUSA MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue siBJIEHUS 31€KTPOMArHUTHOM MHIYKIIMH.

Pa3pea 5. KoJjie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHsle Kojaedanus

KonebarenbHast cucrema. CBOOOIHBIE MexXaHHuUeckue Kolebanusa. [‘apMoHHueckue
konebanus. Ilepuon, dwacrora, ammautyga U (asa koneOanuil. [IpyXKMHHBII MasTHUK.
Marematuueckuii MasTHHK. YpaBHEHHE TapMOHHUYECKHUX Kojebanuil. [IpeBpaiieHue sHepruu
MIPU TapPMOHUYECKUX KOJIEOaHUSX.

Konebarenbupiit  koHTYp. CBOOOJHBIE DIEKTPOMarHUTHBIE KOJEOaHUS B HACATHHOM
KoJeOaTeIbHOM KOHType. AHAJOTUsS MEXJIy MEXaHWYeCKUMU H  DIIEKTPOMATHUTHBIMU
konebanusmu. @opmyna ToMcoHa. 3aKOH COXpaHEHUS SHEPTUU B UICATBHOM KOJIeOaTeTbHOM
KOHTYpE.

[IpencraBienne o 3aTyxaroMKX KoJeOaHUAX. BBIHYXICHHbIE MEXaHMUYECKUE KOJeOaHMUS.
Pe3onanc. BeiHyKIeHHBIE DIIEKTPOMArHUTHBIE KOJIEOaHUSI.



Ilepemennbiii Tok. CuHYCOMAAIbHBIM NEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIUIMTY/IHOE U IEHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HANIPSHKEHHUS.

Tpanchopmarop. IIpousBoacTBo, mepemada W TOTPEOICHUE DIEKTPHUSCKON SHEPTHH.
OKOJIOTUYECKME PUCKU IpU IPOU3BOJACTBE AIEKTpo3Hepruu. KynbTypa HcCnoiab30BaHUSA
JIEKTPO3HEPTUH B NOBCEAHEBHOM )KU3HMU.

TexHuueckue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHME: DSJIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTpoIepeiad.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeIbHON CUCTEMBI (IIPYKHUHHBINA UM MaTeMaTHYeCKUN
MasITHUK).

HaGnronenue 3aryxaromux KojeoaHui.

HccnenoBanue cBOMCTB BBIHYX/IEHHBIX KOJI€OaHUH.

HaGnronenue pezonanca.

CBOOOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

OcmmnorpaMmsl — (3aBUCMMOCTH  CHJIBI  TOKa W HamnpsbKEHUsT OT BPEMEHM) JJis
AIIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc npu mocienoBaTeIbHOM COEAMHEHUU PE3UCTOpa, KaTYIIKM MHAYKTUBHOCTH U
KOHJICHCATOpA.

Monenb IMHUY 3JIEKTPOIIepeIauH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

HccnenoBanue 3aBUCHMOCTH MEPHOJIa MaJIbIX KOJIe0aHHM Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpysa.

UccnenoBanne mnepeMeHHOro TOoKa B IENM U3 TOCIEIOBAaTENIbHO COEAUHEHHBIX
KOHJIEHCAaTOpa, KaTyIIKA U pEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpOMAZHUNHbLE 60IHbL

MexaHn4deckue BOJIHBI, yCJIOBUA pacnpocTpaHeHus. [lepuoa. CkopocTh pacnpocTpaHEeHUS
u panuHa BousiHbl. [lomepeunble W mpononbHble BOJHBL. HMHTepdepeHuuss u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

DNEKTPOMAarHUTHbIE BOJIHBI. YCJIOBHUS M3JIY4Y€HHsl 3JIEKTPOMATrHUTHBIX BOJH. B3anmuas
opueHtauus BekTopoB E, B, V B snektpomarHuTHO! BoJjiHe. CBOWCTBA 3JEKTPOMATrHUTHBIX
BOJIH: OTpaXE€HHE, IMpelloMIIeHUe, Nojspusauus, audpaxkuus, uHTepdepenuus. CKopocTb
3IEKTPOMAarHUTHBIX BOJIH.

[IIkayia 37€KTPOMAarHUTHBIX BOJIH. [IpuMeHeHHE 37€KTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUHMIBI paiuOCBs3U U TeNEeBUACHUS. Paaronokamnusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKatOUIEH Cpeibl.

TexHuueckre yCTpOWCTBAa M NMPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yJIbTPa3BYKOBasl JIMarHOCTHMKAa B TEXHUKE M MEIULMHE, pajap, PaAUONpPUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue 1 paclpoCTpaHEHUE NOMEPEYHBIX U MPOJIOTIBHBIX BOJIH.

Konebuomieecs Teno Kak HCTOYHHK 3BYKA.

HaGnronenue oTpaxeHus U MPEOMIICHUS MEXaHUUECKUX BOJIH.

HaGnronenue unrepdepeHnu 1 qudpakiiui MEXaHH4eCKUX BOJH.

3BYKOBOM PE30HAHC.

Habnionenue cBSI3M TPOMKOCTH 3ByKa W BBICOTHI TOHAa C aMIUTUTYIOW M YacTOTOU
KoJeOaHuH.

HccnenoBanue  CBOMCTB — 2JIEKTPOMAarHUTHBIX — BOJH:  OTPaKEHHE, IPEJIOMIICHHE,
noJsipu3anus, Audpakuus, uHTepdepeHITus.

Tema 3. Onmuxa
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I'eomerpuueckas ontuka. IIpsmonnHeiiHoe paclipocTpaHEHHE CBETA B OJHOPOJHON cpefie.
JIyud cBeta. ToUeUHBIN UCTOYHUK CBETA.

OTtpaxxenue cBera. 3akOHBI OTpaxkeHHs cBeTa. IlocTpoeHue H300pakeHUH B TIIOCKOM
3epKaje.

[Ipenomnenne cBera. 3aKkOHBI MpPEJOMJICHHS cBeTa. AOCOJIOTHBIA IOKa3aTelb
npenomwiienus. llonHoe BHyTpeHHee oTpakeHue. lIpenenbHbIl yroja MHOJHOIO BHYTPEHHETO
OTpaKECHHUS.

JHucnepcus cseta. CiioxxHbIi cocTaB Oeoro ceera. L{er.

CoOuparomue W paccemBaromue JHH3BL. ToHKass mmH3a. DOKYCHOE pACCTOSHUE U
ONITUYECKasi CHJIa TOHKOW JUH3BL. [locTpoenne n3o00pakeHuii B COOUPAIONIUX M PACCEUBAIOIINX
nuH3ax. PopMysa TOHKOU JIMH3BL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl TpUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBas omntuka. Wutepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaOIIOZCHUST MAKCUMYMOB 1 MUHUMYMOB B UHTEP(HEPEHIIMOHHON KapTUHE OT ABYX CHH(pA3HBIX
KOTE€PEHTHBIX UCTOUHUKOB.

Hudpakuust cBera. [udpaxuuonHas pemérka. YcinoBue HaOMIOAEHUS TIIaBHBIX
MaKCHMYMOB IpH NaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha JU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuzanusa ceera.

Texnuueckune ycTpoWcTBa W MpPaKTHUECKOE MPUMEHEHHE: OYKH, Jyma, (oToarmapar,
MPOEKIIMOHHBIM ammapar, MHUKpPOCKOI, TEJECKOI, BOJIOKOHHAs OINTUKA, JU(pPaKIHMOHHAs
peméTKa, TMOJIAPOUI.

Jlemoncmpayuu

[IpsimonuHetHOE pacnpocTpaHeHUe, OTpakKeHWe M NpejoMiieHue cBeTa. OnTuueckue
MPUOOPHI.

[TosiHO€ BHYTpEHHEE OoTpakeHue. Moaenb CBETOBOA.

HccnenoBanue cBOMCTB M300payKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIa, TeJIECKOTA.

Ha6mronenue narepdepeHiinu crera.

Ha6nronenue qudpakinum cBerta.

Habmronenue nucniepcuu cBera.

[Tonyyenue cnekTpa ¢ HOMOILIBIO IPU3MBI.

[Tonyuenue crekTpa ¢ HOMOUIbIO AUPPAKIIUOHHON PEIIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue nokasaresns NpesoMIIeHUs CTEKIIA.

HccnenoBanue cBOMCTB U300paxeHH B TUH3AX.

Habmronenue aucnepcuu cBera.

Paznea 6. OcHOBBI CIeNIHAJILHOM TEOPUH OTHOCUTEIbHOCTH

['panuibl MPUMEHMMOCTH KJIACCHMUECKOW MeXaHUKHU. [locTynarel crnenualbHOM TEopUHu
OTHOCHUTEIIbHOCTH: WHBApHAaHTHOCTh MOJYJs CKOPOCTH CB€Ta B BaKyyme, NIPUHLUI
OTHOCHTEIBbHOCTH DHHIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU M COKPAILEHUE JUTUHBI.

DHeprusi ¥ UMIYJbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl € SHEPTUEHN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTUsl TOKOSL.

Pa3nen 7. KBanroBasi pusznka

Tema 1. dnemenmot K6AHMO60U ONMUKU

®otonbl. @opmyna Ilnanka cBsi3u sHepruu (GOTOHA C €r0 YAaCTOTON. DHEPTHsl U UMITYIIbC
¢dorona.

OtkpeiTue u uccienoBanue @orodpgekra. Ompbitel A. I. CroneroBa. 3aKoHBI
dororpdexra. YpapHenue DitHmTeiHa 1 Gpotosddexra. «KpacHas rpanuna» Gotosdpdexra.

11



Hasnenue ceera. OnbiTe [1. H. Jlebenera.
XHUMHUYECKOE IEHCTBUE CBETA.
Texnuueckre ycTpOHCTBa W IMPAKTHUYECKOE NpUMEHEHHue: (oTorneMeHTt, (GOTOTaTUHK,
COJIHEYHast OaTapesi, CBETOIHOI.
Jlemoncmpayuu
D013 PeKT HA YCTAHOBKE ¢ IMHKOBOH IIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTodhdeKTa.
Ceeroauo.
Counneunas 6artapest.
Tema 2. Cmpoenue amoma
Mopuens aroma Tomcona. OmbiTel Pesepdopna mo paccesauto o -dactui. [lnanerapHas
Mozens aroma. [loctynarel bopa. M3nyuenue u norsouieHne GOTOHOB IpU MEPEXOJE aroma C
OJIHOTO YpPOBHSI BSHEpruuM Ha JApyro. Buapl cnexktpoB. CHekTp YpOBHEW 3HEpruM aroma
BOJIOPO/JIa.
BonHoBBI€ cBOMcTBa yacTull. BosHel ne bpoinsa. KoprnyckyasipHO-BOJIHOBOM Tyaan3M.
CrioHTaHHOE U BBIHYXJCHHOE U3ITyYCHHUE.
TexHuueckre yCTPOMCTBA MW NPAKTUYECKOE INPUMEHEHHWE: CHEKTPaJIbHBbIM aHAIN3
(ciekTpockom), Ja3ep, KBAaHTOBbIM KOMITBIOTED.
Jlemoncmpayuu
Mogens ombiTa Pezepdopna.
Omnpenenenre JJIMHBI BOJHBI J1a3epa.
Habntoenne nuHeHyaThIX ClIEKTPOB U3IIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
Ha6nronenune nuHeHYaToro crexkTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHTBI,  JOKa3bIBAIOUIME  CIIOKHOCTH CTPOEHHs  Ajpa. OTtkpbITHE
paaunoaktuBHOCTH. OnBITH Pedepdopaa no onpeneneHno coctaBa paJloakTUBHOIO H3JIy4EHUSI.
CgoiicTBa anbda-, 6eta-, raMMa-u3aydeHus. BiusHue paquoakTUBHOCTH Ha >KHUBbIE OPraHU3MBI.
OtkpeiTHE TIpoTOHAa W HedTpoHa. Hykmonnas monenp siapa [erizeHOepra—lBaHeHKO.
3apsin siapa. MaccoBoe unciio saapa. M30Tornsbl.
Anbba-pacniag. DIEKTPOHHBIM M MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaaOaKTUBHOIO pacraja.
DHeprus cBS3U HyKJIOHOB B siape. SnepHblie cuiibl. Jledekt Macchl siipa.
Anepublie peakuuu. [lenenue u CUHTE3 sI€ED.
SAnepubiii  peaktop. TepmosimepHsiii cuHTe3. IIpoOmeMbl W TEPCHEKTHUBBI  SACPHOMN
SHEPTreTUKU. DKOJIOTUUECKHUE ACTIEKTHI SIAEPHON IHEPTeTUKH.
DneMeHTapHble YacTUullbl. OTKPBITHE TO3UTPOHA.
MeTo1b1 HAOMIOAGHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.
OdyHIaMeHTaIbHbIE B3aUMOICHCTBUSA. EMUHCTBO Qu3nueckoi KapTUHBI MUpA.
TexHuueckre ycTpoHCTBa M NMPAKTHUYECKOE NMPUMEHEHHE: J03UMETp, kamepa Buibcona,
SJICpHBINA peakTop, aToMHasi bomoa.
Jlemoncmpayuu
CuéTunK MOHM3UPYIOUIUX YaCTHII.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpekoB 4acTull (10 TOTOBBIM (poTorpadusim).

Pa3nes 8. DiieMeHTHI ACTPOHOMMH U ACTPOPU3NKHU

OTaIsl pasBUTUA  ACTPOHOMUH. HpI/IKJ'IaIlHOC U MHUPOBO33PCHYCCKOC  3HAYCHUC
ACTPOHOMMHU.

Bupg 3B€31H0T0 HeOa. COSBCSI{I/IH, SAPKHUC 3Bé3,£[LI, IUIAHCTBI, UX BUINMOC IBUKCHUC.
ConHe4yHas cuCTeMa.
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Connue. Conneunass akTUBHOCTb. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpamma «CHEKTpajJbHbI KJIacC — CBETUMOCTBY». 3BE3/bI
[JIaBHOM TOCJEN0BATEIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETUMOCTb» Ul 3BE3] TJIaBHOM
IocJIeI0BaTeNbHOCTU. BHyTpeHHee crpoeHue 3BE34. CoBpeMEHHbIE IPEACTABIEHUS O
IIPOUCXOXKACHUHU U 3BoJronu CoJlHLIa ¥ 3BE3/1. DTambl KU3HU 3BE3L.

Mnieunsiii [TyTs — Hamra I'anaktuka. [lonoxxenne u neuxkenne Coinnua B ['anaktuke. Turbl
rajlakTuk. PajmoranakTuku u kBasapsl. YEpHbIE AbIPHI B pax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Pazberanue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

MacurabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepewénneie npoOieMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

Habmronenust HeBOOpYKEHHBIM IJ1a30M C MCIHOJb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUM
JUI OTIPEJIeNICHUs TMOJI0XKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOT0 MoIyIIapus U IPKUE 3BE3IBL.

Ha6nronenus B reneckon Jlynsl, ianer, Maeunoro IlyTu.

O06o0maroniee NOBTOpPeHUE

Ponp ¢u3wku w acTpOHOMHUM B IKOHOMHYECKOW, TEXHOJOTWYECKOW, COIMAIBHON |
THUYECKOM cdepax JesATeNbHOCTH 4YeJNOBEKa, pojib W MeCcTOo (U3UKM U acTPOHOMHUHU B
COBPEMEHHOM Hay4yHOH KapTWHE MHpa, pPoib (GU3NYECKO Teopu B (QOPMHUPOBAHUU
Mpe/icTaBiIeHUH 0 PrU3nYecKoil KapTUHE MUpPa, MECTO (PU3UYECKOM KapTUHBI MUpa B OOIIEM ALY
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MTPEJICTaBICHHI 0 IpUpo/IE.

MexnpeamerHblie CBSI3U

N3yuenne kxypca ¢u3mku 06a30Boro ypoBHS B 11 Kimacce OCymecTBISECTCS € y4ETOM
COJIep’KaTeNbHBIX MEXIPEIMETHBIX CBfA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Meosicnpedomemnuvle nouwsamusi, CBS3aHHbIE C HW3YYEHHMEM METOJIOB HAyYHOTO MO3HAHMS:
SIBJICHUE, Hay4yHbIM (akT, Tumnore3a, (U3MYECKas BEJIMYMHA, 3aKOH, Teopws, HaOII0/IEeHUE,
9KCIIEPUMEHT, MOJCIMPOBAHNE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHrue CUCTEMbl YpaBHEHUMN, TPUTOHOMETpUYeckre (YHKIHMHU: CHHYC,
KOCHHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPbI M HX
MPOEKIIMM HAa OCH KOOPIHMHAT, CJIOKEHHWE BEKTOPOB, MPOM3BOJHBIE DJIEMEHTAPHBIX (DYHKIUH,
MPU3HAKU N0JI00US TPEYTOJIBLHUKOB, OIIPEIEICHNE TUIOIAIN II0CKUX GUryp u o0béma Tel.

buonocus: snekrpuyeckue SBICHUS B XUBOW mNpupoje, KojedaTelnbHbIE IBUKEHUS B
KUBOW IPUPOJIEC, ONTUYECKUE SIBJICHUS B YKUBOM IpUPOJE, NEHUCTBHE pPAaJHWALlMM Ha YKUBbIC
OpraHU3MBblI.

Xumusi: CTpOGHHE aTOMOB W MOJIEKYJ, KpPUCTAJUIMYECKash CTPYKTypa TBEPABIX Tell,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKON PelIETKH, CIIEKTPAIbHBIN aHau3.

l'eocpaghus: MarHUTHBIE TOJIIOCa 3€MJITH, 3aJIEKU MAarHUTHBIX Py, (OTOChEMKA 3eMHOMN
MIOBEPXHOCTHU, MPEACKAZAHUE 3EMJIICTPSICEHUM.

Texnonozus: TUHUN 3JEKTPOIEpeay, TEHEPATOP NEPEMEHHOTO TOKA, HJIEKTPOBUTATEINb,
MHAYKIMOHHAs MedYb, pajap, paJuoNpUEMHMK, TeJIEeBM30p, aHTeHHa, TenedoH, CBY-mneus,
MIPOEKIMOHHBIN anmnapar, BOJJOKOHHAs ONTUKA, COJIHEYHas OaTapes.
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I11. ILtanupyembie pe3yJibTaThl OCBOEHHSI POTrPaAMMBbI
OcBoenne yuebHOro mpeamera «Dus3mka» Ha ypoBHE CpemHEro oOmiero oOpa3oBaHUS
(6a30BBIli  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOMMX  JIMYHOCTHBIX,
METanpeIMETHBIX U TPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JJUMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3ylbTaThl OCBOCHHUS yueOHOro mpeamera «Du3uka» JODKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONIMXCsl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPCHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3WTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciupeHne >KU3HCHHOTO OIBITa M OMBITA JEATSIBHOCTH B MPOIECCE PEaATH3AMH OCHOBHBIX
HaIPaBJICHUH BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaIaHCKOro BOCIMTAHUSA:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3UIMH  OOydYalomerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUITUOHHBIX OOICYEIOBEUSCKUX TYMAHUCTHUECKUX M JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISATCIIBHOCTh B HMHTEpEcax TpPakJIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIbHON OpraHU3aIliH;

YMEHHE B3aMMOJICHCTBOBATh C CONWAIBHBIMH HWHCTHUTYTAMHU B COOTBETCTBHH C WX
(GYHKIUSIMU ¥ HA3HAYCHUEM;

TOTOBHOCTH K TYMAaHUTAPHOH M BOJIOHTEPCKOU JESTEILHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTh POCCUICKOM TPaXIaHCKON UACHTHYHOCTH, TAaTPHOTHU3MA,;

IICHHOCTHOE OTHOIIICHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHUSAM POCCHUCKHUX
Y4E€HBIX B 00J1aCTH (PU3UKHM M TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIMTAHMS

c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHYCCKOTO ITOBEICHHS;

CIIOCOOHOCTh OIICHMBATh CUTYAI[MI0 M NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBCHHBIC HOPMBI ¥ [ICHHOCTH, B TOM YHUCJIC B JCSATEILHOCTH YIEHOTO;

OCO3HaHHWE JIMYHOTO BKJIaJIa B IOCTPOCHUE YCTOMYHUBOTO OYAyILEro;

4) 3CTeTHYECKOr0 BOCIIUTAHHUS:

3CTETHYECKOE OTHOIICHUE K MHUPY, BKIIIOYask 3CTETUKY HAYYHOI'O TBOPYECTBA, IIPUCYIIETO
(hu3UYecKoi HayKe;

5) Tpy10BOro BOCIIUTAHHMS:

HHTEpPEC K pa3iudHbiM cdepaM OpodeCCHOHATBHOW JCATEIBHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3MKOW W TEXHHKOW, YMEHHE COBEpINaTh OCO3HAHHBIM BHIOOp Oymymiei
mpodeccruu U peaar30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHHMIO MU caM00Opa30BaHHIO B 00JacTH (PU3MKH Ha
MPOTSHKEHUHU BCCH JKU3HU;

6) 3K0JIOrHYecKOro BOCHUTAHMS:

chOpPMUPOBAHHOCTh JKOJIOTUYECKOW KYIbTYPhl, OCO3HAHHWE TJI00ATBHOIO XapakTepa
AKOJIOTHYECKUX MPOOIEM;

IUTAHUPOBAHUE W OCYIIECTBIICHUE NEHCTBUI B OKpYKaIOIIEH cpele Ha OCHOBE 3HAHUs
1[eei yCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;

paciiipeHue OMbITa JAEATEIbHOCTH OSKOJOTHYECKON HampaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 10 (PU3UKE;

7) HEeHHOCTH HAYYHOT 0 MO3HAHMS:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHs HU3NUECKON HAYKU;

OCO3HAHWE IIEHHOCTH HAay4YHOU JeATENhbHOCTH, TOTOBHOCTh B MpOIlecCce M3ydeHUsl (HU3HKHU
OCYILIECTBIISATH IPOEKTHYIO U UCCIIEIOBATENBCKYIO NeSITENbHOCTh MHIUBUIYAIBHO U B TPYIITIE.
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METAINIPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS
Ba3oBble 1oruyeckue aeicTBuUs:

CaMOCTOSITEIbHO (OPMYIIMPOBATh W AaKTYyaJHM3UPOBATH MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEICIIATH SN JNCSITSILHOCTH, 33]1aBaTh MapaMEeTPhl M KPUTEPHH UX TOCTHKCHUS;

BBIABJIATH 3aKOHOMCPHOCTHU U IMTPOTHUBOPCUUA B PACCMATPHUBACMBIX (1)I/I3I/I‘-I€CKI/IX SIBJICHUAX,

pa3pabaThiBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTepUATbHBIX
U HEMaTEePHUAIIBHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBBI B ACATCIIBHOCTb, OLCHHUBATH COOTBCTCTBUC PCEIYIIbLTATOB LCIIAM,
OLCHUBATb PUCKU HOCJ'IGI[CTBI/Iﬁ JACATCIIbHOCTH,

KOOPJIMHUPOBAaTh M BBINOJHATH PA0OTYy B YCIOBUSAX pEAlbHOTO, BHUPTYaJIbHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICUCTBUS;

Ppa3BUBaTh KPCATHUBHOC MBIIIJICHUEC MIPU PCIICHHUU JKU3HCHHBIX HpO6J'IeM.

Ba3oBble nccienoBareibcKkue 1edCTBUS:

BJIaACTH Hﬁy‘lHOfI TepMHHOHOFHeﬁ, KIIFOYECBBIMHU TIOHATUAMHU WU METOAAMU q)HSquCKOﬁ
HAyKU,

BJIQJICTh HaBBIKAMH y4eOHO-UCCIICIOBATEIILCKON M MPOCKTHOW JCSITEILHOCTH B 00JacTH
CbI/ISI/IKI/I, CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CaMOCTOATCIIBHOMY IMOWCKY MCTO/JI0OB PCIICHUA 3a1a4
CbI/ISI/I'-IeCKOFO CoZACpKaHus, MPUMCHCHUIO PA3JIMYHBIX MECTOJIOB ITO3HAHUA

BJIAZICTE BUAAMU JCATCIBHOCTH II0 IIOJYUCHHUIO HOBOI'O 3HaHHUA, €0 HHTCPIPCTALUU,
MpeoOpa3oBaHUI0 M MPUMEHEHHUIO B Pa3jMYHBIX YUEOHBIX CHUTYyallUsX, B TOM 4YHUCIE MpHU
CO3/ITaHUU Y4EOHBIX TPOCKTOB B 00JaCTH (HU3UKH;

BBISIBIISITh TPUYMHHO-CJIE/ICTBEHHBIE CBA3M M aKTyaJlM3UpOBaTh 3aJady, BbIIBUTATh
rUnoTe3y e€ pelleHHs, HaxXOOUTh apryMeHThl JJs J0Ka3aTelbCTBa CBOUX YTBEPIKICHUH,
3aJlaBaTh NapaMeTpbl U KPUTEPUH PELICHUS;

aHAJIM3UPOBATh TOJYYCHHbIE B XOJ€ peHIeHHUs 3aJaydl pPe3ylbTaThl, KPUTUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (popMynupoBaTh COOCTBEHHBIE 3ajaud B 0Opa3oBaTENbHOU AeATeIbHOCTH, B
TOM YHCIIe IPU U3yYEeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTD 3HAHUA MO (PU3UKE B IPAKTHUUECKYIO 00IaCTh KU3HEACATEIbHOCTH;

YMETbh MHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEJAMETHBIX 00nacTei;

BBIJIBUTaTh HOBBIC UJICU, TIpeIaraTh OPUTMHAIBHBIE TIOJXOAbI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Patora ¢ undopmanmeii:

BIIaJIETh HABBIKAMH MOJydyeHHUs WH(opMmaryu (GU3NYECKOro COAEp)KaHUs M3 HUCTOUYHHKOB
pa3HbIX THIIOB, CAMOCTOSITENIFHO OCYIIECTBJSATh IOUCK, aHaliW3, CUCTEMATH3alUi0 U
UHTEPIPETANI0 HHPOPMAIH PAa3TUYHbIX BUJOB U (HOPM MpeacTaBICHUS;

OIICHUBATh JJOCTOBEPHOCTHh HH(OPMAIIHH;

UCIOJIb30BaTh CpeAcTBa WH(GOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEelIeHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPTaHU3AlMOHHBIX 3aJad ¢ COOII0AeHHEM
TpeOOBaHUN IPrOHOMHKH, TEXHUKH 0€30MacHOCTH, TUTHEHBI, PECYpCcOoCcOepekeHUs, MTPABOBBIX U
ATHYECKUX HOPM, HOPM HUH(POPMAIIMOHHOH O€30MMaCHOCTH;

co37aBaTh TEKCThl (UBMYECKOTO COJEpXaHWs B pa3MUYHbIX (opmarax ¢ yd&éToMm
Ha3HaueHUs uWH(popManmMd ¥ 1ENeBOW AayAUTOPUM, BBIOMpas ONTUMAIBHYIO (QopMy
MIPEJICTaBICHUS U BU3YyaIH3AIIHH.

KoMMmyHuKaTHBHBIC YHHBEpPCAaIbHbIE y4eOHbIE JeHCTBHUA:
OCYIIECTBIATH OOIEHHE HA YpoKaX (PU3UKU U BO BHE-YPOUHOU J€ATEIbHOCTH;
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pacro3HaBaTh NMPEINOCHUTKA KOH(DIUKTHBIX CUTYAIMi U CMTYaTh KOH(DIUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUS C HCIOJIB30BAHUEM S3BIKOBBIX
CPEICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ MHUBHIyaIbHOM pabOThI;

BBIOMpATh TEMATUKy M METOJAbl COBMECTHBIX NEHCTBUN C y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH KaKJIOTO WICHA KOJUIEKTUBA;

IIPUHUMATh LM COBMECTHOM JESATENbHOCTH, OPraHHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUA MO €€ JOCTMKEHMIO: COCTAaBJIATH IUIAH JEHCTBUM, PACHPENEIATh POJH C YyYETOM
MHEHHH y9aCTHUKOB, 00CYKAaTh Pe3ylIbTaThl COBMECTHOM paboThI;

OILICHMBATh KayeCTBO CBOETO BKJIaJa U KaXJIOI'0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
10 pa3pabdOTaHHBIM KPUTEPHUSIM;

IpeayiaraTb HOBBIE IIPOEKTHI, OLICHMBATh WJAECH C MO3WULMU HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh IIO3UTHBHOE CTPATETHMYECKOE IIOBEJACHUE B PA3IMYHBIX CHTYalUsX,
MPOSIBIIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh HMHUIIMATUBHBIM.

PeryisiTuBHbIE YHHBEPCAJIbHBbIE YUeOHbIe NelicTBUS
Camoopranuszaums:

CaMOCTOSITEIIBHO OCYIIECTBJIATh TMO3HABATEIIBHYIO JCSITEILHOCTh B 00JacTH (PU3UKHA U
aACTPOHOMMH, BBISIBIISITH MTPOOJIEMBI, CTaBUTh U (DOPMYIUPOBATh COOCTBEHHBIC 3a/1a9H;

CaMOCTOSITEIIBHO COCTABJIATH TUIAH PENICHHS PAcUETHBIX W KAYeCTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHUS TIPAKTHYECKOW paboOThl ¢ Y4ETOM HMEIONIUXCA PECYpCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U TIPEANIOYTECHU;

JlaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;

paciupsaTh paMKH yueOHOTo NMpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JIeNIaTh OCO3HAHHBIA BBHIOOP, apTyMEHTHPOBATh €ro, OpaTh Ha ceOS OTBETCTBEHHOCTH 3a
pelieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (OPMHUPOBAHUIO U TPOSBICHHUIO JPYIUIIMA B 00JacTH  (PU3UKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTHBBI B AESTEIHHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJIa/IETh HAaBBIKAMU MO3HABATEIHHON pedIeKCUu KaKk OCO3HAHUSI COBEPIIAEMbIX JACHCTBUIA
Y MBICTUTEIIbHBIX IIPOLECCOB, X PE3YIbTATOB U OCHOBAHMIA;

UCI0JIb30BaTh MPUEMBI peIeKCHU ISl OLIEHKH CUTYyalluu, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHUS [0 UX CHUKEHUIO;

MPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPU aHATIN3€e PE3YyIbTaTOB JAESTENLHOCTH;

MPUHUMATD ce0sl, MIOHUMAas CBOU HEJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB ACATEIbHOCTH;

MPHU3HABATh CBOE MPABO U MPABO APYrUX HaA OIIUOKH.

B nmporiecce noctrkeHus TMYHOCTHBIX PE3YIHTATOB OCBOCHHSI POTPAMMBI IO (PU3UKE IS
YPOBHSI CpeHEro 00Iero o0pa3oBaHus y 0Oy4YarOUIUXCs COBEPIICHCTBYETCS SMOIMOHATBHBIN
MHTEJUIEKT, Ipeanoiaraiomuii chopMUpPOBaHHOCTD:

CaMOCO3HaHU$, BKIIIOYAIOIIET0 CIIOCOOHOCTh TOHUMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE,
BU/JICTh HAMPaBIEHUS Pa3BUTHsI COOCTBEHHOM SMOIIMOHATBHON Cepbl, ObITh YBEPEHHBIM B cE0€;

caMoperyliupoBaHus, BKITIOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHE, CIHOCOOHOCTh ATaNTHPOBATHCS K HMOIMOHAIBHBIM
W3MEHEHUSIM U TIPOSIBISATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIUM, BKIIOYAIONICH CTPEMJICHHE K JOCTHIKCHHIO IENH M YCIeXy,
OTNTUMM3M, UHUITUATUBHOCTh, YMEHUE JIEHCTBOBATH UCXO/IS U3 CBOUX BO3MOXKHOCTEH;
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SMIATHM, BKJIIOYAIOLIEH CIIOCOOHOCTh NMOHMMATh AMOLIMOHAIBHOE COCTOSIHUE JPYIuX,
YUYUTBIBATh €T0 NIPU OCYLIECTBICHUH OOIICHHUS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIIOYAIOIIUX CHOCOOHOCTH BBICTPAWBATh OTHOIICHUS C JPYTrUMH
JOAbMU, 3200 THTHCS, IPOSBIISTH UHTEPEC U pa3peliaTh KOH(DIUKTHI.

NPEAMETHBIE PE3YJIbTATDBI

K xonuy oOyuenus B 10 ki1acce mpeaMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(HOPMHPOBAHHOCTH Y OOYUJAIONIUXCS YMEHHH:

JIEMOHCTPUPOBATh HA TMPUMEpax poJib U MeCTO (PU3UKH B (POPMUPOBAHUU COBPEMEHHOU
Hay4YHOW KApTHHBI MUDPA, B Pa3BUTHM COBPEMEHHOM TEXHUKH M TEXHOJIOTHM, B IIPAKTUYECKOH
NeATEIILHOCTH JIFOJIEH;

YUYUTHIBATh TPAHUIBl TPUMEHEHUS HM3YyYEHHBIX (U3UYECKUX MOJENICH: MarepuaibHas
TOYKa, MHEPIHAJIbHAS CHUCTEMa OTCUY€Ta, aOCOJIIOTHO TBEPAOE TENO, MCATBHBIA Ta3, MOJICIH
CTPOEHHMS Ta30B, KUJIKOCTEH W TBEPIBIX TEJ, TOUCUHBIN AIICKTPUUECKHUI 3apsi TP pElIeHUU
(dbu3uYecKux 3a1a4;

pacrio3HaBaTh (U3MYECKUE SBIEHUS (MPOILIECCh) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYISIPHO-KHHETUYECKONW TEOPHH CTPOCHUS BEIIECTBA W AJICKTPOJAWHAMUKHU:
pPaBHOMEpPHOE W PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE IBMKEHUE, CBOOOJHOE TaJeHUE Tel,
JIBIDKEHUE TIO0 OKPYKHOCTH, WHEpIHs, B3auMojaeicTBue Ten, auddys3us, OpoyHOBCKOE
JBIDKEHHUE, CTPOCHHUE KXUIKOCTEH W TBEPABIX TeEJ, M3MEHEHHE O00BbEMa TeNl TMpHU HarpeBaHUU
(oXMaXIeHUH ), TEIJIOBOE PaBHOBECHE, UCTIAPEHHE, KOHICHCAIINSI, TIJIaBJIEHNEe, KPUCTAIUTA3AITHS,
KHUIIEHUE, BIAKHOCTHh BO3/yXa, MOBBIIIEHNWE JTABJICHUS ra3a MPU €ro HarpeBaHWU B 3aKPHITOM
COCyJe, CBA3b MEXIYy IapaMeTpamMu COCTOSHMS ra3a B H30IpOLeccax, JJIEKTpU3auus Ted,
B3aMMOJICHICTBHE 3apsJIOB;

OTHCHIBaTh MEXaHWYECKOE JIBUXKEHUE, HCMONb3Yysl (U3NYECKUE BEIMUYMHBI: KOOPAMHATA,
MyTh, NEPEMENICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CUjla, UMITYJbC Tejla, KUHETUYEeCKas
SHeprusi, NMOTEHLHUaJIbHAsl AHEpPrus, MexaHudeckas padoTa, MeXaHHMYecKas MOIIHOCTb; MpHU
ONMHMCAHMU TPABWIbHO TPAKTOBaTh (DU3MUECKUN CMBICI HCMIOJB3YEMbIX BEJIMYUH, UX
0003HaYeHUSI U €IMHUIIbI, HAXOAUTH (GOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHHY
C APYTUMH BEINYMHAMM;

ONUCHIBATh H3YYEHHBIE TEIUIOBBIE CBOWCTBA TEJ M TEIUIOBBIE SIBJIICHUS, HCHOJb3Ys
¢busznueckue BETUYMHBL: JaBJICHHUE Tas3a, TemIepaTypa, CpeAHss KUHETHYecKas DSHeprus
Xa0THUYECKOT0 JBWXEHUS MOJIEKYJ, CPEIHEKBaJpaTU4Has CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSSI dHEprusi, padora raza, kodG(UIHUEHT MOJIe3HOro ACWCTBUSA TEIJIOBOIO
JBUTATENS; IPU ONTUCAHHUH MPABUIBHO TPAKTOBATH (PU3UUECKUI CMBICI UCIIOJIb3YEMbIX BEIHYUH,
uX O0003HAYEHUS M EIUHHIIBI, HAXOJUTh (OPMYIBI, CBS3BIBAIOIINE HAHHYIO (PU3UYECKYIO
BEJINYMHY C IPYIrUMU BEJINUMHAM;

ONUCHIBATh M3YyYEHHBIE 3JEKTPUUYECKHUE CBOMCTBA BEIIECTBA M JJIEKTPUUYECKHUE SIBICHUS
(mpo1iecchl), UCTONB3YS (U3NYECKUE BEIMYUHBL: ANEKTPUUYECKUI 3apsiil, AIIEKTPUUECKOE TOJIe,
HanpsHKEHHOCTh  MOJIs, NOTEHLUMAN, PAa3HOCTh MOTEHUMAJOB; IPU OMNUCAHUU IPABUIBHO
TpakTOoBaTh (U3WYECKUI CMBICT HCHOJb3YeMbIX BENUYHH, MX OOO3HAUYCHUS U EIUHUIIBL;
yKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

aHAIM3UPOBATh (U3UYECKUE TPOIECCHl M SIBICHUS, UCTONB3Ys (U3NYECKHE 3aKOHBI U
MPUHIMUIIBLI:. 3aKOH BceMHUpHOro tsarorenus, I, II m III 3axkonsl HproTOHA, 3aKOH COXpaHEHUs
MEXaHUYECKOM PHEPryH, 3aKOH COXPAaHEHUsI UMMYJIbCa, IPUHIIUI CYNEPIO3ULUN CU, IPUHIHUII
PaBHOIPaBUsI UHEPLUUATIBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KUHETUUYECKYIO TEOPHUIO CTPOCHHS
BEILIECTBA, TA30BbI€ 3aKOHBI, CBSA3b CpEIHEW KHUHETHMUYECKOM SHEPrHMH TEIJIOBOTO JABUKEHUS
MOJIEKYJT C aOCOJIOTHON TeMIepaTypoil, MepBbId 3aKOH TEPMOIMHAMHKH, 3aKOH COXpPaHEHUS
ANIEKTPUYECKOT0 3apsiia, 3akoH KymoHa, mpu 3TOM pa3inyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS (TPaHUIIBI, 00JIaCTH) TPUMEHUMOCTH;
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OOBSCHSTH OCHOBHBIC MIPUHITUIIBI ICHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3nuyaTh yciIoBUs UX O€30MAaCHOTO MCIIOIB30BaHUS B TIOBCEAHEBHOM KHU3HH,

BBITIOJIHATh JKCIEPUMEHTHl 10 HCCIEOBAHUIO (DU3MUYECKUX SIBICHUH W TPOIECCOB C
WCIOJIb30BAHMEM  TIPSIMBIX W KOCBEHHBIX H3MEpPEHUH, TMpu 3TOM  (POpPMYITHPOBATH
npobneMy/3agady W THUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MIPEUI0KEHHOTO 000PYA0BaHUS, TPOBOIUTH OTIBIT U (POPMYIIUPOBATH BBIBOJIBI;

OCYILIECTBIISITh TPSMBIE W KOCBEHHBIC W3MEPCHUsI (PU3MYECKUX BEIIMYUH, IMPH STOM
BBIOMPATh ONTHUMAJBHBINA CIIOCOO W3MEPEHHSI M HWCIOJb30BAaTh HM3BECTHBIE METOIBI OLICHKH
MIOIPEIIHOCTEN U3MEPEHU;

WCCIIEIOBAaTh 3aBUCHUMOCTH MEXAy (PU3MUECKUMH BEIUYMHAMH C HCIOJIh30BAHUEM
MPSMBIX HW3MEPEHHWH, MPU OSTOM KOHCTPYHPOBAaTh YCTAHOBKY, (DUKCUPOBATH PE3yIbTaThI
MOJTy4EHHOH 3aBUCHMOCTH (PU3MUYECKMX BEIMYMH B BUAE TaOIHIl U rpadUKOB, JENaTh BHIBOJIBI
0 pe3yNIbTaTaM HCCIIEI0BaHUS;

coOmomaTe mpaBmia O€30TMaCHOTO TpyJda TNPH TPOBEICHUHM HCCIEAOBAHWA B paMKax
y4eOHOTO OJKCIIEPUMEHTa, Y4eOHO-HCCIIEOBATENILCKOM W TPOCKTHOW  JEATENBHOCTH C
HCI0JIb30BAHUEM U3MEPHUTENBHBIX YCTPONUCTB U JIabOpaTOPHOro 000PyI0BaHUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 3aJaHHOW (PU3MUECKOW MOJIENBIO, HCIIONb3Ys
¢bu3nveckre 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIN3a YCIOBHS 3aJadll BEIOUPATH (PH3HUECKYIO
MOJIeNb, BBIIENATH (DU3MUYECKHE BEIMYMHBI U (QOPMYIIBI, HEOOXOIAMMBIE IS €€ pelIeHHs,
MIPOBOJIUTH PACUETHI M OIICHUBATh PEATHHOCTH MOJyYeHHOTO 3HAUeHUS (PH3HMUECKON BEINIHHEI,

pemaTh KaueCTBEHHBIC 3aJayl: BBICTPAWBATh JIOTMYECKH HEMPOTHBOPEUYHBYIO IICTIOUKY
pacCyKJIeHUH ¢ OTIOPOM HA M3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SBIICHNUS,

WCTIONh30BaTh TPU pEHICHHH YYeOHBIX 3a7ad COBPEMEHHBbIE HH()OpMAIIOHHBIE
TEXHOJIOTUU JUIS TIOWCKA, CTPYKTYPHPOBAHHS, WHTEPIPETAIMN W TIPEACTABJICHUS YUYCOHOW H
HAYYHO-TIONMYJISIPHOW WH(POPMANMU, TOJYYCHHOW W3 PA3IUYHBIX HCTOYHHKOB, KPUTHUYECKH
aHAJTM3UPOBAThH MOJTyIaeMyI0 HH()OPMAITHIO;

MPUBOANTH TIPUMEPHI BKIIAIda POCCUHUCKUX U 3apYOCIKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00BSICHEHHUE MTPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJh30BaTh TEOPETUYECKUE 3HAHWA N0 (HU3UKE B TOBCEAHCBHOW IKW3HH JUIS
oOecrieyeHHst OE30MACHOCTH NP 0OPALCHUU C TPUOOPAMK U TEXHHUECKUMH YCTPOHUCTBAMH, JJIS
COXpaHEHHUS 3JI0POBbsI U COOITIOJICHUSI HOPM SKOJIOTUYECKOTO TOBEICHUS B OKPYKAIOIIEH Cpe/ie;

paboTaTh B TpyIIE C BHIIOIHECHHEM PA3JIMYHBIX COIMAIBHBIX POJICH, IIIAHUPOBATH PAdOTy
TPYIIBL, palMOHAIBGHO paclpelesiiTh OOS3aHHOCTH W IUIAHUPOBATh JIESTEIBHOCTh B
HECTaHIAPTHBIX CHUTYallUsX, aJCKBAaTHO OIECHHMBATH BKJAJ KaXKJIOTO W3 YYaCTHUKOB TPYIIBI B
peleHre paccMaTpUBaeMOM TPOOIIEMBI.

K koHiy oOyuenust B 11 kJiacce nmpeaIMeTHbIC pe3y/bTaThl HA 0a30BOM YpPOBHE JOJDKHBI
OTpakaTh c(HOPMUPOBAHHOCTD y O0YUAIOIIUXCS YMCHHUM:

JIEMOHCTPUPOBATh Ha TPUMEpPax poJib U MecTo (HU3UKU B (POPMHUPOBAHUU COBPEMEHHOMN
HAyYHOW KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKU M TEXHOJIOTH, B MPAKTUYCCKOMH
JeSATEIbHOCTH JIFOJICH, IEJIOCTHOCTD U €IMHCTBO (DPM3UUECKON KAPTUHBI MUPA;

YYUTBIBATh TPAHMIBI TPUMCHCHUS W3YYCHHBIX (PU3MUECKUX MOJEJCH: TOYCUHBIN
AIIEKTPUYECKUI 3apsii, Jy4 CBETa, TOYECUHBIH HCTOYHUK CBETa, sJAepHas MOJENTb aToMa,
HYKJIOHHAsl MOJIeIb aTOMHOTO Spa MPH pelieHnd GU3NIECKUX 3a/1a4;

pacrno3HaBaTh (QU3WYECKHe SBICHUSA (TPOIECCh) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKH M KBAaHTOBOHM (DM3HKU: AJEKTpUYecKas MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHUYECKOE, MAarHUTHOE [EHCTBUS TOKAa, B3aMMOJICHCTBHE MAarHUTOB, JJIEKTPOMArHUTHAs
WHIYKIWS, JACWCTBHE MAarHUTHOTO TMOJS Ha TMPOBOJHUK C TOKOM U JBIDKYIIUHCS 3apsl,
AIIEKTPOMArHUTHBIE KOJIEOAHUS M BOJIHBI, MPSMOJIMHEIHHOE pacIIpOCTPaHEHUE CBETA, OTPAKEHUE,
npenomiieHue, uHTepdepeHnus, audpakius W MONSIpU3ALMS CBETa, IUCIEPCUST CBETa,
doToanexkrpudeckuit 3¢ dext (PoTorPdexT), CBeTOBOE AaBlieHNE, BOSHUKHOBEHHE JTMHEHYATOTO
CIIEKTpa aToMa BOJIOPO/JIa, €CTECTBEHHAsI M HCKYCCTBEHHAs! PaTHOAKTHBHOCTE;
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ONHUCHIBAaTh M3YyYEHHBIE CBOMCTBA BEHIECTBA (DJICKTPUUYECKUE, MArHUTHBIC, ONTHUYECKHE,
ANEKTPUUECKYIO MPOBOJUMOCTh PA3JIMUHBIX CPEll) U 3JIECKTPOMArHUTHbBIC SIBJICHUS (MPOLECCHI),
UCIOJIB3YS (U3MYECKUE BEIMYMHBI: DJJCKTPUUSCKUU 3apsj, CHIa TOKa, DICKTPHYECKOE
HaIpsDKEHUE, DIIEKTPUYECKOE CONPOTUBIIEHUE, PA3HOCTh IOTEHIUAJIOB, 3JIEKTPOABIKYIIAsL CUIA,
paboTa TOkKa, WHAYKIMS MarHUTHOTO TOJs, cwia Awmepa, cuia JlopeHla, MHIYKTHBHOCTh
KaTYIIKHA, SHEPTHsl DJIEKTPUYECKOr0 M MArHUTHOTO IOJICH, MEePUOJ U 4YacToTa KoJieOaHWUU B
KoJIeOaTeIbHOM KOHTYpE, 3aps U CHJIa TOKa B MPOIECCE TAPMOHHYECKUX DIICKTPOMATrHUTHBIX
KojeOaHuii, (QOKyCHOE pacCTOSIHHE W ONTHYECKas CHJIAa JUH3bI, NPH OINHCAHUU IPABUIBHO
TPaKTOBaTh (U3WYCCKUH CMBICT HCIOJIB3YEMbBIX BEJIMYUH, WX OOO3HAYCHUS W CIUHUIIBI,
YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3HUECKYIO BETHUUHY C APYTUMU BETUIHHAMU;

OTNHUCHIBATh HM3YyYEHHBIE KBAHTOBBIC SBJIICHUS W TIPOLIECCHI, HCHOJB3YS (U3UUYECKUE
BEJIMYMHBI: CKOPOCTb DJJEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, DHEPTHUS U
UMITYJIbC (POTOHA, TEPUOJ TOJypacnaza, dSHEPrusi CBSI3U aTOMHBIX SJEp, NMPU ONMUCAHUHU
MPaBUJILHO TPAKTOBAaTh (PU3WYECKUNM CMBICT HCHOJIB3yeMbIX BEJIMYMH, WX OOO3HAUCHUS U
€IVHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIIUE JAHHYIO (U3HUYECKYI0 BEIUYHHY C JIPYTrUMU
BEJIMYMHAMH, BEIYUCIISITH 3HaUEHUE (PU3UYECKOM BEJIMUNHBI;

aHAIM3UPOBATh (PU3WYECKUE TIPOIECCHl U SBJICHUS, MCTONB3Yys (PU3MUYECKHUE 3aKOHBI U
OpUHOMNBL:  3akoH OMa, 3aKoHBl MOCIEOBATENIBHOTO M  IMApPAIENbHOTO COEIMHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHna, 3aKkoH  3JIEKTPOMAarHWUTHOW  WHIYKUIHUH, 3aKOH
MPSIMOJIMHEHHOTO PACIpPOCTPAHECHUS CBETA, 3aKOHBI OTPAKEHHS CBETA, 3aKOHBI MPEIIOMIICHUS
cBeTa, ypaBHeHHe OWHIITeWHa Uit (GoTodpdeKrTa, 3aKOH COXpPAaHEHHsS HHEPrHH, 3aKOH
COXpAaHEHHUs HMITYJbCa, 3aKOH COXPAHEHUS JJIEKTPUYECKOTO 3apsiia, 3aKOH COXpaHEHUSs
MaccoBOr0 4YHcIia, HocTynaaTsl bopa, 3akoH pajMOaKkTUBHOTO pacrnaja, MpH 3TOM pa3indarh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro MaTeMaTU4YEeCKOE BBIPAKEHHE W YCIOBUS (TpaHUIIbL,
00J1aCTH) TPUMEHUMOCTH;

ONpENENATh HANPABICHWE BEKTOPAa MHAYKIIMM MAarHUTHOTO IOJISI IPOBOJHUKA C TOKOM,
cunbl Amniepa u cuibl JlopeHna;

CTPOUTH M OIUCHIBATh N300pakeHHE, CO3/1aBAEMOE IIIOCKUM 3€pKaJIoM, TOHKOM JTMH3011;

BBITIOJIHATh SKCIIEPUMEHTHI MO HCCIENOBAaHUIO (PU3MYECKHX SBICHUI M MPOLECCOB C
UCIOJIb30BAHMEM MPSAMBIX W KOCBEHHBIX HW3MEpEHHWil: mpu 3ToM  (HopMynupoBaTh
npoOneMy/3agauyy W TUNOTE3y Y4eOHOTO OKCIEpPUMEHTa, COOMpaTh YCTaHOBKY U3
MPeI0KEHHOT0 000PYAOBAHUS, TPOBOJAUTH OTIBIT U (POPMYITHPOBATH BHIBO/IBI,

OCYILIECTBIISITh MPSAMbIE U KOCBEHHBbIE H3MEPEHUs (U3UYECKUX BEIUYMUH, MIpPU ITOM
BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEpEeHUs M HCIOJIb30BaTh H3BECTHBIE METOJBI OLIEHKU
MOTPEITHOCTEN U3MEPEHUI;

UCCIIEeI0BATh 3aBUCUMOCTH (PU3NUECKHUX BEIMYMH C UCHOJIB30BaHUEM MPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3YylbTAThl MOJTYYEHHOH 3aBHCHUMOCTH
¢buznuecKux BENWYMH B BHUAEC TaOmUIl ¥ TpapuKOB, AeNaTh BBIBOJALI IO pe3ylibTaTaM
HCCIEA0BaHUS;

coOnrofaTh mMpaBwia O€30MacHOrO TpyAa MPH MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOrOo OSKCIIEPUMEHTa, Yy4eOHO-UCCIEeNOBATENLCKOM UM TMPOEKTHOW JESITENbHOCTH C
WCIOJIb30BaHUEM U3MEPHUTENBHBIX YCTPOUCTB U JTa0OpaTOPHOTO 000PYAOBaAHUS;

pemarh pacu€THble 3aJa4ydl C SBHO 3aJaHHON (U3MYECKON MOJENbI0, HCIONb3Ys
(u3nueckre 3aKOHBI M MPUHIIUIBI, HA OCHOBE aHAIM3a yCIOBUS 33/1a4l BHIOMPATh (PU3NIECKYIO
MOJENb, BBIACTATh (U3MUYECKHUE BETUYUHBI M (OpPMYIbl, HEOOXOAWMBIE aisi €€ pelleHus,
MIPOBOJHUTH PACUYETHI U OIICHUBATh PEAIbHOCTH MOTYYEHHOTO 3HAaYeHUs (PU3NUECKON BETHUNHBI,

peniaTh KaueCTBEHHbIEC 3a/layd: BBICTPaMBATh JIOTUYECKU HEMPOTUBOPEUMBYIO ILIETOYKY
paccyXJIeHUl ¢ OOPO Ha U3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

WCIOJIb30BaTh TIPU pEIIeHWH Y4YeOHBIX 3a7ad COBpPEMEHHbIE HH(POPMAIOHHBIC
TEXHOJIOTUH ISl TOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIIMN U TMPEJCTaBICHUS Y4eOHOU W
HAyYHO-TIOMYJISIPHONH WHGOpPMAIH, TOJYYEHHOW W3 Pa3NUYHBIX HUCTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATH MOTYy4aeMyI0 HHPOPMAILIUIO;
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OOBSICHATH MPUHIHUIIBI ICHCTBHS MAIlIMH, TPUOOPOB M TEXHUYECKUX YCTPOICTB, Pa3IndaTh
yCJIOBHA UX O€30MTACHOTO MCIIOJIF30BaHMS B IOBCEAHEBHOM KHU3HH,

NPUBOANUTH MPUMEPHI BKJIA/A POCCUHCKUX U 3apYOCKHBIX YUEHBIX-(HU3HKOB B Pa3BUTHE
HayKHd, B 00bSICHEHHE MPOIIECCOB OKPYXKAIOLIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTH;

UCIOJB30BaTh TEOPETUYECKUE 3HAHWA N0 (HU3UKE B TOBCEAHEBHOW JKHU3HU IS
oOecrieyeHns O€30MACHOCTH MPHU 0OPALIEHUHN C MPUOOPAMH U TEXHHUECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUS 3JI0POBbSI U COOITIOZICHUSI HOPM SKOJIOTHUIECKOTO TTOBEICHUS B OKPY)KAIOIIEH Cpe/ie;

paboTaTh B rpyIIe ¢ BBIMOJIHEHUEM PA3IMYHBIX COIIMATBHBIX POJICH, TNIAHMPOBATH PaboTy
I'pynbl, paliioOHAJIBHO paClpeacisaTh 00s13aHHOCTH U IUIaHUPOBATDh ACATCIIBHOCTD B
HCCTAHJAPTHBIX CUTYyallUAX, aICKBATHO OLICHUBATD BKJIAA KAXKAO0TO U3 YYHACTHHUKOB I'PYIIILI B
pelieHue paccMaTpuBaeMou mpooOIIeMbl
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IV. TemaTn4yeckoe JIaHUpPOBaHHE

10 xiaacc
Ne n/m Tema KoanuyecTBo OueHoYHbIE 20P/LIOP
aKajeMHYecKHX | Mpoueaypbl
4acos,
OTBOJIUMBIX HA
0CBOEHHE TeMBbI
Paznen 1. PUBUKA U METO/JbI HAYUYHOI'O ITIO3HAHUS
bu6moreka [IOK
1.1 ®du3MKa 1 METOJIbl HAYYHOTO TTO3HAHUS 2 httns://m. edsoo.ru/7fA1bf72
Utoro 1o pazneny 2
Paspen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kusemarnka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2:2 Hlunavnia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 https://m.edsoo.ru/7fA1bf72
Hroro mo pazgeny 18
Pa3nen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/JIMHAMUKA
) o bubnunoreka [JOK
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOpUU 9 https://m.edsoo.ru/7fALbF72
bubnuoreka [JOK
3.2 OCHOBbI TEPMO/MHAMMKH 10 https://m.edsoo.ru/7f41bf72
3.3 ArperatHble cocTosiHHS BelecTBa. Da3oBble mepexo/abl 5 brbmotexa LIOK
https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24

Pasnea 4. JIEKTPOJANMHAMUKA
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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

bubmmoreka [{OK

41 D7IeKTpOCTaTHKA 10 https://m.edsoo.ru/7f41bf72
. N bubmmoreka [{OK
4.2 [TocTosIHHBIHM MeKTpUYECKUi TOK. TOKU B pa3IMYHBIX CpeIax 12 httos://m.edsoo.ru/7FA1bf72
Hroro no pazneny 22
PesepBHoe Bpemst 2
OBLIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68
11 kaacc
Ne Tema KoauuecTBO OuneHouHble 0P/11OP
n/n aKajeMHYecKHX | MPOoIeTypPbl
Yacos,
OTBOIUMBIX HA
0CBOEHHE TeMbI
Pa3nen 1. Pazgen 1. SJEKTPOJIUHAMUKA
4 bu6mmoreka [JOK
1.1 MarnuTtHOE 1oJie. DJIEeKTPOMarHuTHAS HHIYKITHS 11 htts://m.eds00.ru/7f41c97c
Utoro no pazneny 11
Pasznea 2. KOJIEBAHUS U BOJIHBI
bubmuoreka [JOK
2.1 MexaHu4ecKue U JICKTPOMAarHUTHBIE KOJIeOaH s 9 htts://m.eds00.ru/7f41c97c
bubmuoreka [JOK
2.2 MexaHu4ecKkue 1 3IeKTPOMarHUTHbIE BOJTHBI 5 https://m.edsoo.ru/7fA1ca7c
bu6mmoreka [JOK
2.3 10
Ontuia https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24 4
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Pasnea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCHUTEJIbHOCTH

. 1 bu6mmoreka [{OK
3.1 OcCHOBBI CHIEITUATBHOM TEOPUH OTHOCUTEIBHOCTH 4 httns://m. edsoo.ru/7fA1ca7c
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®DU3UKA
4.1 DJeMeHTHl KBAHTOBOM ONTUKU 6 brbmiorexa LIOK
https://m.edso0.ru/7f41c97c
bubmmoreka [{OK
4.2 4
Crpoenne atoma https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
4, A
3 TOMHOE SIpO > https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 15
Pa3nen 5. 9JIEMEHTbI ACTPOHOMUHU U ACTPO®U3UKHU
1 bu6mmoreka [IOK
5.1 | DrnemeHTHI aCTPOHOMHH U acTPO(HU3UKH 7 https://m.edsoo,ru/7f41c97c
Hroro no pazneny 7
Pa3nen 6. OGOBIIAIOUIEE IOBTOPEHHUE
bu6mmoreka [JOK
6.1 | Obobmaromee nosropene 4 https://m.edso0.ru/7f41c97c
Hroro mo pazgeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 11
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