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Paspen 1. HOSICHUTEJILHA 51 3AIINCKA

00pazoBaTensHEIx Opraumsanmsx  Poccuitckoii DPenepanun, PeaM3yIOmMX  OCHOBHEIE
o6pasoBarensaple IIPOrpaMMBeL.

Coznepxanme mporpammsr mo busnke mampapreno ma (bopmupopanme €CTECTBEHHO-
HAy4HOH KapTHHB! Mupa obyuaromuxcs 11 kraccos TIpH 06y9eHns Hx Gusnke Ha 6a30BOM ypoBHe
Ha OCHOBE cHCTeMHO-nesTenEHOCTHO O nonxona. Ilporpamma mo (uzuke COOTBETCTBYeT
TpeGoBanmsmm GI'OC COO x TUIAHHDYEMBIM JTUYHOCTHBIM, TIPCAMETHBIM H MeTalpeIMeTHEM
PesyisraraM ofydenns, a Taxxe YUUTEIBACT HEOOXOMMMOCTD pPeaTH3amum MEXIIPEIMETHEIX
CBA3CH (usmku c CCTCCTBCHHO-HAYYHBIME  y4eGHbMu TpeaMeramMu. B meif ompenemsiorcs
OCHOBHEIE NE/H M3YUeHHS (Bu3mKH Ha YpoBHe cpennero obmero 00pa3oBanms, ITaHUpyeMEIe
PE3Y/IbTaThl OCBOEHHS Kypea dusmky: TTHOCTHBIE, METAIPEIMETHBIE, Ipe/MeTHE (ua Gasosom
YPOBHe).

Hporpamma o pusmke BKJIIOYA€ET;

IVIAHHPYEMBIC  PE3yJIBTATH  OCROCHEs Kypca (u3uki Ha Gasomom YPOBHE, B TOM umcie
TIPEIMETHBIC PE3YJIBTATHI 1O rojianm obyuenns:
colcpxanue yueGHOro npemmera «dm3mxay mo rogam obyuenus.

Dr3mKa Kak Hayka 0 HauGonee obImx 3aKomax TIPHPOJIEL, BEICTYIIast B Ka4ecTBe y4eGHOro
TIPCAMETa B IIKONE, BHOCHT CYIMECTBEHHLL BKJIa[ B CHCTEMY 3HaHHMIi 06 OKPYXAIOIeM Mupe.
Ixonsmpri Kypc ¢usmkn — cucreMoolOpasyromuii s €CTCCTBEHHO-HAYYHBIX Y4eOHBIX
TIPE/IMETOB, OCKOMEKY (H3MIECKHE 3aKOHET JIEXAT B OCHOBE IPOIECCOB 1 ABICHHH, H3y4aeMEIx
XHMHEH, GHONOTHeH, dusmueckoii reorpaduelt u actporomueii, Hcnons3oBanue 1 axtieHOE
B cepe sSHepreruku, TPaHCIIOPTa, OCBOGHHsS KocMoca, TIOTYYEHAS HOBEIX MaTepHANOB ¢
3aJJaHHBIMH CBOMCTBAMH 1 Apyrux. Misyqenne (pusuxu BHOCHT OCHOBHO# BK1an B (bopmuposanne
CCTECTBEHHO-HAYYHOH KapTHHEI MHupa o0yvYaromuxcs, B (opmupoBanne YMEHHH HpuMeHsITH
HAY9IHBIH MeTo | moznanus TIPH BBITOJTHEHHH HMH YYeOHbIX HCCIIETOBaHHUI,

B ocrosy kypca busuky s yporus CpexHero obmero oGpasoBaHus MONOKER pax unei,
KOTOPBIC MOXKHO paccMaTpHBATE Kak NPUHIHAIIEL €70 MOCTPOeHHS.

Hoes yenocmuocmu. B COOTBETCTBUY C Heif Kypc sBisgercs JIOTHYeCKH 3aBepIIEHHbIM, OH
CONEPXHUT MaTepHAT W3 BCEX PA3/IENioB (usmxy, BKTIOUaeT Kak BOIIPOCHI KJIACCHYECKOH, Tak u
COBPEMEHHOM (hu3uKm.

Hoes zenepanusayuu. B COOTBETCTBHY C Heif MaTepHa Kypca Qu3nku o6beunén BOKpYT
(u3mgeckux Teopuii. Benymmm » Kypee sBnsercs (opmupoparue [IDE/ICTABIICHHI o
CTPYKTYPHBIX YPOBHSX MATEpHH, BemecTEe i Tone.

Hoes cymanumapusayuu. B¢ peammsanus [IPEATIOIaraeT uCHoNIL30BaHue TYMaHHTapHOIO
HoTeHIMANA PH3MYeCKOH HayKH, OcMbIC/e ke CBASH PA3BHTHS (DH3UKH C Pa3BUTHEM obmecrsa, a
TaKKe ¢ MEpOBO33pEeHIECCKHMH, HPaBCTBCHHBIMH U 3KOJIOTHYECKHMH pobneMamy,



CrepxneBbivmu SNEMEHTAMH Kypca (msukm ma YPOBHE cpenrero obmero 06pazoBanus
ABIAFOTC  (hM3gecKie Teopun (hopmuporanme TPEACTaBIEHAH o CTPYKType mnocrpoenus
dusugeckoit TCOPHH, poin  dyHnamenTamsHEx SaKOHOB W NPHHIHWMNOB B COBPEMEHHEIX
[PEACTABNICHAAX 0 mpupope, TPaHALIAX NPHMEHHMOCTH TEOPHH, Mg omucanms €CTECTBEHHO-
HAYYHEIX ABICHMI 1 TIporeccos),

HHTEIDHPOBAHHOrO KabuHeTa TIPEZIMETOB €CTECTBEHHO-HAYYHOrO lmkna. B xaGurere duzuxy
AOIDKHO OBITH HeoGXoaHMOE naboparopHoe obopynosanme g BBIIIONIHEHHS YKA3aHHEIX B



QyHIaMerTaND HEX 3aKOHOB (uzHKy;
$bopmuposanne YMCHU# 00BACHATE sBACHMS o HCIIONB30BaRMeM dr3myecky SHaHHI U HaygHEK

Hoctmxenne »rux uenel obecneunBaercy PCIICHHEM crenylomux 3amaq npouecce
H3YHeHUs Kypca Gusuky Ha YPOBHE CpenHero o6mero obpazoranus:

BKIIOYad MeXaHwKy, MOJCKYIIPHYI0  (u3uKy, SJIEKTPOAMHAMHUKY, KBaHTOBYI0 dmanky u

CO3NaHHe ycnoBmi# s Pa3BHTHA  yMeHMiH npoeKTHO-HccnenonaTancKoﬁ, TBOPYECKOMH
ZEATEeIbHOCTH,

AIBIICTCS  PEKOMEHMOBAHHBIM, y9uTeNs AenaeT BeIGOP mpoBexeHHS 71a60paTopHEIX paGoT
OITIBITOB € y4ETOM HHAMBHIYATHHELX OcobeHROCTEl 06y qaromuxcy,



Paszgen 2, COIEPXAHUE OBYYEHNY

ImexTporuEaMuka

Tema 1. Maznumnoe none. 3ﬂekmpomaznumnan UnOyKyun

IocTosruEe MarauTel.  Baaumopeitcrane TOCTOAHHEIX MarHMTOBR, Marunrhoe moge.
Bexrop maraurhoi HHAYKIAM, [Ipunmmn CYNEPIO3UIHY MaruuTHE nonek. Jlunnu MarauTHOM
HHnyKunn, Kapruna muypi MarHMTHOR MHAYKIHY mog TOCTOSHHBIX MarHuTOR,

Maruutroe moje TIpOBONHAKA ¢ ToKOM, Kapruma ymmi UHIYKUHA MardATHOro moms
JUTHHHOTO npsiMoro TPOBOLHMKA H 3aMKHyTOrO KOTBLEBOro mpoBoaHmKa, KaTymKH ¢ Tokom,
Ongir Opcrena. Baaumopeitcraue TIPOBOZHMKOB C TOKOM,

Cuna Amnepa, eg MOZyIb U Hanpapienye,

Hunyxrusnocrs, SBnenne CaMOMHIYKITHH, SJIeK'ijo,qumcyman CHJIa CAMOMH/YKIHH.

OHeprus MarauTHOQ TIOJIA KaTyImku ¢ Tokom.

JJIEKTPOMArHuTHOE MojIe,

Texumyeckue YCIpoHcTBA M mpakTHYeckoe [PHMCHEHHE: II0CTOSHHEe MarHursl,
SICKTPOMATHHUTEL, SIIeKTpoABHTaTENE, YCKOPHTEIIH JIIEMEHTAPHEIX HaCTHII, HHAYKIHOHHAS meys,

Hexonempayuy

Omsit Dperepa.,

Orxrorenne SIIEKTPOHHOIO IyYKa MArHHTHEN TIoJem.

Juaun HHIYKIHY MardUTHOTO 11014,

Bsaumopeitcrpue ABYX IIPOBOJHUKOB ¢ TOKOM,

Crna Amnepa,

HeticTrue cumgr Jloperna na noms SNICKTPOJIHTA,

SIBnenne SNICKTPOMArHUTHOMN HHAYKIMH,

IpaBmo Jlenna,

3aBHcuMOCTE SNCKTPOIABMKYINEH CHITED HHAYKIHH OT CKOPOCTH H3MEHEHs MarHuTHOrQ
IIOTOKa.

SBrenue CaMOMHIYKITHH.

YVuenuveciuis oKcnepumenm, aabopamopusie Ppabomey

Hsyuenne Marmurroro [IOJIsl KaTyIIKH C TOKOM,

Hccnenosane nettcransg TIOCTOAHHOT'O MATHATA Ha PaMKy ¢ Tokom,

Heenenosanue snnenus SNICKTPOMATHATHOM MHIyKIHH,

Konebanusn u BOJIHBI

Tema 1. Mexanuyecrue u INeKmpomaznumuste konebanus

Konebarensuag cucrema.  CoGozmHbe MEXaHWYeCKHE KonmeOaums. I aPMOHHYECKHE
Konebanus. IMepuop, 9acToTa, aMmmuTyma u $asa komeGammii. Ipyxunnsdt  MasTrmc
Maremaruyecknit masaux., YpaBrenne rapmonmyeckix Konebanmit. ITpespamenye SHEPrHH NpH
TAPMOHHYECKHX KOTeGanusx,

Koneb6aremsurrii KOHTYp. CBoGoxmere SNIeKTPOMAarHHTHEIC KOIeOaHHs B HICATHHOM
KonebaresHOM KOHTYpe. AwHanorus MEXKIY MEXaHHYECKHMH wu SIICKTPOMAarHATHBIMH
KonebaHuAMHY, Popmyna Tomcona. 3akon COXPaHCHHA 3HEPIMH B MACANBHOM KonebatensHoM

IIpencrapnenmne o SaTyXarolux KoneOaHmsy, Briny:xnennmre MEXaHWYeCKue Komnebamus,
Pezonanc. Brmnysxnennsie SJICKTPOMArHATHEIC KONEOAH,



Iepemennerit Tog, Cunyconnansmgsit IepemMeHHsIH Tox. MommocTs IIEPEMEHHOr0 TOKa.
Ammmatynaoe u AEHCTBYIOIee 3HAYEHHe CHITE] TOKa U HapsKeHus,

TpaHC(bopMaTop. Ipoussoncrso, nepefata u notpeGnenue SJICKTPUYECKOH 3Heprum,
JKoJoruYecKkue PHCKH IIpH IpOM3BojCTRE SJIEKTPO3HEPrUH. Kymsrypa wcnomssosanmg
STEKTPOSHEPIHH B II0BCEAHERHOMH KH3HA,

Texuuueckue YCTPOHCTBA ¥  mpakTHyeckoe TPUMEHEHHE:  3MIeKTpHYECKit 3BOHOK,
T'CHEpaTop nepemMenHoro Toka, mHHuM SJIEKTpOnepenay.

HAemoncmpayuy

Ha6mozenne 3aTyXalOImuUX Ko/Ie6anui,

Hccnenopanue CBOMNCTB BHIHYXIEHHBIX Kosiebanmi,

Habmonenue Pe30HaHca.

CBoGomzie SIICKTPOMArHHTHEIE KOTe6anmys,

Ocuumnorpavmer (3aBHCHMOCTH  CHyIg TOKa M HampskeHms or BPEMEHH) uIs
SNICKTPOMArHUTHBIX KOJICOaHHi],

Pezonanc npn TIOCTIeIOBATENLHOM COCTHHEHHH PE3HCTOpa, KaTymKH HuayKTHBHOCTH M
KOH,I[eHcaTOpa.

Mopens muruun SJIEKTponepenaym.

Yuenuueckus oKCnepumenm, Aabopamopnwre pabomer

HccnenoBanne SABHCHMOCTH IIEpHOsia MabIX KoTe6anmii TPy3a HA HUTH OT JUIMHEI HUTH ®
Maccel rpysa.

KOHJIEHCATOPA, KaTyIIKH 1 pesucropa.

Tema 2. Mexanuueckue u AREKMpoMazHumsie 6otry

Mexanugeckue BOJIHEI, YCIIOBHA paclpoCcTpaHeHHs, Ilepuon. Cropocts pacopocTpaHeHus
W ZmmHa Bomeel. Ilomepeunke u IPOJONIbHBIC  BOHEL. Huteppepennus u M} pakmms
MEXaHHYECKHX BONIH.,

3Byx. Ckopocts 3ByKa. I'poMKocTs 3ByKa. Bricora ToHa. TeM6p 3Byka.

ONeKTpoMarnuTHEIE BOJHEL YenoBus manmyvenus SIICKTPOMArHUTHEIX BOMH, BiamMmas
OpHeHTaIHs BekTopos E, B, V B SIICKTPOMAarHuTHOMH BosHe. CBoitcraa SJICKTPOMArHHTHEIX BOJIH:
OTpaXCHHe,  HpeloMIIeHHe, ToNApusamus,  mHppaxims, HHTepOepeHHs, Cxopocts
SNEKTPOMATHHUTHBIX BOJH,

IIxama snexrpomaramripix BoIH. Ilpumenenne SNCKTPOMATHATHBIX BOJH B TeXHHKE K
OBITY.

Hpusmume: pagrocessy u TCICBEACHAS, Pagronokanug,

OneKTpoMarHuTHOS SaIpiSHEHNE OKPYIKAIOLIE cpepl.

Texuuueckne YCTPOHCTBA M IpaKTHYeckoe MPUMEHEHHE: My3BIKAJIbHbIE HHCTPYMEHTEI,
YABTPa3sBYKOBas THATHOCTHKA B TeXHHKE H MEJMLHHE, panap, PaMONPHEMHNK, TeseBH30p,
aHTeHHa, Tenedon, CBY-neys,

Hemonempayuy

Obpasopanue u PacTIpOCTpaHeHKe onepeuHsIX 1 MpoAoIBHEIX BOJIH,

Konebmomeecs teno xax HCTOYHHK 3ByKa.

Habmonenue otpaxenns u TPCIOMIICHUS MEXaHHYECKHX BOJIH.,

Habnronenne HHTEpOEPeRIIT U Mupakiuy MEXaHH9IECKHX BOJIH.

3BYKOBO# pe3oHanc.

Habmonenne cnau TPOMKOCTH 3ByKa M BBICOTH TOHa c aMIUTATYZIOH H d9acToToi
KomeOaHuii,

Hecnenosanme  cpoiicrs SNICKTPOMArHUTHBIX ~ BOJNH:  OTpaeHHe, IpeNoOMIIEHHE,
HONApH3ANUS, IAQpakmys, HHTepbepeHms.

Tema 3. Onmuka



Teomerpraeckas ontuxa. IIpamomureiinoe pacrpoctparenue cperq p OMHOPOAHOH cpepe,
JIy4 cBera, Toueunsrit HCTOYHHUK CBeTa,

Otpaenne cpera, 3aKoHEr OTPa)XXCHUA CcBera, Toctpoenue u300paxenuit s ILTOCKOM

Ipenomnere  cperg, 3aKOHEI IPENTOMICHAS  cpera, AGcomoTrEm HoKa3aTes
Hpenomienns. [Tommoe BHYTpeHHEE OTpaenye, Ipenensugrit YTOIl mosHOrO BRYTpenmero

Cobuparomue i pacceuBaromue nppsg;, Tonkas umsza, DoxycHoe Paccrognne y
ONTHYECKAs CHIIA ToHKOMH T3k [Toctpoenne H300paskenuii 5 cobuparomux u paccenBaromux
JH3ax. Qopmyita TorKod} JTHH3EL, YBequeHHe, AaBaeMoe JIHH301,

Tpenens IPEMEHUMOCTH TeOMETPHYECKOit OnTHKH,

Bounnopag OHTHKA. HWHTephepenmg ¢sera. Korepenture HUCTOYHMKH., Yenopuyg
HabmogeHns MaKCHMYMOB 1 MUHHEMYMOB B HHTephepernronHoi KapTHHE 0T 1ByX chupasmpx
KOrepeHTHEIX MeTounuKoR,

Mudpaxuus  cpera, Hudpaknmonnag PCIIETKa.  Venmopme HabMoNeHNs ryapmpx
MaKCHMYMOB 1pH nmanemyy MOHOXpoMaTHYeCKOTO CReTa H MU paKIHOH Y0 pemérky,

Honspuzamug CBETa,

Texuugeckue YCTPOHCTBA M mpaxTHyeckoe [puMeHeHue: oyky, JAyna, (oroanmapar,

HOJISIpon,

Hesonempayun

IpaMomreiinoe pacnipocTpanenue, OTP2KEHHE W IpeoMiIeHme cBeTa. OmnrtHueckme
HpHGOPEL.

ITonroe BHYTpeHHee oTpakenne. Monens CBETOBO/a,

Hcenenopanme CBOHCTB H300pakeHmif JIMH3axX,

Mogenu MHKpOCKoma, Teneckomna,

Habmronenne HHTepdepennuu crera,

Habmonenne ME(paKIum cera,

Hab6monenue AHCIICPCHH CReTa,

Tonyuenne CIeKTpa ¢ moMoubo mpr3MsL,

Honyuernne CIIEKTPA ¢ moMoso AUbPAKIHOHHOM perméTkyr,

Habmonenne NOJISIpH3ay cBeTq.

Vuenuyecui; SKCnepumenm, aabopamopnwie pabomu:

Hsmepenne mokasarens IIPCIIOMIIEHAS CTek Ia.

HccnenoBanne CBOHCTB H306paenuit JIHH3aX,

Habmronerme MHCIIEPCHH CBeTa,

OcnoBbI cnienmass noii TEOPHH OTHOCHTENBLHOCTH
I'panung: TPUMEHHMOCTH KJIACCHYECKO] Mexanuky. Ilocrynarer CICIHANTBHOH Teopuu
OTHOCHTENBHOCTH:  MHBAPHAHTHOCTE MOIyma  ckopoct: cmera g BAKYyMe, IpHHIHII
OTHOCHTeNbHOCTH DHHIITe}iHg,
OtrocurensHocT) OHOBPEMEHHOCTH. 3aMemieHme BPCMCHH H COKpaleHHe JIHHE.
OHeprus u HMITYJIbC PEISATHBHCTCKON 9ACTHI[EL
Cra3p Mace ¢ SHEPTHEH H HMIyIBCOM PeIATHBHCTCKOM YacTumE], OHeprus nokos.

KBanrosas pusuka
Tema 1. Inemenmu K6anmosoii onmuiy
DoToHEL Dopmyna Inauka cessg SHEPruH (OToHA ¢ ero wacToTol, OHeprus u HMITYJIEC

doToHa.
Orxpeitne  u HcclenoBanre  oTosddexra, Ombiter A, T Croneroga, 3aKoHEI

toroadexra. Vpapnenne Sitmrelina myg horoatpdexra. «Kpacuas Tparunay horosddexra.
8



HaBnenue creta. Onkrrsr IT, H. JleGenena,
XnMmaeckoe nedicTere CBeTa.
Texumueckue YCTpo#icTBa M mpakTHeckoe TIpHMEHERHe: (oTosnemenr, $orozarynx,
ConHe4Has Harapes, CBETOJTHOZ,
Aextoncmpayuy
Dotosddext a YCTAHOBKE ¢ LMHKOBOI IIaCTHHO,
Hecnenopanue 3axonop BHEIIHEro $poTosddexra,
Ceeromuop,
Conreynas Garapes.
Tema 2. Cmpoenue amoma
Mopnems atoma Tomcona. Omgrrer Pesepdopaa mo paccesHunio o, -aacTuy, ITnanerapuas
Mozxens aroma. IToctynarsr Bopa. Manyuenne u Tornomenne (poToros mpy niepexoae aroma ¢
OZHOTO YPOBHA SHEpruu Ha APYTOH. Buipr criextpos. Crextp yposneii SHEPrUH aToMa Bozopoza.
BomHoBgle cBoiteTra dactun. Bomms ge Bpoiing, Kopnycxympno-nonﬂonoﬁ AYyallH3M,
Cnonrannoe BBIHYXXJICHHOE H3IIyUeHue,
Texuuueckue YCTPOHCTBA u  mpakTHYeckoe UPUMCHEHHE: CheKTpansHbii  aHamm3
(CHeK’I‘pOCKOII), J1a3ep, KBaHTOBETIf KOMIIBIOTED.
,ZZeMoncmpauuu
Mozens omeira Pezepdopra.
Onpenenerwe mmunr pomz nazepa.
Habmonenue nuneitaarsix CIIEKTPOB H3JIYYEHHS,
Jlazep.
Yuenuueckus oKenepumenm, rabopamopusie pabomuw
Habmopenue nuneitaaroro CIIeKTpa.
Tema 3. Amomnoe Adpo
kcnepumentr, AOKA3BIBAIONIHE CIIOKHOCTE CTPOCHHS Aapa. OTKpsITHE panHOaKTHBHOCTY,
Omnbrter Pesepdopra mo ONIPENENCHUIO CoCTaBa PaIHOaKTHBHOIO m3nyuenus. Crofictaa albda-,
Gera-, raMMa-u3nydenus. Biugame Pa{HOaKTHBHOCTH Ha JKHBEIE OPraHU3MEL,
OrkpriTHE 1pOTOHA ¥ HelTpona. Hykmonmas Mozens snpa I'eftseHGepra—panenxo, Sapsn
Anpa. Maccosoe wncio sxpa. Usorormsy,
Ansda-pacrag, ONeKTPOHHELE u HO3HTPOHHBIA OeTa-pacmay. I AMMa-H3JIy4YeHHe. 3aKkoq
PalHOaKTHBHOTO paciaza,
OHeprus CBA3M HyKIOHOB B Ape. SAnepusie e, Jedext maccsr Anpa.
Anepurie peaxnuu. Jlenenue u cunres Aaaep.
Anepnsiit  peaxrop. TepmosizeprEtit cupres, IpoGnemsr u HEPCIIeKTHBE  A1epHOt
SHEPreTHKH. DKOJIOTHYECKHE ACTIeKTE ANEPHOM SHEPreTHKH,
JNeMeHTapHbIe JacTruel. OTKpsITHE MO3HTpPOHA,
Merome ma6monenus u PETHCTpaNiy 3IeMeHTapHEIx YacTHIL,
DyHaMeHTAIBHEIE B3anMonertersus. Equnctso usnaeckoii KapTHHBI MApa,
Texuuaeckue ycrpoitcrea u NIPaKTHYECKOe IpHMeHeHHe: A03UMeTp, kamepa Bunbcona,
ANIEPHEIH PeaKTop, aTOMHas GoMGa,
Hemoncmpayuy
Cuétypxk HOHH3HPYIOIIAX 4acTHUL.
Yuenuuecruii SKCcnepumenm, rabopamopusie pabome:
Hccnenosanme tpexos 9acTHI| (110 TOTOBBIM dororpadusm).

uieMenTDbI aCTPOHOMEH K acrpodusnku
Otansl pa3suTHs actpoHomun. ITpuknannoe u MHPOBO33PEHYECKOE 3HAYCHHE aCTPOHOMHH.
Bun 388311010 HeGa, CozBesmus, APKHE 3BE3/1bI, IUTAHETHI, HX BHAMMOE JIBH)KEHHe.
Conneunas cucrema,
Comnne. Conneunas @KTUBHOCTb. MCTOWHMK sHeprum Conana u 3Bésg, 3BE30pI, MX
OCHOBHBIE XapaKTepHCTHKY, Huarpavma «CHCKTPAIILHEIH KIIACC — CBETHMOCTD ), 3B&34BI raBHOl
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TI0CIen0BaTeIBHOCTH.  3aBHCHMOCTE «Macca -  ceermMocte» g 3BE30  IVIaBHO
focienosarensHocTH.  BHyTpennee CTpoeHre 3BE3n.  CoBpemeHHEIE IpENCTaBleHAs o
UPOHCXOKAEHHH U 3BOIOIHK ConHua u 3837, Orans xusuu 3BE30,

Mueunkrii IMyrs — mama Panakruxa. Monoxenue o Asikenue ComHua B [anakTuxe, Tunm
TaNaKTHK. Paguoranaktuiy u KBasapsl. YEpHEIe qeipsr B A1pax rajakTHk.

Beenennas, Pacimpenue Beenenmois, 3akoH Xa66;1a. Pasberanue ramaxug, Teopus
Bonemroro B3peisa, Pemnkrosoe H3IydeHue.

Macmrrabras CIpyKTypa Beenennoi. Meraranakruxa,

Hepeménnnie IPOGIEMEI acTporoMHH.

Yuenuyecxue Habmodenus

Al onpenenenus monoxemus HEOCCHBIX 0GBEKTOB Ha KOHKDETHYIO faTy: ocHoBHEIE CO3Be3 QU
Ceseproro HOTYIIAPUs 1 SApKHe 388351,

Habmonenns B teneckon Jlynsl, nnaner, Mneunoro ITyTu.

O6o6maromee OBTOpEHHe

Pomp dmuxm u acTpoHomMun B SKOHOMHYECKOI, TCXHOIOTHYECKOH, COLMANBHON y

€CTECTBeHHO-HAayJHBIX TIpecTasIeHu# 0 Ipupore,

Mexnpenmernsie cpasn

Hsyuenne xypca dusuke 6azororo YPOBHA B 11 Kracce OCYINECTBIICTCS ¢ yu&ToM
COZCPXKATENBHEIX MEXIIPEIMETHEIX crs3elt ¢ KypcaMu MaTeMaTHKH, GHOJIOI‘HH, XHUMHH,
TeOrparH ¥ TEXHONOrHH.

Mescnpeomemuvie NOHAMUA, CBA3AHHEIE ¢ H3ydYeHHeMm METOZIOB HAYYHOr0 MO3HAHMS:
FABIICHUE, HAYIHEIA (haxT, THIIOTe3a, (H3mgecKas BEIIMYHHA, 3aKOH, Teopms, Habmonenne,
SKCTICPHMEHT, MOZIC/THPORaHHE, MOJIeIb, H3MEpEHHE.

Mamemamura: pemenne CHCTEMbI YpaBHEHHIT, TPHIOHOMETpUYECKye (yHKImu: CHHYC,

TIPYPONE, ONITHYECKHE SBIEHAS B KHBO IPHPOZE, NeHCTBYE paananuy ua xuBge OpraHM3MEL,

Xumus: ctpoenne atomop g MOJICKYJI, KpHCTaTHYecKas CTpyKTypa TBEDABIX Teu,
MEXaHH3MEI 06pa30BanHs KPHCTAILTHYECKOH peméTHy, CIICKTPAIBHEI aHam3,

T'eozpaghus: marantHpe noymoca 3emin, 3anexn MarHHTHEX PYA, doTochdmka semuoit
TIOBEPXHOCTH, NpecKazanue 3eMIICTPACCHMIA.

Texnonozus: nunnm SICKTpONepesad, reHepaTop [IEPEMEHHOrO ToKa, 9JIEKTPOJIBATaTeIb,
HHIYKIHOHHAS ey, bazmap, panvonpuémumx, TCICBH30p, aHTeHHa, Tenedow, CBY-neys,
IIPOCKUHMOHHEIA ammapar, BonokoHHas ONTHKA, CONHEYHas Garapes.
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Paszgen 3. IVIAHUPYEMBIE PE3YJILTATBI OCBOEHHS TIPOr PAMMEI 110
OHU3UKE HA YPOBHE CPETHEI'O OBIIErO OBPA3OBAHUS

OcBoenue yue6uoro npenmera «Dusnxay ga YPOBHE cpenHero obimero o6pasoBanns (GasoBkIit
YPOBCHB) NOIDKHO oGecmeqnTs NOCTIXNEHHE CleayIommX JHTHOCTHBIX, METalpPEIMETHEIX W
TPEIMETHBIX 06pasoBaTeNbHEX PE3YNBTaTOB.,

JUYHOCTHBIE PE3YJIbTATHI

JImunocraEe PE3yILTaTEl OCBOGHHS y4eGHOro npenMeTa «DH3HKA» XOIDKHED OTpaXkath
TOTOBHOCTh M CIOCOGHOCTE obygarourmxcs PYKOBOICTBOBATECA chopmMHposanHoi BHYTPEHHE#!
nosmnuell  mMuHOCTH,  cHeTemol [CHHOCTHBIX ~ OpHeHTAUHMH, NO3MTHBHEX BHYTPEHHHX
yoexnenmui, COOTBETCTBYIONUX  TpamHIMOHHEN OCHHOCTAM  POCCHIfCKOro obmectra,
PACIIMPEHHE KH3HEHHOTO ONEITA M oOmbrTa ACATC/IBHOCTH B NPOIECCe peamusawuu OCHOBHEIX
HallpaBeHuit BocHTaTEMBHOH ACATEILHOCTH, B TOM YHCIIE B YacTH:

1) rpaxnanckoro BOCIIHTAHHS

chopmupoBanHOCTS TPKIAHCKOR  1mo3mIuy obyyaromeroes  kax aKTHBHOTO H
OTBETCTBEHHOI'O "ICHA POCCHHCKOro obmecTna;

UPHHATHE TPATMIMOHHBIX OGLIEYeI0BETECKIX [YMaHUCTHYECKEX M JEMOKPATHYECKHX
IIEHHOCTEI;

TOTOBHOCTE BecTH coBMecTHYIO ACATCIBHOCTE B HHTEPECAX I'PAKIAHCKOrO o0mectna,
YYaCTBOBATH B CAMOYIpaBIeHUN B obpasoBarempHOR OpraHu3anuy;

YMCHHE B3aHUMOJIEHCTBOBATE ¢ COLMATEHEIME  HHCTHTYTAMH B COOTBETCTBHH c ux
byrxumamy u Ha3HAYCHHEM;

TOTOBHOCTP K I'YMaHUTAPHOU U BOJIOHTEPCKO¥ nesTempHOCTH;

2) naTproTayeckoro BOCIIHTAHMS:

chopMHpOBAHHOCTS pocemitckoii TPAXIAHCKOH HACHTHIHOCTH, NIaTPHOTU3MA;

UEHHOCTHOE OTHOLICHHE K FOCYAapCTBEHHBIM CHMBOJIAM, IOCTHKEHHSM poccuiickux
Y4EHEIX B 061acTH (bu3uKy u TEXHUKH;

3) AyXOBHO-HPaBCTBEHHOT(Q BOCIIHTAHHUS:

chopmupoBanHoCTE HPABCTBEHHOI'O CO3HAHHS, 3THYECKOro OB ICHHS;

CII0COOHOCTb OIEHHBATH CHATYaLHIO X IPHHUMATE 0CO3HAHHETE PCIIEHHS, OpPHECHTHPYSICH Ha
MOpaJIbHO-HPABCTBEHHELE HOPMEL | LCHHOCTH, B TOM 9HCJIE B JEATENEHOCTH yu&Horo;

OCOSHAHHE THIHOIO BK/IAJA B IIOCTPOCHHE YCToH4HBOrO Gysymero;

4)3cTeTnyeckoro BocmuTamIs:

9CTCTHYECKOE OTHOUIEHHE K MUPY, BKIIOYas SCTCTHKY HAYYHOIO TBOpHUeCTBa, OpHCYLIEro
usmaeckoii nayke;

5) TpynoBoro BocnmTanms:

HHTEPEC K pasImHbIM chepam npodeccnonansHoit ACATENEHOCTH, B TOM YHCJIE CBA3AHHBIM
¢ (u3mEKoH W TEXHUKOH, yMeHHe coBepmars OCOSHaHHBIH BEIGOP Gymymeit npodeccun u
PCATM30BEIBATE COGCTBEHHBIC XU3HCHHETE TUIAHET,

TOTOBHOCTB H CTIOCOGHOCTB K 0GDa3oBaHmMI0 1 CaMo00pa3oBaHuo B 06macTy duzuky Ha
TIPOTSKEHUH Beeld xu3Hu;

6) 3xoormueckoro BocnuTamms:

copMupoBarHOCTS SKOJIOTHYECKOH KyNBbTYpEl, OCO3HAHHE TJI00aIEHOTO Xapakrepa
SKOJIOTHYECKHX IPOGIIeM;

IJI2HIPOBAHHE U OCYINECTBIICHHAE NeHCTRI B OKpy2Kalolmeii cpe/ie Ha OCHOBE 3HAHHS 1[eJIeii
YCTOHYMBOTO pa3BHTHS HeII0BEYECTRa;

PaClIMpeHHe OmbITA JESTENLHOCTH SKOJIOTHYCCKON HANPABIEHHOCTH HA oOCHOBe
HMCIOIMMXCS 3HAHMI 110 (H3mKe;

7) HeHHOCTH HAYYHOI'0 MO3HAHMS:

CQ)OpMHpOBaHHOCTL MHPOBO33DEHHS,  COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO

PasBHATHA DH3HYECKOlT HayKu;
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OCO3HAHHE LIEHHOCTH Hay4HOH JesTe/bHOCTH, TOTOBHOCTE B mporecce H3Y9CHHS (pu3nky
OCYINECTBIIATE HPOEKTHYIO 1 HCCIenoBaTeNbCKyto NesTenbHocTs MHIMBHIYaIHO H B IpymIe.

META]IPE}IMETHLIE PE3YIBTATEI
IlosnaBsarennnpie YHUBEPCAILHBIE yefHpIe aeiicrBus
BazoBbie JIOrHYECKHe aelicTBHg:
CaMOCTOSITeNIEHO (bopMmepOBaTL H  aKTyanusupopars npobiaemy, baccMmarpuBate eg
BCECTOPOHHE;

BHOCHUTh KODDEKTHBHEI B ACATEIILHOCTB, OLEHHBATh COOTBETCTRHE PE3YJIBTaTOB LemsM,
OLCHUBATH PUCKH IOCIIEACTBU JCATENBHOCTH:

KOOPMHUPOBATS W BEITOTHSTE paboty B ycmosmax PeANTBHOTO, BHpTYamsHOro mn
KOMOHHHPOBaHHOrO B3aUMoieifcTRIs;

PasBUBATE KPEATHBHOE MEIILICH e TIPY PEIIEHHH KU3HEHHBIX IPOGITEM.

BazoBsie Hec/lenoBaTenbekue geficTeus:

BIafeTh Hay4HOI TEPMHUHOJIOTHEH, KITIOYeREIME TOHATHAME B MeTomamm dbu3HecKoii
Haykm;

BIaJETh HaBEIKAMH y'ie6H0-HCCJIeJIOBaTeJILCK01‘FI ¥ IPOCKTHOH NEATENLHOCTH B 06acTH
$uzuKm, cocobroCTbIO I TOTOBHOCTBIO K CaMOCTOATENLHOMY OHCKY METOZI0B pemTenns 3anaq
bmugeckoro CONEPXKAHUS, IPUMEHEHHIO DPa3MHYHBIX METOLOR TIO3HAHUS;

BIQJICTs BHAAMH JeATenbHOCTH 110 TOIY4EHHIO HOBOTO 3HaHHSA, ero HHTEpIIpeTanuy,
peobpazoranuo TIPUMEHEHUIO B PAa3JIHYHBIX YIeOHEIX CHTYalHsX, B TOM YHCIIe TIPH CO3aHHR
YU4€OHEIX IPOEKTOB B 06iIacTH (uzuky;

BBUIBJIATE  PUYMHHO-CIIEACTBEHHBIE CRS3H U aKTyalMsHpOBaTh 3ajady, BEIBHrath

aHATH3UPOBATH [IOJTYYeHHEIE B X0e PCIICHHUS 31291 PE3YIBTATHI, KDHTHYECKH OLEHUBATH
HX JI0CTOBEPHOCTS, POTHO3HPOBATH H3MCHEHHE B HOBEIX YCIIOBHSX;

CTABUTE ¥ hopMymHpoBaTh COGCTBEHHEE 3a]1a9H B 00pa3oBaTeIbHOl ACATCJIBHOCTH, B TOM
HCIIC IIPH M3yYEHHH (DH3HKY;

AABATH OUEHKY HOBBIM CHTYAITHSM, OIleHHBATE IIPHOGPETEHHEIH OIbIT;

YMETb IEPEHOCHTD 3HAHHS 1O (usHKe B MPAKTHYECKYTO 06IIacTh KH3HCICATENBHOCTH,

YMETE HHTETPHPOBATH 3HAHHS M3 PA3HEIX IIPEIMETHEIX obnacreit;

BIAJICTh HABBIKAMH IIOJTydeHHs HHQOpManmi duzugeckoro CONEPIKAHAS U3 HCTOYHMKOB
Pa3HEIX THIIOB, CaMOCTOSTEIBHO OCYIICCTBAATE NOMCK, aHamu3, CHCTEMATH3alHI0 K
HHTCPIPETALMIO0 HHGOPMAIK pasiuHEX BuzOB 1 $opm npencTasnenns;

OUCHHBATE JOCTOBEPHOCTH HH(OpMaTiH;

HOPM, HOPM HH(OPMALHOHHO] Oe3onacHocTH;

CO37aBaTh TEKCTHI (YM3MUECKOro COMCPXAHUA B pasmHuHBIX (opmarax c y4érom
HasHAYeHUs HHYOPMAITHH U neneBoit 8yJMTOPHH, BEIOMPAs ONTHMANBHYTO (hOpMy TIPEIICTABIICHHS
U BH3yaIIH3aIHy.
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Kommynukarusupie YHUBEpCaTbHbIE yueGHbIe AeiicTBus:
OCYILECTBIATS 06menue Ha YPoKax ¢usuky u Bo BHCYPOIHOH JesTeNnsHOCT];

IPHHAMATh LeH  COBMecTHOM ACATENBHOCTH, OPraHM30BEIBATE & KOOpPIHHHPOBATH
JiedcTBAS 1o e AOCTHIXCHUIO: COCTARIIATE Ilay DeHCTBUH, pacnpenensTs PpoJi ¢ yu€rom MHEeHMIE
YUaCTHHKOB, 06CY)KIaTh pesynsTaTs: COBMECTHOH paboTs;

OLECHUBATL KAYECTBO CBOEro BKIaga H K&KIOT0 YYaCTHHKA KOMaHbl B o6umit pesymnprar
110 pa3spaboTanHEM KpHTepHsiM;

IpCaraTh HOBBIE HPOEKTHI, OEHHBATE HICH C IO3MLUUM HOBH3HEL OPHTHHAIIEHOCTH,
IPaKTHIECKOH 3HAYHMOCTH;

OCYHIECTBIIATE IIOSHTHBHOE CTPAaTCTHYECKOe IOBEIEHHE B Pa3IM4HEIX  CHTyanusx,
HPOSIBIIAT TBOPYECTBO K BOOOpaKeHHe, 65ITh HHHMHATHEHEN.

Peryiasrupnsie YHUBEPCAIbHbIE yueOHbIe TeiicTRHs
Camoopranmsanus:

CaMOCTOATEIEHO OCYILICCTBIIATE HOSH&B&TCJ'HJHYIO ACATEIBHOCTE B O6JIaCTH d)H3HKH H
aCTPOHOMHHM, BEIIBNATH Ipo0IeMsl, cTaBuTs 1 (bopmymposats coberBenmpe 3aa4y;

CaMOCTOAITENIEHO COCTABIATE IUTAH pelleHHs PaCYSTHBIX U KageCTBEHHEBIX 3aj1a4, IaH
BLIIONHCHUS NPAKTHYECKOH paBoTsr ¢ y4€ToM mMerommxcs  pecypeos, COOCTBEHHBIX
BOSMOXHOCTEH H IIpenouTenuis;

A4BaTh ONEHKY HOBBIM CHTYAIHSM;

PACUIHPATE paMKH y4eGHOro npeaMera Ha OCHOBE JTIMYHBIX IPEAIIOYTEHHIA;

AleaTh 0co3HaHHLL BEIGOp, apryMEHTHDPOBATh €ro, Oparh Ha cebg OTBETCTBEHHOCTh 3a
pelleHue;

OLEHHBATL PHOGPETEHHBIH ONBIT;

CIOCOOCTBOBATE d}OpMHpOBaHI/Ho H NPOABICHHIO 5PyAUIIHHY B 06IacTH $usuxn, nocrosmuo
TIOBBIIIATE CBO# 00pa3oBaTeNbHEN 1 KyJNbTYPHEI ypOBeHE.

CamMoK0OHTPOIIL, SMOMHOBAIL HEL} HHTEJLIEKT:

A4BATH OUCHKY HOBBIM CHTYAIHSM, BHOCHTE KOPPCKTHBBI B NEATENLHOCTE, ONEHHBATE
COOTBETCTBHE Pe3yIbTaTOB e,

RIIAJIETE HABLIKAMH IO3HABATENBHOM PedUIeKCHE Kak OCO3HAHHS COBEPIIAEMEIX AHCTRHIL 1
MBIC/IUTENbHBIX NPOLIECCOB, KX PE3YIIBTATOB 1 OCHOBaHHif;

HCTIOb30BATh IPHEMEI pedhiekchn s onerk CHTyaiuu, BrIGopa BepHOro pemenns;

YMCTb ONCHHBATH PHCKH M CBOEBPEMEHHO TIPUHHMATH PEINeHHs [0 HX CHHIKEHHUIO;

[PUHHMATE MOTHBBI H 8DIYMEHTBI JIDYrHX TIPH AHAIM3E PE3yIbTATOB AESTEIBHOCTH;

TIPHHAMATE ce0sl, IOHMMasi CBOH HEAOCTATKH H JOCTOMHCTBA;

[IPHHAMATE MOTHBBI H APTYMEHTEI APYTHX [IPH aHAH3€ PE3yJIbTATOR JEATENBHOCTH;

[IpU3HABATE CBOE MPABO M MPABO APYTHX Ha OmHOKH.

B nponecce noctuxenns munocTHEK PE3YNLTATOB OCBOSHHS IIPOrPAMMEI 110 bm3nke qg
YPOBHA cpefiHero obmero o6pazosanus y obyuarommxcs COBCPIICHCTBYETCS 3MOLHOHAIBHBII
HHTCIUIEKT, MPEAIONATAIOIIi chopmupoBanHOCTS:

CaMOCO3HAHUS, BKIFQUAIONEr0 CIIOCOGHOCT OHAMATE CBOE SMONHOHATEHOE COCTOSHHE,
BHJICTD HAIIPABJICHHSA Pa3BHTHS COGCTREHHO] OMOLHOHATBHO# C)epbl, GBITH YBEPEHHEM B cebe;
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COUMAIEHEIX HABEIKOB, BKTIOYAROIIHX CIIOCOGHOCTE BEICTPAHBATE OTHOMICHHS G JIPYTHMH
TObMH, 3a00THTECS, IIPOSBIIATE MHTEPEC H paspemmaTh KOHMIMKTEL

IIPEIMETHBIE PE3YJIbTATBI

K konny o6yuenus s 11 KJIacce IpeaMeTHEIE pe3yasTaTsr Ha 0a30BOM ypoBHE [0JKHET
OTpakaTh CHOpPMHPOBAHHOCTE ¥ o6y9aromuxcs yMemmii:

ACMOHCTPHPOBATE Ha MpAMepax POTb W MeCTO (u3ukn B popmuposammuu COBpEMEHHOI
HAY9IHOH KapTHHBI MHpa, B pasBHTHU COBPEMEHHOH TEXHMKH H TEXHOJIOrHii, B IIPaKTHYECKOH
ACATENLHOCTH JIFOAEH, I[EN0CTHOCTE 1 SIHHCTBO (H3HIECKON KapTHHEI MHpa;

YIHTBIBATh TPAHHIE TPUMEHEHHs H3YYCHHBIX (DH3HUECKUX Mozeeit: TOYEYHEIH
SNEKTPUIECKAI 3apAL, JIyd CBeTa, ToYemHsi HICTOYHHK CBETa, sACPHAA MOJETH ATOMa, HYKJIOHHAs
MOJICTIE aTOMHOTO A/ipa [PH pelleHny Qusmyeckux 3anay;

pacmosHaBate usudecKue sABICHHS (pouecchr) u 06bicHaTE HX Ha OCHOBE 3aKOHOB
SJICKTPOJIMHAMUKH ¥ KBAHTOROMH (usnkm: snexrpreckas TIPOBOZIAMOCTE, TEMJIOBOE, CBETOBOE,
XHMHYECKO®, MATHHTHOE [EHCTBHS TOKa, B3aUMOJICHCTBHE MarHmTOB, SJIEKTPOMATHHTHAs
HHIYKIHS, NefCIBHE MAarHMTHOTO mois gHa TIPOBOHHK C TOKOM M IBHXYIuiics 3aps,
SIICKTPOMATHHUTHEIE KOMeGaHHs 1 BOJIHEI, IPSAMOJIMHEHHOE paclpocTpanenre cBeTa, oTpaxeHwue,
IPETOMIEHHE, HHTepepennus, mapakiEs ® - monspusanus CBETa, JHUCIEPCHS CBeTa,
boToanexTprueckuii st dexr (porospexr), creToBoe AQBJICHUE, BOSHHKHOBEHHE IHHEHYaTOro
CIIEKTPa aToMa BOXOPO/Id, eCTeCTREHHAS 1 HCKYCCTBEHHAA PaIMOaK THBHOCTE;

ONHCBIBATE H3YYCHHBIE CBOMCTRA BEWIECTBA (3nekTpHueckue, MarHHTHBIE, ONTHYECKHE,
SHEKTPIYECKYI0 IPOBOAMMOCTE PasIHYHEIX CPeL) M DNeKTPOMATHHTHEIC SBICHHS (mporeccer),
HCIIONB3YS.  (DU3MYECKHE BeMHHL: JNICKTPHICCKUH  3apsn, cuma Toka, SNIEKTPHYECKOe
HAaIIPKEHHE, JIEKTPHYECKOE COTIPOTHBIIEHHE, Pa3HOCTh TOTCHIHATIOB, 3NIEKTPOABHIKYIIas CHIIa,
pabora Toka, WEmyKuus MArHuTHOrO mons, cmia Awmmepa, cmma Jlopenna, unnyxrEBHOCTH
KaTyIIKH, SHEPrHs JMeKTPHIECKOr0 M MArHHTHOIO ToNeH, NEPHON W wacToTa KomeGanmit B
KOJIebaTebHOM KOHTYpe, 3api/l M CHIa TOKA B IIPOLIECCE TaPMOHMYECKHX SJICKTPOMATHHTHBIX
Kkonebanuii, ¢oxycHoe PacCTOSHUE M ONTHYECKas cuia JIHHSEL, TPY ONHCAHHH NPABHIBHO
TPAKTOBATL (HBUYCCKHUN CMBICIT UCTOIE3YEMBIX BENIMYMH, WX O0GOZHAYCHHS W €IHHHLEL,
YKa3bIBaTh GOPMYJIb, CBAIBIBAIONHE JaHHYI0 (U3HIecKyIo BEMYHHY C IPYTUMH Be/MYMHAMY;

OIMCEIBATE H3y4YeHHBIE KBAHTOBBIE SBIICHHS M TPOLIECCHl, HCIOMB3Ys (hH3HYecKue
BEIIHIHHEI: CKOPOCTE SIIEKTPOMATHHTHBIX BOJIH, JUIMHA BONHBI M YacTOTa CBeTa, SHEPTHA H
HMIYIsC  (oTOHa, mepHOx HOJlypacnaja, SHEprHs CBSI3H ATOMHBIX AN€p, NpPH OIHCAHHH
IPABIILHO TPAKTOBaTh (DUSHYECKHH CMBICHT HCIOJIb3yEMEIX Be/MYHH, MX 0GO3HAYCHHS H
CAMHHIBI, YKa3bIBATh (DOPMYIIbI, CBA3BIBAIOMIHE TaHHYIO (u3nTecKyio Bemwammy c JAPYTHME
BETHIMHAMH, BRIMUCIIATE 3HAYCHHE QH3HYECKON BEJIHYMHEL

AHATH3HPOBATh (PH3HYECKHE MPOLECCH K ABJICHHUA, UCHONb3Ys (DH3MYECKHE 3aKOHBI U
TPUHOMNBL  3ak0H OMa, 3aKoHEI TOCICIOBATENBHOT0 H  HapaylieabHOro COETMHEHHS
IIPOBOJTHMKOB,  3aKoH Toxoyns—Jlenna, s3akxon OICKTPOMATHUTHOA — WHIAYKIWM, 3aKoH
IPAMOIMHEAHOrO pacipocTpaneHus CBET4, 3aKOHBI OTPAXEHHS CBETA, 3aKOHEI TIPEIOMIICHHS
CBETa, ypaBHeHHe JifHmTelina nisg dorosddexra, 3axon COXpaHEHN SHEPI'HH, 3aKOH COXPaHEHHS
HMITyJIbCa, 3aKOH COXPaHEHUA 3NIEKTPHYECKOro 3apANa, 3aKOH COXPaHEHHS MaccoBOro 49HCIIa,
HOCTyJaThl bopa, 3aKOH paJHOAKTMBHOIO pacnana, npu 3ToM pasiHYaTh CIIOBECHYIO
dopMymHpoBky 3akoma, ero MATEMaTHIeCKoe BEIPAXEHHE H YCIIOBHS (rpaHHuIIEI, 00u1acTH)
PEMEHUMOCTH;

OTIPENIENATE HANpaB/ICHHE BeKTopa HHAYKUMHM MarHHTHOTO IO/ MPOBOJHHKA C TOKOM,
CHIbI AMTIepa H cits Jlopenma;
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CTPOHTE M OIMCEHIBATE u3o6paxceHHe, co3naBacMoe IUIOCKHM 3€pKaIoM, TOHKOj JIMH30i4;

BBIIONHATE  3KCHEPHMEHTEI 110 HCCIICIOBAHHIO (QM3MYeCKHX sBIeHME TIPOIIECCOB ¢
UCHIONIB30BAHMEM mpsMBIX g KOCBCHHBIX  M3MepeHui: IpA  3TOM  opmymuposars
npobnemy/3anauy u THIOTE3Y y4e6HOro SKCTIEpUMeHTa, coGHpaTs YCTaHOBKY M3 IIPEJJIOMEHHOTO
oGopynoBanws, mpoBoHTE OIIEIT B OPMyIHpOBATH BEIBOJIEL,

OCYIICCTBIIATE NpSMEIE W KocBeHime U3MEPEHHUST  (u3HUecknx BCIIMYMH, IPH 3TOM
BEIOHDPATD ONTHMANBHLL] Cnoco6 m3Mepenus u HCHOIb30BATh M3BECTHEIE METO/EI OLICHKH
TIOTpEITHOCTE# H3MepeHHii;

HCCIIEN0BATE 3aBHCHMOCTH (H3MTecKIX BEIIMIHH C HCTIOMB30BAHHEM IPAMBIX H3MEPEHHI:
IpH 3TOM KOHCTPYMpOBaTh YCTaHOBKY, uxcupoBars PE3YJIBTaTEI IONYYeHHOH 3aBHCHMOCTH
dusmveckux Bemramm Bufe TabmMn W rpadmkos, nematk BEIBOIEI 110 pe3ympTaTam
HCCIIEIOBAHH;

cobmonats mpapmia 6esonacHoro Tpyna TP NPOBEACHHH HCCIENOBAHHI B paMkax
y4eOHoro IKCIICPHUMEHTa,  yue6HO-HCCIen0RaTE b CKON H [POSKTHOH JesTemsHOCTH ¢

AL TIONCKA, CIPYKTYPHPOBAHHS, UHTCPNPETAUMA H MpeICTABJICHHS yaeOHoM u HaydHo-
oy spHOE uH(OpMAary, HOTY4E€HHOH U3 Pa3THIHEIX HCTOYHHKOB, KPHTHYECKH AHATH3HPOBATE
nony4aemyro uadopmariuro;

OOBACHATH MPHHIMIEL neffcTBrg MalliH, TpuGOPOB M TEXHATECKHX YCTpOHCTB, pasnugars
YCIOBHA HX G€30IIACHOTO HCIIONB30BAHKUS B TOBCEAHEBHOM XH3HH;

IPHBOZUTE NPHMEDHI BKNANA POCCHHCKHX 1 3apy6eKHEIX yIEHBIX-DH3UKOB B pasBuTHE
HayKH, B 00bsICHEHHE MPOLECCOB OKpY>KaIOINETo MHpa, B Pa3BHTHE TEXHHKH H TEXHOJIOTHIA;

HCIIOJE30BATE TEOPETHYECKUE 3HAHHS 10 (H3MKe B TIOBCETHEBHOM JKU3HH Jisl 00eCIeUe H s
GesomacHocTy mpu oOpamenny ¢ npuGopamu u TEXHHYECKHMH YCTPOMCTBAMH, /I COXpaHeHwHs
30POBES H COOITIONCHNS HOPM 3KOJIOMHIECKOT0 TIOBE/IEHHA B OKpYXKaoIuei cpeje;

paboTath B rpynmne ¢ BHNOTHEHEEM PA3IMYHBIX CONUATBHEIX poTei, IIaHHPOBATk paboTy
TPYIUIBL,  PAITHOHANBHO  PaCHIPeAENATs  OGI3AHHOCTH H  IVIaHMpOBAaTh [eATeNBHOCT: B
HECTAHNApPTHBIX CHTYallHSX, aNeKBATHO OTIEHHBATE BKJIAZ K&XKIOTO M3 y9acTHHKOB IPYIIIEI B
PCLICHHE paccMaTpUBaeMOil TPoGeMsr.
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Pazgen 5. YYEBHO-METOIHYECKOE OBECHEYEHHE OBPA30BATEJILHOIQ
NPOLECCA

OBA3ATEJILHBIE YYEBHBIE MATEPHATBI AL YYEHHKA

1. IIporpammer oﬁmeoﬁpasonarenhﬂmx yupexaenuit «dusmnka, 10-11 Kiaccst», Mocksa,
«Hpoc:semerme», 2018

2. Vuebnux «Dusuxa, 11 xnace. Knaccuaecxkuii Kype». BasoBerii yposens, Msixumes I'.51.,
Byxoenen B.B., Yapyrun B.M. Mocksa, «lIpocBemenney, 2018

3. Tlocobue mms 00meo6pasoBaTempHEX YUpexaenuit. 3agaunnkn «IIpoder». Pivkesmy
AL «Duzuxka. 10-11 Knmaccer». Mockaa, «/Ipodan, 2019

4. Drexrpornoe TIPUTIOKEHHE K yaeGHuKy Gusnkn 11 kmacca Msxcmmes .4, ByxoBnes B.B.,
Yapyran B.M.,, Mockga, «IIpocBewmenney, 2018

5. Dnekrponmoe Y4eOHoe H3maHme «BupryanbHag Gusugeckas Iabopatopus. 11 KJaccey,
000 «Ipogay, 2019

6. LIOP no dusuke: HHTCPAKTHBHEIE Ypoku. Caiit «Knaccras pusukay,

7. AE. Mapon, EA. Mapon JTunaxriueckue Matepraiel 10 xiacce, r. Mocksa, «Ipodan,

201
I/IHTepHeT-pecypcu:
1. Jucrannmonnas mKoma  Ne368 hitp://moodle. dist-368.1u/ OTxpeITHIH
krnace. CeteBoe 06pasosatensuoe co00ImecTro. http://www.openclass.ru/node/ 109715
2. Enunag KOJUIEKITHS LH(POBEIX obpazorartenp Ly pecypco.

http://schoolcollection. edu.ru/catalog/

3. ®epepansusii LIEHTp HmbopManHOHHo-oﬁpmonaremnbm pecypcos.
http://www.fcior.edu.ru/

Unreprer ypox. http://interneturok, ru/ru/ school/physics/

lasera «1 CEHTAOPA» MaTepHasr o (mzHxe. hmg://archive.lseptember.ru/ﬁz
AHAMAIHH pu3mgecknx 00BeKTOB, http://physics.nad.ru/

Kupas pusuxa: obyuaromas nporpamma. http://www.int-edu.ru/soﬁ/ﬁz.html

Pu3uka.ru. http://www.fizika.ru/
DusnKa: KomteKIus OIIBITOB, htm://experiment.edu.ru/
Hpunosicenue 1

Kpnrepun n HOPMBI ONEHKH 3HAHMI, yMenuii n HaBBIKOB, 00y4alomuXxcy 1o buznke

£100 =¥ oy iu K

JIPYTHX peaMeTos.,

Otmerka «d» CTaBHTCH, €Cd OTBeT o0yyaromerocs YAOBIETBOPAET OCHOBHBIM
TpeOoBaHMsIM Ha OTMETKY 5, Ho 1an Ge3 HCIIONB30BaHUS cobeTRenmoro TUIaHa, HOBBIX IPHMEpOB,
Ge3 mpumeHeHns 3manuii g HOBOH CHTyanum, 6e3 HCIIOJIB30BAHKUSA CBA3EH ¢ PaHee H3yYeHHBIM
MarepHaioM u MarepuanoM, YCBOCHHEIM IIDH H3y4eHHH AP. IPEIMETOB: eciH o6yuqaromutics
AOUYCTHI OXHY OMHAGKY HIH He Golee ABYX HEZIOYETOB M MOXKET HX HCIIPaBATE CAMOCTOSTENEHO
HIIH ¢ HeBOMEIIOH moMombio YHHTE.



npeobpasoBans HEKOTOPEIX (opmyr, Aonyctun He Gonee omHoil rpy0olf ommbkm u JBYX
Hen0u€ToB, He Gonee oHOl Ipyboii 1 ontHO Herpy6oii oumbKy, He Gonee 2-3 HerpyOrIx omm6oxk,
ONTHOM Herpy6oit ormmOKy 1 TPEX HEZI0YETOB; momycTun 4-5 HEeZ09ETOB.

Otmerra «2» CTaBUTCA, ecimu obyyarommiics we OBJIAZIeT OCHOBHBIMH 3HAHHSME U
YMCHHAMH B COOTBETCTBHH ¢ TpeGoBaHHAMH TIpOTpaMMBbL U NIOMYCTHI Gomblne omuGOK i

He09ETOB Yem HeoOXoMuMO AJISL OTMETKH «3 .

OueHka KOHTPONIBHEIX pabot

Otmerka «5» craBures 3a pabory, BLIIOTHEHHYIO OJHOCTEIO 663 omubok 1 HEIOYETOB.

Ot™merka «@» craputes 3a pabory, BBIIOTHEHHYIO TIOJHOCTBHO, HO NIPH HANHIHK B Heif me
6onee oxHoN Tpy0oIi u oHOI Herpy6oi omubku u ogroro Heo4€Ta, He 6oree TPEX HeMousTOR,

Ormerka «3» CTaBUTCH, ecnu oOyyaromumiics TPABHIILHO BEINONHHI HE MeHee 2/3 BCEH
paboThl MK JAOMYCTUNT He Gonee ommoii rpy6oii ommbru u ABYX HENOUETOB, He Goliee OMHOMN
rpyGoii omubKn u onmoit Herpy6oii omubxy, ne Gojee TPEX Herpy6bIX OMHGOK, OIHOMN Herpy6oif
OIIHOKH H Tpex HCN0YETOB, IpH  HamHuuy 4-5 Heno4uEToB.

Otmerka «2» CTABATCH, €CITH TUCITO OMUGOK H HEJOUETOR IIPEBBICHIIO HOPMY JIIST OTMETKH
3 WM IPABHNTBHO BEIMONHEHO MeHee 2/3 Beeit paGoTeL.

Onenxa JaGopaTopHEIX paor

Ormerka «5» crasurtes, ecim 00y4alOIUIACS BRIIONHSET paboty B mommoM oGmeme ¢
cobImoneHHeM  HeoGX0 MO TIOCIENOBATENEHOCTH  MPOBENCHNS OMEITOB I HU3MEpPEHHIH;
CaMOCTOATENILHO H PAIIHOHATEHO MOHTHpYET Heo0xoaumMoe 000py/I0BaHHE; BCe OMBITHI OPOBOJUT
B YCIOBHAX M pexuMax, 06ecIednBaommx HOTy4eHNe NpaBHIBHBIX PE3yNbTATOB K BEIBOJIOB,;
cobmonaer Tpebosanmus TpaBHII Ge30TacHOCTH Tpyxa; B oTyeTe TPaBUIBHO U aKKypaTHO
BBINIOJIHACT BCE 3aNHMCH, TAGNHIEL, PHCYHKH, Y€pTexH, rpa(ukm, BBIYHCIICHHUS; IPAaBHIBHO
BEIITONIHACT aHANK3 IOrPENIHOCTE],

Ormerka «4» CTaBATCA, €CJIM BBIIOJIHEHE! TPEOOBAHKS K OTMETKE «5 », HO ObLTO JonymeHo
2-3 HezoueTa, He Gonee oqHOI HErpy6oii omuGKy 1 0HOrO HemouéTa,

Ormerxka «3» craBuTes, ecin pabora BEIOTHEHA He IOJIHOCTBIO, HO 00BeM BBITONHEHHOMH
aCTH TakOB, 9TO MO3BOJAET MONYYUTH TPABHIBHEIC PE3YJIBTATHl H BHIBOABL €CIH B xoze
IIPOBCACHHS OIBITA H H3MEPEHHE GhITH JIONYLIEHBI OLUHOKH,

Otrmerka «2» CTABUTCS, €CTH  pabOTa  BEIIONHEHA He NOMHOCTBIO W 06BeM
BLIIOTHEHHOH 9YacTH pabGoTEl He MO3BOJSET CICNaTe NPaBHILHEIX BEIBOJOB: eCITH OIIBITEL,
H3MEPCHMUS, BEIMUCIECHNA, HAOITIO N HHI TIPOM3BOJIUITHCEH HEIIPABHIIEHO,
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Hpunoscenue 2

Mpumeprr KOHTPOJIBHEIX pafor
Konrpoapnas pa6ora Nel

Manpank OpocHr BeprrkasHO BBEPX MY M moiiman ero qepes 2 c. Ha kaxyio
MaKCHMaJ]bHy}O BBICOTy MOOHAIICA MSY?

HEYNIPYTOTo ynapa?

Paccumtaiite napjenne rasa B cocyne BMecTuMOCTBIO 500 oM, cozmeprkamem 0,89 r
BOZIOPOJia ITpH TeMnepatype 17°C,

Onpenenure KITJT uneansmoi TEILIOBOH MallKHEL, HMEIomeii TEMIEparypy HarpeBaTes
430°C, a Temmeparypy xomommsrmKa 20°C.

JlBa OnMHAKOBRIX MeTammuecKuX [HapiKa, uvMeromux sapsasl 6-108 K i 15-108 Ko,
TIPHBENY B CONPHKOCHOBEHHE, a 3aTeM PasIBUHYIM Ha paccrosuue 10 oM. Onpeznenute
CHITY B3aMMOJICHCTBHS MEKITY IapuKaM.

Ipr coobmennu KOHACHCATOPY 3apsina, pashoro 5-1076 Kn, ero omeprus oxasamack
paBHo# 0,01 Jx. Onpenenure HanpsHKEHWE Ha 00KIIaqKax KOHZEeHcaTopa.

Kourpoasnan pa6ora Ne2

YeMy paBHa wHIYKTHBHOCTEL TIPOBOOYHOH paMKW, eCiM NpU CHie Toka 2 A B paMKke
BOSHHMKACT MarHUTHEIH IIOTOK, paBHbL § B6?

Kaxkoit nomkna 6srrs crma toxa B KaTylKe ¢ HHAYKTHBHOCTEIO 1 ['H, 9T06E! SHEPTHSA II0JIT
OKasanack pasHoit 2 JIx?

B marnutaoM mone ¢ uHnykimet 0,5 Tn TICPUCHIUKYISIPHO JIMHUSIM HHIAYKLHH CO
CKOPOCTBIO 4 M/C JIBIKETCS TIPOBOIHHK Amaroit 0,5 M. Yemy pasma DJIC HHIYKIHH B
IIPOBOJHUKE?

Pamky, momas KOTOPOIi paBHa 2 M%, IPOHH3RIBAIOT THEMK HMHIYKIIUA MATHATHOTO 1105
TIoxX yrmoM 60° k mimockocTH pamk. Yemy paBen mMarauTHE IIOTOK, MPOXOISAITII Yepes
PaMKy, €CIM MHIYKITHsT MArHATHOT0 1o 2 T

3a KaKoe BpeMs MArHUTHBLA TOTOK m3Mennres ¢ SMB6 o 1 MB6, eciu B besynbTate 3T0r0
U3MCHEHHS B KaTyIIKe CONpOTHBIEHHeM 100 Om, comepxameir 50 BHTKOB IPOBOJA,
YCTaHOBUTCH HHAYKIMOHHEIH TOK CHITOM 0,1A

Konrpouasnas pagora No3

Marepuansnas Touxa 3a 1 mun cosepuriia 300 xonebanwmit, Hajiru HEPHOA H YacCTOTY
KosteGanmii,

Kakosa mmna maremarmueckoro MAATHHKa, €CiH 3a 12 ¢ OH gzenaer 6 mommmx
KomeGanuii?

Onpenenure wHayKTHBHOCTS KaTyllKi  KOJNeOaTemEHOr0 KOHTYpa, eciH EMKocTs
KoHZAeHcaropa paeHa 5 MK®, a nepro KoneGanuii 0,001 ¢,

3HaueHHe CUTBI ToKa 3aan0 ypaerenuem i=0.28sin50nt. Onpepemuts AMIUTHTYAY CHIIBI
TOKA, 9aCTOTY ¥ [EPHO.

Hanpsixenue na saxmvax BTOPHYHOI OOMOTKH moHmKaomero Tpancdopmaropa 60 B,
CHIa TOKA BO BTOPHYHOH memu 40 A. IlepBuunas o6motka exmouena s nemns ¢
HanpskeHHeM 240 B. Haiture crty Toka B NIEPBUYIHOM 06MOTKE.,

Konrpoinnas paGora Ned
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Iipenmer maxomures na baccTtosHum 12 cMm or paccenBaiomes JmH3EL dokycuoe
paccrosHue KoTopoit 10 cm. Ha KaKOM PACCTOSHMH HAXOMHTCH OT MHH3E H300paxkeHne
npeamera? Oxapalc'repmyﬁ're 9T0 u306paxeHue.

Haiitu nomany somms roay6oro ugera, ecim ero wacrora pasHa 6 <10 Iy,

MlBe xorepenthsie cBeToRKE BOIHEI TIPHXONAT B HeKOTOpyio TOYKY IPOCTpaHCTBa ¢
PasHOCTBIO Xoza 2,25 Mkm. Kakog Pe3yIbTar HHTEphepenun B r1oj TOYKE, eCJIH CBeT
3€nEHBIH ([UmMHA BotHbr 500 HM)?

Tpu monananum na NHpaKIHOH YO PemeETKy ¢ meprogom 1 Mim MOHOXpOMAaTHYeCKOlH
BOIIHEI MaKCHMYM BTOpOTO HOPSJIKa BHAEH 07 yTiiom 60° k Hopmam1. OupeennTs nmHy
BOJIHBI NaJjarommero cpeTa.

Kaxosa macca npotora, nesmero co exopocteio 0,8¢? Macca moxos npotowa 1,7-10°27
KT,

Kontposnbnas pagora Nes

Doron umeer sHEprIIo 21077 Jbx. Hatirn 4acToTy (hoTOHa,

Onpenenurs HauOOIIBIIYIO cKopocTs O/ICKIPOHA, BBUICTCBLIETO H3 LIE3HS, [P
OCBEIICHHH €T0 CBETOM ¢ JUTHHOH BoJTHEI 400 HM.

ITpu 6omGapauposxke azora 14;Ne HeHTponamu u3 06pasosasiierocs sapa
BhIbpackIBaeTcst poton. Hamumcary AACPHYIO PEAKIIMIO,

Ckonbxo aromos PaHOaKTHBHOrO Hoza GB110 1o Hayama pacnana, ecim depes 40 nmei
ocrainocs 10° HEpacTIaBLIMXCS aTOMOB? Iepuox nonypacnana Hona 8 cyrok.

Haiiru suepruio cessu anpa Gopa '%B, ecmu ero OTHOCHTEJIbHA aTOMHAs Macca
10,01294 a.e.m.
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