MYHUIHUITAJIBHOE BIOJUKETHOE OBIIEOBPA3OBATEJIBHOE YYPEXJIEHUE
HOBOPOIICKASA CPEJHAA OBINEOBPA3OBATEJIBHASA IIKOJIA

AHHoOTanMs K padoyeil mporpamme
y4yeOHoro npeamera «®@uszuxka» s 10-11 kiaccos

Pabouas mporpamma yueOHOro mpeamera «®usmka» 00s3aTenbHON MpeaMeTHOH obmactn «EcTecTBEHHBIE
HAYKW» SBISIETCA YacTblO OCHOBHOM 00pa3oBaTelbHOW mporpammbl cpeaHero obmero obpazoBanus (OOII COO)
MBOY Hosoponckoii COLL, pa3zpaborana B coorBercTBuU ¢ myHKTOM 18.2.2 PI'OC COO Ha ocHOoBe PenepaibHoOn
paboueii mporpaMmel 1o ¢usnke ¢ yu€tom Temarndeckoro ranuposanusi DPIBHY «MHcTUTYT cTpareruu pasBUTHS
oOpa3oBaHus» Poccuiickoit akagemun oopa3oBaHus 1 peamm3syercs 2 roga ¢ 10 mo 11 knacc.

Pabouass mporpamma paspaboraHa yuuTeneM (PU3MKK IIKOIBI ¢ UCTONb30BaHWeM «KoHCTpykTOopa pabodmx
nporpamm» caiita « EmuHoe copepxanue odmero oopa3oBaHus» B cooTBeTcTBUH ¢ IlooxenneM o pabounx nmporpamMmax
W ONpEeAessieT OpPraHu3alri0 00pa30BaTENbHON MEATEIBHOCTH YUWTelsl B LIKone 1o mpenmery «Pusuka». PaGouas
nporpaMmMa COJCPXKUT CIeAYIOLME CTPYKTYPHBIE 3JIEMEHTHI:

-[IOSICHUTEJIbHYIO 3aIIUCKY;

-00IIIyI0 XapaKTepUCTUKY yaeOHOro peameTa « Du3nkay;
-IIeNM U3y4YeHHst y4eOHOro nmpeamera « Dusukay;

-MecTO y4eOHoro npeaMera «Grusnkay B yueOHOM TLIAHE;
-coiepxkanue yueOHoro mpeamera « Gusnkay;

-IJIAHWPYEMBbIE Pe3ysbTaThl (JUMYHOCTHBIE, METAIIPeIMETHbIE U IPEIMETHBIE);

-TeMaTH4YeCKoe IUIAHNPOBaHNE, CPOPMHUPOBAHHOE C YIETOM pabOue MporpaMMbl BOCTIMTAHHS M BO3MOKHOCTBIO
ucrnons3oBanus D0OP/LIOP.

Pabouas mporpamMma o0cyxaeHa Ha 3acemanuu [IIMO y4uteneil eCTECTBEHHO — HAYYHOTO IMKJIA IIKOJIBI,
NpUHATA pelleHneM meaarorudeckoro cosera (mpotokon NelO ot 28.08.2023r.), yrBepkneHa mnpukazom 1o MbOY
Hosopomnckoit COLI Ne 68 ot 28.08.2023r. B kauectBe yactu cogepxanus OOII COO

Ha ocHoBe nmanHOM mporpamMmbl  yumteneM paspadareiBactcs KTIT B coorBetctBuu ¢ [lomokeHnem o
KaJIeHJapHO-TEMaTUYeCKOM TUIAHMPOBAaHUM MO YydeOHOMY mpeameTy, Kypcy, moaymo. KTII paccmarpuBaercs Ha
3acenannu 1IIMO u cornacyercs ¢ 3amectutesniem mo YBP.

Beinucka
U3 OCHOBHOI1 00pa30BaTeJIbHOM POrpaMMbl CPeAHero oo1ero o0pa3oBaHus

PABOYAS ITPOI'PAMMA
yueOHoro npeamera «Ou3uKa
s ooyqarommxes 10-11 kiaaccon
(0a30BbIH YPOBEHbD)

CPOK peajiu3aunuM 2 roaa

HOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yueOHOro npeamera «Pusnkay (nmpeameTHas 001acTb « ECTECTBEHHbIE HAYKW») Ha YPOBHE CPETHETO
obmero oOpa3oBaHHsl COCTaBlIeHa Ha OCHOBe TpeOoBaHMI K pe3ylbTaTaM OCBOECHHS INPOrpaMMbI CPEIHEro OOLIEero
obpazoBanust denepanbHOrO rocyAapcTBEHHOIO 00pa30oBaTENIbBHONO CTaHAapTa cpeaHero obmero obdpasoBanus (PI'OC
COO), ®enepanpHOI 00pa30BaTENBHON MporpamMMBbl cpeHero oodmiero oopaszoanus (POIT COO), DenepanpHoit paboueit
nporpaMmbl 1o yueOHomy npenmery «@uzukay» (DPII «Dusnkay), a Takke OpHEHTUPOBAHA HA IIEJICBBIE MPUOPHUTETHI,
chopMyIHpoBaHHBIE B (eepabHON pabodeli mporpaMmme BOCIIUTAHHSL.

OBIHASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJJMETA «®U3UKA»
Odusnka Kak Hayka 0 Haubosiee OOIUX 3aKOHAX MPHUPOJIBI, BHICTYNAs B KadecTBE Y4eOHOro MpeaMera B IIKOJIE,

BHOCUT CYIIECTBEHHBI BKJaJ B CHCTeMY 3HaHMH 00 oOkpyxkatomem wupe. LIkompHbIE Kypc Qusukn —

CHUCTEeMOOOpa3yOIINH JJI €CTECTBEHHO-HAYYHBIX YUCOHBIX MMPEIMETOB, TIOCKOJIbKY (hM3MUYCCKUE 3aKOHBI JISKAT B OCHOBE
1



MPOIIECCOB M SIBJICHHUH, M3y4acMbIX XUMHUEH, Ononorued, ¢pusndeckoil reorpadueii u acrponomueii. Mcmons3oBanue u
aKTHBHOE TpPHMEHEHHEe (M3MYECKHX 3HAHMH OIpesersieT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B cdepe
SHEPreTUKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IMONMyYEHHS HOBBIX MarepuajoB C 3aJaHHBIMH CBOWCTBAMH MU JAPYIHUX.
N3ydenne Gpu3nKu BHOCUT OCHOBHOW BKJIaJ B ()OPMHUPOBAHHE €CTECTBEHHO-HAYYHOW KapTHHBI MHpa O0YYalOIIMXCS, B
(dopMupoBaHHE YMEHHH IPHUMEHSATH HAYYHBII METO/ TIO3HAHKSI TP BHIITOJHEHUN UMH yI€OHBIX UCCIICIOBAHHUMN.

B ocHOBYy Kypca ¢u3MKH AN YPOBHSI CpEeIHEro OOIIEro oO0pa3oBaHUS TOJIOKEH DA WACH, KOTOPhIE MOXHO
paccMaTpUBaTh KaK IPUHLIUIIBI €70 TOCTPOEHHUSL.

Hoesa yenocmnocmu. B cOOTBETCTBHM € HEW KypC SBISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH COIEPIKUT MaTepral U3
BCEX pa3JiesioB (PU3HKH, BKIIIOYAET KaK BOIPOCHI KIIACCHYECKOW, TaK U COBPEMEHHON (DU3UKH.

Uoes cenepanuzayuu. B COOTBETCTBUM ¢ Hel MaTepHall Kypca GU3NKH OObEAVHEH BOKPYT (PU3MUYESCKUX TCOPHIA.
Benymum B Kypce sBiseTcs GopMUpOBaHUE MPEACTABICHHH O CTPYKTYPHBIX YPOBH SIX MaTE€PHH, BEIIECTBE U MOJIE.

Hoesn eymanumapuszayuu. E€ peanuzanus npeamnosaracT UCIOIb30BaHNE TYMaHHTApHOTO MOTEHINANA (GU3HIECKON
HAyK{, OCMBICJICHUE CBSI3U Pa3BUTHsI (PU3MKU C pa3BUTHEM OOILIECTBA, a TAKXKE C MUPOBO33PEHUECKUMHU, HPAaBCTBEHHBIMHU
Y 3KOJIOTHYECKUMH MTPOoOIeMaMH.

Hoes npuxnaonou nanpaenennocmu. Kypc Gu3nku mpeamnonaraeT 3HakOMCTBO € MIMPOKUM KPYTrOM TEXHHYECKUX U
TEXHOJIOTNYECKNX HpI/I.]'IO)KeHI/II\/'I N3YUYCHHBIX TeOpI/Iﬁ 1 3aKOHOB.

Hoes sxonoeusayuu peanusyeTcst IOCPEICTBOM BBEICHUS JIEMEHTOB COJCPKAaHUS, MOCBIIIEHHBIX SKOJIOTMYECKUM
npoGsieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKU U TEXHOJIOTHMH, a TaKkkKe OOCYXKICHHUS MpodseM
PaLMOHAIBHOIO IPUPOIOTIONB30BAHUS U IKOJIOTHYECKON O€30MacHOCTH.

CrepXHEBBIMU 3JIEMEHTaMH Kypca (U3UKH HA YPOBHE CpEIHEro oOmiero o0pa3oBaHUs SBISIOTCS (pusnueckue
Teopur ((OpPMHPOBAHME TNPEICTABICHUH O CTPYKType HOCTPOCHUs (DU3HMUECKOW TEOpHH, poix (yHIaMEHTAIbHBIX
3aKOHOB U IIPUHLIMIIOB B COBPEMEHHBIX IPEICTAaBICHUSAX O MPUPOJE, MPAaHULIAX TPUMEHUMOCTH TEOPUM, Ui ONUCAHUS
€CTECTBEHHO-HAYYHBIX SIBJICHUN U ITPOLIECCOB).

CuCTeMHO-IEATETIbHOCTHBI TOAX0X B Kypce (GHM3MKHM peanu3yercsi HpekIe BCEro 3a CuérT OpraHu3aluH
HKCTIEPUMEHTAIBHON AeATeIbHOCTH o0ydatommxcs. s 6a30Boro ypoBHs Kypca (PM3UKH — 3TO UCIIOJIB30BAHNE CHCTEMBI
(GpOHTANBHBIX KPaTKOBPEMEHHBIX 3KCIEPUMEHTOB W JIA0OpaTOpHBIX paboT, KOTOpble B MporpaMMe Mo (u3MKe
o0BeMHEHbI B OOIIMI CITUCOK YYEHHUYECKUX MPAKTHYECKUX paboT. BriaeneHne B yka3aHHOM IEepedHE J1abOpaTOPHBIX
paboT, MPOBOANMBIX JJISI KOHTPOJISL M OLEHKH, OCYIIECTBISIETCS yYaCTHUKaMH 00pa30BaTENbHOIO IPOIecca UCXOIs U3
0coOeHHOCTEH TNIAHUPOBaHUS U OCHaleHUs! kabunera gusuku. [Ipu 3ToM obecrieurBaeTcsl OBIaieHHEe 00yYarOIIMMHUCS
YMEHHSIMH TIPOBOJUTH KOCBEHHBIE W3MEPEHHs, HMCCIICJOBAHMS 3aBUCHMOCTEH (M3MUECKUX BEIMYMH W IOCTaHOBKY
OTIBITOB I10 IPOBEPKE MPEATIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHue yaemnsieTcs pelieHuio pacu€THBIX M KaueCTBEHHBIX 3ajad. [Ipu 3ToM Ui pacy€rHeIX 3a7ad
MIPUOPUTETOM SIBIISIFOTCA 3a/1a4M C SIBHO 3aJaHHOM (PU3MUECKON MOAEIBIO, MO3BOJISIONINE TPUMEHATh H3yUSHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH KaK M3 OIHOTr0 pasienia Kypca, TaK U MHTETPUPYS 3HAHHUS U3 Pa3HbIX pa3fenoB. s xauecTBEHHBIX
3a]1a4 IPUOPUTETOM SIBISIFOTCS 33JIaHUs HAa OOBSICHEHHE MPOTEeKaHUs (H3NUECKHUX SBJICHUI U TPOLIECCOB B OKPY’Karomieh
KU3HU, TpeOyroIIre BbIOOpa (PU3NIECKON MOJCIH JIJISl CUTYaIlMU MPAaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBercrBum ¢ TpedboBanusmu OI'OC COO k MaTepranbHO-TEXHHYECKOMY 00ECIeUeHNI0 YIeOHOTo mporiecca
0a30BbIii ypoBEeHb Kypca (UMK Ha YPOBHE CcpefHero oOmero o0pa3oBaHHs JODKEH HW3ydaTbCs B YCJIOBHSIX
IpeAMETHOro KaOmHeTa (PM3MKM WM B YCJIOBUSAX HHTErPUPOBAHHOIO KaOHMHETa IPEeIMETOB €CTECTBEHHO-HAYyYHOTO
nukia. B xabunere QU3MKH NODKHO OBITH HE00XoauMoe J1abopaTOpHOEe 00OPYAOBAaHME IS BHIIOJHEHHS YKA3aHHBIX B
nporpaMMe 1o (Gpu3rke y4eHHIeCKUX MPAKTHYECKUX PaboT U IEMOHCTPAIMOHHOE 000PYI0BaHHE.

JleMOHCTpaIoOHHOE 000py10BaHNEe (POPMHUPYETCS B COOTBETCTBUH € MPUHIIUIIOM MHHUMAJILHOW JOCTaTOYHOCTH U
o0ecreynBaeT MOCTAHOBKY MEPEYUCICHHBIX B MporpamMMme MO (pU3MKe KIIOYEBBIX JEMOHCTpAaUWil U HCCIIEIOBAHUS
U3y4JaeMbIX SBJICHUH U ITPOLIECCOB, IMIMPHUIECKUX U (DyHIaMEHTAJIBHBIX 3aKOHOB, UX TEXHUYECKUX ITPUMEHEHUH.

JlaboparopHoe 00OpyIOBaHHE IS YYCHUUYECKHX MPAKTHUYECKUX paboT (OpPMHUpPYETCs B BHJIE TEMaTHUECKHUX
KOMILIEKTOB M OO0ECHEeYHBAETCS B pacu€re OJHOr0 KOMIUIEKTa Ha JABYX OOy4arommxcsi. TemMaTHuecKue KOMILIEKTHI
7a00paTOPHOro 00OPYAOBAHUS JTODKHBI OBITH MOCTPOECHBI Ha KOMIUICKCHOM HCIIONB30BAHUH aHAJIOTOBBIX M IU(POBHIX
npuOOpOB, a TAKXKE KOMITBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BUJIE LU(POBBIX JTa00OpaTOPH.

HEJIM U3YUEHUA YYEBHOI'O IPEJIMETA «®U3UKA»

OCHOBHBIMH TIEJISIMU H3Y4eHUS (PU3UKH B 00IIIEM 00pa30BaHUH SBISIOTCS:
e (QopMupoBaHME HHTEpeca W CTpPEeMJICHHS OOyyaromuxcs K HAyYHOMY H3YYEHHUIO NPUPOIBI, DPa3BUTHE HX
WHTEJUIEKTYaIbHBIX U TBOPYECKHX CIOCOOHOCTEIH;



® pa3BUTHE NPEJCTABICHMH O HAYYHOM METOJe TMO3HAHUS U (POPMHPOBAHUE HCCIEJOBATEIBCKOrO OTHOLICHHS K
OKPYKAIOIIUM SIBJICHUSIM;
e (JopmupoBanme Hay4HOTO MHPOBO33PEHHUS Kak pe3yibTaTa W3Y4YE€HHS OCHOB CTPOCHHSI Marepuud |
(hyHIaMEHTAIILHBIX 3aKOHOB (PU3HKH;
e (opMupoBaHHE YMEHUN OOBACHSTH SBJICHUS C UCIOIb30BaHNEM (PU3NUECKUX 3HAHWH M HAYYHBIX JJOKA3aTeJILCTB;
e (hopMHpoBaHUE MPEICTABICHUN O POIU (PU3UKH JUIS Pa3BUTHUS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHA.
JlocTikeHHe 3THX Ieneil 00eceunBaeTCs peleHneM CleTyIouX 3a0a4 B Mpolecce n3ydeHus Kypca Gu3uKu Ha
YPOBHE CpeHEro oo1Iero 00pa3oBaHus:
® TIpPHOOpETeHNEe CHCTEMBI 3HAHUN 00 00MMX (HM3UYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSIX, BKITIOYAsl MEXaHHKY,
MOJIEKYJSIPHYI0 (DPH3UKY, DIIEKTPOJUHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI acTpO(U3UKH;
e (QopMupoBaHHE yMEHHH TPUMEHSATh TEOPETUIECKHUE 3HAHUS 1JIs1 OOBsICHEHHS PU3NUECKUX SIBICHUH B PUPOE U JIJIS
MPUHSATHS TPAKTUYECKUX PELICHUH B TIOBCETHEBHOM KHU3HM;
®  OCBOEHHE CIIOCOOOB PEIICHUS PA3IMYHBIX 33/1a4 C SIBHO 3aJaHHON (DM3UUecKOi MOJIeTIbIo, 3a/1a4, MOPa3yMeBatoINX
CaMOCTOSTEIIFHOE CO3/IaHue (PU3MUECKOM MOJIEIH, aJICKBATHON YCIOBUSM 33/1a4H;
e [OHMMaHHE (U3UYECKUX OCHOB M NMPUHLMUIIOB JEHCTBHUS TEXHUYECKHUX YCTPOICTB M TEXHOJOTMYECKHUX MPOLECCOB,
UX BJIMSIHUS Ha OKPYKAOLLYIO CPELY;
e  OBJAJICHHE METOJAMH CaMOCTOSTEIBHOrO IUIAHMPOBAHUSI W MPOBEICHUS (PU3MUECKUX SKCIECPUMEHTOB, aHaIM3a U
MHTEpIpPEeTauy HH(OPMAINH, ONIPEAEICHHS JOCTOBEPHOCTH MOIyYEHHOTO Pe3yIbTara;
®  CO3JlaHHE YCJIOBUH JUIsl pA3BUTHSI YMEHUM IIPOEKTHO-UCCIIEN0BATENBCKOM, TBOPUECKON AEATENBHOCTH.

MECTO YYEBHOI'O IPEJIMETA «®U3UKA» B YYEGBHOM IUIAHE

Ha usyuenue ¢usuxu (0a30BbIii ypoBEeHB) HA YPOBHE cpeiHEro oOmiero oopasoBanus orsoautcs 136 yacos: B 10
Kiacce — 68 gyacoB (2 waca B Hezemo), B 11 kimacce — 68 gacoB (2 Jaca B HEACIIO).

[Ipennaraemerii B mporpamMme 1o (u3nke mepedeHb J1adOpaTOPHBIX W MPaKTHUYECKUX paboT sBIseTcs
PEKOMEH/IOBaHHBIM, YUYHTENb JI€JaeT BHIOOP MPOBEACHUS J1a0OPATOPHBIX PabOT M OMBITOB C YYETOM HHIMBHAYaJIbHBIX
0coOeHHOCTEH 00YJarOIIHXCS.

COAEPKXAHUE YUYEBHOI'O INTPEJIMETA «®U3UKA»
10 KJIACC

Paznen 1. ®u3zuka 1 MeTOABI HAYYHOT0 MO3HAHUS

®usnka — Hayka o mpupoje. Haydnele MeETOABI MO3HAHUS OKPYXKAIOIIEro MUpa. Poib sKkciepuMeHTa U TEOpUH B ITpOLIECCE
MO3HAHUS TPUPOBL. DKCIIEPUMEHT B (PU3HKE.

MopemipoBanue ¢GHU3NYECKUX SBJIEHUH W TpolieccoB. Haydnple rumote3sl. dusnueckue 3aKOHBI W TeOpud. | paHHIIEI
MPUMEHUMOCTH (PU3HIECKUX 3aKOHOB. [[pHHLIUIT COOTBETCTBUSL

Pois 1 MecTo Qusnku B JOPMUPOBAHUN COBPEMEHHOW HAYYHOW KAPTUHBI MUPA, B TPAKTUYECKOH JACATEILHOCTH JFOJICH.
Lemoncmpayuu

Amnanorossle U M (POBbIC U3MEPHUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe nprkeHne. OTHOCHTENBHOCTh MEXaHUYECKOT O ABMKeHUA. CricTeMa oTcuéra. TpaekTopHsl.

[lepememienne, cKOpocTh (CPEeAHSS CKOPOCTh, MTHOBEHHAS! CKOPOCTh) M YCKOPEHUE MAaTEepPHAIbHON TOUKH, X MPOCKIHNU Ha
ocu cucteMbl KoopanHaT. Cro)keHe NepeMeleHUi U CII0KEeHNE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJNMHEWHOE ABIKeHUE. | paduKi 3aBUCUMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHUS,
MIyTH U MIEpEMEIIEHUS MaTepUAIbHON TOUKH OT BPEMEHHU.

CBoOonHOe najieHne. Y CKOpeHHe CBOOOTHOTO T ICHHUSI.

KpuBonuueitHoe nBuxeHue. J[BUXKEHHE MaTepUANbHOM TOYKHM MO OKPY)KHOCTH C IMOCTOSHHOM IO MOAYJIIO CKOPOCTBIO.
YTnoBas cCKOpoCTb, JIMHeWHast ckopocTk. [lepron u gactorta obpamienus. LleHTpocTpeMuTensHOE YCKOPEHHE.

TexHnYeckre yCcTporcTBa M MPAKTUYECKOE IPUMEHEHNE: CITUOMETP, IBUKEHUE CHAPSI0B, LIETTHBIE M PEMEHHBIE IIEpEaadn.
Jlemoncmpayuu

Mopnenb cucTeMbl OTCUETa, MILTIOCTPAL KHHEMATHUECKUX XapaKTePUCTUK JIBXKEHMUSL.

[IpeoOpa3oBanue ABUKEHUH C UCTIOIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tagenve Ten B BO3AyXe U B pa3pekeHHOM MTPOCTPAHCTBE.

Habntonenue nprskeHns Tena, OpOIIEHHOTO O YIJIOM K TOPU30HTY U TOPH30HTAIIBHO.
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N3mepeHue yckopeHHsi CBOOOIHOIO MafeHusl.

Hamnpasnenue ckopocTy Ipy ABUKEHUU 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHwle pabomol

N3yueHne HepaBHOMEPHOI'O IBUKEHUSI C L1EJIbI0 ONPEEIEHHsI MTHOBEHHONW CKOPOCTH.

HccnenoBaHue COOTHOLIEHUS! MEXIY IMYTSAMH, PONHAEHHBIMHI TEJIOM 3 I10CJIEOBATEIbHbBIE PABHBIE POMEXYTKH BPEMEHU
MIPH paBHOYCKOPEHHOM JBM)KEHUH C HA4aJIbHON CKOPOCTHIO, PABHOM HYIIIO.

N3yuyeHue ABMKEHUS IAPUKA B BSI3KOM KUIKOCTH.

N3ydenne ABMKEHHS TeJa, OPOIIEHHOTO TOPHU30HTAIBHO.

Tema 2. /lunamuxa

IIpunuun orHocurensHocTU ["amunest. [lepoiit 3akoH HetoroHa. HEpHHMalbHBIE CHCTEMBI OTCUYETA.

Macca tena. Cua. IlpuHumn cynepno3uuuu cui. Bropoi 3akoH HproroHa st mMarepuasipHOM TOUKH. TpeTtuil 3akoH
HeroToHa 17151 MaTepranbHBIX TOYEK.

3akoH BceMupHOro TsiroreHns. Cuina tsoxectd. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenne. Buasl TpeHust (mokost, cKonbxeHus, kaueHus). Cuia tperus. Cyxoe Tpenue. Cuna TpeHHS CKONBXKECHUS U ChJja
Tpenus mokost. Koaddumment tpeHus. Cuna cOnpoTHUBIICHUS MIPY ABMIKSHUH TeJla B )KUIKOCTH HITH Tase.

[locrynaTtensHoE 1 BpalaTeIbHOE ABUKEHUE a0COIIOTHO TBEPAOT O TEIA.

MOMEHT CHUJIbI OTHOCUTEJIBHO OCH BpaiieHus. [lnedo cumbl. Y ciioBus paBHOBECUS TBEPAOIO TEIA.

TexHuueckue ycTpoicTBa U IPaKTUUECKOE IIPUMEHEHNE: TIOAIUMITHUKY, JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.
Jlemoncmpayuu

SIBneHue uHepuuu.

CpaBHeHUe Macc B3aUMOJCHCTBYIOLMX TEJ.

Bropoii 3akoH HeroToHa.

N3mepenue cuil.

CrnoxeHue cul.

3aBHCHUMOCTH CHJIBI YIIPYTOCTH OT JIe(OpPMAIIiH.

Hesecomocts. Bec Tena npu ycKOpeHHOM NMOABEME U MTaICHUU.

CpaBHeHHUE CHJI TPEHUS TIOKOsI, KAUEHHUS U CKOJIBKEHHSL.

VYcnoBus paBHOBecHs TBEpAOro Tena. Bunpl paBHOBecu .

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

Wzyuenne nBuxeHns OpycKa 1Mo HAaKIIOHHOH TITOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YITPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM 00pasliie, OT ux Aedopmanmu.
HccnenoBanue ycnoBuid paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPAIICHUS.

Tema 3. 3akonvt coxpanenusn 6 MexaHuke

Nmnysbe MatepruaabHON TOYKH (Tela), CHCTEMbI MaTepUallbHBIX ToYeK. VIMITYIILC CHTIBI M U3MEHEHHE UMITYJIbca Tela. 3aKoH
COXpaHCHUA UMITYJIbCA. PeakTuBHOE JBHKECHHE.

Pabora cunabl. MOIIHOCTS CHIIBL

Kunernyeckas sHeprusi MaTepralibHON Touku. TeopeMa 00 M3MEHEHNN KHHETUIECKON SHEPTHH.

[TorenimansHas sHeprus. lloreHumansHas HEprus ynpyro aehopMHpOBaHHOW HpyxuHbL. [loTeHnmanbHas >Heprus Tena
BOJIM3U TOBEPXHOCTU 3EMIIH.

[ToTeHimanbHble M HEMOTEHIMAIbHBIE CHIIBI. CBS3b pabOTHl HEMOTEHIMAIBHBIX CHJI C M3MEHEHHEM MEXaHW4eCKO SHEpruu
CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKOM 3Hepruu.

VYipyrue u Heynpyrue CTOIKHOBEHHS.

TexHU4ecKue yCTpOUCTBA U NPAKTUUECKOE IIPUMEHEHHUE: BOAOMET, KONEP, IPYKUHHBIA ITUCTOJIET, ABHKCHHUE PAKET.
Lemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTtuBHOE BHKEHME.

[lepexon moTeHIMATBFHON YPHEPTUN B KWHETHYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomut

N3yuenne abCcoMOTHO HEYIIPYTOro yAapa ¢ IOMOIIBIO IBYX OJAMHAKOBBIX HUTSHBIX MAsSTHUKOB.

HccnenoBanre cBsi3u pabOTHl CHIIBI ¢ M3MEHEHHWEM MEXaHMYECKOH 3HEPrHM Tejla Ha NMPUMEPE PACTSHKEHUS PE3UHOBOTO
KryTa.

Paznen 3. MoJiekyJisipHas pu3nKa 4 TepMOIUHAMUKA

Tema 1. Ocho6bl MONEKYIAPHO-KUHEMUYECKOI Meopul



OCHOBHBIE TIOJIOKEHHSI MOJEKYJSIPHO-KMHETHYECKOH TEOPUHM M HMX ONBITHOE OOOCHOBaHHE. BpoyHOBCKOE JBHIKEHHE.
Juddysus. Xapakrep JBUKEHUS 1 B3aUMOJICHCTBUS YacTHI] BelllecTBa. MOIeN CTPOCHUS Ta30B, KHUIKOCTEH U TBEPIBIX T
u O0ObBSCHEHHME CBOICTB BEIIECTBA HAa OCHOBE 3THUX Mojeneld. Macca u pasmepsl Mojekyn KommuecTBo BellecTBa.
[loctosiHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mogens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJEKYJISPHO-KUHETHUECKOW TEOpUH HJealbHOTO ra3a. AOCONOTHas
TeMIepaTypa Kak Mepa CpeIHEN KNHETUYECKON SHEPrUu TEIJIOBOrO IBMXKEeHUA yacTull ra3a. llkana temnepatyp KenasBuna.
I"azoBbie 3akoHBI. Y paBHEeHUEe MeHneneeBa—Knanelipona. 3akon JansroHa. M3omporieccs! B HaeaisHOM rase ¢ MOCTOSHHBIM
KOJIMYEeCTBOM BelllecTBa. | paduueckoe nmpeacTaBleHne H30MPOLIECCOB: H30TepMa, U30X0pa, u3odapa.

TexHuuecKre ycTpoicTBa U NPAaKTHUECKOE MPUMEHEHHE: TEPMOMETP, GapoMeTp.

Lemoncmpayuu

OnbITH, TOKa3bIBAIONINE JUCKPETHOE CTPOCHHUE BEIIECTBa, (oTorpadru MOJIEKYJl OPraHMYECKIX COeTMHEHUH.

OnbiTe! 110 TG GYy31uN KUAKOCTEN U Tra30B.

Mopens OpOyHOBCKOTO IBHYKEHHUSL.

Mogens onwita [Tepha.

OHBITBI, JIOKa3bIBaOMMEC CYHICCTBOBAHNEC MEKMOJICKYJIAPHOI'O BSaHMOHeﬁCTBHﬂ.

Monenb, HITIOCTPUPYIOLIAs IPUPOAY JaBJICHHS ra3a Ha CTEHKH COCy/a.

OnbIThl, WUTIOCTPUPYIOLIUE YPaBHEHUE COCTOSIHUS UIEAIbHOIO I'a3a, U30IPOLECCH.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomut

Onpeznenenue Macchl BO3AyXa B KJIACCHOW KOMHAaTe€ Ha OCHOBE M3MEPEHHI 00bEMa KOMHATHI, JABJICHHUSI M TEMIIEPaTypbl
BO3/1yXa B HEW.

HccnenoBanue 3aBUCUMOCTH MEXIY ITapaMeTpaMH COCTOSIHUS pa3peKeHHOro rasa.

Tema 2. Ocnogbl mepmoouHamuKu

TepMmoarHamMuueckas cucreMa. BHyTpeHH st 3HEprHsl TEPMOJMHAMIYECKON CHCTEMBI U CTTOCOOBI e€ n3MeHeHus. KonmmdecTBo
TeIJIOTHl M paboTa. BHYTpeHHSS SHEprus OXHOATOMHOTO HICAIBHOTO ra3a. Buubl Temonepenayu: TEIIONPOBOIHOCTS,
KOHBEKIIWS, U3Ty4YeHUe. Y IebHas TEMI0EMKOCTh BellecTBa. KonnyecTBO TEMIOTHI pH TEIIoNepeaaye.

[Mousitie 06 amuabGatHOM Tiporiecce. IlepBbIil 3aKOH TepMoOaMHAMHKH. [IpMeHEeHUe MepBOro 3aKOHA TEPMOJMHAMHUKH K
uzomnporiieccaM. [ paduueckast uHTEpHperaus padboThl raza.

Bropoii 3akoH TepmoauHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MIPHPO/IE.

TeruioBble MamuHbl [lpuHIMIBEL IefcTBUS TeMIOBbIX MammH. llpeoOpa3oBaHMsl »HEpPruM B TEIUIOBBIX MallWHAX.
Koaddumment monesHoro neiictBus TeruioBod MammHbL [lukn KapHo u ero kod(p@UIMEHT TOJIe3HOro JEHCTBHSL
DKOJIOTHYECKUE MPOOIEMBI TETUIOIHEPTETHKH.

TexHuueckrue yYCTPOWCTBA M NPAKTUUECKOE MPUMEHEHME: IBHUraTeilb BHYTPEHHErO CropaHus, OBITOBOM XOJOJWJIBHHK,
KOHJHIIHOHED.

Jlemoncmpayuu

V3meHeHne BHYTpEHHEH SHEpruu Tela MpU COBEPHICHWH paOOoThI: BbUIET MPOOKK M3 OYTBIJIKH TOJ JACHCTBHEM CIKATOTO
BO3/yXa, HarpeBaHue 3(upa B JIATYHHOU TpyOKe MyTEM TpeHHs (BUACOAEMOHCTPAIINSA).

M3MmeHeHne BHyTpeHHEH SHepruu (TeMieparypsl) Tela IpH Terionepeaaye.

OnbIT 110 aAKabaTHOMY PACHIMPEHUIO BO3yXa (OMBIT C BO3AYITHBIM OTHUBOM ).

Monenu napoBoii TypOMHBL, ABUTATENS BHYTPEHHETO CrOPaHU s, PEaKTUBHOTO IBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

N3mepenue yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecammnsie cocmoanusn eewiecmea. Dazoevie nepexoovt

[TapooOpa3oBanne u KoHnmeHcaiwmsa. lcmapenne u kumenue. AOCOMIOTHAS M OTHOCHTENbHAs BJIAXHOCTh BO3/AyXa.
Hacpimennsiii map. Y nenbHas TEmIoTa napooopa3oBaHusi. 3aBUCUMOCTD TEMITEPATYPhl KUTIEHUS OT J1aBJICHUSL.

Teépmoe Teno. Kpucrammmdeckue W aMopdHbe Teja. AHU30TPONHS CBOMCTB KpUCTALIOB. JKWJIKHE KpPUCTAJUTHL.
CoBpeMeHHbIe MaTepHabl. [IaBnenne u KpucTam3aiys. Y AeibHas Teruiora miasienus. Cyomumanus.

YpaBHEeHHE TEIIOBOTO Oasanca.

TexHu4yeckre yCcTpolcTBa U MPAaKTUYECKOE MPUMEHEHHNE: TUTPOMETP U MCUXPOMETP, KAJTIOPUMETP, TEXHOJIOTMH MOTyYEeHUs
COBPEMEHHBIX MaT€pHajIoB, B TOM YHCJIE HAHOMAaTEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Lemoncmpayuu

CBolicTBa HACHIILIEHHBIX TapPOB.

Kunenne npu moHWXKeHHOM JaBJICHUH.

CniocoOb1 n3MepeHust BIa>KHOCTH.

Habmtonenue HarpeBaHus 1 IUIaBJICHHS KPHCTAINIMYECKOTO BELIECTRA.



JeMOHCTpanus KprcTaIoB.
Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul
N3Mepenne OTHOCUTENBFHON BIaXKHOCTH BO3AYXA.

Pa3nen 4. dnexkrpoaunamMmuka

Tema 1. Inekmpocmamuxa

OnexTpuzalys Tel. Onekrpudeckuil 3apsa. JlBa BuIga dIEKTpUUYECKUX 3apsaoB. [IpOBOIHMKH, IUAIEKTPUKH U
MOJYIPOBOJHUKU. 3aKOH COXPaHEHHS 3JIEKTPUUIECKOr0 3apsia.

BaumoneiictBue 3apsnoB. 3akoH Kynona. ToyeuHbIH aneKTpuyecKHil 3apan. OiekTpuyeckoe nojie. Hanpsx€HHOCT
ANEKTPUUECKOro nois. [IpuHnun cyneprno3nuuuy 3MeKTpUdecKuX noyel. JINHUM HanpsbKEHHOCTH SIIEKTPUUECKOTO MOJIS.
Pabora cun oamektpocrarmdeckoro mons. Ilorenmman. PasHoctes moTteHmuanoB. [IpoBOOHWKM W JMANEKTPUKH B
3JIEKTPOCTaTUYECKOM ToJie. [IuanexTpuieckasi MpOHUIIAEMOCTb.

Onexrpoémkoctb. KoHnencarop. DneKTpoEMKOCTh MIIOCKOr0 KOHIGHCATOpa. DHEPrus 3apsHkKeHHOT0 KOHAEHCAaTopa.
TexHn4YecKrue YCTpPOWCTBA M TPAKTHUECKOE INPUMEHEHHWE: DIIEKTPOCKOMN, 3JIEKTPOMETP, IIIEKTPOCTaTUYECKas 3alluTa,
3a3eMJICHUE ANEKTPOIPUOOPOB, KOHEHCATOP, KOMMPOBAIILHBIN anapar, CTPYHHBIH TPUHTED.

Jlemoncmpayuu

YCTpoiCTBO M MPUHIMIT AEWCTBHS AIEKTPOMETPA.

B3aumMozelicTBie Ha3IEKTPU30BAHHBIX TEI.

OJIEKTPUUECKOE 110JI€ 3apsKEHHBIX Tell.

IIpoBOAHMKY B 27IEKTPOCTATUYECKOM IOJIE.

DneKTpocTaTUYECKas 3aIInTa.

JM3IeKTPUKY B 3JIEKTPOCTAaTUIECKOM I10JIE.

3aBUCUMOCTh  3JEKTPOEMKOCTH IUIOCKOrO KOHJIEHCAaTOpa OT IUIOIIAAW IIJIACTHUH, pAacCTOSHUS MEXAYy HHMH H
JURJIEKTPUYECKON IIPOHULIAEMOCTH.

OHeprus 3apspDKEHHOr0 KOHIEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIAEHCATOpPA.

Tema 2. Ilocmoannsiii 3nekmpuueckuit mox. Toku 6 paznuunsix cpeoax

ONEeKTPUYECKUU TOK. Y CIIOBUS CYIIECTBOBAHUS AIEKTpUUEcKoro Toka. Mcrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.
Hanpsoxenune. 3akon OMa a7 yyacTka 1erd.

OJIeKTPUUECKOE COMPOTHBIIEHHE. YIEIbHOE CONPOTHBIEHHE BellecTBa. IlocienoBarenbHOe, mapasuieslbHOE, CMELIAHHOE
COEIMHEHNE TPOBOTHUKOB.

Pab6ora anexrpudeckoro Toka. 3akoH [xoynsi—JleHua. MOIHOCTD 3JIEKTPUYECKOr0 TOKA.

OJEeKTpOABIKYIIAsl CUJIa W BHYTPEHHEE COIPOTHBJIICHHWE MCTOYHHMKA ToKa. 3akoH Oma a1 ToJHOW (3aMKHYTOH)
anexkTpudecko renu. KopoTkoe 3aMbIkaHue.

BHGKTpOHH ad HOpoOBOAMMOCTL TB épﬂBIX MECTAaJIJIOB. 3aBHCHUMOCTD COIIPOTHUBJICHHUA MCTAJUIOB OT TEMIICPATYpPhI.
CBepXIpoBOMMOCTb.

OnexTpuyeckuil TOK B BakyyMe. CBOICTBA 3IEKTPOHHBIX ITYIKOB.

[TomynpoBopnuku. CoOCTBEHHass W IpUMECHas IPOBOJUMOCTh  IMOIympoBoAHMKOB. CBoiicTBa  p—N-mepexona.
[omynpoBogHMKOBBIE TPHUOOPHI.

OJEeKTpUUYECKUM TOK B paCTBOPAX U pacIulaBax 3JIEKTPOIUTOB. DJIEKTPOIMTHYECKAsT JUCCOLUALMSL. DIIEKTPOIIU3.
OnexTpryecKuil TOK B razax. CaMOCTOATENbHBINA 1 HECaMOCTOSITENbHBIN pa3psa. Moxuus. [lna3ma.

TexHuyeckue yCTpoOWCTBa M MPAKTUUYECKOE MPUMEHEHHE: aMIIEpMETpP, BOJBTMETP, pEOCTaT, WCTOYHMKH TOKa,
ANIEKTPOHArPeBATENIbHbIE TPUOOPBI, 3JIEKTPOOCBETHTENBHBIE MPUOOPHI, TEPMOMETP COMPOTHUBICHUS, BaKyyMHBIH AWOI,
TEPMHCTOPHI U (POTOPE3NCTOPHI, MOTYIPOBOTHUKOBBIH AUO, TaTbBAHUKA.

Jlemoncmpayuu

W3mepeHue CUIlbl TOKA U HAIPSKEHUSL.

3aBHCUMOCTH COITPOTUBJICHUS LIMJIMHIPUYECKUX IPOBOAHUKOB OT JUIMHBI, IUIOMIAIH ITOIIEPEYHOr0 CEYEHHUs U MaTepUana.
CwmeniaHHOE COeIMHEHUE MPOBOJJHUKOB.

[IpsiMmoe m3MepeHue >MEKTPOABIIKYIIEH cuibl. KopoTkoe 3aMbpIKaHHE TajJbBaHUYECKOTO AJIEMEHTA M OLIEHKa BHYTPEHHETO
COIIPOTHUBIJICHHUS.

3aBUCUMOCTH COIIPOTUBIIEHHUS] METAIIJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3IEKTPOIUTOB.

HckpoBoli pa3psa 1 TpOBOAUMOCTS BO3AyXa.

OIHOCTOPOHHSIS MPOBOAUMOCTD O,



Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

N3yueHue cMeLIaHHOI0 COEIMHEHUS PE3UCTOPOB.

N3Mepenne 31eKTpoIBUKYIIEH CHUIIBI HICTOYHUKA TOKA U €70 BHYTPEHHETO COMPOTUBIICHHUSL.

Habmronenue snekrpornusa.

MesknpenmerHble CBA3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISIETCSI C YUETOM COJEPKATENIbHBIX MEXIPEAMETHBIX
CBSI3€H C KypcaMi MaTeMaTHKH, OMOIOTHH, XUMHUH, Teorpaduil U TEXHOIOTHH.

Medxcnpeomemnvie nonsamus, CBI3aHHBIE C U3YyYEHHEM METO/IOB HAYYHOT'O MO3HAHUS: SIBJICHHE, HAYYHBIH (akT, rumoresa,
(u3nyeckas BeJIMUNHA, 3aKOH, TEOPHsl, HAOJIIOICHUE, SKCIEPUMEHT, MOJIEIMPOBAHUE, MOJIENIb, U3MEPEHHE.

Mamemamuxa: pelicCHHE CUCTEMbl YpaBHCHWH, JMHEWHas (QyHKIWs, napaboia, rumnepOoia, uX rpadWKu W CBOKCTBA,
TPUTOHOMETpHUYECKHEe (YHKIMU: CHHYC, KOCHHYC, TAQHT€HC, KOTAQHTCHC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO,
BEKTOPHI M UX MTPOEKIIMU Ha OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB.

buonoeusn: mexaHnveckoe IBMXKEHUE B XKUBOM mnpupone, auddysus, ocMoc, TemIooOMeH XUBBIX OPraHU3MOB (BHIBI
TEIUIoNepeaull, TEMIOBOE PABHOBECHE), TIEKTPUUECKHUE SABJICHUS B XKHUBOM MIPUPOJIE.

Xumusi: DUCKPETHOE CTPOECHUE BEIIECTBA, CTPOEHHE aTOMOB M MOJEKYJ, MOJIb BEIECTBA, MOJIIPHAs Macca, TEIJIOBble
CBOMCTBa TBEPIBIX TeN, >KUAKOCTEH M Ta3oB, ANIEKTPHUECKHE CBOMCTBA METAUIOB, J3JEKTPOIUTHUYECKAs ITUCCOLMAITHS,
raJibBaHMKA.

I'eozpaghus: BNasxHOCTH BO3/LyXa, BETPbI, OAPOMETp, TEPMOMET.

Texnonoeus: mpeoOpa3oBaHWE [BHKECHUH C HCIIOJIB30BAaHWEM MEXAaHM3MOB, YUYET TpPEeHHS B TEXHHKE, IOALIMITHUKY,
WCIIOJIb30BaHKE 3aKOHA COXPAaHEHUSI MMITyJIbCa B TEXHHKE (pakeTa, BOAOMET U APYrHe), ABUraTeib BHyTPEHHETO CrOPaHus,
napoBasi TypOuHa, OBITOBOH XOJNOJMIIBHUK, KOHANUIMOHEP, TEXHOJIOTUH TOyYEeHHUs COBPEMEHHBIX MAaTEpPHAJIOB, B TOM YHCIIE
HaHOMAaTEpHaJIOB, 1 HAHOTEXHOJOTHH, DJIEKTPOCTATUYECKAs 3aIllUTa, 3a3eMJICHHUE 3JIEKTPONpPHOOPOB, KCEPOKC, CTPYHHBIN
MIPUHTED, JIEKTPOHArpeBaTesIbHbIe TPUOOPHI, HIEKTPOOCBETUTENIbHBIE TPHUOOPHI, TaJIbBAaHUKA.

11 KJIACC

Paznen 4. daexkrponnnamMuka

Tema 3. Maznummnoe none. InNeKmMpoMazHUMHAA UHOYKYUSA

ITocTostHHBIE MAarHuThl. B3auMMOAEHCTBUE IMOCTOSHHBIX MAarHUTOB. MarHutHoe mnoje. BeKTOop MarHUTHOM WHIYKLUU.
[IpuHIUTT Cyneprno3uiui MarHMTHBIX nojied. JIuHuu MarHuTHOW wHAyKuuMu. KapruHa TuHUNA MarHUTHOM WHAYKIWUU OIS
IMOCTOSIHHBIX MarHUTOB.

MarauTtHoe 1moje MPOBOAHHUKA C TOKOM. KapTHa JMMHWN WHIYKIIMA MarHUTHOTO IIOJIS JUTMHHOTO MPSMOTO ITPOBOJHUKA U
3aMKHYTOT'O KOJIBII€BOT'O ITPOBOJIHUKA, KATYIIKU C TOKOM. OnbIT DpcTena. B3anMoneiicTBrue mpoBOAHUKOB C TOKOM.

Cuna Amriepa, €€ MOIyJIb U HAIIPaBIICHHE.

Cuna Jlopentia, e€ Moxynb 1 HampaBJieHue. J|BIKeHne 3apsHKeHHOM YacTUIBI B OTHOPOTHOM MAarHUTHOM 1one. PaboTa cuitbt
Jlopenua.

SBreHNE ANEKTPOMArHUTHON MHAYKITMHU. [I0TOK BEKTOpa MATHUTHON HHAYKIIMUA. DJEKTPOABMKYIIAs CUIa MHIYKIUN. 3aKOH
ANEKTPOMArHUTHOU MHAYKIMU Dapajesi.

BuxpeBoe snexrtpudeckoe mose. DNEKTPOABMKYIIAs CHUJla WHAYKIWHA B TPOBOJHUKE, IBUXKYIIEMCS IOCTYMATEIbHO B
OJTHOPOJIHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NuaykTuBHOCTS. SIBIIEHHE CaMOMHAYKIIMH. DJIEKTPOABIDKYINAS CHJIA CAMOMHTYKITHH.

OHeprvs MarHUTHOTO TOJISt KATYIIIKU C TOKOM.

DIEKTPOMArHUTHOE TOJIE.

TexHuyeckre yCTpOMCTBa M TMPAKTHYECKOE NMPUMEHEHHE: IMOCTOSHHBIE MAarHUTHI, AIIEKTPOMArHUTHI, JJIEKTPOJBUTATENb,
YCKOPHUTENN 3JIEMEHTAPHBIX YaCTUIl, HHTYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OmpiT Dpcrena.

OTKIIOHEHHNE NEKTPOHHOTO ITyYKa MATHUTHBIM ITOJIEM.

JIvHYY MHAYKIIMY MarHUTHOTO TIOJIS.

BzaunmoneiicTBue AByX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HetictBue cuibl JlopeHIia Ha HOHBI AJICKTPOIUTA.

SIBneHue SIEKTPOMAarHUTHOM UHIYKLIAH.

IIpasuno Jlenma.

3aBUCUMOCTD AJIEKTPOABUKYIICH CHIIBI MHIYKIIUH OT CKOPOCTH M3MEHEHHSI MATHUTHOT'O TIOTOKA.



SIBneHne caMOUHIYKLIUH.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

N3yueHre MarHuTHOTO MOJSL KaTYIIKHA C TOKOM.

HccnenoBanue neicTBUs IOCTOSIHHOTO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanue sSBIEHUS HIEKTPOMArHUTHON HHAYKLHH.

Paznen S. KoneGanus 1 BOJHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHble KOJ1€0aHus

KonebGarenpHast cucrema. CBOOOJHBIE MeXaHWUYeckhe KoneOaHus. [apMoHnmveckne konebanus. [lepuoyn, wyacrora,
aMrunTyaa u ¢aza koneOanuid. [IpyKUMHHBIA MasTHUK. MaTeMaTUYeCKUi MasSTHUK. Y paBHEHHE rapMOHHYECKUX KOJICOaHUH.
[IpeBpaiueHue s3HEpruy Mpu rapMOHUIECKUX KOJCOAHHSIX.

Konebarenbhpiii koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJEOaHMSI B MAEAIBHOM KOJIeOaTeIbHOM KOHTYpe. AHaJorus
MEXIy MEXaHHUYECKUMH M DJICKTPOMArHUTHbIMU KoneOanusimu. @Dopmyna TomcoHa. 3aKOH COXpaHEHHsS] DHEPTHH B
u7eaJbHOM KOlebaTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxalomux KojeOaHWAX. BbIHyXaeHHBIE MexaHuueckue Konebanus. Pe3onanc. BrHyXIeHHBbIE
AIEKTPOMarHUTHbIE KoJeOaHUS.

[Tepemennbnii Tok. CHUHYCOMTANBHBIA MTEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOT0 TOKA. AMIUIMTYJHOE U JCUCTBYIOIIEE
3HAYEHUE CUJIbI TOKA U HANIPSHKEHHUS.

Tpancpopmarop. IlpomsBoncrBo, mepenada M HOTpEOJICHHE SNEKTPUUECKOM SHEPrud. DKOJOTMYECKHE PHUCKU IIpU
IIPOU3BOJICTBE AIEKTpoIHepruu. KynbTypa ucrnonb30BaHus 3J€KTPOIHEPT U B [IOBCEJHEBHON KU3HU.

TexHuueckre ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHUE: 3JIEKTPHUYECKUN 3BOHOK, T€HEpaTop MEePeMEHHOTO TOKa, JHHHUH
3JIEKTpoIepeiay.

Lemoncmpayuu

HccnenoBanue mapaMeTpoB KoeOaTeIbHON CUCTEMBI (PYKUHHBIA HIIH MATEMaTHYECKUH MasSTHUK).

Habmroenvie 3aTyxaronmx KojeOaHui.

HccrienoBanne CBOMCTB BBIHYKICHHBIX KOJICOAHWH.

Habmronenue pe3oHaHca.

CBOOOMIHBIC AIICKTPOMArHUTHBIC KOJICOAHMSI.

OcummiorpaMMel (3aBUCHMOCTH CHITBI TOKA M HATIPSDKEHHSI OT BPEMEHH ) IS SIEKTPOMATrHUTHBIX KOJIeOaHMIA.

Pe3onanc npu nociea0BaTeIbHOM COSIMHEHUH PE3UCTOPA, KATYIIKA HHIYKTUBHOCTH U KOH/IEHCATOPA.

Monenb JIMHUK 3NIEKTPOIIEpeaayH.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomoi

HccnenoBanne 3aBHCUMOCTH NIEPUOJIa MaANbIX KONeOaHuH rpy3a Ha HUTH OT JJIMHBI HUTH U MacChl rpy3a.

HccnenoBanre nepeMEHHOT0 TOKa B LENH U3 MOCIIEI0BATEIbHO COEANHEHHBIX KOHACHCATOPA, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuyeckue u 31eKmpoMazHuUmHble 60IHbL

MexaHuueckre BOJHBI, YCIOBUs pactpocTpaHeHus. [lepron. CkopocTh pacnpocTpaHeHHs U JyIiHa BoNHBI. [lomepeynsie u
MpoIoNIbHBIE BOMHBL MHTephepeHImst U Tudpakius MeXaHUUECKHX BOJH.

3Byk. CxopocTs 3ByKa. I'poMkocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

ONeKTPOMAarHUTHBIC BOJHBL. Y CJIOBUSI M3JIyYCHUS SJIEKTPOMAarHUTHBIX BOJH. B3ammuas opuentanus BekropoB E, B, V B
NIEKTPOMArHUTHOM BoyHe. CBOMCTBA AMEKTPOMArHUTHBIX BOJH: OTPa)X€HHE, MPEJIOMIICHHE, MOJSIpHU3alus, Iudpaxius,
uHTepdepenunsi. CKOpOCTh AIIEKTPOMAarHUTHBIX BOJIH.

[Ikana 31eKTpoMarHu THHIX BOJIH. [IpuMeHeHre 3IeKTpOMarHUTHRIX BOJIH B TEXHUKE U OBITY.

ITpuHIMIIBI paguocBsa3u U TeneBuaeHus. Paguonokanus.

OJeKTPOMAarHUTHOE 3arps3HEHUE OKPYKAIOLIEH Cpebl.

TexHuueckue yCTpONCTBA M NPAKTUYECKOE IPUMEHEHHE: MY3blKajbHble MHCTPYMEHTHI, YJIbTPa3BYKOBasl IHarHOCTHUKa B
TEXHUKE M MEUIMHE, pajiap, paluonpuEMHIK, TEICBU30D, aHTeHHa, TeredoH, CBY-meun.

Jlemoncmpayuu

OO0pa3oBaHue ¥ pacIpOCTpaHEHNE MOMEPEYHBIX U IPOAOJILHBIX BOJH.

KoneG:mmomeecs Teo Kak HICTOYHUK 3BYKA.

Habmnroenue oTpaskeHnst 1 MPEJIOMIICHUS MEXaHUYECKUX BOJTH.

Hab6monenue natepdhepeHny u auQpakiuyd MEXaHUIEeCKIX BOJTH.

3BYKOBOH PE30HAHC.

Habnroenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILJIUTY IOW M YaCTOTOM KOJIeOaHHH.

HccnenoBanre CBOICTB ANIEKTPOMAarHUTHBIX BOJIH: OTPasKeHUE, PEJIOMIICHHE, OJIsIpU3anuus, Tuppakiys, HHTepde peHLIHSL.
Tema 3. Onmuka



I'eomerpuyeckas ontuka. IIpsmMomHeiHOE pacpocTpaHEHUE CBETA B OAHOPOAHOU cpene. JIydu cBera. ToueuHbI HCTOUHUK
CBeETa.

OtpaxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHre n300paxeHnii B IIIOCKOM 3€pKaJe.

[Ipenomnenne cBera. 3aKOHBI NPEJOMIIEHHsS CBeTa. AOCOMIOTHBIM IMOKaszaTens mpesnomieHus. IlomHoe BHyTpeHHee
oTpakeHue. IIpenenbHbIil yroi moJHOro BHYTPEHHETO OTPaXKEHHSL.

Hucnepcus ceera. CroxHblli coctas Oenoro ceera. L{BeT.

CoOuparoniie M pacceuBarone JTHH3bL ToHKas ymH3a. POKYCHOE pPacCTOSHHE W ONTHYECKas CHJIa TOHKOW JIMH3BI.
[MocTpoeHne M300paskeHUH B COOMPAIOIIUX M PACCEHBAIONIMX JIMH3aX. DopMyia TOHKOW JIMH3BL YBEJIWYCHHE, JaBacMOe
JIMH30M.

IIpenensl npUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BomnoBas ontuka. MaTepdepenuus ceera. KorepeHTHbIE HCTOYHUKH. Y CIIOBHS HAOIIOEHUSI MAKCHMYMOB U MHHUMYMOB B
UHTEepGEPEHIIMOHHON KapTHUHE OT IBYX CHH(}a3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpaximst  ceera. [udpaknuoHHas pewmérka. YciaoBue HaOMIONEHHS TJIaBHBIX MAaKCUMYyMOB TIpH  aJeHHH
MOHOXPOMAaTHYECKOro CBeTa Ha JU(PPAKIMOHHYIO PEIIETKY.

Ionapusanus ceera.

TexHrueckre ycTpoicTBa M MPAKTHUECKOE TPUMEHEHHE: OYKH, JIyma, (OoToanmnapaT, MPOeKIIMOHHBIN armapaTt, MUKPOCKOII,
TEJIECKOII, BOJIOKOHHAsI ONTHKA, TU(PAKIHOHHAS PELIETKA, TOJISIPOU.

Lemoncmpayuu

[IpsiMonnHeliHOe pacpocTpaHeHue, OTpakeHNE U peoMiieHne cBeta. OnTHyecKue mpuoopsl.

ITonmHOE BHyTpeHHEE OTpakeHHe. MoAens CBETOBO/A.

HccrienoBanne cBOMCTB N300paKeHUH B JIMH3aX.

Mogenm MUKpOCKoIIa, TENeCKoNa.

Habmoaenue narepdepeHnn ceera.

Habmonenvie qudpaxmumu cera.

HaGmoaenue nqucniepcun cBeTa.

Ilomyuyenue cnekTpa ¢ TOMOIIBIO PU3MBI.

[MonydeHue criekTpa ¢ TOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HaGmoeHue monspusanyu cBera.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomut

W3mepenne mokaszaresst MPeIoMIICHHS CTEKIIA.

HccnenoBanne CBOMCTB N300pakeHUH B JIMH3AX.

HaGmonenue aucnepcuu cBeta.

Paznen 6. OcHOBBI crieMATLHOMH TEOPHH OTHOCUTEJIbHOCTH

['pannbl MPUMEHNMOCTH KJIaCCHUECKOW MeXaHWKH. llocTynarsl cnennanbHOW TEOPHH OTHOCUTENBHOCTH: MHBAPHAHTHOCTH
MOJIYJIS CKOPOCTH CBETa B BaKyyMe, IIPUHITUIT OTHOCUTEILHOCTH DWUHINITEHHA.

OTHOCUTENBHOCTH OTHOBPEMEHHOCTH. 3aMeIJIeHHe BPEMEHH U COKpAIIEHUE JJTMHBI.

OHeprusi ¥ UMITYJIbC PETSITUBUCTCKON YaCTHUIIBI.

CBs13p Macchl ¢ SHEPrUel U UMIIYJIbCOM PEJISITUBUCTCKOM YaCTHUIIbl. DHEPIUsl IIOKOSL.

Paznen 7. KBanToBas puzuka

Tema 1. Dnemenmul K6AHMOBOU ONMUKU

®otonbl. ®opmyra [Tnanka cBs3u sHEprIy (POTOHA C €r0 YaCTOTON. DHEPIHs U UMITYJIbC (DOTOHA.

Otxkpeitre U uccnenoBanue poroddpdexra. Onbitel A. I'. CroneroBa. 3akonbl GoTodddexra. YpaBHeHUe DWHIITEHHA IS
¢doroaddexra. «Kpacnas rpanuna» pororddekra.

Jasnenue ceera. Onbitel I1. H. JIeOenena.

XHUMHYECKOE NEHCTBUE CBETA.

TexHHUECKHE YCTPOICTBA M TPAKTHUECKOE IPUMEHEeHHe: (OTOIIEMEHT, POTOAATIMK, COIHEUHAs 0aTapes, CBETOJUO.
Lemoncmpayuu

®DoTord ekt Ha YCTaHOBKE C IIMHKOBOH MIIACTHHOM.

HccnenoBanne 3aKoHOB BHeIIHEro oToaddekra.

Ceeronuon.

ConneuHnas Garapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. Onbitel Pesepdopaa no paccestnuto o -dyactud. Ilnanerapnas mozens aroma. Iloctynater bopa.
Wznyuenue u noriouieHre (pOToOHOB MpH Mepexoie aToMa C OJHOI0 YPOBHS 3HEpruv Ha Apyroi. Buasl cnekrpo. CrekTp
YpOBHEHN 3HEPTrUU aToMa BOAOPOA.



Bonnossie cBoiicTa yactuil. Bonusl ae bpoiinsa. KopmyckynsapHo-BOMHOBON Ayanu3M.

CHoHTaHHOE U BBIHYKIEHHOE U3Jy4YEHHE.

TexHuueckre YCTPOWCTBA M NPAKTUUECKOE TNPHMEHEHWE: CHEKTPalbHBbI aHauu3 (CHEeKTPOCKOIl), Ja3ep, KBaHTOBBIN
KOMIIBIOTED.

Lemoncmpayuu

Mogpens onbita Pezepdopaa.

OnpezeneHue IIMHBL BOJIHBI Jla3epa.

Ha0moeHue nuHEHYaTHIX CIICKTPOB H3ITyYCHHSL.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

HaGmoneHue nuHeHUaTOro CrieKTpa.

Tema 3. Amomnoe sopo

OKCIIEPUMEHTHI, [TOKA3bIBAIOIINE CIOXKHOCTH CTpoeHHUs siapa. OTkpeiTHe paaunoakTuBHOCTH. OnbiTel Peszepdopaa mo
ONpEelEIeHUIO COCTaBa PaAMOAKTHBHOro u3nydenusi. CBoiictBa anba-, Oera-, ramma-uzinydeHus. BrmsHue
PaadrnOaKTUBHOCTHU HA JXKUBbLIC OPraHMU3MBbI.

OTkpeITHE NTPOTOHA U HewTpoHa. HykinonHas momenb sapa I'efizenOepra—MBanenko. 3apsa sapa. MaccoBoe 4uCiIO sjipa.
M3oTomnsl.

Anbda-pacna. DIeKTpOHHbIH 1 MO3UTPOHHBINA OeTa-pacmnaz. I'aMma-u3nyuenue. 3aK0oH paJioaKTUBHOTO pacnaja.

OHeprus CBs3M HYKJIOHOB B szpe. SlnepHble cuibl. JledekT Macchl sapa.

SnepHble peakunu. JleneHne U CUHTES SAED.

SAnepublii peakrop. TepmosiepHbii cuHTe3. [IpoOieMbl U TIEPCHEKTUBHI SIIEPHON DHEPreTHKH. DKOJIOTHYECKUE ACTICKTHI
SIIEPHOU SHEPIEeTUKH.

OnemMeHTapHbIe YacTUIlbl. OTKpBITHE TO3UTPOHA.

Merto/p1 HaOMIOAEHHS M PETHCTPALIH JIEMEHTAPHBIX YACTHII.

OyHaMeHTa bHbIC B3aUMOACHCTBUS. ENHMHCTBO (hH3MUecKol KapTHHBI MUPA.

TexHnueckre ycTpoicTBa U MPaKTHUECKOe MPIMEHEHNE: T03UMETp, Kamepa Bumbcona, simepHbIil peakTop, aroMHas OoMoa.
Lemoncmpayuu

Cu€TyrK HOHU3UPYIOIINX YaCTHLI.

Yuenuueckuii sxcnepumenm, nabopamoprule pabomoi

HUccnenoranne Tpexos yactuil (1o TOTOBBIM (pororpadusim).

Paznen 8. DiieMeHTHI aCTPOHOMUH U ACTPOPUNKH

Otanbl pa3BUTHS acTpoHOMUU. [IpuKkinanHoe 1 MUPOBO33pPEHYECKOE 3HAUEHNE aCTPOHOMUH.

Bun 3Bé3nn0r0 HeOa. Co3Be3aus, ipKue 3BE3/bI, TUIAHEThI, UX BUIUMOE JIBI)KEHHE .

ConneuHas cuctema.

Connue. Conneynasi akTUBHOCTh. Mctounnk sHeprun ConHua u 38€37. 3BE3/BI, UX OCHOBHBIE XapaKTepUCTUKH. JlnarpaMmma
«CTIEKTpaJbHBIM KJIACC — CBETUMOCTBHY. 3BE3MBI INIABHOM MOCIEN0BATENbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTEHY IS
3BE37 IVIABHOM MOCIIe[OBaTeNbHOCTH. BHyTpenHee crpoenue 3BE31. COBpPEMEHHBIE MPEACTABICHUS O MPOUCXOKICHUU H
sBostoluy CoiHLA U 3BE3/. DTallbl XKU3HU 3BE3N.

Mnineunsiii [lyts — Hama [anaktuka. [lonoxxenue u apmxkenue Comana B [Namaktuke. Tumbl ramakTuk. PaguoragakTuku u
KBa3apbl. UEpHBIE IbIPHI B SIpax TajlakTHK.

Bcenennas. Pacumpenne Bcenennoit. 3akon Xa06na. Pazberanue ramaktuk. Teopuss Bonmbiioro B3peiBa. PenmkroBoe
U3IIy4EHUeE.

MacmrabHas cTpykrypa Beenennoii. Meraraiaktuka.

Hepeménnsie mpobiieMbl aCTPOHOMHUH.

Yuenuueckue nabnoodenus

Habnronennsi HEBOOPYKEHHBIM TJIA30M C HCIOJIB30BAaHHEM KOMITBIOTEPHBIX TPUIIOKEHUH AJSl OnpeesieHUs MOJOKEeHUS
HEeOECHBIX 00BEKTOB HAa KOHKPETHYIO /IaTy: OCHOBHBIE c03Be3Hsi CeBEpHOTO MOIYIIAPUS U SIPKUE 3BE3IBI.

Ha6monenus B Teneckon Jlynel, maner, Mieuroro [Tytu.

Oodo0maroniee NOBTOpeHNe

Ponb Qu3nkm W acTpOHOMUM B DKOHOMHYECKOHW, TEXHOJIOTMYECKOM, CONMANBHOM M 3THYECKOW chepax IesTeTbHOCTH
YeJoBeKa, Pojib U MeCTO (PM3UKH M aCTPOHOMHH B COBPEMEHHOW HAy4YHOH KapTHHE MHUpPA, POJib (PU3NUECKONW TEOpUH B
(dbopMHpOBaHUM TPEACTaBICHUI O (U3MUECKOW KapTHHE MHUpa, MecTO (H3UYECKOW KapTHHBI MHUpa B OOIIEM DALY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABJICHUI O IPUPOJE.

Me:xnpeaMeTHbIe CBSI3H
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Nzyuenne kypca ¢u3uku 6a30Boro ypoBHsi B 11 Kiacce OCyIIECTBISETCS ¢ YYETOM COJEPKATEIBHBIX MEXIPEIMETHBIX
CBsI3el ¢ KypcaMH MaTeMaTruKu, OMOJIOTUH, XUMHH, Teorpad iy U TEXHOJIOTHH.

Mesicnpeomemuvie nousamus, CBS3aHHBIE C U3yYEHHEM METOAOB HAYYHOrO MO3HAHUS: SBJICHUE, HAYYHBIH (akT, TUIoTe3a,
(duznUeckas BeIMUYNHA, 3aKOH, TEOPHs, HAOIIOJICHUE, SKCIIEPUMEHT, MOZICITUPOBAHKE, MOJIEIh, U3MEPEHHE.

Mamemamuxa: pelieHWE CHUCTEMbl YPaBHEHUH, TPUTOHOMETpHUecKre (DYHKIIMU: CHHYC, KOCHHYC, TaHTE€HC, KOTAaHTEHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPHl M HMX IMPOEKIMM HA OCH KOOpPAHMHAT, CJIOXKEHHUE BEKTOPOB,
MPOM3BOMHBIC 3JIEMEHTAPHBIX (DYHKIWH, MPU3HAKKA MMOMOOUST TPEYTOJLHUKOB, OMpENeNICHHEe TIIOMaId TUIOCKHX (QUTyp H
00BéMa Ted.

bBuonocus: snexTpudeckue SBJICHUS B )KUBOW MPUPOJIE, KOJICOATEIbHBIC ABUIKEHUS B )KUBOH TIPUPO/JIC, ONITUICCKUE SBIICHUS
B JKHBOU MIPHUPOJIE, ACHUCTBUE paauallii HA )KUBBIE OPraHU3MBI.

Xumus: CTpPOSHHE aTOMOB W MOJEKYJN, KpUCTAIUIMYecKash CTPYKTypa TBEPABIX TEN, MeXaHU3Mbl 00pa30BaHUs
KPUCTAJUTMYECKON PEIIETKH, CIIEKTPaIbHBIA aHATIH3.

Teocpagpus: MarHWTHBIE TMONIOCAa 3€MIM, 3aJIeKH MArHUTHBIX PyA, (OTOCHEMKA 3€MHOI TMOBEPXHOCTH, IMPEICKa3aHHe
3EMJIETPACECHU .

Texnonocus: NWHHAM DIIEKTPOIEPENady, I'€HEPAaTOp MHEPEMEHHOrO TOKAa, ICKTPOABUIATENb, MHIAYKLIMOHHAS II€4b, pajap,
paavonpuéMHUK, TEICBH30p, aHTeHHA, TejiedoH, CBY-meub, MPOCKIIMOHHBINA armapar, BOJOKOHHAs ONTHKA, COJHEYHas
Oarapes.

INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJIHEI'O
OBHLIEI'O OBPA3OBAHUA

OcBoenue yueOHoro mpenmera «®Du3uka» Ha YpoBHE cpeaHero oOIiero oOpa3zoBanus (0a30BBI YPOBEHbB) JIOIKHO
00ecneyuThb TOCTHKEHUE CJIeTyOIINX JINYHOCTHBIX, METAIIPEAMETHBIX U ITPEAMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB.
JIMYHOCTHBIE PE3YJIbTATbBI
JImuHOCTHBIE pe3yJbTaThl OCBOCHHUS y4ueOHOro mnpeaMera «@Du3MKa» IOKHBI OTpa)KaTb TOTOBHOCTh U CIOCOOHOCTD
0o0yJaromuxcss PYKOBOJCTBOBAThCS C(HOPMHUPOBAHHOM BHYTpPEHHEH IO3WIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpHCHTAINH, TO3UTUBHBIX BHYTPEHHUX YOEXKICHWH, COOTBETCTBYIOIMX TPAJUIMOHHBIM ILIEHHOCTSAM POCCHICKOTO
o0ImIecTBa, pacIIMpeHre KU3HEHHOTO OIbITAa W OIbITa JIEATENBHOCTH B MPOLIECCE pealM3allMi OCHOBHBIX HAaIPaBJICHUI
BOCIIUTATEIbHON AESTEIbHOCTH, B TOM YHCJIE B YACTH:
1) rpask1aHCKOr0 BOCTIMTAHUS
c(hOpMHUPOBaHHOCTh TPAKAAHCKOW TMO3UIIMK OOYYaIOLIerocss Kak aKTUBHOTO W OTBETCTBEHHOIO 4YieHa POCCHUUCKOTO
00111eCTBa;
MPUHATHE TPAJAUIOHHBIX OOIEUETOBEYECKUX T'YMAaHUCTHUECKUX M IEMOKPAaTHYECKHX [IEHHOCTEH;
TOTOBHOCTb BECTH COBMECTHYIO ACATCIIBHOCTHL B MHTEPECAX I'Pa’KJIaHCKOI'O O6HleCTBa, Y4aCTBOBAaTh B CaMOYIIpaBJICHUH B
o0pa3oBaTensHON OpraHu3aIlny;
YMCHUE BSaHMOﬂeﬁCTBOBaTb C COnMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBHU C UX (I)YHKIJ;I/ISIMI/I N HAa3HAYCHUEM,
TFOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU IEATEIBHOCTH;
2)IaTPHOTUYECKOr0 BOCIIUTAHNA
c(hOpMHUPOBaHHOCTH POCCHHCKON TPasKAAHCKOW UIIEHTUIHOCTH, TATPHOTH3MA;
IICHHOCTHOE OTHOIIEHUE K TOCYIapCTBEHHBIM CUMBOJIAM, TOCTHKCHUSAM POCCHMCKUX YUEHBIX B 001aCTH (U3HKHU U TEXHUKH;
3)1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:
c(hOpMHUPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHYECKOTO TTOBEICHUS,
CIIOCOOHOCTh OLIEHWBATh CUTYALMIO M INPUHUMAaTh OCO3HAHHBIE DPEIICHHS, OPHEHTHPYSICh Ha MOpaJbHO-HPAaBCTBEHHBIC
HOPMBI M ICHHOCTH, B TOM YHCJIE B JIEATEIbHOCTH YIE€HOT0;
0CO3HaHME JITYHOTO BKJIaJa B IOCTPOSHHE YCTOWYMBOTO OyayIIEro;
4)3cTeTHYeCKOro BOCIINTAHMS S
3CTETUYECKOE OTHOLICHUE K MUPY, BKIIIOUasl 3CTETUKY HAyYHOTO TBOPYECTBA, IPUCYIIETo (PU3MIECKON HayKe;
5)rpynoBoro BocnuTaHus:
MHTEpEC K pa3IndHbIM cepam mpodeccnoHanbHON AeITeTbHOCTH, B TOM YHCIIE CBA3aHHBIM ¢ (PU3MKON M TEXHUKOH, yMEHHE
COBepIaTh OCO3HAHHBIN BHIOODP Oyaymiei mpodeccuu U peann30BbIBaTh COOCTBEHHBIE KM3HEHHbBIE TJIAHEI,
TOTOBHOCTB U CHOCOOHOCTH K 00Pa30BaHUIO M caMO0OPa30BaHUIO B 00JacTH (PU3UKK Ha MPOTSHKEHUN BCEH KU3HM,
6)3K0JI0r14eCcKOro BOCIIMTAHMS S
c(hOpMHPOBaHHOCTH FKOJIOTHUYECKON KYJIBTYPBI, OCO3HAaHHE TI100aJbHOr0 XapaKTepa dKOJIOTUIECKUX MPpobieM;
MJIAHUPOBAHUWE W OCYILECTBJICHHE JEWCTBUI B OKpY)KaIOIIEeH Cpelle Ha OCHOBE 3HAHUS LEJie YCTOMYHMBOIO pPa3BUTHS
YEJI0BEYECTBA;
pacipeHne orbITa JesTeIbHOCTH DKOJIOTMUECKON HAMTPAaBICHHOCTH HA OCHOBE UMEIOIINXCS 3HAHUH 110 PU3HKe;
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7)leHHOCTH HAYYHOT0 NO3HAHUS

c(OpPMUPOBAaHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS (PU3NUECKON HAYKH;

OCO3HaHHE IICHHOCTH HAayYHOH JAEATEIbHOCTH, TOTOBHOCTHh B IIPOIECCE M3YyYCHUS (DM3HKU OCYHICCTBISITH MPOCKTHYIO H
MCCIIEZIOBATENBCKYIO IESITEIbHOCT MHANBUIYAIbHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATBI

IloznaBarteJibHBIEC YHHBepCAJIbHBbIC y4eOHbIe AelicTBUS

ba3zoBble JIorH4ecKne JeCcTBUA:

CaMOCTOATENBHO (POPMYIIMPOBATH M aKTyaJIM3UPOBATH ITPOOJIEMY, pacCMaTPHBATh €€ BCECTOPOHHE;

OTIPEIENATH 1IN JeATENbHOCTH, 33JaBaTh apaMeTpbl U KPUTEPUH UX JOCTHXKEHHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U IIPOTUBOPEYHSI B PACCMATPUBAEMBIX (PU3MUECKUX SBICHUSX;

pa3pabarbIBaTh MJIaH PELIeHHs MPOoOIeMbl ¢ YIETOM aHaIM3a UMEIOILMXCS MaTepHATIbHBIX M HEMaTepHaJIbHbIX PECYPCOB;
BHOCUTHb KOPPEKTHUBLI B ACATCIBHOCTH, OLICHHMBATHL COOTBCTCTBUC PE3YJILTATOB LEISAM, OLCHUBATH PUCKH HOCJ’IC}ICTBI/If/i
JIeATENBHOCTH;

KOOPIMHHUPOBATH U BBIOJIHATH PabOTY B YCIOBUSAX PEaJbHOT0, BUPTYAIbHOTO 1 KOMOMHHUPOBAHHOT'O B3aUMOIEHCTBHUS;
Ppa3BUBaTb KPCAaTUBHOC MBIIJICHUC ITPU PECIICHUHN JXKU3HCHHBIX HpOGJ’IGM.

bazoBrble nucciaegoBareJbCKue IeHCTBHUA:

BJIAJICTh HAYYHOH TEPMUHOJIOTHEH, KITFOUEBBIMH IOHATUSAMHU U METOIaMH (PU3NYECKON HAYKH;

BIIAJICTh HAaBBIKAMU Y4E€OHO-HCCIIEJIOBATEILCKOH M IPOEKTHOW JEATENBHOCTH B O0JIACTH (HU3HMKH, CHOCOOHOCTBHIO U
TOTOBHOCTBIO K CAMOCTOATEIIBHOMY ITOMCKY METOJIOB pEIICHHS 33/1a4 (PU3NUECKOTO COACPKAHUS, TPUMEHEHHUIO Pa3IMYHBbIX
METOJIOB IMO3HAHUS,;

BJIAJIETh BUJAMHU AEATEIBHOCTH I10 MOJYYEHHIO HOBOTO 3HAHMS, €r0 MHTEPIpPETAINH, IPeoOpa3oBaHUI0 M MPUMEHEHUIO B
Pa3IMYHbIX YI€OHBIX CUTYalUsIX, B TOM YMCJIE IPH CO3IaHNH y4eOHBIX IPOEKTOB B 001aCTH (pr3HKY;

BBISBJISITH NTPUUYMHHO-CJICACTBEHHBIE CBS3M W aKTyaJdM3UpOBaTh 337ady, BBIIBHraTh THIOTE3y €€ pelIeHHs, HAXOIUTh
apryMeHThI JUIsl 10Ka3aTeIbCTBA CBOMX YTBEP)KICHUH, 3a11aBaTh IapaMeTphbl U KPUTEPUH PELICHUS;

aHANMU3UpOBAaTh TIONYYEHHBIE B XOJE pEUICHUs 3aJaul pe3yJbTaThl, KPUTUYECKH OLEHMBAaTh HX JOCTOBEPHOCTD,
MIPOrHO3MPOBATH N3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTH U (POPMYIIPOBATH COOCTBEHHBIE 33/1a4M B 00Pa30BaTEIbHON NEATEIFHOCTH, B TOM YHCIIE TIPH N3YyYSHUH (DH3UKH;
JIaBaTh OLIEHKY HOBBIM CUTYalLlUsIM, OLIEHUBATh IPHOOPETEHHBII OIBIT;

YMETb MIEPEHOCUTD 3HAHUS 10 PU3MKE B MPAKTHUYECKYIO 00JIACTh )KU3HEIEATEILHOCTH;

YMETb HHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00acTeil;

BBIIBUTATh HOBBIE UJIEH, ITPEJJIaraTh OPUTMHAIBHBIE IOAXOAbI U PELICHUS;

CTaBUTb HpO6HeMbI " 3aia4y, 10IIYyCKarouue ajJJbTCPHATHUBHLIC PCIHICHW .

Padora c undopmanmueii:

BJIaJIETh HABBIKAMHU IMONydeHHUS MHGOpMauuu (HU3NUECKOro COIEP’KaHUsl U3 UCTOYHMKOB Pa3HBIX TUIIOB, CAMOCTOSTEIHHO
OCYILIECTBJISITh TOWUCK, AaHAIM3, CHCTEMaTH3alMI0 W WHTEpHpeTaluio HWHQOpMAIMK pasIu4yHbIX BUAOB U (opMm
MIpEICTaBICHNUS;

OLICHUBATh JOCTOBEPHOCTH UH(OPMAIUH;

UCIIONb30BaTh  CPEACTBA HMH(GOPMALMOHHBIX M  KOMMYHHMKAIIMOHHBIX TEXHOJOTMH B  PEIIEHHMH KOTHUTHBHBIX,
KOMMYHHKATUBHBIX M OPraHM3alMOHHBIX 3a1ad C COOJIOACHHEM TpeOOBaHMN SPrOHOMHUKH, TEXHHUKU O€30IMacHOCTH,
TUTMEHBI, pecypcocOepesKeHu s, IPaBOBBIX U 3THYECKUX HOPM, HOpM HH(GOPMAIIMOHHON 0e30acHOCTH;

CO371aBaTh TEKCTHI (DM3UYECKOTO COACP)KaHUS B PA3IMUHBIX (opMmarax ¢ ydéroM HazHaueHUs MH(OpMAIMu U IIeNIeBOM
ayJIUTOpPUH, BEIOKpasi ONTUMAIIbHYIO ()OPMY IIPEJICTABICHHUS U BU3YaJIM3ALIUH.

KomMyHHKaTHBHBIE YHUBeEPCAJIbHBIC yYeOHbIe el CTBUA:

OCYIIECTBIIATH OOIIEHUE HAa ypOKaxX (M3HUKU U BO BHE-YPOUHOH AEATEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOH(QIMKTHBIX CUTYAIIMH U CMATYATh KOH(JIMKTHI;

pa3BEPHYTO U JTOTUYHO U3J1araTh CBOIO TOYKY 3PEHUS C UCIIOJIb30BAaHUEM S3BIKOBBIX CPEJICTB;

NOHMMATh M UCIIOJIb30BaTh IPEUMYIIIECTBA KOMAHAHON W MHUBHAYAILHOW PabOTHI;

BBIOMpATh TEMATHKY W METOABl COBMECTHBIX JIEHCTBHI C y4€TOM OOMIMX WHTEPECOB M BO3MOXKHOCTEH KaKIOTO UJIeHA
KOJIJIEKTHBA;

NPUHUMATh LEJIM COBMECTHOW JEATEIbHOCTH, OPraHM30BBIBATH M KOOPAMHHUPOBATH NEHCTBUA MO €€ JIOCTHKEHHIO:
COCTaBIISITh TUIAH JEHCTBHN, paclpeessiTh POl ¢ y4€TOM MHEHHMHA YYaCTHHKOB, OOCYXXIATh Pe3yJibTaThl COBMECTHOM
paboThr;

OLICHUBATh KAYE€CTBO CBOETO BKJIA/IA M KAXKIOTO yYACTHUKA KOMAH/BI B OOIIMI pe3ysbTaT 10 pa3paboTaHHBIM KPUTEPHSIM;
MIpeaIaraTb HOBbIE MTPOEKTHI, OLIEHUBATh HIECH C MO3UIMYA HOBH3HBI, OPUTHHAIIBHOCTH, MPAKTHYECKON 3HAUNMOCTH;
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OCYIIECTBIIATH MO3UTUBHOE CTPATErHYECKOE MOBEJCHHE B PA3IMUHBIX CUTYalUsX, MPOSIBISATH TBOPUYECTBO U BOOOpaKEHHE,
OBITh MHULIMATUBHBIM.

PeryasiTuBHbIe yHMBepcaJibHbIe y4eOHbIe NeliCTBUS

Camoopranuzanus:

CaMOCTOATENBHO OCYIIECTBIIATH MTO3HABATENBHYIO JIESTEIBHOCTh B 00IAaCTH (DM3UKU M aCTPOHOMHH, BBISBISTH MPOOIIEMBI,
CTaBHUTH U (hOpMyIHpPOBATH COOCTBEHHBIE 33]1a4H;

CaMOCTOATENIBHO COCTABIIATH IJIaH PEIIeHUS PACYETHBIX U KaUeCTBEHHBIX 33/1a4, TUIaH BBHITIOIHEHUS TPAKTHYECKOH paboThI ¢
y4ETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BOZMOXHOCTEH M TIPEAITOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacMpsATh pAMKH y4e0HOro peIMeTa Ha OCHOBE JIMYHBIX NPEANOYTEHUH;

JienaTh OCO3HAHHBIA BBIOOD, apryMEHTHPOBATH €r0, OpaTh Ha ce0s OTBETCTBEHHOCTD 3a PEIICHHE;

OLICHUBATh TPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHWIO W TPOSBICHUIO JPYAUIMA B 007acTH (HU3WKH, ITOCTOSIHHO TIOBBIIIATH CBOM
00pa30oBaTeNbHbINA U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIBHBIH HHTE/JIEKT:

JaBaThb OLICHKY HOBBLIM CUTYyallUAM, BHOCUTHE KOPPEKTHUBEI B ACATCIIbHOCTE, OUCHUBATH COOTBETCTBHUE PE3YJILTATOB LCIIAM;
BJIaJICTh HABBIKAMHU ITO3HABATEIbHONU pe(IeKCHH KaK OCO3HAHMSI COBEPIIAEMBIX ACHCTBHN U MBICIUTEIBHBIX MPOLIECCOB, UX
PE3yNbTaTOB U OCHOBAHUN;

UCIIOJIb30BaTh MPUEMBI peIeKCUH IS OLIEHKH CUTYaIlMH, BBIOOpA BEPHOT'O PELICHHS;

YMETb OLIEHUBATH PUCKH U CBOEBPEMEHHO MIPUHUMATh PELLICHUSI IO MX CHUIKECHHIO;

IPUHUMATh MOTHUBBI U apIyMEHTBI IPYTUX [IPU aHAJIU3€ PE3yJIbTaTOB JIEATEIbHOCTH;

HNPUHUMATH ceOsl, TOHUMasi CBOM HEZOCTAaTKU M JOCTOMHCTBA;

MPUHUMATh MOTHBEI U apTYMEHTHI IPYTHUX [IPH aHAJIM3€E PE3YJILTATOB JIEATEIBbHOCTH;

IpU3HABaTh CBOE MTPABO M IIPABO JPYTHX HA OIIHOKH.

B mpomecce mocTmKeHHS JTHYHOCTHBIX PE3YJIbTATOB OCBOCHMS MPOTPaMMBbI MO (DU3MKE AJISI YPOBHS CpeJHEro oOImero
00pa3oBaHusl y 00yUarOIINXCsl COBEPIICHCTBYETCS S3MOLIMOHANBHBIA HHTEIUIEKT, MPEIONaraonpi c()OpMUPOBAaHHOCTB!
CaMOCO3HaHMsI, BKJIIOYAIOLIEr0 CIIOCOOHOCTh ITOHMMATh CBOE 3MOLIMOHAIBHOE COCTOSIHUE, BHIETh HalpaBlICHUs Pa3BUTHS
COOCTBEHHOW 3MOIMOHAIBHON C(epbl, OBITH YBEPEHHBIM B ceoe;

CaMOpETYJIHPOBAHUS, BKIIIOYAIOIIET0 CaMOKOHTPOJIb, YMEHHME IPHHUMATh OTBETCTBEHHOCTh 3a CBOE IMOBEJEHHUE,
CIIOCOOHOCTP a/IalITHPOBATHCS K SMOIMOHAIBHBIM H3MEHEHHSIM M IPOSBIISTH THOKOCTD, OBITH OTKPHITHIM HOBOMY;
BHYTPEHHEH MOTHBALIMH, BKIIFOUAIOIIEH CTPEMJIEHHE K TOCTHKEHHUIO LIENU U YCIEXy, ONTUMHU3M, HHULUATUBHOCT, YMEHHE
JIefICTBOBATh UCXO/ISI U3 CBOMX BO3MOXHOCTEH;

SMIIaTUM, BKIIFOYAIOIIEH CIIOCOOHOCThH MMOHUMATh AMOLMOHAIIBHOE COCTOSHUE APYTUX, YUUTHIBATh €r0 MPH OCYIIECTBICHUU
00111eH U1, CHOCOOHOCTD K COUYBCTBHIO M COTIEPEKUBAHUIO;

COHMaJIbHBIX HABBIKOB, BKJIIOYAarOIIHUX CHOCO6HOCTI) BBICTPAaWBAaTb OTHOUICHHA C APYTUMH JIFOAbMU, 336OTI/ITI)C$1, IIPOABJIATH
WHTEpeC U pa3peniaTh KOH(QIUKTHL.

NPEAMETHBIE PE3YJIBTATbBI

K xoHiy oOydenust B 10 kjacce mpeaMeTHbIE pe3yibTaTbl HA 6A30BOM YPOBHE JOJDKHBI OTpa’kaTh C(OPMHUPOBAHHOCTH Y
00yJaromuxcs yMeHUH:

JEMOHCTPHPOBAThH HA MPUMEPaX Pojb U MecTO (PU3MKU B JOPMUPOBAHUH COBPEMEHHON Hay4YHOU KapTHUHBI MUPA, B Pa3BUTUH
COBPEMEHHOH TEXHUKU M TEXHOJIOTHH, B TPAKTHIECKON AEATEIILHOCTH JIOCH;

YYUTHIBATh TPAHUIBI NPUMEHEHHS H3YYEHHBIX (DU3MUECKMX MOJeNel: MarepHajbHas TOYKA, HHEpIHalIbHas CHCTeMa
orcuéra, aOCONIOTHO TBEPAOE TEJO, WICANBHBIN Ta3, MOJEIN CTPOSHUS Ta30B, XUIAKOCTEH M TBEPIBIX TEJ, TOYCHHBIH
SNEKTPHUYECKUIN 3aps]] TP PEeLIeHUH PU3NIECKUX 3a1ad;

pacro3HaBaTh (U3NYECKHE SIBICHHSA (IIPOLECCH) M OOBSACHATH MX HAa OCHOBE 3aKOHOB MEXaHHWKH, MOJIEKYJISAPHO-
KMHETUYECKOM TEOpUH CTPOEHHUS BEUIECTBA M SJIEKTPOJMHAMUKH: PAaBHOMEPHOE U PABHOYCKOPEHHOE MPSMOIMHEWHOE
JBI)KEHUE, CBOOOAHOE TaJIeHHUE T, IBUKEHHUE M0 OKPYXKHOCTH, HHEPIUS, B3auMoeicTBre tei, aupdysus, OpoyHOBCKoOe
JBIDKEHUE, CTPOEHHME XUIKOCTEH W TBEPIBIX TeN, M3MEHEHHEe o0bEMa Tel MpU HarpeBaHUU (OXJIa)XIEHUM), TEIIOBOE
paBHOBecHe, UCTIapeHHe, KOHEHCallns, TIJIaBJIeHUE, KPUCTANIM3aIlNs, KUTIEHHE, BIaXHOCTh BO3/IyXa, MOBBIILIEHUE 1aBJICHUS
rasa IpH €ro HarpeBaHUM B 3aKPBITOM COCYJI€, CBSI3b MEXIY MapaMeTpaMH COCTOSHHMS Ta3a B U30IpoLEccaX, MEKTpU3aIusl
TeJl, B3aUMOJCICTBUE 3apsI0B;

OIHCBHIBaTh MEXAHWYECKOE JBIIKCHHUE, MCHOJB3Ysl (hM3MUYEeCKWEe BEJIMUYMHBL KOOpPAMHATA, MYTh, MEepeMElIeHHe, CKOPOCTb,
YCKOpPEHHE, Macca Tena, CHJia, UMIYJIbC Telld, KUHETHYEeCKasi SHEprys, MOTCHIMAIbHASI SHEpPTus, MexaHuveckas padoTa,
MEXaHHYeCKasi MOIIHOCTb, NPH ONUCAHWM NPAaBIIIBHO TPAaKTOBAaTh (PM3MUYECKHI CMBICI HCIONb3YeMbIX BEJIUYMH, HX
0003HaYEeHUS ¥ €IMHUIIBI, HAXOIUTH (DOPMYJIBI, CBA3BIBAIONINE JaHHYIO (GH3NUECKYIO BEUUMUHY C IPYTUMH BEJIMYUHAMU;
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OIMCHIBATh M3YYCHHBIC TETJIOBBIC CBOWCTBA TEJ U TEIUIOBBIE SIBJICHUS, UCTIONB3Ys (PU3NUECKHE BEIMYMHBL: JaBJICHUE rasa,
TeMIieparypa, CpeIHssl KHHeTHUeCKask SHePTusl XaOTHYECKOro IBMKEHHUS MOJIEKYII, CPEJHEKBAIPaTHYHAsI CKOPOCTH MOJIEKY,
KOJIMYECTBO TEIIOTHI, BHYTPEHHSS dHEprusi, pabora rasza, Ko3pQUIMEHT MOJe3HOro EHCTBUS TEIJIOBOrO IBUraTelsl; IpH
OIMCAHUN MPABUIIBHO TPAKTOBAaTh (PU3MUECKUN CMBICI UCIIONBb3YEMbIX BEJIMYMH, UX 0003HAYEHHs M €IUHHUIIBI, HAXOIUTh
(opMyIIbI, CBA3BIBAIOLINE TAHHYIO (PH3UYECKYIO BEIMUMHY C JPYTHMH BEIMYHHAM;

OIHCBHIBATh U3YyYECHHBIE JIEKTPUUYECKUE CBOMCTBA BEILIECTBA M AIIEKTPUUECKHUE SBJICHHS (ITPOLECCHI), UCIOB3YS (hU3HUECKUe
BEJIMYMHBI: HJIEKTPUYECKUNA 3apsil, IEKTPUIECKOE MOJIe, HAMPsHKEHHOCTH MO, MOTEHINAJ, Pa3sHOCTh HMOTEHIMAJIOB; TPH
OIMCAHUN MPABHJIBHO TPAKTOBATh (PU3HMUECKUI CMBICI MCHONB3YyEMBIX BEINYMH, X 00O3HAUCHUS M €MHUIBL, YKa3bIBATh
(hopMyIIbI, CBA3BIBAIOLINE JAHHYIO (H3UUECKYIO BEIMUMHY C IPYTUMH BEJMUHHAMU;

AHAJIM3UPOBATh (PUHMYUECKHE TIPOLECCHl WM SBICHUS, WCIIONB3YS (PU3NYECKHE 3aKOHBI M TPHHIUIBI 3aKOH BCEMHUPHOTO
tsrorerus, |, |1 u |1l 3axorst HetoTOHA, 3aKOH COXpaHEHUST MEXaHHYECKOM SHEPTUH, 3aKOH COXPAHEHUS UMITYJIhCa, TPHHITATT
CYIIEPIO3UIIMN CUJI, TPUHIMI pPaBHOMNPABHUS WHEPIHUAIBHBIX CHCTEM OTCUETa, MOJCKYJISPHO-KHHETUYECKYIO TEOPHIO
CTPOCHUS BEILECTBA, FA30BbIE 3aKOHBI, CBA3b CPEAHEH KMHETHYECKON SHEPTUH TEIJIOBOTO ABMXKEHUS MOJIEKYJI ¢ a0COIOTHOM
TeMIeparypo, MEPBHIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXPaHEHMs 3JIEKTPUUYECKOro 3apsana, 3akoH Kymona, mpu sTom
pa3nuyaTh CJIOBECHYI0 (OpPMYIHMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe BBIpAKEHHE U YCIOBUS (TpaHMIbI, 001acTH)
IMIPUMCHHUMOCTH

OOBSICHSITh OCHOBHBIC MPHUHIMIIBI JIEHCTBUS MAIlMH, MNPUOOPOB M TEXHHYECKUX YCTPOWCTB; pa3iuyaTbh YCJIOBUS HX
0€30MacHOro MCIOIb30BaHMUS B IOBCEIHEBHOM KU3HH;

BBIIIOJTHATH SKCIIEPUMEHTHI 110 UCCIIEOBAaHNIO (PM3UUIECKHUX SBJICHUH U MPOIECCOB C UCIOJIB30BAHUEM MPSIMBIX U KOCBEH HBIX
M3MEPEHHi, PH 3TOM (PopMynHpoBaTh MpodieMy/3aauy U THUIOTEe3y Y4eOHOTO 3KCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
IPeAJIOKEHHOr0 000pYA0BaHUS, TIPOBOIUTH OMBIT ¥ (HOPMYIHPOBATH BHIBOIBI;

OCYIIECTBIJIATH TPsSIMBIE M KOCBEHHBIC W3MEPEHHs (PU3NUECKUX BEJMYHMH, TPH 3TOM BBIOMPATh ONTUMAIBHBIN CIIOCOO
M3MEPEHHS U UCIIONb30BATh U3BECTHBIE METOBI OLIEHKU MOIPEIIHOCTEN H3MEPEHUI;

UCCIIEIOBaTh 3aBUCHMOCTH MEXIY (U3MUECKUMH BEIMYMHAMHU C HCHOJIB30BAaHHEM MPAMBIX H3MEPEHHH, TpPH 3TOM
KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YNBTATHI IMOMYYEHHON 3aBUCUMOCTH (DM3UYECKUX BEJIMYMH B BUIE TaOIUI] U
rpaduKOB, IeaTh BEIBOIBI 110 pe3ybTaTaM UCCIieI0BaHus;

cobmoaTh mpaBmiia 0€30MacHOro Tpyda MPU MPOBEICHHM WCCIECIOBAaHUI B paMKax y4eOHOrO SKCIIEpUMEHTa, y4eOHO-
MCCIIE/IOBATEIECKON M TMPOEKTHOM IESTeNIbHOCTH C HCIIOJIb30BAaHWEM H3MEPHTENBHBIX YCTPOWCTB W J1a0OpaTOpHOro
000pyTOBaHUS;

pemiate pacdy€THBIC 3a7add C SBHO 33JaHHON (M3WYECKONH MOJENBIO, MCHONb3ysd (DU3MYeCKHe 3aKOHBI M MPUHIHIBI, HA
OCHOBE aHaliM3a YCJIOBHS 3a/laud BBIOUPaTh (DU3MYECKYIO MOJCb, BBIICTATh (U3UUECKUE BEIMYUHBI U (OPMYJIBI,
HEOOXOMUMBIE sl €€ pelleHHs], MPOBOJUTH pacuéThl M OIEHMBATh PEATBbHOCTh IMONYyYEHHOrO 3HAueHHsl (U3MUYECKOH
BEJINYMHEI,

pelaTh KaueCTBEHHbIE 3a/laud: BBICTPAMBaTh JIOTMYECKHM HENPOTHBOPEYMBYIO LIEMNOYKY PACCY)KICHUH C OMopod Ha
HN3YUYCHHBIC 3aKOHbI, 3aKOHOMEPHOCTH 1 (I)I/ISI/I‘IGCKI/IC SIBJICHHU A,

HCIIOJIB30BaTh NNpyu pCIICHNHA yqe6Hbe 3a1a4 COBPEMCHHbLIC I/IH(I)OpMaHI/IOHHBIe TEXHOJIOTUU AJId MTOUCKA, CTPYKTYPUPOBAHU S,
WHTEPIPETAUN U IPeICTaBIICHNs YIeOHOH 1 HayYHO-TIONYJISIPHON HH(OpMaLrK, TOTYYEHHON U3 Pa3IniHbIX UCTOYHHKOB,
KPUTHYECKH aHAIN3HPOBATh MOTy4aeMyto HH()OpPMAIIHIO;

HNPUBOANUTH MPUMEPH! BKJIAJA POCCUHUCKMX M 3apyOekKHBIX yUEHBIX-(DM3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE IPOLIECCOB
OKPYKaroIllero MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETUIECKHE 3HAHMSI 11O (PU3KKE B TIOBCETHEBHOM JKU3HU JIJIST o0ecrieueHn s 0e30MacHOCTH TpH 00paIieHIH
C MpHOOpaMH U TEXHUYECKUMH YCTPOHCTBAMHU, IJISI COXPAHEHUS 3/I0POBBSI U COOJIOICHUSI HOPM SKOJIOTMYECKOTO TIOBEACHUS
B OKpYXKaroIlIel Cpeae;

paboTaTe B TpyNIe C BBHIMOJHEHHEM pA3IMYHBIX COLMAIBHBIX pOJICH, IUIAHMPOBaTh pabOTy TPYMIBI, pPalUOHAIBHO
pacmpenenaTh OOs3aHHOCTU W IUTAHHPOBATH JIESATENBHOCTh B HECTAHAAPTHBIX CHTYAIMSX, a[CKBATHO OLIEHWBAThH BKJIAJ
Ka)K/IOTO U3 YYaCTHUKOB TPYIIIBI B PEIICHNE pacCMaTpHUBAEMOM TPOOTIEMBL.

K xonmy oOydenust B 11 kJacce mpeaMeTHBIE pe3yiabTaThl Ha 0A30BOM YPOBHE JOJDKHBI OTpaskaTh C(OPMHUPOBAHHOCTH Y
00yJaroIuXxcsi yMEHHUH:

JIEMOHCTPHPOBATh HA MMPUMEPaX Pojb U MecTO (PU3UKHU B OPMUPOBAHUH COBPEMEHHON HaydYHON KapTHUHBI MUDPA, B Pa3BUTHH
COBPEMEHHOW TEXHWKH W TEXHOJOTHH, B TPAKTHUECKOH NEATENbHOCTH IIONEH, IEIOCTHOCTh W E€IMHCTBO (PH3MUECKOM
KapTHHBI MHPA;

VUNTBIBATh TPAaHUIBl TPUMEHEHHS W3YYEHHBIX (PU3NUECKUX MOJeNel: TOUEUHBIM 3JIEKTPHYECKUH 3apsijl, JIyd CBeETa,
TOUYCUHBIA HCTOYHMK CBETA, SI€pHAsl MOZENb aTOMa, HyKJIOHHAsI MOJIeNIb aTOMHOTO siipa PX PelIeHNH (PU3NUECKUX 3a1ay;
pacmio3HaBarh (U3NYECKUe SBICHHS (TPOIECCh) U OOBSCHATH WX HAa OCHOBE 3aKOHOB JJIEKTPOAMHAMUKA W KBAHTOBOU
(bI/ISI/IKI/II QJICKTpHUYECKAasd IMPOBOJUMOCTD, TCIIJIOBOC, CBECTOBOC, XMMUUYCCKOC, MArHUTHOC HeﬁCTBHH TOKa, B3aPIMO)IeI>iCTBPIC
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MarHuToB, JJIEKTPOMAarHUTHAs WHIYKIMS, JCHCTBHE MarHUTHOIO IOJs Ha NPOBOJHUK C TOKOM M JBHXKYLIMICS 3aps,
SJICKTPOMAarHUTHbIE KONEOaHHS M BOJHBI, INPSIMOJIMHEHHOE paCHpPOCTPAHEHHWE CBETA, OTPAXKEHHE, IPEIOMIICHHUE,
uHTepepeHnus, AMdpakuuss U TMONsApU3alus CBeTa, AWcHepcusi cBeTa, QoTodnexTpuueckuii sdpdexr (dororddexr),
CBETOBOE [aBJICHWE, BO3HMKHOBCHHE JIMHEHYATOrO CIEKTpa aToMa BOJAOPOJA, €CTECTBEHHAss W HCKYCCTBEHHAs
PaaMOaKTHBHOCTH;

OIUCHIBATh M3y4YCHHBIC CBOMCTBA BEIICCTBA (QJICKTPUYECKUE, MArHUTHBIC, ONTUYECKHE, DJICKTPUUCCKYIO MPOBOAUMOCTH
Pa3IMYHBIX CPEI) U AICKTPOMATHUTHBIC SIBJICHHUS (IIPOLIECCHI), HCIIONB3Ys (PU3HUECKUE BETMYMHBI: JICKTPHUYCCKUN 3apsi,
CHJIa TOKA, DJICKTPUUECKOE HANPSDKEHHE, DIICKTPUYECKOE COMTPOTHBIICHHUE, PA3HOCTh MOTEHIIUAJIOB, AJICKTPOIBMKYIIAS CUJIa,
paboTa TOKa, WMHIYKIUS MarHUTHOro mojs, cuia Awmrmepa, cuia JlopeHIla, WHIYKTHBHOCTh KaTYIIKH, SHEPTHs
SJIEKTPUYECKOTO W MArHUTHOIO MMOJICH, MePHO] U 4acToTa KoieOaHWi B KoneOaTeIbHOM KOHTYpE, 3apsil U CHJIa TOKa B
HpOIIECCe TapMOHMUYECKUX DIICKTPOMArHUTHBIX KOJIeOaHWi, (POKYCHOE pacCTOSHHE M ONTHYECKas CHila JIMH3bI, MPU
OIMCAaHNN TPABHIIBHO TPAKTOBATh (PU3UUECKUN CMBICI UCIIONIBb3YEMbIX BEJMYMH, UX O003HAUCHHS W CIMHUIIBI, YKa3bIBATh
(OpMyIIBI, CBSA3BIBAIOLINE TAHHYIO (PU3UYECKYIO BEIMUYUHY C APYTUMH BEIMYMHAMU;

OIUCHIBATh N3yYEHHBIC KBAHTOBBIC SIBIICHHS U MTPOLECCHI, UCTIONB3YS (PH3NIECKUE BEINIMHBI: CKOPOCTh 3JIEKTPOMarHUTHBIX
BOJIH, JIIMHA BOJIHBI U YaCTOTA CBETA, SHEPIUs U UMIYJIbC (OTOHA, IEPHOJT TTONTypaciaia, SHEPTUsl CBSA3U aTOMHBIX siep, IPU
OIUCAHUN MPABHIIBHO TPAKTOBATh (PU3UUCCKUN CMBICI UCIOIb3YEMbIX BEJIMUMH, MX O0O3HAYCHHUS M CIAMHHMIIbI, YKa3bIBaTh
(GopMyJIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUYECKYIO BEIMYMHY C JPYTMMHU BEIMYMHAMHM, BBIYUCIATH 3HAYCHUE (PH3HUIECKOM
BEJINYHHBI;

QHAIN3UPOBATh (PU3MYECKHE TPOLECCHl U SBJICHUS, WCHONB3Ys (PM3NUECKUE 3aKOHBI M IPUHLMIBL 3aKoH OMa, 3aKOHBI
MIOCJICZIOBATEIIBHOTO W TapajuIeIbHOIO COCIMHEHHSI NPOBOMHHUKOB, 3aKoH JIkoymsi—JIeHIa, 3aKkOH DJIEKTPOMAarHUTHON
WHIYKIWH, 3aKOH ITIPSMOJIMHEHHOIO PAaCIpPOCTPAHEHUsS! CBETA, 3aKOHBI OTPAXKEHUSI CBETA, 3aKOHBI NPEJOMIJICHUS CBETa,
ypaBHeHHe DiHIITeiHa Ui (oTod(d(deKTa, 3aKOH COXPaHEHUS! SHEPIUH, 3aKOH COXPAHEHUSI UMITYJIbCa, 3aKOH COXpPaHEHUs
ANEKTPUYECKOTO 3apsiia, 3aKOH COXPAaHEHHs MAacCOBOTO YHCIIA, OCTYIaThl bopa, 3aKOH paiioakTUBHOTO Pacmaja, IpH STOM
pazinyaTh CIOBECHYIO ()OPMYIHPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe BBIPAKCHHE M YCIIOBHS (TPaHHIBI, O00JIACTH)
HPHUMEHUMOCTH;

OIpEeICIISITH HAIPaBICHUE BEKTOpa MHIYKIIMK MarHUTHOTO TIOJIS TPOBOJHUKA C TOKOM, CHJIBI AMmIiepa u cuiibl JIopeHia;
CTPOHTBH U OMHUCHIBATH H300paKEHHE, CO3IABAEMOE IJIOCKUM 3€PKaJioM, TOHKO¥ JIMH301;

BBIIOJIHATH SKCTIEPHUMEHTHI 110 HCCIISJOBAHUIO (DM3UYECKUX SBJICHUN M IPOLIECCOB C MCIOIb30BAHUEM MPSMBIX U KOCBEHHBIX
U3MEpEHUii: TpH 3TOM (hopMyIIUpOBaTh MPOOJIEMY/3aady U THIIOTe3y Y4eOHOro 3KCIepHUMEHTa, COOMPaTh YCTAHOBKY U3
HPEI0KEHHOr0 000pyA0BaHHsI, TPOBOUTH OMBIT H (POPMYIHPOBATH BBIBOIbI;

OCYILECTBIISAITh MpPSIMbIE M KOCBEHHBIC HM3MEpeHHs (DM3MYECKUX BEJIMYHMH, MPU 3TOM BBIOMPATh ONTHUMAIBHBIN CIIOCOD
U3MEPEHUS U HCTIOJIb30BATh U3BECTHBIC METO/IbI OIICHKH MOTPEITHOCTEH H3MEPEHHIA;

UCCIIeIOBATh 3aBUCHMOCTH (DH3MYECKUX BEIMYMH C HCIIOJIb30BAHMEM IPSMBIX M3MEPEHHH: TPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PMKCHPOBATh Pe3yJIbTaThl OTyYSHHON 3aBUCUMOCTH (PM3MIECKUX BEJIMYMH B BUE TaOIMII U TpaduKOB, AeIaTh
BBIBOJIBI 110 PE3yJIbTaTaM HCCIICI0BAHUS;

coOI0aaTh MpaBuia 0e30IacHOro TpyAa IPH MPOBEICHUH HCCIIEAOBAHUI B paMKax Y4eOHOro SKCIEpUMEHTa, Y4eOHO-
UCCJIC/IOBATEICKOM M TPOCKTHOM JESTENIBHOCTH C WCIOJIb30BAaHUEM W3MEPUTEIBHBIX YCTPOMCTB M JIaOOpaTOpHOTO
000opyTOBaHMSI,

pematb pacyéTHbIC 3aJa4d C SIBHO 3aJaHHOW (DM3UYECKOW MOJEINbI0, MCHONB3YsS (DU3MYECKHe 3aKOHbI M NPUHLMIIBI, HA
OCHOBE aHajM3a YCJIOBHS 33/laud BBIOMPATh (PU3UYECKYIO MOJEb, BBIACTSATh (H3UYECKHE BEIWYMHBI M (POPMYIIBI,
HeoOXo/MMbIe UIsi e€ pelIeHUs, MPOBOJUTH PAacu€Thl M OLIEHHMBATh PEAJbHOCTh IMOIYYEHHOTO 3HAYCHUS (PU3HYECKOM
BEJINYHHBI;

peniaTth KaueCTBEHHBIC 33/1auyd: BBICTPAMBATh JIOTMYECKH HENPOTHBOPEUMBYIO IIETIOYKY PACCYXKICHUH C OIMOpOH Ha
U3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (PM3NUECKUE SBIICHHS,

UCIIOJIB30BATh IPU PELICHUH yIeOHBIX 3a/1a4 COBPEMEHHbIE HH()OPMALIMOHHBIC TEXH OJIOTUH JJISI TIOMCKA, CTPYKTYPUPOBaHMUS,
MHTEPIPETAIMN U MPEeICTABICHHS Y4eOHOW M HAYYHO-TIOMYJIIPHON MH(OpMaIHK, OTy4eHHON U3 Pa3IMYHbIX HCTOYHHKOB,
KPUTHYECKH aHAIM3UPOBATh MMOTy4aeMyr0 HH()OPMAIUIO;

OOBSICHAT TPUHLMIBI JCHCTBUS MAIUH, MPUOOPOB M TEXHUYECKHX YCTPOMCTB, pa3iM4aTh YCJIOBUS HX O€30MacHOro
UCIIOJIb30BAHHUS B TOBCETHEBHOM JKH3HHU;

HPUBOJHUTH MPUMEPbI BKJIAJa POCCUHCKUX M 3apyOCIKHBIX YUEHBIX-(DH3UKOB B Pa3BHTHE HAyKH, B OOBICHEHUE MPOLIECCOB
OKPYIKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKH M TEXHOJIOTHil;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSI 1O (PU3UKE B TMOBCETHEBHON KU3HH JUIs 00ecTieYeHUs] O€30MacHOCTH MIPU 00paIeHUH
C IPHOOPaMH U TEXHUYECKUMH YCTPOHCTBAMHU, IJISi COXPAHEHUS 3I0POBBSI U COOIIOICHUSI HOPM SKOJIOTMYECKOTO TIOBEACHUS
B OKpYXAaIOIIEH Cpee;

15



paboTaTh B TpyNIE C BBHIMOJHEHHEM pA3IMYHBIX COLHMAIBHBIX pOJEH, IIAHUPOBAaTh pPabOTy TIPYMIbI, PALHOHAIBHO
pacmpenenarb OOS3aHHOCTU W IUIAHHPOBATH JIESATENBHOCTh B HECTAHAAPTHBIX CHTYAIUsX, a[eKBATHO OLIEHWBATh BKJAJ
Ka)K/I0T0 U3 YYaCTHUKOB TPYIIIBI B PELICHNE pacCMaTpHUBAEMOM TPOOIEMBI.

TEMATHUYECKOE INTAHUPOBAHUE

Pabouas mporpamma mo y4deOHOMY mpenmery «®usuka» pa3padorana
BOCIIUTAHMS, YTO OTPa’keHO B JIMYHOCTHBIX IUIAHMPYEMBIX pe3yJbTaTax M o0ecne4uBaeT

¢ yuérom paloueil mporpaMmbl

peai3aiuio

WHBapHaHTHBIX MonyJiell (MM) nporpaMMbl «Y po4Hasi 1esiTeJIbHOCTE» U «OCHOBHBIE IIKOJIbHBIE /1eJ1a».

10 KJIACC

Ne i/

HaunmenoBanue pasnienos u
TEM MPOrpaMmMbl

Komnuuectrso
JacoB

OJneKkTpoHHbIE (U POBEIE)
00pa3oBarenbHBIE PECYPCh

Beero| KP [P

[Iporpamma BociuTanus

Paznen 1.OU3UKA U METOAblI HAYYHOI'O TIO3HAHUSA
11 ®u3nKa U METOABI HAYYHOT O 2 bubmoreka [IOK
' MO3HAHHSI https://m.edsoo.ru/7f41bf72
Uroro mo paznery 2
Paznea 2.MEXAHUKA
bubdmorexa [IOK
2.1 K
AHeMaTIRa > https://m.edsoo.ru/7f41bf72
bubdmotexa [IOK
22 flumaiica ! https://m.edsoo.ru/7f41bf72
93 3aKOHBI COXpaHEHUS B 6 1 1 bubnmnorexa [IOK
' MEXaHUKE https://m.edso00.ru/7f41bf72
Uroro no pazaeny 18

Pazgen 3.MOJIEKYJIAPHAS ®U3NKA U TEPMOJINHAMUKA

UM «YpouHas

JeATeJIbHOCTb.
MaxkcumainbpHOe
UCIIOJIb30BaHHE
BOCIMTATEIbHBIX
BO3MOXHOCTEH  CcoIepiKaHHs
VYEOHBIX ~ NPEIMETOB  MJIs
(hopMHpOBaHUS y
oOydJaromuxcss  POCCHHCKUX
TPaIULHOHHBIX JYXOBHO-
HPABCTBEHHBIX u

COLMOKYJIbTYPHBIX [IEHHOCTEH,
POCCHIICKOTO  MCTOPHUYECKOTO
CO3HAHUA Ha OCHOBE
HCTOPUYECKOTO MPOCBEIICHUS;
mogdop  COOTBETCTBYIOLIETO
COJIEp>KaHusl YPOKOB, 3a/laHUM,
BCIIOMOTaTEIbHBIX
MaTepHasoB, poOJIEMHBIX
CUTYyaluii 1J1s1 00CYXIeHUH;

31 OCHOBBI MOJIEKYJISIPHO- 9 1 bu6mmoreka [OK VHHUIUMPOBAHUE U MOIEPKKA
' KUHETHYECKOH TEOpUU https://m.edsoo.ru/7f41bf72 | YCC/ICAOBATENLCKON
JACATCIIbHOCTHU 06yan01m/Ixc;1,
32 OCHOBBI TEDMOIMHAMUKI 10 1 bubmmorexa [IOK IUTAHUPOBAHME U BBINOJIHEHUE
' MO https://m.edsoo.ru/7f41bf72 | nHAMBUIYATBHEIX 1
33 ArperaTtHble COCTOSHUS 5 bubmmoreka [IOK gggﬁ?:;’ggf OogKTOB
BelecTBa. Pa3oBLIe epexoabl httDS//mEdsoorU/7f4lbf72 HaTIPaBJICHHOCTH
HNM«OcHOBHBIE HIKOJIbHBIE
Uroro mo pazneiry 24 nenay.
BHemkonbHbIE TEMAaTHYECKHE
Pa3l[e.]'l 4'3JIEKTPOI[H}IAMHI<A MCPOIIPUATUA BOCITMTATEJILHON
BI/I6HI/IOTeKa I_[OK HaIlpaBJICHHOCTH,
4.1 DNeKTpocTaTuka 10 1 https://m.edsoo. ru/7fA1b72 g;r;ggl:yemle TeIaroraMu 1o
N o N
22 | voc Toarnpasmn | 12| 1|  promoresalOK
' ] P https://m.edsoo.ru/7f41bf72
cpenax
Uroro o pazaeny 22
PesepBHOE Bpems 2
OBIEE KOJIMYECTBO YACOB 68 3 3
10 [TPOI'PAMME
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11 KJIACC

No
/1

HanmenoBanue Pa3aciioB u
TEM IMPOrpaMMblL

KomnuectBo

qacoB

OneKkTpoHHbIE ((PPOBLIE)

Bcero | KP [P

00pa3oBaTebHBIE PECYPCh

[Iporpamma BocmuTaHus

Pazgea 1.9JIEKTPO/IMHAMHUKA

11 MarsuTHoe T10JIe. 1 1 butmotexa [JOK
' DJIeKTPOMArHUTHAS HHIYKIHSI https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHuveckue u 9 mnomoreka IIOK
' ANIEKTPOMArHUTHBIE KOJIeOaHUs tps://m.edsoo.ru/7f41c97c
99 MexaHuveckue u 5 1 mnomorexa IIOK
' ANIEKTPOMArHUTHBIE BOJHBI tps://m.edsoo.ru/7f41c97c
nomorexa IIOK
23 Onrhia 10 tps://m.edsoo.ru/7f41c97c
Uroro no pazneny 24
Pa3aen 3.0CHOBBI CHEIIMAJTBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBBI cIeLIMABHON TEOpUU 4 1 butmotexa [JOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41¢c97¢
Uroro mo pazaery 4
Paznen 4. KBAHTOBASI ®U3UKA
. buommotexa [JOK
4.1 DeMeHThl KBAHTOBOI ONTHKHU 6 https://m.edsoo.ru/7f41c97¢
butmorexa [JOK
4.2 4
Crpoetine atoma https://m.edsoo.ru/7f41c97c
bubmmorexa [IOK
4. A
3 TOMHOE A1pO > https://m.edsoo.ru/7f41c97c
Hroro no paznery 15

Paznen 5.9JIEMEHTbBI ACTPOHOMUU U ACTPOPU3UKHA

51 DNeMEeHThI aCTPOHOMUU U 7 1 bubmmoreka [IOK
' acTpou3UKu https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 7
Paznesn 6.0BOBIIAIOIIEE IOBTOPEHUE
bu6amorexa [IOK
61 Obobmaromee nosTopere 4 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
PesepBHoe Bpemst 3
OBIIEE KOJIMYHECTBO YACOB 68 4

1O ITPOT'PAMME

UM «Ypounas
JesITeJIbHOCTDY.
[lpuMeHeHHEe  WHTEPAKTUBHBIX
¢bopM  y4yeOHOM  pabOTBI -
HHTEIUICKTyalTbHbIX,
CTUMYIUPYIOLIHNX
MO3HABATENIbHYI0  MOTHBAIIHIO,
UTPOBBIX METOJUK, JAUCKYCCHH,

JAIOIINX BO3MOHOCTb
NpUOOPECTH  OMBIT  BEJEHHUs
KOHCTPYKTHBHOTO JMaJiora;
rpynmnoBass pabora, KoTopas

VYHT CTPOUTH OTHOIICHUS W
JeficTBOBaTh B KOMaHJE,
CHocoOCcTByeT Pa3BUTHIO
KPUTHYECKOTO MBIILUICHHS;

OpraHuszanus HacTaBHHYECTBA
MOTHBUPOBAHHBIX u
SPYAUPOBAHHBIX O0YJAIOLINXCS
Haj HEYCIEBAOLIIIMMHU
OJTHOKJIACCHUKAMH, B TOM YHCIIC
¢ 0coOBIMU 00pa3oBaTebHBIMU

MOTPEOHOCTSIMH, JIAr0ILEro
o0yuaromumcs COLMAIILHO
3HAYUMBIH OTIBIT

COTpYJIHUYECTBA U B3aWMHOMN
TIOMOIITH;

NM«OcHOBHbBIE HIKOJIbLHbIE
Ieaa».

BHemKoabHBIE TEMATHYECKHE
MEpOIPHATHS BOCITUTATEEHOM
HaTIPaBJICHHOCTH,
OpraHu3yeMBbIe TIe[aroraMu o
¢dusnke

Brimucka BepHa 29.08.202?}/{" 7
JMpekTop IIKOJBI / -

(ydnvmb)

/ C.B.CabiBakoBa/
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