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MOSICHUTEJBHAS 3AIIMCKA

Pabouas nporpamma xypca «Duspkay cocTanjieHa Ha OCHOBE:!

1. @3 «O6 obpazoBanuu B Poccuiickoit ®enepaunu» ot 29.12.2012r. Ne 273-d3

2. llpnkasa Munncrepctea ofpasoBanua u Haykd PO «O6 yTeepikueHHE —(eepabHOro
rOCyIapCTBEHHOTO 00pa30BaTENBHOIO CTAaHAApTa cpeHero obimero obpasosanusa» ot 17.05.2012 Ne 413
(c usmeHeHusamH, BaeceHHbIMU [Tpukasom MunucrepeTsa o6pasosanus u Hayku Poccuiickoit ®enepanuu
or 31.12.2015 . Ne 1578, 01 29.06.2017 r. Ne 613);

3. Yuebunoro nnana MOY «L1O Ne2y r. Slcnoropeka
Usyuenne pusuxu B 10-11 knaccax HarpaBieHo Ha JOCTHKEHHE CIEAYIOMIMXK WeTei:
. OCBOEHHE 3HAHWH O (QyHIAMEHTANBHEIX (DM3HUECKHX 3aKOHAX W MPUHIMIIAX, JISKAIIUX BOCHOBE
COBPEMEHHON QU3NUYECKOH KAPTHHEI MUPa; HanGoJiee BAKHBIX OTKPBITHSIX B 0GIACTH (DU3KKH, OKA3aABLINX
ONpPEACNAIOLICe BAUSHUC Ha PA3BUTUE TEXHUKM U TEXHOJIOTUH; METOaX HAYYHOIO O3HAHUS IPUPO/IBL,
® [PUMEHSTD [1OTyUYCHHbIE 3HAHUA 110 QU3UKE Uit OOBICHEHUS PasHOOBPa3HbIX
(usnuecKux ABNEHUH U CBOACTB BELUECTB; IPAKTUYECKOTO UCII0Nb30BAHU (hU3NUCCKUXIHAHMIA;
® DAa3BUTUC NO3HABATE/IbHBIX UHTCPECOB, UHTEIIEKTYAIBHBIX M TBOPYECKUX CIIOCOOHOCTEHB IIpoLiecce
npuoOPETeHMs 3HAHUN 1 yMEHUH 110 PU3MKE C UCIIOJIL30BAHUEM PA3IUYHBIX MCTOYHHKOB HHPOpPMALIiH,
B TOM YHCNE CPEICTB COBPEMCHHBIX HH(QOPMAIMOHHBIX TEXHOJOIH; (OpMHpoBaHue yMeHHH
OLICHWBATH JOCTOBEPHOCTE ECTECTBEHHOHAYYHON MH(OPMAIUH;
® BOCHUTaHHE YOEKACHHOCTH B BO3MOMKHOCTHM [IO3HAHHS 3aKOHOB MPUPOMBI, HCIIOIB30BAHUS
IOCTIDKEHUH  (Qu3uku Ha Onaro pasBUTUS — YENIOBEYECKONW  LUBHIIM3ALNM, HEOOXOIUMOCTH
COTPYIHHYECTBA B IIPOLIECCE COBMECTHOTO BBITIOIHEHU 3a/aY, '
YB2XKHUTEILHOIO OTHOILICHHS K MHCHHIO ONIIOHEHTA IPU 00CYKICHUH NIPOOJIEM €CTECTBEHHOHAYYHOTO
CONCPXKAHUS; FOTOBHOCTH K MOPAJIbHO-DTUYECKOH OLEHKE UCHONb30BAHMUS HAYUHBIX MOCTHIKEHUH,
YYBCTBa OTBETCTBEHHOCTH 3a 3AILUTY OKPY)Katollel cpebl;
® HCIIOJNB30BAHUE NPHOOPETEHHBIX SHAHMM W yMEHHM [UIsl pEIleHUs pPaKTHYeCKHX 3amau
[TOBCENHEBHOH HU3HHU, obecrieveHus OE30NacHOCTH cOOCTREHHON KHU3HM.
HocTrxenne sTuX Lejel o0ecrneunBaeTes peleHHeM CeAyIONX 3a/1a4;
* (hopMHpPOBaHHs OCHOB HAYTHOTO MUPOBO33PEHMSI;
Pa3BUTHSA HHTEJUIEKTYAIBHBIX CIIOCOOHOCTEN yuaInnuxes;
pa3sBUTHE NO3HABATE/ILHBIX HHTEPECOB IIKOIBHUKOB B IIPOLecce H3ydeHus (QUIHKY;
3HaKOMCTBO ¢ METOJIAMHU HAYHYHOIO IIO3HAHUS OKPYIXKAIOLIEro MUpa;
MOCTaHOBKA IMpobieM, TpeOYIOIUX OT YUal(uXcs CaMOCTOSTENLHON OeATeNbHOCTH II0 HX
pa3peLLEHUIO;
® BOOPYXCHMUE LIKOJbHMKA HAy4YHbIM METOAOM IIO3HAHUS, I[O3BOJSAIOWUM - [OJy4aTh
0OBEKTUBHBIE 3HAHUSA 00 OKPYIKAIOLIEM MUPE,
Peannsamus paGouedl mporpaMMbl OCYIIECTBISETCss B O4HOM (opme. [lpy BO3HMKHOBEHHH
HEOOX0IMMOCTH BO3MOXKHA peau3arys paGoyelf IporpamMMe! ¢ IPUMEHEHHEM SJIEKTPOHHOT0 06 yUeHHS
¥ UCTIOJB30BAHHEM IUCTAHIIMOHHEIX 00pa30BaTEIbHBIX TEXHONOI M, BKIIOYAs IPOBEACHHE 3aHATHI B
(opmare Buneoxondepenicsasu (BKC) cornacuo Ilucemy Munucrepersa npocseieHus PO ot
12.10.2020 Ne T'/JI-1736/03 "O pexoMeHAANUSIX [10 UCTIOAb30BAHMIO HA()OPMALMOHHBIX TEXHONOTHI",
B coorsercrsun ¢ [lucemom Munucrepersa npocsetuenust PO ot 9 okta6ps 2020 r. Ne [[J1-1730/03 “O
PEKOMEHIANUAX TI0 KOPPEKTUPOBKE 00Ppa30BaTEILHEIX IPOrpaMM’” B IEPUO)| UPE3BLIYAWHEIX CHTYALHI,
HEONAronpUATHBIX MOTOAHBIX YCJIOBUH, BBEICHHS KAPAHTUHHBLIX MEPONPUSTHHA MO 3a60/IeBAEMOCTH
rpunnom, OPBU wu apyrum uHOexuHOHHbIM 3a00NeBaHUsM, NpenojaBaHue ydueOHOrO NpenMeTa
«DU3KUKa» OCYLIECTBIAETCA ¢ UCIIOJIB30BAHMEM JMCTAHLHMOHHBIX 06PAa30OBATE/BHbIX TEXHONOIUH H
3JIEKTPOHHOTO 00yUeHHS,

IIJJAHUPYEMBIE PE3YJIBTATBHI
MexannuecKkue sABJIeHUs

BrinyckHuK HayunTesn:
* pPacrno3HaBaThb MCXAHHYECCKUE SBJICHHUA KM OOBACHATH HAa OCHOBE HMEIOIIMXCS 3HAHHH OCHOBHLIC
CBOWCTBA HWIJIK YCJIOBHMSA IIPOTEKAHHUs OSTHX SBICHHUH: paBHOMEPHOE M HEPaBHOMEPHOE IBHIKEHHE,



PABHOMEPHOE W paBHOYCKOPEHHOE MPAMOJMHEHHOE MABMXKEHHE, OTHOCHTEILHOCTh MEXaHHYECKOro
JBHXKEHWsI, CBOOOHOE TTaJIEHHE TEJI, PABHOMEPHOE ABMKEHHNE MO OKPYXKHOCTH, WHEPIIHS, B3aUMOeHCTBIE
TEJI, PEAKTUBHOE ABMIKCHHUE, IIEpe/iada JaBieHus TBEPAbIMU TEIaMH, XKUAKOCTAMU U ra3amu, aTMOchepHoe
JaBlicHHE, IUIaBaHWE TeJl, PaBHOBECHE TBEPABIX Tej, MMEIOIMX 3aKpeleHHYIO OCh BpalleHUs,
xosebaTenpbHOE NBHKEHNE, PE3OHAHC, BOJTHOBOE ABHKEHHE (3BYK);

* OIHMCHIBATE MU3YUEHHBIE CBOWCTBA TEN U MEXAHWYECKHE SIBICHWS, UCIONB3Ys (PHU3UUECKHEe BENTHINHbI:
HyTh, IEpEMEIEHNE, CKOPOCTh, YCKOPEHHUE, Iepro oOpalleHus, Macca Tella, IIOTHOCTh BEIeCTRa, Clila
(cuna TSKECTW, CHIIA YNPYTOCTH, CHJIAa TPEHWs), NABICHUE, MMITYJIBC Tella, KUHETHYeCKas OSHeprus,
[IOTCHLMANIBbHAA JHEPrus, MexaHudeckas pabora, MexaHuueckas MouiHoctb, KIIJ[ mpu coBepuueHuu
paGoThI ¢ HCIIONIBL30BAHKEM IIPOCTOTO MEXAHU3MA, CHJIa TPEHUS, aMILTUTY A, TIEPHOA U acTOTa KoJIcOaH i,
IUTMHA BOJTHEI ¥ CKOPOCTE €€ PaciipOCTPaHEHH S, IIPY OITUCAHUY ITPABUIIBHO TPAKTOBATH YUIHUECKHH CMBICI!
UCHONB3YEMBIX BEIHYMH, UX 0003HAUEGHMS U €AMHMILI H3MEPEHUS, HAXOAUTH (QOPMYJIEL, CBSI3BIBAIOLINE
JaHHYIO GH3MYECKYIO BEJIWYUHY C IPYTUMH BETMYUHAMH, BEIYHCIIATE 3HAUCHHE (DU3HYECKOH BETHUMHEI;
*  aHAIM3WPOBAThL CBOMCTBA TEJN, MEXAHMUECKHE SBJNESHUS W TPOLECCDI, HCITOJIB3YST (PH3HUECKHE 3aKOHbBI:
38KOH COXPAaHEHUA DHEPrUH, 3aKOH BCEMHUPHOrO TSAMOTCHUS, MIPUHLMI CYNEPIO3UIIMM CHJI (HAXOXKACHME
paBHOAe#cTBYytomEen cuitbl), I, 11 1 111 3akons! HetoTOHA, 3aK0H COXpaHEeHUS UMIYNIbCA, 3aKOH [ YKa, 3aK0OH
[Mackanst, 3akoH Apxwmela; TIpW 3TOM pasanuaTh CIOBECHYIO (OPMYJHPOBKY 3aKOHa M €ro
MaTEMATUUYECKOE BbIPAXKEHUE; ,

* pasiHYaTh OCHOBHBIE TIPU3HAKH M3YYEHHBIX (U3HYECKHX MOJeNel: MaTepHanbHas TOWUKA.
WHEepLHaTbHast cUcTeMa OTCUETa,

* pellaTh 3a1aud, UCIOJb3Ys (QU3NUECKHE 3aKOHBI (3aKOH COXPAHEHHMS SHEPIMM, 32KOH BCEMUPHOIO
TATOTEHUS, IIPUHIUI cynepriosnuuu cul, I, 11 u 11 3axonsr HeroToHA, 3aK0H COXpaHeHHs HMITYJIbCa, 3aKOH
I'yka, 3axoH [lackans, 3akoH Apxumena) u (OPMYJIBI, CBSI3BIBAIONINE (QU3NUYECKHE BETWYMHEI (ITYTh,
CKOPOCTE, YCKOPEHHUE, Macca TeJ1a, INIOTHOCTH BELIECTBA, CHIIA, NAaBICHHUE, UMIIYJIbC TEJIa, KHHETHYCCKAs
SHEprus, MOTCHLHMATbHAA SHEPrus, MexaHudeckas paboTa, MexaHudecKas MOIMHocTh, KIIJ mpocToro
MEXAHNM3Ma, CHJIa TPEHHUS CKOJIBKEHNUS, KOAQPUIINEHT TPEHUSs, aMILTUTYa, IEPUOJL W YacToTa KojeGaHvi,
JUIMHA BOJIHBL M CKOPOCTE €€ PAaCcIPOCTPAHEHH): HA OCHOBE aHAJIN3a YCJIOBHS 3a/la4U 3aIHChIBATh KPATKOES
YCIIOBKE, BBIAEIATh (U3UYECKUE BEIMYMHBL, 3aKOHBI U (PopMyIbl, HEOOXONUMBIE IS €¢ pellcHMS,
TIPOBOJIUTE PACUETEI M OLEHHUBATE PEATBHOCTD TTOJTYYEHHOTO 3HAYEHN QH3NUECKOH BETMIHHEL

BoinycKHuK nosyuun 603moNcHOCHIb HAYYUMbCA:

®  HUCITOJIL30BATL 3HAHWSA O MEXAHUYECKUX SABJICHUIX B ﬂOBCGHHeBHOﬁ WKU3HW 4J14 O6€CﬂebleHl/lﬂ 6630HaCHOCTI/I le/]
obpalueHuy ¢ npubopamMu ¥ TEXHUUECKUMH YCTPOHCTBAMH, /i COXPAHEHHS 30POBbS U COOIIONCHMS
HOPM 3KOJIOTHYECKOIO TOBENECHHS B OKDYXKAIOUIeH cpefe; NPHBOAUTL HPMMEPLl TPAKTHYECKOTO
MCTIONTB30BAHUS (DU3HYECKVX 3HAHMH O MEXaHWUECKWX SBJIEHHAX W (U3MUECKWX 3aKOHAX; MPUMEpEI
UCMOJIB30BaHUS BO30OHOBIIAEMBIX MCTOYHUKOB SHEPrUM; J3KOJOTHUYECKUX MOCAEACTBUM HCCIENoBaHMUs
KOCMHUYECKOTO IPOCTPAHCTB; -

* pasinuaTh TPAHWLBl TPUMEHUMOCTH (U3MHYECKMX 3aKOHOB, ITOHMMATh BCEOOLIMH  XapakTep
(GyHIaMEHTAJbHbIX 3aKOHOB (3aKOH COXPAHEHUS MEXAHUUECKOH SHEPIHH, 3aKOH COXPAHEHUS UMITYJIbCA,
3aKOH BCEMMPHOTO TArOTEHMS) M OrPAHMYEHHOCTh HCIOJB30BAHMS YACTHEIX 3aKOHOB (3akoH ['yxa.
Apxumena v Ip.);

*  HAXOIWTb aAEKBATHYIO NPEIIOKERHON 3a1a4e PU3MUECKYIO MOJIEb, PA3pellaTh IpobieMy Kak — Ha
OCHOBEMMEIOIIUXCS  3HAHUMN 10 MEXaHUKe C UCIONB30BAHMEM MAaTeMaTHYeCKOro ammapaTa, Tak W IpH
TIOMOILIF METOZIOB OLIEHKH. '

TenJsiosbie aBJIEHNA

BhINycKHUK HAYINTCsE:

* PAacIlO3HABATE TEILIOBBIC ABJICHUS U OOBICHATE Ha 6aze UMEIOMINXCS 3HAHUHM OCHOBHBIE CBOMCTRA MM
YCIIOBUSI IIPOTEKAHUS 3THX SIBIICHUH: b dy3nst, uameHeHne o0beMa Tesl TPH HarpeBaHnM (OXJIAXKAEHUH),
Gonblas COKUMaEMOCTh [a30B, Majas CKUMAEMOCTb XKUAKOCTEH U TBEPALIX TEJT, TEILIOBOE PAaBHOBECHUE,
HCIapeHue, KOHIEHcalus, IUIaBJICHUE, KPUCTAUIM3alus, KUIEHUE, BIAXHOCTh BO3JYyXa, pa3lIUvHbIe
CrIocoOBI  TerutoTiepenay  (TETUIONPOBOAHOCTD, KOHBEKIWS, W3JYYEHHE), arperaTHble COCTOSHUS
BELLECTBA, MOMVIOLIEHUE DHEPrUy MpU HCIAPEHUM XHIKOCTH U BBIACICHHE €€ NP KOHACHCALMU Iapa,
3aBUCHMOCTB TEMIIEPATYPhI KUIIEHUS OT IABICHHUS;



* OIKCHIBATh H3Y4YECHHBIC CBOWCTBA TEl Y TEILUIOBBIE SBICHHUS, HCIONB3YS (PU3MYESCKHE BEITHUNHEL
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPTHS, TEMIIepaTypa, yielbHas TeIIOEMKOCTh BEIecTRa, yAebHas
TEMOTa IIaBNEHHs, YJE/bHAs TEIUIOTa Iapoo0pa3oBaHUs, yJejbHas TEIUIOTa CrOpaHUs TOILIMUBA,
KOI(Q(QULIMEHT ITONE3HOro JAeHCTBHS TEIUIOBOrO IBWIaTeNd; NPM ONMCAHWH IIPaBHIBHO TPaKTOBAaTh
busmUecKuit CMBICH WCTIONB3YEMBIX BENMYMH, WX OOO3HAYEHMS! M EIVHWIBI H3MEPEHWS, HaXOINTh
(opmyibl, CBA3LIBAIOLIKE JAHHYIO QU3MYECKYIO BEMUMHY C APYTHUMY BEAMUYMHAMM, BHIYUCHSTh 3HAUCHHE
(hu3rUeCcKON BEIUUHHBI,

*  AHAIM3UPOBATH CBOMCTBA TEN, TETNIOBBIE ABJNEHHS M TIPOIMECCH], MCTIONB3YS OCHOBHBIE TONOXEHHS
ATOMHO-MOJIEKY/IIPHOIO Y4€HUs O CTPOCHUY BEILECTBA U 3aKOH COXPAHCHUS SHSPTUH;

* pPa3IN4yaTh OCHOBHBIC .MPH3HAKU H3YUYEHHBIX (U3MYECKUX MOJENCH CTPOCHHs Ta3oB, XKMIKOCTEH K
TBEPJIBIX TEJ;

* NPUBOJUTH IIPUMEPDI NPAKTUUECKOIO UCIIOIb30BaHUS HUIMYESCKUX 3HAHAM O TEILIOBBIX SABJICHHUSIX,

* pelaTh 3aJa4d, HCIOJNB3Ys 3aKOH COXPAHEHMs SHEPTUM B TEIUIOBBIX IIporeccax ¥ (HOpMYJIbl,
CBA3BIBARONME (DHM3MUECKHE BETMUMHE! (KOMMYECTBO TETIOTH, TEMIEPATYPa, YASTBHAS TemoeMKOCTh
BELIECTBA, YJENbHAsA TEIIOTa IUIABJICHUS, YACNbHAs TelloTa napoo0pasoBaHusl, YHAE/NbHAA TEioTa
CrOpaHMs TOIUIMBA, KOd(QQUIMEHT IIOJNIE3HOTO ACHCTBHS TEIUIOBOI'O [BHUraTelis): Ha OCHOBE aHANH3A
YCJIOBHS 3a1a9M 3aMUChIBATH KPATKOE YCIIOBHE, BBIIENATH (DU3UUESCKHE BEJWUMHBI, 3aKOHBI ¥ (POPMYIIBI,
He0OXOIUMEBIE A/ €€ PELUEHUs, NPOBOJUTH PACUEThl U OLEHUBATL PEANLHOCTH MONYYCHHOIO 3HAUYECHUS
(bu3nvecKol BETUYKUHEL

BotnyckHuk nonyuum 603mMoMCHOCHb HAYHUMbCA:

* HUCIIOJB30BATh 3HAHUS O TEIUIOBBIX SBJICHUSIX B MOBCEAHEBHOMN JXU3HU 1 oGecneueHus 6e30IacHOCTH
npu ofpalieHny ¢ npubopamMu 1 TEXHUUECKUMY YCTPOHCTBaMI, AJIS COXPAHEHHUS 310POBBS U COOIIONEH NS
HOPM 9KOJIOTMUYECKOr0 TNOBEJACHUs B OKpYXaloUlel Cpeie; NPUBOMUTE MNPUMEPBl IKOJOTHYECKHUX
nocaencTBUH paboTel ABUraTesiell BHYTPEHHETO CropaHusl, TeIUIOBBIX U THAPOIEKTPOCTAHITNI,

* pa3jnMu4aTh TPaHWLLl TIPUMEHUMOCTH (BU3WYECKHX 3aKOHOB, IIOHMMAaTh BceoOImwi xapakrep
(GyHIaMEHTANBHbIX (PU3UYECKUX 3aKOHOB (38KOH COXPaHEHUS SHEPruM B TEIUIOBBIX IIpOLECCax) M
OIPaHUUYEHHOCTD UCIIONB30BaAHUS YACTHHIX 3aKOHOB; _

* HaxXOAWTh aJeKBATHYIO TIPEIUIOKEHHON 3amave (QU3UMUECKYIO MOJENH, paspemarb mpobieMy Kak Ha
OCHOBE UMEIOIIKXCS 3HAHUH O TEIUIOBBIX SBJICHUSX C UCHOJIB30BAHUEM MAaTEMaTUYECKOT O annapara, Tak u
IIpY IOMOIIK METOIOB OICHKH.

SHCKTpI/I‘{CCKﬂe 1 MariuTHbLIC ABJICHHUA

BeInyckHUK Hay4dHuTCA:

*  paclio3HaBaTh HJIEKTPOMACHUTHLIE ABACHUS U OOBACHITH HA OCHOBE UMEIOLLMXCS. 3HAHUH OCHOBHbIE
CBOWCTBA WJIX YCTIOBHS NPOTEKaHUS DTUX SIBJICHUMN: JJICKTPU3aALUS Tell, B3aUMOACHCTBUE 3apsiiOB,
HIIEKTPUUECKUH TOK ¥ €ro JIeHCTBUS (TErIoBOe, XMMHYIECKOe, MAarHUTHOE), B3aUMOLEHCTBIE MarHuTOB,
DJEKTPOMArHUTHAS HHAYKLKS, NIEHCTBUE MArHuTHOrO I10J1s Ha IIPOBOJHUK C TOKOM U Ha JBKXKYLLYIOCS
3apsDKEHHYIO 9acTUlly, AEHCTBUE 3JIEKTPUIECKOTO M0/ Ha 3apsSDKEHHYIO YaCTHLY, 3JICKTPOMAarHUTHBIE
BOJIHBI, IPSIMOJTMHEHHOE pacripoCTpaHeHNEe CBETa, OTPAXEHNE U NTPEJIOMIICHHE CBETa, JUCIIEPCHs CBETA.

® COCTaBJIATH CXEMBI BIIEKTPUYECKHWX LENEeH C IOC/IeNOBaTeIbHEIM W TapajlIeNbHBIM COeINHEHUEM
3JIEMEHTOB, pa3Jindas yCJIOBHBIE 0003HAUCHUS HJIEMEHTOB JIEKTPUUECKUX LeTel (MCTOYHNK TOKa, KITHOH,
pe3uctop, peocrar, JaMIouKa, aMInepMerp, BOJILTMETP).

® HCHOJb30BATh ONTUYECKUE CXEMBL /I [TOCTPOCHUS H30OPAKEHUH B [IIIOCKOM 3epKajie u cobuparolie
JUH3e.

® OIIMCHIBATL H3YYEHHBIE CBOMCTBA TEN U 3JICKTPOMArHUTHBIC SIBJICHUS, HCHOJb3YS (UBHUECKHE
BEIMYMHEL  OJEKTPUYECKUH 3apian, CHla TOKa, OJJIEKTPHUYECKOE HalpsDKEHHWE, JIICKTPHUYECKOE
COTIPOTUBJIEHNE, YIEIILHOE CONPOTHUBIICHNE BELIECTBA, paboTa 3JEKTPHUUECKOTO TOJIA, MOIMHOCTE TOKA, |
(poKyCHOE pacCTOSIHHE U ONTHYECKAs CUJIA JIMH3bI, CKOPOCTh 3JCKTPOMATHUTHBLIX BOJIH, AJMHA BOJIHbL ¥
4aCTOTa CBETa, MPHM OIMCAHHM BEPHO TPAKTOBATH (DH3UYECKHH CMBICI HCIOJIB3YEMBIX BENUYMH, HX
O0O3HAYEHUS U COMHUIBI U3MEPECHUS; HAXOAWUTL (OPMYJIBI, CBI3BIBAIOIIME HaHHYIO (QUIMIECKYIO
BEJTHUHHY C APYTUMH BEJTHUUHAMH,

® AQHANW3WPOBATH CBOMCTBA TeJ, BJEKTPOMATHWTHBIEC SIBJIIEHHS W IPOLECCEI, HCIOJB3YS (UINUECKHE
3aKOHBL: 3aKOH COXPAHEHUS IEKTPUUECKOro 3apsja, 3axkoH OMa 11 ydacTka uenu,3akon [proynsa-Jlenua,
3aKOH NPSMOJIMHEHHOT0 PacIpOCTPaHEHUsI CBETd, 3aKOH OTPa)KEHUs CBETa, 3aKOH IIPEJIOMJIEHHS CBETA;



TIPH 9TOM pa3jinyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA M €0 MaTeMaTHUECKOE BLIPaKeHHE,

® [PUBOIWUTL NPHMEPH! IPAKTUYECKOrO HCIOJB30BAHUA (QU3MUIECKUX 3HAHUH O IIEKTPOMArHHTHBIX
SBJIEHUAX

* pelnarh 3a[a4H, HCTIONB3Ys QU3nUecKue 3aKOHEI (3aKoH OMa JIJId ydacTKa LemH, 3akor/[xoyns-Jlenua,
3aKOH TIPAMOJIHEWHOTO PACIIPOCTPAHEHMS CBETA, 3aKOH OTPAKEHUsI CBETA, 3aKOH TIPEIIOMIIEHHSI CBETA) W
Gopmynbl, cBA3RIBAIOIME (U3MYECKME BEAMYMHBI (CHJIA TOKA, OJICKTPHYCCKOS HAIPSIKEHUE,
3JIEKTPUYECKOE CONPOTHUBIICHHE, YAENBbHOE COMPOTHUBICHUE BEIIECTBa, paboTa 3NEKTPUUECKOTO IOJIS,
MOIIHOCTB TOKA, (OKYCHOE PACCTOSTHUE W OTITHUECKas CHIa JIMH3BI, CKOPOCTh 3JIEKTPOMATHUTHEIX BOJIH,
AIMHA BOJHB M 4acTOTa CBETa, (OpPMYJbl pacyera ONEKTPHUYECKOrO COIPOTHBICHHS IIpH
NIOCJIEOBATENBHOM U IapajlIesIbHOM COENMHEHHHITPOBOJHUKOB): HA OCHOBE aHallH3a YCIOBHS 3alauu
3aMUChIBATh KPATKOE yCIIOBHE, BEIAENATE (DH3HUECKHE BEJIMYUHBL, 3aKOHBI ¥ (hOPMYITBI, HEOOXOANMEBIE JJIs
€€ pELIeHWs, TPOBOAWTH PAacveTbl M OLEHMBATh PEATBHOCTH TIONYYEHHOTO 3HAYEHHS (H3UUECKO
BEJIUUUHBL,

Boinycknuk nonywum 03moncHOCHb HAYYUMbCA:

® LCIIOJb30BATh 3HAHUA 00 JJIEKTPOMArHUTHBIX SIBJCHUSX B [OBCEIHEBHOMN >XM3HU s ofecreueHus
6€30MacHOCTH IIpH 0OpalleHUH ¢ IPpUOOpaMu U TEXHUYECKUMH YCTPOUCTBAMY, /IS COXPAHEHUS 310POBbS
U COONIONEHHS HOPM BKOJIOTHYECKOro IIOBEAEHUS B OKpYXKaroleiicpeae; MpUBOIUTE IPHMEPEI BIHSHYS
SJIEKTPOMArHUTHBIX M3JTyUeHHH Ha XXUBBIE OPraHW3ME;

® pa3IMYaTh TPaHUIB! IPUMEHHMOCTH (DHU3WYECKWX 3aKOHOB, ITOHWMATh BCEOOIIMH XapakTep
(GyHNaMEHTaNBHBIX - 3aKOHOB (32KOH COXPAHEHHS OJICKTPUYECKOrOo 3apsfa) M OrPaHHYEHHOCTD
VICIIOJIb30BAHHUSA YaCTHBIX 3aKOHOB (3akoH OMa Ay yyacTka Hemnu, 3akoH Jhxoynsa-Jlenna u ap.);

® UCIOJB30BATh IIPUEMbL IIOCTPOCHUS QUINUECKUX MOAESEH, IOUCKa U POPMYIMPOBKY [[OKA3aTEIbCTR
BBIJBHHYTBIX THIIOTE3 ¥ TEOPETHUYECKHX BBIBOJOB HA OCHOBE AMITHPHUYECKH YCTAHOBIEHHBIX (PaKTOB;

® HAXOJUTb 3[EKBATHYIO MPEAJOXKEHHOH 3amaue (QU3MYECKYI0 MOJe/b, pa3peiiaTh mpobneMy Kak Ha
OCHOBE MMEIOMINXCSI 3HAHWH 00 3JIEKTPOMAIHUTHBLIX SIBIEHHSX C HCIOMB30BAHMEM MaTEMaTHUUECKOro
arrapara, Tak ¥ IpH TTOMOIIIN METOOB OIEHKH.

KraHTOBbIE AIBJICHHSA

BhbIny CKHHK HAYYUTCS:

® DACIO3HABATH KBAHTOBBIE ABICHNUS U OOBSICHATH HA OCHOBE NMEIOLIIMXCS 3HaHNH OCHOBHBIE CBOMCTBA
WM YCJIOBHS IPOTEKAHUS ITHX SIBJIIEHUH: €CTECTBEHHAS U UCKYCCTBEHHAS Pai0aKTUBHOCTE, O-, B~ 1 V-
U3/1y4EHUsl, BOSHUKHOBEHUE JIMHEHUATOrO CrieKTpa U3JydCHUAaTOMA,

® OIIMCBIBATh U3YUCHHBIC KBAaHTOBLIC ABJICHUA, UCIOJIB3YA Q)PISI/I“ICCKI/Ie BCJIHMYHUHBL, MACCOBOC 4HUCIIO,
3apsaA0BOC YHCIIO, [ICPHOA moJypacrana, JHCPIrHs (I)OTOHOB; IIpH ONHMCAHHHU IIPaBUJIBHO TPAKTOBATDL
(’bI/ISI/I‘{eCKI/Iﬁ CMBICJT UCTIOJIE3YEMBIX BEIINYUH, WX 0003HAYUCHNUS W ©OWHHIIBI UIMEPEHUS, HaxoIWThb
(pOpMyJ'IbI, CBA3LIBAIOLINEC JAaHHYIO (I)I/ISI/I"IeCKyIO BCJIMYUHY C APYTUMH BCIWYHHAMY, BbLIYUCIATD
SHaYCHHUC (1)H3Hq€CKOfI BCIIMYHMHEI,

® AHAJTM3NPOBATE KBAHTOBBIC MABJICHWS, HWCIIOJIE3YA cbmnqecrme 3aKOHBl W TIOCTYJIAThI! 38KOH
COXPaHCHUS BHEePTHU, 3aKOH COXPAHECHUA JJICKTPUUECCKOTO 3apAaa, 3aKOH COXPaHCHHUI MacCOBOTO YucJia,
38KOHOMEPHOCTHU  MU3JAYHUEHUA W TIOMNIOLICHKSt CBCTA aroMOM, IipH 3TOM pasinudarbk CJIOBECHYHD
(I)OpM}/HI/IpOBKy 3aKOHA ¥ ero MareMaTHdeCKoe BhIPaMEHKE,

® pasjiM4vaTb OCHOBHLIC ITPU3HAKHK nnauempaoﬁ MO/IC/IM aToMa, HyKJlOHHOﬁ MOCIHATOMHOT'O aapa;

® TIPUBOAUTE MPUMEPHI MPOABJICHUSA B ITPUPOAC W MPAKTHYCCKOrO UCITONIB30BAHUA PATHOAKTHBHOCTH,
STEPHBIX U TCPMOSAACPHBIX peaxumﬁ, CHEKTPAJIbHOTO aHaJIn3a.

BoinyckHUK nosiyuum 603MONCHOCIb HAYUUMbCA:

® LCIIONB30BATh INOJTYYCHHBIE 3HAHHs B INOBCEAHEBHOM JKW3HM IpH oOpaiieHH# ¢ mpubopaMy M
TEXHUYECKAMHU YCTPOHCTBAMY (CUSTYHK HOHU3UPYIOIINX YACTH, JO3UMETP), JJIsl COXPaHEHH s 3H0POBbs
v COOJTFOIEHH A HOPM 3KOJIOTHYECKOT0 MOBEICHHS B OKpyNarolIeicpene;

® COOTHOCHTB SHEPTHIO CBS3HM aTOMHBIX SIIEP C AC(PEKTOM Macchl;

® [pHUBOJUTL IPUMEpPbl BIUSHUS DPALUOAKTUBHLIX H3JIyYCHHH Ha JKUBBIE OPraHU3Mbl, [IOHUMATb
NPHHIHKI ASHCTBUA XO3UMETPa U PA3IniaTh YCJIOBHUS €T0 HCIIONB30BaHI,;

® IIOHMMATh  OKOJIOTHYECKHe  IIpoONeMbl,  BO3HHKAIOIWE * NPH  HCIIOJNB30BAHHH  aTOMHBIX



-

BHCKTpOCTaHHHﬁ, U TIYTH DPEIUCHHSA OTHX I'IpO6J'[€M, NEPCIICKTHUBLI  HUCIIOJIB30BAHUSA YIPABIAEMOT0
TEPMOALICPHOTO CHHTE3A.

DnemMeHTbI aCTPpOHOMUH

BhInycKHHK HAy4YuTCH:

® YKa3hIBaTh Ha3BaHWA TulaHeT COJIHEYHON CHUCTEMBI; pa3iWYaTh OCHOBHBIE MPU3HAKK CYTOYHOrO
BpalleHNs 3Be30HOro Heba, nBroKkeHus JIyHel, CoNHIla U IUTaHET OTHOCHTENILHO 3BE3J;

® [OHMMATh Pa3/Ii4Ms MEXY MeJIMOLEHTPUYECKOH U TEOLEHTPUYECKON CUCTEeMaMy MEDa,;
Boinycknuk nonyuum 603mox4cHOCHb HAYHUMbCAL

‘e yKa3eBaTh OOIIME CBOWCTBA W OTIMYHS TIAHET 3€MHOM TPYIIBl W IMJIAHETTHTAHTOB, MAJIBIX Tell
ConrevyrHoN cucTeMBI W OONBIINX TITAHET; TMOJB30BATHCS KApTOH 3BE3MHOTO Heba TpH HAGIIONEHMAX
3Be3HOro Heba,

® pasIM4aTh OCHOBHbIE XaPAKTEPUCTUKHU 3BE3[, (pasMep, LiBET, TEMIIePaTypa) COOTHOCUTD LIBET 3BE3/IbI C
ee TEMIIEPaTypoH;

® pa3aUuaTh TUITOTE3B! O MPOUCXOKACHUH COTHEUHOM CHCTEMBI.

B PE3YJIBTATE ¥ BBIITYCKHHUKOB BY YT COPOPMUPOBAHBI ITHNHYHOCTHBIE,
PEI'YJIATUBHBLIE, IO3HABATEJIBHBIE 1 KOMMYHHUKATUBHBIE YHUBEPCAJIbHBIE
YUEBHBIE TENCTBHSI.

JvanoctrRIe YV ]I

- MHPOBO33DEHHUE, COOTBETCTBYIOHIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAYMMOCTH HAyKH,
FOTOBHOCTh K HAaYyYHOTECXHMYECKOMY TBOPUYECTBY, BJIAJCHUE HNOCTOBEPHOH HHpOpMauued 0 NepeloBbix
TOCTHIKEHHUSIX W OTKPBITHSIX MAPOBOM N OTEYECTBEHHOMN HAYKW, 3aHHTEPECOBAHHOCTE B HAYIHBIX 3HAHMSIX
06 ycrpolicTee Mupa K OOINECTBa; TOTOBHOCTL OOYYArOIIUXCS K TPYXOBOM NpodeccHOHaIbHOM
JEATENbHOCTY KaK K BO3MOXHOCTH YYaCTUsl B PELICHUH JIMUHBIX, OOIIECTBEHHBIX, IOCYAAPCTBEHHbBIX.
o0IIEeHAOHATTBHBIX ITPOOIeM;

- OCO3HAHHBIN BeIOOp Oynyimelt mpodeccuu Kak MyTh B CHOCO0 peanu3anuy COOCTBEHHDIX KHU3HEHHEIX
NJ1aHOB; FOTOBHOCTL 00YUaIOLIMXCS K TPYJIOBOH [1POQPEecCUOHaNbHON IATEbHOCTH KAK K BO3MOMXKHOCTH
YHYACTHsl B PEIUEHUH JIMUHBIX, OOIIECTBEHHBIX, TOCY/IaPCTBEHHBIX, OOINEHAIMOHAIBHBIX TIPOO/IEM,

Mertanpeamernsie YY ]I

- CTaBUTb ¥ (QOpPMYnHpoBaTh COOCTBEHHbIE 3aiaul B 0OpasOBATCIbHOM HEATENLHOCTH U IKHU3HEHHBIX
CHTYallWsiX; OpPTaHW30BBIBATE 3(QGMEKTHUBHEIA TIOMCK pPECYpCOB, . HEOOXONMMBIX IUTS  JIOCTYIKEHMUS
IIOCTABJICHHOM LENH; COMOCTaBJLITh IMOJIYYEHHBIH pPe3yNbTaT AESTEIBHOCTH C IIOCTAaBJICHHOH 3apaHee
LB,

[lozuapaTrenpupie YVY /]

- WUCKaTb M. Haxoautb oB6ob6lieHHble crnocobbl peuwieHUs 3a4a4y, B TOM YUC/AE, OCYULECTB/AATb Pa3BepHyTbIM
MHPOPMALMOHHBIV MOUCK U CTaBUTb HA €70 OCHOBE HOBble (y4ebHble W Mo3HaBaTeIbHbIe) 3a4a4u;

- KPUTMYECKN OUEHMBATD U MHTEPMNPETUPOBaTL MHOOPMALMIO C PasHbIX NO3MUMIA, pacnosHasaTe M UKCMpPOBaTL
NPOTUBOPEUMA B MHPOPMALMOHHBIX UCTOUHMKAX;

- BbICTpaWBaTb UHAMBUAYASIbHYIO o6pa3OBaTeanym TPBEKTOPUID, YHUTbIBAA OrpaHnUyeHna CO CTOPOHbI APYrnX
YHACTHMKOB 1 PECYPCHbBIE OrPAHMUYEHNS; MEHATb U YAEPIKMBATb PA3HbIe MO3MLMN B NO3HEBATE/IbHON AEATENIbHOCTH,

KoMmmyHuxarusabie YY1
- Pa3BEPHYTO, JIOTHYHO W TOYHO U3JIAraTh CBOK) TOHKY 3PEHHS C UCMIOIB30BAHNEM aJ1eKBATHBIX (YCTHBIX 1
MIHCbMEHHBIX ) S3BIKOBBIX CPE/ICTB.




COIAEPKAHUE
10 kaace

®OU3UKA U eCTECTBEHHO-HAYYHBIH METO/ MO3ZHAHNA IIPUPOABL

Ouspka ~ QpynnaMeHTanbHas HayKa o MPUPOJE. MeTozBI HaydHOro MCCNenoBaHus GpU3HUECKUX SBICHHI.
MogemupoBasue (QH3HUECKHX SBICHHH ¥ TpoieccoB. OH3NYECKWH 3aKOH — TPaHHLB IPUMEHUMOCTH.
duzryecKue TEOPUM M NPUHUMN COOTBeTCTBUs. Pojib M MECTOQU3UKU B HOPMUPOBAHUU COBPEMEHHOH
Hay4HOU KapTHHbLI MUpA, B IPAKTHYECKOH JEATENBHOCTH onel. Pusuxa u Kynomypa.

MexaHuka

["panuLbl TPUMEHUMOCTH KJIACCHYECKON MEXAHUKH, BaHEHIINE KUHEMATHICCKUCXaPAKTEPUCTHKY —
TlepeMeLIcHIe, CKOPOCTh, yekopeHue. OCHOBHBIE MOJIENH TEN U ABHIKCHUH.

BianmopeiicTeue Ten. 3akoHel BceeMupHOTO  TATOTEHWS, ['yKa, CyXOro TpPEHWUS.

WHepuuaibHas cucTeMa 0TCHeTa. 3aKOHb! Mexanuku HproToHa.

VIMIynbc MaTepHalbHOW TOYKA W CHCTEMBL. VI3MEGHEHHE M COXpaHEHME HMITybca. MexaHHdyeckas
SHEPTHS CUCTEMBI TeJl. 3aKOH COXPaHEHHUs MeXaHuuecko# sHeprun. PaboTa CHutb!.

PaBHOBecHe MATEpUATLHON TOYKU U TBEPJAOrO Teja. Y CIoBUs paBHOBeCHA. MomeHT cuiibl. PaBHOBeCue
YKUJKOCTH U Trasa. JIBImKeHue >KUAKOCTER U ra3oB.

MouiekynspHas GU3NKa H TEPMOIMHAMHKA

Monekyaspao-kuHetnueckas Teopus (MKT) crpoenws BemecTBa ¥ €€ IKCIEPHMEHTAIBHLIC
JokazaTenseTBa. AOCONIOTHAS TeMIleparypa Kak Mepa CpPENHEH KWHETHYECKONH BHEpPTHy TEerIOBOTO
ABWXKCHMsS. uacTUll BeluecTBa. Mojelb uacaibHoro rasa. JlaBneHue rasa. YpPaBHEHHE COCTOSHUS
uaeannLHoro rasa. Y pasuenne Menneneesa— Kianeipona. '

ArperarHbie COCTOSIHUS BelecTBa. Modeib cmpoenis Jcudkocme.

BuyTpenHss sHeprus. PaGoTa u Teromnepeada Kax ciocobbl U3MEHEHUs BHYTPEHHER sHepruu. [lepsbii
3aKOH TepMOarHaMKUKH. HeoOpaTHMOCTE TENIOBEIX NPOLECCOB. [ IpHHITUIIEI ASHCTBHS TEIIOBEIX MAIlUH,
DJIeKTPOIMHAMUKA

Dnextpuyeckoe mnojie. 3akoH Kynona. HampsXeHHOCTP ¥ NOTEHUMAN DJIEKTPOCTATHYECKOrO I10Jid.
[1poBOAHUKH, TOTYIIPOBOXHUKY U AU27IeKTpuky. Konpencarop.

ITOCTOSHHBIN 3IEKTPHUECKHUH TOK. DITEKTPOABIKYLIAs crna. 3akoH OMa [T TOJTHON Heny. DIeKTpHIecKui
TOK B [IPOBOJHUKAX, 3JIEKTPOJIUTAX, [I0NYIPOBOAHUKAX, Ta3ax U Bakyyme.Ceepxnposodumocme.

11 knace

DJeKTpOoAMHAMHKA (MPOJ0JKEHHE)

MHayKuUksS MarHUTHOTO nosis. [JleficTBHE MarHWTHOTO 110/ Ha MPOBOXHYK € TOKOM HWABHIKYIIYIOCS
sapshkennyto yactuiy. Cusia Amnepa i cuiia Jlopeniia. MartauTtble CBOKCTBA BELIECTBA.

34K0H 3EKTPOMATHUTHON HHAYKLUMH. DIeKTPOMarnuTHoe nose. [lepeMeHHBIA TOK.

SIBiieHye caMOUHAYKIIMY, VHIYKTUBHOCTD. Depeus d1ekmpoMaziiumiozo noJs.

Konebanus u BOJIHbI

Mexannueckue kosne6anus 1 Bondbl. [Ipespatienust JHepruy npy koneGanuax. JHEPrus BOJIHbL.
DnexTpoMarHuTHbIe kosebanns. KonebarenbHbIN KOHTYP.

DEKTPOMArHUTHBIC BOJIHbI. J{1ana3oHbl 3IEKTPOMArHUTHBIX U3/IYUCHUH 1 UXIIPAKTHYECKOE IPUMEHEHNE.
["eomeTprueckas onTHKa. BoIHOBEIE CBOHCTBA CBETA.

OCHOBbI CIHELHAILHON TEOPHH OTHOCHTEILHOCTH

VIHBapHAaHTHOCTh MOZYJIS CKOPOCTH CBeTa B Bakyyme. [IpMHIMII OTHOCHTENBHOCTH DMHINTEHHA. -
Casi3b MAcChl ¥ DHEPTHY CBOOOTHOM HaCTHIIBI. DHEPIHS TTOKOSL. |

KsanToBas ¢pusukxa. ®U3UKa aTOMa ¥ aTOMHOT0 S11pa

I'unoresa M. ITnanka. ®otrosnexrpuueckuit sddexr. Dorod. KoprmyckynspHo- BOTHOBOH

nyanusm. Coomnoutenue neonpedenennocmeti Ielizenbepad.

[Tnaperapras momeib atoma. OOBICHEHME JMIEHUaTOro CreKTpa BOAOPONA HA OCHOBC KBAHTOBBIX
nocrynaros bopa.

CocTaB U CTPOEHUE ATOMHOIO AApd. DHEPrHst CBI3H ATOMHBIX AAEP. BuiblpaiioaKTUBHbLX

IpeBpaLIeHl# aTOMHBIX SIED.

3aK0OH pamMoaKTMBHOTO pacmana. SlmepHble peakuwd. LlemHas peakuws IeNeHHs saep. JNeMeHTapHbIC
yacTULB!. DyHIAMEHTANLHbIE B3AUMOICHCTBHSL,



Crpoenne Beenennoii

COYBpeMeHHI:-Ie IIPENCTABJICHYS O ITPOUCXOXIACHUN U 3BOJHOIII/II/I COJ’IHH& " 3BE3 M.

Knaccudukamus 3e31. 3Be3AbI U HCTOYHUKH X SHEPTHH.
l"anaxtrka. [Ipencrasiesye o CTpOSHUH U 3BONONWMHY BeeleHHOM.

Hcenonvzosanue 3ak0H06 Mexanuxu Ons 06vsCHeHUsL 06UNCeHUs HeDeCHbIX men u ()ﬂﬂpcmeumwz

KOCMUYECKUX UCCLEO0BAHUTI,

Temaruueckoe IIaHupoBanue

10 knacc
No Pasznen Kosinvwecrso | Konrpoasnas | JlaGopatopusle
4acoB padora paboTbi
1. Beenenne. @usuka u (usnyeckue 2 - 1
METOBI U3YUEHUs IPUPOJIbI
2. MexaHnuxa ' 27 2 2
3. Monexyspnas pusuka 10 | 1
4, TepMonuHamuka 7 1 -
5. ONIeKTpOaNHAMUKA 18 1 2
6. IToBTOpeHME M peseps 6 1 -
11 knace
No Paszgen Konuuecrso | Kontpoabnas | JlaGopaTopHbie
4aCOB pabora paboThI
1. DIIeKTPOANHAMIKA 9 1 1
2. Kosebanus u BOTHEI 15 1 1
3. Ontuxa 13 1 2
4. OcHOBBl  cHELMaNbHOM  Teopun 3 - -
OTHOCUTEIBHOCTH
5. KBanTopas dhusmka 17 2 1
6. Crpoenue Beenennoii 5 - -
7. IloBTOpenuUE U peseps 6 1 -




